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COJEP)KAHME

ITosicHuTeIbHAA 3aMUCKA

AKTYyaJIbHOCTh U Ha3HAYEHHUE MPOTrPaAMMBI

BapuanTsl peanuzaiuy mporpaMmbl U GOpMbI TTPOBECHUS 3aHATHI
BzauMocBsi3b ¢ mporpaMMoi BOCITUTaHUSA

OcoOeHHocTH pabOTHI Mearora Mo nporpamme

Conep:xaHue Kypca BHEYPOUHOH J1eATeJIbHOCTH
Monyns «Kak )KHBOTHBIE M pACTEHUS MTPUCTIOCAOTUBAIOTCS (IBOFOITMOHHAS YKOJIOTHSI )

5-6 knacchol (34 gaca)

Monynbs «OCHOBBI pacCTEHUEBOACTBAY 7-8 Kiacchl (68 yacoB) Moy
«buorexHonorun» 7-8 kimaccel (68 4acoB)

Monyns «MonekysipHble OCHOBBI (PM3HOJIOTHUU U dapmakoioruu» 9 kiacc (68 yacon)

Monynb «MonekyIsipHbIE OCHOBBI cesleKuu» 9 kiacc (68 yacos)

Ilnanupyemble pe3yJbTaThl 0OCBOCHHUS KYPCa BHEYPOUHOI AeSITeJIbHOCTH
JIMYHOCTHBIE pE3yNbTATHI
MeranpenMeTHbIE pe3yJIbTaThl

[IpenmeTHbIE pe3yIbTAThI

TemaTnueckoe IIAHMPOBAHME
Mopynb «Kak )KHBOTHBIE U paCTEHUS TPUCTIOCAOIUBAIOTCS (IBOJIIOIIMOHHAS SKOJIOTHS)

5-6 kiaccol (34 yaca)

Mopynb « OCHOBBI pacTE€HUEBOCTBA» 7-8 Kiacchl (68 yacoB) Moayib
«buorexnonorun» 7-8 kimaccel (68 4acoB)

Monyns «MonekysipHbie OCHOBBI (hU3H0JI0TUN U (hapMakojorumn» 9 kiace (68 gacoB)

Monyns «MoneKyJIsIpHbIE OCHOBBI cesleKuum» 9 kiace (68 yacos)

HOACHUTEJDBHASA 3AIIMCKA



AKTYyaJbHOCTh M Ha3HayeHue mnporpammbl. Ilporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHusMH DenepaabHOTO TOCyAapCTBEHHOTO 00pa30BaTeIbHOrO
CTaHJapTa OCHOBHOIO o0OIIero oOpa3oBaHUs, OpPUEHTHpPOBaHa Ha oOecleyeHue
WHJAMBUIYAIbHBIX TOTpeOHOCTEH OOydarolmuxcs W HalpaBleHa Ha JOCTHKCHHE
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS MPOTPAMMbI OCHOBHOTO 00I11Iero 00Opa30BaHUs C
y4eToM BBIOOpa yYacTHHKaMH OOpa30BaTEIbHBIX OTHOIICHWN KYpCOB BHEYpPOUHOM
JEeATEIbHOCTH. JTO MO3BOJISIET 00ECIIEYUTh €ANHCTBO 00s13aTeNbHbIX TpeboBanuii PI'OC
BO BCEM MPOCTPAHCTBE IIKOJBHOIO OOpa30BaHUs: HE TOJBKO Ha ypOKE, HO U 3a €ro
peacnamu.

AKTyallbHOCTh ~ peaju3allid  JaHHOW  MporpaMMbl  OOYCJIOBJIEHA  CcaMOM
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKON NEATENbHOCTH. DTa AEATENBHOCTD JIEKHUT
B OCHOBE [103HABATEIbHOIO HHTEpEca peOeHKa, SBISETCS 3aJJ0TOM YMEHUS TUIaHUPOBATh
J00bIE IEUCTBUS U BAXKHBIM YCIIOBUEM YCICIIHOM peanu3aiuu uaeu. JIroobie n3MeHeHust
COBPEMEHHOr0 OOIIEeCTBA CBA3aHbl C NPOEKTaMU M HCCIEJOBAaHMSIMH — B Hayke,
TBOpUYECTBE, OU3HECE, OOIIECTBEHHOM XM3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTH  oOywaromierocst — siBiisieTcs  (OPMHPOBAHHME  OCHOBHBIX  HAaBBIKOB
IIPOEKTHOUCCIIEOBATENIBCKON IEATEIBHOCTH.

[IporpamMmoii mpeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHSI 3HAHMM, a TakKe€ M MPAKTUUYECKOro OImbiTa padoThl € Ja0OpPaTOPHBIM
000pyI0OBaHMEM, OBJIAJICHUE MPUEMaMHU HCCIEI0BATEIbCKON AESITENbHOCTU. MeTo bl
OpraHM3alMi  00pa3oBaTeNbHOM UM  HAay4YHO-HCCIIEAOBATEIbCKON  JEATEIbHOCTH
npeaycMaTpuBaoT (popMupoBaHUe y OOyYAOHIMXCA HECTaHJAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIBI CAMOBBIPAKEHUS M MHAUBUAYATLHOCTH CYXKICHUM.

JUisi mojgHOro ywera MNOTPEOHOCTEW Yy4YallMXCS B MpOrpaMMme HCIOJIb3yeTcCs
TG epeHIIMPOBaHHBIA  MMOAXO0M, YTO CTHUMYJIMPYET YYallerocs K YBEJIUYECHHUIO
NOTPEOHOCTH B MHAUBUAYAJbHOM, HHTEIJIEKTYaIbHOM M TO3HABATEIBHOM €SI TEIbBHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEIOBATEIbCKUX HaBBIKOB. [Iporpamma ctaneT BocTpeOOBaHHOM
B MEPBYI OuYepeAb IIKOJIbHUKAMH, KOTOpPbIE MMEIOT CTOMKHA HWHTEpEC H
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA,

CCTCCTBCHHBIM HAaYKaM H TCXHOJIOTHAM.



B nmoapocTkoBOM BO3pacTe yyauuecs MpOosiBISIOT CBOXO 3aUHTEPECOBAHHOCTD B TOM
WIM HMHOW O0O0JacTH 3HAHMW, HAyYHOM HANpaBICHUU WIH TpodhecCHOHATHLHON
NESATENIbHOCTH. TakuM 00pa3oM NPOUCXOAUT (POPMHUPOBAHUE IIO3HABATEIBHOU H
npo(heCCUOHATIBHON COCTAaBIIAIOIIEH JIMYHOCTH, ITOMOTraeT ydalleMycs B OIpeNeICHUN
OyAylIero )KU3HEHHOTO MyTH U B MPO(GECCHOHATFHOM BBIOOPE IMOCIIE OKOHYAHHSI IITKOJIBI.
[TonoOHOTO poJa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE KEJIaHUE IIKOJIbHUKA
K TIO3HAHUIO HOBOTO, PACIIMPEHUI0 U YIIyOJEHHIO COOTBETCTBYIOIIMX 3HAaHUM, U
NOJIyYEHUI0 HOBBIX B TOM YHUCJE MPAaKTUYECKUX HABBIKOB, & TAaKXE€ MOTHUBHPYET
ydaIierocsi Ha npo(opueHTamuio.

[TporpaMMa HalejaeHa Ha HOMOIIb PeOCHKY B OCBOGHMHM OCHOB OpraHM3aluM U

OCYILIECTBIIEHUSI COOCTBEHHOW MPOEKTHO-UCCIENOBATENBCKOM E€ATEIbHOCTH, a TAKKE B
OpUOOpPETEeHUH  HEOOXOIMMOIO  OmbITa It  paboThl  HaA  HMHIWBHUAYAIbHBIM
UCCJIEIOBAHUEM WJIM TIPOeKTOM. I[Iporpamma moMoXeT HMIKOJBHUKY B 0oJiee TIIyOOKOM
U3YYEHUU MHTEPECYIOLEH ero 00JacTh €CTECTBEHHBIX HAYK, a TaAKXKE B IPHUOOPETCHUH
BaXHBIX COIMAJIbHBIX HABBIKOB, HEOOXOAMMBIX AJI1 NPOAYKTUBHOM COLMAINU3ALMUA U

dbopmMupOoBaHUsI TPAXKIAHCKOU MO3UIINU:

— HaBbIKa CaMOCTOATCIIBHOI'O PCHICHUA AKTYAJIbHBIX HMCCIICOAOBATCIILCKUX HWIIN

IMPAKTHYCCKUX 3aJd4, BKIIIOYAaOIICro B cebs YMCHUC BHJICTHL MW AHAJIU3HUPOBATH
HpO6J’I€MBI, Hy)XKIaromuecss B pPCIICHUH, YMCHHC IOCTAJIBHO HpOpa6aTBIBaTB u
PCAIN30BbBIBATH CITOCOOBI pa6OTBI C HUMH, YMCHHC IIJIaHUPOBATH CO6CTB€HHy1-O pa60Ty u

CaMOCTOSITEJIBHO KOHTPOJIMPOBATH CBOE MTPOJIBIKEHHE K JKEIIAEMOMY pe3yJIbTaTy;
— HaBbIKA Ie€HEpPUpPOBaHUS U O(OPMIIEHUS] COOCTBEHHBIX HJEH, OOJEUYEHHS] HX B
yAOOHYIO AJi pacnpocTpaHeHus: Gopmy;
— - HaBbIKa YBAXUTEJILHOTO OTHOUICHMSI K Uy>KUM B3IJIs,IaM U UJiesiM, 0)OpMIICHHBIM
B paboTax JApyrux JOAeW, APYTUX aBTOPOB — BIIAJENIBLIEB HHTEUIEKTYyalbHOM
COOCTBEHHOCTH;

—  HaBblka MOYOJIMYHOTO  BBICTYIUIGHMS  Tiepel  OOJIbIION  ayJIMTOpUEH,
apryMEHTUPOBAHMS W OTCTaWBaHUS CBOEM TOYKH 3pEHHS, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB M B3pOCJbIX, YOSKIECHUS APYTUX B CBOEH NPaBOTE, MPOABMKEHHUS CBOUX

1501 (S)7 8
— HaBBbIKa PabOTHl CO CHEHHAIM3UPOBAHHBIMH KOMITBIOTEPHBIMH IIPOTpaMMaMH,

7a060paTOpHBIM  O0OpPYZIOBAaHUEM, TEXHUUYECKHUMH YCTPOMCTBAMHU, OHOIMOTCUHBIMU
dboHTaMM W  HWHBIMH  pecypcamMH, C KOTOPBIMH MOXKET OBITh  CBsI3aHA

IMPOCKTHOUCCICAOBATCIILCKAA ACATCIbHOCTD IKOJbHHKA.



Kpome Toro, pabora MmIKOJbHHKA HAJ MPOEKTOM WM HUCCIEeAOBaHUEM Oyaer
CrocoOCTBOBATH U PA3BUTHIO €0 aJI€KBATHOM CaMOOLIEHKH.

BapuanTtsl peajqu3anuu nporpaMmMbl U GopMbI IPOBEACHHUSA 3AHATHH.

JlanHas mporpamMma paccyuTaHa Ha padoTy CO IIKOJbHUKAMH 5-9 KJIaccos.
[lemarory BakHee aKIIEHTUPOBATh CBO€ BHUMAHUE HE CTOJIbKO Ha KAUECTBE pe3yJibTaTa
IPOEKTa WM UCCIEI0BAaHUA, CKOJIBKO Ha TOM, YTOOBI yYalllHiiCs OJIy4all 3HAHUS B TOM
YHUCJIE U YEPE3 BBINOJIHEHHUE PAKTUYECKOTO 3aJaHus, J€Ial BEIBOABI U YMO3AKIFOUEHUS
Ha OCHOBAaHMHM CBOErO0 WCCJIENIOBAHUS, YYWICS CpaBHHUBaTh €ro pe3yJbTaThl C
TEOPETUYECKUM MaTEepPHAIOM U UCCIICTOBAHUSIMH JPYTHX MKOJLHUKOB. Takum 00pazom,
HIKOJIbHUK OCBOUT OCHOBBI ITPOEKTHO-UCCIIEIOBATENBCKOMN NEATEIbHOCTH U MPUOOpETET
HABBIK KDUTUYECKOIO OTHOILLIEHUS K MaTepuaiy.

[Iporpamma pa3dbuTa Ha MOJIYJHM, KOTOPbIE MOTYT OBITH HCIOJB30BaHbI JIMOO
YaCTU4HO, JHO0 mnojHocThlo. Tak Moaynp «Kak JKMBOTHblE M pacTeHUs
MPUCTIOCA0IMBAIOTCS (IBOJIIOIIMOHHAS SKOJIOTHSA) Tpeanoiaraercs Jyisi Uu3yuyeHus B 5
wim 6 kinacce B TedeHue opHoro roaa (34 waca B rox). Moayan «OCHOBBI
pacTeHueBoACTBa» M «buoTexHonorus» paccuuTaHbl Ha 68 YacoB M MOTYT OBIThH
peann3oBaHbl B TeueHuH 2-x JeT (1o 34 yaca B roja) wid B TedyeHuu 1 ronga (68 yacos B
rog). Bo BTopoM cnydae BO3MOXKHO TMpOXOXxaeHHWE o00oux Mojayneil («OCHOBBI
pacTeHUEeBOICTBa» B 7 wik 8 kiacce, «bnoTexHoaoruun» B 7 wiu 8 Kiiacce). AHAJIOTHYHO
Moayu «MoJeKysipHble OCHOBBI (DM3HOJIOTUU U (PapMaKoJIoTum» U «MOJNeKyJISpHbIe
OCHOBBI CEJIEKIIMI» PACCUUTAHBI HAa 68 4acOB U MOTYT OBbITh PEAJTM30BAHBI B TEUEHUHU 2X
aet (mo 34 4daca B roa) win B TeueHuu 1 roga (68 dacoB B roa). Bo BTropom ciydae
BO3MOYKHO TPOXOXKJIeHUE 000ux Moayseill («MosekynsipHble OCHOBBI CEJIEKIUU» B 8§
kiacce, «MoJsekysipHbie OCHOBBI (PM3HOJIOTHH U hapMakoIoruu» B 9 kiacce).

MO>XXHO pEKOMEHJ0BaTh HCIMONb30BaTh MOIynH «Kak >XMBOTHbIE W pacTeHUs
npucrnocadauBatoTcs», «OCHOBBI — PAaCTEHUEBOACTBA», «MOJIEKYJISIPHBIE OCHOBBI
CEJISKIIMU» B KAUECTBE HEMPEPHIBHOTO 00pa30BaTeNIbHOTO 1K (5-9 kitacc o 1 Jacy B
HEJICNI0) JUIsl KJIAcCOB arpoOMOTEXHOJOTHYECKON HampaBieHHOCTH. Momymn «Kak
KUBOTHBIC M PACTCHUS TPUCTIOCAOIHUBAIOTC», «buoTexHonorum» u «MONEKyISpHbIC
OCHOBBI (DU3UOJIOTUH U (PAPMAKOJIOTHM» B KAU€CTBE HEMPEPHIBHOTO 0OPa30BATEILHOTO
mukina (5-9 kmacc mo 1 wacy B HeAemio) A KIACCOB OMOTEXHOJIOTHYECKOTO WIIH

MECAUITMHCKOI'O HaHpaBHeHHﬁ.



B3aumocBsa3b ¢ nmporpamMMou BocnuTaHus. [Iporpamma Kypca BHEYpPOUYHOU
NesATEeIbHOCTH pa3paboTaHa C y4yeTOM pPEKOMEHJAlUUid TPUMEPHONM MpOrpaMMbl
BOCITUTAHUS, YYUTHIBACT IICUXOJIOTO-TIEAArOTMUeCKIe OCOOCHHOCTH JJAHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJSET HA MPAKTUKE COCAMHHUTH OOYYAIOU[yI0 M BOCHUTATEIBHYIO
JEATENbHOCTh NEJIarora, OPUEHTUPOBATh €€ HE TOJIBKO HA MHTEIUICKTYaJIbHOE, HO U Ha

HPABCTBEHHOE, COIMAILHOE Pa3BUTHE PeOCHKA. DTO MPOSBISIETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peaNU3alUU MPOrPaAMMBI BHEYPOUHOU

ACATCIIbHOCTH, HAIICAIINX CBOC OTPAKCHUC U KOHKPCTHU3aAlIUIO B HpHMepHOﬁ IMporpaMmce

BOCHIUTAHUS,

— B BO3MOXHOCTH KOMINICKTOBAHUS PA3HOBO3PACTHBIX TI'PYIIT AJA OpraHMU3allnn

HpO(l)OpHCHTaHI/IOHHOﬁ ACATCIIbHOCTH INKOJIbHUKOB, BOCITUTATCIIbBHOC 3HAYCHUEC KOTOPBIX

OTMEYACTCA B HpHMepHOﬁ nporpamMme BOCIIMTAHUS;

— B MHTE€PAKTUBHBIX (pOpMax 3aHATHH U1 IKOJIbHUKOB, 00€CIIEUNBAIOIINX OOJIBIIYIO
MX BOBJICYCHHOCTh B COBMECTHYIO C NEAArOrOM W JIPYTHMH AETBMH JESTEIBHOCTh U
BO3MOXHOCTb 00pa30BaHMsI Ha €€ OCHOBE JAETCKO-B3pOCHBIX OOIIHOCTEH, KIIFOUEBOE
3HAYEHUE KOTOPBIX JUIA BOCHUTAHUSA IOJUYEPKUBACTCA IPUMEPHOM NPOrpaMMOMn

BOCIIMTaHHA.

Oco0eHHOCTH Pa0dOTHI YYUTEJIA 10 MpOrpamMme. 3aj1a4ya YUYUTENS COCTOUT B TOM,
yTOOBl  COMPOBOXJATh TMpOIEcC NPOPECCHOHATBLHON OpUEHTAIMU  IIKOJIbHUKA,
packpbIBas MOTEHIMAJI KaXKJOTO Yepe3 BOBJICUECHUE B MHOTOOOPAa3HYIO AESTEIHHOCTD,
OpraHU30BaHHYIO B pa3HbIX opmax. [Ipu 3TOM pe3ynbraTtoM paboThl yUUTEIS B IEPBYIO
odepe/lb SBISETCS JMYHOCTHOE pa3BUTHE Yyuailerocs. JIMYHOCTHBIX pe3ybTaToOB
YUUTENIb MOXET JOCTHUYb, YBJICKas YYCHHKAa COBMECTHONW W WHTEPECHOM MM O0OUM
NEATEeNIbHOCThIO, ~ yCTAHAaBJIMBas  BO  BpeMs  3aHATUA  J1OOpOKENaTeNbHYIO,
NOACPKUBAIOIIYI0 aTMoc(epy, HachImas 3aHsITUS I[EHHOCTHBIM COJIEp>KaHHUEM.
[IpumepHas cxema MpoBEAEHUS 3aHATHN MO MPOTrPaMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepHalia 1o TeMe.

2. TlonrotoBka K SKCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXICHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHSATHUS.

3. [lpoBenenre MpakTUUECKOTO 3aHATHSI — OCHOBHAS 33/1a4a OCBOSHUE METOI0JIOTHHU

JAaHHOI'O 3KCIICPUMCHTA.



