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INOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh ¥ Ha3HavyeHWe mporpammbl. [Iporpamma paspabotana B
COOTBETCTBUM C TpeOoBaHusIMU DeAepalbHOTO rocyJapCTBEHHOT0 00pa30BaTENbHOTO
CTaHIapTa OCHOBHOTO oOmiero oOpa3oBaHUS, OpPUEHTUPOBAHA Ha oOOecreueHHe
WHAUBUIYAbHBIX TMOTPEOHOCTEH OOydaloIMXCcs W HanpaBlieHa Ha JIOCTHUKEHUE
MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIIET0 0Opa3oBaHMsI C
y4eTOM BBIOOpa ydYacCTHHKAaMHU OOpPa30BATEIbHBIX OTHOIIEHWW KYpCOB BHEYPOYHOU
JeSATEIBHOCTU. JTO MO3BOJISIET 00ECIEYUTh EAMHCTBO 00s13aTenbHbIX TpeOoBanuii GI'OC
BO BCEM IMPOCTPAHCTBE IIKOJLHOIO OOpa30BaHUs: HE TOJILKO Ha ypOKE, HO U 3a €ro
[peICIIaMHU.

AKTyanpHOCTh  peaju3alldd JaHHOW  MporpaMmbl  OOyCIIOBJIEHA  caMmou
O0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKON AEATENBHOCTU. DTa ACATENBHOCTD JIEKUT
B OCHOBE [M03HABATEJILHOIO HHTEpeca peOeHKa, SABJISIETCS 3aJI0TOM YMEHUS TJIaHUPOBAThH
To0bIe ACHCTBUS U BAXKHBIM YCIIOBHEM YCTICIIHON peanu3anuu ujaei. JIroobie u3MeHeHus
COBPEMEHHOr0 O0OIIeCTBa CBS3aHbI C MPOEKTAMU M HCCIEAOBAaHUSIMU — B HayKe,
TBOpYECTBE, OM3HECE, OOIIECTBEHHOUN KU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM PAa3BUTHS
JUYHOCTU oOOydaromerocs: siBisieTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB IPOECKTHO-
HCCIIE0BATEIICKOU 1€ TEIIBHOCTH.

[Iporpammoii mpeaycMoTpeHO (OPMUPOBAHUE COBPEMEHHOTO TEOPETHUYECKOIrO
YpPOBHSI 3HAHWM, a TakXKe M TMPAKTUYECKOrOo OMbiTa PpadoThl C Ja0OpPaTOPHBIM
000pyIOBaHUEM, OBJIAJICHUE MPUEMAMHU HCCIIEI0BATEIBCKON AEATEIbHOCTH. MeTobl
OpraHu3aluu  0Opa30BaTENIbHOW W  HAYYHO-HCCIIEIOBATEIILCKON  IESITEIBHOCTH
MpeayCMaTpuBalOT (PopMUpOBaHUE Yy OOYYAIOUIUXCS HECTAaHIAPTHOTO TBOPYECKOTO
MBIIJICHUS, CBOOO/IBI CAMOBBIPAKECHUS M HHAUBUIYATLHOCTH CYXICHUM.

Jlns mojmHOro ywera NHOTPEOHOCTEW ydalllMXCAd B MPOrpaMMe HUCIOJIb3YeTCs
nuddepeHIMPOBaHHBIA MOJAX0J, YTO CTUMYJUPYET YYallerocss K YBEIUYEHUIO
MOTPEOHOCTH B UHAMBUYAIbHOM, MHTEIUICKTYaIbHON 1 MO3HABATEIILHON JICSITEIbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEIOBATEIbCKUX HAaBBIKOB. [IporpamMma cTaHeT BOCTpeOOBaHHOM
B IEPBYI0 O4YEpPEAb IIKOJbHUKAMH, KOTOpPbIE MMEKOT CTOMKUWA HWHTEPEC W
COOTBETCTBYIOILYIO MOTUBAIIMIO K U3YUYECHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSM.

B noapocTkoBOM BO3pacTe ydalmecs NposBISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM o00JlacTi 3HAHWW, HAYYHOM HANPABJICHUH WIH TPO(PEeCCHOHATBLHOM
NesATebHOCTH. TakuMm o0pa3oM MPOUCXOAUT (POPMUPOBAHUE TO3HABATEILHON U
poecCHOHaNBEHON COCTABISIONIEH JTMYHOCTH, TTIOMOTAET yJaleMycsl B OIpeaesICHUN
OyIylIero »U3HEHHOI0 MYyTH U B NPO(EeCCUOHATLHOM BBIOOPE MOCIIE OKOHYAHUS IITKOJIBI.
[Togo6GHOTO poJia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKEeJIaHUE IIKOJbHUKA
K TO3HAaHUIO HOBOTO, PACHIMPEHUIO W YIUIYOJICHUIO COOTBETCTBYIOIIMX 3HAHUU, U



IOJyYEHUIO HOBBIX B TOM YHCJIE MPAKTUYECKUX HABBIKOB, a TAaKXE€ MOTHUBHUPYET
ydanierocsi Ha npo(opHueHTaIuto.

[Iporpamma HaieneHa Ha TOMOIIL PeOEHKY B OCBOGHHM OCHOB OpraHU3allud U
OCYILIECTBJIEHUS] COOCTBEHHON MPOEKTHO-UCCIIE0BATENBCKOM IE€ATEIbHOCTH, a TAKXKE B
OpUOOpETEHUH  HEOOXOIMMOTO  OmbITa s pabOThl  HaJd  MHAWBHIYaJbHBIM
UCCIIEJOBAHUEM WM NMPOeKTOM. [Iporpamma rnomoskeT IIKOJIBHUKY B Ooiiee TiIyOOoKOM
M3YYCHUU WHTEPECYIOIIeH ero o0JacTh eCTECTBEHHBIX HAyK, a TakKe B MIPUOOpPETECHUH
BAXHBIX COIMAIbHBIX HAaBBIKOB, HEOOXOAMMBIX U MPOAYKTUBHOM COIMAIM3ALNUA H
(OopMHPOBAHUS IPAXKTAHCKON O3ULUU

— HaBbIKA CaMOCTOSITEIBHOIO PEIICHUS AaKTYaJbHBIX HCCIEI0BATENbCKAX WM
MPAaKTUYECKUX 3a]a4, BKJIIOYAIONIEr0 B ce0s yMEHUE BHUAETh M aHAIM3HPOBATH
npoOsieMbl, HYXKJAloIIMecss B PELICHUH, YMEHHE JETajJbHO NpopadaThiBaTh U
peann30BbIBaTh CIOCOOBI pa0OTHI C HUIMH, YMEHHUE IJITAHUPOBATH COOCTBEHHYIO PaboTy U
CaMOCTOATEIILHO KOHTPOJIMPOBATH CBOE IIPOJBHKEHUE K KEITAEMOMY PE3YJIbTATY;

— HaBbIKa T€HEPUPOBAaHUS U OPOpPMIIEHUS COOCTBEHHBIX HJIEH, OOJICUEHHS] HX B
YIOOHYIO JUIsl pacpoCcTpaHeHus popmy;

— HaBbIKA YBAXKUTEJIbHOTO OTHOIIECHHUS K Yy>KHM B3IJIs1aM U UJ1eIM, 0(DOPMIICHHBIM B
paboTax Jpyrux JOJed, JAPYruX aBTOPOB — BIIAJENbBLEB HHTEIEKTYaIbHOM
COOCTBEHHOCTH;

— HaBblKa  MYOJMYHOTO  BBICTYIUIGHHS  Mepe]  OOJbIION  ayAUTOpHUEH,
apryMEHTUPOBAaHMS W OTCTAMBAHUS CBOEW TOYKM 3PEHMS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB M B3POCIBIX, YOEKACHUS APYTHX B CBOEH MPaBOTE, MPOJABUKEHUS CBOUX
UeH;

— HaBblKa pabOTHl CO CHEHHAIU3UPOBAHHBIMU KOMIBIOTEPHBIMH MPOrpaMMaMH,
7a00paTOpHBIM  000PYJOBAaHMEM, TEXHHUUYECKUMHU YCTPONCTBAMHU, OMOJIMOTEYHBIMU
dboHAaMU U HHBIMH peECypcamMH, C KOTOPbIMH MOKET OBbITh CBsI3aHa MPOEKTHO-
MCCJIEI0BATENbCKAs IEATEIbHOCTD IIKOJIbHUKA.

Kpome Ttoro, paGoTta MIKOJIbHMKA HaJ TMPOEKTOM WU HUCCIEIOBaHHEM Oynaer
CIIOCOOCTBOBATH U PA3BUTHIO €T0 a/IeKBATHON CaMOOLIEHKH.

BapuanTel peanu3zanuu nporpamMmsl 1 (OpMbI IPOBeAeHUS 3aHATHIA.

JlanHass mporpamMma paccuuTaHa Ha padoTy CO IIKOJbHUKaMH 5-9 Kiaccos.
[lenarory Ba’kHee akLIEHTUPOBAaTh CBOE BHUMAaHHUE HE CTOJIbKO HA KayecTBE pe3yJibTaTa
MPOEKTa UM UCCIIEJOBAHMSI, CKOJIBKO Ha TOM, YTOOBI yUyaliuiics Mojay4as 3HaHUsI B TOM
YHCJIe U Yepe3 BBIMOIHEHUE TPAKTUYECKOTO 3a/1aHuUsl, JIeJal BBIBOJIBI U YMO3aKIIOUEHUS
Ha OCHOBaHMM CBOETO MCCIECJOBAaHUsS, YYWICS CpAaBHUBAaTh €ro pe3yibTaThl C
TEOPETUUYECKHM MaTEPHAJIOM U UCCIIEOBAHUAMHU JPYTUX IIKOJIHHUKOB. Takum 006pazom,
IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEAOBATEIBCKOMN AEATENFHOCTH U IPUOOPETET
HaBbIK KPUTHYECKOTO OTHOLIEHUS K MaTrepuay.



[Iporpamma pa3zbuTa Ha MOIYJIH, KOTOPHIE MOTYT OBITh HCIOJB30BaHBI JUOO
YacTU4HO, JiMOO TmodHocThio. Tak wmonynb «Kak JKMBOTHBIE U pacTeHuUs
NPUCIOCA0INBAIOTCS» (IBOJIIOIIMOHHAS SKOJIOTHSA) Mpeanoiaraercs Jyisli U3yuyeHus B 5
Wi 6 Kjgacce B TeueHue oxaHoro roxa (34 waca B rox). Moaymu «OCHOBBI
pacTteHueBoAcTBa» M «buorexHomorus» paccuutaHbl Ha 68 YacoB M MOTYT OBITh
peanu3oBaHbl B TeUeHUHU 2-X JieT (1mo 34 Jaca B roj1) Wi B TedeHuu 1 roja (68 yacos B
romg). Bo BTopoM cnydae BO3MOXKHO TMpOXOXJeHUE o00oux Moayneil («OCHOBBI
pacTeHueBOACTBay B 7 Wi 8 kinacce, «brnoTexHoaorun» B 7 Wi 8 kiacce). AHAJIOTHIHO
Moayiu «MoJekyysipHble OCHOBBI (PM3HOJIOTUU U (apMakosorun» u «MoJekysipHbie
OCHOBBI CEJICKIIMI» PACCUMTaHbl HA 68 YaCOB U MOTYT OBITh pEaTM30BaHbl B TEUECHUU 2-
x set (mo 34 daca B roa) wiu B TeueHuu 1 roxaa (68 vacoB B roxa). Bo BTopoMm ciydae
BO3MOXKHO TPOXOXkACHUE 00oux MopayJien («MoJeKysspHble OCHOBBI CEJICKIMU» B 8
Kiacce, «MoJekysipHble OCHOBBI (PM3HOJIOTUH U hapMakoIoruu» B 9 kiacce).

MOXHO pPEKOMEHAOBaTh HCIOJIb30BaTh MOAYJIH «Kak XHWBOTHBIE M PACTEHUS
npucnocabauBaTcs», «OCHOBBI — PacTEHUEBOACTBAY», «MOJEKYISIpHbIE OCHOBBI
CEJICKIIMM» B Ka4€CTBE HEMPEPHIBHOTO 00pazoBaTesbHOTO 1KkKia (5-9 kinacc no 1 yacy B
HEJIENI0) JUIsl KJIAacCOB arpoOMOTEXHOJOTMYECKOM HampaBiieHHOCTH. Moaynn «Kak
’KUBOTHBIE M PACTEHUs MpHcTocadiIuBatoTcs», «buotexnonorun» u «MoJeKyssipHbie
OCHOBBI (PU3MOJIOTHH U (PApPMAKOJIOTHI» B Ka4eCTBE HEMPEPHIBHOTO 00pPa30BaTEIHLHOTO
nukia (5-9 kmacc mo 1 wacy B Hememn0) IS KJIACCOB OMOTEXHOJOTHMYECKOTO WM
MEJIUIIMHCKOTO HaNpaBICHUH.

B3aumocBsa3p ¢ nporpamMmoit BocmuTaHusi. [Iporpamma Kypca BHEYpOYHOH
JesATEeIbHOCTH pa3paboTaHa C Y4YeTOM pPEKOMEHJALMA MPUMEPHOW IPOrpamMMbl
BOCIIMTAHUS, YUUTHIBACT IICUXOJIOTO-TIEAarOrHYECKIEe 0COOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. T0 MO3BOJIAECT HA MPAKTUKE COCAUHUTH OOYYAIOINIyI0 M BOCIHUTATEIHHYIO
NeSATEeIbHOCTh elarora, OpUEHTUPOBATh €€ HE TOJbKO HAa MHTEIUIEKTYaJbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTUE peOEHKa. DTO MPOSIBISETCS:

B MPHUOPUTETE JIMYHOCTHBIX PE3yJIbTATOB PEaIU3alMi MPOrpaMMbl BHEYPOUYHOM
NeATEeIbHOCTH, HAIIEAIINX CBOE OTPAXKEHUE U KOHKPETU3AIUIO B IPUMEPHON TPOTpaMMe
BOCIIUTAHUS;

B BO3MOXKHOCTU KOMILUICKTOBAHUS PA3HOBO3PACTHBIX TPYMNN JJIs OpraHU3aIuu
MpoQOPUEHTAITMOHHOW  JEATETLHOCTH  IIKOJBbHUKOB, BOCIUTATEIHHOE 3HAYCHUE
KOTOPBIX OTMEUYAETCsl B IPUMEPHOI ITporpaMMe BOCITUTAHUS,

B HMHTEPAKTUBHBIX (opMax B3aHITHH JUIsl MIKOJLHUKOB, OOECIEYHBAIOIINX
OOJBIITYI0 WX BOBJICYEHHOCTh B COBMECTHYIO C II€IarOrTOM W JPYTUMH JACThbMHU
JESITeIbHOCTh M BO3MO>KHOCTH 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOITHOCTEH,
KJIIIOYEBOE 3HAUYEHUE KOTOPBIX [IJII BOCIHUTAHUS TOJYEPKUBACTCS MOPUMEPHOM
MpOrpaMMOun BOCITUTAHUS.



OcoOenHocTH padoThI YYUTEJIS MO MporpamMMe. 3a1ada yYUuTeIsE COCTOUT B TOM,
4yTOOBl  COMPOBOXKJIATh Mpolecc MNpodhecCHOHAIBHOW OpUEHTAIlMU IIKOJbHUKA,
packpbiBas MOTEHIMAJI KaKJIOTO 4epe3 BOBIIEYEHHWE B MHOTOOOPA3HYIO JIEATENHHOCTD,
OpraHU30BaHHYIO B pa3HbIX GopMmax. [Ipu 3TOM pe3ynbraTtoM paboThl YUUTENS B IEPBYIO
odepellb SIBISETCS JIMYHOCTHOE pa3BUTHE Yyualieroca. JIMYHOCTHBIX pe3yJbTaToB
YUUTENb MOXET JOCTUYb, YBJEKas YYeHHMKa COBMECTHOM W HHTEpPECHOM MM 000uM
NEATeIbHOCThIO,  YCTAaHaBJIMBas  BO  BpeMs  3aHIATHl  J0OpoOKenaTeNbHYIO,
MOJIJIEP>KUBAIOIILYI0 aTMOC(hEpY, HACKIIAS 3aHATHS IIEHHOCTHBIM COJIEPKAHUEM.

[IpumepHas cxema MpOBEACHUS 3aHATUN MO MPOrPaAMME:

1. OObsicHeHHE TEOPETUUECKOr0 MaTepuraa 1o TeMe.

2. TloaroToBKa K SKCHEPUMEHTAILHOMY 3aHSTHIO, OOCYXICHHUE OOBEKTOB JIJIs
MPAKTUYECKOTO 3aHATHUA.

3. IlpoBeneHue MpakTHUECKOTO 3aHSATHS — OCHOBHAS 3a7ja4a OCBOCHUE METOJI0JIOTHU
JTAHHOTO SKCIIEPUMEHTA.

4. Tlo OKOHYAaHMM TMPEJIOKUTH JETSIM, KOTOpPbIE 3aWHTEPECOBAIUCH JAaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEIOBATEIBCKUNA MPOEKT. Jjisi 3TOro HeoOX0auMo
00CyIUTh OOBEKTHI, KOTOPbIE YYEHUK OyJEeT UCCIeAoBaTh, COCTaBUTh IUIAH
AKCIIEPUMEHTA.

5. Ilomoub yueHUKY MpoaHaIU3UPOBATH PE3YyJIbTAThl SKCIIEPUMEHTA.

OueHnuTh pe3ynbTaThl MPOEKTHO-UCCIEAOBATEIBCKON AEATEIbHOCTH IIKOJbHUKOB
MOXHO B TMPOIIECCE 3alUTBl MMHU CBOMX pPabOT B pamMKax IIKOJbHOW Hay4HO-
MPAKTAYECKON KOH(EpEHIIUH.



COJIEPXKAHUE KYPCA BHEYPOYHOM JEATEJbHOCTHA

Moayab «Kak :KMBOTHbIE U PACTEHUS MPHUCIOCAOINBAIOTCD> (IBOJIIOIUOHHAS
IK0JIOTHUs) 5-6 Kaaccsl (34 yaca)

1. Mbui uccnedyem scuevte o6vexkmul (6 uacos)

CBoiicTBa M CTPOEHHE >KUBBIX OpPraHU3MOB (CTpoeHHE KJeTKu). Bum, ocodbp —
Opranu3M Kak eauHas cucteMa. Apantauuu (mpucnocodsienusi). [lonarre romeocrasa
KUBOro opranuszma. CriocoOsbl ero nojaepx aHusl.

[lonsiTne BapuaTMBHOCTH mNpu3HakKa. MccnenoBarensckue paboTel «Bce mm
(cuHuULIBI, O€JIKH, Oepe3bl U T.1.) OAUHAKOBBIE? DOTOKBECTY.

Orpanuyenus Mopdonornueckux U ¢uzuonornyeckux anantamuii. I[louemy
OpraHu3Mbl HE CTAaHOBATCA OECKOHEYHO OOJBIIMMH, MAJICHbKUMHU, BCESIIHBIM.
[Ipaktuueckas pabora «CocTaBisieM KHUTY PEKOPJOB PACTECHUH U >KMBOTHBIX HAIIETO
Kpasn».

2. Bnuanue okpysicaroweii cpeowt Ha icuevile opzanuzmnl (12 uacoes)

dakTopsl OKpyXkaroleh cpeapl (abuotuyeckue, OMOTUYECKUE, AaHTPOIOTEHHBIE).
[Ipumepst  aOuoTmdeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIUSHUE Ha
KUBHEACATECTLHOCTh  KUBBIX  OpPraHM3MOB: TEMIIEpaTrypa, CBET,  BJIAXKHOCTb.
[Ipaktueckoe 3anstue «l[BeT u Temio» (KyOUMKHU JibJla B3BECUTD, MOJIOKUTh B YaIIKU
Ilerpu Ha pasHOIBETHYIO Oymary, dyepe3 30 MUHYT B3BECHTh 3aHOBO — KTO ObICTpee
pactasun). [Ipaktuyeckoe 3anstue «YTo pacTBopseTcs B Boae» (IKcnepuMeHT « Kuakuit
nom»). Ilpaktuueckoe 3anstue «Iuddys3us BemecTB B BoAe (pacTBOpHI)», «JIBUKeHME
pacTBOpoB TO MHBETKY». lIpaktnueckoe 3ansatue «Jleg miaBaeT B Boje (aiicOepry,
3amep3aHue BogoeMoB)». [Ipaktuueckoe 3ansitue «Jlen npu 3aMep3aHun pacIIUPSETCSI
(pa3pymieHue kaMHs (TOYBOOOPA30BaHUE), 3aMEP3AHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NPHUCIOCOOJICHHS  KUBBIX  OPraHU3MOB K
abuotnueckum (aktopam. [IpucmocobieHrss Kk OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh W cBeT. [Ipaktuueckoe 3ansatue «lllyba» (kyOuku Inbaa
3aBEpPHYTH B pa3HbI MaTepua, B3BecuTh). [Ipaktuueckoe 3ansatue «I InrMeHTsy (MOXKHO
pas3nenuTh Ha BaTMaHe Kpacutenw u3 ¢iomactepoBy». [Ipaktuueckoe 3ansitue «Kak
KUBOTHBIC IJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOMN ).

UccnenoBatenbckue paboTel «BiausiHue cBeta (Teria, BIaXKHOCTH, COCTaBa TTOYBHI)
Ha pPacTE€HUs B €CTECTBEHHBIX WIIM HCKYCCTBEHHBIX YCIOBHUSIX» (Ha JOCTYINHOM
Marepuasie).

3. Bzaumooeiicmeus >cuevix opzanuzmos (4 vaca)

buoTtnueckue (bakTopHI. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBUIOBBIX
B3auMOOTHOIIeHU. KosBonmomus (XMIIHUK-KEPTBA; Mapa3UT-XO34UH) DBOJIOIUS
ctpareruit goObiBanus nuiu. ConumanbHOCTh. Bunbi-Beenenipl. [lepeyens pacreHuii-
Bpenuteneit. HccmenoBatenbckass pabota «HaOmiomeHus 3a B3aUMOOTHOIIECHUSMU



’KUBOTHBIX MPHU JTOOBIBAHUH MUIIHA (KOPMYIIIKHU JIJISt TITUII, JJTSI TOPOJICKUX WA CEITLCKHUX
KUBOTHBIX). BeO-kameps». MccnemoBatenbckas pabora «PacmpocTpaneHne BUIOB-
CHHAHTPOIIOB B HAIIE MECTHOCTIY.

