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[NHOACHUTEJIbHAA 3AITNCKA

AKTyallbHOCTH M  Ha3HaueHwe mnporpammbl. [Iporpamma paspaboraHa B
COOTBETCTBUM ¢ TpeboBaHusiMH DeepadbHOTO TOCYAApPCTBEHHOI'0 00Pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0OIIero oOpa3oBaHUs, OpPUEHTUPOBaHA Ha obecreyeHue
WHJMBUAYAIbHBIX TOTpeOHOCTEM oOydJaromuxcs ¢ HalpaBlieHa Ha JOCTIKCHUE
IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS MPOTPaMMbl OCHOBHOT'O 00IIEro oOpa3oBaHUs C
y4eTOM BBIOOpa Y4YaCTHUKAaMHM OO0pa30BaTENbHBIX OTHOIIEHUWNH KYpCOB BHEYPOUYHOU
NEATEeIbHOCTH. DTO MO3BOJIET 00ECIeUNTh €IMHCTBO 00s13aTebHBIX TpeboBanuit ®I"OC
BO BCEM IMPOCTPAHCTBE IIKOJIHHOTO OOpa3OBaHUS: HE TOJIBKO HAa ypOKE, HO U 3a €ro
npeaeiamu.

AKTyallbHOCTh ~ pe€aiM3allud  JaHHOM  TporpaMMbl  OOYCIIOBJIEHA  CaMoOW
O0COOCHHOCTBIO MPOEKTHO-UCCIIEA0BATEIHLCKON AEATEIbHOCTU. JTa ACATEIbHOCTD JICKUT
B OCHOBE TTO3HABATEILHOTO MHTEpECca pedeHKa, SBIISICTCS 3aJI0TOM YMEHHUS IJIAHUPOBATh
TMro0bIe ICMCTBUS U BaKHBIM YCIIOBHEM YCIICIIHON peanu3anuu uaei. JIroobie usMeHeHust
COBPEMEHHOI'0 OO0IleCTBa CBSI3aHBl C TPOEKTAaMU U HCCIICJAOBAaHUSMH - B Hayke,
TBOpYECTBE, OU3HECEe, OOIIECTBEHHOW KU3HU. [103TOMY BaKHBIM AJIEMEHTOM Pa3BUTHUSI
JUYHOCTU OOydYaromerocs: sBIsSeTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCJIEA0BATEIBCKON JIEATEIIBHOCTH.

[Iporpammoii npeaycMoTpeHO (GOPMUPOBAHUE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TakKe M TMPAKTUYECKOro OIbiTa padoThl ¢ J1abOpaTOPHBIM
0o0OpyZOBaHUEM, OBJIAJICHUE TMPUEMAMU HCCIIEIOBATENILCKON AesTeIbHOCTUH. MeToabl
opraHuzanudd  o0pa3oBaTEIbHOM W  HAYYHO-MCCIEOBATEIbCKOW  JCSTEIbHOCTU
npenycMaTpuBaloT (popmMupoBaHHE Yy OOYyYalOIIMXCS HECTaHAApTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOOIBI CAMOBBIPAKEHUS M MHJIUBUIYATbHOCTHU CY>KJICHUM.

Jlist mojmHOrO y4eTa MOTPEOHOCTEH ydYalluxcsi B MpOrpaMMe HUCIOJIb3yeTCs
muddepeHIMpOBaHHBI  MOAXOA, YTO CTUMYJIMPYET YyYallerocs K YBEITUYCHUIO
MOTPEOHOCTH B MHIMBHUIYATbHOM, HHTEIUICKTYAIBHON M TTO3HABATEIBHOMN NEATEILHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEI0BATENLCKIX HABBIKOB. [[porpamma cTaHeT BOCTpeOOBaHHOM
B IEPBYID OYepeAb IIKOJIbHUKAMHM, KOTOpPbIE HUMEIOT CTOWKUNA UWHTEpeC U
COOTBETCTBYIOIIYIO MOTHBALIMIO K U3YYEHUIO MPEIMETOB €CTECTBEHHOHAYYHOTO LIHKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHUSIM.

B noapocTkoBOM BO3pacTe yyauiuecs MposiBISIOT CBOIO 3aUHTEPECOBAHHOCTh B TOU
WM WHOW OOJacTH 3HAHWW, HAYYHOM HANpPaBICHUH WM NPodheCcCHOHATHHOU
JeSTENhbHOCTH. TakuMm o00pa3oM, MPOUCXOIUT (OPMUPOBAHHE TO3HABATEIBHON U
po(ecCHOHaNBHON COCTaBISIONICH JIMYHOCTH, TIOMOTAET Y4alleMyCs B OINpPEACIICHUH
OyIylIero *KU3HEHHOTO MyTH U B MPOo(eCCUOHATBLHOM BBIOOPE MOCJIE OKOHYAHUS IIKOJIBI.
[TogoOHOrO poma 3aMHTEPECOBAHHOCTDh CTUMYJUPYET MOCTOSIHHOE KeJIaHUue MIKOJIbHUKA
K T[O3HAaHUIO HOBOTO, PACHIMPEHUI0 U YIUIYOJIEHUIO COOTBETCTBYIOUIUX 3HAHUH, U



MOJIYYCHUIO HOBBIX, B TOM YHCJE MPAKTHUYECKUX HABBIKOB, & TaKXKE MOTHBUPYET
y4aiierocs Ha npodopueHTaIHIO.

[IporpamMma HarlesnieHa Ha TOMOINL PEOECHKY B OCBOCHUU OCHOB OpraHM3allud U
OCYIIECTBIICHUS] COOCTBEHHOU MPOEKTHO-UCCIEIOBATEIBCKON NESITEIBHOCTH, a TAKXKE B
NpUOOpETeHUH  HEOOXOJMMOrO  OmbITa JUisi  paboThl  HAJ  WHAUBUIYAIHHBIM
HCCIIeIOBAHUEM WM TPOEKTOM. [Iporpamma moMoXkeT MIKOJIBHHUKY B Oojee TiyOoKoM
M3YUYEHUU MHTEPECYIoel ero o0JacTh €CTECTBEHHBIX HayK, a TakKe B MPUOOpPETCHUU
B2XHBIX COITMAIBHBIX HABBIKOB, HEOOXOIWMBIX JUIsI MPOAYKTUBHON CONHMAIA3AIMU U
dbopMupoBaHUs IPAKIAHCKON TTOZUIINU:

- HaBbIKa CaMOCTOSITEJILHOTO PEIICHUS AaKTyaJdbHBIX HCCIEI0BATEIbCKUX WU
NpPaKTUYECKUX 3ajJlad, BKJIIOYAIONIETO B ce0s YMEHHE BUJETh M AaHAJIU3UPOBATH
npoOJeMbl, HYXJAroluecs B peIIeHWHd, YMEHHE JACTalbHO mMpopadaThiBaTh U
peaTu30BbIBaTh CIIOCOOBI paOOTHI C HUMU, YMEHHUE TIAHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE MIPOJIBMIKEHUE K JKEJIAeMOMY Pe3yJIbTary;

- HaBbIKa TeHEpUpOBaHMS W o]opMiieHUs COOCTBEHHBIX HACH, 00JICUCHHUS] UX B
yII0OHYIO JIs pacpocTpaHeHus: Gopmy;

- - HaBBbIKA YBXUTEIHHOTO OTHOIICHHUS K UY)KUM B3IJISIIaM U UAEsIM, 0()OPMIICHHBIM
B paloTax JApyrux IJIOJEH, APYruX aBTOPOB - BIAJENbIEB HHTEIIEKTyaIbHON
COOCTBEHHOCTH;

- HaBblka  NyOJWYHOrO  BBICTYIUIGHHS  Tiepea  OOJNBIIOW  ayJuTOpHUEH,
apryMeHTHUPOBAaHMUS U OTCTaMBaHUS CBOEH TOYKHU 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHHKOB M B3POCIBIX, YOEKIACHUS JIPYTUX B CBOEH MpaBOTE, MPOIABUKEHUS CBOMX
uaewu;

- HaBblka PabOTHl CO CHEIHAIU3UPOBAHHBIMU KOMIBIOTEPHBIMHU IPOTpaMMaMH,
7a00paTOpPHBIM  O00OpPYJIOBAaHUEM, TEXHHUYECKUMHU YCTPOHCTBaMH, OHOIMOTECYHBIMU
dbongamMu.

Kpome Toro, pabora MmIKOJbHHMKA HAJ MPOCKTOM WM HUCCIEIOBaHHEM OyIeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aJIEKBATHOW CAMOOIICHKH.

BapuauTthl peaju3anuu nporpaMMsbl 4 (pOpMbI IPOBEACHUS 3aHATH.

JlanHasi mporpamMma paccuuTaHa Ha paboOTy CO MIKOJIbHUKaMH 5-9 Ki1accos.
[legarory Ba’kHee aKIICHTHPOBATh CBOE BHUMAHHME HE CTOJIbKO Ha KaueCTBE pe3yJsibTara
MPOEKTA WJIH MCCIICIOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUAIIHIACS TIOJTyqall 3HAHUS, B TOM
YHCJIC ¥ Yepe3 BHIMOJHEHUE MPAKTUYECKOTO 3aJIaHHUs, JIeTIaT BIBOBI U YMO3AKIIOUCHUS
HAa OCHOBAaHWHM CBOETO WCCJCIOBAHUS, YYHJICS CPAaBHUBATH €ro pe3yJabTaThl C
TEOPETUYECKUM MATEPUAJIOM M MCCIICIOBAHUSMHU JIPYTUX IMKOJIBHUKOB. Takum obpaszom,
IIKOJBHUK OCBOUT OCHOBBI MTPOEKTHO-UCCIIEIOBATENIbCKOMN AESTEIbHOCTH U IPHOOPETET
HABBIK KPUTUYECKOTO OTHOIIEHHUS K MaTepuay.

[Iporpamma pa3Outa Ha MOJYJH, KOTOPHIE MOTYT OBITh HCIOJIB30BaHbI JIMOO



YacTUYHO, JHOO moJMHOCThIO. Tak, Moaynb «Mwup BOKpyr Hac» (9BOJIOIMOHHAS
HKOJIOTHS) TIPEIoNaraeTcs I U3y4eHus B 5 Kilacce B TeueHue ogHoro roja (34 yaca B
ron). Moayne «3aHuMaTtenbHas 1abopatopus Mo OMOJIOTUM» paccuuTaH Ha 34 yaca u
peanm3zyeTcss B 6 Kkiacce B TeueHue omHoro roxa (34 waca B rox). Moayiu
«Y IUBUTENBHBIN MUp XUMUNY, «lIpakTHuueckue paboThl O OMOJOTUMY PACCUUTAHBI Ha
34 yacaBroa B 8 u 9 Kilaccax COOTBETCTBEHHO.

B3auMocBsa3b ¢ nporpammoit BocnuraHus. [IporpamMmma kypca BHEYpOYHOU
NeATeNIbHOCTH pa3paboTaHa ¢ ydeToM pekoMmeHjanuii denepaabHON MPOTPAMMBI
BOCITUTAHMSI, YYUTHIBAET IICUXOJIOTO-TIeJarOTMUYEeCKUE OCOOCHHOCTH JIAaHHBIX BO3PACTHBIX
KaTteropui. JTO MO3BOJISIET HA MPAKTHUKE COEIMHUTHh OOYyYarollyl0 M BOCIUTATEIbHYIO
NEATEIbHOCTD Me1arora, OpUEHTUPOBATh €€ HE TOJIBKO HAa MHTEJUIEKTyaJIbHOE, HO U Ha
HPABCTBEHHOE, COLIMATIBLHOE pa3BUTHE peOeHKa. DTO MPOSBIIACTCS:

- B NPUOPUTETE JMYHOCTHBIX PE3YJbTATOB pEaU3aALMUU MPOrpaMMbl BHEYPOUHOU
NeATeIbHOCTH, HAIIISJIIIINX CBOE OTPaKeHUE M KOHKpeTu3aluw B deaepanbHoil padboueit
nporpamme Bocnutanus OOO;

- B BO3MOXHOCTH KOMIUICKTOBAHUS PAa3HOBO3PACTHBIX TPYII [IJI1 OpraHU3aluu
PO OPUCHTAITMOHHOM JIESITEIIBHOCTH MTKOJILHUKOB, BOCIIUTATEIIbHOE 3HAUCHUE KOTOPHIX
OTMEYAETCS B MPOTPAMME BOCITUTAHUS;

- B HHTEPAKTUBHBIX (OpMaxX 3aHATHH M1 UIKOJIBHUKOB, OOECIEUHBAIOIINX
OOJBIIYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C TMEJaroroM W JPYTUMU JAEThbMHU
JEeSITENHHOCTD U BO3MOXKHOCTh 00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KIIFOUEBOE 3HAYEHHE KOTOPBIX [Ji1 BOCIUTAHUS IMOAYEPKUBAETCS MPOTPaMMOM
BOCITUTAHMUS.

Oco0eHHOCTH PadOTHI yYHUTEJNS MO MPpOrpamMme. 3a1aya YUUTENIsI COCTOUT B TOM,
YTOOBI COTPOBOXKIATH MPOIECC MPOPECCUOHATBHON OPUEHTAIIUH ITIKOIBHUKA, PACKPHIBAS
NOTEHIIMAN  KaXJIOro 4Yepe3 BOBICYEHHME B  MHOTOOOpa3HyO  JESTEIBbHOCTD,
OpraHU30BaHHYIO B pa3HbIX GopMax. [Ipu 3ToM pe3ynbTaToM paboThl yUUTEIIS B IEPBYIO
ouepeb ABISAETCS JIMYHOCTHOE PA3BUTHE YUALIETOCS. JIMUHOCTHBIX pEe3yIbTaTOB YUYUTEIIb
MOXXET JOCTHYb, VYBJIEKas YyYEHHKAa COBMECTHOW W HWHTEPECHOM UM 000UM
NEeATEeNIbHOCTBIO,  YCTaHaBIMBasg  BO  BpeMsl  3aHATHM  J0OpOXKEIaTEIbHYIO,
MOIJIEP KUBAIONTYI0 aTMOC(EPY, HACKIIIAS 3aHITHS IIEHHOCTHBIM COZEPKaHUEM.

[IpumepHas cxema NpoBeNEeHUS 3aHITUN MO NPOTrPaMME:

1. OOBsicHEHHE TEOPETUIECKOTO MaTepHalia Mo TeMe.

2. TlogrotoBka K OSKCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXKIEHHWE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHSL.

3. IlpoBenenne MPakTUIECKOTO 3aHATHUS - OCHOBHAS 3a]lada OCBOSCHUE METOOJIOTHH
JAHHOT'O SKCIIEPUMEHTA.

4. I[lo oxoHYaHUM TIpejJiaraercss MAETSAM, KOTOpbl€ 3aUHTEPECOBAINCH JTAHHBIM



HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIENOBATENbCKUN MpoeKT. Jljig 3Toro 00CyXIarTcs
00BEKThI, KOTOPBIE YUEHHUK OYAET UCCIIeI0BaTh, COCTABUTD ILJIaH SKCIIEPUMEHTA.
5. [loMoYb yueHHKY IPOAHAIM3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA.
OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEIOBATEIBLCKON AEATEILHOCTH IIKOJBHUKOB
MOXHO B Tpollecce 3aluThl MMHU CBOMX pabOT B paMKax IIKOJIbHON y4eOHO-
-MPaKTUYECKOU KOH(EPEHIINH.



COAEPKAHUE YYEBHOI'O KYPCA

«3anumaresibHas J1adopaTopus mo 6uoIornu» 6-e kiaccol (34 yaca)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

UTto Takoe pacTEHUEBOJCTBO: OCHOBHBIC (DAKTOPHI BHIpAIIUBAHMS PACTCHUM.
HcTopus pa3BuTHs arpoxuMuueckux 3HaHuil (pabotel M.B. Jlomonocogsa, 1O. Jlubuxa,
Bbyccenro, B.B. /lokyuaeBa, K.A. Tumupszesa, [1.A. Kocteruesa, JI.H. IIpssauniaukoBa u
ap.). [Ipaktuueckas padota «bouka JInGuxay.

