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TlosicHuTEILHAS 3aNIMCKA

PaGouas yuyeOHas mporpaMma BHeEYPO4YHOIl HesiTeJbHOCTH MO mpeamery «llpakTudeckasi
omostorus» A o0yvawimuxcsi 5-9 kiaccoB ¢ mcnosab3oBaHuem odopynoBaHus «Touka pocrta»
COCTABJICHA HA OCHOBE CJIEAYIOIINX J0KYMEHTOB:

®enepanbHblii 3aK0H 0T 29 nexadpsa 2012 roga Ne 273-P3 «O06 odpazoBannu B Poccuiickoi
Denepanumn» (cT. 2, cT. 15, cT1.16, cT.17, €T.75, cT. 79);

Konuenuusi pa3sBuTusl JONOJHUTEJBHOro oOpaszoBanust 10 2030 roxa, yrBep:KIeHHOI
pacnopsizxenueM Ilpasurennscrea Poccuiickoi ®@enepanun ot 31.03.2022 roga Ne 678-p;

IIpuka3 Munucrepcrsa npocsemenust Poccuiickoit ®@enepanun ot 27 uroas 2022 rona Ne629
«O0 yTBep:KIeHUH IOPS/KA OPraHU3AlMM 00pPA30BATEebHON JesITeJIbHOCTH IO JONOJHUTEIbHbIM
0o01meodpa3oBaTeIbHBIM POrPaAMMaM»;

MeTtoauyeckne peKOMeHJALMH 10 NMPOEKTHPOBAHUIO JONOJHHTEIbHBIX001IePa3BUBAIOIIMX
nporpamm Ne 09-3242 or 18.11.2015 roma; CII 2.4.3648-20 CanHuTapHO-3NNAeMHOJIOTHYECKUE
Tpe0OBaHUS K OPraHU3alMsAM BOCIHMTAHMA W OOy4YeHMs, OTAbIXa M O310POBJEHHSl AeTeill U
MOJI0/1€2KH

JlokaJjibHBIE aKThI 00pa30BaTe/IbHON OPraHU3alHu:

YcraB oopazoBarenbnoii opranusanuu MOY "3namenckas COLI";

ITono:xxenue o pa3padoTke, CTPYKType U TOpPsAKe YTBEPKICHHS JAONOJTHHUTEIbHOM
o0meo0pa3zoBaTeabHON o01epa3BuBalonieil nporpammbl B MOY "3namenckas COLI";

ITon10:xeHHe 0 MoOpsiiKe NMpPOBedeHUs] BXOJHOI0, TEKYLIEro KOHTPO.Js, HTOTOBOI0 KOHTPOJIS
OCBOEHMS 00y4aI0IIMMHUCS I0N0THUTEILHBIX0011e00pa30BaTe/IbHBIX001IePa3BUBAIOLIUX IPOrPamMM,
NMPOMEKYyTOYHOM U UTOroBoii arTecTanuu odyyarumuxca B MOY "3unamenckas COILI";

AKTyaJbHOCTh M Ha3HayeHue mporpammbl. [Iporpamma paspaboTaHa B COOTBETCTBUU C
TpeboBaHusMu DenepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTELHOTO CTaHIApTa OCHOBHOTO
obmiero o0Opa30BaHWs, OPUEHTHPOBAHA Ha O0ECIEYCHHWE WHAWBUIYAIbHBIX IMOTPEOHOCTEH
oOy4aromuxcsi W HampaBieHa Ha JOCTIDKEHHE IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHS
NpoTrpaMMBl  OCHOBHOTO  O0IEro o0pa3oBaHUS C y4YEeTOM BBIOOpa  YYaCTHUKAMU
00pa30BaTEeNbHBIX OTHONIEHUH KypCOB BHEYPOYHOH JEATCIBHOCTH. OTO TIO3BOJISICT
o0ecreunTh eMUHCTBO 00s13aTenbHBIX TpeOoBanuii @I'OC Bo BceM MPOCTPAHCTBE IWMKOJIBHOTO
o0pa3oBaHUs: HE TOJIBKO HAa YPOKE, HO U 3a €T0 Mpe/Ie/IaMHu.

AXTyanpHOCTh peau3alliil JaHHOW MPOrpaMMbI OOYCJIOBJIEHa CaMON OCOOCHHOCTBHIO
MPOEKTHO-UCCIIEIOBATEIILCKOM  JESATENIBHOCTH. OJTa  JAESATENbHOCTh JISKHUT B  OCHOBE
MO3HABATEILHOTO WMHTEpeca pEOCHKA, SIBJISICTCS 3aJlOTOM YMEHHUS IUIAaHUPOBAThH JIFOOBIC
JICWCTBUS M BaXKHBIM YCIIOBHEM YCICIIHOW peanu3anuu uaci. JIroOble W3MCHEHHS
COBPEMEHHOT'O OOIIECTBA CBS3aHBI C MPOSKTAMH W WCCIICJIOBAHUSMHU - B HayKe, TBOPUECTBE,
OusHece, OOIIECTBEHHON JKM3HH. [l03TOMY BaXHBIM SJEMEHTOM pPa3BUTHs JUYHOCTHU
oOyuatomerocs sBJsieTcss GOPMHUPOBAHNE OCHOBHBIX HABBIKOB MPOEKTHO-UCCIIEI0BATEIHCKOM
JIeSITEIIbHOCTH.

[Iporpammoii npegycMoTpeHo (HopMHUpPOBAHHUE COBPEMEHHOTO TEOPETHUECKOTO YPOBHS
3HaHMHA, a TaKKe€ W MPAKTHUYECKOTO OIbITa paboOThl € JIa0OpAaTOPHBIM OOOPYIOBAaHUEM,
OBJIAJICHUE TIPUEMaMH  HCCJIENIOBATEIbCKOM  JEATENbHOCTH. METONbl  OpraHU3alud
o0pa3oBaTeIbHOW W HAYYHO-HCCIEJOBATEILCKONW  JESATEIBHOCTH  TPEILyCMAaTPUBAIOT
dbopMupoBaHue y OOydYaOIMUXCS HECTAHJAPTHOTO TBOPUYECKOTO MBIIUICHHS, CBOOOIBI



CaMOBBIPAXXEHUSI U UHIUBUYAJIbHOCTH CYXKICHUI.

JUie  mosHOro yuera MOTPEOHOCTEM ydaluXcsi B MpPOrpaMMe  HCIOJIb3YETCs
T depeHIIMPOBAHHBIN OJIX0/I, YTO CTUMYJIUPYET yYalIerocs K yBEIMUYEHUIO IOTPEOHOCTH B
MHIUBUAYaJIbHOU, MHTEIJIEKTYyaIbHOM U MO3HABATENIbHON JNEATENbHOCTU U PAa3BUTHIO HAYYHO-
HCCIIeI0OBaTENbCKUX HaBBIKOB. [Iporpamma craHer BOCTpeOOBaHHOW B MEPBYIO OYEpeElb
IIKOJIbHUKaMH, KOTOpbIE HMMEIOT CTOMKHMN HHTEpPEC M COOTBETCTBYIOUIYI0 MOTHBAIMIO K
M3YYEHHIO IPEIMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B noznpocTtkoBOM Bo3pacTe yuyaniuecs MposiBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WJIU
MHOM 005acTH 3HAHUM, HAy4YHOM HAMpaBJIEHUU WM NPOPEecCHOHAIBHON JesATeIbHOCTH.
Takum o0pazoM mpoucxoauT (opMHpOBaHHE TMO3HABATENBbHONM M MNpodecCUOHATBHON
COCTaBJIAIOIIEH JIMYHOCTH, MOMOTaeT ydalleMycs B OIpeAeleHUH OyIyliero >KU3HEHHOIrO
NyTH U B MNpPOPECCHOHAIBLHOM BbIOOpe mocie OKOoH4YaHus wiKosbl. I[logoOHOro ponja
3aMHTEPECOBAHHOCTh CTUMYJHMPYET MOCTOSHHOE >KEeJIaHWE IIKOJbHUKA K MO3HAHUIO HOBOTO,
PaCIIMPEHUIO0 U YIIIyOJEHUIO COOTBETCTBYIOIIUX 3HAHUN, U MOJYYEHHIO HOBBIX B TOM 4YHCIIE
MPAKTUYECKUX HABBIKOB, a TAK)KE€ MOTHUBUPYET yUalllerocsi Ha MpoQpOpUEHTAIHIO.

[Iporpamma HameneHa Ha MOMOIIb pPEOCHKY B OCBOEGHHMHM OCHOB OpraHu3alud |
OCYIIECTBJICHHSI COOCTBEHHOM MPOEKTHO-MCCIEA0BATEIbCKON JEeATENbHOCTH, a Takke B
proOpPETEeHNN HEOOXOAMMOTO OMbITa JIJIsl paOOThl HAJ UHAUBHUYAJIbHBIM UCCIIEIOBAaHUEM WU
npoekToM. IIporpaMMa mOMOKeT IIKOJIBHUKY B Oojiee INIyOOKOM H3y4E€HUH HHTEpecyrolen
€ro 00JIaCTH €CTECTBEHHBIX HayK, a TAaKKe B NPUOOPETEHUHU BaXKHBIX COLMAJIBLHBIX HABBIKOB,
HEOOXOAMMBIX JJIsl IPOyKTUBHON colMaIu3alvy U (POpMUPOBAHUS TPAXKIAHCKON TO3ULINU:

- HaBBbIKA CAMOCTOSITEJIBHOTO  pEIIEHUS  aKTyalbHBIX  HCCIEJOBAaTENbCKUX WU
NpPaKTUYECKUX 3a]lad, BKJIIOYAIOIIEr0 B ceOs yMEHHE BHJETh M aHAJIU3UPOBATH MPOOJIEMBI,
HY/IAIOIUeCs] B PEUIEHUH, YMEHHME JeTaJlbHO NpopadaThiBaTh U PEaM30BBIBATH CIIOCOOBI
paboOTBl C HHMMH, YMEHUE IUIAHUPOBaTh COOCTBEHHYIO pabOTy M CaMOCTOSTENBHO
KOHTPOJIUPOBATh CBOE MPOJBMKEHHE K JKEIaeMOMY pe3yJIbTarTy;

- HaBbIKA FeHEPUPOBAHUSI U 0POpMIIEHHUS] COOCTBEHHBIX UJEH, 00JIeUeHUsI UX B yI00HYIO
IUISL paclipocTpaHeHus: Gopmy;

- - HaBbIKA YBAXUTEJIHHOTO OTHOIICHUS K Uy>KUM B3IJIAJaM M HesM, O(pOPMIIEHHBIM B
paboTax Apyrux JrojeH, Ipyrux aBTOPOB - BIaJe/IbLIEB HHTEIIEKTYaIbHONH COOCTBEHHOCTH;

- HaBbIKa MyOJIMYHOTO BBICTYIUICHUS Mepe O0IbIIoi ayAuTopueii, apryMeHTUPOBAHUS U
OTCTavBaHMs CBOEW TOUKM 3pEHUS, OTBETOB HAa BOINPOCHl CBEPCTHUKOB M B3POCIHbIX,
yOex1eHus IpYTUX B CBOEH MpaBOTE, MPOBMKEHUSI CBOUX HJIEH;

- HaBbIKa pabOTBl CO CHEUAIU3UPOBAHHBIMU KOMIBIOTEPHBIMH  MPOTPaMMaMH,
JabopaTOpPHBIM 000PYIOBAHHEM, TEXHUUECKUMH YCTPOUCTBAMHU, OMOIMOTEUHBIMU (POHIAMH U
UHBIMM pECypcaMH, C KOTOPBIMH MOKET OBITh CBsSI3aHA IPOEKTHO-UCCIIEI0BATENbCKAsS
NEeSITENIbHOCTD IIKOJIbHUKA.

Kpome Toro, paGora mIKOJbHMKAa HaJ MPOEKTOM WJIM HCCIEAOBaHUEM OyJIer



CIOCOOCTBOBATh U Pa3BUTHIO €T0 aIEKBATHOW CAMOOIICHKH.

BapuaHThI peajn3anuy NporpaMmsl 1 (POpMbI IPOBEACHUS 3aHATHIA.

JlanHasi mporpaMMa paccuMTaHa Ha paboTy cO IIKOJbHUKaMu S5-7 knaccoB. Ilemarory
BAKHEE AKLECHTHPOBATH CBOC BHHMAaHUE HE CTOJBKO Ha KadyeCTBE pe3ysbTaTa MPOECKTa WIIN
UCCIIEIOBaHUs, CKOJBKO Ha TOM, YTOOBI y4allMiicsl MOoJydad 3HaHUS B TOM YHCIIE U 4epe3
BBIITOJIHEHUE MPAKTHUYECKOTO 3aJaHusi, JENAl BBIBOJABI M YMO3AKJIIOYEHUS HAa OCHOBAHWUHM
CBOET0 MCCIICIOBAHUSI, YUUJICS CPAaBHUBATH €TI0 PE3YJIbTaThl C TEOPETUUECKUM MATEPUAIOM U
UCCIIEIOBAaHUSMU JPYTUX IIKOJbHUKOB. Takum 00pa3oM, IIKOJbHUK OCBOUT OCHOBBI
MIPOEKTHO-UCCIIEIOBATENIBCKON I€ATEIbHOCTH U MIPUOOPETET HAaBBIK KPUTHYECKOTO OTHOIICHHUS
K MaTepuaiy.

[Iporpamma pa3burta Ha MOIYJIH, KOTOPbIE MOTYT OBITh HMCIIOJIB30BaHbI JTMOO YACTUYHO,
6o mnonHocThio. Tak Moaynb «Kak JKMBOTHBIE W pacTeHUs MPUCIIOCAOIUBAIOTCS»
(2BOJIIOLIMOHHAS DKOJIOTHA) MpeAroyiaraeTcs Uid u3ydyeHuss B 5 wim 6 Kiacce B TEUYEHHE
onHoro rona (34 waca B rox). Monaynu «OCHOBBI pacTeHHEBOJACTBa» U «buoTexHOIOTH»
paccunuTaHbl Ha 68 4acoB U MOTYT OBITh peain30BaHbl B Te€UEHUU 2-X JieT (1o 34 yaca B ron)
win B TedyeHuu | roga (68 yacos B roj). Bo BTopoM citydae BO3MOXKHO IPOXOXKJIEHHE 000MX
mMoayinei («OCHOBBI pacTeHHEBOJACTBa» B 7 miu 8 kiacce, «buorexHomorun» B 7 uimu 8
KJjacce).

B3anmocBsizb ¢ nporpammoii Bocnutanus. [IporpaMMa Kypca BHEYPOUHOU JEATEIbHOCTU
pa3paboTaHa ¢ y4yeTOM pPEKOMEHAAUMH HPUMEPHOH NporpaMMbl BOCHMTAHUS, YUYUTHIBAET
IICUXOJIOTO-TI€1arOTHYECKUE OCOOEHHOCTH JTAHHBIX BO3PACTHBIX KaTeropuil. TO MO3BOJISET HA
IOPaKTUKE COCIUHUTH OOydYalollyl0 M  BOCHUTATEIbHYIO JESATEIbHOCTh  I€/arora,
OPHUEHTHUPOBATH €€ HE TOJIKO Ha MHTCJUIEKTYaJbHOE, HO U Ha HPAaBCTBEHHOE, COLMAIBHOE
pa3BuTHE peObeHKa. ITO MPOSBIAETCS:

- B IIPUOPUTETE JIMYHOCTHBIX PpE3YJBTATOB pPEAJIM3ALUUA IPOrPAMMBI BHEYPOUHOU
JNEATEIbHOCTH, HALIEAIIMX CBOE OTPAKEHME W KOHKPETHU3AaLMI0 B IIPUMEPHOM IIporpamme
BOCIIUTAHMS;

- B BO3MOXHOCTH KOMIUICKTOBAHUS PAa3HOBO3PACTHBIX TIPYyIIl I OpraHu3anuu
npoOPUECHTALIMOHHON JIEATENbHOCTH IIKOJBHUKOB, BOCIUTATEIbHOE 3HAYEHHE KOTOPBIX
OTMEYAeTCs B IPUMEPHOMN IIPOrpaMMe BOCIIUTAHMUS;

- B MHTEPAKTUBHBIX (hopMax 3aHATHH JUISI IIKOJIBHUKOB, 00E€CTIEUNBAIOIINX OOJIBLIYIO X
BOBJICYEHHOCTb B COBMECTHYIO C IIEJarOrOM U IPYTUMHU JE€TbMU AEATEIBHOCTh U BO3MOXKHOCTD
00pa3oBaHus HAa €€ OCHOBE JETCKO-B3POCIBIX OOLIHOCTEH, KIIIOUYEBOE 3HAUEHHUE KOTOPBIX IS
BOCIIUTAHUS [TOAYEPKUBACTCS IPUMEPHON IPOrPaMMON BOCIIUTAHUS.

