[Tpunoxenne Ne2/30
k OOIT OO0 MBOY «Kapnosckass COLL»

Pabouas nmporpamma
Kypca BHEYPOUHOU JAeATCIHbHOCTH

«BbNOJIOTNA 5-9 KNTACC.
MPOEKTHO-UCC/IEQOBATE/IbCRAA OEATE/IBHOCTb»

(ocHoBHOE 06Wee obpasoBaHue)



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJIBHOCTHU

Monyab «Kak :KUBOTHBIE U PACTEHUS] MPUCIOCAOINBAKTCH» (IBOJIIOIHOHHAS
IK0JI0THS) 5-6 Kiacchl (34 yaca)

1. Mbwt uccnedyem sncuewvie 0ovexkmot (6 uacos)

CBolicTBa M CTPOEHUE KUBBIX OPraHU3MOB (CTpOEHHE KIETKH). Bupa, ocodb —
OpraHu3M Kak eauHas cucrema. Ananrauuu (npucnocodnenus). [lonstue romeocrasa
AKUBOT0 opranusma. CrocoObl €ro nojaepxKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. HccienoBarenbckue padbotel «Bcee nwu
(cuHuIB, 6€5KHU, Oepe3sl U T.1.) OJuHaKOBbIE? DOTOKBECTY.

Orpanunuenuss mopdornornyeckux u (duzuonornueckux agantanuii. [louemy
OpraHu3Mbl HE CTAHOBSTCA OCECKOHEYHO OOJIBIIUMH, MAJECHBKUMH, BCESTHBIM.
[Tpaktuyeckas padota «CocTaBisieM KHUTY PEKOPJAOB PACTEHUU WM KMBOTHBIX HAIIETO
Kpasi».

2. Bausnue oxkpyscaroueii cpeovt Ha ycugvle opzanuszmol (12 uacos)

@dakTopbl OKpYKarollel cpeapl (aOMOTHYECKHE, OMOTUYECKUE, aHTPOIOTEHHBIE).
[Tpumepbl  abumoTHueckux (aKTOpPOB, OKa3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KU3ZHENIEATEIbHOCTh  JKUBBIX ~ OpPraHM3MOB:  TEMIlepaTypa, CBET,  BIIAXKHOCTb.
[Tpaktuyeckoe 3anstue «l{BeT u Temno» (KyOMKH JibJa B3BECUTH, MOJIOKUTH B YAIIKH
[letpu Ha pasHolBEeTHYIO Oymary, yepe3 30 MUHYT B3BECUTHh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktuueckoe 3ansitue «YTo pactBopsieTcs B Boae» (dKcrnepuMeHT «XKukuii
nom»). [Ipaktudeckoe 3anstue «Auddysus BemecTtB B Bojge (pacTBOPHI)», «/[BukeHue
pacTtBOpoB Mo 1BETKY». [Ipaktuueckoe 3ansitue «Jlem miaBaer B Boje (aiicOepru,
3aMep3aHue BogoeMoB)». [IpakTuueckoe 3ansATue «Jlex npu 3amep3aHuu paclIUpsETCs
(pa3pylieHue kaMHsl (I0OYBOOOPa30BaHKE), 3aMep3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTM  NPHUCHOCOOJIICHHS  JKMBBIX  OpPraHU3MOB K
abuotuyeckuM ¢akropam. [IpucnocoOiennss K OCHOBHbIM a0MOTHYECKUM (haKTOpaMm:
TeMIepaTrypa, BIaKHOCTh U cBeT. [Ipakrtuueckoe 3ansitue «lllyGa» (kyOuku nbaa
3aBEPHYTH B pa3HbIil MaTepual, B3BecuTh). [Ipaktuyeckoe 3anstue « [ IurmeHThD (MOXKHO
pa3lenuTh Ha BarMmaHe kpacutenud u3 (uomacrepoB». [Ipaktuyeckoe 3anarue «Kak
YKUBOTHBIE IJIABAIOT B BOJIEY» (DKCIIEPUMEHT C MTUTIETKOM).

UccnenoBarenbckue paboThl «BiusiHue cBeTa (Teria, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pacTeHUsT B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCIOBUSAX» (Ha JIOCTYIIHOM

MaTepuae).
3. Bzaumooeiicmeus sycugvix opzanuzmos (4 uaca)
buotnueckue (bakTopsI. 3aKOHOMEPHOCTH pa3BUTHUS MEKBHJIOBBIX

B3auMOOTHoIIeHU. KosBomtomust (XUITHUK-KEPTBA; IMapa3uT-XO035UH) DBOJIOLUS
crpateruii noOwsBanus numu. CoruanbHOCTh. Buapi-Bceneniipl. [lepeduens pacTeHuit-
Bpenutenei. ccnenoBaTenbckas pabora «HaGmrogeHus 3a B3aMMOOTHOIICHHSMU



YKUBOTHBIX MPHU AOOBIBAHUU MUITU (KOPMYIIKH ISl ITULL, TSI TOPOJICKUX WU CEITbCKUX
KUBOTHBIX). Beb-xkamepwr». MccnemoBarenbckasi pabora «PacmpocTpaHeHue BHIIOB-
CHUHAHTPOIIOB B HAIIEH MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuii u yncueomuvix? (6 uacos)

Antponorennsie ¢paktopsl. [IpaBaa iu, 4To nepBOOBITHBIE JIFOIU KUIN B TAPMOHHUH
¢ npuponor. ONOMAIIHUBAHUE U NPUPYUYECHUE KUBOTHBIX U PACTCHHM. 3a4€M CIacarthb
BBIMUpPAIOUIME BHUIbI, KaK 3TO jAenath. KylabTypHblE pacTeHUs W UX JIUKHE MPEIKH.
[Touemy BaxHO MX cOoXpaHATb. PazHooOpa3ue KyJIbTYpHBIX PACTEHHN M UX 3HAYEHUE B
*KU3HU yenoBeka. KpacHas kaura Baieit teppuropun. Ocobo oxpaHsieMble TEPPUTOPUH,
3anoBenHukun Poccum u mupa. [lpaktuueckas pabora «Pa3zHooOpa3ue KyJIbTypHBIX
pacTEHU B BallIEM PETUOHEY.

UccnenoBarensckas paboTta «BnusHME aHTPONOreHHBIX (PAaKTOPOB Ha pPa3BUTHE
pacTeHuii B TOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktudeckas pabora «OOIIT B Bamem pervoHe — yHHKaJIbHBIC
O0OBEKTHI IPUPOBDY.

5. Okonozuuecxkue nuwu (6 uacoes)

buocdepa — onHa u3 BakHeHmMX oOonoyek 3emiid. YTO Takoe «3KOJOTHYECKHE
HUIIM» W Kak oHU (dopmupytorcs? dopMupoBaHue 3HaAHUN MO OMOPA3HOOOPA3UIO
KU3HEHHBIX  (OpM,  TOBEJCHYECKHX  MPHUCHOCOONECHHM,  MOAU(PUKAIIMOHHAS
M3MEHUYMBOCTH (Ha 0a30BoM ypoBHE). PacturensHbie cooOmiecTBa U ux Tubl. Pa3Butue
Y CMEHBI PaCTUTENIbHBIX COOOIIECTB.

UccnenoBarensckue paboThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOs — ONMucaHHUe
dakTopoB OKpyxartouieit cpensl». MccnemoBatenbckue paboTel «DeHoIOrHYECKue
HAOJIIOICHUSI .

Moayab «OCHOBBI pacTeHHeBOACTBa» /-8 Kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTEeHUEBOJICTBO: OCHOBHBIC (DAKTOpPHI BBHIPAIIMBAHUS PACTCHHA.
Hctopus pa3Butus arpoxumMudeckux 3HaHui (paborel M.B. Jlomonocoga, 0. JIubuxa,
Bbyccenro, B.B. JokyuaeBa, K.A. Tumupsizena, I1.A. Kocteiuera, JI.H. [IpsuumHukoBa
u 1p.). [Ipaktrueckas padota «bouka JInbuxay.

2. Azpomexnuueckuii yxcnepumenm (6 uacos)

[IpaBusia TOCTAaHOBKHM arpodKcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BbIOOp TeMbl, cOCTaBJICHHE THIOTE3bI, LU U 3a/ad SKCIEPUMEHTa I10
BBIDAIIIMBAHUIO PACTEHHM B KOHTpoiupyemoil cpeae. KoHTposu, MOBTOPHOCTH,
npoBeJieHue »dKcnepuMeHTa. I[lmanupoBanue skcnepuMeHnta. ONEHKa pe3yibTaTOB
sKkcriepuMenTa. VccnenoBatenbckas padora «DakTophl, BIUAIONINE HA MPOpPACTAHUE
CeMsIH (pOCT IMTPOPOCTKOB)».

OcBoeHHE TEXHOJIOTUH KPYTJIOTOJUYHOTO BhIPAIIUBAHUS CalaTOB U MUKPO3€EJICHH



B KOHTPOJIMPYEMBIX MCKYCCTBEHHBIX YCNIOBUSX. COOp YCTAaHOBKHM JJIsi BBIpAIMBAHUS
pPaCTEHMI B KOHTPOJIIMPYEMBIX YCIOBHSIX.
3. Ponv xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bopma. PactBop. BbITskKa. AHUOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTH M pH
pactBopa. Ponbp XHMUYECKUX 2JIEMEHTOB B IMTAaHUM pacTeHU. [lonmydenne nurarenbHbIX
BelIECTB pacTeHusiMU. IpakTtuueckas padora «CxemMpl MUTATEIBHBIX PACTBOPOB. Pacuer
7103 yAOOpEeHUH )i MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHMueckue, MUHEpalbHble, MHUKpPOOUONOrHYecKue. THIIbI
nuTaHuss pacteHuil. BozaymiHoe M MuHepalibHOE (KOpPHEBOE) MUTAaHUE pPACTEHUM.
TpaHCOPT NHUTATENbHBIX BEIIECTB PACTEHUM: BOCXOIAIIMA M HHUCXOIALIUNA TOK.
Baxwuetimue kanuitaeie, pochopHbIC U a30THBIE yI0OpeHUs, UX cBoMcTBa. [IpocThie u
cinoxuele ynobpenus. [Ipaktuueckas pabora «llpaBuna cmemmBaHus ya0OpEeHHI
[TpakTnueckas paborta «IluTanue pacteHuil: TEXHOJIOTUS IPUTOTOBICHHS TUTATEIBHBIX
PacTBOPOB AJI PA3HBIX KYJIBTYP).

PocT u pa3BuTHE pacTeHHMii: 3Talbl OHTOreHe3a, (PaKTOPhI, BIUSAIOIIME HA POCT
pacTeHuil: CBET, TyCTOTa MOCaJoK, nuTanue, cyocrpar. [Ipakruueckas padota
«MOHUTOPUHI MUHEPATIBLHOI'O IUTAHUS PACTECHUI.

OCOOEHHOCTH TMHUTaHUS PACTEHHH a30TOM. A30T M €ro 3HaYeHUE B KU3HU
pactennii. DopMbl a30Ta U UX MIPEBPALLIECHUE B MIOYBE.

Hctounuku docdopa st pactenus. 3HaueHue Gocdopcoaepraimx CoeTMHEHHHN
B KjeTKe. Poib Makpospruueckux coequHeHui pocopa B 3HEPreTH4eckoM oOMeHe.

Bnusiaue kanmus Ha (Qu3MyecKWe CBOWCTBAa MPOTOIUIa3Mbl, HAa (HEPMEHTHI
YIJIEBOJIOPOIHOTO OOMeHa, CHHTE3 OenkoB U Ap. Ponb xanus B moaaepKaHUM MOHHOTO
OanaHca B TKaHSX, B IPOLIECCAX CAMOPETYJISLUU.

PerynaropHass u cTpykTypooOpa3oBaTeibHas pOJib KajlblMs. Y4acTue B
00pa30BaHUM KJIETOYHOW CTEHKH, MOJJAECPKAHUU CTPYKTYpPhl MEMOpaH U PEryJIsalus UX
IIPOHUIIAEMOCTH.

3HadyeHHe MarHusg B MeTaboiu3Me pacTeHuid. MarHuii B coctaBe xJopoduiiia,
CXOJICTBO XJIOpO(HIUIa U TeMOTJIO0MHA KaK CBHUJAETEIHCTBO €IMHCTBA OPraHUYECKOTO
Mupa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3aliy KIETKH,
Y4acTHE B OKACINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX.

Mukposnementsl. IIpeacraBiieHuss 0 pojii MHUKPO3JIEMEHTOB B METa0OJIM3ME
pacteHuil. OCOOEHHOCTH TMOCTYIUIEHUS MHUKPO3JEMEHTOB B pacTeHusl. CUHEPru3Mm H
AHTAarOHU3M JJIEMEHTOB TUTaHUS PACTCHUI.

PacturenpHas OuarHocThka M METONbl WACHTHU(UKALMK HEIO0CTaTKa/M30bITKa
aneMeHToB nuTanud. [Ipaktuyeckas pabora «PacturenbHas TUarHoCTUKAY.

Uccnenosarennckas padoTa «O1eHKa COCTOSIHUS KOMHATHBIX PACTEHHM, paCTeHHI
Ha [IKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYMH IATOJOIMYECKUX COCTOSHHMU (IIpH



HaJTUIUN ).
UccnenoBarensckas pabota «OneHka BIMSHUS Pa3IUYHBIX JJIEMEHTOB Ha
COCTOSIHME PacTeHUH (COCTaBIICHHE PA3TUYHBIX TTOJIKOPMOK)».

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

[Tonsatue o perynstopax pocra pacteHuil. CTUMYISTOPBI pOocTa — (GUTOTOPMOHBI
(aykcuHbl, THOOEPEITTMHBI, HIUTOKUHUHBI). THrHOuTops! pocta pactenuii: 1. mpupoaHsie
(abcru3oBasi KUCJIOTa U HEKOTOphIe (DEHONIbHBIE BeIllecTBa (MKyMapoBas, KOpHYHas,
CaJTuIUIoBas K-Thl), 2. CHUHTeTUYeckue (MOpQaKTHHBI, peTapAaHThl, Ie(OTUAHTHI,
N€CUKaHTbl, repOunuabl). OUTOMOHMTOPUHI M OLIEHKAa COCTOSIHUS PacTCHHI.
CoBpemMeHHbIe criocoObl MoHMTOpUHra. [lpakTtuyeckas pabora «OUTOMOHUTOPUHI U
OLIEHKa cOCTOsAHUA pacTeHni. CoOBpeMeHHbIE CITIOCOOBI MOHUTOPUHIa.

HccnenoBarenbckas pabora «BrnusiHue retepoaykciHa Ha mpopacTanue (poct Ha
pa3HBIX CTaJIUAX, B PA3HBIX YCIOBHSIX) PA3IUYHBIX PACTCHHID).

3amuTa pacTeHHI OT BpeauTeseil: ocHOBbl Omometoma. [Ipaktuyeckas paborta
«WHCcekTapuy: paBuiIa U yCIOBHS pPa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boonasa, necuanasn u noueennan Kyaiomypul, ux npuMeHeHue 6 eblpauiueéanuu
pacmenuit. Quzuonozusa pacmenuil (8 uacos)

BonHas, mecuaHass ¥ mouYBEHHas KYJbTYpbl, UX NPUMEHEHHE B BbIpAIMBAHUU
pactenuii. [IpoBegenue Boabl B KopHe U cTebine pactenuid. [Ipaktuueckas pabora
«KopHeBoe naBieHue».

Bonubiii pexuM pacTeHHil: CTpoeHWE YCTBHUIL: (DaKTOPBI, BIUSAIONINE HA WX
pPacKphITHE U 3aKPbITHE. 3HAYEHNE MEXAHU3MA PETYIISILIUN UCIIAPEHMS BIaru pacTEHUEM.
[TpakTuyeckas padora «lIpurorosienue nmpenapara yCTbUI METOJIOM CIIETIKAY.

UccnenoBarenbckue paOoThl: «BnusHuEe yclOBUW COAEp>KaHUS PACTEHHM Ha
KOJIMYECTBO YCTHUID.

doTocuHTe3 — yHHMKaJbHBIM mporecc pacteHuil. TemHoBas u cBeToBas (a3bl
dbotocunTe3a. 3HaueHue HpoTrocuHTE3a A KUBBIX opranu3mMoB. [IpakTuueckas padboTa
«DyHKIMOHANbHAS  JIMarHOCTHKAa PAacTEHHMM 10 AKTUBHOCTH  XJIOPOIUIACTOB)
Uccnenosarensckas pabora «Ompenenenue xiopopmwmia A u b, onenka
(OTOCHHTETHYECKOM aKTUBHOCTH PACTEHHUH U (DAaKTOPOB, BIMSIONIMX HA HEEY.

@akTOpBl pOCTa pacTEHUM: BO3AYX M a’panus. [log3emMHoe npIXaHUE pacTEHUN:
COCTaB IIOYBEHHOIO0  BO3AyxXa, Ta3000MeH. [‘a3000MeH nmpu OGecrnouBEeHHOM
BbIpamuBanuu. IIpaktuyeckas padora «Aspamus, CO2 u O2. [IpixaHue pacTeHHII».
[TpakTuyeckas padoTta «/lpIxaHue pacTeHUM: OLIEHKAa MHTEHCUBHOCTHU JbIXaHUS pAaCTEHUN
Y TIJIOJIOBY.

UccnenoBarensckue paboThl: «BrnusHue cnocoba BbeIpamuBanus (cocTaBa
NUTATEIbHOW CMECH, CXEMbl BHECEHHS) HA POCT U Pa3BUTHUS PA3IIUYHBIX PACTCHUID.



6. Kynemypnoie pacmenus. Coepemennsie acnekmul cenexyuu (20 uacoes)

Kak denmoBek cranm ucCnonb30BaTh pacTteHusi? CBsA3b pPa3BUTHS LMBUIM3ALUU
YyeJIOBEKa M OJIOMalllHMBaHUs pacteHuid. JJomectukanus. Juckyccus «/lomectukamus,
BCE JIM pACTEHUS W IKUBOTHBIE, KOTOPBIE JKUBYT PSIJOM C YEIOBEKOM WM
0JIOMAIIHUBAIOTCS ? MOXHO JIM CUATATh TapaKaHa OJOMAIIIHEHHBIM >KUBOTHBIM 7%

HacneacTBeHHOCTh U M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menuuBocth. Buasl usmenumBocTh. [lpakTtnueckas pabora «MopaudukanmoHHas
U3MEHUYUBOCTD (JIUCTbSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — MarepUalbHBII HOCWUTENb HACJIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyxkiienHoBble KUCHOTHI. JIOKaln3anus T€HETUYECKOTO MaTepuana B KieTke. JleneHnue
kietok. Permnkanusa [JHK. OcHoBHas norma MonekynispHoi 6uonoruu. TpaHnckpumius.
Tpancnsmus. Myraruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS TI0 COOpPKE KIETKU
(Ha Oumcepe wiau KOHCTpyKTOpe)». llpakTmdueckas pabora «Mytamust Ha OyTepOpose
(060l 00BEKT M3 TpeApIaymeld padoThl, TAe W3MEHEHHWE WHCTPYKIIMH TMPUBEIET K
M3MEHEHUIO BHEIIIHETO BUJIa 0OBEKTA)».

