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INOACHUTEJIbBHASA 3AIINCKA

AKTyaJIbHOCTH U Ha3HaYeHHe mporpamMmsbl. [Iporpamma paspaborana B COOTBETCTBUU
¢ TpeboBanusiMu denepalibHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO
oOmiero oOpa3oBaHMs, OpPHUEHTHUPOBaHa Ha OOECNEeYeHHWE HHIUBUAYaIbHBIX MOTpeOHOCTEH
oOy4aloIuXcsi W HampaplieHa Ha JIOCTH)KEHHE IUIAaHUPYEMBIX pe3yJbTaTOB OCBOCHUS
MporpaMMbl  OCHOBHOTO  00miero o0Opa3oBaHHS C y4eTOM BbIOOpa  YYacCTHHKAMU
00pa30BaTEIbHBIX OTHOIIEHNUH KYpCOB BHEYPOUHO I€ATEIbHOCTU. DTO MO3BOJISIET 00ECTIEYNTh
eAnHCTBO 00s3aTenbHbIX TpeboBanuii @I'OC Bo BceM MPOCTPAHCTBE IMIKOIHHOTO 00pa30BaHUS:
HE TOJIBKO Ha YPOKE, HO U 3a €ro IpeeaaMu.

AKTyaJbHOCTh pEaJu3allMd JAHHOM IMporpamMmbl OOyCIIOBJIEHA CaMOil OCOOEHHOCTHIO
MPOEKTHO-UCCIIEIOBATENbCKOM  JIEATENBHOCTU. JTa  JACSTENIBHOCTh JIEKUT B  OCHOBE
MIO3HABATEIBHOTO HHTEpeca peOeHKa, SBISETCS 3aJ0rOM YMEHHMS IUIAHUPOBAaTh JIIOOBIE
JEHCTBUS M BaKHBIM YCJIOBHEM YCIIETHOM peanu3anunu uaen. JIrooble n3MeHEeHHsI COBpEMEHHOTO
oOmiecTBa CBsI3aHBI C MPOEKTaMH M HCCIEIOBaHUSIMU — B HayKe, TBOpYECTBE, OU3Hece,
oOuiecTBeHHON KU3HU. [10ATOMY Ba)KHBIM 3JIEMEHTOM pPA3BUTHUS JIMYHOCTH OOYYaroIerocs
ABIIAeTCA (POPMUPOBAHNE OCHOBHBIX HABBIKOB MPOEKTHO- UCCIIEI0BATEIBCKOM 1€ATEIbHOCTH.

[Iporpammoii mpeaycMOTpeHo (POPMUPOBAHHE COBPEMEHHOTO TEOPETHUUYECKOTO YPOBHS
3HAaHMM, a TaKKe M MPAKTUYECKOrO0 ONbITa paboThl € JIabOpaTOPHBIM O0OpPYIOBAHUEM,
OBJIAJICHUE TIPUEMaMH  HCCIEJOBATENbCKOW  JEATENbHOCTH. METOasl  OpraHu3aluu
o0pa3oBaTeNIbHOW U HAYYHO-UCCIIENOBATEIbCKOM  ACSITENIbHOCTH  MpelycMaTpHUBAIOT
dbopMupoBaHue y OOy4YarOImIMXCS HECTAaHIAPTHOTO TBOPYECKOIO MBIIIIEHUS, CBOOOJbI
CaMOBBIPXXECHUS U UHIUBUYAIbHOCTH CYXKICHHM.

Jlns  momHOro yuera mOTpeOHOCTEH y4yamuxcs B MPOrpaMMe  UCIOJIb3YeTCs
g depeHIIMPOBAaHHBIN MMOAXO0/, YTO CTUMYJIUPYET y4allerocs K yBEJIMUYEHUIO MOTPEOHOCTH B
WHJMBUIYaJbHON, NHTEIUIEKTYAIbHOW U MO3HABATEIbHON JEATENbHOCTU U PAa3BUTUIO HAy4YHO-
HCCIIEIOBATEeNIbCKMX HaBBIKOB. [Iporpamma crTaHer BOCTpeOOBaHHOM B TMEPBYIO OYEpellb
HIKOJIbHUKAMU, KOTOpPbIE HMMEIOT CTOWKHUNH HHTEPEC MU COOTBETCTBYIOLIYID MOTHBALMIO K
M3YUYEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA,eCTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B nmoapocTkoBOM BO3pacTe ydaliuecs MpOSBISIIOT CBOIO 3aMHTEPECOBAHHOCTb B TOM MIIU
WHOW 00JIaCTH 3HAHMIA, HAYYHOM HAIPAaBJICHUH WU TIPO(EeCcCHOHAIBHON JesTeNbHOCTH. Takum
00pa3zoM MpouCcXoauT (HOpMUPOBAHUE TTO3HABATEIHLHOU U MPOGECCUOHATILHON COCTABIISIONICH
JUYHOCTH, TIOMOTaeT YydYalleMycsi B OIpeAesieHnd Oyayliero >KM3HEHHOIO NyTH U B
npodeccruoHaIbHOM BBIOOPE TIOCTIE OKOHYaHUS MIKOJIBL. [10100HOTO poa 3anHTEPECOBAHHOCTh
CTUMYJHUPYET TOCTOSHHOE >KEJIaHHE IIKOJbHUKA K TO3HAHMIO HOBOTO, PACHIMPEHUI0 U
YIIyOJIEeHUIO COOTBETCTBYIOIIUX 3HAHUM, U

MOJTYYEHHUIO HOBBIX B TOM YHCJI€ IPAKTUUECKUX HABBIKOB, @ TAK)KE MOTUBHUPYET ydallerocs Ha
poOpUEHTAIIHIO.

[Iporpamma HaleneHa Ha MOMOIIb pPeOEHKY B OCBOCHMHM OCHOB OpraHHM3aluud U
OCYIIECTBIICHUSI COOCTBEHHOM MPOEKTHO-UCCIEIOBATEIbCKOW JEATENIbHOCTH, a TakKXke B
MpPUOOPETEHUH HEOOXOAMMOTO OMBITA NIl PA0OTHI HAJl MHANBUAYATbHBIM HUCCIEIOBAHUEM HIIN
npoekToM. [IporpamMma MoMoOXKeT HIKOJBHUKY B 0oJiee TTyOOKOM HM3YYCHHH HHTEPECYIOIICH
ero o0JIaCTH eCTECTBEHHBIX HAyK, a TaKKE€ B MPUOOPETCHUH BAXKHBIX COIMATBHBIX HABBHIKOB,
HEOOXOIMMBIX ISl MPOAYKTUBHON COLMANIM3AIMK U (POPMUPOBAHUS IPAKIAHCKON MO3UIINH:

— HaBBIKa CaMOCTOATCIBHOI'O pPCUICHUA AKTYaJIbHBIX HCCICA0BATCIbCKUX NN



MPAKTUYECKUX 3aJ]lay, BKIIOYAIOIIEro B ce0sd yMEHHE BUIETh U aHAIM3UPOBATH MPOOJIEMBI,
HY)KJAIOIUeCcss B pEUICHUH, YMEHHE JeTalbHO MpopadaThiBaTh M PEAM30BBIBATH CHOCOOBI
paboTl C HHUMH, YMEHHE IUIAHUPOBATh COOCTBEHHYIO pPabOTy M CaMOCTOSTEIHHO
KOHTPOJIMPOBATH CBOE MPOJABUKEHUE K KETAEMOMY PE3yJIbTaTy;

— HaBbIKAa F€HEPUPOBAHMS U OPOPMIIEHUSI COOCTBEHHBIX UAEH, 00J€UEHHS UX B YIOOHYIO
IUIsL pacipocTpaHeHust popmy;

— - HaBBbIKAa YBAXXHUTEJIBHOI'O OTHOIICHUS K UYKUM B3IJISAaM U UiestM, o(pOpMIICHHBIM B
paboTax Apyrux JrojAeH, Ipyrux aBTOPOB — BJIAJIENIbLIEB HHTEIJIEKTYaIbHON COOCTBEHHOCTH;

— HaBbIKa MYOJIMYHOTO BBICTYIUIEHUS Mepe]] OOJbIION ayTuTOpUEH, apryMEHTUPOBAaHUS U
OTCTaNBaHUA CBOEH TOYKM 3pPEHHUs, OTBETOB Ha BOIPOCHl CBEPCTHUKOB U B3POCIIBIX,
yOexAeHHs IPYyTUX B CBOCH MPaBOTE, MPOIBUIKEHUSI CBOMX UJIEH;

— HaBblka pabOThl CO CHEUHATU3UPOBAHHBIMH  KOMIIBIOTEPHBIMH  IPOTpaMMaMH,
nabopaTopHbBIM 000PYOBaHHEM, TEXHUUECKUMH YCTPOMCTBAMU, OMOIMOTEUHBIMU (POHIAMU U
UHBIMH pECcypcaMH, C KOTOPBIMH MOJKET OBITh CBsi3aHAa IPOEKTHO- HCCIEI0BATENbCKAs
JeSITEIbHOCTD IIKOJbHUKA.

Kpome Toro, pabGoTa MmIKOJIBHMKAa HaJ TMPOSKTOM WM UCCIEIOBAaHUEM OyIeT
CHOCOOCTBOBATh U PA3BUTHIO €TO aIEKBATHOW CAMOOLIEHKH.

BapuanTsl peanu3zanuu nporpaMMbl 1 POPpMBbI POBeACHUS 3aHATHI.

JlanHas mporpaMma paccyWTaHa Ha paboTy co mKoidpHUKaMu 5-9 kmaccos. [lemarory
Ba)KHEE aKIIEHTUPOBATh CBOE BHUMAHWE HE CTOJILKO Ha KadyecTBE pe3yjbTaTa MPOEKTa WIIU
HCCJIEIOBAaHUs, CKOJIbKO HA TOM, YTOOBI ydyalIuiics MoJydall 3HAaHHMS B TOM YHCIIE M 4Yepe3
BBINIOJIHEHUE TIPAKTHYECKOI0 3a/1aHus, JeJiajl BBIBOIbI U YMO3aKIIOUEHUS HA OCHOBAaHUHU CBOETO
UCCIIEIOBAaHUs, YYWICA CpaBHMBAThb €ro pe3yJbTaTbl C TEOPETUYECKUM MATEpUAIOM H
MCCIIeIOBAaHUSMU APYTHUX IIKOJBHUKOB. TakuM o0pa3om, NIKOJIbHUK OCBOUT OCHOBBI IPOEKTHO-
HCCIIeIOBATENbCKON JIEATEIbHOCTH W TNPUOOpPETET HAaBbIK KPUTHYECKOTO OTHOILUEHUS K
MaTepuainy.

[Tporpamma pa3Ourta Ha MOZIYJH, KOTOPhIE MOTYT OBbITh MCHOJB30BaHbI MO0 YaCTUYHO,
mnbo monHocThio. Tak Moaynp «Kak JKMBOTHBIE W pacTeHHs MPHCIOCAOIMBAIOTCS
(9BONTIOLIMOHHAST KOJIOTHS) MpeanojaraeTcss s M3ydeHus B 5 wiau 6 Kiacce B TeueHHE
omHoro roaa (34 uaca B rom). Moaymu «OCHOBBI paCTEHHEBOACTBa» U «BHOTEXHOIOTHS»
paccunTaHbl Ha 68 4yacoB U MOTYT OBITh peaqTu30BaHbl B T€UCHUU 2-X JieT (1o 34 yaca B TOf)
iy B TeueHuu | roxa (68 yacoB B roa). Bo BTopom cityyae BO3MOXKHO MPOXOXKACHUE 000UX
Monynen («OCHOBBI pacTeHUEBOACTBay B / win 8 kiacce, «buorexnonorun» B 7 unu 8 kiacce).
AnanornyHo Monaynu «MoONeKyIspHbIe OCHOBBI  (pu3nonoruu ©  (GapMakoIOTHUU» U
«MonekynspHbIe OCHOBBI CEJICKIIMNY» PACcCUMTaHbl Ha 68 4acOB M MOTYT OBITh peaii30BaHbI B
TeueHuu 2- x neT (mo 34 yaca B roxa) wiud B TeueHuu 1 roga (68 yacoB B rona). Bo Bropom
clly4ae BO3MOXKHO MPOXOXKAEHHE 000ouX Moayied («MoJekylsipHblE OCHOBBI CEIEKLUN» B 8
kJacce, « MoJeKyssipHble OCHOBBI (pu3nooruu u hapmakonorum» B 9 kinacce).

MoOXHO pPEKOMEHIOBATh MCIONB30BaTh MoOAyau «Kak JKMBOTHBIE U pacTEHMs
npucnocadnuBaTcsa», «OCHOBBI paCTEHHEBOACTBA», «MONEKYISIPHBIE OCHOBBI CEJICKIHI» B
KauecTBE HEMPEPBHIBHOTO oOpa3zoBaTelibHOro Iukia (5-9 kmacc mo 1 wacy B Hememno) s
KJIACCOB arpoOMOTEXHOJIOTMYECKOW HampaBieHHOCTH. Monynu «Kak >KMBOTHbIE W pacTEeHUs
npucrocadnuBaTcsa», «buorexHonormm» u  «MOJNEKYISIpHBIE OCHOBBI (DpU3HONOTHH U
(dapmakoorun» B KaueCTBE HEIPEPBIBHOIO 0Opa3oBarenbHOro mukia (5-9 kiacc mo 1 vacy B



HEJIEJII0) JUIsl KIIACCOB OMOTEXHOJIOTMYECKOT0 WM MEIULIMHCKOTO HaMpaBICHUIA.

B3aumocsBsi3b ¢ mnporpammoil BocnuTaHus. IIporpamMma Kypca BHEYpOUYHOU
NEeSATEILHOCTH pa3padoTaHa ¢ Yy4eTOM PEKOMEHIAIUNA MPUMEPHON MPOrpaMMbl BOCIUTAHUS,
YUUTBIBACT TCUXOJOrO-TIEarorndeckue OCOOEHHOCTH JAHHBIX BO3PACTHBIX KaTErOpHil. DTO
MO3BOJISIET HA MPAKTUKE COCAUMHUTH O0YYarONIyI0 U BOCIIUTATEIbHYIO JEATebHOCTD MeAarora,
OpPHEHTHUPOBATH €€ HE TOJBKO HA WHTEIUICKTYyaJlbHOE, HO M HAa HPABCTBEHHOE, COLIMAIBHOE
pa3BuTHE pebeHKa. DTO MPOSBIIAECTCA:

— B TMPUOPUTETE JHMYHOCTHBIX pE3YyJbTAaTOB peaIU3allMi MPOrpaMMbl BHEYPOUYHOM
NEeSATETbHOCTH, HAIEAIINX CBOE OTpPaXEHHE M KOHKPETH3alUI0 B MPUMEPHOM MporpaMme
BOCIIUTAHUS;

— B BO3MOXXHOCTM KOMIUIEKTOBAaHHS PAa3HOBO3PACTHBIX TpyHn JUisl OpraHu3aluu
npoOpPUEHTAIIMOHHON AESITENIbHOCTH MIKOJBHUKOB, BOCIHMTATEIbHOE 3HAYCHHE KOTOPBIX
OTMEYAETCs] B IPUMEPHOU MPOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (OpMax 3aHATHH IS MIKOJIHHUKOB, 00ECTICUNBAIOIINX OOJBIIYIO UX
BOBJICYEHHOCTh B COBMECTHYIO C MEJJarOroM U IPYTUMH ACThMU JIEATEIbHOCTh U BOZMOXHOCTh
o0pa3oBaHUsl HA €€ OCHOBE JETCKO-B3POCIBIX OOLTHOCTEH, KII0YeBOE 3HAYCHUE KOTOPBIX IS
BOCIIUTAHMS IOTYEPKUBAETCS IPUMEPHOUIIPOTPAMMON BOCIIUTAHMUS.

Oco0eHHOoCcTH PadOTHI YYUTeJsl MO mporpamme. 3ajaya Y4YUTENsI COCTOUT B TOM,
4TOOBl COMPOBOXKAATH Mpolecc MPOPEecCHOHATBHON OpPUEHTAIlMU NIKOJIbHUKA, pPacKpbIBas
NOTEHILIMAJ KaXXJI0r0 Yepe3 BOBJICUEHUE B MHOIOOOPA3HYIO JESATENbHOCTh, OPIaHU30BAHHYIO B
pasHbix ¢opmax. Ilpu sToM pe3ynapTaToM pabOTHl YUYHUTENs B IMEPBYIO OYEpEdb SBISAETCS
JUYHOCTHOE pPa3BUTUE Yyyallerocs. JIMUYHOCTHBIX pE3yJabTAaTOB YUYUTEIb MOXET JIOCTUYb,
yBJIEKash YYEHHKAa COBMECTHOM M MHTEPECHOM UM OOOMM JESTEeNbHOCThIO, YCTAHABIIMBAS BO
BpeMsl 3aHATUN JOOpOXKENATeNbHYI0, TMOJACPKUBAIOINIYI0 aTMocdepy, Hachlas 3aHSATUS
LEHHOCTHBIM COJIEPKAHUEM.

[IpumepHas cxema NpoOBEACHUS 3aHIATUHI 110 IPOTPAMME:

1. OOwsacHeHHE TEOPETHUECKOTO MaTepHalia o TeMe.

2. TlogrotoBka K OKCIEPHMMEHTAILHOMY 3aHATHIO, OOCYKJE€HHE OOBEKTOB IS
MPAKTUYECKOTO 3aHSTHSI.

3. TlpoBeneHne TPAKTUUECKOTO 3aHATHA — OCHOBHAs 3a]a4a OCBOCHHE METOIOJIOTHH
JTAHHOTO SKCIIEPUMEHTA.

4. TIo OKOHYaHHU TMPEIOKUATH JETSIM, KOTOPBIE 3aWHTEPECOBAUCH  JTaHHBIM
JKCIIEPUMEHTOM, pa3BUTh €ro B HCCIEAOBATENbCKUM mpoekT. Jlims sToro Heobxomammo
00CyIUTh 0OBEKTHI, KOTOPbIE YUEHUK OYJET HUCCIIeI0BaTh, COCTABUTH MIIAHIKCIIEPUMEHTA.

5. TToMoYb y4eHUKY MPOAHATM3UPOBATH PE3YIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3yNbTaThl IPOEKTHO-UCCIIE0BATEIbCKON JIEATEIbHOCTH MIKOJIBHUKOB MOXKHO
B IMpOIleCCE€ 3alllUThl UMHU CBOMX pabOT B paMKaX MIKOJIBHOW Hay4dHO- TMPaKTHUYECKOU
KOH(EepeHIINH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTHU

Moayab «Kak KHBOTHbIe M PpacTeHUs] NPHUCHOCAOIUBAITCH» (IBOJIIOLUOHHAS
3K0JI0THS) 5-6 Kjaaccel (34 yaca)

1. Mot uccnedyem scuewie o6vexmot (6 uacos)

CBoiicTBa U CTPOCHHE >KMBBIX OPTaHU3MOB (CTpOCHHE KJIeTKH). Bua, ocoOb — opranusm
KaKk eauHas cucrema. ApanTtanuu (mpucrnocoOnenus). [loHsiTHE TroMeocTasa KUBOTO
opranu3ma. Crioco0sI €ro Mojaep KaHus.

[lonsitue BapuaTUBHOCTU mpu3Haka. MccrnemoBarenbckue paboThl «Bce nau (CUHUIBL,
Oenku, 6epessl U T.1.) oguHaKoBbIe? DOTOKBECTY.

Orpannyenust Mop(oaorudeckux u pu3nonorudyeckux agantanuil. [louemy opranu3mel
HE CTAHOBSTCS OECKOHEYHO OOJBIIMMH, MaJIeHbKUMH, BcesaHbIM. [lpakTtuueckas pabora
«CocraBisieM KHUTY peKOPIOB PACTCHHM 1 )KUBOTHBIX HAIIIETO KPasi».

2. Bausanue okpyscatoweii cpeowt na sxcuevte opeanusmol (12 uacos)

dakTopel OKpyXarlied cpeabl (abMOTHYECKUE, OHOTUYECKHE, aAHTPOIOTEHHBIE).
[Ipumepbr  abuoTMyeckux  (AKTOPOB,  OKa3bIBAIOIIUMX  OCHOBHOE  BIUSHUE  Ha
KU3ZHEJEATEIBHOCTh KUBBIX OPTaHU3MOB: TEMIIEpaTypa, CBET, BJIAXKHOCTh. lIlpakTHueckoe
3ansatue «l[Ber u Termo» (KyOMKM JbJja B3BECHTh, IMOJIOKUTH B damku Iletpu Ha
pazHolBeTHYIO Oymary, uepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpEE pacTasii).
[Tpaktnueckoe 3ansitHe «YTO pacTBOpseTcss B Boae» (SKCIEpUMEHT «OKuakuid maom»).
[Ipaktuueckoe 3anarue «Auddysusa BemiecTB B Boje (pacTBOPHI)», «/BIKEHHE pacTBOPOB 110
uBeTKy». IlpakTuueckoe 3anstue «Jlen mmaBaer B Boje (aiicOepru, 3amep3aHue BOJOEMOB)».
[Ipaktuyeckoe 3ansatue «Jlem mpu 3aMmep3aHuM pacmupsieTcs» (pa3pylieHHE KaMHs
(moyBOoOOpa3oBaHME), 3aMEP3AHUE KIIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH IPHCIIOCOOJIEHUSI >KUBBIX OPraHU3MOB K a0MOTHYECKHM
dakropam. IlpucnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (pakTopam: Temreparypa,
BIaXHOCTh M cBeT. [lpaktuueckoe 3anarue «llly6a» (kyOuMKHM ibaa 3aBepHYTh B Pa3HbIH
MaTtepual, B3BecHTh). IIpakTuueckoe 3aHsaTHe «IIUrMEHTBI» (MOXKHO pa3leNuTh Ha BaTMaHE
Kpacutenu u3 ¢uomacrepoB». [Ipaktuyeckoe 3ansitue «Kak KMBOTHbBIE IUIABAlOT B BOJE»
(OKcrepuMEHT C MUIMETKOMN).

HccnenoBarenbckue padboTsl «BnusHue cBeTta (Temia, BIaXXHOCTH, COCTaBa MOYBBI) Ha
pacTeHMs B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBUAX» (HA JOCTYITHOMMATEpHUAIE).

