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CO/JIEP)KAHUE

ITosscHUTe/IbHAA 3alIMCKa

AKTyanbHOCTb U Ha3HaueHue NporpamMmmsbl

BapuaHTbl peanu3aljuu nporpammbl U (OpMbI NPOBeIeHNs 3aHATUN
B3aumocBA3b € MporpaMMom BOCITUTaHUS

OcobeHHOCTH paboTHI Mejarora 1o MporpaMmMe

Copep)xaHue Kypca BHEYPOUHOH1 /|eATe/IbHOCTH

Mopynb «Kak KMBOTHBIE U paCTeHHsI TIPUCIIOCA0IMBAIOTCS» (IBOMIOLIMOHHAS YKOIOTHs) 5-6
KJacchl (34 yaca)

Mopnynbs «OCHOBBI pacTeHHUeBO/ACTBa» 7-8 Kaacchl (34 yaca)

Mogayne «buotexHomorum» 7-8 Knaccel (34 yaca)

Mopynb «MoseKysnisipHble 0CHOBBI (hpri3rooruu U hapmakonorum» 9 knacc (34 vaca)
Mogayns «MoneKy/sipHble OCHOBBI cesieKIiun» 9 Kiacc (34 yaca)

IInaHupyeMble pe3y/IbTaThbl 0CBOEHHUSI KypCca BHEYPOUHOH JeATe/IbHOCTH
JIMUHOCTHBIE pe3y/bTaThbl

MertaripeimMeTHbIe

pe3ysbTatbilIpeMeTHBIE

pe3y/bTaThl

TemaTHueckoe rJlaHUPOBaHUE

Mopynb «Kak KMBOTHBIE U paCTeHHSI TIPUCTIOCA0IMBAIOTCS» (IBOTIOLIMOHHAS YKOJIOTHS) 5-6
Ksacchl (34 yaca)

Mopynb «OCHOBBI pacTeHUeBO/CTBa» 7-8 Kacchl (34 yaca)

Mogayns «buotexHonorum» 7-8 knaccel (34 yaca)

Mopyne «Moneky/sipHble OCHOBBI (pU3M0JI0THH U (papMakosiorun» 9 kacc (34 yaca)
Mogaynb «MoneKy/sipHble OCHOBBI cesieKIiun» 9 kiacc (34 yaca)



IIOACHUTEJ/IbHASA 3AIIMCKA

AKTYya/bHOCTh ¥ Ha3HaueHHe nporpaMmsel. [IporpamMma pa3paboraHa B COOTBETCTBUM C
TpeboBaHusMU DefiepasbHOrO TOCYAAPCTBEHHOrO0 00pa30BaTeNIbHOrO CTaHJApTa OCHOBHOTO
obriero o0pa3oBaHMsl, OPUEHTHPOBaHAa Ha oOecrieueHWe WHIWUBUAYAIbHBIX TOTPeOHOCTEH
00yyJaroIMxcst ¥ HampaBJieHa Ha JJOCTWKEeHHUe TVITaHUPYEMBIX Pe3yJ/IbTaTOB OCBOEHMs TPOTPaMMBbI
OCHOBHOT0 00111eT0 06pa30BaHUs C yUeTOM BbIOOPA yUuaCTHUKaMU 00pa30BaTe/IbHbIX OTHOIIEHHUHA
KYPCOB BHEYDPOUHOW /IeSITeJIbHOCTH. OTO TI03BOJISIET O00eCTeunTh eAMHCTBO 00s3aTe/TbHbIX
TpeboBanuii ®I"'OCBO BceM MPOCTPAHCTBe IKOJILHOTO 00pa30BaHUs: He TOJILKO Ha YPOKe, HO U
3a ero mpe/esiaMy.

AKTyanbHOCTh peajM3alii JaHHOW TPOrpaMMbl 00YC/IOB/IeHa CaMOM OCOOEHHOCTBIO
MIPOEKTHO-UCC/IeZI0BAaTe/IbCKOM  IeATEIbBHOCTH.  JTa  /IeATebHOCTb  JIE)KAT B OCHOBE
T03HaBaTeIbHOTO WHTepeca pebeHKa, sIBJISIeTCs 3a/I0T0M YMeHHs TI/IaHUPOBaThII00bIe 1eCTBUS
Y BaKHBIM YCJIOBHEM YCITEITHOHN peanu3anuu uzei. JIroOble H3MeHeHUsICOBPEMEHHOT0 0011[eCcTBa
CBsi3aHbl C TIPOEKTAaMU U MCC/IeIOBAHUSIMM — B HayKe, TBOpUeCTBe, Ou3Hece, 0OIieCTBEHHON
Xu3HU. [I03TOMY B&KHBIM 3/IEMEHTOM DPAa3BUTHSI JIMUHOCTU OOYYalOIIerocst SIB/IsSeTCS
(hopMUpOBaHUEe OCHOBHBIX HAaBBIKOB TTPOEKTHO- MCCIIe/I0BATEIbCKOU /IeTeTbHOCTH.

[TporpamMmoii TipelyCMOTPeHO (OPMHUPOBaHKE COBPEMEHHOTO TEOPETUUYECKOTO YPOBHS
3HaHWH, a TAK)Ke ¥ TIPAKTHUECKOT0 OTTbITa PabOThI € Tab0paTOPHLIM 000y J0BaHHEM, OBJIa/leHHe
NpUeMaMH  HCCJIe/[OBaTe/IbCKON [1eTe/IbHOCTH. MeToZbl OpraHu3alyd 00pa3oBaTe/bHON U
Hay4YHO-MCC/Ie[JOBaTe/TbCKOM [esiTeTbHOCTH TIPelyCMaTPUBAIOT JOPMHUPOBAHKE Y 00YUAIOIIUXCS
HEeCTaHJJADTHOTO TBOPUYECKOTO MBbIIIJIEHUs, CBOOO/bI CaMOBBIPDa)KEHUS W WHIUBUIYa/TbHOCTU
CY)KJ,eHUM.

IOns  monHOro yuerta TMOTpPeOHOCTEH yual[uxXxcsi B TMpPOrpaMMe  UCIO/b3YeTCst
v depeHIIMPOBaHHBINM TIOAX0/], UTO CTUMYJUPYET YYallerocs K yBeJUUeHUI0 MOoTpeOHOCTH B
WH/UBH/ya/IbHON, WHTE/UIEKTYaJbHOH M T03HaBaTe/IbHOU AeATebHOCTUY Pa3BUTHIO HayYHO-
WCC/IeJOBaTe/IbCKUX HAaBBIKOB. IIporpaMma cTaHeT BOCTpPeOOBaHHOW B TIEPBYIO Ouepesb
IIKO/IbHUKAaMU, KOTOpble WMEIOT CTOWKUH MHTepeC M COOTBETCTBYIOI[YIO MOTHBALUIO K
W3y4YeHHIO MPeJIMETOB eCTeCTBeHHO-HAaYYHOI0 LIUKJ/Ia,eCTeCTBEHHBIM HayKaM M TeXHOJIOTHSIM.

B 1oZipoCcTKOBOM BO3pacTe yualuiecs: MpOsIB/SIOT CBOK 3aMHTEPECOBAHHOCTh B TOMHWIIN
WHOM 00J1aCTH 3HaHWI, HAYYHOM HarpaB/ieHUH WM TPOGeCcCUOHaIbHOM AeATebHOCTU. Takum
obpa3om mporcxoauT GhopMHUPOBaHKE MO3HABATETLHOW W TTPO(deCCHOHATBHOM COCTaBISIOIIEH
JIMYHOCTH, TIOMOTAeT YydJallleMyCs B OMpeje/ieHMd Oyayliero >XU3HEHHOTO TyTU W B
npod)eCCMOHATLHOM BbIOOpE T0C/Ie OKOHUYAHUS KOJIbL. IT006HOr0 pojia 3aMHTEepPeCcOBaHHOCTh
CTUMY/IUPYEeT TIOCTOSIHHOE >KeJlaHWe IIKOJbHUKA K TI03HAHWI0 HOBOTO, pACIIMPDEHUI0 U
yryO/IeHUI0 COOTBETCTBYIOIIMX 3HAHWM, W TMOJYYEHUIO HOBBIX B TOM UMC/Ie MPAKTUUYECKUX
HaBBIKOB, a TAK’)Ke MOTUBUPYET yuall[erocsi Ha mpodopueHTaruio.

[MporpamMma HariejieHa Ha TIOMOIIb pe0eHKY B OCBOEHMM OCHOB OpraHM3alid |
OCYIIIeCTB/IEHUST COOCTBEHHOUN TPOEKTHO-UCC/IEIOBATEIbCKOW JIeATeIbHOCTH, a Takke B
nprobpeTeHnr HeoOXOAUMOrO OMbITa [yt pabOThl Hajl UHUBH/yalbHBIM UCC/IeJOBAHUEM WU
npoekToM. IIporpaMma MOMOXKeT IIKOJIBHUKY B O0Jiee TJTyOOKOM HM3yueHUH UHTePeCyrolei ero
06/1aCcT eCTeCTBEHHBIX HayK, a Takke B TPUOOPETEHWH Ba)KHBIX COLMA/TbHBIX HABBIKOB,
HeoOXOAUMBIX 15l POAYKTUBHOM COLMAIM3aLMKU U (POPMUPOBAHUS TPAXKIAHCKOU TTO3ULIUH:

— HaBblKa CAMOCTOSITEJIbHOIO  pellleHUs] aKTyajbHbIX MCC/Ae/0BaTeNbCKUX  WU/IU
MpaKTUYeCKUX 3ajiau, BK/IOUArollero B cebs yMeHWe BU/eThb M aHaIU3UPOBATH ITPOO/IEMBI,
HY)X/]a[oIl[iecss B DeIIeHWH, yMeHWe J[eTaJbHO MpopadaThiBaTh U Peanr30BBIBATH CIIOCOOBI
paboThI C HUIMHU, YMeHHe TIJIaHUPOBaTh COOCTBeHHYHO paboTy MCAMOCTOSITe/TbHO KOHTPOJIMPOBATh
CBOe MPO/IBI)KEHHE K ’KellaeMOMY pe3y/ibTary;

—  HaBbIKa reHepHpoOBaHUs U 0popMIieHUs] COOCTBEHHBIX WJel, 06/ieueHust UX ByJ00HYIO
[J1s1 pacripocTpaHeHust Gopmy;

— - HaBbIKA YBa)KUTETHHOTO OTHOLIEHUs K UY)KUM B3TJIsiaM U ujesiM, 0opMIeHHbIM B
paboTax Jpyrux Jirofied, IpyruxX aBTOPOB — BJa/ie/IbIeB MHTe/IEKTYaIbHOM COOCTBEHHOCTH;



—  HaBbIKa MMyOJMYHOTO BBICTYTIIEHUS T1epef; O0MbIIION ayAuTOpUel, apryMeHTUPOBaHUS U
OTCTavBaHUsl CBOel TOUKU 3peHHsl, OTBETOB Ha BOIPOChI CBEPCTHUKOB U B3POC/IBIX, YOeXKeHN s
JPYTUX B CBOel NpaBoOTe, PO/IBW)KEHNSI CBOUX WJel;

— HaBblKa paboOThl CO CreUaJU3UPOBAaHHBIMU KOMITBIOTEPHBIMM  TIPOTPAMMaMH,
nabopaTOpHbIM 000py/ZIOBaHUEM, TEXHUUECKUMHU YCTPOMCTBaMH, OUO/IMOTeUHbIMHM (POHAAMU U
WHBIMU pecypcaMu, C KOTOPbIMH MOKeT OBbIThb CBsi3aHa TIPOEKTHO- WCC/e/joBaTebCKast
J1esITe/TbHOCTh LIKOJIbHUKA.

Kpome Toro, pabora IIKOJMbHMKA Haj TIPOEKTOM WIM WCCAefoBaHUeM OyzeT
CroCOOCTBOBATh M Pa3BUTHUIO €ro a/leKBaTHOW CaMOOLIEHKH.

BapuaHThI peaiM3aiiuy NporpaMMsl 4 JopMbI NpoBeJeHUs 3aHATHIA.

IaHHas TIporpaMMa paccudTaHa Ha paboTy co MIKOMbHMKaMH 5-9 kiaccoB. Ilemarory
Ba)KHee akL|eHTUPOBaTb CBOe BHUMaHHe He CTO/IbKO Ha KauecTBe pe3y/bTaTa IIPOeKTa WJIU
WCC/Ie/IOBaHUsl, CKOJIbKO Ha TOM, UTOOBI Y4all[MiiCsl TO/ydas 3HaHWS B TOM UYMC/Ie U uepe3
BbIIOJIHEHUE TPAKTAUYeCKOro 3aJjlaHus, [ie/iajl BbIBOAbI MU YMO3aK/IF0UeHVssHa OCHOBAaHWUU CBOero
VICC/IeIOBAHUS, YUW/ICS CpaBHMBAaThb €ro pe3y/ibTaTbl C TeOpeTUYeCKWM MaTepuajoM U
HCC/IeIOBaHUSMU IPYTUX IIKOJBHUKOB. TakUM 00pa30M,IIIKOJIbHUK OCBOUT OCHOBBI ITPOEKTHO-
WCC/Ie/IOBaTe/IbCKOW  JIeSITeJTbHOCTH WM MPUOOpPeTeT HaBbIK KPUTUUECKOTO OTHOILEHWS K
Marepuay.

[TporpammMa pa3buTta Ha MOJY/H, KOTOpble MOTYT OBbITb MCII0/Ib30BaHbl MO0 YaCTUUHO,
mbo monHocThi0. Tak Moaynb «Kak >KMBOTHBIE M PACTeHUS TMPUCTIOCAOIMBAIOTCS»
(9BOMIOLIMOHHASL SKOJIOTUSI) peAroaaraeTcs A/ u3ydeHus B 5 uu 6 Kjacce B TeUeHHe OZHOTO
roza (34 uaca B rof). Mogynu «OCHOBBIpaCTeHMEBO/CTBa» U «bHOTEXHOJIOTHSI» PACCUMTaHbI Ha
68 yacoB 1 MOTYT OBITh peasM30BaHbl B TeUeHWH 2-X JieT (1Mo 34 yaca B roj) Wid B TeueHUH 1
rofia (68 uacoB B roj). Bo BTopoM ciydae BO3MOKHO TTPOXOXKeHre 000ux Moayei («OCHOBbI
pacTeHHeBOZCTBa» B 7 unu 8 knacce, «broTexHonorun» B 7 unu 8 knacce). AHaIOTHYHOMOAYU
«MovieKynsipHble OCHOBBI (pu3no/iorTid W ¢dapMakojgoruu» U «MomeKy/ispHble OCHOBBI
CeJIeKI[UM» paCCUMTaHbI Ha 68 yacoB 1 MOTYT OBITh peaTM30BaHbI B TeUeHHH 2- X jieT (110 34 yaca
B rofi) Wiv B TeueHuu 1 roga (68 yacoB B roz). Bo BTopom ciiyyae BO3MOXKHO TMPOXOXKAEHUE
oboux mMopmyneit («MoneKyssipHble OCHOBBI CelleKIun» B 8 Kiacce, «MoJieKy/IsipHbIe OCHOBBI
¢r3nonoruu u papmakosiorum» B 9 Knacce).

MOXXHO peKOMeH/IOBaTb MCIOJb30BaTh MOAYy/IM «Kak J>KMBOTHble W pacTeHUs
npucrocabmBaroTcsi», «OCHOBBI pacTeHHEBO/CTBa», «MOoJIeKy/IsIpHbIE OCHOBBI CeJIeKIIMU» B
KauecTBe HelpepbIBHOTO 00pa3oBaTeibHOTO LMK/ (5-9 Kacc 1o 1 yacy BHeiesro) JJist K/IacCOB
arpobHOTeXHO/IOTUYECKOW  HampaB/ieHHOCTH. Moaynu «Kak JKMBOTHble U pacTeHus
nipucriocabmBaroTcsi», «buoTexHosmorun» U «MoJIeKy/ISipHbIe  OCHOBBI  (pU3HOIOTUH U
(hapMakosIoTHM» B KauecTBe HerpepbhIBHOIO oOpa3oBartesbHOTO nukia (5-9 kiacc mo 1 vacy B
HeJIesTi0) JJ1s1 KJIaCCOB OMOTEeXHOIOTMYeCKOTr0 WK MeJUIIUHCKOTO HarlpaBJ/IeHHUM.

BbiGop mMo0dyns ocywjecmessiemcsi No JceAaHulo oldyuarwjuxcsi u ux pooumeseli
eJcez00HO npu ¢hopmupogaHuu nN/aaHa eHeypouHoll dessmessbHOCMU.

B3anMocBsi3b € IPOrpaMMoii BOCIIUTaHMUS.