4. Tlo OKOHYaHWM TPEIJIOKHUTH JETSAM, KOTOpPbIE 3aMHTEPECOBAIUCH JAHHBIM
IKCIIEPUMEHTOM, Pa3BUTh €T0 B MCCIIEIOBATEIBCKUN MPOEKT. i 3TOro HE0OXOAMMO
0o0CcyauTh OOBEKTHI, KOTOpHIE YUYEHUK OyJeT UCCIenoBaTh, COCTaBUTh TUIAH
IKCIIEPUMEHTA.

5. TloMOYb YYEHHKY MTPOAHATM3UPOBATH PE3YIbTATHI SKCTICPUMEHTA.

OueHuTh pe3ybTaThl MPOEKTHO-UCCIEIOBATENBCKON AESITEIIBHOCTH IIKOJIHHUKOB
MO>KHO B TIPOIIECCE 3AIUTHI UMK CBOMX pa0OT B paMKax MTKOJIHHOW HAYYHOTIPAKTHICCKOM

KOH(EpEHIINH.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJbHOCTH

Moayb «Kak :KMBOTHBIE U PACTEHUS PHUCIOCAOINBAIOTCH (IBOJIIOLUOHHAS
IKoJI0THs) 5-6 Kiacesl (34 yaca)

1. Mbut uccnedyem scuevie o6vekmul (6 uacoe)

CBoOlCTBa U CTPOEHHME >KUBBIX OpraHU3MOB (CTpoeHHE KieTkH). Bua, ocodp —
OpraHu3M Kak eauHas cuctema. Ananrtauuu (npucnocodnenusi). Ilonstue romeocrasa
AKHUBOro opranuizma. Crioco0bl ero noaaepKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. MccnepoBarenbckue padbotel «Bce mm
(cuHuLbI, OenKK, Oepe3bl U T.1.) 0AUHAKOBbIe? DOTOKBECTY.

Orpannuenuss MopgoJiorThyecKux U Quanosornyeckux agantauui. [louemy
OpraHu3Mbl HE CTaHOBATCA OECKOHEYHO OONBIIMMH, MAJIEHbKUMH, BCEATIHBIM.
[Ipaktrueckast pabota «CocTaBisieM KHUTY PEKOPIOB PAaCTEHUI M >KMBOTHBIX HAIIETO
Kpash».

2. Bnusanue okpyscaroweil cpeovt Ha incusvile opzanusmol (12 uacoes)

dakTopbl OKpyXarouieil cpeabl (a0MOTHUECKUE, OMOTHYECKHE, aHTPOIOICHHbIE).
[Ipumepsl  aOuoTHMdeckux  (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIIMSAHHE Ha
KUBHEJEATENIbHOCTh  JKUBBIX ~ OpPraHM3MOB:  TeMIlepaTypa, CBET, BJIAXKHOCTb.
[Ipaktrueckoe 3anstue «l{Betr u Terio» (KyOWKH JibJla B3BECUTD, TMOJOXKHUTH B YaIIKU
[Terpn Ha pasHOUBEeTHYIO Oymary, depe3 30 MHHYT B3BECUTH 3aHOBO — KTO OBICTpee
pactasui). [Ipaktuyeckoe 3ansaTue «YTo pacTBopseTcs B BoAe» (IKCIepUMEHT <« Kuakuii
nom»). [Ipaktuaeckoe 3anstue «/Iuddysus BemecTB B Boue (pacTBOphI)», «JIBrkeHue

pacTBOopoB 10 MHBeTKYy». IIpaktuueckoe 3anatue «Jlen miaBaeT B Bojae (aiicOeprw,



3amep3aHue BoJoeMoB)». [IpakTuueckoe 3anstue «Jlen npu 3aMep3aHum pacIIUPSETCS»
(pa3pyiieHre KaMHs (T0OYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE =~ 3aKOHOMEPHOCTHM  MPHUCHOCOOJICHHS]  KUBBIX  OpPraHU3MOB K
abuotnueckum ¢akropam. [IpucnocoOnaeHus K OCHOBHBIM aOMOTHYECKUM (aKTopam:
TeMIiepaTypa, BIaXHOCTb M cBeT. l[Ipaktuueckoe 3ansatue «llly6a» (kyOuku Inbaa
3aBEPHYTH B pa3HbIN MaTepual, B3BeCuTh). [Ipaktuyeckoe 3ansatue « [IurMeHTs (MOKHO
pa3zenuTh Ha BaTMaHe Kpacutenu u3 ¢uomactepoB». [Ipaktuueckoe 3amsitue «Kak
YKUBOTHBIE IJIABAIOT B BO/IE» (DKCIEPUMEHT C MUTIETKOMN).

HccnenoBarenbckue paboThl «BrusiHue cBeta (TerJia, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTeHHs B €CTECTBEHHBIX WM HMCKYCCTBEHHBIX YCIOBHSIX» (Ha JOCTYITHOM
MaTepHae).

3. Bzaumooeiicmeusn »yncuewvlx opzanuzmos (4 uaca)

buotnueckne (akTopBHL. 3aKOHOMEPHOCTH pa3BUTHA MEKBHUA0BBIX
B3aUMOOTHoOIIeHUH. KonBomonusa (XMIIHUK-KEPTBA; Mapa3uT-XO034WH) OBOJIOLMS
ctpareruid  noObiBanus  nuu.  CouumansHocTh.  Bunbl-BceneHupl.  Ilepeuenn
pacTEHUUBPEINUTEIIEH. Hccnenosarensckas pabora «Habmonenus 3a
B3aMMOOTHOIICHUSIMHU KUBOTHBIX MPU JOOBIBAHUM MHUINHA (KOPMYIIKW JJISl TITHIL, JUIS
TOPOJICKMX WJIM CEIbCKUX KUBOTHBIX). BebO-kameps». HMccnenoBaTtenbckas paboTa
«PacrnpocTpaneHre BUAOBCUHAHTPOIIOB B HALLIEW MECTHOCTI.

4. Yenoeek 6 rncusnu pacmenuil u y3cusomuvix? (6 uacoes)

AnTpornorennsie ¢aktopsl. [IpaBaa u, 4To MepBOOBITHBIE JIFOAU KHJIM B TApMOHUHN
¢ npupoaoil. OgoMalIHUBAHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHUN. 3a4eM crHacaThb
BBIMUPAIOIIME BUJIBI, KaK 3TO Jelarh. KynbTypHble pacT€HUS W UX JUKUE TPEIKHU.
[Touemy BaxkHO MX cOXpaHATh. PazHooOpa3ue KyJabTypHBIX PACTEHUN M MX 3HAYCHUE B
Ku3HH yenoBeka. KpacHas kaura Bamieit repputopuu. Oco0o oxpaHsieMble TEpPUTOPHH,
3anoBenHUKM Poccun m wmupa. Ilpaktuueckas padbora «Pa3HooOpasue KyJIbTypHBIX
paCTEHHUI B BAILIEM PETUOHE.

HccnenoBarenbckas padota «BiusHue aHTpomoreHHbIX (DaKTOPOB Ha pa3BUTHE
pacTeHui B ropo/ie/HACEIEHHOM ITyHKTE.
Okckypeusi/mpaktudeckas padbora «OOIIT B Bamem permoHe — yHUKAIbHBIE

00BEKTBI TPUPOABDY.



5. Ixonozuueckue nuwiu (6 uacos)

buocdepa — onHa u3 BaxkHenmux o6osouek 3eMiau. UTo Takoe «IKOJIOTHYECKUe
HUIIN» U Kak OHU ¢opmupyrorca? PopmMupoBaHue 3HaHUN MO OHOpPa3HOOOpa3MUIO
KUBHEHHBIX  (OpM,  TOBEACHYECKUX  MPUCIOCOONEHUM,  MoaupuranmoHHas
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacTuTenpHble co00IIecTBa U UX TUIBI. Pa3Burtue
Y CMEHBI PACTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue padoThl «IKOJOTUYECKHE HHIIM BOKPYT TeOsl — OIUcCaHue
dakTopoB OKpykatomeil cpenpl». HccienoBatenbckue padoThl «DEHONTOTHUECKHE

HAOJIOJICHUS .

Moayb «OCHOBBI pacTeHHMEBOACTBa» 7-8 Kiaccnl (68 yacos)

1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOACTBO: OCHOBHBIC (PAKTOPHI BBIpAIIMBAHUS PACTECHUH.
Hcropust pa3BuTHs arpoXuMu4eckux 3HaHui (padotsl M.B. Jlomonocoga, FO. JInbuxa,
byccenro, B.B. JlokyudaeBa, K.A. TumupsizeBa, I1.A. Kocteruesa, JI.H. [Ipsaaunnukosa u

ap.). [Ipaktudeckas padora «bouka JInGuxay.
2. Aepomexnuueckuil 3xcnepumenm (6 uacos)

[IpaBuia mMOCTaHOBKM arpodKcnepuMeHToB. IlocTaHOBKa HKCIEPUMEHTOB C
pactenusiMu. BeiOOp TeMbI, COCTaBIE€HUE TUIIOTE3bI, LEIU U 3a7a4 IKCIEPUMEHTA IO
BBIDAIIIMBAHUIO PAaCTEHUM B KOHTposmpyeMon cpene. KoHtponm, noBTOpHOCTH,
NpoBEJEHUE »dKcriepuMeHTa. llnanupoBanue »skcriepuMenTa. OlLEHKa pe3yJbTaToB
skcniepuMenTta. MccnenoBarenbckas padota «PakTophl, BIUSIOIIME HAa MPOpacTaHUE
CeMsiH (pPOCT MPOPOCTKOB)».

OcBOeHME TEXHOJOTUH KPYTJIOTOJIMYHOTO BhIpAIIIMBAHUS CaJlaTOB U MUKPO3EJICHU
B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycIOBUSX. COOp YCTAaHOBKM ISl BBIPAIIMBAHMS
pacTeHUl B KOHTPOJIUPYEMbBIX YCIOBUSIX.

3. Ponb xumuueckux snemenmoes ¢ numanuu pacmenuii (20 yacos)

Bona. PactBop. BbITsSKKa. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTL M pH
pactBopa. PoJjib XMMHUYECKUX AJIEMEHTOB B MUTAHUU pacTeHUi. [loiryyeHne nuraTeabHbIX
BellecTB pacTteHusmu. [Ipakruueckas padota «CxeMbl MUTATENBHBIX PacTBOPOB. Pacuer
7103 YIOOpEHUI JTsl MUTATEIIbHBIX PACTBOPOBY.

VY noOpenusi: oprannueckue, MUHEpaJIbHbIe, MUKPOOHOJIOTHUECKHE. TUITBI MUTaHUS

pactenuii. Bo3ayiiHoe U MHUHEpabHOE (KOPHEBOE) MHUTaHUE pacTeHwil. TpaHCropT



MUTATEJIbHBIX BEIIECTB PACTEHUM: BOCXOAAIIMM W HUCXOAAIIUM TOK. BaxknHenmme
Kanuinele, pochopHbie U a30THBIE yIOOpeHus, ux cBoWcTBa. IIpocThie U CIOXKHBIE
ynoopenus. [Ipaktuueckas padora «IIpaBuna cmemmBanus yanoOpenuii» [Ipaktudeckas
pabota «I[lutaHue pacTeHU: TEXHOJIOTUS IPUTOTOBJICHUS MUTATEIBHBIX PACTBOPOB JIJIs
Pa3HBIX KYJIbTYp».

Poct u pa3ButHe pacTeHui: STanbl OHTOTE€HE3a, (AKTOPHI, BIUAIONINE HA POCT
pacTeHWil: CBeT, TyCTOTa TMOCaAOK, mHTaHue, cyocrpar. IIpakTtudeckas pabora
«MOHUTOPHUHT MUHEPAJIBHOTO MTUTAHUS PACTCHUIN.

Oco0EHHOCTM MHUTaHWS PacTEHUM a30TOM. A30T U €ro 3HAYEHUE B KU3HU
pactennii. DOpMBbI a30Ta U UX IIPEBPALICHUE B IIOYBE.

Ucrounnku dochopa nns pactenus. 3Hauenue Gocdopcoaepxaimx coeAMHEHUMI
B KiIeTKe. Ponb Makposprudyeckux coequHennit gocdopa B SHEPrETUIECKOM OOMEHE.

Bnusinue kanus Ha (QuU3MUECKHME CBOMCTBA MPOTOIIA3Mbl, HAa (PEPMEHTHI
YTJIEBOJIOPOTHOTO 0OMEHa, CUHTE3 0elKOB U Jip. Ponb Kamust B moJiep>kaHu HOHHOTO
OaslaHca B TKaHSX, B MPOIECCaX CAMOPETYIISIUY.

PerynaropHas u CTpykTypooOpa3oBaTelibHasi pOJib KajbIUs. YdYacThe B
00pa30BaHUM KJIETOUYHOW CTEHKHU, MOACPKAHUU CTPYKTYpbl MEMOpPAH U PETYJISIUS UX
MPOHUIIAEMOCTH.

3HaueHue MarHus B MeTaboym3Me pacTeHuid. MarHuili B cocraBe xyiopoduiuia,
CXOJICTBO XJIOpOo(UIIIa M TeMOrIO0MHA KaK CBUJIETEIHCTBO €IMHCTBA OPTaHUYECKOTO
Mupa.

Cepa u ero OCHOBHBIE COCIMHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3aIMK KIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

MukposnemenTsl. [IpenctaBiaeHus o0 pojau MHUKPOIJIEMEHTOB B METabOIU3ME
pactenuii. OCOOCHHOCTH TIOCTYIUJICHUSI MUKPOAJIIEMEHTOB B pacTeHus. CHHEprusM u
aHTArOHU3M 3JIECMEHTOB MTUTAHUS PACTCHUIA.

PacturenpHas nuUarHoCTHKa W METOIbl HACHTH(UKAIMM HEIOCTATKa/M30bITKA
arieMeHTOB nutaHus. [IpakTrudeckas padota «PacTurenbHast IMarHOCTUKAY.

Uccnenosarenbckas padota «OlieHKa COCTOSIHUS KOMHATHBIX PAaCTECHUM, pacTeHUHN
Ha INIKOJIbHON TEPPUTOPUM, YCTAHOBKA MPUYHMH MATOJOTHMUYECKUX COCTOSAHHUM (Ipu

HaJIUYUN ).



HCCHCHOB&TCHBCK&H pa60Ta «OH@HK& BJIIMSIHUA PaA3JIMYHBIX JJICMCHTOB Ha

COCTOSIHME PACTEHUH (COCTaBIIEHUE PA3IMYHbBIX MOJKOPMOK)».

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

[TonsTre o perymnsTopax pocta pacteHH. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEpEIUTNHBI, IUTOKMHUHBI). THrMOUTOPBI pocTa pacTeHuil: 1. mpupoaHbie
(abcuu3oBasi KUCJIOTAa M HEKOTOpblE (PEHONbHBIE BElIECTBA (MKymMapoBasi, KOpUYHAs,
CaIMLIUJIOBAsl K-ThI), 2. CHUHTETHYeCKHe (MOpGAKTHUHBI, pETapAaHThl, Ae(POIHAHTHI,
JNECUKaHThl, repOuuuabl). OUTOMOHUTOPUHI M OLEHKA COCTOSIHUA PACTEHUM.
CoBpemeHHble criocoObl MOHUTOpHHra. Ilpakrtuyeckas pabora «DUTOMOHUTOPUHT U
OILIEHKA COCTOSIHUSI pacTeHuid. COBpEMEHHBIE CLIOCOOBI MOHUTOPHHTA.

Hccnenosatenbekas paboTta «BiusHUe reTepoaykCHHa Ha IIpopacTaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HbIX YCIOBUSIX) PA3IMYHBIX PACTEHUII.

3aiuTa pacTeHUM OT BpeauTeel: ocHOBBI OnoMmerona. [lpaktuueckas padora

((HHC@KTapI/II/IZ IpaBujia U yCJIIOBUA Pa3BCACHHA IMOJIC3HBIX HACCKOMBIX» .

5. Boonas, necuanaa u nousennan Kyibmypol, ux NPUMEHEHUE 8 blPpAU{UEAHUY
pacmenuil. @uzuonozus pacmenuii (8 uacos)

Bonnas, necuaHass ¥ NMOYBEHHAsl KyJbTYpbl, X NPUMEHEHUE B BbIPALIMBAHUU
pactenuii. [IpoBenenue Boawsl B KopHe U cTebne pacteHuit. [Ipaktuueckas pabora
«KopHeBoe naBiieHuE.

BoaHblil pexuM pacTeHUH: CTPOCHHE YCTHULL: (PAKTOPbI, BIMUSIOIIME HA HX
PACKpBITHE U 3aKpBITHE. 3HAUEHHE MEXaHNU3Ma PETYJISALNNA UCIIAPEHUS BJIarM PACTEHUEM.
[TpakTrueckas pabota «IIpurotosneHue npenapara yCTbUIl METOJOM CJETIKa.

UccnenoBarenbckue paboThl: «BnusHUE YCIOBUN COACp)KAaHWA PACTCHUN Ha
KOJIMYECTBO YCTHUID).

@DOTOCUHTE3 — YHUKAJIbHBIM Mpolecc pacTeHuil. TeMHOBas W cBeToBas (a3bl
doTocuHTe3a. 3HaueHue (HOTOCUHTE3a AJI KUBBIX OpraHu3MoB. [Ipaktuueckas pabora
«DyHKIIMOHAJIbHAsA  JUArHOCTMKA PACTEHHMH II0  AKTUBHOCTH  XJIOPOILJIACTOB)»
UccnenoBarenbckas padbora «Omnpenenenue xyopodumia A u b, oleHka

(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUH U ()aKTOPOB, BIUSIONINX HA HEE.



dakTophl pocTa pacTeHU: BO3AyX U a’pauus. [lon3emMHoe qpIxaHUe pacTEeHUI:
COCTaB IOYBEHHOI'0 BO3/1yXa, ra3000MeH. ['a3000MeH 1pu 6€CrIoUBEHHOM BBIPAILMBAHU Y.
[Tpaktuueckass pabora «Aspauusa, CO2 u O2. [lpixanue pactenuit». Ilpaktnueckas
paborta «/IpIxaHue pacTEeHU: OLICHKAa MHTEHCUBHOCTH JIbIXaHUS paCTEHUH U IIJIOJOBY.

HccnenoBatenbckue paboTel: «BiusHue crocoba BelpamuBaHus (cocTaBa
UTATEJIbHOM CMECH, CXEMbl BHECEHHSI) HA POCT U Pa3BUTHS Pa3IUYHbBIX PACTEHUN.

6. Kyromypusie pacmenus. Cospemennsie acnekmol cenexyuu (20 yacos)

Kak uenoBek cranm wucnonp3oBarh pacteHusi? CBs3b pa3BUTHS LMBHIM3AIUH
yeJioBeKa M oJloMalTHuBaHus pacteHuil. Jlomectukanus. Juckyccust «JloMmectukarus,
BCE JIM PAcCTEHUS M IKUBOTHBIE, KOTOpPHIE JKUBYT PSIJIOM C YEJIOBEKOM HM
0JIOMalTHUBAIOTCS? MOKHO JIM CYUTATh TapakaHa OJJOMAIIHEHHBIM KUBOTHBIM 75

HacneacTBeHHOCTh 1 U3MEHYMBOCTb — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
W3menunBoctb. Buasl usmenHunBocTh. [lpakThueckas paborta «MoaudukanuoHHas
U3MEHYHUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JAEPEBA)».

