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MNOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJMETA

[Iporpamma pa3paboTraHa B COOTBETCTBMM C TpeOoBaHUAMH DenepaabHOTO
roCyJapCcTBEHHOr0  00pa30BaTENIbHOIO  CTaHAapTa  OCHOBHOIO  OOILEro
oOpa3oBaHus, OPUEHTUPOBAHA HA OOECIEUEHUE UHAMBUIYATbHBIX MOTPEOHOCTEHN
oOydJaromMxcs W HampaBieHa Ha JOCTH)KEHHE IUJIAHUPYEMbIX pe3yJbTaTOB
OCBOCHHUS TMPOTPaMMbl OCHOBHOIO 0OIero oOpa3oBaHUs C YYETOM BbIOOpa
y4aCTHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUNH KYpPCOB BHEYPOUHOU AESATEIbHOCTH.
DTO MO3BOJISIET 00ECNEYUTh €IUHCTBO 00s13aTenbHbIX TpeOoBanuit GI'OC Bo Bcem
IPOCTPAHCTBE LIKOJIBHOrO OOpa30BaHMs: HE TOJBKO Ha YPOKE, HO U 3a €ro
npeaeaaMu.

AKTyaJbHOCTh peaM3allui JIaHHOW MporpamMmbl OOyCJIOBJI€HA caMoOU
OCOOEHHOCTBIO MPOEKTHO-UCCIIEIOBATENBCKON JEATENBHOCTH. JTa JNEATEIbHOCTD
JISKUT B OCHOBE MO3HABATEIILHOIO MHTEpEca PeOCHKa, SIBJISETCS 3aJI0TOM YMEHUs
IUTAHUPOBATh JIIOOBIE JIEWCTBHUS M BaXKHBIM YCIIOBUEM YCIENIHOW peann3anuu
uneil. JlroOble M3MEHEHUs COBPEMEHHOTO OOIIeCTBa CBSI3aHBI C TMPOCKTAMU M

UCCIIEIOBAHUSIMU — B HayKe, TBOpYECTBE, OW3HECE, OOIIECTBEHHOW >KU3HHU.
[TopTOMYy BaXXHBIM 3JIEMEHTOM pa3BUTHUSI JIMYHOCTH OOYYaIOIIETOCs SIBJISIETCS
dbopMUpOBaHUE  OCHOBHBIX  HABBIKOB  IPOEKTHO- HCCJIeI0BATENbCKON
NEATEeIbHOCTH.

[Iporpammoii IPEAYCMOTPEHO dbopmupoBaHue COBPEMEHHOTO

TEOPETUUECKOI'0 YPOBHS 3HAHMUH, a TakkKe M IMPAKTUYECKOro OIbITa paboThl €
7a00paTopHbIM  00OpPYAOBAaHUEM, OBJAJEHUE NPUEMaMHU MCCIIEA0BATENbCKON
nesATenbHOCTH.  MeToasl  OpraHM3auuud  00pa3oBaTeIbHOM M HAy4HO-
UCCJIEIOBATENLCKOW  JIEATEIBHOCTH  MpeaycMaTpuBaloT  (OPMUPOBAHHE Y
oOydJarommxcs  HECTaHAAPTHOTO  TBOPYECKOTO MBIIILJICHUS, CBOOO/IBI
CaMOBBIPAXKEHUS U UHAUBUILYATBHOCTH CYKICHUH.

HEJIN U3YUEHUSA YYEBHOI'O ITPE/IMETA

Pa3Buts:
® - HABBIK CaMOCTOSATEIBLHOTO pPEIICHUS aKTyaJIbHBIX HCCICAOBATCIbCKUX —WIIH
NPAKTUYECKUX 3ajad, BKIIOYAIOMIET0 B ce0s yMEHUE BHUACTh U aHAIU3UPOBATh
npo0eMbl, HYXIAIOUIMECS B PEIICHUHM, YMEHHUE JETalbHO MpopadaThiBaTh M
peann30BbIBaTh CHOCOOBI pabOThl ¢ HUMHU, YMEHHE IUIAHUPOBATh COOCTBEHHYIO
paboTy M CaMOCTOSITEIHLHO KOHTPOJHMPOBATH CBOE MPOJBUIKEHUE K >KEIAEMOMY
pe3ynbTarTy;



® - HABHIK TEHEPUPOBaHUS W OQPOPMIICHHS COOCTBEHHBIX HJEH, OOJICUCHUS MX B
yA0OHYIO Ui pacpocTpaHeHus popmy;
® - HaBBIK YBAXHUTEIHLHOTO OTHOIIECHUS K YY>KUM B3TJISIAaM H HJIEsM, O)OPMIICHHBIM B

paboTax Apyrux JIOAEH, APYruX aBTOPOB — BIAJENIBLIEB HHTEIICKTYalbHOM
COOCTBEHHOCTH;
e - HaBblK NOYOJIMYHOrO  BBICTYIUIEHMS  Hepel  OOJbIION  ayJuTOpUEH,

ApryMEHTHUPOBAHUSI M OTCTaMBaHUSI CBOEW TOYKH 3PEHHUS, OTBETOB HA BOIPOCHI
CBEPCTHHKOB M B3POCIBIX, YOKIEHUs APYTUX B CBOEH MPaBOTE, MPOJBHKCHUS
CBOHX HJICH;

® HaBBIK PAOOTHI CO CIEHUATM3UPOBAHHBIMH KOMIIBIOTEPHBIMH ITPOTrpaMMaMH,
J1a00paTOpHBIM 000PYAOBAaHUEM, TEXHUUECKUMH YCTPOUCTBAMU, OMOIMOTEUHBIMU
dboHIaMU YW WUHBIMU pECypcamMu, C KOTOPBIMU MOXET OBITh CBsI3aHA MPOEKTHO-
HCCIIEA0BATEIbCKAs ACITEILHOCTD IIKOJIbHUKA

MECTO ITPEJIMETA "TITPOEKTHO-UCCJIEJJOBATEJIbCKAS
JIESATEJILHOCTbB. BUOJIOT'Us1» B OBPASOBATEJILHOM ITPOI' PAMME

JlanHass mnporpamMma Mo OHOJOTMM OCHOBHOTO 0OIIero o0Opa3oBaHUs
pazpaboTaHa B COOTBETCTBMM C TpeOoBaHUSIMU OOHOBIEHHOTO DenepaibHOTO
roCyapCTBEHHOT0 00pa30BaTEIHHOTO CTaHIapTa OCHOBHOT'O 00111er0 00pa3oBaHus
(®T'OC O0O0) u ¢ yuérom [IpumepHoil OCHOBHOW 00pa30BaTEIbHON MPOTPAMMBbI
ocHoBHOTO 061Iero obpazoanus (IIOOIT OOO0).

[Iporpamma  HampaBieHa Ha  (QOPMHUPOBAHUE  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH yYaIIUXCsl U OpraHU3alUI0 U3yYeHUsT OMOJIOTMU Ha JEATeIbHOCTHON
ocHOBe. B mporpamme ydMTHIBaIOTCS BO3MOXHOCTH TMpEIMeTa B peau3aiuu
Tpebopanuii ®I'OC OOO K mIaHUPYEMBIM, JUYHOCTHBIM M METAINPEIMETHBIM
pesyipTaTaM  OO0y4YeHHus, a TaKXkKe pealn3alus MEKIPEIMETHBIX CBS3eH
€CTECTBEHHO-HAYYHBIX Yy4YEOHBIX IMPEJAMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHu



COJAEP>XAHUE YUYEBHOI'O ITIPEJMETA
«ITPOEKTHO-UCCJIIEAOBATEJIBCKASA AEATEJIBHOCTDL. BUOJIOI' S»

7 KIIACC
1. BBeieHue B pacTeHHEBOCTBO ( 2 yaca)

UTto-Takoe pacTeHUEBOJCTBO: OCHOBHBIE ()aKTOPHI BHIPALUBAHUS PACTCHUM.
Hcropust pa3Butus arpoxumuueckux 3HaHuii (pab6oter M.B. Jlomonocosa, FO.
JIubuxa, byccenro, B.B. JlokyudaeBa, K.A. Tumupszena, I1.A. KocteiueBa, JI.H.
[IpssHumHukoBa u Ap.). [lpaktuueckas padora «bouka JInOuxay.

2.ATpOTEeXHUYECKHIA SKCTIEPUMEHT (6 4acoB)

[IpaBriia MTOCTAaHOBKM arpo’KCHEPUMEHTOB. [l0CTaHOBKA 3KCINEPUMEHTOB C
pacteHusiMu. BriOOp TeMbl, COCTaBJICHHE TUIIOTE3bI, LEIH U 3a7a4 dKCIEPUMEHTA
[0 BBIPAILMBAHUIO PACTEHHUI B KOHTPOIUPYEMOil cpeae. KoHTposn, mOBTOPHOCTH,
IIpoBeJieHHe 3KkcnepuMmenTa. [InanupoBanue skcriepumenTa. OLEHKa pe3ysibTaToB
skcnepumenTta. McciegoBatenbckass pabota  «®DakTopbl, BIAMSIONIME  HA
MpopacTaHue CeMsH (POCT IPOPOCTKOB)».

OcCBO€HHE TEXHOJIOTUH KPYIJIOTOAUYHOTO BBIPAILMBAHUS CAJaTOB U MUKPO3EIEHU
B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX ycjoBusix. COOp yCTaHOBKM s
BBIPAIIMBAHUS PACTEHUN B KOHTPOJIUPYEMBIX YCIOBHUSX.

3.PoJib XUMHUYECKHX DJIEMEHTOB B TUTaHUU pacTeHwui ( 6 4acoB)

Bopna. PactBop. BbITs’Kka. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOJHOCT, U pH
pactBopa. Posib XMMHYECKMX DJJIEMEHTOB B IHUTaHWU pacTteHui. llomyuenue
MUTATENbHBIX BellecTB pacTeHusaMHU. [IpakTrueckas padorta «CxemMbl MUTATENbHBIX
pacTBOpoOB. PacyeT 103 yA00peHHit 17151 MUTATENbHBIX PACTBOPOBY.