2. Azpomexnuueckuit Ixcnepumenm (3 uaca)

[IpaBuna MOCTAaHOBKM arpo3KCNEepUMEHTOB. [locTaHOBKA H3KCHEPUMEHTOB C
pacteHusiMu. BbIOOp TeMBbI, COCTaBlIEHHE THUMOTE3bI, AN U 3aJad HKCIEPUMEHTA I10
BBIpAlIMBAHUIO PACTEHHH B KOHTpoiaupyemon cpeae. KOHTposid, MOBTOPHOCTH,
npoBeJicHUE »dKcrnepuMeHTa. llnanupoBanue »skcnepumenTta. OlieHKa pe3ysIbTaTOB
skcniepuMmenTa. HccnenoBarensckas padora «®DakTophl, BAMSIONME HAa MPOpPACTaHUE
ceMstH (POCT IPOPOCTKOB)».

OcBoeHHE TEXHOJIOTUM KPYTJIOTOJIUYHOTO BHIPAIIMBAHUS CAIATOB U MUKPO3€EJICHU
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCIOBUAX. COOp YCTaHOBKU [IJIsi BBIpAIIUBAHHS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHSIX.

3. Ponv xumuueckux snemenmoe ¢ numanuu pacmenuil (5 uacoe)

Bonma. PactBop. BbITsiKka. AHHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCT, U pH
pactBopa. Posib XUMHUYECKUX 3JIEMEHTOB B TUTaHUU pacTeHUi. [lonyueHne nuTaTenbHbIX
BeniecTB pacteHusiMu. [IpakTuueckast paborta «CxemMbl MUTATENbHBIX pacTBOPOB. PacueT
7103 yIoOpeHu# i MUTAaTeIbHBIX PACTBOPOBY.

YaoOpenusi: opraHnueckre, MUHEepajJbHble, MUKpOOHooruieckue. Turbl
NUTaHusl pacTeHuil. Bo3nyiiHoe W MUHEpaibHOE (KOPHEBOE) IUTAHUE PACTCHUIA.
TpaHCTIOPT NHUTATEIBHBIX BEIIECTB PACTCHUN: BOCXOIAIIMA W HUCXOISIIUN TOK.
Baxneitmue kanuitaeie, hocopHbie U a30THBIE yaoOpeHus, ux cBoicTpa. IIpocteie u
cnoxHubie ynobpenus. Ilpaktuyeckas paborta «[IpaBuma cMemmBaHUS yHOOpPEHUI
[Ipaktrueckas padota «IluTaHue pacTeHUN: TEXHOJIOTUS MPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3Butme pacTeHUWil: 3Tambl OHTOTEHE3a, (aKTOPHI, BIUSIONME HA POCT
pacTeHuii: CBeT, TyCcTOTa TIOCaaoK, muranue, cybcrpar. I[IpakTtuyeckas pabota
«MOHUTOPUHI MUHEPATILHOTO NTUTAHUS PACTECHUI.

Oco0OeHHOCTH THTaHWS PACTeHW a30TOM. A30T W €ro 3HA4YCHHWE B KU3HU
pactenuii. @OpMBI a30Ta U UX NPEBPAILLIECHUE B ITOYBE.

Ncrounuku dochopa nis pacrenus. 3Hauenue pochopcoaepramnx coeJuHEHUMN
B KJIeTKe. Poi1b Makposprudaeckux coequHeHni pocdopa B IHEPreTHISCKOM 0OMEHE.

Brnusinue kanuss Ha (uU3MUYECKHE CBOMCTBA MPOTOIUIA3Mbl, HAa (EPMEHTHI
YIJIEBOJIOPOIHOTO OOMEHa, cCUHTe3 OenkoB U Ap. Ponb kanus B moajaep:kaHUM MOHHOTO



OanaHca B TKaHSX, B IPOLIECCaX CAaMOPETYJISIUU.

PerynstopHass u cTpykTypooOpa3zoBaTeibHasi poJib KalblHs. YYacTue B
00pa3oBaHUM KJIETOUYHOU CTCHKH, MOAJIEPNKAHUU CTPYKTYpPbl MEMOpaH U PEryJsius ux
MIPOHUIIAEMOCTH.

3HaueHWe MarHusi B MeTa0oyiM3Me pacTeHuil. MarHuii B cocraBe xjopoduiia,
CXOJICTBO XJOpo(pmiia U reMorioOMHa Kak CBUACTEIBCTBO €IUHCTBA OPTraHUYECKOTO
MHpA.

Muxkposnementsl. [lpencraBieHuss 0 pojaud MHKPOIJIEMEHTOB B MeETa0oJIM3Me
pactenuif. OcOOEHHOCTH TOCTYIUICHUSI MHUKPORJIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTArOHU3M 3JIEMEHTOB MUTAHUSI PACTCHUH.

PacturenpHass nuarHocTMka M METOABl WISHTU(UKAIMU HEIOoCTaTKa/u30bITKa
anemMeHToB nutanus. [Ipaktudeckas padota «PacTuTenpHas TMarHOCTUKAY.

UccnenoBatenbekas pabora «O1ieHKa COCTOSIHUSI KOMHATHBIX PACTCHUH, paCTEHUM
Ha IIKOJIBHON TEPPUTOPHUH, YCTAHOBKA MPUYHMH MATOJOTHUYECKUX COCTOSIHUMN (TIpHU
HaJIMYHUH ).

UccnenoBatenbckass pabora «OIleHKa BIUSHUS Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHUE PacTeHUM (COCTaBICHUE PA3THMUYHBIX TTOJTKOPMOK)».

4. Pezynamopwt pocma pacmenuii. 3auwjuma pacmenuii (4 uaca)

[Tonsitue o perynsitopax pocra pacteHuil. CTUMYISTOPBI pocTa - (UTOTOPMOHBI
(aykcunbl, ruOOepesUIMHbBI, IUTOKUHUHBI). THrHOUTOpHI pocTa pacteHuit: 1. mpupoHbIe
(abcum3oBas KHCIOTa M HEKOTOpble (DEeHONbHBbIE BellecTBa (MKymMapoBas, KOpUYHAasi,
CaJUIIMIOBasl K-ThI), 2. CHHTETHYECKHE (MOP(AKTUHBI, pPETapIaHThl, Ie(OTUaHTHI,
JECUKaHThI, TepOuIuanl). @OUTOMOHUTOPUHI U OIEHKA COCTOSIHUA PAaCTEHUH.
CoBpemenHnbie criocoObl MoHuTopuHra. [Ipakrtuueckas pabora «DOUTOMOHUTOPUHT U
OIIEHKA COCTOsIHUA pacTeHuil. COBpeMEeHHBIE CTIOCOOBI MOHUTOPUHTA.

Uccnenosarensckas pabora «BnusiHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbBIX CTAUAX, B PA3HBIX YCIOBHSIX) PA3IMYHBIX PACTEHUI.

3amura pacTeHUH OT BpeauTeneil: ocHOBBI Omomerona. Ilpaktuueckas pabota
«HCeKkTapuu: mpaBuia U yCIOBUS Pa3BeICHUS MOJE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nougeHHasn Kyibmypol, ux nPUMEHeHUe 6 6bIPAUUCAHU
pacmenuiu. Qusuonozusn pacmenuit (4 uaca)

Bonnas, necuyanas W MOYBEHHAasl KyJbTYpbl, UX NPUMEHEHUE B BBIPAIIMBAHUU
pactenuii. [lpoBenenue Boabl B KopHe U crTebine pactenuil. IlpakTuueckas pabota
«KopHeBoe naBiieHue».

Boanbiii pexuM pacTeHWi: CTpPOCHUE YCTHHUIL: (DAKTOpHI, BIUSIOMIAEC HA WX
PACKpPBITHE U 3aKPBITHE. JHAUCHUE MEXAHU3MA PETYJISALIMU UCTIAPEHHUSI BJIaTd PACTEHHUEM.
[IpakTtuueckas padota «lIpuroroBneHue npemnapara yCTbUIl METOJIOM CIIETIKA.



UccnenoBarensckue paboThl: «BnusiHUEe yCIIOBUN COAEp)KaHUA pPACTEHUA Ha
KOJINYECTBO YCTBHILY.

@DOTOCHHTE3 - YHUKAJIbHBIA Mpolecc pacTeHuil. TemHoBas W cBeToBas (a3bl
¢orocunTe3a. 3HaueHne (HOTOCUHTE3A JUIsl KUBBIX OpraHu3moB. [Ipaktuueckas pabota
«DyHKIIMOHANIbHAS ~ JAMArHOCTMKA pPAacTEHW 10  AKTUBHOCTH  XJIOPOILJIACTOB
UccnenoBarensckast pabora «Omnpenenenue xjopopmmia A u b, oueHka
(OTOCUHTETUYECKOM aKTUBHOCTH PACTCHUH U (DAKTOPOB, BIUSIOIIUX HA HEEY.

@akTopsl pocTa pacTEHHMM: BO3AYX M aspauus. llogzemHoe apixaHue pacTEHUM:
COCTaB MMOYBEHHOT'0 BO3/1yXa, ra3000MeH. ['a3000MeH npu 0ecroYBEeHHOM BhIPAIIMBAHUH.
[Ipaktuueckas padota «Aspanusa, CO2 u O2. Jlpixanue pacreHuit». IlpakTuyeckas
pabora «/IprxaHue pacTeHUM: OlIECHKAa MHTEHCUBHOCTH JbIXaHUSI PACTECHUH U IJIOI0BY.

Uccnenosarensckue pabotel:  «BnusiHue cnocoba BelpanuBanus (CocTaBa
MUTATEILHON CMECH, CXEMbl BHECEHUS) HA POCT M PA3BUTHS PA3IUUHBIX PACTCHUIN.

6. Kyremypnuie pacmenusa. Coepemennsie acnekmut cenexkyuu (10 uacos)

Kak uyenoBek cTan wucnonb3oBaTh pacteHus? CBs3b pa3BUTHUA LMBUIUA3ALUHU
YyeJloBeKa U ofoMallHuBaHUA pacteHuid. [Jomectukanusa. [uckyccus «JlomecTukanus,
BCE JIM PACTCHUs] M IKUBOTHBIC, KOTOPBIE IKHUBYT PSAJIOM C YEJIOBEKOM UM
0JIOMaITHUBAOTCA? MOXHO JIM CYMTATh TapaKaHa OJJOMAIIHEHHBIM KMBOTHBIM 7

3navenue padot H.W. BaBunosa. LleHTpbI TPOUCXOKIESHUS KYJIbTYPHBIX PACTCHUN
H.U. BaBuiosa u I1.M. XykoBckoro. [Ipaktuueckas pabora mo rpymnmnaMm «OTKyaa Ha
HAITUX CTOJIaX (PPYKTHI/OBOIIIN/3ITAKN.

OcHoBHble MeTonbl cenekuuu. [ubOpuauzanus. dopmbel oTd6opa. OCHOBHBIE
HATIPABJICHUS CEJICKIMH: YIYYIICHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
aomotnueckuM (paktopam. [IpakTudeckas padora «BreipanuBaem ropox. Kak nposectu
CKpEILIMBAHUE Yy TOPOXa».

Ecte mm xu3Hp B mnpoOupke? buoTexHomOrus KyJabTYpHBIX PacTESHHI.
UccnenoBatenbckass pabora «BpelpamuBanue pacteHud B mpoOupke» (MOXKHO
BOCIIOJIB30BATECA PE3yJIbTaTaMU MPEABIAYIIUX JKCIEPUMEHTOB II0 COCTABIICHUIO
MUATATEIbHBIX PACTBOPOB JII PACTCHHUI).

7. Pacmumenvnas npodykuus. (3 uaca)

Hanzemubpie u mom3emHubie opranbl pacteHuid. [loOer u BHIOM3MEHEHHBIN mobder
pactenuii. CriocoObl pa3MHOKEHHUS PACTEHUH.

[lonsiTHe 0 KadecTBE MNPOAYKTOB muTaHud. I[IpoOieMbl KOHKYpPEHUUU
OT€YECTBEHHBIX MPOAYKTOB MUTAHUS C UMIOPTHBIMU. JIOTMCTHUKA JOCTAaBKH U CPEACTBA
coxpaHeHHs] TpoAykToB mnuTaHus. [lpaktudeckas paborta «lIpenenbHO gOMyCTUMBIE
kouneHnTparuu (ITJIK) n mMeroasl KOHTposi OE30MaCHOCTH PACTUTEIBHBIX MPOIYKTOB
MIATAHUSI.

Mukpo3seneHs: MoJie3HOCTh U TexHojorus. VccnenoBarennsckas padora «OreHka
KauecTBa BbIPAIICHHON MUKpO3eJIeHn» (1100 CBOS, TMOO0 U3 Mara3uHa).



Xumudeckuid ananu3 npoaykuuu. I[Ipaktuueckas pabota «MeTonbl OIEHKHU
Ka4eCTBA PACTUTEIBHON MPOAYKIHNHU: XPAHEHUE U COXPAHHOCTh MUTATEIBHBIX BELIECTBY»
(Mo moctynmHOMY 000pPYI0OBAaHHUIO).

UccnenoBatenbckass padota «OmpeneneHue ButamuHa C METOJIOM OOpaTHOTO
TUTPOBAHHUS B IJIOAAX HA PA3HOM CPOKE (CIoco0e) XpaHEHUs».

Monyab3. «Y auBHUTeIbHBIIN MUP XumMun» 8 kiaccol (34 yaca)

1.buoxumuueckue mexnonozuu (4 uaca)

[TonsiTe 0 GMOXMMUYECKUX TEXHOJIOTHAX. 3a4eM YEJIOBEKY OMOTEXHOJIOTHUH, B UEM
UX MPEUMYIIECTBO MEPe] XUMHUUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHUH: TIPOMBIIIICHHBIE MUKPOOPTaHU3MBI, KJIETKH U TKaHU PACTCHUH,
YKUBOTHBIX M YEJIOBEKA, OMOKATATU3aTOPHI.

Celpbe Ui OMOCHHTE3a W OILIEHKa ero OWoJormyecko meHHOCTH. OCHOBHBIC
UCTOYHHMKH YTIIepoja, as3ora, ¢ocdopa, MHKpOdJIEeMEHTOB. lccieqoBaHne HOBBIX
MCTOYHHUKOB CHIPhsS (BKJIFOYAsi BOIIPOCHI €ro Mpe/IBapUTEIIbHON 00paboTkm), pa3paboTka
HOBBIX THTATEIBHBIX CPEJ, B TOM YHCJE BKIIIOYAMOIIMX OHMOCTUMYJISATOPHI M JIPYrye
AJIEMCHTHI YIIPaBJICHUS M ONTUMHU3AIMU XHMH3Ma IPOIECCOB OMOCHHTE3a. MeTobl
ONTUMHM3AIMU MUTATENBbHBIX cpell (kaTtamu3aTopbl). [Ipaktuueckas padorta «IIpumepsl
PUMEHEHUS] OMOXUMHYECKUX TEXHOJIOTUI B TBOCH KH3HWY.

2. Mukpoouonozusn ¢ mouxku 3penus xumuu( 10 yacos)

[lonoxxeHne TPOKAPUOTOB B CHUCTEME opraHumyeckoro wmupa. CrpoeHue
OaktepuanbHoi KiIeTku. Knaccudukanms 6akrepuii. Mopdomorus 6akrepuii. [lpocteie u
CJIO’KHBIE METOJIbl OKpaimuBaHus 6akrepuii. dusnonorus 6akTepuii: MUTaHUE, TbIXaHUE,
POCT U pa3MHOXEHUE.

3HaAKOMCTBO ¢ JIOMEHOM Apxeu (IKCTpeMOPUIBHOCTh, OCOOEHHOCTH CTPOCHUS
KIIETKH ). XHUMHUYECKOE OMMUCaHue mpoiecca  pocrta MUKPOOPTaHU3MOB.
DKCHOHEHIMANIbHAs MOJIeib pocTa KuHeTrnka rudeiam MUKpOOPTaHU3MOB.

[laTorennsie OGakTepun. UymHast majnoyka U 4yepHas CMEpTh, OOTYIU3M, CTOJIOHSIK,
Tyoepkyie3 Ucrtopust 60pp0ObI ¢ OakTepraibHBIMU HHDEKIUIMHU. BoitHa OECKOHEYHOCTH
AHTUOMOTUKH MPOTUB OaKTepuil. MeXaHU3MBbI IEHCTBUN aHTUOUOTHKOB.