I'en — MarepuanbHbIi HOCHUTENb HACIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyxnenHnoBbie kucnotel. JIokainM3anus T€HETHYECKOrO0 Marepualia B KieTke. JleneHue
kietok. Permmukanus [JHK. OcHoBHast torma MonekyasipHOr 0Mosiorud. TpaHCKpUIIUSL.
Tpanciauus. Myrtanuu. IIpaktuueckas padora «l'eH — HHCTPYKIHS MO COOpKE KIETKU
(Ha Oucepe winu KoHCTpykTope)». I[lpakrtuueckas pabora «Myrtauus Ha OyTepOpoie
(J1r000M OOBEKT W3 MpeAplaylied padoThl, A€ M3MEHEHHWE WHCTPYKIMU NPUBENET K
W3MEHEHUIO BHEIIIHETO BHU/Ia OOBEKTA)».

D¢ dexT OyThUIOYHOTO TOpPJIBIIIKA UM TeHETHUYEeCKOe pa3HooOpasue. UTo Takoe
reH0aHk? 3aueM COXpaHsATh TEHETHYECKHE pecypchl pacTeHui? OCHOBHBIE CITOCOOBI
COXpaHEHUsI TEHETUUYECKUX PECYpPCOB pacTeHuH (ex situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH romosiormueckux psanoB. LleHTpsl
IIPOUCXOXKIAEHUs KyJIbTypHbIX pacteHnid H.M. BasunoBa u IL.M. JXXykosckoro.
[Tpaktrueckas pabora o rpynmnam «OTKy/1a Ha HallTMX CTOJIaX (PYKThI/OBOITH/3IAKI.

OcHoBHble MeTonbl cenekuuu. [ubpuauzamus. Popmbl oTO60pa. OCHOBHBIE
HaIpaBJIeHUs] CEJICKIMU: YIy4YlIEHUE YPO’KalHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
abuotnueckuM (pakropam. [Ipakruueckas padbora «BripamuBaem ropox. Kak nmpoectu

CKPCHIMBAHUC Y TOPOXa».



Ecte nm xu3Hp B mnpoOupke? buoOTeXHONOTHS KYJIbTYPHBIX PACTEHHI.
UccnenoBarenbckass pabora «BelpammBanue pacTteHud B HOpoOupke» (MOXKHO
BOCMOJIB30BaTbCSl PE3YJIbTATAMH MPEABIAYIIUX SKCIEPUMEHTOB II0 COCTABJICHUIO
MUTATEIBHBIX PACTBOPOB JJIsl PACTEHU ).

Kak  uenoBex  moxer  moauduuupoBaTh  pacteHusi?  ['eHeTrmyeckoe
penaktupoBanue. COBpEeMEHHBIE  MOAXOIbBl W JOCTHKEHUS  T'€HETUYECKOIO
pemakTupoBanus pactenuid. [IpakTuueckast pabota «['€eHOMHBIE HOKHUIIBI

(MomenpoBanue padotsl cucrembl CRISP-Cas).

7. Pacmumenvhasn npooykuus. (8 uacos)
Hanzemusie u moazeMubie opranbl pactenuit. [loGer u Bugon3MeHeHHbIN mo0Oer
pactenuii. CriocoObl pa3MHOKEHUS PACTEHUH.

[TonsTe o0 KadyecTBe NPOAYKTOB TmUTaHus. [IpoGiemMbl  KOHKYpPEHIIMU
OTEYECTBEHHBIX MPOIYKTOB MUTAHUS C UMIOPTHBHIMU. JIOTUCTHKA JOCTABKU U CPEICTBA
coxpaHeHusi MpoAykToB mnuTaHus. [Ipaktudeckass pabora «IIpeneiabHO AOMYyCTUMBIE
koHneHTparuu (ITJIK) u meTonsl KOHTpOJs OE30MACHOCTH PACTUTEIBHBIX MPOIYKTOB
MATAHUSY.

Mukpo3seneHb: Mojae3HoCTh U TexHonorus. MccnenoBarenbckas pabora «OrieHka

KaueCcTBa BBIPAIIEHHON MUKpPO3eIeHN» (JIn0O CBOS, TMO0 U3 Mara3uHa).

XUMUYECKHUI aHau3 MPOAYKIUU. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torenmometpus. Xpomatorpadus. [Ipakruueckas padora «MeToIbl OLIEHKN KauecTBa
pPaCTUTENBHOM MPOAYKIIMHM: XpaHEHHWE M COXPAHHOCTh MHUTATEIBHBIX BeIIECTB» (TI0
JOCTYITHOMY O00OPYIOBaHHUIO).

Uccnenosarenbckas pabora «Omnpenenenue ButamuHa C METOJI0M OOpaTHOTO

TUTPOBAHMS B IIJI0/IaX HA PA3HOM CPOKE (Coco0e) XpaHSHUS».

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

1. Buomexnonozusa (4 uaca)

[TonsiTHe OWOTEXHOJOTHH. 3aueM YEJIOBEKY OHOTEXHOJIOTHMH, B YEeM UX
MPEUMYIIECTBO Mepe]] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MIPOMBITIUICHHBIE MUKPOOPTAHU3MBI, KJICTKH M TKaHW PAaCTCHUM, )KUBOTHBIX M YEJIOBEKa,
onokatamuzatopel. [IpakTudeckass pabora «lIpumepbl mpuMeHEHUsST OHUOJIOTUYECKUX

00BEKTOB B TBOEH KU3HU).



Coipbe mji1 OMOCHMHTE3a U OlLEHKA €ro OMOJIOTHYeCKOW LEeHHOCTH. OCHOBHBIE
UCTOYHUKHU yriieponaa, a3ota, Qocdopa, mukposnemeHToB. MccieqoBaHue HOBBIX
VCTOYHUKOB CHIPhs (BKJIFOUAsI BOIIPOCHI €T0 MPEABAPUTEILHON 00paboTKN), pa3paboTka
HOBBIX MHUTATEIBHBIX CPEJ, B TOM YHUCJE BKIIOYAIOUUX OMOCTUMYIATOPHI U JpYyrue
AJIEMEHTHI YIIPaBJIEHUS U ONTUMHU3AIMHU MPOIECCOB OMOCHHTE3a. MeTOIbl ONTUMHU3AIUN
MUTATEIBHBIX CPE]I.

2. Mukpoouonozusa (12 uacos)

[Tonoxenue NPOKAPUOTOB B CHUCTEME oOpranuueckoro wwupa. CTpoeHue
OaxTepuanbHOi KieTku. Knaccudukanus 6akrepuit. Mopdomnorus 6akrepuii. [IpocTteie
U CIOXKHBIE METOJbl OKpamMBaHus Oakrepuil. dusnosnorusi OaKTepuil: NUTAHUE,
JBIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM ApxXen (3KCTPEMO(]HIBHOCTD,
0COOCHHOCTH cTpoeHus kietkn). JlaboparopHas pabota « DUKCHPOBAaHHBIE MPENapaThl
Oaktepuil. OrmnpeneneHue (GOpMbI NPEUIOKEHHBIX  KYJIbTYP MHKPOOPIaHU3MOB,
UCIIOJIB3YsI MPOCTOM MeToj oOkpacku» JlaGopartopHas pabora «OmpenesieHHe TuIia
KJIETOYHOM CTEHKHU METOJO0M OKpalinuBaHus 1o ['pamy» (IIpu HATMYUU PEAKTUBOB).

MonoyHokucnoe u cnuproBoe OpoxkeHue. DoToTpodHbIE W XEeMOTPO(HBIE
Oaktepun. Kunernueckoe  omucaHue  Ipolecca  pocTa  MHUKPOOPTaHHU3MOB.
OKCHOHEHIMaNbHast ~ MoJenb  pocta. KuHernka ruben  MUKPOOPTaHHU3MOB.
JlaboparopHas padota «IIpuroroBieHne NpUKU3HEHHBIX MPENapaToB MOJIOYHOKHCIBIX
OaKTepuii».

[Tatorennsie 6akTepuu. UyMHas majodka U 4YepHast CMEpTh, OOTYIU3M, CTOJIOHSIK,
Tyoepkynes. Ucropust 60prObI ¢ OakTepuanbHbiMU HHGeKIsAMU. JlabopaTopHas padbora
«IToceB cMmbIBa ¢ pyk Ha vamku [letpw». JlabopaTopHas pabora «Bwinenenue 4yucToi
KyJbTypbl OakTepuii. Merton pasBeneHuil. MeTol  HUCTOIIAIOIIETO  IITPUXAy.
JlaGopatopHas pabotra «Mopdosorndeckas XapaKTEPUCTUKA BBIJICICHHOW YHCTOU
KYJIbTYpbI: XapaKTepUCTUKA KOJIOHUH, PopMa OaKkTepuil, TUIT KIIETOYHOU CTEHKI.

Boiina 0eCKOHEYHOCTH: aHTUOMOTUKHU TPOTUB OakTepuil. MexaHu3Mbl ACUCTBUI
aHTUOMOTUKOB. MeXKIIeTouHass KOMMYHHKanus Oaktepuit. UYyBCTBO KBOpyMa.
JlabopaTtopHass pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha 4Yallke 0e3 U C
nobapyieHnss aHTUOMOTHKOBY HccnenoBarenbckasi padota «llorck MHUKpPOOPTaHU3MOB
00J1aat0UX AHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenune Oaktepuil uenmoBekoM. KuHeTHueckoe omnucaHue OHOCHHTE3a

IIPOAYKTOB MHUKpOOpraHu3mamu. bakrepnu, KOTOpbIE MOTYT pasiararb IUIACTHK.



HccnenoBarenbckas padoTta «BblaeneHne MOJIOYHOKHUCIIBIX OaKTepUid, UCCIIEIOBAHNUE UX
AKTUBHOCTH.

MuxkpoopranusmMsl B arpo0MoTexHoa0ruu. MckyCcCTBEHHBIE acCOLMAMK PaCTEHUH
¢ MukpoopranusMmamu. MccienoBatenbckas padbota «BslaeneHue O0akrepuil Moe3HbIX

JUTA paCTCHUI.

3. Jykapuomuueckue opeanuzml ¢ Ouomexnonozuu (niecHesvle 2puobsl,
opodicdxcu, 600opocau) (12 uacos)

[1necHeBbIe TPUOBI TPOTYIIEHTHI OMOJIOTMYECKU aKTUBHBIX BEIIECTB.
OO6miast xapakTepucTUKa JIPOXIKEH caxapoMuleToB. McTopus HCIOIb30BaAHUS

JIPOXOKEH B TPAAUIIMOHHON OMOTEXHONOTUU. TEeXHOJOTUY BUHOACIHS U XJIEOOEUEHUsI,
CHeIMaIN3UupPOBaHHBIE pachl JApoxokei. Merabonusm apoxokei. Peakius cnupToBoro
opoxenusi. Jlaboparopuas pabota «lloacuer kieTok Apoxxkeld B kKamepe [opsieBay.
JlaGoparopHas padbora «OOHapYyKEHHE MPOIYKTOB CIIUPTOBOTO OPOMKEHUS: ITUIIOBOTO
CupTa W yTIEKHUCIOoro rasza». [lodyueHue BTOPUYHBIX META0OJUTOB B JAPOMOKAX.
Jposxoku Kak npoaylieHThl Onotorius. [TomydeHue 1eaeBbix OSIKOB B IPOXIKAX.

OcoOeHHOCTH BEreTaTUBHOTO M IMOJOBOTO Pa3MHOXKEHHS Yy APOXKKEH, 3HAUCHUE
W3YYCHUST MHTO3a M ITUTOKWHE3a I ONTHMHU3AIMH TIPOIECCOB KYJIHTHBHUPOBAHUS
JPOXKEBBIX MITAMMOB, TOHUMAHUS TPUYUH MATOTEHHOCTH JAPOXOKEH U TpUOOB, TTOMCKA
MUIeHeH  (QyHTHUIMAOB W pa3pabOTKM  HOBBIX JICKAPCTBEHHBIX  TMPEMapaTOB.
JlaGoparopHnas pabora «HaOmromeHwe  pa3sMHOXKEHHS — JPOXOKEBBIX  KJIETOKY.
[Ipaktuueckast pabora «llomydyenne TBopora u kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
O0aktepuit». IlpakTudeckas padora «OCHOBHBIC BHJBI KBaca MU HMX XapaKTCPUCTUKA»
«JIpo’>kd ¥ MOJIOUYHOKHUCIHBbIE OaKTepuu, MPUMEHSEMbIC NJisi MPOU3BOJICTBA KBACA.
[Ipaktuueckass padbora «CpaBHUTENbHBIA aHANIM3 PA3BUTHUSL JPOXIKEH B a’pOOHBIX H
aHa’poOHbIX  ycioBusix». [IpakTuueckass pabora «MeTOabl OIICHKH CBOMCTB
xJie00oneKkapHbIX Apoxokeid. OCOOEHHOCTH TMPUMEHEHHUS NPECCOBAHHBIX, CYIICHBIX U
WHCTAHTHBIX Apoxoken». MccnenoBarenbekas padora «BnusHue Qpu3nko-XuMHUYECKUX
(GaKkTOpOB Ha KaueCTBO OMOTEXHOJIOTHMUECKOW Mpoaykiuu (KBac, kedup, Chip, Xjied u
TIp.)».

Bomopocnn — mepcnekTUBHBIN OOBEKT JUIsl TPOU3BOJCTBA O€NIKa W YTJIEBOJOB.

buortexnosornyeckue MCTOJAbl OYHMCTKH TBEPAbLIX, KUAKUX OTXOAOB H F8,3006p213HBIX



0TX0J10B Mpou3BoACTB. CTouHble BOAbl. CXEMbl OUMCTKU. BHOQUIBTPBI, a3pOTEHKH,
METAaHTEHKH, OKCUTEHKH. AKTHUBHBII MJI M BXOISIIME B HEr0 MHUKPOOPTraHU3MBI.
Hcnonp3oBanue BOIOpOCIEl B OUMCTKE CTOYHBIX BOJ. MccrnenoBarenbckas paboTa

«BnusHue ¢puznko-xumMuueckux GpakropoB Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasa ungopmayusn (8 uacos)
HacnenctBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOWMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocth. Bunmbl m3menunBocTh. Ilpaktuueckas pabora «MoaudukarmoHHas

U3MEHYUBOCTD (JIUCThS, UTOJIKHU C OJTHOTO JePEBa)».

I'en — MarepuanbHbIi HOCHTEIb HACIEACTBEHHOCTH W  W3MEHYMBOCTH.
HyxnennoBble kucnotel. JIokanu3anusi TeHETUYECKOrO0 MaTepuaia B KieTke. JleneHue
kietok. Permmukanus [JHK. OcHoBHast torma MonekyasipHOr O0MoJorud. TpaHCKpUIIUSL.
Tpancasauus. Mytauuu. [paktuueckas padota «['eH — HHCTPYKIUS MO COOpKE KIETKH
(Ha Oucepe wiu KOHCTpykTope)». lIpaktuueckas pabora «Mytauus Ha OyTepOpoje
(710001 00BEKT U3 Hpeaplaylied padoThl, Ile€ U3MEHEHUE MHCTPYKLMHM MPHUBEAET K

M3MEHEHUIO BHEIIHETO BUIAa OOBEKTA)Y.

5. Bupyconozus. (6 uacos)

[TonoxeHue BUPYyCOB B CUCTEME OpraHnyeckoro Mupa. CTpykTypa U XUMAYECKHM
coctaB BupycoB. Kiaccudukamuss BupycoB. Penponykuus Bupycon. IIpocmotp
JOKYMEHTAIBHOTO (pUIIbMa O BUpycCaXx.

Bupycsl - Bo30yaurenu nuHpekuonHbix 0one3neil. OnkoBupychl. bakrepuodaru:
CTpOeHHue, cBoiicTBa, mpumeHeHue. [lpaktuueckas pabora. «Merton pa3BeneHUN
[IpakTuueckas padbota. « TutpoBanue 6akrepuodarony. bruosornueckre MeToabl 00PHOBI

C BUPYCaMH.

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

OcHoBbl TeHHOU uHXKeHepuu. Bekropa. Crnenuduueckue dhepMeHTh OakTepHil.
[Ipaktrueckass pabora «DHIOHYKJEa3bl pecTpuKIuu (paboTa ¢ HYKICOTHIHBIMU
MOCJIeI0BATEILHOCTSAMM Ha Oymare)y.

brorexHomornn MpoAyKIuu OCIKOB B OaKTepHUAbHBIX KyJIbTypax. JlocTrmkeHus
TeHHOW MH)KEHEPUU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cucTtema aanTHBHOIO HMMYHHUTETa OaKTEpHid U apXei.



[IpakTuueckast padota «I'ennbie HOXHUIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuyenust ' MO. Urpa-auckyccust «Beiurpail rpaHT Ha CO34aHUe
I'MOn».

7. Buomexnonozuu 6 y»cueomunogoocmaee (8 uacoe)

JloMecTuKalys OCHOBHBIE JOMAITHUE KUBOTHBIC, COBPEMEHHBIE IKCIIEPUMEHTAX
M0 TOMECTUKAIIUU KUBOTHBIX (JUCHUIA, HOPKA U JIp. — DKCIIEPUMEHTHI HAYYHOW IITKOJIBI
akagemuka benseBa). Jluckyccus «JlomecTukaiusi, Bce JIU PacTCHHUS M >KHBOTHBIC,
KOTOpBIC >KHBYT PSJIOM C YEIOBEKOM WM OJIOMAIIHUBAIOTCI? MOXHO M CUUTATh
TapakaHa 0JIOMAalTHEHHBIM JKUBOTHBIM 7).

CoBpeMeHHbIE METOAbl B JKMBOTHOBOJCTBE: TPAHCIUIAHTAIMS 3MOPHOHOB,
XUMEpPHbIE  KMBOTHBIC, KJIOHHpoBaHue. [Ipaktuueckas pabora «MeTtonuka
KJIOHUPOBaHUs (MOJICIUPOBAHKE HA Oymare).

OcHoBHbIE 0OJIE3HH 3>KUBOTHBIX W POJb NATOTEHHBIX MHUKpPOOPTaHU3MOB MU
Napa3uToB B pa3BUTUU 3a00J€BaHUI JOMAIIIHUX )KUBOTHBIX U OCHOBHBIX Mepax OOpHOBI
C HUMU; POJIb MIOJIE3HBIX MUKPOCUMONOHTOB B OpraHU3Me KUBOTHBIX. [lonoxkuTenbpHoe u
1no004YHOE (OTpULATENBHOE) BO3IEUCTBUM aHTUOMOTHKOB HAa OPraHU3M B XOJ€ JICUEHUs
JKUBOTHBIX; LEIM W 3aJa4yd BETEPUHApHUHU. BHOTEXHOJOTHs KOPMOBBIX IPENApPaTOB.
[Ipaktrueckast pabora «CocTaBieHre pallioHa MUTAHUS )KUBOTHOTO, PACUET PACXO0B
Ha coxaepxkaHue». MccnenoBatenbckass pabota «OleHKa KadecTBa MOJIOYHOU
IPOIYKLHNY.

8. Buomexnonozuu ¢ pacmenueeoocmee (10 uacos)

OcHoBHbIE MeTOAbl cenekiuu. ['ubpuauzamus. dopmbl or6opa. OCHOBHBIC
HaIPaBJICHUS CEJICKIMU: YIYUYIICHUE YPOKaWHOCTH, YCTOMYMBOCTH K OMOTHYCCKUM H
abuotnueckum (paktopam. [Ipaktuyeckas padbora «BwipammBaem ropox. Kak mposectu
CKpEITUBAaHUEC y TOPOXay.

