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HOACHUTEJBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaYeHHe mnporpammbl. lIporpamma paspaboraHa B
COOTBETCTBUH C TpeboBaHusIMU DenepalbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTENbHOTO
CTaHJIapTa OCHOBHOTO 00IIero o0pa3oBaHMsA, OPHEHTUPOBaHA Ha oOOecleueHue
WHIUBUAYAIBHBIX TOTPEOHOCTEH O0Oy4aromuxcsi W HampaBieHa Ha JOCTIKCHUC
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS C
y4EeTOM BBIOOpa ydYaCTHUKAMU OOpa30BaTEBHBIX OTHOIIECHUH KypCOB BHEYPOYHOMH
JEeSTEIBHOCTU. JTO MO3BOJSET 00ECIICUUTh EUHCTBO 00s13aTebHbIX TpeboBanuit GI'OC
BO BCEM IMPOCTPAHCTBE INKOJIHHOTO OOpa3oBaHUs: HE TOJHKO HA YpOKE, HO M 3a €ro
npeaeiamMu.

AKTyaqbHOCTh  peaju3allid  JaHHOW  mIporpaMmbl  OOyCJIOBJIEHA  camoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATEBCKOM ACITEIBHOCTU. JTa IEATETbHOCTD JICKUT
B OCHOBE IMTO3HABATEJILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS IIAaHUPOBATh
To0bIe ACHCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peain3aiuu uaei. Jlroopie n3aMeHeHUsI
COBPEMEHHOr0 00IlecTBa CBsI3aHbI C NPOEKTaMH U UCCIEIOBAaHUSIMH — B HaykKe,
TBOpYECTBE, OM3HECE, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)XKHBIM 3JIEMEHTOM Pa3BHTHS
JUYHOCTH OOYyYaromIeTrocs: sBISIETCS (OPMHUPOBAHWE OCHOBHBIX HABBIKOB IPOEKTHO-
HCCIIEIOBATENIbCKON IEITETLHOCTH.

[Iporpammoii mpemxycmMoTpeHO (GOPMUPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHSI 3HAaHMM, a TaKXKE U TMPAKTUYECKOTO OIbITa paboThl € J1aOOPaTOPHBIM
0o00OpyZI0BaHUEM, OBJIAJICHUE TPUEMaMU HCCIIEIOBATEIbCKON NESITEIBHOCTH. MeTo bl
OpraHu3alui  00pa30BaTEIbHOW W  HAyYHO-HCCIIEIOBATEIbCKONW  JCSATEIBHOCTH
MpeayCMaTpUBAOT (OpMUPOBaHUE Y OOYyYAIOIMMUXCS HECTAHAAPTHOTO TBOPYECKOTO
MBIIIICHUSI, CBOOOIBI CAMOBBIPAKEHUS U MHANBUAYATLHOCTH CYXKICHUM.

Jlis momHOrOo ydera MOTPeOHOCTEH y4aluxcs B MPOTpamMMe HCIOJIb3YEeTCs
mudepeHIUPOBAaHHBIM  TOAXOA, YTO CTHMYJIUPYET YYaIlerocs K YBEIUUYCHUIO
MOTPEOHOCTH B MHAMBUYATIbHON, MHTEJUIEKTYaIbHOM U MO3HABATEIHLHOM IEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-HUCCIICIOBATEIHLCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B TEPBYIO oOuepelb IIKOJbHHUKAMH, KOTOPbIE WMEIOT CTOMKHNA WHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B mopocTkoBOM BO3pacTe ydamiuecs MposBIIIOT CBOIO 3aUNHTEPECOBAaHHOCTH B TOM
WIM WHOW 00JIacTM 3HAaHWW, HAYYHOM HAIpaBJICHUU WU MPodeCcCHOHATBHON
nesTenbHOCTH. Takum 00pa3oM MPOUCXOAWT (OPMHUPOBAHWE I[IO3HABATEIBPHOW U
Mpo(eCCUOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
Oyay1ero KU3HEHHOTO MYyTH U B TPO(PECCHOHATFHOM BHIOOPE TIOCIIE OKOHYAHUS IIIKOJIBI.
[TogoGHOTO posIa 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKETIaHUE TTKOThHUKA
K TIO3HAHHWIO HOBOTO, PACIIMPEHUIO M YIIyOJCHHIO COOTBETCTBYIONIMX 3HAHWUU, U



MOJIyYEHUIO HOBBIX B TOM YHCJIE NPAKTUYECKHX HABBIKOB, a TAaK)KE€ MOTHBUPYET
ydaierocsi Ha mpoGOpUEeHTAIIHIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBIIEHUS! COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON JIEATENbHOCTH, a TAKXKE B
OpuOOpEeTeHUH  HEOOXOAMMOTO  OmbITa Ui paboThl HAA  WHIAUBUAYAIbHBIM
HCCJIEIOBAaHUEM WM MPOoeKToM. [Iporpamma moMokeT HIKOJBHUKY B Ooliee TIyOOKOM
M3YYCHUU MHTEPECYIOIIeH ero 00IacTi €CTECTBEHHBIX HAyK, a TaKXkKe B MPHUOOPETEHUHN
BAJKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX JUIsl MPOJAYKTHUBHOW COLMAIIM3ALUU U
(OopMUPOBAaHUS IPAXKAAHCKON O3ULIUU:

— HaBbIKa CAMOCTOSITENBHOIO PpEIIEHUS aKTyaJlbHBIX HCCJIENOBATEIBCKUX WIIU
NPAKTUUECKUX 3a/ay, BKIIOYAIOLIErO0 B ce0s yMEHHE BUAECTb U aHAJIM3UPOBATH
npo0sieMbl, HYXXJAloIIMecss B pELIeHUHM, YMEHHUE [eTallbHO MpopadarhiBaThb U
peann30BbIBaTh CIOCOOBI padO0ThI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOATEIIEHO KOHTPOJIMPOBATH CBOE IIPOJBUKEHUE K JKEITAEMOMY PE3YNbTATY;

— HaBblKa F€HEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX MJIEH, OOJIEYEHUS UX B
yA0OHYIO0 JI pacnpocTpaHeHus hopmy;

— - HaBBIKA YBAXKUTEJIbHOT'O OTHOIICHUS K UyKUM B3IJIS,IaM U UAEsM, 0(OPMIIEHHBIM
B paboTax JApyrux JoJed, JAPYruX aBTOPOB — BIAJEIbLEB HHTEIUIEKTYalIbHON
COOCTBCHHOCTH;

— HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHHMS — mepel  OONpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUSl CBOEW TOYKH 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3pOCIIbIX, YOSXKICHUS IPYTUX B CBOEU MPABOTE, MPOJBUKEHUS CBOMX
HUeu;

— HaBblka pabOThl CO CIELUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMU IPOrpaMMaMu,
7a00paTOPHbIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
dboHAAMU W HHBIMHU pECypcaMH, C KOTOPbIMH MOXET OBITh CBf3aHa MPOEKTHO-
MCCIIEI0BATEINBCKAS IEATEIBHOCTD IIKOJIBHHKA.

Kpome Ttoro, paGoTa MIKOJIbHMKA HaJ MPOEKTOM WM HUCCIEJOBaHUEM Oyner
CHOCOOCTBOBATH U PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHUS 3aHATHIA.

JlanHast mporpamma paccuuTaHa Ha pabOTy €O IIKOJbHMKaMu 5-9 KJaccos.
[lenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJIBKO HA KAUYECTBE PE3yJIbTATa
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUaIIUICs MOJyyal 3HaHUS B TOM
YKCJIE U YEPE3 BBIITOJIHEHHUE MPAKTUYECKOT0 3aJaHus, €Al BBIBOABI U YMO3AKIIFOUCHHSI
Ha OCHOBAHMHM CBOErO0 HCCIEAOBAHMS, YYHWICS CpaBHUBAThb €ro pe3yjbTaThl C
TEOPETHUYECKUM MaTepUaIOM U UCCIEAOBAHUAMU APYTUX MIKOJIbHUKOB. TakuM oOpazom,
IIKOJIbHUK OCBOUT OCHOBBI IPOEKTHO-UCCIEA0BATEILCKON AESITEIbBHOCTH U IPUOOPETET
HaBBbIK KPUTUYECKOTO OTHOILIEHUS K MaTepuaiy.



[Iporpamma pa3buta Ha MOJIYJH, KOTOpble MOTYT OBITh MCIIOJB30BAHBI JINOO
YacTUYHO, JiMOO modHocThto. Tak wmoaynp «Kak JKMBOTHBIE M pacTEHUs
PUCTIOCA0INBAIOTCS (IBOJIOLMOHHAS JKOJIOTHS) MPEAIOoNaraeTcs AJid U3y4yeHus B S5
i 6 kiacce B TeueHWe ojHoro rojga (34 waca B rox). Moaymu «OCHOBBI
pacteHueBoACTBa» M «buorexHonorus» paccuuTaHbl Ha 68 4YacoB U MOTYT OBITH
peanu3oBaHbl B TeUeHUU 2-x JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
rog). Bo BTopoMm ciayuae BO3MOXHO MpoxoxaeHHe o0oux wmomayner («OCHOBBI
pacTeHueBoACTBa» B 7 mwiu 8 kiacce, «buorexnonorun» B 7 ninu 8 kiacce). AHaIOTUYHO
Moaynu «MoJeKyIapHble OCHOBBI (PU3HONOTHHA U (PapMakoiIorum» U «MoJeKyaspHbIe
OCHOBBI CEJIEKIIMM» PACCUUTaHbl HA 68 YaCOB U MOTYT OBITh pEaIM30BaHbI B TCUCHUU 2-
x JetT (no 34 yaca B roa) wid B TedeHuu 1 rona (68 yacos B rox). Bo BTopom ciyuae
BO3MOXKHO HPOXOXAEHHE 000ux Moxayiei («MomekynspHble OCHOBBI CEJIEKIMU» B 8§
Kiacce, «MonekysipHble OCHOBBI (hr3M0JI0TUU U (hapMakojgorum» B 9 kmacce).

MOXHO pPEKOMEHI0BAaTh HCMOJb30BaTh MOAylIu «Kak >KMBOTHBIE U PACTEHHUS
npucnocadauBaTcs», «OCHOBBI  PacTEHUEBOACTBAY, <« MOJEKyIsIpHbIE OCHOBBI
CEJIEKIIMM» B KaueCTBE HEMPEPBHIBHOIO 00pa3zoBaTesbHOTO IuKiIa (5-9 kiace o 1 yacy B
HEJE0) JUIsl KJIacCOB arpoOMOTEXHOJIOrMYecKoM HampasieHHocTd. Moaymn «Kak
KUBOTHBIE M paCTEHHUs MpucrocadbiuBaroTcs», «buorexnonorun» u «MoleKyaspHbIe
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaATEILHOIO
nukna (5-9 kmacc mo 1 4dacy B Hemen) JJisl KJIACCOB OMOTEXHOJIOTMYECKOTO WIIH
MEIUIMHCKOTO HalpaBJIeHUH.

B3aumocBsa3b ¢ nporpammor BocnutaHus. IIporpamMma Kypca BHEypOUHOU
JeSTEeIbHOCTH pa3paboTaHa € YYETOM PEKOMEHIAIMN TMPUMEPHOM MPOrpamMmbl
BOCITUTAHUs, YYUTHIBACT IICUXOJIOTO-TIEIaTOTUYECKIE OCOOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuil. 3To MO3BOJISET HA MPAKTUKE COCAUHHUTH OOYYaIOIIyI0 U BOCIUTATEIbHYIO
JEeSTEeNBHOCTD Mearora, OpUEHTUPOBATH €€ HE TOJIBKO Ha MHTEJUIEKTYaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTHE PEOCHKA. ITO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB PEAIU3alMU MPOTrPaMMbl BHEYPOUHOUH
JEeSTEIbHOCTH, HAIIEIIIUX CBOE OTPAXKEHHE U KOHKPETU3ALUIO B TPUMEPHON MPOrpaMme
BOCITUTaHUS,

— B BO3MOXXHOCTH KOMIUIEKTOBaHHUSI Pa3HOBO3PACTHBIX TPYII JJIsi OpraHU3aluu
npo(OPUEHTAIMOHHON  JEATENIbHOCTH  IIKOJIBHUKOB, BOCIHUTATEIIbHOE 3HAYEHUE
KOTOPBIX OTMEUAETCS B IPUMEPHOI MpOorpaMMe BOCHUTAHUS,

— B UHTEPAKTUBHBIX (opMax 3aHIATHM Ui IIKOJIBHUKOB, OOECHEUYMBAIOLINX
OOJIBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TNEAaroroM W JAPYTMMH JETbMHU
JEeSTEIBHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE JETCKO-B3POCIbIX OOIIHOCTEH,
KJIIOUEBOE 3HAYEHUE KOTOPBIX JJII BOCHUTAHUS TOJYEPKUBAETCS MPUMEPHOU
MPOrpaMMON BOCITUTAHUS.



Oco0eHHoCTH PadOTHI yYUTeEJISl 110 MporpamMme. 3ajada yUuTelss COCTOUT B TOM,
9TOOBl CONMPOBOXKJATh TMpolEecC NPOPEeCCHOHATBPHOM OpPHEHTALMU UIKOJIbHUKA,
packpbiBasi MOTEHLMAT KaXKJOr0 4epe3 BOBJIEUEHUE B MHOTOOOPA3HYIO JIEATEIbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraTom paboThl yUUTENS B IEPBYIO
ouepelb SBISIETCS JMYHOCTHOE pa3BUTHE Yydallerocs. JIMYHOCTHBIX pe3yslbTaToB
YUHUTEIb MOXKET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 00OMM
NEeATEIbHOCThIO,  YCTaHABIMBAasE BO  BpeMs  3aHATHA  JOOpOKENATENbHYIO,
NOJIEP>KUBAIOILYI0 aTMOC(EPY, HACKIIIAS 3aHATUS LEHHOCTHBIM COAEPKaHUEM.

[TpumepHas cxema poBeIECHUS 3aHATUH 10 IPOrpaMMe:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogrotoBka K OJKCHEPUMEHTAJIBHOMY 3aHSATHIO, OOCYXICHHE OOBEKTOB IS
IIPaAKTUYECKOTO 3aAHSITHS.

3. IlpoBeaeHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4a OCBOEHUE METOJI0JIOTHHI
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM NPEMJIOXKHUTh MAETSIM, KOTOPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEAOBATEIbCKUN MPOEKT. il 3TOro He0OX0AUMO
o0CyIUTh OOBEKTBI, KOTOpPbIE YUYEHUK OYIEeT UCCIeN0BaTb, COCTABUTh IUIAH
DKCIIEPUMEHTA.

5. IloMoub yuyeHHKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENbCKON AEATEIbHOCTH IKOJIbHUKOB
MOXHO B TMpOILIECCE 3aIIUTBl MMU CBOMX pabOT B paMKax IIKOJbHOW HAay4YHO-
MPaKTUYECKON KOH(PEPEHIIUHU.



COJIEP)KAHUE KYPCA BHEYPOUHOMH JESATEJIBHOCTHU

Moayab «Kak ;KUBOTHBIE M PACTEHHSI IPUCIIOCAOIMBAIOTCS» (IBOJIOLIMOHHAS
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

1. Mot uccnedyem sucusvte oo6vexkmet (6 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTpO€HHE KIETKH). Bua, ocodb —
OpraHu3M Kak efuHas cucrtema. Apantanuu (npucnocodsenus). [lonsatue romeocrasa
KUBOTO opranu3zma. CriocoObl €ro mojiepxKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. lcciemoBarenbckue paboTel «Bce nu
(cunu1LIbl, 6enKu, 6epe3sl U T.1.) oAuHaKoBbIe? DOTOKBECTY.

Orpanuyenus Mopdonoruueckux u (Qusnonornueckux amantanui. Ilodemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIbIIMMHU, MAJICHbKUMH, BCESIHBIM.
[Ipaktruueckas padorta «CocTaBisieM KHUTY PEKOPAOB PACTEHHA M KUBOTHBIX HAILIErO
Kpasp».