YnoOpeHusi: opraHuyeckue, MUHEpaJbHbIe, MHUKpOOHOJIOTHYECKUEe. THIIbI
MUTaHUs pacTeHuil. Bo3ayniHoe U MUHEpalbHOE (KOPHEBOE) MUTAHUE PACTEHUHU.
TpaHCHOPT NMUTATENBHBIX BELIECTB PACTEHUN: BOCXOISAIINN M HHUCXOISIIUU TOK.
Baxueiimue xamuiiaeie, (ochopHbIe W a30THBIE YJIOOpEHWs, WX CBOWCTBA.
[Tpocteie u cnoxubie yaoopenus. [Ipaktuueckas paborta «IIpaBuna cmemmBanus
yaoopenuit»  Ilpaktuueckas pabora «Ilutanme pacTeHU: TEXHOJIOTHUSA
MIPUTOTOBJICHUS TUTATEIbHBIX PACTBOPOB I PA3HBIX KYJIBTYP).

Poct u pa3BuTHe pacTeHHWii: dTarbl OHTOT€HE3a, (PAKTOPHI, BIUSIOIIME Ha
pPOCT pacTeHMid: CBET, IycTOTa MOCaJOK, NuTaHue, cyOctpar. IlpakTuueckas
paboTta «MOHUTOPUHT MUHEPATTLHOTO MMUTAHUS PACTCHUN.

OcoOeHHOCTH MUTaHUS PACcTeHUN a30TOM. A30T M €ro 3Ha4yeHHE B KU3HU
pactennii. DOpMBI a30Ta U X IPEBPALICHHE B TIOYBE.

Hcrounuku ¢dochopa s pacteHus. 3HaueHue (ocdopconepxrammx
COCIMHEHUN B KieTke. Poib Makposprudeckux coeauHeHuit ¢ocdopa B
HYHEPreTUYECKOM OOMEHE.



Brnusitnue kanus Ha (Qu3MUecKHMe CBOMCTBAa MPOTOIUIa3Mbl, Ha (PEPMEHTHI
YIJIEBOJIOPOAHOTO OOMEHa, CMHTe3 OeNkoB W Jp. Poyib Kamus B MOMAJIEpKAHUU
MOHHOTO 0ajaHca B TKaHAX, B MPOIECCAX CAMOPETYJISIINY.

PerynaropHas u cTpykTypooOpa3oBaTeibHasi pojib KalbIUs. YyacTue B
o0pa30BaHWU KJIETOYHOM CTEHKH, TOMJEPKAHUM CTPYKTYpbl MeMOpaH U
PEryJILus X IPOHULIAEMOCTH.

3HaueHWe MarHus B MeTa0oiuM3Me pacTeHuid. MarHmii B cocTaBe
xyopoduia, CXOACTBO XJI0pohUiUIa ¥ TeMOTIIOONHA KaK CBUACTEIIHCTBO €TUHCTBA
OpraHUYeCcKOro MHUpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOW OPTraHHU3alNU
KJIETKH, YYaCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Muxkpoanementsl. [Ipencranenus o poiau MUKPOIJIEMEHTOB B METa00JIU3Me
pacteHuii. OCOOEHHOCTH MOCTYIUICHUSI MUKPOAJIEMEHTOB B pacTeHusi. CUHEpru3M
Y aHTaroOHU3M 3JIEMEHTOB MMUTAHUS PACTECHUMN.

PactuTenpHas TMarHOCTHKA W METObI UACHTH(DUKAIIMN HeI0CTaTKa/N30bITKa
aneMmeHToB nutanus. [Ipaktuueckas padota «PacturenbHas TuarHoCTUKAY.

UccnenoBarenbckas padota «OliEHKAa COCTOSHUS KOMHATHBIX PACTEHUI,
pacTeHHUl Ha WIKOJIBHOM TEPPUTOPUU, YCTAHOBKA MPUYMH MATOJIOTUYECKHUX
COCTOSIHUM (TpY HAJTUYHH )»

UccnenoBarenbckas pabota «OlieHKa BIUSHUS PA3TMYHBIX JJIEMEHTOB Ha
COCTOSIHUE PAaCTEHUN (COCTABICHUE PA3TUYHBIX MTOJKOPMOK )».

4. Perynsaropsl pocTa pacTeHHid. 3amura pactenuii (6 4acos)

[lonatTne o peryasaTopax pocra pacreHu. CTumMynsaTopel pocta —
buToropMoHsl (ayKCHHBI, THOOEPEIUIMHBI, IUTOKUHUHBI). HMHrubutopsl pocra
pactenuit: 1. mpupomnbie (aOcuu3oBasi KHCIOTa W HEKOTOpbIE (DEHOIbHBIE
BelllecTBa (MKymMapoBasi, KOpHWYHAs, CaJUUUIIOBas K-Tbl), 2. CHHTETHYECKHUE
(MopdakTuHBI,  peTapaaHThl,  AehOJMAHTHI,  JECUKAHTHI,  TEPOUIIUIBI).
OUTOMOHUTOPUHT U OIICHKa COCTOSIHUS pacTeHui. CoBpeMEHHBIE CIOCOObBI
MoHutopuHra. Ilpaktudeckas padora «OUTOMOHUTOPUHT U OIEHKA COCTOSHUS
pacteHuii. CoBpeMeHHbIE CIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbckas pabora «BinusHMEe TreTepoaykcMHa Ha MpopacTaHue
(pocT Ha pa3HbIX CTAUAX, B PA3HBIX YCIOBUSX) PA3IMYHBIX PACTEHUN».
3ammura pacTeHUN OT BpemuTeseii: ocHOBBI Omometona. IlpakTtuyeckas pabora

«MHCceKkTapuu: nmpaBuia U yCIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIX).
5.Boanasi, necuaHasi ¥ MOYBEHHAs! KYJIbTYPbl, UX IPUMEHEHUE B BhIpAlllMBAaHUU
pactenuil. uznonorus pactenuii (6 yacos)

BonHasi, mecuanasi ¥ moYBEHHAs KyJIbTYPbl, UX TPUMEHEHHUE B BhIpAIlIUBAHUU
pactenuii. [IpoBenaeHnue Bojbl B KOpHE M cTebiie pactenuil. [lpaktuueckas
pabota «KopHeBoe 1aBieHue».

BoaHblil pexxuM pacTeHHil: CTpOCHHE YCTHHIL: (PAKTOPHI, BIMSIOINIMNE HA UX
pPacKpbITUE M 3aKpbITHE. 3HAUYCHHE MEXaHU3Ma PEryJislud HCHapeHus Biaru



pactenueM. IIpaktuueckas pabora «IlpuroroBieHue npenapara yCcTbULl METOAOM
CIIETIKAY.

UccnenoBarenbckue padoThl: «BiusHue ycnoBuil copepxaHusi pacTeHUN Ha
KOJIMYECTBO YCTHUID.

®doToCcuHTE3 — YHUKAJIBHBIN mpolecc pacteHnid. TemHoBast u cBeToBast (pa3bl
¢dorocunTe3a. 3HaueHue (HOTOCHMHTE3a Ui KUBBIX OpraHu3MoB. lIpakTuueckas
pabota « OyHKIMOHAIbHAS TUArHOCTHKA PACTEHUH MO AKTUBHOCTHU XJIOPOILIACTOBY
HccnenoBarensckas pabota «Ompenenenne xmnopopumuia A u b, ouenka
(OTOCUHTETUYECKON aKTUBHOCTHU PACTEHUM U (PaKTOPOB, BIUSIONINX HA HEEY.

@akTOppl pocTa pacTeHUiW: BO3AyX U adpauus. [logzemMHOe AbIXaHHE
pacTeHuM: CcoCTaB TMOYBEHHOTO BO3lyXa, Tra3oo0MeH. [‘azoo0MeH mpu
O0ecriouBeHHOM BbIpamuBanuu. [Ipaktuueckas paborta «Anspamus, CO2 u O2.
Hpixanue pactenmit». IlpakTudeckas pabora «JlpIxaHue pacTeHuii: OIleHKa
WHTEHCUBHOCTH JbIXaHUS PACTEHUI U IIII0JI0BY.

HccnenoBarensckue paboTel: «BiusHue crnocoba BbIpamuBaHus (cocTaBa
MUTATEIbHOW CMECH, CXEMbl BHECEHMs]) Ha PpOCT W Ppa3BUTUS Pa3IMYHBIX
pacTEeHU.

6. KynbrypHbie pactenus. COBpeMEHHBIC aCTIeKThI ceyieKiun (4 yaca)

Kak yenoBek crtayn ucnosib3oBaTh pacTeHus? CBsA3b pa3BUTHUS LMBWIM3ALUN
YyeloBeKa WM oJloMalmHWBaHuUs — pacteHuil.  Jlomectukamus.  Jluckyccus
«/lomecTukanus, Bce JM pPACTEHUS M JKUBOTHBIE, KOTOPBIE >KHBYT PSIAOM C
YeJIOBEKOM UM OJOMAILIHUBAOTCS?

MO’KHO 1M CUUTaTh TapakaHa 0JI0MAlTHEHHBIM KMBOTHBIM 7

HacnencTBeHHOCT W M3MEHYMBOCTH — OCHOBHBIE CBOMCTBA  KUBBIX
opranu3mMoB. M3meHuunBocTh. Buasl wu3meHunBocth. [IpakThuueckass pabora
«MonaudukamoHHas U3MEHYUBOCTb (JIMCThS, UTOJIKU C OJHOTO JAEPEBa).

['en — MarepuanbHbBIi HOCHTENb HACIEACTBEHHOCTH M W3MEHYHUBOCTH.
HyxnenHoBele kuciotTel. JIoKanu3amuss TE€HETHYECKOTO MAaTepualla B KIIETKE.
Henenne knetok. Permmmkanus JJHK. OcHoBHas morma MoJIeKyJIIpHOM OHOJIOrUU.
Tpanckpunuusi. Tpancnmsauua. Mytanuu. Ilpaktuyeckas pabora «l'en —
MHCTPYKLUS 1O cOOpKe KJIETKH (Ha Oucepe WM KOHCTpykTope)». IIpakTuueckas
pabora «MyTarmus Ha OytepOpone (J1t000i 00BbEKT M3 MpenbIAyliel padoThl, T1Ie
U3MEHEHUE MHCTPYKIIUHU MPUBEIET K U3MEHEHHUIO BHEIIHETO BUJIa OOBEKTA)).

Dddext OyTHUTOUHOTO TOPIIBIIIKA B TEHETHYECKOe pazHooOpasue. Uto Takoe
reH0aHk? 3adeM COXpaHATb TE€HETHYECKHE pecypcbl pacTeHui? (OCHOBHbIE
CIIOCOOBI COXPAaHEHHS TCHETUIECKUX PECYPCOB pacTeHui (eX Situ u in situ).

