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INOACHUTEJIBHASA 3AIINCKA

[TporpamMma pa3paboTaHa B COOTBETCTBUM C TpeOoBaHUsAMH DenepalibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa OCHOBHOIO 00I1Iero oOpa3oBaHWs,
OpHUEHTHPOBaHA Ha O0ECHEYEHHE WHIAMBUIAYAIBHBIX MNOTPEOHOCTEW OOydYaromMXCS H
HalpaBJieHa Ha JOCTWKEHHE IUIAHUPYEMBIX pe3YyJbTaTOB OCBOCHHS IPOrPaMMBI
OCHOBHOTr0 0OIIero o0pa3oBaHUs C y4€TOM BBIOOpAa y4aCTHHKaMHU OOpa30BaTEIIbHBIX
OTHOIIEHUN KypCOB BHEYPOUHOU JEATEIBHOCTH. JTO MO3BOJISIET 00ECIIEUUTh €UHCTBO
o0s3arenpHbIX TpeboBanuii @I'OC Bo BceM IMPOCTPAaHCTBE MIKOJIBHOTO O0Opa30BaHUS: HE
TOJIBKO Ha YPOKE, HO U 32 €ro MpeaeiIaMHu.

AKTyaJIbHOCTh ~ peaiM3allii  JaHHOM  mporpamMMbl  OOyCJIOBJ€HAa  caMOW
0COOEHHOCTBIO TPOEKTHO-UCCIEA0BATEIBCKON N€ATEIBHOCTH. JTa AESITEIbHOCTD JICKUT
B OCHOBE [103HABATEIbHOIO HHTEpeca peOeHKa, SBISETCS 3aJJ0rOM YMEHHUS TJIaHUPOBATh
T00ble JIEWCTBUST M BaXXHBIM YCJIOBHUEM YCHEIIHOW peanu3auuu uzaeil. JlioObie
U3MEHEHUSI COBPEMEHHOI'0 OOLIECTBA CBSA3aHBI C MPOEKTaMU U MCCIEAOBAHUSMU — B
HayKke, TBOpUYeCTBe, Ou3Hece, OOIIECTBEHHOM >ku3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM
Pa3BUTHUSL JUMYHOCTU OOyYarollerocs: sBIAETCS (OPMUPOBAHHE OCHOBHBIX HABBIKOB
IIPOEKTHO-HUCCIEA0BATEIBCKON IEATEIBHOCTH.

[IporpamMmoii mpeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHSI 3HAaHMH, a TakX€ U MPAKTUUYECKOro OmbITa padoThl ¢ Ja00pPATOPHBIM
000pyIOBaHUEM, OBJIAJICHHE MPUEMaMHU HMCCIEI0BATEIbCKOW NeATEeIbHOCTH. MeToabl
OpraHM3alMi  00pa3oBaTeIbHOM M  HAay4HO-HCCIIEAOBATEIbCKON  JEATEIbHOCTH
npeaycMaTpuBaOT (opMuUpoBaHUE Yy OOYYAIOMIMXCS HECTaHJAPTHOTO TBOPYECKOTO
MBILIEHHSI, CBOOObI CAMOBBIPAKEHUS U MHIUBUIYAJIbHOCTH CYKICHUI.

JUist mojaHOro ywera MNOTPEOHOCTEW YydYallMXcs B MPOrpaMME HCIOIb3YEeTCs
U epeHIIMPOBAaHHBIA  MMOAXO0M, YTO CTHUMYJIMPYET Y4Yallerocs K YBEIUYECHHUIO
NOTPEOHOCTH B MHAUBUIYAIbHON, HHTEIJIEKTYaIbHOW U MO3HABATEIBHOU IEATETbHOCTH
M Pa3BUTHI0O  HAYYHO-MCCIIEJOBATEIbCKMX  HaBbIKOB.  IIporpamma  craHer
BOCTpeOOBAaHHOM B MEPBYIO OYEPEIb MIKOJIbHUKAMHU, KOTOPbIE UMEIOT CTOMKHUI MHTEpEC
U COOTBETCTBYIOIIYIO MOTHMBAIMIO K HW3YYEHHUIO MPEIMETOB ECTECTBEHHO-HAYYHOI'O

UKJIa, CCTCCTBCHHBIM HAaYKaM U TCXHOJIOTHAM.



B moapocTkoBOM BO3pacTe ydalluecs MPOSIBISIOT CBOK 3aMHTEPECOBAHHOCTH B
TOM WIM MHOW OOJACTH 3HAHUM, HAYYHOM HANpPAaBICHUU WIH MPOo(ecCHOHATBHOMI
nesiteabHOCTH. TakuM 00pa3oM MPOUCXOIUT (OopMUpOBaHHE TO3HABATENHHON U
npoecCHOHaNbHON COCTaBISAIONICH JIUYHOCTH, MIOMOTAaeT y4YallleMycCsi B ONpEIeICHUH
OyIylIero >KU3HEHHOTO MyTH M B NPOQPECCHOHATBLHOM BBIOOpE MOCIE€ OKOHYAHUS
mKosbl. [1ogo6HOrO poja 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSHHOE >KEJIaHHUe
IIKOJIbHUKA K TIO3HAHWIO HOBOTO, PACHIUPEHHUIO M YIIIYOJIEHHIO COOTBETCTBYIOIIUX
3HAHWM, W TOJYYEHHUIO HOBBIX B TOM 4YHCJIE NPAKTUYECKUX HABBIKOB, a TaKXKe
MOTHBHPYET ydallerocsi Ha mpoQOpHUEHTALIHIO.

[Iporpamma HaiefieHa Ha TOMOIIL PEOCHKY B OCBOCHHHM OCHOB OpraHU3allUHd U

OCYILIECTBIJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEN0BATENBCKON NEATEIbHOCTH, a TAKXKE B
OpUOOpETEHUH  HEOOXOAMMOTO  OmbITa Ui  paboThl  HAJ  WHIUBUAYaJIbHBIM
UCCIIEJOBAaHUEM WJIM MpoeKToM. [Iporpamma momo’ker MKOJBHUKY B OoJiee TIyOoKoM
U3YYEHUU UHTEPECYIOLEH ero 00JacTh €CTECTBEHHBIX HAYK, a TAKXKE B IPHUOOPETEHUH
BaXXHBIX COIMAJIbHBIX HABBIKOB, HEOOXOJMMBIX AJIi MPOAYKTUBHOHN COLMAIM3alUU U

dbopMupOBaHUsI TPAXKIAHCKOUN MO3UIINU:

— HaBbIKa CaMOCTOATCIIBHOI'O PCHICHUSA AaKTYaJIbHBIX HMCCICOAOBATCIIbCKUX HWJIN
IMPAKTHYCCKUX 3aJd4, BKIIIOYAalOIICro B cebs YMCHUC BHUACTL HW aAHAIIMU3HUPOBATDH
HpO6J’I€MBI, Hy)XAaromuyuecss B pPCIICHUH, YMCHHC IOCTAJIBHO HpOpa6aTBIBaTB u
PCAIN30BbIBATH CITOCOOBI pa6OTBI C HUMH, YMCHHC IINIIAHHUPOBATb CO6CTB€HHYIO pa60Ty

N CaMOCTOATCIIbHO KOHTPOJHUPOBATH CBOC IMPOJABHUKCHUEC K KCIIACMOMY PC3YJIbTAaTy,

— HaBblKa I'e€HEpUpPOBaHUA U O(GOPMIIEHHUS COOCTBEHHBIX HJEH, OOJEUYEeHHS HX B
yIOOHYIO Ui pacnpocTpaHeHus popmy;

— - HaBbIKA YBAXUTEJIBHOIO OTHOLIEHUS K YYXXUM B3MIsLJaM M HJIEAM,
opopMIIEHHBIM B paboTax JApyrux JIOAEW, Jpyrux aBTOPOB — BJAJEJIbIIEB
UHTEIJIEKTYaJIbHOU COOCTBEHHOCTH;

—  HaBbIKa NyOJWYHOTO  BBICTYIUICHHS  Iepel  OOJBIION  ayauTOpHEH,
apTyMCHTUPOBAHHMS W OTCTaMBAaHUS CBOCH TOYKH 3pPCHHS, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB M B3POCJIBIX, YOCKICHUS APYTMX B CBOCH MPaBOTE, MPOJABUKEHUS CBOHMX
UaeH;

— HaBblKa PaOOTHI CO CHEHNUAIU3UPOBAHHBIMH KOMIBIOTEPHBIMH IIPOTrpaMMaMH,
7a060paTOpHBIM  O0OpPYZOBaHUEM, TEXHUYECKHUMH YCTPOMCTBAMHU, OHOIMOTEUHBIMU
dboHmaMM W  HWHBIMH  pecypcamMH, C KOTOPBIMH MOXET OBITh  CBsI3aHA

IMPOCKTHOUCCICAOBATCIILCKAA ACATCIbHOCTD IKOJbHHKA.



Kpome Toro, pabora MIKOJbHHMKA HaJ MPOEKTOM WJIM HCCIEIOBaHUEM OyIeT
CroCcoOCTBOBATH U PA3BUTHIO €0 aJICKBATHOM CaMOOLIEHKH.

BapuanTsl peanusauuu nporpaMmmbl 4 (pOpMbI IPOBEACHUS 3aAHATHI.

JlanHas mporpamMma paccyuTaHa Ha padoOTy CO IIKOJbHUKAMH 5-9 KJaccos.
[lemarory BakHee aKIEHTUPOBATh CBOE BHUMAHUE HE CTOJIbKO Ha KAYECTBE PE3YIbTaTa
IIPOEKTa WM UCCIEI0BAHUSA, CKOJIBKO Ha TOM, YTOOBI yHalllHCs NOJIy4all 3HAHUS B TOM
YHUCJIE Y YEPE3 BBINOJIHEHUE IPAKTUYECKOTO 3aJaHus, JeIal BEIBOABI U YMO3AKIIFOUEHUS
Ha OCHOBAaHMHM CBOErO HCCIECIOBaHUS, YYWICS CpPaBHHBAaTh €ro pe3yJibTaThl C
TEOPETUYECKHUM MaTEepUaJIoOM M HCCIECIOBAHUSAMH JPYTUX IIKOJBHUKOB. Takum
00pa3oM, MIKOJBHUK OCBOUT OCHOBBI MPOEKTHO-UCCIEIOBATEIbCKON NEATEIbHOCTH U
IPUOOPETET HABBIK KPUTUUECKOTO OTHOIIEHUS K MaTEpHaIy.

[Iporpamma pa3zbuTa Ha MOIYJHM, KOTOpPbIE MOTYT OBITh MCIOJB30BAaHBI JHOO
YaCTUYHO, JHO0 mnojHocThlo. Tak Moayns «Kak KUBOTHbIE M pacTeHUs
MPUCTIOCA0IMBAIOTCS (IBOJIIOIIMOHHAS SKOJIOTHS) TpeanoiaaraeTcs Jyisi U3yuyeHus B 5
uwim 6 kimacce B TedeHue ojaHoro roxa (34 uaca B rox). Moaymu «OCHOBBI
pacTeHueBOACTBa» M «bHOTEXHONOrus» paccuuTaHbl Ha 68 YacoB U MOTyT OBITh
peanu3oBaHbl B TeueHuH 2-X JieT (1o 34 yaca B roja) wid B TedyeHuu 1 ronaa (68 yacos B
rog). Bo BTopoM cnydae BO3MOXKHO MpOXOXxaeHHWE o00oux Mojayneil («OCHOBBI
pacTeHueBOACTBa» B 7 miuu 8 kiacce, «buorexHomormm» B 7 wuiaum 8 Kiacce).
AHanoruyHo Monyiu «MoJeKyIspHble OCHOBBI (M3HOJIOTUM W (HApMaKOJIOTUU» U
«MoJiekyJIipHbIE OCHOBBI CEJIEKI[UU» pacCcuuTaHbl Ha 68 YacoB W MOTyT OBbITh
peanu3oBaHbl B TeUeHUH 2X JieT (o 34 yaca B ron) win B TeueHuu 1 roga (68 4acos B
ron). Bo BTopoM citydae BO3MOXKHO MPOXOKAEeHHE 00oux Moayieil («ModekymispHbie
OCHOBBI CeleKiuu» B & Kiacce, «MONEKyJIIpHbIE OCHOBbI (PU3UOJOTHU H
dbapmakonorun» B 9 kiacce).

MoXHO pEKOMEHAOBaTh HCMHOJb30BaTh MOAYyJIM «Kak >KMBOTHbIE U pacTEHUs
npucnocadauBaTcs», «OCHOBBI  paCTEHUEBOACTBA», «MOJEKyIsSpHbIE OCHOBBI
CEJICKIIMMU» B KAa4€CTBE HEMPEPHIBHOTO 00pazoBarenbHOro nukia (5-9 kiacc mo 1 gacy B
HEJICNI0) JUIsl KJIACCOB arpoOMOTEXHOJOTHYECKON HampaBieHHOCTH. Momymu «Kak
KUBOTHBIE M PACTEHUs MPUCTIOCAONHUBAIOTCA», «buoTexHonorum» u «MosekynsipHble

OCHOBBI (DU3UOJIOTHH U (PAPMAKOJIOTHI» B KA4€CTBE HEMPEPHIBHOTO 00Pa30BaTEIHLHOTO



nukia (5-9 knmacc mo 1 vacy B Hejenmo) AJiS KIACCOB OMOTEXHOJIOTMYECKOTO WM
MEIULIMHCKOTO HANPABICHUMN.

B3aumocssa3b ¢ nporpamMmMou BocnuTaHus. [Iporpamma Kypca BHEYpPOUYHOU
NEeATEeILHOCTH pa3paboTaHa C yYEeTOM PEKOMEHJANWK MPUMEPHOW MPOTPaMMBbI
BOCIIUTAHUS,  YYUTHIBAET  IICHUXOJOTO-TIEAArorMueckue  OCOOCHHOCTH  JAHHBIX
BO3PACTHBIX KaTeropuid. DTO TMO3BOJISIET HA MPAKTHKE COCAUHUTH OOYYalollyl0 H
BOCHUTATEIIBHYIO JEATENBHOCTh II€1arora, OPHEHTUPOBATH €€ HE TOJBKO Ha
WHTEJUIEKTyallbHOE, HO M Ha HPABCTBEHHOE, COLMAILHOE pa3BUTHE peOeHKa. ITo

IPOSIBIISIETCSL:

— B NPUOPHUTETE JMUYHOCTHBIX PE3YIbTATOB pea3allii MPOrpaMMbl BHEYPOUHOMU

ACATCIIbHOCTH, HAIICAMMNX CBOC OTPAXKCHHUC HW KOHKPCTHU3ALIMIO B HpHMGpHOﬁ

porpaMMe BOCITUTAHUS;

— B BO3MOXHOCTH KOMIUICKTOBAHHA PA3HOBO3PACTHLIX TIPYIII IJIA OpraHu3allii

HpO(i)OpHeHTaHHOHHOﬁ AJCATCIBHOCTH  INKOJIBHUKOB, BOCIIMTATCJIBHOC 3HAYCHHC

KOTOPBIX OTMEYAETCA B MPUMEPHOU NPOrpaMMe BOCTIMTAHUS;

— B HHTEPAKTUBHBIX (opMax 3aHATHA [Js IIKOJIBHUKOB, O0O0ECHEeYHBAIOLINX
OOJBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C I[€aroroM W JPYyrUMU JI€TbMH
NEeATEIbHOCTh W BO3MOXHOCTh OOpa3oBaHUSl Ha €€ OCHOBE JIE€TCKO-B3POCIBIX
oOLIHOCTEH, KJIIOYEBOE 3HAUE€HHWE KOTOPBIX JJI BOCHUTAHUS MOJYEPKUBAETCS
IIPUMEPHOM TPOrPaMMON BOCTIMTAHUSI.

Oco0enHocTH padoOThI YUYUTEJS MO MPpOrpaMMe. 3a/1a4a yYUTENSL COCTOUT B TOM,
yTOOBl  CONPOBOXAATH IMpolecc NPO(PECCHOHATBHON OpPHUEHTALMM  IIKOJbHHKA,
packpbiBasi MOTEHLIMAT Ka)KJOTO 4Yepe3 BOBJIEUYEHHE B MHOIO0OpAa3HYIO JEATEIbHOCTD,
OpraHU30BaHHYI0 B pa3HbIX (opmax. Ilpu 3TOoM pesynbTaTomM pabOThl Y4HUTENS B
IIEPBYIO O4YEpenb ABISAETCA JIMYHOCTHOE pPa3BUTHE ydamerocs. JIMYHOCTHBIX
PE3yIBTAaTOB YYUTEIb MOKET IOCTUYb, YBIEKAas YIeHUKA COBMECTHOW U HHTEPECHON UM
0o00uM JesTeNbHOCTBIO, YCTaHaBIIMBash BO BpEeMs 3aHATHA JO0OpOKeNaTeIbHYIO,
NOJICPKUBAIOIIYI0 aTMoc(epy, Hachllas 3aHATHS LEHHOCTHBIM COJEp>KaHUEM.
[IpumepHas cxema NMpoBEACHUS 3aHATHN 110 POrpaMMme:

1. OOBsicHeHHEe TEOPETUUYECKOTO MaTepuaa 1mo Teme.



2. IlonroroBka K OSKCIEPUMEHTAIBHOMY 3aHATHUIO, OOCYXJEHUE OOBEKTOB [
IIPAKTUYECKOIO 3aHATHUS.

3. IlpoBeneHue NpakTUYECKOTO 3aHATUS — OCHOBHAS 337a4a OCBOEHUE METOJ0JIOTUU
JAHHOT'O 3KCIIEPUMEHTA.

4. Ilo OKOHYaHWM MPEUIOKUTH JETAM, KOTOPbIE 3aUHTEPECOBAIUCH JTAHHBIM
DKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIIENOBATEIbCKUN MPOEKT. /1 3TOro HE0OXOAMMO
o0CyUTh OOBEKTBI, KOTOPHIE YYEHUK OYIEeT HCCleN0BaTb, COCTaBUTh IUIAH
DKCIEPUMEHTA.

5. TloMOYb yYEHUKY IPOAHAIU3UPOBATH PE3YJIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MIPOEKTHO-UCCIEA0BATENBCKON AESITEIBHOCTH IIKOJIBHUKOB
MOXKHO B TMpoOIllecce 3allMThl HMH CBOMX paboT B pamMKax HIKOJbHOU

Hay4YHOIPAKTUYECKON KOH(EepeHUIUH.

COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJbHOCTH

Moayb «Kak :KUBOTHbIE H PACTEHHUS NMPHUCIOCAOINBAKOTCH) (IBOJIOIHOHHAS
IKoJI0THs) 5-6 Kiacenl (34 yaca)

1. Mbut uccnedyem scuesvie o6vexkmul (6 yacos)

CBoiicTBa M CTPOEHHUE KUBBIX OPraHU3MOB (CTpOECHHE KJIETKH). Buu, ocodb —
OpraHu3M Kak eauHas cuctema. Ananrtanuu (mpucrnocobnenus). [lonstue romeocrasa
AKUBOT0O opranuzma. CriocoOsbl ero nojaepx aHusl.

[Tonsitue BapuatuBHOCTH Tipu3Haka. HccnemoBatenbckue paboTtel «Bce mm
(cuHu1bI, O€NIKK, Oepe3bl U T.1.) oAuHaKoBbie? DOTOKBECTY.

Orpannuenuss Mop@ojoruyeckux M Quanonoruyeckux ajgantauuii. Ilouemy
OpraHu3Mbl HE CTAHOBSATCA OECKOHEYHO OOJBIIMMH, MAaJEHbKUMHU, BCESTHBIM.
[Tpaktrueckast pabora «CocTaBisieM KHUTY PEKOPJOB PACTECHUH W JKUBOTHBIX HAIIIETO
Kpas».

2. Bnusanue okpyscaroweii cpeovl na rxcusvte opeanuszmul (12 uacoe)

daxTopsl OKpyKarlel cpeabl (abHoTHUeckrue, OMOTHYECKHE, AHTPOIIOTCHHBIE).
[Tpumepsl  aOuoTHdeckux  (HaKTOPOB, OKa3bIBAIOUIMX OCHOBHOE BIIMAHHME Ha
KU3ZHEIEATEIIbHOCTh  JKUBBIX  OPraHM3MOB:  TEMIEpATypa, CBET,  BJIAXHOCTb.
[Ipaktrnueckoe 3anstue «l{Ber u Temno» (KyOUKHU JbAa B3BECUTH, MOJOXKUTH B YAIIKH

[letpu Ha pa3HOLBETHYIO Oymary, yepe3 30 MUHYT B3BECUTHh 3aHOBO — KTO OBbICTpee



pactasin). [Ipaktuueckoe 3anstue «Uto pacTBOpsieTcs B Boje» (3KcrepuMeHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «uddys3us BemecTB B Boje (pacTBOPHI)», «JBUKEeHHE
pacTBOpoB T0 I1BeTKY». [IpakTtmueckoe 3amstue «Jlem mimaBaeT B Boje (aricOepru,
3amep3aHue BoJoeMoB)y». [IpakTuueckoe 3ansatue «Jlen npu 3aMmep3aHum pacIIupseTCsd
(pa3pyleHre KkaMHs (I0OYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  MPHUCHOCOOJICHHS  KMBBIX  OPraHU3MOB K
abuotnueckum ¢akropaM. [IpucnocobreHus K OCHOBHBIM aOHOTHYECKUM (haKTopaM:
TeMIiepaTypa, BIaXHOCTb M cBeT. l[Ipaktuueckoe 3ansatue «lllyba» (kyOuku Inbaa
3aBEpHYTh B pa3HbId MaTepuasl, B3BeCUTh). lIpakTtuueckoe 3ansTHe «IIUrMeHTH)
(MOXKHO pa3JeluTh HAa BaTMaHe KpacuTelau u3 ¢uioMactepoBy. [IpakTudeckoe 3aHsTHE
«Kak >KMBOTHBIE JIaBAIOT B BOJE» (DKCHEPUMEHT C IMUIIETKOM).

