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IHHOACHUTEJIBHASA 3AIIMCKA

AKTYaJlbHOCTh W Ha3HayeHue mnporpammbl. [lporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHusiMU DenepaibHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0O0miero oOpa3oBaHUs, OpHEHTHpPOBaHAa Ha oOecreueHue
WHIUBUIYAIbHBIX TMOTPEOHOCTEH O0OyYalolMXCcsi M HampaBjieHa Ha JOCTHUKEHUE
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpa yYaCTHUKaMU OOpa30BaTENbHBIX OTHOIIECHUI KypCOB BHEYPOUHOM
JESTEIHOCTH. DTO MO3BOJISIET 00€CIIEYUTh €AMHCTBO 00s13aTeNnbHbIX TpeboBanuii ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJIHLHOTO OOpa3OBaHUs: HE TOJHKO HAa YpPOKE, HO M 3a €ro
MIpEACIIaMH.

AKTyaJbHOCTh  peaM3allui  JTaHHOM  MporpaMmbl  OOyCJIOBJIEHAa  camoil
O0COOEHHOCTBIO MMPOEKTHO-UCCIIE0OBATENBCKOMN ACSITENBHOCTU. DTA IEATEIbHOCTD JEKHUT
B OCHOBE MI03HABATEJILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS IJIaHUPOBATh
J00bIe IEUCTBUA U BAXKHBIM YCJIIOBUEM YCIICIIHON pean3anuu uaei. Jlroobie uaMeHeHus
COBPEMEHHOI0 OOIECTBA CBSI3aHbl C NPOEKTAMH W MCCIEIOBAaHUAMH — B HayKe,
TBOpYECTBE, OM3HECE, OOUIECTBEHHOM XHU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OO0yuaromerocsi siBiseTcss (GOpMHPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIE0BATEIIBCKOM NEATEIbHOCTH.

[IporpamMmoii mpenycMOTpeHO (OPMUPOBAHHUE COBPEMEHHOIO TEOPETHUUYECKOTO
YPOBHSI 3HAaHMH, a TaKXe U MPAKTUYECKOro OmbiTa padoThl € JIaOOPaTOPHBIM
000pyZIOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKON NEATeIbHOCTH. MeToabl
OopraHu3ald  00pa30BaTEeNIbHOM W  HAyYHO-UCCIENOBAaTEIbCKOW  AESTENbHOCTU
npelycMaTpuBaloT (OPMUPOBAHUE Yy OOyYaroHmIMXCs HECTaHIAPTHOIO TBOPUYECKOIO
MBIILIEHUS, CBOOOIbI CAMOBBIPAKEHUS M MHAUBUAYATLHOCTH CYXKICHUM.

JUis mojmHOro ydera MOTpeOHOCTEH YYalluxcsi B IMPOTrpaMME HCIOJIb3YEeTCs
muddepeHIUPOBAaHHBIN  TOAXO0/A, YTO CTUMYJUPYET YYallerocs K YBEIWYEHUIO
MOTPEOHOCTH B UHAMBUIYAJIbHOM, HHTEJUIEKTYaJIbHON U MO3HABATEIbHOU IEATETbHOCTH
Y Pa3BUTHUIO HAYYHO-KMCCIIEIOBATENBCKUX HaBBIKOB. [[porpamma cranet BocTpeOOBaHHOM
B IEPBYIO OuYepelp IIKOJbHUKAMH, KOTOPBIE HWMEIOT CTOWKHHA HWHTEpPEC U
COOTBETCTBYIOLIYI0 MOTHUBALMIO K U3YUEHUIO PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA,
€CTECTBEHHBIM HaYKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yyauecs nposiBIIsAIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTW 3HAaHWW, HAYYHOM HaIpaBiIeHUH WM MNPOdeCCHOHATBHON
nesiTenbHOCTH. TakuMm 00pa3oM MNpPOUCXOAUT (OPMHUPOBAHME I[IO3HABATENBHOW U
npodeccuoHanbHON COCTABISAIONICH JTUYHOCTH, MIOMOTAET y4YalleMycsi B OIpeAesIeHUn
OyIy1Iero »U3HEHHOT0 yTH U B IPO(EeCCHOHATBLHOM BHIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSIHHOE JKEJTaHUE HIKOJIbHUKA
K TMO3HAaHUIO HOBOTO, PACHIMPEHUI0 M YIIyOJeHHIO COOTBETCTBYIOLIUX 3HAHUU, U



IOJyYEHUIO HOBBIX B TOM YHCJE€ NPAKTUYECKUX HABBIKOB, a TaKX€ MOTUBUPYET
ydalierocsi Ha npo(opueHTaluto.

[Iporpamma HaleneHa Ha MOMOUIIb PEOEHKY B OCBOCHHHU OCHOB OPraHHM3aluu U
OCYIIIECTBICHUS] COOCTBEHHOMN MPOEKTHO-UCCIIEOBATEIBCKOMN NEATEIBHOCTH, a TAKXKE B
OpUOOpETEHUH  HEOOXOIMMOTO  OmbITa g pabOoThl HaA  MHAWBUAYAJIbHBIM
UCCIIEJOBaHUEM MU MpoeKToM. IIporpaMma momMoXeT MIKOJIBHHUKY B OoJiee TiyOOKOM
U3Y4YEHUH UHTEPECYIOIIEH ero o0IacTu €CTECTBEHHBIX HayK, a TaAKXKe B IPUOOPETEHUHU
BaXXHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX ISl MPOJYKTUBHOM COLMAIM3ALUN U
(dbopMUpPOBaHUSA TPaXKITAHCKON TTO3UIIHH:

— HaBbIKA CAMOCTOATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WU
NPAaKTHUYECKUX 3a/ay, BKIIOYAIOLIETO B ceOs yMEHHE BUACTh M aHAIU3HPOBAThH
npoOJeMbl, HYXKIAIOIIKMECd B PEIICHWH, YMEHHE [eTalbHO MpopadaTbiBaTh H
peann30BbIBaTh CIOCOOBI pabOThl ¢ HUIMH, YMEHHE IIJIaHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOATEIIbHO KOHTPOJIMPOBATH CBOE NIPOJBUKEHHUE K KETAEMOMY PE3YIbTaTy;

— HaBblKa T€HEPUPOBAHHUS U O(QOPMIIEHHUS COOCTBEHHBIX HJCH, 00JIeYEHUS UX B
yA00HYIO0 JUIsl pacipoCTpaHEHUs popMy;

— - HaBbIKa yBa)XXUTEJIBHOI'O OTHOLLIEHUS K Uy>KHM B3IJIs,IaM U UJ1€IM, 0(pOPMIIEHHBIM
B paboTax JApyrux JIOJed, APYruX aBTOPOB — BIAJAEIbLUEB HMHTEIUIEKTyalbHOU
COOCTBEHHOCTH;

— HaBblKa  MyOJMYHOrO  BBICTYIUIEHHS  Hepel  OoiblIo  ayauTopue,
apryMEHTUPOBAHMS W OTCTaWBaHUS CBOEW TOYKH 3pEHUs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKIACHUS IPYTUX B CBOEH MpaBOTE, MPOABMKEHUS CBOUX
ujei;

— HaBbIKa pabOThl CO CHEUHUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MpOrpaMMaMu,
7a00paTOpHBIM  000pYJAOBaHHMEM, TEXHUUYECKUMH YCTPONCTBaMH, OHOIMOTEUHBIMU
(oHITaMU U HWHBIMH pecypcaMHu, C KOTOPbIMH MOXET OBITh CBsi3aHA IPOEKTHO-
UCCIIEI0BATENbCKAas AESITEIbHOCTh NIKOJIbHUKA.

Kpome Toro, pabora IIKOJbHUKA HaJ NPOEKTOM WM HCCIEJOBaHUEM Oyner
CIOCOOCTBOBATH U PA3BUTHIO €0 aJ€KBATHOM CaMOOLICHKH.

BapuanTsl peaju3anuu nporpamMMsbl ¥ (pOpPMbI POBEACHUS 3aHATHI.

JlanHast mporpaMMa paccyMTaHa Ha pabOTy CcO HIKOJbHUKaMHU 5-9 KI1accos.
[lenarory BaykHee akIEHTUPOBATh CBO€ BHUMAHHUE HE CTOJIBKO HAa Ka4eCTBE pe3yJibTara
MPOEKTa WM UCCIEeI0BaHUS, CKOJIBKO Ha TOM, YTOOBI yHalllMics MOydall 3HAaHUS B TOM
YHCJI€ U Yepe3 BHIMIOJIHEHHUE MPAKTUUECKOTO 3aJJaHusl, AeJ1all BBIBOABI U YMO3AKIIIOUECHHUSI
Ha OCHOBAaHMHM CBOEr0 HCCJIEAOBAHMS, YYWICS CpPaBHHUBAaTb €ro pe3yJbTaThl C
TEOPETUUYECKHM MaTEepPHAJIOM U UCCIICOBAHUSIMHU JPYTUX IIKOJIHHUKOB. TakuM o0pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEI0BATEIbCKON IEATEIHbHOCTH U MPUOOPETET
HAaBBIK KDUTUYECKOIO OTHOILIEHUS K MaTepraiy.



[Iporpamma pa3buTa Ha MOJIYJIM, KOTOpPbIE MOTYT OBITh HMCIOJIb30BaHbI JHUOO
YacTUYHO, JMOO0 modHocThio. Tak wMoaynb «Kak JKMBOTHBIE M pacTeHUs
IPUCHOCA0IMBAIOTCS (IBOJIIOLIMOHHAS SKOJIOTHUsS) MPEAIONIaraeTcs g U3y4eHus B S5
wim 6 kimacce B TedyeHWe oaHoro rojga (34 waca B rox). Moaymu «OCHOBBI
pacTeHueBoACTBa» M «buorexHosmorus» paccuuTaHsl Ha 68 4YacoB W MOTYT OBbITh
peanr3oBaHbl B TeUeHUHU 2-X JieT (1mo 34 Jaca B roj) uiu B TeueHun 1 roja (68 yacoB B
rog). Bo BTopoM ciyuae BO3MOXHO MpoXoxkaeHue o60oux wmoaynei («OCHOBBI
pacTeHueBoCTBa» B 7 i 8 kiacce, «buorexnonoruu» B 7 uiu 8 kiiacce). AHAJIOTHYHO
Moayu «MoJekyIsipHble OCHOBBI (PU3UOJIOTUHU U (hapMakojgorun» u «MoJeKyssipHbie
OCHOBBI CEJIEKIIMI» PACCUUTAHBI Ha 68 YaCOB M MOTYT OBITh PEaTM30BAHBI B TEUCHUU 2-
x set (mo 34 ygaca B roa) win B TeueHuu 1 roga (68 yacos B roa). Bo BTopoM ciydae
BO3MOXXHO MPOXOXKAeHUE 000ux mouyiei («MolieKyJsipHble OCHOBBI CEJICKIIUM» B 8
kiacce, «MoJsekysipHbie OCHOBBI (PM3HOJOTUHU U hapMakoIoruu» B 9 kiacce).

MoOXHO pPEKOMEHJIOBATh HCIOJb30BaTh MOAyiIu «Kak >KUBOTHBIE U PaCTEHUS
npucnocadauBaoTcs», «OCHOBBI pacTeHUEBOACTBa», «MoJEKysipHble OCHOBBI
CEJICKIIMI» B KAaU€CTBE HEMPEPHIBHOIO 00pa3oBaTeIbHOTO IukiIa (5-9 kiacc o 1 dacy B
HEJIeNI0) I KJIAcCOB arpoOMOTEXHOJIOTMYECKOW HampaBieHHocTh. Mopaymum «Kak
JKUBOTHBIE W PACTCHUS MpHUcCocadauBaroTcs», «buorexnonorun» u «MojekyspHbIe
OCHOBBI (PM3HOJOTUU U (HapMAKOJOTUN» B KAYECTBE HEMPEPHIBHOTO 00pa30BaATEIHLHOTO
nukia (5-9 kmacc mo 1 4dacy B Hemeno) ISl KJIACCOB OMOTEXHOJOTUYECKOTO HIIU
MEJIMLIMHCKOTO HAPABICHUHN.

B3aumocBsa3p ¢ nporpammoit Bocnuranusi. [Iporpamma kypca BHEYpOUHOU
NEeSATEeIbHOCTH pa3paboTaHa € Y4YE€TOM PEKOMEHJAUUi MPUMEPHOM MpOrpamMmbl
BOCIIUTAHUS, YYUTHIBAET TICUX0JIOTO-T1€IarOrMY€CKUE OCOOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. 3To MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOUIYI0 U BOCHUTATENIbHYIO
NEATENIbHOCTD Me1arora, OpUeHTUPOBATH €€ HE TOJIbKO HAa MHTEJUIEKTyaJbHOE, HO U Ha
HPaABCTBEHHOE, COLUATILHOE pa3BUTHE PeOCHKA. ITO MPOSBISAETCS:

— B NPUOPUTETE JIMYHOCTHBIX PE3yJIbTATOB pealu3ally MporpaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIMIO B TPUMEPHOM Mporpamme
BOCITUTAHUS,

— B BO3MOXHOCTH KOMILUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYNI JJIs OpraHU3aluu
npo(OpUEHTAIMOHHON  JEATETLHOCTH IIKOJbHUKOB, BOCIHUTATEIHbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MpOorpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (OpMax B3aHIATHA IS IIKOJIHHUKOB, OOECIECYMBAIONINX
OOJBIITYI0 WX BOBJEYCHHOCTh B COBMECTHYIO C TIE€JaroroM © APYTHUMH JEThbMHU
JeSITeIbHOCTh M BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOIIHOCTEMH,
KJIIIOYEBOE 3HAUYEHUE KOTOPBIX I BOCHHUTAHUSA MOJYEPKUBAECTCS MPUMEPHOU
MIPOrpaMMOK BOCITUTAHUS.



OcoOenHocTH padoThI YUHTEJIS M0 MporpaMme. 3aja4da YUUTeNIsi COCTOUT B TOM,
4yTOOBl  COMPOBOXKJAATh IMpolecc MNpodhecCHOHANbHOW OpPUEHTAIMU  IIKOJbHUKA,
packpbiBas MOTEHIIMAN KaXKIOro 4epe3 BOBJICUECHHE B MHOTOOOPA3HYIO JESTENbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu s3ToM pe3ynpTaToM pabOThl YUUTENS B IIEPBYIO
ouepeib ABISIETCS JMYHOCTHOE pa3BUTHE Yydanlerocs. JIMYHOCTHBIX pe3yJIbTaToOB
YUHUTENIb MOXET JOCTUYb, YBJIEKash yYEHHKAa COBMECTHOM M HHTEPECHOM UM 000UM
NeSATEIbHOCThIO,  YCTaHaBIMBAasE BO  BpeMs  3aHATUA  JOOpOKeNaTeIbHYIO,
MOIJIEP>KUBAIOIILYI0 aTMOC(hEpY, HACKIIIAS 3aHATUS IEGHHOCTHBIM COZEP>KaHUEM.

[IpuMepHast cxema NPOBEICHHUS 3aHATHM 110 IPOrPAMME:

1. OOBsicCHEHHNE TEOPETUYECKOIO MaTepraa o TeMe.

2. IloaroToBKka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB MJis
MPaKTUYECKOTO 3aHATHS.

3. IlpoBeaeHue nMpakTUUECKOrO 3aHATHs — OCHOBHAs 3a/ladya OCBOCHHE METOA0JIOT U
JAHHOTO IKCIIEPUMEHTA.

4. Ilo OKOHYaHHMM TPEAJIOKUTH JETSIM, KOTOPbIE 3aWHTEPECOBAINCH JIaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpOoeKT. s 3Toro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OyJeT UCCIeAoBaTh, COCTaBUTh IUIAH
HKCIIEPUMEHTA.

5. Ilomoub yueHUKY MPOAHATIU3UPOBATH PE3YIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3yJsIbTaThl MPOEKTHO-UCCIIEN0BATEIBCKON NEATENbHOCTH KOIBHUKOB
MOKHO B IIpOLIECCE€ 3alllUThl MMM CBOUX pPabOT B paMKax IIKOJbHOW Hay4yHO-
IPAKTUYECKON KOH(pEpEHIUH.



COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTHU

Moayab «Kak :KMBOTHbIE H PACTEHHS MPUCIOCAOITUBAIOTCH» (IBOJTIONMOHHAS
3K0JI0THs) 5-6 Kaacchl (34 yaca)

1. Mbvt uccneoyem sncuenie oo6vexmut (6 uacos)

CBoiicTBa M CTpOEHHUE KHUBBIX OPraHU3MOB (CTpoeHUe KIeTku). Bua, ocodb —
OpraHu3M Kak eauHas cuctema. Ananrtanuu (mpucrnocodsienus). [lonarue romeocrasa
KUBOro opranuzma. CrocoOsl €ro nmojaepx aHusl.

[TonsiTue BapuatuBHOCTH Tpu3Haka. VccrnenoBarensckue paboTel «Bcee num
(cunHu1IBI, O€NIKH, Oepe3bl U T.11.) oAruHaKOBbIe? DOTOKBECT.

Orpanuuenusi mopdornornyeckux u ¢duznosornyeckux aaantanuil. I[louyemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJBIIUMHU, MAJICHHKUMH, BCESTHBIM.
[Ipaktrueckast padota «CocTaBisieM KHUTY PEKOPAOB PACTEHUU M KUBOTHBIX HAIIETO
Kpash».

2. Bausnue oxkpyxcaroweii cpeowt na sncusvle opzanuszmot (12 uacos)

dakTopbl OKpYXKarolieil cpenbl (adMoTuyeckne, OMOTUYECKUE, aHTPONOTEHHBIE).
[Ipumepbl  aOuoTHuecKuX (PAKTOPOB, OKAa3bIBAIOIIMX OCHOBHOE BIIMSIHUE Ha
JKU3HENEATENIbHOCTh  KUBBIX  OpPraHW3MOB:  TEMIEPATypa, CBET, BJIAXKHOCTb.
[Ipaktuueckoe 3anstue «l[Ber u Temno» (KyOUKH JbJa B3BECUTH, MOJIOKHUTH B YaIIKU
[lerpu Ha pa3HouBeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBbICTpeEe
pactasun). [Ipaktudeckoe 3ausatue «UTto pacTBopsieTcs B Boje» (IKcepuMeHT « Kuakuit
nom»). [lpaktudeckoe 3anstue «Juddysus Bemects B Boje (pacTBOPHI)», «J|BrkeHue
pacTBOpoB Mo I1BETKY». IlpakTuueckoe 3anstue «Jlen mmaBaer B Boje (aicOepry,
3amep3aHue BogoeMoB)». [Ipaktuueckoe 3anstue «Jleg mpu 3amep3aHun pacIInupsIeTCs»
(pa3py1ieHue kaMHs (TOYBOOOpA30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE  3aKOHOMEPHOCTH  NPHUCIOCOOJICHHUS  JKUBBIX  OPraHU3MOB K
abuotnueckuMm (aktopam. [IpucnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (haKTOpaMm:
TeMIiepaTypa, BiIaXHOCTh U cBeT. [Ipaktuueckoe 3anstue «Illyba» (xkyOuku nbnaa
3aBEPHYTH B pa3HbIil MaTepual, B3BecuTh). [Ipaktrueckoe 3austue «I IurmMeHTh (MOXHO
pa3ienuTh Ha BaTMaHe Kpacutenu u3 QuomactepoB». [lpaktudeckoe 3anstue «Kak
YKUBOTHBIC IJIAaBAIOT B BOJIe» (DKCIEPUMEHT C MUMETKOMN).