2. Bausanue oxpysicatoweii cpedwl na sncugwle opeanuzmol (12 uacos)

daxTophl OKpyKarolleh cpenpl (abuoTnueckue, OMOTUUECKUE, AHTPOIIOI'CHHBIE).
[Ipumepsl  aOumoTnuyeckux (aKTOPOB, OKa3blBAIOIIMX OCHOBHOE BIIMSHUE Ha
KU3ZHENIEATEIbHOCTh ~ JKUBBIX  OPraHU3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temio» (KyOUWKH JbAa B3BECUTh, MOJIOKUTH B YAIIKU
Iletpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktrueckoe 3ausitue «YTo pacTBopsieTcs B Boje» (dKCIepuMeHT « Kuakuii
nom»). IIpaktudeckoe 3anstue «Auddysus BemecTs B Boje (pacTBOPHI)», «/IBukeHue
pacTBOpoB To IBeTKY». [Ipaktuueckoe 3ansarue «Jlem miuaBaer B Bojue (aiicOeprw,
3aMep3aHue Boj0eMoB)». [IpakTrueckoe 3ansaTue «Jleq npu 3aMep3aHuu paciupsieTcsd
(pazpyiienue kamHs (TOYBOOOpa3OBaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotnyeckuMm (akrtopam. [IpucnocoOneHus K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMmreparypa, BIaXHOCTh W cBeT. lIpaktuueckoe 3ansatue «lllyba» (kyOuku mpaa
3aBEpHYTH B pa3Hblil MaTepual, B3BecuTh). [IpakTuueckoe 3anarue «ITurmeHTsn (MOXHO
pa3zenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoB». [Ipaktuyeckoe 3anatue «Kax
KUBOTHBIE JIABAIOT B BOJI€» (DKCIEPUMEHT C MUIETKOM).

UccnenoBarenbckue padoThl «BiusgHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pAaCTeHUS B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBUSX» (HA JIOCTYITHOM
MaTepuare).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (bakTopsI. 3aKOHOMEPHOCTH pa3BUTHSA MEKBHI0BBIX
B3auMooTHOIIeHU. KosBomonus (XUIHUK-)KEPTBA; Mapa3UT-XO34MH) DBOJIOLHUS
cTpareruil AoObsBanus nuim. CoruanbHOCTh. Bunbi-Bcenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccrnenoBatenbckas pabota «HabOmromeHuss 3a B3aWMOOTHOIICHUSMU



’KUBOTHBIX IPHU JOOBIBAHWHU MUIIM (KOPMYLIKU JUISL MITULL, JJI TOPOJICKUX MM CETBCKUX
KUBOTHBIX). BeO-xkamepwr». HccnemoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CUHAHTPOIIOB B HAIIIE MECTHOCTI.

4. Yenoeex 6 yncusnu pacmenuii u yxcusomuvix? (6 uacos)

AnTponoreHnsie paktopsl. [IpaBna u, 4To NepBOOBITHBIC JIOAM KUITU B TAPMOHHUH
¢ npupoaoi. OIOMAalIHUBAaHUE U MPUPYUYCHUE KUBOTHBIX U PACTECHUH. 3a4e€M CIIacaTh
BBIMHUPAIOIINE BUJIbI, KaK 3TO JenaTh. KyJIbTypHbBIE pAacTeHUS U UX JUKHE TPEIKH.
[Touemy BakHO MX coXpaHATh. PasHOOOpa3ue KynbTYpHBIX PACTEHUM U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kaura Baueid teppuropur. Oco00 oXpaHsemMble TEPPUTOPHH,
3anoBegHUKU Poccum u mupa. Ilpaktuyeckas pabora «PasHooOpasue KyJIbTYpHBIX
PACTEHHI B BallIEM PETUOHE.

UccnenoBarenbckas pabota «BiMsgHHEe aHTPONOTeHHBIX (PAKTOPOB HA Pa3BUTHE
pacTeHUil B rOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padbora «OOIIT B Bamiem peruoHe — yHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Okonozuueckue nuwu (6 uacos)

buocdepa — onna u3 BaxHeWmux oOoiouek 3emiid. UTO Takoe «IKOJIOTHYECKHE
HUIIM» U Kak oHU (opmupytorcs? dopmupoBaHue 3HAHUA O OHOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  MOBEIEHYECKHX  NPHUCHOCOOJIEHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutensHbie cooliiecTBa U ux TUIbL. Pa3Burtue
Y CMEHBI PACTUTEIIbHBIX COOOIIECTB.

Uccnenosatenbckue paboThl «DKOJIOTMYECKUE HUIIKM BOKPYr TeOs — OIUCaHUe
dakTopoB OKpyxKatomei cpensl». HccnenoBatenbckue paboThl «DeHosornyeckue
HAOJTIOICHUST».

Monayab «OcHOBBI pacTeHHneBOACTBa» /-8 kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (DaKTOPHI BBIPANIUBAHUS PACTEHUHU.
Ucropust pazButus arpoxuMudeckux 3Hanui (paborsl M.B. Jlomonocoga, 0. Jlubuxa,
Byccenro, B.B. [JokyuaeBa, K.A. Tumupszena, I1.A. KocteiueBa, [I.H. IIpsitHuninukoBa
u ap.). [Ipaktuaeckas padora «bouka JInbuxay.

2. Azpomexnuueckuii sxcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCrepuMeHTOB. llocTaHOBKa SKCHEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMBbI, COCTaBIEHUE TUIOTE3bI, LEJIM W 3aJay SKCIEePUMEHTA MO
BBIPAIIMBAHUIO PACTEHU B KOHTpoJupyeMoil cpene. KoHTpoiau, NOBTOPHOCTH,
npoBeneHue dkcnepuMmeHTa. [lmanupoBanue skcnepumenta. OIlleHKa pe3ysbTaToB
skcriepuMenTa. MccnenoBarensckas pabora «DakTopbl, BIMSIONIME HA MPOpPACTaHUE
CeMsIH (POCT IPOPOCTKOB)».

OcBO€HME TEXHOJIOTUU KPYTJIOTOJAUYHOTO BhIPALIMBAHUS CAJTaTOB U MUKPO3EICHU



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycIOBHUsAX. COOp yCTaHOBKM IJISi BBIPALUBAHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, SJIEKTPONPOBOAHOCTL M pPH
pactBopa. Pojib XMUMUYECKUX AJIEMEHTOB B MIUTaHUU pacTeHUl. [lomydeHne nuraTenbHbIX
BemiecTB pacteHUsIME. [IpakTudeckas pabora «CxeMbl MTUTaTEIbHBIX pacTBOPOB. Pacuer
1103 YIOOpEHUI U1l MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKue. THuIbl
NUTaHusl pacTeHuil. Bo3aymHoe M MHHEpanbHOE (KOPHEBOE) NMUTAHUE PACTEHHI.
TpaHCIIOPT NUTATENBHBIX BEMIECTB PACTEHUN: BOCXOIAIIMA M HUCXOISAIIUU TOK.
Baxneitmue kanuiinbie, hochopHbie U a30THBIE yA0OpeHus, ux cBoiictBa. [IpocThie u
cinoxuble ynoopenus. [Ipaktuueckass pabora «llpaBmwna cmemmBaHus ymaoOpeHHI
[Tpaktrueckas padota «lluTaHue pacTeHUI: TEXHOIOTUS IPUTOTOBIEHUS MUTATEIbHBIX
pPacTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHui: CBET, TyCTOTa IMOCaJO0K, MuTaHue, cyoctpar. IlpakTuueckas pabora
«MOHUTOPHUHT MUHEPAJILHOTO MTUTAHUS PACTEHUI».

Oco0OeHHOCTH TNHUTaHUS PacTeHUH a30TOM. A30T M €ro 3HAu€HUE B >KU3HU
pactennii. opMBI a30Ta U UX IPEBPALICHNE B TIOYBE.

Ucrounnku dhochopa mis pacrenus. 3nauenue dhochopcoaepKaniux coequHeHuN
B KieTKe. Poib Makposprudeckux coequuennii ocopa B SHEpreTHYECKOM OOMEHE.

Brnugaue kanus Ha (QuU3MYECKME CBOWCTBA MPOTOIIa3Mbl, Ha (DEPMEHTHI
yII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 OenKoB U Ap. Ponb kanus B moaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYIISIUY.

Perynaropnas u crpykTypooOpaszoBarenbHas poJib KalbliUs. Y4acTue B
00pa3oBaHUM KJIETOYHOM CTEHKH, MOJACPKAHUU CTPYKTYPhl MEMOpaH M PEryJisiius Uux
IIPOHULIAEMOCTH.

3HaueHue MarHusi B MeTabojm3Me pacTeHuil. Maruuii B cocraBe XxJjiopoduuia,
CXOJICTBO XJIOpO(HUIIa U TeMOIJIOOMHA KaK CBUAETENbCTBO €JUHCTBA OPTraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, X POJIb B CTPYKTYPHOU OpraHU3alMK KJIETKH,
Y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

Muxkpoanementsl. [IpeacraBieHuss 0 pojd MHUKPOIJIEMEHTOB B MeETabOIM3Me
pactenuil. OCOOCHHOCTH TOCTYIUICHHS] MUKPORJIEMEHTOB B pacTteHus. CHHEpPrusMm u
aHTaroHU3M 3JIEMEHTOB TUTAHUSI PACTCHUM.

PacturenbHas OuarHocTMKa W METOAbl UACHTHU(UKALMK HEIOCTaTKa/M30bITKa
anemeHToB nutanus. [IpakTuueckas padota «PacTurensHas TUarHOCTUKAY.

Hccnenosatenbckas pabota «OLieHKa COCTOSIHUSI KOMHATHBIX PaCTEHUH, paCTeHUH
Ha LIKOJBHOW TEPPUTOPUH, YCTAHOBKA NPHYMH IATOJIOTMYECKUX COCTOSHHU (IIpH



HaJIUYUN)».
UccnenoBatensckass pabota «OIleHKa BIMSHUA PA3IMYHBIX JJIEMEHTOB Ha
COCTOSIHUE PacTeHUH (COCTaBJIEHUE PA3IMYHBIX MTOJKOPMOK)».

4. Pezynamoput pocma pacmenuii. 3awuma pacmenui (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbI, THOOEPEIIMHBI, IUTOKUHUHBI). UTHTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcum3oBasi KUCIOTa U HEKOTOpble (eHOJIbHBIC BelleCcTBA (MKyMapoBasi, KOpHYHasd,
CAJMIIIIOBAsT K-Tbl), 2. CUHTETHYeCKHME (MOpGAKTUHBI, pEeTapAaHThl, Je(POTUAHTHI,
JNECUKAHTBI, repounuapl). OUTOMOHMUTOPUHI U OLIEHKA COCTOSHUS PACTEHH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHTa. [IpakTnueckas pabora «OUTOMOHUTOPUHI U
OILIEHKa COCTOSHUSI pacTeHU. COBpeMEHHbIE CLIOCOOBI MOHUTOPUHTA.

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTAJIUAX, B PA3HBIX YCIOBUSX) PA3TMUHBIX PACTCHUNY.

3amuTa pacTeHHM OT BpenuTenei: ocHOBbI OnoMerona. Ilpakruueckas pabota
«MHCeKTapuu: MpaBUiia U YCIOBHSI Pa3BEACHMUS MMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanas u nougennasa Kyaiomypol, UX npUMeHeHUe 8 6blPAUjUBAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

BoaHasi, mecuaHas M MOYBEHHAsl KYJbTYpbl, UX NPUMEHEHHE B BBIPAIIMBAHUH
pactenuii. IIpoBenenne Boabl B KOpHE U crebne pacteHui. IIpaktuyeckas pabora
«KopHeBoe naBieHue».

BoaHblil pexuM pacTeHHil: CTpoeHue YCThbHIL: (PAKTOPhI, BIUSAIOIIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYCHHE MEXAaHU3Ma PETYJISILUN UCTIAPEHUS BIaru paCTCHUEM.
[TpakTuueckas padbota «[Ipurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue padoThl: «BiusHuEe yCIOBUW COAEp)KaHHUS PACTEHHA Ha
KOJIMYECTBO YCTBUI.

@oTOCHMHTE3 — YHUKaJbHBIM mpouecc pacteHuil. TemHoBas u cBeroBas (pa3bl
dotocunTe3a. 3HaueHue (POTOCHHTE3a AJIS JKUBBIX OpraHu3MoB. IIpakTuueckas padora
«DyHKIMOHAJIbHASA  JIMArHOCTMKA PpPacTeHWd MO aKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBatensckass pabora «Omnpenenenue xyopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUI U (PaKTOPOB, BIUAIOMIMX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB TOYBEHHOTO BO31yXa, Tra3o000MeH. [‘a3000MeH nmpu  OECIOUYBEHHOM
BbIpamuBanuu. [lpaktuueckass pabora «Aspamus, CO2 u O2. [JlpixaHue pacTeHHD».
[Tpaktrueckas pabota «JIlpIxaHue pacTeHUI: OlleHKa MHTEHCUBHOCTH JILIXaHUS PACTCHHIMA
Y TUIOJIOBY.

UccnenoBatenbckue paboTel: «BnusHue cmoco0a BbIpamuBaHus (cocTaBa
NUTATEJIbHOM CMECH, CXEMbl BHECEHHSI) HA POCT U Pa3BUTHSI PA3IMYHbBIX PACTEHUN».



6. Kyasmypusie pacmenusn. Cospemennvie acnexkmut cenexuyuu (20 uacos)

Kak denoBek cran ucnons3oBaTh pacTteHusi? CBs3b pa3BUTHUS LHUBUIM3ALUU
YeJI0BEKa U OJIOMalllHMBaHus pacteHui. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM pPAcTEHUS U IKUBOTHBIC, KOTOPHIE IMKUBYT PIJOM C UYEITOBEKOM WM
OJIOMAITHUBAIOTCSA? MOXKHO JIM CUATATH TapaKaHa OJJOMAITHEHHBIM >KUBOTHBIM ?)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menunBocth. Bunpl usmenunBocTh. [lpaktuueckas pabora «MoaudukamoHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCWUTENIb HACIEACTBEHHOCTH W HM3MEHYHMBOCTH.
HyxkiienHoBbie KUCIOTHI. JIOKanu3anus Tr€HETHYECKOTO MaTepuana B KieTke. Jlenenue
kietok. Permmukanus [IHK. OcHoBHas normMa MosiekyisipHoi ononoruu. TpaHCcKpumnius.
Tpancnauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakThueckass pabora «Mytamus Ha OytepOpoje
(J1r000M OOBEKT W3 mpeAblaylield padoThl, I/I€ M3MEHEHUE HHCTPYKLHMH MPUBEIET K
M3MEHEHUIO BHEIIIHETO BU/Ia OOBEKTA)».

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reHOaHk? 3aueM COXpaHATh I'€HETHUecKHe pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUYECKUX PECYpCOB pacTeHul (ex situ u in situ).

3nauenue pabor H.M. BaBumoma. 3akoH  TOMOJIOTHYECKUX PsiioB. LIeHTpHI
MMPOUCXOXKIECHUS KynbTypHbIX pactreHud H.M. BasunoBa u ILM. JKykosckoro.
[Ipaktrueckas pabota o rpynnam «OTKy1a Ha HallTuX CToJIaxX (PYKThI/OBOIITH/3IIAKI.

OcHoBHBIE MeTOAbl cenekiuu. ['nbpuauzanus. Popmbel oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJIEKIINK: YJIYYIICHHE YPOKAWHOCTHU, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckum (axkropam. [Ipaktudeckas padbora «BeipamuBaem ropox. Kak nposectu
CKpEILUBAHUE Yy TOPOXay.

Ecte mmu xu3up B mpoOupke? bBuorexHoNOruss KylabTYpHBIX pacTEHUH.
UccnenoBarenbckass pabotra «BelpammBanue pacTeHuil B npobupke» (MOMKHO
BOCIIOJIb30BaThCS  pe3yJIbTaTaMU MPEAbIAYIIUX HKCIEPUMEHTOB I10 COCTABIICHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHUN ).

Kak  genmoBek  moxer  momudumumpoBarh  pactenus? — ['eHermyeckoe
penaktupoBaHue. CoOBpEeMEHHbIE  TOAXOAbl W JIOCTWXKEHHMS  T€HETHUYECKOTO
penakTupoBaHus  pacteHmil.  [IpakTthueckas  pabora  «I'@HOMHBICE  HOXHHIIBI
(MonmenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnas npooykyus. (8 uacos)
Hanzemnbie n noazemMHubie opranbl pactenuid. [lober u Bugpon3MeHeHHbli moder
pactenuii. CriocoObl pa3MHOXKEHHSI PACTEHUH.
[lonatTne o KadecTBE MPOAYKTOB TmuTaHuA. [IpoOneMbl KOHKYpEeHIIUU
OTEYECTBEHHBIX MTPOAYKTOB IMUTAHUSA C UMITIOPTHBIMU. JIOTMCTHKA TOCTAaBKM U CPEACTBA



COXpaHeHHusi MponaykToB mnuTaHus. [Ipaktuyeckas paborta «IIpemenbHo AOMycTUMBIE
koHteHTpauu (ITJIK) u mMeToabl KOHTpoJsi 0€30MaCHOCTH PACTUTEIBHBIX MPOYKTOB
MUTAHUS.