D¢ dexT OyThUIOYHOTO TOPJBIINIKa M TE€HETUYECKoe pa3zHooOpazue. UTto Takoe
reHO0aHk? 3ayeM COXpaHATh FEHETUYECKHUE pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI
COXpaHEHHsI TEHETUYECKUX PECYPCOB pacTeHwmid (ex situ u In Situ).

3nauenue pabor H.M. BaBuioBa. 3akoH romosiorudeckux psiioB. LleHTpsI
MPOUCXOXKJIEHUS KylabTypHbIX pactennii H.M. BasunoBa u ILM. JXKykoBckoro.
[Ipaktryeckas pabota mo rpynmnam « OTKy/ia Ha HallTuX CTOJIaX (YPYKThI/OBOITH/3IIAKI).

OcHoBHBIE MeTONBI cenekuuu. [ ubpumuzamms. dopmbr otOopa. OcHOBHBIC
HAIPaBJICHUS CEJICKIUU: YIYUIICHHE yYPOKAaWHOCTH, YCTOMYMBOCTH K OMOTUYECKHM U
abnotnyeckuM ¢pakropam. [Ipaktuueckas padora «BripanuBaem ropox. Kak nposectu
CKpEILIUBAHUE y TOPOXa».

Ecte nu xu3up B mpoOupke? bBHOTeXHOJOrHS KyJIbTYpPHBIX paCcTCHUI.
UccnenoBarenbckass pabota «BeIpamuBanue pacTeHHMil B npoOupke» (MOXKHO
BOCIIOJIB30BAaThCA pE3yJbTaTaMU NPEABIAYIIUX JKCIIEPUMEHTOB II0 COCTABJICHUIO
MUTATEIbHBIX PACTBOPOB VISl PACTEHU ).

Kak  dyemoBek  moxker  momudpunmpoBath  pacreHusa?  ['eHermueckoe
penaktupoBanue. CoOBpEeMEHHbIE  TOAXOAbl W JOCTHKEHHUS  T€HETHYECKOIO
penaktupoBanus  pacteHuid.  [IpakTtmyeckas  pabora  «I'@HOMHBICE  HOYKHHIIBI
(MoaenupoBanue pabotel cucteMbl CRISP-Cas).

7. Pacmumenvnas npodykuyus. (8 uacos)
Hanzemubie u nojazemMHbie opraHbl pacteHuil. [lober u BUAOM3MEHEHHBIN MOOET
pactenuii. CriocoObl pa3MHOKEHHUS PACTCHHI.
[lonssTe ©0 KadecTBe NPOAYKTOB TUTaHMs. [IpoOieMbl KOHKYpEHIIUU
OTE€UYECTBEHHBIX MTPOJYKTOB MTUTAHUS C UMIIOPTHBIMH. JIOTHUCTHKA JOCTABKU U CPEICTBA



coxpaHeHusi npoAykToB nutaHus. [Ipaktuueckas pabora «llpeaenbHO nomycTUMBbIE
kouuentparuu (IIJIK) u Meroasl KOHTpoJisi 0€30MAaCHOCTH PACTUTEIBHBIX MPOIYKTOB
MATaHUS.

Mukpo3seneHb: MoJae3HOCTh U TexHojorus. MccnenoBarenbckas padora «OLeHka
KayecTBa BBIPAILIEHHON MUKPO3€JIeHN» (JIM00 CBOs, TMO0 U3 Mara3uHa).

XUMUYECKUN aHAJIU3 MPOIYKLHH. OCHOBBI criekTpooToMeTpun.
[Torenumomerpusi. Xpomarorpadus. [Ipaktuueckas padbota «MeToabl OEHKH KauecTBa
PACTUTENbHOW MPOJIYKLUUU: XPAHEHHUE M COXPAHHOCTh NUTATENIbHBIX BEIMIECTB» (110
JOCTYITHOMY O00OpYJIOBaHHUIO).

Uccnenosarensckas padota «Ompenenenre ButamuHa C MeTooM 0OpaTHOTO
TUTPOBAHUS B IJIOJIaX HAa PA3HOM CPOKE (CrIocoOe) XpaHEHU.

Moayinb «buorexHonorus» 7-8 kiaccol (68 yacon)
1. Buomexnonozus (4 uaca)

[TonsiTue OMOTEXHONOTWHU. 3adeM 4YEJIOBEKY OHOTEXHOJIOTMH, B YeM HUX
IPEUMYILECTBO NEPe]] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUH:
MIPOMBIIIICHHBIE MUKPOOPTAHU3MBI, KIIETKH U TKAaHU PAaCTEHUH, )KUBOTHBIX U YEIOBEKa,
ounokaranuzaropsl. [Ipaktuueckas paborta «lIpumepbl mpUMEHEHHS OMOJIOTHUYECKHUX
00BEKTOB B TBOEH JKU3HI.

Ceipbe a71 OMOCHMHTE3a M OIEHKa ero OHoJoruveckoil 1eHHocTH. OCHOBHBIC
UCTOYHHUKHU yTIepoda, a3oTa, ¢ocdopa, mukposnemeHToB. McciemoBaHuMe HOBBIX
HMCTOYHUKOB CBIPhs (BKJIIOUAsi BOIIPOCKI €ro MpeaBapuTeIbHON 00paboTKH), pa3paboTka
HOBBIX MHUTATEIbHBIX CPEd, B TOM YHCIE BKIIOYAIOIMIMX OUOCTUMYIATOPHI U JIPYrue
AJIEMEHTHI YIPABICHUS M ONTUMHU3AIMH TTPOIIECCOB OMOCHHTE3a. MeToIbl ONTUMH3AIIUN
MUTATENBHBIX CPE/I.

2. Mukpoouonozus (12 uacos)

[TonoxxeHne mNpoOKapuOTOB B CHCTEME oOpranuyeckoro mmupa. CrpoeHue
OakTepuanbHOi KieTku. Knaccudukamnus O6akrepuid. Mopdonorus 6akrepuil. [Ipocteie
U CIOXHBIE METONBI OKpamuBaHus Oakrtepuil. Pusnonorus OakTepuil: NUTAHHE,
JIBIXaHHEe, POCT U pa3MHOKEeHHE. 3HAKOMCTBO C JOMEHOM ApxeH (IKCTpeMOPUIBHOCTb,
0COOEHHOCTH cTpoeHMs KieTku). JlaboparopHas pabota « PUKCUPOBAHHbBIE MTpeNapaThl
Oaktepuii. Ormpenenenne (GOpMbl  MPEIIOKEHHBIX KYJIbTYP MHUKPOOPTaHU3MOB,
UCIIOJIb3YsI TPOCTOM MeToa okpacku» JlaGoparopnas paborta «OmnpeneneHue Tura
KJIETOYHOM CTEHKH METOJ0M OKpamuBaHus mo ['pamy» (Mpy HaIU4YUKU PEAKTUBOB).

MonouHokucioe W crnuproBoe OpokeHue. DotoTpodHbIE M XeMOTPOQHBIS
Oakrepun. KuHeTmueckoe  omucaHue  Ipolecca pocTa  MHUKPOOPTaHU3MOB.
OKCrOHEHIMabHAass ~ MojJenb  pocta. KuHetmka rTHOEnn  MHUKPOOPTaHU3MOB.
Jlabopartopnas paborta «IIpurotoBnenre MpMKU3HEHHBIX MPENapaToB MOJIOYHOKHUCIIBIX
OaKTepuii».



[TaTorennsie 6akTepun. UymHas najoyka u 4epHasi CMEPTh, OOTYIU3M, CTOJIOHSIK,
Tybepkyne3. Mctopust 60ps0bI ¢ OakTepuanbHbiMu HHGeKHsIMEU. JlabopaTopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas pabora «Bwimenenue ducTon
KyJIbTypbl OakTepuil. Meroa pa3BeneHuil. MeTon HCTOMIAIOMIETO — IITPHUXAY.
JlaGopatopHast pabotra «Mopdosorudeckas XapaKTepUCTUKA BBIICICHHON YHUCTOM
KYJIbTYpbl: XapaKTepUCTUKA KOJIOHUHU, (PopMa OaKkTepuil, TUI KIETOUHOU CTCHKNY.

BoiiHa GeCKOHEYHOCTU: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl IEUCTBUIMA
aHTUOMOTUKOB. MeXKKIeTouHass KOMMYyHUKalus Oaktepuil. UyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha 4Yallke 0e3 U C
noOaBneHus: aHTUOMOTUKOB» lccnenoBarenbsckas pabora «[louck MUKpOOpPraHU3MOB
00JaJaroMX aHTArOHUCTHYECKON aKTUBHOCTBION.

[Ipumenenue Oaktepuii yenoBekoMm. KuHeTmyeckoe omnucaHnue OHMOCHHTE3a
MIPOAYKTOB MHUKPOOpPraHu3MaMu. bakrepuu, KOTOpbIE MOTYT pasjaraTb IUIACTHUK.
HccnenoBarenbckas pabota «BeineneHne MOTOYHOKHCIBIX OaKTepuil, HCCIEA0BaHNE X
AKTUBHOCTH.

Mukpoopranu3Msl B arpoOMoTexHOIOTHHU. VICKyCCTBEHHBIE acCOlMalluy pacTeHUN
¢ mukpoopranuzMamu. MccnenoBarenbckas pabora «Beigenenue 0akTepuil MoJie3HbIX
IUUIL PACTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmoaouu (niecneevie 2puowvl,
Opodicrcu, eooopocau) (12 uacos)

[1necHeBbie rprOBI MPOAYIIEHTH OMOJIOTUYECKU AKTUBHBIX BEIIECTB.

OOmass xapakTEepUCTHKA APOXOKEH caxapoMHIeTOB. VICTOpusS HCIOIh30BaHHUS
TPOXOKEH B TPATUIIMOHHOW OMOTEXHOJIOTHH. TEXHOJOTUHA BUHOMCTHUS M XJICOOTICUCHHSI,
CIICIMAIM3UPOBAHHbBIC PaChl Apoxokend. Metabonusm apoxoked. Peakiusi ciupToBOro
opoxenus. JlaboparopHast padora «lloacuer kieTok apoxkeil B kamepe ['opsieBay.
JlaGopartopHasi pabora «OOHapyX)eHHUE MPOAYKTOB CIIUPTOBOIO OPOKEHHS: 3TUIOBOTO
CUpTa W yrJieKuciaoro raza». llomydeHre BTOPUYHBIX METAOOIUTOB B JIPOXKKAX.
Jpox:ku Kak MpoayleHThl OMoToIIuB. [lonyueHue 11eneBbix OEIKOB B IPOKKAX.

OCco0OEHHOCTH BETe€TaTUBHOIO M IOJIOBOTO Pa3MHOXKEHHS Y JIPOXKIKEH, 3HAUCHHE
U3Y4YEHUs MHUTO3a M UUTOKUHE3a IS ONTUMU3ALUUHU TIPOLIECCOB KYJIbTHUBUPOBAHUS
JPOKKEBBIX IITAMMOB, TOHUMAHMS IPUYUH MATOTEHHOCTHU JIPOXIKEl U rpuOOB, MOMCKa
MUIIeHeH (YHTHIMAOB ©  pa3paOOTKM  HOBBIX  JICKAPCTBEHHBIX IPEMapaToB.
JlaGopatopHass pabota «HaOmioneHue  pa3MHOXKEHUS  JAPOKIKEBBIX  KIETOKY.
[Ipaktuueckas pabota «llomydyeHue TBopora u kedupa Ha OCHOBE MOJIOUYHOKHCIIBIX
OakTepuit». Ilpaktuueckass pabora «OCHOBHBIE BHUIBI KBAaca U UX XapaKTCPUCTUKA»
«/Ipo’kKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl MPOU3BOACTBA KBAacay.
[Tpaktuyeckas padota «CpaBHUTENbHBIA aHAIM3 PA3BUTHUS JPOXOKEH B adpOOHBIX U
aHa’poOHBIX  ycioBusix». [IpakTuueckass pabota «MeToapl OIICHKH CBOMCTB



XJIeOOTMeKapHbIX Jpoxokeld. OcoOEHHOCTH TPUMEHEHUS IMPECCOBAHHBIX, CYMIEHBIX WU
WHCTAaHTHBIX JpoXokei». MccienoBatenbckas padbora «BnusHue QU3NKO-XUMHUYECKUX
(GakTOpOB Ha KayecTBO OMOTEXHOJOTHYECKOW MPOAYKIHMH (KBac, kedup, coip, xjied u
TIp.)».

Bomopocnu — mepcrieKTUBHBIN OOBEKT NIl MPOU3BOJCTBA O€IKa W YIJIEBOJIOB.
broTexHomOTHYECKHEe METOMBI OYMCTKH TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HBIX
0TX0/10B TIpom3BOACTB. CTouHble BOABI. CXEMbl OYHCTKUA. BHODHUIBTPHI, a’dpOTEHKH,
METAaHTCHKHA, OKCHUTCHKH. AKTHUBHBIA W W BXOJANIUE B HET0 MHKPOOPTaHU3MBI.
Hcnonp30BaHue BOJOPOCTCH B OYMCTKE CTOYHBIX BOJ. McciemoBaTenbckast paboTa
«Bnusaue ¢usnko-xumuueckux paxkropos Ha poct Bogopocau (Chlorella vulgaris)y.

4. Hacneocmeennas ungopmayusn (8 uacos)

HacnencTBeHHOCTh M1 UBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KMBBIX OPraHU3MOB.
N3menuuBocth. Buasl u3menunBocTh. Ilpaktudeckas paborta «MoaudukanroHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

'en — wMarepuanbHbIi HOCHUTENIb HACJIEICTBEHHOCTH M  HM3MEHYMBOCTH.
HyxnenHoBbie KUCHOTHI. JIoKanu3alus reHETUYECKOro Marepuana B KieTke. JleneHue
kietok. Permmnkanusa JJHK. OcHoBHas normMa MonekyiispHoi 6uonoruu. TpaHnckpumius.
Tpancnsuus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS IO COOpKE KIETKU
(Ha Oucepe miu KOHCTpykTope)». IlpakTtuyeckas pabora «Myrtamuss Ha OyTepOpoje
(;m000¥ 00BEKT W3 mpeAblaylield padoThl, IAe U3MEHEHUE WHCTPYKIIMHM TMPUBENET K
WU3MEHEHHIO BHEIITHETO BUIa OOBEKTA)».

5. Bupyconozusa. (6 uacos)

[TosoxeHue BUPYCOB B CHCTEME OpTaHUecKoro Mupa. CTpyKTypa U XUMAYECKHMA
coctaB BupycoB. Knaccuduxanus BupycoB. Pemnponykuus BupycoB. IIpocMotp
JOKYMEHTAJILHOTO (hUIIbMa O BUpYycCax.

Bupycsl - Bo30yautenu nHGEKIMOHHbIX 0oe3nel. OHkoBUpychl. bakTepuodaru:
CTpoeHHue, cBoicTBa, npumeHeHue. [Ipaktuueckas pabora. «MeTon pazBeACHUI
[Tpaktuyeckas pabora. « TurpoBanue 6akTepruodarony.

buonorudeckue MeTo 161 60pHOBI C BUPYCAMH.

6. I'ennasn unsicenepus u ouomexnonozuu. (8 uacos)

OcHoBbI reHHOM uHxkeHepuu. Bekropa. Cnenuduueckue GpepmMeHTh OakTepuil.
[Tpaktuyeckas pabora «IHIOOHYKIEa3bl pecTpuKUuU (paboTa € HYKICOTHAHBIMU
MOCJIEI0BATEILHOCTSIMU Ha OyMare)y.

buorexHonoruu npoaykuuu OeIKOB B OaKTepHANbHBIX KYJIbTypax. JlocTHKeHUS
TeHHOW MHYKEHEPUU U OMOTEXHOIOTHH.

CRISPR/Cas — cucTema aganTHBHOTO HMMYHHTETa OakTepuil W apxei.



[MpakTrueckas pabota «I'ennbie HokHuIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I['MO. Metoab! nonyyenus 'MO. Urpa-nuckyccust « Belurpail TpaHT Ha CO3/1aHHE
['MO».

7. Buomexnonozuu 6 sxcusommnosoocmee (8 uacos)

JlomecTuKkaius OCHOBHBIE JIOMAIIIHUE >KUBOTHBIE; COBPEMEHHBIE HKCIEPUMEHTAX
M0 JIOMECTUKAIIUU KUBOTHBIX (JIUCHUIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOM IIIKOJIbI
akanemuka benseBa). [[uckyccusi «/lomecTtukanusi, BCe JU PACTCHHUS U KUBOTHBIE,
KOTOPBI€ JKUBYT PSAJOM C YEJIOBEKOM WM OJOMAIIHUBAIOTCA? MOXHO JM CUHMTaTh
TapakaHa OJIOMallTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJIbI B YKMBOTHOBOJICTBE: TpAHCIUIAHTAIMS AMOPHOHOB,
XUMEpHbIE  JKMBOTHBIC, KJIOHHMpoBaHHWE. IIpaktnueckas pabora «MeToauka
KJIIOHUPOBaHUs (MOJIEIMPOBAHUE HA Oymare).

OcHOBHbBIE 0O0JIE3HU >KUBOTHBIX U POJIb MATOIME€HHBIX MHKPOOPTraHU3MOB U
Mapa3uToOB B Pa3BUTUU 3a00JICBAHUM JOMAIIHUX >KUBOTHBIX U OCHOBHBIX MepaxX OOPHOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me KMBOTHBIX. [losioxkuTensHoe
1 000YHOE (OTPUIIATENIBHOE) BO3/ICUCTBUU AHTUOMOTUKOB Ha OPTAaHU3M B XOJI€ JICUCHUS
JKUBOTHBIX; 1€MW M 3aJa4d BeTEpUHAPUU. BHOTEXHOJIOTHUSI KOPMOBBIX IpEIaparoB.
[IpakTrueckas padota «CocTaBlieHHE pallMOHA MUTAHUS )KMBOTHOTO, pacuyeT pacxooB
Ha cojaepkanue». MHccrnenoBarenbckas pabdota «OreHKa KadecTBa MOJIOYHOM
TIPOTYKITHI).

8. Buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHble MeTOAbl cenekuuu. [nubpummzanusa. Popmer or6opa. OCHOBHBIE
HaIlpaBJICHUS CEJIEKIUU: YIYUIICHHE YPOXAHHOCTH, YCTOMYMBOCTH K OMOTHYECKUM M
abuotuyeckuM (akropaM. [Ipaktuueckas padora «BeipamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXA».

OCHOBHBIE TOJXOJbl CEJNEKIMU M OHOTEXHOJIOTMH KYJIbTYPHBIX PacTCHH,
['uOpuauzanus, otTgajieHHas TruOpuaM3aIus, HCKYCCTBEHHBIM OTOOp, TeTepo3uc,
TpaHcopmanus, MyTareHe3, T€HEeTHYecKoe penaktupoBaHue). Mcrtopus cenexkuuu B
Poccun n mupe, uctopust pa3BUTHsL BAXXKHEUIIMX COPTOB KYJIbTYPHBIX PACTEHHM.