OcCHOBHBIE TIOIXOIbI CENEKUMH U OUOTEXHOJOTHMU KYJIbTYPHBIX pPACTEHH,
['ubpunuzanus, oOTHaJeHHAs TUOpPUAM3ALMS, WCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopMalysi, MyTareHe3, TeHETUYeCKOe pelnakThupoBaHue). Mcropus cenekuuu B
Poccuu 1 Mupe, UCTOpUS pa3BUTHUS BaXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kax uenoBek moxkeT MoauduiupoBaTh pacTeHus? ['eHHas WHXEHepUs pacTCHUIA:
UTo Takoe TeHEeTHYECKass WHKEHEpPUs pacTeHui. TpaHCreHHble pacTeHus. MeTromsl

nosyyerusi. OOpazoBaHue OMyxoJiel y pacTeHui. ArpoOakTepuanbHas TpaHC(POPMALIHS:



Ti-mma3MusI. I'enbl T-THK. MoJIeKyJISIpHO-TEHETUYECKHUE MEXaHU3MBbI
Tpanchopmanuu. ['eHetnueckoe penaktupoBaHue. CoBpeMEHHbIE MOAXOABI U
JOCTHKEHHUsS] TEHETUYECKOTO penakTupoBaHusi pacteHui. I[Ipakxtudeckas paboTa
«["eHOMHBIC HOXKHUIIBI (MOAeTupoBaHKue padoThl cucteMbl CRISP-Cas).

Ectp 11 xxu3Hb B ipobupke? BUOTeXHOMOTHS KYJIbTYPHBIX PACTEHUN.
HccnenoBarenbckass padbora «BpIpammBanue pacTeHHMl B NpoOHpKe  (MOMKHO
BOCIIOJIB30BAThCA pE3yJIbTaTaMU MPEIABIAYIINX OKCIEPUMEHTOB II0 COCTaBJICHUIO

MUTATEIBHBIX PACTBOPOB JIJISL PACTEHUI )».

Moayab «MosekyasipHble OCHOBBI (PM3HO0JI0TMU M (papMakogorum» 9 Kiace
(17 gyacoB)

1. @u3zuonozuueckas xumus. (5 uacos)

Brenenne. buorennsie anmemenTsl: opranorensl: O, C, N, H. AxtuBabie (popMbl
KHUCJIOPO/JIa, UX TIOJTyYEHHUE, HEUTpaIA3aIus.

Makpo3s1eMeHThI: MPOLECHT COJSpPKaHWUsSI B OpraHu3Me, BBIMOJIHsAeMas (DYHKITHSA,
cojliep)kaHue B MpoaykTax nutaHusi. Ca2+ - CBS3BIBAIOIIME OCJIKH, JETIOHUPOBAHUE
KaJblUs, PETYJSLUA YPOBHS KIBLKSA B OpraHU3ME: TOPMOHBI Mo4YeK. Mg — cTpoeHue
xJopoduiia, €ro aKTUBALKs COJTHEUHON dHEPIHEH.

MuUKpo3JIeMEeHThI: B KaKHX MOJICKYJIaX COJep:KaTcs, BBIMOJIHsAEeMas (YHKITUSA,
colepkKaHue B MpoayKTax nutanus. [locneacTBus nepeno3npoBKU MUKPOIIEMEHTAMMU.
Fe — ycBamBaemble THIBI COCIMHCHUH Kele3a. I eMompoTenHbl, TeMOIIMaHWH,
nutoxpoMbl. Cu — YyCBOGHME M TPAHCIOPT MeAu. benku, coiepkamue Meb.
[Tatonoruueckue cuHIpomMbl MeHke 1 BunbcoHa, CBsI3aHHBIE ¢ META0OJIU3MOM METH.

Toxcuunbie s3meMeHThl [leproanyeckoil cucTembl sl OopraHusMma. BrusHue
HEJ0CTAaTKAa MaKpO ¥ MUKPOIJIEMEHTOB Ha KMBBIC OPTaHU3MBI.

HccnenoBarenbckas paboTta «KonnuecTBeHHas OILICHKA COZEPKAHUS
MHUKPO3JIEMEHTOB WJIM BUTAMUHOB B ITUIIEBBIX MPOAYKTAX»

XKupsi. 3a0oeBaHus 4eJIOBEKa, CBA3aHHBIC C HAPYIICHUSIMH KHPOBOTO OOMEHa.
JAucmunuaeMun.

VYrneBoasl. 3a0osieBaHUSI YEJIOBEKA, CBSI3aHHBIE C HAPYIICHUSMU YTJIEBOIHOTO

obmena. CaxapHbIiil quader.



benku. Ctpoenue. 3a00neBaHus YEI0BEKA, CBI3aHHBIE C HAPYLIEHUSIMU OEJIKOBOTO
obmeHna. dynkiuu 6enKkoB. DepmeHThl. Mexanusm aerctBusi. Kiacchl epMEeHTaTUBHBIX
peakumii. Kodepmentsl. [Ipaktuueckoe 3anstHe «KadecTBEHHbIE pEakIMU Ha
opraHuueckue MoJekyub». Ilpaktnueckoe 3aHsatue «JleHaTypamuss — OenKoB»
[IpakTueckoe 3ansaTre «M3ydeHrne akTHBHOCTH aMUJIA3bD».

ButamuHbl )XHpOpacTBOPUMBIE, BOJOpPACTBOpUMEIE. [IpeBpalieHre BUTAaMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIE THUIIBI META0OJIMYECKUX peakuuil. buosHepreTnueckue MPOIECCHI.
I'muxonu3. Hukn Kpebcea. Llens nepeHoca 31eKTpoHOB. OKHUCIEHUE >KUPHBIX KHUCIOT.
Karabamusm amuuokucior. [mrokoneoreHe3d. CuHTE3 yriaeBOJOB, OEIKOB, >KHUPOB.
Mertabonutuueckue 3aboneBanus. [lpaktuyeckoe 3ansTne «PemieHue 3amad  Ha
HEPreTUYECKU OOMEHY.

Knerka. [lonsatue memOpanbl. @yHkunu MeMOpaH. Bujsl TpaHcnopTa B KIETKY.
MeMOpanHble opraHoujbl. 3a0oJieBaHUsS CBSA3aHHBIE C HapylIeHHUEM pPabOThI
MEMOpaHHBIX OpraHesul, OOJIe3HW HAKOIUIEHHWA. TUIbl KOHTAaKTOB MEXIy KJIETKaMHU.
3Ha4YCHHE MEKKJIETOYHOM KOMMYHMKAIMU Ul 30pOBbsA opranusma. lIpaktuyeckoe
3aHsTHE «/lnanus (kinetouka Tpayoe)».

Anpo. VYpoBHM  yHNakOBKM  XpOMaTMHA.  XPOMOCOMHBIE  TEPPUTOPHHU.

HememOpanHbie OpraHoOu/IbI.

2. Monekynapnasn ouonozus. (5 uacos)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJISIPHOW OMOJIOTHH.

HyxnennoBsie kuciotel. OCHOBHBIE TPUHITUIBI cTpoeHus. [IpakTudeckas padbota
«Brigenenne JIHK w3 Ganana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompeznenenue kadectBa mnpenapatoB JHK ¢ momormibto
creKTpoOTOMETPUN» (MPU HATUYUU 000PYIOBAHUSA).

Marpuunble cuHTE3bl. Perummkamnus — OCHOBa KJIETOYHOro JejieHus. [IpuHuumb
perukanuu. [IpakTudeckas padota «PeryimkaTuBHas MaliMHa (Mrpa-IaeMOHCTPAIUs)».
[Tpaktrueckas pabora «I1LP (Mogens ammmudukaims Ha Oymare)y.

MyTtanuu. Yto Bei3biBaeT u3MeHeHus B crpoennu JIHK. [Ipuniunsl penapamumu.

Tpanckpunius. [Ipaktudeckas padbora «Cusaa mpoMoTopay.



I'enetnueckuit xkoxa. IlpakTudeckas paborta «PemieHue 3amady Ha TeHETUYECKHUUH
kom» Tpancmsus. [Ipaktuyeckas padora «DoaauHr OENKOBY.

Opranuzanusi reHoMa BHpPYCOB I[IpOTHBOBUpYCHBIE CpElICTBa, MEXaHU3MbI HUX
JICUCTBHSL.

Opranmsarusi  reHoma  Oaktepuii  AHTHOAKTEepUATbHBIC mpenaparel.
HccnenoBarenbckas padota «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»

Opranmsamusi reHomMa JykapuoT ['eHoMmMHOe penaktupoBanue. [IpakTuueckas
pabota «PaboTa B COBpeMEHHBIX T'€HETHUYECKUX Oa3ax maHHBIX. [IpoBenenue In silico

aHaJIi3a HOCJIGI[OBaTeJILHOCTGﬁ I'CHOB».

3. @apmaxonozusn (7 wacoes)

[TonsTre o nexapcrBax. [IpuHIMIIBI TTOX0Ja K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT M ero metoisl. MccnenoBaTenbekas pabota «KCIEPUMEHTHI O
OTIpeICNICHUIO0 TOKCHYHOCTH BEIIECTB Ha apTEMHIUIX.

Ilytn BBenenus JIC. @apmMaKOKMHETHKA JIEKAPCTBEHHBIX BelIECTB. BcacwiBaHue
(a0copOums) nekapcTB. OCHOBHBIE MEXaHU3MBbI BCAChIBaHUS. TpaHCIOPT JIEKAPCTBEHHBIX
BeulecTB. ['eHbl u 6enku nepBoit ¢aszsl brnorpanchopmanmu. [yt BeiBeieHUS JIEKapCTB
U3 opraHuzma. OKcKpeuuss H »nuMuHaMs. [eHbl u  Oenku BTOpoll  (pasbl
ouorpanchopmanuu. dapmakonuHamuka. ['7maBHoe U T0OOYHOE, PE3OpPOTUBHOE U
MECTHOE, IPAMOE, HETIPSIMOE U peIIEKTOpPHOE IeHCTBYE.

BI/IILBI B33HMOI[€I>1CTBHH JICKApCTB. CI/IHepFI/ISM N aHTaroHus3m IIpu COBMCCTHOM
):[CﬁCTBHH JICKapCTBCHHBIX BCIICCTB, UX PASHOBUJIHOCTH.

TpancmMeMOpaHHbII CUTHAIUHT. TUIBI KIETOYHBIX PELEnTopoB. MeMOpaHHbIE:
MOHHBIE KaHaJIbl, KaTaJIUTUYECKUE U conpsKeHHble ¢ G-0enkamu; BHYTPHUKJIETOUHBIE:
LIUTOIIA3MaTUYECKHUE U AIepHbIE. MeXaHU3MBbI JIMTaH-PEUENTOPHOTO B3aUMOAECHCTBHSL.
CenekTUBHOCTh (M30UPATENbHOCTh) JEUCTBUS, CBSA3b «XUMHUUYECKas CTPYKTypa —
(dapmakosoruyeckasi akTHBHOCTb BEILIECTBY.

DapMakoJIOrH4ECKON MOIYJISLMU CHUHAIITUYECKOW XOJUHEPTHYECKOW NEepeayu.
MouiekyIIpHBI ~ MeXaHW3M  JeWCTBUS M (apMakKoJIOTMYEeCKHE  CBOICTBa
MXx0JIMHOOJI0KAaTOPOB, TaHTJIMOOJIOKATOPOB U KypapenoJoOHbIX  CPEACTB.
®dapmakoyioruuecKkasi ~ peryJsilius ~ aKTUBHOCTH  aJpEHEPruyeckoro  CHHarca.
AJIpEHOMUMETHKH, aAPEHOOJIOKATOPBL, CUMMATONUTHKU. lIpakTuyeckas pabora

«BnusHHME anpeHallMHa Ha cepJIeUHbIe COKpalieHus (MpOrpaMMHOE 00ECTICUCHHE ).



MonekynsapHas (apMakosioTusi aHTHAIEPTUYECKUX CPEeACTB. [ McCTaMUHOBBIE
peLenTophl: TUIBI, MOJIEKYJsipHas opranuzauusa. CtaOuiau3aTopsl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIM MEXaHU3M JIEUCTBUS, 0OCOOEHHOCTH KIIMHUYECKOTO TPUMEHEHUS,
TOYKHU TPUJIOKECHUS IEUCTBUS UHTUOUTOPOB JTUITUIHBIX MEAUATOPOB.

MexaHn3M ACUCTBUS U NMPUMEHEHHUE IPENAPATOB, CTUMYIUPYIOUIUX IPOLECCHI
UMMyHHTETa. DapMakoJoTHUecKas XapaKTEePUCTUKA WHTEPICHKUHOB: TMOJyYCHHUE,
MEXaHU3M JeucTBusl, npuMeHenre. OCHOBBI MaTOPU3NOIOTHN OCTPO(}Ha30BOr0 OTBETA,
MeJranus BocnajieHuss. MoneKyIspHbIi MEXaHU3M MPOTUBOBOCIAIIUTEIBHOTO IEUCTBUS
TIIOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  MPOTUBOBOCHAIUTEIBHBIX  CPEJCTB.
[Ipaktrueckas pabota «I'McTog0orHYecKre mpenapaTbl UMMYHHOU CUCTEMBI.

[ToHaTHE O HApPKO3€ M HAPKO3HBIX Ipernaparax. KiIeTOYHbIN U HEPBHBIN HApKO3.
@apMaKoJIOTUUECKass XapaKTEPUCTUKA OTAEJIbHBIX TPYIIN HAPKO3HBIX CPEACTB.
[TocnenoBarenbHOCTh ACHCTBUSA Ha LEHTpasbHYyIO cucteMy. IIpaktuueckas pabota
«l'ucTomornuecKre npenapaTbl HEPBHOM CUCTEMBDY.

®uznonornyeckuit coH; ¢as3pl cHa. Bunpbl Hapymenudt cHa I[lonsitue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Mpernaparax (TMIHOTHKAX).

MonekynsipHble acnekThl Houuueniuu.  ONuaTHbIE PEUENnTOpbl, UX THIIBL.
DHKepanuHbl U SHIOP(UHBI - SHAOTCHHBIC JTUTAH bl OMMMATHBIX PELEIITOPOB.

AHTHUIICUXOTHUYECKOE JEHUCTBUE, BIUSHUE Ha (QYHKIHUIO SKCTparmupaMuIHON
CHUCTEMBI, AMOIIMOHAILHYIO cdepy, PBOTHBIM IEHTP, apTepuaIbHOE IaBJICHUE, IEHTP
TepMOpPEryJISiLUU. MOJIEKYJISIpHbIE MEXAHU3MbI JIEUCTBUS HEHPOJICITUKOB, BIUSHUE HA
nohaMUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U TUCTAMUHOBBIC PELIENTOPHI, UX JICHCTBUE HA
KJIETOYHBIE MeMOpaHbl, Ha JNENOHUPOBAHUE TKaHEBBIX MOHOAMHUHOB.
[loTeHuMan3aBUCUMbIE HATPUEBBIC KaHalbl KaK MHIICHU JEHCTBUSI MECTHBIX
aHecTeTukoB. CrocoObl MHTMOMPOBAHUS TMOTEHIIMAI-3aBUCUMBIX HATPUEBBIX KaHAJIOB
MecTHbIMU aHecTteTukamu. [IpakTuueckas pabora «Kapra sxcnpeccun 1o0paMUHOBBIX U
CEPOTOHMHOBBIX PEUENTOpPOB B Mo3re Mblmel». MccrenoBarensckas pabota
«IloBenenueckne TecThl Ha pbiOkax Danio rario. CBeTlio-TeMHass Kamepay.
HccnenoBarenbckas pabora «[loBeneHueckue Tectol Ha peiOkax Danio rario. OTKpbITOE
nose». MccnenoBarennsckas pabota «IloBeneHueckue TecThl Ha pbiOKax Danio rario.

CraifHO€ OBEICHUEY.



MJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOYHOM
AEATEJBHOCTH

3aHATUS B paMKax IIpOorpaMMbl HAIIPpABJICHBI Ha oOecricueHue JOCTHIKCHUA
INKOJbHUKaMH CIICAYOIIHNX JNYHOCTHBIX, MCTAIIPpCAMCTHBIX )41 MNpCAMCTHBIX

00pa3oBaTeNbHbIX PE3YIbTATOB.
JIn4HOCTHBIE Pe3y/IbTAThI:

B cghepe epasicoanckozo socnumanusi: TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM
NESATEIbHOCTH TIPU  BBINOJHEHUM HCCIEIOBAHUM M TIPOEKTOB, CTPEMJIEHHE K
B3aMMOIIOHUMAHUIO U B3aMMOMOMOIIIY.

B cghepe nampuomuueckoco 6ocnumanus: OTHOUIEHHE K OWOJIOTMH KaK K Ba)XHOU
COCTaBIIAIONIEH KYJbTYphl, TOPJOCTh 3a BKJIaJ POCCUMCKUX W COBETCKUX YYEHBIX B
Pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cghepe 0yxoeno-upascmeennoco ocnumanusi. TOTOBHOCTh OLICHUBATh MOBEJCHUE U
MOCTYIIKA C TIO3WLIHAM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHUYECKON KYJIbTYPHI;
MOHMUMAHHE 3HAYUMOCTH HPABCTBEHHOTO ACIEKTA JEATEIbHOCTH YEIIOBEKA B MEUIIUHE U

OHOJIOTHUH.
B cghepe scmemuueckoco socnumanusi: TOHUMaHUE POJIM OHMOJIOTUU B (DOPMHUPOBAHUN
ACTETUYCCKOM KYJIbTYPBI TUIHOCTH.

B cgepe @uzuueckoeco eocnumanus, Gopmuposanus Kyibmypsl 300p08bsi U
IMOYUOHANLHO2O 0ON1A20N0AYYUs: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBBIO U
yCTaHOBKa Ha 3710POBBI 00pa3 ®U3HHU (310pOBOE MUTAHKUE, COOIIOIEHNE TUTUEHUYECKUX
MIpaBUJI U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OT/IBIXA, pEryJisipHas pu3ndecKast
aKTUBHOCTD); OCO3HAHME MOCIIEICTBUI U HETIPUATHE BPEIHBIX TPUBBIUEK (YIOTpeOIeHUE
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHHE) U UHBIX (DOPM Bpeaa i1 PU3NYECKOro U ICUXHUYECKOTO
3I0pOBbS; COOJIIOJIEHNE MpaBuil O€30MaCHOCTH, B TOM YHCIIE HaBBIKM 0O€30I1acHOTrO
MOBEJICHUSI B MPUPOAHOM cpelie; chOpMUPOBAHHOCTh HaBblKa pedIeKCuu, yrpaBieHUE

CcOOCTBEHHBIM OMOIIMOHAJIBHBIM COCTOSAHHUCM.

B cgpepe mpyoosoeo éocnumanus: akTUBHOE YYacCTHE B PEIICHUN MPAKTUYECKUX 3a7ad
(B pamMKax CeMbH, IIKOJbI, TOpoJa, Kpas) OHOJOrMYECKOM M HKOJIOTHYECKOU
HaANpaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3yUeHUIO0 Npodeccuil, CBSI3aHHBIX C

OHOJIOTHEN.

