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c. Kamennsiit bpon, 2026 ron

COIEPKAHHUE

IMosicHuTe IbHAS 3aNIMCKA
AKTyalnbHOCTh U Ha3HAYEHUE MTPOTrPaMMBbI
BapuanTsl peanuzaiuu nporpaMmbl U (POpMbI TPOBEJCHUS 3aHATHIA
B3anMocBs3b ¢ mporpaMMon BOCITUTAHUSA

Oco0enHocTtu paboTHI Megarora Mo nporpaMmme

ConepxaHue Kypca BHEYPOYHOI 1€eATEIbHOCTH
Monynb «Kak )KUBOTHBIE U PACTEHUS TPUCTIOCAOTUBAIOTCS (IBOJIIOIMOHHAS SKOJIOTHS)

5-6 kmaccel (34 yaca)

Mopynb «OCHOBBI pacTeHHUEBOACTBA» 7-8 Kiacchel (68 yacoB) Moayib
«buorexnosnorun» 7-8 kiaccel (68 yacoB)

Monynbs «MonekyJispHble OCHOBBI (PU3MOJIOTUU U papmakosiorun» 9 kinacc (68 yacoB)

Monynb «MonekyJsipHbIE OCHOBBI cesleKuu» 9 kiacc (68 yacos)

Ilnanupyembie pe3yabTAaThbl OCBOCHHUS KyPCa BHEYPOYHOM AeSITeIbHOCTH
JIn4HOCTHBIE pe3yJIbTaThI
MeTtanpeMeTHbIE PE3YJIbTATHI

IIpenMeTHBIE PE3YIBTATHI

TemaTuuyeckoe MJIAHUPOBAHUE
Monynb «Kak )KUBOTHBIE U PACTEHUS TPUCTIOCAOTMBAIOTCS (IBOJIIOIMOHHAS KOJIOTHS)

5-6 xnaccel (34 yaca)

Monynbs «OCHOBBI pacTeHHEBOACTBa» 7-8 kitacchl (68 yacoB) Monyinb
«buorexnonorun» 7-8 kiaccol (68 yacoB)

Monyns «MonekysipHble OCHOBBI (PH3HOJIOTHH U papmakosorum» 9 kiace (68 yacos)

Monyns «MonekyJIsipHbIE OCHOBBI cesleKuun» 9 kiacc (68 yacos)



HOACHUTEJIBHASA 3AIIMCKA

AKTYaJIbHOCTh M Ha3HaYeHHe mnporpammbl. [Iporpamma paspaboTaHa B
COOTBETCTBHM C TpeOoBaHUsIMU DenepalibHOro0 rocyJapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO o0Omiero oOpa3oBaHUs, OpPUEHTUPOBAHA Ha oOOeCleueHHe
WHJIMBUAYAJIbHBIX MOTPpeOHOCTEN OOy4YalomMXcsi M HampaBjieHa Ha JIOCTHXKECHHE
TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro oO0pa3oBaHUs C
y4eTOM BBIOOpAa Y4YaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHHH KYypCOB BHEYPOUYHOM
JESTENBHOCTU. DTO TMO3BOJSET O00ECIEeUUTh EIUHCTBO OOS3aTENbHBIX TpeOOBaHUN
®I'OC BO BceM MPOCTPAHCTBE MIKOIHHOTO 00pa30BaHUs: HE TOJIBKO HAa YPOKE, HO H 3a
€ro npeaeinamu.

AKTyanpbHOCTh  peaju3alid  JaHHOW  MporpaMMbl  OOYCJIOBJIEHA  CaMOU
0COOEHHOCTHIO MMPOEKTHO-UCCIIEOBATEIBCKON ACSITEIIBHOCTH. DTa NEATEILHOCTD JICKHUT
B OCHOBE MTO3HABATEILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM yMEHUS TJIaHUPOBATh
mo0ble JIEWCTBHST M BaXXHBIM YCJIOBHEM YCHEIIHOW peanu3anuu ujaei. Jloobie
M3MEHEHHUSI COBPEMEHHOTO OOIIeCTBa CBSI3aHBI C MPOEKTAMH M HCCJIEAOBAHHUSIMHU — B
HayKe, TBOpYECTBE, OuW3HEce, OOIIECTBEHHOUN >KU3HU. [109TOMYy BaKHBIM 3JIEMEHTOM
pPa3BUTHs JMYHOCTH OOydYaromerocs sBisieTcss (OpMUpPOBAHUE OCHOBHBIX HaBBIKOB
IPOEKTHOUCCIIEA0BATEIBCKOMN NESITENBHOCTH.

[Tporpammoii mpeaycMoTpeHO (GOPMUPOBAHUE COBPEMEHHOTO TEOPETHUYECKOTO
YPOBHSI 3HAaHMHA, a TaKXKe€ W TMPAKTHUYECKOT0 OMbITa paboThl ¢ Ja0OpaTOPHBIM
000pyIOBaHUEM, OBIIAJICHUE TIPUEMaMHU HCCIIEOBATEIbCKON NEITeTbHOCTH. MeTobl
OopraHu3alii  00pa3oBaTENIbHOW W HAy4YHO-MCCIIEAOBATENHCKOW  JIEATEIbHOCTH
npenrycMaTpuBaloT (HOPMUPOBAHHE y OOYYaIOIIUXCS HECTAaHAAPTHOTO TBOPYECKOIO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAXKEHUSI U UHJIMBUIYATbHOCTHU CY>KJICHUI.

Jlist monmHOTO y4eTa TOTPEOHOCTEW ydYaluxcs B MPOrpaMMe HUCIOJIb3YeTCs
muddepeHIIMpOBaHHBIM  TOAXO0/, YTO CTHUMYJUPYET Yy4allerocs K YBEIHYCHUIO
NOTPEeOHOCTH B MHANBUIYATbHON, HHTEIJIEKTYaIbHOW U MIO3HABATEIHHON JEATEILHOCTH
U Ppa3BUTHI0  HAy4YHO-HUCCIIEIOBATEIIbCKUX  HaBbIKOB.  [Iporpamma  craHer

BOCTpeOOBAaHHOM B NEPBYIO OYepe/b MIKOJbHUKAMH, KOTOPbIE UMEIOT CTOMKUI MHTEpEC



M COOTBCTCTBYIOIIYIO MOTHBAIUIO K H3YUYCHUIO IIPCAMCETOB CCTCCTBCHHO-HAYYHOI'O
IMUKJIa, CCTCCTBCHHBIM HaYKaM U TCXHOJIOTIHAM.

B moapocTkoBOM BO3pacTe ywaliuecs MpOSIBISIOT CBOK 3aWHTEPECOBAHHOCTH B
TOW WM WHOW 0OJacTH 3HAHWM, HAyYHOM HAIpPaBJICHUH WU MPOodheCcCHOHATBHOU
nesTenbHOCTH. TakuMm 00pa3oM MPOUCXOAUT (OPMHUPOBAHUE TIO3HABATEIHHOU W
npodeccuOHaIbHON COCTABISIONIEH JTMUYHOCTH, MIOMOTAET y4YalleMycsl B OINPEICICHUH
OyIymiero >KM3HEHHOTO MyTH M B NPO(PECCHOHATHLHOM BBIOOpPE MOCTIE OKOHYAHMS
mkoJbl. [lomoOHOro poja 3aMHTEPECOBAHHOCTH CTUMYJIUPYET IMOCTOSIHHOE JKEJaHUe
IIKOJIbHUKA K TIO3HAHUIO HOBOTO, PACHIMPEHHUIO M YIIIyOJEHHUIO COOTBETCTBYIOUIUX
3HAHUW, W TOJYYEHUIO HOBBIX B TOM YHCJIE€ NPAKTUUYECKUX HABBIKOB, a TaKkKe
MOTHBHUPYET y4alerocst Ha mpoQoprUeHTAIIUIO.

[Iporpamma HailenieHa Ha TIOMOIL PEOCHKY B OCBOCHMHM OCHOB OpPTraHHW3allUd H

OCYIIIECTBJICHUSI COOCTBEHHOW MPOCKTHO-UCCIIE0BATEIBCKOM JICITCIHPHOCTH, a TAKXXE B
MPUOOPETEHUH  HEOOXOJMMOro  OmbITa Uil  paboThl HaJA  WHIWBHIYaJbHBIM
UCCJIEOBAaHUEM WM MpoeKToM. IIporpamMma moMoXKeT MIKOJIBHUKY B 0ojiee TiTyOOKOM
M3YYEHUU MUHTEPECYIOIIEH ero 00JIacTH €CTECTBEHHBIX HAyK, a TakKe B MPUOOpPETCHHUH
BOKHBIX COILIMAJIBHBIX HABBIKOB, HEOOXOJUMBIX IS MPOJAYKTUBHOW COIMATIU3AIMU U

hopMUpOBaHUS TPAXKIAHCKOUN MO3UIINHU:

— HaBbIKa CaMOCTOSITEJIBHOIO PEIICHUS aKTyaJbHBIX MCCIIEOBATEIbCKUX WIIU
MPaKTUYECKUX 3a7ay, BKIIOYAIOIIETO B ce0sf yYMEHHE BHJIETh U AHAJIM3UPOBATH
npoOiemMbl, HYXKJAIOIIMECd B PEIIeHUH, YMEHWE JIeTajJbHO MpopadaThiBaTh MU
peanu30BbIBaTh COCOOBI padOTHI C HUMHM, YMEHUE IJIAHUPOBATh COOCTBEHHYIO paboTy

H CaMOCTOATCIIbHO KOHTPOJUPOBATH CBOC IPOABUKCHHUC K KCIIACMOMY PE3YJIbTATY,

— HaBbIKA I'€HEPUPOBAHUA U O(POpPMIIEHUS COOCTBEHHBIX HJEH, OOJIEUeHUs HX B
yA0OHYIO Ul pacpocTpaHeHus popmy;

— - HaBbIKA YBAXUTEJIBHOIO OTHOLIEHUS K YYXKUM B3IJsJaM M HJIEAM,
opopmieHHBIM B palboTax Apyrux JIIOAEH, JApyruX aBTOPOB — BIIAJIETBLEB
MHTEJIEKTYaJIbHON COOCTBEHHOCTH;

—  HaBblKa MYyOJMYHOIO  BBICTYIUIEHHS  Hepel  OOJbIION  ayJIUTOpHUEH,
apryMEHTUPOBAHMS W OTCTaWBaHUS CBOEW TOYKH 3pPEHHSA, OTBETOB HA BONPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS APYTUX B CBOEH NMPaBOTE, MPOJBUKEHHSI CBOUX
UaeH;

— HaBblKa PabOTHl CO CHELUATM3UPOBAHHBIMH KOMIBIOTEPHBIMH IPOTPAMMaMH,

1a0b0paTOpHBIM  O0OpPYZOBAaHUEM, TEXHHUYECKHUMH YCTPOMCTBAMHU, OHOIMOTCUYHBIMU



dboHmaMM W UWHBIMH  pecypcamMH, ¢ KOTOPbIMHM MOXET OBITh  CBsI3aHA
MIPOEKTHOUCCIIE0BATENbCKAS AEATENbHOCTD IIKOIBHUKA.

Kpome Toro, pabora MmIKOJbHHUKA HaJ MPOEKTOM WJIM HCCIEIOBaHUEM OyaeT
CIIOCOOCTBOBATH M PA3BUTHIO €T0 aICKBATHON CaMOOIICHKH.

BapuanTtsl peaauzauuu nporpaMmbl 4 GopMblI IPOBeEIEHNs 3AHSTHIA.

JlanHast mporpaMma paccyuTaHa Ha padOTy CO MIKOJIbHUKaMH 5-9 KIaccos.
[lenarory Ba’kHee aKIIEHTUPOBATh CBO€ BHUMAHUE HE CTOJIbKO Ha KAUECTBE Pe3yjIbTaTa
MPOEKTa WM UCCIIEIOBAHUSA, CKOJILKO Ha TOM, YTOOBI yHaIIUNUCS MOTydall 3HAHUS B TOM
YHUCJIE U YEPE3 BBINOJIHEHHUE IPAKTUYECKOTO 3aJaHus, JIe]al BEIBOABI U YMO3AKIIFOUEHUS
HA OCHOBAaHMHM CBOETrO HCCIIEIOBAHUS, YUYWIICA CpPaBHUBATH €ro pe3yJbTaTbl C
TEOPETUYECKUM MATEPUAIIOM M HCCIEIOBAHUSMH JPYTMX IIKOJbHHUKOB. Takum
o0pa3oM, IIKOJbHUK OCBOMT OCHOBBI MPOEKTHO-UCCIIEIOBATEIbCKON NEATEIbHOCTH U
MPUOOPETET HABBIK KPUTUYECKOT'O OTHOIIEHUS K MaTepuay.

[Iporpamma pa3dbuTa Ha MOJIYJIH, KOTOPbIE MOTYT OBITH HCIIOIB30BaHbI JIMOO
YacTHUYHO, JMO0 monHocThio. Tak wmomynb «Kak JKMBOTHBIE U pacTeHUS
NPUCTIOCA0IUBAIOTCS (IBOJIOIMOHHAS JKOJIOTHS) MPEIoiaraeTcs g U3y4eHus B S5
uwim 6 kimacce B TeueHwe oaHoro roma (34 waca B rox). Moayau «OCHOBBI
pacTeHueBojACTBa» U «buorexHomorus» paccuntaHbl Ha 68 4YacoB U MOTYT OBITh
peanu3oBaHbl B TeUEeHUU 2-X JeT (o 34 yaca B rojJ) WiM B TeueHuu 1 roga (68 yacos B
ron). Bo BTopom ciyudae BO3MOXKHO MpOXOkaeHue oboux wmoxayJeid («OCHOBBI
pacTeHueBojACTBa» B 7 unum 8 knacce, «buorexHomorum» B 7 wiu 8 Kiacce).
AHaniorugyHo Moayiu «MoneKynasipHble OCHOBBI (DU3UOJIOTHU U (PapMaKOIOTUH» U
«MonexkynsipHbIE OCHOBBI CEJIEKLIMW» paccuuTaHbl Ha 68 YacoB W MOTIYT OBbITh
peanu3oBaHbl B TeueHUH 2X JeT (mo 34 yaca B roj) uiu B TeueHuu 1 ronaa (68 yacoB B
ron). Bo BTopom ciydae BO3MOXKHO MPOXOXKIAeHUE 000ux Moayien («MoyeKyIspHbie
OCHOBBI cenekiuu» B 8 Kkjacce, «MoleKyJIsipHbIE OCHOBBI (DU3UOJIOTHH U
dapmakonoruu» B 9 kiacce).

MoXHO PEKOMEHIOBaTh HCMOJL30BaTh Moayiau «Kak >XKMBOTHbIE W paCTCHUS
npucnocadnmBamTcsa», «OCHOBBI PAaCTEHHEBOACTBA», «MOJIEKYJISIpHbIE OCHOBBI
CEJICKITMM» B Ka4eCTBE HEMPEPHIBHOTO 00pa3zoBaTeabHOTO Iukia (5-9 kmace o 1 gacy B
HEJICNI0) IS KJIACCOB arpoOMOTEXHOJIOTHYECKON HampaBieHHOCTH. Monymn «Kak

JKUBOTHBIC U PACTCHHA HpI/ICHOC36HI/IBaIOTC$I», «buorexHnonorun» u «MOJ’IGK}’J’IHPHBIC



OCHOBBI (PM3HOJIOTUH U (HapMaKOJOTHM» B Ka4eCTBE HEMPEPHIBHOIO 00pa30BaTEIIbHOTO
nukna (5-9 knacc mo 1 4dacy B Hemeno) JUisl KJIACCOB OMOTEXHOJIOTMYECKOTO WU
METUITUHCKOTO HAITPaBJICHUH.

B3aumocBsa3b ¢ nmporpammoii BocnurtaHus. [Iporpamma kypca BHEYpOUYHOU
NEATeTLHOCTU pa3paboTaHa C YYETOM PEKOMEHJAIUM TMPUMEPHOW IPOrpaMMBbl
BOCIIUTAHMS,  YYHUTHIBAET  IICUXOJIOTO-TICAArOTHYECKHE  OCOOCHHOCTH  JIaHHBIX
BO3PACTHBIX KaTErOpui. DTO MO3BOJIIET Ha MPAKTHKE COCAUHUTH OOYYaIOIIyl |
BOCITUTATEIbHYIO JCATEIBHOCTh TEJarora, OPHCHTHPOBATH €€ HE TOJbKO Ha
MHTEJJIEKTYallbHOE, HO M Ha HPABCTBEHHOE, COIMAJIbHOE pa3BUTHE pPeOEHKA. ITO

MPOSIBIISIETCSL:

— B NPHUOPUTETE JIMYHOCTHBIX PE3YJBTATOB PEAIU3ALMUA IPOTPAMMBl BHEYPOUHOU
NEATENbHOCTH, HAIICANINX CBOE OTPAKEHUE W KOHKPETHU3alHUI0 B MPUMEPHOU

MporpaMMe BOCITUTAHUSA;

— B BO3MOJXHOCTH KOMINICKTOBAHUA PA3HOBO3PACTHBIX TPYIIT I OpraHHU3allUuU
HpO(bOpHCHTaHHOHHOﬁ ACATCIIbHOCTH  IIIKOJIBHHUKOB, BOCIIMTATCIIBHOC 3HA4YCHHC

KOTOPBIX OTMEUYAETCS B IPUMEPHOU MPOrpaMMe BOCIIUTAHMUS;

— B HHTCPAKTHBHBIX (bopMax 3aHATUM I  IKOJIBHHUKOB, O6€CH€‘-II/IBaIOIHI/IX
6OJ'IBHIYIO HX BOBJIICYCHHOCTL B COBMCCTHYIO C IICAaroroMm u ApPyruMu JCTbMHU
ACATCIIBHOCT MW BO3MOXXHOCTD 06p330BaHI/IH Ha €€ OCHOBC JACTCKO-B3POCJIBIX
O6H_IHOCTeI‘/JI, KIIYCBOC 3HAUCHHUC KOTOPBIX JId BOCIHTAHHA ITOAYCPKUBACTCA

[IPUMEPHOMN ITPOTPAMMON BOCITUTAHUS.

Ocol0eHHocTH PadOTHI YUYHTEJISl 110 MPOrpamMMme. 3a1a4a YUYUTENS COCTOUT B TOM,
4TOOBl  CONPOBOXKIATh MpoLEecC NpOo(EecCHOHATPHOM OpUEHTAlUK  IIKOJIbHHKA,
packpbiBas MOTEHIMAN KaXXJO0r0 4epe3 BOBJICUECHHUE B MHOTOOOPA3HYIO JESTENbHOCTD,
OpraHU30BaHHYI0 B pa3Hbix ¢Gopmax. [Ipm 3TOM pesynabTaToM pabOTHl yuuTens B
NEPBYI0 OYEpEelb SBISIETCA JIMYHOCTHOE pa3BUTHE ydvamierocs. JIMYHOCTHBIX
PE3yJIbTATOB YUUTENIb MOXKET JOCTUYb, YBJIEKas YYEHUKAa COBMECTHON U MHTEPECHOU UM
000UM JESTENbHOCTHIO, YCTAaHABIMBAas BO BpeMs 3aHATUN JOOpOKEIATENbHYIO,
MOAJIEP)KUBAIOLLYI0 aTMoc(epy, HaChIasi 3aHITHS LEHHOCTHBIM COJIEpKAHUEM.
IIpuMepHas cxema nIpoOBEACHUS 3aHATUN 110 TPOTPAMME:

1. O0bBsicHEHHE TCOPCTUUCCKOIO MaTCpuajia 1o TcCMcC.



2. TloaroroBka K OKCIIEPUMEHTAIBLHOMY 3aHSATHIO, OOCYXKJIeHUE OOBEKTOB JUJIS
MIPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHue NpaKkTUYECKOTO 3aHIATHS — OCHOBHAS 3a/1a4a OCBOCHUE METOI0JIOT MU
JAHHOT'O DKCIIEPUMEHTA.

4. Ilo OKOHYaHMM NPEMIOKUTH JAETAM, KOTOPBIE 3aMHTEPECOBAINCH JAHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B HUCCIEAOBATEIbCKUN MpPOEKT. J[J11 3TOro HeoOXoAMMO
0o0CyIUTh OOBEKTBI, KOTOpblE YUYEHUK OyIeT UCClIeqoBaTb, COCTAaBUTh IUIaH
DKCIIEPUMEHTA.

5. Ilomoub y4yeHHKY NpOaHAIMN3UPOBATh PE3YIBTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaTbl MPOEKTHO-UCCIEA0BATEIBCKON JIEATEIbHOCTH IIKOJBbHHUKOB
MOXXHO B IIpollecce 3alllUuThl MMM CBOMX paboT B paMKax IIKOJbHON

HAyYHOIIPAKTUYECKON KOH(DEpPEHIIUH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JESITEJIBHOCTH

Monyiab «Kak »KMBOTHBIE U PACTEHHS] MPUCTIOCAOINBAIOTCSD> (IBOJTIONMOHHASA
IK0JI0rus) 5-6 kiaaccel (34 yaca)

1. Mvt uccneoyem scusvte 006vexkmut (6 uacos)

CBoiicTBa M CTPOCHHE KHUBBIX OPraHU3MOB (CTpOeHHE KJIeTkKH). Bum, ocodp —
OpraHu3M Kak eluHas cuctema. Amantanuu (nmpucrnocoOienus). [lonsitue romeocrasa
&KUBOro opranuszma. CrocoOsl ero nojAep>Kanusl.

[lonarue BapuwaTuBHOCTH Tipu3HaKa. MccienoBarenbckue padotrel «Bce mu
(cunMIBL, O€NIKH, Oepe3bl U T.11.) OqUHAKOBbIE? DOTOKBECTY.

OrpanndeHuss MOpQOJIOTHYECKUX H  (Qu3noJorHmdeckux agantanuid. I[louemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIUMH, MaJCHbKUMHU, BCESTHBIM.
[TpakTuueckass padora «CocrapisieM KHUTY PEKOPIOB PACTCHHMM W JKMBOTHBIX HAIIIETO
Kpash».

