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HOACHUTEJIBHASA 3AITUCKA

AKTyaJIbHOCTb M Ha3HadyeHHe mporpammbl. Pa0ouas mporpamma  Kypca BHEYPOUHOU
nearenbHOCTH  «buonorus.  IlpoekTHO-MccienoBaTeNnbCKasi — JIESATENBHOCTh»  pa3paboTaHa B
COOTBETCTBUHU C TpeboBaHmsiMu DenepaabHOrO TOCYyJapCTBEHHOTO OOpa30BaTEeNIbHOTO CTaHIapTa
OCHOBHOTO 0011ero 00pa3oBaHus, OPHEHTUPOBaHA Ha O00OECIeYeHNE WHAWBHUIYAIbHBIX NOTPeOHOCTEH
oOyJaromuxcss W HampaBlieHa Ha JOCTH)KEHHE IUIAHUPYEMBIX PEe3yabTaTOB OCBOEHHUS MPOrPaMMBI
OCHOBHOTO 0011ero o0Opa3oBaHMsl C y4eTOM BbIOOpa ydyacTHHKaMU OO0pa30BaTEIbHBIX OTHOIIEHUM
KYPCOB BHEYPOUYHOU AESATEILHOCTH. ITO MO3BOJIIET 0OECIICUUTh €AMHCTBO 00A3aTEIBHBIX TPEOOBAHMIA
®I'OCBo BceM MPOCTPAHCTBE HIKOJILHOTO 00pa30BaHus: HE TOJIBKO HA YPOKE, HO U 3a €ro IpeeIaMu.

AXTyallbHOCTh peanu3aliy JaHHON MporpaMMbl 00YCIIOBIEHA CaMOM OCOOEHHOCTBIO MPOEKTHO-
HCCIIEIOBATENIbCKON JESITEIbHOCTU. DJTa JESTENbHOCTh JIE)KUT B OCHOBE I103HABATEIBHOIO MHTEpeca
pebeHKa, SBJISETCS 3aJI0rOM YMEHHUsS IUIaHWPOBATH JIFOObIE IEHCTBUS U BaXKHBIM YCIOBHEM YCIIEHITHOM
peanuzanuu uned. JlroOble H3MEHEHHMs] COBPEMEHHOTO OOIIecTBa CBS3aHBl C TPOEKTaAMH U
UCCIIEIOBAaHUSIMU — B HayKe, TBOpPYECTBE, Ou3Hece, OOIecTBEHHOW >Xu3HHU. [lo3ToMy BaskHBIM
AJIEMEHTOM DAa3BUTHS JIMYHOCTH OOydaromerocsi sBjsercss (OpMHUpOBAaHUE OCHOBHBIX HAaBBIKOB
MIPOEKTHO- MCCIIEI0BATENbCKON NESATENbHOCTH.

[Iporpammoii mperycMOTpeHo (hopMHpPOBaHHE COBPEMEHHOTI'O TEOPETUUYECKOTO YPOBHS 3HAHMUIM,
a TakKe M MPAKTHYECKOTO OMbITa paboThl ¢ JTAOOPATOPHBIM 000PYAOBAHHUEM, OBJIA/IEHUE MPHUEMaMHU
UCCIIEIOBATENIbCKOW  JeSITeNbHOCTH. MeToabsl  opraHu3aluud  o0pa3oBaTeIbHOW W HAy4YHO-
UCCIIEIOBATENIbCKOW  JIeATENbHOCTH  IpeaycMaTrpuBaioT  (GOpMUpOBaHHE Y  0OydYaroImIUXcs
HECTaH/JAPTHOTO TBOPUYECKOTO MBILIUIEHHS, CBOOOJBI CAMOBBIPAXEHUS M WHIUBUAYAIBHOCTH
CY)KJICHUH.

JUia  mojmHOro  ydera  MOTpeOHOCTEH — yyamuxcs B~ [pPOrpaMMe  HCIOJb3yeTcs
mupdepeHINPOBaHHBIA MOIX0J, YTO CTUMYJIMPYET YdYallerocss K YBEIMYEHHIO MOTPeOHOCTH B
WHIUBUAYAIbHON, WHTEIUICKTYyalbHOM M TO3HABATEIbHOW JEATENIbHOCTH M PA3BUTUIO HAYYHO-
HCCIIEIOBATEIbCKUX HAaBBIKOB. [Iporpamma cTanet BocTpeOOBaHHOMN B MEPBYIO OUYepeab HIKOJIbHUKAMU,
KOTOpble HMEIOT CTOMKHMH MHTEPEC U COOTBETCTBYIOIIYIO MOTHBALMIO K HM3YyYEHUIO IMPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIa,eCTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B nmoapocTkoBoM Bo3pacTe ydaniyecsl NposBiSIOT CBOK 3aMHTEPECOBAHHOCTh B TOW WJIM MHOM
obOnacTu 3HaHUM, HAyYHOM HAIpPABICHUU WU MpodeccHoHaNbHON nesTenbHOoCTH. Takum 00pazom
MPOUCXOIUT (OPMUPOBAHUE TIO3HABATEIBHOW W MPOQPECCHOHANBHON COCTaBISIOUIEH JIMYHOCTH,
MIOMOTaeT y4aleMycsi B OIMpeeleHUH OyIylero >KM3HEeHHOTO MyTH U B MPOQeCcCCUOHAIBHOM BBIOOpE
rocJie OKOHYaHus HIKoJisl. [1006HOTO poAa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE KeJlaHUue
IIKOJIbHUKA K TO3HAHUI0 HOBOTO, PACHIMPEHUI0 M YIIyOJIEHHWIO COOTBETCTBYIOLIWMX 3HAHUU, U
MOJIyYEHUIO HOBBIX B TOM YHCJIE IMPAKTUYECKHX HABBIKOB, a TaKKe MOTHBHPYET ydyalllerocs Ha
poQopHEeHTALIHUIO.

[IporpamMma HaresneHa Ha MOMOIIs peOCHKY B OCBOCHUH OCHOB OpPraHU3allMU U OCYILECTBICHUS
cOOCTBEHHOU MPOEKTHO-UCCIEA0BATENbCKON AEATEILHOCTH, a TAaKXKE B MPUOOPETEHUU HEOOXO0IMMOTO
ombITa s pabOThl HaJ WHIUBUIYAIbHBIM HUCCIIEOBAaHHEM WM IMpoeKToM. [Iporpamma momoxkeT
IIKOJIBHUKY B 0oJiee TiTyOOKOM M3YUYE€HUU MHTEPECYIOIIel ero 00IacTH €CTECTBEHHBIX HayK, a TAKKE B
MPHOOPETEHUU BAXKHBIX COLIMATBHBIX HABBHIKOB, HEOOXOJMMBIX JAJISl MPOAYKTUBHON COIMANIM3ALUU U
(bopMUpPOBaHUS I'PAXKIAHCKON MO3UIUU:

— HaBBIKA CaMOCTOSATEIBHOIO PEIICHMsI AKTYaJbHBIX MCCIEA0BATEIBCKUX WJIM MPAKTUYECKUX
3aJa4, BKIIIOYAIOLIET0 B ce0s1 yMEHHE BUJIETh M aHAJIM3UPOBATHIIPOOIEMBI, HYKJAIOIUECS B PELICHUH,
YMEHHUE JIeTallbHO MpopadaThiBaTh U PEaTM30BbIBATH CIIOCOOBI pabOTHl ¢ HUMH, YMEHHUE IJIAHUPOBATh
COOCTBEHHYIO pPabOTy M CaMOCTOSTENBHO KOHTPOJHMPOBATH CBOE MPOJBIXKEHHE K IKEeTaeMoMy
pe3yabTarty;

— HaBbIKa TreHepUpOBaHMUA U OGOPMIIEHHS COOCTBEHHBIX HJeH, 00JeueHHs MX B yAOOHYIO JUIs
pacripoctpaneHus Gpopmy;

— - HaBBIKAa YBAXXHUTEJIBHOIO OTHOLIEHHS K YY)KMM B3IJISIJIaM U HesM, 0(OPMIICHHBIM B paboTax
JPYTUX JI0JIeH, IPyrux aBTOPOB — BJIaJIENIbLIEB MHTEIICKTYaIbHOM COOCTBEHHOCTH;

— HaBblKa MyOJWYHOrO BBICTYIUIGHHS TNepes OOJBIION ayauTopuel, apryMEeHTUPOBAaHUS H
OTCTauBaHUs CBOEH TOYKH 3pEHHUs, OTBETOB Ha BOIPOCHI CBEPCTHUKOB U B3POCIHbIX, YOSKICHMS
JIPYT'UX B CBOEH MPaBOTE, IPOJIBUKECHUS CBOUX HUJIEH;

— HaBbIKa pabOTHl CO CHEUMATM3UPOBAHHBIMUA KOMIBIOTEPHBIMU MPOrpaMMaMi, Ja00paTOPHBIM



00OpyJOBaHHEM, TEXHHUECKUMH yCTPOHCTBaMHU, OMOIMOTEUYHBIMU (POHAAMHU U MHBIMU PECYpCaMH, C
KOTOPBIMH MOKET OBbITh CBS3aHA MPOEKTHO- UCCIIEA0BATENBCKAS IEATEIBHOCTh IIKOJIBHHUKA.

Kpome Toro, paboTta mIKOJIBHUKA HaJ MPOEKTOM WIJIM UCCIIEAOBAaHHEM OyIeT CocoOCTBOBATh U
Pa3BUTHIO €T0 a/IeKBaTHOM CaMOOLIEHKH.

BapuaHTsl peaju3anuu nporpaMmbl 4 (pOpMbI IPOBeIeHUS 3aHATHH.

JlanHasi mporpaMMa paccurMTaHa Ha paboTy cO IIKOJIbHMKaMmM 9, 7 kjaccoB. [lenarory BakHee
aKIEHTUPOBATh CBOEC BHHMAaHHE HE CTOJBHKO Ha KadeCcTBE pe3yibTara MPOEKTa WM HCCIICHOBaHUS,
CKOJIBKO Ha TOM, YTOOBI yJalTUICs MMOTydall 3HaHUS B TOM YHCJIE U Yepe3 BBHIIOJIHEHUE MMPAKTHIECKOTO
3aJJaHus, J1eJa] BBIBOJBI U YMO3AKIIIOUCHUS HA OCHOBAHUHU CBOETO MCCIICIOBAHMS, YUHUJICS CPAaBHUBATh
€ro pe3yabTaTbl C TEOPETUYECKUM MAaTEepPHajOM M HCCIEIOBAHHMSAMHU JPYTHX IIKOJBHUKOB. Takum
00pa3oM, MKOJFHUK OCBOMT OCHOBBI IMPOEKTHO-MCCIENIOBATEIBCKOW NEATEIFHOCTH W TPHOOpETeT
HABBIK KPUTHYECKOTO OTHOIIIEHHSI K MaTepHay.

[Iporpamma pa3bura Ha MOIYIH, KOTOPbIE MOTYT OBITH MCHOJb30BaHbI JHMOO YAaCTHYHO, JIMOO
nosHOCThI0. Tak Momaynmb «Kak JKMBOTHBIE W PACTEHHUs MPUCIOCAOIMBAIOTCS» (IBOJIOIUOHHAS
9KOJIOTHSI) MPEIIOJIAraeTCs sl U3y4CeHUs B 5 Kitacce B TeUeHUe o1HOTo roja (34 yaca B rox). Moaynu
«OCHOBBI PacCTEeHHEBOJCTBA» U «bHOTEXHONOTHS» paccuuTaHbl Ha 68 YacoB M MOTyT OBITH
peayin30BaHbl B Te4eHUU 2-X jeT (o 34 yaca B ron) wiu B TeueHuH | roga (68 vacos B ron). Bo
BTOPOM CITydae BO3MOKHO TPOXOXAeHHEe 000mx Moxyineil («OCHOBBI paCTEHHEBOJCTBA» B / Kiacce,
«buotexnonorun» B 7).

MOXHO  pPEKOMEHIIOBaTh  HCIOJB30BaTh  Momyinn  «Kak  JKMBOTHBIE W pacTeHHUS
MPHUCTIOCA0TUBAIOTCS», «OCHOBBI PACTEHHEBOJICTBAY, «MOJIEKYISIPHBIE OCHOBHI CENIEKITUI B KAYeCTBE
HEeTpeppIBHOTO oOOpa3oBarenpHOrO Iwkiaa (5, 7 kmacc mo 1 wacy B HEENI0) I KJIacCOB
arpoOMOTEXHOJIOTHYECKOW  HampaBiieHHOCTH.  Moaymu  «Kak ~ KMBOTHBIE W pacTeHHS
npucnocabauBaroTcs», «buorexnonorun» u «MoJeKysipHbIE OCHOBBI (PU3HOJIOTHU U (PapMaKOIOT UM
B KaueCTBE HEMPEPHIBHOTO oOpaszoBarenbHOro mukia (5, 7 kiaace mo 1 yacy B HEIEIIO) IS KJIacCOB
OMOTEXHOJIOIMYECKOTO MIIM MEAULIMHCKOTO HAalpaBJICHHH.

B3aumocBsizb ¢ mporpammoii BocnuTanusi. [Iporpamma Kypca BHEYpOUHOU JE€ATEIbHOCTH
pa3paboTaHa C y4eTOM PEKOMEHJAlMi MPUMEPHON IpOrpaMMbl BOCIUTAHUS, YIUTHIBAET I1CUXOJIOTO-
[IeIarTOTMYECKUE OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuid. OTO TO3BOJSIET Ha MPaKTHKE
COEJJMHUTH 00YYaIOIIyI0 U BOCIIUTATENIbHYIO JeSATeIbHOCTD IIe1arora, OpueHTUPOBATh €€ HEe TOJIBKO Ha
MHTEJUIEKTYaJIbHOE, HO U HAa HPABCTBEHHOE, COLMAILHOE PAa3BUTHE peOEeHKA. DTO MPOSBIIAETCS:

— B IPHUOPUTETE JTUYHOCTHEIX PE3YIILTATOB pCain3allvii ITPOrpaMMbl BHCypO‘IHOfI JACATCIIBHOCTH,
Hame QX CBOC OTPaKCHUEC U KOHKPECTU3ALIUIO B anMepHoﬁ IpOorpaMMEBOCITUTAHU A,

— B BO3MOXXHOCTM  KOMIUIEKTOBAaHHS  pPa3HOBO3PACTHBIX  TIPyHnn  Juid  OpraHHU3aluu
MpoQOPHUEHTALIMOHHON JESITETFHOCTH LIKOJIBHUKOB, BOCIUTATENIFHOE 3HAUEHUE KOTOPBIX OTMEYaeTCs
B IIPUMEPHOI MpOrpaMMe BOCITUTAHHUS;

- B MHTCPAKTHUBHBIX (1)0pMaX 3aHATHH JJIsA IIKOJIbHUKOB, 06CCHG‘II/IBaI-OH_II/IX 6OJ'IBH_IYIO Hux
BOBJICUCHHOCTL B COBMECTHYIO C II€JaroroMm " ApyYrumMu ACTbMHU ACATCIBHOCTH U BO3MOXKHOCTb
O6paSOBaHI/I$I Ha €€ OCHOBC JC€TCKO-B3POCJIbIX O6I.I.[HOCT€I>1, KIIFOUCBOC 3HAUCHHC KOTOPLIX IJIA
BOCIIMTAaHUS IIOAYCPKUBACTCA anMepHoﬁnporpaMMoﬁ BOCIIMTaHUA.

- Oco0eHHOCTH padoOThl Y4YHMTeJs IO NpPOrpaMme. 3agadya y4duTelsl COCTOUT B TOM,
9TOOBI COMPOBOKIATH MpoIlece MPoPecCUOHATHHON OPUEHTAIUH IIKOJIbHHUKA, PACKpPBIBAs MOTEHIUAI
Ka)XJIOTO 4Yepe3 BOBJIEUEHHE B MHOTOOOpa3HyI0 AESTENbHOCTh, OPTaHU30BAHHYIO B Pa3HBIX (opmax.
[Ipu sTOM pe3ynbTaToM pabOThl YYHUTENs B MEPBYID OUEpelb SBISETCS JHUYHOCTHOE pa3BUTHE
yuamerocsi. JINUHOCTHBIX pe3yJabTaTOB yUUTEIb MOXET JIOCTHYb, YBJIEKas YYEHHKAa COBMECTHOM M
WHTEPECHON UM O0OHWM J[IeATENbHOCTHIO, YCTAHABIMBAas BO BpeMs 3aHITUN JOOpOKeENaTenbHYIO,
MOJIEP>KUBAIOIIYIO aTMOC(EPY, HACHIIIAs 3aHITHUS IEHHOCTHBIM COAEPIKAHHEM.