Mukpo3eneHb: oJIe3HOCTh U TexHoJorusd. MccaenoBarenbekas padorta «OueHka
KauyecTBa BbIPAIICHHON MUKpPO3eJIeHn» (JTu00 CBOs, T1MO0 U3 Mara3uHa).

XHUMHUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(OTOMETPHUHU.
[Torenunometpusi. Xpomartorpadus. [Ipaktuueckas padbora «MeTobl OLIEHKH KaueCcTBa
PACTUTENBHOW MPOIYKIMU: XPAHEHHE U COXPAHHOCTh IMHTATENbHBIX BEHIECTBY» (110
JOCTYITHOMY 00OpPYJIOBAaHHUIO).

UccnenoBarenbckas padora «Omnpenenenue ButamuHa C MeTOJ0M OOpaTHOIO
TUTPOBAHMS B IJI0/IaX HA Pa3HOM CPOKe (Croco0e) XpaHEHUsD.

Monyanb «buorexHosorus» 7-8 kiaaccel (68 yacon)
1. Buomexnonozusn (4 uaca)

[lonsiTue OWUOTEXHOJOTMU. 3ayeM YeJOBEKYy OHOTEXHOJOTMH, B YEM UX
MPEUMYILECTBO NEPE]l XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MIPOMBIIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKUA U TKAHU PACTEHUH, KUBOTHBIX U YEJIOBEKA,
ouokaranuzatopsl. IlpakTuueckass pabora «llpumepbl mpumeHeHHs OHMOJIOTHYECKHUX
OOBEKTOB B TBOEH KU3HUM.

Colpbe 111 OMOCHHTE3a M OLICHKA €ro OMOJIOTMYECKOW LEeHHOCTH. OCHOBHBIE
MCTOYHMKHM yriieponaa, a3ota, (ochopa, MukposnemeHtoB. lccnenoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsl BOMPOCHI €ro MpeaBapuTebHOl 00paboTKu), pa3padboTka
HOBBIX IMUTATEJBHBIX CpPE, B TOM YHUCIE BKIIOYAIOUIMX OHOCTHUMYISITOPBI U ApPYyTue
AJIEMEHTHI YIIPABJICHUS U ONITHUMU3ALIMU [TPOLIECCOB OMOCUHTE3a. METoAbl ONTUMHU3ALINN
MIUTATEIbHBIX CPELI.

2. Mukpoouonozus (12 uacos)

[lonoxeHnue MNPOKAPUOTOB B CUCTEME opraHudyeckoro wmmupa. CrpoeHue
OakTepuanbHOi kieTku. Knaccudukanus O6akrepuil. Mopdomnorusa 6akrepuii. [Ipoctbie
U CIOXHbIE METOAbl OKpalmuBaHus Oaxktepuil. duznonoruss OakTepuil: MUTaHUE,
JbIXaHUE, POCT U pa3MHOKEHUE. 3HAKOMCTBO C JOMEHOM ApXxeu (3KCTPEeMOPUIbHOCTb,
0COOEHHOCTH CTpOeHHus KJeTku). JlJabopartopHas pabora «DukcupoBaHHBIE TpenapaThl
Oaktepuil. Ormnpenenenue (OpMbI MPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIB3YSl MPOCTOM MeToa okpacku» JlaGopatopHas pabora «OmnpeneneHue Tumna
KJIETOYHOW CTEHKH METOJOM OKpalIMBaHus 1o ['pamy» (IIpy HATMYUU PEAKTUBOB).

MosiouHokHuCIOE W cnupToBoe OpokeHue. PoToTpodHble M XEeMOTPOQHBIE
Oaktepun. KuneTmueckoe  omucaHue — mpolecca  pocta  MUKPOOPraHU3MOB.
OKCNOHEHIMaIbHAsl ~ MoJenb  pocTa. KuHetmka rubenu  MUKpPOOPraHU3MOB.
JIaGopartopHas pabota «IIpuroroBnenue NpuXKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OakTepuin».



[Tatorennspie OakTepuu. UymHas majgodka v yepHasi CMEpTh, OOTYJIN3M, CTOIOHSIK,
TyOepkynes. Mctopus 60psObI ¢ 6akTepransHbiMu HHpekuusMu. JlabopaTopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Beiienenue 4ucToit
KyJIbTypbl OakTepuii. MeToa pa3BeneHuit. MeTOI  HCTONIIAIOMIETO — IITPUXaAy.
JlaboparopHass pabora «Mopdosornueckas XapakTepUCTUKA BBIJICICHHON YUCTOMN
KYJIbTYPBI: XapaKTepUCTHUKA KOJIOHUH, (opMa OaKTepUi, TUM KICTOYHOW CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTHUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBUI
aHTUOMOTHUKOB. MEXKIeTOUHas KOMMyHHKanus Oaktepmii. YyBCTBO KBOpyMa.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPIaHM3MOB Ha yalike 0e3 u ¢
noOaBiieHus aHTUOMOTUKOBY MccnenoBarenbckas pabora «llomck MUKpoopraHU3MOB
00JagaroMX aHTAarOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenue OaxTepuii uenoBekoM. KuneTmdeckoe omucaHue OHOCHHTE3a
MPOAYKTOB MHUKpOOpraHusmMamu. bakrepuu, KOTOpble MOTYT paszjaraTh ILJIACTHUK.
Uccnenoarenbckas paboTa «BeiaeneHne MOJIOYHOKUCIIBIX OaKTepUid, UCCIIEIOBAHUE UX
AKTUBHOCTH.

MukpoopraHu3Mbl B arpoOHOTEXHOJIOTUH. FICKyCCTBEHHBIE acCOIUAIIMU PACTEHUIN
¢ Mukpoopranuzmamu. HccnenoBatenbckas padoTta «Beiaenenue 6akTepuil mosie3HbIX
IUJT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OuomexHoozuu (niecHeevle 2puobl,
opoxcicu, 6ooopocau) (12 uacos)

[InecHeBbIe rPUOBI TPOAYILIEHTHI OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapomuileToB. McTtopusi HMCIOIB30BaHUS
JPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEeXHOIOTHU BUHOEIHS U XJICOOMeUeHNs,
CHeIMaIn3upOBaHHbIE pachl Jpoxoked. Metabonusm nposxoked. Peakius cnupToBOTrO
opoxenus. JlabopatopHas pabota «llomacder kieTok Apoxxked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapy)eHHUE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CriUpTa M yriaekucioro rasza». l[lojslydeHue BTOPUUYHBIX META0OJIMTOB B APOXKIKAX.
JIpoxoKu Kak MpoaytieHThl OnotoriuB. [lomydeHue 1eneBbix OEIKOB B IPOXKIKAX.

Oco0OEHHOCTH BETE€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Yy IPOXIKEH, 3HAUCHHE
M3YyYEHHS] MHUTO3a W LMTOKMHE3a [JIl ONTHMM3alMH IPOLIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX IMITAMMOB, TOHUMAaHUS MPUYUH MTATOTEHHOCTH JPOXKEH U rpuboOB, MOMCKa
MuieHed (QyHTUIUAOB HW  pa3pabOTKU  HOBBIX  JICKAPCTBEHHBIX IPEMapaToB.
JlabopatopHass pabGora «HaOmrogeHue  pasMHOXKEHUS  JIPOXIKEBBIX  KJIETOK».
[IpakTudeckas padorta «IlomydyeHue TBopora W kedupa Ha OCHOBE MOJIOYHOKUCIBIX
Oaktepuit». IIpakTuueckas pabora «OCHOBHBIC BHJBI KBaca M HMX XapaKTEPUCTHUKAY)
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSEMBbIC IJIS MPOU3BOJICTBA KBACay.
[IpakTuueckass padota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHa’POOHBIX  ycioBuUsAX». llpakTudeckass pabora «MeToasl OIIEHKH CBOWCTB



XJIeOOMeKapHbIX Jpoxoked. OCOOCHHOCTH MPUMEHEHHUS] MPECCOBAHHBIX, CYLICHBIX U
MHCTAaHTHBIX Apoxoken». MccnenoBarensckas pabota «BausHue QU3MKO-XUMUYECKUX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpOoAyKIuu (KBac, kedup, chip, xji1ed u
. )».

Bonopocnun — mepcnekTUBHBIMN OOBEKT IJIs1 MPOM3BOJACTBA OETIKa U YIJIEBOJOB.
buoTtexHonornueckre MeTOAbl OYUCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0/I0B Mpon3BoACTB. CTouHble BOABL. CXeMbl OYHCTKU. BHODUIBTPHI, a’dpOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTUBHBIA WJ WM BXOIANIME B HETO0 MHUKPOOPTAHWU3MBI.
Hcnonp30BaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«Bnusuue pusnko-xuMudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menuuBocTtb. Buasl usmenHunBocTh. IlpakTuueckas pabora «MonauduxanyoHHas
M3MEHYUBOCTb (JIUCThS, UTOJIKHU C OJHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCHUTENb HACJIEACTBEHHOCTH M  HW3MEHUYMBOCTH.
HyxneunoBble KHCIIOTHI. JIOoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permmukanus JJHK. OcHoBHast torma MonekyisipHOi Onoaoruu. TpaHCKpHUILUS.
Tpancnauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(1r060¥ 00BEKT W3 IpeAplayIieit paboThl, e W3MEHEHHE WHCTPYKIIUHU TPUBEACT K
M3MEHEHHUIO BHEIITHETO BU/Ia 00BEKTa).

5. Bupyconozusa. (6 uacos)

[TonoxxeHne BUPYCOB B CUCTEME OpraHndeckoro mupa. CTpykTypa U XMMHUYECKHUI
coctaB BupycoB. Krnaccudukamus BupycoB. Penpomykuus BupycoB. IIpocMotp
JOKYMEHTAJIbHOTO (hUIbMa O BUpPYyCax.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3neil. OukoBupychl. bakrepuodaru:
CTpOoE€HHE, CBOWMCTBa, mnpumeHeHue. lIpaktuueckas pabora. «MeTon pa3BeICHUIN
[IpakTuueckas padora. « TutpoBanue 6akrepuodarony.

buonornyeckue Mmetroanl 60pLOBI C BUPyCaMHU.

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

OcHoBbI TeHHOM uHxkeHepuHu. Bekrtopa. Crneunduueckue hepMeHThl OaKTepHid.
[IpakTudeckass pabota «DHIOHYKIEa3bl PeCTpUKIMU (paboTa ¢ HYKJICOTHIHBIMU
NOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buoTtexHonornu npoaykiuu O0eakoB B OakTepuaIbHBIX KyJIbTypax. JlocTikeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema amanTUBHOTO HWMMYHHUTETa OaKTepUl H apXeu.



[TpakTrdaeckas padora «I'ennbie HOxHUIIEI - CRISPR/Cas (MmoxenupoBanue Ha Oymare)»

I'MO. Metons! nonyuenus [ MO. Urpa-auckyccus «Beivrpaii rpaHT Ha CO3/1aHHE
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JloMecTuKalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE HKCIEPUMEHTAX
M0 JIOMECTUKAIINU KUBOTHBIX (JINCHUIIA, HOPKA U JpP. — IKCIIEPUMEHTHI HAYYHOM IIKOJIbI
akanemuka benseBa). Jluckyccus «JlomecTukainus, Bce JIM pacTeHUS] U KUBOTHBIE,
KOTOpBIE >KHUBYT PSIZIOM C YEJIOBEKOM MM OJIOMAaIIHUBaIOTCA? MOXHO JHM CUUTaTh
TapakaHa OJ0MAaIlHEHHBIM >KUBOTHBIM?».

CoBpeMeHHbIE METOJIbl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIUs 3IMOPHOHOB,
XUMEpHbIE  KUBOTHBIE, KJIOHUpoBaHue. [IpakTuueckas pabora «Mertoauka
KJIOHUPOBaHMS (MOJICIUPOBAHKE HA Oymare).

OcHOBHbIE 00JIE3HU JKUBOTHBIX W POJb MATOT€HHBIX MHUKPOOPTAHU3MOB U
Mapa3uToB B Pa3BUTUU 3a00JI€BaHUIN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax OOpPHOBI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [losoxkuTensHoe
¥ I000YHOE (OTpHIIATEeNIbHOE) BO3ACHCTBUY aHTHOUOTUKOB HA OPTaHU3M B XOJI€ JICUCHHUSI
KUBOTHBIX; 1IEIM W 3aJa4d BETEpUHAPUU. BHOTEXHOIOTHMS KOPMOBBIX MpenapaTosB.
[TpakTyeckas padora «CocraBieHue pallioHa MUTAaHUS )KUBOTHOTO, pacueT pacxojioB
Ha cozaepxkanue». MHMccnenoBatenbckas pabora «OleHKa KadyecTBa MOJIOYHOMU

MIPOTYKIIHI.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHbIE MeTOAbl cenekuuu. ['mbpumuzanus. Popmbel oTO60pa. OCHOBHBIE
HAIpPAaBJICHUS CENIEKLMU: YIY4IIeHUE YPOKAaHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U
abuotnueckum (paktopam. [lpaktuyeckas padbora «BsipammBaem ropox. Kak nposectu
CKpELIMBaHUE y TOpOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OHOTEXHOJOTMH KYJbTYPHBIX pPACTCHHH,
['uOpuauzauus, otnajgeHHass TrUOpUAM3aALUsA, MCKYCCTBEHHBI OTOOp, TIeTepo3uc,
TpaHchopmallis, MyTareHe3, FeHETHYEeCKOe peJakTupoBaHue). Mctopus cenexkuud B
Poccuu 1 mupe, uctopust pa3BUTUs BaXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTto Takoe reHeTHYecKas WHXKEHEpHS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyXoJiel y pacTeHuil. Arpo0akTepuaibHas TpaHcpopMaIus:
Ti-azMus. ['ensl T-JTHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBbI
tpanchopmaruu. ['eHetnueckoe pemaktupoBaHue. COBpEMEHHbIE TOJIXOIbI U
JNOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHuil. Ilpaktuyeckas pabora
«["eHOMHBIC HOKHUIIBI (MOeIHpoBaHKe paboThl cucteMbl CRISP-Cas).

Ectb mm xu3Hp B mpoOupke? buoTexHomoruss KyJabTYpHBIX pacTEHHIL.



UccnenoBatenbckas pabora «BelpammBanue pacTeHHid B NpPOOUpPKE  (MOXKHO
BOCITOJIB30BaThCA PE3YJIbTATAMHM MPEABIIYIIUX SKCIIEPUMEHTOB IO COCTaBJICHUIO
UTATEJIbHBIX PACTBOPOB AJIs1 PACTEHUMN )».

Moayab «MoJieKkyasipHble 0CHOBBI (pu3nosioruu u gpapmakogorum» 9 kiacce
(68 gyacos)

1. @uzuonozuueckasn xumusn. (20 uacos)

Benenue. buorennsie anementsl: opraorensl: O, C, N, H. AxtuBHbie GhopMbI
KHACJIOPOJa, UX NOJIy4eHHUE, HEUTpaIu3aLusl.

Maxkpo31eMeHThI: NMPOLEHT COACPKAHUS B OpraHU3MeE, BBINOJIHsAEMass (YHKIIMS,
coJepkaHue B Ipoaykrax nutanus. Ca2+ - cBsA3bIBawoIIUEe OENKU, JAETOHUPOBAHUE
KQJIBLIMSL, PETYJISALINs YPOBHS KalbLUs B OpraHU3Me: TOPMOHBI IT04eK. Mg — cTpoeHue
xJiopoduIa, €ro akTUBALMS COJIHEUHOU SHEPrUeH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJaX COAEpPKaTcs, BBINOJIHSAEMas (QyHKIMS,
COZIepKaHMue B IMpoAyKTax nutanus. [locmencTsus nepego3upoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaemble THUINBI COEOUHEHMH Kene3a. ['eMOnmpoTeuHbl, TE€MOIMaHMH,
nurtoxpomsel. Cu — YCBOGHHME M TPAHCIOPT MenH. benku, coxepxkaiye Meab.
[TaTonornyeckue cuapoMel MeHke u BusibcoHa, CBsi3aHHbIE ¢ META00IU3MOM MEIH.

Tokcuunble anemeHTsl lleprogmyeckoil cuctemsl Ui opraHusma. BimsHue
HEJIOCTaTKa MAaKpO ¥ MUKPOSJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoimyecTBeHHas  OLIGHKA  COJEPKaHUSA
MUKPO3JIEMEHTOB WJIM BUTAMUHOB B MUILEBBIX NPOAYKTAX)

Kupsl. 3a001eBaHus YEIOBEKA, CBA3AHHBIE C HAPYLICHUSIMU KUPOBOIO OOMEHA.
Juciunuaemun.