2. Bausanue oxkpyxcarouwieit cpeovt na sxcuevle opzanuimol (12 uacos)

dakTophl OKpyKaromieil cpeapl (a0MOTHYECKUE, OMOTHYECKHE, aHTPOIIOTCHHBIC).
[Ipumepst  abuoTmdeckux  (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIHUSHHE Ha
KUZHEACATEIbHOCTh  KUBBIX  OpPraHM3MOB:  TEMIIEpAaTypa, CBET,  BIAXKHOCTb.
[Ipaktruueckoe 3anstue «l[Ber u Temno» (KyOMKHU JbJa B3BECUTH, MOJIOKUTH B YAIIKH

[letpu Ha pa3HolBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee



pacrasun). [IpakTudeckoe 3anarue «UTo pacTBopsieTcs B Bojie» (dKCHEepUMEHT « Kuakui
nomy). [lpaktudeckoe 3ansatue «Juddysus BemecTs B Bojae (pacTBOPHI)», «JIBuxkeHue
pacTtBOpoB 1o 1BeTKYy». I[IpakTuueckoe 3aHsitue «Jlem miaBaer B Boje (aiicOepru,
3aMep3aHue BoA0eMOB)». IIpakTuueckoe 3anstue «Jleq npu 3aMep3aHuu paciuupsieTcs»
(pa3pyiienue kamHs (TOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPHUCIOCOOJICHHMS]  KUBBIX  OpPraHU3MOB K
abuornyeckuM (pakrtopaMm. [lpucrnocoOneHuss K OCHOBHbIM a0MOTHYECKUM (PaKTOpam:
TeMmreparypa, BIaXHOCTb M cBeT. [Ipaktmueckoe 3ansarue «llly6ay» (kyOuku Ibra
3aBEpHYTh B pa3HbIil Marepuain, B3BecUTb). lIpakTuyeckoe 3ansitue «IIMrMeHTH»
(MOXHO pa3fenuTh Ha BaTMaHe KpacuTenu u3 ¢uiomacrepoB». [IpakTrueckoe 3aHsATHE
«Kak )XMBOTHBIE TUIaBAIOT B BOJIEY» (DKCHEPUMEHT C MUIETKOM).

UccnenoBarenbckue padoThl «BiusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUs B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSX» (Ha JIOCTYITHOM
Marepuae).

3. Bzaumooeiicmeus yncuevix opecanuzmos (4 uaca)

buotnueckune (akTOpBHL. 3aKOHOMEPHOCTH pa3BUTHS ME>KBHUJIOBBIX
B3aMMOOTHOIIEHU. Ko3Bomouus (XHUIIHUK-KEPTBA; Mapa3UT-XO035iMH) OBOJIOLHUA
ctpateruii  noObiBaHus numu. CouuanbHocTh.  Buasbi-Bcenenipl.  [lepeuenb
PaCTEHUUBPEAUTEIICH. HccnenoBarenbckas pabota «HaOmronenus 3a
B3aMMOOTHOIICHUSIMU KUBOTHBIX MPU TOOBIBAHUM THUINHA (KOPMYIIKK JJISl TITHI, JUIS
TOPOJICKUX WM CeIbCKUX >KMBOTHBIX). BebO-kamepsi». HccnemoBarenbckasi pabora
«PacrnipocTpaHeHre BUIOBCUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenosex 6 ncuznu pacmenuii u yxcueomuvix? (6 uacos)

Antponiorenusie  (paktopbel. [IpaBma M, 4YTO TMEPBOOBITHBIC IIIOAM JKWUJIH B
rapMoOHMH ¢ npupoaoi. ONOMAIIHUBAHUE U IPUPYUCHUE )KUBOTHBIX U PACTEHUN. 3a4eM
criacaTh BBIMUPAIONIME BUJBI, KaK 3TO JiejaTh. KyJbTYpHBIE PACTEHUS U HUX JIUKUE
npeaku. [louemy BakHO MX COXpaHsTh. Pa3zHOOOpa3ue KyJbTYpPHBIX PACTEHUM U UX
3HaueHHUE B XKM3HU venoBeka. KpacHas kaura Bamei tepputopun. Oco00 oxpaHsembie
Tepputopuu, 3anoBenHukun Poccum m mmpa. Ilpaktudeckass paborta «PazHoobOpasue
KYJbTYPHBIX PACTEHUI B BallIEM PETHOHEY.

UccnenoBarenbckas pabota «BiusiHue aHTPOIMOTeHHBIX (PAKTOPOB HA pPa3BUTHE
pacTeHuil B TOPOJIe/HACETIEHHOM IMYHKTEM.
Okckypeust/mpaktudeckas padora «OOIIT B Bamem pervoHe — yHHUKaJIbHBIC

OOBEKTHI TPUPOIBD».



5. Oxonozuueckue nuwu (6 uacos)

buochepa — onmHa u3 BaxHeHmmx ob6omouek 3emun. UTO Takoe «IKOJIOTHUECKHE
HUIIM» W Kak oHU (opmupyrorcs? dopmupoBanue 3HaHUN 1O OMOPa3HOOOPA3UIO
KU3HEHHbIX  (QOpM,  TIOBEJACHUECKMX  MPUCHOCOONEHHH,  MOAu(UKAIIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U uxX TUIibl. Pazputue

Y CMEHBI PACTUTENBHBIX COOOIIECTB.
UccnenoBarenbckue padoOThl «DKOJOTUYECKHE HHINKA BOKPYT TeOs — OMHCAHHE
dakTopoB OKpyxawmie cpeab». HcciaemoBarenbckue padboThl «DEeHOTOTUYECKHE

HAOIIOIEHUSD).

Moayib «OCHOBBI pacTeHUEBOACTBAa» 7-8 Kiacchl (68 yacoB)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOACTBO: OCHOBHBIE (DAKTOpPHI BbIpallMBaHUS PACTEHUM.
Hcropust pa3BuTHs arpoxuMuyeckux 3HaHui (padotsl M.B. JlomoHocoBa, 1O. JInOuxa,
Bbyccenro, B.B. JlokydaeBa, K.A. Tumupszena, [1.A. Kocteruena, /I.H. IIpsuumiankoBa

u ap.). [lpakrudeckas padota «bouka JInbuxa.
2. Aepomexnuueckuii Ixkcnepumenm (6 uacoe)

[IpaBuiia TOCTAaHOBKM arpo’kcnepuMeHTOB. llocTaHOBKa 3SKCIEPUMEHTOB C
pacTeHusIMA. BBIOOp TEMBI, COCTaBICHUE THUITOTE3bI, M U 3a/a4 DKCICPUMEHTA 10
BBIPAIIMBAHUIO PACTEHHM B KOHTpoJupyemou cpene. KOHTponu, NOBTOPHOCTH,
MpoBeJeHUE »dKcrepuMeHTa. l[lnanupoBanue »skcriepuMenTa. OlLEHKa pe3yJabTaToB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIUSIONME HA MpOpacTaHHe
ceMsH (POCT IIPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTIIOTOJIMYHOTO BhIPALIMBAHUS CAJTaTOB U MUKPO3EJICHU
B KOHTPOJHUPYEMBIX HCKYCCTBEHHBIX YycCIIOBUAX. COOp YCTAaHOBKM I BBIPAIUBAHUS
pPacTEeHH B KOHTPOJIMPYEMBIX YCIIOBHSIX.

3. Ponv xumuueckux ziemenmos ¢ numanuu pacmenuii (20 uacos)

Bona. PactBop. BreITsiKa. AHUOHBI, KaTHOHBI, 3JIEKTPONPOBOJHOCTE U pH
pactBopa. Ponb XMMHYECKHX JJIEMEHTOB B MHUTaHUU pacTeHuid. [lomyueHue
NUTATENbHBIX BEHIECTB pacTeHusiMu. lIpaktuueckas pabora «CxemMbl NHUTATEIbHBIX
pacTBOpoB. PacueT 103 yaoOpeHut A1l MUTaTeIbHBIX PACTBOPOBY.

YnoOpenusi: opraHMYecKHWe, MHUHEpPAIbHbIE, MHUKPOOHOJOTHUYECKHE. THUIIBI

MUTaHUs pacTeHuid. Bo3aymHoe W MuHepaiabHOE (KOPHEBOE) MUTAHUE PACTEHUMU.



TpaHncnopT NUTATENbHBIX BEIIECTB PACTCHUN: BOCXOJSAIIUA W HUCXOISAIIUNA TOK.
Baxneiimue kanuiinele, GocpopHbie U a30THbIE yA00peHus, ux coiictBa. [IpocTeie u
cinoxuble ynoopenus. Ilpaktudeckas pabora «lIpaBuna cMemmMBaHUSA YIOOPEHUI
[TpakTuueckast pabora «llutanure pacTeHUI: TEXHOJIOTUS TPUTOTOBIICHUS MUTATEIIBHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHEe pacTeHMil: 3Tambl OHTOreHe3a, (PaKTOpbI, BIMUSIOUIME HA POCT
pacTeHMii: CBeT, TyCTOTa TMOCaJ0K, nuTaHue, cyoctpar. Ilpaktuueckass paborta
«MOHUTOPUHT MUHEPAJIBHOTO MTUTAHUS PACTCHUI.

OcoOeHHOCTH THTAaHMS PACTEHUM a30TOM. A30T W €ro 3HAUYCHHE B JKU3HU
pacrenuid. @OpMBI a30Ta U UX MPEBPALICHUE B ITIOYBE.

Nctounuku docdopa mis pactenus. 3naueHue pochopcoiepx anux CoeAMHEHUN
B KJieTke. Poib Makposprudeckux coequneHnit hochopa B JHEPreTHUIESCKOM OOMEHE.

Brnussaue xanuss Ha (U3MYECKHE CBOMCTBA MPOTOIUIa3Mbl, Ha (EPMEHTHI
YIJIEBOJIOPOJHOTO OOMEHa, CUHTE3 OeKOB U Ap. Poib kanus B mojiepKaHud HOHHOTO
OaslaHca B TKaHsX, B MPoOIEccax CaMOPEryIsuu.

PerynsaropHass u cTpyKTypooOpa3oBareiibHas poOJib KalblMs. YuacTue B
00pa30BaHUU KJIETOYHOW CTEHKH, MOJAECPKAHUU CTPYKTYpPhl MEMOpaH U PEryJsius Ux
POHUIIAEMOCTH.

3HadyeHNEe MarHus B MeTaboJM3Me pacTeHwil. MarHuii B cocTaBe XJopodwuiia,
CXOJICTBO XJIOpO(WIUTA W TeMOTJIOONHA KaK CBUACTEIHCTBO €IUHCTBA OPraHUYECKOTO
MUpa.

Cepa M ero OCHOBHbIC COCJIMHEHHS, UX POJIb B CTPYKTYpPHOM OpraHuzanuu
KJIETKH, y4aCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

Muxkpoanementsl. [lpencraBieHuss 0 pojid MHUKPOIJIEMEHTOB B MeTabOIM3Me
pactennii. OCOOCHHOCTH MOCTYIUICHUSI MUKPOAJIEMEHTOB B pacteHus. CHUHEprusm u
AHTAarOHW3M 3JIEMEHTOB MTUTAHUS PACTCHUIA.

PacturenpHasi nuarHocThka W METOABl HUJIEHTU(DUKAIIMK HEIO0CTaTKa/W30bITKA
anemeHTOB nutanus. [IpakTuueckas padota «PacturensHas qUarHoCTUKAY.

UccnenoBarensckas pabora «OueHKa COCTOSIHMSI KOMHATHBIX —PACTEHHI,
PACTEHHI Ha WIKOJIBHOW TEPPUTOPHH, YCTAHOBKA NPUYMH MATOJOTHYECKUX COCTOSHUU

(Ipy HATTUYKH)».



HCCJ’IC}IOB&TGJ’IBCKHH pa60Ta «OIICHK& BJIIMSIHUS  Pa3JIMYHBIX JJICMCHTOB Ha

COCTOSIHUE PAaCTEHUH (COCTaBIEHUE PA3TUUYHBIX TOJKOPMOK)».

4. Pezynamopol pocma pacmenuil. 3auwyuma pacmenuil (4 yaca)

[Tonsitue o perynsitopax pocrta pacreHuid. CTUMYISTOPBI pocTa — (GUTOrOPMOHBI
(aykcuHbl, THOOEPETIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa U HEKOTOpbIe (DEHOJBHBIE BelllecTBa (MKyMapoBas, KOpUYHAs,
CAIMLIWIIOBAsA K-Thbl), 2. CHUHTETHYECKUE (MOpP(aKTUHBI, peTapAaHThl, ACPOIUAHTHI,
J€CUKaHTbl, repOunuabl). OUTOMOHMTOPUHI W OLIEHKA COCTOSHHUS PAacTEHUM.
CoBpeMeHHbIe crniocoObl MoHUTOpUHra. IlpakTudeckass padora «OUTOMOHUTOPUHT H
OLICHKA COCTOsIHUA pacTeHui. COBpeMEHHBIE CIOCOOBI MOHUTOPUHT .

HccnenoBarenbckas padora «BiausiHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTCHUII.

3amura pacTeHHUI OT BpeauTeiei: OCHOBBI OnomeTona. [Ipaktuyeckas padora

«I/IHCGKTapI/II/II IMpaBuJIa U YCIOBUA PA3BCACHU IMOJC3HBIX HACCKOMBIX)).

5. Boonas, necuanaa u nou6eHHaA Kyaibmypbol, UX NPUMEHEHUE 6 GbIPAUUEAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

Bonnasi, mecuanas ¥ mouYBEeHHas KyJbTYpbl, UX NMPUMEHEHUE B BbIPAIIMBAHUU
pactenuil. [IpoBenenune Boabl B KOpHE W crebine pactenuil. Ilpaktuyeckas pabota
«KopHeBoe naBineHue».

BoaHblii pexuM pacTeHUM: CTPOEHUE YCTBHUIL: (DAKTOPHI, BIUSIOLIME HA HX
pacKpbhITHE U 3aKpbITUE. 3HAYEHUE MEXaHU3Ma PEryJsilud HCHapeHus BIlaru
pactenueM. Ilpaktuueckas pabora «[IpuroroBnenue mnpemnapata YCTbHUI[ METOJIOM
CIIETIKA.

UccnenoBarensckue paboThl: «BiusiHue yClIoOBHl colepKaHUS pacTEeHUM Ha
KOJIMYECTBO YCTHUID.

®oToCUHTE3 — yHUKaJbHBIM mIpouecc pacteHuil. TemHoOBas W cBeToOBas (a3bl
dorocunTeza. 3HaueHue (HOTOCHHTE3a i KUBBIX opranu3moB. [IpakTuueckas pabora
«DyHKIMOHANpHAs  JAMATHOCTMKA PACTEHMM IO  AKTUBHOCTH  XJIOPOILJIACTOB)
UccnenoBarensckas pabora «Omnpenenenune xiopopmwmia A u b, ouenka

(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUHN U ()aKTOPOB, BIUSIONINX HA HEEY.



dakTOphl pocTa pacTeHUi: BO3AyX U adpanus. [log3zemMHOe AbIXaHUE PACTCHUM:
COCTaB TMOYBEHHOTO BO31yXa, Ta3oo0MmeH. ['a3000MeH mnpu  OGecrOYBEHHOM
BbIpamuBanuu. I[lpakrtuueckass padora «Aspauus, CO2 u O2. JIpixaHue pacTeHUN».
[IpakTuueckass pabora «J/[pixaHue pacTeHUil: OIlEHKA WHTEHCHUBHOCTH JIbIXaHUS
pacTeHUN U ILIOJIOBY.

Uccnenosarensckue paboTel: «BnusiHue cmocoba BhIpaniuBaHus (cocTaBa
MUTATEeLHOW CMECH, CXEMbl BHECEHHUSI) HA POCT U PA3BUTHS PA3IMYHBIX PACTCHUIN.

6. Kyrvmypnoie pacmenus. Coepemennnle acnekmul ceaexkyuu (20 uacos)

Kak wyenoBek cran wucnonb3oBaTh pacteHusa? CBs3p pa3BUTUSA LUBUIM3ALNN
YyeJloBeKa M oJoMalllHuBaHus pacteHuil. Jlomectukanms. Jluckyccusa «/lomectukanus,
BCE JIM PACTEHUS M IKUBOTHBIE, KOTOPBIE JKUBYT pSAJIOM C YEJIOBEKOM HM
OJIOMAIIHUBAOTCS? MOXKHO JIM CYMTATH TAPAKAHA OJOMAIIHEHHBIM )KUBOTHBIM?»

HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocth. Bunbl m3menumBocTh. [Ipaktmueckass pabora «MonudukanmonHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJJHOTO JEPEBA)».

['en — wmaTepuanbHBIl HOCHUTENb HACIEICTBEHHOCTH M HW3MEHYHBOCTH.
HyxiienHoBele KUCHOTHI. JIOKanu3anus T€HETUYECKOTO MaTepuana B KieTke. Jlenenue
kierok. Pemnmukxanus JIHK. OcHoBHas  gormMa  MOJIEKYJISIpHOM  OMOJIOTHHU.
Tpanckpunuus. Tpancisauus. Mytamuu. [Ipaktnueckas padora «I'eH — nHCTpYKIUs 1O
cOopke KieTkH (Ha O6ucepe win KOHCTpyKTope)». IlpakTuueckas pabora «Myrtanus Ha
OyrepOpone (m000H OOBEKT M3 MpEenbIAyIIed padoThl, TAe W3MEHEHHWE WHCTPYKIIUH
NpUBEET K U3BMEHEHUIO BHEUTHETO BU/1a 00BEKTa).

D¢ dexT OyThUIOYHOTO TOPJIBIIIKA M TeHETUYEeCKoe pa3HooOpazue. UTo Takoe
reH0aHk? 3ayeM COXpaHATh FEHETUYECKHE pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXPaHEHUsI TCHETUYECKUX PECYPCOB pacTeHUH (eX situ u in situ).

3nauenue pabor H.M. BaswioBa. 3akoH romojoruueckux psaoB. LleHTpsl
IIPOUCXOXKIEHUS KyJbTypHbIX pacteHnid H.M. BasunoBa u IL.M. JXykosckoro.
[Ipaktrueckas paborta o rpynnam « OTKy/1a Ha HallMX CTOJax (PYKThI/OBOLIU/3TIAKI.

OcHoBHble MeTonbl cenekuuu. [uOpuanzanus. dopmsl oTO0pa. OCHOBHBIE
HampaBJICHUs CEJICKUUU: YIy4llIeHUE YPOXKAaHOCTH, YCTOWYMBOCTU K OMOTHYECKUM U
abuotnueckuM ¢akropam. Ilpakrnueckas pabora «BslpamuBaem ropox. Kak nposectu

CKpPCIIUBAHUC Y rOpoXxar.



Ecte nu xu3Hbp B mnpoOupke? buOTeXxHONOTHS KYJIbTYPHBIX PACTEHHIA.
UccnenoBarenbckas pabora «BblpammBanue pacTeHUd B HOpoOHpKe» (MOXKHO
BOCIIOJIB30BAThCSL PE3YJIbTATAMHM MPEIBIIYIIMX HKCIEPUMEHTOB IO COCTaBJICHHUIO
MUTATENbHBIX PACTBOPOB JJII PACTEHUH ).

Kak  uenoBek  moxer  moauduuupoBate  pacteHua?  ['eHernueckoe
penaktupoBanue. CoBpeMEHHbIE  MOAXOAbl U JOCTHXKEHUS  T'€HETUYECKOIO
penaktupoBaHus pactenuid. [Ipaktuueckas pabora «['eHOMHbIE HOKHHUIIBI

(monenupoBanue padbotsl cuctembl CRISP-Cas).

7. Pacmumenwnan npooykuus. (8 uacos)
Hanzemubie u moja3emMHbie opranbl pacteHuil. [lober u BugoM3MEHEHHBIN moOer
pactenuii. CriocoObl pa3MHOKEHHUS PACTEHUH.

[lonsiTue o0 KayecTBe MPOAYKTOB mnHTaHUsA. IIpoOnembl  KOHKYpEHLMH
OTEYECTBEHHBIX IPOAYKTOB IIMTAHUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTaBKU U CPEICTBA
coxpaHeHusi MpoAyKTOoB mnuTaHus. lIpaktuueckass pabora «llpenenbHO AOMyCTUMBIE
koHueHTpauuu (IIJIK) u meToasl KOHTpossi 0€30MACHOCTH PACTUTENBHBIX MPOAYKTOB
[IUTaHUSD.

Mukpo3seneHs: noje3HoCcTh U TexHonorus. Vccnenosatenbckas pabora «OLeHka

KauyecTBa BBIPAIIEHHONW MUKpPO3eJIeHn» (JTM00 CBOs, TMO0 U3 Mara3uHa).

XUMHAYECKHI aHaIu3 MPOIYKLIHH. OCHOBBI cnekTpooToMeTpuu.
[Totenmmmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeToIbI OIIEHKH KaduecTBa
pacTUTENbHOW MNPOAYKUMU: XPAHEHHE M COXPAHHOCTh MUTATENIbHBIX BEIIECTBY» (IO
JTOCTYITHOMY O0OpYI0OBAaHHUIO).

UccnenoBarenbckas padota «Omnpenenenue ButamMuHa C METOAOM OOpaTHOIO

TUTPOBAHMS B IUI0JAX HA PA3HOM CPOKE (CIO0co0€) XpaHEHUSI.

Monyab «buorexnosorus» 7-8 kiaccol (68 yacon)
1. bBuomexnonozusn (4 uaca)

[TonsiTue OWMOTEXHOJOTUU. 3ayeM YEeJOBEKYy OHWOTEXHOJOTHMH, B YeM UX
NpPEeUMYIIECTBO  Meped  XUMHYECKMM  CUHTe30M.  OCHOBHbIE  OMOOOBEKTHI
OMOTEXHOJIOTUH: TPOMBIIUICHHBIE MHUKPOOPIaHU3MbI, KIETKM W TKaHU PACTCHHI,
KUBOTHBIX M 4eloBeKa, OuokatanuzaTopbl. IlpakTuueckas pabGota «Ilpumepsl

IMPUMCHCHUA OMOJIOTMYECKUX O0OBEKTOB B TBOEH KU3HH.