UccnenoBarenbckue paboThl «Briusaue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPAacTEHUsS B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBUSX» (HAa JOCTYITHOM
Marepuase).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (hakTOopHI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHUOBBIX
B3aUMOOTHOIIeHUH. KosBommonusa (XUIIHUK-XKEPTBA; MNapa3uT-XO3SMH) DBOJIIOIUS
ctpareruii noowsBanusi nuiy. CoruanbHOCTh. Buabi-BceneHpl. [lepedyensr pacteHuit-
Bpenutenend. MccnemnoBatenbckas pabota «HaOmromeHuss 3a B3aUMOOTHOIICHHUSIMHU



’KUBOTHBIX IIPU T0OBIBAHUU MUIIM (KOPMYLIKHU JUIsl ITHLL, U1 TOPOJCKUX MM CETbCKUX
XKUBOTHBIX). BeO-kamepb». MccnenoBatensckas paborta «PacmpocTpaHeHue BUIOB-
CUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenogexk 6 yncuznu pacmenuii u scusomnvix? (6 uacos)

AnTponorennsie (aktopsl. [IpaBaa mu, 4TO MepBOOBITHBIE JIIOAU KM B TADMOHUU
¢ npupoaoi. OIOMalTHUBAaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHHN. 3a4eM cracaTh
BBIMUpAIOIIME BUIBL, KAK 3TO Aenarb. KyJabTypHbIE pacTeHHs U WX JIUKUE MPEIKH.
[ToueMy BakHO MX COXpaHATh. Pa3zHoOOpa3ue KyJabTYpHBIX PACTCHHM U UX 3HAYCHHUE B
XKU3HU yenoBeka. KpacHas kHura Bamieil repputopuu. Ocobo oxpaHseMble TEPPUTOPUH,
3anoBeaHUKu Poccum m mupa. Ilpaktudeckas pabora «PasHooOpasue KyJIbTypHBIX
pPacTEHUH B BaIlIEM PETHOHEY.

Hccnenosarenbckas paboTta «BiusHHEe aHTPONOTEHHBIX (DAKTOPOB HA pa3BUTHE
pacTeHuil B TOPOJI€/HACEIEHHOM ITyHKTE.

Okckypceust/mpaktuueckas pabora «OOIIT B Bamem peruoHe — yHUKaJIbHBIC
OOBEKTBI IPUPOABDY.

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa U3 BaxkHEHIIHUX 000104YeK 3eMiau. UTO Takoe «3KOJOTHYECKHE
HUIIM» W Kak OHU (opmupyrorcs? DopMUpoOBaHHE 3HAHUI MO OMOPA3HOOOPA3HIO
KU3HEHHBIX  (opM,  TOBEIEHYECKMX  MPUCHOCOOJSeHUl,  MoaupUKalMOHHAs
U3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacturenbHble coolmiecTBa U X TUllbl. PazButue
Y CMEHBI PaCTUTENIbHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJOTUYECKHE HUILIM BOKPYT TeOs — OMHCaHUE
dbakTopoB OKpyxkaroiei cpeaws». MccnegoBarenbckue paboThl «DEHOJIOTHYECKHE
HaAOJIIOCHUY .

Monayab «OCHOBBI pacTeHHeBOACTBa» 7-8 Kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (DAKTOPhl BBIPAUIMBAHUSA PACTEHUU.
Hcropust pa3BuTHs arpoXuMudeckux 3HaHui (pabotsl M.B. Jlomonocoga, 1O. JIubuxa,
byccenro, B.B. /lokyuaeBa, K.A. Tumupsizesa, I1.A. Kocteruesa, JI.H. [IpsaumnukoBa
u ap.). IIpaktudeckas padota «bouka JInbuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

[IpaBuna MOCTAHOBKM arpo3KCHEpUMEHTOB. IloCTaHOBKa 3KCIEPUMEHTOB C
pacteHussMHU. BbIOOp TeMbI, COCTaBIIEHUE TUIOTE3bI, e U 3334 3KCHEPHUMEHTa I10
BBIPAIIMBAHUIO PACTEHHM B KOHTpoiupyeMou cpeae. KonTposim, noBTOpHOCTH,
poBeleHHe dKcnepuMeHTa. [lmanupoBanue skcnepumeHTa. OILIEHKa pe3yJIbTaToOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOPACTAHUE
CeMsH (POCT ITPOPOCTKOB)».

OcBoeHue TEXHOJIOTUH KPYTJIOTOIMYHOTO BHIPAIIMBAHUS CANATOB U MUKPO3€EJIEHU



B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX YyCJIOBUAX. COOp yCTaHOBKHM [JIsi BbIpAIIMBaHUS
pacTeHUil B KOHTPOIUPYEMBIX yCIOBUSX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Boga. PactBop. BbITsKa. AHHOHBI, KAaTHOHBI, 3JEKTPONPOBOAHOCTh W pH
pactBopa. Posib XMMUYECKHUX JIEMEHTOB B IMTAHUU pacTeHul. [lonydenne nuraTenbHbIX
BelecTB pacteHusMU. [Ipaktuueckast pabora «CxeMbl MUTATENIbHBIX pacTBOPOB. Pacuer
7103 YI0OpEHU JIsl MUTATEeNIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHuyeckue, MUHEpalIbHble, MHUKPOOUOJOTHYEeCKUe. THIIbI
nuTaHus pacteHuil. Bo3gymiHoe W MHHEpanbHOE (KOPHEBOE) MUTAHUE PACTCHHM.
TpaHCHOPT NHUTATENBHBIX BEIIECTB PACTEHHUM: BOCXOMSIIMA W HUCXOISAIIAN TOK.
BaxHneiimme kanuiiable, GocPopHbIE U a30THBIE yAOOpeHus, ux cBoictBa. [IpocTeie n
cinoxHble ynoopenus. Ilpaktudeckass pabora «lIpaBuna cmemvBaHus yI00pEHHIN
[Ipaktrueckas padota «I[luTtanue pacTeHU: TEXHOJIOTUS IPUTOTOBICHUS MUTATEIBHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHMil: 3Tanbl OHTOr€HE3a, (PaKTOPhI, BIMSIOIINE HA POCT
pacTeHMii: CBeT, TyCTOTa I[OcaloK, muTaHue, cyoctpar. IlpakTuueckass pabora
«MOHUTOPHUHT MUHEPAJILHOTO MTUTAHKS PACTEHUI».

OcoOEHHOCTM NHTAHHUS PACTEHUH a30TOM. A30T M €ro 3HAY€HUE B KU3HH
pacteHuii. @opMBbI a30Ta U UX NPEBPALLECHUE B ITOYBE.

Ucrounnku docdopa 1 pacrenus. 3HaueHue pochopcoaepkaumx cCoOeTuHEHUN
B KJIeTKe. Poiib Makposprudeckux coenHeHuil pochopa B sHEpreTHaeckoM oOMeHe.

Bnusnue kanusa Ha (u3MuUecKHe CBOWCTBA MPOTOIIa3Mbl, Ha (HEpMEHTHI
YTIEBOIOPOAHOIO OOMeHa, cuHTe3 OenKkoB U Ap. Posib Kanus B nmoaaep>XaHUud MOHHOTO
OanaHca B TKaHsX, B IPOLECCaX CaMOPETYJISLIHH.

PerynaropHas u crTpykTypooOpa3zoBarenbHas poJib KaJlblMs. YyacTue B
00pa30BaHUU KIJIETOYHOW CTEHKH, MOAJECPNKAHUU CTPYKTYpPbl MEMOpaH U PEryisiuus ux
ITPOHUIIAEMOCTH.

3HaueHWe MarHus B MeTabonu3Mme pacTteHuid. Marawii B cocrtaBe xjopoduiia,
CXOJICTBO XJIOpOMIIJIa U TeMOrI00MHA KaK CBUAETEIBCTBO €IUHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3aliK KJIETKH,
y4acCTHE B OKUCIHUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

MukposnemenTsl. [lpencraBienuss o pojid MHUKPOIJIEMEHTOB B METa0OJIM3ME
pacteHuil. OCOOEHHOCTH MOCTYIUIEHHS MHKPO3JIEMEHTOB B pacTeHus. CUHEpPrusMm u
AHTaroOHU3M 3JIEMEHTOB TUTAHUS PACTEHUIA.

PacturenpHas nuarHocTMka W METONBI UACHTHU(UKAIMK HEIOCTAaTKa/M30BITKA
anemeHToB nutanus. [Ipaktuueckas pabota «PacturenbHas JTUarHOCTUKAY.

Uccnenosarenbckas padota «O1ieHKa COCTOSIHUSI KOMHATHBIX PaCTEHUM, paCTCHUIN
Ha IIKOJBHOW TEPPUTOPUHU, YCTAHOBKA NPHUYMUH MATOJIOTUYECKUX COCTOSHHM (IIpH



HAJTUYHH ).
UccnenoBatenbekas pabota «OueHka BIMSHHUS —Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHUE PAaCTEHUH (COCTaBIEHUE PA3IUYHBIX OJKOPMOK)».

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

[Tonsitue o perynsitopax pocta pacteHuid. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEPEIUTMHBI, IUTOKUHUHBI). IHTHOUTOPBI pocTa pacTeHwuii: 1. mpupoaHbie
(aOcu3oBasi KMCJIOTAa U HEKOTOphbIe ()EHOJIbHBIE BEIECTBA (MKyMapoBas, KOpUYHas,
CAIMIMIOBAas K-Thl), 2. CHUHTEeTHYeCKHE (MOp(AKTHHBI, pEeTapAaHThI, AECPOIHAHTEHI,
JIECUKAHTBI, repounuabl). OUTOMOHMTOPUHT U OILIGHKA COCTOSIHUS PAacTeHH.
CoBpeMeHHbIe criocoObl MOHUTOpUHTA. [IpakTnueckas pabora «OUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUS pacTeHui. COBpEMEHHBIE CITIOCOOBI MOHUTOPUHIA.

Hccnenosatenbckas paboTa «BiusiHue rerepoaykcuHa Ha npopacTaHue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX YCIOBUAX) PA3IHUYHBIX PACTEHUNY.

3amura pacTeHUil OT BpeauTesneil: ocHOBbI Omometona. Ilpaktuyeckas padbora
«MHCEeKTapuu: MpaBUiIa U YCIOBUS Pa3BEACHUS MMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nougennas Kyaiomypol, UX npUMeHeHUe 8 GbIPAUUBAHUU
pacmenuii. Quzuonozua pacmenuii (8 uacos)

Bonnas, necuanass ¥ MOYBEHHas KyJbTYypbl, UX NPUMEHEHHWE B BbIPAIIUBAHUU
pactenuii. IlpoBenenue Bonbl B KOpHE W cTeOse pacteHuil. [Ipaktuyeckas pabora
«KopHeBoe naBieHue.

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (AKTOPhI, BIUSIONIME HA UX
PACKpPBITHE U 3aKPBITHE. 3HAYEHUE MEXAHU3MA PETYJISLINU UCTIAPEHUS BJIaru PaCTCHHUEM.
[Ipaktrueckas padora «IIpuroroBnenue npenapara yCTbUll METOJAOM CIIEIIKA».

UccnenoBarenbckue paboThl: «BnusiHUE YyCIIOBUW COACp)KaHUS PACTCHHM Ha
KOJIMYECTBO YCTHUID).

doTocuHTe3 — YHUKaIbHBIN Tporiecc pacTeHuil. TemHoOBass u cBeTtoBas (ha3bl
¢doTocuHTe3a. 3HaueHne (HOTOCHHTE3A JIJIS )KUBBIX OpraHu3MoB. [IpakTuueckas padora
«DyHKIIMOHAJIbHAs ~ JUArHOCTUKA PACTEHUM MO  AKTHUBHOCTH  XJIOPOIIJIACTOB)
UccnenoBarenbckas padbora «Ompenenenue xjopodpuwmia A wu b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUN U ()aKTOPOB, BIUSIONINX HA HEE.

@akTOphl pOCTa paCTeHUM: BO3AYX WM a’pauus. [log3eMHOE ApIXxaHUME pPACTECHMI:
COCTaB TIOYBEHHOTO  BO3Ayxa, Ta3000MeH. [a3oo00mMeH mipu  OecrOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. JIpixaHue pacTeHHID.
[Ipaktrueckas pabota «/lpIxaHue pacTeHUI: OLIEHKa MHTEHCUBHOCTH JIbIXaHUSI PACTCHUM
Y TJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusiHue cnocoba BbIpamuBaHusl (cocTaBa
MUATATEJIbHOW CMECH, CXEMbl BHECEHHSI) HA POCT U PA3BUTHUSA PA3IMYHBIX PACTEHUINY.



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

Kak wyenoBek cranm wucnonb3oBaTh pacteHusa? CBsA3b pa3BUTHS LHBHIA3ALUN
YEeJIOBEKA M OJIOMAllHUBaHMs pacteHuil. [fomectukauus. [uckyccus «J/lomectukanus,
BCE JIM PACTEHUS U IKUBOTHBIE, KOTOpPBIE IKUBYT PSIAOM C YEJIOBEKOM UM
OJIOMAIIHUBAOTCS? MOXKHO JIM CUATATh TAPAKAHA OJOMAITHEHHBIM KUBOTHBIM 7))

HacnenctBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KMBBIX OPraHU3MOB.
W3menunBocth. Bunmbl m3meHumBocTh. IlpakTuyeckas pabora «MomudukamuoHHas
WU3MEHYHUBOCTD (JIUCThSI, UTOJKHU C OJTHOTO JAEPEBA)».

I'en — wmarepuanbHbII HOCWUTENb HACIEACTBEHHOCTM MW  HW3MEHYMBOCTH.
HyxiienHoBble KMCHOTHI. JIOKanM3anns reHeTHYecKOro mMarepuana B KieTke. Jlenenne
kierok. Permmmkanus JIHK. OcHoBHas qorma MonexysisipHoi 6uosnoruu. Tpanckpumnims.
Tpancasauus. Mytauuu. [lpaktnueckas padota «I'eéH — HHCTPYKLUS 1O COOpPKE KIETKU
(Ha Oucepe unu KOHCTpyKTOpe)». [IpakTudeckas padora «MyTtamus Ha OyTtepOpose
(7100011 00BEKT M3 mpeAblaylleil paboThl, T U3MEHEHHE UHCTPYKUUU TNPUBEHET K
M3MEHEHUIO BHEILIHETO BHJIa OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIbIIIKA M TEHETHYeCKoe pa3zHooOpaszue. Uto Takoe
reHOaHk? 3ayeM COXpaHATh F'€HETUYECKHE pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHEHUS TCHETHUECKUX PECYpCOB pacTeHHil (ex situ u in situ).

3nauenue pabor H.M. BaBuioBa. 3akOH  TOMOJIOTHYECKUX PsioB. LleHTpsI
IPOUCXOXKAECHUS KyJIbTypHbIX pacteHu H.M. Basmmoa um IL.M. JKykosckoro.
[Ipaktrueckas paborta o rpynnam « OTKy/1a Ha HalIMX CTOJIaX (PYKThI/OBOLIU/3IAKI.

OcHoBHble MeTOnbl cenekiuu. ['ubpuauzanus. Popmbel oTOO0pa. OCHOBHBIE
HaIpaBJICHUs CEJIEKIUU: YIyUlIeHHE YpOKailHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckum ¢akropam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte nu xu3Hp B mipoOupke? BHOTEXHOJMOTHS KyJIbTYPHBIX PACTCHHIA.
UccnenoBarenbckass pabora «BeIpamyBaHue pacTeHHid B TpoOHpKe»  (MOXKHO
BOCIIOJIb30BaThCA  pE3yJIbTATAMU IPEABIAYIIUX JKCIIEPUMEHTOB II0 COCTABJIEHUIO
NUTATENBHBIX PACTBOPOB JJIsI PACTEHUN ).

Kak  yenoBexk  Moxer  monudummpoBatb  pacteHusa?  ['eHermyeckoe
penaktupoBanue. COBpEMEHHBIE  NOAXOAbI W JIOCTHKEHHMS  T€HETHYECKOTO
penaktupoBanus  pacteHuil. IIpaktuueckas  pabota  «I'@HOMHBICE  HOMHUIIBI
(MomenupoBanue pabotsl cuctrembl CRISP-Cas).

7. Pacmumenvnasn npooykyus. (8 uacos)
Hanzemnsie u moa3emMubie opranbl pactenuid. [lober u Bumon3MeHeHHbIi moder
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUM.
[Tonsatne o0 KadecTBe TMPOAYKTOB TmuTaHus. [IpoOieMbl  KOHKYpEHIIUH
OTEYECTBEHHBIX MPOIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHUKA TOCTAaBKU U CPEACTBA



COXpaHeHHUs1 MpoAyKToB THTaHus. [Ipaktudeckas pabota «IIpemensHO HOMyCTUMBIC
koHneHTparuu (I1/IK) u mMeTrombl KOHTpOJsi GE30MaCHOCTH PACTUTEIBHBIX MPOTYKTOB
UTaHUS.

Muxkpo3senieHb: TI0JIe3HOCTh U TexHosorus. MccienoBarensckas padora «OneHka
Ka4yecTBa BBIPAIIEHHON MHUKpO3eJIeHm» (JINOO CBOs, TMOO U3 MarasmuHa).

XUMUYIECKH aHamn3 TIPOTYKITHH. OCHOBBI CTIEKTPO(HOTOMETPHH.
[Torennmometpusi. Xpomatorpadus. [Ipaktndaeckas padbota «MeToIbI OIEHKH KauecTBa
pacTUTENbHOW NPOAYKLIMU: XPAaHEHHWE U COXPAHHOCTh IMUTATENBHBIX BEHIECTB» (IO
JIOCTYITHOMY O00OpYJIOBaHHUIO).

UccnenoBarenbckas pabora «OmnpeneneHue ButamuHa C MeETOIOM OOpaTHOTO
TUTPOBAHUS B TUIOAAX Ha PA3HOM CpOKe (crmoco0e) XpaHSHHS.

Monayab «buorexHosorus» 7-8 kiaaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[TonsiTue OWUOTEXHOJOTUU. 3adeM 4YeJIOBEKYy OHOTEXHOJIOTHMH, B YeM UX
IPEUMYIIECTBO MIEpPel XUMUYECKUM CUHTE30M. OCHOBHbBIE OMO0OBEKTHI OMOTEXHOJIOTUU:
MIPOMBIIIUICHHBIE MUKPOOPTAHU3MBI, KIETKU U TKAHU PACTECHUH, )KUBOTHBIX U YEJIOBEKA,
ounokaranm3atopsl. IlpakTuueckas pabora «I[Ipumepbl mpuMeHEeHHS OHOJIOTHMYECKUX
O0OBEKTOB B TBOCH KU3HI.

Ceipbe ui1 OMOCHHTE3a M OLIEHKAa €ro OHOJOru4eckod IeHHOCTH. OCHOBHBIE
WMCTOYHUKHU yriiepona, a3oTa, (ochopa, MukposnemeHToB. VccienoBaHue HOBBIX
HMCTOYHUKOB CHIPbhsI (BKJIFOUAst BOMIPOCHI €ro MpeBapuTeIbHOM 00paboTKH), pa3paboTKa
HOBBIX THUTATCIBHBIX CPEl, B TOM YHCIIC BKIIOYAMOIIMX OMOCTUMYISTOPHI U JIPYTHE
AJIEMEHTHI YIIPABICHUS U ONITUMHU3AILIUU MTPOIIECCOB OMOCHHTE3a. MeToIbl ONITUMHU3AIINU
MUTATENBHBIX CPE/I.