VYrneBoasl. 3aboseBaHUsl uYelIOBEKa, CBS3aHHBbIC C HApPYLUICHUSMHU YIJIEBOAHOIO
obmena. CaxapHslii 1rader.

benku. Ctpoenue. 3a00eBaHus YEI0BEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEIKOBOTO
oOmeHa. @yHkiuu 6enkoB. epmenTtsl. Mexanusm aeiictBus. Kinacceol (hepMeHTaTUBHBIX
peakuuii. Kodepmentsl. IIpaktuueckoe 3anstne «KauecTBeHHblEe peakuuu Ha
opraHuveckue MoJiekynbel». IIpaktuueckoe 3anstue «JleHatypauusi  OEJIKOB»
IIpakTueckoe 3ansaTre «M3ydyeHne akTUBHOCTH aMUJIA3bD».

BuramuHbl )KupopacTBOpUMbIE, BogopacTBopuMble. [IpeBpanieHue BUTaMUHOB B
aKTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'mukonus. Hukn KpeOca. Lenb nepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanusm amuHokucnor. I'mokoHeoreHe3. CUHTE3 yIIEBOJOB, OEIKOB, »KUPOB.
Mertabonutuyeckue 3aboneBanus. I[Ipaktuueckoe 3anstue «PelmieHne 3amay  Ha
DHEPTETUYECKUN OOMEHY.

Knetka. Tlonsatue memOpansl. @ynkuun memOpas. Buabl TpancnopTa B KIETKY.



MemOpannbsie opraHouasl. 3a0o0yieBaHUS CBS3aHHBIE C HapylleHHeM padoThl
MEMOpaHHBIX OpraHeul, OOJIe3HW HAKOIUICHHs. THUMBl KOHTAaKTOB MEXIY KIETKaMH.
3HaueHUEe MEKKJIETOYHOW KOMMYHMKAIMM JUIs 3740pOBbsi opraHusMma. lIpakruueckoe
3aHsTHE «/lnamus (KieTouka Tpayoe).

SAnpo. VYpoBHM  ynakoBKM ~ XpOMaTrvuHA. XPOMOCOMHBIE  TEPPUTOPHMU.
HememOpanHbie OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXY Pa3BUTUS MOJICKYJIIPHOIN OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC PUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktuueckass pabora «Ompexnenenue kadectBa mnpemnapatoB JHK ¢ momorisio
CHEKTPOPOTOMETPUN (IIPU HATMYUU 000PYJOBAHUA).

MartpuuHnble cUHTE3bl. Pernnukanus — OCHOBa KJIETOYHOro AeneHust. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mammHaa (Urpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mmogens ammnudukanus Ha Gymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoennu JJHK. [IpuHimne! penapanuu.

Tpanckpunims. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

['enernueckuit koja. [lpaktuueckass paborta «PemeHue 3amady Ha TEHETUYECKHM
koq» Tpancnsanus. [Ipaktuyeckas padbora «PoJITUHT OEITKOBY.

Opranuzanusi reHoma BUPYCOB IIpOTHBOBUpYCHBIE CpECTBA, MEXAHU3MbI UX
JEHCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATHHBIC npenaparsl.
Uccnenoarenbckas padbota «PacrpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzanusi TeHOMa JyKapuoT ['eHomHOe pemakTtupoBanue. lIpakTuueckas
pabora «Pabota B cOBpeMEHHBIX reHeTHYecKuX Oa3ax maHHbIX. [IpoBemenue In silico
aHaJIN3a MOCJIEA0BATEIILHOCTEN TEHOBY.

3. ®apmaxonozun (28 uacos)

[Tonsitue o nekapcrBax. [IpuHLIMIIBI MOAX0JA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero Metonbl. MccnemoBarenbckas pabora «IKCHEPUMEHTHI 110
OTIpEeIeNIEHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOumst) tekapcTB. OCHOBHBIE MEXaHU3MbI BCachlBaHUS. TpaHCIOPT JE€KAPCTBEHHBIX
BemecTB. ['ennl u Oenku mepBoit (passl Ouotpanchopmainuu. [IyTu BeIBeIeHNS JIEKapCTB
U3 OpraHu3Ma. OKCKpeuuss W osnauMuHauug. [eHsl u  Oenku  BTOpoil  (asbl
ouotpanchopmarmu. dapmakomuHamuka. ['71aBHOe W TO0OYHOE, PE30OPOTUBHOE U
MECTHOE, IPSMOE, HETIPSIMOE U PE(IIEKTOPHOE IEHCTBUE.

Bunbl B3aumopeictBusa nexkapctB. CUHEPru3M M aHTaroHUW3M IMPU COBMECTHOM



JNEUCTBHUH JICKAPCTBEHHBIX BEIIECTB, NX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIEC KaHaJbl, KaTAIMTUYECKUE U compsikeHHble ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
HUTOIUIA3MAaTUYECKUE U A/IepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMO,ICVCTBHUSL.
CenekTUBHOCTh (M30MPATETHLHOCTh) JEUCTBHS, CBSI3h «XUMUYECKas CTPYKTypa —
(hapMakoJoTHYeCKast aAKTUBHOCTh BEIIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHbli  MeXaHU3M JeHCTBUS M (apMakojordyeckue CBoiicTBa M-
XOJIMHOOJIOKATOPOB, raHrIMo0JI0KaTOPOB U Kypapernogo0HbIX CPEACTB.
@apMaKoJIOTUYECKasl ~ PEryyisiius  aKTUBHOCTH  aJpPEHEPIMYEeCcKOro  CHHArca.
AJZIpEHOMHUMETHUKH, aJAPEHOOJIOKATOPhI, CcUMMATOJUTUKU. [IpakTuueckass paboTa
«BnusiHue ajipeHaNHa Ha Cep/IeYHbIC COKpaIIeHUs! (TPOorpaMMHOe 00ECTICYCHHE).

MonekynsipHass (apMakoJOTUsi aHTHAUIEPTHUYECKUX CpeacTB. ['McTamMuHOBBIC
pELENTOPhl: THUIIBI, MOJEKYJspHas opraHuzainusg. CtaOuauzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBUSI, 0COOCHHOCTH KIIMHUYECKOTO MPUMEHEHHUS],
TOYKH MIPUJIOKEHUS ACHUCTBUS HHTUOUTOPOB JIUIIHUHBIX METUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
nMMyHUTETa. DPapMaKOJIOTMYECKass XapaKTEPUCTUKA HWHTEPICUKUHOB: IIOJyUEHHUE,
MEXaHMU3M JIeNCcTBUsI, TpuMeHeHne. OCHOBBI MAaTO(OU3NOIOTHU OCTPO()A30BOrO OTBETA,
Meauanus BocraieHusi. MoneKkyIapHbIM MEXaHW3M MTPOTUBOBOCIIAIUTENILHOTO JICUCTBUS
IIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUIHBIX  MPOTUBOBOCHAIMTEIBHBIX  CPEACTB.
[IpakTtruueckas pabota «['McTosorundeckre nmpenaparbl UMMYHHOU CHCTEMBI.

[TonsiTre 0 HapKO3€ M HApPKO3HBIX MNpenaparax. KieTouHbsll 1 HEPBHBIM HAPKO3.
dapMakoJIOru4yecKass XapaKTEpUCTUKA OTACJIBHBIX TPYNI HApPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NIEUCTBHS Ha IEHTpalibHYIO cucteMy. l[IpakTudeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOU CUCTEMBI».

®dusnonornyeckuii coH; ¢asel cHa. Bunel Hapymienuit cHa Ilonsarwe o
MEJIMKAMEHTO3HOM CHE M CHOTBOPHBIX IMpemnaparax (TMMHOTHKAX).

MonekynsipHble aclekTbhl Houuuenuuu. OnuaTHele PEeUenTopbl, WX THIIBI.
DHkebhaTuHbI U SHIOPPUHBI - SHIOTCHHBIE JINTAH Bl OTTMATHBIX PEIETOPOB.

AHTHUIICUXOTHUYECKOE JCHCTBHE, BIMSHUE Ha (PYHKIHUIO SKCTpAUpPaMUIHON
CHUCTEMBI, IMOIMOHATLHYIO c(epy, pBOTHBINA IIEHTP, apTEepPHAIbLHOE NaBJICHUE, IEHTP
TepMoperyasiiuu. MoJeKyJIsIpHbIE MEXaHU3MBbI JEUCTBUSI HEUPOJICITUKOB, BIMSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U THCTAMHUHOBBIC PEIICTITOPHI, UX JIEUCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. l[loTeHIMam-
3aBUCUMBIC HATPUEBbIC KaHAJIBI KAK MUTIICHH JCHCTBUS MECTHBIX aHECTETHKOB. CTIOCOOBI
WHTUOMPOBAHUS MTOTEHITMAT-3aBUCUMBIX HATPHUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktnueckass pabdora «Kapra oskcmpeccunt mA0()aMHHOBBIX W CEPOTOHUHOBBIX
perenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeneHueckre TeCThl Ha



peiokax Danio rario. Caemno-temHas Kamepa». McciemoBarenbckas — paboTa
«IToBeneHdeckue TecThl Ha prIOKax Danio rario. OTkpeiToe Toniey. MccnemoBarenpckas
pabota «IloBeneHueckne TecThl Ha ppiOKax Danio rario. CtaiiHOE MTOBEICHHEY.

Monyab «MoJiekyJisipHbie 0CHOBBI cejiekium» 9 kiaace (68 uaca)
1. Monexynapuas ouonozus. (20 uacoes)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxnennossie kuciaotel. OCHOBHBIE IPUHIMIIBI cTpoeHUs. [IpakTnyeckas padora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktnueckass pabora «Ompexnenenue kadectBa mnpemnapatoB JHK ¢ nomonisio
CHEKTPOPOTOMETPUN (ITPU HAITMYUU 000PYJOBAHUA).

MartpuuHble CUHTE3bl. Perukanus — OCHOBa KJIETOYHOro JeieHus. [IpuHuumb
permukaruu. [Ipaktuueckas padbora «PenmukaTuBHas MallnHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padota «[1LP (Mmogens ammnudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoennu JJHK. [IpuHimne! penapanumu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mpoMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHUYECKHI
ko1 Tpancmsaius. [Ipaktuyeckas padora «DoaauHr GenKoBy.

Opranusanusi reHoMa BUPYCOB [IpOTHBOBHpPYCHBIE CpEACTBA, MEXAHU3MbI HUX
JEHCTBUSL.

Opranuzanus reHoma OakTepuii  AHTHOaKTEpUATbHBIC npenaparsbl.
UccnenoBarenbckas padbota «PacnpoctpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoMa 3ykapuoT ['eHoMHOe pemaktupoBanue. [Ipaktuueckas pabora
«PaboTa B COBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MTOCIEA0BATEILHOCTEN TEHOBY.

2. Monexynapuote ocnoeot 2enemuxu (20 uacos)

[Ipenmer renetuxku. KparTkas HUCTOpUS  pa3BUTUA  MPEJACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K Opu3HaKy: KaK packpacuTh kota. UYto takoe npusHak? [IyTe oT reHa o
npuzHaka. Myrtamuu. Asnenu. ['eTepo3urorsl U TOMO3UTOTHL. J[OMUHaHTHBIE W
peueccuBHble amnenu. PoneBas wurpa «Amtenun». HcciienoBaTtenbCKUil  TPOEKT
Myrtarennbie GaKkTOpBHI.

['eHbl cTposAT opraHu3M. BkirodeHHe W BBIKIIIOUEHHE OOJIBIIOro Habopa IeHOB.
Kak kneTku noHuMaroT, Kakue reHbl I0JKHBI padboTath. PosneBas urpa «Cyap0a KIeTKI.
I'enwi-nepexmmouarenu. [IpakTudeckoe 3agaHue «AJITOPUTMBI JJI1 KIETOKY.

JluckpeTHOE HaclIeJOBAaHUE NPU3HAKOB. 3aKOHbI MeHJensi: OJIMH T€H - OJIMH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IWHOOOpa3us THOPUIOB MEPBOTO TOKOJICHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS



IIpU3HaKa BO BTOpOM MokojeHuu. [Ipaktnueckoe 3ananue «Pacuiernyienue Bo BTOpOM
nokosieHun». MccnenoBarenbekuil mpoekT «3akoHbl I'. MeHaens B 3KCIIEpUMEHTEY.

3akoHbl MeHzens: HECKOJIbKO TeHOB - HECKOJbKO MpU3HAKOB. JUrubpumHoe
ckpemuBanue. HeszaBucumoe pacxoxzaeHue xpomocoM. lIpakTuyeckoe 3amaHue
«Pemerka [lenneray. CuenieHHOe Hacae10BaHUE.

B3aumoneiictBue reHoB. AuienibHOe M HeayuienbHoe. [IpakTuyeckoe 3aHATHE
«B3anmoencTBHS TeHOB (MOJEIMPOBAHUE CUHTE3A U TPAHCIIOPTA IUTMEHTA B KIIETKY )»

Omnpenenenue nona. [TonoBsie xpomocombl. Camilsl U camku. Biusiaue paktopos
OKpy>Karolien cpeapl. XpoMOCOMHOE ompeneiieHrue mnoja. [lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnemoBanue, crerieHHoe ¢ mojiomy». [IpoGrema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KEHIIUH. TpeX1BETHBIE KOIIKHU.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

['enbl B nomymnsAnusx: Benukoe paBHoBecue. [lomymsamusa. YacToTel BcTpeyaeMocTu
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3ananne «4acToTsl
ajyieneil, TreHOTHUNoB U (eHoTunoBy». MccnegoBaTenbCKUi MPOEKT  «AHaNIM3
TeHETUYECKOW CTPYKTYpHI MOIMYJISIIUYU (Ha OCHOBE 3akoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE BBIBOJAT TOMYJISIMIO W3 paBHOBecus Xapau-BaiinOepra. YucieHHOCTH
nonyysiuu.  PoneBass urpa  «9ddext ocHoBaTens». PoneBas wurpa  «Oddext
OyThUIOUHOTO TopJblKay. [peihd renoB. Myrauuun. HecnydaitHoe ckperniuBaHue.
Nzonsamnnms.

[Tormynsiuu  MEHSIOTCS:  €CTECTBEHHBIM — 0TOOp. MexaHu3M  JeHCTBUS
ecTecTBeHHOTO 0TOOpa. JIBrKymumii oToop. PoneBas urpa «EcrecTBeHHBIN OTOODY.

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue padboTel « Moau@pukannoHHas
M3MEHYMBOCTh PACTCHUH B MpeJieax Balllero MecTa >KUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX Npu3HakoB. KoyMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3BMeHUUBOCTH npu3Haka. Koadduiment nacineayemoctu npusHaka. OTBeT Ha
otoop. [lomck reHOB KOMMYECTBEHHBIX NpH3HAKOB. OIHOHYKJICOTHUIHBIC BapHUAHTHI
reHoB. J[HK-uur. [TomHOreHOMHBINM aHAJIN3 aCCOLMALIH.

«Owmb»y Hanm renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC
uccnenoBanus. [Iporeom, Mmetadonom. [IpakTuueckoe 3aganue « ATPOHOMBDY.

JlomecTukaiysi ¥ IIEHTPbl T€HETHYeCKoro pasHooOpasus. [loucku pacteHuit c
«XOPOIIUMMY TpU3HAKAMU JUIsI 4YesioBeKa. [IeHTphl TEHETHYEeCKOro pasHooOpasws.
Huxomnait MiBanosuu BaBwmiioB. Cenekuusi. KoMOuHaMoHHass ¥ THOpUIHAS CEICKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PsAAbl HACIEICTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTh W U3YYHUTh T'€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBMIbHO XpaHUTh



reibl. KommekuuM TreHeTHUecKuX pecypcoB  pacteHuil. Ilpaktukym — w/mim
HCCIIEIOBATENbCKUI TPOEKT «MeToapl KyJIbTUBUPOBAHHS In Vitro AN COXpaHEHUs
T€HETUYECKUX PECYPCOB PACTEHUM U JI1 YCKOPEHHOW CEIIEKLIAN.

['eHeTMyeckue UEHTPHl B HameW crpaHe. [7e 3aHMMArOTCS TEHETUKOW H
T€HOMMKOM IS HYK]I CEIBCKOTO XO35MCTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JESATEJBHOCTH

3aHATUS B paMKaxX NpOrpaMMbl HalpaBieHbl Ha O0OECTeUeHUE JTOCTUIKEHUS
IIKOJbHUKAMU  CHEAYIOIIMX  JUYHOCTHBIX, METANpPEIMETHBIX M  IMPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.