[TporpaMmMa Kypca BHeypOUHOW JiesiTelTbHOCTH pa3paboTaHa C yueToM peKoMeH/al[uii
TIPUMEPHOM TpOrpaMMbl BOCITUTAHUS, YUUTBIBAET TCHUXOJIOTO-TIeJaroruiueckue OCOOeHHOCTH
JIAHHBIX BO3DACTHBIX KaTeropuii. DTO TI03BOJISIET Ha TMpaKTHKe COeJWHUTH O00yuaroliyr U
BOCITUTATE/IbHYIO /leATe/TbHOCTD Teflarora, OpueHTUPOBaTh ee He TOJIbKO Ha UHTe/IeKTYa/lbHOe,
HO Y Ha HPaBCTBEHHOe, CoLMabHOe pa3BuTHe pebeHKa. DTO MPOsIBISeTCS:

— B IIpUOpHWTeTe JIMYHOCTHBIX pe3y/lbTaTOB peau3alidd NpOrpaMMbl BHEYPOUYHOMH
JlesITe/IbHOCTH, Hallle[IINX CBOe OTpakeHWe Y KOHKpeTHU3alMl0 B TMPUMEPHOM Mporpamme
BOCIIUTaHUS;

- B BO3MOJXHOCTHM KOMIIJIEKTOBAHHUSA Pd3HOBO3PACTHBIX TPYIIl O/ OpPraHyU3adliin



HpOCl)OpHEHTaL[HOHHOﬁ AedATe/IbHOCTU IIKOJIbBHMKOB, BOCIIMTATE€/IbHOE€ 3HaueHHe KOTODPBIX
OTMEeUaeTCA B HPI/IMepHOf/i MnporpamMme BOCITMTaHMHA,

— B MHTEpPaKTUBHBIX ()OPMax 3aHSATHH [i/Is IITKOJILHUKOB, 00eCrieunBaroyx O0JIBIIYI0 UX
BOBJIEYEHHOCTh B COBMECTHYIO C TearoroM W APYrUMH JeTbMH [1esiTeJTbHOCTb ¥ BO3MOKHOCTb
o0pa3oBaHuUs Ha ee OCHOBe JETCKO-B3POC/IBIX OOLIHOCTeH, K/ItoueBOe 3HaueHHe KOTOPBIX [Jist
BOCITUTaHUSI T10JYePKHUBAETCsI TPUMEPHOUTIPOrpPaMMOiA BOCITUTAHMUSI.



COJIEP’)KAHUE KYPCA BHEYPOUHOMH JEATE/IBHOCTHU

Moayns «Kak >XMBOTHbIe W PacTeHUs] MPHUCIOCAOIMBAIOTCS» (IBOJIIOLMOHHASA
3Ko0J10rHuA) 5-6 Kaaccel (34 yaca)

M1 uccnedyem sicueble 06svekmbl (6 uacos)

CBoliCcTBa M CTPOEHME JKHBLIX OpPraHHW3MOB (CTpoeHUe K/eTKu). Buj, ocobb — opranusm
KaK eZiMHas cucteMa. Azanraiuu (mpucrnocobienusi). IToHsTHe roMeocTa3a >KMBOTO OpraHK3Ma.
Crioco6bI ero mo/jfepKaHusl.

[ToHsATHEe BapyUaTMBHOCTU MpHU3Haka. VccnemoBarenbckve paboThl «Bce s (CUHUIIB,
Oesiku, 6epessl U T.JI.) OJUHAKOBbIe? DOTOKBECT».

OrpanuueHyst MOP(oornueckux U GU3N0/I0TUUeCKUX afianTaluii. [louemy opraHu3Mbl He
CTaHOBSITCSI OeCKOHeuHO OOJIBIIMMU, MaleHbKUMH, BCesiiHbIM. [IpakThdeckass paboTa
«CocTaBJisieM KHUTY PeKOP/IOB PaCTeHUH W KUBOTHBIX HAIIIerO Kpasi».

BausiHue okpyxcaioujeti cpedbl Ha dcueble opzaHu3mbl (12 uacoe)

dakTopel OKpyKaroljel cpeabl (abWoTHYeckwe, OWOTHUYECKWe, aHTPOIIOTE€HHEIE).
[TpuMepbl abHOTHYECKUX (PAKTOPOB, OKA3bIBAIOIIUX OCHOBHOE B/IUSTHUE Ha >KU3HEesITe/TIbHOCTh
JKUBBIX OPTaHM3MOB: TeMIepaTypa, CBeT, BIKHOCTb. [IpakTuueckoe 3aHsiTHe «L[BeT U Teruio»
(KyOMKH JibZIla B3BECUTD, MOJIOXKUTD B Yalllku [1eTpu Ha pa3HOI[BETHYIO Oymary, uepe3 30 MUHYT
B3BECHTh 3aHOBO — KTO ObIcTpee pactasii). [IpakThueckoe 3aHsiTHe «UTO pacTBOPSIETCS B BOJIE»
(okcriepuMeHT <«Kuakuii gom»). [IpakTudeckoe 3aHsTHe «[luddy3us BelecTs B Boje
(pacTBOpbI)», «/IBUXKEHHE paCTBOPOB TI0 LIBETKY». [TpakTHuUecKoe 3aHsiTHe «JIefi TlaBaeT B Bojie
(aticOepru, 3amep3aHue BOMOeMOB)». IIpakThueckoe 3aHsiTHe «Jleq TIpU 3aMep3aHUU
paciuupsieTcsi»(paspylieHre KamHs (TouBoobpa3oBaHue), 3aMep3aHue KJIeTOK).

OCHOBHBIE 3aKOHOMEDHOCTH TPHUCTIOCOO/IEHUSI >KUBBIX OPraHU3MOB K aOMOTHUECKUM
(akropam. ITpucrocobenrst K OCHOBHbIM abHOTUUYeCKUM (haKTopaM: TemriepaTypa, BIaKHOCTb
u cBeT. [IpakTHueckoe 3aHsiTHe «I1ly6a» (KyOUKH JibJja 3aBEPHYTH B Pa3HbIM MaTepHaJl, B3BECUTh).
[Mpaktyeckoe 3aHsiTHe «[IUrMeHTBI» (MOXKHO pa3fie/iuTh Ha BaTMaHe KpacUTeNd U3
(dbnomactepoB». IIpakTHueckoe 3aHsTHE «KaK)XMBOTHBIE TUIABAlOT B BOJE» (DKCIIEPUMEHT C
TITIeTKOM).

WccnenoBaTenbckue paboTel «BiusiHue cBera (Teruia, BAa)KHOCTH, COCTaBa TOYBbI) Ha
pacTeHUsI B €CTeCTBEHHBIX UM UCKYCCTBEHHBIX YCJIOBHSIX» (Ha JOCTyITHOMMATepuase).

Bzaumodeticmeus xcuebix opzaHuzmoe (4 uaca)

buoTtuueckue (akTopbl. 3aKOHOMEPHOCTU Pa3BUTHS MEXBHUZOBBIX B3aMMOOTHOLLIEHU.
KosBomonust (XUIIHUK-)KePTBA; Mapa3suT-X03siMH) OBOJIFOI[US CTpPATerWid A0ObIBAaHMS THIIIH.
CouuanbHoCcTh. Buppil-BceneHubl. [lepeueHb pacteHuit- Bpeputesnei. VccimenoBaTenbcKast
pabora «HabsofeHust 3a B3aMMOOTHOIIEHUSIMU )KUBOTHBIX TIPY J0ObIBAHUH TTUIIY (KOPMYIIIKH
JUTS TITULY, 1715 TOPOJICKUX WK CeTbCKUX>KUBOTHBIX ). BeO-kamepbi». MccnenoBatensckas pabora
«PacnipocTpaHeHue BU/J0B- CHHAHTPOIIOB B Hallleld MeCTHOCTH».

Yenoeex 6 jcuzHu pacmeHutl u xcueomubix? (6 uacoe)

AnTtpornioreHsble ¢aktopsl. [IpaBaa M, 4To MepBOOBITHBIE IO >KWIM B TapMOHWU C
npupozoii. OpoMaliHMBaHWe U TpUPYYeHHEe J>KMBOTHBIX W pacTeHWi. 3aueMm CcriacaTh
BbIMMPAIOLLe BU/Ib], KaK 3TO Zies1ath. Ky/bTypHbIe pacTeHUs U UX JuKue rpefku.llouemy BaxHO
MX COXpaHsATh. Pa3HoOOpa3sue Ky/IbTYPHBIX paCTeHUH U MX 3HaueHue B )KU3HH yesioBeka. KpacHast
KHUTa Bamredi tepputopuu. Ocobo oxpaHsiemMble TePPUTOPHH, 3alIOBeJHUKA Poccuu ¥ mupa.
[MpakTryeckast pabora «Pa3HooOpa3ue Ky/JbTYypPHBIX PACTEHUI B BallleM PerroHe».

WccnenoBaTenbckas paboTa «BrvsiHre aHTPOIIOTeHHBIX (JAaKTOPOB Ha pa3BUTHE pPacTeHUH
B rOpO/ie/HacesIeHHOM ITYHKTe».

Okckypcusi/mpaktryeckass pabota «OOIIT B BalieM pervoHe — yHUKaldbHble 0OBEKTHI
MpyupoabD».

JKos102udeckue HUwu (6 uacoe)

buocdepa — ogHa U3 BakHeHInx 060/0uek 3eMau. UTo Takoe «3KOJIOTrMUecKre HULLN» U

Kak oHM QopmupyroTcsi? dopMUpoBaHMe 3HAHWM 10 OMopasHO0Opasvio KU3HEHHBIX (opm,



TIOBe/IeHUYeCKUX TIPUCTIOCOOIeHUH, MoAu(UKaIIMOHHAass U3MEeHUMBOCTh (Ha 0a30BOM ypOBHe).

PacturenbHble co00IIeCTBA M UX TUITBL. Pa3BUTHe U CMeHbI PACTUTE/IbHBIX COOOILeCTB.
UccnenoBaTenbckue paboTbl «DKOIOTHYECKHe HUIIM BOKPYT TeOsi — onrcaHredakTopoB

OKpyKarolieli cpesibl». VicciejoBarenbckie paboTsl «@eHoornyeckye HabJroAeHUS».

Moaynb «OcHOBbI pacTeHUeBOACTBa» 7-8 Kiacchl (68 uacoB)

1. Beedenue ¢ pacmenuesodcmeo (2 uaca)
Uro-Takoe pacTeHHEeBOJACTBO: OCHOBHbIE (DAKTOpHI BbIpAll[MBaHUsI pacTeHU. McTopus
Pa3BUTHSI arpOXUMHUECKUX 3HaHWM (paboTel M.B. JlomoHOcoBa, FO. JIubuxa, Byccenro, B.B.
HoxyuaeBa, K.A. TumupsizeBa, I1.A. KocteiueBa, [I.H. [IpsHuiliHUKOBa U Ap.). [IpakTrUueckas
pabota «bouka JIubuxan.

2. AzpomexHuuecKuii sxkcnepumenm (6 uacoe)

[TpaBusia MOCTaHOBKU arpo3KCriepUMeHTOB. [TocTaHOBKA 9KCII@PUMEHTOB C PaCTeHUSIMHU.
BbI00p TeMbI, cCOCTaB/IeHHEe THITOTe3bl, 1[e/TA U 33/1a4 SKCIIePUMEHTa T10 BhIPAIIMBaHUIO PACTEHUH
B KOHTpo/iupyemoii cpefe. KoHTponM, TIOBTODHOCTH, TIpOBeieHHe SKCIepuMeHTa.
[TnanupoBaHue »3kcriepuMeHTa. OLleHKa pe3y/ibTaTOB 3KCHepuMeHTa. VlccreoBarenbcKast
pabota «PaKTopbl, BIUSIOIIME Ha MPopacTaHue ceMsiH (POCT TMTPOPOCTKOB)».
OcBoeHHe TeXHOIOTUU KPYTJIOTOUUHOTO BhIpAIlIMBAHUSI CaZlaTOB U MUKPO3e/IeHU
B KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX yCI0BUsIX. COOP yCTaHOBKH /IJ1s BHIPAIIMBAHKS PaCTeHUH B
KOHTPOJIMPYEMBIX YC/IOBHUSIX.

3. Poab XumuuecKux 3/1emMeHmo8 6 numaxuu pacmeHuti (20 uacos)

Bopa. PactBop. BeITsikka. AHHWOHBI, KaTUOHBI, 3JIeKTPOINPOBOAHOCTL U pH pactBopa.
Pob XWMHUeCKMX 37eMeHTOB B MWUTaHWU pacTeHuil. [lonmydyeHuWe mUTaTe/bHBIX BeLECTB
pacteHusMu. ITpaktuueckas pabota «CxeMbl NMUTaTeIbHBIX PAaCTBOPOB. PacueT/io3 yaoOpeHuit
JJ1s1 IATaTebHbIX PACTBOPOBY.

YnobpeHusi: opraHuyeckue, MHUHEPabHbIE, MHUKPOOHOIOrHueckre. THIbI MUTaHUS
pactenuid. Bos3gyiiHoe ¥ MuHepasbHOe (KOpHEBOe) TMTaHWe pacTeHuid. TpaHCHopT
MUATaTe/bHbIX BeleCTB PACTeHUM: BOCXOASIIUU U HUCXOJALIMN TOK. BakHelllve Ka/iulHbIe,
tdochopHble U a30THBIE yHOOpeHWs, WX CBOWCTBA. IIpoCcTble W C/IOKHBIE YIOOpeHwUs.
[MpakTrueckas pabota «IIpaBuna cmelBaHus yaobpenuii» IIpaktnyeckas pabora «[lutaHue
pacTeHui: TeXHOJIOTUsI IPUTOTOB/IEHUSI TUTATETbHBIX PACTBOPOB /1J151 PA3HbIX KYIbTYP».

PocT 1 pa3BuTHe pacTeHUI: 3Tarlbl OHTOTeHe3a, (PaKTOPbI, BAUSIOLMEe Ha POCT PACTEHUM:
CBeT, TYCTOTa TIOCAZIOK, TuTaHue, cybcrtpar. [Ipaktuueckas pabota «MOHUTOPUHT
MHHepabHOTO MUTaHUsI paCTeHUI».

OcobeHHOCTH TIMTAaHUSI paCcTeHWH a30TOM. A30T U €ro 3HaueHWe B KM3HW pacTeHHM.
dopMbI a30Ta U UX TpeBpallleHKe B IOYBe.

Ncrounuku docdopa g pacreHusi. 3HaueHue Qocdopcoepkalliix CoevHeHUH B
K/ieTKe. Pojib Makpo3pruueckux coeuHeHuN Gocdopa B 3HepreTuueckom oomeHe.

Bnusinne kanuss Ha  ¢u3dueckWe CBOWMCTBA TPOTOMasMbl, Ha (epMeHThI
yTJIeBOJIOPOAHOr0 0OMeHa, cuHTe3 6esikoB U Ap. Posb Kamusi B Moiep>kaHuy MIOHHOTO OaaHca
B TKaHSIX, B [poOLieccax caMoperyJisiluu.

PerynsitopHasi ¥ cTpyKTypoobpa3oBaTe/ibHasi PoJib KanblUs. YuacTve B 0O6pa3oBaHUU
KJIETOUHOM CTEHKH, MO/ZIep>KaHUU CTPYKTYPhl MeMOPaH U PeryJisLvsl X TTPOHULIAeMOCTH.

3HaueHWe MarHusi B MeTaboM3Me pacTeHui. MarHuii B coctaBe X/iopoduia, CX0ACTBO
xJ10podusIa ¥ reMoryiobMHa Kak CBUJIETETCTBO eJMHCTBA OPraHUYeCKOTO MUPa.

Cepa 1 ero 0CHOBHbIe COe/IMHEeHUS], UX POJIb B CTPYKTYPHOM OpraHu3aliu K/1eTKH,y4acTHe
B OKHC/IUTE/TbHO-BOCCTAHOBUTE/TbHBIX peaKLIvsX.

MukpossemeHThl. [IpeficTaB/ieHUst 0 poJidi MUKPO3/IeMEHTOB B MeTabo/iM3Me pacTeHUH.
Oco6eHHOCTH TTOCTYTIJIEHHUS] MUKPO3JIEMEHTOB B pacTeHust. CUHEPTrHU3M MaHTarOHU3M 3/IEMEHTOB
TIATaHWsI paCTeHUH.

PactuTenibHasi [UarHOCTUKA U METO/IbI UeHTU(hHUKAIIIK HeI0CTaTKa/M30bITKA 37IeMEeHTOB
niutanus. [IpakTrudeckasi pabora «PacTuTesibHast UAarHOCTUKAY.



WccnenoBatenbckasi pabora «OLieHKa COCTOSTHUSI KOMHATHBIX pacTeHWH, pacTeHWi Ha
IIKO/IbHOM TeppPUTOPHY, yCTaHOBKA MPUYMH MAaTOJOCMYeCKUX COCTOSIHUM (IIpY Ha/IU4WM)».
WccnepoBartensckas pabora «OueHKa BAWAHUS ~ Pa3IMUHBIX 3JIEMEHTOB
HACOCTOsIHUe pacTeHul (cocTaB/ieHe pa3/InuHbIX
TOJKOPMOK)».

