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MHNOACHUTEJIBHASA 3AIINCKA

AKTYyaJIbHOCTh W Ha3HayeHue mnporpammsel. [Iporpamma paspaborana B
COOTBETCTBUM C TpeboBaHusIMU DenepanbHOTO TOCyAapCTBEHHOIO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOrO OOmIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUE
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToOM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBanuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJqbHOCTh  peaju3allid JaHHOW  TporpamMmbl  OOyCJIOBIIEHa  caMoii
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEILHOTO MHTEPECa peOeHKa, SABJISIETCS 3aJJ0TOM YMEHHUSI TUIAHUPOBATh
To0BIE ICMCTBUS U BAXKHBIM YCIIOBHEM YCIIEITHOM peanu3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbl C MPOEKTaMU M UCCICAOBAHMSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOydaromierocsi siBisieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB MPOEKTHO-
MCCJIEI0BATENCKON JEATEIBHOCTH.

[Tporpammoii mpenycMoTpeHo (GOpMUPOBaAaHHUE COBPEMEHHOTO TEOPETUUECKOTO
YPOBHS 3HaHWUN, a TaKXKe U TMPAKTUYECKOro OmbiTa paboTel C J1ab0paTOpPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monHOro ydera MOTPEOHOCTEM yyaluxcsi B MPOrpaMME HCIOJIb3YEeTCs
nudepeHIMPOBaHHBIA TOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
NOTPEOHOCTH B MHAUBUIYaJIbHOM, MHTEIUICKTYaJIbHOW 1 TTO3HABATEILHOM JESITEIIbHOCTH
U Pa3BUTHIO HAYYHO-UCCIIEI0BATEIhCKUX HAaBBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOM
B TMEPBYID Ouepelb MIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEpec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO 1MKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B nmoapocTkoBOM Bo3pacTe ydamuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
NesATebHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHHME TO3HABATEIHLHOU W
MpO(ECCUOHATIEHON COCTaBIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyyIiero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE YKEJIaHNUE IKOJIbHUKA
K MO3HAHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUI0 COOTBETCTBYIOIIUX 3HAHUM, U



MOJIyYEHUI0O HOBBIX B TOM YHCIE MPAKTUYECKHMX HABBIKOB, a TaKKe€ MOTUBHUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[IporpamMmMa HaleiaeHa Ha MOMOIIb PEOEHKY B OCBOCHHU OCHOB OpraHM3aluH U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, a TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIEIOBAaHUEM HIIM MPOeKToM. [IporpaMmMa momoskeT MIKOJbHUKY B OoJiee TIIyOOKOM
M3YYEHUU MHTEPECYIOIIeH ero o0IacTi eCTECTBEHHBIX HAyK, a TAaKXKe B MPUOOPETEHUU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBbIKA CAMOCTOSITEILHOTO PEIICHUs aKTyaJbHBIX HCCIIEIOBATEIbCKUX WU
NPAaKTUYECKUX 3a/lady, BKIIOYAIOLIETO0 B ce0s yMEHHME BUACTh M aHAIU3UPOBATH
npoOsieMbl, HYXAAIOIIUECSs B pEIICHUH, YMEHHE [JEeTallbHO IpopaldareiBaTh U
pean30BbIBATh CIIOCOOBI pabOTHI C HUIMH, YMEHHE TUTAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITENIbHO KOHTPOJIMPOBATh CBOE MPOABMKEHUE K KETAEMOMY pe3yJbTary;

— HaBbIKa T€HEPUPOBAHUS U OPOpPMIICHHUS COOCTBEHHBIX HJAEH, OOJeUeHUs HX B
yIOOHYIO /IS pacpocTpaHeHus popmy;

— - HaBBIKA YBAKUTEIHHOTO OTHONICHHUS K Uy>KUM B3TJIAaM U UJesM, 0(OPMIICHHBIM
B paboTax Apyrux JoJed, APYruX aBTOPOB — BIAJENbLEB HMHTEUIEKTYalIbHON
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOIO  BBICTYIUIGHMS — mepen  OoJIbIION  ayJuTOpUEH,
apTyMEHTUPOBAHUS M OTCTAaWBaHUs CBOEH TOYKH 3pPEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSKICHHS APYTHUX B CBOCH MpaBOTEe, MPOABMKCHUS CBOUX
e,

— HaBblka pabOThl CO CHEUUATU3UPOBAHHBIMH KOMITBIOTEPHBIMU IPOrpaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
doHIaMH W WHBIMH pecypcaMHu, C KOTOPBIMH MOXKET OBITh CBSi3aHa TPOEKTHO-
UCCIIEZIOBATENbCKasA ACSITEIbHOCTD UIKOJIbHUKA.

Kpome Ttoro, paGoTa MIKOJbHUKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyeT
CHOCOOCTBOBAThH M PA3BUTHUIO €TI0 aJ€KBAaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzauuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHITHH.

JlanHast mporpamMma paccuuTaHa Ha paboTy co mkoiabHMKamu 10-11 kmaccos.
[legarory Ba)kHee aKIIEHTHUPOBATh CBOE BHHMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHMS, CKOJIBKO HA TOM, YTOOBI YHaIIUICS MOJTydal 3HaHUS B TOM
YICJIC U Yepe3 BHIMOJHEHHE MPAKTUYECKOTO 3a/1aHus, AeJial BHIBOABI U YMO3aKIIOUEHUS
Ha OCHOBAaHMHM CBOETO WCCJICIOBAaHUS, YYMJICS CpPaBHUBATh €ro pe3ylbTaThl C
TECOPETUYECKUM MaTEPHAJIOM U MCCICAOBAHUSAMHU APYTUX IMIKOIBHUKOB. TakuM o0pa3om,
IIKOJIEHUK OCBOUT OCHOBBI TIPOEKTHO-UCCIIEIOBATENBCKON IEATEIBHOCTH U MTPHOOPETET
HaBBIK KPUTUYECKOTO OTHOIIIEHUS K MaTepuaiy.



B3aumocBsa3p ¢ nporpamMmMou BocnuTaHusl. [IporpamMmma kypca BHEYpOUYHOM
NEATEeIbHOCTH pa3paboTaHa C YYETOM PEKOMEHJAlHUM MPUMEPHOW MPOTrpaMMbl
BOCITUTAHUS, YIUTHIBACT TICUXOJIOTO-TIEAAarOrMIeCKre 0COOCHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0O U BOCIHUTATEIBHYIO
JNEATENbHOCTh NEAArora, OPUEHTUPOBATH €€ HE TOJIKO Ha MHTEIUICKTYaJbHOE, HO U Ha
HPaBCTBEHHOE, COLUATILHOE pa3BUTHE peOeHKa. DTO MPOSIBIISIETCS:

— B MPHOPUTETE JIMYHOCTHBIX PE3YJbTATOB PEATU3ALUKN NPOTPAMMBI BHEYPOUHOU
NEATEIIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3ALUIO B TPUMEPHOM Nporpamme
BOCIIUTAHUS,

— B BO3MOHOCTH KOMIUIEKTOBAHHUSI PAa3HOBO3PACTHBIX TPYII JJIsI OpraHU3alud
MpoQOPUEHTAITMOHHOW  JIEATEILHOCTH  IMTKOJHLHUKOB, BOCIUTATEIHHOEC 3HAYCHUC
KOTOPBIX OTMEUYAETCS B MPUMEPHOM NMPOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (opMax B3aHATHUH [UIS I[IKOJHHUKOB, O0ECIEYHBAIOIINX
OOJIBIITYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C TIE€JaroroM W JPYTUMHU J€TbMHU
JIESITEIBHOCTh U BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIFOYEBOE 3HAUYEHUE KOTOPBIX [UJI BOCHUTAHUS IIOJYEPKUBACTCS NPUMEPHOU
IIPOTPAMMON BOCIIUTAHUSL.



Oco0eHHOCTH PadOTHI YYUTEJIS 110 MporpaMme. 3ajada yUuTelss COCTOUT B TOM,
yTOOBl  CONPOBOXAATH IpolecC NPO(ECCHOHATBLHON OpHUEHTALMHM  IIKOJIbHHKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepeap SBISIETCS JIMYHOCTHOE pa3BUTHE Yydallerocs. JIMYHOCTHBIX pe3yslbTaToB
YUUTEIb MOXET JIOCTHYb, YBJIEKas YYEHHMKAa COBMECTHOM M HMHTEPECHOH UM 00OUM
NEeATEIbHOCThIO,  YCTAaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOXKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM CO/ICPKAHHUEM.

[TpumepHas cxema NpoBEACHUS 3aHIATUNA IO TPOrpaMMe:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHaa 1o TEME.

2. TlogrotoBka K OKCIEPUMEHTAJIBLHOMY 3aHATHIO, OOCYXICHHE OOBEKTOB IS
PAaKTUYECKOTO 3aHATHSI.

3. IlpoBeneHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOCHUE METOHOIOTHH
JAHHOTO SKCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTh JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
OOCYyIUTh OOBEKTBI, KOTOpblE YUYEHUK OyIeT UCClenoBaTb, COCTABUTh IUIAH
DKCIIEPUMEHTA.

5. [loMoub y4eHHKY IPOAHAIU3UPOBATH PE3YNIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEAOBATENBCKON AEATEIbHOCTH IKOJIbHUKOB
MOXHO B TMPOIECCE 3allUThl MMM CBOMX pabOT B paMKax LIKOJIbHOW HAy4yHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJIBHOCTH

Moayab «Kak ;KHBOTHBIE€ M PACTEHHS MPUCIIOCAOIMBAIOTCS» (IBOJTIOIMOHHAS
skoJiorus) 10-11 kaaccwl (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTPOECHHE KIETKH). Bua, ocobp —
OpraHu3M Kak efuHas cucrtema. Apantanuu (nmpucrnocodsenus). [lonsarue romeocrasa
®KUBOTO opranuszma. CriocoObl ero nojajiepKaHusl.

[TonsiTue BapuatMBHOCTH Tpu3Haka. HccnepoBarenbckue pabotel «Bcee nwm
(cuHubl, 0enku, 6epe3sl U T.11.) OfUHAKOBbIE? DOTOKBECTY.

Orpannuenus Mopdonoruueckux # (pusznonornueckux agantanuii. [louemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MaJICHbKUMHU, BCESIHBIM.
[TpakTuyeckas padora «CocraBisieM KHUTY PEKOPJAOB PAaCTEHUU M KUBOTHBIX HAIIIETO
Kpash».

2. Bnusanue oxpyxcarowieini cpeowt na sncugwte opzanusmol (12 uacoes)

®dakTopbl OKpyXkaroiie cpeapl (abuoTuueckrue, OMOTUYECKUE, aHTPOIIOTECHHBIE).
[Ipumepbr  abuoTuueckux  (PaKTOPOB, OKa3bIBAIOUIMX OCHOBHOE BIUSHHE Ha
KUBHEACATEIbHOCTh  KUBBIX  OPraHU3MOB:  TeMIepaTrypa, CBET, BIAXXHOCTb.
[TpakTueckoe 3anstue «l{BeT u Temio» (KyOUKH JibJla B3BECUTH, MOJOXUTh B YalllKU
[letpu Ha pasHouBeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIIEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «Auddysus BemecTB B Boae (pacTBOPHI)», «JIBrkeHune
pacTBOpoB T0 1BETKY». [IpakTuueckoe 3anstue «Jlem tuiaBaeTr B Boje (akcOeprw,
3amep3aHue BoAoeMoB)». [IpakTtuyeckoe 3anstue «Jleg npu 3aMmep3aHun pacuIupsieTCs»
(pa3pyiienue kamMHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTM  NPHUCHOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abuotnueckuMm (aktopam. [IpucnocoOneHns K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh U cBeT. I[Ipaktuueckoe 3ansitue «lllyba» (xkyOuku baa
3aBEpPHYTH B pa3HbIil MaTepuall, B3BecuTh). [IpakTuyeckoe 3anstue « [ IMrMmeHThn (MOKHO
pa3nenuTh Ha BaTMaHe Kpacutenu w3 (QuomactepoBy. IIpaktuueckoe 3anstue «Kax
YKUBOTHBIC TIJIABAIOT B BOJIe» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBarenbckue paboThl «BrnusiHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBbI)
Ha pPAcCTEHUS B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (HA JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus rcusvix opeanuzmos (4 uaca)

buotnueckue (bakTopHI. 3aKOHOMEPHOCTH pa3BUTHUS ME>KBHUOBBIX
B3aUMOOTHOIICHUH. Ko3Bosomus (XUIHUK-KEPTBA; MMApa3UT-XO3IUH) IBOJIOLUS
ctpareruii noObiBanus numy. ConnanbHOCTh. Buasi-Bcenenmpl. [lepedens pacteHmii-
Bpenuteneir. MccnemnoBarenbckas padbora «HabmiomeHnst 3a B3aUMOOTHOIICHUSIMU



KUBOTHBIX MTPU AOOBIBAHUU MWLM (KOPMYIUKH IS IITULL, ISl TOPOJICKUX MIIM CEITbCKHUX
KUBOTHBIX). BeO-kamepwr». HccnemoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHHAHTPOIIOB B HAIIIE MECTHOCTI.

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

AnTponorennsie paxropsl. [IpaBna i, 4To NepBOOBITHBIC JTIOAM KUITU B TADMOHHUU
¢ npuponoi. OoMalIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHUU. 3a4eM cracaTh
BBIMHUPAIOIINE BHUJIBI, KaK 3TO JenaTh. KyJIbTypHbIE pacTEeHUS U UX JUKHUE NPEIKU.
[Touemy Ba>kHO MX COXpaHATh. Pa3HOOOpa3ue KynbTYpHBIX PACTCHHM U UX 3HAYCHUE B
KU3HU dyenoBeka. KpacHas kaura Barei Tepputopun. Ocob0 oxpaHseMble TEPPUTOPUH,
3anoBegHUKH Poccuum u wmupa. Ilpaktuueckas pabora «Pa3sHooOpaszue KyIbTypHBIX
PACTEHHI B BallleM PETHOHEY.

UccnenoBarenbckas pabota «BivsHHE aHTpPONOreHHBIX (PaKTOPOB HAa Pa3BUTHE
pPacTeHUi B TOPO/IE/HACETIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padora «OOIIT B Bamem peruoHe — yHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onna U3 BaxHeWmux oOonouek 3emiid. UTO Takoe «IKOJIOTHYECKUE
HUIIW» U Kak oHU Qopmupytorcs? dopmupoBaHue 3HaHUM MO OMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  MOBEACHYECKHX  NPUCHOCOONECHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenpHbie coobIiecTBa U ux TUlibl. Pazputue
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

UccnenoBatenbckue paboThl «DKOJIOTMUECKUE HUIIM BOKPYr TeOs — OINMUCaHUe
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HAOJTIOICHUSI .