JINYHOCTHBIE pe3yJIbTaThI:

B cgpepe epasicoanckoco eocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM I€ATEIbHOCTH IIPH BBINOJIHEHUHN UCCIIEIOBAHUN U TPOEKTOB, CTPEMIICHUE K
B3aMMOINOHUMAHUIO U B3aMMOIIOMOIIH.

B cghepe nampuomuueckozo 6ocnumanus. OTHOILIEHUE K OMOJIOTUU KaK K BaKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJaJ POCCUMCKAX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLIEHUBATh
MOBEJEHUE M TOCTYNKH C TO3WLMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KyJbTYpbl; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO ACIEKTa JAESATEIbHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TOHUMaHHE POJUM OHOJOTUH B
(OpMHUPOBAHUU 3CTETUUECKOMN KYJIBTYPhI JUYHOCTH.

B cghepe usuueckoco socnumanus, opmuposanus Kyibmypsvl 300p08bsi U
IMOYUOHATLHO2O ONA20NONYYUs: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 37I0POBBIM 00pa3 ®U3HHU (30pOBOE MUTAHUE, COOTIOEHUE TUTUEHUYECKUX
MpaBUJ U HOPM, COATAHCUPOBAHHBIN PEXUM 3aHATUHN U OTIbIXA, pEryJsipHas puanyeckast
aKTUBHOCTb); OCO3HAHUE MOCIIEACTBUI U HEMIPUATHE BPEIHBIX MPUBbIUEK (YIOTpedieHne
aJIKOTOJIsl, HApKOTHKOB, KypeHHe) U HHbIX (opM Bpena s (u3MUecKoro
MICUXUYECKOTO 3/I0pOBbS; COOJNIIO/IEHUE IMpaBuil OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBEJCHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJIeHUE COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeco socnumanus; akTUBHOE y4acTHE B PELICHUU MPAKTUYECKUX
3a7a4 (B paMKaxX CEMbH, IIKOJIbI, TOpojia, Kpas) OMOJIOTMYECKOM U IKOJIOTHYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPaKTUYECKOMY H3YUYEHHIO MPO(EcCHil, CBI3aHHBIX C
ouosoruen.

B cghepe skonocuueckoco - 6ocnumanus:  OpUEHTAUs Ha TNPUMEHEHHE
OMOJIOTUYECKHUX 3HAHUH MPU PEUICHUH 3a/1a4 B 00JIACTH OKPY>KAIOIIEH Cpe/ibl; 0CO3ZHAHUE
HKOJOTUYECKUX MPOOJIEM U MyTeH UX PELICHUs; TOTOBHOCTh K y4aCTHIO B MPAKTUYECKOU
NEeSATEIbHOCTH SKOJIOTUYECKON HANIPaBICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo2o noOs3HAHUA: OPUEHTAIMS Ha
COBPEMEHHYIO CHCTEMY HAy4YHbIX NpPEACTaBICHU 00 OCHOBHBIX OMOJOTHMUYECKHUX
3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YEJIOBEKAa C NPUPOJHOM W COLMAIBHOW CPENoM;



MOHUMAaHUE POJU OMOJOTUYECKON HAyKU B (DOPMUPOBAHUHM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEPECA K OMOJOTUYECKOW HayKe, HAaBBIKOB
HCCIIEIOBATENIbCKOM JESITEIbHOCTH.

B cipepe adanmayuu x usmeHAOWUMCA YCIOBUAM COYUANBHOU U NPUPOOHOU
cpeovl: aJieKBaTHAs OIICHKA UW3MEHSIONIMXCS  YCIOBUW;, TMPUHATHE pEUICHUS
(MHOUBHIyaTbHOE, B TPYMNIE) B W3MEHSIOUIMXCS YCIOBHUSIX HAa OCHOBAaHHMM aHAIIN3a
Ounonoruueckor MHGOpMAIUK; TUIAHUPOBAHHWE  JIEUCTBUH B HOBOM  CHUTyaluu
Ha OCHOBAHHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOHviMu n03HABAMENbHbIMU OCUCMBUIMU.
ba3oBble JIOTUYECKUE NEUCTBUSL:
® BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKK OHOJIOTHYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHaBJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCU(PUKAIMK OUOJIOTHYECKUX
00BEKTOB (SIBIICHHI, MPOLIECCOB), OCHOBAaHWS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH MPOBOJMMOI0 aHAIN3a;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
IPOTUBOpPEYMsT B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSX; TMpeiaraTh
KPUTEPUU JJIS BBISBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® BBIBIATH JeUUIUTHI HMHPOPMAIIUU, NAHHBIX, HEOOXOJMMBIX JJisi PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

® BBIABIATH [PUYMHHO-CIIEACTBEHHbIE CBSI3U MPU M3YyYEHUH OHOJIOTUYECKUX
ABJICHUM W MPOLECCOB; JeNiaTh BBIBOJBI C HUCIOJIb30BAHUEM JEIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHUH, (OPMYIHPOBATH
TUIIOTE3bI O B3aMMOCBS3SIX;

® CaMOCTOSITENIBHO BBIOMpATh CIOCOO perieHHs yueOHON OMOJIOTUYECKOW 3aaauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEILICHUS, BEIOMPATh HanOosee MOaX0IAIIUi
C YYETOM CaMOCTOSITENBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccaen0BaTeNbCKUE NEHCTBUS:

® HCIIOJIB30BaTh BONPOCHI KaK UCCIIEIOBATEIbCKU HHCTPYMEHT NTO3HAHUS;

e (opmynupoBaTh BONPOCH, (QUKCHUPYIOIIME pa3pblB  MEXKIAY pEalbHbIM U
KeJlaTeIbHBIM  COCTOSIHUEM  CHUTyallMd, OOBeKTa, M  CaMOCTOATEIbHO
yCTaHaBJIMBATh HCKOMOE U IAHHOE;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHUPOBATH CBOIO TIO3HUITUIO, MHCHUE;

® TIPOBOJHUTH ITO CAMOCTOSATEIHLHO COCTABICHHOMY IIIaHy HAOJI0ICHNE, HECTOKHBIH
OMOJIOTUYECKU IKCIIEPUMEHT, HEOOJBIIIOE WCCIECIOBAHNE IO YCTAaHOBJICHHIO
0COOCHHOCTEHM OMOJIOTUYECKOTO 00BbEeKTa (ITpoliecca) u3ydeHus,

® TIPUYUHHO-CICACTBEHHBIX CBSI3€d W 3aBUCUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXy COOO0M;



OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIMIO, MOIYYCHHYIO B
X071e HaOIOACHUS 1 SKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
IpOBENEHHOTO HAOMIONEHUS, YKCIEPUMEHTA, BIIAJACTh HHCTPYMEHTAMHU OICHKH
JOCTOBEPHOCTH TOJYYCHHBIX BHIBOJIOB U 00OOIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE JajbHEIIee pa3BUTHE OMOJIOTHUECKHUX MPOIIECCOB U
UX TOCJEICTBUSA B QHAJIOTUYHBIX HJIM CXOJHBIX CHUTYaIUsX, a TAKKE BBIIBUTATDH
MPEOJIOKEHUs 00 UX PA3BUTHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

PaGora ¢ nuadopmarmei:

MIPUMEHSATDH PA3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI IIPU MTOUCKE U 0TOOpE
Ouonornuyeckod MHGOpMalMM WIM JI@HHBIX U3 MCTOYHHUKOB C Y4ETOM
MPEeI0)KEHHOU y4eOHOM OMOIOTUUECKOH 3a/1auu;

BbIOMpaTh,  AHANU3UPOBATh, CHUCTEMATU3UPOBATb U  HMHTEPIPETUPOBATH
OMOJIOTUYECKYIO0 HHPOPMALIMIO Pa3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS;
HaXOJUTh CXOJIHbIE apIyMEHTHI (ITOATBEPKIA0IIME WIH OIIPOBEPIaloOIIne OJHY U
Ty %€ UJIeI0, BEPCHUIO) B PA3JIUYHbBIX HH()OPMALIMOHHBIX HCTOUYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpeICTaBIECHUS UH(OPMAIUH U
WUTIOCTPUPOBATh pelIacMBble 3314l HECJIOKHBIMU CXEMaMM, AMarpaMMaMy, HTHOU
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh  HAJIEKHOCTh OMOJIOTMYECKOW HMHPOPMALMM TI0  KPUTEPHSM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3alOMHMHATh U CUCTEMATU3UPOBAaTh OMOJIOrMYECKYI0 HH(pOpMAIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUSHLIMU OClCMEUIMU
OO11eHue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYXKJICHHS, BBIPAXKATh SMOIIMHM B IIPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh Ce0s1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MIUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHbIE CpeACTBAa OOIIEHHS, IOHMMaTh 3HA4YCHUE
COIMAIBHBIX 3HAKOB, 3HAaTh W PAacCloO3HABAaTh MPEANOCHIIKA KOH(IMKTHBIX
CUTYaIlMi U CMsITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

NOHWMAaTh HAMEPCHUS JPYTUX, TPOSBIATh YBAXUTCIBHOEC OTHOIICHUE K
co0eceTHNKY U B KOPPEKTHOU opMe HOopMyTupoBaTh CBOM BO3PAKEHUS,

B XOJI¢ JUajiora /Wi JUCKYCCHH 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOn
OMOJIOTUYECKOW TEeMBl M BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha peIICHUE
OMOJIOTHYCCKON 3a7a4M M TOIJIepKaHNue O1aroKenaTeIbHOCTH OOIICHUS,
COTIOCTaBIIATh CBOW CYXACHHUS C CYKICHHSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

MyOJIMYHO TPEACTABIATH PE3YJIbTATHl BBIMOJIHEHHOTO OMOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TTPOCKTA);



® CaMOCTOSITEJIBHO BEIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/1a4 TPE3EHTAIUHN
OCOOCHHOCTEHW ayJAWTOPHUH W B COOTBETCTBUU C HHUM COCTaBJISATh YCTHBIC U
MMACbMEHHBIC TEKCTHI C UCTIOJI30BAaHNEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas eATEINbHOCTD (COTPYAHUYECTBO):

® [IOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIWBUIYyATBHOU
paboThl TIpH pEIICHUH KOHKPETHOW OMOJOTHYECKOW MpOoOJIeMbl, 000CHOBBIBATH
HEOOXOAMMOCTh MPUMEHEHHsI TPYIIOBBIX (HOPM B3aMMOJICUCTBHS TIPH PEIICHUN
MIOCTaBJICHHOW y4eOHOI 3a/1auu;

® [IPUHUMATH LIEJIb COBMECTHOU JESTENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTHKEHUIO: PACIPENENSATh PO, JOrOBapUBaThCs, 00CYKAAaTh MPOLECC U
pe3yibTaT COBMECTHOU pabOThI;

e yMeThb 00001aTh MHEHHUSI HECKOJIBKUX JIIOJICH, MPOSBISTE TOTOBHOCTh
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaOOThI, ONpEIENSITh CBOIO POJb (C
y4ETOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensiTh 3aJadyd MEXJy YJIeHAaMH KOMaHJIbl, y4acTBOBaTh B TPYIIIOBBIX
dopmax paboTsl (00CykaCHUS, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa [0 CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO  COPMYJUPOBAHHBIM  YYaCTHUKAMH  B3aUMOJICHCTBUS;
CpPaBHMBATh PE3YJIBTATHI C UICXOIHOM 3a/1auei U BKJIA] Ka)KJIOr0 YieHa KOMaH bl B
JOCTIKEHHUE PEe3yJIbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TIPOSBIATH
TOTOBHOCTBH K MPEAOCTABICHUIO OTUETA NIEPE TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTH COIUAIBHBIX HABBIKOB W 3MOI[MOHAIBHOTO
WHTEJUJIEKTA IKOJbHHUKOB.

B cgepe oenadenus ynusepcanvHuoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCBUIMU.
Camoopranuszanusi:
® BBIABIATH MPOOJEMBI JUISI PEIICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYyaIMsX,
UCTIOJIb3YysI OMOJIOTUYECKUE 3HAHMUS,

® OPHEHTHPOBATHCS B PA3IMUHBIX TTOIXO0/IaX MPUHATHS PEIICHUN (MHANBUIYaTbHOE,
NPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );

® CaMOCTOSTCIIBHO COCTAaBJISATh QITOPUTM pelieHHus 3agadd (MId ero 4YacTh),
BBIOMpaTh CIOCOO pelleHus Y4yeOHOW OMOJIOTMYECKONW 3adaud C  Y4ETOM
UMEIOIUXCSA PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH
npejyiaraeMble BapuaHThI PEIICHUI;

® COCTaBIATh IUIAaH JEWCTBUHM (IUIaH peanu3alud HaMEUEHHOTO alropuTMa
peIieHus), KOPPEKTUPOBATh MPEJIOKEHHBIN alTOPUTM C YYETOM TMOTyUYEHUS
HOBBIX OMOJIOTUUECKUX 3HAHUH 00 U3ydaeMoM OMOJIOTHYECKOM OOBEKTE;

e JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.



CaMOKOHTPOJIb (pediiekcus):

BJIA/IETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAILIMU U pedIieKkcuu;

JaBaTh aJICKBATHYIO OLICHKY CHUTYyalluU U Mpejiarath IiaH €€ N3MEHEHHUS;
YUHUTBIBATh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH
penieHu y4eOHOW OMOJIOTMYECKOW 3ajlayd, aJalnTUpoBaTh pEIIEeHUE K
MEHSIOIIUMCST O0CTOATEIHCTBAM;

OOBSACHSITH MPUUUHBI JOCTHKEHUS (HEIOCTUKEHUS) PE3YNIbTATOB JICSITEIIbHOCTH,
JaBaTh OILIEHKY NPUOOPETEHHOMY OIBITY, YMETb HAaxOJWUTh ITO3UTUBHOE B
IPOU30LIEANIECH CUTYaIUH;

BHOCHUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3YNIHTATA LETU U YCIOBUSAM.

SMOHI/IOHaJIBHBIﬁ HHTCJJICKT.

pasnuyaTh, Ha3bIBaTh W YIPABIATH COOCTBEHHBIMH SMOIUSIMH M 3MOIUSIMHA
ApYTHUX;

BBISIBIIATH U aHATM3UPOBATH MPUIHHBI IMOIIHIA;

CTaBUTH CeOsI Ha MECTO APYTOro YesioBeKa, MOHMMATh MOTHUBBI M HaMEpEHUS
ApYyroro;

PETYIUPOBATH CITOCOO BHIPAYKECHUS YMOIIHIA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K JIPYTOMY YEJIOBEKY, €0 MHEHUIO;

MIPU3HABaTh CBOE MIPaBO HA OMIMOKY M TaKOE K€ MPaBo JIPYyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOIN YHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX ACHUCTBUHN, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JUYHOCTU (BHYTPEHHSIS
MO3UIIMSA JIMYHOCTH), W KU3HEHHBIX HABBIKOB JUYHOCTH (yINpaBiieHUs cOOOM,
CaMOJIMCIIMIUINHEI, YCTOMYHBOTO TIOBEICHMUS ).