MexkneTounas KoMMmyHukarusi Oaktepuii. UyBctBo kBOopyMma. I[Ipumenenue
Oaktepuii  uyenmoBekoM.  KuHeTWyeckoe  omucaHue  OHMOCHMHTE3a  MPOAYKTOB
MUKPOOpTraHu3MamMu. bakTepuu, KOTOpble MOTYT pasJiarath MiIacTUK. MUKpOOPraHU3MBI
B arpoOHoTexHoNornu. MICKycCTBEHHbBIE acCOLMAIIMU PACTEHU C MUKPOOPTraHU3MaMH.

IIpakTuka.

Jlabopartopnas padota «PukcupoBaHHbBIE TIpenapaTsl OakTepuit. Onpenenenue Gopmbl
MPEIOKEHHBIX KYIbTYP MUKPOOPTaHU3MOB, UCIIOIb3Ys MPOCTONH METOJ OKPACKH.



3. JyKapuomuueckue op2aHu3ImMvl 6 OUOXUMUYECKOU MeXHo102uu (niecHegvie 2pudsl |
oposicarcu, 6ooopocau (6uacoe),

[InecHeBbie rpuOBI MPOIYLIEHTHI OMOJIOTMUECKH aKTUBHBIX BEILIECTB.

OO61mast XxapakTepuCTHKa APOAOKEH caxapoMuileToB. McTopust HCHOIb30BaHUS
TPOXOKEN B TPAUIIMOHHONW OMOXMMUYECKON TEXHOJOTUH. TeXHOIOTUM BUHOACIHS U
XJ1Ie0OoMeueH s, CIelMATM3UPOBAHHbIE pachl Apoxokend. Merabonusm Iposxxei. Peakuus
cnupToBOro 6poxenus. [lomydeHre BTOpUUHBIX METAOOIUTOB B AIPOXIKaxX. JpoxKu Kak
npoayleHTsl OnoToruB. [lonydyenue eneBbix OEIKOB B IPOKKAX.

Oco0EeHHOCTH BEreTaTUBHOTO U MOJOBOT0 Pa3MHOKEHHUS Y APOXOKEH, 3HAUCHUE
U3YUYCHUS MUTO3a U LIUTOKUHE3A U1 ONITUMHU3ALUN POLIECCOB KYJIbTUBUPOBAHUS
JIPOACGKEBBIX ITAMMOB, TOHMUMAaHUS PUYUH NAaTOT€HHOCTH JIPOXKAKEN U TpuOOB, MOUCKA
MUIIeHEeH PYHTUIUI0B U pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX MPENapaToB.

Bogopocinu - nepcrneKTuBHbBIN OOBEKT JIJIs1 POU3BOJICTBA O€JIKa U yIieBO/IOB.
buorexHomornueckne MeToIbl OUMCTKHU TBEPJBIX, KUJKUX OTXOJIOB U ra3000pa3HBIX
0TX0A0B Tpou3BOACTB. CTouHbIE BOJIbI. CXeMbl OUMCTKU. BHOPUIBTPHI, a3pOTEHKH,

Jlaboparopnas paborta «IlogcyeT kiIeTok apoxokei B kamepe ['opsieBay.

Jlaboparopnas pabora «OOHapyKeHUE MTPOTYKTOB CIUPTOBOTO OPOKECHHUS:
ATUJIOBOTO CIUPTA U YTIIEKUCIIOTO Ta3ay.

Jlabopatopnas padota «HabmroneHrne pa3MHOKEHUS APOAIKEBBIX KIETOK.
[Ipaktuueckas padora «Ilomydyenue TBopora u keupa Ha OCHOBE MOJIOUHOKUCIBIX
OakTepuiiy.

[IpakTtrueckas pabora «OCHOBHBIE BUJIBI KBaca M UX XapaKTEPUCTUKA» «J[poxoku u
MOJIOYHOKHCIIbIE OAKTEpUH, IPUMEHSIEMBIE JJI POU3BOACTBA KBACAY.

[Ipaktrueckas pabora «CpaBHUTEIBHBIN aHAIU3 PA3BUTHUS JPOAOKEH B a9pOOHBIX U
aHa’POOHBIX YCITIOBUIXY.

[TpakTryeckas pabota «MeToIbl OIIEHKH CBOMCTB XJI€OOTIEKAPHBIX APOKIKEH.
[IpeccoBaHHBIX, CYIIIEHBIX U HHCTAHTHBIX JAPONIKEN.

Hccnenoarenbekas padora « Biusaue Gpuznko-xumMudeckux pakTopoB Ha KAa4eCTBO
OMOTEXHOJIOTUYECKON POAYKIINHU (KBac, kedup, CoIp, XjIed u Ap.)».

UccnenoBarensckas pabora «BrnusHue pusnko-xuMmuyeckux GakTopoB Ha POCT
Bogopocyu (Chlorella vulgaris)».

METAHTEHKH, OKCUTEHKH. AKTUBHBIN WJI U BXOJAIIKAE B HETO MUKPOOPTaHU3MBI.
Hcnonp3oBanue BOIOPOCIEN B OUUCTKE CTOYHBIX BOJ

Tema 4. Bupyconozusn (6u)

[TonoxxeHne BUPYCOB B CUCTEME OpraHnyeckoro mupa. CTpykTypa U XUMUYECKHMA
coctaB BupycoB. Kiaccudukanus supycos. Penpoykius BupycoB. Bupycer -
B030yuTeNn HHPEKIUOHHBIX Ooe3Her. OukoBupycel. COVID-19/bakTeprodaru:
CTpOEHHE, OMOJIOTUYECKUE U XUMUYECKUE METObl OOpBOBI C BUpyCaMu
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[IpocMoTp nokymeHTaidpHOro ¢puiabMma o BuUpycax. [Ipakruueckas padota. «Meton
pa3BEACHUI.
[Ipaktuueckas pabora. «TurpoBanue 6akrepuodarony.

Tema 5. I'ennasa unsncenepusn u ouoxumuyeckue mexnoaouu (4 u)

OcHoBBl TeHHOW uHXXeHepuu. Bektopa. Cnenuduyeckue ¢GepMeHThl OakTepHil.
buoTtexHonoruu NpoayKiuu O6EJIKOB B OaKTepUalbHBIX KYJIbTypax. JOCTHXKEHUS TeHHOU
umkeHepun u OuotexHonorun. CRISPR/Cas — cuctema aganTHBHOIO MMMYHHTETA
Oakrepuii u apxeil. TMO. Metoabl nonyuyenus ['MO.

Urpa-nuckyccus: «Beiurpaii rpanT Ha coznanue ' MO».

Tema 6. Buoxumuueckue mexnonozuu 6 3Hcueomuoeoocmaee (4uaca)

OcHoBHbIE 00JI€3HU )KUBOTHBIX M POJIb TATOT€HHBIX MUKPOOPTAaHU3MOB U TTAPA3UTOB
B Pa3BUTHH 3a00JICBaHWUN JOMAIIHUX XKUBOTHBIX M OCHOBHBIX Mepax OOpPbOBI ¢ HUMHU;
pPOJIb TIOJIE3HBIX MHMKPOCHMOMOHTOB B OpraHu3Me >KUBOTHBIX. [lojokutenpHOE U
no6oyHOe (OTPHUIIATEILHOE) BO3JACHCTBUM aHTUOMOTHUKOB Ha OPraHW3M B XOJ€ JICUCHUS
YKMBOTHBIX; LIEJIU Y 3aJa4M BETEPUHAPUU. BUOTEXHOJIOTHsI KOPMOBBIX IIpEnapaToB.

[Ipaktuueckas pabota «CocTaBieHHE palMOHA NUTAHUS >KUBOTHOTO, pacyer
pacxonoB Ha conepxkaHuey. MccnegoBarenbckas pabora «OreHka KayecTBa MOJIOYHON
IPOAYKLIUWNY.

Monyab4. «IIpakTudeckue padoTnl mo 6uosorum» 9 kiace (34 yaca)
1. Monexyaapuaa 6uonozus. (10 uacos)

OcHOBHBIEC BEXU PA3BUTHS MOJICKYJISIPHON OHMOJIOTHH.

Hyxneunossie kucnotsl. OCHOBHBIC MPUHIIUIBI CTpoeHUs. [IpakTrdeckas pabora
«Boiieneane JIHK w3 Oananaw». Ilpakrtudeckas pabota «Mogens JIHK-opurammy.
Martpuunble cuHTE3bl. Perumkamus - OCHOBa KIJIETOYHOro jAeieHus. [IpuHummb
perummkanuu. [Ipaktudeckas pabora «PernkaTnBHas MamvHa (UTpa-a1eMOHCTPALIHS )».

Myrtanuu. Yto Bei3biBaeT usMeHenus B crpoennu JAHK. [IpuHummne! penapanumu.

Tpanckpunmus. [IpakTudeckas pabora «Cuna mpomMoTopay.

I'enetnueckuii kon. [lpakrtmueckas pabora «PemieHne 3amad Ha TEHETHUECKHMA
kom» Tpancmsmus. [Ipaktudeckas pabora «CuHTe3 OEITKOBY.

Opranuzanuss reHoma BUPYcOB [IpOTHBOBHUpPYCHBIE CpPEICTBA, MEXaHU3MBI HX
JNEUCTBUA.

Opranuzanus reHoMa OakTepuit AnTHOaKTEpUATHHBIC npenaparhl.
UccnenoBatenbckas padora «PacnpocTpaneHrne aHTUOMOTUKOPE3UCTEHTHBIX OAKTEPUi»
Opranuzanus reHoMa 3ykapuoT ['eHoMHOe pepaktupoBanue. [IpakTuueckas paborta
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«PaboTta B COBpeMEHHBIX TeHeTHUYeCKUX Oa3zax nmaHHbIX. [IpoBemenue In silico anammza
[IOCJIEI0OBATEIILHOCTEN TE€HOBY.

2. Monekynapusie ocnoewvl 2enemuxu (10 uacos)

IIpenmer renetuku. KpaTkas ucTopusi  pa3BUTUS  NPEACTABICHUS O
HaCJICJICTBEHHOCTH.

OT reHa K mpu3HaKy: Kak packpacurtb kota. Uro takoe npusHak? [lyTe OT rena go
npusHaka. Mytauuu. Asuenu. ['€Tepo3urotsl M TOMO3WUTOTHL. J[OMUHAHTHBIE U
peueccuBHble amiend. PoneBas wurpa «Amienny. HMcciaenoBaTenbCKui  MPOEKT
MyTtarennblie (haKTOpHI.

["ensl cTposiT opranu3M. BriiroueHue v BeIkiroueHue 001b110ro Habopa reHoB. Kak
KJIETKM TTOHUMAIOT, KaKue TeHbI JOJKHBI padoTtaTh. PosneBas urpa «Cynpba KIETKH».
I'enbi-niepexitouarenu. [IpakTuyeckoe 3ananne « AIITOPUTMBI JJ1s1 KJIETOK.

JluckpeTHOe HaclieloBaHME MPU3HAKOB. 3aKOHbI MeHens: OJMH TeH - OJWH
npu3Hak. Cxema CKpeniuBaHus. 3aKOH €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[Ipaktuueckoe 3amnanue «EguHo00pa3ue mepBOro MOKOJEHUS». 3aKOH pacIIeIICHUs
pu3HakKa BO BTOpPOM MokosieHuHU. [IpakTuueckoe 3aganue «PaciierieHue BO BTOPOM
nokoJieHun». MccnenoBaTenbCkuil NpoekT «3akoHbl I'. MeHaenss B 9KCIEPUMEHTE.

3akoHbl MeHens: HECKOJbKO TeHOB - HECKOJBKO MpU3HAKOB. JurubGpumaHoe
ckpemuBanue. HeszaBucuMmoe pacxoxaeHue xpomocoM. IIpakThueckoe 3agaHue
«Pemetka Ilennera». CleruieHHOE HacJIeJOBaHHUE.

B3aumopelictBue reHoB. AsuienbHOE U HeauienbHoe. [IpakTuueckoe 3aHsATHE
«B3anmMo1eicTBUS T€HOB (MOICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIETKY)»

Omnpenenenue nojua. [lomoBeie xpomocoMbl. CaMIlel U caMKu. BiausiHue ¢hakTopoB
OKpY’Karolied cpenbpl. XPpOMOCOMHOE ompeaencHue mnosa. [lonoBbie XpOMOCOMBI.
[Ipaktrueckoe 3amanme «HacmemoBanuwe, cremieHHoe ¢ mojom». [IpoGmema
JOTIOJTHUTEIBHON X -XpOMOCOMBI Y JKEHIIHUH. TPEeXIBETHHIE KOLIKHU.

3. Monaexynapuoie ocnoswt cenexyuu (14 uacos)

I'ensl B nonyAnusx: Beiaukoe paBHosecue. [lonymsinus. YacToTsl BCTpeuyaeMoCTH
npu3Haka u amsens. YpaBHeHue Xapnau-BaitnOepra. [lpaktuueckoe 3aganue «HacToTsl
aleneii, TEeHOTUNoB U (eHoTunoBy. VccrnemoBaTenbCKuil MPOEKT  «AHANU3
F€HETUYECKOW CTPYKTYpPHI MOMYISIUK (Ha OCHOBE 3aKkoHa Xapau-Baiinbepra)y.

[Monynsiuuu MEHSAIOTCA: YUCIEHHOCTh, MUTpallMsl U BbIOOp cymnpyra. DakTopsl,
KOTOpbI€ BBIBOAST MONYJSIIUIO W3 paBHOBecus Xapau-BaitnOepra. YucineHHOCTH
nonynsiiuu.  PonmeBas wurpa  «Oddext ocHoBatens». PoneBas wurpa «Oddext
OyThuIOUHOTO TOpibImIKa». Jlpeid reHoB. Myramuu. HecnydaitHoe CckpeniuBaHue.
N3omsuus.

[Tonynsuuu MEHSIOTCS: €CTEeCTBEHHBIN 0TOOP. MeXaHu3M AeHCTBUA
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€cTeCTBEHHOro otoopa. JIBmxymuii otoop. Poneas urpa « EctecTBeHHBIN 0TOOP».

MonudukaunonHas U3MEHYUBOCTb. Craructuueckue O0COOEHHOCTH
MOAU(PUKALMOHHON M3MeHunBOCTH. MccnenoBarenbckue padoTel «MoaudukanoHHas
M3MEHYUBOCTh PACTEHHUM B IIPEAEIIAX BAIIETO MECTA JKUTEIbCTBAY.

HacnenoBanne KOJMMYECTBEHHBIX MPU3HAKOB. KoJIWYecTBEHHBIE MPU3HAKH.
CpenoBass H3MEHUYMBOCTH Ipu3HaKa. [IOMCK TE€HOB KOJWYECTBEHHBIX NPU3HAKOB.
OnHonykneotuanble BapuaHThl reHoB. JIHK-unn. [lonmHOreHOMHBIN aHaN3 acCOLMAalUi.

«Ombl» Han reHoMoM. IloctrenomHuast spa. OOpaTHasi reHeTuka. «OMHKCHBIE»
uccnenoBanus. [Iporeom, merabonom. IlpakTuueckoe 3aianue « ATpOHOMBI».

JlomecTUkanusi ¥ UEHTPbl T'eHEeTHYecKoro pazHooOpaszus. [loucku pacteHuit c
«XOpOIIMMMY TpU3HAKAMU JJIs 4esoBeKa. LIeHTpbl reHeTHueckoro pa3sHOOOpas3usi.
Hukonait sanosuu BaBunos. Cenexkuus. KomOuHanmonHass u rudpujHas CENeKIIMs.
I'etepo3uc. Ilpaktuueckoe 3amanue «l'omMosoruueckue psabl HACJIEACTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTh M U3YyYUTh T€HbI, YTOOBI MEHATH Oyayiiee. Kak nmpaBUibHO XpaHUTH
redbl. Kosulekiuum  reHeThyeckux  pecypcoB  pactenuid.  [Ipaktukym — u/miu
UCCIICIOBATEIbCKUI MPOSKT «MeToabl KyJIbTHBUPOBaHUS IN VIrO aias coxpaHeHus
FEHETUYECKUX PECYPCOB PACTEHHUU U ISl YCKOPEHHOU CEJIEKLIUN.