B cd)epe 9KoJjlocudecKkozo socnumanus. OpUCHTAllUA Ha IIPUMCHCHHC OMOJIOTHYECKHUX

3HaHUH MPU peLIeHUH 3a7a4 B 00JaCTH OKPY>KAIOIIEH Cpe/ibl; 0CO3HAHUE IKOJOTUYECKUX



HpO6JI€M u HYTeﬁ HX pCHICHUA; TOTOBHOCTh K YYAaCTHIO B HpaKTquCKOﬁ ACATCIBbHOCTH

AKOJIOTUYECKOM HaIpaBJICHHOCTH.

B cghepe nonumanus yennocmu Hayuno2o nosnanus: OpUEHTALNs HA COBPEMEHHYIO
CUCTEMY HAYyYHBIX MPEICTaBICHUNA 00 OCHOBHBIX OHOJOTHYECKHX 3aKOHOMEPHOCTSIX,
B3aMMOCBS3SIX YEJOBEKa C NPHUPOJHOM M COLMAIBHOM CpENOW; IOHHMaHUE pPOJIU
OMOJIOrMYecKON HayKH B (POPMUPOBAHUN HAYYHOT'O MUPOBO33PEHUS; Pa3BUTHE HAYUYHOU
J1r0003HATEIBPHOCTH, HHTEPECAa K OMOJIOTMYECKON HayKe, HaBBIKOB MCCIIEIOBATEIbCKOM
NEATEIBHOCTH.

B cgpepe aoanmayuu x usmensiowumcs ycro8usamM COYUANbHOU U NPUPOOHOU Cpeobl:
aJICKBAaTHAs OLICHKA M3MEHSIOLIMXCS YCIOBUW; NIPUHATHE PEeIICHUs (MHAUBUAYaIbHOE, B
Ipynne) B HU3MEHSIOIIMUXCS YCIOBUSAX HA OCHOBAaHMM aHalW3a OMOJOTMYECKOU
uHbOpMaIluy; TJIAaHUPOBAHUE ACHCTBUII B HOBOW CHUTyallMM Ha OCHOBAaHWU 3HAHUN
OMOJIOrMUYECKUX 3aKOHOMEPHOCTEH.

MeranpeameTHbie pe3ybTaThbl:

B cghepe osnaoenus ynusepcanvnuvimu yueOHbIMU NO3HABAMENbHLIMU OCUCTNEUAMU

ba3oBbIe JorHUecKue NEHCTBUS:

* BBIABIATHP M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK OWOJIOTHYCCKUX
00BEKTOB (SIBIICHUN);

¢ YyCTaHaBJIMBaThb CYIl[eCTBeHHBIfI IIPHU3HAK KJ'IaCCI/I(i)I/IKaHI/II/I OMOJIOTHYECKHUX
00BEKTOB (HBJIGHHﬁ, HpOHGCCOB), OCHOBAaHUA IJIAd O606HI€HI/I}I h CPaBHCHHA,

KpUTEPUHU POBOJUMOTr0 aHAJIN3a;

* ¢ y4€TOM NpeUI0KEHHON OMOJOTrMYEeCKON 3a/ayil BBISBISATH 3aKOHOMEPHOCTU U
MPOTUBOPEYMS] B paccMaTpUBaeMbIX (akTax W HaONIOACHMSX; Mpeiaratb

KPUTEPHUH JIJIs1 BBISBJICHUSI 3AKOHOMEPHOCTEW U TPOTHUBOPECUHNIA;
* BBISBIATH JePUIUTBEI HHGOPMALUM, ITAHHBIX, HEOOXOJMMBIX JUIS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

* BBIBIATH TNPUIUHHO-CIIEJACTBEHHBIC CBSI3M TMPU HM3YYCHHH OHOJIOTHYECKUX
SBJICHUM M TPOLIECCOB; JENaTh BBIBOJABI C HCIOJIb30BAHUEM JECAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOYEHUH 10 aHAIOTHH, (OpMYIHpPOBATH

THUITIOTE3BI O B3AUMOCBA3AX,

*  CaMOCTOSITENIBHO BBIOMpATh CIOCOO perieHus: y4eOHOW OMOJIOTMYeCKO 3a1adu
(cpaBHUBATh HECKOJILKO BapUaHTOB PEIICHUS, BEIOMPATh HAOOJIee TTOAXOIAIINN

C Y4ETOM CAMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble Hccae10BaTEILCKUE ACHCTBUS:

¢ HCIOJIB30BaTh BOIIPOCHI KaK I/ICCJICILOBaTeJIBCKI/Iﬁ HHCTPYMCHT ITIO3HAHUAA,



(GbopMyaMpOBaTh BOMPOCHL, (UKCUPYIOIIME pPa3phlB  MEXIYy pPEaTbHbBIM U
JKEJaTeJIbHBIM COCTOSIHUEM CUTYalluu, OOBEKTA, U CAMOCTOATEIHHO

YCTAaHABIIMBATh ICKOMOE U JAHHOE;
dbopmupoBaTh  TUMOTE3y 00  HCTHHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTUPOBATh CBOXO MO3ULINI0, MHEHHUE;

IMPOBOANTD IO CaMOCTOATCIIbHO COCTABJICHHOMY IJIAHY Ha6J'IIOI[eHI/IC, HECJIOKHBIN
OMOJIOrnYeCKUi OKCIICPUMCHT, HeOOJIBIIIOE HCCIICAOBAHUC II0 YCTAHOBJICHUIO

0COOEHHOCTEH OMOIOTNYecKoro 00beKTa (mpolecca) U3y4eHus,
HNPUYMHHO-CJIEICTBEHHBIX CBSI3€H M 3aBHCUMOCTEH OHOJIOTUYECKUX OOBEKTOB
MEXIy COOOM;

OLICHHMBATh HA MPUMEHUMOCTbh U JOCTOBEPHOCTh MH(OPMAIINIO, TOIYUYCHHYIO B
X0J1€ HaOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMyMpoBaTh O0OOOIIEHHUS] W BBIBOJBI 1O pe3yJbTaTaM
MPOBEEHHOTO HAOJIONCHUS, DKCIIEPUMEHTA, BJIAJETh MHCTPYMEHTAMHU OIICHKU

JIOCTOBEPHOCTH TOJIYYEHHBIX BBIBOJOB U 0000IIECHUI;

IMPOTrHO3HUPOBATH BO3MOXKHOC ﬂaHBHCﬁHICC Pa3BUTHUC OMOJIOTUYECKUX IIponHcCCOB U
HUX HOCJICACTBHA B aHAJIOTUYHBIX HMJIM CXOAHBLIX CHUTYyAlMAX, 4 TAKKC BBIABUIATb

IMPCAITOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCIIOBHAX M KOHTCKCTAX.

Pabora ¢ nadopmanueii:

IPUMEHSTh Pa3IMYHbIe METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI MIPHU MOUCKE U 0TOOpE
Ouonornyeckod HHPOPMAIIMM WJIA JAaHHBIX U3 HMCTOYHUKOB C Y4ETOM

pEIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAIM3UPOBATh, CHUCTEMATU3MPOBATH W  WHTEPIPETHPOBATH
OMOJIOTUYECKYI0 HH(POPMAIIUIO PAa3IMIHBIX BHIOB U (DOPM MPEICTABICHUS;
HaXOJINTh CXOJHBIC apTyYMEHTHI (ITOATBEPIKIAIOIINE U OIIPOBEPTAIOIINE OJHY 1
Ty K€ HJICI0, BEPCHUIO) B PA3IMYHBIX HH()OPMAITMOHHBIX HCTOYHHKAX

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYI0 (POpMY Mpe/ICTaBIeHUs HH(OPMAIUH U
WJUTIOCTPUPOBATH PELIAEMBbIE 3a/1a4M HECIIOKHBIMU CXEMaMU, AUarpaMMaMu, HHOM

rpaduKoi U MX KOMOMHAIUSAMU;
OIICHUBATh HAAEKHOCTh OWUOJOTHYECKON HHGOpPMAIMA TI0  KPUTEPUSIM,
MIPEIOKCHHBIM YUHUTENIEM WU CHOPMYITUPOBAHHBIM CaAMOCTOSITEIILHO;

3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(OPMAILIHIO.



B cghepe osnaoenus ynusepcanvuvimu yueonbiMu KOMMYHUKAMUBHBIMU OELCMBUAMU

OOuienue:

BOCIPUHUMATh U (HOPMYJIMPOBaTh CYXKIEHHUS, BbIpaXaThb 3MOILMH B Ipoliecce
BBIIIOJIHEHHSI IPAKTHYECKUX U 1a00paTOpPHBIX padoT;

BBIpaKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUCHMEHHBIX TEKCTaX;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBA OOIICHWs, TIOHMMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HAaTh W PAaCHO3HABATh MPEANOCHIIKA KOH(IMKTHBIX

CUTYAILMI U CMT4YaTh KOH(MDIUKTBI, BECTU IEPETOBOPHIL;
NOHUMATh HAMEPEHUS JPYTUX, MPOSABIATh YBAXUTEIbHOE OTHOLICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyIupoBaTh CBOM BO3PAKEHUS,;

B XO0AC AuaJjiora W/ M AUCKYCCHUM 3a1aBaThb BOIIPOCHI 110 CYIICCTBY 06CY>KI[3€MOI>1
OMOJIOTHYECKON TEMBI M BBICKA3bIBATh HACH, HAICJICHHBIC Ha PCHICHUC

OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTABJISATb CBOM CYXACHHUS C CYXJICHHSMHU IPYTMX YYaCTHMKOB JHAjora,
0OHApPYKUBATh PA3INYUS U CXOACTBO TO3UIIHIA;

MyOJMYHO TIPEACTABIATh PE3YIbTATHl BBIMOJHEHHOTO OHOJIOTHYECKOTO OIIBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

CaMOCTOSITENILHO BEIOMpPATh (hopMaT BRICTYIUICHHS C YUETOM 3374 MPE3EHTALUU U
OCOOCHHOCTEM ayAUTOPUM M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U

IMNUCBbMCHHBIC TCKCTBI C UCITIOJIb30BAHUEM HUILIIOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHAas IeITENLHOCTH (COTPYIHUYECTBO):

MOHUMATh M MCIOJIH30BaTh IPEUMYIIECTBA KOMAHIHONW W WHIWBHUAYaJIbHOU
paboOThl MPU PEIICHHH KOHKPETHOW OMOJIOrMYEeCKON MpoOsieMbl, 00OCHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHSI TPYITIOBBIX (DOPM B3aUMOJCUCTBUS TIPH PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1a4u;

MIPUHUMATH 11€JIb COBMECTHOM JEATEeIbHOCTH, KOJUIEKTUBHO CTPOUTH JICUCTBUS MO
e€ JOCTKEHUIO: PACTIPENENsTh PO, JIOTOBapUBAThCS, 00CYKAAaTh MPOIECC U

pe3yJIbTaT COBMECTHOM pabOTHI;
yMeTh 00001IaTh MHEHHMS HECKOJIbKUX JIIOJIel, TMPOsIBIATH TOTOBHOCTH
PYKOBOJUTD, BBINOJHSATH MOPYUYCHUS, TOUUHATHCS,

MJIAHUPOBATh OPTAaHU3AIMIO COBMECTHOW pabOThI, OMPEAENsITh CBOIO POJb (C
YYETOM TPEANOUYTCHUII M BO3MOKHOCTEH BCEX YYAaCTHUKOB B3aUMOJICHCTBHS),
pacnpeAensaTh 3aa4d MEXAY WICHAMH KOMAaH[Ibl, y4aCTBOBAaTh B TPYMIOBBIX

dbopmax paboTsl (00Cyk)aeHUS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIE);



BBIIIOJIHATE CBOIO YaCTh pa6OTBI, AOCTUT'aTh KAYCCTBCHHOI'O PE3YJIbTaTa 110 CBOCMY
HaIIpaBJICHUIO U KOOPAWHHUPOBATH CBOU I[eﬁCTBI/IH C APYIrUMH HYJICHAMH KOMAaH/IbI,

OLICHMBATh KAayeCTBO CBOETr0 BKJIaJa B OOMMA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATENIbHO  COPMYJIUPOBAHHBIM  YYAaCTHHUKAMU  B3aUMOJCHCTBUS;
CpPaBHUBATh PE3YJIbTAThl C UCXOAHOM 33/1a4€H M BKJIAJ KAXKJI0T0 WIEHAa KOMaH/IbI B
JOCTH)KEHHUE PEe3yJIbTaTOB, pa3lieisaTh c(epy OTBETCTBEHHOCTH W TIPOSBISATH
TOTOBHOCTB K MPEIOCTABICHUIO OTUETA NEPE TPYIIIONM;

OBJIaJICTh CUCTEMOW YHHBEPCAIBHBIX KOMMYHHUKATUBHBIX JEHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIUATBHBIX HABHIKOB M AMOIMOHAIBHOTO

HHTCIIJICKTA IIKOJIBbHUKOB.

B cghepe oenaoenus ynusepcanohvimu yueOHbiMU pecyisimuHbIMU OetCMEUAMIU:

Camoopraou3anus:

BBUSIBIIATh MPOOJEMBI ISl PEHICHUS B JKU3HEHHBIX M YYEOHBIX CUTyalUsX,
HCIIOJIb3Ys1 OMOJOTUYECKHUE 3HAHUS;

OpPUEHTHUPOBATHCS B PA3JIMYHBIX MOIX0aX MPUHATHUS pelleHUH (MHIUBHIyalbHOE,
OPUHATHE PEIIEHUS B IPYIIIE, IPUHIATHE PELICHUM TPYIIION);

CaMOCTOSTENIbHO COCTABJISITH AJITOPUTM pELIEHUs 3aJadd (WM €ro 4acThb),
BBIOMpPATh C€Moco0 pelieHus Yy4eOHONW OHOJOrMYecKoM 3aJauud C  y4ETOM
MMEIOIINXCA PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpPOBATH
IpeIaracMple BapUaHThI PEILICHUM;

COCTABJISITh IUIAH JEWCTBHM (IJIaH pealn3aluyd HaMEYEHHOIo aJrOpUTMa
pelieHus), KOpPeKTUpOBaTh MNPEIJIOKEHHBI QJITOPUTM € YUYETOM TMOJYyYEHHS

HOBBIX OMOJIOTHYECKUX 3HAHUI 00 N3y4aeMoM OHMOJIOTHYECKOM OOBEKTE;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb (pediaexkcus):

BJIQJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHBALINU U PEDIICKCUU;

JaBaTh aJCKBaTHYIO OIICHKY CUTYaIlMHu U TIpejIarath IjiaH e€ N3MCHCHHUS,
YUYUTBIBATh KOHTEKCT U MPEIBUICTH TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTH TIPH
pereHnn y4eOHOW OMOJIOTMYECKOW 3a/layd, aJanTUpoBaTh peEIIeHHE K

MCHAIOIMUMCA O6CTO${TGHBCTBaM;

00BACHATH IMPUYNHBI JOCTHIKCHUA (HCI[OCTI/DKGHI/IH) PE3YyJIbTATOB ACATCIbHOCTH,
AaBaTb OILCHKY HpI/IO6peTéHHOMy OIBITY, YMCTb HAaXOJAUTb IIO3UTHBHOC B

IIPOU3OLIEAIIEN CUTYaLUY;
BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB,

HN3MCHUBIINXCS CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK, BO3HUKIIINX pr)lHOCTCfI;



¢ OLCHHUBATb COOTBCTCTBHUC PE3YyJibTaTa OCIIN U YyCIIOBHAM.

OMOIIMOHAJILHBIN UHTEIJICKT:

¢ pasianydyaTrb, HA3bIBATb W YIIPABJIATH COOCTBEHHBIMH OMOIIMSIMHU WM OMOIMAMU
APYTHX;
¢ BbBIABJIATL U aHAJIM3UPOBATH ITPUYHHBI 3MOHI/H>'I;

* CTaBHUTh ce0S Ha MECTO APpyroro 4cjiIOBCKa, IMOHUMAThb MOTHUBBI U HaAMCPCHUA

JPyTOro;

*  PEryJupoBaTh Croco0 BHIPAKEHUS IMOIIUMA.

» [lpunstue ceds u ApyTUX;

* OCO3HaHHO OTHOCUTHCS K JIPYyTOMY YEJIOBEKY, €r0 MHEHUIO;

* [pU3HABaTh CBOE MPABO Ha OMIUOKY U TaKOE K€ MPaBo APYroro;
* OTKPBITOCTb C€0€ U JIPYTUM;

* 0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PETYISATUBHBIX JIEHCTBUIA, KOTOpas
o0OecreuynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
HO3UIMS JIMYHOCTH), M >KU3HEHHBIX HAaBBIKOB JIMYHOCTU (YNpaBJi€HUsI COOOM,
CaMOJIMCLMIUIMHBI, YCTOMYUBOTO TTOBEICHHUS).

