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MNOACHUTEJBHASA 3AIINCKA

AKTYyaJlbHOCTh M Ha3HaueHuHe mnporpammbl. [lporpamma paspaborana B
COOTBETCTBUH C TpeboBanusmu denepanbHOr0 rocyJapCcTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTrO oOIIero oOpa3oBaHUs, OpPUEHTHpPOBaHAa Ha oOecreueHue
UHAUBUIYAIbHBIX MOTPEOHOCTEH OOydaloImMXcs W HanpaBlieHa Ha JOCTHUKEHUE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMMbl OCHOBHOTO 0OIEro 0Opa3oBaHUs C
y4eTOM BBIOOpAa YYacTHMKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUHOM
JEeATEABHOCTH. JTO MO3BOJISIET 00ECIEYUTh EAMHCTBO 00s13aTenbHbIX TpeboBanuii PI'OC
BO BCEM IMPOCTPAHCTBE IIKOJBHOIO OOpa3oBaHUSA: HE TOJIBKO HAa YPOKE, HO U 3a €ro
Ipeaenamu.

AKTyaJIbHOCTh ~ pe€aiM3allid  JTaHHOW  MpOrpaMMmbl  OOYyCIIOBJIEHA  CcaMoM
O0COOEHHOCTBIO MPOEKTHO-UCCIIE0BATENBCKON AEATENBHOCTU. DTa ACATENBHOCTD JIEKUT
B OCHOBE [M03HABATEIILHOIO HHTEpEca peOeHKa, ABJISIETCS 3aJJ0TOM YMEHUS IIaHUPOBATH
T00bIe IEUCTBUS M BaKHBIM YCIIOBUEM yCIIEITHOM peanu3aiuu uaen. Jlroobie u3MeHeHus
COBPEMEHHOro OOIIecTBa CBsS3aHbl C IMPOEKTaMU M HCCIEJOBaHUSIMHU — B HAayke,
TBOpUYECTBE, OU3HECE, OOIECTBEHHON *U3HU. [109TOMY Ba)KHBIM 3J€MEHTOM Pa3BUTHS
JMYHOCTH OOydarolerocs: sABisercss (popMUpOBaHHME OCHOBHBIX HABBIKOB IPOEKTHO-
HCCIIEI0BATEIIbCKOM NEATEIbHOCTH.

[Iporpammoil nmpeaycMOTpeHO (POPMHUPOBAHUE COBPEMEHHOTO TEOPETHYECKOIO
YPOBHS 3HAHWI, a TakKe€ M MPAKTUUYECKOr0 OmbITa pabdoThl € J1A0OPaTOPHBIM
000pyIOBaHUEM, OBJIAJICHUE MPUEMAMHU HCCIIEI0BATENBCKON AEATEIbHOCTH. MeTobl
opraHuszali  o0pa3oBaTEJIbHOM W HAYYHO-UCCIIEOBATEIbCKON  J1E€ATEIbHOCTH
npeaycMaTpuBaloT (OPMUPOBaHHE Yy OOYYAIOIIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIJICHUS, CBOOO/IBI CAMOBBIPAKEHUS M HHAUBUIYATLHOCTH CYXICHUM.

JUis moJIHOrO ydera MOTPEOHOCTEM ydaluxcss B MPOrpaMMe HCIOJIb3YeTCs
mudepeHIUpPOBAaHHBIN  MOAXOJ, 4YTO CTUMYJHMPYET Yy4Yalllerocsi K YBEJIWYEHUIO
MOTPEOHOCTH B MHIMBUIyAIbHOW, MHTEJUIEKTYAJIbHON U MMO3HABATEIbHON JeATEIbHOCTH
Y pa3BUTHUIO HAYYHO-KUCCIIEIOBATENBCKUX HABBIKOB. [IporpaMmmMa ctaHeT BOCTpeOOBaHHOM
B IIEPBYI0 OuYepelb IIKOJIbHUKAMH, KOTOpPbIE HMEIOT CTOMKMM HWHTEpeC W
COOTBETCTBYIOIIYI0 MOTHUBALMIO K U3YYEHHIO ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B nmoapocTkoBOM BO3pacTe ydaluecs NposBIISIIOT CBOIO 3aUHTEPECOBAHHOCTD B TOM
WM WHOW 00JacTM 3HaHWM, HAY4YHOM HAMpaBJICHUU WIH MPpodheCcCUOHATBHON
nesTenbHoCcTH. Takum o0pa3oM MPOUCXOAUT (POPMUPOBAHUE IO3HABATEIILHONM U
po(ecCHOHaNbHON COCTABISIOIEH JIMYHOCTH, TOMOTaeT y4alleMycsi B OINpeAesIeHun
OyIy1ero *U3HEHHOT0 MyTH U B NPO(EeCCUOHATLHOM BBIOOPE MOCIIE OKOHYAHUSI IITKOJIBI.
[Tono6HOrO poaa 3aMHTEPECOBAHHOCTH CTUMYJIUPYET MOCTOSIHHOE JKeJIaHUE IIKOJIbHUKA
K TO3HAHUIO HOBOTO, PACIIMPEHHUIO M YIIyOJEHHIO COOTBETCTBYIOLIMX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM YHCJIE MPAKTUYECKUX HABBIKOB, a TAaKX€ MOTHBHUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[Iporpamma HaleneHa Ha HMOMOIIb PeOEHKY B OCBOEHHMM OCHOB OpraHM3alud U
OCYILIECTBIIEHUS] COOCTBEHHON MPOEKTHO-UCCIIE0BATENBCKON 1EATEIbHOCTH, a TAKXKE B
OpUOOpETEHUH  HEOOXOIMMOTO  OmblTa s pabOThl  HAJd  MHAWBHUIYaJbHBIM
MCCJIEIOBAaHUEM WJIM MPOEKTOM. [Iporpamma momMoskeT MIKOJBHUKY B OoJiee TITyOOKOM
M3YYEHUU MHTEPECYIOIIEH €ro 00JIacTH €CTECTBEHHBIX HAYK, a TAK)KE B MPUOOpPETEHUN
BOXHBIX COIMAJIbHBIX HAaBBIKOB, HEOOXOAMMBIX U MPOAYKTUBHON COIMAIM3ALNUA H
(bopMUPOBaHUS TPAXKITAHCKON TTO3UIIHH:

] HaBbIKA CaAMOCTOSATEIBHOTO PEIICHUS AaKTyaJbHBIX HCCIIEJOBATEIbCKUX WIIU
MPAaKTUYECKUX 3a]a4, BKJIIOYAIONIEr0 B ce0s yMEHUE BUAETh M aHaJU3UPOBATh
npo0sieMbl, HYXXJaloIMecs B pELICHUH, YMEHHUE JIEeTalbHO MpopadaThiBaTh MU
peann30BbIBaTh CIOCOOBI pa0OTHI C HUIMH, YMEHHUE IJITAHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOATEIIEHO KOHTPOJIMPOBATh CBOE IIPOJBUKEHUE K JKEIAEMOMY PE3YJIbTATY;

| HaBbIKa TreHepUpoBaHMs U O(POpPMIIEHUS COOCTBEHHBIX HIEH, 0O0JeueHus uX B
yA0OHYIO [Tl pactipocTpaHeHust Gopmy;

] - HaBBIKA yBAXXUTEJIILHOI'O OTHOIICHHS K Uy>KMM B3TJIs1aM U UI€SIM, O(POPMIIEHHBIM
B paboTax JApyrux JroJeil, IpyruxX aBTOPOB — BIAJACIbLEB HWHTEIIEKTYaJIbHOU
COOCTBEHHOCTH,

] HaBbIKa  MyOJWYHOrO  BBICTYIUIEHUSI  nepen  OOJIBIION  ayJUTOpPHEH,
apryMEHTUPOBAHMSI W OTCTAMBAHUS CBOEW TOYKM 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3pOCIbIX, YOSKIEHUS APYTUX B CBOEH IPaBOTE, MPOABMKEHUS CBOUX
HUJIeH;

] HaBbIKa pabOTHl CO CHNELHAIM3UPOBAHHBIMU KOMIIBIOTEPHBIMH TMPOTPAMMaMH,
Ja00paTOPHBEIM  00OpYAOBAaHUEM, TEXHHUYCCKHUMH YCTPOMCTBAMHU, OUOINOTECUYHBIMU
dboHgaMU W HHBIMH pecypcamMH, C KOTOPbIMH MOKET OBITh CBSi3aHA MPOEKTHO-
MCCIIEI0BATENBCKAS IEATEIBHOCTD IIKOJIBHHKA.

Kpome Toro, pabora MKOJIbHUKA HaJ MNPOEKTOM WJIM HCCIEJOBaHUEM OyJleT
CHOCOOCTBOBATh M PA3BUTHIO €TO aJIEKBATHOM CaMOOLIEHKH.

BapuanTsl peanu3anuu nporpaMmmsl 1 (pOpPMbI NPOBEACHUS 3AHATHH.

JlanHass mporpaMma paccuuTaHa Ha padoTy CO IIKOJIbHUKaMH 5-9 KIiaccos.
[lenarory Ba’kHee akLIEHTUPOBATh CBOE BHUMAaHHUE HE CTOJIbKO HA KayecTBE pe3yJibTaTa
MPOEKTa UK UCCIIEJOBAHMSI, CKOJIBKO Ha TOM, YTOObI yUaliuiics Mojay4as 3HaHUsI B TOM
YHUCJIE U Yepe3 BBIIOIHEHUE IPAKTUYECKOTO 3a1aHHUs], 1€l BbIBOJBI U YMO3aKIIOUEHUS
Ha OCHOBaHMM CBOETO MCCIECJOBAaHUS, YYWICS CpAaBHUBAaTh €ro pe3yibTaTbl C
TEOPETUUYECKUM MaTEPHAJIOM U UCCIIEOBAHUSIMH JPYTHUX MIKOJILHUKOB. Takum oO6pazom,
IIKOJIBHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEIOBATENBCKON IEATEIbHOCTH U MPUOOpETET
HaBBIK KPUTHYECKOTO OTHOULIEHUS K MaTepuay.



[Iporpamma pa3dura Ha MOIYNH, KOTOpPBHIE MOTYT OBITH HCIIOJIb30BAaHBI JIMOO
YacTUYHO, JIMOO moJHOCThO. Tak Moaynp «Kak JKMBOTHBIE M pacTeHUs
MPUCIIOCA0IMBAIOTCS» (IBOJIIOLMOHHAS IKOJOTHS) MPEANOoIaraeTcsl i U3y4eHUsl B O
wm 6 Kiacce B TedueHue onxHoro roma (34 waca B rom). Momymu «OCHOBEI
pacTeHueBoACTBa» W «bHOTEXHONOTUS» paccuuTaHbl Ha 68 YacoB M MOTYT OBITh
pean3oBaHbl B TeueHuM 2-X Jjet (mo 34 vaca B rof) win B TeueHuu 1 roga (68 yacos B
roa). Bo BTopoMm ciydae BO3MOXKHO TpOXOkaeHHE o0oux Mmoxayie («OCHOBBI
pacTeHHeBOACTBa» B / Wi 8 kiacce, «bruoTexHonorun» B 7 i 8 kjaacce). AHAJIOTUYHO
Moaynu «MoJekysapHble OCHOBBI (pU3HOI0THN U (hapMakosorun» U «MoJeKysipHbIe
OCHOBBI CEJICKIIUU» PACCUYUTAHBI HA 68 YacoB M MOTYT OBITh PEaTM30BaHbl B TEUCHUU 2-
x JieT (rmo 34 yaca B rox) win B TedeHnn 1 roga (68 wacos B rox). Bo BTopom ciydae
BO3MOYKHO TMPOXOXKJIEeHUE 000uXx Moxayned («MoJeKyasipHbIe OCHOBBI CEJCKIMU» B 8
kJjacce, «MosekysipHble OCHOBBI (pU3HOJI0THH U (papmakosorun» B 9 kiacce).

MOXHO pPEKOMEHIIOBATh HCIIONB30BaTh MOIyMu «Kak >KMBOTHBICE W PACTCHUS
npucnocadimBaroTcs», «OCHOBBI  pacTEHHEBOJACTBA», «MOJEKYJSIpHbIE OCHOBBI
CCJICKIIMM» B KaU4eCTBE HENMPEPBIBHOTO oOpa3oBaTenbpHoro ukia (5-9 kimace mo 1 gacy B
HEJEN0) ISl KJIACCOB arpoOMOTEXHOJOTHYECKOW HampaBieHHOCTH. Moaynu «Kak
’KUBOTHBIE M pAacTEHHs TpucrocabIuBaioTcsy, «buorexHomorum» u «MoOJEKyIsIpHbIE
OCHOBBI (PU3UOJIOTHUU U (PapMaKOJOTHI» B KaueCTBE HEMPEPHIBHOTO 00Pa30BaTEIHLHOTO
mukna (5-9 ximacc mo 1 wacy B Henenmo) sl KJIACCOB OMOTEXHOJIOTHYECKOTO HITH
MEUITMHCKOTO HAMpaBICHUMN.

B3aumocBsa3p ¢ nporpammoin BocnuTaHus. IIporpamma kypca BHEYpOUYHOU
NesATEeIbHOCTH pa3paboTaHa C Y4YeTOM pPEKOMEHJALMA MPUMEPHOW HPOrpamMMbl
BOCIIUTAHUS, YYUTHIBAET MICUXOJIOTO-TIEAArOTHIECKUE OCOOCHHOCTH TAHHBIX BO3PACTHBIX
KaTeropuii. OT0 MO3BOJISIET Ha MPAKTHKE COCAMHUTH OOYYAIONIYI0 M BOCIUTATEIHHYIO
JeSTeNbHOCTh Tearora, OpueHTHPOBATh €€ HE TOJIbKO Ha MHTEIUICKTYalbHOE, HO U Ha
HPaBCTBEHHOE, COL[MAIBHOE Pa3BUTHE peOEHKA. DTO MPOSIBISETCA:

] B mpUOPHUTETE JIMYHOCTHBIX PE3YJbTATOB PEATM3AIMU MPOTPaAMMbl BHEYPOUHOU
JESTeIbHOCTH, HALLIEAIINX CBOE OTPaXKEHHE U KOHKPETU3ALIMIO B IPUMEPHON Mporpamme
BOCIIUTAHUS;

'] B BO3MOXHOCTM KOMIUIEKTOBAaHMS PA3HOBO3PACTHBIX TPYNN JIi OpraHU3aluu
npo(OPUEHTAIMOHHON  JEATENbHOCTH UIKOJIBHUKOB, BOCIHTATEIbHOE 3HAUYEHUE
KOTOPBIX OTMEUAETCs B TPUMEPHOM MporpaMMe BOCITUTAHHS,;

] B WHTEpPaKTUBHBIX (QopMax 3aHATHH IS IIKOJHLHUKOB, 00ECIeYHBAIOIINX
OOJIBIIYI0 KX BOBJEUEHHOCTh B COBMECTHYIO C IIE€JaroroM M JPYTrUMHU JETbMHU
JESTEIbHOCTh M BO3MOYKHOCTH 00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEH,
KIIIOYEBOE 3HAY€HHE KOTOPBIX JUIsi BOCIMTAaHUS MOAYEPKUBAETCA MPUMEPHON
pOrpamMMon BOCITUTAHUS.



OcoOenHocTH padoThI YYUTEJIs MO MporpamMMme. 3aj1ada yYUuTeNsl COCTOUT B TOM,
9TOOBl  COMPOBOXKIATh Tpolecc MNpodecCHOHATBHON OpHUEHTAIlMM  IIKOJBHUKA,
packppiBasi MOTEHLMAN Ka)KJOTO 4Yepe3 BOBIECYEHHUE B MHOIOOOPa3HYIO JEATEIbHOCTB,
OpraHU30BaHHYIO B pa3HbIX Gopmax. [Ipu 3ToM pe3ynbpraTomM paboThl YUUTENS B IEPBYIO
odepedb SBISETCS JIMYHOCTHOE pa3BUTHE Yywamnierocs. JIMYHOCTHBIX pe3yJbTaTOB
YUUTENb MOXET JOCTUYb, YBJIEKas YYEeHHMKAa COBMECTHOM W HHTEPECHOM UM 000MM
NEeSATEIbHOCThIO,  YCTAaHaBIIMBass BO  BpeMsl  3aHATUH  J0OpOXKeIaTeNbHYIO,
MOJIJIEP>KUBAIOIILYI0 aTMOC(hEpY, HACKIIAS 3aHATHS IIEHHOCTHBIM COJIEPKAHUEM.

[IpumepHas cxema MpoOBEACHUS 3aHATUN MO MPOrPaMME:

1. OObscHeHHE TEOPETHUECKOT0 MaTepraa o TeMe.

2. TlogrotoBka K OSKCHEPUMEHTATBHOMY 3aHITHIO, OOCYXJIEHHE OOBEKTOB st
PaKTUYECKOTO 3AHSTHS.

3. IlpoBenenHne MpakTUIECKOTO 3aHITHS — OCHOBHAS 3a7a4a OCBOSHUE METO0JIOTUHU
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYAaHUM NPEIJIOKUTH JAETAM, KOTOPbIE 3aUHTEPECOBAIMCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIENOBATENIbCKUM MPOEKT. [l 3Toro Heobxoaumo
o0CynuTh OOBEKTHl, KOTOpbIE YUYEHUK OyIeT UCCIeNoBaTh, COCTAaBUTh IUIaH
JKCIIEPUMEHTA.

5. IloMo4b yUeHUKY IPOAHATU3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIEAOBATEIBCKON NESITEIBHOCTH IIKOJIBHUKOB
MOXHO B TMPOIECCE 3AIIUTBl MMH CBOMX pPabOT B paMKax MIKOJbHOM Hay4HO-
IPAKTUYECKON KOH(epeHUuH.



COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTH

Moayab «Kak ;KHBOTHBIE U PACTEHHS MPUCIOCAOIUBAIOTCH» (IBOJTIOIHOHHAS
IKo0J0THusl) 5-6 Kimaccesl (34 yaca)

1. Mpbut uccnedyem scuevie 0o0vexkmot (6 uacos)

CBoiicTBa M CTPOCHHE >KMBBIX OpPraHM3MOB (CTpoeHHWe KiIeTKH). Bua, ocobb —
OpraHu3M Kak eiwHas cuctema. Ananrtamuu (nmpucrmocoOsienus). [loHsTue romeocrasa
KHUBOTO opranuzMa. CrocoObl ero noaepKaHmsl.

[lonsiTne BapuaTMBHOCTH mNpu3Haka. MccrnenoBarensckue paboTel «Bce mm
(cuHUIIBL, OENKH, Oepe3bl U T.11.) OMuHAKOBBIE? DOTOKBECTY.

Orpanuuenus wmopdosnornueckux u ¢usznonornyeckux agantauuid. I[loyemy
OpraHu3Mbl HE CTaHOBATCA OECKOHEYHO OONBIIMMH, MAJICHbKUMHU, BCESIHBIM.
[Ipaktrueckas padora «CocTaBisieM KHUTY PEKOPJIOB PACTEHUN U >KMBOTHBIX HAIIETO
Kpas».

2. Bausanue oxpyscarouieii cpeowt Ha sncugsvle opeanuszmol (12 uacos)

dakTopel OKpyKarolel cpeapl (a0MOTHYECKUE, OMOTHYECKHE, aHTPOIIOTCHHEIC).
[Ipumepsl  aOuoTmdeckux (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIUSHUE Ha
KUBHEACATEIbHOCTh  KUBBIX  OpPraHM3MOB: TEMIIEpaTypa, CBET,  BJIAXXHOCTb.
[Ipaktuueckoe 3ausitue «l{Bet u Tero» (KyOMKHU JibJla B3BECUTbh, MOJOXKHUTH B YaIIKU
[letpu Ha pasHOUBeTHYIO OyMmary, yepe3 30 MHUHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pactasii). [IpakTudyeckoe 3ansaTre «4To pacTBOpsieTcs B Boze» (IKCIEpUMEHT <« KuaKuit
nom»). [Ipaktuueckoe 3austue «/Juddysus Bemects B Boge (pacTBOpsI)», «JBHKeHHE
pacTBOpoB 1o LBETKY». llpakTuueckoe 3anstue «Jlem miaBaeT B Boje (aiicOeprw,
3aMmep3aHue BoAoeMoB)». [IpakTuueckoe 3ansaTue «Jlen npu 3amep3aHuu paclIupseTCsD
(paspyiieHue kamMHs (ITOYBOOOPA30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHbIE ~ 3aKOHOMEPHOCTM  MPHUCHOCOOJEHUS]  JKUBBIX  OPraHU3MOB K
abuotnueckum (axtopam. IlpucmocobieHrss Kk OCHOBHBIM aOMOTHYECKUM (haKTopam:
TeMIiepatypa, BIaXHOCTb W cBeT. [Ipaktmueckoe 3ansarue «lllyba» (kyOuku Ibaa
3aBEpPHYTH B pa3HbIii MaTepua, B3BecuTh). [Ipaktuueckoe 3anstue «I TurMmeHTh» (MOXKHO
pa3ienuTh Ha BaTMaHe Kpacutenn u3 ¢iomactepoBy». [Ipaktnueckoe 3ansitue «Kak
’KUBOTHBIE IJIABAIOT B BO/IE» (DKCIEPUMEHT C TUNIETKOM).