4. Yenoeek 6 rncuznu pacmenuii u xcugomuvix? (6 yacoes)

AnTponorenusie ¢aktopsl. [IpaBaa nmu, 4To NEpBOOBITHBIC JIOAM KUJIA B TADMOHUU
¢ mpupojoit. OoMalIHUBaHUE U TMPUPYUYEHHUE )KUBOTHBIX U PACTEHUU. 3aueM cracatb
BBIMUpAIOLIUE BUJbI, KaK 3TO jenaTh. KylnbTypHblE pacTeHUS M MX IUKHAE MPEAKH.
[Touemy BakHO MX cOXpaHATh. Pa3HOOOpa3ue KyJnbTYpHBIX PACTCHUM U UX 3HAYCHUE B
KU3HU yeroBeka. KpacHas kaura Bamieil repputopun. Oco0o oxpaHsieMble TEPPUTOPHH,
3anoBenHUkH Poccum m mupa. Ilpaktuyeckas paborta «Pa3HooOpasue KyJIbTypHBIX
pacTeHUl B BallleM PETUOHEY.

HccnenoBarenbckas padora «BiusHuE aHTPONOrE€HHBIX (DAKTOPOB HAa Pa3BUTHE
pacTeHuil B TOPO/Ie/HACEIEHHOM ITyHKTE.

Okckypeusi/mpaktuueckas padbora «OOIIT B BameM peruoHe — YHHUKaJIbHbIE
O0OBEKTBI TPUPOIBDY.

5. Okxonocuueckue nuwu (6 uacos)

buocdepa — onHa u3 BaxkHeHmMX obosouek 3emiyid. UTO Takoe «IKOIOTHMUECKUe
HUIOW» M Kak OHU (Qopmupyrorcsa? DopMHpOBaHHE 3HAHUN MO OHMOPa3HOOOPA3UIO
KU3HEHHBIX  (OpM,  TMOBENEHUYECKHX  NPHUCIOCOOJICHUH,  MOAU(PUKAIMOHHAS
M3MEHYMBOCTH (Ha 6a30BOM ypoBHe). PacTuTtenbHbie cooOIecTBa U ux tumbl. Pazpurue
Y CMEHBI PACTUTENBHBIX COOOIIECTB.

UccnenoBarenbckue padOThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOS — OIKCaHue
(dbakTopoB OKkpyxarwlieil cpenb». Hccinenosarenbckue padbotel «DeHosornyeckue
HaOTIOACHUS.

Moaysib «OcHOBBI pacTeHHEBOACTBaY» /-8 Kiaccsl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Urto-Takoe pacTEHUEBOACTBO: OCHOBHBIC (DAKTOpPHI BBIPAIIMBAHUS PACTEHUH.
Uctopust pazBuTus arpoxuMuueckux 3Hanuii (padbotet M.B. Jlomonocosa, 10. JluGuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupsizena, I1.A. Kocteruesa, J[.H. [IpsaumnukoBa
u ap.). [lpaktuaeckas padora «bouka JIuGuxay.

2. Azpomexnuueckuit 3xcnepumenm (6 uacoes)

[IpaBwia TOCTAaHOBKM arposKciepuMeHTOB. IlocTaHOBKa SKCIEPUMEHTOB C
pacteHusiMu. BrIOOp TeMBbI, cOCTaBiEHUE TUIIOTE3bI, LIEIM U 3a7a4 IKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHHM B KOHTpoJIMpyemoul cpene. KOHTposM, NOBTOPHOCTH,
MpoBeJeHUE »HKcrepuMeHTa. IlnanupoBanue skcrnepumeHTa. OlLiEHKAa pe3yJbTaToB
skcriepuMenTa. MccnenoBarensckas pabota «DakTOphl, BIUSAIONIME HA MPOPACTAHUE
ceMsIH (POCT IIPOPOCTKOB)».

OcBO€HME TEXHOJIOTUH KPYTJIOTOJJUYHOTO BhIPAIIMBAHUS CAJJaTOB U MUKPO3EICHU



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YycHoBUsiX. COOp YCTaHOBKH JUIsl BbIpalllUBaHUS
pacTeHHi1 B KOHTPOJIMPYEMBIX YCIOBHUSIX.
3. Ponb xumuueckux rnemenmos 6 numanuu pacmenuii (20 uacoes)

Bopa. PactBop. BrITskka. AHHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCT, W pH
pactBopa. Pojib XMMUYECKUX 3JIEMEHTOB B MUTAHWUU pacTeHuil. [lonyueHne nuraTenbHbIX
BelecTB pacteHusiMu. [Ipaktuueckas padota «Cxembl MUTATENBHBIX pacTBOpoB. Pacuer
7103 YAOOPEHHUI I MUTATENIbHBIX PACTBOPOBY.

Yno0peHusi: opraHuyeckue, MHUHEpaldbHble, MHKpOOHOJOTHYECKHE. THuIbI
NUTaHus pacTeHuil. BozaymHoe W MuHepanabHOE (KOPHEBOE) MUTAHUE PACTEHUMU.
TpaHCIIOPT MNHUTATENBHBIX BELIECTB PACTEHUW: BOCXOMSIIMNA W HUCXOASIIUMH TOK.
Baxneitimue xanuitabie, GochopHbie U a30THBIE yI0OpeHus:, ux coictra. [IpocThie u
cioxuble ynoopenusi. Ilpaktuueckass pabdorta «llpaBuna cMmemuBaHus YI0OpPEHUN
[Ipaktrueckas padora «l[luraHue pacTeHHid: TEXHOIOTHUS TPUTOTOBICHHS MUTATEIbHBIX
pacTBOPOB [JIsl Pa3HBIX KYJIbTYpP».

PocTt u pa3BuTHe pacTeHuil: 3Tanbl OHTOreHe3a, (PaKTOPbI, BIUSAIOIIME HA POCT
pacTeHMii: CBeT, TycToTa I[OCaJ0K, nuTaHue, cyoctpar. [Ipaktuueckas pabora
«MOHUTOPUHT MUHEPAIBHOTO TUTAHUS PACTCHUIN.

Oco0OeHHOCTH TNUTaHUS PAcTeHUH a30TOM. A30T M €ro 3HAY€HUE B JKU3HU
pactenuii. @opMbl a30Ta U UX MPEBPALICHHUE B ITOYBE.

Ucrounnku docdopa mist pactenus. 3Hauenue pochopcoiepkaiiux cCoeTMHEHNN
B KJIeTKe. Poib Makposprudeckux coequHeHuit pocdopa B YHEPTETUUECKOM OOMEHE.

Bnusnue xanmusg Ha (Qu3MUecKkHe CBOICTBa MPOTOMIAa3Mbl, Ha (EPMEHTHI
yIIEBOIOPOAHOIO 0OOMEHa, CUHTE3 OeNKOoB U Jip. Ponb kanus B moanep:kaHud MOHHOTO
OanaHca B TKaHSIX, B POLIECCAX CAMOPETYJISALUY.

PerynstopHas u cTpykrypooOpa3oBaTeNnbHasi pojib Kajlblusi. YuyacTHE B
00pa3oBaHUM KJIETOUYHOM CTEHKH, MOAJEPKaHUU CTPYKTYpPhl MEMOpPAH U PEryJsilus ux
IIPOHUIIAEMOCTH.

3HadyeHHEe MarHus B MeTabojM3Me pacTeHuil. MarHuil B cocTaBe XJopoduiuia,
CXOJICTBO XJIOpO(HIIJIa U TeMOorjoOrMHa Kak CBHJIETENLCTBO €IMHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero 0OCHOBHBIE COEIMHEHMSI, X POJIb B CTPYKTYPHOUM OpraHU3aluu KIETKH,
y4acTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

Muxkposnementsl. llpencraBneHus o ponM MHKPORJIEMEHTOB B MeTaOoIM3Me
pacteHui. OCOOEHHOCTH TOCTYIUIEHUS MUKPOJJIEMEHTOB B pacTeHus. CHHEprusM u
aHTaroHM3M 3JIEMEHTOB TUTAHUSI PACTEHH.

PactutenbHas AuarHocTMKa W METONbl WIASCHTH(PHUKAIMU HEIOCTaTKa/M30bITKA
aneMmeHToB nutanus. [Ipaktuueckas pabora «PacturenbHas AMArHOCTUKAY.

UccnenoBarenbckas padora «OlieHKa COCTOSIHUS KOMHATHBIX PACTEHUH, pacTeHU
Ha IIKOJBHOM TEPPUTOPHUM, YCTAHOBKA NPHUYUH MATOJOTHUYECKUX COCTOSHUHM (mpH



HaJIUYUN ).
HccnenoBatensckas pabota «OLeHKa BIMSHUS pa3IMYHbIX 3JEMEHTOB Ha
COCTOSIHHE PACTEHUI (COCTaBIECHUE PA3ITHYHBIX IOJKOPMOK)».

4. Pezynamopul pocma pacmenui. 3auyuma pacmenuii (4 yaca)

[Tonsitue o perymnsitopax pocra pactreHuil. CTUMYISTOPBI pocTa — (PUTOrOPMOHBI
(aykcuHBI, THOOEPEIUTMHBI, IMTOKUHUHBI). UTHTHOUTOPHI pocTa pacTeHui: 1. mpupoiHbIe
(aOcru3oBasi KUCIOTAa M HEKOTOpbIE (PeHOJIbHBIC BellecTBa (MKymapoBas, KOpUYHas,
CAIMIIMJIOBAs K-ThI), 2. CHHTETHYECKHE (MOpPQAKTHUHBI, PETapAaHThl, AC(POIHAHTEHI,
JECCUKaHThl, repOunuabl). QOUTOMOHUTOPUHI H OLIEHKA COCTOSIHHSI PAacTCHUH.
CoBpemeHHble criocoObl MOHUTOpHHra. llpaktuueckas padora «OUTOMOHMTOPUHI U
OILIEHKa COCTOAHUSI pacTeHui. CoBpeMEHHbIE CIOCOOBI MOHUTOPUHTA.

Hccnenosatenbckas pabora «BiusiHue rerepoaykcuHa Ha npopactaHue (pocT Ha
Pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3TUUYHBIX PACTCHUN.

3amuTa pacTeHuil oT BpeauTened: OocHOBbI OnomMerona. IlpakTuueckas pabora
«HCeKTapuu: mpaBuiia U yCIOBUS Pa3BeACHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanas u nougeHHasn Kyaomypol, ux nPUMeEHEeHUe 6 GblPAUUBAHUU
pacmenuii. Quzuonozusn pacmenuil (8 uacos)

Boanas, mecuaHass U MOYBEHHas KyJbTYpbl, UX NMPUMEHEHHUE B BbIPAILMBAHUU
pactenuii. [IpoBeaenue Boasl B KOopHEe M cTeOse pacteHuid. IlpakThueckass padorta
«KopHeBoe naBieHne».

BoaHbIil peXuM pacTeHUi: CTPOCHHE YCTHUIL: (AKTOpPbI, BIUSIOIIME HA HX
PACKpPBITHE U 3aKpbITHE. 3HAYEHNE MEXAHU3MA PETYJISILIUN UCIIAPECHUS BJIard PACTEHUEM.
[Ipaktuueckas padorta «lIpurotosnenue npenapara yCTbUIl METOJIOM CIEKAY.

UccnepoBarenbckue padoThl: «BiusHue ycnoBuidl coaepaHus pacTeHUH Ha
KOJIMYECTBO YCTBUI.

@DOTOCHHTE3 — YHUKAJIBbHBIN IMpolecc pacTeHuid. TemMHOBas U cBeToBas (hasbl
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JJis KUBBIX opraHu3mMoB. [IpakTuueckas pabora
«DyHKIIMOHAJIbHAA  JUArHOCTMKA PACTEHUM MO  AaKTUBHOCTU  XJIOPOILJIACTOB)»
UccnenoBarenbckas pabdora «Onpenenenue xjopodpwmia A wu b, orenka
(OTOCHHTETUYECKOM aKTUBHOCTHU pacTEHUI U (PaKTOPOB, BIUSIOUINX HA HEEY.

@akTOpbl pOCTa paCTEHUW: BO3AYX M a’pauus. [lo3eMHOe AbIXaHUE PACTECHUM:
COCTaB TIOYBEHHOTO  BO31yxa, Ta3oo0MeH. [‘a3o00MeH 1ipu OECIOYBEHHOM
BbIpamuBanuu. I[lpakrtuueckas pabora «Aspanusa, CO2 u O2. JlpixaHue pacTeHHII».
[TpakTrueckas padoTa «/lpIxaHue pacTeHui: OIEeHKAa MHTEHCUBHOCTH JbIXaHHSI PaCTEHHI
U TUI0JIOBY.

HccnenoBatensckue paboThl: «BnusHue cnocoba BelpamuBaHus (cocraBa
NUTATEJIbHOM CMECH, CXEMbl BHECEHUS1) HA POCT U Pa3BUTHSI Pa3IMUHbIX PACTEHUI.



6. Kyaemypuote pacmenus. Cospemennnie acnekmol ceexkuyuu (20 uacoe)

Kak denoBek crtan ucnonp3oBaTh pacteHuss? CBSA3b pa3BUTHA LMBHIM3ALHU
YeJoBeKa U OJOMAIIHUBaHMs pacTeHuil. JJomectukanus. Juckyccus «JlomecTukanus,
BCE JIM pACTEHUs M JKUBOTHBIE, KOTOPbIE JKMBYT PSJOM C YEIOBEKOM UM
0JIOMalTHUBAIOTCSI? MOXKHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM?»

HacnencTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPraHU3MOB.
N3menunBocTh. Buabl um3amenunBocTh. [lpaktuyeckas pabdora «MoaudukannoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKHU C OJTHOTO JIEPEBA)».

['en — MarepualbHBIA HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxkiienHoBeie kucnotsl. JIokanu3amusi TeHETUYECKOTO Marepualia B KIEeTke. JleneHue
kierok. Permmukamms JIHK. OcHoBHast norma mosiekyssipHoii 6uosioruu. TpaHCKPUTITIHUAL.
Tpaucasuust. Mytanuu. lpaktnueckas padota «I'eH — HHCTpYyKLUS 110 COOpKe KIIETKU
(ma Oucepe wiu KoHCTpykTope)». [IpakTtuueckass pabora «Myrtauus Ha OyTtepOpoje
(Jr000M 00BEKT M3 mpenblaynieil padoThl, Tle M3MEHEHUE MHCTPYKLUHUU MPUBEIAET K
M3MEHEHHIO BHEIIIHETO BUJIa 0OBEKTA)Y.

OddexT OyThUIOYHOTO TOPJIBIIIKA M TE€HETUYeCKoe pazHooOpazue. UTo Takoe
reHO0aHk? 3ayeM COXpaHATh I'€HETHUECKHE pecypcbl pacTeHuid? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETHUECKUX PECYPCOB PaCTeHUH (€x situ U in situ).

3nauenne pabdor H.M. BaBunoBa. 3akoH romosiorndeckux psjnoB. LleHTps
MIPOUCXOXKJIECHNUS KyJnbTypHbIX pacrennii H.M. BasumoBa u IIL.M. JKykosckoro.
[IpakTrueckas padorta o rpynnam «OTKy1a Ha HaIlllMX CTOJIaX (PYKThI/OBOIIH/3TAKI.

OcHoBHble MeTonbl cenekuuu. ['uOpuanzanus. dopmsl oTOopa. OCHOBHBIE
HAIPABJICHUS CEJICKLUUU: YIyUYlIeHHE YpOKalHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
abuotnueckum akrtopaM. [Ipaktudeckast padota «BripamuBaeM ropox. Kak nposectu
CKpPELIMBAaHUE y TOPOXay.

Ecte mm xu3Hp B mnpoOupke? bHOTEXHONOTHUS KyJIbTYpPHBIX PACTCHHIA.
UccnenoBarenbckass pabora «BelpammBanue pacTteHudd B 1poOUpKe»  (MOXKHO
BOCITOJIB30BaTbCA PE3YJNbTATAMHU MPEIBIAYLIIUX 3KCIEPUMEHTOB IO COCTaBJICHUIO
MMATATEJIbHBIX PACTBOPOB JJISI PACTEHHUI).

Kak  dgemoBexk  moker  momudummpoBaTh  pacteHusi?  ['eHetmueckoe
penaktupoBanue. COBpEeMEHHbIE  TOAXOABl W JOCTHKEHUS  T'€HETHYECKOIro
penaktupoBaHusi  pactenuil. [Ipaktuyeckas  paboTa«l eHOMHBIE HOKHHUIIBI
(MoxenupoBanue pabotsl cuctreMbl CRISP-Cas).

7. Pacmumenvhasn npooykuus. (8 uacos)
Hanzemubie u nmoazemusie opransl pacteHuid. [lober m BuaoM3MeHEeHHBIN moder
pacteHuid. CriocoObl pa3MHOKEHUS paCTEHU.
[lonsiTve o0 KauecTBE MPOAYKTOB mHTaHuA. [IpobieMbl KOHKYypEeHLHU
OTEYECTBEHHBIX MPOAYKTOB IIUTAHKUS C UMIIOPTHBIMU. JIOTMCTHUKA JOCTAaBKU U CPEACTBA



COXpaHeHHus MpoaykToB mnuTaHus. [Ipaxtuueckas padora «lIpemenbHO AOMyCTUMBIE
koHueHTpauun (I1/IK) u meToasl KOHTposst 0€30MaCHOCTH PACTUTENBHBIX MPOTYKTOB
MATaHUSD.

Mukpo3eneHb: moJIe3HOCTh U TexHojorus. MccenenoBarensckas padora «OueHka
KayeCcTBa BbIPAILIEHHOW MUKPO3€IeHN» (JIMOO0 CBOS, TMOO U3 Mara3uHa).

XHUMHUYECKUI aHaJINn3 IIPOLYKIUH. OCHOBBI CHEKTPO(HOTOMETPHH.
[Torenumometpusa. Xpomarorpadus. [Ipaktuueckas padora «MeTobl OEHKH KayecTBa
pPaCTUTENBHOW MPOAYKLIHMH: XPAHEHUE W COXPAHHOCTh IMHTATEIBHBIX BEIIECTB» (1O
JIOCTYITHOMY 00OpYIOBAaHHUIO).

HccnenoBatensckas pabota «Onpenenenune ButamuHa C METOAOM OOpaTHOTO
TUTPOBAHUS B IJIOJAX HA PA3HOM CPOKE (CIoco0e) XpaHEHUS.

Monaysb «buoTexHoorus» 7-8 Kiaccobl (68 yacos)
1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHONOrMU. 3adyeM YeJIOBEKY OHMOTEXHOJOTMH, B YeM HX
IPEUMYIIECTBO MEepe] XMMHUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKThI OMOTEXHOJIOTHHU:
IPOMBIIIJIEHHBIE MUKPOOPTaHU3Mbl, KJIETKA U TKaHU PACTEHUH, )KUBOTHBIX U YEJIOBEKa,
ouokaranuzatopsl. [lpaktuueckass pabora «lIpumepsl NmpuUMeHEHHsS OUOJIOTUYECKUX
00BEKTOB B TBOCH KUZHI.

Ceipbe uis OMOCHHTE3a W OIIEHKa ero Ouoioruyeckoil 1eHHocTH. OCHOBHBIE
MCTOYHHMKHM Yriepoaa, a3zora, ¢ocdopa, MHUKpPOIIEMEHTOB. lccienoBaHue HOBBIX
HMCTOYHUKOB ChIPbs (BKJIFOYAsi BOMPOCHI €r0 MpeaBapUTEIbHON 00paboTKu), paspadoTka
HOBBIX MUTATENBHBIX CpPEl, B TOM YHCJE BKIIOYAIONUX OMOCTUMYISTOPHI U JIpYyTHeE
AJIEMEHTHI YIIPABJICHUS U ONTUMU3ALMU MTPOLIECCOB OMOCHHTE3a. MeToAbl ONTUMU3AINH
MUTATENbHBIX CPE.

2. Mukpoouonozusa (12 uacos)

[lonoxeHue MNpPOKAPUOTOB B CUCTEMEe opraHudyeckoro wmupa. CrpoeHue
OakrepuanbHOr KieTku. Knaccudukanusa 6akrepuit. Mopdonorus 6akrepuii. [Ipocteie
U CIOXHBICE METOJbI OKpammBaHUsi Oaktepuil. Dusmonorus OakTepwii: MUTaHUE,
JbIXaHUE, POCT U pa3MHOKEHHE. 3HAKOMCTBO € JOMEHOM Apxeu (3KCTpeMOPUIbHOCTb,
0COOEHHOCTH CTpOeHus KieTkH). JlabopaTtopHast pabota «DUKCHUpPOBAHHbBIE MTpenapaThl
Oaktepuil. Ompenenenue (OpMbl MPEIIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIB3YSl MpOCTOM MeToj okpacku» Jlaboparopnas pabora «OmnpeneneHue Tumna
KJIETOYHOUW CTEHKH METOJIOM OKpalIuBaHus 1o ['pamy» (IIpu HaJIM4UW PEaKTHBOB).

MosnoyHokucnoe u crnuproBoe OpoxkeHue. DoToTpodHble W XEeMOTPO(HBIE
Oaktepun. Kunetmueckoe  omucaHue — mpolecca  pocta  MHUKPOOPTaHU3MOB.
OKCHOHEHIMaNIbHAsT ~ MOJedb  pocTa. KuHetnka THOEIM  MHKPOOPTaHU3MOB.
JIabopartopHas pabota «IIpuroroBieHrne NPUKU3HEHHBIX MPENapaTOB MOJIOYHOKUCIIBIX
OaxkTepuiiy.



[TaTorennsie 6akTepun. YymHas majsodka v YepHast CMEPTh, OOTYJIH3M, CTOJIOHSK,
Tyoepkynes. Mctopus 60ps0bI ¢ OakTepuaibHbIMU HHPekusaMu. JlabopatopHas padoTa
«IToceB cmbIiBa ¢ pyk Ha vamku Ilerpu». JlabopartopHas paboTta «BrineneHue 4ucToi
KyJabTypbl Oaktepuil. MeTton pasBeaeHud. MeToq HCTOLIAIOLIErO  HITPUXA.
Jlabopatopuass pabora «Mopdomorndeckas XapaKTEpUCTUKA BBIICICHHOW YHCTOU
KyJbTYPBI: XapaKTePUCTUKA KOJIOHUH, popMa OaKTepui, TUIM KIETOYHOM CTEHKM.