3. Bsaumooeiicmeus xcuevix opzanuimos (4 uaca)

bruotnueckue (akropbl. 3aKOHOMEPHOCTH Pa3BUTHUS MEXBHUIOBBIX B3aMMOOTHOIICHUH.
KosBounmonus (XMIHUK-)KEPTBA; Mapa3uT-X035iMH) DBOJIOLUS CTpaTeruil 10ObIBAaHUS MHIIIH.
ConmanbHocTe. Buabi-Bcenenupl. Ilepedennr pactenmii- Bpeaurteneil. MccinenoBatenbckas
pabora «HaOmiomeHuss 3a B3aMMOOTHOIIEHUSMHU JKMBOTHBIX TIpU JOOBIBAHUW MHUIIU
(KOPMYIIKK i1 TTHL, A8 TOPOJICKMX WJIM CEIbCKUX JKMBOTHBIX). BeO-kamepn».
HccnenoBarenbckas pabota «PacnpocTpaneHre BUI0B- CHHAHTPOIIOB B HAIICH MECTHOCTI.

4. Yenoeek 6 scuznu pacmenuii u xcusomuvix? (6 uacos)

AHTpomnorensbie ¢aktopsl. [IpaBaa nu, 4TO MEPBOOBITHBIE JIIOAU KUJIM B TaApPMOHUHU C
npuponoi. OpoMallHMBaHWE W MPUPYYEHHE JKUBOTHBIX M pacTeHUM. 3ayeM cracaTh
BBIMUPAIOIINE BHJIbI, KaK 3TO Aenarb. KynbTypHble pacTeHHs U UX auKue npeaku. [louemy
BXHO HUX coXpaHaTh. Pa3HoOOpa3ue KyJIbTYpHBIX pAacTEHUHW M WX 3HAUCHUE B JKU3HU
yenoBeka. KpacHas kHura Bamieid reppuropun. Oco0o oxpaHseMble TEPPUTOPUH, 3aITOBETHUKN



Poccun u mwmpa. Ilpaktuueckas pabota «PazHooOpa3ue KyJIbTypHBIX PACTEHUN B BalleM
pErruoHe».

HccnenoBatenbckass pabotra «BinusHue aHTponoreHHbIX (AKTOPOB Ha pa3BUTHE
pacTeHHil B rOpoie/HACEIIEHHOM ITyHKTEM.

Dxkckypcusi/mpaktudeckas padbora «OOIIT B Bamem peroHe — yHHKadbHbIE OOBEKTHI
TIPUPOIBDY.

5. Okonozuueckue nuuiu (6 uacos)

buocdepa — onna u3 BaxkuHeumux odonouek 3emiid. YTo Takoe «IKOJIOTUYECKHE HUIINY U
Kak oHu Qopmupytorcs? dopmupoBaHue 3HAHUNA 1O OHOPA3HOOOPA3UI0 KU3HEHHBIX (OPM,
MOBEJACHUECKUX MPUCTIOCOOIeHUM, MOIUUKAIIMOHHAS U3MEHUYMBOCTH (Ha 0a30BOM YPOBHE).
PacturenbHbie cooOiiecTBa U UX TUIIBL. Pa3BUTHE U CMEHBI PACTUTEIBHBIX COOOIECTB.

HccnenoBatenbckue paboThl « IKOJIOTHUYECKUE HUIITU BOKPYT TeOs — onucanue (akTopoB
OKpYy>Karolieit cpenb». MccnenoBarenbckue padoTsl «DeHOTOTHYECKUE HAOTIOICHUS.

Monyab «OCHOBBI pacTeHHEBOACTBA» /-8 Kiaacchl (68 yacoB)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEeHHEBOJCTBO: OCHOBHBIE (PAKTOpPHI BhIpAIIMBaHUs pacTeHuid. VMcropus
pa3BUTHS arpoXxuMHuUeckux 3HaHui (padotel M.B. Jlomonocosa, FO. JIubuxa, byccenro, B.B.
HoxkydaeBa, K.A. Tumupszera, I1.A. Kocteruea, JI.H. [IpsaumankoBa u ap.). [Ipaktuueckas
pabota «bouka JluGuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna MOCTaHOBKM  arpo3kcnepuMeHToB. [locTaHOBKa  SKCIEPUMEHTOB €
pacTeHusiMU. BBIOOp TEeMBI, COCTaBJICHHE THIIOTE3bl, eI M 3a7a4 SKCIEPUMEHTa 10
BBIPAIIMBAHUIO PACTEHUN B KOHTPOJIUpYeMOu cpene. KOHTponn, MOBTOPHOCTH, IPOBEACHUE
skcriepuMmenTa. IlnanupoBanume oskcnepumeHnta. OIeHKa pe3yJabTaTOB  JIKCHEPHMEHTA.
UccnenoBarensckas pabota «®DakTophl, BIMSIOLME Ha MpopacTaHHe ceMsiH (pocT
MIPOPOCTKOB)».

OcBoeHHUE TEXHOJIOTUH KPYTJIOTOAMYHOTO BRIPAIIMBAHUS CAJIATOB M MUKPO3EJIEHU
B KOHTPOJINPYEMBIX UCKYCCTBEHHBIX yciI0BUAX. COOp YCTAaHOBKHM ISl BBIpAIIUBAHUS PACTEHUIN
B KOHTPOJIUPYEMBIX YCIIOBHUSX.

3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (20 uacog)

Bopna. PactBop. BoiTskka. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTh U pH pactBOpa.
Ponp XuUMUYECKHMX DJIEMEHTOB B NUTAaHUM pacTeHui. llonydeHue nuTaTeNbHBIX BEILECTB
pactenusimMu. [IpakTuueckas pabota «CxeMbl TUTATENbHBIX pacTBOPOB. PacueT 103 ynoopenuit
JUIS IATATENbHBIX PACTBOPOB.

Yao0peHus: opraHuyeckue, MUHEpajbHble, MUKpOOHOJOorMyeckue. TUIMbl MUTaHUS
pactenuii. BosnymHoe u MuHepalibHOe (KOpHEBOe) NMTaHHe pacTeHuil. TpaHcmopt
MATATENBHBIX BEIIECTB PACTECHUN: BOCXOASAIIMNA M HUCXOJAIINN TOK. BaxkHenmme KaauiHbIe,
docopHbie U a30THbIE yAO0OpeHus, MX cBoiicTBa. [IpocThle W cloXHBIE YIOOpEHUS.
[Ipaktuyeckas padora «IIpaBuna cmemmBanus ynoopennit» [Ipaktuueckas padota «Ilutanue
pacTeHMIi: TEXHOJIOTHS IPUTOTOBJICHUS MUTATEIbHBIX PACTBOPOB JUISl Pa3HbIX KYJIBTYp».

Poct u pa3BuTHe pacTeHui: STambl OHTOTEHE3a, (PAKTOpBI, BIUSAIOINIME Ha POCT
pacTeHHil: cBeT, TyCTOTa MocaloK, muTaHue, cyoctpar. [Ipaktuyeckas pabora
«MOHHMTOPUHT MUHEPAIBHOTO ITUTAHUS PACTEHUI.

Oco0OeHHOCTH MUTAaHUS PACTEHHM a30TOM. A30T M €ro 3HauY€HHE B KU3HU PACTCHHIA.



@®opMBbI a30Ta U UX MPEBpaAlllEHUE B TIOYBE.

Uctounuku Qocdopa ans pacrenus. 3HaueHue (ochopcoaepkanmx COeIUHEHUN B
kietke. Ponb Makposprudeckux coequuennit gochopa B 3HEpPreTH4eCKoM 0OMEHe.

Bnusnue kanus Ha  (Qu3MUecKHMe CBOWCTBA MPOTOIUIa3Mbl, Ha  (PEepMEHTHI
yIIEBOJOPOJHOTO OOMeHa, CHUHTe3 OenkoB W Ap. Ponb kamusi B mOJAepX aHUU HOHHOTO
OanaHca B TKaHX, B IIPOLIECCAX CAMOPETYIISILIUH.

PerynstopHas u cTpykTypooOpa3oBaTesbHasl poJib KajblUsl. Y4YacTue B 0Opa30BaHUU
KJIETOYHOM CTEHKH, MOAIEP>KAaHUH CTPYKTYPBhl MEMOpaH U PETYIISIIIHIS UX MPOHUIIAEMOCTH.

3HadeHure Maruus B MeTaboiIu3Me pacTeHuil. Maruuii B coctaBe XJiopoduiiia, CXoJICTBO
XJIOpo(UIUIA U TEMOTIIOOMHA KaK CBUJIETEIHCTBO €IUHCTBA OPraHMUECKOT'0 MHpA.

Cepa ¥ ero OCHOBHBIC COCIUHEHHUS, X POJIb B CTPYKTYPHON OpTaHM3AINM KIICTKH,
y4acTre B OKUCITHTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIHSIX.

MuxkposnemenTsl. [IpencraBiaeHuss 0 pojii MUKPOIJIEMEHTOB B MeTabOIM3Me PaCTEHHIA.
OcoOEHHOCTH TIOCTYIUICHUSI MHKPODJIEMEHTOB B pacTeHus. CHHEpPrusM M aHTaroHU3M
AJIEMEHTOB MTUTAHUS PACTCHU.

PactutenpHas JuarHocTMka W METONBI  WMACHTU(GUKAIMM  HEJOCTAaTKa/M30BbITKA
anemenToB nutanus. [Ipaktuueckas pabora «PacturenpHasi AMATHOCTHKAY.

UccnenoBatenbckas pabora «OlieHKa COCTOSTHUST KOMHATHBIX PAacTEHUM, pacTeHUN Ha
IIKOJILHON TEPPUTOPHUH, YCTAHOBKA MPUYUH IMMATOJIOTHYECKUX COCTOSHUHU (IIpU

HaJTNIUN ).

UccnenoBatenbckass  pabota «OlieHKa BIMSHHUS — pa3IMYHBIX  JJIEMEHTOB  Ha
COCTOSIHUE PAaCTEHH (COCTaBIEHUE PA3TUYHBIX TOJIKOPMOK).

4. Pezynamopwt pocma pacmenuii. 3awguma pacmenui (4 uaca)

[lonartue o perymsatopax pocta pacteHuid. CTHUMYIATOpbl pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEpE/UIMHBI, UUTOKUHUHBI). MHrubutopsl pocrta pacteHuit: 1. mpuponHbie
(abcuu3oBasi KHCIOTa W HEKOTOpbIe (PeHOJbHbIE BellecTBAa (MKyMapoBas, KOpUYHas,
CAJIMIIUIIOBAs K-Thl), 2. CHHTETHYECKUE (MOP(paAKTHUHBI, PEeTapIaHThl, 1e(POIHUAHTHI, IECUKAHTHI,
repOunuasl). OUTOMOHUTOPUHTI M OLEHKA COCTOSIHUS pacTeHuil. COBpeMEeHHbIE CIOCOOBI
mouutopuHra. I[lpakrtuueckas pabora «DUTOMOHUTOPUHI U OIICHKA COCTOSIHHSI PAaCTCHUHU.
CoBpemeHHbIE CITOCOOBI MOHUTOPUHTAY.

UccnenoBarensbckas paborta «BiausHUEe reTepoaykcuHa Ha mpopacTaHue (pocT Ha
pa3HBIX CTAAMIX, B PA3HBIX YCIOBUAX) Pa3IUUYHbIX PACTCHUI.

3amuTa pacTeHMid OT BpeauTenel: OoCHOBBI Omometona. [Ipaktuueckas pabota
«MHCcekTapuu: MpaBuia U yCIIOBUS Pa3BEACHUS NOJE3HBIX HACEKOMBIX).

5. Boonas, necuanas u nousennas Kyibmypbl, UX HNPUMEHEHUE 6 GbIPAUWUGAHUU
pacmenuii. Quzuonozua pacmenuii (8 yacos)

BojnHas, necuanast 1 mouBeHHasl KyJIbTYPbl, UX IPUMEHEHHE B BBIPAIIUBAHUN PACTCHUI.
[IpoBeneHue Bozbl B KOpHE U cTedsie pacteHuil. [Ipaktuueckas padbora
«KopneBoe naBneHue».

Boanblii pe’xuM pacTeHMii: CTpOEHUE YCThUIL: (DAKTOPHI, BIUSIONINE HA UX PACKPBITHE
U 3aKpbITHE. 3HAUCHUE MEXaHU3Ma PEryJIsAlUu UCIapeHus Biaru pacteHueM. [Ipaktuueckas
pabota «lIpuroToBneHue mpemnapara yCTbUIl METOAOM CIICTIKaY.

UccnenoBarensckue paboThl: «BiusiHue ycnoBuM coiepikaHMs pacTeHUM Ha
KOJIMYECTBO YCTBUID.



@doToCHHTE3 — YHUKAJIbHBIN TMpouecc pacteHuid. TemHoBas u cBeTtoBas (ha3bl
¢dorocunresa. 3naueHne GOTOCHHTE3a /IS JKUBBIX OpraHu3MoB. [IpakTtuueckas padota
«DyHKIIMOHATbHAS JUAarHOCTHKa  PacTeHUM o AKTUBHOCTH XJIOPOIIACTOBY
UccnenoBarensckas padora «Onpenenenue xiaopodpusuia A u b, onenka poTocUHTETHUECKOM
AKTUBHOCTH PacTEHUH U (AKTOPOB, BIMSIIOLUIMNX HA HEEY.

@dakTopsl pocTa pacTeHUil: BO3AyX U a’panus. [log3zeMHoe qpIXxaHWe pacTEHUM: COCTaB
IIOYBEHHOT'O  BO3/1yXa, ra3oo0MeH. ['a3000MeH 1pu O€ClOYBEHHOM BBIPAIMBAHUU.
[IpakTuueckas pabota «Aspammsa, CO2 u O2. Jlpixanue pacteHmii». IlpakTthueckas pabota
«/lpIxaHue pacTeHUI: OLIEHKAa NHTEHCUBHOCTH JIbIXaHHS PACTEHUIH TIJIOI0BY.

UccnenoBarensckue padboTel: «BrnusHue ciocoda BeIpamuBaHus (COCTaBa MUTATEIbHOMN
CMECH, CXEMBI BHECEHHSI) HA POCT U Pa3BUTUS PA3TUUYHBIX PACTCHHII.

6. Kyavmypuoie pacmenus. Cospemennvie acnekmut cenexuyuu (20 uacos)

Kak yenoBek ctan ucnosb3oBarh pacteHua? CBsi3b pa3BUTHS LUBUIN3AIMHN YEJIOBEKA U
onoMalliHMBaHus pacteHul. Jlomectukanus. uckyccus «/lomectukanus, Bce JIM pacTEHUS U
KUBOTHBIE, KOTOPBIE KUBYT PSIIOM C YEJIOBEKOM UM OJOMAalIHUBAIOTCA? MOXXHO JM CUHUTATh
TapakaHa OJJOMAlTHEHHBIM )KUBOTHBIM ?)

HacnencTBeHHOCTh M M3MEHUHMBOCTh — OCHOBHBIE CBOWCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunbsl  usmeHunBocTh. I[IpakThueckass pabora «MonudukanroHHas
M3MEHYUBOCTH (JIUCThSI, UTOJIKU C OJHOTO JIEPEBA)».

['en — MaTepuanbHBIII HOCUTEIb HACIEICTBEHHOCTH M W3MEHUYMBOCTU. HyKileMHOBBIE
KUCHOTHI. Jlokanu3amusi reHeTH4ecKoro Marepuana B kietke. JleneHue kieTok. Perumkanus
JIHK. OcHoBHasi norma MoJekyisipHoil Ouonoruu. Tpanckpunuus. Tpancusmus. Myranuu.
[Ipaktuyeckass pabora «l'eH — WMHCTpyKUMs N0 cOOpke KiIeTku (Ha Owucepe WU
KOHCTpyKTOpe)». I[lpakTtnueckas pabora «Mytamus Ha OytepOpoae (J1000M OOBEKT U3
npeabIaynieil paboThl, e U3MEHEHUE WHCTPYKIMH NPUBEIET K M3MEHEHHUIO BHEIIHErO BHJA
00BEKTA)».

DddekT OyTBIIIOYHOTO TOPJIBIIIKAa ¥ TeHeTHYeCcKoe pa3zHooOpas3ue. Uto takoe reHOaHK?
3aueM COXpaHATbh TEHETHYECKUE pecypchl pacTeHui? (OCHOBHBIE CIOCOOBI COXpaHEHUs
TeHETHYCCKHX PECYPCOB pacTeHwuid (ex situ u in Situ).

3nauenue pabor H.U. Basunopa. 3akon TOMOJIOTUYECKUX  PsAoB.  LleHTpsl
MPOUCXOXKACHUS  KyabTypHbIx pactenni H.M. Basumoau II.M. JKykosckoro.
[IpakTuueckass pabora mo rpymnnaMm «OTKyda Ha HAIIMX CTOJaX (QPYKThI/OBOLIU/3TAKI.
OcHoBHBIE MeTOoAbl cenekiuu. [uOpunmzanus. @opmbel  oTOopa. OCHOBHBIE
HAMPABJICHUST CEJICKIMH: YIy4YIICHHEe YPOXKaWHOCTH, YCTOWYMBOCTH K OHOTHUYECKUM H
abuotuueckuM (pakropam. [IpakTuueckas padota «BripanmBaeM ropox. Kak nposectu
CKpEIIUBaHHUE Y TOPOXay.

Ectb mmu  xm3Hb B mpoOupke? buoTexHonmoruss  KyJabTypHBIX  pPacTEHHUH.
UccnenoBarenbckas  pabora  «BeIpammuBanue  pacteHuid B mpoOupke»  (MOXKHO
BOCIIOJI30BAThCS Pe3ybTaTaMU MPEAbIIYIIUX SKCIIEPUMEHTOB 110 COCTABIICHUIO MTUTATEIbHBIX
pPacTBOPOB JIJIsl PACTEHUN).

Kak uenoBex moxer moauduuupoBath pacTeHus? ['eHeTHueckoe pelaKTHpOBaHUE.
CoBpemMeHHBIE TOAXOABl M JIOCTH)KEHMSI TEHETUYECKOTO PENAKTUPOBAHUS PACTEHUM.
[TpakTrueckas pabora «I'eHOMHBIE HOKHUIIBI (MoaenupoBanue padotel cucteMbl CRISP-Cas).

7. Pacmumenvhasn npodykuyus. (8 uacos)



Hanzemubie 1 moa3eMHbie opradbl pacteHuil. [lober u BugoM3MEeHEHHBIM mo0er
pactenuii. CriocoObl pa3MHOXKEHHS PACTCHUH.

[TonaTne 0 KadecTBE  MPOAYKTOB  TUTaHusd. IIpoOiaeMbl  KOHKYpEHIIUH
OTEUYECTBEHHBIX MPOIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKH M CPEACTBA

coxpaHeHus TpoaykToB muTaHus. [Ipaktuueckas paborta «lIpenenbHO TOMyCTUMBIE
koHnentpamnu (I[IJK) m wmerompr KoHTpods ©6€30MaCHOCTH PACTUTEIBHBIX TPOIYKTOB
MUTAHUS.

Mukpo3enenb: MOJIE3HOCTh M TexHojorus. HMccnegoBarenbekass pabora «OueHka
KauyecTBa BhIPAILIEHHOW MUKpO3eJeHn» (1100 CBOS, TMOO U3 Mara3uHa).

Xumuyeckuit aHanu3 npoAykiuu. OcHOBBI criekTpodoToMeTpuu. [loTeHumnomerpus.
Xpomartorpadusa. Ilpaktudeckas pabora «MeToabl OIEHKM KayecTBa PACTUTEIIbHON
OPOAYKIMHU: XpaHEHHWE W COXPAHHOCTh IHTATENbHBIX BEMIECTB» (MO JOCTYITHOMY
000pyI0BaHHUIO).

UccnenoBatensckas pabota «Omnpenenenue ButamuHa C  MeToloM 0OpaTHOTO
TUTPOBAHMUS B IIJI0JIaX HA PA3HOM CpOKe (CIIoco0€e) XpaHEHUsD.

Monyab «buorexnoaorus» 7-8 kiaaccsni (68 yacoB)
1. Buomexnonozus (4 uaca)

[TonsiTHe OMOTEXHONOTUU. 3a4eM YeJIOBEKY OMOTEXHOJIOTUH, B YEM UX MPEUMYILECTBO
nepes XMMHUYECKHMM CHHTE30M. OCHOBHbIE OMOOOBEKTHI OMOTEXHOJOTHMH: MPOMBILIUICHHbBIE
MUKpPOOPTaHU3MBI, KIETKHM U TKaHU PACTCHHH, KUBOTHBIX M UEJOBEKa, OMOKATAIM3aTOPHI.
[Tpaktuyeckas pabota «[Ipumepsl mpuMeHEHUS OMOTOTHIECKUX 0OBEKTOB B TBOCH YKH3HI.

Cripbe 151 OMOCUHTE3a U OIIEHKA €ro OMOJIOTUYeCcKOi 1IeHHOCTH. OCHOBHBIE UCTOYHUKU
yriepoaa, a3ota, ¢ocdopa, MUKpodIeMeHTOB. lcciaepoBaHue HOBBIX HCTOUYHHUKOB CHIPhS
(BKJTIOYAsi BOIPOCHI €T0 MpEeABApPUTEIBHON 00paboTKH), pa3paboTKa HOBBIX MUTATEIHHBIX
cpel, B TOM YHCJIE BKIIOYAIOMUX OMOCTHUMYIATOPHI W JPYTHE DJIEMEHTHI YIpaBICHUA U
ONTHUMHU3AIMH MPOIIECCOB OMOCHHTE3a. MeToAbl ONTUMU3AIIMUITUTATENIbHBIX CPEI.

2. Mukpoouonozus (12 uacos)

[TonoxeHne MpoOKapuOTOB B CHCTEMe OpraHudeckoro mupa. Ctpoenue OakTepuaIbHON
kinetku. Knaccudukanus 6axrepuit. Mopdomorust 6akrepuit. [Ipoctbie U CloXXHBIE METOJIBI
okpamuBaHusa Oaxtepuil. dusnonorus O6akTepuil: TUTaHUE, AbIXaHUE, POCT U Pa3MHOXKEHUE.
3HaKOMCTBO C JOMEHOM Apxeu (9KCTpeMOPUIBHOCTh, OCOOCHHOCTH CTPOCHHS KIIETKH).
JlaboparopHas paborta «®PukcupoBaHHbIE mpenaparbl Oaktepuil. Omnpepnenenue (Gopmbl
MPENJIOKEHHBIX KYJIbTYp MHKPOOPTaHHW3MOB, HCIIOJIb3ys MPOCTOM METOJl OKpPacKu»
JlaGopaTtopHas pabora «OmnpeneneHue THUIA KIETOYHOW CTEHKH METOJOM OKpPAIIUBAHHS IO
['pamy» (Ipu HaTMYUU PEAKTUBOB).