3nauenne pabor H.M. BaBwioBa. 3akoH TOMOJIOTHYECKUX  PSJIOB.
I{eHTppl MPOUCXOXKAECHUSA KynbTypHbIX pacrenud H.M. Basumosa u ILM.
XKyxosckoro. Ilpaktuueckass pabora mo rpymmnam «OTKyna Ha HallMX CTOJaX
bpykrbl/oBouu/31aKkuy. OCcHOBHBIE MeToabl cenekuuu. [ubpumuzanus. Oopmbl
orOopa. OCHOBHBIE HANpAaBIEHUA CEJNEKIMH: YJIy4dlIEHUE YpOXKailHOCTH,



YCTOMYMBOCTH K OHOTHYECKUM U abuotuueckuM (akrtopam. I[lpakTudeckas
pabota «BpIpamiuBaem ropox. Kak npoBecTu CKpeluBaHue y ropoxa.

Ecte nu xu3Hb B mpoOupke? BHOTEXHOJIOTHS KyJIbTYpPHBIX PaCTCHHI.
Uccnenoparensckas pabora «BwipammBanue pacteHuid B mpoOuUpke» (MOXKHO
BOCIIOJI30BAaThCSA PE3yJIbTaTaMU MHPEABIAYIINX 3KCIEPUMEHTOB IO COCTaBIICHUIO
MUATATEJbHBIX PACTBOPOB JJI1 PACTECHHI).

Kak uyemoBek MoxeT MoaubunupoBaTh pacteHus? [ 'eHeTnueckoe
penaktupoBanue. CoOBpEeMEHHBbIE TMOJAXOAbl U JOCTHXKEHHUSI TE€HETUYECKOIO
penaktupoBanusi pacteHuil. Ilpaktudeckas padora «I'€HOMHBIE HOKHHUIIBI
(MmoaenupoBanue padoTel cucremMbl CRISP-Cas).

7. PactutenpHas npoaykius.(4 yaca)

Hamzemubie W mojszemHbie opranbl pacteHuid. [loGer m BHIOU3MEHEHHBIH
nober pactenuit. CriocoObl pa3MHOKEHHS PaCTEHUM.

[lonsiTve o0 KayecTBe MPOAYKTOB muTaHus. [Ipobrembl KOHKYypeHIIUU
OTEUECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMHU. JIOTMCTHMKAa JIOCTaBKU U
CpEICTBa COXpAaHEHHs MPOAYKTOB mnuTaHusa. [Ipaktuyeckas pabdorta «IlpenenbHo
nomyctumble koHneHTpauuu (IIJK) w wmetomel KoHTpons OGe3omacHOCTH
PACTUTENbHBIX IPOIYKTOB TUTAHUS.

Mukpo3eneHsb: TMONE3HOCTh M TexHojorus. MccnemoBarenbckas pabota
«O11eHKa KauecTBa BHIPAIICHHOW MUKPO3EJICHW» (JIN0O0 CBOSI, THOO U3 Mara3smHa).

Xumuuecknii  aHanu3  npoxykmud.  OCHOBBI  CIIEKTPOGOTOMETPHHU.
[Torenmmmomerpus. Xpomartorpadus. [Ipaktudeckas padota «MeTOIbl OICHKU
KauecTBa PACTUTEIIbHOW MPOAYKIMU: XPAHEHHE W COXPAHHOCTh MHUTATEIbHBIX
BEIECTBY (110 JOCTYITHOMY 00OpYI0BAaHHUIO).

UccnenoBarenbckasi pabora «Ompenenenne ButamuHa C  MeTOAOM
0o0paTHOTO TUTPOBAHUSA B IJI0JIaX HA Pa3HOM CpPOKe (Crioco0e) XpaHEHUs».

8 KJIACC
1. buorexunomorus (10 gacos)

[TonsTne OMOTEXHOJOTHH. 3a4eM YEJIOBEKY OMOTEXHOJIOTHH, B YeM HX
MPEUMYIIECTBO TEpel XHUMHYECKUM CHHTE30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: TIPOMBIIINICHHBIE MUKPOOPTaHU3MBI, KIIETKH U TKAaHU PACTCHUI,
KUBOTHBIX M 4YeJIOBEKa, OmokaTtaim3aTtophl. [Ipaktuueckas pabdorta «[Ipumeps
MPUMEHEHUST OMOJIOTHUECKUX 0OBEKTOB B TBOCH JKU3HW.

Ceippe ays OMOCHMHTE3a W OIICHKAa €ro OWOJOTHYECKON IIEHHOCTH.
OcHOBHBIE WCTOYHUKH yrieponaa, aszora, (ochopa, MHKPOIIEMEHTOB.
HccnemoBanre  HOBBIX ~ HWCTOYHUKOB  CHIpbS  (BKJIFOYas  BOMPOCHI €TI0
MpeaBapUTENILHON 00paboTKM), pa3paboTKa HOBBIX MUTATEIBHBIX CpPEJl, B TOM
YHUCJIC BKJIIOYAIONMIUX OMOCTUMYJISTOPHI M JAPYTHE DJIEMEHTHI YNPABICHUS H
ONITHUMU3AIAN TIPOIIECCOB OMOCHHTE3a. METOMbl ONTHMH3AIMN TMUTATEIHHBIX
cpen.



2. Mukpo6uosorus (10 yacos)

[TonmoskeHne MPOKApUOTOB B CHUCTEME OpraHudeckoro mupa. CtpoeHme
OakTepuanbHoM kieTku. Kiaccudukanus Oaxtepuit. Mopdororus Oakrtepuid.
[IpocThie U COKHBIE METOJIbI OKpaluBaHus Oaktepuil. du3nonorus OakTepuii:
NUTaHUE, JbIXaHHE, POCT M Pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM Apxeu
(9KCTpeMOPHIBHOCTh, OCOOEHHOCTH CTpoeHUs KieTku). JlabopaTopHas pabora
«PukcupoBaHHbIe Mpenaparsl Oakrepuil. OnpeneneHue GopmMbl TPEITOKEHHBIX
KyJIbTYp  MHKPOOPTaHM3MOB,  HCHOJB3YS  IPOCTOM  METOA  OKPacKu»
JlabopatopHass pabora «OmpeneneHne THUMA KICTOYHOM CTEHKH METOIOM
okpatmuBaHus 1o ['pamy» (pu HaTUYUKU PEAKTUBOB).

MomnovHoKHCIOE W cnHpTOBOE OpokeHne. DotoTpodHBIE W XEeMOTpO(DHBIE
Oaktepun. KuHeTHueckoe omucaHue IMpolecca pocTa MHUKPOOPTaHHU3MOB.
OKCHOHEHIMANIbHAasE Mojenb pocTta. KuHernka rHOETM MHUKPOOPTaHU3MOB.
JlaGoparopnass  pabora  «lIpuroroBieHne  OPWKU3HEHHBIX  MPENapaToB
MOJIOYHOKHUCHBIX Oaktepu IlaTorennbie Oaktepuu. UyMmHas mamodka ¥ uyepHas
CMEepTh, OOTYJIU3M, CTOJOHSK, TyOepkyie3. ctopust 60ps0bI ¢ OakTepHaIbHBIMU
uHpexuusamu. JlabopaTopHas pabota

«IToceB cmpbiBa ¢ pyk Ha ydamku [lerpu». JlabopaTopHas pabora «Brienenue
YUCTOM KyJNbTypbl OakTepuil. Meton pa3BeaeHuil. MeToa HCTOLIAIONIETO
mrpuxa». JlabopatopHas pabora «Mopdomorudeckas —XapaKTepHUCTHKA
BBIZICJICHHOM YHCTOM KYJBTYpbl: XapaKTEpUCTUKA KOJIOHHH, opMa OakTepuii,
THUI KJIETOYHOU CTEHKN.

Boiina 0ecKOHEYHOCTH: aHTUOMOTHKM MPOTHB OakTepuil. MexaHU3MbI
JNEHCTBUI aHTHOMOTHKOB. MEXKJIeTOYHAsT KOMMYHHUKaIUS Oaktepuil. UyBCTBO
kBopymMma. JlaGoparopnas pabora «CpaBHEHHE pPOCTa MHUKPOOPTaHHW3MOB Ha
yaike 0e3 u ¢ qo0aBieHust aHTuOnoTukoB» MccnenoBatensckas padora «llouck
MUKpPOOPTaHU3MOB o0naaroumx AHTarOHUCTUYECKOMN
akTuBHOCThIOY.II[puMeHenne Oaktepuii uyenoBekoM. KuHeTHuUecKoe OIucaHue
OWocHHTE3a TPOAYKTOB MHKPOOpraHu3Mamu. bakrtepuu, KOTOpbIE MOTYT
pasnararh miuactuk. McciemnoBarenbckas pabora «BreigeneHne MOIOYHOKUCITBIX
OakTepwii,  WCCIEIOBaHME WX  AaKTHBHOCTW».  MUKpOOpPraHU3MBI B
arpoOMOTEXHOJIOTHH.



HckyccTBEeHHBIE accollMalMu pacTeHUW ¢ MUKpoopranusmamu. MccnenoBarenbckast
pabota «Briienenue 0akTepuil MOJIe3HBIX JJI PACTCHUI.

3. DyKapHUOTHYECKHE OPraHU3Mbl B OMOTEXHOJIOTUU (IJIECHEBBIE TPUOBI, APOKKHU,
BojI0pociu) (14 yacon)

[1necHeBbIe rprObI MPOAYLIEHTHI OMOJIOTHYECKH AKTUBHBIX BEIIIECTB.

OO6mrast xapaKTepUCTUKA TPOXKKEN caxapoMUIIETOB. MICTOpus UCIOIb30BaHUS
TIPOAOKEH B TPATUITMOHHOW OMOTEXHOIOTHHU. TEXHOIOTUN BUHOACTUS U XJICOOTICUCHHSI,
CIEUAIU3UPOBAHHBIE PAaChl Ipoxokeil. MeTabonu3m aposxkeid. Peakiyst cnupToBOro
opoxenus. JlabopatopHas padota «lloacuer kineTok Apoxxken B kamepe ['opsieBay.
JlaGoparopnas pabota «OOHapyKeHHE NPOYKTOB CIUPTOBOTO OPOKEHUS: ITUIOBOTO
CIIUPTA U YTIICKUCIIOTO Ta3ay. [loaydeHrne BTOPUYHBIX METaOOIUTOB B IPOKIKAX.
JpoxoKH Kak MpoayIeHThl OnoToruivB. [TomydeHune 1eneBbIX OCIKOB B IPOXIKAX.