Kak genoBek moxket moaudunupoBath pacteHus? ['eHHas MHXEHEpUsI PACTCHUINA:
Yro Takoe reHeTHdYecKas WHKEHEpHUs pacTeHuM. TpaHCreHHele pacteHus. Meronasl
nonyyeHus. OOpazoBaHue omyxoJieil y pacteHuid. ArpobakTepuaiibHas TpaHchopManusi:
Ti-ma3Muapl. I'enbl T-JTHK. MoJieKynsipHO-T€HETUYECKUE MEXaHU3MBI
Tpanchopmanuu. ['eHernueckoe peaaktupoBaHue. COBpEMEHHbIE TOAXOJAbl H
JNOCTUXKEHUSI TEHETUYECKOTO peakThpoBaHus pactenuil. [Ipaktuyeckas padbora
«["eHoMHbIe HOKHUIIBI (MOeaHpoBaHue padoThl cuctembl CRISP-Cas).

Ects nmu xu3ub B mnpoOupke? BHOTEXHONOTUS KyJIbTYPHBIX PACTCHHIA.



UccnenoBarenbckass pabota «BelpamuBanue pacteHuit B mpoOupke (MOXKHO
BOCIIOJIb30BAaThCA pE3yJbTaTaMU NPEAbIAYLIMX JKCIEPUMEHTOB II0 COCTABJICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsI PACTEHUI )».

Moayab «MoJiekyJasipHble 0CHOBBI (u3H0J0THU U papmakogorum» 9 Kjace
(68 yacos)

1. @u3zuonozuueckasn xumus. (20 uacos)

Beenenue. buorennsie snemenTsl: opraHorensl: O, C, N, H. AxktuBHbie popmbl
KHCJIOPOJA, UX NOJIyYeHHE, HEUTpaIM3aLusl.

Makpo37eMeHThI: NPOLEHT COJACPKAHUS B OpraHU3MeE, BbINOJIHsAEMass (YHKIMS,
cojepkanue B mpoaykTax nutanus. Ca2+ - cBs3bIBaroIIMe OCNIKH, JICTIOHUPOBAHHE
KaJIbLIMS, PETYJSILNsS YPOBHS KaJIbLMS B OpraHU3Me: FOPMOHBI ITo4eK. Mg — cTpoeHue
xJopoduIa, ero akTUBAIKS COTHEYHON dHEPTHEH.

MuKpos7eMeHTbl: B KaKUX MOJIEKYJax COJAEpXkaTcs, BbIMOIHSAEMAas (PYHKINA,
COZIEpKaHME B MPOAYKTax NMuTaHus. [locnencTeus nepeno3upoBKA MUKPOIJIEMEHTAMU.
Fe — ycBauBaemble THUIIBI COEIMHEHUW kene3a. ['eMompoTenHbl, TIE€MOIMAHUH,
uutoxpombl. CU — ycBoeHME W TpaHCHopT Menu. benku, conepxkamive Meb.
[TaTonornueckue cunapomsl MeHke U BuibcoHa, CBsI3aHHBIE ¢ META0OJIU3MOM MEJIH.

Tokcuunble 3nemenTsl Ilepuonnueckoil cuctemsl Uisl OpraHusma. BnusHue
HEJ0CTAaTKa MAKPO U MUKPOAJIEMEHTOB Ha )KUBBIE OpPraHU3MBI.

UccnenoBarenbckass  pabora  «KonnyecTBeHHass ~ OLIEHKA  COJEpKaHUS
MHUKPO3JIEMEHTOB WM BUTAMUHOB B IIUIIEBBIX MTPOITYKTAX)»

XKupsl. 3aboneBaHus 4ea0BeKa, CBSI3aHHBIE C HAPYIICHUSAMHU KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoapl. 3aboneBaHusl YEIOBEKA, CBSI3AHHBIE C HAPYLIEHUSMU YTIIEBOJHOTO
oOmena. CaxapHblil 1abeT.

benku. Ctpoenue. 3aboneBaHus 4YETOBEKA, CBA3aHHBIE C HAPYILICHUSIMH OEIKOBOTO
obmeHa. DyHkunu 6enkoB. PepmenThl. Mexanusm aeiictus. Kinaccsl pepMeHTaTUBHBIX
peakuuii. Kodepmentsl. Ilpaktnueckoe 3anstue «KauecTBeHHBbIE peakuu Ha
opranuyeckue Mosekyiabl». [lpaktuueckoe 3anatue «JleHarypauus  OeIKOB»
[IpakTueckoe 3anaTue «/3ydueHne akTHBHOCTH aMUJIa3bl».

Butamunbl )KrpopacTBOpUMbIE, BOJOpacTBOpuMeIe. [IpeBpalienne BUTAaMHHOB B
aKTUBHBIEC (POPMBI KOPEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIE THUIBI META0OJWYECKUX peakiui. buosHepreTudeckue MpoIecChI.
I'mukonu3. Hukn Kpebca. Llens nmepeHoca 31eKTpoHOB. OKHUCIEHUE MKUPHBIX KHUCIOT.
Karabanuzm amuHOKHCIOT. [okoHeoreHe3. CUHTE3 yrieBOJOB, OEIKOB, »HPOB.
MertaOonutuueckue 3aboneBanus. IlpakTudeckoe 3ansTue «Pemenue 3amau Ha
HEPreTUUECKUN OOMEHY.

Knerka. [lonsitue memOpansl. @yHkunn MmeMOpaH. Bujsl TpaHcmopra B KIIETKY.



MemOpanHble opraHoujipl. 3aboieBaHMs CBSI3aHHBIE C HapyUIEHHMEM padOThl
MEMOpaHHBIX OpraHesul, 0O0Je3HU HaKOIJIEHUs. THUMNbl KOHTAKTOB MEXIY KIETKaMU.
3HaYEHHE MEKKJIETOYHOW KOMMYHUKAIMU JJIs 310pOoBbs opraHusma. IIpakthueckoe
3aasaTHe «/{nanu3 (kaetouka Tpayoe).

Snpo. VYpoBHM  yImakoOBKM ~ XpoMaTuHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HemeMOpaHHbIe OpraHOUAbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHbBIE BEXU Pa3BUTHS MOJIEKYJISIPHON OMOJIOTHH.

Hyxneunossie kucinotel. OCHOBHBIE MPUHIIMIIBI cTpoeHUs. [IpakTuyeckas pabora
«Beigenenne JIHK u3 Ganana». Ilpaktuueckas pabora «Mopens JIHK-opurammy.
[Ipaktuyeckas pabora «Omnpenenenue kadectBa mnpemnapatoB JHK ¢ momormisio
ciektpodoroMeTpur» (IIpu HATUYUK 000PYIOBAHUS).

Marpuunble cuHTE3bl. Perumkamnus — OCHOBa KIIETOYHOrO AeneHus. [IpuHuumsl
perutukaruu. [Ipaktuueckas pabora «PervkaTuBHAs MalllHa (UTpa-IeMOHCTPAIU ).
[Ipaktuueckas padota «I 1P (Monens ammmudukamus Ha Oymare)y.

Mytauuu. Yto Bei3biBaeT u3MeHenus B crpoennu JIHK. [Ipuniuns! penapanuu.

Tpanckpunuus. [Ipaktuueckas padota «Cuiia mpomMoTopay.

['enernueckuit kox. Ilpaktuueckas pabota «PemieHue 3ajady Ha TeHETUYECKUM
kom» Tpancisus. [paktudeckas padota « DonauHr GEIKOBY.

Opraauzanusi reHoma BUPYCcOB IIpOTMBOBUPYCHBIE CPEIACTBA, MEXAHM3MbI HMX
JCUCTBUSL.

Opranu3zanus reHoMa OaxTepuii AHTHOAKTEpUATBHBIE rpenaparsl.
HccnenoBarennsckas pabora «PactpocTpaneHne aHTHOMOTHKOPE3UCTECHTHBIX OaKTePUIDy

Opranuzanusi reHoMa 3yKapuoT ['eHomHOe penaktupoBaHue. IIpakThueckas
pabora «Pabota B COBpeMEHHBIX TeHeTHuecKuX Oa3zax maHHbIX. [IpoBenenue In silico
aHaJIu3a MoCIeI0BAaTEIbHOCTEN T€HOBY.

3. ®apmakonozun (28 uacos)

[Tonatue o nekapcrBax. [IpuHLKIIBI OAX0/1a K TOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metojbl. MccienoBatenbckas padora «DKCIEPUMEHTHI IO
OIPEJEIICHUIO0 TOKCUYHOCTH BELIECTB HA aPTEMUIUSIX Y.

ITytu BBenenus JIC. dapMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcachiBaHue
(abcopOumst) nexapcTB. OCHOBHBIE MEXAHU3MbI BCAChIBaHUS. TpaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. ['eHbl u 6enku nepBoil ¢a3sl Onorpancopmanuu. [1yTu BeIBEEHUS JT€KapCTB
U3 opraHuzMa. OKCKpeuuss u dSIuMuHanus. [eHsl u  Oenku BTOpoil  (hasbl
onotpancpopmanuu. dapmakoguHaMmuKa. [JaBHoe M MOOOYHOE, PE30POTUBHOE U
MECTHOE, MPSIMOE, HENPSIMOE U pedIEKTOPHOE JeCTBHE.

Buner B3aumopeiictBus jiekapctB. CHHEPru3M M aHTAroHW3M IIPH COBMECTHOM



JEHUCTBHUM JIEKAPCTBEHHBIX BEILIECTB, NX PA3HOBUIHOCTH.

TpancmemOpaHHbIN CUTHATUHT. THUIBI KIETOYHBIX perenTopoB. MeMOpaHHBIE:
MOHHbIE KaHaJIbl, KaTAJIUTUYECKUE U COIpsDKeHHbIE ¢ (G-Oenkamu; BHYTPUKIETOUHBIE:
LUTOIIIa3MATUYECKHE U AIepHBbIE. MeXaHU3MBbI TUraHA-pEeLENTOPHOIO B3aUMOEHCTBUS.
CeneKTUBHOCTh (M30MpaTEIbHOCTh) JIEUCTBUS, CBS3b «XMMHYECKash CTPyKTypa —
(apmakosoruiueckasi akTUBHOCTb BEILIECTBY.

PapmMaKOJIOTHUYECKON MOAYJSLMU CUHANITUYECKON XOJIMHEPIMYECKOM NEpenaydi.
MounekynsipHblii  MeXaHM3M  JIeWCTBUS U (PapMakoJIoTMYeCKHe CBOMcTBa M-
XOJIMHOOJIOKATOPOB, raHraIuo0JI0KaTOPOB U Kypapeno100HbIX CPEACTB.
@apmakoJgoruueckass  peryjsdnuss  akTMBHOCTM  aJpPEHEPrHYecKOro  CHHArca.
AJpEeHOMMMETHKH, aJIpeHOOI0KATOPBI, cUMIATONUTHKU. [IpakTnyeckas padoTa
«BnusiHue anpeHavHa Ha cep/ieuHble COKpaIleHHs (IporpaMMHOE 00ECTICUEHUE).

MonexynspHas (papMakoiIOrusi aHTUAUIEPTUYECKUX CPEACTB. | 'MCTaMUHOBBIE
peLenTophl: TUIBI, MOJEKYJsIpHas opraHuzanus. CraOunu3aTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBI MEXaHU3M JIEUCTBUS, 0OCOOEHHOCTH KIMHUYECKOr0 MPUMEHEHHS],
TOYKH MPUIIOKEHUS IEUCTBUSI MHTMOUTOPOB JTUITUIHBIX MEAUATOPOB.

MexaHn3M [EUCTBUS M NMPUMEHEHHUE IPENApaTOB, CTUMYIUPYIOIIUX ITPOLECCHI
uMMmyHuteTa. Dapmakonornyeckas XapakKTEpUCTHKAa WHTEPJIECHKUHOB: IMOJIYyYEHHUE,
MEXaHU3M JIeUCcTBUs, TpuMeHeHrue. OCHOBBI MaTO(U3HOIOTUHA OCTPO(a30BOrO OTBETA,
Meauanus BocnanieHuss. MoJIeKyJIapHbIA MEXaHU3M IPOTUBOBOCIATIUTEIBLHOIO JEHCTBUS
[JIFOKOKOPTUKOCTEPOUJIOB,  HECTEPOMAHBIX  NPOTUBOBOCHAIMUTENBHBIX  CPEICTB.
[TpakTuyeckas pabota «I ncToNOrHUYeCcKUE MpernapaTbl IMMYHHON CUCTEMBI.

[lonsaTHE O HapKO3€ W HAPKO3HBIX Ipenaparax. KieTouHblil 1 HEPBHBIA HAPKO3.
@apmMakoJIOTHYECKasd XapaKTEPUCTUKA OTAEIBHBIX TIPYIII HAPKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh NEUCTBUS Ha LIEHTpajbHYylO cuctemy. [IpakTuueckas padbora
«I'mcronornueckue npenapaTel HEPBHOM CUCTEMBIY.

duznonornueckuii coH; ¢da3el cHa. Bunel Hapymienunit cHa Ilonsitue o
MEJMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (rMMHOTHUKAX).

MonekynsipHble acnekThl Homuuenuuv. OnuaTHbIE PEUENnTOPbl, HUX THIIBL.
DHKeallHbl U S3HAOP(PUHBI - FHIOTEHHBIE JIUTAH bl OIIMATHBIX PELIETITOPOB.

AHTUIICUXOTUYECKOE JIeHCTBUE, BIUSHUE Ha (QYHKUUIO SKCTpanupaMUIHON
CUCTEMBI, IMOLMOHAIBHYIO c(epy, PBOTHBIN LEHTP, apTepHAIbHOE HaBJICHUE, LEHTP
TEPMOPETYIAUNNA. MOJIEKYJIIpHbIE MEXAaHU3MBI JICUCTBUS HEMPOJIENTUKOB, BIUSHHUE Ha
n0(gaMUHOBBIE, CEPOTOHUHOBBIE, A/IPEHO- U TUCTAMUHOBBIE PELIETITOPHI, UX JIEHCTBUE HA
KJIETOUYHblE MeMOpaHbl, Ha JEMOHWPOBAHME TKAHEBBIX MOHOaMUHOB. IloTeHuman-
3aBUCUMbIEC HATPUEBBIE KAHAJIBI KAK MUILIEHH JEHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
MHTUOUPOBAHUS MMOTEHI[UAT-3aBUCUMbIX HATPUEBBIX KAHATOB MECTHBIMU aHECTETUKAMH.
[Ipaktuyeckas pabora «Kapra oskcnpeccun A0()aMHHOBBIX U CEPOTOHUHOBBIX
penenTopoB B Mo3re Mmbiei». ccnenoBatenbckas paborta «[loBegeHueckue TecTbl Ha



peiokax Danio rario. Csernmo-temHass kamepay». MccaenoBarenbckas —pabora
«IToBenenyeckue TecThl Ha pbiOKax Danio rario. OTkpeiToe Tosie». MccienoBarenbekas
pabota «IloBeneHueckue TecThl Ha ppiOKax Danio rario. CraitHoe moBeAeHUEY.

Moayab «MoJieKkyJasipHbIe 0CHOBBI cejieknum» 9 kiaacc (68 uaca)
1. Monexynapnas ouonozusn. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHHU.

HyxnennoBsie kucioTel. OCHOBHBIC MPUHITUIIBI cTpoeHUs. [IpakTuueckas pabora
«Beigenenne JIHK wu3 Ganana». Ilpaktuueckas padora «Moxenb JIHK-opurammy.
[Ipaktuyeckas pabora «Omnpenenenue kadectBa mnpemnapatoB JHK ¢ momomisio
criekTpodoToMeTpun» (MPU HATHUYUU 000PYIOBAHUS).

Marpuunbie cuHTE3bl. Perummkanuss — OCHOBa KJIETOYHOTO JiesieHus. [IpuHIuIbI
perumnkanuu. [Ipaktudeckas padorta «PemnukaruBHas mammHa (Mrpa-aIeMOHCTPAITNA)Y.
[Tpaktuyeckas padota «I 1P (Mmomens ammndukamnus Ha Oymare)y.

Mytauuu. Uro Bei3biBaeT usMeHeHus B crpoennu JIHK. [Ipuniumne! penapanuu.

Tpanckpunuus. [Ipaktuueckas padota «Cuiia mpoMoTopay.

['enetnueckuii kox. Ilpaktuueckas paborta «PemeHue 3agady Ha T€HETUYECKHM
ko1 Tpancnsmus. [Ipaktudeckas padota «DonauHr GEIKOBY.

Opraauzanuss reHomMa BHPYCOB I[IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHM3Mbl HMX
JICHCTBUA.

Opranuzanus reHoma OakTepuit AnTHOaKTEpUATBHBIC Mpenaparsl.
HccnenoBarennsckas padora «PacnpocTpaneHne aHTHOMOTUKOPE3UCTECHTHBIX OaKTEPHii»
OpraHu3zaius reHoma 3ykapuoT I'eHomMHoe penaktupoBanue. [Ipaktnueckas padota
«PaboTta B cOBpeMEHHBIX TeHeTHUeCKUX 0a3zax maHHbIX. [IpoBenenue In silico ananusa
MIOCJIEA0BATENBLHOCTEN TEHOBY.

2. Monexynapnote ochoswl 2enemuru (20 uacos)

[Ipenmer reHetuku. Kparkas ucTopus  pa3BUTHS — NOPEACTABIEHUA O
HACJIEJICTBEHHOCTH.

OT reHa k Npu3HaKy: Kak packpacutb koTa. Yto Takoe npusHak? IIyTe OT rena no
npu3zHaka. Myrauuu. Ajend. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHaHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Ammenu». HcciienoBaTtenbCKUd  IPOEKT
MyrtareHHble (GaKTOPBHI.

['eHbl cTposAT opraHu3M. BritoueHHe W BBIKIIOUYEHHE OOJBIIOr0 HaOOpa I'EHOB.
Kak KJ1eTKM MOHMMAl0T, KaKre TeHbl T0JKHBI padoTaTh. PoneBast urpa «Cynp0a KIeTKu.
['enbi-nepexntoyarenu. [Ipaktnyeckoe 3ajanrue « AJITOPUTMBI JJIs1 KIIETOKY.

JIuCKpeTHOE HacleqOBaHWE NPU3HAKOB. 3aKOHbI MeEHIens: OIWH T€H - OOUH
npu3Hak. CxeMa CKpeniuBaHusa. 3aKOH €IMHO00pa3usi THOPUAOB MEPBOTO MOKOJIEHUS.
[Tpaktuyeckoe 3amanune «EanHO0Opasve MEpBOTO MOKOJEHUS». 3aKOH pacUICIUICHUS



IpU3HaKa BO BTOpOM IokojeHud. [Ipaktuueckoe 3amanue «PacuiensieHue Bo BTOpOM
nokojeHun». McciaenoBaTenbCKuil IpOeKT «3aKoHbI I'. MeHiens: B SKCIEPUMEHTEY.

3akoHbl MeHesl: HECKOJIbKO T€HOB - HECKOJIbKO MPHU3HAKOB. Jurudpumanoe
ckpemuBanue. HeszaBucumoe pacxoxiaeHne xpomocom. IIpakThueckoe 3anaHue
«Pemerka [Iennera». CueruieHHOE HaClIeI0BaHNUE.