HccnenoBarenbckue padoThl «BiusHue cBeTa (Teria, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pacTeHUs B €CTECTBEHHBIX WJIM HUCKYCCTBEHHBIX YCIOBUSX» (HA JOCTYITHOM
MaTtepuaie).

3. Bzaumooeiicmeusn rcuewvlx opeanuzmos (4 uwaca)

buotnueckue (bakTOopHI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHUJIOBBIX
B3auMOOTHOIIeHUH. Ko3Bomonus (XHUIIHUK-)KEPTBA; Iapa3sHT-XO035MH) DBOIIOLUS
ctpateruii  noOwiBanust numu. CouuanbHocTh.  Buapi-Bcenenupl.  [lepeuenb
pacCTEHUMBPEINUTEIIEH. Hccnenosarenbckas pabota «Habmonenus 3a
B3aMMOOTHOIICHUSIMH KUBOTHBIX TMPHU TOOBIBAHWU MUIIM (KOPMYIIKH JJIsl TITUIL, JJIs
TOPOJICKMX WJIM CENbCKUX >KUBOTHBIX). BeO-kamepb». MccienoBarenbckas padorta

«PacnipocTpaneHre BUTOBCUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeek 6 rcusnu pacmenuil u xcusomuuvix? (6 uacos)

Antponiorennsie (aktopbl. I[lpaBma nu, YTO NEPBOOBITHBIE JIOAM >KUATU B
rapMoHuu ¢ npupoaoi. OgOMaIHUBAHKUE U IPUPYUYCHHUE KUBOTHBIX U PACTCHUN. 3a4eM
cracaTh BBIMHPAIOIIME BUJBI, KaK 3TO AenaTh. KynbTypHbIE pacTeHUs U UX JUKHUE
npenku. [louemy BaxkHO WX coxpaHsATh. PazHooOpasuwe KyJabTypHBIX PAaCTEHUH M HUX
3Ha4YCHUE B KU3HU 4desioBeka. KpacHas kHura Bamiei tepputopun. Oco00 oXpaHseMbIe
TeppuTopum, 3amoBenHUKH Poccum m wmwupa. Ilpaktudeckas paborta «PasHooOpaszme
KYJBTYPHBIX PACTCHUI B BallleM PETUOHEY.

HccnenoBarenbckas pabota «BrnusHue aHTpOmOreHHBIX (DaKTOPOB Ha pPa3BUTHE

pacTeHui B ropo/ie/HACEIEHHOM ITyHKTE.



Okckypcusi/mpaktuueckas padora «OOIIT B BamemM permoHe — YHUKaJIBHBIC
00BEKTBI IPUPOIBD».
5. Ixonozuueckue nuwiu (6 uacos)

buochepa — omna u3 BakHenmux o6osouek 3eMiu. UTO Takoe «IKOJIOTHYECCKUE
HUIIM» W Kak OoHM (QopMmupyroTcsi? DopMupoBaHUE 3HaHUU 1O OHMOpa3zHOOOPa3UIo
KU3HEHHBIX  (QOpM,  TOBEACHYECKUX  MPHUCIOCOOICHMH,  MOAU(UKALMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHble cooOIIecTBa U UX TUIBL. Pa3BuTtue
Y CMEHBI PACTUTEIBHBIX COOOIIECTB.

UccnenoBarenbckue pabOThl «IKOJOTHUECKHUE HHIINM BOKPYTI TeOS — OIHCAaHUE
dbakTOpoB OKpykawImie cpeap». HccnemoBarenbckue padboThl «DEHOTOTHUECKHE
HaOIIOIEHU .

Moayab «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiaaccenl (68 yacos)

1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

Yro-Takoe pacTEHUEBOACTBO: OCHOBHbBIE (PAKTOPbI BBIPAIMBAHUS PACTEHUU.
Hcrtopust pa3BuTHs arpoxuMuyeckux 3HaHuid (padotsl M.B. Jlomonocosa, FO. JInbuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupsizera, [I.A. Kocteiuena, JI.H. [IpsaumnukoBa
u ap.). [Ipaktuueckas padota «bouka JInbuxay.

2. Azpomexnuueckuii Ikcnepumenm (6 uacos)

[IpaBuma TOCTAaHOBKM arpo3KCHEPUMEHTOB. [loCTaHOBKA 3KCHEPUMEHTOB C
pacteHusiMu. BpiOOp TeMbI, cOoCTaBlieHHE THUMOTE3bI, LETU U 3a7a4 SKCIEPUMEHTa T10
BBIPAIIMBAHUIO PACTEHHM B KOHTpoJIMpyemou cpene. KOHTponu, NOBTOPHOCTH,
MpoBeicHUE JKcrnepuMeHTa. [lmanupoBanue skcnepumeHnta. OLeHKa pe3yJbTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIUSIONME HA TpOpacTaHHe
ceMsiH (POCT MPOPOCTKOB)».

OcBo€HHE TEXHOJIOTUH KPYTJIOTOAUYHOIO BBIPAIIMBAHUS CAllaTOB U MUKPO3EJIECHU
B KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX YycCJIOBUSX. COOp YCTAaHOBKH [IJIsi BbIpAIIMBAHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHUSIX.

3. Ponb xumuueckux rnemenmoe ¢ numanuu pacmenuii (20 uacoes)

Bopa. PactBop. BbITsS)KKa. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTL M pH
pactBopa. Poiib XMMHYECKMX JJIEMEHTOB B TnUTaHUM pacteHuil. [lomydenue
MUTATEIBHBIX BEHIECTB pacTeHUsiMU. [IpakTthueckas pabora «CxeMbl TUTATEIBHBIX

pactBopoB. Pacuer 1103 y100peHuit 11 MUTaTENbHBIX PACTBOPOBY.



YnoOpeHusi: opraHu4eckue, MHUHEpPAbHbIE, MHUKPOOUOJIOTHUYECKHE. THIIbI
nuTaHus pacteHuil. BozaymiHoe u MuHepaibHOe (KOpPHEBOE) IMUTAHHUE PACTEHUHM.
TpaHCcnOpT NHUTATENBHBIX BEIIECTB PACTCHUN: BOCXOIAIIMNA W HHUCXOISIIUUA TOK.
Baxnenmue kanuitaeie, ¢pochopHbie U a30THBIE yAoOpeHusi, ux cBoiicTBa. [IpocTeie u
cnoxubele ynmoopenus. IIpaktudeckass pabora «[lpaBuna cmemmBaHus ya0OpEeHUI
[Tpaktrueckas pabota «[luTaHue pacTeHUid: TEXHOIOTHS MPUTOTOBICHUS MTUTATEIHHBIX
pPacTBOPOB VISl Pa3HBIX KyJIbTYp».

Poct u pa3Butue pacTeHui: STanbl OHTOT€HE3a, (AKTOPHI, BIUAIONINE HA POCT
pacTeHMii: CBeT, TyCcTOTa IMOCaJ0K, nuTaHue, cyoctpar. Ilpaktuueckass padota
«MOHUTOPHUHT MUHEPAJIBHOTO MUTAHUS PACTCHUIN.

OcoOeHHOCTH TUTaHUSI PACTEHHM a30TOM. A30T WU €ro 3Ha4eHUE B >KU3HU
pactennii. DopMbl a30Ta U UX MPEBPALICHUE B TIOYBE.

Ucrounnku docdopa nns pactenus. 3Hauenue pochopcoepxraimmnx coeTMHECHUMN
B KieTKe. Ponb Makposprudeckux coequuennii gochopa B SHEPreTHIECKOM OOMEHE.

Brnusaue kamus Ha (Qu3MYecKue CBOMCTBAa MPOTOIUIA3Mbl, Ha (HEPMEHTHI
YTJIEBOJIOPOTHOTO OOMEHa, CUHTE3 OeKOB U Ap. Ponb kanusi B moajiepKaHud HOHHOTO
OaslaHca B TKaHSX, B MPOIECCaX CAMOPETYIISIUH.

PerynaropHas u CTpykTypooOpa3oBaTelibHasi poOJib KajibIUs. YdYacThe B
00pa3oBaHUM KJIETOYHOM CTEHKH, MOJJACPKaHUU CTPYKTYPhl MEMOpaH U PETYIISIUS X
MPOHULIAEMOCTH.

3HaueHue MarHvs B MeTaboym3Me pacteHui. MarHuii B cocraBe xyiopoduiuia,
CXOJICTBO XJIOpOo(WIIIa M TeMOIrIO0MHA KaK CBUJIETEIHCTBO €AMHCTBA OPTaHUYECKOTO
Mupa.

Cepa u ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOH OpraHu3aluu
KJIETKH, Y4aCTUE B OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSAX.

MukposnemenTsl. IIpeacTaBieHuss o pojd MHUKPOAJIEMEHTOB B METabOJM3ME
pacteHuil. OCOOEHHOCTH TOCTYIUICHUSI MUKPORJIEMEHTOB B pacTeHus. CHHEprusM u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUIA.

PacturenpHass nuarHOCTHKAa W METOJbl HACHTHU(PUKAIMKU HEIOCTATKa/M30BITKA

aneMmeHToB nutanus. [Ipaktuueckas pabota «PacTurenbHas TUarHOCTUKA.



HCCJ’I@I{OB&TCJ’IBCK&H pa60Ta «OHGHK& COCTOSHHA KOMHATHBIX paCTCHI/II\/’I,
paCTCHI/Iﬁ Ha IIKOJIbHOM TCPPUTOPUH, YCTAHOBKA IMPHYHH ITATOJOTHYCCKHX COCTOSIHUU

(Opy HATHYHHN ).

UccnenoBarenbckass padora «OLEHKa BIWSHHUS pPA3IUYHBIX 3JIIEMEHTOB Ha

COCTOSIHME PACTEHUM (COCTaBIIEHHUE PA3TUUYHBIX TTOJJKOPMOK)».

4. Pecynamopul pocma pacmenuii. 3auguma pacmenuii (4 uaca)

[TonsiTue o perymnsatopax pocta pacteHUM. CTUMYJIATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbI, THOOEPEIUTMHBI, IUTOKUHUHBI). IHTHOUTOPHI pocTa pacTeHuit: 1. mpupoaHbIe
(abcuu3oBasi KMCJIOTAa M HEKOTOpbIE (DEHONbHBIE BElleCTBAa (MKymMapoBasi, KOpUYHAs,
CAIMLIMJIOBAsl K-Thl), 2. CHUHTETHYECKHE (MOp(AKTHUHBI, pETapAaHThl, AE€(OIHAHTHI,
JNECUKAHTBI, repounuabl). OUTOMOHMTOPDUHI U OLIEHKA COCTOSHHUS PAacTEHUM.
CoBpemenHble criocoObl MOHUTOpHHra. IlpakTtuyeckas pabora «DUTOMOHUTOPUHT U
OILIEHKa COCTOSIHUS pacTeHuid. COBpEMEHHbIE CLIOCOOBI MOHUTOPUHTAY.

Hccnenosatenbckas padota «BiausHue rerepoaykcuHa Ha npopacTtanue (pocT Ha
Pa3HbIX CTA/IUAX, B PA3HBIX YCIOBUSX) PA3NMYHBIX PACTEHUN.

3aiuTa pacTeHUI OT BpeauTenel: ocHOBbI OnoMerona. [lpaktuueckas padora

«I/IHCGKTapI/II/I: IMpaBujia U YCJIOBHUA Ppa3BCACHUA ITOJIC3HBIX HACCKOMBIX) .

5. Boonas, necuanaa u nousennan Kyabmypbl, uxX NPUMEHEHUE 8 8blPpAUiUAHUY
pacmenuil. @uzuonozus pacmenuii (8 uacos)

Bonnas, nmecuaHas M NOYBEHHAsl KyJbTYpbl, X NPUMEHEHUE B BbIPALIMBAHUHU
pactenuii. [IpoBegenue Boawsl B KopHe u cTebne pacteHuit. [lpakrtuueckas pabora
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHUi: CTPOCHHE YCTBHHUIL: (DAKTOpbI, BIMSIONIME HA HUX
PacKpbITHE M 3aKpbITHE. 3HAYEHWE MEXAaHM3Ma pEryJslud HUCIAPEHUs BIaru
pacrenueM. Ilpaktuueckas pabGota «llpuroToBnenue mnpenapara yYCTbUIL METOJOM
CJIETIKAY.

UccnenoBarenbckue paboThl: «BnusHUe YCIOBUW COACp)KaHUS PACTCHU Ha
KOJIMYECTBO YCTHHUID.

@OTOCHMHTE3 — YHUKAJIbHBIM Mpoliecc pacTeHuil. TeMHOBas W cBeToBas (a3bl

dboTocunTes3a. 3HaueHue HOTOCUHTE3A JJIs KUBBIX OpraHu3MoB. [IpakTtuueckas pabora



«DyHKIHMOHANbHAS ~ IMArHOCTUKA PACTEHUHA IO  AaKTUBHOCTHM  XJIOPOILIACTOB)
UccnenoBarenbckass pabora «Omnpenenenne xuopopuwima A u b, ouenka
(OTOCMHTETUYECKOM aKTUBHOCTHU PAaCTEHUI U (DAaKTOPOB, BIUSIONINX HA HEEY.

@akTOphl pocTa pacTEHUU: BO3AyX M ajdpaums. [logzemHoe ApIXaHWe pacTEHUN:
COCTaB TMOYBEHHOr0 BO3AyXa, ra3ooOMmeH. [a3000MeH 1npu OECOYBEHHOM
BbIpamuBanuu. I[lpaktuueckas pabora «Aspanusa, CO2 u O2. [IpixaHue pacTeHHID».
[IpakTueckass pabora «J/IpixaHue pacTeHUil: OIlEHKA WHTEHCHUBHOCTU JIbIXaHUS
pPacTEHHI U TUIOJIOBY.

UccnenoBarenbckue padbotel: «BnusiHue cmnocoba BbIpamuBanus (cocTaBa
NUTATEIbHOW CMECH, CXEMbI BHECEHUS) HA POCT M PA3BUTHUS PA3IMYHBIX PACTEHUIN.

6. Kynomypuote pacmenus. Cospemennsle acnekmol cenexyuu (20 uacos)

Kak d4enoBek cram HMcHoiap30BaTh pacTeHus? CBsA3b pa3BUTHS LMBWIN3ALUU
4eJIoBeKa W OJOMalIHuBaHus pacteHuil. Jlomectukanus. uckycensa «JloMectukanus,
BCE JIM pPACTEHHWs W JKABOTHBIC, KOTOPBIE JKUBYT PSAIOM C YEIOBEKOM UM
0JIOMAIIHUBAIOTCA? MOYKHO JI CUMTATh TapakaHa OJJOMAIIHEHHBIM KUBOTHBIM?)

HaciiencTBEHHOCTh M U3MEHUYUBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Buasl u3MenuuBocTh. IlpakTuueckass pabora «MoauduxkannoHHas
U3MEHYHUBOCTD (JIUCThSI, UTOJIKHU C OJTHOTO JAEPEBA)».

I'en — MarepuanbHBId HOCHUTENbL HACIEACTBEHHOCTH MW  HW3MEHYHMBOCTH.
Hyxnennoseie kucnotsl. Jlokanu3anus T€HETUUECKOTO MaTepualia B Kierke. Jlenenue
kierok. Pemmkanuss JIHK. OcHoBHas  gormMa  MOJEKYJISIpHOW — OMOJIOTHH.
Tpanckpunuus. Tpancmsus. Myrtanuu. [Ipaktuueckas padora «I'€éH — HHCTPYKIUS 110
cOopke kieTku (Ha Oucepe wiam KOHCTpyKTOope)». IIpakTuueckas padora «Myrtamus Ha
OytepOpone (m000i 0O0BEKT W3 MpeabIaylie padoThl, ¢ W3MEHEHHE HHCTPYKIUU
IpUBENET K U3BMEHEHUIO BHEUTHETO BU1a 00BEKTa).

OddexT OyThUIOYHOTO TOpPJIBIIIKA W TeHETHYECKOe pasHooOpasue. UTo Takoe
reHOaHK? 3aueM COXpaHSATh TEHETHUYECKHE pecypchl pacTteHuid? OCHOBHBIE CIIOCOOBI
COXpaHEHHS TCHETUYECKHUX PECYPCOB pacTeHui (eX Situ u in situ).

3nauenue pabor H.M. BaBuinoBa. 3akoH romMosioruueckux psanoB. LleHTps
MIPOUCXOXKIAEHUS KyJnbTypHbIX pacteHnid H.M. Basunoa u IL.M. JXykosckoro.

[Tpaktrueckas padota mmo rpynmnam «OTKy/1a Ha HaIMX CTOJIaX (GPYKThI/OBOITH/3TAKI.



OcHoBHble MeTonbl cenekuuu. ['ubpuauzanus. Popmbl oTO0pa. OCHOBHBIE
HaIpPaBJICHUS CEJIEKLUUU: YIYYIIEHUE YPOKaHOCTH, YCTOMUMBOCTH K OMOTUYECKUM U
abuotnueckuM ¢akropam. [Ipaktrueckas padora «Bripammbaem ropox. Kak nposectu
CKpEIIUBAHHUE Yy TOPOXa».

Ectb 1mum xu3Hp B 1poOupke? bBHOTEXHONOTHMSI KyJIbTYpHBIX pPACTEHUH.
UccnenoBarensckass pabora «BelpanyBaHue pacTeHUl B HpoOHpKe» (MOYKHO
BOCTIOJIB30BAThCSl  PE3yNbTaTaMU MNPEABIIYIIMX OSKCIEPUMEHTOB IO COCTABJICHHUIO
NUTATEJIbHBIX PAaCTBOPOB AJIs1 PACTEHUH ).

Kak  denmoBex  Moxer  MoaupuuupoBarb  pacTeHus? — ['eHeTHueckoe
penaktupoBanue. CoBpeMEHHBbIE  MOAXOAbI MU JOCTHKEHUS  T€HETUYECKOTO
penakTupoBaHus pactenuil. [Ipaktuueckas padota «I'eHOMHbBIE HOKHUIIBI

(MonmenupoBanue padotsl cucrembl CRISP-Cas).

7. Pacmumenvhasn npooykuus. (8 uacos)
Hanzemnsie u moa3emHbie opranbl pacteHuid. [loGer u BUIOM3MEHEHHBIH TOOer
pactenuii. CriocoObl pa3MHOKEHUS PaCTEHUH.

[lonsiTue o0 KavecTBe MNPOAYKTOB mnUTaHUs. [IpoOiembl KOHKYpEHLMH
OTEYECTBEHHBIX MPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA JOCTaBKU U CPEACTBA
coXpaHeHUs npoaykToB mnutaHus. [Ipaktuueckas pabora «lIpeneiabHO nOmMycTUMBIE
koHueHTpauuu (IIJIK) u meToasl koHTpossi 0€30MacHOCTH PACTUTENbHBIX MPOIYKTOB
MUTAHUS.

Mukpo3seneHb: moJie3HOCTh U TexHoJorus. MccnenoBarenbckas pabora «OreHka

KaueCcTBa BBIPAIIEHHON MUKpPO3eIeHU» (1100 CBOS, TMO0 U3 Mara3uHa).

XUMHUYECKHI aHAIN3 MPOYKLIHH. OCHOBBI criekTpooToMeTpuu.
[Torenmometpusa. Xpomarorpadus. [Ipaktuueckas padora «MeToabl OLEHKH Ka4yecTBa
pPACTUTENBHOM MPOAYKIIMHM: XpaHEHUE M COXPAHHOCTb MUTATEIBHBIX BEIIECTB» (IO
JOCTYITHOMY 00OPY/IOBaHHUIO).

UccnenoBarenbckas pabora «Ompenenenue ButamuHa C MeTogoM oOpaTHOTO

TUTPOBAHMS B IIJI0/IaX HA Pa3HOM Cpoke (Croco0e) XpaHEHUsD.



Monayas «buorexnosorus» 7-8 kiaccnl (68 yacos)

1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHONOTUU. 3ayeM YEJIOBEKY OHMOTEXHOJOTMH, B YeM UX
OPEUMYIIECTBO  T€pe]]  XUMUYECKUM  CHHTE€30M.  OCHOBHbIE  OMOOOBEKTHI
OMOTEXHOJIOTUU: TPOMBIIUICHHBIE MHUKpPOOPTaHU3MBbI, KIETKM M TKAHU pacTeHU,
KUBOTHBIX U 4YeJOBeKa, OuokaTtanu3aropbl. [Ipaktuueckas pabora «lIpumepsr
IPUMEHEHUs1 OMOJOTrMUYECKUX OOBEKTOB B TBOEH KU3HI.

Coipbe mjis OMOCHMHTE3a U OIEHKA €ro OMOJOTUYeCKOW LEeHHOCTH. OCHOBHBIE
UCTOYHUKH yTIepoaa, a3zoTa, ¢docdopa, MHUKpodIeMeHTOB. lcciiemoBanne HOBBIX
VCTOYHHUKOB CHIPhs (BKIJIFOUAsI BOIIPOCHI €T0 MPEABAPUTEILHON 00paboTKN), pa3paboTka
HOBBIX THUTATEIBHBIX CPEJ, B TOM YHUCJIEC BKIIOYAIONIUX OHMOCTHUMYJISITOPHI W JPYTHE
AJIEMEHTHI YIIPABJICHHS ¥ ONITHMH3AIIAN MPOIIECCOB OMOCHHTE3a. METO bl ONITUMHU3AIIAN
MTUTATETBHBIX CPE]I.