BoiiHa GeCKOHEUHOCTH: aHTUOMOTUKHM NPOTHUB OakTepuii. MexaHu3Mbl ACHCTBHIA
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYyHHUKaius OakTtepuil. YyBCTBO KBOpyMa.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha yalike 0e3 U ¢
noOaBieHust aHTHOUOTHKOBY MccnenoBarensckas pabora «Ilomck MHKpOOpPraHM3MOB
00JaaroNMX aHTAarOHUCTUYECKOU aKTUBHOCTBIOY.

[Ipumenenue Oakrepuil uenmoBekoM. KuHeTHueckoe omnucaHue OHOCHMHTE3a
IIPOAYKTOB MHKPOOpPraHW3MaMH. bakTepuu, KOTOpbIE MOTYT pasjaraTb IUIACTHK.
Uccnenoparenbckas padoTa «BeigeneHne MOJIOYHOKHUCIIBIX OaKTepUil, UCCIIEIOBAHUE UX
AKTUBHOCTI.

Mukpoopranu3msl B arpoOUoTexXHoJ0ruu. cKyccTBEHHBIE aCCOLIMALIMY PACTEHUN
¢ MuKpoopranusmamu. MccnenoBarenbckas padota «Brigenenne O0akTepuil MOJE3HBIX
IUJT paCTCHUI.

3. dykapuomuueckue opzanuzmvl 6 Ouomexwonozuu (niecHegvie pudbvl,
opoxccu, sooopocau) (12 uacos)

[1necHeBbie TpUOBI MPOIYIIEHTHI OMOJIOTUYECKH aKTUBHBIX BEILIECTB.

OOmrast xapakTepUCTHKa IPOXKEH caxapoMuieroB. VcTopusi wucnonb3oBaHUs
JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTHU. TEeXHOJIOTUU BUHOAECIHS U XJI€OOMeUeHuUs,
CIIeMAIM3UPOBAHHBIE pachkl Apoxkend. Metabonusm aposxokend. Peakiusi cnupToBOTrO
opoxenusi. JlabopatopHast pabota «llomcuer kierok apoxokei B kamepe ['opseBay.
JlabopatopHnasi pabota «OOHapy)eHUE MPOAYKTOB CIIUPTOBOTO OPOKEHUS: ITHIOBOTO
CupTa W YrIACKUCIOTO rasza». [lomydeHue BTOPUYHBIX META0OJUTOB B APOAOKAX.
Jpox:xu Kak mpoayieHTsl onotormms. [TomyyueHue 1eneBpix OEITKOB B IPOXKIKAX.

Oc00EHHOCTH BEreTaTUBHOTO U TIOJIOBOTO PA3MHOXKEHHUS y APOXKIKEH, 3HaAUCHUE
M3Y4YEHUS MHUTO3a W IUTOKMHE3a JUIsl ONTHMHU3AIMU TPOIECCOB KYJIbTUBUPOBAHUS
JPOXKKEBBIX IITAMMOB, [IOHUMAHUS TIPHYMH IMATOTCHHOCTH JPOXOKEH B TPUOOB, TTOMCKA
MHUIIICHEH (QYHTHIMAOB U pa3pabOTKM HOBBIX JICKAPCTBEHHBIX  IpEnapaTos.
JlaboparopHass pabGora «HaOmromeHue pa3sMHOXKEHHUS — JIPOAOKEBBIX  KJICTOKY.
[Tpaktuueckas pabora «llomydyenue TBOpora m kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oaktepuit». IlpakTuueckas pabora «OCHOBHBIC BHUIBI KBaca M UX XapaKTEPUCTUKA
«IpoxKn ¥ MOJIOYHOKHUCIbIE OaKTepuu, MPUMEHSIEMbIE JI MPOU3BOJICTBA KBACcay.
[Ipaktuueckass pabora «CpaBHUTEIBHBIM aHAIU3 Pa3BUTUS JOPOXKKEH B a’3pOOHBIX U
aHa’poOHbIX ycioBusax». Ilpaktuueckas pabora «MeToapl OLIGHKH  CBOMCTB



xJie0oneKkapHbpIX Jpoxokeil. OCOOCHHOCTH MPUMEHEHUS MPECCOBAHHBIX, CYIICHBIX H
WHCTAHTHBIX Apoxokei». MccaenoBatenbckas pabora «BrnusiHue (u3MKo-XUMHYECKUX
(hakTOpOB Ha KAa4eCTBO OMOTEXHOJOTHMYECKON MpOoayKIuu (KBac, kedup, chip, Xjied u
Tp.)».

Bogopocnun — mepcnekTUBHBIN OOBEKT AJIs MPOM3BOJACTBA Oelka U yriIeBOJOB.
buorexHomornueckre METO/Ibl OYMCTKU TBEPJbIX, JKUJIKUX OTXOJ0B M Ta3000pa3HBIX
0TX0A0B Mpou3BOJACTB. CTouHble BOABL. CXeMbl OYMCTKH. BHOPUIBTPHI, a’pOTEHKH,
METAaHTCHKH, OKCHUTEHKH. AKTHUBHBI HJI U BXOJSIIME B HEr0 MHUKPOOPTAHU3MBI.
Hcnonp3oBanue BOAOpOCHEl B OYUCTKE CTOUHBIX BoJ. McciemoBatenbckas pabota
«Bnusinue ¢pusnko-xumuueckux aktopoB Ha pocT Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennasn ungopmayusn (8 uacoes)

HacnenctBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA >KUBBIX OPraHU3MOB.
N3menunBocTh. Buasl u3MeHunBocTh. [Ipaktuueckas pabora «MoauduxkanyroHHas
U3MEHYHUBOCTD (JIUCThSI, UTOJKU C OJTHOTO JIEPEBA)».

I'en — wMaTepuanbHBII HOCWUTENb HACICACTBEHHOCTU U HM3MEHUYMBOCTH.
HyxiiennoBeie kucnotsl. JIokanm3amus T€HETUYECKOIO0 Marepuasia B KIeTke. Jlenenne
kietok. Permmukanus JJHK. OcHoBHast norma MonekyasipHOr Onosioruu. TpaHCKpUIus.
Tpancnsuus. Myrtauuu. [Ipaktuueckas padora «I'eH — UHCTPYKIIUS TI0 COOPKE KIIETKU
(Ha Oucepe win KoHCTpykTope)». Ilpaktuueckas pabora «Myrainus Ha OyTepOpoze
(;mo0o¥ 00BEKT W3 MpEeAbIAyIIei padoThl, e M3MEHEHHE WHCTPYKIIMU TPHUBEAET K
W3MEHEHUIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconozcus. (6 uacos)

[TonoxeHne BUPYCOB B CUCTEME OpraHn4YecKoro Mupa. CTPyKTypa U XUMHYCCKHMA
coctaB BuUpycoB. Kiaccudukanus BupycoB. Penpoaykuus BupycoB. IIpocMoTp
JTOKYMEHTAIBHOTO (PrIbMa O BUpPyCax.

Bupycs - Bo30yauTenn nHpeknnoHHbIX 0one3neit. OnkoBupychl. bakrepuodaru:
CTpOoe€HHUE, CBOIcTBa, mnpuMeHeHue. IIpakTuueckass pabora. «MeTon pa3BeaCHUI
[IpakTuyeckast padota. « TurpoBanue 6akrepruodarony.

buonoruyeckue meToibl 60pbOBI C BUPYCAMH.

6. I'ennasa unicenepus u ouomexmnonozuu. (8 uacoes)

OcHoBbI TeHHOU nHXKeHepuu. Bekropa. Cnernuduueckne depMeHTh OaKTEpHUid.
[IpakTrueckass pabora «DHIOHYKJIEa3bl pecTpuKiuHu (paboTa ¢ HYKICOTHIHBIMU
MOCIIEI0BATEIbHOCTIMU Ha Oymare)y.

buorexHomornn mpoayKuu OEIKOB B OaKTEPHAIBHBIX KyJIbTypax. JlocTmkeHus
TCHHOUN MH)KEHEPHH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ananTUBHOTO HMMYHHTETa OakTepWid M apXew.



[Tpaktuueckas pabota «I'ennnie HoxHUIIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenust ' MO. Urpa-auckyccust «Beivrpail rpanT Ha co3/1aHue
I'MOw.

7. Buomexnonozuu 6 y»cueomunosoocmaee (8 uacos)

JlomecTuKalis OCHOBHBIEC JIOMAIIIHUE KMBOTHBIC; COBPEMEHHBIE dKCIIEPUMEHTAX
0 JIOMECTUKAIIUK KUBOTHBIX (JIUCHUIIA, HOPKA U JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccusi «JlomecTukanus, Bce M pPAacCTEHUS! U >KUBOTHEIE,
KOTOPBIE JKUBYT PAJOM C YEJIOBEKOM MM OJIOMAIIHUBAIOTCSA? MOXKHO 1M CUYUTATh
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHbIE METOJbl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIMS 3MOPHUOHOB,
XUMEpHbIE  KUBOTHbIE, KJIOHUpoBaHue. IIpakTuueckas pabora «Mertoauka
KJIOHUPOBaHHS (MOJICIMPOBAHUE HA Oymare).

OcHOBHbIE 00JIE3HU KUBOTHBIX M POJb IMATOTEHHBIX MHUKPOOPTaHU3MOB U
Mapa3uToOB B Pa3BUTHH 3a00JIeBaHUI JTOMAITHUX )KUBOTHBIX U OCHOBHBIX Mepax OOpBHOBI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me KMBOTHBIX. [100KHUTEIBHOE
1 T000YHOE (OTPULIATENIBHOE) BO3IEUCTBUU aHTUOUOTHUKOB HA OPraHU3M B XOJI€ JICUCHUS
KUBOTHBIX; 1I€JIM W 3aJlaud BeTepUHApUHU. BHOTEXHOJIOTHS KOPMOBBIX IIpenapaTos.
[IpakTyeckast pabora «CocTaBieHue panydoHa MUTAHUSI KUBOTHOTO, pacueT pacxojioB
Ha coxepxkanuey». MHccnemoBatenbckas pabora «OleHKa KayecTBa MOJIOYHOM
MPOAYKITUW.

8. Buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHble MeTonbl cenekuuu. [uOpuanzanus. dopmsl oTO0pa. OCHOBHBIE
HAIPABJICHUS CEJICKLUUU: YIy4YlIeHHE ypOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKUM M
abuotnueckum (aktopaM. [Ipaktudeckast padora «BripamuBaem ropox. Kak nposectu
CKpELIMBaHUE y TOpoxay.

OCHOBHBIE MOJXOJbl CEIEKIUU W OUOTEXHOJOTUU KYJIbTYPHBIX PACTECHUH,
['uOpuauzanus, oTnmaneHHas THOPUAM3AIUS, WCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHcpopmalusi, MyTareHes, reHeTHYeCKoe peAaakTHUpoBaHue). Mctopusi cenekuuu B
Poccuun n mupe, uCTopust pa3BUTHSL BAXKHEUIIIMX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBek MOxeT MOAUPUIIUPOBATh pacTeHus? ['eHHas MHKeHepusl pacTEHUM:
Yro Takoe reHeTuyecKas HHXKEHEpHUs pacTeHUi. TpaHCreHHble pacTeHus. MeToabl
nonydyeHusi. OOpa3zoBaHue ONyxoJel y pacteHuid. ArpobakTepuanbHas TpaHc(opMalus:
Ti-na3Musl. I'ensl T-JTHK. MosnekyIsIpHO-TeHETUYECKUE MEXaHU3MBI
Tpanchopmaruu. ['eHetnueckoe pepaktupoBaHue. COBpeMEHHbIE TOJIXOIbI U
JOCTHKEHHUSI TEHETHYECKOTo penakTupoBaHus pacteHuid. [Ipaktuueckas paborta
«["'enomHbBIE HOXKXHUTIBI (MOAeTpoBanue padoThl cucteMbl CRISP-Cas).

Ectb nm xu3ub B mpoOupke? bHOTEXHONOTHS KyJIbTYPHBIX pacTEHHI.



UccnenoBatensckas pabota «BwlpammBanue pacTeHUid B OpoOupke (MOXKHO
BOCIIOJIB30BATbCSL  PE3YJIbTATAMHM MPEABIAYIIMX OSKCIEPUMEHTOB II0 COCTABJICHHIO
MUATATEIbHBIX PACTBOPOB JJISI PACTEHUI ).

Moayibs «Mosekyasipable OCHOBBI (PM3HOJOIMU U (papMaKoJorum» 9 Kiace
(68 gyacoB)

1. @u3zuonozuueckas xumus. (20 uacos)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBHbie Gpopmbl
KHUCJIOpOJA, UX MOJy4YCHUE, HEUTPAIU3ALIHSL.

Makpo31eMeHThI: MPOLIEHT COJEPKaHUS B OPraHU3ME, BBINOJHSAEMAs (PYHKIIMS,
comepkaHue B mnpoaykrax nuranus. Ca2+ - cBA3bIBarOUIME O€NKH, JENOHUPOBAHUE
KaJIbIUS, PETYJSALUS YPOBHSA KAJIBIUSA B OPTAaHU3ME: TOPMOHBI IMOYEK. Mg — CTpoeHue
xjopoduiiia, ero akTUBaLKs COJIHEUHON SHEPTHEH.

MUKpORJIEMEHTBI: B KaKUX MOJEKYJIaX COJEepKaTcs, BbINONHSAEMass (yHKIMS,
COJICpKaHUE B MPOAYKTax NMUTaHUs. llocaencTBus nepeno3supoBKA MUKPOAJIEMEHTAMH.
Fe — ycBauBaeMble THUIBI COEJUHEHUN Keie3a. [eMOoNmpoTeHHbl, T'e€MOLIMaHUH,
mutoxpoMbl. CU — yCBOGHHME W TpaHCIOPT Meau. benku, coaepkamme Meb.
[TaTonornyeckue cuHapoMel MeHke u BunbcoHa, CBsi3aHHBIE ¢ META00JIN3MOM MEAH.

Tokcuunble sneMeHThl llepuognueckod cucrteMbl sl OopraHusma. BimsiHue
HEJIOCTAaTKa MAaKpO ¥ MUKPODJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckas  pabora  «KoimyecTBeHHas  OLIEHKA  COJEP)KaHMS
MHKPODJIEMEHTOB UM BUTAMUHOB B ITHILEBBIX ITPOLYKTAX)

Kupsl. 3a00sieBaHMs YEOBEKA, CBSI3aHHBIE C HAPYLIEHUSIMU KUPOBOr0 OOMEHA.
JucnunuaeMun.

VYrneBoapl. 3a00neBaHUs YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSAMH YIJIEBOJHOTO
obmena. CaxapHslii 1uader.

benku. Ctpoenue. 3a00sieBaHHsI YEOBEKA, CBSI3aHHbIE C HAPYILIEHUSAMH OEJIKOBOTO
oOmena. @yHkuuu 6enkoB. @epmeHTsl. Mexanusm nerictus. Kitaccbl pepMeHTaTUBHBIX
peakumii. Kodepmentsl. I[lpaktuueckoe 3aHsitue «KauecTBEHHbIE peaklUUMUd Ha
opraHuyeckue Mosiekynbl». Ilpaktuueckoe 3anarue «JleHaryparusi  O€JIKOB»
IIpakTueckoe 3ansaTue «M3ydyeHne akTUBHOCTH aMUJIa3bD».

BuTtaMuHbI )KUpOpACTBOPUMBIE, BOAOpPAacTBOpUMBIE. [IpeBpallieHre BUTAMUHOB B
aKTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIC THUIIBI META0OJMYECKUX peakuuil. buolsHepreTnueckue MPOIECCHI.
['mukomus. Hukn Kpebca. Llenb nepeHoca 3nekTpoHOB. OKUCIEHUE KUPHBIX KUCIOT.
Karabammu3m amuHokucior. I'mtokoHeoreHe3. CHHTE3 yIiIeBOIOB, OEIKOB, >KHPOB.
Metabonutnyeckue 3aboneBanus. Ilpaktuueckoe 3ansATue «Pemenue 3agau Ha
HHEPreTUUECKUA OOMEH.

Knerka. Ilonarue memOpanbl. @yHkiun MmemMOpaH. Bunibl TpaHcnopTa B KJIETKY.



MemOpannbsie opraHouasl. 3a0oyieBaHHS CBSI3aHHBIE C  HapylleHHeM paboTbl
MeMOpaHHBIX OpraHeiyl, OOJIe3HHM HAKOIUIEHUS. THIBI KOHTAKTOB MEXIy KIIETKaMH.
3HaueHUE MEKKJIETOYHOM KOMMYHHUKALUU Ui 310pOoBbi opraHusMa. llpakruueckoe
3aHsTHE «/lnanu3 (kieTouka Tpayoe)y.

Snpo. VYpoBHM  yNakOBKH  XpOMaThHa. XPOMOCOMHBIE  TEPPUTOPHH.
HememOpaHHBIE OPTaHOU/IBL.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXH PA3BUTHS MOJICKYJISIPHOW OMOJIOTHH.

Hyxnennossie kucinoTel. OCHOBHBIC TPUHITUIIBI cTpoeHus. [IpakTudeckas padboTa
«Boigenenne JIHK wu3 OGanana». Ilpaktuueckas pabora «Mognens JHK-opuramm.
[Ipaktuueckass pabora «Omnpenenenne kadectBa mnpenaparoB [IHK ¢ nomonisio
cnekTpodoTOMETpUN» (IIPU HATUYUU 000PYIOBAHUSA).

Marpuunbie cuHTE3bl. Perumnkanuss — OCHOBA KJIIETOYHOTO AeneHus. [I[puHIumel
perukanuu. [Ipaktudeckast padota «PermkaTuBHas MaliHa (UTpa-IeMOHCTPALIN )».
[Ipaktuueckas padora «I1LP (Mmoaens amrudukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMeHnenus B crpoeHuu JHK. Ilpuniune penapamum.

Tpanckpunuus. [Ipaktuueckas padota «Cuna mpomMoTopay.

['enetnueckuii kon. Ilpaktuueckas paborta «Pemienue 3amady Ha TeHETUYECKUIN
ko/» Tpancmsmus. [Ipaktudeckas padora «DonauHT OEIKOBY.

Opranuszanusi reHoMa BUPYCOB [IpOTMBOBUpYCHBIE CpPEACTBA, MEXAHU3MbI KX
NEUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOAKTEepUaIbHbIE Ipernaparsl.
Uccnenoarenbckas padbota «PacnpocTpaHeHrne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzanuss reHoma »ykapuoT I'eHomMHOe penmaktupoBaHue. IIpakTmueckas
pabota «PaboTa B cOBpeMEHHBIX I'eHeTHdYeckux Oazax maHHbIX. [Ipoeaenue In silico
aHaju3a MoCJIEe0BATEIbHOCTEN T€HOBY.

3. ®apmaxonozus (28 uacos)

[Tonsitue o nexapctBax. [IpuHIUIIBI MOAX0a K TTOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero meTtoasl. MccnenoBaTenbekas padora «KCIEPUMEHTHI O
OTIpeICNICHUI0 TOKCUYHOCTH BEILIECTB Ha aPTEMUTUIX.

[Iytn BBeaenus JIC. @apmakOKMHETHKA JICKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOrus ) nexapcTB. OCHOBHBIE MEXaHU3MBI BCachiBaHUA. TpaHCHIOPT JIeKapCTBEHHBIX
BemecTB. ['ennr u 6enku nepBoit daszpl buorpanchopmaruu. [lyTr BeIBeIeHUS IEKapCTB
U3 OpraHu3ma. OKCKpeuuss W OiauMuHauus. [eHsl u  Oenku BTOpoil  (asbl
ouotpancopmannu. PapmakoauHamuka. [maBHOe U 1MOOOYHOE, pe30pOTUBHOE WU
MECTHOE, MPSAMOE, HENPSIMOE U PedIeKTOPHOE ICUCTBHE.

Buner B3aumoneicTBus nekapctB. CHHEPru3M U aHTaroHU3M IpHU COBMECTHOM



JEUCTBUY JIEKAPCTBEHHBIX BELIECTB, UX PA3HOBUIHOCTH.

TpancmemMOpaHHbI cUTHATUHT. TUIBI KJIETOYHBIX pPELENnTopoB. MeMOpaHHbIE:
VOHHBIE KAaHAJIbl, KATAJIUTUYECKHE U CONpsKEHHbIE ¢ (G-OeaKkaMu; BHYTPHUKJIETOUYHBIE:
LHUATOIJIA3MAaTUYECKHE U sIepHbIE. MEXaHU3MblI JINTaHI-PELENTOPHOTO B3aUMOACHCTBHUS.
CenekTUBHOCTh (M30MPATENHLHOCTh) JEUCTBHUS, CBA3b «XMMHYECKash CTPYKTypa —
dbapmakonoruiyeckas akTUBHOCTb BEIIIECTBY.

PapMaKoJIOrM4eCKOM MOJYJISIUA CHHANTHYECKONW XOJIMHEPTUYECKON NepeaayH.
MonekynspHblii MeXaHU3M JeHCTBUS H  (apMaKoJOTHYECKHEe CBoiicTBa M-
XOJIMHOOJIOKATOPOB, raHTIMo0JI0KaTOPOB U Kypapeno00HbIX CPEACTB.
@apMaKoJIOTUYECKass  PEeryyialus  aKTUBHOCTH  aJPEHEPrHYEcKOro  CHHAIICA.
AJpEeHOMUMETHKH, aJpeHOOJIOKAaTOpbl, cumnatoauTuku. Ilpaktuyeckas pabora
«BnusiHue agpeHanuHa Ha cepJIeYHbIC COKpAIEHUs (TPOrpaMMHOE 00ECIICUSHHE ).

MonexynspHas (hapMakoJIoTUsi aHTHAIEPTUYECKUX CpeacTB. [ ucTaMuHOBBIC
peLenTOphbl: TUIIBI, MOJIEKYJIApHas opranuzanusi. CtabuinzaTopbl MEeMOpaH TY4YHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M JIEUCTBUSI, 0COOCHHOCTU KIIMHUYECKOTO TPUMEHEHUS,
TOYKHU MPUIIOKESHUS TEUCTBUS MHTMOUTOPOB JTUITUIHBIX MEUATOPOB.

MexaHn3M ACUCTBHS M NPUMEHEHHUE MPENAPATOB, CTUMYIUPYIOIIUX IMPOLECCHI
nMMyHUTeTa. DapMakoJOruyecKas XapakKTepUCTUKA WHTEPIEHKUHOB: IIOJy4YEHUE,
MeXaHU3M JAeicTBUsl, TpuMeHeHue. OCHOBBI MaTO(PU3UOIOTUH OCTPO(PA30BOrO OTBETA,
Meauanus BocnajgeHuss. MoneKyIsspHbIM MEXaHU3M NPOTUBOBOCIATUTEIBHOTO AEHCTBHS
INIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTUBOBOCHAJIMTENBHBIX  CPEICTB.
[Tpaktrueckast pabota «I UCTONOTHYECKHE TPETnapaThl UMMYHHOW CUCTEMBI.