Pez2ynsimopbl pocma pacmenuti. 3aujuma pacmenuti (4 uaca)

[MonsaTHe o perynsTopax pocra pacteHWd. CTUMYJASTOPBI POCTa — (UTOTOPMOHBI
(aykcuHbl, THOOEpeNnIMHbL, LUWTOKWHWHBI). WHruOMTOpBI pocTa pacTeHuit: 1. mpupopHbIe
(abcru3oBasi KWCIOTa YW HEKOTOpble (heHO/bHBIE BeljecTBa (MKymapoBasi, KOpHUHas,
Ca/MLIW/IOBAst K-Thl), 2. CHHTeTUYeCcKre (MOp(aKTHHBI, peTapAaHThl, AedOTMaHTbI, JeCUKaHThI,
repburuab). OUTOMOHUTOPUHT U OLleHKa COCTOSTHUS pacTeHuil. CoBpeMeHHble CIOCOOBI
MoHHUTOpUHTa. [lpakThueckasi paborta «®PUTOMOHUTOPHUHI U OLIEHKA COCTOSIHUSI PaCTeHU.
CoBpeMeHHbIe CTTI0COObI MOHUTOPUHT .

WccnenoBatenbckas pabota «BivsiHMe reTepoaykCHHA Ha IpopacTaHue (POCT Ha Pa3HBIX
CTa[UsiX, B Pa3HbIX YCJIOBUSIX) Pa3/IMUHBIX PACTEHUII».
3amuTa pacTeHWd OT BpeguTesel: OCHOBbI Ouometoza. IlpakTuueckass pabora
«/IHCeKTapuy: TIpaBUIa U YCIOBUS pa3Be/leHus M0Ie3HbIX HACEKOMBIX».

BooHas, necuanasi u noueeHHasi Ky/bmypbl, UX npuMeHeHuUe € 6bIpaujueaHuu pacmeHutl.
duzuonozus pacmeHuti (8 uacoe)

BopHasi, mecuaHasi ¥ ouBeHHasi Ky/IbTypPbl, UX NPUMeHeHe B BbIpalllUBaHUU PacTeHHUH.
[TpoBegeHre BoAbI B KOpHe U cTebsie pacteHuid. [IpakTiHueckast paborta
«KopHeBoe fiaBneHue».

BopHblli pe)kuM pacTeHui: CTpOeHUe YCThULL: (PAaKTOPhI, BAUSIOLIME Ha X PaCKpbITHE U
3aKphbITHe. 3HaueHre MexaHr3Ma peryJsiLiuy ucrapeHus Biaru pacrenuem.[Ipaktrueckasi pabora
«[IpuroTroBneHue npemnapara yCTbUL] METOJOM CJIeMKa.

VccnenoBatenbckrie paboThl: «BiusiHYe YCTIOBUM COZlepyKaHUsI paCTeHU Ha KOJTMUECTBO
YCTbHUL».

doTocvHTe3 — VHUKalbHBIA TpoljecC pacTeHuid. TeMHOBasi W CBeTOBasi (pa3bl
(dotocuHTe3a. 3HaueHWe (OTOCUHTE3a /ISl JKUBBIX OpraHu3MoB. [IpakTuueckasi pabora
«DyHKILMOHAabHAsA JUarHOCTHKA pacTeHUH 110 aKTUBHOCTH XJI0pOoIiacToB»VlccnejoBarenbcKast
pabota «Omnipegenenre xnopodusiia A u b, orjeHKa (OTOCHHTETHUECKOW aKTUBHOCTH PaCTeHHM
1 (aKTOPOB, BIUSIOIIMX Ha Heey.

dakTOophl pOCTa pacTeHui: Bo3AyX U aspauus. [log3eMHoe AbixaHWe pacTeHWM: COCTaB
MOYBEHHOTO  BO3AyXa, ra3o00mMeH. ['a3000MeH Tmipu  6GecrioUBEHHOM  BbIPAIMBAaHUM.
[MpakTrueckass pabora «Aspaumus, CO2 u O2. [IpixaHue pacteHuii». IIpaktuueckasi pabora
«/IpIxaHWe paCcTeHU: Ol[eHKAa MHTeHCUBHOCTH [IbIXaHUSI PACTeHUNH TIJIOOBY.

UccnenoBaTenbckue paboTel: «BusiHMe criocoba BhIpalvBaHus (COCTaBa MUTATeTbHOM
CMeCH, CXeMbl BHeCeHUsI) Ha POCT Y Pa3BUTHSI Pa3/IMUHBIX paCTeHUI».

Kyabmyphble pacmenus. CoepemeHHble acnekmbl cesaekyuu (20 uacos)

Kak yesioBek crasn KUcCIoabp30BaTh pacteHus1? CBsisb Pa3BUTUS LIMBU/IM3ALMY YeslOBeKa U
OZlOMalllHMBaHUs pacTeHUU. [Jomectrkanms. JJuckyccus «/lomecTrkanys, BCe M pPacTeHUs U
JKABOTHBIE, KOTOPbIe XUBYT PSZIOM C Ye/I0BEKOM UM OZOMAallHUBAOTCA? MOJKHO /1M CUMTaTh
TapakaHa O/lOMalllHeHHbIM )KUBOTHBIM?»

HacnefcTtBeHHOCT M M3MEHUMBOCTb — OCHOBHBIE CBOWCTBA >XMBBIX OpPraHU3MOB.
W3menunBocTh. Bugpl u3MmeHunBOCTh. [IpakThueckas pabora «MogudukarpoHHas
V3MEHUMBOCTH (JIUCThSI, UTOJKU C OZHOTO ZiepeBa)».

['eH — Marepua/bHBIM HOCWTe/b HAC/Ie[CTBEHHOCTM W U3MeHUMBOCTH. HykienHOBbIe
KUC/IOThI. JIoKanu3anus reHeTUUeCKOro MaTepuasna B KjeTke. [leseHue KieTOK. Peruvkaiys
IOHK. OcHoBHasi forma MojekymnspHoi Ouonorun. Tpanckpuriws. TpaHcmsimus. MyTauumn.
[MpakTryeckast pabora «I'eH — MHCTPYKLUsI 10 cOOpKe KeTKU (Ha Orcepe Wi KOHCTPYKTOPE)».



1.

2.

[MpakTrueckas paborta «MyTarusi Ha OyTepbpoze (000 00BEKT U3 MpeAbIAyIel paboThl, e
M3MeHeHe UHCTPYKLIUH TIpUBeZieT K M3MeHeHHI0 BHeIlIHero BU/ja 00beKTa)».

OddekT OyTHIOUHOTO TOPJBILIKA U reHeTHueckoe pa3Hoobpasue. UTo Takoe reHOAHK?
3aueM COXpaHSITb TeHeTHYeCKHe pecypchbl pacTeHui? OCHOBHBIE CIOCOOBI COXPAaHEHUs
reHeTHUUYeCKHX peCypCoB pacTeHHUH (ex situ U in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH FOMOJIOTUYECKUX PsAoB. LleHTphl
TIPOUCXOXKIEeHUs KynbTypHbIX pacteHnd H.M. BaBunosa u I1.M. JKykosckoro.IIpakTuueckas
pabota o rpyriamMm «OTKy/ja Ha HallliX CTOJIaX (PPYKThI/OBOIIW/3MaKu». OCHOBHBIE METO/IBI

cenekiuu. ['mbpuau3arys.

@opmbl oTbopa.  OCHOBHBIE HarpaB/ieHUs] CeJIeKI[UM: Y/ydllleHhe YPO’KalHOCTH,
yCTOWYMBOCTH K OWoTMYeckMM U abuotmueckuM dakropam. [lpakthueckas paboTta
«BpipamjuBaem ropox. Kak rpoBecTu CKpelBaHue y ropoxar.

Ectb 1 xu3He B TIpoOMpKe?  BHOTEXHO/IOTMS  KY/JbTYPHBIX — pacTeHUH.
WccnenoBaTenbckasi paboTta «BrIpaljiBaHye pacTeHHM B Ipobrpke» (MOYKHO BOCIIO/Ib30BaThCs
pe3y/ibTaTaMU MpeAblAyLMX 3KCIEPUMEHTOB II0 COCTAaB/JIEHUI0 NUTATe/bHBbIX PAacTBOPOB IS
pacTeHuil).

Kak yenoBek MoxxeT MoauduiMpoBaTh pacTeHUsi? ['eHeTHMUecKoe peJaKTHUpPOBaHUe.
CoBpeMeHHble TOAXOAbl U  [JOCTWKEHUSI TeHeTMYeCKOro peJaKTUPOBaHWsI pacTeHU.
[TpakTrueckast pabora «I'eHOMHBIE HOXKHHI[bI (MOZiesTupoBaHue paboTel ccteMbl CRISP-Cas).

PacmumenbHas npodykyusi. (8 uacos)

HazzemHble u 1ofi3eMHbIe opraHbl pacteHuid. [To6Ger v BUOWM3MeHEeHHbIM mober
pacteruid. CriocoObl pa3MHOXXEHHST paCTeHHUH.

[ToHsiTHEe 0 KauecTBe MPOJYKTOB MUTaHUSI. [TpobneMbl  KOHKYPEHL[UH
OTeueCTBeHHBIX TPOJYKTOB TWTAaHUS C HWMIIOPTHBIMU. JIOTMCTHMKA [AOCTaBKM W CpefCTBa
COXpaHeHWs] TIPOAYKTOB TWTaHUs. [lpakTtudeckass paborta «IIpefenbHO AOMyCTHMBIE
koHteHTpauuu (ITK) 1 MeTozibl KOHTPOJIsE 6€3011aCHOCTU PACTUTE/IbHBIX MPO/IYKTOB IIUTAaHUS».

MuKpo3e/ieHb: TO/IE3HOCTb W TexHojorus. VccienoBarenbckass paborta «OrjeHKa
KauecTBa BbIPAIl[eHHON MUKpO3e/ieHn» (1100 cBosi, MO0 M3 Mara3uHa).

XuMuyueckuii aHanu3 npoAykiuu. OcHOBbI crieKTpodoToMeTpuu. IloTeHLoOMeTpusi.
Xpomarorpadus. ITpaktuueckas pabota «MeTobl OIIeHKM KaueCTBapaCTUTE/IbHOM TIPOIYKIUH:
XpaHeHWe ¥ COXPAHHOCTb MTUTATe/IbHBIX BellecTB» (110 0CTYITHOMY 000py/10BaHHIO).

WccnemoBaTtenbckasi pabota «Ormpegenenuwe ButamMuHa C  MeTog0M  00paTHOrO
TUTPOBAHUSA B TUIOZIAX HAa Pa3HOM CpOKe (Criocobe) XpaHeHHUs ».

Mopaynb «buorexHosorusi» 7-8 knaccel (34 yaca)

BuomexHonozus (2 uaca)

[MoHsiTie 6MOTEXHOJIOTUK. 3aueM uesioBeKy OMOTeXHOJIOTHUH, B UeM UX MPEeUMYILeCTBO
repesi XUMUYeCKUM CUHTe30M. OCHOBHble OHMO0OBEKTHI OHMOTEXHOJIOTHU: MPOMBILUIEHHbIE
MHMKDOOPTraHU3Mbl, KJI€TKM W TKaHW pacTeHWH, >KUBOTHBIX W YeoBeKa, OMOKAaTa/lu3aTOpbI.
[TpakTrueckast pabora «IIpuMepsl MpUMeHeHHs OMOIOTUYECKUX 00BbEKTOB B TBOEH XKU3HU».

ChIpbe 111 OMOCHHTE3a U OIIeHKa ero OMO0JIoruuecKoi 1ieHHOCTH. OCHOBHBIEUCTOUHUKH
yriepoza, a3ora, ¢ocdopa, MUKpo3ssneMeHTOB. MccresoBaHMe HOBBIX HCTOUHHMKOB ChIPbS
(BKJTFOYAst BOTIPOCHI €ro0 MpeiBapUTeIbHOM 00paboTKH), pa3paboTKa HOBBIX NUTATebHBIX Cpe,
B TOM UKCJIe BK/TFOUAIOIIUX OMOCTUMY/IATOPBI U IPYTHe 3/1IeMeHThI YIIPaBIeHus U ONITUMH3alin
npolieccoB buocuHTe3a. MeTo/ bl OMTUMHU3ALUHTTUTATe/TbHBIX CPe/.

Mukpo6uosozus (6 uacoe)

[Toso)keHWe MPOKapHUOTOB B cHCTeMe opraHuyeckoro mupa. CtpoeHuebakTepuaabHOM
kietkd. Knaccudwkarms G6akrepuid. Mopdonorusi 6akrepuii. [IpocTbie U CIOXKHBIE METO/bI
okpaivBaHusi H6akrepuil. du3nosiorys 6akTepuii: TTMTaHWe, bIXxaHWe, POCT U pPa3MHOXeHHe.
3HaKOMCTBO C foMeHOM Apxeu (3KCTpeMOPUIBHOCTb, OCOOEHHOCTH CTPOEHHsI KIIeTKH).
JlabopaTopHasi pabora «®PUKCUpOBaHHbIe TMperiapaTtbl OakTepuii. OmnpezeneHve QOPMbI



TIPe/IOKEHHBIX ~ KYJIbTYP MWKDOOPTaHW3MOB, WCIIO/Mb3ysl TIPOCTOH  METO/  OKPAaCKH»
JlabopaTopHasi pabota «OripesiesieHre TWIa KJI€TOYHON CTEHKHM MEeTOJIOM OKpAIlIMBaHHUs T10
I'pamy» (TIpy HAIMUMU PEAKTUBOB).

Mo/oYHOKHKCIOe U CIUPTOBOe OpokeHue. PoToTpodHBIE U XeMOTPOdHbIe OaKTepuu.
KuHeTnueckoe omuvcaHve TIpoLlecca poCTa MHUKPOOPTaHWU3MOB. JKCIIOHEHLMaibHas MOJeNb
pocta. Kunetnka rubenu MuKpoopraHusMoB. JlabopatopHasi paboTta «IIpurotoBrieHue
MIPY)KU3HEHHBIX TPerapaToB MOJIOUHOKUCIIBIX OaKTepHii».

[TaTorenHble OGakTepuu. UymHasi IMajouka W uepHas CMepTh, OOTyIM3M, CTONOHSK,
Tybepkysne3. Mcropust 60pu0bI ¢ 6akTepranbHbIMKU HHOeKIUIMU. JTabopaTtopHast pabota «IToceB
CMbIBa C pyK Ha yamku [letpu». JlabopaTopHass paboTa «BbiieleHHe UHCTOM KY/bTYPHI
Oakrepuii. Meton pa3sBeseHuil. MeTos wucTowjarouiero mrpuxa». JlaboparopHasi pabora
«Mopdosiornyeckasi XapakTepuCTUKa BbIJe/IEHHOM UMCTOM KY/JIbTYpbl: XapaKTepPUCTHUKA
KOJIOHWH, (hopMa DaKTepHid, TUTT K/IETOUHON CTEHKH».

BoiiHa 6eckoHeUHOCTH: aHTUOHMOTWKM MPOTUB OakTepuil. MeXaHW3Mbl AeMCTBUM
aHTUOMOTUKOB. MeXKK/IeTouHasi KOMMYHUKaIus OakTepuii. UyBcTBO KBopyMma. JlabopaTopHasi
pabora «CpaBHeHHe POCTa MUKPOOPTraHMW3MOB Ha yallike 6e3 U ¢ go0aBieHUsI aHTHOMOTUKOB»
WccnenoBatenbckass pabota «[IoMCK MHKPOOPraHM3MOB 00/1a[jafOlX aHTarOHUCTUYEeCKOU
AaKTUBHOCTBIO.

[TpumeHeHue GakTepwii uesoBekoM. KuHeTnueckoe orvcaHue OMOCHHTE3a TPOJYKTOB
MHKPOOpraHu3MamHu. bakTepuu, KOTOpble MOTYT pa3Jarath riactuk. MccienoBatensckasi paboTa
«Bb1ge/1eHre MOJIOYHOKHC/IBIX OaKTepHid, UCC/IeI0BaHHe MXaKTUBHOCTH».

MuUKpoOopraHu3Mbl B arpoOMOTexXHOMOTHU. VICKyCCTBeHHble acCOL[MAliud pPacTeHUH C
MHUKpoopranusMamu. VccienoBaresnbckass pabota «BbiziesieHHe OakTepui TONe3HBIX /IS
pacTeHui».

JyKapuomuuecKue Op2aHU3Mbl 8 6uomexHo/102uu (naecHeeble 2pudbl, OPOHCHCU, B000POC/IU)
(6 uacoe)

[TnecHeBbie TPUOBLI MPOAYLEHTHI OMONIOTMYECKU aKTWBHBIX BelrecTB. OOIjasi XapaKTepHUCTHKA
JpOXoKel caxapoMuLieToB. VIcTopUsi MCTIO/Ib30BaHUs APOXKel B TPaJAULIMOHHON OMOTeXHOIOTH.
TexHO/IOTUM BUHO/IE/USI U XJieboreueHus], Crieldaii3upOBaHHbIe pachl ApoxoKer. MeTabonmm3m
IpoxoKer. Peakiust ciupToBoro 6poxkeHusi. JlabopaTopHast pabota «IToficueT KeToK ApoXOKel B
kamepe ['opsieBa». JlabopatopHasi pabota «OOHapy>keHHe TPOAYKTOB CITUPTOBOTO OPOKeHWUS:
3TUJIOBOTO CIMPTa M YIJIEKUCIOTO Ta3a». IlosyueHWe BTOPUUHBIX MeTabO/IMTOB B JIPOXOKAX.
IIpooKK Kak MPoAyLeHThl OuoTorvBa. [TosyyeHue 1ie/ieBbIX Oe/TKOB B [POXOKaX.