I'eneTnyeckue LEHTPHI B HALIEH CTpaHE. | 1€ 3aHUMAKOTCS TEHETUKOU U
TEHOMUKOU JJIs1 HYK]T CEJIBCKOTO.
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IIJTAHUPYEMBIE PE3YJIBTATHBI
OCBOEHUA KYPCA

3aHsATUS B paMKax MOporpaMMbl HalpaBleHbl Ha OOeCHedYeHUe JOCTUKEHUS
IIKOJbHUKAMU  CIIEIYIOUUX  JUYHOCTHBIX, METANpEeIMETHBIX U  MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JInuHOCTHBIE pe3yJbTAThI:

B cghepe epasicoanckoeo socnumarusi: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
NESATeIbHOCTH TP BBITIOJIHEHUW HUCCIEIOBAHUM U TMPOEKTOB, CTPEMJICHHE K
B3aMMOIIOHUMAHHUIO ¥ B3aHMOTIOMOIIIH.

B cpepe nampuomuueckozco 6ocnumanus: OTHOIICHHE K OMOJIOTUU KaK K BaKHOU
COCTABJISIIONICH KYJIBTYpPhl, TOPAOCTh 3a BKJIAJ POCCUUCKHUX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBON OMOJIOTUYECKON HAYKH.

B cgepe oyxosno-npascmeennozo socnumanus: TOTOBHOCTH OIICHHUBATh
MOBEJICHUE M TIOCTYNKHA C TIO3UIMM HPABCTBEHHBIX HOPM M HOPM DKOJOTHYECKOMN
KyJIbTYpbI; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIEKTa JIEATEIIbHOCTH YeJlOBEeKa B
MEIMITUHE W OMOJIOTHHU.

B cgepe scmemuuecxoco e6ocnumanus: TIOHUMaHWE pPOJU  OUOJOTHH B
dbopMUPOBAHUHN ICTETUUECKON KYJIBTYPhI JIMYHOCTH.

B cgepe duzuueckoeo socnumanus, Gopmuposanus Kyaiemypul 300p08bs U
IMOYUOHATILHO2O 0O]1A20N0AYHUsL; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO H
yCTaHOBKA Ha 3JI0POBBIM 00pa3 KU3HU (310pOBOE MUTAHUE, COOJIIOICHUE TUTHEHUIECKUX
IpaBUJI M HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATHI M OTAbIXA, peTyJsipHas hu3ndeckas
AKTUBHOCTB); OCO3HAHUE IMOCIIECTBUN M HEMPHUATUE BPEIHBIX MPUBBIUCK (YIIOTpeOIecHNE
AJIKOTOJIs1, HAPKOTUKOB, KYpeHHE) ¥ MHBIX (hOopM Bpeaa Il PU3HIECKOTO B ICUXUYECKOTO
3I0POBBS; COOJIIOJICHUE IPaBHJI OE30MaCHOCTH, B TOM YHCJIE HaBBIKM 0€301acHOTO
MOBEJICHUS B TIPUPOJHOMN cpene; chopMUPOBAHHOCTh HaBbIKa pedIieKCHUU, yIpaBlICHUE
COOCTBEHHBIM SMOITMOHAILHBIM COCTOSTHUEM.

B cipepe mpyoosoeo eocnumanusn: akTUBHOE y4acTHE B PEIICHUH MPAKTHYCCKUX
3a/1a4 (B paMKax CEMbH, IIIKOJIBI, TOPO/Ia, PECITYOIHMKH ) OMOJIOTHISCKON U SKOJIOTHISCKOM
HaIpPaBJICHHOCTH, HMHTEPEC K IPAKTHUUYECKOMY H3YUYCHHIO MPOGECcCHil, CBSI3aHHBIX C
OumoJIorueH.

B cghepe sxonoecuueckozo socnumanus: OpHMEHTAIIU Ha PUMEHCHHUE
OMOJIOTMYECKUX 3HAHHMH IMPU PEIICHUH 33J1a4 B 00JIACTH OKPY’KAIOMIEH CPEIbl; OCOZHAHUE
AKOJIOTHYECKHUX MPOOIEM U MyTeH MX PEIICHUs; TOTOBHOCTh K YUYaCTHIO B TPAKTUYECKOM
JESATEIBHOCTH SKOJOTUUECKON HAIIPaBICHHOCTH.

B cgpepe nonumanus yennocmu HayuHo2o no3HaHus: OpHMEHTAIIMS Ha
COBPEMEHHYIO CHCTEMY HAy4YHBIX TMPEJACTaBICHUNH 00 OCHOBHBIX OHOJIOTHMYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS35X YEJIOBEKA C MPUPOJHON M COLIMATILHON CPEION;
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MMOHUMAaHHE POJIU OMOJIOTMYECKON HAYKU B (DOPMHUPOBAHMHM HAYYHOTO MHUPOBO33PEHUS,
pa3BUTHE HAyYHOH JI0003HATEIBHOCTH, MHTEpeca K OMOJIOTrMYEeCKON HayKe, HaBBIKOB
UCCJIEeI0BATENbCKON JEATENbHOCTH.

B cghepe aoanmayuu k usmensarowumcs ycaosusam coyuanbHo u npupooHot
cpeobl:  aJieKBaTHas OLEHKA U3MEHSIOLIUXCS YCIOBUM; IPUHATUE PEILICHUS
(MHAMBUIyaTbHOE, B TPYIIE) B H3MEHSIOUIMXCS YCJIOBUSX HAa OCHOBAaHWUU aHaln3a
Ouonornyeckoil WH(OpMaLMU; TUIAHUPOBAaHUE JEHUCTBU B HOBOM CUTyallud Ha
OCHOBAaHHUHU 3HAHUUN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanohvimu yuebHbIMU NOZHABAMENLHLIMU OCUCBUAMU.
bazoBble Jornyeckre 1eUCTBUSA:

* BBIIBISATh U XapaKTepU30BaTh CYIIECTBEHHBIE TPU3HAKKH OHOJOTHUYECKUX
00BEKTOB (SIBJICHU );

* yCTaHaBIIMBaTh CYIIECTBEHHBI TPU3HAK KIacCUPUKANMU  OUOJIOTHUECKUX
00BEKTOB (SIBIICHHM, TPOILIECCOB), OCHOBAHUS JJIi OOOOIICHUS U CpaBHEHUS,
KpUTEPHUHU MPOBOJIUMOTO aHAJIN3a;

* ¢ y4€TOM NPEIJIOKEHHON OMOJIOrMYECKOM 3a/laud BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUUsI B paccMaTpuBaeMbiX ¢akTax U HAOMIOACHUSAX; TMpesjaraTh
KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHHL;

* BBIBIATH JAehUUUTHI HMHPOPMALUM, [AHHBIX, HEOOXOMWMBIX [JIS pEIICHUS
MOCTaBIICHHOM 3a]1a4u;

* BBIBISTH TNPUYUHHO-CIIEJCTBEHHBIE CBSI3U TNPU HU3YYCHUH OMOJOTUYECKUX
SABJICHUA W TIPOIECCOB; JeNIaTh BBIBOJABI C HCIOJIB30BAHUEM JEAYKTHUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHaIoruu, GopmMyaupoBaTh
TUIOTE3bl O B3aUMOCBSI3SIX;

*  CaMOCTOATEIILHO BBIOMPATH CIIOCOO pelieHus] y4eOHOM OMOJIOTHYECKOW 3a/1auu
(cpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS, BHIOUPATh HAUOOJIEe MOAXOISIINI C
y4€TOM CaMOCTOSATEIBLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble UCCAEI0BATENBCKUE JICUCTBHUSL:

* HCIOJB30BaTh BOMPOCHI KAK UCCIIEA0BATENBCKUN HHCTPYMEHT O3HAHMS;

* (dopmynupoBaTh BOMPOCH, (UKCUPYIONIUE Pa3pbiB MEXKAY pEAITbHBIM U
KEJIATeTbHBIM  COCTOSIHUEM  CUTyallud, OOBEeKTa, U  CaMOCTOSITEIIbHO
YCTaHABIIMBATh UCKOMOE U JIAHHOE;

* (¢dopmupoBaTh  THUMOTE3y 00  WCTHHHOCTH  COOCTBEHHBIX  CYXKJICHHIA,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

* MPOBOAUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IJIAHY HaOJII0/IEHUE, HECTOKHbBIN
OMONOTUYECKUN DKCIIEPUMEHT, HEOOIBIIOE HWCCICAOBAHUE IO YCTAHOBICHUIO
0COOEHHOCTEH OMOJIOTHUECKOT0 00BhEeKTa (TIpoIecca) H3ydIeHNUs,

* [PUYUHHO-CJICJCTBEHHBIX CBSI3€M W 3aBUCUMOCTEH OHOJOTMUECKUX OOBEKTOB
MEXTy COO0M;

* OLEHUBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OPMAIUIO, MOJYYCHHYIO B
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X0/i€ HaOJIIOIEHUS U SKCIIEPUMEHTA;

CaMOCTOSITeIbHO (popMynupoBaTh 000OIIEHUST U BBIBOABI MO pe3ysbTaTaM
MPOBEIEHHOIO HAOMIOACHUS, HKCIIEPUMEHTA, BIAJE€Th MHCTPYMEHTAMH OLEHKHU
JOCTOBEPHOCTH IMOJTYYEHHBIX BEIBOJOB U 0000LIEHUM;

IPOrHO3UPOBATH BO3MOXKHOE JaJIbHENIee pa3BUTHE OMOJOTHYECKUX TPOLIECCOB U
UX TOCIEACTBUS B QHAJIOTHYHBIX MM CXOJHBIX CUTYalUsAX, & TAKXKE BbIIBUIAThH
IPENNoNOKeHUsI 00 UX Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nadopmanmeii:

IPUMEHATH Pa3IMYHbIE METObl, UHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
Ouosiornyeckod uwHGOpPMAMK WM JAHHBIX W3 HCTOYHUKOB C YYETOM
pe1JIoKEHHON yueOHOM OMOIOTHYecKoM 3a1aun;

BLIOMpaTh,  aAHAJIU3UPOBATh, CUCTEMATHU3UPOBATh W  UHTEPHPETUPOBATH
OuoJIornYecKyro HHGOPMAIIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHUS;
HAXOJIUTh CXOJIHBIC apTYMEHTHI (ITOTBEPK/IAIOIINE UM OMPOBEPraroiue oaHy 1
Ty K€ HJICI0, BEPCUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BEIOMPATh ONTUMAILHYIO0 PopMy TIpecTaBiIeHUsS HHGOPMAIUU U
WUTIOCTPUPOBATH PENIAEMBIE 33/1a4l HECIIOKHBIMU CXEMaMU, TMarpaMMamMu, HHOM
rpaduKoi U MX KOMOMHAIUSAMU;

OIICHUBAaTh HAAEKHOCTh OHOJIOTHMYECKONW HWH(OpMamMU 1O  KPUTEPHSIM,
MPEIJIOKEHHBIM YUUTENEM UIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO;
3alIOMUHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO0 HH(POPMAITHIO.

B cghepe osnaodenus ynusepcanbohvimu yueOHbIMU KOMMYHUKAMUSHBIMU OCUCH 8USMU
OOmenHue:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYKICHUS, BBIpAXaTh HMOIIUU B TPOIECCE

BBITIOJIHCHUS MMPAKTUYCCKUX U Ja00OPaTOPHBIX padoT;
BBIpAXKAaTh ce0s1 (CBOIO TOUKY 3PCHHS) B YCTHBIX U TUCHMEHHBIX TEKCTaX;

pacno3HaBaTh HeBepOalbHBIE CpeacTBa  OOIIEHHWsA, TIOHMMATh 3HAYCHHE
COLIMANIbHBIX 3HAKOB, 3HATh U pACMO3HABATh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYalllid ¥ CMATYATh KOH(QIUKTHI, BECTH MIEPETOBOPHI;

NOHUMATh HAMEPEHUs JIPYyrux, IMPOSIBIATh YBAXKUTEIbHOE OTHOILIECHHE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ TMajora W/Wiu AUCKYCCUH 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi
OMONOTMYECKON TeMbl M BBICKA3bIBaTh WJEH, HAIlCJIEHHbIE Ha pelIeHUue
OMONOTUYECKOH 3a]a4M U MO AepKaHNE 0JIaroKeIaTeIbHOCTH OOIIEHNS;
COMNOCTABJISITh CBOU CYXIEHUSA C CYXICHUAMH JAPYIMX YYaCTHHUKOB AHAIOra,
0OHapyKHUBATh PA3INYMUS U CXOJCTBO TO3HUITUH;

MyOJIMYHO TPENCTABIATH PE3YNBTAThl BBITIOJTHEHHOTO OWOJOTHYECKOTO OIbITa
(9KCIIEpUMEHTa, UCCIIeI0BAHUS, TPOCKTA);

CaMOCTOSITEILHO BBIOMPATH POopMAaT BBICTYIUICHHS C YUETOM 3aJ]1ay IPE3CHTALINU U
OCOOCHHOCTEM ayJIUTOPUU M B COOTBETCTBUM C HHUM COCTAaBISITh YCTHBIE U
MUCbMEHHBIE TEKCTHI C UCTIOIB30BAaHUEM UILTIOCTPATUBHBIX MaTEPHAIIOB.
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CoBMecCTHAS IEATEILHOCTH (COTPYIIHUYECTBO):

MOHUMATh W WCMOJB30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHIWBHUAYaJIbHOU
paboThl MpU PEIICHUU KOHKPETHON OMONOTrHYecKo MpoOsaeMbl, 0OOCHOBBIBATH
HEOOXOJMMOCTh MPUMEHEHHUs TPYNMNOBBIX (OPM B3aUMOJEUCTBUS MPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3aa4H;

PUHUMATH 11€]b COBMECTHOM JIEATEIbHOCTH, KOJJIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JOCTHXKEHUIO: pacCTpeleNsTh PO, AOTOBAapUBATHCS, 00CYXKIaTh MPOLECC U
pe3yabTaT COBMECTHOM pabOTHI;

yMeTh 00001IaTh MHEHHUS HECKOJBKHUX JIIOJCH, TMPOSBISATh TOTOBHOCTH
PYKOBOJIUTH, BHITIOIHATH MOPYUCHHUS, TTOTUUHSIITHCS;

IUIAHUPOBATh OpPraHU3alMi0 COBMECTHOW pabOThl, OMpPENENsATh CBOKO poiib (C
y4€TOM TPEANOUYTEHUM U BO3MOXXHOCTEM BCEX YYaCTHUKOB B3aWMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXAy 4JeHaMH KOMaHJbl, Y4aCcTBOBAaTh B T'PYIIOBBIX
dbopmax paboTsl (006CY)IeHUsI, OOMEH MHEHUSIMHU, MO3TOBBIC IIITYPMbI U UHBIC);
BBITIOJIHSITH CBOIO YacTh pabOThI, TOCTUTATh KAYECTBEHHOTO pe3yJibTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPJAMHUPOBATH CBOU JICUCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI;
OIICHUWBAaTh KAa4eCTBO CBOEro BKJaJa B OONIMH TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMH  B3aUMOJCHUCTBUS,
CpaBHUBATh PE3YJIbTAThI C UCXOIHOM 3a/1a4eil M BKJIAJl KaXKI0T0 YieHAa KOMaH/IbI B
JOCTI)KEHUE Pe3yJIbTaTOB, pa3leNsiTh CPepy OTBETCTBEHHOCTH M MPOSIBISTH
TOTOBHOCTH K MPEJIOCTABICHUIO OTUETA Mepe] TPYIIOH;

OBJIaJIETh CHCTEMOW YHHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEHCTBUHM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOILMOHAIBHOTO
WHTEJJIEKTA IKOJIbHUKOB.