Momnounokucnoe u cnuptoBoe OpoxeHue. DotorpodHbie U XeMOTPOhHBIE OAKTEPHH.
Kunernueckoe omnucaHue Inporecca pocTa MUKPOOPraHM3MOB. ODKCHOHEHLMAJIbHAs MOJEIb
pocta. Kunernka rubenu wmukpoopranusmoB. JlaGopaTopHas pabota «Ilpurorosnenue
NPWKU3HEHHBIX NPENapaToOB MOJIOYHOKHUCIIBIX OaKTepuiiy.

[TaTorennsie Oaktepuu. UymHas majouyka W uepHash CMepPTh, OOTYIHM3M, CTOJIOHSK,
TyOepkyne3. Mcropust 60pb0bI ¢ OakTepranbHbIMU HHPEKIMsIME. JIabopaTopHas padoTa
«IloceB cmpiBa ¢ pyk Ha yamku llerpm». JlaGopatopHast pabora «Bwigenenue 4mcTOM
KyJIbTypbl OakTepuil. Meron pasBeiaeHuil. MeToa wucrtomiaromero mrpuxa». JlabopaTtopHas
pabora  «Mopdonoruueckass ~ XapaKkTEepUCTHUKA  BBIACICHHOW  YHCTOM  KYyJIbTYPBI:



XapaKTepUCTUKA KOJOHUHU, (hopMa OaKTEpHil, TUIT KJIETOYHON CTEHKH.

BoiiHa OeckOHEYHOCTH: aHTHOMOTHKH MPOTUB Oakrepwil. MexXaHU3MBI AEWCTBUI
aHTHOUOTHKOB. MeXKieTouHasi KOMMYyHUKaIusi Oaktepuii. YyBcTBO KBOopyMma. JlaboparopHas
pabota «CpaBHEHHE pOCTa MUKPOOPTaHU3MOB Ha Yalike 0e3 U ¢ J0OaBICHUSI aHTUOHMOTUKOBY
UccnenoBarensckas pabota «llomck MUKpoOOpraHu3sMoB 0O0JaJalOIIMX aHTAarOHHUCTHYECKOMN
AKTUBHOCTBIO).

[Ipumenenune Gakrepuil yenoBekoM. KuHeTnueckoe omrcaHue OMOCHHTE3a MPOIYKTOB
MUKpOOpranu3MaMu. bakTepuu, KOTOpble MOTYT pasjarath IUIacTHK. MccinemoBaTenbckast
pabota «Bblenenre MoTIOUHOKUCTBIX OaKTepUid, HCCIIEOBAaHIE UXAaKTUBHOCTH.

MuxkpoopranusMbel B arpoOMOTEXHONOTMH. VCKyCcCTBEHHbBIE acCOLMAlMM PACTEHUU ¢
MUKpoopranusmamu. MccnegoBarenbckas pabora «Bbinenenune OakTepwii MOJIE3HBIX IS
pacTEeHUN».

3. dykapuomuueckue opzanusmvl ¢ Guomexnonozuu (niecresvle zpudvl, OpPoOIHCHCU,
6ooopocau) (12 uacos)

[1necueBbie TPUOBI TPOTYIIEHTH OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

OO6mmas xapakTepucTHKa APOXOKeH caxapoMulleToB. McTopust nCIonb30BaHUS APOXIKEH
B TPAAUIMOHHON  OMOTEXHOJNOTWU.  TEXHOJOTMM  BHHOJENMS U XJIeOONeueHus,
CHEIMAIM3UPOBAHHBIE packl Jpoxoked. Merabonusm apoxoked. Peakuus cnupToBOTrO
opoxenus. Jlabopatopnas pabora «Ilomcuer KIETOK [poxke B Kamepe [opsieBay.
Jlaboparopnas pabota «OOHapykeHHE MPOAYKTOB CIIUPTOBOTO OPOXKEHHUSI: STUIIOBOTO CIUPTA
U yraekucioro razay. [lomydeHue BTOPUYHBIX METAa0OIUTOB B JpoxokaX. Jpodoku Kak
NpOoAYyLEeHTHI OnoTorauB. [lonydyenne neneBbix OEITKOB B APOXIKAX.

OCOOEHHOCTH BEreTaTUBHOTO M TIOJOBOTO Pa3MHOXEHHUS Yy JAPOXKeH, 3HaueHue
M3Y4YEHMS] MUTO3a U IUTOKUHE3A JUIsl ONITHUMHU3AIMH IPOLECCOB KYJIBTUBUPOBAHUS IPOKIKEBBIX
HITAMMOB, TOHMMAHMsS TPUYMH MATOTEHHOCTH JpOAOKEHM W TpuOOB, TNOHUCKA MHILIEHEH
GyHTUIUIOB M pa3pabOTKU HOBBIX JICKAPCTBEHHBIX mpemnaparoB. Jlaboparopnas pabora
«Habmonienne pa3MHOXKEHHSI JIPOXOKEBBIX KieTok». IIpaktuueckass pabora «[lomyuenue
TBOpora M Kedupa Ha OCHOBE MOJIOYHOKUCIBIX Oaktepuid». Ilpaktuyeckas pabota
«OCHOBHBIE BUJbBl KBAaca M HMX XapaKTEPUCTUKA»

«Apox:ku U MOJIOYHOKUCIBIE OakTepuH, NpPHUMEHsSeMble s TPOU3BOJCTBA KBacay.
[Ipaktuyeckass pabora «CpaBHUTEIBHBIM aHaAIU3 pPa3BUTUS JIPOXKIKEH B a’pOOHBIX U
aHa’poOHBIX  ycnoBusax». [Ipaktuueckas pabota «MeTonbl OICHKA CBOWCTB

xyie0oneKkapHpIx  Apoxokei. OCOOEHHOCTH TIPUMEHEHUS TPECCOBAHHBIX, CYIICHBIX U
WHCTAHTHBIX JApoxokeiy. HMccnenoBarenbckas pabora «BnusiHue (QU3MKO-XUMHUECKUX
(akTOpOB Ha KaYECTBO OMOTEXHOJIOTUUECKOHN MPOIYKINH (KBac, Keup, ChIp, XJIe0 U ap.)».

Bomopocnu — mepcnekTUBHBIM OOBEKT JUIsi TPOM3BOACTBA O€iKa W yrieBOOB.
brorexHomornYecKkue METOAbl OUYUCTKUA TBEPJBIX, )KHIKHX OTXOJIOB M ra3000pa3HBIX OTXOJ/0B
npou3BoACTB. CtouHbie BOMBI. CXeMbl OYUCTKU. BHOPUIBTPHI, a’pOTEHKH, METAaHTEHKH,
OKCUTEHKM. AKTHUBHBIM WJI M BXOJSAIIME B HETO0 MHUKpoopranusmel. Hcnosb3oBaHue
BOJIOpOCTIEHi B OYHMCTKE CTOYHBIX BOJ. McciemoBarenbckasi pabora «BmustHue ¢usnko-
xuMHuueckux (hakropoB Ha poct Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennasn ungopmauus (8 uacos)

HacnencTBeHHOCTh M M3MEHUHMBOCTh — OCHOBHBIE CBOWCTBA JKUBBIX OPraHU3MOB.
N3menunBocth. Buasl  uw3MeHunBocTh. [Ipaktumdeckas pabora «MoaudukanuoHHas



W3MEHUYUBOCTb (JIUCThS, UTOJKHU C OJJHOTO JIEPEBA)Y.

['en — MarepuaIbHBI HOCHUTENb HACIEACTBEHHOCTH M W3MEHYMBOCTH. HyKIleMHOBBIC
KUCHOTHI. Jlokanu3zaiusi reHeTH4ecKoro Matepuana B kietke. Jlenmenue kieTok. Perumkanus
JHK. OcHoBHast gormMa molekynspHoi Ouosnoruu. Tpanckpumius. Tpancisuus. Myrtamuu.
[Ipaktnueckass pabora «l'eH — WMHCTpyKUMs 1O cOOpke KiIeTKku (Ha Owucepe WiIn
KOHCTpyKTOpe)». Ilpaktmueckas pabora «Mytamus Ha OytepOpoae (J1000H OOBEKT U3
MpeabIAyIneii paboThl, Iie M3MEHEHNE WHCTPYKIIMU TMPHUBEACT K U3MCHEHHUIO BHEITHETO BHJIA
00BEKTa)».

5. Bupyconozus. (6 uacos)

[TonoxkxeHnne BUPYCOB B cHUCTeME OpraHuyeckoro mupa. CTpyKTypa W XUMHUYECKUN
coctaB  BUpycoB. Kimaccupukanus  BupycoB. Penpomykums  BupycoB. I[Ipocmotp
JOKYMEHTaJIbHOTO (pMiIbMa O BUPYCaX.

Bupycsl - Bo3Oyautenu uHQEKIUMOHHBIX Oosie3Heil. OukoBupychl. bakrepuodaru:
CTpOCHHME, CBOWCTBa, mpuMeHeHue. [Ipaktuueckas pabora. «MeTon pa3BeICHHIN
[Ipaktuyeckas padota. « TutpoBanue 6akTeprodarony.

buonorudeckue MeTo 161 60pHOBI C BUPYCAMHU.

6. TI'ennas umnscenepus u 6uomexnonozuu. (8 uacos)

OcHoBbl TeHHOW wuHXkeHepuu. Bektopa. Cnemnududeckue ¢GepMeHTH OaKTEpUIA.
[IpakTuueckass pabota «OHIOHYKJI€a3bl pPECTpUKIMU (paboTa C  HYKICOTHIHBIMU
MOCIIEZIOBATENILHOCTSIMU Ha Oymare)».

buorexnonoruun mnpoaykuuu OeNKOB B OaKTepUANbHBIX KyIbTypax. JlocTmkeHus
TCHHOW WHXCHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajganTUBHOIO HWMMYHHTETa OakKTepuil M apxeil.

[Mpaktrueckas padota «I'ennbie HOxHUIBI - CRISPR/Cas (moaenuposanue va oymare)»['MO.

Mertonap nonyuenust ' MO. Urpa-nuckyccust «Boeiurpaii rpant Ha co3ganne [’ MOy.

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JlomecTUKaysi OCHOBHBIE JOMAIHUE XUBOTHBIC; COBPEMEHHBIE JKCIIEPUMEHTAaX IIO
JOMECTUKAIIMK KUBOTHBIX (JUCHIIA, HOpPKa M JAp. — OKCIEPUMEHThl HAyYHOM IIKOJBI
akanemuka benseBa). [{uckyccust «JlomecTukaiusi, Bce JIM pacTEHUS U >KUBOTHBIE, KOTOPBIE
KUBYT PSIOM C YEJIOBEKOM UM oJoMamiHuBaroTcsA? MOXHO JIM CUMTAaTh TapakaHa
OJIOMAIIHEHHBIM )KMBOTHBIM 7).

CoBpeMeHHbIE METOJIbl B KMBOTHOBOJICTBE: TpPAaHCIUIAHTAIMsI 3MOPHOHOB, XUMEpPHBIE
KUBOTHbIE,  KioHUpoBaHHue. [IpakTuueckas  pabora  «Meroauka  KJIOHUPOBAHUS
(MonenupoBaHue Ha Oymare).

OcHoBHbBIE 00JIE3HH KUBOTHBIX M POJIb MATOT€HHBIX MUKPOOPIaHU3MOB U MApPa3UTOB B
pa3BuTUM 3a00JIEBaHUI OMAIIHUX >KUBOTHBIX M OCHOBHBIX Mepax OOphOBbl C HHUMH; pOJIb
MOJIE3HBIX MHKPOCMMOMOHTOB B OpraHM3ME KHUBOTHBIX. [lonoxkurenbHOe W MOOOYHOE
(oTpHULIATENBHOE) BO3AECHCTBUN AaHTHOMOTUKOB Ha OPraHU3M B XO/JI€ JICUEHUS JKUBOTHBIX; LIEJIH U
3alayl  BeTepuHapuu. buotexHomorus KopMOBBIX TmpemnapaToB. Ilpakthueckas pabota
«CocTraBiieHue panuoHa NUTaHWS JKUBOTHOI'O, pacyeT pacxoJ0B Ha COJEpKAHUE».
UccnenoBarenbckas padborta «OleHKa KadyecTBa MOJIOUHONTIPOTYKITI.

8. Buomexnonozuu é pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTOAbl cenekuuu. ['ubpuamsamms. @Popmsl  or6opa. OCHOBHBIE

HallpaBJICHUs CEJIEKLMU: YIYUIIEHHE YpOXKANHOCTH, YCTOMYMBOCTU K OHOTHYECKMM U



abuotnueckuM (¢akropam. IIpaktuueckass pabora «BeipammBaem ropox. Kak mnposecTu
CKpELIMBAHNUE Y FOPOXay.

OcCHOBHBIE TOAXOJBI  CENEKIMU U  OUOTEXHOJOTHUH KYJIbTYPHBIX PACTCHHIA,
I'mOpuansanus, oTAajleHHas  TUOpUAM3AlMs, HCKYCCTBEHHBIH  OTOOp,  TeTepo3uc,
TpaHcopMalus, MyTareHe3, FreHeTH4eckoe penakrupoBanue). Mcropus cenekuuu B Poccun u
MUpE, UICTOPHUS Pa3BUTHS BaXKHEHIIINX COPTOB KYJIbTYPHBIX PACTEHUM.

Kak genoBek mMoxxeT MoaupuuupoBath pacteHus? ['eHHas nHxkeHepus pacteHuid: Uto
Takoe TeHEeTHYecKass WH)KEHepus pacTeHuil. TpaHcreHHble pacTeHus. MeTonpl MOJy4YeHHUS.
OO6pa3oBanue omyxosiel y pacTeHuil. ArpoOaktepuanbHas Tpanchopmarus: Ti-mia3mMuabl.
I'enst T-JIHK. MonexkynspHO-reHeTUYeCKHe MeXaHM3Mbl TpaHchopmaluu. [eHernueckoe
penaktupoBanue. COBpEMEHHBIE MOAXOJbl U AOCTHKEHHSI T€HETUYECKOTO PEeJaKTHPOBAHMS
pactenuii. IlpakTuueckas paborta
«["eHOMHBIC HOXHHMIIBI (MOIEHpoBaHue padoThl cuctemMbl CRISP-Cas).

Ecte nmu xu3up B mpoOupke? bBHOTEXHONOTHS KYJIBTYPHBIX pPacTCHUH.

UccnenoBarensckas pabota «BripanuBanue pacTeHu B mpoOupKe (MOKHO BOCIIOJIB30BATHCS

pe3yapTaTaMy MPEAbIIYIIUX SKCIEPUMEHTOB MO COCTABJICHUIO MUTATEIbHBIX PACTBOPOB IS

pacTeHuil)».

Moayab «MoJieKkyjasipHblie 0OCHOBBI ¢u3nooruu u papmakosorum» 9 kiaace (68 yacon)
1. @usuonozuueckas xumus. (20 uacos)

Beenenue. buorennsie snementsl: opraHoreHsl: O, C, N, H. AxrtuBHble (opmbl
KHCJIOPO/Ia, UX TMOJy4eHUE, HEHTpaIn3aIius.

MakpodieMeHThI: TPOLIEHT COJAEp)KaHUsT B OpraHU3ME, BBINOJHSAeMas (QyHKIHS,
cojepxaHue B mpoaykTax nurtanus. Ca2+ - cBs3pIBarolue OCIKH, ACTIOHUPOBAHUE KabIIUs,
PETYIISIIUS YPOBHS KallbllMsl B OpTaHU3Me: TOPMOHBI TIouek. Mg — cTpoeHue Xjaopoduiia, ero
aKTUBAIMsI COTHEYHOM SHEPTrHUEH.

MuKposIeMeHTbl: B KakKMX MOJIEKYJIaX COJEpXkaTcs, BBIMOJHAeMas (QyHKIHS,
cojepxaHue B MpoaykTax nurtanus. [locineacTBus nepego3upoBKH MHUKPO3JIEMEHTaMHu. Fe —
yCBaWBaeMbIE THUIIBI COCTUHEHUM jkene3a. ['eMonmpoTenHbl, reMOIMaHnuH, ITUTOXpombl. CU —
YCBOEHHE U TpaHCOPT Meau. benku, conepxaimue Meap. [latonornyeckue cuHAPOMbl MeHke
u BusibcoHa, cBs3aHHBIE ¢ METa00JIM3MOM METH.

Toxkcuunsie aneMeHTsI [lepuoguueckoil cucteMsl sl opranusMa. BinusHue HepocraTka
MaKpO U MHUKPO3JIEMEHTOB Ha KUBbIE OPTaHU3MBI.

UccnenoBatennckas padota «KonmnuecTBeHHast OLIEHKA COJIEPKAHUS MUKPOIJIEMEHTOB
WM BUTAMHHOB B TTUIIEBBIX MPOAYKTaX)

Kupsl. 3a0oneBanusi 4eOBEKa, CBSI3aHHBIC C HAPYIIEHUSMHU XUPOBOTO OOMEHa.
JlncnunuaeMuu.

YrneBoapl. 3a0607eBaHNs YEJIOBEKA, CBSI3aHHBIC C HAPYIICHUSMHU YTJIEBOJHOTO OOMEHa.
CaxapHbIit 1uaber.

benku. Ctpoenue. 3a0onieBaHus 4YENOBEKa, CBSI3aHHBIE C HAPYIICHUSIMH OCIKOBOTO
obmena. dynkruu OenkoB. DepmeHThl. Mexanusm JaercTBus. Kiacchl (epMeHTaTHUBHBIX
peakmuii. Kopepmentol. [Ipaktudeckoe 3anatne «KauecTBEeHHBbIE peaKIMM Ha OpPraHUYECKUe
Mousiekynbely. [Ipaktudeckoe 3ansitue «Jlenarypamust OenkoB» IlpakTtuyeckoe 3aHsATHE
«M3yueHne akTUBHOCTH aMUJIa3bDy.

Butamunbl kupopacTBOpUMBIE, BoJOpacTBOpumbie. [IpeBpaiieHrue BHUTAMUHOB B



aKTUBHBIE (OPMBI KOYEPMEHTOB. ABUTAMUHO3bI.

OcHOBHBIE TUITBI META0OJIMYECKUX peaKIUil. BuosHepreTnueckue npoueccol. I ukonus.
[Muxkn Kpebca. Llenp mnepeHoca 3i1ekTpoHOB. OKHCIEHHE XHUPHBIX KuciaoT. Kartabamusm
aMUHOKHCIIOT. [mrokoneoreHes. CHUHTE3 YIJIEeBOAOB, OENIKOB, XUPOB. MeTaOonUTHUYECKUE
3a0oneBanus. [IpakTuueckoe 3anarue «Pemnienue 3a1a4 Ha YHEPreTUYECKUI 0OMEHY.

Knerka. [lonstue memOpanbl. @yHkuun MeMOpaH. Bunbl Tpancnopra B KIETKY.
MemOpanHble opraHou/pl. 3a00JeBaHUsl CBSI3aHHBIE C HAPYIIEHHWEM pabOThl MEMOpPaHHBIX
opraHem, OOJie3HM HAKOIUIEHHA. THUIBI KOHTaKTOB MEXAy KIEeTKaMd. 3HauyeHHe
MEXKJIETOYHOM KOMMYHHUKAIMM JJIsl 3I0pOBbsl opranusma. lIpakruueckoe 3anstue «/lunanus
(keTouka Tpayoe)».

Snpo. VYpoBHM  ynakoBKM  XpOMarWHAa.  XPOMOCOMHBIE  TEPPUTOPHH.
HemeMOpaHnHbIe OpraHOUIbI.

2. Monexynapnas ouonozua. (20 uacos)

OcCHOBHBIE BEXU Pa3BUTHUS MOJIEKYIISIPHON OMOIOTHH.

HyxneunnoBbie kucnoTsl. OCHOBHBIE MPUHIUIIBI cTpoeHUs. [IpakTuueckas padota
«Boinenenne JIHK wu3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktnueckass pabora «Omnpenenenne kayectBa nmpenaparoB JHK ¢ mnomomibio
CHEKTPOPOTOMETPUM» (TIPH HAJTUUUU 000PYTOBAHNUSA).

Matpuunble cuHTe3bl. Pemmkanus — OCHOBa KJIETOYHOro JeineHus. [IpuHiumns
peruukanuu. [Ipaktuueckas pabGota «PennmkaTtuBHas MammHa (Urpa-IeMOHCTPALIUN)».
[Tpaktrueckas pabora «I1LP (Momens ammndukaiys Ha Oymare)y.

Mytamuu. Yrto BbeI3bIBacT m3meHeHus B crpoeHmu JIHK. IlpuHnmnsl penapannw.

Tpanckpunuus. [Ipaktuyeckas padota «Cuna mpoMoTOopay.

I'enetnueckuii xoj. Ilpaktuueckas pabora «PemeHwe 3amad Ha TeHETHUYECKHH KOI»
Tpaucnsmus. [Ipaktrdeckas pabora «DonauHr 6EITKOBY.

Opranuzanus renoma BupycoB [IpoTHBOBHUpYCHBIE CPENICTBA, MEXAaHU3MbI UX ACHCTBUSI.

Opranunzanus reHoMa OakTepuii AHTHOAKTEpHATIbHBIC Ipenaparsl.
Uccnenorarennsckas pabora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanusi reHoma sykapuoT ['eHomHOe penakTupoBaHue. [IpakTuueckas pabora
«PaboTa B COBpEeMEHHBIX TCHETHYCCKUX Oa3ax nmaHHBIX. [IpoBemenue In silico
aHaJIM3a MOCJIEI0BATEIIBHOCTEN T€HOBY.
3. @apmakonozus (28 uacos)

[Tonsitue o nekapcrBax. [IpuHIMIIBI TOAX0a K TOMCKY HOBBIX JIEKAPCTBEHHBIX CPE/ICTB.
CkpunuHr u ero merozsl. MccienoBarenbckas pabora «OKCHEPUMEHTHI IO OINPENEICHHIO
TOKCUYHOCTHU BEIIECTB HA apTEMUTUIX.