[TonsTre 0 HapKO3€ M HAPKO3HBIX Ipernaparax. KieTouHbld U HEPBHBIM HApKO3.
dapMaKoJOTHYECKass XapaKTEPUCTUKA OTACIBHBIX TIPYII HApPKO3HBIX CPENCTB.
[TocnemoBarenbHOCTh ACHCTBUSA Ha LEHTpabHYIO cucteMy. [Ipaktuueckas pabota
«I'mcronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

®uznonornyeckui coH; ¢as3pl cHa. Buael Hapymenuii cHa I[lonsitue o
MEJMKAMEHTO3HOM CHE M CHOTBOPHBIX Ipenaparax (TMIMHOTUKAX).

MonekynsipHble acnekThl Homuuenuuu. OnuaTtHble peUenTopbl, UX THUIIBL.
OHkedanuHbl U SHAOP(UHBI - SHJIOT€HHbIE JIUTAH bl OMTUATHBIX PELENTOPOB.

AHTUIICUXOTHYECKOE JIEWCTBHE, BIMAHME HA (QPYHKIUIO SKCTPANHPAMUIHON
CHUCTEMbI, SMOIIMOHANIbHYIO C(epy, PBOTHBIN LIEHTP, apTEpHAIbHOE [aBJIEHUE, LIEHTP
TEPMOPETYIAUNU. MOJIEKYIISIpHBIE MEXAaHU3MBI JICMCTBUSI HEWPOJIENTUKOB, BIUSHUE HA
n0(paMUHOBBIE, CEPOTOHMHOBBIE, aAPEHO- U THCTAMUHOBBIE PELENTOPHI, UX JEHCTBHUE Ha
KJIETOYHbIE MeMOpaHbl, Ha JENOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. lloTeHiman-
3aBUCUMBIE HATPUEBbIE KaHAJIbl KaK MUILIEHU JCHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTMOMPOBAHUS OTEHI[MAI-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMM.
[Tpaktnueckas pabora «Kapra »skcrnpeccun JO0PaMHUHOBBIX U CEPOTOHHMHOBBIX
perenTopoB B Mo3re mbimiei». MccnenoBarenbekas padorta «[loBemeHueckne TeCThl Ha



peiokax Danio rario. Caetyio-TeMHass Kamepa». MHccnenoBarenbckas paboTa
«IToBenenueckne TecThl Ha priOKax Danio rario. OTkpeiToe mose». MccienoBaTenbekas
pabota «IloBenerueckue TecThl Ha pbiOKax Danio rario. CtaifHOE TTIOBEACHHE.

Moayab «MoJiekyJIsspHbIe OCHOBBI ceJieKIumn» 9 kiacce (68 yaca)
1. Monaexynapnas ouonozcusn. (20 wacos)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJISIPHOM OMOJIOTHH.

HyxneunoBsie kuciaoTel. OCHOBHBIE MPUHIMIIBI cTpoeHus. [IpakTudeckas paboTa
«Beinenenne JIHK w3 Ganana». Ilpaktmueckas pabora «Momens JIHK-opurammy.
[Ipaktnueckass pabora «Omnpenenenne kadectBa npenaparoB JIHK ¢ nmomonisio
crekTpodoToMeTpun» (MPU HATUYUU 000PYTOBAHMUS).

Martpuunble cMHTE3bl. Pernukanus — OCHOBa KJIETOYHOrO jAejieHus. [TpuHIunel
perukanuu. [Ipaktudeckast padota «PermkaTuBHas MaliuHa (UTrpa-IeMOHCTPAIIU )».
[IpakTuyeckas padota «I 1P (Monens ammiudukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMeHnenus B crpoenuu JAHK. [Ipuniune penapamum.

Tpanckpunius. [Ipaktudeckas padbora «Cuia mpoMoTopay.

['enernueckuii kop. Ilpaktuueckas pabota «PemieHune 3agad Ha TE€HETHUECKHI
ko» Tpancusauus. [Ipaktudeckas padota «DoJIuHT OEITKOBY.

Opranuzanusi TeHoMa BHUPYCOB I[IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoma OakTepuit AHTHOAKTEepUaIbHbIE rpernaparsl.
Hccnenosatenbckas padora «PacnpocrpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanus reHoMa sykapuoT ['eHomHOe pemakTupoBaHue. IIpaktuueckas pabota
«PaboTta B coBpeMEHHbIX reHeTnyeckux 0azax maHHbIX. [IpoBenenue In silico ananmsa
IIOCJIEI0BATEIBbHOCTEN TEHOB.

2. Monekynaphuie ocnoewl cenemuxu (20 uacoes)

[Ipenmer renetuxku. Kparkas uUcTOpus  pa3BUTUS  MPEJICTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K npu3HaKy: Kak packpacuTb kota. Uto Ttakoe npusHak? IlyTs OT reHa o
npuszHaka. Myrtauu. Astenu. ['eTepo3uroTsl M TOMO3HUIOTHL. JIOMUHAHTHBIE H
peueccuBHble amienu. PoneBas wurpa «Amienu». HMccnenoBaTenbCKUi  IMPOEKT
MyTareHnsble (GaKkTOpBHI.

['enpl cTposT opranu3M. BrimroueHHe W BBIKIIOUEHHUE OOJBIIIOr0 Habopa TeHOB.
Kak kieTku moHuMaroT, Kakue TeHbl JOJKHBI padboTaThk. Ponesas urpa «Cynb0a KIeTKn».
['ensi-nepexntouarenu. [Ipaktuueckoe 3ajanue « ATOPUTMBI JIs1 KIIETOK.

JIMCKpETHOE HACIENOBAaHWE NPU3HAKOB. 3aKOHbI MEHIEeNsA: OAWH T€H - OJMH
npu3Hak. Cxema CKpeluBaHus. 3aKOH €IMHO00pa3usi TMOPHUIOB MEPBOTO MOKOJIEHUSI.
[Tpaktnueckoe 3amanue «EauHOOOpasue mepBOro MOKOJICHUS». 3aKOH PacCIleTICHHS



IIPU3HAaKa BO BTOPOM NOKOJIeHHH. [Ipaktmyeckoe 3aganue «Paciiensienue BO BTOpOM
NOKOJIeHUM». MccienoBaTenbCKkuil MpoekT «3akoHbl I'. MeHens B 3KCIEpUMEHTE.

3akoHbl MeHzensa: HECKOJbKO T€HOB - HECKOJIbKO MpHu3HaKkoB. JluruOpuaHoe
ckpemBanue. HesaBucumoe pacxoxzaeHue xpomocoM. IIpakthueckoe 3amaHue
«Pemerka Ilenneray. CueruieHHOe HaclIeI0BaHuUE.

B3anMozeiictBue reHoB. AlenbHOE M HeaulenbHoe. IIpakThueckoe 3aHsATHE
«B3aumonelicTBUs TEHOB (MOJECIUPOBAHUE CUHTE3A U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Omnpenenenune noina. [lomossie xpomocombl. Camiibl U caMKu. BiusiHue gpaktopos
OKpYyXawlen cpenpl. XpOMOCOMHOE ompeaeneHue ImoJa. [lomoBble XPOMOCOMBL.
[Ipaktnueckoe 3anmanue «HacnenoBanue, cuemieHHoe ¢ nojom». lIpoGiema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KE€HIIMH. TpeX1BETHBIE KOLIKH.

3. Moanexynapnoie ochogul cenexyuu (28 uacos)

I'ensl B monyisiiusix: Besmkoe paBHoBecue. [Tomymsuust. YacToThl BCTpE4aeMOCTH
npu3Haka u ajens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «4acToTsl
aigieneil, TreHOTHUNoB W  ¢eHoTunoBy». MccinegoBaTenbckuii MNPOEKT  «AHaIU3
TeHETHUYECKOM CTPYKTYPHI MOIMYJISAIUHU (Ha OCHOBE 3aKoHa Xapau-Balinbepra)y.

[Tonynsiuuu MEHSAIOTCA: YUCICHHOCTh, MUTpalldsi U BBIOOp cymnpyra. DakTopsl,
KOTOpbIE€ BBIBOAAT MNONYJSILHUIO M3 paBHOBecusi Xapnau-BaitnOepra. UYmuciieHHOCTH
nonynsiuuu. PoneBas wurpa «Oddekr ocHoBarens». PoneBas wurpa «9ddexr
OyTbuIOYHOTO TOpJbIIKa». [peiid renoB. Myranuu. HeciydaiiHoe CKpernMBaHUeE.
HN3onsmms.

[Tormynsmuu ~ MEHSIIOTCS:  ©CTECTBEHHBIM — 0TOOp. MexaHu3m  AeHCTBHS
ecTeCTBEHHOTO oTOOopa. JIBmxyiuii otoop. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MoaudukanonHas U3MEHYUBOCTb. Craructuueckue 0COOEHHOCTH
Mo u(UKAIIMOHHOW M3MeHYnMBOCTH. MccnenoBaTenbckue paboThl «MoaudukanoHHast
M3MEHYMBOCTh PACTEHHH B MIpEeIaxX Ballero MeCTa JKUTEIbCTBAY.

HacnenoBanne KOJMYECTBEHHBIX MPU3HAKOB. KoJIMueCTBEHHbIE MPU3HAKHU.
CpenoBast n3MeHYMBOCTh npu3Haka. Koaddumument nacnenyemoctu npusnaka. OTBeT Ha
oToop. Ilouck TeHOB KOJMUYECTBEHHBIX MNPU3HAKOB. OJIHOHYKJICOTUIHBIC BapHUAHTHI
reroB. JJHK-uur. [TomHOreHOMHBIN aHAJIN3 aCCOLMALIHM.

«Omb1» Hag reHoMoM. [loctreHomHasi spa. OOparHasi reHeTuka. « OMHKCHBIC»
uccnenoBanus. [Iporeom, Mmetabosiom. [IpakTuueckoe 3aganne « ATPOHOMBDY.

JlomecTuKais W IEHTPHI I'€HETHYECKOro pa3zHooOpasus. Ilomcku pacTeHui ¢
«XOPOILIUMUY» TpHU3HAKAMU [IJIsi YesoBeka. LIeHTphl TreHeTHYecKoro pa3HOooOpas3usl.
Huxomait Banosuu Basumos. Ceneknusa. KomOnHanmonHass u ruOpuaHast CEIeKITUs.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PAAbl  HACIEIACTBEHHOM
U3MEHYUBOCTI.

CoxpaHuTh U U3yYUTh T€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBuiabHO XpaHUTH



reibl. Kommekuuy reHeTMueckux  pecypcoB — pacteHuil.  IIpaktukym — w/minm
HCCIIEIOBATENbCKUN TPOEKT «MeToapl KyJIbTHUBHPOBAHUS In Vitro IJIsl COXpaHEHHS
TEHETUYECKUX PECYPCOB PACTEHUH U JJISl YCKOPEHHOM CEJIEKIIMM.

['eHeTnyeckue LEHTPHI B Halled CTpaHe. | 1€ 3aHMMArOTCAd TE€HETHKOM |
T€HOMMKOM JUJISL HY’K]I CEIBCKOTO XO351CTBA.



IINTAHUPYEMBIE PE3YJIBTATBI
OCBOEHMUSI KYPCA BHEYPOUHOM NESATEJHbHOCTH

3aHATHS B paMKax @OporpaMMbl HallpaBi€Hbl Ha OOECIEeYEeHUE JIOCTUKEHUS
IIKOJIbHUKAMH  CIIEAYIOUIMX  JIMYHOCTHBIX, METAlpPEJAMETHBIX W  MPEIMETHBIX
0o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pPe3yJIbTaThl:

B cgepe epasicoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM JI€ATEIbHOCTH IIPH BBINOJHEHUHU UCCIEIOBAHUN U POEKTOB, CTPEMIICHHE K
B3aMMOINOHMMAaHUIO U B3aMMOIIOMOIIH.

B cghepe nampuomuueckozco 6ocnumanusi: OTHOIIEHUE K OMOJIOTHH KaK K BaXKHON
COCTABJISIIOUIEH KYyJIBTYpbl, TOPAOCTh 32 BKJIAJ POCCUUCKHX U COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKHU.

B cgepe oyxoemo-npascmeennoco 6ocnumanusi: TOTOBHOCTh OLIEHUBATh
MOBEJECHUE M TOCTYNKH C MO3MIHMH HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHYECKOU
KYJIbTYpbl; IOHUMAaHHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIIEKTa JAECSATEIBHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgpepe scmemuueckoco 6ocnumanus: TIOHUMaHHE pPOJIU  OUOJIOTUH B
(OpMUPOBAHUN ICTETUYECKON KYIbTYPhI TUUHOCTH.

B cghepe ¢husuueckoco eocnumanus, Gopmuposanus Kyibmypsl 300p06bs U
IMOYUOHANLHO20 ONA20NOY4Usl: OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3J0POBBIO U
YCTaHOBKA Ha 37J0pOBBIN 00pa3 KW3HU (310pOBOE MUTAHUE, COOIIIOIEHNE TUTHEHUYECKHUX
IpaBWJI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, pETyJIsgpHas pU3ndecKast
aKTUBHOCTb ); OCO3HAHUE MOCJIEICTBUI U HETPUSATUE BPEAHBIX IPUBBIYEK (yHIOTpeOIeHHE
aJIKOTOJIsl, HApPKOTHKOB, KypeHHME) M UHBIX (QopM Bpena sl (U3HMUECKOro M
MICUXUYECKOTO 370pPOBbs; COOJIIOICHUE NpaBuil OE30MaCHOCTH, B TOM YHCIJIE HABBIKU
0e30macHOro MoBe/IeHUs B IPUPOAHOU cpenie; chOPMUPOBAHHOCTh HABbIKAa PEQIICKCHUH,
yIpaBiieHuEe COOCTBEHHBIM SMOIIMOHATILHBIM COCTOSIHUEM.

B cipepe mpyooeozo eocnumanus: akTUBHOE y4acTUE B PEIIEHUM NMPaKTHUECKUX
3aja4 (B paMKax CEMbH, IIKOJIbI, rOpoja, Kpasi) OMOJOrMYECKONM M SKOJIOTMYECKOi
HaIpaBJICHHOCTH, MHTEPEC K MPAKTUYECKOMY M3y4YEeHHIO Npodecchil, CBSI3aHHBIX C
OHMOJIOTHEN.

B cgepe skonocuueckozo eocnumanus: OpUEHTAlMsl Ha IPUMEHEHUE
OMOJIOrMYECKHUX 3HAHUM IPU PELICHUH 33/1a4 B 00JIaCTH OKPYKAIOIIEeH Cpe/Ibl; OCO3HAHHE
HKOJIOTMYECKUX MPOOJIEM U MyTel UX PelIeHHs; TOTOBHOCTh K YYaCTHIO B IIPAKTHYECKOM
NEATEIbHOCTH YKOJIOTUYECKON HAIIPABICHHOCTH.

B cgepe nomumanus yemnocmu Hayyno2o nO3HAHUA. OPUEHTALMS Ha
COBPEMEHHYIO CHUCTEMY HAy4HbIX IPEACTAaBICHUM 00 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBA3SAX YEJIOBEKAa C IPUPOAHOM M COLMAIBHOW CPENOW;



MMOHUMAaHUE POJIU OMOJIOTHYECKOW HayKd B ()OPMHPOBAHUUA HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAY4YHOH JIHO0O3HATEIBHOCTU, MHTEpPECa K OMOJIOTMYECKON HayKe, HABBIKOB
UCCJIeI0BATEIbCKOM S TEIbHOCTH.

B cgepe aoanmayuu x uzmeHarowumcsa ycio8uam COYUANbHOU U NPUPOOHOU
cpedvl. AJeKBaTHAas OICHKA WM3MEHSIONMIMXCA YCJIOBHH; TPHUHATAC PEHICHUS
(MaAMBHIya bHOE, B TPYIIE) B HM3MCHSIONIUXCS YCIOBUSX HAa OCHOBAaHWUHU aHAJIM3a
Oouosornyeckor nHMoOpMaIuy; IUIAHUPOBAaHWE  JIEUCTBUI B HOBOM  cHUTyaluu
Ha OCHOBAHMM 3HAHUHN OMOJIOTUYECKUX 3aKOHOMEPHOCTEM.

MeTtanpeanmeTHble pe3yJbTaThl:

B cghepe osnaoenusn ynusepcanvuvimu yueoOnviMu no3HaA8AMeNbHLIMU OeUCBUIMU.
bazoBele noruyeckue neicTBUA:

[} BBISBIATH W XapaKTEPH30BaTh CYIICCTBCHHBIC TMPU3HAKKA OMOJIOTHUECKHUX
00BEKTOB (SIBJIICHUN );

[} ycTaHaBIMBaTh CYIIECTBEHHBIA MpPHU3HAK KJIACCH(PUKAIMUUA OUOJOTHUECKHUX
00OBEKTOB (SIBJICHUH, MPOIIECCOB), OCHOBaHUA Jii OOOOIIEHHS W CpPaBHEHUS,
KPUTEPUHU TIPOBOJUMOTO aHAJIN3a;

[] ¢ y4€ToM mpejIoKeHHON OMOJOTHYECKON 3aaudl BBISBISITH 3aKOHOMEPHOCTU
U TpPOTHUBOpEYMsi B  paccMaTpuBaembix  (akTax U HAOIIOJCHUSX;
npeajiaraTb KpUTEPUU JJIs BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

] BBIABIATH naepuIuTel WHGOPMAIMKM, JAaHHBIX, HEOOXOAWUMBIX IS PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

] BBISBJIATH MIPUYHHHO-CJICICTBCHHBIC CBSI3U pu U3YYCHUH
OMOJIOTUYECKUX SIBIIGHUA W TIPOLIECCOB; JeNIaThb BBIBOABI C HCIOJb30BaHHUEM
JEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIOUCHUN TI0 aHAJIOTHH,
(bOpMYIMPOBATH TUITOTE3HI O B3AUMOCBSI3SIX;

] caMOCTOSITENIbHO BBIOMpaTh CHOCOO pemieHust ydyeOHOW OMOJIOTHYECKOU
3alayu (CpaBHMBATh HECKOJIBKO BAapHUaHTOB pEILEHUs, BbIOMpaTh HamoOoJee
MOJIXO/ISIINNA ¢ yIETOM CaMOCTOSTENTLHO BBIICJIEHHBIX KPUTEPHUEB).

bazosrle uccnenoparenpCKue NEUCTBAL:

] MCmOJIb30BaTh BOTIPOCHI KaK MCCIIEA0BATEILCKIUI HHCTPYMEHT TTO3HAHUS,

1 dopMyaMpoBaTh  BOMPOCH, (UKCHPYIONIUE Pa3pblB  MEXKIY PCATbHBIM
U KEJATeIbHBIM COCTOSSHHEM  CUTyalluM, OO0BEKTa, W  CaMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE;

] ¢dopmupoBath ruUmnotresy 00  HUCTUHHOCTHM  COOCTBEHHBIX  CYXKICHHUM,
apryMEHTHPOBATh CBOIO TIO3UINIO0, MHCHHUC;

] TpOBOAUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHy  HaOIto/eHue,
HECJIO)KHBIM OMOJIOTMUECKUN DKCIIEPUMEHT, HEOOJIbIIIOE KCCIIEIOBaHUE 10
YCTaHOBJIEHUIO OCOOCHHOCTEH OMOJIOTUUECKOTO 00bEKTa (ITpoliecca) u3ydeHus,

] TpUYMHHO-CIICICTBEHHBIX CBS3€M M 3aBUCUMOCTEH OHMOJIOTHYECKUX OOBEKTOB
MEXKTy COOO0M;



[]

[]

OLICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTHh MH(OPMALMIO, TIOJYUYEHHYIO B
X0J1¢ HAOIIOACHHS U SKCIIEPUMEHTA;

CaMOCTOSTEJIBHO (dopMynupoBaTh 000011eHus U BBIBOJIbI 10
pe3yapTaraM  IPOBEAEHHOTO HaOJIIoACHUS, JKCIIEPUMEHTA, BIIAJIETh
MHCTPYMEHTaMH OIICHKH JIOCTOBEPHOCTH MOJIyYEHHBIX BBIBOJOB M 0000IIECHNUH;
MIPOTHO3MPOBATh BO3MOYKHOE JaJIbHEWIIEEe pa3BUTHE OMOJOTMYECKHUX MPOLIECCOB
U UX IOCIEACTBUSA B AHAJOTMYHBIX WM CXOJHBIX CHUTyallMsX, a TaKke
BBIJIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pa6ora ¢ uadopmaruei:

[]

MPUMEHSATh PA3JIMYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl MpPU TOUCKE H
orOope Ouosornueckod uWHGOPMAIIMKM WJIA JAaHHBIX U3 HCTOYHHKOB C
y4€TOM IPEISIOKEHHON yueOHOM OMOIOTHYECKOH 3a1auH;

BBIOMpaTh, AHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U  HUHTEPIPETUPOBATH
OMoJIOrnYecKyt0 HH(QOPMALIUIO Pa3IMYHBIX BUAOB U (hOPM IIpEACTaBICHUS;
HaXOJUTh CXOAHBIC apTYMEHTHI (ITOATBEPKIAIOIINE WU OMIPOBEPTAIONINE OJHY U
Ty K€ UJICI0, BEPCUIO) B PA3TUYHBIX HHGOPMAIIMOHHBIX UICTOUHUKAX;
CaMOCTOATENILHO BHIOMPATh ONTUMAILHYIO (hOpMy MpelcTaBieHuss UHPopMauu
U WUIIOCTPUPOBATh PEHIAEMbIE 3aa4d HECJIOKHBIMH CXEMaMU, IMarpaMMamy,
MHOM rpauKoi U UX KOMOUHALIUSIMU;

OIICHWBAaTh HAAEKHOCTh OHOJIOTMYECKOM MH(MOpPMALMM 10  KPUTEPHUSIM,
MPEIOKEHHBIM YUUTEIEM U C(POPMYITUPOBAHHBIM CAMOCTOSTEIBHO;
3allOMUHATh U CUCTEMATHU3UPOBATh OMOJIOTHYECKYI0 HH(GOPMAIIUIO.