[IpumepHas cxema npoBeIeHUS 3aHATUH IO IPOTrpaMMe:

1. OObsAcHEeHHE TEOPETHUECKOTO MAaTEPHANA [0 TEME.

2. TloaroToBKa K JKCHEPUMEHTAILHOMY 3aHATHIO, 00CYXkKIEHHE OOBEKTOB sl MPAKTHYECKOTO
3aHATHSL.

3. TlpoBeneHue MPaKTHYECKOTO 3aHATHS — OCHOBHAS 3a/adya OCBOEHHME METOJOJIOTHU JaHHOTO
JKCIIEPUMEHTA.

4. ITo oxoHyaHuM OpCAJIOKUTH ACTAM, KOTOPBIC 3aWHTCPCCOBAIMCHL AAHHBIM SKCIICPUMCHTOM,



pa3BUTh €ro B HCCIENOBATEIBCKUI MPOEKT. s 3TOro HeoO0XoaAuMo OOCYAMTH OOBEKTHI, KOTOPHIE
yYeHHK OyJIeT MCCIIeJ0BaTh, COCTABUTD IIAHIKCIIEPUMEHTA.

5. TlomMO4Yb yU4eHHKY IIPOAHAIM3UPOBATh PE3YIILTATHI SKCIIEPUMEHTA.
OueHuTh pe3yiabTaThl MPOCKTHO-UCCIICIOBATEIILCKON JEATEIILHOCTH IIKOJBHUKOB MOXHO B
MPOILIeCCe 3alIUTHl UMH CBOUX pa0dOT B paMKaX IIKOJIBHON HAyYHO- IPAKTHYECKON KOH(EPEHITUN.
COJIEP)KAHHME KYPCA BHEYPOUYHOM AEATEJIBHOCTU
Monyab «Kak :KHBOTHBIE U PacTeHUsI MPUCIOCAOTUBAIOTCH» (IBOJIONMOHHASIIKOJIOTHS) 5-
6 xaaccel (34 yaca)

1. Mot uccnedyem scuevie o6vexmut (6 uacoe)

CBoiicTBa M CTPOEHHUE KHUBBIX OPraHM3MOB (CTpO€HHUE KIeTKH). Buja, ocoOb — opranusm Kak
eanHas cucreMa. Anantauuu (npucnoco6senus). [lonsitue romeocrasa xuBoro oprannsma. CrnocoObl
€ro HoJiIepKaHUsL.

[Tonste BapumaTuBHOCTM Tpu3Haka. MccienoBatenbckue paboThl «Bce nu (cuHuUIBL, O€nkwy,
Oepe3bl U T.7.) oguHaKOBbIe? DOTOKBECTY.

Orpanudenust Mopdoioruueckux M ¢usnonornueckux anantanuii. [louemy opraHusmbl He
CTaHOBSTCS OECKOHEYHO OOJbIINMH, MalleHbKMMHU, BcesaHbIM. [IpakTuueckas pabora «CocraBisiem
KHUTY PEKOPJIOB PAaCTEHUM U KUBOTHBIX HAILIETO Kpas».

2. Bauanue oxpyycaioweii cpeovl na scugvle opzanuzmot (12 uacos)

dakTopsl OKpYyXaromiei cpeapl (abuothueckwe, OHMOTHYECKHE, AHTPOINOTeHHBIE). [Ipumepnr
abMoTHYecKnX (PAKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIMSHUE HA IKU3HEICITEILHOCTh IKHBBIX
OpraHu3MOB: TeMIepaTypa, CBeT, BIaXHOCTh. [Ipaktndeckoe 3anstue «L[BeT u Temno» (KyOWKH ibaa
B3BECHTH, TTOJIOKUTH B Yammku [leTpu Ha pazHOIBeTHYIO Oymary, depe3 30 MUHYT B3BECHUTH 3aHOBO —
KTO ObIcTpee pactasun). [IpakTuueckoe 3anstue «Uto pacTBopsercs B BoJe» (3KkcrnepuMeHT «Kuakuit
nomy). [Ipaktudeckoe 3ansarue «/uddysus BemecTB B Bose (pacTBOPHI)», «JIBHKeHHE PacTBOPOB 1O
uBetky». IIpaktmueckoe 3anarme «Jleq mumaBaer B Boje (aiicOepru, 3amep3aHUE BOIOEMOB)».
[IpakTnueckoe  3ansarue «Jlex mpu  3aMep3aHuM  pacumpsercs» (paspylieHHe  KaMHs
(mouBo0OpazoBaHuUE), 3aMEP3aHUE KIETOK).

OcHOBHbBIE 3aKOHOMEPHOCTU MPUCIIOCOOJICHHUS )KUBBIX OPraHU3MOB K a0HOTUYECKUM (aKTOpaMm.
[Ipucrocobnenrss K OCHOBHBIM aOMOTHYECKUM (paKTOpaM: TeMIlepaTypa, BIAKHOCTh M CBET.
[Ipaktnueckoe 3ausitue «llyba» (kKyOukM JbJa 3aBEepHYTh B pa3HbI Marepuas, B3BECHUTH).
[Ipaktueckoe 3anstre «[IlurMeHTh» (MOKHO pa3leiUTh HA BaTMaHE KpacUTENIU U3 (PIoMacTepoBy.
[IpakTueckoe 3anarue «KakKUBOTHBIE TUIaBAIOT B BOAE» (DKCIEPUMEHT C IMUMETKOM).

Uccnenosatenbckue padoTsl «BinusiHue cBera (Teruia, BIaKHOCTH, COCTaBa MOYBBI) HA PACTEHUS
B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha IOCTYTHOMMATEpHUae).

3. Bsaumoodeiicmeus ycuevix opzanuimos (4 uaca)

buotnueckue ¢akTopbl. 3aKOHOMEPHOCTH pPa3BUTHUSA MEXKBUIOBBIX B3aWMOOTHOIICHUH.
KosBomonust  (XMIIHUK-)KEPTBA; MApa3UT-XO35SMH) OBOJIONMS CTpaTeruid JOObIBAaHUS  MUILH.
ConmanbHocTth. Buppi-Bcenenunl. Ilepeuenb pacrenmii- Bpemurteneil. MccrnenoBarenbckas paboTa
«HaOmronenus 3a B3aUMOOTHOLIECHUSMH >KUBOTHBIX MPH JOOBIBAaHUM MUIIHM (KOPMYIIKUA AJIs TTHII,
JUIS TOPOJICKMX WM CENbCKUX JKMBOTHBIX). BebO-kamepwr». MccnemoBarenbckass pabota
«PacmpocTtpaneHue BUI0B- CHHAHTPOIIOB B HAIllel MECTHOCTH.

4. Yenosex 6 scuznu pacmenuit u yxcueomnwix? (6 uacos)

Antponorennsie (akropsl. [IpaBnia i1, 4To MepBOOBITHBIE JIIOIU KUIU B TAPMOHUMC TIPUPOJIOH.
OpoManiHMBaHUE U IPUPYYECHHUE KUBOTHBIX M paCTEHUI. 3a4eM cliacaTh BBIMUPAIOLIUE BUIBI, KAK 3TO
nenatb. KynbTypHble pacTeHHs M MX aukue npenxu. [louemy BakHO MX coxpaHsTh. PazHooOpaszue
KYJIBTYPHBIX PACTEHUH U UX 3HaYEHME B JKM3HU denoBeka. KpacHas kHura Bareit Teppuropuu. Oco6o
OXpaHsieMble TeppUTOpHH, 3amoBeAHUKH Poccunm u mwupa. [lpaktuueckass pabota «Pa3zHooOpasue
KYJIBTYPHBIX PACTEHUH B BallleM PETHOHE».

HccnenoBatensckas paborta «BnusHue aHTPONOTeHHBIX ()AaKTOPOB Ha DPa3BUTHE PACTEHUN B
ropojie/HaceIeHHOM ITYHKTe».

Okckypeusi/mpaktudeckas pabora «OOIIT B Bamem permoHe — yHUKalIbHblE OOBEKTHI
IIPUPOABDY.

5. Jkonozuueckue nuuiu (6 uacos)

buocdepa — ogHa U3 BakHeHuX 00071049eK 3emin. UTO Takoe «IKOJOTUYECKUE HUIIM» U KaK
oHn ¢opmupyrorcsi? DopMupoBaHHE 3HAHUH 1O OMOpa3HOOOpa3WI0  JKU3HEHHBIX  (opM,



MOBEJICHUYECKUX TPHUCIOCOONICHNH, MOIU(PHUKAIMOHHAS W3MEHYMBOCTh (Ha 0a30BOM ypOBHE).
PacTturenbHble cOOOMIECTBA U MX TUIIBL. Pa3BUTHE U CMEHBI PACTUTEILHBIX COOOIIECTB.
HccnenoBatensckue paboOThl «IDKOJIOTMYECKHE HHUIIM BOKPYr TeOs — ommcaHue (GpakTopoB
oKkpyxaroiien cpeas». MccnenoBarenbckue padboThl «OEHOTOTHUECKUE HAOTIOACHUS.
Monysib «OcHOBBI pacTeHHEeBOACTBaY» / Kiaacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacCTEHHEBOJCTBO: OCHOBHBIC (DAaKTOPHl BBIpalIMBaHUs pacTeHuil. Mcropus
pa3BUTHS arpoxXxuMudeckux 3HaHWil (pabdotst M.B. JlomonocoBa, lO. Jlubuxa, Byccenro, B.B.
HokydaeBa, K.A. TumupszeBa, [1.A. Kocteruesa, JI.H. IpssaumankoBa u np.). [Ipakrnyeckas paborta
«bouka JInbuxa.

2. Azpomexnuueckuii sxcnepumenm (6 uacoe)

HpaBI/ma IMOCTAHOBKH arpO3KCIICPUMCHTOB. IlocTanoBka OKCIICPUMCHTOB C PACTCHUSAMMU.
Bre160op TeMbl, cocTaBieHUE TUMOTE3bl, LENU U 3a/1ad SKCIIEPUMEHTa MO BBIPAIIMBAHUIO PACTEHUH B
KOHTpoJupyeMoii cpene. KOHTpoiM, TOBTOPHOCTH, TPOBEACHUE OKCIepUMeHTa. [LmaHupoBaHue
skciepuMenTta. OIeHKa pe3ylnbTaToB OSKcrepuMeHTa. VcciemoBarenbekas pabota  «DakTopsl,
BIIUSFOIIME HA TIPOpacTaHUe CEMSH (POCT MTPOPOCTKOB)».

OcBoeHHE TEXHOJOIUHU KpYrJIOroau4HOro BbIpalllMBaHUA CaJlaTOB MW MHUKPO3CJICHU B

KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX yciIoBUSX. COOp YCTAaHOBKH JJIsl BhIpAlIMBAaHUS PACTEHUU B

KOHTPOJIUPYEMBIX YCIIOBUSAX.

3. Ponv xumuueckux rnemenmog ¢ numanuu pacmenuii (20 uacos)

Bopna. PactBop. BbeITskka. AHHMOHBI, KaTHOHBI, 3J€KTpOonpoBoaHOCT U pH pactBopa. Posb
XMUMHUYECKUX DJIEMEHTOB B MNHUTaHWU pacTeHud. llonmydeHue NHUTATEIbHBIX BEIIECTB PACTEHUSMHU.
[IpakTueckas pabora «Cxembl MUTATENbHBIX pacTBOpPoB. Pacuer 103 ynoOpeHuid i MUTATEeNbHBIX
PacTBOPOBY.

Y n00penus: opraHuyecKkue, MUHEpaabHble, MUKpOOUOIOTHYecKre. THIbl MUTAHUS PAaCTEHHI.
Bo3gymuoe m muHepasbHOE (KOpHEBOE) MHUTaHHE pPACTeHHM. TpaHCIOPT MHUTATEIBHBIX BEIICCTB
pacTeHW: BOCXOMAIIMA W HUCXOIAIMUNA TOK. Baxueimme kamuiinble, (pocdopHbie U a30THBIC
ynoOpeHusi, ux cBoiicTBa. IIpocteie u crnoxubie ymoOpenwms. [Ipaktudeckass pabdorta «lIpaBuna
cMmemmuBanus ynoopenui» Ilpaktnueckas padota «llutaHne pacTeHHMl: TEXHOJOTHS MPUTOTOBIICHUS
MUTATEJIbHBIX PACTBOPOB ISl PA3HBIX KYJIBTYP».

Poct 1 pa3BuTHe pacTeHUIl: ATanbl OHTOTe€HEe3a, (PAaKTOPHI, BIUSIOIINE HA POCT PACTEHUMN: CBET,
IyCcTOTa MOCaA0K, muTaHue, cyocrpar. [Ipaktuueckas pabora
«MOHUTOPUHT MUHEPATHHOTO MUTAHUS PACTCHUID».

OcoOCHHOCTH TIUTaHUS PACTEHHUM a30TOM. A30T M €ro 3HA4YCHHE B JKM3HU pacTeHud. Dopmbl
a30Ta U UX MPEBPALIECHUE B MOYBE.

Uctounuku docdopa ans pactenusa. 3HaueHue (ochopcoaepkaliux COSIUHEHHM B KIETKE.
Ponp Mmakpospruueckux coeauHenuii pocdopa B sHEpreTHIeckoM oOMeHe.

Bnusinue xanus Ha (usnueckue CBOWCTBA MPOTOIIa3Mbl, HAa (EPMEHTHI YTIEBOAOPOIHOTO
oOMeHa, cuHTe3 OesnKoB U Ap. Ponp kanus B mojajep>kKaHuu MOHHOTO OallaHCa B TKaHSX, B MpOIeccax
CaMOPETYJISIIHH.

PerynsatopHas u cTpykTypooOpa3zoBaTelbHas pojib KaiblMs. YdYacTHE B 00pa30BaHUU
KIJIETOYHOU CTEHKHU, OACPKAHUH CTPYKTYpPbl MEMOpaH U PErysius UX IPOHUIIAEMOCTH.

3HaueHne MarHus B MeTabonm3me pacTeHuid. MarHuii B cocTaBe XJIOopo¢uiia, CXOACTBO
xJ0po(usIIa ¥ reMoTJI00MHA KaK CBUJETENECTBO SIUHCTBA OPTraHUYECKOTO MUPA.

Cepa 1 €ro OCHOBHBIE COEAMHEHUS, UX POJIb B CTPYKTYpPHON OpraHu3aliy KJIETKH, ydaCTHE B
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

MuxkposnemenTtsl. [IpenctaBieHuss o0 pold MHUKPOIJIEMEHTOB B METa0OIM3ME paCTEHHI.
OCOOEHHOCTH TOCTYIJICHUS MHKpPOAJIEMEHTOB B pacTeHHus. CHHEpru3sM M aHTaroHW3M 3JEMEHTOB
MUTAaHUS PACTEHUM.

PactutenbHas OUArHOCTHKAa M METOABI HMACHTH(HUKAIMU HEIOCTaTKa/U30BITKA DSJIEMEHTOB
nutanus. [Ipaktudeckas pabora «PacTuTenbHasi TMArHOCTHKAY.

Uccnenosarennckas padota «O1ieHKa COCTOSIHUS KOMHATHBIX PACTEHUI, pAaCTEHUITHA IIKOJIBHOU
TEPPUTOPUH, YCTAHOBKA MPHUUYUH MATOJOTHUECKUX COCTOSIHUU (TIPU HAIUYHH)».

Hccnenosatenbekas pabora «OneHKa  BIMSHHUS  Pa3MYHBIX  JJIEMEHTOB  Ha
COCTOSIHME PAaCTeHUH (COCTABJICHUE PA3JIMUHBIX MTOJKOPMOK)».



4. Pezynamopuwl pocma pacmenuii. 3awguma pacmenuii (4 uaca)

[TonsitTue o perymstopax pocrta pacteHHid. CTUMYIATOPHI pocTa — (UTOTOPMOHBI (2yKCHHBI,
ru00epesuIMHbI, TUTOKUHUHB). MHrubutopsl pocta pacteHuii: 1. mpupoaasle (aOCU30Bas KUCIOTa U
HEKOTOpbIe (CHOJIbHBIE BEIIECTBA (MKyMapoBas, KOPUYHAs, CAIMIIIOBAs K-Thl), 2. CHHTETHYECKHUE
(MopdakTuHBI, peTapAaHTbl, Ae(OJMAHTHI, JECHUKAHTHI, repOumuapl). OUTOMOHUTOPUHT U OICHKA
cocrossHuss  pactenuid. CoBpeMeHHbIe  crocoObl  MoHHMTOpWHTra.  [IpakTHueckass  paboTa
«DUTOMOHUTOPUHT U OLIEHKA COCTOSIHUSI pacTeHUil. COBpEMEHHbIE CIIOCOOBI MOHUTOPHHT .

