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IHOACHUTEJIBHASA 3AIIMCKA

AKTyaJIbHOCTh W Ha3HA4YeHHe nporpamMmel. [Iporpamma paspaboTaHa B COOTBETCTBHH C TPEOOBAHUAMU
denepabHOTO  TOCYAApCTBEHHOTO  00pa30BAaTENbHOIO CTaHAapTa OCHOBHOrO oOmiero oOpa3oBaHus,
OpHEHTHpPOBaHAa Ha oOOecledeHne WHAMBHIYaTbHBIX IOTPEOHOCTEH oOydJalomuxcd W HampaBiIeHa Ha
JOCTHKCHUEC TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOrPaMMbl OCHOBHOTO OOINEro 0Opa3oBaHHS C YYSTOM
BEIOOpa ydJacTHHKaMH OOpa30BAaTENbHBIX OTHOIICHWH KYpPCOB BHEYPOUHOW IESTETHHOCTH. DTO IO3BOJISET
o0ecIeunTs eMMHCTBO 00sM3aTenbHBIX TpeboBanmii @I'OC Bo BCeM IPOCTPAHCTBE IMIKOIHLHOTO 00pa3oBaHUS: HE
TOJIBKO Ha YpOKeE, HO U 3a €ro IpeaesiaMu.

AKTyallbHOCTh peal3allii JaHHOM MpOrpaMMBI OOYCIIOBJIEHA CaMOH OCOOEHHOCTBIO TPOEKTHO-
WCCIIEIOBATEIHCKONW NEATENbHOCTH. JDTa AESTEIHHOCTh JEKUT B OCHOBE ITO3HABATENBHOTO WHTepeca peOeHKa,
SIBJIICTCS. 3aJI0TOM YMEHUS TUTAHUPOBATH JIFOOBIE NIEHCTBUS U BOKHBIM YCJIOBHEM YCICIIHONW peaiu3aliuu UeH.
JIto6bIe M3MEHEeHN COBPEMEHHOTO O0IIIeCTBa CBSI3aHBI C MTPOEKTAMHU U UCCIIEZIOBAaHUSIMHI — B HayKe, TBOPUYECTBE,
OusHece, 00IIeCTBEHHOW JKMU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHsI JTUYHOCTH OOYYarOIIErocst sBIseTCS
(hopMHpPOBaHNE OCHOBHBIX HABBIKOB ITPOCKTHO- UCCIICIOBATEIBCKON JICITCIIBHOCTH.

[Iporpammoii mpexycMOTpeHO GOPMUPOBAHIE COBPEMEHHOTO TEOPETUIECKOTO YPOBHSI 3HAHMMA, a TaKXKe
W TPaKTUYECKOTO OMBITa paboThl ¢ 1abopaTopHBIM 000PYAOBAaHHEM, OBJIAJCHHE IPUEMAaMHU UCCIIEI0BATEILCKON
JesTeNbHOCTH. MeTombl opraHm3anui  00pa3oBaTeNbHOW W HAYYHO-HCCIENOBATEIhCKOW JIESTENIbHOCTH
MpeIyCcMaTpUBaOT (OPMUPOBAHUE y OOYYArOIIMXCS HECTaHJAPTHOTO TBOPYECKOTO MBIIIICHUS, CBOOOIBI
CaMOBBIPAXXEHUS U UHAUBUIYaTbHOCTHU CYKICHUM.

Jns momHOTO ydera moTpeOHOCTEH ydalluxcs B MPOrpaMMe HCTOJib3yercs AudQepeHInpoBaHHBII
nmoaxon, 4To CTUMYJIHPYET ydalllerocd K YBCIMYCHUTIO HOTpe6HOCTI/I B HHI[HBHI[yaJIBHOfI, HHTCHJ’ICKTyaﬂbHOI‘/’I u
MMO3HABATENFHOW [IEATENIFHOCTH W Pa3BUTHIO HAYYHO-HCCIIEOBATEIbCKUX HAaBBHIKOB. [IporpamMma craHeT
BOCTpE0OOBaHHOW B TIEPBYIO OYepeab IKOIHHHUKAMH, KOTOPhIE HMEIOT CTOMKHI MHTEPEC M COOTBETCTBYIOIIYIO
MOTHUBALHWIO K U3YUCHUIO IPECIMETOB €CTCCTBCHHO-HAYYHOI'O MKJIA,CCTECTBCHHBIM HAayKaM U TEXHOJIOTUSAM.

B moapocTtkoBoM Bo3pacTe ydaiuecs MpOSBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOW MM WHOU 0OOJIACTH
3HAHWH, HAYYHOM HAIPABJICHUH WIH NPOPECCUOHAIBLHOW JEATSIIbHOCTH. TakuM 00pa3oM MPOUCXOIUT
(hopMUpOBaHHE TMO3HABATENLHON W MPO(ECCHOHATBFHONW COCTABISIONIEH JMYHOCTH, TOMOTAeT ydYallemycs B
onpeneneHnH OyIyIEero >XU3HEHHOTO MYyTH W B TPOQECCHOHAIBHOM BBIOOpE IIOCIIE OKOHYAHUS MIKOJIBI.
[TonobHoro poma 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKeJIaHWe IIKOJIBHUKA K TMO3HAaHUI0 HOBOTO,
PaCIIPEHHI0 U YTITyOJICHUIO COOTBETCTBYIONIUX 3HAHHM, H



MOJYYCHUIO HOBBIX B TOM UYHCIE TMPAKTHUYSCKMX HABBIKOB, a TaK)Ke MOTHBHUPYET ydalllerocs Ha
po(opHUEHTALIHIO.

IIporpamMma HareleHa Ha MOMOINbL PEOCHKY B OCBOCHHH OCHOB OpraHHM3allid W OCYIIECTBICHHUS
COOCTBEHHOHN MPOEKTHO-HUCCIIEOBATEILCKON JEATSIBHOCTH, a TAKXKE B MPUOOPETEHHH HEOOXOIAMMOrO OIBITa
JUTs pabOThI HAJT MHIUBUIYATBHBIM HCCIICIOBAHIUEM WM MPOEKTOM. [IporpaMma moMOXKeT MIKOJBHHUKY B 6ojee
rIIyOOKOM H3YYE€HHH WHTEPECYIOIICH ero 00JacTH eCTeCTBEHHBIX HAayK, a TaKKe B MPHOOPETEHUH BaXKHBIX
COITHATILHBIX HABBIKOB, HEOOXOIMMBIX I MPOAYKTUBHOW COIMANM3AIUK ¥ (OPMHUPOBAHHS TPAXKIAAHCKON
MO3HUIIHN:

— HaBbIKa CaMOCTOATCIIBHOIO PCEHICHUA aKTYaJbHBIX HCCICAOBATCIBCKUX WM IPAKTHYCCKUX 3aladl,
BKIIIOYArOmiero B cebs YMCHHUE BUACTH U aAHAJIMU3UPOBATH HpO6J'I€MLI, Hy)XJaromuyecsds B pCHICHUH, YMCHHUC
JCTAJIbHO HpOpa6aTI)IBaTI) U pCaIM30BLIBATH CITIOCOOBI pa6OTI>I C HMMH, YMCHUC IJIAHUPOBATH CO6CTBCHHyIO
pa60Ty HNCaAMOCTOATCIIBHO KOHTPOJIUPOBATH CBOC IMPOJABUIKCHHUEC K KEIACMOMY PE3YyJIbTaTy,

— HaBBIKa TEHEPUPOBaHUS © OQOPMIICHHS COOCTBEHHBIX HJAEH, OOJNIeYeHHs HUX B YAOOHYIO st
pacnpocTpaneHus Gopmy;

— - HaBbIKa YB2)XUTEIHHOTO OTHOILICHHS K UY>KUM B3IJISLIAM U HIesiM, o(pOpMIIEHHBIM B paboTax Ipyrux
JIOJIeH, IPYTUX aBTOPOB — BIIA/ICTIbIICB UHTEIICKTYIbHOW COOCTBEHHOCTH;

— HaBbIKa MyOJMYHOTO BBICTYIJICHUS Iepe]] OONBLION ayJUTOpUEH, apryMEHTHPOBAHUS M OTCTaWBAHUS
CBOEH TOYKHM 3pPEHHMS, OTBETOB Ha BOIPOCHI CBEPCTHHKOB U B3pOCHbIX, YOEXKICHUS OPYTrUX B CBOEH IPaBOTE,
MIPOJBMKEHHS CBOMX UIECH;

— HaBbIKa pPa0dOTHl CO CIENUAIM3UPOBAHHBIME KOMIBIOTEPHBIMH IpPOrpaMMaMH, J1a00paTOPHBIM
o0opyIoBaHNEM, TEXHHYECKUMH yCTPOHCTBAMH, ONOINOTEYHBIMI (DOHIAMU W MHBIMH PECypCaMu, ¢ KOTOPBIMH
MOKET 6I>ITI) CBsI3aHa HpOGKTHO- HcCcciIieA0BaTCIIbCKas ACATCIIBHOCTD IIKOJIbHUKA.

Kpowme Toro, paboTta mKoIpHUKA HaJI MPOSKTOM HIIA UCCIIEIOBAaHNEM OYIET CIIOCOOCTBOBATH U PA3BUTHIO
€ro aJcKBaTHOM CaMOOIICHKH.

BapuanTel peanu3zauuu nporpamMmsl 4 ¢popMbl IpoBeAeHUS 3aHATHIA.

JlanHas mporpamMMa paccyMTaHa Ha paboTy co mKoiupHMKamMu 5-9 kiaccoB. llemarory BaxkHee
aKLEHTHUPOBAaTh CBOE BHMMaHHE HE CTOJBKO Ha KayecTBE pe3yjIbTaTa MPOEKTa MM MCCIEeN0BaHU, CKOIbKO Ha
TOM, YTOOBI y4YaIIMHCs MOTy4al 3HAHHS B TOM YHCJE M 4epe3 BHIIOJIHEHHE MPAKTHYECKOTO 3aJaHus, Jelall
BbIBOABI W YMO3AKJIIOUCHHA HAa OCHOBAHWMU CBOCTO HCCICAOBAHUA, YUYHIICA CpPaBHUBATL €TI0 PE3YJIbTAThI C
TEOPETUYECKUM MaTepHajoM M HMCCIEJOBAaHMSMM JPYTHX LIKOJIBHUKOB. TakuM 00pa3oM, MIKOJIBHUK OCBOUT
OCHOBBI TPOEKTHO-HCCIIEAOBATEILCKON JIEATEIbHOCTH M MPUOOPETET HABBIK KPUTUYECKOTO OTHOIICHHS K
MaTepuaiy.



IIporpamma pa3zbuTa Ha MOIYJIA, KOTOPBIE MOTYT OBITH UCIIOJIE30BAHBI MO0 YACTHIHO, TNOO IMOTHOCTHIO.
Tak moxynp «Kak KUBOTHBIE M PAacTEHUS MPHUCIIOCAOIMBAOTCS» (IBOITIOIMOHHAS AKOJIOTHS) MPEIIOIaraeTcs
JUIsl U3ydeHust B 5 win 6 kiacce B TedeHue oqHoro rona (34 yaca B ron). Monyiau «OCHOBBI paCTEHUEBOJICTBA» U
«buoTexHoIOrU» paccunTaHbl Ha 68 YacoB M MOTYT OBITH PEATM30BAHBI B TCUCHUH 2-X JeT (1o 34 vaca B TOJ)
wi B Tedyennu 1 roma (68 wacoB B roa). Bo BTopoM ciaydyae BO3MOXKHO TPOXOXKICHHE O0OOMX MOyJICH
(«OcHOBBI pacTeHHEBOJICTBa» B 7 mwin 8 kiacce, «buorexnonorum» B 7 win 8 kiacce). AHAIOTHYHO MOJYJIN
«MoekynsapHble OCHOBBI (DU3HOJIOTHH B (apMaKoJIorun» u «MOJeKyIIpHbIE OCHOBBI CEIEKIIUN» PacCUHTAHBI
Ha 68 YacoB ¥ MOTYT OBITh pealu30BaHbl B TeueHHH 2- X JeT (o 34 yaca B ron) wik B TeueHnu 1 roma (68
gacoB B TOf). Bo BTOpoM cilydae BO3MOXKHO MPOXOXKAEHHE 000mx Momaynel («MoJekynspHble OCHOBBI
ceneKmn» B § Kiacce, «MoneKynsipHbIe OCHOBBI (PU3HOJIOTHHU U (hapMaKoJorum» B 9 Kiacce).

MoXHO peKOMEHIIOBaTh HCIIONB30BaTh MOIyIH «Kak >KMBOTHBIE W PACTeHHS MPHUCIIOCAOIHBAIOTCS,
«OCHOBBI ~ PAaCTEHUEBOJICTBA», «MOIEKYIIpHbIE OCHOBBI ~ CEJEKIMI» B KadecTBe HEMPEPHIBHOTO
oOpazoBarenpHOro mukiaa (5-9 kmacc mo 1 dYacy B HEAENIO) JUIS KJIacCOB arpOOMOTEXHOJOTHYECKOM
HampaBlieHHOCTH. Mopymu «Kak JKMBOTHBIE W PacTeHHs] TNPUCTIOCAONUBAIOTCS», «bBHOTEXHONIOTHM» W
«MomnekynsipHbIe OCHOBHI ()H3HMOJIOTUN U (DapMAKOJIOTHI B Ka4eCTBE HEMPEPHIBHOTO 00Pa30BaTEIHHOTO IIUKIIA
(5-9 kmacc mo 1 gacy B HeIENIO) /IS KITACCOB OMOTEXHOIOTHYESCKOTO MM MEAUITMHCKOTO HAIPaBICHHH.

B3aumocBs3b ¢ nporpammoii BocmuTaHus. llporpamma Kypca BHEYpPOUHOM JESITENBHOCTH
pa3paboTaHa ¢ Y4YeTOM pEKOMEHAAIM TNPHUMEPHOW MPOrpaMMbl BOCIIHTAHHUS, YUYUTHIBAET IICHUXOJIOTO-
MeIaroruieckie OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropuil. JTO MO3BONAET HA MPAKTUKE COCIUHHTH
00yJaroIIyo U BOCITUTATEIHHYIO IEATEIBHOCTD TIE€/Iarora, OpUEeHTHPOBATh €€ He TOJIbKO Ha WHTEIJICKTyalbHOE,
HO Y Ha HPABCTBEHHOE, CONMAIBEHOE Pa3BUTHE PeOCHKA. DTO MPOSBISETC:

— B IIPUOPUTETE JMYHOCTHBIX PE3YJNbTATOB pEeAIU3alUy IIPOrpaMMbl BHEYPOUHOU JAESTENBHOCTH,
HaIIEeIINX CBOE OTPaXEHHUE U KOHKPETH3ALMIO B IPUMEPHOM IPOTrpaMMEBOCIIUTAHNUS;

— B BO3MOXXHOCTU KOMIUIEKTOBAaHHs Pa3HOBO3PACTHBIX IPYMIl Ul OpTaHU3alMu NpOodOPHUEHTALMOHHOM
JESITeIbHOCTH  IIKOJIBHUKOB, BOCIHTATEIbHOE 3HAUYCHHE KOTOPBIX OTMEYaeTcs B NPHUMEPHOH mporpamme
BOCTIUTaHUS;

— B WHTEPaKTHBHBIX (JOpMax 3aHITHN JJIS MIKOJIFHUKOB, 00ECTIEUNBAIONINX OOJBIIYIO UX BOBJICUYEHHOCTh
B COBMECTHYIO C II€JJarOroM M JPYTUMH JEThbMHU JCSITEIBHOCTh M BO3MOXHOCTH 0Opa30BaHUs HA €€ OCHOBE
JIETCKO-B3POCIBIX OONIHOCTEH, KIF0UYEBOE 3HAYEHHE KOTOPBIX IS BOCHUTAHHS TOAYEPKUBACTCS MPHUMEPHON
MpOrpaMMoOi BOCITUTAHMUSL.



Oco0eHHOCTH PadOTHI YUUTEJs MO MporpamMmMe. 3a1ada yIuTeIsl COCTOUT B TOM, YTOOBI COTIPOBOXKIATh
nporecc MpoheCCUOHANBHON OpUEHTAIMK IIKOJIbHHKA, PACKPBIBAsl MOTEHIIMAN KaXKIOTO 4Yepe3 BOBJICUYCHUE B
MHOT000PAa3HYI0 ICATEIBHOCTh, OPTraHM30BAHHYIO B pa3HbIX popmax. [Ipu 3TOM pe3ynbTaToM paboThl yUUTEINS B
MIEPBYIO OUYEPENb SIBIACTCS JTUYHOCTHOE DPAa3BUTHE ydallerocs. JIMYHOCTHBIX pEe3ylbTaTOB YUYHTEIh MOXKET
JIOCTUYb, yBIIEKas yUYEHUKAa COBMECTHOW W MHTEPECHON MM OOOHMM JCSITEIBLHOCTHIO, YCTAHABJIUBAs BO BpEMs
3aHIATHAN JOOPOKETATETHHYIO0, TIOAEP)KUBAIOIITYI0 aTMOC(epy, HACHIIIAs 3aHATHS [IEHHOCTHBIM COJIEPKaHUEM.

IIpumepHas cxema IpoBEACHUS 3aHATUHI IO POrpamMMe:

1. OOBsgcHeHnE TCOPETUICCKOI'0O MaTepurajia no T€Me.
2. IToaroroBka k OKCIICPUMCHTAJIbHOMY 3aHATHUIO, O6CY)KI[CHI/IG 00BEKTOB AT TPAaKTUYCCKOI'O 3aHATHS.

3. TlpoBeneHHe NpPAKTUYECKOTO 3aHATHS — OCHOBHAs 3a7a4a OCBOGHHE METOJONOTHH JaHHOTO
IKCIIEPUMEHTA.

4. Tlo OKOHYAHHH TIPETIOKUTE JETAM, KOTOPHIE 3AMHTEPECOBATHCH JTAHHBIM SKCIIEPHUMEHTOM, Pa3BHTh €T0
B HCCIENIOBAaTENbCKUNA TMPOeKT. Jlimst 3Toro HeodOxomumo oOCYIuUTh OOBEKTHI, KOTOpPHIE Y4YEHHK Oyner
UCCIIE0BaTh, COCTABUTD IUIAHIKCIIEPUMEHTA.

5. TloMoub yueHHKY NPOAHAIM3UPOBATH PE3YIbTATHI SKCIICPHMEHTA.
OueHuTh pe3yabTaThl MPOEKTHO-UCCIIEIOBATEIBCKOM JEesTeTbHOCTH IIKOJIBHUKOB MOXHO B TpoIiecce
3alUTHl UMH CBOMX PadOT B paMKax IIKOJIBHOW HayYHO- IPAKTUYECKON KOH(pEPEHLIUH.



COJIEP)KAHUE KYPCA BHEYPOUYHOM AEATEJLHOCTH

Monynas «Kak KMBOTHbIE M pacTeHHs] NPHUCHOCADIUBAIOTCS» (IBOJTIOLMOHHAS JKoJorus) 5-6
kjaaccsl (34 yaca)

1. Mot uccnedyem scuenie ovexmet (6 uacos)

CBoiicTBa M CTpOEHHE XHMBBIX OPraHM3MOB (CTpOCHHE KIETKH). Bua, ocoOb — opranm3M Kak eguHas
cucteMa. Amanranun (mpucmocoonenus). IloHatne rtoMeoctaza JuBoro opranusma. CrmocoObl  ero
MTOIEPKAHHISL.

[TonsiTre BapuaTuBHOCTH Tpu3Haka. MccnenoBarensckue paboTsl «Bce nu (cuHHLBL, Oenku, Oepessl u
T.1I.) OMMHAKOBBIE? DOTOKBECTY.

Orpanndenusi MOpQOIOrHIecKuX U (pusnonornueckux agantanuid. [louemy opraHn3Mbl HE CTaHOBSTCA
OecKOHEYHO OOJBIINMHU, MaJeHbKUMH, BCeImHBIM. [IpakTmueckas pabora «CocTaBisieM KHUTY PEKOPIOB
pacTeHHi U JKUBOTHBIX HAIIIETO Kpas.

2. Bnusnue oxpyncaroweii cpeowt na ycusnte opzanuzmut (12 uacos)

®dakTopel  OKpykaromield cpeabl  (aOMOTHUYECKHE, OHOTHYECKHE, AaHTPOIOTCeHHBIC). I[Ipumepsr
abrnotnvecknx (PakTOpOB, OKA3bIBAIOIIMX OCHOBHOE BIUSHHE Ha >KU3HEIESATEIBHOCTH KHBBIX OPTaHU3MOB!
TeMmIeparypa, CBeT, BIaXHOCTh. [IpakTinueckoe 3anarue «LIBet u Temno» (KyOUKH JIbAa B3BECUTH, MOJIOXKUTH B
gamku [letpu Ha pasHouBeTHy0 Oymary, udepe3 30 MHUHYT B3BECHUTHh 3aHOBO — KTO OBICTpEE pacTasil).
[IpakTiueckoe 3ansaTue «UTo pacTBOpsieTcs B Bome» (9kcrmepumenT «Kumkuii jom»). [Ipaktudeckoe 3aHATHE
«duddys3us BemecTB B Bozue (pacTBOPHI)», «/IBrmkeHne pacTBOpoB 1Mo nBeTKy». [IpakTideckoe 3ansatue «Jleq
miaBaeT B Boje (aiicOepru, 3amep3aHue BOAOEMOB)». IIpakTmyeckoe 3aHsaTHE «Jleq mpu 3amep3aHHU
pacmmpseTcs»(pa3pylieHne KaMHs (IT09Boo0Opa3oBaHue), 3aMep3aHue KIIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH TPHCIIOCOOJCHUSI JKUBBIX OPraHM3MOB K aOWMOTHYECKUM (pakTopam.
[IpucnocoGneHust K OCHOBHBIM aOMOTHYECKUM (aKTOpaM: TeMIepaTypa, BIRXHOCTh U cBeT. lIpakTuueckoe
3ansTre «Lly0ay (KyOMKM Jb/1a 3aBEpHYTh B pa3HbI MaTepHal, B3BecuTh). [IpakTnueckoe 3anstue «[IurMeHTH
(MOXKHO pa3JIenUTh Ha BATMaHe KpacHuTesu U3 guomactepoBy. [IpakTnueckoe 3ansaTHe «Kak )KUBOTHBIE I11aBalOT
B Bo/ie» (DKCIIEpUMEHT C TIUIIETKOH ).

UccnenoBarenbckue paboThl «BimsHMe cBera (Teruia, BIaXXHOCTH, COCTaBa IIOYBHI) HA pPAcTCHUS B
€CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIIOBHUAX» (Ha JOCTYITHOMMATEpHae).