B cqbepe 061a0€eHUs YHUBEPCAIbHbIMU yll€6HblMu KOMMYHUKANMUBHbIMU oeticmeusimu

OO0rieHue:

[]

[]
[]

BOCIPUHUMATh U (OPMYJIUPOBATH CYKIEHUS, BbIpAXKaTh SMOLMU B IpOLECCe
BBINIOJIHEHUS TPAKTUYECKUX U 1a00paTOpHBIX padoT;

BBIpAKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;
pacno3HaBaThb HeBepOalbHbIE CpeAcTBa OOILIEHUS, MOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, 3HAaTh W PACIO3HABATh MPEANOCHUIKA KOHMIMKTHBIX
CUTYallul U cMr4aTh KOH(IUKTHI, BECTH IIEPETOBOPHI;

IIOHUMAaTh HAMEPEHMsI JPYrUX, HPOSABIATh YBAXKUTEIBHOE OTHOUIEHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHNUS,

B XOJ€ Juajora W/WIM JAWCKYCCMU 3aJaBaTh BONPOCHI IO CYILECTBY
oOcykaeMol OMOJIOTUYECKOW TEeMbl U BbBICKA3bIBaTh HJCH, HallEJICHHbIC
Ha peuieHHe OHMOJOrMYecKOW 3aJauyd M MOoJJep)KaHue OJarokenareabHOCTH
OOIIIEHNS;

COIMOCTABIISATh CBOM CYXJIECHHSI C CYXXIEHUSMU APYIMX YYaCTHHUKOB Juajora,
OoOHapyXKMBaTh Pa3IN4Usl U CXOACTBO MO3ULIUIL;

nyOJIMYHO MPENCTaBIATh PE3YJIbTaThl BBIIOJHEHHOTO OMOJIOIMYECKOIO OIbITa
(3KCnIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);



[]

CaMOCTOATEIBHO BBI6I/IpaTB q)OpMaT BBICTYILUICHUA C yqéTOM 3aa4 MpE3CHTalIn
1 0COOCHHOCTEH AyJUTOpUX M B COOTBCTCTBHMHM C HHUM COCTABJIATb YCTHBIC
" ITMCBMCHHBIC TCKCTBI C UCITIOJIb30BAHUCM HUJINIFOCTPATUBHBIX MATCPHUAJIOB.

CoBMecTHAs AeATENBHOCTE (COTPYIHUYECTBO):

MIOHUMATh u HCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOU 151
UHIUBUIYaIbHOM paboOThl TNpU  PEIICHUH KOHKPETHOM  OHOJOTrMYecKoi
npoOsiemMbl, 00OOCHOBBIBATH HEOOXOJIMMOCTH MPUMEHEHHUs TPYINIOBBIX (popm
B3aMMOJICUCTBUSI TIPU PEUICHUM MOCTABIIEHHON yueOHOM 3a1a4u;
IPUHUMATH LEIb COBMECTHOU AESATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBHUS IO
e€ JNOCTHKEHHIO: paclpelessaTh PoJid, JOTOBApUBATHCA, 0OCYXKIaTh IMPOLIECC U
pe3yJbTaT COBMECTHOM pabOTHI;
yMeTh 0000I1aTh MHEHUSI HECKOJIbKHUX JIIOACH, TMPOSBISATH TOTOBHOCTH
PYKOBOJIUTD, BBIOJHATH MOPYUYCHUS, TOAUUHATHCS;
IUTAHUPOBATH OPraHU3aIMI0 COBMECTHOM paldOThl, OMPENENSTh CBOIO POJIb
(c yuéTtoM  WOpENNoYTeHH W  BO3MOXKHOCTEH  BCEX  YYaCTHHKOB
B3aMMOJICUCTBHSI), paCTpeNeNsITh 3aaud  MEXAY  WICHAMH  KOMaHJBbI,
y4acTBOBaTh B TPYIIOBBIX (Popmax paboThl (0OCYXIeHHS, OOMEH MHEHUSMU,
MO3TOBBIE IITYPMBI U UHBIE);
BBITIOJTHSTH CBOIO YaCTh pa0OThI, TOCTUTAaTh KAUECTBEHHOI'O PE3YJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMH YICHAMH KOMaH/IbI;
OIlCHMBAaTh  KA4eCcTBO  CBOEro  BKJIaJga B OOmMMA  MPOAYKT MO
KPUTEPUSIM, CAMOCTOSITEIBHO chopMyIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS; CpaBHUBATh
pe3yabTaThl C MCXOJHOM 3aJadeil M BKIAJI KaXXJOr0 4Yi€HAa KOMaHIbl B
JOCTHDKEHHUE PE3yJIbTaTOB, pa3lelisiTh cpepy OTBETCTBEHHOCTH U TMPOSBISATH
TOTOBHOCTH K MPEJOCTABIECHUIO OTUETA TTEpE] TPYIIION;
OBJIaJICTh ~ CUCTEMOM  YHUBEPCAJIbHBIX  KOMMYHUKATHBHBIX  JCHUCTBUM,
KoTOopas obOecneynBaeT  CPOPMUPOBAHHOCTh  COLMAIBHBIX  HABBHIKOB U
AMOILIMOHAJILHOTO MHTEJUICKTA IIKOJIBHUKOB.

B cgepe oenaoenus ynusepcanvHolMu yueOHbIMU PpeYIAMUSHBIMU OCUCMBUIMU:

CaMoopraHy3anms.:

] BBISBIATH TPOOJIEMBI IS PEIICHUS B JKU3HEHHBIX W YYCOHBIX CHTYaIUsX,
UCIIONIB3Ysl OMOJIOTHYECKUE 3HAHMS;

[} OpHMEHTHUPOBATHCS B PA3TMYHBIX MOAXO0AaX MPUHITHS PEIICHUNA (MHAUBUIYaTbHOE,
NPUHATUE PEUICHUS B TPYIIE, IPUHITHE PEIICHUHN TPYIIION);

[] caMOCTOSATENLHO  COCTaBJATH  QITOPUTM  pEIICHWS 3adaud (WM ero
4acTh), BEIOUpATh CMOCOO pemieHus ydeOHOM OMOJOTWYECKOW 3amauu ¢
VIETOM  MMEIOIITUXCS pecypcoB u COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh MIpeIjiaraeMbie BAPUAHTHI PEIICHHIA;

] coCTaBJITH TUTaH JEHCTBUIMA (rman peanmzanuu HAMEYEHHOTO

aNropuTMa peuieHus), KOPPEKTUPOBATh MPEIJIOKEHHBIH aJIropuT™M C Yy4E€TOM



MOJIYYCHHSI HOBBIX OHOJIOTMYECKUX 3HAHUKW 00 H3y4aeMOM OHMOJOTHYECKOM
00BEKTE;
] nmemath BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.



CaMOKOHTpoIb (peduekcus):

] BiIangeTh criocobaMu CaMOKOHTPOJIS, CAMOMOTHUBALIMU U peIIeKCHH;

[} nmaBaTh aJeKBAaTHYIO OLICHKY CUTYallUH U IpeiaraTh IIaH €€ N3MEHEHNUS;

[} y4uTBIBaTh KOHTEKCT M MPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
IIPU PELICHUU y4eOHO OHOJIOTNYECKON 3a/1a4y,

a/JIanTUPOBATh pelieHue K MEHSIOITIMCS
00CTOSITEIILCTBAM;

] OOBSCHATH IPUYUHBI JTOCTUKEHHUS (HEnOCTHKEHUS) pe3yJIbTaToB
JEeSTeNIbHOCTH, J1aBaTh OIIGHKY MPHOOPETEHHOMY ONBITY, YMETh HaXOAUTh
MO3UTHUBHOE B MPOU3OIIEIIICH CUTYaIUH;

| BHOCUTb KOPPEKTUBbI B JI€ATEJIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

] oueHuBaTh COOTBETCTBHE PE3yJIbTaTa LIEJTU U YCIOBUSM.

OMONMOHAILHEIA MHTEIIEKT:

] pasznuyarh, Ha3bIBaTh U YHOPABIATH COOCTBEHHBIMH SMOLMSAMH U SMOLUSIMHU
APYTHX,

] BBIABIIATH U aHAJIM3UPOBATH IPUUMHBI SMOIIHIA;

] craBUTH ceOsl Ha MECTO JPYroro 4eloBeKa, MOHWMAaTh MOTUBBI MU HaMEpEHHUs
ApYyToro;

] peryiaupoBaTh CIIOCOO BbIPAXKEHUS IMOLIHIA.

[} Ilpunstue ceda U Apyrux;

] OCO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO;

| mpu3HaBaTh CBOE MPaBO Ha OIIMOKY U TAaKOE K€ MPABO APYroro;

] OTKPBITOCTH ce0€ U JPYTUM;

'] oco3HaBaTh HEBO3MOXHOCTb KOHTPOJIUPOBATh BCE BOKPYT;

] oBlIameTb CHCTEMOH YHUBEPCAJIBHBIX Y4E€OHBIX pETYJISTUBHBIX JIE€WCTBUH,

KoTopasi obOecreyuBaeT (POPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI TIO3WIMS JUYHOCTH), M JKU3HEHHBIX HABBIKOB JINYHOCTH
(ympaBieHust coOoii, CaMOAMCIUIUIMHBI, YCTOMYMBOTO MOBEICHUS ).

IIpenmeTHbIe pe3yJbTATHI OCBOCHHS IPOTrPaMMBbI
B mo3naBaTenpHOM (MHTEUIEKTYallbHOM) cdepe:
MPUOOPETEHNE OMbBITA MCIIOIH30BAHUS METOJ0B OMOJIOTHUECKOM HAYKH C IEIBIO

M3y4deHUs OMOJIOTHYECKUX OOBEKTOB, SIBICHUIN W MPOIECCOB: HAOIIOJCHUE, OMHCAHMUE,
MIPOBEJICHUE HECIOKHBIX OHMOJOTHYECKHX OIBITOB M JKCIEPUMEHTOB, B TOM YHCIIE C
MCITOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX OMOJIOTHIECKUX TPUOOPOB U UHCTPYMEHTOB;

(bOpMI/IpOBaHI/IC YMCHHA UHTCTPUPOBATH OMOJIOTMYECKHE 3HAHMS CO 3HAHHUSIMH M3

APYTUX y4eOHbIX TpeaMeToB (GU3MKHU, XUMUU, Teorpaduu, UCTOPUH, OOIIECTBOIHAHUS
U T. 1),



dbopMHpoBaHUE YMEHUH peiaTh Y4eOHBIE 3a/1a4i OMOJIOTUYECKOTO COMIEePKAHUS,
BBISIBJISITH ~ TPUYMHHO-CJICJICTBEHHBIC  CBSI3M,  NPOBOJAMTH  KA4Y€CTBEHHBIE |
KOJIMUECTBEHHBIC PACUETHI, IeJIaTh BHIBOIBI HA OCHOBAHHH TTOJTyYEHHBIX PE3YJIbTaTOB;

dbopMHpoBaHUE YMEHHS TUTAHHPOBATH Y4eOHOE HCCIEAOBAHHE WM TPOCKTHYIO
paboTy ¢ y4eTOM MOCTaBICHHON 1eNu: (OpMyITHpPOBaATh MPOOIEMyY, THTIOTE3Y U CTAaBUTh
3a/la4yd MCCJICOBAaHUs, BBHIOMPATHh aJIEKBATHO TIOCTABICHHOW I METOMBI, JCNaTh
BBIBO/IBI 10 PE3yJIbTaTaM MCCIICOBAHUS WM MPOCKTHOMN JEITeIHHOCTH;

dopMupoBaHHEe  HWHTEpeca K  YIUIYyOJNIGHHI0O  OWOJIOTMYECKMX  3HAHUU
(mpeanpoduibHas MOATOTOBKA M podeccuoHaabHas OpUEHTAIMS ) U BBIOOPY OHOJIOTUH
KaK MPO(IIBHOTO MpeaMeTa Ha CTYIICHH CPETHErO MOTHOTO 00pa3oBaHus I Oyayien
PO EeCCUOHANILHON JIeITeIbHOCTH, B 00JIacTU OWOJIOTUU, MEIUIUHBI, HKOJOTHUH,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO0351UCTBA;

BIaJCHUE HaBbIKaMM paboThl ¢ uHOpMaIueld eCTeCTBEHHO-HAYyYHOTO
COJIep>KaHus, MPEJCTABICHHOW B pa3HoOW ¢opme (B BUAC TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, auarpamm, Mojelied, H300paKeHui), KPUTUYECKOTO aHaiu3a
MH(}OpPMAIIUU U OLICHKHU €€ JOCTOBEPHOCTH;

yMEHUE UHTETPUPOBATH OMOJOTUYECKUE 3HAHUS CO 3HAHUSMHU JIPYTUX YUCOHBIX
MPEAMETOB; UHTEPEC K yriayOJeHNI0 OMOJOTUYECKUX 3HAHUM M BBHIOOPY OMOJIOTHUU Kak
npodUILHOTO TMpeaMeTa Ha YpPOBHE CpeaHero ooOImero oOpazoBaHus s OyAyleu
podeCCHOHAIBHOW  JICSATEILHOCTH B 00JaCTH OWOJIOTUM, MEIUIIMHBI, SKOJIOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, THUIIEBON MPOMBIINUICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEICTABICHNS O MAaTePHATUCTHUECKONW CYITHOCTH
T€HOMOB KHBBIX OPTAaHU3MOB U PETYJIAIHNIO UX PAOOTHI,

3HaHHE OCHOBHBIX (DaKTOPOB OKPY’KAIOIICH CPEJbl, BIMSIONIMX Ha pa3BUTHE U
CYIIIECTBOBAHME JKUBBIX OPTAHU3MOB, IaNTAMK K (haKTOopaM OKPYXKaroIeh Cpeibl,

3HaHHE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTUH, UCTIOJIb30BAHUS €€ IOCTUKEHUN B
COBPEMEHHOM KU3HH YEJIOBEKa, 0COOCHHOCTU MCITOJIH30BAHUS KUBBIX OPTaHU3MOB JIJIs
IIPOU3BOICTBEHHBIX HYXK/I YCIIOBEKA,

3HAHNE OCHOBHBIX MOAXOOB CEJICKIINN U OMOTEXHOJOTUN KYJIbTYPHBIX PACTEHUH,
XapaKTepH30BaTh T'CHETHYECKH  MOAUQPUIIMPOBAHHBIC  pACTEHHUSA, OIEPHPOBATH
MOHATUSAMHU, THOpUAM3AlUS, OTAAJICHHAs THOpUIM3AINS, HMCKYCCTBEHHBIM OTOOp,
reTepo3uc, TpaHchopMaIrsi, MyTareHe3, TeHETUUECKOe PEIaKTHPOBAHNUE;

MOHUMAHUE  MOJICKYJSIPHBIX  MEXaHW3MOB  peaJM3allid  HACJEeICTBECHHOU
uH(popMaIuu 1 yMeHue CBOOOHO OTIEpUPOBATH OCHOBHBIMU MOHATUSIMU MOJIEKYJISIPHON
OMOJIOTUH U €€ COBPEMEHHBIX HANIPABJICHUI — F€HOMHKH, METAar€HOMUKH, TPOTCOMUKH;

3HaHWE OCHOBHBIX 3a00JICBaHHI YEJIOBEKA, MEXaHW3MOB MX Pa3BUTHS, CIIOCOOaX
WX IMATHOCTHKY U JICUCHUS;



dbopMupOBaHUE YMEHUS MCIOJIH30BATh MOHATUMHBIA ammapaT U CUMBOJUYECKHUI
S3bIK TEHETHKU, TI'paMOTHOE IPUMEHEHHE HAy4HBIX TEPMHUHOB, TOHSATHH, TEOPHH,
3aKOHOB ISl OOBSICHEHUS HAOIIOJAeMbIX OMOJIOTHYECKUX OOBEKTOB, SBJICHUM H
IIPOIIECCOB, MO3BOJIAIOIINX 3aJI0KUTh (YHAAMEHT HAyYHOTO MUPOBO33PEHUS.

B 1ieHHOCTHO-OpHEHTAITMOHHOH cdepe:
3HAaHUE, YTO MPUMCHCHHE COBPEMEHHBIX TEXHOJIOTUH MOJICKYJISIpHOW OHOJIOTHH
MO3BOJISICT YCIEIIHO pellaTh TaKue 3JI000JHEBHbIC MPOOJIEMbI, Kak OXpaHa
OKPY’KaIOIeH CpeJbl, COXPAHEHHE 3I0POBBS YeJIOBEKA, KOHTPOIIb U BOCCTAHOBIICHHE
IKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak )KMBOTHbIE U PACTEHHUS NMPUCTIOCAOIUBAIOTCSD> (IBOJTIOUMOHHASA
3Ko0J0rHs) 5-6 kiaccel (34 yaca)

Tembl OcHOBHOE coJiep:KaHue JlesiTEeJIbHOCTD
IIKOJIbHUKOB

1. Ml uccirenyem CBolicTBa U CTPOCHHE KUBBIX Hccnenosarenbckue

JKUBbIE 00bEKThbI OpraHu3MoOB (CTPOCHUE KIIETKH). | paboThl «Bce u (CUHUIIBI,

(6 v) Bun, oco0b — opranusm kak Oenku, Oepe3bl H T.1.)
eaArHas cuctema. AanTanuu OJIMHAKOBBIE?
(npucnoco6sienus). [lonstue DOTOKBECTY.
rOMEOCTa3a )KMBOro opranusma. | I[Ipaktuueckas pabora
Crioco0sl ero nojaepxKaHusl. «Cocrasisiem KHUTY
OrpannueHus PEKOPIOB  paCTEHHH W

MOP(HOTOTUYECKUX U
(U3UOOTUYECKUAX adaTaIHH.
[ToueMy opraHu3Mbl He
CTAHOBSTCS OECKOHEUHO
OOIBIINMH, MAJICHEKUMU,
BCEATHBIM

2. Bausinue
OKpYXKAKOLIEH
cpeabl HA KMBbIE
opranusmbi (12 )

JKUBOTHBIX HAIICTO Kpasi».

DaKTOPHI OKPYKAIOLIEH CPEAbI
(abuotuyeckue, OMOTUYECKUE,
aHTponoreHssie). [Ipumepsl
abnotnyeckux (hakTopos,
OKa3bIBAIOIINX OCHOBHOE
BIIUSIHUE HA KU3HEEATEIbHOCTD
YKUBBIX OPTAaHU3MOB:
TEeMITepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPUCITOCOOJICHHS JKUBBIX
OpraHu3MOB K a0OMOTHYECCKUM
daxTopam. [Ipucnocobnenust k
OCHOBHBIM a0MOTHYCCKUM
dakTopam: Temmeparypa,
BJIQYKHOCTH U CBET.

[IpakTueckoe 3aHsATHE
«IIBet u Temno» (KyOuku
JbJa B3BECUTH, ITOJIOKUTH
B yamiku lletpu Ha
pPa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObICTpee
pacrasii).

[IpakTHueckoe 3aHsATHE
«Yro pactBopsiercs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
IIpakTrueckoe 3aHsTue
«JInddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«JIBrkeHMEe pacTBOPOB IO
LBETKY».

IIpakTrueckoe 3aHsTue
«JIen miaBaeT B BoJE
(aiicOepru, 3amep3anue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen npu 3amep3aHun




pacImpseTcs
(pa3pylilieHre KaMHs
(mouBooOpazoBaHue),
3aMep3aHUEe KIETOK).
[IpakT4eckoe 3aHsATHE
«ly6a» (kyOuku mpaa
3aBEPHYTh B Pa3HbII
MaTtepua, B3BECUTD).
[IpakTyeckoe 3aHsATHE
«ITurmeHTH» (MOKHO
pa3lIeIuTh HAa BaTMaHE
KpacUTEI! U3
(baomacTepoB».
[IpakTueckoe 3aHsATHE
«Kak )KUBOTHBIE IJIABAOT
B BOJIe» (DKCIIEpUMEHT C
MTUTIETKOM).
Hccnenoparenbckue
paboTths! «BnusHue cBera
(Tera, BIAXHOCTH,
COCTaBa MOYBbI) HA
pacTeHus! B €CTECTBEHHBIX
WJIN UCKYCCTBEHHBIX
YCIIOBUSAX» (Ha TOCTYITHOM
Marepuane).

3. BzaumopaeiictBus
’KMBBIX OPraHU3MOB
(4 9)

buortnueckue hakTopsl.
3aKOHOMEPHOCTHU Pa3BUTHUSA
MEKBHUIOBBIX
B3aMMOOTHOIIECHU.
KosBomtonus (XMIHUK-KEPTBA;
napa3uT-X03siMH) DBOIIOIUS
CTpateruii JOOBIBAHUS TTHUIITH.
CommansHocTh. Bunbi-
BCeseHUbl. [lepeuens pacTennit-
BpEIUTENEH.

HccnenoBaTenbckas
pabota «HabmroneHus 3a
B3aMMOOTHOIIICHUSIMU
KUBOTHBIX TIPH
JOOBIBAHUH MUIIN
(KOpMYIITKH J71s1 TITHIL, JJIS
TOPOJCKHX MJIN CEeITbCKUX
JKUBOTHBIX ). BeO-
KaMepbD».
HccnenoBaTenbckas
pabora
«Pacnpocrpanenue
BHJIOB-CHHAHTPOIIOB B
HAIle MECTHOCTHY




4. Yesi0BEK B KU3HU
pacreHu u
KUBOTHBIX? (6 )

AHTpOTOreHHbIe (HaKTOPHI.
[TpaBaa nu, 9TO IEPBOOBITHBIE
JIHOJTU KWJIA B TADMOHUH C
npupo10il. OoOMallIHUBAaHUE U
NpUPYUYCHUE KUBOTHBIX U
pacteHuil. 3aueM cracartb
BBIMHUPAIOLIUE BUIbI, KAK 3TO
nenatb. KyneTypHble pacTeHus u
uX aukue npenku. [louemy
BaXXHO UX COXPAHSTh.
Pa3znooOpa3zue KyJIbTypHBIX
pacTeHUui U UX 3HaYCHHE B
YKU3HM yenoBeka. KpacHas kaura
Baiei teppuropun. Oco60
OXpaHsieMbIE TEPPUTOPUH,

_3anoBenHUKHA Poccun m mupa.

5. Dxogornueckue
Humu (6 1)

buocdepa — ogHa u3
BOKHEHIINX 000J104eK 3eMIIH.
YT0 Takoe «3KOJIOTHYECKUE
HUIINY» U KaK OHU
dbopmupytorca? GopmupoBaHue
3HaHUM 10 OMOpa3HOOOPaA3UIO
XKU3HEHHBIX (QOpPM,
MOBEJICHYECKUX
MPUCTIOCOOJICHH,
MOAU(PUKALIMOHHAS
M3MEHYHMBOCTH (Ha 6a30BOM
ypoBHE). PacTutenbHbie
COOOIIECTBA U X THUIIHI.
Pa3Butue u cMeHbI

PACTUTENBHBIX COOOIIECTB.

