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IHHOSACHUTEJIBHAS 3AIIMCKA

[IporpamMma pa3paboTaHa B COOTBETCTBMM C TpeOoBaHusMU DenepanbHOro
roCy/IapCTBEHHOIO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOrO 00Iiero oOpa3oBaHUS,
OpUEHTHpOBaHa Ha OOECIEUEHUE HHAMBUIYAIbHBIX MOTPEOHOCTEN OOywaroumxcs u
HaIpaBJ€Ha Ha JOCTW)KCHHE IUIAHMPYEMBIX pE3YyJbTaTOB OCBOEHUS IPOTPaMMBbI
OCHOBHOI'0 0OOHIEro oOpa3oBaHUs C YYETOM BbIOOpa y4yaCTHHKaMHU 00pa30BaTEIbHBIX
OTHOLIEHUH KypCOB BHEYPOUYHOU JEATEIBHOCTH. DTO MO3BOJISIET 00ECIEUYNUTh €UHCTBO
o0sa3aTenbHbIX TpeboBanuii @PI'OC BO BceM MPOCTPAHCTBE MIKOJIBHOIO 00pa30BaHUs: HE
TOJIBKO Ha YPOKE, HO U 3a €ro MpeeIaMH.

AKTyaJlbHOCTh ~ peajM3ald JaHHOM mporpamMmbl  OOyCIIOBJI€Ha  CaMOM
O0COOEHHOCTBIO TPOEKTHO-UCCIIEA0BATEIBCKON JEATENBHOCTH. DTa JEATEIBHOCTD JIEKUT
B OCHOBE [T03HABATEIbHOIO UHTEpEca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS [IJIaHUPOBATh
mo0ble JIEWCTBHST M BaXXHbIM YCJIOBHEM YCIEIIHOM peanu3zauuu ujaeu. JlroObie
M3MEHEHUS! COBPEMEHHOI0 OOIECTBA CBSI3aHbl C MPOEKTAMH M HUCCIEIOBAHHUSIMHU — B
HayKe, TBOpUYECTBE, Ou3HEce, OOIIECTBEHHOM XU3HU. [103TOMYy BaXKHBIM 3JIEMEHTOM
pa3BUTUSL JIMYHOCTH OOydYaromerocsi sIBsieTcs (pOPMUPOBAHHME OCHOBHBIX HAaBBIKOB
IIPOEKTHO-HUCCIIE0OBATEIBCKOM IEATEIIBHOCTH.

[IporpamMmoil mpenycMOTpeHO (POpPMHUPOBAHUE COBPEMEHHOTO TEOPETUYECKOIO
YPOBHSl 3HaHUM, a TaKKe M MPAKTUYECKOro OmblTa paboThl ¢ 1a00paTOPHBIM
000pyI0BaHUEM, OBJIAJICHUE TPUEMAMU UCCIIEI0BATEIbCKON A TEIbHOCTH.

Meroasl  opraHuzalud  00pa30BaTENbHOM W HAYYHO-UCCIENI0BATEIbCKOU
JEeSATENBbHOCTH NpPeNlyCMaTpUBalOT (OPMHUPOBAHHE Y OOYHAOUIMXCS HECTAHJAPTHOIO
TBOPYECKOTO MBIIIJIEHUS, CBOOObI CAMOBBIPAXKEHHS U MHJIUBUIYATIbHOCTH CYKICHHM.

JUis mojHOro yuera MOTpeOHOCTEH ydalluxcsi B IporpaMMme MCIOJb3yeTcs
I GepeHINPOBaHHBI MOAXO0J, YTO CTUMYJUPYET Y4allerocss K YBEJIWYEHUIO
NOTPEOHOCTH B MHJIMBUYaJIbHOU, MHTEIJIEKTYaJIbHOW 1 TIO3HABATENIbHOM 1A TEIbHOCTH
M Pa3BUTHI0  HAay4YHO-UCCIEAOBATEIbCKUX  HaBbIKOB.  [Iporpamma  craHer
BOCTPEOOBAHHOM B MEPBYIO OYEPE/b MIKOJIbHUKAMH, KOTOPbIE UMEIOT CTOMKUI MHTEpEeC
M COOTBETCTBYIOIIYI0 MOTHBALMIO K M3YyYEHUIO MPEIMETOB €CTECTBEHHO - HAYYHOIO
L[MKJIa, ECTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B 1moapocTkoBOM BO3pacTe y4auiuecs: MpOSIBISIOT CBOK 3aMHTEPECOBAHHOCTH B
TOW WM WHOW 00JIacTU 3HAHWH, HAYYHOM HANpaBICHUH WIA NPOGeCCHOHATBHON
aesitenbHOCTU. Takum 00pa3oMm, NPOUCXOAUT (POPMUPOBAHUE TO3HABATEILHOU U
Npo(EeCCHOHAIBHON COCTaBIIAIONICH JUYHOCTH, MIOMOTAeT ydalleMycsi B OIpeAesIeHun
OyIymiero >KU3HEHHOTO MyTH U B MPO(EeCCHOHAIHLHOM BBIOOpE TOCJIE OKOHYAHUS
mkonbl. [Togo6HOro poja 3aMHTEPECOBAHHOCTh CTHUMYJIUPYET IMOCTOSIHHOE >KEJIaHue
IIKOJIbHUKAa K TIO3HAHWIO HOBOTO, PACHIMPEHHUIO U YIIyOJEHUI0 COOTBETCTBYIOIIMX
3HAHWI, W TOJYYEHHUIO HOBBIX B TOM YHUCJIE IPAKTUUYECKUX HABBIKOB, a TaKXKe
MOTHBHPYET y4allerocsi Ha MpoQpOpUEHTALIUIO.

[IporpamMma HaieneHa Ha MOMOIb PeOCHKY B OCBO€HHUU OCHOB OpraHM3allMHU U



OCYIIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEIOBATEILCKON JACSITEIIBHOCTH, a TAKXKE B
MpUOOpPETEHUH  HEOOXOIMMOTO  OMbITa JUIsi  pabOThl  HAJ — WHAWUBUAYATbHBIM
UCCIIEIOBAHUEM HJIM MPOEKTOM. [IporpaMMa moMoskeT IIKOJIBHUKY B Oosiee TTyOOKOM
M3YYEHUH UHTEPECYIONICH ero 00JIacTH €CTECTBEHHBIX HAayK, a TaKKe B MPUOOPETEHUHU
BOKHBIX COLMAIBHBIX HABBIKOB, HEOOXOJIUMBIX JI1 MPOJYKTHBHOM COLMANIM3AlMKN U
(hopMHUpPOBaHUSI TPAKTAHCKOU TTO3UIIAH:

— HaBbIKa CaMOCTOSITEJIbHOIO PEIICHUS aKTyaJIbHBIX MCCJIEA0BATEIbCKUX WIH
MPAaKTUYECKUX 3a/lad, BKJIIOYAIONIETO B ce€0sl YMEHHE BHUJETh U aHAIU3UPOBATH
npoOJeMbl, HYXKIAIOMAECS B PEIICHUH, YMEHUE JEeTalbHO MpopadaThiBaTh U
peaM30BBIBaTh CIIOCOOBI pabOTHI C HUMH, YMEHHUE TIJIAaHUPOBATh COOCTBEHHYIO paboTy
U CAMOCTOSITEJIbHO KOHTPOJIUPOBATh CBOE MPOABMIKEHHE K KEITaeMOMY pe3yJIbTaTy;

— HaBbIKa TEHEpUPOBaHHSI U OGOPMIICHUS COOCTBEHHBIX HJICH, OOJICUYCHHUS HX B
yA0OHYIO JJI pacrpocTpaHeHus Gopmy;

— HaBbIKa YBAXKUTEJIHHOTO OTHOIICHUS K UY>KUM B3TJIsiIaM U UIesiM, O(DOPMIIEHHBIM B
paboTax Apyrux JIOJIed, JAPYrux aBTOPOB — BIAACNIBIEB HWHTEIUICKTyalIbHON
COOCTBEHHOCTH;

—  HaBbIKa  MYyOJMYHOTO  BBICTYIUICHHS  Tiepes]  OOJBIION  ayIUTOpHEH,
apryMEHTUPOBAHUSI M OTCTAWBAHUS CBOEM TOUKH 3pEHHUSA, OTBETOB HAa BOIPOCHI
CBEPCTHHKOB M B3POCIBIX, YOSKICHUS APYTUX B CBOSH MPABOTE, MMPOJABHUKEHUSI CBOUX
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— HaBblka pabOThl CO CHEHUATU3UPOBAHHBIMU KOMIBIOTEPHBIMH MPOTPAMMaMHU,
J7a00paTOPHBIM  00OPYJOBAHUEM, TEXHUYECKHUMHU YCTPONCTBAMHU, OWOIMOTECUHBIMU
dboHTaMU U HMHBIMH PECypCaMH, C KOTOPBIMH MOXET OBITh CBs3aHa MPOEKTHO -
HCClIe0BaTeNIbCKas ICATCIbHOCTD IIKOJIbLHHKA.

Kpome Toro, pabora IIKOJBHHKA HaJl MPOCKTOM HJIM HCCIEAOBAaHUEM OyAeT

CITIOCOOCTBOBATH M PA3BUTHIO €TI0 aJICKBATHOW CAMOOIICHKH.

BapuanTsl peaqusauuu nporpaMmbl 4 (OpMbI POBEACHUS 3aAHATHIL.
JlanHasi mporpamma paccyuTaHa Ha pabOTy €O IIKOJbHUKaMU 5-9 Kitaccos.

[lenarory Ba)kHee aKIEHTHUPOBATh CBOE BHHUMAaHHE HE CTOJBKO Ha KadecTBe
pe3ynbTaTa NPOeKTa WM UCCIEAOBAHMS, CKOJIBKO HA TOM, YTOOBI yYal[UWCs MOTydall
3HaHUA B TOM YHCJIE U YEPE3 BHIMIOJIHEHUE TPAKTHUYECKOTO 3a/1aHUs, JIeJ1all BEIBOABI U
YMO3AKJIIOUCHUS HAa OCHOBAHMM CBOEr0 KCCJIEJOBaHUS, YYWICS CPaBHHUBATh €ro
pe3yAbTaThl C TEOPETUUECKUM MATEPHAIIOM U UCCIEAOBAHUSIMU APYTUX MIKOJIbHUKOB.
Takum o0Opa3om, IIKOJBHUK OCBOUT OCHOBBI IMPOEKTHO-UCCIIEIOBATEIHCKOMN
NEATEeIbHOCTU U MMPUOOPETET HABBIK KPUTUYECKOTO OTHOIIICHUS K MaTepUally.
[Iporpamma pazbuta Ha MOAYJIH, KOTOPbIE MOTYT OBITh HCIOJB30BaHbI JIHOO
YaCcTUYHO, JMOO TmMOJHOCThIO. Tak wMoaynb «Kak JKUBOTHbIE U pacTEHUS
MPUCTIOCA0IUBAIOTCS (IBOJIFOIMOHHAS DKOJIOTHSI) TIPEANOAraeTcs Jyisl U3yuyeHus B 5
umn 6 kiacce B TeueHwe oaHoro rojga (34 wyaca B rox). Moaymu «OCHOBBI
pacTeHUEBOACTBA» U «BHOTEXHONOTHA» paccUUTaHbl Ha 68 YACOB U MOTYT OBITh



peanu3oBaHbl B Te€UeHUHU 2-X JieT (1o 34 Jaca B roj1) uiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTopom ciiydae BO3MOKHO MPOXOXkAEeHHE 00omx Momyier («OCHOBBI
pacTeHueBoACTBa» B 7 mium 8 kiacce, «buorexnomorum» B 7 wim 8§ Kiacce).
AnanornyHo monynu «MoJieKyJsipHble OCHOBBI (DM3HOJOTUM U (DAapMaKoJIOTUM» U
«MonekysipHble OCHOBBI CEJICKIIMM» paccUuTaHbl Ha 68 YacoB U MOTYT OBITh
peanu3oBaHbl B TeueHUHU 2-X JieT (o 34 yaca B roja) uiv B TeueHuu 1 roga (68 yacos B
rona). Bo BTopoM ciydae BO3MOKHO MPOXOKJIeHUE 000uX MoayJien («MolekysipHbie
OCHOBBI ceJekium» B 8 Kiacce, «MonekynsapHble OCHOBBI (DU3UOJIOTUU H
dapmakonorun» B 9 Kiacce).

MO>XXHO pEeKOMEHJIOBaTh MCMOJIb30BaTh MOAYIH «Kak KUBOTHBIE M PACTCHUS
npucnocadiauBaTcs», «OCHOBBI PACTEHHEBOJACTBa», «MOoJEKyIsipHbIE OCHOBBI
CEJICKIIMM» B KAUECTBE HEMPEPHIBHOTO 00pa3zoBaTeIbHOro 1ukia (5-9 kiacc mo 1 gacy
B HEJIEJIO0) JIs KJIACCOB arpOOMOTEXHOJIOTMUECKOW HAaIIPaBIEHHOCTH.

Monymn «Kak KUBOTHBIE u pacteHus MPUCTIOCAOTUBAIOTCS,
«buorexnonorun» u «MoOJEKyJISIpHbIE OCHOBBI (PU3MONOTUM U (HapMaKOJIOTUN» B
KauecTBEe HENpPEephIBHOTO 0Opa3oBaTesbHOrO mHukia (5-9 kimacc mo 1 yacy B Hemelno)
U1 KJIACCOB OMOTEXHOJIOTUYECKOTO UITU MEITULIMHCKOTO HalpaBICHU.

B3auMmocBsA3p ¢ nporpammoir BocnuTaHus. [IporpamMma Kypca BHEYpPOYHOM
JESTEIbHOCTH pa3paboTaHa C Y4YeTOM pPEKOMEHJAlMi NpPUMEpPHOM MPOrpaMMBI
BOCIUTAHUS, YYUTHIBAET  IICHUXOJIOrO-NEJArornyeckue OCOOCHHOCTH  JTaHHBIX
BO3pPACTHBIX KAaTErOpUid. DTO MO3BOJSAET HAa MPAKTUKE COEAMHUTH OO0YyYarollylo M
BOCITUTATEIbHYIO JEATEIBHOCTh TNI€Aarora, OPUEHTUPOBATh €€ HE TOJBKO Ha
MHTEJUIEKTYalIbHOE, HO W Ha HPaBCTBEHHOE, COLMAJIbHOE pa3BUTHE peOdeHKa. ITo
IIPOSIBIISIETCS:

— B NPHOPUTETE JUYHOCTHBIX PE3YJIBTATOB pPEATU3ALMU MPOrPAMMBlI BHEYPOUHOMN
NESATENbHOCTH, HAIIEAUIMX CBOE€ OTPAXEHUE W KOHKPETHU3aLMI B NPUMEPHOMN
IIporpamMme BOCIUTAaHMUS;

— B BO3MOXHOCTH KOMIUJIEKTOBAHMSI PA3HOBO3PACTHBIX TPyHN sl OpraHu3aluu
MpOQOPUEHTAMOHHOW JI€ATEIbHOCTH IIKOJIBHUKOB, BOCIUTATEIbHOE 3HAYEHUE
KOTOPBIX OTMEUAETCSl B IPUMEPHON TPOrpaMMe BOCITUTAHUS;

— B MHTEPAKTUBHBIX (hOpMax 3aHATUN JJI IMIKOJIBHUKOB, 00ECTICUMBAIOIIUX OOJIBIITYIO
MX BOBJIEYEHHOCTh B COBMECTHYIO C II€JarOrOM W JIPYTMMH JETbMH JEATEIBHOCTh U
BO3MOXXHOCTh OOpa30BaHMsI Ha €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KIII0UeBOE
3HAYEHHE KOTOPBIX I BOCHUTAHUS MOJYEPKUBACTCA NPHUMEPHOM IMPOrpaMMOM
BOCITUTaHUS.

Oco0eHHOCTH paboOThl yUUTENS MO MporpamMme. 3ajada yYuTesi COCTOUT B TOM,
YTOOBI COMPOBOXKJATh IMpolecc MNpodhecCUOHATBHOM OpUEHTAIMU IIKOJIbHHKA,
pacKpbIBasi MOTEHIMANI KaXKJIOTO Yepe3 BOBJICUEHUE B MHOTOOOPa3HYIO AESTEIbHOCTD,
OpPraHM30BaHHYI0 B pa3HbIX (opmax. [Ipum 3TOoM pe3ynpTaToM pabOThl YUYHUTENS B
IIEPBYI0 O4YEpEedb SABISIETCS JIMYHOCTHOE pa3BUTHE ydamierocs. JIMYHOCTHBIX
pE3yNbTATOB YUUTEIb MOXKET AOCTUYb, YBJIEKAs YYEHUKA COBMECTHOM M MHTEPECHOM



UM O00OMM JESITEIbHOCTHIO, YCTAHABIHMBAS BO BpPEMs 3aHATHH TOOpPOKEIATEeIbHYIO,
MO/IICPKUBAIOIIYI0  aTMOc(hepy, HAaCHIIas 3aHATHS I[ICHHOCTHBIM COJIEpKaHUEM.
IIpuMepHas cxema NpoBeAeHU 3aHATHH 110 IPorpaMme:

- OOBsICHEHHE TEOPETUUECKOT0 MaTepuraa o TeMe.
- ITloarotoBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJACHHE OOBEKTOB IS
MPAKTAYECKOTO 3aHATHUS.
- IIpoBeneHnEe MPAKTUYECKOrO 3aHATHUS — OCHOBHAs 3aJa4a OCBOEHHUE METOJOJIOTHH
JAHHOTO SKCIIEPUMEHTA.
- Ilo oOxOHYaHMM TPENIOXKUTH JETSIM, KOTOPBIE 3aWHTEPECOBAINCH JAaHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEAOBATENbCKUN MPOeKT. st 3T0oro Heo0X0IUMO
o0CyIUTh OOBEKTHI, KOTOpbIE Y4YE€HUK OyAeT ucciaeaoBaTb, COCTABUTH ILJIaH
AKCIIEPUMEHTA.
- [ToMOYb y4eHUKY TPOAHAIM3UPOBATH PE3YIIBTATHI SKCIIEPUMEHTA.

OueHutsb pe3yJIbTATHI MIPOEKTHO-UCCIIEI0BATEIBbCKON NEATEIIBHOCTH
IIKOJILHUKOB MOXHO B TPOIECCE 3allUThl UMM CBOMX PadOT B paMKax IIKOJIbHOU
Hay4YHO-IPAKTUYECKON KOH(DEpEHIINH.

COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJbHOCTHA

Moayiab «Kak KMBOTHbIE M PacTeHUs] NMPHUCHOCAOJIUBAKTCH» (IBOJHLIHMOHHAA
koJsiorus) 5 kiaace (34 yaca)
1. Mpbt uccneoyem sncusvte o6vexmut (6 uacos)

CBolicTBa U CTPOEHHUE >KUBBIX OPraHU3MOB (CTpoeHue KjeTku). Bua, ocodb —

OpraHu3M Kak euHas cuctema. Ajgantanuu (mpucnocobnenus). [lonstue romeocrasza
AKUBOTO opranuizma. CrocoObl ero noaepxaHusl.

[lonsiTue BapuatuBHOCTH mpu3Haka. VMccrnenoBarensckue padoTel «Bce nu
(cunMIBI, O€NKHU, O€pe3bl U T.]1.) OJUHAKOBbIE? DOTOKBECTY.

Orpannuenuss Mopdosioruueckux u ¢usnonornyeckux anantanuil. [louemy
OpPraHMU3Mbl HE CTAHOBATCS OECKOHEYHO OOJIBIIMMHU, MAaJT€HbKUMU, BCESIIHBIM.

[Ipaktuueckast pabora «CocTaBisieM KHHUIY PEKOPIOB PACTEHUH U >KMBOTHBIX
HaIIEro Kpas».

2. Bausanue oxkpyscatoweii cpeowt na sncugvie opeanuszmul (12 uacos)
dakTOophI OKpY’KaroIen cpenbl (abuoTuyeckue, OnoTHyecKue,

anTpornorersnbie). I[lpuMepsl abuoTHuecKuX (HAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE
BIIMSTHUE HA KU3HECSATEIbHOCTD KUBBIX OPraHU3MOB: TeMIIepaTypa, CBET, BIAXKHOCTb.
[Ipaktuueckoe 3ansatue «lIBeT u Terno» (KyOUKH JbJa B3BECUTD, TIOJIOKHUTH B YAIIIKU
[letpu Ha pa3HouBeTHYIO OyMmary, yepe3 30 MUHYT B3BECHTh 3aHOBO — KTO ObICTpee
pactasun). Ilpaktuyeckoe 3aHsTHE «YUYTO pacTBOpsieTcss B BOAE» (IKCICPUMEHT
«Kunxuit nom»). [Ipaktuyeckoe 3anarue «Juddy3us BemecTB B Bojae (pacTBOPHI)»,
«/IBmxeHune pactBopoB 1o IBeTKY». IIpakThueckoe 3amstue «Jlen miaaBaeT B BOAE
(alicOepru, 3amep3anue BoaoeMoB)». IIpaktuueckoe 3ansTue «Jlen mpu 3amep3aHuu



pacmmpsieTcs» (pa3pylieHue KaMmasi (oYBooOpa3oBaHue), 3aMEP3aHHUE KIIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH TIPHUCIIOCOOJIEHUS JKUBBIX OPTraHU3MOB K
abuotndeckum (akropam. [IpucmocoOieHuss K OCHOBHBIM aOMOTHYECKUM (pakTopam:
TeMIiepaTypa, BIaXHOCTh U cBeT. [Ipaktuueckoe 3ansitue «lllyba» (kyOuku nbaa
3aBEpHYTh B pa3HbIil Marepual, B3BecUTh). [IpakTuueckoe 3ansthe «IIurmeHTHDY
(MOXHO pa3lenuTh Ha BaTMaHE KpacuTeNn u3 ¢guioMacTtepoBy. [IpakTudeckoe 3aHsITHE
«Kak KMBOTHBIE TIaBAIOT B BOJIE» (DKCIEPUMEHT C MUTMETKOM).

HccnenoBarensckue paboThl «BnusHue cBera (Tersa, BIAXHOCTH, COCTaBa
MOYBBI) HA PACTEHUS B €CTECTBEHHBIX WM HCKYCCTBEHHBIX YCIOBHIX)» (HA JOCTYITHOM

Marepuaie).
3. B3aumooeiicmeusn sncuevix opeanuszmos (4 uaca)
buotnueckue  Qgakroppl.  3aKOHOMEPHOCTH  PAa3BUTUS  MEXBHUIOBBIX

B3auMOOTHOIICHUN. KosBomtonus (XUITHUK-KEPTBA; Mapa3uT-XO3IHH) DBOJIOLUS
ctpareruii  goObiBanusi numu. CouuanbHOCTh. Bunabi-BceneHipbl. [lepeueHb
PaCTEHUUBPEAUTEIICH. UccnenoBarensckas pabota «Habnronenust 3a
B3aMMOOTHOIICHUSMH KUBOTHBIX MPU JOOBIBAHUM MUIIUA (KOPMYILIKHU JJI NTHUI, IJIs
TOPOJICKMX WM CEJIbCKUX >XUBOTHBIX). BeO-kamepwl». MccnemoBaTenbckas paboTa
«PacnpocTpaHeHre BUIOBCUHAHTPONIOB B HAIIE MECTHOCTH.