3.  Bzaumodeiicmeus rcugvix opeanuszmos (4 uaca)

buoTtnueckue QakTopsl. 3aKOHOMEPHOCTH Pa3BUTHS MEXKBHUIOBBIX B3aWMOOTHOIICHMA. Ko3Bomrorus
(XHIHUK-KEPTBA; TTAPA3UT-XO3IUH) DBOJIONHS CTPATET Uil noo0sBanus . ConuanbHOCTh. BUIBI-BCEJIEHIIBI.
[lepeuens pactennii- Bpeaureneii. MccnenoBatensckas pabora «HaOmrogeHus 3a B3aWMOOTHOIIECHUSMHU



JKUBOTHBIX TP JOOBIBAHUM MHIIK (KOPMYIIKH IUIsl ITHI, JUIS FOPOACKHMX WM CEIbCKUX KHUBOTHBIX). BeO-
kamepb». ccnenoBarenbckas padora «PacmpocTpaneHue BUIOB- CHHAHTPOIIOB B HAIlleli MECTHOCTI.

4. Yenogex 6 scusnu pacmenuii u scueomnwix? (6 uacos)

AnTponiorennbie (aktopel. [IpaBma Jid, 4TO TEPBOOBITHBIC JIOAM KHJIM B TapMOHHUU C TPUPOIOH.
OpomarnrHrBaHVE W IPUPYUCHNE )KUBOTHBIX M PACTEHHUH. 3a4eM cracarh BEIMUPAIOIINE BUABI, KaK ATO J1E1aTh.
KynerypHble pacTeHuss u ux Jukue mnpeaku. [louemy BakHO HMX COXpaHATh. Pa3HOOOpa3ue KyJNbTYPHBIX
pacTeHMH W WX 3HA4YeHHWE B JKM3HW denoBeka. KpacHas kaura Bamedt tepputopuu. Oco0o oxpaHseMmbie
TeppUTOpHUH, 3anoBeqHUKN Poccuu u mupa. [Ipaktuueckas pabora «Pa3HooOpasue KyJbTYpHBIX PacTCHUN B
BalllEM PETUOHEY.

HccnenoBatenbckass pabota «BiusHHEe aHTPONOTeHHBIX (HDaKTOPOB HA pa3BUTHE pPACTCHHHA B
ropojie/HaceJICHHOM IYHKTE».

Oxckypceusi/mpaktrdeckas padora «OOIIT B Bamem perrnoHe — yHUKaJIbHBIE OOBEKTHI IPUPOIBIY.

5. xonozuueckue nuwu (6 uacos)

buochepa — omxHa u3 BaxkHeHmuX 000j04Yek 3emiid. YTO Takoe «3KOJIOTMYECKUE HUIIM» U KaK OHU
¢dopmupyrorcsa? DopMUpOBaHHME 3HAHHMKM 10 OHOPAa3HOOOPA3UI0 JKU3HEHHBIX (OPM, TOBEICHUYCCKUX
MIPHUCIIOCOOIEHNH, MOTU(PUKAIIMOHHAS NU3MEHYHBOCTH (Ha 0a30BOM ypoBHE). PactuTenbHbIE cooOIecTBa u Ux
TUMeL. Pa3BUTHE ¥ CMEHBI PACTUTENBHBIX COOOIIECTB.

HccnenoBarenbckue paboThl «IKOJIOTHYECKUE HHUIIM BOKPYT TeOS — onmucaHue GakTOpPOB OKPYKAIOIIEH
cpens». UccnenoBarenbckue paboTel «DeHOTOTHYECKHE HAOIIOISHIIS.

Moayab «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiacchl (68 yacon)
1. Beseoenue ¢ pacmenuesoocmeo (2 uaca)
Uro-Takoe pacTeHWEBOJCTBO: OCHOBHBIE (DAKTOPHI BBHIPAIMBAHUS pacTeHUil. lMcropus pa3BuUTHS
arpoxumMuueckux 3HaHumi (pabotel M.B. Jlomonocora, 0. JluOuxa, Byccenro, B.B. [okyuaera, K.A.
Tumupszena, [1.A. Kocteruesa, JI.H. IlpsaumankoBa u np.). [lpaktudeckas padbora «bouka JInGuxay.

2. Azpomexnuueckuii sxcnepumenm (6 uacos)

[IpaBuia MOCTAaHOBKH arpodKCriepuMeHToB. [IocTaHOBKa SKCIIEPUMEHTOB C pacTeHUSIMH. BBIOOp TeMbl,
COCTaBJICHHE TUIOTE3bI, LM U 33J]1a4 SKCIEPUMEHTA 110 BBIPALIMBAHUIO PACTEHUI B KOHTPOJIUPYEMOU cpejie.
Konrtponu, moBropHOCTH, MpOBEACHUE dKCIEepUMeHTa. llnanupoBanue skcnepumeHTa. OueHKa pe3yinbTaToB
sKkcriepuMeHTa. MccnenoBarensckast pabota  «@DakTophbl, BIMSIONIME HA IpopacTaHue ceMsH (pocT
MIPOPOCTKOB)».

OcBoeHME TEXHOJIOTMH KPYTJIOTOJMYHOTO BBIPAIIMBAHHA CaJlaTOB U MUKPO3€JICHN



B KOHTPOJUPYEMBIX HWCKYCCTBEHHBIX YCIOBUsAX. COOp YCTaHOBKHM JUIsS BBIPAIUBAHUS PACTCHHU B
KOHTPOJIUPYEMBIX YCIOBHUSX.

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

Boma. PactBop. BeITshkka. AHHOHBI, KATHOHBI, AIIEKTPOIIPOBOIHOCTE M pH pacTBopa. Poib xummdeckux
JJIEMEHTOB B THUTaHWW pacTeHuil. lloimydeHne muTaTenpHBIX BEmIECTB pacTeHusMHU. [IpakTuueckas pabota
«CxeMbl IUTaTeNbHBIX PacTBOPOB. PacueTno3 ynoOpeHuii A7sl MUTaTeNbHBIX PACTBOPOBY.

Yao0penusi: opraHudeckne, MHHEpalbHBIe, MHKPOOHWOIOTHYEeCKHe. THWIBI TWTaHWS pacTEeHUH.
BozaymHoe u mMuHepaibHOE (KOPHEBOE) MUTAaHUE pacTeHUU. TpaHCHOPT MHUTATENbHBIX BELIECTB PACTEHHIA:
BOCXOJISIIIUI M HUCXOAALIMK TOK. BakHeimme kanuitHeie, hocopHble U a30THBIE yIOOpEHUs, UX CBOWCTBA.
IIpocteie u cnoxuble ynoopenus. [Ipakruueckas padora «lIpaBuna cmemmBanus ynoopenuin» [lpakruueckas
pabota «llutanue pacTeHHi: TEXHOIOTHS IPUTOTOBIICHUS MUTATEIBHBIX PACTBOPOB ISl PA3HBIX KYJIBTYPY.

PocT u pazButre pacteHuii: 3Tambl OHTOreHe3a, (PaKTOPHI, BSOS HA POCT PACTEHHUI: CBET, TyCTOTa
MoCcajoK, muTanue, cyocrpar. [IpakTuueckas padora

«MOHUTOPHUHT MUHEPAIILHOTO [TUTAHUS PACTEHUI.

Oco0eHHOCTH TUTaHUs pacTeHUIl a30TOM. A30T U €ro 3Ha4eHHe B KU3HU pacTeHuil. DopMel a3oTa U UX
MIPEBpAILCHHE B II0YBE.

Ucrounnku docdopa ans pacreHus. 3HaueHue ¢ochopcoaepkalmx COeInHeHnH B KieTke. Ponb
MaKpO3PTUYECKUX COeAMHEHUH Qocopa B IHEPreTHIECKOM OOMEHE.

Bnusinue xanus Ha (pU3MUECKHE CBOWCTBA MPOTOIUIA3MbI, HA (DEPMEHTHI YTIIEBOJOPOAHOTO OOMEHa,
cuHTe3 0eKOoB U Ip. Poip Kanus B moanepkaHui HOHHOTO OajlaHca B TKAHSX, B POLIECCAX CaMOPETYJISILUU.

PerynsitopHas u cTpyKTypooOpa3zoBaTelbHasi pOJb KalbLUs. Y4acTHe B OOpa3OBaHUM KJIETOYHOMN
CTCHKH, MOAJEP)KaHUH CTPYKTYpPBhl MEMOPaH U PETYJISILUS UX IPOHUIIAEMOCTH.

3HaueHne MarHus B MeTabonn3Me pacTeHnil. Marauii B coctaBe XJIOpoQuinia, CXOACTBO XJIOPOPMILIA H
reMoTJI00MHA KaK CBUICTENBCTBO €IMHCTBA OPTaHHYECKOTO MUPA.

Cepa M €ro OCHOBHBIE COEAWHEHHUS, MX POJb B CTPYKTYPHOH OpraHM3allMM KIETKH, y4acTHE B
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUAX.

MukposnemeHTsl. [IpencTaBiaennss o pojau MUKPO3JIEMEHTOB B MeTabonu3me pacteHuil. OcoOeHHOCTH
MOCTYIJIEHUS] MUKPORJIEMEHTOB B pacTeHUs. CHHEpPIru3M HaHTarOHW3M 3JIEMEHTOB [TUTaHMsI pACTEHUH.

PacTurenbHas AMarHoCTHKa M METOIBI WICHTU(QHKAIMK HEJOCTATKa/M30BITKA DIEMEHTOB IUTAHUSI.
IIpakTudeckas padora «PactutenbHas AUarHOCTHKAY.

UccnenoBarenbckas pabdota «OleHKa COCTOSHHS KOMHATHBIX PACTEHUH, pacTeHHH Ha IIKOJHHOM
TEPPUTOPHUH, YCTAHOBKA MPUYMH MAaTOJOTMYECKHX COCTOSHUH (Ipu



HaJTUIHN ).
HccnenoBarenbckas pabora  «OteHka BITUSTHUS Pa3IMYHBIX AJICMCHTOB Ha
COCTOSTHHE PaCTeHUH (COCTaBIICHUE Pa3IMIHBIX TTOJKOPMOK )».

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

[lomstne o perymsaTopax pocta pacteHnid. CTUMYISTOPHI pocTa — (UTOTOPMOHBI (AyKCHHBI,
ruO0EepeIUINHBL, IIMTOKUHUHBI ). THrHOUTOpHI pocTta pacteHuii: 1. mpupogHbie (a0CIu30Basi KUCIOTa U HEKOTOPBIS
(heHONMBHBIC BelecTBa (MKyMapoBas, KOpPHYHAs, CAJIMIMIOBAs K-Thl), 2. CHUHTeTHYeCKuEe (MOpQaKTUHBI,
peTapaanThl, NMedOMUaHTHI, JECUKAHTHL, TepOUIHabl). PUTOMOHHTOPHHT M OIEHKA COCTOSHHS PaCTEHH.
CoBpemeHHbIE CcnocOObI MoOHHMTOpWHTA. [IpakThyeckas pabora «DUTOMOHHTOPDUHT W OIEHKA COCTOSHUS
pactenuii. CoBpeMEHHBIE CTIOCOOBI MOHUTOPHHTAY.

UccnenoBarensckas paborta «BrnusHue rerepoaykcuHa Ha MpopacTtaHue (POCT Ha pa3HBIX CTaAWsX, B
Pa3HBIX YCIOBHSX) Pa3INYHBIX PACTCHUNY.

3amuTa pacTeHHWH OT BpeAWTENei: OCHOBHI Omomeroma. llpakrtudeckas pabora

«HCeKTapuu: NpaBuiIa U YCIOBHsI Pa3BEICHUS MTOJIE3HBIX HACEKOMBIX).

5. Boomnas, necuanas u nousemnas Kyibmypwl, uxX NpUMeHeHUE 6 GLIPAWUGAHUU DPACHIEHUN.
QDu3zuonocun pacmenuii (8 uacos)
Bopnasi, mecyanass v mouBeHHas KyJNbTypHI, UX TIPUMEHEHHE B BBHIpAIIMBAHUM pacTeHuid. [IpoBenenue
BOJIbI B KOpHE U cTeOse pactenui. [Ipaktuueckas padbota

«KopHeBoe naBicHUE.

BoaHblil peXXxuM pacTeHHUl: CTpOEHHE YCTHHLL: (AKTOPbI, BIMAIOLINE HA UX PACKPBITHE U 3aKpBITHE.
3HayeHHe MEXaHW3Ma peryjsiuHM HCIapeHus Biaru pacteHueM. Ilpaktuueckas pabora «lIpurorosnenue
penapara yCTbUL METOJOM CIICIIKA.

HUccnenoBarenbckue paboThl: «BinsHue yciaoBuil conepkaHus pacTeHUI Ha KOJIMYECTBO YCTHUID.

@DoTOCHHTE3 — YHUKAJIBHBIN Hpouecc pacteHuil. TemHoBast u cBeroBas (asbl GoTOCHHTE3a. 3HAUCHHE
¢doTocuHTE3a A KUBBIX Opranu3moB. IlpakTuueckas pabora
«DyHKIIMOHANbHAS [WAarHOCTHKA pPAacTeHHH 1O aKTUBHOCTH XJjoporutactoB» MccmemoBarenbckas pabota
«Onpenenenne xnopopumia A u b, oneHka (OTOCHHTETHYECKOW AaKTHBHOCTHM pacTeHHH M (DaKTOpPOB,
BIIMSIIOIINX Ha HEey.

@akTOpsl POCTa pacTeHUi: BO3AyX M aspauus. IloazeMHOE NbIXaHHE PACTEHMI: COCTaB IIOYBEHHOI'O
BO3/1yXa, ra3o00MeH. ['a3000MeH npu OecriouBeHHOM BblpaiimBanuu. [Ipaktuueckas padora «Aspanus, CO2 u
02. Jlpixanue pactenui». Ilpaktudeckas pabora «JIpIxaHue pacTEHHIA: OllEHKA WHTCHCHBHOCTH JIbIXaHHS
PacTEeHHIH TIIOI0BY.

UccnenoBarenbckue pabothl: «BrnusHue crocoda BeIpaniuBaHus (COCTaBa MUTATEILHON CMECH, CXEMBI
BHECEHH) Ha POCT M Pa3BUTHS PA3IMYHBIX PACTCHHI».



6. Kyasmypusie pacmenus. Cospemennvie acnexmpi cenexyuu (20 uacos)

Kak wuwemoBek cranm wucnosnp3oBarh pacteHua? CBsi3p pa3BUTUS LMBUIM3ALMM YEIOBEKa MU
ofoMalHuBaHus pacteHuid. Jlomectukauus. Juckyccust «JlomecTHkanus, BCe JIM PACTEHUS W KUBOTHBIE,
KOTOpbIE JKUBYT PSAAOM C UYEJIOBEKOM MM OAOMAIIHHMBAIOTCS? MOXXHO JIM CUMTaTh TapakaHa OJOMAlIHEHHBIM
YKUBOTHBIM ?»

HacnencTBeHHOCTD ¥ H3MEHUYMBOCTH — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB. MI3MeHUYHMBOCTh. Bubl
n3MeHuuBOCTh. [IpakTnueckas pabora «MonudukannoHHAsT H3MEHUYMBOCTH (JIMCThSl, WMIOJKH C OAHOTO
JiepeBa)y.

I'en — MaTepuanbHBII HOCHUTENb HACICACTBEHHOCTHM W H3MEHUYMBOCTH. HyKIEHHOBBIE KHCIIOTHI.
Jlokanmzanus reHeTHdeckoro marepuana B kietke. Jlemenwe kimerok. Permmmkamms JIHK. OcHoBHast morma
MoJeKyJsipHOH Omonoruu. Tpanckpunuus. Tpancnsnus. Mytanuu. [Ipaktudeckas padota «['eH — HHCTpYKIMs
Mo cOOopKe KIeTKH (Ha Oucepe WM KOHCTpyKTOpe)». IlpakTnueckas pabota «MyTtarus Ha Oytepopone (JIro0oi
00BEKT W3 TpeAblnyliel paboThl, TAe H3MEHEHHE WHCTPYKIHMH MPHUBEAECT K H3MEHEHHUIO BHEIHEro BHIA
00BeKTa)».

O¢ddexT OyTBUIOUHOTO TOpNBINIKA W TeHeTWdeckoe pa3HooOpasme. Uto Takoe reHOaHk? 3adem
COXpaHiTh TEHETHYEeCKHe pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI COXpaHEHUS TEHETHYECKUX PecypcoB
pactenwuii (ex situ u in situ).

3nauenue pabor H.M. Basunopa. 3akoH TOMOJIOTHYECKUX pAnoB. LIeHTpsI
MIPOUCXOXKICHUS KYJIBTYPHBIX pacreHui HMW. BasumoBa u IL.M.  Xyxosckoro.
[IpaxTrueckas padora no rpymmam «OTKya Ha HalIuX cTojdax (GpyKThl/OBOIK/3makn». OCHOBHBIE
METObI CEJIEKIINM. I'uOpunuzanus. Dopmbl otbopa. OcHOBHEIE

HaIPaBJICHUS CEJICKIIUU: YIIYYIICHHE YpPOXKaWHOCTH, YCTOHYMBOCTH K OMOTHYECKHUM HAOMOTHUCCKUM
(haktopam. [IpakTudeckas padora «BripamuBaeM ropox. Kak mpoBectu

CKpEILMBAaHUE ¥ TOPOXa.
Ectp m xu3Hb B mpobupke? BuoTexHomorusi KynbTypHBIX pacTeHuid. VccnemoBarenbckas paboTa
«BplpamBanue pacteHHd B TpoOMpKe» (MOXHO  BOCIOJB30BAaThCS — pe3yibTaTaMd  HPEABLIYIINX
9KCHEPUMEHTOB 110 COCTABJICHNUIO TUTATENFHBIX PACTBOPOB I PACTCHUH).
Kak denoBex Mmoxker moauduimposats pacteHus? ['eHermueckoe penaktupoBaHue. CoBpeMEHHBIE
MOJAXOABl U JOCTHXKEHHS T'€HETHYECKOro peIaKkThpoBaHMs pacTeHud. Ilpaktuueckas pabora «I'eHOMHBIE
HOXHHUIIBI (MozenupoBanue pabotsl cucrembl CRISP-Cas).

1. Pacmumensnas npodykyus. (8 uacos)
HapmzemHublie n moa3emMHble opranbl pacteHuid. [loGer n Bupon3sMeHeHHbIH noberpactenuii. CriocoOb
Pa3MHOKEHUS PACTCHUM.
ITonsTne 0  KayecTse MIPOJYKTOB IIUTaHUS. [Mpob6nemst KOHKYPEHILIUH
OTEUYECTBEHHBIX NMPOYKTOB MUTAaHUS ¢ UMIIOPTHBIMU. JIOTHCTHKA TOCTaBKH U CPECTBA



cOXpaHEHUs MPOAYKTOB muTaHusA. lIpakTudeckas pabora «lIpemensHOo momyctumbie kouneHtparuu (I11K) u
METOABI KOHTPOJISI 0€30MACHOCTH PACTUTENILHBIX TPOAYKTOB ITUTAHH».

Mukpo3eneHb: TONE3HOCTs W TexHojorusa. MHccnemoBarenbckass pabora «OIeHKa KadecTBa
BBIpAIllEHHON MUKpO3eeHn» (1100 CBOS, TMOO0 U3 Mara3uHa).

Xumuueckuid aHanu3 npoaykuuu. OcHoBbI criekTpodoromerpun. [loTeHnmomerpus. Xpomarorpadusi.
[IpakTnueckas pabora «MeToapl OLEHKH KadecTBa PACTUTENBHON MPOAYKIMH: XpAaHEHHE W COXPAaHHOCTh
MMUTATEIFHBIX BEIIECTB» (TI0 AOCTYITHOMY 000PY/IOBAHHIO).

Hccnenosarenbckas padora «Onpeaenenne ButamuHa C METOAOM 00paTHOTO THTPOBAHUS B TUIOAAX HA
pa3HOM CpOKe (CIToco0e) XpaHCHHS.

Monyab «BuotexHosiorus» 7-8 kaaccol (68 ywacon)
1. Buomexnonozus (4 uaca)

[lonste OwoTexHONOTMH. 3ayeM UYEJNOBEKY OHOTEXHOJOTMH, B YEM HX NPEUMYILECTBO IEpex
XUMHAYECKUM cHHTE30M. OCHOBHEIE 6I/IOO6T>CKTI)I 6I/IOTCXHOJ'IOFI/II/I: IIPOMBIINIJICHHBIC MUKPOOPTaHU3MBbI, KJIICTKU U
TKaHU PACTCHHH, )KMBOTHBIX W YellOBEeKa, OuMokatamu3aTtophl. [IpakTudeckas pabota «[Ipumepsl MpUMEHEHHS
OMOIOTHUECKUX OOBEKTOB B TBOCH KUZHUY.

Coippe 7151 OMOCHHTE3a M OIICHKA ero OMoyornyeckod NeHHOcTH. OCHOBHBIC MCTOYHHMKH YTIepo/a,
azora, (ocdopa, MukposnemeHtoB. lcciaenoBaHue HOBBIX HMCTOYHHMKOB CHIPbSl (BKIIOHAsi BOIPOCHI €ro
MpenBapuTeNnbHOH 00paboTKM), pa3paboTKa HOBBIX MUTATENBHBIX Cpel, B TOM YHCIE BKIFOYAIOIINX
OMOCTUMYJISITOPBI M JIPYTM€ 3JCMEHTHI YIpPAaBJICHHS M ONTHMH3AIMU IPOIECCOB OHOCHMHTE3a. MeTobl
OINITUMH3AITUUIIUTATCIIBHBIX CPECI.

2. Muxpobuonozus (12 uacos)

[lomokeHne TIPOKAPHOTOB B cHCTEMEe oOpraHmdeckoro mmpa. CTpoeHme OaKTepHaTbHOW KIETKH.
Knaccudukanms Oakrepuit. Mopdonorus Oakrepuii. IIpocTeie U CIOXKHBIE METOIBI OKpAIIUBaHUs OaKTEPHil.
@dusnonorusi OGakTepHil: NHUTAHWE, [AbIXaHWE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JIOMEHOM ApXxeu
(3kcTpeMouIbHOCTE, 0COOEHHOCTH CTpoeHusl kieTkn). JlabopaTopHas pabora «DPUKCHpOBaHHBIE MpENapaThl
Oaktepuii. Omnpeznenenue (OPMBI MPEIIOKEHHBIX KYIbTYP MHKPOOPTaHM3MOB, MUCIONB3YS MPOCTOH METO.
okpackmu» Jlabopatopnas padorta «OmnpenesneHre TUNA KJIETOYHOW CTEHKHM METOJIOM OKpalluBaHMs 1O I'pamy»
(Ipu HANTU4YKUK PEAKTHUBOB).