OcobeHHOCTH BereTaTMBHOIO U TIOJIOBOTO Pa3sMHOXKEHHUSI Y JPOXOKeild, 3HaueHHe
M3y4eHUs] MUTO3a U [[UTOKWHEe3a /ISl OITUMH3AlMK TIPOLIeCCOB KY/IbTUBUPOBAHUS IPOMOKEBBIX
[ITAMMOB, TIOHUMaHUSl TIPUYMH TATOTeHHOCTU [POXOKer W rpuboB, TIOMCKa MUIIIEHeH
GyHruIMIoB U pa3pabOTKU HOBBIX JIEKaPCTBEHHBIX TpernapaToB. JlaboparopHasi pabota
«HabmroieHre pa3MHOKeHUS IPOXIKEBBIX KJI€TOK».

IMpaktuueckast pabora «[losyueHre TBopora M Kedupa Ha OCHOBE MOJIOUHOKHCJIBIX
OakTepHii».

[Tpaktuyeckass pabota «OCHOBHBbIE BH/bI KBaca M HMX XapaKTePUCTHKa» «IIPOXOKH U
MOJIOUHOKHUC/TbIe OaKTepru, pUMeHsieMble /1JIsi IPOU3BO/CTBA KBaca.

[Tpaktuyeckass pabota «CpaBHUTE/NBHBIA aHAIW3 Pa3BUTHS APOXOKeH B aspOOHBIX U
aHadpPOOHBIX  YCIOBUSIX».

[Mpaktuyeckass  pabora «MeTofbl  OLIEHKA  CBOWCTB X/1e0OTEKAaPHBIX IPOXOKEH.
Oco0eHHOCTH TIpUMEHEHHsI TIPeCCOBAaHHBIX, CYIIeHbIX W  HWHCTAHTHBIX  JPOXOKE».
WccnemoBatenbckasi pabora «BiyusiHue GU3MKO-XUMHUECKHMX (AKTOPOB Ha KayecTBO
6r0TexXHOMOrMYeCcKOl NMPoAYyKLMH (KBac, Kedup, Cbip, X1ed u Ap.)».

Bomopociy — TIepCreKTUBHBIA OOBEKT /i1 TPOM3BOACTBA 0Oenka W yr/IeBOZOB.
broTexHonornyeckie MeToZibl OUMCTKU TBEP/BIX, KUAKUX OTXO/I0OB U Ta3000pa3HbIX OTXO/0B
npou3BozictB. CrouHble BOAbl. CXeMbl OUYMCTKA. BUOGUILTPBI, a3pPOTEHKH, METAaHTEHKH,



OKCUTEHKH. AKTUBHBII W U BXOZSIIMe B HETO0 MUKPOOpraHu3Mbl. Vcronb30BaHue BO0pOC/ei
B OUMCTKe CTOUHBIX BOJ|. ViccnenoBaTenbckast paboTa «BiusiHre hH3MKO-XUMUUECKHUX (PaKTOPOB
Ha pocTt Bogopociu (Chlorella vulgaris)».

HacnedcmeenHas uHgopmayus (4 uaca)

HacnefncTtBeHHOCT W KM3MEHUMBOCTb — OCHOBHBIE CBOMCTBA >XMBBIX OpPraHU3MOB.
V3MeHunBOCTE. Buabl u3MeHuUuBOCTb. [lpakTuueckass pabora «MoguduKaliuoHHast
V3MEeHUMBOCTD (JIUCThSI, UTOJKU C OAHOTO ZiepeBa)».

l'eHn — maTepuanbHBI HOCHTE/b HAC/Ie[CTBEHHOCTH M M3MeHUMBOCTH. HykjieMHOBbIe
KUC/IOThI. JloKanu3alusi reHeTUUeCcKoro mMaTepuana B KieTke. [leneHue KieTok. Pervkauys
IOHK. OcHoBHas fgorma MojekynspHou Owonorun. Tpanckpuriws. TpaHcsimus. MyTauun.
[TpakTrueckast pabota «I'eH — MHCTPYKLUs 110 cOOpKe K/IeTKH (Ha Orcepe UM KOHCTPYKTOPE)».
[MpakTrueckas pabota «MyTarus Ha OyTepbpoze (000 00BeKT U3 NpeApIAYyILei padoThl, e
M3MeHeHe UHCTPYKLUU TIPUBeZIeT K M3MeHeHHI0 BHeIlIHero BH/ja 00beKTa)».

Bupyconoezus. (3 uacos)

[Tosio)keHKe BUPYCOB B CHCTeMe OpraHn4yeckoro mupa. CTpyKTypa U XMMAYeCKUCOCTaB
BupycoB. Knaccudukanus BupycoB. Pemnpogykuusi BupycoB. IIpocMOTpP JOKyMeHTaIbHOTO
¢ubMa o BUpycax.

Bupychl - Bo30Oyguten uH(MeKUOHHbIX Oosie3Hedl. OHKOBUpYCHL. bBaktepuodaru:
CTpOeHHe, CBOMCTBA, TpuMeHeHue. [IpakTrueckas pabora. «MeTo/ pa3BefeHuii» [IpakTrueckas
paborta. «TurpoBaHue bakTeprogarop».
buonoruueckre MeTo [kl 60pbOBI C BUPYCaMH.

TI'ennas uHiiceHepus u 6uomexHonoz2uu. (4 uaca)

OcHOBbI TeHHOW wuHXeHepuH. Bektopa. Crenuduueckue ¢depMeHTbl OaKTepHid.
[Mpakthueckass paboTa «3HAOHYK/Iea3bl pecTpUKLuM (pabota C  HYK/IEOTHUIHBIMH
TI0C/Ie/J0BaTeIbHOCTSIMU Ha Oymare)».

BroTexHOIOTHY MPOyKIUK Oe/TKOB B OaKTepranibHbIX KyabTypax. [loCTYKeHUs] TeHHOU
VH)KeHepru U OMO0TeXHOIOTUH.

CRISPR/Cas — cucTemMa aflaNTUBHOTO HWMMYHUTeTa OakTepuii ¥ apxei.
I[MpakTrueckas pabora «I"eHHbie HOXHULBI - CRISPR/Cas (MozienvpoBaHye Ha Oymare)»
I'MO. Metopap! nonyuyenus: 'MO. Urpa-auckyccust «Bemrpari rpanT Ha cozfanie ['MO».

BuomexHoaozuu 6 ycueomHogoocmee (4 uaca)

JloMecTuKalisi OCHOBHBIE [JOMAIlIHHE >XWUBOTHBIE, COBPEMEHHble 3KCIIEPUMEHTaX TI0
JIOMeCTHKALIUU >KUBOTHBIX (JIUCHUI]A, HOPKA U Ap. — KCIIePUMEHThI HayYHOU LIIKO/Ibl aKa/leMUKa
bensieBa). [Iuckyccusi «/lomecTrKalusi, BCe Jid PaCTeHUsI U )KUBOTHbIE, KOTOPbIE JKUBYT PSZIOM C
Yye/I0BeKOM UM O/IOMAIlIHHABAOTCSI? MOXKHO /I CYMTATh TapakaHa O,0MalllHeHHBIM )KUBOTHBIM? ».

CoBpeMeHHbIe METOZBI B >KMUBOTHOBO/ICTBE: TpPaHCIUIAHTALMS SMOPHUOHOB, XWMepDHbIe
>KUBOTHBIe, KIIOHUpOBaHue. [IpakTuueckas pabora «MeTo/[MKa KIOHUPOBaHUS (MO/ie/TMPOBaHe
Ha Oymare).

OcHoBHbIe 060/1e3HU >KUBOTHBIX U POJIb MATOT€HHLIX MUKPOOPTaHMW3MOB U Tapa3uTOB B
pa3BUTUM 3a00JieBaHUM [JOMAIIHUX >XUBOTHBIX U OCHOBHBIX Mepax OOpbObl C HUMH; POJb
TM0JIe3HbIX MHKPOCHUMOMOHTOB B OpraHM3Me J>KUBOTHBIX. [loliokuTenbHOe U TI0OOUHOe
(oTpuliaTeNIEHOE) BO3/IEMCTBUY aHTUOMOTUKOB Ha OPraHW3M B XO/I€ JIEUeHUSDKUBOTHBIX; 1€/ U
3a/laud  BeTepuHapuM. bBuOTexXHO/orHsi KOPMOBBIX TiperapaToB. [IpakTuueckass pabota
«CocTaBjieHWe pal[MOHA TMMWTAaHWS >KWUBOTHOTO, pacyeT pacXxofioB Ha COJepyKaHUe».
WccnenoBaTenbckasi paboTa «OlieHKa KauecTBa MOJIOYHONTIPOYKLIMN».

BuomexHoao02uu e pacmeHuegoocmee (5 uacos)
OcHoBHbIe MeTOZBI cenieKLun. ['nbpuam3anusi. @opmel oTbopa. OCHOBHBIE HAaNPaB/IeHUS



CeNieKIUM: y/yullleHHe YPO’KalHOCTH, YCTOMUMBOCTA K OWOTHYECKUM U abHMOTHUECKUM
¢akropam. IlpakTuueckasi pabora «BroipamuBaeM ropox. Kak TpoBecTd cKpelljiBaHUe Y
ropoxa.

OcCHOBHBIE  TOAXOJbI  CeNMeKIUM W  OWOTeXHONOTUU  KY/JIbTYPHBIX  pacTeHUH,
Iubpuguszanusi, oTfaneHHass  rUOpuUAM3aLus, WMCKYCCTBEHHBbIM  OTOOp,  reTepo3wc,
TpaHcopmalusi, MyTareHes, reHeTHUUeCKoe pefakTrvpoBaHue). Mctopusi cenekuuu BPoccum u
MHpe, UCTOPUSI Pa3BUTUS BaXKHEMIIIMX COPTOB KY/IbTYPHBIX PaCTeHUM.

Kak uyesnioBek Mo)keT MOAMGMULIMPOBATh pacTeHusi? ['eHHasi MH>XKeHepusi pacTeHui: UTto
TaKkoe reHeTHUYeCKass WH)XeHepUsl pacTeHWW. TpaHCreHHble pacTeHMsl. MeTojpl MOJIy4YeHMs.
OO0pa3oBaHue onyxoJiel y pacteHuii. ArpobakrepranbHas TpaHchopMaiyst: Ti-rma3Mubl. I'eHb
T-JHK.  Moneky/nasipHO-TeHeTHUeCKWe  MeXaHu3Mbl  TpaHcopmauuu. ['eHeTHueckoe
penaktvpoBaHue. CoBpeMeHHble TMOAXOAbl U [JOCTW)KeHUs] TeHeTUYeCKOro peJaKTUPOBaHUs
pacTeHuH.

IMpaktuueckass pabora «['eHOMHbIe HOXHHULIBI (MOZeTMpOBaHHWe pabOThl CHCTEMbI
CRISP-Cas).

Ectb 5 xu3Hb B Tipobupke?  BUOTeXHO/OTHSI  KY/IbTYPHBIX  pacTeHUH.
VccnenoBaTenbckast paboTta «BblpalyBaHue pacTeHui B poOHpKe (MOYKHO BOCIIO/Ib30BaThCs
pe3y/nbTaTaMu TpeAblAYIIUX SKCIIePUMEHTOB [0 COCTABIEHUIO MUTATE/bHBIX PAaCTBOPOB JJIs
pacTeHUw)».

Mopynbs «MosieKy/IsipHbIe 0CHOBBI (pu3uo/10ru U (hapmMakoiorun» 9 Ksacc
(34 yaca)

dusuonozuueckas xumus. (10 uacos)

Beenenue. buoreHHble 3m1emeHThl: opraHoreHbl: O, C, N, H. AKTHUBHble (OpMbI
KHMCJIOPO/1a, X ToJlyueHre, HelWTpanr3aLys.

MakpossieMeHThl: TIPOLIEHT COJlep)KaHWsi B OpraHv3Me, BbINOIHAeMass (yHKLMS,
cofiep>kaHue B MpoOAyKTax murtaHus. Ca2+ - cBsi3pIBaroiiye Oesiku, [JerOHMPOBaHMEeKaIbLVS,
pery/siiys YpoBHS Ka/bLisl B OpraHy3Me: TOPMOHBI 1o4eK. Mg — cTpoeHMe XJiopogua, ero
aKTHBaLMsl COJIHEYHOM SHepruei.

MMUKpO3/ileMeHTbl: B KaKMX MoOJIeKyJaX CO/lep)KaTcs, BbIMOAHSeMas (yHKLuS,
coflep)kaHue B MpoAykTax nurtaHus. [lociencTtBus nepefo3sMpoBKU MUKpoO3djiemMeHTamu. Fe —
yCBauBaeMble THUIbl COeJUHEHUM >Kese3a. ['eMOnpoTenHbl, reMOLMaHuH, LUTOXpombl. Cu —
yCBOEHMe U TPaHCIOpT Meju. benku, copepskaiue mep. IlaTosiornueckue cMHAPOMbI MeHKe U
BusbcoHa, cBsi3aHHbIe C MeTab0/TM3MOM MeJIH.

TokcuuHble 31eMeHTh! [leprosnueckoit cucteMsl [ opraHvdsma. BivsiHue HefjocTaTka
MakKpO ¥ MUKPO3/IEMEHTOB Ha JKUBble OPraHU3MBI.

HWccnenoBatenbckass pabota «KosmuecTBeHHast OLleHKa COJiep>KaHWsT MUKDPO37IEMEHTOB
W/IM BUTAMUHOB B IUILEBBIX MTPOJYyKTaxX»

JKupbl. 3abosieBaHUs uesioBeKa, CBs3aHHbIE C HapyLLEeHUsIMU KUPOBOTO oOMeHa.
Jucminuaemun.

YrneBogpl. 3abosieBaHUsI uesioOBeKa, CBsI3aHHbIE C HAPYILIEHUsSMH YT/IeBOJHOrooOMeHa.
CaxapHblii uaber.

Benku. Ctpoenue. 3abosieBaHUsI YesiOBeKa, CBsi3aHHble C HapyILLIeHUsIMU OeTKOBOTO
obmeHa. ®yukiun OenkoB. PepmeHTHl. MexaHusm jeiictBusi. Kiaccel (epmeHTaTHBHBIX
peakiuii. KopepmenTsl. [IpakTnueckoe 3aHATHe «KauyecTBeHHble peaklUM Ha OpraHUYecKue
MoJieKy/bl». [IpakTuueckoe 3aHsATHe «[leHaTypaiusi OenkoB» IIpakThueckoe 3aHSATHe
«/3yueHne aKkTUBHOCTY aMu/1asbl».

BuramuHbl KUpOpacTBOpUMBIE, BOJOpacTBOpuMble. I[IpeBpaijeHne BUTaMHUHOB B
aKTHBHbIE (POPMBbI KO()epMEHTOB. ABUTaMUHO3BbI.

OcHOBHBIe THIBI MeTabOIMUeCKUX peakuii. brosHepreTnueckue rporeccel. I'ukomus.
Lukn Kpebca. lLlernb mepeHoca 37eKTpoHOB. OKuc/ieHHe >XUPHBIX KucioT. Karabamsm
aMUHOKUCOT. ['mokoHeoreHe3. CHHTe3 yTI/ieBOZOB, 0OenKoB, >XMPOB. MeTabomuTruueckue



2.

3aboneBanus. [IpakTiuueckoe 3aHsATHE «PellleHre 3a/1a4 Ha SHEPreTUUECKUN 00MeH».

Krnetka. Tlonsatve wmembpaHbl. DyHKIMM MemOpaH. Bujbl TpaHCTOpTa B KIIETKY.
MewmbpaHHble opraHouzbl. 3abosieBaHUsI CBsi3aHHble C HapylleHWeM paboThl MeMOpaHHbBIX
opranes, 60sie3HM HaKoTIeHUsl. THUTbI KOHTAaKTOB MeX/y KeTKaMu.3HaueHHe Me>KK/IeTOUHOM
KOMMYHUKAI[|H JIJ151 3/10pPOBbsi opranusMa. [Ipaktrueckoe3anstue «/Iuamms (KieTouka Tpayoe)».
fnpo. YpoBHM  yIAaKOBKM  XpoMaTHHa. XPOMOCOMHBIe TeppuTopyd. HemeMOpaHHbIe
OpraHOU/IbI.

Mosnekyasipuas 6uosozus. (10 uacoe)

OcCHOBHBIE BeXU pa3BUTHs MOJIEKY/ISIPHOM OMOJIOTUU.