UccnenoBarenbckue padoTsl «BiausiHue cBeta (Temia, BIaXHOCTH, COCTaBa MOYBbI)
Ha PACTEHHWs] B ©CTECTBEHHBIX WM HCKYCCTBEHHBIX YCIOBHAX» (HA JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus sncuevix opzanuzmos (4 uaca)

buotnueckue (hakTopHI. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBUIOBBIX
B3auMOOTHOIIEHUN. KoaBomtouusi (XUIHUK-)KEPTBA; Mapa3UT-XO35IMH) DBOIIOLHUS
cTpareruii goObBanus nuim. CoruanbHOCTh. Bumbi-Beceneninl. [lepedens pacrenHuii-
Bpenuteneit. HccnenoBatenbckass padota «HaOmronmenuss 3a B3aMMOOTHOIIECHUSMU



’KUBOTHBIX MPU JOOBIBAHUM MUY (KOPMYIIKH JJIs ITUL, AJI1 TOPOJICKUX MM CEIIbCKUX
KUBOTHBIX). BeO-kameps». McciemoBatenbckas pabora «PacmpocTpaneHne BUAOB-
CUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 ncuznu pacmenuii u yxcusomuoix? (6 uacos)

AnTponorenHsie ¢pakropsl. [IpaBaa 11, 4To NEpBOOBITHBIE JTHOAU KUJIA B TADMOHUU
¢ npuponoi. OoManIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHUU. 3a4e€M cracarhb
BBIMUpPAIOLIME BUJBI, KaK 3TO JAenaTb. KylbTypHBIE pacTeHUS M HMX IJUKHAE IPEAKU.
[ToueMy Ba’kHO MX COXpaHATh. PazHooOpasue KyJIbTYpHBIX PACTCHUN U MX 3HAYCHHE B
KU3HU yenoBeka. KpacHas kaura Bameil repputopun. Oco00 oxpaHsieMble TEPPUTOPHH,
3anoBenHUkn Poccum m mupa. Ilpaktudeckas pabora «Pa3HooOpasue KyJIbTypHBIX
PACTEHHI B BalllEM PETHOHEY.

HccnenoBarenbckas padota «BiusHUE aHTPONOTE€HHBIX (DAKTOPOB Ha pa3BUTHE
pacTeHuil B ropojie/HaceIEHHOM ITYHKTE.

Dkckypeus/mpakTudeckas padora «OOIIT B BameM permoHe — YHHKAJIbHBIC
OOBEKTHI IPUPOABIY.

5. Okonozuueckue numu (6 uacos)

buocdepa — ogna u3 BaxkHeummx obosodek 3emiau. UTo Takoe «IKOJIOTHYECKUE
HUIOW» U Kak OHU (Qopmupyrorcsa? DopMHpOBaHHE 3HAHMI MO OMOPa3HOOOPA3UIO
KU3HEHHBIX  (OopM,  MOBEJEHYECKHX  MPUCHOCOOJIEHUH,  MoaudUKalMOHHAs
U3MEHUYMBOCTH (Ha 0a30BOM ypoBHE). PacTurenbHbie cooOmIecTBa ¥ UX TUIBL. Pa3Burue
Y CMEHBI PACTUTENIBHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOS — OIKCaHue
(dakTopoB OKkpyxarwlieil cpenb». HccinenoBarenbckue padboTel «DeHosorndyeckue
HaOIIOICHUIY .

Monyab «OcHOBBI pacTeHHEBOACTBA» 7-8 Kiacchl (68 yacoB)
1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

YTo-Takoe pacTEHUEBOJCTBO. OCHOBHBIC (AKTOPHI BbIpAllMBAHUS PACTCHUM.
Hcropus pa3BuTus arpoxuMuyeckux 3HaHuil (padotel M.B. JlomonocoBa, 1O. JIubuxa,
Bbyccenro, B.B. JloxyuaeBa, K.A. Tumupszena, I1.A. Kocteiuera, JI.H. ITpsaumnnkoBa
u ap.). [lpaktuaeckas padora «bouka JInGuxa».

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBmiia TOCTAaHOBKM arposkKcnepruMeHTOB. llocTaHOBKa 3KCIEPUMEHTOB C
pacteHusiMU. BBIOOp TEMBI, COCTaBlIeHWE THIOTE3bI, LIETU U 3a7ad IKCIEePUMEHTA TI0
BBIPAIIIMBAHUIO PACTEHUN B KOHTpoJiupyeMor cpene. KoHTponu, MOBTOPHOCTH,
npoBejieHHe dskcnepuMmeHTa. IlnanupoBanue »skcrnepuMenta. OlLiEHKa pPe3yJbTaTOB
skcniepuMenTa. MccnenoBarenbckas pabora «®akTophl, BIUSAIOINIME HA MPOpPACTaHUE
ceMstH (POCT IPOPOCTKOB)».

OcBOEHME TEXHOJIOTUH KPYTJIOTOUYHOTO BhIpAIIIMBAHUS CAJJaTOB U MUKPO3EICHU



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YCIOBUSAX. COOp YCTaHOBKH ISl BBIPAIUBAHUS
PaCTEHHI B KOHTPOJIMPYEMBIX YCIOBHUSIX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bopa. PactBop. BhITsiKka. AHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTH W pPH
pactBopa. Pojib XMMUYECKUX 3JIEMEHTOB B MUTAHWU pacTeHuil. [lomyueHne nuraTenbHbIX
BeniecTB pacTeHusIMU. [IpakTuyeckas padbora «Cxembl MUTATENBHBIX pacTBOPOB. Pacuet
7103 YAOOPEHMUIA I MUTATENIbHBIX PACTBOPOBY.

Yno0peHusi: opraHuyecKue, MHUHEpajdbHble, MHKpPOOHOJOTHYECKHE. THUIbI
NUTaHus pacTeHuil. BozaymHoe W MuHepaidbHOE (KOPHEBOE) NUTAHUE PACTEHUMU.
TpaHCIIOPT MNHUTATENBHBIX BELIECTB PACTEHUW: BOCXOMSIIMNA W HUCXOASUIUMN TOK.
Baxxnelue kanuitaeie, ochopHbIC U a30THBIC YA00peHHS, X cBOWCTBA. [IpocThie u
cioxuble ynoopenus. I[lpaktudeckass pabora «[IpaBuiia cMmemuBaHus yIOOpEHUID»
[Tpaktrueckas padota «l[IluTtaHue pacTeHUid: TEXHOIOTUS IPUTOTOBICHHS TUTATEIbHBIX
pPacTBOPOB ISl Pa3HBIX KYJIbTYP».

Poct u pasButHe pacTeHuil: 3Tanbl OHTOTE€HE3a, (AaKTOPHI, BIUSIOIIME HAa POCT
pacTeHui: CBeT, TyCTOTa TMOCagoK, nuTaHue, cyoctpar. [Ipaktuueckas paboTta
«MOHUTOPUHT MUHEPAIBHOTO MUTAHUS PACTCHHI».

Oco0eHHOCTH MHUTAHHMS PACTEHUl a30TOM. A30T M €ro 3HaY€HUE€ B KU3HU
pactennii. @OpMBI a30Ta U UX IIPEBPALLICHNE B TIOYBE.

WcTtounuku pocdopa 11 pacteHus. 3HaueHue Gpochopcoaepx aiinx COeAMHEHUN
B KJIeTKe. Poiib Makposprudyeckux coequHeHuil pochopa B sHEpreTHaeckoM oOMeEHe.

Bnusaue kanuss Ha (U3MYECKHME CBOMCTBAa NPOTOIUIa3Mbl, Ha (HEPMEHTHI
YTJIEBOJOPOAHOr0 0OMEHa, CUHTE3 OeNKOB U Ap. Posib Kajiug B MOAAEPHKAHUU MOHHOTO
OaslaHca B TKaHsX, B IIPOLIECCaX CAMOPETYJIALIMH.

PerynaropHas u CTpykTypooOpa3oBaTelibHasl pOJb KajbIUs. Y4YacTHE B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJJEPKAHUH CTPYKTYpPbl MEMOpaH U PEryJIsius X
IIPOHULIAEMOCTH.

3HayeHue MarHuvs B MeTabonu3Me pacTeHud. MarHuii B cocraBe xsiopodwuiia,
CXOJICTBO XJIOpO(HIIJIa U TeMOrjJoOMHa KaK CBHJIETEIBCTBO €IMHCTBA OPraHUYECKOTO
MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3ally KIETKH,
Y4aCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

MuxkposnemenTsl. [lpeacTaBieHuss 0 poiau MHUKPOIJIEMEHTOB B METa0OJIM3ME
pacteHuil. OCOOEHHOCTH TOCTYIJICHUS] MHUKPOAJIEMEHTOB B pacTeHus. CHUHEpru3sMm H
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUI.

PacTutenbHas AMAarHOCTMKA W METOMAbI HMIACHTU(UKAIMK HeA0CcTaTKa/u30bITKa
aneMeHTOB nutanus. [IpakTuueckas pabora «PacTurenpHast AMArHOCTUKAY.

UccnenoBarenbckas pabora «OrieHKa COCTOSHNS KOMHATHBIX PACTEHUHN, paCTCHUM
Ha IIKOJbHOW TEPPUTOPHH, YCTAaHOBKA MPHUYUH MATOJOTHYECKHX COCTOSHUH (mpu



HAJTMYUH ).
UccnenoBarenbckas pabota «OlieHKa BIUSHHS Pa3IMYHBIX 3JEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBIECHUE PA3IUYHBIX IOJKOPMOK)».

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

[Tonsitue o perymnsiTopax pocra pacteHuid. CTUMYISTOPBI pocTa — (PUTOrOPMOHBI
(aykcuHbI, THOOEPEIUIUHBI, IUTOKUHUHBI). IHTHOUTOPHI pocTa pacTeHuil: 1. mpupoHbie
(abcum3oBasi KUCIOTa W HEKOTOpbIe (EHONBHBIC BemiecTBa (MKymMapoBasi, KOpHYHAs,
CaJUIUIIOBas K-Thl), 2. CHHTETHYECKHE (MOP(MAKTHUHBI, pPETapJaHThl, ACHOIUAHTHI,
JNECUKAHThI, repounuabl). OUTOMOHUTOPUHT W OILICHKA COCTOSHUS PACTCHHM.
CoBpeMeHHbIe criocoObl MOHUTOpUHra. lIpaktudeckas pabora «DUTOMOHUTOPUHT H
OLICHKa COCTOsAHUSA pacTeHui. COBpeMEHHBIE CIIOCOOBI MOHUTOPUHTa.

HccnepoBarenbekas padota «BiusiHue reTepoaykCcMHa Ha IpopacTaHue (poct Ha
Pa3HbIX CTA/IUAX, B PA3HBIX YCIOBUAX) PA3IUYHBIX PACTEHUINY.

3amuTa pacTeHuil oT BpeauTened: ocHOBbI OnomMerona. IlpakTuueckas pabora
«HCeKTapuu: MpaBuiia U yCIOBUS Pa3BeICHUS MOJE3HBIX HACEKOMBIX).

5. Boonas, necuanasn u nougeHHaa Kyaomypol, UX RPUMEHEHUE 6 GbIPAUUBAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

Bonnas, necyanas u mO4YBEHHAas KyJBTYpbl, UX IPUMEHEHHE B BBIPAIIMBAHUU
pactenuii. [IpoBeaenue Boasl B KOpHE M cTeOie pacteHuid. IlpakThueckass padorta
«KopHeBoe naBieHue».

BoaHbIil peXuM pacTeHUi: CTPOCHHE YCThULL: (AKTOpPbI, BIUSIOIIME HA HX
PACKpPBITHE U 3aKpbITHE. 3HAYEHNE MEXAHU3MA PETYJISILIUN UCIIAPEHUS BIIard PACTEHUEM.
[Tpaktruueckas padorta «lIpurorosnenue npenapara yCTbUIl METOIOM CIIEKa».

UccnepoBarenbckue palOoThl: «BiusHue ycinoBuil coaepxaHus pacTeHUN Ha
KOJINYECTBO YCTBHULIY.

@DOTOCHMHTE3 — YHUKAJIBbHBIN Mpolecc pacTeHuid. TemMHoOBas U cBeToBas (hasbl
¢doTocunTe3a. 3HaueHue (HoToCHHTE3a JJIA KUBBIX opraHu3MoB. [IpakTuueckas padota
«DyHKIMOHANIbHAA ~ JMAarHOCTUKAa PACTEHHH 1O AaKTUBHOCTH  XJIOPOIUIACTOB»
UccnenoBarensckas pabota «Omnpenenenue xiopopmwmia A u b, oueHka
(OTOCHHTETUYECKOM aKTUBHOCTHU pacTEHUH U (PaKTOPOB, BIUSIOUINX HA HEEY.

@akTOpbl pOCTa paCTeHUW: BO3AYX M a’pauusa. [lon3eMHOe AbIXaHUE PACTECHUM:
COCTaB TOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH 1ipu  OECIOYBEHHOM
BbIpamuBanuu. I[lpakrtuueckas pabora «Aspanusa, CO2 u O2. [IpixaHue pacTeHHII».
[TpakTrueckas padbora «/[pIxaHue pacTeHUi: OlIEHKAa MHTEHCUBHOCTH JIbIXaHUS paCTEHUN
U TUI0JI0BY.

HccnenoBarensckue paboThl: «BrnusHue crnocoba BeIpanuBaHus (CocTaBa
NUTATEIBHON CMECH, CXEMbI BHECEHHS) HA POCT U PA3BUTHS PA3IMYHBIX PACTEHUII».



6. Kynomypnoie pacmenus. Cospemennsie acnekmut cenexyuu (20 uacos)

Kak yenoBek cram HCmoiab30BaTh pacteHus? CBA3b pPa3BUTHUS LUBUIU3ALMU
YEeJI0OBEKa W ofoMallHuBaHus pacteHuil. Jlomectukanus. J{uckyccus «/lomectukanus,
BCE JIM pACTEHUs M JKUBOTHBIE, KOTOpbIE JKMUBYT PSJOM C YEIOBEKOM UM
oJloMalllHUBal0TCA? MOKHO JIM CUATATh TapaKaHa OJIOMAIIHEHHBIM KUBOTHBIM ?7»

HacnenctBeHHOCTh U N3MEHYMBOCTD — OCHOBHBIE CBOMCTBA JKMBBIX OPraHHU3MOB.
W3menunBocTh. Buasl m3MenHunBocTh. [lpakTnueckas pabora «MoaudukannoHHast
WU3MEHYHUBOCTH (JIUCTHSI, UTOJIKU C OJTHOTO JIEPEBa)».

['eH — MaTepuUanbHBIi HOCHUTENIb HACJIECACTBEHHOCTH W  H3MEHYMBOCTH.
HyxnenHnoBple KUCNOTHL. JIoKanusanus T€HETHYECKOrO0 Marepuaia B KieTke. JleneHue
kierok. Permukanums JJHK. OcHoBHas norma MosieKyasipHOi Ouosioruu. TpaHCKpUIIIus.
Tpancmsauus. Mytarnuu. Ilpaktuueckas padorta «I'eéH — HHCTPYKUHUS 10 COOpPKE KIETKU
(ma Oumcepe mimm KOHCTpyKTOpe)». [IpakThueckas pabora «Myrtanus Ha OyTepOpoe
(110001 OOBEKT W3 MpeaplAylield padoThl, I/l€ U3MEHEHUE WHCTPYKLIUHM MPUBEACT K
M3MEHEHHUIO BHEITHETO BU/1a O0BEKTA).

OddexT OyThUIOYHOTO TOPJIBIIIKA M TE€HETUYeCKoe pazHooOpazue. UTo Takoe
reHO0aHk? 3ayeM COXpaHATh I'€HETHUECKHE pecypcbl pacTeHuid? OCHOBHBIE CHOCOOBI
COXpaHCHHS TCHETHUECKUX PECYPCOB pacTeHuH (€x situ u in Situ).

3nauenne pabor H.M. BaBunoBa. 3akOoH romMosiorMueckux psnoB. LleHTps
IPOUCXOXKJECHHUS KyJIbTypHbIX pacrennii H.M. BasumoBa u IL.M. JKykosckoro.
[MpakTryeckas pabota no rpymmnam «OTKy1a Ha HAIIAX CTOJIaX (PPYKTHI/OBOIIH/3ITaKM».

OcHoBHble MeTonbl cenekuuu. [uOpuamnzanus. dopmsl oTOopa. OCHOBHBIE
HAIPaBJICHUS CEJICKLUUU: YIyUlIeHHE YpOKalHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
abuotnueckum (akropam. [Ipaktuueckas pabora «BripanmBaem ropox. Kak npoectu
CKpELIMBAaHUE y TOPOXay.

Ectb nm xu3Hp B mpoOupke? bBHOTEXHONOTHS KyIbTYpHBIX pPAaCTEHUH.
UccnenoBarenbckass pabora «BelpammBanue pacteHudd B mpoOupke»  (MOXKHO
BOCIIOJIb30BaTbCA  pPE3yJIbTATAMU MPEABIAYIINX OSKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB IS PACTCHUIN).

Kak  dyemoBek  Moxer  moaupuumpoBath  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. COBpEMEHHbIE  MOAXOABI M JOCTHXKEHUS  I'E€HETUYECKOTO
penaktupoBanuss  pactenuil. Ilpaktuueckass  pabora«l'eHOMHBIE HOXKHHUIIBI
(MonenmupoBanue padotsl cuctreMbl CRISP-Cas).

7. Pacmumenvhasn npooykuus. (8 uacos)
Hanzemuble U nmoazeMHble opranbl pactenuil. [lo0er u BUIOM3MEHEHHBIN 1OOeTr
pactenuii. CriocoObl pa3MHOKEHUS PACTEHUH.
[lonsiTue o0 KadecTBE MPOAYKTOB mnHTaHusd. I[lpobieMbl KOHKYypeHLHUU
OTEYECTBEHHBIX MPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHUKA OCTAaBKU U CPEACTBA



coxpaHeHusi MpoAYKTOB mnuTaHuda. lIpaktuueckas pabota «lIpenenbHo MOMyCTUMBbIE
koHneHTpanuu (I1JIK) 1 MeToasl KOHTPOJs 0€30MacHOCTH PACTUTEIBHBIX MPOTYKTOB
MIATAHUSY.

Mukpo3seneHb: moJie3HOCTh U TexHojorus. MccnenoBatenbckas padbora «OlieHka
Ka4yecTBa BBIPAIICHHON MUKpO3eJIeHH» (JIM0O0 CBOs, TMOO M3 Mara3uHa).

XUMUYECKUI aHaIu3 IIPONYKIUU. OcCHOBBI CHEKTPOPOTOMETPUH.
[Torenumometpusa. Xpomarorpadus. [Ipaktudeckas padora «MeTobl OEHKH KayecTBa
pPaCTUTENBHOW MPOAYKLIHMH: XPAHEHUE W COXPAHHOCTh IHTATEIBHBIX BEIIECTB» (1O
JOCTYITHOMY 00OpY/OBaHHIO).

UccnenoBarensckas pabota «Ompexaenenne ButamuHa C METOJIOM 0OpaTHOTO
TUTPOBAHHUS B TUIOJIaX HA Pa3HOM cpoke (CrtocoOe) XpaHESHU .

Monaysb «buoTexHnosorusi» 7-8 kiaccenl (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHONOrMU. 3adyeM YeJIOBEKY OHMOTEXHOJOTMH, B YeM HX
MPEUMYIIECTBO MEepe] XMMHUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHHU:
IPOMBIIIJIEHHBIE MUKPOOPTaHU3Mbl, KJIETKA U TKaHU PACTEHUH, )KUBOTHBIX U YEJIOBEKa,
ouokaranuzatopsl. [Ipaktuueckass pabora «lIpuMepsl NpuUMeHEHHsS OUOJIOTHUYECKUX
OOBEKTOB B TBOEH KU3HU.

Ceipbe [uis OMOCHHTE3a U OIIEHKa €ro OWOJIOrMYecKoil 1eHHOCTH. OCHOBHbBIE
UCTOYHUKU YIJIepoJa, a3ora, (ocdopa, MuxposneMmeHToB. lccienoBanue HOBBIX
HUCTOYHHUKOB ChIPbsl (BKJIFOYAst BOMIPOCHI €0 MpeABapUTEIILHON 00paboTKH), pa3paboTka
HOBBIX MUTATENbHBIX CpPEl, B TOM YHCIE BKIIOYAIOIIUX OUOCTUMYIATOPHI U JIpyrue
AJIEMEHTHI YIIPaBJICHUS U ONTUMHU3ALMH MPOLECCOB OMOCHHTE3a. METO bl ONTUMH3ALUN
MUTATEIbHBIX CPEI.