B3aumopelictBue reHoB. AJienbHOE W HeauienbHoe. lIpakTmueckoe 3aHsTHE
«B3aumoaeicTBUsI TEHOB (MOJICTUPOBAHUE CUHTE3a U TPAHCIIOPTA TUTMEHTA B KJIETKY)»

Onpenenenue nona. [Tonossie xpomocombl. Camilel U caMKu. BinusiHue gaktopos
OKpy’Karouiel cpeapl. XpOMOCOMHOE orpeaeneHue mona. [loJoBble XpOMOCOMBI.
[Ipaktuyeckoe 3amanue «HacnemoBanue, cuersieHHoe ¢ mojom». [IpobGnema
JOTIOJIHUTENIBHON X-XpOMOCOMBI Y KEHIIUH. TpeXI[BEeTHbIE KOIIKHU.

3. Monaexynapusie ocrosbl cerexuyuu (28 uacos)

['ensl B monmynsauusax: BeqMkoe pasHoBecue. [lomynsanns. YacToTel BcTpedaeMocTH
npu3HaKa u amiens. YpaBHeHue Xapau-Baiinoepra. [Ipaktuueckoe 3ananue «4acTtoThl
alyeneil, reHoTHUNoB U (eHoTunoBy. MccnenoBaTtenbCKUi NPOEKT  «AHANIMU3
TE€HETUYECKOM CTPYKTYphI OIS (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsiuuyu MEHSIIOTCS: YHUCIEHHOCTbh, MUTpaAlLMsl U BbIOOp cymnpyra. DakTopsl,
KOTOpbIE BBIBOJAT TOMYJISIMIO W3 paBHOBecus Xapau-BaitnOGepra. UucineHHocTh
nonyisiuuu. PoneBas wurpa «3ddext ocuoBatens». PomeBas wurpa «Oddext
OyThUTOYHOTO TOpibIKay. Jpehd reHoB. Mytamuu. HecnyuaiiHoe cKpeniuBaHue.
N3onsauus.

[Tomynsiuun  MEHSIOTCS:  €CTECTBEHHBIM  OTOOpP.  MexaHu3Mm  JIeHCTBHS
€CTeCTBEHHOT0 oTOopa. [Bmxkymuit otoop. Ponesas urpa «EctecTBeHHBIN OTOOPY.

Moauduxanuonnas U3MEHUYUBOCTbD. Cratuctnueckue 0COOEHHOCTH
Moau(uKanuoOHHON n3MeHuuBocTU. MccnenoBarenbckue padoTel «MoaudukanrnoHHas
WU3MEHYMBOCTh PACTEHNUN B IIPEAEIIAX BALIETO MECTA KUTEIbCTBA.

HacnenoBaHne KOJIMYECTBEHHBIX NPHU3HAKOB. KoOJMYECTBEHHBIE MNPU3HAKHU.
CpenoBast u3MeHYHBOCTH Npu3Haka. Koadgduuuent Hacnenyemoctu rnpusznaka. OTBeT Ha
otoop. Ilouck reHOB KONMMYECTBEHHBIX NpPU3HAKOB. OJHOHYKJICOTHUIIHBIE BapHaHTHI
reHoB. JIHK-uumn. [lonmHoreHOMHBIN aHAIN3 aCCOLAAIINM.

«Ombl» Hag reHomoM. Iloctrenomuas spa. OOpatHas reHeTuka. « OMHUKCHBIC»
uccinenoBanus. [Iporeom, Mmetadbonom. [IpakTruueckoe 3aganne « ATpOHOMBDY.

JlomecTukanusi U LEHTPHl T€HETHYECKOro pa3HooOpas3us. Iloumcku pacteHuil c
«XOpOLIMMMW» TMpU3HAKAMU JJisi 4YesioBeKa. LIeHTphl TeHeTHYecKOro pa3zHooOpaszusi.
Hukomnait MiBanoBuu BaBusnos. Cenekuusi. KomOuHanroHHass 1 TUOpUJIHAST CEICKIIMSL.
['erepo3uc. Ilpaktnueckoe 3agaHue «l'omomorudeckue psabl HACIEICTBEHHOMN
U3MEHYUBOCTI.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHATH Oyaymiee. Kak npaBUiIbHO XpaHUTh



redpl. Koiekuuu  TreHEeTHYeCKUX  pecypcoB  pacteHui. [lpakTukym  u/wim
UCCIICIOBATEICKUN MPOSKT «MeTo/ibl KyJbTUBUPOBaHMS IN VILr0 aas coxpaHEHUs
T€HETHYECKUX PECYPCOB PACTEHUH U JUIsl YCKOPEHHOU CEJIEKIIUN.

['eHeTnueckne UEHTPHI B Haled crTpa”He. [Ae 3aHMMAaroTCs TEeHETUKOW U
TEHOMMKOW JIJI HYK/]I CEJIbCKOTO XO3SIMCTBA.



IIJTAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJbHOCTH

3aHATHS B paMKaxX IPOrpaMMbl HampaBiICHbl Ha OOECICUCHHE JTOCTHUKEHUS
IIKOJIBHUKAMU  CJIEAYIOIIMX  JUYHOCTHBIX, METaNpeIMETHBIX M  MPEIMETHBIX
o0pa30BaTEeNbHBIX PE3YJILTATOB.

JIn4HOCTHBIE Pe3yJbTAThI:

B cgepe epasicoanckoco eocnumanus: TOTOBHOCTH K  KOHCTPYKTHMBHOM
COBMECTHOM JI€SITEIbHOCTH IIPH BBIMOJIHEHUH UCCIEIOBAHUMN U MPOEKTOB, CTPEMJIEHHE K
B3aMMOINOHUMAHUIO U B3aHUMOTIOMOIIIH.

B cgpepe nampuomuueckoco socnumanusi; OTHOIICHUE K OMOJIOTUM KaK K BaKHOMU
COCTAaBJISIIONIEH KYJIbTYpPbl, TOPAOCTh 3@ BKJIAJl POCCUMCKMX M COBETCKMX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYCCKON HAYKH.

B cgepe oyxosno-npascmeennoco eocnumanus: TOTOBHOCTH  OIICHUBATH
MOBEJICHUE U TMOCTYNKU C TO3UIMU HPABCTBEHHBIX HOPM M HOPM HKOJOTHYECKOU
KYJIbTYpbl; TOHUMAaHUE 3HAUMMOCTH HPABCTBEHHOT'O aCMEKTa JACSITEILHOCTH YeIOBEKa B
MEIUITUHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHUMAHHUE pOJM  OHOJIOTMU B
(GhopMUPOBAaHUHN ICTETUYECKON KYIbTYPhl TUYHOCTH.

B cgepe usuueckoco eocnumanus, Gopmuposarus Kyibmypvl 300p06bs U
IMOYUOHANBLHO2O 01a20NOAYHUs. OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO U
yCTaHOBKa Ha 3JI0pOBBII 00pa3 KU3HU (30pOBOE MUTAHNE, COOJIIOICHIE THTHEHHYECKUX
MIPaBUIJI U HOPM, COJTAHCHPOBAHHBIN PEXKUM 3aHATUN U OT/ABIXA, PETYIsIpHAs (pu3ndeckas
aKTUBHOCTh); OCO3HAHUE MOCIIEICTBUI U HETIPUATHE BPEIHBIX MPUBBIUEK (yIOTpeOIeHHE
aJIKOrOJIsl, HApKOTUKOB, KypeHHE) W HHBIX GopM Bpeda Uil (PU3HYECKOro U
MICUXUYECKOTO 37I0POBbsI; COOJIOJICHUE MPaBUJI OE30MAaCHOCTH, B TOM YHUCJIE HaBBIKU
0€301acHOro MOBE/ICHUsI B MPUPOIHON cpesie; chOpMUPOBAHHOCTh HaBbIKa peduiekcuu,
yIpaBjiIeHHUE COOCTBEHHBIM YMOIIMOHAIBHBIM COCTOSIHUEM.

B cgepe mpyoosozco socnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTUYCCKUX
3a7a49 (B paMKaxX CEMbH, IIIKOJIBI, TOpojia, Kpas) OHMOJOTHYECKOM W SKOJOTHYECKOU
HAIIPaBJICHHOCTH, HMHTEPEC K MPAKTHUYECKOMY H3Y4YCHUIO Tpodeccuid, CBSI3aHHBIX C
ounosoruei.

B cpepe sKronocuueckoco  6ocnumanus:  OpUEHTAlMsT Ha TMPUMEHEHUE
OMOJIOTMYECKUX 3HAHUM MIPU PEIICHUH 3a]1a4 B 00J1aCTU OKPY KAlOIlel Cpejibl; OCOZHAHUE
HKOJIOTUUECKUX TTPOOJIEM U MyTeH UX PEIICHUs; TOTOBHOCTh K YYaCTHIO B TPAKTUUECKOM
NESATeTbHOCTH SKOJIOTHYECKON HAMPABICHHOCTH.

B cgepe nonumanus yemmocmu HayuHo20 NO3HAHUA: OPUCHTAIlUS HaA
COBPEMEHHYIO CHCTEMY HAy4YHBIX TIPEJCTaBICHUNA OO0 OCHOBHBIX OHOJIOTMYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBSI3SIX YEJIOBEKA C MPUPOJHOM M COLMAIBHOM CpEJIOu;



MMOHUMAaHHE POJIU OMOJIOTHYECKONW HayKH B (POPMHPOBAHHH HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOM JIF0OO3HATENLHOCTH, UHTEpECA K OMOJIOTMYECKOW HayKe, HABBIKOB
UCCJIeI0BATEILCKON eI TEIIbHOCTH.

B cghepe aoanmayuu xk uszsmensiowumcs yciosusm cOuUaibHOU U NPUPOOHOL
cpeodvl. aneKBaTHAas OICHKA HM3MCHSIONIMXCS  yCIOBUW; TIPUHSITHE  PEIICHHUS
(MHIUBHAyaNTbHOE, B TPYIIEC) B HU3MEHSIONMIMXCS YCIOBUSX HAa OCHOBAaHWM aHAJIH3a
Ouonornyeckod nHpopmManuy; MIIAHUPOBAHUE  JEHCTBUUA B HOBOM CHTyauuu
HA OCHOBAHHH 3HAHUN OMOJIOTUYECKHX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJbTaThI:

B cghepe osnaoenus ynusepcanbhvimu yueOHbiMU NO3ZHABAMETbHLIMU OCUCTNBUSMUL
ba3oBbie JOrmuecKue JCHCTBUS:
® BBISBISATH U XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKU OHOJOTMYECKUX
O0OBEKTOB (SIBJICHUIA);

® YCTaHaBJIMBATh CYIIECTBEHHBIM TMpPU3HAK KIacCU(PUKAIMK  OHOJIOTMYECKUX
OOBEKTOB (SIBICHUHM, TPOIECCOB), OCHOBAHUA JUIsi OOOOIIEHUS W CpaBHEHUS,
KPUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

® C yu€TOM MNPEAJIOKEHHON OMOJIOTHYECKON 3a7auul BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOpPEUMsi B paccMaTpUBaeMbIX (akTax W HaOMIOACHUSAX;, MpeaIarath
KPUTEPUH JIJIs1 BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

® BBIABIATh JCHUINTH HHPOPMAIUU, MAHHBIX, HEOOXOJUMBIX IS DPEIICHHUS
MMOCTABJICHHOM 3aJ1a4H;

® BBISBIATH TPUYUHHO-CICJACTBEHHBIE CBSI3M TMPU HM3YYCHUH OHOJIOTHYECKUX
SABJICHUN M TPOLECCOB; JIeJaTh BbIBOJBI C HCIOJBb30BAHHEM JI€AYKTHBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUN, YMO3AKITIOYEHUH 10 aHAJIOTUH, (POPMYIUPOBATH
TUIIOTE3bI O B3AUMOCBS3X;

® CaMOCTOSTENIbHO BBIOMpPATHh CHOCOO pelIeHHs] yu4eOHOM OMOIOTHYECKON 3anayu
(cpaBHHMBaTh HECKOJIbKO BApUAHTOB PEIICHUs, BEIOUpATh HAaMOOJIEe MOIXO I
C Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTenbCckue AeUCTBUS:

® CI0JIb30BaTh BOMPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT MO3HAHMUS;

e (opMynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pbIB MEXKIY pEaIbHBIM U
JKENATEIbHBIM  COCTOSIHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEIbHO
yCTaHABJIMBATh UCKOMOE U JIAHHOE;

e (QopMmupoBaTh  TUNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKJICHUH,
apryMEHTUPOBATh CBOIO TMO3HIINIO, MHEHHUE;

® TPOBOJUTH IO CAMOCTOSTEIHHO COCTABIICHHOMY IIJIaHY HA0II0/IeHNE, HECTIOKHBIHI
OMOJIOTMYECKUN DSKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE IO YCTAHOBIICHUIO
0COOEHHOCTEH OHoIornueckoro o0beKTa (mpolecca) u3yueHus,

® TPUYUHHO-CIEICTBEHHBIX CBSI3€H W 3aBHCHUMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXKy cOOO0M;



OIICHMBATh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh MH(MOPMAIIHIO, TOJYYCHHYIO B
XO07Ic HAOJIFOICHUS ¥ SKCIICPUMEHTA;

CaMOCTOATEIbHO (OPMYITHPOBATH OO0OOIIEHUST W BBIBOABI 10 pe3yJbTaTaM
NPOBEJAEHHOTO HAOIOJCHMSI, YKCIIEPUMEHTa, BJIAJICTh WHCTPYMEHTAMH OLCHKH
JIOCTOBEPHOCTH ITOJIYYCHHBIX BBIBOJIOB U 00O0OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE JIalibHEHIIIee pa3BUTHE OMOJIOTMYECKUX MPOIIECCOB U
WX TIOCJICJICTBUSI B aHAJIOTUYHBIX WJIM CXOJTHBIX CUTYaIHSIX, a TAaKKE BBIJIBUTAThH
MIPEMOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ uadopmarmei:

MPUMEHSITh Pa3JIMYHbIE METObI, THCTPYMEHTHI U 3aMPOCHl MPU MTOUCKE U 0TOOpE
ouosornyeckod uHGOpPMALUM WM JIAHHBIX U3 HCTOYHUKOB C Y4E€TOM
MIPEIOKEHHON yu4eOHOU OMOJIOTMYECKOM 3a1a4H;

BBHIOMpaTh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBaTH U  UHTEPIPETUPOBATH
OHOJIOrMYeCKYI0 HHPOPMAIUIO PA3IMYHBIX BUIOB U (POPM MPEICTABICHUS;
HaXOJUTh CXOJHBIC apTyYMEHTHI (ITOATBEPAKIAOIINE WU OMPOBEPraroliie OJIHY U
Ty K€ UJICI0, BEPCUIO) B PA3TUYHBIX HHHOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSTEIILHO BBIOMPATh ONTUMATHHYIO (JOPMY MpeICTaBICHUS HHGOPMAITNH 1
WJUTIOCTPUPOBATh PELIa€Mbl€ 33/1a4M HECIOKHBIMHU CXEMaMHU, TUarpaMMaMu, UHOU
rpaduKoil 1 UX KOMOMHAITUSIMU;

OIICHWBATh HANEKHOCTh OHOJOTHYECKOW WHPOPMAIMK TI0  KPUTEPHSM,
MPEITIOKEHHBIM YUYUTEIIEM I CPOPMYIUPOBAHHBIM CAMOCTOSATEIHHO;
3aIllOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(GOPMAITHIO.

B cghepe oenadenus ynusepcanvhuvimu yueOHbIMU KOMMYHUKAMUSHBLIMU OeUCEUIMU
OOwienue:

BOCIIPMHUMATh U (POPMYIUPOBATH CYXKJEHHUS, BEIpaKaTh SMOIIUH B IIPOIIECCE
BBITIOJIHCHUS MPAKTHYCCKUX U J1a00paTOPHBIX padoT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PCHUS) B YCTHBIX M IUCBMEHHBIX TEKCTaX;
pacro3HaBaTh HeBepOaJdbHBIE CpelIcTBa OOIIEHMs, IOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAaKOB, 3HAaTh W PacClO3HaBaTh MPEANOCHIIKH KOHQIMKTHBIX
CUTYaIlUH U CMATYATh KOH(QIUKTHI, BECTH IIEPETOBOPHI;

MOHUMaTh HAMEPCHHS JPYIHX, IPOSBIATh YBaXKUTCIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU (hopMe GOopMyITHpOBaTh CBOU BO3PAKCHUS;

B XOJI¢ JUajiora W/Wjiu JUCKYCCHH 3aJaBaTh BOIIPOCHI IO CYIIIECTBY 00CYKIaeMOM
OMOJIOTMYCCKON TEeMbl W BBICKA3bIBaTh WJCH, HAICIICHHBIC Ha PCIICHHE
OMOJIOTMYECKOM 3a/1auu U MOAACpKaHue OJ1aro)XenaTeIbHOCTH OOIIECHHUS;
COIOCTABJISATh CBOM CYXICHHS C CYXKJICHUSIMH JPYTHX YYaCTHHKOB JHAJIOTa,
OOHApYKUBATh Pa3IMYUSA U CXOACTBO ITO3HIIHIA;

nyOJIMYHO TPEJCTaBIATH PE3yJbTAThl BBIITOJTHCHHOTO OHOJIOTHYECKOTO OIIBITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOCKTA);



CaMOCTOSITEIILHO BHIOMPATh (POpMAT BBICTYIUICHUS C yUE€TOM 3aa4 MPEe3eHTAIlUN U
OCOOCHHOCTEW ayJUTOPUM U B COOTBETCTBHM C HUM COCTaBJISTh YCTHBIE W
IMUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM UJUIFOCTPATUBHBIX MATEPUATIOB.

CoBMecTHAS NeATEIbHOCTH (COTPYIHUYECTBO):

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUAYaTbHOU
paboThl MPU PEIICHUH KOHKPETHOM OMOJOTMYECKON MpoOJeMbl, 000CHOBBIBAThH
HEOOXOJUMOCTh MPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1a4H;

MPUHUMATH 1I€JIb COBMECTHOM JESATEILHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS 11O
e€ JOCTMKEHUIO: paclpeiesiaTh pOJIM, TOTOBAPUBATHCS, OOCYKIATh MPOLECC U
pE3yJIbTaT COBMECTHOM pPabOTHI;

yMeTh 000011aTh MHEHHSI HECKOJbKUX JIOJIed, MPOSIBIATH TOTOBHOCTH
PYKOBOJUTH, BBINOJIHATH MOPYYECHUS, TOAUUHSIITHCS;

IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM palOThI, ONPEAENATh CBOK pPOJb (C
y4€TOM MPEANOYTEHU M BO3MOXKHOCTEW BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensaTh 3aJayd MEXKJy WiIeHaMU KOMAaH]Ibl, Y4acTBOBAaTb B TPYMHIOBBIX
dbopmax paboThl (00CykaeHMS, 0OMEH MHEHUSMU, MO3TOBBIE€ IITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3ysIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPOBATH CBOU ACHCTBHS C IPYTUMU WICHAMU KOMAH/IbL;
OIICHMBATh KAadeCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKAaMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YJbTAThI C HICXOAHOW 3a/1aueii U BKJIAJ] KaX0ro YjleHa KOMaH/bl B
JOCTHXKEHUE Pe3yJbTaTOB, pa3liensaTh c(epy OTBETCTBEHHOCTH M MPOSBISTH
TOTOBHOCTb K MPEJIOCTABICHUIO OTUYETA IEpe] TPYIIIOH;

OBJIaJIETh CHCTEMOW YHUBEpPCAJIbHBIX KOMMYHHKATHBHBIX JEHCTBUN, KOTOpas
obecrieurBaeT CHOPMUPOBAHHOCTh COIMAJILHBIX HABBHIKOB U AMOIMOHAIBLHOTO
WHTEJIJIEKTA IKOJbHUKOB.