HyknenHoBbIe KMCI0TEI. OCHOBHBIE TTPUHILIMIIBI CTpoeHuUs. [IpakTrueckast paboTa

«Boigenenve JJHK w3 OanaHa». IIpakTuueckas pabora «Mogens JHK-opuramu».
[Tpaktnueckass pabora «OrmpegeneHue KadectBa nmperapatroB  [HK ¢ momornipio
criekTpodoToMeTpum» (MpY HaTMUKUKW 000PYJ0BaHMS).

MarpuuHbie cuHTe3bl. PeriMkalusi — OCHOBa KJI€TOUHOTrO JeseHust. [IpvHLMMbBI
pervkaiu. [IpakThueckass paboTa «PeryiMkaTvBHasi MallldHa (Urpa-ZeMOHCTPALIVs)».
[MpakTrueckas pabota «ITLIP (Mozenb amruiMdbuKalus Ha Oymare)».

Mytauuu. YUto BbI3biBaeT u3MeHeHus B crTpoeHud JJHK. IIpuHUMIBI perapaLyu.
Tpanckpurnuus. [Tpaktrueckast pabota «Cuia mpoMoTopa».

Ienetnueckuii kKoj. IlpakTHueckass paboTa «PerreHue 3aziau Ha TeHETUUYECKUH KOM»
Tpancasuus. [Tpaktuueckast paboTta «PoaguHr OeTKoB».

Opranusarnys reHoMa BUpycoB [IpoTUBOBUpPYCHbIE CPeJCTBa, MeXaHU3MbI UX JeMCTBUSI.

Opranusanysi reHoMa OakTepuii. AHTHOAKTepHabHbIe Tpernapatsl.VicciemoBarebcKast
pabora «PacmpocTpaHeHre aHTHOMOTHMKOPE3UCTEHTHBIX OakTepuii» OpraHu3ailys TeHOMa
5yKapuoT ['eHOMHOe pefakTHUpOBaHUeE.

ITpakTnueckass pabora «PaboTa B COBpPeMeHHBIX T'eHETHMUeCKUX 0a3ax J[aHHBIX.
[TpoBesenue In silico aHanm3a nocyiefoBaTeTbHOCTEN TeHOBY.

dapmakonozusn (14 uacoe)

[TonsTue o nekapcreax. [IpyuHIMIBI TOAX0/a K TIOMCKY HOBBIX JIEKAPCTBEHHBIX CPe/CTB.
CKpUHMHT W ero MeTojpl. VcciemoBaTenbckasi pabota «DKCIIEPUMEHTHI 10 OTIpe/ie/IeHH 0
TOKCUUYHOCTH BeLeCTB Ha apTeMUAUSIX».

IIytu BBegenHus JIC. dapMakOKUHeTHKa JIeKapCTBeHHBIX BellecTB. BcaceiBaHue
(abcopbumst) nekapctB. OCHOBHble MexXaHW3MbI BCacbiBaHMs. TpPaHCMOPT JieKapCTBEHHbBIX
BerlectB. ['eHbl U Oesku mepBoi (as3el O6uorpaHchopmaryu. Iyt BbIBeZieHUsT JIEKapCTB U3
opraHu3Ma. OKCKpelysi U 3MUMUHAIMA. ['eHbl U OefKu BTOpOM (ha3bl OMOTpaHC(HOPMALUH.
dapmakoarHaMuKa. ['ylaBHOe U 11000UHOe, pe30pOTHBHOE W MECTHOe, TpSIMOe, HeTpsMoe U
pedieKTOpHOe JieiiCTBHe.

Buzbl B3aumogerictBusi ekapcTB. CHHeprusM W aHTarOHM3M IIPU COBMECTHOM [|eHCTBUU
JIeKapCTBEHHBIX BeLeCTB, UX Pa3HOBUHOCTH.

TpaHcMeMOpaHHBIA CUTHAWHT. THIBI KJIETOUHBIX periernTopoB. MeMOpaHHbIe: NOHHbIE
KaHa/ibl, KaTa/JMTUUecKue U  compsbkeHHble ¢ G-0esikamMu; — BHYTPUK/IETOUHBIE:
LUTOI/Ia3MaTUUeCKue W sifiepHble. MexXaHW3Mbl JIMTaH/-PeLieNTOPHOIO  B3aUMO/EeNCTBUSI.
CeneKTUBHOCTb  (M30MpaTe/NbHOCTh)  JIeWCTBUS, CBS3b  «XUMMUecKasi CTPYKTypa —
(hapmakosiorruueckasi akTHUBHOCTb BelLL[eCTB».

dapMakosI0oruueckon MOAY/SALMA  CHHANTUYeCKOM XOJMHEePruueckor Iepefauu.
Moneky/sipHbIA MeXaHW3M JeUCTBUS U (hapMaKoJIoTuYecKre CBOWCTBa M-XO/IMHOOI0KAaTOPOB,
raHr/1Mo0I0KaTOPOB U KypapernoJo0HbIX cpecTB. @apMaKo/ioruuecKasi peryssiys akTHBHOCTH
aZipeHepruyeckoro  CWHAarca. A[peHOMUMETHKH,  a[peHOO/JI0KaTOpbl,  CHMITIATOIUTHKH.
[MpakTryeckast paboTta
«BnusiHMe afipeHanHa Ha cepZieuHble COKpallieHus (porpaMMHOe 00eCTieueHue)».

MonekynspHasi  (apMako/lorusi  aHTUA/UIePTUUecKUX  CPeACTB.  ['MCTaMHHOBBbIE



PeLIenTOopbl: TUIIbI, MOJIEKYy/sipHas opraHu3aius. Crabunm3aTopbl MeMOpaH TYYHBIX KII€TOK:
MOJIEKY/ISIDHBbIA  MeXaHWU3M [IeHCTBUsl, OCOOEHHOCTU K/IMHUUECKOrO TIPUMeHeHUs], TOUKH
TIPUIOKEHUs AeWCTBUSI HIHIMOUTOPOB JIMITUIHBIX MeJUaTOPOB.

MexaHu3m [elcTBUS U TpPUMEHeHWe TpernapaTroB, CTUMY/IUPYIOIIUX [POLIeCCHI
“MMyHHUTeTa. Papmakosiornyeckasl XapakTepyuCTUKa UHTEp/IEMKUHOB: TOJyYeHHe, MeXaHH3M
JetictBusi, npuMeHeHue. OCHOBBI TAaTO(PU3UONOTHK OCTPO(A30BOrO OTBeTa, MeAUaLUs
BOCITaJIeHUS]. MoseKynsapHbIi MeXaHHU3M MPOTUBOBOCHA/IUTE/TLHOTO JleHCTBUS
IJIFOKOKOPTUKOCTEPOU/I0B, HECTepOUHBIX MPOTHMBOBOCIIAIMTENBHBIX CpefCTB. IIpakTHueckas
pabora «['ucTooruuecKue rpernapaTbl UIMMYHHOM CUCTEMbI».

[TonsiTve 0 HapKo3e YW HApPKO3HbIX Mpernaparax. KjaeTouHbli W HEPBHBbIM HapKO3.
dapmakosioruyeckasi ~ XapaKTePUCTHKAa  OTHAe/NbHbIX  T[PYIIl  HApKO3HBIX  CPeJCTB.
[MocnenoBaTenbHOCTb  [EWCTBUSI Ha LeHTpPaibHYyHO cuctemy. [lpakTuueckass paboTa
«['ucTonornueckue npernapaTbl HEPBHOM CUCTEMBI».

®du3nonoruueckuii CoH; (pasbl cHa. Bubl HapyleHuii cHa [ToHATHe 0 MeJUKaMeHTO3HOM
CHe ¥ CHOTBOPHBIX Mperaparax (TMIIHOTHKAX).

MonekynsipHble acrekTel Houuuenuuud. OnuaTHble peLienTopbl, WX TUIIBL
OHKedavHbI U 3HJ0P(UHBI - SHAOTeHHbIe JIUTaH/[bl OTIMATHLIX PELIeNTOPOB.

AHTUTNICUXOTUYECKOe [elCTBHe, BIWsSHUE Ha (PYHKLMIO SKCTpanmuMpaMUHOW CUCTEMBI,
IMOLIMOHANBbHYI0 Cchepy, PBOTHBIM L|eHTp, apTepUajbHOe /aBjieHue, LIeHTP TepMOpery/sLyu.
MorneKkynsipHble MeXaHW3Mbl [eWCTBUSL HEUpOJIeNITUKOB, B/WsSHME Ha J0(aMUHOBBIe,
CEepOTOHMHOBbIE, a/[PEHO- U TUCTaMHHOBBIE PELIeNITOPhI, UX J1eHCTBYe HaK/IeTOUHble MeMOpaHbI,
Ha JIelIOHWpPOBaHKe TKaHeBbIX MOHOAMHHOB. [loTeHIMasn- 3aBUCHMbIe HAaTpHUeBble KaHa/bl Kak
MHUILIEHU [1eHCTBUSI MECTHBIX aHeCTeTHKOB. CIOCOObI MHTMOMPOBaHUS TOTEHIMAI-3aBUCHMBIX
HaTPUEBBIX KaHAJOB MECTHBIMM aHecTeTHKaMmu. [Ipakthueckass pabora «KapTa 3kcrpeccun
n0(haMHUHOBBIX M CEPOTOHUHOBBIX PEIIENTOPOB B MO3re Mbillieli». VccinemoBarenbckast paboTa
«[ToBemeHueckue TeCThl Ha ppiOKax Danio rario. CBeT/io-TeMHast KaMmepay.
VccnenoBaTenbckas pabora «I[loBegeHueckre TeCThl Ha ppiOKax Danio rario. OTKpbITOe mosie».
Wccnenopatensckass paborta «[loBemeHueckre TecThl Ha PblOKax Danio rario. CraiiHoe
TIOBeZIeHUe».

Moaynb «MosieKkynsipHbIe 0CHOBBI cesleKIiMu» 9 ki1acc (34 uaca)

1. Monexynapuas 6uonozus. (10 uacos)
OCHOBHbIe BeXU pa3BUTHs MOJIEKY/ISIPHOM OMOJIOTUH.
HyknenHoBbIe KMCI0TEI. OCHOBHBIE TIPUHLIMITBI CTpoeHUs. [IpakTrueckast paboTa
«Boigenenve [THK w3 OanaHa». Ilpaktuueckass pabora «Mogens JTHK-opuramm».
[TpakTnueckass pabora «OmnpeneneHve KadvectBa TiperapatoB  [THK ¢ momolsio
crieKTpooTOMeTprn» (TMPU HaIMUMKU 000py10BaHKs).

MarpuuHble cuHTe3bl. PeriMkansi — OCHOBa KJI€TOUHOIrO JeneHusl. [IpvuHIMMbI
perymmkaiu. [lpakthueckass paboTta «PeruiMKaTMBHasi MallliHa (Wrpa-AeMOHCTpPaLs)».
[MpakTrueckas pabota «I1LIP (Mozenb amruinduKaiys Ha Oymare)».

Mytauyu. UYto BbI3biBaeT wu3MeHeHuss B cTpoeHurd [JHK. I[IpuHLMMbl  penapanjuu.
Tpanckpunuusi. [TpakTrueckas pabota «Cuma mpoMoTopar.

lenetnueckuit Kop. IlpakTuueckasi pabora «PellleHWe 3aZiau Ha TeHeTHUECKWUN KO[»
Tpancnsuys. [Ipaktuueckast pabota «PonguHr OeKoB».

Opranusanys reHoMa BUpycoB [IpoTUBOBUpPYCHBIE CPeJCTBa, MeXaHU3MbI UX JIeMCTBUS.

Opranmsanysi reHoma Oaktepuii AHTHOaKTepHaibHbIe Tperapathl.ViccieqoBarenbckast
pabora «PacmpocTpaHeHue aHTUOMOTUKODE3UCTeHTHbIX OakTepuii» OpraHu3ailysi TreHoMa
sykapuoT ['eHOMHOe pegakTtupoBaHue. IIpakTuueckas pabora «PaboTa B COBpeMeHHBIX
reHeTrueckux 6a3ax gaHHbIX. [IpoBesenue In silico aHamv3a rmociejoBaTe/IbHOCTEM TeHOBY.

2. MoneKkynspHble 0cHO6bI 2eHemuku (10 uacos)
ITpeamet reHeTrKU. KpaTKasi KICTOpHS pa3BUTHS MPE/ICTAB/IEHUS O HAC/IeICTBEHHOCTH.



OT reHa K IpU3HaKy: Kak packpacuTb Kora. UTto Takoe mpusHak? IlyTe OT reHa zo
nipusHaka. Myraiuu. Asutenu. ['eTepo3uroTsl ¥ TOMO3UroThl. [lIOMUHAHTHBIE U peLieCCHBHbIe
annenu. PoneBasi urpa «Asnnenu». MiccneoBarenbCkuid poekT MyTtareHHble (haKTOpBbI.

I'eHbl cTposAT opraHv3M. BkiioueHWe U BbIK/IIOUeHHe Oosibiioro Habopa reHoB. Kak
KJIeTKM TIOHUMAOT, Kakuve TeHbl JO0/DKHbI pabortaTb. PoneBas urpa «Cyzabba KaeTku». I'eHbI-
nepek/touatenu. [IpakTuueckoe 3asaHue «AJrOPUTMBI /151 KJIETOK».

JuCcKpeTHOe Hac/iefoBaHWe MPU3HAKOB. 3aKOHbI MeH/ziens: OJWH T'eH - OJWH TPU3HaK.
CxeMa CKpelMBaHHUs. 3aKOH eAnHO0Opasvsi THOPUAOB TepBOro TOKOjeHHs. [IpakTuyeckoe
3afaHue «EquHOOOpa3ue TepBOro TOKOJIEeHHs». 3aKOH pacIIeryieHus pu3Haka BO BTOPOM
nokoneHuu.  IlpakThueckoe  3aflaHWe  «PaciieryieHMe  BO  BTOPOM  TIOKOJIEHUW».
WccnepoBatenbckuii IPoekT «3akoHbI ['. MeHzesnst B SKCIiepuMeHTe».

3akoHbl MeHzessi: HECKOJbKO TeHOB - HEeCKOJbKO TIpU3HAKOB. JlurubpugHoe
ckpeluBaHue. HesaBrucrumoe pacxoxzaeHue XxpomocoM. [Ipaktnueckoe — 3ajaHue  «PereTka
IlenHneta». CuernaeHHOe Hac/ie/loBaHUe.

B3aumopeiictBue reHoB. AsisielbHOe U HeasienbHoe. [lpakThueckoe 3aHsiTHe
«B3aumogelicTBusi reHOB (MOJeNMpOBaHME CUHTE3a W TPAHCIIOPTa MNHUICMEHTa B KIIETKY)»
Onpepenenye nona. [TonoBeie xpoMocombl. Camiibl U caMKu. BiiusiHve (akTopoB OKpy»Karoleid
cpezibl. XpPOMOCOMHOE OIlpe/ie/ieHue ToJ1a.
[TonoBelie Xpomocowmsl. [IpakTrueckoe 3ajaHuve «Hacnepnosanue,
CLIeTJIEHHOe C TI0JIOM».
[Tpo6siemMaoTIOTHHUTETBHOM X-XPOMOCOMBI Y KeHIIWH. TpeX1jBeTHbIe KOIIKH.

Moanekynsipubie ocHogbl cenexkyuu (14 uacos)

lenbl B momynsauusx: Benukoe paBHoBecue. [lomyssinusa. YacToTbl BCTpeyaeMOCTH
TIpU3HAaKa U ajesns. YpaBHeHHe Xapau-Baiinb6epra. ITpaktrueckoe 3afaHue «4acToThI ajuiene,
TeHOTUTOB U (heHOTUIOB». VIccienoBaTenbCKUi MPOEKT «AHanU3 reHeTUUeCKOW CTPYKTYPhI
MONy/ISILMK (Ha OCHOBe 3aKOHa Xapau-BaiiHbepra)».

[Tory sy MeHSIFOTCS: YHC/IEHHOCTh, MUTPALMsi ¥ BBIOOP cympyra. @akTopbl, KOTOpPbIe
BBIBOZST TMOMYJ/ISLIMI0O U3 paBHOBecusi XapAu-BaitHOepra. UucineHHOCTbonysisiuu. PoseBast
urpa «3ddekt ocHoBarensi». PoneBast urpa «3ddekT OyThIIIOUHOTO ropsibIiKa». Jpetid reHoB.
Myrtaiuu. HeciyyaitHoe ckpeliBaHue. V3onsiusi.

[Morynsiiu MEHSIFOTCSI: eCTeCTBeHHbI 0TOOp. MexaHW3M [JeMCTBUSI eCTeCTBEHHOTO
orbopa. [IBwkymuii ot6op. PoneBast urpa «EcTecTBeHHBINH 0TOOP».

MogudukarioHHast ©3MeHUHMBOCTb. CTaTUCTHUYeCKre 0COOEHHOCTH MOAU(DUKALIMOHHOM
n3MeHUMBOCTU. VccnenoBaTesibckre paboTel «MoauduKaoHHas U3MeHUMBOCTh PACTeHUHN B
Tripe/iesiaX Balllero MecTa KUTe/IbCTBa».