IIpeaMeTHBIE pe3yJbTaThl OCBOCHHUS IIPOTPAMMBI
B no3naBaTenpHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

— mpuoOpeTeHne OMbITa MCIOIB30BAHMS METOJI0B OMOJIOTUYECKON HAYKH C IIEIIBIO

U3Yy4eHUs] OMOJOTUYECKUX OOBEKTOB, SIBICHUM U MPOIECCOB: HAOJIOJICHUE, ONMCAHUE,

MIPOBEICHUE HECJIONKHBIX OMOJIOTHUECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHUCIE C
WCIIOJIb30BaHNEM aHAJIOTOBBIX M IU(DPOBBIX OMOJIOTUUECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHrE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIPYTUX y4eOHBIX MpeaMeToB ((HDU3uKH, XUMHUH, reorpadun, UICTOPUH, OOIIIECTBOZHAHUS
UuT. I.);



— (opmupoBaHue yMeHHUI pemiaTh yueOHbIE 3a4a9d OMOJIOTHYECKOTO COCPKaHNUS,
BBISIBJISITH ~ TPUYMHHO-CIIC/ICTBEHHBIC  CBSI3M,  NPOBOAWTH  KAadeCTBCHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JACJIaTh BHIBOBI HA OCHOBAHUH TIOJTYyYEHHBIX PE3yIbTaTOB;

— (¢dopMUpOBaHHE YMEHHS IUIAHUPOBATh Y4eOHOE HCCIICOBAHHUE WM TPOCKTHYIO
paboTy C y4eToM MOCTAaBICHHOW MeN: (OPMYITHPOBATH MPOOIEMY, TUIIOTE3Y U CTABHUTH
3aJja4dl WCCJICIOBaHMs, BBHIOMpATh aJeKBATHO ITOCTABJICHHON IETM METOHbI, IeNaTh
BBIBO/JIBI 1O PE3YJIbTaTaM UCCIICTOBAHMSI MU TIPOCKTHOM JeATEILHOCTH;

— ¢QopmupoBaHue  uWHTepeca K  yriayOJeHHIO  OWOJIOTMYECKUX  3HAHUM
(mpeanpoduibHas MOATOTOBKA U NMPpodecCHOHATbHAS OPUEHTALINS) U BEIOOPY OMOJIOTHH
KakK MpOQHILHOTO MpeMeTa Ha CTYTICHN CPEIHETO TIOJTHOTO 00pa3oBaHus i Oy yei
MpOoECCUOHANILHON JIeATENIbHOCTH, B 00JIacTU OWOJIOTUH, MEIUIIMHBI, SKOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITCKOTO XO3SIMCTRA;

— BIAJICHUE HaBbIKaMu paboTel ¢ uHOOpMaIUeld eCTEeCTBEHHO-HAYYHOTO
COJICp>KaHMs, MPEJCTABICHHOW B pa3HON popme (B BUIE TEKCTa, TAOJUYHBIX JAaHHBIX,
cxeMm, TpaduKoB, JuUarpaMm, MoJeleil, HW300paKEHUI), KPUTHUUECKOrOo aHaJIHu3a
MH(}OpMAIUU U OLICHKH €€ JI0CTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTUYECKHE 3HAHMS CO 3HAHUSMU JAPYTUX YUCOHBIX
MPEAMETOB; UHTEPEC K YriyOJIeHUI0 OMOJIOTMYECKUX 3HAHUU U BBIOOPY OMOJIOTHUH Kak
NpoQMIBHOTO TpEeIMETa Ha YpOBHE CpeIHero oOiiero oOpa3oBaHus g Oyayiien
npoheCCUOHAIBHOM  JIESITEILHOCTH B 00JIacCTM OMOJIOTMH, MEIUIIMHBI, 3KOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, THIIEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATHCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIIECH CPENbl, BIUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPTraHU3MOB, afanTaIfil K (hakTopaM OKPYKaIoIIen Cpebl;

— 3HAHWE OCHOBHBIX IMOJXOJ0B OMOTEXHOJOTHH, UCTIOIL30BAHMS €€ JOCTYKCHHUH B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTH MCIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK]T YCIIOBEKA,;

— 3HAHHWE OCHOBHBIX IMOJIXOI0B CEJIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHHIA,
XapaKTepU30BaTh TCHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHUS, ONEPHUPOBATH
MOHATUSAMHU, THOPUAM3ANNS, OTHaJeHHAs THOPUAW3aNus, HWCKYCCTBEHHBIH OTOOD,
reTepO3ucC, TpaHCHOpMaIHs, MyTareHe3, TCHETHIECKOE peAaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHW3MOB  peajM3allik  HACJICJCTBEHHOMN
uH(pOpMAIUU U YMEHUE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJICKYJISIPHOM
OMOJIOTHHY ¥ €€ COBPEMEHHBIX HaIIPABICHUH — T'€HOMHUKH, METar€HOMHKH, POTCOMHKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YeIOBEKAa, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
UX JTUArHOCTHKY W JICUCHUS;



— (QopMupoBaHUE YMEHHS HCIOJIb30BaTh MOHITUWHBIN anmapar ¥ CUMBOJIMYECKUN
S3bIK TEHETUKH, TPAMOTHOE MPUMEHEHHWE HAYYHBIX TEPMHUHOB, MOHSTUN, TEOPHH,
3aKOHOB IS OOBSICHEHHS HAOIIOAAEMBIX OHOJIOTHYECKHX OOBEKTOB, SBJICHUM H
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTH (DYHIaMEHT HAyYHOTO MUPOBO33PEHUHI.

B nienHocTHO-OpUeHTalnOHHOM cdepe:

— 3HAHHUC, YTO IIPHUMCHCHHC COBPCMCHHBIX TEXHOJIOT UM MOHCKYHHPHOﬁ Oomonoruu
MMO3BOJICT YCIICHIHO pPCIIaTb TaKue 3JIO6OI[H€BHBI€ HpO6J’IeMI)I, KaK oOXpaHa

OKPY)KaIOHleﬁ Cpeabl, COXpaHCHUC 310POBbA YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
OKOCHUCTCM.



TEMATHYECKOE INTAHUPOBAHUE

Moayanb «Kak ;KHBOTHbIE M PACTEHUS NMPUCIOCAOIUBAIOTCSD> (IBOJIONMOHHASA
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

Orpannuenus
MOpP(hOIOTUUECKUX U
(pM3HOJOTMYECKUX aJanTalui.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MATICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOE coaepxanmne JesATeJIbHOCTD
IIKOJIbHUKOB
1. MBI Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBatenbckue
JKMBbIe€ 00bEKTHI OpraHU3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHMUIIBI,
(6 9) Bun, oco0b — opranusm kak Oenku, Oepe3bl W T.I.)
eauHas cuctemMa. Ananrtaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaIep KaHusl. «CocraBmnsieM KHUTY

pPEKOPAOB  pacTeHHl U
YKABOTHBIX HAILIETO KPas».

2. Bausinue
OKpY:Karouen
cpeabl HA )KUBbIE
opranusmbi (12 )

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA )KU3HEIEATEIIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsTHE
«1Bet u Temno» (KyOuku
JIbJ]a B3BECUTD, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasiin).

[IpakTueckoe 3aHsTHE
«Yro pacTBopsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/lBH>KEHME paCTBOPOB 110
LBETKY».

[IpakTueckoe 3aHsATHE
«Jlen m1aBaeT B Boze
(aiicObepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsTHE
«Jlen npu 3amep3anumn




pacIIMpseTcs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUEe KIETOK).
[IpakTyeckoe 3aHATHE
«Illy6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHall, B3BECUTB).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTb» (MOKHO
pa3lieIuTh HAa BATMaHe
KpacuTelIu U3
d1oMacTepoBy.
[IpakTuueckoe 3aHsTHE
«Kax )kMBOTHBIE TIJIABAIOT
B BOJIe» (DKCIIEpUMEHT ¢
MIATIETKOM ).
UccnenoBarenbekue
paboTsl «BiusiHue cBeta
(Temna, BIaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHUsl B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSX» (HA JJOCTYITHOM
MaTepuare).

3. B3zaumopeiictBust
KMBbIX OPraHU3MOB

(44)

buotnueckue paxropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMIHUK-KEPTBA;
napa3uT-X03siMH) DBOIIOLUS
CTpareruii JoObIBaHUS MHUILY.
CommansHocTh. Bunpl-
BceneHpl. [lepeuens pacTeHunii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3aMMOOTHOIIICHUSIMUA
YKUBOTHBIX TIPU
JTOOBIBAaHUU MTUIIHA
(KOPMYILIKY JJ1s1 ITUIL, TS
TOPOJICKAX WIIH CENBCKUX
KUBOTHBIX). BeO-
KaMepbD».
HccnenoBarenbckas
pabota
«Pacrnpocrpanenue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH




4. YeJsiOBEK B KU3HH
pacTeHui U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna nu, 94TO MEPBOOBITHBIE
JFOJY KWJIA B TADMOHHH C
npupogoii. OJoMalIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus u
ux nukue npeaku. [louemy
BaYKHO MX COXPAHSTb.
Pa3noo6pa3ue KynbTypHBIX
pacTeHUil U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeHUKU Poccum u mupa.

[IpakTuueckas padora
«Pa3noobpazue
KYJIbTYPHBIX pacTECHU B
BaIlleM PErHOHEY.
UccnenoBarenbekas
pabota «Bnusinue
AHTPOTNOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTECHUU B
ropo/Jie/HaCeICHHOM
IIYHKTE».
DKCKypcusl/pakTHYecKas
pabota «OOIIT B Bamem
pPETMOHE — YHUKAJIbHBIE
OOBEKTHI TPUPOIBI».

5. DKoJiornuyecKue
Hummu (6 9)

buocdepa — ogna us3
BaKHEUIITX 000JI04EK 3eMJIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW) | KaK OHU
dopmupytorca? opmupoBanue
3HaHUU 110 OMOpPa3HOOOPA3UI0
KUZHEHHBIX (QOPM,
TIOBEICHYCCKUX
MIPUCTIOCOOICHHUIA,
Moau(UKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIeCTBA U UX THIIBI.
PazButne u cMeHbI
PACTUTEIIBHBIX COOOIIIECTB.

HccnenoBarenbcKue
paboThI «DKOJOTHUUECKHUE
HUIIN BOKPYT T€OS —
onucaHue pakTopoB
OKPYXaroUIEH CpeabD».
HccnenoBarenbckue
paboThl
«®DeHoornuecKue
HAOIIOICHUSD».

Moayab «OcHOBBI pac

TeHHeBOACTBa» 7-8 Kiacchl (68 yacoB)

PaCTCHUEBOACTBO

24)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Hctopus passurus
arpOXMMHUYECKUX 3HAHUU
(pa6otet M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,

II.A. Kocteruena, JI.H.

Tembl OcHoBHOe coaep:kaHue JesiTe IbHOCTH
IIKOJIbHUKOB
Tema 1. BBenenune B | UTo-Takoe paCTEHHUEBOACTBO: [TpakTuueckas padbora

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
ykcnepumenT (6 )

[IpaBuia nmocTaHOBKH
arpo3KCIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTaBJICHHE TMIIOTE3bL, UEIHU U
3a/1a4 3KCIEpUMEHTA 110
BBIPAIIMBAHUIO PACTCHUH B
KOHTPOJIMPYEMOU cpene.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHUE SKCIEPUMEHTA.
OueHka pe3ysibTaToB
JKCIIEPUMEHTA.

OcBoeHne TEXHOJIOTUH
KpPYTJIOTOAUYHOIO BBIPAIIUBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIHPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

HccnenoBarenbekas
pabota «DaKkTopHI,
BIIMSIIOIIHNE HA
IpopacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTuueckas padora
«CO0p yCTaHOBKH I
BBIpAI[BAaHUS PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBHSIX).

Tema 3. Posn
XHMHYECKHUX
3JIEMECHTOB B
NMTAHUHU PACTEHMI

(20 g)

Bopa. PactBop. BerTsixkka.
AHHOHBI, KATHOHHI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Ponb xuMuueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHnyecKue,
MUHEpaIbHbIE,
MUKpoOHnonoruyeckue. Tursl
NUTaHMs pacTeHuil. Bo3aymHoe
U MUHEpaJbHOE (KOPHEBOE)
MMUTAHUE pacTeHU. TpaHCcopT
MUTATEJIbHBIX BEUIECTB
pACTEHUI: BOCXOIAIINN U
HUCXOSIIINN TOK. BaxkHelmnme
Kanuiinele, hochopHbIe U
a30THBIC YI00PEHMUS, UX
cBomctBa. [IpocTeie 1 clioxHbIE
yI00peHusl.

Poct u pa3Butue pacrenuii:
ATamnbl OHTOreHe3a, (PaKToPHI,
BIIMSIFIOILIME HA POCT PACTEHUM:
CBET, I'yCTOTA MMOCAJI0K, TUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTAHUS

[IpakTnueckas padora
«CxeMbl TUTaTENBHBIX
pactBopoB. Pacuer 103
yI0OpeHuit yis
NUTATENbHBIX PACTBOPOBY.
[IpakTuueckas padora
«IIpaBuna cMemBaHuA
yI0OpEeHUIN
[IpakTuueckas padbora
«IIutanne pacrenui:
TEXHOJIOT S
IPUTOTOBJICHUS
NUTATENbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYPY.
[TpakTuueckas padbora
«MOHUTOPUHT
MUHEPAJILHOTO MUTAHUS
pacTeHUN».
[TpakTuueckas padbora
«PacrurenbHas
JTMarHOCTHKAY.
HccnenoBarenbekast
pabota «OreHka
COCTOSIHMSI KOMHATHBIX
pacTEeHUH, PaCTEHUN Ha
HIKOJIbHOW TEPPUTOPHH,




pacTeHuit a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUM.
@opMmBI a30Ta U UX
MpEBpaIllCeHHE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
dochopcomepranux
COEIMHEHUH B KJIeTKE. PoIib
MaKpOAPTUYECKUX COCTMHEHUM
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Bnusuue kanus Ha pusndeckue
CBOICTBA MPOTOILIA3MbI, Ha
(dbepMEeHTHI YTIIEBOOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponp kanus B nogaep:;xaHuu
MOHHOT'0 0OajlaHCca B TKaHSIX, B
MpoILIeccax CaMOPETYIIALIIH.
Perynsaropnas u
CTPYKTYpooOpa3zoBateabHas
pOJb KanblKs. Y4YacTHe B
00pa3oBaHUU KJIETOYHOU
CTEHKH, TOJIJIEpKAHUN
CTPYKTYpBI MEMOpaH U
pEryJisius UX MPOHUILIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduiia,
CXOJICTBO XJiopoduiia u
reMorJioonHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OpPraHUYeCcKOTO MUPA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPO3JIEMEHTHI.
[Ipencraienus o poyu
MHUKPOIJIEMEHTOB B
MeTa00Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOAJIEMEHTOB B PACTEHHUSI.
CuHeprusMm v aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJOTUYECKUX
COCTOSIHHM (ITpH
HAJTUYKN)».
UccnenoBarenbekas
pabota «Or1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocraBiieHHE pa3TUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTUKA U
METOIbI UICHTU(UKAIIIN
HEJ0CTAaTKa/N30bITKA DJIEMEHTOB
IIUTAHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3ammura
pacrenmi (4 1)

[TonsATHE O perymaTropax pocra
pacteHuii. CTUMYJISITOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUN:
1. mpupoaHbie (a0cmu30Bast
KHUCIIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIIECTBA
(MuKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETHYCCKHE
(MOp(aKTHHBI, peTapAaHTHI,
nedoauaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIE CITOCOOBI
MOHHUTOPHHTA.

3ammTa pacTeHU OT
BPEIAUTEIIEN: OCHOBBI
ouomerona.

[IpakTnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMEeHHbIE
CIIOCOOBI MOHUTOPUHTAY.
Hccnenoarenbekas
pabota «Bnusiaue
reTepoayKcHHa Ha
npopacranue  (poct Ha
Pa3HBIX CTAIMIX, B Pa3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHUI.

[IpakTnueckas padora
«MHcekTapuu: mpaBuiia u
YCIIOBUS pa3BeICHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHuil.
®dusnosorus
pacreHuii (8 u)

Bopnas, necuanast u mnouyBeHHast
KYJIbTYpbI, UX TIPUMEHEHHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BObI B KOPHE U
cTebJie pacTeHHIA.

BonHbI peXUM pacTEHUN:
CTpOEHHE YCTHUIL: (aKTOPHI,
BJIMSIIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHUE MEXaHU3Ma
PETyJIALNN UCTIAPEHUs BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAIBHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue porocuHTe3a s
KUBBIX OpraHu3MoB. DakTopbl
pocTa pacTEeHUM: BO3AYX U
aspanus. [lonzemHoe npixanue
pacTeHui: COCTaB MOYBEHHOTO
BO3lyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas padbora
«KopHeBoe naBneHuey.
[IpakTuueckas paborta
«IIpuroroBnenue
npenapara yCTbHI]
METOJIOM CJIETIKa.
UccnenoBarenbekue
paboth «BnusiHue
YCIOBUM COEPKAHUSA
pacTeHU Ha KOJMYECTBO
YCTBHID.

[IpakTuueckas padbora
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUH I10
AKTUBHOCTH
XJIOPOILIACTOBY.
HccnenoBarenbckast
pabota «Onpenenenue
xyopoduna A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPAIBAHUY.

dboTocuHTETHUECKOI
AKTUBHOCTHU PACTEHUMN U
(bakTOpOB, BIUAIONIMX Ha
HEE.

[IpakTuueckas pabora
«Anpanust, COz2 u Os.
JIpIXxaHue pacTeHU.
[IpakTuueckas pabora
«JlpIxaHue pacTeHUM:
OIIEHKA NHTEHCUBHOCTH
JBIXaHUSI PACTEHUU U
IJIOJIOBY.
Uccnenosarenbckue
paboThl «BnusHue
croco0a BeIpalBaHUs
(cocTaBa muTaTEIBLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbIC

ACHEeKThI CeJIeKIIUU
(20 9)

Kaxk 4enoBek cTal UCIIOJIb30BaTh
pactenus? CBsi3b pa3BUTHS
LIMBUJIN3AIUM YCJIOBEKa U
OJIOMAIlTHUBAHUS PACTCHUMU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
M3MEHYHBOCTH — OCHOBHEBIC
CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
M3MEHYHNBOCT.