Moayab «OcHOBBI pacTeHHEBOACTBA» /-8 Kiacchl (68 yacoB)
1. Beéeoenue ¢ pacmenuesoocmeo (2 uaca)

Uto-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (PAKTOPHI BBIpAIIUBAHUS PACTECHUM.
Hcropus pa3BUTHs arpoxuMuyeckux 3HaHui (padotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktudeckas padota «bouka JInbuxa.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCHEpUMEHTOB. IlocTaHOBKa 3KCHEPHUMEHTOB C
pacTeHusiMU. BbIOOp TeMbI, COCTaBIEHUE TUIOTE3bI, 1EJIU U 3aJlad IKCIEPUMEHTA 10
BBIPAILIMBAHUIO PACTEHUl B KOHTpojupyeMol cpene. KoHTposu, NOBTOPHOCTH,
npoBelieHue dKcrnepuMeHTta. [lnanupoBanue skcnepumenTa. OIlleHKa pe3ysibTaToOB
skcriepuMenTa. MccnenoBarenbckas padora «@DakTopsl, BIUSIONIME HA TPOpACTaHHE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOJIOTUU KPYTJIOTOJAMYHOTO BBIPAIIMBAHMS CAJIATOB U MUKPO3EICHU



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycHoBHUsX. COOp yCTaHOBKHU JJIsl BbIpal[UBaHUS
PaCTEHHI B KOHTPOJIMPYEMBIX YCIOBHSIX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Ponb XUMHUECKUX 3JIEMEHTOB B MUTAHUU pacTeHuil. [lomydyeHne nuraTeabHbIX
BelecTB pacteHusIMU. [IpakTrueckas pabora «CxeMbl TUTATENbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJi MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKkue. THhIbI
NUTaHusl pacTeHuil. Bo3aymHoe M MuUHEpalbHOE (KOPHEBOE) IMUTAaHUE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEHIECTB PACTECHUN: BOCXOIAIIMA W HHUCXOIAIIAA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cinoxueie ynoOpenus. [lpaktuueckass pabora «llpaBuna cmemmBaHusi yaoOpeHHUI»
[Ipaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PAcTBOPOB ISl PA3HBIX KYJIBTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpart. I[lpakTuueckas padora
«MOHUTOPHUHT MUHEPAIIBHOTO MMUTAHUSL PACTEHUID.

OcoOeHHOCTH MNHUTaHUS PACTEeHH a30TOM. A30T W €ro 3HAYCHHE B KU3HU
pactennii. DOpMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Hctounuku ocdopa nis pacrenus. 3HaueHue pochopcoaepkaiux coeTUHEHNN
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B s3HEPreTuueckoM 0OMEHE.

Bnugaue kanmus Ha (QU3MYECKHE CBOWMCTBAa MPOTOIIAa3Mbl, Ha (PEpMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb kanus B nmoaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpyKTypooOpa3oBareiibHas poOJib KalblMs. YyacTue B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryJsiiius Ux
IIPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTabojm3Me pacTeHuil. Maruuii B cocraBe XxJjiopoduuia,
CXOJCTBO XJIOpO(HUIUIa U IeMOIJIOOMHA KaK CBUAETENICTBO €JUHCTBA OPTraHUYECKOTO
MHpa.

Cepa 1 ero 0OCHOBHBIE COEIUHEHHS], UX POJIb B CTPYKTYPHOM OpraHU3aluU KIETKH,
y4acTUE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [lpencTtaBneHus o poiid MHUKpPODJIEMEHTOB B MeTabOJIU3Me
pactrenuil. OCOOCHHOCTH TMOCTYIIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUM.

PacturenpHas IuarHocTMKa W METOAbl MACHTU(UKAIIMM HEAOCTaTKa/U30bITKa
aneMeHTOB nutanus. [IpakTuueckas pabora «PacturenpHas JUArHOCTUKAY.

UccnenoBarennsckas padota «OrieHKa COCTOSTHHSI KOMHATHBIX PACTEHUHN, pacTEHUHN
Ha IIKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYMH MATOJIOTMYECKUX COCTOSIHUM (IIpH



HaJIMYun ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3jIUYHBIX AJIEMEHTOB Ha
COCTOSIHME PacTeHUH (COCTaBIEHUE PA3TUYHBIX MTOJKOPMOK)».

4. Pezynamoput pocma pacmenuit. 3awguma pacmenuii (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, IUTOKUHUHBI). UTHTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcumzoBasi KUCIOTa U HEKOTOphbIe (DEHOJIBHBIE BelllecTBa (MKyMapoBas, KOpUYHas,
CaJIMIIMIOBas K-Thl), 2. CHUHTETHUYECKHE (MOp(aKTHHBI, peTapAaHThl, Ae(OoJHaHTHI,
JICCUKaHThl, repOuiuasl). OUTOMOHUTOPHUHT M OICHKAa COCTOSHUS PaCcTEHHI.
CoBpeMeHHbIe cniocoObl MoHUTOpuHTa. [lpakTnueckas padota «OUTOMOHMTOPUHI WU
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEeHHBIE CIOCOOBI MOHUTOPUHT .

HccnenoBatenbckas paboTa «BnusiHre TeTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3TMUHBIX PACTEHUNY.

3amuTa pacTeHUil OT BpeauTeneil: ocHOBbl Ouometona. IIpakrtuueckas padota
«HCeKkTapun: mpaBuia U yCIOBHS pPa3BeICHUS TOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nougennas Kyaomypol, UX RPUMEHEHUE 6 GbIPAUUCAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

Bojanasi, mecuaHas M MOYBEHHAsl KYJIbTYpbl, UX NPUMEHEHHE B BbIpalllUBAaHUU
pactenuii. [IpoBeaenue Boabl B KOpHE U cTebisie pactenuil. [Ipaktuueckas padbora
«KopHeBoe naBiieHue».

BoaHblii pexuM pacTeHHil: CTpoeHuE YCThHUIL (DaKTOphl, BIMAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYCHUE MEXaHU3MA PETYJISILUN UCIIAPEHUS BIard PaCTEHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusiHUE yCIIOBUW COAEpKAHHUS PACTEHHM Ha
KOJINYECTBO YCTBHUILD.

@DOTOCHMHTE3 — YHUKaJbHBII Tpouecc pacTeHuid. TemHoBass W cBETOBasl (pazbl
¢dorocunHTe3a. 3HaueHUue POTOCUHTE3A I KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHAJIbHAA  JMArHOCTUKAa PACTEHHM 1O  AKTHMBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xmopopmwmia A u b, onenka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSAIOMINX HA HEE.

@akTopsl pocTa pacTeHU: BO3AyX U aspaums. [loa3zeMHOe ApIxaHUE pACTEHU:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH T1ipu  OECIIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[TpakTuyeckas pabota «/[pIxanue pacTeHuii: OlleHKa HHTCHCUBHOCTH JILIXaHUS PACTCHHIMA
U TUIOJIOBY.

HccnenoBatenbckue paboTel: «BnusHue cnoco0a BbeIpammBaHus (cocTaBa
NUTATEJIbHOM CMECH, CXEMbI BHECEHUS) Ha POCT U Pa3BUTHUS PA3JINYHBIX PACTECHUID.



6. Kyavmypnoie pacmenus. Cospemennie acnekmol ceekuyuu (20 uacoe)

Kak denoBek crtan ucnonws3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIN3ALUN
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM PAcTeHUs M IKUBOTHBIE, KOTOpPHIE JKUBYT pPSJIOM C YEIOBEKOM HM
0JIOMalTHUBAIOTCS? MOXKHO JIM CUUTATH TapaKaHA OJOMAIIHEHHBIM KUBOTHBIM 7

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOWCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Bunbl m3menunBocth. [lpaktuueckas pabora «MoaudukanroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxiiennoBeie kuciaoTsl. JIokanu3anuss T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kierok. Permmukanus [JHK. OcHoBHas tormMa MosekyisipHoi ononoruu. TpaHCcKpumnius.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wim KoHCTpykTOope)». IIpaktnueckas pabora «Mytanus Ha OyrtepOpone
(1106011 00BEKT M3 TpeAblayllel paboThl, Ile MU3MEHEHHE WHCTPYKIMU TMPHUBEACT K
M3MEHEHUIO BHEIIHETO BHJ1a OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M TeHETHYecKoe pa3zHoobOpazme. Uto Takoe
reHOaHk? 3aueM COXpaHATh I€HETHYeCKHue pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHCHHS TCHETUYECKHUX PECYPCOB pacTeHHH (ex situ u in situ).

3nauenne pabor H.U. Basunopa. 3akoH romMosorudeckux psinoB. LleHTpsI
MPOUCXOXKIAEHUS KylIbTypHbIX pacteHuid H.M. BasumoBa u IL.M. XKykosckoro.
[Ipaktrueckas pabota no rpynnam «OTKy1a Ha HalTuX CToIaxX (PYKThI/OBOIIH/3IIAKI.

OcHoBHblE MeTOAbl cenekuuu. ['nbpummzanus. @opmbl oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJIEKIMH: YIIYYIICHUE YpPOKAHOCTHU, YCTOMYMBOCTH K OMOTUYECKUM U
abnotnueckuMm ¢akrtopam. [Ipakruueckas padora «BripanmBaem ropox. Kak nposectu
CKpEILUBAaHUE Yy TOPOXa».

Ecte mm xu3Hbp B mpoOupke? bBHOTEXHONOTUS KyJIbTYpHBIX paCTEHUHU.
UccnenoBatenbckass pabota «BpelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCIIOJIB30BaThCA PE3YyJbTaTaMU MNPEABIAYIIUX JKCIEPUMEHTOB 110 COCTABIICHUIO
MUTATEIbHBIX PACTBOPOB AJI PACTECHUH ).

Kak  genmoBexk  Mmoxer  momudummpoBath  pactenus? — ['eHermyeckoe
penaktupoBanue. COBpEMEHHbBIE  TMOAXOABI W JIOCTHOKEHUS  E€HETHYECKOIO
penaktupoBaHusi  pactenumit. [Ipaktuueckass pabora  «I'€HOMHBIE  HOMXHUIIBI
(MmonenupoBanue padoTsl cucteMbl CRISP-Cas).

7. Pacmumenvnasn npooykuus. (8 uacos)
Hanzemnble 1 noa3zeMHble opranbl pacteHuid. [lober u BUAOM3MEHEHHBIN moOer
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUH.
[lonsTe o KadyecTBe NPOAYKTOB nuTaHus. [IpoOnembl KOHKYpeHIHMU
OTEYECTBEHHBIX IPOAYKTOB MUTAHUS C UMIOPTHBIMU. JIOTUCTHKA TOCTAaBKU U CPEACTBA



COXpaHeHHus1 MpoaykToB mnuTaHus. llpaktuueckas pabora «lIpenenbHO nomMycTHMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IATAHUSD.

Mukpo3eneHb: oJIe3HOCTh U TexHoJorud. MccnenoBarensckas padora «OueHka
KauecTBa BBIPAIICHHONW MUKPO3eJIeHN» (JIM0O0 CBOSI, TMOO U3 MarasuHa).

XUMHYECKUT AHAIN3 POJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Torenmmmometpus. Xpomartorpadus. [Ipaktuueckas padota «MeToabl OIEHKH KauyecTBa
PACTUTENBHOW MPOIYKIHUU: XPAaHEHUE M COXPAHHOCTh MUTATEIbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpYIOBaHHUIO).

Uccnenoparenbckas pabora «Omnpenenenue ButamuHa C MeToOM 0OpaTHOTO
TUTPOBAHMS B IUIOAAX HAa Pa3HOM CPOKE (CIoco0e) XpaHEHUs».

Moayas «buorexnosnorus» (68 yacon)
1. Buomexnonozus (4 uaca)

[lonsiTue OWMOTEXHOJOTMU. 3a4eM 4YEJIOBEKY OHOTEXHOJOIMH, B YEM UX
MPEUMYILECTBO MEPE] XUMUUECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokaranuzatopsl. IlpakTuueckass pabora «lIpumepbl mprUMeHEHUs: OMOIOTHMYECKHUX
O0OBEKTOB B TBOEH KU3HI.

Coipbe 11 OMOCHHTE3a M OILIEHKAa €ro OMOJOrH4eckoil HeHHOCTH. OCHOBHBIE
WMCTOYHHMKHU YIJIepojaa, a3oTa, (ocdopa, MuxposnemeHtoB. HcecnegoBaHuE HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATENbHBIX Cpel, B TOM YHUCIE BKJIIOYAIOIIMX OMOCTUMYIJATOPBI U JAPYTUE
AJIEMEHTHI YIIPABJICHUS U ONTUMU3ALIMN MIPOLECCOB OMOCHHTE3a. MeTOo 1bl ONTUMHU3ALUH
NUTATEJBHBIX CPEN.

2. Muxkpoouonozus (12 uacos)

[lonoxeHnue NPOKAPUOTOB B CHUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOU KineTku. Knaccudukanus 6akrepuil. Mopdonorus 6akrepuii. [IpocTsie
U CIOXHBIE METOAbl OKpallMBaHWUs OakTepuil. Pu3nonorusi OakTepuil: NHUTaHUE,
JIBIXaHue, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C JOMEHOM ApXeu (IKCTpeMOPUIHHOCTb,
0COOEHHOCTH CTpOEHHUs KJeTku). JIJabopatopHast pabota «PukcupoBaHHBIE IIpenapaThl
Oaktepuil. OmpeneneHue (GopMbl MPEUIOKEHHBIX KYJIbTYp MHUKPOOPTaHU3MOB,
UCIIONIB3YSl MpPOCTOM MeTod okpacku» JlaboparopHas pabGorta «OmpeneneHue TUIa
KJIETOYHOM CTEHKU METOJ0M OKpamuBaHus o ['pamy» (Mpu HaaIu4uK pEaKTHUBOB).

MosiouHokucioe W crnupToBoe OpoxkeHue. PoOTOTpoPHBIE U XEMOTpO(dHBIE
Oaktepun. Kunetmueckoe  omucaHuMe — mpolecca  pocTa  MUKPOOPTaHU3MOB.
OKCNOHEHIMalbHass ~ MojJenb  pocta. KunHetnka rulen  MUKpPOOPTaHU3MOB.
JIaboparopHas pabota «IIpuroroBieHue NpuKU3HEHHBIX MMPENAPATOB MOJIOYHOKHUCIIBIX
OaxkTepuii».



[Tatorennsie OakTepuu. UymHas majgouka v 4epHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkyne3. Uctopust 60pn0bI ¢ 6akTepuanbHbiMu HHGeknuamu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KylIbTyphl OakTtepuil. MeTon pa3BeneHUd. MeToJ HMCTOLIAIOIIETO — IITPUXA.
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTHUKA BBIJACICHHONW YHCTOM
KYJBTYpPBbI: XapaKTEPUCTUKA KOJIOHUH, (PopMa OaKTEpHil, TUM KJICTOYHOU CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTHUKH MPOTUB OakTepuil. MexaHu3Mbl 1eUCTBUI
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE POCTa MHUKPOOPTaHM3MOB Ha dYallke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY HccnemoBarenbckas pabora «llomck MuUKpoopraHU3MOB
o0JagaronMX aHTAarOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenue OakTepuil uenoBekoM. KuHeTHueckoe omucaHue OWOCHUHTE3a
MPOJIYKTOB MHUKpPOOpraHu3Mamu. bakrepuu, KOTOpble MOTYT pasjaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieneHre MOJIOYHOKUCIIBIX OAKTEpUi, UCCIIEOBAHUE UX
AKTUBHOCTW.