HacnepnoBanue KosvuyecTBeHHbIX TNMpU3HaKoB. KosnuectBeHHble mpu3Haku. CpefoBast
M3MeHUMBOCTh Tipu3Haka. KoadduimeHnT HaciemyemocT ripu3Haka. OTBeT HaoTtbop. Ilomck
reHOB KOJIMUEeCTBEHHbIX TPU3HAKOB. OJHOHYK/IEOTHJHble BapuaHTbl TreHOB. JHK-uwmm.
[TonHOreHOMHBIN aHa/Iv3 acCOLAaLANn.

«Ombl» Hap reHomoM. [loctreHomHasi 3pa. OOparHast reHeTHKa. «OMHKCHBIE»
uccnenoBanus. [Iporeom, metabosiom. [IpakTiueckoe 3aiaHrie «ATPOHOMBI».

HdomecTvKauyss M LIeHTPbl TeHeTHUeckoro pasHooOpasusi. [louMckud pacTteHuit C
«XOPOIIMMIK» TIPU3HAKaMH [I/Isi uesioBeKa. LIeHTpbl TeHeTHuecKoro pa3HooOpasusi. Hukosaid
VBanoBuu BasunoB. Cenekuys. KomOuHaioHHass ¥ rubpuaHas cenekijusi. ['etepo3wuc.
[TpakTuueckoe 3afiaHue «["'oMoiorHyecKre psi/ibl HaC/eICTBEHHON U3MeHUUBOCT.

CoxpaHUTh W W3YUUTh T'eHbl, UTOOBI MeHSTh Oyayiee. Kak mMpaBUIbHO XPaHWUTH T'eHBI.
Konnekuuy reHeTHYecKux pecypcoB pacTeHuil. [IpakTUKyM W/WIMKCCIeI0BaTe/IbCKUM MPOEKT
«MeTo/ipl Ky/IbTUBMPOBaHUS in Vitro /s COXpaHeHusl TeHeTUYeCKUX PecypCcoB pacTeHUM U JJist
YCKOPEHHOU CeJIeKLIUMU».

'eHeTHueckue LeHTPHI B Hallleil cTpaHe. ['le 3aHMMAarOTCS TeHETUKOM Y TeHOMUKOM ISt
HYXX/|, CeJIbCKOr'O X035IMCTBa.



INTAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHUSA KYPCA
BHEYPOYHOM JEATE/IbHOCTU

3aHsATHUS B paMKaXx MporpamMMbl HarpaBJieHbl Ha o0ecrieyeHre J0CTKeHUs IITKOTbHUKaMU
C/IeIyIOIIUX JIMUHOCTHBIX, MeTarpeAMeTHBIX U MPeAMeTHbIX00pa30BaTe/IbHbIX Pe3y/IbTaToB.
JINUHOCTHBIE pe3y/IbTaThl:

B copepe epadxcdaHckoeo eocnumaHusi: TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM
JesITeJIbHOCTU TIPY BBITIOJIHEHWY HUCC/IeJOBaHUM U MPOEKTOB, CTpeM/ieHre KB3aluMOIIOHUMAaHHIO
Y B3aUMOIIOMOILIH.

B cgepe nampuomuueckoeo 8ocnumaHusi: OTHOLIeHWe K OWOJIOTUM KaK K Ba)KHOU
COCTaBJISAIOLLEeN KY/NbTYphl, TOPJOCTb 3a BK/aJ POCCUHCKUX U COBETCKMX YYEHBIX Bpa3BUTHE
MHPOBOI 6H0/IOTMUECKOM HayKH.

B c¢epe 0yxoeHo-HpascmeeHHO20 80CnUMAHUsA: TOTOBHOCTh OL|EHWBATh MOBeZieHHe U
MOCTYNKM C TIO3ULMM HPABCTBEHHBIX HOPM M HOPM 3KOJIOTUYECKOW KY/bTYpbl; MOHUMaHHUe
3HAUMMOCTH HPAaBCTBEHHOTO acrieKTa JiesiTe/IbHOCTH uesioBeKa B MeAULIMHe ¥ OMOJIOTHH.

B cchepe scmemuueckozeo socnumaHusi: TIOHUMaHKe POy OHosorvy B POPMUPOBAHUM
3CTeTUUECKOU KY/bTYPhl TMUHOCTH.

B cgepe usuueckoeo eocnumauusi, GopmMupo8aHusi Kyabmypbl 300p08bsi U
IMOYUOHAbHORO 0/1a20N0/YYUsl: OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3ZI0POBbIO MyCTaHOBKA Ha
30pOBbIM 00pa3 KU3HU (3MOPOBOe MUTaHHWe, COOJIOJeHNe TUTUeHWYeCKUX MPaBWI U HODM,
cbaslaHCHPOBAHHBIN PEXKUM 3aHATHH U OTJbIXa, pery/isipHast pr3nyecKasiak THBHOCTb); 0CO3HaHHe
TIOC/IeICTBUM U HEMPUSITHE BPeJHBIX MPUBBIUEK (YIIOTpeb/1eHreakoroJisi, HApPKOTUKOB, KypeHue)
¥ uHbIX (OpM Bpesa A/si (U3NUECKOTO M TICUXWYECKOTO 3/J0POBbS; COO/IO/IeHMe TIPaBUI
Oe3omacHOCTH, B TOM UHC/Ie HaBbIKM 0e30TacHOTO TIOBeJileHWsT B TIPUPOAHON Cpefe;
cOPMHPOBAHHOCTh HaBbIKa pequieKCHd, yripaBjieHHe COOCTBEHHBIM —3SMOLMOHAIbHBIM
COCTOSTHUEM.

B cgpepe mpyodoeozo eocnumaHusi: akTUBHOE yJacTHe B pellieHUU NPaKTUUeCcKrX 3a/au (B
paMKax CeMbH, IITKOJIbI, TOPO/a, Kpasi) OHMO/IOrMUecKOM W 3KOJIOrHUYecKOod HarpaB/eHHOCTH,
WHTEepeC K NMPaKTUYeCKOMY U3yueHHIo Tipodeccuii, CBA3aHHBIX C OMOIOTHEN.

B cchepe sKon02uuecKO20 80CNUMAHUSA: OPHEHTAlWsl Ha TpPUMeHeHHe OMOIorhyecKux
3HAHUWH MPY PelleHNH 33/1a4 B 00/1aCTH OKPY»KaroILel Cpe/ibl; 0CO3HAaHUeIKOI0THUeCKUX Mpob/ieM
Y MyTel uX pelleHus; TOTOBHOCTb K yUaCTUIO B MPAaKTUUECKOUesTeIbHOCTA 3KO0JIOTHYeCKOM
HarpaB/IeHHOCTH.

B c¢pepe noHumaHus yeHHOCmMu HAYYHO20 NO3HAHUS: OPWEHTALUsl Ha COBPEMEHHYIO
CHCTeMy HayuYHbIX TIpe/CTaB/ieHnd 00 OCHOBHBIX OHMOJIOTMUECKMX 3aKOHOMEPHOCTSIX,
B3aUMOCBS35IX UesloBeKa C MPUPOAHOM M COLIMAIbHOW Cpefiou;

TIOHMMaHKe poJii 61o0rnYeckoi HayKu B (POPMHUPOBaHMM HAyYHOTO MUPOBO33DEHUs]; pa3BUTHe
Hay4HOU /t0003HATeTbHOCTH, MHTepeca K OM0/IOrMYeCcKoi Hayke, HaBbIKOB MCC/Ie[J0BaTeIbCKOM
JiesiTeTbHOCTH.

B cpepe adanmayuu K uMeHSIOWUMCSI YCAO0BUSIM COYUAAbHOU U NpUupOOHOU Cpeobl:
a/leKBaTHasi OLleHKa U3MeHSIIOILMXCsl YC/IOBUM; TIPUHSTHE pellleHus (MHAUBUYalIbHOe, B TPYIITe)
B U3MEHSIIOIIUXCS YCJOBUSAX HAa OCHOBAaHMM aHajnM3a Ouosjoruueckod WH(OPMaLUY;
TJIaHUpOBaHWe  JIeHCTBUM B HOBOM CUTyal[i¥ Ha OCHOBAHWM 3HAHUN OMOIOrHMYeCcKUX
3aKOHOMEPHOCTEN.

MeranpegMeTHbIe pe3y/IbTaThl:
B c¢pepe osnadenus yHueepcaabHbIMU yUeOHbIMU NO3HABAMe/AbHbIMU 0eliCmeusiMu:
Bba3oBbie 1orHYecKye AeiCTBUS:

® BLISB/ISITH U XapaKTepH30BaTh CYI[eCTBeHHbIe TIPU3HAKU OMOI0rnueckux 0ObeKTOB (sSIB/IeHUH);

® yCTaHAB/IMBAThH CYIeCTBEHHBIM NMPU3HAK KaaccuuKaruyd OMOIOrnuecKuXo0beKToB (SIB/IeHNH,
TIPOLIECCOB), OCHOBAHHUS A1Jisi 0000111eHUsT U CPaBHEHUsI, KPUTEPUH IMPOBO/IMMOI0 aHa/n3a;

® C yuéTOM Tpe//IooKeHHON OHMOIOrnyecKou 3a/jauul BBISB/IATH 3aKOHOMEPHOCTH U TTPOTUBOPEUUsI



B paccMaTpuBaeMbiX (akTax W HAOMIOAEHUSX; TIpeZjiaraTh KPUTEPUU [l BbISBIEHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEYUA;

BBISIB/IATL  IeUIUTHI WH(POPMALMY, JAHHBIX, HEOOXOAWMBIX [Jis peIleHUs TTOCTaBJIeHHON
3ajauy;

BBISIB/IATh  TIPUUHUHHO-C/IEICTBEHHBIE CBSI3U TP W3YUeHWM OWOJIOTUYECKUX SIBJIeHUH U
TMIPOLIeCCOB; Zie/laTh BHIBO/IbI C MCII0/Ib30BAHHUEM [1eYKTHBHbBIX U MHAYKTHBHBIX YMO3aK/IIOUeHUH,
YMO3aK/IF0UeHU 110 aHa/Ioruu, (POPMYIUPOBaTh TUIIOTE3bI O B3aMOCBSI3SIX;

CaMOCTOSITe/IbHO BbIOMpaTh CIIOCOO pellleHUs] yueOHOM OWOIOrMuecKou 3ajjauu (CpaBHHUBATH
HECKOJIbKO BapUaHTOB PeIlleHus], BLIOUpaTh Haubosiee TOJXOASIINN C yUETOM CaMOCTOSITe/TbHO
BbI/|e/IeHHBIX KDUTEPHEB).

Bba3oBble HccaegoBaTe/IbCKUe JeHCTBUSA:

HCI10J/Ib30BATE BOIIPOCHI KdK I/ICCJ'IE,Z[OBEITEIII)CKHI‘/JI HMHCTPYMEHT I103HAHMA,

(dopmynvpoBaTh BOIpPOCH], (UKCHPYIOL[ME Pa3pbiB MeXAY peasbHbIM U >KelaTe/bHbIM
COCTOSIHHEM CUTYal[uH, 00beKTa, U CaMOCTOSITe/IbHO YCTaHAB/IMBAaTh UCKOMOE U JJaHHOE;

(hopMHUpOBaTh TUIIOTE3y 00 WCTUHHOCTU COOCTBEHHBIX CYXKIEHWM, apryMEHTHPOBaTh CBOIO
TI03UI[1I0, MHEHHE;

MPOBOJUTH [0 CAMOCTOSITE/IBHO COCTAaBM€HHOMY IUlaHy HaOsofieHWe, HeCTI0KHbIN
Ouo/IOTHYeCKU 3KCIIepUMeHT, HeDboJbIlioe HCC/IefloBaHHe TI0 yCTAaHOBJEHWI0 0COOeHHOCTe
Guonoruueckoro o6beKTa (rporjecca) u3ydeHus,

TIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3el U 3aBUCHMOCTeH OHO0IoruuecKux 00 beKTOB MeXXIy COO0M;

OLIEHWBATb Ha I[IPUMEHUMOCTb KW OOCTOBEPHOCTH I/IHCI)OPMEIL[I/II-O, MoJIyueHHyrO B XoOJe
H&6JII-O,ZL€HI/IH W SKCIIEPHUMEHTaA;

CaMoCToATe/IbHO (PopMyIMpoBaTh 0000ILeHUs W BBIBOJBI I10 pe3ysbTaTaM MPOBeJEHHOTO
Ha0JTFo/IeHus], IKCIIeprUMeHTa, B/laJileTh UHCTPYMEHTaMU OL|eHKH [JOCTOBEPHOCTH TIO/TyYeHHBIX
BBIBO/IOB U 0000111eHI;

MIPOTHO3UPOBATh BO3MOXKHOE JlajibHelIliee pa3sBUTHE OMOMOTMYECKUX TIPOLIECCOB M HX
TIOC/Ie/ICTBUSI B @aHA/IOTMUHBIX WA CXOIHBIX CUTYAI|HUSIX, @ TAK)KE BbIIBUraThb MTPe/TIOI0XKeHHs 00
WX Pa3BUTHUU B HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Pabora c uadopmarmei:

TIPUMEHSITh Pa3/IMYHbIe METO/IbI, THCTPYMEHTBI U 3alPOChHI ITPU IMTOUCKe U 0TOOpe OMoIornuecKoi
vH(bOpMaIMY WK JJaHHBIX U3 UCTOUYHUKOB C YUETOM Tpe/JIOXKeHHON yueOHOM OMoornyecKoi
3ajauy;

BbIOMpATh, aHAIM3WPOBaTh, CHUCTEMATHU3WPOBaTh W HWHTEPIPETUPOBATh OHOIOTHYECKYIO
VH(OpMaLMIO Pa3/IMUHbIX BUZ0B U ()OPM Npe/CTaB/IeHNs;

Haxo[UTh CXO/IHble apryMeHTbl (MOATBEPKAtoIle UM OTNpPOBeprawllye OHY UTY >Ke U0,
BEpCHI0) B Pa3/IMUHbIX MH(OPMAaI[MOHHBIX UCTOUHHKAX;

CaMOCTOATE/IbHO ~ BBIOMpATh ONTHUMabHYIO (HOpMY TIpeAcTaBieHHss UWHQOpMalUud U
WITFOCTPUPOBATh PelllaeMble 3a/1auk HeC/IO)KHBIMU CXeMaMH, itarpaMMaMu, UHOHUTpaUKon 1 ux
KOMOHWHAIUSIMH;

OlLIeHMBaTh HAJ&KHOCTb OHosoruuecko HHGOPMALMM TI0 KPUTEpPUsiM, Tpe/I0KeHHbIM
yuuTesneM Ui chopMyTMpOBaHHBIM CaMOCTOSITeNbHO;

3dlMOMHHATb U CUCTEMATHU3MPOBATH 61/IOJ'IOFI/I‘-IECKYI-O I/IH(i)OpMaL[I/II-O.

B cpepe o06nadeHusn yHueepca/qbHbIMU yUeOHbIMU KOMMYHUKAMUEHbIMU Oelicmeusmu
OomeHue:

BOCIIPMHUMATh U (hOPMY/IUPOBAThL CY>KJEHHSI, BbIPa)XKaTh SMOLIUH B MPOLIECCEBBITIOTHEHHS
MPAKTUUEeCKUX U J1JabopaTOpHBIX padoT;

BbIpa)kaTh ce0Osi (CBOO TOUKY 3peHMUsI) B YCTHBIX U IMTUCbMEHHBIX TeKCTaX;



pacrio3HaBaTh HeBepOasibHBIE CpeJCTBa OOIeHMs, TIOHMMaTh 3HaueHHe COL[Ma/bHBIX 3HAKOB,
3HaTb M PACIiO3HaBaTh MPEANOCHIIKM KOHQIMKTHBIX CUTYaLMi U CMsAryaTh KOH(IVKTBI, BECTU
NeperoBopkl;

TIOHUMaTh HaMepeHUsl ApYTUX, TMpPOSB/IATh YBa)KUTeIbHOE OTHOLIeHHe K cobeceHUKY U B
KOppeKTHO! ¢opme (HopMyIMpPOBaTh CBOW BO3PaXkeHUsI;

B XOJe Juasora W/WIM [JUCKYCCHU 3aJaBaTh BOMPOCHI TIO CYIIECTBY 00CYy>KaaemMoi
OM0JIOrMYeCKOM TeMbI U BbICKA3bIBaTh HJleH, Halle/IeHHbIE Ha pelleHrue OM0Ioruueckom 3a1auu v
nofiiepskaHue 61aroykenaTe/IbHOCTUA OOIeHNS;

COTIOCTaB/ISITb CBOM CY)XKIEHUS C CY)KJEHWSIMU JPYTUX YUYaCTHUKOB [uanora, oOHapy>KUBaTh
pas/iiumsi U CXOACTBO MO3ULUH;

nyO/IMYHO TIPeZICTaB/ISATh Pe3y/IbTaThl BLIMOJHEHHOTO OMOJIOTHYECKOTO OIbiTa (IKCIIEPUMEHTA,
WCCieIOBaHUsI, TIPOEKTA);

CaMOCTOSITe/ILHO BBIOMPaTh (hopMat BBICTYIUIEHHUS C YUETOM 3a/jau IMpe3eHTalid H0COOeHHOCTeH
ayJJATOPUH M B COOTBETCTBHH C HHUM COCTaB/STh YCTHbIE U TIMCbMEHHBbIE TEKCTBI C
HCI0/Ib30BaHKMEM HJTIOCTPATUBHBIX MaTepPUasIoB.

