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HOACHUTEJIBHAS 3AIIUCKA

AKTyallbHOCTh U HA3HAUYECHHE MPOrPaMMBbI

[Iporpamma pa3paborana B COOTBETCTBUM ¢ TpeOoBaHusiMu DenepaibHOTO
rOCYJapCTBEHHOr0  00pa3oBaTeJIbHOTO  CTaHJapTa  OCHOBHOTO  OOIIEro
o0pa3oBaHus, OPUECHTUPOBAHA HAa OOECIEYEHUE WHIUBUAYAIBbHBIX MOTPEOHOCTEM
oOydJarolmuxcs ¢ HampaBieHa Ha JOCTI)KCHUE IUIAHUPYEMBIX pe3yJbTaToB
OCBOCHHUSI MPOTPaMMbl OCHOBHOIO OOIIEro 0O0pa3oBaHUS C Y4E€TOM BbIOOpa
y4aCTHUKAMU 00pa30BaTENIbHBIX OTHOIIEHUM KYPCOB BHEYPOUHOW JIESTEIHLHOCTH.
DT0 MO3BOISET 00ECNEeUnuTh eMHCTBO 00s13aTenbHbIX TpeboBanuii ®I'OC Bo BceM
MPOCTPAHCTBE MIKOJBLHOTO OOpa3oBaHUs: HE TOJBKO HAa YpPOKE, HO U 3a €ro
npeaenaMmu.

AKTyallbHOCTh peaJiu3allid JIaHHOW MpOrpaMMbl OOYCJIOBJIEHA caMoOi
OCOOCHHOCTBIO MPOEKTHO-UCCIIEAOBATEILCKOW ACATEILHOCTH. JTa NESITEIHHOCTh
JICKUT B OCHOBE TO3HABATEJILHOTO MHTEpeca peOCHKA, SBISICTCS 3aJI0TOM YMEHUS
IJIAaHUPOBATh JIIOOBIE JCHCTBUS M Ba)XKHBIM YCJIOBHEM YCIICIIHOW peaau3ainu
une. JlroOble M3MEHEHHUSI COBPEMEHHOI'O OOIIECTBAa CBS3aHBI C MPOEKTAMH U
UCCIEOBAaHUSAMH — B HayKe, TBOpYECTBE, OW3Hece, OOIIECTBEHHOW JKU3HHU.
[ToaToMy BaXKHBIM DJIEMEHTOM Pa3BUTHSA JUYHOCTH OOYYAIOIIETOCs SIBISCTCS
dbopMupoBaHUE OCHOBHBIX HABBIKOB MTPOCKTHO-UCCIICA0BATEILCKON JICITEIIBHOCTH.

[Tporpammoii IPEAYCMOTPEHO dbopmupoBaHue COBPEMEHHOI0
TEOPETUYECKOTO YPOBHSI 3HAHM, a TaKKe U MPAKTUYECKOTO OMbITa pPaboOThI C
1abopaTOpHBIM  000PY/IOBaHUEM, OBJIAJICHUE TPUEMaMH UCCIEeI0BaTEIbCKON
HesTeNbHOCTH.  MeToabpl  OpraHu3aliu  00pa3oBaTeNbHOM W Hay4HO-
UCCJIEIOBATEIbCKON  JEATENBHOCTH  MPEAYyCMaTpuBalOT  (OPMUPOBAHUE Y
oOy4arommxcs HECTaHJIapTHOTO TBOPYECKOTO MBIIICHUS, cBOOOIBI
CaMOBBIPaXEHUSI U UHIUBUAYAIIBHOCTH CYKICHUI.

JIJist TOJTHOTO y4yeTa MOTPeOHOCTEeH ydaluxcsi B MporpaMMe HCTOIb3YyeTCs
nuddepeHIMpOBaHHBIA TOIXO0J, YTO CTUMYJIUPYET YYallerocs K YBEIUYEHUIO
NOTPEOHOCTH B  HMHAWUBUIYAIbHOM, WHTEIUICKTyAIPHOM ¥  II03HABATCIBHOM
NEATEIbHOCTH W Pa3BUTHUIO HAY4YHO-HCCIIEAOBATENbCKHX HAaBBIKOB. I[Iporpamma
CTaHET BOCTPEOOBAHHOW B IMEPBYID OUYEpENb IIKOJIbHUKAMH, KOTOPBIE HMEIOT
CTOMKUU HMHTEPEC M COOTBETCTBYIOIIYK) MOTHBALMIO K H3YYEHUIO IPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O IIMKJIa, ECTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM.

B MIOAPOCTKOBOM BO3pacre ydanuecs IPOSIBIIAIOT CBOIO
3aMHTEPECOBAHHOCTh B TOW WJIM MHOW 00JIACTHM 3HAHWM, HAYYHOM HAIpPaBICHUU
Wi TpodecCHOHATBHOM  NEATeNbHOCTH. TakuM  00pa3oM  MPOUCXOIUT
dbopMupoBaHUE MO3HABATECIBPHOW M MMPOGECCUOHAIIBHOM COCTABJISIONICH JTMIHOCTH,
MOMOTaeT y4alleMycsi B OINpeAeJeHUd Oyaylero >»XKU3HEHHOro NyTH U B
npodeccruoHaTbHOM BBIOOPE MOCIE OKOHYAHUS ITKOJBI.

[Tomo6HOTO posa 3aMHTEPECOBAHHOCTH CTUMYJIHPYET MOCTOSTHHOE JKEeJIaHUe
IIKOJbHUKA K MTO3HAHUIO HOBOTO, PACIIUPEHUIO U YTIyOJIEHUIO COOTBETCTBYIOLIUX



3HaHUM, W TOJYYECHUIO HOBBIX B TOM YHUCJIE MPAKTUUYECKUX HABBIKOB, a TaKXKe
MOTHUBHPYET y4alllerocs Ha mpodOpUeHTAIIHIO.

[Iporpamma HaliesieHa Ha TOMOIIIL PEOCHKY B OCBOCHUU OCHOB OpTaHU3AINU
U OCYIIECTBIEHUS COOCTBEHHOW MPOEKTHO-UCCIEAOBATEILCKOU AESATEILHOCTH, a
TaK)Ke B MPUOOPETEHUN HEOOXOUMOr0 ONbITa JJIsi pabOThI HAJl UHAUBUIYaTIbHBIM
HCCNIeIOBAHUEM WM TMpoekToM. [Iporpamma MOMOXET IIKOJbHUKY B 0Oosee
IyOOKOM M3Y4Y€HHUU MHTEPECYIONIeH ero o0JacTh €CTeCTBEHHBIX HayK, a TAaKKe B
MPUOOPETEHUH BaKHBIX COIIMATIBHBIX HABBIKOB, HEOOXOIUMBIX JIJISl IPOTYKTUBHOMN
corann3ainu 1 GOpMUPOBAHUS IPAKIAHCKON MTOZUIINU:

— HaBBIKA CaMOCTOSITEIIBHOTO PEIICHUS aKTyaJbHBIX HCCIIEIOBATEIBCKUX
WM TIPAKTUUECKUX 3aJ1a4, BKJIIOUYAIOIIETO B ce0s yMEHHE BUETh U aHAIU3UPOBAThH
npoOJeMbl, HYXJAIOUMecs] B PEIICHUWU, YMEHHE JeTajbHO MpopadaThiBaTh U
peanu3oBbIBaTh CIOCOOBI PabOThl C HUMU, YMEHHE IJIAHUPOBATH COOCTBEHHYIO
paboTy U CaMOCTOSITEJIbHO KOHTPOJUPOBATH CBOE MPOJBIKEHUE K KEIAeMOMY
pe3ynbTary;

— HaBbIKa TeHEepUpOBaHUA U OQopMIIeHUS COOCTBEHHBIX HJICH, OOJICUCHHS
UX B YJIOOHYIO JIJIsl paciipocTpaneHus Gopmy;

— HaBbIKa YBXKUTEIBHOTO OTHOIICHUS K YYXXUM B3TJSaM W HACSAM,
odopMIICHHBIM B paboTax Jpyrux JIOJed, APYruX aBTOPOB — BIIAJIC/IBIICB
MHTEJUICKTYaIbHON COOCTBEHHOCTH;

— HaBblKa NYOJUYHOTO BBICTYIUICHHS Tiepen OOJbIION ayauTOpUEH,
apryMeHTHUPOBAaHMUSI U OTCTAWBAHHS CBOEW TOUKH 3PEHHS, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSXKIEHUS APYTUX B CBOEH MpaBOTE, MPOJBHKECHUS
CBOMX MJICH;

— HaBblka PpabOThl CO  CHEHUATU3UPOBAHHBIMH  KOMITBIOTEPHBIMU
nporpaMMmamu, JabopaToOpHbIM O0OPYJAOBaHUEM, TEXHUYECKUMHU YCTPOMCTBAMH,
OuOMoTeyHbIMH (OHAAMHU M HHBIMH PECypCaMH, C KOTOPBIMH MOJXKET OBIThH
CBsI3aHa MPOEKTHO-UCCIIEIOBATEIbCKAS IEATEIbHOCTD IKOJIbHUKA.

Kpome Toro, paboTa mkoapHUKA HAJl TPOEKTOM WM HUCCIEAOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO0 aJIEKBATHOW CAMOOIICHKH.

BapuanTsl peanuzanuu nporpaMMbl U (pOPMBI TIPOBEICHUS 3aHATHIA.

JlanHas mporpamMma paccurMTaHa Ha paboOTy CO MIKOJbHUKAMHU 5-9 KI1accoB.
Ilenarory Ba)kHee AaKIIEHTUPOBaTh CBOE€ BHHMAaHHUE HE CTOJIbBKO HAa KadyecTBE
pe3yibpTaTta MpoeKTa WM HUCCIEAOBaHUA, CKOJIBKO HA TOM, YTOOBI Yy4YalllHiics
MoJiyyaa 3HaHUSI B TOM YHCJIE M 4Yepe3 BBINOIHEHUE MPAKTUYECKOrO 3aJIaHMS,
Jienan BbIBOJBI M YMO3AKJIIOUECHHS HA OCHOBAHUHM CBOETO MCCJIEAOBAHUS, YUHIICS
CpaBHUBATh €r0 PE3yJbTAThl C TEOPETUUYECKUM MaTEPUAJIOM U HCCIEIOBAHUSIMU
JIPYTUX IIKOJBbHUKOB. Takum o00pa3oM, IIKOJIbHUK OCBOUT OCHOBBI IMPOEKTHO-
MCCJIEIOBATEIbCKONW  NIEATETLHOCTH W MPUOOPETET HABBIK  KPUTHYECKOTO
OTHOILLIEHUS K MaTepuay.

[Iporpamma pazOuta Ha MOJIYJIM, KOTOPbIE MOTYT ObITh UCIIOJIB30BaHBI JTUOO
4acTU4YHO, JIMOO TmONHOCThIO. Tak wmoaynb «Kak JKUBOTHBIE W PaCTECHHS
MPUCIIOCA0INBAIOTCS» (IBOJIIOLIMOHHASI YKOJIOTHSI) MPEANoIaracTcs: s U3yuyeHUs



B 5 wimu 6 kjacce B TedeHWe ogHOro roga (34 ugaca B rox). Monymu «OCHOBBI
pacTeHUeBOACTBa» M «BHOTEXHOJOrUs» paccuuTaHbl HA 68 4acoB U MOTYT OBITh
peanu3oBaHbl B TeueHUU 2-x JieT (mo 34 4daca B rona) wiu B TeueHuu 1 roga (68
yacoB B roja). Bo BTOpoM ciyyae BO3MOXHO MPOXOXKACHHE O0OMX MOAYyJIel
(«OcHOBBI pacTeHUEBOJICTBa» B 7 wiu 8 kiacce, «buorexHomorun» B 7 win 8
Kjacce). AHAJIOrMYHO MoAydIM «MoJeKynsipHble OCHOBBI  (pu3MoNIOrMH U
dapmakonorun» U «MoJIeKyJIsipHbIE OCHOBBI CEJIEKIIMU» PACCUUTaHbI Ha 68 YyacoB
Y MOT'YT OBITh peain30BaHbl B T€UEHUU 2-X JeT (1o 34 yaca B roj) Wil B TEUCHUU
1 roma (68 ywacoB B roa). Bo BTOpoM ciiyyae BO3MOXKHO MPOXOXKACHUE O0OMX
monynei («MoJekynsipHble OCHOBBI cenekuun» B 8 kiacce, «MomnekynspHbie
OCHOBBI (pu3HOTOTHH U hapMaKoJIOTUU» B 9 Kiacce).

MO>XXHO peKOMEH0BaTh UCIIOJIB30BaTh MOAYIH «Kak »KMBOTHBIE U pacTeHUs
npucnocabnuBaTcsa», «OCHOBBI PacTeHUEBOACTBaY, «MoJEKyIsipHble OCHOBBI
CEJICKIIMU» B KaueCcTBEe HEMpephIBHOTO oOpa3zoBareiabHOro nukia (5-9 kmacc no 1
yacy B HENENI0) I KJIacCOB arpoOMOTEXHOJOTMYECKOW HamlpaBIIEHHOCTH.
Monynu «Kak >KMBOTHbBIE U paCTEHUs MPUCIIOCAOIUBAIOTCA», «BHOTEXHOIOTUNY U
«MonexynspHble OCHOBBI  (pu3uosniorni U  (apMakoJOTUUW» B  KauecTBE
HENpephIBHOTO o0pa3zoBaTenbHOro I1ukia (5-9 kmacc mo 1 vacy B Hememnio) s
KJIACCOB OMOTEXHOJIOTUYECKOTO MU MEAUIIMHCKOTO HAIIPaBICHUIA.

B3aumocBsi3b ¢ mporpaMMoi BOCIIUTaHUS.

[Iporpamma Kypca BHEYpPOUYHOH JESTENBHOCTH pa3paboTaHa C y4yeToM
pPEKOMEHAAIMi TPUMEPHONM NpPOrpaMMbl BOCIHMTAHUS, YUYHMTHIBAET IICUXOJIOTO-
nearorunueckiue 0COOEHHOCTH JaHHBIX BO3PACTHBIX KAaTETOpUid. ITO MO3BOJIIET HA
NPAKTUKE COEIMHUTH OOYYaIOIIYI0 M BOCIUTATEIBHYIO JIEATEIHbHOCTHh Mearora,
OpUEHTHPOBATh €€ HE TOJIbKO Ha HWHTEJUIEKTyaJlbHOE, HO M HAa HPaBCTBEHHOE,
COILIMAJIEHOE pa3BUTHE PeOEHKA. ITO MPOSIBISETCS:

— B IMPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB peaJu3alid IPOrpaMMBbl
BHEYPOUHOW JESATEIbHOCTH, HAIIEANINX CBOE OTpPaXEHHWE M KOHKPETHU3ALHUIO B
IPUMEPHON MporpaMMe BOCIIUTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAHHSI Pa3HOBO3PACTHBIX TIpPyNN st
OpraHu3anuu npodopueHTAITMOHHON JEATEeIIbHOCTH IIKOJIBHUKOB,
BOCIIUTATEJIbHOE 3HAYEHHE KOTOPBIX OTMEYAeTCd B NPUMEPHOM NIPOrpaMme
BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (hopMax 3aHATHH JJIA MIKOJIHLHUKOB, 00€CTICUNBAIOIINX
OOJBIIYI0 MX BOBJIEYEHHOCTh B COBMECTHYIO C TEIaroroM M JIPYIrMMHU JE€TbMHU
JeSITeNbHOCTh M BO3MOXKHOCTH O0pa30BaHHA HAa €€ OCHOBE JETCKO-B3POCIHbIX
OOIIHOCTEH, KII0UYeBOE 3HAYEHHE KOTOPBIX MJII BOCHUTAHHUS MOTYEPKHUBACTCS
MIPUMEPHON TPOrPaMMOM BOCIIUTAHUS.