OC00EHHOCTH BEreTaTUBHOTO U TIOJIOBOTO Pa3MHOXKCHHS Y IPOXKIKEH, 3HAUCHHEC
M3YUYEHUSI MUTO3a U IUTOKWHE3A VISl ONITUMH3AIIN TTPOIIECCOB KYJIbTUBUPOBAHUS
TPOAOKEBBIX IIITAMMOB, TIOHUMAHUS TIPUYHH TATOTEHHOCTH JAPOXOKEH U TpUOOB, TIOMCKA
MUIIeHEH QYHTHIMIOB U Pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX MPEIIapaTOB.
JlaGoparopnas pabota «HabmroaeHne pa3MHOKEHUS JPOKIKEBBIX KIETOKY.
[IpakTuueckas padora «llomyueHue TBopora u keupa Ha OCHOBE MOJIOUYHOKHCIIBIX
Oakrtepuit». IIpakTuueckass pabota «OCHOBHBIE BHIBI KBaca M HUX XapaKTEPUCTUKA»

«IpoxoKy M MOJIOYHOKUCIIBIE OaKTepUH, IPUMEHSIEMbIE JJIs1 IPOU3BOCTBA KBACa.
[TpakTrdeckast pabota «CpaBHUTENBHBIN aHAIN3 Pa3BUTHS APOXOIKEH B a3pOOHBIX U
aHad’pOOHBIX  YCIIOBHUAX XJIEOOTIEKApPHBIX Ipoxokeid. OCOOEHHOCTH TPUMEHEHUS
MIPECCOBAHHBIX, CYIIICHBIX U MHCTAHTHBIX Apoxokei». McciaenoBaTenbekas pabora
«Bnusinue Gu3NKO-XUMHUUYECKHX (DAKTOPOB HA KAYECTBO OMOTEXHOJIOTUUECKOU
npoaykiuu (KBac, kedup, cbip, Xjaed u ap.)».

Bogopocan — nepcrnekTuBHBIN 00BEKT ISl MPOU3BOACTBA O€NKa U YTIIEBOIOB.
bruoTtexHomoOTrHYECKNE METOIBI OUNCTKH TBEP/BIX, )KUIKHX OTXOJIOB M Ta3000pa3HBIX
0TX0J10B Mpou3BOACTB. CTouHbIE BOABL. CxeMbl 0UUCTKH. bBoQUIbTPHI, a3poTEeHKH,
METaHTEHKH, OKCUTEHKU. AKTUBHBIN UJI M BXOJASIIUE B HETO MUKPOOPTaHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OYMCTKE CTOYHBIX BOJ. MccnemoBarenbekas paboTa

«Bnusaue Gpusnko-xuMuueckux hakTopos Ha poct Bogopociu (Chlorella vulgaris)y.
[IpakTuueckass pabora «MeToabl OIEHKH CBOMCTBY



IHJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

3aHsATUS B paMKax IporpaMMbl HampaBjeHbl Ha 0OECIEYEHUE JTOCTUKEHUS
IIKOJIbHUKAMU  CJICAYIOIIUX JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIAMETHBIX
o0pa30BaTeIbHBIX PE3YJIHTATOB.

JInyHOCTHBIE pe3yJIbTATHI:

B cgepe epadicoanckoeo eocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOW JEATEIIbHOCTA TIPU BBIIIOJHEHUU WCCIEJOBAHUNA UM MPOEKTOB,
CTPEMJICHUE K B3AUMOIIOHUMAHUIO Y B3aUMOTIOMOIIIH.

B cgpepe nampuomuueckoco 6ocnumanus: OTHOLIEHHE K OUOJIOTHMM Kak K
BAKHOW COCTaBJISIONIIEH KYJIBTYPhI, TOPAOCTh 3a BKJIaJ POCCUUCKUX U COBETCKHUX
Y4EHBIX B pa3BUTHE MUPOBOM OMOJIOTHUECKON HAYKH.

B cgepe 0yxosno-upascmeennoco 6ocnumanus. TOTOBHOCTH OIICHUBATH
MOBEJCHUE U MOCTYNKHU C MO3UIMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOU
KYJIbTYpbl, MOHUMAHUE 3HAYMMOCTH HPABCTBEHHOI'O AaCIHEKTa JEATEIbHOCTH
YeJIOBEKa B MEUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHHUMAaHHE pOJM OHUOJIOTHUU B
(bOpMHUPOBAHUU ICTETUUECKON KYJIBTYPbl TUYHOCTH.

B cghepe gusuueckoeo socnumanus, opmuposanus Kyivmypvl 300p08bs U
IMOYUOHANBbHO2O O1A20N0NYYUs: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO
W YCTAaHOBKA Ha 3JIOPOBBI 00pa3 >KU3HU (30pOBOEC MHUTAaHHUE, COOIIOJICHUE
TUTUEHUYECKUX TMPABUJI U HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHATUM U OTJbIXA,
peryisipHas ¢u3nyeckass aKTHUBHOCTB); OCO3HAHUE IOCIEACTBUM W HENPHUATHE
BpPEAHBIX MPUBBIYEK (YMOTpeOIeHUE alKOToJisl, HAPKOTUKOB, KypeHHE) M WHBIX
dbopm Bpena st GU3HUECKOTO0 U MICUXMYECKOTO 370POBBS; COOJIOJIEHUE TTPaBUII
0€30MacHOCTH, B TOM YHKCJI€ HABBIKKA 0€30IMaCHOTO MOBEJCHUS B IPUPOJIHON CPEJIC;
chOpMHPOBAHHOCTh,  HaBbIKa  pedIieKCuu,  yIpaBJICHHUE COOCTBEHHBIM
SMOLMOHAIBHBIM COCTOSIHUEM.

B cgepe mpyoosoco eocnumanus: aKTUBHOE yYacTHE€ B pEIICHUU
MPAKTUYECKUX 3a/1ay (B paMKaX CEeMbH, IIKOJbI, TOpoja, Kpasi) OMOJOTHYECKON U
DKOJIOTMYECKON  HANpaBI€HHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YyUYECHUIO
npodeccuii, CBI3aHHBIX ¢ OMOJIOTHEH.

B cghepe sxonocuueckoco 6ocnumanus: OpUCHTAlUS HAa TMPUMEHEHUE
OMOJIOTUYECKUX 3HAHWM TPU PEIICHUU 3a/lad B OOJACTH OKPYIKAIOIIEH CPEJbl;
OCO3HAHHUE IKOJIOTUUYECKUX MPOOJIEM U MyTEH UX PEIICHUS; TOTOBHOCTh K y4aCTHUIO
B MIPAKTUYECKOU JIEITEIbHOCTH IKOJOTMYECKON HAIPABICHHOCTH.

B cgepe nonumanus yewHocmu HayuHO20 NO3HAHUA! OPUEHTALUMSA Ha
COBPEMEHHYIO CHUCTEMY HAay4YHBIX MPEICTaBICHUN 00 OCHOBHBIX OHMOJOTHYECKUX



3aKOHOMEPHOCTSX, B3aUMOCBA35X YEJIOBEKa C NPUPOAHOM M COLHUAIBHOU
Cpenou;
NOHUMAaHUE pOJIM OHOJOTMYECKOM HAayKu B (OPMHPOBAHUHU HAYYHOI'O
MUPOBO33pPEHHUS; pa3BUTHE HAy4yHOM  JIOO03HATEIBHOCTH, HMHTEpeca K
OMOJIOrMYECKOl HayKe, HAaBBIKOB MCCIIE0BATENbCKON JEATENBHOCTH.
B cghepe aoanmayuu x uzsmMeHAOWUMCA YCLOBUAM COYUATLHOU U NPUPOOHOL
cpedbl: aJleKBaTHas OLIEHKA M3MEHSIOUXCS YCIOBMM; NPUHATHE pPEIICHUs
(MHAMBUAYAJIBHOE, B TPYNIIE) B U3MEHSIIOIIMXCS YCIOBUAX HA OCHOBAaHWH aHAIN3a
Oounonornyeckoi MHGOpMAaIMK; TUIAHUPOBAHUE JEHCTBUA B HOBOW CHUTyallUd Ha
OCHOBAHMH 3HAHUH OMOJOTMYECKUX 3aKOHOMEPHOCTEM.
MeranpenMeTHbIE€ PE3YNbTATHIL:
B cpepe o6nadenus ynusepcanbHvlmu yueOHbIMU NOZHABAMENbHBIMU 0CUCMBUAMU.
ba3oBble JIOrHYECKUe NEUCTBUS:

BBISIBJISITh U XapaKTepU30BaTh CYIECTBEHHbIE TPU3HAKN OMOJIOTHYECKMX 0OBEKTOB

(sIBNIEHUI);

yCTaHABJIMBATh CYIICCTBEHHBIM TpH3HAK KJIaCCU(PUKAIMK  OMOJOTHUYECKHUX
00BEKTOB (SIBIICHUH, MPOLIECCOB), OCHOBAaHMS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH MPOBOJAUMOTO aHAJIN3A;

C y4€TOM MPEIJIOKEHHOW OMOJIOTMYECKOW 3a7aud BBISIBISITH 3aKOHOMEPHOCTH U
IPOTUBOpPEUMsI B paccMaTpuBaeMbIX (akTax W HAONIOACHMIX; MpeJaratb
KPUTEPHUH JIJIsl BBISIBIICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

BBISIBIISATh  ACPUIIUTHI WH(OpMAIUK, JaHHBIX, HEOOXOJUMBIX [UJISl peIIeHUs
IMOCTABJICHHOM 3aJ1a4H;

BBISIBIIATE  NIPUYMHHO-CJICACTBEHHBIC CBSI3M TPU  H3YYEHUHW OHMOJOTHYECKHX
SABJICHMM W MPOLECCOB; JeNaTh BBIBOJAbI C HCIOJIB30BAHUEM JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH 10 aHAJIOTUHU, (POPMYITHPOBATH
TUTIOTE3BI O B3AMMOCBSI3SIX;

CaMOCTOATEILHO BBIOMPATh CIOCO0 pelieHus y4eOHOW OMOJIOTHYECKON 3aadu
(cpaBHHBaTh HECKOJIPKO BApUAHTOB PEIICHUS, BEIOMPATH HAn0oJIee TIOIXOIAIINN
C Y4€TOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHECR).
basoBbie uccie1oBaTeabCKHUE ACUCTBHUS:

HCIOJIb30BATh BOMPOCHI KaK UCCIE0BATEIIbCKUN HHCTPYMEHT TIO3HAHMS,

e (opMyIHpOBaTh BOIPOCH], (PUKCUPYIOIMIKE pa3pblB MEXJYy pPEaTbHBIM U
JKeJaTeIbHBIM  COCTOSIHUEM  CHUTyallud, OOBEKTa, M  CaMOCTOSTCIHHO
yCTaHABJIMBATh HCKOMOE U JaHHOE;

e (QopmupoBaTh rHUNOTE3y 00 HWCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTUPOBATH CBOO TIO3UINIO, MHCHHUE;



NPOBOJUTH MO CaMOCTOATENBHO COCTaBJIEHHOMY IUIaHy HaOJIOACHHE,
HECJIO)KHBIM OMOJIOTUYECKUI SKCIEPUMEHT, HEOOJIBIIOE UCCIEAOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEM OMOIOTHUECKOT0 00bEeKTa (IIpollecca) u3yueHus,
MPUYUHHO-CJICICTBEHHBIX CBSI3€H M 3aBHCHMOCTCH OHMOJIOTHYECKHUX OOBEKTOB
MEXy coO0M;

OILICHMBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(GOPMAIIHIO, MOJYUYEHHYIO B
X0/ HAOJIIOICHUS U KCIIEPUMEHTA;

caMoCTOATENHHO (hopMynHUpoBaTh OOOOIIEHUS W BBIBOABI MO pe3yJibTaTaM
MIPOBEIEHHOTO HAOIOEHNUS, DKCIICPUMEHTA, BIAJeTh HHCTPYMEHTAMH OIEHKH
JIOCTOBEPHOCTH TTOJTYUYE€HHBIX BBIBOJIOB U 0000IIEHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE TalIbHEHIIIEe pa3BUTHE OMOJIOTHIECKUX MTPOIICCCOB
U UX TOCIEJACTBUSA B AaHAJIOTHMYHBIX WJIM CXOAHBIX CHUTYyalMsX, a TaKxKe
BBIJIBUTATh MPEIOJIONKEHUSI 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabota ¢ undopmarueii:

MPUMEHSThH PA3IMYHBIC METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI MPU MTOUCKE U 0TOOpE
Ononornyecko WHGPOPMAIMK WM JAaHHBIX M3 MCTOYHHUKOB C Y4YETOM
MPEUI0KEHHON y4eOHOM OMOIOTUYECKON 3a/1auu;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATH UM  MHTEPIPETUPOBATH
OMOJOTMYECKYI0 HHPOPMALIUIO PA3IMYHBIX BUJIOB U ()OPM MpECTaBICHUS;
HAXOJIUTh CXOJHBIE APTYMEHTHI (TIOJTBEPKAAIOIINE UM OMPOBEPTAIOIINE OHY
U Ty K€ UJCI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;
CaMOCTOATEIFHO BBHIOMPATh ONTUMAIBHYIO (pOopMy TIpesicTaBieHrss HHPOPMAITHH
U WUTIOCTPUPOBATH pellacMble 3a/la4l HECJIOKHBIMU CXEMaMHM, JTUarpaMMaMu,
WHOM TpaduKOM U MX KOMOUHALIUSIMU;

OLICHMBATh HAJEKHOCTh OHOJOTUYECKOM MHPOpMalUM TIO  KPUTEPUSIM,
NPEIJIOKEHHBIM YUUTETIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOATENBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(OpMaIIHIO.

B cgpepe oenadenus ynugepcanomviMu - yueOHbIMU  KOMMYHUKAMUBHBIMU
oeticmeusmu

OOwenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKICHUS, BBIPAXKAaTh 3MOLIMHU B IpoIiecce
BBITIOJIHEHUS PAKTUYECKUX U 1a00paTOpPHBIX paboT;

BBIPAXKATh ce0s1 (CBOIO TOUKY 3PEHHSI) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
pacno3HaBaTh HeBepOaldbHBIE CpEACTBAa OOIICHUS, TOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, 3HAaTh W PACMO3HABATh MPEINOCHUIKH KOHQMIMKTHBIX
CUTYaIMi ¥ CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPEHHS JIPYyTUX, TMPOSBIATh YBAKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU PopMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;



B XOJle Juaiora W/WiIM JUCKYCCHHM 3aJaBaTh BOIPOCHl IO CYIIECTBY
00CcykJ1aeMoil OMOJIOTUYECKOM TEMbl U BBICKA3bIBATh WJICU, HAllCJICHHBIE Ha
pelieHre OMOJIOTMYECKOM 3ajjauyu U TOJAJIEp)KaHHE OJaroxeaaTeIbHOCTH
OOIIIEHNS,;

COMOCTAaBIIATh CBOU CYXACHHS C CYXKIEHUSMU JIPYTUX YYAaCTHUKOB JMajora,
0OHapy>XKMBaTh PA3IMUUA U CXOJICTBO MO3UIINK;

nyOJMYHO MPECTaBISATh PE3YIbTaThl BHIMOIHEHHOTO OMOJOTUYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, TPOEKTA);

e CaMOCTOSITEILHO BBIOMpaTh (PopMaT BBICTYIUICHUS C YYETOM 3ajad
MIPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPUU U B COOTBETCTBUU C HUM COCTABJISATh
YCTHBIE M THCHbMEHHBICE TEKCThl C MCIOJIb30BAHUEM WIUTFOCTPATUBHBIX
MaTepHaJioB.

CoBMecTHas JesTeAbHOCTD (COTPYIHUYECTBO):

e TOHMMATh M  UCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW H

WHIUBUyaIbHOW pabOThl TMPU pEHICHUH KOHKPETHOW OHMOJIOTHYECKOM
npoOJieMbl, 0OOOCHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHUSI TPYNMOBBIX (HOpM
B3aUMOJICHCTBUS TIPU PEIICHUU MTOCTABJICHHONW yueOHOM 3a/1aun;

e IPUHUMATh LEJIb COBMECTHON AEATEIBbHOCTH, KOJUIEKTUBHO CTPOUTH
JNEUCTBUSL 1O €€ JOCTHXKEHUIO: paclpelesisiTb pOid, JOrOBapUBATHCH,
00CyXaTh MPOIIECC U Pe3yTbTAaT COBMECTHOM PabOTHI;

e yMeTh 000011aTh MHEHUSI HECKOJIbKUX JIFOJICH, TIPOSBIATH TOTOBHOCTD
PYKOBOAUTD, BBINIOJIHATH IOPYUYEHHUS, TOAUUHATHCS;

e TUIAHUPOBATH OPTAaHU3AIMIO COBMECTHON PaOOTHI, OMPEAEISATH CBOIO
poib (C yd4€TOM TPEANOYTEHUM UM BO3MOXXHOCTEM BCEX YYaCTHUKOB
B3aUMOJICUCTBHS), pacOpelessaTh 3aJayd MEXIy 4iIeHaMd KOMaHJbl,
y4acCTBOBaTh B IPYMNMNOBBIX (hopMax paboThl (00CYX AeHUSI, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI U UHBIE);

e BBINOJHATH CBOIO YaCTh PaOOTHI, TOCTUTATh KAYECTBEHHOTO pe3yibTaTa
[0 CBOEMY HAIIPABJICHUIO W KOOPAWMHUPOBATH CBOW JICUCTBHS C JIPYTHMH
YJI€EHaMU KOMaH/Ibl;

e  OLIGHHUBATh KAYECTBO CBOETO BKJIAJa B OOLIMNA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO  CHOPMYJIMPOBAaHHBIM  YYaCTHUKAMHU  B3aUMOJICHCTBUS;
CpaBHUBaTh peE3yJbTAaThl C HMCXOAHOM 3aJadyei M BKJIAQJ KaXJOro YJIeHa
KOMaH/Ibl B JIOCTIKEHHUE PE3YJIbTATOB, pa3feisaTh chepy OTBETCTBEHHOCTH H
MIPOSIBJISITh TOTOBHOCTH K MPEJNOCTABICHUIO OTUETA NIEPE] TPYIIIONM;

OBJIQJIETh CUCTEMOM YHUBEPCAIBHBIX KOMMYHHMKATUBHBIX JIEMCTBHM, KOTOpAs
obecrieunBaeT cPOPMUPOBAHHOCTH COIHMABHBIX HABBIKOB M 3MOIMOHATHHOTO
VMHTEJUICKTA IKOJIbHUKOB.



B cghepe o0sradenus ynugepcanibHbiMu Y4eOHbIMU Pe2yIAMUSHIMU OeUCMBUAMIL
Camoopranuzanus:

BBISIBIISATH MPOOJIEMBI 1T PEIICHHWS B JKU3HEHHBIX M YYEOHBIX CHUTYaIlusX,
UCIIOJIB3Yy ] OMOJIOTHICCKIE 3HAHWS;

OPUEHTHPOBATHCS B PA3TUIHBIX TOJIX0aX MPUHATHUS PEIICHUN (MHIUBUAYaIbHOE,
NPUHATHAE PEIICHUS B TPYIINE, IPUHATHAE PEIICHUHN TPYIIION);

CaMOCTOSITENTLHO COCTABJIATh AJITOPUTM peHIeHHs] 3amadd (WM ero 4YacTh),
BBIOMpATh CHoco0 pemieHus ydeOHOM OMOJIOrMYecKol 3amadyu  C¢  y4EToOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
IpeJaracMble BapUaHThl PELLICHUN;

COCTaBJIATh IUIaH JeHCTBUU (TUIaH peaju3alMi  HAMEUYCHHOTO ajJropuTMa
pEIIeHNUsI), KOPPEKTHPOBATh MPEIOKEHHBI aIrOpPUTM C YYETOM MOTYYCHHS
HOBBIX OMOJIOTUYECKUX 3HAHUHA 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JIeNIaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CamokoHTpOJIb (pedirekcust):

BJIQJIETh CITIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBAIIUU U PEPIICKCUU;

JlaBaTh aJICKBATHYIO OLICHKY CUTYAIMHU U MIPEJIaraTh IJiaH €€ N3MEHEHNS,
YUYUTBIBaTh KOHTEKCT W MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU
peuieHun  y4yeOHOW  OHMOJIOTMYECKOW 3ajavd, aJanTHpPOBaTh peEIIeHHE K
MEHSIOIIMMCS 00CTOSTEIHLCTBAM,

OOBSCHATh NMPUYMHBI JOCTHKEHUS (HETOCTHIKEHUS) PE3yIbTaTOB JESITEIHHOCTH,
JaBaTh OIICHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOJUTh IIO3UTUBHOE B
MPOU3O0LICAIEH CUTYaINH;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHUBIIMXCS CUTyaIlui, yCTaHOBJIECHHBIX OIMOOK, BOSHUKIIHNX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE pE3yJibTaTa 1EJU U YCIOBUSIM. OIMOIMOHAJIbHBIN

UHTEJICKT:
paznuyaTh, Ha3bIBaThb M YMPABIATh COOCTBEHHBIMU OSMOLUSIMH W OMOIUSIMHU
NPYTHUX;

BEISIBIISITh M AHAJIM3UPOBATH IPUYUHBI YMOITUH;

CTaBUTh CceOS Ha MECTO JAPYroro 4YeloBeKa, MOHUMATh MOTHBBI M HaMEpEHUS
ApYyToro;

PEryaupoBaTh Crioco0 BhIPAXKEHUS SYMOIIHIA.