ITyru BBegenus JIC. @apMakOoKMHETHKa JIEKapCTBEHHBIX BellecTB. BcacbiBaHue
(aOcopbuus) nexapcTB. OCHOBHBIE MEXaHHM3MBbl BCACBIBaHUS. TpaHCHOPT JEKapCTBEHHBIX
BeecTB. ['enbl u Oenku nepBoi (a3el OmoTpanchopmanuu. [lyTu BeIBeaeHHS JIEKapCTB U3
opranu3Ma. ODKCKpeuust M dnuMuHaims. ['eHbl u Oenku BTOpod (a3el Omorpanchopmanuu.
®apmakoguHamuka. ['1aBHOe M mMoOGouHOe, pe3opOTHBHOE UM MECTHOE, MpSAMOe, HEenpsAMoe U
pedaekTopHOE NeCTBHE.

Bunel B3anmopeiictBus sekapctB. CHHEPru3M M aHTAaroHU3M IIPU COBMECTHOM
JeHCTBUM JIEKAPCTBEHHBIX BEIECTB, UX PA3HOBHUIHOCTH.

TpancmemOpaHHbIM curHanuHr. TUITBI KIETOYHBIX perenTopoB. MemMOpaHHbIE: HOHHBIE



KaHallpl, KaTalUTHUYeCKHMe U  conpsbkeHHble ¢ (G-Oenkamu;  BHYTPUKIIETOYHBIE!
LUTOIUIA3MATUUECKUE U sAepHble. MexaHU3Mbl JIMTaHA-PELENTOPHOIO B3aUMOJIEHCTBHUS.
CenexkTUBHOCTh  (M30MPATENBHOCTH) JIEUCTBUSA, CBSI3b  «XMMHYECKass CTPyKTypa —
(hapmakoJIoruueckasi akTUBHOCTb BEILIECTBY.

@apMakoIOrNYeCKOW MOAYJSALMU  CHUHAIITHYECKOM  XOJIMHEPTMYECKOW Iepenayu.
MonexkyisipHbpld ~ MEXaHW3M  JICWCTBUS W (papMakoJOTHYecKHue  CcBoiicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTIIMOOJIOKATOPOB U KypapenogoOHbIX cpeacTtB. Dapmakonoruyeckas
PETYISIIMS aKTUBHOCTU aJ[pEHEPrHUYEeCKOro CHHATca. AJAPEHOMUMETHKH, aApEeHOOIOKATOPHI,
cumnatonuTuku. [Ipaktuyeckas pabora
«BnusiHue agpeHanrHa Ha CepJIeYHbIE COKpaIleHUs (IPOrpaMMHOE 00ECTICUCHHE ).

MonekynsipHas  (gapMakojoruss  aHTHAJIEPTUYECKUX  CPEACTB. | MCTaMUHOBBIE
pEeLEenTOophl: TUIIBI, MOJIEKYJsipHast opranu3anus. CTabuanu3aTopsl MEMOpPaH TYYHBIX KJIETOK:
MOJICKYJISIPHBI MEXaHWU3M JIeHCTBUSA, OCOOEHHOCTH KIMHUYECKOTO MPUMEHEHHS, TOYKHU
MPUIOKEHUSI IEUCTBUS UHTUOUTOPOB JTUIUAHBIX MEIUATOPOB.

MexaHnusm JAeMcTBUST M TPUMEHEHHE MPEenaparoB, CTUMYJIUPYIOIIUX MPOLECCHI
UMMyHUTETa. PapMaKoOJIOTHUECKasi XapaKTEpUCTUKA MUHTEPICUKUHOB: MOIYyYEHUE, MEXaHU3M
neiictBus, mnpumeHeHue. OCHOBBI TATO(PHU3MOIOTMH OCTPO(PA30BOTO OTBETa, MeIUALUs
BOCIIAJICHUS. MonexkynsipHblii MEXaHU3M POTUBOBOCTIAIIUTEIBHOTO JNENUCTBUS
TIFOKOKOPTUKOCTEPOUOB, HECTEPOUIHBIX MPOTUBOBOCHAIUTENBHBIX CpeAcTB. [IpakTuyeckas
paborta «I'ucronornyeckue npenapaTbl UIMMYHHOU CHCTEMBI.

[lonsiTue O Hapko3e M HApKO3HBIX Mpemnaparax. KIieTOYHbII W HEPBHBIM HaApKO3.
dapMakoJoruyeckass  XapaKTepUCTUKAa  OTAEIBHBIX  TPyNI  HApKO3HBIX  CPEICTB.
[TocnenoBaTenbHOCTh NEHCTBUS HAa LEHTpajbHYyIO cucteMy. IIpakTudeckas pabora
«I'ucronornyeckue npenapaTbl HEPBHOU CUCTEMBIY.

Ouzuonornueckuii  coH; ¢aszpl  cHa. Buasl Hapymenuit cHa llonsatue o
MEJMKaMEHTO3HOM CHE U CHOTBOPHBIX IIpenapaTtax (TMIMHOTHUKAX).

MounekynsapHsle acnekTbl Houuuenuuu. ONMaTHbIE pPELENnToOpbl, HUX THIIBL.
DHKedanuHbl U 3HA0P(YUHBI - SHAOTEHHBIE JTUTAaH bl OTMATHBIX PELENTOPOB.

AHTUINICUXOTHYECKOE JEWCTBHE, BIUSHUE HAa (PYHKIMIO AKCTpPANMpPaMUIHON CHUCTEMBI,
YMOLIMOHANBHYIO cepy, pPBOTHBIA LIEHTP, apTepuaIbHOE AaBJICHUE, LIEHTP TEPMOPETYISLHUU.
MonekynsipHble MEXaHU3Mbl JEMCTBUS HEHPOJIENTUKOB, BIUSHUE Ha J0(aMUHOBBIE,
CEPOTOHMHOBBIE, aJpPEHO- M THUCTAMHUHOBBIE PELENTOPHI, UX JEUCTBHE Ha KIETOYHbBIE
MeMOpaHbl, Ha JCTMIOHUPOBaHNE TKAHEBBIX MOHOAMUHOB. [loTeHlMan- 3aBUCUMbIE HATPUEBbBIE
KaHaJIbl KaK MHILIEHH JEWCTBUS MECTHBIX aHeCTeTUKOB. CriocoObl MHTHOMPOBaHMS TOTEHIIHA-
3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMM aHecTeTukamu. I[Ipaktuueckas paborta «Kapra
JKCIpeccr  10(aMUHOBBIX U  CEPOTOHMHOBBIX  PELENTOPOB B MO3T€  MBILICI.
HccnenoBarenbckas padota «[loBeneHueckue TecThl Ha ppiokax — Danio rario. Csetiio-
TeMHas KaMepay. HccnenoBatenbckas padota «IloBeneHyeckne TecThl Ha pbIOKax
Danio rario. OtkpsiToe mone». HccnenoBarenbckas paborta «IloBemeHdeckne TecThl Ha
peiOkax Danio rario. CraiiHoe OBeCHHEY.

Monayas «MoJekyasipHbie 0CHOBBI ceeknum» 9 kiaace (68 uaca)
1. Monexyaspuas éuonocus. (20 uacos)
OcCHOBHBIE BEXH Pa3BUTHUS MOJCKYISIPHOI OMOIOTHH.
Hyxneunossle kuciotel. OCHOBHBIE IPUHLIMIIBI cTpoeHus. [IpakTuueckas padora



«Beinenenne JIHK wu3 OGanana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Tpaktnueckass pabora «Ompenenenne kadectBa mnpemnaparoB JHK ¢ momomipro
cnekTpodoTromMeTpun» (Mpu HATUYUU 000PYAOBAHHUS).

Marpuunble cuHTE3bl. Permmkanus — OCHOBa KJIETOYHOTO JeleHus. [IpuHmumnel
perukanuu. Ilpaktuyeckass pabota «PerumkaTtuBHas MamuHa (UTrpa-IeMOHCTPALU)Y.
[Tpaktrueckas pabora «I1LP (Moxens ammudukaiys Ha Oymare)y.

Myramuu. Yto BeI3biBaeT u3MmeHeHus B crpoenun JHK. I[lpuHnuner penapanuu.

Tpanckpunuus. [Ipaktuyeckas padota «Cuiia mpoMoTOpay.

['enernueckuit xon. Ilpaktuueckas pabota «PemieHue 3aady Ha TE€HETUYECKUU KOI»
Tpancisus. [Ipaktuueckas padora «DoJTUHT OEIKOBY.

Opranuzanus reHoMa BUpycoB [I[poTUBOBHpPYCHBIE CPEICTBA, MEXAHU3MBI UX JACHCTBUS.

Opranuzanus reHoma 6akTepuil AHTHOAKTEpHallbHbIE Mpemnapatsl. MccnegoBarenbekast
pabora «PacnpocTpaHeHue aHTHOMOTHUKOPE3UCTEHTHBIX OakTepuil» OpraHuzanusi reHoMa
sykapuoT ['eHomMHOe penaktupoBanue. [IpakTuueckas pabora
«Pabota B COBpeMEHHBIX TeHeTHUeckuxX Oa3zax maHHbIX. [IpoBenmenue In silico anamuza
ITOCJIEIOBATEIIBHOCTEN T€HOBY.

2. Monexynsapuste ocnosnl zenemuxu (20 uacos)

[Ipeamert renetuku. KpaTkas uctopusi pa3BUTHUs MPEACTABICHUS O HACIEICTBEHHOCTH.

OT reHa kK IMpU3HAKy: Kak packpacuth kora. Urto takoe mpusHak? IlyTe oT rena no
npusHaka. Myranuu. Asenu. ['eTepo3urorsl 1 TOMO3UTOTHl. JIOMMHAHTHBIE U PELECCUBHBIE
annenu. PoneBas urpa «Amenny. MccnenoBaTenbekuii mpoekT MyTareHHbie (hakTOpBI.

['enbl cTposar opranusMm. Brimrodenue u BbIKITIOUeHHE Oonbiioro Habopa reHoB. Kak
KJIETKM TOHMMAIOT, KaKue reHbl JOJKHBI padoTarh. PoneBas urpa «Cynpba kietku». ['eHbl-
nepekitouarenu. [Ipakruueckoe 3aganue «AJITOPUTMBI IS KIIETOK.

JluckpeTHOE HaciedOBaHHWE MPU3HAKOB. 3aKOHbI MEHeNs: OJUH T'€H - OAWH MPU3HAK.
Cxema ckpeuiuBaHus. 3aKOH €QMHO0Opa3usi rUOpuAoB mepBoro mokojeHus. [Ipakruueckoe
3aganne «EnuHooOpasue nepBOro MOKOJEHHS». 3aKOH pPacUICIICHUs MPU3HAKa BO BTOPOM
nokoneHuu.  lIpakrnueckoe  3amanme  «PacmersieHue  BO  BTOPOM  ITOKOJIEHUN».
NccnenoBaTenbCkuil NpoeKT «3akoHbI I'. MeHaens B 9KCIIEpUMEHTE.

3akoHbl MeHienst: HECKOJIBKO T€HOB - HECKOJIBKO NMPU3HAKOB. [lurnbpuanoe
ckpemuBanue.  HeszaBucumoe — pacxoxaenue  xpomocoM. IIpaktuueckoe — 3amaHue
«Pemerka [lennera». CuenyieHHOE HacaeOBaHUE.

B3aumopeiictBue reHoB. AsuienbHOe M HeawienbHoe. [IpakThueckoe 3aHsTHE
«B3anMozaeicTBUsl TeHOB (MOJEIMPOBAaHUE CHHTE3a M TPAHCIOpPTa MHUTMEHTa B KIETKY)»
Onpenenenne mona. IlomoBeie xpomocombl. Camubl U camMku. BrausHue QaxtopoB
OKpYy)Kalolien cpeapl. XpOMOCOMHOE — ompeneneHue 1nosna. IlonmoBsle  XpOMOCOMBI.
[Ipaktuyeckoe  3amanue  «HacnepmoBanme, — cuersieHHoe ¢ moioMy».  [IpobGiema
JOTOJHUTEIBHON X-XpOMOCOMBI Y KCHIIMH. TpPEeXIBETHBIE KOLIKH.

3. Monexynapusie ocnosut cenexyuu (28 uacos)

I'ensl B momynsauusax: Benukoe paBHoBecue. Ilonmymsanusa. HacToTel BCTpe4aeMOCTH
Mpu3HaKa u amens. YpaBHeHue Xapnu-BaiinOepra. Ilpaktuyeckoe 3amanue «YHacTOThI
anjeneil, reHoTUNnoB U (QeHoTunoBy. MccrnenoBaTenbCKUil MPOEKT «AHAIU3 T€HETUYECKOH
CTPYKTYpHhI HOMyJsiLUK (Ha OCHOBE 3aKkoHa Xapau-Balinbepra)y.

[Tonynsiuuu MEHSIOTCS: YHUCIEHHOCTh, MUTPAIUs U BHIOOpP cynpyra. @akTopbl, KOTOpPbIE



BBIBOJAT HOIMYJIALMIO U3 paBHOBecusi Xapau-BaiinOepra. Uucnennocts nonymnsuuu. Ponesas
urpa «9ddexr ocHoBarems». PomeBas urpa «Iddexr OyrputouHOrO TOpIBIIKaY. Jpeiid
reHoB. Myranuu. HecnydaitHoe ckpenuBanue. M3omsmus.

[lonynsuum MEHSIIOTCS: €CTECTBEHHBIM OTOOp. MexaHu3M JeHCTBUS E€CTECTBEHHOTO
otrOopa. [Bmwxymuit otoop. PoneBas urpa «EcTecTBeHHBIN OTOOPY.

Moaudukanmontas n3MeHYMBOCTh. CTaTHCTUYECKHE 0OCOOEHHOCTU MOAN(DUKALIMOHHON
n3MeHunBocTH. MccnenoBarenbekue padotel «MoandukanroHHas H3MEHYMBOCTh PaCTEHUN B
IIPEAEIIax BAIIEro MECTA )KUTEIbCTBAY.

HacnenoBanue xosmyecTBEHHBIX Npu3HakoB. KonmdectBeHHsle mpusHaku. Cpenosas
M3MEHUYMBOCTh Npu3Haka. Koagduuuent nacienyemoctu npusHaka. Oteer Ha otoop. [louck
TE€HOB KOJIMYECTBEHHBIX MNpu3HAKOB. OpHOHYyKJIEOTHIHBIE BapuaHTbhl reHoB. JHK-uwmm.
IloHOTreHOMHEIN aHaJIN3 acCOIIUAIINN.

«Ombl» Hag reHoMoM. IloctreHomHass spa. OOpatHas reHeTuka. «OMHMKCHBIE»
uccnenoBanus. [Iporeom, metadosiom. [IpakTrueckoe 3ananue « ATpOHOMBDY.

JloMecTHKalyst U IEHTPhl TeHEeTHYeCKOoro paszHooOpasus. Iloucku pacrenuit c
«XOpOIIMMM» MpHU3HAKAMH 711 4enoBeka. L[eHTpsl reHeTHueckoro pasHooOpasusa. Hukonait
NBanosuu Bapwmio. Cenexums. KomOunanmonnass u tulOpugHas cenekmnus. [eteposmuc.
[IpakTuyeckoe 3ananue «I'oMonorndeckue psijipl HACAEACTBEHHOW N3MEHYUBOCTIY.

CoxpaHUTh U U3yYUTh T'eHBI, YTOOBI MEHATH Oyaymiee. Kak mpaBUIbHO XpaHUTh
redbl. Komekuuyu reHeTH4eckux pecypcoB pacteHuid. [IpakTukym u/minm uccienoBaTenbCKui
npoekT «MeToabl KyJIbTHBHPOBaHUS IN VItr0 st COXpaHEHUS T'eHETHYECKUX PECypCoB
pacTeHUH U JJIs1 YCKOPEHHOM CEIEKIINN».

['eHeTnueckue LEHTPHI B HAIIEH cTpaHe. [ 1€ 3aHMMArOTCSl TEHETUKOW U TEHOMUKOW ISt
HYK]I CEJIbCKOT0 XO35I1CTBA.

TIIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS KYPCA BHEYPOUHOM
JAEATEJIBHOCTH
3aHATHST B paMKax [porpaMMbl HampaBiIeHbl Ha oOecleyeHue JIOCTHKEHUS
IIKOJIbBHUKAMU CIEAYIOINUX JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIAbTaTOB.
JInyHOCTHBIE Pe3yJIbTaThI:

B cgepe epasicoanckoco eocnumanus. TOTOBHOCTh K KOHCTPYKTHUBHOM COBMECTHOM
NEATEIbHOCTH  TPU  BBIIOJHEHUM  HCCIENOBAaHUM U MPOEKTOB, CTPEMJIEHUE K
B3aMMOIIOHUMAHHIO U B3aMMOTIOMOIIH.

B cgepe nampuomuueckoeo eocnumanusi; OTHOUIEHHE K OWOJIOTMM KaK K Ba)KHOMN
COCTaBJISIIOILIEH KYJIbTYpbI, TOPJOCTh 3a BKJIAJ POCCUMCKUX U COBETCKUX YUYEHBIX B pa3BUTHE
MHUPOBO OMOJIOTHYECKON HAYKH.

B cghepe 0yxoeno-npascmeennoco eocnumanusi. TOTOBHOCTh OLIEHUBATh MOBEACHHUE U
MOCTYNKU C MO3UIMKA HPABCTBEHHBIX HOPM W HOPM 3KOJOTMUYECKOW KYIbTYpbl; MOHUMAaHHUE
3HAYUMOCTH HPABCTBEHHOT'O aCIEKTa JACSITEIIbHOCTH YeJIOBEKa B METUITUHE 1 OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: noHUMaHUE poiv OUONOTHU B (HOPMHUPOBAHUU
ACTETHUYECKON KyIbTYPhl TUYHOCTH.

B cgepe uzuueckoco eocnumanusn, Gopmuposanus Kyiebmypsl 300p0o8vs U
IMOYUOHATILHO20 O1a20N0IYYUsA: OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3JJ0POBBIO M YCTAaHOBKA
Ha 37I0POBBIN 00pa3 KU3HU (30POBOE MUTAHUE, COOJIIOICHNE TUTUEHUYECKHX MPABUI U HOPM,



cOaJaHCUPOBAaHHBIA PEXHUM 3aHATHM M OTHAbIXA, peryispHas (¢u3nyeckass aKTUBHOCTBH);
OCO3HAHME IIOCIEJICTBUA M HENPUATUE BPEAHBIX MNPUBbIYEK (YNOTpeOIeHHE aIKOroJs,
HapKOTHKOB, KypeHHe) U MHBIX (opM Bpena uid (PU3HMUECKOTO M ICHUXUYECKOIO 3/10POBbS;
coONrofieHNe MpaBuUil OE30MACHOCTH, B TOM YHUCJIE HaBBIKM O€30MaCHOrO IOBEACHHS B
NPUPOAHON cpeze; CHOPMHPOBAHHOCTh HaBbIKa pediIeKcHH, YNpaBiIeHUE COOCTBEHHBIM
HMOLMOHAIBHBIM COCTOSIHUEM.

B cgpepe mpyooeoeo éocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4y
(B paMKax ceMbH, LIKOJIbI, TOPOAA, Kpasi) OMOJOTHYECKON U 3KOJOTMYECKO HapaBIeHHOCTH,
MHTEpEC K MPAKTUYECKOMY M3yUEHHIO MPOQPeCcCUii, CBI3aHHBIX C OMOJIOTHEH.

B cghepe sxonocuueckoco éocnumanus: OpUEHTalMS HAa MPUMEHEHUE OHMOJIOTMYECKHX
3HAaHUIl NpU pelIeHHU 3aJady B 00JacTU OKpPY)KAIOIEH Cpebl; OCO3HAHUE 3KOJOTHYECKHUX
npobseM M MmyTell HX pelleHus; TOTOBHOCTh K YYAaCTHUIO B IPAKTUYECKOH IesITeIbHOCTH
HKOJIOTHUYECKOW HANPABIEHHOCTH.

B cgepe nonumanus yemnocmu Hayuno2o0 noO3HAHUA: OPUEHTALMS HA COBPEMEHHYIO
CUCTEMY HAy4YHbIX IMpeACTaBIe€HUNH OO0 OCHOBHBIX OHOJOTHYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBA3AX YEJIOBEKAa C MPUPOJHOM M COLMAIBHOW CpENIOH;

MOHUMAaHUE POJU OUOJOTUYECKOW HayKu B (OPMHUPOBAHMH HAYYHOTO MHPOBO33PEHUS;
pa3BUTHE HAyYHOH JFOOO3HATENHHOCTH, HWHTEpeca K OHMOJOTHYECKOM HayKe, HaBBIKOB
HCCJIeI0BATEIBCKOM IEATCILHOCTH.

B cipepe aoanmayuu x uzmMeHAOWUMC YCA0BUAM COYUATLHOU U NPUPOOHOU CPeobl:
aJlcKBaTHasi OIICHKAa W3MEHSIOUIMXCA YCJIOBHUM; NPUHATHE peuieHus (MHIUBUIyalbHOE, B
TPYIIe) B U3MEHSIOMMXCA YCIOBHUSX Ha OCHOBAHMM aHaliM3a OWOJOTHYECKOW MH(OopMaiuy;
TUIAHUPOBAHUE JIEUCTBUA B HOBOW CHUTyallu¥ Ha OCHOBAaHWUM 3HAHUM OMOJOTUYECKUX
3aKOHOMEPHOCTEM.

MeTanpeaMeTHbIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanvhvimu yueOHbIMU NOZHABAMENbHLIMU OCUCMBUAMU.
ba3oBbIc TOrMYECKUE ACUCTBUS:

® BBLIBISATH M XAPAaKTEpU30BATH CYILIECTBEHHbIE MPU3HAKU OHOJOTMYECKHX OOBEKTOB
(sIBIICHMI);

® YCTaHaBIMBATh CYIIECTBEHHbIM NpPHU3HAK KiIaccuPpuKanuum OHOJOTUYECKUX OOBEKTOB
(sIBIIEHUI, TPOLIECCOB), OCHOBAHMS [ 0000IEHUS I CPAaBHEHUS, KPUTEPUHU TIPOBOIUMOTO
aHaIu3a;

® ¢ y4€TOM TMPEIJIOKEHHOM OMOJOTUYECKONW 3aJaydl BBISBIATH 3aKOHOMEPHOCTH U
IPOTHBOPEUHUsI B pacCMAaTpUBAaeMbIX (akTax W HAOMIOACHUAX; MpeiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUI;

® BBIBIATH JDUIUTHI HHPOPMALIUHU, TaHHBIX, HEOOXOJUMBIX JUIS PEIIEHUS MOCTABICHHON
3a]1a4H;

® BLISBIATH NPUYHMHHO-CICACTBEHHBIC CBSI3U NPU W3YYCHUU OMOJOTHMYECKUX SIBICHUN U
NPOLECCOB; JieJaTh BBIBOABI C MCIOJB30BAHMEM JCNYKTUBHBIX W HMHJYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AaKIIOYEHUH 1O aHajloruv, (QOpMylIHpoBaTh THUIOTE3Bl O
B3aMMOCBSI35IX;

® CaMOCTOSITENIbHO BBIOMpaTh CHocod pemeHUs ydeOHOW Ouosiornyeckod —3amadu
(cpaBHHBATh HECKOJIBLKO BApHMAHTOB PEIICHUS, BHIOMPATh HauboJee MOIXOAAIIHNMA ¢ yUETOM
CaMOCTOSTEIbHO BBIJICJICHHBIX KPUTEPHEB).

ba30BbIE UCCIIEIOBATENILCKUE ICHCTBHUS:




UCTIOJIH30BATh BOMPOCHI KaK MCCIIEI0BATEILCKANA HHCTPYMEHT ITO3HAHUS;
dbopMyTHpOBaTH BOMPOCH], (GUKCUPYIOIINE PA3PhIB MEXAY PEATBHBIM U KEIATCIbHBIM
COCTOSIHUEM CHUTyalluu, OOBEKTa, M CaMOCTOSTEIbHO YCTaHABIUBaTh HCKOMOE U
TaHHOE,

(dbopMHUpOBaTh THUMOTE3y 00 WUCTHHHOCTH COOCTBEHHBIX CYXKICHHW, apryMEHTHPOBATH
CBOIO MTO3UITNIO, MHCHUE;

IPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY HAOIIOICHUE, HECIOKHBIN
OMOJIOTUYECKUI  JKCIIEPUMEHT, HEOOJBIIOE HCCICIOBAHHE IO  YCTAHOBJICHHUIO
0COOEHHOCTEH OMOJIOrHYECKOTO 00bEKTa (TIpoliecca) H3yueHus,
NPUYHNHHO-CJICJICTBEHHBIX CBS3CH M 3aBUCUMOCTEH OHMOJIOTHYECKUX OOBEKTOB MEKIY
co0oi;

OIICHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTH MH(POPMAIIMIO, MOJYUYCHHYIO B XOJE
HaOII0/ICHUS U SKCTICPUMEHTA;

CaMOCTOSITENIbHO  (OopMyIUpOBaTh OOOOIIEHUS W  BBIBOABI IO  pe3yJibTaram
MPOBEIEHHOTO HAONIOACHMS, DJKCIEPUMEHTa, BIIAJIETh WHCTPYMEHTAMU OIICHKHU
JIOCTOBEPHOCTH TOJIYYEHHBIX BHIBOJIOB U 0000IICHUI;

MIPOTHO3UPOBATh BO3MOXHOE JalbHEHIee pa3BUTHE OMOIOTHYECKUX IPOILIECCOB U MX
MOCJIEACTBUSL B AHAJOTMYHBIX WM CXOJHBIX CHUTYyalUsX, a TakXKe BBbIJIBUTATh
MIPEAMNOIOKEHUSI 00 UX PA3BUTUHU B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

PaGora ¢ nuadopmanven:

MPUMEHATh pa3IMdHBIE METOMABI, MHCTPYMEHTHI W 3alpochl MpH TOWCKEe M OTOOpe
Ononornyeckord MHPOPMAIMKA WM JaHHBIX W3 UCTOYHHKOB C YYETOM MPEIIIOKCHHON
y4eOHOI OMOJIOTHYECKOM 3a/1auu;

BBIOMpATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH OMOIOTHIECKYIO
WHGOPMAIINIO Pa3IMYHBIX BUIOB U (POPM MIpECTaBICHUS;

HAXOJUTh CXOJHBIC apPTyMEHTHI (ITOITBEPKIAIOIINE UITH OMIPOBEPTAIOININE OJHY H TY K€
UJICI0, BEPCHIO) B PA3INYHBIX WH(POPMAIIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAJIBHYIO (OpMy mpeacTaBieHuss WHQOpPMALMHU U
WLTIOCTPUPOBATh pelIaeMble 3aJadd HECIOKHBIMH CXEMaMH, IuarpaMMaM#, WHOW
rpadukoif U UX KOMOUHAIIUAMY;

OILIEHUBATh HAJEKHOCTh OMOIOTHYECKOW WH(POPMAIUH TT0 KPUTEPHUSIM, MPEIT0KEHHBIM
yUUTENEeM WK CHOPMYITUPOBAHHBIM CAMOCTOATEIHHO;

3alIOMHHATH ¥ CUCTEMAaTU3UPOBATH OMOIIOTHYECKYIO HH(POPMAITHIO.

B cgpepe osnaoenus ynusepcanvHuiMu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCEUIMU
Oouienue:

BOCIIPUHUMATD U (DOPMYIIUPOBATH CYXKICHHS, BBIPAXKaTh SMOIIMH B IIpoIiecce
BBITIOJTHEHUS IPAKTUYECKUX U TAOOPATOPHBIX padoT;

BbIpa)aThb ceOs (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBEpOAIbHBIC CPEICTBA OOINEHUS, MOHMMATh 3HAYCHHE COIMAIbHBIX
3HAaKOB, 3HaThb W PACIIO3HABATh MPEANOCHUIKM KOH(DIUKTHBIX CHTyallMd W CMr4arb
KOH(JIUKTHI, BECTU TIEPErOBOPHI;

MMOHUMATh HAMEPEHUS PYTUX, MPOSIBIIATH YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY H
B KOPPEKTHOH opme GOpMyYITHpPOBATH CBOM BO3PAKECHHUS;

B XOJ€ JAMANora W/WIW JUCKYCCHH 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoii
OMONIOTHYECKON TEMBI M BBICKA3bIBATh HJICH, HALICIEHHBIC HA PEIICHHE OMOIOTHYECKOil



3aJa4d ¥ MoAJIepKaHue O1aroesnaTelbHOCTH OOLCHMS;
CONOCTABJIAITh CBOM CYXKIEHHS C CYXKICHUSMM JPYTHX YYaCTHHKOB JHUAJIOra,
oOHapyKMBaTh PA3IUUUS U CXOACTBO MO3ULIUN;

MyOJIMYHO TMPEACTABIATh PE3YJNbTaThl  BBIMOJHEHHOTO OMOJIOTMYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, POEKTA);

CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUIEHUS € Y4ETOM 3a/ad Npe3eHTAlUud U
0COOEHHOCTEN ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE U MHCbMEHHbIE
TEKCTBI C UCIIOJIb30BAHUEM UJLIFOCTPATUBHBIX MAaTCPUAIIOB.

CoBMecTHAS JEITEILHOCTD (COTPYIHUYECTBO):

IOHUMAaTh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U HHAUBUAYAIBHON paboThl IpU
peleHN KOHKPETHOM Ouosornyeckoil mnpoOiaembl, 00OCHOBBIBaTb HEOOXOAMMOCTb
MIPUMEHEHMS TPYNIIOBBIX (OPM B3aUMOJECHCTBUS IPU PELIEHUH OCTABIEHHON y4eOHOM
3a/1a4y;

IIPUHUMATH 1I€JIb COBMECTHON JEATEIIBHOCTH, KOJUIEKTUBHO CTPOUTH JCHCTBHS IO €€
JOCTH)KEHUIO: paclpesiessiTh poJd, TOrOBapuBaThCs, 00CYKIaTh MPOIECC U pe3ybTar
COBMECTHOMU paboThI;

yMeTb 0000IaTh MHEHHUS HECKOJBbKUX JIOAEH, MPOSBISATH FOTOBHOCTh PYKOBOIUTH,
BBIIIOJIHATH IOPYYEHHUS, TOAUUHATHCS;

IUTAHUPOBATh OPIaHU3ALNI0 COBMECTHON palOThI, ONPEAEIATh CBOIO poib (C y4ETOM
MPEANOYTEHUH W BO3MOXHOCTEW BCEX YYAaCTHUKOB B3aUMOJIEHUCTBHUS), paclpeneisiTh
3aJaud MEXJy WIEHaMHd KOMaHJbl, y4acTBOBaTb B TPYNIOBBIX (opmax paboThI
(o6cyxeHusi, 0OMEeH MHEHUSMU, MO3TOBBIE IITYPMBbI U UHBIE);

BBITIONIHATH CBOIO YacTh pabOThI, IOCTHTaTh KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY
HAIPABJIEHUIO U KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTUMU YIEHAMHU KOMAH/bI,
OIICHUBATh KAYECTBO CBOETO BKJIaJIa B OOIIUN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
chopMyIUpPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS; CpPaBHUBATh pPE3yJbTAaThl C
HWCXOMHOM 3aJayed M BKJIAJ Ka)XIOr0 4YJeHa KOMAaHJIbl B JIOCTH)KEHUE PE3YJIbTATOB,
pasnensaTh chepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTh K MPEIOCTABICHUIO
0T4€Ta Nepe TPyIIIon;

OBJAJIETh CUCTEMOM YHHMBEPCAJIbHBIX KOMMYHUKATUBHBIX JCHUCTBUM, KOTOpas
obOecrieunBaeT C(HOPMHUPOBAHHOCTh COLMATBHBIX HABBIKOB U OMOIMOHAIBHOTO
WHTEJUIEKTa IIKOJIbHUKOB.

B cgepe os6radenus  ynusepcanvHuiMu - YUeOHbIMU — PESYISAMUBHLIMU — OCUCTNEUSMU:
CaMoopranu3aliys:;

BBISBJIATH MPOOJIEMBI ISl PEIICHHsI B J)KU3HEHHBIX M YYEOHBIX CHUTYalUsX, UCTIOIB3YS
OMOJIOTUYECKUE 3HAHUS;

OPHEHTHUPOBATHCS B PA3IMYHBIX TOJXOAaX NPUHATUS pPEHICHWH (WHAMBHIYaIbHOE,
MIPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEUICHUNA TPYTIOii);

CaMOCTOSITEIbHO COCTABJISITh AJITOPUTM pEeLIEHUsl 3a1adyu (WU ero 4acTb), BbIOUpaTh
croco6 penieHUs: yueOHOM OMOJIOrMUecKOor 3a/layu ¢ y4ETOM MMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH Ipe/iaraeMble BApUAHThI PEIICHUN;
COCTAaBJIATh IUIaH JAEUCTBUH (IUIaH peanu3alii HAaMEUYEHHOTO aJIrOpuTMa pElIeHHs),
KOPPEKTUPOBaTh  MNPEUIOKEHHBIM ~ alTOPpUTM € Y4ETOM  TONYYEHHS  HOBBIX
OMOJIOTMUECKUX 3HAHUM 00 N3ydaeMOM OMOJIOTHUYECKOM O0BEKTE;

JACJIaTh BI)I60p nu 6paTI> OTBCTCTBCHHOCTD 3a PCIICHUC.



CaMOKOHTPpOJIb (pediekcus):

® BIAJCTh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U pe]IIeKCHH;

® JlaBaTh JICKBATHYIO OLICHKY CUTYAIlMU U TIpeJjiaraTh IjlaH €€ U3MEHEHUS;

® YVYUNUTHIBATh KOHTEKCT W NPEABHUAECTH TPYIAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpH
penieHun y4eOHOW OMOJOTHYECKOW 3aJadyM, aJanTUPOBaTh PEIICHHUE K MEHSIOMIMMCS
00CTOSATEILCTBAM;

® OOBSCHATH NPUYHUHBI TOCTHKEHUS (HEIOCTHIKEHHUS ) pe3yJbTaTOB ICITSIHHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY, YMETh HAXOJWUTh MO3UTUBHOE B MPOU3OIIEIIICH
CUTYallHH;

® BHOCUTh KOPPEKTUBHI B JIEATEIbBHOCTb Ha OCHOBE HOBBIX OOCTOSATENbCTB,
W3MECHUBIIUXCS CUTYaIlUi, yCTAHOBJICHHBIX OIMMMOOK, BOSHUKIINX TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBHUE PE3YJIbTATA LIEJIH U YCIOBUSIM.

OMOIMOHAJILHBINA MHTEIIEKT:

® pa3IMYaTh, HA3BIBATh W YIPABIATH COOCTBEHHBIMH HMOLUSMH W SMOLUSIMU
APYTHX;

® BBIIBIIATH U AHAIU3UPOBATh IPUUMHBI SMOIIHIA;

® CTaBUTH ceOsl Ha MECTO APYroro YesloBeKa, IOHUMAaTh MOTHBBI U HAMEPEHHSIIPYTOro;

® DEryJaupoBaTh CIIOCOO BBHIPAKEHHS SMOLIUH.

e [lpunsitue ceds u Opyrux;

® (OCO3HaHHO OTHOCUTBCS K JPYTOMY YEJIOBEKY, €T0 MHEHUIO;

® [pU3HABATh CBOE MPABO HA OLIMOKY U TaKOe K€ MPaBO JPYIroro;

® OTKpPBITOCTH C€0€ U IPYTUM;

® 0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

® OBJAJIETh CHCTEMOM YHHBEPCAJIBHBIX YYE€OHBIX PETyIATUBHBIX JEHCTBUI, KOTOpas

obecrnieunBaeT (OPMUPOBAHUE CMBICTIOBBIX YCTAHOBOK JTMYHOCTH (BHYTPEHHSS TIO3HIINS
JMYHOCTH), ¥ KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBIIEHUSI COOOH, CAaMOAUCITUTUINHBL,
YCTOMYMBOTO TIOBEICHUSA).

IIpeaMeTHBIE pe3yJIbTAThI OCBOCHUS IPOTrPaMMBbI

B no3naBarensHOM (MHTEIEKTyaJIbHOW) cepe:

— TpuOOpeTeHHEe OMNbITa HCIOJb30BAHUS METOJIOB OHOJIOTMYECKOW HAyKH C IIEJIbIO
U3y4eHUsT OWOJIOTHYCCKHX OOBEKTOB, SBJICHUM M MPOIECCOB: HAOJIOJICHHE, OIMCaHHE,
NPOBEJCHNUE HECIOXKHBIX OMOJIOTMYECKUX OIBITOB U DJKCIEPUMEHTOB, B TOM 4YHCIE C
UCITOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX OMOTOTHYECKUX TPUOOPOB U HHCTPYMEHTOB;

— (¢GopMHUpOBAaHHE YMEHHS HHTETPUPOBATH OHOJOTHYECKHE 3HAHHMS CO 3HAHUSAMH U3
IPYTUX y4eOHBIX MpeaMeToB ((QU3MKH, XUMUH, Teorpaduu, UCTOPUHU, OOIIECTBO3HAHMUS U T.
);

— ¢opMHpOBaHHE YMEHHUM pelIaTh Yy4eOHBIC 3a/laud OMOJOTUYECKOTO COCp KaHUS,
BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M, MPOBOJUTh KAYECTBEHHBIE U KOJUYECTBEHHBIC
pacueTsl, AenaTh BBIBOJBI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

— (QopMHupOBaHKE YMEHHS TUIAHUPOBATh yueOHOE MCCIIEAOBAHUE WM MPOSKTHYIO paboTy
C Y4eTOM TIOCTaBIIEHHOH menu: (GOpMyIHpOBaTH MPOOIEMy, THIOTE3y M CTaBUTh 3a/1ayu
WCCIICIOBAaHUs, BBIOMpATh aJEKBATHO TOCTABJIEHHOW II€IM METOMBI, JIeJaTh BBIBOABI IIO
pe3yJibTaTaM UCCIIEA0OBAaHMS WU TPOEKTHOM IEATEIbHOCTH;

— (QopMupoBaHHE WHTEpeca K YIIIYOJICHUI0 OMOJIOTHMYECKUX 3HaHUU (mpeanpoduiibHas



MOATOTOBKA W TMpodeccuoHaabHas OpPUEHTANMs) W BBIOOPY OMOJOTHH Kak MpO(HIBHOTO
mpeaMeTa Ha CTYIEHHW CPEIHEro MOJIHOTO oOpa3oBaHus uist Oymymied mpodeccrnoHanbHOU
NEeSATeTLHOCTH, B 00JIaCTH OHOJIOTHUH, MEIHMIIMHBI, JKOJIOTHUH, TCHXOJOTHH, BETEPUHAPHH,
CEIBLCKOI'0 X031 CTBA;

— BJIQJICHHE HaBbIKAMU pabOThl ¢ WH(MOpPMALUEW E€CTECTBEHHO-HAYYHOTO COJICp KaHUS,
MpeACTaBICHHON B pa3HOil gopMe (B BUIE TEKCTa, TaOIMYHBIX JAHHBIX, CXE€M, I'pa(HUKOB,
auarpamm, Mojeneil, u300pakeHuii), KpUTHYECKOro aHalu3a HH(OpMaIlMM U OLEHKH ee
JIOCTOBEPHOCTH;

— yMEHHE HWHTErpuUpoBaTh OHOJOTUYECKHWE 3HAHUS CO 3HAHUAMHU JAPYTUX Y4eOHBIX
MIPEIMETOB; HMHTEpeC K YriayOJeHUI0 OWOJIOrMYEeCKMX 3HAHUM M BbIOOPY OHMOJOTMHU Kak
npopuapHOTO TpeAMeTa Ha YpPOBHE CpenHero obmiero oOpa3oBaHus Ui Oymayiien
npo¢ecCuoHaNBHOMN AEATEILHOCTH B 0071aCTH OMOJIOTUHU, MEUIIMHBI, SKOJIOTUH, BETEPUHAPHH,
CEJIBCKOTO XO035MCTBA, MUIIEBON MPOMBIIIEHHOCTH, TICUXOJIOTUH, UCKYCCTBA, CIIOPTA - UMETh
YETKUE MPEACTABICHUS O MaTepUATMCTHUYECKOW CYIIHOCTA T€HOMOB JKUBBIX OPraHU3MOB U
PEryJSLNI0 UX PaOOTHI;

— 3HAHHE OCHOBHBIX (AKTOPOB OKpYXKAlOMIeH cpeapl, BIMSIONIMX Ha pa3BUTHE U
CYILIECTBOBAHHUE KUBBIX OPraHU3MOB, aJlaNTalllil K (haKTopaM OKpY>Karoleh Cpebl;

— 3HAHHUE OCHOBHBIX TOJXOJ0B OHWOTEXHOJIOTHH, HCIOJB30BAHUS €€ JIOCTHIXKEHUN B
COBPEMEHHOI JKM3HU YEJIOBEKa, OCOOEHHOCTH HCIIOJNb30BAHUS IKUBBIX OPraHU3MOB JUIS
MIPOM3BOJICTBEHHBIX HYX]I YEJIOBEKA;

— 3HAaHUEC OCHOBHBIX TMOJXOJOB CEJICKIIMA W OWOTEXHOJOTHH KYJIbTYPHBIX PacTCHUH,
XapaKTepU30BaTh TCHETUYCCKH MOJIU(PHUIIMPOBAHHBIC PACTCHHSI, ONCPUPOBATH IMOHITHUSIMHU,
ruOpuans3anusi, OTHajeHHas  TUOpHAU3aIMs, HCKYCCTBEHHBIM  OTOOp,  TeTepo3wC,
TpaHchopMallys, MyTareHe3, TCHeTHUECKOE PEIaKTHPOBAHHCE;

— IIOHMMAaHHEC MOJICKYJIIIPHBIX MCXaHU3MOB pCalin3aliuu HaCJICZ[CTBGHHOfI HH(i)OpMaIII/II/I u
YMCHHUC CBO6OIIHO OIICPHUPOBATL OCHOBHBIMH ITOHATHUSAMU MOHGKy.IIHpHOfI OMOJIOTHN U €¢
COBPCMCHHBIX HaHpaBJIeHI/Iﬁ — I'CHOMUKH, MCTAICHOMUKHU, IIPOTCOMUKH,

— 3HAaHHUE OCHOBHBIX 3a00JIEBaHMI YEJIOBEKAa, MEXAaHU3MOB UX Pa3BUTHA, CIOCO0AX HX
JUArHOCTUKHU M JICUCHHUS

— (opMHpOBaHHE YMEHHUS HCIIOIh30BaTh MOHATHWHBIA ammapaT U CUMBOJIUYCCKUN SI3BIK
TCHCTHKH, TPAMOTHOC IMPUMEHEHUE HAyYHBIX TCPMHUHOB, TOHSATHHA, TCOpPWUH, 3aKOHOB JIJIS
00BSICHCHUST HAOIIOAAaeMbIX OMOJIOTHYECKHX OOBEKTOB, SIBJICHUN W IPOIIECCOB, MTO3BOJISIONTUX
3aJI0KUTh (QYHAAMEHT HAY9HOTO MUPOBO33PECHHUS.

B 11eHHOCTHO-OpHEHTAIIMOHHOM cepe:
— 3HAHUE, YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJIOTHI MOJICKYJISIPHOU OMOJIOTHUHU TTO3BOJISET

YCIIENTHO pemaTh Takue 37000HEBHBbIE MPOOJIEMBI, KaK OXpaHa OKpPYXKaomeH Cpeipl,
COXpaHEHHE 3/10pPOBbs YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIEHUEIKOCHUCTEM.



TEMATHYECKOE INTAHUPOBAHUE
Monyab «Kak )KMBOTHBIE U PACTEHHUS NMPUCTIOCAOIUBAIOTCSD> (IBOJTIONUOHHASA

3KoJ0rHs) 5-6 kiaaccol (34 yaca)

00beKTHI (6

4)

Ananranuu (IpUCTIOCOOTICHHMS).
[ToHsTHE TOMEOCTA3a JKHUBOTO
opranu3ma.Croco0bl ero
nojaepxanus. OrpaHuueHUs
MOP(}OIOrHYECKUX U
(U3HOIOTHYECKUX /Il TaIui.
[Touemy opraHu3Mbl HE CTAHOBSITCS
OECKOHEYHO OOJIBIIIMMH, MaJICHbKHUMHM,
BCESTHBIM.