HccnenoBatensckas pabora «BnmsHue rerepoaykcMHa Ha MpopacTaHue (POCT Ha Pa3HBIX
CTa/lusAX, B Pa3HbIX YCIOBUSAX) Pa3IMUHBIX PACTCHUID.

3amura pacTeHU OT BpeauTeneil: ocHOBbl Ouomerona. [Ipaktuueckas pabota
«WHCcekTapuu: npaBuiia U yCJIOBUS pa3BeIeHUs MOJIE3HBIX HACEKOMBIX).

5. Boomnasa, necuanas u nou6enHHas Kyibmypol, UX NPUMeHeHUE 6 6blPaU{UEAHUU PACH eHUIL.
Dusuonozun pacmenuii (8 uacos)

Bonnas, mecuyaHas W MOYBEHHasl KyJIbTYpbl, MX NPUMEHEHHE B BBIPALIUBAaHUN PACTEHUI.
[IpoBenenue Boabl B KOpHE U cTebne pactenuid. [IpakTudeckas padota
«KopHeBoe 1aBiIeHHEY.

Boanblii pexuM pacTeHMid: CTPOEHHE YCTBUIL: (DAKTOPBI, BIUSIONIME HAa HX PACKPHITHE U
3aKpbITHE. 3HAUEHHE MEXaHHW3Ma pETry/sUu uchapeHus Biaru pacteHuem. IIpaktuueckas pabora
«[IpurorosieHue npenapara ycTbUIl METOJIOM CIIETIKa.

UccnenoBatenbckue paboThl: «BnusHue ycnoBUM coaepKaHHUsS pPAacTEHUIl Ha KOJIUYECTBO
YCTBUID.

@DOoTOCHHTE3 — YHHMKAJIbHBIN mpolecc pacteHuil. TemHOBas u cBeTtoBas (a3bl POTOCHHTERA.
3HaueHue (OTOCHUHTE3a /IS JKUBBIX opraHu3MoB. [IpakTudeckas pabora
«DyHKIIMOHAJIbHAS JTMAarHOCTHKA pAcTeHMH 10 aKTUBHOCTH XJoporuiactoB» McciemoBarenbckas
pabora «Omnpenenenue xinopobumia A u b, oneHka HOTOCHHTETHYECKON AKTHBHOCTH PACTCHHUH M
(hakTOpPOB, BIMSIONINX HA HEE.

@akTopbl pOCTa pacTeHUM: BO3AyX M a’pauus. llogzemMHOE AbIXaHHME PACTEHHI: COCTaB
MMOYBEHHOTO BO3/yXa, razoo0OmeH. ['a3000MeH mpu OecroYBEeHHOM BhIpamuBaHuu. [IpakTuueckas
pabora «Anspanus, CO2 u O2. [sixanue pactenuii». [lpakruueckas padbora «JlpIxaHwe pacTeHUM:
OIICHKA MHTEHCUBHOCTH JbIXaHUS PACTCHUMHU IIJI0JIOBY.

Uccnenosatenbckue paboTel: «BrnusHue crnocoba BeIpaliuBaHus (COCTaBa MUTATEIbHON CMECH,
CXEMbl BHECEHHS) Ha POCT M Pa3BUTHUS pa3IUUHbIX pacTenuit». Kynbrypusie pacrenus. CoBpeMeHHbIE
acnekThl ceneknuu (20 gyacoB)

Kak denoBek cranm wucnosb3oBath pacteHus? CBs3b Pa3BUTHS IUBWIM3ALMHM YEJIOBEKA U
onomamiHuBanus pactenuil. Jlomectukauumsa. [duckyccust «Jlomectukanusi, Bce M pPacTEHUS U
KUBOTHBIE, KOTOPBIE KUBYT PSAAOM C YEIOBEKOM UM OJOMAIHUBAIOTCSA? MOXKHO JIM CUMTATh TapaKkaHa
0JIOMAIIHEHHBIM KUBOTHBIM 75

HacnenctBeHHOCTh W HM3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OPraHHU3MOB.
N3menunBocTh. Buasl usmeHunBocTh. llpaktuueckas pabota «MoaudukanroHHAas H3MEHYHBOCTh
(JIUCTBS, UTOJIKH C OJTHOTO JIEPEBA)».

I'en — MaTepuanbHbII HOCUTENh HACIEICTBEHHOCTH U U3MEHUYMBOCTU. HyKIIENHOBBIE KUCIOTHI.
Jlokanu3anusi reHeTHYecKoro mMarepuana B kierke. [lenenne kierok. Permkanus /JIHK. OcHoBHas
norma MoJiekyssipHoit Ouonorun. Tpanckpunuus. Tpancmsauust. Myranuu. [Ipaktuueckas paborta «I'en
— HHCTPYKLUSA 1O cOOpKe KJIETKH (Ha Oucepe win KOHCTpyKTope)». I[IpakTnueckas padora «Myranus
Ha OyrepOpone (711000 00bEKT M3 Mpenplaylied padoThl, TJie U3MEHEHHE MHCTPYKIUH MPHBENET K
M3MEHEHHIO BHEIIHETO BU/1a 00BEKTA)».

D¢ddexT OyTHUIOYHOTO TOPIBIINIKA U TeHeTHYecKoe pasHooOpasue. Uto Takoe reHObaHk? 3auem
COXpaHATh TEHEeTHYecKue pecypchl pacTteHuii? (OCHOBHBIE CIOCOOBI COXpAaHEHHS T'€HETHYECKUX
pecypcoB pacTeHuit (ex situ u in situ).

3nayenue pabor H.M. BaBwmioBa. 3akoH TOMOJIOTUYECKUX PAnOB. LleHTpsI
IIPOUCXOXKACHUS KYJIbTYPHBIX pacrennii  H.M. Basunosa u IL.M. JXykoBckoro.
IIpakTtuyeckas pabdorta no rpynnam «OTKyAa Ha HalIUX cTosax GpykTel/oBomu/3makm». OCHOBHBIE
METO /bl CEJICKIUU. I'uGpumzanus. @®opmbl  otOopa.  OCHOBHBIE

HaNpaBJICHUS CENEKIUH: YAy4lIeHHE YpPOKallHOCTH, YCTOHYMBOCTH K OMOTHYECKUM M
abuotnueckuM ¢axtopam. [IpakTrueckas padora «BripamBaem ropox. Kak nmposectu



CKPEILMBAHUE Y TOPOXa.

Ecte nm xu3Hbp B mpoOupke? BuoTexHONOTHs KyJIbTYPHBIX pacTeHuid. MccienoBarenbckas
pabota «BelpamuBanue pacTeHH B TpoOUpKe» (MOKHO BOCIIOJIB30BAThCA — PE3yJIbTaTaMu
MIPEIBIAYINX 3KCIIEPUMEHTOB T10 COCTABJICHUIO [TMTATENIBHBIX PACTBOPOB Il PACTEHUN).

Kak denmoBexk Moxer MoIupHUIMPOBaTh pacTeHus? [eHeTndyeckoe peaaKTHPOBAHUE.
CoBpemMeHHbIE MOAX0Jbl U JOCTH)KEHMSI T€HETUYECKOI0 peAakTHpoBaHus pacTeHuid. [Ipaktmueckas
pabora «I'eHOMHBIC HOXHHUIIBI (Mo IepoBanue padboTel cuctembl CRISP-Cas).

6. Pacmumenvnas npodykuyus. (8 uacoe)

Hanzemubie u noazemuble opranbl pacteHuil. I[loGer u BuIoU3MEHEHHbIN OOErpacTeHU.
CriocoObI pa3MHOKEHHUS PACTCHUH.

[lonsTue 0  KauyecTBe IPOJIYKTOB MUTaHUS. [TpoGnembl KOHKYpPEHIIUU
OTEUECTBEHHBIX IPOJYKTOB MUTAHUS C UMIOPTHBIMU. JIOTUCTHKA JOCTAaBKH U CPEJICTBA COXPAHEHUS
npoyktoB nutanus. [lpakruueckas padota «IIpenenbno nomycrumele koHnentpanuu (II1K) u
METO/1bl KOHTPOJISi O€30MaCHOCTH PACTUTEIBHBIX IPOIYKTOB MUTAHUSY.

Muxkpo3eneHb: Moie3HOCTh U TexHosorus. MccienoBarenbckass pabora «OreHKa KadecTBa
BBIpAIICHHOW MUKpPO3eIeH» (JIn00 CBOS, JIMOO U3 Mara3uHa).

Xumudeckudt aHanu3 npoaykuuu. OcHOBBI  crnekTpodoroMerpuu. [loTeHImoMeTpus.
Xpomatorpadus. Ilpaktuyeckas padota «MeTOIbl OIEHKH KadyecTBAa PACTUTEIHHOW MPOTYKIIUHU:
XpaHEHHE W COXPAHHOCTh MUTATEIIBHBIX BEIIECTBY (110 JOCTYITHOMY 00OpYI0BaHUIO).

UccnenoBatennckas pabota «Omnpenenenne ButamuHa C METOOM OOpaTHOTO TUTPOBAHUS B
MJI0/1aX Ha pa3HOM CpoKe (croco0e) XpaHEeHUsD.

Mony.sib «buoTtexHosiorus» 7 kiaccol (68 yacon)

1. Buomexnonozua (4 uaca)

[TonsiTne 6MOTEXHONOTHH. 3a4eM 4YeJIOBEKY OMOTEXHOJIOTHUH, B YEM HX MPEHMYILECTBO Mepes
XUMHYECKUM CHHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOIOTHH: IPOMBIIIIEHHbIE MUKPOOPTaHU3MBI,
KJIEeTKM M TKaHM pPACTeHUH, >KUBOTHBIX W YeJOBeKa, Ouokatanuzatopbl. llpakthueckas pabota
«[Ipumepsl npuMeHeHNs OHOJIOTHYECKUX OOBEKTOB B TBOCH KUIHU.

Colpbe 111 OMOCHMHTE3a W OLIEHKAa ero OMoJIornueckodl 1eHHOCTH. OCHOBHBbIE MCTOUYHUKU
yriepoaa, a3ota, gocdopa, MUKpodTeMeHTOB. MccienoBanne HOBBIX MCTOYHUKOB CHIPhS (BKITIOUAS
BOIIPOCHI €r0 MPEIBAPUTENBHON 00pabOTKH), pa3paboTKa HOBBIX MUTATENBHBIX CpEl, B TOM YHCIE
BKJIIOUAIOUIUX OHOCTUMYJSTOPH U JAPYTrUe ODIIEMEHTHI YIPABICHUS M ONTHMH3AIMH IPOLIECCOB
O6uocuHTe3a. MeToabl ONTUMU3ALUUIIUTATENBHBIX CPE/I.

2. Muxpoéuonozusa (12 uacos)

[TonoxeHne NpoKapuOTOB B CHCTEME OpraHn4eckoro Mupa. CTpoeHue0akTepraabHON KIETKH.
Knaccudukanus OGakrepuid. Mopdomorus Oakrepuid. [IpocTbie M CIOXKHBIE METOIbI OKpPAITUBAHUS
Oakrepuil. Pu3noorus 6GakTepuii: MUTaHUE, AbIXaHUE, POCT U Pa3MHOKEHUE. 3HAKOMCTBO € IOMEHOM
Apxen  (KCTpeMOHUIBHOCTh, OCOOCHHOCTH  CTpOeHHUs  KJeTku). JlaGoparopHas  pabora
«DukcupoBaHHble mpenapatel  Oaktepuil. Ompenenenue  (GoOpMbl  NPEATOKEHHBIX  KYJIbTYp
MHUKPOOPIaHU3MOB, HCIIOJIb3Ys MPOCTON MeTox okpacku» JlabopaTopHas pabora «OnpeneneHue Tuna
KJIETOYHOM CTEHKH METOJIOM OKpalluBaHus o I'pamy» (IIpy HaIMYUK PEAKTUBOB).

MonoyHokucinoe u cnuproBoe Opoxenue. DotorpodHble U XeMOTpo(dHbIE OakTepuu.
Kunernueckoe omnmcaHue mpouecca pocTa MUKPOOPTaHM3MOB. OKCIOHEHLMAIbHAas MOJENb pOCTa.
Kuneruka rubenn mukpoopranu3moB. JlaGoparopHas paboTta «IIpurotoBieHue NPUKU3HEHHBIX
IIpernapaToB MOJOYHOKUCIBIX OakTepuit». Ilarorennsie Gaktepun. UymHas nmajgouka U 4yepHasi CMEpTb,
060Tynu3M, cToJIOHIK, TyOepkyne3. Mcropus 0oprObl ¢ GakTepuanbHbIMU HHpeKuusMu. JlabopaTtopHast
pabota
«IToceB cmbiBa ¢ pyk Ha yvamku [letpu». JlaGopatopHas paGora «BpljesneHHe YHCTON KYJIbTYpHI
Oakrepuil. Meton pasBeneHuil. Meron wucromiaromero mrpuxay. JlabopatopHas paboTa
«Mopdonoruueckass XapakTepUCTHKA BBIIECICHHOW YHUCTON KYJIbTYpBI: XapaKTePUCTUKA KOJIOHMH,
¢dopma GakTepuil, THII KJIETOYHON CTEHKUY.

BoitHa OGeckOHEYHOCTH: aAHTHUOMOTHMKM TNPOTUB  Oakrepuid. MexaHu3Mbl  JiefcTBHIA
aHTUOMOTHKOB. MEXKIIETOUHas KOMMYHHKanus Oakrepuil. UyBcTBO kKBOpyMa. JlaboparopHast pabota
«CpaBHEHME pocTa MHKPOOPIaHM3MOB Ha yamike 0e3 U ¢ J00aBlieHUs aHTUOMOTHKOBY
HccnenoBatensckas pabora «IIoMCK  MHUKpPOOPraHM3MOB  OONagarolMX  aHTarOHHUCTUYECKOM
AKTUBHOCTBIO.



[Ipumenenne Oaktepuii uyenmoBekoM. Kunermueckoe ommcanue OHOCHMHTE3a MPOAYKTOB
MUKpoopranusMamu. bakTtepuu, KOTOpble MOTYT pasjarath IUIacTHK. VcciemoBarenbckas paboTa
«Bb1esIeHre MOTOYHOKHUCIBIX OaKTEepHil, CCIEI0OBAaHUE NXAaKTUBHOCTH.

MHuUKpOOpranu3Mbl B arpoOHOTEXHOJIOTUH. VICKYCCTBEHHbIE acCCOLMAIMKM  PACTCHHUU C
MUKpoopranusMamu. MccnenoBarensckas padorta «Beiaenenne GakTepuil MoIe3HbIX Ui PACTCHUI.

3. Dykapuomuueckue opzanuzmvl € Ouomexmonozuu (naecneevie 2pudvl, OpoIHCHCU,
6ooopocau) (12 uacos)

[1necHeBbIe TPHOBI TPOAYIIEHTHI OMOJIOTUYECKHA aKTHBHBIX BEIIECTB.

OO0mrast xapakTepUCTUKA JIPOXIKEH caxapoMuileToB. Mcropust MCHOIB30BaHMS APOXIKEH B
TPAIUIIMOHHONH OMOTEXHOJOTMH. TEXHOJOTHMH BHHOJACIHS W XJIeOOTEUeHHs, CIEeNHaTM3UPOBAHHBIC
pacel npoxokei. Merabosmm3Mm aposxoked. Peakums cnuproBoro Oposkenus. JlaGopatopnas pabota
«[logcuer kierok npoxckel B kamepe ['opsieBay. JlabopaTopHas paGota «OOHapykeHUE NMPOAYKTOB
CIIHPTOBOTO OpOXKEHHS: OSTHJIOBOTO CHUPTAa M YIIEKUCIOTO Tasza». [lodydeHWe BTOPHYHBIX
MeTabOJIMTOB B Jposkkax. poxokW Kak NMpOAyleHTbl OnoTorumB. [loirydeHne meneBbIX OENKOB B
TPOKIKAX.