OcoGeHnHocTy paboThl YUUTENS IO IPOrpaMMe.

3amaya y4yMTens COCTOMT B TOM, 4UTOOBI CONPOBOXKIATh MPOLECC
nmpoecCHOHanbHON OpPUEHTAIIMN IIKOJBbHUKA, PACKPBhIBAs TMOTCHIHAT KaXKJOTO
4yepe3 BOBJICYEHHE B MHOIOOOPa3HYIO ESITEbHOCTh, OPraHU30BAHHYIO B Pa3HbIX
popmax. Ilpu 3TOM pe3ynbTaTOM padOTHI YUUTENSl B MEPBYIO OYEpPEIb SIBISETCS



JIMYHOCTHOE pa3BUTHE ydamerocsa. JIMYHOCTHBIX pe3yJIbTATOB YYUTENIb MOXKET
JOCTUYb, YBJIEKAasl YYCHHMKAa COBMECTHON U MHTEPECHON UM 000UM J1€ATENbHOCTHIO,
YCTaHaBIUBas BO BpeMs 3aHATUH JOOpOXKENATENbHYIO, IOAAECPKUBAIOIILYIO
aTMocdepy, HachIlask 3aHATHUS LIEHHOCTHBIM COJIEpKaHUEM.

IIpumepHas cxema poBENECHUS 3aHATUN 110 IIPOrpaMMme:

1. OOBsiCHEHHE TEOPETUYECKOTO MaTepHralia 1o TeMe.

2. IloaroToBka K 3KCHEPUMEHTAIBHOMY 3aHITHIO, OOCYXKIEHUE OOBEKTOB
JUISl TPAKTUYECKOT O 3aHATUS.

3. IlpoBeneHue NPaKTUYECKOrO 3aHATHA — OCHOBHAs 3aJada OCBOCHUE
METOJ0JIO0TUM JAHHOT'O DKCIIEPUMEHTA.

4. ITo OKOHYaHHMH NPEITIOKUTH AETAM, KOTOPBIE 3aMHTEPECOBAIUCH JaHHBIM
JKCIIEPUMEHTOM, pa3BUTh €ro B MWCCIEA0BATEIbCKUN NPOeKT. Jlng ar1oro
HEOOXO0IUMO 00CYTUTh OOBEKThI, KOTOPBIE YYEHUK OYJET UCCIEA0BATh, COCTABUTh
IIJIaH DKCIIEPUMEHTA.

5. Ilomoub y4eHUKY NPOAHATU3UPOBATH PE3YIIBTATHI SKCIIEPUMEHTA.

OueHnth  pe3yiabTaTbl  MPOEKTHO-HUCCIIENOBATENIBCKON  JESATEIbHOCTH
IIKOJIBHUKOB MOKHO B TMPOIIECCE 3aIIUThl UMU CBOMX pa0dOT B paMKax IIKOJIbHOM
HAyYHO-TIPAKTHYECKOM KOH(EPEHIINH.

COAEPKXAHUE OBYUEHUSA

Monayns  «Kak  >KMBOTHBIE W pacTE€HUsT  MPHUCIOCAOIMBAIOTCS
(aBOJTFOITMOHHAS 3K0JIOTHs ) 5-6 Kitaccel (34 daca)

1. MBI ucciiemyeM *KuBble 00BEKTHI (6 4acOB)

CBolicTBa U CTPOCHUE KUBBIX OPraHU3MOB (CTpOeHUe KJIeTKH). Buma, ocooOb
— opraHm3M Kak eauHas cucTema. Apantanuu (ripucrioco6senus). Ilonstue
roMeocrasa KuBOro opranusma. CrnocoOwl ero mnopaepxanus. [loHsTue
BapHaTHUBHOCTH Mpu3Haka. MccnenoBarensckue padboTsl «Bce nu (CHHUIBI, OENKH,
Oepe3bl U T.1.) oguHakoBbie? dorokBecT». OrpaHndeHUs MOP(HOITOTHYECKUX H
¢usnonornyeckux amgantaruii. [loyemy opraHu3Mbl HE CTaHOBSTCS OECKOHEYHO
OONBIIMME, MAJICHBKUMU, BeesiTHBIM. [IpakTnueckas pabora «CocTaBisieM KHUTY
PEKOPIOB PACTEHUM U )KUBOTHBIX HAIIETO Kpas».

2. Bnusinue okpy:Karoleu cpelibl Ha KUBble Opranu3Msbl (12 gyacos)

dakTopbl  OKpyXkawmei  cpenbl  (abmotuueckue, — OMOTHYECKHE,
anTponoreHnsie). [Ipumepbr abnoTrdecknx (aKTOpPOB, OKA3BIBAIOIIUX OCHOBHOE
BIIMSAHUE HA JKU3HEJAEATEIbHOCTh JKUBBIX OpPraHMW3MOB: TEMIIEpaTypa, CBET,
BIaXHOCTh. [IpakTuueckoe 3anstue «lIBer u Temno» (KyOWKH JbJja B3BECHTD,
MOJIOKUTH B yamku [leTpu Ha pasHonBeTHYIO Oymary, depe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObicTpee pactasun). [Ipaktuueckoe 3ansitue «UTo pacTtBopsieTcs B
Boze» (dkcnepuMmeHT <«OKunkuii aomy»). Ilpaktuueckoe 3ansitue «Jduddysus
BEILIECTB B BOJIE (pacTBOpPHI)», «JIBUkKEHHUE PacTBOPOB MO HBETKY». [IpakTuueckoe
3ansitue «Jlex mnaBaer B Boje (alicOepru, 3amep3aHue BogoeMoB)y». [IpakTuueckoe
3aHsitue «Jlem mpu  3aMmep3aHuM  pacumupsercs»  (pa3pylleHHue — KaMHs



(mouBooOpa3zoBaHue), 3amep3aHue  KIeTok). (OCHOBHBIE  3aKOHOMEPHOCTH
NPUCHOCOOJIEHUST ~ KUBBIX  OpPraHM3MOB K  abuoTuyeckuM  (hakTopam.
[IpucriocobyieHnss K OCHOBHBIM a0MOTHYECKUM (akTopaM: TeMmIeparypa,
BIAXXHOCTh U cBeT. lIpaktnueckoe 3anstue «lllyba» (kyOumku npaa 3aBepHYTH B
pa3Hblii MaTepuan, B3BecuTh). [IpakTuueckoe 3aHsitue «lIurMeHTH» (MOXKHO
pa3enauTh Ha BaTMaHe KpacuTenu u3 (iomactepoBy». IlpakThueckoe 3aHsTHE
«Kak  >KMBOTHBIE IUIaBalOT B  BoAe»  (DKCIEpUMEHT C  MHUIETKOM).
HccnenoBarensckue paboTsl «BiusiHue cBera (Temia, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pacTeHUsS B E€CTECTBEHHBIX WJIM HMCKYCCTBEHHBIX YCJIOBHUSAX» (HA JTOCTYITHOM
MaTepuarne).

3. B3aumoieiicTBUS )KUBBIX OpraHu3MOB (4 yaca)

buotnueckne  ¢akTophl. 3aKOHOMEPHOCTHM  Pa3BUTHUS  MEKBHJIOBBIX
B3aUMOOTHOIIeHU. KodBOMOIuUs (XUITHUK-KEPTBA; Mapa3uT-X035UH) DBOJIOIUS
cTtpateruii noOwbiBaHus mnumu. ConuanbHOCTh. Buabi-Bcenenipl. [lepedeHb
PaCTEHUUBPEAUTEIICH. UccnenoBarenbckas  pabora  «HabGmrogenuss — 3a
B3aMMOOTHOIIICHUSMHU >KUBOTHBIX TPU JOOBIBAHWUW MUINUA (KOPMYIIKH JJIsI TITHII,
JUISL TOPOJICKMX WJIM CEJIbCKUX >KUBOTHBIX). Beb-kamepwi». MccnemoBaTenbekas
pabora «PacnpocTpaHeHre BUAOBCUHAHTPOIIOB B HAIIEHl MECTHOCTH.

4. YenoBek B )KM3HU PACTCHHUU U )KMBOTHBIX? (6 4acoB)

AnTtponorernsie ¢axTopbl. [IpaBma au, 9TO MEPBOOBITHBIE JIOIU JKHIA B
rapMOHHUM C Npupoaoi. OIOMalIHUBAaHNE W NPUPYUYEHUE KUBOTHBIX U PACTCHHI.
3adeM cracaTh BRIMUPAIOIINE BUJbI, KaK 3TO JenaTh. KylnbTypHbIE pacTeHUSA U UX
nukde mpenku. [loyemy BaXHO HX COXpaHATb. Pa3HOOOpasue KyJIbTYpHBIX
pacTeHUl U UX 3HAYEHHE B KMU3HU 4YesioBeka. KpacHas kHHMra Baimie TeppUTOpHUHU.
Oco0o oxpaHsieMble TEeppUTOPHH, 3anoBeqHUKH Poccun u mupa. [lpaktuyeckas
pabora «Pa3HooOpaswe  KyJIbTYpHBIX pacTeHHl B  BalleM  pErHOHEeY.
HccnenoBarensckas pabora «BiusiHue aHTPONOTEeHHBIX (DAKTOPOB Ha pa3BUTHE
pacTeHHid B TOPOJE/HACEIECHHOM ITyHKTE». OKCKypcHsi/TIpakTHUecKas paboTa
«OOIIT B Bamiem peruoHe — yHUKaJIbHbIE O0BEKTHI PUPOIBI.

5. DKoJioruyeckue HUIIM (6 4acoB)

buochepa — omaHa u3 BaxkHeWmux o6Oosodyek 3emun. YTo Takoe
(OKOJIOTUYECKHE HHIIN» M KaKk OHH (QopMupyrotcsi? OopMUpOBaHHE 3HAHUHN IO
OuopazHOOOpa3ui0  JKU3HEHHBIX (OpM, TOBEJACHYECKUX IPUCIOCOOICHHH,
MoAM(pUKAIIMOHHAS HW3MEHYMBOCTh (Ha ©0a3oBoMm ypoBHE). PacturenbpHbie
coobmiecTBa W WX THMBL. Pa3BUTHE W CMEHBI PACTUTEIBHBIX COOOIIECTB.
HccnenoBarenbckue pabOThl «IDKOJIOTHYECKHME HUIITU BOKPYr TeOS — OIMCaHUE
(bakTOpoB OKpyKaroImie cpeas». MccmenoBarenbckue padboTel «DeHOTOTHYECKHE
HAOIOICHUS.

Monynb «OCHOBBI pacTEHHEBOICTBa» 7-8 Kilacchl (68 yacoB)

1. BBenenue B pacTeHUEBOJICTBO (2 yaca)

UTto-Takoe pacTEeHHUEBOJICTBO: OCHOBHBIE ()aKTOPHI BhIPAIIUBAHUS PACTECHUIA.
Ucropust pasButust arpoxumuueckux 3Hanuil (pabotei M.B. Jlomonocona, lO.



JInbuxa, byccenro, B.B. JlokyuaeBa, K.A. Tumupssena, I1.A. Kocrteruena, /I.H.
[IpstHumaukoBa u Ap.). Ilpaktuueckas padota «bouka JIubuxar.

2. ArpoTexHU4eCcKUi FKCIIEpUMEHT (6 4acoB)

[IpaBuiia MOCTaHOBKM arpo’KCIEpUMEHTOB. [loCTaHOBKA DKCIIEPUMEHTOB C
pacteHusIMU. BbIOOp TeMBbI, cOCTaBIE€HUE TUNOTE3bI, LIETU U 3a/1ay SKCIIEPUMEHTA
10 BBIPAIMBAHUIO PACTEHUM B KOHTpOJIMpPYyeMou cpeae. KoHTpoiau, moOBTOPHOCTH,
MpOBEAEHUE dKcIepuMeHTa. [InanupoBanne skcnepuMmenTa. OLeHKa pe3ynbTaTOB
skcriepuMmenTa.  HccnenoBarenbckass pabora  «@PakTopbl, BIMSAIOIIME  Ha
mpopacTaHue  ceMsH  (pocT  MPOPOCTKOB)». OcBoeHHE  TEXHOJIOTMH
KPYIJIOTOJUYHOTO BBIPAIIMBAHUSL CAlaTOB UM MHUKPO3EJIECHU B KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX ycioBusAX. COOp yCTaHOBKHM Jisg BbIpalllMBaHUs pPAcCTEHUU B
KOHTPOJIUPYEMBIX YCIOBHUSIX.

3. Ponb XuMU4eCcKUX 2JIEMEHTOB B TUTaHUM pacTeHuit (20 4acon)

Bopna. PactBop. BeiTsikKka. AHMOHBI, KATUOHBI, 3JEKTPONPOBOAHOCTh U pH
pactBopa. Pojib XUMHMUYECKMX JJEMEHTOB B TNUTaHUM pacTeHuid. Ilomydenue
MUTATEIbHBIX BEIIECTB pacTeHUsIMU. [IpakTnueckas pabora «CXemMbl MTUTATEIBHBIX
pactBopoB. Pacuer n03 ynoOpeHMl A MUTATEIBHBIX PACTBOPOBY. Y IOOpEHUS:
OpraHuYecKue, MUHEpPaJIbHbIC, MUKPOOUOJOTHYECKHE. THUIBl MUTAHUS PACTECHHM.
Bo3nymHoe u MuHepanbHOE (KOpPHEBOE) IMTaHMe pacTeHuid. TpaHcmopt
MATATEJIBHBIX BEIIECTB PACTEHUMN: BOCXOSAIIUN U HUCXOIAIIMNA TOK. BaxHeumue
KanuitHbie, pocopHbIe U a30THBIE YI0OpEeHHUs, X cBoicTBa. [IpocThie U clI0XKHbIE
ynoopenus. Ilpaktuueckas pabora «lIpaBuiia cmemmBaHus — yAOOpPEHUI»
[Ipaktuueckas pabora «lluTanue pacTeHUi: TEXHOJOTUS MPUTOTOBIICHUS
IIATATEJIbHBIX PAacTBOPOB Ui Pa3HBIX KyJIbTyp». PocT M pa3BuTHE pacTEHUM:
ATambl OHTOTeHe3a, (HaKTOphl, BIUSIONIME HA POCT PACTEHUH: CBET, TycTOTa
nocajuok, nurtaHue, cyoctpar. [Ipakrtuueckas  pabora  «MOHHUTOPHUHT
MUHEPAIBHOTO MUTaHUS pacTeHui». OCOOCHHOCTH THUTAHUS PACTCHUN a30TOM.
A30T W ero 3HaueHue B KU3HU pacTeHuil. opMbl a30Ta U UX NpPEBpalICHUE B
nouBe. Mcrounuku Qocdopa st pacrenus. 3HadeHue (HochopcoaepKamx
COeIMHEHUH B KiIeTKe. Poib Makposprudeckux coenuHeHuid ¢ocdopa B
OSHEpreTdeckoM obOmeHe. BrnusHue kammss Ha  QuU3MYECKHe  CBOMCTBA
MPOTOIUIa3Mbl, Ha (DEPMEHTHI YIJIEBOJIOPOJHOTO OOMEHA, CHHTE3 OEIKOB W Jp.
Ponp kanmus B moanepkaHuM WMOHHOrO OamaHca B TKaHAX, B IIpolieccax
camoperynsinuu. PerynsatopHas W CcTpyKTypooOpaszoBarenbHas pOJIb KallbIIHS.
VYyactre B 00pa3oBaHUU KJIETOYHON CTCHKH, MOAACPKAHUU CTPYKTYPhl MEMOpaH H
peryisiius MX MPOHUIIAEMOCTH. 3HAUY€HHE MarHusi B MeTabOJIu3Me pacTeHUM.
Marnuii B cocraBe xiopodwiia, CXOJICTBO XJopoduia W reMOorioOMHa Kak
CBUJIETENILCTBO E€IUHCTBA oOpraHnuueckoro wmupa. Cepa U €ro OCHOBHBIE
COCMHEHUS, HUX POJIb B CTPYKTYpPHOM OpraHu3alydHd KIETKH, Yy4acTHUE B
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakuusax. MukposnemeHntsl. [IpencraBnenus
0 POJIK MUKPOAJIEMEHTOB B MeTabonu3Me pacTteHuid. OCOOEHHOCTH MOCTYIUJICHUS
MHKPOAJIEMEHTOB B pacTeHus. CHHEpru3M W AHTArOHU3M 3JIEMEHTOB NUTAHUS
pactenuil.  PacTuTenbHass ~— AMAarHocTMka M METOABl  WMJICHTHU(UKAIUU



HeJ0CTaTKa/M30bITKa 37eMeHTOB nutanud. [Ipaktuyeckas pabora «PacturenpHas
nuarHoctuka». HMccnegoBatenbckass padora «OLEHKa COCTOSIHUSI KOMHATHBIX
pacTeHu, pacTeHUNM Ha IIKOJBbHOM  TEPPUTOPUM, YCTAaHOBKA  IPUYUH
MaTOJIOTUYECKUX COCTOSIHUM (mpu  Hanmuuuu)». VccnemoBaTtenbckas pabota
«Ol1IeHKa BIUSHMS PA3IUYHBIX 3JIEMEHTOB HAa COCTOSHME PACTEHUU (COCTaBICHHE
Pa3IUYHBIX TOJKOPMOK).