2. Mukpoobuonozusa (12 uacos)

[lonoxeHne MNpPOKAPUOTOB B CUCTEME opraHudeckoro wmupa. CrpoeHue
OakTepuanbHOi KieTku. Kiaccudukanusa 6akrepuit. Mopdonorus 0akrepuii. [Ipocteie
U CIOXHBIE METOJbl OKpalMBaHusi Oaktepuil. ®usnosorus OakTEepHil: MUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM ApxeH (3KCTpEMO(PUIBHOCTS,
0COOCHHOCTH CTpoeHus kieTku). JlaboparopHas paboTa «PUKCUPOBAHHBIE MpENapaThl
Oaktepuil. Ormnpenenenue (HOpMbl NPEIIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIB3YSl MpOCTOM Metoi okpacku» Jlaboparopnas pabora «OmpeneneHue Tumna
KJICTOYHOM CTEHKU METOJIOM OKpamuBanus 1o ['pamy» (py HATUYUN PEaKTUBOB).

MounoyHokucnoe u crnuproBoe OpoxkeHue. DoToTpodHble W XEeMOTpPO(HBIE
Oaktepuu. Kunetmueckoe  omucaHue — mpolecca  pocta  MUKPOOPTaHU3MOB.
OKCHOHEHIMaNbHAsT ~ MOJenb  pocTa. KunHetnka THOEIM  MHKPOOPTaHU3MOB.
JIaGopartopHast pabota «IIpuroroBneHre NpUKU3HEHHBIX MPENapaToB MOJIOYHOKUCIBIX
OakTepuin.



[laTorennnie 6akTepuu. YymHas najoyka v 4epHasi CMEpTh, OOTYJIM3M, CTOJIOHSK,
TyOepkynes. Uctopus 60pbObI ¢ OakTepranbHbiMU HHeKusIMu. JJabopaTopHas pabora
«IloceB cmbIBa ¢ pyk Ha yamku [lerpu». Jlaboparopnas paborta «Beiaenenue 4ucToi
KyJabTypbl Oaktepuil. MeTton pasBeaeHud. MeTo HMCTOLIAIOLIErO  HITPUXA.
Jlabopatopuass pabora «Mopdomorndeckas XapaKTEpUCTUKA BBIICICHHOW YHCTOU
KyJbTYPBI: XapaKTEPUCTUKA KOJIOHUH, PopMa OaKkTepuil, TUIl KIIETOYHOU CTEHKU.

BoiiHa GeCKOHEUHOCTH: aHTUOMOTUKM NIPOTHUB OakTepuii. MexaHu3Mbl AEHCTBHIA
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYyHUKauus OakTtepuil. YyBCTBO KBOpyMa.
JlabopatopHass pabora «CpaBHEHHWE pOCTa MHUKPOOPTaHM3MOB Ha dYalike 0e3 U ¢
nobaBieHuss aHTHOMOTHKOB» MccnenoBarensckas pabora «[louck MHKpOOpPraHM3MOB
00JagaronMX aHTarOHUCTHYECKOW aKTHBHOCTBIO».

[Tpumenenue Oaktepuit uenoBekoM. KuHermueckoe omnucaHue OHOCHHTE3A
IIPOJYKTOB MHKpPOOpPraHuW3MaMu. bakTepuu, KOTOpbIE MOTYT pas3jiaratb IJIACTHK.
Uccnenoarenbckas padoTa «BeiaeneHrne MOJIOYHOKHUCIIBIX OaKTepUil, UCCIIEIOBAHUE UX
AKTUBHOCTH.

Mukpoopranu3Msl B arpoOUOTeXHOJIOTUU. VICKyCCTBEHHBIE aCCOLIMALINY PACTEHUN
¢ Mukpoopranusmamu. MccnenoBarenbckas padoTta «Brinenenue O0akTepuil MOJE3HBIX
IUISL PACTEHUID.

3. Jykapuomuueckue opzaHuzMvl 6 OUOMEXHOI02UU (NJleCHesble ZpUbbl,
opoaicacu, sooopocau) (12 uacos)

[InecHeBbIe TpUOBI MPOIYIIEHTHI OMOJOTUUYECKU aKTUBHBIX BEIIIECTB.

OO6miast xapakTepUCTUKA IPOXOKEH caxapoMuileToB. McTopus HCHIOIb30BaHUS
JPOXKEH B TPAAUIIMOHHON OUOTEXHOJOTUHU. TEeXHOIOTHH BUHOJEIHS U XJICOOTeUeHNs,
CHeIMaIN3upOBaHHbIC pachkl Apoxokend. Merabonmsm apoxokeid. Peakius cnupToBoro
Oopoxenus. JlaGopatopHas pabota «llomcuer kieTok apoxokeid B kamepe I opseBay.
JlaboparopHas pabora «OOHapYyKEHUE MPOIYKTOB CIIUPTOBOTO OPOKEHMS: ITHUIOBOTO
CIUpTa W yrieKuciaoro rasza». llosydeHue BTOPUYHBIX META0OJUTOB B JAPOXKKAX.
JIposxoku Kak mpoaylieHThl Onotorius. [Tomydenue 1eineBbix 0eIKOB B JPOKIKAX.

OcoOEHHOCTH BEreTaTMBHOTO U TIOJIOBOTO PAa3MHOXKEHUS y APOXKKEH, 3HAUCHUE
M3yYCHHS MHUTO3a M IIUTOKMHE3a JJIsI ONTUMM3AIMU TPOIIECCOB KYJIbTUBHUPOBAHUS
JIPOOKEBBIX IITAMMOB, IOHUMaHUS MPUYUH ATOT€HHOCTH JPOXOKEH U rpuOOB, TOUCKA
MUIIICHEH (QYHTUIMIOB U pa3pabOTKM HOBBIX JICKAPCTBEHHBIX  IpEnapaTos.
JlaGoparopHass pabora «HaOmrogeHne  pa3sMHOXKEHHUS — JIPOXOKEBBIX  KJICTOK».
[Ipaktuueckas pabora «llomydenune TBOpora u Kedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuit». [Ipaktuueckas pabora «OCHOBHBIE BHIBI KBaca M MX XapaKTEPUCTHKa»
«JIpoxKU M MOJIOUHOKHUCIIbIE OaKTepuu, MPUMEHsSIEMbIE i1 MPOU3BOJICTBA KBaca».
[Ipaktuueckass pabora «CpaBHUTEIBHBIM aHAIU3 Pa3BUTUS JAPOAKKEH B a3pOOHBIX U
aHadpoOHBIX  ycioBusix». IlpakTudeckass pabora «MeToabl OIEHKH CBOMCTB



xJieOomeKapHbIX Jposxked. OCOOEHHOCTH TMPUMEHEHHS IPECCOBAHHBIX, CYIIEHBIX U
WHCTAHTHBIX Apoxokei». MccaenoBatenbckas paborta «BrnusHue (U3MKO-XHUMUYECKUX
(GakTOpOB Ha KauyeCTBO OMOTEXHOJOTHMYEeCKOW mpoaykinuu (KBac, Kehup, Chp, XJied H
1p.)>.

Bonopocian — nepcnekTUBHBIN OOBEKT I MPOU3BOJCTBA O€lika U YIJIEBOJOB.
buorexHomornyeckre METoIbl OYMCTKU TBEPJBIX, JKUIKUX OTXOJ0B M Ta3000pa3HBIX
0TX0J10B Mpou3BOACTB. CTouHble BOABI. CXEMBI OYMCTKU. BUODUIBTPHI, a’3pOTEHKH,
METAaHTEHKH, OKCHUTEHKH. AKTHUBHBI HJI U BXOJSIIME B HEr0 MHUKPOOPTAHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OYHUCTKE CTOYHBIX BoA. MccnenoBarenbckas pabota
«Bnusuue ¢pusznko-xumuueckux ¢pakropoB Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmayus (8 uacos)

HacnenctBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPIaHU3MOB.
N3menunBocTh. Buasl u3MeHunBocTh. l[Ipaktuueckas pabora «MoauduxanyoHHas
WU3MEHYNUBOCTH (JINCThSI, UTOJKH C OJTHOTO JCPEBA)».

I'en — wMarepuanbHBII HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxiiennoBeie kucnotsl. JIokanm3amus T€HETHYECKOIO0 MaTrepualia B KIeTke. Jlenenue
kietok. Pemmukanus JTHK. OcHoBHast norma MonekynsipHOi Ouosioruu. TpaHCKpUIus.
Tpancmsuus. Mytauuu. [paktuueckas padota «['eH — HHCTpYKLMS 110 COOPKE KIETKU
(ma Omcepe wimm KoHCTpyKTOpe)». [lpaktudeckas pabdora «Myramus Ha OyrepOpome
(/1000 00BEKT W3 Ipenplaylield padoThl, IIe U3MEHEHHWE MHCTPYKIUHM MPUBEACT K
M3MEHEHUIO BHEUIHETO BHUJIa OOBEKTA)).

5. Bupyconozus. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHnyeckoro Mupa. CTpykTypa U XUMHUYECKH
coctaB BupycoB. Kiaccudukanus BupycoB. Penponykumst Bupycos. [Ipocmotp
JOKYMEHTaJIbHOIO (hrjibMa O BUpYyCax.

Bupycsl - Bo30yauTenu nHQEKIHMOHHbIX Oose3Hell. OnkoBHupychl. bakTteprodaru:
CTpO€HHUE, CBOWCTBa, mNpuMeHeHue. llpakTuueckass pabora. «Meron pa3BeneHUID»
[Tpaktuueckas padora. « TurpoBanue 6akrepuodaron».

buonoruueckue Metoasl 60pbObI C BUPyCaMHU.

6. I'ennas unsicenepusn u 6uomexuonozuu. (8 uacos)

OcHoBbI TeHHOU HHKeHepuu. Bekropa. Cnenuduueckre GpepmMeHThl OaKTepuil.
[lpaktnyeckas pabora «DHIOHYKJIEa3bl pecTpUKIMK (padoTa ¢ HYKICOTHUIHBIMU
TIOCJIEZIOBATEIBHOCTMH Ha Oymare)».

buortexHonornu npoayKuu OEIKOB B OaKTEepHUANIbHBIX KyJIbTypax. JlocTukeHus
T€HHOW MH>KEHEPUU U OMOTEXHOJIOTUH.

CRISPR/Cas — cucremMa aganTHBHOTO HWMMYHHTETa OaKTepuid W apXei.



[TpakTuaeckas padota «I ennnie HOXxHUIBI - CRISPR/Cas (MoxenupoBanue Ha Oymare)»

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

7. Buomexnonozuu 6 scusomuosoocmee (8 uacos)

JloMecTuKalys OCHOBHBIC JIOMAIIIHUE KMBOTHBIC; COBPEMEHHBIEC SKCIIEPUMEHTAX
0 JIOMECTUKAIIUK KUBOTHBIX (JIUCHUIIA, HOPKA U JIP. — SKCIICPUMEHTHI HAYYHOH IITKOJIBI
akagemuka bemsesa). Jluckyccus «JlomecTuKaius, BCe JIM PAacTEHHUS M KUBOTHBIC,
KOTOPBIE JKHUBYT PSAJIOM C YEJIOBEKOM MM OJIOMAIlIHUBAIOTCI? MOXKHO JM CUHMTaTh
TapakaHa 0JIOMAIIHCHHBIM >KUBOTHBIM?).

CoBpeMeHHBIE METOJIbl B JKMBOTHOBOJICTBE: TpAHCIUIAHTAIMS 3MOPHUOHOB,
XUMEpHbIE  KUBOTHbIe, KJIOHHUpoBaHue. IIpakTuueckas pabora «Mertoauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHBIE 0OJIE3HH JKUBOTHBIX W pOJIb TMATOT€HHBIX MHUKPOOPTaHU3MOB U
Mapa3uToOB B Pa3BUTHH 3a00JI€BaHUI JTOMAITHUX )KUBOTHBIX U OCHOBHBIX Mepax OOpBHOBI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me XUBOTHBIX. [losoxkurensHoe
1 moboyHoe (OTpHIIaTeIbHOE) BO3ICHCTBUN aHTUOMOTHKOB HA OPTaHU3M B XOJIC JICUCHUS
KUBOTHBIX; 1I€JIM W 3aJlaud BeTepUHApUHU. BHOTEXHOJIOTHS KOPMOBBIX IIpenapaTos.
[TpakTyeckas pabora «CocTaBieHue panydoHa MUTAHUS KUBOTHOTO, pacueT pacxojioB
Ha couepxkanue». MccrnenoBarenbckas pabora «OlleHKa KayecTBa MOJIOYHOU
MIPOTYKITUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl cenekuuu. ['nbpuauzanusa. dopmel orbopa. OcHOBHbBIE
HAIPABJICHUS CEJIEKLUUU: YIy4YlIeHHE YpOKaHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
abuotnueckuM (paxtopam. [Ipaktuyeckas pabora «BripanmBaem ropox. Kak npoectu
CKpEILLUBaHUE y TOPOXa».

OcCHOBHbBIE TOJXOAbl CEIEKIMHM M OHWOTEXHOJIOTUU KYJIbTYPHBIX PpacTEHHI,
['uOpuauzanus, oTnaneHHas THOpUAM3alUs, HUCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopmalys, MyTareHe3, TeHETHYECKOe pelakTupoBaHue). Mcropus cenexkinuu B
Poccuu 1 Mupe, uCTOpust pa3BUTHS BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak genoBex MoxkeT MomuUITMpOBaTh pacTeHus? | 'eHHas MHXeHepHUs pacTeHUM:
UTo Takoe reHeTMyecKas WHXXEHEpPHUsl pacTeHuil. TpaHCreHHble pacTeHus. MeTobl
nosydeHusi. OOpa3zoBaHue OMMyXoJel y pacteHnid. ArpoOakTepuanbHas TpaHCPOpMaIns:
Ti-nmna3Musl. I'ensr T-J1HK. MonexynsapHO-TeHETHUECKHE MEXaHU3MBI
Tpanchopmaruu. ['eHetnueckoe peaaktupoBaHue. CoOBpeMEHHbIE TMOIXOIbl U
JNOCTHXKEHHSI TEHETHMYECKOro peaakTupoBaHus pacteHuil. Ilpaktuyeckas pabota
«["eHOMHBIE HOXKHUIIBI (MOeTpoBanue padoThl cuctembl CRISP-Cas).

Ecte 1nu xu3Hp B 1npoOupke? buOTEXHOIOTHS KYyJIbTYPHBIX pPACTEHHM.



HccnenoBatenbckass pabora «BelpammBanue pacTeHud B mpoOupke  (MOXKHO
BOCITOJIB30BaTbCA PE3yJbTaTaMH MNPEIbIIYLIIUX SKCIEPUMEHTOB IO COCTaBJIEHUIO
MUTATEIBHBIX PACTBOPOB IS PACTEHHIA)».

Moayab «MoJsiekyasipHble 0OCHOBBI (M3H0JI0THH U (papMakoJorum» 9 kiacc
(68 yacos)

1. @u3zuonozuueckas xumusn. (20 uacos)

Brenenue. buorennsie anementsl. opranorensl: O, C, N, H. AxtuBHble Gopmbl
KHUCJIOPOJIA, UX MOJIYYEHHE, HEUTPAIA3ALIHS.

MakpoaJieMEeHThI: TIPOLEHT COJAEpXKaHUSI B OpraHu3Me, BBINONHsIeMass (QYyHKIIHS,
colepkaHue B mnpoaykrax nurtanus. Ca2+ - cBsa3bIBaroOUIMEe O€NKHU, JCTOHUPOBAHUE
KaJIbI[Us1, PETYJISIUs YPOBHS KaJIbIIUSl B OPTaHU3ME. FOpMOHBI nmouek. Mg — cTpoeHue
xjopoduiiia, ero akTUBaLKs COJIHEUHOM dHEPTHEH.

MUKpPO3JIEMEHTBI: B KaKUX MOJICKYJIaX COJAEpPKATCs, BBIMOJIHsIEMas (QyHKIIHUS,
CoAEpKaHUE B MPOJYyKTax nutaHus. [locneacTBus nepeao3upoBKA MUKPOIIEMEHTAMMU.
Fe — ycBauBaeMble THUIBI COCJUHEHUN Keie3a. [ eMonmpoTenHbl, T'e€MOIMaHUH,
nuroxpombel. CU — yCBOGHHME M TpaHCIOPT Meau. benku, coaepkaiiue Melb.
[TaTtonoruueckue cuHApoMbl MeHke u BunbcoHa, cBsi3aHHbBIE C META00JIM3MOM MEJIH.

Tokcuunble 3nemMeHThl llepuonnueckoil cuCTEMbl Mg OpraHu3ma. BiusiHue
HEJIOCTAaTKa MAaKpO U MUKPO3JIEMEHTOB Ha KUBbIE OPTaHU3MBI.

HccnenoBarennckas pabota «KommuecTBeHHAS OIlCHKa COIEpKAHUS
MUKPODJIEMEHTOB UM BUTAMUHOB B MUILIEBBIX MPOAYKTaX»

Kupsl. 3aboneBanus 4en0BeKa, CBSI3aHHBIE C HAPYIICHUSIMU >KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneroasl. 3aboJieBaHUsI YEIOBEKA, CBSI3aHHBIC C HAPYIICHUSIMH YTJIEBOJIHOTO
obmena. CaxapHbIii Juaoer.

benku. Ctpoenue. 3a0osieBaHMs Y€TIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMH OEJIKOBOTO
oOmeHa. @yHkuu O6enkoB. PepmMeHThl. Mexanu3m neictBus. Kiacchl pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuueckoe 3anstue «KadecTBeHHbIE peakuuu Ha
opranuueckue MoJekyne». IIpaktuueckoe 3anarue «J/leHarypanus  O€IKOB»
[Tpaktrueckoe 3anaTue «M3ydeHne akTUBHOCTUA aMUJIa3bI».

BuTtaMuHbl )KUpOpacTBOPUMBIE, BoAgopacTBopumMblie. [IpeBpailieHre BUTAMUHOB B
aKTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHUHO3HI.

OCHOBHBIC THUIIBI META0OJMYECKUX peakuuil. buosHepreTHueckue MpoIECChI.
['mukomus. Hukn Kpebca. Llenb nepeHoca 3nekTpoHOB. OKUCIEHUE KUPHBIX KUCIOT.
Karabamuzm amuHOkucHoT. ['mroxoHeoreHne3. CUHTE3 YIJIEBOJOB, OEJIKOB, >KHPOB.
Mertabonutudyeckue 3aboneBanus. Ilpaktmdeckoe 3aHsTue «Pemenme 3amad  Ha
DHEPIETUYCCKUN OOMEH.

Knerka. Tlousatue memOpanbl. @ynkuuu memOpan. Buabl Tpancnopra B KIIETKY.



MeMOpanHbie opraHoujipl. 3a0oJjieBaHUsI CBS3aHHBIE C HapylIeHHEM palboThl
MeMOpaHHBIX OpraHesll, 0O0JIC3HW HAKOILICHHUS. THUIBI KOHTAKTOB MEXIY KJICTKAMHU.
3HayeHHWE MEXKIECTOYHOM KOMMYHUKALUMU JJIsI 370pOBbsi opranusma. lIpakrtuueckoe
3aHsTHe «/{nanms (kaerodka Tpayoe)».

Aapo. VYpoBHM  yNakOBKM  XpOMAaTWHAa. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpaHHbie OpraHoubI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXH PA3BUTHUS MOJIEKYJISIPHOU OMOJIOTHH.

HyxkinennoBsie kuciaotsel. OCHOBHBIC MPUHIUIIBI cTpoeHus. [IpakTtuyeckas padota
«Breigenenne JIHK w3 OGanana». Ilpaktuyeckas pabora «Mogens JIHK-opuramm».
[Ipaktuueckass pabora «Ompenenenne kadectBa mpenaparoB [JIHK ¢ nomormisio
CeKTpOPOTOMETPUU» (ITPU HATUYUU 000PYJOBAHUA).

MartpuuHnble cUHTE3bl. Perukanus — OCHOBa KJIETOYHOro JeneHus. [IpuHIumeI
perutukaruu. [Ipaktnueckas pabora «PerumkaruBHas mamiHa (Mrpa-aeMOHCTPALINS ).
[TpakTuyeckas padota «I1LP (Monens ammiudukaius Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT usMeHenus B crpoeHun JJHK. Ilpunnuner penapamuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuia mpomMoTopa.

['enernueckuit koj. IlpakTtuyeckas pabora «PemieHue 3aa4 Ha TE€HETHUECKH
ko» Tpancusauus. [Ipaktudeckas padota «DoJauHT OEITKOBY.

Opranuzanusi TeHoMa BHUPYCOB I[IpOTHBOBHpPYCHBIE CpPEICTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranuzarusi ~ reHoma  Oaktepuii  AHTHOAKTEepHalbHBIE  TIpEmaparhl.
HccnenoBarenbckas padora «PacnpocTpaneHrne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPHii»

Opranuzaiusi reHoma »ykapuoT ['eHomHOe penaktupoBanue. IIpakTuueckas
pabota «PaboTa B COBpeMEHHBIX IreHeTH4YeCcKHx 0a3ax naHHbIX. [IpoBeaenue In silico
aHaIM3a MOCIE0BaTEIbHOCTEN TEHOBY.