Ceipbe i1 OMOCHMHTE3a W OIIGHKa €ro OWOJIOTWYECKOW IeHHOCTH. OCHOBHBIC
UCTOYHUKHM yTIepoaa, aszoTa, ¢ocdopa, MUKpPOITEMEHTOB. lccrnemoBaHne HOBBIX
HMCTOYHHUKOB CHIPhs (BKIJIFOUAsI BOIIPOCHI €T0 MPEeABAPUTEILHON 00paboOTKH), pa3padoTka
HOBBIX THUTATEIBHBIX CPEJ, B TOM YHCJIC BKIIOYAIOMINX OHMOCTUMYISTOPHI U JPYTHE
AJIEMEHTHI YIIPABIICHUS U ONITUMHU3AIMH IIPOIIECCOB OMOCUHTE3a. METOIbl ONTUMHU3AINN
MTUTATEBHBIX CPE]I.

2. Mukpoouonozus (12 uacos)

[TonoxeHue MNPOKAPUOTOB B CHCTEME oOpranudeckoro Mupa. CrpoeHue
OakTepuanbHOi KineTku. Knaccudukanus 6akrepuit. Mopdomnorust 6akrepumii. [IpocTsie
U CIOXKHBIE METOJIBl OKpamuBaHus Oakrepuii. dusnonorusi OakTepuil: TUTAHUE,
IbIXaHHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM ApXeu (3KCTPEeMO(PHUIbHOCTD,
ocobeHHOCTH cTpoeHUs KieTkn). JlabopaTopHas pabora «DUKCHpPOBaHHBIEC MpeEnapaThl
Oaktepuii. Ompenenenre (GOpMbI  MNPEIJIOKEHHBIX  KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIb3YsI TPOCTOM MeTon okpacku» JlaboparopHass pabora «OrmpeneneHue TuIia
KJIETOYHOM CTEHKM METOJI0M OKpaluBaHus 1o ['pamy» (pu HaJTU4UKU PEAKTHBOB).

MonouHokucinoe u cnuptoBoe OpoxkeHue. PoToTpodHBIE U XEMOTPO(DHBIE
Oaktepun. Kunernueckoe  ommcaHue — Tpolecca  pocTa  MHUKPOOPIaHHU3MOB.
OKCNOHEHIIMAJIbHAsE ~ MOJieiNb  pocTa. KuHeTtmka  rubenu  MHUKPOOPTaHWU3MOB.
Jlabopatophnas pabora «IIpurotoBrnenre MpMKU3HEHHBIX MPENAPATOB MOJIOYHOKUCIBIX
OaKTepuin.

[TaTorennsie 6akTepun. YymMHas majsodka v 4epHast CMEpPTh, OOTYJIM3M, CTOJIOHSK,
Tyoepkynes. Ucropust 60pr0ObI ¢ OakTepuanbHbiMu HHpEKIHMsIMEU. JlabopaTtopHas padoTa
«IToceB cmbiBa ¢ pyk Ha yamiku [letpu». JlabopaTopHas pabora «Bwimenenue yucton
KyJbTypbl Oaktepuii. MeTton pasBeneHuidl. MeTOI  UCTOMIAIOIIETO  IITPHUXAy.
Jlabopatopnas pabota «Mopdoaorndeckas XapaKTepUCTHUKA BBIJCICHHOW YHUCTON
KyJbTYPBI: XapaKTepUCTUKA KOJOHUH, opMa OaKkTepuil, TUIT KIETOYHOU CTEHKI.

Boitna 6eckoHEYHOCTH: aHTHOMOTHKHU NPOTUB OakTepuil. MexaHu3mbl JeCTBHIA
aHTUOMOTUKOB. MexKieTouHas KOMMYHHKalus Oakrtepuil. YyBCTBO KBOpyMa.
JlabGopatopHass pabora «CpaBHEHHE pPOCTa MHUKPOOPTAaHM3MOB Ha dYailke 0€3 U ¢
noOapneHns aHTUOMOTHUKOBY MccnemoBarenbckas padora «IloMck MHKPOOPTraHHW3MOB
00Ja1ar0NIMX aHTATOHUCTUYECKONW aKTUBHOCTBIOY.

[Ipumenenue OakTepuii uenoBekoM. KuHernueckoe omnucaHue OHOCUHTE3A

IIPOAYKTOB MHKPOOpPraHu3Mamu. bakrepun, KOTOpblE MOTYT pasjiaratb IUIACTHK.



UccnenoBarenbckas padoTa «BoiaeneHrne MOJIOUYHOKUCTBIX OaKTepuil, HCCIIeJOBAaHUE UX
AKTUBHOCTH.

Mukpoopranu3Mbpl B arpoOMOTEXHOJIOTHMH. VICKyCCTBEHHBIE  acCOIMAINH
pacteHuii ¢ mukpoopranuzmamu. WccnenoBarenbckas paborta «BwineneHue OakTepuii

ITOJIC3HBIX JJIA paCTGHHP'I)).

3. Jykapuomuueckue op2aHu3ImMbl 8 OUOMexHo102uu (naecruegvle 2puosl,
oposicrcu, 600opocau) (12 uacos)

[1necHeBbie rpuOBI TPOYIIEHTHI OMOJIOTMYECKH AKTUBHBIX BEIIIECTB.
OOmass xapakTepUCTHKa IPOXKKEH caxapoMuIeToB. VcTopusi uCIoNb30BaHUS

JIPOACGKEH B TPAIUIIMOHHON OMOTEXHOIOTHH. TEXHOJOTUN BUHOAETHUS U XJIEOOTICUeHHUS,
CHEIUMATN3MPOBaHHbIE pachl JIposxoked. Metabonusm nposxoked. Peakiust ciupToBOro
opoxxenusi. JlabopatopHas paborta «Ilogcuer kieTok apoxokei B kamepe [opsieBay.
JlabopatopHas padora «OOHapy)eHUE MPOAYKTOB CIUPTOBOIO OPOKEHHS: 3TUIOBOTO
COUpTa M YrJieKuciaoro raza». IlomydeHue BTOPUYHBIX METAOOIUTOB B JIPOKIKAX.
Jpoxoku Kak npoayueHThl OnoTorus. [lonydyenue 1eneBbix OEIKOB B IPOKKAX.

OcoOGeHHOCTH BEreTaTUBHOTO U IOJIOBOTO Pa3MHOKEHUS Y JPOXKEH, 3HaueHHe
U3YUYEHUsS MHUTO3a W LHUTOKWHE3a IS ONTHMH3AlMM IPOLECCOB KYJIbTUBUPOBAHMS
JIPOACGKEBBIX IITAMMOB, TIOHUMAHUS MPUYUH MATOT€HHOCTH IPOXKKEN U rpuboOB, MOUCKA
MulleHell  (QYHTMIUAOB U pa3paOOTKU HOBBIX JICKAPCTBEHHBIX IpENapaTosB.
JlaGoparopnas pabora «HaOmromeHue  pa3sMHOXKEHHUS  JPOXOIKEBBIX  KIETOKY.
[Ipaktuueckast pabora «llomydyenne TBopora u kedupa Ha OCHOBE MOJOYHOKHCIIBIX
Oaktepuit». I[lpaktuueckas pabora «OCHOBHBIE BUJABI KBaca M HMX XapaKTEPUCTHUKa»
«/IpoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl MPOMU3BOACTBA KBACa».
[Ipaktrueckass padbora «CpaBHUTENbHBIA aHAJIW3 PA3BUTHUS JIPOXIKEH B a’pOOHBIX U
aHAIPOOHBIX  ychmoBusx». IlpakTthueckas pabora «MeTombl OIEHKH CBOWCTB
XJIeOOoneKapHbIX Jpoxoked. OCOOCHHOCTH NPUMEHEHHUS! IMPECCOBAHHBIX, CYIIEHBIX U
WHCTAaHTHBIX Apoxokeity. MccnenoBarensckas pabora «BnusHue QU3MKO-XMMHYECKUX
(akTOpOB HAa KaueCcTBO OMOTEXHOJOTMUYECKOW MPOIyKIWU (KBac, Kepup, Chip, XiIed u
Ip.)».

Bopopocian — mepcneKTUBHBIM OOBEKT AJIs MPOU3BOJCTBA OElKa M YTJIEBOJOB.

buorexHonoruueckue MCTOAbI OYHUCTKH TBCPAbIX, JKHUIAKHX OTXOAOB H F33006p33HBIX



0oTX0J10B TIpon3BoJIcTB. CTouHBbIE BOJABL. CXeMbl OYMCTKH. BHOMUIBTPBI, a’pOTEHKH,
METAaHTCHKHU, OKCUTEHKH. AKTHUBHBIA WJI W BXOJSIIME B HETO MHUKPOOPTaHU3MBI.
Hcnonb3oBanue BOJIOpOCIIe B OUMCTKE CTOUYHBIX BOJ. VcciaeqoBaTensckas paborta

«Bnusaue ¢pusnko-xumuyeckux aktopoB Ha pocT Bogopociau (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmavus (8 uacos)
HacnencTBeHHOCTh M U3BMEHUMBOCTh — OCHOBHBIE CBOMCTBA KHBBIX OPraHU3MOB.
N3menunBocth. Buasl usMenuuBocTh. l[Ipaktuueckas pabora «MopaudukanyoHHast
W3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJHOTO JIEPEBA)».

'en — wMaTepualibHBIH HOCUTEIb HACICACTBEHHOCTH U  HM3MEHYMBOCTH.
HyxkneunoBbie KHCIOTHI. JIOKanu3alus reHeTUHYECKOro Marepuaina B Kierke. JleneHue
kietok. Pemmukamus JIHK.  OcHoBHast gormMa  MOJEKYJSIpHOW — OHMONOTHH.
Tpanckpunmus. Tpancusaus. Mytaruu. [Ipaktuueckast padbora «['eH — HHCTPYKITUS TI0
cOopke KJeTku (Ha Oucepe miam KoHCTpykTope)». [IpakTuueckas padora «Myrtanus Ha
OytepOpone (000M OOBEKT W3 MpEenbIAylie padoThl, IJe M3MEHEHWE WHCTPYKIIUU

MPUBEJIET K U3BMEHEHHUIO BHEIIIHETO BUJIa 00BEKTA)».

5. Bupyconozus. (6 uacoes)
[TonoxxeHue BUPyCOB B CUCTEME OpraHu4ecKoro mupa. CTpykrypa 1 XUMHYECKUN

cocraB BupycoB. Kiaccudukauusa supycoB. Penponykuus BupycoB. IIpocMotp
JOKYMEHTAJIBHOTO (UiIbMa O BUpyCax.

Bupycsl - Bo30ynurenu nHbeKIMoHHbIX 0one3nelt. OnkoBupychl. bakrepuodaru:
CTpoeHue, CcBoWcTBa, npuMmeHeHue. [Ipaktuueckas paborta. «MeTton pa3BelAeHUI
[Ipaktuueckass pabora. «TurpoBanue OaxTreprodaroB». buonornueckue MeTObI

O0pBOBI C BUpyCaMHU.

6. I'ennas unsicenepusn u dbuomexHo02uu. (8 uacoes)

OcHoBBI TeHHOM uHXeHepuu. Bekrtopa. Cnemuduyeckue GpepMeHTbl OaKTepUid.
[Ipaktuueckass pabora «DHIOHYKJI€a3bl pecTpukuuu (paboTa C HYKJICOTUIHBIMU
MOCJIeI0BATEILHOCTSIMU Ha OyMare)y.

buoTtexHomoruu nmpoayKIuu OENKOB B OaKTepUadbHBIX KyJIbTypax. JlocTikeHus
TeHHOW MHKEHEPUH 1 OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aanTuBHOr0O HMMYHHUTETa OaKTepUi U apxe.



[Ipaktuueckass paborta «I'ennbie HoxHulbl - CRISPR/Cas (MopenupoBaHue Ha
Oymare)»

I'MO. Metoast nonyuenuss [MO. Urpa-nuckyccusi «Beiurpaii rpanT Ha co3gaHue
I'MO».

7. Buomexnonozuu ¢ ycusomnogoocmee (8 uacoe)

JloMecTHKaIMs OCHOBHBIE JOMAIITHUE JKMBOTHBIE; COBPEMEHHBIC DKCIIEPUMEHTAX
M0 TOMECTUKAIIUU KUBOTHBIX (JTUCHUIA, HOPKA M JIp. — SKCTICPUMEHTHI HAYYHOU ITKOJIBI
akamemuka bemseBa). Jluckyccust «JlomecTtukamus, Bce JIM pacTeHUS M KUBOTHBIC,
KOTOpBIE JKUBYT PSJAOM C YEIOBEKOM WM OJOMAITHUBAIOTCA? MOXHO T CUHTATh
TapakaHa 0JIOMAalTHEHHBIM JKHBOTHBIM 7).

CoBpeMeHHBIE METOABl B JKMBOTHOBOJCTBE: TpAHCIUIAHTAIMSA SMOPHOHOB,
XUMEpPHBIC  JKMBOTHBIC, KJIOHWpoBaHWe. I[IpakTthueckas pabora «MeTomuka
KJIOHUPOBaHUs (MOJIeIUPOBAaHKE Ha Oymare).

OcHoOBHBIC 00JIE3HHW KUBOTHBIX M POJIb IMATOTEHHBIX MHUKPOOPTaHM3MOB U
Mapa3uToOB B pa3BUTHM 3a00JIE€BAHUI JOMAITHUX YKUBOTHBIX M OCHOBHBIX Mepax 00pbObI
C HUMM; POJIb TMOJIE3HBIX MUKPOCUMOHWOHTOB B OpraHU3Me KMBOTHBIX. [lom0XuTEIbHOE
u 1o00uyHOEe (OTPHUIIATENIBHOE) BO3JCHCTBUM AaHTHOMOTHMKOB Ha OPraHU3M B XOJE
JICUCHUs] JKUBOTHBIX; LEIM MW 33aJa4d BETEPUHAPUHU. DHOTEXHOJIOTHS KOPMOBBIX
npenapatoB. Ilpakrmueckas padora «CocTaBicHHE pallioOHA MHUTAHUS >KUBOTHOTO,
pacyeT pacxo/oB Ha cojepkaHue». MccnemoBarenbckas padoTa «OlleHKa KadecTBa
MOJIOYHOU TTPOLYKIIAN.

8. Buomexnonozuu 6 pacmenueeoocmee (10 uacoe)

OcHoBHBIE MeTOnbl cenekuuu. ['mbopummzanus. Popmsl oTOOpa. OCHOBHBIE
HANpPaBJICHUS CEJEKUUHU: YIYUIICHUE YPOKaWHOCTH, YCTOMYUBOCTH K OMOTHYECKUM U
abuotnueckum (haktopam. [Ipaktuueckas padota «BripammBaem ropox. Kak nposectu
CKpEILMBAaHUE Y TOPOXay.

OCHOBHbIC MOJIXOAbl CEJCKUUM U OWOTEXHOJIOTUU KYJBTYPHBIX PACTEHUU,
['uOpuauzanus, otnajgeHHas TUOPUAM3AIUSA, HMCKYCCTBEHHBI OTOOp, TreTepo3uc,
TpaHcopmaiusi, MyTareHe3, reHeTH4YecKoe pefakThupoBanue). Mcropus cenekiuu B
Poccuum 1 Mupe, uctopust pasBUTHS BAXXHEUIIIUX COPTOB KYJIBTYPHBIX PACTCHUMN.

Kak yenoBek moxeT MoauduimpoBaTs pacteHusi? ['eHHas MH)KEHEPUsT paCTEHUN:
UTto Takoe reHeTHYecKas WHKEHEpHUs pacTeHuil. TpaHCreHHble pacTeHus. MeToabl

nonyuenus.  OOpa3zoBaHue  omyxojied y  pacTteHuid.  ArpobOakTepualibHas



tpanchopmanusi:  Ti-uasmuasl.  [enst  T-JJHK.  MonekynsipHo-reHETHUECKHE
MexaHu3Mbl TpaHchopmainuu. ['enernyeckoe pegaktupoanre. CoBpeMEHHBIE OIXO/IbI
U JIOCTUXKEHUS TEHETHYECKOro pefakThupoBaHusi pactenuil. [lpakrtuueckas paborta
«I"eHoMHBI€ HOXHUIIBI (MOAeHpoBaHue padboThl cucteMbl CRISP-Cas).

Ectb 11 u13Hb B 1poOupke? BUOTEXHOIOTUS KyJIbTYPHBIX PACTEHUH.
UccnenoBarenbckass pabota «BbIpamuBaHue pacTeHHil B npoOUpke  (MOXKHO
BOCIIOJIb30BAaThCA  pPE3yJIbTATAMU MPEABIAYIIUX HOKCHEPUMEHTOB II0 COCTaBIICHUIO

MUTATENbHBIX PACTBOPOB AJII PACTEHUM )».

Monayab «MoJiekyJasipHble 0CHOBbI (Gu3n0JI0Tun M papmMakogorum» 9 Kiace
(68 uacos)

1. @u3uonozuueckas xumus. (20 uacos)

Brenenue. buorennsie anementsl: opranorensl: O, C, N, H. AkTtuBHbIC (HOPMBI
KHCJIOpO/JIa, UX MOJy4YEHUE, HEUTpaaru3alusl.

MakposJeMeHTBI: MPOIEHT COACPKAHUS B OpPraHU3ME, BBINOJHICMas (PyHKIIHS,
cojep)kaHue B Mpoaykrax mnutanus. Ca2+ - cBs3bIBalomue OCNIKH, JACTIOHUPOBAHHUC
KaJblUs, PETYJSALMUA YPOBHS KAJIbIHS B OpraHU3ME: TOPMOHBI Mo4ek. Mg — cTpoeHue
xjopoduiia, €ro akTUBAIUs COTHEUHON dHEPTHECH.

MuKpo3JIeMEeHTBI: B KaKUX MOJIEKYJIaX COJIEP)KATCsl, BBITTONHsIeMAasT (yHKIIHS,
coAepKaHHue B MpoayKTax nuranus. [locneacTBus nepeno3supoBKM MUKPOIIEMEHTAMMU.
Fe — ycBaumBaemble THUIIBI COCAVMHECHUN Keje3a. [ eMonmpoTenHbI, T€MOIMAHWH,
uutoxpoMbl. Cu — yCBOGHHME M TPAHCHOPT MeAu. benku, cojepkamue Meb.
[Tatonornueckue cuHIpoMbl MeHke 1 BunbcoHa, cBsi3aHHBIE ¢ META0OIU3MOM METH.

Tokcuunbie sneMeHThl [lepuonnueckoil cucTembl sl OpraHusma. BriusiHue
HEJIOCTATKA MAaKpPO U MUKPOSJIEMEHTOB HA )KUBbIE OPTraHU3MBbI.

HccnenoBaTenbckas pabota «KommuecTBenHas OIICHKA coAep KaHus
MHKPOAJIEMEHTOB WJIM BUTAMUHOB B TTUILEBBIX MPOTYKTAX

JKupel. 3abosieBaHus YelIOBEKa, CBSA3aHHBIC C HAPYIICHUSIMH KHPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoabl. 3aboJjieBaHUS YETOBEKA, CBA3aHHBIC C HAPYUICHUSMH YTIEBOJHOIO

obMena. CaxapHbIil TuadeT.



benku. Ctpoenue. 3a0osneBaHus 4YeJIOBEKa, CBS3aHHBIE C HaPYLIECHUSMHU
oenkoBoro oOmeHa. DyHkuuu OenkoB. depmeHThl. MexaHusMm neicTBusa. Kiacchbl
dbepmentatuBHbix peakuuii. Kodepmentol. Ilpaktuueckoe 3anstue «KauecTBEeHHBbIE
peakiuu Ha opraHuueckue Mosiekyaby. IIpakTuueckoe 3ansTue «JleHarypanus
oenkoBy» IIpakTrueckoe 3anstue «/3yueHrne akTHBHOCTH aMUIa3bly.

Buramunsl )xupopacTBOpuMbIe, BoiOopacTBopuMebIe. [IpeBpallieHre BUTaMUHOB B
akTUBHBIE (HOPMBI KOHEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIE THUIIBI META0OJIMYECKHX peakiuil. buosHepreTrueckue MpoIEeCCHl.
I'mukomms. [ukn KpebGca. Ilens nmepeHoca 351eKTpoHOB. OKHUCICHUE XKUPHBIX KHUCIIOT.
Karabanuzm amuHokucior. I'miokoneoreHe3. CHHTE3 yTIIEBOJOB, OEIKOB, KUPOB.
Mertabonutuueckue 3aboneBanusi. llpaktuyeckoe 3ansatue «PermeHue 3amad  Ha
HSHEPreTUYECKU OOMEH.

Krnerka. [Tonsatue memOpansl. @yHKiinn MeMOpaH. Busl TpaHciopTa B KIETKY.
MeMmOpanHble OpraHoujibl. 3a0ojieBaHMSI CBS3aHHBIE C HapylIeHHEM pabOThI
MEMOpPAaHHBIX OpraHesi, OOJE3HU HAKOIUICHUS. THUIBl KOHTAKTOB MEXIy KIETKaMH.
3HaueHHE MEXKKIJIETOYHOM KOMMYHHUKAIIMU I 3J0pOBbsi opraHusma. lIpaktudeckoe
3aHsTHe «Jlnanu3 (kierouka Tpayoe)y.

SAnpo. VYpoBHM  ymakoBKM  XpoMaTrhHa. XPOMOCOMHBIE  TEPPUTOPHH.

HememOpaHHbie OpraHOU/IbI.

2. Monexkynapunas ouonozus. (20 uacos)

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJISIPHOM OMOJIOTHH.

Hyxnennossie kucnotsl. OCHOBHBIE MPUHLMIBI cTpoeHus. [IpakTrueckas paborta
«Boigenenne JIHK w3 Ganana». Ilpaktudeckas pabora «Mogens JIHK-opuramm.
[Ipaktnueckass pabora «Ompenenenne kaudectBa mnpenaparoB JHK ¢ momoirsio
cekTpooToMeTpun» (IIpu HAUTUYUU 000PYIOBAHU).