B ciepe o6radenus yrueepcanvhviMu YUeOHLIMU Pe2YISAMUBHLIMU OeUCBUIMU:
CaMoopra"Hu3anus:

BBISIBIISATh TIPOOJIEMBI U1 PEIICHHUS B JKW3HCHHBIX M YYEOHBIX CHUTYyaIUsX,
WCIIOJIB3YsI OMOJIOTMYECKUE 3HAHNUS,

OPUEHTUPOBATHCS B PA3TUIHBIX IMOX0aX MPUHATHS pelIeHU (MHINBUIYATHHOC,
MPUHSATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUIN TPYIION );

CaMOCTOSITEJILHO COCTABJISITh QJITOPUTM pEIICHUS 3adadd (WM €ro 4YacTh),
BEIOWpATh CMOCO0 pemeHus y4eOHON OWOJOTHYECKOW 3amadul ¢ y4ETOM
UMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBAThH
npeajaraeMbie BApUAHTHI PEIICHUI;

COCTaBIIATh IUIAaH JCHCTBUU (TJIaH peanu3aliy HAaMEYCHHOTO alropuTMa
pElIeHMs), KOPPEKTUPOBATh MPEIOKEHHBIN aJITOPUTM C YYETOM TIOTYUCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OMOJIOTUYECKOM 0OBEKTE;

JIeNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb (pediiekcus):

BJIJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U PePIICKCUH;

JIaBaTh aJIEKBATHYIO OLICHKY CUTYAI[MU U IIPEJIaraTh IUIaH €€ U3MEHEHUS
YUYUTBIBATh KOHTEKCT Y MIPEJIBUIETh TPYJAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPHU
pelieHun  y4eOHOM OHMOJIOTMYECKOM 3ajadd, aJanTHUpOBaTh pEIICHHE K
MEHSIOIIUMCST 00CTOATEIBCTBAM;

OOBSACHATH MPUYUHBI JOCTHKECHHUS (HEIOCTHIKEHUS) Pe3yIbTaTOB JCSATEIbHOCTH,
JaBaTh OILIEHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh IIO3UTUBHOE B
MPOU3OLIEAIIEN CUTYaLINY;

BHOCUTh KOPPEKTHBBI B JESATEILHOCTb Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
M3MEHUBIIHUXCS CUTYaIlMH, YCTAHOBJIICHHBIX OITMOOK, BOBHUKIITUX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3YJIbTAaTa LIEJU U YCIOBHUSIM.

OMOIMOHAJILHBIA MHTEJJIEKT:

pa3nuyarh, Ha3bIBaTh M YINPABJIATH COOCTBEHHBIMU SMOIMSMU U SMOLUSMHU
ApYTHX,

BBISIBJISITh U @aHAIM3UPOBATh PUYUHBI SMOLIUI;

CTaBUTh C€0s1 HA MECTO JPYroro 4ejioBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS
ApYyToro;

PEryMpoBaTh CrIOCOO BBIPAKEHUS IMOLIUU.

[TpunsiTue ceds u Ipyrux;

OCO3HAHHO OTHOCUTBCS K IPYrOMY YE€JIOBEKY, €r0 MHEHUIO;

MPU3HABATH CBOE MPABO Ha OMIMUOKY U TaKOE ke MPaBO APYroro;

OTKPBITOCTb ce€0€ U IPYyTruM;

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJINPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX ACUCTBUMN, KOTOpas
obecrnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTHU (BHYTPEHHSSA
NO3ULHKSA JIMYHOCTH), W KU3HEHHBIX HABBIKOB JIMYHOCTU (YIpaBieHUS COOOM,
CaMOJIMCLUUIIMHBI, YCTOMUHUBOIO MMOBEJICHNUSA).

IIpeameTHbIe pe3yJbTAThl OCBOCHUS MPOrPAMMBI
B no3naBarenbHOM (MHTEIIEKTYalIbHOM) cepe:

— MpUOOpPETEHUE OMBITA MCIOIB30BAHUS METOJ0B OMOJIOTHYECKON HAYKU C IICJIBIO

W3YYCHHS OMOJIOTHYECKNX OOBEKTOB, SIBJICHUN W MPOIECCOB: HAOIIO/IEHNE, OMMCAHUE,

MMPOBCACHNUC HCCIIOKHBIX OMOJIOTHYECKHUX OITBITOB H 9KCIICPUMCHTOB, B TOM YHCIIC C

UCI0JIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX OMOJIOTUYECKUX TPUOOPOB U HHCTPYMEHTOB;

— (opMHpOBaHHE YMEHHUS MHTETPUPOBATH OMOJOTHYECKUE 3HAHUS CO 3HAHUSMU U3
JIPYTUuX yuyeOHBIX MmpeaMeToB (pusuku, Xumuu, reorpaduu, UICTOPUHU, 0OIIECTBO3HAHUS
UT. 1.);



— (opMupoBaHHEe YMEHHI pemiaTh Y4eOHbIC 3aa4l OMOJOTHUYECKOTO COACPIKAHMS,
BBISIBIISITh ~ IIPUYUHHO-CIICJICTBEHHBIE  CBSI3M,  MPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIC PACUETHI, JIeJaTh BHIBOJIBI HA OCHOBAHUH MOJIYYCHHBIX PE3yJIbTaTOB;

— (opMHupoOBaHHE YMEHHs IUIAHUPOBATH Y4EOHOE HCCIICIOBAHWE WM MPOCKTHYIO
paboTy C y4eToM MOCTABICHHOU 1eNu: (opMyIupoBaTh MPo0IeMy, TUTIOTE3Y U CTAaBUTh
3a/Ia4dl HMCCIICJIOBAaHUS, BBIOMpATh aJCKBATHO IIOCTABJICHHOW IIEM METOJbI, JCNIaTh
BBIBOJIBI TIO PE3YNIbTaTaM MCCIICIOBAHUS WJIN MPOSKTHOM EITeIIbHOCTH;

— (¢opMmHupoBaHMEe  HMHTEpeca K  YIIyOJNeHWIO  OMOJOTUYECKMX  3HAHUU
(mpenmpodubHas TOATOTOBKA U TpodeccuoHaNbHAs OPUEHTAINS ) U BBIOOPY OMOIOTHHI
Kak Ipo(UILHOTO MIPEMETa Ha CTYNIEHU CPEJHETO MOTHOTO 00pa30BaHus IS Oy Tymien
npoecCHoHabHON NEeATeTbHOCTH, B 00J1acTH OWOJIOTHUH, MEAWIIMHBI, SKOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO35HCTBA;

— BIAJCHUEC HaBbIKAMHU pPabOTBI ¢ uWHOOpMAIMEHd ECTECTBEHHO-HAYYHOTO
COJICpKaHUsl, TIPEJICTABICHHON B pa3HOil (opMe (B BUIE TEKCTA, TAOIMYHBIX TAaHHBIX,
cxeM, TpaduKOB, 1UarpamMMm, MoJEJIeH, H300paKEeHU), KPUTHYECKOTO aHaIH3a
WHGOPMAITUH U OIICHKHU €€ IOCTOBEPHOCTH;

— yMEHHE WHTETPHPOBATH OMOIOTHYECKHE 3HAHUS CO 3HAHUSIMHU JIPYTUX Y4eOHBIX
PEIMETOB; HHTEPEC K YIIIYyOJICHUIO OMOJIOTHYECKNX 3HAHWUW W BBHIOOPY OMOJOTHHU Kak
npopUILHOTO TpeAMETa Ha YPOBHE CpeAHero oOiero oOpa3zoBaHusi A Oymyuien
npoeCCUOHATILHOM JCSITEILHOCTH B 00JacTU OWOJIOTHH, MEIUIIUHBI, HSKOJIOTHH,
BETEPUHAPHH, CEIbCKOTO XO3SMCTBA, THINCBOW IMPOMBIINIJICHHOCTH, TICHXOJIOTHH,
UCKYCCTBa, CIIOPTa - UMETh YCTKHE MPEICTABICHHUS O MAaTEPUATHUCTHUSCKONW CYIITHOCTH
T€HOMOB YKUBBIX OPTaHU3MOB H PETYJISALNIO UX PaOOTHI,

— 3HAHHE OCHOBHBIX (DAKTOPOB OKPYXKAIOIMICH CpEJbl, BIMIIONIUX HA Pa3BUTHE H
CYIIECTBOBAHUE KUBBIX OPTaHU3MOB, aJIaNTAllUN K (PaKTOpaM OKPYKaIOIIEH CPEIbl;

— 3HAHWE OCHOBHBIX IMOJXOJI0B OMOTEXHOJIOTHH, UCIIOJIb30BAHUS €€ JIOCTHKCHUHN B
COBPEMEHHOM KU3HU YeJIOBEKAa, 0COOEHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTAaHU3MOB JIJIS
MIPOU3BOJICTBCHHBIX HYK/T YEJIOBEKA,

— 3HaHWE OCHOBHBIX TOJIXOJIOB CEICKIIUN U OMOTEXHOJIOTUH KYJIbTYPHBIX PaCTEHUH,
XapaKTepU30BaTh TI'E€HETHYECKH  MOAM(PHUIIMPOBAHHBICE  PACTCHHS, OIEPUPOBATH
NOHATUSIMHU, TUOpPUAM3AIMS, OTHaJIeHHas THOpUAM3aIMs, HWCKYCCTBEHHBIH OTOOD,
reTepo3uc, Tpanchopmalnsi, MyTareHe3, TCHETHUECKOE PETaKTUPOBAHNE;

— TIOHUMAaHWE  MOJICKYJSPHBIX  MEXaHW3MOB  peaju3allil  HACJICICTBEHHON
nH(OpPMAITK U YMEHHE CBOOOHO OTIEpUPOBATH OCHOBHBIMHU TIOHATHSIMU MOJIEKYJISIPHOU
OMOJIOTHY M €€ COBPEMEHHBIX HAIlPaBJICHUN — IeHOMHUKH, METar€HOMUKH, TPOTCOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHUI YEIIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCOOaX
WX TUATHOCTUKH U JICUCHUS;



— (opMupoBaHHE yMEHHUS UCIIOIb30BaTh MOHATHHHBIN amnapaT U CUMBOJUYCCKHUI
A3bIK T€HETHKH, T'PAMOTHOE MNPUMEHCHUE HAy4YHbIX TEPMHHOB, ITOHSTHM, TECOPHH,
3aKOHOB JUII OOBSICHEHHMS HAOIIOAACMbIX OHOJIOTHYECKHX OOBCKTOB, SIBICHUH U
MIPOIIECCOB, TTO3BOJISTIOIIUX 3I0KUTH QYHIAMEHT HAYYHOTO MHUPOBO33PCHHUSI.

B 11eHHOCTHO-OpHEeHTalIMOHHOM cdepe:

— 3HAHWE, YTO MPUMEHEHHWE COBPEMEHHBIX TEXHOJIOTHH MOJICKYJISIPHON OuojIoruu
MO3BOJISIET YCHENIHO pemIaTh TakKue 3JI000JHEBHBIE MPOOJIEMbI, KaK oOXpaHa

OKpY’KaroLIEN Cpe/ibl, COXPAHEHHE 3/I0POBbS YEJIOBEKAa, KOHTPOJIb U BOCCTAHOBJICHUE
HKOCHUCTEM.



TEMATHUYECKOE IINTAHUPOBAHUE

Monyab «Kak :KHBOTHBIE H PACTEHHS MPHUCIOCA0IMBAKOTCH» (IBOJIIOIUOHHAS
IK0JI0THS) 5-6 Kiacchl (34 yaca)

MOPGOIOTUYECKUX U
(M3HOJIOTHICCKHUX aIallTaIlHi.
[Touemy opraHu3MbI HE
CTaHOBATCSA OCCKOHEYHO
OOJIBLIIMMU, MaJICHBKUMH,
BCESTHBIM.

Tembl OcHOBHOE cofepxkaHue JlesATeIbHOCTD
IIKOJbHUKOB
1. MBI uccaexyem CBOIICTBA U CTPOEHUE KUBBIX HccnenoBarenbckue
JKMBbIE 00bEKTHI OpraHu3MOB (CTpOEHHUE KIETKH). | padboThl «Bce nu (CuHULBI,
(6 9) Bun, ocobb — opranusm kak Oenku, Oepe3bl W T.J.)
eanHas cuctema. Anantanuu OJIMHAKOBbIE?
(mpucniocobmnenust). [lonsitue DOTOKBECT.
rOMEOCTa3a )KUBOro oprannsma. | [Ipaktudeckas pabota
Crioco0bl ero noaaepKaHusl. «CocraBisieM KHHUTY
OrpanuueHus PEKOpPAOB  pacTeHHH U

JKUBOTHBIX HAIICT'O Kpasi».

2. Biiusinue
OKpYsKaro e
Cpe/bl Ha KMBBIe
opranm3msl (12 u)

DaKTOPBI OKPYKAKOIIEN CpeIbl
(abmoTmyeckue, OMOTUYECKHUE,
aHTponoreHssie). [Ipumepsl
a0MOTHYECKUX (DAKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSTHUE HA )KU3HEIEATEITbHOCTD
KUBBIX OPTaHU3MOB:
TEeMIIepaTypa, CBET, BIKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCITOCOOJICHHS YKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temneparypa,
BJIQ)KHOCTB U CBET.

IIpakTryeckoe 3aHsaTHE
«1IBet u Termno» (Kyouku
JIbJIa B3BECHUTD, MOJIOKUTH
B vamuku Iletpu Ha
pPa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBbICTpee
pacTasii).

[IpakTrueckoe 3aHsTHE
«Yro pacTBOpseTCA B
BOJIE» (AKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsATHE
«JInddy3us BemecTs B
BOJIE (pacTBOPHI)»,
«JIBH>XKE€HME PacTBOPOB MO
LBETKY».

IIpakTryeckoe 3aHsATHE
«Jlen mnaBaer B BOJE
(aiicObepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsITHE
«Jlen mpu 3amep3anuu




pacuupsieTcs»
(pa3pylieHue KaMHs
(mouBooOpazoBaHue),
3aMep3aHue KIETOK).
[IpakTuyeckoe 3aHsTHE
«IIly6a» (kyOukH nbaa
3aBEPHYTH B Pa3HBIN
MaTepuall, B3BECUTB).
IIpakTryeckoe 3aHATHE
«ITurmeHTH» (MOXKHO
pa3neauTh Ha BaTMaHe
KpacuTelIu U3
(braomacTepoBy.
[IpakTrueckoe 3aHsATHE
«Kaxk »UBOTHBIE MJIABAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTATIETKOM ).
HccnenoBarenbckue
pabothl «BnusHue cBeTa
(Tema, BIaKHOCTH,
COCTaBa MOYBKI) HA
pacTeHusi B €CTECTBEHHBIX
WJTU UCKYCCTBEHHBIX
YCIOBUSAX» (HAa TOCTYITHOM
MaTepuae).

3. BzaumoneiicTBus
KMBbIX OPTaHU3MOB
(4 9)

buotnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHJIOBBIX
B3aMMOOTHOIIICHUH.
KosBontonus (XUILHUK-KEPTBA;
Mapa3uT-X035IMH) DBOJIOIHS
CTpaTeruit JOObIBAaHUS MUIIIH.
CoumanbHOCTh. Buapi-
BcesieHUbl. [lepeduens pacTenuii-
BpEIUTETICH.

HccaenoBarennckas
pabota «Habmronenus 3a
B3aMMOOTHOILICHUSIMU
YKUBOTHBIX TIPH
JOOBIBAHUH ITHIIA
(KOpMYIIKY JJIs TITUIL, JUIS
TOPOJICKMX WJIU CEJIbCKUX
JKUBOTHBIX). BeO-
KaMepbD».
HccnenoBarenbckast
paboTta
«Pacnpoctpanenue
BUJIOB-CUHAHTPOIIOB B
Halleil MECTHOCTH




4. Yesi0BeK B KM3HH
pacTeHui u
KUBOTHBIX? (6 1)

AHTpOIOreHHbie (PaKTopsI.
[IpaBna u, 4TO MEPBOOLITHBIE
JIFO/IA KUJIA B TAPMOHUU C
npupoaoil. OgoMaliHUBaHUE U
PUPYUYEHUE )KUBOTHBIX U
pacTteHuid. 3aueM cracaThb
BBIMUPAIOIINE BUIbI, KAK 3TO
nenath. KyapTypHble pacTeHHs U
uX qukue npenku. Ilouemy
BXKHO UX COXPAHSTH.
Pa3nooOpaszue KynbTypHBIX
pacTeHMI M UX 3HAYEHUE B
*KU3HU YenoBeka. KpacHas kaura
Bareit repputopun. Oco6o
OXpaHsSEMbIE TEPPUTOPUH,
3anoBeTHUKHU Poccuu u mMupa.

[Tpaktuyeckas pabora
«PazHooOpaszue
KyJIbTYPHBIX PACTCHUH B
BaIlleM PETUOHEY.
HccnenoBarenbckas
pabota «Bnusinue
aHTPOTIOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PACTEHUH B
ropojie/HaceIeHHOM
MTYHKTE.
DKCKypcus/IpaKkTHIecKas
pabota «OOIIT B Bamem
pPETHOHE — YHUKATbHBIC
OOBEKTHI MPUPOIBI».

5. Dkojiornueckue
Humu (6 4)

buocdepa — ogna u3
BaXHEHUIITUX 000JI0UEK 3eMITH.
YT0 Takoe «IKOJIOTUYECKUE
HUIIW) U KaK OHU
dbopmupyrotcsi? GopMupoBaHue
3HaHUU 110 OMOPa3HOOOPaA3HUIO
AKUZHEHHBIX (QOPM,
MOBEJCHUYECKUX
IPUCITIOCOOJICHHH,
MoauUKaIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM
ypoBHE). PacTuTtenbHbIe
COO0O0II[ECTBA U UX THUIIBI.
Pa3Butne u cMeHbl
PACTUTENBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «IKOJIOTHIECKUE
HUIIU BOKPYT Te€Os —
onucaHue pakTopoB
OKPY2KaIOIIEH CPeIIbl».
HccnenoBarenbckue
paboThI
«DEHOTOTUYECKUE
HAOJTIOIEHUS.

Moayabs «OcHOBBI pac

TEeHHEBOJICTBA» 7-8 Kiacchl (68 yacoB)

Tembl

OcHOBHoOE coep:KaHue

JlesiTeJIbHOCTD
IIKOJIbHUKOB

Tema 1. BBeaenue B
PacCTeHUEeBOACTBO
(2 9)

Yro-Takoe pacCTEHUEBOACTBO:
OCHOBHBIE (DAKTOPHI
BBIpAILUBAHNS PACTCHUM.
Hcropus pazsutus
arpOXMMHYECKUX 3HAHUHN
(paboter M.B. JlomoHocoBa, O.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupszesa,
I1.A. Kocteruena, [[.H.