2. Mukpoouonozusa (12 uacos)

[lonoxeHnue NPOKAPUOTOB B CHUCTEME OpraHudeckoro wmwupa. CrpoeHue
OakTepuanbHON KieTku. Knaccudukanus 6akrepuil. Mopdosorust 6akrepuid. [Ipocteie
U CJIOXHBIE METOJbl OKpamuBaHUs Oaktepuil. ®uznonorus OakTepuil: NUTAHUE,
JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO € JOMEHOM Apxeu (3KCTpeMO(HIBHOCTD,
0COOEHHOCTH CTpoeHUs KieTKH). JlabopaTopHas padota « DUKCHUPOBAaHHBIE MPENAPATHI
Oaktepuil. OrmnpeneneHue (GOpMbl NPEUIOKEHHBIX  KYJIbTYP MHUKPOOPIaHHU3MOB,
UCIIOJB3Yysd TpOoCTOM MeToi okpacku» JlabopatopHas pabora «OmpenesieHUe THUIla
KJIETOYHOW CTEHKU METOJOM OKpalnBaHus 1o ['pamy» (pu HaNU4Yuu peakTUBOB).

MonoyHokucinoe u cnuproBoe OpoxkeHue. PDoToTpodHble M XEeMOTPO(HBIE
Oaktepun. Kunernueckoe  ommcaHue  mpolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCNOHEeHIMaNnbHast ~ MoJenb  pocta. KuHernka THOETM  MUKPOOPraHU3MOB.
JlaboparopHas padota «IIpuroroBieHne NpUKU3HEHHBIX MPENapaToB MOJOYHOKUCIBIX
OaKTepuii.

[Tarorennspie OakTepuu. UymMHas majodka U 4YepHast CMEpTh, OOTYIU3M, CTOIOHSIK,
TyOepkyne3. Uctopust 60psObI ¢ OakTepuanbHbIMU HHGEKIUsAMU. JlabopaTopHas paboTta
«IToceB cmbiBa ¢ pyk Ha yamku [letpw». JlabopaTopHas pabora «Bwinenenue 4yucToi
KylnbTypel Oaktepuil. MeTton pasBemeHuid. MeTO  HUCTOMIAIONIIETO — IITPHXaAy.
JlaGopatopHas pabora «Mopdonorndeckas XapaKTEPUCTUKA BbBIJICICHHOW YHCTOU

KyJbTYPBI: XapaKTEPUCTHUKA KOJIOHUH, (opMa OaKTepUil, TUM KIETOYHOW CTCHKNY.



Boiina GeckoHEUHOCTH: aHTUOMOTHUKHU TIPOTUB OakTepuil. MexaHu3Mbl JeHCTBUI
aHTUOMOTUKOB. MeXKiIeToyHass KOMMyHUKanus Oaktepuil. YyBCTBO KBOpyMma.
JlaGoparopHass pabora «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha dYamike 0e3 u ¢
noOapiieHnss aHTUOMOTHKOBY» HMccnenoBarenbekas pabota «llorck MUKpPOOPraHU3MOB
00Ja1alouX aHTarOHUCTUYECKON aKTUBHOCTBIOM.

[Ipumenenue Oaktepuil uenmoBekoM. KuHeTnueckoe omnucaHue OHOCHHTE3a
IPOAYKTOB MHUKpPOOpraHM3MaMmH. bakTepuu, KOTOpble MOTYT pasjararb IUIACTHK.
UccnenoBarenbckas padota «BoiieeHue MOJIOYHOKHUCIIBIX OaKTepUid, UCCIIEI0BAHUE UX
AKTUBHOCTW.

MukpoopranusmMbl B arpoOHOTEXHONOTMH. VICKyCCTBEHHBIE — acCOIUAIIH
pactenuii ¢ Mukpoopranusmamu. Hccnenosarenbckas padota «BeigeneHue OGaktepuii

ITOJIC3HBIX IJIA paCTeHHﬁ)>.

3. dykapuomuueckue opzanusmol 8 OUOmMexHo102uU (naecHesvle 2puobl,
opoxcicu, 6ooopocau) (12 wacos)

[1necHeBbie TpUOBI TPOYILIEHTHI OMOJIOTMYECKH aKTUBHBIX BEIIECTB.
OO0miast XxapakTepucTUKa JIPOXIKEH caxapoMuUeToB. McTopus HCIOIb30BAHMS

JPOXOKEH B TPAAUIIMOHHON OUOTEXHOJIOTUU. TEeXHOJOTUY BUHOJEIUS U XJI€OOMeUeHMS,
CIeIMaIN3UPOBAHHBIE pachl JApoxokei. Merabonusm apoxokei. Peakius cnupToBoro
opoxenusi. Jlaboparopuas pabora «llogcuer kieTok Apoxxked B kamepe [opsieBay.
JlabopaTtopHas padota «OOHapyKeHUE MPOAYKTOB CIUPTOBOTO OPOKEHHS: ITUIIOBOTO
cnupTa W yriekucyioro rasza». [lomydeHue BTOPUYHBIX META0OJUTOB B JPOMIKAX.
Jposxoku Kak npoayieHThl OnotoriuB. [Tomydenue 1eneBbix 0€IKOB B POXKIKAX.
Oco0eHHOCTH BEreTaTUBHOTO M TMOJOBOTO Pa3MHOXKEHHS Y JAPOXKKEH, 3HAUCHUE
M3YYEHHUS] MHUTO3a W ILMTOKWHE3a [Ji1 ONTHMHU3AIMU IPOLECCOB KyIbTUBUPOBAHUS
JPOXKKEBBIX MITAMMOB, TOHUMAHHMS TPUYUH TATOTEHHOCTH JAPOXOIKEH U TPUOOB, TTOMCKA
MUILICHEH (QYHrUuugIoB U pa3pabOTKM  HOBBIX  JIEKAPCTBEHHBIX  IPEIapaToB.
JlaGoparopHnas pabora «HaOmromeHne  pa3sMHOXKEHHS  JPOXOKEBBIX  KJIETOKY.
[IpakTuueckas padora «llomydenue TBopora u kedupa Ha OCHOBE MOJIOYHOKUCIIBIX
Oaktepuit». IlpakTudeckas padora «OCHOBHBIE BHABI KBaca MU HX XapaKTEPUCTHUKA»
«/Ipox’Ku M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE JJIsi MPOU3BOJACTBA KBACa».

[Ipaktrueckas padbora «CpaBHUTENbHBIA aHAIM3 Pa3BUTHUSL JAPOXIKEH B a’pOOHBIX U



aHa’poOHBIX  ycnoBusx». Ilpaktuueckas pabora «MeTonbl OLIEHKH CBOWCTB
xJieOoneKapHbIX Jpoxked. OCOOEHHOCTH TPUMEHEHUS! MPECCOBAHHBIX, CYHIEHBIX H
MHCTAHTHBIX Apoxokeiy. MccnenoBatensckas pabota «BnusiHue Qu3amko-xuMuyeckux
(GhakTOpOB HAa Ka4eCTBO OMOTEXHOJOTMUECKON MpoayKuuu (kBac, kedup, chip, xji1ed u
Tp.)».

Bonopocin — nepcnekTUBHBIN OOBEKT JUIsi TPOU3BOJACTBA O€lika U YIJIEBOJOB.
buoTtexHonornueckue MeTOAbl OYMCTKU TBEPABIX, JKUIKUX OTXOJOB U Ta3000pa3HbIX
0TX0/10B Mpou3BOACTB. CTouHble BOABbL. CXeMbl OYUCTKU. BHODUIBTPHI, a’3pOTEHKH,
METAaHTCHKH, OKCUTEHKH. AKTHUBHBIM W M BXOJSIIME B HETO MHUKPOOPTaHU3MBI.
Hcnonb3oBanue BOAOPOCIIEH B OYMCTKE CTOUHBIX BOJI. MccnenoBarensckas paboTa

«Bmusiaue pusuko-xumudeckux (akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasa ungpopmayusn (8 uacos)
HacnenctBeHHOCTh ¥ U3MEHUHMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocTth. Buael m3MenunBocTh. [IpakTuueckas pabora «MoaudukarmoHHas

U3MEHYUBOCTD (JIUCThSI, HTOJKH C OJTHOTO JIEPEBA)».

I'en — MarepuanbHbIi HOCHUTEIb HACIEICTBEHHOCTH MW HW3MEHYHMBOCTH.
HyxnenHoBbie kucnothl. JIokanuzaiusi TeHETUYECKOTO0 MaTtepuaiia B KieTke. Jlenenue
kierok. Pemmkanus JIHK. OcHoBHas gormMa  MOJCKYISPHOM  OHMOJIOTHH.
Tpanckpunuus. Tpancusus. Myrtanuu. [Ipaktudeckas padora «I'€éH — HHCTPYKIIUS 110
cOopke KJIeTKU (Ha Oucepe miau KOHCTpyKTope)». [Ipaktuueckas padbora «MyTtanus Ha
OyrepOpone (m000H OOBEKT M3 MpEnbIaymied padoThl, IIe W3MEHEHHE HHCTPYKIIUU

NPUBEAET K U3BMEHEHHUIO BHEITHETO BHUJIa 00BEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxeHue BUPYyCOB B CUCTEME OpraHnYecKoro Mupa. CTpykTypa U XUMHYECKHMA
coctaB BupycoB. Kiaccudukamuss BupycoB. Pemnponykuus BupycoB. I[Ipocmotp
JOKYMEHTAJIBHOTO (pUiibMa O BUpycax.

Bupycsl - Bo30yaurenu nunpekuonubix 0one3neil. OnkoBupychol. bakrepuodaru:
CTpOoe€HHE, CBOICTBa, mnpuMmeHeHue. [IpakTuyeckas paborta. «Meroa pa3BeaeHUI
[IpakTuueckass pabora. «TurpoBanue Oakrtepuodaroy». buonornueckue MeTOIbI

00pbOBI C BUpYCaMHU.



6. I'ennas unscenepus u ouomexuonozuu. (8 uacos)

OcHoBbl reHHON uHkeHepuu. Bekropa. Cnenuduueckue GpepMeHThl OaKTepuil.
[TpakTrueckass pabota «DHOOHYKIEa3bl peCcTpUKIMHU (paboTa € HYKICOTHIHBIMU
HOCJIEA0BATEIBHOCTIMU Ha Oymare)».

buorexHonornu npoaykuuu 06e1koB B OaKTepHAIbHBIX KyJbTypax. JlocTHKEeHUS
T€HHON UH)KEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aanTHBHOTO HMMYHUTETa OAKTEPHil U apXei.
[MpakTuueckas padora «I['ennble HoxHuILI - CRISPR/Cas (MomemupoBanue Ha
oymare)»

I'MO. Metoas! nonyuenust 'MO. Urpa-auckyccus «Beiurpaii rpaHT Ha CO31aHUE

I'MO».

7. Buomexnonozuu 6 sxcusommnoeoocmee (8 uacoe)

JloMecTHKaIs OCHOBHBIE JOMAIITHUE KHBOTHBIE; COBPEMEHHBIE YKCIIEPUMEHTAX
0 JIOMECTHKAIIMK KUBOTHBIX (JINCHIA, HOPKA M JIp. — SKCIICPUMEHTHI HAyYHOU ITKOJIBI
akamemuka bemseBa). Jluckyccust «JlomecTukarusi, Bce JIM PAcTCHHS W JKUBOTHEIE,
KOTOpBIE JKUBYT PSAAOM C YEIOBEKOM WM OJOMAITHUBAIOTCA? MOXHO JIM CYHTATh
TapakaHa OJIOMAITHCHHBIM >KUBOTHBIM?).

CoBpeMeHHBIE METOJBl B KHBOTHOBOJICTBE: TPAHCIUIAHTAIUS HSMOPHOHOB,
XUMEpHBIC  JKUBOTHBIC, KIOHUpoBaHHWe. [IpakTmueckas pabora «Meroanka
KJIOHUPOBaHUs (MOJICIUPOBAHKE HA Oymare).

OcHoBHBIE 0OJIE3HH J>KMBOTHBIX M POJIb TATOTEHHBIX MHKPOOPTaHHU3MOB H
Mapa3uToB B pa3BUTUU 3a00JI€BaHUN TOMAIIHUX KUBOTHBIX U OCHOBHBIX Mepax 0OpbObI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpPraHU3Me XKMBOTHBIX. [lon0XKHUTETEHOE
U To00YHOE (OTPUIATENHHOE) BO3JECHCTBUM AHTUOMOTHKOB HA OPraHu3M B XOJE
JeUeHUsl JKUBOTHBIX, Il W 3aJayd BETEPUHAPUH. DBHOTEXHOJOTUS KOPMOBBIX
npenaparoB. [Ipaktudeckass pabora «CocTaBieHue paloHa MHTAHUS >KUBOTHOTO,
pacder pacxonoB Ha cojnepkanuey». McciemoBatenbckas pabora «OreHKa KadecTBa
MOJIOYHOU ITPOAYKLIN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)
OcHoBHBIE MeTOAbl cenekiuu. ['ubpuauzamus. dopmbr or6opa. OCHOBHBIC

HaIpaBJICHUS CENIEKLUUU: YIyUIIeHHE YpPOKaWHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM H



abuotnueckuM (axropam. [Ipaktuyeckas padora «BripanmBaem ropox. Kak mposectu
CKpEUIMBaHUE y TOPOXay.

OcHOBHbIE TOJIXOJBl CEJICKIUU U OMOTEXHOJOIMH KYJIbTYPHBIX pPAaCTEHUH,
['mbpunuzanus, oOTHaleHHAs TUOpUAN3aLNs, HCKYCCTBEHHBIH OTOOp, TeTEepO3HC,
TpaHcopmalysi, MyTareHes, TeHEeTUYECKOe peAakTHpoBaHue). VcTopusi ceneknuu B
Poccun u mupe, ucToprst pa3BUTHS BaXKHEUIINX COPTOB KYJIbTYPHBIX PACTEHUN.

Kak genoBex moxeT MoauduuupoBats pacteHusi? ['eHHas MH>XeHEepHs pacTEeHUI:
Uro Takoe reHeTHYecKas WH)XKECHEpUs pacTeHuM. TpaHCreHHble pacTeHus. MeTozsl
noiyueHus.  OOpa3zoBaHMe  omyxosied y  pacTeHud.  ArpoOakTepHralibHas
tpanchopmarmst:  Ti-mmasmuael.  [erst  T-JIHK. MosekynspHO-TeHETHUCCKUE
MexaHU3Mbl TpaHcopmanmu. ['eHeTnueckoe penakrupoanrue. COBpeMEHHbIE TOIXOIbI
U JIOCTHXKEHUS TEHETHUYECKOro peJakTHUpoBaHus pacTeHuil. IIpakTuueckas pabota
«["eHOMHBIE HOXKHUIIBI (MOIeTupoBaHKe padoTsl cucteMbl CRISP-Cas).
EcTp 1 u3Hb B ipoOupke? BUOTEXHOMOTHS KYJIbTYPHBIX PACTEHUN.
HccnenoBarenbckass pabora «BbIpammBanue pacTeHHMil B NpoOHpKe (MOXKHO
BOCIIOJIB30BAThCA  pPE3yJIbTATAMU MPEABIAYIIUX OKCIEPUMEHTOB II0 COCTaBJICHUIO

IMATATCIBHBIX PACTBOPOB AJIA paCTeHHP'I))).

Moayab «MosekyasipHblie OCHOBBI (PM3HO0JI0THH U (papMaKoJorum» 9 Kiiacce
(68 uacoB)

1. @uszuonozuueckas xumusn. (20 uacos)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBHbie dhopmbl
KHUCIIOPOJIa, UX TOJIy4eHHUE, HEUTpaIu3alus.

MakponieMeHThI: TIPOIIEHT COACP)KaHUS B OpTaHU3MeE, BBIMOJHsEMas (QPYHKIHS,
comepxaHue B TMpoaykrax mnuraHus. Caz2+ - cBsa3bIBaronue OCNKH, JCTIOHUPOBAHUE
KaJIbLIUS, PETYJISAINs YPOBHS KajbllMsg B OpraHu3Me: ropMOHbI Touek. Mg — cTpoeHue
xJopouiia, ero akTUBAIKS COTHEYHOU YHEPTUCH.

MuUKposIeMEeHThl: B KAaKWX MOJIEKyJlIaX COJEPKATCs, BBIMONHsAEMass (DyHKITHS,
coJiepKaHue B MPOMyKTax muTaHus. [lociencTBusi mepe1o3upoBKH MHUKPOIJIEMEHTAMHU.
Fe — ycBauBaembie THMBI COEAMHEHUN Keie3a. [ eMOMpPOTEeUHbI, TEMOIUAHUH,
mutoxpombl. CU — yCBOEGHHWE W TPAHCIOPT MeAW. benku, copepiKamme Meb.

[Tatonoruueckue cuHapomMbl MeHke u BunbcoHa, cBsI3aHHBIE ¢ META0OJIU3MOM METH.



Toxcuunble sneMeHThl llepronnuecko cuctembl Uil OpraHusMma. BrusHue
HEJIOCTaTKa MAaKpO U MUKPO3JIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KonmuyecTBeHHass ~— OlleHKAa  coJep:KaHUs
MUKPO3JIEMEHTOB WJIM BUTAMHUHOB B IMHUILEBBIX MPOAYKTAX)

Kupsbl. 3abosieBaHUs YEIOBEKA, CBSI3aHHBIE C HAPYUICHUSMU KUPOBOr0 OOMEHa.
JucounuaemMun.

VYrieBoapl. 3a00JieBaHMs YEOBEKA, CBSI3aHHBIE C HApYLIEHUSIMU YTJIEBOIHOIO
obmena. CaxapHbIil quaderT.

benku. Ctpoenue. 3aboneBaHus 4YENOBEKAa, CBSA3aHHBIE C HaPYIICHUSIMHU
oenkoBoro oOMeHa. ®dynkuuu OenkoB. depmeHntbl. Mexanuszm nerictBus. Kiaccel
(depmenTaTuBHbIX peakuuil. Kopepmentsl. Ilpaktnueckoe 3ansitTue «KayecTBEHHBIE
peakuMy Ha OpraHu4ecKkue MoJIeKyabl». IIpakTuueckoe 3aHsaTHE «JleHaTypanus
oenkoB» [IpakTuueckoe 3ansaTue «M3yueHrne akTHBHOCTH aMHJIA3bD».

ButamuHbl kHpOpacTBOpUMBIE, BOJOpacTBOpUMbIe. [IpeBpalieHre BUTAaMUHOB B
aKkTUBHBIE (DOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OcHOBHBIE THUIIBI META0OIMYECKUX peakuuil. buosHepreTuueckue MpoIECcCHI.
I'muxonu3. Hukn Kpebca. Llens nepeHoca 31eKTpoHOB. OKHUCIEHUE >KUPHBIX KHUCIOT.
Karabanuzm amuHokucior. [mrokoHeorene3. CuHTE3 YIrieBOJOB, OEIKOB, >KHPOB.
Metabonutuueckue 3aboneBanus. IIpaktudeckoe 3ansitue «Pemenue 3amad  Ha
DHEPIeTUICCKUN OOMEH).

Knetka. [Touarue memOpanbl. @yHkuuu MeMOpaH. Buasl TpaHcopTa B KIIETKY.
MeMOpannble opraHoufibl. 3a0ojieBaHUsS CBS3aHHBIE C HapylleHHUEM pabOThI
MEMOpaHHBIX OpraHesul, OOJIe3HW HAKOIUIEHHUsA. TUIbl KOHTAaKTOB MEXIy KIETKaMU.
3HauYE€HHE MEKKJIETOYHOM KOMMYHMKAIMU U 3740pOBbs opraHusma. lIpaktuueckoe
3aHsTUe «Jlnanus (kiietouka Tpayoe)».

Anpo. VYpoBHM  ymakoBKM  XpomMaThHa. XPOMOCOMHBIE  TEPPUTOPHH.

HememOpaHHBIE OpTaHOU/IBI.

2. Monekynapuasa ouonozusa. (20 uacos)
OCHOBHBIC BEXU PA3BUTHS MOJICKYJISIPHOM OMOJIOTHH.
HyxnennoBsie kucinotel. OCHOBHBIE TPUHITUIIBI CTpoeHus. [IpakTudeckas padbota

«Beigenenne JIHK w3 Ganana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.



[Ipaktuueckass pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ mnomoibto
criektpodoToMeTpuny» (IIPU HATUIUU 000PYTOBAHUSA).

MarpuuHble cuHTE3bl. Perumkanus — OCHOBa KIJIETOYHOTO JAesieHus. lIpuHuub
perunkanuu. [Ipaktrnueckas pabota «PermkaTiuBHas MalnHa (Urpa-I1eMOHCTPAIIHS )».
[Tpaktrueckas padora «I1LP (Mmoxens ammmudukaius Ha Gymare)y.

Mytanuu. Yto Bei3biBaeT nsMeHenus B crpoennu JIHK. [Ipuniumer penapamnumu.

Tpanckpunius. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

I'enetnyeckuit kop. IlpakTuueckas pabora «PemeHue 3amau Ha TEHETUYECKUI
koq» Tpancmsus. [Ipaktuyeckas padora «DoaauHr GENIKOBY.

Opranuszanusi TeHOMa BHPYCOB I[IpOTMBOBHpYCHBIE CPEACTBA, MEXAHU3MBI HX
JEUCTBUS.

Opraauzanus reHoma OakTepuit AHTHOaKTEepUaIbHbIE rpenaparsl.
HccnenoBarenbckas padota «PacnpocTpaneHrne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepHil»

Opranmsanuss resoma 3ykapuoT ['eHomMHOe penaktupoBanue. IIpakrTnueckas
pabota «PaboTa B COBpeMEHHBIX TeHETHUECKUX 0a3ax maHHbIX. [IpoBenenue In silico

aHaJIi3a HOCHGHOB&TGHBHOCTGﬁ I'CHOB».

3. @apmaxkonozus (28 uacos)

[Tonstue o nexkapctBax. [IpUHIMIBI MOAX0/1a K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpeactB. CKpuHUHT U ero Meroisl. McciaegoBarenbckas padoTa «IKCIEPUMEHTHI 1O
ONPENEIICHUI0 TOKCUYHOCTH BELIECTB HA apTEMUAUSIX).