2. Mukpoouonozus (12 uacos)

[TonoxxeHne NpPOKApHOTOB B CHUCTEME oOpranuyeckoro wMupa. CrpoeHue
OakTepuanbHON KieTku. Knaccudukarus Oakrepuii. Mopdonorus 6akrepuii. [Ipoctbie
U CIOXXHBIE METOABl OKpamuBaHus Oaxtepuil. Dusnonorus OakTepuil: NHUTAHUE,
JIbIXaHWE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM Apxeu (3KCTpeMO(pUIBLHOCTD,
0ocoOeHHOCTH cTpoeHus kieTku). JlabopartopHas pabota «DUKCUpOBAHHbBIE MTpENapaThl
Oaktepuii. OrmnpeneneHue (HOpPMBI TMPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCTIONB3Ysl TPOCTOM MeToA OKpackm» JlabopatopHas pabora «OmpeneneHue Tuma
KJICTOYHOW CTEHKH METOJOM OKpaIIuBaHus 1o ['pamy» (IIpr HATMYUHU PEaKTHUBOB).

MosoyHokucioe u crnupToBoe OpokeHue. DotoTpodHBIe M XEeMOTPOHBIC
Oaktepun. Kunernuyeckoe  ommcaHue —TMpolecca  pocTa  MHUKPOOPTraHU3MOB.
OKCNOHEHIMAIbHAST ~ MOJelnb  pocTa. KuHetmka rHOETM  MUKpPOOPTaHU3MOB.
JIabopartopHas padota «IIpurotoBieHne MpUKU3HEHHBIX MPENAPATOB MOJTOYHOKHCITBIX
OakTepuii.



[Tatorennsble 6akTepuu. YymMHas najgoyka v yepHasi CMepTh, OOTYJIU3M, CTOJIOHSIK,
TyOepKynes3. Mcropus 60ps0bI ¢ OakTepuaibHBIMU HHGEKIUIMH. JJabopaTopHas paboTta
«IToceB cmbiBa ¢ pyk Ha yamku [letpuy». JlaGopaTopHas pabota «Brigenenue yuctoit
KyJabTypbl Oakrtepuil. MeTton pasBeaeHud. MeToJ HMCTOLIAIOLIErO  IITPUXA.
JlabopatopHass pabota «Mopdonoruueckass XapaKTepUCTHUKA BBIICICHHON YHCTOU
KYJIbTYpbI: XapaKTepUCTUKA KOJIOHUH, popMa OaKkTepuil, TUIl KIETOYHOU CTEHKI.

Boiina 6eckoHEUHOCTH: aHTUOMOTUKU MPOTHUB OakTepuii. MeXaHu3Mbl JeHCTBUI
aHTUOMOTUKOB. MexKkieTouHass KOMMyHUKauus Oaktepuil. YyBCTBO KBOpyMa.
JlaGopaTopHas pabota «CpaBHEHHE pPOCTa MHUKPOOPTaHM3MOB Ha dHaimike 0e3 U ¢
no0aBiieHHsT aHTUOMOTHKOBY MccnenoBarensckass padbora «Ilomck MUKpOOpraHus3moB
001a/1al0IUX aHTaTOHUCTUYECKON aKTUBHOCTHION.

[Ipumenenue OakTepuii uenoBekoM. KuHeTmueckoe omnucaHue OHOCHHTE3a
IIPOJYKTOB MHUKpOOpraHu3Mamu. bakrepuu, KOTOpbIE MOIYT pasjararb IUIACTHUK.
Uccnenosarenbckas paboTa «BbiieneHrne MOIOYHOKHUCIBIX OaKTepui, HCCIET0BaHUE X
AKTUBHOCTH.

Mukpoopranu3msl B arpoOMOTEXHOJIOTUH. FICKyCCTBEHHBIE acCOIMAliU PACTEHUI
¢ MuKpoopranu3mamu. HMccnenoBatenbckas padota «Beiienenue OakTepuil MOJIE3HBIX
JUISL PaCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OuOmexHoaocuu (niecHesvie 2puodbl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbIie rprObI MPOAYIIEHTHI OMOJIOTHUYECKH AKTUBHBIX BEIIECTB.

OOmrast xapakTepUCTHKA APOAOKEH caxapoMHIIETOB. VCcTOpHsl HCIIOIh30BaHUS
TPOXKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTHN BUHOICTHUS U XJICOOTICUCHHUSI,
CIIEIUAJIM3UPOBAHHBIE Pachl Ipoxiokel. MeTabonu3m poxokeil. Peakius cnupToBOro
opoxenusi. Jlaboparopuas pabora «lloacuer kieTok apoxckedt B kamepe [opseBay.
JlabopaTtopHas pabdota «OOHapyKeHHE MPOIYKTOB CIHUPTOBOTO OPOKEHHUSI: STUIOBOTO
CIUpTa W YIJIEKUCTOro Ta3ay. llomydyeHne BTOPUYHBIX META0OJMTOB B APOAOKAX.
Jpox:xu Kak mpoayteHTsl OunoToruus. [lomyuenue 1eneBsix OSKOB B APOXIKAX.

OCOOEHHOCTH BETETATHBHOTO W TOJIOBOTO Pa3MHOXEHUS Y NPOXOKEH, 3HAUCHHUEC
M3YYCHUS MHTO3a WM IMTOKMHE3a I ONTHMH3AIUUA IPOIECCOB KYIbTUBHPOBAHUS
JPOMOKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH MTaTOTEHHOCTH IPOXIKEH U rpuOOB, MMOMCKa
MUIIICHEH (YHTHIMIOB H  pa3pabOTKM HOBBIX JIGKAPCTBEHHBIX  ITPETapaToB.
JlaGoparopHass pabora «HaOmrogeHue  pasMHOXKEHHUS — JIPOXOIKEBBIX  KJICTOK».
[Ipaktuueckass pabora «llomydenune TBopora m kKedupa Ha OCHOBE MOJOUYHOKUCIBIX
Oakrepuit». [IpakTtudeckas padota «OCHOBHBIE BHIBI KBaca M HUX XapaKTEPUCTUKA»
«JIpo’XKW M MOJIOYHOKHCIIBIC OaKTEepUH, NMPHUMEHSIEMBbIC IS TPOW3BOJICTBA KBacay.
[Tpaktnueckas pabora «CpaBHUTEIBHBIM aHAIW3 PAa3BUTHSA JPOXOKEH B a’pOOHBIX H
aHA’POOHBIX  ycioBUAX». IIpakThdeckas pabora «MeToAasl OIEGHKH CBOKCTB



XJIeOONEKApHBIX Apoxoked. OCOOEHHOCTH NMPUMEHEHMs] IPECCOBAHHBIX, CYLIEHBIX U
MHCTaHTHBIX Apoxcokein». MccnenoBarensckas padota «BnusHue (QU3MKO-XUMUYECKUX
(baKkTOpOB Ha KauecTBO OMOTEXHOJOTHUYECKOW MPOIYKIMU (KBac, kedup, cop, xiaed u
Tp.)».

Bonopocnn — mepcnekTUBHBIM OOBEKT [JIsi MPOU3BOJACTBA OENKa U YIJIEBOJOB.
bruoTtexHonornueckue MeTo/ibl OYUCTKU TBEPABIX, KUAKUX OTXOAOB U ra3000pa3HbIX
OTX0JI0B Mpou3BoACTB. CTouHble BOABI. CXEMBbI OYHCTKH. BUOQUIBTPHI, a’pOTEHKH,
METAaHTEHKH, OKCHUTEHKH. AKTHUBHBIA WJ M BXOJAIIME B HEro MHUKPOOPTraHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OYMCTKE CTOYHBIX BOJ. MccnemoBarenbekas paboTa
«Brustare pusnko-xummdeckux Gpaxtopos Ha pocT Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacneacTBeHHOCTh ¥ U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menuuBocth. Buawsl m3meHuuBocTh. Ilpaktuueckas pabora «MopauduxanyroHHas
W3MEHYHMBOCTD (JTMCTHS, UTOJKH C OJTHOTO JCPEBa)».

I'en — wmaTepWadbHBIE HOCHUTENIh HACJIECICTBEHHOCTH W HW3MCHUYHBOCTH.
HyxnennoBbie KUCIOTHI. JIOKanmu3amus reHETUYECKOTO MaTepuaia B Kierke. Jlenenue
kietok. Permmkanus [JHK. OcHoBHas norma MosexysisipHoi 6uosioruu. TpaHcKkpurims.
Tpancusuus. Mytaruu. [Ipaktudeckas padorta «I'eH — HHCTPYKIUA 1O COOpKE KIETKU
(Ha Oucepe unu KOHCTpyKTOpe)». [IpakTudeckass padora «MyTtamus Ha OyTtepOpose
(;1r000¥M 00BEKT W3 mpeablaylield padoThl, T/i€ W3MEHEHUE MHCTPYKLUHMH MPUBEIET K
M3MEHEHHUIO BHEIITHETO BHUIa OOBEKTA)).

5. Bupyconozusa. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHudeckoro mupa. CTpykTypa U XMMHYECKUI
cocraB BupycoB. Krnaccuduxanus BupycoB. Penpoaykmusi Bupycos. IIpocmotp
JIOKyMEHTAIBHOTO (PHJIbMa O BUpycCax.

Bupycs - Bo30yauTenu nnpexknoHHbix 6ose3neit. OnkoBupychl. bakreprodaru:
CTpoeHHue, CBOWCTBa, mNpumeHeHwe. l[Ipaktuyeckas paborta. «MeTon pa3BeneHUID
[Ipaktuueckas pabora. « TutpoBanue 6akrepruodarony.

buonorunueckue Meroasl 60PHOBI C BUPYCaMU.

6. I'ennasn unsicenepus u o6uomexuonozuu. (8 uacos)

OcHoBbI TeHHOW nH¥keHepuHu. Bektopa. Crenuduueckue dhepMeHTh OaKTepHid.
[TpakTnueckast paboTa «IDHIOHYKJI€a3bl PECTPUKUUU (paboTa C HYKICOTHAHBIMU
MOCJIE0BATEILHOCTIMH Ha Oymare)y.

buoTtexnonornu npoaykiuu 0eIKoB B OaKTepUaIbHBIX KyIbTypax. JlocTmkeHus
TeHHON WH)KEHEPHH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aJanTUBHOIO HWMMYHUTETa OaKTepUil M apXeu.



[TpakTuueckas pabora «I'ennbie HoxHUIIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metonsl nonyuenus ['MO. Urpa-auckyccust «Bemurpaii rpaHT Ha CO3/1aHuE
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JloMecTukaiysi OCHOBHbIE JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE AKCIIEPUMEHTAX
0 JIOMECTUKAIIUM KUBOTHBIX (JIMCUIIA, HOPKA U JIP. — SKCIIEPUMEHTHI HAyYHOM IIKOJIBI
akanemuka bensena). [luckyccus «J/lomecTtukanusi, Bce M PACTEHHS U KUBOTHBIE,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM OJOMAalIHUBAOTCA? MOXKHO JM CUHUTATH
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHbIE METOJIbl B JKMBOTHOBOJICTBE: TpaHCIUIAHTAIUs 3MOPHOHOB,
XUMEpHbIE  KUBOTHBIEC, KJIOHHpoBaHue. IIpakTuueckas pabora «Meroauka
KJIOHHPOBaHMsI (MOJICIMPOBAaHKE Ha Oymare).

OcHOBHBIE 00JIE3HW >KMBOTHBIX M POJIb TATOICHHBIX MHUKPOOPTaHU3MOB H
Mapa3uToOB B pa3BUTHUH 3a00JE€BAHUIN JOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax 00phObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [lomoxuTensHoe
1 000YHOE (OTPHUIIATENIbHOE) BO3ICUCTBUY aHTUOMOTUKOB Ha OPTaHU3M B XOJI€ JICUCHUS
JKUBOTHBIX; 1€MW W 3aJa4yd BETEPUHAPUM. BHUOTEXHOJIOTHS KOPMOBBIX IIPEIapaToB.
[TpakTudeckas padora «CocraBieHue parioHa MUTAaHUS )KUBOTHOTO, pacuyeT pacxoJioB
Ha cojaepxkanue». MccienoBarenbckas pabota «OrieHKa KadecTBa MOJIOYHOM
MPOAYKIIAN.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonabl cenekuuu. [umbpunuzarnus. Popmbl oTOOpa. OCHOBHBIE
HaIlpaBJICHUS CEJIEKIMU: YIy4YlIEHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotndeckum QakropaM. [Ipaktuueckas padbora «BripamuBaem ropox. Kak nposectu
CKpEILUBAHUE Y TOPOX .

OCHOBHBIE TMOJXOJbI CEJICKIIMM W OHOTEXHOJOTUM KYJIbTYPHBIX pPACTCHUM,
['ubpuauzanus, otnajseHHass TUOPUAM3AIMSA, WMCKYCCTBEHHBIM OTOOp, TeTepo3uC,
TpaHcopmalusi, MyTareHe3, T€HETHUYEeCKoe pelakThupoBaHue). Mcropus ceinexkuuu B
Poccun n mupe, ucropus pazBuTHs BaXXHEUIIINX COPTOB KYJIbTYPHBIX PACTCHUMU.

Kak yenoBek MOXeT MOAUPUIIUPOBATH pacTeHus? ['eHHast HHKEHEpUsI PACTCHMIA:
Uro Takoe reHeTMYecKas WHXKEHEpHUs pacTeHUM. TpaHCreHHble pacTeHus. Meronbl
nosydenusi. OOpa3zoBaHue omyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-TuTa3MHUIbI. I'ensr T-JIHK. MosnekynspHO-TEHETUUECKHUE MEXaHU3MBbI
Tpancopmarmu. ['eHetnueckoe penaktupoBaHue. COBpeMEHHbIE MMOAXOIbI U
JOCTIDKCHUSI TEHETUYECKOTO peJakThpoBaHusi pacteHuil. Ilpaktuyeckas pabora
«I"eHOMHBIE HOKHUIIBI (MOIeTpOBaHue paboThl crcTeMbl CRISP-Cas).

Ecte nu xu3Hb B mpoOupke? bBHOTEXHONOTHs KYJIbTYPHBIX PpaCTEHUH.



UccnenoBarenbckass pabora «BeIpamuBaHue pacteHuii B mpoOupke  (MOXKHO
BOCIIOJIB30BAaThCA PE3YyJbTaTaMU MPEABIIYIIUX HSKCIEPUMEHTOB IO COCTABJIEHUIO
MUATATEIbHBIX PACTBOPOB JJISI PACTEHUM )».

Moayab «MoJiekyjasipHble OCHOBBI (PpU3HO0JIOTHM U (papMaKoaorum» 9 Kiacce
(68 gyacos)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble (opMbI
KHUCJIOPOJIA, UX MOJIyYCHHUE, HEUTPAITU3ALIUSL.

MakpoaJIeMeHTBI: TIPOLICHT COJEpPKaHUsI B OPTaHW3MeE, BBITIOJIHsEMas (DYyHKITHS,
comepkaHue B Tponaykrax nutaHus. Ca2+ - CBsI3pIBaOIIME OCTKH, JTEMOHUPOBAHUC
KaJbLHKs, PETYJSUNS YPOBHS KalblMsl B OPraHU3ME: TOPMOHBI MTOYEK. Mg — CTpOeHHE
xJIopouiia, €ro akTUBAIMS COJTHEYHON YHEPTUEH.

MUKposJIeMEHTBI: B KaKMX MOJIEKYJIaX COAEpKaTcs, BBIMONHsAEeMas (QyHKIIHS,
coZepKaHue B NMPOAyKTax nurtaHus. IlociencTsus nepero3upoBKU MUKPOAJIEMEHTAMU.
Fe — ycBauBaeMble THUIBI COCIUHEHUHN Keje3a. [ eMONpOTeuHBbI, TEeMOIMaHUH,
uutoxpoMbl. Cu — YCBOGHME M TpaHCHIOPT Meau. benku, conaepkamme Menpb.
[Tatonornueckue cunapomMbl Menke 1 BuiibcoHa, CBsi3aHHBIE ¢ META00JIU3MOM ME/IH.

Toxcuunbie 3neMeHThl llepuognueckor cHUCTEMBI s OpraHu3Ma. BriusHue
HEJIOCTATKAa MAaKpO U MUKPODJIEMEHTOB Ha )KUBbIE OPTraHU3MBI.

UccnenoBarenbckass  pabora  «KoinuyecTBeHHass ~ OIEHKAa  COJIEPIKAHUS
MHUKPOAJIEMEHTOB MJIM BATAMUHOB B IUILEBBIX MPOJTYKTAX»

Kupsi. 3a001eBanus YeIOBEKa, CBI3aHHBIE C HAPYIICHUSIMU KUPOBOTO OOMEHA.
Jucnunuaemun.

VYrneBoasl. 3a0o0sieBaHUS 4Ye€NIOBEKAa, CBA3AHHBIC C HAPYIICHUSMH YTJIEBOIHOTO
obmena. CaxapHbIii gualder.

benku. Ctpoenue. 3a00eBaHus YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
obmena. @yukiuu 6einkoB. depmentsl. Mexanusm aeiictBust. Kimaccsl hepmMeHTaTUBHBIX
peakmuii. Kodepmentsl. Ilpaktuueckoe 3ansaTtne «KadecTBeHHBIE peaknuM Ha
opraHuveckue MoJiekynbel». Ilpaktuueckoe 3anarue «JleHaryparmusi  OEIKOB»
[Ipaktnueckoe 3ansatue «M3yyeHne akTMUBHOCTH aMUJIa3bl».

BuTtamunsbl x)upopacTBopuMbIe, BojgopacTBopuMeble. [IpeBpaiiieHne BUTAMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI META0OJUYECKUX peaKInid. bHodHEpreTHyecKrue MPOIECCHI.
I'makomm3. Hukn Kpebca. Ilens nmepeHoca 31meKTpoHOB. OKHUCICHHE JKUPHBIX KHUCIIOT.
Karabamusm amuHokucnor. ['mokoHeoreHe3. CuHTE3 yTIJIEBOJOB, OEIKOB, KHUPOB.
Merabonutnueckue 3aboneBanms. Ilpaktmdeckoe 3aHstue «Pemenme 3amay  Ha
ASHEPreTUYECKU 0OMEHY.

Knerka. [lonsitue memOpansl. @yHKIIMU MeMOpaH. Buibl Tpancmnopra B KIETKY.



MemOpanHble opraHoujbl. 3aboieBaHUS CBSI3aHHBIE C HapylIeHHEM paloThI
MEMOpaHHBIX OpraHeil, OOJe3HH HAaKOIUIEHUS. THUMBl KOHTAKTOB MEXAY KJIETKaMHU.
3HaueHUE MEXKJIECTOUYHOM KOMMYHHKAIMU JJs1 370pOBbsl opranusma. IIpakTuueckoe
3aHsTHE «/lnanus (kiaeTouka Tpayoe).

SAnpo. VYpoBHHM  yHAaKOBKM  XpOMAaTWHA. XPOMOCOMHBIE  TEPPUTOPHUU.
HememOpaHHBIE OpraHOMIBL.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxnennossie kuciaotel. OCHOBHBIE IPUHIMIIBI cTpoeHus. [IpakTnyeckas padora
«Boimenenne JIHK wu3 OGanmana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Onpeznenenue kadectBa mnpenapatoB JHK ¢ mnomonisio
crekTpodoToMeTpun» (IpU HAIMYUU 000PYIOBAHU).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro neieHust. [IpuHuumb
perumkanuu. [Ipaktudeckas padota «PermnukaruBHas MalmHa (Mrpa-aeMOHCTPALINAS)».
[TpakTuyeckas padota «I 1P (Monens amrmuindukanus Ha Oymare)y.