Muxkpoopranusmsl B arpoOUOTeXHOIOTHH. VICKyCCTBEHHBIEC aCCOIMAIIMK PACTEHUHN
¢ MuKpoopranuzmamu. MccnenoBatenbckas padoTta «Beigenenue 6akTepuil mose3HbIX
IUUT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OUOMEXHONO2UU (NecHegble 2pUdbl,
opoxcicu, éooopocau) (12 wacos)

[InecHeBbIe rPUOBI MPOAYLIEHTHI OMOJIOTUYECKH AaKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapoMmuileToB. McTopust MCHOIB30BaHMS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxenusi. JlabopatopHast pabota «lloacuer kieTok Apoxxed B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CriUpTa M yriekucioro raza». [losydyeHue BTOPUYHBIX METAOOJUTOB B JPOXIKAX.
Jpoxoku Kak MpoayeHThl OnoToriuB. [lomydeHue 11eeBbix OEITKOB B IPOKIKAX.

Oco0OEHHOCTH BETE€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Yy IPOXIKEH, 3HAUCHHE
M3yYEHHS] MHTO3a WU I[MTOKHWHE3a MJi1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JIPOMKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH IPOXKEH U rprOOB, MMOUCKA
MUIIIEHEH (YHTUIUIOB U  pa3pabOTKU HOBBIX JICKAPCTBEHHBIX IIpenapaTos.
JlaGopatropnass pabota «HaOmromeHue  pa3sMHOXKEHUS  JAPOKIKEBBIX  KIETOKY.
[IpakTuyeckas padorta «llomydenue TBopora u kedupa Ha OCHOBE MOJOYHOKHCIBIX
Oaktepuit». Ilpaktuueckas pabora «OCHOBHBIE BHUJBI KBaca W UX XapaKTEPUCTUKA
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl TMPOU3BOJACTBA KBACa.
[Ipaktuueckas pabora «CpaBHUTEIBHBIA aHAIM3 PA3BUTHUS NPOXOKEH B a’pOOHBIX U
aHA’POOHBIX ycioBUsX». [IpakTudeckas pabota «MeToabl OIICHKH CBOMCTB



xJIeOOoTneKapHbIX apoicked. OCOOCHHOCTH MPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxoken». MccnenoBarensckas pabota «BausHue QU3HMKO-XUMUYECKUX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAyKiuu (KBac, kedup, chip, xji1ed u
Tp.)».

Bogopocnun — mepcnekTUBHBIM OOBEKT A MPOU3BOJCTBA OENKa U YIIEBOJOB.
buoTtexHonornyeckue METOJbI OYUCTKU TBEPIBIX, KHUAKHUX OTXOAOB U ra3000pa3HBIX
0TX0JI0B mpou3BoACTB. CTouHble BOABL. CXeMBbl OYUCTKH. BHOPHUIBTPHI, a’dpOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnonp3oBaHue BOJOPOCIEH B OUHMCTKE CTOYHBIX BoJ. MccienoBaTenbekas paboTa
«Bnusuue dpusznko-xuMudeckux Gpaxktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menunBocTh. Buasl usmenunBocTh. IlpakTmueckas paborta «MoaudukanuoHHas
U3MEHYUBOCTD (JINCThSI, UTOJIKH C OJTHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCUTENb HACJIEACTBEHHOCTH M HW3MEHYHMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permmukanus JTHK. OcHoBHast torma MonekyisipHOi Ouoaoruu. TpaHCKpUMILUS.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckas pabora «Mytamus Ha OytepOpoje
(/00011 00BEKT U3 Mpenblayliel padoThl, Ile U3MEHEHUE MHCTPYKLUMHU MPHUBEAET K
M3MEHEHHIO BHEITHETO BHJIa 00BEKTA)».

5. Bupyconocusa. (6 uacos)

[TosoxkeHue BUPYCOB B CUCTEME OPraHM4ecKoro Mupa. CTpykTypa U XUMHUYECKHIA
coctaB BuUpycoB. Kiaccudukanus supycoB. Pemponykius BupycoB. I[IpocMotp
JOKYMEHTAJIBHOTO (PHJIbMa O BUpYCaXx.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3neil. OHkoBupychl. bakrepuodaru:
CTpO€HHue, CBOWCTBa, mnpuMmeHeHue. IIpaktuueckas paborta. «MeTon pa3BeACHUI
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue MmetToapl 60pHOBI ¢ BUpyCaMH.

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

OcHoBbI TeHHOM uHxkeHepuHu. Bekrtopa. Crneunduueckue hepMeHThl OaKTepHid.
[Ipaktruueckass pabora «OHIOHYKIEa3bl pEecTpUKUUU (paboTa € HYKICOTHIAHBIMU
NOCIIEA0BATEIBHOCTIMU Ha Oymare)».

buoTtexHnonornu npoaykiuu OeiaKkoB B OaKkTEpUaTbHBIX KyJIbTypax. JlocTrkeHus
T€HHON MH)XEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema amanTHBHOTO WMMYHHTETa OaKTepwii W apXei.



[TpakTrdaeckas pabora «I'eHrble HOXHHLBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»

I'MO. Metoas! nosmyuenust ' MO. Urpa-nuckyccust « Belurpaii rpanT Ha CO3/1aHKe
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JlomecTuKanys OCHOBHBIE JOMAITHUE KUBOTHBIC, COBPEMEHHBIE YKCIIEPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukanys, Bce JTU PACTCHHUS M >KUBOTHBIC,
KOTOpBIC J>KHBYT PSOM C YEJIOBEKOM UM OJOMAITHUBAIOTCSA? MOXHO JIM CUHTATh
TapakaHa OJIOMAITHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOABl B KUBOTHOBOJICTBE: TPAHCIUIAHTAIIUS 3MOPHUOHOB,
XUMEPHBIC  JKUBOTHBIC, KJIOHMpoBaHWe. IIpaktmueckas pabora «Metoauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHBIC OOJIE3HM WBOTHBIX M POJIb TATOTEHHBIX MHUKPOOPTaHU3MOB U
napa3uToB B PA3BUTUH 3a00JICBaHUH JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpPTaHU3ME KUBOTHBIX. [looxuTenbHOe
U M0OOYHOE (OTPUIIATENFHOE) BO3ICUCTBUM aHTUOMOTHKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEM W 3aJa4ydl BETCPUHAPUU. BHOTEXHOJOTHS KOPMOBBIX TPEMAapaToOB.
[Tpaxtuueckas pabora «CocraBieHrne paryioHa MATAHUS KUBOTHOTO, PAcyeT pacxXooB
Ha coaepxkanue». MccnemoBatenbckas pabota «OreHka KadecTBa MOJOYHOU
MIPOTYKITAW.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHble MeTonbl cenekuuu. ['mOpunuzaums. Popmbl orbopa. OCHOBHBIE
HaNpaBJECHUS CEJEKUUU: YIyUIlEHUE YPOXKaHOCTH, YCTOMYMBOCTU K OMOTHUYECKUM U
abuotnueckuM (paktopam. Ilpaktudeckas padora «BripammBaem ropox. Kak nposectu
CKpELIMBaHUE y TOPOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX pacTeHUH,
['mbpunuzanus, oTHaJeHHas TUOpUAM3alUsI, HCKYCCTBEHHBIM OTOOp, TeTEpO3uC,
TpaHchopMalMsi, MyTareHe3, FeHeTHUYeckoe peaakTupoBaHue). Vcropusi ceiekuuud B
Poccun n mupe, ucTopusi pa3BUTHSL BAXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTMYecKas WHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0Jiel y pacTeHUil. ArpoOakTepuaibHas TpaHncpopMaIus:
Ti-ruazMup. I'ensl T-JTHK. MoJekynspHO-TEHETUYECKUE MEXaHU3MBI
TpaHchopmanmu. ['eHeTnueckoe pemaktupoBaHue. COBpEeMEHHbIE MOAXOAbl U
JOCTH)KEHUSI TEHETUYECKOTO peakTUpoBaHusi pacteHuid. [Ipaktuyeckas padora
«["eHOMHBIE HOXKHUIIBI (MOeTpoBanue padoThl cucteMbl CRISP-Cas).

Ectp nmu xwu3Hp B 1npoOupke? DBHOTEXHOJOTHS KYyJbTYPHBIX PaCTEHUU.



UccnenoBatenbckas pabota «BelpammBanue pacTeHuii B npoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIIMX HKCIEPUMEHTOB II0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsl PACTCHU )».

Moayab «MoJiekyjasipable  OCHOBBI  (u3mosiorud U GapMaKoJI0orum»
duzuosornueckas xumus. (20 yacon)

Beenenue. buorennsie snementsl: opranorensl: O, C, N, H. AxtuHbie QopMbI
KHUCJIOpOAA, UX MOJTy4YECHHUE, HEUTPAIU3ALIHSL.

MakpoasieMeHThI: TPOLIEHT COJIEpKaHUsl B OpTaHU3ME, BBIMOJIHsEMass (QyHKIIHS,
colepkaHue B mpojaykrax nutanHus. Ca2+ - cBs3piBaromue O€iIKd, JENOHHPOBAHUE
KaJbLKs, PETYJSIINAS YPOBHS KaJblHs B OPraHU3ME: TOPMOHBI MTOYEK. Mg — CTpOeHHE
xjopoduiia, ero akTUBaIMs COJIHEUHOM SHEPIrUeH.

MUKpPO3JIEMEHTBI: B KaKUX MOJIEKYJaX COJEpIKaTCsl, BBIMOJHsAeMAas (YyHKIUS,
coAepkaHue B NMpoaykTrax nutanus. [lociencTBust nepe1o3upoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaembie THUIIBI COCAMHEHHWH kene3a. [eMONpOTEerHBbI, TEeMOIMAHUH,
mutoxpombl. CU — ycBoeHHWE W TpaHCHopT Menu. benku, coxepxkamme Meab.
[TaTtonornueckue cuHapoMbl Menke u BusibcoHa, cBsI3aHHBIE ¢ META00JIM3MOM ME/IH.

Tokcuunble 3neMeHThl llepuomnueckor cHCTEMBI I OpraHu3Ma. BrnusHue
HEIOCTaTKa MAaKpO U MUKPOSJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KomMuecTBeHHass  OLEHKA  COJEpIKaHUS
MHKPO3JIEMEHTOB WJIM BUTAMUHOB B TTUILEBBIX MPOTYKTAX)

Kupsi. 3a6oneBaHus yeaoBeKa, CBI3aHHBIE C HAPYIICHUSMHU KUPOBOTO OOMEHa.
JucnunuaemMun.

VYrneBonpl. 3a0osieBaHMs 4YETOBEKA, CBS3aHHBIE C HAPYIICHUSMH YTJIEBOJIHOTO
oOmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3a00aeBaHus UETOBEKA, CBA3aHHbIEC C HAPYILIEHUSIMH OEIKOBOTO
oOmena. @yHkiuu 0enkoB. epmenTtol. Mexanusm aeiictBus. Kinaccol (hepMeHTaTUBHBIX
peakiuii. Kodepmentsl. [lpaktuyeckoe 3anartue «KauecTBEeHHbIE peEaKIMU Ha
opraHuveckue MoJyiekyne». Ilpaktuueckoe 3anarue «JleHarypaiusi  OEJIKOB»
[Ipaktnueckoe 3ansatue «M3ydeHrne akTHUBHOCTH aMUJIA3bl».

BurtamuHsbl x)upopacTBopuMble, BogopacTBopuMsble. [IpeBpaiienne BUTaMUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI META0OJUUYECKUX peakiui. buosHepreTudeckue MpoIecChI.
I'mukonus. Huxn Kpebca. Ienb nmepeHoca 3aeKTpoHOB. OKHCIEHUE >KUPHBIX KUCIIOT.
Karabanu3m amuHokucnor. ['moxoHeoreHe3. CuUHTE3 yIJIeBOJOB, OEJKOB, >XHUPOB.
Merabonutnueckue 3abosneBanms. Ilpaktmdeckoe 3aHsTue «Pemenme 3amad  Ha
SHEPIreTUICCKUN OOMEH).

Krnerka. [Tousatue memOpansl. @yHkiiuu MemOpaH. Buasl Tpancmopra B KJIETKY.



MemOpannbsie opraHouabpl. 3a0oneBaHHUS CBSI3aHHBIE C HapylIeHHMEM paboTh
MEMOpaHHBIX OpraHei, OOJIe3HW HAKOIUICHHA. THUIBl KOHTAaKTOB MEXIY KIETKaMH.
3HaueHUE MEKKJIETOUYHOM KOMMYHHMKAIUU JJIsl 370pOBbsl opranusma. IIpaktuueckoe
3aHsATHE «/lnanus (kiIeTouka Tpayoe)».

Snpo. VYpoBHM  ymakoBKM  XpomaTHHa. XPOMOCOMHBIE  TEPPUTOPHHU.
HemeMmOpanHbie OpraHOU/IbI.

1. Monaexynapuas ouonozus. (20 uacos)

OCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHHUs. [IpakTuyeckas pabora
«Boigenenne JIHK u3 OGanana». Ilpaktmueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoirsio
ceKkTpopoToMeTpun» (IpU HATUYUU 000PYAOBaAHUSA).

MartpuuHnble cUHTE3bl. Pernnukanus — OCHOBa KJIETOYHOro AeneHust. [IpuHuumb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padora «I1LP (Mmonens amrmndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMenenus B crpoenuu [JHK. ITpunuune! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpomMoTopay.

['enernueckuit koja. [lpaktuueckass paborta «PemeHue 3amady Ha TEHETUYECKHM
ko1 Tpancmsus. [Ipaktuueckas padora «DonauHT OEIKOBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUpYCHBIE CpEICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii  AHTHUOAKTEpHAIbHBIC npenaparsl.
UccnenoBarenbckas pabora «PacnpocTpaHeHre aHTUOMOTHKOPE3UCTEHTHBIX OaKTEpUin»

Opranuzanusi reHoma 3ykapuotr ['eHomHOe pemaktupoBanue. IIpakTuyeckas
pabota «PaboTa B COBPEMEHHBIX TeHETHYECKUX 0a3ax maHHbIX. [IpoBemenue In silico
aHaJIN3a MOCIIEI0BATENLHOCTEN TEHOBY.

2. Dapmaxonozcusn (28 uacos)

[Tonsitue o nekapcrBax. [IpuHITMIIBEI TOAX0/Ma K TTOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpeIeTICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUTUIX).