OCOOEHHOCTH BEreTaTHBHOTO M IIOJIOBOTO Pa3MHOKEHUS Yy IPOXOKEH, 3HAUCHHE H3yYCHUS
MHUTO3a W LUTOKWHE3a Ui ONTHUMH3AIMK IPOIECCOB KYJIbTHBHPOBAHHS POXIKEBBIX IITAMMOB,
MOHUMaHUS IPUYHMH MaTOTEHHOCTH JAPOXOKEH W TprOOB, TIOMCKaMHIIEHEH (QYHTHIIUAOB M Pa3pabOTKH
HOBBIX JICKQPCTBEHHBIX MpemnapaToB. JlabopatopHas padbora «HabmroneHne pa3MHOKEHUS TPOKIKEBBIX
kinetok». [Ipaktmdeckas pabora «[lomydenme TBOopora W Kedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaxtepuit». [lpaktuueckas pabora «OCHOBHbIE BUIBI KBaca M WX XapaKTEPUCTHUKA
«JIpoKU M MOJIOUHOKHCIBIE OaKTepHH, TMPUMEHsSEMBbIC U TPOM3BOJCTBA KBaca». I[Ipakrnyeckas
pabota «CpaBHHUTENBHBIN aHAN3 Pa3BUTHs APOXKEH B a’dpOOHBIX WM aHAIPOOHBIX YCITOBHSXY.
[IpakTnueckass pabota «MeToabpl OICHKHM  CBOMCTB XjieOOmeKapHbBIX Apoxxked. OcoOeHHOCTH
MPUMEHEHMsI TPECCOBAHHBIX, CYIIEHBIX W HWHCTAaHTHBIX Jpoxokei». HMccnenoBartenbckas pabota
«Bmusinue  GU3MKO-XUMHYECKHX (DAaKTOpPOB Ha KAa4eCTBO OMOTEXHOJOTHUYECKOW MPOIYKIIMU (KBac,
kedup, coIp, XIed u 1Ip.)».

Bogopocnu — mepcneKTHBHBIM  OOBEKT Ui MPOM3BOJACTBA Oeilka U YIJIEBOJOB.
buoTtexHonornuecknue MeETOAbl OYHCTKH TBEPbIX, JKUIKUX OTXOJOB M Ta3000pa3HbIX OTXOJOB
npou3BocTB. CTouHble BOJAbI. CXeMbl OUMCTKH. BUOQMIBTPBI, a3POTEHKH, METAHTECHKH, OKCUTEHKHU.
AKTUBHBI HWJI U BXOJAIIME B HETO MHUKpPOOPTraHU3Mbl. VIcmonb3oBaHHE BOJOPOCIEH B OYHUCTKE
cTouHBIX BOJ. MccnenoBaTenbckas paboTa
«Bnustaue pusnko-xumuueckux Gaxtopo Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacos)

HacneactBeHHOCT W M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OpPraHU3MOB.
N3menunBocTh. Buasl u3meHunBocTh. llpakTuueckas pabota «MoaudukanroHHas H3MEHYUBOCTh
(JIUCTBS, UTOJIKH C OJTHOTO JIEPEBA)».

I'en — MarepuanbHbIil HOCUTENb HACIEACTBEHHOCTH U U3MEHUYMBOCTU. HyKII€MHOBBIE KHCIIOTHI.
Jloxanuzauusi reHeTuyeckoro Marepuana B kietke. Jlemenue kinetok. Permnmukanus JJHK. OcHoBHas
norMa moJiekynsapHoit Ouonoruu. Tpanckpunuus. Tpancusiuus. Myrauuu. [Ipaktuueckas pabora «l'en
— MHCTPYKLHUSA N0 cOOpKe KIEeTKH (Ha Oucepe min KOHCTpyKTope)». [IpakTudueckas padota «MyTtarus
Ha OyrepOpone (711000 00bEKT M3 Mpenplaylied padoThl, TJIe U3MEHEHHE MHCTPYKIUH MPHUBENET K
M3MEHEHHIO BHEIIHETO BU/1a 00BEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxeHne BHPYCOB B CHUCTEME€ OpraHmdeckoro mupa. CTpyKTypa UM XHMUYECKHUH COCTaB
BupycoB. Knaccugukarus BupycoB. Penponykuus BupycoB. [IpocMOTp JOKyMEHTanbHOTO (GuibMa o
BUpYCax.

Bupycsl - B0o30ynuTenu MHPEKIMOHHBIX Ooje3Hel. OHKoBHpychl. bakrepuodaru: crpoenue,
cBoiicTBa, mpuMmeHeHue. IIpakTuueckass pabota. «Merton pasBenenuit» Ilpaktuueckas paboTa.
«TutpoBanue 6akTeprodarony.

Bbuonornyeckue Meto 161 60pHOBI ¢ BUpYCaMH.

6. Tennas unsicenepus u 6uomexnonozuu. (8 uacoe)

OcHoBBI TeHHOW MHKeHepuH. Bekropa. Crnenunduueckue ¢pepmenTsl 6akrepuit. [lpaktuueckas
pabota «DHAOHYKIEa3bl PECTPUKUUU (paboTa € HYKJICOTHAHBIMU TIOCIEIOBATEIBHOCTAMU Ha
Oymare)».



buoTtexHonorun NpoAayKIuM OEIKOB B OaKTepUANbHBIX KyIbTypaX. JlOCTIKEHHS TeHHOM
WH)KEHEPUU ¥ OMOTEXHOJIOTHH.

CRISPR/Cas — cuctemMa aJanTHBHOIO HMMyHHTeTa OakTtepuii u apxeil.llpakTuueckas

pabora «['ennbie HOXHHIBI - CRISPR/Cas (momenupoBanme na Oymare)» 'MO. Metost

nosyuenust ' MO. Urpa-guckyccust «Boiurpaii rpaHT Ha co3iaHue
I'MO».

7. Buomexnonozuu ¢ acusommnogoocmee (8 uacos)

JlomecTukanusi OCHOBHBIE JIOMAIllHUE >KMBOTHBIC; COBPEMEHHBIE OSKCIEpPUMEHTaxX Io
JIOMECTHUKAIIMKM XKUBOTHBIX (JIUCHIIA, HOPKA M Jp. — OSKCIEPUMEHTHl HAYYHOM IIKOJBI aKaJeMUKa
bensera). [uckyccus «JlomecTukanus, BCe JM PACTEHUS U YKUBOTHBIC, KOTOPHIC KUBYT PSAIOM C
YEJIOBEKOM UM OJIOMAIITHUBAIOTCS? MOXKHO JIM CUMTATh TapaKaHa OJJOMAIIHECHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJBl B JKMBOTHOBOJCTBE: TpPAHCIUIAHTAIMS HAMOPHUOHOB, XHMEpPHbBIC
KUBOTHBIE, KIIoHUpoBaHue. [IpakTtuueckas pabora «MeTonuka KIOHUpPOBaHUsS (MOJEIHPOBAHUE HA
Oymare).

OcHoBHBIE 00JI€3HM >KMBOTHBIX M POJIb TMATOTEHHBIX MHKPOOPTaHU3MOB M Iapa3UTOB B
pPa3BUTHHU 3a00JIEBAHUI JOMAIIIHUX >KMBOTHBIX M OCHOBHBIX Mepax OOpbObIC HUMH; POJIb TMOJE3HBIX
MHUKPOCUMOUOHTOB B OpraHu3Me KHUBOTHBIX. [loyioxkuTenbHOe © TOOOYHOE (OTPUIIATEIIBHOER)
BO3/ICCTBUU aHTUOMOTHUKOB HA OPTaHU3M B XOJ€ JICUCHUS )KUBOTHBIX; IIEJIM U 3a7a4d BETEPUHAPHH.
buorexnonoruss kopmoBbIX mpenapatoB. [lpaktuueckas pabora «CocTaBieHHE palioHa MUTAHHUS
KUBOTHOTO, pacdeT pacxoJoB Ha coiepxaHue». lccinemoBarenbckas pabora «OlieHKa KauecTBa
MOJIOYHOMITPOTYKIIUW».

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHbIE MeTOnBI cenekiuu. ['ubpummsamms. @opmbl 0TOOpa. OCHOBHBIE HAaINpaBIICHUS
CEJIEKLIMU: YIYYIIEHHE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHYECKMM U aOMOTHYECKUM (aKTopam.
[TpakTuueckas padota «BripamuBaeM ropox. Kak mpoBecTu CKpenuBaHue y TOpOXay.

OcHOBHBIE TIOAXOJbI CEJIEKIIMM M OMOTEXHOJOTMHM KYJAbTYpHBIX pacTeHuid, ['ubpumauszarus,
OT/JaJieHHass THOpUAW3anusi, WCKYCCTBEHHBIH o0TOOp, Terepo3uc, TpaHchopmalus, MyTareHes,
reHeThu4YecKoe penaktupoBanue). Mcropus cenexuuu BPoccuu u Mupe, HCTOpHS pa3BUTHSI BaKHEHIIINX
COpPTOB KYJIbTYPHBIX PACTEHHUH.

Kax dgenoBek moxker MomudpuuupoBaTh pacteHus? ['eHHas wHXeHepus pacTteHuid: UTo Takoe
reHeThYecKass MHxeHepus pacTeHuid. TpaHcrennele pacteHus. Meroapl nonydenus. OOpazoBaHue
omyxoJiel y pacTteHui. ArpoOakrepuanbHas TpaHchopmanus: Ti-mmasmuasl. [ensr  T-JIHK.
MouiekynapHO-TeHETHUECKHEe  MEXaHM3Mbl  TpaHchopManuu. ['eHeTHueckoe pelaKTHPOBaHUE.
CoBpeMeHHbIE TOJIXO0bl U IOCTIKEHUSI T€HEeTUYECKOTO pelakTupoBaHusi pacTeHuid. [Ipaktuyeckas
pabota
«['enomHBIE HOKHUIIBI (MOAenHpoBanue paboTel cucrembl CRISP-Cas).

Ectp nmu xu3up B mnpobupke? buoTexHolorus KyIbTypHBIX pacteHuid. MccienoBaTenbckas
pabota «BeIpanuBanue pacTeHH B MpoOHpKe (MOKHO BOCIOJB30BaTHCS PE3y/IbTaTaMU MPEAbIIyIIUX
HKCIEPUMEHTOB 10 COCTABJICHUIO MUTATEIbHBIX PACTBOPOB JIJIsl PACTEHHIA )».



IVIAHUPYEMBIE PE3VJIBbTATHI OCBOEHUS KYPCA BHEYPOUHOMN
JAEATEJBHOCTU
3aHsATUA B paMKax MporpamMmbl HalpaBlIeHbl HAa OOECHEUYEHHE JAOCTHMIXKEHUS IIKOJbHUKAMU
CJIEIYIOLIUX JINYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX00Pa30BaTEIbHBIX PE3YJILTATOB.
JINYHOCTHBIE Pe3yJIbTATHI:

B cgepe epascoanckoeo eocnumarnus: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM
NESTEILHOCTH TPU BBITIOJTHEHUH HCCIECIOBAHUNA W TMPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHIO H
B3aUMOTIOMOIIIY.

B cgepe nampuomuueckoco e6ocnumawnus: OTHOUICHWE K OHOJIOTMM KaK K BaXKHOHU
COCTABJISIIOIIEH KYJIbTYpPbI, TOPAOCTh 32 BKJIAJ POCCHICKUX U COBETCKHX YYEHBIX BPA3BUTHE MUPOBOU
OMOJIOTUYECKON HAYKH.

B cgepe oyxosno-npascmeennoco 6ocnumarnus: TOTOBHOCTh OLIGHMBATh IIOBEICHHUE U
MOCTYNKH C TIO3UIIMM HPABCTBEHHBIX HOPM M HOPM DKOJOTMYECKOW KYJIbTYpPbI; TMOHUMAaHHE
3HAYMMOCTHU HPABCTBEHHOTO ACTIEKTA JACSITEIHPHOCTH YEJIOBEKA B MEAUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanusi: TIOHUMAHUE pOJH OHOJOTHU B (POPMUPOBAHUHU
ACTETUYECKOU KYJIBTYPHI TUYHOCTH.

B chepe puzuueckoco eocnumanus, gopmuposanus Kyiemypsbl 300P06bsi U IMOYUOHATLHO2O
Onacononyyusi; OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3JI0POBBIO M YCTAaHOBKA Ha 3J0pOBBIM 00Opa3
KU3HH (3I0pPOBOE MUTAHWE, COOTIOICHUE TUTUCHUISCKUX MPABUII M HOPM, COQJIaHCHPOBAHHBINA PEKHM
3aHATUW U OTABIXa, PEryispHas (Pu3nUeckas aKkTUBHOCTB); OCO3HAHUE TOCIEICTBUA W HEMPUSITHE
BpPEIHBIX TNPUBBIUEK (YIMOTpeOJICHHUE alKOroJisl, HApKOTUKOB, KypeHHE) U HHbIX (opM Bpena ais
(DMBUYIECKOTO M TICUXHUYECKOTO 370POBBS; COOMIOACHUE MPaBUil 0€30MMaCHOCTH, B TOM YHCJIC HABBIKH
0€301acHOTO MOBEICHUSI B TIPUPOTHON cpene; chOPMUPOBAHHOCTh HABBIKA PEQIICKCUU, YIIPABJICHHE
COOCTBEHHBIM SMOIIMOHAJILHEIM COCTOSTHHEM.

B cghepe mpyoosoco éocnumarnus: aKTHBHOE ydacTHE B PEUICHUU TPAKTHYCCKUX 3a1ad (B
paMKax CeMbH, IIKOJIbI, TOPOJIa, Kpasi) OMOJIOTHUECKON M SKOJOTHYECKON HAIpPaBIICHHOCTH, HHTEPEC K
MPAKTUYECKOMY U3YUYEHHIO MPO(decCrid, CBI3aHHBIX ¢ OMOJIOTHEH.

B cghepe sxonocuueckoeo socnumanus; OpUCHTANMS HA PUMEHEHHE OMOJIOTMYECKUX 3HAHHUM
MIPU PEIICHUH 3a71a4 B 00JIACTH OKPYKAIOIIEH CPeJibl; 0CO3HAHNEIKOJIOTHUCCKUX MPOOJIeM U MyTeH WX
pELIEeHMS; TOTOBHOCTD K YUYAaCTHIO B MPAKTUYECKONACATEILHOCTH KOJIOTHYECKON HAITPABICHHOCTH.

B cgepe nonumanus yennocmu HayuHoeo no3Hanus: OPUSHTAIUS HAa COBPEMEHHYIO CHUCTEMY
Hay4HBIX MPEJICTABICHUH 00 OCHOBHBIX OMOJIOTHUECKUX3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEIOBEKA C
MPUPOJHON U COLMAIBLHOM CpENoi;

IMOHUMAHHUE POJU OHOJIOTMYECKOW HayKu B (OPMHUPOBAHMM HAYYHOTO MHPOBO33PECHHS; Pa3BUTHE
Hay4YHOU JHO0O3HATEIBHOCTH, HWHTEpeca K OHOJOTMYECKOW HayKe, HaBBIKOB HCCIIEI0BATEIbCKOM
JIeSITeILHOCTH.