Myrtaruu. Yto Be3bIBaeT n3meHenus B ctpoenuu JJHK. [Tpunumner penapanuu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mnpoMoTOpay.

I'enetnueckuii koa. Ilpaktuueckas pabora «PemenHue 3amady Ha TE€HETUYECKHI
kom» Tpaucusiuums. [Ipaktuueckas padora «DonguHT OEIKOBY.

Opranuzaiusi reHoMa BUPYCOB IIpOoTHBOBHpYCHBIE CpEACTBA, MEXAHU3MbI HMX
JEHUCTBUSL.

Oprannszanus reHOMa OaxkTepuit AHTHOaKTEpUATHHBIC IIpernaparsl.
Hccnenosatenbckas pabota «PacrpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Oprannsanuss reHoma 3ykapuoT ['eHomHOe penakthpoBaHue. IIpakTuueckas
pabota «PaboTa B COBpeMEHHBIX TeHeTHUYeCKUX Oa3ax maHHbIX. [IpoBemenue In silico
aHaJIM3a OCJIEN0BATEIbHOCTEN TEHOBY.

3. @apmaxonozun (28 uacos)

[Tonstue o nekapcrBax. [IpuHIUNBI TOAX0JA K TMOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metoisl. MccnenoBaTtenbekas padora « DKCIEPUMEHTHI 10
ONPEICIICHUIO0 TOKCUYHOCTH BEUIECTB HA ApTEMUAUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKApPCTBEHHBIX BellecTB. BcacbiBanue
(abcop6rtus) texkapcTB. OCHOBHBIC MEXaHU3MBbI BCachIBaHUA. TpaHCIOPT JIGKAPCTBEHHBIX
BewecTB. ['ensl u Oenku nepBoi (as3el OnoTpancpopmanuu. [IyTu BeIBeIeHUS IEKApCTB
U3 OpraHu3Ma. OKCKperuss U dSauMuHanusa. ['eHbl u  Oenku BTOpod  (hasswl
ouotpanchopmaruu. dapmakoguHamuka. [J1aBHOE W TMOOOYHOE, PE30POTUBHOE H
MECTHOE, MPSAMOE, HENPSIMOe U pedIEKTOPHOE ACHCTBUE.

Bunbr B3aumopeiictBusa jexkapctB. CHHEPrH3M U aHTaroOHU3M IMPU COBMECTHOM



JICHCTBUY JICKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbI CUTHAIUHT. THUIBI KJIETOYHBIX penenTopoB. MemOpaHHBIE:
VMOHHBIE KAHAJIbI, KATAIUTUYECKHE U COMpsDKEHHbIE ¢ (G-OenKkaMu; BHYTPHUKJIETOYHBIE:
LIUATOIIA3MAaTUYECKHE U AJIEpHbIE. MeXaHU3MbI JTUTAHA-PEUENTOPHOTO B3aUMOICHCTBUSI.
CenekTUBHOCTh (M30MPATETBHOCTH) JEUCTBHS, CBSI3b «XUMHUYECKas CTPYKTypa —
dbapmakooruyeckas akTUBHOCTh BEIIIECTBY.

PapMaKoJIOrM4eCKOM MOYJISILIMN CUHAIITHYECKON XOJUHEPIUYECKOU Iepeayu.
MonekynspHbplii MeXaHU3M JeHCTBUS W (dapMakoJOTHYEeCKHe CBoiicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTJIMO00JI0OKaTOPOB 151 Kypapeno100HbIX CPEACTB.
@apMaKoJIOTUYECKass  PEeryJisilus  AKTMBHOCTH  aJpPEHEPIMYECKOro  CHHAICA.
AJIpEeHOMUMETHKH, aqpeHOOJIOKATOphl, CcUMNATONUTUKHU. [IlpakTudeckas pabora
«BrnusiHMe agpeHanuHa Ha CEp/ICUHbIEC COKpaleHus (TporpaMMHOE 00ECTICUCHHUE ).

MonekynsapHas (apMakoJorus aHTHAJUIEPIHYECKUX CpeAcTB. ['MCTaMUHOBBIE
peLenTopsl: TUIIBI, MOJIEKYJsipHas opraHuzauusa. CraOuiamu3atopsl MEMOpaH TY4YHBIX
KJIETOK: MOJICKYJISIPHBIA MEXAHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOIO MPUMEHEHHS,
TOYKHU TPHUIJIOKEHHS 1EUCTBUS UHTMOUTOPOB JTUIUIHBIX MEAUATOPOB.

MexaHn3M NEUCTBHS W NPHUMEHEHUE NPENapaToB, CTUMYJIUPYIOIIUX IPOLECCHI
UMMyHHTETA. DapMakoJOTHUYECKas XapaKTEePUCTUKA HHTEPICUKUHOB: IOJy4YECHHE,
MEXaHU3M JAeicTBUsl, npuMeHeHre. OCHOBBI NaTO()U3HOIOTHN OCTPO(Pa30BOro OTBETA,
Meauanys BocnaieHus. MoJIeKyIsIpHbIi MEXaHU3M IIPOTUBOBOCIIAIUTEIBHOIO JEUCTBUSA
INIFOKOKOPTUKOCTEPOUZIOB,  HECTEPOMAHBIX  NPOTUBOBOCHAIMUTEIBHBIX  CPEICTB.
[IpakTrueckas padota «I MCTOIOTHYECKHE MPerapaThl UMMYHHOU CUCTEMBIY.

[TonaTHE O HApKO3€ M HAPKO3HBIX Mpernaparax. KieTouHblil 1 HEPBHBIM HAPKO3.
@apMaKoOJIOTUYECKas XapaKTEPUCTUKA OTIOEIBHBIX TIPYNIl HApPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh JEHCTBUSI HA ILEHTpaIbHYH cuctemy. lIpaktuueckass paborta
«l'ucronornueckue npenapaTbl HEPBHOU CUCTEMBI.

®uznonornyeckui coH; ¢aszpl cHa. Buasl Hapymienuii cHa [loHsitue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (TMIMHOTHKAX).

MounekyJisspHble acneKkTsl Homuuenuuu. OnuaTtHele penenTopsl, MX THIIBL.
DHke(danuHbl U 3HAOPPUHBI - SHIOTCHHBIE JIMTaH (bl OMUATHBIX PELEITOPOB.

AHTUIICUXOTHYECKOE JIEUCTBUE, BIMSHHE Ha (YHKUHIO SKCTpanupaMuIHON
CUCTEMBI, SMOLIMOHAIBHYIO cepy, PBOTHBIA LIEHTP, apTEepUAIbHOE JIaBJIEHUE, LIEHTP
TepMOpETYJLUU. MoJIeKyIJIsIpHbIE MEXAHU3MbI JEUCTBUS HEUPOJIENTUKOB, BIUSHUE HA
no(aMHHOBBIE, CEPOTOHUHOBBIE, a[PE€HO- U TUCTAMUHOBBIE PELENTOPHI, X JEHCTBUE HA
KJIETOYHblE MEMOpaHbl, Ha JIENOHMPOBAHHE TKAaHEBBIX MOHOaMUHOB. [loTeHrman-
3aBUCUMbIE HATPUEBbIE KAHAIIBI KAK MUIICHH JEHCTBUSA MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOMPOBAHUS MOTEHIIMAT-3aBUCUMbBIX HATPUEBBIX KAHAJIOB MECTHBIMU AaHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcnpeccun A0()aMUHOBBIX M CEPOTOHHMHOBBIX
pelienTopoB B Mo3re Mbltiei». MccnenoBarenbckas padbora «lloBeneHueckue TeCThl Ha



peiokax Danio rario. Caemno-temHas kamepay. MccnenoBarenbckas —pabora
«IToBenenueckue TecThl Ha pbiOKax Danio rario. OTkpsITOE Moje». MccnenoBaTenbekast
pabora «IloBenerueckue TecThl Ha pbiOKax Danio rario. CtaifHOE TOBEICHUEY.

Moayab «MoJieKyJIsipHbIe 0CHOBBI cejieknum» 9 Kirace (68 yaca)
1. Monexynapuas ouonozus. (20 uacoes)

OcHOBHBIE BEXU Pa3BUTUS MOJIEKYJIIPHOI OMOJIOTHU.

Hyxnennossie kuciaotsl. OCHOBHBIE PUHIUIIBI cTpoeHus. [IpakTuueckas pabora
«Beigenenne JIHK u3 Oanana». Ilpaktuueckas pabora «Monens JHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ mnomorrsio
criekTpodoroMeTpun» (IIPU HATUIHH 000PYI0BAHUS).

MartpuuHble CUHTE3bl. Pennukanus — OCHOBa KJIETOYHOTO AeineHus. [IpuHuumb
permkanuu. [Ipaktudeckas padota «PerukaruBHas mMammHa (Urpa-IeMOHCTPALINA)Y.
[IpakTuueckas padota «I1LP (Monens ammndukanus Ha Oymare)y.

MyTtarmuu. Yto Be3bIBaeT n3mMeHeHus B ctpoenuu JJHK. [TpuHuuner penapanuu.

Tpanckpunius. [Ipaktudeckas padorta «Cuina mpomMoTopay.

I'enetnueckuit kon. [lpaktuueckas pabora «PemieHue 3amady Ha TEHETUYECKHM
ko1 Tpancsmus. [Ipaktuueckas padora «DoaauHT OEITKOBY.

Opranuzanusi reHomMa BUPYCOB I[IpOTHBOBUPYCHBIE CpPEICTBA, MEXAHM3Mbl HX
JEUCTBUSL.

Opranuzanus reHoMa OaxTepuit AHTHOAKTEepUaIbHbIE IIperaparsl.
Uccnenosarenbckas padota «PacipocTpaneHrue aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepUiD»
Opranuzaiusi reHoMa 3ykapuoT ['eHoMHOe penaktupoBanue. [IpakTudeckast padota
«Paborta B coBpeMeHHBIX TeHeTH4ecKuX 0azax nmaHHbIX. [IpoBenenue In silico ananmsa
MOCJIE0BATEIbHOCTEN TEHOBY.

2. Monexynapuote ocnosot 2enemuxu (20 uacos)

[Ipenmer reHeruku. Kparkas uWcTOpusi pa3BUTUA  TPEICTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K IpU3HAKY: KaK packpacuTh Kota. Yto takoe npusHak? [1yTs OT rena 1o
npuszHaka. Myrtamuu. Ajiend. ['eTepo3urotsl U TOMO3WrOoThl. JIOMHUHAHTHBIE U
peueccuBHble aienu. PomeBas wurpa «Aimenw». HccnmemoBaTenbCKUid  TMPOEKT
MyTarennbie (GaKkTOpBbI.

['enpl cTposT opraHu3M. BrirodeHHe W BBIKIIIOUYEHHE OOJBIIOTr0 Habopa TeHOB.
Kax kieTku moHuMaroT, Kakue reHbl T0JDKHBI pabotath. PoneBas urpa «Cynbp0a KIeTKn.
I'enbi-nepexmouarenu. [IpakTuueckoe 3aganue « AJITOPUTMBI JJI KIETOKY.

JIMCKpeTHOE HACJIeOBAaHUE MPU3HAKOB. 3aKOHBI MEHHENs: OJUH T€H - OJIUH
npusHak. Cxema ckpeluBaHus. 3aKOH €IWHO00pa3us THOPHUIOB MEPBOr0 MOKOJICHHUS.
[IpakTuyeckoe 3amanne «EnuHooOpa3ue mepBOTro MOKOJIEHUS». 3aKOH pacCIIeIICHHUS



IIPU3HaKa BO BTOPOM IokojeHuu. [Ipaktnueckoe 3ananue «Pacimennenue Bo BTOpoM
IIOKOJICHUW». VccaenoBarenbeKuil MpoeKT «3aKoHsbl I'. MeHaens B SKCIIEpUMEHTE.

3akoHbl MeHzel: HECKOJIBKO T'€HOB - HECKOJBKO MPU3HAKOB. JurubpuaHoe
ckpemBanue. HesaBucumoe pacxoxnaeHue xpomocom. IIpaktuueckoe 3amaHue
«Pemerka [lennera». CuenieHHOE HAaClIeI0OBaHUE.

B3anMozeiicTBue reHoB. AJUIenpHOE M HealulelbHOe. IIpakThueckoe 3aHATHE
«B3auMonelicTBYs TEHOB (MOJEINPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue nosa. [Toaossie xpoMocombl. Camilsl U camku. Biusiaue paktopos
OKpyXKarouie cpenapl. XpOMOCOMHOE ompeneiacHue noja. [lomoBsle XpoMOCOMBI.
[lpaktuueckoe 3amanue «HacnemoBanue, cuemneHHoe ¢ mnojgom». [IpoGiema
JTOTIOJIHUTENIBHOU X-XpPOMOCOMBI Y KEHILIMH. T PEXIIBETHBIE KOILIKH.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

I'ensl B nomyssnusx: Benukoe pasHosecue. [lomyssamus. YacToTel BctpeuaeMocTu
npu3HaKka u amiens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3amanne «4acTtoTsl
alieneil, reHoTunoB U (deHoTunoBy. MccnegoBaTenbckuit MpPOEKT  «AHaNIMU3
TE€HETUYECKON CTPYKTYpbl NOMyJsIUHU (Ha OCHOBE 3aKoHa Xapau-BaitHbepra)y.

[Tonynsiuuu MEHSAIOTCS: YMCJICHHOCTh, MUTpAlMs M BbIOOp cymnpyra. DakTopshl,
KOTOpbIE BBIBOJAT TOMYJSIUUIO W3 paBHOBecus Xapau-BaiinOepra. YucieHHOCTH
nonynsiuud. PoneBas wurpa «3ddexr ocHoBatens». PoneBas wurpa «Oddexr
OyThUIOYHOTO TOpJbIKa». Jlpelid renoB. Myrtanuu. HeciydaitHoe ckpemmBaHUeE.
N3ossust.

[lonynauuu  MEHSAIOTCS:  €CTECTBEHHBbIM  oTOOp. MexaHu3sm  JelcTBUS
ecTecTBEHHOTO 0TOOpa. JIBrkyiuit otoop. Ponesas urpa « ECTeCTBEHHBIN 0TOOD.

MoaudukanroHHas U3MEHYUBOCTbD. Craructuyeckue 0COOEHHOCTH
Mo u(DHUKAIIMOHHONW M3MEHUHUBOCTH. MccaenoBaTenbckue paboTsl «MoaudukamoHHas
M3MEHUYMBOCTh PACTEHHUM B MPEIEIIaX BALLETO MECTA KUTEIbCTBA.

HacnenoBanue KOIMYECTBEHHBIX NPU3HAKOB. KOJIMYECTBEHHbIE ITPU3HAKMU.
CpenoBast u3MeHYMBOCTH npu3Haka. Koadgduiment Hacnexyemoctu npuznaka. OTBeT Ha
otoop. Ilouck reHoB KOJIMYECTBEHHBIX MpU3HAKOB. OJHOHYKJICOTHU/IHBIC BapHaHTHI
reHoB. JIHK-uumn. [TotTHOreHOMHBIN aHAIU3 acCOUaIH.

«Omb1»y Hag reHoMoM. IloctreHomuasi spa. OOpatHasi reHeTrka. « OMUKCHBIC»
uccienoBanus. [Iporeom, Mmerabonom. [IpakTudeckoe 3aganue « ATpOHOMBD.

JlomecTuKaiys M IEHTPBI T€HETHYECKoro pasHooOpasms. Iloucku pacTeHuii ¢
«XOpPOIIMMUY» TPU3HAKAMU IS 4YeloBeKa. LIeHTphl TeHeTHYecKoro pa3zHooOpasus.
Huxomait MiBanopuu BaBmiioB. Ceneknus. KoMOMHanMoHHass W THOPHIHAS CEICKIIHS.
I'erepo3uc. Ilpaktnueckoe 3amaHue «l OMOJIOTMYECKHE PSAbl  HACIEICTBECHHOU
VM3MEHYHUBOCTH.

CoxpaHuTh U U3YUUTh I'€HbI, YTOOBI MEHATh Oyayiee. Kak nmpaBuibHO XpaHUTh



reHbl. Kosmekiuu  reHeTudyeckux  pecypcoB  pactenumit. [IpakTtukym  u/wim
UCCIIEIOBATEILCKUN TPOCKT «MeToabl KyJIbTHBUPOBAHUS In Vitro ISl COXpaHEHUS
TEHETUYECKUX PECYPCOB PACTCHUM U JIJISI YCKOPEHHOW CEJICKIIMMNY.

['eHeTnueckue NEHTpHl B Halled cTpaHe. e 3aHUMAarOTCSI TEHETUKOW |
TEHOMMKOU JIJT HYK]I CEJIbCKOTO XO3S1CTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUHOU JEATEJBHOCTHU

3aHATUS B paMKax NpOrpaMMbl HaNpaBICHbl Ha OOECIEYEHHE JOCTUKEHUS
IIKOJIbHUKaMH  CIEAYIOUMX  JIMYHOCTHBIX, METAlpPEAMETHBIX W  MPEIMETHBIX
00pa30oBaTENIbHbIX PE3YJILTATOB.

JIN4YHOCTHBIE pe3yJIbTaThl:

B cgepe epadsicoanckoco eocnumanusi. TOTOBHOCTb K  KOHCTPYKTHBHOU
COBMECTHOM JIEATEIBHOCTH IPH BBIITOJIHEHUH UCCIIEIOBAHUI U IIPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHUMAHMIO ¥ B3aMMOIIOMOIIIH.

B cgepe nampuomuueckoco eocnumanus: OTHOILIEHUE K OMOJIOTHUH KaK K BaXKHOU
COCTABJISIFOLIEN KYyJBTYpbl, TOPAOCTh 3a BKJaJ POCCHICKHX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKH.

B cghepe Oyxosno-Hpaecmeennoco 6ocnumamnus: TOTOBHOCTb OIICHUBATh
NOBEJCHUE M IIOCTYNKH C TO3ULIUU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KYJIbTYpbl; IOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O aCIIEKTa JACSATEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cpepe scmemuueckoco 6ocnumamnus: TIOHAMaHUWE poOJIM OHOJNIOTMHM B
(OpMHUPOBAHUHN ICTETUYECKON KYJIbTYPhI TUUHOCTH.

B cghepe ¢uzuueckozo eocnumanus, opmuposanus Kyibmypul 300p08bs U
IMOYUOHANTLHO20 ON1a20NOAY4UsA.; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[10pPOBBIO U
YCTaHOBKA Ha 3/10pOBbIil 00pa3 >ku3HM (30pOBOE MUTAHUE, COOTIOCHIE TMTHEHUYECKUX
IPaBUJI U HOPM, COaTaHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, pEryJspHas puznueckas
aKTUBHOCTbD); OCO3HAHHE MOCIIEICTBUN U HETIPUSATUE BPEIHBIX IPUBBIUEK (YIOTpeOIeH e
QJIKOrOJIsl, HApKOTUKOB, KypeHHE) W HHBIX (GopM Bpeaa il (PU3UYECKOTO U
MICUXUYECKOTO 3/10POBbs; COONIOAEHUE MpaBUil O€30MaCHOCTH, B TOM YHCII€ HaBBIKU
0€e3011acHOro MOBEACHUS B MPUPOAHOM cpesie; c(hOPMUPOBAHHOCTh HABbIKA pe(iIeKCuH,
yHpaBiieHUEe COOCTBEHHBIM SMOILMOHAIILHBIM COCTOSIHUEM.