IIpeamMeTHbIe pe3yabTaThl OCBOSHUS ITporpaMmMbl B
MO3HaBaTEIbHON (MHTEIUICKTyalIbHOM) cepe:

— TpUOOpETEeHHE OIbITa MCIOJIb30BaHUS METOJIOB OMOJIOTUYECKONW HAYKH C IEJIBIO
U3YyUYeHUs] OUOJOTUUYECKUX OOBEKTOB, SIBJICHUN M MPOIIECCOB: HAOIOJEHUE, OMUCAHUE,
MIPOBEICHUE HECIIOXKHBIX OHMOJIOTHYECKUX OIBITOB W JKCIEPHUMEHTOB, B TOM YHCIIE C
UCITOJIb30BAaHUEM aHAJIOTOBBIX U MIU(PPOBBIX OMOJIOTHYECKUX TPHOOPOB U HHCTPYMEHTOB;

— (hopMHupOBaHNE YMEHUS MHTETPHUPOBATH OMOJOTHUYECKUE 3HAHUS CO 3HAHUSAMH U3
JIPYTUX YU4EeOHBIX MpeaMeToB ((hU3UKH, XUMHH, TeoTpaduu, UICTOPUHU, OOIIECTBO3HAHUS U
T. 1.);

— (QopmupoBaHuEe YMEHUM pemiaTh yueOHbIE 3a7a4l OMOJIOTHYECKOrO COACp KaHUs,
BBISBJIATh  IPUUYMHHO-CJICACTBEHHBIC  CBSI3M,  INPOBOJUTH  KAYSCTBCHHBIE M
KOJMYECTBEHHBIC PaCUeThl, JIeJIaTh BEIBOABI HA OCHOBAHHH MOJTYUYEHHBIX PE3yIbTaTOB;

— ¢opMupoBaHUE yMEHHUS TUIAHUPOBATh YUYCOHOE WCCIICIOBAHWE WM MPOCKTHYIO
paboTy C y4eTOM MOCTaBJICHHOM 1iesu: (HOPMYyIHPOBATh MPOOJIEMY, TUIIOTE3Y U CTABUTh

3a7a4i MCCJIeI0BaHUs, BBHIOMpATh aJ€KBATHO ITOCTABJICHHOW II€JIM METOJIbI, JeNiaTh

BBIBOJBI 110 pE3yJibTaTaM MCCIICAOBAHUA NI HpOGKTHOﬁ ACATCIIBHOCTH,



- ¢dopMupoBaHWE  HWHTEpeca K  YIIyOJICHWIO  OWOJOTWYECKUX  3HAHHU
(mpennpodribHast TOATOTOBKA M Ipo(eccroHanbHas OPUEHTAIHS ) U BRIOOPY OMOJIOTHH

KaK Ipo(HUIBHOTO MpeAMETa Ha CTYIIEHU CPEAHETO TOJTHOTO 00pa3oBaHusl IJis Oy IyIIe
npoecCHOHANBHON NEeSITETHHOCTH, B 00JacTH OHOJIOTHH, MEIUIIMHBI, SKOJIOTHH,

IICUXOJIOTUH, BETEPUHAPHH, CEIIBCKOTIO XO351CTBA;

— BJIa/ICHUE HaBbIKaMU pabOThI ¢ HHPOpPMAIIHEH eCTECTBEHHO-HAYYHOTO COACPKAHMS,
IpEeICTaBICHHON B pa3Hoil (hopme (B BHIE TEKCTa, TAOJUYHBIX JAHHBIX, CXEM, IPaPHUKOB,
JarpaMm, MOJeNen, n300paxxeHuil), KpUTHYECKOT0 aHaan3a HH(POpPMalUK U OLIEHKH €€

JOCTOBEPHOCTH;

— YMEHHE MHTETPUPOBATH OMOJIOTMYECKUE 3HAHUSA CO 3HAHUSMU JIPYTUX y4eOHBIX
MPEAMETOB; UHTEPEC K YrayOJieHHI0 OMOJIOTUYECKUX 3HAHUN W BBIOOPY OMOJIOTMM KaK
npoHUIIbHOTO TpeIMeTa Ha YpOBHE CpeAHero ooiiero oOpazoBaHus s Oymymiei
npoecCHOHaNbHON ACATENBHOCTY B OOJACTH OMOJIOTHH, MEIMIIMHBI, HSKOJOTHUH,
BETCpUHAPUM, CEIBCKOTO XO3SWUCTBA, IMHUILEBOM MPOMBIIIIEHHOCTH, TICUXOJOTUH,
HCKYCCTBA, CIIOPTa - UMETh YETKUE MPEJCTABICHUS O MAaTEPUATUCTUUECKON CYIIHOCTH
T€HOMOB YKMBBIX OPTaHU3MOB U PETYJISAINIO UX PabOTHI;

— 3HAaHWE OCHOBHBIX (DAKTOPOB OKPY’KAIOIIEH Cpelbl, BIMSIONIUX HA pPa3BUTUE U

CYHICCTBOBAHUC JXUBBIX OPI'aHU3MOB, aIIaHTaHI/Iﬁ K (1)aKTOpaM OKpY)K&I-OHIGﬁ CpPCIbI;

— 3HAaHHE OCHOBHBIX MOAXO0JI0B OMOTEXHOJIOIMH, UCIIOJIb30BAHUS €€ TOCTHKEHUHN B
COBPEMEHHOM XKU3HH YEJIOBEKA, OCOOEHHOCTH MCIOJIb30BAHUS )KUBBIX OPraHU3MOB IS
IIPOU3BOJICTBEHHBIX HYXK]| YEJIOBEKA;

— 3HAHHWE OCHOBHBIX MOJXOJIOB CEJIEKIIMM U OMOTEXHOJIOTUU KYJbTYpPHBIX PACTCHHUH,
XapaKTEepU30BaTh  IEHETUYECKU  MOJIM(DUIMPOBAHHBIE  PACTeHHUs, OMNEPUPOBATH

ITIOHATUAMU, FI/I6pI/II[I/13aI_[I/I$I, OTAAJICHHAas FI/I6pI/II[I/ISaHI/I$I, HCKYCCTBCHHBIﬁ OT60p,

reTeposuc, TpanchopMaliusi, MyTareHe3, TeHETUUECKOe PEIaKTUPOBAHHE;

— IIOHMMaHHWE€ MOJIEKYJSIPHBIX MEXaHU3MOB peaju3alydd  HACJIEACTBEHHOU
uH(OpMAaIUU U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJICKYJISIPHOM
OMOJIOTHU U €€ COBPEMEHHBIX HAPaBICHUNH — IeHOMUKH, METareHOMUKH, TPOTEOMHUKHU;

— 3HAHWE OCHOBHBIX 3a00JIEBaHNI YEJI0BEKAa, MEXaHU3MOB UX Pa3BUTHS, CIIOCO0AX UX
JUArHOCTUKH U JICUCHUS;

— (opMHUpOBaHHUE YMEHUS HCIOJIL30BaTh MOHATUWHBINA ammapaT U CUMBOJIMYECKUN

A3BIK TCHCTUKU, T'PAMOTHOC IIPUMCHCHUC HAYYHBIX TCPMUHOB, HOHHTHﬁ, TeOprI, 3aKOHOB

JUIs. OOBACHEHUS HAOI0JaeMbIX OMOJIOTMUECKUX OOBEKTOB, SIBJICHUNW W TMPOLIECCOB,



MO3BOJISIONIMX 3aJIOKUTh (YHAAMEHT HAy4YHOrO MHUPOBO33peHUs. B 1eHHOCTHO-
OpPUEHTALIMOHHOM cdepe:

— 3HaHWEe, YTO NPUMEHEHHUE COBPEMEHHBIX TEXHOJIOTUHA MOJIEKYJSIpHON Ouonoruu

MMO3BOJBICT YCIICHIHO pCIIaTb TaKHC 3J'IO6OI{HCBHBIC HpO6J’IeMI>I, KaK OXpaHa

OKpY)K&I-OHIGﬁ Cpcabl, COXPAaHCHHUC 3J0POBbS UCITOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC

SKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

Monyab «Kak »KMBOTHBIE U PACTEHHUS MPUCIIOCAOIUBAIOTCSD> (IBOJTIONUOHHASA
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

OrpaanyeHuss MOPQOIOTHICSCKIX
U (PU3HUOJIOTHYECKUX aJlalTaIui.
[ToueMy opraHu3Mbl He
CTAHOBSTCI OECKOHECUYHO
OOJIBIIINMHU, MAJIEHBKHUMU,
BCESITHBIM.

Tempbl OCHOBHOE COIeP/KAHHE JlesiTeIbHOCTD
HIKOJILHUKOB
1. MbI ucciaexyem CBoliCTBa ¥ CTPOCHUE KUBBIX HccnenoBaTenbekue
KHBBIE 005LeKTEI OpPraHu3MOB (CTPOEHHE KIETKH). | paboThl «Bce nu (cuHuULBbI,
6 ) Bun, ocobp — opranusm kak Oenku, Oepe3bl W T.J.)
eMHAs CUCTeMa. AlanTaliu OJIMHAKOBBIC?
(mpucniocobnenus). [lonstue DOTOKBECTY.
rOMEeO0CTa3a JKUBOro opranusma. | [Ipaktuueckas pabota
Crioco0sI ero moJiepKaHusl. «CocraBmnsiem KHUTY

pPEKOPAOB  pacTEHHH U
YKUBOTHBIX HAILIETO Kpasi».

2. Bausinue
OKPYXKAKOLIEH Cpe/bl
HA KMBbIE

opranu3mabl (12 v)

@DaKkTOpPBI OKPYKAIOIIEH Cpebl
(abmoTnueckre, OMOTHYECKHE,
aHTpororesusie). [Ipumepor
adMoTHYeCKHX (HhaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUE HA KU3HEEATEIbHOCTD
KUBBIX OPTaHU3MOB:
TeMIIepaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPUCIIOCOOJICHUS KUBBIX
OpPraHu3MOB K a0OMOTHYECKHUM
dakTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCTH U CBET.

[IpakTrueckoe 3aHsTHE
«IBet u Temno» (KyOuku
Jb/1a B3BECUTH, ITOJIOKUTH
B yamku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacTasin).

[IpakTrueckoe 3aHsTue
«Yro pacTBopsieTcs B
BOZE» (PKCIIEPUMEHT
«Kuaxuit mom»).
[IpakTueckoe 3aHsATHE

«uddysus BemecTs B
BOJI€ (PaCTBOPHI)»,
«JIBMkEHME pacTBOPOB 1O

IIBETKY».

[IpakTrueckoe 3aHsTHE
«Jlen m1aBaeT B Boje
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3ansTHe
«Jlen nmpu 3amep3anuu




pacumpsieTcs»
(pa3pylilieHHe KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUEe KIETOK).
[IpakTnueckoe 3ansATHE
«IIy6a» (kyOuku snbaa
3aBEPHYTh B Pa3HbIN
MaTepHall, B3BECUTB).
[IpakTnueckoe 3ansATHE
«ITurMeHTBb) (MOKHO
pa3lieIuTh Ha BaTMaHe
KpacuTelIu U3
dbomacTepoBy.
[IpakTuueckoe 3aHsTHE
«Kak ’KUBOTHBIE TIJIABAOT
B BOJIe» (DKCHEPUMEHT C
MTATIETKOM ).
HUccnenoBaTensckue
paboTsl «BiusiHue cBeta
(Teruia, BIAXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHHs B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCJIOBUSAX» (Ha IOCTYITHOM
Marepuare).

3. BzaumoaeiicTBus
’KHBBIX OPraHU3MOB

(4 1)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBHUI0BBIX
B3aUMOOTHOIIIEHUN.

KosBomtonus (XUIIHUK-KEePTBa;
napa3uT-X03siMH) DBOIIOLUS
CTpaTeruii JOOBIBAaHUS THIITH.

CounanpHOCTh. BuabiBCeneHIIb.
IlepeueHb pacTeHUMBpEAUTEIIEH.

Uccnenosarennckasa
pabota «HabOmronenus 3a
B3aUMOOTHOIICHUSIMHU
YKUBOTHBIX TIPU
JTOOBIBAaHUU MTUIIHA
(KOpMYIIKH ISl TITULL, J1JIS
TOPOJICKUX UIIA CEITbCKUX
KUBOTHBIX ). BeOkamephi».
Uccnenosarennckasa
pabora
«PacnpocTpanenue
BUJIOB-CUHAHTPOIIOB B
HaIlIEd MECTHOCTH




4. Ye10BEK B KN3HU
pacTeHui u

KHUBOTHBIX? (6 1)

AHTpoONOreHHbie PaKTOPHI.
[IpaBna nm, 9TO IEPBOOBITHBIE
JIFOJTA KU B TADMOHUU C
npupooi. OgqoMalHUBaHuE U
MPUPYUYEHHE KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMUPAIOIINE BUBL, KAK 3TO
nenath. KynbTypHble pacTeHus u
ux aukue npenku. [louemy
BA)KHO UX COXPAHSTh.
Pa3noo6paszue KyabTypHBIX
pacTeHU U UX 3HAYCHUE B
YKA3HHU 4desioBeka. KpacHast kHura
Baieit Teppuropun. Oco6o
OXpAaHSIEMbIE TEPPUTOPHH,
3anoBeHUKU Poccuu n mupa.

[IpakTuueckas pabora
«PazHooOpasue
KyJIbTYPHBIX PACTCHHUI B
BaIlIeM PETHOHEY.
Hccnenoarenbckas
pabota «BrnusHue
AHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PACTECHUU B
ropoJie/HaCeIICHHOM
ITyHKTE.
DKCKypCHs/TIpaKTHYECKast

pabota «OOIIT B Batem
pPETHOHE — YHUKAJIbHbIE
00BEKTBI TPUPOIBD».

5. Dkogornueckmue
Huu (6 49)

buocdepa — ogHa U3 BaKHEUIINX
o6onouek 3emin. Uto Takoe
«IKOJIOTUUECKHUE HUIIIM» U KaK
OHM (popMUpyrOTCS?
dopMUpOBaHUE 3HAHUH 110
O0Mopa3zHO00Pa3UIO KU3HEHHBIX
dhopM, TOBEEHYECKUX
IIPUCIIOCOOJICHH,
MoAU(pUKALIMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurtenbHble
cOOOI1IeCTBA U UX THUIIBI.
PazButne u cMeHbI
pPaCTUTENIbHBIX COOOIIECTB.

HUccnenoBarensckue
paboThl «DKOIOTUYECKUE
HUIIHN BOKPYT T€OS —
onucanue GakTopoB
OKPYIKaIOIIEH CPeIbD».
UccnenoBarenbckue
paboThI

«Denoornuyeckue

HaAOJIIOIEHUSD).

MoayJb «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiaccsl (68 yacos)

TeMmbl

OcHoOBHOe coaepxkaHue

JleATeJJbHOCTH

INKOJIbBHUKOB




Tema 1. BBenenue B

pacTeHneBOACTBO
2w

Uro-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAIMBAHUS PACTCHUMN.
Ucrtopus pazsutus
arpOXMMHUYECKUAX 3HAHHUUN

(pabotst M.B. JlIomoHocoBa, 1O.

JIubuxa, byccenro, B.B.
Joxyuaesa, K.A. Tumunpssena,
II.A. Kocteiuena, /I.H.

[TpaxTrueckas pabora
«bouka JInouxay.

[IpssHUIIHUKOBA U Op.).

Tema 2.
ArpoTexHu4ecKui

IKcnepuMeHT (6 1)

[IpaBuia mocTaHOBKHU
arpod’KCIePUMEHTOB.

ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMU. Be1Oop TeMBlI,
COCTABJICHHE TUIIOTE3BI, LIEJIA U
3a/1a4 HKCIIEPUMEHTA 110
BBIPAILMBAHUIO PACTECHUM B
KOHTPOJIMPYEMOM Ccpelie.
KonTponu, noBropHocTH,
MIPOBEJICHHUE SKCIIEPUMEHTA.
[ImaHnpoBaHue SKCIIEPUMEHTA.
OneHka pe3yapTaToB
skcriepumenTa. OCBOECHHUE
TE€XHOJIOTUU KPYTJIOTOJUYHOTO
BBIPAILMBAHMS CAJIATOB U
MUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCJIOBUSIX.

Hccnenoarenbckas
pabota «DakTopHl,
BJIMSIONINE Ha
popacTaHue ceMsH (pocT
IPOPOCTKOB)».
[IpakTnueckas padbora
«CO0p yCcTaHOBKH 117151
BBIpAILIMBaHUS PACTEHUI B
KOHTPOJIUPYEMBIX
YCIIOBHSIX».




Tema 3. Poab
XUMHYECKHUX
3JIEMEHTOB B

NMUTAHUU PACTCHUM
(20 9)

Bopa. PactBop. BeiTsikka.
AHHOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Ponp xumMuueckux
3JIEMEHTOB B MUTAHUU PACTCHUMU.
[TosyueHne nuTaTenbHbIX
BEILIECTB PACTEHUSIMU.

VY noOpeHnusi: opraHuyeckue,
MUHEPAJIbHBIE,
MUKpoOHoOornyeckue. TUmsl
MUTaHUs pacTeHui. Bo3aymHoe
Y MUHEPAJIbHOE (KOPHEBOE)
nuTaHue pacteHuil. Tpancrnopt
MUTATEJIbHBIX BEIIECTB
pacTeHU: BOCXOASAIIUN U
HUCXOIAIINN TOK. BaxkHeimue
Kanuinele, pochopHbie U
a30THBIE YI00OpeHus, UX
cBoicTsa. [IpocTeie u cinoxHbIE
yA0OpeHus.

Poct n pa3Butne pacrenmii:
ATanbl OHTOreHe3a, PaKkTopsl,
BIIASIFOLIME HA POCT PACTCHUM:
CBET, I'yCTOTa NOCAJ0K, IUTAHUE,
cyocTpar.

OcoO6eHHOCTH MUTAHUS

[IpakTuueckas pabora
«CxeMbl MUTaTENbHBIX
pactBOopoB. Pacuer no3
yA0OpeHu st
MUTATEJIbHBIX PACTBOPOBY.
[IpakTrueckas padora
«IIpaBuna cMemmBaHusA
ya00peHUi»
[IpakTuueckas padbota
«IIntanne pacrenuit:
TE€XHOJIOTUS
MPUTOTOBJICHUS
MIATATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIbTYP».
[IpakTrueckas padora
«MoOHUTOpPUHT
MUHEPAJILHOTO TTUTAHUS
pPacTEHUI.
[IpakTuueckas pabora
«PacturenbHas
JTUarHOCTUKA.
Uccnenosarennckasa
pabota «Or1eHkKa
COCTOSIHUSI KOMHATHBIX
pacTeHui, paCTeHUN Ha
IIKOJIbHOM TEPPUTOPUH,




pacteHuii a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
®opMBbI a30Ta U UX
MIPEBPAIICHAE B TOYBE.
Uctounuku dhochopa s
pacTeHus. 3HaUCHUE
docdopcoaepKanmx
coeauHeHn! B KieTke. Poib
MaKpO3PTUYECKUX COCTUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusane xanus Ha puznyueckue
CBOWCTBA IIPOTOILIA3MBI, HA
(dbepMeHTHI YIIIEBOJOPOAHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponp xanus B moaepkaHuu
HOHHOT0 0OajlaHCca B TKaHSIX, B
MpolLeccax caMOperyJIsIum.
Perynsaropnas u
CTPYKTYpoOoOpa3oBaTebHas
POJIb KaJbIIMsl. YUyacTue B
00pa3oBaHUU KJIETOYHOU
CTEHKH, TIOIJIEPKaAHUH
CTPYKTYpBI MEMOpaH U
PETYIAINS X TPOHUIIAEMOCTH.
3HaYCHWE MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusIIa U
reMorjaoOrHa Kak
CBUJICTEILCTBO CIMHCTBA
oprannueckoro mupa. Cepa u
€ro OCHOBHBIC COCTMHEHHUS, NX
pOJIb B CTPYKTYPHOU
OpraHu3allU KJIETKH, Y4acCTHE B
OKHUCITUTEIHHO-

BOCCTAHOBUTEIBHBIX PEAKIUIX
MUKpPOITIEMEHTHI.
[Ipencrasiienus o poyu
MHUKPORJIEMEHTOB B
MeTabOJIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPORJIEMEHTOB B PACTEHUS.
CuHeprusM U aHTaroHU3M

yCTaHOBKA MIPUYUH
NaTOJIOTMYECKUX
COCTOSIHUM (ITpH
HAJTUIUH ).
Hccnenoarenbckas
pabota «O1ieHKa BIMSHUAS
Pa3IMYHBIX AJIIEMEHTOB Ha
COCTOSIHME PacTEHUMN
(cocraBiieHHE pa3TUYHBIX
MOJAKOPMOK)».




AJIEMEHTOB NMUTAHUS PACTECHU.
PacTturenbHast fMarHocTuka u
METOIbI UICHTU(UKAIIAN
HEI0CTATKa/U30BITKA DJIEMEHTOB
IIMTaHUSL.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3amuTa
pacrenuii (4 4)

[TonsiTue o perynsiTopax pocra

pactenuii. CTUMYISATOPBI pocTa —

(bUTOTOPMOHBI (ayKCHHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUMN:
1. mpupoaHsie (adcmr30Bast
KHUCJIOTa U HEKOTOPbIE

(b eHoIbHBIC BEIEeCTBA
(uKymapoBasi, KOpu4Hasi,
CAJIMIINIIOBAs KUCJIOTHI).

2. CHHTETUYECKHE
(MOp(aKTUHBI, peTapAaHTHI,
nedoMaHThl, T€CUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUI.
CoBpemeHHBIE CITIOCOOBI
MOHHTOPHUHTIA. 3aIluTa
pacTEHUN OT BPEAUTEIICHU:
OCHOBBI OMOMETO/1A.