4. Perynaropsl pocta pacTeHui. 3anuTa pactenuii (4 yaca)

IlonssiTne o perymsaropax pocta pacteHuid. CTUMYIATOpPBI pocTa —
(uTOrOpMOHBI (ayKCHHBI, THOOEPESIMHBI, LUUTOKUHUHBI). WHrubuTOpsl pocrta
pacTeHum:

1. mpuponnbie (abcuu3oBas KUCJIOTa M HEKOTOphIe (DEHOJIbHBIC BeIEeCTBa
(uxymapoBasi, KOpU4Hasi, CAJIMIIUIOBAs K-Thl),

2. cunrernyeckue (MOp(haKTUHBI, PETapaHThl, Ne(OIHAHTHI, JIECHUKAHTHI,
repOunuasl). OUTOMOHUTOPUHT M OLIEHKAa COCTOSIHUSI pacTeHuil. CoBpeMEHHbIE
cnocoObl MoHHMTOpHUHTA. [lpakTHueckas pabota «DUTOMOHUTOPUHT U OLEHKA
COCTOSIHUS PacTEHUH. CoBpeMeHHbIE CIOCOOBI MOHUTOPHUHTA».
UccnenoBarensckas pabora «BnusiHue rerepoaykcrHa Ha MpopacTaHue (pocT Ha
pPa3HbIX CTAJUAX, B Pa3HbIX YCIOBHIX) Pa3IMYHBIX PACTCHUI». 3aliuTa pacTeHUN
OT Bpenuresneil: ocHoBel Ouomerona. Ilpaktuyeckas paborta «MHcekTapuu:
IpaBUjia U YCIOBHS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Bopnas, mnecuyaHas W TOYBEHHAas KyJbTypbl, HX IPUMEHEHHUE B
BBIPAIIMBAHUH PACTCHHIA.

®du3unonorus pacTeHuit (8 4acon)

Bongnas, mnecuyaHas W TOYBEHHAs KyJIbTypbl, HX NPUMEHEHUE B
BbIpanuBanuu pacteHuid. [IpoBeneHue BoAbl B KOpHE M CTeOJEe pacTEHHI.
[Ipaktrueckas pabota «KopHeBoe maBiaeHHE». BOAHBIM peXUM pacTEHH:
CTpOEHHUE YCThHUII: (DAKTOPHI, BIUSAIOMINE HA UX PACKPHITHE U 3aKphITHE. 3HAUYCHHE
MEXaHM3Ma PETYJISIUU HUCIapeHusi Biaru pacteHueM. I[IpaxTudeckass pabora
«lIpurotoBneHue mnpenapata YCTBbHI[ METOJIOM cienka». MccnemoBaTenbckue
paboThl: «BiusHME YCIOBUM COACPKAHUS PACTCHUH Ha KOJMYECTBO YCTHHUII.
@doToCMHTE3 — YHUKAIbHBIN Tpolecc pacteHuid. TemHoBas u cBeTtoBas (pa3wl
¢orocunreza. 3HaueHue (OTOCHUHTE3a I KUBBIX OpraHu3MoB. [IpaxTuueckas
pabora  «DyHKIMOHAIBHAS  JUMATHOCTHKA  PACTeHWM MO  aKTUBHOCTH
xyoporutactoBy HccnenoBarensckas padora «Omnpenenenne ximopodmmia A u b,
OLIEHKa (POTOCHMHTETUYECKOW aKTHBHOCTH PACTEHUM M (paKTOpPOB, BIHSAIOLIUX HA
Hee». DakTopbl pocTa pacTeHUW: BO3ayX W a’panus. l[logzeMHoe JpIxaHue
pacTeHuil: CcOCTaB IOYBEHHOIO BO3AyXa, Tra3oo0meH. ['a3oo0mMeH mnpu
OeciouBeHHOM BbIpamuBanun. [lpaktuueckass pabora «Aspanus, CO2 u O2.
Heixanme pactenmit». [Ipaktuueckas paborta «/[pixaHume pacTeHuUid: OIleHKa
MHTCHCUBHOCTH JIbIXaHUS pacTeHUN u MmiaoaoB». MccrmemoBarenbckue padOTHI:
«Bnusiane crnocoba BelpamMBaHusA  (CcOcTaBa IHUTATEIbHOM CMECH, CXEMBI
BHECEHUS1) HA POCT U PAa3BUTHUSI PA3TUUHBIX PACTEHUI.

6. KynbTypHbl€ pacTeHUS.



CoBpemeHnHbIe acnieKThl cenekiuu (20 yacoB)

Kak yenoBexk cran ncnosp30BaTh pacTeHUsA? CBA3b pa3BUTUS LIUBUIIN3ALUN
YyejroBeKka M OJOMallHMBaHuA — pacteHui.  Jlomectukammsa.  Juckyccus
«/loMecTukanus, BCE€ M pacTeHUs M JKUBOTHBIC, KOTOPBIE JKHUBYT pPSIOM C
YEJIOBEKOM MM OJOMAIIHMBAIOTCA? MOXKHO JIM CUMTATh TapaKaHa OJOMAIIHEHHBIM
KUBOTHBIM?» HacnencTBEHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKHUBBIX
opranu3mMoB. M3meHuuBocTh. Buasl usmeHuunBocth. [IpakTmyeckas pabota
«MoaundukamoHHas U3MEHYMBOCTb (JIMCThsl, UTOJIKM C OJHOTO jepeBa)». ['eH —
MaTepUaJIbHbIi HOCHUTENIb HACIEICTBEHHOCTM W W3MEHYMBOCTH. HyKiieMHOBBIE
KHUCJIOTHI. Jlokanu3anus T€HETHYECKOro MaTepuaia B KIeTKe. JleleHue KIETOK.
Pernmukanus JIHK. OcHoBHasg jorma MOJEKyJsipHOM Ouoioruu. TpaHCKpHUIIMS.
Tpancnsuusa. Myrauuu. Ilpaktudeckas padota «l'eH — MHCTPYKIHS MO cOOpKe
KJIeTKH (Ha Oucepe uiau KoHCTpykTope)». [Ipaktuueckas pabora «Myrtauus Ha
OyrepOpose (Jir000i O00BEKT U3 TpeAblayliell padoThl, TJA€ U3MEHCHHE
UHCTPYKIIMM TIPUBEIET K HM3MEHEHHMIO BHEIIHEro BHAA 00bekTa)». DPdekt
OYTBUIOYHOT'O TOPJIBIIIKA WM TE€HETHYEeCcKoe pa3zHooOpasue. UTo Takoe reHOaHK?
3aueM CcOXpaHSATh TEHETHMYeCKHe pecypchl pacTeHuii? OCHOBHBIE CIOCOObI
COXpaHCHHUsI TCHETUYECKUX PECYPCOB pacTeHuit (X Situ u in Situ). 3HaueHue pador
H.1. BaBunoBa. 3akOH TOMOJIOTMYECKHX PSAOB. LIEHTpBl NpPOUCXOXKICHUS
KyabTypHbIX pacteHuid H.M. BaBunosa u IL.M. JXykosckoro. IIpakruueckas
pabora mo rpynmnaMm «OTKyJa Ha HAIIMX CTOJIaX (PYKTHI/OBOIIH/3TAKM.
OcHoBHBIE MeTOAbl cenekiuu. ['ubpuamzanus. Popmsl or6opa. OCHOBHBIE
HAIlpaBJICHUS  CEJICKUMU:  YJIY4YLIEHHE  YPOKAMHOCTH, YCTOMYMBOCTH K
onotnyeckuM U abuotudeckuM (paxropam. IIpakTuueckas padorta «BeipanuBaem
ropox. Kak mpoBectu ckpemmuBaHue y ropoxa». EcTe 1u %u3Hb B npoOupke?
buorexHonoruss  KyJbTYpHBIX  PAcCTCHHUM. HccnenoBatenbckass ~ pabota
«BpIpamuBanue pacTeHUi B MpoOUpKe» (MOKHO BOCIOJIB30BATHCS PE3YJIbTaTaAMHU
OPEABIAYIINX SKCIEPUMEHTOB [0 COCTAaBJICHUIO MUTATEIbHBIX PACTBOPOB JIS
pacrenuii). Kak uyenoBek MoxeT MoauduIMpoBaTh pacTeHUs? ['eHeTHdyeckoe
penaktupoBanue. CoOBpEMEHHbIE MOAXOAbl U JOCTUKEHHUS TE€HETHYECKOTO
penaktupoBanusi pactenuil. Ilpaktuueckass padora «I'€HOMHbBIE HOKHHIIBI
(MmonenupoBanue pabotel cucreMbl CRISP-Cas).

7. PactutenbHas npoaykuus. (8 4acoB)

Hanzemubie m moasemHble opraHbl pacteHuil. [loOer M BHUIOM3MEHEHHBIN
nober pactenmit. CrocoObl pasmHOXeHusi pacTeHuil. [loHsTne o0 KadecTBe
NpoAyKTOB mnuTaHus. IIpoOnemMbl KOHKYpEHLUMH OTEYECTBEHHBIX MPOAYKTOB
IIATaHUsI C MMIIOPTHBIMHU. JIOrMCTHKAa JOCTaBKM M CpPEACTBA COXPAHEHMS
npoaykroB nuTanusa. [Ipaktuueckas pabora «lIpemenbHO — AomycTUMBIE
koHneHTparuu  (IIJIK) w wMeToapl KOHTpOJs OE30IMaCHOCTH PACTHTEIIBHBIX
IIPOAYKTOB  MNHTaHWUs».  MHKpO3€NeHb:  TOJE3HOCTh M TEXHOJOTHUS.
HccnenoBarensckass pabota «OneHKa KadecTBa BBIPALICHHOW MHUKPO3EICHU»
(iubo cBosi, MO0 M3 MarazuHa). XUMUYECKUN aHanu3 NpoAyKuuu. OCHOBBI
cnektpodoromerpuu. Ilorennmomerpus. Xpomarorpadus. [Ipaktuueckas padbota



«MeToibl OIIEHKH KAa4eCTBa PACTUTEIbHON MPOAYKIIUMU: XPAHEHUE U COXPAHHOCTD
MUATATEIbHBIX BEHIECTB» (MO0 MOCTymHOMY oOopyaoBaHuio). VccnemnoBarenbckast
pabota «Onpenenenne ButamuHa C MeTOJJ0M 0OpaTHOTO TUTPOBAHUSA B IJI0AAX HA
Pa3HOM CpOKe (CIoco0e) XpaHEeHUS .

Monynb «buotrexnomnorusy 7-8 kiaacchl (68 4acon)

1. buorexnomorus (4 yaca)

[lonsiTue OMoOTEeXHONMOTHM. 3aUeM YEJIOBEKY OHMOTEXHOJIOTMH, B 4YE€M HX
MPEUMYIIIECTBO  TEpe]l XUMHUUYECKUM CHHTE30M. OCHOBHBIE OHOOOBEKTHI
OMOTEXHOJIOTUH: MPOMBIIIICHHBIE MUKPOOPTaHU3MBbI, KJIECTKU U TKaHU PACTCHUH,
KUBOTHBIX M 4YeJIOBeKa, OuokaramuzaTophl. [IpakTudeckas padora «IIpumepnr
MPUMEHEHHs] OMOJIOTHYECKUX OOBEKTOB B TBOEH >ku3HW». ChIpbe JJIs1 OMOCUHTE3a
U OLIEHKA ero Omosiornuyeckoi neHHOCTH. OCHOBHbBIE HCTOYHUKH YTIEpoJia, a30Ta,
dbocdhopa, MukposeMeHToB. VccienoBanue HOBBIX UCTOUHUKOB ChIPhS (BKJIIOUAs
BOIIPOCHI €r0 MpeaBAPUTEIIbHOM 00paboTKM), pa3paboTka HOBBIX MUTATEIbHBIX
cpea, B TOM UHCIE BKJIIOUYAKOIIMX OHOCTUMYJSTOPHI W JIPYTHE JJIEMEHTHI
yIOpaBiICHUsT ¥ ONTUMH3AIMKM TPOIECCOB OMOCHHTE3a. MeToabl ONMTUMHU3AIUU
MUTATEIBHBIX CPE/I.

2. Muxkpoo6uosnorus (12 gacon)

[Tonoxxenre NPOKAPUOTOB B CHUCTEME opraHudeckoro mmupa. CrpoeHue
OakrepuanbHoi kieTku. Kiaccudukarnus Oakrepuit. Mopdonorus OGakrepuil.
[IpocThie M COXHBIE METOIBI OKpalIuBaHusi Oakrtepuil. DU3MONOrUs OaKTEPHil:
NUTAaHUE, [bIXaHUE, POCT U PaA3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM ApXeu
(3KCcTpeMOGUIBHOCTh, OCOOCHHOCTH CTpOCHHS KieTkH). JlabopatopHas paboTa
«DuKcUpoBaHHbIE TpernapaTel Oakrepuil. Onpenenenue (HOpMbl MPEITOKEHHBIX
KyJbTYp MUKPOOPTAaHU3MOB, UCIOJIBb3YsI MPOCTOM MeToJ okpacku» JlaboparopHas
pabora «OmpeneneHne THUMA KIETOYHOW CTEHKHM METOJOM OKpAIlMBAHUS T10
['pamy» (mpu HaaM4UM PEaKTHUBOB). MOJOYHOKHCIOE W CIUPTOBOE OpOXKEHUE.
dotorpodHbie U XeMoTpodHble OakTepur. KHHETHYEeCKOe OmMMCaHHWE Tpoliecca
pocTa MUKPOOPTaHW3MOB. JKCIIOHEHIIMAIbHAsT MOJeNb pocTa. Kunetnka rudenu
MUKpoopranu3sMoB. JlaGopatopnas pabora «[lpuroroBnenne MNPUKU3HEHHBIX
MpernapaToB MOJIOYHOKHUCIBIX Oakrepuit». Ilatorennsie Oaktepuu. UYUymHas
Majoyka W 4epHasi CMEPTh, OOTYJIN3M, CTONOHSK, TyOepKyine3. Mcropust 60ps0bI C
OakTepuanbHbiMu MHGeKnusIMU. JlabopaTtopnast pabora «IloceB cMbIBa ¢ pyk Ha
gamku [letpu». JlaboparopHas pabota «BeineneHue 4ucTo KyiabTyphl OaKTEpHil.
Meton pasBenenuii. Meton wuctomatomero mTpuxay. JlaboparopHas pabota
«Mopdomornueckasi ~ XapaKTEPUCTUKA  BBIJCICHHOW  YHUCTOM  KYJIBTYpHI:
XapaKTepUCTUKa KOJIOHMH, (GopMa OakTepuid, TUI KJICTOYHOW CTEHKW». BoitHa
OCCKOHEYHOCTH: AHTUOMOTUKU TIPOTUB OakTepuil. MexaHW3MBI JIEHCTBHIA
AHTUOMOTUKOB. MeEXKJIeTOUHass KOMMYHHKamus Oakrtepuii. UyBCTBO KBOpyMma.
JlabopatopHas pabora «CpaBHEHHE POCTa MHUKPOOPTaHM3MOB Ha YaIllke 0e3 U C
no0OaBieHus AHTUOMOTUKOBY HccnenoBarenbekas paboTta «ITouck
MUKPOOPTaHU3MOB 00J1a a0 X AHTarOHUCTUYECKOU AKTUBHOCTBIOM.
[Ipumenenue Oaktepuili uenoBekoMm. KuHeTnueckoe omnucaHue OHUOCHUHTE3a



MPOAYKTOB MHUKPOOpPraHu3MaMu. bakTepuu, KOTOphIE MOTYT pa3jiarath IJIACTHK.
UccnenoBarensckast  pabora  «BplieneHue  MOJOYHOKHCIBIX — OakTepuid,
UCCIIEIOBAHUE MX AaKTUBHOCTH». MUKpPOOpPraHu3Mbl B arpoOMOTEXHOJOTHUH.
HckyccTBeHHBIE accoruanuu pacTeHun v MUKpPOOPraHU3MaMHU.
UccnenoBartenbckas padota «Brinenenre 6akTepuit MONE3HBIX JJISI PACTCHUIN.