B cgpepe mpyooeozo 6ocnumanus: akTUBHOE ydacTHE B PELICHUM MPaKTUYECKUX
3aja4 (B paMKax CEMbH, LIKOJbI, TOpOAa, Kpas) OMOJOTHYECKOW U HKOJIOTMYECKOM
HaIpPaBJICHHOCTHU, MHTEPEC K MPAKTHUYECKOMY HU3Y4YEHHIO mHpodeccHii, CBSI3aHHBIX C
OHOIOTHEe.

B cgepe sKonocuueckoco eocnumanus:  OpUEHTAlM Ha T[PUMEHEHHUE
OMOJIOrMUECKUX 3HAHUW MPU PEIICHUH 3a/1a4 B 00J1aCTH OKPYIKaIOLIEH CpeJibl; 0CO3ZHAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTEeH WX PEICHUS; TOTOBHOCTD K YYAaCTHIO B TPAKTUUYECKON
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

B cgepe nonumanus yewnocmu HayuyHo20 NO3HAHUA: OPUEHTALUS Ha
COBPEMEHHYIO CHCTEMY Hay4HbIX MpPEICTaBIEHUH 00 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTAX, B3aUMOCBSA3SAX YEJIOBEKA C INPUPOJHOW U COLMAJIBbHOU Cpenou;



MOHUMAaHUE POJU OMOJOTUYECKON HAyKU B (DOPMUPOBAHUHM HAYYHOTO MHUPOBO33PEHMUS;
pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTH, MHTEpECca K OMOJOTUYECKOM HayKe, HABBIKOB
UCCJIEI0BATENBCKON AEATENBHOCTH.

B cgpepe adanmayuu xk usmeHAOWUMCA YCIOBUAM COYUATBHOU U NPUPOOHOU
cpeovl: ajieKBaTHas OICHKAa M3MEHSAIOMIMXCA YCIOBUM; TPUHATHE PEIICHUS
(MHIMBUAYadbHOE, B TPYMIE) B HM3MEHSAIONIMXCA YCIOBUSAX HAa OCHOBAHMM aHAIM3a
Ounonornyeckor mHGOpMaINK; MUIAHUPOBAHUE  JCHCTBUUA B HOBOM  CHUTyalluu
Ha OCHOBAHHMH 3HAHHUI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJibTAThI:

B cghepe osnadenus ynusepcanvuvimu yueonvimMu nO3HABAMETbHBIMU OCUCTNEUAMU.
ba3oBbie TOrnyYecKue ACUCTBUSL:
® BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHbIC MPHU3HAKU OHUOJOTUUECKUX
00BEKTOB (SIBJICHUIN);

® YCTaHABIWBATH CYIICCTBCHHBIM TMPHU3HAK KJIACCU(PUKAINK OHOJIOTHICCKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHECHUS,
KPUTEPHUH TIPOBOJUMOTO aHAJIN3a;

e ¢ y4€éTOM NIPEIOKEHHONW OMOJOTHUECKOMN 3a/Ja4M BBISBIISITh 3aKOHOMEPHOCTH H
MPOTHBOPEYHMS B pacCMaTpUBaeMbIX (akTax W HAONIOJACHHSIX; Mpearath
KPUTEPHUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN 1 MIPOTUBOPECUHIA;

® BBIABIATh JASHUINATHI HHPOPMAIUU, MAHHBIX, HEOOXOAWMBIX I PEIICHUS
ITOCTaBJICHHOM 3a/1a4H;

® BBIABIATh TMPUINHHO-CICACTBEHHBIC CBSI3M TPH M3YYCHHH OHOJOTHYECKUX
SBJICHUW W TIPOLIECCOB; JI€JIaTh BBIBOJBI C HCIOJIb30BAHMEM JICTYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH, (OPMYIUPOBAThH
TUNOTE3bI O B3aNMOCBSI3X;

® CaMOCTOSITEILHO BBIOMpATh CMOCOO penieHus ydeOHOW OMOJOTMYECKON 3ajauu
(cpaBHHUBATh HECKOJIKO BapMAHTOB PEIICHUS, BEIOMPATh HAMOOJIee TTOAXOIAITHI
C Y4ETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble Hccae10BaTeILCKUE JEHCTBHSL:
® ICIOJIb30BaTh BOIIPOCHI KaK UCCIE0BATEILCKUI HHCTPYMEHT TIO3HAHNS;

e (opmynupoBaTh BONPOCH, (PUKCUPYIOIIME pPa3pblB MEXKIY pealbHbIM U
KENMAaTeIbHBIM  COCTOSIHUEM  CUTyallMM, OO0BEKTa, W  CaMOCTOSTEIHHO
yCTaHABIUBATh HCKOMOE U JTAHHOE;

e (QopmupoBaTh  ruUnoOTe3y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHH,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

® TIPOBOJIUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIJIaHy HAOJI0/IeHNE, HECTIOKHBIH
OMOJIOTHYECKHU JKCIIEPUMEHT, HEOOJBIIIOE HCCICNOBAHUE TI0 YCTAaHOBICHHUIO
0COOEHHOCTEH OMOJIOTNYECKOT0 00BeKTa (TIpoliecca) n3ydeHus,

® TIPUYMHHO-CJCACTBEHHBIX CBS3€d W 3aBUCUMOCTEH OHMOJIOTHYECKHUX OOBEKTOB
MEXIy COOOM;



OLICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpMAIUIO, MOJIYUYECHHYIO B
X0JI¢ HaOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYJIUPOBATh OOOOIIEHUST W BBIBOJABI MO pe3yJbTaTaM
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYyYEHHBIX BHIBOJIOB U 000OIIECHUH;

IIPOTrHO3UPOBATH BO3MOKHOE JalibHEMIIIee pa3BUTHE OUOTIOTHYECKUX MPOIIECCOB U
UX TIOCNEJCTBUS B aHAJIOTHYHBIX WM CXOIHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmarmeii:

IPUMEHSThH Pa3IMYHbIe METO/Ibl, UHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE
Ouosornueckod WH(POPMAIUA WM JAHHBIX W3 KCTOYHUKOB C Yy4ETOM
PEIJI0KEHHON yueOHOM OUOIOTrHYecKoi 3a1auu;

BBIOMpaTh,  aHAJU3UPOBaTh, CHUCTEMATU3UPOBATH W  UHTEPIPETUPOBATH
OMOJIOTUYECKYI0 HHPOPMAIIMIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS;
HaXOJUTh CXOJHBIC apTyYMEHTHI (ITOITBEPKIAIOIINE WU OMPOBEPraroirie OJIHY 1
Ty K€ UJICI0, BEPCUIO) B Pa3IUUHBIX HH(HOPMAIIMOHHBIX UICTOUHHUKAX;
CaMOCTOSTENIbHO BRIOMPATh ONITUMAJIbHYI0 (OpMY Tpe/IcTaBlIeHUs HHMOpMAIUH U
WUTIOCTPUPOBATH PEIIAEMBIE 33/1a4H HECJIIOKHBIMU CXEMaMHU, THArPAMMAMU, HHOMN
rpaduKoil 1 KX KOMOUHAIIUAMY,

OIICHUBATh HAJEKHOCTh OHOJIOTMYECKOW HMHGOpMAIIMK TI0  KPUTEPHSM,
PEIJIOKEHHBIM YUUTETIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEILHO;
3allOMHMHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 MH(POpMAIIHIO.

B cghepe osnadenus ynusepcanvhviMu yueOHbIMU KOMMYHUKAMUBHBIMU OeliCeUIMU
OOmieHue:

BOCIIPMHUMATh U (POPMYTUPOBATH CYKJICHUS, BBIPAXKATh SMOLUM B IMPOIECCE
BBITIOJIHEHUS MPAKTUYECKUX U T1a00paTOPHBIX paboT;

BBIPAKaTh €051 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
pacno3HaBaTh HeBepOaJbHbIE CpPEACTBAa OOIIECHHSA, MOHUMATh 3HAYEHHUE
COIMAIbHBIX 3HAKOB, 3HATh W PACMO3HABATH MPEANOCHIIKA KOH(IMKTHBIX
CUTYaIMi B CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPEHUsI JPYTUX, MPOSABIATh YBAXKUTEIHHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOU popMe HopMyIMpoBaTh CBOM BO3PAKEHUS;

B XOJI¢ JMaJiora W/ TUCKYCCHH 3371aBaTh BOIIPOCHI IO CYIIECTBY 00CykKIaeMon
OMOJIOTUYECKOW TEeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIE HA pEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue OaroenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOU CYXKICHHUS C CYXICHHUSIMH JIPYTUX YYACTHHKOB JHAJIOTA,
0OHapy>KUBaTh PA3IUYUs U CXOACTBO MO3UIIHII;

nyOJMYHO MPENCTABIATh PE3yJbTAaThl BBITOJIHEHHOTO OHOJOTMYECKOIrO OIbITa
(3KCcTIepUMEHTA, UCCIEA0BAHUS, IPOEKTA);



CaMOCTOSTENIbHO BBIOMpATh POpMAT BBICTYILJICHUS C YUETOM 3a]1a4 MPE3CHTALIMH U
OCOOCHHOCTEW ayIUTOPUU M B COOTBETCTBUU C HHUM COCTaBIATh YCTHBIE U
IIACbMEHHBIE TEKCThI C UCIIOJIb30BAHUEM WLIKOCTPATUBHBIX MAaTEPUAJIOB.

CoBmMmecTHas ACATCIBHOCTD (COTDVI[HI/I‘ICCTBO):

NOHUMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOWM W WHAWBUIYaTbHOMN
paboThI TIpH pEIICHUH KOHKPETHON OMOJOTHYECKON MpOoOIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh MPUMEHEHHUS TPYNNOBBIX (OPM B3aMMOJICHCTBUS TIPU PEUICHUU
MIOCTaBJICHHON y4eOHOM 3a1auu;

MIPUHUMATH 1[€JIb COBMECTHOM JEATENbHOCTU, KOJUIEKTUBHO CTPOUTD JIEUCTBUSA MO
e€ JOCTIKEHHUIO: PACTIPENENsITh PO, JA0roBapUBaThCs, 00CYKAATh MPOIECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHHUSI HECKOJIbKHX JIIOJIeH, TIPOSBIATh TOTOBHOCTH
PYKOBOJIUTD, BBIOJIHATH MOPYYECHUS, TOAUUHITHCS,

IJIAHUPOBATh OPTaHMU3alMI0 COBMECTHOW pPabOThHI, ONpENENsiTh CBOIO poib (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXAy YJIC€HaMH KOMaHJbl, y4aCTBOBAaThb B T'PYNIIOBBIX
dbopmax padoTsl (00CYykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE ITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh pa0OThI, IOCTUTATh KAYECTBEHHOIO PE3yJIbTaTa M0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPOBATH CBOM JICUCTBUS C IPYTHUMU YWICHAMU KOMaH/IbI;
OIICHMBAaTh KAa4eCTBO CBOEro BKJIaJa B OOMUA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHMBATh PE3YJIbTAThI C UICXOIHOM 3a/aueil ¥ BKJIAJ] KaXKJI0r0 YJeHa KOMaH/Ibl B
JOCTUKEHUE PE3yJIbTaTOB, pa3AeyisiTh cPepy OTBETCTBEHHOCTH M MPOSBISTH
TOTOBHOCTbH K MPEJOCTABICHUIO OTUETA MEPE]l TPYIIIO;

OBJIAJETh CHUCTEMON YHUBEPCAIbHBIX KOMMYHMKATUBHBIX JCHCTBUI, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M IMOIIMOHAILHOTO
MHTEJJIEKTA IIKOJIHbHUKOB.

B cgepe oeradenus ynusepcanvuvimu yueOHbIMU PeSYNAMUBHLIMU  OCUCMBUIMIU.
CamMoopranu3aimsi;

BBISIBJISITH MIPOOJIEMBbI Ul PELIEHUS B JKU3HEHHBIX U YYEOHBIX CHUTyalUsiX,
UCIOJIb3Yys OMOJIOTUYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAX0/IaX TPUHATHS PEeUICHUH (MHIUBHUTYATbHOE,
NPUHITHE PEILICHUS B TPYIINe, IPUHATHE PELICHUI TPYIINOi);

CaMOCTOSITENIFHO COCTAaBJISITh alTOPUTM pEIIeHUs 3agayd (WM €ro 4YacTh),
BbIOMpaTh CHOCOO pelleHus Y4yeOHOM OWOJIOTHYECKOM 3amadn ¢ Yy4EToM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATH
IpejaracMble BapUaHThI PEILICHUN;

COCTaBIISITh IUIAaH JeWcTBUU (TUIaH peaju3alud HAaMEUEHHOTO ajropurMa
pEIIeHus1), KOPPEKTHPOBATh MPEJIOKEHHBI AITOPUTM C yUETOM TMOYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHBAINH U pedICKCHH;

JaBaTh aJICKBATHYIO OLICHKY CUTYallUX U IpeyIararh IjiaH €€ N3MECHECHMS,
YYHUTBIBATh KOHTEKCT U NPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU
pelieHnn y4eOHOM OMOJIOTMYECKOW 3aJaud, aJanTUpOBaTh pEUICHHE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

OOBSACHATh NPUYMUHBI JOCTHKEHUS (HETOCTUIKEHUS) PE3YJIbTATOB JIESITEIILHOCTH,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaXOIUTh IIO3UTUBHOE B
MPOU3O0IIEAIIEH CUTYAlUH;

BHOCUTb KOPPEKTHBBI B JEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBLINXCS CUTYallUid, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM.

OMOIMOHAJILHBIN UHTEIUIEKT:

pas3nuyarh, Ha3blBaTh W YHPABISATH COOCTBEHHBIMU SMOLMUSMU MU SMOLUSAMHU
APYTHX,

BBISIBIISITH U AHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

CTaBUTh c€0sl Ha MECTO APYroro 4eloBeKa, MOHUMaTh MOTHBBI M HaMEpPEHUs
ApYTOTO;

PEryJIupoBaTh CIOCOO BHIPAYKEHUS IMOLIHI.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBCA K IPYTOMY YEJIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE NMPABO HA OLIMOKY U TaKOE e MpaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAIbHBIX YUEOHBIX PETYJISATUBHBIX ACHCTBUM, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTpPEHHSIS
NO3ULUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTHU (yIpaBJiieHUs cOO0Oil,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeameTHbIe pe3yabTaThl OCBOSHHUS MPOrPaMMBbI
B no3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— TpUOOPETEHUE ONbITa UCMOJIB30BAHUSI METOIOB OMOJIOTMYECKON HAYKH C LIEJIBIO

U3Yy4YEHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN U MPOIECCOB: HAOIIOICHHE, OMHUCAHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTMYECKUX ONBITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHYECKUX PUOOPOB U HHCTPYMEHTOB;

(bOpMI/IpOBaHI/Ie YMCHUA HMHTCTPUPOBATH OMOJIOrMYeCKHE 3HAHMS CO 3HAHHUSIMH U3

JIPYTUX Y4E€OHBIX MpeaAMETOB ((PU3NKU, XUMUHU, Teorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBaHne yMeHUl pemiath yueOHbIe 3aaun OMOJIOTUYECKOTO COIepKAHUS,
BBISIBIIATH ~ NPUYMHHO-CJICICTBEHHBIC  CBSI3M,  IPOBOJUTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUEThI, J€JIaTh BHIBOJBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

— ¢opMupOBaHHE YMEHHS TUIAHUPOBATh y4eOHOE HCCIEAOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTaBICHHOU 1eJIh: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/la4yd MCCIIEIOBaHUsA, BBIOMpATh AJEKBATHO NOCTABICHHOW WLEIM METOJbI, AENaTh
BBIBO/JIBI IO pE3yJIbTaTaM UCCIIEOBAHMS WIN MPOCKTHOMN AESTEIbHOCTH;

— ¢opMHupoOBaHHE  HWHTEpeca K  yriayOJNeHWt0o  OMOJOTHYECKUX  3HAHWM
(mpenmpoduibHas TOATOTOBKA U TIpo(deccruoHaabHas OPUEHTAINS) U BBIOOPY OMOJIOTHH
KaK Mpo¢MIBHOTO peIMeTa Ha CTYIIEHH CPEIHETO MOJIHOTO 00pa30BaHus il OyayIien
Mpo)eCCUOHATTEHON NIeATEIbHOCTH, B 00JIacTW OWOJIOTHMH, MEIUIMHBI, SKOJIOTHH,
MICUXOJIOTUH, BETEPUHAPUH, CEITBCKOTO X0351CTBA;

— BIAJCHUE HaBblKaMuU paboTel ¢ uWH(MOpManUed EeCTECTBEHHO-HAYYHOIO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aAWarpaM™m, MoOJEJeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
MH(}OpMaAIUU U OLIEHKH €€ T0CTOBEPHOCTH;

— YMEHHE UHTETPUPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSMHU JIPYTHX y4EOHBIX
MPEAMETOB; UHTEPEC K YIIyOJeHUI0 OMOJIOrMYECKUX 3HAHUN U BBIOOPY OMOJIOTHMHU KaK
npodUIBLHOTO TpeaMEeTa Ha YPOBHE CpeaHero oOlero oOpa3zoBaHus st Oymaylieit
npodeccuoHanbHON AESITENBHOCTY B OO0JAaCTH OWOJOTHUH, MEIUIMHBI, JKOJIOTHUH,
BETEpUHAPUH, CEJIBCKOIO0 XO35IMCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, TICUXOJOTHH,
UCKYCCTBA, CIIOPTa - UMETh YETKUE MPEACTABICHUS O MAaTEPUAIMCTUYECKONW CYLUIHOCTH
T€HOMOB KMBBIX OPTAaHU3MOB U PETYJISIHNIO UX PAOOTHI;

— 3HAHHE OCHOBHBIX (DaKTOPOB OKPY’KAIOIICH CpE/bl, BIMSIONIUX HA PA3BUTHE U
CYILIECTBOBAHME JKUBBIX OPraHU3MOB, aAaNnTalui K (haKTOpaM OKPYKarolel Cpebl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCIIOJIb30BAHUS €€ JTOCTUKEHUN B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTH MCIOJIb30BAHMS KUBBIX OPTaHU3MOB IS
IIPOU3BOJICTBEHHBIX HY K] YEJIOBEKA;

— 3HAHHME OCHOBHBIX MOJXOJIOB CEJICKIIUU U OMOTEXHOJOTUU KYJIbTYPHBIX PACTCHUIA,
XapakTepu30BaTh TEHETHYECKH  MOAU(MUIIMPOBAHHBIE  PACTECHHS, ONEPUPOBATH
MOHATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIys, MyTareHe3, TCHETHUIECKOE PEAaKTHPOBAHUE;

— TIOHUMAaHWE  MOJICKYJSAPHBIX  MEXaHW3MOB  peaju3allid  HAaCIEJCTBEHHOMN
uH(opMaIK 1 yMEHHE CBOOOTHO ONEPUPOBATH OCHOBHBIMH MOHITUSIMU MOJIEKYJISIPHOMN
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMHUKH, METareHOMHKH, TPOTEOMUKH;

— 3HAaHHWE OCHOBHBIX 3a00JIEBaHMI YETIOBEKA, MEXaHW3MOB MX Pa3BUTHS, CIIOCO0aX
WX IUATHOCTHKY U JICUCHUS;



— (opmupoBaHue yMEHHS WCIIOJIH30BATh MOHSATUHWHBIN anmapaT U CUMBOJUYECKUN
A3bIK TE€HETHKH, TPAMOTHOE IPHUMEHEHUE HAYYHBIX TEPMHUHOB, NOHSTHN, TEOPUH,
3aKOHOB JUIsl OOBSCHEHHS HAOJII0JaeMbIX OHOJOTUYECKUX OOBEKTOB, SIBICHUN U
MPOIIECCOB, MO3BOJISIONIUX 3aJI0KUTh (PYHIAMEHT HAy4YHOTO MUPOBO33PEHUS.