B cgepe osnaoenusn ynusepcanvuvimu yueOHbiMU pecyismusHbiMuU OeUCmEUIMIUL.
CaMoopra"u3alims:

BBISIBIIATH TIPOOJIEMBI ISl PEIICHUsS B JKU3HCHHBIX W YYEOHBIX CHTYaIUsX,
UCTIOJB3Ys OMOJIOTHUUYECKUE 3HAHUS;

OpPUEHTUPOBATHCS B PA3IMYHBIX MTOIX0/IaX MPUHATHS PEIICHUH (MHIUBUYAIBHOE,
NPUHSITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION );

CaMOCTOSATETILHO COCTABJIATh AITOPUTM pEIICHUs 3a7aud (MM €ro 4YacTh),
BBIOMpaATh CHoco0 pemeHus Yy4eOHOW OMONOTHYECKOM 3amadu ¢ Y4ETOM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
npeaaraeMbie BApUAHThI PEIICHUM;

COCTaBIIATh TUIAaH JEWCTBHHA (IJIaH peaju3alid HaMEUYEHHOTO alropuTMa
pelIeHus), KOPPEKTUPOBATh MPEIJIOKECHHBIH aIrOPUTM C YYETOM TMOTYUYCHUS

HOBBIX OMOJIOTHYECKUX 3HAHUN 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb (pediekcus):

BJIQJIETh CITIOCOOAMM CaMOKOHTPOJISI, CAMOMOTHUBAILIMH U pedIIeKCHH;
JlaBaTh aJICKBATHYIO OLICHKY CUTYAIL[MH U MIpeJIaraTh IUIaH €€ U3MCHEHHUS
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* YUYUTHIBaTh KOHTEKCT U MPEABHIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTbH MPHU
pemeHnuy y4yeOHOW OMOJIOrMYEecKOM 3ajJauM, aJanTUpoBaTh pELIEHUE K
MEHSOLTUMCS] 00CTOATEIBCTBAM;

* OOBSACHATH MPUYHMHBI JOCTIKEHUS (HEAOCTHKECHHSI) PE3yIbTaTOB JAESITEIHHOCTH,
JaBaTh OICHKY TNPUOOPETEHHOMY OMBITY, yMETh HAXOAWTh IIO3UTUBHOE B
IIPOU3OLLIEAIIEN CUTYALINH;

* BHOCHUTh KOPPEKTHBHI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITETHCTB,
M3MEHUBIIINXCS CUTYAIMH, YCTAHOBJICHHBIX OIMTNOOK, BO3HUKIINX TPYAHOCTEH;

* OIIEHUBATh COOTBETCTBHE PE3yJbTaTa MU U YCIOBHUSIM.

OMOIMOHAIBHBIA MHTEIICKT:

* pa3nuuaTh, Ha3bIBaTh W YIPABIATH COOCTBEHHBIMU OSMOIMSMHU U SMOIUSMHU
APYTUX; BBIABISATH U aHAJM3UPOBATH IPUYUHBI SMOIH;

* CTaBUTh ce0sg Ha MECTO APYroro 4YeIoBeKa, MOHUMATh MOTHUBBI M HaMEpCHHS
ApYyroro,

* PpEryJHpoBaTh CIIOCOO BBIPAKCHHS IMOIIHIA.

* TIpPUHATHE CEOS U APYTHX;

* OCO3HAaHHO OTHOCHUTBLCS K JPYTOMY UEJIOBEKY, €r0 MHEHHIO;

* TpPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE K€ MPABO JIPYToro;

* OTKPBITOCTH ce0€ U APYTUM;

* 0CO3HaBaTh HEBO3MO>XHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMOUN YHMBEPCAJIbHBIX YUYEOHBIX PETYISTUBHBIX IEUCTBHM, KOTOpas
oOecrieunBaeT (POPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIUSl JIMYHOCTH), U >KU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBieHHUS COOOI,
CaMOJUCUHUIUIMHBI, yCTOWYUBOTO TTOBEACHUS ).

IIpeaMeTHBIE pe3yJbTAaThl OCBOCHHS IIPOrPaMMBbI
B nmo3naBatenpHOM (MHTEIIEKTYaJIBHON) cdepe:

- TpUOOpETEeHHE ONbITa MCIOJIb30BAHUS METOJ0B OMOJIOTHYECKOW HAYKH C IICNBIO
U3y4YeHUs OMOJOTHYECKUX OOBEKTOB, SIBICHUM M IMPOIECCOB: HAOJIOJICHHE, OMHMCAHUE,
MIPOBEJICHUE HECIOKHBIX OMOJOTUYECKUX OIBITOB U IKCIIEPUMEHTOB, B TOM YHUCIE C
MCITIOJIb30BAaHUEM aHAJIOTOBBIX U TU(DPOBBIX OMOTOTHUUECKUX TPUOOPOB U HHCTPYMEHTOB;

- ¢dopMHpOBaHUE YMEHUS WHTETPUPOBATH OHOJIOTHUECKHE 3HAHUA CO 3HAHHUSIMU
IpyTruX y4eOHBIX MpeaAMeToB ((pu3nku, xumuu, reorpaduu, 0OMECTBO3HAHUSA U T. 1.);

- (¢dopMHupOBaHUE YMEHHI pernaTh yueOHbIC 3aa9i OMOIOTHYECKOTO COACPKaHNUS,
BBISIBIISITh ~ IPUYMHHO-CIICJICTBEHHBIE  CBSI3U, IPOBOJAUTH KAYECTBEHHBIC U
KOJIMYECTBEHHBIC PACUETHI, ICNIaTh BEIBOIBI HA OCHOBAHHUH MOTYYCHHBIX PE3YIIHTATOB;

- ¢opMupoBaHHE YMEHHUS TUIAHUPOBATH y4eOHOE WCCIICIOBAHUE WM TPOEKTHYIO
paboTy ¢ y4eTOM MOCTaBICHHOU 1eNu: (OPMYIHPOBATH MPOOIEMY, TUTIOTE3y U CTABHUTH
3aJladyd WCCJIEOBaHMs, BHIOMpATh AJCKBATHO ITOCTABICHHOW IIETM METOMBI, JeNaTh
BBIBOJIBI TIO pE3yJIbTaTaM UCCIICIOBAHUS WU IPOCKTHON JESATEIHHOCTH;

- (opmupoBanue - wuWHTEpeca K  yIIyOJeHHI0O  OWOJOTHMYECKMX  3HAHUU
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(mpennpoduiibHas NOAr0TOBKA U MPo¢ecCHOHANIbHASI OPUEHTALIMsI) U BBIOOPY OMOJIOTUN
KaK MpOQMIBHOIO MpeIMeTa Ha CTYIIEHU CPEAHETO MOJIHOro 00pa3oBaHus s Oynyien
npoeCCUOHANILHON  JIeSITEIbHOCTH, B 00JacTH OWOJIOTMU, MEAUIIUHBI, 3KOJOTHH,
MICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO3SMCTBA;

- BJaJeHUWE HaBbIKaMu palboThl ¢ uWHPOpPMAlLUE  eCTeCTBEHHO-HAyYHOTO
COJIep>KaHusl, MPEJICTABICHHON B pa3HoOil gopme (B BHJE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeMm, TpadukoB, JauUarpaMm, Mojelield, Hu300paxkeHu), KPUTUUECKOTO aHaJM3a
HH(pOpMAIINK U OLICHKU €€ I0OCTOBEPHOCTH;

- YMEHHUE WHTETPUPOBATh OMOJIOTUYECKUE 3HAHMS CO 3HAHUSIMU JPYTUX YUEOHBIX
PEAMETOB; UHTEPEC K YIIYOJICHUIO OMOJIOTMYECKUX 3HAHUM W BHIOOPY OMOJIOTHH Kak
npoGUIBHOIO TpeIMeTa Ha YpPOBHE CpellHero ooOiiero obpa3oBaHUs A Oyayiei
npodeccuoHaIbHON JIESATEIBHOCTH B 00JacTU OWOJIOTHUH, MEIAUIMHBI, SKOJIOTHUH,
BETEPUHAPUU, CEIBCKOIO0 XO34MCTBA, TMHUIIEBOM MPOMBIIIJIEHHOCTH, TICUXOJIOTHUH,
UCKYCCTBa, CIIOPTa - UMETh YETKHUE MPEJCTABICHUS O MAaTEPUATUCTUUECKON CYITHOCTH
T€HOMOB KHBBIX OPTaHU3MOB U PETYIISAINUIO UX PAOOTHI;

- 3HAaHUE OCHOBHBIX (PAKTOPOB OKPYKAIOIIEH Cpelbl, BIMSIONIUX HA pPa3BUTHE U
CYIIIECTBOBAHME KMBBIX OPTAHU3MOB, aIaNTalluil K akTopaM OKpYKaIoIeH CpeIbl;

- 3HAaHUWE OCHOBHBIX MOJXOJ0B OMOTEXHOJOTUHU, UCIIOJIB30BAHUS €€ MOCTHXKEHUM B
COBPEMEHHOM KU3HH YeJIOBEKa, OCOOEHHOCTH HCIIOJIb30BAHUS KUBBIX OPTaHU3MOB IS
IPOU3BOJCTBEHHBIX HYXk ]| YEJIOBEKA;

- 3HAHWE OCHOBHBIX MOAXOAOB CEJECKIIUU U OMOTEXHOJIOTHUHU KYJIbTYPHBIX PACTEHUH,
XapaKTepu30BaTh  TEHETUYECKH  MOAU(PUIMPOBAHHBIE  PACTEHHUs,  OIEPUPOBATH
NOHSTHSIMHU, THOpUIW3alUsg, OTJAJICHHAs THOpUIU3alus, HWCKYCCTBEHHBI OTOOD,
reTepo3uc, TpaHcpopMallus, MyTareHes, TeHeTUYECKOE PeIlaKTUPOBAHNUE;

- TNOHMMAaHHE  MOJEKYJSPHBIX MEXaHM3MOB  peaju3allid  HacleJACTBEHHOMU
uHGOpPMAIIK 1 YMEHHUE CBOOOJIHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMH MOJICKYIISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPABIEHUN — reHOMUKH, METar€HOMHUKH, TPOTCOMUKH;

- 3HaHWE OCHOBHBIX 3a00JIEBAHMI YETTOBEKA, MEXaHMU3MOB UX Pa3BUTHS, CITIOCO0AX UX
JTUArHOCTUKHU U JICYEHUS,

- ¢dopMHpOBaHUE YMEHHUS HCIOIH30BaTh MOHITHIHBIA ammapar ¥ CUMBOJIHMYECKUN
A3bIK TEHETUKH, TPAMOTHOE TPUMEHEHHE HAYYHBIX TEPMHUHOB, IOHATHI, TEOPHUl, 3aKOHOB
I O0BSCHEHUsSI HAOII0IaeMbIX OHMOJIOTUYECKUX OOBEKTOB, SBJICHUM M IIPOIECCOB,
MO3BOJIIOIIUX 3aJI0KUTh (DYHIAMEHT HAyYHOT'O MUPOBO33PEHUSI.

B nenHocTHO-OpHEHTAIIMOHHOM cdepe:
- 3HaHHUE, YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJOTUH MOJICKYJIIPHON OHOJIOTHH
MO3BOJISICT YCIICIITHO PEIaTh TaKue 31000 JHEBHBIC MPOOIEMBI, KaK OXpaHa OKPYKaroIIeH
Cpelbl, COXpaHEHHE 3JI0POBbS YEIOBEKA, KOHTPOJIb K BOCCTAHOBJICHHE SKOCHCTEM.

TEMATHUYECKOE IINTAHUPOBAHUE
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«3aHuMaTeIbHas JadopaTopus 1o Ouosiorumw» 6 kiaaccel (34 yaca)

Tembl

OcHoBHOE coiep:KaHue

JlesiTeILHOCTD

INNKOJIBHHUKOB

Tema 1. BBenenue B
pacrteHueBoaAcTBO (1

1)

YUTo Takoe pacTEeHUEBOACTBO:
OCHOBHBIEC (J)aKTOPHI BhIpAIIIBAHUS
pactenuii. Mctopus pa3Butus
ArpOXUMUYECKUX 3HAHUM (paboThI
M.B. Jlomonocoga, 0. JIn6uxa,
byccenro, B.B. JlokyuaeBa, K.A.
Tumupssesa, I1.A. KocTbiuena,

JLH.

[IpakTuueckas pabora
«bouka JIubuxay.
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[IpsHUIITHUKOBA | JIP. ).

Tema 2.
AIPOTeXHUYECKHH
HKCIepuMenT (3 4)

[IpaBuiia MOCTaHOBKU
arposkcnepumMeHToB. [loctaHoBKa
DKCIIEPUMEHTOB C PACTEHUSMM.
Bb160p TeMBbI, cOCTaBICHUE
CUIIOTE3bI, UEIU U 3a/1a4
PKCIIEPUMEHTA IO BHIPAIIMBAHUIO
pacTeHu B KOHTPOIUPYEMOU
cpene. KonTposn, noOBTOpHOCTH,
IPOBEAECHUE IKCIIEPUMEHTA.
[[naHrpOBaHKE SKCIIEPUMEHTA.
O1lieHKa pe3yabTaToB
DKCIIEPUMEHTA.

OcBoeHHE TEXHOJIOTUH
KPYTJIOTOJAMYHOTO BhIpAIIUBAHUS
CaJaToOB U MUKDPO3EJICHU B
KOHTPOJUPYEMBIX UCKYCCTBEHHBIX
YCIOBUSIX.

HccnenoBatenbekas pabota
«DaxTophl, BIUAIOINE HA
popacTaHue ceMsiH (pocT
IPOPOCTKOB ).
[IpakTuueckas pabora
«COOp yCTaHOBKH AJis
BbIpAILMBAHMS pPACTEHUN B
KOHTPOJUPYEMBIX
YCIIOBUSAXY.

Tema 3. Poab
XUMHYECKUX
3JIEMEHTOB B MUTAHUH
pacrenunii (10 4)

Bopa. PactBop. BeiTsikka.
AHHWOHBI, KATUOHBI,
PJIEKTPONPOBOIHOCTE U pH
pactBopa. Posib XuMHuueckux
PJIEMEHTOB B MUTAHUM PACTEHUIA.
[Tony4yeHre MUTaTEIbHBIX BEILIECTB
pacTeHusIMU. Y 100peHus:
OpraHu4ecKue, MUHEpaIbHbIC,
MUKpOOHoornueckue. TUIbI
MATaHUS pacTeHuil. Bo3nyHoe u
MUHEpaTbHOE (KOPHEBOE) NMUTAHUE
pactenuii. TpaHncropt
MUTATEIbHBIX BELIECTB PACTCHUIA:
BOCXOJSAIINN U HUCXOAAIINN TOK.
Baxnelnue KaauiHbIe,
dbochopHbIC U a30THBIC
yIOOpEHUs, NX CBOWCTRA.
[IpocThie U CIIOKHBIE YIOOPEHUS.
Poct 1 pazBuTHe pacTeHUN: STAIbl
OHTOTEHE3a, (PaKTOPHI, BIUSIONINC
Ha POCT PACTEHHIL: CBET, I'yCTOTa
MOCaJIoK, MUTaHUE, CyoCTparT.
OcoOCHHOCTH TTUTAHHUS

[IpakTuueckas pabora
«CXeMbl TUTATEIbHBIX
pacTBOpoOB. Pacuet 103
yI0OpeHui 11s
MUTATEIBHBIX PACTBOPOBY.
[IpakTuyeckas pabora
«IIpaBuna cMemmBaHus
ynoopenuii» [IpakTudeckast
pabota «Ilutanue pacTeHui:
TEXHOJIOTHS IPUTOTOBICHUS
MUTATEIILHBIX PACTBOPOB
TUTS1 pa3sHBIX KYJIBTYPY.
[IpakTuueckas pabora
«MOHUTOPUHT
MUHEPAIBHOTO MUTAHUS
PACTEHUI».

[IpakTuueckas pabora
«PacturenpHas
TUArHOCTHKA.
VccnenoBatenbckas padora
«O11eHKa COCTOSIHUS
KOMHATHBIX PACTCHUH,
PacCTeHUH HA MIKOJIbHOU
TEPPUTOPHH,
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pacTeHui a30TOM. A30T H €ro
3HAYeHHE B )KH3HU PaCcTeHHUH.
DOpMEI a30Ta U UX
MpEeBPALISHHE B TIOYBE.
Hctounnku docdopa ais
pacTeHHs. JHAYCHUE
¢dochopconeprrarix
COCIMHEHHIA B KJIeTKe. Ponb
MAKPO3PIHYCCKUX COCAUHEHHN
(ocdopa B IHEPreTHUECKOM
oOMeHe.