OcoGennocTu padoTHl yuHTelsl MO mporpamme. 3agadya Y4YUTEIs COCTOUT B TOM, YTOOBI

COTIPOBOXKIATH MPOIecC MPOQPECCHOHATHFHON OPUEHTAIMH IIKOJIBHUKA, PACKPBIBAs TOTEHIAAI



Ka)KJOr0 4epe3 BOBJIEYEHHE B MHOTOOOPAa3HYIO JEATEIbHOCTb, OPTaHU30BAaHHYIO B Pa3HbIX
¢opmax. [Ipu 3TOM pe3ynbTaTOM pabOThl YUUTENS B MEPBYIO OYEpEAb SBISETCS JTUYHOCTHOE
pa3BuTHE y4aumerocsa. JIMYHOCTHBIX pe3ybTaTOB YUUTENIb MOKET JOCTHYb, YBIICKAs YUCHUKA
COBMECTHOW M HMHTEPECHOM MM OOOMM JAESTEIbHOCTbIO, YCTAHABIMBAas BO BPEMs 3aHATUN
NOOpOKENATENbHYI0, MOJJIEPKHUBAIOLIYI0 aTMoc(epy, Hachlas 3aHsATHS IIEHHOCTHBIM
COJIEP/KaHUEM.

[IpumepHas cxema NpoBeAEHUs 3aHATHHN 10 ITporpammMe:

1. OObsicHEHHE TEOPETHUECKOI0 MaTepHralia o TeMe.

2. TlogrotoBka K SKCIEPUMEHTAIBHOMY 3aHATHIO, O0OCYXJIE€HHE OOBEKTOB JUId
MIPAKTUYECKOT0 3aHATHS.

3. llpoBeneHne NpPaKTUUECKOIO 3aHATHS - OCHOBHAsg 3ajJaya OCBOCHHME METOAOJIOTUHU
JAHHOTO DKCIIEPUMEHTA.

4. Tlo OKOHYaHHMU TPEJIOKUTH JIETAM, KOTOpPbIE€ 3aWHTEPECOBAIHUCH  JaHHBIM
AKCIIEPUMEHTOM, pa3BUTh €ro B UCCIENOBATENbCKUI MpoekT. g 3Toro HeoO0XOoauMo
00CyIUTh 00BEKTHI, KOTOPBIE YUEHUK OYy/IE€T UCCIEeI0BaTh, COCTABUTD IJIaH SKCIEPUMEHTA.

5. TloMoub yyeHHKY MpOaHAIU3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA.

OueHNTh pe3yabpTaThl MPOEKTHO-UCCIEA0BATEIBCKON IEATEIBHOCTH IKOJIBHUKOB MOKHO
B IIpOLECCE€ 3allUThl MMM CBOMX pPadOT B paMKax HIKOJbHOW Hay4YHO-IIPAKTHUUYECKOU
KoH(pepeHIuu.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

Monyap «Kak sKHBOTHBIE H pacTeHHsI NPUCNOCAGIMBAIOTCSD (IBOTIOLHOHHAS IKO0JIOTHs) 5-6 KiIaccehl
(34 yaca)

1. Mbwi uccnedyem scusvie 00vekmol (6 uacog)

CBolicTBa U CTPOECHUE KUBBIX OPraHMW3MOB (CTpOeHHE KieTkH). Bun, ocoOb - opranusm
KaKk eauHas cuctema. Agjantauuu (mpucnocoobnenus). I[loHsTue romeocTasa KHUBOTO
opranusma. Croco0bl ero nojaepKaHusl.

[Tonsate BapmaTMBHOCTU mpuszHaka. MccnenoBarenbckue padboThl «Bce nu (CHUHHIIBL,
Oenku, 6epessbl U T.J.) oguHaKoBbIe? DOTOKBECTY.

Orpannuenusi MOpQOJTOTHIECKUX U (U3UOIOTHIYECKUX amanTanuid. [loueMy opraHu3MbI
HE CTAHOBATCSA OECKOHEUHO OOJBIIUMH, MAICHHKUMH, BCesAHBIM. [IpakTudeckas pabota
«CocTaBiisieM KHUTY PEKOPOB PAaCTCHUHN U KUBOTHBIX HAIIIETO KPasi».

2. Brusnue oxpyarcaroweti cpedwl Ha dtcusvle opeanuzmul (12 wacos)

®dakTopel OKpyXaromed cpeabl (abuoTuueckue, OMOTHYECKHE, aHTPOIOTCHHBIE).
[Ipumepsr  abmoTtmdeckux  (akTOpoB,  OKa3bIBAIOIIMX  OCHOBHOE  BJHUSHHE  Ha
KUZHEJEATECIILHOCTD JKMUBBIX OPTaHU3MOB: TeMIepaTrypa, CBET, BIaKHOCTb.
[Tpaktrueckoe 3ansaTrne «lIBeT u Temmo» (KyOWKH JibJa B3BECUTH, MOJOXKUTH B YamkH [leTpu
Ha pa3HOIBETHYI Oymary, depe3 30 MHHYT B3BECHUTh 3aHOBO - KTO OBICTpEE pacTasi).
[Ipaktrdeckoe 3aHsTHEe «YTO pacTBOpsieTcss B Boje» (AOKCHEpUMEHT <«OKHIKUI JT0M»).
[Tpaktrueckoe 3ansaTue «Auddys3us BemiecTs B Boje (pacTBOPHI)», «JIBHKEHHE pacTBOPOB 1O
BeTKy». [IpakTudeckoe 3ansatue «Jlex miaBaeT B Boje (akicOepru, 3aMep3aHHe BOJOEMOB)Y.
[Ipaktuueckoe 3anstue «Jlegq mnpu 3aMep3aHu pacmmpsercs» (pa3pylIeHHE KaMHs
(mouBoOOpa3oBaHueE), 3aMep3aHUe KIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH IIPUCIIOCOOJICHUS XKUBBIX OPraHU3MOB K aOHOTHYECKUM
dakTopam. IlpucmocoOneHUss K OCHOBHBIM a0HOTHYECKMM (aKTopaM: TeMmIepaTypa,
BIIAXHOCTh M cBeT. IIpaktmyeckoe 3anstue «lllyba» (KyOWKW IbJia 3aBEpHYTh B Pa3HBIM
Marepuaj, B3BecuTh). IIpakTtuueckoe 3ansaTue «IIMrMeHTBD» (MOXKHO pa3feiUTh Ha BaTMaHE
Kpacutenu u3 ¢uomactepoBy. Ilpaktuueckoe 3aHsTHEe «Kak >XKMBOTHBIC IIaBalOT B BOJCH
(OKCHEpUMEHT C MUIIETKOM).

Hccnenoarensckue paboThl «BiusHMe cBeTa (Terura, BIaKHOCTH, COCTaBa TOYBHI) Ha
pacTeHus B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCJIOBUAX» (HA JOCTYITHOM MaTepuae).

3. Bzaumooeticmeus scusvix opeanuzmos (4 waca)

buotndeckue (axToprel. 3aKOHOMEPHOCTH Pa3BUTHUS MEXKBHUIOBBIX B3aMMOOTHOIICHUH.
KosBoumrorus (XUITHUK-KEPTBA; MApa3UT-XO3IMH) DBOJIONHS CTPATETUH JOOBIBAHMS THIIIH.
CouunanbHoctb. Buppsi-Bcenenunl. Ilepedyens pacrenmii- Bpeauteneid. MccnepoBaTenbckas



pabora «HaOmrogeHust 3a B3aMMOOTHOIIEHHMSIMH JKMBOTHBIX HpH JOOBIBAaHMM IHILU
(KOPMYIIKK s NOTHL, Ui TOPOJCKUX WM CEIbCKUX JKUBOTHBIX). BebO-kamepbi».
UccnenoBarensckas padota «PacnpoctpaHeHue BUJOB- CHHAHTPOIIOB B HAllIE MECTHOCTH.

4, Yenosex 6 socuznu pacmeHnutl u Hcueomuuix? (6 yacos)

Antponorennbie Qgakropbl. [IpaBna yn, 4To nepBOOBITHBIE JIOAU KWJIA B FAPMOHUU C
npupogo. OJoMalIHMBAaHWE W IPUPYYEHHE JKUBOTHBIX M PACTCHHMH. 3adeM cracarb
BBIMHUPAIOIIME BUJBI, KaK 3TO nAenaTh. KynpTypHble pacTeHus M UX Aukue npeaku. llouemy
BAXHO HUX coXxpaHATh. Pa3HooOpa3ue KynbTYpHBIX pAacTEHUHM M MX 3HAYEHHE B >KU3HU
yenoBeka. Kpacnas kuura Bameil tepputropun. Ocobo oXpaHsieMble TEPPUTOPUH,
3anoBeqHUKU Poccun n mupa. Ilpaktudeckas pabora «Pa3HooOpasue KyJbTypHBIX pacTEHUH B
BAILIEM PETUOHEY.

UccnenoBarensckass pabora «BrnusHue aHTponoreHHbIX (akTOpoB Ha pa3BUTHE
pacTeHuil B ropojie/HaceIEHHOM ITyHKTE».

Okckypcusi/mpaktudeckas padora «OOIIT B Bamem pernoHe - yHUKalbHbIE OOBEKTHI
MIPUPOIBDY.

5. Oxonoeuneckue Huwu (6 wacos)

buocdepa - onHa u3 BaxkHeimux 06onodek 3emiid. UTo Takoe «IKOJIOTUYECKUE HULLINY) U
Kak oHU (opmupyroTcsi? PopMupoBaHHe 3HAHUI MO OMOpPa3HOOOPa3UI0 KU3HEHHBIX (PopM,
MOBE/ICHYECKUX MPUCIIOCOOICHNH, MOAU(UKAITMOHHAST U3MEHUYUBOCTh (Ha 0a30BOM YpPOBHE).
PacturensHbie coolmiecTBa U UX TUIIBL. Pa3BUTHE U CMEHBI paCTUTENIbHBIX COOOIIECTB.

HccnenoBarenbckue paboThl «DKOJIOTMUECKHE HUIIM BOKPYT Te0s - onucaHue (pakTopoB
OKpykarorieit cpeas». MccnenoBarenbckue padoTsl « DeHOTOTHYECKUE HAOIIOICHUSY.

Monyiab «OCHOBBI pacTeHHeBoACTBa» 7 Kiaacchl (102 yaca)
1. Beeoenue 6 pacmenuesoocmeo (2 waca)

Yro-Takoe pacTEHHUEBOJCTBO: OCHOBHBIE (DAKTOPHI BhIpalIMBaHUs pacTeHuid. Mctopus
pa3BHUTHs arpoxuMuueckux 3HaHuil (padotel M.B. Jlomonocoga, 0. JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszena, [1.A. KocterueBa, JI.H. IlpsuumaukoBa u ap.). [Ipaktuyeckas
pabora «bouka JInbuxa.

2. Aepomexnuueckutl sxcnepumenm (6 wacos)

[IpaBuna NOCTAaHOBKM  arpoO3KCHEpUMEHTOB. IloCcTaHOBKa  3KCIIEPUMEHTOB €
pacTeHUsIMU. BBIOOpD TEMBI, COCTaBJICHHE THUIIOTE3bl, I[ETW W 3aJa4 HKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHUN B KOHTpoOJMpyemou cpeae. KOHTpoiau, MOBTOPHOCTH, NMPOBEACHUE
skcniepuMmeHnTa. [lnanupoBanume skcnepumeHTa. OIlleHKa pe3yJbTaTOB  JIKCIIEPUMEHTA.
UccnenoBarennbckass pabora «®DakToppl, BIUAIOIINE HA MPOpacTaHUE CeMsH (pocT
IIPOPOCTKOB)».

OcBOeHHE TEXHOJOTUU KPYIJIOTOJMYHOTO BBIPAIIMBAHUS CAIATOB M MHUKPO3EICHU B

KOHTPOJIUPYEMBIX HCKYCCTBEHHBIX YCIOBUAX. COOp YCTAaHOBKHU IS BHIPALIUBAHUS PACTECHHI B



KOHTPOJINPYEMBIX YCIOBUSX.
3. Ponb xumuueckux snemenmog ¢ numarnuu pacmenuti (20 uacos)

Bopa. PactBop. BeITsi’kka. AHHOHBI, KaTHOHBI, AJIEKTPOIPOBOIHOCTh U pH pacTBOpa.
Ponp Xumuyeckux 3JIEMEHTOB B MHUTAaHUM pacTeHHUil. [lodydyeHue NHUTATEIbHBIX BEIIECTB
pactenusimu. [lpaktuueckast pabora «Cxembl MUTATENbHBIX pacTBOPOB. PacueT 103 ynoOpeHuit
JUISl IATATEIbHBIX PACTBOPOB.

VY no6penus: OpraHvuYecKue,  MHUHepajbHble, MHUKpoOHOnoruyeckue. Tumbl
MUTaHus pacTeHuil. Bo3aymiHoe u MUHEpalbHOE (KOPHEBOE) MUTAaHUE pacTeHuil. TpaHcmopT
MUATATEIbHBIX BEIIECTB PACTECHUN: BOCXOJSAIIUNA U HUCXOIAIMNA TOK. BaxkHeilne KaiuitHele,
dochopHbie ¥ a3z0THBIE ya00peHus, WX cBoucTBa. I[IpocThie W CIOXHBIC YyIOOpEHHUS.
[IpakTuueckas padora «IIpaBuna cmemmBanus ynoOpenuit» Ilpaktuueckas padora «Ilutanue
pacTeHUM: TEXHOJIOTUS MPUTOTOBIICHUS TUTATEIIBHBIX PACTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3Butme pacTeHuWil: STanbl OHTOTEHE3a, (DAKTOpPHI, BIUSIONIME HAa POCT
pacTeHuii: CBET, TyCTOTa MOCAJI0K, MUTaHue, cyocTpat. [IpakTuueckas padora « MOHUTOPUHT
MHUHEPATBHOTO MUTAHUS PACTEHUI.

OcoOEHHOCTH MHUTAHUS PACTCHHM a30TOM. A30T M €ro 3HAYCHHE B KU3HHU PACTCHHIL.
@dopMbI a30Ta U UX MPEBPALICHHUE B TTOYBE.

Ucrounuku ¢ochopa mist pactenus. 3HaueHue Qocdopcoaepkanux COeAUHEHUN B
kieTke. Posib Makpospruueckux coenrHeHuit pochopa B aHepreTuueckoM oOMeHe.

Bnusnue kamus Ha  u3Myeckue  cBOWCTBA  MPOTOIUIa3Mbl, Ha  (EPMEHTHI
yTIEBOJAOPOAHOTO OOMeHa, cuHTe3 OenkoB U 1p. Ponb kanuga B moanep:KaHUUM MOHHOTO
OanaHca B TKaHSX, B IPOIIECCaX CAMOPETYJISIIUU.

PerynstopHas u cTpykrypooOpa3zoBaTeibHasi pojib Kalbllvs. YdacTue B 00Opa3oBaHHUU
KJIETOYHOM CTEHKH, MOJIEP)KaHUU CTPYKTYPBhl MEMOpPAH U PETYJISIIHS UX MTPOHUIIAEMOCTH.

3HaueHre Maraus B MeTaboau3Me pacTeHuil. Marauii B coctaBe xjaopoduiiia, CXoICTBO
XJIOpo(hUJUIa ¥ TEMOTJIOONHA KaK CBUJIETENBCTBO €IMHCTBA OPraHUYeCKOro MUpa.

Cepa u ero OCHOBHBIE COEAMHEHUS, UX POJIb B CTPYKTYpPHOW OpraHU3aluu KJIIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUSX.

MuxkposnemenTsl. [IpenctaBiaeHuss 0 pojidi MUKPOIJIEMEHTOB B METabOIM3Me pACTEHUH.
Oco0OeHHOCTH TOCTYIUIEHUSI MHUKPODJIEMEHTOB B pacTeHHus. CHHEpru3M U aHTaroHU3M
3JIEMEHTOB MUTAHUS PACTCHUM.

PactutenpHass AgWarHOCTMKA W METOABI  HMJICHTH(UKAIMHK  HEA0CTAaTKa/M30bITKA
aneMeHToB nutanus. [IpakTudeckas pabora «PacTuTenbHas TUarHOCTUKAY.

UccnenoBarennckas padora «OmeHKa COCTOSIHUS KOMHATHBIX PACTeHU, PaCTEHUU Ha
HIKOJIBHON TEPPUTOPHUH, YCTAHOBKA IPUYHMH NATOJOTUYECKUX COCTOSHUM (IIpU
HaJIUIun)».

UccnenoBarennsckas padota «OleHKA BIMSHUS PA3IMYHBIX 3J€MEHTOB Ha COCTOSIHUE

pacTeHuil (CoCTaBIEHUE Pa3IMYHbIX TOAKOPMOK)».



4. Pezynamopwr pocma pacmenuii. 3awuma pacmenuii (4 uaca)

[lonsitTue o perynaropax pocrta pacTeHuid. CTHUMYISTOPbl pocTa - (PUTOTOPMOHBI
(aykcuHbl, THOOEpEUIMHBI, LUTOKMHHUHBI). MHrubutopel pocra pacrenuid: 1. mpupoaHbie
(aOcum3oBas KuCJIOTa W HEKOTOpble (EHOJbHBIE BellecTBa (MKyMapoBas, KOpUYHas,
CAJIMLIMIIOBAS K-ThI), 2. CHHTETHUECKHE (MOP(QAKTUHBI, peTapJaHThl, 1€(POIUAHTHI, IE€CUKAHTHI,
repOuniuibl). UTOMOHUTOPUHT U OIEHKA COCTOsSHUS pacTeHuil. COBpPEMEHHBIE CIOCOOBI
MoHutopuHra. Ilpakruueckas pabora «DOUTOMOHUTOPUHI M OLIEHKA COCTOSIHUSI PAaCTEHUH.
CoBpemMeHHbIE C1TOCOOBI MOHUTOPUHT Y.