B 1ieHHOCTHO-OpHEHTallMOHHOM cdepe:
— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHH MOJICKYJIIPHON OWOJ0oTHN
MO3BOJIIET YCIEIIHO pellaTh TaKhe 3J000HEBHbIC TPOOJIEMBbI, KaK OXpaHa

Oprmanmeﬁ cpeabl, COXpaHCHUC 3/IOPOBbS YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHC
OKOCHCTEM.



TEMATHYECKOE INTAHUPOBAHUE

Moayab «Kak ;KUBOTHBIE M PACTEHHUS NPUCIIOCAOINBAIOTCH (IBOJIIOIUOHHAS
3K0JI0THs) 5-6 Kaacchl (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTMYCCKUX aTanTaIui.
[Touemy opraHu3MbI He
CTaHOBSATCS OCCKOHECYHO
OOJBIIMMH, MAJICHEKUMU,
BCESTHBIM.

TeMbl OcHOBHOE coaepxaHmne JlesiTeILHOCTH
IIKOJIbHUKOB
1. Ml nccesienyem CBoiicTBa U CTPOEHUE KUBBIX Uccnenosarensckue
JKUBbIE 00bEKThI OpraHU3MOB (CTpOCHHE KIIETKH). | paboThl «Bce mu (CHHUTIBI,
(6 9) Bun, ocobp — opranusm kak Oemkm, Oepe3sl W T.I.)
eauHas cuctemMa. Ajantanuu OJINHAKOBBIE?
(mpucnocobnenus). [lousarue DOTOKBECT.
roMeocTasa KUBoro opranusma. | I[Ipakruueckas pabora
Crioco0bl ero nojaepxKaHusl. «CocraBnsieM KHUTY
OrpannueHus PEKOpJIOB  pacTEHUH U

JKUBOTHBIX HAIICTO Kpas».

2. Bausinue
OKpY:Kamouei
cpelbl HA JKUBbBIE
opranusmbi (12 9)

@aKTOpPBI OKPYXKAIOIIEH Cpebl
(abmoTnueckue, OUOTUYECKHE,
aHTpornoresssie). [lpumepsl
abnoThyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEACATEIIHHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OCHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCITOCOOJICHUS KUBBIX
OpPraHu3MOB K a0OMOTHYECKHUM
dakTopam. [IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCThH U CBET.

[IpakTyeckoe 3aHsTHE
«IBet u Temno» (KyOuku
Jb/1a B3BECUTB, MTOJIOKHUTh
B yamku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasin).

[IpakTnueckoe 3aHsTHE
«Yro pacTBOpsieTcs B
BOJI» (IKCIIEPUMEHT
«Kuaxuit mom»).
[IpakTueckoe 3aHsATHE
«JInddy3us BemiecTs B
BOJIe (pacTBOPHI)»,
«JIBKeHME paCTBOPOB MO
LBETKY.

[IpakTnueckoe 3aHsATHE
«JIen mimaBaet B Boae
(aiicOepru, 3amep3aHue
BOJOEMOB)».
[IpakTrueckoe 3aHsATHE
«Jlen nmpu 3amep3aHun




paciupseTcs»
(pa3pylilieHre KaMHs
(mouBooOpazoBaHme),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsITHE
«ly6ay (kyOuku apaa
3aBEPHYTb B Pa3HbIN
MaTepHal, B3BECUTb).
[IpakTyeckoe 3aHATHE
«ITurMeHTh) (MOKHO
pa3aenuTh Ha BATMaHe
KpacuTeNIu u3
(doMacTepoBy.
[IpakTueckoe 3ansaTHe
«Kak >KMBOTHBIE IJTABAIOT
B BOJIe» (DKCIEPUMEHT C
MIUATIETKOM ).
HccnenoBarenbckue
pabotsl «BnusHue cBera
(Teria, BJIaXKHOCTH,
COCTaBa MOYBbI) Ha
pacTeHHs B €CTECTBEHHBIX
WJTH KCKYCCTBEHHBIX
YCIIOBUSX» (HA JOCTYITHOM
MaTepuare).

3. B3aumopaeiicTBus
KMBbIX OPraHU3MOB

(4 1)

buotnueckue GaxTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHUJIOBBIX
B3aMMOOTHOLIEHUH.
KosBounonus (XUIHUK-KEPTBA;
HapasuT-X035IMH) DBOJIOIHUS
CTpateruii JoObIBaHUS THUIITH.
CommansHocTh. Bunpi-
BcesieHUbl. [lepeyens pacTennit-
BpPEIUTENEH.

UccnenoBarensckas
pabota «Habnronenus 3a
B3aMOOTHOIIICHUSIMU
YKUBOTHBIX TIPH
TOOBIBAHUH ITHIIH
(KOPMYILKH JJIsI ITULL, JJI51
TOPOJICKUX WUJIU CETBCKUX
YKUBOTHBIX). BeO-
Kamepb».
UccnenoBarensckas
pabota
«PacnpocTpanenue
BUJIOB-CUHAHTPOIIOB B
Hanie MECTHOCTH




4. Yesi0BeK B :KU3HHU
pacTeHu u
’KHUBOTHBIX? (6 1)

AHTponoreHHbie (HaKTOPHI.
[IpaBaa i1, 4TO MEPBOOBITHHIE
JIFOJY )KWJIA B TADMOHMH C
npupoaoi. OgomaliHUBaHuE U
IPUPYUYCHUE )KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenarb. KyabTypHbIE pacTeHUS U
ux aukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3znooOpa3zue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yesioBeka. KpacHas kaura
Bawei teppuropun. Ocodo
OXpaHsEMbIE TEPPUTOPUH,
3anoBeHUKU Poccum u mupa.

[TpakTudeckas pabora
«PazHoobpasue
KYJBTYPHBIX pACTCHHUH B
BaIlleM PETHOHEY.
HccrnenoBarenbekas
pabota «BrnusHue
AHTPOTIOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PAaCTCHUN B
rOpo/Ie/HACEIICHHOM
ITYHKTE.
DKCKypcus/TIpakTHIecKas
pabota «OOIIT B Bamem
pETHOHE — YHUKAJIbHBIC
O0OBEKTBI TPUPOIBD.

5. Dkojornuyeckue
o (6 1)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UTto Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHU
dbopmupytorca? dopmupoBanue
3HaHUU 110 OMOopa3HOOOPaA3HI0
KU3HEHHBIX (OpM,
MIOBE/ICHYECKUX
MPUCTIOCOOJICHH,
MoAu(pUKAIIMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacturenbHble
cOOOI1IeCTBA U UX THUIIBI.
Pa3zButHe u cMEHBI
PACTUTENBHBIX COOOIIECTB.

HccnenoBarensckne
paboThl « IKOJIOTUUECKHUE
HUIIN BOKPYT TEOS —
onucanue GakTopoB
OKPYIKaIoIen CpeIbl».
Uccnenoatenbckue
paboThI
«DeHonornyecKue
HAOIIOICHUS.

MoayJab «OcHOBBI pac

TEeHHEeBOJACTBay» 7-8 Kiracchl (68 yacoB)

PACTEHHEBOACTBO
(2 9)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passurus
arpOXMMHUYECKUX 3HAHHUUI
(pabotet M.B. JlIomonocoBa, FO.
JIubuxa, Byccenro, B.B.
Hoxyuaesa, K.A. Tumupsizesa,
II.A. Kocteiuena, /[.H.

Tembl OcHoBHoOe coep:kaHue JeATeJIbHOCTH
IIKOJIbHUKOB
Tema 1. BBenenue B | Uto-Takoe pacTEeHUEBOACTBO: [IpakTuueckas padbora

«bouka JIuouxay.




[TpstHUIITHUKOBA ¥ Jp.).

Tema 2.
ArpoTexHHYeCKHH
ykcnepumenT (6 )

IIpaBuna mocTaHOBKH
arpo3KCIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTaBJICHHE TMIIOTE3bL, UEIHU U
3a/1a4 3KCIEpUMEHTA 110
BBIPAIIMBAHUIO PACTCHUH B
KOHTPOJIMPYEMOMU cpeae.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHUE SKCIEPUMEHTA.
OueHka pe3ynbTaToB
JKCIIEPUMEHTA.

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

Hccnenoarenbckas
pabota «DaxTopsl,
BIIMSIIOIIHNE HA
IpopacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTuueckas pabora
«C0Oop yCcTaHOBKH U1
BBIpAI[BaHUS PACTCHUI B
KOHTPOJIUPYEMBIX
YCIOBUSIX).

Tema 3. Poab
XHMHYECKHX
3JICMEHTOB B

NUTAHUM PACTEHUI
(20 9)

Bopa. PactBop. BerTsikka.
AHHOHBI, KATHUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinp XuMruueckux
AJIEMEHTOB B MUTAHUU PACTCHUI.
[Tonydenue nuTaTenbHBIX
BELIECTB PACTEHUSIMHU.

VY 1o6penusi: opraHu4ecKue,
MUHEpaIbHbIE,
MUKpoOuoorudeckue. TUmsl
NUTaHUs pacTeHuil. Bo3ayuHoe
U MUHEpaJbHOE (KOPHEBOE)
IIATaHUE pacTeHuM. TpaHcropT
MUTATEJIbHBIX BEUIECTB
PACTEHUI: BOCXOIAIINN U
HUCXOISIINN TOK. BaxkHelmnime
Kanuiinele, hochopHbIe U
a30THBIE YAOOPEHHUS, NX
cBomctBa. [IpocTeie U clioxHbIE
yI00peHusl.

Poct u pa3Butue pacrenui:
ATanbl OHTOreHe3a, (PaKTOPkI,
BIIASIOLIME HA POCT PACTCHUM:
CBET, I'yCTOTa MOCAJ0K, NUTAHUE,
cyocTpar.

Oco0EHHOCTH TUTAHUS

[IpakTuueckas padora
«CXxeMbl MATaTENbHBIX
pactBopoB. Pacuer 103
yA00peHHit i
NUTATENbHBIX PACTBOPOBY.
[IpakTuueckas padbora
«IIpaBuna cMemMBaHus
yA0OpEeHUIN
[IpakTuueckas padora
«ITuTanne pacrenui:
TEXHOJIOT S
IPUTOTOBJICHUS
NUTATENbHBIX PACTBOPOB
JUISL pa3HBIX KYJIBTYp».
[TpakTuueckas pabora
«MOHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHumn.
[TpakTuueckas padbora
«PacturenbHas
JTMArHOCTHKA.
HccaenoBarenbckas
pabota «O1ieHKa
COCTOSIHMSI KOMHATHBIX
pacTeHU, paCTEHUN Ha
LIKOJIBHON TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUMU.
@dopMBbI a30Ta U UX
peBpallleHHe B MOYBE.
Uctounuku dhochopa s
pacTeHus. 3HaUCHUE
dbochopcoaeprammx
COCIMHEHUN B KJIeTKe. Poiib
MAaKpO3PTUYECKUX COCTUHEHUI
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusiane kanus Ha pusndeckue
CBOWCTBA MPOTOILIA3MBbI, HA
(bepMEeHTBI YTIIEBOIOPOIHOTO
oOMeHa, CHHTEe3 OCJIKOB U Jp.
Ponb xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MIPOIIECCAX CAMOPETYJISLIHUH.
Perynaropnas u
CTPYKTypooOpa3oBaTeabHas
pOJIb KaJIbLIMsI. Y4acTHE B
00pa30BaHUU KIETOUYHOU
CTEHKH, TOJIJIEpKAHUU
CTPYKTYpBI MEMOpaH U
PEryJIsiiius UX MPOHUILIAEMOCTH.
3HaYCHWE MarHus B
MeTab0Iu3Me pacTeHUM.
Marnuii B cocTaBe XJiopoduiiia,
CXOJICTBO XJIopodusuIa U
reMorjo0rHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHuyYeCcKOro MUpa.

Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTEHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPOIIIEMEHTHI.
[Ipencrasiienus o poiu
MUKPO3JIEMEHTOB B
MEeTabO0JIM3Me PACTEHUH.
Oco0eHHOCTH OCTYTUICHUS
MUKPO3JIEMEHTOB B PACTCHUSI.
CuHeprusM v aHTaroHU3M

yCTaHOBKA MPUYNH
MaTOJIOTUIECKIX
COCTOSTHUH (TIpU
HAJTUYHH )».
UccnenoBarenbckas
pabota «OreHKa BIUsSHUSA
Pa3IMYHBIX 2JIEMEHTOB Ha
COCTOSIHME PacCTECHUMN
(cocTaBiieHHE Pa3IUYHBIX
MOJAKOPMOK )».




SJICMCHTOB ITMTAaHUA paCTeHHﬁ.
PacturennHas JUAarHoCTUKa U
MECTOObI I/II[GHTI/IQ)I/IKE[HI/II/I
HCI[OCTaTKa/ N30BITKA DJIEMEHTOB
IIUTaHWA.

Tema 4.
Peryasitopsl pocra
pacteHnuii. 3ammura
pacrenuii (4 4)

[TonsiTHE O peryasTopax pocra
pacteHuit. CTUMYJISITOPBI pOocTa
— (UTOTOPMOHBI (aYKCHHBI,
ruO0epeIIMHbI, IMTOKWHWHBI ).
WNHrubuTOopsl pocTa pacTEHUM:
1. npupoxanbie (a0CIIU30Bast
KHCJIOTa ¥ HEKOTOPBIC
(heHObHbIE BEIlleCTBA
(MuKymapoBasi, KOpu4Hasi,
CAJIMIINIIOBAs KUCJIOTHI).

2. CHHTETHYECKUE
(MOpGhaKTHHBI, peTapaHThI,
nedoMaHThl, T€CUKAHTHI,
repOunupl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crtOcOObI
MOHHUTOPHHTA.

3amura pacCTeHUM OT
BPEIUTENEH: OCHOBBI
ouomerona.

[IpakTuueckas pabora
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHHTA.
Uccnenosarenbekas
pabota «Bnusiane
reTepoayKCHHa Ha
npopactanue  (pocT  Ha
Pa3HBIX CTAAUAX, B PA3HBIX
YCIIOBHSIX) Pa3IMYHBIX
pacTeHumn».

[IpakTuueckas padora
«HCcekTapuu: nmpaBuiIa u
YCIIOBHSI pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi v
MoYBEeHHAasI
KYJbTYPbl, HX
NpUMeHEeHHE B
BbIpalllMBAHUHU
pacTeHui.
Du3noJ0rus
pacrennii (8 u)

Bonnas, necuanasi u mouBeHHast
KYJbTYpPbl, UX TPUMEHEHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BobI B KOPHE U
cTebie pacTeHUH.

Boanseiil pexxuM pacTeHuU:
CTpOEHHUE YCTHUIL: (PAaKTOPHI,
BIIUAIOIIME HA UX PACKPBITUE U
3aKpbITHE. 3HAYCHUE MEXaHU3MA
peryJIsSIlIuy UCTIapeHusl BIaru
pacTEHUEM.

@DOTOCUHTE3 — YHUKAJIbHBIN
nporecc pacteHuil. TeMHOBas U
cBeroBas (pa3el poTocuHTE3A.
3nadyeHue poTrocuHTE3a IS
KHUBBIX OpraHu3mMoB. DaKkTOpbI
pOCTa pacTEHU: BO3AYX U
asparus. [lonzemMHoe gpIxanue
pacTEHUIi: COCTaB MIOYBEHHOI'O
BO3/lyXa, Ta3000MeH. ['a3000MeH

[IpakTnueckas padbora
«KopHeBoe 1aBineHue».
[IpakTuueckas padbota
«IIpurorosienue
npenapara yCThHIl
METOJIOM CJICTIKa».
Uccnenosarenbckue
paboTel «BiusiHue
YCJIOBHUH CONEPKAHUS
pacTEeHU Ha KOJUYECTBO
YCTBUID.

[TpakTuueckas padbora
«DyHKIMOHAIbHAS
JTHUAarHOCTHKA PACTEHHUH MO
AKTUBHOCTH
XJIOPOILIACTOBY.
Uccnenosarensckas
pabota «OnpeneneHue
xjopoduina A u b,
OIICHKA




pu OE€CIIOYBEHHOM
BBIPAIIMBAHUH.

dboTocuHTETHUECKOI
AKTUBHOCTHU PACTEHUMN U
(bakTOpOB, BIUAIONIMX Ha
HEey.

[IpakTuueckas pabora
«Ansparus, COz u Oy.
JIpIXxaHue pacTeHU.
[IpakTuueckas pabora
«JlpIxaHue pacTeHUM:
OIIEHKA NHTEHCUBHOCTH
JBIXaHUSI PACTEHUU U
IJIOJIOBY.
UccnenoBaTtenbckue
paboThl «BnusHue
croco0a BeIpalBaHUs
(cocTaBa muTaTEIBLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHS
Pa3JIMYHBIX PACTCHUN.

Tema 6.
KyabstypHble
pacTeHus.
CoBpeMeHHbIC

ACHEKThI CeJIeKIUI
(20 9)

Kak yenmoBek cTan nucnoJib30BaTh
pactenusi? CBsi3b pa3BUTHUS
UBUJIM3AIUN YETIOBEKA U
OJIOMaIIHUBAHUS PACTCHUMU.
JlomecTukanusi.
HacnencTBeHHOCTD 1
M3MEHYHUBOCTh — OCHOBHBIC
CBOWCTBA KMBBIX OPraHNU3MOB.
N3menunBocTh. Buasl
M3MEHYUBOCTb.

I'en —MartepuanbHbI HOCUTEID
HACJIEJICTBEHHOCTH U
n3MeHUYMBOCTU. HyKiieMHOBBIE
KHUCIOTHL. JIokamu3anus
FeHEeTUYECKOro MaTtepuasa B
KJIETKE. JleTleHne KIeToK.
Penmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpaunckpunuus. Tpancusiuus.
MyTranumu.

Oddekt OyTHUIOYHOTO
TOpJbIIIKA U TEHETUYECKOE
pazHooOpasue. UTo Takoe
reHOaHK? 3aueM COXPaHsITh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckycens
«JlomecTtukarus, Bce Ju
pacTeHus U )KUBOTHBIE,
KOTOPBIE JKUBYT PSIJIOM C
YEJIOBEKOM MM
OJIOMAIIIHUBAIOTCA?
MOHO JIi CUNTATH
TapakaHa 0JIOMaIlTHCHHBIM
YKUBOTHBIM?).
[IpakTuueckas padora
«MoaudukanroHHas
U3MEHUYUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JEPEBA).

[TpakTuueckas pabora
«I'eH — HHCTpYKLMS 110
cOopke kieTku (Ha bucepe
WU KOHCTPYKTOPE)».
[TpakTuueckas padbora
«MyTtanus Ha 6yTepOpose
(J1F000M 00BEKT U3
npeabIayIei padboTsl, Te
WU3MCHCHUE HHCTPYKITUH
PUBEACT K H3MECHCHHIO
BHEIITHETO BUA
00BEKTa)».




COXPaHCHUS TCHETUUYCCKUX
pecypcoB pacteHui (eX Situ m in
situ).

3nauenue padot H.W. BaBumnosga.