BnusHue kanus Ha QpuznvecKue
CBOHCTBA MPOTOILIA3MEL, Ha
(EPMEHTHI YIIIEBOAOPOAHOTO
oOMeHa, CHHTEe3 OSNTKOB U ap.
Ponb kanmus B mogaepkaHuu
HOHHOrO OajaHCca B TKaHAIX, B
MIPOLECCAX CAMOPETYIIALHH.
PerynaropHas u
CTPYKTYpooOpa3oBaTenbHas
pONb KaNblys, Y4acTHE B
0Opa3zoBaHUH KICTOYHOH
CTEHKH, MOICP’KaHHH
CTPYKTYPBEI MEMOpaH H
perynsius UX MPOHUIIAEMOCTH.
3HAUYEHHE MarHus B
MeTaboIH3Me pacTCHIH.
Marnuii B cocTaBe XJI0po¢uiIa,
CXOOCTBO Xopoduina u
reMormo0uHa kak
CBHACTCIIBCTBO CAHHCTBA
OPTaHHYECKOTO MHpA.

Cepa u ero 0CHOBHBIE
COEJIMHEHUS, UX POJb B
CTPYKTYPHOM OpraHu3aLuu
KJIETKH, YYaCTHE B
OKUCJIUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIUIX
MHKPO3IEMEHTHI.
IIpeacrapnenus o poau
MHKPO3JIEMEHTOB B
MeTaboIH3Me pacTCHIH.
OCoOeHHOCTH MOCTYIUICHUS
MHUKPOIJIEMECHTOB B PACTCHUA.
CHHEPIHU3M U aHTATOHH3M

YCTAHOBKA [TPUYNH
MATOJIOTHYECKUX
COCTOSHMIA (TIpH
HAJTUYHH )».
Hcecnenoparensckad
pabota «OrieHKa BIUAHASL
PA3NUYHBIX 3JIEMEHTOB HA
COCTOSIHHE pacTeHHI
(COCTaBJICHHE PATNYHBIX
TIOAKOPMOK )».
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DJIEMEHTOB ITIUTAHUS PACTCHUM.
PacTtuTenbHas qUarHoCcTUKa U
METObI UICHTU(UKAIIUN
HeJ0CTaTKa/M30bITKA DJIEMEHTOB
MMUTAHUS.

Tema 4.
PeryasaTopbsl  pocra
pacTeHui. 3amura

pactenni (34)

[ToHsATHE O peryiaTopax pocra
pacteHuil. CTUMYISATOPBI pOCTa -
(UTOrOpMOHBI (ayKCHHBI,
ruOOEePEITUHBI, ITMTOKUHUHBI).
NHrubuTopsl pocTa pacTEHUM:

1. mpuponnbie (abciu3zoBas
KHUCIIOTa U HEKOTOpbIe (heHOJIbHbBIE
BelIeCcTBa (MKymMapoBasd,
KOpHYHAasi, CaTUINIOBAs
KUCJIOTHI).

2. cuHTeTn4eckue (MophakTUHBI,
peTap/laHThl, 1e(oIuaHThl,
NIECUKAHTBI, TepOUIIU/IbI).
OUTOMOHUTOPUHT U OLIEHKA
COCTOSIHMSI PACTCHUM.
CoBpeMeHHBIE CITIOCOObI
MOHUTOPUHTA.

3anuTa pacTeHU OT BpEAUTENEH:
OCHOBBI OMOMETO/1a.

[IpakTuueckas pabora
«DUTOMOHUTOPHUHT U
OLICHKA COCTOSTHUS
pacteHnii. COBpeMEHHBIE
CHIOCOOBI MOHUTOPUHTA.
VccnenoBarenbsckas padora
«BnusHue rerepoaykcuHa
Ha popacTaHue (pocT Ha
pa3HbIX CTAJUAX, B PA3HBIX
YCIIOBUSIX) pa3IMYHBIX
pPacCTEHUIN».

[IpakTuueckas pabora
«HCcekTapuu: npaBuiia u
YCIIOBUS pa3BEACHUSA
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi M
MOYBEHHAS
KYJbTYPbI, HX
NnpUMeHeHHe B
BbIPAIMBAHUU
pacTeHuil.
duzuosorusa
pactenuii (4 4)

BoaHas, necuanasi v moYBEHHas
KyJIbTYpbl, UX IPUMEHEHUE B
BBIPAIIIMBAHUMN PACTCHUM.
[IpoBeneHrEe BOJbBI B KOPHE U
cTeOJie pacTeHUH.

BoaHbIl pexXuM pacTeHUM:
CTPOEHHUE YCTHHUII: (PaKTOPHI,
BIIUSIIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAUCHHE MEXaHU3Ma
peryJsliy UCTIAPEHUS BJIaru
pacTEHUEM.

DOTOCUHTES - YHUKAJIbHBIN
MpolLecC pacTeHul. TeMHoBas u
cBeToBas (pa3el poToCcUHTESA.
3HaueHUe HOTOCHHTE3A IS
YKUBBIX OpraHu3MoB. DaKTOpbI
pocTa paCTeHUI: BO3AYX U
asparus. [logzeMHoe qpixanue
PACTEHHUIi: COCTaB MOYBEHHOIO

BO3/yXa, ra3oo00meH. " a3000mMeH

[IpakTuueckas pabora
«KopHeBoe naBiieHUEY.
[IpakTraeckas pabora
«IIpuroroBieHue npemnapara
YCTBHI] METOJIOM CJICTIKA.
VccnenoBaTenbckue padoThl
«BnusHue yciaoBuii
COAEp>KaHUs pPACTEHUN Ha
KOJIMYECTBO YCTHHID.
[IpakTrueckas pabora
«DyHKIHOHATbHAS
JTMAarHOCTHKA PAaCTCHUU MO
AKTUBHOCTHU
XIJIOPOTLIIACTOBY.
VccnenoBatenbckas padora
«Onpenenenne xiaopodumia
A u b, onieHka

23



npu 0E€CIIOYBEHHOM
BBIPAILMBAHUH.

(hOTOCUHTETUYECKOM
AKTUBHOCTHU PAaCTEHUH U
(aKkTOpOB, BIUAIONINX HA
HEe.
[IpakTuueckas pabora
«Aspanus, CO2 u O.
JIp1xanue pacTeHUun».
[IpakTuueckas padora
«/IpIXaHUE pacTEHUI:
OLIEHKa MTHTEHCUBHOCTH
NBIXaHUSl PACTCHUM U
[JI0/I0BY.
VccnenoBarenbckue padoThl
«Bnusuaue cnocoba
BbIpall[MBaHMs (COCTaBa
MUTATEIbBHONW CMECH, CXEMBbI
BHECEHHS) HA POCT U
Pa3BUTHSI PA3IMYHBIX
ACTCHUI.

Tema 6. KyabTypHbIe
pacTeHusl.
CoBpeMeHHbIE

ACHEKTHI CeJIeKINHU
CRY

Kak yemoBek cTaj UCIOIb30BaTh
pactenust? CBsi3b pa3BUTHS
[IMBUJIM3AIMU YEJIOBEKA U
0JIOMAallTHUBAHUS PACTCHUIA.
JlomecTukarus.
HacienctBeHHOCTD U
W3MEHUYHUBOCTD - OCHOBHBIE
CBOMCTBA JKMBBIX OPTaHU3MOB.
M3menunBocTh. Buabsl
N3MEHUYHUBOCTD.

['eH -maTepuaabHbI HOCUTEIb
HACJICICTBEHHOCTH U
M3MEeHUYUBOCTU. HykiienHOBBIE
KUCIOTHL. Jlokanu3anus
reHEeTUYECKOro Marepuasia B
KJIeTKE. JleleHne KIeToK.
Perummkanusa JIHK.
Tpanckpunuus. TpaHcaanus.
MyTamuu.

DddexT OYyTHIIOYHOTO TOPJIBIIIKA
1 TEHETUYECKOE pa3HooOpasue.
Uto Takoe reHOaHK? 3auemM

COXPaHATbh T€HETUYECKUE PECYPCHI

pactenuii? OCHOBHBIE CITIOCOOBI

Jluckyccus
«JloMecTukanus, Bce Ju
pacTeHHs U )KUBOTHBIE,
KOTOpBIE KUBYT PSIOM C
YEeJIOBEKOM UM
oJloMalIHUBaTCA? MOXXHO
7T CUUTATh TapakaHa
OJIOMAITHEHHBIM
YKUBOTHBIM 7.
[IpakTrdeckas padbora
«MoaudukanronHas
M3MEHUYMBOCTD (JIUCTHS,
WTOJIKUA C OJTHOTO JEPEBA)».
[TpakTuueckas padora «I e
- HHCTPYKITUS 10 cOOpKe
KJIeTKU (Ha Oucepe uiu
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTanus Ha OyTepOpoie
(J1r000#1 00BEKT U3
MpenpIAyIeit paboThl, T1Ie
N3MEHEHHE HHCTPYKIIUN
MPUBEJET K U3MEHEHUIO
BHEIITHETO BHJ1a OOBEKTA)».
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COXPAHEHUS TeHETUYECKUX
pecypcoB pactenuit (eX Situ u in
situ).
3nauenue padot H.W. BaBunosa.
3aKOH T'OMOJIOTUYECKHX PSAIOB.
[{eHTpBl IPOUCXOXKICHUS
KyJbTYpHBIX pacTeHui H.!.
Basuiiosa u I[1.M. XXykoBckoro.
OCHOBHBIE METObI CETIEKIINU.
[" ubpunuzanus. Dopmer ordopa.
OCHOBHBIE HaNpaBJICHUS
CEJIeKI[MU: YIIyqlllEeHUe
YpOKaHOCTH, YCTOWYUBOCTH K
OUOTHYECKUM U a0MOTUYECKUM
dakTopam.
EcTb 1 %u3Hb B ipoOupke?
brOoTeXHOIOTHS KYJIBTYPHBIX
pacTEeHUM.
Kaxk yenoBek MOXKET
MOIU(PUIIUPOBATH pACTCHUS?
['eHeTHUECKOE peIaKTUPOBAHHUE.
CoBpeMeHHBIE MTOIX0bI U
NTOCTHXKEHHUS T€HETUYECKOTO
€IaKTUPOBAHUS PACTCHUI.

[IpakTuyeckas padora 1o
rpynmnaM «OTKy/a Ha HaIInX|
CTOJIaxX
(PYKTBI/OBOIIN/3TTAKI.
[IpakTuueckas pabora
«BpipamuBaem ropox. Kax
[POBECTH CKPEILIUBAHUE Y
ropoxay.
VccnenoBatenbekas pabota
«BpIpalmuBaHue pacTCHUN B
npoOupKe» (MOKHO
BOCIIOJIb30BAThCS
pe3yJIbTaTaMM MPEbITYIIHNX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO MUTATEIbHBIX
pPacTBOPOB IS pPACTEHUM ).

Tema 7.
PacTturennHas

npoxykuus (4 4)

Han3emHbIe 1 TOA3E€MHbBIE OPTaHbI
pactenuii. [loGer u
BUIOM3MEHEHHBIN I100€ET
pacteHuii. CnocoObl pa3MHOKEHUS
pactenuit. [lonsTue 0 KauecTBe
NpoayKTOB UTaHus. [Ipodiembl
KOHKYPEHIIMM OT€YE€CTBEHHBIX
MPOJIYKTOB MUTAHUSA C
UMIIOPTHBIMU. JlorucTuka
JTOCTaBKH U CPEACTBA COXPAHEHUS
MPOJIYKTOB MUTAHUS.
MUKpO3€JIeHb: MOJIE3HOCTh U
TE€XHOJIOTHUSL.

XUMHUYECKUN aHAJIN3 MPOTYKIIUH.

[IpakTuueckas padora
«[IpenenbHO TOMyCTUMBIC
koHneHtpanuu (I11IJI1K) u
METO/IbI KOHTPOJISI
0€30MacHOCTH PaCTUTEIbHBIX
POIYKTOB TTUTAHKS.
lccnemoBarenbekas paboTa
«O1eHKa KayecTBa
BBIPAIIICHHON MUKPO3EICHN
[IpakTrueckas pabora
«MeTobl OIIEHKH KayecTBa
PACTUTENLHON MPOAYKIIUU:
XpaHEHUE U COXPAHHOCTD
MUTATEIbHBIX BEIIECTBY
HccnenoBaTenbekas
pabota «OnpeneneHue
ButamuHa C MeTo/1oM
00paTHOro TUTPOBAHUS B
IJ10/1aX HA Pa3HOM CpPOKeE
(crmocobe) XpaHeHUs».
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Monyab3. «YauBUTeAbHbIH MUP XuMum» 8 kiaaccol (34 yaca)

Tembl

OcHoBHOE coiep:KaHue

JlesiTeILHOCTD

INIKOJIBHHUKOB

Tema 1.
buoxumnueckue
TEXHOJIOTHH

(4 4)

[ToHsATHE O OMOXMMHYCCKHUX
TEXHOJIOTHUSAX. 3a4EM YETIOBEKY
OMOTEXHOJIOTHH, B YEM HX
MIPEUMYIIECTBO MEePe]] XUMHUICSCKUM
cuHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTUH: IPOMBIIIIICHHBIC
MUKpPOOPTaHU3MbI, KIETKH W TKaHU
pacTeHUi, J>KMBOTHBIX M 4YEJIOBEKa,
OHOKaTaIN3aTOPBI.

ChIpbe 111 OMOCHHTE3a M OILICHKA €T0
OMOJIOrMYECKOM 1IEHHOCTH.
OCHOBHBIC HCTOYHUKH YTIIEPO/Ia,
azora, pocdopa, MUKPOITIEMEHTOB.
lccinenoBaHre HOBBIX HCTOYHHKOB
CBIPbs (BKIJIFOYAsi BOIIPOCHI €TI0
peABaApUTEILHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCIie BKIIFOYAIOIIUX
OMOCTUMYIISITOPBI U IPYTHE
PIIEMEHTBI YIPaBICHUS U
ONTUMM3AIUN XUMHU3Ma TPOIIECCOB
OouocuHTe3a. MeToapl ONTUMHU3ALUN
MUTATEJbHBIX cpeJi( KaTalIu3aToOPhI).

[IpakTuueckas padora
«IIpumepsl
[MPUMEHEHHUS
OMOXUMHUYECKUX
TEXHOJOTUHN B TBOCH
PKU3HI.

Tema 2.
MuKkpoonoJiorus ¢

TOYKHU 3PEHUS] XUMUH
(10 49)

[lonoxeHne NpoKapuoTOB B CUCTEME
opranudeckoro mupa. CTpoeHue
OakTepHaTbHON KIETKH.
Knaccudukanus 6akrepuii.
Mopdomnorus 6akrepuii. [IpocTsie u
CJIOKHBIE METOIbI OKpAITMBAHUS
OakTepuii. usnonorus OaKTepuii:
MUTaHUE, IbIXaHHUEe, POCT U
pa3MHOXXeHUE. 3HAKOMCTBO C
TOMEHOM Apxeu
(3KCTPeMOPUIBHOCTh, 0COOCHHOCTH

CTPOCHHUSI KIIETKH).

[IpakTuKa.
JlabopatopHas pabota
«DuKCUpOBaHHbBIE
npenapatbl OaKTepUil.
Omnpenenenue Gopmbl
MPEAIOKEHHBIX KYIbTYP
MUKPOOPTaHU3MOB,
VICIIOJIb3YS IPOCTOMU

MCTO OKPACKH).
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DKCIIOHCHIUAJIbHAS MO):[GJ'IB pocra.
KuneTnka rudenu
MHUKPOOPTaHU3MOB.

[laTorennsie 6akTepun. YymHast
MajovyKka M YepHasi CMEPTh,
0OTYIH3M, CTOJIOHSK, TYOSpKYIIe3.
HcTopus 60pb0OBI C

OaKTepHaNbHBIMU HH(OCKITUSIMH.
BoiiHa 0ECKOHEYHOCTH:

QHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3Mbl 1EHCTBUN
AQHTUOMOTHUKOB. MEXKIIeTOUHAs
KOMMYyHUKalus 0akrepuid. YyBCTBO
KBOpyMa.

[Ipumenenue 6akrepuii
4yesoBeKoM. Kunernueckoe
onucaHre OMOCUHTE3a MPOTYKTOB
MUKpOOpranusMamu. bakrepuu,
KOTOPBIE MOT'YT pa3Jjiararhb
JIACTUK.