4, Yenosek 6 scusnu pacmenuii u ry3cusomuovix. (6 uacos)
AHnTponioreHnsie ¢aktopsl. [IpaBma nm, 4TO TMEpPBOOBITHBIC JIIOAW KUIA B

rapMOHUU ¢ npuponod. OjoMallHWBaHUE W NPUPYUYEHUE KUBOTHBIX U PACTEHUM.
3adueM crnacaTh BBIMUpPAIOLIME BHJbI, KaKk 3TO jAenarb. KylnbTypHble pacTeHUs U HX
nukue npeaku. [ToueMmy BaxHO X coxpaHsaTh. Pa3HOOOpa3ue KynbTypHBIX
pPacTeHMII M MX 3HAYECHHME B KU3HM 4enoBeka. KpacHas KHuUra Balledl TEPPUTOPHH.
Oco0o0 oxpaHsiemble TeppuTOpuH, 3amnoBegHuku Poccun u Mmupa. IlpakTnueckas
pabota «Pa3HooOpa3ue KyJIbTypHBIX PACTEHU B BallleM PETHOHE.
HccnenoBarenbckast paboTa «BiusiHMe aHTPONOreHHbIX (DAaKTOPOB Ha pa3BUTHE
pacTeHuil B ropo/ie/HAaCeIEHHOM ITyHKTE.
Oxckypeusi/mpaktudeckas padota «OOIIT B BaimieM peruoHe — yHHKaJbHbIC
O0OBEKTBI TPUPOIBD.

5. Akonozuueckue numu (6 uacoes)
buocdepa — onHa u3 BaxxkHenUmx o0onodyek 3eMiau. YTo Takoe «3KOJIOTHYECKHE

HUIIU» U Kak oHU (opmupytorcs? dopmupoBaHue 3HAHUN MO OHOPA3HOOOPA3HIO
KU3HCHHBIX  (OpM,  TOBEICHYECKUX  MPUCHOCOONCHHM,  MoaudUKarmoHHAsS
M3MEHYMBOCTh (Ha ©0a30BOM ypoBHE). PacturenbHbie cooOmmecTBa W WX THIIBL
Pa3BuTHE 1 CMEHBI paCTUTEIBHBIX COOOIIECTR.

HccnenoBarenbekue paboThl « DKOJIOTHUYECKHUE HUIITH BOKPYT T€OsS — OINMMCaHUE
(dakTopoB OKpyxkaroiieh cpens». McciaenoBarenbckue padboThl «DEHOTOTHYECKUE
HaOIIOIEHUAY .

Moayab «OcHOBBI pacTeHneBoaAcTBa» 6 Kiacc (34 yaca)



1. Beeoenue ¢ pacmenuesoocmeo (1 uac)
Uro-Takoe pacTeHHEBOJICTBO: OCHOBHBIC (DAaKTOPHI BBIPAIIMBAHUS PACTCHUI.

Ucropust pa3BuTusi arpoxumuueckux 3HaHuil (pabotei M.B. Jlomonocona, [O.
JIubuxa, byccenro, B.B. JlokyuaeBa, K.A. Tummupszea, II.A. Kocteruera, JI.H.
[IpssaumauKoBa 1 11p.). [IpakTuueckas padora «bouka JInbuxa.

2. Aepomexnuueckuii 3xcnepumenm (3 uaca)
[IpaBuna MNOCTaHOBKM arpo3kcrnepuMeHToB. llocTaHOBKa 3KCIEPUMEHTOB C

pacTeHusiMA. BpIOOp TeMbl, COCTaBIEHUE TMIOTE3bI, LEIU U 3a/1a4 SKCIIEPUMEHTA I10
BBIPAIIMBAHUIO PACTEHHM B KOHTpoJMpyeMou cpene. KoOHTponaw, mHOBTOPHOCTH,
MpoBeeHHe JKcrnepuMeHTa. llmanupoBanue skcnepumeHTa. OIlLlEHKa pe3yJbTaTOB
skcriepuMenTa. MccnenoBarenbckas padora «PakTophl, BIUSIONIME HA MPOpACTaHHUE
ceMsIH (POCT ITPOPOCTKOB)».

OcBoeHME TEXHOJIOTMM  KPYIVIOTOJUYHOTO  BBIpAIMBaHUS  CalaroB U
MUKPO3€JIEHH B KOHTPOJHMPYEMBIX HMCKYCCTBEHHBIX yclOBUAX. COOp yCTaHOBKH st
BBIpAIIUBaHUS PACTEHUI B KOHTPOJIHUPYEMBIX YCIOBUSAX.

3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuii (10 uacos)
Bona. PactBop. BriTsikKka. AHMOHBI, KaTHOHBI, JJEKTPOIPOBOAHOCTL M pH

pacTtBopa. Ponb XUMHUYECKHX D3JEMEHTOB B MNHUTaHUM pacteHui. IlomydeHue
NUTATENbHBIX BEIIeCTB pacTeHusiMU. llpakTtuueckas pabora «Cxembl MUTATENbHBIX
pacTtBopoB. PacueT 103 y1oOpeHHii J1sl MUTATEIbHBIX PACTBOPOBY.

VY 1006penus: opraHn4ecKre, MUHEpaJbHbIe, MUKpOOHoornyeckue. Tursl
NUTaHusg pacTeHud. BozaylmHoe W MuHepaibHOE (KOPHEBOE) MUTAHHUE PACTEHUMU.
TpaHcnopT NUTATENBHBIX BEIIECTB PACTEHUM: BOCXOMSAIIAA W HUCXOIAIIMK TOK.
Baxneiiive kanuiinbie, pocopHbIe U a30THBIE YIOOPEHHUS, UX CBOMICTBA.

[Ipocteie u cnoxuble ynoOpenus. Ilpaktuueckas pabGorta «llpaBuia
cMmermuBanusa ynoOpenui» Ilpaktudeckas pabora «llurtaHue pacTeHUi: TEXHOJIOTHS
IIPUTOTOBJIEHUS TUTATEJIBHBIX PACTBOPOB JUISl PA3HBIX KYJIbTYp».

Poct u pa3BuTHe pacTeHMii: 3Tanbl OHTOreHe3a, (aKTOPbI, BIUAIOIINE HA POCT
pacTeHui: CBeT, TyCTOTa TMOCaJOK, NHuTaHue, cyoctpar. Ilpakrtuueckass pabora
«MOHUTOPUHT MUHEPAIBHOTO MTUTAHUS PACTCHUIN.

OcoOeHHOCTM NHUTaHUS PACTEHUH a30TOM. A30T M €ro 3Ha4eHUE B KU3HU
pactennii. DOpMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Ucrounnku dochopa s pactenus. 3HadeHwe (Hochopcoaepikammx
CoenmUHEeHMI B KieTke. Ponb Makposprudeckux coeauHeHuidt ¢ocdopa B
PHEPTreTUYECKOM OOMEHE.

Bnusnue kanuga Ha (QuU3MUECKHE CBOWCTBA MPOTOIJIa3Mbl, Ha (DEPMEHTHI
YTJIEBOJOPOAHOTO0 OOMEHa, CUHTE3 0eJIKOB U Jp. Ponb kayius B moaaep:KkaHu HOHHOTO
OajlaHca B TKaHSX, B MPOIECCaX CAMOPETYIISIIUH.

PerynstopHas u CTpyKTypooOpa3oBaTelbHas poJib KaJbliUs. YdYacTHE B
00pa30BaHUM KJIETOUYHOM CTEHKH, MOAJIEPKaHUU CTPYKTYpPbl MEMOpaH U peryJsiius ux
IIPOHUIIAEMOCTH.



3HadyeHWe MarHusl B MeTa0oJM3Me pacTeHuil. Maramii B cocTaBe XJopoduuia,
CXOJCTBO XJIOpouUIa U TeMOTJIO0MHA KaK CBUAETEIHCTBO €IUHCTBA OPTaHUYECKOTO
MUpa.

Cepa M €ro OCHOBHBIE COEAWUHEHHUS, UX POJb B CTPYKTYPHOU OpraHU3aluH
KJIETKH, Y4aCTHE B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.

MuxkpoanemenTsl. llpencraBieHus 0 poiad MHKPO3JEMEHTOB B METa0OJIU3ME
pacteHui. OCOOEHHOCTH MOCTYIUIEHUSI MUKPOAJIEMEHTOB B pacTeHus. CHHEpru3M u
AHTarOHU3M 3JIEMEHTOB TUTAHUS PACTEHUIA.

PactutenbHas AMarHOCTUKAa M METOMABI WACHTH(PHUKAIMU HEI0CTAaTKa/M30bITKA
sanemeHTOB nuTanus. [IpakTuueckas padota «PacTurenbHas TuarHoCTUKaY.

UccnenoBarenbckasi pabora «OleHKa COCTOSHHMS KOMHATHBIX pacTEHUH,
PACTEHMI Ha MIKOJIBHON TEPPUTOPUH, YCTAHOBKA MIPUYMH MATOJIOTHYECKUX COCTOSHUM
(TIpY HAJTUYHN ).

UccnenoBarenbckass padora «OlieHKAa BIMSHUS Pa3IUYHBIX DSJIEMEHTOB Ha
COCTOSIHUE PAaCTeHUH (COCTaBJIECHUE PA3IUYHBIX MOJKOPMOK)».

4. Pezyniamoput pocma pacmenuii. 3awuma pacmenuii (4 uaca)
[TonsiTue o perymnsTopax pocra pacteHuil. CTUMYIATOPBI pocTa — (GUTOTOPMOHBI

(aykcuHbl, ruOOepe/UIMHbI, LMTOKUHUHBI). WHrubutopsl pocra pacreHuit: 1.
IpUPOIHbIE (a0CIM30Basi KUCIOTa U HEKOTOpbIE (DEHOJIbHBIE BellecTBa (MKyMapoBas,
KOpUYHAs, CAIUIUIIOBasi K-Thl), 2. CHHTETHYECKHE (MOpGAKTHHBI, pPETApIaHTHI,
ne(dOoNHaHThl, JAECUKAHTbI, repOuiuabl). DOUTOMOHUTOPUHI U OLIEHKAa COCTOSIHUS
pacteHuii. CoBpeMeHHble crmocoObl  MoHuUTOpuHra. Ilpaktuueckas  pabota
«DUTOMOHUTOPUHT U OIIEHKAa COCTOSAHUS pacTeHud. CoBpEeMEHHBIE CIOCOObI
MOHHUTOPHUHTA.

Hccnenosarenbckast padota «BnusHue rerepoaykcuHa Ha mpopactaHue (poct
Ha Pa3HBIX CTAIUSAX, B PA3HBIX YCIOBUSX) PA3TUYHBIX PACTCHUID.

3ammura pacTeHU OT BpenuTesel: ocHOBBI Omomerosa. [Ipakrtuueckas padora
«MHCcekTapuu: mpaBUiia U yCIOBUS Pa3BEAEHHUS MOJIE3HBIX HACEKOMBIX).

5. Boonaa, necuanasa wu noueeHnas Kyabmypevl, UX HPUMEHEHUE 6
svipawjueanuu pacmenuii. Puzuonozua pacmenuii (6 yacos)

Bopnas, necyaHass U mOYBEHHas KyJIbTYPbl, UX NPUMEHECHHUE B BBIPALLIMBAHUU
pactenuii. [IpoBenenue Bombl B KOpHE M cTeOne pacteHuid. [IpakTudeckas paborta
«KopHeBoe naBneHue».

Boaubiii pexxuM pacTeHHil: CTPOCHHE YCTHHIL: (DAKTOpHI, BIUSIOMIHME HA WX
pacKpbhITUE€ M 3aKpbhITHE. 3HAUYCHUE MEXaHW3Ma pEryJsiliuM HWCHapeHusl BJlaru
pactennem. llpaktuueckas pabota «lIpuroroBieHue mnpemnapara YCTBHUI[ METOIOM
CIENKaY.

HccnenoBarenbckue paboThl: «BiusiHUE YCTOBUN COAEp)aHUS PACTEHUN Ha
KOJIMYECTBO YCTBUILY.

®doTOCUHTE3 — YHUKAJIBHBIN TpollecC pacTeHui. TeMHOBas W cBeTOBas (pa3wl



dotocunTe3a. 3HaueHue (PoTocUHTE3a I KUBBIX opranu3mMoB. [IpakTuyeckas pabora
«DyHKIMOHANIbHAA JIMarHOCTHKA PACTEHUH IO AKTHUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatenbckast pabora «Onpenenenue xnopopumia A u b, oueHka
(OTOCUHTETUYECKOI aKTUBHOCTHU PacTEHUH U (PAKTOPOB, BIUSIOUINX HA HEEY.

@DaxTopsl pocTa pacTEHUI: BO3yX U ajdpauus. Ilog3emMHoe npIXaHNE pACTEHM:
COCTaB TMOYBEHHOTO BO3/AyXa, Ta3000MeH. [‘a3000MeH mpu OGeCOYBEHHOM
BbIpaiuBaHuu. [Ipakruueckas pabora «Aspaumss, CO2 n O2. JIpiIxaHuEe pacTeHUID.
[IpakTuueckass pabota «JlpIxaHWe pPACTCHH: OICHKA WHTCHCHUBHOCTH JIBIXaHUS
pPaCTEHU U IIIOJIOBY.

UccnenoBarensckue paboThl: «BnusHue cnocoba BelpamuyBaHus (cocTaBa
UTATEIbHOW CMECH, CXEMbl BHECEHUS) HA POCT U Pa3BUTHS Pa3IMUHBIX PACTEHUI.

6. Kynemypuuie pacmenusn. Cospemennsie acnekmaul cenexyuu (4 uaca)
Kak yenoBek cran ucnonb3oBaTh pacTeHuss? CBA3b pa3BUTHS LUBWIA3ALUU

YEJI0OBEKA M OJIOMAIllHUBaHus pacteHuid. Jlomectukanus. Juckyccus «Jlomectukanus,
BCE JIM PACTEHUS U JKUBOTHBIC, KOTOpPHIE >KUBYT PSAJOM C UEJIOBEKOM UM
OJIOMAIIHUBAIOTCA? MOXKHO JIM CYUTATH TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM?)

HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Buasl m3menuunBoctTh. [lpaktuueckas pabora «MonudukanmonHas
HU3MEHYHMBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — MarepUallbHbIA HOCHUTENb HACIEICTBEHHOCTH W HW3MEHYHMBOCTH.
HyknenHnoBsie kucioThl. JIokanu3anus reHETUYECKOr0 MaTepuala B KieTke. [lenenue
kierok. Pemmukanus JIHK.  OcHoBHast gorma  MOJIEKYJSIpHOM — OMOJIOTHH.
Tpanckpunius. Tpancnsuus. Myrauuu. Ilpaktudeckas padora «['eH — MHCTpYKIUsS
1o cOopke KieTku (Ha Oucepe win KOHCTpykTope)». [Ipaktuueckas padora « MyTtarus
Ha OyTepOpoie (1000l 00BEKT U3 MPEabIAYIIeH paboThl, T/Ie H3MEHEHNE HHCTPYKITUN
MPUBEIET K U3MEHEHHUIO BHEIITHETO BHUJIa 00EKTA)».

7. Pacmumenvnasn npooyxuus. (6 uacos)
Hanzemnble u mo3emMHbie opranbl pactenuid. [loGer u BUIOM3MeHEeHHBIM o0er

pacteHuii. CriocoObl pa3MHOKEHHSI PACTEHUU.

[lonsiTue o0 KadecTBe MNPOAYKTOB mnHTaHus. IIpoOiieMbl KOHKYpEeHIMU
OTEUECTBEHHBIX NPOJYKTOB NHUTAaHUS C HUMIOPTHbIMU. Jlorucruka AOCTaBKU U
CpEICTBAa COXpaHEHUs MNpoAykKToB mnurtaHus. llpaktuueckas paborta «IIpenenbHO
nomyctumble  koHneHtparuu  (IIJIK) wu  meTomer  koHTponsi  G€30MacHOCTH
PACTUTENBHBIX IPOAYKTOB ITUTAHUS.

Mukpo3senenb: TMone3HOCTs U TexHojorusi. MccienoBatenbckass pabota
«O11eHKa KadecTBa BBIPALIEHHON MUKpO3eJIeHu» (MO0 CBOs, JUOO M3 Mara3uHa).
XuMHUUYECKUH aHaIu3 NpoAYKIMU. OCHOBBI CIIEKTPO(HOTOMETPHUHU.

[Torenunometpusi. Xpomarorpadus. [Ipaktuueckas padora «MeToIbl OIIEHKH
KauecTBa pacTUTEIbHOM MNPOAYKIMH: XPaHEHHE M COXPAHHOCTb IUTATEJIbHBIX
BeLIeCTB» (TI0 JOCTYITHOMY 000PYIOBAHHUIO).

Hccnenosarensckas pabota «Onpenenenue ButamuHa C MeTogoM oOpaTHOTO



TUTPOBAHUS B IUIOAAX HA PA3HOM CpPOKe (croco0e) XpaHESHUs».

Monyab «brorexHonorus» 7 kiaace (34 gyaca)
1. Buomexnonozusn (4 uaca)
[lonsiTue OWMOTEXHONOTHMHU. 3adeM 4YeIOBEKY OHOTEXHOJIOTHMH, B YeM UX

NPEUMYIIECTBO  Tepel  XUMHUYECKUM  CHHTe30M. OCHOBHBIE  OMOOOBEKTHI
OMOTEXHOJIOTHH: TIPOMBIIUICHHBIE MHUKPOOPTaHU3MBI, KJICTKH W TKaHH pPaCcTEHUH,
KUBOTHBIX M 4YeJOBeKa, Owokatanm3aTophl. [Ipaktmueckas pabota «IIpumeps
MIPUMEHEHUST OMOJIOTUYECKIX 0OBEKTOB B TBOCH JKU3HU.

Colpbe 111 OMOCHHTE3a U OLIEHKA €ro OMOJIOTMYECKOW EHHOCTHU. OCHOBHBIC
UCTOYHHUKHU yTieporda, a3ora, ¢ocdopa, MukposneMeHToB. lMcciemoBaHue HOBBIX
UCTOYHUKOB CBHIpbS (BKJIIOYAsl BOMPOCHl €ro MpeIBapUTEIbHOW 00paboTKM),
pa3paboTKa HOBBIX MUTATEIBHBIX CPEJ, B TOM YHUCJIE BKIIOYAIOIIUX OMOCTUMYIIATOPHI
U Jpyrue dJEMEHTHI YIPaBJIEHUS W ONTHUMHU3ALUU IMPOIIECCOB OMOCHMHTE3a. MeTobl
ONITHMH3AIINN TTUTATETBHBIX CPE]I.

2. Mukpoouonozus (6 uacos)
[TomoxeHne MPOKAPHOTOB B CHCTEME oOpraHudeckoro wmupa. CtpoeHue

OakTepuanbHOW KieTku. Knaccupukaumss Oakrepuil. Mopdoiorust Oakrepuil.
[IpocTeie UM CIIOKHBIE METOIbl OKpalmuBaHus Oakrtepuil. Dusmonoruss OaKTEpHii:
NUTaHWE, JbIXaHUE, POCT U Pa3MHOXKEHUE. 3HAKOMCTBO C JOMEHOM ApxeH
(3KCTpeMOPMIBHOCTh, OCOOEHHOCTH CTpoeHus KkieTku). JlaboparopHas pabora
«®DukcupoBaHHble mpenaparsl Oakrtepuil. OmnpeneneHue GOpMbl MPEITOKEHHBIX
KyJIbTYp MHUKpPOOPraHU3MOB, HUCIOJIb3Yysl MPOCTOM MeToja oKpackw» JlabopartopHas
pabota «OmnpeneneHue TUIa KIETOYHOM CTEHKH METOAOM OKpalluBaHUs 1o I'pamy»
(Ipu HaTUYUK PEAKTUBOB).

MonouHokucioe U crnuptoBoe OpoxkeHue. DotorpodHbIe B XEeMOTPO(HBIC
Oaktepun. KuHermueckoe omucaHue Mpolecca pocTa  MHUKPOOPTaHM3MOB.
OKCcroHeHIMallbHass ~ Mofelb pocta. KunHernka rubenun  MHKpPOOPraHM3MOB.
JIaGoparopHas pabota «IIpuroroBnenue MPYKU3HEHHBIX npenaparoB
MOJIOYHOKHCIIBIX OaKTEpUil».

[TaTtorennsle Oaktepun. YymHas majoyka W dYepHas CMEpTh, OOTYIH3M,
CTOJNIOHSIK, TyOepkyne3. HMcropuss O0oppObl ¢ OakTepUATbHBIMH HH(DEKIHUSIMHU.
Jlabopatopnas pabota «IloceB cmbiBa ¢ pyk Ha vamiku [lerpu». JlabopaTophas pabora
«Brpigenenne ynuCcTOM KynbTypbl OakTepuil. MeTo pa3BegeHuil. MeTo1 HCTOILIAIOUIEro
mTpuxay. JlabopatopHas pabora «Mopdonorudyeckas XxapakTEpPUCTHKA BbIICICHHOMN
YUCTOW KYJbTYpPBl: XapaKTEPUCTHKA KOJOHHH, (QopMa OakTepuid, THUI KIETOUYHON
CTEHKI.

BoliHa O0eCKOHEYHOCTH: aHTUOMOTHKM TMpOTHB OakTepuil. MexaHU3MbI
NeUCTBUN aHTUOMOTHKOB. MeXKiIeTouHas KOMMYHHUKanus Oaktepuit. YyBCTBO
kBopyMa. Jlaboparopnast pabora «CpaBHEHHE pOCTa MUKPOOPTaHM3MOB Ha Yallke 0e3
U ¢ gobaBneHus aHTHOMOTHMKOBY. Mccmemomatenbckas  pabdota  «llowmck



MUKPOOPTAaHU3MOB 00JIaTAIOIINX aHTATOHUCTUIECKON aKTUBHOCTHION.

[Ipumenenue Oakrepuii uenoBekoM. KunHeTnueckoe omnucaHue OHMOCHMHTE3a
IPOJAYKTOB MHUKpOOpraHuzMamu. bakTepuu, KOTOpble MOTYT pasjiaraTh IUIACTHK.
UccnenoBarenbckas pabota «BbiereHue MOJIOYHOKUCIBIX OaKTepuid, HCClIeOBaHUE
UX aKTUBHOCTH.

Mukpoopranusmbel B arpoOMOTEXHOJOTUH. VICKyCCTBEHHBIE —accolMaluu
pacteHuii ¢ MukpoopranuzMamiu. MccnenoBarenbckas padorta «Bbiaenenue OakTepuii
ITOJIE3HBIX JJI1 PACTCHUI.

3. dykapuomuueckue opzanuzmul 6 OUOMEXHOI02UU (N1eCHesble 2PUDbL,
oposcxcu, 6ooopociu) (6 wacos)

[InecHeBble TPUOBI MPOAYLEHTHl OMOJIOTMYECKH AaKTUBHBIX BemiecTB. OOmas
XapaKTEpPUCTUKA JIPOXOKEH caxapoMuleToB. VCTopusi HCHONB30BaHUS JIPOXIKEH B
TPAIUIIUOHHOW  OMOTEXHOJOTMH. TEXHOJOTUM BHUHOJAEIUS U  XJIeOOINeUeHus,
CIICMAIU3UPOBAHHBIE pachl Ipoxioked. MeTabonu3M aposxokei. Peakiusi ciupToBOTO
opoxenusi. JlaboparopHas pabota «llogcuer kieTok apoxxed B kamepe ['opseBay.
JlaboparopHas pabora «OOHapy)eHHE MPOAYKTOB CIIUPTOBOrO OPOKEHUS: ITHIOBOTO
CUpTa W YIJIEKUCIOro ra3a». llomydyeHue BTOPUYHBIX META0OJIUTOB B JIPOXIKAX.
Jpox:oKu Kak MPOayEeHTh OMOTOTIUB.