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOiust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JIGKAPCTBEHHBIX
BemecTB. ['eHbl n 6enku nepBoit daszsl buorpanchopmaruu. [yt BeIBEACHUS JTEKapCTB
W3 oOpraHusma. OKCKpenus © oHnmuMmuHaIms. [eHsl u  Oenku  BTOpoil  (paswr
ouotpanchopmarmu. dapmakonuHamuka. ['maBHOe W ToOOYHOE, pPe30pOTUBHOE U
MECTHOE, IPAMOE, HEMPsIMOE U peeKTOpHOE IeHCTBHE.

Bunbr B3aumoseinctBus jekapctB. CUHEPru3M M aHTaroHU3M IPU COBMECTHOM



JNEUCTBUH JICKAPCTBEHHBIX BELIECTB, X PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIEC KaHaJbl, KATAIMTUYECKUE U compsikeHHble ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
LUTOIUIA3MAaTUYECKUE U sIACpHBIC. MeXaHU3Mbl JTUTaHAPEUECITOPHOTO B3aUMOICVCTBHUSL.
CenekTHBHOCTh (M30MPATETHLHOCTh) JEUCTBUS, CBS3h «XHMHUYECKas CTPYKTypa —
dapmakooruyecKas akTHBHOCTh BEIIIECTBY.

PapMaKOJIOTHYECKOM MOAYJISALIMU CUHANTHYECKON XOJUHEPTHUYECKOW Iepenayu.
MonekyaspHblii  MeXaHU3M JeHCcTBUS U (apMaKoJorhuyeckue CcBoiicTBa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB U Kypapenoo0HbIX CPEACTB.
@apMaKkoJIOTUYECKAasl ~ PEryJislus  aKTUBHOCTH  aJIpEHEPrMYecKOro  CHHarca.
AJIpEHOMUMETHKH, aJIPEHOOI0OKATOPbI, cUMNaTOIUTUKU. [IpakTdeckast padbora
«BnusiHue anpeHanHa Ha cepAeUHbIe COKpaIlleHus (TPOorpaMMHOE 00ECTICUCHHE ).

MonekynsipHass (apMakoJorus aHTHUAJUIEPTHYECKUX CpeACTB. [ McTaMUHOBBIE
pELEeNnTOPhl: THUIIBI, MOJIEKYJsApHas opranuzanus. Ctadbuim3aTopsl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M JICUCTBUS, 0COOCHHOCTH KJIMHUYECKOTO MPUMEHEHHS,
TOYKH MPUITOKEHUS IEUCTBUSI HHTUOUTOPOB JIMITUIHBIX MEIHUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
UMMyHUTeTa. PapMAKOJIOTUYECKAsT XAapaKTEPUCTUKA WHTEPICUKUHOB: IOJIyYEHHUE,
MEXaHMU3M JIeiCcTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3MUOIOTUH OCTPO(HA30BOr0 OTBETA,
MeAuanns BOCIAICHUSI. MONEKYIApHBIN MEXaHW3M ITPOTUBOBOCIIAIUTENILHOTO JICUCTBHS
CIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEICTB.
[Ipaktuueckas pabota «I ucTonornyecKkre mpenapaTbl UIMMYHHOU CHUCTEMBD.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapakTepUCTUKA OTHACIbHBIX TPyl HApPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh ACHCTBUS Ha IIEHTpalibHYIO cuctemy. [IpakTuueckas pabora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

®usnonornyeckuii coH; ¢da3pl cHa. Buasl Hapymenuit cHa Ilonsitue o
MEJIUKaMEHTO3HOM CHE U CHOTBOPHBIX Ipemnaparax (FTMMHOTHKAX).

MonekynsipHble acniekThl Houuueniuu. OnuaTHele PEUenTopbl, WX THIIHL.
DHkehaauHbI U SHAOPGUHBI - YHAOTEHHBIC JTUTAH/IBI OTIUATHBIX PEIENTOPOB.

AHTHUIICUXOTHUYECKOE JCHCTBHUE, BIMSHHUE Ha (PYHKIMIO SKCTpamupaMuIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(hepy, PBOTHBIA IEHTP, apTEepPHAIbHOE NaBJICHUE, IIEHTP
TepMoperysiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIMSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, AJI]PEHO- U TUCTAMHUHOBBIE PEIENITOPHI, UX JEHCTBUE Ha
KJICTOYHbIE MEMOpaHbl, Ha JEMOHHPOBAHME TKAHEBBIX MOHOAMUHOB. I[loTeHnman-
3aBUCUMBIC HATPUEBBIC KAaHAIIBI KAaK MUIICHH JCHCTBUS MECTHBIX aHECTETUKOB. CTIOCOOBI
WHTUOMPOBAHUS MTOTEHITUAT-3aBUCUMBIX HATPUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabdota «Kaprta oskcmpeccun A0(QaMHUHOBBIX U CEPOTOHUHOBBIX
perenTopoB B Mo3Te MbIei». MccnenoBarenbckas padora «lloBeneHuecke TeCThl Ha



peiokax Danio rario. Caemno-temHas kamepa». MccnemoBarenbckass pabora
«IToBeneHueckne TecThl Ha peIOKax Danio rario. OTkpsITOE TIONE». MccnemoBaTenbekast
pabota «IloBeneHueckue TecThl Ha peiOKkax Danio rario. CraitHoe moBeIeHUEY .

Moayab «MoJieKkyJIsipHbIe OCHOBBI cesieKIun» MoJsieKkyJasipHasi 0H0J10THS.

OCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHONU OMOJIOTHH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHHUs. [IpakTuyeckas pabora
«Boimenenne JIHK w3 Gananay. Ilpaktmueckas pabota «Mogens JIHK-opurammy.
[IpakTnueckas pabora «Omnpenenenne kadecrBa mnpenapatoB J[HK ¢ nomomnsro
cniekTpodoToMeTpun» (MIPU HATUIUK 000PYIOBAHUS).

MartpuuHble CUHTE3bl. Pernnukanus — OCHOBa KJIETOYHOTO AeieHus. [IpuHuumb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «I1LP (Mmonens amrmndukaius Ha Oymare)y.

Mytanuu. YUto BeI3bIBaeT n3meHenus B ctpoenuu JJHK. [IpuHumnel penapannm.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpomMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHYECKHI
ko Tpancismus. [Ipaktudeckas padota «DonauHT OEIKOBY.

Opranuzanusi reHomMa BUPYCOB I[IpOTHBOBUPYCHBIE CpENICTBA, MEXAHU3MbI HX
NEUCTBUS.

Opranuzanus resomMa  OakTepwuii AHTHOaKTepUaIbHBIC npenaparhl.
UccnenoBarenbekas padota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoma 3ykapuoT I'eHoMHoe penakTtupoBanue. [IpakTuueckas padbora
«PaboTa B cCOBpeMEHHBIX reHeThuYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
[IOCJIEOBATEIBHOCTEN TEHOBY.

1. Moanaekynapusie ocnoswt zenemuxu (20 uacos)

[Ipeamer renetuku. Kparkas wuCTOpUS  pa3BUTUSA  TPEACTABICHHUS O
HACJIEICTBEHHOCTH.

OT resa K Npu3HAaKy: KaK packpacutb Kota. Yto takoe npusHak? IlyTe OT reHa o
npuzHaka. Myrtamuu. Asenu. ['eTepo3urorsl M TOMO3UTOTHL. J{OMUHAHTHBIE U
peueccuBHble aienu. PomeBas wurpa «Asuenn». MccimenoBaTenbCKAM  MPOEKT
Myrtarennble (GaKTOPBHI.

['ensl cTposT opraHu3M. BkitoueHue M BBIKJIIOYEHHE OOJIBIIOro Habopa reHOB.
Kak kieTku moHMMaroT, Kakrie reHbl JOJKHBI padboTathk. PoneBas urpa « Cynp0a KIeTKu.
I'ensi-nepexmouaren. [Ipaktnueckoe 3a1anne « AITOPUTMBI I KIIETOK.

JluckpeTHoe HaclelIOBaHHE NPU3HAKOB. 3aKOHbI MeHJens: OAMH T€H - OJUH
npu3Hak. Cxema CKpelluMBaHus. 3aKOH €IMHO00pa3zus TMOPHUIIOB MEPBOrO MOKOJCHUS.
[Ipaktuueckoe 3ananue «EamHo0Opasue mepBOro MOKOJICHUsD. 3aKOH pACIIEIICHUs



MpU3HaKa BO BTOpOM nokoJjieHuu. [Ipaktuueckoe 3amanue «PacuierieHne BO BTOPOM
MoKoJIeHUn». McciaenoBarenbeKkuil mpoekT «3akoHbl I'. MeHaens B SKCIIepUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO TeHOB - HECKOJIBKO MpHU3HaKoB. JIurudpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxkieHne xpomocom. lIpaktuueckoe 3anaHue
«Pemerka [lenneray. CuenyieHHOE Haclie10BaHUE.

B3aumopeiictBue reHoB. AlnienbHOE W HeawienbHOe. [Ipaktudeckoe 3aHsTHE
«B3anmojelicTBHS reHOB (MOJIETMPOBAHUE CHHTE3a U TPAHCIIOPTA IUTMEHTA B KIIETKY)»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 camKku. Biusiaue axtopos
OKpYXarlIed Ccpeapl. XPOMOCOMHOE ompeneneHue mnoja. I[lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanne «HacnenoBanue, cuersieHHoe ¢ mojom». [IpobGiema
JOTIOJTHUTENBHONU X-XpOMOCOMBI Y KEHIIUH. Tpex1BETHbIE KOLIKH.

2. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['ensl B momymnsAnusx: Benukoe paBHoBecue. [lomymsamusa. YacToTel BcTpeyaeMocTu
Mpu3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajienedl, TreHOTHMHoB U  (eHoTunoB». HMccnenoBaTenbCKuii NPOEKT  «AHaIU3
TeHETUYECKON CTPYKTYphI MOIMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Monynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BBIOOp cymnpyra. DakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIMIO W3 paBHOBecus Xapau-BaitnOepra. YucneHHOCTh
nonyisiuud. PoneBas wurpa «Oddexkr ocHoBarens». PomeBas wurpa «Oddekr
OyThUIOUHOTO TopJbimKay. [peld renoB. Myrtamuu. HecnyualiHoe CKpelllUBaHUE.
N3onsuus.

[Tormynsiuu ~ MEHSIOTCS:  €CTECTBEHHBIM  OTOOp. MexaHu3M — JIeWCTBUS
€CTeCTBEHHOTO oTOOpa. JIBrxkymuii oToop. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MoaudukanronHas W3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue paboTel « MoaupukanoHHas
W3MEHYMBOCTh PACTEHHUM B MPEJIEIIaX BALIETO MECTA )KUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX NpU3HAaKoB. KoyMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3MeHUUBOCTh npu3Haka. Koadduiment nacneayemoctu npusHaka. OTBeT Ha
ot6op. Ilomck TreHOB KOJIMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATA3 acCOIUAINAM.

«Owmb»y Han renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC)
uccnenoBanus. [Iporeom, Metadosom. [IpakTuueckoe 3aganrue « ATPOHOMBI».

JlomecTukaiysi U HEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Iloucku pacteHuit ¢
«XOPOIIUMMY TPU3HAKAMU JUIsl 4YesioBeKa. [[eHTphl TEHETHYECKOro pa3zHooOpasus.
Huxomnait iBanosuu BaBwiioB. Cenekuusi. KoMOWHaIMoHHas U THOpUIHAS CEJIEKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l['OMOJOrMYECKHE psAbl  HACIEACTBEHHOU
U3MEHYHBOCTH.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHSTH Oymyiiee. Kak mpaBUIbHO XpaHUTh



reabl. Kommekuum reHeTHuecKux  pecypcoB  pacteHuil. IlpakTukym — w/mnum
UCCIIEIOBATENILCKUN MPOEKT «MeToabl KyJIbTUBUPOBaHMs IN VItr0 mnms coxpaHeHus
TeHETUYECKUX PECYPCOB PACTEHUM U 111 YCKOPEHHOM CENEKLIUN.

['eHeTMyecke UEHTPbl B HalEd CTpaHe. [ e 3aHMMANOTCA TEHETUKOM |
T€HOMMKOM JIJIS1 HY’K/I CEJIbCKOTO XO35ICTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATHA B paMKax @pOrpaMMbl HaIpaBlIEHbl Ha 0OecleYeHHe JAOCTHKEHUS
IIKOJIBHUKAMU  CICAYIOIIMX  JINYHOCTHBIX, METAlPEAMETHBIX W  MPEIMETHBIX
o0pa30BaTeNbHBIX PE3yIbTATOB.

JINYHOCTHBIE pe3y/IbTaThl:

B cghepe epascoanckozo eocnumanusa: TOTOBHOCTb K  KOHCTPYKTHUBHOM
COBMECTHOM I€ATEIbHOCTH IPH BBITOJIHEHUH HCCIETOBAHUN U IPOEKTOB, CTPEMIIEHHUE K
B3aMMOINIOHMMAaHUIO U B3AUMOIIOMOIIIH.

B cghepe nampuomuueckozco 6ocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCHUHCKHX U COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cgpepe Oyxosno-npaecmeennoco ochumanus: TOTOBHOCTb OLICHMBATh
MOBEJEHUE M TOCTYNKH C TMO3WLHUHA HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOM
KYJbTYpbl; IOHUMaHNE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTA JAEATEILHOCTH YeJIOBEKA B
MEAULIMHE U OUOJIOTUH.

B cgpepe scmemuueckoco 6ocnumanus: TOHUMAHUE PpONM OHOJOTHH B
(OpMHPOBAHUHU ICTETUUECKON KYJIbTYpPbl JUYHOCTH.

B cgepe ¢uszuueckoco socnumanus, opmuposanus Kyabmypvl 300p06bs U
IMOYUOHANLHO2O ONA20NOAYYUA.; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
YCTaHOBKA Ha 3710pOBBI 00pa3 )KU3HU (3J0pOBOE MUTAHUE, COOMIOACHIUE TUTHEHUYECKUX
IpaBUJI 1 HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OT/bIXa, peryisipHas puzndeckas
aKTUBHOCTD); OCO3HAHME MOCIEACTBUNA 1 HEMTPUSITUE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa ansi (PU3NYECKOTO U
IICUXUYECKOTO 3JI0POBBS; COOJIIOJIEHUE MpaBWil 0€30MaCHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBeICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJIeHUE COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cipepe mpyooeozo eocnumanus: aKTUBHOE y4acTHE B PELICHUM NMPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoJa, Kpas) OHMOJIOTHYECKON M 3KOJOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO NpOoQeccHuil, CBA3aHHBIX C
OMOJIOTHEH.