MHKpPOOPTraHU3MbI B
arpoOHMOTEXHOJIOTUH.

lcKkycCTBEHHBIE acCOUAIUN
pacTeHuil ¢ MUKpPOOpPraHU3MaMu

AKTUBHOCTH)).
ccienoBaTenbckasd
pabota «Brinenenue

EaCTeHI/II/I»

AN LV ELELs7 .

JlaGopaTopHas padota

yamku [letpu».
JlaGopaTopHas padota
«Bpiaenenue yncTou
KYJbTYpPbl OaKTEPHI.
MeTton pa3BeIcHUM.
MeTo1 MCTOIIAKOIIETO
[ITPUXA.
JlaGopaTopHas padota
«Mopddoirornueckas
XapaKTepUCTUKA
BbIICJICHHON YHUCTOU
KYJIbTYPHI:
XapaKTepUCTHUKA
KOJIOHHUH, (hopMa
OakTepuii, TUII
KJIETOYHOW CTCHKM.

JlaGoparopHast paboTa
«CpaBHEHHE pOCTa
MUKPOOPTaHU3MOB Ha
yalke 0e3 U ¢
noOaBieHNA
AHTUOHOTHUKOB.
lMccienoBaTelbcKas
pabota «Ilouck
MUKPOOPTaHU3MOB
00J1aTAFOIAX
AHTAarOHUCTHUUYCCKOMN
AKTUBHOCTBIOY.
HccnemoBaTenbckas
pabota «Brimenenue
MOJIOYHOKHCIIBIX
OakTepui,
HCCIICIOBAaHHE UX
CBOMCTB

OakTepuil MOJE3HBIX IS

«IloceB cMBIBa C pyK Ha
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Tema 3.
JyKapuoOTHYECKHUE
OpPraHu3Mbl B
OMOXUMUYECKOM
TEXHOJIOTUH
(m1ecHeBbIe IPUOBI,
P 0K AKH,
BOOpOCIn) (6 1)

[1necHeBbie TpUOBI MPOTYIICHTHI
OUOJIOrMYECKU aKTUBHBIX BEILIECTB
OO61m1as xapakTepUCTUKa APOAKKEH
caxapomuueToB. Mcropus
VICIIOJIb30BAHUS IPOXKIKEN B
TPaAUIIMOHHON OMOXUMHYECKON
TEXHOJIOTUHU. TeXHOIOT U1 BUHOIETUS
1 XJICOOICUCHHUS,
CIIeUAIM3UPOBAHHBIE PACHI
npoxokeit. MeTabon3m ApoxoKen.
Peaxiiyst cnupToBOr0O OpOXKEHUS.
[ToyueHre BTOPUYHBIX
METa0OJIUTOB B APOXkKKaX. Jporoku
KaK MPOJIYIIEHThl OMOTOILIUB.
[ToyueHue 11es1eBbIX OCIKOB B
TPOKIKAX.

OcoOEHHOCTH BEreTaTUBHOTO U
MOJIOBOT'O Pa3MHOXKEHUS Y JIPOXIKEH,
3HAYCHUE U3YUYEHUS MUTO3a U
[IUTOKWHE3A JIJI1 ONTUMU3AIIAN
MPOLIECCOB KYJIbTUBHUPOBAHUS
IPOKKEBBIX IITAMMOB, IOHUMaHUS
NPUYNH HATOT€HHOCTH JAPOAIKEN U
rpu0OB, IOUCKA MUIICHEH
GYHTHITUI0B U pa3paOOTKH HOBBIX
JIEKapCTBEHHBIX MPENApPaTOB.
Bomopociu - mepcreKTHBHBIN 00BEKT
111 TPOU3BOICTBA OeJKa U
yrieBoJ10B. buotexnomornueckue
METOAbl OYUCTKH TBEPABIX, KUIKUX
OTXOJI0B U Ta3000pa3HbIX OTXOJOB
npon3BOACTB. CTOUYHBIE BOJIBI.
Cxembl 09UCTKU. bruohuasTpsl,
A’POTEHKH, METAHTEHKU, OKCUTEHKH.
AKTHUBHBIN W U BXOJSIIINE B HETO
MUKpOOpranu3Msl. Vcnonab3oBaHue
BOJOPOCIEN B OUMCTKE CTOYHBIX BOJI.

JlaGopatopHas paboTa
«IToxcuer kieTok
POXOKEN B Kamepe
['opsieBay.
JlaGoparopHasi paboTa
«OOHapyxeHue
MPOYKTOB CITUPTOBOTO
OpOXKeHUS: ITHUIOBOTO
CIMPTA U YTICKUCIOTO
razay.

JlaGoparopHast paboTa
«Habnronenue
pPa3MHOKEHUS
TTPOMKEBBIX KIIETOK.
[IpakTuyeckas pabora
«ITonyuenue TBOopora u
keupa Ha OCHOBE
MOJIOUHOKHCITBIX
OakTepuii».
[IpakTuueckas pabora
«OCHOBHBIE BUIbI KBaca
X XapaKTEPUCTHKA
«Ipoxxu u
MOJIOYHOKHCIIBIE
OaxkTepuu, MpUMEHsIeMbIe
TUTS1 IPOM3BO/ICTBA
kBacay. [IpakTuueckas
paboTa «CpaBHUTEIBHBIN
aHaJIU3 Pa3BUTHUS
TTPOOKEH B adPOOHBIX H
aHAYPOOHBIX YCIOBUIXY.
[IpakTuyeckas pabora
«MeTobI OILIEHKHU
CBOMCTB
XJI€OOTEeKapPHBIX
TTPOMKIKEM.

Oco0OeHHoCcTH
MPUMEHEHUS
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MPECCOBAHHBIX, CYIICHBIX
1 MHCTaHTHBIX
IIPOAOKEN».
HccienoBaTenbekas
pabota «Bnusinue
(UBUKO-XUMUUYECKUX
(hakTOpOB HA KAYECTBO
OMOTEXHOIOTUYECKOM
npoaykiuu (kBac, keup,
CBIp, XJIeO U

Tp. )».
VccnenoBarenbCckas
pabota «Bnusinue
(U3HKO-XUMHUYECKUX
(dhakTOpOB Ha POCT
soopociu (Chlorella
vulgaris)».

Tema 5. I'ennasn
HHKEHEePHS H
OMOXMMHYECKHEe
TeXHoJa0rum (4 4)

[lonoxkeHne BUPYCOB B CUCTEME
opranuueckoro mupa. CTpykrypa u
XUMUYECKHUI COCTaB BUPYCOB.
Krnaccuduxkanus BUpYCOB.
Pernponykuust BupycoB. Bupychsi -
BO30yIUTETN MH(EKITMOHHBIX
0omne3Hei. OHKOBHPYCHI.
COVID-19/baktepuodaru:

CTPOEHMUE,

[IpocmoTp
TOKYMEHTaJIbHOTO
¢dbuapMa 0 BUpycax.
[IpakTuyeckas padora.
«Meton pa3BeIeHUI.
[IpakTuyeckas padora.
«TutpoBanue
O0akTepruodaroBy.
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Moayab4 «lIpakTHyeckue padorsl mo omonorum» 9 kiacc (34 yaca)

Tembl OcHoBHOE coep:KaHHe JeATeIbHOCTD
IIKOJBbHUKOB
Tema 1. OcHOBHBIE BEXU passuTtus|[ I[paktnueckas pabora
MoJiexyJisspHast MOJIEKYJIIPHOU ouonoruu.«Beinenenne JIHK u3

ouosorust (10 4)

HyxiienHOBBIE KUCITOTHL.

(OCHOBHBIE MTPUHITUIIBI CTPOEHHUS.
MatpuuHbie CUHTE3BI. Permnkanus -
OCHOBA KJIECTOYHOTO JICJICHUS.
[[pyHUMIIBI pETUTMKALIAH.

MyTtanuu. UTo BBI3BIBAET U3MEHECHUS
B ctpoenuu JJHK. ITpunuumns
penaparuu. TpaHCKPUIILUAL.
['enetnueckuii koj. Opranuzamus
reHoma BUpycoB [IpoTUBOBUpYCHBIE
CpElICTBA, MEXaHU3MBI UX JICUCTBUS.
Opranuzanus reHoma 6akTepui
AHTHOAKTEpHUATBHBIC TTPeTapaThl.
OpraHuzaiusi reHOMa 3YKapuoT.
['eHOMHOE peJaKTUPOBAHUE.

OaHaHay.
[IpakTuueckas padora
«Mogens JIHK-
OpUTaAMU.
[IpakTuyeckas pabora
pabota «PermnkaTuBHas
MaluHa (Uurpa-
TEMOHCTpPAIIUSA)».
[IpakTuueckas pabora
«I TP (Mmoaenn
aMIUTH(UKAIIAS Ha
Oymare)y.
[IpakTuueckas pabora
«Cua mpoMoTopay.
[IpakTuyeckas pabora
«Perienue 3a1a4 Ha
reHEeTHYECKHUI KOJI.
Tpancasuus.
[IpakTuueckas pabora
«Do AT OEIIKOBY.
ccnenoBaTenbckas
paboTta
«PacnipocTpanenue
QHTUOMOTUKOPE3UCTCHT
HBIX OaKTEpHil».
[IpakTHueckas
pabota«Pabora B
COBPEMEHHBIX
reHeTHYECKHX 0a3zax
nanHeiX. [IpoBeaenue In
silico ananusa
[MOCJIEIOBATEIbHOCTEN
TCHOB).
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Tema 2.
MoJiexkyJIspHble
0CHOBBI reHeTuxu (10

)

[Ipeamer renetuku. Kpatkas
WUCTOPUS PA3BUTHUA NPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT rena K npu3HaKy: Kak pacKpacuTh
koTa. Yto Takoe npusHak? I1yTs OT
reHa 70 npusHaka. Myranum.
Asienu. ['erepo3uroTs! u
rOMO3UTOTHl. [[OMUHAHTHBIE U
[pELECCUBHBIE AJLIETH.

[ eHbl cTpOAT OpranusM. BxirroueHue
U BBIKJIFOUEHHE OOJIBIIOTO Habopa
reHoB. Kak KJIeTK1 MOHUMAIOT, KaKue
TEHBI JIOJKHBI pa0OTaTh.
JIMCKpETHOE HACIJIEIOBAHHE
NPU3HAKOB. 3aKOHBI MeHIens1: OauH
I'€H - OJIUH npu3Hak. Cxema
CKpelIuBaHus. 3aKOH eIMHO00pa3us
rUOpUIOB TIEPBOIO MOKOJICHUS.
3aKOH paclIeruieHus IPU3HaKa BO
BTOPOM MOKOJICHUU. 3aKOHBI
MeH1el1s1: HECKOJIBKO T'€HOB -
HECKOJIBKO Mpu3HaKoB. JluruOpumgHoe
ckpemuBanue. HezaBucumoe
[PACX0KJIEHUE XPOMOCOM.
CleIuIeHHOE HACJIEJOBAaHUE.
B3anmMoeiicTBue reHoB. AJJIEJIbHOE
U HeasuienbHoe. OnpenesieHre noJa.
[TonoBbie XpoMocOoMBI. CaMIIbl U
camku. Briusane gpakropos
OKpy’Karouen cpeapl. XpoMOCOMHOE
omnpeneneHue mnoiua. [lonoseie
xpoMocoMel. [IpoGiiema
TOITOJTHUTEIBHON X -XPOMOCOMBI Y

PKCHIIIMH. TpeXHBeTHBIe KOIIKH.

Poneas urpa «Annenn».
lcciienoBaTenbCKui
pOoeKT MyTareHHbIe
(aKTOpBHI.

Ponesas urpa «Cyar0a
KJIETKW». [ eHbI-
MEPEKII0YATENH.
[IpakTHUecKoe 3aaHne
«AJITOPUTMBI 1151
KIIETOK).

[IpakTHUecKoe 3aaHNE
«Enunoob6pasue neporo
MMOKOJICHUS».
[IpakTHUecKoe 3aaHue
«Paciieruienue Bo
BTOPOM MOKOJICHUN.
HccnenoBaTenbCKui
MPOEKT «3aKoHbI I
MeHeas B
HDKCIIEPUMEHTE.
[IpakTHUecKoe 3aaHue
«Pemerka [lennera».
[IpakTHUecKoe 3aaHne
«Hacnenosanue,
CLCIUIEHHOE C IOJIOM.
[[pakTHyeCcKOE 3aHATHE
«B3anMoieficTBHSA T'€HOB
(MoaeIMpPOBaHUE CUHTE3a
Y TPAHCIOpPTA IUI'MEHTA B
KIIETKY)».
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Tema 3.
MoJiekyJIipHble

OCHOBBI CeJIeKIHU
(14 4)

[" eHbl B MOMYSALUSIX: BETUKOE
paBHoBecue. [lonymsiuusa. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U
ajensd. YpaBHeHue Xapau-
BaitnOepra. [Tonynauuu
MEHSIFOTCS: YACIIEHHOCTb,
MUTpaIys U BIOOp CyIpyra.
DaKTOPhI, KOTOPHIE BHIBOJST
MOMYJIALNIO U3 PAaBHOBECHS Xapau-
BaiinOepra. UucieHHOCTh
nonynanuu. Ponesas urpa
«IddexT ocHoBarens». dpeitd
reHoB. Myranuu. Hecinyuaiinoe
ckpemuBanue. M3onsius.
[Tomynsiiuyu MEHSIIOTCS:
€CTeCTBEHHBIN 0TOOp. Mexanusm
NeNCTBUS €CTECTBEHHOTO 0TOOpA.
JIBroKyIIUi 0TOOP.
MoaudukanoHHast
U3MEHYUBOCTh. CTaTUCTUUYECKHUE
0COOCHHOCTH MOAU(DHKAITMOHHOM
n3MeHunBocTH. HacnenoBanue
KOJIMYECTBEHHBIX TPU3HAKOB.
KosnuecTBeHHBIE NPU3HAKHY.
CpenoBast ”3BMEHYHBOCTh
npu3zHaka. Koadduiment
HacJeoyeMOoCTH npu3Haka. OTBeT
Ha oTOop. [lonck reHoB

KOJINUECTBEHHBIX MPU3HAKOB.
OJIHOHYKJICOTUIHbIC BAPUAHTHI
reHoB. JIHK-uum. IlomHOreHOMHBIN
aHaJIN3 acCOIMAINH.

«OMbI» Hag reHoMoM. [locTreHoMHas
bpa. OOpaTHas TeHETHKA.
«OMHUKCHBIE» UCCIIETOBAHUS.
[IpoTeom, meTaboIOM.
JloMecTuKaus U HEHTPBI
FEHETUYECKOr0 pa3HO00pa3usi.
[Toncku pacTeHUN C «XOPOIIUMHM
MpU3HAKaMHU JJI 4yesioBeka. LIeHTphI
FEHETUYECKOr0 pa3HO00pa3usi.
Hukouain IBanoBr4 BaBuios.
Cenexnusi. KomOunanvonHnas u

rubpuaHas cenekius. ['eteposuc.

[IpakTyeckoe 3aaHue
«HacToTs! ajeneu,
F€HOTUIIOB U
(hEeHOTHUIIOBY.
lcciienoBaTenbCKui
MPOEKT «AHanu3
reHETUYECKOU
CTPYKTYPbI IOMYJISIIUU
(Ha OCHOBE 3aKOHa
Xapau-Baitnsepra)y.
Poneas urpa «9¢ddext
OyTBUTOYHOTO

TOPJIBIIIIKAY.
PosieBast urpa
«EcTecTBEeHHBIN
oTOOp».
ccnenoBaTenbCKue

PabOTHI
«MoaudukanronHas

N3MEHYUBOCTD
pPAacCTEHHUM B Mpeaesax
BaIlIero MecTa
PKUTEITBCTBAY.
[IpakTHueckoe 3a1aHue
«ATPOHOMBI».
[IpakTHueckoe 3a1aHue
«["omonoruyeckue
PSbI HACJIEACTBEHHON
N3MEHYUBOCTI.