[TonyyeHnue 1neneBbiXx OeIKOB B Jipoxskax. (OCOOEHHOCTHM BETreTaTUBHOTO U
MIOJIOBOTO PAa3MHOXEHHUS Y APOKKEH, 3HAUCHUE M3YUEHUS MUTO3a M IIUTOKWHE3a I
ONTUMHU3AIMUA TPOIECCOB KYJIbTUBUPOBAHUSA JIPOXIKEBBIX IITAMMOB, TMOHUMAaHUS
MPUYUH TATOTEHHOCTU JPOAOKEH W TrpuOOB, TMOUCKA MHUILICHEW (YHTUIUIOB H
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX MIPENapaToB.

JlaGoparopHas padota «HabmoaeHne pa3MHOKESHHS APOKKEBBIX KICTOK.

[Ipaktuueckass pabora «llomyyenwme TBOpora u Kedupa Ha OCHOBE
MOJIOYHOKHUCIBIX Oaktepuit». Ilpaktudeckas pabora «OCHOBHBIE BHJBI KBaca U HX
XapaKTEePUCTUKA» «JIpOXOKM H MOJIOYHOKHCIBIE OaKTepuu, TMPUMEHSIEMbIC s
Mpou3BoJicTBa KBacay. [Ipaktuueckas pabora «CpaBHUTEIBHBIN aHAIU3 Pa3BUTHUSA
JIPOXOKEH B a’pOOHBIX U aHA’POOHBIX ycioBuUsAx». [IpakThueckass padora «MeTojsl
OLICHKM  CBOMCTB  XJieOOmeKapHbIX  Jpoxxked. OcCoOEHHOCTH  MPUMEHEHHS
MIPECCOBAHHBIX, CYIIIEHBIX U MHCTAHTHBIX JIPOMOIKEI.

UccnenoBatenbckass pabota «BnusHue ¢GU3NKO-XUMHUECKHX (HAaKTOPOB Ha
KaueCTBO OMOTEXHOJIOTMYECKOW MPOAYKINH (KBac, Kepup, ChIp, XJed u JIp.)».

Bomopocnn — mepcrneKTHBHBIM OOBEKT JUIsl TIPOM3BOJCTBA OENKa W YIJIEBOJIOB.
buotexHomornueckue METOAbl OYHUCTKH TBEPJBIX, KUIAKUX OTXOJIOB M Ta3000pa3HbIX
OTX0J1I0B MPOU3BOACTB. CTOUHBIE BOJIbI. CXEMBI OUHCTKH.

buopunsTpel, a3pOTEHKH, METAHTEHKH, OKCUTCHKU. AKTUBHBIN UJI U BXOJIAIINE B
HEr0 MUKpOOpPraHu3Mebl. Vcroas30BaHue BOJOPOCEH B OYMCTKE CTOYHBIX BOJI.

UccnenoBatenbckas padota «Biusaue Qu3nkKo-xuMu4ecKux (PaxkTopoB Ha pocT
Bogopocyu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayus (4 uaca)



HacnenctBeHHOCTh M H3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Bumer m3amenunBocTh. [lpaktuueckas pabora «MomnudukanmonHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['eH — MarepUalbHBIA HOCHUTENb HACIEICTBEHHOCTH W HW3MEHYHMBOCTH.
HyxkiiennoBeie kuciaotsl. JIOkanu3amnus reHETUYECKOr0 MaTepualia B KieTke. /lenenue
kierok. Pemmukanuss JIHK.  OcHoBHast 1ormMa  MOJEKYJSIpHOM  OHMOJIOTHH.
Tpanckpunmus. Tpancasuusa. Myrauuu. IIpaktuyeckas padora «['eH — MHCTpYKIUS
o cOopke KJIEeTKH (Ha Oucepe uin KOHCTpYKTope )». [IpakTrueckas paborta «MyTtamus
Ha OytepOpose (000l 00BEKT U3 MPEAbLAYIIEH paboThI, Te N3MEHEHNUE HHCTPYKITUU
NpUBEACT K U3BMEHEHHUIO BHEUTHETO BUJIa 00BEKTA)».

5. Bupyconozcus. (3 uaca)
[lonoxenue BUPYCOB B cucTeMe opranudeckoro wupa. CrpykTypa u

XUMHUYECKUN cocTaB BHUpycoB. Kiaccugukauus BupycoB. Pemnpoaykiusi BUPYCOB.
[IpocMOTp TOKYMEHTaIbHOTO (UIbMa O BUPYyCaX.

Bupycel -  Bo30yauTenn  MH(QEKIUOHHBIX  OoJjie3Heil.  OHKOBUPYCHI.
bakrepuodaru: ctpoeHue, cBoiicTBa, npumeHeHue. lIpaktuueckas pabota. «Metox
pa3Benenui» llpaktuueckas padora. « TutpoBanue Oakrepuodaros». buonornyeckue
METOIbI O0PHOBI C BUPYCaMU.

6. I'ennas unsicenepus u ouomexnonozuu. (4 uaca)
OcHoBBI reHHOM uHkeHepun. Bekropa. Crnenuduueckue GpepMeHThl OaKTepuid.

[Ipaktuueckass paboTra «IHIOHYKJIE€Aa3bl PECTPUKIUU (paboTa € HYKICOTHIHBIMU
NOCJIEOBATENBHOCTSMH Ha Oymare)».

buotexHonoruu npoayKuuu OE€JIKOB B OaKTepHAIbHBIX KyJIbTypax. JlocTuxkeHus
T€HHON MHXKEHEPUU U OUOTEXHOJIOTHUH.

CRISPR/Cas — cucreMa aJanTUBHOIO HMMMYHHTETa OakTepuil W apxe.
[Ipaktuueckass pabdota «l'ennbie HoxHuibl - CRISPR/Cas (MomenupoBanue Ha
Oymare)»

I'MO. Metonbt nonyuenuss ['MO. HUrpa-guckyccust «Bwiurpail rpaHt Ha
cozmanue | MOy.

7. Buomexmnonozuu ¢ scusommnosoocmee (4 uaca)
JloMecTHKAIUS OCHOBHBIE JOMaIIHHE ’KUBOTHBIE; COBPEMECHHbBIC

AKCIEPUMEHTAX MO JOMECTUKAIIUU KUBOTHBIX (JIUCHUIIA, HOPKA U JIp. — AKCIIEPUMEHTHI
Hay4YHOM LIKOJIbI akajgeMuka bensesa). Juckyccus «JloMecTukanus, Bce JIM pacTEHUS
U J)KUBOTHBIE, KOTOPBIE KUBYT PAJIOM C YEJIOBEKOM MM OJIOMAIIHUBAOTCS? MOKHO Jin
CUMTATh TapaKaHa OJIOMAITHCHHBIM >KHBOTHBIM?).

CoBpeMeHHBIE METOAbl B KHWBOTHOBOJICTBE: TpaHCIJIAHTALUsI AMOPHOHOB,
XUMEpHbIE  JKMBOTHBIE, KJOHHMpoBaHue. [IpakTthueckas pabora «MeToauka
KJIOHUPOBaHM (MOJICIUPOBAaHKE HA Oymare).

OcHOBHBIE 00JIE3HU JKUBOTHBIX W POJIb MATOT€HHBIX MHUKPOOPTaHW3MOB U
1apa3uTOB B PAa3BUTHH 3a00JIeBaHUN JOMAIIHUX >KUBOTHBIX M OCHOBHBIX Mepax
OOpbOBI C HHUMH, POJb IIOJE3HBIX MHUKPOCHMOMOHTOB B OpPraHM3Me >KHBOTHBIX.



[TonoxutenbHoe ¥ TOOOYHOE (OTPULATENIHLHOE) BO3JACUCTBUUM AHTUOMOTHUKOB Ha
OpraHu3M B XOJ€ JICUCHHUSI )KUBOTHBIX; LIEJIM U 33]]a4U BETCPUHAPUH.

buorexHonmorus kopMoBbIX mnpenapatoB. [Ipaktudeckas pabora «CocTaBieHue
panMoHa  TUTaHUS  JKMBOTHOTO,  pacyeT  pacxoJOB  HAa  COJEpIKaHHE».
UccnenoBarenbckas padota «OlieHKa KaueCTBa MOJIOYHOM MPOTYKIIHI.

8. Buomexnonozuu 6 pacmenuegoocmee (3 uaca)
OcHoBHBIE MeTOnbl cenekuuu. ['mOpuauzanus. ®opmbl oTOOpa. OCHOBHBIE

HAIPABIICHUS CENICKIIUU: YIyUYIICHHE YPOKalHOCTH, YCTOMYUBOCTH K OMOTUYECKUM H
abuotnueckuMm ¢akropaMm. I[lpaktuueckass pabora «BripammBaem ropox. Kak
IIPOBECTH CKPEIIMBAHUE Y TOPOXA».

OCHOBHBIE TOAXOMABI CENEKIMH W OHOTEXHOJIOTUH KYJIBTYPHBIX pPacTEHUH,
['ubpunuzauus, oTHajdeHHas TUOpUAM3ALUs, HCKYCCTBEHHBIH OTOOp, TIe€Tepo3uC,
TpaHcopmalysi, MyTareHe3, TeHeTHUEeCKOe pellakThpoBaHue). Vcropus ceiaekuuu B
Poccun u mupe, nCTOpHs pa3BUTHS BaKHEUIINX COPTOB KYJIBTYPHBIX PACTEHUN.

Kak wu4enoBexk wmoxer wmoauduuupoBath pacteHus? ['eHHas WHXKEHepUs
pactennii: YTO Takoe reHeTHUYeCKas WHKEHEPHsS pacTeHUM. TpaHCTeHHBIE PACTEHUS.
Metoael mosydeHus. OOpazoBaHue OIyXoJded y pacTeHHil. ArpobakTepuaibHas
tpanchopmarms:  Ti-mmasmuael.  Tensr  T-JIHK.  MonekynsipHo-reHeTHYECKHE
MexaHu3Mbl TpaHchopmauuu. ['eHernueckoe penakrupoBanue. CoOBpEeMEHHbIE
IIOAXO/bI U JOCTHKEHUS T€HETUYECKOTO PEIaKTUPOBAHUS PACTCHUM.

[IpakTuueckass pabora «l['eHOMHBIE HOXHUIBI (MOJEIUPOBAHUE PaOOTHI
cuctembl CRISP-Cas).

Ecte nu xu3Hp B mpoOupke? BHOTEXHONOrusi KyJIbTYpHBIX paCTEHUU.
UccnenoBarenbckass pabora «BeIpamyBaHue pacTeHuid B OpoOupke (MOXKHO
BOCIIOJIb30BaTbCA Pe3yJbTaTaMU MPEABIAYIIAX HKCIEPUMEHTOB II0 COCTABJICHUIO
NUTATEJbHBIX PACTBOPOB JJII PACTEHUMN )».

Moayab «MoseRyasipHble OCHOBBI (PM3MOJI0TMU M (PAPMaKOJIOTHI»
8 kiacc (34 yaca)
1. Dusuonozuueckasn xumus. (10 uacos)
Beeaenue. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBnble (popMbI

KHCJIOpOJa, UX MOJy4YECHUE, HEUTPATU3aLtsl.

MakpoasieMeHThI: TIPOIEHT COJEPKaHUsI B OpTraHU3Me, BBITIONHAEMAas (QPYHKITUS,
colepkaHue B mpoaykrax nutanus. Ca2+ - CBsA3BIBAIONIME OCNKH, JETIOHUPOBAHUE
KaJbLHs, PETYJSLMSA YPOBHS KaJdblMsl B OpraHU3ME: TOPMOHBI IOoYeK. Mg — cTpoeHue
xJIopo(uIia, €ro aKTUBAIMS COTHEYHON dHEPTHEH.

MUKpO3JIEMEHTBI: B KaKUX MOJIEKYJIaX COJEpKaTcCs, BBINOJHseMas (yHKIMS,
coaepKaHue B MPOAYKTaX MATAHUSL. [Tocnencrus Mepe103UPOBKHU
MHKpO3JIEMEHTaMU. Fe — ycBauBaeMble TUIIbI COEAMHEHUH Keme3a.

['emonpoTenHbI, TEMOIMAHUH, TUTOXPOMBbI. Cu — YCBOEHUE U TPAHCHOPT ME/IH.

benku, comepxkamue menp. Ilatonornueckne cuHapoMsl Menke u Buibcona,



CBSI3aHHBIE C META0OJIM3MOM MEJIH.

Tokcuunble amemeHThl [lepronnueckor cHCTEMBI Ui OpraHu3Ma. BiwnsHue
HEZ0CTaTKa MaKpO U MUKPO3JIEMEHTOB Ha KMBBIE OPTaHU3MBI.

UccnenoBarensckass  pabota  «KoinmdecTBeHHas  OLIGHKA  COJEp KaHUSA
MHUKPORJIEMEHTOB UJIM BUTAMUHOB B IUIIEBBIX IMPOJTYKTAX

XKupsl. 3a00neBanus YelnoBeKa, CBSI3aHHbIC C HAPYUICHUSIMH >KUPOBOTO OOMEHA.
JlucnunuaemMun.

VYrieBoapl. 3a001eBaHUs YEJIOBEKA, CBSI3aHHBIE C HAPYLICHUSMH YTJIEBOIHOIO
obmena. CaxapHblil TuaderT.

benku. Ctpoenue. 3abosieBaHUs YEJIOBEKAa, CBA3aHHBIE C HAapPYIICHUSMU
oenkoBoro oOMeHa. dyHkuuu OenkoB. depmentsl. Mexanusm aeiictBus. Kiaccel
¢depmentatuBHbIX peakuuil. Kopepmentsl. Ilpaktnueckoe 3anstne «KauecTBeHHbIE
peakMy Ha OpraHuyeckue Mosekyib». I[lpaktuueckoe 3anstue «JleHatypanus
oenkoBy [IpakTnueckoe 3ansTue «M3yuyeHrne akTHBHOCTH aMHJIa3bD».

Butamunbl KUpopacTBOpUMBIE, BOJIOpacTBOpUMEbIe. [IpeBpalieHue BUTAaMUHOB
B aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OcHOBHBIE THUIIBI META0OJIMYECKUX peakuuil. buosHeprernyeckue mNpoIECCHI.
I'mukonus. uxn Kpebcea. Llens nepenoca 35mekTpoHOB. OKUCIEHUE KUPHBIX KUCIIOT.
Karabanu3m amunokucior. I'mrokoHeoreHe3. CHHTE3 YIJEBOJOB, OEJKOB, KHUPOB.
Metabonutnyeckue 3aboneBanus. IIpakTuueckoe 3ansTHe «PemeHue 3agad Ha
SHEPreTUYECKUN OOMEH.

Knerka. [Tonsatue meMOpanbl. @yHKIIMKM MeMOpaH. Buasl TpaHcnopTa B KIETKY.
MeMOpanHble opraHoujipl. 3a00JeBaHHsA CBSI3AHHBIE C HapyLIEHUEM padOThI
MEMOpaHHBIX OpraHesul, 0OJIE3HH HAKOIUIEHHsS. THUIBl KOHTAKTOB MEXAY KJIETKaMHU.
3HAUYEHHE MEKKJIETOYHOW KOMMYHHUKALMM JUIS 3J0pOBbsl opranusMma. lIpaktudeckoe
3aHsTHE «Jlnamus (kieTouka Tpayoe)y.

Snpo. VYpoBHM  yNakOBKM  XpOMAarhHa. XPOMOCOMHBIE  TE€PPUTOPHH.
HememOpaHHbIe OpraHOU/IbI.

2. Monexynapuas ouonozusa. (10 uacoe)
OCHOBHBIC BEXH Pa3BUTHS MOJICKYJISIpHOUM Owosioruu. HykjienHOBBIE KHCIIOTHI.

OcHoBHble npuHIUIBI cTpoeHus. [lpaktuueckas pabora «Beigenenne JHK w3
O0anana». [Ipaktmueckas pabora «Monens JIHK-opuramm». I[lpaktuueckas pabota
«Omnpenenenue kavectBa npenaparoB JIHK ¢ momompio criektpodoTtomeTpun» (mpu
HAJIMYUU 000pYyI0BaHUS).

Marpuunbie CUHTE3BI. Perumikanus — OCHOBA KJIETOYHOTO JejieHus. [[puHiunb
permukaruu.  [Ipaktuueckas  pabora  «PemmkatuBHas ~— MammHa — (Urpa-
JIEMOHCTPALIUS )».

[TpakTuyeckas padota «I 1P (Monens amrmundukaiys Ha Oymare).

Mytanuu. Yto BeI3bIBaeT n3meHeHnus B ctpoenuu JJHK. [TpuHumner penapanuu.
Tpanckpunimus. [IpakTudeckas padota «Cuna mpomMoTopay.

['enernueckuit koa. [IpakTuueckas pabora «Pemenue 3agad Ha TEHETHUECKUI



koa» Tpancmsmus. [Ipaktuyeckas pabora «DonaauHr OEIKOBY.

Opranusanus reHoma BUPYCOB IIpOTMBOBUPYCHBIE CPEICTBA, MEXAHU3MbI UX
JICHCTBUS.

Opranmzanuss  reHoMa  Oakrtepuii ~ AHTHOAaKTepUalbHbIE  Ipenaparsl.
UccnenoBatenbckass  pabora  «PacmpocTpaHeHne — aHTMOMOTHKOPE3UCTEHTHBIX
OaxTepuii»

Opranusainusi reHoMa 3ykapuoT I'eHoMHOe pepakTupoBaHue. I[lpakThueckas
pabota «PaboTta B coBpeMeHHBIX reHeTHYecKux 0aszax naHHbIX. [IpoBenenue In silico
aHaIM3a I0CIIEJ0BATEIBHOCTEN TCHOBY.

3. @apmaxonozun (14 uacos)
[TonsiTre o nexapcTBax. [I[pUHIUTIBI TOJIX0a K TIOMCKY HOBBIX JICKAPCTBEHHBIX

cpenctB. CKpUHUHT U ero Meronbl. VMccnenoBarenbckas padota «KCIEPUMEHTHI 10
ONPEIEICHUI0 TOKCHYHOCTH BEIIECTB HA APTEMUIUAX.

[Iytn BBenenus JIC. @apmakOKMHETHKA JIEKAPCTBEHHBIX BEIIECTB. BecackiBaHue
(abcopOumsi)  nmexkapctB.  OCHOBHbIE  MEXaHM3Mbl  BcachlBaHUsA.  TpaHcmopT
JIEKapCTBEHHBIX BewecTB. ['eHpl u Oenku nepBoil (a3pl Ouorpanchopmanuu. Ilytn
BBIBEJICHUSI JIEKApCTB M3 OpraHu3Ma. DKCKpenuss U uMuHanus. ['eHsl U Oenku
BTOpoil ¢a3pl Ouotpanchopmanuu. PapmakoauHamuka. [naBHoe U 1MOOOUYHOE,
PE30pOTUBHOE U MECTHOE, MPSMOE, HEMPSIMOE U peIeKTOpHOE IeHCTBUE.

Buner B3aumonerictsus ekapctB. CHHEPIU3M U aHTaroHW3M IIPU COBMECTHOM
JEHUCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX Pa3HOBUIHOCTH.

TpancMeMOpaHHbBIN CUTHAIMHT. THUIBI KJIETOYHBIX PELENnTOpPOB. MeMOpaHHBbIE:
MOHHBIE KaHAJIbI, KATAJIUTUYECKHE U coNpsKeHHbIe ¢ G-0enKkaMu; BHYTPUKIETOUHBIE!
LUTOIIA3MaTUYECKHE u JIEpHBIE. MexaHu3Mbl JIUTaHI-PELENTOPHOTO
B3auMozeiicTBusl. CeneKTUBHOCTh (M30MPaTeNbHOCTD) NEHCTBUS, CBA3b «XMMHUYECKAs
CTPYKTypa — (hapMaKoJIOTUYecKasi akTUBHOCTb BEILIECTBY.

PapMaKOJIOTUIECKON MOLYIJISIIUA CUHANITUYECKON XOJIMHEPTUUECKOM MepeIadH.
MonekyasapHblii ~ MexaHu3M  JeMcTBUS M (DapMaKOJOTMYECKHE  CBOMCTBA
Mx011MHOOJIOKaTOPOB, TAHTIIMOOIOKATOPOB U KypapemnoI00HbIX CPECTB.

®dapmakosioruyeckasi perysisiliis aKTUBHOCTH aJIpEHEPruYecKOro CHHarca.
ApEHOMHMETHKH, aJpEeHOOJOKATOphl, CcUMMATOIUTUKU. [IpakThueckas pabota
«BnusHue aapeHanuHa Ha cepeuHble COKpalleHus (IporpaMMHOe 00ECICUEHUE)».

MonekynspHasi (apMakoJoTvsi aHTHAIEPTHUYECKUX CPEJICTB. |'MCTaMUHOBBIE
pELenTopbl: TUIBI, MOJIEKYJsipHas opraHuzanus. Ctabuiuzatopbl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJIIPHBI ~ MEXaHW3M  JIeUCTBHS, OCOOCHHOCTHM KIMHUYECKOTO
MPUMEHEHUS1, TOUKH MPUIIOKEHUS TEUCTBUSI MHTUOUTOPOB JIMIHUIHBIX MEIUATOPOB.

MexaHu3M JeHCTBHSI U TPUMEHEHUE MPenapaToB, CTUMYIUPYIOUIUX MPOLECCHI
uMMyHuTeTa. Papmakosoruueckass XapaKTEpUCTHKA WHTEPJICUKUHOB: MOJIy4YEHHE,
MEeXaHMU3M JAecTBUs, mpuMeHeHne. OCHOBBI MAaTO(PU3UOIOTUU OCTPO(PA30BOrO OTBETA,
Meauanus BOCHAJECHHS. MOJEKyIspHbBIA MEXaHH3M I[POTUBOBOCHAIUTEIBLHOTO
NEUCTBUA  TJIFOKOKOPTHUKOCTEPOUIOB, HECTEPOMJHBIX  MPOTHBOBOCIAIUTEIBHBIX



cpencts. [Ipaktuueckas padora «l'ncTomorndeckue npenapaTbl UMMYHHOU CUCTEMBD».
IloHaTE O HaApKO3€ M HApPKO3HBIX Ipenaparax. KieTouHbld M HEPBHBIM HAPKO3.
@apMaKoJIOTUYECKasl XapaKTepUCTHUKA OTACJIBHBIX TPYIIl HApPKO3HBIX CPEACTB.
[TocnenoBarenbHOCTH IEUCTBUS Ha LIEHTpaIbHYIO cucTemy. [IpakTuueckas pabota
«I'ucronornueckue npenapaTsbl HEPBHON CUCTEMBDY.

®duznonornvyeckuii coH; ¢as3pl cHa. Bunmbl Hapymenuit cHa I[lonstue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTtax (FTMMHOTHKAX).

MonekynsipHble acneKkThl Houuueniuu. OnuaTHble PEUENnTOpbl, WX THIIBL.
DHKehanuHbl U SHAOP(UHBI - SHIOTCHHBIC JIUTAH bl OMTMATHBIX PEIIEITOPOB.