B cgepe skonocuueckoco eocnumanus: OpUEHTAUUs Ha I[PUMEHEHUE
OMOJIOTMYECKUX 3HAHUN TIPU PEILICHUH 33]1a4 B 00J1aCTH OKPY>KaIOIIEH Cpeibl; OCO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHUS; TOTOBHOCTh K YYaCTUIO B IPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HAIPABICHHOCTH.

B cgepe nomumanus yemnocmu HAYYHO20 NO3HAHUA: OPUEHTALUS Ha
COBPEMEHHYI0 CHCTEMY Hay4HBIX IMPEICTaBICHH 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aHUMOCBS35X YEJIOBEKA C MPUPOJHOM M COLUAIBHOU CPEAOH;



MMOHUMAaHUE POJIU OMOJOTUYECKON HAyKW B (DOPMUPOBAHMHU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATENIbCKOM JESITEIbHOCTH.

B cgepe adanmayuu x usmeHaOWUMC YCAOBUAM COYUATLHOU U NPUPOOHOL
cpeovl: aJeKBaTHAs OICHKA W3MEHSIONIUMXCS  YCIIOBHUM; TPUHITUE  PEIICHUS
(MHOUBHyaTbHOE, B TPYNOIE) B HM3MEHSIONMIUXCA YCJIOBUSIX HAa OCHOBAHMM aHAJIM3a
Ounonoruueckoi nHGOpMalny; MJIAaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTYyalllH
Ha OCHOBAHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl:

B cgepe osnadenusn ynusepcanvuvimu yueOHviMu NO3HABAMENbHLIMU OCUCTNEUIMUL,
ba3oBbI€ JIOTHYECKUE IENCTBUSL:
® BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(PUKAIMK  OUOJTOTHYECKUX
00BEKTOB (SIBJICHUI, MPOLIECCOB), OCHOBAHUS Jisi OOOOIIEHUS U CpaBHEHUS,
KPUTEPUU MPOBOJUMOI0 AHAIIN3A;

® C yu€éTOM NIPEJIOKEHHOW OMOJOTUYECKON 3a7a4M BBIABIISTH 3aKOHOMEPHOCTU U
OPOTUBOPEYMsI B paccMaTpUBaeMbIX (akTax W HaONIOJACHUSIX; TMpejaratb
KPUTEPUHU JIJIs1 BHISIBJICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUMIA;

® BBIBIATH JeUUUTHI HMHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I pPEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh NPUYNHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OUOJIOTHYECKUX
SIBJICHUW W TIPOLIECCOB; JeNaTh BBIBOABI C HCIOJB30BAHUEM JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHUH, (OPMYIHPOBATH
TUTIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIHO BBIOMpATh CIOCOO perieHus: y4eOHOW OMOJIOrMYecKOoi 3agadu
(cpaBHUBaATh HECKOJIBKO BapMAHTOB PEILICHUS], BRIOUpATh HauOoee MOAXOASIINI
C YU4€TOM CaMOCTOSATENILHO BBIJICJICHHBIX KPUTEPHUEB).

BbazoBble nccenoBaTebckue 1eUCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJIATeIbHBIM  COCTOSIHUEM  CUTyall, OOBEKTa, U  CaMOCTOSITEIHHO
yCTaHABJIMBATh HCKOMOE U JITAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO TMO3UITUIO, MHECHHUE;

® TIPOBOJHUTH ITO CAMOCTOSATEIHLHO COCTABIICHHOMY IIJIaHy HAOJI0ICHNE, HECTOKHBIH
OMOJIOTUYECKUI DKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAaHUE IO YCTAaHOBJICHUIO
0CcOOEHHOCTEeM Onoornueckoro o0bekTa (mporecca) U3y4eHus,

® IPUYNHHO-CICACTBEHHBIX CBSI3ed W 3aBUCHMOCTEH OHMOJOTUYECKHX OOBEKTOB
MEXy COOOM;



OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIMIO, MOIYYCHHYIO B
X0/J1e HAaOJIIOICHUS U SKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OO0OOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOIO HAOJNIOJCHUS, SKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMHU OIICHKU
JOCTOBEPHOCTH MOJYYEHHBIX BBIBOJOB U 0000IIEHUN;

MIPOTHO3MPOBATh BO3MOXKHOE JAJIbHENIIEE pa3BUTUE OMOJIOTUYECKUX MPOLIECCOB U
UX TOCJIEJICTBHS B aHAJOTMYHBIX WJIM CXOJHBIX CHTYyalUAX, & TAK)KE BBIIIBUIaTh
MPEIMOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX H KOHTEKCTaX.

PaGora ¢ uadopmanvei:

MIPUMEHSATH PA3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI ITPU MTOUCKE U 0TOOpE
Ouonornyeckod HMHGOpPMALMKU WM JAHHBIX W3 MCTOYHMKOB C YYETOM
MPEeI0KEHHOM y4eOHOM OMOIOTUUecKOoi 3a/1auu;

BbIOMpaTh,  AHANU3UPOBATh, CHUCTEMATU3UPOBATh UM  HMHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPENCTABIICHHUS;
HaXOJUTh CXOJIHbIE apIyMEHTHI (ITOATBEPKIA0IIME WIH OIIPOBEPIaloOIIne OJHY U
Ty %€ UJICI0, BEPCHIO) B PA3IMUHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO ()OpMY MpE/ICTaBICHUS HH(DOPMAIUU U
WUTIOCTPUPOBATH PEIIAEMBbIE 3aJa4H HECIIOKHBIMU CXEMaMH, THarpaMMaMu, HHOU
rpaduKoi U KX KOMOMHAIUAMU;

OLICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HH(OpManuu 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENIEM UIH CPOPMYIHPOBAHHBIM CaMOCTOSTENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B chepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUIMU
OOuienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHUS TTPAKTHYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpeJACTBa OOIICHHS, IIOHUMATh 3HAYCHHUE
COIMAIBHBIX 3HAKOB, 3HAaTh W PACMO3HABATh MPEANOCHIIKA KOHQIMKTHBIX
CUTYyaIluH U CMSITYaTh KOH(MIUKTBI, BECTH TIEPETOBOPHI;

NOHWUMAaTh HAMEPCHUS JPYTUX, TMPOSBISATh YBAKUTEIBHOEC OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUayiora U/WiH TUCKYCCHH 3aJaBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM
OMOJIOTHYECKOW TEMBbl M BBICKA3bIBaTh HJCH, HAICICHHBIC Ha PEIICHUC
OMOJIOTHYCCKON 3a7a9M M MOJep KaHue OJ1aroeaaTeIbHOCTH OOIICHHMS;
COTIOCTaBIIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTrUX YYaCTHUKOB JHayora,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

MyOJIMYHO TPEACTABIATH PE3YJBTATHl BBIMOJHEHHOTO OWOJIOTHYECKOTO OIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSITCIIEHO BBIOMPATh (JOpMAT BBICTYIICHHS ¢ YIETOM 3a7a49 PE3CHTANN U
0COOCHHOCTECH ayJUTOPUM U B COOTBETCTBUU C HHUM COCTABJIATH YCTHBIC H
MUCHbMEHHBIC TEKCTHI C UCIOIH30BAaHUEM HLUTFOCTPATUBHBIX MaTCPHAIOB.

CoBMecTHAs JICATEILHOCTD (COTPYITHUYECTBO):

® ITIOHMMAaTh W WCIIOJIB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIWBHIYaJTbHOM
paboThI MPH PEIICHUN KOHKPETHON OMOJIOTHUECKOW MpOoOJieMbl, 000CHOBBIBATH
HE0OXOIUMOCTh NTPUMEHEHHSI TPYIIIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEIICHUN
MMOCTaBJICHHON y4eOHOM 3a1a4m;

® [IPUHUMATH LIEJIb COBMECTHOW JIESITENBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHUS IO
e€ JOCTHKEHUIO: PACIPENENSATh PO, JOrOBapUBaThCs, 00CYKAAaTh MPOLECC U
pe3yibTaT COBMECTHON paboThI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENESATh CBOIO POJib (C
y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensiTh 3aJadyd MEXAy YJIeHAaMH KOMAaHJbl, Y4aCTBOBAaTh B TPYMHIIOBBIX
dopmax paboThl (00CyX1eHMs, 0OMEH MHEHUSIMU, MO3TOBBIE IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OICHMBATh KAa4yeCTBO CBOEro BKJAJa B OOMUNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO  CPOPMYJMPOBAHHBIM  YYaCTHUKAMH  B3aUMO/JICHCTBUS;
CpPaBHHBATh PE3YJIBTATHI C HICXOIHOM 3a/1auei U BKJIAJ Ka)KJI0r0 YieHa KOMaH bl B
JOCTI)KEHUE PEe3yJbTAaTOB, pa3leisaTh cepy OTBETCTBEHHOCTH W TPOSBISTH
TOTOBHOCTB K MPEIOCTABJICHHUIO OTYETA MEPE TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTH COLUAIBHBIX HABBIKOB U IMOIMOHATIBLHOTO
MHTEJUJIEKTA IIKOJIbHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUIMUL.:
CamMmoopraHu3zamusi:
® BBISABIATH MNPOOJIEMBI [JIi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OPHUEHTHPOBATHCS B PA3IMUHBIX TIOJIX0/1aX MPUHATHS PEIICHUN (MHANBUIYATBHOE,
NPUHATUE PEIICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIION );

® CaMOCTOSTCIBHO COCTAaBIATh QITOPUTM peIIeHHs 3aJadud (MM €ro 4YacTh),
BBIOMpaTh CIOCOO pelleHus y4dyeOHOW OMOJIOTHYECKOW 3ajadu C  Yy4yEToM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATH
npejyiaraeMble BapuaHThI PEIICHUIA;

® COCTaBATh IUIAaH JEWCTBUHM (IUIaH peanm3allid HaMEUEHHOTO aJropuTMa
pelieHus), KOPPEKTUPOBATh TMPEJIOKEHHBIN aJIrOPUTM C Y4ETOM TOTyUCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 n3ydyaeMoM OHOJIOTUYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.



CaMOKOHTPOJIb (pediaekcust):

BJIA/IETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U pedIieKcHu;

JaBaTh aJ€KBATHYIO OLEHKY CUTYALMH U MPEJIaraTh IUIaH €€ N3MEHEHUS;
YUHUTBIBATh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH
perieHur  y4eOHOW OHMOJIOTMUECKOW 3a/laud, aJanTHpOBaTh pEIICHHE K
MEHSIOIIMMCS O0CTOSTENbCTBAM;

OOBSACHSITH MPUYUHBI JOCTHKEHUS (HEIOCTUKEHUS) PE3YNIbTaTOB JEATEIBHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, YMETh HaxOJUTh TO3UTHBHOE B
POU30LIEANIECH CUTYaIUH;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHHUBIINXCS CUTyallui, YCTAHOBJIEHHBIX OMUOOK, BO3HUKIIIHUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBHSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pasnuyaTh, HA3pIBaTh M YIMPABIATH COOCTBEHHBIMH SMOIUSMU W SMOIUSIMH
APYTHX;

BBISIBIIATH U aHATM3UPOBATH MPUINHBI SMOITUH;

CTaBUTH ce0s1 Ha MECTO JIPYroTo YeJIOBEeKa, IOHUMATh MOTHUBBI M HAMEPCHHUS
ApPYTOro;

PETYIUPOBATH CIIOCOO BHIPAKCHHS IMOIIU.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY YE€JIOBEKY, €T0 MHEHHIO;

MPU3HABAaTh CBOE MPaBO Ha OIIMOKY M TaKOE ke MPaBO JPYroro;

OTKPBITOCTH ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAbHBIX YUEOHBIX PEryJISTUBHBIX ICUCTBUI, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIIMSA JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yTpaBiieHUs COOOM,
CaMOJIMCIIMIUINHBI, YCTOMYMBOTO TIOBEICHHUS ).

IIpeaMeTHBIE pe3ybTaThl OCBOCHHS TPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— TnpuoOpeTeHne OMbITa MCIOIB30BAHMS METOJIOB OMOJOTHYECKON HAYKHU C IIEJIBIO

M3y4eHUs] OUMOJIOTUYECKUX OOBEKTOB, SIBJIGHUM W MPOIECCOB: HAOJIOICHUE, OMMCAHHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOrMYECKUX OITBITOB M 9KCIICPUMCHTOB, B TOM 4YHCIIC C

WCIIOJIb30BAaHHEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJOTUIECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIPYTUX y4eOHBIX MpeaMeToB ((HDU3UKU, XUMHUH, reorpadun, UCTOPUHU, OOIIECTBOSHAHMSI
UT. 1.);



— (opmupoBanue yMeHUil pemath yueOHbIe 3a1a4 OMOJOTUYECKOTO COMIepKAHUS,
BBISIBJSITH ~ TPUYMHHO-CJICJICTBEHHBIC  CBSI3W,  NPOBOAWTH  KAaYeCTBCHHBIE U
KOJIMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOIBI HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTaTOB,;

— (¢dopMHupOBaHHE YMEHUS TUIAHUPOBATh Y4eOHOE HCCIICOBAHHUE WM TPOCKTHYIO
paboTy C yu4eToM MOCTAaBICHHOU 1eNu: (opMyInpoBaTh MPOOIEMy, TUTIOTE3Y U CTAaBUTh
3a/la4ll WCCJICIOBAHMS, BBHIOMpATh aJeKBAaTHO ITOCTABJICHHON IIETM METOMBI, JeNaTh
BBIBO/JIBI IO PE3YJIbTaTaM MCCIIEAOBAHUS W MMPOCKTHOMN EATEIHbHOCTH;

— (QopmupoBaHne UWHTEpeca K  yriayOJeHWr0  OMONOTHMYECKMX  3HaHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHANIbHAS OPUEHTAIIMS) U BBIOOPY OHOJIOTUH
KakK MpOQUILHOTO MpeMETa Ha CTYIIEH! CPETHETO TIOJTHOTO 00pa3oBaHus s OyayIe
npodeccuoHanbHON JIeATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA,

— BIIQJICHUE HaBbIKaMu paboTel ¢ uH(OpManueld ecTECTBEHHO-HAYYHOTO
COJICp>KaHMsl, MPEJCTABICHHOW B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, JauarpamMm, MoJieliel, H300paKeHU), KPUTHUYECKOTO aHajIu3a
uH(GOPMAIUH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npouIbHOrO MpenMeTa Ha ypOBHE CpelHero oOiiero oOpa3oBaHus Mg Oyayiien
poheCCUOHAIBHOM  JICSITEILHOCTA B 00JIaCTM  OMOJIOTHMH, MEIMIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, TWHIINCBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATHCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaAHWE OCHOBHBIX (DAKTOPOB OKPYKAMOIICH CpPEIbl, BIMSIIONIMX HA Pa3BUTHE M
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINK K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

— 3HAHWE OCHOBHBIX MOAXOJO0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JTOCTIKCHHUH B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTHU HCIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOM3BOACTBEHHBIX HYXK/]I YCIIOBEKA;

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh TECHETUYECKM  MOAU(PUIIMPOBAHHBIE  PACTCHUS, OINEPUPOBATH
MOHATUSAMHU, THOPUAM3AIMS, OTHAJeHHAs THOPUIM3alNs, HWCKYCCTBCHHBIH OTOOD,
reTepO3uC, TpaHCHOpPMaIHs, MyTareHe3, TCHETHIECKOE PEAAKTHPOBAHHUE;

— TIOHUMaHWE MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3alliil  HACJIeJICTBCHHON
nH(pOpMAIUU U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHSATUSMU MOJICKYJISIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAINPaBJIEHU — IeHOMUKH, METareHOMHKH, TPOTCOMHUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHMI YeIOBEKAa, MEXaHU3MOB UX Pa3BUTHSA, CIIOCOOAX
WX TUAaTHOCTHUKY U JICUCHUS;



— (opMupoBaHuEe YMEHHS WCIIOJIB30BATh MOHATUHMHBIN anmapar ¥ CHMBOJUYCCKUAN
S3BIK TCHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, IOHSATUH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:

— 3HaHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISIPHON OHOJIOTHH
MO3BOJISIET YCHEUIHO pellaTh TaKhe 3JI000JHEBHbIE MPOOJIEMBbl, KakK OXpaHa
OKpYXalollel cpeibl, COXpaHEHHUE 3/I0POBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHUE
HKOCHUCTEM.