[TpunsiTue ceds u Apyrux;

OCO3HAaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO;

IpU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo JPyroro;

OTKPBITOCTh C€0€ U IPYTUM;

0CO3HABaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;



OBJIaJIETh CUCTEMOI YHHUBEPCAIbHBIX YUEOHBIX PEryJISTUBHBIX JEUCTBHM, KOTOpas

oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPCHHSIS

MO3UIINS JIMYHOCTH), W JKU3HCHHBIX HABBIKOB JIMYHOCTH (yIIpaBJiCHHUS COOOMH,

CaMOJIMCIIMIUINHBI, YCTOMYHBOTO TIOBEICHHUS ).

IIpeameTHbIe pe3yJibTaThl OCBOSHUS POTPAMMBbI
B no3naBartenbHOM (MHTEIUIEKTYaIbHOM) cdepe:

- MpUOOpETEHNE OMbITa UCIIOJIH30BAHUS METOJO0B OMOJIOTMYECKON HAYKH C IIEJbIO

U3y4YeHUs OHOJIOTMYECKMX OOBEKTOB, SBICHUM M TIPOLIECCOB: HAOIIOEHNE,

OIMCaHKE, MTPOBEJACHUE HECIOKHBIX OMOJIOTMYECKUX OMBITOB U AKCIIEPUMEHTOB, B

TOM YHCJIE€ C UCTIOJIb30BAHUEM AHAJIOTOBBIX U LIMPPOBBIX OMOJOTUYECKUX MPUOOPOB

Y HHCTPYMECHTOB;

- (hOpMHUPOBAHUE YMEHUSI HHTETPUPOBATh OMOJIOTMUECKUE 3HAHUS CO 3HAHUSIMU U3

JPYyrux y4eOHbIX mpeaMeToB  ((pU3WKH, XUMUH, Teorpaduu, HCTOPUH,

0OIIIeCTBO3HAHUS U T. [I.);

- (hopMUpoOBaHKEe YMEHHUM peIiaTh yUeOHBIC 3a1a9l OMOJIOTHICCKOTO COACPIKAHUS,

BBISIBIISATh  NIPUYMHHO-CJICACTBEHHBIC CBSI3W, IPOBOJIUTH KA4eCTBCHHBIC U

KOJIMYECTBCHHBIC pPACUeThl, JIeJaTh BBIBOJLI HA OCHOBAaHUHU ITOJYYEHHBIX

pe3yJIbTaTOB;

- (hopmupoBaHre yMeHHUS IUIAHUPOBATH y4eOHOE MCCIEIOBAaHUE WM MPOEKTHYIO

paboTy ¢ y4eToM MOCTaBJIECHHOW Ienu: GOpMyIUpOBaTh MpoOJieMy, THUIOTE3Y U

CTaBUTh 3aJa4ll HCCIEJOBaHUS, BBIOMpATh aJIEKBATHO IIOCTaBJICHHOW IIETU

METOJ/IbI, JeNaTh BBIBOABI IO pe3yJbTaTaM WCCICAOBAHUS WM TMPOCKTHON

NEeSTENHHOCTH;

- (dopMupoBaHue UHTepeca K YIIyOJieHHr0  OWOJOTUYECKUX  3HAHUU

(mpennpoduiibHas TMOATOTOBKAa M TpodecCUOHANIbHAsI OpHUEHTAIlMs) W BHIOOPY

OMOJIOTMM KaKk MpOQWIBHOrO TMpeaMeTa Ha CTYNEHH CPEAHEro IMOJHOTO

oOpaszoBanus i Oynaymiedl mnpodecCHoHaNbHON NESITEIBbHOCTH, B 00JacTH

OWOJOTUH, MEIUIUHBI, OSKOJOTWUU, TICUXOJOTUU, BETEPUHAPHH, CEIIbCKOTO

XO3S1CTBA;

BIIQJICHUE HaBBIKAMU pabOTel ¢ WHPOpMAIMEH €CTeCTBEHHO-HAYYHOTO
coJlep>KaHMsl, TPECTaBICHHOW B pa3Hoi (opme (B BUAEC TEKCTa, TAOIUYHBIX
JTAHHBIX, CXEeM, TpauKOB, aUarpaMm, Mojieled, M300pa’KeHUi), KPUTUYECKOTO
aHanun3a MHGOPMAIIH U OIIEHKH €€ JIOCTOBEPHOCTH;

e - yMEHHUE HHTETPUPOBATH OMOJOTHYECKHME 3HAHHS CO 3HAHUSMHU JPYTUX
y4eOHBIX TPEIMETOB; HMHTEpPEC K YIIyOJIeHUIO OHOJIOTMYECKUX 3HAHUU U
BBIOOPY OMOJIOTHH Kak MpOGUILHOTO MPEeIMeTa Ha YPOBHE CPEAHETO OOIIETO
oOpa3zoBanus s Oyaymed mpodecCHOHaNbHON AESITeNIbHOCTH B 00JacTu
OWOJIOTHH, MEIUIIMHBI, SKOJIOTHH, BETCPUHAPHUH, CEIIBCKOTO XO3SICTBa,



NUIIEBOM MPOMBIIUIEHHOCTH, IICUXOJIOTUU, UCKYCCTBA, CIIOPTA - UMETh YETKUE
MPEACTABICHUS] O MAaTEPUAIIMCTUYECKOM CYIIHOCTH TIE€HOMOB >KHMBBIX
OpPraHU3MOB U PETYISLUIO UX PaOOTHI;

e - 3HaHHME OCHOBHBIX ()aKTOPOB OKpPYXkAIOILIEH CpeJibl, BIUSIONIMX HAa Pa3BUTHE
U CYIIECTBOBAHUE >KMBBIX OPraHU3MOB, aJanTaluil K (hakTopaM OKpyKaromen
Cpenbl;

e - 3HAaHUE OCHOBHBIX TOAXOJOB OWOTEXHOJOTHUH, HCIOIb30BAHUA €€
JOCTUKEHUH B COBPEMEHHOMN KM3HU YEJIOBEKa, OCOOEHHOCTH HCIIOJIb30BAHMUS
KUBBIX OPTaHU3MOB JIJIs1 TPOU3BOJICTBEHHBIX HY K]l YEIOBEKA,

e - 3HAaHUE OCHOBHBIX MOJXOJIOB CEJIEKIMH M OHUOTEXHOJOTHUU KYJIbTYPHBIX
pacTeHM, XapaKTEepPU30BaTh T'€HETUYECKH MOAUGUIIMPOBAHHBIE PACTEHUS,
OlepuUpoBaTh TMOHATUAMM, THOpUAM3ALUA, OTJIAJCHHAs TrUuOpuaU3aIus,
UCKYCCTBEHHBIH  OTOOp,  rerepos3uc,  TpaHchopmaiusi,  MyTareHes,
T€HETUYECKOE PEaKTUPOBAHUE;

e - IIOHMMAaHHUE MOJIEKYJISIPHBIX MEXAHU3MOB pealiu3aluyi HaCJIEICTBEHHOU
nHpopMaluu ¥ yMEHHE CBOOOJHO OINEpUPOBATH OCHOBHBIMU TOHSATUSIMU
MOJIEKYJIIPHON OHOJIOTMM M €€ COBPEMEHHBIX HAalpaBlI€HUH — TE€HOMUKH,
METareHOMHUKH, IPOTEOMHUKHU;

e - 3HAHHME OCHOBHBIX 3a00JICBaHUN YENOBEKAa, MEXaHU3MOB HX DPAa3BUTHUA,
croco0ax UX AUArHOCTUKH U JICYCHUS

e - (¢opMHpOBaHHWE YMEHHS HCIOJH30BATh TMOHSATUHHBIN  ammapar W
CUMBOJIMYECKUH A3BIK T€HETUKHU, TPAMOTHOE MPUMEHEHUE HAYYHbIX TEPMHUHOB,
MOHSATUHN, TEOPUH, 3aKOHOB NJIsi OOBSICHEHHS HAOJIOAACMBIX OMOJOTUYECKHUX
OOBEKTOB, SIBJICHUH U MPOLECCOB, MO3BOJSIOMIUX 3aI0KUTh (DYHIAMEHT
HAay4YHOT'O MUPOBO33PEHUS.

B nieHHOCTHO-OpHEHTallMOHHOM cdepe:

- 3HaHWe, YTO NPUMEHEHUE COBPEMEHHBIX TEXHOJOTUH MOJIEKYJISIPHOM
OMOJIOTMH TO3BOJISIET YCHEIIHO pEelIaTh Takue 37000JHEBHbIE MPOOJIEMBbI, Kak
OXpaHa OKPYXXaIIIEH Cpeabl, COXpPAHEHUE 3J0POBbs YEJIOBEKA, KOHTPOJIb U
BOCCTAHOBJICHUE YKOCUCTEM.