Tembl OcHoOBHOE cojiepKaHue JeATeJIbHOCTH HIKOJIbHUKOB
1. M1 CBolicTBa U CTPOEHHE KHUBBIX HccnenoBatensckue padboTsl «Bcee mu
Mccaeayem OpraHu3MOB (CTpoeHHUE KIIeTKH ). By, (cuHUITBL,0eTKH, OEpe3bl U T.11.)
— 0CO0b — OPraHMU3M Kak eJMHAasi CUCTEMA.| OJMHAKOBBIC?

dotokBecT». [IpakTrueckas padbora
«CocTaBiisieM KHUTYPEKOP/IOB

pacTeHHU MKUBOTHBIX HAILIETO
Kpas».

2. Bausinune
OKPYKAKOILLIEH
cpeabl Ha
PKUBbIE
OPraHu3Mbl
(12 u)

(DaKTOpBI OKPYKAKOLIEH CPEIbl
abnoruyeckue, OMOTHYECKUE,
AHTpoIoreHHsie). [lpumepst
AOMOTHYECKUX (PaKTOPOB,
DKa3bIBAIOIUX OCHOBHOE BJIMSIHHE HA
KUZHEEATENIbHOCTD JKUBBIX
DpraHU3MOB: TEMIIEpaTypa, CBET,
BIIaKHOCTH. OCHOBHBIE
BAKOHOMEPHOCTH MPUCIIOCOOICHUS
JKHBBIX OPTaHU3MOB K a0MOTHICCKUM
(baxTopam. [Ipucrnocobnenus k
DCHOBHBIM a0HOTHYECKUM (pakTOpam:
reMIeparypa, BIaKHOCTh U CBET.

[IpakTrueckoe 3ansatue «LBet u
TeIui0» (KyOUKH JIbJla B3BECUTD,
noJI0KUTHB Yaiku [leTpu Ha
paszHolLBETHYIO Oymary, uepe3 30
MUHYT B3BECUTH3aHOBO — KTO ObICTpEE
pactasun). [Ipaktuueckoe 3anstue «Uto
pacTBOpsieTCs BBO/IE» (SKCIIEPUMEHT
«Kupxuii nom»). [Ipaktuueckoe
3ansTue «uddysus BeuecTs BBojE
(pacTBOpBI)», «JIBUKEHHE PACTBOPOB
MOIIBETKY.

[IpakTuueckoe 3anstue «Jlex nnaBaet B
Bojie (aiicOepru, 3amep3aHue
BOJIOEMOB)».

[IpakTrueckoe 3ansatue «Jlen npu
3aMep3aHUU PacIIUpPSIETCs»
(pa3py1ienue KaMHs
OYBOOOPA30BAHMKE), 3aMEp3aHUE
keTok). [IpakTudeckoe 3aHsaTHE
«ybay» (kyOukH J1bJ1a3aBEPHYTH B
pa3HbIil MaTepual, B3BECUTD).
[TpakTrueckoe 3anarue «IIurmeHTh»
(MOXHO pa3feuTh Ha BaTMaHe
KpacuTenu u3 (haomMacTepoBy.

[IpakTnueckoe 3ansATHE

«Kak )XMBOTHBIE IIJIaBalOTB BOJAE»
(OKCcrepUMEeHT ¢ TUIETKOM).
HccnenoBatensckue padboTsl «BiusHue
cBeTa (Teruia, BIaXXHOCTH, COCTaBa
IIOYBbI) Ha PACTEHHUS B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX yCIOBHSIX» (Ha
JOCTYITHOM

MaTepuase).




3.
B3aumoneiicTBUA
SKMBBIX

OpPraHHu3MoOB
(4 1)

buotnueckue GakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBUIOBBIX B3aMMOOTHOILIEHUH.
KosBosonust (XUILHUK-KEPTBA;
[Tapa3uT-XO31H) DBOJIOIMS CTPATETUIH
moObIBaHus HIy. COUaaIbHOCTb.
Bunbi- Bcenenupl. [lepeuenb pacteHunii-
BpeauTeNnei.

UccnenoBarenbckas pabora
«HabmroneHus 3a B3aMMOOTHOIIICHUSI -
MU >KUBOTHBIX TP JIOOBIBAHUN TTHIIA
(KOPMYIIKH JUTSI IITULL, ATSTOPOJICKUX
WJIU CEJIbCKUX KMBOTHBIX ). BeO-
KaMmepb». MccnenoBarenpckaspaboTa
«Pacnpoctpanenue BUIOB-
CHHAHTPOTIOB BHAIIIEH MECTHOCT

4. Yes10BEK B sKH3HH
pacTeHuil u
"KHBOTHBIX?

(6 1)

AHTponioreHHblie ¢aktopsl. [IpaBna i,
HTO TIEPBOOBITHBIC JIFOTU JKUITU B
rapMOHUHU C pupo 0. OomManIHUBa-
HUE U IPUPYUYEHUE )KUBOTHBIX U pacTe-
HUi1. 3aueM cracaTb BBIMUPAKOLIUE
BHJIbI, KaK 3T0 Aenath. KynbTypHbie
pacTeHus U ux aukue npenku. [louemy
BaYKHO UX COXpaHATh. PazHooOpasue
KYJIbTYPHBIX PAaCT€HUN U UX 3HAYCHUE B
JKM3HU YestoBeka. KpacHas kHMra Bamen
repputopuu. Ocobo oxpaHsemble
TePPUTOPHUH, 3aIIOBETHUKH Poccun u
MHUpa.

[IpakTuyeckas pabora
«Pa3Ho00pasue KyabTypHBIX PACTEHUH §
BAIlIEM PETUOHEY.

HccnenoBatensckas padbota «BnusHue
AHTPOIIOTEHHBIX (DAKTOPOBHA PA3BUTHE
pacTeHuii B ropojie/HaceIeHHOM
IIYHKTE.
DKCKypcus/mpakTuieckaspadora

«OOIIT B BameM peruoxe —
YHHUKQJIbHBIE 00BEKTHI TPUPOJIBI».

5. IKOJOrHYecKHue

buocdepa — oHa U3 BaXKHEUIIUX

HccnenoBarenbckue padboTh

HUAIIH (6 4) pOosouek 3emun. UTo Takoe «IKOJOTUYECKUECHHILIH BOKPYT
<9KOJIOTUYECKHE HUILIM» U KaK OHU Te0s1 — onucanue (pakTopoB
(hopmupyrotcs? @opMupoBaHue 3HAHHUM |  OKPYXKAIOUIEH Cpeab».

[10 6MOPa3HOOOPA3UIO KUZHEHHBIX HccnenoBatenbCckuepadbOThI
(bopmMm, moBeneHUeckux npucrnocodsenuii| «PDeHosornueckue
MO UKAITMOHHAS U3MEHYUBOCTH (Ha HaOJIFONEHUSD.
0a30BOM ypoBHe). PacTurtenbHbie
cooOmIecTBa 1 ux TUNLL. Passutue u
CMEHBI PACTUTEIBHBIX COOOIIECTB.
Monayab «OcHOBBI pacTeHHeBOACTBA» /-8 Kiaccel (68 yacoB)
TeMbl OcHoOBHOE coepkaHue JlesiTeIbHOCTHh MIKOJbHUKOB

Tema 1. BBenenune B
PacTeHueBoACTBO
(29)

YUto-Takoe pacTeHHEBOICTBO: OCHOBHBIG
(bakTOpbI BRIpAIIMBAHUS PACTEHUH.
Mcropust pa3sBUTHS arpOXUMHYECKUX
sHaHui (pabotsl M.B. JlomoHocoBa, 1O
Ulubuxa, byccenro, B.B., [lokyuaega,
K.A. Tumupssesa,Il.A. KocTeruesa,
JI.H. ITpstaniiHukoBa u 1p.).

[IpakTuueckas padota
«bouka JIuOuxa».

Tema 2.
ArpoTrexHHYeCKHUM
JKCIEPUMEHT (6 1)

[TpaBuiia MOCTaHOBKU arpo3KCIepu-
MeHTOB. [locTaHOBKa SKCIIEPUMEHTOB C
pacteHusiMU. BpIGOp TeMBl,
COCTaBJICHHE TUIIOTE3bI, IIENIU U

3aJia4 dKCIIEpUMEHTA 110
BBIPAILIMBAHUIO PACTEHUN B
KOHTPOJINPYEMOU Cpeie.

KoHTpoiu, moOBTOpHOCTH,

[TPOBEEHUE IKCIIEPUMEHTA.
[lmannpoBaHue SKCIIEPUMEHTA.

Uccnenosarennckas
pabota «DaxkTopsl,
BIIMAOIINEC HA
popacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTuueckas padota
«CO0p yCTaHOBKH IS
BBIpAIIMBAHUs PACTEHUH B
KOHTPOJUPYEMBIX
YCIIOBHSX).




O11eHKa pe3yabTaTOB AKCIIEPUMEHTA.
OcBOocHHE TEXHOJIOTUH
KPYTJIOrOAUYHOI'0 BBIPAIIUBAHUSA
CaJlaTOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX

MCKYCCTBEHHBIX YCIIOBHSIX.

Tema 3. Poab
XHMHUYECKHX
3J1eMEHTOB B
NMUTAHUU PACTEHU I
(20 u)

Bona. PactBop. BrbITsiKKa. AHHOHBI,
KaTHOHBI, 3JIEKTPOIIPOBOAHOCTL U pH

pactBopa. Ponib xumudeckux

3JIEMEHTOB B TUTAHUU PACTEHUU.

[ToyueHne NUTATENBHBIX BELLIECTH
pacTEeHHUSIMH. Y nobpenust:
OpraHuyecKue, MUHepaibHbIE,

MuKpoOuosiornueckue. Tursl

NUTaHus pacTeHuil. Bo3nymHoe

1 MUHEpabHOE (KOPHEBOE)

nuTaHue pacrenuid. Tpancnopt

MUTATeNbHBIX  BEIIECTB  PACTCHHI:
BOCXOMSIIMNA M HUCXOJSIIIMA TOK.
Baxnelimme kamuitaeie, gochopHbie
U a30THbIE yI0OpEeHHs, UX CBOMCTBA.
[IpocTbie u CiioXKHBIE YI0OpEHUS.

Poct u pa3BuTHEe pacTeHHii: ITarbl
OHTOTeHe3a, (PaKTOPHI, BIUSIONINE HA|
pOCT  pacTeHMii: CBeT, TYCTOT4
MOCaJIOK, MUTaHue, cybcTpar.
OcoOeHHOCTH MHTaHUS  PACTCHHM
a30TOM. A30T ¥ €r03Ha4YE€HHE B )KU3HY
pacrenuii. @DopMBl a30Ta U HX|
IpEeBpaIEHHE B MTOYBE.
Hcrounuku docdopa ans pacTeHusl.
3nauenue GpocdopcoaeprKaninx
COEMHEHUH B KieTke. Poib
MAaKpO3pPTrUYECKUX COCTMHEHUI
dochopa B sHEpreTUYECKOM OOMEHE.
BnusiHue xanus Ha pusnueckue
CBOICTBA NMPOTOILIA3MBI, HA
(epMEeHTHI YIIIeBOAOPOIHOTO
oOMeHa, CMHTe3 OEJIKOB U JIp.
Ponb xanus B nonnep:xaHuu
MOHHOTO OajlaHca B TKaHsX, B
mpoleccax caMOperyJsiuy.
Perynaropnas u
CTPYKTypooOpa3oBaTeabHasi poJib
KaJblUA. Y4yacTue B 00pa3oBaHUH
KJIETOYHOW CTE€HKH, OAepKAHUH
CTPYKTYpbl MEMOPAH U Perysius
UX MPOHUIIAEMOCTH.3HAUYCHHE
MarHusi B MeTabosIn3Me pacTeHUH.
Marnuii B coctaBe xyopodmuiia,
CXOJICTBO XJIOpoduiia u
reMOTJ00MHA KaK CBUETEIbCTBO
€MHCTBA OPraHNYeCKOro MUpa.
Cepa u ero OCHOBHBIE COEUHEHUS,

UX POJIb B CTPYKTYPHOI

[TpakTuyeckas pabora
«CXeMbl MUTATEIbHBIX
pactBopoB. Pacuer 103
ya0OpeHu# s
MIATATEIbHBIX PACTBOPOBY.
[TpakTuueckas pabora
«IIpaBwiia cMemMBaHus
yIoOpeHuii»
[TpakTuyeckas pabora
«[Iutanue pacTeHunii:
TEXHOJIOTHS
MPUTOTOBJICHUS
MATATEIbHBIX PACTBOPOB
JUISL pa3HBIX KYJIbTYpP».
[TpakTuyeckas padora
«MOHHATOPUHT
MUHEpaIbHOTO MTUTAHUS
pacTeHui».
[TpakTuueckas pabora
«PacrturenbHas
JIUArHOCTHKA.
HccnenoBarenbekas
pabota «OrneHka
COCTOSIHUSI KOMHATHBIX
pacTeHUM, paCTeHUI Ha
LIKOJIBHOM TEPPUTOPUH,
YCTaHOBKa MPUYHH
MaTOJOTUYECKUX COCTOSTHHUI
(TIpy HATUYUH)».
UccnenoBarenbckas padora «OreHka
BIIMSIHUSIPA3JIMUHBIX 3JIEMEHTOB Ha
COCTOSIHUE pacTeHHH (cocTaBleHuE
Pa3INYHBIXITOIKOPMOK)».




OpraHM3aIH KJIETKH, y4acTHE B
OKHUCJIUTEIBHO- BOCCTAHOBUTEJIbHBIX
peakuusaXx MUKPOIIEMEHTHI.
IIpencrasienus o poau
MHUKPO3JIEMEHTOB B METab0I13Me
pactenuit. OcobeHHOCTH
MOCTYIICHUSI MUKPO3JIEMEHTOB B
pactenus. CUHEpru3M U aHTarOHU3M
AJIEMEHTOB [TUTaHUS PACTCHUM.
PactutenbHas quarHocTuka u
METOBI HJICHTU(PUKALIUT
HE/I0CTaTKa/U30BITKA 3JIEMEHTOB
NUTaHUS.

Tema 4.
Peryasitopsbl
pocrapacTreHuii.
3amura
pactennii (4 4)

ITonsiTHE O perynsaTopax pocra
pactenuii. CTUMYJISITOPBI pocTa
— (UTOTOPMOHBI (AyKCHHBI,
ru00epeUTMHBI, TMTOKUHUHBI ).
WMHruburopsl pocta pacTeHuil:

1. npuponnsie (abcuuszosas KucIoTa
¥ HEKOTOpbI€ ()eHOJIbHBIE BEILIECTBA
(uxymapoBasi, KOpU4Hasi,
CaJIMIMIIOBAs KMCIIOTBI).

2. cunTeTndeckue (MOp(HaKTUHEL,
peTapaHThl, 1e(OIUAHTHI,
JIECUKAHTBI, TEPOUTIUIBI).
DUTOMOHUTOPUHT U OLIEHKA
cocrosiHus pacteHuid. COBpeMEHHBIE
Croco0bl MOHUTOPHHTA.

3amura pacTeHUN OT BpPEIUTEIIECH:
OCHOBBI OMOMETO/1a.

[IpakTuyeckas padora
«DUTOMOHUTOPHUHT U OLICHKA COCTOSIHUS
pactenuii. CoBpeMeHHbIE CIIOCOObI
MOHUTOpHHTay. MccienoBarenbekas
pador

«BnusiHue rerepoaykcuHa Ha
IIpopacTaHue (poct  Hapa3HBIX
CTa/IuAX, B PA3HBIXYCJIOBUIX) PA3JINUHbBIX
pacTeHU».

[IpakTuueckas pabota

«HCekTapuu: TpaBUIa W YCIIOBHS
pa3BeACHUS MOJIE3HBIX HACEKOMBIX .

Tema 5. Boanas,
necyaHas u
MOYBEHHAasA
KYJbTYPbI, HX
NnpUMeHeHHe B
BbIPAILIMBAHUH
pacreHuii.
Pdusznosorus
pacrenmii (8 u)

BojnHas, nmecyanas u nouBeHHas
KYJIBTYpbI, UX IPUMEHEHUE B
BBIPAIIMBAHUU PACTCHUI.
ITpoBenenue BoabI B KOpHE UcTEOIE
pacTeHUN.
BoaHbIi pexXuM pacTeHUIR: CTPOCHUE
YCTBHUIL: (PAKTOPHI, BIUSIONINE HA UX
PacKpbITUE U 3aKpbITHE. 3HAUECHUE
MEXaHU3MaperyJsui UCTIapEHUs
BJIaTd PACTEHUEM.
DOTOCUHTE3 — YHUKAJIbHBIN MPOIIECC
pacrenuii. TemHoBast ucBeToBas Qasbl
dorocuHTE3A.
3HaueHue GOTOCHHTE3A JIJIS JKUBBIX
opranusmos. dakTopeipocTa
pacTeHHl: BO3AYX U a’panusl.
IToa3eMHOE ABIXaHUEPACTCHUN:
COCTaB [IOYBEHHOT'O
BO3/yXa, ra3000MeH. ['a3000MeH npu
0€eCIIOYBEHHOM BBIpAIIMBaHHH.

[IpakTuueckas pabora «KopueBoe
nasneHue».lIpakTuyeckas padora
«[IpuroroBiieHue npemapara yCcTbUI
METOJIOM clienkay. VccimenoBarensckue
paboThl «BrusHue ycnoBuil conepkaHus
pacTeHHi Ha KOJIMYECTBOYCThHUIY.
[IpakTuueckas padota
«q)yHKIII/IOHaJ'II)Hafl JUardHoCTHuKa
pacTeHHi MOAKTUBHOCTHU
XJIOPOIIIIACTOB.

UccnenoBatensckas pabota
«Omnpenenenuexnopopmmia A u b,

olleHKa ()OTOCUHTETHYECKON
AKTUBHOCTH PacTeHHUH U
(akTOpOB, BIMUAIONIUX HA

HEEe».

[IpakTryeckas pabora

«Anpanus, CO2 u O2. Jlpixanue
pacTeHH».

[IpakTuyeckas padorta «/[pixanue
pacTeHul: OLlEHKa UHTEHCUBHOCTH
JIbIXaHUs PAaCTEHUM U IIJI0JIOBY.




HccnenoBatenbckue padboThl «BiustHue
croco0a BeIpamuBaHus (cocTaBa
NUTATEeNLHOM CMeCH, CXEMbl BHECEHUS )
Ha POCT U Pa3BUTHUS PA3IUYHBIX
pacTeHui».

Tema 6.
KyabTypHble
pacTreHusl.
CoBpemeHHbIE

ACMEKTHI CeJIeKINH
(20 v)

Kak uenoBek cran ucnoyb30BaTh
pactenusi? CBsi3b pa3BUTHUS
LMBUJIM3ALIUH YEJI0BEKa U
OJIOMAIlIHUBAHMS PACTECHUN.
Jomectukanus. HacimencTBeHHOCTD U
M3MEHUYUBOCTb — OCHOBHBIE
CBOICTBA KUBBIX OPIraHU3MOB.
N3meHunBOCTh. BBl N3MEHUUBOCTS.
I'en —MaTepuanbHBI HOCUTED
HaCJIEJCTBEHHOCTU U U3MEHYHUBOCTH.
HyxienHoBbIe KUCIIOTBHI.
Jlokanu3anus reHeTUYECKOro
MaTepuaia B Kietke. Jlenenue
KJIETOK.

Pennukamusa JIHK. OcHoBHas

JI0TMa MOJIEKYJIIPHON OMOJIOTHH.
Tpanckpunuus. Tpancaanus.
Myranuu.

OddexT OyTHUIOYHOTO TOPIIBIIIKA U
reHeTu4eckoe pazHoodpasue. Yo
Takoe reH0aHk? 3aueM COXpaHATh
TEeHETUYECKUE PECYpPChl paCTEeHUI?
OcHoBHbIE CTIOCOOBI COXpaHEHUS
TeHETUYECKUX PECYPCOB pacTEHUI
(ex situ u insitu).

3nauenue pabot H.M. Basuiosa.
3aKOH rOMOJIOTMUECKUX PSJIOB.
[TeHTpbI MPOUCXOKACHUS
KyJlbTypHBIX pactenunid H.M.
Basunosa u I[1.M. XykoBckoro.
OCHOBHBIE METO/IbI CENEKIUH.
I'm6puauzanus. ®opmel oTéopa.
OcHOBHbIE HaNpPaBJIECHUS CENIEKIINU:
yIIy4lIEHUE YPOXKAIHOCTH,
YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckuM (paxropam. Ectb mu
JKU3Hb B IpoOupke? bruorexHomorus
KYJIbTYPHBIXPACTEHHM.

Kaxk gyenoBek moxxeT oauuupoBaTh
pactenusa? ['enernueckoe
penaktupoBanue. CoBpeMEHHbIE
MOJXO/bI U JOCTH)KEHHUS
TeHEeTUYECKOTOPETaKTHPOBAHUS
pacTEHUN.

Huckyccus «JlomecTukanus, Bce 1
pacTeHusl U )KUBOTHBIE, KOTOPBIE KUBYT
PSIOM C 4ETIOBEKOM UM
0JIOMAIIIHUBAIOTCS?
MOHO 1 CUMTATh TapaKaHa
OJIOMAITHEHHBIM )KUBOTHBIM?».
[IpakTuyeckas padora
«MoudukaoHHasi U'3MEHYHBOCTb
(JINCTBS, UTOJIKU C OJTHOTO
JIEpeBa)».
[IpakTuueckas pabota
«['eH — HHCTPYKIIHS 1O COOPKE KIETKH
(Ha Gucepe WM KOHCTPYKTOPE)».
[IpakTryeckas pabora
«Myrtanus Ha 6yTepOpose (Jrdoi
00BEKT U3 MpebIIyIIeH padoThI, T1Ie
U3MEHEHUE HHCTPYKIIMH MPUBEIET K
U3MEHEHUIO BHEITHETO BH/Ia
00BeKTa)».
[IpakTuueckas pabora morpynmnam
«OTKyJa Ha HalIuX CToJIaxX
¢bpykThl/0BoLIH/3MaKkny. [IpakTHUecKas
paborta
«BpIipammBaem ropox. Kaknposectu
CKPEUIMBAHHUE y TOPOXay.
HccnenoBatenbckas paboTa
«BplIpamyBanue pacTeHuil B IpoOHpKe»
(MO>XHO BOCHOJIB30BAThCAPE3YIbTaTAMU
MPEIBIIYIINX SKCTIEPUMEHTOB TIO
COCTaBJICHUIO MMUTATENILHBIX PACTBOPOB
JUTSL PACTEHUM ).
[IpakTuueckas padota
«["eHOMHBIe HOKHUIIBI (MO/IETMPOBAHUE
paboteicuctembl CRISP-Cas)».