Matpuunble cuHTE3bl. Pernnukanus — OCHOBa KJIETOYHOro jAesieHus. [IpuHIumnsl
perunkanuu. [lpaktuyeckas padbora «PernkaTuBHas MalivHa (Urpa-AeMOHCTPALUS ).
[Ipaktuueckas padora «I1LP (Mmoxens ammnudukaus Ha Gymare)y.

Mytanunu. Yto Be3piBaeT u3meHnenus B crpoenuu JAHK. [Ipuniune penapanumu.

Tpanckpunmus. [IpakTudeckas paborta «Cuna mpomMoTopay.



I'enetnueckuii koa. Ilpaktuueckas pabora «PemieHue 3ajady Ha TEHETUYECKUM
ko1 Tpancmsus. [Ipaktuueckas padora «DonauHr 6EIKOBY.

Opranuzanus reHomMa BUPYCOB IIpOTHBOBHpYCHBIE CpEICTBA, MEXAHU3MBI HX
JIICUCTBHSL.

Opranuzanus reHoMa OakTepuii AHTHOaKTEepUaIbHBIE rpenaparsl.
UccnenoBarenbckas padota «PacnpocTpanenrne aHTHOMOTHKOPE3UCTEHTHBIX OAKTEPHii»

Opranuzanuss reHomMa 3yKapuoT ['eHOMHOe penaktupoBaHue. lIpakTuueckas
pabora «PaboTta B coBpeMEHHBIX TeHeTHuecknx 0azax maHHbIX. [IpoBenenue In silico

aHaJIi3a HOCJI@I[OB&TGJIBHOCTCI?I T'CHOB».

3. @apmaxonozusn (28 uacos)

[Tonsitue o nekapcrBax. [IpuHIUIBI MOAXOAA K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metojsl. MccienoBaTenbckas paboTra «IKCIEPUMEHTHI 1O
ONPEJEICHUIO0 TOKCUYHOCTH BEIECTB HA aPTEMUIMSIX.

[Tyt BBenenus JIC. dapmakOKMHETHKA JIEKAPCTBEHHBIX BEUIECTB. BcackiBaHue
(abcopbruss)  smexkapctB.  OCHOBHBIE ~ MEXaHM3Mbl ~ BCacbiBaHMS.  TpaHCHOPT
JIEKapCTBEHHBIX BellecTB. ['eHbl u Oenku mepBoil ¢aszbl Oumorpanchopmanuu. IlyTtu
BBIBEJICHUS JIEKAPCTB U3 OpraHu3Ma. JKCKPEIUs U JIMMHUHALMS. ['eHbl U OeJIKM BTOpO
¢da3el buoTpanchopmanuu. @apmakoauHamuka. ['1aBHoe U modbouHOE, pe30pOTUBHOE U
MECTHOE, MPSAMOE, HETIPSIMOE U peIIeKTOpHOE IeHCTBUE.

BI/I}ILI BSaHMO}ICﬁCTBHH JICKapCTB. CI/IHCpFI/ISM N aHTaroHusm Inpu COBMCECTHOM
I[eI‘/'ICTBI/II/I JICKapCTBCHHBIX BCHICCTB, NX PA3SHOBUIHOCTH.

TpancMeMOpaHHbBIN CUTHATUHT. THUIBI KJIETOYHBIX pelentopoB. MeMmOpaHHBIE:
MOHHBIE KAaHAJIbI, KATAIUTUYECKUE U COMpshKeHHble ¢ (G-OeiakaMu; BHYTPHUKJIETOUYHBIE:
LUTOIIa3MaTHYECKUE U AJIepHBIE. MexaHu3Mbl JIUTaH]I-PELIENTOPHOrO
B3auMoJielcTBUSl. CeNeKTUBHOCTh (M30MPATENbHOCTh) JIEUCTBUSA, CBSI3b «XUMHUUYECKas
CTPYKTypa — (hapMaKoJIOTUYECKasi aKTUBHOCTH BEILIECTBY.

dapMaKoJIOrMuecKO MOIYJISLUUA CUHANTUYECKOW XOJMHEPTHMUYECKOW IMepeaayu.
MonekynspHbli ~ MEXaHuM3M  JIeWcTBHS M (papMakoJIOTMYECKHE  CBOWMCTBA
Mx0JIMHOOJI0KAaTOPOB, raHTJIn00JI0KATOPOB u Kypapenoao0HbIX CPEACTB.
@dapmakoyioruueckasi ~ peryjisiliusg  aKTMBHOCTH  aJpPEHEPru4YecKoro  CHHarica.
AJIpEeHOMHMETHKH, aAPEHOOIIOKATOPBL, CUMMATONUTUKU. lIpakTuueckas pabdora

«BnusHue agpeHanuHa Ha cepAeUHbIe COKpaIeHus (MPOrpaMMHOE 00ECIICUCHHUE)».



MonexkynsipHas (papmMakogoTus aHTUAJUIEPTUUECKUX CpeAcTB. ['mctaMUHOBBIC
pENEnTOPhl: THUIIBI, MOJIEKyJsipHas opraHu3arus. CtaOunu3zatopsl MeMOpaH TYYHBIX
KJIIETOK:  MOJIEKYJISIpHBIH ~ MEXaHU3M  JCUCTBUS, OCOOCHHOCTH  KIMHHYECKOTO
NPUMEHEHUS], TOUKU MPUIIOKEHUS JCHCTBUS MHTUOUTOPOB JIUIUTHBIX MEUATOPOB.

MexaHn3M JIEUCTBUS M NPUMEHEHUE IPENAPATOB, CTUMYJHPYIOUIHUX IPOLECCHI
MMMYHHUTETA. DPapMaKkoJOTHYECKas XapaKTEPUCTUKA HMHTEPICUKUHOB: TOJIyYEHHUE,
MEXaHU3M JAeucTBus, npuMeHeHrne. OCHOBBI MaTO()HU3MOIOrHH OCcTpOo(ha30BOro OTBETA,
MeIuanus  BOcCHAJIeHUS. MONEKyJIsIpHbIA MEXaHU3M  IPOTHUBOBOCIAIUTEIBHOIO
JENCTBUS TIIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX IPOTUBOBOCIIAIIMTEIIBHBIX CPECTB.
[Ipaktrnueckas padota «I'ucTonornyeckre npenaparbl UMMYHHOU CHCTEMBIY.

[loHATHE O HApKO3€ M HAPKO3HBIX IpenapaTtax. KieTo4yHbli U1 HEPBHBIM HAPKO3.
@apMaKoOJOTUUECKass XapaKTEPUCTUKA OTAEIBHBIX TIPYINI HApPKO3HBIX CPEACTB.
[locnenoBaTenbHOCTh ACHCTBUS HAa LEHTpaJbHYIO cucTemy. lIpakTuueckass paborta
«I'mecronornyeckue nmpenapaTbl HEPBHOM CUCTEMBDY.

dusnonornueckuii coH; ¢a3el cHa. Buaesl Hapymenuin cHa I[lonsartue o
MEJMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (TMIMHOTHUKAX).

MouteKkyisipHble  aclekTbl Houuuenuuu.  OnuaTHele pPELenTopbl, WX THIIBIL.
OHke]anuHbl U S3HIOP(PUHBI - SHAOTCHHBIE JIUTAH]Ibl OTUATHBIX PELIEITOPOB.

AHTUINICUXOTHYECKOE JIEWCTBHE, BIMAHME HA (QPYHKUUIO SKCTPANUPaMUTHOM
CUCTEMBI, SMOLIMOHAIBHYIO cepy, PBOTHBIA LIEHTP, apTEPUAIBHOE JABJICHHUE, LIEHTP
TEpMOpPETYIAIUU. MOJIEKYIISIpHBIE MEXAHU3MBI IEUCTBUS HEMPOJICIITUKOB, BIMSHUE HA
n0(paMUHOBBIE, CEPOTOHUHOBBIE, AJIPEHO- ¥ TUCTAMUHOBBIE PELENTOPHI, X JEHCTBUE HA
KJIETOYHBIE MeMOpaHBlI, Ha JEIIOHUPOBAHUE TKaHEBBIX MOHOAMHHOB.
[loTeHnMan3aBUCUMbIE HATPUEBBIE KaHaJIbl KaK MHIIEHW JCHCTBUS MECTHBIX
aHecTeTUKOB. CriocoObl MHIMOMPOBAHMS TMOTEHIUAN-3aBUCUMbBIX HATPUEBBIX KaHAJIOB
MeCTHbIMU aHecTeTHkamu. [IpakTuueckas pabora «Kapra skcripeccun 10paMUHOBBIX U
CEpOTOHMHOBBIX PEIENTOPOB B Mo3re Mblmel». VccnenoBarenbckas pabota
«IloBenenueckrie Tectbl Ha pblOkax Danio rario. CBeTsio-TeMHass Kamepay.
Uccnenoarenbckas padora «[loBeneHueckue TecThl Ha ppiOkax Danio rario. OTKpbITOE
none». McciaenoBarennckas padota «lloBeneHueckue TecThl Ha phlOKax Danio rario.

CrailHO€E TOBEJICHUE.



Moayab «MosekyasipHble OCHOBBI ceseKum» 9 kiacc (68 yaca)
1. Monexynapuan 6uonozua. (20 yacos)

OCHOBHBIEC BEXU PA3BUTHS MOJICKYJISIPHOM OHMOJIOTHH.

Hyxneunossie kucnotsl. OCHOBHBIC MPUHIIMIIBI cTpoeHUs. [IpakTrueckas paborta
«Boigenenne JIHK w3 OGanana». Ilpaktudeckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momoinsio
cekTpopoToMeTpumn» (Ipu HATUYUU 000PYIOBaHUS).

MarpuuHbie CUHTE3bI. Peruimkanuss — OCHOBa KJIETOYHOrO AejieHud. [IpuHIuIbI
perumkanuu. [Ipaktudeckas pabora «PermkaTuBHas MaiivHa (UTpa-AeMOHCTPAITUS ).
[TpakTuueckas padota «I 1P (Monens ammiudukaius Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT nsMeHeHus B crpoennu JIHK. [IpuHiume! penapanuu.

Tpanckpunuus. [Ipaktudeckas padota «Cuiia mpoMoTopay.

I'enernueckuii kon. Ilpakruueckas pabora «PelieHue 3a1ady Ha T€HETUYECKHI
ko1 Tpancmsimus. [Ipaktudeckas padota «DonauHT OEIKOBY.

Opranuzanusi reHoMa BUPYCOB I[IpOTHMBOBUpPYCHBIE CPEACTBA, MEXAHU3MbI HX
JNEUCTBUA.

Opranuzanus reHoma OakTepuit AHTHOAKTEepUaIbHbIC penaparhl.
UccnenoBarenbckas padota «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanusi reHoma 3ykapuoT ['eHomHOe pemakTupoBaHue. IIpakTuyeckas paborta
«Pabota B coBpeMeHHBIX IeHeTHYecKkuX 0azax maHHbIX. [IpoBenenue In silico ananusza

MOCJICIOBATCIILHOCTEH TCHOBY.

2. Monaekynapuwvie ocnoewvt cenemuxu (20 uacoe)

[Ipenmer renetuku. Kparkas  uctopus pa3BUTHS — NPEIACTABICHUS O
HaCJIEICTBEHHOCTH.

OT rena K Ipu3HaKy: Kak packpacuts kora. Urto takoe npusHak? [IyTs oT rena no
npu3zHaka. Myrtauun. Asmend. ['eTepo3urotel M TOMO3HUIOTHL. JOMUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Asuenn». FccinenoBaTenbCKHl  MPOEKT
MyTarennbie (GaKkTOpBHI.

['enbl cTposAT opraHusM. BxitoueHue M BBIKIIOYEHHE OOJBIIOIO Habopa I'eHOB.
Kak KjeTKM NOHMMAlOT, Kakue TeHbl JO0JKHbI padorath. PoneBas wurpa «Cynab0a

KJIeTKn». ['eHbI-niepexkmovarenu. [Ipaktnueckoe 3ananne « AITOPUTMBI JJIS1 KIIETOK.



JIMCKkpeTHOe HaclIeIOBaHUE MPU3HAKOB. 3aKOHbI MeEHAeNsl: OAWH TE€H - OJUH
npu3Hak. Cxema CKpeliuBaHus. 3aKOH €IMHO0Opa3us TMOPUAOB MEPBOTO MOKOJICHUS.
[IpakTuueckoe 3amanue «EnuHOOOpa3ue MEpBOro MOKOJCHUS». 3aKOH pacIIeIUICHUs
MpU3HAaKa BO BTOPOM NoOKoJieHuu. [IpakTnueckoe 3amnanue «PaciiemieHue BO BTOPOM
nokoJeHnm». MccnenoBarenbCKuil MPOEeKT «3aKoHbI I'. MeHnens B SKCIIEpUMEHTEY.

3akoHbl MeHens: HECKOJbKO T€HOB - HECKOJBKO MpU3HAKoOB. J(urubGpumHoe
ckpemBanue. He3zaBucumoe pacxoxiaeHue XxpoMocoMm. IlpakTuueckoe 3agaHue
«Pemetka Ilenneray. CrieruieHHOE HacIeJOBaHHUE.

BzaumopeiicTBue reHoB. AJiebHOE U HeasieabHoe. [IpakTuieckoe 3aHsaTre

«B3aumoencTBUS reHOB (MOJICIMPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue nona. [lonoBeie xpomocoMbl. Camiibl 1 camku. Biusinue dhakTopoB
OKpyXawuen cpeasl. XpOMOCOMHOE ompeaesneHue Iona. IlogoBble XpOMOCOMBL.
[Ipaktnueckoe 3amanue «HacimenoBanue, cuerieHHoe ¢ nojom». [IpobGiema

JOTIOJTHUTEIIBHON X-XPOMOCOMBI Y KEHIIMH. TpeX1BETHBIE KOLIKH.

3. Monaekynapuwie ocnogwl cenexyuu (28 uacos)

['enb! B momysiAnusx: Benukoe paBHosecue. [lomysinus. YactoTsl BCTpeyaeMoCTH
npu3Haka u awiens. YpaBHenue Xapau-BaitnOepra. [Ipaktuueckoe 3aganue «4acToTsl
alieneii, reHotunoB U (eHotunoB». VccrnemoBarenbCkuii  MPOEKT «AHAIU3
TreHEeTHYECKOM CTPYKTYphI MOMYJISIMHU (Ha OCHOBE 3aKkoHa Xapau-Baiinbepra)y.

[Tonynsinuu MEHSIOTCSA: YUCIEHHOCTh, MHUTpalldsl U BBIOOp cymnpyra. DakTopsl,
KOTOpbIE BBIBOJAT TOMYJSALMIO W3 paBHOBecws Xapau-BaiinOepra. UucieHHOCTH
nonyisiuiuud. PoneBas wurpa «Oddext ocnoBarens». PomeBas wurpa «2Oddekr
OyTBUIOYHOTO TopJblmKa». Jperd renoB. Myrtamuu. HecnydaitHoe ckpemuBaHue.
N3omsmus.

[lonmynsiuu ~ MEHSIIOTCSI:  €CTECTBEHHBIM ~ O0TOOp. MexaHusm  ecTBuUs
ecTecTBeHHOTO oTOOopa. JIBrkymuii oToop. Ponesas urpa «EctecTBeHHbIi 0TOODY.

Moauduxannonnas W3MEHYHUBOCTb. Cratuctuueckue O0COOEHHOCTH
Mou(pUKaIMOHHONW M3MEeHUYMBOCTH. MccnenoBarenbekue paboTel «MoaudukarmoHHas
W3MEHUYMBOCTh PACTEHUM B IPEJIENIaxX BAIEro MECTA JKUTEIbCTBAY.

HacnenoBanue KOJMYECTBEHHBIX MpU3HAKOB. KoiaudecTBEHHblE MPU3HAKHU.
CpenoBasi u3MeHYMBOCTh Mpu3Haka. Koaddumuent nacnemyemoctu npuszHaka. OTBeT
Ha oTOOp. [loMCK reHOB KOJIMYECTBEHHBIX MPHU3HAKOB. OJHOHYKIEOTUAHBIE BaApUAHTbI
reHoB. JIHK-uumn. [ToiTHOr€eHOMHBIN aHaIU3 aCCOIUALUN.



«Owmb1» Han reHoMmoM. [loctrenomuas spa. OOpartHasi reHeTuka. « OMHUKCHBICY
uccnenoBanus. [Iporeom, Metabosom. [IpakTuueckoe 3aganue « ATpOHOMBDY.

JlomecTukais W IEHTPhl T'€HEeTHYeCKoro pa3zHooOpaszus. [loucku pacteHuit ¢
«XOPOUIMMU» TPU3HAKAMU IS 4eloBeKka. LIeHTpbl TeHeTHuecKkoro pazHooOpaswsl.
Huxomait iBanoBuu Bapwiio. Ceneknus. KomOuHamonHass u ruOpuaHas CeleKITusl.
I'eteposuc. Ilpaktnueckoe 3agaHue «l'OMOJIOTMYECKHE PSAIbI  HACIEACTBEHHOM
U3MEHUYHUBOCTI.

CoxpaHUTb U U3YYUTh T€HBI, YTOOBI MEHATH OyayIiee. Kak nmpaBuibHO XpaHUTh
redbl.  Koymeknuu  TeHeTHYecKuX  pecypcoB  pacteHuid. Ilpaktukym  u/uinu
UCCJIEOBATEILCKUN TPOCKT «MeToabl KyJIbTUBUPOBAHUS In VItro i COXpaHCHUs
T€HETUYECKUX PECYPCOB PACTEHUH U JJIsl yCKOPEHHOM CEJICKIIUM.

['eHeTnueckne UEHTpPHI B Hamed crpaHe. [ae 3aHMMAlOTCAd TEHETUKONM U

TEHOMMKOU IS HYKJI CEJIbCKOTO XO3511MCTBa.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOUYHOMH
AEATEJBHOCTH

3aHgaTusa B paMKax IMporpaMMbl HaIIPaBJICHbI Ha oOecrieucHue JOCTHXKCHUA
IIKOJIBHUKaMH CICOAYHOINX JJMYHOCTHBIX, MCTAIIPpCAMCTHBIX u IMPCAMCTHBIX

00pa3oBaTeNbHbIX PE3YIbTATOB.
JINYHOCTHBIE Pe3yabTAThI:

B cgpepe epadxxcoanckoco 6ocnumamnus: TOTOBHOCTH K KOHCTPYKTHUBHOMU
COBMECTHOU JIESITEIIbHOCTH IIPY BBIIIOJIHEHUH UCCIICIOBAHUN U IIPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIY.

B cghepe nampuomuueckoco 6ocnumanus: OTHOLIEHHWE K OMOJIOTMHM KAaK K Ba)KHOM
COCTaBJISIFOIIEN KYJIBTYpPbl, TOPAOCTh 3@ BKJIAJ POCCUUCKUX M COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKOM HAYKH.

B cgepe oyxosHno-upaecmeennoco éocnumanus: TOTOBHOCTb OLIEHUBATh MOBEACHUE U
IIOCTYIIKA C TMO3UMLUHAM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHMYECKOW KYJIbTYPHI;
MMOHMMAHHWE 3HAYMMOCTHA HPABCTBEHHOI'O ACIIEKTa AEATEIBHOCTHA YEJIOBEKA B MEAULIMHE

1 OMOJIOTHH.
B cgepe scmemuueckoco 6ocnumanus: TOHUMaHUE POJIM OMOJIOTHU B (POPMHUPOBAHUHU
ACTETUYECCKOM KYJIBbTYPBhI TMIHOCTH.

B cghepe qusuueckoco eocnumanus, opmuposanus Kyiemypsl 300po6bs U
IMOYUOHANLHO20 0O1A20NONY4UsA; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3I0pPOBBIO U
YCTaHOBKA Ha 3JI0pOBBIM 00pa3 Ku3HU (340pOBOE THUTaHHE, COOJIIOJCHHE
TUTUEHUYECKUX TMPaBWII M HOPM, COANlaHCHPOBAHHBIM pPEXUM 3aHATHUM W OT/AbIXA,
perymnspHas Guznyeckas akTUBHOCTH); OCO3HAHUE TIOCIICICTBUN U HETPUITHE BPETHBIX
NpUBBIYEK (YMOTpeOICHUE AIKOTOJsI, HAPKOTUKOB, KypeHHe) U UHBIX (HopM Bpeda asis
(GU3NYECKOTO M TCUXUYECKOTO 3/I0POBBS; COOMIOACHHUE MpaBMJl 0€30MacHOCTH, B TOM
Yuclie HAaBBIKM OE€30MaCHOTO IMOBEIEHUS B MPHUPOAHON cpene; cPOpMUPOBAHHOCTD

HaBbIKa pedIeKcuu, yrpaBieHne COOCTBEHHBIM YMOIIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyooeozo eocnumanus: akTUBHOE y4acTHE B PELICHUM IMPAKTUYECKUX 3a]a4
(B pamMkKax ceMbH, IIKOJbI, TrOpoJa, Kpas) OHOJOTMYECKOW M 3KOJIOIMYECKOM
HANpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO MNPOQECcCHil, CBA3AHHBIX C

OHOJIOTHEN.

B cqbepe 9KOoJlocu4ecKkozo eocnumandus. OPUCHTAUs Ha NPUMCHCHHC OMOJIOTMYECKUX

3HAHUU npun pCIICHHUU 3a1da49 B obnactu Opr}KaIOIHGDﬁ cpeabl; OCO3HAHUC



9KOJIOTUYCCKUX HpO6J'IeM u HYTCﬁ HX PCHICHHA, TOTOBHOCTD K YUYAaCTHIO B HpaKTquCKOﬁ

ACATCIIbHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo20 NO3HAHUA! OPUEHTALMA Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX IIPEICTaBICHUA 00 OCHOBHBIX OHOJIOIMYECKUX
3aKOHOMEPHOCTAX, B3aHUMOCBS3SX 4YEJIOBEKAa C IPUPOAHOM M COLMAIBHOM CpEaou;
MMOHUMAHHUE POJIM OMOJOTUYECKOW HayKu B (OPMUPOBAHUM HAYUHOT'O MUPOBO33PECHUS;
pa3BUTHE HAY4YHOU JIFOOO3HATENbHOCTH, MHTEpEca K OMOJIOTMYECKOW HayKe, HaBBIKOB
HCCIIEIOBATENIbCKOU JIESITEIbHOCTH.