3. DyKapuOTHYECKHE OpraHW3Mbl B OHUOTEXHOJIOTHUU (TUIECHEBBIE TPHUOHI,
TPOKKHU, Bojopociu) (12 yacon)

[TnecHeBbie TpUOBI MPOIYIIEHTH OMOJOTHYECKH aKTUBHBIX BemiecTB. O01as
XapaKTEPUCTHUKA JPOKIKENU caxapoMHUUETOB. VICTOpUs MCIONIB30BaHUS JIPOKIKEN B
TPAAUIIMOHHON OMOTEXHOJOTUM. TEXHOJOTMH BUHOJENUA U XJIeOOmeUyeHUs,
CIeUAIM3UPOBAHHBIE  pachl Jpoxokei. Merabonmusm  apoxoked. Peakius
cnuptoBoro Opoxenusi. JlaboparopHas pabora «llojacuer kieTok ApoxcKed B
kamepe ['opsieBay. JlaboparopHas pabora «OOHapyKeHHe NMPOJAYKTOB CIIUPTOBOIO
OpOXKeHHUs: ATWIOBOTO CIUPTa W YrIEKUCIoro rasza». [lomyueHune BTOPUYHBIX
METa0OJIMTOB B Jpoxokax. Jpodoku kak mpoayreHThl OuotorumB. [lomydenwue
IeJaeBbIX OenkoB B JpoxokaX. OCOOCHHOCTH BETreTaTUBHOTO M IOJIOBOTO
Pa3MHOXKEHUSI Y JIPOAKEH, 3HAUCHUE H3YUYEHUS] MHUTO3a M IMTOKMHE3a [Jid
ONTUMM3AIIUN TPOLIECCOB KYJIbTUBUPOBAHUS APOXIKEBBIX IITAMMOB, MOHUMAaHUS
IPUYMH TATOT€HHOCTH JPOXOKEH W rpuOOB, MOMCKA MHUILICHEW (YHTHUIIUIIOB H
pa3pabOTKM HOBBIX JIEKApCTBEHHBIX mpenaparoB. Jlabopatopnas pabora
«HaOnronenne pa3sMHOXKEHUSI JIPOXKIKEBBIX KIeTok». IlpakTuyeckas paborta
«Ilonyuenne TBOpora u Kedupa HAa OCHOBE MOJIOYHOKHUCIBIX OaKTepuiiy».
[Ipaktuueckas pabora «OCHOBHBIE BUIBI KBaca M UX XapaKTEPUCTHKA» «Jlpox:iku
U MOJIOYHOKHCIIbIE OaKkTepu, NpPUMEHSEMbIE JUIsi TPOU3BOJCTBA KBacay.
[Ipaktuueckas pabora «CpaBHUTEIBHBIN aHAINU3 Pa3BUTHUS APOAOKEH B adpOOHBIX
U aHa’poOHBIX ychmoBusx». Ilpaktuueckas pabota «MeTOabl OILICHKH CBOWCTB
xJie0oneKapHbIX apoxokeil. OCOOCHHOCTH MPUMEHEHUS NMPECCOBAHHBIX, CYIICHBIX
W WHCTAHTHBIX Jpoxokei». HccnemoBarenbckas paborta «BnusHue Qusnko-
XUMHYECKUX (PAKTOPOB HAa KayeCTBO OMOTEXHOJOTHYECKOW MPOAyKIUU (KBac,
kepup, cwip, x1med wu 1p.)». Bomopociu — MEpCHEKTUBHBIA OOBEKT IS
MpOU3BOJICTBA O€nmka U YIIeBOJOB. DBHOTEXHONOTMYECKHE METOMBl OYHCTKH
TBEP/ABIX, KHUAKUX OTXOJIOB M Ta3000pa3HbIX OTXOMOB MPOU3BOACTB. CTOUYHBIE
BoAbl. CXeMbl OYUCTKUA. BUOPMIBTPBHI, a’pOTEHKH, METAHTCHKH, OKCHUTCHKH.
AKTUBHBIM WI W BXOJMIIME B HETO MHUKpOOpranu3Mmsl. lcmonb3oBaHue
BOJIOpOCTIEd B OYMCTKE CTOYHBIX BoA. MccnmemoBatenbckasi paborta «BnusHue
dusnko-xumMudeckux hakTopoB Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacnencteennas nadopmarus (8 4acon)

HacienctBeHHOCTP W  HM3MEHYMBOCTH — OCHOBHBIE CBOMCTBA KMBBIX
opranu3mMoB. M3meHumBocTh. Buasl u3meHuunBocth. [IpakTmyeckass pabota
«MoaundukamoHHass U3MEHYUBOCTh (JIUCThs, UTOJIKK C OJHOTO JaepeBa)». ['eH —
MAT€pPUAIbHBIA HOCHUTENIb HACJHEACTBEHHOCTH W W3MEHUYMBOCTU. HykKiieMHOBbIE
KUCJIOTHL. JIoKanm3amus reHeTU4eCcKOoro marepuana B KIETKe. JleneHne KIEeTOoK.
Permukarus JIHK. OcHoBHasi mormMa MOJEKYJISpHOW OuOioruM. TpaHCKPHUIILIHSL.



Tpancnsuusa. Myranuu. Ilpaktrueckas pabota «I'eH — MHCTPYKIMS MO cOOpKe
KJIeTKH (Ha Oucepe unu KoHCTpykrope)». Ilpakrtuueckas pabora «Myrtauus Ha
OyrepOpose (Jiro0oit 00BEKT U3 TpeAblayliell padoThl, TA€ HU3MEHEHHE
WHCTPYKIIMH NPUBEIET K U3MEHEHHUIO BHEIITHETO BUAa OOBEKTA)».

5. Bupyconorus. (6 4acoB)

[lonoxxeHnne BHUPYCOB B CHUCTEME OpraHudeckoro mupa. CTpykTypa u
XUMHYECKUI cocTaB BUpycoB. Kiaccudukanus Bupycos. Penpoaykius BUPYCOB.
[IpocMoTp nOKyMeHTanbHOro (QuibMa O BHpycaXx. Bupycsl - B0o30Oyautenu
nH(pEeKIMOHHBIX Oosie3Hell. OnkoBupychl. baktepuodaru: cTpoeHue, CBOWCTBa,
npumeHenue. Ilpaktuyeckas pabora. «Meron pa3BeneHuit» Ilpaktuueckas
pabota. «TutpoBanue Oaktepuodaroy. buonormdeckne MeTonbl OOpPHOBI C
BUPYCaMHU.

6. 'enHast nH>XKeHEPUST U OMOTEXHOJIOTHH. (8 YacOB)

OcHoBbl TeHHOM uHXeHepuu. Bekropa. Chneuuduueckue QepMeHTbHI
Oakrepuil. IlpakTuueckass pabota «OHAOHYKIEa3bl pECTPUKIMU (pabota ¢
HYKJICOTUIHBIMH  TIOCJIEJIOBATEIbHOCTAMU  Ha  Oymare)».  buorexnonoruu
OpONyKIMK OENKOB B OaKTepUadbHBIX KyJbTypax. JlOCTHXKEHHMSI TEHHOM
uikeHepun  u  Omotexnojorun. CRISPR/Cas — cucrema amganTuBHOTO
uMMyHUTeTa Oaktepuii u apxeil. [IpakTuueckas pabota «I'€HHBIC HOXXHHIIBI -
CRISPR/Cas (monmenupoBanue Ha Oymare)» I'MO. Meroabl noayudenuss I'MO.
Urpa-nuckyccus «Beiurpaii rpant Ha coznanue ['MOvy.

7. BUOTEXHOJIOTUH B )KUBOTHOBOJICTBE (8 4acoB)

JlomecTukanusi  OCHOBHBIE  JIOMAallHUE  KUBOTHBIC;  COBPEMEHHBIE
HKCIIEPUMEHTaX 0 JOMECTHKAIlMM >KMBOTHBIX (JIUCHIIA, HOpPKAa H JOp. —
DKCIIEPUMEHThl ~ HAyyHOM  IIKONBI  akajgemMuka  bemseBa).  Juckyccus
«/lomecTukanus, Bce JM PACTEHUS M IKUBOTHBIC, KOTOpBIE >KUBYT PSAJIOM C
YeJIOBEKOM MM OJIOMAaIlTHUBAIOTCSI? MOXKHO JIM CUMTATh TapakaHa O0JOMAlTHEHHBIM
KUBOTHBIM?». COBpEeMEHHBIE METOJIbI B >KMBOTHOBOJICTBE: TpaHCILUIAHTAIIMS
SMOPHUOHOB, XHMEpHBIE >KMBOTHBIC, KiIOHUpoBaHWE. [IpakThueckass pabota
«Metoauka KIOHMpOBaHUA (MoaenupoBaHue Ha Oymare). OcHOBHBbIE OOJIE3HH
KUBOTHBIX M POJIb MATOT€HHBIX MHUKPOOPTaHM3MOB M MApa3UTOB B Pa3BUTUU
3a00eBaHUI JOMAIIIHUX KUBOTHBIX W OCHOBHBIX Mepax OOphOBI ¢ HUMH; POJb
MOJIE3HBIX MHUKPOCUMOMOHTOB B OpraHU3Me€ JKMBOTHBIX. [lojokuTeiapHOE W
mo6o4YHOe (OTPHIATENIEHOE) BO3/IEUCTBHH AHTUOMOTHKOB HA OPraHW3M B XOJe
JICYEHUsl JKUBOTHBIX; LIEJIM U 3aJa4d BETEpUHAPHUH. BHOTEXHOJIOTUSI KOPMOBBIX
npenaparoB. [IpakTudeckas padota «CocTaBieHne palioHa MUTAHUS KUBOTHOTO,
pacyeT pacxolloB Ha cojepxkaHuey». HcciegoBatenbckas padoTta «OneHka
KauecTBa MOJIOYHOM MPOTYKIIUN.

8. buorexnonoruu B pacrenueBojctse (10 yacon)

OcHoBHble MeToAbl cenekuuu. ['mopunuzanus. @opmel 0TOOpa. OCHOBHBIE
HampaBJICHUs]  CEJEKUMH:  YyIy4YlIeHHWE  YpOKAllHOCTH, YCTOWYMBOCTH K
ouotnueckuM u abuotuueckum ¢akrtopam. I[Ipaktuueckas padbora «BblpaniuBaem
ropox. Kak npoBectu ckpeuupanue y ropoxa». OCHOBHBIE MOJXO/bl CENEKIIUU U



OMOTEXHOJOTUM  KYJIBTYpHBIX  pacTeHud,  ['ubOpuauzanus,  oTHaJICHHAS
rudpuan3alus, UCKyCCTBEHHBIH OTOOpP, TeTEpO3uC, TpaHcPopmaliusi, MyTarcHes,
reHeTUYeCKoe penaktupoBanue). Mcropus cenexkuun B Poccuu u mupe, ucropus
pa3BUTHUSL BAXKHEUIIUX COPTOB KYJbTYPHBIX pacTeHuil. Kak dYenoBek MOXKET
MoauduuupoBath pacteHuss? ['eHHas wuHXeHepus pacteHuid: Yrto Takoe
FEHETUYECKAasi MHXXEHEpPUs pacTeHud. TpaHCreHHble pacrteHus. Meroasl
nonyuyenus. OOpa3zoBaHue omyxojiedl y pacreHuil. ArpoOaktepuaibHas
tpanchopmanus: Ti-masmuael. Tensr T-/IHK. MonekynspHo-reHeTHUECKHE
MeXaHU3Mbl TpaHcpopmaruu. ['eHetndeckoe penaktupoBanue. CoBpeMEHHbBIC
NOAXOJAbl M JIOCTHXKEHHUS  TIE€HETUYECKOTr0  pEeAaKTUPOBaHUS  PACTCHUM.
[TpakTtuueckast pabora «I'€eHOMHBIC HOXHHIIBI (MOJCIMPOBAHUE PAOOTHl CUCTEMBI
CRISP-Cas). Ectp 11 u3Hb B 1poOupKe? BUOTEeXHONIOrUS KyJIbTYpHBIX PACTCHUH.
UccnenoBatenbckass pabota «BwipamuBanue pactenuit B mpoOupke (MOXKHO
BOCIIOJIB30BATHCSA PE3YJbTaTaMU MPEAbIAYIINX SKCIEPUMEHTOB IO COCTABJICHUIO
MUATATEJILHBIX PACTBOPOB I PACTECHUI )».