B cghepe aoanmayuu x usmensrOWUMCA YCI0BUAM COUUANBHOU U NPUPOOHOU Cpeobl:
aJIecKBaTHasl OIICHKA W3MEHSIOIIUXCSA YCJIOBHIA; MPUHATHE pelieHHs (MHIUBUIYyalbHOE, B TPYIIE) B
M3MEHSIIOIIMXCS YCIOBHUSIX Ha OCHOBAHMM aHalM3a OHOJIOTMYECKOW WH(pOpMaluu; IIAHUPOBAHUE
JeicTBUil B HOBOW CHUTYyalldd HAa OCHOBAaHUH 3HAHHI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHble pe3yabTaThl:

B cghepe osraoenus ynusepcanvHvimu yueOHbIMU NOZHABAMENbHBIMU OCUCTNBUAMU:
ba3oBbie Tornyeckrue AeMCTBUS:

® BLIABIIATH M XapaKTEPHU30BATh CYIICCTBCHHBIC IIPU3HAKHU OHOJIOTHYECKUX 00BEKTOB (HBHeHHﬁ);

® YCTaHABJIMBATh CYIIECTBEHHBIM NMPHU3HAK KJIACCU(PUKALUU OUOJIOrMUECKUX O0BEKTOB (SIBICHUM,
IIPOILIECCOB), OCHOBAHMS /1l 000OIIEHUS M CPAaBHEHUS, KPUTEPUHU MPOBOAMMOTO aHAIIN3A;

® ¢ yy€TOM IpPEeUI0KEHHON OMOJIOTHYECKOH 3a1a4M BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS
B paccMmaTpuBaeMbIX (akTax U HaONIOJCHMSAX; MpeniaraTb KPUTEPUH IS BBISBICHHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUHIA;

® BHIBJIATH JePUUUTH HWHGPOpPMALMHU, JAHHBIX, HEOOXOJMUMBIX Js PEIIeHUs MOCTaBIEHHOU
3a/1a4u;

® BLUBIATH NPUYMHHO-CIEJICTBEHHBIE CBSI3M INPH HU3YyYCHUU OHOJOIMYECKHX SIBJICHUH U
IIPOLIECCOB;  JIeJaTh  BBIBOABI C  HCIOJIb30BAHUEM  JEAYKTHBHBIX W MHIAYKTUBHBIX
YMO3AKIIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH, (OPMYIMPOBATH TUIIOTE3bI O B3aUMOCBSI3AX;



CaMOCTOSITEIBHO BBIOMPATh CIOCO0 pelieHus ydeOHOW OMOJIOTHYEeCKOW 3anadyn (CpaBHHUBATH
HECKOJIPKO BapUAHTOB PEIICHUSI, BRIOUpATh HanboJee MoaX0 AN ¢ YIETOM CaMOCTOSTEIILHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoBrie BccieqoBaTeIbCKUE ICHCTBUS:

HCII0JIb30BAaTh BOIIPOCHI KaK I/ICCJIGI[OBaTeJII)CKI/Iﬁ HHCTPYMCHT IIO3HAHUA

(dopMynHpOBaTh BOMPOCHL, (HUKCHPYIOUIHNE pPa3pblB MEXAY pEaJbHBIM M IKEIaTeIbHBIM
COCTOSIHUEM CHUTYallUH, 00bEKTA, U CAMOCTOSITENIbHO YCTAHABINBATh HCKOMOE U IaHHOE;

(dbopMupoBaTh TUNOTE3y OO0 HCTHMHHOCTH COOCTBEHHBIX CYXJIEHUI, apryMEHTHPOBATH CBOIO
MTO3ULINI0, MHEHUE;

MPOBOJUTh TI0 CAaMOCTOATENBFHO  COCTAaBJICHHOMY IUIaHYy HAOJIOJCHHE, HECJIOXKHBIN
OMOJIOTUUECKHI SKCIIEPUMEHT, HEOOJIbIIOE WCCIEAOBAaHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH
Ouosnoruueckoro oobvekTa (mporecca) U3ydeHus,

MIPUYMHHO-CJIEACTBEHHbIX CBS3€M M 3aBUCUMOCTEHl OHOJIOTMYECKUX OOBEKTOB MEXIY
co00i1;011eHNBaTh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTbh MH(OPMAIMIO, MOJYYEHHYIO B XOJE
HaOJII0/ICHUS U DKCIIEPUMEHTA;

CaMOCTOSITENPHO (OPMYIMPOBATh OOOOIICHUST W BBIBOABI 1O pe3yabTaTaM MPOBEAEHHOTO
HaOIOACHUS, DKCIIEPUMEHTA, BJIaJIETh WHCTPYMEHTAMH OIIEHKH JTOCTOBEPHOCTH TOJIYUYEHHBIX
BBLIBOJIOB M 0000IIEHUI;

IPOTHO3UPOBATH BO3MOXKHOC )I&HBHGﬁIHGG Pa3sBUTHC OMOJIOTHYECKUX mpouecCcoB M HX
MMOCICACTBUA B aHAJIOTUYHBIX WMJIW CXOOHBIX CUTYyaAlUAX, 4 TAKXKE BbIABUTAaTh MPCAIIOJIOKCHUSA
00 nx Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTaXx.

Pabota ¢ nadopmanuei:

MPUMEHATh pPa3JIMYHbIe METOJbI, HMHCTPYMEHTHI M 3ampochl TpU TOWCKE U oTOope
OMOJIOTMYeCKON WH(pOPMAIMK WM JaHHBIX U3 HCTOYHUKOB C YIETOM MPEUIOKCHHON yueOHOU
OMOJIOrMYECKOM 3a/1auH;

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH OHOJOTUYECKYIO
nH(OPMALIHIO Pa3INYHbIX BUJOB U (JOPM MPEICTaBICHHUS,

HaXOJHUTh CXOJHbIE apryMEHTHI (MOITBEP>KIAIOIINEe HIIM ONIPOBEPraroine OJHy UTY K€ UL,
BEPCHIO) B PA3TUYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

CaMOCTOSITEJIBHO ~ BBIOMPATh ONTUMalbHYl0 (opMmy mpeicTaBieHuss UHPOpPMALUU U
WUTIOCTPUPOBATDH PelIaeMble 3314l HECIO0KHBIMU CXeMaMH, IharpaMMaMi, HHOM rpadukoit u
UX KOMOMHAIUSAMU;

OIICHUBATh HAAEKHOCTh OHOJIOrHYECKOI I/IH(1)OpMaI_II/II/I 0 KpUTCpUAM, MMPCIIOKCHHBIM
YUYUTCIIEM UJIN C(i)OpMy.]'II/IpOBaHHLIM CaMOCTOATCIIBHO,

3alIOMHHATb U CUCTCMATU3HNPOBATH 6I/IOHOFI/I‘ICCKYIO I/IH(1)OpMaI_II/IIO.

B chepe osnadenus ynusepcanbHviMu y4eOHbIMU KOMMYHUKAMUBHBIMU OelCTEUIMU
OO01ienue:

BOCIPUHUMATh U (OPMYJIUPOBATE CYXJIEHHs, BBIPAXKaTh 3MOLIMU B ITPOLIECCEBBINIOIHEHUS
MIPAKTUYECKUX U Ja00paTOPHBIX paboT;

BbIpaKaTb ce0s (CBOIO TOYKY 3peHI/I${) B YCTHBIX U TUCbMCHHBIX TCKCTAX;

pacrio3HaBaTh HeBepOaJibHbIE CPeICTBa OOIIEHUs, MOHMMATh 3HAUYEHHE COLIMAIbHBIX 3HAKOB,
3HaTh U PACHO3HABATh MPEANOCHUIKA KOH(DIMKTHBIX CUTYalluil U cMAr4aTh KOH(IMKTBI, BECTH
IIEPETOBOPHI;

MIOHMMAaTh HAMEPEHUsl JAPYIUX, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHHKY U B
KOPpEKTHOH Gopme (GopMyIHpOBaTh CBOU BO3PAKECHHUS;

B XOJ€ Juaiora W/WiIM JMCKYCCUM 3a/aBaTh BOIPOCHI 10 CYIIECTBY 0OOCYyXaaeMoii
OMOJIOTUYECKOM TeMbI U BbICKa3bIBAaTh UJEH, HAIlEJICHHbIE Ha pelleHue OHOJIOTHYECKOl 3a1aun
U MoJJIepKaHue 0JaroenaTeIbHOCTH OOIEeHH S,

COIIOCTABJIATEL CBOU CYXKXIACHHA C CYXICHHUAMU JPYIruxX YHYaCTHHUKOB AUAJIOTAQ, 06Hapy)KI/IBaTB
pasiiniusa U CXO0ACTBO HOSHHHﬁ;

HyGHI/I‘-IHO OpCACTaBJIATh PE3YJIbTAThl BBIIIOJIHCHHOT'O OMOJIOTUYECKOI0 OIBITa (Z-)KCHCpI/IMeHTa,



WCCIICIOBAaHUS, TPOEKTA);CaMOCTOSATENILHO BBHIOUPATh ()OpMAT BBICTYIUICHHS C Y4ETOM 3ajad
MPE3CHTAlMH ¥ OCOOEHHOCTEH ayJUTOPUM M B COOTBETCTBUM C HHM COCTaBJIATH YCTHBIE U
MUCHMEHHBIE TEKCTHI C UCTIOIb30BAHUEM MILTIOCTPATHBHBIX MAaTEPHAJIOB.

CoBMecTHAS IEATENBHOCTE (COTPYAHUYECTBO):

[IOHMMAaTh M HCIIOJIb30BaTh IPEUMYIIECTBA KOMAHJIHON M WMHIUBUIYAJIbHOW pabOThl IpH
pelIeHNr  KOHKPETHOW  OWOJIOTMYECKOH  mpoOiemMbl, OOOCHOBBIBATH  HEOOXOAWMOCTH
MPUMEHEHHsI TPYNIOBBIX (OPM B3aUMOJICHCTBHS TPU PEIICHHH MOCTABICHHOW Y4eOHOM
3ajauy,

NpUHUMAaTh LCJIb COBMECTHOH ACATCIIBHOCTH, KOJIJICKTUBHO CTpPOUTH I[GI\/JICTBI/UI no eé
JOCTH)KEHUIO: PaclpeliesIATh PpOJM, JO0TOBapUBaThCA, OOCYKIaTh IIPOLIECC M PE3YNbTAT
COBMECTHOM paboThI;

YMETH O606HIaTB MHCHHSA HECKOJIBKUX J'II-OI[GI\/’I, MMPOABJIATE TOTOBHOCTb PYKOBOAWUTD, BBITIOJIHATH
MOpYy4YCHH, IIOJIYUHATHCA,

IUIAaHUPOBATh OPraHM3allMI0 COBMECTHON pPalOThl, OMpENeNsTh CBOIO poiib (C  y4€ToM
MPEANOYTEHU M BO3MOXKHOCTEH BCEX YYACTHHKOB B3aMMOJICHCTBHUSI), paCIIPENEsATh 3aJauu
MEXAy 4JIeHaMH KOMaH/bl, y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (00CyxaeHHUS, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U UHBIE);

BBIIIOJIHATE CBOKO YacCThb pa6OTI)I, AOCTUraTb Ka4Y€CTBCHHOI'O peE3yjbTaTa II0 CBOCMY
HaIpaBJICHUIO U KOOPANHUPOBATH CBOU JleﬁCTBI/IH C APpYrUMHU YICHAMH KOMAaHIbI;

OIICHUBAaTh KaueCTBO CBOET0 BKJIaJa B OOIMIMHA HPOAYKT MO KPUTEPHSIM, CAMOCTOSITENLHO
cOpMyIUPOBAHHBIM YYaCTHUKAaMHU B3aUMOJICHCTBUS; CpPaBHUBATh PE3YNIbTAaThl C HMCXOJHOM
3aaueid M BKJIAJ KaKJIOTo WiIeHa KOMaHIbl B JIOCTWKEHHE pe3yJbTaTOB, pa3leisiTh cdepy
OTBETCTBEHHOCTH U MPOSIBJISTH TOTOBHOCTh K IIPEIOCTABICHUIO OTYETA MEpE] TPYIIION;

OBJIaJIETh CHCTEMOU YHHMBEpPCAIbHBIX KOMMYHHMKATHUBHBIX JIEHCTBUM, KOTOpas oOecredyuBaeT
c(OpMHUPOBAHHOCTH COLMANBHBIX HABBIKOB U AMOIMOHAIILHOTO UHTEJIEKTA HIKOJIbHUKOB.

B cgepe osnacenus  ynusepcanvHvimu VUeOHbiMU — pecynsamusHbIMU oelcmeusImMu:
CaMoopragu3anus:

BBISABJIATD HpO6J'IeMBI A peIICHHA B JKHM3HCHHBIX H y‘ICGHBIX CUTyanusx, HCIIOJIb3Ys
OMOJIOrHYECKHUE 3HAaHMHAA,

OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXOJAX MPUHATHS peuieHU (MHAUBHUIYaTbHOE, IPUHSITHE
pelIeHUs B TpyIie, IPUHITHE PEIICHUN TPyIoil);

CaMOCTOSITEJIBHO COCTABIIATh AJTOPUTM pPELICHUS 3a/aud (MM €ro 4acTh), BEIOUpaTh CHOCO0
pelieHus y4eOHON OMOJIOTMYECKOM 3aauu ¢ y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh Ipe/iaracMble BApUAHThI PEIICHUN;

COCTaBIIATh IUIAH JCHCTBHM (IUIaH pealM3alid HAMEUYSHHOrO aJlfOpUTMa PEIICHUs),
KOPPEKTHUPOBATh MPEUIOKECHHBIH alTOPUTM C Y4YETOM IOJIYYCHHS HOBBIX OHOJIOTHYECKHX
3HaHMI 00 N3ydyaeMOM OUOJIOTHUECKOM OOBEKTE;

JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a perieHue. CaMOKOHTPOJIb (peduieKcus):

BJIaJCTh criocobamu CaMOKOHTPOJIA, CaMOMOTHBAIUU U peq)J'IGKCI/II/I;
AaBaThb aJICKBATHYIO OICHKY CUTYyAalluH U IIpEAJIaraTh IJIaH ec N3MCHCHMUA,

YUYUTBIBATb KOHTCKCT U MNPCABUACTH TPYAHOCTH, KOTOPBIC MOT'YT BO3HHUKHYTH IIpU PCUHICHUU
yqe6H0171 OHOJIOTHYECKOM 3alavu, aJalTUpoOBaTh PpCHICHUC K MCHAKOIINUMCS 06CTOHT€J’IBCTB8.M;

OOBACHATH MPpUYUHBI JOCTUIKCHUA (He)IOCTI/DKeHI/ISI) pPE3YyJIbTaTOB ACATCIBHOCTU, OABATb
OLCHKY HpI/IO6peTéHHOMy OIIBITY, YMCThb HAXOANUTh MMO3UTHBHOC BHpOI/I3OIHeI[IHeI>'I CUTYyalluu;

BHOCHTb KOPPCKTHUBBI B ACATCIILHOCTL Ha OCHOBC HOBBIX 06CTO§ITCJ’IBCTB, N3MCHHUBIINXCSA
chyauHﬁ, YCTaHOBJICHHBIX OI_HI/I6OK, BO3HUKIIHNX pr;lHOCTCfI;

OLCHUBATL COOTBCTCTBUEC PC3YyJIbTaTa LECJIN U YCIIOBUAM.

OMOUMOHATbHBIN UHTEIICKT:

pa3jiniaTtb, Ha3bIBaTb W YIPABJIATH CO6CTB€HHBIMI/I OSMOLIMAMU U ODMOLUIMU
TIpYTUX;
BBIABJIATH U aHaHI/I3I/IpOBaTB HpI/I‘-II/IHI:I 3MOL[I/H>'I;



CTaBHUTH ceOsl HA MECTO JPYroro YeloBeKa, MOHUMATh MOTUBBI U HAMEPEHUSIPYTOTO;
peryaupoBaTh Coco0 BBIPaXKEHUS SMOLIUH.

[Ipunstue ceds u APyrux;

OCO3HAHHO OTHOCHUTBCS K JPYroMy Y€JIOBEKY, €[0 MHEHUIO;

IIPU3HABATH CBOE MPABO Ha OLIMOKY U TaKoe ke MPaBo APYroro;

OTKPBITOCTh ce0e U IpYTUM;

OCO3HABATh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

OBJIQJIETh CHUCTEMOM YHUBEPCAJIbHBIX YYEOHBIX PpEryJISTUBHBIX JEHCTBHM, KOTOpas
obecrieunBaeT (HOPMUPOBAHHE CMBICIOBBIX YCTaHOBOK JIMYHOCTH (BHYTPEHHSSI MO3UIIHS
JUYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTH (YyIpaBiieHUss COOOH, CaMOAMCLUMILINHBIL,
YCTOWYMBOTO MOBEJICHUS).