[IpakTrueckas pabdorta
«Pa3zHoobOpa3zue
KYJbTYPHBIX PACTCHHUI B
BaIlleM PETHOHEY.
UccnenoBarenbckas
pabota «Bnusinue
AHTPOTIOTCHHBIX (DAKTOPOB
Ha pa3BUTHE PaCTEHUN B
ropoJie/HaceIeHHOM
MTYHKTE».
DKCKypcus/mpakTHIecKas
pabota «OOIIT B Bamem
pPErvoHEe — YHUKAJIbHbIC
O0OBEKTBI TTPUPOIBD».

HccnenoBaTenbCckue
PaboThl « DKOIOTUUECKHUE
HUIIU BOKPYT TEOS —
onucaHue (paKTopoB
OKPYXaroUIEH Cpelib».
HccnenoBaTenbckue
paboTHI
«DEeHOI0rnYecKre
HaOIIOCHUS.

Monyae «OCHOBBI pacTeHHeBOACTBa» 7-8 kiaaccpl (68vyacoB)

Tembl

OcHoOBHOE coaepxaHue

JlesiTeJILHOCTD
IKOJLHUKOB

Tema 1. BBeaenue B
pacTeHneBOACTBO
(2 9)

Yro-Takoe paCTEHUEBOICTBO:
OCHOBHBIC (DaKTOPBI
BBIPALLIMBAHUS PACTCHUM.
Hctopus pazsutus
arpOXHUMUYECKUX 3HAHUN
(pa6oTst M.B. Jlomonocoga, 1O.
JIuGuxa, byccenro, B.B.
Hokyuaesa, K.A. Tumupssena,

IT.A. Kocteraesa, JI.H.

[IpakTuueckas paborta
«bouka JIubuxay.







Tema 2.
ArpoTexHuYecKui
IKCrepuMeHT (6 1)

IpSHUIITHUKOBA U IIp.)

[IpaBuia mocTaHOBKU
arpo’KCIEPUMEHTOB.
[TocTaHOBKa SKCIIEPUMEHTOB C
pacteHusmMu. Bei0op Tembl,
COCTaBJICHUE TUIIOTE3bI, LIETU U
3aJ1a4y IKCIEePUMEHTA 110
BBIPAIIUBAHUIO PACTCHUI B
KOHTPOJIMPYEMOU Cpelie.
KonTponu, noBropHocTH,
MIPOBEJCHUE SKCIIEPUMEHTA.
[InaHnpoBaHKE SKCIIEPUMEHTA.
OueHka pe3yinbTaToB
AKCTIIEPUMEHTA.

OcBoeHME TEXHOJIOTUH

KPpYIJIoTOAUYHOI'O BbIpAIIMBAHUA

CaJaToOB U MUKPO3EJICHU B
KOHTPOJMPYEMBIX
HCKYCCTBEHHBIX YCIOBHUAX

Hccnenosarenbckas
pabota «DakTophl,
BJIMSIOLINE HA
popacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[TpakTnueckas padbora
«COO0p yCTaHOBKH IS
BBIpAIIUBaHUs PACTEHUI B
KOHTPOJIUPYEMBIX
YCIIOBHSIX).




Tema 3. Poab
XUMHYECKHUX
3JIEMEHTOB B

NMUTAHUM PACTECHUM
(20 v)

Bopa. PactBop. BeiTsikka.
AHWOHBI, KATUOHBI,
3IEKTPONPOBOAHOCTH U pH
pacTtBopa. Poib XUMHUYECKUX
AJIEMEHTOB B MUTAHUU PACTCHUM.
[TosryyeHne nuTaTebHbIX
BEIIECTB PACTEHUSIMU.

Y noOpeHnusi: opraHuyecKue,
MUHEpaJbHbIC,
MUKpOOHOJIOTHYecKue. TuIbl
NUTaHUs pacTeHni. BozayiHoe
1 MUHEPAJIbHOE (KOPHEBOE)
MMUTaHUE pacTeHUU. TpaHcnopT
MUTATEJIbHBIX BEIIECTB
PACTEHHI: BOCXOIAIINHI 1
HUCXOAIINN TOK. BaxHenmme
KaJIMiHbIE, POoCPOpHBIE U
a30THbIC yIOOpEHUs, UX
cBoiicTa. [IpocTeie U CIIOXKHbBIE
ynoOpeHus.

Poct n pazButue pacreHnii:
ATanbl OHTOreHe3a, (PaKTopsl,
BIIMSIFOIIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJIOK, MUTAHUE,
cyocTpar.

Oco0eHHOCTH NUTAHUS

[IpakTruueckas paborta
«CxeMbl TUTATEIbHBIX
pactBOpoB. Pacuer 103
yaoOpeHuit s
MUATATEIIbHBIX PACTBOPOBY.
[IpakTrueckas pabora
«IIpaBuna cMemBanus
yA00pEeHUN»
[IpakTuueckas paborta
«IIutranue pacrenuii:
TEXHOJIOTUS
MIPUTOTOBJICHUS
MATATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYPY.
[IpakTrueckas padorta
«MOHHUTOPHUHT
MUHEPAITBHOTO TTUTAHUS
pacTeHu».
[IpakTrueckas padorta
«PacturenbHas
JIMAarHOCTHKA.
HccnenoBarenbekas
pabota «O1ieHKa
COCTOSIHUSI KOMHATHBIX
pacTeHui, paCTCHUN HA







pacTeHuit a30ToM. A30T U €ro
3HAYEHHUE B KU3HU PACTECHUH.
®dopMbI a30Ta U UX
MpEBpaIllCHUE B TIOYBE.
HcTtounuku pocdopa nms
pacteHus. 3HaueHUE
dbochopcoaepxammx
COEIUHEHUH B KJleTKe. Poiib
MAaKpPOIPTUYECKUX COCAUHEHUN
dbocdopa B sHEpreTHIECKOM
oOMeHe.

Brnusane kanust Ha pusndeckue
CBOMCTBa MPOTOILIA3MbI, HA
(dbepMEeHTHI YIIIEeBOOPOIHOTO
oOMeHa, CUHTE3 OEJIKOB U Ap.
Ponp kanus B moamep kaHum
MOHHOTO OanaHca B TKAHAX, B
MPOIIECCAX CAMOPETYIISLIHH.
Perynsropnas u
CTPYKTYypOooOpa3oBaTesbHas
pOJIb KaJIbLIMsl. YUyacTue B
00pa30BaHUU KJICTOUYHOM
CTCHKH, TIOI/ICP KaAHUH
CTPYKTYpbl MEMOpaH U
PEryJsIus UX IPOHUIIAEMOCTH.
3HaYeHUEe MarHus B
MeTa00Iu3Me pacTeHU M.
Marnuii B coctaBe xjiopoduiuia,
CXOJICTBO XJIopoduiuia U
reMorjo0rHa Kak
CBUJICTEJILCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero OCHOBHBIE
COCIMHCHUS, X POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, Y9aCTHE B
OKHUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKITUIX
MUKpPO3TIEMEHTHI.
IIpencrasnenus o ponu
MHKPOJJIEMEHTOB B
MeTab0JIM3ME PACTEHUH.
Oco0eHHOCTH TOCTYTICHUS
MHUKPOAJIEMEHTOB B PaCTCHUS.
CuHepru3M U aHTaroHU3M

YCTaHOBKA MPUYHUH
MAaTOJIOTMYECKUX
cocTostHUH (TIpu
HaJINYUN ).
Hccnenosarenbckas
pabota «O1eHKa BIUSHUSA
Pa3IUYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTEHUU
(cocTaBiieHHE Pa3IUYHBIX
MOJIKOPMOK )».




AJIEMEHTOB ITUTAHUS PACTEHUU.
PacturenpHas quarHocTuka u
METO/Ibl HACHTUPHUKALIUH
HEJ0CTaTKa/U30bITKA SJIEMEHTOB
[IATAHMS

Tema 4.
Peryasitopsl pocta
pacTtenui. 3amura
pactenui (4 4)

[TonsiTHE O perymnsTopax pocrta
pactenuil. CTUMYJISITOPBI pOCTa
— (huTOrOpMOHBI (ayKCUHBI,
ru60epeIUIMHbI, INTOKWHWHBI).
NHruburopsl pocta pacTEHUN:
1. mpupoausie (abcum3oBast
KHUCJIOTAa U HEKOTOPbIE
(dbeHobHBIC BEIIECTBA
(uKymapoBasi, KOpu4yHasi,
CaJTUIIMIIOBAsT KMCJIOTHI).

2. CHHTETUYECKHUE
(Mop(haKTHHBI, peTapJaHTHI,
nedoIMaHTbl, JECUKAHTHI,
repOuIubl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTEHUMU.
CoBpeMeHHBIE CIIOCOOBI
MOHHUTOPUHTA.

3amura paCTeHUU OT
BPEIUTEIIEH: OCHOBBI
OMoOMeTOoNA.

[TpakTnueckas padbora
«DUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUSA
pacteHuii. CoBpeMEHHbIE
CIOCOOBI MOHUTOPHUHTA.

Hccnenosarenbckas
pabota «Bnusinue
reTepoayKCcuHa Ha
npopactanue (poct Ha
Pa3HBIX CTAUSAX, B pPa3HbIX
YCIIOBHSIX) Pa3IMYHBIX
pacTeHUu».

[IpakTuueckas paborta
«MHCeKTapuu: mpaBuiia u
YCIIOBHSI pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).




Tema 5. Boanas,
necyaHasi v
MOYBCHHAS
KYJbTYPbI, HX
NpUMeEHEeHNeE B
BbIPpAIIIUBAHUM
pacTeHui.
DuU3n0J10rus
pacreHui (8 1)

BopnHas, necuanasi 1 moYBEHHAs
KYJbTYpbl, UX TPUMEHEHUE B
BBIPAIIUBAHUU PACTCHUM.
[IpoBeneHne BOAbI B KOPHE U
cTeOJie pacTCHUI.

BonHblli pexuM pacTeHHN:
CTPOCHHE yCTHUIL: (DAKTOPHI,
BIIMSIOLIME HA UX PACKPBITUE U
3aKpBITHE. 3HAUCHUE MEXaHU3Ma
pErysiiuy UCHApEeHHsl BIaru
pacTeHHEM.

DOTOCUHTE3 — YHUKAIbHBIN
npouecc pacteHuil. TeMHoBas u
cBeroBas (a3el PoTOCUHTESA.
3HaueHue POTOCUHTE3A JIs
YKUBBIX OpraHu3MoB. DakTOpbI
pOCTa pacTEeHU: BO3AYX U
aspanus. [logzemMHoe npIxaHue
pPacTEeHUI: COCTAaB IOYBEHHOIO

_BO31yXa, ra3000MeH. ['az000MeH

[IpakTruueckas paborta
«KopHeBoe naBieHue».
[IpakTrueckas pabora
«IIpuroTtoBiienue
npenapara yCThbHIl
METOJ/IOM CJICTIKaY.
Hccnenosarenbckue
pabotel «BnusiHue
YCIIOBUM cOiepKaHuUs
pacTeHu Ha KOJIMYECTBO
YCTBUI.

[IpakTrueckas padorta
«DyHKIMOHAIIbHAS
JMAarHOCTHKA PaCTEHUH 110
aKTUBHOCTH
XJIOPOILJIACTOBY.
Hccnenoparenbckas
pabora «OnpeneneHue
xyiopoduina A u b,




npu 6ECIOYBEHHOM (boTOCHHTETUYECKOI
BbIpAIllUBaHUU. AKTUBHOCTH PACTEHUI U
(bakTOpOB, BIMSIONIMX Ha
HEe.

[IpakTrueckas paborta
«Anparust, CO2 u Os.
JIpIXaHuEe pacTCHUN.
[IpakTrueckas pabora
«/lpIxaHue pacTeHuN:
OLICHKA UHTEHCUBHOCTHU
JbIXaHHs PACTEHUMN U
IJIOJIOBY.
Hccnenoparenbckue
paboTsl «BnusiHue
croco0a BhIPALUBAHUS
(cocTaBa mUTATEILHOM
CMECH, CXEMbl BHECEHUS)
Ha POCT U Pa3BUTHUSA
Pa3JINYHBIX PACTEHUIN.




Tema 6.
KyabTypHbie
pacTeHusl.
CoBpemeHHbIE

ACIICKTbI CCJICKIINHN
(20 v)

Kaxk genoBek cTajl HCI0JIb30BaTh
pactenusi? CBs3b pa3BUTHS
IIMBIJIM3AIIHN YCJIOBEKA U
0JIOMaIlTHUBAHUS PACTCHHUIA.
JloMmecTukanusi.
HacnencrBeHHOCTD U
W3MEHYMBOCTH — OCHOBHBIE
CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Bunnl
W3MEHYUBOCTD.

['en —maTepuanbHBI HOCUTEIb
HACJICJICTBEHHOCTH U
M3MEHUYMBOCTHU. HyKIleMHOBBIE
KUCJIOTHI. JIokanu3aius
Ir€HETUYECKOro Marepuasa B
KJeTKe. [{eneHue KIeTok.
Permukanus JIHK. OcHoBHas

Tpanckpunnus. Tpancasauuys.
Myranuu.

DddexT OYTHUIIOUHOTO
TOPJIBIIITKA U TCHETHYECKOE
pa3zHooOpa3zue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh
TeHETHYECKUE PECYPChHI

pacmmm”" OCHOBHBIE CIIOCOOBI

JI0OTMa MOJIEKYJIIPHON OMOJIOTHH.

Juckyccus
«JlomMecTukamus, Bce JIu
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YEeJI0BEKOM UM
OJIOMAaIIIHUBAIOTCA?
MOo>kHO 71 cuuTaTh
TapakaHa 0JI0OMalllHEHHbIM
KUBOTHBIM?».
[IpakTrueckas pabdora
«MoaudukanuoHHas
W3MEHYHUBOCTD (JIUCTHS,
UTOJIKK C OJTHOTO
JIepeBa)».

[IpakTuueckas paborta
«I'eH — mHCTpYKIMS 1O
cOopke KiIeTkH (Ha bucepe
WU KOHCTPYKTOPE )».
[IpakTrueckas padorta
«MyTtamus Ha 6yTepOpojie
(J1r060# 0OBEKT U3
npeabIayeni padoTsl, Iae
W3MCHEHUE HHCTPYKIIUN
MPUBEAET K UBMEHEHUIO
BHEIITHETO BHJIA
00BEKTA)Y.




COXpaHEHUS TCHETUYECKHUX
PECYpCOB pacTeHH (€X situ 1 in
situ).

3nauenue padbot H.W. BaBuiosa.

3aKOH TOMOJIOTHYECKUX PSAIOB.
L{eHTpbI TPOUCXOKIACHNUS
KyJIbTYpHbIX pacTenun H.H.
Basuiosa u I[1.M. JKykoBckoro.
OCHOBHBIE METO/IbI CEJICKIIUH.
['mopunuzanus. opmel oTdOpa.
OCHOBHBIE HANPABJICHUS
CEJIEKLINU: YIIYUIICHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTHUYECKUM U aOMOTUYECKUM
dakTopam.

EcTb 11 xu3Hb B Ipodupke?
buotexHomorust KyinbTypHBIX
pacTeHUN.

Kak yenoBek Moxer
MOAU(PUITUPOBATH paCTEHUs?
['eHeTHUECKOE pEeIaKTHPOBAHUE.
CoBpeMEHHBIE TTOAXO0bI U
JIOCTUKEHUSI TCHETHYECKOTO

PEIAKTUPOBAHUA PACTEHUI

[IpakTrueckas pabota o
rpynnaMm «OTKyzaa Ha
HAIIUX CTOJNAX
(bPYKTHI/OBOLITH/3TAKNY.
[IpakTrueckas paborta
«Bpipammaem ropox. Kak
IIPOBECTU CKPEILIMBAHUE Y
ropoxay.
Hccnenosarenbckas
pabora «BeIpamyBanue
pacTeHuil B IpoOUpKE»
(MOXHO BOCIIOJIb30BaThCs
pe3yJibTaTaMu
TPEIbITYIINX
HKCIIEPUMEHTOB TI0
COCTaBJICHUIO
MUTATENBFHBIX PACTBOPOB
JUJISL paCTEHUN).
[TpakTnueckas padbora
«["eHOMHBIE HOKHUIIBI
(MoaenupoBaHue pabOThI
cuctembl CRISP-Cas)».




Tema 7.
PacTureannasn

npoaykius (8 4)

Hanzemusble u noa3eMHbie
opranbl pacteHuid. [lober u
BHUIOU3MEHEHHBIN ITO0OET
pactenuii. CriocoObl
Pa3MHOKEHUSI PACTECHUM.
[ToHsiTHe O KaueCcTBE MPOAYKTOB
nutanus. [IpoGiembl
KOHKYPEHIIUN OT€UYECTBEHHBIX
MPOAYKTOB UTAHUSA C
UMNoOpTHBIMU. Jloructrka
JIOCTaBKH U CPEJCTBA
COXpaHEHHS IPOTYKTOB
MATAHMUS.

Mukpo3eneHb: MoJae3HOCTh U
TEXHOJIOTHSI.

XUMUYECKUM aHAIU3
npoaykuu. OCHOBBI
crieKTpooToMeTpum.
[ToreHmmomMeTpus.
Xpomarorpadus.

[IpakTrueckas paborta
«IIpenenpHoO 1OMyCTUMbIE
koHnenTparuu (IT1K) u
METO/IbI KOHTPOJIS
0e30MmacHOCTH
PACTUTENbHBIX MPOAYKTOB
MTATAHUS.
UccnenoBarenbckas
paboTta «O1eHKa KayecTBa
BBIPAIICHHOM
MUKpO3€eJIeHn» (JI100
CBOsI, INOO U3 MarasuHa).
[IpakTrueckas pabdorta
«MeTo/b1 O1IeHKH
KauecTBa PaCTUTEIbHON
MPOYKIIUA: XPaHEHUE U
COXPaHHOCTh
MATATEIHHBIX BEIIECTB
(o JocTyrmHoOMy
000pYI0BaHUIO).




pabora «OnpeneneHue
BuTamuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
IJI0/IaX Ha pa3HOM CPOKE
(cmocobe) XxpaHeHUs.

O0M000BEKTHI OUOTEXHOJIOTUH:
MPOMBITIICHHBIC
MUKPOOPTaHU3MBI, KJICTKU U TKaHH
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIM3aTOPHI.

ChIpbe 1151 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKOM IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTIEPO/Ia,
a3oTa, pocdopa, MUKPOIIIEMEHTOB.
HccnenoBanre HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €T0
MpeABapUTEILHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIE BKIIOYAIOIINX
OMOCTUMYIISITOPBI M IPyTHE
AJIEMEHTHI YIPABIICHUS U
ONTHMH3AIIUN TTPOIIECCOB
onocuuresa. MeToanl

 ONTUMHU3ANNHN NTUTATCALHBIX CPC.

M rus» 7-8 K bl 4acoB
Tembl OcHOBHOE coiep:KaHue JlesiTEeJILHOCTD
IIKOJbHUKOB
Tema 1. [TonsiTue 6GMOTEXHOJIOTUH. 3a4eM [IpakTuueckas paborta
buorexnosorus YeJIOBEKY OMOTEXHOJIOTUH, B UYEM «IIpumepsr
(4 49) UX [PEUMYILECTBO NEPE [IPUMEHEHUSA
XUMHYECKUM CUHTE30M. OCHOBHBIE | OMOJIOTHYECKUX

00BEKTOB B TBOECH
KUZHI.




Tema 2.

MuxkpoouoJiorus
(12 v)

[TonoxeHue NpoKapruoToB B
CUCTEME OPraHUYECKOro MHUpA.

Crpoenue 6akTepruanbHON KIETKH.

Knaccudukarus 6akTepuil.
Mopdonorus 6aktepuii. [TpocTsie
U CJIO’KHBIE METO/bl OKPALTUBAHUS
OakTepuil. ®usnosiorus OaKTepuil:
MUTaHKE, JbIXaHHUEe, POCT U
pa3MHOKeHHEe. 3HAKOMCTBO C
JIOMEHOM Apxeun
(?KCTpeMODMIBHOCTD,
0COOCHHOCTH CTPOCHUS KICTKH).

ITpakTuka.
JlabGopaTtopHas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTepuii.
Omnpenenenue Gopmbl
MIPEIOKCHHBIX
KYJIBTYP
MUKpPOOPTaHU3MOB,
WCIIOJIB3Ys IPOCTON
METO]T OKPACKI.
JlabopaTopnas pabota







MOIOYHOKHUCIOE U CITUPTOBOE
opoxxenue. dotoTpodHbIC U
XEeMOTPO(HBIE OAKTEPHUH.
Kunetnueckoe onucanue npoiecca
pOCTa MUKPOOPTaHNU3MOB.
DKCIOHEHIIMAJIbHAs! MOJAENb POCTA.
Kunetuka rudenu
MUKPOOPTaHU3MOB.