B cgpepe aoanmayuu x usmenarowumMcs yCro8uamM COYyuanibHoU U npupooOHOU cpeobl:
aJIeKBaTHas OLIEHKA M3MEHSIOUIUXCS YCIOBUI; MPUHATHE pelieHusl (MHAUBUyalIbHOE, B
rpynne) B HW3MEHSIONIMXCS YCIOBHUSX Ha OCHOBAaHMU aHaiu3a OWOJIOTMYECKOM
uH(popMalMy; IUIAHUPOBAaHUE JEHCTBUA B HOBOM CHTyalldd HAa OCHOBAHUM 3HAHMIA
OMOJIOrMYECKHUX 3aKOHOMEPHOCTEN.

MetanpeaMeTHble pe3yJibTaThl:

B cgpepe osradenus ynusepcanvrvimu yueOHbIMU NOZHABAMEILHLIMU OCUCMBUAMU:

ba3oBrle JornyeckKknue NenCTBU:

* BBISBIATh M XapaKTePU30BaTh CYIIECTBCHHBIE MPU3HAKKH OMOJOTHUYECKHUX
00BEKTOB (SIBIICHUI);

* yCTaHaBIMBATh CYIIECTBEHHBIM TIPU3HAK KJIAacCHU(PUKAIMA OHOJIOTHYECKUX
00BEKTOB (SIBIICHUI, MPOLIECCOB), OCHOBAaHMS MJisi OOOOIIEHUS W CpaBHEHWUS,

KPpUTCPHUHU IIPOBOAUMOI'O aHAJIN34,

* ¢ yuéTOM MPEeIJIOKEHHON OMOJIOTMYECKOM 3a/laud BBISBISATH 3aKOHOMEPHOCTH U
IPOTUBOpPEUMsl B paccMaTpuBaeMbIX (akTax ¢ HaOMIOIEHUAX; TMpeiiaraTh

KPUTEPUU JJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;
* BBIBJIATH ASHUIUTHI HHPOPMAIMH, AAHHBIX, HEOOXOIWMBIX IS PpEHICHUS
IMOCTABJICHHOM 3aJ1a4H;

* BBISIBJISATH MPUYMHHO-CJICACTBEHHBIC CBSI3M TMPH HM3YYECHUU OHOJIOTHYECKHUX
SIBJICHUM M TIPOILIECCOB; JENaTh BBIBOJABI C HCHOJIb30BAHWEM JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH, (JOPMYITHPOBATH
TUIIOTE3bI O B3aUMOCBS3SX;

* CaMOCTOSITENIbHO BBIOMPATh CHOCOO peIlIeHUs Y4eOHOW OMOJOTHYECKON 3aayuu
(cpaBHHBaTh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMPATh HANOOJee MOIXOSAITUN

C YU4€TOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbI€ HCCIICIOBATEILCKUE ACHCTBUS:

®* HCIOJb30BaTh BOIIPOCHI KaK HCCJ’ICI[OB&TGHBCKI/Iﬁ HHCTPYMCHT IIO3HAHM,



dbopMyIMpoBaTh BOIPOCH], (UKCUPYIOIIUE Pa3pblB  MEXIy peajbHbIM |
JKeJIaTeIbHBIM COCTOSTHUEM CUTYaIlMH, O0BEKTa, U CAMOCTOSITEIHHO

YCTaHaBJIMBAaTh UCKOMOE U JAaHHOE;
dbopMupoBaTh  TUMOTE3y 00  HWCTUHHOCTH  COOCTBEHHBIX  CYXKIEHUH,
apryMEHTHPOBATh CBOIO MMO3ULINIO, MHEHHUE;

IPOBOJUTH IO  CaMOCTOSITEJIBHO  COCTaBJIEHHOMY IUIaHy  HaOJIoJeHue,
HECJIOKHBIM OMOJOTUYECKUN OSKCIEPUMEHT, HEOOJIBIIIOE WCCIIEIOBAHUE TI0

YCTaHOBJIEHHIO OCOOEHHOCTEW OMOJIOrMuecKoro 00beKTa (mpouecca) u3y4eHus,
NPUYUHHO-CIIEICTBEHHBIX CBSI3ed W 3aBUCHMOCTEH OMOJOTHYECKMX OOBEKTOB
MEXKy cOOO0H;

OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OpMAINIO, MOIYYSHHYIO B
X0J1e HAOIIOACHUS U HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyupoBaTh 000OIIEHUST W BBIBOJBI 1O pe3ysbTaTaM
MIPOBENEHHOTO HAONIOACHUS, SKCIIEPUMEHTa, BIAJETh MHCTPYMEHTAMU OIICHKU

JIOCTOBEPHOCTH MOJIyYEHHBIX BBIBOJOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE JlaJbHEIlIee pa3BUTHE OUOJOTUUECKUX MPOIECCOB
U UX MOCJECTBUS B aHAJIOTUYHBIX WM CXOJIHBIX CUTYallUsIX, a TAaK)KE BBIJIBUTATh

IMPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX M KOHTCKCTAaX.

Pabora ¢ nadbopmanumeii:

IPUMEHSTH Pa3IMYHbIE METO/bl, HHCTPYMEHTHI U 3alPOChI IIPU MOUCKE U 0TOOpE
Ouosornueckoil MHGOpMAMU WJIM JIAHHBIX W3 HCTOYHHUKOB C YYETOM

MIPEITI0KEHHON y4eOHOM OMOIOTHYECKOM 3a1a9H;

BBIOMpaTh,  AHANU3UPOBATh, CHCTEMATHU3UPOBATh H  HMHTEPIPETUPOBATH
OnosornuecKyo HHPOPMAIUIO PATUIHBIX BUIOB U (GOPM TPEICTABICHUS;
HAXOJUTh CXOJIHBIE apPTYMEHTHI (TIOITBEPKIAIOIITNE UITH OTIPOBEPTAIOIINE OHY U
Ty K€ UJEI0, BEPCHUIO) B PA3TUIHBIX MH(POPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSATENIHO BBIOMPATHh ONTUMANIbHYIO0 (OpMY TNpeACcTaBiIeHUsT UHPOpMaLUU
U WUIIOCTPUPOBATH pellaeMble 3aJauyd HECJIOKHBIMU CXEMaMH, AUarpamMMaMu,

WHOM TpaduKoi U UX KOMOUHAIUSIMU;
OLICHUBATh HAAEKHOCTh OHOJIOrMYEcKOW HWHGOpPMAIMU [0  KPUTEPHUSIM,
MPEIJI0KEHHBIM YUUTETIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

3alOMUHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(OPMALIUIO.

B cghepe osnaoenus ynusepcanvuvimu yueonbiMu KOMMYHUKAMUBHBIMU OEUCMBUAMU

Oo6mienHue:



BOCIIpUHUMATb H (bOpMYJIHpOBaTL CYXKACHU, BBIpAXKATh O5MOIHUHU B IIPOLCCCC
BBIIIOJIHCHUS ITPAKTUYICCKUX U J1a6opaT0pH51x pa60T;

BBIPAKaTh €051 (CBOIO TOUKY 3pEHHUA) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacCiio3HaBaTb HeBep6aHBHbIe CpCaACTBa O6HICHI/I$I, IIOHMMAaTb 3HA4YCHUC
COOMAJIbHBIX 3HAKOB, 3HATb W PaAClO3HABATb MMPCAIIOCBIJIKN KOH(l)JII/IKTHBIX

CUTyalui ¥ cMAr4aTh KOH(MIUKTHI, BECTU IIEPETOBOPBI;
NOHUMaTh HAMEPEHUS JPYTUX, HPOSABIATh YBAXKUTEIBHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

B XOJI€ TMaiora U/WiK IUCKYCCHH 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOi
OMOJIOTMYECKOM TEeMbl W BBICKA3bIBaTh UJEH, HAIlCJICHHbIE Ha pEIICHUE

OMOJIOTHYECKOH 3a]auM U MoAAepKaHUE OJ1aroKeaaTeIbHOCTH OOIIEHNS;
COTIOCTABJISATb CBOU CYXKACHHUS C CYXJICHUSMU JPYTUX YUYaCTHHKOB JUajora,
0OHapy>KUBaTh Pa3IUYUs U CXOJACTBO MO3UIIUIA;

nyOJUYHO TIPENCTaBIATh PE3YJbTAThl BBIIOJHEHHOTO OMOJOTUYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IIPOEKTA);

CaMOCTOATENbHO BbIOUpaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a/lay Mpe3eHTaluu
U 0COOEHHOCTEH ayJUTOPUM U B COOTBETCTBHM C HHMM COCTaBIISITh YCTHBIE U

IMUCbMCHHBIC TCKCThHI C UCITOJIb30BAHUCM UIIJIFOCTPATUBHBIX MATCPUAJIOB.

CoBMecTHas JACATCIIbHOCTD (COTDVI[HH‘IGCTBO)I

MOHUMATh M WCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM M WHIUMBHIYaJbHOU
paboThl MpU PEIICHUH KOHKPETHOW OMOJIOrM4ecKod MmpoOsieMbl, 00OCHOBHIBATH
HEO0OXOIMMOCTh MPUMEHEHHUS TPYNIOBBIX (HOPM B3aUMOJECHCTBUS MPU PEUICHUU
TIOCTABJICHHON y4eOHO 3a71a9W;

MPUHUMATH 11€]Ib COBMECTHOM JESATEILHOCTH, KOJJIEKTUBHO CTPOUTH JEUCTBUS 10
e JOCTHMKEHUIO: PaCIpeeNisiTh POJIH, JIOTOBAPUBATHCS, OOCYXKIaTh MPOIECC U

pe3yabTaT COBMECTHOM pabOTHI;
yMeTh 0000maTh MHEHHS HECKOJIbKUX JIIOJIeH, TPOSBIATH TOTOBHOCTH
PYKOBOJIUTD, BBIIOJHATH OPYUYEHUS, TOAUHHATHCS;

IUTAHUPOBATh OpPraHU3allii0 COBMECTHOM pabOThI, ONpENeNsiTh CBOIO poJib (C
y4€TOM NPEANOYTEHHH M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacnpeaensaTh 3aJadyd MEXAY WICHAaMH KOMAaH[bl, y4aCTBOBAaThb B TPYIIOBBIX

dbopmax paboTsl (00Cyx)AeHUS, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMbI U UHBIE);



BBIIIOJIHATE CBOIO YacCTb pa60T1>1, AOCTUTaThb KA4YCCTBCHHOI'O pPC3YyJibTaTa IIO0
CBOCMY HAIIPABJICHHUIO U KOOPAWHHUPOBATHL CBOU I[Gf/iCTBI/ISI C IpyrumMu 4JCHaMHu
KOMaH/bI,

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA NPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHBIM  yYaCTHUKAMU  B3aWMOJEWUCTBHUS;
CpaBHMBATh PE3YJIbTAThl C UCXOAHOM 3aJa4eil M BKJIAJl KAXKIOrO YJI€HAa KOMaH]Ibl
B JIOCTMKEHUE pEe3YyJbTaTOB, Pa3leisaTh cpepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTb K ITPEAOCTABIEHUIO OTYETA MEpe]] ITPYNIION;

OBJIAJICTh CHUCTEMOW YHHBEPCAIBHBIX KOMMYHHUKATHUBHBIX JEHCTBUU, KOTOpasd
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOIMOHAIBHOIO

HHTCIJIICKTA IIKOJIBHUKOB.

B cghepe osnaoenus ynusepcanvuvimu yueonvimu pe2yiasmueHbiMu 0eucmeusmu.

CaMOOpraHu3alys:

BBIBJISITH TIPOOJIEMBI U1 pPEUICHHs] B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX,
UCTIOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OPUEHTUPOBATbCA B PA3IMYHBIX  MOAXOAAX  NPUHATHS  PEUICHUU
(MHIMBUAYaATbHOE, IPUHATUE PEILLICHUS B TPYIINE, IPUHATUE PEIICHUN TPyIIoi);

CaMOCTOSITENIbHO COCTABJISITh aJNTOPUTM pEIIeHUsl 3agaud (WM €ro 4YacTh),
BBIOWpATh CIOCOO pemieHus Yy4eOHOW OHOJOTMYECKOM 3ajadu ¢ y4ETOM
UMEIONINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
Ipe/yiaracMble BapUaHThl PELLICHUN;

COCTaBIATh IUIAH JACUCTBUM (TUIaH pealn3allid HaMEUYEHHOIo alirOpuTMa
pelieHus), KOPPEeKTUPOBaTh MNPEJIOKEHHBI aJIrOPUTM C YYETOM TOJYyUECHHS

HOBBIX OMOJIOTUYECKHUX 3HAHUM 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIB (pediaexkcust):

BJIJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIUU U PedIIEKCUH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
YYUTBIBATh KOHTEKCT U MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPU
pemeHnn y4eOHOW OMOJIOTMYECKOW 3a/layd, aJanTUpPOBaTh pEIIeHHE K

MCHAIOIINUMCA O6CTO$ITCJ'IBCTB3,M;

OOBSICHATH IMPUYHUHBbI TOCTHUXKCHUA (HGI[OCTI/DKCHI/IH) PE3YJIbTATOB ACATCIBbHOCTH,
JaBaTb OLCHKY HpI/IO6peTéHHOMy OIIBITY, YMCTb HAXOIUTL IIO3UTHUBHOC B

MIPOMU3OLIEAIEH CUTYallNH;



®* BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTH Ha OCHOBC HOBLIX 06CTOHT€JII)CTB,
N3MCHUBIINXCS CHTyaHHﬁ, YCTAaHOBJICHHBIX OIIIPI6OK, BO3HUKIIHUX pr,[[HOCTGI‘/’I;

®* OLCHHUBATh COOTBCTCTBHUE PE3YyJIbTaTa LEIN U YCIOBHUAM.

9MOIII/IOH8,JIBHBII>’I HHTCJJICKT.

* pasin4dyaTtb, Ha3bIBaTb W YIIPABJIATH COOCTBEHHBIMH OMOIIMSIMHU MW OMOIUAMH
APYTIux;
* BBIABJIATH U AaHAJIIM3UPOBATH IIPUYHHBI 3MOHHﬁ;

* CTaBUTh ce0s Ha MECTO APYroro 4cCjaoOBCKaA, IIOHMMATb MOTHBBI M HAMCPCHHUA

ApYyToro;
*  PETyIMpOBaTh CIIOCOO BBIPAKCHHS IMOIIHH.
* Ilpunsitue ceds u Ipyrux;
* OCO3HaHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €r0 MHCHHIO;
* TpPHU3HABaTh CBOE MPABO Ha OMIMOKY M TAKOE )K€ MPaBO JPYToro;
* OTKPBITOCTh CEOE U IPYTUM;
* 0CO3HaBaTh HEBO3MOXKHOCTHh KOHTPOJIHPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMON YHUBEPCAIBbHBIX YUEOHBIX PETYJIATUBHBIX ACHCTBUHM, KOTOpas
obOecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
NO3ULHUS JINYHOCTH), U >KMU3HEHHBIX HABBIKOB JUYHOCTU (yIpaBJIEHHS COOOMH,
CaMOJIMCLMIUIMHBI, YCTOMYMBOTO MOBEICHHUS).

IIpeameTHble pe3yJbTaThl OCBOCHMS IPOrpaMMbl B
MO3HABATEILHOM (MHTEIUIEKTYyaIbHOM) cdepe:

— NpUOOpETEeHUE ONbITa MCIOJIb30BAHUS METOJOB OMOJOTMYECKOW HAYKH C LIEIbIO
M3yUYeHUs] OMOJOTUYECKUX OOBEKTOB, SIBIICHUM W MPOILIECCOB: HAOJIOACHUE, OMHUCAHUE,
MPOBEJCHUE HECJIOKHBIX OMOJIOTMYECKUX OIBITOB U IKCIEPUMEHTOB, B TOM YHUCIE C
UCIIOJIb30BAHUEM  AQHAJIOTOBBIX W LU(QPOBBIX OHOJOTMYECKUX  MPUOOPOB H
UHCTPYMEHTOB;

— (opMuUpOBaHUE YMEHHUS MHTETPUPOBATH OMOJOrMUYECKHUE 3HAHUS CO 3HAHUSIMH U3
Apyrux y4eOHbIX MpeAMETOB ((PU3UKH, XUMUH, reorpaduu, UCTOpUU, OOIECTBO3HAHUS
UT. I.);

— (opMupoBaHHE yMEHUN peliaTh yuyeOHbIE 3a/aul OMOJOTHYECKOTO COJEPKaAHUSA,
BBISIBIISIT ~ IPUYHUHHO-CIEJICTBEHHBIE  CBSI3M,  IPOBOJUTH  KAYECTBEHHBIE U

KOJIMYCCTBCHHLBIC PACUYCThI, ACJIATh BBIBOJAbI HA OCHOBAHHH IMOJTYUYCHHBIX PC3YJILTATOB,



— (opMUpOBaHHE YMEHHUS IJIAHUPOBATh yueOHOE MCCIEIOBAHUE WIM IPOEKTHYIO
paboTy C y4eTOM MOCTaBICHHOM 1eJii: POPMYIHPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3aJjaud HUCCJIEIOBaHMs, BBIOMpATh aJIeKBAaTHO IIOCTaBJICHHOM L€ METOAbI, JIeNaTh

BBIBOJBI 110 PE3yJibTaTaM UCCICAOBAHHA NI HpOCKTHOﬁ ACATCIBbHOCTH,

- ¢dopmupoBaHHE  HHTEpeca K  yIIYOJICHHIO  OHMOJOTHYECKHUX 3HAHUM
(npeanpoduiibHas MOATOTOBKA U MpodecCHoHaIbHAs OPUEHTALINI) U BEIOOPY OHMOJIOTHH

KaK MpOQMIBHOTO IpeaMeTa Ha CTYIIEHU CPEIHET0 MOJIHOTO 00pa30BaHus Uit Oy ayIien
npoecCHOHaIbHON JesITeIbHOCTH, B 00JacTH OHOJOTMM, MEIHUIMHBIL, SKOJOTHH,

MICUXOJIOTUH, BETEPUHAPHH, CETTBCKOIO X0351CTBA;

— BJaJICHHE HaBbIKaMu pPabOThl ¢ HWHPOPMALMEH eCTECTBEHHO-HAYYHOTO
CoJIep>KaHMsl, MPEJCTABICHHOW B pa3HOM (opme (B BUJIE TEKCTa, TAOJIMYHBIX JTAHHBIX,
cxeMm, TpadukoB, JauarpaMm, Mojielied, H300paKeHM), KPUTHUYECKOTO aHajau3a

HH(pOpMAINHU U OIICHKH €€ JIOCTOBEPHOCTH;

— YMEHHE UHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU APYTUX y4eOHBIX
MIPEMETOB; UHTEPEC K YriayOJieHHI0 OMOJIOTUYECKUX 3HAHUN W BBIOOPY OMOJIOTHM Kak
npouIbHOTO TpeIMeTa Ha YPOBHE CpeIHero oomiero oOpa3oBaHus JUisl Oymymiei
npoeCCUOHANILHON JIESITEIBHOCTH B 00JIacTM OMOJIOTMH, MEIUIIMHBI, JKOJOTHU,
BETEPUHAPHUH, CENBCKOTO0 XO34iCTBa, MHINEBOM MPOMBIIIJIEHHOCTH, TCUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKUE MPEJCTABICHHUS O MAaTEPUATUCTUUYECKON CYIIHOCTU
T€HOMOB KUBBIX OPTraHU3MOB U PETYJIISLINIO UX paOOTHI;

— 3HAHHC OCHOBHBLIX q)aKTOPOB 01<py>1<afomeﬁ CpClbl, BIIMAIONINX HA PA3BUTHC U

CYIIIECTBOBAHHE JKUBBIX OPTAHU3MOB, aIaNTalli K (haKTOopaM OKPYKAIOIIEh CPe/Ibl;

— 3HaHUE OCHOBHBIX IOJXO0JI0B OMOTEXHOJOIMH, UCIIOJIb30BAHUS €€ TOCTHKEHUI B
COBPEMEHHOMW KU3HU YE€JI0BEKa, OCOOCHHOCTH MCIIOJIb30BAHUS KUBBIX OPraHU3MOB AJIs
IIPOU3BOJICTBEHHBIX HYXK/ YEJIOBEKA;

— 3HAaHHE OCHOBHBIX MOJXOJOB CEJIEKIIMA U OMOTEXHOJIOTUN KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh  IE€HETUYECKM  MOAU(PUUMPOBAHHBIE  PACTEHUS,  ONEPUPOBATH
HNOHATUSAMHU, THUOpUIM3aLUs, OTIAJEHHAs TUOpUIM3alus, HCKYCCTBEHHBINM O0TOOD,
reTepo3uc, Tpanchopmalus, MyTareHe3, TeHeTHIECKOe PEeIaKTUPOBAHUE;

— T[IOHMMaHHE MOJIEKYJISIDHBIX MEXaHU3MOB pEAM3alMUA  HACJIEIACTBEHHOU
uHbOpMallMl U  yMEHHE CBOOOJHO  ONEpPUpPOBaTh OCHOBHBIMH  HOHATHUAMHU
MOJIEKYJISIPHOM ~ OMOJIOTMM W €€ COBPEMEHHBIX HANpaBiICHUH — TICHOMUKH,

METareHOMUKH, TPOTEOMUKHU;



— 3HaHHME OCHOBHBIX 3a00JIeBaHUI UYEJIOBEKA, MEXaHU3MOB HX Pa3BUTHS, CIIOCOOAX
WX JUATHOCTUKU U JICUCHUS,

— ¢dopMHUpOBaHUE YMEHHUS HCIIOJIL30BaTh MOHATUMHBIN ammapaT ¥ CHMBOJIHMYCCKUM
S3bIK TE€HETHKH, TI'PAMOTHOE€ MPHUMEHEHHE HAyYHbIX TEPMHUHOB, IOHATHH, TEOPHUIA,
3aKOHOB IS OOBSACHEHHS HaAOJIIOJAEMBIX OHOJOTrHMYECKMX OOBEKTOB, SBICHHH U
MIPOIICCCOB, TIO3BOJISAIONIMX 3aJ0KUTh (PYHJIAMEHT HAy4YHOTO MHPOBO33peHHUSI. B
IIEHHOCTHO-OPUEHTAIMOHHOM cdepe:

— 3HaHHUE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJOTHH MOJEKYJSIPHON OHOJIOruu

MO3BOJIAET YCIICIIHO peIIaTh Takue 3JI000JHEBHbIE TPoOJeMbl, KaK OXpaHa

OKPY)I(aIOIHCf/'I Cpeabl, COXpaHCHUC 3010POBbA YCJIOBCKA, KOHTPOJb 1 BOCCTAHOBJICHUC

OKOCHUCTECM.



TEMATHUYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KMBOTHbIE U PACTEHHUS MPHUCIOCAOINBAKTCH (IBOJIIOIUOHHAS
IK0JI0THS) 5-6 KiIaccesl (34 yaca)

Tembl OCHOBHOE COfIepKAHNE AesiTeIbHOCTD
IIKOJIbHUKOB

1. MBI nccirenyem CBOIICTBA U CTPOEHUE KUBBIX Hccnenosarenbekue

KHUBEIE 06LEeKTEI OpraHu3MOB (CTpOeHHUE KIETKH). | paboThl «Bce nu (CUHUIIBI,
Bun, oco6p — opranusm kak Oenku, Oepe3bl HU T.A.)

(61) elMHas cucTema. Ajanranuu OJIMHAKOBBIE?
(mpucniocobnenus). [lonsitue DOTOKBECTY.
rOMEeOCTa3a *KMBOro opranusma. | [Ipakrtuueckas pabora
Crioco0sbl ero nojaepx aHusl. «CocraBnsieMm KHUTY
OrpanunueHuss MOp(OIOTMUECKUX | pEKOPJIOB  pacTEHUH U

1 (U3UOJTOTUYECKUX afanTarlHi.
ITouemy opraHusMsl HE
CTAHOBSATCS OCCKOHEUHO
OONBIINMHU, MaJICHLKUMH,
BCCSITHBIM.

JKUBOTHBIX HAIICT'O Kpas».

2. Banusinme
OKPYXKAKOLIEH cpebl
HAa J)KUBbIE

opranusmabl (12 v)

DaKTOPBI OKPYKAKOIIEU CpeIbl
(abmotmueckre, OMOTHUICCKHE,
aHTponoreHssie). [Tpumepsr
abnoTnyeckux (akTopos,
OKa3bIBAIOIINX OCHOBHOE
BIIUSIHUE HA KU3HEEATEIbHOCTD
’KUBBIX OPTaHU3MOB:
TEeMITepaTypa, CBET, BIAXKHOCTb.
OcCHOBHbBIE 3aKOHOMEPHOCTH
MIPUCIIOCOOJICHUS KUBBIX
OpPraHU3MOB K a0MOTHYECKUM
daxropam. [Ipucnocobnenust k
OCHOBHBIM a0MOTHYECKHM
dakTopaMm: Temmneparypa,
BJIQYKHOCTD U CBET.

IIpakTHueckoe 3aHsTHE
«IBeT u Temno» (KyOuku
JbJa B3BECUTH, ITOJIOKUTH
B yaku [lerpu Ha
pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBbICTpee
pacrasin).

IIpakTueckoe 3aHsaTHE
«YTto0 pacTBOpsiEeTCS B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
IIpakTHueckoe 3aHsTHE

«nddysus BemecTs B
BOJI€ (PAaCTBOPHI)»,
«/IBmKeHne pacTBOPOB IO

IBCTKY».

[TpakTudeckoe 3aHsATHE
«Jleg mmaBaeT B BOAE
(aiicObepru, 3amep3aHue
BOJIOEMOB)».
[IpakTudeckoe 3aHsATHE




«Jlenq mpu 3amep3anuu

pacuImpsieTcs»
(pa3py1ieHue KaMHs
(mouBooOpa3zoBaHue),
3aMep3aHue KIETOK).
[IpakTruueckoe 3aHsTHe
«IIly6a» (kyOuku baa
3aBEpHYTH B Pa3HbIN
MaTepual, B3BECUTb).
IIpakTrueckoe 3aHsTHe
«ITurmeHTH (MOXKHO
pa3zenuTh Ha BaTMaHe
KpacHUTEIH U3
(baomacTepoBy.
[IpakTruueckoe 3aHsTHe
«Kax )KHBOTHBIE IJIaBAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTUATIETKOM ).
Hccnenosarenbckne
paboTtsl «Biustaue cBeta
(Teruta, BIaXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHHUsI B €CTECTBEHHBIX
WJTU UCKYCCTBEHHBIX
YCHOBUSAX» (Ha TOCTYITHOM
Marepuarne).

3. B3zaumopaelicTBus
’KHBBIX OPraHN3MOB

(44)

buoTtnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHJIOBBIX
B3aMMOOTHOIICHUH.

Koapomtonus (XUITHUK-KEPTBA;
MapasuT-X03sIMH) DBOJIOIHUS
cTpaTeruii J00bIBaHUS TTUIITH.

CouunanbHOCTh. BUIBIBCENEHIIBI.
IlepeueHs pacTeHUMBpPEAUTEIICH.

UccnenoBarenbckas
pabota «Habmonenus 3a
B3aMMOOTHOIICHUSIMU
YKUBOTHBIX TIPU
OOBIBAHUH ITHIIH
(KOpMYIIKHY TSI TITHLL, JUTSI
TOPOJICKUX HJIU CEbCKUX
KUBOTHBIX ). BeOkamepbi».
UccnenoBarenbckas
pabota
«Pacmpoctpanenue
BUJIOB-CUHAHTPOIIOB B
HaIleil MECTHOCTI

4. Yes10BEK B KU3HU
pacreHui u

*KHUBOTHBIX? (6 1)

AHTpOTIOreHHBIE (PaKTOPHI.
[IpaBna i, 9TO NMEPBOOBITHHIC
JIFOJTA KVUTA B TAPMOHHH C
npupoaoi. OoMaliHUBaHUE U

[IpakTruueckas paborta
«PaszHooOpazue
KyJIBTYPHBIX PACTCHHI B
BaIlleM PETUOHEY.




[IPUPYYEHUE )KUBOTHBIX U
pacteHui. 3aueM cracarb
BBIMUPAIOIINE BUBL, KaK 3TO
nenatb. KynapTypHble pacTeHus u
ux qukue npenku. Iouemy
BAXXHO UX COXPAHSATh.
Pa3Hoo6paszue KyabTypHBIX
pacTEHUM U UX 3HAYCHUE B
XKW3HU yenoBeka. KpacHas kHura
Baieit Teppuropun. Oco6o
OXpaHSIEMbIE TEPPUTOPUH,
3aroBeHUKU Poccun u Mupa.

UccnenoBarenbckas
pabora «Bausiaue
aHTPOIIOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropojic/HaceICcHHOM
MyHKTEe».
DKCKypcHs/IpaKTHIecKas

pabota «OOIIT B Bamem
PErHOHE — YHUKAJIbHBIE
OOBEKTHI IPUPOABDY.

5. Dkosornueckue
HUIIA (6 1)

buocdepa — ogHa 3 BakHEHITNX
obonoyek 3emun. Yto Takoe
«OKOJIOTUYECKHE HUIIM» W KaK
oHH (popMUPYIOTCS?
DopMUPOBAHKE 3HAHUM T10
O01opa3zHO00PaA3UIO KU3HEHHBIX
dhopM, TOBEIEHYSCKUX
MIPUCITIOCOOJICHH,

Mo u(UKAIIMOHHAS
M3MEHYHUBOCTH (Ha 6a30BOM
ypoBHe). PacturenbHbie
COOOIIECTBA U X THUIIBI.
PazButre u cmeHbl
PACTUTENBHBIX COOOIIECTB.

UccnenoBarenbckue
paboThl « DKOJIOTUYECKUE
HUIIU BOKPYT TEOS —
onucanue (HpaxKTopos
OKPYXaIOIIEH CPEIIbD».
UccnenoBarenbckue
paboThI

«DEeHOJIOTUUECKHUE

HAOJIIOIEHUSD.

Moayab «OcHOBBI pacTeHHEBOACTBA» 7-8 kyacchl (68 yacoB)

Tembl

OcHOBHOE coepkaHue

JlesiTeIbHOCTD

INKOJIBHUKOB

Tema 1. BBenenue B
PacTeHHUEeBOACTBO
(2 9)

Yro-Takoe paCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUMU.
Hcropus pazsutus
arpOXMMHUYECKUX 3HAHUU
(padotsl M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupsizena,
IT.A. Kocteruena, /[.H.

[IpakTuueckas pabora
«bouka JInouxay.

[IpsstHUIIHMKOBA U Ap.).

Tema 2.

[IpaBuna mocraHoBKU

HccaenoBarenbckas




ArpoTexHu4eCKui

IKcrepuMeHT (6 4)

AI'POSKCIICPUMCHTOB.

ITocTaHOBKA AKCIEPUMEHTOB C
pacteHusiMU. Bb10Op TEMBI,
COCTaBJICHUE TUTIOTE3bI, LIETU U
3a/1a4 SKCIEPUMEHTA I10
BBIPAILIMBAHUIO PACTEHUU B
KOHTPOJIIPYEMOU CpeNE.
KonTponun, noBropHOCTH,
MIPOBEJICHUE PKCIIEPUMEHTA.
[InaHupoBaHKE SKCIIEPUMEHTA.
OueHka pe3yiabTaToB
skcriepuMenTa. OcBOeHHE
TE€XHOJIOTUU KPYIJIOTOAUYHOTO
BBIpAIMBaHUS CalaTOB U
MHUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSIX.

pabora «DakTopsl,
BJIMSIIOIINE Ha
npopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[IpakTuyeckas padbora
«CO0p yCTaHOBKH /151
BBIpAIMBaHUs PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBUSIX.

Tema 3. PoJab
XHMHUYECKUX
3JIEMEHTOB B

NUTAHUU PACTEHUN
(20 v)

Bopma. PactBop. BriTsikka.
AHHOHBI, KATUOHBI,
BJIEKTPOINPOBOAHOCTH ¥ pH
pacTtBopa. Ponp xumuueckux
AJIEMEHTOB B MUTAaHWUU PACTEHUM.
[Tonyuenne nuTaTeIbHBIX
BEILIECTB PACTECHUSIMH.

VY no0peHnusi: opraHu4eckue,
MUHEpAIIbHbIE,
MUKpOoOHooruyeckue. Tursl
MATaHUA pacTeHui. Bo3mymHoe
1 MUHEPaJIbHOE (KOPHEBOE)
nuTaHue pacreHuid. Tpancmopr
MATATEJbHBIX BEIIECTB
pacTeHU: BOCXOASAIIMN U
HUCXOJAIINHN TOK. Baxknenmue
KanuiHele, pocopHbie U
a30THBIC YAO0OpEHUS, NX
ceoyictBa. [IpocTeie U crnoxHBIE
yaoOpeHus.

Poct u pazButue pacreHuii:
9Tarbl OHTOTreHe3a, (aKTOpPHI,
BIIMSIFOIIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJIOK, MUTaHUE,
cyocTpar.

Oco0eHHOCTH TUTaHUs

[IpakTnueckas padora
«CxeMbl MUTaTEIbHBIX
pactBopoB. Pacuer 103
yAOOpeHu s
[IUTATENbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cmemmBanus
yAOOpEeHUIN»
[IpakTuueckas padbora
«IIntanue pacrenui:
TEXHOJIOT U
PUTOTOBJICHUS
MUTATENbHBIX PACTBOPOB
JUTSL pa3HbIX KYJIbTYPY.
[IpakTuyeckas padbora
«MOHUTOPUHT
MUHEPAIbHOTO MUTAHUS
pacTeHUu».
[IpakTrnueckas padora
«PacturenbHas
JUArHOCTHKAY.
Hccnenosarenbekas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHH, paCTEHHI Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUN.
dopMBbI a30Ta U UX
MpeBpaIleHNE B TIOYBE.
Uctounuku docdopa ais
pacTeHusl. 3HaUCHHE
dbochopcoaepxamux
COEOUHEHUH B KieTke. Poib
MaKpPOIPTUYECKUX COCAUHEHUN
dbocdopa B sHEpreTHIECKOM
oOMeHe.

Bnusuaue kanus Ha pusndeckue
CBOMCTBa MPOTOILIA3MbI, HA
(hepMeHTBI YTIIEBOIOPOTHOTO
oOMeHa, cuHTe3 OEJIKOB U JIp.
Ponb kanust B moaiepkaHuu
MOHHOTI'0 0ajaHca B TKaHAX, B
MPOLIECCAX CaMOPETYJIALINH.
Perynsaropnas u
CTPYKTYpOOOpa3oBaTebHas
pOJIb KaJIbIKs. Y4acTUE B
00pa3oBaHUU KJICTOUYHOU
CTEHKH, MOJIJIepKaHUU
CTPYKTYpBI MEMOpaH u
pEryssius uX MPOHUIIAEMOCTH.
3Ha4YCHUE MarHus B
MeTaboJIM3Me PACTEHHUHN.
Marnuii B coctaBe xjiopoduia,
CXOJICTBO XJIOpouUiIIa U
reMOTJIOOMHA KaK
CBUJIETEJILCTBO €IMHCTBA
opranudeckoro mupa. Cepa u
€ro OCHOBHBIC COEJIMHEHHUS, NX
pOJIb B CTPYKTYPHOM
OpraHu3aIliy KJIETKU, y4acTHe B
OKHCIIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIUAX
MHUKpOIIEMEHTHI.
IIpencrasinenus o posin
MUKPOSJIEMEHTOB B
MeTaboIu3Me pacTeHU M.
Oco0GeHHOCTH TOCTYTICHUS
MUKPO3JIEMEHTOB B PACTEHUS.
CuHeprusm u aHTaroHU3M

YCTaHOBKA MPUYHH
MaTOJIOTUYECKUX
COCTOSIHUM (TIpH
HaJTUYUN ).
UccnenoBarenbckas
pabota «O1ieHKa BIUSHUS
Pa3IMYHBIX DJIEMEHTOB Ha
COCTOSIHHE PaCTEHUI
(cocraBiieHre pa3Iu4YHbIX
MOAKOPMOK)».




AJIEMEHTOB IMUTAHUS PACTEHUU.
PactuTenbHas nuarHocTuka u
METOJIbI HACHTU(DUKAIIAN
HEJ0CTaTKa/M30bITKA 3JIEMESHTOB
MMUTAHMS.

Tema 4.
Peryasitopsl poctra
pacreHuid. 3ammTa
pacrenuii (4 4)

[TonsiTue o perynsiTopax pocrta
pactenuii. CTUMYJISITOPBI pOCTa —
(UTOrOpMOHBI (ayKCUHBI,
ru00epeIUTUHBI, IUTOKUHUHBI).
NHruéuropsl pocta pacTEHUN:
1. mpupoansie (abcuu3oBas
KHUCJIOTA U HEKOTOPHIE
(heHOIbHBIE BEIeCTBA
(uxymapoBasi, KopuyHasi,
CaJIMIIMIIOBAs KUCIIOTHI).

2. CHHTETUYECKHUE
(MopGhaKTHHBI, peTapIaHThI,
nedoIuaHThl, 1€CUKAHTHI,
repOutnabl). UTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTEHUM.
CoBpeMeHHBIE CTIOCOObI
MOHHUTOPHUHIA. 3aIlnTa
pPacTeHUN OT BPEAUTEIIEH:
OCHOBBI OMOMETO/1A.

[TpakTrueckas padbota
«DUTOMOHUTOPHUHT U
OLICHKA COCTOSIHHUS
pacteHuii. CoBpeMEHHBbIE
CHOCOOBI MOHUTOPUHTAY.
HccnenoBarenbekas
pabota «Bnusnue
reTepoaykCuHa  Ha
popacTaHue (poct
Ha Pa3HbIX CTaAMsIX,
B Pa3HbIX YCJIOBUSX)
pa3INYHBIX
pacTEHUI.
[TpakTnueckas padota
«HCekTapuu: npasuia u
YCJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMoYBEHHAaN
KYJbTYPbI, HX
NpUMeHeHHe B
BbIPAIIIUBAHUM
pacTreHui.
Du3noJI0rus

pacrenuii (8 4)

Bonnas, necuanas v nouBeHHas
KYJIbTYPBI, UX IPUMEHEHHE B
BBIpAILIMBAHUU PACTECHUM.
IIpoBenenue BOAbI B KOPHE U
cTe0Jie pacTeHUI.

BoaHblil peXUM pacTeHUN:
CTpOEHUE YCTHUIL: (AKTOPBI,
BIIMAIOIIYE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHNE MEXaHU3Ma
peryJIALu UCIIapEHUs BIIaru
pacTeHHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
npouecc pacteHuil. TeMHoBas u
cBeroBas (as3el PoTocuHTE3A.
3HadyeHue porocuHTe3a I
KHUBBIX OpraHu3MoB. @akTOpbI
pocTa pacTeHUI: BO3IyX U
aspanus. [logzemMHoe npIxaHue

[Ipaktrnueckas padbora

«KopHeBoe naBiieHue».
[IpakTrueckas paborta
«IIpurorosnenne
npernapara yCThHII
METOJIOM CJIETIKAY.
HccnenoBarensckue
pabotel «Biusuaue
YCIIOBHUM COAEPKAHUS
pacTeHu Ha KOJIUYECTBO
YCTBHUID.

[IpakTrnueckas padorta
«DyHKIMOHAJIbHAS
JVMAarHOCTUKA PACTEHUN 110
AKTUBHOCTH
XJIOPOILIACTOBY.
HccaenoBarenbckas




pacTeHUI: COCTaB MMOYBCHHOTO
BO3/1yxa, ra3000MeH. ["a3000MeH

pabota «OnpenencHne
xyopodumia A u b,
OIICHKA

npu 0€CIOYBEHHOM
BBIPAILMBAHUH.

(hOTOCUHTETHYECKOM
AKTUBHOCTH PACTCHUU U
(akTOpOB, BIMSIONIUX HA
HEe.

[Ipaktruueckas pabora
«Anspanus, CO2 u Oz.
JIpIXaHWE pacCTEHUN.
[Ipaktruueckas paborta
«JlpIXaHue pacTeHUN:
OIICHKA MHTEHCUBHOCTH
JbIXaHUs PACTEHUU U
IJIOJIOBY.
Hccnenosarensckne
paboTtsl «Brnusaue
croco0a BhIpaIIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbI BHECEHHS)
Ha POCT U pa3BUTHS
Pa3JINYHBIX PACTECHUI.

Tema 6.
KyabTrypHbie
pacTeHus.
CoBpeMeHHbBIE
ACNEKTHI CeJIeKIIUHN

(20 v)

Kak yenoBek cras Ucrnosiab30BaTh
pactenust? CBsi3b pa3BUTHS
LMBWIN3ALIMY YEJIOBEKA U
OJIOMAalTHUBAHHUS PACTCHUM.

JlomecTuKanusi.
HacnenctBeHHOCTD U
W3MEHYHUBOCTb — OCHOBHBIC
CBOICTBA KMBBIX OPTaHU3MOB.
N3menunBocTs. Bunnl
W3MEHUYHMBOCTb.

I'en —maTepuanbHBIM HOCUTEID
HACJIEICTBEHHOCTHU U
n3MeHUnBOCTH. HykiienHOBBIE
KHCHOTHI. JIokanu3amnus
T€HETUYECKOr0 MaTtepuaia B
KJEeTKE. JleJIeHne KIETOK.
Pennukarmus JIHK. OcHoBHast

JI0TMa MOJIEKYJISIPHOUM OHMOJIOTHH.

Tpanckpunuus. Tpancisus.

Myrauuu.

Juckyccust
«JlomecTtukaius, BCe Jik
pacTeHHUsI U )KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YeJI0BEKOM UM
OJIOMAIIIHUBAOTCS ?
MO3KHO 1 CUUTATH
TapakaHa 0J0MaIlTHEHHBIM
KUBOTHBIM?».
[Ipaktrnueckas padorta
«MoaudukarmonHas
W3MEHYUBOCTD (JTUCTHS,
WT'OJIKHA C OJTHOTO JIEPEBA)».
[Ipaktruueckas paborta
«I'eH — uHCTpYKLUS 110
cOopke KJIeTkH (Ha Oucepe
WJIN KOHCTPYKTOPE)».
[Ipaktuyeckas pabora
«MyTarnus Ha 6yTepopoae
(J1r000# 00BEKT U3
npeabayen paboTsl, rae




DddexT OYTHIIOUHOTO
TOPJIBIIITKA U TCHETHYECKOE
pa3zHoobpaswue. Uto Takoe
reHOaHk? 3aueM COXpaHsITh
TCHETHYECKUE PECYPCHI
pacteHuii? OCHOBHBIE CITIOCOOBI

U3MCHCHHE HHCTPYKIIUN
MPUBEICT K U3MCHCHUIO
BHEIITHETO BHJIa 00BEKTA)».

COXpPaHEHUS TEHETUYECKUX
pecypcoB pacteHui (ex situ u in
situ).

3nauenue padbot H.M. Basunosa.
3aKOH TOMOJIOTMYECKUX PSIO0B.
LleHTpBbI MPOUCXOKICHUSA
KyJbTypHBIX pactennii H.W.
Baswioa u II.M. XXykoBckoro.

OCHOBHBIE METO/IbI CEJICKIIUH.
['ubpuauzanus. @opmsl oTOOpA.

OcHOBHBIE HaNpaBIEHUs
CCJICKITUU: YITYYIIICHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
dhakTopam.

Ectb 1 xu3Hb B ipodupke?
broTtexHoMOTHS KYJIbTYPHBIX
pacTEHUM.

Kak 4yenoBek MOXeT
MOIU(DHUITMPOBATH PACTCHUS?
['eneTnueckoe pegakTUpOBAHUE.
CoBpeMeHHbIE TTOAXO0/IbI U
JTOCTHIKEHMSI TEHETUYECKOTO
PEIaKTUPOBAHUS PACTEHUM.