UccnenoBarensckas pabora «BinusHue rerepoaykcMHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAAMSIX, B PA3HBIX YCIOBUAX) PA3IUYHBIX PACTEHUIN.

3amuTa pacTeHM OT BpeauTenel: ocHOBbI Ouomerona. Ilpaktuueckas pabota
«MHCcekTapun: npaBuia v yCI0BUS Pa3BEACHUS MTOJIE3HBIX HACEKOMBIX).

5. Bodnaﬂ, necuadas U n0O4Y6EeHHAasl KyJomypbul, Ux npumMeHerue 6 eblpayueanuu pacmeHuﬁ.
Qu3zuonozusi pacmenuii (8 uacos)

Bonnas, mecuanas W TIOYBEHHAs KyJbTYpbl, UX TNPUMEHEHHWE B BBHIpAIIUBAHUU
pactenuii. [IpoBenenue Boabl B KOpHE U cTeOne pactenuil. [Ipaktudeckas pabora «KopHeBoe
JABIICHUEY.

Boanblil pesxum pacTeHuil: CTpoeHHE YCTHUIL: (haKTOPHI, BIUSIONINE HA KX PACKPBITHE U
3aKphITHE. 3HAUYEHUE MEXaHU3Ma PEeryJisiiud MCIapeHus Biaru pacteHueM. [IpakTuueckas
pabota «IIpuroroBienue npemnapara yCThUIl METOJOM CIICTIKAY.

Uccnenoatensckue paboThl: «BnusiHue yclnoBUM CcOJep)KaHHWS pPAcTEHUH Ha
KOJIMYECTBO YCTHUII.

®DOTOCHHTE3 - YHUKAIbHBIM TMporiecc pacreHuil. TemHoBas u cBeToBas (a3l
doTocuHTe3a. 3HaueHne GOTOCHMHTE3a MJis JKUBBIX OpraHm3MoB. IIpakTudeckas pabora
«DyHKIIMOHATIbHAS JINarHOCTHKA pacTeHui o AKTUBHOCTH XJIOPOILJIACTOBY
HccnenoBaTtennsckas padora «Omnpenenenue xmopodumnna A u b, orienka hoTocuHTETHYECKON
AKTHBHOCTH PacTeHUH U (PaKTOPOB, BIUSAIOIINX HA HEEY.

@dakTophl pocTa pacTEeHUN: BO3AyX U a’panus. IlogzeMHoe nbIXxaHUe paCTEHUM: COCTaB
MMOYBEHHOTO BO3ayxa, Tra3oo0MeH. I a3000MeH mnpu OECIOYBEHHOM BBIpPAIIMBAHUM.
[Ipaktuyeckas paborta «Aspamus, CO2 u O2. JIpixanue pacrenuit». [Ipakrtuyeckas pabora
«JlpIxaHue pacTeHU: OLIEHKA MHTEHCUBHOCTH JIbIXaHUSI PACTEHUM U ILIOJIOBY.

UccnenoBarensckue paboTsl: «BiausHue criocoba BeIpaliuBaHus (COCTaBa MUTATEIHHON
CMECH, CXEMbI BHECEHHMSI) Ha POCT U Pa3BUTHSI PA3IMUHBIX PACTCHUI.

6. Kynomypuvie pacmenus. Coepemennvie acnekmul cenexkyuu (20 uacos)

Kak uenoBek cran ncnonab3oBaTh pacteHusi? CBsA3b pa3BUTHA HUBUIIM3AIUU YEJIOBEKA U
oJoMaIllHuBaHuA pacteHui. [Jomectukamus. Juckyceus «JlomecTukanus, BCE JU PaCTCHHS U
KUBOTHBIE, KOTOPBIE KUBYT PSAIOM C UYEITOBEKOM UM OJOMAIIHUBAIOTCSA? MOXHO JIM CUUTATh

TapaKaHa OAOMAallTHCHHbBIM JKUBOTHBIM 7))



HacnenctBeHHOCTh W HM3MEHYMBOCTH - OCHOBHBIE CBOMCTBa JKHMBBIX OpPraHHU3MOB.
M3menunBocts. Buabl  u3MenuunBocth. [lpakTtuueckass pabota «MoaudukanuoHHas
M3MEHYUBOCTH (JINCThS, UTOJKHU C OJTHOTO JIEPEBA)Y.

I'en - maTepualibHBI HOCUTENH HACIEICTBEHHOCTH M M3MEHYMBOCTU. HykjemHOBBIE
KUCHOTHI. Jlokanu3amus reHeTHu4ecKoro marepuana B kietke. [lenenue kietok. Perumkanus
JHK. OcHoBHas norma mosiekynspHod Ouonoruu. Tpanckpunuus. Tpancnauus. Myrtamum.
[Ipaktuueckass pabora «l'eH - HMHCTPYKIMS 1O cOOpke KiIeTKH (Ha Oucepe win
KOHCTpyKTOpe)». I[lpakTuueckas pabora «Mytamuss Ha OyTepOpone (711000 OOBEKT U3
npeaplIyIIeil paboThl, T/Ie U3MEHEHHE WHCTPYKIMU MPUBEAECT K U3MEHEHHUIO BHEIIHETO BHUA
00BeKTa)».

OddexT OyThIIIOUHOTO TOPJBIIIKA U TEHETHYECKOE pasHooOpa3ue. UTo Takoe reHOaHk?
3adueM COXpaHSATh TEHETHYECKHE pecypchl pacTeHuii? (OCHOBHBIE CHOCOOBI COXpaHEHUS
TeHETHYCCKHUX PECYpCOB pacTeHuit (eX Situ u in situ).

3nauenue pabor H.M. BaBunmoBa. 3akoH TroMOJOTHYeCKUX psAaoB. LleHTpbI
MPOUCXOXKACHUA KyJIbTypHbIX pacTeHnuii H.1. BaBunosa u I1.M. Xykosckoro. I[Ipaktruueckas
pabota mo rpynnaMm «OTKyaa Ha HamumX CToJiaX (PPYKThI/OBOIIN/3TaAKN.

OcHoBHble MeTonabl cenekuuu. [ubpuamzamus. @Dopmbel  oTO0pa. OCHOBHBIC
HANpPAaBJICHUA CEJIEKUUHU: YIyYIIEHWE YpPOKaWHOCTH, YCTOMUMBOCTH K OHOTHYECKHUM WU
abuotnueckuMm ¢akropam. [Ipaktuyeckas paborta «BbipamuBaem ropox. Kak mnpoBectu
CKpEIIMBaHUE Y TOPOXa.

Ecte mm  xu3Hp B mnpoOupke?  BHOTEXHONOrMS  KyJIbTYpPHBIX  pacTEHUM.
UccnenoBarennsckass  pabora  «BelpamuBanue  pacTeHuit B mpoOupke»  (MOXKHO
BOCIIOJIb30BAThCSl  pe3yJibTaTaMUd  NPEIbIIYIIMX  AKCIEPUMEHTOB IO  COCTaBJICHHIO
MUTATEbHBIX PACTBOPOB I PACTCHUI).

Kak uenoBex MoxeT MoauduIMpoBaTh pacTteHua? ['eHeTHyeckoe peAakTUpOBaHUE.
CoBpeMeHHBIE TOAXOABI W JOCTHKEHUSI TEHETHYECKOrOo pEeJaKTUPOBAHUS PaCTEHUM.
[TpakTuyeckas padota «I'eHOMHBIE HOXKHHMIIBI (MoaearpoBanue padoTsl cuctembl CRISP-Cas).

1. Pacmumenvnas npooykyus. (8 wacos)

Hanzemuble u momzemuble opranbl pacreHuid. [loGer u Bugou3MeHEHHBIH moOer
pactenuii. CnocoObl pa3MHOKEHUS PACTCHHIA.

[TonsitTne o kauecTBe MPOAYKTOB muUTaHus. [IpoOieMbl KOHKYPEHIIMH OTEYECTBEHHBIX
NPOAYKTOB IHUTAaHUA C MUMIIOPTHBIMH. JIOTMCTHMKA JOCTaBKM M CpEICTBA COXPAaHECHUS
npoaykToB nutanus. [Ipakruueckas padota «lIpenenpHo gonmyctumbie konnentpanuu (I11K)
Y METOJIbI KOHTPOJIsI 0€30MaCHOCTH PACTUTENBHBIX MIPOAYKTOB MUTAHUS.

Mukpo3enenb: MoJIe3HOCTh W TexHojorusi. HcciemoBarenbckas pabora «OreHka
KaueCcTBa BBIPAIIEHHON MUKpPO3eleHN» (MO0 CBOS, MO0 U3 Mara3uHa).

Xumuueckuil aHanus nponaykiuu. OcHOBBI criekTpodoTomerpuun. [loTeHumomerpus.
Xpomarorpadus. Ilpakruueckas pabora «MeTonbl OIEGHKH KauyecTBa PaCTUTEIBHON



MPOAYKIIMU: XpaHEHHWE W COXPAHHOCTh IMHTATEIBHBIX BEMECTB» (MO JOCTYIMTHOMY
000py/I0BaHHUIO).
UccnenoBarensckas pabdota «Omnpenenenue ButamuHa C  MeTOgoM 0OpaTHOrO

TUTPOBAHMUS B IJIO/IaX HAa PA3HOM CpOKe (CriocoOe) XpaHEHUs».

buomexnonoecus (4 uaca)

[TonsiTHEe OMOTEXHONOIMH. 3a4eM UYEIOBEKY OMOTEXHOJIOTMH, B YEM UX MPEUMYIIECTBO
nepes XUMHUYECKUM CHHTE30M. OCHOBHbIE OHMOOOBEKTHI OMOTEXHOJOTHHU: MPOMBILIUICHHbIE
MUKPOOPTaHU3MBbI, KJIETKM U TKAaHU PACTEHUM, KUBOTHBIX U YEJIOBEKa, OMOKATaIU3aTOPHI.
[IpakTuyeckas padora «I[Iprumepbl npuMeHeHns OMOIOTUYECKUX OOBEKTOB B TBOCH KUZHMY.

Coeipbe as11 OMOCHMHTE3a M OILIGHKa €ero OuoJIornyeckod 1eHHOCTH. (OCHOBHbIE
HMCTOYHUKH yTiepoja, a3ota, pochopa, MukposnemeHToB. MccneaoBanue HOBBIX UCTOYHUKOB
ChIpbsi (BKJIFOYAsT BOMPOCHI €ro MpeaBapUTEIbHOM 00paboTKH), pa3pabOTKa HOBBIX
MATATEIbHBIX CPEed, B TOM YHCJIEC BKIIOYAIOIINX OUOCTUMYJSTOPHl U JPYTUE DIEMEHTHI
yHOpaBlIeHUs U ONTHUMHU3ALMU MPOLECCOB OMOCHHTE3a. MeToAbl ONTUMHU3AILMKN MUTATEIbHBIX
cpen.

2. Muxpoouonozus (12 uacos)

[TonoxxeHune NMpokapuoOTOB B CUCTEME OpraHnuyeckoro mupa. CtpoeHue OakTepralbHON
kietku. Knaccudukanus Gakrepuit. Mopdonorust 6akrepuid. [IpocTbie U ClI0XKHBIE METOJIbI
okpamuBanus Oaktepuil. dusnonorus OakTepuil: MUTaHUE, TBIXaHUE, POCT U Pa3MHOMKEHUE.
3HaKOMCTBO C JOMEHOM Apxeu (IKCTpeMO(PUIBHOCTh, OCOOEHHOCTU CTPOEHUS KIETKH).
Jlabopatopnast pabora «®DuxcupoBaHHble mpemnaparsl Oaxktepuii. OrnpeaeneHue GOpMbI
IPEMIOKEHHBIX  KYJIBTYp MHUKPOOPTaHM3MOB, MCIOJIb3Ysl IPOCTOM METOJ  OKpPACKH»
Jlabopatopnast padora «OrmnpeneneHue TUMA KIETOYHOW CTEHKH METOJIOM OKpPAIWBAHUS IO
I'pamy» (pu HATUYUK PEAKTHBOB).

MomnouHokucTI0€ U cUpTOBOe OpokeHue. DotoTpodubie U XeMoTpodHbIE OaKTEpUH.
Kunernueckoe ommcanue mpoiecca pocTa MUKPOOPTaHU3MOB. DKCIHOHEHIMAIbHAs MOJEIb
pocta. Kuneruka rubenu wmukpoopranusmoB. Jlaboparopnas pabora «[IpuroroBienue
MPKU3HEHHBIX MPENapaToB MOJIOYHOKHUCIIBIX OaKTepHil».

[Tatorennsie OakTepun. UymHas majnoyka W YepHas CMEpPTb, OOTYJIW3M, CTOJOHSIK,
TyOepkyne3. Mcropuss OoprObl ¢ OakrepuaidbHbIMH HHbekusaMu. JlabopatopHas pabota
«IloceB cmpiBa ¢ pyk Ha damku Ilerpu». JlaGopatopHas paborta «BeimeneHue 4mucTOM
KyJbTYphl OakTepuii. MeTon pasBeneHuil. Metos ucTomaromero mrpuxa». JlabopaTopHas
pabora  «Mopdomoruyeckass  XapaKTepUCTUKA  BBIICJICHHOW  YUCTOM  KYJBTYpPBI:
XapaKTepUCTUKA KOJOHUHU, (hopMa OaKTepHil, TUIT KIIETOUHON CTCHKNY.

Boitna OeckoHeYHOCTH: AHTHOMOTHKM NPOTHB OakTepuil. MexaHu3Mbl JeHCTBUI
aHTHOMOTUKOB. MeXKieTouHass KoMMyHHKalus Oakrepuil. YyBcTBO KBOpyMma. JlaboparopHas
pabota «CpaBHEHHE POCTa MUKPOOPTaHM3MOB Ha Yallke 0e3 u ¢ J0OaBICHUS aHTHOMOTHKOBY
UccnenoBarennckas pabora «llorck MUKpoOpraHu3mMoB 0OJaArOIIMX aHTArOHUCTUYECKON



AKTUBHOCTBIOY.
[Ipumenenune Gaxtepuil yenoBekoM. KuHeTnueckoe onucanue OMOCHHTE3a MPOTYKTOB
MHKPOOPraHu3MaMH. bakrepuu, KOTOpplE MOTryT pasnararh IUIACTHK. MccimenoBaTenbckast
pabota «BriaeneHne MOJIOYHOKHUCIIBIX OaKTepuil, UCCIEIOBAHUE UX aKTUBHOCTI.
Muxkpoopranu3msl B arpoOMOTEXHOJOTUHU. VICKycCTBEHHBIE acCOLMAlUUA PACcTEHHH ¢
MuKpoopranusmamu. HccnenoBarenbckas pabOota «BelneneHue OakTepuil MOJIE3HBIX s

pacTeHun».

3. Dykapuomuueckue opeanuzmvi 6 buomexnono2uu (niecHeswvie 2pubsl, Opoicic, odopocu) (12

yacos)

[TnecueBbie rpuOBI TPOTYIIEHTHI OMOTOTUYECKU AaKTUBHBIX BEIIIECTB.

OO6mras xapakTepuCTUKa APOMOKEH caxapoMulleToB. McTopust HCTIONIb30BaHUS APOXIKEH
B TPaJAUIIMOHHOW  OMOTEXHOJOTMU. TEeXHOJOTMM  BHUHOAENUA U  XJjeOoreueHus,
CIEIUAIM3UPOBAHHBIC pachl Apodoker. MeTtabonusMm apoxokeit. Peakmust cnupToBOTO
Opoxenusi. Jlaboparopuas pabota «Ilogcuer kierok gpoxokeii B kamepe [opsieBay.
JlabopaTtopnas pabota «OOHapy)eHHEe MPOTYKTOB CIUPTOBOTO OPOKEHHS: STHIIOBOTO CIIUPTA
W yIJIEKUCIOro Taszay. llolydeHue BTOPHUYHBIX METaOOMMTOB B JApoXokax. JIpoxxku Kak
npoAyLeHThl OnoToruiuB. [lomydyeHue neneBbix OEKOB B IPOXKKAX.