[IpakTuyeckas padbora
«bouka JInbuxay.




[IpsitHunHMKOBA U JIp.).

Tema 2.
ArpoTeXHUYeCKUH
IKCrepuMeHT (6 1)

[IpaBuiia nocTaHOBKH
arpO3KCIIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacTeHussMH. Bb100p TeMBl,
COCTaBJICHHE TUIIOTE3bI, LIEJIN U
3a/1a4 DKCIIEPUMEHTA I10
BBIPAILMBAHUIO PACTEHUN B
KOHTPOJIMPYEMOU CpeNE.
Kontponu, mosropHocTH,
IIPOBEICHUE DKCIIEPUMEHTA.
[TimanupoBaHue 3KCIEPUMEHTA.
OueHka pe3yinbTaToB
JKCIIEPUMEHTA.

OcBO€HME TEXHOJIOTUH
KpPYTJIOTOIMYHOTO BBIPAIMBAHUS
CaJaToOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
VCKYCCTBEHHBIX YCIIOBHSIX.

HccaenoBarennckas
pabota «PakTophl,
BJIUSIIOIIIME HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[TpakTuyeckas padbora
«CO0p yCTaHOBKH IS
BBIPAIIMBAHMS PACTEHUH B
KOHTPOJIUPYEMBIX
YCIIOBUSAX.

Tema 3. Poab
XHUMHYECKUX
3JIeMEHTOB B

NUTAHUM PACTEHMI
(20 )

Bopna. PactBop. BeiTsikka.
AHUOHBI, KATHOHBI,
BJIEKTPOINPOBOAHOCTH U pH
pactBopa. Ponb xumMuuecknx
3JIEMEHTOB B MUTAHUU PACTEHUHN.
[Tonyuenne nuTaTeIbHBIX
BEIIECTB PACTCHUSIMU.

VY noOpeHusi: opraHu4ecKue,
MUHEpaJbHbIE,
MUKpoOHogornyeckue. Tumel
NUTaHuA pacteHuid. BoznymHoe
U MUHEpaJibHOE (KOPHEBOE)
IUTAaHUE pacTeHuul. TpaHcropT
MUTATEJIbHBIX BEILIECTB
pPAaCTEHUI: BOCXOJAIINHN 1
HUCXOISAIIUN TOK. Baxkuenmme
KaJIMiiHbIe, POCPOPHBIE U
a30THBIC Y00PEHMUS, UX
cBoucTBa. [IpocTeie U ClloKHBIE
ynoOpeHus.

Poct u pazButue pacrenuu:
ATanbl OHTOreHe3a, (PaKTopsl,
BIIMSIFOIIAE HA POCT PACTEHUM:
CBET, T'yCTOTA MOCAJIOK, MUTAHHUE,
cybcTpar.

OcoO6eHHOCTH TUTaHUS

[TpakTryeckas padbora
«CxeMbl TUTaTENIbHBIX
pactBopoB. Pacuer o3
ya0OpeHui Jyist
IIUTATEIIBHBIX PACTBOPOBY.
[IpakTuyeckas pabora
«IIpaBuita cmemmBanus
yI0OpEeHMID)
[Ipaktuyeckas pabora
«ITutranue pacTeHui:
TEXHOJIOTUS
IIPUTOTOBJICHUS
MATATEIIbHBIX PACTBOPOB
JUISL PA3HBIX KYJIbTYp».
[Tpaktuyeckas pabora
«MOHHUTOPUHT
MUHEPAJIBHOTO MTUTAHUSA
PaCTEHHUID.
[Ipaktuyeckas pabora
«PacturenpHas
JUArHOCTUKA.
HccnenoBarenbekast
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHuii, paCTeHUI Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHuit a30ToM. A30T U €ro
3HAYEHHE B KU3HU PACTCHUM.
@opMBI a30Ta U UX
IpEeBpaIICHUE B MIOYBE.
Uctounuku docdopa mist
pacteHus. 3Ha4CHUE
dochopcoaepxkanux
coeIMHeHU! B KieTke. Poib
MaKpOIPTUYECKUX COCTUHEHUN
dbocdopa B sHEPTETHUECKOM
oOMeHe.

Brnusinue kanus Ha pusnueckue
CBOMCTBA MPOTOIIA3MBbI, HA
(bepMEHTHI yTIIeBOIOPOIHOTO
oOMeHa, cuHTe3 OeJIKOB U JIp.
Poub xanus B nogaepxanuu
WOHHOI0 0ajaHca B TKaHAX, B
poleccax caMOPeryJIsUu.
PerynaropHas u
CTPYKTYpOOOpa3oBaTeIbHAS
pOJIb KAJIBIHSA. Y4acTUE B
00pa3oBaHUU KJIETOYHOMN
CTEHKH, MOJIIEp>KaHUuU
CTPYKTYpPbI MEMOpaH u
PEryisius uX MPOHUIIAEMOCTH.
3HaYEHHE MarHus B
MeTa00IM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduiia,
CXOJICTBO XJOpoduiia u
reMorIo0nHa Kak
CBUJIETEIILCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero OCHOBHbIE
COEANHEHUS, UX POJIb B
CTPYKTYPHOI OpraHu3aliuu
KJIETKH, y4acTHE B
OKHCIIUTEIbHO-
BOCCTAHOBHTEIIbHBIX PEAKIUAX
MUKpO3IEMEHTHI.
IIpencraBnenuns o posn
MUKPO3JIEMEHTOB B
MeTaboIM3Me pacTCHUH.
Oco0eHHOCTH OCTYIUIEHUS
MHUKPO3JIEMEHTOB B PaCTCHUSI.
CunHeprusm u aHTaroOHU3M

YCTaHOBKA IPUYKH
MaTOJIOTUIECKIX
COCTOsIHUM (TIpH
HaJIUYUN)».
HccnenoBarenbckast
pabota «O1ieHKa BIUSIHUSA
pa3TUYHBIX DJIEMEHTOB Ha
COCTOSIHUE PacTeHU
(cocTaBneHue pa3IuvHbIX
MOJAKOPMOK)».




AJIEMEHTOB IUTAHHS PACTCHUM.
PacturenbHast [MarHocTUKA U
METO/IbI UACHTU(DUKAIIH
HeI0CTaTKa/U30bITKA DJIIEMEHTOB
ITATAHHUSL.

Tema 4.
Peryasitopsl pocta
pacrenuid. 3amura
pacrenuii (4 4)

ITonsaTue o perynsaropax pocra
pacteHuii. CTUMYJIATOPBI pOCTa
— (hUTOrOPMOHBI (ayKCHUHBI,
ruo0epesIuHbl, IUTOKUHUHBI).
NHrubutopsl pocta pacTeHUI:
1. npupoxanbie (abci3oBas
KHUCIIOTa U HEKOTOPbIE
(dbeHoIbHbIE BellleCTBa
(MKymMapoBasi, KOpU4iHasl,
CAJIMIIMIIOBAsT KUCIIOTHI).

2. CHHTETHYECKHUE
(MOp(aKTHHBI, peTapAaHThI,
ne(QOoIUaHThI, IECUKAHTHI,
repOuubl). PUTOMOHUTOPUHT
Y OLIEHKA COCTOSIHUS PACTECHHM.
CoBpeMeHHBIE CTIOCOOBI
MOHHUTOPHUHTA.

3amura pacTeHUl OT
BPEAUTEIICH: OCHOBBI
onomero/a.

[IpakTuyeckas padbora
«DOUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUSA
pactenuii. COBpeMEHHbIE
CHIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbckas
pabora «Bnusiaue
reTepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HbIX CTAJIUAX, B PA3HBIX
YCJIOBUSIX) pa3INYHBIX
pacTeHU.

[TpakTHueckas padoTa
«HCekTapuu: paBuiIa u
YCIIOBUS Pa3BEACHHUS
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi v
MOYBEHHAsA
KYJbTYPbI, HX
NpUMEeHeHNe B
BbIPAIIMBAHUU
pacTeHmu.
Duszuno10rus
pacrenuii (8 1)

BonHas, necuanasi v moyBeHHas
KYJbTYpbI, UX IPUMEHEHUE B
BBIPAILIUBAHUU PACTECHUM.
IIpoBeneHue BObI B KOPHE U
cTebJie pacTeHUil.

BoaHbIM peXuM pacTEHNN:
CTpO€HUE yCThUIL: (HaKTOPHI,
BIIUSIONIUE HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
PEryJsly UCTIAPEHHUS] BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAIBHBIN
npoiecc pacteHu. TemMHoBas u
cBetoBas ¢assl PoToCHHTE3A.
3HaueHue HoToCcUHTE3a s
KUBBIX OpraHu3MOB. PaKTOPHI
pocTa pacTeHUN: BO3yX U
aspanus. [logzeMHoe apixanne
pacTeHUid: COCTaB MIOYBEHHOTO

BO3/1yXa, ra3o00meH. ['a3000mMeH

[Ipaktuyeckas pabora
«KopneBoe naBineHue».
[TpakTuyeckas pabora
«IIpuroroBnenue
npenapara yCTbuIl
METOJIOM CJICTIKA.
HccnenoBarenbckue
pabothl «BnusHue
YCJIOBUU COJAEPKAHUS
pacTEeHUH Ha KOJMYECTBO
YCTBHUIDY.

[IpakTnyeckas padbora
«DyHKIIMOHATbHAS
JMArHOCTUKA paCTEHUH 1O
AKTUBHOCTH
XJIOPOILIACTOBY.
HccnenoBarennckas
pabota «Omnpenenenue
xynopodwmina A u b,
OLICHKA




IIpu OCCIIOYBEHHOM
BbIpalllMBaHUU.

(OTOCUHTETHYECKOM
AKTUBHOCTHU PACTECHUH U
(haKTOpOB, BIUAIONINX Ha
HEe.

[IpakTuyeckas pabora
«Aspanus, CO2 u O:.
JIpIxaHue pacTeHu».
[TpakTHueckas padota
«/lpIxaHue pacTeHuu:
OLICHKA UHTEHCUBHOCTH
JbIXaHUs PACTCHUH U
IJIOJIOBY.
HccenenoBarenbekue
paboTts! «BnusHue
crioco0a BbIpalMBaHUs
(cocTaBa muTaTEIbHOMN
CMECH, CXEMbI BHECEHUS)
Ha POCT U pa3BUTHUS
Pa3JINYHBIX PACTECHUIN».

Tema 6.
KyabTypHbIe
pacTeHusl.
CoBpeMeHHBbIE

ACMEKTHI CeJeKIUN
(20 u)

Kak yenoBek cTaim ucnoiab30BaTh
pactenusi? CBsi3b pa3BUTHS
IUBUJIM3AIAM YEIO0BEKA U
OJIOMAalTHUBAHHUS PACTEHUM.
JlomecTukanus.
HacaenctBeHHOCTE U
W3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA UBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
U3MEHYUBOCTb.

I'en —MaTepuanbHBIA HOCUTEND
HAaCJICJICTBEHHOCTH U
U3MEHYUBOCTU. HyKiienHOBbBIE
KUCJIOTHI. JIokanu3amus
F€HEeTUYECKOro MaTepuaia B
KJIETKE. /leJeHne KIEeTOK.
Pemnmukanus JIHK. OcHoBHas

JI0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunus. TpaHcisuus.
MyTtanumn.

D¢ dekT OYTHUIOUYHOTO
TOpJIBIIIKA U TEHETHYECKOE
pa3zHooOpasue. Uto Takoe
reHO0aHk? 3ayeM COXpaHsITh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CTTIOCOOBI

Huckyccus
«JloMecTukanms, Bce JIx
pacTeHUsI U )KUBOTHBIE,
KOTOPBIE KUBYT PSIJIOM C
YEeJI0BEKOM UM
OJIOMaNTHUBAIOTCH ?
MO>XHO 71 CUUTATh
TapakaHa 0JIOMalTHEHHBIM
AKUBOTHBIM 7.
[IpakTnyeckas padbora
«MoudukanuoHHas
U3MEHYUBOCTD (JIUCThS,
UTOJIKU C OJTHOTO
JiepeBa).

[IpakTrdeckas paboTa
«I'eH — HHCTPYKLHS 110
cbopke kieTku (Ha Orcepe
WA KOHCTPYKTOPE)».
[IpakTrdeckas paboTa
«MyTtanus Ha OyTepopo/ie
(J1F000# 00BEKT M3
npeablayIeit padboTel, rae
W3MEHEHUE UHCTPYKIIMHU
MPUBENIET K U3MEHEHUIO
BHEIITHETO BU/JIA
00BEKTa)».




COXpPaHEHUS TEHETUYECKUX
pecypcoB pacteHuit (ex situ u in
situ).

3navenue padot H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSIIOB.
LlenTpBl IPOUCXOXKAECHUS
KyJbTYpHBIX pactenu H.W.
BasuiioBa u I1.M. J)KykoBckoro.
OCHOBHBIE METO/IbI CEJICKIIHH.
I'ubpunuzanusa. opmel oTOOpA.
OcHOBHbIE HaNPaBJIECHUS
CEJIEKIINU: YIIYUIICHUE
YPOKaWHOCTH, YCTOMYHBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
dakTopam.

Ectb nu xu3Hb B ipodupke?
buotexHon0rUs KylnbTypHBIX
paCTECHUH.

Kak uenoBek moxer
MOU(PUITUPOBATH PACTEHUS?
['eHeTnyeckoe peakTHpPOBAHUE.
CoBpeMeHHBIE TOAXObI U
JTOCTH>KEHUS T€HETUYECKOTO
pPEIaKTUPOBAHUS PACTCHUMN.

[IpakTuyeckas padbora 1o
rpynmaMm «OTKyaa Ha
HaIINX CTOJIaX
(GPYKTHI/OBOIITH/3TIAKI.
[IpakTuyeckas pabora
«BpipammBaem ropox. Kax
MIPOBECTH CKPEIIMBAHUE Y
ropoxay.
HccenenoBarenbekas
pabota «BripamuBanue
pacTeHui B IPOOUPKE»
(MOKHO BOCIIOJIb30BATHCS
pe3yabTaTaMu
MPEABITYIIX
HKCIIEPUMEHTOB 110
COCTaBJICHHIO
MUTATEIBHBIX PACTBOPOB
JUTISL PACTEHUH).
[IpakTuyeckas padbora
«]'eHOMHBIE HOKHUIIEI
(MonmenupoBaHue pabOTHI
cucteMmbl CRISP-Cas)».

Tema 7.
PacturenbHan
npoaykuus (8 1)

Hanzemublie u noazeMHbie
opranbl pactenuid. [ToGer u
BUJIOM3MEHEHHBIN TOOer
pacteHuit. CriocoOsbI
Pa3MHOXKEHUS PACTCHUMN.
[TonsaTue o kauecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIMM OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUS C
uMINopTHbIMU. Jloructuka
JNOCTaBKH U CPENICTBA
COXpaHEHUS MTPOTYKTOB
MATaHMUS.

Mukpo3eneHb: noJIe3HOCTh U
TEXHOJIOT UL

XWUMUYECKUN aHAIIN3
npoayKuuu. OCHOBBI
CHEKTPOPOTOMETPHH.
[ToreHumomeTpus.
Xpomarorpadus.

[Ipaktuyeckas pabora
«IIpenenbHO 10MyCTUMBIE
koHueHTpanuu (1K) u
METOAbI KOHTPOJIS
0e30macHOCTU
PACTUTENBHBIX TPOYKTOB
TTUTAHUS.
HccnenoBarenbckast
pabota «O1eHKa KayecTBa
BBIPAIIEHHON
MHUKpO3eraeHn» (Jinbo
CBOsI, TMOO U3 Mara3vHa).
[TpakTuyeckas padbora
«MeTtoapl OLIEHKHU
KayeCTBa PACTUTEIILHOU
MPOAYKIUU: XpaHEHUE U
COXPaHHOCTb
MUTATEIbHBIX BEHIECTBY
(Mo noctymHomy
000pYI0BaHUIO).
HccnenoBarenbckast




pabota «OnpeneneHue
BuTamMuua C METOIOM
0o0OpaTHOro TUTPOBAHUS B
IJI0/IaX HAa PA3HOM CPOKE
(cmoco0e) XpaHeHus».

Moayab «brnorexHoJiorus» 7-8 kiaaccel (68 yacoB)

Tembl

OcHoOBHOE coaep:kaHue

JleATEJIbHOCTH
IKOJbHUKOB

Tema 1.
BuorexHoJgorus
4 9)

[TonsiTue 6GmoTexHOIOTUH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UYEM
UX MPEUMYIIECTBO MTePe]T
XUMUYECKUM CUHTE30M. OCHOBHBIC
01000 BEKTHI OMOTEXHOJIOTHH:
IPOMBIIICHHbIE
MUKPOOPTaHU3MBI, KJICTKH U TKaHH
pacTeHu, )KUBOTHBIX M YEJIOBEKa,
OHOKaTaIu3aTOPHI.

ChIpbe a1t OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKHU YTIIEPO/Ia,
asora, hocopa, MUKPOIJIEMEHTOB.
HccnenoBanre HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €0
npeaBapuTEIbHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YUCJI€ BKIIOUYAIOIINX
OMOCTUMYIISITOPBI U JPYTHE
AIIEMCHTHI yIIPaBICHUS U
ONITHUMH3AITUHN TIPOIIECCOB
onocuuTe3a. MeToIbl
ONTHMM3AITUY TUTATSIIBHBIX CPE/I.

[Tpaktuyeckas pabota
«IIpumepsbl
MIPUMEHEHUS
OMOJIOTHYECKUX
00BEKTOB B TBOEH
KUZHNY.

Tema 2.

Muxkpo0Ouo.iorusi
(12 g)

Ilonoxenue npokapuoToB B
CUCTEME OPTraHHMYECKOro MUpA.
Crpoenue 0akTepuanbHON KIETKH.
Knaccudukanusa 6akrepuil.
Mopddonorus 6akrepuii. [IpocTsie
U CJIO’KHBIE METO/IbI OKpAIIBAHUS
OaxTepuil. Pusnonorus OakTepui:
MUTaHHE, JbIXaHUE, POCT U
pa3MHOKeHHE. 3HAKOMCTBO C
JTOMEHOM Apxeun
(3KCTpEeMO(UITBHOCTD,
0COOEHHOCTH CTPOCHMSI KIIETKH).

IIpakTuka.
JlabGopaTopHas paborta
«DuxcupoBaHHbIC
npenaparbl OaKTepHil.
Omnpenenenue GopMsI
IIPEII0KEHHBIX
KYJIBTYD
MHUKpPOOPraHU3MOB,
HCMOJIb3YS MPOCTOU
METO]T OKPaCKm».
JlaGoparopnas pabota
«Omnpenenenue Tuna




MOJ0YHOKHUCIIOE U CIIUPTOBOE
opoxxenue. PoToTpoHbIE U
XeMOTpO(HBIE OAKTEPHUHU.
Kunernueckoe onucanue npouecca
pOCTa MUKPOOPTaHU3MOB.
DKCHOHEHIMAJIbHASL MOJIENb POCTA.
Kunetnka rudenmn
MUKPOOPIaHU3MOB.