[Tatorennsie OakTepun. YymnHas
MajJo4Ka U YepHasi CMepTh,
00TynH3M, CTOTOHSK, TyOepKyJIes.
Hcropust 60pbObI €
OaKTepuaTbHBIMU UH(DEKITUSIMH.
Boiina OeckoHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHil.
MexaHu3MBbl I€UCTBUU
aHTUOMOTUKOB. MeXKIIeTOUHAs
KOMMYHUKaIus 6akrepuii. YyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yesioBekoM. Kunetnueckoe
onucaHre OMOCUHTE3A MTPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOT'YT pa3jaraTh
JIACTUK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHbBIE aCCOLMALIIU
pPacTEeHHUI C MUKPOOPTraHU3MaMH1

KJIETOYHOU CTEHKHU
METO/IOM OKpaIIBaHUs
o ['pamy» (ipu
HaJU4YUH PEAKTHBOB).
JlabopaTtopHas pabota
«IIpuroTtoBiieHue
MPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHCITBIX
OaKTepuin».
JlaGoparopnas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpn».
JlabopaTtopHas pabota
«Bplerenue yncTon
KYJIbTYpbl OaKTEpHIA.
Meron pa3BeneHUi.
MeTtoa UCTOIIAOIIETO
HITPUXA.
JlaGoparopnas pabota
«Mopdonoruaeckas
XapaKTEPUCTUKA
BBIJICJICHHON YMCTOU
KYJIbTYpPHI:
XapaKTEPUCTUKA
KOJIOHHH, (popma
OaxkTepuil, THI
KJIETOYHON CTCHKI.
JlaGoparopnas paboTa
«CpaBHeHuE pocTa
MHKPOOPTaHU3MOB Ha
qarmike 0e3 u ¢
n00aBICHUS
AHTHOMOTHUKOB.
Uccnenosarenbckas
pabota «Ilouck
MHKpPOOPTaHU3MOB
oOmagaronmx
AHTArOHUCTUYECKOU
aAKTUBHOCTBHIOY.
Hccnenosarenbckas
pabota «Brienenue
MOJIOYHOKHCITBIX
OakTepuit,
UCCJIEIOBAHUE UX







AKTUBHOCTH.
HccnenoBaTenbckas
pabota «Briienenue
OakTepuil MOJE3HBIX

Tema 3.
JyKapuOTHYEeCKHe
OPraHu3Mbl B
OMOTEeXHOJIOTMH
(my1ecHeBbBIE TPUODBI,
JAPOAKIKH,
Bogopocan) (12 )

[1necHeBbIe TPUOBI TPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIECTB
OO6mrast XxapaKTepUCTHKA APOFOKEH
caxapomuneToB. Mcropus
UCITIOJIb30BAHUS JPOAOKEHN B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TeXHOIOTHY BUHOICIHS U
XJ1e00IeUYCHHS,
CHeIaIN3uPOBAaHHBIC PACHI
Ipoxoxed. MeTabonnu3M ApoAOKeE.
Peakiust cnupToBOTrO OpOKEHUS.
[Toy4yeHne BTOPUYHBIX
MeTabO0JIUTOB B ApoxcKax. Apoxoku
KaK TIPOYIICHTH OMOTOILJIHB.
[Toy4yeHnue 11e1eBbIX OCITKOB B
JIPOKAKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO Pa3MHOKCHUS Yy
JIPOAKIKEN, 3HAUCHUE U3YUCHUS
MHUTO32 U IIMTOKWHE3a JIJIs
ONITHMU3AIIAN TTPOIIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
ITAMMOB, TOHUMAHUSI TIPUYUH
MAaTOT€HHOCTH JPOXOKEH U TpUboB,
MOVCKa MUIIIEHEH QYHTUIIUIOB U
pa3pabOTKH HOBBIX JICKAPCTBECHHBIX
Mpenaparos.

Bopopocinu — nepcnekTUBHbBIN
00BEKT ISl IPOU3BOACTBA OeIKa U
yTIIeBOJI0B. buoTexHnonornaeckue
METO/Ibl OYUCTKH TBEPJIBIX,
KHUJKUX OTXOJIOB M Ta3000pa3HbIX
OTX0JI0B TPOU3BOACTB. CTOUHBIE
BOJIbI. CXEMBI OUHUCTKHU.
buodunbTpsel, a3poTeHKH,
METaHTEHKH, OKCUTCHKH.
AKTUBHBIN WI U BXOJISIINAE B HETO
MUKpOOpraHu3mbl. Mcronp3oBanue
BOJIOPOCJIEH B OUHCTKE CTOYHBIX
BOJI

I PACTEHUIY.
JlabGopaTtopHas pabota
«IToncuer knerok
JPOKKEN B Kamepe
['opsieBay.
JlabopaTtopHas pabota
«OO0HapyxeHHe
MPOYKTOB CIUPTOBOTO
OpOKEHHUS: PTUIIOBOTO
CIUPTA U YTIACKUCIIOTO
ra3ay.

JlabopaTtopHas pabota
«Habmonenue
Pa3MHOXEHUS
JIPOKIKEBBIX KIETOK.
[IpakTrueckas pabora
«Ilomyuenue TBOpOra u
Ke(upa Ha OCHOBE
MOJIOYHOKHCITBIX
OaxTepuii.
[IpakTuueckas pabota
«OCHOBHBIE BUJIbI KBaCa
U UX XapaKTEePUCTHKA
«Jlpoxoxu n
MOJIOYHOKHCJIbIC
OaxTepuu,
MIPUMEHSEMBIE JIJIS
MIPOU3BOJICTBA KBACAy.
[IpakTuueckas pabota
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHS
JPOKKEN B adpOOHBIX U
aHaPPOOHBIX
YCIIOBHSIX).
[IpakTuueckas paborta
«MeToapl OLIEHKH
CBOWCTB
XJIe0OTMEeKapHBIX
TIPOKIKEN.
OcobenHoctu
IPHMEHCHUS




MIPECCOBAHHBIX,
CYIIIEHBIX U
MHCTaHTHBIX
JIPOAKIKEI.
Hccnenosarenbckas
pabota «Bnusinue
(hUBUKO-XUMHYECKUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTMYECKOMN
npoayKiuu (KBac,
kedup, chip, XJ1ed u
Ip.)».
Hccnenosarenbckas
pabota «Bnusinue
(UBUKO-XUMHUECKUX
(bakTOpoB Ha pOCT
Bogopocyu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
nHopmanus (8 u)

HacnencrteeHHOCTD U
W3MEHYUBOCTH — OCHOBHBIEC
CBOICTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buapl
W3MEHYHUBOCTb.

['en —maTepuanbHbIi HOCUTED
HACJIEJICTBEHHOCTH U
M3MEHUYMBOCTH. HykiilenHOBbBIE
KHCIOTHL. JIokanu3anus
T€HETUYECKOr0 MaTepuaa B
KieTke. JleneHue KiIeToK.
Pennukanusa JIHK. OcHoBHas
JIOTMa MOJIEKYJISIPHON OMOJIOTHH.
Tpanckpunuus. Tpancnsauus.
Myrauumu.

[IpakTuueckas paborta
«MoauduxanmoHHas
W3MEHYHUBOCTH (JTUCTHS,
UTOJIKH C OJHOTO
JIepeBa)».
[IpakTuueckas pabora
«I'eH — MHCTpYyKIUS 110
cOOpKe KJIIeTKH (Ha
oucepe i
KOHCTPYKTOPE)».
[IpakTuueckas paborta
«MyTanus Ha
O0yTepopoae (moboit
O0OBEKT U3 MPEIbIIyIIeH
paboThI, IIe U3BMEHEHUE
WHCTPYKITUU TIPUBEACT
K U3MEHEHUIO
BHEIITHETO BHJIA
00BEKTa)».




Tema 5.
BupycoJorus (6 1)

[Tono>xeHne BUPYyCOB B CUCTEME
opranudeckoro mupa. CTpykrypa u
XUMHUYECKUI COCTAaB BUPYCOB.
Knaccuduxkanus Bupycos.
Penponykuus BupycoB. Bupycer -
BO30yIuTENN WH(EKIIMOHHBIX
0omne3nel. OHKOBUPYCHI.
bakrepnodaru: crpoenue,

ITpocmotp
JIOKYMEHTAIBHOTO
¢dbunpMa o0 BUpycax.
[IpakTrueckas padora.
«Meton pa3BeIcHUI.
[IpakTrueckas padora.
«TutpoBanue
0akTepruodarony.




CBONCTBA, IPUMEHEHUE.
buonorunyeckue meToibl 00pbObI €

Tema 6. I'ennas
HHKeHepusi 1
OHMOTEXHOJIOTUH

(8 1)

BHPYCAMU
OCHOBBI T€HHOI UHKEHEPUH.
Bektopa. Cneunduueckue
dbepMeHThI OaKTepHUH.
buoTtexHonornu npogyKIuuu
O€JIKOB B OaKTEpHATBHBIX
KyJbTypax. JJocTiKeHns: TeHHOU
WHXEHEPUH U OMOTEXHOJIOTHH.
CRISPR/Cas — cucrtema
aJIallTHBHOTO UMMYHUTETA
Oaktepuii u apxeit. 'MO. MeTtoabl
nonydenus I MO.

Tema 7.
BbuorexHoJorum B

’KHBOTHOBO/ICTBE
(8 1)

JloMecTukaimsi OCHOBHBIX
JIOMAIITHUX >KUBOTHBIX
COBPEMEHHBIC SKCIIEPUMEHTHI 110
JIOMECTHUKAITUH YKUBOTHBIX
(cura, HopKa u ap. —
AKCIIEPUMEHTHI HAYYHOU IITKOJIBI
akageMuka bemsena).
CoBpeMeHHbIE METO/IbI B
’KHBOTHOBOJICTBE: TPaHCILJIAHTAIIHS
YMOPHOHOB, XHMEPHBIE )KHBOTHBIC,
KIIOHUPOBAHME.

OcHOBHEBIE OOJIC3HH )KUBOTHBIX H
POJIb TTATOTCHHBIX
MHKpPOOPTaHU3MOB U MTaPa3UTOB B
Pa3BUTHH 3a00JICBaHUI JOMAITHUX
’KHBOTHBIX K OCHOBHBIX Mepax
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX
MHUKPOCUMOHOHTOB B OPTaHU3Me
KUBOTHBIX. [TonoxkurensHoe 1
mo60YHOE (OTPUIIATEITHLHOE)
BO3JICHCTBUHM aHTUOMOTHKOB Ha
OpTaHU3M B X0JIC JICUCHHSI
JKHBOTHBIX; LIEJIH M 33JIa9H
BeTepuHapuu. buorexunonorus
KOPMOBBIX IIpenapaToB.

[IpakTrueckas pabdora
«JHJIOHYKJICa3bI
pectpukiuu (pabora ¢
HYKJICOTUIHBIMU
MOCJIEIOBATEIBHOCTIMHU
Ha Oymare)y.
[IpakTuueckas pabota
«]'eHHBIE HOKHUIIEI -
CRISPR/Cas
(MonenupoBaHuE Ha
Ooymare)».
Urpa-nuckyccus:
«BpIurpan rpasT Ha
coznanue ['MOv.

Huckyccus
«JloMecTukanus, Bce JIu
pacTeHUsI U )KUBOTHBIE,
KOTOPBIC KUBYT PSAIOM
C YEJIOBEKOM UM
OJIOMAIITHUBAIOTCS?
MO>KHO JIi CUMTATh
TapakaHa
0JI0MaIlTHEHHBIM
KUBOTHBIM?».
[IpakTrueckas paborta
«Metoauka
KJIOHUPOBAHUS
(MoaenupoBaHUE Ha
Oymare).
[IpakTuueckas pabota
«CocraBiieHHE paliioHa
MMUTaHUS )KUBOTHOTO,
pacueT pacxoJI0B Ha
CoZEpIKaHUEY.
UccnenoBarenbckas
pabota «O1eHka
Ka4yeCTBA MOJIOYHOM
MPOAYKIITI.




Tema 8.
BuorexHosioruu B
pacTeHHEBOICTBE

OCHOBHBIE METO/IBI CEICKIIMH.
['mopunuzanus. opmel oTOOpa.
OCHOBHBIC HANPABRICHUS

[IpakTuueckas pabora
«BpIpammBaeM ropox.
Kak npopectu




(10 g)

CEJIEKIHNU: YIIyUIIICHUE
YPOKaMHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dhakTopam.

OCHOBHBIE MTOJXO0/IbI CEJEKIINU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pactenuit, ' ubpuauzammus,
OTIaJeHHasi THOpUAN3aLUs,
MCKYCCTBEHHBIN O0TOOp, TE€TEPO3HUC,
TpaHchopmanus, MyTareHes,
T€HETUYECKOE PEJaKTUPOBAHUE).
Hctopus cenekunu B Poccuu u
MHUpPE, UCTOPUS Pa3BUTHS
BOKHEHUIIINX COPTOB KYJIbTYPHBIX
pPacTeHUN.

Kak yenoBek Moxer
MOUDUITIPOBATH PACTEHUSA?
['ennas naxxenepus pacreHui: Uro
TaKO€ TeHETHYECKasl NHKECHEPHS
pactennil. TpaHCcreHHbIE PACTEHUS.
Mertonb! nosryuenus. OOpa3zoBaHue
OIYXOJIEN Y PACTECHH.
Arpo0OakTepuanbHas
Tpanchopmarys: Ti-miasMuasl.
I'ensr T-ZIHK. MonekyssipHo-
F€HETUYECKUE MEXAHU3MBI
Tpanchopmaru. [ eneTndeckoe
penaktupoBaHue. CoOBpeMeHHbIE
MOAXOJIbI U TOCTUXKEHUS
T€HETUYECKOT0 PEIAKTUPOBAHUS
pacTeHUN.

EcTb 1 xu3Hb B ipodupke?
buotexHOMOTUs KyIbTYpPHBIX

PACTECHUH

CKpEeIlMBaHUE y
ropoxa.
[IpakTuueckas paborta
«I"'eHOMHBIE HOKHUIIBI
(MoaenupoBaHue
PabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BeIpamyBanue
pacTeHull B IpoOupKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3yibTaTamMmu
TIPEABIIYIINX
HKCIIEPUMEHTOB TI0
COCTaBJICHUIO
MATATETHHBIX
pPacTBOPOB IS
pacTeHui).

Moayab «MoJsiekyasipHbie 0CHOBBI (PM3HO0JI0THH B (papMakoJorum» 9 Kiiacc
(68 yacoB)

TeMmbl

OcHOBHOE coiep:KaHue

JlesiTeJIbHOCTD




Tema 1.
dusznosornueckas
xumus (20 4)

Bsenenune. buoreHurie 3JIeMEHTHI:

opranorensl: O, C, N, H.
AKTHUBHBIC ()OPMBI KUCIIOPOA, UX
MOJTYYCHHUE, HEUTpaInu3aIius.

INKOJbHHUKOB

MaKpOIIEMEHTBL: IPOLIECHT

HccaenoBaTenbckas
paboTta
«KonnuectBennas
OIIEHKA COJICpKAHUS







COJIEpKaHUs B OpTaHU3ME,
BBITIOTHsIeMast QyHKITHS,
coJiep)KaHKE B IIPOJIYKTaX IMUTAHUS.
Ca2+ - cBa3pIBarolme OCIKH,
JICTIOHUPOBAHUE KaJbIIUS,
peryJisius ypoBHS KaJIbIUs B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
CTpoeHue XJopodusia, ero
aKTUBALIMSI COJTHEUHOM YHEPTUCIH.
MUKpO3JIeMEHTBI: B KaKUX
MOJIEKYJIaX COJIePIKATCA,
BBITIOJTHsIEMast QyHKIIMS,
COJIep>KaHME B IIPOJIYKTaX MUTAHUS.
ITocnencTBus nepea03uPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaeMbI€ TUIIbI COCAMHEHUN
xKenesa. ['eMonpoTennsl,
reMOIIMaHUH, IUTOXPOMBI. Cu —
YCBOCHHUE U TPAHCIIOPT MEJIH.
benku, conepkaiiue Meib.
[Tatonornueckue CUHIAPOMBI
Menke u BunbcoHa, CBSI3aHHBIC C
METa00JIM3MOM ME/IH.

TokcuuHbIC PJIEMEHTHI
[leproauyeckor CUCTEMBI IS
opranusma. BiusiHue HejocTaTka
MaKpO ¥ MUKPOAJIEMEHTOB Ha
JKUBBIC OPTaHU3MBI.

Kupsl. 3aboneBaHus yeI0BEKa,
CBSI3aHHBIE C HAPYIICHUSIMU
YKUPOBOTO OOMEHa.
Jlucnunuaemun.

VrineBoapl. 3a00JIeBaHUS YEJIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMHU
yriieBogHOTO oOMeHa. CaxapHbIii
nraoeT.

benku. Ctpoenue. 3aboeBaHus
YeJIOBEKa, CBSI3aHHBIC C
HapyILIEHUAMH OEJIKOBOTO 0OMEHa.
Oynkiuu 6enkoB. epMeHTHI.
Mexanusm aenctBus. Kimaccsl
(hepMEHTaTUBHBIX PEAKIIUM.
KodepmeHnTsr.

BuTtaMuHbI KUPOPACTBOPUMBIE,
BoJIOpacTBOpuMBIE. [IpeBpanieHue

BUTAMWHOB B ITUIIEBBIX
IIPOJTYKTaX.
[IpakTrueckoe 3aHsTHE
«KauecTBeHHbIE
pEeaKIuy Ha
OpraHU4ecKue
MOJIEKYJIIBI».
[IpakTueckoe 3aHsATHE
«JeHaTyparus OEIKOB»
[IpakTrueckoe 3aHsTHE
«M3ydyeHne aKTUBHOCTH
amuia3b.
[IpakTHueckoe 3aHsATHE
«Jlmanuz (KimeTouka

Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
KO EepMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE THUITBI METAOOINYECKUX
peakuuii. buosHepreruyeckue
npoueccsl. ['mukomns. [ukn
Kpebca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucioT. Katabonusm
aMHUHOKHUCIOT. [ TIOKOHEoreHes.
CuHTE3 YIIIeBOI0B, OCIIKOB,
XKUpoB. MeTtabonutuueckue
3a0oneBanus. [Ipaktudeckoe
3aHSTHE: «PEIICHUE 3a/1a4u Ha
HHEPreTUYECKU OOMEH»

Krnerka. [Tonsatue memMOpaHBbI.
OyHKru MeMOpaH. Buibt
TPAHCIIOPTA B KJIETKY.
MeMOpaHHbIE OpTaHOUIBI.
3abo0seBaHus CBSI3aHHBIE C
HapyleHueM paboTbl MEMOpPaHHBIX
opraHes, 00Je3HN HAKOIIJICHUS.
TuIbl KOHTAKTOB MEXKy KJIETKAMH.
3HaYeHUE MEKKIETOUYHOU
KOMMYHUKAIIUU JJIsI 310POBbsI
opraHusmMa.

Snpo. YpoBHH yITakOBKH
XpomMaThHa. XpOMOCOMHBIE
tepputropun. HememOpaHnHbie
OpPraHOMIBL




Tema 2.
MouJiekyasipHast
ouostorus (20 4)

OCHOBHBIE BEXH Pa3BUTHS
MOJIEKYJISIPHOI OMOJIOTHH.
HyknenHOoBbIE KHCIIOTHL.
OCHOBHBIE IPUHLINIBI CTPOEHUS.
Martpuunsblie cuHTe3bl. Perukanms
— OCHOBA KJIETOYHOTO JICJICHUS.
[IpyHIUIIBI pETUIMKALIUY.
Myrannu. YUTo BbI3bIBACT
n3MeHenus B crpoenun JTHK.
[IpyHIMIIBI penapanuy.
Tpanckpunus.

I'eneTtnueckuit kox. TpaHCaALUA.
Opranu3zanusi reHoMa BUPYCOB
[IpoTHBOBUPYCHBIE CPEACTBA,
MEXAHU3MBI UX JEHUCTBUA.

_Opranuzanys reHomMa OaKTepuii

[IpakTudeckas padora
«Brigenenune JIHK u3
OaHaHa.
[IpakTudeckas padora
«Mogens JIHK-
OpUTaMU.
[IpakTrueckas padora
«OnpeneneHue
KadecTBa IpenapaTon
JIHK ¢ momomipro
crieKTpooToMeTpUmn»
(Ipu HATMYHA
000pyIOBaHUA).
[IpakTrueckas pabdorta
«PennmkaTuBHas




AHTHOaKTEepUaIbHbBIC MTPENapaTHhI.
Opranu3zaiusi reHoMa 3yKapuoT
['eHOMHOE pe1aKTUPOBAHUE.

JIEMOHCTPALIHS ).
[IpakTrueckas padora
«THP (momens
amIuIMuKalus Ha
oymare)».
[IpakTrueckas padora
«Cuna mpomMoTopay.
[IpakTuueckas pabota
«Pemienue 3a1a4 Ha
TeHETHUYECKHUI KO/,
[IpakTrueckas padorta
«DonauHr OCIIKOBY.
Hccnenosarenbckas
pabota
«Pacmpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTrueckas pabdorta
«PaboTa B
COBPEMEHHBIX
reHeTHYeCcKuX 0azax
naHHbIX. [IpoBenenue
In silico ananuza
MIOCJIEIOBATEIBHOCTEN
TCHOBY.




Tema 3.

dapmakoorus
(28 1)

[Tonstue o nekapcrBax. [IpuHIMITBL
MOAX0/1a K MOUCKY HOBBIX
JIEKapCTBEHHBIX CPECTB.
CKpUHHHT U €r0 METO/IbI.

[Tyt BBenenus JIC.
dapMaKOKHHETHUKA JIEKAPCTBEHHBIX
BelIeCTB. BecacwkiBanue
(abcopOumst) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCAChIBAaHUS.
TpaHcHOpT JIEKaPCTBEHHBIX
BelecTB. ['eHbl U OeJIKK nepBon
da3sl 6unorpanchopmanyu. [lytu
BBIBE/ICHUS JIEKAPCTB U3
OpraHu3Ma. DKCKpeIus u
anUMUHALMS. ['eHbl U Oenku
BTOpOH (ha3wl OMOoTpaHchopManuu.
dapmakoauHamuKa. [ 1aBHOE U
noOoYHOE, PE30POTUBHOE U
MECTHOE, MPSMOE, HEMPSIMOE U

_peQUIEKTOpHOE NEeHCTBHE.,

HccnenoBaTensckas
paboTra «KCepruMeHTa
T10 OTIPEJICTICHUIO
TOKCUYHOCTH BEILIECTB
Ha apTEeMUJTUSIX .
[IpakTrueckas padorta
«Kapra skcnpeccun
10(haMUHOBBIX U
CEPOTOHMHOBBIX
pELEnTOPOB B MO3TE
MBIIIEI.
HccnenoBaTtenbckas
pabora
«IToBeeHUECKHE TECTHI
Ha pbIOKax Danio rario.
CaeTtno-TeMHas
KaMmepay.
HccaenoBaTenbckas
pabota
«IIoBeeHYeCKHe TECTEI




Buabl B3anMo1eCTBUS JIEKAPCTB.
CuHeprusM U aHTaroHU3M Mpu
COBMECTHOM JIEVCTBUU
JIEKapCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHAJIUHT.
THUIBI KIIETOYHBIX PEUEITOPOB.
MemOpaHHbI€: HOHHBIC KaHAJIbI,
KaTaIUTUYECKUE U COTIPSKEHHBIE C
G-0OenkamMu; BHYTPUKIICTOYHBIE:
LHUATOIJIA3MAaTUYECKUE U SIICPHBIC.
MexaHu3MBbl JTUTaHA-PELENTOPHOTO
B3anMouencTBruA. CeJIEKTUBHOCTD
(130UpaTenbHOCTD) JEHCTBUS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
(dhapMakosioruyeckasi akTHUBHOCTb
BEILIECTBY

DapmMaKoIOTHYECKON MOLYJISALIUU
CUHAITHYECKON XOJIMHEPTUYECKOM
nepenayu. MoJieKyJIapHbIN
MEXaHWU3M JCHUCTBUA U
dhapmakosioruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
raHTJIMO0JI0KAaTOPOB U
KypapenogoOHbIX CPEACTB.
dapmaKoJIOTHUECKast PEryJIsLus
AKTUBHOCTH aJpEHEPrUUECKOTO
cuHarca. AIpeHOMUMETHUKH,
aJpEeHO0IOKATOPBI,
CUMITATOJUTUKH.