Oco0OeHHOCTH BETeTaTUBHOTO U IIOJIOBOTO PAa3MHOXKEHHS Y JPOAOKEH, 3HAUCHHE
U3YYEHUsI MUTO3a U LIUTOKMHE3A JUISl ONTUMHU3ALUU MIPOLECCOB KYJIbTUBUPOBAHUS APOAKEBBIX
IITAMMOB, TOHHMMAaHUS TPUYUH TMATOTCHHOCTH MJpPOXOKEH M TpubOB, TOHMCKA MHUIIEHEH
GyHruuuaoB U pa3pabOTKUM HOBBIX JIEKAPCTBEHHBIX mpemnapatoB. JlaGopaTopHas pabota
«Habmronenre pa3MHOXKEHUS APOKIKEBBIX KIIETOK».
[Ipaktuueckass pabora «[lomydenue TBOpora u Kepupa Ha OCHOBE MOJIOUHOKUCIBIX
Oaxtepuit». [Ipaktudeckas pabora «OCHOBHBIE BUbI KBACa U X XapaKTEPUCTUKAY «[Ipoxoku
U MOJIOYHOKHUCIbIE OaKkTepuu, MpUMEHsSEMbIe Ul TMPOU3BOACTBA KBacay. [IpakTuueckas
pabota «CpaBHUTEIBHBIN aHAIN3 PA3BUTHS JPOXIKEH B a3pOOHBIX M aHADPOOHBIX YCIOBUIXY.
[IpakTuyeckas pabora «MeToabl OIEHKH CBOMCTB XJI€OOMEKapHBIX Jpoxxkeil. OcoOeHHOCTH
MIPUMEHEHHSI TPECCOBAHHBIX, CYHIEHbIX W WHCTAaHTHBIX JApoxiokei». HcciaegoBaTenbckast
pabora «BrnusiHue @uznKo-xuMHUEeCKMX (AKTOPOB HA KadyecTBO OHWOTEXHOJIOTUYECKOU
MPOIYKINH (KBac, kedup, crip, Xaed u ap.)».

Bonopocnu - mepcriekTuBHBIA OOBEKT JUIsi TPOU3BOJACTBA O€lKa U YIIEBOJOB.
buoTtexHomornueckrue MeToAbl OUMCTKH TBEPIBIX, KUAKUX OTXOJ0B M ra3000pa3HbIX OTXOI0B
npousBoacTB. CtTouHblie BOAbI. CXeMbl OYHCTKH. BHOGUIBTPHI, a’pPOTEHKHU, METAHTEHKH,
OKCUTEHKU. AKTHUBHBIM MJI W BXOJSIIME B HEro MHUKpoopraHusmbl. Mcmonb3oBaHue
BOJIOpOCIIEHi B OYMCTKE CTOYHBIX BoA. MccnemoBarenbckasi paborta «BmustHue ¢usnko-
xuMuaeckux (akropos Ha poct Bogopociu (Chlorella vulgaris)».



4, Bupyconozus. (6 uacos)

[lonoxenne BHUPYCOB B CHCTEME oOpraHuueckoro mupa. CTpyKTypa U XUMUYECKUI
coctraB BUpycoB. Kiaccuduxanmus  BupycoB. Penpoaykumst BupycoB. IIpocmorp
JOKYMEHTaJIbHOTO (pMJIbMa O BUPYCAX.

Bupycsl - B030ynuTenn HH(EKIUOHHBIX Oone3Hell. OnHkoBupychl. bakrtepuodaru:
CTpOCHHE, CBOWCTBa, mpuMeHeHue. I[lpakTtuueckas pabora. «MeTton pa3BeaCHUN»
[IpakTnueckas padora. « TurpoBanue 6akTepuodaropy.

buonornueckue meToasl 00pHOBI C BUPYCaMHU.

5. buomexnonozuu 6 pacmenuesoocmee (10 uacos)

OcHoBHble MeTOnbl  cenekiuu. [ubpummsamusa. @opmel  or6opa. (OCHOBHBIC
HaIpaBJICHUs] CEJICKIMH: YIYYIICHHE YPOKAHHOCTH, YCTOMYMBOCTH K OHOTHYECKUM U
abnotuueckuM (akropam. Ilpaktuueckas pabora «BeipammBaem ropox. Kak mposectu
CKpEIIMBAHHUE Y TOPOXay.

OcCHOBHBIE TIOAXOABI CENEKIMH W  OMOTEXHOJIOTHH  KYJIbTYPHBIX  PAaCTCHH,
['mbpunuzamnus, oTmaneHHas  rUOpUAM3aNMsA, HCKYCCTBEHHBIM  OTOOp,  TeTEpO3WC,
TpaHchopmalys, MyTareHes3, reHeTUYecKoe pefakTupoBanue). Mcropus ceneknuu B Poccuu u
MHUpE, UCTOPUS PA3BUTHS BAXKHEUIKMX COPTOB KYJIbTYPHBIX PACTEHUI.

Kaxk ugenoBek moxxketr momuduimpoBaTs pacteHusa? ['eHHas uHx)eHepus pacteHuit: Uto
TaKO€ TE€HETHYECKash MHXKEHEpUs pacTeHui. TpaHCreHHble pacTeHHs. MeTonbl MOJy4YEeHUS.
OO6pa3zoBaHue onmyxojel y pacteHnii. ArpobaktepuanbHas TpaHCchopMaIus:

Ectp nu u3Hb B ipoOupke? buoTexHOI0THS KYJIbTYPHBIX PACTEHUH.
UccnenoraTtensckas pabora «BreIpammBanue pacTeHUN B MPOOUpPKE (MOYKHO BOCTIOIB30BATHCS
pe3yJibTaTaMH MPEAbIIYIIUX 3KCIEPUMEHTOB MO COCTABJICHUIO MUTATENIBHBIX PACTBOPOB IS

pacTeHui)».

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHATHS B paMKax IIporpaMmMbl HaIpaBJICHbI Ha obecrieueHue JOCTHIXKCHHUA IKOJbHHUKaAMH

cIeayromux JUIHOCTHBIX, METAIPECAMCTHLIX U ITPEAMCTHBIX 06paSOBaT€J'IBHBIX PE3YyIbTAaTOB.

JIMYHOCTHBIE Pe3yJIbTATHI:
B chepe rpaKIaHCKOro BOCIUTAHMSA: 20MOBHOCMb K KOHCIPYKMUGHOU

COBMECTHOM ACATCIBHOCTU IIPHU BBITOJIHCHUHA I/ICCJICZ[OBaHI/Iﬁ U TPOCKTOB, CTPCMIICHHUC K
B3aMMOIIOHMMAaHHWIO U B3aUMOIIOMOIIIH.

B cghepe nampuomuueckozo eocnumanus: OTHOIIEHHE K OWOJOTMM KaK K BaKHOU



COCTaBJISIIOIIEH KYJIBTYPBI, TOPIOCTh 3a BKJIAJl POCCUMCKUX U COBETCKUX YUEHBIX B pPa3BUTHE

MHUPOBOH OMOJOTUYECKON HAYKU.
B cepe AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA: 20MOBHOCMb OUECHUBAMb

MOBCJACHUC U IMMOCTYIIKU C IMO3UIITNH HPABCTBCHHBIX HOPM U HOPpM AKOJIOTHYECKOM
KyJbTYpPbl, IMOHHMMAHHUC 3HAYUMMOCTU HPABCTBCHHOI'O AaCIICKTa ACATCIBHOCTHU YCJIOBCKAa B

MEIUIINHE U OMOJIOTHUH.
B  cdepe scrermyeckoro BocnuTaHus: HOHUMAHUE poau duonozuu 6

(hOpMUPOBAHUH ICTETHUECKON KYIbTYPHI JIMIHOCTH.

B cgpepe usuueckoco socnumanus, Gopmuposanus Kyaibmypvl 300p08bsi U IMOYUOHATLHO2O
6aazononyuus: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBBIO M YCTaHOBKAa Ha 3/I0POBBIH
oOpa3 u3HU (370pOBOE€ MHTAHHUE, COOJIOJEHHUE TUTHEHUYECKUX TpaBUI U  HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHH W OTIBIXA, peryyspHas ¢U3NYecKas aKTHBHOCTH);
OCO3HAHHWE TIOCJTCACTBUH M HEMPUSATHE BPEAHBIX TNPUBBIUCK (YMOTPEOJICHHUE aJKOTOJs,
HApKOTUKOB, KypeHUE) W MHBIX (OpM Bpena s (GU3NYECKOTO W TICHXHUYECKOTO 30POBbS;
cobmrofieHue MpaBUil 0E30MacHOCTH, B TOM 4YHCIE HaBBIKM O€30MacHOTO TOBEACHHS B
IpUPONHON cpene; CchOPMHPOBAHHOCTh HaBbIKa peQIIEeKCHUH, YIpaBlIeHHE COOCTBEHHBIM
YMOIMOHAIILHBIM COCTOSIHHEM.

B cepepe mpyoosozo éocnumanus: AKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a1ad (B
paMKax CeMbH, LIKOJBI, TOPOAA, Kpas) OMOJIOTMYECKOH M HKOJOTHYECKON HAIlpaBICHHOCTH,

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TpodeccHii, CBSI3aHHBIX ¢ OMOIOTHEH.
B ciepe 3k010rn4ecKOro BOCIMTAHMSA: opuenmauyua Ha npUMeHerue

OMOJIOTMYCCKNUX 3HAHUH IIpn PCHICHUU 3aaa4 B obyactu 0pr>KaIOH.IefI Cpcabl; OCO3HAHHC
OKOJIOTHYCCKUX HpO6J’IGM u HyTeﬁ HUX pCIICHUA, TOTOBHOCTb K YYaCTHUIO B HpaKTquCKOﬁ

NEATETbHOCTH 3KOJOTUYECKON HAIIPABIECHHOCTH.
B cdepe mnoHnMaHud HEHHOCTH HAYYHOTO NO3HAHMS: opuenmayusa Ha

COBPEMEHHYIO CHUCTEMY HAay4HBIX TMPEACTABICHUA 00 OCHOBHBIX OHOJIOTMYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS34X YEJIOBEKA C IPUPOJIHON U COLIMAIBHOM CPeIoil;

MOHUMAaHUE POJM OHOJIOTHYEeCKOW HaykKu B (OPMUPOBAHMM HAYYHOTO MHPOBO33PEHUS;
pa3BUTHE HAy4yHOUW JIOO03HATENHHOCTH, HHTEpPeca K OHOJIOTMYECKON HayKe, HaBBIKOB

HCCJIE0BATEIbCKON AEATEIBLHOCTH.
B cdepe aganTanuu K U3MEHAIOIIMUMCS YCJIOBUAM COMATLHON U IPUPOIHOI Cpebl:
aoekeamuas OUCHKA USMEHAIOUUXCA ycaoeuﬁ; npunsamue peuieHus

(VHIMBHIyallbHOE, B TIpYIIE) B H3MEHSIONIMXCA YCIOBHSX HAa OCHOBAaHMHM aHaIM3a
Ononornyeckor MH(GOPMAINK; TUIAHUPOBAHUE JCUCTBUN B HOBOW CHUTyallud HAa OCHOBaHHUHU

3HaHWI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.



MeranpeaMeTHbIe pe3y/IbTAThI:
B cdepe oBiageHust yHHBepPCATbHLIME Y4eOHBIMH MO3HABATEIbHBIMY AeiicTBusiMu: bazoevie
Jl02udecKue 0elcmeus:

® BBIABJATE U XapPaKTCPU30BaATh CYHICCTBCHHBLIC IIPU3HAKH OMoJIOTHYECKHX OOBEKTOB

(s1BHCHMI);

® yYCTaHaBJIMBATb CYH_[GCTBCHHHﬁ IMPpU3HAK KJ'IaCCI/I(i)I/IKaI_[I/II/I OMOJIOTHYECKHX OOBEKTOB

(sBAEHM, TpOLECCOB), OCHOBAHMA M OO0OOIIEHHS] W CpaBHEHMsS, KpPUTEPHUH

MMPOBOJAUMOTO aHAJIN34a,

* ¢ yu€TOM TPEAI0KEHHOW OMOIOTUYECKON 3a7aud BBISIBISATH 3aKOHOMEPHOCTH H

MMPOTUBOPEUYMSA B paCcCMATpPUBACMBIX Q)aKTax n Ha6JHOI[CHI/I$IX; npeajaratb KpuTepun

JUISI BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

* BBIABIATH JeUIMUTHl HUHPOPMALMM, JAHHBIX, HEOOXOJUMBIX JJIA pEUICHUs

MOCTABJICHHOM 3a7a4M;

® BBIABJIATE MPUYUHHO-CIICACTBCHHEBIC CBA3U IPU U3YUYCHUH OMOJIOTHYECKNX SBJICHUH U

mpouecCoB; ACJaTb BBIBOJAbI C HCIOJbB30BAHUECM JACAYKTUBHBIX W HWHIAYKTHBHBIX

YMO3aKTIOYeHUH, YMO3aKJIIOUEHUH 10 aHAIOTHM, (QOPMYJIUPOBATh THUIIOTE3bI

B3aHMOCBS35X,

° CaMOCTOATCIBHO BI>I6I/IpaTI> cI1oco0 PCUICHUA yqe6H0ﬁ OMOJIOTMYECKOM 3aJja4dn

(CpaBHI/IBaTI) HCCKOJIbKO BAapHWaHTOB PCHICHUA, BBI6I/IpaTb HanooJIee MOAXOISAIIUN C

y‘IéTOM CaMOCTOATCIBbHO BBIACICHHBIX KpI/ITepI/IeB).

bazoBble ncciaenoBaTelIbCKUe ICHCTBUS

° HCIIOJIb30BATb BOIIPOCHI KaK HCCIICIOBATEIILCKUI HHCTPYMCHT IIO3HAHUA,

*  (opmynupoBaTh BONMPOCHI, (PUKCUPYIOIINE Pa3phiB MEKIY PEAbHBIM U KeJIaTeIbHbIM

COCTOSAHHUCM CHUTyaAlluH, O6’BCKTa, H CaMOCTOATCIIbBHO YCTAaHABJIMBATHL HNCKOMOC U

JaHHOC,

* (opmupoBarh runore3y 00 MCTUHHOCTH COOCTBEHHBIX CYXKICHHM, apryMEHTHPOBATbH

CBOIO IIO3UIINIO, MHCHHC,

° IIPpOBOAUTL II0 CaMOCTOATCIBHO COCTABJICHHOMY IINIAHY Ha6J'IIO,Z[eHI/Ie, HECIIOKHBIN

OMOIOTMYCCKUH 9KCIICPUMCHT, HEO0O0JIBIIIOE HCCIICAOBAHHUC IIO0  YCTAHOBJICHHUIO

0COOCHHOCTEH OMOIOTrHYEeCKOr0 00bEKTa (TMpoliecca) U3yUeHHs,

° IIPUYHUHHO-CICACTBCHHBIX CBsI3CH M 3aBHCHUMOCTEH OMOJIOTMYECKHX OOBEKTOB MCXKOY

co001;

*  OIICHWBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OpMAIHIO, MOITYYSHHYIO B X0/

HAOIIO/ICHUS U DKCIIEPUMEHTA;

*  CaMOCTOATENBHO (OpPMYyIHUpOBaTh OOOOIICHHWS W BBIBOJABI 10  pe3yJibTaTaM

HpOBe,Z[éHHOFO Ha6JHOI[eHI/IH, OKCIICPUMCHTA, BJIAACTh HWHCTPYMCHTAMH OLICHKHU

JIOCTOBEPHOCTH TOJTYYCHHBIX BBIBOJIOB M 00O0OIICHUIA;

*  TPOTHO3MPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE OMOJOTHYECKUX MPOILECCOB M MX

MNOoCICACTBUA B AHAJOTWMYHBIX MM CXOAHBIX CHUTyallUAX, a TaKKC BbIABUIATH

NPpCAINIOJIOKCHHUA 00 nx Pa3BUTHUHN B HOBBIX YCIIOBUAX U KOHTCKCTAX.



PabGora ¢ nadopmarmeii:

NPUMEHATh Pa3iIMYHble METOJbl, MHCTPYMEHTBl W 3alpoChl IPU IMOUCKE U OTOOpE
Oouonornuyecko MH(GOpPMaLUK WIH AAHHBIX U3 UCTOYHUKOB C YUETOM MPEIIOKEHHOU
y4eOHON OMOJIOTHYECKOM 3a/1auu;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH OMOJIOTUYECKYIO
MH(OPMALIMIO PA3IMYHBIX BUJOB U (POPM IPEICTABICHUS;

HaXOJUTh CXOJHbIE apryMEHTHI (MOATBEPKIAOLINE WM ONPOBEPralOUIUe OAHY U Ty
e UJICI0, BEPCUIO) B Pa3IMYHbIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEIbHO BBIOMpATh ONTHUMAJbHYIO (OpMY NpelcTaBiICHUS HHPOpPMALUU U
WTIOCTPUPOBATh pELIaeMble 3a/JaYd HECIOXHBIMU CXEMaMH, AWarpaMMmamu, HHOU
rpaguKoi U UX KOMOMHAILIUSIMU;

OLICHUBATh HaIEKHOCTh OMOJNIOrMUECKON HH(OpPMAIIMU IO KPUTEPUSM, MPEATI0KEHHBIM

yuuTeNneM Wi chOpMYITUPOBAHHBIM CAMOCTOSITENBHO;
3allOMUHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYI0 HH(POPMALIUIO.