AHTUIICUXOTUYECKOE JCHCTBUE, BIMAHME HA (PYHKIUIO 3KCTpArUpaMHUIHON
CUCTEMBI, IMOILIMOHATILHYIO cepy, PBOTHBIM LEHTpP, apTepuaIbHOE AaBJICHHUE, LIEHTP
TEpMOpPETYJSALNU. MOJIEKYJISIpHBIE MEXAHU3MBI JICHCTBUS HEUPOJIENTUKOB, BIUSHHAE HA
n0(aMUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U TMCTAMHHOBBIE PELIENTOPHI, UX JACHCTBUE
Ha  KJIETOYHble MeMOpaHbl, Ha JCNOHUPOBAHUE TKAHEBBIX MOHOAMUHOB.
[ToreHupan3aBuCUMble HATPUEBBIE KaHAJIBI KaK MHIIEHW JEUCTBUS MECTHBIX
aHecTeTukoB. CriocoObl MHTMOMPOBAHUS MOTEHIINAI-3aBUCUMBIX HATPUEBBIX KAHAIOB
MecTHbIMU aHecTeTuKamHu. [IpakTuueckas pabora «Kaprta skcnpeccuu 1opaMuHOBBIX
U CEpOTOHMHOBBIX PELENTOPOB B Mo3re Mbiuei». HMccnenoBarenbckas padota
«IloBenenueckne TecThl Ha pbiOkax Danio rario. Ceryio-TeMHasi Kamepay.
UccnenoBarenbckass pabora «lloBenmenueckue TecThl Ha pbiOkax Danio rario.
OtkpsiToe moisie». MccnenoBarenbckas padota «lloBeneHueckue TecThl Ha pbIOKax
Danio rario. CtaiiHoe MOBEIECHUEY .

Monyab «MoJiekyJisipHbIe 0CHOBBI cesiekium» 9 kiaace (34 yaca)
1. Monekyaapuas ouonozus. (10 uacos)
OCHOBHBIE BEXHM PA3BUTHUS MOJIEKYJISIpHOM Ounonoruu. HykienHOBbIE KHCIOTHI.

OcHoBHble TpuHIMIBE cTpoeHus. [Ipakrtuueckass pabora «Boeimenenne JHK wu3
O0anana». Ilpaktuueckas pabora «Monens JHK-opuramm». I[lpaktuueckas pabota
«Onpenenenue kauecta npenaparos JJHK ¢ momomibsto criektpodoTomeTpun» (mpu
HaJIU4YUH 000pYyIOBAHHUS).

Matpuunble cUHTE3BI. Pennukanus — OCHOBA KJIETOYHOTO AeneHus. [IpuHuumb
perumkauuu.  [Ipaktuueckass  pabora  «PemukatuBHas ~— MamuHa — (Urpa-
JIEMOHCTpAIIUS)».

[Tpaktuueckas padota «I[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Yto BeI3bIBaeT n3meHeHus B ctpoenuu JJHK. [TpuHumner penapanuu.
Tpanckpunius. [Ipaktuueckas padora «Cusaa npoMoTopay.

['enernueckuii koa. [lpakTuueckas pabora «PemieHue 3agad Ha TeHETUUYECKUI
koq» Tpancusus. [Ipaktuyeckas padora «DoaauHr 6enKoBy.

Opranuzanus reHoMa BHPYCOB [IpOTMBOBHpYCHBIE CpelCTBA, MEXAHM3MBI HX
JNEUCTBUSL.

Opranuzarusi  reHoma  OakTtepuii ~ AHTHOAKTepuaidbHBIE  Mpemaparhl.



UccnenoBatenbckast  pabora  «PacmpocTpanenne — aHTHOMOTHKOPE3UCTEHTHBIX
Oaktepuit»  Opranuzanus TE€HOMa JSyKapuoT [ €HOMHOE  peaakTHpOBaHHE.
[IpakTnueckass pabora «PaboTra B COBpEMEHHBIX TI'€HETHUYECKHUX Oa3aX JaHHBIX.
ITpoBenenue In silico ananu3a nociaea0BaTENbHOCTEN TEHOBY.

2. Monekynapuuie ocnogwl cenemuxu (10 uacos)
[Tpenmer renetuxku. KpaTkas wucropuss pa3BUTHUS NPEACTABICHUA O

HacaeacTBeHHOCTH. OT reHa K MPU3HAKY: KaK pacKpacuTh KoTa. UTo Takoe mpu3HaKk?
Ilyte or rena no npusHaka. Myrtaumu. Asutenu. ['eTepo3uroTsl ¥ TOMO3HUIOTHI.
JlIoMuHaHTHBIE U pereccuBHbIe auienn. Ponesas urpa «Amnenu». MccinenoBarensckuia
npoekT MyTtareHHbie (PaKTOpHI.

['ensbl cTpoaT opranusM. BxiroueHre U BBIKIIOUEHUE OOJBIIOr0 HA0Opa reHoB.
Kak k1eTku MOHMMalOT, Kakue TreHbl JOJKHBI padotaTh. PoneBas urpa «Cynb0a
KJeTkn». [ 'ensl-nepexintoyaren. [Ipakrnueckoe 3a1anne « ATTOPUTMBI ISl KIIETOKY.
JIuCcKpeTHOE HaclieIOBaHHUE MPU3HAKOB. 3aKOHBI MEHIeNs: OIMH ITeH - OJIMH MPU3HAaK.
CxeMa ckpemuBaHHs. 3aKOH €AMHOOOpa3usi THOPUIOB TMEPBOTO  IMOKOJIECHHUS.
[Ipaktuueckoe 3amanue «EnmHooOpa3ue mepBOTrO MOKOJEHUS». 3aKOH PACIlEIICHUs
IIPU3HaKa BO BTOPOM NoKoJyieHHH. [IpakTnueckoe 3amanue «Pacmenienue BO BTOpOM
IoKoJIeHUn». MceiaenoBarenbekuil mpoeKT «3akoHsl I'. MeHaens B 9KCIIEpUMEHTE.

3akoHbl MeHzensd: HECKOJbKO T'€HOB - HECKOJbKO MpHU3HAKOB. JUrnbpuaHoe
ckpemuBanue. HesaBucumoe pacxoxiaeHue xpomocoMm. IIpaktuueckoe 3anaHue
«Pemetka Ilenneray. CiierieHHOE HacIeIOBaHUE.

B3aumoperictBue reHoB. AlnienibHOE W HeayuienbHOe. [IpakThueckoe 3aHATHE
«BzauMopeicTBusi TeHOB (MOACIMPOBAHME CHUHTE3a W TPAHCIOpPTAa MNUTMEHTa B
KJIETKY)».

Onpenenenue mnona. IlonoBeie XxpomocoMmbl. Camubl W caMKd. BrusiHue
(bakTOpOB OKpyKarolield cpeapl. XpPOMOCOMHOE ormpeaeneHue mona. l[lomoBeie
xpoMmocoMsbl. [Ipaktnueckoe 3amanue «HacnenoBaHue, CHEIJIEHHOE C  IIOJIOMY.
[IpoOGnema AOMOAHUTENBHON X-XpOMOCOMBI Y KE€HUIUH. Tpex1BETHbIE KOIIKH.

3. Monexynsapnoie ocnoewt cenexuyuu (14 uacos)
I'ensl B monmynsumsx: Beaukoe paBHoBecue. [lomymsimms.  YactoTsl

BCTPEYAEMOCTH NpH3HAKAa U ajuiensd. YpaBHeHue Xapau-BalinOepra. [Ipakruueckoe
3amanne «4acToTsl amienei, TeHOTUTIOB U (peHOTHUIOBY. VccienoBaTenbCKuii MpoeKT
«AHanu3 TEHETUYECKOW CTPYKTypbl NONYyJAlUU (HAa OCHOBE 3akoHa Xap.u-
Baiinbepra)».

[Tonynsatuu MEHSIOTCS: YHCIEHHOCTh, MUTPAIHS U BBIOOp cympyra. DakTopsl,
KOTOpbIE€ BBIBOJAT TMOMYJISIUI0O W3 paBHOBecusi Xapnau-BaitnOepra. YwuciieHHOCTH
nonyysiiuu.  PoneBass urpa  «Oddekt ocHoBartens». PomeBas wurpa «Oddekt
OyThUIOUHOTO TopJbimKkay. peid reHoB. Myranuu. HecnmydaitHoe ckpelMBaHUE.
N3onsauus.

[lonmynsuuu ~ MEHSIOTCS:  €CTECTBEHHBIM  OTOOpP. MexaHusM  IelcTBUS
ecTecTBeHHOTO 0TOOpa. JIBrKymmii oTo0p. PoneBas urpa «EctecTBeHHBIN OTOODY.



MonmudukannonHas W3MEHYHUBOCTb. CraTucTuyeckue 0COOCHHOCTH
MOAU(PUKAITIOHHOM WU3MEHYHUBOCTH. HccnenoBarenbckue paboThI
«MoaudukanmonHass H3MEHUMBOCTh pPACTEHUHW B TMpelenaax Ballero MecTa
KUTEJIHCTBA.

HacnenoBaHne KOJWYECTBEHHBIX MPU3HAKOB. KoJIMYECTBEHHBIE MPHU3HAKHU.
CpenoBast m”3MeHUNBOCTh Tipu3Haka. Koaddurment nacnemyemoct npuszHaka. OTBET
Ha oTOOp. [Tonck reHOB KOJMYECTBEHHBIX MPU3HAKOB. OHOHYKICOTUIHBIC BAPUAHTHI
reHoB. JIHK-uur. [TomHOr€eHOMHBIN aHAIU3 acCOIUAIIHM.

«Owmb» Han reHomoM. [loctrenomuast spa. O6patHas reHetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom, Mmetabosom. [IpakTuueckoe 3aganue « ATpOHOMBIY.

JlomecTukaiyss U EHTPbl T€HETUYECKOro pa3zHoodOpasus. [loucku pacteHuit c
«XOPOIIMMMUY TPU3HAKAMHU ST 4yesioBeKa. LIeHTphl IeHeTHYecKoro pa3zHooOpa3usi.
Huxomnait isanoBuu BasunoB. Cenekius. KomOuHanmonHast 1 ruOpuHas CeJIeKIus.
I'ereposuc. Ilpaktnueckoe 3amaHue «l'OMOJOrMYECKUE PAIBl HACJIEACTBEHHOM
W3MEHYHUBOCTHY.

CoxpaHuTh U U3YYUTb T€HBI, YTOOBI MEHATH Oynyiiee. Kak mpaBUJIbHO XpaHUTD
redbl.  Koymekiuym TeHeTHYecKHX pecypcoB  pacteHuil. [Ipaktukym  w/wim
HCCIIeIOBATEIIbCKUN TPOEKT «MeToabl KyJIbTHBUPOBAHHUS In Vitro UIsl COXpaHEHUs
FEHETUYECKUX PECYPCOB PACTEHUM U JIJI1 YCKOPEHHOU CEJICKIIHMN.

['eHeTnueckue MEHTpHl B Halled cTpaHe. [1e 3aHMMAKOTCS TEHETUKOW U
TEHOMMKOU I HYK]I CEJIbCKOTO XO3SMCTBA.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA BHEYPOUHOM
AEATEJBHOCTHU
3aHATUS B paMKax MporpamMMbl HallpaBi€Hbl Ha OOECHEYEHUE IOCTHUKEHUS

IIKOJIBHUKAMU  CIIEAYIOIIUX JIMYHOCTHBIX, METAIPEAMETHBIX U  INPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.
JIN4HOCTHBIE pe3y/ibTaThbl:

B cgpepe epasicoanckoeo 6ocnumamnus: TOTOBHOCTh K KOHCTPYKTUBHOU
COBMECTHOW AEATEIBHOCTH NPU BBINIOJIHEHUHN UCCIEAOBAHUN U MTPOEKTOB, CTPEMIICHUE
K B3aMMOIIOHMMAaHHIO U B3aUMOIIOMOILIH.

B cgepe nampuomuueckoco 6ocnumanus: OTHOLIEHHWE K OHOJOTHM Kak K
BOXHOM COCTaBJISIFOLIEH KyJIbTYPbl, TOPAOCTh 32 BKJIAJ POCCUMCKHX M COBETCKHX
YUEHBIX B Pa3BUTHE MUPOBOU OMOJIOTMYECKON HAYKH.

B cgpepe OyxosHno-npaecmeennoco 6ocnumanusi: TOTOBHOCTb OLIEHUBATH
MOBEJICHUE W TMOCTYNKH C IO3UIMM HPABCTBEHHBIX HOPM M HOPM DKOJIOTHYECKOU
KYJbTYpPbI; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO ACIIEKTa JESITEIbHOCTH YEJIOBEKA
B MEJUIIMHE U OMOJIOTHH.

B cpepe scmemuueckoco 6ocnumanus: TIOHUMAaHME pPOJM OHOJOTUU B
(bOpMUPOBAHUN ACTETUYECKOMN KYJIbTYPhI TUUHOCTH.



B cghepe ¢uszuueckoco eocnumanus, gopmuposanus Kyibmypsl 300p06bs U
IMOYUOHATILHO2O0 ONA20NONYYUs: OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pPOBBIO U
YCTaHOBKA Ha 3JI0pOBBIM 00pa3 JKuU3HU (340pOBOE MUTaHUE, COOJOJCHHUE
TMTMEHUYECKUX TMpPaBUI U HOPM, COaJaHCHUpPOBAHHBIA PpEXHUM 3aHATUH M OTIbIXA,
peryispHas (u3nyeckas AaKTUBHOCTb); OCO3HAHHE TIOCIEACTBUH U HENPUSITHE
BPEIHBIX MPUBBIUEK (YMOTpeOJICHHE aKOTOMsI, HAPKOTHUKOB, KypEHUE) U UHBIX (popm
Bpena i (U3MYECKOrO0 U TCHXUYECKOTO 370POBbs; COONIOACHHE MPaBUII
0€30MacHOCTH, B TOM YHUCJIE€ HAaBBIKM OE30MACHOTO TMOBEACHUS B MPUPOJIHOU Cpene;
c(hOpMUPOBAHHOCTH HaBbIKa pe(IICKCUH, YIIPaBICHHE COOCTBEHHBIM IMOLMOHATIBHBIM
COCTOSIHHEM.

B cgpepe mpyooeozo eocnumanus; akTABHOE y4acTUE B PELLICHUH MPAKTUYECKUX
3a1a4 (B pamMKax CEMbH, IIKOJbI, TOpoja, Kpas) OMOJOTMYECKOW M HKOJIOTMYECKOU
HaIIPaBJIECHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YyYEHUIO MNpo(ecchid, CBA3aHHBIX C
OMOJIOTHEN.

B cepepe sxonocuueckoco eocnumanus: OpUEHTALMS HA IMPUMEHEHHE
OMOJIOTUYECKUX 3HAHWM MpU pEHIeHHH 33a7a4 B O0JACTH OKpY>KAoUIEH Cpe.bl;
OCO3HaHUE IKOJIOTUYECKUX MPOOJIEM U MyTeW UX PElICHUs; TOTOBHOCTh K Y4acTHIO B
IIPaKTUYECKOM JAESATEIBHOCTH YKOJIOTMYECKOM HAPaBICHHOCTH.

B cgepe nonumanus yemHocmu HayuHo2o NO3HAHUA: OPHUEHTALUA Ha
COBPEMEHHYIO CHUCTEMY HAy4YHBIX HPEJCTaBICHUN OO0 OCHOBHBIX OHOJIOTMYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBA3SAX YEJIOBEKAa C IPUPOJHOW M COLMAJIBHOM CpPENOu;
MTOHUMaHUE POJIM OMOJIOTUYECKON HAayKU B (POPMHUPOBAHUN HAYYHOT'O MUPOBO33PEHHUS;
pa3BUTHE HAY4YHOU JI0OO3HATENBHOCTH, MHTEpPECA K OMOJIOTHYECKON HayKe, HaBBIKOB
MCCJIEI0BATENBCKON JEATEIBHOCTH.

B cghepe aoanmayuu k uzmMeHAOWUMCA YCIOBUAM COYUATLHOU U HPUPOOHOTU
cpedbl: aJeKBaTHas OLIEHKA HM3MEHSIOIIUXCS YCJIOBUN; MPHUHATHE PpELICHUS
(MHIMBUIYaJbHOE, B TPYIIE) B M3MEHSIOLIUXCS YCIOBHUSX Ha OCHOBAHHUM aHAIW3a
Ouonornyeckod HWH(OpMaLUK; MJAHUPOBAHUE JACUCTBUI B HOBOM CHUTyallMM Ha
OCHOBAHHMH 3HAHUN OMOJOTMYECKUX 3aKOHOMEPHOCTEM.

MeTanpeaMeTHbIe pe3yJbTaThl:
B chepe oBnageHus yHUBepCadbHBIMU ~ y4€OHBIMU  TO3HABATEIbLHBIMU

JIECTBUSIMHA:
ba3oBrle Jornyeckne nencTBUs:

- BBIABJIATH M XapaKTEPHU30BATh CYIIECTBEHHbIE MPHU3HAKU OMOJOTHYECKUX OOBEKTOB
(s1BNIEHUIA);
- yCTaHaBIUBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKALINN OUOJIOTHUECKUX OOBEKTOB
(sBJEHUM, TMPOIECCOB), OCHOBaHUS i1 OOOOIIEHUS U CpPaBHEHMsS, KpUTEPUU
MPOBOAMMOTIO aHAIIN3A,

- C y4€TOM NIPEIOKEHHON OMOJIOTMYECKON 3a7aud BBISBISATH 3aKOHOMEPHOCTH U
IPOTUBOPEUMS] B paccMaTpuBaeMbIX (hakTax W HaONIONCHUAX; Mpeajaratb KpUTEpHH



JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

- BBIBIATH JAedUUUTHl WH(OPMALMM, [NAaHHBIX, HEOOXOAMMBIX [UIsI PEIICHUs
MOCTABJICHHOM 3a/1a4u;

-BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3YYECHUU OMOJIOTUYECKHUX SBICHHUM U
IPOLIECCOB; JeNaTh BBIBOJIBI C HCIOJIb30BAHUEM JIEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOYeHUH 10 aHaloruu, (HopMynaupoBaTh THUIOTE3bI O
B3aUMOCBS35X;

- CaMOCTOSITEJILHO BBIOMpATh CIOCOO perieHUs ydeOHOW OMOJOTHYECKON 3amayuu
(cpaBHUBAaTH HECKOJBKO BAapUAHTOB pEUICHHs, BbIOMpaTh Haubosee MOIXOASIIIUN C
Y4ETOM CaMOCTOSITEJIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBbI€ HCCIEN0BATEIBCKUE JICHCTBUS:
- UCITIOJIb30BAThb BOIIPOCHI KaK I/ICCJ'IGI[OB&TGJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUS,

- (bOpMy.]'II/IpOBaTB BOIIPOCHI, (bI/IKCPIpy}OHH/IG Pa3pbIB MCIKAY PCAJIBHBIM H KCJIIATCIbHBIM

COCTOSIHUEM CHUTYaIliH, OOBEKTA, U CAMOCTOSTEIIEHO YCTAaHABIMBATH ICKOMOE M JTAHHOE;
- popmupoBaTh  TUMOTE3Y 00  MCTUHHOCTU COOCTBEHHBIX CYXKIECHHUM,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUC;

- MPOBOJUTH MO CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHy HAOJIOJIEHUE, HECIOMKHBIH
OMOJIOTUYECKU  DKCIEPUMEHT, HEOOJbIIOE UCCIEIOBAHUE 10  YCTAHOBJICHUIO
0COOEHHOCTEM OMOJIOrNYecKOro 00BeKTa (Ipoliecca) u3ydeHus,

- MIPUYUHHO-CIICJICTBEHHBIX CBSI3€M M 3aBUCHUMOCTEH OMOJIOTHYECKUX OOBEKTOB MEXKIY
coboii;

- OLICHWBaTh HA MPUMEHUMOCTh U JOCTOBEPHOCTH WH(OPMAITHIO, TTOTYICHHYIO B X0
HAOTIOACHUS M DKCIICPUMEHTA,;

- CaMOCTOSITeNIbHO  (pOpMyJMpOBaTh OOOOIIEHUS U BBIBOJABI IO pe3yJbTaTaM
MPOBEICHHOTO HAOJIIOMCHMS, OKCIIEPUMEHTa, BJAJIETh HWHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJTYYEHHBIX BHIBOJIOB 1 00OOIIECHUH;

- TIPOTHO3WPOBATH BO3MOXKHOE JaJIbHEMIIee pa3BUTHE OMOJOTHYECKUX MPOIECCOB U UX
MOCJIE/ICTBASI B AHAJNOTMYHBIX WM CXOJHBIX CHTYalldsX, a TaKKe BBIIBUTATh
MIPEAMOIOKEHUS 00 MX PAa3BUTHH B HOBBIX YCIIOBHSX M KOHTEKCTaX.

PaboTta ¢ nuadopmarmeii:
- TIPUMEHATH PA3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU TIONCKE W OTOOpE

Ouonornyeckor MHGOpMaMKM WIM JaHHBIX W3 UCTOYHUKOB C YUETOM MpPENIOKEHHOU
y4eOHON OMOJOTUYECKON 3a1a4H;

- BbIOMpaTh,  aHANU3UPOBATh,  CUCTEMATH3UPOBATh U  HMHTEPIPETUPOBATDH
OMONOTUYECKYI0 HH(POPMAIIHIO PA3IMYHBIX BUIOB U (hOPM MPEACTABICHHUS;

- HaXxOJUTh CXOAHBIE apPTYMEHTHI (TIOATBEPKAAIOIINE WM OMPOBEPTAOIINE OJHY U TY
e UJICI0, BEPCHIO) B Pa3IMUHbBIX HHPOPMAITMOHHBIX HCTOUYHUKAX;

- CaMOCTOSITEJIbHO BbIOMpATh ONTUMANbHYIO (OpMy MpeacTaBieHUss WHPOpMaUU U
WUTIOCTPUPOBATh pPEIIAEMble 3a/Ja4d HECIOKHBIMH CXEMaMH, JuarpamMmamH, HHOMN
rpaduKoil 1 ©X KOMOWHAIIUSAMH,

- OLEHUBaTh HAACKHOCTb  OWOJIOTMUYECKOM  HHPOpPMAIMM 1O  KPUTEPUSM,



MPEJIOKEHHBIM YUYUTENEM WIH CHOPMYITHUPOBAHHBIM CAMOCTOSITENHHO;
- 3aIIOMUHATh U CUCTEMATU3UPOBATh OMOJOTHYECKYI0 HH(OPMALIHIO.