TEMATHYECKOE IINIAHUPOBAHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIOUOHHASA

skojorust) (34 yaca)

OrpannueHus
MOpP(hOIOTUUECKUX U
(PU3HOJOTMYECKUX aJANTALMM.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MAJICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOE coepkaHue JesATe IbHOCTD
IIKOJbHIUKOB
1. MbI ucciaexyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBI,
(6 9) Bua, oco0b — opranusm kax Ooenku, Oepe3bl W T.1.)
eauHas cuctemMa. Anantaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KuBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «Cocramsiem KHHTY

pPEKOpPAOB  pacTeHUd U
YKUBOTHBIX HAIIETO KPasi».

2. Bausinue
OKPpYXKaKoLIen
cpeabl HA )KUBbIE
opranu3mbi (12 4)

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSHUE HA )KU3HEIESITEIbHOCTh
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsTHE
«1IBet u Temno» (KyOuku
JIbJ1a B3BECHUTh, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasii).

[IpakTueckoe 3aHsTHE
«Yto pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsATHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHUE pacTBOPOB 110
LBETKY.

[IpakTHueckoe 3aHaTue
«JIen iaBaeT B BoJiE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen ipu 3amep3aHuu




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTHe
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTB).
[IpakTueckoe 3ansaTue
«ITurMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTeIu U3
dbaomacTepoB.
[IpakTuueckoe 3aHsTHE
«Kak >)XMBOTHBIE TIaBAIOT
B BO/Ie» (DKCHEPUMEHT C
MTATIETKOM).
WccnenoBatenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pPacTeHHs B €CTECTBEHHBIX
WJIA UCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM
MaTtepuae).

3. B3aumopeiicrBus
JKHBBIX OPraHU3MOB
(4 9)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHSA
MEXBUIOBBIX
B3aUMOOTHOILICHUH.
KosBomtonus (XUILIHUK-KEPTBa;
napa3uT-X03siMH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MULIH.
CounansHOCTh. Bujb-
BceseHubl. [lepedyens pactenui-
BpPEIUTEIEH.

HUccnenosarennckas
pabota «Habnronenus 3a
B3aMMOOTHOIIICHUSIMH
YKUBOTHBIX TIPU
TOOBIBAHUHM ITHILN
(KOPMYILIKH JUIsl ITULL, JJIsI
TOPOJICKUX UJIH CETBCKUX
YKUBOTHBIX). BeO-
KaMephbD».
HccnenoBartenabckas
pabora
«PacnpocTpanenue
BHUI0B-CHHAHTPOIIOB B
Hallled MECTHOCTH




4. Yesi0BEK B KM3HH
pacTeHuH U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna u, 94TO MEPBOOBITHHIE
JIFOTU SKWJIA B TADMOHUH C
npupoaoi. OgomMaliHUBaHUE U
IpUPYUYECHHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npeaku. [louemy
BaYKHO MX COXPAHSATb.
Pa3znooOpa3zue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
XKU3HU YenoBeka. KpacHas kaura
Bameit Teppuropun. Oco6o
OXpaHsSIEMbIE TEPPUTOPUH,
3anoBeHUKU Poccuu u mMupa.

[IpakTuueckas pabota
«Pa3zHoobpazue
KyJIbTYPHBIX PaCTCHHUH B
BaIlleM PETHOHEY.
Hccnenoarenbckas
pabota «Bnusinue
AHTPOIIOTeHHBIX (AaKTOPOB
Ha pa3BUTHE PACTEHUN B
ropojie/HaceIeHHOM
IYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Baem
pErvoHe — YHUKAJIbHBIE
00BEKTBI TPUPOIBDY.

5. Dkogornueckue
Huuu (6 4)

buocdepa — ogHa u3
BaKHEUIINX 000JI0YEK 3EMIIN.
YTo Takoe «IKOJIOTUIECKHE
HUIIW» U KaK OHU
dopmupytorca? GopMupoBaHUe

HUccnenoBarennckue
paboThl «DKOIOTUYECKUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaroUIEH CpeIb».

PACTEHHEBOICTBO
(2 9)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUX 3HAHUUN
(padotel M.B. JlomonocoBa, O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

3HaHUU 110 OMOpPa3HOOOPA3UIO UccinenosaTeabckue
KUZHEHHBIX (HOpM, paboThI
MOBEJICHYECKUX «Denonornueckue
PUCTIOCOOJICHUIA, HaOTIOICHUS.
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
c000I11eCTBAa U UX THUIIHI.
Pa3Butne u cMeHbI
pPaCTUTENIBHBIX COOOIIECTB.
Moayab «OcHOBBI pacTeHHeBoAcTBaY (68 yacoB)
TembI OcHOBHOe coJep:xkaHue JesiTeJIbHOCTH
IKOJbHUKOB
Tema 1. BBenenune B | UTo-Takoe pacT€HUEBOICTBO: [TpakTrueckas paborta

«bouka JInouxay.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHu4ecKui
IKcnepuMeHT (6 1)

IIpaBua mOCTaHOBKHU
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA DKCIEPUMEHTOB C
pacteHusiMUA. Be10Op TemBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 KCIIEPUMEHTA 110
BBIPAIIMBAHNUIO PACTCHUH B
KOHTPOJIUPYEMOM Ccpelie.
KonTpomnu, nosropHocty,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[InaHnpoBaHue SKCIIEPUMEHTA.
OueHka pe3yapTaToB
AKCIIEPUMEHTA.

OcBoeHue TEXHOIOTUU
KpPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBHSIX.

HccnenoBatenbekast
pabota «PakTopsl,
BJIMSIIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTuueckas padota
«C0Oop yCTaHOBKM JJIs
BBIpAIIBAHUS PACTCHHI B
KOHTPOJUPYEMBIX
YCIOBUSIX.

Tema 3. PoJab
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 a)

Bopa. PactBop. BeITskKa.
AHHOHBI, KATUOHBI,
3IEKTPONPOBOAHOCTh U pH
pactBopa. Poip xuMuuecknx
3JIEMEHTOB B MUTAHUU PACTEHUM.
[Tonyuenne nuTaTeIbHbIX
BEILIECTB PACTCHUSIMH.

VY 106penHusi: opranndeckue,
MUHEpAJIbHbIE,
MUKpoOuogoruueckue. Tumsl
NIMTaHMs pacTeHU. Bo3nymHoe
U MUHEpaJibHOE (KOPHEBOE)
NMUATaHUE pacTeHui. TpaHcnopt
MUTATEJIbHBIX BEIESCTB
pACTEHUI: BOCXOIAIIUN U
HUCXOISIUN TOK. Baxkuenmue
Kanuiinele, pochopHbie U
a30THBIE YIOOPEHHUsI, UX
cBorctBa. [IpocThie U ClOXKHBIE
yInoOpeHus.

Poct u pa3zButune pacrenuii:
ATambl OHTOreHe3a, (PaKTopsl,
BIIMSIOIIME HA POCT PACTEHUM:
CBET, T'yCTOTA MOCAJIOK, MUTAHUE,
cybcTpar.

Oco0eHHOCTH TUTaHUS

[IpakTuueckas paborta
«CxeMbl TUTaTEIbHBIX
pactBOopoOB. Pacuer 103
yIOOpEeHH 715t
MUTATEJIbHBIX PACTBOPOBY.
[TpakTuueckas padbora
«ITpaBuna cMemmBaHus
ya00peHuii»
[Tpaktruueckas paborta
«IIutanne pacreHnii:
TEXHOJIOTHSI
MPUTOTOBJICHUS
MUATATEJIbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYpPY.
[IpakTuueckas paborta
«MOHUTOpPHUHT
MUHEPAJIIBHOTO MUTaHUs
pacTeHUN.
[IpakTuueckas pabora
«PacTturenbHas
JTIMarHOCTUKA.
Hccaenosarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHuH, paCTEHUHN HA
IIKOJIbHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
@dopMBbI a30Ta U UX
peBpalleHue B MOYBE.
Uctounuku dochopa s
pacteHus. 3HaUCHHE
docdopcoaepKanmx
coeauHeHnu B KieTke. Poib
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusnue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B mopiepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIIECCAX CAMOPETYJIISLIHH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJIb KanblKs. Y4YacTHe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIOIICP KaHUH
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBUJICTEIHCTBO €IMHCTBA
OpraHuYeCcKOTro MUpA.

Cepa u ero OCHOBHBIE
COCTMHCHMSI, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJICTKH, YIaCTHE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpO3IEMEHTHI.
[Ipencraienus o posu
MHUKPODJIEMEHTOB B
MEeTabOJIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPORJIEMEHTOB B PAaCTEHHUSI.
CunHeprusMm U aHTaroHU3M

YCTaHOBKA MPUYUH
MAaTOJIOTMYECKHUX
COCTOSTHUH (TIpU
HaJIUIUH ).
UccnenoBarenbckas
pabota «O1ieHKa BAUSHUS
Pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTECHUM
(cocraBiieHHE Pa3IUYHBIX
MOJAKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTHUKA U
METOIbI UICHTU(UKAIIIN
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
[MUTAHUSL.

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacrenuii (4 1)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
WNHrnbuTopsl pocta pacTeHUI:
1. mpupoanbie (abciu3oBas
KHCJIOTa U HEKOTOPHIE
(beHoIbHBIC BEIECTBA
(uKymMapoBasi, KOpu4iHasl,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTCTHYCCKHE
(MopdakTHHBI, peTapIaHThI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHHUTOPHHTA.

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
ouomeToa.

[IpakTuueckas paborta
«DUTOMOHUTOPHUHT U
OIICHKA COCTOSIHUS
pactenuit. CoBpeMeHHbIE
CIOCOOBI MOHUTOPUHTAY.

UccnenoBarenbckas
pabota «Bnusinue
reTepoaykCcHHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUAX, B Pa3HBIX
YCIIOBHUSIX) Pa3IMYHBIX
pacTeHu».

[IpakTuueckas paborta
«MHCeKTapuu: npaBuia u
YCJIOBUS Pa3BECHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MoYBeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIPAIMBAHUU
pacTreHmiu.
dusnojorus
pacreHuii (8 u)

Bojanas, necuanas 1 moYBEHHas
KYJBTYPbI, UX TPUMEHEHHE B
BBIPAIIUBAHUM PACTEHUMU.
[IpoBeneHne BOBI B KOPHE U
cTebJie pacTeHHIA.

Boanseiil pexxuM pacTeHuU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMAIOLIME HA UX PACKPBITUE U
3aKpbITUE. 3HAUCHUE MEXaHU3Ma
peryJily UCTIapEHUs BJIaru
pacTeHueM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeroBas (a3sl poTocuHTE3A.
3HadyeHue porocuHTE3a IS
YKUBBIX OpraHnu3MoB. DaKTOpbI
pocTa pacTeHUM: BO3YX U
aspanus. [logzemHoe apixanue
pacTEHU: COCTAB MOYBEHHOIO
BO3/1yxa, ra3oo0meH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[TpakTrueckas padorta
«IIpuroroBnenne
npenapara yCTbHIL
METOZIOM CJENKA.
HUccnenoBarennckue
paboTtsl «BiusiHue
YCIIOBUM COAECPKAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[TpakTruueckas paborta
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTH
XJIOPOIIACTOBY.
Hccaenosarenbckas
pabota «OmnpeneneHue
xjopodusna A u b,
OIIEHKA




pu OECIIOYBEHHOM
BBIPAIIMBAHWH.

(bOTOCUHTETUYECKOM
AKTUBHOCTHU PAaCTEHUU U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTuueckas paborta
«Anpanus, CO;z u O,.
JIpIXaHuE paCTCHUI.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OIIEHKA MHTEHCUBHOCTH
JbIXaHUSI PACTEHUN U
IIJIOJIOBY.
Hccnenosarensckue
pabotsl «Bnusiaue
croco0a BbIpALUBaHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbI BHECEHH)
Ha POCT U Pa3BUTHSA
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabTypHbIe
pacTeHmust.
CoBpeMeHHbIE

ACMEKThI CeJIeKIHU
(20 a)

Kak denoBek cTasi ucrnoiab30BaTh
pactenus? CBs3b pa3BUTHS
LIMBUJIN3AIUM YEJIOBEKA U
OJIOMAIlIHUBaHMS PACTEHUM.
JomecTukanus.
HacnenacrBeHHOCTH M
U3MEHYMBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
HN3menunBocTh. Buabl
M3MCHYHBOCTb.

I'en —maTepuanbHBIN HOCUTEINb
HACJICJICTBEHHOCTH U
u3MeH4YnBoCTU. HyKkiienHOBBIE
KUCIOTHI. JIokanu3anus
F€HETUYECKOro MaTepuasa B
KJIeTKe. JleieHue KIeTok.
Penukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpumnuus. TpaHcisuus.
Myrannu.

Oddekt OyTHUIOYHOTO
TOPJIBIIIKA U TCHETHUECKOE
pasHooOpaswue. Uto Takoe
reHOaHk? 3aueM COXpaHsATh
T€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CITOCOOBI

Juckyccus
«JlomecTtukarusi, Bce U
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIZIOM C
YEJIOBEKOM UM
0JIOMAaIIIHUBAIOTCS?
Mo3HO 511 cunTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM?».
[Tpaktrueckas padborta
«MoaudukalmoHHast
U3MEHYHUBOCTH (JIUCTHS,
UTOJIKHA C OJTHOTO
JepeBa)».

[TpakTrueckas paborta
«I'eH — HHCTpYKLHS 11O
cOopke KJIeTKH (Ha Oucepe
WJIU KOHCTPYKTOPE)».
[TpakTuueckas paborta
«MyTarnus Ha 6yTepopoe
(JTF000M 00BEKT M3
npenpIayiel padboThl, T1Ie
U3MCHCHHUE HHCTPYKITUN
PUBEACT K H3MECHCHHUIO
BHEIIIHETO BU/IA
00BeKTa)».