Mono4Hokucnoe u cnuproBoe Opoxenue. dororpodHbie u xemoTpodusle 6akrepun. Kunernyeckoe
OIMCaHHE TIpoLecca POCTa MHUKPOOPTaHM3MOB. OKCIOHEHIMaNbHas Mojaeib pocra. Kunermka rubenn
MUKpoopranu3moB. JlaGopatopuass pabora «IIpuroToBneHre MPHKU3HEHHBIX IPENapaToB MOJIOYHOKHCIBIX
OaxTepuii».



[NaTorennsie 6akTepun. YymHas manouyka u 4epHasi CMEpPTh, OOTYJIN3M, CTONOHSK, TyOepKye3. UcTopus
00pbOBI ¢ OakTepuaIbHBIMK HHOpEKIINAMU. JlTabopaTopHas paboTa
«IloceB cmpiBa ¢ pyk Ha wamku [letpm». Jlabopatopras pabora «BwigeneHne 4ucTOd KyIbTypbl OaKTEpHIA.
Meron pa3BedeHWil. Merton HWcTOmaromero mrpuxa». JlabopaTtopHas pabora «Mopdoaorndeckas
XapaKTEPUCTUKA BBIJICIICHHOW YUCTOW KYJIBTYPhI: XapaKTEPUCTUKA KOJOHUH, (hopMa OaKTEpUid, TUI KICTOYHON
CTCHKI.

Boiina OeckoHeYHOCTH: aHTHOMOTHUKH MPOTHB OakrTepuid. MexaHM3MBI JEUCTBHI aHTUOMOTHUKOB.
MesxkinerouHass KOMMYyHHKarus Oaktepmit. UyBcTBo kBOpyMma. JlabopatopHas pabora «CpaBHeHHE pocTa
MHKPOOPTaHU3MOB Ha damke 0e3 W ¢ moOaBieHMs aHTHOMOTHKOBY» McciemoBarenmbekas pabora «llomck
MHUKPOOPTaHU3MOB 00J1aIaI0MINX aHTATOHUCTUIECKOW aKTHBHOCTBIO.

[Ipumenenne  Oaktepuit  demoBekoM. KwuHeTmdeckoe — ommcaHne  OWOCHMHTE3a  IPOJYKTOB
MUKpoopranu3mMaMu. bakrepun, KOTOpble MOTYT pasjaraTh IUIacTHK. MccienoBarenbekas padora «Beinenenue
MOJIOYHOKHUCITBIX OaKTEepHid, UCCIIETOBAHNE UXaKTUBHOCTI.

MukpoopraHu3MbI B arpoOHOTeXHOJIOrHH. MICKycCTBEHHBIE acCOMAIINU PACTEHUIC MUKPOOPTaHH3MaMH.
HUccnenoBarenbckas paboTa «Breienenue GakTepuii ONE3HBIX ATl PACTCHHID).

3. Dykapuomuueckue opzanusmol ¢ Guomexmnonozuu (niechesvle 2pudnl, opoxcicu, eooopocau) (12
uacoes)

[TnecHeBbie TPUOBI TPOAYLIEHTHI OHMOJIOTUYECKH aKTUBHBIX BEILIECTB.

OO0mass XapakTepuCTHKa JPOXOKEH caxapoMHIeToB. VcTopus WCMONB30BaHUS —JIPOXOKEH B
TPaJUIIMOHHOW OHMOTEXHONOTHH. TEXHOJIOTUM BHUHOACTUS W XJIeOOMEUEHUs, CHEeNUANIN3UPOBAHHBIE PAaChI
npoxokei. Merabonmsm npoxokeld. Peakiust cimptoBoro Oposkenus. Jlaboparopras pabdora «llogcuer xineTok
npoxokeld B xamepe [opseBay. Jlabopatopnas pabota «OOHapyKeHHE MPOIAYKTOB CIUPTOBOTO OpPOXKEHHS:
STHJIOBOTO CIHPTa W YIJIEKHCIOro rasza». [lolyueHne BTOPUYHBIX METa0OJIHTOB B APOXKax. JIpOxiKH Kak
npoayueHTs! Onororus. [lomyueHue 1eneBbIx OEIKOB B IPOXKKAX.

OCOOCHHOCTH BEreTaTHBHOTO W TOJIOBOTO Pa3MHOXKEHHS y APO}OKEH, 3HaUeHHE W3YyYeHHs MHUTO3a H
LUTOKMHE3a JUIsI ONTHMHU3AIMU MPOLECCOB KYJIbTUBHUPOBAHUS JAPOAOKEBBIX IUTAMMOB, IMOHUMAaHMS MPUYMH
MaTOreHHOCTH JPOXKed W TpuOOB, MOWCKA MUIEHeH (YHTHIMAOB M pa3pabOTKH HOBBIX JIEKapCTBEHHBIX
npenapatoB. JlaboparopHast pabora «HabmoeHrne pa3MHOKEHHS IPOKIKEBBIX KIIETOK». [IpakTHyeckas pabora
«[lomyyenne TBOpora u kedupa Ha OCHOBE MOJIOUHOKUCIBIX Oakrtepuid». Ilpaktuueckas pabota «OcHOBHBIE
BUJBI KBaca M WX XapaKTEPUCTHKA»

«lpo’¥OKH M MOJIOUHOKHCIIBIE OakTepuu, NMpUMEHseMble Ul NpPOM3BOACTBA KBacay». llpakTmueckas pabora
«CpaBHUTEJIBHBI aHAIM3 PA3BUTHUS IPOXOKEH B a3pOOHBIX M aHA3pOOHBIX  YCIOBHSAX). [IpakTuueckas
pabora «MeToapl OICHKH CBOMCTB



xJe0oneKapHpIX Apoxokeld. OCOOCHHOCTH MPUMEHEHHs NPECCOBAHHBIX, CYNIEHBIX M MHCTAHTHBIX JIPOOKEI.
UccnenoBarensckas pabota «BiusHue (QU3HKO-XUMHUECKHX (DaKTOPOB HA KAadueCTBO OHMOTEXHOJIOTHYECKOU
npoAyKIHH (KBac, Kepup, ChIp, XJed u 1p.)».

Bopmopocnn — nmepcneKTUBHBIA OOBEKT Uil MPOW3BOJCTBA O€lKa M YrieBOJOB. broTexHomornueckue
METO/Ibl OUYMCTKU TBEPABIX, )KUAKAX OTXOJOB M ra3000pa3HbIX OTXOJ0B Mpou3BoACTB. CTouHbIe BOABI. CXeMbI
OYUCTKH. bBHOMUIBTPBI, a’pOTEHKH, METAaHTEHKH, OKCHTEHKH. AKTHUBHBIA WJI W BXONAIIME B HETO
MHKpOOPTaHU3MBI. VIcTionp30BaHne BOIOPOCIel B OYNCTKE CTOYHBIX BOJ. MccnenoBaTenbekas paboTa

«Bnusiaue pusuko-xumudeckux dakropos Ha poct Bomopociu (Chlorella vulgaris)».

4. Hacnedcmeennan ungpopmayus (8 uacos)

HacnencTtBeHHOCTh M U3MEHUMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OpraHu3MoB. MI3MeHunBOCTh. Buabl
n3MeHYuBOCThb. [IpakTHyeckas pabora «MoaudpuKanroHHAS HW3MEHYMBOCTH (JHCThSl, HWIOJKH C OJHOTO
TepeBa)».

I'en — wmaTepuanbHBIA HOCHTENh HACIEACTBEHHOCTH W W3MEHYHMBOCTH. HyKIEHWHOBBIE KHCIOTEI.
Jlokanmzanus reHeTHueckoro Marepuana B kierke. Jlemenue kierok. Pemnmukamms JIHK. OcHoBHas morma
MouteKysipHo# Ononornu. Tpanckpunmms. Tpancmsmusa. Mytanuu. [Ipaktudeckas padora «['eH — HHCTPYKITUS
no cOopke KieTku (Ha Oucepe wiu KOHCTpyKTope)». [Ipaktudeckas padora «Myrauus Ha OyrepOpone (moboi
O0BEKT W3 TpesIayIIedl padoThl, Te W3MEHEHHE WHCTPYKIMU TMPHUBENET K HW3MEHEHHWIO BHEIIHETO BHIA
00BeKTa)».

5. Bupyconozus. (6 uacos)

[TonoxxeHne BUPYCOB B cUCTeMe opraHmdeckoro mupa. CTpyKTypa M XUMHUYECKHH COCTaB BHPYCOB.
Knaccudukanus Bupycos. Penpoaykius BupycoB. [IpocMoTp 10KyMeHTanbHOTO (GUIIbMa O BHpYCax.

Bupych! - Bo3OynuTenu uHpEKIMOHHBIX Oone3Heil. OHKoBUpycHl. bakTepnodaru: ctpoeHne, cBONCTBa,
npumenenue. [Ipaktudeckass paborta. «Meron pasBenenuid» Ilpaktuueckas pabora. «TurpoBanue
OaxTeprnodaros.

Bronornueckue metonsl 60pbOBI ¢ BUPyCaMH.

6. T'ennas unncenepus u 6uomexnonozuu. (8 uacos)
OcHoBbI TeHHON MHXeHepud. Bektopa. Cnenuduueckue dpepmentsl 6akrepuid. Ilpaktuueckas pabora
«DHJIOHYKJIIea3bl PECTPUKIHH (paboTa ¢ HyKJICOTHAHBIMUTIOCIIEIOBATEILHOCTAMHU Ha OyMare)y.
Buotexnonoruu npoaykunu 0eIKOB B OaKTepHAIbHBIX KylIbTypax. JIOCTHKEHHS TeHHON MH)KEHEPHH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema amanTUBHOTO HMMYHHUTETa OakTepuii U apxeil.



[pakTryeckas padora «I"ennbie HoxHuUIp - CRISPR/Cas (MonenupoBanue Ha 6ymare)»I’MO. MeTtobt
nosyuaerwst [ MO. Urpa-auckyccust « Berurpaii TpalT Ha CO37aHHCe

I'MOw.

1. Buomexnonozuu ¢ »cueomnosoocmee (8 uacos)

JomecTukaiys OCHOBHBIC IOMAIIHUE >XHUBOTHBIC; COBPEMEHHBIC SKCIEPUMEHTaX IO JOMECTUKAIUU
KUBOTHBIX (JINCHIlAa, HOpPKA W Jp. — JKCHEPUMEHTHl HAyYHOW IIKOJBI akagemuka bemseBa). uckyccus
«JlomecTukanus, Bce M PaCTEHHS W KUBOTHBIE, KOTOPHIE YKUBYT PAJOM C YEIIOBEKOM WM OJIOMAITHUBAIOTCS?
Mo03KHO 7T CUUTATh TapakaHa OJOMAIIHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOABI B JKMBOTHOBOJCTBE: TpPAHCIUIAHTAIMS AMOPHOHOB, XHMEpHBIE >XHBOTHEIE,
kioHupoBanue. [Ipakrnyeckas padota «MeToarka KIOHUPOBaHHS (MOJICIIUPOBAHUE HA OyMmare).

OcHoBHBIE 0O0JI€3HM KUBOTHBIX ¥ POJIb MATOTEHHBIX MHKPOOPTAaHW3MOB W TAPA3UTOB B PAa3BUTHH
3a00NeBaHUil JOMAITHUX XKUBOTHBIX U OCHOBHBIX Mepax O00pbOBI C HUMU; POJIh MOJE3HBIX MUKPOCHMOMOHTOB B
OpraHM3Me JKUBOTHBIX. [lojiokuTenbHOe M 1MOOOYHOE (OTPHIIATEIBHOE) BO3JCHCTBHMHM aHTHOMOTHKOB Ha
OpPTaHM3M B XOJI€ JICUSHHs )KHBOTHBIX; IS W 3314l BeTepUHAPHUU. BHOTEXHOJIOTHS KOPMOBBIX IMPEMaparoB.
[Ipaktuueckass pabora «CocTaBieHHE pallMOHA MUTAHHWs >KUBOTHOTO, pacdyeT pacxoJOB Ha COJEPIKaHUE).
HUccnenoBarenbckas padoTa «OleHKa KauecTBa MOJIOYHOUPOLYKIIHI.

8. Buomexnonozuu ¢ pacmenuesoocmese (10 uacos)

OcHoBable MeTOAb! ceneknuu. [ ubpunnzanus. @opmsl 0TO0pa. OCHOBHEIE HANpPaBICHUS CEICKIUH:
yIIy4IlIeHHE YPOKaHHOCTH, YCTOWYHBOCTH K OMOTHYECKUM U abnoThndeckuM ¢akropam. [Ipaktudeckas pabora
«BrIpamuBaem ropox. Kak nmpoBecTy CKpelinBaHue y Topoxay.

OCHOBHBIE [TOJIXOMBI CENEKIMH U OMOTEXHOJIOTUH KyJIbTYPHBIX pacTeHui, I ubpuausanus, oTnajieHHas
ruOpuau3anusi, HMCKYCCTBEHHBIH  OTOOp, reTrepo3uc, TpaHchopMmanusi, MyTareHe3, TI'eHETHYECKOe
penaktuposanue). Mcropust cenekunu B Poccun u Mupe, HCTOpHS Pa3BUTHS BaKHEWIIMX COPTOB KYJIBTYPHBIX
pacTeHu.

Kak denoBek Moker MmoaubuimpoBaTh pacteHus? [eHHas WHXeHepuss pacteHuit: Uto Takoe
reHeTHYeCcKasi MHKeHepHs pacTeHud. TpaHcreHHble pacTeHus. Meroasl noiaydenus. O0pazoBaHue OmmyxoJiei y
pactenuii. ArpoOakrepuanbHas Tpanchopmarus: Ti-rurasmunbl. ['ensr T-JITHK. MounekynspHo-reHeTHYECKHE
MexaHu3Mbl TpaHcpopmaruu. [eHernmueckoe penakTupoBaHue. COBpeMEHHbIE TOAXOIbl W JOCTIKCHHS
TeHETHUYECKOTO peAakTupoBaHus pacteHuil. [lpaktuueckas pabota
«['eHOMHBIC HOXKHHUIIBI (MOzeupoBanue padbotsl cucrembl CRISP-Cas).

Ecte mm xu3Hp B mpoOupke? bHOTeXHONOTHS KyJIBTYPHBIX pacCTCHHH.



UccnenoBarensckas pabota «BripamuyBanue pacTeHHH B MPOOUpPKE (MOKHO BOCTOIB30BATHCS PE3yIbTaTaMu
MPEIBITYIUX SKCIIEPUMEHTOB 110 COCTABJICHUIO MTUTATEIBHBIX PACTBOPOB JIJISl PACTCHUN ).

Monayns «MoJiekyJisipHbie 0CHOBBI u3uoaorun u papmakoaorum» 9 Kiace
(68 wacos)

1. @usuonozuueckan xumus. (20 uacos)

Beenenune. buorennsie siemenTs: opraHoreHnsl: O, C, N, H. AxTuBHBIC (DOPMBI KHCIIOpPOAa, HX
MOJTyYeHHUE, HEUTpaIu3arysl.

Makpo3JIeMEHThI: TPOIICHT COJICPKaHUS B OpraHU3ME, BBIONHsAeMas (YHKIMS, COJCpXKaHUE B
npoaykTax nutanus. Ca2+ - cBs3bIBAIOIIME OCNKH, JEMOHMPOBAHUE KATBIMS, PETYJSIMS YPOBHS KalbIUS B
OpraHu3Me: TOPMOHBI MoYeK. Mg — cTpoeHue XJopouiia, ero akTHBALUs COMHEYHON SHEPTHEH.

MUKpO3JIEMEHTHI: B KAKHX MOJIEKYJIaX COJCPKATCS, BRIOTHsAeMas! (YHKIIHS, COJICPIKaHUE B MIPOIYKTAX
nuTanust. [locimencTBusl mepeso3npoBKH MUKpOdJIEMeHTaMu. Fe — ycBamBaeMmble THIBI COEAMHEHHWH Kele3a.
I'emomnpoTenHbl, TeMONMaHuH, TUTOXpPOMBI. CU — yCBOGHHE M TPaHCIOPT MeAu. benku, copepkaliue Melb.
[NaTonoruveckue cuaIpoMel MeHKe 1 BuibcoHa, CBSI3aHHBIE ¢ META0OITU3MOM MEIH.

Toxcuunble 3nmeMeHThl llepuonnyeckoil cucTeMbl Al OpraHu3Ma. BiMsiHHME HeOoCTaTka MAakpo U
MHKPO3JICMCHTOB Ha KUBBIC OPraHU3MBI.

HccnenoBarennckas pabota «KomudecTBeHHas OIEHKA COACPKAHUSA MUKPOIJIEMEHTOB WIIH BUTAMHHOB
B IMMUIICBLIX IMTPOAYKTAX»

JKupsl. 3aboneBaHus YeIOBeKa, CBA3aHHBIE C HAPYIICHUSIMH JKHPOBOTO OOMEHA.

JucnunuaemMun.

VYrneBoapl. 3aboyieBaHHs YEIOBEKa, CBS3aHHBIE C HApPYLNICHUSMH YrieBogHOro oOMeHa. CaxapHbIii
nuaber.

benku. Ctpoenne. 3a0oneBaHns 4elIOBEKa, CBA3aHHBIC C HAPYIICHUAMU OEIKOBOTO oOMeHa. DyHKIH
oenkxoB. ®epmentsl. MexannsMm nevictBus. Kiaceol ¢pepmentaTuBHbIX peakiuii. Kodepmentsl. [IpakTiueckoe
3a"saTHe «KauecTBeHHbIE pEaKUUMU Ha OpraHuuecKkue Mojekynbl». I[lpakthueckoe 3anstue «JleHarTypauus
oenkoB» [IpakTrueckoe 3anstue «/3ydeHrne akTHBHOCTH aMHIIa3bDy».

BuTtamMuHBl KHPOPACTBOPHMBIC, BOJAOPACTBOpPHMEBIC. [IpeBpalieHie BUTAMUHOB B aKTHBHBEIC (HOPMBI
Ko(hepMEeHTOB. ABUTaMUHO3HI.

OCHOBHBIE THITBI METa0OIMYECKUX peakiuii. bruosneprernyeckue mponeccel. [mukonus. Lukn Kpebca.
Lensb nepeHoca 3mekTpoHOB. OKHCICHUE KUPHBIX KUCIOT. KaTabann3M amMmuHOKHCIOT. [ rokoHeorenes. CuHTe3
YTIeBOMIOB, OenKoB, xUpoB. MeTtabonmtudeckue 3aboneBanus. Ilpaktrueckoe 3anstue «PemreHue 3amad Ha
SHEPTreTUYECKU 0OMEH.

Krnerka. Ilonsarue memOpanbl. OyHkimn memOpan. Bumasr Tpancmopra B KIIETKY.



MemOpaHHbIe OpraHoubl. 3a00/IeBaHUs CBA3aHHBIC C HAPYIIEHHEM pa0OThl MEMOpPAHHBIX OpPraHei, 00JIe3HU
HAaKOIUICHUS. THIBI KOHTAKTOB MEXKIY KIIETKaMH. 3HAYCHHE MEXKKIIETOUYHOW KOMMYHHUKAIIUH (TSI 3I0POBBS
opranm3ma. [IpakTrueckoezanstue «/luamus (Ki1eTodka Tpayoe).

Snpo. VYpoBHM  ymakoBKM ~ XpoMaTHHAa.  XPOMOCOMHBIC  TEPPUTOPHHU.
HememOpanHbIe OpraHOWIEL.

2. Monexynapnasn 6uonozus. (20 uacos)
OCHOBHEBIE BEXU Pa3BUTHUS MOJEKYJISIPHOI OMOJIOTHH.
Hyxnennossie kucnotsl. OCHOBHBIE PUHIMITE cTpoeHus. [IpakTuyeckas pabora
«Beimenenne JIHK w3 Oamamay. Ilpaktudeckas padora «Momens JHK-opuramm». Ilpaktndeckas pabota
«Omnpeznenenne kauectBa npenapatoB JJHK ¢ momomsiociekrpodoromMeTpun» (pu HATMUUN 000pyI10BaHUS).
MartpuuHble CcHHTE3bl. Pemnukamuss — OCHOBa KJIETOYHOTO JeieHMsd. [IpuHIUOBI peruKanuu.
[Ipaxktnueckas paborta «PermkathBHas MammHa (WUrpa-geMoHcTparisn)y. Ilpaktudeckas pabora «IILIP
(Mozenb ammmuduKanus Ha Oymare)».
Mytamuu. Yto Bb3biBacT udMeHeHus B crpoenun JHK. Ilpunnmmer pemaparuu. TpaHCKpHUIIITHSL.
[IpaxTrueckas padora «Criaa mpoMoTopay.
I'enernueckuii kon. Ilpakrtuyeckas pabora «PeiieHue 3amad Ha TCHETUYECKHH Kom» TpaHCIAIus.
[Ipaktuueckas pabora «DoNIUHT OEIKOBY.
Opranuszamus reaoma BUpycoB [IpoTrBoBUpYCHBIE CpEACTBA, MEXaHU3MBI HX JCHCTBUS.
Opranuzanus reHoma OaxTepuii AHTHOAaKTEpHATILHBIC mpernaparsl.
HccnenoBarennckas padorta «PacnpocrpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranuzanusi reHoMa
sykapuoT [eHoMHOe pemakTmpoBanme. [IpakThueckas padora «PaboTa B COBpEMEHHBIX T€HETUIECKHX
6azax mannsix. [Iposenenue In silico

aHaJIn3a MOCJIeI0BATCILHOCTEH TCHOBY.

3. ®@apmaxonozus (28 uacos)

[MonsiTrie o0 nexapcTBax. [IpHHIUIIBI MOAX0/A K MMOMCKY HOBBIX JICKAPCTBEHHBIX cpelcTB. CKpUHHHT U
ero Meronsl. MccnemoBaresnbckasi paboTa «OKCIEPUMEHTHI 10 OINPENENICHHI0O TOKCMYHOCTH BELIECTB Ha
APTEMHTUSIX).

ITytn BBenenus JIC. ®apmakoKMHETHKA JIEKAPCTBEHHBIX BellecTB. BecackiBanune (abcopOuus) gekapcTs.
OcCHOBHbIE MEXaHWU3MBI BCACBIBaHMs. TpPaHCIIOPT JIEKAPCTBEHHBIX BemiecTB. ['eHbl W Oenku mepBod (a3l
ouorpanchopmanuu. [lyTn BeIBeJeHUs JIEKapCTB M3 OpraHM3Ma. ODKCKpelus M dIUMUHanus. [eHbl u Oenku
BTOpOil (haszer Omorpanchopmanmu. dapmakoarHamuka. ['aBHOe M MOOOYHOE, pe30pOTHBHOE M MECTHOE,
npsMoe, HEMIPSMOoe U pedIIeKTOPHOE ICHCTBHE.