[Tyt BBenenus JIC. @apmMaKOKMHETHKA JICKAPCTBEHHBIX BelllecTB. BcachiBaHue
(abcopbruss)  nexkapctB.  OCHOBHBIE ~ MEXaHM3Mbl  BcachbiBaHuWsl.  TpaHcmopT
JIEKapCTBEHHBIX BewnlecTB. I'eHbl W Oenku mnepBoi (a3el Ouorpanchopmaruu. Ilytu
BBIBEJICHUS JICKAPCTB U3 OpraHu3Ma. DKCKpeIus U duMuHaIms. ['eHpl 1 6eaku BTOpoit
da3wl 6uoTpanchopmanuu. PapmakoauHamuka. ['1aBHoe U moOOUYHOE, pe30pOTUBHOE U
MECTHOE, MPSMOE, HEMPSIMOe U pedICKTOPHOE ACHCTBUE.

BI/IJIBI BBaI/IMO)Ief/’ICTBI/ISI JICKapCTB. CI/IHepFI/IBM N aHTaroHmnsm Inpu COBMCCTHOM
I[CﬁCTBHH JICKAPCTBCHHLIX BCIICCTB, UX PA3SHOBHUIAHOCTH.

TpancmemMOpaHHbIN CUTHATUHT. THUIBI KJIETOYHBIX pPELenTopoB. MeMOpaHHbBIE:
WOHHBIC KaHAJIbl, KaTAIMTUUECKUE U compshkeHHbIE ¢ G-OenkaMu; BHYTPUKIECTOYHBIC:

OUTOINIa3MAaTHYCCKHUC u SAACPHBIC. MexaHu3MbI JIUTraHa-pCucriITOPHOIO



B3auMozecTBusl. CeneKTUBHOCTh (M30MpPATENbHOCTh) NEHCTBUS, CBSI3b «XMMHUYECKas
CTPYKTypa — (hapMakoIoruyeckas akTUBHOCTb BEILIECTBY.

PapMaKoIOrM4ecKo MOIYJISALMM CUHANTUYECKOW XOJIMHEPIHYECKOU IMepenadu.
MornekynsipHbIii ~ MexaHu3M  JedcTBuUSL H  (apMaKOJIOTUYECKHE  CBOMCTBA
MX01MHOOIOKaTOPOB, ~ TaHTIMOOIOKATOPOB M KypapemnojoOHBIX  CpEACTB.
dapMakoJIorMdecKasi ~ peryjisiliis ~ aKTUBHOCTH  aJpPEHEPru4ecKoro  CHHarca.
AZpEHOMHMETHKH, aJpPEHOOJIOKATOPBI, CUMIATONUTUKHU. [IpakThueckas pabota
«BnusiHue afpeHanyHa Ha cepieuHble COKpalleHus (IporpaMMHOE 00€CIIEUEHHE)».

MomnekynsapHas (hapMakoIoTHsT aHTHAIEPTUYECKUX CPEACTB. | MCTaMHUHOBBIC
pEeLenTOphl: THUIIBI, MOJIEKYJIsipHas opranuzanus. CTabuin3atopbl MEMOpaH TYYHBIX
KJIETOK:  MOJEKYJSIPHBIH ~ MEXaHWU3M  JICUCTBHUS, OCOOCHHOCTH  KJIMHHUYECKOTO
MPUMEHEHUS, TOUKU MPUIIOKEHUS JEHCTBUS HHTUMOMTOPOB JIUIUIHBIX MEUATOPOB.

MexaHu3M AEUCTBUSA UM IPUMEHEHHUE IPENapaToB, CTUMYJIHUPYIOLIUX ITPOLECCHI
MMyHUTEeTa. DapMaKOJOTMYECKass XapAKTEPUCTUKA HWHTEPICHKUHOB: IOJTYyYECHUE,
MEXaHU3M JIeUcTBus, npuMeHeHrne. OCHOBBI MaTOPU3NOIOTHH OCTPO(Pa30BOT0 OTBETA,
Menuanus  BOCHANeHHs. MOJNEKYJISpHBIA  MEXaHU3M  MPOTUBOBOCHAJIUTEIBHOTO
JIEUCTBHS TIIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX TPOTUBOBOCTIATIUTEIIBHBIX CPEICTB.
[Tpaktrueckas pabora «I'ucTonorudeckre nmpenaparbl UMMYHHOU CUCTEMBD».

[TonsTe 0 HapKO3€ M HAPKO3HBIX Ipenaparax. KileTOUHbIM U HEPBHBIM HApPKO3.
DapMaKOJIOTUYECKasi XAPAKTEPUCTUKA OTHECIbHBIX TPYNIl HAPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh JACHCTBHUS Ha IEHTpajbHyI cucTtemy. llpaktudeckas pabota
«l'ucronornueckue npenaparsl HEPBHOU CUCTEMBD).

Oduznonornyeckuii coH; ¢Ga3el cHa. Buasl Hapymenudr cHa [lonstue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMMHOTHKAX ).

MonekynsipHble acnekThl Houuueniuu. ONnuaTHbIE PEUENnTOpbl, WX THIIBL.
DHKe(aauHbl U SHIOP(GUHBI - SHIOTCHHBIC JTUTAH/IbI OMMMATHBIX PELEIITOPOB.

AHTHUIICUXOTHUYECKOE JEHWCTBUE, BIUSHUE Ha (QYHKIHUIO SKCTparmupaMuIHON
CHUCTEMBbI, DMOIIMOHATLHYIO C(epy, PBOTHBIN IEHTP, apTepuaIbHOE IaBJICHUE, IEHTP
TepMOperyIsiuuu. MOJIEKyJISIpHbIE MEXAHU3MBI JIEVCTBUSI HEMPOJIENTUKOB, BIUSHHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJ]PEHO- U TUCTAMUHOBBIC PELIENTOPHI, UX JICHUCTBUE HA
KJICTOYHBIE MeMOpaHbl, Ha JNETIOHUPOBAHUE TKaHEBBIX MOHOAMUHOB.
[ToreHnuan3aBUCMMbIE HATPUEBBIC KaHaAJIbl KaK MHUIIEHU JIEMCTBUSL MECTHBIX

aHecTeTHKOB. CIIOCOOBI I/IHFI/I6I/IpOBaHI/I$I NMOTCHIOHUAI-3aBUCUMbBIX HATPHUCBLIX KaHAJIOB



MecTHbIMU aHecteTukamu. [IpakTuueckas pabora «Kapra sxcrpeccuun 10(haMUHOBBIX U
CEPOTOHMHOBBIX pELENTOPOB B Mo3re Mblme». HccienoBarenbckas pabota
«[ToBeneHueckne TecThl Ha pbiOkax Danio rario. Caemyio-TeMHas Kamepay.
HccnenoBatenbckas pabora «IloBeaeHueckue TecTsl Ha peiokax Danio rario. OTkpeiToe
none». MccnenoBatenbckas pabora «lloBeaeHueckue TecTel Ha puiOkax Danio rario.
CraiiHO€ IOBEICHHEY.

Monyab «MoJiekyJIsipHbIe OCHOBBI ceieKmumn» 9 kiacce (68 yaca)

1. Monaexkynapnasa 6uonozcus. (20 yacos)

OcHOBHBIE BEXH PA3BUTHUS MOJICKYJISIPHOM OMOJIOTHH.

HyxnennoBbie kucioTel. OCHOBHBIE TPUHITUIBI cTpoeHus. [IpakTuueckas padbora
«Beigenenne JIHK w3 OGanana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpernapatoB JIHK ¢ momorkio
creKTpohoTOMETpUN» (MPU HATUYUU 000PYTOBAHUSA).

MartpuuHble cuHTE3bl. Permkanus — OoCHOBa KIJIETOYHOTO JAelieHus. IpuHuumb
perukanuu. [IpakTudeckas padora «PerMkaTuBHas MaliMHa (Mrpa-IeMOHCTPAIUs)».
[IpakTuueckas padota «I 1P (Mogens ammiudukaius Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT u3MeHeHus B crpoennu JIHK. [Ipuniunel penapamumn.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpoMoTOpay.

I'enernueckuit xkoxa. Ilpaktuyeckas paborta «PemieHue 3amady Ha TE€HETUUYECKUH
kom» Tpancmsus. [Ipaktuyeckas padora «DoaauHr GenKoB.

Opranuzamusi reHoMa BHUPYCOB [IpOTMBOBHUpPYCHBIE CPEACTBA, MEXaHU3MBI X
JICUCTBUSL.

Opranuzanus reHoma OakTepuit AHTHOAKTEpHUATILHBIE rpernaparsbl.
Hccnenoarenbckas padota «PacnpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanusi reHoMa 3ykapuoT ['eHOMHOe penaktupoBanue. lIpaktuueckas pabota
«PaboTta B cOBpeMeHHBIX reHeTHYecKuX 0a3zax maHHbIX. [IpoBemenue In silico ananmza

MOCJICIOBATEIILHOCTEH TCHOBY.

2. Monekynapusle ocnoebl cenemuxu (20 uacoe)
IIpenmer reneruku. KpaTkas uctopuss pa3BUTUS  MPEICTABICHUS O

HaCJICACTBCHHOCTH.



OT reHa K mpu3HaKy: Kak packpacuTh koTa. Uto Takoe npusHak? IlyTh OT rena ao
npuzHaka. Mytanuu. Ajuienud. ['eTepo3urorsl M TOMO3WUTOTHL. JlOMHHAHTHBIE U
peueccuBHble ayuenu. PoneBas wurpa «Aimenw». HMccimenoBaTenbCKUA — MPOEKT
MyTtarenublie hakTOpHI.

I'ennl cTposaT opranusM. BkiroueHue M BBIKIIFOYEHHE OOJIBIIOrO0 Habopa T'€HOB.
Kak kneTku TMOHMMAIOT, KakWe TeHbl JOJDKHBI paboTaTh. PomeBas urpa «Cyanba
KiIeTkn». ['eHbl-nepexmovarenu. [Ipaktnueckoe 3aanne « AITOPUTMBI JJISI KIIETOK.

JluckpeTHOE HacleJOBaHUE MPU3HAKOB. 3aKOHbI MeHnens: OAUH Te€H - OJUH
npusHak. Cxema CKpeIIuBaHMsSA. 3aKOH €IMHOO0Opa3usi TMOPUIOB MEPBOTO MOKOJICHUS.
[IpakTueckoe 3amganue «EnuHOOOpa3zue MEpBOTO MOKOJEHUS». 3aKOH PacUICIICHUS
MpU3HAaKa BO BTOPOM TMoOKoJieHUU. [Ipaktnueckoe 3amanue «PacuienieHne BO BTOPOM
nokoJieHun». MlccienoBarenbCkuil poeKT «3akoHbl I'. MeHienns B 9KCIIEpUMEHTE.

3akoHbl MeHens: HECKOJbKO T'eHOB - HECKOJIbKO Mpu3HaKkoB. JuruOpumaHoe
ckpenuBanue. HeszaBucumoe pacxoxaeHue xpomocoM. IIpaktudeckoe 3anaHue
«Pemetka Ilenneray. CrieruieHHOE HaciaeJOBaHHUE.

B3aumopelicTBue reHoB. AJuienbHOe U HeauienbHoe. [IpakTudeckoe 3aHsTue

«B3anMoelicTBUs TeHOB (MOICIMPOBAHUE CHHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»

Omnpenenenue noja. [lomoBeie xpomocoMbl. CaMilbl M caMKU. BiusiHue ¢hakTopoB
OKpyXawuien cpensl. XpOMOCOMHOE oIpeaeneHue 1mona. IlogoBble XpOMOCOMBL.
[IpakTueckoe 3amanue «HaciaegoBanue, cremieHHoe ¢ mosom». IIpoGiema

JOIOJIHUTENIBHON X-XPOMOCOMBI Y KEHIIHUH. TpeXIBETHBIE KOILIKHU.

3. Moaexynapusie ocnogwl cerekyuu (28 uacos)
['enbl B nonyisinusx: Benukoe paBHoBecue. [lomynsuus. HacToTel BCTpeduaeMoCTr

npu3Haka u aymiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanue «HacToTsl
aigieneii, reHoTunoB U  (eHoTunoB». MccrnemoBaTenbCKUd MPOEKT  «AHAIN3
TE€HEeTHYECKOW CTPYKTYpPhI MOMYJISIIIMKU (Ha OCHOBE 3aKoHa XapAu-Baiinbepra)y.
[Tonynsiiuu MEHSIOTCSA: YUCIECHHOCTh, MHUTpalMsl U BbIOOp cyrpyra. DakTophl,
KOTOpbIE BBIBOJAT TOMYJSIIUIO W3 paBHOBecus Xapau-BaitnOepra. UucneHHOCTH
nonynsiiui.  PoneBas wurpa «Oddexkr ocHoBarens». PomeBas wurpa «3ddext
OyTBUIOUYHOTO TopJbIKa». Jpeld renoB. Myrtamuu. HecnydaiiHoe CKpeluBaHUe.

N3omsmus.



[Tonynsiuu ~ MEHSIOTCSA:  €CTECTBEHHBIM  oTOOp. MexaHusm  JeHCTBUS
ecTecTBeHHOTO oTOOpa. JIBrkymuit otoop. Ponesas urpa «EcTecTBEHHBIN 0TOODY.

MoaudukanronHas M3MEHYUBOCTb. Craructuyeckue OCOOEHHOCTH
MoIU(UKAIIMOHHONW M3MEeHUMBOCTH. MccnenoBarenbckue paboTel «MoaudukauoHHas
M3MEHYMBOCTh PACTEHUI B IIPEEIaxX BAlIETO MECTA JKUTEIIbCTBAY.

HacnenoBanue KOJWYECTBEHHBIX MNPU3HAKOB. KoJIMYECTBEHHBIC TMPU3HAKHU.
CpenoBas M3MeHUYMBOCTh Tpu3Haka. Koadduiment Hacnemyemoctu npusHaka. OTBeT
Ha otOop. [lonck reHOB KOJWYECTBEHHBIX MPU3HAKOB. OAHOHYKJICOTHIHBIE BapUAHTHI
reHoB. JIHK-uumn. [TotHOreHOMHBIN aHaAIU3 acCoIUaIHi.

«Omb» Hax reHoMoM. IloctreHomHas spa. OOpaTHas reHetuka. «OMHMKCHBIE»
uccaenosanus. [Iporeom, MerabosioM. IIpakTuyeckoe 3aganue « ArpOHOMBD.

JlomecTHKanus W UEHTPbl F€HETHYECKOro pazHooOpasus. [lowcku pacteHuit c
«XOpOUIMMM» TMpPU3HAKAMU I 4YenoBeKa. LIeHTpbl T€HEeTHYecKoro pa3HooOpaswsl.
Hukonait UBanoBuy Basunos. Cenekuusi. KomOnHanmonHas u ruOpuaHas ceaeKuusl.
['eteposuc. Ilpaktnueckoe 3amgaHue «l'OMOJIOTMYECKHE PSAbl  HACIEACTBEHHOMU
U3MEHYUBOCTIY.

CoxpaHHUTbh U U3YYUTh T€HBI, YTOOBI MEHATH Oyayuiee. Kak npaBHIbHO XpaHUTh
reHpl. Komlekiuum  reHeTMyeckux pecypcoB — pacteHuil. [lpaktukym  w/mimm
UCCIIEIOBATEIILCKUN MPOEKT «MeTombl KyJIbTUBUPOBAHUS IN VILrOo uisi coxpaHeHwUs
TEHETUYECKUX PECYPCOB PACTEHUN U I YCKOPEHHOU CEJICKLUN.

['emernyeckue LEHTPHl B HalleW cTpaHe. [ e 3aHUMArOTCS TE€HETUKOU U

TEHOMMKOW ISl HY’K]I CEJIbCKOTO XO3SIMCTBA.



MJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHU

3aHATUS B paMKax IIpOorpaMMbl HAIIPpABJICHBI Ha obecricueHue JOCTHIKCHU A
IMIKOJIbHUKaMH ciaeayronmx JUYHOCTHBIX, MCTAIIPECAMETHBIX )51 MMPCAMCTHBIX

00pa3oBaTeNbHBIX PE3YJIHTATOB.
JINYHOCTHBIE Pe3yJIbTAThI:

B cgepe epascoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTUBHOMU
COBMECTHOM JAEATEIIBHOCTH MPHU BBIITOIHEHUH UCCIIEIOBAHUNA U TPOEKTOB, CTPEMIICHUE K
B3aMMONOHMMAHUIO U B3aUMOIIOMOIIIH.

B cgepe nampuomuueckoco 6ocnumanus: OTHOIIEHHE K OMOJIOTMM KakK K Ba)KHOM
COCTaBJISIFOLIEN KYJIBTYpPbl, TOPAOCTh 34 BKJIAJ POCCUMCKUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OHMOJIOTUYECKON HAYKH.

B cghepe 0yxoeno-upascmeenno2o eocnumarus: TOTOBHOCTh OLICHUBATh MOBEJICHUE U
MOCTYNIKA C TMO3WLIUM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHUYECKON KYJIbTYPHI;
IIOHMMAHKUE 3HAYMMOCTH HPABCTBEHHOI'O ACIEKTa JAEATEIBbHOCTH YEJIOBEKA B MEIULIMHE

U OMOJIOTHUH.
B cgepe scmemuueckoco socnumanusi: TIOHUMaHUE POIU OMOIOTUU B (HOPMUPOBAHUU
ACTETUYECKOUN KYJIbTYPhl TUYHOCTH.

B ceepe duzuueckoco eocnumanus, Gopmuposanus Kyaibmypvl 300p08bs U
IMOYUOHATbHO2O ON1a20NONY4UA; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBBIO H
yCTaHOBKAa Ha 370pPOBBIM 00pa3 IKU3HM (340POBOE MHUTaHUE, COOIIOJCHUE
TUTHEHUYECKUX TPAaBWJI U HOPM, COQJIAHCUPOBAHHBIM PEXHUM 3aHITHH W OTIbIXA,
perynspHas ¢puznueckas akTUBHOCTD); OCO3HAHHE TTOCIICICTBHA U HEMPHUITHE BPEIHBIX
npuBbIUEK (YroTpeOJeHue aaKkoroisi, HAPKOTUKOB, KypeHue) U UHBIX (opM Bpena Jyis
(bU3MYEeCKOro M TCUXUYECKOTO 370POBBS; COONIOACHUE MpPaBHJI 0€30MAaCHOCTH, B TOM
YUCJIe HaBBIKM OE30IMMacCHOTO TOBEICHUS B TMPUPOTHON cpene; ChHOPMHPOBAHHOCTH

HaBbIKa pe(IeKCUU, yIPaBIeHHE COOCTBEHHBIM SMOLMOHATBHBIM COCTOSTHUEM.

B cgpepe mpyoosoco socnumanusi; akTUBHOE y4acTUE B PEUICHUU MPAKTUUECKUX 3a]a4
(B paMKax ceMbH, IIKOJBI, TOpoja, Kpas) OHOJOTMYECKONM M HSKOJOTUYECKOU
HaIpaBJICHHOCTHU, MHTEPEC K MPAKTUYECKOMY H3YUYEHHUIO MPOQPEecCui, CBA3AHHBIX C

OHOJIOTHEN.

B cghepe sxonocuueckoeo eocnumanus: OpUEHTALMS Ha TPUMEHEHUE OMOJIOTMYECKUX

3HAHUM TpU pEImIeHHH 3a7ad B O0JacTH OKPYXKAIOIIEW Ccpeabl; OCO3HAHUE



HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PELICHUS; TOTOBHOCTh K YYaCTHIO B MPAKTUUECKON

ACATCIBHOCTH AKOJIOTUYECKOM HaImpaBJICHHOCTH.

B cgepe nonumanus yennocmu HayuHo2o NO3HAHUA: ~OPUEHTALMS HA
COBPEMEHHYIO CHUCTEMY HAay4YHbIX NPEACTaBICHUM OO0 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTAX, B3aHUMOCBS3SIX YEJIOBEKA C MPUPOJHOM U COLUAIBHOM CPENOM;
NOHUMAaHUE POJU OMOJOTUYECKONW HAyKU B (POPMHUPOBAHUU HAYUYHOT'O MHPOBO33PEHUS;
pa3BUTHE HAYYHOH JIO003HATENBHOCTH, MHTEpPECa K OMOJIOTMYECKON HayKe, HaBBIKOB
UCCJIeI0BATENIHCKON e TEIBHOCTH.