B cgpepe osnadenus ynusepcanvHoeiMu  YYEOHbIMU  KOMMYHUKAMUBHBIMU
oelcmeusamu

Oou1eHue:
- BOCIpPUHUMATh U (OPMYIHUPOBATh CYXACHHS, BBIpAXATh SMOIUU B MpoOIEcce
BBIIIOJIHEHHSI IPAKTHYECKUX U J1a00paTOpPHBIX padoT;
- BbIpakaTh ce0s (CBOIO TOUKY 3PEHMS) B YCTHBIX M MIHCbMEHHBIX TEKCTaX;
- pacro3HaBaTh HEBepOaJbHBIE CPElCTBa OOIICHHUS, OHUMATh 3HAUYECHUE COIHMAIbHBIX
3HAaKOB, 3HAaTh W PACIIO3HABaTh MNPEANOCHUIKM KOH(DJIMKTHBIX CUTyallUd M CMsr4aThb
KOH(IMKTBI, BECTH IIEPETOBOPHI;
- IOHUMAaTh HAMEPEHUS IPYTHX, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOpPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;
- B XOJI¢ Majora W/Wiu JUCKYCCHUHU 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM
OMOJIOTUYECKON TEMBbI U BBICKA3bIBATh UJEH, HALIEJIEHHBIE HA pelIeHne OMOJIOTUYECKON
3a/1a4y ¥ NOJJEPKaHNE 0JarokKenaTeaIbHOCTH OOIICHUS;
- CONOCTAaBJIATh CBOM CYXACHHUS C CYXKACHUSIMH JPYI'MX YYacTHMKOB JHUaiora,
OoOHapyXUBaTh Pa3IU4Msl U CXOACTBO MO3ULIMIL;
- NyONMYHO TPEACTABIATH PE3YJIbTaThl BBIIOJHEHHOTO OHOJIOIMYECKOrO OIbITa
(3KCIepuMEHTa, UCCIIeI0BAaHUS, IPOCKTA);
- CaMOCTOSITENBHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3aJad MPE3CHTALMH U
0COOEHHOCTEN ayIUTOPUU U B COOTBETCTBUM C HUM COCTABJISITh YCTHBIE M TUCbMEHHBIE
TEKCTBI C UCIOJIb30BAHUEM WILTIOCTPATUBHBIX MAaTEPHUAIIOB.
CoBMecTHas AeSATeIbHOCTD (COTPYIHUYECTBO):

- IOHMMAaTh M KCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHON W MHAMBHUIYaTbHON pabOThI
MIPU PEIICHUH KOHKPETHON OMOJIOrHYecKoi Tpo0ieMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOAEUCTBUSA MTPH PELICHUH ITOCTABJIEHHON yueOHO
3a/1a4H;

- IPUHUMATH I[IeTThb COBMECTHOM JEATEIHbHOCTH, KOJJICKTUBHO CTPOHUTH JEHCTBUS IO €¢
JTOCTHKEHHIO: PaclpeeisiTh POJIH, JOTOBAPUBATHCS, OOCYXKIATh MPOIECC U Pe3yabTaT
COBMECTHOM padoThI;

- yMeTh 000011aTh MHEHHSI HECKOJIbKUX JIIO/ICH, MPOSBISATH TOTOBHOCTh PYKOBOAMTb,
BBITIOJHATH MOPYYESHHUSI, TOAYUHATHCS;

- MUJIAHUPOBATh OPTAaHU3AIMIO0 COBMECTHON PabOThI, OMPEAENATh CBOIO POJb (C yueToM
MPEANOYTEHU M BO3MOKHOCTEH BCEX YYaCTHUKOB B3aMMOJECHUCTBHS), paclpelessTh
3aJaud MEXKIYy WICHaMH KOMAaHbl, y4aCTBOBAaTh B TPYIIOBBIX (opMax padOTHI
(o6cyxnennsi, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI M UHBIC);

- BBITIONHATH CBOKO YacCTh PadOThI, JOCTUTATh KaueCTBEHHOTO PE3yJbTaTa MO CBOEMY
HAIPAaBIICHUIO U KOOPAMHUPOBATH CBOU JIEUCTBUS C APYTUMU UJICHAMH KOMAaH/IbI;

- OIICHMBAaTh KadyeCTBO CBOET0 BKJaJa B OOLIMI MNPOIYKT TO KPUTEPHUSM,



CaMOCTOSTENILHO C(HOPMYIUPOBAHHBIM YYAaCTHUKAMU B3aWMOJICHCTBUS, CPaBHUBATh
pe3yabTaThl C UCXOJHOW 3aJladyeid W BKJIAJ KaXXJOro WieHa KOMaHAbl B JIOCTHXKEHHE
pEe3yNbTaTOB, pa3leisiTh cdepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K
NPEAOCTABJICHUIO OTUETA MIEPE] TPYIIION;

- OBJAJETh CHUCTEMOM YHHMBEPCAIbHBIX KOMMYHHKATHBHBIX JEWCTBUH, KOTOpas
obOecrieunBaeT CHOPMHUPOBAHHOCTh COIMATBHBIX HABBIKOB M OMOIIMOHAIBEHOTO
MHTEJJIEKTA IIKOJIHHUKOB.

B cghepe osnadenus ynusepcanvuvimu yueonvimu pecyisimueHuIMuU OetCmeUusImu.
CamMoopranu3anus:
- BBISBIIATH MPOOJIEMBI JIJISl PEIICHUS B KU3HCHHBIX U YUYCOHBIX CHUTYAIUSIX, UCIIOIb3YS

OMOJIOTUYECKHUE 3HAHUS,

- OPHCHTHPOBATHCS B PA3IUYHBIX IMOAXOAaX MPHUHATHS pPEIICHUN (MHIMBUAYAILHOC,
MIPUHATHE PEIICHHS B TPYIINE, IPUHITHE PEIICHUHN TPYIIION );

- CaMOCTOSITEILHO COCTAaBJISATh AJITOPUTM PEIICHUS 3a7a4yu (WM €ro 4acThb), BHIOMpATh
croco0 peuieHust yueOHO OMONIOrHYecKoi 3ajau ¢ YYETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpejIaracMbple BAPUAHTHI PEIICHHH;

- COCTaBJIATH IUIAH JCUCTBHUH (TJIaH peanw3allid HaMEYCHHOTO ajropuTMa PEIIcHHS),
KOPPEKTHUPOBAaTh  NPEMJIOKEHHBIH  aJrOPUTM € YYETOM  MOJYyYeHHUS  HOBBIX
OMOJIOTHYECKHUX 3HAHUN 00 M3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;

- IeTlaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb (pediekcus):

- BJIaJIETh CIIOCOOAMHU CAaMOKOHTPOJISl, CAMOMOTHBAIIUU M PEQIICKCUU;

- 1aBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TPEJIaraTh iaH ¢ U3MECHCHHUS;

- YYHUTBIBaTh KOHTEKCT W TPEABHICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH MpPHU
peleHn y49eOHON OMOJIOTMYECKO# 3a1ayr, afanTUpOBaTh PEIICHUE K MEHSFOIIUMCS
00CTOSTEIILCTBAM;

- OOBSICHATH TPHUYMHBI JOCTHKCHHUS (HEIOCTIIKEHUS) PE3yJIbTaTOB JAESTEIbHOCTH,
IaBaTh OLEHKY NPUOOPETEHHOMY OIBITY, YMETh HaxXOAWTh TIO3UTUBHOE B
MIPOU30LIEIIEN CUTyal1H;

- BHOCUTh KOPPEKTUBBI B JCATEIBHOCTP HA OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHUBIINXCS CUTYAIUH, YCTAHOBJICHHBIX OMUOOK, BOSHUKIIIUX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBHE PE3YJIbTaTa LIEJIH U YCIOBUSIM. DMOLNOHATBHBIN HHTEIIICKT:
- pa3IM4aTh, HA3bIBATh U YIIPABIISATH COOCTBEHHBIMU IMOIMSIMH U SMOIUSIMH APYTUX;

- BBISIBJIATH ¥ aHATM3UPOBATH IPUYHHBI YMOIINH;

- CTaBHUTH ce0s HA MECTO JPYroro 4ell0OBeKa, MOHUMAaTh MOTHBBI 1 HAMEPEHUS IPYTOro;
- PEeryJIMpPOBaTh CIOCOO BBIPAKECHUS IMOIIHIA.

- IPUHATHE ceOsl U IPYTHX;

- OCO3HAHHO OTHOCHUTKCS K JIPYTOMY YeJIOBEKY, €r0 MHEHHIO;

- IPU3HABATH CBOC MPABO Ha OMKMOKY M TaKOE YKE MPaBO APYroro;

- OTKPBITOCTD c€0€ U APYTUM;

- 0CO3HABATh HEBO3MOKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT;



- OBJIAJIETh CHUCTEMOW YHHMBEPCAIBHBIX yUEOHBIX PETyJSTUBHBIX JEHCTBUN, KOTOpas
obecrieunBaeT GOPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS TIO3HITHS
JUYHOCTHU), U KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBieHUs: cCOOO0M, CaMOIUCIUTIIINHBI,
YCTOWYUBOTO MTOBEJICHUS).

IIpeaMeTHBbIE pe3yabTaThbl 0CBOEHHS POTPAMMBI
B nosnasamenvrotl (unmennexmyanvrou) cgepe:
— TPHOOPETEHHE OTBITa HMCIOJb30BAHUS METOJOB OHOJIOTMUECKOW HAYKH C IIEJIBIO
M3y4deHUsI OMOJIOTHYECKUX OOBEKTOB, SIBIICHUH M TPOIIECCOB: HAOJIOICHNUE, ONMCAHUE,
MIPOBE/ICHUE HECIIONKHBIX OMOJIOTHYECKUX OIBITOB M AKCIEPUMEHTOB, B TOM YHCIIC C
UCIIOJIb30BAHUEM  AHAJIOTOBBIX W HUQPPOBBIX  OHOJIOTMYECKMX NPUOOpPOB U
UHCTPYMEHTOB;
— (opmupoBaHMEe YMEHUSI MHTETPUPOBATH OMOJIOTMUECKUE 3HAHUSA CO 3HAHUAMH W3
JIPYTruX yuyeOHbIX npeaMeToB (pusuku, xumuu, reorpadun, UCTOPUHU, OOIIECTBOZHAHUS
UT. I.);
— (opMupoBaHHE yMEHUU peliaTh ydyeOHbIC 3ajlayd OMOJOTHYECKOTO COJIEpXKaHUS,
BBISIBIIATh ~ NPUYMHHO-CIICCTBCHHBIC  CBS3M,  IPOBOJUTH  KA4ECTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, J€JIaTh BHIBOJbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;
— (dopMHUpOBaHHE YMEHHUS IUIAHUPOBATh YYEOHOE HCCIEAOBAHUE WU TMPOEKTHYIO
paboTy C yueToM MOCTaBICHHOU 1eNu: PopMyIUpoBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTh
3a/layd MCCIIEIOBAaHUsA, BHIOMpATh aJCKBATHO IOCTABJICHHOW II€JIM METOMbI, JIeNaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIEIOBAHUS WIIM MIPOECKTHOU ESITEIHHOCTH;
— opMHupOBaHUE HHTEpPECa K YTIIyOJICHUIO OMOJIOTUYECKUX  3HAHUM
(mpeanpoduibHas MOATOTOBKA U MpodecCUOHANIbHAS OPUECHTAIUS) U BBIOOPY OMOI0THH
KaK TpOo(HIBHOTO MpeAMETa Ha CTYIIEHU CPEIHETO MOJTHOTO 00pa3oBaHus il Oyaymiei
poheCCHOHAIBHOM JEATEIbHOCTH, B 00JIaCTH OWOJIOTUM, MEIUIIMHBI, SKOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO351CTBA;
— BJIQJICHHE HaBbIKAMH PabOThl ¢ MHQPOpPMaIMEl €CTECTBEHHO-HAYYHOTO COJEp>KaHuUs,
MpEJCTaBICHHOW B pa3Hou ¢dopme (B BUIE TEKCTa, TAOJWYHBIX JaHHBIX, CXEM,
rpauKoB, AuarpaMMm, Mojeliel, N300paKeHN ), KPUTUIECKOTO aHalin3a HHPOPMALIUU U
OIICHKH €€ JIOCTOBEPHOCTH;
— yMEHUE HHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHUSMHU JAPYTUX Y4EOHBIX
MPEeIMETOB; UHTEPEC K YIIIyOJICHHIO OMOJIOTHYECKUX 3HAHUM U BHIOOPY OMOJIOTHH Kak
npoMIBHOTO TpEeIMeTa Ha ypPOBHE CpPEIHEro oOOIero oOpa3oBaHus IJisi Oymaymien
poheCCHOHAIBHOM JIESITSILHOCTH B 00JacTH OWMOJOTHHM, MEIUIIMHBI, JKOJOTHH,
BETEpUHAPUM, CEJIBCKOTO XO3SHUCTBa, MHUIIEBON MPOMBIIUICHHOCTH, TICUXOJOTHH,
HCKYCCTBa, CIIOpPTa - UMETh YETKUE MPEACTABICHUS O MAaTEPUATUCTUUYECKON CYIIHOCTH
TCHOMOB JKHBBIX OPTaHU3MOB U PETYJISINIO UX PAOOTHI;
— 3HAHME OCHOBHBIX (DaKTOPOB OKpYKAIOIIEH Cpebl, BIUSIONIUX Ha pa3BUTHE H
CYIIIECTBOBAHKE JKUBBIX OPTaHU3MOB, aJanTaIfil K (haKTopaM OKPYKAIOIIEH CPEIbl;
— 3HAHWE OCHOBHBIX MOAXOJOB OHMOTEXHOJOTHHU, WCIIOJB30BAHUSA €€ JIOCTHKCHHHN B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTH MCTIOIB30BAHMS KUBBIX OPTaHU3MOB JIJIS



MIPOU3BOJICTBEHHBIX HYX]] YEJIOBEKA;
— 3HAHHWE OCHOBHBIX MOJXOJIOB CEJEKIIMH M OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepu30BaTh TECHETHYECKH  MOAMGPUIIMPOBAHHBIE  PACTCHHUSA, OIEPUPOBATH
MOHATUSAMH, THOpUIW3AIMs, OTAAJICHHAs THOPHAW3alMsI, HMCKYCCTBEHHBIM OTOOD,
reTeposuc, TpanchopMmalus, MyTareHes3, FTeHeTHYECKOe pelaKTUPOBaHUE;
— MOHMMAaHUE MOJICKYJISIPHBIX MEXaHU3MOB pealli3allii HacIeACTBEHHOW nH(opMaIuu
¥ YMEHHE CBOOOHO OTIEPUPOBATH OCHOBHBIMH MOHSATHSIMH MOJICKYJISIPHOW OMOJIOTHH U
€€ COBPEMEHHBIX HaIPaBJICHUI — F€HOMUKH, METar€HOMUKH, IPOTCOMUKHU;
— 3HAHWE OCHOBHBIX 3a00JICBaHWI YEIOBEKa, MEXaHM3MOB MX Pa3BUTHSA, CIIOCO0AX HUX
JUArHOCTHKH U JICUCHUS;
— (hopMUpOBaHNE YMEHHS UCIIOIb30BaTh MMOHATUMHBIN anmapaT U CUMBOJIMYECKUN SI3bIK
I€HETHKH, TPaMOTHOE NTPUMEHEHNE HayYHBIX TEPMHUHOB, IIOHATUH, TEOPH, 3aKOHOB JIJIS
OOBSICHEHUST HAOII0JaeMbIX OUOJOTUYECKUX OOBEKTOB, SBICHMM U MPOLECCOB,
MO3BOJISIIOIIUX 3aJI0KUTh (PYHIaMEHT HAYYHOTO MUPOBO33PECHMUSI.

B yennocmno-opuenmayuonnoii cghepe:
— 3HAHUE, YTO TPUMEHEHUE COBPEMEHHBIX TEXHOJIOTUN MOJICKYJISIPHOU OHOJIOTHHI
MO3BOJIICT  YCIICIIHO peIlaTh Takhe 37000 HEBHBIC MPOOJIEMBbI, KaK OXpaHa
OKpYXaIIel Cpeabl, COXPAaHEHUE 3/I0POBbSl UEJIOBEKA, KOHTPOJIb M BOCCTAHOBJICHUE
DKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE
Moayab «Kak :KUBOTHBIE U PACTEHHS MPHUCIIOCAOJIUBAOTCH» (IBOJIOLMOHHAS IK0JI0THA) 5 Kiaacce (34 yaca)

Tembl OcHoBHOe coepkanune JlesiTeJIbHOCTD O6opynoBanue
IIKOJIbHUKOB neHTpa Touku pocra
1. Mb1 CBoliCTBa U CTPOCHHE KHUBBIX OPIraHU3MOB HUccnenoarensckue padotsl «Bee | Ludposas naboparopus
ucejaenyem | (ctpoenue kieTku). Bua, ocoOb — opranusM Kak | Jid (CHHUIIBL, OeJIKH, Oepe3bl U Releon-camera no
JKMBbIC ennHas cucteMa. Afantanuu (mpucnocooseHus)| T.1.) onuHakoBbie? DoToKBECTY. buznonoruu pacTeHut ¢
00bEKThI [ToHsiTHE rOMEOCTa3a )KMBOI0 OpraHu3Ma. [IpakTrnueckas padbota JaTYNKaMH OCBELICHHOCTH
(69) Crioco0bl ero mojiep KaHusl. «CocraBiisieM KHUTY PEKOPAOB BJIAJKHOCTH BO31yXa,

OrpanndeHus MOPPOJOTUUECKUX U
($U3HONIOrMYECKUX alanTaluiil.

[Touemy opraHu3Mbl HE CTAHOBATCSA OECKOHEYHO
OOJBIINMU, MAJIEHbKUMH, BCESTHBIM.

pacTeHU 1
YKMBOTHBIX HALIETO Kpas».

MOYBBI, TEMITEpaTypsl, PH.
HoyTtOyxk yuutens, HOyTOyk
MOOMJILHOTO KJIacca,
MIPUHTED, KapTa MaMsITH JIJIs
uM(ppoBOIl KaMepBI.

2. Bausinue
OKpPY KawIieu
cpeabl HA
JKUBbIE
OPraHU3MblI

(12 v)

dakTopbl OKPYXKAIOIIEH Cpebl A0MOTUYECKHE,
OnoTuyeckue, antTpornoreHHsie). [Ipumepor
abnoTuyeckux (HakTOpOB, OKA3BIBAIOIINX
OCHOBHOE BIIUSIHUE HA KU3HEIEATETLHOCTD
KUBBIX OPTaHU3MOB:

TeMIlepaTypa, CBET, BIAKHOCTb. OCHOBHBIC
3aKOHOMEPHOCTH TPUCIIOCOOICHHUS KUBBIX
OpraHU3MOB K a0MOTHYECKUM (DaKTOpaMm.
ITprcmoco6ieHus K OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa, BIaKHOCTh U CBET.

IIpakTrnueckoe 3ansatue «L{Bet u
Tery10» (KyOUKH JIb/ia B3BECUTD,
IOJIOKUTH B yaliku llerpu Ha
pa3HoIBETHYIO Oymary, yepes 30
MHUHYT B3BECUThH 3aHOBO — KTO
obicTpee pactasin). [IpakTuyeckoe
3aHsTHE «UTO pacTBOpsIETCS B
BOJIe» (AKCIIEpUMEHT « Kuakuit
nom»). [IpakTrueckoe 3aHsATHE
«/Iuddy3us BemecTs B Boje
(pactBOpBI)», «JIBH>KEHUE
PacTBOPOB MO LBETKY.
[Ipaktnueckoe 3ausatue «Jlen

[Hudposas nadbopaTtopus
Releon- camera o
(bU3HONIOTUN PaCTEHUH ¢
JaTYUKAMU OCBEIIIEHHOCTH,
BJIQYKHOCTH BO3/1yXa, IOYBHI,
temneparypsl, pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJ1acca, IpuHTEp, KapTa
maMsaTH 11 TUGPOBOI
KaMephbl.




IIJIaBaeT B Boje (aiicoepru,
3aMep3aHue BOJOEMOB)».
[IpakTruueckoe 3aHATHE

«Jlen mpu 3amep3anuu
pacmmpsieTcs» (pa3pylieHue
KaMHS (IT0YBOOOpa3oBaHue),
3aMep3aHUE KIIETOK).
[IpakTueckoe 3aHaTHe

«IIly6ay» (kyOuKu JibJia 3aBEPHYThH
B pa3HbIN MaTepHall, B3BECUTH).
[IpakTrueckoe 3aHsTHE
«ITurMeHTh) (MOXKHO pa3/IeTUTh
Ha BaTMaHE KPACUTEIH U3
(dbraomacTepoBy.

[IpakTHueckoe 3aHsiTHE

«Kaxk >xMBOTHBIE TIJIaBAIOT B BOJIE»
(OKCTIEpUMEHT C TTUTIETKOM).
UccnenoBatenbckue paboThI
«BnusHue cBera (Temia,
BJIQXKHOCTH, COCTaBa MOYBHI) Ha
pacTeHHs B €CTECTBEHHBIX WJIH
MCKYCCTBEHHBIX YCIOBHUAX» (Ha
JIOCTYITHOM Martepuasie).




3. B3zaumo-
AeUCTBUSA
“KHBBIX

OpPraHu3MoB
(4 1)

buoTtnueckue GhakTophl.

3aKOHOMEPHOCTH Pa3BUTHS MEKBUIOBBIX
B3aMMOOTHOILIEHHH.

KonBomronus (XUIHUK-KEPTBA; apa3uT-
XO351H).

DBOJIIOLHS CTPATEruil TOOBIBAaHUS TTUIIIH.
CoumanbHocTh. Bugsl Beenenusl. [lepeuenn
pPacTEHUIN BPEAUTEIICH.

HccnenoBatensckas pabora
«HaOmroienuns 3a B3aMMOOTHO-
HICHUSIMU JKUBOTHBIX MPU A00BI-
BaHMU MUIIU (KOPMYIIKH IS
NTHUI, 7151 TOPOJCKUX WIIH CEIIbC-
KHUX KUBOTHBIX ). BeO-kaMephi».
HccnenoBatensckas pabora
«PacmpocTpaneHue BUI0B-CHHAH-
TPOTIOB B HAIIIE MECTHOCTHY

[Mudposas nabopaTopus
Releon-camera mo
(U3HOJIOTHH PAaCTCHUH ¢
JaTYMKAMHU OCBEILIECHHOCTH,
BJIQXHOCTH BO3/1yXa, IOYBHI,
temneparypsl, pH

4. YenoBek B
JKM3HH
pacTeHui u
JKHBOTHBIX?

(6 1)

AnTponorennsie gakropsl. [IpaBna mu, 4to
NEePBOOBITHBIE JIFOJIA KUJIH B TAPMOHUH C
npupoaoi. O1OMalTHUBAaHUE U TTPUPYUEHUE
JKABOTHBIX U PACTEHUU. 3a4E€M CIIACaTh
BBIMHUPAIOIIUE BUJIBI, KaK 3TO JEJATh.
KynpTypHbI€ pacTeHHs U UX JUKHUE MPEIKH.
[Touemy Ba)KHO UX COXPAHSTH.
Pa3Ho00pa3ue KyabTypHBIX paCTEHUIN U UX
3HAYEHHE B KU3HU yenoBeka. KpacHas kHura
Baiuei Teppuropun. Ocob0 oxpaHseMble
TEPPUTOPHH, 3aITIOBETHUKN Poccnn 1 mupa.

[Ipaktrueckas pabota
«Pa3HO00Opa3ue KyabTypHBIX
PACTEHHI B BallIEM PETHOHE).
UccnenoBarenbekas pabota
«BnusHUE aHTPOTTOTCHHBIX
(bakTOpOB Ha pa3BUTHE PACTEHUI
B TOPO/I€/HACEIICHHOM ITYHKTE.
DKCcKypcusi/ipakTuieckas pabora
«OOIIT B BameM peruone —

YHUKaJIbHBIE O0BEKTHI PUPOIBIY.