COXPaHEHUsS TCHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
[{eHTpbI TPOUCXOKIACHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJIEKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTp 11 xu3Hb B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0bI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas pabota mno
rpynnam «OTKyna Ha
HaIINX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas paborta
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCTOJIb30BATHCS
pe3ynbTaTaMu
MPEABIIYIINX
HKCIEPUMEHTOB 10O
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTuueckas padorta
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (8 u)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3MHOKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [TpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

XUMHAYECKAN aHAIU3
npoaykKiuu. OCHOBBI
CeKTpohOTOMETPHH.
[TorenuuomeTpusi.
Xpomarorpadus.

[Tpaktrueckas padorta
«IIpenenbHO TOMyCTUMBIE
koHueHnTpauu (IIIK) u
METOJIbI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
Hccnenosarensckas
pabota «OrneHka kauecTBa
BBIPAIICHHOMN
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTobl OLIEHKH
KayeCTBA pAaCTUTEIILHON
MPOIYKIIMN: XPAHCHHUE U
COXPaHHOCTh
MATATEJIbHBIX BEILIECTBY
(Mo goctynmHomMy
000py/I0BaHUIO).
UccnenoBarenbckas




paborta «OnpeneneHue
BuTamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IJI0JIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Monayab «buotexnosaorus» (68 yacoB)

TeMmbl

OcHoOBHOE coaepxaHue

JlesiTEIBHOCTD
IIKOJbHUKOB

Tema 1.

buorexHoJsiorus
4 9)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UeM
UX MPEUMYIIECTBO Mepe]
XUMUYCCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBITIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,
OMOKaTaIU3aTOPHI.

CoIpbe 111 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIIBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTITUMH3AIIAH TTPOIIECCOB
ouocunTe3a. MeTo bl
ONTUMH3AIMY TUTATEIBHBIX CPE]I.

[IpakTuyeckas pabota
«IIpumepsl
MIPUMEHCHUS
OMOJIOTMYECKHUX
0O0BEKTOB B TBOEH
JKU3HI.

Tema 2.

MuxkpooOuoJiorusi
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue OakTepuanTbHON KICTKU.
Knaccudukanus 6axreputii.
Mopdomnorus 6akrepuii. [IpocTeie
Y CJIOXKHBIC METOIbI OKPAIITUBAHHUS
Oakrepuil. Dusnonorust OakTepuii:
NUTaHUE, TBIXaHUE, POCT U
pPa3MHOXKEHUE. 3HAKOMCTBO C
JTOMEHOM Apxeun
(3KCTpeMODUIBHOCT,
0COOEHHOCTH CTPOECHHUS KIIETKH).

[IpakTtuka.
JlaGoparopHas padota
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Omnpenenenue Gopmbl
PEII0KEHHbBIX
KYJIBTYD
MUKpPOOPraHU3MOB,
VICIIOJIB3YSI IIPOCTOU
METOJ1 OKPACKI.
JlaGoparopnas pabota
«Onpenenenue Tuna




Mo0JI0YHOKHUCIIOE U CTUPTOBOE
opoxxenue. dotorpodHbie U
XeMOTpoQHBIE OAKTEPHUH.
Kunernueckoe onucanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[Tatorennsie 6aktepun. YymHas
najgo4yka v 4YepHas CMepTh,
00TynHM3M, CTOJOHSK, TyOepKyIIes.
HcTopust 60pb0BI €
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTHUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl IEUCTBUH
AHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MHUKpoOpranusmamu. bakrepun,
KOTOPBIE MOTYT pa3yararhb
IJIACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconauu
PaCTEHHI C MUKPOOPraHW3MaMH

KJIETOYHOW CTEHKH
METOJIOM OKpaIlIBaHUS
o ['pamy» (mipu
HAJIMYUU PEAKTHUBOB).
JlaGoparopHas pabota
«IIpuroTtoBrenue
IPYKU3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTepHUi.
JlabopaTtopHas pabota
«IloceB cMbIBa C pyK Ha
yaku [letpm».
JlaGoparopHas pabota
«Bplaenenne uncTon
KyJbTYpbl OaKTEpUH.
Meton pa3BeacHUI.
MeToa UCTOIAOIIETO
HITPUXAY.
JlaGopatopHas paboTa
«Mopdonoruueckas
XapaKTEPUCTHKA
BBIJICJICHHON YUCTOM
KYJbTYPBI:
XapaKTEPUCTHKA
KoJIOHUH, (hopma
OaKkTepuii, TUTI
KJIETOYHOU CTEHKN.
JlaGoparopHas pabota
«CpaBHeHue pocTa
MUKPOOPTaHU3MOB Ha
yarike 0e3 u C
n00aBIeHUS
AHTUOVMOTUKOBY.
Hccaenosarenbckas
pabota «Ilouck
MHUKPOOPraHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO».
Hccaenosatenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OakTepuil,
UCCIIEIOBAHUE UX




AKTUBHOCTW.
Uccnenoarenbckas
pabota «Bbiaenenue
OaKTepHil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mu1ecHeBbIE TPUOBI,
AP OAIKM,
Bojopocn) (12 4)

[TnecHeBbIe TPUOBI IPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIECCTB
OO6mrast XxapakTepUCTHKA APOAOKEH
caxapomunetoB. Mcropus
UCIIOJIb30BAHUS APOAOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHonoruu BUHOACIUS U
XJ1€00IeYCHHS,
CIIEHMAIU3UPOBAHHBIE PACHI
Ipoxckeil. MeTabosIu3M IPOXKeH.
Peakuust cnupToBOro OpOXKEHUS.
[TonydeHne BTOpUYHBIX
MeTa0O0JIUTOB B APOioKaX. Jpoxoku
Kak MPOAYLIEHThI OMOTOTUIMB.
[Tonyuenue 11eeBbIX OETKOB B
JIPOIKAX.

OcoOeHHOCTH BET€TaTUBHOTO U
MOJIOBOT'O Pa3MHOXKEHHUS Y
OPOXOKEN, 3HAUCHUE U3YUCHUS
MUTO3a U IIUTOKKUHE3a JJIS
ONTUMU3AIIMHU MTPOIIECCOB
KyJIbTUBUPOBAHUS IPOKIKEBBIX
IITAMMOB, IOHUMaHUS TPUIUH
MATOT€HHOCTH JIPOXIKEN U TpUOOB,
MOKMCKa MUIIICHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bopopocnu — nepcrieKTuBHbBIN
0OBEKT JIJIs1 IPOM3BOJICTBA O€IKa U
yTIeBOJI0B. buotexHonornueckue
METO/bl OYUCTKU TBEPABIX,
KUIKAX OTXOJIOB U Ta3000pa3HBIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKH.
buodunbtpsel, aspoTeHkH,
METAHTEHKU, OKCUTCHKH.
AKTHUBHBIM W U BXOJSIIUE B HETO
MUKpOOpraHu3msl. Mcnosb30Banue
BOJIOPOCJIEN B OUYMCTKE CTOYHBIX
BOJI.

JlabopaTtopHas pabota
«Iloncuer kneTok
TPOAKEN B KAaMEPE
['opsieBay.
JlaGoparopHas pabota
«OOHapyxeHue
MPOJYKTOB CIUPTOBOTO
OpOKEHHUS: ITHIIOBOTO
CIUPTA U YTIACKUCIOTO
razay.

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXKEHUS
TIPOYKIKEBBIX KIICTOKY.
[Tpaktryeckas padorta
«Ilomyuenue TBOpOTa N
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[Tpaktruueckas paborta
«OCHOBHBIC BHJIBI KBaca
U UX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKHUCIIBIC
OakTepuw,
IPUMEHSIEMBIC IS
MIPOU3BOJICTBA KBACAY.
[IpakTuueckas pabora
«CpaBHUTENBHBIN
aHaJN3 Pa3BUTHUS
TIPOXKEHN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[TpakTrueckas paborta
«MeTo1bl OLIEHKH
CBOMCTB
XJ1Ie00TNEKapHBIX
TIPOKIKEM.
OcoOennoctu
IPUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TIPOKIKEIN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUYECKHIX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoayKiuu (KBac,
kedup, coIp, Xj1ed 1
TIp.)».
Uccnenosarensckas
pabora «Bnusiue
(U3UKO-XUMUYECKHUX
(bakTopoB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
undopmamus (8 4)

HacnencTBeHHOCTE U
W3MEHYMBOCTH — OCHOBHBIE
CBOWCTBA KMBBIX OPTaHU3MOB.
U3menunBocTh. Buasl
U3MEHUYHUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH 1
W3MEHYMBOCTH. HyKJenHOBBIE
KHUCIOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepurasa B
KJIeTKe. J[eieHue KIeTok.
Penukanus JIHK. OcHoBHas
JI0OTMa MOJICKYJISIPHOM OWOJIOTHH.
Tpanckpunuus. TpaHcnsuus.
Myranunu.

[IpakTuueckas padora
«MoaudukamoHHast
U3MEHYUBOCTH (JIUCTHA,
UTOJIKH C OJIHOTO
JIEpeBa)».
[Tpaktruueckas padorta
«I'eH — uHCTpyKIMSA 110
cOopKe KJIEeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyTtanus Ha
oytepOpose (mobdoi
00BEKT U3 MPEbIAYIICH
paboThI, r1e U3BMEHEHHE
WHCTPYKIIUU TIPUBEICT
K M3MEHEHUIO
BHEIIHETO BHJIA

00BEKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME IIpocmotp
Bupycoaorus (6 4) | opranndyeckoro mupa. CTpykTypa v | JOKYMEHTaJIbHOTO
XUMUYECKUN COCTAaB BUPYCOB. ¢buapMa o BUpycax.
Knaccudukanust BUpycos. [TpakTuueckas paboTa.

Penponykuus BupycoB. Bupycsl -
BO30yAUTENN UH(DEKITMOHHBIX
00se3Heil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

«Meton pa3BencHUIN.
[IpakTuueckas padora.
«TurpoBanue
O6akTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonorudyeckue metoip1 60pbOBI €
BHPYCAMH.

Tema 6. I'ennasn

OCHOBBI FT€HHON MH)KEHEPUU.

[IpakTuueckas paborta

HHKEHEPHUSs U Bexkropa. Cneriududeckue «OHJIOHYKJIEa3bl
OMOTEXHOJI0THH dbepMeHThI OaKTepHUH. pectpukimu (padota ¢
(8 v) buorexHonoruu nmpoaykuuu HYKJIECOTUIHBIMHU
OCJIKOB B OaKTEPHATBHBIX MOCJIE0BATEILHOCTIMHU
KYyJIbTypax. JJOCTHKEHUS] TEHHOU Ha Oymare)».
WHXEHEPUHN U OUOTEXHOJIOTHUHU. [IpakTuyeckas pabota
CRISPR/Cas — cucrtema «I"eHHBIC HOKHUIIBI -
aJalTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeir. [MO. Metoasl | (MOAEINPOBAHNE HA
noxyuyenust 'MO. Ooymare)».
Urpa-nuckyccus:
«Bpurpai rpanT Ha
coznianne 'MOy.
Tema 7. JlomecTuKanus OCHOBHBIX Juckyceus
Bbuorexnosiorun B JIOMAIITHUX KUBOTHBIX; «JloMecTukanus, Bce u
*KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHEIE,
8 4) JNOMECTHUKALNN )KAUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jiucuiia, HOpKa u ap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAKOTCS ?
akajemuka bensiepa). MoO>KHO 71 CUMTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/JICTBE: TPAHCILJIAHTALIUSI | OJJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKHBOTHBIM?)».
KJIOHUPOBAHHE. [TpakTuueckas padborta
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
POJIb MMaTOTE€HHBIX KJIOHUPOBAHMUSI
MUKpPOOPTaHU3MOB U MApa3uToOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBaHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuyeckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraByieHHE paliioHa
MUKPOCUMOHOHTOB B OpTaHU3Me MUTAHUS YKUBOTHOTO,
KUBOTHBIX. [TonokuTenpHoOe 1 pacuer pacxoJIoB Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha Uccnenoarenbckas
OpraHu3M B XOJI€ JICUCHUS paborta «OrneHka
YKUBOTHBIX; 1IETTU U 3a7[a4H KaueCcTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus IPOIYKIIAN.
KOPMOBBIX IIPEMapaToB.
Tema 8. OCHOBHEIE METOBI CEJIEKIINH. [IpakTudeckas pabota

buorexHoJioruu B
pacTeHueBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HAMPABJICHHSI

«BpIpaiBaem ropox.
Kak nposectu




(10 g)

CEJIEKIINU: YIIyUIICHUE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

OCHOBHBIE TOAXObI CENEKLINH U
OMOTEXHOJIOTHU KYJIbTYPHBIX
pactenuii, [ nbpuaun3zanus,
oTJaJeHHas THOpuAN3anus,
MCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHc(opmalus, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUPE, UCTOPUS pa3BUTHUS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak genoBek Moxer
MOIU(ULIMPOBATH PaCTEHUsA?
I'ennas naxxenepus pacreHui: Yro
TaKO€ TeHeTHUYECKasi HHKEHEepUs
pactenuii. TpaHCreHHBIE paCTEHMUS.
Metoasl nonyuenusi. OOpa3zoBaHue
OIyXOJIEN Y PACTECHHM.
ArpobakrepuanbHas
TpaHchopmanus: Ti-mna3Muabl.
I'ensr T-AHK. MonekyinsipHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmanmu. I'eneTnueckoe
penaktupoBanue. COBpeMEHHBIE
NOJXO/BI U IOCTHXKEHUS
TE€HETUYECKOT0 PEJaKTUPOBAHUS
pacTeHUN.

EcTb 11 xu3Hb B IpoOupKe?
buoTtexHoorHs KyJIbTYpHBIX
pacTEHUM.

CKpElUIMBaHUE y
ropoxay.
[IpakTuueckas paborta
«]'eHOMHBIE HOKHUIIEI
(MozenupoBaHUe
pabOThI CUCTEMBI
CRISP-Cas).
Hccnenoarenbckas
pabora «BeIpamyBanue
pacTeHui B IpOOUpPKE»
(MOXHO
BOCITOJIb30BaThCS
pe3yJbTataMmu

01118 0147%11170'¢
HKCHEPUMEHTOB I10
COCTaBJICHUIO
MATATEIbHBIX
pPacTBOPOB ISt
pacTeHuit).