MonekynspHas hapMakoIOTus
aAHTUAJIJIEPTUYECKUX CPEJICTB.
['mucTaMUHOBBIE PELICTITOPHI: TUITHI,
MOJIEKYJISIpHAS OpraHU3alIKsl.
Crabunm3aTtopbl MEMOpPAH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIENCTBHS, OCOOCHHOCTH
KJIIMHUYECKOTO MPUMEHEHUS, TOUKU
MIPUIOKEHUS JECUCTBUS
WHTUOUTOPOB JIMITUAHBIX
MEJIUaTOPOB.

MexaHu3M JIeCTBUA U
MPUMEHEHUE TTPenapaTos,
CTUMYJIUPYIOIIUX NPOLECCHI
MMMYyHHTETA. PapMakoIOTHIecKas

Ha peIOkax Danio rario.
OTKpBITOE TTOJIEY.
HccnenoBatenbsckas
pabota
«IloBeneHueckne TecTbl
Ha prIOkax Danio rario.
CraiiHO€ TIOBEICHHEY.
[IpakTrueckas pabora
«BnusiHue aapeHanHa
Ha CepJICUHbIe
COKpaLICHHUS
(mporpamMmHOe
oOecrieueHue)».
[TpakTnueckas padbora
«I'ucronornueckue
IpernapaTbl UMMYHHOU
CUCTEMBD.
[IpakTrueckas paboTta
«I'ucronornueckue
npenapaTbl HEpBHON
CUCTEMBI».







XapaKTepUCTUKA UHTEPICUKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHne. OCHOBBI
naTo(U3HOIOTUN OCTPOHA30BOTO
OTBETA, MEUAIIUS BOCHIAJICHUS.
MoiekyISIpHbIA MEXaHU3M
MIPOTUBOBOCIAIUTEIIBHOTO
JIEVCTBUS
TIIOKOKOPTUKOCTEPOU/IOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAJIUTEILHBIX CPEJICTB.
[TonsaTHe 0 HapKO3€ U HAPKO3HBIX
npenapartax. Kinerounsiii u
HEPBHBIN HAPKO3.
dapMakoIOTUYeCKas
XapaKTePUCTUKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH ACHCTBHS Ha
LEHTPAJIbHYIO CUCTEMY.
Du3NoJOru4ecKuil CoH; (asbl CHA.
Bunp! Hapymenunit cHa [lonstue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHUKAX).

MosnekysipHbIE aCIIEKThI
Houuuenuu. OnuatHble
pEeLEeNnTOPhl, UX THUIIHI.
OHkedaauHbl ¥ SHAOPHUHEI -
SHJOTEHHBIE JINTAH/bI ONMUATHBIX
pEeLEenTopoB.

AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIIUsIHKE HA (DYHKIIHIO
AKCTPAIUPAMUIHON CUCTEMBI,
AMOITMOHAIIbHYIO C(hepy, PBOTHBIM
LEHTp, apTEPUAIIBHOE JIaBJICHUE,
LEHTP TEPMOPETYJISIINH.
MonekynsipHble MEXaHU3MBI
JICVICTBHS HEUPOJIEIITUKOB,
BIIMSIHUE Ha JO0(PaMUHOBBIE,
CEPOTOHHUHOBBIE, A/IPEHO- U
TUCTAMHUHOBBIEC PELETITOPBI, UX
JICVICTBHUE HA KJIETOYHbBIE
MeMOpaHbl, Ha ACNIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToTeHnuan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHEIX aHeCTETUKOB. CIIOCOOBI
WHTUOMPOBaHUS MOTEHIMA-
3aBHCHUMBIX HAaTPHUEBBIX KaHAJIOB
MECTHEIMH aHCCTETHKAMU.

Monyae «MoJeKyasipHbie 0OCHOBEI ceJJeKium» 9 kaacc (68 yacop)

Tembl OcHoBHOe coaepxaHue JedaATeIbHOCTH
IIKOJbHUKOB




Tema 1.
Mounexkyasipaas
ounostorus (20 4)

OCHOBHBIE BEXH Pa3BUTHS
MOJIEKYJISIPHOI OMOJIOTHH.
HyxkJienHOBBIE KUCIIOTHI.
OCHOBHBIE IPUHLINIBI CTPOEHUS.
Marpuunsie cuHTe3bl. Perukanus
— OCHOBA KJIETOYHOTO JICJICHUS.
[IpyHLMIBI pETTUKALUN.
Myrannu. YUTo BbI3bIBaCT
n3meHenus B crpoenuu JIHK.
[IpyHIMIIBI penapanuy.
Tpanckpunuus. ['eHeTHUeCKU
koJl. Opranu3zaiusi reHoMa BUPYCOB
[IpoTHBOBUPYCHBIE CPEACTBA,
MEXAHU3MBI UX JEHCTBUA.
Opranuzainusi reHoMa OaKkTepuit
AHTHOaKTepUaIbHBIC MPEnapaThl.
Opranuzanus reHomMa 3yKapuoT
['eHOMHOE peTaKTUpPOBaHHUE.

[IpakTuueckas paborta
«Boigenenune JIHK u3
OaHaHay.
[IpakTuueckas paborta
«Mogens IHK-
OpUTaMI.
[IpakTuueckas paborta
«OnpeneneHue
KauecTBa MpenapaTon
JAHK ¢ momomipro
CEKTPOOTOMETPUIY
(Ipu HATMYHA
000pyTI0BaHUA).
[IpakTrueckas paborta
«PemmkaTuBHas
MalHa (urpa-
JIEMOHCTPALIHS ).
[IpakTrueckas padorta
«ILP (Mmoxens
amIuIuKaims Ha
Ooymare)».
[IpakTrueckas paborta
«Cuna mpomMoTopay.
[IpakTuueckas pabora
«Pemmenune 3agay Ha
TeHEeTHYECKUMN KOJI.
Tpancnsuus».
[IpakTuueckas pabora
«DomauHr OEIKOBY.
UccnenoBarenbckas
pabota
«PacnpocTpanenue
aHTHOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
IIpakTudeckas padora




«Pabota B OBpeMEHHBIX
FeHETUYECKUX 0a3zax
naHHbIX. [IpoBeneHue
In silico ananuza

IIOCJIEA0BATENBHOCTEN
TE€HOB.
Tema 2. IIpenmert renernku. Kpatkas Ponesas urpa
MoJiekyJisipHbIe VCTOPUSI Pa3BUTHS NPEACTABICHUS | «AJLICII.
OCHOBBI IT€HETUKH O HACJICICTBEHHOCTH. UccnenoBarenbckuit

(20 u)

OT reHa kK NpU3HaKy: KaKk
packpacuTh Kota. Yto Takoe
npusHak? [IyTe oT rena o
npu3Haka. Myranuu. AJeny.
['eTepOo3uroTsl ¥ TOMO3UTOTBHI.
JIOMVUHaHTHBIE U PELIECCUBHBIE
aJUIEIIN.

['eHBl CTPOAT OPTaHU3M.
BxiroueHne U BBIKITIOUEHUE
6onpioro Habopa renoB. Kak
KJICTKH TIOHUMAIOT, KaKUE TEHBI
JIOJKHBI pabOTaTh.

JluckpeTHoe Hacae10BaHue
MPU3HAKOB. 3aKOHbI MeHIelIs:
OJIVH T'€H - OANH npu3HaK. Cxema
CKpeIIMBaHus. 3aKOH
eauHOo00pa3usi THOPHJIOB IMIEPBOTO
MOKOJICHHUS. 3aKOH PACILIECTUICHHS
MPU3HaKa BO BTOPOM MOKOJICHUHU.
3akoHbpl MeHness: HECKOJIBKO
I'€HOB - HECKOJIBKO IMTPU3HAKOB.
JluruOpuHOE CKpEIMBaHHE.
HezaBucumoe pacxoxaenue
xpomocoM. CrenieHHoe
HaclleJJOBaHUE.

B3auMoperncTBre reHoB.
AJNENBHOE U HEaJUIENIBHOE.
Onpenenenue nona. [lonosbie
XpoMOCOMBI. CaMIIbl U CAaMKH.
Brusaue GaxTopoB oKpyKaroIiei
cpeabl. XpOMOCOMHOE
onpenesieHue noJa. [lonoseie
xpomocomsl. [Ipobiiema
JIOTIOJIHUTEIBHOU X-XPOMOCOMBI Y
XKEHIIWH. TPEeXIIBETHRIE KOIIIKH.

MpoeKT MyTareHHbIE
(bakTopHI.

Ponesas urpa «Cyan6a
KJIETKW». [ eHbI-
MEPEKITIOYATENH.
[IpakTHyeckoe 3axanue
«ANTOpPUTMBI IJIs
KIJIETOKY.
[IpakTHyeckoe 3axanue
«Enunoobpaszue
MIEPBOTO MOKOJICHUS.
[IpakTyeckoe 3agaHue
«Pacmiemiene Bo
BTOPOM MOKOJICHUWY.
Hccnenosarenbckuit
MPOEKT «3aKoHbI I
Menpens B
AKCIIEPUMEHTE.
[IpakTueckoe 3a1aHue
«Pemetka [lenneray.
[IpakTHueckoe 3axanue
«Hacnenosanue,
CUEIUIEHHOE C TTOJIOMY.
IIpakTrueckoe 3aHsTue
«B3aumonaencTBus
reHOB (MOJCIUPOBAHUE
CUHTE3a U TPaHCIopTa
MMUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJsipHbIe

OCHOBBI CCJICKIINHN
(28 u)

['eHbl B mOMyJIALMUSAX: BETUKOE
paBHoBecue. [Tonmynsauus. YacTorsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHue Xapau-
Baiin6epra. [Tonynsiiuu
MEHSIIOTCS: YUCIIEHHOCTb,
MUTpALMs U BBIOOp Cympyra.
DakTOpbl, KOTOPHIEC BHIBOJIAT
MOMYJISIUIO U3 PAaBHOBECUST Xapau-
Baitn6epra. UucineHHOCTh
nonyJsauu. Ponesas urpa
«9¢dexT ocHoBarens». dpeitd
reHoB. Myranuun. Heciydaitnoe
ckpelrBaHue. M3omsanus.
[Tommynsiuuu MEHSIOTCSL:
€CTECTBEHHBIN 0TOOp. Mexanu3m
JIEUCTBUSL €CTECTBEHHOTO OTOOpA.
JBrokymuii oToop.
MonudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
O0COOEHHOCTU MOJIU(PUKAITMOHHOM
n3mMeHunBoctu. Hacnenosanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBbIE TPU3HAKHY.
CpenoBas N3MEHYMBOCTh
npusHaka. Koaddurment
HaclleyeMOCTH Tpu3Haka. OTBeT
Ha oTOOp. [louck renos
KOJINYECTBEHHBIX MPU3HAKOB.
OIHOHYKIIEOTUIHBIE BAPUAHTHI
re’oB. JIHK-uumn. IloHOreHOMHBIN
aHaJIN3 acCOIlHMaIUH.

«OMBI» HaJl TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. « OMUKCHBIE»
uccienosanus. [Ipoteom,
MeTabosIoM. JloMecTHKALMS U
HEHTPHI TCHETUYECKOTO
pazHooOpa3sus. [loucku pactenuii ¢
«XOPOIINMUY MPU3HAKAMU IS
yesoBeka. LleHTpbl TeHeTHYeCcKoro
pasHooOpasus. Hukonaii BanoBu4
Basuios. Cenexknus.
KomMOuHnanuonnas u rubpuaHas
cenekuus. ['ereposuc.

IIpakTyeckoe 3axanue
«YacToThl amneneu,
TE€HOTUIIOB U
(hEeHOTHUTIOBY.
HccnenoBarenbckuit
MPOEKT «AHaln3
TE€HETUYECKOU
CTPYKTYPbI IOMYJISIITUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «9ddexr
OyTBUIOYHOTO
TOPJIBIIIKAY.

PosneBas urpa
«EcTecTBEeHHBIN
oTOOP».
HccnenoBarenbckue
paboTHI
«MoauduxanmoHHas
M3MEHYUBOCTD
pacTeHuil B mpeaenax
BAILIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3axaHue
«ATPOHOMBIY.
[IpakTyeckoe 3agaHue
«I'omoitornueckue
PSIbI HACIEACTBEHHOU
U3MEHYHUBOCTH.




CoxpaHUTb U U3YyUUTh T'€HBI, YTOOBI
MeHATh Oyaymiee. Kak nmpaBuiibHO
XpaHuTh TeHbl. Komnekiuu
T€HETUYECKUX PECYPCOB PaCTECHHUIA.
[TpakTukym u/unu
MCCIIEI0OBATEIbCKUI IIPOEKT:
MeTo/b1 KyJIbTUBUPOBAHUS 1N Vitro
JUUIS COXPAHEHUSI TEHETUYECKUX
PECYPCOB PACTEHUN U IS
YCKOPEHHOU CEJIEKIINU
['eHeTHUECKHME IEHTPHI B HAILIEH
cTpaHe. ['1e 3aHumaroTcs
T€HETUKOW U TEHOMUKOM JJIST HY KT
CEIRCKOI'0 X03AHCTBA

CIIMCOK JIMTEPATYPHI

1.ITaceunuk B.B. Meroauueckoe nocodue. buonorus.bakrepun,rpudsl,pacteHus.S
kiacc.M.:Jlpoa,2019 r

2 Sxkymikuna E.A. IlonoBa T.I'.,Tpaxuna E.B.buonorus.lIpoextHas nearenbHOCTh
ydammxcs 5-9 knacc.Bonrorpan,u3a-so "Yuurens"

3.Nukuna 1.®.buonorus.Iloypounsie minansi(yacts 1 -2)Boarorpan,uzn-go "Yuurenb-
ACT"

4 IlenensieBa O.A.,Cynnona 1.B.Iloypounsie pazpaboTku 1o
ouomorun.Yenosek.M.:"Bako",2022 r

5.ITenensesa O.A.,CynnoBa U.B.Iloypounsie pa3paboTku 1o o61ieit 0nonoruu.9
kiaacc.M.:"Bako",2021 r

6.11{emukoBa E.1O. IToypounsie miansl. BBeieHne B 00111y10 OMOIOTHIO M 9KOJIOTHI0.9
kiacc.Bonrorpan,uza-so "Yuutens",2020 r

7.JIsicenko M.B. [Toypounsle mansl. buonorus. 10 knacc.Boarorpan,uza-so
"Vyurens",2019 T

8.Uepenuukona I'.B.Iloypounsie manbsl. buonorus.1 1 knacc.Bonrorpan,uza-so
"Vuurens",2019 r

9.MyxamemxanoB U.P.TecTol,3a4eTsl,0mHiionpocs mo ouosnoruu.10-11
knaccel.M.:"Bako",2021 r

10.AntiucdepoB A.B.KomHaTHBIC pacTeHUS B MIKOJIC: HAOTIOICHUS U
skcniepuMenThl.M.:[Ipoda,2020 r

11.Nonnesa A.FO.,Topranos A.B.buonorust B cxemax u tabnumax.dpdhekTuBHas
noaroroska Kk EI'3.Mocksa,2022 r

12.Kupunenko A.A.buonorus.COOpHUK 3a/1a4 11O T€HETUKE JIJIs1 TOJATOTOBKHU K
EI'D.JIETIOH,2023 r

13.Kupunenko A.A.MonekymspHas 6uonorus. COOpHUK pa3HOYPOBHEBBIX 3aJaHUM IS
noaroroBku k EI'D.JIETMIOH,2018 r




14 KonecaukoB C.U.buonorus.Oxonorusa.Iloaroroska k EI'D.JIETMOH,2019 r

15.1p16acoBa B.W. buomnorus.5 knacc.Oaumnuansl. Bonrorpan,2010 r

16.Boponuna I'.A.,UBanoBa T.B.buonorus.lnanupyemsie pe3yapTarel.CucteMa
3aganuil 5-9 knaccel.M.:Ilpocemenue,2015 r

17.I'anymkosa H.W.buonorus.JKusorasie.Iloypounsie miansl.7
kiacc.Bonrorpan,2018 r

18.3axapoBa H.KO.KoHTposbHbIE U TpOBEpOUYHbIE pabOTHI IO OMOJIOTHH. 7
knacc.M:Ok3amen, 2018 r

19.KonsumoBa H.A. Xumus u 6uonorus B Tabnumax u cxemax.Pocros-na-Jlony,2022 r

[MN®POBBIE OBPA30OBATEJIbHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
www.informika.ru - snektponHslii yaeoHuk "bruomorus” (sep. 2.0 - 2000) u3 nukia
"OOyuaromue SHuuKIonequu". - YueOHbIi Kypc, KOHTpoJibHbIE Bonpockl. (Kak
oJIb30BaThes - cM. "'Tlomorp".)

www.college.ru - pazmen "OTkpbIToro Koutepka" mo bruonorun. YueOuuk, Mmoaeny,
On-line TecThl, yUUTETTIO.

www.skeletos.zharko.ru - "OnopHo-aBUrareabHas cucTeMa dejoBeKa'.
OO6pazoBaTenbHbIN calT 1o npeameTy buonorus, kypc Yenosek. CTpoeHue ckenera.
Mpieunas cucreMa. Kak 3to padoraet. [lpunosxxenus: 2 CKeJIeTHBIX SHUUKIONEIUH;
JUTSL YIUTEIS - YPOKH, 1abopaTopHbIe, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buolau" - buoaorus ot Jlansl. HoBocTr 1 0030p6I 110
ouonoruu, skosnoruu. [Ipo6iemsr u Teopun. EcTe TeMaTHuecKkue BbITYCKH,
¢doToranepeu, OMorpapuu BEIUKUX YUEHBIX, CIIELCIOBAPb.

www.bio.1september.ru - ms yaurenei "5 uny Ha ypok buonorun". Cratbu 1o:
boranuke, 3oonoruu, buonorun - Yenosek, O0Omieii Onoiornu, DKOJIOTHH.

www.bio.1september.ru - razera "Bbuosnorus" (Mexay BBIX0IOM OYepEIHOIO HOMEpa
ra3eThl U MOSBJIECHUEM MTOJTHOTEKCTOBOM BEPCUU HOMEPA HA CANTE YCTAHOBJIEH T'OJI0BOM
WHTEpBa)

www.kozlenkoa.narod.ru - Otot caiit Kosnenko A.I'. - mpemogaBatess u Iist
npernoaaBaTeiei, Ut TeX, KTO YYUTCS CaM M YYUT IPYTHX; OYHO U AMCTAHI[MOHHO,
OMOJIOTHH, XUMHH, IPYTHM IIPEIMETaM - ¢ IOMOIIBIO KOMIIbIoTepa u VIHTepHeT.

www.nsu.ru buosorus B BOIIPOCax N OTBCTAX - YUCHELIC HOBOCI/I6I/IpCKOFO
AKa):[eMropoz[Ka OTBCHAKOT Ha BOIIPOCHI CTAPHICKIIACCHUKOB.



www.websib.ru - pasnen "buonorus" HoBocuOupckoii 00pa3oBaTeibHOM CETH.
[ToxGopka MaTepranoB M CChUIOK (IIPOTPaMMBbI, TPOSKThI, MATEPHAJIBI y YPOKY,
abUTypUEHTY).

www.nrc.edu.ru - "brosiornueckas KapTHHa MUApa" - pasien JICKTPOHHOTO YIeOHUKa
"KoHueniuu coBpeMeHHOTO ecTecTBOo3HaHuA". KoHIlenIuy NporucXoKIeHUS KU3HU U
teopuu »Botonuu. (Ilepexos o ceplike BHU3Y "anee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak SHIUKIOMEIUS.
(O6wem urpopMaIu BrevaTisier.) BeiOpath OykBY, OTKPOETCS CTPAHHUIIA C IBYMSI
OOJBIIMMU KOJIOHKaMH Ha3BaHMil: Pactenus n JKuBotHele. BeiOupaem no Ha3BaHUIO -
OTKPBIBAETCs ONUcaHue u (oTo.

www.filin.vn.ua - "®uue" - WUTIOCTPUPOBAHHAS SHITUKIIONENS KUBOTHBIX. K
CO’KaJIEHUIO HE BCE pa3iebl roToBbl. Onucanus u ¢potorpadpuu.

www.nasekomie.h10.ru "Hacexkombie" O HaCEKOMBIX JUISA HIKOJILHUKOB - OITMCAHUE
OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacexomsie. [lonynsipnast kuura Axkumynikuaa M.1. ¢
MHO>KE€CTBOM I[BETHBIX PUCYHKOB U (poTorpaduil. -

www.bird.geoman.ru [Itunsl. [Tonynspuas kaura Akumymikuaa M.M. ¢ MHOXeCTBOM
IBETHBIX PUCYHKOB U (hoTorpaduil.

www.animal.geoman.ru Mup xkuBoTHbIX. [lonynspHas kaura Akumymkuaa M.U. ¢
MHOKECTBOM I[BETHBIX PUCYHKOB U (poTOorpaduii.

fish.geoman.ru Ps16b1. UnumrocTpripoBaHHasi SHIMKIONEUS PHIO.

www.plant.geoman.ru - XXu3sas pactenuii. 3aHuMaTeNbHO 0 OoTaHuKe. bakTepu.
JlekapCTBEHHBIE PACTEHUS.

www.livt.net - snekTpoHHas WIUTFOCTpUpOBaHHAs SHIMKIoNeaus "YKuBbie cymecTsa".
Knaccudukanus u pororpadun 6e3 Tekcra.

www.nature.ok.ru - Peakue u ncuesaromnue xuBoTHbie Poccun. Onucanus u rojgoca
PEIKHUX )KUBOTHBIX.

www.bril2002.narod.ru - bronorust muist mkonpHUKOB. KpaTkast nHGOpM. TI0 pa3zeiam:
Oomras 6uonorusi, boranuka, 3oos0rus, Yenosek.



www.festival.1september.ru - ®ecruBainp negarorndeckux uaci "OTKPBITHIA ypOK"
2006 - 2007. Pazaen "lIpenonaBanue 6uonoruun" - 86 crartei.

www.charles-darwin.narod.ru - Yap:e3 JlapBun: Onorpadus U KHUTH.
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