3. @Dapmaxonozus (28 uacos)

[Tonsitue o nexapctBax. [IpuHUKMIIBI MOAX0Ja K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. MccnenoBarensckas padoTa «IKCHEPUMEHTHI MO
ONPEIEIEHUIO0 TOKCHYHOCTH BEIIECTB HAa aPTEMUAMSIX).

[Tyt BBenenust JIC. @apmMakoKMHETHKA JICKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOims) iekapcTB. OCHOBHBIC MEXaHM3MbI BCAChIBAHUS. TPaHCIIOPT JIEKAPCTBEHHBIX
BenecTB. ['eHbl u O6enku nepBoit ¢assl buorpanchopmanuu. [lyTr BeIBeIeHUS TEKAPCTB
M3 opraHuzma. OKckpeuuss ¢ HnuMuHanus. [eHsl u  Oenku  BTOpoil (a3l
ouotpanchopmaiuu. dapmakoauHamuka. [J1aBHOe U TOOOYHOE, PE3OPOTHUBHOE U
MECTHOE, PAMOE, HENPSIMOE U pedIEKTOPHOE CHCTBHE.

Bunpl B3aumonerictBus JiekapcTB. CUHEPrU3M U aHTaroHUW3M IMPU COBMECTHOM



JEUCTBUY JIEKAPCTBEHHBIX BELIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbIii CUTHATUHT. THUIBI KJIETOYHBIX pelentopoB. MeMOpaHHBIE:
MOHHBIC KaHaJIbl, KaTaJUTHYECKUE U compspKeHHbIe ¢ G-0enkamu; BHYTPHUKIETOYHBIE!
LATOILJIA3MAaTUYECKUE U siepHbIEC. MeXaHU3MBbl JINTAHI-PELENTOPHOTO B3aUMOACHCTBHSI.
CenexkTHBHOCTD (M30MpPATENbHOCTD) JCHCTBUS, CBSI3b «XHMHUYECKas CTPYKTypa —
dbapmakonoruueckas akTUBHOCTb BEIIIECTBY.

PapMaKoJIOrM4eCKOM MOJYJISIIUMA CHHANTHYECKONW XOJIMHEPTUYECKON Nepeaayn.
MonekynspHblii MeXaHU3M JeHCTBUS H  (apMaKoJOTHUYECKHEe CBoiicTBa M-
XOJIMHOOJIOKATOPOB, TraHTJIMO0JI0KAaTOPOB u Kypapenoao0HbIX CPEACTB.
@apMaKkoJIOTUYECKAass  PEeryJisilus  aKTMBHOCTH  AQJPEHEPrHYEeCcKOro  CHHAIICA.
AIpEeHOMUMETHKH, aJIpPEHOOIIOKATOPhl, CHUMMATONUTUKU. [IpakThyeckas pabora
«BnusHue agpeHannHa Ha CepACUHbIE COKPAILEHHS (IPOTPAMMHOE 00ECIIEUEHUE)).

MonekynspHas (papMakosoTus aHTHAIEPTUYECKUX CPeAcTB. [ ucTaMuHOBBIC
pELEenTOphbl: TUIIBI, MOJIEKYJIsipHas opranuszanus. CtabuinzaTopbl MEeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JIEUCTBUSI, 0COOEHHOCTU KIIMHUYECKOIO TPUMEHEHUS,
TOYKHU MPUJIOKEHUS IEUCTBUS MHTMOUTOPOB JTUITUIHBIX MEIUATOPOB.

MexaHn3M AECUCTBHS M NPUMEHEHHUE IPENAPATOB, CTUMYIUPYIOIIUX IMPOLECCHI
MMMYHHTETA. DPapMaKOJOTMYECKasd XAPAKTEPUCTUKA HWHTEPICHKUHOB: IIOJyYECHHE,
MEXaHU3M JeicTBUs, NpuMeHeHue. OCHOBBI MAaToQU3UOIOTUUA OCTPO(a30BOro OTBETA,
Meauanus BocnaneHus. MoneKyIsapHbeIi MEXaHU3M IIPOTUBOBOCIIAIIMTENILHOTO IEUCTBUS
INIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTUBOBOCHAJIMTENIBHBIX  CPEICTB.
[Tpaktrueckas padota «l 'HCTONOrMYECKUE MpenapaThl UMMYHHOU CUCTEMBI.

[TonsTre 0 HapKO3€ M HAPKO3HBIX Ipenaparax. KieTouHblli U1 HEPBHBIA HApKO3.
dapMaKoJIOTHYECKass XapaKTEPUCTUKA OTACIBHBIX TIPYII HApPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh JACHCTBUS Ha LEHTpaldbHYIO cuctemy. [lpakTudeckas pabota
«['mcronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

Oduznonornyeckui coH; ¢as3pl cHa. Buael Hapymienuii cHa I[lonsitue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (TUIMHOTUKAX ).

MonekynspHbple acnekTel Homuuenuuv. OnuartHele penenTopbl, WX THIIBL.
DHkedanuHbl U SHAOP(UHBI - SHIOT€HHbIE JIMTAaH bl OMTUATHBIX PELENTOPOB.

AHTHUTICUXOTHYECKOE JIEWCTBHE, BIMAHHE HA (QYHKIUIO OSKCTPAHPAMUTHON
CUCTEMBI, SMOLIMOHANBHYIO cepy, PBOTHBIM LEHTp, apTepuanbHOE JABJICHHUE, LICHTP
TepMOpETyIsALUU. MOJIEKYJISIPHbIE MEXAHU3MBI JIEMCTBUS HEMPOJIENTUKOB, BIUSHUE HA
n0(paMUHOBBIE, CEPOTOHMHOBBIE, aAPEHO- U THCTAMUHOBBIE PELENTOPHI, UX JEHCTBHUE Ha
KJIETOYHbIE MEMOpaHbl, Ha JENOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. I[loTeHiman-
3aBUCUMBbIE HATPUEBbIE KaHAJbl KaK MUILIEHU ACHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MMOTEHITNAT-3aBUCUMBIX HATPUEBHIX KAHAJIOB MECTHBIMHU aHECTETHKAMU.
[TpakTnueckas pabora «Kapra »skcrpeccun J0(paMHUHOBBIX M CEPOTOHUHOBBIX
pelenTopoB B Mo3re Mblmei». MccnenoBarenbckas padbora «[loBeneHUueckrne TecThl Ha



peiokax Danio rario. Csemno-temMHas Kamepa». McciaemoBarenbckas pabora
«[ToBenenueckue TecThl Ha priOKax Danio rario. OtkpeiToe mone». MccnenoBarenbekas
pabota «IToBeneHueckue TecThl Ha peiOKax Danio rario. CraitHoe oBeIeHue.

MonyJsb «MosieKyJasipHbIe 0CHOBBI cesteknnm» 9 kiaace (68 uaca)
1. Monekynapunas ouonocus. (20 uacoe)

OCHOBHBIE BEXH PA3BUTHUS MOJIEKYJISIPHOU OMOJIOTHH.

HyxnenHnoBblie kuciaoTel. OCHOBHBIE MPUHLIMIIBI cTpoeHus. [IpakTuyeckas padota
«Boigenenne JIHK u3 Oananay. Ilpaktmueckas pabora «Mopens JAHK-opuramm».
[Ipaktnueckass pabora «Omnpenenenne kadectBa npenaparoB JIHK ¢ nmomonisio
crekTpodoToMeTprn» (MPU HATUIUH 000PYIOBAHUS).

Martpuunble cMHTE3bl. Pernukanus — OCHOBa KJIETOYHOrO jAesieHus. [TpuHIunel
perutukanuu. [Ipaktudeckas padora «PerumkarnBHas mamuHa (Mrpa-IeMOHCTPALINS).
[TpakTuyeckas padota «I1LP (Monens ammiudukaius Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT usMenenus B crpoenun JJHK. Ilpunnuner penapamnuu.

Tpauckpunuus. [Ipaktuyeckas pabora «Cuiia mpoMOTOpa».

['enernueckuii kop. Ilpaktuueckas pabora «PemieHune 3agay Ha TE€HETHYECKHI
ko1» Tpancasuus. [lpaktuueckas padora «DonauHr OEIKOBY.

Opranusanuss reHoma BUPYCOB IIpOTMBOBHpYCHBIE CpPEICTBA, MEXAHU3MBI HX
NENCTBUSL.

Opranuzanus reHoma OakTepuit AHTHOAKTEpUaIbHbIE Ipernaparsl.
Hccnenosatenbckas padota «PacrpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoMa sykapuoT ['eHomHOe pemakTupoBanue. IIpaktuueckas pabota
«PaboTa B COBpEMEHHBIX TeHETHUYSCKHX 0a3ax maHHbIX. [IpoBenecnue In silico ananmza
MOCJIEI0BATEIbHOCTEN TEHOBY.

2. Monekynapnuoie ocnoewl cenemuxu (20 uacoe)

[Ipenmer reHetuku. Kparkasgs uWcTOpusi  pa3BUTUA  MPEICTABICHUS O
HACJIEICTBEHHOCTH.

OT rena K Mpu3HaKy: Kak packpacuTh kota. UTo Takoe npusHak? [IyTh oT rena mo
npuszHaka. Myrtanuu. Aumenu. ['eTepo3uroTrsl M TOMO3UTOTHL. JIOMUHAHTHBIE H
peueccuBHble amnend. PoneBas wurpa «Asmnenw». HccnegoBaTenbCKUM  MPOEKT
Myrtarensbie GaKkTOPHI.

['eHpl cTposT opranu3M. BximroueHne U BBIKIIOUEHHUE OOJBIIIOr0 Habopa TeHOB.
Kak kjieTku moHuMaroT, Kakue TeHbI OJDKHBI paboTaTh. PoneBas urpa «Cynbp0a KIETKN.
['ensi-nepexntouarenu. [Ipaktuueckoe 3ajanie « ANTOPUTMBI JIS1 KIIETOK.

JIMCKpeTHOE HaclieIOBaHUE MPU3HAKOB. 3aKOHBI MeEHAENs: OJAWMH TE€H - OJWH
npu3Hak. Cxema CKpelrBaHus. 3aKOH €IMHO0Opa3usi THOPHUI0B MEPBOTO MOKOJICHUS.
[Ipaktnueckoe 3amanue «EnuHOooOpasue MepBOro MOKOJICHUS». 3aKOH pPACIICTICHUS



IIPU3HAKa BO BTOPOM NoOKosieHuu. lIpaktnueckoe 3amanue «PacmierieHne BO BTOPOM
nokosieHnn». MccaenoBarenbCkuil mpoekT «3akoHbl I'. MeHaens B 3KCepuMEHTE.

3akoHbl MeHzensa: HECKOJbKO T€HOB - HECKOJIbKO MpHu3HakoB. JluruOpuaHoe
ckpenBanue. HesaBucumoe pacxoxnaeHue xpomocoM. IIpakrthueckoe 3anmaHue
«Pemetka Ilennera». CreruieHHOE HACJIEIOBAHUE.

B3aumoneiictBue TeHOB. AlieabHOE W HeauienbHoe. [IpakThueckoe 3aHsiTHE
«B3anmoencTBrS reHOB (MOJEIMPOBAHNE CUHTE3A U TPAHCIIOPTA TUTMEHTA B KIIETKY )»

Omnpenenenune noina. [lonosslie xpomocomsl. Camiibl U caMKu. BiusiHue gpaktopos
OKpY’KarIel cpenpl. XpOMOCOMHOE ompeaesneHre mnoja. [loaoBele XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnegoBanwe, cremieHHoe ¢ mosom». [IpoGrema
JTOTIOJIHUTENBHOU X-XpPOMOCOMBI Y KEHIIMH. TPEXIIBETHBIE KOILIKH.

3. Monekynaphuie ochogwl cerekyuu (28 uacos)

I'ensl B monyisiiusix: Besrukoe paBHoBecue. [Tomymnsauus. YacToThl BCTpE4aeMOCTH
npu3Haka u ajens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «4acToThl
amneneil, TreHOTUHoB U (eHoTunoB». MccinegoBaTelbCKUl NPOEKT  «AHaIU3
TCHETHYCSCKOM CTPYKTYPHI MOMYJIAINHY (Ha OCHOBE 3aKOHA Xapau-Baiinbepra)».

[Tonynsinuu MEHSAIOTCA: YUCICHHOCTh, MUTpalldsi U BbIOOp cympyra. DakTophl,
KOTOpbIE BBIBOAAT TMOMYJSIIUIO M3 paBHOBecusi Xapnau-BaitnOepra. UYwuciieHHOCTH
nonyisiuuu. PoneBas wurpa «Oddekt ocHoBarens». PoneBas wurpa «Oddekr
OyTbUIOYHOTO TOpJblIKa». [peitd renoB. Myranuu. HeciydaiiHoe CKpernuBaHUeE.
Nzonsamms.

[Tormynsiiuu  MEHSIIOTCS:  €CTECTBEHHBIM — 0TOOp.  MexaHu3m  AeHCTBHS
eCTeCTBEHHOTO oTOOopa. JIBmxyiuii otoop. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MoaudukanroHHast V3MEHYUBOCTb. Craructuueckue 0COOEHHOCTH
MOAM(PUKALMOHHON M3MeHYnBOCTH. MccnenoBarensckue padotel «MonudrkanmonHas
M3MEHUYMBOCTh PACTEHUM B MPEICIIaX BALIETO MECTA JKUTEIbCTBAY.

HacnegoBanne KOMMYECTBEHHBIX TMPU3HAKOB. KOJIMYECTBEHHBIE NPU3HAKHU.
CpenoBast u3MeHYUBOCTh Npu3Haka. Koaddumment nacnegyemoctu npusnaka. OTBeT Ha
otOop. ITloMck TEHOB KOJMYECTBEHHBIX MNPU3HAKOB. OTHOHYKJICOTHUIIHbIE BapUaHTHI
reroB. JJHK-uur. [TomHoreHOMHBIN aHAJIN3 aCCOLMAIIH.

«Owmb»y Han renomoMm. [loctrenomuas spa. OOpaTHas reHeTHKa. «OMUKCHBIE»
uccnenoBanus. [Iporeom, Mmetabosnom. [IpakTuueckoe 3aganue « ATpOHOMBDY.

JlomecTuKais W IEHTPHI I'€HETHYECKOro pa3zHooOpasus. Ilonmcku pacTeHuii ¢
«XOPOIIMMUY» TMpPHU3HAKAMU JJis1 4esioBeka. LIeHTphl TeHEeTHYeCKOTOo pa3HOooOpa3us.
Huxomnait iBanoBuu BapunoB. Cenekiusa. KomOuHanmonHass ¥ THOpUIHAST CEICKIIUSL.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PsAAbl  HACIEIACTBEHHOM
U3MEHYUBOCTH.

CoxpaHUTh U U3Y4YUTh T€HBI, YTOOBI MEHATH Oyayiiee. Kak mpaBUIbHO XpaHUTh



redbl.  Koyulekiuu  TeHeTHYecKuX  pecypcoB  pacteHmit. [IpakTukym  w/wim
HCCIICIOBATEIILCKAN TPOEKT «MeToJbl KyJIbTHBHUPOBAaHUSA IN VILr0 s coxpaHCHHs
TEHETUYECKUX PECYPCOB PACTEHHUM U JJIsl YCKOPEHHOM CEIEKIIAN.

['eHeTnueckne LEHTPBI B HaleW cTpaHe. [1e 3aHUMAKOTCS TEHETUKOW |
T€HOMMKOW JIJISI HYKJI CEJILCKOTO XO35IHCTBA.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSI KYPCA BHEYPOUHOM NESATEJbHOCTH

3aHATHA B paMKax IMporpamMMbl HAalpaBiI€Hbl HAa OOECHEYEHUE JTOCTHIKEHUS
IIKOJIBHUKAMH  CIEAYIOIIMX  JINYHOCTHBIX, METAlpEIMETHBIX U  HPEAMETHBIX
0o0pa30BaTeNbHBIX PE3YIbTATOB.

JIN4YHOCTHBIE pe3yJIbTaThl:

B cgpepe epadsicoanckoco eocnumanusi: TOTOBHOCTb K  KOHCTPYKTHBHOU
COBMECTHOM JI€ATEIbHOCTH IIPH BBINOJHEHUHU UCCIEI0BAHUN U POEKTOB, CTPEMIICHHE K
B3aMMOINIOHMMAaHUIO U B3aMMOIIOMOIIH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOIIEHUE K OMOJIOTHH KaK K BaKHOU
COCTABJISIFOLIEH KYyJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCUHCKUX U COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTHYECKON HAYKHU.

B cghepe Oyxoeno-npaecmeennoco 6ochumanus: TOTOBHOCTb OLIEHUBATh
MOBEJCHUE M TOCTYNKH C MO3MIMH HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHYECKOU
KYJIbTYpbl, IOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O aCIEKTa AESTEIbHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgepe scmemuueckoco ocnumanus: TIOHMMAaHHE POJM  OHOJIOTMH B
(hOpMHUPOBAHUU FCTETUUECKOMN KYJIBTYPbl TUYHOCTH.

B cepe ¢uzuueckoco eocnumanus, Gopmuposanus Kyivmypvl 300p06bs U
IMOYUOHANLHO20 O1a20Noy4Us; OTBETCTBEHHOE OTHOILLEHHE K CBOEMY 3J0POBbIO U
yCTaHOBKa Ha 3/I0POBBIi 00pa3 ku3HH (310pOBOE MUTAHUE, COOIFOICHIE TUTUCHHYECKUX
IIpaBWJI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHITUI U OTAbIXA, pEryJspHas pu3ndeckast
aKTHBHOCTB); OCO3HAHUE TIOCJICACTBHUI 1 HETIPUATUE BPEIHBIX MTPUBBIUCK (YyIIOTpEeOIICHHE
aJIKOTOJIsl, HAPKOTUKOB, KypeHHWE) U UHbIX (opm Bpena i (PU3MYECKOTO U
MICUXUYECKOTO 370pPOBbs; COOJIIOICHUE NpaBuil OE30MaCHOCTH, B TOM YHCIIE HABBIKU
0e30macHOro MoBe/IeHUs B IPUPOAHOU cpenie; chOPMUPOBAHHOCTh HABBIKA PeQIIEKCHH,
yhpaBiieHUEe COOCTBEHHBIM SMOIMOHAILHBIM COCTOSIHUEM.

B cgpepe mpyooeozo éocnumanus; aKTUBHOE y4acTHE B PEIICHUU MPAKTHUYECKUX
3aja4 (B paMKaxX CEMbH, IIKOJIbI, ropoja, Kpas) OMOJOrMYECKONM M 3KOJIOTMYECKOM
HAIPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YYEHHIO Mpodeccuid, CBA3aHHBIX C
OMOJIOTHEH.

B cgepe sKonocuueckoco Gocnumawnus:  OpUEHTAIMST HA NPUMEHEHUE
OMOJIOrMYECKUX 3HAHUM MPU PEILICHUH 3a7a4 B 001aCTH OKPY>KaloILel CpeJibl; OCO3HAHUE
HKOJIOTMYECKUX MPOOJIeM U MyTel X pelIeHHs; TOTOBHOCTh K YYaCTHIO B TIPAKTHUYECKOM
NEeATEIbHOCTH SKOJIOTUYECKON HAIPABIEHHOCTH.

B cgepe nonumanus yemnocmu Hayyno2o no3HaHusA: OPUEHTALMS Ha
COBPEMEHHYIO CHCTEMY HAy4HbBIX IMPEACTAaBICHUH 00 OCHOBHBIX OHOJIOTUYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS3SX 4YEJIOBEKA C MPUPOJHOM U COLHUAIBHOU CPENOM;



NOHUMaHUE POJU OMOJOTUYECKOM HAyKU B (POPMHUPOBAHWK HAYYHOTO MUPOBO33PEHUS,
pa3BUTHE HAYYHOH JHOOO3HATEIBHOCTH, MHTEpPECAa K OMOJIOTMYECKON HAayKe, HAaBBIKOB
MCCJIEI0BATENBCKON JEATEIBHOCTH.

B cgepe aoanmayuu x uzmeHaowumcsa ycio8usam COYUANbHOU U NPUPOOHOU
cpeovl: aJeKBaTHAash OIICHKA HW3MEHAIONIUXCS  YCIOBUM; TMPUHITUE  PEILICHUS
(MHAMBHIya bHOE, B TPYINE) B HM3MCHSIONIUXCS YCIOBUSX Ha OCHOBAaHWUHU aHAJIM3a
Oouosornyeckoi nHMOpMaIuK, TUTAHUPOBAHWE  JIEUCTBUI B HOBOM  cHUTyaluu
Ha OCHOBAHMHM 3HAHUM OMOJIOTUYECKUX 3aKOHOMEPHOCTEM.