IIpenmerHble pe3yJbTaThbl OCBOEHHUS IporpaMmsl B

MO3HABATEIHHON (MHTEIUIEKTYabHOM) cdepe:

— TpHOOpETeHUE OTbBITa HCIOJIH30BAHUS METOJOB OMOJOTUYECKOW HAYKH C LETbI0 U3YYCHHS
OMOJIOTUUECKNX OOBEKTOB, SIBICHUW W TPOIIECCOB: HAOJIO/IEHNE, OTTMCAHUE, TPOBEICHUE HECIIOKHBIX
OMOJIOTMYECKHX OTBITOB U IKCIIEPUMEHTOB, B TOM YHCJIC C MCIIOJIh30BAaHNEM aHAIOTOBBIX U ITU(PPOBBIX
OMOJIOTUYECKHUX MPUOOPOB M HHCTPYMEHTOB;

— (opmupoBaHuE YMEHHsSI HMHTEIPUPOBATH OMOJIOTMYECKHME 3HAHUS CO 3HAHUSMHU U3 JPYrUX
y4eOHBIX MpeaMeTOB ((PU3UKH, XUMUH, Freorpa@uu, UCTOPUH, OOIIECTBO3HAHUS U T. 11.);

— ¢opMHUpOBaHHE YMEHHI periaTh ydeOHbIC 3a/lauyd OMOJIOTMUECKOTO COACPKAHUS, BBISIBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3M, MPOBOJWTh KAUYECTBEHHBIE M KOJIMYECTBEHHBIE pACUE€Thl, AENIATh
BBIBO/JIbI HA OCHOBAHUU IIOJIYYEHHBIX PE3YJIbTATOB;

— ¢opMHUpOBaHHE YMEHHUS IUIAHUPOBATh y4YEOHOE KCCIICIOBAHUE WU TPOCKTHYIO pPaboOTy C
YYETOM TIOCTABJICHHOW 1eTH: GOpMYyTHpOBaTh MPOOIEMY, THIIOTE3y H CTaBUTh 33a4H UCCIICAOBaHUS,
BBIOMPATh a/IEKBaTHO TOCTABICHHOM €M METOJBI, JIENaTh BBIBOJBI 0 pE3yJIbTaTaM HCCIICIOBAHHSI
WA TIPOEKTHOM NIESITeThHOCTH;

— (dopmupoBaHHME UHTEpeca K YINIYOJCHHIO OHWOJIOTMYECKUX 3HaHWM (mpeanpoduibHas
MOJITOTOBKA U NPO(eCcCHOHATbHAS OPUCHTAIMS) U BBIOOPY OMOJIOTHH Kak MPO(UIBHOTO MpeaIMeTa Ha
CTYIICHU CPEITHETO TIOJTHOTO 00pa3oBaHUs sl OyaylIer mpo(ecCHOHabHOW I TeTbHOCTH, B 00JIACTH
OMOJIOTUY, MEJIUIIMHBI, YKOJIOTHH,IICUXOJIOTHH, BETCPUHAPHUH, CEIIbCKOTO XO3SICTBA;

— BIJIaJICHHME HaBbIKaMU paboTbl ¢ uHpOpMalUEeil eCTeCTBEHHO-HAyYHOTO COJCpKaHMUs,
MIpe/ICTaBJICHHON B pa3HOi (opme (B BUIe TeKCTa, TAOMMUYHBIX JaHHBIX, CXEM, IpauKOB, AUArPAMM,
Moenel, n300pakeHuil ), KpUTUYECKOro aHaan3a HHPOPMAIH U OLICHKHU €€ JOCTOBEPHOCTH;

— yMEHHE MHTErpUpPOBaTh OMOJIOTUYECKUE 3HAHUS CO 3HAHUSAMHU APYTrUX Y4eOHBIX MPEAMETOB;
UHTEpEC K yriayOJeHnI0 OMOJIOTUYECKUX 3HAHUI U BBIOOPY OMOJIOTHH Kak MPOQUILHOTO MpeaMeTa Ha
ypOBHE cpeliHero oouiero oopazoBanus Ui Oyayiiei npodecCHoHaIbHOU AeATeNbHOCTH B 00JIacTH
OMOJIOTHH, MEIUIIMHBI, YKOJIOTHUH, BETEPUHAPUH, CEIIBCKOTO XO03HCTBA, MHILIEBOU MPOMBIIIJICHHOCTH,
MICUXOJIOTHH, UCKYCCTBA, CIIOPTA - UMETh YETKHE MPEJICTABICHHUS] O MAaTePUATHCTUYECKON CYIIHOCTH
T€HOMOB JKHMBBIX OPraHU3MOB M PETYISALNIO UX PabOTHI;

— 3HaHUE OCHOBHBIX (PAKTOPOB OKPYKAIOIIEH Cpe/ibl, BIUAIOUIMX HA pa3BUTHE U CYIIECTBOBAHUE
KHUBBIX OPIaHU3MOB, aJIaNTalMH K (haKTOpaM OKpY>Karolle cpebl;

— 3HaHHUC€ OCHOBHBIX ITOAXO0J0B 6I/IOTeXHOHOFI/II/I, HCIIOJIb30BaHMS €€ JOCTHKECHUM B COBpeMeHHOP’I
KHU3HH 4YCIIOBCKA, 0COOCHHOCTH MCIIOJIb30BAHMS KUBBIX OpTraHu3MOB JIsI TIPOU3BOJACTBCHHBIX HYK
YCJI0BCKaA,

— 3HaHUE OCHOBHBIX IOAXOJOB CEJEKIMM M OHOTEXHOJIOTUM KYJIbTYPHBIX pacTeHUi,
XapaKTepu30BaTh TI'E€HETUYECKH MOAM(UIIMPOBAHHbIE  pACTEHUS, ONEPUPOBATh  MOHATHUAMH,
ruOpuau3anys, OTAaJeHHAs THOpUIU3alMs, WCKYCCTBEHHBIH OTOOp, TreTeposuc, TpaHchopmanus,
MYTareHe3, TeHETUYECKOE PENAKTHPOBAHMUE;

— TOHUMAaHUE MOJEKYISIPHBIX MEXaHU3MOB pealli3allii HACIEICTBEHHOW HHPOPMAIIH U YMEHUE
CBOOOJHO OIEPUPOBATH OCHOBHBIMH TMOHSATHSIMH MOJICKYSIPHONH OHOJIOTMM U €€ COBPEMEHHBIX
HANPABJIEHUN — F€HOMUKHU, METAT€HOMUKH, IPOTEOMHUKHU;



— 3HAaHUME OCHOBHBLIX 3a00JIeBaHMM 4YeJIOBEKa,
IUArHOCTHUKH U JICUEHHS,;

MCXaHU3MOB HX PA3BUTHA,

crocobax WX

— (QopmupoBaHue yMEHHUS WCIOJIb30BAaTh MOHATHUHBINA amnmapar W CHUMBOJHMYECKUH S3BIK
TeHETHKH, TPAMOTHOE TPUMEHEHNE HAYYHBIX TEPMUHOB, MMOHSITHIA, TEOPUH, 3aKOHOB UIsI OOBSICHEHUS

HaONIOAaeMbIX OHMOJOTHMYECKHX OOBEKTOB,

(GbyHIaMEHT HAyYHOTO MHUPOBO33PCHUSI.
B 11eHHOCTHO-OpHEHTAIIMOHHOH cdepe:

SABICHUA W IPOLECCOB,

MO3BOJAOIIUX 3aJI0KHUTH

— 3HaHHWE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTUM MOJIEKYJIIPHON OMOJIOTUHU TIO3BOJISIET
YCIIELIHO peliaTh TaKue 371000 JHEBHbIE TIPOOJIEMBI, KAK OXpaHa OKPYKAOIEH Cpe/Ibl,
COXPAHEHHUE 3/I0POBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIEHUEIKOCUCTEM.

TEMATHYECKOE IINTAHUPOBAHUE

Mopyab «Kak ;KMBOTHBIE U PACTEHHS NPUCIOCAOINBAIOTCS (IBOJIIOLHOHHASIIKOJIOTHSA) 5-

6 kaaccel (34 yaca)

Tembl

OcHoBHOE coaepkaHue

JlessiTeIbHOCTD
IKOJbHUKOB

1. MBI ucciexyem
JKUBbIE 00bEKTHI (6 1)

CBO¥ICTBa ¥ CTPOEHHE )KUBBIX
Opranu3MoB (cTpoeHue kieTkn).Bu,
0c00b — OpraHu3M Kak eMHasi CucTeMa.
Ananraruu (IpUCIIOCOOICHHUS ).
ITonarue romeocrasza xKHUBOIO
opraan3ma.Crioco0bl ero nmoaaepx aHusl.
OrpanndeHust MOP(HOIOTHUECKUX H
(duznonornyeckux aganraiuii. [louemy
OpTaHU3MBI HE CTAHOBSTCS

0eCKOHEYHO OOJIBIINMH, MaJIEHEKHUMH,
BCESTHBIM.

HccnenoBarensckue paboThl
«Bce 1 (cuHUITBL, 0K,

Oepesnl u  TJ)
OIMHAKOBBIE?
DOTOKBECTY. [TpaxTuueckas
pabora
«CocraBisieMm KHHTY

PEKOPAOB PACTEHUU W KUBOTHBIX
HAaIIIETo Kpash».

2. Bausinue
OKpY:Kallei cpeabl
HA JKMBbIE OPraHU3MbI
(12 u)

@akTophl OKpYKarolIeh cpepl
(abmoTmdeckue, ONOTHIECKIE,
aHTporiorennsie). [Ipumepsr
abmoTnyecknx (haKTOPOB, OKA3BIBAIOITIX
OCHOBHOE BJIVISTHHIE Ha
KU3HEIEATEbHOCTHKABBIX OPTaHU3MOB:
TeMIIepaTypa, CBET, BIIAYKHOCTb.
OCHOBHBIC 3aKOHOMEPHOCTH
MIPUCTIOCOOJIEHMS JKUBBIX OPTaHI3MOB K
abmoTHIecKkuM (haKTopam.
[Ipucmocobienust K OCHOBHBIM
abmoTrueckuM (aKkTopaMm: TeMIieparypa,
BIIAXKHOCTP U CBET.

[IpakTuueckoe 3aHsTHE

«lIBet u Termo» (KyOUKH JIbaa
B3BECHUTD, IOJIOKUTHB YAIIKH
IleTpu Ha pa3HOLBETHYIO
Oymary, uepe3 30 MUHYT
B3BECHUTH3aHOBO — KTO OBICTpEe
pacrasin).

[IpakTrueckoe 3aHsTHE

«YTo pacTBOpsieTCs BBOAEY
(9KCTIEpUMEHT

«Kungkuit gom»).
[IpakTuueckoe 3aHsATHE
«Iuddys3us BemecTs BBOsIE
(pacTBOpHI)»,

«/IBr>xeHne pacTBOPOB 1O
LBETKY.

[IpakTrueckoe 3aHATHE

«Jlen nnaBaer B Bozie
(aiicOepru, 3amep3aHue
BOZOEMOB)».

[IpakTrueckoe 3aHATHE

«Jlen npu 3amep3aHuu
pacumpsiercs» (pa3pyleHue
KaMH$ (IOYBOOOpa30BaHue),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«ly6a» (KyOMKH JIb/1a 3aBEPHYThH
B Pa3HbI MaTepua, B3BECUTh).
[IpakTuueckoe 3aHsTHE
«[TurMeHTH» (MOKHO pa3aeiauTh
Ha BaTMaHe KPaCUTENHU U3




¢omacTepoBy.

[IpakTrdeckoe 3aHsATHE

«Kak >KMBOTHBIE MJIaBaIOT B BOACY
(OKCIIEpUMEHT ¢ MTUTIECTKOM ).
HccnenoBarensckue paboTh
«BnusHue cBera (Tera,
BJIQ)KHOCTH, COCTaBa IOYBHI) HA
pacTeHus B €CTECTBEHHBIX WIIN
WCKYCCTBEHHBIX YCIOBUSX» (Ha
JOCTYITHOM

MaTepualie).

3. B3aumopaeiicTBus
SKMBBIX OPraHu3MoB(4 1)

Buornueckue hakropsl.
3aKOHOMEPHOCTH Pa3BUTUA
MEKBHJIOBBIX B3aUMOOTHOIIICHUH.
KosBomrorus (XMITHAK-KEPTBA;
Mapa3uT-X03sIMH ) DBOJIONHS CTPATEruid
JIOOBIBAHUS ITAIIM.

ConuanbHOCTh. Buibl- BceneHupl.
Ilepeuens pacreHuii-BpenuTenei.

HccnenoBarenbckas pabota
«Habmoaenus 3a
B3aMMOOTHOIICHHUSIMH KUBOTHBIX
1pu TOOBIBAHUU TTHIIN
(KOPMYIIIKY JJIs TITHIT, IS
TOPOJICKUX WJIH CEITbCKUX
JKUBOTHBIX ). Be6- kamepsi».
HccnenoBarenbckas
pabora

«PacnpoctpaneHue
BHJIOB-CHHAHTPOIIOB B
HaIlled MECTHOCTH))

4. Yes10BeK B :KU3HH
pacreHMii ¥ JKHUBOTHBIX?
(6 9)

AwnTtpomnorenssie haxtopsl. [IpaBaa mm,
YTO N1E€PBOOBITHBIE IO KU B
rapMOHHUHM ¢ pupooi. OJoMalIHUBaHNE
U IPUPYUYCHUE )KUBOTHBIX U PACTEHUI.
3aueM criacaTh BBIMUPAIOIINE BUBI, KaK
370 Aenath. KynbTypHble pacTeHus: UMX
nukue npeaky. Ilouemy BaxHO UX
COXPaHSTh.

PazrooOpasme KynbTypHBIX pacTeHUl u
HX 3HAa4YCHHUE B XKU3HU denoBeka. KpacHas
kHUTaBaniei teppuropun. Ocodo
OXpaHsieMble TEPPUTOPHUH,

3anoBeHUKN Poccuu u Mupa.

IIpakTrueckas pabota
«Pa3zHoo0pasne KyabTypHBIX
pacTEeHMi1 BBAIIEM PETUOHEY.
HccnenoBarennsckas padora
«BrnusiHEE aHTPOIIOT CHHBIX
(hakTOpOBHA Pa3BUTHE PACTCHUI
B TOPO/Ie/HACEIICHHOM ITYHKTE.
DKCKypcHst/TpakTHYecKasspaboTa
«OOIIT B Bamem permoxe —
VHHUKAIIbHBIE 00BEKTHI
TPUPOBI».

5. DkoJiorn4eckue
Humu (6 4)

buocdepa — ogHa u3 BaykHEHIIX
obomnouek 3emnn. Yto Takoe
«QKOJIOTMYECKHE HUIIN U KaK OHH
hopmupytrotcsa? GopMupoBaHUE3HAHUI
1o OMopa3zHO00Pa3NIo KU3HEHHBIX
(hopM, TOBEEHUECKUX
MIPUCTIOCOONIEHMH, MOAN(UKAITIOHHAS
M3MEHYHBOCTH (Ha 0a30BOM YPOBHE).
PacrurenbHbie cooOIIEeCTBa U UX THIIBL.
Pa3Butue u cMeHBI PaCTUTENBHBIX
COOOIIIECTB.

HccnenoBarensckue pabOTHI
«OKONOTUIECKUECHHUIITH BOKPYT
Te0st — onucaHue (haKTOpoB
OKPYXKaIOILEH Cpeabh».
UccnenoBarensckue

paboTHI

«®DeHonoruyeckue
HaOITIONECHUY.




Moayab «OCHOBBI

acTeHHeBOACTBA» /-8 Kiacchl (68 yacos)

Te
MbI

OcHoBHOE coep:kaHne

JesiTeIbHOCTD
IMKOJbHUKOB

Tema 1. BBenenune B
pacTeHueBoOACTBO (2

)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHbBIE
(bakTOpHI BHIPAIIIUBAHS PACTCHUI.

Hcropus pa3BUTHS arpOXUMHUYECKUX 3HAHUN
(pabotsr M.B. Jlomonocosa, 0.JIubuxa,

byccenro, B.B.

Hokyuaesa, K.A. Tumupsizera,ll.A.
Kocteruera, JI.H. [IpsaummukoBa u ap.).

[MpakTuueckas pabota
«bouxka JIubuxa».

Tema 2.
ArporexHu4ecKuit

IKcIepuMeHT (6 1)

IIpaBuia nocTaHOBKH
arpodKCIIEPUMEHTOB.
[TocTaHOBKa 3KCTIEPUMEHTOB C
pactenusiMu. Bri6op Tembl,
COCTaBJICHHE TUIIOTE3bI, LIETH U
3a/1a4 dKCIeprMeHTa 1o
BBIPAILMBAHNIO PACTCHUM B
KOHTPOJIUPYEMOM cpeie.
KonTtponu, nosTopHOCTH,
MIPOBEJICHNE IKCTIEPUMEHTA.
IInaHupoBaHMe FKCIIEPUMEHTA.
OrieHka pe3ysIbTaToB
JKCIIEPUMEHTA.

OcBoeHHE TEXHOIOIMH
KpPYTJIOTOAMYHOIO BEIPAIIMBAHHUS
CaJlaTOB U MUKPO3EJICHHU B
KOHTPOJINPYEMBIX

HNCKYCCTBCHHBIX YCJIOBUAX.

HccnenoBarenbckast
pabota «DakrTopsl,
BJIMSIOIIME HA
npopacTaHue ceMsH (pocT
MIPOPOCTKOB)».
[Mpaktuyeckas pabota
«CO0p yCTaHOBKH ISt
BBIpAIMBAHUS PACTEHUH B
KOHTPOJINPYEMBIX

YCIIOBHAX».

Tema 3. Poab
XUMHYECKHX
3JIEMEHTOB B
MUTAHUU PACTEHH I
(20 u)

Bopna. PactBop. BeITsikka.
AHUOHBI, KATHOHBI,
3JIEKTPONpPOBOAHOCTD U pH
pactBopa. Poib XuMuuecKkux
3JIEMEHTOB B MMUTAHUN PACTEHUM.
[Tomydenmne muTaTeTbHBIX
BEIIECTB PACTECHUSIMH.

Y noOpeHus: opraHudecKue,
MUHEpaJIbHbIE,
MUKpoOHoIorudeckue. THrbl
NUTaHUA pacTeHuid. BozmymHoe
¥ MUHEpabHOE (KOPHEBOE)
nuranue pacreHuil. Tpancnopt
MATATEIHHBIX BEIIECTB
pacTeHuil: BOCXOASIUN U
HUCXOIAIINI TOK. BaxxHenmme
KanuiHbIe, PochopHbIe U
A30THBIE YIOOPEHHS, X
cBoiicTBa. [IpocTsie u crnoxHbIE
ynoOpeHus.