Bunsl B3aumopeiictBus yiekapcTB. CHHEPrU3M M aHTaroHW3M IpPU COBMECTHOM



JIEHCTBUN JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHBIH CcUTHATUHT. THITBI KIETOYHBIX penentopoB. MeMmOpaHHBIE: HOHHBIC KaHAbI,
KaTaJUTHYeCKue W compspbkeHHble ¢ (G-Oenkamu; BHYTPHKIIETOYHBIC: ITMTOIUIA3MAaTHYECKHE W SACpHBIC.
MexaHu3MBl JIMTraHA-pPelenTOPHOro B3auMoeHCTBUs. CEleKTUBHOCTh (M30MpaTeIbHOCTh) JCHUCTBUS, CBS3b
«XUMHYECKas CTPYKTypa — (hapMaKOoJIOTHIECKasi aKTUBHOCTH BEIIIECTBY.

DapMaKoJIOrHYECKOW MOAYJSALUM CHHANTUYECKOW XOJWHEPruueckod mnepenadd. MOoneKylIsipHbIil
MEXaHM3M JeHCTBHS W (apMaKOJOTHUECKHE CBOWCTBA M- XOJMHOOJIOKATOPOB, TaHTIMOOIIOKATOPOB U
KypapenogoOHsix cpenactB. dapmaxomorndeckas peryisiius AakTHBHOCTH aJpPEHEPrHuecKoro CHHarca.
AJZIpeHOMUMETHKH, aapeHO0IOKATOPkI, cuMIaToauTuky. [IpakTudeckas pabota
«BnusHMe ampeHannHa Ha CepAeTHBIEC COKpAIECHUS (TIPOTpaMMHOE 00eCTICUCHIE)».

MounekynspHas (apMakoJIOTHs aHTHAUICPTUYECKUX CPEICTB. | MCTAaMUHOBBIC PEIENTOPHI: THIIHI,
MOJIeKyJIsipHasi opranu3anusi. CTabuiu3aTopbl MEMOpPaH TYYHBIX KJICTOK: MOJICKYIISIDHBIA MEXaHHM3M JICUCTBUS,
0COOCHHOCTH KIIMHUYECKOTO IPUMEHEHHS, TOUKH MTPIIOKEHUS IEHCTBIS HHTHONTOPOB JIUITHTHBIX METHATOPOB.

MexaHuzM JeWCTBUST W TPUMEHEHHE IIPEenapaToB, CTUMYJIUPYIOMUX MPOLECCHl HWMMYHHUTETA.
®apMaKoJIOrMYeCcKasl XapaKTEpUCTUKA HMHTEPICHKUHOB: TMOJIYYEHUE, MEXaHU3M JCHCTBUSA, MPUMEHEHUE.
OcHoBBl maTtou3uoNoruy OcTpo(pa3oBOro OTBETa, MEAHWALWS BOCHAJICHHA. MOJEKYISPHBIH MEXaHH3M
MPOTUBOBOCTIAJIUTEIIBHOTO JIEMCTBUS TIIOKOKOPTUKOCTEPOUAOB, HECTEPOUIHBIX MPOTHUBOBOCHAIUTEIBHBIX
cpencts. [IpakTudeckas padora «I mcTomornaeckre nmpenaparbl IMMYHHON CHCTEMBDY.

[Tonsatue o Hapko3e W HapKO3HBIX MpernapaTax. Kierounslil 1 HepBHBINH Hapko3. dapmakosoruueckas
XapaKTepUCTUKAa OTAEIBHBIX TpyNN HApKO3HBIX cpeAcTB. [locmenoBaTenbHOCTh NEWCTBUS HAa LEHTPAJIbHYIO
cucremy. llpaktnueckas pabota

«I"'ucrosmornueckuie npenaparbl HEPBHON CUCTEMBD».
Ousnonornueckuii coH; ¢asel cHa. Bunmel Hapymenwii cHa [loHsATHE O MEIMKaMEHTO3HOM CHE H
CHOTBOPHBIX Tpernaparax (THITHOTHKAX).

MonekynapHeie acnekThl Houuuenuuu. ONnuaTHble pPELENnTOpbl, UX THIIbL.
DHKedaluHbl 1 SHAOPPHUHBI - SHJOTEHHBIE JIUTAHbI OMTUATHBIX PEIETITOPOB.

AHTHUIICUXOTUYECKOE JCHUCTBUE, BIUSHUE HA (PYHKIIMIO SKCTPAMPAMHIHON CUCTEMBI, SMOIIMOHAIILHYIO
chepy, PBOTHBIM IIEHTP, apTEPUAIBLHOE JaBJICHHE, LEHTP TEPMOPETyJAUUU. MOJCKYJISIPHBIE MEXaHU3MBI
JIEHCTBYSI HEMPOJIENTHKOB, BIUSHIE HA 10aMUHOBEIE, CEpOTOHHHOBBIC, aIPEHO- U THCTAMUHOBBIE PEIIETITOPHI,
UX JCHCTBUE Ha KJICTOYHBbIC MeMOpaHbI, HA JCTIOHUPOBAHUE TKAHEBBIX MOHOAMUHOB. [loTeHITMAN- 3aBUCHMEIE
HaTpUEBble KaHaJIbl KaK MUIIEHHW JEWCTBHS MECTHBIX aHecTeTHKOB. CrocoObl MHTHOWPOBaHUS TMOTEHIHA-
3aBUCHMBIX HATPHEBBIX KaHAJIOB MECTHBIMH aHecTeTHKaMmH. [Ipaktmueckass pabora «Kapra skcrpeccun
n0(aMHHOBBIX M CEPOTOHMHOBBIX pELENTOPOB B  MO3re  Mbliei». HccinenoBarenbckas —pabora
«IloBeneHueckue TECThI Ha



pBIOKax Danio rario. CaeTio-TeMHast KaMepay. HccrnemoBarenbekas pabora
«[ToBeneHueckre TecThl Ha pbiOkax Danio rario. OtkpeiToe moje». HccnenoBatenbckas paborta
«IoBenenueckue TecTsl Ha peIOKax Danio rario. CraitHoe moBeIeHHEY.

Moayab «MosiekyJisipHble 0CHOBBI cestekinn» 9 kinace (68 uaca)

1. Monexynapuas 6uonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHU.

Hyxnennossie kucnotsl. OCHOBHBIE PUHIMITE cTpoeHus. [IpakTuyeckas pabora
«Boinenenne JIHK w3 Oananay. [lpaktuyeckas pabora «Momens JIHK-opurammy». IlpakTtuueckas pabota
«Ormpenenenne kadectsa npemapartoB JJHK ¢ momormiprociekTpodoToMeTpum (IIpH HATHIHUH 000PYIOBAHNSA).

Matpuunsle CcHUHTE3Bl. Pemnmkanmuss — OCHOBa KJIETOYHOTO JeieHusd. IIpHHIMOBI peruKanuu.
[Ipaktuueckass pabora «PerumkaTuBHas MalinHa (Urpa-gemMoHcTpanusi)». Ilpaktuueckas pabora «[ILP
(Monens ammnuKanys Ha Oymare)y.

Myrtamuu. Uto Be3biBaeT m3MeHeHus B crpoenun JHK. IMpunmumsr pemaparuu. TpaHCKpHUIITHS.

IIpaxTrueckas padora «Cuia mpoMoTopay.

I'enernueckuii kon. [lpakrtuueckas pabora «PemieHue 3amay Ha TEHETHYECKUH KOy TpaHCISIMs.
[IpakTndaeckas padora «DonarHT OETKOBY.

Opranuszanusi reHoMa BUpycoB [IpoTUBOBUPYCHBIE CPEACTBA, MEXAHU3MBI UX ACHUCTBHUSL.

Opranmzanusi reHoma Oaktepuil AHTHOakTepuanbHble mpenapaThl. MccienoBatensckas paboTa
«PacrpocTpaHneHne aHTHOMOTHKOPE3UCTEHTHBIX Oakrepwit» OpraHm3anus TeHOMa J3yKapuoT |eHoMmHoe
penaktuposanue. [IpakTudeckas pabota
«PaboTa B cOBpeMEeHHBIX TeHeTH4YecKuxX Oa3ax maHHbIX. [IpoBenenue In silico ananmza mocnenoBaTenbsHOCTEN
TEHOBY.

2. Monexynapusie ocnogvt 2enemuru (20 uacos)

IIpenmert renetuxu. KpaTkas uctopus pa3BuTHs MPEACTABICHHUS O HACIEICTBEHHOCTH.

OT reHa K IpU3HAaKy: Kak packpacuth korta. Yto Takoe mpuszHak? IlyTe oT reHa mo npusHaka. Myramum.
Annenu. I'erepo3urorsl ¥ romo3urotsl. JJoMUHaHTHBIE W peliecCUBHBIE amend. PoneBas urpa «Ajenm.
HUccnenosarensckuit mpoekt MyTtareHHble (pakTOpEL.

I'ens! cTposT opranu3M. BrirroueHne U BBIKITIOUEHHE OO0JIBIIIOTO Ha0opa TeHoB. Kak KJIeTKH MOHUMAIOT,
KakHe reHbl JOJDKHBI pabotath. Ponesas urpa «Cynp6a knetkn». ['ensi-nepexiodarenu. [Ipaktuyeckoe 3ananue
«ANTOPUTMBI JIJIST KJIETOKY.

JluckpeTHoe HacleOBaHHWE TNPU3HAKOB. 3aKoHBl MeHnens: OAMH TeH - OAMH mpu3Hak. Cxema
CKpelmBaHusl. 3aKOH eJUHO00pasust rubpuos nepsoro noxonenus. [Ipakrnueckoe 3amanue «EnmHooOpasue
MEPBOTO TOKOJICHUs». 3aKOH pacIIerIeHUs



MpU3HaKa BO BTOpOM mokojeHuu. Ilpaktudeckoe 3amanue «PaciierieHue BO BTOPOMIIOKOJICHUMY.
HccnenoBarenbekuii MpoekT «3akoHb! . MeHIest B 9KCIIEPUMEHTE.
3akoHbl MeHzemns1: HeCKOIBKO TEHOB - HECKOJIBKO MPHU3HAKOB. J{UTrHOpHIHOECKpEIIBAHAE.
HesaBucumoe pacxoxxaeHue XPOMOCOM. [IpakTrnueckoe 3a/1aHHE
«Pemetka [lenneray. CrierieHHOE HaclieJOBaHUE.
BzaumopeiictBue reHoB. AJieabHOE M HeauienbHoe. IIpakTudeckoe 3aHATHE
«B3aumoieiicTBrs reHOB (MOJICIIMPOBAHUE CHHTE3a U TPAHCIIOPTa MUTMEHTA B KIETKY )»OnpeesicHue moia.

[TomoBsie xpoMocombl. CaMIlbl U caMKu. BiusiHue (hakTOpoB OKpYIKaIOIICH CpPEJIBbL. XpoMOCOMHOE
oTIpesieTIeHIe moJa. [TomoBsie XPOMOCOMBEI.
[TpakTuueckoe 3aJlaHue «HacnenoBanwue, CLIETITICHHOE C  TOJIOMY. [Ipobaema

JONOJHUTENBHON X-XpOMOCOMBI y JKEHIIUH. TPEXLBETHBIC KOIIKH.

3. Monexynapusie ocnosnt cenexyuu (28 uacos)

I'ensl B nomymnsanusax: Besukoe paBHoBecue. [lomysanms. YacToTel BCTpEe4aeMOCTH IPU3HAKA U AJLIEII.
VYpasuenne Xapau-BaiinOepra. Ilpaktuueckoe 3amanme «YacToTel ajuieneil, TEHOTHIIOB W (DEHOTHIIOBY.
UccnenoBarenbckuil NMpoeKkT «AHalIM3 TE€HETHMYECKOM CTPYKTyphl MOMYyJIALMH (Ha OCHOBE 3aKOHa Xapau-
Baiinbepra)».

[omynsuyuy MeEHSIOTCA: YHCICHHOCTh, MHUIpanus W BbIOOp cympyra. ®akTopsl, KOTOpbIC BBIBOIST
MOMyJSIMI0O U3 paBHOBecwst Xapnau-BaiinOepra. UYwucnennocts mnomynsimuu. Ponesas wurpa «Qddekr
ocHoBaTens». PomeBas urpa «Oddext OyTeuiouHOro ropibimka». [perd rermoB. Myramum. Hecmydaiinoe
ckpeuuBanue. M3omsus.

[Nomynsiiy  MEHSIIOTCS:  €CTECTBEHHBIH OTOOp. MexaHu3M JecTBUS €CTECTBEHHOTO OTOOpa.
HBwxymmit or6op. PomeBas urpa «EcrecTBeHHBIN 0TOODY.

MoaudukannonHas U3MeHINBOCTh. CTaTUCTHYECKUE OCOOCHHOCTH MOAN(DUKALIMOHHON N3MEHUYUBOCTH.
UccnenoBarenbckue paborbl «MoaudpuKalMOHHAs HW3MEHYMBOCTh PACTEHWH B TMpeAenax Ballero Mecrta
KHUTEIbCTBAY.

HacnenoBanne kxonmuuecTBeHHBIX Npu3HakoB. KommuecTBeHHble npusHaku. CpenoBas H3MEHUHMBOCTD
npuzHaka. Koadduument nacnenyemoctn mnpuszHaka. OtBer Ha oT0Op. [lOMCK TEHOB KOJIMYECTBEHHBIX
npu3HakoB. OHOHYKIeOTUAHbIe BapuaHThl reHoB. JIHK-uun. [TorHOreHOMHBINA aHANU3 aCCOLMALIUMN.

«Ombl» Han reHomoM. IloctreHomHast 3pa. OOpaTHas reHeTnka. «OMHUKCHBIE» HCCIIEAOBAHHS.
[Ipoteom, metabonom. IlpakTnyeckoe 3aganne « ArpOHOMBDY.

JomecTrkanusi ¥ LIEHTPHl TEHETHYECKOTO pa3zHooOpasus. [lomcku pacteHuit c
«XOpOIIMMHU» NpU3HAKaMH Uil 4YejoBeka. LleHTpel reHeTmueckoro pasHooOpasus. Huxonair HBanoBuu
BaBunos. Cenexuusi. KomOunammonnas u rubpuanas cenekuus. [ereposuc. Ilpaktuueckoe 3anaHue
«I"oMonornueckue psAaspl HacAeACTBEHHOW N3MEHYHBOCTI.

CoxpaHUTh W U3Y4HTh T'€HBI, 9TOOBI MEHATH Oyaymiee. Kak mpaBUiIbHO XpaHUTH



redbl. KOJJIEKIIMYM MeHETHUSCKUX PECYpPCOB pacTeHui. [IpakTHKYM W/WITH UCCIIEA0BATEIbCKHI MPOEKT «MeTobI
KyJIETUBHPOBAHUS IN VItro 1jst coxpaHeHHs TeHETHYECKUX PECYPCOB PACTCHUHN M 1T YCKOPSHHOU CENCKITHNY.

'eneTnueckue IEHTPHI B Haied cTpaHe. e 3aHUMArOTCS TEHETHMKOM M TEHOMUKOW ISl HYXKI
CEJIbCKOT0 XO035HCTBa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA
BHEYPOUYHOM JAEATEJBHOCTH

3aHATHS B paMKax NPOrpaMMbl HampaBiieHbl HA 00ECTeYeHUE AOCTIKCHHUS MIKOJIBHUKAMH CIIEAYIOIINX
JIMYHOCTHBIX, METAIPEIMETHBIX U IIPEIMETHBIX00Pa30BaTENbHBIX PE3YJIBTATOB.
JIn4HOCTHBIE pe3y/IbTaThl:

B cgepe epasicoanckozo socnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHON IEATEIBHOCTH HPU
BBINOJIHEHUN MCCIIEOBAaHUN U IPOEKTOB, CTPEMJICHNE KB3aMMOIIOHUMAHHIO U B3aMOIIOMOIIIH.

B cgepe nampuomuueckozo eocnumanus: OTHOLIEHWE K OMOJOIMU KaK K BaKHOH cocTaBIAIOIIEH
KYJIBTYpPBI, TOPIOCTH 32 BKJIAJI POCCHUCKUX U COBETCKUX YUEHBIX BPa3BUTHE MUPOBOH OMOJIOrMYECKOH HAYKH.

B cgpepe oyxosno-npascmeennozo éocnumanus: TOTOBHOCTb OLIGHUBATH IOBEIACHUE M IIOCTYIIKU C
MO3HULIMU HPABCTBEHHBIX HOPM M HOPM SKOJIOTHUECKOW KYyJIBTYpPbl, TOHMMaHUE 3HAYMMOCTH HPaBCTBEHHOT'O
acreKTa JIesTeIbHOCTH YeIOBeKa B MEAUIIMHE H OMOJIOTHH.

B cgepe acmemuueckozo 6ocnumanus: oHUMaHUE POJIM OMOJIOTHH B (DOPMHUPOBAHUM ICTETHUECKON
KYJIBTYPBI INYHOCTH.

B cgpepe usuueckoco eocnumanus, Gopmuposanus Kyremypsbl 300p06bsi U IMOYUOHATLHOSO
Orazononyyus; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBI0 M yCTAaHOBKA Ha 3J0POBBIM 00pa3 >KU3HU
(3mopoBoe UTaHKUe, COOIOACHNE TUTHEHNYECKIX IIPABII U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHATHH H OTIBIXA,
peryisipHas pu3HUecKasi akTHBHOCTD); OCO3HAHHE MOCIEICTBUN U HEMIPUATHE BPEIHBIX MPUBBIUEK (YIOoTpeOsieHHEe
QJIKOTOJISI, HApKOTHKOB, KypeHHWEe) M HWHbIX (opM Bpema s (U3MYECKOTO M TICHXHYECKOTO 3I0POBBS;
coOyrozieHne mpaBuil O€30MacHOCTH, B TOM YHCJIE€ HaBBIKM OE30IaCHOrO MOBEACHUS B NPHUPOTHON Cperne;
c(OPMHUPOBAHHOCTDH HaBbIKa PEIICKCHH, YITPAaBICHNE COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSTHUEM.

B cgepe mpyoosoco éocnumanus: aKTUBHOE y4acTHE B PEIICHHM MPAKTUYECKUX 3aaad (B paMKax
CeMbH, LIKOJIbI, TOPOAa, Kpas) OMOJOrHYECKON U 3KOJIOTHYECKOH HaNpaBICHHOCTH, HHTEPEC K MPAKTUIECKOMY
W3yUYCHHIO TIpodeccuii, CBI3aHHBIX ¢ OMOJIOTHEH.

B cghepe sxonoeuveckozo 6ocnumanus: OpUEHTAIMs HA TNPUMEHEHHE OHMOJOTMYECKHX 3HAHUHM INpU
peleHny 3a1ad B 00JIacTH OKPYKAIOLIeH cpelbl; 0CO3HAHME SKOJIOTHYECKUX MPOOJIeM W IMyTell WX pelleHHs;
TOTOBHOCTH K YYaCTHIO B IPAKTHUECKONWACATEIILHOCTH SKOJIOTMYECKON HANIPABICHHOCTH.

B cipepe nonumanus yennocmu nayuno2o nosnanusi: OPUEHTALMs Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCcTaBiIeHUuil 00 OCHOBHBIX OMOJIOTHMYECKHX 3aKOHOMEPHOCTSIX, B3aHMMOCBS3SX YeJOBEKa C TMPUPOJHOW U
COLIMAJIBHON CpeJoil;



MMOHMMAaHUE POJIM OMOJIOrMYECKOW HAyKH B (POPMHPOBAHMHM HAYYHOTO MHPOBO33PCHMS; Pa3BUTHE HAy4YHOH
M0003HATEIHHOCTH, MHTEpECa K OMOJIOTHIECKON HayKe, HABBIKOB UCCIIEA0BATEIIBCKOMN JIEATEIIEHOCTH.

B cghepe adanmayuu k usmeHsIOWUMCSL YCA0BUAM COYUATBHOU U RPUPOOHOL Cpeobl. aJlcKBaTHAs OlCHKA
VM3MEHSIOINXCA YCIOBHN; TPUHATHE pemieHus (MHIWBUIYyalbHOE, B TPYIE) B M3MEHSIONINXCS YCIOBUAX Ha
OCHOBaHUY aHAN3a OMOJOTHYECKON HH(DOPMALINH; TUTAHUPOBAHUE JehcTBUIL B HOBOM CHTYyalHUH Ha
OCHOBaHUWY 3HAHUN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTranpeaMeTHbie pe3yabTaThl:

B cghepe osnadenus ynusepcanvbubimu yueOHbIMU HO3ZHABAMENbHBIMU OEUCBUAMU.
ba3oBbIe JOrHYECKUE ICHCTBUS:

®  BLIIBIISTH U XapaKTEPH30BaTh CYLICCTBEHHBIE TPU3HAKN OMOJIOTHUECKIX 00BEKTOB (SBJICHHN);

®  YCTaHABIMBATH CYIIECTBEHHBIH TMpH3HAK KiIacCH()UKANUKA OHONOTHYECKUX OOBEKTOB (SIBICHUM,
MIPOIIECCOB), OCHOBAHMS ISl 000OIIEHNS W CPaBHEHUS, KPUTEPHUH ITPOBOAUMOTO aHAJN3A;

®  yuéTOM MPEJIOKCHHOM OMOJOrM4YecKoil 3ajadud BBUIBIATH 3aKOHOMEPHOCTH WM NPOTHUBOPEYHS B
paccMaTpuBaeMbIX GaKkTax U HaOMIOJCHHSAX; [TPeJIaraTh KpUTEPHH ISl BHISIBICHUS 3aKOHOMEPHOCTEH 1
IPOTUBOPEYHIL;

®  BBRIABIATH Ae(PUINTHI WHGOPMAIINH, JAHHBIX, HEOOXOIUMBIX /ISl PEIICHUATIOCTABIICHHOHN 33/1a4H;

®  BLIIBIISITH NPUYUHHO-CIIEACTBCHHBIC CBS3M TMPH HM3YYCHWH OMOJIOTHUECKUX SIBJICHUH U MPOILECCOB;
JeNIaTh BBIBOABI C UCIIOJIB30BAHNUEM JIEAYKTHBHBIX M MHAYKTHBHBIX YMO3AKIIOUYECHUH, YMO3aKIIOUCHUI
10 aHAJIOTHH, POPMYIUPOBATH THIIOTE3BI O B3AUMOCBSI3AX;

®  CaMOCTOATENBHO BEIOWPATH CIIOCO0 pemieHws yaeOHO Onoorndecko 3a1aun (CpaBHUBATh HECKOIBKO
BapUAHTOB pPEIICHUS, BBIOMpPATh HaWOOJIEe MOAXOJAIIUNA C Y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPHEB).

ba3oBrIe HCCIeI0BATCILCKUE ACHCTBUS:

®  JICIIOJIB30BATH BOIIPOCHI KaK I/ICCJ]eI[OBaTeJIBCKI/Iﬁ HUHCTPYMCHT IIO3HAHUS,

® (opmynrpoBaTh BOMNPOCH], (PUKCHPYIOIINE Pa3pblB MEXKAY PEabHBIM M KENATeIbHBIM COCTOSHHEM
CUTYyaIlH, 00bEKTa, 1 CAMOCTOSITENILHO YCTaHABINBATh HCKOMOE U JTAHHOE;

® (opmupoBarh rumnoTesy 00 UCTUHHOCTH COOCTBEHHBIX CYKICHUH, apryMEHTHPOBATh CBOIO MO3UIIMIO,
MHEHHE;

® [IPOBOJUTH IO CAaMOCTOSITENIbHO COCTABICHHOMY IUIaHy HaOJIO/ICHHE, HECIIOKHBIH OMOJOrMYeCKHid
SKCIIEPUMEHT, HEOOJIBIIIOE MCCIICIOBAHHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH OMOJIOTHYECKOro 00bheKTa
(Tportecca) u3yueHus,

®  [IPUYMHHO-CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH OMOJIOTMUECKUX 00BEKTOB MEKIY COOOI;



OLICHMWBATHL HAa NPHUMCHHUMOCTb U NOCTOBCPHOCTH I/IH(i)OpMaLII/IIO, NOJYYCHHYIO B XOI€ Ha6HIO,Z[€HI/I$I n
OKCIICPpUMCHTA,

CaMOCTOSITEIILHO (POPMYITHPOBATh 00OOIICHHS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOIO HAOIIOACHUS,
JKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMH OIEHKH JTOCTOBEPHOCTH ITOIYIEHHBIX BHIBOJOB U 0000IIEHHI;

IIPOrHO3UPOBATH BO3MOXKHOEC JlaJIbHEHIIIee pa3BUTHUE OHOJIOTHYCCKHX IIPOIECCCOB U UX IIOCJICIACTBUA B
AHAJIOTUYHBIX WKW CXOAHBIX CUTYalUAX, a TAK)KE BBIABUTATH ITPEATIOIOKECHU A 00 ux Pa3BUTUHN B HOBBIX
YCIOBHUAX U KOHTCKCTAx.