B cgepe aoanmayuu x usmeHsowumcs ycro8usamM COYUANbHOU U NPUPOOHOU Cpeobl:
aJIeKBaTHas OLICHKA M3MEHSIOIIMXCS YCIOBU; IPUHATHE pelleHusl (MHAUBU1yalbHOE, B
IpyNne) B HU3MEHSIOIIMUXCS YCIOBMSIX HA OCHOBAaHMM aHalW3a OMOJOTMYECKOU
uHboOpMaIluy; TJIAaHUPOBAaHUE ACHCTBUII B HOBOW CHUTyallMM HAa OCHOBAaHWU 3HAHWUN
OMOJIOrMUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbie pe3yJibTaThI:

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU NO3HABAMENbHLIMU OCUCTNEUAMU

ba3oBbie JOorHUeCcKUEe TEHCTBUS:

* BBUIBISITH M XapaKTepU30BaTh CYIISCTBEHHBIC TMPU3HAKH OHOJIOTHICCKUX
00BEKTOB (SIBIICHUN );

* yCTaHABJIMBATh CYIICCTBCHHBIM TMPHU3HAK KJIACCH(PUKANNK OWOJOTHICCKUX
00BEKTOB (SIBJICHUI, MPOLIECCOB), OCHOBAaHUS [JIsi OOOOIIEHUS W CpaBHEHUS,

KpUTEPUHU POBOJUMOTr0 aHaJIN3a;

* ¢ y4€TOM MPEIJIOKEHHON OMOJIOTMYECKOM 3a/ayil BBISBISATH 3aKOHOMEPHOCTU H
NPOTUBOPEYMsI B paccMaTpUBaeMbIX (akTax W HAONIONCHMIX; TMpesarath

KPUTEPHUH JIJIs1 BBISIBJICHUSI 3AKOHOMEPHOCTEW U TPOTHUBOPECUHNIA;
* BBUBIATH JeuiuTel HHGOpPMALMMU, JAHHBIX, HEOOXOJMMBIX JUISl PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

* BBISBIATh TNPUYUHHO-CIEACTBEHHBIC CBS3U TMPU HM3YUYCHUH OWOJIOTHYECKUX
SIBJICHU M TIPOIIECCOB; JeNaTh BBIBOJABI C HCMHOJIb30BAHUEM JACAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHUM, YMO3AKIIOUCHHUN 110 aHaJIOTHH, (OPMYJIUPOBAThH

THUITIOTEC3bI O B3AUMOCBA3AX,

* CaMOCTOSITEIbHO BBIOMpATh CIOCOO perieHus y4eOHOW OMOJIOTHMUECKOW 3aaauu
(cpaBHHUBaATh HECKOJIBKO BapHAHTOB PEIICHMS, BEIOMPATh HAMOOJIee TOAXOISAIINN

C YYETOM CaMOCTOSTENBHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBele Hccaea10BATEILCKUE NCHCTBUS:

¢ HCIIOJIB30BaTh BOIIPOCHI KaK I/ICCJ'IG,Z[OB&TCJIBCKI/II\/'I HHCTPYMCHT ITIO3HAHUAA;



dbopMynupoBaTh BONPOCHL, (UKCHUPYIOIIME pPa3pblB  MEXKIYy pEalbHbIM U
’KeJlaTeIbHBIM COCTOSIHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO

YCTaHABJIMBATh HCKOMOE U JaHHOE;
dbopMupoBaTh  TUMNOTE3Y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXIACHHIA,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IMPOBOJUTL IO CAMOCTOATCIIbHO COCTABJICHHOMY IIJIAHY Ha6J'HOI[eHI/Ie, HECJI0KHBIN
OMOJIOTMYECKUI OKCIICPUMCHT, HEOO0JIbIIIOE HCCIICJOBAHUC 110 YCTAHOBJICHUIO

0COOCHHOCTEHM OMOJIOTMYECKOT0 00BhEKTa (IIpolecca) u3yueHus,
MPUYUHHO-CJICICTBEHHBIX CBS3€H W 3aBUCUMOCTEH OHMOJIOTHYECKUX OOBEKTOB
MEXTy CO0OI;

OILICHWBATh HA TPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIHIO, MOTYICHHYIO B
X0/J1e HAOJIIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOpMyIUpoBaTh OOOOIIEHUST W BBIBOJBI 1O pe3yJibTaTaM
POBEIEHHOTO HAONIOACHUS, DKCIEPUMEHTa, BIIAJETh MHCTPYMEHTAMU OIICHKU

JIOCTOBEPHOCTH TOJIYYEHHBIX BBIBOJOB U 0000IIECHUI;

IIPOTrHO3UPOBATH BO3MOIKHOC IIaJIBHeI;’IHIee Pa3BUTHUC OMOJIOTHYECKHUX IIpoLccCcoB
" UX IIOCJICACTBUA B aHAJIOTHYHBIX HMJIM CXOIHBIX CUTYyaAllMAX, 4 TAKIKC BbIABUI'ATh

IMPCAITOJIOKCHMA 00 nx Pa3BUTHHU B HOBBLIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ nadopmanueii:

MPUMEHSTH PA3IMUHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI MPHU MOUCKE U 0TOOpE
Ouosiornyecko UWHGOpPMALMK WM JaHHBIX M3 HUCTOYHUKOB C Y4ETOM

MpeI0KEHHOM yueOHOM OMOIOTUUECKOM 3a/1auu;

BBIOMpATh,  aHAIM3UPOBATh, CHUCTEMATU3UPOBATb U  HMHTEPIPETUPOBATH
OMOJIOTHYECKYI0 HH(POPMAIIUIO PA3IMYHBIX BUIOB U (hOPM TMPEACTABICHHUS;
HaXOJIUTh CXOJHBIC apTYMEHTHI (TIOITBEPKIAIOINE WU OTIPOBEPTarOIINe OJHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MH(HOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOATENILHO BBHIOMPATh ONMTUMANIbHYIO0 (OpMY MpeJCTaBICHUS UHPOpPMAILIUU
¥ WUTFOCTPHPOBATH pPEIIaeMbIC 3a/1adyd HECIOKHBIMH CXEMaMH, JUarpaMMaMH,

UHOU rpadMKoi U UX KOMOMHALIUSIMU;
OLICHMBAaTh HAA&KHOCTh  OMOJOTMYECKOW HMH(OpPMALMM 1O  KPUTEPUSIM,
MPEJIOKEHHBIM YUYUTENEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(OPMAIIUIO.



B cghepe osnaoenus ynusepcanvnuvimu yueoOnbiMu KOMMYHUKAMUBHBIMU OELICMBUAMU

OOuienue:

BOCIPUHUMATh ¥ (OPMYIHUPOBATH CYKIEHUS, BBIPAXXKAaTh SMOIMH B TpOIecce
BBITIOJTHEHHSI MPAKTUYECKUX U JIa0OPAaTOPHBIX padoT;

BbIpaXXaTh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

pacmo3HaBaTh HEBepOaJbHBIE CpPEACTBA OOIICHMS, TOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, 3HAaTh W PACHO3HABATh TMPEANOCHUIKA KOH(PIMKTHBIX

CUTYallMi U cMsITYaTh KOH(MIUKTHI, BECTU IEPETOBOPHI;
MOHMMATh HAMEPEHUs [JPYTrux, NPOSIBIATH YBAXKUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS;

B XO0A€ auajiora /uam AUCKYCCHUU 3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KI[3€MOI>1
OMOJIOTUYECKOM TEMBbI M BBICKA3bIBATh HACH, HANCIICHHBIC Ha PCIICHUC

OMOJIOTHYECKOM 3a1auM U MOJIJIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTAaBIISATh CBOM CYXACHHUS C CYXJICHHSIMH JIPYTUX YYACTHHKOB JHAJIOTA,
0OHApYXKUBATh PA3IUYHUS U CXOJACTBO MO3HUIINIA;

MyOJIMYHO TIPEACTABIISATh PE3YIbTaThl BBIMOJHEHHOTO OHMOJOTHYECKOTO OIBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

CaMOCTOATCIIBHO BBI6I/IpaTI> (1)OpMaT BBICTYILUICHUS C y‘{éTOM 3ada4d IIpC3CHTallu1
H 0COOEHHOCTEH aAyJUTOprun WU B COOTBCTCTBHMU C HHUM COCTABJIAITb YCTHBIC H

IMMCBbMCHHBIC TCKCTBI C HCITI0JIB30BAHUCM HILIFOCTPATUBHBIX MATCPHUAJIOB.

CoBMecTHAas IEITEILHOCTH (COTPYIHUYECTBO):

MOHMUMAaTh M WCIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyaTbHOU
paboOThl MPU PEIICHHH KOHKPETHOM OMOJIOrMYEecKON MpoOsieMbl, 00OCHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHS TPYNIOBBIX (DOPM B3aUMOJCUCTBUS TIPU PEIICHUN

MOCTaBJICHHOW y4eOHOM 3a1auu;

NPUHUMATh LEJIb COBMECTHOM AESITEIbHOCTH, KOJUIEKTUBHO CTPOUTD JIEUCTBHS IO
€€ IOCTH)KEHHUIO: pacHpeleNsiTh pOJIM, AOIOBAPUBATHCSA, OOCYKIaTh MPOLECC U

pe3yJbTaT COBMECTHOM PabOTHI;
yMeTh 00001IaTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISATH TOTOBHOCTH
PYKOBOJIUTD, BBINOJHSATH MOPYUYCHUS, TOAUUHATHCS;

IJIAaHUPOBATH OPraHU3ALMI0 COBMECTHOW palOThl, ONPEAENsITh CBOK POJb (C
Y4ETOM TPEANOYTEHUI U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBHS),
pacnpeaensaTh 3aa4d MEXAYy 4WICHAaMH KOMAaH/Ibl, Y4aCTBOBAaTh B T'PYMNIOBBIX

dbopmax paboTel (00CYkI€HUSI, 0OMEH MHEHUSIMU, MO3TOBbIE IITYPMbI U UHBIC);



BBIIIOJIHATH CBOIO 4YaCTb paGOTBI, A0CTUTATh Ka4YCCTBCHHOI'O pE3ylibTara 110
CBOCMY HaIIPaBJICHUIO U KOOPAMHUPOBATHL CBOH I[eﬁCTBHH C ApyIruMu 4jJICHaMu
KOMAaH/BbI,

OLICHMBATh KadyeCTBO CBOETr0 BKJIaJa B OOMMA NOPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHBIM  yYaCTHUKAMU  B3aUMOJCHCTBUS;
CPaBHUBATH PE3YJIBTATHI C UCXOAHOM 3a/1a4€il M BKJIAJ KAKJIOTO YJIEHA KOMaHbI
B JIOCTIDKEHUE PE3yNbTaTOB, pa3feiiTh cepy OTBETCTBEHHOCTH W TPOSIBISTH
TOTOBHOCTB K MPEAOCTABIECHUIO OTYETA MEpE] IPYNION;

OBJIAJIETh CHCTEMOM YHHBEPCAIBHBIX KOMMYHMKATHBHBIX JCHCTBHUM, KOTOpas
o0ecnieunBaeT CPOPMUPOBAHHOCTh COLIMATIBHBIX HABBIKOB U 3MOLMOHAJIBHOIO

HHTCIIJICKTA IIKOJIBbHHUKOB.

B cghepe osnaoenus ynusepcanvuvimu yueoOHbiMu pe2yisimueHbiMU OetUcmeusmMu:

CaMOODFaHHSaHI/IiII

BBISIBJIATH TIPOOJEMBI JJI PEIICHHS B JKU3HEHHBIX M YYEOHBIX CUTyalusX,
UCIIOJIb3Ys ONOJIOTUYECKUE 3HAHUS;

OPUEHTUPOBATHCS B pAa3sauYHBIX  NOAXOAAX  IPUHATHS  pELICHUU
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPYMIIE, IPUHATHAE PEILIEHUN TPYIIION );

CaMOCTOSITENTFHO COCTABJISITh aNTOPUTM pEIICHUs 3a1adyu (WM €ro 4YacTh),
BBIOMpATh CIOCOO0 pelieHus Yy4eOHOW OHOJOTHYecKOM 3ajadu C  y4EToM
UMEIOIIUXCA PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
IpeiaracMble BApUaHThI PEILICHUM;

COCTABJISITh IUIaH JEWCTBHMA (IJIaH peav3alid HaMEYeHHOro alrOpuTMa
pelieHus), KOPPEeKTUPOBaTh MPEIIOKEHHbIH QJITOPUTM € YYETOM TMOJYyUEHHS

HOBBIX OMOJIOTUYECKUX 3HAHUM 00 M3ydyaeMOM OMOJIOTMYECKOM OOBEKTE;

JieJaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb (pediaekcus):

BJIAJCTh CIIOCOOAMU CAaMOKOHTPOJIS,, CAMOMOTHBAIIMH U PEDIICKCHH;

JaBaTh aJICKBATHYIO OLICHKY CUTYaIlMy U TIpeajiaraTh IiaH €€ N3MCHCHUS;
YYUTHIBATh KOHTEKCT U MPEABUETH TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTH TIPH
pereHnn  y4eOHOW OMOJIOTMYECKOW 3a/ayd, aJanTUpOBaTh PpEIICHHE K

MCHAIOIMUMCA O6CTO$ITCJ'H)CTB3M;

OOBSICHSATH IMPUYHBI JOCTHXKCHUA (HC)IOCTI/I)KGHI/ISI) pPE3IYILTATOB ACATCIILHOCTH,
AaBaTb OILCHKY HpI/IO6peTéHHOMy OIBITY, YMCTb HaxXOJAUTb IIO3UTHBHOC B

MIPOU30LIEAIIEN CUTyal1u;



®* BHOCUTb KOPPEKTHBbBI B JC€ATCIBHOCTH Ha OCHOBE HOBBIX 06CTO$[TCJ'IBCTB,
HU3MCHHUBIINXCS CHTyaHHﬁ, YCTAaHOBJICHHBIX OH_II/I6OI(, BO3HHUKIITNX TPYI[HOCTGI\/'I;

¢ OLCHUBATH COOTBCTCTBUC PE3yJibTaTa LOCIIN U YCIIOBHAM.

OMONMOHAJILHBIA MHTEIUIEKT:

¢ pasin4dyaTrb, HA3bIBATb W YIIPABJIATH COOCTBEHHBIMH OMOIMAMHN MU OMOIUAMHU

APYIux;
¢ BLBIABJIATH M aHAJIM3UPOBATH IIPHUYNHBI 3MOHHI?I;

* CTaBUTHL ceOSI HA MECTO APyroro 4cCJIOBCKa, IMOHUMATb MOTHUBBI W HAMCPCHUA

IpYroro;
*  PEryiaupoBaTh Crioco0 BHIPAXKEHHS IMOLIUM.

» [lpunsitue ceds u Ipyrux;

* OCO3HAHHO OTHOCHUTHCS K IPYTrOMY YEJIOBEKY, €rO MHEHHUIO;

* [pU3HABATh CBOE MPABO Ha OMIMOKY M TaKOE e MPaBo JPYroro;
*  OTKPBITOCTb C€0€ U IPYTUM;

* 0OCO3HABaTh HEBO3MOXHOCTh KOHTPOJMPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMOW YHUBEPCAIBbHBIX YUEOHBIX PETYISITUBHBIX JE€HCTBUIA, KOTOPAs
oOecnieunBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA
MO3ULIKS JIMYHOCTH), M KU3HEHHBIX HABBIKOB JIMYHOCTH (YyINpaBiieHUs coOO0Oil,

CaMOJIMCHUIUIUHBI, YCTOMYUBOTO MTOBEICHMUS).

IIpeaMeTHbIe pe3yabTaThl OCBOCHUS IporpaMMsl B
MO3HaBaTeNbHOU (MHTEJIEKTyalbHOM) cdepe:

— MpUOOpPETEeHHE OIbITA UCTOIB30BAHUS METOJOB OMOJIOTMUECKOW HAYKH C IEJBIO
H3y4YeHUs] OMOJIOTUYECKUX OOBEKTOB, SIBIICHHN M MPOICCCOB: HAOIIOJEHHUE, OMHUCAHUE,
MIPOBEICHUE HECJIOKHBIX OMOJIOTHUYECKUX OIBITOB U IKCIEPUMEHTOB, B TOM YHUCIE C
UCIIOJIb30BAHUEM  QHAJIOTOBBIX M IUGPOBBIX OMOJOTUYECKUX  MPUOOPOB |
WHCTPYMCHTOB;

— (opMupoBaHHE YMEHUS UHTETPUPOBATH OMOJOTUUECKHE 3HAHUS CO 3HAHUSIMU U3
JIpYruX y4eOHbIX MpeAMeToB ((PU3MKH, XUMUH, Teorpaduu, UCTOPUH, 0OIIECTBO3HAHUS
UT. 1.);

— (opMupoBaHNEe yMEHUN peliath yueOHbIE 3a7a4l OMOJIOTHYECKOTO COJIepIKAHMUS,
BBISIBIIATH ~ NPUYMHHO-CJICACTBCHHBIC  CBS3W,  IMPOBOJWTH  KA4YEeCTBCHHBIC U

KOJIMICCTBCHHBIC PACUYCThI, ICJIATh BBIBOJAbI HA OCHOBAHUU IIOJIYYCHHBIX PE3YyJIbTATOB,



— (opMupoBaHue yMeHUs IUIAaHUPOBATh YYEOHOE MCCIEIOBAHHWE WM MPOEKTHYIO
paboTy ¢ y4eTOM MOCTaBIECHHOM 1enu: GOpMYIUpPOBATh NPOOIEMY, TUTIOTE3Y U CTaBUTh
3a/laud UCCJIEIOBAHUS, BBHIOMPATHh aJ€KBATHO IOCTABJIECHHOM 1€ METOJHbI, NeNaTh

BBIBOJIBI 110 PE3yJIbTaTaM HCCICAOBAHUA NIIN HpOCKTHOﬁ ACATCIIBHOCTH,

- QopmupoBaHWE  HWHTEpeca K  yrayOJeHWI0  OMONOTHMYECKUX  3HAHWH
(mpennpoduiibHas MOATOTOBKA U MPOodeCCHOHAIbHAS OPUEHTAIINSI) U BEIOOPY OMOJIOTHH

KaK Ipo(HIILHOTO MpeAMETa Ha CTYIIEHU CPEAHET0 MOJIHOTO 00pa3oBaHus AJid Oyayuiei
npoecCUOHaNbHON NIeSITEIbHOCTH, B 00JacT OWOJIOTMH, MEIULMHBI, SKOJOTHUH,
MICUXOJIOTUU, BETEPUHAPHH, CETTHCKOTO X0351CTBA;

— BJAJICHHEC HaBBIKaMH paboTel ¢ wWHGOpMAIMEl eCTeCTBEHHO-HAYYHOTO
conepkaHusl, MPEACTABICHHOW B pasHOW ¢opMe (B BHIIEC TEKCTA, TAOJIMYHBIX JTAHHBIX,
cxeM, TrpadukoB, AuarpamMm, Mojelield, H300paKEHU), KPUTUUECKOTO aHaIu3a

HH(pOpMaIK U OIICHKH €€ JIOCTOBEPHOCTH;

— YMEHHE HUHTETPUPOBATH OMOJIOTUYECKHE 3HAHUS CO 3HAHUSIMHU JAPYTHX y4eOHBIX
PEIMETOB; UHTEpEC K yriayOJIeHUI0 OMOJIOTMYECKUX 3HAHUNA U BBIOOPY OMOJIOTHM Kak
npodUILHOTO TpeAMETa Ha YPOBHE CpefHero oOmiero oOpaszoBaHus s Oyayiei
npoeCCUOHAIBHOW JICSTEILHOCTA B 00JIACTM OMOJIOTUH, MEAUIIUMHBI, SKOJOTUH,
BETEPUHAPHUH, CEJIbCKOTO XO3SIICTBA, MHUIIEBOM MPOMBIIIICHHOCTH, TICHUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE MPEIACTABICHUS O MAaTECPHATUCTUICCKON CYIIHOCTH
TEHOMOB JKHUBBIX OPTAaHU3MOB U PETYJISAIHIO UX PAOOTHI;

— 3HaHHE OCHOBHBIX (DAKTOPOB OKPYXkAIOIICH Cpe/bl, BIUSIONIUX HAa Pa3BUTUE U

CYIIIECTBOBAHME KUBBIX OPraHU3MOB, afanTaIuil K (hakTopaM OKpYKaroIen Cpepl;

— 3HaHUE OCHOBHBIX IMOAXO0JI0B OMOTEXHOJOTHH, UCIIOJIb30BAHUS €€ TOCTHKEHUHN B
COBPEMEHHOM XKU3HH YEJIOBEKa, 0OCOOEHHOCTH MCIOJIb30BAHUS )KUBBIX OPraHU3MOB IS
IIPOU3BOJICTBEHHBIX HYX]| YEJIOBEKA;

— 3HAHHWE OCHOBHBIX MOJXOJO0B CEJIEKIIMU U OMOTEXHOJIOTUN KYJbTYPHBIX PaCTCHUH,
XapaKTEepU30BaTh  I€HETUYECKH  MOAUM(DUIMPOBAHHBIE  PACTEHUs, OMNEPUPOBATH
NOHATUSIMU, THOpUAM3aLUs, OTAAJICHHAas TUOpUIM3alMsa, HMCKYCCTBEHHBIM OTOOp,
reTepo3uc, TpaHchopmaliysi, MyTareHe3, FTeHeTHYeCKOe peAakTUPOBaHUE;

— T[OHMMAaHHWE MOJIEKYJSIDHBIX MEXaHW3MOB pEAIM3alUHA  HACIEACTBEHHOU
uHbOpMallMl W  yMEHHE CBOOOJHO  ONEpPUPOBaTh OCHOBHBIMH  HOHATHUSMHU
MOJICKYJIIPHOMI OHOJIOTUM M €€ COBPEMEHHBIX HAaNpaBJICHHUM — TE€HOMUKH,

METareHOMHUKH, TPOTEOMUKHU;



— 3HAaHHE OCHOBHEIX 3a00JICBaHUMU YCJIOBCKA, MCXaHHU3MOB HUX PA3BUTH, crocobax
X JUArHOCTHUKHU U JICUCHUA,

— (QopMUpOBaHUE YMEHHUS HCIOJIb30BATh MOHATHWHBINA anmapaT ¥ CUMBOJUYECKUAM
SI3bIK TEHETHKU, TPaMOTHOE NPUMEHEHHE HAyYHBIX TEPMUHOB, MOHSITHUH, TEOPHIl,
3aKOHOB IS OOBSICHCHHS HAOIIOJACMBIX OHOJIOTUUYECKUX OOBEKTOB, SBICHHN U
MPOLIECCOB, TO3BOJISIIONIMX 3aJIOKUTh (YHIAMEHT HAyYHOTO MHpPOBO33peHus. B
IIEHHOCTHO-OPHEHTAIIMOHHOM cdepe:

— 3HaHWE, YTO TNPUMEHEHHWE COBPEMEHHBIX TEXHOJIOTUH MOJEKYJISIpHONH OuOoI0Tuu

MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000/IHEBHbIE TPOOJIEMBI, KaK OXpaHa

OKPY)KaIOIHCﬁ Cpeabl, COXpaHCHUC 3A0POBbA YCIOBCKA, KOHTPOJb U BOCCTAHOBJICHUC

OKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KHBOTHBIE U PACTEHHUS NMPHUCIIOCAOIUBAOTCS» (IBOJIIOLMOHHAS
K0JI0THs) 5-6 KJIacchl (34 yaca)

Tembl OCHOBHOE Cofiep/KaHue JlesiTeIbHOCTD
IIKOJbHUKOB
1. MBI ucciiexyem CBOIICTBA U CTPOEHUE KUBBIX HccnenoBarenbckue
KHBBIE 06LeKTEI OpraHu3MOB (CTPOCHUE KIIETKH). | paboThl «Bce u (CUHULIBI,
Bun, ocoOb — opranusm kak Oenku, Oepe3bl W T.1.)
(6) eauHas cuctemMa. AjanTaiuu OJIMHaKOBbIE?
(mpucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa JKUBoro opranusma. | Ilpakrudeckas pabora
Cnioco0nI ero noaaep>KaHusl. «Cocrapsiem KHUTY
OrpanndeHuss MOp(OIOTHUECKUX | pEKOPJIOB  PacTEHUH U

1 (QU3MOJIOTUYECKHUX aanTalui.
[loueMy opraHu3Mbl He
CTAHOBSATCS OCCKOHEUHO
OOIBIINMH, MAJICHEKUMU,
BCCSTHBIM.