I'en —MartepuanbHbI HOCUTEID
HACJICJICTBEHHOCTH U
n3MeHUYMBOCTU. HyKJIeMHOBBIE
KHUCIOTHL JIokamm3anus
FeHEeTUYECKOro MaTtepuasa B
KJIETKE. JleTeHne KIeToK.
Penmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpaunckpunuus. Tpancusuus.
Myranumu.

Oddekt OyThUTOUHOTO
TOPJIBIIIKA U TEHETHYECKOE
pazHooOpasue. UTo Takoe
reHO0aHk? 3aueM COXpaHATh
T€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JlomecTtukarus, Bce Ju
pacTeHus U )KUBOTHBIE,
KOTOPBIE )KUBYT PSIJIOM C
YEJIIOBEKOM MM
OJIOMAIIIHUBAOTCA?
MOHO JIi CUNTATH
TapakaHa 0JIOMaIlTHCHHBIM
KUBOTHBIM?).
[IpakTuueckas padbora
«MoaudukanroHHas
U3MEHUYUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[TpakTuueckas padbora
«I'eH — MHCTpYKLMA 110
cOopke kieTku (Ha bucepe
WU KOHCTPYKTOPE)».
[TpakTuueckas padbora
«MyTanus Ha 6yrepOpose
(J1F000M 00BEKT U3
npeabIayIiei padboThl, T1e
U3MCHCHUE HHCTPYKITUH
IpUBEAET K U3MEHEHHIO
BHEIIIHET0 BUA
00BEKTa)».




COXpaHEHHsI TCHETHUECKUX
pecypcoB pactenuit (X Situ u in
situ).

3nauenue padot H.M. BaBumnosa.

3aKOH rOMOJIOTHYECKUX PAIOB.
L{eHTpbI TPOUCXOKIACHUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINH.
I'ubpunmuzanus. ®opmsl oTOOpA.
OcHOBHbIE HANPABJICHUS
CEJICKIMU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

Ectb n1m xu3Hb B npooupke?
buoTtexHomorus KyabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pe1akTHPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JOCTUKEHHUS TEHETUYECKOTO
pPEaKTUPOBAHUsI PACTEHUM.

[IpakTuueckas pabora 1o
rpynnam «OTKyna Ha
HaIIUX CTOJIAX
(PYKTHI/OBOLLIN/3TAKI.
[IpakTrueckas padora
«Bprpammaem ropox. Kak
IPOBECTH CKPEILIMBAHKE Y
ropoxay.
Hccnenoarenbekas
pabota «BpIpamuBanue
pacTeHuid B IpOOUPKE»
(MOYKHO BOCIIOJIB30BaThCS
pe3yabTaTaMu
OPEbLIYIINX
AKCIIEPUMEHTOB 10
COCTaBJICHUIO
NUTATENbHBIX PACTBOPOB
JUTSL paCTEHUN ).
[IpakTuueckas padora
«]'eHOMHBIE HOKHUIEI
(MoaenpoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacrurennHas

npoaykiusi (8 u)

Hanzemurbie u mog3eMHbIE
opransl pactenuid. [lober u
BUJIOM3MEHEHHBII o0er
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTCHU.
[TonsiTHe 0 KauecTBE MPOTYKTOB
nutanus. [IpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIoOpTHEIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUTAHUS.

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CreKTpo(hOTOMETPHHU.
[TorenunomeTpus.
Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHuenTpauu (II1K) n
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaAHUS.
UccnenoBarenbekas
paboTta «O1neHKa KayecTBa
BBIPALICHHOU
MUKpO3€eJIeHN» (JTu00
CBOSI, TMOO M3 Mara3uHa).
[IpakTuueckas pabora
«Metopl O1IEHKH
Ka4yeCTBa PaCTUTEIIbHON
POIYKIIUN: XPaHECHUE U
COXPAHHOCTh
MTUTATETBHBIX BEIIECTB
(Mo 1ocTynmHOMY
000pyTI0BAaHHUIO).
UccnenoBarenbekast




pabota «OnpenencHue
BuTamMuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
TUTOaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUsD.

Monyasb «buorexHosorus» 7-8 kiaaccel (68 yacon)

Tembl

OcHOBHOE coepKaHue

JlesATeJILHOCTD
IIKOJbHUKOB

Tema 1.
Bbuorexnosgorus
4 v)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UYEM
UX TIPEUMYIIIECTBO TIEPe]T
XUMUYICCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKHA U TKaHU
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOpPHI.

CoIpbe st OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH yTIEPO/Ia,
azota, hochopa, MUKPOIIIEMEHTOB.
NccnenoBanne HOBBIX HCTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTNITHMH3AIIAH TTPOIIECCOB
ouocunrteza. Metozpl
ONTUMH3AIINN TUTATEIBHBIX CPE]I.

[IpakTuyeckas pabota
«IIpumepsr
IPUMEHEHUS
OMOJIOTHYECKUX
0O0BEKTOB B TBOCH
YKU3HI.

Tema 2.
Muxkpoomnosorus
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue 6akTepraTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
M CJIO’KHBIC METO bl OKPAIITHBAHHSI
Oakrepuil. ®Du3nonorust 0akTepui:
NUTaHKE, ABIXaHUE, POCT U
pPa3MHOXKEHUE. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTPEeMOUITBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlaGoparopHas paboTa
«DUKCUPOBaHHbIE
npenapartbl OakTepuil.
Onpenenenue GopMbl
PETIOKEHHBIX
KYJBTYp
MUKPOOPTaHU3MOB,
VCIIOJBb3YS IIPOCTON
METOJI OKPACKH».
JlabopaTtopHas pabota
«OnpeneneHue Tumna




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxkenne. otoTpodHbIC U
XeMOTpOo(HBIE OAKTEPUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIAIbHAs MOJAENb POCTA.
Kuneruka rubenu
MHUKPOOPTaHU3MOB.

[TaTorenusie 6akTepuu. YymHast
Majio4uKa U YepHasi CMEPTh,
00TynH3M, CTOJIOHSIK, TYOSpKYyJIe3.
Hcropust 60pbOBI €
OakTepUabHBIMU UH(DEKITUSAMH.
BoiiHa 6€CKOHEUHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3MBbI 1EUCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. YyBCTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunernueckoe
onucaHne OMOCUHTE3a MPOJTYKTOB
MHUKpOOpranmsmMamu. bakrepun,
KOTOPBIE MOTYT pasjiaraTh
MJIaCTHK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accoualiu
PacTEeHU C MUKPOOPTaHU3MaMHU

KJIETOYHOW CTEHKH
METO/IOM OKpAIlIMBaHUS
o ['pamy» (mipu
HAJIUYUU PEAKTHUBOB).
JlaGoparopnas pabota
«IIpuroroBienue
PYKU3HEHHBIX
pernapaToB
MOJIOYHOKHUCITBIX
OakTepuii».
JlabopaTopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [lerpm».
Jlaboparopnas pabota
«Brimenenne uncTon
KyJbTYpbI OaKTEpHIl.
Meton pa3BeeHui.
Metoa “CTOLAIIErO
HITPUXAY.
JlabopatopHas pabota
«Mopdomnoruyeckas
XapaKTePUCTHKA
BBIJCIICHHON YHUCTOMN
KYJBTYPHI:
XapaKTEePUCTHKA
KoJIOHUH, (hopMa
OakTepuil, TUI
KJIETOUHOUW CTECHKI.
JlaGopartopnas pabota
«CpaBHeHuE pocTa
MUKpPOOPTaHU3MOB Ha
yarike 0e3 u ¢
n00aBICHUS
QHTUOMOTHKOB.
Uccnenoarenbckas
pabota «Ilonck
MUKPOOPTaHNU3MOB
o0maarommx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIOY.
Uccnenoarenbckas
pabota «Brinenenue
MOJIOYHOKHUCIIBIX
OakTepuit,
UCCIIEIOBAHUE UX




AKTUBHOCTH.
HccnenoBarenbckas
pabota «BpigeneHue
OakTepuii MOJE3HBIX
JUTS PACTCHUI.

Tema 3.
JyKapuoTHYeCKHue
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(Iu1ecHeBBIE TPUOBI,
JIP OZKIKH,
Bogopocan) (12 u)

[1necHeBbie rprOBI TPOAYLIEHTHI
OMOJIOTUYECKHU aKTUBHBIX BEIIECTB
OO6m1as xapakTepUCTHKA APOXKIKEN
caxapomunetoB. Mcropus
UCIIOJIb30BAHUS IPOXOKEH B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoorum BUHOAEIUS U
XJIe00IeUCHMS,
CIIEHMATU3UPOBAHHBIE PACHI
Opoxckeil. MeTabomu3M JpoAoKen.
Peakuus cniupToBOro OpoKeHMUS.
[TonydeHne BTOpUYHBIX
MeTa0O0JIUTOB B APOXIKaX. Jpoxoku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tonyuenue 1eeBbIX OCIKOB B
TPOMKAKAX.

Oco0EeHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUSA Y
IPOXOKEN, 3HAUCHNUE U3YUYCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3ALMHU TPOLIECCOB
KYJIbTUBUPOBAHUS APOFKEBBIX
ITaAMMOB, TOHUMAaHHSI IPUYNH
NaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOMCKa MUIIICHEN (QyHTUIIUIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[penapaToB.

Bopopocinu — nepcrieKTuBHbBIN
0OBEKT sl MPOU3BOJICTBA OEJIKA U
yTJIeBOJIOB. broTexHomornueckue
METOIbl OYUCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbl. CXEMbI OUYUCTKHU.
buodunbtpsl, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTHUBHBIA UJT ¥ BXOJISIIIHNE B HETO
MUKpoopraHusmsl. Mcronb3oBanue
BOJOPOCIIEN B OUUCTKE CTOUYHBIX
BOJI.

JlaGoparopnas pabota
«IToacueT kieToK
TIPOXKEN B Kamepe
['opsieBay.
JlaGoparopnas pabota
«OO0HapyxeHHue
IPOJYKTOB CIIUPTOBOTO
OpOKEHHUSI: STUIIOBOTO
CIUPTA U YTICKUCIIOTO
raza.

Jlaboparopnas pabota
«Habmonenue
Pa3MHOKCHHSI
TIPOMIKEBBIX KIIETOK.
[IpakTnueckas padbora
«ITomyuyenne TBOpora n
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaxTepuii».
[TpakTuueckas pabora
«OcHOBHBIE BUJIBI KBaca
U UX XapaKTEPUCTUKA»
«lpoxxu u
MOJIOYHOKHCITBIC
OaxkTepuu,
IPUMEHSEMBIE TS
IIPOU3BOJICTBA KBACay.
[TpakTuueckas padbora
«CpaBHUTETBHBII
aHaJIN3 Pa3BUTHUS
JIPOXKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBHSIX).
[TpakTuueckas padbora
«MeTo1pl OLICHKH
CBOMCTB
XJ1Ie0OTEeKapHbIX
TIPOAKIKEH.
OcoOenHoctu
IPUMEHCHUS




IPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TPOKIKEN.
UccnenoBarenbekas
paborta «BnusHue
(U3UKO-XMMHYECKIX
(akTOpOB Ha KAUECTBO
OMOTEXHOJIOTMYECKON
npoayKiuu (KBac,
kedup, CoIp, XJ1ed U
Tp.)».
Uccnenosarenbckas
paborta «Bnusinue
(UBUKO-XUMHUECKUX
(bakTOpOB HA POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4. HacnencTBeHHOCTE U [IpakTuyeckas pabota
Hacaeacreennas M3MEHUYNBOCTb — OCHOBHBIE «MoaundpukaunoHHast
uapopmanus (8 4) | CBOWCTBA KUBBIX OPTaHU3MOB. U3MEHYUBOCTD (JIUCTHS,
N3menunBocTh. Buibl UTOJIKH C OJTHOTO
V3MEHYUBOCTb. JIEpEBA)».
['en —maTepuanbHBIN HOCUTEND [IpakTuyeckas pabora
HACJIEJICTBEHHOCTH U «I"eH — MHCTPYKILUS O
n3MeHunBocTU. HyKiiemHOBbIE cOOpKe KJIETKH (Ha
KUCIOTHI. JIokanu3anus oucepe uiu
T€HETUYECKOr0 MaTepHalia B KOHCTPYKTOPE)».
KJeTke. [lenenue KieTok. [TpakTuueckas pabora
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJIEKYJISIPHON OHOJIOTHH. OytepOpoe (moboi
Tpanckpunmus. TpaHcnsauus. OOBEKT U3 MpeAbLAYIIeH
Myraruu. paboThl, T U3BMEHEHNE
WHCTPYKIIUH TPUBEIET
K U3MEHEHUIO
BHEIIIHETO BHUJIA
00BeKTa)».
Tema 5. [TomoxeHune BUPYCOB B CUCTEME [Ipocmotp
Bupycousorusi (6 4) | opranndyeckoro mupa. CTpyKTypa v | JOKYMEHTAJILHOTO
XUMHUYECKUN COCTaB BUPYCOB. ¢dbuapMa o0 BUpycax.
Knaccudukanust Bupycos. [Ipaktuueckas paboTa.
Penponykuus Bupycos. Bupycsl - | «MeTon pa3BeacHum.
BO30yAUTENN UH(DEKITMOHHBIX [IpakTiueckas pabora.
6one3Hneil. OHKOBUPYCHI. «TutpoBanue
bakrepuodaru: crpoenue, O6akTepuodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo 11 60pHOBI C
BHUpYCaMHU.

Tema 6. 'ennas

OCHOBBI T€HHOM HHXCHCPHUHU.

[IpakTuueckas padbora

HHKEHEePHUs U Bexkropa. Cnenuduyeckue «OHIOHYKII€a3bl
OMOTEXHOJI0TUH dbepMeHThI OaKTepui. pectpukiuu (padota ¢
8 4) buotexHonoruu npoayKiuu HYKJICOTUITHBIMU
OCJIKOB B OaKTEPHATBHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJbTypax. JlocTHKeHUs: TeHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTUH. [TpakTrueckas pabora
CRISPR/Cas — cucrtema «I"eHHBIC HOYKHHIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuit u apxeit. TMO. Metoasl | (MozenupoBaHue Ha
noxyuyenust ' MO. Oymare)».
Urpa-guckyccus:
«Bpmurpaii rpaHT Ha
coznanne ['MO».
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Buorexnonoruu B JIOMAIITHUX KUBOTHBIX; «JlomecTukanus, Bce JIu
’KMBOTHOBOJICTBE COBPEMEHHBIE KCIIEPUMEHTBI 1O pacTeHUs U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE JKUBYT PSAJIOM
(Jiucuiia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCIEPUMEHTHI HAYYHOU IIKOJIbI OJIOMAIlIHUBAOTCS?
akazeMuka bensena). MO>KHO JIM CHUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKUBOTHOBO/ICTBE: TPAHCILJIAHTAILIUS | OJOMAIIIHEHHBIM
SMOPHUOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [IpakTuueckas padbora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Meroauka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIUPOBaHUE HA
pa3BUTHH 3a00JIEBaHUH JOMAIIHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTuyeckas pabota
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBieHue panyoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS 5KUBOTHOTO,
*UBOTHBIX. [TonoxurensHoe u pacyer pacxoJI0B Ha
no0o04YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha UccnenoBarenbckas
OpraHu3M B XOJI€ JICUCHUS paborta «OneHka
YKUBOTHBIX; LIEJIU U 3a/1a4U KauyeCcTBa MOJIOYHOM
BeTepUHApUM. buoTexHomorus POTYKIIAM.
KOPMOBBIX MPenapaTosB.
Tema 8. OCHOBHBIE METO/IbI CENEKIIUH. [IpakTuueckas padbora

BbuorexHoJ/Jioruu B
PacTeHUEBO/CTBE

I'ubpuauzanus. opmer oTéOpa.
OcHOBHbBIE HaNPaBJICHHUSI

«BpIpammBaem ropox.
Kak nmposectu




(10 )

CEJIEKIINU: YIyUllIEHUE
YPOKaNHOCTH, yCTOMYMBOCTH K
OMOTUYECKUM U AOMOTUIECKUM
dakTopam.

OCHOBHBIE MTOJXO/IbI CEJICKIIUU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpunuzausi,
OTJaJeHHas THOPHUIN3ALINS,
MCKYCCTBEHHBIN 0TOOP, TETEPO3HC,
TpaHchopMalysi, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHUE).
Uctopus cenekunu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BAKHEUIINX COPTOB KYJIBTYPHBIX
pacTeHuil.