Pabora ¢ nabopmanuei:

MIPUMEHATh Pa3NAYHBIE METO/BI, HHCTPYMEHTHI H 3alpoChl MPHU TIOWCKE U OTOOpE OMOIOTHYECKOM
rH(GOPMAITUH WITH TaHHBIX U3 HCTOYHUKOB C YIETOM MPEATIOKEHHON YIeOHOM OMOIOTHYECKON 3a1a4H;

BI)I6I/IpaTI), AHAJIM3UPOBATh, CUCTEMATU3UPOBATE U UHTCPHIPECTUPOBATH 6I/IOHOFI/I‘{CCKYIO I/IH(I)OpMaI_II/IIO
Ppa3iInYHbIX BUAOB U q)OpM MMPEACTABJICHUS,

HaXOJHUTh CXOTHBIC apTyMEHTHI (ITOITBEPKAAIOIINE WITA ONIPOBEPTAIOIINE OJHY U Ty JK€ HUICI0, BEPCHUIO)
B Pa3NIAYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

CaMOCTOSITEIbHO BBIOMpATh ONTHMalbHYIO (OPMY IMPEACTaBICHUS HWHGOPMALUN U WUIIOCTPUPOBATH
pelaeMble 3a/1a41 HECTIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOUTpaQHUKON 1 X KOMOMHAIMSIMU;

OLIEHMBATh HAAEKHOCTh OMOJIOrMYecKOl MH(GOpPMALKHU 110 KPUTEPHUSIM, IPEATIOKECHHBIM YUUTEIEM MU
chOpMyJINPOBaHHBIM CAMOCTOSITEIBHO;

3alIOMHUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 HH(POPMAILIHIO.

B cpepe osnaoenus ynusepcanohvimu yuyeOHvbIMU KOMMYHUKAMUGHLIMU OCUCMEUAMU

OOwenue:

BOCTIPHHUMATD U (OPMYJINPOBATH CY>KACHUS, BEIPAKaTh SMOIUHU B MPOIIECCEBBITTOTHEHUS
MPaKTUIECKUX U T1a00paTOpHBIX PadoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX M MUCBMEHHBIX TEKCTaX;

pacrio3HaBaTb HeBep6aJ’ILHLIe cpeacTna O6H_IGHI/I$I, IIOHUMAaTh 3HAYCHUC COIMAJIbHBIX 3HAKOB, 3HATHh H
pacnno3HaBaTb NPCATTOCHIIIKA KOH(l)J'H/IKTHLIX CI/ITyaLII/Iﬁ H CMsAT4YaTh KOH(i)J'II/IKTLI, BECTH IICPETOBOPHI;

MOHUMATh HAMEPEHUs JPYTUX, MPOSBIATh YBAKUTENHFHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHON
(dhopMe GpopMyITUPOBATH CBOM BO3PAKECHUS;

B XOJI¢ THajiora W/WIIH JUCKYCCHH 3a/1aBaTh BOIPOCHI 110 CYHIECTBY 00CYX1aeMOii OHOIOTHYECKOM TEMBI
W BBICKAa3bIBaTh WJICH, HAIlCICHHbIE Ha pelIeHHe OWOJOTMYEeCKON 3aJauyd | IOJIep)KaHKe
0J1aro)xenaTeIbHOCTH OOIICHHS;

COIIOCTABJIATh CBOM CYXKJCHHS C CYKICHUSIMH JPYTUX YIaCTHUKOB JAMAJIOra, OOHAPYKUBATh Pa3ivuuus U
CXOJICTBO TTO3HUIIHIA;

nyOJIMYHO MPEACTaBISATh PEe3yJbTaThl BBIIOJHEHHOTO OMOJIOTHUECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEI0OBaHUS, IPOCKTA);



CaMOCTOATCIIBHO BI:;I6I/IpaTI> (bOpMaT BBICTYIUICHUA C y‘{éTOM 3aga4 NOpe3CHTAallun U 0co0eHHOCTEH
AyaAUTOpHUU U B COOTBETCTBHUM C HUM COCTABJIATH YCTHBIC W NHMCbMCHHBIC TCKCThI C HMCIIOJB30BaHUCM
HUIUTIOCTPATUBHBIX MaTCPUATIOB.

CoBMecTHas ACATCIBHOCTD (COTDVHHI/IIJCCTBO):

® [IOHMMaTh W WCIOJB30BaTh IMPEHMYIIECTBA KOMAHIHOW W HWHIWBUAYAIbHON paOOTHI MPH PEIICHUH
KOHKPETHON Ownosiorndeckoil mpobieMbl, 0OOCHOBBIBATH HEOOXOAMMOCTh NMPUMEHEHHUS TPYIIIOBBIX
($hopM B3aMMOJICHCTBUS IPH PELICHUH MTOCTABICHHON y4eOHOH 3a1auu;

® [IpUHUMATh LIENb COBMECTHOW JESITEIbHOCTH, KOJUIEKTUBHO CTPOHTH JEHCTBUS MO €€ JOCTHKCHUIO:
pachpenensTs poiid, T0TOBapUBATECS, 00CYKIATh TPOILIECC M PE3yIbTAaT COBMECTHOM pabOTHI;

® yMeTh 0000IIaTh MHEHHS HECKOJNBKUX JIOACH, MPOSIBIATH TOTOBHOCTH PYKOBOIWTH, BBITIOIHSTH
MOpyYEHUS, TOTIUHSITHCS,

® [JJaHUPOBATb OPTaHU3ALMI0 COBMECTHOW PabOTHI, OMPEAEIATh CBOIO POJb (C YUETOM NPEANOYTCHUH U
BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aMMOJEWUCTBUS), PACIIPENEISITh 3a1a4l MEXKAY WICHAMH KOMaH]IBI,
y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCykAeHHs, OOMEH MHEHHSMH, MO3TOBBIE IITYPMBI U
HHEIC),

®  BRINOJHATH CBOK YacTh PabOTHI, JOCTUTATh Ka4eCTBEHHOTO pE3yNbTaTa 10 CBOEMY HAIMPABICHUIO H
KOOPJMHHUPOBATH CBOU ACHCTBUS C JPYTUMHU YiICHAMHA KOMaHIbI,

® OIeHWBaTh Ka4eCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT MO KPUTEPHUSM, CaMOCTOSTEIHEHO
c(hopMyITUPOBAaHHBIM YYaCTHHUKAMH B3aWMOJICHCTBUS; CPaBHUBATh PE3YJIbTAaThl C UCXOJHOU 3ajadell u
BKJIaJI K&XIOTO 4WICHa KOMaHIbI B JOCTH)KEHUE PEe3yJbTaTOB, Pa3leNiTh cepy OTBETCTBEHHOCTH U
MPOSIBJISAT TOTOBHOCTD K TIPEIOCTABICHUIO OTUETA TIepe]] TPYIIIO;

® OBIAACTh CHCTEMOH YHHBEPCANbHBIX KOMMYHHKATUBHBIX JICHCTBHH, KoTopas oOecreynBaeT
c(hOpMHUPOBAHHOCTH COLMANTBHBIX HABBIKOB U AMOITMOHAIHHOTO HHTEIUIEKTA IKOJIHHUKOB.

B cgepe  oeradenus VHUBEPCAIHBIMU YueOHbIMU peyiamueHbIMU oelicmeusamu.
CamMoopraHu3aims:

®  BBIABIATH MPOOJIEMBI ISl PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYAIUSIX, UCTIOIB3YysI OMOIOTHYECKHE
3HAHUS;

®  OPHEHTHPOBATHCS B PA3TUYHBIX MOAXO0AaX MPUHSITHS PelieHUH (MHINBUAYaIbHOE, IPUHSATHE PEIICHUS B
TpyMIe, IPUHATHE PEIISHUH TPYIOoN );

®  CaMOCTOSITENIFHO COCTaBJISITh allTOPUTM PEICHUs 3a]aui (WM ero YacTb), BEIOUpATh CIIOCO0 pelleHus
y4eOHOW OMOIIOTHYECKOW 3a/ladl C YYETOM HUMEIOIINXCS PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NpeJiaraeMble BApUAHTHI PEIICHUH;

®  COCTaBJATH IUIAH JICHCTBUI (TJIaH peayM3alii HAMEYEHHOTO ajirophUTMa PElIeHHs), KOPPEKTUPOBAThH
MPE/UIOKEHHBIH aIrOpuTM € Y4YETOM TIOJyYeHHsT HOBBIX OHOJIOTHYECKHMX 3HAHUH 00 H3ydaeMoM
OMOJIOTHYECKOM OOBEKTE;

°

JieaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMOKOHTpOIb (pediekcust):

BJIA/IETh CTIOCO0AMH CAMOKOHTPOJISI, CAMOMOTHBAIINHU U pedIiekcuu;
JIaBaTh aJ€KBATHYIO OLICHKY CUTYyallH U Ipeajarath iad e€ n3MeHEHUS;

YUUTBHIBATh KOHTEKCT W MPEIABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPU PEIICHUN y4eOHOH
OMOJIOTHYECKOH 3a7aur, aaliTHPOBATh PEIICHIE K MEHSIIOMTUMCS 00CTOSTEIHCTBAM;

OOBSICHATh NPHUYUHBI JTOCTIDKEHHS (HENOCTIDKEHHsI) Ppe3ylbTaToOB JEATENbHOCTH, AaBaTh OLEHKY
nproOPEeTEHHOMY OMBITY, YMETh HAXOJUTh O3UTHBHOE BIIPOM3OIIEIICH CUTYaIIH;

BHOCUTH KOPPCKTUBBI B ACATCILHOCTL Ha OCHOBC HOBBIX OGCTOﬂTCHLCTB, HU3MCHHUBIINXCS CHTyaHHﬁ,
YCTAHOBJICHHBIX OHII/I60K, BO3HHUKIINX praHOCTefI;

OLCHUBATb COOTBETCTBUE PE3YyJIbTaTa LECIIU U YCIIOBUAM.

OMOIMOHAIBHEINA HHTEIUIEKT:

pa3nuyath, Ha3pIBaTh M YNPABIATH COOCTBEHHBIMH OMOLMSIMH U SMOLUSIMH
IPYTHX;

BBISIBIISITH M aHAIM3UPOBATH PUYUHBI SMOLIHA;

CTaBUTH ce0sl HA MECTO APYTOro YeI0BeKa, TOHUMATh MOTHBEI M HAMEPEHUSIPYTOT0;
pEryaupoBaTh crioco0 BHIPaKESHUS SMOLIUH.

[Ipunsitre ceds u APYTruX;

OCO3HAHHO OTHOCHTBCS K JPYTOMY YEJIOBEKY, €r0o MHEHHIO;

MPU3HABATh CBOE MPaBO Ha OMIMOKY M TaKoe e MPaBo APYIroro;

OTKPBITOCTH ce0e U APYTUM;

0CO3HABaTh HEBO3MOXHOCTh KOHTPOJIHMPOBATH BCE BOKPYT;

OBIIQJIETh CHUCTEMOW YHUBEpCAIBHBIX YYEOHBIX PETYJIATHBHBIX JCHCTBHI, KOTOpas oOecreyrBaeT
(opMHpOBaHNE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSSI MO3WIHUS JTMYHOCTH), W KHU3HEHHBIX
HaBBIKOB JIMYHOCTH (YIIpaBJIeHUs1 COO0H, CAaMOANCLUIUIMHBL, YCTOHYMBOTO IOBEACHUS]).

IlpeameTHble  pe3yJbTaTbl  OCBOCHHMA  Hporpammbl B

MMO3HABATENLHOM (MHTEIUIEKTYyalIbHOM) cdepe:

npuoOpeTeHre ONbITa KCIONb30BAHUS METOMOB OHMOJIOTMYECKOW HAayKHM C Ielbl0  H3YyYeHHS

OMOJIOTMUECKUX OOBEKTOB, SBJICHUW U TPOIECCOB. HAOJIOJCHHWE, ONHMCAaHUE, MPOBEACHUE HECIOKHBIX

OMOJIOTMYECKUX OIBITOB M OKCIICpUMEHTOB, B TOM YHCJIC C HCIOJIB30BAHHUEM AaHAJIOI'OBBIX M HI/I(I)pOBbIX

OHMOJIOTUYECKUX TPUOOPOB M HHCTPYMEHTOB;

(dbopMHpoBaHUE yYMEHHS HHTETPUPOBATH OMOJIOTMYECKUE 3HAHHS CO 3HAHUSAMH W3 JPYTUX Y4eOHBIX

npeaMeToB ((U3NKH, XUMUU, Teorpadun, ICTOpUH, OOIECTBOSHAHUS U T. 11.);



- (bOpMHpOBaHI/Ie yMeHI/Iﬁ peuaTtb y‘l€6HI>IC 3aJa4du OHOJIOTHYECKOTO COACPIKAHUS, BBIABIIATE MPUIUHHO-
CJICACTBCHHLBIC CBA3H, NPOBOJAUTH KAUCCTBCHHLIC W KOJIMYCCTBECHHBIC PACYCTHI, ACIAaTh BbBIBOJAbI HAa OCHOBAaHUUN
TMOJTYYCHHBIX PC3YJIbTATOB,

- q)OpMI/IpOBaHI/IC YMCHUA IIJIIAaHUPOBATH yqe6ﬂoe HCCJIICAOBAHNUEC WU IIPOCKTHYIO pa60Ty C YUC€TOM
MOCTaBJICHHOM IICJIH: (I)OpMyJ'II/IpOBaTI) np06ﬂeMy, TUNOTE3y M CTAaBUTh 3aJadu HUCCICOOBAHUA, BI’IGI/IpaTB
aJICKBAaTHO IMOCTaBJICHHOM aejm METOAbl, ACJIaTh BBIBOABLI IO PE3YJIbTaTaM HCCICIOBAHUA WU HpOCKTHOI\/'I
JCATCIIBHOCTH,

— (dopMmupoBaHrE HWHTEpeca K YIIIyOJIEHUIO0 OMOJOTHYEeCKHX 3HAHWU (mpeanpoduibHas MOATOTOBKA U
npodeccCuoHaIbHAsT OPUEHTAIMS) M BBIOOPY OMOJIOTMM KaK MPO(IILHOTO MpeaMeTa Ha CTYINCHH CPEIHETO
mosHOTo 00pa3oBaHusA Jis Oymymied mpogecCHOHAFHOW AESITeTFHOCTH, B O0JIACTH OMOJIOTHH, MEIHUIIUHBI,
9KOJIOTHHU,TICXOJIOTUH, BETEPHHAPHH, CEIBCKOTO X035HCTRA;

— BIIaJIeHHE HaBbIKaMH paboThl ¢ MHPOpMAIel eCTECTBEHHO-HAYYHOTO COACPIKaHMsl, IPEJICTABIICHHON B
pasHoil opme (B BHAE TEKCTa, TAOMWYHBIX ITAHHBIX, CXEM, TPaQUKOB, TUArpaMM, MOJENeH, N300pakeHuil),
KPUTHYECKOTO aHAIN3a HHPOPMAIINHU U OIIEHKH €€ JOCTOBEPHOCTH;

— yMEHHUE MHTErpUPOBaTh OMOIOTHYECKUE 3HAHUS CO 3HAHUSMH JAPYTHX y4eOHBIX MPEIMETOB; HHTEPEC K
yrIIyOJICHUI0 OMOJIOTMYECKUX 3HAaHWH M BBIOOPY OMOJNOTHH Kak MpO(QMILHOTO MpeIMeTa Ha YPOBHE CpPEIHETO
obmero oOpaszoBaHus mis Oyaymied npodeccrnoHaTbHOW IesTeNTFHOCTH B 00JacTH OWOJIOTHH, METUIINHEL,
9KOJIOTHH, BETEPUHAPUH, CETHCKOTO XO3SHCTBA, MHUIICBOI MPOMBIIIIIEHHOCTH, TICHXOJIOTHH, UCKYCCTBa, CIIOPTa
- IMETh YETKHUE TPEJCTaBICHNS O MaTePHAINCTUIECKOMN CYITHOCTH T€HOMOB KHUBBIX OPTaHU3MOB M PETYJISIIIIO
UX paboTHI;

— 3HaHHE OCHOBHBIX (JAKTOPOB OKpY’KalOIIEH Cpelbl, BIMSIOLINX Ha PAa3BUTHE U CYLIECTBOBAHUE >KUBBIX
OpTaHU3MOB, afanTauii K pakTopam OKpYKalolIeH cpelibl;

— 3HAaHUC OCHOBHBLIX ITOJAXOOJO0B 6I/IOTCXHOJ'IOFI/II/I, HCIIOJIb30BaHUsA €€ I[OCTI/I)KCHI/II\/'I B COBpCMeHHOP'I KHU3HU
YCJIO0BCKa, 0COOEHHOCTH UCITOIL30BAHUS KHUBBIX OpPraHusMoOB JJIs IMTPOU3BOJACTBCHHBIX HYXK/] UCJIOBCKA,

— 3HaHUE OCHOBHBIX TOJXOJIOB CEJCKIMH W OMOTEXHOJIIOTUH KYJIbTYPHBIX PacTCHUH, XapakTepH30BaTh
TCHETHUYECKH MOAU(MUIMPOBAaHHBIE pPACTEHUS, ONEPUPOBATH MOHATHAMH, THOPHUIW3AIMS, OTJAJICHHAS
ruOpuau3anusi, HMCKYCCTBEHHBIH  0TOOp, rerepo3uc, TpaHchopmauus, MyTareHe3, TI'€HETHYECKOe
pelaKTUPOBaHUE;

— T[IOHMMaHHE MOJEKYJSIPHBIX MEXaHW3MOB pealu3allii HACJEeJCTBEHHOW HHQPOpPMAllMd W yMEHHE
CBOOOJTHO ONEPUPOBATh OCHOBHBIMH MOHSATHSIMU MOJICKYJISIPHON OMOJIOTHH U €€ COBPEMEHHBIX HampaBlieHHH —
F€HOMMKHU, METAr€HOMUKH, IPOTEOMUKU;

— 3HAHWE OCHOBHBIX 3a00JICBAaHUI YEJIOBEKAa, MEXaHU3MOB HX Pa3BHUTHUSA, CIOCO0aX MX JUATHOCTUKUA U
JICUCHHSI;



— QopMupoBaHHE YMEHHS HCIIOJIb30BaTh MOHSATHHHBIA Aammapar ¥ CHUMBOJHYECKHHA SI3bIK TEHETHKH,
TPaMOTHOE TPUMEHEHHE HAy4YHBIX TEPMHHOB, IMOHITHHA, TEOPHH, 3aKOHOB I OOBSCHEHHS HaOIIOTaeMBIX
OMOJIOTMYECKUX OOBEKTOB, SIBICHHUH W TMPOIECCOB, MO3BOJIAIOIINX 3aJI0XKHTh (PYHIAMEHT HAay4dHOTO
MHPOBO33PEHHSL.

B 11eHHOCTHO-OpUEHTALIMOHHO# cdepe:

— 3HaHWE, YTO TNPUMCHCHHE COBPEMCHHBIX TEXHOJIOTHH MOJCKYJISAPHONH OHMOJIOTUM MO3BOJISET YCICIIHO
pemats Takue 371000JHEBHBIE IMPOOIEMbI, KaK OXpaHa OKPYXKAIOMIeW Cpepl, COXpPaHEHHE 3I0POBBS
YeJoBeKa, KOHTPOJIb U BOCCTAHOBICHHEIKOCHCTEM.



TEMATHUYECKOE IINIAHUPOBAHUE

Monyas «Kak ;KMBOTHBIE M PacTeHUsI MPUCIOCAOIUBAIOTCH» (IBOJIOLMOHHASIIKOJIOTHA) 5-6

kjaaccsl (34 yaca)

TeMbl

OcHoBHOe coaepxaHune

JleITeJIbHOCTD

IIKOJbHHUKOB

1. M1 ncenenyem
JKMBBbI€ 00BEKTHI (6 1)

CBOICTBa U CTPOCHUE HKUBBIX
OpraHu3MoB (CTpoeHHue KIeTKN). By,
0Cc00b — OPTaHU3M KakK €JMHAas CUCTeMA.
Ananranuu (MpUCIOCOOICHNS).
ITonsiTHEe roMeocTasa KUBOrO
opraau3Ma.Croco0sI €ro MoIIepKaHus.
OrpanudeHusi MOP(HOJIOTHICSCKUX U
(usnonornyeckux amanranuii.[louemy
OpTaHHU3MBI HE CTAHOBSTCA

OCCKOHEYHO OOJIBIIMMH, MaJICHEKHMH,

BCCAIHBIM.