Monaynb «MonekynsipHble OCHOBBI (PU3HOJIOTUU U (DapMaKoJIorum» 9 Kiacc
(68 gacos)

1. ®usunonoruueckas xumus. (20 yacon)

Brenenue. buorennnie snementsl: opranorensl: O, C, N, H. AxTuBHbIC
dbopMBI KHCIIOpPOJIa, UX TONydYeHUE, HeUTpaim3anus. MakpodJeMeHThI: MPOLCHT
collepKaHHsl B OpraHU3Me, BbINONHsAeMas (DyHKIMS, COJAEp:KaHHE B MPOAYKTaX
nutanus. Ca2+ - cBs3pIBarolue O€NKH, IEMOHUPOBAHUE KAaJbIUs, PETyJIAIHs
YPOBHS KaJbIlMsl B OpraHu3Me: ropMoHbI mouek. Mg — ctpoenue xiopoduiia, ero
aKTHBALlUs COJIHEYHOM »dHeprueid. MHUKpO3JeMEeHThl: B KaKUX MOJEKYJIax
colepkarcsi, BbITIONHsAEMAass (DyHKIMS, CcoOAepKaHUE B MPOJIYKTaX IHUTAHMUS.
IlocnencTBus mnepeno3UPOBKUM MHUKpPO3JIEMEHTaMH. Fe — ycBauBaemble THIIbI
COeIMHEHUN kene3a. ['eMonpoTenHbl, reMoIMaHuH, IUToXpoMbl. CU — yCBOEHHE U
TpaHCIIOpT Meau. benku, coaepxkamue Meap. [latonornyeckne cuHapomel MeHke
u Bunbcona, cBs3aHHbIE C MeTa0OIM3MOM Meau. TOKCHUYHBIE DJIEMEHTHI
[lepuoguueckoil cuCTeMBbI IS OpraHu3Ma. BiusHWe HEIOCTaTKa MAaKpoO |
MUKpPOJJIEMEHTOB Ha  KHUBble opraHusmbl. McciemoBarenbckas — pabora
«KonnuecTBeHHass OLIEHKA COAEpP)KAHUS MHMKPOIJIEMEHTOB WM BUTAMHHOB B
NUIIEBbIX  npoaykrax» JKupel. 3aboseBaHUs 4YelOBEKa, CBS3aHHBIE C
HapyIIEHUSIMU SKUpOBoro obmena. Jlucnunuaemuu. YrieBoabl. 3a0osieBaHUS
YeJioBeKa, CBSA3aHHBIC C HApYIICHUSMU YIJIeBOIHOTO oOMeHa. CaxapHblii nuader.
benku. Ctpoenune. 3aboaeBaHus YEIOBEKA, CBA3aHHBIC C HAPYIICHUSIMU OCIIKOBOTO
oomena. @ynkmuu OenkoB. Depmentel. Mexanusm AeiictBusa.  Kiaccer
bepMeHTaTUBHBIX peaKuui. KodepmenTtsr. [IpakTrueckoe 3aHATHE
«KauecTBeHHbIE peakIMi HAa OpraHUYECKHE MOJIEKYJbl». lIpakTudeckoe 3aHsThe
«denarypauus OenkoB» IlpakTtuueckoe 3aHsitue «lM3ydyeHne aKTUBHOCTH
aMmIa3bl». BuUTaMuHBI KUPOPACTBOPUMBIE, BoaOpacTBOpuMble. lIpeBpaimienue
BUTAMUHOB B aKTUBHbIE (POpMbI KOpepMeHTOB. ABUTAMUHO3bl. OCHOBHBIE THUIIbI
Metabonuueckux peakuuil. buosneprernueckue mpouecchl. [nuxonusz. Lluki



Kpebca. Ilens nepenoca snexkTpoHoB. OKUCIEHUE XUPHBIX KUCIOT. Kartabanuzm
aMUHOKUCHOT.  ['mrokoHeorene3.  CuHTE3  yrieBoAOB, OE€IKOB,  JKUPOB.
Merabonutnueckue 3aboneBanus. IIpaktuyeckoe 3anatue «Pemenue 3amay Ha
sHepreTudeckuii oomen». Krertka. [lonatue memOpanbl. DyHKIMU MeMOpaH.
Bunsl TpancnopTa B KiieTKy. MeMOpaHHbIE OpraHOu bl 3a00JI€BaHUS CBSI3aHHBIC C
HapylieHueM paboTbl MEeMOpaHHBIX OpraHesul, OOJIe3HUW HAKOIUJICHUs. THIIbI
KOHTaKTOB MEXAY KJIETKaMHU. 3HAYEHUE MEKKJIECTOYHOM KOMMYHUKAIUU JJId
310pOBbsl opranusma. lIpakTuueckoe 3ansTHe «/luamuz (kiaeTouka Tpayoe)».
Anpo.  VYpoBHM  YIAKOBKM  XpOMAaTuMHA.  XPOMOCOMHBIE  TEPPUTOPHUH.
HememOpanHbie opraHOUIbI.

2. MonexynsapHas 6uonorus. (20 yacoB)

OcCHOBHBIE BE€XW pa3BUTUS MOJEKYJIsIpHOU Owuonorun. HykienHoBbIE
kuciioTel. OCHOBHBIC TPUHIMUIIBI cTpoeHus. [Ipaktuueckas pabora «Bwimenenue
JJHK w3 Oanana». [IIpaktuueckas pabGora «Moxens JIHK-opurammy».
[Ipaktuueckas pabora «Omnpexaenenue kadectBa npernaparoB JJHK ¢ momormbio
criektpooToMeTpun» (MpU HATUYUU 00OpyJ0oBaHUs). MaTpuyHbIE CHUHTE3BI.
Penmkamnus — OCHOBa KIJIETOYHOrO JeleHus. [IpuHUMIOBI  peruIMKaIuu.
[Ipaktuueckas pabora «PermkatuBHas MamuHa  (MTpa-IeMOHCTPALINS ).
[Tpaktuueckas paborta «IILIP (Momens ammudukanus Ha Oymare)». Myrtamumu.
Urto BeI3bIBacT wu3dMeHeHus B crpoenun JIHK. Ilpunumner penapanumu.
Tpanckpunuums. Ilpaktuueckass pabora «Cuia nmpomoropay. ['eHeTHUeCKUi KOJI.
[Ipaktuueckas pabora «PemieHue 3amad Ha TEHETUYECKUU KOa» TpaHCIALMs.
[Ipaktuueckas pabora «®Ponguur OenkoBy. OpraHuszanus TreHOMa BHPYCOB
[IpoTMBOBHpYCHBIE CpENCTBA, MEXaHW3Mbl HX neWcTBUsA. OpraHuzanus reHoMa
Oaktepuii ~ AHTuUOakTepuanbHble Tpemnapatbl. McciemoBarenbckass — paborta
«PacnpocTpanenre aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit» OpraHusaiys reHoMa
sykapuoT ['eHomMHOEe pemaktupoBaHue. IIlpakTuueckas pabora «Pabora B
COBPEMECHHBIX TIe€HETHYECKHX 0a3ax maHHbIX. IIpoBemenue In silico anamusza
MOCJIEI0BATEIIBHOCTEN T€HOBY.

3. ®apmakosiorus (28 yacoB)

[lonsiTue o nekapcrtBax. [IpuHOMOBI TOAXOJA K TOKMCKY HOBBIX
JeKapcTBEHHBbIX cpencTtB. CKpUHUHT U ero Metojbl. VccnenoBatenbckas padora
«IKCHEPUMEHTHI MO OMPE/ICTICHUI0 TOKCUYHOCTH BEIIECTB Ha apTeMuausax». [lytu
BeeaeHuss JIC. dapmakoKMHETHMKAa JIEKQpCTBEHHBIX BelllecTB. BcackiBaHue
(abcopOumst) sexapctB. (OCHOBHBIE MEXaHU3MBl BCacChIBaHUS. [paHCHOPT
JIEKapCTBEHHBIX BemiecTB. [ 'eHbl u Oenku mepBoit (has3er onorpanchopmanuu. [Tytu
BBIBEJICHUS JIEKAPCTB M3 OpPraHu3Ma. JDKCKpeUHsl ¥ dIUMHUHALUs. ['eHbl U Oenku
BTOpOo (a3pl Omorpanchopmarmu. dPapmakognHamuka. [ maBHOe W MOOOYHOE,
pPE30pOTUBHOE U MECTHOE, MpsAMOE, HempsiMoe U pediiekTopHoe aeiicTBue. Buabl
B3aUMOJIEHCTBUS JieKapcTB. CHHEPrU3M U aHTaroHW3M MpPHU COBMECTHOM JEHCTBUU
JICKapCTBEHHBIX BEIIECTB, WX PA3HOBUIHOCTH. TpaHCMEeMOpaHHBIA CHUTHAJIHHT.
Tunel KIETOYHBIX pelenTopoB. MeMOpaHHbIE: HOHHbIE KaHAJIbI, KaTAJIUTHYECKHUE
u compspkeHHble ¢ G-Oenkamu; BHYTPUKICTOYHBIC: ITUTOTUIA3MATHYECKUE U



sepHble. MexaHu3Mbl JIMTaH/-PEIENTOPHOTO B3anumoaeicTBus. CeneKTUBHOCTD
(M30MpaTeabHOCTD) JICVCTBUS, CBSI3b «XHUMUYECKas CTPYKTYypa —
dbapMakosioruueckass aKkTUBHOCTH BeHIeCTB». DapMaKOJIOTHUECKON MOMYJSLUN
CUHANTUYECKON  XOJMHEPruYecKorm mnepenayd. MOJIEKyJISIpHBIE  MEXaHU3M
NEUCTBUS 51 (bapmakoioruueckue CBOMCTBA Mx0nuHO0JI0KaTOPOB,
raHrauoO0JIOKaTOPOB M KypapenmoJoOHBIX  cpedacTB.  Dapmakosiornyeckas
peryisiuusi  aKTUBHOCTU  QJPEHEPTrUYecKOro  CHUHamca. AJpPEHOMUMETHKH,
aJpeHo0JIoKaTopbl,  cuMnaToJuTuku.  IlpakTuueckas  paGora  «Bnusnue
aJpeHaJuHa Ha CEepACYHbIE COKpauleHus (MporpaMMHOE OOECIEUYECHHE)Y.
MonekynsipHas (apMakoJioTUs aHTHAJIEPTUYECKUX CPEACTB. | MCTaMUHOBBIE
pelenTophl: THIBL, MOJIEKYyJsipHass opranuzamnus. Crabunuszatopsl MeMmOpaH
TY4HBIX  KJIETOK:  MOJEKYJSPHBIH  MEXaHU3M  JICUCTBUS, OCOOCHHOCTHU
KIMHUYECKOTO TPUMEHEHMs, TOYKH TMPUWIOKEHUS JEWUCTBUS HWHTUOUTOPOB
JUTIAHBIX  MEIUATOpOB. MexaHu3M JeWCTBUS M TPUMEHEHHE IMpernaparTos,
CTUMYJIMPYIOIIUX TMpoIecchl uMMyHuTeTa. dapmakonornyeckas XapakTepUCTHKA
WHTEPJICMKUHOB: TOJYy4YCHHE, MEXaHu3M JehcTBusl, mnpuMeHeHue. OCHOBBI
naTou3nonoruu octTpoha3zoBoro OTBETa, MeAUAIUS BOCTaIeHUs. MONIEeKyIpHBIMA
MEXaHU3M  MPOTUBOBOCHAIUTEILHOTO  JEHUCTBHS  TIOKOKOPTHUKOCTEPOHUIOB,
HECTEPOWIHBIX IMPOTHBOBOCTIANMTENBHBIX cpeacTtB. [IpakTuyeckas paboTa
«'ucronoruueckue mnpenaparbsl UMMYHHOW cucTeMbl». [loHsITHE O Hapko3e
HAapKO3HBIX Ipernaparax. KileTouHblii U HEpBHBIM Hapko3. PapMaKoJorHuecKas
XapaKTEPUCTHUKA OTHENbHBIX TPYIIl HApPKO3HBIX cpeAcTB. IlocienoBarenbHOCTh
JENCTBUSL Ha IeHTpajbHylo cucteMy. Ilpaktuyeckas pabora «I'mucTomoruueckue
npernapatbl HEpBHOM cucTembl». ®dusmonorunueckuii coH; ¢das3pl cHa. Bumsl
HapyweHnil cHa IloHATHE O MEOUKaMEHTO3HOM CHE W CHOTBOPHBIX Ipernaparax
(runHOTHKAaX). MOJIeKyJIsIpHbIE acTIeKThl Houuenuuu. OnuaTHbIE PELENTOPbI, UX
TUNBL.  OHKeQanuHbl U JIHAOPOUHBI - DSHIOTCHHBIE JIUTAHABI OMUATHBIX
penenTopoB.  AHTUIICUXOTHYECKOE  JACHCTBHE, BIUSHHE Ha  (DYHKIHIO
AKCTpAUpPaMHUIHON CHUCTEMBI, DSMOILMOHAIBHYIO cQepy, PpBOTHBIM IEHTP,
apTepUaIbHOE JaBJIEHUE, LIEHTP TEPMOPErYysaUUU. MONEKYISIpHbIE MEXaHU3MBI
JICHUCTBUSI HEUPOJIEITUKOB, BIUSHUAE HA JO(PaMUHOBBIC, CEPOTOHUHOBHIE, aJPEHO-
W THUCTAaMUHOBBIE PEIENTOpPhl, WX JEHCTBHE Ha KJICTOYHbIE MeMOpaHbl, Ha
JETIOHUPOBAaHNWE TKAHEBBIX MOHOAMHUHOB. IloTeHIMalI3aBUCHMbIE HATPUEBbBIC
KaHaJIbl KaK MUIICHHU JIEWCTBUS MECTHBIX aHEeCTEeTUKOB. CrocoObl HHTHOUPOBAHUS
MOTEHIMA-3aBUCUMbIX ~ HATPUEBBIX  KAaHAJIIOB  MECTHBIMHU  AaHECTETHUKAMHU.
IIpaktueckass pabora «Kapra skcrpeccud AOPAMUHOBBIX U CEPOTOHUHOBBIX
peuienTopoB B Mo3re Mbimei». MccnenoBatenbekas pabota «lloBegeHueckue
TeCThl Ha pbIOKax Danio rario. Ceetio-TeMHast kamepaw. McciemoBarenbckas
pabora «lIloBemeHdyeckre TecThl Ha pbiOkax Danio rario. OTkpbeITOE TOJEY.
HccrienoBatennsckass padbora «[loBemeHueckne TecThl Ha pbiOkax Danio rario.
CraifHoe MOBeICHUE.
Monynb «MonekynsipHble OCHOBBI cesieKiuu» 9 kiacc (68 yaca)
1. Monekynsipnas ouonorus. (20 yacoB)



OcCHOBHBIE BEXM pa3BUTUS MOJIEKYJIspHOU Ouosoruu. HykinenHoBble
KUCI0Thl. OCHOBHBIE NMpUHLUIBI cTpoeHud. llpakTuueckas pabora «Bblaenenue
JHK wu3 Oanana». Ilpaktuueckas pabora «Mognens JHK-opurammy».
[Ipaktuueckas pabora «Omnpexnenenue kadectBa npenaparoB JJHK ¢ momombio
cnexkrpooroMeTpun» (MpyU HAIUYUU 00O0pylnoBaHUsA). MaTpuyHble CHHTE3BI.
Pennukauust — OCHOBa KJETOYHOro JejeHus. [IpuHIUMOBI  peruivKaiuu.
[Ipaktuueckas pabora «PemnMkaTMBHas MallMHa  (UTpa-IAEMOHCTPALUS)».
[Ipaktuueckas pabora «IIP (Monmens ammmudukanus Ha Oymare)». Myranuu.
Urto Bb3bIBacT wusMeHenuss B crpoennn JIHK. Ilpunuunsl penapauuw.
Tpanckpunuus. Ilpaktudeckas pabora «Cuiia npomoropay. ['eHeTHUeCKuil KOJI.
[Ipaktnueckas pabora «PemieHue 3amad Ha TeHeTHUecKuil kon» Tpancasius.
[Ipaktuueckas pabora «@PonguHr OenkoBy. OpraHuzanus TreHOMa BHPYCOB
[IpoTUBOBHUpPYCHBIE CpPENICTBA, MEXaHU3MbI UX jAecTBus. OpraHuszanus reHoma
Oaktepuii ~ AHTuOakTepuanbHble npenapatbl. McciemoBarenbckas — paborta
«PacnpocTpanenre aHTHOMOTUKOPE3UCTEHTHBIX OakTepuii» Opranuszainus reHoma
sykapuoT ['eHomMHOoe penaktupoBanue. [Ipaktuueckas pabora «Pabora B
COBPEMCHHBIX TI'CHETHYeCKHX Oa3ax gaHHbIX. [IpoBenenue In silico anammsa
NIOCJIEI0BATEIIBHOCTEN T€HOBY.