MeTanpeaMeTHble pe3yJibTAThI:

B cghepe osnaoenusn ynusepcanvuvimu yueOnviMu nO3HABAMENbHBIMU OeUCMBUIMU.
ba3oBble JOoruuecKkue JeHCTBUS:
® BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKK OHOJOTHYCCKHUX
00BEKTOB (SIBJICHUK);

® YCTAaHaBIMBATh CYIIECTBEHHBIM MpPH3HAK KJIACCH(PHUKAIUN OHOJOTHIECKUX
00beKTOB (SIBJIICHHM, IMPOIIECCOB), OCHOBAaHUS Ui OOOOIICHUS W CpPaBHCHUS,
KpUTEPUHU POBOAMMOI0 aHANIN3A;

e C yu€TOM HIpEeJIOKEHHON OMOJIOTMYECKOW 3a7aud BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYNST B paccMaTpuBaeMbIx ¢akTax W HAOMIOJACHHSX; Mpeaiarath
KPUTEPUU JJIs BBISIBICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA;

® BBIBIATH ACPUIUTH HHDOpPMAIMM, MAaHHBIX, HEOOXOMUMBIX ISl PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

® BBIBISITH [PUYUHHO-CIICACTBEHHbIE CBSI3M TMPU H3YYEHHUU OHMOJIOTMYECKUX
SBJIGHUN M TPOLECCOB; JeNiaTh BBIBOABI C HCIOJIb30BAHUEM JIEIYKTHBHBIX U
UHAYKTUBHBIX YMO3AKIOUEHUH, YMO3aKIIIOUEHUH 10 aHaJIOTuH, (OpMyIUpOBaTh
THIIOTE3bI O B3aUMOCBS3SIX;

® CaMOCTOSITEJIbHO BBIOMpPaTh CIOCOO peuieHus y4eOHOW OMOJOrMYecKo 3amayu
(cpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHMs, BHIOMpaTh HanbOosee MoaX0asSIHii
C y4€TOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUER).

ba3oBble ncciie10BaTENbCKUE AEHCTBHUS:
® JCIOJIB30BaTh BONPOCHI KaK UCCIIEI0BATENLCKUNA HHCTPYMEHT MTO3HAHUS;

e (opmymupoBaTh BOMPOCH, (GUKCHUPYIONIHE pPa3pblB MEXKIYy pPEATbHBIM U
KEJIATeIbHBIM  COCTOSSHHEM  CUTyallMM, OOBEKTa, W  CaMOCTOSTEIIbHO
yCTaHaBIMBATh UCKOMOE U JTAHHOE;

e (dopmupoBath  THMOTE3y 00  HWCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTUPOBATh CBOO TIO3UIHIO0, MHCHHUC;

® TIPOBOJUTH IO CAMOCTOSTEIIEHO COCTABIICHHOMY TUTaHY HAOIOACHUE, HECIIOKHBIN
OMOJIOTHYECKHIA DIKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAaHUE 110 YCTaHOBJICHHIO
0coOeHHOCTeH OrosIornueckoro oobekTa (Iporecca) u3ydeHus,

® TIPUYMHHO-CJICJACTBCHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXKTy COOOH;



® OIICHWBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIMIO, TOJYyUYEHHYIO B

X0JI¢ HaOJIIOACHUS 1 YKCTIEPUMEHTA,;

CaMOCTOATENFHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJALI TIO pe3yibTaTam
NPOBEAEHHOTO HAOIOJEHUS, SKCIIEPUMEHTA, BIAJ€Th WHCTPYMEHTAMU OIICHKHU
JOCTOBEPHOCTH IOJIYYCHHBIX BBIBOJIOB U O0OOIICHHUIA;

IPOTHO3HPOBATh BO3MOKHOE JTalibHEHIIIee pa3BUTHE OMOJOTHIECKHIX TPOIIECCOB U
WX TIOCJICJICTBUSI B aHAJIOTUYHBIX WJIM CXOJHBIX CHUTYyaIMsIX, a TAKXKE BBIJBUTATH
IPEOIOKEHUsT 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pa6Gora ¢ nadbopmarmeii:

IPUMEHATh Pa3JIMYHbIE METO/IbI, HHCTPYMEHTBI U 3aIIPOCHI NIPH MTOUCKE U 0TOOpE
Ouonormueckod WHGOpPMALMKM WM JAHHBIX M3 HCTOYHUKOB C Y4ETOM
MPEI0KEHHOM y4eOHOM OMOJIOTMUECKON 3a/1auu;

BbIOMpaTh,  AHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U  HUHTEPIPETUPOBATH
OMOJIOrMYECKyI0 HH(OPMALIMIO Pa3IMYHbIX BUAOB U (DOPM IpeICTaBICHMUS;
HaXOJMTh CXOJIHBIC apI'yMEHTHI (IIOATBEPKIAIOIINE HITH OIPOBEPTAIOIINE OHY H
Ty %€ UJIEI0, BEPCHUIO) B PA3JIMUHbBIX HH()OPMALIMOHHBIX UCTOUHUKAX;
CaMOCTOATENLHO BBIOMPATh ONTUMAJIbHYIO ()OpMY IIPEACTABICHUS HH(DOPMALIUU U
WJUTIOCTPUPOBATH PELIAEMBbIE 33/1a4M HECIOKHBIMHU CXEMaMU, TUarpaMMamMu, UHON
rpaduKoi U UX KOMOUHALIUSIMU;

OLICHMBAaTh HAA&KHOCTh OHMOJOTMYECKOW HH(OpMALMM 1O  KPUTEPHUSIM,
IPEJIOKEHHBIM YUUTENEM WK C(POPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATH OMOJIOTMUECKYIO HH(POPMALIHIO.

B cgepe oenadenus ynusepcanbHbiMu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCEUsiMU
OOuienue:

BOCIIPUHUMATh U (OPMYIUPOBATh CYXKJCHUS, BBIpAKAaTh SMOIMU B MPOIIECCE
BBITIOJTHCHHUS TPAKTHYECKHUX 1 1a00paTOpHBIX pabdoT;

BBIpAXKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUChMEHHBIX TEKCTaX;
pacmo3HaBaTh HeBepOalbHBIC CpEACTBA OOIICHMS, IIOHUMATh 3HAYCHUC
COIMAJIbHBIX 3HAKOB, 3HAaThb M PACIO3HABaTh MPEANOCHUIKH KOH(IUKTHBIX
CUTYaIlMi ¥ CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI,

NOHUMAaTh HAMEPEHUS JAPYTHX, TMPOSBISATH YBAKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyTupOBaTh CBOM BO3PAKCHUS,

B XOJIC TMAJIoTa W/UJIM TUCKYCCUH 3a/1aBaTh BOTIPOCHI TI0 CYIIIECTBY 00CYK1aeMOi
OMONIOTUYECKOW TEMbl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pEIICHHE
OMOJIOTMYCCKOM 3aJa9M | MOJIIep KaHre OaroeaaTeIbHOCTH OOIICHHS,
COTIOCTAaBIISITh CBOM CYXJICHHSI C CYXICHUSMU JAPYTUX YYaCTHUKOB JHANIOTA,
OOHapy>KUBaTh PA3JIMYUS U CXOJICTBO MO3UITUH;

nyOJUYHO TPENCTaBIATh PE3yJbTAThl BBHITOJHEHHOTO OMOJOTUYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHMSI, TPOCKTA);



® CaMOCTOATECIBHO BLI6I/IpaTI> q)opmaT BBICTYIIJICHHA C y‘IéTOM 3aJiad MpC3CHTAlN U

OCOOCHHOCTEW ayJAUTOPUM U B COOTBETCTBHUM C HHUM COCTaBISATh YCTHBIE U
IIUCbMEHHBIE TEKCThI C UCIIOJIb30BAHUEM WLIKOCTPATUBHBIX MATEPHUATIOB.

CoBMecTHAs NesSTENLHOCTH (COTPYIHUYECTBO):

MOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHIUBHIYyaJbHOU
paboTHI TIPH PEIICHWH KOHKPETHOW OMOJIOTHYECKON TpoOseMbl, 000CHOBHIBATH
HEOOXOAMMOCTh IPUMEHEHHS TPYIIOBLIX (OPM B3aMMOJCHCTBUS TPU PEIICHUU
MOCTaBJICHHON y4eOHOM 3a1auu;

MIPUHUMATH 11€J1b COBMECTHOM JIESITEIBHOCTH, KOJUIEKTUBHO CTPOUTH JEUCTBUS 110
e€ JOCTIKEHUIO. paclpelelisiTh pOJid, JOTOBApUBATHCS, OOCYKIATh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHHUSI HECKOJIbKUX JIIOJIe, MpOSBIATH TOTOBHOCTH
PYKOBOJIUTD, BBIMOJHATh MOPYUYCHUS, TOAUUHATHCS;

IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPadOThI, OMPEACNATh CBOIO POJib (C
y4€TOM TPEANOYTCHUH M BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aUMOICHCTBHUS),
pacrpenensaTh 3aJauyd MEXAy YJIE€HaMH KOMaHIbl, y4acTBOBaTh B T'PYMNIOBBIX
dopmax paboTsI (00CYKACHHSA, 0OMEH MHEHUSAMH, MO3TOBBIC IIITYPMBI U HHBIC);
BBITIOJIHATH CBOIO YACTh pa0OThI, JOCTUTaTh KAYECTBEHHOTO PE3YJIbTATA TI0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH YJIEHAMH KOMaH/IbI;
OIICHUBATh KA4eCTBO CBOEro BKJaJa B OOMMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENLHO  C(OPMYIMPOBAHHBIM  yYaCTHUKAaMU  B3aMMOJICHCTBUS;
CpaBHUBATh PE3YJIBTAThI C UCXOIHOM 3aa4€il ¥ BKJIAJl KQXKJA0TO YJIEHA KOMaH/bl B
JOCTHIKEHHUE PE3yJIbTaTOB, pas3lelisiTh cpepy OTBETCTBEHHOCTH U TPOSBISTH
TOTOBHOCTh K MPEJOCTaBICHUIO OTUETA TIepe]] TPYIIION;

OBJIAJICTh CUCTEMOW YHHUBEPCAIBHBIX KOMMYHUKATUBHBIX JIE€UCTBUH, KOTOpas
obecnieunBaeT CcHOPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB M 3MOIIMOHAIBHOTO
WHTEJIJIEKTA IKOJIHHUKOB.

B ciepe oenadenus ynueepcanrvuviMu YUeOHbIMU PeSYIIMUBHBIMU  OCLCMBUAMU.
CaMoopranu3aiys:

BBISIBJISITH TIPOOJIEMBI JII PEUICHHs] B JKU3HEHHBIX W YYEOHBIX CHUTYAIHsIX,
UCTIOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OPHEHTHPOBATHCS B PA3IMYHBIX [MOJIX0/IaX MPUHSTHUS PEIICHH (MHINBUIYaTbHOE,
NPUHSATHE PELIICHUS B TPYIITE, IPUHATUE PEIICHUH TPYIIOH);

CaMOCTOSITCNIbHO COCTaBJISITh aJrOPUTM pEIIeHUs 3aaayu (WM €ro 4acTh),
BbIOMpaTh CMOCOO pemieHus y4deOHOW OHOJOTMYecKod 3agaud ¢ Yy4ETOM
UMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
npeasaraéMble BApUaHThI PEIICHHIH;

COCTaBJIATh IUIAaH JeHCTBHM (TUIaH peaNn3alid HAMEYCHHOTO ajropuTMa
pEIIeHNs), KOPPEKTHPOBATh MPEIJIOKCHHBIN alrOpUTM € Y4YETOM MOJIYyYCHUS
HOBBIX OMOJIOTUYECKHUX 3HAHUM 00 M3ydyaeMOM OMOJIOTMYECKOM OOBEKTE;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb (pediekcus):

BJIQJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIUHU U pedICKCUH;

JlaBaTh AJICKBAaTHYIO OLICHKY CUTyalluH U MIPEJIaraTh IUIaH €€ U3MECHEHUS;
YUYUTBIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IPH
pelieHnn  y4eOHOM OHMOJIOTMYECKOW 3aJauM, aJanTHPOBaTh pEIICHHE K
MEHSIOIIMMCS 00CTOSTEIILCTBAM;

OOBSICHATh MPUUYUHBI TOCTUXKEHUS (HEIOCTUKEHUSI) PE3YIbTATOB ACSATEILHOCTH,
JaBaTh OIICHKY IPHOOPETEHHOMY OIBITY, YMETh HaxOJWTh IO3UTHUBHOE B
MPOU3OIIECAIIEN CUTYaLNH;

BHOCHUTh KOPPEKTUBHI B JCATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HM3MEHUBIIMXCS CUTYyaIlui, YCTAaHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHHBATh COOTBETCTBUE PE3YJIHTATA LU U YCIOBHUSIM.

OMOIIMOHAJILHBIA MHTEIIEKT:

pasznuyaTh, Ha3blBaThb M YNPABIATb COOCTBEHHBIMHU SMOLHUAMH U 3MOLUSMU
IpYTUX;

BBISIBJISITh U @HAJIM3UPOBATH TPUUMHBI SMOILIHIA;

CTaBUTh C€0S Ha MECTO JAPYroro 4esjoBeKa, MOHMMAaThb MOTUBBI M HAMEpPEHUS
IPYroro;

PEryJIupoBaTh CIOCOO BHIPAKEHUS IMOLIMM.

[Ipunsitue ceds u Ipyrux;

OCO3HAaHHO OTHOCHUTBCA K APYTrOMY YEJIOBEKY, €T0 MHEHHIO;

IpU3HaBaTh CBOE MPaBO Ha OLIMOKY M TAKOE ke MPaBo IPyroro;

OTKPBITOCTh Cce0€ U APYTHM;

OCO3HABAaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHHUBEPCAIBHBIX YUCOHBIX PETYJISITUBHBIX JEHCTBUI, KOTOPAs
obOecnieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHSS
MO3UIIMS JIMYHOCTH), W KU3HEHHBIX HABBIKOB JIMYHOCTH (yMpaBiieHUs COOOMH,
CaMOJUCIUIIIMHBI, yCTONYUBOIO MOBEICHNU).

IIpeameTHbIe pe3yJbTAThI OCBOCHUS ITPOTPAMMBbI
B no3naBaTenpHOM (MHTEIUICKTYaIBHOM) cdepe:

] mpuoOpeTeHne OmbITa MCTIOIB30BAHMS METOJIOB OMOJOTHYECKON HAYKH C IIEJIBIO

M3yUYeHHsS] OMOJIOTUYECKUX OOBEKTOB, SIBJICHUM W MPOIECCOB: HAOJIOJICHHUE, OMUCAHUE,

IMPOBECACHUC HCCIOXKHBIX OMOJIOTHYECKUX OIBITOB M 9KCIICPUMCHTOB, B TOM YHCJIC C

MCITOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX OMOJIOTHIECKUX TPUOOPOB U UHCTPYMEHTOB;

1 popmMupoBaHue yMEHUS UHTETPUPOBATH OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMH U3

APYTUX y4eOHBbIX TpeamMeToB ((pU3KMKH, XUMHH, Teorpaduu, HCTOPUH, OOIIECCTBO3HAHHMS
UT. 1.);



1 ¢dhopmupoBaHre yMEHHI pemiaTh ydeOHbIe 3a/1a4yll OMOIOTUYECKOTO COAEP KaHMU,
BBISIBJISIT  NPUYMHHO-CJICJICTBEHHBIE  CBSI3M,  IPOBOJUTh  KAYECTBEHHBIE U
KOJIMUYECTBEHHBIC PACUETHI, A€NaTh BHIBOBI HA OCHOBAHUH MOJY4YEHHBIX PE3YIbTATOB;

1 ¢dopmupoBaHre yMEHHUS IJIAHUPOBATh Y4eOHOE HCCIEIOBAHME WU MPOEKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOMN 1eNu: (OPMYITUPOBATh MPOOIEMY, TUTIOTE3Y U CTAaBUTh
3ajauil WCCJEeIOBaHMs, BBHIOMpATh aJeKBAaTHO IOCTABICHHOW II€JIM METOJbI, JAENaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIIEI0BAHUS WU MPOCKTHOU JESTENbHOCTH;

[l ¢opMupoBaHMe HWHTEpeca K  YIUIyOJIEHHWIO  OMOJOTMYECKMX  3HAHUU
(mpennpodribHas MOATOTOBKA U MPodeccHOHaIbHAS OPUEHTAINS ) H BRIOOPY OMOJIOTHH
Kak Ipo(HUIbHOTO MpeaMeTa Ha CTYIIEHU CPEIHEro MOJIHOro 00pa3oBaHus i Oyayuiei
npodeccuoHanbHON JIeATeNbHOCTH, B 00JIaCTU OHOJOTUH, MEIAUIMHBI, HKOJOTHUH,
TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO31CTBA;

] BlageHuWe HaBbIKaMM paboTbl C HMHQOpPMalUMEl €CTECTBEHHO-HAYYHOTO
COJIep>KaHMs, MPEJCTABICHHOW B pa3HoOW ¢opme (B BUAC TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, auarpamMm, Mojeled, H300paKeHui), KPUTUYECKOTO aHaIMu3a
WH(GOPMAIIUY U OLIEHKH €€ JOCTOBEPHOCTH,;

] ymMeHHMe MHTEeTpHpOBaTh OMOJOTHYECKHE 3HAHUS CO 3HAHHSAMH JAPYTHX Y4eOHBIX
MPEAMETOB; UHTEPEC K yriayOJeHNI0 OMOJOTUYECKUX 3HAHUM M BBHIOOPY OMOJIOTHUU Kak
npodUILHOrO MpeaMeTa Ha YPOBHE CpeHEro ooOImero oOpazoBaHus Uil OyAylieu
MpoPECCUOHANILHON  JESATENBbHOCTY B 00JIACTH OHOJIOTHHM, MEAMIMHBI, JKOJOTHUH,
BETEPUHAPUH, CEIBCKOTO XO3SiCTBA, NHUIIEBOM MPOMBIIIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPEICTaBICHUS O MAaTEPUATHCTUICCKON CYIIHOCTH
T€HOMOB >KHBBIX OPTaHU3MOB U PETYJISIINIO UX PA0OTHI,

] 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHUE JKHUBBIX OPTaHU3MOB, aaNTaIHi K (haKTOpaM OKPYKaIoIIeH Cpe/ibl;

] 3HaHHWE OCHOBHBIX MOJXOJ0B OMOTEXHOJOTHH, UCIIOJIBb30BAHUS €€ TOCTHKEHUN B
COBPEMEHHOW KU3HU YeJIOBEKa, 0COOCHHOCTH HMCIOIh30BAHUS KUBBIX OPTaHU3MOB IS
MIPOM3BOJICTBEHHBIX HYK]I YEIIOBEKA,

] 3HAHWE OCHOBHBIX MOJXOJIOB CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHUH,
XapaKTepU30BaTh T'CHETHYECKH  MOAU(PUIIMPOBAHHBIE  pACTEHUs, ONEPHPOBATH
MOHATUSAMHU, THOpUAM3ALNS, OTJAJICHHAS THOPHUIW3AIMSA, HMCKYCCTBEHHBIH OTOOp,
reTeposnc, Tpanchopmaims, MyTareHe3, TeHETHIECKOe peJaKTUPOBaHUE;

] TMOHMMaHWE MOJICKYJIAPHBIX  MEXaHW3MOB  peaju3allud  HaCIeACTBEHHOU
nH(POpPMaIIMU U YMEHHE CBOOOIHO ONIEPHUPOBATH OCHOBHBIMU TTOHATHUSMHU MOJIEKYJIIPHOM
OMOJIOTUH U €€ COBPEMEHHBIX HANIPABJICHUI — FeHOMHKH, METAr€HOMUKH, TPOTCOMUKH;

] 3HAHWE OCHOBHBIX 3a00JICBAaHUI YEJIOBEKA, MEXaHU3MOB UX Pa3BUTHSA, CIIOCOOAX
WX IMATHOCTUKY U JICUCHUS;



1 ¢popmMupoBaHuEe yMEHUSI HUCMOIB30BATh MOHATUMHBIN anmapaT U CUMBOJWYECKUN
A3BIK TEHETHKH, T'PaMOTHOE IPUMEHEHHWE HAay4YHBIX TEPMHUHOB, IOHATHWA, TEOPHIA,
3aKOHOB [IJIsi OOBSICHEHUS HAOMIOAAEMBbIX OHOJIOTHYECKUX OOBEKTOB, SIBICHUM U
MIPOLIECCOB, MO3BOJISIIOIINX 3aJ0KHUTh PYHIAMEHT HAYyYHOTO MHUPOBO33PECHHUS.

B 1ieHHOCTHO-OpHEHTAIIMOHHOH cdepe:

] 3HaHHWe, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOTHUN MOJEKYJIApHON Ouonoruu
MO3BOJISIET YCIEIIHO peniarh Takue 3J1000JHEBHBIE MPOOJIEMBI, KaK OXpaHa
OKpPYXaIoIlEl cpefibl, COXpaHEHUE 3710POBBS YEIOBEKA, KOHTPOJIb U BOCCTAHOBIICHUE
HKOCUCTEM.