Kak yenoBek Moxer
MOU(DUITUPOBATH pacTEHUS?
I'ennas nrxenepus pacteHuil: Yro
TaKO€ reHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Meroasl nonyuenus. O0pa3oBaHue
OIyXOJIEW Y PACTCHHUI.
ArpobakTepuanbHas
Tpanchopmanus: Ti-T1a3Muabl.
I'ensr T-ZIHK. MonexynsipHo-
FeHETUYECKUE MEXAHU3MBbI
TpaHcopmaruu. ['eHeTHUECKOE
penaktupoBanue. CoBpeMEHHbIE
MOAXObI U TOCTH>KECHHUS
T€HETUYECKOT0 PEJaKTUPOBAHUS
pacTeHuil.

EcTb 11 xu3Hb B IpoOupKe?
buotexHonorus KyabTypHBIX
pacTEHUM.

CKpEIIUBaHUC Y
TOpOXay.
[IpakTuueckas padora
«]'eHOMHBIE HOKHHUIIBI
(MoJileTMpoBaHKe
paboOTHI CHCTEMBI
CRISP-Cas).
HccnenoBarenbekas
pabota «BpipanimBanue
pacTeHul B IpoOHpKe»
(MOXHO
BOCTIOJIb30BaThCS
pe3ysibTaTaMu
PEIBIIYIINUX
AKCIIEPUMEHTOB 10
COCTaBJICHUIO
TUTATEIILHBIX
pPacTBOPOB IS
pacTeHuii).

Moayab «MoJiekyJsipHble 0CHOBBI Gu3H0JI0TuU U (papmakoorum» 9 Kiace

(68 yacoB)
Tembl OcHOBHOE cojiep:KaHue JesiTeJIbHOCTh
IKOJbHUKOB
Tema 1. Benenue. buorennnie anemMenThl: | MccienoBaTenbckas
duzunojornueckas opranorensl: O, C, N, H. pabota
xumus (20 1) AxTuBHBIE POpPMEBI KHCTOpoaa, uX | «KoaudecTBeHHas
MOJy4YeHHEe, HeUTpanu3aiusl. OIIEHKA COJIepKaHUS

MakponneMeHTbI: TPOLEHT

MHKPOJ3JICMCHTOB HUJIU




COAEpKaHUS B OpraHu3Me,
BBITIOJTHsIEeMast QyHKITHS,
COJIep>KaHUE B MIPOAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIEMas QyHKITHS,
CoZIepKaHUE B MPOYKTaX MUTAHUSI.
[TocnencTBus nepeo3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BunbcoHa, CBSI3aHHBIE €
MeTa0O0JIM3MOM ME/IH.

TOKCUYHBIEC PJIEMEHTHI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
Jucnunuaemun.

Vriesosapl. 3a00IeBaHUS YSTIOBEKa,
CBSI3aHHBIC C HAPYIICHUSMU
yraeBoaHoro oomena. CaxapHbIi
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIOBEKa, CBS3aHHBIC C
HapyILIeHUIMHU OEJIKOBOTO OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
MexanusM nenctsust. Kitaccol
(hepMEHTATUBHBIX PEAKIIUM.
KodepmeHTsL.

BuTtamuHbl KUpOpacTBOPUMBIE,
BoJIopacTBopuMeIe. [IpeBpaliienne

BUTAaMUHOB B TTUIIIEBHIX
TPOIYKTaxX).
[TpakTHdeckoe 3aHATHE
«KauecTBeHHBIC
peakiuu Ha
OpTaHUYECKUC
MOJICKYIIBD).
[TpakTHdeckoe 3aHATHE
«JIeHaTypaIus OCIKOBY
[TpakTHdeckoe 3aHsATHE
«M3yueHne akTHBHOCTH
aMUIa3b».
[IpakTuueckoe 3aHsTHE
«/lnanus (knetouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. [ TIokoHeorenes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oseBanus. [IpakTrueckoe
3aHATHE: «pEUICHUE 3a7a4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsbl.
OyHkMM MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THUIBI KOHTAKTOB MEX]Ty KIIETKaMHU.
3HaueHUE MEKKJICTOUYHOU
KOMMYHUKALMH JUIS1 310POBbSI
Opra’usma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
Teppuropun. HememOpanHbie
OpraHOU/IbL.

Tema 2.
MouiekyasipHast
ounostorus (20 u)

OCHOBHBIE BEXU PAa3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KHUCOTHI.
OCHOBHbBIE PUHIIUIIBI CTPOCHUSI.
MatpuuHble CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[TpuHIMIBI pEIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMIBI penapanuu.
Tpanckpunus.

I'enernueckuui koa. Tpancisauus.
Opranu3anusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JIEUCTBUS.
Opranuzanusi reHoMa OakTepuit

[IpakTuueckas padbora
«Brraenenune JIHK u3
OaHaHa.
[IpakTuueckas padbora
«Mopens [JHK-
OpHUTaMI».
[IpakTuueckas padbora
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momorpro
CHEKTPOHOTOMETPHIDY
(Tpu HATTUYWH
o0opyIoBaHus).
[IpakTuueckas padora
«PennukaTuBHas
MaliHa (urpa-




AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranuzanusi reHoMa 3yKapuoT
I'eHOMHOE pelakTHpOBaHUE.

JEMOHCTPALIHS )».
[IpakTuyeckas pabota
«THP (Monens
aMIuIipuKamms Ha
Oymare)».
[IpakTuyeckas pabota
«Cumna mpoMoTopay.
[IpakTuyeckas pabota
«Pemenue 3agau Ha
T€HESTHUYCCKUM KO.
[IpakTuueckas padora
«DoJTUHT OEIKOBY.
HccnenoBarenbckas
pabota
«Pacnpocrpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpU».
[IpakTuyeckas pabora
«Pabora B
COBPEMEHHBIX
FeHEeTUUECKHUX 0a3ax
na”HbIX. [IpoBeneHue
In silico ananuza

MIOCJIETOBATENBHOCTEN
T€HOBY.
Tema 3. [Tonsarue o nexapcrBax. [Ipunnuns! | MccnenoBarenbckas
dapmakosiorus MO/IX0/1a K MOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. 110 OIPEIEICHUIO

CKpWHMHT U €70 METO/IBI.

ITytu BBegenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BeackiBanue
(abcopOrust) nexkapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUSI.
TpaHcnopT JIEKapCTBEHHBIX
BelIEeCTB. [ 'eHbl 1 OeJIKu nepBo
¢da3bl OuoTpanchopmanuu. [lytu
BBIBE/ICHUS JICKAPCTB M3
OpraHu3Ma. DKCKpeus u
sanuMuHanus. ['eHsl u Oenku
BTOPO# (pa3bl OuoTpanchopmauu.
®apmakoauHaMuKa. I 1aBHOE U
no6oyHoe, pe30pOTHBHOE U
MECTHOE, MIPSIMOE, HEMIPSIMOE U
pedaexkTopHOe AeCTBHE.

TOKCUYHOCTH BEIICCTB
Ha apTeMUAUSIX.
[TpakTuueckas pabora
«Kapra skcnpeccun
n10(haMHHOBBIX U
CEpOTOHUHOBBIX
pELENnTOPOB B MO3Ie
MBIIIICH).
HccnenoBarenbckast
pabota
«lloBenenyeckue TeCThl
Ha prIOkax Danio rario.
CaeTio-TeMHas
Kamepay.
HccnenoBarenbckas
pabota
«IloBeneHuyeckue TeCThl




Bubl B3auMOaECTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPHUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHn3MBbl TUTaHA-pEeLEeITOPHOTO
B3auMojencTBUs. CeIEKTUBHOCTD
(M30MpaTeaIbHOCTD) JCHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakooruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
Kypapenog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi peryssuus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE pELICITOPHI: TUIIHI,
MOJICKYJISIpHAsl OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHU S, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTHTHBIX
METUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHUE IPEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
UMMYHHTETA. PapMaKOJIOTHUECKas

Ha peIOKax Danio rario.
OTkpBITOE TIOJIEY.
HccnenoBarenbekas
pabota
«IToBeneHuecKme TECTHI
Ha prIOkax Danio rario.
CraitHoe moBeCHUEY.
[IpakTrueckas padora
«BnusiHue agpenanuna
Ha CepJICYHbIC
COKpaILEHUS
(mporpaMMHOE
oOecrieueHue)».
[IpakTuueckas pabora
«l'ucromornueckue
npenaparsl UMMYHHOU
CUCTEMBI».
[IpakTuueckas pabora
«'ucronorunyeckue
npenapatbl HEpBHOM
CUCTEMBI».




XapaKTepUCTUKA UHTEPJICUKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETAa, MEJIUAIIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCTIAJIUTEILHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoornyeckas
XapaKTePUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH IEUCTBHS HA
LEHTPAIbHYIO CUCTEMY.
®du3nosiornyeckuii coH; ¢as3bl CHa.
Buner Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THIIBIL.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTCHHBIE JIMTAH Ibl OTTUATHBIX
PELENTOPOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HA (DYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO C(hepy, PBOTHBIM
LEHTp, apTepHAIBHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIC PEIIENTOPHI, UX
JIeHICTBUE Ha KJICTOYHELIE
MeMOpaHbl, Ha JIETIOHUPOBAHKE
TKaHEBBIX MOHOAMUHOB.
[ToTeHnman-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU ,Z[€I>'ICTBI/ISI
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IHoTcHOMuaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.

Monayab «MoJiekyJisipHble 0CHOBBI cesiekinm» 9 kiaace (68 yacos)

u3MmeHeHus B crpoenuu JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranu3anys reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUabHbIE MTPENapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOE coep:kaHue JeATeJIbHOCTH
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU PAa3BUTHS [IpakTuyeckas pabota
MouiexkyasipHasi MOJICKYJISIPHON OMOJIOTHH. «Boinenenue JJHK u3
ounostorus (20 u) HyxkienHoBBIE KUCIIOTHI. OaHaHa.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTueckas padora
Marpuunsie cunTesbl. Perumkanus | «Mogens JITHK-
— OCHOBA KJIETOYHOTO JEJICHUS. OpUTaAMMY.
[IprHIMIIBI peIUTMKALUN. [IpakTueckas padora
Mytanuu. YTo BeI3bIBAET «Onpenenenue

KauyecTBa MpenapaTroB
JIHK ¢ momoristo
CHEKTPOHOTOMETPUI
(Tpu HATTUYWH
00opyI0BaHUs).
[TpakTuueckas pabora
«PermkaTuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[IpakTuueckas padbora
« TP (Mmoxens
aMIMuKaIus Ha
Oymare)».
[IpakTuueckas padbora
«Cuna mpomMoTopay.
[IpakTuueckas padbora
«Pemnienue 3a1ay Ha
T€HEeTUYECKUN KOJI.
Tpaucasauus».
[TpakTuueckas padbora
«DonauHT GETKOBY.
Uccnenoarenbckas
pabota
«PacripocTpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEpHil».
[IpakTuueckas padora




«PaboTa B OBpeMEHHBIX
TFeHETUYECKUX 0a3zax
naHHbIX. [IpoBenenune
In silico ananuza

IIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 2. [Ipenmert renetuxu. Kparkas Ponesas urpa
MouiekyJsipHbIe UCTOPUS PA3BUTHS NIPEJICTABIICHUSA | «AJICTIN.
OCHOBBI T€HETUKH O HaCJIEJICTBEHHOCTH. UccnenoBaTtenbekuii
(20 u) OT rena K Npu3HaKy: KaKk poeKT MyTareHHbIe
packpacuTh KoTa. YTo Takoe (bakTopsI.
npusHak? [lyTe OT reHa 1o Ponesas urpa «Cynp0a
npu3Haka. Myranuu. Amenu. KJIETKW». [ eHBbI-
['eTepo3UroTsl U TOMO3UTOTHI. IIEPEKIIFOYATENH.

JIoMUHaHTHBIE U PEIICCCUBHBIE
aJuIeTIu.

I'ens1 cTposT Opranusm.
BxitoueHue u BBIKITIOUEHUE
OospIoro Habopa reHoB. Kak
KJICTKY TIOHUMAIOT, KAKUE TeHbI
JOJKHBI paboTaTh.

JIucKkpeTHOE HacleJOBaHUE
MPU3HAKOB. 3aKOHBI MeHaens:
OJIVH I'€H - OJIUH Npu3Hak. Cxema
CKpeIlIuBaHus. 3aKOH
eAMHO00pa3usi THOPHUIOB NIEPBOTO
MOKOJIEHUA. 3aKOH PACIICTUICHUS
IpU3HAaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOJIBKO
TE€HOB - HECKOJILKO MPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
HeszaBucumoe pacxoxieHne
xpomocoM. CliernieHHoe
HacJieJOBaHHeE.

B3aumonaeiicTBue reHoB.
AJNENBHOE U HEAIUIENBHOE.
Onpenenenue nona. [lonossie
XpOMOCOMBI. CaMIIbl U CAMKH.
Brnusinue hakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nona. Ilomoseie
xpoMocomsbl. [Ipobnema
JIOTIOJIHUTEIIBHOU X-XpOMOCOMBI Y
MKEHILYH. TpeX1BETHbIE KOIIIKH.

[IpakTueckoe 3aanne
«ANTOpPUTMBI 17151
KJIETOK».
[IpakTueckoe 3aanne
«Ennnoobpasue
MIEPBOTO MTOKOJICHUSI.
[IpakTueckoe 3aanne
«Pacuennenue Bo
BTOPOM MOKOJICHUN.
Uccnenosarenbckuii
MPOEKT «3aKoHBbI [
Mennens B
DKCIIEPUMEHTE).
[IpakTyeckoe 3aanue
«Pemertka [lenneray.
[IpakTueckoe 3ananne
«HacnenoBanue,
CLEIUIEHHOE C TTOJIOM.
[IpakTueckoe 3aHsTHE
«B3anmoaencTBus
reHOB (MOJICIMPOBAHUE
CUHTE3a U TPAHCIIOpTa
MIUTMEHTA B KJIETKY)».




Tema 3.
MouiekyasipHbie
OCHOBBI CeJICKINH
(28 v)

['eHbl B mOnyJIAUsAX: BEIUKOE
paBHoBecue. [lomymsamus. YacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesisa. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsiiun
MEHSIOTCSI: YUCIIEHHOCTD,
MHUTpalys ¥ BEIOOp cynpyra.
DaKTOpbI, KOTOPHIE BHIBOJSAT
NONYJIALIMIO U3 PaBHOBECUS XapIu-
Baiin6epra. UuciaeHHoCTb
nonyJyianuu. Ponesas urpa
«Ibdext ocHoBaTens». peid
reHoB. Myranuu. Hecityyalinoe
ckpemuBanue. N3oismusi.
[Tonmynsunuu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanu3m
JEeNUCTBUS €CTECTBEHHOT0 0TOOpA.
JBroKymuii oToop.
MonaudukarmonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOAU(DUKAITUOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HaCJIEAyeMOCTH Mpu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKICOTUHBIE BAPUAHTHI
reroB. [IHK-uumn. [ToamHoreHoOMHBIHM
aHaJIN3 acCOIlMaI.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosioM. JloMecTUKanus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Toncku pacTenmii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yesoBeKa. LleHTpel reHeTnyecKkoro
pazHooOpasus. Hukomnait IBaHoBUY
BaBuiios. Cenekius.
Kombunarmonnas u ruopuaHas
cesiekius. I 'ereposuc.

[IpakTnueckoe 3aanne
«YacToTsl aneneu,
TE€HOTHUIIOB U
(hEHOTUTIOBY.
HccnenoBarenbekuii
IPOEKT «AHaIU3
TEHETHUYECKON
CTPYKTYPbI MOMYJISIUH
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3ddext
OYTBUTIOYHOTO
TOPJIBIILIKAY.

Posnesas urpa
«EcTecTBeHHBIN
0oTOODY.
UccnenoBarenbekue
paboThl
«MoaundpukaunoHHast
U3MEHYHUBOCTD
pacCTEeHMI B Ipeieiax
BaIlIETO MECTa
KUTEITBCTBAY.
[IpakTyeckoe 3aanue
«ATPOHOMBD.
[IpakTueckoe 3aganue
«I"oMonornueckue
PAIbI HACTEICTBEHHOM
U3MEHYUBOCTH.




CoxpaHUTbh U U3YYUTh I'€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuibHO
XpaHUTh TeHbl. Komnekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTobpl KyIbTUBHPOBAHUS 1N Vitro
JUJISL COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs1
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LHEHTPHI B HAIIEH
crpane. [ e 3aHumMarorcs
TCHETUKOW U TEHOMUKOM 11 HY KT
CEJIBCKOI0 X0351CTBA.
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