3aKOH rOMOJIOTHYECKUX PSAIOB.
L{eHTpbI TPOUCXOKIACHUS
KYJbTYpHbIX pactenui H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METOJIbI CEJEKIINHU.
I'ubpuauzanus. Dopmer oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJICKIIMU: yIyUllICHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTHUYECKUM
dakTopam.

Ectb m xxu3Hb B nipobupke?
buoTtexHoIOTHS KYJIBbTYPHBIX
pacTeHuil.

Kak uenoBek moxet
MOJIU(PUITUPOBATH PACTEHUS?
['eneTnueckoe pe1akTUPOBAHHUE.
CoBpeMeHHBIE TOAXOAbI U
JTOCTUKEHUS TCHETUYECKOTO
pEIAKTUPOBAHUSI PACTEHH.

[IpakTuueckas padora o
rpynmnaM «OTkyzaa Ha
HaIINX CTOJIax
(bPYKTHI/OBOIIN/3IIAKIY.
[IpakTuueckas pabora
«BpIpamuBaem ropox. Kak
IIPOBECTH CKpPEILIMBAHUE Y
ropoxay.
UccnenoBarenbekas
pabota «BripamuBanue
pacTeHuil B IpoOUpKe»
(MOKHO BOCIIOJIb30BAThCS
pe3yapTaTaMu
TIPEIBITY X
AKCIIEPUMEHTOB IO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTuueckas pabora
«I"eHOMHBIE HOXKHUIIBI
(MoxenupoBaHue paboThI
cucteMbl CRISP-Cas)».

Tema 7.
PacrurenpbHas

npoaykuusi (8 u)

Hanzemubie 1 moa3eMHEIE
oprasnsl pactenuil. [ToGer u
BUJIOM3MEHEHHBII T00eTr
pactenuii. CiocoObl
Pa3MHOXKEHUS PACTEHUN.
[TonsTHE 0 KauecTBE NPOTYKTOB
nutanus. [IpoOGiaemsr
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB IUTAHUSA C
UMIopTHLIMU. JlorucTrka
JIOCTaBKHU U CPECTBa
COXpPaHEHUS TTPOTYKTOB
MUTaHUS.

MuKpo3eeHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHAUYECKAN aHAIU3
npoayKiuu. OCHOBBI
CHEeKTpO(hOTOMETPHH.
[TorenunomeTpus.
Xpomarorpadwusi.

[IpakTueckas padbora
«IIpenenbHO 1Oy CTUMBIE
kouuentparuu (II1K) u
METOJIbl KOHTPOJIS
0e30MmacHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaAHUS.
Uccnenosarensckas
pabota «Or1eHKa KauecTBa
BBIPAIICHHOW
MHUKpO3€eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[IpakTuueckas pabora
«MeToanl OLIEHKH
Ka4yeCTBA PACTUTEIBLHOU
MPOIYKIIMU: XpaHEHUE U
COXPaHHOCTh
MTUTATETHHBIX BEIIECTBY
(Mo goctynHomy
000pyI0BaHUIO).
HccaenoBarenbckas




paborta «OnpeneneHue
BuTamuHa C METO10M
00paTHOro TUTPOBAHMS B
IJI0/IaX Ha Pa3HOM CPOKE
(cocob6e) XpaHESHHSY.

Moayab «buorexHosiorns» 7-8 kiaaccol (68 yacoB)

Tembl

OcHoOBHOe coepkaHue

JlesiTeILHOCTD
IIKOJIbHUKOB

Tema 1.
Bbuorexnogorus
4 9)

[TonsiTe OMoTEXHONIOTUH. 3a4eM
YEJIOBEKY OMOTEXHOJIOTHH, B UEM
UX MPEUMYIIECTBO Mepe]
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
IPOMBIIILJICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKaHU
pacTeHul, >)KUBOTHBIX U YEJIOBEKa,
OMOKaTaIu3aTopHI.

CoIpbe U1t OMOCHHTE3a U OLIEHKA
ero OMOJIOTUYECKOM IIEHHOCTH.
OcCHOBHBIC HCTOYHUKH yTIIEPO/Ia,
azora, pocdopa, MUKPOITIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHHKOB
CBIPBs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOYAIOIINX
OMOCTUMYJISITOPHI U IPyTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHUMH3AIIUU TTPOIIECCOB
ouocunTe3a. MeTo bl
ONTHMM3AIINU MUTATESIBHBIX CPE/I.

[IpakTuueckas padora
«IIpumepsnl
IPUMCHCHUS
OMOJIOTHYECKUX
00BEKTOB B TBOCH
JKUAZHID.

Tema 2.
Muxpoouosnorus
(12 v)

[TonoxeHue mpoKapuoTOB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
Crtpoenue 6aKkTepraibHON KIETKH.
Knaccudukanus 6akrepui.
Mopdonorus 6akrepuii. [IpocTeie
¥ CJIOKHBIE METO/IbI OKPAITMBAHUS
OakTepuit. Du3n0NI0TUs OAKTEPU:
UTaHKE, JBIXaHUE, POCT U
pa3MHOXKEHHE. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPEMOPUIBHOCTD,
0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlabopaTopHas pabota
«DUKCUPOBAHHBIE
nmpenapartbl OaKTepuil.
Omnpenenenue GopMbl
MPEAJIOKEHHBIX
KyJbTYP
MHUKPOOPTaHU3MOB,
VICIIOJIB3YSI IIPOCTOU
METOJ1 OKPACKI.
JlaGoparopnas pabota
«Onpenenenue Tina




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

[TaTorennsie 6akTepun. YymHast
Maji0o4uKa U YepHasi CMEPTh,
00TynH3M, CTOJOHSIK, TYOCpKYJIe3.
HcTopust 60pb0BI €
OakTepraTbHBIMUA MHPEKIIASIMHU.
BoiiHa 6€CKOHEUHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3MBbI 1EUCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYyHUKaius 6akrepuit. UyBcTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunernueckoe
onucaHne OMOCUHTE3a MPOJTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jararb
IUTACTUK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolualiu
PacTEeHU C MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METO/IOM OKpAIlIMBaHUS
o I'pamy» (ripu
HAJIUYUU PEAKTHUBOB).
JlaGoparopnas pabota
«IIpuroroBnenue
PYKA3HEHHBIX
pernapaToB
MOJIOYHOKHUCITBIX
OaKkTepuii».
JlabopaTopHas pabota
«IloceB cMbIBa C pyk Ha
yamku [letpm».
JlaGoparopnas pabota
«BblIenenne uncTou
KYJIbTYpbl OaKTEpHil.
Meton pa3BeieHU.
Metoa ucTOoAIIEro
HITPUXAY.
JlabopaTtopHas pabota
«Mopdomoruyeckas
XapaKTepUCTHKA
BBIJCJICHHON YHUCTOMN
KYJbTYPBI:
XapaKTEePUCTUKA
KoJIOHUH, hopMa
OaKTepHii, TUI
KJICTOUHOUW CTECHKI.
JlaGoparopnas pabota
«CpaBHeHuE pocTta
MUKpPOOPTaHU3MOB Ha
yarike 0e3 u ¢
00aBICHUS
QHTUOMOTHUKOBY.
Hccnenosarensckas
pabota «Ilonck
MUKPOOPTaHN3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIO.
Hccnenoarenbckas
pabota «Bsienenue
MOJIOYHOKHUCIIBIX
OakTepui,
UCCIIEIOBAHHE UX




AKTUBHOCTH.
UccnenoBarensckas
pabota «Bbiaenenue
OaKTepuii MOJE3HBIX
JUISL PACTEHUI.

Tema 3.
JyKapuoTHYECKHUe
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(Iu1ecHeBBIE TPUOBI,
AP OXKKH,
Bojopocn) (12 )

[1necHeBbIe rpUOBI TPOIYLIEHTHI
OMOJIOTUYECKHU aKTUBHBIX BEIIECTB
OO6m1as xapakTepUCTHKA APOXKIKEH
caxapomunetoB. cropus
UCIIOJIb30BAHUS IPOXOKEH B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAETUS U
XJIe00IeUCHMS,
CIIEHMATU3UPOBAHHBIE PACHI
Opoxckeil. MeTabomu3M JpoAoKen.
Peakuusi cnupToBOro OpoKeHU.
[Tony4denne BTOpUYHBIX
MeTa0O0JIUTOB B APOXIKaX. Jpoxoku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tonydenue 1eeBbIX OCIKOB B
TPOAOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUSA Y
JIPOIKEN, 3HAUEHUE U3YUCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3ALMHU TPOLIECCOB
KyJIbTUBUPOBAHUS IPOHKIKEBBIX
IITAMMOB, TOHUMAaHUS IPUYUH
NaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOMCKa MUIIICHEN (QyHTUIIUIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[penapaToB.

Bopopocinu — nepcrieKTuBHbIN
0OBEKT JIsl MPOU3BOJICTBA OEJIKa U
yIJIeBOJIOB. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbl. CXEMbI OUYUCTKHU.
buodunbtpsl, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTUBHBINA UJT U BXOJISIIINE B HETO
MUKpoOpraHu3msbl. Mcronb3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BO/I.

JlabopaTtopHas pabota
«IToacuer kieTok
JPOXKEN B Kamepe
['opsieBay.
JlaGoparopnas pabota
«OOHapy>keHue
IPOJYKTOB CIIUPTOBOTO
OpOKEHHUSI: STUIIOBOTO
CIUPTa U YTIAEKUCIOTO
razay.

JlaGoparopnas pabota
«Habmronenue
Pa3MHOXCHUS
TPOMKIKEBBIX KIIETOK.
[Tpaktuueckas padota
«ITosyuenue TBOpOTra N
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKkTepuiny.
[TpakTuueckas padbora
«OcHOBHBIE BU]IBI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKHCITBIC
OakTepuu,
IPUMEHSEMBIE TS
MIPOM3BOJICTBA KBACay.
[TpakTuueckas padbora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
JPOXKEN B a3POOHBIX U
aHa’POOHBIX
YCIOBHSIX).
[Tpaktuueckas pabota
«Meto1pl OLICHKH
CBOMCTB
XJ1Ie0OTEeKapHbIX
TIPOAKIKEH.
OcoOenHoctu
IPUMEHCHUS




MIPECCOBAHHBIX,
CYIICHBIX
WHCTaHTHBIX
TIPOHKIKEN.
UccnenoBarenbckas
pabora «Bnusinue
(U3UKO-XMMHYECKHUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTHYECKOM
npoaykiuu (KBac,
kedup, chIp, XJ1ed 1
Ip.)».
HccnenoBarenbekas
pabota «Bnusinue
(U3UKO-XUMHYECKHUX
(bakTopoB Ha POCT
Bosopociu (Chlorella
vulgaris)».

Tema 4. Hacnencrteennocts u [IpakTuueckas pabora
Hacaencreennas U3MEHYHUBOCTH — OCHOBHBIE «MonupukannonHas
nHpopmanus (8 4) | cBOICTBA JKUBBIX OPTAHU3MOB. U3MEHYUBOCTD (JIUCThA,
N3menunBocTs. Bunnl UT'OJIKH C OJTHOT'O
M3MEHYUBOCTb. JIEPEBA)».
I'en —MaTepuranbHbIl HOCUTEID [Tpaktrueckas padbota
HACJEeICTBEHHOCTH U «I"eH — uHCTpYKUUA MO
n3MeHunBocTU. HykienHoBbie cOOpKe KJIEeTKH (Ha
KUCIOThI. JIokanu3amus oucepe wiu
T€HETUYECKOro MaTepuasia B KOHCTPYKTOPE)».
KJeTke. [lenenue KIeTok. [IpakTuueckas padora
Permumukarus JIHK. OcHoBHAas «MyTranus Ha
JI0TMa MOJIEKYJISIPHON OMOJIOTHH. oytepOpose (moboi
Tpanckpunuus. Tpancusauus. 00BEKT U3 MpeabIayIIeH
MyTanumu. paboThI, T/I€ U3MEHEHUE
UHCTPYKLUU IPUBEAET
K U3MEHEHUIO
BHEILIHETO BHUJIA
00BEKTa)».
Tema 5. [TosioxxeHue BUPYCOB B CUCTEME [IpocmoTtp
Bupycosorusi (6 4) | opranndeckoro mupa. CTpyKTypa v | JOKYMEHTAJILHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢buapMa o BUpycax.
Knaccudukanus Bupycos. [Tpaktrueckas padota.
Penponyxkuus Bupycos. Bupycsl - «MeTton pa3BeCHHUIN.
BO30yIuTENN MHPEKIIMOHHBIX [Tpaktruueckas padoTa.
60se3Heil. OHKOBHPYCHI. «TutpoBanue

bakrepuodaru: ctpoenue,

O6axTeprodarony.




CBONMCTBA, IPUMEHEHHE.
buonoruueckue meToasl 00pHOBI C
BHUpYyCaMH.

Tema 6. 'ennasn OCHOBBI T€HHOU UHKEHEPUHU. [TpakTrueckas padbora
HHKEHePHUs U Bektopa. Cnennduueckue «OHOHYKII€a3bl
OMOTEeXHOJIOTHH (depMeHThI OaKTepHil. pectpukuuu (pabota c
(8 v) buoTtexHonoruu npoayKuuu HYKJICOTUTHBIMU
0€JIKOB B OaKTEpHAIbHBIX MOCIIeA0BATEIBHOCTIMU
KyJbTypax. JlocTuxkeHust reHHOM Ha Oymare)».
WHXEHEPUHN 1 OMOTEXHOJIOTHH. [IpakTuueckas pabora
CRISPR/Cas — cucrema «['eHHBIE HOKHUIIBI -
aJanTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeil. TMO. Metoasl | (MogenupoBaHue Ha
noxyuenus [ MO. Oymare)».
Urpa-nuckyccus:
«Bpmrpaii rpaHT Ha
coznanue I'MO».
Tema 7. JlomecTrkanus OCHOBHBIX Juckyccns
buorexHos0oruu B JIOMAIIHUX KUBOTHBIX «JlomecTukaius, Bce a1
’KMBOTHOBO/ICTBE COBPEMEHHBIE IKCIIEPUMEHTHI 1O pacTeHUs U KUBOTHBIE,
8 4) JIIOMECTUKAUN )KUBOTHBIX KOTOpPBIE )KUBYT PAAOM
(Jlucuua, HOpKa | Jip. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIBI OJIOMAITHUBAKOTCS ?
akageMuka bemnsena). MO>KHO JIU CUUTATH
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/ICTBE: TPAHCILJIAHTALIUS | OJOMAIIHEHHBIM
AMOPHOHOB, XUMEPHBIE )KUBOTHBIE, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [TpakTuueckas pabora
OcHOBHBIE 00JIE3HH KUBOTHBIX U «MeTouka
pOJIb TATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIMPOBAHUE HA
pa3BUTHH 3a00JICBaHUH JOMAITHUX | Oymare).
YKUBOTHBIX M OCHOBHBIX Mepax [TpakTuueckas padbora
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraBneHue pauoHa
MUKPOCUMOHOHTOB B OpTaHU3ME MUTAHUS YKUBOTHOTO,
KUBOTHBIX. [los0)KUTEBHOE 1 pacyeT pacxoJI0B Ha
no004YHOE (OTpULIATEIBHOE) COJIEPIKAHUE.
BO3/ICHCTBUH aHTUOMOTHUKOB Ha Hccnenoarenbckas
OpraHu3M B XOJ€ JICUCHHUS pabora «OrneHka
KUBOTHBIX; LIEJIU U 3a/1a4H KaueCcTBa MOJIOUHOM
BeTepUHapUu. buoTexHonorus TIPOTYKITUI.
KOPMOBBIX IIpenapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJEKIINH. [Tpaktuueckas pabota
buorexHosioruu B I'ubpunuzanus. ®opmsl 0TOOpA. «BpIpaiBaeM ropox.

PACTCHUEBOJICTBE

OCHOBHBIE HANPABJICHUS

Kak npoBectu




(10 a)

CEJIEKIINU: YJTy4YIlICHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTHUYECKUM U a0MOTUYECKUM
dakTopam.

OcCHOBHBIE TOAXObI CENEKINN U
OMOTEXHOJIOTHH KYJIbTYpPHBIX
pactenui, [ mbpuauzanus,
OTJaJeHHas THOPHUIN3ALINS,
HCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHchopMalys, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHUE).
Uctopus cenekuuu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BAKHEUIINX COPTOB KYJIBTYPHBIX
pacTeHuil.

Kak genoBek MOXeT
MOAU(PUIMPOBATH PACTEHUS?
I'ennas nrxenepus pacteHuit: Yro
TaKO€ TeHETUYECKasi HHKEHEPHS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Meroasl nonyuenus. O0pa3oBaHue
OIYXOJIEN Yy paCTCHUM.
ArpobakTepuanbHas
TpaHchopmanus: Ti-T1a3Muabl.
I'enst T-JIHK. MonekynsipHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmaruu. ['eneTnyeckoe
penaktupoBanue. CoBpeMEHHbIE
HOJXO/BI ¥ TOCTHKEHUS
TE€HETUYECKOT0 PEAAKTUPOBAHUS
pacTeHuil.

EcTb 11 xu3Hb B poOupke?
buoTtexHomOrHs KyJIbTypHBIX
pacTeHuil.

CKpElLIUBaHUE Y
ropoxap.
[IpakTuueckas padora
«]'eHOMHBIE HOKHHUIIBI
(MoJieTupoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbekas
pabota «BeipanBaHue
pacTeHui B IpoOHpKe»
(MOXXHO
BOCIIOJIb30BaThCS
pe3ysbTaTaMu
PEIBITY X
HKCIIEPUMEHTOB 110
COCTaBJICHUIO
MTUTATEeIILHBIX
pacTBOPOB IS
pacTeHuii).

Mopyab «MoJiekyJisipHble 0CHOBBI (pu3uojiorun u papmaxosiorun» 9 kiiace

(68 yacoB)
Tembl OCHOBHOE co/lep:KaHue JesATeJILHOCTD
IIKOJbHUKOB
Tema 1. BBenenue. buorennbie 3j1eMEHTHI: HccnenoBarenbckas
dusnosoruueckas opradorensl: O, C, N, H. paborta
xumus (20 v) AxTuBHBIE POpMBI KHCITOpOaa, uX | «KommyecTBeHHas
MoJTyueHue, HeUTpaau3aIusi. OIIEHKA COJICP>KaHUS

Maxkpo31eMeHTBI: POLIEHT

MHKPOS3JICMCHTOB HUJIU




coJiepKaHUsI B OpTaHU3ME,
BBITIOJTHSIEMas QyHKITHSA,
coJiepKaHUE B IPOTYKTaX MATAHU.
Ca2+ - cBa3bIBaroIMe OCIIKH,
JCTIOHUPOBAHNE KaJIbIIHS,
PETYJIAIUS YPOBHS KaIbIUS B
OpraHu3Me: TOPMOHEBI TTouek. Mg —
CTpoeHue XJiopoduiria, ero
AKTUBAITUS COTHEYHOU SHEPTHECH.
MUKpOAJIEMEHTHI: B KAaKUX
MOJIEKYJIaX COJIepP KaTcs,
BBITIOJTHSIEMas QyHKITHSA,

COACPIKAaHNC B IIPOAYKTAX IMUTAHHA.