Poct u pa3Butre pacTeHHA:

IIpakTrdeckas padbota
«CxeMbl IUTATENIBbHBIX
pactBopoB. Pacuer 5103
yInoOpeHuit i
MUTATEIBHBIX PACTBOPOBY.
[IpakTrueckas padora
«IpaBuna cMemIMBaHUSA
ynoOpeHuii»
[IpakTrueckas padora
«IIutanue pacTeHui:
TEXHOJIOTUs
MPUTOTOBJICHUS
MUTATENBHBIX PACTBOPOB
IUISL Pa3HBIX KYJIBTYP».
ITpaktuueckas padota
«MOHUTOPHUHT
MHUHEPAIBLHOTO MUTAHUS
pacTeHni.
[Ipaktuyeckas padora
«PacrurenpHas

JHArdHOCTHKa.




3Tamnbl OHTOreHe3a, (PaKTopHI,
BITHSIFOIIIME HA POCT PACTCHUI:
CBET, I'yCTOTa MOCAJI0K, MUTaHHE,
cyOcrtpar.

Oco0eHHOCTH TUTaHUs PACTeHUH a30TOM. A30T
U €r0 3HaYCHUE B )KU3HU pacTeHUul. GopMel
a30Ta M UX NpeBpalieHne B MOYBeE.

Uctounuku gocdopa ans pacrenus. 3HadeHUE
(dhochopcomepxanx COSAMHEHUN B KIICTKE.
Poinb Makposprudeckux coerHeHuit Gpocopa
B DHEPI'ETUIECKOM OOMEHE.

Bnusinue kanust Ha pu3nMUecKre CBOMCTBa
[POTOIIa3Mbl, Ha (PEPMEHTHI YTIIEBOAOPOIHOTO
oOMeHa, CUHTE3 OCJIKOB U JIp.

Ponp xanms B mojyiepkaHuy HOHHOTO OanaHca
B TKaHSX, B TIPOIIECCAX CaMOPETYIISIHH.
PerynstopHas u cTpykTypooOpa3oBaTenbHas
POJb KanblKs. Y4acTue B 00pa30BaHUU
KJIETOYHOH CTEHKH, OJJIEPKAHUU CTPYKTYPbI
MeMOpaH | peryssius X TPOHUIIAEMOCTH.
3HaueHrie Maraug B MeTa0O0IM3Me pacTeHHN.
Maruuii B cocTaBe XJ10pouiia, CXOJICTBO
XJIOpOoHILIa ¥ TEMOTIO0MHA KaK
CBUJCTCIIBCTBO CANMHCTBA OPIraHUYCCKOr o MUpa.
Cepa ¥ ero OCHOBHBIE COCIMHEHMSI, UX POIIb B
CTPYKTYPHOU OpraHH3alliy KIETKH, YIacTHE B
OKHCJIATENFHO- BOCCTAHOBUTEIBHBIX PEAKITUIX
MuKpo3JIEMEHTHI.

[pencraieHus 0 poiu MUKPOITIEMEHTOB B
MeTabonmu3Me pacternii. OcobeHHOCTH
MOCTYTUICHHSI MUKPOJIEMEHTOB B PACTECHUSI.
CurHepru3M M aHTarOHU3M 3JIEMEHTOB ITHTAHHUS
pactenuil. PactutenbHas AMarHoCTUKA U
METOABI UACHTH(UKAIINN HEeTOCTaTKa/M30BITKA
9JIEMEHTOB MTUTAHUSI.

UccnenoBarenbckas
pabora «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHui, pacTeHU Ha

HIKOJIBHON TEPPUTOPUH, YCTAaHOBKA
MIPUYMH NMAaTOJIOTHUYECKUX COCTOSHUI
(Ipy HATUYUH)».
Hccnenosarenbckas padora «OreHka
BIIUSTHUS pa3iIMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PacTeHUl (COCTaBlIEHUE
Pa3IMYHBIX TOAKOPMOK)».

Tema 4. Peryasitopsi
pocTapacTeHuid.
3amurapacrenuii (4 4

ITonsiTue 0 perynsaropax pocta pacTeHUH.
CtumMynsaTopsl pocta

— (UTOrOPMOHBI (AYKCHHBI, THOOEP eITHHEI,
OATOKWHUHEI ). UHTHONTOPHI pocTa
pacTeHuil:

1. npuponusre (abcrmsoBaskucnora u
HEKOTOpHhIe (PEHONBHBIE BEIIECTBA
(uKkyMapoBasi, KOpUYHasl, CaTHIIIIOBAS
KHUCJIOTHI).

2. cunTernueckue (MOphaKTHHBI,
perapaaHTsl, 1edOoTHaHTbl, JEeCUKAHTBI,
repOumyipl). PUTOMOHUTOPHHTHY OLICHKA
cocTosiHUs pacteHnil.CoBpeMeHHbIE
CIO0COObI MOHUTOPHHTA.

3amuTa pacTeHH OT

BpEOUTENCH: OCHOBBI

Oouomeroza.

IIpakTtrdeckas pabora
«DPUTOMOHUTOPHHT U OLICHKA
coctosiHus pacTeHuil. COBpeMEHHbIE
CIO0COObI MOHUTOPHHTA.
HccnenoBarenbckas paboTta

«BnusiHue rerepoaykcuHa

Ha MpopacTaHue
(pocT Ha pasHBIX

CTaJUsIX, B Pa3HBIX YCIOBHSIX)

Pa3NUYHBIX PACTEHUI».
IIpaktuueckas padora
«VHCeKTapuu: NpaBUIIa U YCIOBUS
pa3BeeHNs MOJIE3HBIX HACEKOMBIX).




Tema 5. Bognas,
necyaHasi u
MmoYBeHHasi
KYJbTYPBI, X
npuMeHeHue B

Bopanas, necuaHnast ¥ NOYBEHHASKYJIBTYPBI,
HX IIPUMEHEHUE B BBIPALUBAHUU PACTECHUN.
[IpoBenenue Boabl B KOpHE HCTEOIE
pacTeHui.

BoaHblil pexXuM pacTeHUN: CTPOECHUE YCTHUII;

[MpakTuueckas pabota
«KopHeBoe naBiieHue».
[MpakTuueckas pabota
«[Ipurorosienue npemnapara
YCTBHI[ METOJIOM CIICTIKaY.

BbIPAIllMBAHUM (haKTOpBI, BIUSIONINE HA UX PACKPBITUE H HccnenoBarensckue paboTh
pacTeHuii. 3aKpbITHE. 3HAYCHHE MEXaHU3MapeTyIsIuI «BnustHue ycnouit
Dusnonorus WCIIapeHus BIard pacTeHHEM. CoJIepXKaHus pacTeHUH Ha
pacrenmii (8 DOTOCUHTE3 — YHUKAJIBHBIN IIpoLiece KOJINYECTBOYCTHUID.

q) pactenwmii. TemMHOBas HCBETOBas a3bl [Mpaktuueckas pabota
¢dorocunTesa. «DyHKIMOHATBHAS TUATHOCTUKA
3unaueHue (POTOCHHTE3A JUIS KUBBIX pacTeHui MOaKTUBHOCTH
opranu3mMoB. PaKTopbIpOCcTa pacTEHHI: XJIOPOTLIIACTOBRY.

BO3AyX U adpanus. [logzemHoe npixanue HccnenoBarensckas paboTa
pacTeHuii: cCoCTaB TOYBEHHOT'O «OnpezaeneHuexiaopouiiia
BO3]lyXa, ra3000MeH. ['a3000MeH npu A u b, orenka
0CCITIOUBEHHOM BBIPAI[UBAHUH (hOTOCHHTETHYECKOM
AKTUBHOCTU PACTEHHUU U
(hakTOpoB, BIUSIOIIUX HA
HEey.
IIpakTuueckas padora
«Aspanums, CO2 u O2.
JpIxaHue pacTeHuiD.
IIpakTudeckas padora
«/lpIxaHue pacTeHmil:
OllIeHKa HHTEHCUBHOCTH
JIbIXaHUsl paCTEHUU U
TIJIOZOBY.
HUccnenoBarensckue
paboTsl «BusiHue
croco0a BeIpAITUBAHUS
(cocTaBa mUTATEIHLHOU
CMeCH, CXEMbI BHECEHU)
Ha POCT U Pa3BUTHSA
Pa3IMYHBIX PACTEHU.

Tema 6. Kak 4enoBek craji UCIOnb30BaTh PacTEHUs? Huckyccus

KyabTypHble CBs13b pa3BUTHA [TUBIIIN3AINN YEITOBEKA U «/lomecTukanus, Bce 1

pacTeHus. OJlIOMAIlIHUBaHUA pacTeHui JloMecTukamnus. pacTeHus U JKUBOTHEIE,

CoBpeMeHHBIE HacnenctBeHHOCTh U U3MEHUUBOCTh — KOTOPBIE JKUBYT PSIOM C

acmeKThI OCHOBHBIE CBOWCTBA >KMBBIX OPIaHU3MOB YEITOBEKOM UM

ceJleKI MU N3menunBoCTh. Bkl ”3MEHUMBOCTH OJIOMAITHUBAKOTCS?

(20 v) I'en —maTepuabHBIH HOCUTEND MOXHO JIM CUATATh TapaKaHa
HACJIECTBEHHOCTA U U3MEHYUBOCTH. OJTOMAIITHEHHBIM
Hyxneunossie kucnotsl. Jlokanuzamnus >KUBOTHBIM ?».
TEeHETUIECKOTr0 MaTepralia B KIIEeTKe. [IpakTrdaeckas padora
Jenenue kinerok Pemmukamus JJHK. «MonuduxarmonHas

OcHoBHas

JI0rMa MOJIEKYJISIPHOH OHOJIOrHy.
Tpanckpunius. TpaHcsus.
Mytanuu.

D¢ dexT OyThIII0YHOTO
TOpJIBIIIKA U TeHETHYECKOe
pasHooOpasue. Uto Takoe
ren0aHk? 3ayeM COXpaHsTh
TEHETUYECKHE PECYPCHI
pacternii? OCHOBHBIE CIIOCOOBI

MU3MEHYUBOCTH (JIUCTHA,
UTOJIKH C OTHOTO
nepesa)». llpakruueckast pabora
«['eH — uHCTpYKIHMS TI0
cOopke KieTku (Ha Oucepe
WIIA KOHCTPYKTOPE)».
[IpakTrnyeckas padora
«Mytanust Ha 6yTepOpoe
(;1r0001 00BEKT U3
npeablIyerd padoTsl, rae
M3MEHEHNE UHCTPYKLHH
NPUBEAET K U3MEHEHUIO
BHEILTHETO BUAA
00BEKTa)».




COXpaHEHUs TeHETHUECKUX PECYpPCOB
pacrenwuii (ex situ u insitu).

3nayenue pador H.U. BaBunosa.3akon
TOMOJIOTHYECKUX PSIIIOB.

LeHTpBI MPOUCXOXKACHHS KYJIbTYPHBIX
pacrenuit H.W. BaBuiioa u I1.M.
KykoBckoro.OCHOBHBIE METOIBI
cenekiud. [ 'nopumnzanys. @opmsbl
oT60pa.OCHOBHBIC HATIPaBICHHS
CENeKINH: YIy4IlIeHnEe YPOKaHOCTH,
YCTOWYMBOCTH K OMOTUYECKUM H
abUOTHYECKUM (QaKTopam.

Ectb nm  ku3Hb B mpoOupke?
Buorexnomnorus KyJIBTYPHBIX
pacTeHuil.

Kak uenoBek MmoxkeT MOAU(DUITUPOBATH
pacrenus? ['enernueckoe
penaktupoBanue.CoBpeMEHHBIC
MOJIXOJIBI U

JOCTHXKEHUS TEHETUIECKOTO
pelaKTUPOBAHUS PACTEHUM.

[IpakTuueckas pabora 1o
rpynnam «OTKya Ha HaIIuX
cTonax (YPyKThI/OBOIIU/3TIaKIY.
[MpakTuueckas pabota
«BpipammBaem ropox. Kak
MPOBECTH CKPEIMBAHUE Y
ropoxan.

HccnenoBarensckas paboTa
«BrpIpamuBanue pacTeHUN B
npoOupke» (MOXKHO
BOCIIOJIb30BaTHCSIPE3yIbTaTaMH
MPEABLIYIINX KCIIEPUMEHTOB
MO COCTABIICHUIO MTUTATENBHBIX
PacTBOPOB TSI paCTEHUH ).
[Mpaktuueckas pabota
«I["eHOMHBIE HOKHUIIBI
(MonmenupoBaHue PabOTHI
cucrembl CRISP-Cas)».

Tema 7.
PacTtutenbnas
npoaykuus (8 1)

HaH3eMHBIe " IOA3EMHBIC OpraHbl
pactenuii. [ToOer u

BUIOM3MEHEHHBIH To0er

pactenwnii. CriocoObI pa3MHOXKEHUS
pacTeHuil.

[TonsTre o kauecTBe MPOAYKTOB
niutanus. [IpobiemMsl KOHKYpeHITI
OTEYECTBEHHBIX MPOAYKTOB MUTAHUS C
MMITOPTHBIMU. JIOTHCTHKA TOCTaBKH U
CpEICTBa COXPAHEHUS MPOAYKTOB
MTATaHMSL.

Muxkpo3eneHb: Mojae3HOCTh U

TEXHOIIOTHUSI.
XHUMUYECKUN aHanu3
MIPOAYKIIWU. OcHOBBI
criekTpodoTomMeTpun.
ITorenuuomerpus.
Xpomatorpadus.

IIpakTrueckas pabota
«IIpenenbHo Aoy CTUMBIE
kornentpanmn (I11K) u meroast
KOHTpOJIs1 0€3011acCHOCTH
PaCTHTENBHBIX TTPOAYKTOB
MTUTAHUSD.

HccnenoBarennsckas padora
«O1eHKa KauecTBaBBIPAIIEHHON
MHUKpO3eIeHN» (JIHOO CBOS, 100
13 Marasmna). [Ipaktuaeckas
pabora

«MeTo/TBI OIIEHKH KadecTBa
PacTUTENbHOUITPOSYKIUU:
XpaHEHNE HCOXPAHHOCTh
MUTATENBHBIX BEHIECTB»(TI0
JIOCTYITHOMY 00O0pYIOBaHHIO).
HccnenoBarennsckas padora
«Onpenenenue ButamuHa C
METOJIOM 00PaTHOTO TUTPOBAHUS B
TJI0AaX Ha Pa3HOM CPOKE
(crroco0Oe) xpaHeHHSD.




Moayab «bBuorexnosorusy» 7-8 kiaaccol (68 yacon)

Tembl OcHoBHOE coep:kaHue HesiTe1bHOCTD
IIKOJbHHKOB
Tema 1. [ousiTie OMOTEXHONMOTMH. 3a4eM YETOBEKY [Mpaktuueckas pabota
Buotexnosorusi(4 OMOTEXHOJIOTHH, B YeM UX MPEUMYIIECTBO «IIpumepsl
q) nepes XuMU4eckuM cuHTe30M. OCHOBHBIE MIPUMEHEHUS
01000BEKTH OMOTEXHOIOTUH: OHMOOTrMYECKIX
POMBIIUIEHHBIE MUKPOOPTaHU3MBI, KIIETKH | OOBEKTOB B TBOCH
Y TKaHUPACTEHUH, )KUBOTHBIX U YEIOBEKa, JKU3HUY.
OMOKaTaIN3aTOPHI.

Chipbe 111 OMOCHHTE3a U OIICHKAET O
OMOJIOrMYECKON IIEHHOCTH.

OcCHOBHbIE HCTOYHHMKH YTJIEpO/a, a30Ta,
dhochopa, mukposnementos.MccienoBanue
HOBLIX UCTOYHHUKOBCHIPbA (BKJIIO‘-IaH
BOIIPOCHI €r0 MPEIBAPUTEIBHON 00paboTKH),
pa3paboTKa HOBBIX ITUTATEIBHBIX CPEl, B
TOM YHCITE BKITIOYAIOIIUX OMOCTUMYIISTOPEI
" Jpyrue 3JIEMECHTHI YIIPpaBJICHUA U
OIITUMH3alU ITPOLECCOB

OmocuHTE3a. MeTobl ONTHMU3AITAN
MUTATCIIBHBIX CPE.