HUccnenoBarenbckue padoThI
«Bce mu (cuHuUIIEL, 0K,

Oepe3sl A  T.J.)
OJIMHAKOBEIE?
DOTOKBECTY. IIpakTruueckas
paborta
«Cocrasisem KHUTY

PEKOPIOB PacTEHUH M )KUBOTHBIX
HAILIEro Kpasi».

2. Biausinue
OKpY»amouieii cpeabl
HA )KMBbIe OPTraHU3MbI
(12 v)

@DakTOpbl OKPYKAKOUIEH Cpebl
(abmoTnyeckre, OMOTHICCKUE,
aHTpornorenHsie). [Ipumepsr
abrnotniecknx (HaKTOPOB, OKA3BIBAIOIIIX
OCHOBHO€ BJIMSIHUE Ha
KHU3HEESATETbHOCTHKUBBIX OPTaHH3MOB!
TEMIIepaTypa, CBET, BIIaXKHOCTb.
OcHOBHBIE 3aKOHOMEPHOCTH
MIPUCHIOCOOIICHUS! KUBBIX OPTaHU3MOB K
abruotnvecknM Qakropam.
[IprucnocoGneHnst K OCHOBHBIM
abruotnueckuM Qakropam: Temreparypa,
BJI&YKHOCTb U CBET.

[IpakTnueckoe 3aHgaTre

«1Bet u Temno» (KyOUKH Jbaa
B3BECUTb, OJOKHUTHB YAIIKU
IIerpu Ha pa3HOLBETHYIO
Oymary, uepes 30 MUHYT
B3BECUTH3aHOBO — KTO OBICTpEE
pacrasin).

[IpakTrueckoe 3aHsTHE
«Yto pacTBOpsieTcs: BBOJAEH
(axcrIepuMeHT

«Kunkuit gom»).
[IpakTuueckoe 3aHsTHE
«Iuddy3us BemecTs BBO/IE
(pacTBOpEBI)»,

«/IBI>KEeHHE PacTBOPOB 110
LBETKY».

[IpakTnueckoe 3ansTre
«JIen uiaBaet B Boze
(aiicOepru, 3amep3anue
BOJIOEMOB)».
IIpakTnueckoe 3anaTne

«Jlen mpu 3amep3aHun




pacumpsieTcs» (pa3pylieHue
KamHs (T0ouBo0Opa3oBaHue),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«Ily6ay» (xyOuku ibaa
3aBEPHYTh B pa3HbIil
MaTepHal, B3BECUTh).
[IpakTuueckoe 3aHsTHE
«IIurmeHTh (MOXKHO
pa3aenuTh Ha BaTMaHe
KpacHTeln H3
(hmomacTepoB.

[IpakTnueckoe 3ansTre

«Kak MBOTHBIE I171aBaIOTB
BozEe» (DKCIEPUMEHT C
MTUTIETKOM).
UccnenoBarensckue padoOTHI
«BmusHue cBeta (Terma,
BJIQXKHOCTH, COCTaBa MOYBHI) Ha
pacTeHusl B €CTECTBEHHBIX HIIH
HCKYCCTBEHHBIX YCJIOBHSX» (Ha
JIOCTYITHOM

MaTepuane).

3. B3aumoneiictBus
SKMBBIX OPTraHu3MoB(4 4)

buoTtnueckue dakTopsr.
3aKOHOMEPHOCTH Pa3BUTHA
MEKBHUIOBEIX B3aMMOOTHOIIICHHH.
KosBomonus (XUIIHAK-KepTBa;
Mapa3suT-XO3sIMH) DBOJIIOIHS CTPATEruit
OOBIBAHUS ITUILIH.

ConuanbHOCTb. BUIBI- BCENEHIIEI.
Ilepedyens pacreHui-BpeIUTENEH.

HccnenoBarenbekas paboTa
«Habmonenus 3a
B3aWMOOTHOIICHUSMH JKUBOTHBIX
MY TOOBIBAHUY MHUIIN
(KOPMYIIKH AJIS TITHUILL, IS
TOPOJACKHUX HJIH CETbCKUX
JKUBOTHEBIX ). BeO- kamepbi».
Hccnenoparenbekas

paborta

«PaCHpOCTpaHeHI/IC
BUJ0OB-CMHAHTPOIIOB B

Hanled MECTHOCTH




4. YenoBeK B JKU3HH
pacTeHMii U JKUBOTHBIX?
(6 1)

AmnTponorenssie GakTopsl. [IpaBaa mu,
YTO TIEPBOOBITHBIE JIFON JKUJIH B
rapMoHHH ¢ TipupoAoi. OmoMantHuBaHUE
Y IPUPYYCHHUE KUBOTHBIX ¥ PACTCHUM.
3adeM criacaTh BEIMHPAIOIINE BUABI, KaK
9TO Aenath. KylabTypHBIE pacTeHUs UHIX
nukue npeaku. [louemy BaxkHO UX
COXPaHSTh.

PaznooOpa3ue KyJIbTypHBIX PacCTEHUH U
VX 3HaU€HHE B KU3HU deioBeka. KpacHas
kHHTaBairen Teppuropun. Ocodo
OXpaHseMbIe TEPPUTOPHH,

3allOBCIHUKHU Poccuu u mupa.

[IpakTuueckas pabora
«Pa3H000pa3ue KyJIbTypHBIX
pacTeHHIA BBAIIEM PETHOHE).
UccnenoBarenbckas paboTa
«BrnusiHAE aHTPOTIOTeHHBIX
(hakTOpOBHA pa3BUTHUE PACTCHUN
B IrOpO/Ie/HACEICHHOM ITyHKTE».
DKCKypcusi/mpakThdecKaspadora
«OOIIT B Bamem pernoHe —
YHHUKAJIBHBIC 0OBEKThI
TIPUPOIBI».

5. Dxojornueckue
Humm (6 4)

buocdepa — ogHa U3 Ba)HEUIITNX
obomnouek 3emmu. YTto Takoe
«OKOJIOTHYECKUE HUILIN» U KaK OHH
tdhopmupytrorcsa? GopmupoBaHUE3HAHUI

HUccnenoBarensckue padoOTHI
«OKOJIIOTUYECKUEHUIITH BOKPYT
Te0s1 — onucanue (HakTopoB
OKpPY>Karollel cpeby.

1o OMOPa3HOOOPA3HIO KUZHESHHBIX Hccnenoparensckue
(hopM, TIOBEICHUECKUX paboThI
MIPUCIIOCOOICHNH, MOAM(PUKAIIIOHHAS «DeHONMOTHYECKHE
M3MEHYNBOCTH (Ha 0a30BOM YPOBHE). HaOIIOICHUS.
PacturensHble COOOIIECTBA U UX THUIIBL.
Pa3ButHe u cMEHBI PaCTUTCIIBHBIX
COOOILIECTB.
Moayab «OcHOBBI pacTeHHeBOACTBa» 7-8 Kiaccsl (68 yacoB)
Tembl OcHoBHOE coep:kanue JlesiTeIbHOCTD
LIKOJIbHUKOB

Tema 1. BBenenne B
pacTeHueBoACTBO (2 1)

Uro-Takoe pacTeHHUEBOCTBO:
OCHOBHBIC ()aKTOPHI BBIPAIIBAHHS
pacTteHuil.

Hcropus pa3BUTHS arpOXUMHYECKHUX
3HaHu# (pabotsel M.B. JlomoHOCOBa, TO.
JIubuxa, byccenro, B.B.

HoxydaeBa, K.A. TumupsizeBa,ll.A.
KocTteruera, JI.H.

[IpakTrdeckas pabora
«bouxa JInbmxay.




[psHumHEUKOBA U Ap.).

Tema 2.
ArpoTrexHHYecKHUi

IKCIepuMeHT (6 1)

[IpaBuna nocraHOBKH
arpodKCIIEPUMEHTOB.
ITocTanoBKa PKCIIEPUMEHTOB C
pacTeHusMU. BBIOOp TeMbI,
COCTaBJICHHE THITOTE3HI, I U
3aJ1a4 SKCIEPHUMEHTa I10
BBIpAIllMBaHUIO PACTEHUM B
KOHTPOJIUPYEMOH Cpefe.
KonTpomnu, moBTOpHOCTH,
MPOBEICHUE SKCIICPUMEHTA.
[InanupoBaHue SKCIIEPUMEHTA.
OueHka pe3ynbTaToB
JKCIIEPUMEHTA.

OcBoeHuE TEXHOJIOTHH
KPYTJIOTOAUYHOI'O BEIPAIUBAHUS
CaJaToB U MUKPO3CJICHH B
KOHTPOJHPYEMBIX

HNCKYCCTBECHHBIX YCJIIOBUAX.

Hccnenosarenbckas
pabota «DakTopsl,
BIIHSIIOLIME HA
popacTanue ceMsH (pocT
TIPOPOCTKOB)».
[IpakTrueckas pabora
«C6op yCTaHOBKH IS
BBIPALIMBAHMS PACTCHUI B
KOHTPOJIPYEMBIX

YCIIOBHUAX).

Tema 3. Poab
XUMHMYECKHX
3JIEeMEHTOB B
NUTAHUU PACTEHUI
(20 u)

Bopa. Pacteop. BeITsikKa.
AHWOHBI, KATHOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Ponb xuMuueckux
3JIEMEHTOB B IMTAaHUX PACTEHUII.
[Tomyuenue muTaTeIbHBIX
BEIIECTB PACTEHUSIMHU.

VY nobpenus: opraHnveckue,
MUHEpaJbHbIE,
MUKpoOuonornueckue. TUTIbI
NATaHuA pacTeHuil. BoznymHoe
1 MUHEpaIbHOE (KOPHEBOE)
nuranue pacrenuid. Tpancnopt
MUTATEJIbHBIX BELIECTB
pacTeHuii: BOCXOSIINMI U
HUCXOISAIIMH TOK. Baxkueimme
KaJuiiHele, pocdopHbie 1
a30THBIC YA0OpeHuUs, UxX
cBoiictBa. [IpocThie U C0XKHbBIE
yIOOpEHHS.

Pocrt u pa3BuTHe pacTeHuil:
3Tanbl OHTOreHe3a, (PaKTopHI,
BJIMSIIOIINE HA POCT PACTEHUI:
CBET, I'yCcTOTa 110CaJ0K, ITaHUE,
cybcrpar.

Oco0eHHOCTH TUTaHUI

[IpakTryeckas pabora
«CXeMBI TUTAaTENbHBIX
pactBopoB. Pacuer 103
yInoOpeHuit uis
MTUTATEJIBHBIX PACTBOPOBY.
[IpakTnyeckas pabora
«IpaBwiia cMmemMBaHus
yIoOpeHID
[IpakTrueckas padbora
«IIutanue pacTeHuii:
TEXHOJIOTHS
[IPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
IUISL pa3HBIX KYJIBTYP».
[IpakTrdeckas pabora
«MOHUTOPUHT
MHUHEPAILHOTO TUTaHUS
pacTeHui».
[pakTuueckas pabora
«PacTturenpHas
JIMaTHOCTHKAY.
Hccnenoparenbckas
pabora «OteHka
COCTOSIHUSI KOMHATHBIX
pacTeHuil, pacTeHU Ha

LIKOJIBHOW TEPPUTOPHH,




pacTeHnit a30ToM. A30T U €ro
3HAYEHUE B KU3HU pacTeHnil. DopMbl
a30Ta ¥ UX IPEBPALICHUE B [IOYBE.
Uctounuku gocdopa ass pacTeHus.
3nauenne Gochopcomepikanux
COeIMHEHUH B KileTKe. Poib
MaKpOAPrHYECKUX COCIMHEHUN
(dhocdopa B 3HEPreTHUSCKOM OOMEHE.
Bnusiaue xanus Ha pusnueckue
CBOWCTBA IIPOTOILIA3MBI, Ha ()EPMEHTBI
YTIIEBOIOPOTHOTO OOMEHa, CHHTE3
OCIIKOB | JIp.

Ponp xanus B monaep:xaHU HOHHOTO
OanaHca B TKaHsX, B MpoLieccax
camoperyisiuun. PerynstopHas u
CTPYKTypooOpa3oBaTenbHast poib
KaJblMs. Y4acTHe B 00pa3oBaHUU
KJIETOUHOW CTEHKH, IOAJIEPHKAHUU
CTPYKTYPBI MEMOPAH M PETYISALUSI UX
MIPOHULIAEMOCTH.3HAUEHIE MarHus B
MeTaboIM3Me PacTeHUM.

Maruuii B coctaBe xjopoduia,
CXOZCTBO XJIOPO(hHILTA U TEMOTIIO0HA
KaK CBUACTCIBCTBO €ANHCTBA
OpPTaHUYECKOT0 MHPA.

Cepa u ero OCHOBHBIE COEIUHEHUS, X
pOJb B CTPYKTYPHOU OpraHu3aliuu
KJICTKH, YHaCTUC B OKUCIUTECIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIHIX
MHUKpPO3TIEMEHTHI.

IIpencraBnenus o poiau
MHKPO3JIEMEHTOB B META00IU3ME
pactenuii. OcobeHHOCTH
MOCTYIUICHUA MHUKPOJJIECMCHTOB B
pacteHwus.

CuHEpru3M u aHTaroHU3M

YCTaHOBKA MPUYUH
MATOJOTUIECKUX

COCTOSTHHH (TIpH

HAJINYHN)».
HccnenoBarenbekas paboTa
«OneHKa BIUSHUSAPA3THYHBIX
3JIEMEHTOB HACOCTOSHHE
pacTeHuii (CoCTaBJICHUE
Pa3TUIHBIXTTOAKOPMOK)».




JJIEMEHTOB ITUTAHUS PACTECHHH.
PacTurenbHas TUarHOCTHKA U METOJIBI
naeHTH(HUKAITIN HeTOCTaTKa/M30bITKA

OJICMCHTOBITUTAHHA.

Tema 4. Peryasitopbi
pocTapacTeHmii.
3amurapacrennii (4 1)

ITonsiTHE O perymnsTopax pocra
pactenuii. CTUMYJISATOPEI pOCTa
— (UTOrOPMOHBI (aYKCHUHBI,
ruO0epeIINHbI, IUTOKUHHUHEI).
MHrHOuTOpHI pOCTa PACTEHMIA:

1. npuponusie (abcrmsosast
KHCJIOTa U HEKOTOpbIe ()eHOIbHBIC
BellecTBa (MKyMapoBas,
KOPHUYHAsI, CATTHIIUIIOBAS
KHUCIIOTHI).

2. cunternueckne (MOphaKTHHBI,
peTapiaHTbl, Ae(OIMaHThl, JECUKAHTHI,
repOuIuibl). DUTOMOHUTOPHHTH
OLICHKA COCTOSIHUS PACTCHUM.
CoBpeMeHHBbIE CIOCOObI MOHUTOPHHTA.
3amura pacTeHU OT

BpPEIUTEIICH: OCHOBBI

oroMeToa.

[IpakTuueckas pabora
«DUTOMOHUTOPHUHT H OLIEHKA
COCTOSIHUSI pacTCHUH.
CoBpeMeHHEBIE CTIOCOOBI

MOHHUTOPUHTAY.
HccnenoBarenbekas paboTa

«Bnusaue
reTepoaykcuHa Ha
npopacTaHue (poct Ha
Pa3HBIX CTAIUIX, B Pa3HBIX
YCIIOBHUSIX) Ppa3IMYHbBIX
pacTeHui».

[IpakTudaeckas padora
«MHCeKkTapuu: npaBuwia u
YCIIOBHS pa3BeIeHUS MONE3HBIX
HACEKOMBIX».

Tema 5. Bognas,
necyaHasi u
noYBeHHAasl
KYJbTYPbI, HX
npuMeHeHue B
BbIpAlIMBAHUM
pacreHmii.
Du3uoJI0rus
pacrteHnuii (8 u)

Bonnas, necuanast u mouBeHHas
KYJBTYphI, UX IPUMECHECHHE B
BbIpAIIMBAaHUU PACTEHUM.
[IpoBeneHne BoabI B KOpHE UCTEOIIE
pacTeHui.

BoaHbIil pexxuM pacTeHUi: CTpOeHUE
yCThHIL: (haKTOPHI, BIUSIONINE HA FX
PacKpBITHE U 3aKphITHE. 3HAUEHNE
MEXaHU3MapEeTyJIALMU UCTIapeHHsI BIIaTH
pacTeHHEM.

@DOTOCHHTE3 — YHUKAJIBHBIN IIPOLIECC
pactenuii. TeMHOBast ncBeToBas pasbl
(dhotocunTesa.

3HaueHue POTOCHHTE3a JIJIS )KUBBIX
opraHu3MoB. PakTopeIpoCTa
pacTeHuii: BO3AYyX U a’palusi.
[Ton3emMHOE NBIXaHUEPACTEHHUI: COCTaB
[TOYBEHHOTO

BO3/yXa, ra3000MeH. ['a3000mMeH

[IpakTuueckas padora
«KopneBoe naBnenue».
[IpakTryeckas pabota
«[IpuroroBnenue npemnapara
YCTBUI] METOAOM CIIETIKa».
HUccnenosarensckue paboThI
«BnusHue ycnosuit
coJiep>KaHus paCTeHHH Ha
KOJIMYCCTBOYCTBUI.

IIpakTuyeckas padbota
«(DyHKI_H/IOHaHI)HaSI JUAarHoCTHUKa
pacTeHuil MOaKTUBHOCTH
XJIOPOTLITACTOBY.
Hccnenoparennckas padora
«Ornpenenenuexyiopoduiia
Aub,

OLIEHKA




pu 6€CIIOYBEHHOM

BbIpallliBaHUH.

(hOTOCHHTETUYECKOM
AKTUBHOCTU PaCTEHUM U
(hakTOpOB, BIUAIOMIHNX Ha
Heey.

[IpakTuueckas pabora
«Asparus, CO; u O,.
JIpIxaHue pacTeHHID.
IIpaxTryaeckas padora
«JIpIxaHue pacTeHHI:
OLIEHKA HHTEHCUBHOCTHU
JIBIXaHUS PACTCHUHN U
IIJI0IOBY.
HccnenoBarenbckue
paboTsl «Brusaue
crnoco0a BeIpalBaHUs
(coctaBa nmuTaTEIHHOM
CMECH, CXEMBI BHECCHH)
Ha POCT U Pa3BUTHSA

Pa3JIMYHBIX PACTEHUI».

Tema 6.
KyabTypHble
pacTeHus.
CoBpeMeHHbIE
aCMeKTHhI CeJIeKIHHI
(20 u)

Kak yenoBek cTajl ucroJib30BaTh
pactenusa? CBs3b pa3BUTH
LIMBHJIM3AIIUY YEJIOBEKA U
0JIOMalIHUBAHUS PACTEHUH.
JlomecTukanms.
HacnencTBeHHOCTE 1
HM3MEHYUBOCTH — OCHOBHbBIE
CBOMCTBA KHBBIX OPTAaHU3MOB.
N3menunBocTs. Bumsl
M3MEHYHBOCTb.

I'en —MaTepualibHBII HOCUTED
HACJIEJCTBEHHOCTH 1
n3MEeHIMBOCTU. HyKIlenHOBEIE
KHCHOTEL Jlokanu3amnus
TEHETUYECKOro MaTepuaia B
KieTke. JleaeHne KiIeTok.

Penmmkanus JIHK. OcHoBHAs

JI0TMa MOJIEKYJIIPHOM OHOJIOTHH.

Tpauckpunuus. TpaHcaanus.
MyTtauuu.

OddekT OyThUIOUHOTO
TOPJIBIIIKA ¥ TEHETHYECKOE
paszHoobOpasue. Uto Takoe
rea0ank? 3a4eM COXpaHATh
IeHETHUYECKHE PECYPCHI

pacrenunii? OCHOBHBIE CTIOCOOBI

Huckyccus
«JlomecTukarys, Bce Ju
pacTeHus U JKUBOTHEIE,
KOTOPBIE JKUBYT PSJIOM C
YEJI0BEKOM MM
OZIOMAIIIHUBAIOTCS?
MO>XHO JIM CHYUTATh
TapakaHa OJIOMAITHCHHBIM
JKMBOTHBIM ?%.
[IpakTudeckas padora
«MonudukanoHHas
HU3MEHUYUBOCTH (JIUCTHS,
WTOJIKH C OJTHOTO
JIepeBa)».

[IpakTudeckas padora
«l"eH — HHCTPYKIMA 110
cOopke KJIeTKH (Ha Orcepe
WM KOHCTPYKTOPE)».
[IpakTudeckas padora
«Myrtanus Ha 6yTepOpo/e
(sr0601 00BEKT U3
MpeabIayIed padoThl, Tae
W3MEHEHUE HHCTPYKITAN
MIPUBEIET K N3MEHEHUIO
BHEIIHET0 BUA

00BEKTa)Y.




COXpaHEHUS TCHETUYCCKUX PECYPCOB
pacrenmii (ex situ u inSitu).

3nauenne pador H.M. BaBunosa.3akon
TOMOJIOTUYECKUX PSIJIOB.

LeHTpbI MPOUCXOXKACHUS KyIbTYPHBIX
pactrenuit H.U. BaBunosa u I[1.M.
KykoBckoro.OCHOBHBIE METOJIbI
cenekuuu. ['nopuamsanms. Gopmbl
ot6opa.OCHOBHBIE HaPABIICHUS
CEJISKIINU: yIy4lIeHne YPOXKAINHOCTH,
YCTOHYHUBOCTH K OMOTUYCCKUM H
abmoTHdecKuM (pakTopam.

Ecte mm  xu3Hp B 1poOupke?
Buorexnonorus KYJIBTYPHBIX
pacTteHuil.

Kak genoBek MoxxeT MOTUPUITIPOBATH
pacrenus? ['eneTnueckoe
penaktupoBanue.CoBpeMEHHbBIC
MTOIXOJTBI U

JOCTHXKCHHUSA T'CHCTHYCCKOI'O

pEaKTUPOBAHUS PACTEHUM.

[IpakTuueckas padoTa o
rpynmaM «OTKyZa Ha HaIuX
cTonax (hPyKTbI/OBOIIH/3ITAKM».
[IpakTuueckas pabota
«BbIpamnuBaem ropox. Kak
IIPOBECTH CKPEIINBAHHE Y
ropoxa.

UccnenoBarenbckas paboTa
«BpIpaniuBanue pacTeHUN B
poodupke» (MOKHO
BOCTIOJIb30BAThCAPE3YIbTaTaAMHU
MIPeIbIIYIINX SKCIIEPIMEHTOB
IO COCTABIIEHUIO TUTATEIHHBIX
pacTBOpOB IS PACTCHUI).
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI

(MonenupoBaHue paboThI
cucrembl CRISP-Cas)».