TEMATHUYECKOE IINTAHUPOBAHUE

Moayab «Kak ;KHBOTHBIE M PACTEHHS MPUCIOCAOIUBAIOTCH» (IBOJTIOIHOHHAS
IKo0J0THusl) 5-6 Kimaccesl (34 yaca)

TeMbl

1. MBI uccieayem
JKUBBIE 00 bEKThI

(6 4)

2. Bansinue
OKpYXKaKoLIel
cpeabl HA SKUBbIE
opranu3msl (12 4)

OcHOBHOE coiep:KaHue

CBoiicTBa U CTPOCHHE KUBBIX
OpraHu3MOB (CTPOCHHUE KIICTKH).
Bun, ocoOb — opranusm kak
eauHas cuctema. AjanTaiuu
(mpuctiocob6nenust). [TonsiTre
roMeocTasa >KMUBOro OpraHusma.
Crioco6bl ero mojjiep kaHusl.
OrpannueHus
MOP(}OJIOTUUECKUX U
(U3HOTOTUYECKUX aTalTaIAH.
[Touemy opranu3msbl He
CTaHOBSITCSI OECKOHEYHO
OOJBIINMH, MAJICHEKUMU,
BCCSITHBIM.

DaKTOPBI OKPYKAIOIIECH CPEIbI
(abuoTuveckue, OMOTUYECKHUE,
aHTpororennsie). [Ipumepsr
abnoTtuyeckux (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSTHUC Ha )KU3HEIEATEITbHOCTD
KUBBIX OPTaHU3MOB:
TeMIIepaTypa, CBET, BIAKHOCTb.
OcHOBHBIE 3aKOHOMEPHOCTHU
IPUCTIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQ)KHOCTD U CBET.

JlesITEILHOCTD

IKOJbHHUKOB
HccieqoBaTenbCKue
paboThl «Bce 1 (CUHUILBI,
Oenmku, Oepe3bl W T.J.)
OJIMHAKOBEIE?
dDoTOKBECTY.
IIpakTuueckas pabota
«CocraBisieMm KHUTY

PEKOPIOB  pACTEHUUN W
JKMBOTHBIX HAIIIETO Kpas».

[IpakTueckoe 3aHsATHE
«BeT u Temno» (Kyouku
JbJ1a B3BECUTh, MOJIOKUTH
B vawku [letpu Ha
Pa3HOIIBETHYIO Oymary,
gyepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObICTpee
pacrasin).

IIpakTueckoe 3aHsATHE
«Yro pactBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kuakuii qom»).
IIpakTueckoe 3aHsATHE
«JInudy3us BemecTs B
Bojie (pacTBOPBI)»,
«JIBrkeHMEe pacTBOPOB IO
IBETKY».

IIpakTHueckoe 3aHsTHE
«JIeq miaBaeT B BoJE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
IIpakTueckoe 3aHsTue
«Jlen mpu 3amep3aHuun



3. Bzaumoaeiicteus
JKHBBIX OPraHU3MOB

(4 9)

buotuueckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHIOBBIX
B3aUMOOTHOIIEHUM.
KosBomtonus (XUIHUK-KEPTBA;
napasuT-X03sIMH) DBOJIOIUS
CTpaTterui J0ObIBaHUS MHULLH.
CommansHocTh. Bunbi-
BCeJIeHLBL. [lepeuens pacTeHunii-
BpPEIUTEIIEH.

pacimpsieTcs»
(paspyieHue KaMHs
(mouBooOpazoBanue),
3aMep3aHUE KIIETOK).
[IpakTueckoe 3aHsATHE
«IIly6a» (kyOukH Jipaa
3aBEPHYTh B Pa3HbII
MaTtepua, B3BECUTD).
[IpakTueckoe 3aHsaTHE
«ITurmeHTh (MOKHO
pa3ieIuTh Ha BAaTMaHE
KpacuTeIu U3
baomacTepoB».
[IpakTueckoe 3aHsATHE
«Kak )KMBOTHBIE IUIABAIOT
B Bojie» (DKCIIEPUMEHT C
MTATIETKOM ).
Hccnenosarenbckue
paboThl «Biusinue cBeta
(Tema, BIaXKHOCTH,
cocTaBa IOYBBI) Ha
pPacTEHHUs B €CTECTBEHHBIX
WJI UCKYCCTBEHHBIX
YCIOBUAX» (Ha JOCTYITHOM
Marepuane).
HccnenoBarenbekas
pabota «HabmroneHus 3a
B3aMMOOTHOUIEHUSIMH
KUBOTHBIX TIPH
JOOBIBAHUH MUIIN
(KOpMYIIKHY JJ1s1 ITUL, TS
TOPOJCKHX UJIN CEITbCKUX
’KUBOTHBIX). BeO-
KaMephi».
HccnenoBarenbekas
pabota
«Pacnpocrpanenue
BHJIOB-CHAHTPOIIOB B
HaIllell MECTHOCTH»



4. YesioBeK B KU3HH AHTPOTNIOreHHbIE (PaKTOPHI.

paCTeHUuH U
KUBOTHBIX? (6 1)

5. Dkosoruueckue
Huu (6 4)

[IpaBna iu, 94TO MEPBOOBITHHIE
JIFOJTY SKUJIA B TAPMOHUH C
npupoaoii. OJoManHuBaHUE U
MPUPYUICHUE )KUBOTHBIX U
pacteHuii. 3aueM cracarb
BBIMUPAIOIIUE BUIbI, KaK 3TO
nenatb. KyneTypHble pacTeHus u
ux nukue npenku. [logemy
BaYKHO MIX COXPAHSTh.
Pa3znooOpa3zue KyIbTypHBIX
pacTeHul U UX 3HAYCHHE B
KU3HU yesoBeka. KpacHast kHura
Bawei Teppuropun. Oco60
OXpaHseMbIE TEPPUTOPHH,
3anoBeHUKU Poccuu n mupa.
buocdepa — ogna u3
BaKHEUIITUX 000JI04EK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW» W KaK OHU
dopmupytorca? @opMHupoBaHUE
3HaHUU 110 OMOopa3HOOOPaA3HIO
KUZHEHHBIX (POpM,
MOBEJICHYCCKUX
PUCTIOCOOJICHH,
MOU(DUKAIIMOHHAS
U3MEHYHBOCTD (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIECTBA U X TUIIHL.
Pa3Butne u cMeHsl
PaCTUTEIIbHBIX COOOIIECTB.

[TpakTiueckas pabota
«PazHooOpasue
KyJBTYPHBIX PACTCHHUI B
BaIllleM PETHOHEY.
HccnenoBarenbekas
pabota «Bnusinue
aHTPOTIOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUH B
ropo/ie/HaceIcHHOM
ITYHKTE.
DKCKypcus/mpaKkTHIecKast
pabota «OOIIT B Bamem
pPETHOHE — YHUKAIIbHBIC
OOBEKTBI TPUPOBD.

UccnenoBarenbckue
paboThl «IKOIOTUYECKUE
HUIIU BOKPYT TEOS —
ornucanue GpakTopoB
OKPYKaIOIIEU CPEIBI».
HccnenoBarenbckue
paboThI
«DEHOJIOTUYECKHUE
HaOJIIOICHHS.

Moayab «OCHOBBI pacTeHHEeBOACTBa» 7-8 Kiacchl (68 yacon)

TeMmbl

OcHoOBHOe conepxaHune

Tema 1. BBenenue B UTo-Takoe pacTEHHEBOJICTBO:

pacTeHHeBOACTBO
(2 4)

OCHOBHBIE (DaKTOPHI
BBIpAILIMBAHNS PACTCHUM.
Hcropus pazsurus
arpOXMMHUYECKUX 3HAHUUN
(pabote M.B. JlomoHocoBa, HO.
JIubuxa, Byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. Kocteiuena, JI.H.

JleATe IbHOCTH

HIKOJbHUKOB
[IpakTuueckas pabora
«bouka JInbuxay.



Tema 2.
ArpoTexHUYecKui
IKCcnepuMeHT (6 1)

Tema 3. Poas
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 g)

[TpstHUIITHUKOBA U TIp.).
[IpaBuia NoCTaHOBKH
arpO3KCIEPUMEHTOB.
ITocTaHOBKA SKCIEPUMEHTOB C
pacTeHusiMA. Bb10Op TeMBI,
COCTaBJICHHE TUIIOTE3bI, LIETU U
3a/1a4 SKCIEPUMEHTA I10
BBIPAIIMBAHUIO PACTEHUN B
KOHTPOJIMPYEMOMU Cperie.
KonTpoau, noBropHocTH,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[InaHnpoBaHUE IKCIIEPUMEHTA.
OneHka pe3ynbTaToB
AKCIIEPUMEHTA.

OcBoeHue TeXHOJI0Trnu
KPYTJIOTOJJUYHOTO BBIPALIMBAHUS
cajaToB U MUKPO3EJIEHU B
KOHTPOJIMPYEMBIX
UCKYCCTBEHHBIX YCJIOBHSX.
Bopna. PactBop. BeiTsixkka.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Ponp XuMuueckux
AJIEMEHTOB B IUTAHUM PACTEHUM.
[TonyuyeHnue nuTaTenbHBIX
BELLECTB PACTEHUSIMHU.

Y 1o6penusi: opraHnuecKue,
MUHEpaJIbHBIE,
MUKpoOHogorudeckue. Turbl
NIUTaHUs pacTeHui. Bo3aymHoe
U MUHEpaJIbHOE (KOPHEBOE)
NMUATaHWE pacTeHU. TpaHcopT
NUTATEIbHBIX BELECTB
PACTEHUI: BOCXOIAIINN U
HUCXOAINN TOK. BaxkHenmme
KanuiHele, pocopHbie U
a30THBIE yAO0OpEeHus, UX
cBorcTBa. [IpocThIe U CIOXKHBIE
yInoOpeHus.

Poct u pazButue pacreHuii:
ATanbl OHTOTeHe3a, PaKTopshl,
BIIASIOLIME HA POCT PACTCHUM:
CBET, I'YyCTOTa MOCAJ0K, INTAHHE,
cyOcrpar.

Oco0eHHOCTH TUTAHUS

HccnenoBarenbekas
pabora «DakTopsl,
BJIMSIOLIUE HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTrueckas pabdorta
«COO0p yCTaHOBKH JIJIs
BBIpALIMBAaHUs PaCTECHU B
KOHTPOJIMPYEMBIX
YCIIOBUSIX.

[IpakTrueckas padorta
«CxeMbl TUTATEIbHBIX
pactBopoB. Pacuer 103
yaoOpeHuit s
MUTATEIbHBIX PACTBOPOB».
[IpakTruueckas pabora
«IIpaBuna cMemMBanus
yI00peHui»
[IpakTuueckas pabora
«IInTaHne pacTeHnit:
TEXHOJIOTUS
IIPUTOTOBJICHMSI
MATATEJIbHBIX PACTBOPOB
JUJISL Pa3HBIX KYJIBTYPY.
[IpakTuueckas paborta
«MOHUTOPHUHT
MUHEPATIBHOTO TUTAHUS
pacTeHum».
[IpakTruueckas pabora
«PacturenpHas
JIMAarHOCTHKA.
NccnenoBarenbekas
pabota «Or1eHka
COCTOSIHHSI KOMHATHBIX
pacTeHul, paCTeHUN HA
LIKOJIBHOM TEPPUTOPUH,



pacteHuii a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUH.
®opMBbI a30Ta U UX
MPEBpAILICHHUE B TTOYBE.
Ucrounnku pocdopa mis
pacteHusi. 3HaUCHHE
dbochopcoaepramux
COEIMHEHUN B KJIeTKe. Poiib
MAaKpO3PIUYECKUX COETUHEHUN
docdopa B sHEPTETUUECKOM
oOMeHe.

Bnusuaue xanus Ha Qusnyeckue
CBOWCTBA MPOTOILIA3MbI, HA
(dbepMEeHTHI YTIIEBOIOPOTHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponb kanus B nogaep:xaHuun
MOHHOTO OajaHca B TKaHSX, B
MPOLIECCAX CAMOPETYIISIIUU.
Perynsaropnas u
CTPYKTypOooOpa3oBaTeyibHas
pOJb KalblKs. YYacTue B
00pa3oBaHUU KJIETOYHOU
CTEHKH, TIOJIJIEPKAHUN
CTPYKTYpBI MEMOpaH U
peryJsius UX TPOHUIIAEMOCTH.
3HaYCHUE MarHus B
MeTaboJIM3Me paCTEHUH.
Marnuii B coctaBe xjopoduuia,
CXOJICTBO XJlopouiia u
reMorjoOrHa Kak
CBUJIETEJILCTBO €IMHCTBA
OpraHM4YeCcKOTr0 MUPA.

Cepa u ero OCHOBHbIE
COCMHEHUSI, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTENHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUIX
MuUKpO3IEMEHTHI.
[IpencraBienus o posiu
MHUKPO3JIEMEHTOB B
MeTa00IM3Me PaCTCHUM.
Oco0eHHOCTH MOCTYIIIEHUS
MHUKPOIJIEMEHTOB B PaCTEHUSI.
CuHeprusM U aHTaroHU3M

yCTaHOBKA MIPUYUH
MAaTOJIOTMYECKHUX
cocTostHUH (TIpu
HAJTHYUH ).
Hccnenosarenbckas
pabota «O1neHKa BIAUSHUS
Pa3IMYHBIX AJIIEMEHTOB Ha
COCTOSIHUE PacCTeHHI
(cocTaBiieHUE Pa3IMYHbIX
OJIKOPMOK )».



Tema 4.
Peryasitopsl pocta
pactenuii. 3amura
pacrennii (4 4)

Tema 5. Boanas,
necyaHasi u
NnoYBeHHAas
KYJbTYPbl, HX
NpUMeHeHNE B
BbIPpAIIIUBAHUM
pacTreHui.
dusnojorus
pacrenuii (8 1)

AJIEMEHTOB MMUTAHUS PACTEHUH.
PacturenpHas AMarHocTuka u
METO/Ibl UACHTU(DUKALIIH
HEJ0CTaTKa/U30bITKA SJIEMEHTOB
MUATAHMUS.

[lonsATHe 0 perynsaTropax pocra
pactenuit. CTUMYISITOPBI poCcTa
— (bUTOrOpMOHBI (ayKCHHBI,
riu00epeIUTHHBI, IUTOKUHUHBI).
NHruduropsl pocta pacTeHUM:
1. npupoausie (adcunzoBas
KHCIJIOTa U HEKOTOPbIE
(heHONbHBIE BEIlleCTBA
(nkymapoBasi, KOpH4IHasl,
CaJIMIIMIIOBAsI KUCIIOTHI).

2. CHHTETUYECKHUE
(Mop(haKkTHHBI, peTapaHThI,
nedosranThl, JECUKAHTHI,
repOutuabl). DUTOMOHUTOPUHT
Y OLIEHKA COCTOSIHUSI PACTECHUMH.
CoBpeMeHHBIE CITIOCOOBI
MOHHUTOPUHTA.

3ammTa pacTeHHl OT
BpPEIUTENECH: OCHOBBI
ouomeTona.

BonHas, necuanasi 1 moYBEHHAs
KYJBTYpPBI, UX TPUMEHECHUE B
BBIPAIIMBAHUU PACTEHUMU.
IIpoBeneHne BOABI B KOPHE U
cTebJie pacTeHHIA.

BonHblii pexuM pacTeHH:
CTPOEHHUE YCThHUIL: (PAKTOPBI,
BIIMSIIOLIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
pEryJIAlU UCTIAPEHNUS BJIaru
pacTeHUEM.

POTOCUHTE3 — YHUKAJIBHBIN
Mporecc pacTeHui. TeMHOBas 1
cBeroBas (a3el PoTOCUHTESA.
3HaueHue porocuHTe3a s
KUBBIX OpraHn3MOB. DaKTOPHI
pOCTa pacTEeHU: BO3AYX U
aspanus. [logzeMHoe apIxaHune
PACTEHHUI: COCTAB TOYBEHHOTO
BO3/yXa, ra3000MeH. ["a3000MeH

[IpakTnueckas padota
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUSA
pactenuii. CoBpeMEHHBbIE
CIIOCOOBI MOHUTOPUHT Y.

UccnengoBarenbckas
pabota «Bnusinue
rerepoaykcruHa Ha
npopactaHue (poct Ha
Pa3HbIX CTaJIUAX, B Pa3HBIX
YCIIOBUSIX ) Pa3TUYHBIX
pPacTEHHII».

[IpakTruueckas padorta
«MHcekTapuu: npaBuia u
YCIIOBUS pa3BEeACHUSA
MOJIE3HBIX HACEKOMBIX).

[IpakTuueckas padora
«KopHeBoe 1aBieHueE».
[IpakTuueckas pabora
«IIpurorosienue
npenapara yCThHII
METOJIOM CJIETIKa».
Uccnenosarenbckue
paboThl «BiusHue
YCJIOBUM COAEPKAHUS
pacTeHui Ha KOJIMYECTBO
YCTBUID).

[IpakTuueckas padora
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTHU
XJIOPOILIACTOBY.
Hccnenosarenbekas
pabota «Omnpenenenue
xjopoduina A u b,
OLICHKA



Tema 6.
KyabTypHbIe
pacTeHus.
CoBpemeHHbIe

ACMEKThI CeJIeKIHU
(20 a)

npu 0€CIIOYBEHHOM
BBIpAIIMBAHUH.

Kaxk genoBek cTajl uCIoJIb30BaTh

pactenus? CBsA3b pa3BUTHSA
[IMBUJIM3AIIHM YE€JI0BEKA U
OJIOMaIlIHUBAHUS PACTCHUH.
JlomecTukanus.
HacnenctBeHHOCTE N
W3MEHUYMBOCTb — OCHOBHBIC
CBOMCTBA )KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
N3MCHUYMBOCTb.

I'en —MarepuanbHbI HOCUTEID
HACJICJICTBEHHOCTH U
U3MEeHUYMBOCTU. HyKienHOBBIC
KHUCIOTHIL. Jlokanu3anus
F€HETUYECKOT0 MaTepuasa B
KJIETKe. [[eleHne KIIeToK.
Pernmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpaunckpunuus. Tpancusuus.
Myrannu.

D¢ dexT OYTHIIIOUHOTO
TOPJIBIIIKA U TEHETHYECKOE
pazHoobOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsTh
TeHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITOCOOBI

(bOoTOCHHTETHYECKOU
aKTUBHOCTU PACTCHUU U
(bakTOpOB, BIMSIONIMX Ha
HEe».

[IpakTuueckas paborta
«Anspanus, COz u O,.
JIpixaHue pacTeHUII».
[IpakTuueckas pabota
«/IpIXaHVEe paCTECHUN:
OIICHKA WHTEHCUBHOCTHU
JIBIXaHWSI PACTCHUU U
JI0JIOBY.
Hccnenosarenbckue
paboTel «BnusHue
croco0a BhIPAIMBAHUS
(cocTaBa mUTaTEILHOM
CMECH, CXEMbI BHECCHH)
Ha POCT U Pa3BUTHUSA
Pa3JINYHBIX PACTEHUI».
[uckyccus
«JlomecTukanusi, Bce 11
pacTeHUs U )KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YEeJI0BEKOM UM
OJIOMAITHUBAIOTCA?
MOHO 111 cUuTaTh
TapakaHa 0JIOMallTHEHHBIM
AKUBOTHBIM?».
[IpakTruueckas paborta
«MoaudukanuoHHas
U3MEHYHUBOCTH (JIUCTHS,
UTOJIKU C OJJHOTO
JiepeBa)».

[IpakTruueckas paborta
«I'eH — mHCTpYKIIMSA 1O
cOopke kieTku (Ha Oucepe
UJIU KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTtatus Ha 6yTepOpojie
(J1r0601 00BEKT U3
npeapIayel padboTsl, Tae
W3MEHEHUE HHCTPYKIIUU
MPUBEAET K U3BMEHEHHUIO
BHEIITHETO BHJIA
00BEKTA)».



Tema 7.
PacTturennHas

npoaykuus (8 1)

COXPaHCHHS T€HETHUECKUX
pecypcoB pactenuii (eX Situ u in
situ).

3nauenue padbot H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
L{eHTpbI MTPOUCXOKACHUS
KyJIbTYpHBIX pactennii H.W.
Basunoga u I1.M. )KykoBckoro.
OCHOBHBIE METO/IbI CEJNIEKIINH.
I'ubpuanzanus. @opmsl oTOOPA.
OcCHOBHBIE HAaNPaBJIECHUS
CEJICKIINU: YIIyUIlICHUE
YPOKANHOCTH, YCTOUUUBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
dakTopam.

EcTb 1 sxu3Hb B mpoOupke?
buotexHomorus KyiabTypHBIX
paCTECHUM.

Kak uenoBek moxer
MOJIU(PUIIUPOBATH PACTECHUS?
['eneTnueckoe pejakTUPOBAHUE.
CoBpeMEHHBIE TTOAXO0/IbI U
JOCTUKEHUS TEHETUUECKOTO
pEIAaKTUPOBAHUS PACTECHUI.
Hanzemnrbie u mog3eMHbIE
opranbl pactenuid. [ToGer u
BUJIOM3MEHEHHBII TOOer
pactenunii. CriocoObl
Pa3MHOKEHUS PACTEHUN.
[TonsTHE O KaYeCTBE MPOLYKTOB
nutanus. [Ipobaemsl
KOHKYPEHIIUU OTE€YECTBEHHBIX
MPOIYKTOB MUTAHUS C
UMIIOPTHBIMU. Jloructrka
JIOCTaBKU U CPEACTBA
COXpPaHEHUS TTPOIYKTOB
MATaHUS.