Tema 2. ITonoxxenue MpoKapuoTOB B CUCTEME [Ipaktuka. JlabopaTopHas

Muxkpoouosorusi(12 oprannyeckoro mupa. CtpoeHue pabota«PUKCHPOBAHHBIE

q) OaktepuanbHol kieTku. Kimaccudukarus mpernapaTsl OaKTepHid.
OaKTepHii. Onpenenerue Gopmbl
Mopdodonorus 6akrepuii. [IpocTeien MPEIOKEHHBIX KYJIbTYP
CJIO’KHBIE METO/Ib OKPAITMBAHUSOAKTEPHIA. MHUKPOOPTaHHU3MOB,
Ousnonorus 6aKTepuii:MUTAHAE, JBIXaHUE, KCIIOJIB3YA MPOCTON METO
POCT ¥ pa3MHOXKEHHE. 3HAKOMCTBO C OKpacKm».
JOMeHOM ApxeH (3KCTPeMOGHUIBHOCTD, JlabGopaTopnas pabota
O0COOCHHOCTH CTPOCHUS KIICTKH). «OmpeneneHne TATA
MOJI0YHOKHCIIOE U CITUPTOBOE KJIETOYHOM CTEHKHU
opoxxkernne. DororpodHBIC U METOJIOM OKpAaITHBAHHS
XeMOTpOdHBIE OaKTEPHH. o ['pamy» (ipu
Kunerngeckoe onmcanme mporecca HaJIMYUH PEAKTHBOB).
pocTa MUKpOOPTaHNU3MOB. JlabGopaTopnas padora
DKcIIoHeHIInambHas Mozienb pocta. Kunernka | «[Ipurorosienne
rubenu Mukpoopranu3mMoB [laTorenrpie MIPIKU3HEHHBIX TPEnapaToB
OaxTepuu. UymHas mamodyka ¥ 4epHas CMEPTh | MOJTIOYHOKHUCIBIX OaKTEpHiiy».
00TyJH3M, CTONOHSIK, TYOEepKyIIes. JlabopaTtopHas paboTa
Ucropust 60pr0ObI ¢ OaKTepHaTEHBIMA «IToceB cMBIBa C pyK Ha
nHpexkuusamu. BoiiHa 6eCKOHEUYHOCTH: yamku [letpm».
aHTHOMOTHKH TTPOTHB OakTepuii Mexanusmel | JlabopaTtopras pabora
JIECTBHI aHTHOMOTHUKOB. MeXKIIeTouHast «BplaeneHue 4ucToi
KOMMYHUKanus Oaktepuii. UyBCTBO KBOpyMa. | KyJIbTYphl OaKTepHi.
[IpumeHenune OakTepHii Y4eTOBEKOM. Meron pa3BeneHui.
Kunerndeckoe onmcanme OnocuHTE3a Mertox HCTOIIAIOMIEr0
MIPOAYKTOB MUKpOOpraHn3Mamu. bakrepuun, | mrpuxay. JlabopaTtopHas
KOTOpBI€ MOT'YT B arpOOHOTEXHOJIOTUH pabora«Mopdororudeckas
pasnarath TIACTHK. MUKPOOPTaHU3MBI XapaKTepUCTHKA
HckyccTBeHHBIE acconraniuy pacTeHHA ¢ BBIJICTICHHOW YUCTOH KYJIbTYPHI:
MHUKPOOpraHU3MaMu XapaKTepUCTHKa KOJIOHHUH,

(dhopma Oaktepwii, TUII
KJIETOYHON CTEHKI.
JlaGoparopHas
pabora«CpaBHEeHHE pocTa
MUKPOOPTaHU3MOB Ha YaIlKe
0e3 u ¢ nobaBieHNs
AHTHOMOTHKOBY




HUccnenosarenbckas paboTta
«ITouck MUKPOOPTaHU3MOB
o0Jaaronmx
aHTarOHUCTUYCCKOM
aKTUBHOCTBIOY.
HccnenoBarenbckas padoTta
«Brlenenue MOJIOYHOKHUCITBIX
OakTepuil, HCCIICIOBAHKUE U
aKTUBHOCTI.
HccnenoBarenbckas paboTta
«Boigenenue Oakrepuit
TOJIE3HBIX JJIsl PACTEHUI.

Tema 3. JykapuoTudeckue
Opranu3Msl B
0MOTEeXHOJO0rHH (TJ1eCHEBDI
€ rpuOBI APOKKH,
Boxopocaun) (12 1)

[TnecHeBbIe TPUOBI IPOMYIICHTHI
OMOJIOrMYECKH aKTUBHBIX BemecTB OO1mas
XapaKTEePUCTHUKA JPOXKIKEH CaXxapOMHUIIETOB.
Hcropus uenonb3oBaHus IpOAIKEH
TPaAUIMOHHON OnoTexHomorun TexHOIOoTHr
BUHOJEIHUS U XJIe00ImeueHust
CIIeITUATN3UPOBAHHBIC PACHI APOXIKEH.
Mertabonu3m apoxokel Peakiis criupToBoro
opokenns [lomydeHnne BTOpUIHBIX
METa0OJUTOB B APOXKKAX. JIPOKKHU Kak
MPOMyIIeHTHl OroTorumB Ilomyduenue meneBpIx
0enkoB B apoxxkax. OcoOEHHOCTH
BETrEeTATUBHOTO M TIOJIOBOT'O PA3MHOXKECHHUS Y
JIPOKIKEN, 3HaUEHUE N3YUEHUS

MHUTO3a ¥ IUTOKWHE3a IS

ONTUMHU3AIIUU MPOIECCOB

KyJbTUBUPOBAHHUS IPOXIKEBBIX

IITAMMOB, TOHUMaHUSI IPUYKH
MTaTOr€HHOCTH JPOXKKEH U TprHOOB,

ITOMCKA MHIIICHEH (GyHTUIIHIOB U
pa3pabOTKK HOBBIX JICKAPCTBEHHBIX
npemnapartoB. Bogopociau — nepcneKTUBHbBIN
00BEKT TSI IPOM3BOACTBA OeIKa 1
YIJ1€BOAOB. BUOTEXHOIOIrMYECKUE METOIBI
OUYUCTKHU TBEPJIBIX KUIKUX OTXOJ0B U
ra3000pa3HbBIX OTXOJ0B ITPOU3BOJICTB.
Crounble Boabl. CXeMbl OUUCTKH.
brodunbTpel, a3pOoTEHKN METaHTEHKH,
OKCHUTEHKN AKTHBHBIN MJI ¥ BXOIAILKE B HETO
MHKpPOOpraHu3msl. Vcnonabs3oBanue
BOJOPOCIIEH B OUUCTKE CTOUHBIX BOJ

JlaboparopHast
pabora«Iloacuer knerok
Ipoxoxeit B kamepe ['opsieBay
JlaGoparopHas pabora
«O0HapyXeHHUEe MPOAYKTOB
CIIUPTOBOT'O OPOKEHHUS:
STHIIOBOTO CITUPTA U
VIJIEKUCIIOTO ra3ay
JlabGopaTopnas pabota
«Habmonenne pa3MHOXKEHHS
JAPOKIKEBBIX KIIETOK).
IIpakTrueckas pabota
«[lomyuenue TBOpora u kepupa
Ha OCHOBE MOJIOYHOKHCITBIX
Oakrepwmit» [IpakTrueckas
pabora

«OcHOBHBIE BUBI KBaca

Y UX XapaKTepUCTHKA
«Jlpoxxu u
MOJIOYHOKHCIIBIE

OakTepud,

MIPUMEHSIEMbIE /IS
MIPOU3BOJICTBA KBACay.
[IpaxTrueckas padora
«CpaBHUTETHHBIN

aHaJIH3 Pa3BUTHUS

TIPOKIKEH B a3pOOHBIX U
aHaPPOOHBIX

YCIIOBHSIX».

[IpakTrdaeckas padora
«Merogbl OLIEHKU

CBOWCTB XJIeOOTNEeKapHBIX
nposxokeit. OcobeHHOCTH
[IpumeHeHus IpecCOBaHHEIX,
CYIIIEHBIX W WHCTAHTHBIX
TIPOACKE».
UccnenoBarenbckast
pabora«Bnusiare hU3UKO-
XUMHYECKUX (PaKTOpOB Ha
Ka4ecTBO OMOTEXHOIOTHIECKOM
npoaykuuu (kBac, keup, Ceip
, XJ1e0 U 1Ip.)».
HUccnenoBarenbckas paboTta
Biusaue ¢usuko «-
XUMUYECKUX (PaKTOPOB HA POCT
Bonmopociu (Chlorella
vulgaris)».




Tema 4.
HacaencrBenHas
nHpopmanus (8 u)

HacnencTBeHHOCTh M U3BMEHUYHUBOCTD —
OCHOBHBIC CBOMCTBA JKMBBIX
opranu3MoB.13MeHuUnBOCTb. Bubl
HN3MEHUYHMBOCTb.

I'en —MaTepuanbHbIli HOCUTEND
HaCJICICTBEHHOCTH M N3MECHUMBOCTH.
Hyxinennosie kucnoTsl. JIokanuzanus
TE€HETUYECKOr0 MaTepuaja B KIETKE.
Jlenenune KIeToK.

Permmukanus JIHK. OcHoBHas norma
MOJICKYJISIpHON Ouosoruu. TpaHCKpHIIIIUSL.
Tpaucnauus.

Myranuu.

[MpakTuueckas pabota
«MopaupukannoHHas
U3MEHUYUBOCTH (JIMCTHS,
WTOJIKU C OJTHOTO JEPEBa)».
[MpakTuueckas pabota
«I"eH — uHCTpYKIUS 11O
cOopke KiieTku (Ha Oucepe
WM KOHCTPYKTOPE)».
[Mpaktudeckas pabota
«MyTanus Ha OyTepOpoe
(;rr00oM 00BEKT U3
MpeAbLIyIerpadoThl, T1Ie
HU3MEHEHUEUHCTPYKIUU
IMPUBCACT K U3MCHCHUIO
BHEIIIHEro BHUJa
00BEKTa)».

Tema S.
Bupycosaorus (6 1)

ITonoxeHune BUPYCoOB B cucreme
oprannyeckoro mupa. CTpykTypa u
XUMHUYECKUN COCTaB BUPYCOB.
Kiaccudmukarms BupycoB. Penpomykiius
BHpYCOB. Bupychl -Bo30yauTenu
UHQEKITNOHHBIX Oone3Hell. OHKOBUPYCHI.
bakrepuodaru: crpoenue, CBOHWCTBa,
npuMeHeHne. bronornueckme MeTo bl
O0pBOBI C BUpPYCAMHL.

IIpocMOTp TOKYyMEHTAIIBHOTO
¢ubMa o BUpycax.
[IpakxTraeckas padora.
«Meron pa3BeeHun».
[IpakTruaeckas pabora.
«TutpoBaHue
bakTeprodarony.

Tema 6. I'ennasn
WHKEHepHusi U
ouoTexHoaorumn(8 4)

OCHOBBI TEHHOW WHKCHEPHH.

Bekropa. Cienmduaeckre

(hepMeHThI OaKTepHil.

BrorexHonmoruu mpoIyKnuu OENKOB B
OaKkTepUaNbHBIX KylIbTypax. JlocTmKeHns
TeHHOWWH)KEHEPHH U OMOTEXHOIIOTHH.
CRISPR/Cas — cucrema aganTHBHOTO
nMMyHHTEeTa Oaktepuit u apxeir. [ MO.
Merogpmonyuernst [ MO.

[IpakTrueckas pabora
«OHIIOHYKJII€a3bl PECTPUKIIUU
(paboTa ¢ HyKJICOTHIHBIMH
MOCTIeIOBATENHFHOCTIMUHA
Oymare)y.

[IpakTrueckas pabora
«I"eHHBIC HOXKHHUIIBI -
CRISPR/Cas
(MonenmpoBaHHE Ha
Oymare)».
Urpa-nuckyccus:
«Bbiurpait rpanT Ha
cozmanne 'MO»y.

Tema 7.
BbuorexHnoJoruu B
JKUBOTHOBO/ICTBE (8 1)

JloMecTHKAIMs OCHOBHBIX JOMAITHUX
YKHUBOTHBIX; COBPEMEHHBIC SKCIIEPUMEHTHI
[TOJOMECTUKALINN )KMBOTHBIX (JIUCHIIA,
HOpKa | JIp. — 9KCIIEPUMEHTHI HAY9IHON
LIKOJIblaKaaeMuKka bemnsena).

CoBpeMeHHBIE METOJIbI B )KHBOTHOBOJICTBE:!
TPaHCIUIAHTAIMSIPMOPHOHOB, XUMEPHBIC
YKUBOTHBIC, KITIOHUPOBAHUE.

OcHOBHbIE OOJIE3HU YKUBOTHBIX M POJIb
MATOreHHBIX MUKPOOPTaHU3MOB H
MapasuToB B PA3BUTHH 3a00IeBaHUIT
JIOMAITHUXKHUBOTHBIX 1 OCHOBHBIX Mepax
0OpBOBI ¢ HUMU; POJTH TIOJIE3HBIX
MUKPOCHUMOHOHTOB B OpraHU3Me KUBOTHBIX.
ITonoxuTensHOE ¥ TOOOYHOE
(oTpunaTensHOE) BO3/IEH CTBUN
aHTHOMOTHUKOB Ha OPTaHU3M B XOJI€ JICUCHUS
JKHBOTHBIX LIEJH U 33241

BerepuHapuu. buorexnonorus

KOPMOBBIX IIPENapaToB.

Huckyccus
«JlomecTuKamus, BCE JIN
pacTeHus U JKUBOTHEIE,
KOTOPBIE KUBYT PSIOM C
YeJIOBEKOM UM
OJOMAaITHUBAIOTCS?
MO3KHO JIH CYATATh
TapakaHa
OJOMAaIlHEHHBIM
JKUBOTHBIM?).
[IpaxTuyeckas padora
«Meronuka
KIIOHUPOBaHUS
(MomenMpoBaHUE Ha
Oymare).

[IpakTuueckas padora
«CoctaBieHue pauoHa
MUTAHUA )KUBOTHOTO, PacyeT
PacxoJI0B Ha COACPIKAHUE.
UccnenoBarennckas
pabota «OreHka
KauecTBa MOJOYHOMH




MPOAYKLIUN.

Tema 8.
buorexHoJoruu B
pacrenuneBoacTee(10 u

OCHOBHBIE METO/IBI CENEKIIHH.
I'ubpunnzanus. ®opmer oTOOpa.
OcCHOBHBIE HalpaBJICHUSI CENCKIIIH:
YIIy4lIEHUE YPOKANHOCTH,
YCTOMYMBOCTU K OMOTHYECKUM U
abuornueckuM paxropaMOCHOBHEIC
NOAX OBl CEIEKIIUU 1
OMOTEXHOJIOTMH KYJIbTYPHBIX
pacrenuii, ' nbpuan3zanus,
OTJaJICHHAs THOPUIU3aIHS,
HCKYCCTBEHHBINH 0TOOp, reTepo3uc,
TpaHchopMaIus, MyTareHes,
TeHETHYECKOe peAaKTHPOBaHHE).
Hcropus cenekuuu B Poccuu u
MUPE, UCTOPHUS PA3BUTHS
BKHEUIIIMX COPTOB KYJILTYPHBIX
pacTeHui.

Kak yenoBek Moxer
Monu(pUIINPOBATh PACTEHUS?
I'ennas unwxenepus pacrenuii: Uto
TaKOe TeHETUIeCKask HHKEHepHs
pactenuii. TpaHcreHHbIe pacTeHuUs.
Merons! nony4denus. O6pa3oBanue
OMyXO0JIel y pacTeHU.
ArpobakrepuanbHas
tpanchopmarms: Ti-Tma3MuIbL.
I'ensr T-JIHK. MonekynspHo-
TeHETUYECKIE MEXaHU3MBI
tpanchopmarmy. [ eHeTnaeckoe
penaktupoBanre. CoBpeMeHHbIE
TTOIX OBl ¥ IOCTHKEHUS
TEeHETUIECKOTO PEeAaKTHPOBAHIS
pacTeHuil.

Ectb 111 xu3Hb B mpobupke?
buoTexHOMIOTHS KYIBTYPHBIX
pacTeHuil.

[TpakTuueckas pabota
«BsIpanmBaem ropox.Kak
MPOBECTH CKPEIIMBaHUE Y
ropoxay. [IpakTuueckas
pabota

«["eHOMHBIE HOKHUIIBI
(MozmenupoBaHUe

paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbckast
pabora «BeipamuBanue
pacTeHuil B mpoOupKe»
(MOXHO BOCITOJIB30BATHCS
pe3yJIbTaTaMHU NMPEABIITYIIUX
SKCIICPUMEHTOB 110
COCTAaBJICHUIO ITUTATCIBbHBIX
PacTBOPOB IJIsl PACTEHHIA)
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