[IpakTrueckas padora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHHTAY.
HccnenoBaTenbekast
pabota
reTepoaykCuHa  Ha
npopacTaHue (poct Ha
Pa3HBIX CTa[IUAX, B Pa3HBIX

«Bnugane

YCIOBUSIX) Pa3Iu4HbIX
pacTeHu».
[IpakTnueckas padbora
«/HCceKkTapuu: mpaBuiia u
YCJHOBUS Pa3BEICHUS
IIOJIE3HBIX HACEKOMBIX).




Tema 5. Boanas,
necyaHasi u
NOoYBEeHHAaA
KYJbTYPbI, UX
NpUMeHEeHHUE B
BbIPAIMBAHUU
pacTeHuil.
du3uoaorus

pacrenuii (8 4)

Bopanas, necyanas u mouyBeHHAs
KYyJbTYpbI, UX TPUMEHEHHUE B
BBIpAIIIBAaHUH PACTCHHIA.
[IpoBenenue BOMIbI B KOPHE U
cTebe pacTeHul.

BopaHblii pexuM pacTeHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMSIFOIIME HA UX PACKPBITUE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
PEryJISIIIUY UCTIAPEHHUS BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAJIBHBIN
IPOLIECC pacTeHUM. TeMHOBas 1
cBeToBas (a3bl PoTOCHHTE3A.
3HaueHue porocuHTE3a IS
KUBBIX OpraHnu3MoB. DaKTOPbI
pOCTa pacTEHUIi: BO3AYX U
aspanus. [logzemHoe npixaHue
pacTeHuUii: COCTaB MOYBEHHOT'O
BO3/Iyxa, ra3000MeH. ['a3000MeH

[IpakTuueckas pabora

«KopneBoe naBieHue».
IIpakTnueckas padbora
«IIpurorosnenne
npenapara yCTbHUI
METOJIOM CJIETKay.
Hccnenosarensckue
paboTsl «BausHue
YCIOBHUH COEP/KAHUS
pacTeHui Ha KOJIMYECTBO
YCTBUID).

[IpakTrueckas padora
«DyHKIMOHAIbHAS
JUArHOCTUKA PACTEHUH 110
AKTUBHOCTH
XJIOPOILIACTOBY.
Uccnenosarennckasa
pabota «Onpenenenue
xyopoduina A u b,
OLICHKA

pu OECIOYBEHHOM
BBIPAILMBAHNH.

(hOTOCMHTETUYECKOU
AKTUBHOCTU PACTEHUU U
(akTOpOB, BIUAIOIINX HA
HEe.

[IpakTuueckas pabora
«Aspanus, CO2 u O2.
JIpIXaHue pacTeHum».
[IpakTuueckas paborta
«JlpIXaHrE pacTEeHMIA:
OLICHKA UHTEHCUBHOCTH
JBIXaHUSI PAaCTEHUIN 1
IUIOJIOBY.
Hccnenosarensckue
paboTel «BiusiHue
croco0a BhIPAIMBAHUS
(cocTaBa mUTaTEILHOM
CMECH, CXeMbl BHECEHUS )
Ha POCT U pa3BUTHUSA
PAa3IUYHBIX PACTEHUI.




Tema 6.
KyJabrypHble
pacTeHus.
CoBpeMeHHbIE
ACHEeKThI CeJIeKIUN

(20 v)

Kax yenoBek cras ucnoyib3oBaTh
pactenus? CBsA3b pa3BUTUS
UUBUIN3ALMY YEJIOBEKA U
0JIOMallTHUBAHUS PACTEHUH.

JlomecTukanus.
HacaenctBeHHOCTD U
W3MEHUYHBOCTh — OCHOBHBIC
CBOWCTBA KUBBIX OPTaHU3MOB.
N3menunBocTs. Bunnl
N3MEHUYHBOCTD.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH U
n3MeHunBoct. HyknenHoBbie
KUCIOThI. JIokanu3anus
T€HETUYECKOr0 MaTepuasa B
KJIeTKe. JleneHune KIeToK.
Penmukanus JIHK. OcHoBHas
JIOTMa MOJICKYJIIPHON OMOJIOTHH.
Tpanckpunuus. Tpancnsauuys.

MyTtanuu.

D¢ dexT OyTHIIIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Huckyccus
«JlomecTukanus, Bce 11
pacTEeHHS U )KUBOTHBIE,
KOTOPBIE JKUBYT PSJIOM C
YEeJIOBEKOM MM
0JIOMAIITHUBAKOTCS?
MO>KHO 711 CUUTAaTh
TapakaHa OJIOMAIIIHEHHBIM
KUBOTHBIM 7.
[IpakTrueckas padora
«MoaudukanmoHHas
W3MEHYUBOCTD (JIUCTHS,
UTOJIKH C OJTHOTO JIEpeBa)».
[IpakTuyeckas padora
«I'eH — MHCTpyKIMS 1O
cOopke KJIeTKH (Ha Oucepe
WJIN KOHCTPYKTOPE)».
[IpakTruueckas pabora
«MyTarus Ha OyTepOpose
(J1r000# 00BEKT U3
npenpayen paboTsl, Te
U3MEHEHHE UHCTPYKIUU
PUBEACT K U3MCHCHHIO
BHEIIIHETO BUJIa 00BEKTA)Y.




COXpaHEHUS TEHETUYECKUX
peCypcoB pacTeHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.
3aKOH rOMOJIOTHYECKUX PSAIOB.
L{eHTpbI TPOUCXOKICHUS
KYyJIbTYpHBIX pactennii H.W.

BaBunosa u II.M. JXykoBckoro.

OCHOBHBIE METOBI CEIICKITHH.
I'ubpuauzanus. @opmel oTOOpA.

OcHOBHBIE HaNpPaBIICHUS
CEJIEKINU: yIyYlICHUE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

Ectb 511 xu3Hb B pobupke?
buoTtexHomOTHs KyIbTypHBIX
pacTeHUM.

Kak uenoBek moxer
MOJIU(PUITUPOBATH PACTEHUS?
['eneTnyeckoe pegakTUPOBaHUE.
CoBpeMeHHBIE TOAXOAbI U
JOCTHKEHUS TEHETUYECKOTO
pPEIaKTUPOBAHUS PACTEHUM.

[IpakTuueckas pabora mo
rpynmnaMm «OTkyzaa Ha
HAIlIUX CTOJIAX

(G PYKTBI/OBOIIH/3TaKI.
[IpakTnueckas padbota
«BpIpammBaem ropox. Kak
IPOBECTH CKPEILIMBAHKE Y
ropoxay.
Hccnenoarenbckas
pabota «BripamuBanue
pacTeHuil B IpoOUpKe»
(MOKHO BOCTIONIb30BaThCSA
pe3yiabTaTamMu
IPEIBITYIINUX
AKCIIEPUMEHTOB 10
COCTABJICHHIO
MUTATEIFHBIX PACTBOPOB
JUISl paCTEHUN).
[IpakTruueckas padora
«]"eHOMHBIE HOKHUIEI
(MoaenupoBaHue padOThI
cucteMbl CRISP-Cas)».




Tema 7.
PacTurennnas

npoaykuus (8 4)

Hanzemueblie n noa3eMubie
opranbl pactenuid. [ToGer u
BUJIOM3MEHEHHbIN 1To0er
pactenuii. CriocoObl
Pa3MHOXXEHUS PACTCHU.
[TonsiTre 0 KauecTBE MPOAYKTOB
nutanus. [IpoGraembl
KOHKYPEHIIUN OTE€YECTBEHHBIX
MPOAYKTOB MTUTAHMUS C
UMIIOPTHBIMU. Jlorucrrka
JIOCTaBKHU U CPEACTBA

COXPAaHCHHUA IIPOAYKTOB IIUTAHUA.

Mukpo3eneHb: noJIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKUN aHaIu3
npoayKiuuu. OCHOBBI
CIIEKTPO(POTOMETPHH.
[TorenuuomeTpusi.

Xpomatorpadusi.

[IpakTiueckas pabota
«lIpenenbHO MOMyCTUMBIE
koHueHTparuu (I11K) u
METO/Ibl KOHTPOJIS
0€30I1acHOCTH
PACTUTENBHBIX MPOAYKTOB
MTUTAHUS.
UccnenoBarenbckas
pabota «OneHka kauecTBa
BBIPAILICHHOMN
MUKpPO3EJIEeHN» (100 CBOS,
1100 U3 MarasuHa).
[IpakTrueckas padora
«MeTtopl O1IEHKHN
KauecTBa PaCTUTEIbHON
MPOIYKITNN: XpAaHCHHUE U
COXPaHHOCTh MUTATEIbHBIX
BEIIECTBY (110 JOCTYITHOMY
000pyI0BaHUIO).
Uccnenosarenbckas

paborta «OnpeneneHue
putamuHa C MeETOIOM
00paTHOrO TUTPOBAHUS B
IJI0/IaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHus».

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

Tembl

OcHoBHOE coaep:xaHune

JlesiTeJILHOCTD

INKOJIBbHUKOB




Tema 1.
BbuorexHoorus
4 9)

[TonsiTHE OMOTEXHOJIOTHH. 3a4eM
YeJI0OBEKY OMOTEXHOJIOTHH, B UeM
WX TIPEUMYIIIECTBO TIEPe]T
XUMUYECKUM CUHTE30M. OCHOBHbIE
01M000BEKTHI OMOTEXHOJIOTHH:
IPOMBIIIUICHHBIC
MUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHul, )KUBOTHBIX U YEIOBEKA,
OMOKaTaIN3aTOPHI.

CrIpbe /U1 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTHYECKOH IICHHOCTH.
OCHOBHBIC HICTOYHUKH yTIIEPO/Ia,
azota, ¢pocdopa, MUKPOIIEMECHTOB.
HccnenoBanne HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCKI €TI0
IpeaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIHHBIX
Cpell, B TOM YHCIIE BKIIFOYAFOIIIIX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHHS U
ONTHUMH3ALIUU [TPOIIECCOB
ouocunTteza. Metozpl
OTNITHMU3AIINN TTATATETHHBIX CPE/I.

[IpakTudeckas padora
«IIpumepsl npumeneHns
OMOJIOrNYECKUX
0OBEKTOB B TBOEH
JKU3HI.

Tema 2.
MuxkpooOuoJiorusi
(12 v)

[Toso’xeHne NpoKapruoTOB B
CUCTEME OpPTraHUYECKOro MUpa.
CrtpoeHue OakTepuaabHON KIECTKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
M CIIO’KHBIE METO/IbI OKPAITMBAHUS
O0akrepuil. Dusnonorust OakTepuii:
NUTaHWE, ABIXaHUE, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C
JOMEHOM Apxen
(3KCTPEeMO(DHUIIBHOCTD,
O0COOEHHOCTH CTPOCHUS KIIETKH).

[IpakTuka.
JlaGoparopHas paboTa
«DUKCUPOBAHHBIE
npenaparbl OaKTEPHil.
Omnpenenenue Gopmbl
MPEIJIOKEHHBIX
KYJBTYD
MUKPOOPTaHU3MOB,
VICTIOJIB3YS IPOCTOU
METOJI OKPACKI.
JlaGoparopHas paboTa
«Onpenenenue Tuma




MOJIOYHOKUCIIOE U CITUPTOBOE
opoxxenue. dotorpodubie U
XEeMOTpO(QHBIE OAKTEPHHU.
Kunernueckoe omnucanue mpoiiecca
pocTa MUKPOOPTaHU3MOB.
DKCNOHEHIMaIbHAS MOJIETh POCTa.
KuneTtuka rudenu
MHUKPOOPraHU3MOB.

[Tatorennsie 6aktepun. UymHas
najgoyka v YepHasi CMepTh,
00TynHM3M, CTOJIOHSK, TyOEepKyJIes.
Hcropust 60pbObI €
OakTepUabHBIMU HHGEKITUSIMHU.
Boiina 6eckoHeYHOCTH:
AHTUOWMOTHUKH TIPOTUB OAKTEPHUH.
MexaHu3MBbI JeHCTBUMN
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYHUKaIus 6akrepuil. UYyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onvcaHue OMOCUHTE3A MPOYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jararh IIaCTHK.

Mukpoopranusmsl B
arpoOHMOTEXHOJIOTHH.
HckyccTBeHHBIE acconyanuu
PaCTEHHMI C MUKPOOPTraHU3MaAMU

KJIETOYHOUW CTEHKH
METOJIOM OKpalllMBaHUs
no I'pamy» (npu
HaJIUYUH PEAKTHBOB).
JlabopaTopHas pabota
«IIpurorosnenne
MPUKU3HEHHBIX
npenaparoB
MOJIOYHOKHUCIIBIX
OakTepuin».

JlaGoparopHas padoTa
«IloceB cMbIBa C pyK Ha
yamku [lerpuy.
JlaGoparopHas paboTa
«Brrnenenne ynucTon
KYJIbTYpbI OaKTEpUH.
Meton pa3BeacHUN.
Mertoa ncroniaromero
HITPUXA.

JlabopaTtopHas pabora
«Mopddonoruueckas
XapaKkTepUCTUKA
BBIJICJIEHHOW YHCTOMN
KYJbTYPHI:
XapaKkTepUCTUKA
KOJIOHHUH, (popma
OakTepui, TUI
KJIETOYHOU CTCHKM.
JlaGopartopHas padoTa
«CpaBHeHue pocra
MUKPOOPTaHU3MOB Ha
yaIike 0e3 u ¢
n00aBICHUS
AHTUOHMOTHUKOBY.
HccnenoBarenbckast
pabota «Ilonck
MHKPOOPTaHU3MOB
00J1a1afoIIIX
AHTAarOHUCTUYECKOU
AKTUBHOCTBIO».
Uccnenosarenbckas
pabota «Briaenenue
MOJIOYHOKHCITBIX




OaxTepui,
UCCIIIOBAHHE X




AKTUBHOCTW.
Uccnenosarenbckas
pabota «Briienenue
OakTepuil MOJE3HbIX JIJIS
pacCTEHUI.

Tema 3.
JyKapuOTHYECKHUE
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIE TPUODI,
AP OAKM,

Bojaopocaun) (12 v)

[1necueBbie TPUOBI MPOAYIIEHTHI
OHMOJIOTMYECKH aKTUBHBIX BEILIECTB
OO0mas xapakTepUCTHKA JPOXKIKEH
caxapomuueToB. Mcropus
HCTIOJIb30BaHUs IPOXIKEN B
TPaJUIIUOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAETHS U
XJ1€00ICYCHHS,
CHEIHATM3UPOBAHHBIE PACHI
npoxckeil. Metabonusm ApoAOKei.
Peakuust ciuptoBOro OpoxeHusl.
[TonyueHnue BTOpUUHBIX
MeTaboIUTOB B ApokxKax. Jpoxiku
KaK MPOJYIIEHThl OMOTOTUINB.
[Tonydenue 11e1€eBbIX OCIKOB B
TIPOXIKaX.

Oco0OeHHOCTH BEr€TaTUBHOTO U
MOJIOBOTO PA3MHOKEHUS Y
IPOXOKEH, 3HAaUCHNE U3YyUEHUs
MHUTO32a U ITUTOKUHE3A JIJIs
ONITHMH3AIINU TTPOIIECCOB
KyJIbTUBAPOBAHUS APOAOKEBBIX
IITAMMOB, IIOHUMAaHUS IPUIUH
NaTOTeHHOCTH JIPOMOKEH U TpruOOB,
TIOVICKA MUIIIEHEH QYHTUIIUIOB 1
Pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
IpenapaTos.

Bopopocnu — nepcnekTUBHBIN
00BEKT ISl MPOU3BOJICTBA OeiKa 1
yTieBoA0B. buorexnonornaeckue
METObI OYUCTKH TBEPIBIX, KHUIKHX
OTXOJIOB ¥ Ta3000pa3HbIX OTXO0JIOB
pon3BoJIcTB. CTOYHBIEC BOJIBI.
Cxembl 0YUCTKH. bruouibTpHI,
a’POTCHKH, METAHTCHKH,
OKCHUTEHKH.

AXKTUBHBIN WI U BXOIAIIME B HETO
MUKpOOpTraHu3MEbI. Vicrionb30BaHue

JlabopaTopHas pabota
«Iloncuer kneTok
JIPOXOKEN B KaMepe
['opsieBay.

JlaGoparopHas padoTa
«OOHapyxeHue
MPOJYKTOB CTUPTOBOTO
OpOXKEHUSI: ITUIOBOIO
CIUPTA U YIIIEKUCIIOTO
razay.

JlabopaTtopHas pabora
«Habmonenue
Pa3MHOKEHUS
JIPOMKKEBBIX KIETOK.
[IpakTruueckas pabdora
«ITomyuyenne TBOpora u
Keupa Ha OCHOBE
MOJIOUHOKHUCITBIX
OakTepuiiy.
[IpakTruueckas pabora

«OCHOBHBIE BU/IbI KBaca
U UX XapaKTEPUCTUKA»

«poxxu u
MOJIOUHOKHCITBIE
OakTepuu,
IPUMEHSIEMBIC TS
IPOU3BOJICTBA KBACAY.
[IpakTuueckas pabora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHS
JIPOXKEN B adpOOHBIX U
aHa’pOOHBIX YCIOBUSIX.
[TpakTuueckas pabora
«MeToanl OLIEHKH
CBOWCTB
XJ1€00NEKAPHBIX




BOJIOPOCJIEN B OUUCTKE CTOUYHBIX
BOJI.

npoxoxeit. OcoOeHHOCTH
pUMEHCHHUS




IPECCOBAHHBIX,
CYILIEHBIX U
WHCTAHTHBIX JPOXKKEN.
UccnepoBarenbckas
pabora «Bnusinue
(U3UKO-XUMHUYECKHIX
(aKkTOpOB HA KAYECTBO
OMOTEXHOJIOTHYECKOMN
npoaykiuu (KBac,
kedup, ceip, XJed U
Tp.)».
UccnenoBarenbckas
pabora «BnusiHue
(U3UKO-XUMHUYECKHIX
(dbakTOpoB Ha poCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
uHopmauus (8 4)

HacnencrBeHHOCTD U
U3MEHYHUBOCTb — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTs. Bunnl
U3MEHYHUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJICJICTBEHHOCTH U
n3MeHynBocTU. HykinenHoBbie
KUCJIOTHI. JIokanu3anus
FEHETUYECKOr0 MaTepuasa B
KJIeTKe. JleIeHne KIETOK.
Pennukanus JIHK. OcHoBHas
JI0TMa MOJICKYJIIPHON OMOJIOTHH.
Tpanckpunuus. TpaHcnsauus.

MyTtanuu.

[IpakTuueckas pabora
«MoaudukanmonHas
U3MECHUYHUBOCTD (JTUCTHS,
UTOJIKU C OJTHOTO
JIEpeBa)».
[IpakTruueckas pabora
«"eH — UHCTPYKIIUS 110
cOopke KJIeTKH (Ha
oucepe wim
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTanus Ha
O0ytepOpoae (moboi
00BEKT U3 MPEIbIAYIICH
paboThI, IJIe U3BMEHEHHE
WHCTPYKITUHU TIPUBEACT
K U3MEHEHUIO BHEIITHETO
BH1a OOBEKTA)».

Tema 5.

BupycoJsorus (6 4)

[TosioxxeHue BUPYCOB B CUCTEME
oprannudeckoro mupa. Ctpykrypa u
XUMHYECKUN COCTaB BUPYCOB.
Knaccudukanust Bupycos.
Penponyxkuus Bupycos. Bupycsl -
BO30yIuTENN MHPEKIIMOHHBIX
6one3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

[Ipocmotp
JIOKYMEHTAJIBHOTO
dbunbpMa 0 BUpycax.
[IpakTuueckas padoTa.
«Meton pa3BenCHUIN.