JKUBOTHBIX HAIICTO Kpas.

2. Bausinue
OKPpYXKAKOLIEH cpebl
HA KUBbIE

opranusmsbl (12 v)

DaKTOPBI OKPYKAIOIIEH CPEBI
(abuoTuyeckue, OMOTUYECKUE,
aHTpornoreHusie). [Ilpumepsl
abnoTnyeckux (hakTopos,
OKa3bIBAIOIINX OCHOBHOE
BJIMSTHUE HA KU3HEACITEITbHOCTD
YKUBBIX OPTaHU3MOB:
TEeMIEpaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MPUCTIOCOOJICHUS )KUBBIX
OpraHu3MOB K aOMOTHYECKUM
daktopam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHUYECKUM
(dhaxkTopam: Temiieparypa,
BJIQYKHOCTH U CBET.

[IpakTueckoe 3aHsATHE
«Bet u Temno» (KyOuku
JbJa B3BECUTh, MOJOKUTh
B yamiku lletpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasii).

[IpakTueckoe 3aHsATHE
«Yro pactBopsieTcs B
BOJIe» (IKCIIEPUMEHT
«Kuaxuii 1om»).
IIpakTrueckoe 3aHsTue

«Anddy3us BemecTs B
BOJIe (PacTBOPHI)»,
«JIBrkeHUE pacTBOPOB IO

IBETKY.

IIpakTHueckoe 3aHsTue
«Jlen 1aBaeT B BojEe
(alicOepru, 3amep3aHue
BOJIOEMOB)».




HpaKTI/I‘ICCKOC 3aHATHC

«Jlen mpu 3amep3anuun
pacuInpsieTCs»
(pa3pylieHue KaMHs
(mouBoOOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«ly6ay (kyOuKu Japaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTD).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTb» (MOKHO
pa3lieIuTh Ha BaTMaHe
KpacuTeIu U3
dbaomacTepoB.
[IpakTueckoe 3aHsATHE
«Kax )XMBOTHBIE IIABAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTUATICTKOM).
UccnenoBarenbeckue
paboTsl «BrnusiHue cBeta
(Temia, BIaXXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHUsS B €CTECTBEHHBIX
WJTM UICKYCCTBEHHBIX
YCIOBUSAX» (Ha JOCTYITHOM
Martepuae).

3. BzaumonaencTBug
’KHBBIX OPraHU3MOB

(4 9)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHJIOBBIX
B3aMMOOTHOIIECHUM.

KoaBounonus (XMITHUK-KEPTBa;
Mapa3nuT-X035IMH) DBOJIOIUS
cTpaTeruii JoObIBaHUS THUIIIH.

CoumanbHOCTh. BuabIBCENIECHIIBI.
Ilepeuenb pacTeHUNBPEAUTEIICH.

UccnenoBarenbckas
pabota «HabmroneHus 3a
B3aMMOOTHOIICHUSIMU
KUBOTHBIX MPU
TOOBIBAHUH ITHIIH
(KOPMYIIIKHY JJIst TITHII, TS
TOPOJICKUX WJIA CEIBCKUX
KUBOTHBIX). BeOkamepni».
UccnenoBarenbckas
paboTta
«PacnpocTtpaneHue
BUJIOB-CHAHTPOIIOB B
HAIIEd MECTHOCTH




4. Ye10BEK B KU3HU
pacTeHuu u

*KHUBOTHBIX? (6 1)

AHTpONOreHHbIe (PaKTOPHI.
[IpaBna nm, 9TO IEPBOOBITHBIC
JIXO[TA JKUJIA B TADMOHUU C
npupoaor. O1oMalHUBaHUE U
MIPUPYUYEHUE )KUBOTHBIX U
pacTteHuil. 3a4ueM cnacaTb
BBIMUPAIOIIUE BUIbI, KAK 3TO
nenatb. KynbTypHble pacTeHus u
ux aukue npenku. [louemy
BAKHO UX COXPAHSATH.
Pa3Hoo0paszue KylnbTypHBIX
pacTeHU U UX 3HAUYCHUE B
JKU3HHU denioBeka. KpacHast knura
Baieit teppuropun. Oco6o
OXpAaHSIEMbIE TEPPUTOPUH,
3anoBeHUKU Poccuu u mupa.

[TpakTrueckas pabota
«Pa3zHooOpasue
KYJIBTYPHBIX PACTCHHI B
BaIllleM PErHOHEY.
Hccnenoparenbekas
pabota «BrnusHue
aHTPOTIOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUU B
ropojie/HaceIeHHOM
MTyHKTEY.
DKCKypCHs/TIpaKTHIeCKast

pabora «OOIIT B Bamem
PETrHOHE — YHUKAIbHBIE
O0OBEKTHI TPUPOIBDY.

5. DxoJgornueckue
HuHu (6 49)

buocdepa — ogHa U3 BaKHEUIIUX
obonouek 3emin. Uto Takoe
«OKOJIOTUYECKHE HUIIIN» U KaK
OHH QopMUPYIOTCS?
dopMUpOBaHUE 3HAHUM 110
O0Mopa3zHO00PaA3UIO KU3HEHHBIX
dhopM, TOBEIEHUSCKUX
MIPUCITOCOOJICHUH,

Mo U (UKaIIMOHHAS
M3MEHYHUBOCTH (Ha 6a30BOM
ypoBHe). PacTutenbHbie
COOOIIECTBA U UX THUIIHI.
Pa3Butne u cMeHbI
PaCTUTENIbHBIX COOOIIECTB.

HccnenoBarenbekue
paboThl «DKOJIOTHYECKHE
HUIIU BOKPYT TEOS —
onucanue pakTopos
OKPYKaIOUIEH CPEIIbD».
HccnenoBarenbckne
paboThI

«DeHonornuecKue

HaOIIOIEHUY .

MoayJb «OCHOBBI pacTeHHMEBOACTBa» 7-8 Ki1accsl (68 yacos)

Tembl

OcHoOBHOE coaep:xaHue

JleATeIbHOCTH

INKOJIBHUKOB




Tema 1. BBenenue B

pacTeHneBOACTBO
2w

Yro-TaKoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPbI
BBIPAL[UBAHUS PACTEHUI.
Hcropus pa3surtus
arpoOXUMHUYECKUX 3HaHUN

(pa6otst M.B. JlomoHocoBa, 1O.

JIu6uxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumunpssena,
II.A. Koctheiuena, /.H.

[IpakTrueckas padora
«bouka JInouxay.

[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHUYeCKH i

IKCIepuMeHT (6 1)

[IpaBuia mocTaHOBKH
arpodKCIIepUMEHTOB.

[locTaHOBKA SKCIEPUMEHTOB C
pacteHussMu. Bb10op TeMbl,
COCTABJICHHE TMIIOTE3bI, LIEJIU U
3a/1a4 SKCIIEPUMEHTA I10
BBIPAIIMBAHUIO PACTCHHUU B
KOHTPOJIMPYEMOU Cpexe.
KoHTposu, OBTOPHOCTH,
IIPOBEJCHNE DKCIIEPUMEHTA.
[InaHnpoBaHME SKCIIEPUMEHTA.
OneHka pe3yabTaToB
skcriepuMmenTa. OCBOEHHE
TE€XHOJIOTUU KPYIJIOTOAUYHOTO
BBIPAILMBAHUS CAJIATOB U
MHKPO3EJIEHU B
KOHTPOJINPYEMBIX
VCKYCCTBEHHBIX YCIOBHSX.

Hccnenosatenbekast
pabota «PakTophl,
BIIUSIIONLINE HA
npopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[IpakTrueckas pabora
«COO0p yCTaHOBKH AJIs
BbIpAL[MBaHUs pacTEHUI B
KOHTPOJIMPYEMBIX
YCIOBUSIX.




Tema 3. PoJab
XHMHYECKUX
3JIEMEHTOB B

NUTAHUU PaCTeHUM
(20 v)

Bopa. PactBop. BeiTsikka.
AHHMOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTh U pH
pactBopa. Ponp xuMuueckux
3JIEMEHTOB B MUTAHUU PACTCHUMN.
[Tomy4yeHrne nuTaTebHbIX
BEIIECTB PACTCHUSIMH.

Y noOpeHnusi: opranuyeckue,
MHUHEPAJIbHBIE,
MUKpOOHOJIoTUYecKue. THIIbI
MUTaHUs pacTeHu. Bo3aymHoe
Y MUHEPAJIbHOE (KOPHEBOE)
NUTaHuEe pacteHui. Tpancrnopt
MUATATEJIbHBIX BEILIECTB
pacTeHU: BOCXOASAIINN U
HUCXOJAIINN TOK. BaxkHenume
KaJIMiHbIE, POCPOpHBIC U
a30THBIC YI0OpEHUs, NX
cBoiicta. [IpocTeie U Cr0KHBIE
yao0OpeHus.

Poct n pa3Butue pacrenuii:
ATanbl OHTOreHe3a, PaKkTopsl,
BIIMSIOLIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCA/IOK, IUTAHUE,
cyOcTpar.

OcoOeHHOCTH TTUTAHUS

[TpakTrueckas pabota
«CxeMbl MUTATEIBHBIX
pacTBopoB. Pacuer 103
yaoOpeHuit st

IMATATCIIBHBIX PACTBOPOB)».

[Ipaktrueckas pabota
«IIpaBuna cMemBaHus
yI00pEHUI»
[TpakTrueckas pabota
«IIntanne pacrenmii:
TEXHOJIOT U
MIPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUISL pa3HbIX KYJbTYpP».
[TpakTrueckas pabota
«MoHUTOpHHT
MUHEPAIbHOTO MMUTAHUS
pacTeHU.
[Ipaktrueckas pabora
«PacturenbHas
JIMAarHOCTUKAY.
Hccnenoparenbekas
pabota «Or1eHKa
COCTOSIHUSL KOMHATHBIX
pacTeHuid, paCTeHUI Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAQYECHUE B KU3HU PACTCHUMU.
@opmsbI a30Ta U UX
MpeBpalleHue B MOYBE.
Hctounuku docdopa ams
pacTeHusl. 3HaUCHHE
dbochopcoaepxkammx
COEIMHEHUN B KileTKe. Poiib
MAaKpOIPTUYECKUX COEAUHEHUN
dbocdopa B sHEPreTHIECKOM
oOMeHe.

Bnusgnue kanust Ha punyeckue
CBOMCTBa MPOTOILIA3MbI, Ha
(hepMEeHTBI YTIIEBOIOPOIHOTO
oOMeHa, CUHTE3 OEIKOB U Jp.
Ponp kanus B mojaaepKaHuu
HMOHHOTO OajaHca B TKaHSX, B
MPOIIECCAX CAMOPETYIISLIHUH.
Perynsaropnas u
CTPYKTYypOoOOpa3oBaTeibHas
pPOJIb KalblUsl. Y4acTUe B
00pa3oBaHUU KJIETOUHOU
CTEHKH, MOJIJIepKAaHUU
CTPYKTYpbl MEMOpaH u
pEryJIALUs UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MeTaboIu3Me pacTEeHUH.
Marnuii B coctaBe xsopoduruia,
CXOJICTBO XJopoduiiia u
reMorjo0rHa Kak
CBUJIETEJILCTBO €AMHCTBA
opranuueckoro mupa. Cepa u
€ro OCHOBHBIC COCJIUHEHHUS, UX
pOJIb B CTPYKTYPHOU
OpraHu3alliy KJIETKU, y4acTUe B
OKHCIIUTENIbHO-

BOCCTAHOBUTEIBHBIX PEAKIUIX
MHUKpPO3TEMEHTHI.
IIpencrasienus o poyiu
MUKpPOAJIEMEHTOB B
MeTaboJIM3Me paCTCHUM.
Oco0eHHOCTH OCTYIUICHUS
MHUKPO3JIEMEHTOB B PACTECHUS.
CuHeprusM U aHTaroHu3M

YCTaHOBKA MPUYHH
NaTOJIOTUYECKUX
cOoCTOsTHUH (TIpu
HaJIUYun )».
UccnenoBarenbckas
pabota «OneHKa BIUSHUS
pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTEHUU
(cocTaBiieHHE Pa3IUYHbBIX
MTOJAKOPMOK)».




9JICMEHTOB ITUTAHUS PACTCHUH.
PacturenbHas qUarHOCTUKA U
METO/IbI HACHTH(PHUKAIIUH
HEJOCTATKA/U30BITKA JJIEMEHTOB
[IATaHUS.

Tema 4.
Peryasitopsl pocta
pacreHuid. 3ammra
pactenni (4 4)

[loHsiTHE O perynsTopax pocra

pacteHuil. CTUMYJIATOPBI pOCTa —

(UTOrOPMOHBI (ayKCUHBI,
ru0o0epeIUHbI, IMTOKWHUHBI).
NHruburopsl pocta pacTEHUM:
1. mpupoansie (adcu30Bas
KHUCJIOTa U HEKOTOPhIE
(heHONbHBIE BEIIECTBA
(uKymapoBasi, KOpuyHasi,
CAJIMIIMIIOBAsA KUCJIOTHI).

2. CHHTETUYECKHUE
(MOp(haKTUHBI, peTapJaHTHI,
nedoIuaHTbl, J€CUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
Y OLIEHKA COCTOSIHUS PACTECHHM.
CoBpeMeHHBIE CIIOCOOBI
MOHHUTOpPHHTA. 3aluTa
PacTEeHUN OT BPEAUTEIIEH:
OCHOBBI OMOMETO/A.

[Ipaktruueckas paborta
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUSA
pactennii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHUHT .
Hccnenoparenbckas
pabota
reTepoaykCuHa  Ha
npopacTaHue (poct
HA Pa3HBIX CTAAMIX,
B Pa3HBIX YCJIOBHUSX)
pa3INYHBIX
pacTeHU.
[TpakTrueckas pabota
«MHcekTapun: npaBuia u
YCIJIOBHSI pa3BEACHUS
IIOJIE3HBIX HACEKOMBIX).

«Bnugane




Tema S. Boanasi,
necyaHasi u
MOYBEHHAaA
KYJbTYPbI, HX
NpPUMEHEeHUE B
BbIPpAIIIMBAHUM
pacTeHui.
dusznojaorus

pacreHui (8 4)

Bonnasti, mecyanasi ¥ mOUBEHHAS
KYJIBTYPBI, HX IPUMCHCHHUE B
BBIpAIIMBAHUH PACTCHUI.
[TpoBeneHue BObI B KOPHE U
cTebJIe pacCTCHHIA.

BoaHblil pexuM pacTeHUM:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMSIFOIIME HA UX PACKPBITHE U
3aKpBITHE. 3HAUCHUE MEXaHNU3Ma
pEryJISIUY UCTIAPEHHUS BIaru
pacTeHHEM.

@OTOCUHTE3 — YHUKAIBHBIN
MpolLEeCC pacTeHUur. TeMHOBas U
cBeToBas (a3el POTOCUHTESA.
3Hadenue PoTocuHTE3a IS
JKUBBIX OpraHn3MoB. DaKTOPbI
pOCTa pacTEeHUM: BO3AYX U
asparnus. [logzemHoe bpIxaHue
pacTeHU: COCTAaB OYBEHHOTO
BO3/1yxa, ra3000MeH. ["a3000MeH

[TpakTrueckas pabota

«Kopnesoe nasiieHue».
[TpakTrueckas pabota
«IIpurotoBneHue
npernapara yCThHII
METOJ/IOM CJICTIKa».
UccnenoBatenbeckue
paboTsl «BnusiHue
YCIIOBUI COEepKaHUs
pacTeHU HA KOJIUYECTBO
YCTBHUII.

[TpakTrueckas pabota
«DyHKIMOHATBHAS
JMArHOCTHKA PACTECHUM 110
aKTUBHOCTHU
XJIOPOIIACTOBY.
Hccnenoparenbekas
pabota «OnpeneneHue
xyopodmia A u b,
OLICHKA

py 0€CIIOYBEHHOM
BBIpAIlBaHUH.

(OTOCUHTETUYECKOI
AKTUBHOCTU PACTECHUI U
(akTOpOB, BIMUSIOUINX Ha
HEe.

[Ipaktrueckas pabora
«Anspanus, CO2 u Oz2.
JIpIxaHue pacTeHui.
[Ipaktrueckas paborta
«/JlpIXaHWE pacTCHUN:
OLICHKA UHTEHCUBHOCTHU
JIBIXaHUS paCTCHUN U
IJI0JIOBY.
Hccnenosarenbckue
paboThl «BnusHue
croco0a BhIpAIMBAHUS
(cocTaBa mUTaTEIBHOMN
CMECH, CXEMbI BHECEHHS)
Ha POCT U pa3BUTHS
Pa3IMYHBIX PACTEHUI.




Tema 6.

KyabTypHble
pacTeHusl.
CoBpeMeHHbBIE
ACNEeKThI CeJIeKIUN

(20 )

Kak yenoBek ctait uCnoJib30BaTh
pacteHus? CBsi3b pa3BUTHUS
LUBUIN3ALMH YEI0BEKa U
OJIOMAIlIHUBAHUS PACTEHUH.

JloMecTukanus.
HacnencTBeHHOCTD U
W3MEHUYMBOCTb — OCHOBHBIC
CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTth. Buanl
U3MEHYHUBOCTb.

['en —maTepuanbHbBI HOCUTEIb
HaCJICICTBEHHOCTH U
M3MEHUYMBOCTH. HyKIlenHOBBIE
KHUCJIOTHI. JIokanu3anms
TEHETUYECKOr0 MaTepuasa B
KieTke. JleneHue KiIeTok.
Permmukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHOM OUOJIOTHUH.
Tpanckpunuus. Tpancnsauus.

Myrannu.

OddexT OYTHIIIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpazue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JlomecTukaiys, Bce 11
pacTeHUsI ¥ )KUBOTHBIE,
KOTOPBIE JKUBYT PSJIOM C
YEeJIOBEKOM UM
OJIOMAIITHUBAIOTCS ?
MO>XHO ¥ CUMTATh
TapakaHa 0J0MaITHEHHBIM
JKUBOTHBIM?».
[TpakTrueckas pabota
«MoaudukarmoHHas
W3MEHYUBOCTb (JIUCTHS,
WTOJIKH C OJTHOTO JIEPEBa)».
[TpakTuyeckas padota
«I'eH — mHCTpYKIMS 1O
cOopke KiIeTkH (Ha Oucepe
WM KOHCTPYKTOPE )».
[IpakTrueckas pabora
«MyTtanus Ha OyTepopose
(Jr000i 00BEKT U3
npeabIayen padboTsl, Iae
W3MEHEHUE UHCTPYKIIUH
MPUBEACT K N3MCHCHHIO
BHEIITHETO BH/Ia O0BEKTA)Y.




COXpPaHEHUS TEHETUYECKUX
pecypcoB pacTeHuii (€X Situ u in
situ).

3nauenue padbot H.W. BaBuiosa.
3aKOH rOMOJIOTHYECKHUX PSAIOB.
L{eHTpbI TPOUCXOKIACHUS
KyJbTypHBIX pactennii H.W.

BasunoBa u II.M. JKykoBckoro.

OCHOBHBIC METOJIBI CETICKITHH.
['mbpunmuzanus. opmer ordopa.

OcHOBHBIE HAMPABICHUS
CEJIEKINU: YIy4IICHUE
YPOKaUHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

EcTb 11 xu3Hb B ipodbupke?
broTtexHOMOTHS KYJIbTYPHBIX
PaCTEHUM.

Kaxk uenoBex MOkeT
MOUMUITIPOBATH PaCTEHUS?
['eHeTHUeCKO€E peaKTUPOBAHHUE.
CoBpeMEHHBIE TTOAXO0IbI U
JIOCTHKEHUS TEHETUUECKOTO
pEIaKTUPOBAHUS PACTECHUI.

[TpakTrueckas pabota mo
rpynnaMm «OTKyaa Ha
HAIIUX CTOJNAX
(bpPYKTHI/OBOLITH/3TAKI.
[TpakTnueckas pabota
«BprpammBaem ropox. Kak
MIPOBECTU CKPEIIMBAHUE Y
ropoxay.
Hccnenoparenbekas
pabota «BeIpamyBanue
pacTeHuid B MPOOHPKE»
(MO>KHO BOCTOJIb30BATHCS
pe3yNbTaTaMu
IpeIbIIYIINX
HKCIIEPUMEHTOB TIO
COCTABJICHUIO
MUTATENbHBIX PACTBOPOB
JUJISl paCTEHUN ).
[IpakTrueckas pabora
«I'eHOMHBIE HOKHUIIEI
(MonmenupoBaHue pabOThI
cucteMbl CRISP-Cas)».