Tema 7.
PacTturenbHa
sl NPOAYKIMS
(849)

Hanzemurble 1 moa3eMHEBIE
opraunsl pactenuii. [lober u
BUIOM3MEHEHHBIH 1moder
pactenuii. CriocoOsbI
Pa3MHOKCHUS PAaCTCHUH.
[TonsiTHe 0 Ka4eCcTBE MPOAYKTOB
nutanus. [IpoGiieMbl KOHKYpPEHIINA
OTEYECTBEHHBIX MTPOAYKTOB
MUTAHUS C UMITOPTHBIMH.
JlorucTrka JOCTaBKU U CPEACTBA
COXpaHEHHSI TPOJAYKTOB MTUTAHHUS.

[TpakTrueckas pabora

«IIpenenbHoO nonmycTUMbIe
koHnentpanuu (ITJK) u metoapl
KOHTPOJIs1 0€301MacHOCTH
PaCTUTEIbHBIX MPOAYKTOBIUTAHUS.
HccnenoBatenbckas padora «OueHka
KaueCTBaBBIPAIICHHON MUKPO3EJICHU
(;Tm6o cBOs, TMOO U3 Mara3uHa).
[TpakTrueckas pabora «MeToapl
OIICHKHU Ka4eCTBa PaCTUTEIHHOM
MPOJYKIMH: XPAHEHUE UCOXPAHHOCTh

Muxkpo3sereHs: moIe3HOCTh U MMATATEIBHBIX BEIIECTBY(I10
TCXHOJIOTHSL. JIOCTYITHOMY 000PYIOBaHUIO).
XUMUYECKUN  aHallnu3 UccrnenoBaTeabekas
IpOAYKIHH.  OCHOBBI pabora «Onpenenenne Buramuna C
cniekTpodoTomMeTpun.
METOJI0M OOpPaTHOT'O TUTPOBAHUS B
[ToTeHmomeTpws. 5
IJI0/1aX Ha pa3HOM cpoke(crocobe
Xpomarorpadus. A p poxe( )
XPaHCHU.
Monyan «buoTexHonorus» 7-8 kiaccol (68 yacoB)
TeMmbl OcHOBHOE€ coJepiKaHue I[eﬂTeJIbHOCTb
IIKOJbHUKOB
Tema 1. [TonsTHEe OMOTEXHOIOTHH. 3aueM IIpakTHueckas paborta
buorexHosorus YEJIOBEKY OMOTEXHOJIOTUH, B YEM UX «IIpumeps!
(4 4) MPEUMYILIECTBO NEPET XUMUUECKUM IpUMEHEHHs
cuaTe30M. OCHOBHBIEOMOOOBEKTEI 6I/IOHOFI/II‘IeCKI/IX

OMOTEXHOJIOTHH: TIPOMBIIIIICHHBIE
MHUKPOOPTaHU3MBI, KIIETKH U TKaH!
pacTeHMid, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOPHI.

CrIpbe /U1 OMOCHHTE3a U OLIEHKA
€ro OMOIOrNYECKOM 1IEHHOCTH.
OcHOBHBIE ICTOYHHKH YTIIEPOJIa,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
HccnenoBanue HOBBIX HCTOYHUKOB
CBIPBS (BKJIHOYAsi BOIIPOCHI €r0
MpeIBapUTENbHOI 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YHCJIe BKIIOYAIOIINX
OMOCTUMYJISTOPBI U APYTHE DIIEMEHTBI
yIpaBICHUS ¥ ONTUMHU3AIUN
MIPOIIECCOB

OnocuHTe3a. MeTOmbI OIITUMU3AIINHA

MUTATCIIbHBIX CPCI.

00BEKTOB B TBOEH
KU3HUY.




Tema 2.
Muxpobunonorus
(12 v)

[onoxeHrne MpOKapUOTOB B CHCTEME
opranudeckoro Mupa. Ctpoenue
OaKTepHaIbHOMN KIICTKH.
Knaccudukanus 6akrepuid.
Mopdomnorus 6akrepuii. [Ipocteien
CJIO’KHBIE METO/IbI OKPAITUBAHHS
Oaktepuii. Du3noIOTHsI OAKTEPHIA:
MUTaHUE, TbIXaHue, POCT U
pa3MHOXKEHHE. 3HAKOMCTBO C
JIOMEHOM Apxeu
(3KCTPEeMOPUITBHOCTD,
0COOEHHOCTH CTPOCHUS KIETKH).
MOJIOYHOKHCIIOE U CITUPTOBOE
opoxenue. @ororpodHbIe U
XeMOTpo(dHbIe GaKTepHUH.
Kunernueckoe onucaHue mporiecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHITHATIbHAS MOJIETb POCTA.

[Ipaktuka. JlaboparopHas paboTd
«DUKCUPOBAHHBIE MTPETIapaThl
OakTepuii.Onpenenenue Gopmbl
NPEIOKEHHBIX KYJIBTYP
MHKPOOPTaHU3MOB, UCTIONb3Ys
MPOCTOI METOJT OKPACKH».
UlaGoparopuas pabota
«OmnpeneneHue Tuma KJIeToOuHOU
CTCHKH METOJIOM OKpAIllBaHUS
no ['pamy» (ipu HaTHUUU
[PEAKTHBOB).

UlaGoparoprast pabota
«[IpuroroBiieHre MPKU3HEH-
HBIX [IPETapaToOB MOJIOYHOKHUC-
IIBIX OaKTepUii».




Kuneruka rubenmn
MHUKPOOPTaHU3MOB.

[TaTorennsie 6akrepun. YymHas
najgo4yka 1 YepHas CMepTh,
00TyNH3M, CTOJIOHSK, TYOCpKYJIe3.
Hctopus 60pb0BI €
OakTepruaTbHBIMU HHPCKITUIMHU.
Boiina GeckoHeuHOCTH:
AHTUOMOTHUKY MIPOTUB OaKTEpHUil.
MexaHu3Mbl JEUCTBUNA
AHTHOUOTHKOB. MEXKKIETOUHAS
KOMMYHHUKaIus 6akrepuii. HyBCTBO
KBOpyMa.

[Tpumenenue 6akTepuii
yenoBekoM. Kunernueckoe
onucaHrue OMOCHHTE3a MPOTYKTOB
MHUKpoOopranumamu. bakrepun,
KOTOpBIC MOTYT pa3jiararb
TJIACTHUK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIC accoTUauu
pacTeHuii ¢ MUKpPOOpraHU3MaMu

JlaGoparopHas pabota
«IToceB cMmbIBa C pyK Ha
yamku [letpm».
JlaboparopHast pabota
«Bpraenenue ynucToun
KYJIbTYpbI OaKTepuil.
Merton pa3BeeHUN.
Meroa ucromaromero
HITPUXAY.
JlaGopaTopHas pabora
«Mopdodonoruueckas
XapaKTePUCTHKA
BBIJICJIECHHOM YHCTOM
KYJIbTYPBI:
XapaKTePUCTHKA
KOJIOHUH, (popma
OakTepul, THII
KJICTOYHOU CTEHKNY.
JlaboparopHast pabota
«CpaBHeHUE pocTa
MUKPOOPTraHU3MOB Ha
yaike 0e3 u ¢
n00aBIEHUS
AHTHUOUOTHKOBY.
UccnenoBatensckas
pabora «Ilouck
MHUKPOOPTaHU3MOB
o0aaronmx
AHTarOHUCTUYECKOU
AKTUBHOCTBIO.
Hccnenosarensckas
paborta «Briienenue
MOJIOYHOKHCITBIX
OakTepuii,
HCCIIeIOBAaHUE UX
AKTUBHOCTH.
UccnenoBatenbckaspadbora
«Boiaenennebakrepuit
TTOJIC3HBIX LIS PACTCHUI.




Tema 3.
JyKapuoTH4YeCcKHe
OpraHu3Mbl B
OMOTEXHOJIOTUH
(mj1ecHeBbIe TPUOBI,
AP OXKKH,
Bogopocan) (12 )

[1necueBble rpuObI MPOAYLIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEUIECTB
OO0m1ast XapaKTEepUCTHKA JPOXKIKEH
caxapomuueros. Mcropus
HCIIOJIb30BaHHUs IPOKKEN B
TPaJUIIMOHHON OMOTEXHOJIOTHH.
TexHoI0rnu BUHOAEIHS U
XJIeOOICUCHHS,
CIEMaIM3UPOBAHHbBIE PACHI
IposoKei. MeTabosn3M ApOKKeH.
Peakuust ciupToBOro OpoKeHusl.
[TonyyeHnue BTOpUUYHBIX
MeTabOoIMTOB B IpokxKax. poxxu
KaK MPOAYLIEHTHI ONOTOILIMB.
[Tonyuenue 1eneBpIx OCIKOB B
JIPOAKKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOT'O Pa3MHOXKEHUS Y
JPOXKKEHN, 3HAUCHUE U3YUCHHUS
MHUTO3a U LIUTOKUHE3A JJIs
ONTUMU3ALIUH ITPOLIECCOB
KYJIbTUBUPOBAHUS JPOKKEBBIX
LITAMMOB, [IOHUMAHUS IPUYUH
MAaTOTEHHOCTHU APOXIKEH U rpruboB,
MOMCKA MUILIEHEN (PYHTHIIUIOB U
pa3paboTKH HOBBIX JIEKAPCTBEHHBIX
MIpenapaToB.

Bonopocnu — nepcnexkTuBHbII
00BEKT U1 IPOU3BOJICTBA OEJIKa U
yriaeBo1oB. buorexnonornueckue
METO/bl OUUCTKHU TBEPBIX,
KHUJIKUX OTXO0JIOB U Ta3000pa3HbIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOZBI. CXEMBI OUUCTKH.
buodunbTpsl, a3poTeHKH,
METaHTEHKH, OKCUTEHKHU.
AKTHBHBIN W U BXOJSIIHE B HETO
MUKpOOpranusmsl. Mcrosnb3oBanue
BOJOPOCJEN B OUNCTKE CTOYHBIX
BOJL.

JlaGopaTopHas pabota
«IToxcuer kneTox
JIPOXKKEN B Kamepe
I'opsieBay.
JlaboparopHast pabota
«Ob6HapyxeHue
IPOJYKTOB CITUPTOBOTO
OpO’KEHHUS: STUIOBOTO
CIHPTA U YTIEKUCIIOTO
raza.

JlaGopaTopHas pabota
«HaoOmronenune
Pa3MHOXKEHUS
JIPOMIKEBBIX KIIETOK.
[IpakTuyeckas pabora
«[lomyuenue TBOpora n
ke(upa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaxkTepuii».
[IpakTryeckas pabora
«OCHOBHBIE BU]IBI KBaca
U UX XapaKTEPUCTHKA
«Jlpoxoku u
MOJIOYHOKHUCITBIC
OakTepuu,
MIPUMEHSIEMBIE TS
MIPOU3BOJICTBA KBACay.
[IpakTuueckas pabota
«CpaBHHUTETHHBIN
aHaJIU3 Pa3BUTHUSA
JpOXoKed B a3pOOHBIX U
aHadpPOOHBIX
YCIIOBHSX.
[IpakTuueckas pabota
«MeTo/1bI OIIEHKH!
CBONCTB
XJ1e00MEeKapHbIX
JIPONIKEM.
OcobenHoctu
MIPUMEHECHHUS
MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
JIPOAKEN».
Uccnenosarennckas
paborta «BnusHue
(hbU3UKO-XUMHUIECKUX
(hakTOpoOB Ha KAYECTBO
OMOTEXHOJIOTHIECKOM
NPOAYKIUH (KBac, Keup,
CBIp, XJIEO U Ap.)».
HccnenoBarenbekas




pabora «BnusHue
(U3NKO-XUMHUYECKUX
(akTOpOB Ha pocT
Bonopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
uHdopmanus (8 u)

HacnencreeHHOCT 1
U3MEHYMBOCTb — OCHOBHBIE
CBOMCTBA KUBBIX OPIraHU3MOB.
N3menuuBocts. Buabl
U3MEHUYUBOCTb.

I'en —marepuanbHbIl HOCUTEIb
HACJIEICTBEHHOCTU U
n3meH4uBoCcTH. HykiienHoBbie
KHUCIIOTHI. JIokanu3anus
TEHETUYECKOT0 MaTepHualla B
KJIEeTKe. JlefeHne KIeToK.
Peruukarnus JIHK. OcHoBHas norma
MOJICKYJISIPHOM OUOJIOTHH.
Tpanckpunuus. Tpancisanus.

[IpakTryeckas pabora
«MonudukarmoHHas
WU3MEHYUBOCTD (JIUCThS,
WTOJIKU C OJTHOTO JIEPEBA)».
[IpakTuyeckas padora
«['eH — HHCTPYKIHS 110
cOopke KiIeTku (Ha Oucepe
WA KOHCTPYKTOPE)».

[IpakTryeckas pabora
«Myranus Ha OyTepOpoie
(J1F0001 0OBEKT U3
peabIAyIIeHpadoTh, TIe
U3MEHCHUECUHCTPYKIIUU
NPUBEACT K W3MEHEHHIO

Myrauuu.
yran BHEIIHETO BUIa
00BeKTa)».
Tema 5. [TonoxxeHue BUPYCOB B CHCTEME [IpocmoTp

BupycoJiorus (6 4)

opranuueckoro mupa. CTpykrypa u
XUMHUYECKHH COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus Bupycos. Bupycsr -
BO30yAHUTENN UHPEKITHOHHBIX
6one3nell. OHKOBUPYCHI.
bakTtepuodaru: ctpoenue,

CBOMCTBa, MpUMeHeHHe. buonornueckue
METO]IbI OOPHOBI CBUPYCAMHU.

JOKYMEHTAIBHOTO (PHITbMa O
Bupycax. [Ipaktuyeckas
pabora.

«Meto pa3BeACHHI.
[IpakTuueckas padota.
«TurpoBanue

6axkTeprodaron.

Tema 6. 'ennas
HHIKEHEPHs U
ouoTexHosoruu(8

4)

OCHOBBI T€HHOM WH)KEHEPUH.
Bexkropa. Crnernudpuueckue

(bepMeHThI OakTepuil.

BrotexHonornu npoayKiuu OENKOB B
OaKTepHaIbHBIX KYJIbTypax.
JlocTrKeHNs] TEeHHOMHUHKEHEPUH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucreMa aaniTUBHOTO
uMMyHHuTeTa 6akrepuii u apxeit. 'MO.
Meroasimonyuyenus [ MO.

[IpakTuueckas padota
«OHJIOHYKJI€a3bl
pectpukuuu (pabdota ¢
HYKJICOTHIHBIMU
MOCJIEI0BATEIbHOCTIMUHA
Oymare)».
[IpakTuueckas padota
«['eHHbBIC HOKHUIIEI -
CRISPR/Cas
(MonmenupoBaHUE Ha
Oymare)y.
Urpa-nuckyccus:
«Bpurpait rpasT Ha
co3nanue I'MO».




Tema 7.
buorexHogoruu B
JKHBOTHOBOACTBE (8

)

JloMecTHKausi OCHOBHBIX JOMAITHUX
KHUBOTHBIX; COBPEMEHHbIC
AKCIIEPUMEHTHI IT0IOMECTUKAIIH
YKUBOTHBIX (JIMCHUIIA, HOPKA U Jp. —
AKCIEPUMEHTHI HaAyYHOH IIIKOJIBI
akajemuka bensena).

CoBpeMeHHBIE METO/TbI B
’KMBOTHOBOJICTBE: TPAHCILIAHTAIUS
AMOPHOHOB, XMMEPHBIC KUBOTHBIC,
KJIOHHPOBaHHE.

OcHoBHBIE 00JIE3HU )KUBOTHBIX U POJIH
MATOrCHHBIX MUKPOOPTaHU3MOB U
Mapa3uToB B Pa3BUTHH 3a00JICBaHUI
JIOMAIITHUX)KUBOTHBIX ¥ OCHOBHBIX
Mepax 00pbObI ¢ HUMH; POJIb MOJIE3HBIX
MHUKPOCUMOHOHTOB B OpraHU3Me
KHUBOTHBIX. [loN0OXHUTEIBHOE 1
no0oYHOE (OTpUIIATETHHOE)
BO3/ICHCTBUU aHTUOMOTHKOB Ha
OpPraHu3M B XO/JI€ JICUCHUS )KUBOTHBIX;
LEJIU ¥ 3a]1a41

BeTepUHapuu. buorexnonorus
KOPMOBBIX IIpENaparos.

Huckyccus
«JlomecTuKkalus, Bce I
pacTeHus U )KUBOTHBIE,
KOTOPBIE JKUBYT PAJIOM C
YeJIOBEKOM UM
OJIOMAaIlTHUBAIOTCS?
MO3KHO U CUMTaTh
TapakaHa
OJIOMalTHEHHBIM
JKUBOTHBIM?».

[IpakTuyeckas padora
«Meroauka
KJIOHHPOBAHHS
(MonenupoBaHue Ha
Oymare).
[IpakTryeckas pabora
«CocraBiieHre paroHa
IIUTaHUA >)KUBOTHOI'O,
pacdeT pacxoJoB Ha
coJZiepKaHue.
HccnenoBarenbckas
pabora «Ornenka
Ka4ecTBa MOJIOYHON
MPOIYKIIAN.

Tema 8.
BuorexHosornu B
pacTeHneBO/ICTBE

OCHOBHBIE METO/IbI CEIEKIIUH.
IMubpuamzanms. Dopmer 0TOODA.
OCHOBHbIE HaIlpaBJICHUS

IIpakTuyeckas pabora
«BrpIpamuBaem ropox.
Kak nposectn

(10 v)

CEJIEKIUU: YIyUYIlICHHE
YPOKalHOCTH, YCTOWYHUBOCTH K
OMOTHYECKUM U a0MOTUYECKUM
¢bakTopam.

OCHOBHBIE MOJXO/IbI CENEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ mbpuau3zanus,
OTJaNIeHHAas THOPHUIN3ALIUS,
HCKYCCTBEHHBIN 0TOOp, TeTepO3uC,
TpaHchopmarus, MyTareHes,
TEHETUYECKOE PEIaKTUPOBAHUE).
HUcropus cenexunu B Poccun u
MHUpPE, UCTOPUS Pa3BUTHS
BOKHEUIIINX COPTOB KYJIBTYPHBIX
pacTeHui.

Kaxk yenosek mosxer
Moau(HUIMPOBATh pacTeHUs?
I'ennas unxenepus pacrenui: Yro
TaKO€ FreHeTUYECKasi HHKEHEPHUS
pacteHuil. TpaHCT€HHBIE pACTEHUS.
Metonst monyuenus. ObpazoBaHue
OIlyXOJIEH y pACTEHUHN.
ArpoOakTepuaibHas

CKpEIlMBAaHUE Y
ropoxay.
IIpakTuyeckas pabora
«"eHOMHBIE HOKHUIIBI
(MozmenupoBaHue
paboTBI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabota «BpIpanuBanue
pacTeHuii B mpoOHpKe»
(MOXHO
BOCIIOJIb30BAThCS
pe3yabTaTaMu
MPEIBITYIIAX
HKCIEPUMEHTOB TI0
COCTaBJICHUIO
MUTATEIbHBIX
pacTBOPOB IS
pacTeHuit).




tpanchopmarus: Ti-TrasmMusI.
I'ensr T-JIHK. MonekysnsipHo-
TCHETUYECKUE MEXaHU3MBI
Tpancopmanuu. ['enetTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOIXOJIbI U JOCTHYKCHHUS
TeHETUYECKOTO PEIaKTHPOBAHUS
pacTeHui.

Ectb 1 sxu3HB B IpoOupKe?
buoTtexHOMOTHs KYTbTYPHBIX

pacTeHui.

Moayb «MosieRyasipHble OCHOBBI (PM3HOJIOTMH M (papMaKoJorum» 9 kiace

(68 wacom)
Tembl OcHOBHOe coJiepKaHue JlesATEILHOCTD
IKOJbHHUKOB
Tema 1. Beenenue. buoreHHEbIC 2IIEMEHTHI: HccnenoBarenbckas
duznosornyeckKas opranorensl: O, C, N, H. AKTuBHBIE paborta
xumus (20 4) (hOpMBI KHCIIOPO/Ia, UXITOTyYEHHUE, «KonnuecTtBeHHas

HeUTpanu3anus.

MaKkpOsJIEMEHTBI: IPOLIEHT

COJICpXKaHUs B OPraHU3Me, BBITIOJHICMAs
(GYHKIHS, COACpKAHUE B MPOTYKTaX
nutanusa.CaZ2+ - cBgI3pIBaroIe OEIKH,
ITETIOHUPOBAHKE KAJBITUS, PETYJIISAIUS
YPOBHS KaJIbI[Usl B OPTraHU3Me: TOPMOHBI
nouek. Mg — crpoeHue xyopoduiia, ero
AKTHBALINS COTHEYHON YHEPTUEH.
MUKPOIJIEMEHTHI: B KAKHX MOJIEKYJIax
COJIepIKaTCs, BRIMOMHsIeMast PYHKIIHS,
CcoJIepKaHNe B IPOAYKTAX TTUTAHHUS.
[TocneacTBUs IEPEIO3UPOBKU
MUKpO3JIeMeHTaMu. Fe — ycBanBaembIe
THIIBI COCTMHCHUN Kele3a.

FeMOHpOTeI/IHBI, TreMOUIMaHuH, HUTOXPOMBI.

CU — ycBOEHUE U TPAHCTIOPT METH.
benku, cogepxamie Mep.
[TaTonoruyeckue cHHAPOMBbI MeHKe U
Bunbcona, cBSI3aHHBIE CMETA00IM3MOM
MEJIH.

Toxcuunsbie 35ieMeHTHI [lepuoanyeckoi
CHUCTEMBI 1Jis1 opranusma. Biausinue
HEI0CTaTKaMaKpO ¥ MUKPODJIEMEHTOB Ha
PKUBBIE OPTraHU3MBbI.

"Kupsl. 3a6oseBaHus 4eI0BEeKa,CBSI3aHHbIE
C HapYyIICHUSIMHU KHUPOBOTO OOMEHA.
Jlucnmunuaemun.