Tema 7.
Pacturennnasn

npoxykuus (8 1)

HajizeMHBbIe ¥ 1T013eMHBIE OpTaHbI
pactenuit. [loGer u

BUJIOM3MEHEHHBIN T00ET

pactenuii. CriocoObl pa3MHOKEHUS
pacTeHui.

[lonsiTre o0 kKauecTBe MPOYKTOB
nutanus. [IpoOiaeMbl KOHKYpEHIH
OTEUYECTBEHHBIX ITPOAYKTOB ITUTAHUS C
MMITOPTHBIMU. JIOTUCTHKA TOCTaBKH U
Cpe/ICTBa COXpPaHEHHUsI TPOILYKTOB
MTATaHMsL.

Mukpo3eneHb: MoJe3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKUH aHaIIN3
MPOAYKIHH. OcHOBBI
CHEKTPOOTOMETPHUH.
ITorenimomeTpusi.

Xpomarorpadus.

[IpakTrueckas padbora
«[IpenenvHO HOMyCTUMBIE
koHnentparuu (I1JIK) u meronst
KOHTPOJIs1 6€3011aCHOCTH
pacTUTENbHBIX TPOIYKTOB
UTAHUS.

UccnenoBarenbckas paboTa
«O11eHKa KaueCTBaBBIPAILICHHON
MUKpO3eJieHn» (JIn00 CBOs, THOO
u3 mMarasuna). [Ipaktuueckas
pabora

«MeTobl OLICHKH Ka4ecTBa
pacTUTENBHOUIIPOSYKIIUH:
XpaHEeHHE UCOXPAaHHOCTh
MUTATEIBHBIX BEIECTBY(TI0
JIOCTYITHOMY 000pYIOBaHHMIO).

UccnenoBaTenbckas




pabora «Omnpenenenne
ButamuHa C MeTo1oM
00paTHOTO TUTPOBAHUS B
IUI0/IaX HAa Pa3HOM CpPOKe

(cmmocobe) xpaHeHus».

Moayab «BuorexHosiorusi» 7-8 kiaaccnl (68 yacoB)

OakTepuil.

Mopdonorus 6axrepuii. [IpocTsien
CJIO’KHBIE METO/Ibl OKPAITUBAHUOAKTEPHIA.
dusnosiorus OaKTepHii:IMTaHUE, JbIXaHUE,
POCT ¥ pa3MHOXEHHE. 3HAKOMCTBO C
IOMeHOM Apxen (3KCTpeMO(UIHHOCTB,

O0COOCHHOCTH CTPOCHHS KIIETKH).

Tembl OcHOBHOe coepKaHue JlesiTeIbHOCTD
IIKOJbHHKOB
Tema 1. [lonsTHE OMOTEXHONOTMH. 3a4eM YEJIOBEKY IMpakTHyeckas pabota
Buorexnoaorus(4 OMOTEXHOIIOTHH, B YeEM HUX MPEUMYIIIECTBO «ITpumepbi
q) repesl XUMUYecKUM cHTe30M. OCHOBHEIE NpUMeHEHHs
0M000BEKTH ONOTEXHOJIOTHH: T —
HPOMBILLIEHHBIE MUKPOOPTAHU3MBI, KIETKH | 06LeKTOB B TROGIH
Y TKAaHUPACTEHH, )KUBOTHBIX U YEIIOBEKa, SKIZHI.
OHMOKaTaIN3aTOPBI.
Choipbe 11 OMOCHHTE3a U OILICHKAETO
OHMOJIOTHYECKO IIEHHOCTH.
OCHOBHbIE HCTOUYHUKH YIJIEpOJa, a30Ta,
dhocdopa, MukpoanementoB.Mccnenopanue
HOBBIX HCTOYHHUKOBCHIPHS (BKJIFOUAs
BOIIPOCHI €T0 MPEABAPUTENHLHON 00pabOTKH),
pa3paboTKa HOBBIX ITUTATENBHBIX CPE/l, B
TOM YHCIIE BKIFOYAOIINX OHOCTUMYISATOPHI
U ApYyTHUE 3JIEMEHTHI YIIPaBICHUS U
OINTUMH3alU IPOIECCOB
OounocuHTe3a. METOo/ bl ONITHMU3AIH
MUTATEeNLHBIX CPEI.
Tema 2. ITonoxxeHue MpoKapuoTOB B CUCTEME [IpakTuka. JJaboparopHas
Muxpo6uoJiorusi(12 opraanyeckoro mupa. CtpoeHue pabora
q) OakTepuanpHOl KiteTku. Kinaccudukanms «DUKCUPOBAHHbBIE

rperapaTsl OaKTepHii.
Onpenenenne GopMbl
MIPEUIOKEHHBIX KYJIbTYP
MHUKPOOPTaHH3MOB,
HCIIONB3Ys IPOCTON METOL
OKPaCKu».

JlaboparopHas paboTa
«OmpeneneHne TIa




MoO04YHOKHUCIIOE ¥ CITUPTOBOE
opoxenue. @oTorpodHBIE U
XEeMOTpO(hHBIC OaKTePHH.
Kunernyeckoe onucanue nporecca
pocTa MUKpOOPTaHU3MOB.
OKCIIOHEHIMaIbHAs MOJIENb POCTA.
Kunernka rubenn
MHUKpPOOPTraHU3MOB.

[laTorennsie GakTepun. Yymnas
Najxo4ka v 4YepHasi CMepTh,
00TynH3M, CTONOHSK, TyOepKyIes.
Uctopus 60prOEI €
OaKkTepruaNbHBIMHI HHPEKITUIMH.
Boiina GeckoHevHOCTH:
AHTHOMOTHKH MIPOTHB OaKTepHii.
MexaHn3MBI JEHCTBUN
aHTUOMOTHKOB. MeXKIIeTOuHast
KOMMYHHKanus 6aktepuii. YyBcTBO
KBOpYyMa.

[IpumeHenune GakTepuii
yenoBekoM. KnHeTnaeckoe
onucanue OMOCHHTE3a MPOAYKTOB
MHKpOOpranusMamu. bakrepuu,
KOTOpBIE MOTYT pa3iiarath
IUTACTHK.

MHukpoopranusmsl B
arpoOHMOTEXHOJIOTHH.
HckyccTBeHHBIE accolMaluu

pacTeHuii ¢ MUKpOOpraHU3MaMHU

KJIETOYHOM CTEHKHU
METOJIOM OKpAIINBaHUS
o ['pamy» (mipm
HaJTMINH PEaKTHBOB).
JlaboparopHas paboTa
«ITpurorosnenue
MPHKU3HEHHBIX
IpernapaToB
MOJIOYHOKHCITBIX
OakTepuii».
JlaboparopHas paboTa
«IToceB cMmbIBa C pyK Ha
yamku [letpn».
JlaGoparopHas paboTa
«Bpinenenue yncTon
KYJbTYPBI OaKTEepHiA.
Mertoa pa3BeieHUN.
Mertoa HCTOIAKOIIETO
IITPHXay.
JlaGoparopHas paboTa
«Mopdomnoruueckas
XapaKTepUCTHKA
BBIJIEJICHHON YHCTOM
KYJIBTYPBI:
XapaKTepUCTHKA
KOJIOHUH, (hopma
OakTepuid, TUIT
KJIETOYHOM CTEHKMN.
JlaGoparopHas paboTa
«CpaBHeHHe pocTa
MHUKPOOPTraHU3MOB Ha
yaike 0e3 u ¢
nobaBieHUS
AHTUOMOTHKOBY.
UccnenoBaTenbckas
pabora «llounck
MUKPOOPTraHU3MOB
00J1a1ar0MX
AHTArOHUCTUYCCKON
AKTHBHOCTBIOY.
HccnenoBarenbckas
pabota «BbigeneHue
MOJIOYHOKHCITBIX
OakTepui,

HCCIICOAOBAHUEC UX




AKTUBHOCTH».
Hccnenoparenbckas
pabora «BrieneHue
OakTepHil OJIC3HBIX IS

pacTeHui».

Tema 3.
JykapuoOTHYEeCKHUE
OpraHu3Mbl B
OMOTEeXHOJIOTHH
(nJecHeBbIe TPUOBI,
JIPOAIKH,
Boaopociu) (12 u)

[InecHeBbie rpuObI MPOLYLIEHTH
OMOJIOTMYECKU aKTUBHBIX BEILECTB
OO6mras XxapakTEPUCTHKA TPONIKEH
caxapomuueros. cropus
HCTIONB30BaHUA APOAIKEH B
TPagULUOHHONW OMOTEXHOJIOTHH.
TexHonornu BUHOAENUS U
xJe0oneyeHus,
CTHEeIUAN3UPOBAHHBIC PACHI
Iposxokeid. MeTabonmu3M ApoxoKei.
Peakiust ciupTOBOTO OpPOXKECHHMS.
[TonyyeHnue BTOpUUHBIX
MeTabOJMTOB B APOXOKaX. Jpoxxku
KaK MPOJyIICHTHI OMOTOILIHB.
[Tonmy4enue neneBbIx OEIKOB B
OPOKAX.

Oco0eHHOCTH BEreTaTUBHOIO U
MIOJIOBOTO Pa3MHOKEHHS Y
IPOsXOKeH, 3HaYCHUE N3YyUCHHUS
MHUTO32 B TUTOKUHE3a JIJIs
ONITUMM3ALUH IPOLIECCOB
KYJLTUBUPOBAHHUA APOKIKEBBIX
IMTaMMOB, IOHUMAaHUWA IPUYUH
MIaTOTEHHOCTH JPOXKel 1 TpHOOB,
MOKCKa MUNICHEH QYHTHIIUIOB U
pa3pabOTKU HOBBIX JICKAPCTBEHHBIX
IperapaTos.

Bonopocnu — nepcrneKTUBHBIN
00BEKT JIs POU3BOICTBA Oenka 1
yIIIeBOJIOB. bruotexHonormyeckme
METOAbI OYUCTKU TBEPIABIX,
KHUJIKAX OTXO/I0B U ra3000pa3HbIX
OTXOZ0B ITPOU3BoJCTB. CTOUYHBIE
BO/JBI. CXeMBI OYHCTKH.
buodunsTpsl, a3poTeHKH,
MECTAaHTCHKH, OKCUTCHKMH.
AXKTHUBHBINA U U BXOsIUE B HETO
MUKpoOpranusmsl. Mcrosns3oBanue
BOJIOpPOCTICH B OUUCTKE CTOYHBIX

BOJI.

JlaboparopHas paboTa
«Toacyet KkieTok
JIPOXOKEN B Kamepe
T'opsieBay.
JlaboparopHas paboTa
«O06HapyxeHne
MPOYKTOB CITUPTOBOTO
OpO’KEHUS: ITUIIOBOTO
CIHPTA M YTIIEKHUCIIOTO
razay.

JlaGoparopHas paboTa
«Habmronenne
pa3MHOKEHUs
JPOMIKEBBIX KIIETOKY.
[IpakTudaeckas pabora
«TonyueHnue TBOpOra u
Kedupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaxTepuii».
[IpakTnyeckas pabora
«OCHOBHBIE BHJIBI KBaca
U UX XapaKTePUCTHKA»
«dpoxxu n
MOJIOYHOKHCIIBIE
Oakrepuu,
IIPUMCHACMBIC JIJI
MIPOM3BOJICTBA KBACAY.
[IpakTrdeckas pabora
«CpaBHUTETHHBIN
aHaJ3 pa3BUTHUS
JPOOKEN B a9pOOHBIX U
aHadpPOOHBIX
YCIIOBHSX».
[IpakTndeckas pabora
«MeToabI OLIEHKHU
CBOICTB
XJIe00TIEeKapHBIX
JIPOMOKEH.
Ocobennoctu

NIPUMCHCHUSA




MIPECCOBaHHbBIX,
CYIIEHBIX U

WHCTaHTHBIX

JIPOKKEN.
HccnenoBarenbekas paboTa
«Bmusane dusnuko-
XUMHUYECKUX (PaKTOPOB Ha
KayecTBO
OMOTEXHOIOTUIECKON
ponyknuu (KBac, Keup,
CBIp, XJI€0 1 Jp.)».
Hccnenoparenbckas
pabora «BiausHue hU3NKO-
XUMHUYECKUX(PAKTOPOB HA
poct Bogopociu (Chlorella

vulgaris)».

Tema 4.
HacaencrBennas
uHpopmanus (8 1)

HacnencrBeHHOCTh U U3MEHUYHUBOCTh —
OCHOBHBIE CBOMCTBA KUBBIX
opranuzMoB.M3MeHunBOCTh. Buibl
HU3MEHYUBOCTb.

I'en —MaTepuanbHbIil HOCUTEID
HACJIEICTBEHHOCTH U U3MEHYHUBOCTH.
Hyxnennossie kucnotsl. Jlokanuzanus
T€HETHUYECKOTO MaTepualia B KJIETKE.
Jlenenue KIETOK.

Permuxanus [IHK. OcHoBHas morma

MoJeKyJsipHON Ononorun. TpaHckpumnuus.

Tpancnsuus.
Myranumu.

[IpakTnyeckas pabora
«MonudukanroHHAS
HU3MEHYUBOCTH (JIUCThS,
UTOJIKU C OJTHOTO JICPEBA)».

[IpakTnyeckas pabora
«l"eH — HHCTpYKLUS 110
cOopke KiIeTku (Ha Oucepe
WA KOHCTPYKTOPE)».

[IpakTnyeckas pabora
«Myranus Ha OyTepOpoe
(;r0001 00BEKT M3
MPEBITYIICHPa0OThI, TIe
U3MEHEHUEHHCTPYKIHN
NPUBEIET K U3MEHEHHUIO
BHEIITHETO BU/IA

00BEKTa)».

Tema S.
Bupycoaorus (6 1)

[TonoxxeHne BUPYCOB B cucTEME
opraanyeckoro Mupa. CTpyKkTypa u
XUMUYECKHUH COCTaB BUPYCOB.
Knaccugukanus Bupycos. Penpoaykius
BHPYCOB. Bupychl -Bo30yquTenu
MH(MEKIMOHHBIX OoJe3Hel. OHKOBUPYCHI.

Bakrepuodaru: ctpoenue,

IIpocMOTp HOKYMEHTaJIBHOTO
(duabpMa 0 BUpycax.
[IpakTnueckas padoTa.
«MeTtoJ1 pa3BeIEHUIN.
[IpakTuueckas padora.

«TurpoBanue
OakTepruodaropy.




CBOICTBa, MPUMEHEHUE. bruonoruueckue

METOJTI OOPHOBI CBHpPyCaMHU.

Tema 6. I'ennasn
HHXKeHePHUs U
oumoTexHosorun(8 1)

OCHOBBI T€HHON MHXECHEPHH.

Bekropa. Cienuduueckue

(hepMeHTBI OakTepHil.

buotexnonoruu npoaykiuu O0EnKoB B
OaKkTepHuanbHBIX KyIbTypax. JlocTikeHus
TCHHOWWH)KEHEPUH U OMOTEXHOJIOTHH.
CRISPR/Cas — cucrema aganTUBHOTO
uMMyHHTeTa OakTepuii u apxeit. TMO.
Metoapmonyuenus I'MO.

IIpaxTruaeckas padbora
«OHIOHYKJIIea3bl PECTPUKIHN
(paboTa c HyKJICOTUAHBIMU
MOCTIeIOBATEILHOCTIMIHA
Oymare)».

IIpaktruaeckas padora
«["cHHBIC HOXHHIIBI -
CRISPR/Cas
(MomenmpoBaHUe Ha
Oymare)».

Urpa-nuckyccus:
«Bprpaii rpaHT Ha

co3ganue I'MO».

Tema 7.
Buorexnosorun B
JKHUBOTHOBOACTBE (8 1)

JloMeCTHKAIIMs OCHOBHBIX JTOMAIITHUX
JKUBOTHBIX; COBPEMEHHBIE IKCTICPUMEHTHI
[TOJIOMECTHKAIIMY KMBOTHBIX (JIMCHIIA,
HOpKa U JIp. — 3KCTIICPUMEHThI Hay4HOM
IIKoJblakaieMuka bemnsena).

CoBpeMEHHBIE METOJIbI B )KHBOTHOBOJICTBE:
TPaHCIUIAaHTAIHUSIPMOPHOHOB, XUMEPHBIC
YKUBOTHBIC,KIIOHUPOBAHHE.

OcHOBHbIE 00JIC3HH KUBOTHBIX M POJIb
MaTOreHHBIX MUKPOOPTraHU3MOB U
[apa3uToOB B Pa3BUTHU 3a00JICBaHUI
JIOMAIITHUX)KMBOTHBIX M OCHOBHBIX MEpax
0OpBHOBI ¢ HUMU; POITH TIOJIE3HBIX
MUKPOCUMOHOHTOB B OpraHU3ME KUBOTHBIX.
ITomosxuTenpHOE ¥ TOO0YHOE
(oTpumarenpHOE) BO3EHCTBUN
AHTUOMOTHKOB HAa OPraHU3M B XOJIC JICUCHHSI
JKABOTHBIX; [IEJIN U 33124

BCTCPUHAPHH. buorexnoorus

KOPMOBBLIX IIPCIIapaTos.

Huckyccus
«JlomecTuKamus, BCe JIn
pacTeHus U >KUBOTHEIE,
KOTOPBIE KUBYT PSIIOM C
YeI0OBEKOM UM
OJIOMaIlTHUBAIOTCS ?
MO>KHO JTM CUUTATh
TapakaHa
OJIOMaIlTHEHHBIM
JKUBOTHBIM 7).

[IpakTryeckas pabora
«Mertoauka

KIIOHUPOBAHUS
(MonenupoBaHue Ha
Oymare).

[IpakTryeckas pabora
«CocTaBneHue parroHa
MUTAHUS )KABOTHOTO, pacyeT
pacxoJI0B Ha COJIEPKAHUEY.
Hccnenoparenbckas
paborta «OreHka

Ka4ecTBa MOJIOYHOM
TPOTYKIIAN.

Tema 8.
BuorexHosoruu B
pacTeHneBOaACTBE

OCHOBHEBIE METO/TBI CENICKIINH.
I'mbpumuzanus. @opMel oTOOpA.

OcHOBHBIC HaIIPaBICHU

[IpakTudeckas padora
«BpIipamuBaem ropox.Kaxk

MPOBECTU




(10 u)

CEJIEKIINHU: yIy4IlIeHne
ypO>KalfHOCTH, YCTOHYUBOCTH K
OMOTUYCCKUM U a0UOTUYCCKUM
(haxTopam.

OCHOBHBI€ TTOIXO/IBI CENEKITUH U
OMOTEXHOJIOTUH KYJIBTYPHBIX
pactenuit, ['ubpunuzanus,
OTJAJIeHHAs! THOPUAN3AIINS,
HCKYCCTBEHHEBII 0TOOD, TeTepo3uc,
TpaHchopmanus, MyTareHes,
TeHETHYECKOe PEAaKTHPOBAHNE).
Hctopus cenekuu B Poccun u
MUpE, UCTOPHSI Pa3BUTH
BaKHEHIIINX COPTOB KYJIBTYPHBIX
pacTteHuil.

Kak uenoBexk Mmoxer
MOIUGPHUIUPOBATH PACTCHUS?
I'ennas nn>xeHepus pacrenuii: Yro
TaKoe reHeTH4YecKasi HHKeHepHs
pacreHuil. TpaHCreHHBIE paCTECHUS.
Mertoas! nonydenus. O6pazoBanue
OMYXOJIeH Y pACTCHUM.
ArpobakTepuanbHas
tparchopmanus: Ti-rurasmMus.
I'enst T-JIHK. MonexynspHo-
TeHeTUYECKHE MEXaHN3MBbI
tpanchopmanuu. ['eHeTn4IecKOe
penaktupoBanne. COBpeMEHHbIE
TTOIXOJTBI M IOCTHKEHHS
TeHETUYECKOTO PEeIaKTHPOBAHUS
pacTteHuil.

EcTb 11 sxu3HE B mpoOupke?
buoTtexHomorust KyabTypHBIX

pacTeHHui.

CKpelIuBaHue y
ropoxa.
[IpakTuueckas pabora
«['eHOMHBIEC HOKHUITBI
(MonmenupoBaHHe
PpabOThI CHCTEMBI
CRISP-Cas).
Hccnenoparenbckas
pabora «BripantuBanue
pacTeHuil B IPOOHPKEY
(MOXXHO
BOCIIOJIb30BaThCS
pe3yabTatamMmu
MPEIBIAYIINX
OKCIICPUMEHTOB I10
COCTaBIICHHIO
MIUTATCIIbHBIX
pacTBOpoOB st

pacTeHuit).

Moayap «Mosekyasipubie 0OCHOBBI (pu3nosioruu U papmakogorum» 9 kiaacc(68 yacon)

HeUTpanu3zanus.
Maxkpo35ieMEeHThI: TPOLEHT

Tempbl OcHoBHOE coepKxanue I[eﬂTeﬂ])HOCTb
IIKOJbHHUKOB
Tema 1. Beenenne. bruoreHHbIe 3J1EMEHTHI: UccnenoBarenbckas
®dusnoornueckas opranorensl: O, C, N, H. AktuBHble pabora
xumus (20 4) (hopMBI KECITOpOAa, UXTIOTyYCHUE, «KonunyecTBeHHas

OLICHKA COACPIKAHUA
MHKPOJJIEMCHTOB HUJIU




COJIEp’KaHUs B OpraHU3Me, BBIIOJHSEMAas
(byHKLUSA, COEpKAHUE B IIPOAYKTAX
muranust.Ca2+ - cBs3bIBaroIne OEIKH,
JETIOHUPOBAHUE KAJIBLIUS, PETYISILNS YPOBHS
KaJbLMs B OPraHU3Me: TOPMOHBI TO4eK. Mg —
CTpOeHHE XJIopoduIIIa, ero aKTUBALKS
COJIHEYHOU SHEPTHEH.

MUuKpO371€MEHTHL: B KAKMX MOJIEKYJIax
coJiep)KaTcsl, BhIMONHsIeMas (GyHKIHS,
coJiep>KaHue B IPOYKTaX MUTAHUSL.
[TocneacTBus nepeo3upoOBKU
MHKpO3JieMeHTaMu. Fe — ycBanBaemble THUIIBI
COEJIMHEHUI xele3a. [ eMOonpoTenHbI,
reMOLMaHUH, HTUTOXpOMBI. Cu — YCBOEHHUE U
TPaHCTIOPT MEH.

benku, cogepxaniue Menp.

[Taronoruueckue cuaapomMsl MeHKe U
Buibcona, cBsi3aHHbIe CMETab0IU3MOM
MEaH.