7 KUIIACC

Koau4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3/iesioB H TeM ungpoBblie
Ne n/m P Kontpoabnbie  IIpakTHueckue (itcpp )
NporpamMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypchl
BBenenue B pacCTCHUEBOACTBO 2 bubmorexa HOK
A P A https://m.edso0.ru/7f41c292
ATpPOTEXHUYECKHUM IKCIIEPUMEHT 4 bubmorexa HOK
P P https://m.edso0.ru/7f41c292
Posib XUMUYECKHUX 3JIEMEHTOB B MUTAHUU 5 1 bubmuoreka [JOK
pacTeHuit https://m.edsoo.ru/7f41c292
PerynsaTopsl pocra pacrenuii. 3amura 5 1 bubmumorexka [IOK
pacteHui https://m.edso0.ru/7f41c292
Bonnas, necyanasi 1 mouBeHHas KyJIbTYpBI,
KX NPUMCHCHHE B BRIPAI[UBAaHUH PAaCTCHUM 6 2 bubmorera [JOK
P pu . P ' https://m.edso00.ru/7f41c292
®u3nonorus pacTeHUn
KynerypHsblie pactenus. CoBpeMeHHbIE 4 bubnuorexa [[OK
aCIEKTHI CEeIEKIINN https://m.edsoo.ru/7f41c292
PacturenbHas mpoayKius 6 bubmmorexa HOK
PoAyKH https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 110 34 0 7

IMPOI'PAMME


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uu¢poBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
buotexuonorns 10 05 https://m.edso00.ru/7f41c292
bu6mmorekxa [JOK
10 2
Mukpobuonorus https://m.edso0.ru/7f41c292
DyKapuOTUYECKUE OPTaHU3MbI B
buorexHonoruu (1iecHeBbIE TPUOBI 14 3 bubnuoreka LIOK
P ’ https://m.edso0.ru/7f41c292
JIPOKKU, BOJIOPOCIIN)
OBIIEE KOJIMYECTBO YACOB 11O 34 0 55

INPOI'PAMME


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

7 KUIIACC

KoauuecTBo yacoB DJIEeKTPOHHbBIE
Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypchbl
4.09 Bbubnuorexa [JOK
1 BBenenne B pacTEHUEBOACTBO 1 ' https://m.eds00.ru/863d0c82
bu6nmoreka [JOK
5 ITpaktnueckas pabota «bouka JIubuxax. 1 1 11.09 https://m.edsoo.ru/7f41c292
Ao e lonas lpos | Bromorena LK
3 | 4 P P ' 1 1 ' https://m.eds00.ru/7f41c292
OCTaHOBKA YKCIIEPUMEHTOB C
pPaCTeHUSIMH.
UccnenoBatenbckass padora  «DakTophl, Bt 1IOK
NOJIMOTEeKA
BIMAIOIINE Ha IIPpOpacTaHHE CEMIH (pPOCT 25.09
4 pop ® 1 https://m.eds00.ru/7f41c292
MIPOPOCTKOB)»
@dakToppl, BIMAKOLIME Ha MPOpPAcTaHHE 209 bu6nuoreka [IOK
5 | cemsaH (poCT MPOPOCTKOB) 1 ' https://m.eds00.ru/863d115a
6 Pons XUMHECKUX JIEMEHTOB B [THTAHUH 1 18.09 EE&?E;?:;ZES}; 116092
pacTeHuM.
Bona. PactBop. BeITskka. AHHOHBI,
KAaTHOHBI, dJIEKTPOIIPOBOIHOCT U pH 25 09 bubnnorexa [JOK
7 pacTtBopa. Poinb XMUMHUYECKHX 3JIEMEHTOB B 1 ' https://m.edsoo.ru/7f41c292

nuraHuu pacrtenui. [onyyenue
IIUTATEJbHBIX BELIECTB PACTEHUSIMHU



https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

[IpakTuueckas pabora «Cxempbl

bu6mmorexa [JOK

8 [HUTATENbHbIX  PaCTBOPOB. Pacuer no3 9.10 https://m.edsoo.ru/863d2c08
y10OpeHu 1Sl MUTaTeIbHBIX PACTBOPOBY. — :
Y no0peHus: opraHu4eckue, 93.10 bubnnorexa [JOK
9 MUHEpaIbHbIC, MUKPOOHOJIOTHIECKHE ' https://m.edso0.ru/863d2c08
Tumb TUTAHKS PACTCHUM.
30.10 bubmnorexa [IOK
10 MHUKPOMHKPOIJICMEHTBI https://m.edsoo.ru/863d2c08
PactuTenbHass IMarHOCTUKA U METOMbI
UACHTU(UKAIIMHA HEJ0CTAaTKa/N30bITKA Bu6mmoreka [TOK
11 asieMeHTOB nutanus. [IpakTuyeckas padoTa 6.11 https://m.eds00.ru/863d2c08
«PactuTenpHas TMAarHOCTHKA).
Poct u pa3BuTHe pacTeHU: 3TaIbI
OHTOTEHE3a, (DaKTOPBI, BIHUSIONINE HA POCT 13.11 bubmnorexa [IOK
12 pactenuii: Perynsitopsl pocta pacTeHHil. ' https://m.edso00.ru/7f41c292
Ctumynaropsl pocta u UHrHOUTOPHI pocTa
pacTeHuit
UccnenoBatenbckas  pabora  «Bnmstaue
reTepoaykCuHa Ha TMpopacraHue (pocT Ha Bu6nmorexa [TOK
13 | pasHbIX cTagusaX, B pPasHBIX YCIOBHSAX) 27.11 https://m.edsoo.ru/7f41c292
Pa3ITUYHBIX PACTCHHI.
3ammTa  pacTeHM  OT  BpEAUTEINECH:
OCHOBBI ounomerona. [IpakTuueckas
pa6ora 412 bu6mmorexa [JOK
14 https://m.eds00.ru/7f41c292

«HCekTapuu: TpaBWwIa W YCIIOBUS
pa3BElICHHS MOJIE3HBIX HACEKOMBIX).



https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

15

16

17

18

19

20

21

22

23

24

25

BopaHas, necyanast 1 IOYBEHHAS KYJIbTYPBI,
UX IPUMECHEHHUE B BBIPALMBAHUY PACTCHUN

BonHsbli pesxxuM pacTeHuin

dorocunTe’

@akTOpbI POCTa PACTEHUIA: BO3AYX U
aspanus

KynbrypHble pacTeHUs

COBpeMeHHHe ACIICKTHI CCIICKIIUU

HaCJ'IeI[CTBCHHOCTB 1 USMCHYHUBOCTD —
OCHOBHBIE CBOMCTBA YKMBBIX OpraHu3mMoB

Bunsl nsmMeHUnBOCTH

I'en — MaTepuaIbHBIA HOCUTEND
HACJIEACTBEHHOCTH U U3MEHYUBOCTH.
HyxknenHoBbIE KHCTOTBI.

3nayenue pabor H.W. Basumnosa. 3akon
TOMOJIOTHYECKUX PSI/IOB

buoTtexHosorust KyJbTypHBIX pACTEHUM.

11.12

18.12

25.12

15.01

22.01

29.01

5.02

12.02

26.02

5.03

12.03

bu6nmoreka [JOK
https://m.edso0.ru/7f41c292

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [{OK
https://m.edso00.ru/863d2028

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmnorexa [IOK
https://m.edsoo.ru/863d2c08

bu6nmoreka [JOK
https://m.edsoo.ru/863d2c08

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢c292

bubmmoreka [{OK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmnoreka [IOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863d2028
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

['eneTnueckoe peakTUpOBaHUE. 19.03 bubnmnorexa [JOK
CoBpeMeHHbIE TOAX0AbI U TIOCTHKEHUS ' https://m.edsoo.ru/7f41c292
T€HETUYECKOr0 PEeIaKTUPOBAHUS pACTEHUN
®dakTOpBI POCTa PACTCHUH: BO3AYX H 26.03 BH6J_IHOTeKa HOK
aspars https://m.edso0.ru/7f41c292
KynbTypHbie pactenus CoBpeMeHHbIE 2.04 BH6J_IHOTeKa LOK
ACTICKTHI CEICKIIHI https://m.edso00.ru/7f41c292

Hanzemubie 1 mo13¢MHbBIE OPTaHbI 16.04 bu6mmoreka [IOK
pactenuii. [lobGer u Bugon3MeHeHHbIN ToOer ' https://m.edso0.ru/7f41¢c292
pacTeHui.
93.04 bubmnorexa [IOK
CniocoObl pa3MHOXKEHHUS PaCTCHUH ' https://m.edsoo.ru/7f41c292
30.04 bu6nuorexka [JOK
[ToHsATHE 0 KaYeCTBE MPOTYKTOB MUTAHUS ' https://m.edsoo.ru/7f41c292
07.05 bubmnorexa [IOK
XUMUYECKU aHAJIU3 TPOAYKIIUU ' https://m.eds00.ru/7f41c292
14.05
3amnuTa npoeKTa 2105

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

8 KUIACC

KoanuecTBO Yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
buorexnonorus ITonsarue
ouorexHonorud. OcHOBHBIE OMOOOBEKTEI
OHMOTEXHOJIOTHH: MIPOMBILIICHHBIE bubmorexa LIOK
1 1 4.09 https://m.edsoo.ru/7f4
MUKPOOPTaHU3MBI, KJIETKHU M  TKaHU 10292
. 1c292
pacTeHuid, OSKMBOTHBIX M  YEJIOBEKa,
OMOKaTaIN3aTOpPHI.
ITpakTHueckas abora «I[Tpumepsr brbmorexa LIOK
p pumep
2 1 0.5 11.09 https://m.edsoo.ru/7f4
MIPUMEHEHUS OMOJIOTHYECKUX OOBEKTOB B ) 16292
. 1c292
TBOEH JKH3HNY.
OCHOBHbBIE UCTOYHUKHU YTJEpoja, a3oTa,
docdopa, MHUKPO3JIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOB CHIPBS
p
(BKITIOUAs BOIIPOCHI ero Bu6munorexa LIOK
3 peIBAPUTEILHOM 00paboTKn), 1 18.09 https://m.edsoo0.ru/7f4
pa3paboTKa HOBBIX MUTATEIBHBIX Cpell, B 1c292
TOM YHCIIe BKJIFOYAFOIIHAX
OMOCTUMYJISITOPBl M JIPYTHE€ DJIEMEHTHI
YVOpPaBJICHUS M ONTUMHU3AIMH TPOIECCOB
OMOCHHTE3A.
4 Ceipbe Uil OMOCHHTE3a W OIlEHKA ero 1 25.09 bubmuorexa [JOK