'YraeBoabl. 3a001eBaHus YeI0BEKa,
CBSI3aHHBIE C HAPYILICHUSIMH YTJIEBOIHOTO
oOMmena. CaxapHblil 1uaberT.

OLICHKA COZIEP KAHUS
MHUKPOJIEMEHTOB HIIN
BUTaMHUHOB B ITHILEBBIX
MPOTYKTAX».
[IpakTrueckoe 3ansaTHE
«KauecTBeHHBIE
peakuu Ha
OpraHUYECKHE
MOJIEKYJIBI.
[IpakTrueckoe 3ansaTHE
«IeHaTyparus OeIKoB»
[IpakTrueckoe 3ansaTHE
«M3y4yeHne akTUBHOCTH
aMUIIa3bD».
[IpakTrueckoe 3aHsATHE
«/Inanns (kyerouka
Tpayoe)».




benku. Ctpoenue. 3ab60aeBaHUs YEIOBEKA,
CBSI3aHHBIC C HAPYIIEHUSMH OETKOBOTO
oomena. Dynkiu 6enkoB. DEepMEHTHI.
Mexanusm neiictBus. Knacceol
(epMEHTAaTUBHBIX PEAKIIHIA.
KodepMeHTI.

ButaMuHbI )KUPOPACTBOPUMBIE,
BosopacTBOpuMbIe. [IpeBpalienue
BUTAMUHOB B aKTUBHBIE (DOPMBI
Ko(hepMeHTOB. ABUTaMIUHO3bI. OCHOBHEIE
TUIBI META0OJINYECKUX PEAKIIHIA.
brosHepreTuyeckue npoueccsl. I nukonus.
[{uxn Kpebca. Llenb mepeHoca 37€KTPOHOB.
Oxucienue >KupHbIX Kucinot. Katabonusm
AMUHOKHUCIIOT. ['IIIoKOHEeorenes.

CuHTE3 yriaeBoA0B, OEIKOB, KUPOB.
MeTtabonutuyeckue 3a00aeBaHusl.
[TpakTHueckoe 3aHsATHE: «pEellIeHuE 3a1a4
Ha ’HepreTudyeckuii oomen» Kuerka.
[Toustne memOpanbl. DyHKIIMH MEMOpPaH.
Buel TpaHCTIOPTAa B KIIETKY.
MeMOpaHHbIe OpraHou bl 3a00JIeBaHUS
CBSI3aHHbBIE C HApYIIEHHUEM PabOThI
MeMOpaHHBIX OpraHesul, 00JIe3HN
HAKOIUICHUS.

TUIIBI KOHTAKTOB MEXIY KJIETKaMHU.
3HauECHUE MEKKIETOUHOM KOMMYHHKAIIUU
IUIs1 3/10pOBbsI OpraHU3Ma.

Anpo. YpoBHM yIIakOBKM XpOMAaTHHA.

X pOMOCOMHBIE TEPPUTOPHH.
HemeMOpaHHbIe OpraHOU/IbI.




Tema 2. MousiekyasipHasi
ouosiorus (20 4)

OCHOBHBIE BEXH Pa3BUTHUSA
MOJIEKYJISIPHOM Ouonoruu.
HyxienHoBbIE KUCTTOTHI.
OcHOBHbIE TPUHITUIIBI CTPOCHHUS.
Marpuunbie cuHTe3bl. Perukarus
— OCHOBA KJICTOYHOI'O JCICHHS.
[Tpuniune! permkanuu. Myrtanuu.
Yto BBI3BIBACT U3MCHCHHS B
crpoenuu [JHK. [TpuHuumsl
penapanuu. TpaHcKkpunus.
I'enernueckuii koxa. Tpauncusius.
Opranuzanys reHoma BUPyCOB
[IpoTrBOBUpPYCHBIE CPENICTBA,
MCXaHHM3MbI UX JICHCTBUS.
Opranuzanys reHoma 0akTepuid
AHTHOAKTEpUaIbHBIE TIPETIapaThl.
Opranu3zaiys reHoMa 3yKapuoT

I'enomHOE pepakTUpOBaHUE.

[IpakTrueckas pabota
«Boigenenne JIHK u3
OaHaHay.

[IpakTuyeckas padora
«Mogaenb JIHK-opuramumy.
[IpakTuyeckas padora
«Ornpenenenue KayecTBa
npenaparos JJHK ¢ nomomisro
crieKTpodoToMeTpUU»(TTPU
HaTM4uK 000pyIOBaHU).
[IpakTuueckas pabota
«PerumnkaTuBHassMaIInHa
(Urpa-aeMOHCTpAIIH)».
[IpakTuueckas padbora
«I1LIP (Mmomenb
aMIUTU(UKAIIS Ha
Oymare)».

[IpakTuueckas pabora
«Culia mpoMoTOpay.
[IpakTuueckas pabora
«Pemenue 3a1a4u Ha
FEHETUYECKUN KO,
[IpakTuueckas pabora
«DonauHT OETKOBY.
VccnenoBaTenbckas
pabota
«Pacnipoctpanenue
AQHTHOMOTHUKOPE3UCTECHT
HBIX OaKTepuii».
[IpakTuueckas pabora
«PaboTa B

COBPEMEHHBIX
TeHETUYECKUX 0azax
naHHbIX. [IpoBeneHune

In silico ananuza

110CJIE0BATENBHOCTEN
TEHOBY.
Tema 3. [TonsaTne o nekapcerBax. I[TpuHIMIIBI HccnenoBarenbckas
dapmaxoJiorus M10/1X0/1a K TIOMCKY HOBBIX paboTa «JKcriepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEJICTB. 0 OIIPEAEIICHUIO

CKpUHHHT U €T0 METO/TBI.

ITytu BBenenus JIC.
dapMaKOKHHETHKA JICKaPCTBEHHBIX
BellecTs. BecacriBanue
(abcopbmus) nexapctB. OCHOBHBIE
MEXaHU3MBbl BCACHIBAHMS.
TpaHcnopt JlekapcTBEHHBIX
BeriecTB. ['eHbl n 6enku nepBoi
¢a3b1 Onotpanchopmanuu. [yt
BBIBEJICHHS JICKAPCTB M3
opranusMa. DKCKpeuus 1
MuMuHaNUA. ['eHbl 1 6enku
BTOpO# (a3l buoTpaHchopmaIuu.

TOKCHYHOCTH BEILIECTB
Ha apTEMUIUSIX.
[IpakTuueckas pabota
«Kapta sxcnpeccun

10 aMHHOBBIX U
CEpPOTOHUHOBBIX
PELEnTOPOB B MO3Te
MBIIIICH .
Hccnenosarennckas
pabora
«IToBemeHUECKHE TECTHI
Ha pbIOkax Danio rario.
CBeTiio-TeEMHas




®apmakoarHaMuKa. ['1aBHoE 1
no0oYHOE, pe30pOTUBHOE U

MECTHOE, MPSIMOE, HEMPSIMOE U
pednexkTopHoe nerictBre. Buap
B3auMOICHCTBUS JeKapcTB.CUHEPTU3M
Y @HTaroHW3M P COBMECTHOM
JEHCTBUM JIEKAPCTBEHHBIX BELIECTB, UX
pasHOBUAHOCTH TpaHcMeMOpaHHBIN
CUTHAJIUHT.

Tunel K1ETOYHBIX PELENTOPOB.
MemOpaHHbIe: HOHHBIC KaHAHI,
KaTaJIUTHYECKUE U compsikeHHble ¢ G-
OelkaMu; BHYTPUKIICTOUHBIC:
LUATOIUIA3MAaTUYECKHE U sJIEPHBIE.
MexaHU3MBbI JTUTaHI-PELEITOPHOTO
B3auMozeiicTBusA. CelleKTUBHOCTh
(M30upaTeNbHOCTD) ACUCTBUS, CBA3b
«XMMHYECKasi CTPYKTypa —
(hapmakosorndeckasi akTHBHOCTh
BelecTB» PapMaKoJIOrnyecKou
MOAYJISIIAA CUHAITHYECKOU
XOJIMHEpruyecKonnepeaym.
MonekynapHbId MEXaHU3M JAECHCTBUS U
(hapmakojoruueckue cBoiicTpa M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJIOKATOPOB U Kypapernogo0HbIX
CPEICTB.

dapmakosorudyeckas peryisuus
AKTUBHOCTH aJIpEHEPTUUYECKOTO
cuHarca. AJpeHOMUMETHKH,
aJPEeHOOIOKATOPBI, CUMITATOJTUTHKH.
MonekynsipHasi hapMaKoIoTus
AQHTUAJUIEPTUYECKUX CPEJICTB.
['mcTamMmuHOBBIE pELIENITOPBI: TUIIHI,
MOJICKYJISIpHAsE OpTraHu3aIusl.
CrabunuszaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M
JeNCTBHS, 0COOEHHOCTH KITMHUYECKOTO
MIPUMEHEHUSI, TOUKUTIPUIIOKEHUS
NEHCTBHUS HHTUOUTOPOB JIMITHTHBIX
MEINaTOPOB.

MexaHu3M IeUCTBUS U IPUMEHEHUE
MpenapaToB, CTUMYIUPYIOIINX
MPOLIECChl UMMYHUTETA.
dapmakoIoruHyecKas XapakTepucTuka
WHTEPIEHKUHOB:MOTYy4YE€HUE, MEXAaHU3M
nercTBus, mpuMeHeHne. OCHOBBI
naToQU3n0IOTHH 0CTPO(Ha30BOTO
OTBETA, MEIUAIIHS BOCTIAJICHHS.
MonexysapHbIA MEXaHU3M
MIPOTHBOBOCTIAJIMTEIILHOTO JCHCTBUS
[JIIOKOKOPTUKOCTEPOU/IOB,
HECTEPOUIHBIX TIPOTUBOBOCTATUTEIIBHBIX
CPEICTB.

[ToHsATHE O HApKO3€ U HAPKO3HBIX

KaMmepay.
WccnenoBarennckas
paborta
«[ToBeneHueckue TeCThl
Ha peIOkax Danio rario.
OTKpBITOE MOJIEN.
HccnenoBarenbckas
paborta
«IToBeneHUeCcKrE TECThIHA
peiOKax Danio rario.
CraiiHoe moBeIeHUEY.
[IpakTuueckas pabota
«BnugHue agpeHanuHana
CepJICUHbIE COKPAIICHHUS
(mporpammHoe
obecrieueHue).
[IpakTryeckas pabora
«l'ucronornyeckue
npenapaTbl UMMYHHOMN
CUCTEMBI».
[IpakTuyeckas pabora
«l'ucrosornyeckue
npenaparbl HEpBHOM
CUCTEMBI».




npemnaparax. KieTouHslii 1 HEpBHBIN
HapKo3.

dapMakon0ruueckas XapakTepucTUKa
OTJENbHBIX IPYIITHAPKO3HBIX CPENICTB.
TlociemoBaTenbHOCTL AEHCTBUS Ha
LIEHTPAIBHYIO CUCTEMY.
dusnonornyeckuii coH; ¢a3nl cHa. Buapl
HapyueHui cHa [lonstue o
MEIMKaMEHTO3HOM CHE M CHOTBOPHBIX
npenapaTax (TMIIHOTHKAX).
MounekynspHbie aCIIEKTBI
HOIMLIETILINH. OnuarHble
pEeLenTopsl, UX THUIIBI.

Ouke(hanuHbl U SHAOPPHUHBI -
9HJIOT'CHHBIE JINTaH/Ibl ONTUATHBIX
peLenTopoB.

AHTUIICUXOTHYECKOE JIEHCTBUE,
BIIMSIHUE Ha (DYHKITUIO
JKCTpanupaMUIHON CUCTEMBI,
HMOILMOHANBHYIO c(hepy, pBOTHBII
LIEHTP, apTEPHAIIBHOE IaBJICHUE, LIEHTP
TEPMOPETYJISALIUH.

MouekynsipHble MEXaHU3MBI
JEHCTBHS HEUPOJIENITUKOB, BIUSHHE
Ha J10(aMHUHOBBIE, CEPOTOHUHOBEIE,
aJIpeHO- U THCTaMUHOBBIE

peLenTopsl, UXIACHCTBHE Ha
KJIETOYHbIE MEMOpAaHBbI, Ha
JIETIOHNPOBAHNETKAHEBBIX
MOHOaMHUHOB.

[Torennuan-3aBUCHMbIe
HaTpUEBbIE KaHAJIbl KaK MUIIIEHU
JIeMCTBUSL MECTHBIX aHECTETUKOB.
CriocoObIMHT IO POBaHUS
MOTEHIMAJ- 3aBUCUMBIX
HATPUEBBIX KaHAJIOB MECTHBIMU
AQHECTETHKAMH.




Monyab «MoJiekyJisipHbIe 0CHOBBI cesieknum» 9 kiacce (68 yacos)

ouoJiorus (20 1)

HyknenHnoBbie KUCIIOTBHL.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS.
Marpuunbie cuHTe3bl. Pennukanus
— OCHOBA KJIETOYHOI'O JICJICHHUS.

[IpuHnune! permkanuud. Myranuu.

UYTO BBI3BIBAET U3MEHEHHUS B
crpoenuu JHK. [TpuHumnst
penapanuu. TpaHncKkpunusi.
I'enernyeckuii kox. Opranuzanus
reHoma BupycoBlIpoTuBoOBUpYyCHBIE
CPEICTBAa, MEXaHU3MBbI UX JEHCTBHS.
Opranu3zanus renoMma 6akTepuit
AnTHOAKTEpUATBHBIC IPENapaTHl.
Opranuzanys reHoma 3yKapuoT
I'enomHOE perakTUpOBaHUE.

Tembl OcHoBHOE coaepikaHue I[eﬂTe.]'ILHOCTL
IIKOJbHUKOB
Tema 1. OcCHOBHbIE BEXU Pa3BUTH IIpakTHueckas paboTa
MouJiekyasipHasi MOJICKYJISPHON OHMOJIOTHH. «Bsirenenne JTHK u3

OanaHay.

[TpakTrueckas pabora
«Mogens JIHK-
opuramm.

[TpakTuyeckas pabora
«OmnpezeneHne KauecTpa
npenaparos JJHK ¢
TIOMOIIIBIO
creKTpooToMETpUNN(IIpU
HAITMYUU 000pYIOBaHUS).
[TpakTuyeckas pabora
«PernnmkarvuBHas MamHa
(urpa- 1eMOHCTpAIUs)».
[TpakTuyeckas padota
«[1P (Mmonens
amruukanus Ha
Oymare)».

[TpakTnyeckas pabora
«Cwuita IpoMoTOpa».
[TpakTnueckas pabora
«Pemenne  3amau = Ha
TeHETUYECKUI KOJI.
Tpancusauusn».

[TpakTnueckas padota
«Poauur OEJIKOBY.
HccnenoBatenbckas paboTa
«Pacnpocrpanenue
AHTUOMOTHUKOPE3UCTEHT

HBIX OaKTepUii».
[TpakTuyeckas pabora «Pabota
B COBPEMEHHBIXT€HETHUECKUX
6azax manHsIX. [IpoBenenue In
silico ananuza
MOCJIEeI0BATENbHOCTEN

TCHOBY.




Tema 2.
MousekyasipHble
OCHOBBI TeHETHKH

(20 v)

[Ipenmer renetuku. Kpatkas ucropus
Pa3BUTHUS IPEJICTABICHUS O
HacyencTBeHHoCcTU. OT reHa K Mpu3HaKy:
KaK pacKpacuTh koTa. YTo Takoe
npusHak? [1yTh OT reHa 10 npu3Haka.
Myrauuu. Annenu. I'eTepo3urorsl u
rOMO3UIOThl. JIoMUHaHTHBIE U
peueccuBHbIE aluienu. I'eHsl CTposAT
OpraHusM. BkiroueHue 1 BBIKIIIOUEHUE
Oombi1oro Habopa renoB. Kak kineTku
MMOHUMAIOT, KAaKUe TeHBI JOJKHBI
paboTats.

JluckpeTHOE Hacae10BaHUEe IPU3HAKOB.
3akoHbI MeHens: OA1H I'eH - OJJUH
npu3Hak. Cxema ckpeuuBaHus. 3aKoH
eMHO00pa3us THOPHUIOB IIEPBOTO
IIOKOJIEHUS. 3aKOH PaCIIEIIIICHUS
MIPU3HAKa BO BTOPOM IMOKOJIEHHH.
3axoHbl MeH1e/151: HECKOJIBKO I'€HOB -
HECKOJIBKO ITPU3HAKOB.

JurubpuiHoe CKpemmuBaHue.
HezaBucumoe pacxoxaeHnue
xpoMmocoM. CIIeIJIEHHOE HaclleI0BaHHeE.
BsaumopeiictBue reHoB. AsienbHOE U
HeaJlJIebHOE.

Omnpenenenne nona. [lonoseie
XpoMocoMbl. CaMIIbl U CaMKH.
Brustaue gpakTopoB okpyskarorieit
cpeabl. XpOMOCOMHOE

onpexaenenue noua. [lomoseie
xpomocoMmsl. [Ipobiema
JOTIOJHUTEIBHON X-XPOMOCOMBI Y
KEHUIUH. Tpex1BETHbIE KOIIKH.

PoneBas urpa «Asnnenny.
Uccnenosarennckuit
IpOeKT MyTareHHsbIe
(hakTophI.

Ponesas urpa «Cynas0a
KJIETKWY. [ 'eHbI-
NEPEKITI0YATENH.
[IpakTrueckoe 3ananue
«ANTOPUTMBI 1J15
KJIETOK.
[IpakTnueckoe 3ananue
«Ennnoobpasue
NIEPBOT0 OKOJICHUSI.
[IpakTrueckoe 3ananue
«Pacmeruienue Bo
BTOPOM TTOKOJICHUI.
HccnenoBarenbckuil
HPOEKT «3aKoHsI [
Meunnens B
SKCIIEPUMEHTE.
[IpakTrueckoe 3ananue
«Pemerka Ilennera.
[IpakTrueckoe 3ananue
«HacnenoBanue,
CLEIJIEHHOE C MTOJIOM.
[IpakTrueckoe 3ansTHE
«BzanmopeiicTBus
TeHOB (MOJEIUpPOBaHKE
CHUHTE3a U TPAHCIIOpTa
MMUTMEHTA B KIIETKY)».




Tema 3.
MouJiexysipHble
OCHOBBI cestexkiun (28

)

['enbl B momynsusx: BEIUKOE
paBHoBecue. [lonyisanus. YacTors!
BCTPEUAEMOCTHU MPU3HAKA U aJlJIeNIs.
Vpasuenue Xapau- BaitnOepra.
[Tonmynsuy MEHSIFOTCS: YUCICHHOCTD,
MUTpaIFs ¥ BBIOOP CyIIpyTa.

@DaKkTOphl, KOTOPHIE BHIBOASAT MOMYJISIIHIO
13 paBHOBecus: Xapau-BaitnOepra.
UucnenHocts nomyssiiuu. Ponesast urpa
«Oddexr  ocuomarems».  [peiid
reHoB. Myramuu.  HecnyuyaiiHoe
ckpewmmBanue. M3onsauus.

[Tomymsiuy MEHSIFOTCSI: €CTECTBEHHBIH
0oT00p. MexaHu3MIeHCTBHS
€CTECTBEHHOI0 0TOOpa. JIBrKyIHit
oToop.

MonudukarnronHas “3MEHYHBOCTb.
Cratuctuueckue 0CoOOEHHOCTH
MOAU(PHUKAITTOHHONHU3MEHYUBOCTH.
HacnepgoBanue KonM4eCTBEHHBIX
MIPU3HAKOB.

KonuuecTBeHHbIE TPU3HAKH.

CpenoBas ©BMEHYUBOCTD MPU3HAKA.
Koadduument nacnegyemocta
npusHaka. OtBeTHa oT60p. [Tonck
TE€HOB KOJIMYE€CTBEHHBIX TPU3HAKOB.
OAHOHYKJIEOTH/IHBIE BAPUAHTHI TEHOB.
JHK-uun. [TonHOreHOMHbIHaHAIN3
accolMaIui.

«Owmpbi» Hajg reHoMoM. [locTreHoMHas
apa. O6paTHas reHeTuka. «OMUKCHBIE)
uccnenosanus. [Iporeom, meraboaom.
JloMecTukanus u HEHTPbl TEHETHUECKOTO
pazHooOpazusi. [loncku pactenuii ¢
«XOpOIIMMUY» MPU3HAKAMH JIJIsI UETOBEKa.
L{eHTpbI TeHETHYECKOTO pa3HO00pa3usl.
Huxomnaii UBanosnuBaBuos. Cenekiusi.
Komb6unanmonHnas 1 rubpuHas
cenekuus. ['ereposuc. CoxpaHuTh 1
W3YYHUTh T€HBI, YTOOBIMEHSTH OyayIIIee.
Kak npaBHIIbHO XpaHUTH TCHEI.
Konnekunu reHeTH4ecKux pecypcoB
pactenuii. [IpakTukym n/unu
HcCIeA0BaTeNbCKUM MPOeKT: MeTo b
KYJIbTUBHPOBAHUS 1n Vitrouis
COXpaHEHHUs FeHETUYECKUX PECYPCOB
pacTeHuy U JIsl yCKOPEHHOW CEJIEKIUN
['eneTnyeckue HEHTPHI B HALLIEH CTpaHe.
I'ne 3aHMMAarOTCS TEHETUKON 1
TeHOMUKOU ISl HY KT

CEJILCKOT0 XO35UCTBA.

[IpakTrueckoe 3ananue
«YacToThl aenei,
TEHOTHUIIOB B
(heHOTHIIOBY.
Uccnenosarensckuit
MIPOEKT «AHAJIN3
TEHETUYECKON CTPYKTYPBI
MOMYJISIMKM(HA OCHOBE
3aKoHa Xapau-
Baiinbepra)».

Ponesas urpa «9ddekr
OYTBUTOYHOTO TOPIIBIIITIKAY.

PoneBas urpa
«EcTecTBeHHBIH

oTOOp».
UccnenoBarenbckue
paboTsl
«MoaudukanuoHHas
U3MEHYMBOCTh PACTCHUU
B IIpeJieJaxBallero
MECTa KHUTEIHCTBAY.

[IpakTuueckoe 3aganue
«ATPOHOMBI».
[IpakTuueckoe 3aganue
«["omonoruueckue psiabl
HAaCIIEICTBEHHON
U3MEHYHBOCTUY.