B C(l)epe OBJIaIcHUsl YHUBEPCAJTbHBIMUA y‘leﬁHblMI/l KOMMYHUKATUBHBIMH e CTBUSIMM

OO6mieHue:

BOCIIpUHUMATL U (bOpMy'J'H/IpOBaTI) CYXICHUA, BBIpaXXaTb OMOIHH B IIPOIECCE

BBIMIOJTHEHUS IPAKTUUECKHUX U J1a0OpaTOPHBIX paboT;
BbIpaXkaTh ce0sl (CBOIO TOUKY 3pEHUS1) B YCTHBIX U MMCbMEHHBIX TEKCTAaX;

pacrno3HaBaTh HeBepOaJlbHbIE CpeACTBa OOLICHHS, MOHUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, 3HAaTh M PAaCO3HABaTh NPEINOCHUIKM KOH(IMKTHBIX CUTyallMd U CMST4aTh
KOH(JIMKTBI, BECTU IIEPETOBOPHI;

NOHUMATh HAMEPEHUs IPYTHX, MPOSBIATH YBAXKHUTEIbHOE OTHOUICHHE K COOECEIHUKY
U B KOPpeKTHOH (hopme popMyITupOBaTh CBOU BO3PAKEHUS;

B XOJle Iuaiora W/Wiu JUCKYCCHUU 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOii
OMOJIOTrMYECKOM TEMBI U BBICKA3bIBATh UJIEH, HAIICJICHHBIE HA pelIeHUEe OMOJIOTUYECKOM
3aJlauM U MOJIep KaHue OJ1aroXkenaTeIbHOCTH OOIICHHUS;

COTMOCTABISITh CBOM CYXICHHS C CYXIEHUSMU JPYTHMX YYacTHUKOB JHAJiora,
OoOHAPYXUBATh PA3INUUs U CXOJCTBO MO3UIIHIA;

nyOJUYHO TPEACTABIATh PE3yJbTaThl BBIMOJIHEHHOTO OHOJOTHYECKOTO  OTbITa
(9KCTIepUMEHTA, UCCIIeIOBAHUS, TIPOEKTA);

CaMOCTOSITEILHO BHIOMpATh (OopMaT BBICTYIUICHHMSI ¢ y4€TOM 3ajiad Mpe3eHTAIuu |
O0COOCHHOCTEH ayJAUTOPHH U B COOTBETCTBUU C HUM COCTABJISITh YCTHHIE U MUCHMEHHBIC
TEKCThI C UCTIOJIb30BAHUEM WIUTIOCTPATUBHBIX MaTEPUAIIOB.

CoBMecTHas AeITeILHOCTE (COTPYIHUYECTBO):

MOHUMATh W HKCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYyATbHOU pabOTHI
MIPH PEIIEHUU KOHKPETHOW OMONIOrn4ecKor mpoOiaemMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHSI TPYMIOBBIX (OpPM B3aUMOJCHCTBUS TPH PEIICHUH IOCTABICHHON
y4eOHOH 3a1a4;

MPUHUMATH 11€7Th COBMECTHOM NEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JCUCTBUS IO €&



JOCTUKEHUIO: PacpeleNiATh poJid, JOrOBApUBATHCS, 00CYkKAaTh MPOLIECC U PE3YJIbTAT
COBMECTHOU paboThI;

yMETh 000011aTh MHEHHUS HECKOJBKUX JIOJEH, MPOSBIATh TOTOBHOCTH PYKOBOJHWTB,
BBIITOJIHATD [TOPYYEHHUS, TIOJUUHATHCS,

IUIAHUPOBATh OPTaHM3AlMI0 COBMECTHOM pabOThl, ONpEeAeNsATh CBOK poJib (C y4éTom
MPEANOYTEHU M BO3MOYKHOCTEH BCEX YYaCTHHUKOB B3aUMOJIEHMCTBHUA), pacHpeleisTh
3aaul MEXJy YJeHaMH KOMaH/bl, Y4YacTBOBaTh B TIPYNIOBBIX (opMax pabOThI
(o6cyxnenusi, 0OMEH MHEHUSIMU, MO3TOBbIE LITYPMbI U UHBIE);

BBINIOJIHATH CBOIO YacTh pPabOThl, JOCTUIaTh KayeCTBEHHOTO pe3ysbTara MO CBOEMY
HaIIPaBJICHUIO U KOOPJMHUPOBATH CBOM JICUCTBUS C APYTMMU WICHAMH KOMaH/IbL;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOUMH MPOIYKT MO KPUTEPHSM,
CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIM YYaCTHHUKAMHU B3aMMOJCHCTBUS; CpaBHUBATh
pe3yabpTaThl ¢ MUCXOAHOW 3aJadyel M BKJIAJ KaXKJIOTO 4Yi€Ha KOMaHAbl B JOCTH)KCHUE
pE3yNbTAaTOB, pa3feisiaTh c@epy OTBETCTBEHHOCTH U TMPOSBIATH TOTOBHOCTh K
MPENOCTABJIIEHUIO OTUETA NIEPE] TPYIIION;

OBJAa/JIETh CHUCTEMOW YHHMBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEHCTBHI, KOTOpast
obOecrieunBaeT CHOPMUPOBAHHOCTh COLMANBHBIX HABBIKOB M  SMOIIMOHAJIBHOTO
WHTEJUIEKTA IIKOJbHUKOB.

B cdepe oBiaieHust yHuBepcaabHbIMU Y4eOHBIMHU PeryISTHBHBIMHU A€ CTBHUAMM:

CaMoopranuzaiusi:

BBISIBJISITH MIPOOJIEMBI JJIsl PEIICHHs] B KU3HEHHBIX U YYEOHBIX CUTYaIUsX, HUCIOIb3Ys
OMOJIOTUYECKUE 3HAHUS;

OPUEHTUPOBATHCS B PAJIUYHBIX MOJAXOAAX NPHUHITHS pEeHIeHUH (MHAWBHIyabHOE,
NPUHSTHE PEIICHHs B TPYIINE, IPUHITHE PEIICHUN TPYIIOi);

CaMOCTOSITEIbHO COCTaBIISITh AJITOPUTM pEIIeHUs 3ajauyu (WM €ro 4acTh), BEIOUpaTh
croco6 penieHus: yueOHON OMOJIOTHYEeCKOM 3a7auu ¢ YU4ETOM MMEIOIIHUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH IpejaraeMble BapHAHThI PEIICHUH;
COCTaBIIATh IUIAH NEHCTBUH (IUIaH peaiu3alii HAMEYEHHOTO ajrOpUTMa peIleHHUs),
KOPPEKTHPOBATh  MPEAJIOKEHHBI ~ aIrOpUTM € Y4€TOM  TOJIYYEHHS]  HOBBIX

OMOJIOTMUECKUX 3HAHUM 00 N3ydaeMoM OMOJIOTHYECKOM OOBEKTE;
JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTh 3a PEIICHUE.

CaMokoHTpOab (pediiekcus):

BIIAJIETh CIIOCOOaMU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEPIIECKCUN;

JaBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U Mpejiararh 1iaH e€ n3MeHEeHHUS;

YUUTHIBATh KOHTEKCT W MPEIBHIIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU
pelieHnn y4yeOHON OMOJOTHYEeCcKO 3a7auu, aJanTHPOBATh PEIICHHE K MEHSIOUUMCS
00CTOSITEILCTBAM;

OOBSICHATh TPUYUHBI JOCTHKCHHS (HEAOCTH)KCHHSI) PE3yJIbTAaTOB JESTEIHHOCTH,
JaBaTh OIEHKY NPHOOPETEHHOMY ONBITY, YMETh HaXOAWTh IIO3UTUBHOE B
IIPOU3OIIEAIIECH CUTYalllH;



° BHOCHUTB KOPPCKTUBBI B ACATCIbHOCTbL HAa OCHOBC HOBBIX 06CTO$IT€JILCTB,
HU3MCHUBIINXCA chyauHﬁ, YCTaHOBJICHHBIX OI_HI/I6OK, BO3HHUKIITHUX TPYI[HOCTGIZ;
° OICHUBATL COOTBCTCTBUC PE3YJibTaTa LUCIIN 1 YCIIOBHUAM.

OMOIMOHAIBHBIA HMHTEJIEKT:

*  pa3nMyaTh, HA3bIBATh U YNPABIATh COOCTBEHHBIMU SMOLMSIMHU U SMOLUSAMU JAPYTHX;

*  BBIABJISITH U QHAIM3UPOBATH MPUYUHBI IMOLIUK;

*  CTaBUTh ce0s HA MECTO JIPYroro YeJ0BEKa, MOHUMATh MOTUBBI M1 HAMEPEHUS APYTOro;
*  peryiampoBath CrocoO BbIPaKEHUS IMOLIUM.

* Ilpunsartue ceds U Ipyrux;

*  OCO3HAHHO OTHOCHUTBHCS K JIPyTOMY YEJIOBEKY, €r0 MHEHHIO;
*  TpU3HAaBaTh CBOE MPaBO Ha OMIMOKY U TaKOE XK€ MPaBo JPYroro;

*  OTKPBITOCTh C€0€ U APYTUM;

*  0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJHUPOBATH BCE BOKPYT;

* OBJAJETh CHUCTEMOH YHHMBEpPCAJbHBIX YYEOHBIX PETYISATHUBHBIX JEHCTBUN, KOTOpas
oOecrnieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSSI TIO3UIIHS
JUYHOCTH), U KUZHEHHBIX HABBIKOB JIMYHOCTHU (YyIpaBieHUs] cO00M, cCaMOAMCIUILIIUHBI,
YCTOWYMBOTO TIOBE/ICHNUS).

TpeaMeTHbIE pe3yJibTaThl OCBOCHUS MTPOrpaMMbl B 1Mo3HaBaTeIbHOM (MHTEUICKTYaIbHOM)
cepe:

- NPUOOpPETEHHWE OMbITa HCIOJIH30BAHUS METOJOB OHOJOTHYECKOH HAyKH C IEIbI0
U3yueHUs] OMOJOTHYECKUX OOBEKTOB, SIBIICHUH W TIPOIECCOB: HAOINIOJICHUE, OIMCaHUE,
NPOBEJCHNE HECIOXHBIX OHMOJIOTUYECKHX OIBITOB M JKCICPUMEHTOB, B TOM YHCIE C
UCIIOJTIb30BAHUEM aHAJIOTOBBIX U IMTU(PPOBBIX OMOIOTHYECKUX MTPUOOPOB U HHCTPYMEHTOB;

- (opmupoBaHHEe yMEHHS HHTETPUPOBATH OHMOJIOTUYECKHE 3HAHHUA CO 3HAHUSIMHU U3
APYTruX y4eOHBIX MPEeIMETOB ((PU3UKU, XUMUH, Teorpaduu, UCTOPUH, OOIICCTBO3HAHUS H T.
1.);

- dbopMupoBaHME yMEHHMH pemarb y4eOHbIe  3a7ayd  OMOJIOTHYECKOTO
COJICPKAHHUS, BBISBIISITh NPUYHUHHO-CJICJICTBCHHBIC
KOJIMYECTBCHHBIC PacueThl, JIeIaTh BHIBO/IBI HA OCHOBAHHUH MOJTYYEHHBIX PE3YJIbTATOB;

- (opmupoBaHHE YMEHUS IJIAHUPOBATh Y4eOHOE MCCIICIOBAHUE WIIH TIPOCKTHYIO paboTy
C YYETOM IIOCTABJICHHOW Ienu: (HOpMYJIMPOBAaTh MPOOIEMy, THIIOTE3y M CTAaBHTH 3aJlaqM
WCCIIeIOBaHUs, BBIOMPATh aJCKBATHO IIOCTABJICHHOW II€TM METObl, JIelaTh BBIBOJABI 10
pe3yJbTaTaM UCCIIeI0BAHUS WU TPOEKTHOM e TEeIbHOCTH;

- ¢opMupoBaHHE WHTEpeca K YIIyOJIeHHIO OMOJOTMYECKHX 3HaHWH (mpeanpoduibHas
MOJATOTOBKA WM TMpoQeccCHOHaIbHas OpPUEHTAIUsl) M BBIOOPY OMONIOTMHM Kak TPO(UIBLHOTO
mpeaMeTa Ha CTYINEeHH CPEJIHEro MOJIHOTO oOpa3oBaHus i Oyayuiedl mpodeccHoHambHOM
JeSITEIbHOCTH, B OOJACTH OWOJIOTUHM, MEIWUIIMHBI, DKOJIOTHUHU, TICUXOJOTHUHU, BETEPUHAPUU,
CEJIbCKOI'0 XO035MCTBA;

- BJIAJICHHE HaBBIKAMHU PAa0OOTHI ¢ MH(OpPMAaLKEH eCTeCTBEHHO-HAYyYHOTO COJCpPKAHHS,

CBs



MpeACTaBICHHON B pa3Hoil (popMme (B BUIE TEKCTa, TaOIUYHBIX JAHHBIX, CXEM, I'pa(UKOB,
ayarpamm, MOJENed, HM300pa)KeHuil), KpUTUYECKOTO aHalu3a HH(OpMAalMK MU OLEHKU ee
JOCTOBEPHOCTH;

- yMEHHE WHTErpUpOBaTh OMOJOTUYECKHE 3HAHUS CO 3HAHUSMHU JPYTHX YUYEOHBIX
MPEAMETOB; HMHTEpPEC K YIIyOJNIeHUIO OWOJOTMYECKUX 3HAHUM W BBIOOPY OHOJIOTHH Kak
npopuILHOTO TMpeaMeTa Ha YpOBHE CpenHero oobimiero oOpa3oBaHus maius  Oyayiiei
po¢eCCUOHATBHOMN JAEATEILHOCTH B 00JIACTH OMOJIOTHH, METUIIUHBI, SKOJIOTUH, BETEPUHAPHH,
CEJIBCKOTO XO035UCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, IICUXOJIOTHUH, UCKYCCTBAa, CIIOPTa - UMETh
YETKUE TPEACTABJICHUS O MATEPHUATMCTHYECKON CYIIHOCTH T€HOMOB XHBBIX OPTaHU3MOB U
PEryJSINI0 UX pabOThI;

- 3HAaHUE OCHOBHBIX (DAKTOPOB OKpYXKAIOUIEH Cpeabl, BIHSIONIUX HA pa3BUTHE U
CYIIIECTBOBAHUE KUBBIX OPraHU3MOB, aIaNTalil K (PaKTOpaM OKpykKarolel Cpeibl;

- 3HAaHWE OCHOBHBIX MOJXOJI0B OMOTEXHOJIOTHH, HCIOJIb30BAaHUS €€ JOCTIKCHHH B
COBPEMEHHON KHU3HM YEJIOBEKa, OCOOCHHOCTH HCIIOIb30BAHUS KUBBIX OPraHU3MOB ISt
MIPOU3BOJICTBEHHBIX HYK]I YETOBEKA;

- 3HAaHUE OCHOBHBIX MOJXOJOB CEJEKIMH M OMOTEXHOJOTHU KYJIbTYPHBIX PaCTCHHM,
XapaKTepU30BaTh TEHETUYECKU MOIUDUIIMPOBAHHBIC PACTCHUS, ONEPUPOBATH MOHSATHUIMH,
ruOpuan3anusi, OTJAJIeHHas  TUOpUAM3alus,  HUCKYCCTBEHHBIM  OTOOp,  reTeposuc,
TpaHcpopmaius, MyTareHe3, TeHeTHUECKOe PEeJaKTHPOBAHMUE;

- TIOHMMAaHHE€ MOJEKYJSIPHBIX MEXaHHU3MOB pealn3alliy HAclleICTBEHHOW HH(pOpMaIuu U
yMEHHE CBOOOJHO OINEPUPOBATH OCHOBHBIMH TOHSATHUSMU MOJIEKYJISIPHOH OHMOJOTHM U €€
COBPEMEHHBIX HaIlpaBJICHUN — I'€HOMUKHU, METareHOMHUKHU, TPOTEOMHUKH;

- 3HaHUWE OCHOBHBIX 3a00JIeBaHMIl YelloBEeKa, MEXaHU3MOB HMX pa3BUTHS, CIOCO0aX HX
JIMArHOCTHKY U JICUEHUS;

- (opMHpOBaHUE YMEHUS HCIIOJIb30BaTh MOHSITHUHBIN ammapaT U CUMBOJIMYECKHH SI3BIK
TeHETHKH, TPAaMOTHOE NPUMEHEHHWE HAyYHBIX TEPMHHOB, MOHITHI, TEOpWUH, 3aKOHOB s
00BsicCHEHUST HAOII0TaeMbIX OUOJIOTHYECKIX OOBEKTOB, SBICHUN H MPOILIECCOB, MO3BOJISIOMINX

3aJI0KUTh (PyHIAMEHT HAYYHOT'O MUPOBO33PEHUSI.

B nieHHOCTHO-OpHEHTalMOHHOM cdepe:
- 3HaHHE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJOTUN MOJEKYJSIPHON OHMOIOTHM TO3BOJISET

YCIEIIHO pellaTh Takhe 3J000/HEBHbIE MPOOJIIEMbI, KaK OXpaHa OKpYKAIOIMIeH Cpe.bl,

COXpaHCHHUC 3J0POBbA YCIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC S3KOCHCTCM.