2. MounekynsipHble OCHOBBI TeHETHKH (20 4acoB)

[Ipenmer renetuku. Kpartkas wucTopusi pa3BUTUS TMPEACTABICHUS O
HacjaeACTBEeHHOCTH. OT reHa K MpPU3HAKYy: KaK pacKkpacuTh Kora. UTo Takoe
npu3Hak? IlyTe oT reHa no mnpuszHaka. Myrtaumu. Asuienu. ['eTepo3urorsl u
FOMO3UTOTHl. JJOMUHAHTHBIE U PELIECCUBHBIE auienu. PoneBas urpa «Aiuenm».
UccnenoBarensckuii mpoekt MyrareHnsie ¢akTtopbl. ['€Hbl CTpOAT Opranusm.
Bxurouenne u BbIKITIOYeHHE Oobiioro Habopa reHoB. Kak KJeTKM MOHHUMAIOT,
Kakhue TeHbl JOJDKHBI paborath. PoneBas wurpa «Cynp0Oa kietku». [ 'eHbI-
nepekiouarenu. [IpaktTuueckoe 3a1anne « AITOPUTMBI ISl KJIETOK». J{UCKpeTHOe
HacJeJO0BaHUE NMPU3HAKOB. 3aKOoHBI MeHensd: oAuH IeH - oguH npu3Hak. Cxema
CKpelMBaHusl. 3aKOH  eauHOOOpa3us  TUOPHUAOB  TMEPBOTO  MOKOJICHUS.
[Ipaktuueckoe 3amanue «EnuHooOpa3We  MEpPBOTO  TMOKOJICHHS».  3aKOH
paclleIUieHdss [pU3HAKa BO BTOPOM IOKoJeHWH. IIpakTuueckoe 3anaHue
«PacierieHue Bo BTOpoM MokojieHun». McciaeaoBatenbCkuil MpoeKT «3aKoHbI I
MeHznenst B 3KCIepUMEHTe». 3aKOHbl MEHJens: HECKOJIBKO I'€HOB - HECKOJBKO
npu3HakoB. /lurnOpuaHoe ckpenuBanue. HezaBucumoe pacxoxaeHUE XPOMOCOM.
[Ipaktnueckoe 3amanue «Pemerka Ilennera». CuemieHHOE HacaeqOBaHUE.
B3aumonerictBue reHOB. AJuienbHOe M HeaiuielbHoe. [IpakTuyeckoe 3aHsATHE
«B3aumoneiicTBrusl T€HOB (MOJEIUPOBAHME CUHTE3a W TPAHCIOPTa MUTMEHTA B
KJeTky)» Omnpenenenne nona. [lonossie xpoMocombl. Camiibl U caMKu. Bnusnue
(bakTOpoB OKpyKaromeil cpeabl. XpOMOCOMHOE ompesneneHue moia. [lomossie
xpomocoMsbl. [Ipaktnueckoe 3ananue «HacienoBaHue, CLEIUIEHHOE C IIOJIOMY.
[TpoGnema HOMOHUTENHEHON X-XpPOMOCOMBI y KEHITNH. TPEeXIBETHBIC KOIIKH.

3. MonekynsipHble OCHOBBI ceieKIuu (28 yacoB)

l'ensl B mnomynanusx: Bequkoe paBHoBecue. [lomymsamusa. Yactorsl



BCTpEUAaEMOCTH  TMpU3HAKa W  awiens. YpaBHeHue  Xapau-BaitnOepra.
[Ipaktnueckoe 3aganue «YacToTel anjenei, T€HOTUIIOB U  (PEHOTHUIIOBY.
HccnenoBatenbCKuil MPOEKT «AHAIU3 T€HETUYECKOW CTPYKTYphl MOMYJsUUU (Ha
OCHOBe 3akoHa Xapau-Baituwepra)». I[lonynsinuu MEHSIOTCS: YHCJICHHOCTD,
MUTpanus M BbIOOp cymnpyra. DakTopbl, KOTOpPHIE BBIBOJAAT TMOMYJSLHUIO U3
paBHOBecusi Xapnu-BaitnGepra. UYucnennocts mnonyisiiuu. PoneBas  wurpa
«9ddexr ocHoBatens». PoneBas wurpa «O@dekr OyTbUIOUHOT'O TOPJIBIIIKAY.
Hpeitd renoB. Myrtanuu. Hecnmyuaitnoe ckpemuBanue. M3omsuus. [lomynsiiuu
MEHSAIOTCS: €CTECTBEHHBIM OTOOp. MexaHu3Mm [eWCTBUS €CTECTBEHHOIo OTOOpa.
HBuxymuit ot6op. PoneBast urpa «EctectBeHHBI 0TOOp». MoaudukanmonHas
U3MEHYUBOCTD. Craructuueckue 0COOEHHOCTH MOAU(PUKALIUOHHOM
n3MenunBoctu. Mccnenosarensckue paboTel «MonudukanoHHas U3MEHYUBOCTh
pacTeHHid B  Mpejenax  Ballero  MecTa JKUTeNbCTBa».  HacnemoBanue
KOJIMYECTBEHHbIX  MNpu3HakoB.  KommuectBeHHble — npusHaku.  Cpenosas
U3MEHYMBOCTh NpuszHaka. Koadduument naciemyemoctu mnpusznaka. OTBET Ha
ot6op. [Touck reHoB KOJIMYECTBEHHBIX MPU3HAKOB. OAHOHYKICOTHIHBIE BAPUAHTHI
redoB. JIHK-uun. IloaHorenoMHubIM aHainu3 accoumanuii. «OMbI» HaJl TEHOMOM.
[loctrenomuas spa. ObpatHas renetuka. «OMUKCHBIE» uccienoBanus. [Iporeom,
metabonom. IlpakTuueckoe 3amgaHue «ATpOHOMBI». JlOMecTUKalMs W UEHTPHI
TreHeTHYECKOro pa3HooOpas3us. [loncku pacTeHU ¢ «XOPOIIMMMY MPU3HAKAMU JIJIS
yenoBeka. LleHTpsl reHeTHYeckoro pazHooOpasus. Hukomnaii VMiBanoBu4 BaBuios.
Cenexuus. KomOunanmonnast u rubpuanas cenekuus. ['ereposuc. [Ipakruueckoe
3amanue «['omonornueckre psiabl HACIEACTBEHHON M3MEHYMBOCTHY». COXpaHUTh U
U3YUYUTh TEHbI, 4TOOBl MEHATh Oynaymee. Kak mnpaBUIbHO XpaHUTb TEHBI.
Komnekiuu  reHeruueckux  pecypcoB  pacteHuil.  [lpaktukym — w/unm
UCCIICIOBATEIbCKUI MPOEKT «MeTObl KyIbTUBUPOBaHHS 1IN VIro 1t cOXpaHeHUs
FEHETUYECKUX PECYPCOB PACTEHHHN W I YCKOPEHHOW CENEeKIMn». | eHeTnueckue
LHECHTPHl B HalIeW cTpaHe. ['1e 3aHMMAIOTCA T€HETHUKOW M T€HOMHUKOW TSI HYX]I
CEJIbCKOTO XO35MCTBA.

[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHEYPOYHOM JEATEJIBHOCTHU «PASTOBOPEI O BAXXHOM»

3aHATHS B paMKax MpOrpamMMbl HAMpaBJeHBl HA 00ECTICUeHUE JTOCTUKCHUS
IIKOJIBHUKAMU  CIIEAYIOIIMX JIMYHOCTHBIX, METAIPEAMETHBIX M MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3yJIBTATHI:

B cdepe rpaxkmaHckoro BOCHHTAaHHS: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM JEATEIIBHOCTA TNPU BBIINOJHEHUH HWCCIEAOBAHUM W IPOEKTOB,
CTPEMJICHUE K B3aUMOIIOHUMAHHIO U B3aUMOIIOMOIILIH.

B cdepe marpmoTmueckoro BOCTIHTAaHHS: OTHOIIEHHWE K OWOJIOTUM KaK K
BA)KHOM COCTABIISAIOLIECH KYJbTYpPbI, TOPAOCTh 3a BKJIaJ POCCUMCKHX U COBETCKUX
Y4€HBIX B pa3BUTHE MUPOBOM OMOJIOTUUYECKON HAYKHU.



B cdepe nyxoBHO-HPaBCTBEHHOTO BOCIHUTAHUS: TOTOBHOCTH OIICHUBATh
MOBEJICHUE U MOCTYNKHU C MO3UIMUA HPABCTBEHHBIX HOPM M HOPM SKOJOTHYECKOMN
KyJbTYypbl; TMOHMMaHUE 3HAYMMOCTH HPABCTBEHHOIO acleKTa JAesTeIbHOCTH
YeJI0oBeKa B MEAUIIMHE U OUOJIOTHH.

B cdepe oscreTmueckoro BOCIHUTAHUS: TMOHMMAaHUE POJIU OHOJOTHH B
dbopMUPOBaHUYN ICTETUUECKOU KYJIBTYPHI JIMYHOCTH.

B cdepe dusmueckoro Bocnutanus, GopMUPOBaHUS KYJIbTYPHI 310POBbI U
AMOIMOHAIBHOTO 0JIarOINONIy4YHs: OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 370POBbIO
M YCTaHOBKA Ha 3J0pOBBIA 00pa3 Xu3HM (3I0pOBOE NHUTAHUE, COOJIOACHHE
TUTUEHUYECKUX TPaBUI U HOPM, COalaHCUPOBAHHBIM PEXXUM 3aHATUN U OTIbIXA,
perynsipHas ¢Gu3udYecKass aKTUBHOCTH), OCO3HAHUE TIOCJICICTBUN W HEMPUITHE
BpPEIHBIX MPUBBIUCK (yHOTpeOseHUEe aaKoroyisi, HApKOTUKOB, KypeHUE) U HHBIX
dbopm Bpena st GU3NYECKOTO U TMCUXUYECKOTO 3JI0POBBS; COOIIOJIEHUE MPABUI
0€30MacHOCTH, B TOM YHCJIE€ HABBIKM 0€30MacHOTO MOBEICHUS B PUPOIHOM Cpejie;
chopMUpPOBAaHHOCTh  HaBblka  peduiekcuu, yIpaBJICHUE COOCTBEHHBIM
SMOILIMOHATBHBIM COCTOSIHUEM.

B cdepe TtpymoBoro BocmuTaHUA: AaKTHBHOE YYacTHE B PEIICHUU
MPaKTUUECKUX 3a/1au (B paMKax CeMbH, IIKOJbI, TOPOJIa, Kpasi) OMOJIOTHYECKON U
JKOJIOTUYECKON  HAMpaBICHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYEHUIO
npodeccuii, CBI3aHHBIX ¢ OMOJIOTHEHN.

B cdepe nskomormueckoro BOCHUTAHUS: OpHUEHTAIMS Ha TNPUMEHEHHE
OMOJOTUYECKUX 3HAHUN TPH pEUICHUH 3a/lad B O0JACTH OKpYKaroIIell Cpelsl;
OCO3HAHME PKOJIOTUUECKHUX MPOOJIEM U IMyTeH UX PElIeHUs; TOTOBHOCTh K YYaCTHIO
B [IPAKTHYECKOM AEATEIbHOCTU SKOJIOTHUYECKON HAIIPABIEHHOCTH.

B cdepe noHuManus IIEHHOCTM HAYYHOTO TO3HAHUS: OpHUEHTAIUS Ha
COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTaBICHUNA 00 OCHOBHBIX OMOJIOTHUYECKHX
3aKOHOMEPHOCTSX, B3aMMOCBS34X YEJIOBEKA C MPUPOJHON U COLUAIBHOU CPENION;
NOHMMaHWE POJM OHONIOTMYECKOW Hayku B  (OPMHUPOBAHUM  HAYYHOTO
MHUPOBO33PECHUS;  Pa3BUTHE  HAy4YHOM  JIIOOO3HATENILHOCTH, HMHTEpeca K
OMOJOTNYECKOI HayKe, HABBIKOB MCCIIEIOBATEIHCKOM JACSITEIILHOCTH.

B cdepe aganTanuu Kk M3MEHSIONUMCS YCIOBUSIM COIMAIIBHON U IPUPOTHON
Cpelbl: aJeKBaTHAs OLEHKA W3MEHSIOIIMNXCA YCJIOBUM; MPUHATHE pEUICHUS
(MHAMBUYaTbHOE, B TPYIINE) B U3MEHSAIOLIMUXCS YCIOBUSIX HA OCHOBAaHUM aHaIu3a
Ouonornyeckoil WHpOpMaNUY; TJIAaHUPOBAHHWE NEHCTBUNA B HOBOW CHUTYyallMd Ha
OCHOBAaHHUHU 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpenMeTHble pe3yabTaThl:

B cdepe oBmagenuss yHHMBEpCanbHBIMH YYEOHBIMH TIO3HABATEIHLHBIMU
nercTBUAMU: ba3oBble TOTMYECKUE AEUCTBUS:

* BBISBJIATh M XaPAaKTEPHU30BATh CYMIECTBEHHBIC MPU3HAKN OMOIOTHYECKUX
00BEKTOB (SIBIICHU );

* YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIMHA OUOTOTHICCKUX
00BEKTOB (SIBJICHUH, IIPOIIECCOB), OCHOBAHMS JJjisi OOOOIIEHWS W CpPaBHECHUS,
KPUTEPUH MPOBOJUMOI0 aHAIIN3A;



* ¢ y4€TOM TMPEJIOKEHHOM  OWOJOTUYECKOW  3aJaud  BBISIBISATH
3aKOHOMEPHOCTH ¥ MPOTHBOPEYHsI B pacCMaTpUBaeMbIX (aKTaxX U HAOIIOICHUSX;
npeaiaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIA,

* BBISIBIIATH ACHUIINTHI HH(DOPMAIUH, TaHHBIX, HEOOXOIUMBIX ISl PEIICHUS
MOCTABJICHHOM 3aJa4M;

* BBISIBIIATH NMMPUYMHHO-CJICJACTBCHHBIC CBS3U NPHU W3YYCHUU OMOIOTHYCCKUX
SBJICHMA ¥ TIPOIIECCOB; JEJIaTh BBIBOJLI C HWCIIOJIB30BAaHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUYCHUN, YMO3aKIIOUEHUH IO aHAJIOTHH, (hOPMYJIUPOBATH
TUIIOTE3bI O B3aUMOCBSI3SIX;

* CaMOCTOSITEIBHO BBIOMpATH CIOCOO pEIICHHS] y4eOHOW OMOIOTHYECKOM
3alayd  (CpaBHUBAaTh HECKOJIBKO BapUAHTOB pEIICHUS, BBIOMpaATh HauboJIee
MOJIXOJISAIIUN C YYETOM CaMOCTOSITETLHO BBIJICIICHHBIX KPUTEPHUER).

bazoBble nccaen0BaTeIbCKUE ICHCTBUS:

* HCII0JIH30BaTh BOMPOCHI KaK MCCIICIOBATEILCKUI HHCTPYMEHT ITO3HAHHS,

* (hopMyaUpOBaTh BOIPOCH], (PUKCHUPYIOIIUE Pa3pblB MEKIY PCATBHBIM U
JKEJIaTeIbHBIM COCTOSTHUEM CHUTYaIluH, 00hEKTa, U CAMOCTOSATEILHO YCTAHABINBATh
MUCKOMOC M JIaHHOC;

* (QopMHUpOBaTh THINOTE3Y 00 WCTHHHOCTH COOCTBCHHBIX CYXKICHUH,
apryMEHTHUPOBATh CBOIO IMO3UIIMIO, MHECHUE;

* TMPOBOJUTH IO CAMOCTOSTEIBLHO COCTABICHHOMY IUIaHY HaOIIOACHUE,
HECJIOXKHBIM OMOJOTHYECKUN OKCIEPUMEHT, HEOOBIIOE HCCIEOBAaHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEH OMOJIOTHYeCcKOro 00beKTa (IIporecca) n3ydeHus,

* TPUYMHHO-CIICJICTBEHHBIX CBA3€H M 3aBUCUMOCTEH OHOJOTHYECKUX
00BEKTOB MEXKITY COOOM;

* OILIGHUBaTh HAa TMPUMEHUMOCTH U JOCTOBEPHOCTH WH(OpMAIHIO,
MOJIYYCHHYIO B X0/1€ HAOIIOICHUS U DKCIIEPUMEHTA;