[laTorennsie 6akTepun. YymHas
[aJ04YKa U YepHasi CMEPTh,
OO0TYIM3M, CTOJIOHSK, TYOEpKYIIe3.
HcTtopus 60ps0ObI ¢
OaKTepHATbHBIMUA WH(DEKITUSIMH.
Bolina 6eckoHEeYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPUIA.
MexaHu3MBbl AEHCTBUI
aHTUOMOTUKOB. MEXKKIIeTOUHAs
KOMMYyHUKalus 6akrepuit. HyBcTBO
KBOpyMa.

[Tpumenenue 6akTepuii
yenoBekoM. Knnetuueckoe
onvcaHue OMOCUHTE3a IPOIYKTOB
MHKpoOpranusmamu. bakrepuu,
KOTOpPBIE MOT'YT pa3Jiararhb
IJIACTHK.

Muxkpoopranusmesl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHbBIE accolauu
PaCcTEHHI C MUKPOOpPraHU3MaMu

KJIETOYHOM CTEHKHU
METOJIOM OKpAIlIMBaHUS
o ['pamy» (pu
HAJIMYUU PEaKTUBOB).
JlaGoparopnas pabota
«IIpuroroBnenne
MPUKU3HEHHBIX
nmpenapaToB
MOJIOYHOKHCIIBIX
OaxkTepHi».
JlaGoparopnas pabota
«IToceB cMbIBa ¢ pyk Ha
yamku [letpm».
JlaGoparopnas pabota
«BrInenenne yncToun
KYJIbTYpbI OaKTEepHil.
Merton pa3BeieHUN.
MeTo NCTOIAIOIIETO
HITPUXAY.
Jlabopatopnas pabota
«Mopdonoruueckas
XapaKTepUCTUKa
BBIJICJICHHON YUCTOU
KYJIBTYPBI:
XapaKTepUCTUKa
KOJIOHHH, (hopma
OaxTepuii, TUTI
KJIETOYHOM CTCHKM.
JlaGoparopnas pabota
«CpaBHeHHE pocTa
MUKPOOPTaHU3MOB Ha
yaike 0e3 u ¢
no0aBIeHUS
aHTUOMOTUKOBY.
HccaenoBarennbckas
pabora «Ilonck
MHUKPOOPTaHU3MOB
o0J1a1aronx
AHTArOHHUCTUYECKOMN
AKTUBHOCTBIOY.
HccaenoBarennckas
pabota «Bbinenenue
MOJIOYHOKHCIIBIX
OakTepui,
HCCIIEIOBAHUE UX




AKTUBHOCTH.
HccaenoBarenbckas
pabota «Brinenenue
OakTepuii MOJIE3HBIX
JUIS PACTEHUID.

Tema 3.
JyKapuoTH4ecKue
OPraHu3MbI B
OMOTEXHOJIOTUH
(m1ecHeBbIEe TPUOBI,
JAPOKAKM,
Bogopocu) (12 u)

[1necHeBble rpuObI IPOIYLIEHTHI
OMOJIOrMYECKH aKTHBHBIX BELIECTB
OO111as xapakTepUCTHKA APOFOKEH
caxapomuieToB. Mictopus
WCIIOJIb30BaHUs IPOXIKEN B
TPaJUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAENUS U
XJ1e00ICUCHHUS,
CHELUATU3UPOBAHHBIE PACHI
Ipoxckeil. MeTtabosn3M IPOoxKen.
Peakuust ciupToBOro OpoxKeHusl.
[ToyyeHne BTOPUUHBIX
MeTabOJIUTOB B IpOKax. Jpoxku
KaK MPOAYLEHThl OMOTOILIUB.
[Tomyuenue 11e51eBbIX OEIKOB B
IPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUS Y
JIPOXOKEN, 3HAUEHNUE U3YUCHUS
MUTO3a U LIUTOKMHE3A JIsI
ONTHUMM3ALUHU IPOLIECCOB
KYJIbTUBUPOBAHUS JPOKKEBBIX
ITAMMOB, TOHUMAaHHS TPUIUH
NATOT€HHOCTH JIPOKAKEN U rpuOOB,
NoUCKa MUIIeHeH QyHTULIKUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bonopocnn — nepcnekTHBHBIN
0OBEKT JIsl MPOU3BOJICTBA OesKa U
yriaeBoAoB. buorexHomornueckue
METO/Ibl OYUCTKH TBEPJIbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXOJO0B MPOU3BOACTB. CTOUHBIE
BO/Ibl. CXEMBI OUHCTKHU.
buodunbTpsel, adpoTeHkH,
METaHTEHKHU, OKCUTCHKH.
AKTHUBHBIN UJT U BXOJSUIUE B HETO
MUKpoOpranusmsl. Mcrnons3oBanue
BOJIOPOCIIEN B OUUCTKE CTOYHBIX
BOJ.

JlaGoparopnas pabota
«IToncuer kieTok
IpOAOKEH B Kamepe
I'opsieBay.
JlaGoparopnas pabota
«OOHapyxeHue
IPOYKTOB CITMPTOBOTO
OpO’KEHUS: ITUIIOBOTO
CIUPTA U YTIEKUCIIOTO
razay.

JlaGoparopnas pabota
«Habnonenue
Pa3MHOXEHUS
TPOAOKEBBIX KIIETOK.
[IpakTuyeckas pabora
«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKkTepuin».
[Ipaktuyeckas padbora
«OCHOBHBIE BH/JIbI KBaca
U UX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKUCIIbIE
OakTepun,
IpUMEHSIEMBbIE TS
MIPOU3BOICTBA KBACay.
[IpakTtuueckas padbora
«CpaBHUTEIIbHBIM
aHallu3 pa3BUTHUS
IPOAOKEN B a3pOOHBIX U
aHA’POOHBIX
YCIIOBUSAX.
[IpakTuyeckas padbora
«MeTtoapl OLIEHKU
CBOWCTB
xJieOOeKapHbIX
TPOXKEH.
OcobenHoctu
MIPUMEHEHUS




MIPECCOBAHHBIX,
CYIIIEHBIX U
WHCTAaHTHBIX
TPOFKEN.
UccnenoBarenbckas
pabota «Bnusinue
(hU3UKO-XUMHUCCKUX
(akTOpOB Ha KAYE€CTBO
OMOTEXHOJOTUUECKOMN
npoayKiuu (KBac,
Keup, chIp, xy1ed u
p.)».
UccnenoBarenbckas
paborta «Bnusaue
(U3BUKO-XUMHUYECKHUX
(hakTOpOB HA POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennas
nndopmanus (8 4)

HacaenctBeHHOCTE U
W3MEHUYHUBOCTh — OCHOBHBIC
CBOMCTBA KHUBbIX OPraHU3MOB.
N3menunBocTh. Buabl
W3MEHYUBOCTb.

I'en —MarepuanbHbBI HOCUTEID
HACJIEICTBEHHOCTH U
U3MeHUYNBOCTU. HyKI€nHOBBIE
KUCJIOTHI. JIoKanmu3anust
FEHETUYECKOr0 MaTepuasa B
KJIETKE. /leJeHne KIEeTOK.
Perummkanus JIHK. OcHoBHas
JIOTMa MOJICKYJIIPHON OHMOJIOTHH.
Tpanckpunius. Tpaucisuus.
Myranuu.

[IpakTuyeckas pabora
«MoaudukamoHHast
M3MEHYUBOCTD (JIUCThA,
UTOJIKU C OJTHOTO
JIEpeBa)».
[IpakTuyeckas pabora
«I"eH — MHCTPYKIIUSA 110
cOOpKe KJIEeTKH (Ha
oucepe uim
KOHCTPYKTOPE)».
[IpakTuyeckas pabora
«Myranus Ha
OytepOpoe (moboit
O0OBEKT U3 MpebIayIIeH
paboThl, rie U3MEHEHUE
UHCTPYKIUN TPUBEICT
K U3MEHEHHIO
BHEIITHETO BHUJIa

00BEKTA).
Tema S. [TonmoxeHne BUPYCOB B CUCTEME ITpocmotp
Bupycosiorust (6 1) | opranndeckoro mupa. CTpykTypa v | TIOKYMEHTAIBHOTO
XUMHUYECKUH COCTaB BUPYCOB. ¢uapMa o BUpycax.
Knaccuduxkanus Bupycos. [Ipaktuyeckas padoTa.

Penponykuus Bupycos. Bupycel -
BO30yauTENU NH(PEKITMOHHBIX
6ome3neil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

«Metoa pa3BeIcHUI».
[Ipaktuyeckas padora.
«TutpoBanue
OakTeprodarony.




CBOWCTBA, IPUMEHEHUE.
buonorudeckue MeTo 161 60PLOBI C
BUPYCAMH.

Tema 6. 'ennas

OCHOBBI TEHHON UHKEHEPUH.

[IpakTuyeckas pabora

HHKEHEePUs U Bekropa. Cniennduueckue «OHAOHYKJIIEa3bl
OMOTEeXHOJIOTUH (dbepMeHTbI OaKTepHil. pecTpukiuu (pabdota ¢
(8 v) buorexnonornu npoaykuuu HYKJICOTHHBIMU
0eNKoB B OaKTepUaIbHbIX MOCJIeIOBATEIbHOCTAMHU
KynbTypax. JloCTHXeHUs TeHHOU Ha Oymare)y.
MHXEHEPUU 1 OMOTEXHOJIOTUH. [IpakTtuueckas padbora
CRISPR/Cas — cucrema «['eHHbBIE HOKHUIIEI -
aJalITHBHOTO UMMYHUTETA CRISPR/Cas
Oaktepwmii u apxeit. [MO. Metoasl | (MoaenMpoBaHUE Ha
nosyuenust [ MO. Oymare)y.
Urpa-auckyccusi:
«BbIArpaii rpasT Ha
cozganre I'MO».
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
buorexnosiorum B JIOMAIIIHUX KMBOTHBIX; «JloMecTukanusi, Bce Ju
KMBOTHOBO/ICTBE COBPEMEHHBIC IKCTIEPUMEHTHI TI0 pacTeHus U )KUBOTHBIC,
8 4) JOMECTUKALIMN )KUBOTHBIX KOTOPBIE )KUBYT PSIIOM
(JIucuia, HOpKa | JIip. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IITKOJIBI 0JIOMaIITHUBAIOTCS ?
akanemuka bensieBa). MOXHO JIK CUUTATH
CoBpeMeHHBIE METO/IBI B TapakaHa
’KUBOTHOBO/ICTBE: TPAHCIUIAHTALIMS | OJJOMAIIHEHHBIM
AMOPHUOHOB, XUMEPHBIE )KHBOTHBIE, | JKUBOTHBIM?).
KJIOHUPOBAHUE. [IpakTuyeckas pabora
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
POJIb TATOTEHHBIX KIIOHUPOBAHMSI
MUKpPOOPTaHU3MOB U TIAPa3uTOB B | (MOJEIMPOBAHUE HA
pa3BUTHH 3a00JICBaHMI JOMAIIIHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas pabora
O0pBHOBI C HUMU; POJIb MOJIE3HBIX «CocraBiieHue paioHa
MUKPOCUMOHOHTOB B OPraHU3Me MUTaHUS YKUBOTHOTO,
KUBOTHBIX. [losTOKHTETEHOE 1 pacyeT pacxoJI0B Ha
1moO6ouYHOe (OTPULIATEIIHLHOE) COJICp>KAHUEY.
BO3/ICHICTBUY aHTUOMOTHKOB Ha UccnenoBarenbckas
OpraHu3M B X0/JI€ JICUCHUS pabora «Or1eHka
’KUBOTHBIX; IIETTU U 3a]1a4H KauecTBa MOJIOYHOM
BeTepuHapuu. buotexnomorus MIPOTYKITU.
KOPMOBBIX TIPETapaToB.
Tema 8. OCHOBHBIE METOIBI CEIEKIINH. [IpakTrueckas pabota

buorexHosoruu B
PACTCHUECBO/ICTBE

I'ubpunuzanusa. opmel oTOOpA.
OCHOBHbIE HaNpPaBJICHUS

«BpIpammBaeM ropox.
Kak nposectu




(10 )

CEJICKLINU: YIy4IICHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

OCHOBHBI€ TTOJXO/IbI CEJICKIIUU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pactennii, [ mbpuan3anus,
OTJaJICHHAs THOpUIU3aIus,
HCKYCCTBEHHBIU 0TOOp, T€TEPO3UC,
TpaHchopMaIus, MyTareHes,
T€HETHYECKOE PEAAKTUPOBAHHUE).
Hcropus cenexkuuu B Poccun u
MHUpPE, UCTOPUS PA3BUTHS
BaKHEUIINX COPTOB KYJIbTYPHBIX
pacTEHUM.

Kak uenoBek moxer
MOIU(DHUIIPOBATH PACTEHUS?
I'ennas unxxenepus pacrenui: Yro
TAaKO€ FeHEeTUYECKask MHKECHEPUS
pacteHuid. TpaHCTe€HHbIE PACTCHUS.
Mertonp! nonyuenus. O6pazoBaHue
OMyXOJIEH Y PACTCHUM.
ArpobakTepuanbHas
Tpanchopmanus: Ti-Ta3MuIbl.
I'ensr T-AHK. MonekynsapHo-
T€HETUYECKUE MEXaHU3MBI
Tpanchopmanuu. ['eHeTnueckoe
penaktupoBanue. CoBpeMEHHbBIC
MOJXOJIbI U IOCTUKEHUSI
TE€HETUYECKOTO PEeIaKTUPOBAHUS
paCTEHUH.

Ectb 11 u3Hb B ipoOupke?
buotexHonorus KyJlibTypHBIX
paCTECHUH.

CKpElIMBaHuE y
ropoxa.
[IpakTrueckas pabota
«I"eHOMHBIE HOXKHUIIBI
(MomenupoBaHue
paboOThI CUCTEMBI
CRISP-Cas).
HccaenoBarennckas
pabora «BsipaniuBanue
pacTeHuil B MPOOHPKEH
(MOXHO
BOCIIOJIb30BaThCS
pe3yJbTaTaMu
peabLIYIIIX
AKCIIEPUMEHTOB TIO
COCTAaBJICHUIO
MUTATEIbHBIX
pPacTBOPOB ISl
pacTeHuil).

Moayab «MogekyasipHble 0CHOBBI GU3HOJIOTHE U (papMaKoJI0run» 9 Kiace

(68 uacos)
TeMbl OCHOBHOE CO/Iep:KaHHe JeATe IbHOCTH
IIKOJbHUKOB
Tema 1. Beenenue. buorennsie aneMeHThl: | MccienoBarenbckas
dusuonornyeckas | opradoressl: O, C, N, H. paboTta
xumus (20 v) AxtuBHBIE POpMBI KHCHOpoaa, ux | «KoanuecTBeHHas

MOJy4eHUE, HEUTpaIu3alusl.
Maxkpo31eMeHThI: TPOIIEHT

OIICHKAa COACPIKaAHUA
MHKPOIJICMCHTOB HUJIN




colepKaHUs B OpraHu3Me,
BBITIOJTHsIeMasi YHKIIHS,
Co/iep>KaHMe B IPOIYKTAX MUTAHUSI.
Ca2+ - cBasbIBarolIye OEIKU,
JETIOHUPOBAHUE KAJIbIIHUS,
peryJsius ypOBHS KalbIUs B
OpraHu3Me: TOPMOHBI ITo4YeK. Mg —
CTpPOCHHE XJIOpOHULIa, €T0
aKTUBAIMS COJTHEUHON SHEPrueH.
MUKpPO3JIEMEHTBI: B KAKUX
MOJIEKYJIax COJepkKaTcs,
BBITIOJTHsIeMasi DYHKIIHS,
coj/iep>KaHue B IPOYKTaX MUTAHUSI.
[TocnencTBus nepeno3upoOBKU
MUKpo3sieMeHTamu. Fe —
yCBaWBaeMbI€ TUIIbI COCAMHEHUN
xenesa. ['eMonporenssl,
reMOLMaHuH, HUTOXpombl. Cu —
YCBOEHUE U TPAHCIIOPT MEIH.
benku, conepxamue Menp.
[TaTonornueckue CUHAPOMBI
Menke u BunbcoHa, CBI3aHHbBIC C
MeTabO0JIU3MOM MEIH.

ToOKCUYHBIE PJIEMEHTHI
[lepunoauueckou CUCTEMBI ISt
opranu3Ma. BriusitHue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
YKUBBIEC OPTaHU3MBI.

XKupsl. 3aboneBaHus YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSAMU
KUPOBOTO OOMEHA.
Jucnunuaemun.

VYraesoasl. 3a00a¢BaHUS YCIIOBEKA,
CBSI3aHHBIC C HAPYILICHUSIMHU
yriieBoiHOro oOMeHa. CaxapHbIid
nra0er.

benku. Crpoenue. 3abosieBaHus
YyeJIOBEKa, CBSI3aHHBIC C
HapyUIeHUSIMU OEJIKOBOTr0 OOMEHa.
Oynkunn 6enKoB. GepMEHTHI.
Mexanusm aeictBus. Kinaccel
(hepMEHTATUBHBIX PEAKIIUIA.
KodepmeHnTsi.

BuTtamuHbl KUPOPaACTBOPUMBIE,
BOJIOpacTBOopuMbIe. [IpeBpaiienue

BUTAMHUHOB B IIMILEBBIX
MIPOAYKTaxX).
IIpakTueckoe 3aHsTHe
«KauecTBeHHbIE
peakuuu Ha
OpraHUYECKue
MOJIEKYJIBDY.
[IpakTryeckoe 3aHATHE
«JIeHaTypanus OEIKOBY
IIpakTueckoe 3aHsTHE
«/3yuyeHune akTuUBHOCTHU
aMUJIa3bh».
IIpakTueckoe 3aHsTHe
«JInanuz (kaerodka

Tpayoe)».




BUTAMUHOB B aKTHUBHBIE (POPMBI
Ko(epMEHTOB. ABUTAMUHO3HI.
OcCHOBHBIE TUTIBI META0OOTUYECKHUX
peakunii. buosHepreTuyeckue
npouecchl. [ mukonus. Huki
Kpeb6ca. Llens nepenoca
31EeKTPOHOB. OKHUCICHUE KUPHBIX
kucnot. Karabonuzm
aMHUHOKUCIIOT. [ TFOKOHEOTEHES.
CunTes yriieBoioB, OEIKOB,
XKUPOB. MeTabomuTH4YecKre
3aboneBanus. [IpakTuueckoe
3aHSTUE: «PEIICHUE 3a/1a4 Ha
SHEPIeTUICCKUI OOMEH)

Krnerka. [TonsiTue MeMOpaHsbl.
@OyHKIIMU MeMOpaH. Buabl
TpaHCIIOPTa B KIIETKY.
MeMOpaHHbIe OpraHOUIbI.
3ab0eBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOpPAHHBIX
opraHesu, 60J€3HU HAKOTIJICHUS.
TuIbl KOHTAKTOB MEXY KIETKAMHU.
3HaYCHHUE MEKKIIETOUHOU
KOMMYHUKALUH JIJ151 340POBbSI
OpraHHu3Ma.