CoBMecTHas AesTebHOCTh (COTPYAHUYECTBO):

MOHMMaTh W MCII0/Ib30BaTh TPEMMYIIeCTBA KOMaHJAHOW W WHAWBUAYaJbHOW pabOThl TIpU
pellleHuH KOHKPEeTHOM OMOI0ruuecKoii mpobieMbl, 000CHOBBIBAaThL HEOOXOZAMMOCTh IIPUMEHEHHSI
IPYIIOBBIX (OPM B3aMMO/I€MCTBUS TIPU PellIeHNH TIOCTaB/IeHHOH yueOHOM 3azauu;

NPUHUMaTh 1ie/lb COBMECTHOW [esTeJIbHOCTH, KOJUIEKTUBHO CTPOMTH [€MCTBUSI TI0 eé
JOCTYKEHHUIO: pacIipefiensaTb POJH, [OrOBapyBaTbCs, OOCYXKJaThb TPOLECC W pe3y/bTaTr
COBMECTHOI paboThI;

YMETb O606H_[aTL MHeHHsA HeCKOJIbBKHX JIIO,[[EI‘;I, TMPpOABJIATE TOTOBHOCTbL PYKOBOAWTD, BbIIIO/IHATDH
MopyueHus, MNOAYUHATLCA;

M/IaHUPOBaTh OPraHM3allul0 COBMECTHOW pPabOThI, OMpefeNsTeh CBOK poib (C  y4éToM
TIpeJIIOUTeHN U BO3MOJKHOCTeM BCeX YYaCTHHMKOB B3auUMO/IeHCTBUS), pacrpe/ieniiTh 3a/auu
MEX/y WIeHaMM KOMaH/Ibl, y4aCTBOBaTh B TPYIIOBBIX (opMax paboThl (00CyXaeHusi, 0OMeH
MHEHUsIMH, MO3TOBbIe IITYPMbI ¥ UHbBIE);

BBITTIOJ/IHATB CBOIO UACTh paGOTLI, AOCTUTaTh KaUeCTBEHHOI'O Pe3yJIbTaTd 10 CBO€MYHAIIpAB/I€EHWIO
U KOODpAWHHUPOBATH CBOU AEﬁCTBHH C ADYT'YMM 4/ieHaMH KOMaH/bI;

OLIeHWBaTh KAauecTBO CBOET0 BKiaZa B OOIMIA TIPOAYKT IO KDPUTEPHUSIM, CaMOCTOSITETbHO
c(hopMy/IMpOBaHHBIM Y4YaCTHUKAaMM B3aWMOJEHCTBUS; CpPaBHUBaTh pe3y/bTaTbl C MCXOJHOM
3a/jaueil U BK/aJ, KaKZOro 4jeHa KOMaH/bl BIOCTH)KEHWe pe3y/lbTaToB, pa3fessith chepy
OTBETCTBEHHOCTH U TIPOSIB/ISITH TOTOBHOCTH K TIPe/IOCTaB/IeHUI0 OTUETa repe/ TPYIou;

OBJIaZIETh CHCTEMOM YHHBepCalbHbIX KOMMYHHKAaTUBHBIX AEeWCTBUM, KOTOpas obecrieunBaeT
c(hOpMHPOBAaHHOCTb COLIMA/IbHBIX HABBIKOB M SMOLIMOHA/ILHOTO MHTE/I/IEKTa 1IKOJIbHUKOB.

B c¢epe oenadenuss yHueepcasnbHbIMU YUeOHbIMU  pe2y/1siMmueHbIMU
deticmeusimu:
CaMoopranu3anus:

BBISIBJIAITb TPOO/EMbI [IJI1 DEIIeHUss B JKU3HEHHBIX W y4eOHBIX CHUTYyal[UsiX, HCIIO/Ib3Ys
OuosioruueckKre 3HaHus;

OpPMEHTHPOBAaThCsl B Pas3/lMUHBIX MOAXO0/ax MPUHATHS pelleHUH (MHAWBUZYa/IbHOE, IPUHSATHE
pellieHus1 B TPyIIe, NPUHSATHE PelleHU FPyNnon);

CaMOCTOSITE/IEHO COCTABJISATh JTOPUTM peIleHHs 337laud (WM ero 4acTh), BbIOMpaTh Cr1ocob
peliieHUst yueOHOW OMOMOTHYECKOH 33/jaud C YUETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMeHTUPOBAaTh Ipe/jlaraeMble BapHaHThl pelleHui;

COCTaB/SATh TUIAaH [JleWCTBUM (TJlaH peasv3aliid HaMeyeHHOrO0 a/IfOpUTMa pelleHust),
KODPEKTHUPOBATh TIPe/JIOKEHHBIA aJTOPUTM C YYETOM TIOJYYeHHsT HOBBIX OMOTOrMUYEeCKHX



3HaHUM 00 n3yyaeMoM OHOIOTHYeCKOM OOBEKTE;

Jenath BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PellieHHe.
CaMOKOHTPOJIL (pediekcusn):

B/Ia/IeTh CriocobamMy CaMOKOHTPOJIsI, CAMOMOTUBALIMK U pedieKCHi;
[laBaTh aJ|eKBaTHYIO OLIEHKY CUTYyal[My U TIpejijiaraTh IJlaH eé U3MeHeHUs;

YUWTBHIBaTb KOHTEKCT U TIpeJBUJETb TPYJAHOCTH, KOTOpPble MOTYT BO3HUKHYTh IpH pelleHUH
yueOHOM OHOI0OryecKoi 3aauu, ajarTHPOBATh pellieHre K MEeHSFOIUMCSI 00CTOSITe/TbCTBAM;
00BSICHATH TIPUUUHBI JOCTHXKeHUS (HeJOCTKeHNsI) pe3y/IbTaToB JeaTellbHOCTH, AaBaTh OLIEHKY
MprOOPeTEHHOMY OITBITY, YMETb HaXOJWUTh TIO3UTUBHOE BIPOM30ILE/IIel CUTYalUH;

BHOCHUTh KOPDEKTHBBLI B [IeITe/TbHOCTb Ha OCHOBe HOBBIX OOCTOSITE/IbCTB, W3MEHHUBIIMXCS
CHUTYaL[|i, YCTaHOBJIEHHBIX OLIMOOK, BOHUKIINX TPYJHOCTEH;

L4 OLIEHWMBATb COOTBETCTBHE Pe3Yy/IbTdTd Le/IM U YCIIOBUAM.
IMOIMOHAILHBIN HHTE/LIEKT:

pa3/nyarh, Ha3biBaTb W YIPaB/ISATh COOCTBEHHBIMH SMOLMSIMU M SMOLUSMH
APYTHX;

BBISIB/ISITh M aHA/IM3UPOBATh MPUUMHBI SMOLU;

CTaBUTH CeDs1 Ha MECTO APYTroro ueyioBeKa, MIOHUMaTh MOTHBBI U HAMEPEHHSI[PYToro;
peryMpoBaTh Criocod BbIPayKeHUsT IMOLIHH.

[Tpunsithe cebs U IpyTUX;

0CO3HAHHO OTHOCUTBCS K APYTOMY Ue/IOBEKY, er0 MHEHUIO;

TIpY3HABaTh CBOE MPABO Ha OLIMOKY W TaKoe ke TPaBo JIpyroro;

OTKPBITOCTb Ce0e U IPYruM;

0CO3HaBaTb HEBO3MOKHOCTb KOHTPOIMPOBATh BCEé BOKPYT;

OBJIaZIETh CUCTEMON YHUBEPCA/IbHBIX YUeOHBIX PEryISTUBHBIX AeHCTBHUM, KOTOpasiobecrneurnBaeT
(hopMHUpOBaHME CMBICTIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHsI TIO3WLIUS JIMUHOCTH), U
JKA3HEHHBbIX HaBBIKOB JIMUHOCTH (yrpaBieHUsi co0oM, CaMOAMCIUIUIMHBI, YCTOWUHWBOTO
TIOBe/IeHNs]).

IIpegMeTHBbIe pe3yIbTaThl 0CBOEHHS ITPOrPaMMBbI
B nosuagamenbHotl (uHmMesn/1eKmMyaabHoU) chepe:

— TpUoOpeTeHHe OMbITa HCIO/b30BaHUS METOZIOB OWOJIOTUYECKOM HAyKH C 1[eJ/IbI0
M3ydeHusi OUOJIOTUYECKUX OOBEKTOB, SIBJIEHWM W TIPOL[ECCOB: HaOJIOfieHre, OIMCaHue,
TIPOBE/IEHHE HEC/IOKHBIX OWMOJIOTUUECKHUX OIMBITOB W JKCIIEPUMEHTOB, B TOM UHCJIE C
HCII0/Th30BaHKEM aHA/IOTOBBIX U LIU(MPOBBIX OMOIOrHUECKUX TTPHOOPOB U MHCTPYMEHTOB,;

— (dopMupoBaHMe yMeHHsI WUHTerpUpOBaTh OHOJIOrMUECKHe 3HaHUSI CO 3HAHUSIMU U3
IpyruX yueOHbIX TipeaMeToB ((hU3MKH, XUMUH, Teorpaduu, UICTOpUH, 00IIeCTBO3HAHUSA U T. 11.);

— ¢opmupoBaHUe YMeHHUH pellaTh yueOHbIe 3aZiaud OWOOTMUECKOTO COJeprKaHus,
BbISIB/ISITh TIPUUMHHO-CJIE/ICTBEHHbIE CBSI3U, TPOBOJUTL KaueCTBeHHble W KOJMUeCTBEHHbIE
pacyeTsl, /ieJlaTb BbIBO/IbI HA OCHOBAHUM TMOTyUeHHbIX pe3y/1bTaToB,;

—  (dopmMupoBaHWe yMeHUs IJIAHUPOBATh yuebHOe WCC/Ie/JOBaHNe WU/ MPOEKTHYI0 paboTy
C yYeToM TIOCTaB/IeHHOW Iie/id: (OpMy/JHUpOBaTh MpobeMy, THUIOTe3y U CTaBUTh 3a/lauM
WCC/IeIoBaHMs], BbIOMPATh afIeKBAaTHO TIOCTAB/IEHHOW 1€/ MeTO/bl, /le/laTh BBLIBOZBI TI0
pe3yJibTaTaM UCC/IeIOBaHUs WU TTPOEKTHOM /leATeTbHOCTH;

—  ¢opmupoBaHre WHTepeca K yriyOieHHI0 OMOIOrHYecKux 3HaHWM (TTpeAnpoduibHast
MOJTOTOBKA U TMpodeccroHanbHasi OpUeHTaluss) W BbIOOPY OHOIOrMM Kak TPOdUIbHOTO
rpeAMeTa Ha CTYMeHW CpegHero IoJgHOro obpas3oBaHusi Auisi Oyayiei mpodeccroHaIbHON
JiesTeNbHOCTH, B 006sacT OMOMOTMM, MeAMLIMHBI, 3KOJIOTHM, TICUXOJIOTUHM, BeTepUHAapUH,



CeIbCKOT0 XO0351CTBa;

— BJaJileHHe HaBbIKaMU paboThl C MH(OpMalMell ecTeCTBeHHO-HAyYyHOT'O COZlep>KaHus,
TIpe/iCTaB/IeHHON B pa3Hou (opme (B BUZe TeKCTa, TaOIMUHBIX JaHHBIX, CXeM, rpadUKOB,
Juarpamm, Mojenei, n300pakeHUi), KPUTHUECKOrO aHa/K3a WH(POPMAIlMM W OLIEHKH ee
J0OCTOBEPHOCTH;

— yMeHWe WHTEerpupoBaTh OWOJOTMYECKWE 3HAHWUS CO 3HAHWSAMU JIPYTHUX y4yeOHbIX
MpeAMeTOB; WHTepeC K YIayOjeHHt0 OHONOTHUeCKHMX 3HAaHWM W BbIOODY OHMOJIOTHM Kak
npoduIBLHOTO TIpeMeTa Ha ypOBHe cpeaHero o6iero oOpa3oBaHus [jig  Oyayieid
npoheCcCUOHATLHOM /1esTe/IbHOCTH B 00/71aCTH OMOIOrUY, MeJUIIMHBI, SKOJIOTUH, BeTePUHAPUH,
CeTbCKOTO XO3SIMCTBA, TMHUILEeBOM TPOMBIIIUIEHHOCTH, TICUXO0JIOTHH, UCKYCCTBA, CIIOPTa - UMEThb
YyeTKHe TIPeJCTaB/JIeHUsI O MaTepUaJMCTUYeCKOW CYI[HOCTU TeHOMOB >XUBBIX OPraHU3MOB M
PETYJIALIAI0 UX pabOThI;

— 3HaHWe OCHOBHBIX (DAKTOPOB OKpy»Karolllell Cpefibl, BAUSIOINIUX Ha pa3BUTHE U
CyllleCTBOBaHMe >KUBbIX OpPraHW3MOB, aJjanTalyii K (pakTopaM OKpY»Karolllei cpejbl;

- 3HaHHe OCHOBHBIX I10AXO/J0B 6I/IOTeXHOJIOFI/II/I, HCIIO0J/Ib30BAHUA ee I,E[OCTI/I)KEHI/II‘/JI B
COBpEMEHHOfI JKHU3HU YeJIOBEeKa, 0COOEHHOCTH HCIIO/Ib30BAHUS >KUBBIX OpraHM3MOB [Jid
TIPpOU3BOACTBEHHBIX HYXK/ U€/IOBEKA;

— 3HAHWEe OCHOBHBIX IOJXO/OB CEJEeKIMH W OHUOTEXHOJOTHUM KY/IbTYPHBIX pPacTEeHWH,
XapaKTepr30BaTb T'eHETUUYECKU MOJUGMUIIMPOBAHHbIE DPACTeHUs], OINEPUPOBATh TIOHSATHSIMHU,
rubpyuusanus,  OTjAajleHHass  TUOpUAu3alysi, UCKYCCTBEHHBIM  OTOOp,  TeTepo3uc,
TpaHchopMalysl, MyTareHe3, reHeTUYeCKOoe pelakTHPOBaHHE;

- MOHMdHHE MOJIEKY/IAPDHBIX ME€XaHW3MOB peaIn3aliun HaCJ'Ie,E[CTBeHHOI‘/JI I/IH(bOpMaI_[I/II/I n
ymMeHue CBO60,E[HO OorneprupoBaTb OCHOBHBIMH TMOHATHUAMU MOHeKYHHpHOﬁ ouoloru U ee
COBpPEMEHHBIX HaHpaBJ'IEHI/Iﬁ — I'€éHOMHMKH, MeTalreHOMUKH, I[IPOTEOMUHKU,

- 3HaHWEe OCHOBHBIX 3a0o0/eBaHui 4e/I0OB€Ka, ME€XdHM3MOB HX Pd3BUTHA, crocobax Mx
JUAarHOCTHKHU U JIeUeHU S,

— (¢opmupOBaHHe YMeHHs WCI0Jb30BaTh TOHATUMHBINA armapaT ¥ CUMBOJUYECKUM SI3bIK
reHeTHKH, TPaMOTHOe TIpMMeHeHWe Hay4YHbIX TePMHHOB, TIOHSTHMN, TeOpWi, 3aKOHOB [Jisi
00BsicCHeHUs1 HaO/TFOIaeMbIX OMOIOTMUECKUX OOBEKTOB, SIBJIEHUH W TPOLIECCOB, TIO3BOJISIOIIUX
3a/10’)KUTh yHJIAMEHT HayUHOTO MUPOBO33pEeHMUSI.

B 11eHHOCTHO-OpUeHTalMOHHOU cepe:

3HdHHEe, UYTO MNpPHMEHeHHe COBPEeMEHHBIX TeXHOJIOTUM MOHEKyanHOﬁ OMOJIOTUM TI03BO/ISIET
YCIIEIIHO pelaTb TdkKue 3]'[060/1H€BH]:I€ HpO6JI€MbI, KdK OXpdHa Oprmammeﬁ cpejbl,
COXpaHeHHe 310POBbs Ue/10BE€Kd, KOHTPOJ/Ib U BOCCTAHOB/IEHHME3KOCHUCTEM.