Tema 7.
PacTurennnas

npoaykuus (8 1)

Hanzemusbie v noa3eMHbie
opranbl pacteHuit. [To6er u
BUJIOU3MEHEHHBIN 1ToOer
pacteruii. CriocoOsl
Pa3MHOXKEHHUS PACTEHUIA.
[ToHsiTHE O KaYECTBE MPOAYKTOB
nutanus. [IpoGnaemel
KOHKYPEHIIUU OTE€YECTBEHHBIX
MPOJYKTOB MTUTAHUS C
UMIOPTHBIMU. Jlorucrrka
JIOCTaBKHU U CPEACTBA

COXpaHCHUA IIPOAYKTOB ITUTAHHUA.

MI/IKPOSCJICHBZ ITOJIC3HOCTDb U
TCXHOJIOTHA.

XUMHUYECKUN aHAIU3
npoaykiuu. OCHOBBI
crieKTpooToMeTpun.
[TorenuuomeTpusi.

Xpomatorpadus.

[TpakTrueckas pabota
«IIpenenbHO TOMyCTUMBIE
koHneHTparuu (IT1K) u
METO/Ibl KOHTPOJIS
0e30MmacHOCTH
PACTUTENbHBIX MPOAYKTOB
MUTAHUS.
WccnenoBarenbckas
paborta «OneHka kauecTBa
BBIPAILICHHOU
MUKpO3€eJIeHn» (1100 CBOA,
a100 M3 MarasuHa).
[TpakTrueckas pabota
«MeTtoblI O1IEHKHN
KauecTBa paCTUTEIHHOM
MPOIYKIIUN: XPAHCHHUE H
COXPaHHOCTh IMUTATEITHHBIX
BEIECTBY (TI0 JOCTYITHOMY
000py10BaHUIO).
Uccnenosarensckas

pabota «OnpeneneHue
ButamuHa C MeTOIOM
00paTHOro TUTPOBAHUS B
IJI0JIaX HAa PA3HOM CPOKE
(cioco0e) XpaHeHUsD.

Monayab «buorexnosorus» 7-8 kiaccnl (68 yacos)

Tembl

OcHOBHOe coepxkanmne

JlesiTEeJIbHOCTD

INKOJIbHUKOB




Tema 1.
BbuorexHogorus
4 9)

[TousiTe OMOTEXHOIOTUH. 3aUeM
YeJIOBEKY OMOTEXHOJIOTHH, B UEM
WX MPEUMYIIIECTBO Mepe;T
XUMHYECKUM cUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOJIOTUH:
IIPOMBITTUICHHBIS

MUKPOOPTaHU3MBI, KIIETKH U TKAaHU
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOPHI.

ChIpbe 17151 OMOCHHTE3a U OLIEHKA
ero OMOJIOTMYECKOM IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTIEPOa,
a3oTa, pocdopa, MUKPOIIIEMECHTOB.
HccnenmoBaHre HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €0
MpeIBapUTENbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIIBHBIX
Cpell, B TOM YHCJI€ BKIIOYAIOIINX
OMOCTUMYJISITOPBI U IPYTHE
DIIEMEHTHI YIIPABJICHUS U
ONITUMM3AIIMHU TTPOLIECCOB
ouocuHTe3a. Meroabl
ONITHUMH3AIINN TTUTATEIBHBIX CPE]I.

[TpakTudeckas padora
«IIpumepsl npuMeHeHns
OMOJIOrHYECKHX
00BEKTOB B TBOEH
JKU3HI.

Tema 2.
MuxpooOuoJiorust
(12 4v)

[TonoxxeHre NpoKapuoToOB B
CUCTEME OpraHMYeCKOIro MUpA.
CrtpoeHue OakTepuanbHON KIETKH.
Knaccuduxanus 6akrepuil.
Mopdonorus 6akrepuii. [IpocTeie
U CJIOKHBIE METOJIbI OKPAITUBAHUS
OakTepuil. ®usznonorus OaKTepui:
MUTaHue, JAbIXaHue, pOCT U
Pa3MHOKEHUE. 3HAKOMCTBO C
JIOMEHOM Apxen
(?KCTPeMODUIBHOCTD,
O0COOEHHOCTH CTPOCHHMSI KIIETKH).

IIpakTuka.
JlabopaTtopHas pabora
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Onpenenenue Gopmbl
IIPEIIOKEHHBIX
KYJbTYP
MUKPOOPTaHU3MOB,
HCIIOJIB3YS MPOCTON
METOJI OKPaCKH».
JlabopaTtopHas pabora
«OmnpezneneHue Tumna

MOJIOYHOKHCIIOE U CTUPTOBOE
opoxenne. DoTorpodHbIC U
XeMOTpO(HbIe OAKTEPHUU.
Kunernueckoe omucanue mporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIINAIbHAsE MOJIETb POCTA.

Kunernka rudenu
MHUKPOOPTaHU3MOB.

KJIETOYHOU CTEHKHU
METO/I0M OKpaIlBaHUs
no I'pamy» (mpu
HaJM4YUH PEAKTUBOB).
JlaGoparopHas paboTa
«IIpurorosnenue
MPUKU3HEHHBIX
npenaparoB




[Tatorennsie 6aktepun. YymHas
MajJoyvKa U YepHasi CMepTh,
00Tynu3M, CTOJOHSIK, TYOEepKYIIe3.
HcTopus 60pb0BI ¢
OakTepruaTbHBIMU HHGEKITUSIMHU.
Bolina 6eckoHEeYHOCTH:
AHTUOMOTHKH MPOTUB OAKTEPUI.
MexaHu3mbl 1EUCTBUN
aHTUOMOTUKOB. MeXKIIeTOUHAas
KOMMYHUKaIus 6akrepuii. YyBcTBO
KBOpyMa.

[IpumeHenue 6akTepuii
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3a MPOIYKTOB
MHUKpoOopranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jaraTh IJIaCTHK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acconMauu
PACTEHHI C MUKPOOPTaHU3MaMH

MOJIOYHOKHCIIBIX
OaxkTepuiiy.

JlaGoparopHas paboTa
«IToceB cMbIBa C pyk Ha
yaku [lerpuy.
JlaGopatopHas padota
«BplIeNIeHne YncTOn
KyJbTYPBI OaKTEpUH.
Merton pa3BeacHUM.
Merton ucromaromero
ITPUXA.

JlaGoparopHas pabdoTa
«Mopdornoruueckas
XapaKTEepUCTUKA
BBIJICJICHHON YMCTOU
KYJbTYPBI:
XapaKTEePUCTHUKA
KOJIOHUH, (popma
OaxTepuil, TUI
KJIETOYHON CTEHKU.
JlabopaTtopHas pabora
«CpaBHeHuUe pocTta
MHUKPOOPTaHU3MOB Ha
qarike 0e3 u C
n00aBIEHUS
AHTUOUOTUKOBY.
UccnenoBarensckas
pabota «Ilouck
MHUKpPOOPTaHHU3MOB
00J1a1aroMx
AHTArOHUCTUYECKOU
AKTUBHOCTBIO.
UccnenoBarensckas
pabota «Brienenue
MOJIOYHOKHUCITBIX
OakTepuii,
MCCJICIOBAHHUE UX
aKTUBHOCTH.
HUccaenosarenbckas
pabota «Brienenue
OakTepuil MOJE3HBIX IS
pPaCTEHUI.




Tema 3.
JyKapHuoTHYeCKHe
OpPraHu3Mbl B
OMOTEeXHOJIOTHHU
(m1ecHeBbIE TPUODI,
AP OAKM,

Boaopocau) (12 u)

ITnecHeBble TPUOBI POAYLEHTHI
OMOJIOTMYECKH aKTUBHBIX BELLIECTB
OO11as XxapakTepUCTUKA JPOACKEN
caxapomMuueToB. Mcropus
WCIIOJIb30BaHUs IPOKIKEN B
TPaIUIIMOHHON OMOTEXHOJIOTHH.
TexHonornu BUHOAETHS U
XJIe0OIeUCHHS,
CHEeUaIN3UPOBAHHBIE PACHI
Ipoxokeil. MeTabonu3M ApoAOKe.
Peakuus ciupToBOro OposxeHusl.
[lonyueHne BTOPUYHBIX
MeTaboIUTOB B APOXKaX. poxsku
KaK MPOAYLIEHTb OMOTOIIMB.
[Tosryuenue 11en1eBbIX OEIKOB B
JPOKAKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO Pa3MHOXKEHUS Y
JIPOACKEN, 3HAUCHHUE U3YUEHUS
MUTO3a W IMTOKUHE3A IS
ONTHUMM3ALMHU ITPOLIECCOB
KYJIbTUBUPOBAHUS IPOKIKEBBIX
[ITAMMOB, TIOHUMAaHUS TIPUINH
NaTOTEHHOCTH APOKKEH U rprudoB,
NoMcKa MUILIEHEH QYHTHIMIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHbIX
penaparos.

Bopopocnu — nepcnekTUBHbBIN
O0OBEKT JJ1s1 MPOU3BOCTBA OeKa U
yTIIeBOA0B. buoTexHomornuaeckue
METO/Ibl OYUCTKH TBEPJIBIX, KUIKAX
OTXOJIOB ¥ Ta3000pa3HbIX OTXO/0B
npon3BoaACTB. CTOYHBIE BOJIBI.
Cxembl ounctku. bruopuibtpsi,
a’POTCHKH, MCTAHTCHKH,
OKCUTEHKH.

AXKTHUBHBIN WI U BXOIAIIME B HETO
MHKpOOpraHu3mbl. VMcronbp3oBanue
BOJIOPOCJIEM B OUMCTKE CTOYHBIX

BOJI.

JlabopaTtopHas pabota
«IToncuer knerok
JIPOXIKEN B KaMepe
I'opsieBar.

JlaGoparopHas paboTa
«OOHapyxeHue
MPOAYKTOB CITUPTOBOTO
OpO’KEHUS: FITHUIOBOTO
CIHUPTa U YTIECKUCIIOTO
razay.

JlaGoparopHas paboTa
«HaOmonenune
pPa3MHOKEHUS
TPOACKEBBIX KIIETOK.
[Ipaktrueckas pabora
«Ilomyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOUHOKHUCITBIX
OaxTepuiny.
[IpakTrueckas padorta

«OcHOBHBIC BHBI KBaca
Y UX XapaKTCPUCTUKA

«poxxu n
MOJIOYHOKHUCIIBIE
OaxTepuu,
PUMEHSIEMBIE JITIS
MIPOU3BOJICTBA KBACa.
[IpakTrueckas pabora
«CpaBHUTENBHBIM
aHaJlu3 pa3BUTHUSA
JPOKKEN B adpOOHBIX U
aHAPPOOHBIX YCIOBUIX.
[IpakTrueckas pabora
«MeTto1pl OLIEHKH
CBONCTB
XJ1Ie0OMEKapHBIX
nposxokeit. OcoOeHHOCTH
MIPUMEHEHUS




MIPECCOBAHHBIX,
CYIIIEHBIX U
WHCTAHTHBIX JPOAIKEH.
UccnenoBarenbckas
pabota «Bnusinue
(U3HKO-XUMHYECKUAX
(bhakTOpoB HA KAYECTBO
OMOTEXHOJIOTHUECKOM
npoayKiuu (KBac,
kedup, CoIp, XJ1eO 1
Tp.)».
HccnenoBaTenbekast
pabota «Bnusinue
(hU3UKO-XUMUUYECKUX
(bakToOpoB Ha pOCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennas
uHpopmanus (8 4)

HacnenctBeHHOCTH U
W3MEHYHUBOCTHb — OCHOBHBIC
CBOICTBA JKUBBIX OPTaHU3MOB.
HN3meHunBoCTh. Bunl
W3MEHYHUBOCTb.

['en —maTepuanbHbBI HOCUTEIb
HaCJICJICTBEHHOCTH U
W3MEHYUBOCTU. HyKI€enHOBBIE
KHCIOTHL. JIokanu3anus
T€HETUYECKOr0 MaTepuasa B
KJIEeTKe. [[eieHne KIIeTOoK.
Permmmukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHOM OUOJIOTHUH.
Tpanckpunuus. Tpancnsauus.

Myranuu.

[Ipaktrueckas pabora
«MoaudukarmonHast
W3MEHYHUBOCTb (JIUCTHS,
UTOJIKU C OJHOTO
JIepeBa)».
[Ipaktrueckas padora
«I'eH — MHCTPpYKIMS 110
cOOpKe KIJIETKH (Ha
oucepe wim
KOHCTPYKTOpPE)».
[IpakTrueckas pabora
«MyTtanus Ha
oytepOpoe (modoi
O00BEKT U3 MPEIbIIYIICH
paboThI, TJIe ”3BMEHEHHE
WHCTPYKITUHU TIPUBEICT
K U3MEHEHUIO BHEILIHETO
BHJIa O0BEKTA)Y.

Tema 5.

BupycoJiorus (6 1)

IlonoxeHue BUPyCOB B CUCTEME

opranuueckoro mupa. CTpykrypa u

XMMUYECKUHN COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus BupycoB. Bupycsl -
BO30YyIUTENN NH(EKIIMOHHBIX
0one3nel. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

ITIpocmotp
JIOKyMEHTAIHHOTO
bunpMa 0 BUpycax.
[IpakTrueckas padora.

«Merona pa3BeeHUN.

[IpakTruueckas padora.
«TutpoBanue




CBOMCTBA, IPUMEHEHHUE.
buonorudeckue meTo1pl 60pbOBI €
BHUpYyCaMH.

OaxkTepuodaron.

Tema 6. 'ennas

OCHOBBI T€HHOM HHXCHCPHU.

[IpakTrueckas pabdora

UHKeHepusi U Bektopa. Cnennduueckue «OHJIOHYKJIEa3bl
OMOTEXHOJIOTHH (hepMeHTBI OaKTepHid. pecTpuKImH (padoTa
(8 u) buoTtexnonornu nmpoaykiuu 6enkoB | HyKICOTUIHBIMU
B 0aKTepHaIbHBIX KYJIbTYypax. NOCTICIOBATCIbHOCTAMA
JIoCTUKEHHs TeHHOM HHKeHepun 1 | Ha Oymare)».
onorexunonornu. CRISPR/Cas — | IIpakrudeckas pabora
CUCTEMA ATAITUBHOIO UMMYHUTETA | «I'€HHBbIE HOKHHUIIBI -
Oakrepwmii u apxeir. [MO. Meroner | CRISPR/Cas
nonyuenust 'MO. (MoenupoBaHUE Ha
oymare)». Urpa-
nucKyccus: «Beiurpait
IPaHT Ha CO3JAaHUE
I'MO».
Tema 7. JloMecTukanust OCHOBHBIX Huckyceus
buorexHoJsioruu B JOMAIITHUX KUBOTHEIX; «I[OMGCTI/IK&HI/IH, BCC ]I
’KHBOTHOBOJCTBE COBPEMEHHBIE DKCIIEPUMEHTEHI 110 PaCTCHHA M JKMBOTHBIC,
(8 1) JTOMECTUKALUHN KUBOTHBIX (mcuia, | KOTOPBIC KUBYT PANIOM €

HOpKa ¥ JIp. — SKCTICPUMEHTHI
Hay4YHOM IITKOJIBI aKajeMHuKa
bensiea). CoBpeMeHHBIE METOIBI B
YKUBOTHOBOJICTBE: TPAHCILJIAHTALIUS
YMOPHOHOB, XUMEPHBIE )KUBOTHBIC,
KJIOHUPOBAHHE.

OcHOBHBIC 00JIE3HU JKUBOTHBIX U
POJIb TATOTCHHBIX
MHUKpPOOPTaHU3MOB U TTApa3uTOB B
Pa3BUTHH 3a00JICBaHUN JOMAITHUX
’KUBOTHBIX ¥ OCHOBHBIX MEpax
O0pbObI C HUMU; POJIb TOJIE3HBIX
MHKPOCUMOHOHTOB B OPTaHH3ME
’KUBOTHBIX. [1o0KUTENBLHOE U
moOoYHOE (OTPUIIATEIIHHOE)
BO3JIEMCTBUHM aHTHOMOTHUKOB Ha
OpraHu3M B XOJI€ JICUCHUSI
JKMBOTHBIX; LIEJIM U 3aJ]aUH
BeTepuHapuu. buorexHomorus
KOPMOBBIX ITPENapaToB.

YEJI0BEKOM MM
OJIOMAIIIHUBAOTCS ?
MO>HO 11 cUUTaTh
TapakaHa
OJIOMAIITHEHHBIM
KHUBOTHBIM 7.
[Ipaktrueckas pabora
«Meroauka
KJIOHUPOBAHMUS
(MoneTMpoBaHKEe Ha
Oymare).

[Ipaktrueckas pabora
«CocraBiieHHE palMoHa
MTUTaHUS )KUBOTHOTO,
pacueT pacxoJI0B Ha
COJICPKAHUEY.
UccnenoBarenbckas
pabota «OreHka
KayeCTBA MOJIOYHOM
MPOYKITUN.




Tema 8. OCHOBHBIE METO/BI CENIEKIINH. [TpakTnueckas padbota
BbuorexnoJsiorun B I'ubpunuzanua. Dopmbl  oTOOpa.| «BeIpammBaem ropox.
pacTeHneBOACTBE OCHOBHBIE HANPaBJICHUS Kak npoBecTu

(10 v) CEJIEKLIMU: YJIy4IIECHUE CKpEILIBaHUE y

YPOKaWHOCTH, YCTOMYUBOCTH K
OHMOTUYECKHUM 1 a0OMOTHUYECKUM
dbakTopam.

OCHOBHBIE MOJXO/IbI CEAEKIINU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuii, [ nubpuauzanus,
OTJaJIeHHas: THOPUANU3aIINS,
HCKYCCTBEHHBIN OTOOD, TETEPO3HC,
TpaHchopmalus, MyTareHes,
TreHETUYECKOE PeJaKTUPOBAHUE).
Hctopus cenexkunu B Poccun u
MHUpE, UCTOPUS Pa3BUTHS
BOKHEHIINX COPTOB KYJIbTYPHBIX
PaCTEHUMN.

Kak denoBek moxer
MOAU(PUIUPOBATH PACTEHUS?
['ennas naxxenepus pacteHui: Uro
TaKO€ FeHETUYECKasi MHKEHEPHS
pacteHuid. TpaHCTE€HHBIE PACTCHUS.
Mertonb! nosyuenus. OOpa3zoBaHue
OIYXOJIEN Y PACTECHHUI.
Arpo0OakrepuanbHas
tpanchopmaryst: Ti-Ta3Mubl.
I'ens! T-JIHK.
MonekyIsIpHOTE€HETUYECKUE
MEXaHU3MBbI TpaHC(HOpMaIIUH.
['eneTnueckoe pegakTUPOBAHUE.
CoBpeMeHHBIE TTOAXO0IbI U
JOCTH>KEHHSI TEHETUYECKOTO
pEIaKTUPOBAHUS PACTECHUI.

EcTb 11 *&u3Hb B mpooupke?
buotexHomorUs KyIbTYypHBIX
pPaCcTEHUMN.

ropoxan».

[Ipaktuueckas pabota
«I"'eHOMHBIE HOKHUIIBI
(MoneTupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
paborta «BeIpamuBanue
pacTeHui B IpoOUpKeE»
(MOXXHO
BOCIIOJIb30BaThCA
pe3yibTatamu
TIPEABITYIIINAX
AKCIEPUMEHTOB I10
COCTaBJICHUIO
MUATATEJIbHBIX PACTBOPOB
JUTSL pacTeHUR ).

Moayab «MosieRkyasipHble 0CHOBBI (M3HO0JI0TMH M (papMakogorum» 9 kiaacc (68

4acoB)

Tembl

OcHoBHOe coaepxkaHue

JlesiTeJIBHOCTD

INKOJIBbHUKOB




Tema 1.
duszunosornueckas

xumus (20 1)

BBenenue. buoreHHbie 2JIEMEHTHI:
opranorensl: O, C, N, H.
AxTuBHBIE (POPMBI KHCITOPOA, UX
MOJy4YeHUEe, HEUTpaau3anus.
Makpo3s1eMEHTBI: IPOLIEHT

Hccaenosarennpckas
pabora

«KonnuectBeHHad
OIICHKA COJICPYKAHUS
MHKPOIJIEMEHTOB WJIN

coJiep>KaHus B OpraHu3Me,
BEITIOJTHSIEMasT QyHKITHS,

coJiep KaHue B IPOJYKTaX MUTAHUS.
Ca2+ - cBa3bIBaronMe OCIKH,
JIETIOHUPOBAHUE KaJIbIIHS,
pEryJIAlus YPOBHS KaJIbIIUS B
OpraHu3Me: rTOpMOHbI moyek. Mg —
CTpOCHHE XJIOpoPuIIa, €ro
aKTUBALIHS COJIHEYHOM SHEPTHE.
MUKpPO3JIEMEHTBI: B KAKUX
MOJIEKYJIaX COJIEPHKATCA,
BBITIOJTHsIEMasi QYHKITHS,
COJIEpKaHKE B MIPOAYKTAaX MUTAHUSI.
[TocnencTBus nepea03uPOBKU
MUKpoOdJieMeHTamu. Fe —
yCBaWBaEMbI€ TUIIbI COCTUHECHUM
keses3a. ['eMonporenssl,
TeMOIIMAaHWH, IUTOXpOMBI. CU —
YCBOEHHE U TPAHCHIOPT MEJIN.
benku, conep:xamiue Meab.
[TaTonornueckre CUHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIM3MOM Mean. TOKCUYHEIE
aneMeHThl [lepuoanueckon
CUCTEMBI JIJIs1 OpTraHu3Ma.
Bnusinne HemocTaTka Makpo u
MHUKPO3JIEMEHTOB Ha KUBbIC
OpTaHU3MBI.

Kupsi. 3aboneBaHus yeI0BeKa,
CBSI3aHHBIC C HAPYIICHUSIMU
YKUPOBOTO OOMEHA.