TEMATHYECKOE IINTAHUPOBAHUE



Monayab «Kak »KUBOTHbIE H PACTEHUS] IPUCIIOCAOJIMBAIOTCH» (IBOJTIONHMOHHAS IKOJIOTHs) 5-6 Kiaacchl

(34 uaca)

TeMbI

OcHoOBHOE coaep:kaHne

JlesaTeIbHOCTD

INIKOJBbHHUKOB

1. MBI nccienyem *KuBbie
00beKTHI (6 1)

CBOIICTBa U CTPOCHUE KUBBIX
OpPTraHU3MOB (CTPOCHHUE KIETKH).
Bua, ocobp - opranusm kak eauHas
cucreMa. AanTauuu
(mpucnoco6nenus). [lonstue
rOMEOCTa3a XKUBOTO OPTaHNU3Ma.
CrniocoOslI ero noaaep KaHus.
OrpanmueHust MOP(OTOTHYECKUX U
(U3NOTOTUYECKUX alanTaIui.
[Touemy opraHU3MBI HE CTAHOBSITCS
OCCKOHEUHO OOJIBIITUMU,
MaJICHBKUMU, BCESTHBIM.

HccnenoBaTtenbckue paboThl
«Bce mu (cuHULIBI, OCIKH,
Oepe3bl U T.J.) OJJUHAKOBBIE?
DOTOKBECT.

[IpakTuueckas pabota
«CocTaBisieM KHUTY PEKOPAOB
pacTeHuin U YKUBOTHBIX

HAIICTro Kpas.

2. Biusinue
OKpY:KalouleH cpeabl Ha
skuBbIe opranusmsl (12 v)

DaKTOPBI OKPYIKAIOLIEN CPEIbI
(abuotnueckue, OUOTUYECKHE,
aHTponorennsie). [Ipumepst
abnoTtnyeckux (pakTopoB,
OKa3bIBAIOLIUX OCHOBHOE BIIUSIHUE
Ha )KM3HEAEATENbHOCTD )KUBBIX
OpraHU3MOB: TEMIIEPATYpPa, CBET,
BJIQXXHOCTh. OCHOBHBIE
3aKOHOMEPHOCTHU MPUCTIOCOOTICHUS
KUBBIX OpPraHU3MOB K
adMoTHYeCKUM (haKTOpaM.
[IpucnocobneHus: K OCHOBHBIM
abnoTryeckuM (hakTopam:
TEMIIEpaTypa, BIaXKHOCTh U CBET.

[TpakTuueckoe 3aHsTHE
«IIBet u Temno» (KyOuku
JbJa B3BECUTD, MTOJIOXKUTD B
yamku [letpu Ha
pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTh
3aHOBO - KTO OBICTpEe
pacrasin).

IIpakTrueckoe 3ansatue «Uro
pacTBOpsIETCS B BOJE»
(axcniepuMeHT « Kuakuii
nom»). [IpakTuueckoe
3ansaTue «JIuddysus
BEIIIECTB B BOJIC (PACTBOPHI)»,
«/IBm>KeHHEe pacTBOPOB 1O
LBETKY».

IIpakTrueckoe 3anstue «Jlen
IU1aBaeT B Boje (aiicbepru,
3aMep3aHue BOJOEMOB)».
[IpakTnueckoe 3anstue «Jlen

IIPH 3aMEP3aHUU




paciupsieTcs» (pa3pylieHue
KaMHs (TOYBOOOpa30OBaHuUE),
3aMep3aHue KJIETOK).
[IpakTrueckoe 3aHATHE
«Illy6a» (kyOuku sbna
3aBEPHYTH B Pa3HBIil
MaTepHal, B3BECUTD).
[IpakTrueckoe 3aHsATHE
«[ITurMeHTB (MOXKHO
pa3aenuTh Ha BATMaHe
KpacuTelu U3
dbaomacTepoBy.
[IpakTnueckoe 3ansaTue «Kak
YKUBOTHBIE TUIABAIOT B BOJAE»
(OKCrIepUMEHT C MUMETKOM).
HccnenoBaTtenbckue paboThI
«BnusHue cBeta (Temia,
BJIQKHOCTH, COCTaBa I0YBHI)
Ha PaCTeHMsI B €CTECTBEHHBIX
WJIN UCKYCCTBEHHBIX
YCIOBHSIX» (Ha JOCTYITHOM
MaTepuaie).

3. B3aumMopaeiicTBus

"KHBBIX OPraHN3MOB
(41)

buotnyeckue dakTopsl.
3aKOHOMEPHOCTH Pa3BUTHUSA

MEKBHJOBBIX B3aMMOOTHOILICHUH.

KosBomonus (XUIHUK-XKepTBa;
NapasuT-X031H) DBOJIOLIUS
CTpaTeruii J0ObIBaHUS THIIH.

CouunanbHOCTh. Buibl- BceneHIbI.
[lepeuens pacTeHuii- BpeAUTEIECH.

HccnenoBatenbckas paboTa
«Habmronenus 3a
B3aUMOOTHOILIEHUSIMHU
KUBOTHBIX TPU JOOBIBAHUH
nuuy (KOPMYILIKH AJIs ITHII,
JUTSI TOPOJICKUX MJTU CEITbCKUX
KUBOTHBIX). BeOkamepbi».
HccnenoBaTenbckas

pabota

«PacnpocTtpanenue BUIOB-
CHHAHTPOIIOB B HAIIEH
MECTHOCTH




4. YenoBek B KU3HA
pacTeHuil U ;)KUBOTHBIX?
(6 1)

AnTponorennsie ¢pakropsl. [IpaBna
JIM, YTO TEPBOOBITHBIE JTIOAH KUIH
B TAPMOHMH C IPUPOJOM.
OpoManrHuBaHue U IpUpyYeHUe
YKUBOTHBIX U PaCTCHUM. 3aueM
cracaTh BBIMUPAIOIIME BUJBI, KaK
910 nenath. KynbTypHble pacTeHus
U ux qukue npenku. [louemy BakHO
uX coxpaHsaTh. PazHooOpa3ue
KYJbTYPHBIX PaCTEHUHN U UX
3HAaYeHUE B KU3HU YeJIOBEKA.
Kpacnas kaura Bauieii TeppuTOpHH.
Oco00 oxpaHseMble TEPPUTOPHH,
3anoBeHUKH Poccuu u mupa.

[TpakTuueckas pabora
«Pa3Ho00pa3ue KyJbTypHbIX
pacTEeHU! B BalllEM PETHOHE.
HccnenoBartenbckas padboTa
«BrustHMEe aHTPOMTOTEHHBIX
(bakTOpOB Ha pa3BUTHE
pacTeHui B
ropojie/HaceIeHHOM
IIYHKTE.
DKCKypcHsi/IpaKTHIECKas
pabora «OOIIT B Baiiem
pETHOHE - YHUKAJIbHBIE
00BEKTHI MPUPOJIBI».

5. DkoJgornyecKue HUIINA
(6 9)

buocdepa - ogna u3 BaxkHeHInux
obomouek 3emin. Yto Takoe
«OKOJIOTUYECKUE HUIITN» U KaK OHU
dopmupyroTcs? GopmupoBaHue
3HaHUH 10 OMOPa3HOO0Opa3UI0
KU3HCHHBIX (hOPM, TIOBEJICHUECKUX
MIPUCTIOCOOJICHUH,

MO (PHUKAIIIOHHAS H3MEHUYNBOCTh
(Ha 6a30BOM ypOBHE).
PactutenpHbIie cooOIIECTBa B UX
TUNBL. Pa3BuTne u CMEHBI
pacTHTEIBHBIX COOOIIECTB.

HccnenoBaTenbckue pabOThI
«DKOJIOTMYECKHUE HUILIHN
BOKPYT TeOs - OMMCaHue
(bakTOpOB OKpYIKarOIICH
cpenb». MccnenoBarenbckue
paboThl

«DeHOJIOrHYEeCKHUe
HAOJTIOIEHUS.

Moayib «OCHOBBI pACTEHH

eBOACTBa» 7-8 Kiacchl (68 yacoB)

TeMmbl

OcHoBHOE coJiep:kaHune

JlesiTeJIbHOCTD

INKOJbHHUKOB

Tema 1. BBenenue B
pacTeHueBoOACTBO (2 1)

UYro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE ()aKTOPHI BBIPAIUBAHUS
pactenuid. Mictopus pazButus
arpOXMMUYECKUX 3HAHUH (paboThI
M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. Jlokyuaesa, K.A.

Tumupszena, [1.A. Koctoriuesa, JI.H.

[TpakTudeckas padora
«bouka JIubuxay.




[IpssHUITHKUKOBA, U JP.).

Tema 2.
ArpoTexHHYecKHui
IKCIEPUMEHT (6 1)

[IpaBuna mocranoBKu
arposkcrnepuMeHToB. [locranoBka
AKCIIEPUMEHTOB C PACTEHUSIMHU.
Br160p Tembl, cocTaBieHue
TUIOTE3bI, 1EJIU U 3a]a4
AKCIIEPUMEHTA 1O BBIPALMBAHUIO
PacTEHHI B KOHTPOJIUPYEMOU
cpene. KoHTpou, MOBTOPHOCTH,
POBEJICHUE IKCIIEPUMEHTA.
[InaHnpoBaHKE dKCIEPUMEHTA.
OueHka pe3ynbTaToB
JKCIIEPUMEHTA.

OcBoeHME TEXHOJIOTUH
KPYTJIOrOJIMYHOTO BhIpaIlUBaHU
cajaToB U MUKDPO3EJICHU B
KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX
YCJIOBUSIX.

HccnenoBatenbckas paboTa
«®DaxTopsl, BIUAIOIINE HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpaxkTuueckas pabora «CoOop
YCTaHOBKH JJIs1
BBIpAILIMBAaHUS PACTEHUII B
KOHTPOJIHPYEMBIX
YCIIOBUSAX.

Tema 3. Poab
XHMMHYEeCKHX 3JIEMEHTOB
B NMTAHUU pacTeHuid (20

4)

Bopa. PactBop. BeiTskka. AHUOHBI,
KaTHOHBI, 3JIEKTPOIIPOBOAHOCTD U
pH pactBopa. Posib xuMmuueckux
3JIEMEHTOB B IUTAaHUU PACTEHUM.
[TonyueHue nuTaTENbHBIX BEIIECTB
pacTeHusIMU. Y 10OpeHus:
OpraHUYeCcKHe, MUHEPAJIbHBIE,
MUKpoOHoornueckue. TUIbI
MATaHWUs pacTeHnil. Bo3mymHoe n
MUHEPAIbHOE (KOPHEBOE) MUTAHUE
pacrenuil. TpaHCIIOPT MUTATENBHBIX
BEIIECTB PACTECHUI: BOCXOAAIIUN U
HUCXOIIINN TOK. Baxuenmue
KanuitHbie, (hoCchOpPHBIE U a30THHIC
yno0peHwusi, ux cBoicraa. [IpocTeie
U CIIOKHBIE yJI0OpEeHUSI.

Poct n pazBuTue pacTeHui: Tamsl
OHTOTCHE3a, (aKTOPHI, BITHSIOIIHEC
Ha POCT PACTEHUM: CBET, I'yCTOTA
M0CaJIOK, MUTaHHUEe, CyOCTparT.
Oco0eHHOCTH MUTAHUS

[TpakTuueckas padbora
«CxeMbl IUTaTEeNbHBIX
pactBopoB. Pacuer no3
yAOOpeHUH 1Jis
MIUTATEJIbHBIX PACTBOPOBY.
[TpakTuueckas padora
«IIpaBuna cmemmBanus
yaoopenui» [Ipaktuyeckas
pabora «I[Iutanue pacTeHuit:
TEXHOJIOTUSI TPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB ISl
Pa3HbBIX KyJIbTYp».
[TpakTudeckas padora
«MOHUTOPUHT
MUHEPaJIbHOTO MUTAHUS
pacTeHumn».

[TpakTudeckas padora
«PacturenpHas
JTMAarHOCTHKAY.
HccnenoBarenbckas paboTa
«O1eHKa COCTOSHUSI
KOMHATHBIX PACTCHUH,
pacTEeHU Ha IIKOJIbHOU
TEPPUTOPUH,




pacTeHui a30ToM. A30T H €10
3HAUYeHHE B )KH3HU PaCcTEHHUH.
DOpMEI a30Ta U UX
MpPEeBPALIEHUE B TIOYBE.
Hctounnku docdopa ams
pacTeHus. IHAYCHUE
dhochopcoaeprramux
COCIMHEHHIA B KJIeTKe. Poiib
MAaKPO3PIHYCCKUX COCAMHEHUM
(ocdopa B FHEPreTHUECKOM
oOMeHe.

BnusHue kanus Ha GU3NUSCKHE
CBOHCTBA MPOTOILIA3MEL, Ha
(EPMEHTHI YIIIEBOAOPOIHOTO
oOMeHa, CHHTEe3 OSNKOB U 1p.
Ponb kanmus B mogaepkanuu
HOHHOrO 0aJaHCca B TKaHAX, B
MIPOLECCAX CAMOPETYIISILMH.
PerynaropHas u
CTPYKTYp0o0oOpa3oBaTeIbHAs
pONb KaNblus. Y4acTHE B
00pazoBaHMH KICTOYHOH
CTEHKH, [OVICP>KaHuH
CTPYKTYPEL MeMOpaH U
perynsius UuX MPOHUIIAEMOCTH.
3HAUEHHE MarHud B
MeTaboMH3Me pacTCHNH.
MarHuii B cocTaBe XJIOpo(HILIa,
CXOOCTBO XJIOopodua u
reMormo0uHa kak
CBUACTEIBCTBO CAMHCTBA
OPTaHHYECKOTO MHUpA.

Cepa u ero 0CHOBHEIE
COEJMHEHHS, X POJIb B
CTPYKTYPHOM OpraHu3auvu
KJIETKH, YYaCTHE B
OKUCJIUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIUIX
MHKPO3IEMEHTHI.
IIpeacrapnenud o poim
MHKPO3JIEMEHTOB B
MeTaboMH3Me pacTCHNH.
OCoOEHHOCTH MOCTYILICHHS
MHUKPOIJIEMECHTOB B PACTCHUA.
CHHEPIHU3M U aHTArOHHU3M

YCTAHOBKA [TPUYNH
MATOJIOTHYECKUX
COCTOSHMIA (TIpH
HAJTUYHH )».
Hcecnenoparensckad
pabota «OrieHKa BIUAHASL
PA3NUYHBIX 3JIEMEHTOB HA
COCTOSIHHE pacTeHHI
(COCTaBJICHHE PATNYHBIX
TIOAKOPMOK )».




JJIEMEHTOB ITUTAHUS PACTCHUM.
PacturenbHas nparHocTuka u
METOJIbI UJICHTU(PUKALII
HEI0CTAaTKa/M30bITKA SJICMECHTOB
MMUTaHU.

Tema 4.
PeryasiTopbl
pacTeHuii.
pacrenuii (4 1)

pocta
3ammuTa

[TonsaTHE O perynasaTopax pocra
pacteHnil. CTUMYJISTOPHI POCTA -
(UTOrOpMOHBI (ayKCUHBI,
ru00epeNIuHbl, TUTOKUHUHBI).
NHruburopsl pocta pacTeHU:
1. npuponusie (abcun3zoBas
KHCJIOTA U HEKOTOpbIe (PEHOIbHBIE
BelIeCTBa (MKyMapoBasi, KOpU4yHas,
CaJIMITUIIOBAsT KUCIIOTHI).
2. cuHTeTn4eckue (Mop(aKTUHBI,
peTapAaHThl, 1e(OTHAHTHI,
JIECUKAHTBI, TEPOUIIHIBI ).
OUTOMOHUTOPUHT U OLIEHKA
COCTOSIHUSI PACTCHMM.
CoBpeMeHHBbIE CLIOCOOBI
MOHMTOPHHTA.

3anuTa pacTeHUM OT BpEIUTEIICH:

OCHOBBI OMOMETO/1A.

[TpakTuueckas pabora
«DUTOMOHUTOPHHT U OLIEHKA
COCTOSIHUSI PaCTEHUM.
CoBpeMeHHBIE CITOCOObI
MOHHUTOPHUHTa».
HccnenoBatennckas paboTa
«BnusHue rerepoaykcrHa Ha
npopactanue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HbBIX
YCIIOBUSIX) pa3IMUHbIX
pacTeHU».

[TpakTuueckas pabora
«MHcekTapuu: nmpaBuia U
yCIJIOBUS pa3Be/IeHUs
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,

necyaHasi 1 moYBcHHas

KYJbTYPBbI, HX
NpUMeHeHue B
BbIpaIllMBAHUM

pacrenuii. ®U3H0JI0TUA

pacrtenuii (8 4)

BonHas, necuanast 1 nouBeHHas
KyJIbTYpBbl, UX IPUMEHEHUE B
BBIpAIIUBAHUH PACTECHHUIA.
[IpoBeneHue BobI B KOPHE U
cTebJie pacTeHUM.

Bopaublii pexxuM pacTeHUM:
CTPOEHUE YCThHUIIL: (DaKTOPHI,
BIIMAIONINE HA UX PACKPBITUE U
3aKphITHE. 3HAUYECHUE MEXaHU3Ma
peryJisiliui UCapeHUs BIlaru
pacTeHUEM.