Hudposas nadbopaTopus
Releon-camera o
($Y3MOJ0rUK pacTeHU ¢
JaTYNKaMU OCBEIICHHOCTH,
BJIQXKHOCTH BO3/1yXa, TIOYBHI,
temneparypsl, pH




5.
IKOJOrHYeCK
ne

Humu (6 4)

buocdepa — onHa 3 BaxkHEHIIMX 00071049EK
3emun. UTO Takoe «IKOJIOTUYECKUE HUIITI U KaK
oHu hopmupyrorcs? @opMUpoBaHHUE 3HAHUH TIO
MOPa3HOOOPa3UI0 KUZHEHHBIX (hOpM, TIOBE-
JIEHYECKHUX TPUCTIOCOOICHNN, MOAN(HUKAITNOH-
Hasi UBMEHYUBOCTH (Ha 0a30BOM ypOBHE).
PactuTenbHbIe COOOIIECTBA U UX THUIIB.
Pa3BuTHE U CMEHBI PaCTHTEILHBIX COOOIIICCTR.

HccnenoBaTensckue paboTh
«IKOJOTUYECKUE HUIITU BOKPYT
Te0s — onucanue GakTopoB
OKpY’KaroIIen CpeIb».
HccnenoBatensckue padoThl

«DeHOJIOTHYECKIE Ha6J'IIOI[CHI/I$I».

[Mudposas nadbopaTopus
Releon- camera 1o
(U3HOJIOTHH PAaCTCHUH ¢
JaTYMKAMHU OCBEILIECHHOCTH,
BJIQXHOCTH BO3/1yXa, IOYBHI,
temneparypsl, pH




Moayab «OcHOBBI pacTeHHeBOACTBa» 6 kiace (34 yaca)

Tembl OcHoBHOe coepkanue JesATeJIbHOCTD O6opynoBanme neHTpa
IIKOJIbHUKOB «Toukm pocray»
1. BBenenue | Uro-Takoe pacTEHHEBOACTBO: OCHOBHBIE [IpakTuueckas padora [Hudposas nadboparopus

B
pacTeHueBo
acteo (1 v)

(baKTOpHI BRIpAIIMBAHUS PACTCHUH.

Hctopus pa3BUTHS arpOXUMHAYECKAX 3HAHUI
(pabotet M.B. JlIomonocoBa, FO. JInu6uxa,
byccenro, B.B. JlokyudaeBa, K.A. Tumupszesa,
I1.A. KocteiueBa, J[.H.IIpstHuniaukoBa u ap.).

«bouka JInouxay.

Releon-camera o
dbuznonornu pacTeHuil ¢
TaTYHKAMU-
OCBEIIIEHHOCTH,
BJI&KHOCTH BO3]yXa,
MOYBBI, TEMIIepaTypsl, pH

2. ATpoTexHm-
YeCKHH
IKCIEPUMEHT

3w

[IpaBuiia TOCTaHOBKH arpo3KCIIEPUMEHTOB.
[TocTaHOBKA AKCIIEPUMEHTOB C PACTCHUSIMU.
Bb160p TeMBbI, cOCTaBICHUE TUTIOTE3bI, IIETH U
3a/1a4 SKCIEPUMEHTA 110 BBIPAII[UBAHUIO
pacTeHuil B KOHTPOJUPYEMOU CpeIe.
KoHTpou, TOBTOPHOCTH, MPOBEJICHHE
skcrnepumeHnTa. [InaHupoBaHue SKCIEpUMEHTA.
Ouenka pe3yabTaToB SKcniepuMenTa. OcBOeHUE
TEXHOJIOTUHU KPYIJIOTOJIMYHOTO BhIpaIlliBAHUS
cajaToOB U MUKPO3EJIEHU B KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBHSIX.

HccnenoBarenbckas pabora
«®DaKTopbl, BIUAIOIINE HA
IpopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[IpakTuueckas padbora
«COop yCcTaHOBKH JIJIs
BbIpAIIMBaHUs PACTEHUH B
KOHTPOJIUPYEMBIX
YCIIOBHSIX).

Hudposas nadbopaTopus
Releon-camera o
(buU3HONIOTUN paCcTeHUH ¢
JTaTIMKAMHU OCBEIIEHHOCTH,
BJIQYKHOCTH BO3/1yXa, IOYBHI,
temneparypsl, pH.
HoytOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJ1acca, IpuHTep, KapTa
naMsTH 11 TUGPOBOI
KaMephbl.




3. Poab
XHUMHYECKHX
3JIEMEHTOB B
NUTAHUU
pacreHui
(10 v)

Bopa. PactBop. BeITsbkKka. AHUOHBI, KATUOHBI,
anekTponpoBoaHocTh U pH pactBopa. Poib
XUMHYECKUX 3JIEMEHTOB B MUTAHUU PACTECHUMN.
[Tony4yeHre NUTATEIBHBIX BEUIECTB
pacTEHUSAMMU.

VY 100penusi: opraHnueckrue, MUHEPAJIbHbIE,
MUKpPOOHOJIOTHYECKHE. THIIBI TUTAHUS
pacteHuid. Bo3aymHoe U MUHEpAIBHOE
(xopHEBO€) mUTaHue pacTeHuil. Tpancnopt
NUTATEIbHBIX BEIIECTB PACTCHUI: BOCXOISIINI
1 HUCXOJSIMM TOK. BakHenme KaJuiHbIe,
dbochopHbIe U a30THBIE yI00pEHUs, UX
cBoiicTBa. [IpocThie U cloKHbIE YIOOPEHHUS.
Poct n pa3BuTre pacTeHuii: 3Tanbsl OHTOrEHE3a,
(bakToOphI, BIUSIONINE HA POCT PACTECHUI: CBET,
rycTOTa MOCaJIoK, MUTaHue, CyocTpar.
Oco0eHHOCTH TUTAaHUSPACTEHUHN a30TOM. A30T
Y €r0 3Ha4YE€HUE B KU3HU pacTeHun. opMmbl
a30Ta U UX IPEBPALIECHUE B MIOYBE.

Hcrounnku docdopa 115 pacteHus. 3HaUYCHUE
docdhopcoaepkamux

COEMHEHUN B KJIeTKe. POJIb MakpO3pruyeckux
coequHeHH pochopa B IHEPreTUIECKOM
oOMeHe.

Brnusaue kanus Ha pU3nUECKUe CBOWCTBA
IPOTOIUIa3Mbl, Ha (PEPMEHTHI YTJIEBOJIOPOIHOTO

[Ipaktruueckas paborta

«CxeMBbl TUTATENbHBIX PACTBOPOB.
Pacuer 103 ynoOpenuii s
MATATENIbHBIX PAaCTBOPOB». [Ipak.
pabota «IIpaBuna cmenmBaHus
yA00pEeHUIN»

[Ipak. Pabora «Ilutanue
PACTEHHI1: TEXHOJIOTHS TPUTO-
TOBJICHUSI TUTATEIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIbTYP».

[Ipak. Pabota « MOHUTOpPUHT
MUHEPAJIBHOTO MTUTAHUS
pacTeHu».

[Ipaktrueckas padora
«PacTurenbHass IMarHOCTHKAY.
HccnenoBarenbckas padboTa
«O1eHKa COCTOSIHUSI KOMHATHBIX
pacTeHui, paCTeHUN Ha
IIKOJIbHOW TEPPUTOPUHU, YCTAHOBKA
MPUYUH NATOJIOTHYEC KUX
COCTOSIHUHM (TIPY HAJTHYKM ).
Uccnenosarenbckas paboTa
«O1eHKa BIUSHUS Pa3IMYHbIX
AJIIEMEHTOB HAa COCTOSIHUE
pacTeHuii (CocTaBiIeHUE
Pa3IUYHBIX TTOJIKOPMOK)).

Hudporas naboparopus
Releon-camera o
(bU3HOTIOTHUN PACTEHHI C
JATYMKAMU OCBEIIEHHOCTH,
BJIQKHOCTH BO31yXa,
IIO4BBI, TEMIEpaTypsbl, pH.

HoytOyk yuurens, HOyTOyk
MOOMJIBHOIO KJlacca,
MPUHTEP, KapTa NaMsTH IS
U(pOBOI KaMepBI.




oOMeHa, CUHTE3 OENKOB U Jp.

Ponb xanus B moasiep>kaHUM HOHHOTO OanaHca B
TKaHSX, B IPOLIECCAX CAMOPETYISALIUH.
PerynaropHas u CTpyKkTypooOpa3oBaTeIbHasl
pOJIb KaJblIMsl. Y4yacTue B 00pa3oBaHUU
KJICTOYHOM CTEHKH, IOJJIEPKAHUH CTPYKTYPhI
MeMOpaH ¥ peryJsius UX IPOHUIIAeMOCTH.
3HauE€HHUE MarHus B METa00JIU3ME PACTEHUIA.
Marnwuii B coctase xJiopodusiia, CXoacTBo
xJIopo(uiiia ¥ reMoryioonHa Kak
CBU/JIETEJIbCTBO €IMHCTBA OPTAHUYECKOTO
mupa. Cepa v ero OCHOBHBIE COCTMHEHUS, UX
pOJIb B CTPYKTYPHOM OpraHu3aiiuu KJIETKH,
y4acTHE B OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiusax MUKpOoIJIeMEHTHI.

[IpencraBiieHus 0 poJidi MUKPOIJIEMEHTOB B
MeTaboauszme pacteHuii. OcoOeHHOCTH
MOCTYIUIEHUSI MUKPOXJIEMEHTOB B PACTEHUS.
CuHeprusM M aHTaroHU3M 3JIEMEHTOB MUTAHUS
pactenuii. PacturenbHas IMarHoCTUKA U
METOJIbI UACHTU(UKAIIUYA HETOCTATKA/U30bITKA
AJIEMEHTOB MMUTAHMUSL.







4,
Peryasitopsl
pocra
pacTeHui.
3ammura

pacTeHui
(41)

[TonsiTHE O peryasaTopax pocTa pacTCHHM.
CtumynsTopsl pocta — GUTOrOPMOHBI
(aykcuHBI, THOOEPEIIMHBI, TATOKWUHUHBI).
NHruburopsl pocta pacTEHUN:

1. mpupoHbIe (a0Ciu30Bas KUCI0TA U
HEKOTOpHbIE (DEHOJIbHBIEC BEIIECTBA
(uKymapoBasi, KOpU4IHasi, CATUIIHIIOBAS
KHUCJIOTHI).

2. cunretnuyeckue (MOophaKkTUHbBI, peTapIaHThI,
nedOTUaHThI, IECUKAHTBI, TEPOUITUIBI).
OUTOMOHUTOPHUHT U OLICHKA COCTOSIHUS
pactenuii. CoBpeMeHHbIE CIIOCOOBI
MOHHTOPHUHTA. 3aIIATA PACTEHUH OT
BpEUTENEH: OCHOBBI OMOMETO/1a.

[TpakTrueckas pabota
«DUTOMOHUTOPHUHT U OlLIEHKA
COCTOSIHUSI PACTEHUH.
CoBpeMeHHbIE CIOCOOBI
MOHUTOPHUHTa.
Uccnenoarenbckas pabota
«BnusHue rerepoaykcuHa = Ha
npopactanue (PoCT Ha pa3HbIX
CTaJIUsAX, B PA3HBIX YCIOBUSIX)
pa3IMYHBIX PACTEHUI.
[TpakTrueckas pabota
«MHcekTapuu: npaBuia 1 yclIoBuUs
pa3BeJeHUS TTOJIE3HBIX
HACEKOMBIX).

Hudposas nadbopaTopus
Releon-camera o
¢u3noIOrNH pacTeHuit ¢
JaTYNKAMH OCBEIIEHHOCTH,
BJI&KHOCTH BO3]lyXa,
IIO4BBI, TEMIEpaTypsbl, pH.
HoyTt0yk yunrtens, HOyTOyk
MOOMIILHOTO Kjacca,
IPUHTEp, KapTa MaMsTH JUIs
(G pOBOI KaMepBhI.




5. Bognas,
necyaHasi v
MOYBEHHAS
KYJbTYPblI,
HX
NpPUMEHEHUE
B
BbIpalIuBa-
HUH
pacTeHuM.
Duzno0rus
pacTeHuu

(6 9)

Bonnas, necuanasi ¥ moYBEHHAs! KyJIbTYpbl, UX
IPUMEHEHUE B BBIPAILIUBAHUM PACTECHUMN.
[IpoBenenue Bo/ibI B KOPHE U cT€0JIE pACTEHUMN.
BoaHblii pexxruM pacTeHUI: CTPOCHUE YCTHHUII:
(bakTopbl, BIUSIONINE HA UX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXaHU3Ma PEeryssiiun
WCIIAPEHUS BJIArk PaCTEHUEM.

POTOCUHTE3 — YHUKAJIBHBIN IPOLECC PACTCHUM.
TemuoBast u cBeroBas (ha3nl PoTOCHMHTESA.
3HaueHue POTOCUHTE3A ISl JKUBBIX
opranu3MoB. PaKTOPbI POCTA PACTEHUIL: BO3IYX
u aspanus. [logzemMHoe AbIXaHUE paCTEHUI:
COCTaB OYBEHHOI'O BO3/1yXa, Fa3000MEH.
["a3000MeH 1pu OECTIOUBEHHOM BBIPAILIMBAHUU.

[Tpax. PaboTa «KopueBoe
nasieHue». [Ipaktuyeckas padora
«IIpurorosieHune npenapara
YCTBHI] METOJIOM CIIECTIKAY.
HccnenoBarenbckue pabOThI
«BnusHME yCcoBUN cOnepKaHUsA

paCTCHI/Iﬁ Ha KOJIMYCCTBO YCTBHUID.

[Ipak. Pabota « @yHKIIMOHAIbHAS
JIMarHOCTUKA PACTECHUH 1O
AKTUBHOCTH XJIOPOILIACTOBY.
HccnenoBarenbckas padboTa
«Onpenenenue xaopopusuia A u
b, onienka hoToCMHTETHYECKOM
AKTUBHOCTHU PACTEHHUU U
(aKTOpOB, BIMSIOLIUX HA HEEY.
[Tpak. Pabora «Ansparus, CO2 u
O2. JIpixanue pacrenuii». [Ipak.
PaGota «Jlpixanue pacTeHumii:
OLICHKA MHTEHCUBHOCTH JbIXaHUS
PacTEeHUH U IIOJOBY.
UccnenoBarenbekue paboTh
«BnusHue cnocoba BeIpAIIMBAHUS
(cocTaBa MUTATEJILHOM CMECH,
CXEMbI BHECEHUS ) HA POCT U
Pa3BUTHS PA3IMYHBIX PACTCHUN.

Hudposas nadbopaTopus
Releon-camera mo
(U3HOJIOTUN PACTCHHH C
JaTYMKAMH OCBEIICHHOCTH,
BJIQYKHOCTH BO3/1yXa, IIOYBHI,
temneparypsl, pH.

HoyTtOyk yuurtens, HOyTOyk
MOOMJIBHOTO KJlacca,
IPUHTEP, KapTa HaMsITH JJIs
(G pOBOI KaMepBhI.




6.
KyabtypHble
pacTeHusl.
CoBpemen-
Hbl€ ACHEKThI

ceJIeKIUH
(4 9)

Kak uenoBek cTan UCMOJb30BaTh PACTEHUS?
CBs13b pa3BUTHS LUBWIN3ALNH YEJIOBEKA U
OJIOMAIIIHMUBAHUS pPACTCHUM.

Jomectukanusa. HaciencTtBeHHOCTh 1
U3MEHYUBOCTh — OCHOBHBIE CBOKCTBA KUBBIX
opranu3moB. I3MeHunBOCTH. Brabl
W3MEHYMBOCTb. | €H —MaTepHuaibHbId HOCUTENb
HACJIEICTBEHHOCTH U U3BMEHYUBOCTH.
HyxkiienHoBbie KuCIOTHI. JIokanu3anus
T€HETUYECKOro Marepuana B kieTke. [lenenue
kieTok. Permmukanus JJHK. OcHoBHas morma
MOJIEKYJISIpHOM Ouonoruu. Tpanckpumims.
Tpanciauus. Myrtanuu. Op@ext OyTbuI04HOro
TOPJIBIIIKA U TEHETUYECKOoe pazHooOpasue. Uto
Takoe reHO0aHk? 3aueM COXpPaHSTh
reHeTu4YecKue pecypchl pacteHuit? OCHOBHbBIE
CIOCOOBI COXPAaHEHUSI TEHETUYECKUX PECYPCOB
pacTeHui (ex situ u in situ).

3nauenue pabot H.W. BaBuiosa. 3akon
TOMOJIOTHYECKUX PSIOB.

LleHTpbl MPOUCXOKIEHUS KYJIHTYPHBIX
pacrennii H.. BaBunosa u I1.M. XykoBckoro.
OcCHOBHBIE METOJIbI CeIEKIMU. [ nuOpuu3ausi.
®opmel oT60pa. OCHOBHBIC HANIPABIICHUS
CEJIEKIINU: YIIYUIIEHUE YPOKAUHOCTH,
YCTOMUYMUBOCTU K OMOTUIECKUM U A0MOTHUECKUM

dakTopam.

Huckyccns «Jlomectukanus, Bce
JIM pacTEHUS U KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YeJIOBEKOM UM OJIOMAIlIHUBAIOTCS?
MO>KHO 1 cUMTaTh TapakaHa
OJIOMAITHEHHBIM KUBOTHBIM 7).
[TpakTrueckas pabota
«MopaudukamonHas
U3MEHYHMBOCTD (JIUCThSI, UTOJIKHU C
oJiHOTO AepeBa)». [IpakTuyeckas
pabora «I'eH — HHCTPYKIIUA 110
cOOpKe KJIEeTKH (Ha Oucepe wiu
KOHCTPYKTOPE)».

[Ipaktrueckas padorta

«MyTtanus Ha OyTepOpoae (Jiroboit
OOBEKT U3 MPEbIYIIeH padoThI,
/i€ U3MEHEHUE UHCTPYKIIUU
MPUBEIET K U3MEHEHHIO
BHEIITHETO BHJIa O0BEKTA)Y.
[TpakTrueckas paboTa 1o rpyImmam
«OTKyZa Ha HalIMX CTOJax
(PYKTHI/OBOILW/3ITAKNY.
[Ipaktrueckas pabora
«BpIpammuBaem ropox. Kak
MIPOBECTH CKPEIIUBAHKUE Y TOPOXay.
Uccnenosatensckas paboTta
«BrIpamBanue pacTeHUM B

Hudposas nadbopaTopus
Releon-camera mo
(U3HOJIOTUN PACTCHHH C
TaTYHKAMHU

OCBEIICHHOCTH, BJIAKHOCTH
BO3]TyXa, TTOYBHI,
Temneparypsl, pH.

HoyTtOyxk yuurens, HOyTOyk
MOOMIIBHOTO KJ1acca,
IpPUHTEP, KapTa NaMsTH IS
U poBOI KaMepBhl.




Ectb 1 sxu3Hb B mpoOupke? buorexHomorus
KyJIbTYPHBIX PaCTCHUM.

Kak uenoBek MOXET MOAUPUIIMPOBATH
pactenus? [ eHeTHUECKOE PENAKTUPOBAHMUE.
CoBpeMeHHBIE OAXO0IbI U JOCTHKECHHUSI
TE€HETUYECKOT0 PENAKTUPOBAHNS PACTCHUM.

npooupkKe» (MOKHO
BOCIIOJIb30BAThCS Pe3yIbTaTaMU
IPEbIIYIINUX YKCIIEPUMEHTOB 110
COCTaBJICHUIO TUTATEIbHBIX
PacTBOPOB JIJIsl PACTEHUIA).
[IpakTuueckas padora

«I'eHOMHBIEC HOKHUIIEI
(MomenupoBaHue pabOTHI CHCTEMBI

CRISP-Cas)».




7. PacTH-
TeJbHasl
NPOAYKIMS
(64)

HanszemHuble 1 moa3eMHble OpraHbl paCTEHUM.
[ToGer u BUIOM3MEHEHHBIN TTOOET paCTEHUM.
CnocoObl pa3MHOXKEHHUS PACTCHUI.
[TonsiTie 0 KauecTBE MPOAYKTOB MUTAHMUS.
[TpoGieMbl KOHKYPEHIIUHM OT€UECTBEHHBIX
MPOAYKTOB MUTAHUS C UMITIOPTHBIMH.
Jlorucrrka 1OCTaBKHU U CPEACTBA
COXpPaHEHHUS MPOAYKTOB MUTAHUSL.
MuKpo3eieHb: TTOJE3HOCTh U TEXHOJIOT .
XUMHYECKUM aHamn3 TpoayKiuu. OCHOBBI
criektpodoromerpun. [loTeHIMOMETpUSL.
Xpomatorpadusi.

[IpakTrueckas pabota
«IIpenenbHO MOMyCTUMBIC
koHueHTparuu (ITJK) u MeTos!
KOHTPOJISI 0€30IaCHOCTH
PaCTHTETHHBIX TIPOTYKTOB
nutaHus». Mccnenoparenpckas
pabota «OreHKa KadecTBa
BBIPAIICHHON MUKDPO3EJICHU»
(;1n6o cBosI, TMOO W3 Mara3uHa).
[IpakTuueckas pabora
«MeTo/1p1 OIIEeHKH KauecTBa
PACTUTEIBHOU MPOTYKIIUHU:
XpaHEHHE U COXPAHHOCTh
MATATEIBHBIX BEMIECTBY (IT0
JOCTYITHOMY 00OpY/JIOBaHHUIO).
Uccnenosarenbckas

paboTta «OmnpeneeHrue BUTaMHUHA
C MeTonoM 006paTHOTO
TUTPOBAHUS B IJI0/IaX HA PA3HOM
CpoKe (croco0e) XpaHEHUsD».

[Mudposas nadbopaTopus
Releon- camera 1o
(U3HOJIOTHH PaCTCHUH C
JaTYMKaMU OCBEIICHHOCTH,
BJIQXHOCTH BO3/1yXa,
IIOYBBI, TEMIIEpaTypsl, pH.

HoyTtOyxk yuurens, HOyTOyk
MOOHJILHOTO KJTacca,
MIPUHTEP, KapTa MaMsITH IS
UG poBOI KaMepHI.




Moayab «buotexnonorus» 7 kaace (34 gyaca)

Tembl

OcHOBHOE coepKaHue

ﬂeﬂTe.ﬂbHOCTb INKOJBbHHKOB

Oo6opynoBanue
nenTpa Touyxku pocra

1. BuorexHno-
Jgorus (4 4)

[TonsiTHE OMOTEXHOJIOTHH. 3a4eM YETIOBEKY
OMOTEXHOJIOTHH, B UEM UX MPEUMYIIIECTBO
nepea XuMUIecKnuM cuHTe30M. OCHOBHBIC
01000BEKThI OMOTEXHOJOTUH: TIPOMBIIIICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKaHU PACTECHUH,
’KUBOTHBIX U Y€JIOBEKa, OMOKATAIN3aTOPHI.
CoIpbe 111 OMOCHHTE3a U OLIEHKA €T0
OMOJIOTUYECKON LIEHHOCTH.

OcHOBHBIE ICTOYHHUKH YTIIEPO/a, a30Ta,
dbocdopa, mukposnemenToB. MccienoBanue
HOBBIX HCTOYHHKOB CBHIPBS (BKJIFOYAsI BOTIPOCHI
€ro MpeaBapuTesbHON 00paboTkn), pazpaboTka
HOBBIX TUTATEBHBIX CPEJI, B TOM YUCIIE
BKJIFOUAIOIINX OMOCTUMYJISITOPHI U IPyTHE
AIIEMEHTHI YIPABJICHUS H ONITUMHU3AIIAH
MPOIECCOB OMOCUHTE3a. MeToIbl ONTUMU3ALIUN
MATATEIBHBIX CPE.