JucimunuaeMun.

VrineBoarl. 3a00JieBaHMS YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMH
yriieBogHOT0 oOMeHa. CaxapHbIit
nua0eT.

BUTAMUHOB B ITUILEBbIX
MIPOIYKTaX».

[IpakTueckoe 3aHsATHE
«KagecTBeHHBIE
peaKkuuu Ha
OpraHu4ecKue
MOJIEKYJIIBD.

IIpakTHueckoe 3aHsTHe
«JIeHaTypaius OCJIKOBY

IIpakTyeckoe 3aHsATHE
«M3yyeHnne akTHBHOCTH
aMHJIa3bD».

IIpakTyeckoe 3aHsATHE

«/Inamu3 (kmerouka
Tpayoe)».




benku. Ctpoenue. 3aboeBaHus
YeJI0BEeKa, CBI3aHHBIE C
HapyLICHUSIMH OEIKOBOrO 0OMEHa.
Oyukiun 6enkoB. DepMEHTHI.
Mexanu3Mm nenictBug. Knaccrel
(hepMEHTaTUBHBIX PEAKIIUMA.

KodepmenTsr.

ButamuHbl KUpOPaCTBOPUMBIE,
BoZopacTBopumble. [IpeBpaienne
BUTAaMUHOB B aKTUBHBIEC (DOPMBI
KO(epMEHTOB. ABUTAMHHO3BI.
OCHOBHBIE TUIIBI META0OOTUYECKHUX
peakuui. buosHepreTnyeckue
npoueccsl. ['mukomms. ki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucioT. Katabonusm
aMHUHOKHUCIOT. [ TIOKOHEOTeHE3.
CuHTe3 yIiieBo10B, OEIKOB,
XKUPOB. MeTaboIuTHYECKHE
3a0oneBanus. [IpakTuyeckoe
3aHATHE: «PELICHUE 3a7a4 Ha
sHepreTudeckuii ooMen» Kierka.
[TonsiTue meMOpanbl. DyHKIIUU
MeMOpaH. Buasl TpancnopTa B
KJIIETKY.

MeMOpaHHbIe OpTraHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapyleHueM padoThl MEMOPAHHBIX
oprasesui, 60J1€3HU HAKOTLJICHUSI.
THUIbl KOHTAKTOB MEXKY KJIETKaMHU.
3HaYeHUE MEKKJIETOUYHON
KOMMYHUKALIMH JIJIS1 310POBbS
opraHu3Mma.

Snpo. YpoBHH ynakOBKH
XpomaTrHa. XpOMOCOMHBIE
tepputopur. HememOpaHHbIC
OpTaHOU/IBI.




Tema 2.
Monexkyaspuas

onosorus (20 4)

OcHOBHBIC BECXHU pa3sBUTHUA

MOJIEKYJIIPHOI OUOTIOTHH.

HyknenHoBbIE KHCIIOTHL.

OCHOBHBIE PUHIIUIIBI CTPOCHUS.
Marpuunsie cuHTe3bl. Permkanus
— OCHOBA KJICTOYHOT'O JICJICHHS.
[TpuHUMIEl permmkanuu. Myranuu.
YT10 BBI3BIBACT U3MCHEHHS B
ctpoenuu JTHK.

[IpyHIMIBI penapanny.
Tpanckpunus.

['enetnueckuit kon. Tpancmsnus.
Opranusanus FTeHOMa BUPYCOB
IIpoTHBOBUPYCHBIE CPEACTBA,
MEXaHHU3MBI UX JIEVCTBUA.
Opranu3zanus reHomMa OaKTepHil

[TpakTrueckas pabota
«Brigenenune JIHK u3
OaHaHay.
[TpakTrueckas pabota
«Monenb
JAHKopuramm.
[TpakTrueckas pabota
«OnpeneneHne KayecTna
npenaparos /JHK ¢
HOMOUIBIO
CHEKTPO(HOTOMETPUNY
(npu HaTM4HUH
o0opyoBaHU).
[Ipaktrueckas pabora
«PemmkaTuBHas
MallliHa (Urpa-

AHTHOaKTEepUAJIbHBIC MTPENapaThl.
Opranuzanusi reHomMa 3yKapuoT
I'eHOMHOE penakTUpOBaHUE.

JIEMOHCTpALIHSA )».
[Ipaktrueckas paborta
«IIP (Mmonens
amMIuAUKaIys Ha
Oymare)».
[IpakTrueckas paborta

«Cuna mpomMoTopay.

[IpakTrueckas pabora
«Pemenue 3agay Ha
FEHETUYCCKUU KOJI».
[IpakTrueckas padora
«DonauHr OEIKOBY.
HccnenoBaTenabckas
paboTta
«PacnpocTtpaneHue
aHTHOMOTUKOPE3UCTEHT
HBIX OaKTepuity.
[IpakTrueckas pabora
«Pabota B COBpeMEHHBIX
FeHETUUYECKHUX 0a3zax
nanHbIX. [IpoBenenue
In silico ananusa
ocJiefOBaTeJILHOCTEN
TCHOBY.




Tema 3.

dapmaxkogorus
(28 v)

Ilonarue o nexapcrax. [IpuHIMIIBL
IIOAX0/1a K IIOUCKY HOBBIX
JIEKapCTBEHHBIX CPEICTB.

CKpUHUHT U €r0 METO/IbI.

ITytu BBenenus JIC.
PapMaKOKMHETHKA JIEKAPCTBEHHBIX
BelecTB. BecacsiBaHue
(abcopOmmst) nexkapctB. OCHOBHBIC
MEXaHHU3MbI BCACHIBAHUS.
TpaHcnopT JIeKapCTBEHHBIX
BeIecTB. | 'eHbI U OeIKU MepBOM
¢azb1 Ouotpanchopmanuu. [lytu
BBIBE/ICHUS JICKAPCTB U3
opraHus3Ma. DKCKpenus u
anuMUHALMS. ['eHbl U OeTKu BTOpOH
da3bl 6noTpanchopmaiuu.
dapmakoarHamuKa. [ 1aBHOE U
no004YHOE, pe30pOTUBHOE U
MECTHOE, MPSMOE, HETIPSIMOE U
pediiekTopHOE NEeHCTBHE.

HccnenoBaTenabckas
paboTa «IKCrepuMeHTa
10 ONPEAECTICHUIO
TOKCUYHOCTH BEIIIECTB
Ha apTEeMUIUSIX).
[TpakTuyeckas padbota
«Kapra skcnipeccun
n0(haMHUHOBBIX U
CEPOTOHUHOBBIX
pELenTOpPOB B MO3Ie
MBIIICH .
HccnenoBaTenabckas
paboTta
«IloBegeHueckure TeCThI
Ha peIOkax Danio rario.
CBeTtno-TeMHas
Kamepay.

Hccaenosarenbckas
pabora

«IloBengeH4yeckue TeCThI

Buibl B3auMOIEHCTBUS JIEKAPCTB.
CuHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JICKApCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBINA CUTHAJIMHT .
THrMBI KJIETOYHBIX PELENTOPOB.
MemOpaHHbBIC: HOHHBIC KaHAJIbI,
KaTaJUTUYECKUE U COMPSIKEHHBIE C
G-6enkamu; BHyTPUKICTOYHBIE:
IUTOIUIA3MaTUYECKUE U SIACPHBIE.
MexaHu3MBbl JTUTaHI-PELEITOPHOTO
B3aumoaehcTBUA. CeeKTUBHOCTD
(M30MpaTenbHOCTD) NEHCTBUS, CBSI3b
«XUMHUYECKas CTPYKTypa —
(hapMakoJIorudeckas akTHBHOCTb
BEIIECCTBY

DapMaKOJIOTUIECKON MOLYIISIIAN
CUHAINITUYECKOU XOJIUHEPTHUYECKON
nepenaynd. MonekyJIsipHbIi
MEXaHHU3M JEHUCTBUS U

Ha peiOkax Danio rario.
OTKpBITOG TI10JIE».

Hccaenosarenbckas
paboTta

«IloBeneHueckmne TeCThI
Ha pbeiOkax Danio rario.
CraiiHO€ TOBEICHUE.

[IpakTrueckas padora
«BnusHue anpeHannHa
Ha Cep/IeYHbIE
COKpaIlCHHUS
(mporpaMMHOe
oOecrieueHue)».
[Ipaktrueckas paborta
«I'ucronornueckue
npernaparsl UMMYHHOMN
CUCTEMBI».
[IpakTrueckas paborta
«I'ucronornueckue
npenapaTbl HEPBHOU
CUCTEMBI».




(apMaKoJOoru4ecKkue cBOMCTBa
Mx011H00J10KaTOpOB,
TaHIIMO0JIOKaTOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKOJIOTrUIECKast pEryJIsIIus
AKTUBHOCTHU aJpEHEPrUUYECKOr0
cuHarca. AIpeHOMUMETHUKH,
aIpeHO0JI0KATOPHI,
CUMITIATOJIUTHUKH.

MonekynspHasi papMaKoIoTus
aHTHAJUIEPTUYECKUX CPEJCTB.
['mcTaMUMHOBBIE PELENTOPHI: THIIHI,
MOJIEKYJISIpPHAS OPTaHU3aLMS.
Crabunmn3atopbl MEMOpPAH TYUYHBIX
KJIETOK: MOJIEKYJIIPHBII MEXAHU3M
JIeHCTBHUSA, OCOOEHHOCTH
KJIIMHAYECKOTO TPUMEHEHUSI, TOUKH
MIPUIIOKEHUS JEUCTBUS
MHTUOUTOPOB JIMIUAHBIX
MEIUaTOPOB.

MexaHn3M NeNCTBUA U IPUMEHEHUE
[penapaTroB, CTUMYJIUPYIOIIUX
IIPOLIECCH] UMMYHHTETA.
PapmMaKoJIOTHIeCKas

XapaKTePUCTUKA UHTEPICHKIHOB:
MOJy4YeHUE, MEXaHU3M JICUCTBHUS,
npuMeHeHne. OCHOBBI
natou3noa0ruu ocTpodha3oBoro
OTBETa, MEJIUAIINs BOCIIAJICHUS.
MonekynsipHbIil MEXaHU3M
MPOTUBOBOCIAIUTEIIBHOTO
JIEVCTBUS
[IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCIIAJIUTEILHBIX CPEJICTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kierounslii u
HEPBHBIN HAPKO3.
dapmakonornyeckast
XapaKTePUCTUKA OTACIIBHBIX TPYIII
HapPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH NEUCTBUS HA

LHEHTPAIbHYIO CUCTEMY.




Ou3noNOTrNIeCcKuil CoH; (a3bl CHa.
Bunapsl Hapymenui cHa [lonsitue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX ITpenaparax

(rUMHOTHKAX ).

MonekynsipHbie ACIIEKThI
HOITUIICTIITUH. OnuatHbie
PEIENTOPHI, 170 THIIBI.

OHkedanuHbl U SHAOPDUHBI -
HHOTEHHBIE JIUTaH/Ibl OTTMATHBIX
PELENTOpPOB.

AHTHIICUXOTHYECKOE IEUCTBHUE,
BIIMSIHUE Ha (DYHKIIUIO
AKCTpANUPaAMUIHON CUCTEMBI,
HYMOLIMOHAIIbHYIO Cepy, PBOTHBIN
LIEHTP, apTEPUAIBHOE JaBJICHUE,
LHEHTpP TEPMOPETYJIALIHH.
MonekysipHblE MEXaHU3MBI
JEUCTBUS HEUPOJICTITUKOB, BIIUSIHUE
Ha 10()aMUHOBBIE, CEpPOTOHUHOBBIE,
aJpEHO- U TUCTaMHUHOBBIE
pPELENnTOophl, NX AEUCTBUE HA
KJIETOYHbIE MEMOpPAHBI, Ha
JIETTIOHUPOBAHKUE TKAHEBBIX
MOHOAMHHOB.

HOTGHHI/IaJI-BaBI/ICI/IMBIe HaTPUCBLIC

KaHaJIbl KaK MUIIEHU JEHCTBUS
MECTHBIX aHeCTECTHKOB. CIIoCcOOBI
WHTUOMPOBAHUS
MOTEHIINAJI3aBUCUMBIX HATPUEBBIX
KaHaJIOB MECTHBIMU aHECTCTUKAMHU.

Moayab «MoJsieKyJasipHble OCHOBBI cesleKium» 9 kiacc (68 yacon)

Tembl

OcHoBHOE coaep:kaHue

JlesiTeJIBHOCTD

INKOJIBbHUKOB




Tema 1.
Mounexkyaspuas
ouoJiorus (20 4)

OcHOBHBIC BCXH pa3BUTHA

MOJIEKYJIIPHOI OUOTIOTHH.

HyknenHoBbIE KHCIIOTHL.

OCHOBHBI€ PUHIIUIIBI CTPOCHUS.
Marpuunsie cuHTe3bl. Permkanus
— OCHOBA KJICTOYHOT'O JCJICHHS.
[TpuHUMIBl permmkanuu. Myranuu.
YT10 BBI3BIBACT U3MCHEHHS B
ctpoenuu JTHK.

[IpuHIMIIBI penapanuy.
Tpanckpunius. I eneTnyeckuit Kox.
Opranusanus TeHOMa BUPYCOB
IIpoTHBOBUpYCHBIE CPELCTBA,
MEXaHU3MBbI UX JIEUCTBHUS.
Opranu3zaiiysi reHoMa OakTepuit

AHTHOaKTEpUaIbHBIC IPETIapaTh.
OprasHu3anus TeHOMa SyKapuoT
['eHOMHOE peTaKTUPOBAHHUE.

[TpakTrueckas pabota
«Brigenenune JIHK u3
OaHaHay.
[TpakTrueckas pabota
«Mopenn
JAHKopuramm.
[TpakTrueckas pabota
«OnpeneneHne KayecTna
npenapatoB [JHK ¢
MOMOIIBIO
CHEKTPOPOTOMETPUI
(npu HaITM4KUH
o0opy1oBaHuUsA).
[Ipaktrueckas padorta
«PernkaTuBHas
MaIInHa
(UrpazieMOHCTpaIIUA)».
[IpakTrueckas pabora
«1P (Momens
amIuTuuKaIus Ha
Oymare)».
[Ipaktrueckas pabora
«Cnia mpomMoTOopay.

[IpakTrueckas paborta
«Pentenune 3ama4d Ha
T€HETUYECKUN KOJI.

Tpancnsauus.
[IpakTrueckas pabora
«DoNUHT OEIKOBY.
Hccnenoparenbekas
paboTta
«Pacrnipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuiiy.
[Ipaktrueckas pabota




«PaboTa B OBpeMEHHBIX
reHeTuyeckux  0asax
naHHbIX. [IpoBenenue
In silico ananusa
[IOCJIEAOBATENLHOCTEN
TESHOBY.

Tema 2.
MouJiekyJasipHbIe

OCHOBBI TCHCTHKHA
(20 )

IIpenmet reneruku. Kparkas
VCTOPHUSI PA3BUTHS IIPEICTABIICHHUS
0 HacneAcTBeHHOCTH. OT reHa K
IIPU3HAKY: KaK paCKpacUTh KOTa.
Yro Takoe npusHak? IIyTe OT rena
110 Npu3HaKa. Myranuu. AJuieny.
['eTepo3nUroTsl ¥ TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE

AJJICIIH.

['eHBI CTPOAT OPraHU3M.
BxiroueHue 1 BBIKITIOYEHHUE
Oonpioro Hadbopa reHoB. Kak
KJIETKU TOHUMAIOT, KAKUE TEHBI
JOJKHBI padoTath. JluckpeTHoe
HACJIEI0BAHNE ITPU3HAKOB.
3akoHbl MeH/1el: OIUH TEH -
onvH npusHak. Cxema
CKpEeLIMBaHus. 3aKOH
eAMHO00pa3ust THOPUIOB MEPBOTO
ITOKOJIEHUS. 3aKOH PACILIETUICHUS
MIPU3HAKa BO BTOPOM MTOKOJICHUH.
3akoHbl MeHens1: HECKOIBKO
I'€HOB - HECKOJIBKO ITPU3HAKOB.
JIurubpuaHOe CKpEIBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrenjeHHoe
HacJe/I0BaHHE.

BzanMopeiicTBre TEHOB.

AJLIeNIbHOE ¥ HEAJIEJIBHOE.
Onpenenenue noja. [lomoBbie
XpoMocoMbl. CaMIIbl U CAaMKH.
Bnusnue GakTopoB oKpyKaromiei
cpenibl. XpOMOCOMHOE
omnpeneneHue noia. [lomoseie
xpomocomsbl. [Tpobrema
JOTIOJIHUTENIBHOU X-XpOMOCOMBI Y
KEHIWH. TpeXIBeTHhIE KOIIIKH.

PoneBas urpa
«Ammenmy.
HUccaenosarenbckuii

npoekT MyTareHHbIe
(haKkTOopHI.

Ponesas urpa «Cyan6a
KIIETKI».
['eHpIEpEKITIOYATENN.
IIpakTrueckoe 3anaHue
«ANTOPUTMBI IS
KIJIETOK).
IIpakTrueckoe 3anaHue
«EnunooOpasue
IIEPBOTO MOKOJICHUS.
[IpakTueckoe 3axaHue
«Pacuienienue Bo
BTOPOM IIOKOJICHUN.
HccenenoBarenbckuii
IIPOEKT «3aKOHBI [ .
Menpens B
DKCIIEPUMEHTE.
IIpakTrueckoe 3ananue
«Pemerka I[lennerar.
[IpakTueckoe 3ananue
«HacnenoBanue,
CLICIIJIEHHOE C ITOJIOM.
[IpakTueckoe 3aHsATHE
«B3anmonaencreus
reHOB (MOJCIUPOBAHUE
CHUHTE3a U TPAHCIIOPTa
MMUTMEHTA B KJIETKY)».




Tema 3.
Mounexkyasipabie

OCHOBBI CCJICKIINA
(28 1)

['eHpl B TOMYJIALMUAX: BETUKOE
paBHoBecue. [lonynsauus. YacToTs

BCTPCHACMOCTH IIPU3HAKA U aJIJICIIA.

VYpaBaenue XapauBaiinGepra.
[lomynsinyuy MEHSIOTCS:
YHUCJIIEHHOCTh, MUTPALIUS U BHIOOP
cynpyra. ®akTopsl, KOTOpbIE
BBIBOJIAT MOIYJISILIUAIO U3
paBHOBecus XapauBaiinOepra.
YucneHnocTes nonynsuuu. Ponesas
urpa «9pheKT 0OCHOBATEISD.
Hpetid renos. Myraruu.
HecnyualiHoe ckpelnBaHue.
N3omsmust.

[lomynsiuyuy MEHSIOTCSL:
€CTECTBEHHBII 0TO0p. Mexanusm
JIEUCTBUS €CTECTBEHHOT'0 OTOOpA.
JIBrky1mii oTo0p.
MonudukannonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOU(DUKAITMOHHON
n3meHunBoctu. Hacienopanue
KOJIMYECTBEHHBIX NMPU3HAKOB.
KonruecTBeHHbIE TPU3HAKHY.
CpenoBas U3BMEHYHUBOCTh
npuzHaka. Koappuuuent
HACJIEIYeMOCTH Npu3Haka. OTBeT
Ha otOop. [Touck reHon
KOJIMYECTBEHHBIX MPU3HAKOB.
OIDHOHYKIEOTUIHBIE BAPUAHTHI
redoB. JIHK-uum. IlomHOreHOMHBIN
aHanu3 accounanui. «OMbD» Hal
reHoMoM. [loctrenoMHuas spa.
Oo6patHas reHeTuka. « OMUKCHBIC)
uccnenosanus. [Iporeom,
MeTa0o0IoM. JloMecTHKALMS 1
LEHTPbI TEHETUYECKOTO
pazHooOpa3zus. [loucku pactenuii ¢
«XOPOIIUMMY MPU3HAKAMU IS
yesnoBeka. LleHTpbl reHeTUYeCKOTo
pazHooOpa3us. Hukonaii UBanoBuY
Basunos. Cenekuusi.
KomOunamonnas u ruGpuaHas

IIpakTUueckoe 3aaHue
«YacToTn! annesnen,
TeHOTHIIOB U
(hEeHOTHUIIOBY.
HUccaenosarenbckuii
IIPOEKT «AHAIN3
FeHETUYECKOM
CTPYKTYPHI TOIYJISLIMA
(Ha OCHOBE 3aKOHa
Xapnu-Bailinbepra)y.
Ponesas urpa «9ddexr
OyTBUIOYHOTO
ropJibliikay. PoneBas
urpa

«EcTecTBeHHBIN 0TOODY.
HccnenoBaTenbckue
paboThI
«MoaudukarmoHHas
M3MEHYMBOCTh PACTEHUM
B Mpe/ieiax Ballero
MECTa KUTEIILCTBAY.
IIpakTHueckoe 3aaHue
«ATPOHOMBDY.
[IpakTueckoe 3ananue
«I'oMOI0THYECKHE PSAIBI
HacJIeACTBEHHOM
W3MEHYUBOCTH.




cenekuus. ['ereposuc.

CoxpaHUTbh U U3YUYUTh T€HbI, YTOOBI
MeHATh Oynymiee. Kak mpaBuibHO
XpaHuTh reHbl. Komteknuun
T€HETUYECKUX PECYPCOB PACTECHU.
[TpakTuKyM U/Miu
VCCIIEIOBATEIbCKUI ITPOEKT:
MeToabl KyIbTUBHPOBaHUS IN VItro
JUISl COXPAHEHUSI TEHETUYECKUX
pPECYpCOB paCTEHUN U ISt
YCKOPEHHOU CEJICKIINU
['eHeTHUeCcKkure LICHTPHI B HAILIEH
cTpase. I e 3aHuMaroTcs
T€HETUKOW U TEHOMUKOW JJIsI HYXK]I
CEJIbCKOI'0 XO35MCTBA.