@DOTOCUHTE3 - YHUKAIBHBIN IPOLIECC
pactenuii. TeMHOBas U cBETOBast
dazbl poTrocuHTEe3a. 3HAUCHUE
dboTOoCHHTE3a JIS YKUBBIX
opranu3moB. PakTOpsI pocTa
PACTEHHUI: BO3LyX U adpalus.
[Tox3emMHOE IbIXaHUE PACTEHUN:
COCTaB IMOYBEHHOI'0 BO3/yXa,
razoobmeH. [" a3000MeH

[TpakTuueckas pabora
«KopneBoe naBieHue».
[TpakTudeckas padora
«IIpuroroBnenue npenapara
YCTBUIl METOJIOM CJICTIKa».
HccnenoBaTtenbckue paboTh
«BnustHue ycnoBuit
COAEp)KAHUS paCTEHUN HA
KOJIMYECTBO YCTHUILY.
[TpakTudeckas padora
«DyHKIMOHAJIbHAS
JIMarHOCTUKA PACTEHUH I10
AKTUBHOCTH XJIOPOILIACTOB.
HccnenoBatenbckas paboTa
«Ormpenenenue xmopoduiuia
A u b, onieHka




1py 0ECIIOYBEHHOM BBIPAIMBAHUH.

(boTOCUHTETUYECKOM
AKTUBHOCTHU PaCTEHUHN U
(akTOpOB, BIUAIOIINX HA
HEey.

[TpakTuueckas pabora
«Aspanus, CO2 u Oz.
JIpIXaHHue pacTEHUID.
[TpakTuueckas pabora
«/lpIxaHue pacTeHui: oeHKa
MHTEHCUBHOCTH JIbIXaHUS
pacTeHUM U MIOJIOBY.
HccnenoBaTtenbckue paboThl
«BnusHue cnocoda
BBIpAIIMBaHUA (COCTaBa
MUTATEIbHON CMECH, CXEMBI
BHECEHHS) Ha POCT U
Pa3BUTHS Pa3IUYHBIX

pacTEHUIN.
Tema 6. KyabTypHble
pacteHusi. CoBpeMeHHbIe
acnekTsl cejekuuu (20 4)| Kak yestoBek crajr HCIIOJIb30BaTh
pacteHus? CBsi3b pa3BUTHUSA Huckyccus

LIMBUJIM3AIMU YEJIOBEKA U
OJIOMAIlTHUBAHUSI PACTEHUM.
Homectukanusi. HacineacTBeHHOCTh
Y U3MEHUYHUBOCTb - OCHOBHBIE
CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
U3MEHYUBOCT.

I'en -maTepuanbHbII HOCUTEID
HACJICICTBEHHOCTH U
U3MeHYnBOCTU. HykiiemHoBbIC
KUCJIOTHI. JIokanu3anus
F€HEeTUYECKOro MaTepuasia B
KJIeTKe. [lenenue KiIeTok.
Pennmukanusa JIHK. OcHoBHas gorma
MOJICKYJISPHON OMOJIOTHH.
Tpanckpunuus. TpaHcasanus.
MyTanumu.

OddekT OyTHUTOUHOTO TOPIIBIIIKA U
reHeTHYecKoe pasHooOpasue. Uto
Takoe reH0aHk? 3aueM COXpaHsTh
TE€HETUYECKHUE PECypChbl pacTEHUN?
OCHOBHBIE CITOCOOBI

«JlomecTukanus, Bce 11
pacTeHus U )KUBOTHBIE,
KOTOpPBIE KUBYT PSIIOM C
YeJI0BEKOM UM
oJloManHuBaroTcsi? MoKHO
JIM CUMTATh TapakaHa
0JIOMAIlIHEHHBIM
KUBOTHBIM?». [IpakTrueckas
pabora «MoaudukanroHHas
U3MEHYUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO JIEPEBA)».
[TpakTrueckas padora «I'eH -
WHCTPYKIIUS 110 COOpKE
KJIeTKU (Ha Oucepe uiu
KOHCTPYKTOPE)».
[TpakTudeckas padora
«MyTtamus Ha O0yTepOpoie
(J1r0001 00BEKT U3
npeasIaynieit paboTsl, rae
W3MEHEHUE WHCTPYKINH
NPUBEACT K H3MEHEHUIO
BHEIITHETO BHJIA 00BEKTA)».




COXpaHEHMSI TEHETUYECKUX
pecypcoB pacTeHuit (ex Situ u in
situ).

3nauenue pador H.M. BaBunosa.
3aKOH TOMOJIOTUYECKUX PSAIOB.
[{eHTpBI IPOUCXOKACHUS
KyJbTypHbIX pacteHui H.N.
Basunosa u [1.M. J)KykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIHH.
['ubpuauzamus. @opmsl 0TOOpA.
OcHOBHbBIE HaIlpaBJICHUS CEJIEKIINH:
YIIy4lIE€HUE YPOKANHOCTH,
YCTOMYUBOCTH K OMOTUYECKUM U
abuoTuyeckuM (akTopam.

EcTp 5 u3Hb B ipoOupke?
buoTtexHoa0THS KyIbTYPHBIX
pacTeHu.

Kak uenoBek moxer
MOIM(DUIIMPOBATH PACTEHUS?
I'enernueckoe pejakTUPOBAHUE.
CoBpemeHHbIE TOAXO0/IbI U
JNOCTHUKEHUS TEHETHYECKOT O
PEAAKTUPOBAHUS PACTECHUM.

[TpakTuueckas padora 1no
rpynmaM «OTKya Ha HaIIuX
CTOJIax
(PYKTHI/OBOILIN/3ITAK.
[TpakTuueckas pabora
«BpipamuBaem ropox. Kak
MPOBECTU CKPEUIUBAHUE Y
ropoxay.
HccnenoBaTennsckas paboTa
«BpIpamyBanue pacTeHull B
npooupke» (MOKHO
BOCIIOJIb30BaThCs
pe3yabTaTaMH MPEeIbI Ty ITIX
DKCTICPUMEHTOB TIO
COCTAaBJICHUIO MMUTATEIbHBIX
PacTBOPOB Ui pacTeHUI).
[TpakTuueckas padora
«['eHOMHBIC HOXKHHIIBI
(MonenupoBaHue paboThI
cucrembl CRISP-Cas)».

Tema 7. PacTuteabHas
npoaykuus (8 1)

HanzeMubie 1 moA3eMHBIE OpraHbl
pacrenuii. [loGer u
BHUJIOU3MEHEHHBIN MOOET pacTeHUH.
CriocoObl pa3MHOKEHUSI paCTCHHH.
[TonsiTue 0 KauecTBE MPOTYKTOB
nuTanus. [IpoGremMbl KOHKYpPEHITHH
OTEYECTBEHHBIX MTPOTYKTOB
MUTAHUS C UMIIOPTHBIMU.
JlorucTrka JOCTaBKU U CPEJICTBA
COXpaHEHUSI TPOTYKTOB MUTAHUS.
Mukpo3enieHb: MOJIe3HOCTh U
TEXHOJIOTHS.

XUMHYECKUN aHAIN3 TIPOYKIHH.
OcCHOBBI CIIEKTPOPOTOMETPHH.

[Totenmmomerpusi. Xpomarorpadusi.

[TpakTuueckas padora
«IpenenpHO nOMyCTUMBIE
koHueHtpanuu (I11IJIK) u
METObI KOHTPOJISI
0€30IMacCHOCTH PaCTUTEIBHBIX
MPOIYKTOB MUTAHUS».
HccnenoBatenbckas paboTa
«OneHka kayecTBa
BBIPALLIEHHOW MUKPO3EIEHW»
(;tu6o cBost, OO U3
MmarasuHa). [Ipaktuueckas
pabota «MeToapl OIICHKH
Ka4eCTBA PACTUTEIbHOU
MPOJIYKIHNH: XPAHEHUE U
COXPAHHOCTb NMUTATEJIbHBIX
BELLECTBY (10 TOCTYITHOMY
000pYI0BAHMUIO).
HccenenoBarenbckas




Moaysib OMOTEXHOJOTHH

pabota «Onpexnenenue
BuTamMuHa C METO0M
00paTHOr0 TUTPOBAHMSI B
TUIO/IaX Ha Pa3HOM CPOKeE
(cocobe) xpaHeHuUs.

Knaccudukanus 6akrepuid.
Mopdonorus 6akrepuii. [Ipoctsie u
CJIOHBIE METOJIbI OKPAIITUBAHUS
OaxTepuii. ®u3noNOTUs OAKTEPUIA:
MUTaHUE, IbIXaHUe, POCT U
pa3MHOXKeHHE. 3HAKOMCTBO € JJOMEHOM
Apxen (3KCTpeMOpUIBHOCTD,

0COOEHHOCTHU CTPOCHHUS KIICTKH).

Tembl OcHOBHOE co/iepKaHme JlesITeIbHOCTD
INKOJIbHUKOB
Tema 1. [IpakTrueckas pabora
BuortexHoorus «IIpumepsl
(4 4) [TonsTHE OMOTEXHONIOTHH. 3aUueM MIPUMEHEHHUS
YeJIOBEKY OMOTEXHOJIOTHH, B UeM UX | OMOJOTHMYECKHUX
IPEUMYILECTBO NIEPET XUMUYECKUM 00BEKTOB B TBOEH
cuHaTe30M. OCHOBHBIE OMOOOBEKTHI KUAZHI.
OMOTEXHOJIOTUU: IPOMBIIITICHHbIE
MUKPOOPTaHU3MBI, KJIETKH U TKaHH
pacTeHU, KUBOTHBIX M YEJIOBEKa,
OHOKaTaIU3aToOPHI.
Coipbe st OMOCHHTE3a U OLIEHKA €ro
O6uonoruueckoit ieHHoCTH. OCHOBHbBIE
UCTOYHUKHU yTIIepoa, a3ota, ¢ocdopa,
MUKpo3JeMeHTOB. MccnenoBanue
HOBBIX UICTOYHUKOB ChIPbs (BKJIIOUast
BOIPOCHKI €T0 MPEABAPUTETHHOM
00paboTKM), pa3paboTKa HOBBIX
MUTATENbHBIX CPEM, B TOM YHCIIE
BKJIIOYAIOIUX OMOCTUMYJISITOPBI U
JpyTHE 3JIEMEHTHI yIIpaBIeHUs U
ONTUMM3AIH TPOIIECCOB OMOCHHTE3A.
MeTo/1bl ONITUMHU3ALNN TUTATETHHBIX
Ccpel.
Tema 2.
Muxpo6uosorus (12 4) | Tlonoxxenue npokapuotoB B cucteMe | [Ipakruka.
opranunyeckoro mupa. CTpoenue Jlaboparopnas paboTta
OaKTepUaTbHON KIETKH. «PUKCUPOBAaHHbBIC

npernapaThl OaKTepHil.
Omnpenenenue GopMsI
IPEVIOKEHHBIX KYJIbTYP
MHUKpPOOPIaHNU3MOB,
UCIIONB3YS IPOCTOU METOJ
okpackn». JlabopaTopHas
pabota «Onpenenenue
TUA




MOn04YHOKHKCIIOE U CIUPTOBOE
opoxxenue. PotoTpodHbIE U
XeMOTpO(HbIE OAKTEPUU.
Kunernueckoe onucanue npouecca
pocTa MUKPOOPIaHU3MOB.
DKCMOHEHIMANIbHAS MOJIENb POCTA.
Kunernka rubenn MUKpOOpraHU3MOB.
[TaTtorennslie Oakrepuu. YymHas
najgoyka U 4YepHasi CMepTh, OOTYJIU3M,
CTONOHSIK, TyOepKyne3. Ucropus
60pbObI C OaKTepUaTbHBIMU
uHpekuusmu. Boiina
OECKOHEYHOCTH: aHTUOMOTUKHU
npoTUB OakTepuil. MexaHu3Mbl
JIEUCTBUI aHTUOMOTUKOB.
MexkineToyHasi KOMMYHHUKaIUs
6axTepuii. YyBCTBO KBOpyMaA.
[Ipumenenune 0akTepuilt 4eTOBEKOM.
Kunernueckoe onucanue 6MocuHTe3a
IPOAYKTOB MUKPOOPTaHU3MaMHU.
bakTepuu, KOTOpblE MOTYT pa3jaraTb
IJIACTHK.

Mukpoopranu3msl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acconuanuu
pacTeHUl ¢ MUKpOOpPraHU3MaMH1
KJIETOYHOW CTEHKU METOAO0M
okpamuBanus o ['pamy» (mipu
HaJIMYHH peakTUBOB). JlabopaTopHas
pabota «IIpurorosieHue
NPYKU3HEHHBIX TIPENapaToB
MOJIOUHOKHUCIIBIX OAKTEPUIi».
Jlabopartopnast pabora «IloceB cMbIBa
C pyk Ha vamku [letpuy».
Jlaboparopnast pabota «BeineneHue
YUCTOM KyIbTyphl OakTepuii. MeTon
pa3BeneHui. MeTo1 HCTOIAKOIIETO
HITPUXAY.

Jlaboparopnast paborta
«Mopdonmoruueckas
XapaKTepUCTUKA

BBIJICJICHHOM YMCTOM

KYJIbTYPBI:

XapaKTepUCTUKA

KOJIOHHH, (hopMa

OakTepuii, TUI

KJIETOYHON CTCHKH.
JlabGoparopnas pabota
«CpaBHeHHE pocTa
MHUKpPOOPTaHU3MOB Ha
yamke 0e3 U ¢
JI00aBIICHUS
AHTHOHOTHKOB).
HccnenoBarenbckas
pabota «Ilonck
MHUKPOOPTaHHU3MOB
0o0agaronIuX
AHTarOHUCTUYCCKOM
AKTUBHOCTBIOY.
HccnenoBarenbckas
paborta «Brinenenue
MOJIOYHOKHUCJTBIX
OakTepui,
HCCIICIOBAHUE UX



AKTUBHOCTI.
UccnenoBarenbckas
pabora «Bosinenenue
OaKTepuil MOJIE3HBIX IS
pacTeHUN.

Tema 3.
JykapuoTHiecKmne
OpraHu3Mbl B
OMOTEXHOJIOTHH
(my1ecHeBbIe TPUOBI,
JIP O3KAH,
Boaopocan) (12 1)

[1necHeBbie rprObI MPOTYIIEHTHI
OMOJIOTMYECKU aKTUBHBIX BEIIIECTB
OO6m1as XxapakTEepPUCTUKA TPOKKEH
caxapoMuueToB. Mcropus
UCITOJIb30BAHMS APOAOKEN B
TpaAULMOHHONW OMOTEXHOJIOTHH.
TexHonoruu BUHOJEIUS U
xJie0orneueHusl, Creualn3upoOBaHHbIe
pachl aposxokeit. Metaboausm
IpoxoKen. Peakius ciupToBOro
O6posxenus. [lonydyeHre BTOPUUHBIX
MeTabOIUTOB B Apoxkxkax. Apoxoku
KaK MpOAYyLEHThl OMOTOIUINB.
[Tony4yenue 1eneBbIX OEIKOB B
JIPOXKAKAX.

Oco0eHHOCTH BEreTaTuBHOIO U
IIOJIOBOTO PA3MHOKEHHUS Y IPOKIKEN,
3HAUYECHHE U3YUYECHHS] MUTO3a U
LIUTOKUHE3a ISl ONTUMHU3aLNH
IIPOLIECCOB KYJIbTUBUPOBAHUS
JPOYIKEBBIX IITAMMOB, TOHUMAHUS
IPUYHMH NaTOT€HHOCTU JPOXKIKEN U
rpubOB, MOMCKA MUIIIEHEH
GYHTHIINAOB B pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX MIPENapaToB.
Bonopocnu - mepcriekTuBHBIA 00BEKT

AJI IIPOU3BOACTBA Ocika u YIJICBOOOB.

buorexHonornyeckue METOIbI
OYMCTKH TBEPJIbIX, )KUJAKUX OTXOJIOB U
ra3000pa3HbIX OTXOJIOB IIPOU3BOICTB.
Crounbie BOJbl. CXeMBI OUYUCTKH.
buodunbsTpsl, a3poTeHKH,
METAHTCHKHU, OKCUTCHKN. AKTUBHBIN
WJI ¥ BXOJSIIIME B HETO
MUKpOOpraHusMsl. VMcnonb3oBanue
BOJIOPOCJIEN B OYMCTKE CTOYHBIX BOJ.

JlabopaTtopnas pabota
«IToncueTt KJIETOK
JIPOXKKEN B Kamepe
['opsieBay.

JlabopaTtopnas pabota
«OO0HapyxeHue
MPOIyKTOB CIIUPTOBOTO
OpO>KEHUSI: STUIIOBOTO
CIIUPTa U YTIEKHUCIIOTO
raza.

JlabopaTtopnas pabota
«Habnronenue
Pa3MHOXKEHHUSI IPOKKEBBIX
kieTok». [Ipaktuyeckas
paborta «Ilomyuenue
TBOpora u kedupa Ha
OCHOBE MOJIOYHOKHCIIBIX
OakTepuity. [IpakTudeckas
pabota «OCHOBHBIE BUIbI
KBaca M Ux
XapaKTePUCTUKA»
«dpoxoxu u
MOJIOYHOKHCITBIE
OakTepuu, MpUMEHsIEMbIC
JUIS TIPOM3BOJICTBA KBAcay.
[TpakTudeckas pabora
«CpaBHUTENbHBIN aHAIIN3
Pa3BUTHS JPOKIKEU B
a’pOOHBIX U aHAYPOOHBIX
ycnoBusix». [Ipakruueckas
pabora «MeToapl OIICHKH
CBONCTB

XJIe0OTeKapHbIX
JIPOKIKEH.