CoxpaHUTh U U3YUYUTH
I'CHBI, YTOOBI MEHSTh
oynymee. Kak
MIPaBUIIbLHO XPAHUTh
rensl. Komexkuun
TCHETHYCCKHUX
PECYpPCOB PACTEHUI.
[TpakTukym u/unu
HCCJIEI0BATEIbCKUI
MpOEKT: MeTo bl
KYJIbTUBHPOBAHHUS IN
VItro st cCoxpaHeHus
TCHETHYCCKHUX
PECYPCOB PACTEHUI.
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KAJIEHJAPHO- TEMATUYECKOE ITINIAHUPOBAHUE

Monyas 2 «3anumartesibHas JabopaTopus o ouoaorum» 6 kiacc-34 yaca

Ne Koun4yecTBo yacos ‘ DJIeKTPOHHBbIE
l'l; Tema 3aHaATHA uHppoBLIe
I Bceero ®opma IpakTiyeckue o0pa3oBaTtejibHbIE
KOHTPOJIA padoThbI pecypebi
Urto Takoe
PacTEHHUEBOJICTBO:
OCHOBHbIE (PAKTOPBI
BBIpPAIIUBAHUS PACTCHUM.
Hcropus pazsutus
arpOXMMHUYECKUX 3HAHHUI POIII
1 aboter M.B. 1 1
(P https://resh.edu.ru/
Jlomonocosa, 0. JInbuxa,
Bbyccenro, B.B. [lokyuaesa,
K.A. Tumupsizena, I1.A.
Kocteiuena, /[.H.
[IpakTnueckas pabora
«bouka JInbmuxa
[IpaBuiia mocTaHOBKH POII
arpodKCIIEPUMEHTOB.
2 p P 1 https://resh.edu.ru/
[TocranoBka
AKCIIEPUMEHTOB C
pacteHussMH. Beibop Temsl,
COCTaBJICHUE TUITOTE3HI, POII
3 ||lmenu m 3amaq 1
https://resh.edu.ru/
AKCIIEPUMEHTA T10 e L
BBIpPAIMBAHUIO PACTEHUI B
KOHTPOJIMPYEMOM cpeie.
KonTtponu, moBTOpHOCTH,
4 MpOBEJICHUE 1 POIII
SKCIIEPUMEHTA. https://resh.edu.ru/
5 [LimanupoBanue 1 PolI
SKCIIEPUMEHTA. https://resh.edu.ru/
6 [IpoBenenue 1 1 POIII
IKCIIEPUMEHTA. https://resh.edu.ru/
OueHka pe3yabTaToB
JKCIIEPUMEHTA.
HccnenoBarenbckas
! 1 POII
7 |lpabota «DakTopsl, 1

BIIMSIOIIME HA
npopacTaHue ceMsiH (pocT
TIPOPOCTKOB).

3alIuTa MPOECKTa

https://resh.edu.ru/

33


https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/

Bopna. PactBop. BeITsikka.
AHUOHBI, KATHOHEI,
3JEKTPOIPOBOIHOCTH U pH

POIII

8
pactBopa. PoJib https://resh.edu.ru/
XUMHUYECKUX 3JIEMEHTOB B
IMATAaHUH PACTECHUN.

[Tosrydenune nuTaTenbHbIX
BEILIECTB PACTCHUSIMH.

9 YnoOpenus: POIII
OpraHuYecKue, https://resh.edu.ru/
MUHEPAIBHBIC,

MHUKpPOOHOJIOTHYECKHE
Tunel TUTaHWUS PACTCHUA.

10 Bo3znymnoe n POIII
MUHEpaJIbHOE (KOPHEBOE) https://resh.edu.ru/
IMATaHUE PACTECHUM.

TpancnopT muTaTeIbHBIX

11 |BemecTs pacTeHui: POUI
BOCXOISAIIHN U https://resh.edu.ru/
HHUCXOJSAIINAN TOK.

Baxwueiimme kanuiiHbIe,
oc(OopHbIE U a30THbIE
bocdop H POII

12 |lynoOpenusi, ux cBOICTBa. httos://resh.edu.ru/
[IpocThlie U croXHBIE NILRs./ITesn. edu.
ya0OpeHUsI.

Poct u pa3Butue pacrenuii:
JTanbl OHTOT€HE3a,

13 (hakTOpBI, BIMSIONINE HA PO
POCT PaCTCHHUIA: CBET, https://resh.edu.ru/
I'yCTOTa MOCA0K, MUTAHUE,
cybcrpar
[IpakTueckas pabora
«CXeMbl MUTATEIbHBIX

14 |pactBOpoOB. Pacuer 103 POl

. https://resh.edu.ru/
ynoOpeHuit s NIps.firesn
MUTATENIbHBIX PACTBOPOBY.

[IpakTuueckas pabota
«[IpaBuna cMemuBanus
yI1oOpeHuin»
[IpakTnueckas pabota
p pabo PolI
15 ||«IIutanue pacreHnii:

TCXHOJIOTHUA
MIPUTOTOBJICHUA
MUTATCIIbHBIX PACTBOPOB

JUISL Pa3HBIX KYJIBTYP».

https://resh.edu.ru/
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16

[TpakTuyeckas pabora
«MOHHUTOPUHT
MUHEPAIBHOTO NMUTAHUS

pacTeHUun».
[IpakTuyeckas pabora
«PacturenbHas
JTMATHOCTUKA.

POII
https://resh.edu.ru/

17

HccnenoBarensckas
pabota «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTeHUI Ha
IIKOJIBHOM TEPPUTOPHUH,
yCTaHOBKA MPUYHH
MaTOJIOTUYECKOTO
COCTOSIHUS pAaCTEHUI»;
«O1eHKa BIUSHUA
MUHEpaJIbHBIX yI00peHH
Ha COCTOSIHUE PACTCHUID

1
3aIMTa
NPOEKTOB

POIII
https://resh.edu.ru/

18

[TonsiTue o perynstTopax
pocTa pacTeHHI.
CrumynsaTopsl pocra -
(GbuTOrOopMOHBI (ayKCHHBI,
ruOOepeIIUHbI,
[IUTOKUHHHBI ).
OUTOMOHUTOPUHT U
OLICHKA COCTOSIHUS
pacTeHUH.

POIII
https://resh.edu.ru/

19

HNHrnbéurtops! pocta
pacTeHUM:

1. MIPUPOTHBIE
(abcum3oBas KUCIIOTa U
HEKOTOpbIe (PeHOTbHbBIE
BeleCTBa (MKyMapoBasi,
KOpHYHAas1, CAJIMIIUIOBas
KHCJIOTHI).

2. CUHTETHUYCCKHE
(MopdakTuHBI,
peTapaaHThl, AeQOJIMAHTHI,
JICCUKAHTBI, TEePOUITUIBI).
HccnenoBarenbckas
pabota «BnusHue
reTepoaykcuHa Ha
mpopacTanue (pocT Ha
Pa3HbIX CTAIUAX, B Pa3HBIX
YCIOBUSX) PA3IMYHBIX
pacTEHHI».

0,5

POII
https://resh.edu.ru/
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20

CoBpeMeHHbIE CITOCOObI
MOHHUTOPHHTA.

3amuTa pacTeHU OT
BpPEIUTEIIECH: OCHOBBI
ouomerona. [IpakTuueckas
pabota «DUTOMOHUTOPUHT
Y OLIEHKA COCTOSHUS
pactenuii. CoBpeMeHHbIE
CTII0COOBI MOHUTOPHHTAY.

POII
https://resh.edu.ru/

21

[IpakTuyeckas pabora
«MHCcekTapuu: npaBuia u
YCIIOBHSI pa3BEICHUS
IOJIE3HBIX HACEKOMBIX)

POIII
https://resh.edu.ru/

22

Bopgnas, mecuanas u
ITOYBEHHAas KYJIbTYphI, UX
IIPUMEHEHHE B
BBIPAIIMBAHUN PACTCHUM.

POIII
https://resh.edu.ru/

23

[IpoBenenue BoABI B KOpHE
U cTebiie pacTeHUH.
BoHb1l pesxuM pacTeHni:
CTPOEHHE YCTBUIL:
(bakTopbl, BIUSIOLINE HA UX
PACKpBITUE U 3aKPBITHUE.
3HaueHne MEXaHu3Ma
PETYIALUNA HCIIAPCHUS

BJIar'M PACTEHUEM.
Uccnenosarennckue
paboTel «BnusHue
YCIIOBUM COJIEpKAHUS
pacTeHUii Ha KOJIMYECTBO
YCTBUID.

POII
https://resh.edu.ru/

24

DOTOCUHTE3 - YHUKAIbHBIN
MPOLIECC PaCTECHUM.
TemHoBast u cBeToBast (hasbl
¢dboTocuHTe3a. 3HaUCHHE
(dboTOCHHTE3a AJIS KUBBIX
OpraHu3MOB

POII
https://resh.edu.ru/

25

dakTophl pocTa pacTEHHUIA:
BO3/IyX M a’pamusi.
IToa3eMHOE IbIXaHUE
pacTeHuii: cocTaB
MOYBEHHOTO BO3/1yXa,
razooomeH. I"azooOMen
npu OeCIOYBEHHOM
BBIpAI[UBAHUH.

POII
https://resh.edu.ru/
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26

[TpakTuyeckas pabora
«DyHKIMOHAIBHAS
JIMarHOCTHUKA PACTEHUI MO
AKTUBHOCTH
XJIOPOILIACTOB.
[IpakTuyeckas pabora
«Ansparus, CO2 u O2.
JIpIxaHue pacTeHUN».
[IpakTuyeckas pabora
«/IpIxaHue pacTeHni:
OIICHKA UHTEHCUBHOCTH
JIbIXaHUSI PACTEHUIN 1
10 IOBY.

POIII
https://resh.edu.ru/

27

UccnenoBarenbckue
paboTsl «BnusHuE criocoba
BBIpalllMBaHus (cocTaBa
MUTATEIbHON CMECH,
CXEeMbI BHECEHHST) HA POCT
Y Pa3BUTHS PA3THMUHBIX
pacTeHUun».

1
3allMTA MPOEKTA

POIII
https://resh.edu.ru/

28

Kax genoBek crain
WCIIOJIb30BATh PACTEHUSA?
CBs3b pa3BUTHS
LMBWIM3ALMN YEJIOBEKA U
0JIOMAIITHUBAHUS
pactenuil. Jlomectukanus

POIII
https://resh.edu.ru/

29

HacnenctBeHHOCTE U
HM3MEHYHUBOCTE - OCHOBHBIE
CBOMCTBA KHBBIX
OpraHU3MOB.
NsmenunBocts. Buabl
H3MEHYHNBOCTH.

POII
https://resh.edu.ru/

30

Jlokanu3zanus
FeHEeTUYECKOro MaTepuasa
B KIIeTKe. JleleHne KIeToK.
Pemnmukanus JIHK.
Tpanckpunuusi.
Tpancnasauusa. Myranuu.

0,5

POIII
https://resh.edu.ru/

31

Dddext OyThLIIOYHOTO
TOPJIBIILIKA U TEHETUYECKOE
pasHooOpa3ue. Uto Takoe
reH0aHk? 3a4eM COXpaHsTh
TEHETUUYECKUE PECYPCHI
pacTeHnii? OCHOBHBIE
CIIOCOOBI

POII
https://resh.edu.ru/
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32

Hanzemubie 1 MOoA3EMHBIC
opransl pacrenuid. [lober u
BUJIOM3MCHEHHBIN 1T00er
pactennii. CriocoOsbI
Pa3MHOKEHHSI PACTEHUN.

POII
https://resh.edu.ru/

33

[TonaTHe 0 xauecTBe
MPOIYKTOB MUTAHUS.
[Tpo6nemMbl KOHKYPEHITHH
OTEYECTBEHHBIX MTPOTYKTOB
MUTAHUS C UIMIIOPTHBIMH.
Jlorucruka 10CTaBKU U
CPEICTBa COXpaHEHUs
MPOIAYKTOB MUTAHMUS.
[IpakTnueckas pabota
«IIpenensHO HOMyCTHMBIE
koHuentpauuu (ITJK) n
METOTbl KOHTPOJIS
0€30MacHOCTH
pPacTUTENLHBIX MPOYKTOB
MUTAHUSY.

POIII
https://resh.edu.ru/

34

Mukpo3esieHb: OJIE3HOCTh

U TEXHOJIOTHSL.
XHWMHUYECKUH aHAIN3
MPOIYKIIUU
HccnenoBatenbckas
paboTa «OLeHka KauyecTBa
BBIPAILIEHHOU
MUKPO3EICHI»
[IpakTueckas pabora
«MeTo/1bI OIICHKH KauecTBa
PaCTUTEIHHOU MPOTYKIINH:
XpaHEHHUE U COXPAaHHOCTh
MUTATEJIbHBIX BEIIECTBY

1
3amuTa
NMPOEKTOB

POII
https://resh.edu.ru/

. Bcero

34
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YHEHUKA

1.

buonorus, 6 xnace/ [Tonomapesa 1.H., Hukomnaes N.B., Kopaunosa O.A.; mon penakmueit
[Tonomapesoit .H., Akiinonepnoe obiectso «M3maarensctBo «IIpocsemienue

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1. bwuonorwus: 6 xnacc: yueonuk/U.H.ITonomapesa, O.A.Kopuunosa, B.C.Kyumenko; ot
pen, N.H. TlonomapeBoii-2-¢ u3a., nopad.- M.: Benrana-I'pad,2015.-192
2. buomnorus B Tabnmunax u cxemax. Mznanue 2-eCI16,000»Bukropust mitocy»,2008.

3. T'examok M. C. buonorus 6 xnacc. Tectsl.- Caparos: Jluneit, 2012.
4. Honuesa A. IO Topramnos A. B. buonorus B cxemax u tabnunax. -M.;9kemo0,2015..

5. Hnnapuonos 2.®.IToypounslie pa3paboTku 1o ouonoruu. Pactenus, 6akrepuu, rpuosl,
muiaiianku.- M.: BAKO, 2003.

6. Kypranackuii C. M. BHeypounas padora o 6uosoruu 6-11 xmaccsl. M.: BAKO,2015.

7. buonorus. [Tomusiii kype. B 3-x Tomax. Tom 2. boranuka / I'.JI. bunny, B.A.
Kpspkanosckuit. — M.; OO0 «M3patensckuit tom «OHUKC 21Bek», 2004

8. Tlpupomusie pecypchl u sKosorust Y amyptun: Hayd.-nipakt. I meton. Marepuanst / Cocr.
U o6m1. Pen. A.K.Ocunos. Mxesck: U3xa.- Bo YoM, YH-1a,2015.

9. Crnosaps 6nonornueckux TepmuHoB / on peaakmueit C.B. Cokonosa; Mimoctparuu H.
Baxpymesoii. — MbxeBck: Y amyptus,1994.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. buonorus. 6 knacc, PI'AOY JI1O «Axanemus Munmnpocsemienus: Poccun» (Ipukaz Ne1897, Ne
287)

2. AynuoydeOHUK. bronorus. DIeKTpoHHBIN 00pa30BaTEIIbHBINA PeCypc «Ayan0y4eOHUK.
OcHoBHoe o01iee obpaszoBanue. buonorus 5-6 kinacce» AO MznatenscTBo «IIpocBemenue»
(ITpukaz Ne1897, Ne 287)

3. Tpenaxep «O6mako 3Hanuii». buonorus 6 knacc. OO0 «DuzukoH J1adb»

4. ®enepanbHblii mopran «Poccuiickoe oopazoBanue» Www.edu.ru

5. EamHoe okHO jocTyna K oOpa3oBareibHbIM pecypcam: http://window.edu.ru/window/library

6. Enunas xoyuteknus mudpoBbIX 00pa3oBaTeNbHbBIX pecypcoB: http://school-
collection.edu.ru/collecti on/

7. denepanbHBII HHCTUTYT NeJarornieckux u3mepenuii: http://wwwe.fipi.ru/

8. Dunuknonemnus «KPYI'OCBET» www.krugosvet.ru

9. DnekrtpoHHas oubmmoTeka Www.gumfak.ru

10. Poccwuiickuit O6mieoOpaszoBarenbhbiii [Topran www.school.edu.ru

11. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. TTon0opka nHTEepHET-MaTEPHAIIOB /ISt
yuuTenei OMOJIOTHHU TI0 Pa3HBIM OMOJOTHYECKUM TUCIUILTNHAM.

12. TInardopma Buzaeo ypok http:// videourok/ru

13. bubanoreka I{OK https://m.edsoo.ru/

14. POUI https://resh.edu.ru/
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