Moayab «MoJsiekyasipHble 0CHOBBI (pM3H0JI0THH M (papMakoorum» (68 yacos)

IIOJIyYEHHE, HEUTpaI3alusl.
MakposIeMEeHTBI: TPOLIEHT

TeMbl OcHOBHOE coiep:KaHne JleATEeIbHOCTH
MIKOJbHHUKOB
Tema 1. Benenue. buorennnie aneMeHThl: | MccnemoBaTenbckas
dusnogorndeckas | opranorensl: O, C, N, H. pabota
xumus (20 v) AKTHBHBIC POpMBI KHCIOpOAa, nX | «KomnuecTBeHHas

OICHKA COACPIKaHUA
MHKPOJ3JICMCHTOB HNJIN




COJICp>KaHMS B OPTaHU3ME,
BBITIOJTHsIeMas QyHKITHS,
CoJIep>KaHME B IIPOAYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroIye OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
pEryJiius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xJopoduiia, ero
AKTUBALIMS COJIHEUYHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOJTHsIEeMas QyHKITHS,
coZiepKaHUE B MPOAYKTAX MUTAHMUS.
[TocnencTBus nepeo3upPOBKU
MHUKpOdeMeHTaMu. Fe —
YCBaMBAEMbI€ TUIIbI COCTMHECHUI
xesesa. ['eMornpoTenHsl,
reMOIIMaHuH, TUTOXpoMbI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00IM3MOM MEJIH.

TOKCHYHBIE PJIEMEHTBI
[lepnoandecko CUCTEMBI JJIs
opranusma. Bnusinue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
YKUBBIC OPTaHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBsI3aHHBIC C HAPYILICHUSIMU
KUPOBOTO OOMEHA.
JucnunuaemMun.

VrieBojpl. 3a00JieBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yTJIeBOIHOTO oOMeHa. CaxapHbIii
nuaoer.

benku. Ctpoenue. 3aboeBanHus
YeJI0BEKa, CBSA3aHHBIC C
HapyUIEHUsIMUA OEIKOBOT0 OOMEHa.
OyHk1Un 6eKoB. DepMEHTHI.
Mexanusm aeiictBus. Kimaccer
(hepMEHTATUBHBIX PECAKITHUM.
KodepmenTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJlopacTBOopuMbIe. [IpeBpaiienune

BUTaMHHOB B ITHILEBBIX
IIPOIYKTaX».
[IpakTueckoe 3aHsTHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBI.
[IpakTueckoe 3ansaTue
«JIeHaTyparus OEeIKOB»
[IpakTueckoe 3ansaTue
«/3yueHne akTUBHOCTH
aMHJIA3bD).
[IpakTueckoe 3aHsTHE
«Jlnanus (kmeroyka
Tpayoe)».




BUTAaMHMHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npouecchl. [ mukonu3. [uki
Kpebca. Llens nepenoca
AIEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHUHOKHCIOT. [ TIOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KUPOB. MeTabomuTHueckue
3a0oneBanus. [Ipaktuyueckoe
3aHATHE: «PEUICHUE 3a7a4 Ha
SHEPTreTUYECKUN OOMEH)

Knerka. [Tonsatue memMOpaHBbI.
Oyakmu MmeMOpaH. Buipl
TPAHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHus CBSI3AHHBIC C
HapylieHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOTIJICHUS.

TuIbl KOHTAKTOB MCKIY KIICTKaAMMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

Snpo. YpoBHH yIaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpanHbie
OpraHOU/IbI.

Tema 2.
MonexkyasipHas
omnostorus (20 u)

OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyxkiienHOBBIE KUCITOTHI.
OCHOBHBIE IPUHIUIIBI CTPOEHHUS.
Martpuunsie cuHTE3BI. Permkanus
— OCHOBA KJIETOYHOTO JEJICHUS.
[IpuHUMNBI pEeTUIMKALIUN.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IpuHUMIBI penapanuu.
Tpanckpumnus.

I'enernyeckuit koa. Tpancaauus.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MbI UX JICUCTBUSI.
Opranu3zanus reHomMa OaKTepHii

[TpakTuueckas padborta
«Brraenenune JIHK u3
OaHaHay.
[Tpaktruueckas paborta
«Mogpens JIHK-
OpUTaMM).
[TpakTrueckas paborta
«Omnpenenenue
KadecTBa MpenapaToB
JIHK ¢ momomnipro
CHEeKTPOo(OTOMETPHIY
(TTpu HATTUYUH
00opyI0oBaHU).
[TpakTrueckas paborta
«PennkatuBHas
ManiMHa (urpa-




AHTHOaKTEepUaIbHbIE TPEnapaThl.
Opranuszanusi reHOMa 3yKapuoT
['eHOMHOE pelakTUPOBaHHUE.

JEMOHCTPALINS )».
[IpakTrnueckas padora
« TP (Momens
aMIUTuuKaIus Ha
oymare)».
[IpakTuueckas paborta
«Cuna mpoMoTOpay.
[IpakTuueckas paborta
«Pemenue 3a1a4 Ha
TeHETHYECKHUI KOMI».
[IpakTnueckas padora
«DonauHT OEIKOBY.
Uccnenosarensckas
pabota
«PacmpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHil».
[IpakTuueckas padborta
«Pabora B
COBPEMEHHBIX
reHEeTHYeCcKuX 0azax
naHHbIX. [I[poBeneHune
In silico ananu3za

IIOCJIE0BATEIILHOCTEN
T€HOBY.
Tema 3. [Tonsarue o nexapcrBax. [Ipuauune! | MccnenoBarensckas
dapmakoJiorus MO/IX0/1a K MIOMCKY HOBBIX paboTta «KCcnepuMeHTa
(28 1) JIEKApCTBEHHBIX CPEJICTB. 0 OTNPEICTICHUIO

CKpUHUHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeleCTB. BecachiBaHue
(abcopOrus) nexkapctB. OCHOBHBIC
MEXaHU3MbI BCACHIBAHUS.
TpaHCcHOpT JIEKaPCTBEHHBIX
BemecTB. [ 'eHbl 1 Oenku repBoi
dazel bunorpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. DKCKpenus u
snUMUHAIMS. ['eHbI U OeKu
BTOPOI (pa3bl OMoTpanchopmaIuu.
®apmakoauHaMuKka. ['aBHOE U
no004YHOE, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pednexkTopHOe AeiicTBIE.

TOKCUYHOCTH BEIIICCTB
Ha apTeMUIUIX).
[TpakTuueckas padborta
«Kapra s3kcnpeccun
10(haMHHOBBIX U
CEpOTOHUHOBBIX
pEUEnTOPOB B MO3TE
MBIIIEH).
HccnenoBarenbckas
pabora
«lloBeneH4yeckure TeCThl
Ha priOkax Danio rario.
CaeTtno-TeMHas
KamMepay.
Hccaenosarenbckas
pabota
«lloBeneHuyeckure TeCThI




Bubl B3auMoAEHCTBHSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIIETOYHBIX PEUEITOPOB.
MeMOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE:
LUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHn3MBbl JTUTaHA-PELENTOPHOTO
B3auMojencTBUS. CEeIEeKTUBHOCTD
(M30MpaTeIbHOCTD) JCHCTBYS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
dapmakoiorunyeckas akTHBHOCTb
BEILIECTB

dapmMaKoIOrHYE€CKON MOTYJISALUN
CHHANTAYECKON XOJIMHEPTUIECKON
nepenayn. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakosioruyeckue cBoicrea M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMOOJOKATOPOB U
Kypapernog00HbIX CPEACTB.
®apMaKoJIOru4ecKast peryJisius
AKTUBHOCTHU aJIpEHEPTHUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aaApeHO0JIOKATOPHI,
CHUMITATOJIUTHKH.

MonexkynspHas hapMakoIorus
AHTUAJIJIEPTUYECKUX CPECTB.
['ucTaMUHOBBIE pELIENTOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIHsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
MEINaTOPOB.

MexaHu3M JEeUCTBUS U
PUMEHEHHUE ITPenapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
uMMyHHTETa. PapMakosorunyeckas

Ha priOkax Danio rario.
OTKpBITOE TTOJICY.
HccnenoBaTenbekast
pabota
«IToBeneHYECKHE TECTHI
Ha peIOkax Danio rario.
CraifHOe TOBEACHHEY.
[IpakTuueckas pabota
«BimsiHue anpeHanmHa
Ha CepJCUHbIe
COKpAIEHUS
(mporpaMMHOe
obecrieueHue).
[IpakTuueckas paborta
«I'ucronornueckue
npenapaTbl UMMYHHOU
CUCTEMBD».
[IpakTuueckas padora
«I'ucronornueckue
npenapatbl HEPBHOU
CUCTEMBD».




XapaKTepUCTUKA UHTEPIECHKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(Pazo0BOro
OTBETAa, MEIUALINS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCHIAIUTEIILHOTO
JNEUCTBUS
TJIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAJIUTEIILHBIX CPE/ICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
®apMaKoJIOru4ecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrHYecKuil CoH; (as3bl CHA.
Bunaer Hapymennii cHa [lonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

MousekynspHble acClEeKThI
Honuuenuuu. OnuatHbie
peLenTopbl, UX THUIIHL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHBIE JINTAH Il OMTMATHBIX
pPELENTOPOB.

AHTHUIICUXOTHUYECKOE JIEHCTBHUE,
BIUSIHUE HA (QYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO cepy, PBOTHBIN
LEHTp, apTepUAIbHOE AaBJICHHE,
HEHTP TEPMOPETYIISAIIUHN.
MounekyJisipHbIE MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIE PELIENTOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToreHnuan-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6HpOBaHI/IH IMHoTCHOMUAaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHUKAMU.

Moayab «MoJiekyjasipHble 0CHOBBI cesieKnum» (68 yacoB)

ouoJiorus (20 4)

HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE PUHIUIIBI CTPOCHUS.
Marpuunsle cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3MeHenus B crpoenuun JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranuzanus reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTepuaIbHBIC MPEnapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE peTaKTUpPOBaHHUE.

Tembl OcHoBHOe coaep:kaHne JeATeIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuueckas paborta
MouJuekyasipHast MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue [JTHK u3

OaHaHay.
[IpakTuueckas paborta
«Mopgens IHK-
OpUTaMm.
[IpakTuueckas padora
«Omnpenenenue
KadecTBa MpenapaToB
JIHK ¢ momortiisio
CIIEKTPO()OTOMETPHIY
(Tpu HATTUYUH
000pyTOBaHUA).
[IpakTuueckas pabora
«PemnmkatuBHas
MaiuHa (urpa-
JIEMOHCTpPALIHS ).
[Tpaktrueckas pabota
«THP (Mmoxenb
aMIUTMpuUKaLus Ha
oymare)».
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[Tpaktrueckas pabota
«Penienue 3a1ay Ha
T€HETUYECKUN KOJ.
Tpancaamus.
[IpakTuueckas padborta
«DonauHT GETKOBY.
Uccnenosarenbckas
pabora
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTuueckas pabota




«PaboTta B OBpEMEHHBIX
reHEeTUYECKUX 0a3ax
naHHbIX. [IpoBencHme
In silico ananusa

MOCJEN0BATEIBLHOCTEN
TE€HOB.
Tema 2. IIpenmert reneruku. Kpatkas Ponesas urpa
MouiekyJIsipHbIE WCTOPUS Pa3BUTHUSA MIPEJCTABICHUS | «AJLTICTN.
OCHOBBI T€HETHKH 0 HACJIEICTBEHHOCTH. UccnenoBarenbckuii
(20 u) OT rena k nNpu3HaKy: Kak poeKT MyTareHHbIe
packpacuth Kota. Yto Takoe (bakTopBhI.

npu3Hak? [lyTe OT rena o
npu3Haka. Myranuu. AJiend.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
aJJieny.

I'enb1 cTpOAT OpraHus3M.
BxitoueHue u BIKITIOUCHUE
Oonpioro Hadbopa reHoB. Kak
KJICTKY TIOHUMAIOT, KaKUe TeHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HACIEeqOBaHUE
PU3HAKOB. 3aKOHbI MeHaens:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpElIMBaHus. 3aKOH
eauHo00pa3usi THOPUJIOB MEPBOTO
MOKOJIEHUA. 3aKOH paclleIIeHUs
IpU3HAKa BO BTOPOM MOKOJICHUH.
3akoHbl MeHemns: HECKOJIBKO
T€HOB - HECKOJIbKO MPU3HAKOB.
JuruOpuaHoe CKpeuBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrienieHHoe
HacJeI0BaHuUE.

B3aumopaelicTBue reHoB.
AJNENBHOE U HEAJUIENIBHOE.
Onpenenenue nona. [lonoseie
XpoMocOoMBbI. CaMIIbl U CAaMKH.
Brusiaue gaktopoB okpysKaroIiei
cpenbl. XpOMOCOMHOE
ornpenenenue noiua. [Tomoseie
xpoMocoMmsbl. [IpoGrema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
KEHIIMH. TpeX1BeTHbIE KOIIKH.

Ponesas urpa «Cyansb6a
KJIETKW». [ eHbI-
MIEPEKIIIOYATENH.
[IpakTyeckoe 3aganue
«AJTOPUTMBI 1JIA
KJIETOK.
[IpakTueckoe 3axanue
«EnunooOpaszue
MIEPBOTO MOKOJICHUSD.
[IpakTueckoe 3aganue
«Paciennenue Bo
BTOPOM IIOKOJIEHUW.
Hccnenosarensckuii
MPOEKT «3aKoHHbI [,
Menpens B
DKCIIEPUMEHTE.
[IpakTyeckoe 3ananue
«Pemerka [lennerar.
[IpakTyeckoe 3ananue
«Hacnenosanmue,
CLETUIEHHOE C MTOJIOM.
[IpakTrueckoe 3ansTue
«B3anmonaencTBus
reHOB (MOJCIHPOBAHUE
CHUHTE3a U TPaHCIOpTa
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 a)

['eHbl B mONyJIALUsAX: BEIUKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
anend. YpaBHeHue Xapau-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/u-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Iddext ocHoBaTens». Hpeid
reHoB. Myrauuu. Hecirywalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKAITMOHHON
n3MeHunBocTH. HaciemoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKHY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
ODHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. ITotHOreHOMHBIN
aHaJIN3 acCOIHaIN.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTenuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukomnaii iBanoBuu
Basuios. Cenexuusi.
Kombunarnonnast u rubpuHas
cenekuus. I'ereposuc.

[IpakTueckoe 3ananue
«YacToTsl amieneu,
TE€HOTUIIOB U
(hEeHOTHUTIOBY.
Hccnenosarensckuii
IIPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPBI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)y.
Ponesas urpa «ddekr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
HccnenoBarennckue
paboThI
«MoaudukamoHHast
U3MEHYUBOCTD
pacTeHuil B peaenax
BAIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3ananue
«ATPOHOMBD.
[IpakTyeckoe 3ananue
«I"'omosornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTuky™m u/mm
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTopI KyIbTUBHPOBAHUS 1N Vitro
JUIS. COXPAHECHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eHeT4eCKME LEHTPHI B HALLIEH
cTpane. I e 3aHumMarorcs
TCHETUKOW U TCHOMUKOM 1T HY KT
CEJIbCKOT'0 XO35IMCTBA.
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