* CaMOCTOSITEIFHO (pOPMYITHUPOBATh 00OOIIECHHS M BBIBOJBI 110 Pe3yiIbTaTaM
NPOBENEHHOTO HAONIONCHMS, DKCIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMU OIECHKH
JIOCTOBEPHOCTH TOJYYCHHBIX BBIBOJIOB M O00OIICHUI;

* MPOTHO3UPOBATH BO3MOXHOE JabHEHIEE pPa3BUTHUE OHOJOTUYECKUX
MPOLIECCOB M UX TMOCJE/CTBUS B AaHAJIOTMYHBIX WU CXOJHBIX CUTYAIlUAX, a TaKKe
BBIIBUTATh MPETNON0KEHHUS 00 UX PAa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.
PaGota ¢ undopmanueii:

* IPUMEHSTH PA3TUYHbIE METOJAbI, HHCTPYMEHTHI U 3aMPOCHI MPHU MOUCKE U
orOope OmomornyecKkoi HMHGPOPMAIMU WIM JAHHBIX M3 HCTOYHUKOB C YYETOM
MpeIJI0OKEHHON YueOHOM OMOJIOrHYeCcKoi 3a1auu;

* BBIOMpATh, AHAIM3UPOBATH, CUCTEMATHU3MPOBATH W HWHTEPIPETUPOBATH
Ounonornyeckyro nH(GpOpPMAIUIO PA3TUIHBIX BUJOB U (JOPM MPEACTABICHHUS,

* HAXOAWTHh CXOJHBIC apTyMEHTHI (ITOATBEPKIAIONINE WM OMPOBEPraronine
OJIHY | Ty K€ HJICI0, BEPCUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX UICTOUYHUKAX;

*  CaMOCTOSITEJILHO BBIOMpATh ONTHUMAJBHYIO (OpPMY MpeACTaBICHUS
uHQOpPMAIIM W WUTIOCTPUPOBATH pENIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMmMamu, HHOU rpaukoi u ux KOMOUHALUSIMU;



* OLICHMBATh HAJEKHOCTH OMOJOrMYecKOW HHGOpPMAIMU IO KPUTEPUSM,
MPEJIOKEHHBIM YUUTENEM WU CHOPMYIHUPOBAHHBIM CAMOCTOSITEIbHO;

* 3allOMUHATh M CHUCTEMAaTU3UPOBATH Ouojoruyeckyro wuHdopmanuoo. B
chepe oBIIaJICHUS] YHUBEPCATIbHBIMHU yY€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSIMHU
Ob61enue:

* BOCIpPUHHMATh M (QOPMYIUPOBATH CYXKICHHS, BBIpaKaThb HSMOIUU B
MIPOIIeCCe BHITIOJIHEHUS MPAKTUYECKUX U Ja00paTOPHBIX padoT;

* BeIpakaTh ce0st (CBOIO TOUKY 3PEHHMsI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HEBepOaJbHBIE CpEJCTBA OOIICHUS, MOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, 3HaTh U PAaCMO3HABATh MPEANOCHUIKH KOH(PIMKTHBIX
CUTyaIui U cMsIT4aTh KOH(QIUKTHI, BECTH MIEPETOBOPHI;

* [IOHUMATh HAMEPEHHS JIPYTUX, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU opme hopMyIUpOBaTh CBOU BO3PAKEHHUS;

* B XOJ€ Juajora W/Wiu JTUCKYCCUHU 3a7aBaTh BOIPOCHI IO CYIIECTBY
o0cyxmaeMol OWOJIOTHYECKOM TEeMbl M BBICKAa3bIBATh WJICH, HAIlCJICHHBIC Ha
pereHre OMOIOTHYeCKOM 3a7ja4u U TOIJIepKaHue OJ1aroKenaTeIbHOCTH OOIICHUS;

* COIOCTaBIATh CBOM CYXIEHUS C CYXICHUSMH JIPYTUX YYaCTHHKOB
Juasora, 0OHapPYKHUBATh PA3IUYHUs U CXOJICTBO MO3UIINIA;

* nyOJUYHO TPEACTABIATH PE3YyJbTAaThl BBIMOJHEHHOTO OMOJOTHYECKOTO
ombITa (PKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

* CaMOCTOSITENIbHO BBIOMpaTh (OpMAaT BBICTYIUIEHUS C YYETOM 3aja4y
Ipe3eHTAIMd U OCOOCHHOCTEW ayJAMTOPUH M B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIE U TUCBMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MJUTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHas 1€STEIbHOCTh (COTPYAHUYECTRO):

* IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAJIbHOM
paboThl MpHU pelieHUH KOHKPETHOW OMOJOTHYECKON mpoOsieMbl, 0OOCHOBBIBATH
HEOOXOMMOCTh MPUMEHEHUSI TPYIIOBBIX (OPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTaBJICHHON y4eOHOM 3a1a4H;

* TIPUHUMATH I1I€Jb COBMECTHOH JESATEIBbHOCTH, KOJJIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTIKEHUIO: PACIPENeNsiTh POJIM, I0rOBAPUBATHCS, 00CYKAATh
MIPOILIECC U PE3YJIHTAT COBMECTHOM PabOTHI;

* yMeTh 0000IIaTh MHEHUS HECKOJBKHUX JIOJEH, MPOSBIATh TOTOBHOCTH
PYKOBOJUTH, BBITIOIHATH MOPYYECHUS, TOAUUHATHCS,

* MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU palOTHI, OMPEEISATh CBOIO POIh
(c yuéToM MpeAnovYTeHUM U BO3MOKHOCTEM BCEX yYaCTHHKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJaud MEXAYy YJeHaMH KOMaHJbl, y4acTBOBaThb B TIPYIIOBBIX
dopmax paboTsl (0OCYXKIeHUS, 0OMEH MHEHHUSMH, MO3TOBBIC IITYPMBI U MHBIC);

* BBINIOJIHATH CBOIO YacTh PadOTHI, TOCTUTaTh KAYECTBEHHOTO pe3yJbTara Mo
CBOEMY HANpaBJICHUIO U KOOPJAMHUPOBATH CBOM JEWUCTBUS C JPYTHMMH YJIEHAMH
KOMAaH/IbI;

* OIICHWBATh KA4e€CTBO CBOETO BKJIAJia B OOMIMIA TPOIYKT MO KPUTEPHSM,
CaMOCTOSITETILHO c(hopMyIHPOBAHHBIM Y4aCTHUKAMU B3aUMO/ICHCTBUS;
CpaBHUBATh PE3YyJbTAThl C UCXOAHOM 3a7aueil U BKJIAJl KaXKJIOT0 4JieHa KOMaH]Ibl B



JOCTHKEHUE pe3ylbTaTOB, pa3AesaTh c(epy OTBETCTBEHHOCTH M MPOSBIATH
TOTOBHOCTH K NMPEAOCTABICHUIO OTYETA MIEPE]] TPYIIIION;

* OBJIAJCTh CHUCTEMOU YHHMBEPCAIbHBIX KOMMYHMKATHUBHBIX JIEUCTBUM,
KoTopas  oOecne4yuBaeT  CHPOPMHUPOBAHHOCTH  COLIMAIBHBIX  HABBIKOB U
AMOLMOHAIBHOIO HHTEJJIEKTA IIIKOJIbHUKOB.

B cdepe oBnaneHus yHUBEpPCATbHBIMU YYE€OHBIMH  PEryJISITUBHBIMU
JNEUCTBUAMMU:

Camoopranuzanus:

* BBIABIIATH NMPOOJIEMBI JIs1 PEIICHUs B )KM3HEHHBIX U YYEOHBIX CUTYyalUsX,
UCIIOJIb3Yys OMOJIOrMYECKUE 3HAHUS,

* OpHUEHTUPOBATbCA B Pa3JWYHBIX NOAXOAAX MPUHATUS  PELICHU
(MHIMBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIIEHUH TPYIIoi);

* CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pEeLIeHUs 3aa4yMl (MU €ro 4acTh),
BbIOMpaTh CcHoco0 penieHUs y4eOHOM OuoJorMyeckoil 3agadud C  y4€ToM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHUPOBATH
npeaJiaraeéMble BapuaHThl PELICHUI;

* COCTaBJIAThH IUIaH ACHCTBUM (IJIaH peaju3alid HaMEUEHHOI'O aJlfOpUTMa
pElIeHHs), KOPPEKTUPOBATH MPEMAJIOKEHHBIM aJrOpUTM C YYETOM TMOJYYCHHS
HOBBIX OMOJIOTUYECKUX 3HAHUN 00 U3ydyaeMOM OMOJIOTUYECKOM OOBEKTE;

* lenaTh BIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CamoxoHTpob (pediekcus):

* BJIaJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBALIMK U PEDICKCUU;

* 1aBaTh aJICKBATHYIO OLICHKY CUTYalLlMH U MpeJIaraTh MIaH €€ N3MEHEHUSI;

* YYUTHIBATH KOHTEKCT M MNPEABUIETb TPYAHOCTHU, KOTOPBIE MOTYT
BO3HUKHYTh TPH pEIICHUH Yy4eOHOH OHOJIOrMYecKoi 3amayu, aaanTupoBaTh
pElIeHNE K MEHSIOMUMCS 00CTOSITEIbCTBAM;

* OOBSACHATH TPHUYMHBI JOCTIOXKCHHS] (HEHOCTHIKEHUS) pe3yIbTaToOB
NEeSTENbHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOIUTh
MIO3UTUBHOE B ITPOU3OILEAIIEN CUTYAIUY;

* BHOCUTH KOPPEKTHBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
M3MEHUBLINXCS CUTYallUd, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYJHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUAM.

OMOLMOHAIBHBII NHTEJUIEKT:

* pa3nuyaTth, HAa3bIBaTh U YIPABIATh COOCTBEHHBIMHU 3MOLUSIMU U SMOLUSIMU
APYTHX,

* BBISIBJIATD U AaHAIM3UPOBATH PUYMHBI IMOLU;

* CTaBUTh ceOsI Ha MECTO JAPYroro 4eJoBeKa, MNOHUMAaTb MOTHUBBI H
HaMEpEeHUs APyroro;

* PEryJaupoBaTh COCO0 BBIPAXKEHUS IMOLIMIA.

* [Ipunsitue ce0s u IpyTUX;

* OCO3HaHHO OTHOCHTBCS K IPYrOMY Y€JIOBEKY, €0 MHEHHIO;

* IPU3HABATh CBOE MPABO Ha OLIMOKY U TaKOE K€ IPaBO APYToro;

* OTKPBITOCTB C€0€ U IPYTUM;



* 0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMOM YHHMBEPCAJIBbHBIX YYEOHBIX PETYJISITUBHBIX ACHCTBUH,
KoTopasi oOecrneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTHU
(BHYTpEHHSIS TIO3UITUS TMYHOCTH ), ¥ KU3HCHHBIX HABBIKOB TUYHOCTHU (YIPABICHHS
co00¥, CaMOTUCIIUTIIINHBI, YCTOWYUBOTO TTOBEJCHUS ).

[IpenmeTHBIC Pe3yIbTaTHl OCBOCHHS TIPOTPAMMBbI

B no3naBatenbHOM (MHTEIUIEKTYaIbHOM) cdepe:

— IPHOOPETCHHUE OIBITA HUCIIONH30BAHUS METOJIOB OMOJIOTMYECKOW HAyKH C
HENbI0 N3YYCHHS OMOJIOTHYECKUX OOBEKTOB, SIBJICHHUN M MPOLIECCOB: HAOIIOICHUE,
OIMCAaHKE, TTPOBEICHUE HECIOKHBIX OMOJIOTMYECKUX OMBITOB U 3KCIIEPUMEHTOB, B
TOM 4YHCJIC C WCIIOJIb30BAaHUEM AaHAJIOTOBBIX W IHU(PPOBBIX OHOJOTHYCCKUX
npuOOPOB ¥ HHCTPYMEHTOB;

— (opMupoBaHHEe YMCHHS HMHTCTPUPOBATH OHOJOTHYECKHE 3HAHHUSI CO
3HAHHMSIMU U3 IPYTUX YUYeOHBIX MPEAMETOB ((PU3HKHU, XUMHH, Teorpaduu, HCTOPHH,
0OIIIECTBO3HAHHMS U T. [I.);

— (dopmupoBaHHEe YMEHUH pemaTh ydeOHbIC 3aJaud OMOJOTHYECKOTO
COJepKaHMS,  BBIABIATH  NPUYMHHO-CICJACTBEHHBIC  CBSI3M,  IPOBOJMTH
KaueCTBEHHBIC M KOJWYCCTBEHHBIC pACUeThl, JCIAaTh BBIBOABI HAa OCHOBAaHHH
TIOJTYYCHHBIX PE3YJIbTaTOB;

— QopMupoBaHHE YyMCHHS IUIAHHUPOBAaTH YYCOHOE HWCCICIOBAaHUEC WIIH
IPOEKTHYI0 pabOTy C Yy4eTOM MOCTABJICHHOW ILeNu: (opMyIHpoBaTh Mpodiemy,
TUIOTE3y M CTaBUTh 3a/1aud MCCIIEIOBAHUSA, BHIOMPATH aJIeKBATHO IMOCTaBJICHHOM
IIEJIM METOJIbI, JIelaTh BBIBOJBI MO PE3yJbTaTaM HCCJIEAOBAHMS WM MPOECKTHOU
NEeSITENBHOCTH;

— (QopmupoBanne wuHTEpeca K YIIyOJEHUIO OWOJOTMYECKUX 3HAHUHN
(npennpodusibHas MOATOTOBKAa M TpodeccuoHanbHass OPUEHTAIUs) U BHIOOPY
Ouonornuu Kak TPO(HUIBHOTO TMpeAMeTa Ha CTYNEHH CPEIHEro TMOJHOTO
oOpazoBanus s Oyaymed mNpodhecCHOHAIIBHOW JeATebHOCTH, B 00JIacTH
OMONOTUN, MEIUIMHBI, OJKOJOTUU, TICUXOJOTUH, BETEPUHAPHH, CEIIbCKOTO
XO3SMCTBA;

— BJAJCHUE HaBBIKAMH pabOThl ¢ WHGpOPMAIMEHl €CTeCTBEHHO-HAYyYHOTO
collepKaHMsl, TPENCTABICHHOW B pa3Hoi (opme (B BUAEC TEKCTa, TAOIUIHBIX
JAHHBIX, CXeM, TpadHKOB, AWArpaMM, MOJENEH, H300paKeHUi), KPUTHIECKOTO
aHanu3a HHGOPMAIINH U OIEHKH €€ TOCTOBEPHOCTH;

— YMEHHE HHTETPUpPOBATH OUOJOTHYECKHE 3HAHUS CO 3HAHUSAMHU JPYTHX
y4eOHBIX MPEIMETOB; UHTEPEC K YIIIYOJICHHIO OMOJIOTMYECKUX 3HAHUN U BHIOOPY
Ouonornu Kak mpouILHOTO MPEAMETa Ha YPOBHE CPEHET0 00IIero 00pa3oBaHMs
st Oyaymiedt  mpodeccHoHanbHOW — IeATeNTbHOCTH B 00JacTd  OHWoJoruw,
MEIUIIMHBI, OKOJOTWUH, BETEPUHAPUM, CEIBCKOTO  XO3SHCTBA,  MHUIIEBOM
MPOMBITINICHHOCTH,  TICUXOJIOTHH, WCKYCCTBa, CIOpTa - WMETh YETKHE
MPEICTABICHUS O MaTEPUATUCTHYECKON CYIITHOCTA TEHOMOB JKUBBIX OPTaHU3MOB H
PETyJISINIO UX PadOTHI;