MuKkpo3eneHb: OJEe3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAIIU3
npoaykiuu. OCHOBBI
CHEeKTpO(hOTOMETPHH.
[TorenumomeTpus.
Xpomatorpadus.

[TpakTrueckas pabota 1o
rpynnam «OTKyna Ha
HAIIUX CTOJNaX
(bPYKTHI/OBOIIH/3TAKK.
[IpakTrueckas padorta
«BprpammBaem ropox. Kak
IIPOBECTHU CKPEILIMBAHUE Y
ropoxa.
HccnenoBarenbekas
pabora «BpIpamyBanue
pacTeHuil B IpOOHPKE»
(MOXHO BOCIIOJIb30BaThCs
pe3yJibTaTaMu
TPEIbITYIINX
HKCIIEPUMEHTOB TI0
COCTABJICHHIO
NUTATEJIbHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTrueckas paborta
«]'eHOMHBIE HOKHUIIEI

(MonenupoBaHue padOThI
cuctembl CRISP-Cas)».

[IpakTuueckas pabora
«IIpenenbHO TONMyCTUMBIE
koHueHnTpauu (II1K) u
METOJIbI KOHTPOJIS
0e301acHOCTH
PACTUTENBHBIX MPOAYKTOB
MTATAHUS.
HccnenoBarenbekas
pabota «O1eHKa KauecTBa
BBIPAILLICHHOM
MUKpO3eJIeHn» (71100
CBOsI, TUOO U3 Mara3uHa).
[IpakTruueckas paborta
«MeTtopl OLIEHKH
Ka4yeCTBa PaCTUTEIIbHON
MPOAYKIIUU: XpaHEHUE U
COXPaHHOCTb
MUTATEJIbHBIX BEIIECTBY
(mo moctynmHOMY
000PYI0BAHUIO).
Hccaenosarenbckas



pabota «OrmpeaeneHue
ButamuHa C MeTO0M
00paTHOro TUTPOBAHUS B
IUTO/IaX Ha Pa3HOM CPOKE
(crroco0e) XpaHeHUs.

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

TeMmbl

Tema 1.
buorexHoJsiorusa

(4 9)

Tema 2.

MuxkpooOuoJiorusi
(12 v)

OcHoBHOE coaepxaHue

[TonsiTne 6moTexHOMOTHH. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO Mepe]
XUMUYECKUM CUHTE30M. OCHOBHBIE
0M000BEKTHI OMOTEXHOJIOTHUU:
MIPOMBIIIITICHHBIC
MUKPOOPTaHU3MBI, KJIETKUA U TKaHU
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,
OMoKaTaIM3aTOPHI.

CoIpbe a1t OMOCHHTE3a U OlIEHKA
ero OMOJIOTUYECKOM IIEHHOCTH.
OCHOBHBIC HCTOYHHUKH yTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
NccnenoBanrie HOBBIX HICTOYHUKOB
CBIPbS (BKJIFOYAsi BOMPOCHI €T0
npeaBapuTebHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEITBHBIX
Cpell, B TOM YKCJIE BKIFOUYAOIINX
OMOCTUMYIISITOPBI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
OTNITUMH3AIIAH TTPOTIECCOB
onocunre3a. MeToanl
ONTUMU3ALUU TTUTATEIBHBIX CPE/I.
[TonmoxkeHnne npoKapuoTOB B
CUCTEME OPraHUYEeCKOTO MUpA.
CrtpoeHue OakTepuaIbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdomnorust 6aktepuii. [Ipoctbie
U CJIOKHBIE METOJIbI OKPAITUBAHUS
Oakrepuil. Dusnonorust OakTepuii:
IUTaHuE, JIbIXaHue, pOCT U
pa3MHOXKEHUE. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(9KCTpeMO(DHUITLHOCTB,
OCOOEHHOCTH CTPOEHUS KIJIETKH).

JlesiTeJIbHOCTD

IKOJbHUKOB
[TpakTuyeckas padora
«IIpumepsnl
MPUMEHEHUS
OHMOJIOTHYECKUX
00OBEKTOB B TBOEH
JKUZHW.

[IpakTuka.
JlabopaTtopHas pabota
«@UKCUPOBAHHBIE
npenaparbl OaKTepHil.
Onpenenenue Gopmbl
MPEAJIOKEHHBIX
KYJIBTYP
MUKpPOOPTaHU3MOB,
HCIIOJIB3YS IIPOCTOU
METO/I OKPACKH.
JlaGoparopnas padota
«OrnpeneneHue Tumna



MOJI0OYHOKHUCIIOE U CIUPTOBOE
opoxxenne. dororpodHbIe U
XeMOTpOoQHbIE OAKTEPHH.
Kunetnueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMaIbHas MOJEIb POCTA.
Kuneruka rudenu
MUKPOOPTIaHU3MOB.

[Tatorennsie 6aktepun. YymHas
MajoyvKa U YepHasi CMepTh,
00TynmHM3M, CTOJIOHSK, TyOepKyJIes.
Hcropust 60pbObI €
OakTepuaTbHBIMU UHPEKIIUAMH.
Boiina 0eckoHEeYHOCTH:
AHTUOMOTHUKH MPOTUB OAKTEPUIL.
MexaHu3MBI IeUCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHAs
KOMMYyHUKaius 6aktepuii. YyBcTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3jaraTh
IJIACTHK.

Muxkpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acconuanuu
pacTeHH C MUKPOOPTraHU3MaMU

KJIETOYHOU CTE€HKHU
METO/IOM OKpaIlIBaHUs
o ['pamy» (ipu
HaJU4YHH PEAKTHBOB).
JlabGopaTtopHas pabota
«[Ipurorosnenne
MPYKU3HEHHBIX
npenaparoB
MOJIOYHOKHCJTBIX
OaKTepuii».
JlabopaTtopHas pabota
«IToceB cMbIBa € PYK Ha
yaku [letpny.
JlaGoparopnas pabota
«Brpimenenne yncTon
KYJIbTYpbl OaKTEpHUIA.
Merton pa3BeacHUN.
MeTtoa UCTOIIAOIIETO
ITPHUXa».
JlaGoparopnas pabota
«Mopdonoruueckas
XapaKTEePUCTUKA
BBIJICJICHHON YHCTOM
KYJbTYpBI:
XapaKTepUCTUKA
KOJIOHUH, (popMa
OakTepuil, TUI
KJIETOYHON CTCHKU.
JlaGoparopnas pabota
«CpaBHEHUE pocTa
MUKPOOPTaHU3MOB Ha
yarike 06e3 1 C
n00aBICHUS
AHTUOUOTUKOBY.
UccnenoBarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
oOmagaronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIO.
UccnenoBarenbckas
paboTta «Briienenue
MOJIOYHOKHCJIIBIX
OaxkTepuii,
HCCIIeIOBAHUE UX



Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mu1ecHeBbIE TPUOBI,
AP OAKKH,
Boaopocian) (12 4v)

[1necHeBbie TPUOBI TPOTYIICHTHI
OMOJIOTMYECKH aKTUBHBIX BEIIECTB
OO6mr1ast xapaKTepUCTHKA APOAOKEH
caxapomunetoB. Mctopus
UCIIOJIb30BaHUS APOAOKEH B
TPaJAUIIMIOHHON OMOTEXHOJIOTHH.
TexHoNIOruu BUHOIETUS U
XJ1€O0IICUCHHS,
CIEHHAIN3UPOBAHHBIE PACHI
Ipoxoxel. MeTabomm3M ApoAOKei.
Peaxiust cnupToBOTr0 OpOKEHUS.
[TonydeHune BTOpPUYHBIX
MeTa0O0JIUTOB B ApoAcKax. Apoxoku
KaK TMPOJYLIEHTHl OMOTOIUIMB.
[Tony4yeHnue 11e1eBbIX OEITKOB B
TPOIKAX.

Oco0eHHOCTH BET€TaTUBHOTO U
MOJIOBOTO Pa3MHOKEHUS Y
JIPOKIKEH, 3HAUYEHUE U3YUCHHUS
MUTO3a U [IUTOKUHE3A IS
ONTUMHU3ALMHU MTPOLECCOB
KyJIbTUBAPOBAHUS APOAKEBBIX
IITAMMOB, IIOHUMAaHHUS IPUIUH
MAaTOT€HHOCTH JIPOXKEH U TpUboB,
MOKCKa MUIIEHEH QYyHTUIIUIOB U
Pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocinu — nnepcnekTUBHbBIN
00BEKT ISl MPOU3BOJICTBA OeKa U
yTJIeBOI0B. buoTexHosornueckue
METO/bl OYUCTKHU TBEPJBIX,
KUJIKAX OTXOJIOB U Ta3000pa3HbIX
OTX0JI0B TPOU3BOACTB. CTOUHBIC
BOABI. CXEMBI OYUCTKH.
buodunbTpsel, a3poTeHKH,
METAHTEHKU, OKCUTEHKH.
AKTHUBHBIN WI U BXOJAIINE B HETO
MUKpoopranusmsl. Mcnosib3oBanue
BOJIOPOCJIEM B OUMCTKE CTOYHBIX
BO/I.

AKTUBHOCTH.
UccnenoBatenbckas
pabora «BrIiieneHue
OakTepuil MOJE3HBIX
JUTSL PACTEHUI.
JlabopaTtopHas pabota
«lloncueT KIEeTOK
JIPOKKEN B Kamepe
['opsieBar.
JlabopaTtopHas pabota
«OOHapyXeHHe
MPOYKTOB CIUPTOBOIO
OpOKEHHUS: AITUIIOBOTO
CIUPTA U YTIACKUCIIOTO
razay.

JlabopaTtopHas pabota
«Habmogenue
Pa3MHOXEHUS
JIPOXKKEBBIX KIETOK.
[IpakTruueckas pabota
«[Tomyuenue TBOpora u
Ke(upa Ha OCHOBE
MOJIOYHOKHUCJIIBIX
OaxkTepuii».
[IpakTruueckas pabota
«OCHOBHBIE BU/IEI KBaca
U UX XapaKTePUCTHKA»
«JIpoxxu u
MOJIOYHOKHCJIbIC
OakTepuu,
MIPUMEHSEMBIC JJIS
MIPOM3BOICTBA KBaca».
[IpakTuueckas pabota
«CpaBHUTEIBHBIN
aHaJIN3 Pa3BUTHS
JPOKKEN B adpOOHBIX U
aHa’pPOOHBIX
YCIIOBHSIX».
[IpakTuueckas pabora
«MeToapl OLIEHKH
CBOMCTB
XJIe0OTIEKAPHBIX
JIPOKIKEH.
OcoOennoctu
MIPUMEHEHUS



Tema 4.
HacaeacrBennast
undopmamus (8 u)

Tema 5.
BupycoJsorus (6 4)

HacnencrteeHHOCTD U
W3MEHYUBOCTh — OCHOBHBIEC
CBOICTBA JKMBBIX OPTaHU3MOB.
N3menunBocTs. Bunnl
W3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJIEJICTBEHHOCTH U
M3MEeHUYMBOCTH. HyKkitlenHOBBIE
KUCIIOTHI. JIoKanu3amust
T€HETUYECKOr0 MaTepuasia B
KJIEeTKe. [[eJieHne KIeToK.
Pennukamus JIHK. OcHoBHast

JIOTMa MOJIEKYJISIPHON OMOJIOTHU.

Tpanckpunums. Tpancisus.
MyTtanumu.

ITosoxxeHne BUPYCOB B CUCTEME

oprannudeckoro mupa. Ctpykrypa u

XUMHUYECKUH COCTAB BUPYCOB.
Knaccuduxkarus Bupycos.

Penponykuus Bupycos. Bupycel -

BO30yIuTENN WHMEKITMOHHBIX
0one3nel. OHKOBUPYCHI.
baktepuodaru: crpoenue,

MIPECCOBAHHBIX,
CYILIEHBIX U
MHCTaHTHBIX
TPOAKEN.
HccnenoBarenbekas
pabota «BnusiHue
(bUBUKO-XUMHYECKUX
(GhakTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKOM
npoayKiuu (KBac,
kedup, coip, xJ1e6 u
ap.)».
Hccnenosarenbckas
pabora «Bnusinue
(hU3UKO-XUMUUECKUX
(hakTOpOB Ha POCT
Bojtopociu (Chlorella
vulgaris)».
[IpakTrueckas pabdorta
«MoaudukanuoHHas
U3MEHYUBOCTH (JIMCThS,
UTOJIKH C OJHOTO
JepeBa)».
[IpakTruueckas padorta
«I'eH — mHCTpYKLIMS 1O
cOopke KiIeTku (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTruueckas paborta
«MyTanus Ha
oytepOpoe (moboi
O0OBEKT U3 MPEbIAyIICH
paboThI, TJIe ”3BMEHEHHE
WHCTPYKITUU TIPUBEACT
K U3MEHEHUIO
BHEIITHETO BHJIA
00BeKTa)».

ITIpocmoTp
JTOKYMEHTAJIBHOTO
buapMa 0 BUpycax.
[IpakTruueckas padora.
«Meton pa3BeICHUI».
[IpakTuueckas pabora.
«TurpoBanue
O6axTeprodaron».



Tema 6. 'ennast
HHKEHepHs U
OHMOTEeXHOJIOTUM

(8 4)

Tema 7.
BuorexHosioruu B

’KHBOTHOBOJICTBE
(8 )

Tema 8.
buorexHogoruu B
pPacTeHUueBOACTBE

CBONWCTBA, IPUMEHEHHUE.
buonoruyeckue meto1b1 60pbOBI C
BUPYCAMH.

OCHOBBI T€HHOW UH>KEHEPUH.
Bekropa. Cnenuduyeckue
dbepMeHThI OaKTepHUH.
buoTtexHonoruu npoayKiuu
0eKOB B OaKTepHaIbHBIX
KYyJIbTypax. JJoCTHKEHUS TEHHOU
WHXEHEPUH U OMOTEXHOJIOTUH.
CRISPR/Cas — cuctema
aJanTUBHOTO UMMYHHUTETA
Oaktepuii u apxeir. [MO. MeTtoapl
noxyuyenust 'MO.

JlomecTHKalys OCHOBHBIX
JIOMAIITHUX KUBOTHBIX;
COBPEMEHHBIC SKCIIEPUMEHTHI TI0
JIOMECTHKAITIN KUBOTHBIX
(Jlucuua, HOpKa u Jp. —
AKCTIEPUMEHTHI HAYYHOM IIKOJIBI
akajemuka bensena).
CoBpeMEHHBIE METO/IBI B
YKUBOTHOBOJICTBE: TPaHCILJIaHTAITUS
SMOPHOHOB, XMMEPHBIC KUBOTHBIC,
KJIOHUPOBAHHE.

OcHoBHBIE 00JI€3HU )KUBOTHBIX U
POJIb TATOTCHHBIX
MHUKPOOPTaHU3MOB U MTapa3UTOB B
pa3BUTUH 3a00JICBAaHUN JOMAITHUX
KUBOTHBIX U OCHOBHBIX Mepax
O0pBOBI C HUMHU; POJIb MOJIE3HBIX
MHUKPOCUMOHOHTOB B OPTaHU3ME
KUBOTHBIX. [T0oJIOKUTEIIBHOE 1
no0o4uHOe (OTpHUIIATEIILHOE)
BO3/ICHCTBUM aHTUOMOTHKOB Ha
OpTaHU3M B XOJI€ JICUCHUS
YKUBOTHBIX; IIEJTN U 3a]1a4H
BeTepuHapuu. buorexHomorus
KOPMOBBIX TIPETIapaToB.

OCHOBHbBIE METO/IbI CEJICKIIUH.
I'ubpuauzanus. @opmsl oTOOPA.
OcCHOBHBIE HANPABJICHUS

[IpakTrueckas padorta
«JHJIOHYKJI€a3bI
pectpukimu (padota ¢
HYKJICOTUIHBIMU
MOCJEA0BATEILHOCTIMHU
Ha Oymare)».
[IpakTuueckas paborta
«I"eHHbIE HOXKHULIBI -
CRISPR/Cas
(MonenupoBaHHE Ha
Oymare)».
Urpa-nuckyccus:
«BpIurpan rpadT Ha
coznanue I'MO».
[uckyccus
«JlomecTukaius, Bce Ju
pPacTEHHUSI U )KUBOTHBIE,
KOTOPBIE KUBYT PAIOM
C YEJIOBEKOM UM
OJIOMAIITHUBAIOTCS?
MO>XHO JIi CUMTATh
TapakaHa
OJIOMAIIIHEHHBIM
KHUBOTHBIM 7.
[IpakTruueckas paborta
«Metonuka
KJIOHUPOBAHMUS
(MonenupoBaHue HA
Oymare).
[IpakTruueckas paborta
«CocTraBieHue palmoHa
MATAHUS KUBOTHOTO,
pacyeT pacxoJI0B Ha
COJIEpKaHHE.
Hccaenosarenbckas
paboTta «Or1eHKa
KayeCTBa MOJIOYHOM
MPOAYKIUN.

[IpakTuueckast paborta
«BpIpammBaem ropox.
Kak MIPOBECTHU



(10 )

CEJIEKIINU: YIIy4IlIeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

OCHOBHBIE TOJXO/IBI CEJIEKIINU U
OMOTEXHOJIOTHH KYJbTYPHBIX
pactenuii, [ mbpunuzarmus,
oTlajgeHHasi THOpUAN3alus,
UCKYCCTBEHHBIN 0TOOp, TeTepo3ucC,
TpaHc(hopMaLKsl, MyTareHes,
TCHETUYCCKOE PEIAKTHPOBAHHE).
Uctopus cenekunn B Poccuu n
MUpE, UCTOPUS Pa3BUTHUS
BAKHEHUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOU(pUITUPOBATH PACTECHUS?
['ennas unxxenepus pacrenu: Uro
TaKO€ T€HETUYECKast WHKECHEPHS
pactenuid. TpaHCTe€HHBIE PACTCHUS.
Mertoasl nosyuyenusi. O0OpazoBaHue
OIyXOJIEN y PACTCHUM.
ArpobGakrepuaibHas
tpaHnchopmanus: Ti-maa3MubL.
I'ensr T-IHK. MonekynsipHo-
T€HETUYECKUE MEXaHU3MBbI
TpaHchopmanuu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHbIE
MOAXOJbI ¥ TOCTUKEHHUS
T€HETUYECKOTO PEAaKTUPOBAHUS
pacTeHU.

Ectp 11 xxu3HB B ipoOupke?
buotexHom0oTHs KyIbTYPHBIX
pacTeHU.

CKpEUIMBaHuE y
ropoxa».
[IpakTuueckas padora
«]"eHOMHBIE HOKHUIIEI
(MoenrpoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabota «BeIpamuBanue
pacTeHuil B IpoOUPKE»
(MOHO
BOCIIOJIb30BaThCS
pe3yibTaTaMu
TIPEABITYIIINAX
AKCIEPUMEHTOB I10
COCTABJICHHUIO
MUTATEIbHBIX
pacTBOPOB IS
pacTeHui).

Moayab «MoJsiekyasipHble 0CHOBBI (PM3UO0JI0THH U (papMakoJIorum» 9 Kiacce

(68 uacos)
TeMbl
Tema 1.

du3znosiornueckas
xumus (20 4)

OcHoBHOE coaepxaHue

BBenenune. buorennpie 3J1€MEHTHI:
opranorensl: O, C, N, H.
AKTHBHBIE (OPMBI KUCIOPOA, UX
MOJIyYCHUE, HEUTPAIU3ALUSL.
Maxkpo3aeMEeHThI: TPOLEHT

JlesiTEeJIBHOCTD

IKOJbHUKOB
HccnenoBaTenbckas
paboTta
«KommuecTBeHHas
OIICHKA COJIepyKaHUs
MHKPODJIEMEHTOB WJIH



COJIEpKaHMs B OpTaHU3ME,
BBITIOJIHAEMAs (PYyHKIIHUSA,

COACPIKAaHUC B IIPOAYKTAX IMUTAHHA.

Ca2+ - cBa3bIBaroIe OCIKH,
JICTIOHNPOBAHNE KaJIBITHS,
PETYJISIHS YPOBHS KaJIbIUS B
OpraHM3Me: TOPMOHBI ToYeK. Mg —
CTpOCHHE XJIOPO(DHULIa, €ro
AKTUBAIMS COJTHEYHOH SHEPIHEH.
MUKpO3JIEMEHTHI: B KaKHX
MOJICKYJIaX COJepIKaTCs,
BBIMOJIHsIeMAast (PYHKIIHS,

COACPIKAHUC B IIPOAYKTAX IMUTAHHA.