[IpakTuueckas paborta 1o
rpynmnam «OTKyJa Ha
HaIIMX CTOJIAX
(GPYKTHI/OBOIITH/3TTAKI.
[Ipaktuueckas paborta
«BpipammBaem ropox. Kax
MIPOBECTU CKPEIINBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BreIpainuBanue
pacTeHuil B IpoOUpKe»
(MOKHO BOCTIONIb30BATHCS
pe3ysbTaTamMu
MIPEABITY X
HKCIIEPUMEHTOB 110
COCTABJICHHIO
MATATEJIbHBIX PACTBOPOB
JUUISL pacTeHUN).
[IpakTuueckas padbora
«I'eHOMHBIE HOKHHUIIBI
(MonmenupoBaHue paboOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTureanbHas

npoaykuus (8 u)

Hanzemubie 1 Io3eMHBIC
opranbl pacteHuit. [lo6er u
BUIOU3MEHEHHBIN MOOET
pactenuii. CriocoObI
Pa3MHOXKEHUS PACTCHUM.
IToHsiTHE O KaYeCTBE MPOAYKTOB
nutanus. [TpoGaeMbl
KOHKYPEHIIMU OT€YECTBEHHBIX
MPOAYKTOB MUTAHUSA C
MMIOPTHBIMU. Jlorucrrka
JIOCTaBKHU U CPEJICTBA

[IpakTuueckas pabota
«IIpenenbHO 10MMyCTUMBIE
koHueHtpanuu (I1IJIK) u
METO/Ibl KOHTPOJIS
0e30macHOCTH
PaCTUTEIBHBIX TPOIYKTOB
MIUTAHUSD.
Uccnenosarenbckas
pabora «OneHka kauecTBa
BBIPAILICHHOMU
MUKpO3eJeHn» (1100 CBOA,




COXPAHEHHUS MTPOAYKTOB TUTAHUS.
Mukpo3eiieHb: OJIE3HOCTh U

TCXHOJIOTHAI.

XMMHUYECKUN aHaIu3
npoaykiuu. OCHOBBI
crieKTpooToMeTpum.
[ToreHumomeTpus.

Xpomarorpadus.

00 13 MarasuHa).
[Ipaktruueckas pabora
«MeTtoapl O1IEHKH
Ka4yeCcTBa pacCTUTEIIbHON
MPOAYKITUHU: XpaHEHUE U
COXPAHHOCTh MUTATEIBHBIX
BEIECTBY (110 JOCTYITHOMY
000py10BaHUIO).
Hccnenosarenbckas

pabota «Omnpenenenue

ButamMuHa C MeETO10M
00paTHOTO TUTPOBAHUS B
TUTOJIaX Ha Pa3HOM CPOKE
(coco6e) XpaHeHUS.

Monayab «buorexnosorus» 7-8 kiaaccol (68 yacoB)

Tembl

OcHoBHoOe cofep:xaHue

JlesITeJIbHOCTD

INKOJIBbHUKOB

Tema 1.
BuorexHnosorus
4 9)

[TonsiTue 6MOTEXHOIOTHH. 3aUeM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIIECTBO TEePe]]

XUMHUYECKUM CUHTE30M. OCHOBHBIE

0M000BEKTHI OMOTEXHOJIOTHH:
MIPOMBIIILJICHHBIC
MHUKPOOPTaHU3MBI, KJIETKH U TKaHU
pPacTEeHHH, )KUBOTHBIX U YCIIOBEKA,
OMoKaTaIn3aTOPHI.

ColIpbe 11t OMOCHHTE3a U OLIEHKA
€ro OMOJOrMYEeCKOH IIEHHOCTH.
OCHOBHBIC HCTOYHUKH yTIICPO/Ia,
azora, ocdopa, MUKPOIIEMEHTOB.
HccaenoBanue HOBBIX HCTOUHHKOB
CBIPbs (BKIJIFOYAsi BOIIPOCHI €TI0
npeBapuTebHON 00pabOTKH),
pa3paboTKa HOBBIX IMUTATEIIHBHBIX
Cpell, B TOM YHCJIC BKIFOUYAOIINX
OMOCTUMYIISITOPBI U IPYTHE
AJIIEMEHTHI YIPABIICHUS U
ONTHMM3AIINHU TTPOIIECCOB
OonocuHTEe3a. MeToab!
ONTUMU3AIUHN TTUTATCIIBHBIX CPEI.

[IpakTuueckas pabora
«I[Ipumepbl MpUMEHEHUs
OMOJIOrMYECKUX
00BEKTOB B TBOEH
KUZHIY.

Tema 2.

[lonoxenue ITPOKAapHOTOB B

[TpakTuka.




MukpoounoJiorus
(12 4v)

CHCTEME OPraHUYECKOro MUPA.
Crpoenue OakTepUanbHON KIETKH.
Knaccuduxarus 6akrepuii.
Mopdonorus 6akrepuii. [Ipocteie
U CIIO’KHBIE METO/IbI OKPAITHBAHHS
6axtepuii. usnosnorus 6akrepuii:
NUTaHUE, TbIXaHue, pOCT U
pPa3sMHOKEHHUE. 3HAKOMCTBO C
JOMEHOM Apxen
(9KCTPeMO(PHUITLHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIETKH).

JlaGoparopnas pabota
«DUKCUPOBAHHBIE
npenapatbl OaKTePHil.
Omnpenenenue Gopmbl
MPEITI0KEHHBIX
KYJIbTYP
MUKPOOPTaHU3MOB,
HCIIOJB3Ys IIPOCTON
METO/]T OKPaCKI».
JlabopatopHas pabora
«OmnpeneneHue Tumna

MOJIOUHOKHCIIOE U CIUPTOBOE
opoxxerne. DoToTpodHbIEC U
XeMOTpOo(HbIE OAKTEPHUH.
Kunernueckoe omnmcanue mporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIHAJIbHAsI MOJENb POCTA.
Kunernka rudenu
MUKPOOPTraHU3MOB.

[TaTorennsie 6akTepun. Yymnas
Majgoyvka U YepHasi CMepTh,
00Tynu3M, CTOJIOHAK, TyOepKyJIes.
HcTopust 60pb0BbI €
OakTepruanbHBIMU UHPEKITUSIMH.
BoliHa 6eCKOHEYHOCTH:
AHTUOMOTHKH MPOTUB OAKTEPUil.
MexaHu3Mbl e CTBUMN
aHTUOMOTUKOB. MEXKIIETOUHAS
KOMMYHUKaIus 6aktepuil. YyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3A MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3jaraTh IIaCTHK.

Muxkpooprasusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accOUAIIU
pacTEeHH ¢ MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METOJIOM OKpallluBaHUs
no I'pamy» (npu
HAJIUYUU PEAKTUBOB).
JlaGoparopnas padota
«IIpuroroBnenue
MPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHCJIBIX
OaKTEpHII».

JlaGoparopnas pabota
«IToceB cMbIBa ¢ pyK Ha
yamku [lerpny».
JlaGoparopnas paboTta
«BrpInenenne uncToun
KyJbTYpbI OaKTEpUH.
Meron pa3BeneHuUN.
Mertoa uCTOIArIEero
HITPUXAY.

JlaGoparopnas pabota
«Mopdomoruueckas
XapaKTePUCTHUKA
BBIJICJICHHON YHCTOU
KYJIbTYPBI:
XapaKTepUCTUKa
KOJIOHUH, (popma
OaKkTepuii, TUI
KJIETOYHOU CTEHKW.
JlabopatopHas pabora
«CpaBHeHHE pocTa
MHUKpPOOPTaHU3MOB Ha
qarke 0e3 u ¢
J100aBJICHHUSI




AHTUOUOTHKOB).
HccnenoBarenbckas
pabora «Ilouck
MHUKpPOOPTaHU3MOB
001a1a101I1X
AHTAarOHUCTUYECKOM
AKTUBHOCTBIOY.
HccnenoBaTenbckas
paborta «Brienenue
MOJIOYHOKHCJIIBIX
OakTepuii,
HCCIIEIOBAaHHE UX

aKTUBHOCTI.
Hccnenosarenbckas
paborta «Brinenenue
OakTepuil MOJE3HBIX IS
PaCTEHUID.

Tema 3.
JyKapuOoTHYECKHE
OpPraHu3Mbl B
OMOTEeXHOJIOTUH
(mi1ecHeBbIe rpUObI,
JPOKIKH,

Boaopocn) (12 4)

[1necHeBble rpuOBI TPOTYIIEHTHI
OMOJIOrMYECKH aKTUBHBIX BELIECTB
OO1as xapakTepuCcTUKa IPOAOKEH
caxapomuueToB. Mcropus
UCIIOJIb30BaHUS IPOKKEH B
TPaJUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAEUA U
xJe0oneueHus,
CHEUUATN3UPOBAHHBIE PACHI
Opoxckeil. MeTabosu3M ApOXIKEN.
Peakuus ciupToBOro OpokeHusl.
Ilony4yeHne BTOpUYHBIX
MeTaboIUTOB B ApOkKax. ApoxKku
KaK IPOJYLIEHTbl OMOTOIUIMB.
[TomyueHue 1eneBbIxX OEIKOB B
JPOXIKAX.

Oco0eHHOCTH BEr€TaTUBHOTO U
MI0JIOBOTI'O PAa3MHOXKEHUS Y
IPOKOIKEN, 3HAUEHUE U3YUYECHUS
MHUTO3a U IUTOKMHE3A JIJIs
ONTHUMM3ALUHU ITPOLIECCOB
KyJIbTUBHPOBAHUS IPOIKKEBBIX
IITAMMOB, TOHUMaHUS IPUYUH
NaTOTEHHOCTH JIPOXKKEH U rpruOoB,
NOKMCKAa MUILIEHEN PYHIMIMIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX

JlaGoparopnas pabota
«IToncuer kneTok
JIPOXIKEN B KaMepe
['opsieBay.
JlabopatopHas pabota
«OOHapyxeHue
MPOYKTOB CTUPTOBOTO
OpO>KEHUSI: ITHUIIOBOTO
CIUPTA U YTIAECKUCIOTO
raza.

JlabopatopHas pabora
«HaOmonenue
pPa3MHOXEHUS
JIPOMKKEBBIX KICTOKY.
[IpakTuueckas padbora
«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepHii».
[Ipaktrnueckas padora

«OCHOBHBIE BUJIBI KBACa
U UX XapaKTEPUCTUKA

«poxxu u
MOJIOYHOKHCIIBIE




IpernaparosB.

Bonopocnu — nepcnekTuBHbIN
OOBEKT J1JIs1 IPOU3BOACTBA OeNKa U
yrieBofoB. buorexHonornueckue
METO/Ibl OUUCTKH TBEPJIBIX, KUIKUX
OTXOJIOB U Ira3000pa3HbIX OTXO0B
pou3BoACTB. CTOYHBIE BOJBI.
CxeMbl ouncTkd. buopunerpsl,
a’pOTEHKH, METAaHTEHKH,
OKCUTEHKH.

AKTHUBHBIN W U BXOJAIIUE B HETO
MUKpOOpraHusmsl. Mcnosns3oBanue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BOJI.

OakTepuu,
NpPUMEHSEMbIE JUIs
MIPOM3BOJICTBA KBACA.
[Ipaktruueckas paborta
«CpaBHUTEIBHBIN
aHaln3 pa3BUTHUS
JPOAOKEHN B ad9pOOHBIX U
aHA’POOHBIX YCIOBUAX.
[Ipaktuyeckas pabora
«MeTtobl OLIEHKH
CBONCTB
xJieOONeKapHbIX
nposxckeit. OCOOEHHOCTH
PUMEHEHUs

MIPECCOBAHHBIX,
CYIIIEHBIX U
WHCTAHTHBIX JIPOAKIKEI.
Uccnenosarenbckas
pabota «Bnusinue
(UBUKO-XUMHUYECKHUX
(haKkTOpOB Ha KAYECTBO
OMOTEXHOJOTHUECKOMN
npoyKuuu (KBac,
Kedup, ChIp, XJ1ed u
Ip.)».
UccnenoBarenbckas
pabota «Bnusinue
(hU3UKO-XUMHUCCKUX
(bakTopoB Ha pOCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennas
uHdopmanus (8 4)

HacaencrtBeHHOCTL U
W3MEHUYMBOCTH — OCHOBHBIC
CBOICTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buabsl
N3MEHUYHBOCTD.

I'en —MarepuanbHbIA HOCUTEID
HACJIEJCTBEHHOCTH 1
n3MeHUYMBOCTH. HykiienHOBbIE
KHCIOTHL. Jlokanu3amnus

T€HETUYECKOr0 MaTepuasa B
KJIeTKe. [[eieHne KIeTok.

[Ipaktrueckas padora
«MoaudukarmoHHas
W3MEHYUBOCTDH (JIUCTHA,
UTOJIKU C OJTHOTO
JepeBa)».
[Ipaktruueckas paborta
«I'eH — uHCTpYyKIMA 110
cOOopKe KIIeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTuueckas pabota




Pernmukamus JIHK. OcHoBHast
J0TMa MOJIEKYJIIPHOM OMOJIOTHH.
Tpanckpunuus. TpaHcisnus.

MyTranuu.

«Myranus Ha
oytepOpose (moboi
O0OBEKT U3 MPEIbIAYIICH
paboTHl, T/I€ U3MEHEHUE
WHCTPYKIIMH TIPUBEET
K M3MECHECHHIO BHCIITHETO
BHIa OOBEKTA)Y.

Tema 5.

BupycoJsorus (6 4)

ITonoxeHne BUPYyCOB B CUCTEME
opranuuyeckoro mupa. CTpykrypa u
XUMHUYECKUI COCTAB BUPYCOB.
Knaccudukaiys BUpycoB.
Penponykuus Bupycos. Bupycel -
BO30yAMTENN MH(DEKIMOHHBIX
6omne3Heli. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

ITpocmotp
JOKYMEHTAJIBHOTO
¢dbuabMa o0 BUpycCax.
[Ipaktryeckas pabora.
«Meton pa3BeneHu.

[Ipaktrueckas padora.
«TurpoBanue
O0akTeprodarony.

CBOMCTBa, MPUMEHEHHUE.
buonorudeckue MeTo 16l 60pHOBI C
BUPYCaMH.

Tema 6. 'ennas

OCHOBBI TEHHON UHKEHEPUHU.

[IpakTuueckas pabora

HH/KEHEPUS U Bekropa. Cneunguyeckue «OHIOHYKJIEa3bl
OHOTEXHOJIOTUH (hepMeHTBI GaKTepHUil. pecTpuKIiH (padoTa ¢
(8 1) buorexHonoruu npoaykiuuu 6e1KoB | HyKJICOTUIHBIMU
B 0aKkTepuaIbHBIX KyJIbTypax. HOCJICNOBATC/IPHOCTAMUA
JlocTrKeHusl TeHHOW MHKeHepuu 1 | Ha Oymare)».
onorexnonorun. CRISPR/Cas — | IIpakTideckas pabota
CUCTEMA ATANITUBHOIO UMMYHUTETA | «[ €HHBIC HOKHHMIIBI -
6axtepuit u apxeir. [MO. Meroast | CRISPR/Cas
nonyuenust ' MO. (MozmenupoBaHKe Ha
oymare)». Urpa-
nucKyccus: «Beirpaii
I'PAaHT HA CO3JaHue
I'MOp».
Tema 7. JloMecTuKamusi OCHOBHBIX Huckyccus
buorexnosnoruu B JOMAIIIHUX >KUBOTHBIX; «/lomecTukanus, Bce a1
KMBOTHOBO/JCTBE COBPEMEHHBIE IKCIIEPUMEHTHI 110 pacTCHHA H JKMBOTHBIC,
(8 1) JIOMECTHKALIN KMBOTHBIX (J1nculla, | KOTOPBIC XKUBYT PANIOM C

HOPKa U JIp. — SKCIIEPUMEHTHI
HAay4YHOU IIKOJIbI AKaJIEMHUKA

bensiea). CoBpeMEeHHBIE METO/IBI B
’KUBOTHOBO/ICTBE: TPaHCIUIAaHTAIUS
AMOPUOHOB, XUMEPHBIE )KUBOTHBIE,

YeJIOBEKOM UM
OJIOMAaITHUBAIOTCS ?
MO3XHO M CUUTATH
TapakaHa
OJIOMAaITHEHHBIM
YJKUBOTHBIM ?».




KJIOHUPOBAHHUE.
OcHoBHbIE 00JI€3HU )KUBOTHBIX U
POJIb TTATOTCHHBIX
MUKpPOOPraHU3MOB U Napa3uToB B
pa3BUTUU 3a00JIEBaHUN JJOMAITHUX
KUBOTHBIX M OCHOBHBIX Mepax
O0pBOBI C HUMU; POJIb TIOJIE3HBIX
MHUKPOCUMOHOHTOB B OPTaHU3ME
KUBOTHBIX. [lookuTEeIEHOE U
no60yHOE (OTPHUIIATEIIHLHOE)
BO3JICHCTBUH aHTUOMOTHKOB Ha
OpTraHu3M B XOJI€ JICUCHHUSI
KUBOTHBIX; LIEJH U 33/1a4d
BeTepuHapuu. buorexunomorus
KOPMOBBIX TIPETapaToB.

[IpakTudeckas padota
«Metoauka
KJIIOHUPOBaHHS
(MoenupoBaHKe Ha
Oymare).
[Ipaktuyeckas pabora
«CocraBiieHHe palroHa
MIATAHMS )KUBOTHOTO,
pacder pacxoJI0B Ha
COJIep)KaHHe.
HccnenoBarenbckas
pabota «Or1eHka
KadyecTBa MOJIOYHOMU
TIPOTYKITAD).

Tema 8. OCHOBHBIE METO/IbI CEJIEKIINH. [IpakTuyeckas pabora
buorexHosioruu B I'mbpunuzanus. Dopmbel  otdopa.| «BeipanmBaem ropox.
pacTeHneBOACTBE OcHOBHbIE HaMpaBICHUS Kaxk npoBectu

(10 9) CEJICKILIMU: YJIYUIICHUE CKpELIUBAHUE Y

YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U Aa0OMOTUYECKUM
dhakTopam.

OCHOBHBIE MOJXO/IBI CENEKIINU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pacrenuii, [ nuGpuau3ammus,
oTJajgeHHas THOpuAN3anus,
MCKYCCTBEHHBINA OTOOp, TE€TEPO3HUC,
TpaHchOopMaIysi, MyTareHes,
TeHEeTHYECKOE PEAaKTUPOBAHUE).
Ucropus cenexkunu B Poccuu u
MHUpPE, UCTOPUS Pa3BUTHS
BAKHEHIINX COPTOB KYJIbTYPHBIX
pacTEHUM.

Kak uenoBek moxer
MOAU(PUIIUPOBATH PACTEHUS?
I'ennas unxxenepus pacrenui: Uro
TaKoe TeHeTHUYECKasi HHXEHEPUs
pacteHuid. TpaHCTE€HHBIE PACTCHUSI.
MeTtonb! nosmyuenus. OOpa3zoBaHue
OIyXOJIEH Y PACTCHUH.
ArpobakTepuanbHast
TpaHchopmarus: Ti-mia3smMuabl.
I'enst T-JIHK.
MoJieKyIApHOTEHETUYECKUE

ropoxan».

[IpakTuueckas padbora
«]'eHOMHBIE HOKHUIIBI
(MonenpoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbckas
pabora «BsipamuBanue
pacTeHui B MpoOUpKeE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yibTaTaMmu
MPEeAbIIYIINX
AKCHEPUMEHTOB IO
COCTaBJICHUIO
MUTATENIbHBIX PACTBOPOB
JUUISL pacTeHUN).




MEXaHU3Mbl TPaHCPOPMAILIUH.
['eHeTnyeckoe peakTUPOBAHUE.
CoBpeMeHHbIE TOAXO0IbI U
JTOCTHKEHUSI TEHETUYECKOTO
pPEIaKTUPOBAHUSA PACTEHUM.
Ectb w1 xu3Hb B ipodupke?
buotexHon0TUs KyIbTYpPHBIX
pPacTEHUM.

Moayab «MosieKkyasipHbie 0CHOBBI (PM3HO0JI0THMU M (papMakoorum» 9 kiaace (68

4acoB)
Tembl OcHOBHOE coiep:KaHHe JlesiTeIbHOCTE
IKOJbLHUKOB
Tema 1. Beenenne. buorennsie anemenTsl: | McciaenoBarenbekas
dusnoaornyeckas | opranorens:: O, C, N, H. pabota
AKTUBHBIE GOPMBI KUCIIOPOIa, UX
xumus (20 v) Gop poZa, «KonmnuectBeHHas

IIOJIyYEHHE, HEUTpAIN3aL .
Makpo3JIeMEHTBI: IPOLEHT

OIICHKA COACPKaHUA
MHUKPOIJICMCHTOB UJIN

COZEPKaHUs B OpraHU3ME,
BBITIOJIHAEMAs QyHKIINSA,

COACPKAHUC B IIPOAYKTAX ITUTAHUA.

Ca2+ - cs3biBaroniye OenKu,
JNENOHUPOBAHUE KalbLUs,
pEryJisilus ypOBHS KaJbLHs B
Opra"usme: TOpMOHBI IT0YeK. Mg —
CTpPOCHHE XJIOpoPuLIa, €ro
AKTUBALNS COJIHEUHOM DHEPIUEN.
MUKpPO2JIEMEHTBI: B KAKUX
MOJIEKYJIaX COIEpKATCH,
BBITNOJIHsIeMast PYHKIIHS,

COACPKAHUC B IIPOAYKTAX ITMTAHUA.

ITocnencrBus nepeno3upOBKU
MHUKpO3JieMeHTamu. Fe —
YCBAaMBAaEMBbI€ THIIbI COEUHEHUN
xKelesa. ['eMonpoTenHsl,
reMOLMaHuH, HUTOXpOMBbI. Cu —
YCBOECHHUE U TPAHCIIOPT MEJIH.
benku, conepxamue Menb.
[TaTonornueckue CUHIPOMBI
Menke 1 BunbcoHa, CBSI3aHHBIE C
MeTabo0JM3MOM Meii. TOKCUYHBIC

BUTAaMHHOB B IHIIIEBBIX
MPOTYKTAX.