— 3HAHHUE OCHOBHBIX (AKTOPOB OKPYXKAIOIIEH Cpeabl, BIMSIONIUX Ha
pa3BUTHE M CYIIECTBOBAHME >KUBBIX OPraHU3MOB, ajanTanuid K Qakropam
OKPYKAIOIIEN CPEBI;

— 3HAaHUE OCHOBHBIX TOAXOJ0B OWOTEXHOJIOTHUHU, HCIOIb30BAHUS €€
JOCTH)KEHUH B COBPEMEHHOM KU3HM 4YeJI0BEKa, OCOOCHHOCTH HCIIOIb30BAHUS
YKMBBIX OPTraHU3MOB JIJISI TPOU3BOJICTBEHHBIX HYX]] YEJIOBEKA,;

— 3HaHHE OCHOBHBIX TMOAXOJOB CEJEKIMU U OMOTEXHOJOTHH KYJIbTYPHBIX
pacTeHUi, XapaKTepu30BaThb T'E€HETUYECKH MOAUDUIIMPOBAHHBIE PACTCHMUS,
OMEepUpOBaTh  MOHATHSAMHU, TUOpUIW3AIMA,  OTHAJICHHAs  TUOpuau3aIus,
UCKYCCTBEHHBIN 0TOOp, rerepo3uc, TpaHchopMmalus, MyTareHe3, TeéHEeTUYeCKOe
pElaKTUPOBAHUE;

— TNOHHMMAaHUE MOJICKYJSIPHBIX MEXaHHW3MOB pealu3allii HaCIEICTBEHHOU
uHpopMalM U YMEHHE CBOOOJHO ONEPUPOBATh OCHOBHBIMH TMOHSITHSMHU
MOJICKYJISIDHOM OWOJOTUM U €€ COBPEMEHHBIX HalpaBlIeHUH — TEeHOMUKH,
METareHOMUKH, TPOTEOMUKHU;

— 3HAaHUE OCHOBHBIX 3a00JIEBaHHMI dYeJIOBEKAa, MEXaHU3MOB WX Pa3BUTHS,
croco0ax UX AUArHOCTHKU U JICUEHUS,

— (QopMupoBaHHE YMEHHS UCIIOJIB30BaTh TOHITUWHBIA ammapar u
CUMBOJIMYECKUHN SI3bIK T€HETHUKH, IPAaMOTHOE NPUMEHEHUE HAYyYHBIX TEPMHUHOB,
MOHSTUN, TEOPUH, 3aKOHOB ISl OOBSICHEHUS] HAOJIOJIaeMbIX OHOJOTHYECKUX
00BEKTOB, SIBJIEHUH U IMPOIIECCOB, MO3BOJISIIONINX 3aJI0KUTh (DYHAAMEHT HayYHOTO
MUPOBO33pEeHUS. B 11IeHHOCTHO-OpHEHTAIIMOHHOM cdepe:

— 3HAHUE, 4YTO NPHUMEHEHHUE COBPEMEHHBIX TEXHOJOTHM MOJEKYISIPHOU
OMOJIOTUN TIO3BOJISIET YCHEIIHO peuiaTh Takue 37000JHEBHBIE MPOOJIEMBI, Kak
OXpaHa OKpYXKalollIel cpenbl, COXPAaHEHHWE 3/I0POBbSl YEJIOBEKA, KOHTPOJb H
BOCCTaHOBJICHHE SKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Monyab «Kak »KMBOTHbIE U PACTEHHSI MPUCTIOCAOIMBAIOTC» (IBOJIOIMOHHAS IK0JI0rus) 5-6 kiaccol (34 yaca)

Ne /it HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
) NPOrpaMMmblI KoaunuyectBo 4yacos o0pa3oBaTe/ibHbIE peCypChl
https://urok.apkpro.ru/
1 Mpl uccnemyeM KUBble 0ObEKThI 6 _
https://uchebnik.mos.ru/
5 Binsinue okpyxaronieit cpesibl Ha )KUBBIE 1 https://urok.apkpro.ru/
OpraHu3Mbl
3 B3anmoaencTBus KUBBIX OPraHU3MOB 4 https://uchebnik.mos.ru/
4 UYenoBek B )U3HU PACTEHUN U )KUBOTHBIX? 6 https://urok.apkpro.ru/
5 S TN S p——— 6 https://uchebnik.mos.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34

Monyiab «OcHOBBI pacTeHHEBOACTBa» 7-8 Kkiacchl (68 yacoB)

No 11/ HaumeHoBaHue pa3/iejioB U TeM JaekTpoHHble (HUGpoBbHIE)
°n/m
NMPOrpamMmmbl KoauvecTBo yacos oOpa3oBaTe/ibHbIE Pecypchl
1 . BBeJleHne B paCTEeHMEBOACTBO 2 https://urok.apkpro.ru/
2 ATpOTEXHUYECKHUI IKCIIEPUMEHT 6 https://uchebnik.mos.ru/
3 Posib XuMH4eCKHUX 27IEMEHTOB B IUTAHUU 20 https://urok.apkpro.ru/
pacTeHui
4 Perynsaropsl pocta pactenuii. 3amura 4 https://uchebnik.mos.ru/
pacTeHui



https://urok.apkpro.ru/
https://uchebnik.mos.ru/
https://urok.apkpro.ru/
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https://urok.apkpro.ru/
https://uchebnik.mos.ru/

BonHas, necyanas 1 mo4BeHHas KyJbTYpBI,

https://urok.apkpro.ru/

5 UX MPUMEHEHHUE B BBIPAIIMBAHUH PACTEHUM. 8
PuU3HOJIOTHsl paCTEHUI
6 KynbsrypHbie pactenusi. CoBpeMeHHbIE 20 https://uchebnik.mos.ru/
ACTEKThI CENEeKIUU
7 Pacturenbnas mpoaykums ( 8 https://urok.apkpro.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68

Monyab «buorexnosnorus» 7-8 kiaaccol (68 yacon)

HaumeHoBaHue pa3ieioB U TeM

JyekTpoHHbIE (U PpOBbIE)

Ne n/m
NPOrpamMmbl KoauvecTBo yacos o0pa3oBaTte/ibHbIE pecypcChl
1 buortexnonorus 4 https://urok.apkpro.ru/
2 MHuKpOGHOIOTHS 12 https://uchebnik.mos.ru/
DYKapuOTUYECKUE OPTraHNU3Mbl B https://urok.apkpro.ru/
3 OMOTEXHOJIOTUH (TUIECHEBBIC TPUOBI, 12
JPOAOKU, BOJOPOCIIN)
4 Hacneacreennas nadopmanms 8 https://uchebnik.mos.ru/
5 Bupyconorus 6 https://urok.apkpro.ru/
6 ['enHas nmxeHepus 1 OMOTEXHOJIOTUH 8 https://uchebnik.mos.ru/
7 BbuortexHonoruu B )KHBOTHOBOJCTBE 8 https://urok.apkpro.ru/
8 buorexHonoruu B pacTeHUEBOACTBE 10 https://uchebnik.mos.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://urok.apkpro.ru/
https://uchebnik.mos.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://uchebnik.mos.ru/
https://urok.apkpro.ru/
https://uchebnik.mos.ru/
https://urok.apkpro.ru/
https://uchebnik.mos.ru/
https://urok.apkpro.ru/
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Moayab «MoseKyasipHbIe OCHOBBI GU3MO0JI0THU M (papMaKoJI0run» 9 Kiace

(68 uacoB)
Ne /it HaumeHoBaHue pa3ieioB U TeM duekTpoHHble (¢ poBbIE)
) NMPOrpaMmblI KoaunuecTBo yacoB o0pa3oBaTejibHbIE PeCYypPChI
1 dusnosoruyeckast XuMust 20 https://urok.apkpro.ru/
2 MHUKPOBHOTOTHS 20 https://uchebnik.mos.ru/
3 dapmakoorus 28 https://urok.apkpro.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

Monyab «MosiekyJsipHbIe OCHOBBI ceJieKunmn» 9 kiacc (68 yacon)

No 11/ HaumeHoBaHue pa3/iejioB U TeM JaekTpoHHble (HUGpoBHIE)
) NMPOrpamMmmbl KoauvecTBo yacos oOpa3oBaTe/ibHbIE Pecypchl
1 MounekynspHasi OMOJIOTUs 20 https://urok.apkpro.ru/
https://uchebnik.mos.ru/
2 MonekynsipHble OCHOBBI T€HETHKHU 20 https://urok.apkpro.ru/
3 MonekynspHble OCHOBBI CEJIEKIUU 28 https://urok.apkpro.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://urok.apkpro.ru/
https://uchebnik.mos.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://uchebnik.mos.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

6 KIIACC

DJIEeKTPOHHbIE
Jara nudpoBLIe
Nen/m | Tema ypoka bp
KoiunyecTBo yacoB | u3ydeHus | oOpa3oBaTe/ibHbIe
pecypcsl
1 CBoiicTBa U CTPOECHUE KUBBIX OPraHU3MOB (CTPOEHUE KIIETKH). 1 https://uchebnik.mos.ru/
2 Bun, ocobb — opranusm Kak einHas cucTema. 1 https://urok.apkpro.ru/
3 AnanTanuu (IpucocoOIeHus). 1 https://uchebnik.mos.ru/
4 [Tonstue romeocTtasa >xuBoro opranuzma. CrocoOsl ero 1 https://urok.apkpro.ru/
MoJIep>KaHus.
5 Orpanndenust MOPQOJOTrHIECKUX U (PU3HOTOTHUECKUX 1 https://uchebnik.mos.ru/
aJanTalyii.
5 [Touemy opraHu3MbI HE CTAaHOBSITCS OECKOHEYHO OOJIBIITUMHU, 1 https://urok.apkpro.ru/
MaJIEHbKUMHU, BCESTHBIM.
7 daxTopsl OKpYXKaroliei cpenpl (aduoTuueckre, ONOTUUECKHE, 1 https://uchebnik.mos.ru/
AHTPOTIOTCHHBIE).
8 ®dakTopsl OKpYXKaroliei cpenpl (aduoTuueckre, ONOTUUECKHE, 1 https://urok.apkpro.ru/
aHTPOTIOTEHHbIE).
[TpuMepnr abHOTHYECKUX (PaKTOPOB, OKA3bIBAIOIINX OCHOBHOE 1 https://uchebnik.mos.ru/
9 BJIMSIHUE HA KU3HEACITEIbHOCTD dKUBBIX OPTaHU3MOB:
TEMIIepaTypa, CBET, BIAXKHOCTb.
[Tpumeps! abnoTnyeckux (pakTopoB, OKA3bIBAIOIIUX OCHOBHOE https://urok.apkpro.ru/
10 BIIMSIHUE HA KU3HEACITEIIbHOCTD KUBBIX OPTaHU3MOB: 1

TEMIICpaTypa, CBCT, BJIA)KHOCTh.



https://uchebnik.mos.ru/
https://urok.apkpro.ru/
https://uchebnik.mos.ru/
https://urok.apkpro.ru/
https://uchebnik.mos.ru/
https://urok.apkpro.ru/
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https://urok.apkpro.ru/

[Tpumeps! abnoTndyeckux GpakTopoB, OKA3HIBAIOIINX OCHOBHOE

https://uchebnik.mos.ru/

11 BIIMSIHUE HA KU3HEEATEIbHOCTD KUBbIX OPraHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.

12 OcHOBHbBIE 3aKOHOMEPHOCTH MIPUCTIOCOOTIEHMSI JKUBBIX https://urok.apkpro.ru/
OpPraHu3MOB K a0HOTHYECKUM (aKTopam

13 OcHOBHbBIE 3aKOHOMEPHOCTH MIPUCIIOCOOTIEHUSI JKUBBIX https://uchebnik.mos.ru/
OpraHu3MoOB K a0MOTUYECKUM (haKTOpam

14 OcHOBHBIE 3aKOHOMEPHOCTH MPUCTIOCOOIEHHUS KUBBIX https://urok.apkpro.ru/
OpraHu3MOB K a0MOTUYECKUM (haKTOpam

15 [IpucnocobaeHnst K OCHOBHBIM aOMOTUYECKUM (PaKTOpam: https://uchebnik.mos.ru/
TEeMIIEepaTypa, BIaKHOCTh U CBET.

16 [IpucnocobaeHnst K OCHOBHBIM aOMOTUYECKUM (PaKTOpam: https://urok.apkpro.ru/
TEeMIIepaTypa, BIaKHOCTh U CBET.

17 [Ipucnoco6neHns K OCHOBHBIM a0OMOTHYECKUM (haKTOpaM: https://uchebnik.mos.ru/
TEMIIepaTypa, BIAXKHOCTb U CBET.

18 [Ipucnoco6neHns K OCHOBHBIM aOMOTHYECKUM (haKTOpaMm: https://urok.apkpro.ru/
TEMIIepaTypa, BIAXKHOCTb U CBET.

19 buotnueckue GpakTopsl. 3aKOHOMEPHOCTH PA3BUTHS https://uchebnik.mos.ru/
MEKBHUI0BBIX B3aUMOOTHOILLICHU.

20 KosBostonus (XUITHUK-)KEPTBA; Tapa3uT-X0351H) https://urok.apkpro.ru/

21 DBOJIIOIMS CTpAaTEeruid TOOBIBAHMUS MTUIIIH. https://uchebnik.mos.ru/

29 CounanbHocTh. Buneiscenenusl. [lepeuens pactenuii- https://urok.apkpro.ru/
BpEIUTEIICH.

23 Antponorennsie ¢axtopsl. [IpaBna jin, 4To NepBOOBITHBIE JTIOIU https://uchebnik.mos.ru/
KWIA B TADMOHHMHM C IPUPOJIOH.

24 OpoManiHMBaHUE U IPUPYUEHHUE )KUBOTHBIX U PACTCHHM. https://urok.apkpro.ru/
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https://uchebnik.mos.ru/

25 3aueM cnacaTh BIMUPAIOIINE BU/IbI, KaK 3TO J€JIaTh 1

KyneTypHBIE pacTenus u ux qukue npeaku. [louemy BaxxHO Ux https://urok.apkpro.ru/
26 coxpaHsTh. PazHooOpa3ue KyIbTypHBIX paCTEHUH U UX 1

3HAa4YCHUE B J)KU3HU YEJIOBEKA.
27 KpacHas xknura Baiieil TeppuTOpun. 1 https://uchebnik.mos.ru/
28 Oco60 oxpaHsieMble TEPPUTOPHH, 3aTIOBETHUKH Poccuu 1 Mupa 1 https://urok.apkpro.ru/
29 Buocdepa — o1Ha U3 BaKHEHIINX 060J10UeK 3eMITH. 1 https://uchebnik.mos.ru/
30 YTo Takoe «IKOJOrHYecKHe HULIN» ¥ KaK OHH (pOPMHUpPYIOTCS? 1 https://urok.apkpro.ru/

dopmupoBaHUe 3HAHUH TI0 OMOPA3HOOOPA3UIO KU3HEHHBIX https://uchebnik.mos.ru/
31 (dhopm, MOBEIEHYECKUX TPUCTIOCOOICHUH, MOTU(PHUKAITMOHHAS 1

W3MEHUYUBOCTD

dopmupoBaHUe 3HAHUH TI0 OMOPA3HOOOPA3UIO JKU3HEHHBIX https://urok.apkpro.ru/
32 ($hopmM, OBEICHYECKUX TTPUCTIOCOOIECHUH, MO U (PHUKAITMOHHAS 1

W3MEHUYUBOCTD
33 PacturensHble cOOOIIECTBA U UX THUIIBL. 1 https://uchebnik.mos.ru/
34 Pa3BuTHE 1 CMEHBI PACTUTEIIBHBIX COOOIIECTB 1 https://urok.apkpro.ru/

34

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

https://uchebnik.mos.ru/

https://urok.apkpro.ru/

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

https://uchebnik.mos.ru/

https://urok.apkpro.ru/

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://uchebnik.mos.ru/

https://urok.apkpro.ru/
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