OMOJIOTMYECKONH  IIEHHOCTH. MeTOoIbl

https://m.edsoo.ru/7f4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

ONTUMHU3AINHU IMTUTATCIbHBIX CPEL

[TonoxxeHne MPOKAPHOTOB B CHCTEME

1c292

OpPTraHUYeCKOTO Mupa. CrpoeHue
OaKTepHaNIbHOM KJICTKH. bubnmoreka [IOK
5 Kitaccuduranms GaxTepuii, 2.09 https://m.edsoo.ru/7f4
M 1c292
OJIOYHOKHCIIOE " CIIHPTOBOE
OpoxeHue. doToTpodHbIE "
XeMOTpo(HbIE OaKTEPUHU
Mopdonorus Oakrepuii. IIpocTele u Bubmmoreka [IOK
6 CIOKHBIC METOIEL OKpAIIHBAHIS 18.09 https://m.edsoo.ru/7f4
6 . 1c292
aKTepHil.
®duznonoruss  OakTepuid: MUTaHUE,
IbIXaHUE, POCT U  Pa3MHOKEHHE. Bubmmorexa [IOK
7 3HAKOMCTBO ¢ JIOMEHOM  Apxen 25.09 https://m.edsoo.ru/7f4
1c292
(9KCTPEMOPHUIBLHOCTD, 0COOEHHOCTH
CTPOCHUS KJICTKU
JlabopatopHas pabora «DuUKcUpOBaHHbBIC
npernapatsl  Oaktepuil.  Onpenenenue bubmmoreka [IOK
8 bopMmbI e ITOKEHHBIX KyTBTYP 9.10 https://m.edsoo.ru/7f4
MHUKPOOPTaHU3MOB, HCIIOJIb3YSl MPOCTOM 1c292
METO/T OKPACKIY
JlaGopatopHnas pabota «OnpenencHue BuGnnorexa LIOK
9 THUIA KJIETOYHOH CTEHKH METOJ0M 23.10 https://m.edsoo.ru/7f4
OKparuBanus 1o ['pamy» (pu HATHIUN 1c292
PEaKTUBOB).
KuneTtnueckoe onucaHue nporiecca
30.10 but6mmoreka [JOK
10 pocTa MUKPOOPTaHU3MOB.

3KCHOHGHI_II/IEU'II>H3.$I MOJCJIb pOCTaA.

https://m.edsoo.ru/7f4
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11

12

13

14

15

16

Kunernka ruGenn MUKpOOpPTaHU3MOB
JlaGopatopnas pabota «IIpurorosnenue
NPWKU3HEHHBIX NpenapaToB
MOJIOYHOKHUCIIBIX OaKTepHid

[TaTorennsie 6akrepun. YymHas
[aJIOYKa ¥ YepHasi CMEPThb, OOTYIIH3M,
CTOJIOHSK, TyOepkyse3. ctopus
060pbOBI ¢ OaKTepUATBHBIMU
UHQEKIHSIMU.

Jlaboparopnas pabota «I[loceB cMbIBa ¢
pyk Ha yamku [letpw».

JlabopaTtopHnast pabota «Brinenenue
YUCTOH KyJIbTyphl OakTepuil. MeTon
pa3BelieHnil. MeToa MCTOIIAIOIEro

HITPUXAY.

JlabopaTtopHnast pabota
«Mopdomnorudeckasi XxapaKTepUCTUKA
BBIJICJICHHOW YHCTOU KYJIbTYPHI:
XapaKTepUCTHKa KOJIOHHUH, (hopma
OaKTepuil, TUIT KIIECTOYHOW CTCHKWY.

Boiina 6eCKOHEYHOCTH: aHTUOUOTUKH
npotuB OakTepuii. MexaHu3Mbl
IIEMCTBUI aHTUONOTHKOB.
MexkiieTouHasi KOMMYyHUKALUs
6akrepuii. HyBcTBO KBOpyMa

Jlaboparopnas pabota «CpaBHeHUE
pocTa MUKPOOPTaHW3MOB Ha Jaike 6e3

0,5

6.11

13.11

27.11

4.12

11.12

18.12

1c292

bubnmoreka [IOK
https://m.edsoo.ru/7f4
1c292

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
1c292

bubmmoreka [JOK
https://m.edsoo.ru/7f4
1c292

bubmuoreka [JOK
https://m.edsoo.ru/7f4
1c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1c292

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4
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18

19

20

21

22

23

U ¢ 100aBJIE€HUS AHTHOUOTUKOB»

HccnenoBatenbckas padota «Ilorck
MUKPOOPTaHU3MOB 00J1aTaf0IINX
AHTAarOHUCTUYECKON aKTUBHOCTBIOY.

[TpumeneHne 6aKTepHii YETOBEKOM.
Kunernueckoe onvcanne 6MOCHHTE3a
IIPOIYKTOB MUKPOOPTraHU3MaMHU.
bakrepun, KOTOpBIE MOT'YT pasjaraTb
IUTACTHUK.

HccnenoBatenbsckas pabota
«Bbienenrne MOTOYHOKHUCITBIX
OakTepuii, HCCIIeTIOBAHUE UX
AKTHBHOCTH»

MuxkpoopraHusmsl B
arpoOMOTEXHOJIOTHH . FICKyCCTBEHHBIE
acCOLMALIMU PACTEHHI C
MHKPOOPTraHU3MaAMH.

HccnenoBatensckas pabota
«Bpinenenne 6akTepuil NOJE3HBIX AJIs
pacTeHui».

[InecHeBble rpuobI IIPOTYLIEHTHI

OMOJIOrMYECKN aKTHBHBIX BCIICCTB.

OOmast  xapakTepucTHKa  JIPOXOKEH

CaxapoMHUICTOB.

Texuomorun BUHOACTIHUA

0,5

0,5

0,5

25.12

15.01

22.01

29.01

5.02

12.02

26.02

1c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
1c292

bubnmorexa [JOK
https://m.edsoo.ru/7f4
1c292

bubnmoreka [JOK
https://m.edsoo.ru/7f4
1c292

bubnmoreka [IOK
https://m.edsoo.ru/7f4
1c292

bubmuoreka [JOK
https://m.edsoo.ru/7f4
1c292

bu6mmoreka [{OK
https://m.edsoo.ru/7f4
1c292

butmmoreka [JOK
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24

25

xJeboneueHus,  CHelualu3upoBaHHbIE
pacel IpOXKIKEH

Mertabonu3m apoxokeit. Peakius
cnupToBOro Opokenus. JlabopatopHas
paborta «IloacdeT KIETOK ApOXIKEH B
kamepe ['opsieBay.

JlabopaTopnas pabora «O0Hapy)eHne
MIPOYKTOB CITUPTOBOTO OPOIKEHUS:
ATHJIOBOTO CIIUPTA M YTICKUCIIOTO Ta3ay.
[TonydyeHue BTOPUYHBIX METAOOJIUTOB B
Ipoxokax. JIpoxokn Kak mpoTyIieHTH
OMOTOIIITNB

5.03

12.03

https://m.edsoo.ru/7f4
1c292

but6mmoreka [{OK
https://m.edsoo.ru/7f4
1c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
1c292

26

Hcropus ucnosib30BaHus IpOXIKEN B
TPaJIUIIMOHHON OMOTEXHOJIOTHH.
Mertabonmu3m aposxokeit. [lomydenne
L[EJIEBBIX OEIKOB B IPOKAKAX.
OCOoOEHHOCTH BET€TaTUBHOTO U TIOJIOBOTO
Pa3sMHOXKEHUS y APOKKEH, 3HAUCHHUE
M3y4YeHHs] MUTO3a U [IUTOKUHE3A IS
ONTUMM3ALIUU IIPOLIECCOB
KYJIbTUBUPOBAHUS APOKKEBBIX
IITAMMOB, TOHUMAaHUS IPUIHH
NaTOr€HHOCTH JIPOXOKel U rprooB,
MOWCKA MUILIEHEH (YHTUIUIOB U
pa3pabOTKN HOBBIX JIEKAPCTBEHHBIX
IpenapaToB

19.03

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
1c292
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JlaboparopHas padora «HabmoneHue

26.03

bu6nuorexa [JOK
https://m.edsoo.ru/7f4

27 Pa3MHOXKEHUS IPOHKIKEBBIX KIETOK.
1c292
[IpakTrueckas paborta «OCHOBHBIE Bubmmoreka LIOK
08 BHJIbI KBaCa U UX XapAKTCPHUCTUKA» 0,5 2.04 https://m.edsoo.ru/7f4
1c292
[TpakTuueckas pabota «IIpakTudeckas
pabora «CpaBHUTEIbHBINA aHATN3
Pa3BHTHS APOXIKEH B adPOOHBIX U Bu6anoreka LIOK
29 aHA’POOHBIX YCIOBUSIX XJIEOOTIEKAPHBIX 05 16.04 https://m.edsoo.ru/7f4
npoxoxei. OCOOCHHOCTH IPUMEHEHUS ’ 1c292
MIPECCOBAHHBIX, CYIICHBIX U
WHCTAHTHBIX JIPOXKIKEI.
bu6nmoreka [JOK
30 Homyuenue TBopora u Kedupa Ha 23.04 https://m.edsoo.ru/7f4
OCHOBE MOJIOUHOKHCIIBIX OaKTepUid». 1c292
UccnenoBatensckas pabota «Brnusinue
(U3HKO-XUMHUYECKUX (PaKTOPOB HA Bubmmoreka LIOK
31 Ka4ecTBO OMOTEXHOJIOTHYECKON 05 30.04 https://m.edsoo.ru/7f4
npoaykiuu (KBac, kedup, coip, Xi1ed u ’ 1c292
Ip.)»
Bonopocnu — nepcrnekTuBHbIN 00BEKT 07.05 Bubmmoreka LIOK
32 JJIL IIPOU3BOACTBA Oenka u YIJI€BOJOB. https://m.edsoo.ru/7f4

buorexHomornueckue METOJAbI OUYHMCTKHU
TBEPAbLIX, ) KUAKHUX OTXOO0B U

1c292
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ra3000pa3HBIX OTXO0JIOB IMPOU3BO/ICTB.
Crounble Boabl. CXeMBI OYMCTKH.
buoduibTpel, a3pOTEHKH, METAHTEHKH,
OKCHUTCHKH. AKTUBHBINA W1 U BXOJAIINE

bu6mmorexa [IOK

33 14.05 https://m.edsoo.ru/7f4
B HETO MUKPOOPraHU3MBEI. 1c292
Hcnonb3zoBanue BOJOpOCIEH B OUUCTKE
CTOYHBIX BOJ
HccnenoBatenbckas padora
«BnusiHne GU3NKO-XMMHUYECKUX bu6nmoreka [IOK
(hakTOpPOB HA POCT BOAOPOCIIH 21.05 https://m.edsoo.ru/7f4

34 ) 0,5
(Chlorella vulgaris)». 1c292
[TpakTudeckas pabora «Metombl
OLICHKH CBOMCTB

OBHIEE KOJIMYECTBO YACOB 110 34 55

INPOI'PAMME
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