[IpakTrueckas padora

«IIpumepsl npuMeneHns
OHMOJIOTHYeCKUX 00OBEKTOB B TBOCH
KUZHI.

[udposas nadbopaTopus
Releon- camera o
bu3nonoruM pacTeHUi ¢
JTaTYAKAMUA

OCBEIIIEHHOCTH, BITAKHOCTH
BO3/TyXa, OYBHI,
Temmeparypsl, pH.

HoyTtOyxk yuurens, HOyTOyk
MOOMJILHOTO KJIacca,
NPUHTEP, KapTa HaMsITH JJIs
UG poBOI KaMepHI.




2. Mukpo-
omoJiorust
(6 9)

[TonoxxeHue NpoKapuoTOB B CUCTEME
OpraHUYeCcKOro MUpa.

Ctpoenue OakTepUanbHON KIETKU.
Knaccuduxkanus 6aktepui.

Mopdonorus 6akrepuii. [Tpocteie

Y CJIOKHBIE METOJIbI OKPAITUBAHUS OaKTEPHUH.
®u3nonorus OaKTepuil: MUTaHUE, IbIXaHUE,
pPOCT U pa3MHOXEHUE. 3HAKOMCTBO C JOMEHOM
Apxeu (3kcTpeMOoGUIBHOCTH, 0COOCHHOCTH
CTPOEHUS KJIETKH ). MOJIOYHOKHUCIIOE U
cnupToBoe OpoxeHue. PoToTpoHbIE U
xemotpodHbie OakTepun. Kunetuueckoe
ONKCaHUE MPOLECCa POCTa MUKPOOPTaHU3MOB.
DKCHOHEHIMAIbHASI MOJIETb POCTA.
Kunerurka rubenn MUKpOOPraHU3MOB.
[Tatorennsie 6akTepuu. YymHas najsoyka u
YyepHasi CMepTh, OOTYJIN3M, CTOJIOHSIK,
Tyoepkyie3. Micropust 60pb0bI ¢ OaKkTeprab-
HBIMH HHpeKIMsIMU. BoitHa 0eCKOHEUHOCTH:
AHTUOMOTUKH MPOTUB OakTepuil. MexaHU3Mbl
NEUCTBUI aHTHOMOTHUKOB. MeXKKIeTOUHAas
KOMMYHUKaIus 6akrepuii. UyBCTBO KBOpyMa.
[IpumeneHue 6akTepuii 4eTOBEKOM.
KuneTtndeckoe onvcanvue OMocHHTE3a
MPOAYKTOB MUKpOOpTraHu3Mamu. bakrepuu,
KOTOPBIE MOTYT pa3jaraTh IJIaCTHUK.
MukpoopraHu3Mbl B arpoOMOTEXHOJIOTUH.

[Tpaktuka. Jlaboparopnas pabota
«DUKCHUpPOBaHHBIE

npernapaTbl OaKTepui.
Onpenenenne Gopmbl
NIPEIOKCHHBIX KYIBTYP
MHUKPOOPTaHU3MOB, HCIIOJB3YSI
IIPOCTOU METOJ OKPACKI».
JlabopaTtopHas pabota
«Ormpenenenue Tuna KJIeToYHON
CTEHKH METOJIOM OKpAIlIMBaHUS T10

['pamy» (Tipu HATMYKK PEAKTHUBOB).

JlabopaTtopHas pabora
«IIpuroTtoBrieHre MPHUKU3HEHHBIX
MpenapaToB MOJIOYHOKHCITBIX
Oakrtepuit». JlaboparopHas pabota
«IToceB cMbIBa € pyK Ha YaIIKH
[Terpuy». JlabopaTopHnas pabora
«BblIeNIeHNEe YUCTOU KYJIBTYPBI
OakTepuil. MeToj pa3BeeHUN.
MeTo1 MCTOMIAIOIIETO MITPUXAY.
Jlaboparopnas padota «Mopdo-
JIOTHYECKas XapaKTEPUCTHKA
BBIJICJIEHHON YHMCTOM KYJIBTYPHI:
XapaKTEePUCTHKA KOJIOHUH, (popma
OakTepuii, TUIT KIIETOYHOU
cteHkn». Jlaboparopnas pabota
«CpaBHEHHE pOCTa MHKPOOpra-

Hudposas nadbopaTopus
Releon-camera o
¢u3noIOrNH pacTeHuit ¢
JaTYUKaMH

OCBEIICHHOCTH, BIIAYKHOCTH
BO3/yXa, TIOYBHI,
temneparypsl, pH.
HoyTt0yk yunrtens, HOyTOyk
MOOMIIBHOTO KJIacca,
IPUHTEp, KapTa MaMsTH JUIs
UPPOBON KaMephbI.




HckyccTBeHHBIE acconMaliy PaCTEHUN €
MUKPOOPTraHU3MaMH.

HU3MOB Ha 4aIike 0e3 u ¢
n00aBICHUS aHTUOMOTUKOBY.
HccnenoBatenbekas pabora
«ITonck MUKpOOPTaHN3MOB
00JIa1atoIuX aHTarOHUCTHYECKON
AKTUBHOCTBIOY.
UccnenoBatenbckas padboTa
«Br1IeIeHTEe MOJTOYHOKHUCITBIX
OaxkTepuii, uccieJOBaHUE X
akTUBHOCTH». MccnenoBarenbekas
pabota «Boienenue OakTepuii
MOJIE3HBIX JIJISl PACTCHUID.

3. dykapuo-
THYECKHE
OPraHu3Mbl B
OMOTEXHO-
JIOTUH
(miecHeBbI€
rpuosbl,
JAPOKKH,
BOJI0POCJIN)
(64)

[1necHeBbIe TPUOBI IPOTYLEHTHI OMOJIOTMYECKU
aKTUBHBIX BemiecTB O011as XapakTepucTuka
IPOXOKEN caxapoMHULETOB. Mctopus
VICTIOJIB30BAHUS IPOAIKEN B TPAAULIMOHHOMN
OnoTexHONOruu. TeXHOIOTUY BUHOAETHS U
XJIeOOTeYeHMsl, CIIeUaTU3UPOBAHHBIE PAChI
npoxokeit. Metabonusm apoxcokei. Peakiuys
cnupToBOro Oposkenus. [lonyyeHne BTOpUYHBIX
MeTabO0JIUTOB B AporcKax. Apoioku Kak
MpOyLIeHThl OMoTOIIUB. [Tosyuenue neneBbix
0enKkoB B Jipoxokax. OCOOCHHOCTH
BEr€TaTUBHOI'O U MOJIOBOTO PA3MHOXKEHUS Y
IPOAOKEN, 3HAUEHHE U3YyUYEHNs MUTO3a U
LUTOKMHE3a JIJI1 ONTUMHU3ALUH ITPOLIECCOB
KyJIbTUBUPOBAHUS APOXOKEBBIX IITAMMOB,

JlaGopartopHas pabota

«lTonpcuer KIETOK IPOKKEN B
kamepe [ opsieBay.

JlabopaTtopnas pabora
«OOHapyXeHHe MPOTYKTOB
CIIUPTOBOTO OPOXKEHUSI: STUIOBOTO
CIUPTa U YTIIEKUCIIOTO Ta3ay.
JlaGopartopHas pabota
«HabnroneHne pa3sMHOKEHUS
TPOMIKEBBIX KIICTOKY.
[IpakTuueckas pabora
«ITonmyuenue TBOpora u keupa Ha
OCHOBE MOJIOYHOKHCIIBIX
OakTepuiiy.

[IpakTuueckas pabora

[Hudposas nadboparopust
Releon- camera o
(U3HOJ0rNK pacTeHMil C
JaTYNKaMU

OCBEILIEHHOCTH, BIaKHOCTU
BO3/yXa, [T0YBBHI,
temneparypsl, pH.
HoyTOyxk yuurens, HOyTOyk
MOOMJIBHOTO KJjIacca,
NPUHTEP, KapTa MaMsITH JJIsI
1P poBOI KaMepHI.




MMOHMMAHUS TPUYUH NATON€HHOCTHU APOKKEN U
rpu0OB, MOMCKA MUIIIEHEN (PYHTULIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
npenaparoB. Bogopociiu — nepcrneKTUBHbIN
0OBEKT JIJIs1 IPOU3BOJICTBA O€JIKa U YTIEBOIOB.
buotexHonmornueckrne METOIbl OUUCTKHU
TBEPJBIX, )KUIKUX OTXOJ0B U Ta3000pa3HbIX
O0TXOJI0B TPOU3BOICTB. CTOYHBIE BOJIBI.
Cxembl ounctku. buopuibTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKH. AKTUBHBIN W U
BXOJSIIIME B HETO MUKPOOPTAHU3MBL.
Hcnonp30BaHne BOIOPOCIIEN B OUUCTKE
CTOYHBIX

BOJ.

«OcHOBHBIE BUJIbI KBACa U UX
XapaKTEPUCTUKAY

«Ipo’>Ku 1 MOJIOUHOKHCIIbIE
OakTepuu, MPUMEHSEMbIE IS
IIPOU3BOJICTBA KBACAY.
[IpakTrueckas padora
«CpaBHUTEIBHBIN aHATIU3
Pa3BUTHUS IPOXOKEN B a9pOOHBIX U
aHAPPOOHBIX YCIOBUAXY.
[IpakTuueckas pabora
«MeTo/1bl OLIEHKU CBOMCTB
XJIEOOTIEKapHBIX

npoxckei. OCOOEHHOCTH
MIPUMEHEHUS TPECCOBAHHBIX,
CYIICHBIX ¥ MHCTAHTHBIX
npoxckein». ccnemoBaTenbekas
paborta «Bnusiue pusmko-
XUMUYECKUX (aKTOPOB HA
KauyeCTBO OMOTEXHOJOTHYECKOU
npoaykuuu (kBac, kepup, cbip,
XJ1e0 U Jp.)».
Uccnenosarenbckas paboTa
«BnusHue GU3NKO-XUMHUUECKUX
(hakTOpOB Ha POCT BOJIOPOCTH
(Chlorella vulgaris)».




4. HacneacTBeHHOCTh M1 HK3MEHYMBOCTD — [IpakTuueckas pabora «Moaudu- | Ludposas nabopatopus

Hacaenct- OCHOBHBIE CBOIMCTBA JKUBBIX OPTaHU3MOB. KaIlMOHHAsl K3MEHYHMBOCTD (JICThs,| Releon- camera mo

BeHHasi N3meHunBOCTh. BUJIbI H3MEHUNBOCTS. UTOJIKU C OJHOT'O JIEPEBA)». (¢u3noNoruu pacTeHUi ¢

undopmanus | ['eH —MaTepraabHbIii HOCUTENb [IpakTnueckas pabora «I'en — JaTYNKAMU

(4 9) HACJIEJICTBEHHOCTU U U3MEHUYHUBOCTH. UHCTPYKIUS 110 COOpKE KIIETKHU (Ha | OCBEIEHHOCTH, BIAKHOCTH
HyxnennoBblie kucnotel. Jlokanuzanus oucepe WM KOHCTPYKTOPE)». BO3]lyXa, ITOYBBHI,
reHeTHYeCcKOro matepuaina B kierke. [lenenne | Ilpaktuueckas padbora temneparypsl, pH.
KJIETOK. «Mytanust Ha 6yTepOpose (mo6oii | HoyTOyk yuuTens, HOyTOyK
Permuxanus JIHK. OcHoBHas norma 0OBEKT U3 mpeaplIyiel padoTsl, | MOOMIBHOIO Kilacca,
MOJIEKYJISIpHOM Onosioruu. TpaHckpunuus. I71€ U3BMEHEHUE UHCTPYKIINU IPUHTEP, KapTa MaMsITH JIsI
Tpaucasums. IpUBEJIET K U3BMEHEHUIO BHEUIHETO | IU(PPOBOI KaMepBhI.
MyTanuu. BUJIa 00BEKTA)Y.

S. [TonoxeHue BUPYCcOB B cUCTEME Oprannueckoro | IIpocMoTp 10KyMeHTanbHOro [Mupposas nadopaTopus

Bupycoaorusi| mupa. CTpyKTypa 1 XUMHUYECKUI COCTaB ¢umieMma o Bupycax. [Ipaktrueckas | Releon-camera o

B4 BUpycoB. Knaccuduxkanus BUpycos. pabota «MeTo1 pa3BeAecHUI». (GbU3M0JIOTUN PacTEHUN ¢

Penponykius BupycoB. Bupycsl - Bo30ynurenu
nH(}EKIMOHHBIX O0oJie3HeH. OHKOBUPYCHI.
bakrepuodaru: crpoenue, CBONWCTBa,
npuMeHeHue. buonoruueckue MeToabl OOPLOBI ¢
BUPYCaAMH.

[IpakTuueckas padoTa.
«TurpoBanue 6akTeprodaroy.

NATYMKAMHU
OCBEILEHHOCTH, BIIAYKHOCTH
BO3/1yXa, IIOYBHI,
temneparypsl, pH




6. I'ennasi
HHKEeHepusl U
OMOTEXHO-
Jgoruu (4 4)

OcHoBbI reHHOM nH)KeHepuu. BekTopa.
Cnernududaeckue pepMeHTHI OaKTEpHUH.
buoTtexHonornu npoaykiuu OEIKOB B
OaKTepHabHBIX KYJIbTYypaXx.

JlocTrkeHus: TeHHON UHKEHEPUU U
ouorexnonoruu. CRISPR/Cas —cucrema
a/IaITUBHOTO UIMMYHUTETa OaKTepHil U apxe.
I'MO. Metoast nonyuenust [MO.

[IpakTrueckas pabdorta
«OHJOHYKJII€a3bl PECTPUKITUU
(paboTa ¢ HyKJICOTUIHBIMU
[TocnenoBarenbHOCTSIMHU Ha
oymare)». [Ipaktudeckas pabota
«I"ennsre HoXxHUIEI - CRISPR/Cas
(MomenMpoBaHue Ha Oymare).
Urpa-muckyccuns: «Bprpait
rpaHT Ha co3nanue I'MO».

[Mudposas nadbopaTopus
Releon-camera o
(U3HOJIOTHH PaCTCHUH C
JTaTYHNKaMU

OCBECIIICHHOCTH, BJIQKHOCTH
BO3]IyXa, TOYBHI,
temneparypsl, pH.
HoyTtOyxk yuurens, HOyTOyk
MOOHJILHOTO KJTacca,
MIPUHTEP, KapTa MaMsTH JUIs
UG poBOI KaMepHI.

7. buorexHo-
JIOTUM B
“KHBOTHO-
BojacTBe (4 1)

JlomecTHKanys OCHOBHBIX JOMAIIIHUX KUBOT-
HBIX; COBPEMEHHBIE SKCIIEPUMEHTHI 10 T0MEC-
THKAIUK )KUBOTHBIX (JTUCULA, HOPKA U Jp. —
AKCIIEPUMEHTHI HAYYHO IIKOJIBI aK. bensena).
CoBpeMEeHHBIE METO/IbI B )KUBOTHOBOJICTBE:
TpaHCIJIAaHTALUA SMOPUOHOB, XUMEPHbBIE
’KUBOTHBIE, KIIOHMpoBaHUE. OCHOBHBIE O0JIE3HU
KUBOTHBIX U POJIb NATOT€HHBIX MUKpPOOpTa-
HU3MOB M MAPa3UTOB B PA3BUTHH 3a00JIEBAHUIM
JOMAIIHUX KUBOTHBIX M1 OCHOBHBIX MEpax
O0pBOBI C HUMU; POJIb MOJIE3HBIX MUKPOCUM-
OMOHTOB B OpraHu3Me *KHUBOTHbIX. [Tomoxu-
TEIHHOE U M0O0YHOE (OTPHUII-0€) BO3ACHCTBUU
aHTUOMOTHKOB HAa OPTraHU3M B XOJI€ JICUCHUs
YKUBOTHBIX; €U U 33J]a4d BETEPUHAPUU.
broTexHoI0THSI KOPMOBBIX MPENapaToB.

Huckyccus «JlomecTukanus, Bce
JIV PACTEHUA U )KUBOTHBIE,
KOTOPBIE JKUBYT PSJIOM C
YEJIOBEKOM UM OJIOMAlIHUBAIOTCA?
MO3HO JI1 cUuTaTh TapaKkaHa
OJIOMAIIIHEHHBIM KUBOTHBIM ?».
[IpakTnyeckas pabora «Meroauka
KJIOHUPOBaHUsI (MOJICTUPOBAHUE
Ha Oymare). [IpakTrueckas pabota
«CocTraBiieHHE pallMOHA TUTAHUS
YKUBOTHOT'O, PACUET paCX0JI0B Ha
comepxkanney. MccnenoBarenpckas
pabota «OrneHKa KauecTBa
MOJIOYHOM ITPOSYKLIUN.

Hudporas naboparopus
Releon-camera mo
(U3MOOrUN pacTeHU C
TaTIAKAMU

OCBEIICHHOCTH, BIQKHOCTHU
BO3]1yXa, MOYBHI,
temreparypsl, pH.

HoyTtOyxk yuurensi, HOyTOyk
MOOMJILHOTO KJIacca,
MPUHTEP, KapTa MaMsITH IS
UG pPOBOI KaMepHI.




8. buorex-
HOJIOTUM B
pacreHmue-
BojacTBe (3 4)

OcHoBHbIE METOABI ceNleKIMu. [ népunuzanus.
®opmbl 0TO0pa. OCHOBHBIE HATIPABJIECHHUS
CEJICKLIMU: YJIYYIICHUE YPOKANHOCTH,
YCTOMYMBOCTU K OMOTUYECKUM U a0MOTUYECKUM
(pakropaM. OCHOBHBIE MMOAXO/IbI CEIEKIIUU U
OMOTEXHOJIOTMH KYJIbTYPHBIX PACTCHHIA,
['ubpuauzanus, oTaageHHas THOPUIU3AIIHS,
HCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHc(opmalysi, MyTareHes3, FTeHETUYECKOe
penaktupoBanue). Mctopus cenexkunu B Poccun
U MUPE, UCTOPHSI Pa3BUTHUS BAKHEHUILINX COPTOB
KyJbTYPHBIX pacTeHuil. Kak uenoBex MoxeT
MoaupuuupoBaTh pacteHus? ['enHas
VMHKEHEPHUsI pacTeHul: UTO Takoe reHeThIeCKast
WHKCHEPHUsI pacTeHUM. TpaHCTeHHbIE paCTEHUS.
Mertoas! nonydenusi. OOpa3oBaHUe OMyXOJICH Y
pacteHuii. ArpobakTepuanbHas
tpanchopmanwms: Ti-masmuast. 'enst T-JJHK.
MonekynsipHOT€HETUYECKAE MEXAHU3MBbI
TpaHchopmaru. ['eHeTnueckoe
penaxktupoBanue. COBpeMEHHBIE OAXOAbI U
JOCTUKEHUS TEHETUYECKOTO PEAAKTUPOBAHUS
pacteHuil. ECTh 11 ®U3Hb B MPOOUPKE?
bHOTEXHOIOTHS KYIbTYPHBIX PACTCHUM.

[IpakTrueckas pabota
«BpipammBaem ropox. Kak
MPOBECTH CKpEIINBAHHE Y

ropoxay. [Ipaktudeckas padbora

«['eHOMHBIC HOXXHHIIBI

(MoaenpoBaHue padOThl CHCTEMBI

CRISP-Cas).
UccnenoBatenbckas padbota
«BbIpamBaHue pacTeHUH B
poOupKe» (MOKHO

BOCITIOJIB30BAaThCA pE3yjibTaTaMHU
IMPCABIAYIIHUX SKCIICPUMCHTOB I10

COCTaBJICHUIO TUTATEIbHBIX
pPacTBOPOB JIJISl PACTEHUIA ).

Hudposas nadbopaTopus
Releon-camera mo
(U3HOIOrHH PacTeHHUH C
JaTYNKaAMU

OCBEILEHHOCTH, BIaKHOCTH
BO3/IyXa, ITOYBHI,

TEMIICPATYypPhlI,
pH

HoytOyk yuurens, HOyTOyk
MOOMJIBHOTO KJlacca,
MPUHTEP, KapTa NaMsTH IS
U(pOBOI KaMepBI.




Moayab «MoJiekyJsipHble 0CHOBBI pu3nosioruu u papmakoiaorun» 8 kiacc (34 yaca)

Tembl OcHOBHOe coxepxkaHmne JesATe IbHOCTH IKOJIbHUKOB O6opynoBanue
ueHTpa «Touku pocray»
1. ®usmo- BBenenue. buorennsie aneMenTsl: opranoressl: | MccnenoBarenbckas padbora Hudposas
aornueckasi | O, C, N, H. AktuBnbie (hopMbI KuCIIOpoaa, nx | «KomudecTBeHHAs OIlCHKA nabopartopus Releon-

xumus (10 1)

MOJy4eHUEe, HenTpanu3auus. MakpO3JIEeMEHTHI:
MPOIIEHT COACPKAHUS B OPTaHU3ME,
BBITIOJIHAEMAs (PYHKIUS, COJIEpKAHUE B
npoaykrax nutanus. Ca2+ - CBA3bIBAIOIINE
OeJIKH, IETTOHUPOBAHUE KAJIBIIHUS, PETYJISIIUS
YPOBHS KaJIbI[Us B OpraHU3Me: TOPMOHBI MTOYEK.
Mg — cTpoenue xsopoduiia, ero akTUBaIUS
COJIHEUHOU dHepruen. MUKpO3JIEMEHTHI: B
KaKUX MOJIEKYJIaX COJIEPIKATCS, BBIMOJIHIAEMAs
byHKIIUS, COIepKAHUE B TTPOTYKTAX MUTAHUSI.
ITocnencTBus nepeao3UPOBKH MUKPOIIEMEH-
Tamu. Fe — ycBauBaeMbI€ TUIIbI COEUHEHU N
xenesa. ['eMonpoTenHbl, reMOIMaHuH,
UTOXpOMBI. Cu — YCBOEHHUE U TPAHCIIOPT MEIH.
benku, conepxamue mens. [laronornyeckue
CUHIpOMBI MeHke 1 BuibcoHa, CBSI3aHHBIE C
MeTa00JIU3MOM Meu. TOKCUYHBIC DJIEMEHTHI
[Teprnoanyeckoit CuCTeMsl 1JIsl OpraHU3Ma.
Binsinue HeocTaTka Makpo U MUKPO3JIEMEHTOB
Ha *UBbIe opranu3Mbl. JKupbl. 3a0osieBaHms
YyeJIoBeKa, CBSI3aHHBIE C HAPYIICHUSIMU

COZIEP/KaHUS MUKPODJIEMEHTOB WU
BUTaMHHOB B ITUIIEBBIX
nponykrax». lIpaktuueckoe
3aHATHE «KauecTBEeHHbIE peakuu
HA OPraHUYECKHUE MOJICKYIIBD).
[IpakTHueckoe 3aHsTHE
«JIeHaTyparys OCIKOBY.
[IpakTnueckoe 3anstue «M3yue-
HHE aKTUBHOCTH AMHWJIA3bD».
[IpakTrueckoe 3aHsTHE

«JInanm3 (kierouka Tpayoe)».

camera o pu3n0IOTHH
pacTeHul ¢ IaTYMKamMu
OCBEIIEHHOCTH, BJIAJKHOCTHU
BO3/yXa, IIOYBHI,
TEMIEPATYPHI,

pH

HoyTtOyxk yuurens, HOyTOyk
MOOMJILHOTO KJIacca,
MIPUHTEP, KapTa NaMATH JJIs
UG POBOI KaMephI.