[TocnencTBus nepen03uPOBKU
MUKpO3JeMeHTamu. Fe —
yCBaWBaEMbI€ TUIIBI COCAMHEHUN
xesesa. I'eMornpoTenHsl,
reMOIIMaHuH, IUTOXPOMBI. CU —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamniue Menb.
[Tatonornueckue CHHIPOMBI
Menke u Buinbcona, CBsI3aHHBIE C
METa0O0JIM3MOM METH.
ToKCHYHBIE 3JIEMEHTHI
[Tepuoauyeckoii CUCTEMBI IS
opranu3Ma. Biusinue HemocraTka
MaKpo U MUKPOIJIEMEHTOB Ha
YKUBBIE OPTaHU3MBI.

Kupsl. 3a001¢BaHus YeIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOro0 OOMEHA.
JucomunuaemMun.

VrneBoasl. 3a00eBaHus YEI0BEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yraeBogHoro oomena. CaxapHblid
Ia0eT.

benku. Ctpoenue. 3aboeBaHus
YyeJIoBeKa, CBS3aHHBIE C
HapyLIEHUsIMUA OEIKOBOTO OOMEHa.
Oynkun 6enkoB. epMeHTHI.
Mexanusm aeiictBus. Kimaccer
(hepMEHTATUBHBIX PEAKITUM.
KodepmeHnTsr.

BuTtaMuHbI KUPOPACTBOPHUMBIE,
BoJI0pacTBOpuMbIe. [IpeBparieHue

BUTaMHHOB B ITHILEBBIX
IPOIYKTaX».
[IpakTHueckoe 3aHsTHE
«KauecTBeHHBIE
peaKknuuu Ha
OpraHUYECKHUe
MOJIEKYJIBI.
[IpakTHueckoe 3aHsTHE
«JIeHaTypalus OCIKOBY
[IpakTueckoe 3ansATre
«/3yyeHne akTUBHOCTH
aMuIa3bI».
[IpakTHueckoe 3aHsTHE
«JInanus (kjerouka
Tpayoe)».



Tema 2.
MouJiexkyasipHasi
ouoJiorus (20 )

BUTAMUHOB B aKTHBHbBIE ()OPMBI
KO(hepMEeHTOB. ABUTAMUHO3BI.
OcHOBHBIE THUIIBI META00JINYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Lukn
KpeOca. Llens nepenoca
AJIEKTPOHOB. OKHUCIIEHUE KUPHBIX
kucioT. Katabonauzm
AMHUHOKUCJIOT. [ TIOKOHEOTeHE3.
CunTe3 yriieBoi0B, OEIKOB,
XKUpoB. MeTtabouTHyecKue
3a0oneBanus. [Ipaktuueckoe
3aHATHE: «pELICHUE 3a7a4 Ha
SHEPreTUYECKUii OOMEH»

Krnetka. Ilonarue memOpaHsI.
®yHkuuu MeMOpaH. Buapl
TPAHCIIOPTA B KIIETKY.
MemOpaHHbIE OpraHOU/IBI.
3a0oneBaHus CBI3aHHBIC C
HapyIIeHuEeM padoThl MEMOPAHHBIX
oprasesi, 00Je3H! HAKOTLJICHUS .

Tumbl KOHTaKTOB MCKAY KIICTKAMMH.

3HaYeHUE MEKKIETOUHON
KOMMYHUKAIMHU JIJIS1 310POBbSA
OpraHu3Ma.

Anpo. YpoBHH yITaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpaHHbie
OpraHOUbI.

OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJISIPHOM OUOJIOTHH.
HyknenHoBbIE KUCHOTHI.
OCHOBHBIE PUHIIUIIBI CTPOEHUS.
Marpuunsie cuHTe3bl. Pernkanus
— OCHOBA KJIETOYHOTO JEIEHUS.
[TpyuHIMIIBI peTUTUKALIAHN.
Myranuu. YUto BbI3bIBaET
u3MeHeHus B crpoennn JJHK.
[IpunMnBl penapanuu.
TpaHckpumus.

I'enetnueckuit kox. TpaHCasALUA.
Opranu3zaiiusi reHoMa BUPYCOB
[IpoTuBOBHpPYCHBIE CPEACTBA,
MEXaHU3MBbI UX JICHCTBUSI.
Opranuzanusi reHoMa OakTepuit

[IpakTruueckas paborta
«Brigenenune JIHK u3
OanaHa».
[IpakTuueckas pabora
«Mopens JIHK-
OpHUTAMI.
[IpakTuueckas pabota
«Ornpenenenue
KauecTBa MpenapaToB
JIHK ¢ nmomorpro
CHEKTPOPOTOMETPUN
(pu HATUYMH
o0opynoBaHus).
[IpakTuueckas pabota
«PennMkaTuBHaA
MalimHa (urpa-



Tema 3.
dapmMaKoJorus
(28 ua)

AHTHOaKTepUaIbHBIC IPENapaThl.
Opranu3zaiusi reHomMa 3yKapuoT
['eHOMHOE peaKTUPOBAHHUE.

[Tonstue o nekapcrBax. [IpuHUIHIEBI
MOAX0/1a K MOUCKY HOBBIX
JIEKApCTBEHHBIX CPEJICTB.
CKpUHUHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeliecTB. BeacbiBaHue
(abcopbiust) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUA.
TpaHCHOpT JIEKAPCTBEHHBIX
BelecTB. [ 'eHbl 1 OeNKu mepBoi
¢da3bl bnorpanchopmaryu. Ilytu
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. JKCKpenus u
sanuMuHaIMs. ['eHbl u Oenku
BTOpOH (ha3wl OuoTpanchopmaiuu.
®apmakoguHaMuKa. [ J1aBHOE U
no6ouHoe, pe30pOTUBHOE U
MECTHOE, IIPSIMOE, HEMPSIMOE U
pediiekTopHOE NEelicTBHE.

JIEMOHCTPAIIHS)».
[TpakTudeckas padora
«ITHP (Mmomens
aMIUTM(pUKALKs Ha
Oymare)».
[IpakTrueckas padorta
«Cuma mpoMoTOopay.
[TpakTudeckas padora
«Pemenue 3amau Ha
T€HETHYECKUU KOI».
[IpakTrueckas padora
«DoauHr OEIKOBY.
HccnenoBaTenbckas
pabota
«PacrmipocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuity.
[TpakTudeckas pabora
«Pabora B
COBPEMEHHBIX
reHeTHYECKUX 0a3ax
nanHbIX. [IpoBenenue
In silico ananusa
MOCJICOBATEIILHOCTEH
TEHOBY».
HccnenoBaTenbckas
paboTta «IKCTIepUMEHTa
10 OTPEJICTICHUIO
TOKCUYHOCTH BEILIECTB
Ha apTEMUJTUSIX .
[IpakTruueckas paborta
«Kapra skcnpeccun
10(haMUHOBBIX U
CEPOTOHUHOBBIX
pELEenTOPOB B MO3TE
MBIIIICH».
HccnenoBaTenbckas
pabota
«lloBeieHUYecKue TeCThI
Ha peiOkax Danio rario.
CBeTtno-TeMHas
Kamepay.
HccnenoBaTenbckas
paboTta
«]IoBeieHUYeCcKUe TECThI



Bubel B3anmonencTBus 1€KapCTB.
CuHeprusM U aHTaroHU3M Ipu
COBMECTHOM JIEVICTBUU
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBHIHOCTH
TpancMeMOpaHHBIN CUTHAJTUHT.
TuIbI KIIETOYHBIX PELENTOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATAIATUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKICTOUHBIE!
LHUTOIUIA3MAaTUYECKUE U SACPHBIE.
MexaHu3Mbl TUTaHA-PELENTOPHOTO
B3auMoencTBUs. CeNeKTUBHOCTD
(n30MpaTenbHOCTD) ICHCTBHS,
CBA3b «XMMHYECKAsI CTPYKTYpa —
dbapMakoIornyeckasi akTUBHOCTb
BEILECTB»

DapmMaKoIOTrHYECKON MOTYIISALUA
CHHANTUYECKON XOJIUHEPTUYECKON
nepenayu. MoJieKyJIsipHbIN
MEXaHMU3M JICHUCTBHUA U
dbapmakonoruueckue cBoictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJIOKATOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKoJIOTMUECKasl pETyJIALUs
AKTHUBHOCTH aJJpEHEPrUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aJpEeHOOIOKATOPBI,
CHUMITATOJIUTHKH.

MonekyinsipHas (hapMakoIorus
AHTUAJUIEPTUYECKHUX CPENICTB.
I'mctaMUHOBBIE PELIETITOPHI: TUIIHI,
MOJIEKYJISIpHAsi OpraHU3aLIMsL.
Crabunmuzatopbl MEMOpPAH TYYHBIX
KJIETOK: MOJICKYJIIPHBII MEXaHU3M
JefiCcTBUSA, OCOOEHHOCTHU
KJIMHUYECKOTO MPUMEHEHUS, TOUKU
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIMITUAHBIX
MEIUATOPOB.

MexaHu3M JIeUCTBUS U
IpUMEHEHUE MPENapaToB,
CTUMYJIUPYIOUIUX MPOLIECCHI
uMMmyHHuTeTa. @apmakoaoruueckas

Ha peIOkax Danio rario.
OTKpBbITOE TIOJIEY.
Uccnenosarenbckas
pabota
«IloBeneHuyeckue TECThI
Ha peiOkax Danio rario.
CraliHo€ OBEICHUE.
[IpakTuueckas padora
«BnusHue aapeHannHa
Ha CEepJICYHbIC
COKpAICHHS
(mporpamMmHOE
obecrieucHue)».
[IpakTuueckas padora
«I'mecromornueckue
npenapaTbl HUMMYHHOR
CHUCTEMBID».
[IpakTuueckas pabora
«I'meromornueckue
npenapaTsl HEPBHON
CHUCTEMBI».



XapaKTepUCTHKA NHTEPICUKUHOB:
MOJIyYEHNUE, MEXaHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3HOIOTUN OCTPOHA30BOTO
OTBETAa, MEIUALINS BOCIIAJICHUSI.
MonekynsipHbIil MEXaHU3M
IPOTUBOBOCIAIIUTEIBHOTO

e CTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MIPOTUBOBOCIIAJIUTEILHBIX CPEJICTB.
[ToHaTHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knetounslii u
HEPBHBIM HAPKO3.
dapMakoJoru4ecKas
XapaKTePUCTUKA OTACIIbHBIX TPYIII
HapKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTD JEUCTBUS Ha
LEHTPAIIbHYIO CUCTEMY.
®dusnosiornyeckuii Cox; ¢asbl CHa.
Buner Hapymennii caa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

MosiekynsipHbIE aCTIEKThI
Horuueniuu. OnuaTHbIe
pEeLenTopbl, UX THUIIHI.
DHkedanuHbl U SHAOP(UHBI -
SHJIOTCHHBIC JINTAH bl OTTMATHBIX
PELENTOPOB.

AHTHUIICUXOTHUYECKOE JICHCTBHE,
BIUSIHUE HA QYHKIIUIO
SKCTPANMPAMUIHONU CUCTEMBI,
AMOIUOHAJIbHYIO cepy, PBOTHBIN
LEHTp, apTePUAIBHOE JIaBJICHHUE,
HEHTP TEPMOPETYIISAIUU.
MonekynsipHble MEXaHU3MBI
JNEUCTBHS HEUPOJIEIITUKOB,
BIIMSIHUE Ha J10(aMUHOBBIE,
CEPOTOHUHOBBIE, aIPEHO- U
TUCTaMHHOBBIEC PELIEITOPHI, UX
JNEWCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha IETIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToreHnuan-3aBuCUMbIE HATPUEBBIE



KaHaJIbl KaK MHUIIICHU I[@f/iCTBPISI
MECTHBIX aHEeCTETUKOB. CIIOCOOBI
I/IHFI/I6I/IpOBaHI/IH IIOoTCHOUAJI-
3aBUCUMBIX HATPUCBBIX KaHAJIOB
MCCTHBIMHU aHCCTCTHUKAMU.

Monyab «MosekyasipHbie 0CHOBBI cejieknun» 9 kiaace (68 yacon)

TeMmbl

Tema 1.
MouJexkyJisipHas
ouoJiorus (20 u)

OcHoBHOE coaepxaHue

OCHOBHBIE BEXH Pa3BUTHS
MOJIEKYJISIPHOM OUOJIOTHH.
HyknenHoBbI€ KUCHOTHL.
OCHOBHBIE PUHIIUIIBI CTPOEHUS.
Marpuunslie cuHTe3bl. Permkanus
— OCHOBA KJIETOYHOTO JEJICHHUS.
[IpuHIMIIBI pETUIUKALIAHN.
Myranyu. YUTo BbI3bIBaCT
u3meHeHus B ctpoennu JJHK.
[IprHIMIIBI penapanny.
Tpaunckpunius. ['eHeTnueckui
koJl. Opranuzanusi reHoma BUPYCOB
[IpoTuBOBHUpPYCHBIE CPEACTBA,
MEXAaHU3MBbI UX JICUCTBUSL.
Opranusanusi reHoMa OakTepuit
AHTHOaKTEepHUaIbHbBIC TTpEnapaThl.
Opranu3zaiusi reHoMa 3yKapuoT
I'enoMHOE pegakTUpOBaHUE.

JlesiTeJIbHOCTD

KOJIbHHUKOB
[IpakTuueckas paborta
«Boiaenenne [JHK u3
OaHaHa».
[IpakTruueckas paborta
«Mogens JIHK-
OpUTaMmny.
[IpakTuueckas paborta
«OrnpeneneHue
KadecTBa MpenapaTon
JHK ¢ nomoristo
criekTpodoToMeTpum»
(mpu HATHYKH
000py0BaHUA).
[IpakTruueckas paborta
«PennkaTuBHaA
MaIlluHa (Urpa-
JICMOHCTPALIHS)».
[IpakTruueckas paborta
«ITHP (Mmomens
aMITipuKkanus Ha
Oymare)».
[IpakTuueckas pabora
«Cnia mpomMoTOpay.
[IpakTruueckas paborta
«Pemmenne 3aga4y Ha
TEHETHYECKUH KOJI.
Tpaucisus».
[IpakTruueckas paborta
«DonauHr OEIKOBY.
Hccnenosarenbckas
pabota
«PacnpocTpaneHue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabota



Tema 2.
MoaekyasipHbie
OCHOBBI F'€HeTHKH
(20 9)

[Ipenmer reneruxu. Kparkas
WCTOPUS Pa3BUTHUS MPEICTABICHUS
0 HaCJIEICTBEHHOCTH.

OT reHa K npusHaKy: KaKk
packpacuth Kota. UTo Takoe
npusHak? [IyTe OT reHa 1o
npu3Haka. Myranuu. AJieny.
['eTepo3uroThl U TOMO3UTOTHI.
JIOMUHAHTHBIC U PELIECCUBHBIE
aJIeIIN.

I'eHbI CTpOAT OpraHu3M.
BxitoueHue u BBIKIIIOUCHUE
OonpIoro Habopa reHoB. Kak
KJICTKU MTOHUMAIOT, KAKUE€ T€HbI
JIOJDKHBI paboTaTh.

JIMCKpEeTHOE HACJIEI0BAHUE
MIPU3HAKOB. 3aKOHBI MeHes:
OJIVH T€H - OAWH Npu3HaK. Cxema
CKpEIMBaHuA. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MOKOJIEHUA. 3aKOH paclIeIICHUs
IIpU3HaKa BO BTOPOM MTOKOJICHUHU.
3axoHbl MeHIems: HECKOJIBEKO
TE€HOB - HECKOJIBKO MPU3HAKOB.
JIuruOpuHOE CKpEIMBaHHKE.
HeszaBucumoe pacxoxneHue
xpoMmocoM. CrerneHHoe
HacJIeJJOBaHUE.

B3anmMopeiicTBue TeHOB.
AnenbHOE U HeaJuleNIbHOE.
Onpenenenue noja. [Tomoseie
XpoMOCOMBI. CaMIIbl U CAMKH.
Bnusinue pakTopoB okpyxkaromien
cpenbl. XpOMOCOMHOE
onpenenenue nojua. [lonoseie
xpoMocomsbl. [IpoGiema

JOITOJIHUTENIBHON X-XpPOMOCOMBI Y

KCHIIIWH. TpeXL[BeTHBIC KOIIIKH.

«PaboTa B OBpeMEHHBIX
IeHETUYECKUX 0a3zax
nanHbIX. [IpoBeneHue
In silico ananusa
MOCJIEI0BAaTEIAbHOCTEN
TCHOBY».

Ponesas urpa
«Annenu».
HccnenoBaTenbCKuil
MPOEKT MyTareHHbIE
(haKkTOopHI.

Ponesas urpa «Cyap0a
KJIeTKn». | eHbI-
MEPEKITI0YATENH.
[IpakTueckoe 3axanue
«AJTOPUTMBI JJ151
KJIETOK.
IIpakTUueckoe 3agaHue
«EnuHoobpazue
MIEPBOTO MOKOJICHUSD.
[IpakTueckoe 3axaHue
«Pacmienenue Bo
BTOPOM MOKOJICHUW.
HccnenoBaTenbCkuil
IIPOEKT «3aKOHHBI [ .
Mennemns B
AKCIIEPUMEHTEM.
IIpakTHueckoe 3a1aHue
«Pemetka Ilennera».
[IpakTueckoe 3amanue
«Hacnenosanme,
CLEMJICHHOE C ITOJIOM».
IIpakTrueckoe 3aHsTHe
«B3aumonencTBus
reHOB (MOJECIUPOBAHUE
CHUHTE3a U TPaHCIOpTa
MUTMEHTA B KIIETKY)».



Tema 3.
MouJuekyJisipHbIe

OCHOBBI CeJIeKIHH
(28 u)

I'eHbl B monmyJisiUsiX: BEJIUKOE
paBHoBecue. [onmynsuus. YacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajutenis. Y paBHeHue Xapau-
Baitn6epra. I[Tomysauuu
MEHSIOTCS: YUCJIICHHOCTb,
MUTpalMs ¥ BBIOOp Cympyra.
@aKTOpbl, KOTOPHIE BEIBOJSAT
MOMYJISIUIO U3 PaBHOBECHUS Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssinuu. Ponesas urpa
«3Iddext ocHoBaTens». peid
reHoB. Myrauuu. Heciyualinoe
ckpemuBanue. M3onsauus.
[Tonmynsunun MEHAIOTCS:
€CTECTBEHHBII 0TO0Op. Mexanusm
JIECTBUS €CTECTBEHHOTO 0TOOpA.
JIBoKymui oToO0p.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MO (DUKAITMOHHOM
u3MeHunBocTu. HacnenoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koapdpunuenr
HaCIeayeMOCTH pu3HaKa. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKJICOTHUIHBIE BAPHUAHTHI
reroB. JIHK-uun. ITonHoreHOMHBIN
AHAJIN3 aCCOLMALINM.

«OMBI» HaJI TEHOMOM.
[ToctrenomHuas spa. OOpaTHas
reHeTuka. «OMUKCHBIC)
uccnenoBanus. [Iporeom,
MeTabosioM. JloMecTuKanus u
HEHTPBI TCHETUYECKOTO
pazHooOpasus. [Toucku pactenuii c
«XOPOIIMMUY» TMPU3HAKAMHU JIJISI
yenoBeka. LleHTpbl reHeTUYeCKoro
pasHooOpasus. Hukonaii IBanoBHY
Basunos. Cenexkuusi.
KombOunarnmonnast u ru0puHas
cenekuus. ['ereposuc.

IIpakTHyeckoe 3axanue
«YacToThl amneneu,
TE€HOTUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbckui
MIPOEKT «AHAIN3
TE€HETUYECKOU
CTPYKTYpPBHI MOIMYJISIUN
(Ha ocHOBe 3aKOHa
Xapau-Baiinbepra)y.
Ponesast urpa «3¢dekt
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«ECcTeCTBEHHBIN
oTOOP».
HccnenoBarenbekue
paboThI
«MoaupukanuoHHas
U3MEHYHUBOCTD
pacTeHHI B Ipeaenax
BalllEro MecTa
KUTEIbCTBA.
[IpakTueckoe 3axanue
«ATPOHOMBD».
[IpakTueckoe 3axanue
«]'omouiiornueckue
PSABI HACIIEICTBEHHOM
U3MEHUYHBOCTH.



CoxpaHHUTh U U3YYUTh T'€HBI, YTOOBI
MeHATh Oynyuiee. Kak mpaBuibHO
XpaHuTh renbl. Komnekuun
FEHETUYECKUX PECYPCOB PACTCHUM.
[TpakTukym u/mnum
HCCIIEIOBATEIbCKUM ITPOEKT:
MeTo/1bI KyJIbTHBHPOBAHUS IN VItro
JUISl COXPAHEHHS TECHETUYECKUX
PECYPCOB PACTEHUN U JJIsSI
YCKOPEHHOM CEJICKIIUH
['eneTnyeckue NEHTPHI B HALIEN
cTpane. I e 3aHumMaroTcs
TCHETUKOW U TCHOMUKOM JJI51 HY KT
CEJIBCKOTr0 XO351CTBA.