Toxkcuunsle anemenTsl [lepuogunueckoit
CHUCTCMBI JJId OpraHusma. Bnusnune
HEI0CTaTKaMaKpO U MUKPOJIEMEHTOB Ha
KHUBBIC OPTaHU3MBI.

XKuper. 3aboneBaHust 4eIoBeKa,

CBs3aHHBIC C HAPYIICHHUAMU KUPOBOTO
o0OMeHa.

Hucnununemun.

VYrneBozpl. 3a001eBaHUS YETOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMH YTJICBOIHOTO
obmena. CaxapHsbIil Tuader.

Benxu. Crpoenue. 3aboneBaHus YeloBeKa,
CBSI3aHHBIC C HAPYIICHUSIMU OEIKOBOTO
oOMeHa. DyHKIMY 0eKOB. DEepMEHTHI.
Mexanusm nerctsust. Kinaccnl
(hepMEHTATUBHBIX PEAKITUH.

KodepmenTsr.
BuTtamMuHBI JKHPOPACTBOPUMBIE,

BoziopacTBOpuMEIe. [IpeBpamenue

BUTaMHUHOB B ITUIIIEBBIX
MIPOYKTAX.

IIpakTrHueckoe 3aHATHE
«KauecTBeHHBIC
peakIuu Ha
OpraHUYecKHe
MOJIEKYITBD».

IIpakTrueckoe 3aHsATHE
«JeHaTypauus OEIKOB
[IpakTnueckoe 3anaTue
«3ydyeHne akTUBHOCTH
aMUIIa3by.

IIpakTrHueckoe 3aHATHE
«dunanmu3 (kneTouka
Tpayoe)».




BUTAaMUHOB B aKTUBHBIC (DOPMEI
ko(epMeHTOB. ABUTaMUHO3bl. OCHOBHbBIC
TUTIBI META0OIMIECKIX PEAKITHA.
buosneprernyeckue npoueccol. [ mukoaus.
Hwux Kpebca. Llens nepeHoca 37eKTPOHOB.
OKwucIIeHHe KUPHBIX KUCIOT. KaTtabommsm
aMHHOKHUCIIOT. [ TFOKOHEOTeHE3.

CuHTEe3 yIIIeBOI0B, OCIIKOB, KUPOB.
MertabomuTudeckre 3a00IeBaHMS.
[IpakTideckoe 3aHATHE: «pEIICHNE

3aJla4y Ha DHEPreTUICCKUI 0OMEHY
Kietka. ITonsaTre MeMOpaHEL.

Oynkuny MmemOpaH. Busr

TPAHCIIOPTA B KIIETKY.

MemOpaHHbIe OpraHou/Ibl. 3a00JIeBaHUS
CBSI3aHHBIE C HAPYIICHHUEM PaOOTHI
MeMOpaHHBIXOpraHesl, 00Ie3Hn
HaKOIIJICHUA.

THUIbl KOHTAKTOB MEKY KJIETKaMU.3HauCHUE
MEXKJIETOYHON KOMMYHUKAIIHH JIS
3JI0POBBS OPTaHU3Ma.

Snpo. YpoBHU yIIaKOBKH XpOMaTHHA.
XPpOMOCOMHBIE TEPPUTOPHUH.

HememOpaHHBICOPTaHOUTBI.

Tema 2.
MouiekyJisipHas
ouosorus (20 1)

OCHOBHBIE =~ BEXU  pa3BUTUSL
MOJICKYJIIPHOM OGuosoruu.
HyxkenHoBbIE KUCIIOTHI.

OCHOBHBIE IPUHIUIIBI CTPOCHHUS.
Marpuunble cuHTE3bI. Perukanus

— OCHOBA KJIETOYHOTO JETICHHS.
[IpuHuMnE! perunkanuu. Mytanun.
Uto BBI3BIBAECT U3MEHEHHMS B CTPOCHUH
JHK. ITpunuunel penaparyu.
Tpanckpunus.

I'enernueckuit koa. Tpancaauus.
Opranu3aiys reHoMa BUPYCOB
[IpoTuBOBHpYyCHBIE CPEICTBA, MEXAaHU3MBI
HX ICHCTBHA.

Opraamzarus reHoMa OakTepuit

[IpakTudeckas padora
«Brigenenne JIHK u3
OaHaHay.

[IpakTryeckas pabora
«Mogens JHK-
OpHUTaMm».

[IpakTndeckas pabora
«OmpeneneHne KkadecTra
npenapatos JIHK ¢
MTOMOILBIO
cnekTpodoToMeTpruuN(Tipr
HaJIMYUU 000PYAOBaHHUSA).
[IpakTrueckas pabora

«PennukaTuBHas

MarnivHa (urpa-




AHTHOaKTEepHaThHBIC TIPETIapaThl.
OpraHu3zaiysi FTeHOMa 3YKapuoT

I'enoMHOE peaKkTHUpOBaHUE.

JIEMOHCTPAIIHS ).
IIpaxtruaeckas padora
«[1P (Monenb
aMITTH(UKAIHS Ha
Oymare)».
IIpaxTryaeckas padbora
«Cua mpoMoTopa.
[IpakTuueckas pabora
«Pemienue 3ana4d Ha
TCHETHUECKUH KOI.
[IpakTuueckas pabora
«DoanuHr 6eNKOB.
HccnenoBarenbckas
paborta
«PacnpoctpaHeHue
AHTHOMOTHKOPE3UCTEHT
HBIX OaKTepHiD».
[IpakTudaeckas padora
«Pabota B
COBPEMEHHBIX
TeHeTHYeCKnX 0azax
naHHbIX. [IpoBenenue

In silico amanuza

MOCIEI0BATCIILHOCTEH
TE€HOBY.
Tema 3. [TonsTue o nexapcrax. [IpuHIMIBL HUccnenoBarensckas
dapmakoJorus MOAXO0Ma K IIOMCKY HOBBIX paboTa «DKcrepruMenTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. TI0 OTIPEJICIICHUIO

CKpHHHUHT U €70 METOIBI.

[Tytu BBenenus JIC.
dapMaKOKHHETHKA JICKAPCTBEHHBIX
BeriecTB. BecacoiBanue
(abcopOrust) tekapcTB. OCHOBHBIE
MeXaHU3Mbl BCACBIBAHUSI.
TpaHCHOPT JIEKapCTBEHHBIX
BemecTB. [ 'eHbI 1 OeKH TIepBOi
¢a3e1 Onorpanchopmanuu. [lytn
BBIBEJICHHS JICKAPCTB U3
opram3Ma. JKCKpeus u
anuMuHAIMS. ['eHbl 1 OenKu
BTOpOH (pa3sl GnoTpanchopmanmu.
®dapmakoanHaMuka. [ maBHoe u
nmoOoYHOE, Pe30pOTUBHOE
MECTHOE, IIPsIMOE, HETIPSIMOE U

pediIeKToOpHOE IeHCTBHE.

TOKCHYHOCTH BEIICCTB
Ha apTEMUIUAKY.
[IpakTudeckas padora
«Kapra skcnpeccun
0(paMHHOBBIX H
CEPOTOHHUHOBBIX
PELENTOPOB B MO3Te
MBIIITCH).
UccnenoBaTrenbckas
pabora
«IloBemeHueCcKnEe TECTHI
Ha perokax Danio rario.
CBeTiio-TeMHast
Kamepay.
HccnenoBarenbckast
pabora

«IToBenmeHueckmne TECTHI




Buapl B3aumoieicTBUS IEKapCTB.
CuHeprusM u aHTaroHW3M MpH
COBMECTHOM JICHCTBHH JIEKapCTBEHHBIX
BEIIECTB, UX PA3HOBUIHOCTU
TparcMeMOpaHHBIN CUTHAIMHT.

THUMBI KIETOYHBIX PELENTOPOB.
MemOpaHHbIe: HOHHBIE KaHAJIbI,
KaTaJIUTHYECKHE U conpsbkeHHbIe ¢ G-
OenkaMy; BHyTPUKJIETOYHBIE:
UTOIIa3MaTHYECKHE U SIEPHEIE.
MexaHHU3MBI INTaHI-PELIENTOPHOTO
B3anMozeicTBusa. CelneKTHBHOCTh
(M30MpaTenbHOCTE) NEHCTBUS, CBA3h
«XUMHYECKas CTPYKTypa —
(hapMakosoruuecKkasi aKTHBHOCTH BELICCTBY
DapMaKoIOrH4ecKOd MOAYISILTUI
CHHANTUYECKON XOJUHEPrUYECKOU
nepenadn. MoJsieKynsipHbI MEXaHU3M
neiicTBust 1 (hapMaKoJOTHUECKHE CBOWCTBA
M-X0mMHOOI0KATOPOB, TAHTINOOIOKATOPOB
U KypapernogoOHBIX CPE/CTB.
dapmakoorndeckas perysnus
AKTUBHOCTH a/IpEHEPTHUYECKOTO CHHATICA.
AIPEHOMUMETHKH, aIPEHOOIOKATOPEI,
CUMIATOIUTUKH.

MonekynspHas papMaKoIOTHs
AHTHAJUIEPTUYECKUX CPEJCTB.
['ucTaMuHOBBIE pelENTOPHI: THIIBI,
MOJIEKYJISIpHAS] OPTaHU3aIHsL.
Crabunm3aTopsl MEMOpaH TYYHBIX KIETOK:
MOJIEKYJIIPHBIA MEXaHU3MIEHCTBUS,
0COOCHHOCTH KIIMHUYECKOTO MPUMEHEHHS,
TOYKHIIPUIIOKEHUS JISUCTBUS HHTHOUTOPOB
JIUTTUIHBIX MEAUATOPOB.

MexaHu3Mm JEHCTBUS U IPUMEHEHUE
[IperapaToB, CTUMYJIAPYIONUX MPOIECCH

HUMMYHHUTCTA. @apMaKonoqueCKaﬂ

Ha prIOKkax Danio rario.
OTKpBITOE TIOJIEY.
Hccnenoparenbekas

paborta

«IToBenenueckre TecThIHA
pbiobkax Danio rario. CraitHoe
noseaeHuey. [IpakTruueckast
paborta

«BnugHue agpeHaIMHaHa
CepJIeYHbIe COKpAIIEHUS
(mporpammHoe
obecrieuecHue)».
[IpakTuueckas pabora
«l'ucronoruueckue
rpenapaThl UMMYHHOU
CHCTEMBD).

[IpakTudaeckas pabora
«l'ucronoruueckue
npenapaTbl HEPBHOM
CUCTEMBI».




XapaKTepUCTHUKA UHTEPIEHKUHOB!
[IOJIy4E€HUE, MEXaHU3M JeUCTBUS,
npuMeHeHne. OCHOBBI TATOPU3NOIOT I
0cTpo(a3z0BOr0OTBETA, MEAUALIHS
BOCTIAJICHUS.

MonekyasapHbIi MEXaHU3M
MIPOTUBOBOCHIAIUTENHHOTO IEHCTBUS
[JIFOKOKOPTUKOCTEPOUI0B, HECTEPOUAHBIX
IIPOTUBOBOCHAIUTENbHBIX cpencTB.Ilonsrue
0 HapKo3€ ¥ HApKO3HBIX Ipenaparax.
KrneTounslit 1 HepBHBINA HapKO3.
dapMaKoIorn4ecKkas XapakTepucTHKa
OTIENBHBIX TPYIITHAPKO3HBIX CPENICTB.
[TocnenoBarenbHOCTH AEHCTBUA Ha
LIEHTPAJIbHYIO CHCTEMY.
duznonorudeckuii coH; ¢asbl cHa.Buap
HapyueHuli cHa Ilonstue o
MCIUKAMCHTO3HOM CHEC U CHOTBOPHBIX
mpermapaTax (THTHOTHKAX).
MosnekynspHble ACTIEKTEI
HOIULCIIINN. OnunaTHbie
PELenTOPbI, X THIIBL.

OHkedanuHb! 1 SHAOPPUHEI -
OHAOT'CHHBIC JIMT'aHAbI OITMAaTHBIX
peLenTopoB.

AHTHUIICUXOTHYECKOE AEVCTBUE, BIUIHNE
Ha QYHKIHIO SKCTPATHUPAMUIHON CUCTEMBI,
SMOIMOHAIBHYIO Cepy, pBOTHBIAIICHTD,
apTepUaIbHOE IABJICHUE, ICHTP
TEPMOPETYJISILHU.

MonekynspHble MEXaHU3MBbI IECTBUS
HEHpOJENTUKOB, BIUSHUE HA
n0(haMHUHOBBIE, CEPOTOHUHOBEIE,
aZIp€HO- U TUCTAaMUHOBBIC PCLICIITOPHLI,
UXJICHCTBUE HA KJIIETOYHbIE MEMOPaHHI,
Ha JIENOHUPOBAHUETKAHEBBIX
MOHOAMUHOB.

HOTeHHI/IaJ]-SaBI/ICI/IMBIe HaTpUEBLIC




KaHAJIbl KaK MUIICHH JCUCTBHUS MECTHBIX
aHecTeTHKOB. CITOCOOBIMHTHONPOBAHMS
MOTEHIINAN- 3aBUCUMBIX HATPUEBBIX

KaHaJIOB MCCTHBIMH aHCCTCTHKAMMU.

Moy «MoJiekyJisipHble 0CHOBBI cesiekinn» 9 kiace (68 yacoB)

pemukanuu. Myrtauuu. Uto BeI3bIBaeT
n3menenus B crpoennu JHK. Ipuniumnst
penapanuu. Tpanckpunuus. ['eHeTHueckuit
koJ. Opranuzaius reHoMa BUPYCOB
[IpoTuBOBHpYyCHBIE CPECTBA, MEXaHU3MBI UX
neiicteust. OpraHu3anys reHoMa 6aKTepuit
AHTHOaKTEpHaIbHbIEC IPEnapaThl.
Opranusaiys reHoMa 3ykapuot I 'eHoMHOe
PEAAKTHUPOBAHHE.

Tembl OcHOBHOe coepKaHue JlesiTeIbHOCTD
LIKOJIbHUKOB
Tema 1. OcCHOBHbIE ~ BeXH  pa3BUTHUL IMpakTHyeckas pabota
MouiekyJisipHas MOJIEKYJISIPHOM omonorum. «Buizenenue JHK u3
ouosorus (20 1) HyxnenHoBBIE KACIOTHI. GaHAHAY.
OCHOBHbIE IPUHIIUIIBI CTPOCHHUSL.
[IpakTudaeckas pabora
Martpuunsle cuHTe3bl. Penmukanus
«Mogens JJHK-
— OCHOBA KJIETOYHOTO AefieHus. [IpuHIumnbI
OpUTAMU».

[IpakTuyeckas pabora
«Ormpenenenne KayecTBa
npenaparos JHK ¢
TIOMOIIBIO
crnekTpodoToMeTprn»(TIpU
HaJIAYUU 000PYIOBaHNUA).
[IpakTuueckas pabora
«PemnkaruBHas MammHa
(urpa- geMoHCTparIus)».
[IpakTiueckas pabota
«[1LP (Momenn
aMIUMpUKanus Ha
Oymare)».

[pakTuueckas pabora
«Cuna mpomMoTopay.
[IpakTuueckas padbota
«Pemenne 3amau Ha
TeHETUYECKUH KO/I.
Tpancasauus.

IpakTuyeckas padbota
«Doauar OEIKOBY.
UccnenoBarenbckas
pabora

«PacnpocTpaneHue
AHTHOMOTHKOPE3NCTEHTHRIX
OaxTepuii».

[IpakTrdeckas pabora




«Pabota B OBpeMEHHBIX
reHeTH4YecKnXx 0a3ax JaHHBIX.
IIpoBenenwue In silico ananmmza
MOCIEA0BATENbHOCTEN

T'CHOB)».

Tema 2.
MouiekyJsipHble
OCHOBBI FTeHEeTHUKH
(20 9)

[Ipenmer reneruku. Kparkas
HCTOPUS Pa3BUTHS MPEICTABICHUS
0 HACJICICTBEHHOCTH.

OT rena K Mpu3HAaKy: Kak
packpacuTh Kota. YTo Takoe
mpu3Hak? [IyTs OT reHa 1o
npu3Haka. MyTamuu. AJieny.
I'eTepo3UroThl ¥ TOMO3HUTOTHI.
JIoMUHaHTHBIE U PEIIECCUBHBIC
aNJIeNy.

I'ensl cTpoAT OpraHusm.
BxiroueHue u BBIKITIOUEHUE
Oonpmioro Habopa reroB. Kak
KJIETKHA TIOHUMAIOT, KaKHe TeHbI
TOJDKHBI paboTaTh.

JuckpeTHoe Hacien0BaHUE
MPU3HAKOB. 3aKOHBI MeHaens:
OJIMH TE€H - OJTWH npu3HaK. Cxema
CKpeIIUBaHus. 3aKOH
eAMHOO00Pa3Hsi THOPHUIOB IIEPBOTO
MTOKOJIEHUS!. 3aKOH PaCIIeTIICHUS
MPHU3HAKa BO BTOPOM MOKOJICHHH.
3axoHbl MeH1ens1: HECKOIBKO
T'CHOB - HECKOJILKO MPU3HAKOB.
JurubpuHoe cKpelBaHue.
HezaBucumoe pacxoxaenne
xpomocoMm. CrierieHHoe
HacJIeIOBaHHE.

BsanMmoeiicTBHE TEHOB.
AnnensHOE U HeaJlIeJIbHOE.
Omnpenenenne nona. [TomoBeie
XpoMocoMbl. CaMIIbl  CAMKH.
Biusinue GakTopoB oKpyskaromieit
cpebl. XpOMOCOMHOE
omnpenenenue nosua. [lomoseie
xpomocoMmsl. [Ipobiema
JIOTIOJIHUTEIBHON X-XpPOMOCOMBI Y

JKEHIITUH. TpeXIIBETHHIC KOIIIKH.

PoneBas urpa
«Annenn.
HccnenoBaTenbckuil
NPOEeKT MyTareHHbIe
(hakTOpHI.

Ponesas urpa «Cynp0a
KJICTKHN». | '€HEBI-
MePEKII0YaTEIIN.
IIpakTHueckoe 3ananue
«ANTOPUTMBI 7151
KJIETOK.
IIpakTHueckoe 3ananue
«EnunooOpasue
MEPBOT0 HOKOJICHUS.
IIpakTuueckoe 3aganue
«Paciuermyienue Bo
BTOPOM MTOKOJICHUI.
HUccnenoBarensckuit
MPOEKT «3aKoHbI I
Menneins B
SKCTICPUMEHTE.
IIpakTHueckoe 3aganue
«Pemetka Ileaneray.
IIpakTHueckoe 3aganue
«HacnenoBanue,
CIICIIJICHHOE C IIOJIOMY).
IIpakTHueckoe 3aHaTne
«BzanmopeiicTBus
TeHOB (MOJICIIMPOBaHUE
CUHTE3a U TPaHCIIOPTa

MMUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyasipHble
0CHOBBI cesieknuu(28

)

I'ensl B monmynsuusax: BETUKOE PaBHOBECHE.
ITonynsuus. YacTOTHIBCTpEHaEMOCTH
MpU3HaKa U aJuienis. Y paBHeHUe Xapau-
Baiin6epra. [lomynsun MeHs0TCS:
YHCIIEHHOCTh, MATPALINS ¥ BEIOOD CyTpyTa.
@DakTOpbl, KOTOPBIE BHIBOAAT MOIMYJIALMIO U3
paBHOBecus Xapau-BaitnOepra.
Uucnennocts nomyisiuu. Ponesas urpa
«IddexT ocHoBares». [peiid reHOB.
Myranuu. HecnydailHoe CKpelrBaHUeE.
N3onsamus.

[Tonmynsuny MEHSAIOTCS: €CTECTBEHHBIN
oT6op. MexaHn3MIeHCTBUS
€CTeCTBEHHOTro 0TOOpa.lBrxkymunit oToop.
MonupukanrnoHHass U3MEHYHBOCTb.
Cratuctuueckue 0COOEHHOCTH
MOIU(DUKAITMOHHOWU3MEHYUBOCTH.
HacnenoBanue KoJan4eCTBEHHBIX
MIPU3HAKOB.

KonunuectBennsie npusznaku. Cpenonas
HW3MEHYUBOCTH Npu3Haka. Koadduument
HacjeayeMocTu npusHaka. OTBeTHa
otoop. [lonck TeHOB KOMTNYeCTBEHHBIX
MIPU3HAKOB.

OnHoHykII€OTHAHBIC BapuaHThl reHoB. JJHK-
yun. [lonHOreHOMHBIMaHaIU3 acCcoUaIil.
«Owmb» Hax reHoMoM. [locTreHoMHas spa.
OOpartHas reHeTrka. «OMUKCHBIC
uccinenosanus. [Ilporeom, MeTaboaom.
JomecTukanus U UEHTPHl TEHETUYECKOTO
pa3noobpasust. [loncku pacTeHwii ¢
«XOPOUIMMUY MPU3HAKAMU JIJIs1 YEJIOBEKA.
LleHTpbl reHeTHYECKOTO Pa3HO00pasusl.
Huxkomnait UsanosnuBasunos. Cenexius.

KomOunanmonnas u rubpuaHas

CCIICKIIUA. FeTep03Hc .

IIpakTrueckoe 3agaHue
«YacToTs! amienei,
TEHOTHIIOB U

(heHOTHIIOBY.
HccnenoBaTenbCKuil IPOEKT
«AHanu3 reHeTUYecKon
CTPYKTYPBI TOIYJIAIUU(HA
OCHOBE 3aKOHa Xap/iu-
Baitanepra)».

Ponesas urpa «3ddexr
OYTBIJIOYHOTO TOPJIBIIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN

oTOOop».
Hccnenosarenbckue
paboTs
«MonnudukanrnoHHAaS
WU3MEHUYMBOCTb PACTCHUU B
npeaenaxBallero Mecra
JKUTEIBCTBAY.

IIpakTuueckoe 3aganue
«ArpoHoMbI». [IpakTHyeckoe
3a/laHue

«I"'oMonornyeckue psasl
HACJIEeICTBECHHOM
U3MEHYUBOCTN.




CoxpaHHUTh U U3yYUTh TCHBI, YTOOBIMEHSATH
Oynymee. Kak mpaBMIIbHO XpaHUTh TEHBI.
Kosnnexuuu reHeTHYECKHX peCypCcOB
pactenwmii. [IpakTukym n/nnu
HCCIIEIOBATEIBCKUM MPOEKT: MeTo b1
KyJIbTHBHPOBAHUSA N Vitro[uis COXpaHEeHUs
TEHETUYECKUX PECYPCOB PACTCHUM U JIsI
YCKOpPEHHOU cenekuuu ['eHeTnueckue
LIEHTPHI B Halllek cTpane. e 3aHumarotcs
TEHETUKON U TEHOMUKOM JUIsl HY X1

CEIBbCKOTr0 XO3IHCTBA.