KHUPOBOTO oOMeHa. JlucnunuaeMun. YTaeBoIbl.
3a0oJieBaHNUs YEIOBEKA, CBSI3AHHBIE C
HapyLICHUsAMHU yIiIeBOIHOro oomeHa. CaxapHblid
nuaber. benku. Ctpoenue. 3abosieBaHus
YeJI0BEKa, CBSI3aHHbIC C HAPYUICHUSIMU
6enkoBoro oomeHa. OyHKIUU OEIKOB.
®epmenTsl. Mexanusm nenctsus. Kinacceol
depmenTaTuBHBIX peakiuil. KohepmeHTs!.
BurtaMuHsbl )kupopacTBOpUMbIE, BOJOPACTBO-
pumble. [IpeBpalieHre BUTAMHUHOB B aKTHBHbBIE
(dopMbl KOhepMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIIBI META0OJINYECKUX PEAKIIUH.
buosnepretuueckue nponeccsl. [ ukonus.
[uxn Kpebca. [lens nepeHoca 371€KTPOHOB.
Oxucnenne XupHbIX kucioT. Karabomusm
aMUHOKHCIIOT. ['mokoHeorene3. CuHTes
yIIEBOAOB, OCJIKOB, KUPOB. MeTaboIuTHIECKUE
3abosieBanus. [IpakTuueckoe 3aHsTHE:
«pelIeHrE 3a]]a4 Ha YPHEPreTUYECKUN OOMEH»
Knerka. [Tousatue memOpanbl. DyHKIUN
MeMOpaH. Bupl TpaHcmopTa B KJIETKY.
MemOpaHHbIe OpraHouibl. 3a00IeBaHUS
CBSI3aHHBIEC C HApYIICHHEM PabOThI
MEMOpaHHBIX OpraHesul, 00JIe3HU HAKOTJICHUSI.
Tunbl KOHTAKTOB MEXAY KJIETKaMU. 3HAaUCHHE
MEXKJIETOYHON KOMMYHUKAIIMU JUIS 310POBbS
opra"usma. Aapo. YpoBHU yIIakOBKHU




XpOMaTHUHA. XPOMOCOMHBIE TEPPUTOPUH.
HememOpaHHbIe OpraHoOuIbI.

2. MoJeky-
JIApHasA
OMoJI0rUs
(10 4)

OCHOBHBIE BEXH Pa3BUTHUS MOJIEKYJISIPHOM
ouonorun. HykinenHoBbie KUCIOTHI.

OCHOBHBIE IPUHIIUIIBI CTPOCHUS.

MarpuuHnble cuHTe3bl. Pernkanys — ocHOBa
KJIETOYHOTO JEIECHUS.

[TpuHume! permkanuu. Myranuu. Yro
BBI3BIBAECT U3MeHEeHUA B cTpoeHnu JTHK.
[IpyrHIMnB penapanyuu. TpaHCKpUNIUA.
I'enernueckuit kon. Tpancnsauua. Oprannzanus
reHoma BUpycoB [IpoTUBOBUpPYCHBIE CPENCTBA,
MEXaHU3MBbI UX JIECUCTBUS.

Opranu3zanus reHoma OakTepuil.
AnTHbaKTepuanbHble npenaparsl. Opranusanus
r€HOMa DyKapuoT | eHOMHO€E pelaKTUPOBaHUE.

[Ipaktrnueckas padora «Bbiaene-
nue JIHK u3 6ananay.
[IpakTudeckas pabora «Mojaenb
JAHKopurammy. [Ipaktudeckas
pabota «OnpeneneHue KauyecTna
npemnaparoB JIHK ¢ nomoriipio
criektpodoromeTpun» (rpu
HaJIMYuu 000pYy0BaHUSA).
[Ipaktuueckas padota «Pennuka-
THUBHAs MalllMHA (UTpa-JIeMOHCTpa-
usi)». [IpakTuueckas pabota
«TP (Momens aMmrundukanus Ha
oymare)». [Ipaktuueckas pabota
«Cuna mpomoTopay.
[Ipaktuueckas pabora «Pemenue
3a/1a4 Ha TeHETUYECKUI KOMI».
[Ipak. PaboTa «@onguHr OETKOBY.
UccnenoBarenbckas padbota
«Pacnpoctpanenue aHTUOMOTHUKO-
PE3UCTEHTHBIX OaKTEPUii».
[IpakTuueckas pabora

«PaboTa B cCOBpeMEHHBIX
reHeTH4eCcKuX 0a3ax JaHHBIX.
[Iposenenue In silico ananuza
[0CJIEOBATEIBHOCTEN TEHOBY.

Hudposas nadbopaTopus
Releon- camera 1o
(U3HOJIOTUN PACTCHHH C
TaTYHKAMHU

OCBEIICHHOCTH, BJIAKHOCTH
BO3]TyXa, ITOYBBI,
temneparypsl, pH.
HoytOyxk yunrens, HOyTOyk
MOOMJIBHOT'O KJjIacca,
IPUHTEP, KapTa HaMsATH IS
UG POBOI KaMepEHI.




3. ®apma-
KOJIOTHSI
(14 v)

ITonarue o nekapcrsax. [IpuHnune nogxona x
MIOMCKY HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
CxpunuHr u ero metonsl. [Tytu BBenenus JIC.
PapMaKOKMHETHKA JIEKAPCTBEHHBIX BEILECTB.
BcacwiBanue (abcopOruus) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCacblBaHUs. TpaHCHIOPT
JIEKapCTBEHHBIX BEIIECTB. [ €Hbl 1 OenKu
nepBoi (a3el buotpanchopmanuu. [lytu
BBIBEJICHUS JIEKAPCTB U3 OpraHn3Ma. JKCKPELus
1 3numuHanys. ['ensl u Oenaxu BTopoit (passl
ouotpanchopmanuu. DapMakoUHAMHKA.
['maBHOE U TOOOYHOE, pe30pPOTUBHOE U MECTHOE,
psIMOE, HETIPSIMOE U PePIIEKTOPHOE JIEUCTBHE.
Buner B3aumoneicteust nekapcts. CHHEPTU3M U
AHTaroOHU3M IPU COBMECTHOM JI€HCTBUU
JIEKapCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH
TpancmemOpaHHbIN CUTHAUMHT. THIIBI
KJIETOYHBIX pelenTopoB. MemOpaHHbIE: HOHHbBIE
KaHAJIbI,KaTaIUTHYECKUE U CONpsKEHHBIE ¢ G-
OeJIkaMu; BHYTPUKJIETOYHBIE:
LUTOIUIa3MaTUYECKUE U AepHbIe. MeXaHU3Mbl
JIUTAaHA-PELENTOPHOTO B3aUMOAECHCTBHS.
CenekTUBHOCTbH (M30UpPATETBHOCTD) JEHCTBUA,
CBA3b «XUMHYECKASI CTPYKTYpa —
(apmakosoruyeckasi akTHBHOCTb BEILIECTB
DapMaKkoJIOTHIECKON MOAYIISIIAN
CUHAINTUYECKOW XOJMHEPTUYECKOM TEpEAAYH.

Hccnenosatenbckas pabora
«IKCIIEpUMEHTA T10 ONPECICHUIO
TOKCUYHOCTH BEIIECTB HA
apremuausx». [Ipaktudeckas
pabota «KapTta sxcnpeccun
10(paMUHOBBIX U CEPOTOHUHOBBIX
pPELEnTOPOB B MO3T€ MBIIIIEI.
UccnenoBatenbckas padbota
«IToBeneHuecKmE TECTHI Ha
priOkax Danio rario. Ceetdio-
TEMHas Kamepay.
HccnenoBatenbckas pabora
«IToBemeH4YecKne TECTHI

Ha pbIOKax Danio rario. OTKpbITOE
nose». MccnenoBarensckas padora
«IloBegeH4yeckne TeCThHI HA
priOkax Danio rario. CraiiHoe
noBeaeHue». [Ipakruueckas
pabota «BnusiHue aapeHanuHa

Ha CepeUHbIe COKpaIllCHHUs
(mporpaMMHOE 00€CIIEYEHUE)».
[IpakTuueckas paborta
«l'ucTonornueckue nmpemnapaTsl
UMMYHHOU CUCTEMBI».
[IpakTuueckas pabora
«"'ucronorudeckue mpemapaTsl

HEPBHOM CUCTEMBI».

HoyTtOyk yunrtens, HOyTOyk
MOOHMJIFHOTO KJlacca,
NIPUHTEP, KapTa MaMsITH JJIsI
G pPOBOI KaMePBHI.
Hudporas naboparopus 1o
duznonorun 4enoneka.
Hudposas nadbopaTopus
Releon Camera c USB
MHUKPOCKOIIOM,
MUKpOIpenaparsl.
Hudposas nabopaTopus 1o
[10)7637 () () W70

yenoBeka. BiTronicslab.
[Hudposas nadboparopus
Releon Camera c USB
MUKPOCKOIIOM,
MUKpOIpenapaThl




MonexynsapHbIi MEXaHNU3M AEHCTBUS U
dapmakonoruyeckue cBomcTea MxonnHoo110-
KaTOpOB, FAHTJIMOOJIOKATOPOB U Kypapemno100-
HbIX cpencTB. @apmakonornyeckass peryisuus
AKTUBHOCTHU aJIpEHEPTUYECKOI0 CHHAIICA.
AJIpEHOMHUMETHUKH, aIPEHOOTIOKATOPHI,
CUMITATOJMTUKHU. MouiekyisipHast (hapMaKoiaorus
AHTHAJUIEPTUYECKHUX CPEACTB. [ mCTaMuHOBBIE
pPELEenTOPBI: TUIIBI, MOJICKYJISIPHAS OPraHU3aLIUsL.
Crabunm3atopbl MEMOpPaH TYYHBIX KIJIETOK:
MOJIEKYJISIPHBI MEXaHU3M JCHUCTBU,
0COOEHHOCTH KJIMHUYECKOTO MPUMEHEHUS,
TOYKU MPUIIOKEHUS IEUCTBUSI UHTUOUTOPOB
JAMUAHBIX MEAUATOPOB. MexaHnu3M JIEUCTBUS U
MIPUMEHEHUE MTPENAPATOB, CTUMYJIUPYIOIINAX
npoueccsl UMMyHHTETa. PapMakoIornyeckas
XapaKTEPUCTUKA UHTEPJIIEUKUHOB: IIOJy4YECHUE,
MEXaHU3M AeUCTBUS, TpuMeHeHne. OCHOBBI
naTo(PpU3U0IOTUU OCTPO(A30BOTO OTBETA,
Meaualus BocnajieHus. MoJIeKyIsipHbIN
MEXaHU3M MPOTUBOBOCIAIIUTEIBLHOTO ICUCTBUS
IIOKOKOPTHUKOCTEPOUI0B, HECTEPOUTHBIX
MPOTHUBOBOCTIAJIUTENBHBIX CPeACTB. [loHsATHE O
HApPKO3€ U HAPKO3HBIX Ipemnaparax. Kietounsii
Y HEpBHBIN Hapko3. Gapmakonornueckas
XapaKTEPUCTHUKA OTJICJIbHBIX TPYIIT HAPKO3HBIX

cpeacts. [lociaenoBaTebHOCT JEHCTBUS Ha




LEHTPaIbHYIO cuctemy. OU3N0I0rnYecKnii COH;
da3wl cHa. Buasl Hapymienuit cHa [Tonsitue o
MEIMKAaMEHTO3HOM CHE U CHOTBOPHBIX
npenaparax (TMIMHOTHKAX). MoneKyIsapHbIe
acrekTel Houunenuuu. OnuaTHbIE pelenTOpPHI,
UX TUIBL. DHKe(PaIUHbBI U SHAOPPHUHBI -
SHJIOTE€HHBIE JINTAH/bI ONMMMATHBIX PELEITOPOB.
AHTHUNICUXOTUYECKOE ACHUCTBUE, BIUSHUAC HA
(GYHKIHIO SKCTPANUPAMUTHON CUCTEMBI,
AMOITMOHANIbHYIO c(hepy, PBOTHBIN LIEHTP,
apTepUalIbHOE AAaBIICHUE, LEHTP
TEpMOpEryIsiuuu. MoNeKyIIIpHbIE MEXaHU3MBbI
JNEUCTBUSI HEUPOJIENITUKOB, BIUSHUE Ha
nohaMHUHOBBIE, CEpPOTOHUHOBBIE, aJIPEHO- U
TUCTAMUHOBBIE PELENITOPHI, UX ACHCTBUE HA
KJIETOYHbIE MEMOPAHBI, Ha IETIOHUPOBAHUE
TKAaHEBbIX MOHOAMHUHOB. [loTenunan-
3aBHCUMBIC HATPUEBBIE KaHAJIbI KAK MUILICHU
JIEUCTBUS MECTHBIX aHeCTETUKOB. CrIOCOOBI
MHTMOWPOBAHUS MOTEHIIMAT3aBUCUMBIX
HATPUEBBIX KaHAJIOB MECTHBIMU aHECTETUKAMU.




Monyab «MoJiekyJisipHbIe 0CHOBBI cesiekium» 9 kiaace (34 yaca)

Tembl OcHoBHOE coaep:xaHue JlesiTeIbHOCTH IIKOJIbHUKOB Oo6opynoBanue
« Touku pocra»
1. MoJsieky- | OCHOBHBIE BEXH Pa3BUTHUS MOJIEKYJISIPHOM [IpakTrueckas pabora HoyTt0yk yuurens, HOyTOyk
JSAApHAs ounonoruu. HyknenHossie kuciotel. OcHoBHbIE | «Brinenenue JIHK n3 Oananay. MOOMJIBHOTO KJIacca,
omosorust INPUHIUIBI CTPOCHHS. MaTpUYHbIE CUHTE3BI. [IpakTrueckas pabora «Mojenp | NPUHTEP, KapTa NaMATH JJIs
(10 v) Perumkanust — 0CHOBa KJIIETOYHOI'O JIE€JICHUS. JIHKopuramu». [Ipaktnyeckas 1 pOBOI KaMephl.

[Tpunnuns! perumkanuu. Myranuu. Yro
BbI3bIBAET u3MeHeHus B crpoennu JJHK.
[Tpunnuns! penapanuu. TpaHCKpUNIIUA.
['enernueckuit koa. Opranusanys reHoma
BUPYCOB [[pOTHBOBUPYCHBIE CPEICTBA,
MEXAaHU3MBbI uX AeucTBusA. Opranusanusa reaoma
OakTepuil AHTHOAKTEpHAIbHBIE PETAPATHI.
Opranuzanusi reHoma 3ykapuoT ['eHoMHOe
pElaKTUPOBAaHUE.

pabota «OnpeneneHue KauecTna
npenapaTtoB JIHK ¢ nomoibto
cnekTpodoToMeTpun» (Ipu
HaJIMYuU 000PYy0BaHUA).
[IpakTruueckas padora
«PernnmukaTuBHAas MalIuHa
(UrpagieMOHCTpALIHS )».
[Ipaktuueckas padota «I1L[P
(Monenp aMIuQuKanus Ha
oymare)y. [Ipaktuueckas padota
«Cuna mpomoTopay.
[IpakTuueckas pabora
«Pemienue 3a7a4 Ha TeHETHYEC-
kuil koA. TpaHcmAanusy.
[TpakTuueckas padota «PonauHT
oenkoBy». MccaenoBarenbekas
pabota «Pacmpoctpanenue
AHTUOMOTHUKOPE3UCTEHT HBIX
OakTepuin».




[Ipaktuueckas pabora «Pabota B
OBPEMCHHBIX TCHETHUCCKHUX 0a3ax
nanubiX. [Iposenenue In silico
aHaJIn3a [oCcJIeJ0BATEILHOCTEN
TEHOBY.

2. MoJieky-
JIApHbIE
OCHOBBI

IT'€HECTUKU
(10 u)

[Ipenmer renernku. Kpatkas ncropus pa3BuTus
IPENCTABIICHUS O HACIeICTBEHHOCTU. OT reHa K
IIPU3HAKY: KaK PaCKpAacUTh KOTa.

UYro Ttakoe nmpusHak? IIyTe OT reHa 10 npu3Hakxa.
Mytauuu. Annenu. ['eTrepo3uroTsl u
TOMO3UTOTBI.

JIOMWHaHTHBIE U PELIECCUBHBIE AJUIEIIH.

['ensl cTposAT opranusm. Bxirrouenue n
BBIKJIFOUEHHUE 00JIbIIIOr0 Habopa reHoB. Kak
KJIETKY ITOHUMAIOT, KAKAE TE€HBI JOJIKHBI
paboraTh. /luckpeTHoe Hacieq0BaHNe
IIPU3HAKOB.

3akoHbl MeHIens: OJIMH I'€H - OJUH NpU3HaK.
CxeMa ckpenuBaHus. 3aKOH €IMHO00pa3ust
rUOpUI0B TIEPBOTO MOKOJIEHUS. 3aKOH
pacIIeIIeHNs MPU3HaKa BO BTOPOM MOKOJIEHUU.
3akoHbl MeHiess: HECKOJIBKO I'€HOB -
HECKOJIBKO MpHU3HaKoB. Jurudpunnoe
ckpemnBanue. HezaBucumoe pacxoxaeHue
xpoMocoM. CLENIEHHOE HACIEA0BaHME.
B3aumopeiicTBue reHoB. AJUIENIBHOE U
HeayuenbHoe. Onpenenenue noua. [lomoseie

Ponesas urpa «Annenmn».
HccnenoBarenbCkuii MpOEKT
Myrtarennsie ¢aktopsl. PoneBas
urpa «Cynn0a kietku». ['eHbl
nepekirovarend. [Ipaktrueckoe
3a1aHuE «AJNTOPUTMBI 1JIs
kieTok». [IpakTndeckoe 3ananne
«EnnnooOpa3zue nepBoro
nokoJsieHus». [Ipaktudeckoe
3ananue «Pacmeruienne Bo
BTOPOM TIOKOJICHUMY.
HccnenoBarenbCKui MpOEKT
«3akonsbl I'. Mennens B
skcniepumenTey. [IpakTudeckoe
3ananue «Penterka IleaHeTay.
[IpakTrueckoe 3amanue
«HacnenoBanue, ClienIeHHOE C
nosiom». [IpakTueckoe 3aHsiTHE
«B3aumonencTBus

re€HOB (MOAENIUPOBAHUE CUHTE3A U
TPAHCIIOPTa MUTMEHTA B KJIETKY)».

HoyTtOyxk yuurens, HOyTOyk
MOOMJILHOTO KJIacca,
MPUHTED, KapTa MaMATH IS
UG poBOI KaMepHI.




xpoMmocoMbl. Camiibl 1 caMKu. Biusinue
(bakTOpOB OKpyXkarolen cpeabl. XpOMOCOMHOE
onpenesieHne noJa. [1010Bbie XpOMOCOMBI.
[Ipobyiema TOMOTHUTEILHON X-XPOMOCOMBI Y
YKEHILIMH. Tpex1BETHBIEC KOIIKHU.

3. MoJieky-
JISIPHbIE
OCHOBBI
CeJIEKIMHU
(14 9)

['eHbl B mOonyJAIusAX: BEIUKOE PAaBHOBECHE.
[Homymsinusa. YacToTsl BCTpEYaeMOCTH IPU3HAKA
u ajiens. YpapHenue Xapau BaitaOepra.
[Tommynsiuy MEHSIIOTCS: YUCIEHHOCTh, MUTPAIUs
U BbIOOD cyrpyra. @akTopbl, KOTOPHIE BHIBOST
MOMYJISIIIMIO U3 paBHOBecHust Xapau BaitnOepra.
YucnennocTs nonyssinuu. PomeBas urpa
«9¢dexT ocHoBarens». [peiid reHos.
Myranuu. HecitygaiiHoe ckpemnBaHue.
N3omanus. [lonmynsaium MEHSI0TCS:
€CTECTBEHHBII 0TOOp. Mexanusm AeicTBus
€CTEeCTBEHHOTO 0TOOpa. JIBHKyIIHii 0TOOD.
MonudukannonHas U3MEHYHUBOCTb.
Craructuyeckue 0COOEHHOCTH
MOIU(DUKAITMOHHONW U3MEHUYHUBOCTH.
HacnenoBanne KOMM4YECTBEHHBIX TPU3HAKOB.
KomnuectBennsie npusHaku. Cpenosas
W3MEHYMBOCTH Mpu3Haka. Koaddunment
HacJenyeMOoCTH npusHaka. OTBeT Ha 0TOOD.
[Tonck TeHOB KOJIMYECTBEHHBIX MTPU3HAKOB.
OnHonykI€OTUAHBIE BapuaHThl reHoB. JTHK-
yurl. [I0JJTHOreHOMHBIN aHAJIN3 aCCOLIUALIAM.

[IpakTyeckoe 3agaHue
«YacToTsl amienei, FeHOTUIIOB U
(hEeHOTHUTIOBY.
HccnenoBarenbCkuii MpOEKT
«AHanu3 reHeTHYeCcKOin
CTPYKTYPBI IONYJIAINH (Ha OCHOBE
3aKOHa

Xapau-Baiinbepra)». Poneas
urpa «Pp@pekt OyThIIIOUHOTO
ropJelika». Ponesas urpa
«EcTecTBeHHBIN 0TOOPY.
UccnenoBatenbekue paboTh
«MoaudukarmoHHas
U3MEHYMBOCTH PACTEHHI B
npejenax Baliero

MECTa KUTEJIbCTBAY.
[IpakTrueckoe 3amanue
«ArpoHoMey. [IpakTuueckoe
3agaHue «l'oMoIoruuecKue pssl
HACJIEJICTBEHHOW N3MEHUHUBOCTH.

HoyTtOyxk yuurens, HOyTOyk
MOOMJILHOTO KJIacca,
MIPUHTEP, KapTa MaMsITH JJist
UG poBOI KaMepHI.




«Omb1» Hag reHoMoM. [locTreHoMHas 3pa.
Oo6parHas reneTuka. «OMUKCHBIE»
uccienosanus. [Iporeom, MeTabosiom.
JlomMecTukanus v HEeHTPbl FTEHETUYECKOTO
pazHooOpa3sus. [Toucku pacteHuit ¢
«XOPOIIUMMY MPU3HAKAMU JJIS1 YETOBEKA.
[{eHTpBI TEHETUYIECKOTO Pa3HOOOPA3HHI.
Huxomnait iBanosuu BaBunos. Cenekiusi.
KoMOuHatmonHast u TruOpuaHas CeJeKIusl.
['ereposuc. COXpaHUTh U U3YYUTH T€HBI, YTOOBI
MeHATh Oynyiiee. Kak nmpaBuiibHO XpaHUTh
reHbl. KoJuieKuy reHeTuYecKux pecypcoB
pactenui. [lpakTukym n/vnm
MCCIIEIOBATENbCKHUM TPOEKT: MeTo b1
KYJbTUBUPOBAHUS 1n VItro JJisi COXpaHEHUs
F€HETUYECKUX PECYPCOB PACTEHUN U NSt
YCKOPEHHOU celieKuu ['eHeTnueckue NeHTpol B
HaIeu cTpaHe. [ 1€ 3aHUMaroTCsl TEHETUKON 1
T€HOMMKOU JIJT HYK/I CEJIbCKOTO XO35IMCTBA.
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