[IpakTuueckas padoTa.




«TutpoBanue
O6aktepuodarony.

CBOWCTBA, IPUMEHEHHE.
buonoruyeckue metoip1 60pbOBI €
BHUPYCaMH.

Tema 6. 'ennas
HHKEHepus u

OHOTEeXHOJIOTUH
8 v)

OCHOBBI TEHHOW UH)XEHEPHUH.
Bexkropa. Cnertuduueckue
dbepMeHThI OaKTepHUH.
buotexHomoruu npoayKiuu 6€JIKoB
B OaKTepHaAIbHBIX KYJIbTypax.
JlocTrkeHus reHHOW MHXKEHEPHUU U
onorexnonorun. CRISPR/Cas —
CHCTEMA ATAITUBHOTO UMMYHHUTETA
Oaktepuii u apxeii. [MO. MeTtoasl
nonyuenus: [ MO.

[TpakTudeckas pabota
«HJOHYKJI€a3bl
pectpukiuu (pabora ¢
HYKJICOTHTHBIMHU
MOCTIEI0BATEIbHOCTIMU
Ha Oymare)».
[IpakTuueckas pabora

«I"eHHBIE HOKHULIBI -
CRISPR/Cas
(MOJenMpoBaHKE HA
oymare)». Urpa-
nucKyccus: «Bemrpan
I'PaHT Ha CO3JaHUE
I'MO».




Tema 7.
BbuorexHoJ/ioruu B

JlomecTukanus OCHOBHBIX
JOMAIITHUX KUBOTHBIX

Huckyccus
«JlomecTukanus, Bce 11
pacTeHus U )KUBOTHBIE,

’KHUBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110

(8 u) JIOMECTHKALUK KMBOTHBIX (JMcuIa, | KOTOPBIC KUBYT PAJIOM C
HOPKa U JIp. — SKCIIEPUMEHTHI HCIOBEKOM MM
Hay4YHOU IIKOJIbI aKaJeMHUKa OZIOMAIIIHHBAIOTCA?

MO3HO 11 cUuTaTh
bensesa). CoBpeMeHHbBIE METO/IBI B
TapakaHa

JKHBOTHOBOJCTBE: TPAHCIUIAHTALMA | )1 vho e
SMOPUOHOB, XUMEPHBIE JKUBOTHBIC, | om0y
KIIOHHPOBAHHC. [IpakTuueckas pabora
OcHOBHBIE 00JIE3HU )KUBOTHBIX U «MeTtoauka
POJIb MAaTOT€HHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB U [IAPA3UTOB B | (MOeMPOBAHHUE HA
pasBUTHU 3a00JIEBaHUIT IOMAIIHKUX | Gymare).
KUBOTHBIX U1 OCHOBHBIX MEpax [MpakTHyeckas pabora
60pB6BI C HUMHU, POJIb ITOJIC3HBIX «CocTasiieHue panuoHa
MUKPOCUMOMOHTOB B OPTaHU3ME [IUTAHUS )KUBOTHOTO,
*KUBOTHBIX. [lonoxurensHoE 1 pacueT pacxo0B Ha
1moOoYHOE (OTpUIIATEIBHOE) COZIEPIKAHMEY,
BO3/ICHCTBUM aHTUOMOTUKOB Ha HccnenoBarenbekas
OpraHHU3M B XOJI€ JICUCHHUS pabota «O1ieHka
YKUBOTHBIX; LIEJIU U 3a/1a4H KauecTBa MOJIOYHOM
BeTepUHapHUU. buorexHonorus POy KITAID).
KOPMOBBIX ITpEnapaToB.

Tema 8. OCHOBHBIE METO/BI CEJICKIIUU. [IpakTuyeckas padora

BbuorexHoJiorum B
pacTeHueBOACTBE

I'ubpuauzanus. Dopmbl
OcHOBHBIE HANPABJIECHUS

otbopa.

«BpIpammBaem ropox.
Kak nposectn




(10 u)

CEJIeKLMU: YIyUllIeHHEe
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM M aOMOTHUYECKUM
daxkTopam.

OCHOBHBIE MOJXO/IbI CETEKINH U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenui, [ mbpunuzanus,
oTHajeHHas THOpuan3anus,
UCKYCCTBEHHBIN 0TOOp, TE€TEPO3HUC,
TpaHchopMalus, MyTareHes,
TEHETUYECKOE PEJIaKTUPOBAHUE).
Uctopus cenexunn B Poccuu n
MHUpPE, UCTOPUS PA3BUTHUSA
BKHEUIITUX COPTOB KYJbTYPHBIX
pacTECHUM.

Kak uenoBek Mmoxet
MOJAU(PUITUPOBATH PACTEHUS?
I'ennas umxenepus pacteHuit: Yro
TaKO€ F'€HETHYECKast HHXEHEPUs
pactenuil. TpaHCTeHHbIE PACTECHUSI.
Meroap! nonyuenusi. OOpazoBaHue
OIyXOJIEW Y PACTEHUHU.
ArpobakrepuanbHas
Tpanchopmanus: Ti-miasMuabl.
I'ensr T-JIHK.
MonekyasipHOTE€HETUUECKHE
MEXaHU3MBbI TpaHCcPOopMaInu.
I'eneTnueckoe pelaKTUPOBAHUE.
CoBpeMeHHbIE MOJIXO0AbI U
JOCTUKEHHUS TEHETHYECKOTO
pEIAKTUPOBAHUS PACTEHUM.

Ectb 111 xu3HB B mpooupKe?
buotexHomorus KyabTypHBIX
pacTeHU.

CKpelUIMBaHue y
ropoxay.

[IpakTiueckas pabota
«]'eHOMHBIE HOYKHHIIBI
(MoxenupoBaHue
pabOTHI CUCTEMBI
CRISP-Cas).
HccnenoBaTenbekast
pabota «BrIpamuBanue
pacTeHHid B IPOOHPKE»
(MOHO
BOCTIOJIb30BaThCS
pe3ynbTaTaMu
TIPEIBITYIINAX
AKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATEIFHBIX PACTBOPOB
JUTSl paCTEHU ).

Moayabs «MoJsiekyasipHbie 0CHOBBI (pu3noJioruu u ¢papmakosorum» 9 kaace (17

4acoB)

Tembl

OcHOBHoOE coJep:kaHue

JlesiTeJIbHOCTD

INKOJBbHUKOB




Tema 1.
duszunogornyeckas

xuMus (5 4)

BBenenue. buoreHHbIe 3J1EMEHTHI:
opranorensl: O, C, N, H.
AxTtuBHBIE (OPMBI KUCIIOPOAA, UX
MOJTy4YEeHHUE, HeUTpaau3aius.
Makpo3JIeMEHTBI: IPOLIEHT

HccnenoBaTenbekast
pabota

«KomnuectBeHHasg
OIICHKA COJIepKaHUs
MUKPOAIJIEMEHTOB WJIN




COJIEp’KaHUS B OPTaHU3ME,
BBINIOJIHAEMAs (PYyHKIIHUSA,
COJIEp’KaHUE B MPOJAYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroIMe OCIIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJIAIus yPOBHS KAJIBLUS B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
CTpoeHue xJiopoduiia, ero
AKTUBALIMS COJIHEUHOW SHEPTrUEH.
MHUKpPO3JIEMEHTBI: B KAKUX
MOJIEKYJIaX COJIEpPIKATCH,
BBITIOJIHAEMas (PYyHKIIUSA,
COJIep’KaHME B MPOAYKTaX MUTAHUS.
[TocnencTBus nepeao3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBAMBAEMBbI€ TUIIbI COETMHEHUN
xenesa. ['eMonporenHsl,
reMOILMaHNH, HUTOXPOMBI. Cu —
YCBOCHUE U TPAHCIIOPT MEJIH.
benku, cogepxaiine Meab.
[Tatonornueckne CHHIPOMBI
Menke u BunbcoHa, cBsI3aHHBIE C
MeTaboJIM3MOM Melid. ToKCuYHbIe
anemMeHTHl [lepnoanueckon
CHUCTEMBI JIJIsl OpraHu3Ma.
Bnusinue HemoctaTka Makpo u
MUKPODJIEMEHTOB Ha >KUBBIC
OpraHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBSI3aHHbBIE C HAPYUIECHUSIMU
KUPOBOTO OOMEHa.

JucnunuaemMun.

VrneBoasl. 3a00eBaHus YEI0BEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yIJIeBOIHOTO oOMeHa. CaxapHbIii
nuader.

benku. Ctpoenue. 3aboeBanus
YeJI0BEKa, CBS3AHHBIC C
HapyHIeHUIMU OEJIKOBOro 0OMeHa.
OyHk1UU 6eKoB. DEepMEHTHI.
Mexann3M aerictusd. Kimaccer
(bepMEeHTATUBHBIX PEAKIIUM.

KodepmenTsr.

BUTAMHHOB B ITHIIEBHIX
MPOYKTAX).

[IpakTrueckoe 3aHsTHE
«KauecTBeHHbIE
peakuuu Ha
OpraHuYecKue
MOJIEKYJIBD».

[IpakTnueckoe 3ansATHE
«JIeHaTypalus OCIKOB

[IpakTrueckoe 3aHsTHE
«M3y4yeHne akTUBHOCTH
aMHUJIA3bD».

[IpakTueckoe 3ansATHE

«/lnamus (kierouka
Tpayoe)».




ButamuHbl )KUpOpacTBOPUMBIE,
BoAopacTBopumble. [IpeBpaiienue




BUTAaMHMHOB B aKTUBHBIE ()OPMBbI
KO(hepMEeHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npoueccsl. ['mukomms. ki
Kpe6ca. Llens nepenoca
31EKTPOHOB. OKUCIIEHUE KUPHBIX
kucioT. Katabonusm
AMHUHOKUCJIOT. [ TIOKOHEOTEeHE3.
CuHre3 yrieBoJioB, OEJIKOB,
XKUpoB. MeTtabouTuyecKue
3a0oneBanus. [Ipaktuueckoe
3aHATHE: «pEUICHUE 3aa4 Ha
sHepreTuyeckuit oomen» Kierka.
[Tonstue memOpanbl. yHKITUN
mMeMOpas. Bujabl TpancnopTa B
KIIETKY.

MeMOpaHHbIE OpraHOUBI.
3aboseBaHus CBSI3aHHBIE C
HapyIIeHueM padoThl MEMOPAHHBIX
opraHesui, 00J€3HU HAKOTLJICHUS.
THUIIbI KOHTAKTOB MEXKY KJIETKaMHU.
3HaYCHUE MEKKIICTOUHOU
KOMMYHUKALINU JJIS1 300POBbs
OpraHu3Mma.

Anpo. YpoBHU yIIaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpaHHbie
OPTaHOUBI.

Tema 2.
Monexkyasipaas

ouostorus (5 4)

OcHOBHBIE BCXH pa3sBUTHUA

MOJIEKYJISIPHOM OMOJIOTHUH.

HyxknenHoBBIE KUCIIOTHL.

OCHOBHBIE IPUHIUIIBI CTPOEHHUSI.
Matpuunbie cUHTE3bI. Permukanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[IprHIMDEBI pernkanmu. MyTtanuu.
UTo BBI3BIBAET U3MECHEHUS B
ctpoenuu JIHK.

[IpunHMnb penapanuu.
TpaHckpumnuus.

I'enernueckuii kon. TpaHcaALUA.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,

[IpakTuueckas pabora
«Bpiaenenune JIHK u3
OaHaHay.
[IpakTuueckas pabora
«Mopenp
JIHKopurammy.
[IpakTuueckas pabora
«Ornpenenenue kayecTna
npenapaToB JIHK ¢
TTOMOIIIBIO
CIIEKTPO(POTOMETPHI
(Tpu HATTUYUH
000pyI0BaHUA).




MEXaHHU3MBI UX HCﬁCTBHH.

Opranu3zanus reHoma 0akTepuit

[IpakTudeckas padora
«PerumnkaTuBHas
MaliMHa (urpa-

AHTHOaKTEpUATIbHBIC TTPENapaThl.
Opranu3zaiusi reHoMa 3yKapuoT
['eHOMHOE penakTUpOBaHUE.

JIEMOHCTPALINS )».
[IpakTruueckas pabora
« TP (Mmonenb
aMIUTMpUKaLMs Ha
Oymare)».
[IpakTnueckas padbora

«Cuna IIPpOMOTOPa».

[IpakTuueckas pabora
«Pemenue 3agay Ha
TE€HETUYCCKUM KOJI».
[IpakTuueckas pabora
«DoxauHr OEIKOBY.
HccaenoBaTenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabora
«PaboTa B COBpeMEHHBIX
FeHEeTHYECKUX 0a3ax
naHHbIx. [IpoBenenue
In silico ananu3za
MIOCJIEAOBATEILHOCTEN
TCHOBY.




Tema 3.

DapMaKoJI0rus
(7 w)

[Tonsatue o nekapcrBax. [IpuHIUIIBI
NOAXO0Ja K MONUCKY HOBBIX
JIEKAPCTBEHHBIX CPEJICTB.

CKpUHMHT U €0 METOJIBI.

[Tyt BBeaenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopOuus) nexapctB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUS.
TpaHCcHopT JIEKaPCTBEHHBIX
BeniecTB. ['eHbl 1 Oenku nepBoi
¢azel bnotpanchopmaruu. [lytn
BBIBEJICHUS JICKAPCTB U3
opraHusMa. DKCKpeuus u
anuMUHanus. ['eHbl 1 OeKu BTOPOi
¢azbl 6uoTpanchopmaruu.
®apmakoauHaMuka. [ maBHoe u
moO0YHOE, pe30pOTUBHOE U
MECTHOE, MPSAMOE, HEMIPSMOE U
pediiekTopHOE NEHCTBHE.

UccnepoBarenbckas
pabota «DKcrnepuMeHTa
10 OTIPEJICIICHUIO
TOKCUYHOCTH BEIIECTB
Ha apTEMUIUTX.
[IpakTruueckas padora
«Kapta sxcnpeccun
10(paMHUHOBBIX U
CEpPOTOHUHOBBIX
PELEnTOPOB B MO3Te
MBIILIEI.
UccnenoBarenbckas
pabora
«lloBegeH4eckne TeCThI
Ha pbIOKax Danio rario.
Cetrno-temHas
KaMepay.

Uccnenosarenbckas
pabota

«IloBemeH4yeckne TeCThI




Bubl B3anMonencTBuUs JIEKAPCTB.
CunHeprusMm U aHTaroHW3M Ipu
COBMECTHOM JICMCTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUHOCTH
TpaHncMeMOpaHHBIIl CUTHAJIUHT .
TUIIBI KJIETOYHBIX PEUEIITOPOB.
MeMOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-06enkaMu; BHYTPUKICTOYHBIE:
IUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHn3MBbl JTUTaHA-PELEITOPHOTO
B3auMoJencTBUS. CEEKTUBHOCTD
(M30MpaTEenbHOCTD) JEHCTBUS, CBA3b
«XHUMHUYECKAsS] CTPYKTypa —
dbapMakosioruyeckasi akTHUBHOCTb
BEILIECTB

PapMakoJIOrH4ECKON MOLYJISIIAN
CHUHANTHYECKON XOJIMHEPTUYECKOU
nepenayn. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
(hapMakoJIOTHYECKHE CBONCTBA
Mx011MHOOJIOKaTOPOB,
raHTIMo00JI0KaTOPOB U
Kypapenog00HbIX CPEACTB.
dapMaKoJIOru4ecKast peryJisius
AKTUBHOCTHU aJIPEHEPTUUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aJApeHO0JIOKATOPBI,
CHUMITATOJIUTHKH.

MonekynsapHas (hapMakoaorus
AHTUAJIEPITUYECKUX CPEACTB.
I'ucTaMuHOBBIE PELENTOPHI: TUIIBL,
MOJIEKYJISIpHAsl OpraHUu3alysl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJIEKYJIAPHBII MEXaHU3M
JEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO TPUMEHEHUS, TOUKH
MIPUIOKEHUS JEUCTBUSA
UHTUOUTOPOB JIUMTUTHBIX
MEIUATOPOB.

MexaHu3M JEeUCTBUS U IPUMEHEHNE
IpenaparoB, CTUMYJIMPYIOIIMX

Ha pbiOKax Danio rario.
OTKpBITOE TIOJIEY.

Uccnenosarenbckasa
pabota

«[loBeneHyecKkne TECTHI
Ha prIOkax Danio rario.
CraiiHoe moBeicHUEY.

[IpakTnueckas padbota
«BnusHue agpeHannHa
Ha CepJeUHbIe
COKpAIICHUS
(mporpaMMHOE
obecrieucHue)».
[IpakTnueckas padbota
«I'ucronornueckue
npenapaTbl HUMMYHHOR
CUCTEMBD».
[IpakTruueckas pabora
«I'ucronornueckue
npenapaTsl HEPBHON
CUCTEMBD».




MIPOLECCH] UMMYHHTETA.
PapMaKoJIOru4ecKas




XapaKTepUCTUKA UHTEPICHKIUHOB!
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
naTo(u3n0I0rur 0cTpodazoBoro
OTBETAa, MEIUALIMS BOCITAJICHUS.
MounekyJISIpHbIA MEXaHU3M
IPOTUBOBOCHAIIUTEIIBHOTO
JNEUCTBHUS
[JIFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHIAJIUTEIILHBIX CPEJICTB.
[TonsTHE O HapKO3€ U HAPKO3HBIX
npenaparax. Kiietounsli u
HEPBHBIN HApKO3.
dapMaKoJIOrH4ecKas
XapaKTepUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEACTB.
ITocaenoBaTeIbHOCTD AECHCTBHUA HA

LHEHTPAJIbHYIO CUCTEMY.

®u3noJIOrH4ecKuil CoH; ¢asbl CHa.
Buner Hapymennii cHa [lonstue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax

(TUMTHOTHKAX ).

MousnekynsipHblie aCIIEKThI
HOITUTICTIITNH. OrnuaTtHbIe
peLenTopHI, 170 THIIBIL.

OHkedanuHbl U SHAOP(UHBI -
SHJIOTCHHBIE JINTAH/IbI OTTMATHBIX
pPELENTOPOB.

AHTHUIICUXOTHYECKOE JIEHCTBHUE,
BIUSIHUE HA (QYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHANIbHYIO chepy, PBOTHBIN
LEHTp, apTepUAITbHOE JIaBJICHUE,
LHEHTP TEPMOPETYJIISALUH.
MosnekynsipHbIE MEXAHU3MBI
JIEUCTBUS HEUPOJIETITUKOB, BIIUSTHUE
Ha J0)aMHUHOBBIE, CEPOTOHUHOBBIE,
aJpeHO- U TUCTAMHHOBBIC
peUenTopsl, UX IEUCTBUE HA
KJIETOYHbIE MEMOPaHbI, Ha
JETIOHUPOBAHUE TKAHEBBIX
MOHOAMHUHOB.




HOTGHHI/IaH'SaBI/ICI/IMBIe HaTPUCBLIC




KaHaJIbI KaK MHIIICHU JICHCTBUS
MECTHBIX aHeCTETUKOB. CTIOCOOBI
WHTUOUPOBAHUS
MOTCHIINAI3aBUCUMBIX HATPHUEBBIX
KaHaJIOB MECTHBIMU aHECTETHKAMH.
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