[IpakTrueckoe 3aHsTHe
«KadecTBeHHbIE
peaKkiuu Ha
OpraHNuYeCcKue
MOJIEKYJIBD.

[TpakTHyeckoe 3aHITHE
«IeHarypamus 0eITKOB)»

IIpakTueckoe 3aHsaTHe
«M3yyeHne akTUBHOCTH
aMUJIa3bD».

[IpakTrueckoe 3aHsTHE

«JInanuz (kaeTouxa
Tpaybe)».




aneMeHTsl lleproanueckon
CHCTEMBI JIJIsl OpraHu3Ma.
BnusHue HemocTaTka Makpo
MHUKPO3JIEMEHTOB Ha >KUBbIE
OpPTaHU3MBI.

Kupsi. 3aboneBanus yenoBeKa,
CBSI3aHHBIC C HAPYUICHUSIMHU
KUPOBOTO OOMEHa.

JlncnmunuaemMun.

VYrieBojabl. 3a001€BaHUs YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMHU
yriieBoAHOr0 oOMeHa. CaxapHbIii
nra0eT.

benku. Ctpoenue. 3a0oneBaHus
YeJI0BEKa, CBSI3aHHBIC C
HapyILIEHUSIMU OEIKOBOTO OOMEHa.
OyHkmM 6e1K0oB. DEPMEHTHI.
Mexann3m aerictusi. Kinaccel
(hepMEHTATUBHBIX PEAKITUM.

KodepmeHTsl.
BurtaMuHsl KUpOpacTBOPUMEIE,
BoJIopacTBOpuMeIe. [IpeBpamienne

BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(pepMeHTOB. ABUTAMUHO3BI.
OcCHOBHBIE THUIIBEI META00TNYECKUX
peakuui. buosnepreruyeckue
npouecchl. ['mukonus. [ukin
Kpeb6ca. Llens nepenoca
AIEKTPOHOB. OKHUCICHUE KUPHBIX
kuciot. Karabonusm
aMHUHOKHMCIIOT. | TIOKOHEOTeHE3.
CuHTE3 YIIIeBOIOB, OCIIKOB,
KUPOB. MeTaboIuTHIECKHE
3aboneBanus. [Ipakruaeckoe
3aHSTUE: «PEIICHUE 3a/1a4 Ha
sHepreTudeckuii ooMmen» Kiertka.
[Tonsitue MmemOpanbl. OyHKITUU
MeMOpaH. Buasl TpancnopTa B
KJIETKY.

MemOpaHHbBIE OPTaHOU/IBI.
3a00sicBaHUS CBSI3aHHBIC C
HapylIeHueM padoThl MEMOPAHHBIX
opranesi, 00Je3HN HAKOTLJICHHUS.




Turbl KOHTAaKTOB MCIKAY KICTKaMMU.

3Ha4YEeHHE MEKKIIETOUHON
KOMMYHUKALMH JIJIS1 30POBbS
OpraHu3Ma.

Anpo. YpoBHU yIIakOBKHU
XpoMaTHhHa. XpOMOCOMHBIE
teppuropun. HememOpanHbie
OpraHOW[bI.

Tema 2.
Mounexkyasipaas

ouoJiorus (20 4)

OCHOBHBIE BEXHU
MOJIEKYJISIPHOUM OMOJIOTHH.

HyxkIienHOBBIE KUCITOTHI.
OCHOBHBIE IPUHLIMIIBI CTPOEHUS.

Marpuunsie cuHTe3bl. Perukanus

— OCHOBA KJICTOYHOI'O ACJICHUA.

[TpuHnus! perumkanuu. Myranuu.

YTO BBI3BIBAET U3MEHEHHUS B
ctpoenunu JIHK.

[IpyHIMTBI penapanny.
TpaHckpumus.

I'eneTtnueckuit kox. TpaHCHALUA.
Opranuzanus reHoma BUPyCOB
IIpoTHBOBHUpYCHBIE CPENCTBA,

MEXaHU3MBbI UX JTEUCTBUS.
Opranuzaiusi reHomMa OaKkTepuit

pa3BUTHSA

[Ipaktuyeckas pabora
«Boigenenne JJHK u3
OanaHay.
[IpakTruueckas pabora
«Mognenb
JAHKopuramm».
[IpakTuyeckas pabora
«OrnpeneneHne KauecTna
npenapatoB JIHK ¢
MOMOILBIO
ceKTpooToMeTprm»
(npy HaITM4HUH
00opyIOBaHUs).
[IpakTuyeckas pabora
«PeruiukaTuBHas
MauimHa (urpa-

AHTHOaKTepUaIbHBIC MPENapaThl.

Opranuzanus reHoma 3yKapuoT
I'eHOMHOE pelakTUpOBaHUE.

JIEMOHCTpAIIHS )».
[IpakTudeckas pabota
«TP (monens
aMITauKamms Ha
Oymare)».
[Ipaktruueckas pabora

«Cuita mpoMoTopay.

[Ipaktruueckas paborta
«Pemmenue 3amau Ha
TE€HETUYECKHUM KOMI.
[IpakTudeckas padota
«DonauHr OEIKOBY.
HccnenoBaTenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT




HBIX OaKTEpHil».
[IpakTuyeckas pabora
«PaboTa B COBpeMEHHBIX
reHEeTUYeCKuX 0a3ax
naHHbIX. [IpoBeneHue

In silico ananuza

MOCJIEIOBATEILHOCTEN
TE€HOB.
Tema 3. [Tonstue o nekapcrax. [Ipunnuns! | MccaemoBaTenbekas
®dapmakoJiorus [IOAX0/a K IIOUCKY HOBBIX paboTta «DKCcTIepruMeHTa
(28 4) JIEKaPCTBEHHBIX CPEJICTB. 110 OIPEICIICHHIO

CKpHUHHHT U €r0 METO/IbI.

ITytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBECHHBIX
BelecTB. BecacoiBanue
(abcopbrus) nexkapctB. OCHOBHBIE
MEXaHU3MBbI BCACHIBAHUSI.
TpaHcnopT JIEKapCTBEHHBIX
BemecTB. ['eHbl U OeNKu nmepBon
(da3er Ouorpanchopmaruu. [Tyt
BBIBEJICHUS JICKAPCTB U3
opraHuszMa. DKCKpelus u
snuMUHaNMS. ['eHbl U O6eKu BTOpOi
(da3wl OuoTpanchopmauu.
dapmakoguHaMHuKa. [ J1aBHOE 1
moO6oYHOE, Pe30POTUBHOE U
MECTHOE, PSMOE, HEMPSIMOE U
pediekTopHOE NeHCTBHE.

TOKCUYHOCTH BEIIIECCTB
Ha apTeMUIUIX).
[IpakTuueckas padora
«Kapra sxcnpeccun
10(haMUHOBBIX U
CEpPOTOHMHOBBIX
PENEnTOPOB B MO3Te
MBILLIEN.
UccnenoBarenbckas
pabota

«IloBeneHueckmne TeCcThl
Ha pbIOKax Danio rario.
Caetno-TeMHas
Kamepay.

HccaenoBarenbekas
pabota

«lloBeneHueckne TeCTEI

Buabl B3auMo1€MCTBUS JIEKAPCTB.
CuHeprusm u aHTaroHU3M NpH
COBMECTHOM JIEUCTBUU
JIEKApCTBEHHBIX BEIIIECTB, UX
Pa3sHOBUIHOCTHU
TpancmeMOpaHHBII CUTHAJIUHT.
THIIBI KIETOYHBIX PELIENITOPOB.
MemOpaHHbIE: HOHHBIE KaHAJIbI,
KATaJIMTUYECKNE U CONPSIKEHHBIE C
G-6enkamu; BHYTPUKIICTOYHBIC:
IUTOIUIA3MATUYECKHUE U SIACPHBIE.
MexaHu3Mbl JIUTaHA-pPEUEITOPHOTO
B3anMoAeuCcTBUA. CETEKTUBHOCTh

Ha peiOkax Danio rario.
OTKpBITOE TIOJIEY.

HccnenoBarennckas
pabota

«lToBeneHueckue TeCThl
Ha pbIOKax Danio rario.
CrailHO€e OBEJICHUEY.
[Ipaktuueckas pabora
«BnusiHMe apeHanuHa
Ha cepcUHbIC
COKpalIeHUs
(mporpaMMHO€E
o0OecrieueHue ).




(M30MpaTeILHOCTD) NEHCTBUS, CBSI3b
«XUMHUYECKasi CTPYKTypa —
(bapmakonoruyeckas akTHBHOCTb
BEILIECTBY

dapMaKoJIOTHUYECKON MOTYJISIINU
CUHANTUYECKON XOJIMHEPTUYECKON
nepenayr. MonekyJIsipHbIid
MEXAaHU3M JEUCTBUS U
(dhapmMakoI0ru4ecKrue CBONCTBA
Mx0JIMHOOJI0KAaTOPOB,
raHTJIMO0JI0KATOPOB U
KypapenoJo0HbIX CPECTB.
PapmMaKOJIOTUIECKast PEryJISIIus
AKTUBHOCTH aJpEHEPTUUECKOTO
cuHarca. AIpeHOMHUMETHUKH,
aJPEeHOOIIOKATOPHI,
CUMITaTOJIUTUKH.

MounekynsipHast hapMakoiIorus
AHTUAJJIEPTUYECKUX CPEJNICTB.
['ucTaMUHOBBIE PELETITOPHI: TUIIHI,
MOJIEKYJISpHAsT OpraHU3allusl.
Crabunmn3aTtopbl MEMOpPAH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEUCTBHS, OCOOCHHOCTH
KJIIMHUYECKOTO MPUMEHEHUS, TOUKU
MPUIOKEHUS JCUCTBUSA
WHTUOUTOPOB JIMITUAHBIX
MEJINaTOPOB.

MexaHu3m JeUCTBUSI U TPUMEHEHHE
MIpEenapaToB, CTUMYIUPYIOIIUX
MPOIIECCHl UMMYHUTETA.
dapMakoIoru4ecKas

[IpakTrueckas pabora
«l'ucromornueckue
IpernapaTbl UMMYHHOMN
CHUCTEMBI».
[Ipaktuueckas paborta
«I'ucromornueckue
IpenapaTbl HEPBHOU
CUCTEMBD».

XapaKTePUCTUKA UHTEPICHKUHOB:
MOJTy4YeHHUE, MEXaHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
aTo(U3NOIOTUH OCTPO(a30BOro
OTBETa, MEIUAIIMs BOCIIAJICHHUS.
MonexkyasipHbIil MEXaHU3M
MPOTUBOBOCHIAIUTEIILHOTO
JNEUCTBUSA
[IFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUTHBIX
MIPOTUBOBOCIIATTUTEHHBIX CPEJICTB.




IToHsiTHE O HApKO3€ M HAPKO3HBIX
npemnaparax. KietouHslii u
HEPBHBIN HAPKO3.
dapmaKoJIOru4ecKast
XapaKTEPUCTUKA OTJICIbHBIX TPYIII
HAapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh ACUCTBUS HA

LEHTPAIbHYIO CUCTEMY.

Du3HOIOTUUEeCKU COH; (pa3bl CHa.
Bunbl Hapymenuit cHa [lonsitue o
MEINKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax

(TUMHOTHKAX).

MounekynspHbie aCIEKThI
HOIMLICTILINH. OnuarHbie
pELEenTOpHI, ux TUIIBI.

OHkedanuHbl U SHAOPGUHBI -
AHJIOT€HHbBIE JIUTAH bl OMMHATHBIX
pEeLEenTOpPOB.

AHTHIICUXOTHYECKOE JICHCTBHE,
BIIMSIHUE HA (YHKITUIO
AKCTPAMUPAMUIHON CUCTEMBI,
AMOIMOHANIEHYIO C(hepy, PBOTHBIM
LEHTP, ApTEPUATIBHOE JIaBJICHHE,
LEHTP TEPMOPETYJISALIUH.
MomnekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB, BIUSHUE
Ha 710 aMUHOBBIE, CEPOTOHUHOBBIE,
aJpeHO- ¥ TUCTAMUHOBBIC
PELENTOPHI, NX ICHCTBHUE HA
KJIETOUYHbIE MEMOpAaHBI, Ha
JIEIOHUPOBAHNE TKAHEBBIX
MOHOAMHUHOB.

HOTGHHI/IaII-BaBI/ICI/IMI)Ie HaTPUCBLIC

KaHAJIbl KaK MUILIEHU JEHCTBUS
MECTHBIX aHECTETUKOB. CIIOCOObI
MHTUOMPOBaHUS
MOTEHIMAJI3aBUCUMBIX HATPUEBBIX
KaHaJIOB MECTHBIMU aHECTETUKAMH.

Moayab «MoJseKyjasipHble OCHOBBI cesleKIum» 9 kiacc (68 yacon)

Tembl

OcHOBHOe coaepxaHmne

JlesiTeJILHOCTH




INKOJIBHUKOB

Tema 1.
Mounexkyaspaas
ouosorus (20 4)

OcCHOBHBIC BEXHU pa3sBUTHUA

MOJIEKYJISIPHON OMOJIOTHH.

HyxkiienHOBBIE KUCITOTHI.

OCHOBHBIE IPUHLIUIIBI CTPOEHUS.
Marpuunbie CUHTE3BI. Pernkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[TpyuHIMNB! perukanuu. MyTanun.
YTO BBI3BIBACT U3MEHEHHUS B
ctpoenun JIHK.

[TpuHIUMIIBI penapamnuu.
Tpanckpunuus. I'eHeTHUECKH KO,
Opranuzanus reHoma BUPyCOB
[IpoTuBOBHUpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JCHUCTBUA.
Opranu3zaiusi reHomMa OaKkTepuit

AHTHOaKTEpUaIbHbIC IPETapaThl.
Opranusanus TeHOMa 3yKapuoT
I'eHOMHOE pelakTUpOBaHUE.

[Ipaktruueckas paborta
«Brigenenne [JHK u3
OaHaHay.
[Ipaktruueckas paborta
«Mopenb
JAHKopurammy.
[Ipaktuueckas padbora

«OrnpenenieHne KauecTna

npenapartoB JIHK ¢
MOMOILBIO
creKTpooToMeTprm»
(Tpu HATMYUH
000pyI0BaHUS).
[IpakTuueckas pabora
«PeruiukaTuBHas
MarrmHa
(urpageMoHCTpaLus )».
[IpakTuyeckas pabora
«1P (Mmonenn
aMITauKanms Ha
Oymare)».
[IpakTuueckas padora
«Cnia mpomMoTopay.

[IpakTuueckas padora
«Pemenue 3aga4 Ha
T€HETUYECKUHN KOJI.

Tpancaamus».
[Ipaktruueckas pabora
«DonauHr OEIKOBY.
Hccnenosarenbckas
pabota
«Pacmpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpHil».
[IpakTrueckas padbora

«Pabota B OBpeMEHHBIX
FeHEeTHYECKHX  0Oa3ax
naHHbIX. [IpoBenenue
In silico ananu3za

MOCJIEIOBATEILHOCTEN




I'CHOB».

Tema 2.
MounekyasipHbie

OCHOBBI TCHCTUKH
(20 u)

[Ipenmer renernku. Kparkas
VCTOPUS Pa3BUTUS NIPEICTABICHUSA
0 HacyencTBeHHOCTU. OT reHa K
IIPU3HAKY: KaK PaCKpACUTh KOTa.
Urto Takoe npusHak? IIyTh OT reHa
10 pu3Haka. Myrtamuu. Asienu.
I'eTepO3uroTsl ¥ TOMO3UTOTBI.
JIOMUHAHTHBIE U PELECCUBHBIE

AJIJICIIH.

I'eHBl CTPOAT OPraHu3M.
Bxitouenure u BBIKITFOUECHHUE
6ombioro Hadbopa reHoB. Kak
KJICTKH TTIOHUMAIOT, KaKHUe TeHbI
JOJDKHBI paboTtath. J[uckpeTHOE
HacJIeJIOBAHUE MPU3HAKOB.
3akoHbl MeH1es1: OJINH T'eH -
oauH npuzHak. Cxema
CKpelllMBaHus. 3aKOH
eanHOo00pa3usi THOPUJIOB MEPBOTO
MOKOJICHUS. 3aKOH PacUICILICHUS
MpH3HaKa BO BTOPOM MOKOJICHUH.
3akoHbpl MeHemns: HECKOJIBKO
T'€HOB - HECKOJIBKO TTPHU3HAKOB.
JluruOpuiHOe CKpeluBaHKE.
HeszaBucumoe pacxoxaeHue
xpoMmocoM. ClernjaeHHoe
HacJieJJOBaHUE.

B3aumoeiicTBue reHoB.

AnenbHOE U HEaIENIbHOE.
Onpenenenue nona. [lonosbie
XpOMOCOMBI. CaMIIbl U CAMKH.
Bnusnue pakTopoB okpyskaroiei
cpenbl. XpOMOCOMHOE
onpezaenenue noia. [lonossie
xpomocomsbl. [TpoGiema
JOIIOJTHUTEIIBHON X-XPOMOCOMBI y
AKEHIIUH. Tpex1BETHbIE KOLIKH.

Ponesas urpa
«Anenny.
HUccaenoBarenbckui

pOeKT MyTareHHbIe
(bakTopBhL.

Ponesas urpa «Cyanb6a
KJIETKW.
I'enpiniepexmroyarenu.
[IpakTrueckoe 3agaHue
«AJTOPUTMBI 151
KJIETOK».
[IpakTrueckoe 3agaHue
«EnurooOpaszue
MIEPBOTO MTOKOJICHUSD.
[IpakTrueckoe 3agaHue
«Pacmernnenue Bo
BTOPOM TOKOJIEHUW.
HccnenoBarenbckuit
MIPOEKT «3aKOHBI .
Menpens B
JKCIIEPUMEHTE.
[IpakTueckoe 3agaHue
«Pemrerka [lenneray.
[IpakTrueckoe 3agaHue
«HacnenoBanue,
CUEIUIEHHOE C TTOJIOM.
[IpakTHueckoe 3ansTue
«B3aunmopaencTBus
reHOB (MOJICIMPOBAHUE
CUHTE3a U TPAHCIIOPTa
MMUTMEHTA B KJIETKY )».

Tema 3.
MouJiekyJsipHbIe

OCHOBBI CCJICKIINHN

I'eHpl B nonyJiAnMsX: BEJIUKOE
paBHOBecue. [lonmymsius. YacToTsl

BCTPCHACMOCTH IIPpU3HAKA U aJIJICIA.

VYpaBuenue XapauBaitnOepra.

[IpakTnueckoe 3amanue
«YacToTh! annenem,
TeHOTHUIIOB U
(EeHOTHUIIOB.




(28 u)

[Tomynsiuuy MEeHsSI0TCS:
YHCJIICHHOCTh, MUTPAIUS U BEIOOP
cynpyra. @akTopsl, KOTOpPbIE
BBIBO/JIAT MOMYJISLUIO U3
paBHOBecusa XapauBaitnOepra.
Yucnennocts nonymsanuu. Ponesas
urpa «9pPext ocHOBaTENS.
Hpeiid renoB. Myrtauuu.
HecnyuaitHoe ckpeniuBaHue.
N3omsmus.

[TomymsAnuy MeHsAIOTCS:
€CTECTBEHHBII 0TOOp. Mexanusm
JIEHCTBHS €CTECTBEHHOTO O0TOOpA.
JIBxymuii oToO0p.
MoaudukannonHas
M3MEHYUBOCTh. CTaTUCTUUYECKUE
0COOCHHOCTH MOJIU(PUKAITMOHHOM
n3MeHuUnBOCTH. HacnenoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE MPU3HAKHY.
CpenoBasi U3BMEHYMBOCTh
npu3Haka. Koagdpuuuent
HACJIEyeMOCTH Npu3Haka. OTBeT
Ha oTO0p. [lonck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OHOHYKICOTUIHBIC BAPUAHTHI
reHoB. JIHK-uumn. [TotHOreHOMHBIN
aHanu3 accouranui. «OMbD» HaZ
reHomoM. [loctreHomHas spa.
OO6partHas renetuka. «OMUKCHBIEY
uccnenoBanus. [Iporeom,
MeTabosioM. JlomecTukamus u
LHEHTPbI TEHETUYECKOTO
pazHooOpa3zus. [lorcku pacTenmii ¢
«XOPOIIUMMY MPU3HAKAMU JIJIs
yenoBeka. LIeHTpsl reHeTnyecKoro
pasHooOpa3us. Hukonait UBanoBuy
Basunos. Cenekuus.
KomOunarmonnas u ruGpuaHas
cenexkuus. ['ereposuc.

HccnenoBarenbCKuil
MPOEKT «AHau3
FeHECTHYECKOMN
CTPYKTYPbI IOMYJISIIIUN
(Ha OCHOBE 3aKOHA
Xapau-Baitnbepra)y.
Ponesas urpa «3ddekt
OYTBIJIOYHOTO
ropJielkay. Ponesas
urpa

«EctecTBeHHBIN 0TOOD.
HccaenoBaTenbckue
paboThI
«MoaudukarmonHas
VM3MEHUYMBOCTb PACTECHUN
B Mpejiesiax BalIero
MECTa JKUTEIILCTBAY.
[IpakTnueckoe 3a1anue
«ATPOHOMBIY.
IIpakTnueckoe 3am1anue
«I"oMoJiornueckue psibl
HacJIeCTBEHHOU
W3MCHYHUBOCTH.

CoxpaHHUTh U U3YYUTH TCHBI, YUTOOBI
MeHATh Oyaytiee. Kak npaBuisHO
XpaHuTh reHbl. Komnekun
TCHETUYCCKUX PECYPCOB PACTCHHIA.
[IpakTuxkym n/vnm




UCCIIEIOBATENbCKUM MTPOEKT:
MeTonbl KylIbTUBUPOBAHUS 1n VItro
JUISl COXPaHEHUS TEHETUYECKUX
PECYPCOB PACTEHUN U JJISI
YCKOPEHHOM CEJICKIINU
I'eHeTnueckue HEHTPHI B HALIEH
ctpase. ['ne 3annmarorcs
TEHETHUKOW U TEHOMUKOM JJISI HY K
CEJIbCKOT0 XO35MCTBA.
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