SAnpo. YpoBHU yIIakOBKHU
XpOMaTHHA. XPOMOCOMHBIE
tepputopun. HememOpaHHbie
OpPTaHOU/IbI.

Tema 2.
MouiekyasipHast
omoJtorusi (20 4)

OCHOBHBIE BEXU Pa3BUTHSA
MOJICKYJISIPHOM OMOJIOTHH.
HyxkiienHOBBIE KUCITOTBL.
OCHOBHBIE IPUHITUIIBI CTPOCHUS.
Marpuunsie cuHTe3bl. Perumkanus
— OCHOBA KJIETOYHOTO JEJICHUS.
[TpuHIUIIBI pETUIMKALUN.
Mytanuu. YTo BBI3BIBAET
u3MeHenus B crpoennn JTHK.
[IpuHUIMDBI penapannm.
Tpanckpunius.

I'enetnueckuit koxn. TpaHcasAus.
Opranuzanusi reHoMa BUPYCOB
IIpoTrBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JCHCTBUSL.
Opranuzanusi reHomMa 6akTepuit

[Ipaktuueckas padbora
«Brigenenne JJHK u3
OaHaHay.
[Ipaktuyeckas padbora
«Mogenp JIHK-
OpUTaMmuy.
[IpakTuyeckas padbora
«Onpenenenue
KauecTBa MpernapaTroB
JIHK ¢ noMo1iipo
criekTpooToMeTpumn
(TTpu HATUYKUH
o0opy10BaHuMS ).
[IpakTtuyeckas padbora
«PennukatuBHas
MaluHa (urpa-




AnTHOaKTEpUATBbHBIC MTPENApaThH.
Opranusainusi reHoMa 3yKapuoT
['eHOMHOE pelakTUpOBaHUE.

JI€MOHCTpPAIH ).
[IpakTuueckas padbora
«ITHP (Monens
aMIUTHUKAIMs Ha
Oymare)».
[Ipaktnueckas padbora
«Cuna mpoMoTopay.
[Ipaktuyeckas padbora
«Pemenne 3aga4 Ha
TEHETUYECKUN KO,
[Ipaktuyeckas pabora
«DomauHT OEIKOBY.
NccenenoBarensckas
paboTta
«PacnpocTpaneHue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[Ipaktuyeckas pabora
«Pabota B
COBPEMEHHBIX
reHeTH4eckux 0azax
naHHbIX. [IpoBenenue
In silico ananmu3za

[I0CJIE10BATEILHOCTEH
T€HOBY.
Tema 3. Ilonsatne o nexapcrBax. [Ipuauune! | MccnenoBarenbckas
PapmakoI0rus [I0/IX0/1a K ITOMCKY HOBBIX paboTa «DKcrepuMeHTa
(28 v) JIEKapCTBEHHBIX CPEJCTB. IO OTIPEAETICHUIO

CKpHUHHHT ¥ €T0 METO/IBI.

[Tytu BBegenus JIC.
dapMaKOKUHETHKA JIEKAPCTBEHHBIX
BelecTB. BcacviBaHue
(abcopOmust) nexapctB. OCHOBHBIC
MEXaHU3MbI BCAChIBAHUSI.
TpaHCHopT JIEKapCTBEHHBIX
BeniecTB. ['eHbI 1 OeNKu mepBoit
dazb1 buotpanchopmanuu. [lytu
BBIBEICHUS JIEKAPCTB U3
OpraHu3Ma. DKCKpeuus u
sanuMuHAaIMs. ['eHbl u 6enku
BTOPOH (ha3bl OMoTpaHchopMaIuy.
®apMakoauHamuKa. ['1aBHoe u
mo609YHOE, Pe30POTUBHOE H
MECTHOE, MIPSIMOE, HEMPSAMOE U
pedriekTopHOE NEHCTBHE.

TOKCUYHOCTH BEIIICCTB
Ha apTEeMUTUIX).
[TpakTrueckas pabota
«Kapra skcnpeccun
n0(paMHUHOBBIX U
CEPOTOHHUHOBBIX
pELenTopoB B MO3Te
MBIIIEH .
HccnenoBarenbckas
paboTta
«IloBenenueckne TeCTEI
Ha peiOkax Danio rario.
CBeTiio-TeMHas
KaMepay.
HccnenoBarennckas
pabora
«IToBeneHUYECKHE TECTHI




Buibl B3auMoAeHCTBHS JIEKAPCTB.
CuHeprusM U aHTaroHU3M MpU
COBMECTHOM JIEICTBUU
JIEKapCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHbBIM CUTHAJIUHT.
THMBI KJIETOYHBIX PELENTOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTaJUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJICTOUHBIE:
UTOIIa3MATUYECKUE U SIICPHBIE.
MexaHu3MBbl JTUTaHI-PEUENTOPHOTO
B3anMoiecTBUA. CETEKTUBHOCTD
(M30MpaTeILHOCTD) ACHCTBUS,
CBS3b «XUMHYECKasl CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTh
BEILIECTB)»

dapmMaKoJIOTHYECKON MOAYJISIIIAA
CHHAINITUYECKOU XOJIMHEPTUUECKON
nepenayu. MoJieKyIsspHbIN
MEXaHU3M JCUCTBUSA U
dbapmakosioruueckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB H
Kypapernojao0HbIX CPEICTB.
dapMaKoI0rudecKas peryJsinus
AKTUBHOCTH aJI]PEHEPTUYECKOTO
CUHarnca. AJJpeHOMUMETHUKH,
aJpeHO0IOKATOPHI,
CUMITATOJUTUKH.

MonexynsipHast hapMakoIorus
AHTUAJUIEPTUYECKUX CPENICTB.
['ucTaMuHOBBIEC PELIETITOPHI: TUIIHI,
MOJIEKYJISIpHAsI OpraHU3aIIUsl.
CrabunuzaTopsl MEMOpPaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXAHU3M
JIEUCTBUS, 0COOCHHOCTH
KJIIMHUYECKOTO MPUMEHEHUS, TOUKU
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUIHAHBIX
MEJIUATOPOB.

MexaHusM JIercTBUA U
MIPUMEHEHUE TTPEMapaToB,
CTUMYJIUPYIOIIUX MPOLECCHI
uMMyHHTETA. PDapMaKOJIOrH4ecKast

Ha pbIOKax Danio rario.
OTKpBITOE TTOTIEN.
NccnenoBarensckas
pabora
«IToBegeH4YeCKHE TECTHI
Ha pbIOKax Danio rario.
CraiiHoe mOBeACHUE.
[Ipaktuyeckas paborta
«BnusiHue anpenannHa
Ha Cep/ICYHbIE
COKpAILCHHUS
(nporpamMmMHOe
o0ecTieueHHE )».
[IpakTuyeckas pabora
«I'ucronornueckue
rpenaparsl UMMYHHOU
CUCTEMBD».
[Ipaktuyeckas pabora
«I'ucronornueckue
npenaparbl HEPBHON
CUCTEMBD».




XapaKTepUCTUKA UHTEPICHKUHOB:
MOJIyYEHUE, MEXAHU3M JECUCTBUS,
npuMeHeHue. OCHOBBI
aTo(hU3UO0JIOTHH OCTPO(Pa30BOro
OTBETA, MEAUALINS BOCTIAJICHUS.
MonekyIsipHbIA MEXaHU3M
MIPOTUBOBOCIIAIUTEILHOTO
JIEUCTBUA
[JIFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUTHBIX
MPOTHUBOBOCHATUTENBHBIX CPEJICTB.
[TonsaTre 0 HapKO3€e U HAPKO3HBIX
npenaparax. Kiietounsii u
HEPBHBIN HAPKO3.
dapmaKoJIOruuecKast
XapaKTEepUCTUKA OTACIIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh AEHUCTBHS Ha
HEHTPAIbHYIO CUCTEMY.
DU3NOIOrMIeCKHUA COH; (ha3bl CHA.
Bunel Hapymenuii cHa [lonstue o
MEJMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUIMTHOTHKAX).

MonekynsipHble acneKTbl
Horuueniuu. OnuatHbIe
pEeLEenTOophl, UX THUIIHIL.
DHkedaauHbl U SHAOP(GUHEI -
SHJIOT€HHBIE JINTAH]IbI OTTMATHBIX
pEeLenTopoB.

AHTHUIICUXOTHYECKOE JICHCTBHE,
BJIMSIHUE HA (DYHKIIUIO
AKCTPANMUPAMUIHON CUCTEMBI,
AMOIMOHANIbHYIO C(hepy, pPBOTHBIH
LEHTp, apTEPUATIBHOE JIaBJICHHUE,
LEHTP TEPMOPETYIISLIUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUS HEUPOJIENITUKOB,
BIUSHUE Ha JO0(PaMUHOBBIE,
CEPOTOHHHOBBIE, A/IPEHO- U
TUCTAMHUHOBBIE PELIENTOPHI, UX
NENCTBHE HA KJICTOYHBIC
MeMOpaH#bl, Ha JCIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
IToTeHuMaN-3aBUCUMBIE HATPUEBBIE




KaHaJIbl KAK MUILIEHU JEHCTBUS
MECTHBIX aHEeCTETUKOB. CII0COObI
WHTUOMPOBAHUS ITOTEHITA-
3aBHCHMBIX HAaTPHUEBBIX KaHAJIOB
MECTHBIMHU aHECTETUKAMHU.

Moayab «MoJieKkyJIsipHbIe 0CHOBBI cejieknn» 9 kiacc (68 yacos)

omoJtorusi (20 4)

HyknenHoBbI€ KUCIIOTHI.
OcCHOBHBI€ PUHIIUIIBI CTPOCHHUS.
Matpuunbie cuHTE3bI. Permkanus
— OCHOBA KJIETOYHOI'O JICJICHUS.
[IpuHIUIIBI pETUIMKALIUN.
MyTtanuu. YTo BBI3BIBAECT
n3MeHeHus B crpoenun JTHK.
[TpuHnUIBl penapanuu.
Tpanckpumnius. I'eHeTnyeckuit
koJZ. Opranu3zaius reHoma BUPyCOB
[IpoTtrBOBHpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JCHUCTBUS.
Opranuzanusi reHoMa OaKkTepuit
AnTHOaKTEpUATbHBIC MPENapaThl.
Opranuzanus resoma 3yKapuoT
I'eHOMHOE penakTUpoBaHuUE.

Tembl OcHOBHOE cofep:kaHue JeATeJIbHOCTD
IIKOJbHUKOB
Tema 1. OcCHOBHbIE BE€XU PA3BUTHUS [TpakTuyeckas pabota
MouJiekyasipHasi MOJICKYJISIPHOU OMOJIOTHH. «Boigenenune JIHK u3

OaHaHay.
[IpakTrueckas pabota
«Mopens JIHK-
OpUTramMmy.
[IpakTuyeckas padbora
«Omnpenenenne
KayecTBa MpernapaTroB
JIHK ¢ nmoMo1ipro
CHEeKTPO()OTOMETPHUI
(TIpu HATMYUA
00opy10BaHuUS ).
[IpakTrueckas pabota
«PennukatuBHas
MaliuHa (urpa-
JEMOHCTpAIUS)».
[Tpaktryeckas pabota
«ITP (Mmonenn
aMrTuukanus Ha
Oymare)».
[Ipaktuyeckas pabora
«Cuna mpomMoTopay.
[Ipaktuueckas padbota
«Pemenue 3aga4 Ha
TFeHEeTUYECKUN KOJI.
Tpaucisnus.
[IpakTuyeckas pabora
«DonauHr GENKOBY.
HccaenoBarennbckas
paboTta
«PacnpocTpaneHue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTepuiiy.
[Ipaktuyeckas pabora




«PaboTa B OBpeMEHHBIX
reHEeTUYECKUX 0azax
nanHbIX. [IpoBenenue
In silico ananu3za

NOCJIEI0BATEILHOCTEN
TEHOB.
Tema 2. [Ipenmert renernku. Kpatkas PosneBas urpa
MoaexkyaspHbie UCTOPHS PA3BUTHS MPEACTABICHUS | «AJUIEIN».
OCHOBBI F€HETUKH 0 HAaCJIEJICTBEHHOCTH. HccnenoBarenbckuit

(20 v)

OT reHa K Npu3HaKy: Kak
packpacutb kota. Uto Takoe
npu3Hak? [yt OT reHa 1o
npu3Haka. MyTanuu. AJuieny.
I'eTepo3uUroTsl 1 rOMO3UTOTHI.
JIOMMHAHTHBIE U PELIECCUBHbBIC
AJUIEIIN.

['eHbl cTposIT Opranusm.
BxiroueHue U BBIKIIFOUECHHE
Ooab1I0ro Habopa reHoB. Kak
KJIETKH [TOHUMAIOT, KAKUE T€HbI
JOJKHBI paboTaTh.

JluckpeTHOE HacIe10BaHUE
MIPU3HAKOB. 3aKOHbI MeH1ens:
OJIMH T'€H - OJIMH Ipu3HaK. Cxema
CKpeIIMBaHusA. 3aKOH
eAMHO00pa3ust THOPUAOB EPBOTO
MMOKOJIEHHUSI. 3aKOH paCILEIICHHS
IIPU3HAKA BO BTOPOM IIOKOJICHHH.
3akoHbl MeHaens: HECKOJIBKO
I'€HOB - HECKOJIBKO IIPU3HAKOB.
JuruOpuaHoe CKpeluBaHue.
HeszaBucumoe pacxoxaeHue
xpoMocoM. CremnjieHHOoe
HaCJIeI0BaHNUE.

B3aunmoaeiicTBue reHOB.
AnNnenpHOE U HEAJUIEIIbHOE.
Onpenenenue nojua. [logoBeie
XpoMOCOMBI. CaMIIbl U CAMKH.
Bnusnue pakTopoB okpyxaromien
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lonoseie
xpoMocoMmbl. [Ipobiiema
JOTOJIHATENIBHOU X-XPOMOCOMBI Y
KEHIIUH. TpexXBETHBIE KOLIKH.

poeKT MyTareHHbIe
(bakTopBhL.

Ponesas urpa «Cyns0a
KJIETKW». ['eHbI-
MIEPEKIIOYATENH.
[IpakTnueckoe 3amanue
«AJITOPUTMBI 1151
KJIETOK.
[IpakTHueckoe 3a1aHue
«Enunoobpasue
MIEPBOTO MTOKOJICHUSD.
[IpakTHueckoe 3a1aHue
«Pacmiensienue Bo
BTOPOM IOKOJICHU.
UccnenoBarenbckuil
MPOEKT «3aKOHHBI [
Mennens B
JKCIIEPUMEHTE.
[IpakTHueckoe 3a1aHue
«Pemerka [lenneray.
[IpakTrueckoe 3anaHue
«HacnenoBanue,
CLETUICHHOE C MOJIOM).
IIpakTueckoe 3aHsTHE
«B3anmonaencTBus
TE€HOB (MOJICIUPOBAHUE
CHUHTE3a U TPAHCIIOPTA
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiekysipHbie

OCHOBBI CeJIeKIUU
(28 1)

['eHbl B mOMysILMSIX: BETUKOE
paBHoBecue. [Tonynsuusa. YacTorsl
BCTPEUAEMOCTHU MPU3HAKA U
ayuiens. Y paBHeHUe Xapau-
Baitn6epra. [Momymnsiun
MEHSIIOTCSI: YHCJIEHHOCT,
MHUTpaIys 1 BBIOOP CyIpyra.
@aKTOpbI, KOTOPHIE BHIBOJIAT
TIOMYJISIIIUIO U3 PAaBHOBECUST Xap/Iu-
BaiinOepra. UnciieHHOCTh
nonyianuu. Ponesas urpa
«IddexT ocHoparenss». Hperd
reHoB. Myranuu. Heciyyaiinoe
ckpemuBanue. M3ossus.
[Tommynsinuy MEHSIIOTCSL:
€CTECTBEHHBIN 0TOOp. Mexanusm
JEHCTBHS €CTECTBEHHOTO OTOOpA.
JIBroKyIuit oTo0p.
MoudukannonHas
M3MEHYUBOCTh. CTaTUCTUYECKHUE
0COOEHHOCTH MO (DUKAITUOHHON
n3MeHuuBocTU. HacnenoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBas N3MEHUUBOCTh
npusHaka. Koaduiment
HaclieyeMoCTH pu3Haka. OTBeT
Ha ot6op. [Touck reHoB
KOJIMYECTBEHHBIX MPU3HAKOB.
OnHOHYKICOTUIHBIE BAPUAHTHI
reroB. JIHK-uur. [TomHOr€eHOMHBIN
aHaJIU3 aCCOLMALUN.

«OMBI» HaJl FEHOMOM.
[Toctrenomuas spa. O6paTtHas
reHeTuka. « OMUKCHBIE»
uccienosanus. IIporeom,
MeTaboaoM. JlomecTukanus u
LHEHTPbl TEHETUYECKOTO
pazHooOpasus. [loucku pacTeHuii ¢
«XOPOIIUMMY MPU3HAKAMU JJIsI
yenoBeka. LIeHTpbl reHeTnyecKoro
pazHooOpazus. Hukonait UBanoBuy
Basunos. Cenekuus.
KoMOunarmonHnast u rubpuaHast
cenekuus. ['ereposuc.

IIpakTrueckoe 3ananue
«YacToThl annenew,
T€HOTHUIIOB U
(hEeHOTHUIIOB.
HccaenoBarensckuii
IIPOEKT «AHaIU3
T€HETUYECKOMN
CTPYKTYPBI IOMYJISILIMA
(Ha OCHOBE 3aKOHA
Xapau-Bailinbepra)y.
Ponesas urpa «2¢dekr
OyTBUIOYHOTO
TOPJIBIIIIKAY.

PosnieBas urpa
«EcTecTBEeHHBIN
oTOOPY.
UccnenoBarenbckue
paboThI
«MoaudukarmoHHas
M3MEHUYHMBOCTD
pacTEeHUH B IIpeIenax
BaIlIETO MECTa
KUTEIIHCTBAY.
[IpakTHueckoe 3aaHue
«ATPOHOMBI».
IIpakTrueckoe 3ananue
«I"'omonoruyeckue
PAAbI HACJIEACTBEHHOU
U3MEHUYHUBOCTH.




CoxpaHUTb U U3YYUTh T€HBI, YTOOBI
MeHATh Oyayiiee. Kak npaBuibHO
XpaHuTh reHbl. Komtekuu
FEHETUYECKUX PECYPCOB PACTEHUM.
[TpakTuky™m u/mnu
HCCIIEIOBATENbCKUI ITPOEKT:
MeToab! KyIbTUBHPOBAHHUS in Vitro
JUISI COXPAHEHUS TEHETUYECKHUX
PECYpPCOB paCTCHUN U I
YCKOPEHHOM CEJICKIINU
['eHeTnueckue HUEHTPHI B HALLIEH
crpane. [ ne 3annmarorcs
TEHETUKOW U TEHOMUKOU JJISI HYK]I
CEJIbCKOI'0 XO351MCTBA.

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHON NMOAMNUCHIO

MYHULUUNANIbHOE BIO)KETHOE OBLLLEEOBPA3SOBATEJIbHOE 23.09.24 17:38 (MSK)
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