[TocnencTBus nepea03UPOBKU
MHUKpOdeMeHTaMu. Fe —
yCBauBaeMbI€ TUIIbI COCTMHEHUI
xesesa. I'eMornpoTenHsl,
reMOIIMaHuH, TUTOXpoMbI. Cu —
YCBOCHHUE U TPAHCIIOPT MEJIN.
benku, conepxainiue Meab.
[TaTosiornueckue CUHIPOMBI
Menke u Bunbcona, CBsI3aHHbBIC C
MeTab0IU3MOM MEH.
TOKCUYHBIE PJIEMEHTBI
[Tepuoauyeckoil CUCTEMBI ISt
opranu3Ma. Biusinue HegocTaTka
MaKpo U MUKPOIJIEMEHTOB Ha
YKUBBIC OPTAHU3MBI.

XKupsi. 3aboseBaHus YeI0BEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOTO OOMEHa.
Jucnununemun.

VrieBojpl. 3a00JIeBaHUs YeJIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
yIJIeBOIHOTO oOMeHa. CaxapHbIii
uaoerT.

benku. Ctpoenue. 3aboeBanus
YeJI0BEeKa, CBSI3aHHBIE C
HapyLIEHUsIMUA OETTKOBOTO OOMEHa.
OyHk1uU 6eKoB. DEepMEHTHI.
Mexanusm nenctus. Knaccsl
(hepMEHTATUBHBIX PECAKITHM.
KodepmenTsr.

BuTtamuHbl ®KUPOPACTBOPUMEBIE,
BoJiIopacTBOopuMEIe. [IpeBpaliienue

BUTAMUHOB B ITAIIEBBIX
IIPOJTYKTAX).
[IpakTueckoe 3ansTue
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBD».
[IpakTueckoe 3ansaTue
«JIeHaTyparys OEIKOB
[IpakTueckoe 3ansTre
«/3yueHne akTHBHOCTH
aMUJIa3bD».
[IpakTueckoe 3aHaTHE
«JInanus (kierouka

Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(pepMEeHTOB. ABUTAMHHO3HI.
OcHOBHBIE TUITBI META00TMYECKUX
peakiuii. bruosneprernyeckue
npouecchl. [ mukonus. [uki
Kpe6ca. Llens nepenoca
3NEKTPOHOB. OKHUCIIEHUE KUPHBIX
kucnoT. Katabonusm
AMHHOKHCIIOT. [ TFOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KHUPOB. MeTabomuTHueckue
3a0oneBanus. [Ipaktuyeckoe
3aHSTHE: «pElICHUE 3aa4 Ha
SHEPreTUYECKUI OOMEHY

Krnetka. [Tonsitue MeMOpaHsbi.
Oynkmu MmeMOopaH. Bupl
TPAHCIIOPTAa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapyIIeHueM paboThl MeMOpaHHBIX
opraHesui, 60J€3HU HAKOILJICHUS.
TuIbl KOHTAKTOB MEXY KICTKaMH.
3HaYCHUE MEKKIICTOUHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
opraHu3ma.

Anpo. YpoBHU yIIaKOBKH
XpOMaTHHA. XPOMOCOMHBIE
Tepputopun. HememOpanHbie
OpraHOUJIbI.

Tema 2.
MougekyasipHast
ouoJiorus (20 u)

OcCHOBHbBIE BEXU PAa3BUTUS
MOJIEKYJIIPHOM OMOJIOTHH.
HyxknenHoBBbIE KUCIIOTHL.
OCHOBHBIE IPUHIUIIBI CTPOCHUSI.
MarpuuHblie cuHTE3bI. Perumkanus
— OCHOBA KJIETOYHOTO JEIECHUS.
[TpuHUMNBI pEeTUIMKALIUY.
MyTtauuu. YUto BbI3bIBACT
n3meHeHus B crpoenuu JJHK.
[IpunHMns penapanuu.
Tpanckpunusi.

I'enetnueckuii koa. TpaHcisauus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPENCTBA,
MEXAaHU3MBbI UX JICUCTBUSL.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brigenenne JIHK u3
OaHaHay.
[Tpaktrueckas padbota
«Mopens JIHK-
OopUTramm».
[Tpaktuueckas pabota
«Omnpenenexue
KauecTBa MpenapaTroB
JIHK ¢ momorisro
cnexkTpooToMeTpun»
(Mpy HATTUYKUH
000pyAOBaHUSA).
[Tpaktuueckas pabota
«PemmmkaruBHas
MalimHa (urpa-




AHTHOaKTEepUaIbHBIC TIPETIAPaTHI.
Opranu3zanusi reHoMa 3yKapuoT
I'eHOMHOE pelakTHpOBaHUE.

JEMOHCTPALIHS ).
[IpakTuyeckas pabota
«ITHP (Monenpb
aMIuIipuKamys Ha
Oymare)».
[IpakTuyeckas pabota
«Cua mpomMoTopa.
[IpakTuyeckas pabota
«Pemenue 3aga4 Ha
T€HETUYCCKUMN KOIY.
[IpakTuueckas padora
«DoauHT OCIKOBY.
HccnenoBarenbckas
pabota
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEpUD».
[IpakTuyeckas pabora
«Pabora B
COBPEMEHHBIX
FeHEeTUYECKHUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunmune! | MccnegoBarensckas
dapmakoJiorus MOAX0/a K TOMCKY HOBBIX paboTta «IKCIepruMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. O OINPEIETICHUIO

CKpHWHMHT U €T0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopO1tus) nexapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUSI.
TpaHcnopT JIEKapCTBEHHBIX
BelIEeCTB. [ 'eHbl 1 OeKu nepBoi
¢a3bl OuoTpanchopmanuu. [Tytn
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
snuMUHaIMs. ['eHbl u 6enKu
BTOPO# (pa3bl OuoTpanchopmauu.
®apmakoguHaMuka. [ 1aBHOE U
no6oyHoOe, pe30pOTUBHOE U
MECTHOE, IpsIMOe, HEMPsIMOe 1
pedriekTopHOE AciiCTBUE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUIUSIX).
[TpakTuueckas pabora
«Kapra sxcnpeccun
10(paMUHOBBIX U
CEPOTOHUHOBBIX
peuenTopoB B MO3re
MBIIIEH.
HccnenoBarenbckas
pabota
«lloBeneHuecKre TECThI
Ha prIOkax Danio rario.
CaeTyo-TemMHast
Kamepay.
HccnenoBarenbckas
pabota
«lloBeneHuecKne TeCThI




Bubl B3anmMoaencTBUA JIEKAPCTB.
CunHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBINM CUTHAJIMHT.
TuIIBI KJIETOYHBIX PEUEIITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOUYHBIE!
LIUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHu3Mbl TUTaHI-peLleITOPHOTO
B3anMoercTBUA. CEJIEKTUBHOCTD
(M30MpaTenbLHOCTD) JEHCTBUS,
CBSI3b «XMMHUYECKasl CTPYKTypa —
dapmakonoruyeckas akTHBHOCTb
BEILIECTB»

PapMakoJIOrH4eCKON MOLYJISILIAN
CHUHANTHYECKON XOJIMHEPTUUECKOMN
nepenaun. MoJsiekysspHbIN
MEXaHU3M JEHUCTBUS U
dbapMakosioruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKoJIOrH4eCKas PETyJIsLns
AKTUBHOCTHU aJIPEHEPTUUECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aapeHoOI0KaTOPHI,
CUMITATOIUTHKHU.

MonexynsapHas hapMakoIorus
AHTUAJJIEPTUYECKUX CPEACTB.
['mcTaMUHOBBIE pELIENTOPHI: TUIIBI,
MOJIEKYJISIpHAsE OpraHU3alIHsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEUATOPOB.

MexaHu3M JEeUCTBUS U
PUMEHEHHUE ITPenapaTos,
CTUMYJIUPYIOLIUX IPOLIECCHI
UMMYyHHTETa. DapMaKOJIOrHuecKast

Ha ppIOKax Danio rario.
OTKpbITOE TIOJIEY.
UccnenoBarenbekas
pabota
«IToBeneHuecKue TeCThl
Ha peIOkax Danio rario.
CraitHoe moBEAEHUEY.
[IpakTuueckas pabora
«BnusHue agpeHannHa
Ha CepJICYHbIE
COKpAILEHUS
(mporpammHoOe
o0ecreueHue)».
[Tpaktuueckas padota
«l'ucronornyeckue
npenapaTbl UMMYHHOU
CHUCTEMBD».
[IpakTuueckas padbora
«I'mcronornueckue
MpenapaTbl HEPBHOMN
CUCTEMBD».




XapaKTEPUCTUKA UHTEPICUKUHOB:
MOJyYEHUE, MEXAHU3M JICVCTBHS,
npuMeHeHne. OCHOBBI
naTo(U3n0I0TUH OCTPO(Pa30BOro
OTBETAa, MEIUALIMS BOCITAJICHUS.
MounekyJISIpHbIA MEXaHU3M
IIPOTUBOBOCTIAIIUTEIBLHOTO
JICUCTBUS
[IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUJTHBIX
MPOTUBOBOCIIAIMTEIBHBIX CPEJICTB.
[TonsiTre 0 HAPKO3€ U HAPKO3HBIX
npenaparax. Kierounsiii u
HEPBHBIA HAPKO3.
dapMmakosiornyeckas
XapaKTEepUCTHKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJCTB.
[TocienoBaTenbHOCTD IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
DU3NOIIOTHICCKHUI COH; (ha3bl CHA.
Bunp! Hapymiennit cHa [lonsitue o
MEJIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MosekynsipHbIE aCHEKThI
Houuenuuu. OnuaTHbIe
pELEenTOPhI, UX TUIIHIL.
OHkedanuHbl U SHAOP(OUHEI -
SHJIOTEHHBIE JIMTAH/Ibl OTTUATHBIX
pEeLenTopoB.

AHTHUIICUXOTHUYECKOE JIeHICTBHE,
BIUSIHUE HA QYHKIIUIO
SKCTPANTUPAMUTHON CHUCTEMBI,
AMOITMOHAIIbHYIO CPEpPy, PBOTHBIN
LEHTpP, ApTEpPUATBHOE JIaBJICHHUE,
LHEHTP TEPMOPETYJIALINH.
MousekynspHble MEXaHU3MBbI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE Ha J0(PaMUHOBBIE,
CEpOTOHUHOBBIE, AJIPEHO- U
TUCTAMUHOBBIE PELENTOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbl, Ha IETTOHUPOBAHKE
TKAHEBbIX MOHOAMHHOB.
[Torenunan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHeCTETUKOB. CII0COOBI
MHTHOMPOBAHHUS MTOTEHIINA-
3aBUCHUMBIX HaTPUEBBIX KaHAJIOB
MECTHBEIMH aHECTETUKAMH.

Moayab «MoJieKyJIsipHbIe 0CHOBBI cejieKium» 9 Kiace (68 yacoB)

n3MeHenus B crpoenun JIHK.
[IprHIMIBI penapanny.
Tpanckpunius. ['eneTnueckui
kox1. Opranu3zanysi reHoMa BUPYCOB
[IpoTuBOBHUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX TEUCTBUSI.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEpUaIbHbIE TPEAPATHI.
Opranu3zaiusi reHoMa 3yKapuoT
I'eHOMHOE penakTUpOBaHHUE.

Tembl OcHoBHOe coepkaHue JeATeJIbHOCTH
IIKOJbHIUKOB
Tema 1. OcCHOBHBIE BEXU pa3BUTHUS [IpakTuueckas padora
MouJiekyasipHast MOJICKYJISPHOM OMOJIOTHH. «Boinenenue JJHK u3
ouoJsiorus (20 u) HykienHOBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS. [IpakTuueckas pabora
Martpuunsie cuHTe3bl. Perumnkanus | «Mogaens JIHK-
— OCHOBA KJIETOYHOI'O JECJICHUS. OopUraMm».
[IpyHIMIBI pEIUTUKALUN. [TpakTuueckas pabora
MyTtanuun. UTo BhI3bIBAET «Omnpenenexue

KauecTBa MpenapaTon
JAHK ¢ momoIipro
CHEKTPOHOTOMETPUL
(mpy HaTU4YHUH
000pyAOBaHNUSA).
[Tpaktrueckas padbota
«PerunkaruBHas
MaiuHa (urpa-
JEMOHCTPALIHS )».
[TpakTuueckas pabota
« TP (monenb
aMIuIipuKaIms Ha
Oymare).
[Tpaktrueckas padbota
«Cuia nmpomMoTOpay.
[TpakTuueckas pabota
«Pemenue 3ama4 Ha
TEHETUYECKUU KOJ.
Tpaucaauus».
[Tpaktuueckas padbota
«DonauHr OCIIKOBY.
HccnenoBarenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTHKOPE3UCTCHT
HBIX OaKTepHii».
[Tpaktuueckas pabota




«PaboTa B OBpeMEHHBIX
FeHEeTUYECKHUX 0a3zax
naHHbIX. [IpoBeneHue
In silico ananu3za

MOCJIEIOBATEIBHOCTEM
TCHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Ponesas urpa
MouekyJsipHbI€e VCTOPUS PA3BUTHS NPEJICTABIICHUS | «AJUIEIN».
OCHOBBI T€HETUKH O HaCJIEJICTBEHHOCTH. UccnenoBarenbekuii
(20 u) OT rena K mpu3HaKy: KaKk poeKT MyTareHHbIe
packpacuTh KoTa. YTo Takoe (bakTophI.
npusHak? [lyTe OT reHa 1o Ponesas urpa «Cynb0a
npu3Haka. Myranuu. Amienu. KJIETKW». [ eHbI-
['eTepo3UroTsl U TOMO3UTOTHI. IIEPEKIIF0YATENH.

JIoOMHHaHTHBIE U PELIECCUBHBIE
aJuIeTIu.

I'ens1 cTposT Opranusm.
BxitoueHue v BBIKITIOUEHUE
OospIoro Habopa reHoB. Kak
KJIETKH IOHUMAIOT, KAKUE TE€HBI
JOJKHBI paboTaTh.

JIuCKpeTHOE Hacae10BaHuE
IIPU3HAKOB. 3aKOHBI MeHaes:
OJIMH I'€H - OJIUH Ipu3HaK. Cxema
CKpeIlIuBaHus. 3aKOH
eAMHO00pa3usi THOPHUIOB NIEPBOTO
MOKOJICHUA. 3aKOH PaCIIETUICHUS
IPU3HAKa BO BTOPOM IOKOJIEHUH.
3axoubl MeHaens: HECKOIBKO
I'€HOB - HECKOJIbKO MPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
HeszaBucumoe pacxoxieHne
xpomocoM. ClierieHHOe
HacJIeJOBaHUeE.

B3anMopaelicTBHE TeHOB.
AJNENbHOE U HEAIUIENBHOE.
Onpenenenue nona. [lonossie
XpOMOCOMBI. CaMIIbl U CAMKH.
Biusinue hakTopoB oKkpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nona. Ilomossie
xpoMocomsbl. [Ipobnema
JOIIOJTHUTENIBHON X-XpOMOCOMBI Y
AKEHIIUH. TpeX1BETHbIE KOIIKH.

[IpakTueckoe 3a1anne
«ANTOPUTMBI 17151
KJIETOK.
[IpakTyeckoe 3a1anne
«Enunoobpasue
MIEPBOTO MOKOJICHUSD.
[IpakT4eckoe 3a1anne
«Pacmennenue Bo
BTOPOM MOKOJICHUN.
Hccnenosarensckuit
MPOEKT «3aKoHBI [
Mennens B
HKCIIEPUMEHTE.
[IpakTueckoe 3aianue
«Pemerka [lenneray.
[IpakTueckoe 3a1anne
«HacnenoBanue,
CLEIUICHHOE C TIOJIOMY.
[IpakTueckoe 3aHsaTHE
«BzaumopencTBus
reHOB (MOJICIMPOBaHUE
CHHTE3a U TpaHCIopTa
MIUTMEHTA B KJIETKY )».




Tema 3.
MouiexkyJsipHbI€e

OCHOBBI CCJICKIIMU
(28 v)

I'eHbl B mOnyJIsIUsIX: BEJIUKOE
paBHoBecue. [lonyisiiusa. YacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
ansend. YpaBHeHue Xapau-
Baiitn6epra. [Tomymnsuu
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaIMs U BBIOOp Cympyra.
@aKTOpbI, KOTOPHIE BEIBOJSAT
MOMYJISIIUIO U3 PABHOBECHUS Xapau-
Baitn6epra. UucineHHOCTh
nonyisinuu. Ponesas urpa
«9ddekt ocHoBarens». [perid
reHoB. Myranunu. Hecnydaiinoe
ckpenuBanue. M3onsmus.
[Tonynsiuuyu MEHSIOTCS:
€CTECTBEHHBIN 0TO0Op. Mexanusm
JIEUCTBUS €CTECTBEHHOTO 0TOOpA.
JIBIoKyIIuid 0TOOp.
Monudukarmonsas
U3MEHYUBOCTh. CTaTUCTUYECKHUE
0COOEHHOCTH MOIU(PUKAITUOHHOM
n3MeHunBocTH. Hacnmenoanue
KOJINYECTBEHHBIX NMPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBas U3MEHYNBOCTh
npusHaka. Koapdpuuuent
HACJIEyEeMOCTH npu3Haka. OTBeT
Ha otOop. [Tonck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIIEOTUIHBIE BAPUAHTHI
reroB. [IHK-uumn. ITomHOreHOMHBIN
aHaJIn3 aCCOLMAIIUU.

«OMBI» HaJl TEHOMOM.
[Toctrenomuas spa. O6paTHas
reHetTuka. «OMUKCHBIE»
uccnenosanus. [Iporeom,
MeTa0o0M. JloMecTuKaus u
HEHTPBI TCHETUYECKOTO
pazHooOpa3zus. [loucku pactenuii ¢
«XOPOIIMMUY» MPU3HAKAMHU IS
yesnoBeka. LleHTpbl reHeTUYecKoro
pazHooOpasus. Huxomait IBaHoBHY
BaBunos. Cenexkuusi.
KomOunarmonHas u ruopuHas
cenekuus. I'ereposuc.

[IpakTueckoe 3a1anme
«YacToTn! anjenei,
T€HOTUIIOB U
(hEHOTHUTIOBY.
HccaenoBarenbckuil
MPOEKT «AHaIN3
T€HETUYECKON
CTPYKTYPbI MOITYJISILIUH
(Ha OCHOBE 3aKOHA
Xapnu-Baiibepra)y.
Ponesas urpa « ¢ dext
OyTBUTIOYHOTO
TOPJIBIIIIKA.

Ponesas urpa
«EcTecTBeHHbIN
oTOOpPY.
Uccnenosarensckue
paboThI
«MoaundukanmoHHast
U3MEHYHMBOCTD
pacTeHHuil B peieniax
BAIIIETO MECTa
KUTEIBCTBAY.
[IpakT4eckoe 3a1anne
«ATPOHOMBD».
[IpakTnyeckoe 3aganue
«I'omonornueckue
PSLABI HACIECTBECHHOM
U3MEHUYHBOCTI.




CoXpaHHTh U U3yUUTh T€HBI, YUTOOBI
MeHATh Oynyuiee. Kak nmpaBuiibHO
XpaHuTh rexsl. Komnekuuu
TeHETUYECKUX PECYPCOB PACTECHUH.
[TpakTuky™m u/mnm
UCCJIeI0BATENBCKHUM MPOEKT:
MeTobl KyTbTUBUPOBAHUS 1N Vitro
JUTSI COXpPAHEHHS TeHETUYECKHUX
PECYpPCOB pACTEHHUM U JJIS
YCKOPEHHOM CEJICKIIUH
['eHeTUeCKME HEHTPHI B HAILICH
cTpane. [ e 3aHnMaroTCA
TEHETUKOW U TECHOMUKOM JUIST HY XK/
CEJILCKOT'0 XO3SIICTBA.