OcobeHHocTH
MPUMEHEHUS




MIPECCOBAHHBIX, CYIICHBIX
Y MHCTAHTHBIX JIPOIKKEH.
HccnenoBaTenbckas
paborta «Brnusaue
(UBUKO-XUMHUYECKUX
($haKkTOpOB Ha KA4E€CTBO
OMOTEXHOJIOTUYECKOM
NpOAYyKIHMH (KBac, kedup,
CBIp, XJI€0 U Jp.)».
HccnenoBaTenbckas
paborta «Bnusinue
(U3UKO-XMMHYECKUX
(bakTOpOB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBenHnas
uHdopmanus (8 4)

HacneacTBeHHOCTh M U3BMEHYUBOCTD -
OCHOBHBIE CBOMCTBA KHBBIX
opranu3MoB. I3MeHunBOCTh. Bubl
M3MEHUHMBOCTb.

I'en -maTepuanbHbI HOCUTEID
HACJIeICTBEHHOCTH U U3MEHUYUBOCTH.
Hyxneunosbie kucnoTel. Jlokanuzanus
T€HETUYECKOr0 MaTepualia B KJIETKE.
Henenue knerok. Permukanus JIHK.
OcHOBHasl J0rMa MOJIEKYJISIPHOM
ouonorun. TpaHCKpUIIITHS.
Tpancnsauuss. Myranuu.

[MpakTuyeckas padboTa
«MomupukannonHas
U3MEHYHUBOCTH (JTUCTHS,
UTOJIKH C OJTHOTO
JIEpeBa)».

[TpakTryeckas padboTa
«I"eH - MHCTPYKIIHS 110
cOopke KiIeTku (Ha Oucepe
WIA KOHCTPYKTOPE)».
[TpakTryeckas padboTa
«MyTtamus Ha OyTepOpoe
(;1r00601 00BEKT U3
peabI Iy e padboThl, TIe
U3MEHCHHE WHCTPYKITHH
NPUBEIIET K M3MCHECHUIO
BHEIITHETO BUJIA
00BEKTA)».

Tema 5.
Bupycosorus (6 1)

[TonoxeHne BUPYyCOB B CUCTEME
opranunyeckoro mupa. CTpykrypa u
XAMHUYECKUN COCTaB BUPYCOB.
Knaccuduxanms Bupycos.

IIpocmoTtp
JIOKYMEHTaJIbHOTO (pUiIbMa
o Bupycax. [IpakTrnueckas
pabota. «Meron

Penponykuus Bupycos. Bupycsr - pa3BEICHUIN.
BO30yAUTEM NH(EKINOHHBIX [IpakTuyeckas pabota.
60ne3neit. OHKOBUPYCHI. «TurpoBanue
bakrepuodaru: crpoenue, OakTeprodaroBy.




CBONCTBA, IPUMECHEHUE.
buonornueckue meToasl 60pbOBI €
BHUpYCaMHU.

Tema 8.
BI/IOTeXHOJIOFI/II/I B

OCHOBHBIC METO/IBI CEJICKITHH.
I ubpuauzanus. @opmsl oTOOpA.

[IpakTueckas

pacTeHHeBOICTBE OCHOBHBIE HANPABJICHUS MPOBECTHU
(10 v) CEJIEKLUHU: YIIYYILIECHUE CKpELIMBaHUE Y
YPOKaHHOCTH, YCTOMYHUBOCTH K ropoxayn.
OMOTHYCCKUM U aOMOTHIECKUM [IpakTuueckas pabora
dakTopam.
OCHOBHBIE MOJIXO/IbI CEJICKIINU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuii, [ uOpuamn3amnus,
OTJaJieHHas THOpUAN3aLUs, UccnenoBarenbckas
MCKYCCTBEHHBIN 0TOOP, reTepo3Huc, pabota «BpIpamuBanue
TpaHchopMaIus, MyTarcHes, pacTeHu B MPOOUPKEY
TeHETHYECKOS PeaKTHPOBAHME). (MOXXHO
Uctopus cenekiuu B Poccuu u BOCITIOJIb30BaThCS
MHPE, UCTOPUS PA3BUTHUS pe3yabTaTaMu
BOKHEUIIIUX COPTOB KYJbTYPHBIX MIPEABI Ty X
pacTeHU. AKCIIEPUMEHTOB 10
Kak uenoBex Moxer COCTaBJICHUIO
MOAU(UIIUPOBATH PACTCHUS? MUATATEIbHBIX
I'ennas nnxxenepus pacrenuit: Uto PacTBOPOB IS
pacTeHui).
TaKO€ T€HETUYECKask MHKEHEPUsI
pacteHuid. TpaHCTeHHBIE paCTEHHUS.
Mertons! nonydenus. ObpazoBaHue
OIyXOJIEH Y PACTECHHUM.
ArpobakTepuanbHas TpaHCHOpMAITHS:
CoBpeMeHHbBIE TOAXObI U
JIOCTH>KEHHSI TEHETUYECKOTO
pEIaKTUPOBAHUS PACTCHUM.
Ectb 1w xu3Hb B mpoOupke?
bruoTEXHOIOT M KyJIbTYPHBIX PACTEHUN.
Cnucok Jurepatypsl
5 KJIACC

Jlononnumenvnasn numepamypa 0is y4umersi:

pabota
«BpipamuBaem ropox. Kak




3akon P® «O6 obpazoBanumny; ®I'OC (6a30BbIi ypOBEHD);

[Ipumepnas nporpamma o 6uosnoruu (6a3oBbiii ypOBEHbD);

TpeOoBaHUs K OCHAIIEHUIO Y4eOHOTO MpoIecca o OUOJIOTHH;

Pa6ouas mporpamma ®I'OC BUOJIOI'MSA MockBa Uznatensckuii nentp Benrtana-I'pad 2012
Astopsl: M.H. Ilonomapéra, B.C. Kyumenko, O.A. Kopuunosa, A.I'. HparomusoB, T.C. CyxoBa
buonorus: 5-9 xiaccs! : nporpamma. — M. : Benrtana-I'pad, 2012. — 304 c.

Meroanueckoe mocobue buomorus: 5 kmacc: merommueckoe mocobume T.C. Cyxoma, B.U.
Crporanos - M.: «Benrana-I'pad, 2013 — 96 c.

Metoanueckoe nocodue: [Tonomapesa 1.H., Kyumenko B.C, Cumonosa JI.B. buonorus, 6 knacc,
Pactenus. bakrepuu. I'pu6sl. JInmaitnuku - M.: «Bentana-I"pap», 144 c.

Mertoanueckoe nmocodue: Kyumenko B.C, Cymaroxun C.B., 7 knacc, )KuBornsie, buonorus - M.:
«Benrana - I'pad», 176 c.

MeTtoanueckoe mocodue: ABtop-coctasutens O.J1. Bamenko, Uenosek, 8 kinacc, buonorus -
Bosnrorpan: Yunrens-265 c.

Metoamnueckoe mocodue: [Tonomapesa 1.H., Cumonosa JI.B., Kyaumenko B.C., OcHoBBI 0011t
o6uonorun, 9 kiacc, - M.: Bearana-I'pad, 144 c.

Lononnumenvuas numepamypa 08 Y4aujuxcsi:

AptamonoB B.1. Penxue n ncuezaronue pacrenus (I1o crpanunam Kpacuoii kauru CCCP): Kn.1. - M.:
Arponpommznat, 1989. 383C.: nn. buonorus n anaromusi: Yuusep. Dunuki. [lxk./ Cocr.
A.A. BoporHukos. - Mu.: Banes, 1995. - 528c.: un. Bep3unun H.M.

[To cnemam PoOnH30HA: KHUTA JUTS yYaAIIUXCS CPe U CT. K. Bo3pacta. - M.: [Ipocemenue, 1994. -
218c.

I'y6anoB U.A. Dunmxnonenus npupoasl Poccun. CripaBounoe nznanue. M.: 1996. - 556¢.

Ounuknonenus mis nereit. T 3. Teorpadumst. ['n. pen. M. JI. Akcenosa. - M.: ABanTa +, 2001.

Ounuknonenus st nereit. T. 4. T'eonorus. - ['n. pen. M.JI. Akcerosa. - M.: ABanta +, 2001. «4

no3Haro mup: Jlerckas sHuuknoneaus» noj penaknueit E.M. Usanosoit, 2000 ro; « OHIKUKIONEAMS

Jutst nereit. buonorus» mox penakuueit M.J1. AkcenoBoit - 2000 ron. OcnosHnas numepamypa:

T.C. CyxoBa buonorus: 5-6 xiacchl: y4eOHUK TS yHaluuXxcst 00IIe00pa3oBaTeIbHBIX YUPESKICHHH /
T.C. CyxoBa, B.1. Ctporanos. — M.: Benrana-I'pa¢, 2012.

6 KJIACC
IIpenooasanue opueHmupo8aHo Ha UCNONBLIOBAHUE YHEOHO20 U NPOCPAMMHO-MEMOOULECKO20
KOMNIeKcad, 8 KOMOPblll 6X005M.:
VYyeonuk: M.H. [Tonomapéra, O.A. Kopamiosa, B.C. Kyamenko. buonorus: 6 kiacc: yaeOHHK 15
ydanmxcsi 001eo0pa3oBaTeNbHBIX yupekaeHui - M.; «Bentana - 'pady», 2014
ABTOpckas nporpamma: buonorus: 5-9 knaccel: mporpamma: mocoOue uist yauTenei
ob1mreoOpa3oBaTeNbHBIX yupexacauii — M.: Berrana-I'pad, 2012. — 304 c.
MeToauueckue nMocoous AJas yUUTeJIs:
1. buonorus: Pacrenus. bakrepuu. I'puosl. JInmaitHuku. 6 kiacc. MeToau4eckoe mocooue I YIUTes.
/ N.H. Tlonomapesa, O.A. Kopawmiora, B.C. Kyumenko. - M.: Benrana-I"pad, 2005. - 240 c.
2. MupsoeB C.C. AxtuBu3anus no3HaBatenbHoro mHtepeca yvamuxcs / C.C. MupsoeB // buonorus B
mxoite, 2007. - Ne6. - C. 35-38.
[Tyran H.A. Texuuueckue cpenctBa oOyuenus / buonorus B mkone, 2003, Ne6-7. - C. 44-46.
4. CeneBko I''K. Copemennsie oOpazoBarenbHble TexnHonmoruu. / I'.K. CemeBko - M.: Hapognoe
obpazoBanue, 1998. - 256 c.
5. CeneBko I'.K. Durnuknoneaust oopaszoBatenbHbix TexHomoruid. / I'K. Cemusko - T.1. - M.: HUUA
LIKOJBHEIX TexHonorui, 2006. - 816 c.
6. Crambepckas JI.B. Ypok Ouonoruu maraer B KOMIObIOTepHBIN Kinacc // buonorus B mkosne, 2006. - Ne6.
- C. 31-36.
7. Tymmna W.A. Hcnonb3oBaHHE KOMIBIOTEPHBIX TeXHOJNOTHA B oOyueHuu Ouonorun // IlepBoe
ceHts0ps. buonorus, 2003, No27-28.
8. MHcnonws3oBanne KT mpu pabore ¢ METOAMYECKMMHU MaTepHajaMy B MOJATOTOBKE YPOKOB OHOJIOTHH.
[Tepmb, 2006.
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OcHoOBHast IUTEpaTypa IJisl yJaruxcs
1. YueOnuk buonorus: 6kmacc: y4eOHHMK i ydammxcs 0OIeoOpa3oBaTeNbHBIX yupexaenui / W.H.
[Tonomapéra, O.A. KopummoBa, B.C. Kyumenko. - M.: Benrtana-I'pad, 2013. - 192 c,
peKoMeH1I0BaHHOr0 MuHHCTEpCTBOM 00pa3oBanus U Hayku Poccuiickoit @enepannn.
7 KJIACC
[lpenonaBaHne OPHEHTHPOBAHO Ha WCIIOJNB30BAHUE YYEeOHOrO0 W  MPOrPaMMHO-METOANYECKOTO
KOMIUIEKCA, B KOTOPBIA BXOZST:
Yuednuk: buosnorus: 7 kinacc: yueOHUK A7 yHaIUXcsi 0011e00pa30BaTeNIbHBIX YUpEkKACHUH /
B. M. Koncrantunos, B. I'. ba6enko, B. C. Kyumenko; mox. pexn. mpod. B. M. Koncrantunosa. - 5-¢ usm.
nepepad. - M. : Benrtana-I'pad, 2016. - 288 c. : mi.
ABTopckasi mporpamma: buonorms: 5-9 xmaccel: mporpamMma: mocodue Juid  yduTesnel
obmeobpa3oBaTenbHbIX yupexaeauii — M.: Bearana-I'pad, 2012. — 304 c.
MeToanyeckue NOcoOMs AJIs1 yUHTeJIsI:
9. Mup3zoeB C.C. AktuBu3anus nozxHaBareiabHoro natepeca yuammuxcs / C.C. Mupzoes // buonorus B
mikone, 2007. - Ne6. - C. 35-38.
10. ITyram H.A. Texauueckue cpeacrBa ooyuenus // buonorus B mkomne, 2003, Ne6-7. - C. 44-46.
11. Cenesxko I'.K. CoBpemennsle oopazoBarenbHbie TexHoioruu. / I.K. Cenesko - M.: Haponnoe
obpazoBanue, 1998. - 256 c.
12. Cenesxo I'.K. Danmkmnonenus oopasoBarenpHbIx TexHoiorui. / I'.K. Cenusko - T.1. - M.: HUN
IIKOJIBHEIX TexHonorui, 2006. - 816 c.
13. Crambepckast JI.B. Ypok Ouonoruu maraer B KOMIbIOTepHbIN Kinacc // buonorus B mkone, 2006. - Ne6.
- C. 31-36.
14. Tymmna U.A. Vcnionp3oBaHne KOMIIBIOTEPHBIX TEXHOJIOTHH B 00y4ueHnu ouosnoruu // [lepBoe
ceHtsiOps. buomorus, 2003, No27-28.
15. HUcnons3oBarane UKT mpu pabote ¢ MEeTOAMUECKUMH MaTepraliaMi B IIOATOTOBKE YPOKOB OMOJIOTHH.
[Tepmsb, 2006.
OcHoBHasi IuTepaTypa AJsi 00y4aroImnxcs
buonorns: 7 xmacc: ydeOHHWK JuIa ydamuxcs o0meoOpa3oBaTenbHBIX yupexaeHmii / B. M.
Koncrantunos, B. I'. babenko, B. C. Kyumenko; nox. pen. mpod. B. M. Koncrantunosa. - 5-e¢ u3a. nepepad. -
M. : Benrana-I'pad, 2016. - 288 c. : ui.
Jlono/HuTeIbHAS TUTEPaTypa 1Jisl 00yUaroLuXxcst
1. Axwumymkun W.W. 3anumarensHas Ouomnorus. - M.: Monoxas reapaus, 1972. - 304 c.
2. Axumymkus 4. /. HeBuauMbie HUTH Tpupoasl. - M.: Meicis, 2005. - 142 c.
3. Bepsunun H.M. Ilo cnegam Pobunzona. - M., [Ipoceemenue, 1994. - 218 c.
4. 3aHuMareibHBIC MaTepHaIIbl U (DaKThI 11O 00IIIeH OMOIOTHH B BOITPOCcax M OTBeTax. 5S-11 Kiaccel / aBT.-
coct. M.M. bonnapyk, H.B. KoBbutnna. - Bonrorpan: Yuurens, 2007. - 174 c.
5. Kpuctuan ne Hios. [IyremectBue B Mup kuBoi kinetku. M.: «Mup» 1987. - 256 c.
6. Ounuxitoneaus s neteid. buonorus. M.: «ABanta+» 1996. - 704 c.

Jlono/IHUTeIbHAS JTUTEPATypa 1/l 00yYaroLUXCst

Axumymikue .U, 3annmarensHas ouonorus. - M.: Mononas reapaus, 1972.- 304 c.

Axumymikud V.M. HeBuaumsbie Huty npupoasl. - M.: Meicnb, 2005. - 142 c.

Bepzunun H.M. Ilo cnenam Pobunzona. - M., IIpocsemnienue, 1994. - 218 c.

10. 3anumMaTenbHBIC MaTepUAIbI U (PAKTHI 1O OOIIEH OMOIIOTUHU B BOIPOCAX u orBerax. 5-11
kiaccel / aBT.-cocT. M.M. bonnapyk, H.B. KoBbsuinna. - Bonrorpan: Yuurens, 2007. - 174 c.

11. Kpucruan ae dioB. [lyremectBue B mup xuBoit kiaetku. M.: «Mup» 1987. - 256 c.

12. Duauuknonenus g aereil. buomorus. M.: «Asanra+» 1996. - 704 c.
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