TEMATHNYECKOE IVNIAHUPOBAHUE

Mopayab «KaK >KMBOTHBIE M PAaCTeHHs MPUCIOCA0/IMBAIOTCA» (IBOTIOIHOHHAAIK0/10THA) 5-6 K1accel (34 yaca)

Tembl

,Z[EHTEHBHOCTB IIKO/IBHUKOB

HNcnosmm3oBanue
o0opyaoBaHHe

1. M1 ucciegyem
PKUBBIE 00HeKThI
(6 4)

ViccnenoBaTenibckre paboTel «Bce i (CMHUILIBI, 0€/TKH, bepe3biu
dotokBecT». [IpakTueckass paboTa

«CocTaBsieM KHUTYPeKOP/IOB PaCTeHHI M)KUBOTHBIX Halllero Kpas».

T.Zl.)OAMHAKOBbIE?

MUKpOCKOIT CBETOBOM,
L1¢poBoit

2. Biusinue
OKpY>Karoleu
CpeAbl Ha )XUBbIe
opranusmsbi (12 u)

[TpakTueckoe 3aHsTHE «L[BeT U Terio» (KyOUKH Jib/la B3BECUTh, MOJIOKUTHB Yalliku [TeTpu

Ha pa3HOIBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTH3aHOBO — KTO OBICTpee pacTasin).

[TpakTuyeckoe 3aHsiTUe «UTO pacTBOpsieTCsl BBOZe» (9KCepuMeHT «KuaKui 1oM»).

[TpakTrueckoe 3aHsaTre «Anddysus BelecTB BBoJe (PaCTBOPHI)»,

«/IBr>KeHve pacTBOPOB IOLIBETKY».

[TpakTrueckoe 3aHsATHe «Jle[ nyiaBaeT B Bojie (alicOepry, 3aMmep3aHUeBOJOEMOB)».

[TpakTuyeckoe 3aHsiTHe «Jles py 3aMep3aHyK pPacCIIUPsieTCs» (pa3pylleHue KaMHs

(mouBoobpa3oBaHue), 3amep3aHue KieTok). [Tpaktuueckoe 3ansite «I1lyba» (Kyouku

Nb/la3aBepHYTh B pa3HbIii MaTepual, B3BeCUTh). [IpakTuueckoe 3aHsiTue «[IurMeHThbI»

(MO>XHO pa3fie/ITh Ha BaTMaHeKpacuTeIu U3 uioMacTepoB».

[TpakTuyeckoe 3aHsiTHe «Kak >KMBOTHBIE /71aBalOTB BOJle» (DKCIepPUMEHT C MUTETKOM).

ViccnenoBaTenbckue paboThl «BivsiHMe cBeTa (Teria, BJIaKHOCTH, COCTaBa IMOYBkI) Ha
acTeHUsI B eCTeCTBEHHbBIX W/IM UCKYCCTBEHHbIX YCIOBUSAX» (Ha JOCTYITHOM MaTepuare).

Mukpockort 111hpoBoH,
MukporiperapaTsl

3. B3aumopeincTBHUA
DKMBBIX Opranu3mos(4
1)

MCC]’IE,E[OB&TEJ'IBCKEIH pa60Ta ((Ha6]IIO,E[eHI/I$I 3d B3dMMOOTHOIIIEHUAMU >KNUBOTHLIX TIPpU
MOOBIBAaHWY MUY (KOPMYIIIKH I/ISI TITHIL], IJIATOPOACKHUX WJIH CeJTbCKUX XKUBOTHBIX ). Beb-
KaMephbI».

lccnenoBatenbckasipaboTa «PacrpocTpaHeHre BUJOB-CHHAHTPOIIOB BHAIIIeH
MECTHOCTHU»

O/eKTPOHHbIE TaOIUI[BI
| T/IaKaThl.

4. Ye10BeK B )XM3HHU
pacTeHui u
PKUBOTHBIX? (6 u)

[TpakTryeckasi paboTa «Pa3HoobOpa3ie Ky/bTYPHBIX paCTeHU BHAIIIEM PETHOHEY.
VccnenoBatenbckasi paboTa «BivsiHue aHTPOTIOreHHBIX (PAKTOPOBHA pa3BUTHe PACTEHHUM B
ropo/ie/HacesIeHHOM ITYHKTe».

OkcKypcusi/mpakTuyeckaspabora «OOIIT B BaiieM peruoHe — yHUKaIbHbIE 0O BEKTHI
[PUPOJbI».

MMUKDPOCKOIT CBETOBOM,
L1 poBoit




5. JK0/IOTHYeCKHe
HULM (6 u)

VccemoBaTeibCKUe paboThl «DKOI0IMUECKUEHHUIIH BOKPYT Tebst — omucaHue pakTopoB
OKpY>KarolLler cpefbl».
ViccnemoBaTe/ibCKrepaboThl «PeHomornuecKreHa0momeHNsI».

Ludporas
Imaboparopwust 1o

9KOJIOTHH (JaTunK
OCBeLLIeHHOCTH,
BI&XHOCTHU U

TemriepaTyphbl).




Mopayab «OcHOBBI pacTeHHeBOACTBa» 7-8 Knacchl (34 uaca)

Hcnons3oBanue
Tembl JeATe/IbHOCTBIIKO/ILHUKOB Vco/1b30Banne 000pyA0BaHKe o0opyaoBaHHe
Tema 1. BBeienue B [TpakTrueckasi pabota «bouka JInbuxa».
pacTeHHeBOACTBO (1 u)
Tema 2. ViccnenoBatesnbckast paboTta «@akTophl, BAUSIOIIME Ha ITpopacTaHue ceMsiH (POCT Lindposas
ArpOoTexXHHYeCKHii MPOPOCTKOB)». 5 maboparopwusi 1o
bkcepumen (3 u) [MTpakTrueckast pabota «COOp yCTaHOBKH [J1s1 BbIPAIIMBAHUSI PACTEHUI B KOHTPOJIMPYEMbIX DKOJIOTUU
YCJIOBUSIX». (ZaTuMK OCBeILleHHOCTH,
BJIaYKHOCTU U
TeMIieparyphl).
Tema 3. Posib [MTpakTrueckast pabota «CxeMbl TUTaTeTbHBIX pacTBOPOB. PacueT 03 ynobpeHuii st mutaTebHbIX  [Llndpoast
XHMHYECKHX PacTBOPOB». maboparopwusi 1o
>/ IEMEHTOR B [TpakTuueckast pabora «IIpaBusia cMelIMBaHUs yA00peHUi» PKOJIOTUY
. [TpakTrueckas pabota «[IuTaHue pacTeHMit: TEXHOIOTHS TPUTOTOB/IEHUS ITUTATe/TbHBIX PACTBOPOB J/IsI(/JaTUMK OCBEII|eHHOCTH,
[IMTaHHH pacTeHtH pasHbIX KYJIbTYp». BJIaYKHOCTU U
(10 u) ITpakTHueckasi pabota « MOHHUTOPUHT MUHEPATbHOTO TTUTAHUS paCTeHU». TeMIieparyphl).
[TpakTrueckast paboTa «PacturenbHasi AUarHOCTHUKA». MUKpOCKOIT
ViccnenoBaTenibcKast paboTa «Ol1jeHKa COCTOSTHHSI KOMHATHBIX PaCTeHUM, paCTeHUH Ha L1 poBo,
IIIKOJIbHOM TePPUTOPWH, YCTaHOBKA MPUYMHIIATOIOTMUECKUX COCTOSIHUN (TIPYU HalTUUKK )». MUKpOIIperiaparsbl.
lccnenoBatenbckas paboTa «OlieHKa BIUSHUSPA3/IAYHBIX 3/IEMEHTOB HaCOCTOSIHUE PaCTeHUN
(cocTaBieHHe pa3MUUHBIX TTOJKOPMOK)».
Tema 4. PerysTopsl [TpakTueckasi pabora «®UTOMOHHUTOPHHT U OLleHKa COCTOsIHUS pacTeHnid. CoBpemeHHbIe criocobel  [[ndposast
pocTapacTeHMil. MOHUTOPUHTa». mabopatopusi 1o
3amTa pacreHud (2 lccnenoBarenbckasi paboTa «BiusiHMererepoaykCHa Ha rpopactadue (pocT HapasHbIX CTaAUAX, [PKOJIOTUU
u) B Pa3HbIXYC/IOBUSAX) Pa3IAYHbIXPAaCTEHUI». (JaTuMK OCBEILIeHHOCTH,
[TpakTueckasi pabora «/HCeKTapuu: MpaBuIa NyCI0BUS pa3Be/jeHHs TI0Ie3HbIX HAaCEeKOMBIX». BJIQ’KHOCTHU U
TeMIiepaTyphbl).
IMUKpOCKOIT
L(pOBOH,




MUKpOIperapaThbl

Tema 5. Boguas, [TpakTrueckasi pabota «KopHeBoe maByienue».[Ipaktrueckast pabora Lludposas

necyaHasi u «[IpuroroBieHye TIperapara yCTbUL] METOZIOM CJieTiKa». VccienoBarenbckre paboTel «BrvsiHue imaboparopwusi 1o

MOYBeHHasA YCJIOBUI COiep)KaHusi pacTeHUH Ha KOJTMUeCTBOYCThULI». SKOJI0TUU

KyJbTYPbI, UX [MTpakTrueckast pabota «PyHKIMOHAIbHAS JUArHOCTUKA PACTeHUH MTOAKTUBHOCTH XJIOPOII/IACTOBY. (JaTuMK OCBEILIeHHOCTH,

npUMeHeHHe B ViccnemoBaTenibcKast pabota «Ornpegenenrexopoduina A u B, orjeHka (OTOCHHTETHUECKOH BJI&YKHOCTH U

BbIpal[iBaHUU AQKTMBHOCTH PacTeHUM U (aKTOPOB, BJUSIOIIUX Ha Heex. TemriepaTypbl).

pacTeHH. [TpakTrueckasi pabota «Asparust, COz u O». [IpIXxaHue pacTeHUI». MuKpOCKO

dusnosiorus [MTpakThueckast pabota «/IpIxaHre pacTeHHIA: OLjeHKa MHTeHCHBHOCTHU AbIXaHWsI PaCTeHHH U TJIOZI0B».  [IM(POBOH,

pacreHuii (4 u) ViccnemoBaTennbckue paboThl «BusiHMe criocoba BhIpallvBaHuUs (COCTaBa MUTATEIbHOW CMeCH, CXeMbl MUKPOTIPerapaThl
BHECEHUS1) Ha POCT U Pa3BUTHS Pa3/IMUHBIX paCTEHUM».

Tema 6. [Tuckyccus «/JomecTuKaLys, BCe I pacTeHUs U )KUBOTHBIe, KOTOPbIe XKUBYT PsAZIOM C yesioBeKoM UM  [LIndpoBas

Ky/abTypHBIE 0/I0MalIHUBAKOTCSA? mabopatopwst o

pacrenns. MO>KHO /I CUMTaTh TapakaHa OZ,0OMalllHEHHbIM >KUBOTHBIM?». PKOJIOTUY
[TpakTrueckast pabora «MoguduKaroHHast ©3MEeHUHUBOCTD (JIUCTbSI, UTOJIKUA C OHOTO JIepPeBa)». (#aTUMK OCBEILIEHHOCTH,

CoBpemenHbie [MpakTrueckas pabota «I'eH — MHCTPYKILUs 110 COOpKe K/eTKH (Ha Oucepe Wi KOHCTPYKTODE)». BJIaYKHOCTU U

ACIMEKThI CeTeKIMH [TpakTryeckas pabota «MyTtanus Ha OyTepOpose (/1r0001 00beKT U3 mpeAbIAyIel paboThl, Te TeMIiepaTypbl).

(10 u) M3MeHeHre UHCTPYKLMU MPUBe/IeT K M3MeHeHUIO BHEIITHero Biia 00beKTa)». MuKpocKor
[TpakTryeckast pabora morpymnmnam «OTKyZia Ha HAallTUX CTOIaX (PPyKThI/OBOIIIN/3/1aKH». L1 poBO,
[TpakTrueckast pabora «BbipaiiyBaem ropox. KaknpoBecTy CKpelBaHue Y TOpoxXa. MUKpOIIperiapaThbl

lccnenoBaTenbckasi paboTa «BbipaiijiiBaHye pacTeHUid B MPoOUpPKe» (MOXKHO BOCITO/Ib30BATHCS
pe3yJibTaTaMU MpeAbIAYIIUX KCIIEPUMEHTOB 10 COCTABJ/IEHHIO MTUTaTeIbHBIX PACTBOPOB [i/Isl
pacTeHun).

[TpakTrueckast pabora «['eHOMHbIe HOKHULIBI (MOZlenipoBaHue paboTbicuctemMbl CRISP-Cas)».




Tema 7. [TpakTHueckasi pabota «IIpegensHo goryctruMbleKoHIeHTpatuu (ITJK) 1 MeTobl KOHTPOIS Lludposas
PacTuTe/bHasA 0e3011aCHOCTU PACTUTETbHBIX TTPOAYKTOBITUTAHUSI». imaboparopwust 1o
npoaykius (4 u) ViccnemoBaTesibcKast paboTa «OljeHKa KaueCTBaBbIpallleHHOW MUKpo3eieHn» (1bo cBost, mibo u3 SKOJI0TMU
MarasvHa). (IaTUMK OCBEILIEHHOCTH,
[TpakTrueckast pabora «MeTo/bI OL[eHKH KauecTBa PaCTUTe/TbHOUITPOAYKIIMH: XpaHeHUe 1 B/IQ’KHOCTHU U
COXPaHHOCTh MMUTATETBHBIX BEIeCTB»(I10 JOCTYITHOMY 000DYA0BaHUIO). TemriepaTyphbl).
ViccnemoBaTenibcKast pabota «Ormpegenenrie ButTamuHa C MeTO[0M 00paTHOTO TUTPOBAHMS BIIOaX HaMUKPOCKOIT
pa3HOM cpoke(criocobe) XxpaHeHuUs». L1 pOBOH,
MUKDOIIperiaparhbl




Moaynb «buorexHosiorusa» 7-8 knaccel (68 yacos)

Vicriosib30BaHue 000py0BaHHe

Mukpobuosiorus (6 u)

(hopMBITIPe//I0’KeHHBIX KY/IbTYP MUKPOOPTraHU3MOB, UCIIO/b3Ysl IPOCTON MeTO/| OKpacKu».
UTabopaTopHasi paboTa «OmnpeziesieHre TUTA KJIETOUHOW CTEHKA METOZOM OKDPAIlTUBaHUS
ro ['pamy» (Mpy HaMUMK peaKTHBOB).

UTabopaTopHasi paboTa «[IpuroToBieHre NIPHXU3HEHHBIX TPeriapaToB MOJIOYHOKHC/TBIX
OGakTepuii».

UTabopaTopHast paboTa «I[ToceB cMbIBa C pyK Ha yaliku [TeTpu».

UTaboparopHasi pabota «BbiJesieHre uicToi KyabTypbl OakTepuii. MeToz pa3BeieHuiA.
MeToz UCTOILAKOILErO IITPUXa».

UTabopaTopHasi paboTta «Mopdonoruueckast xapakTeprUCTHKa BbIIe/IeHHOW YMCTOU
KyJIbTYPBI: XapaKTepUCTUKA KOJIOHUH, hopMa OaKTepHid, TUTT KJIeTOUHOW CTEHKU».
UTaboparopHasi pabota «CpaBHeHHe pOCTa MHKPOOPTaHWU3MOB Hayallke 6e3 U C
MOaB/IeHNsT aHTHOMOTUKOB Y.

ViccnenoBaTenibekasi paboTa «[1oMCK MUKPOOPraHM3MOB 00/1aJjat0IliX aHTarOHUCTUUeCKOU

dKTHUBHOCTBIO».
MCC]’IE,E[OB&TEJ'IBCKHH pa60Ta «BBI,E[EJ'IEHI/IG MOJIOUHOKHUCJ/IBIX 6aKTepHﬁ,HCCHe,q0BaHHe nx

Tembl JeATe/NbHOCTHIIKO0/IbHKOB
Tema 1. [TpakTUueckast pabora
buorexHoorus «[TpuMepbI MpuMeHeHUs1 6M0/IOTUYeCKUX 0O BEKTOB B TBOEHIKU3HU».
(29)
Tema 2. [TpakTrKa. JlabopaTopHas pabota «®UKCHUpOBaHHbIe TIperapaThl OakTepuil. OTripeesieHre Lludposas 1aboparopusi 1o

9KO0JIOTUA
(IaTYMK OCBEIlIeHHOCTH,
BII&XKHOCTHU U
TemriepaTyphbl).
MuKpOCKOIT 1[u(hPOBOH,
MHKDPOITIPeriapaThl




Tema 3.
JyKapuoTHUeCcKHe
OpraHu3MbI B
0MOTEeXHO/I0THH
(n/1ecCHeBbIe IPUOBI,
AP 0XOKH,
Boiopocn) (6 u)

UTaboparopHast paboTa «ITofcueT K/IeTOK JpoXOKel B Kamepe I'opsieBa».

UTabopaTopHast paboTta «OOHapy>KeHHe MPOJYKTOB CITUPTOBOI'0 OPO’KEHUS: STHUIOBOTO
CTIMPTA U YTJIEKUCIIOTO Ta3ay.

UTabopaTopHast pabota «HabroieHre pa3MHOKEeHUs APOXIKEBBIX K/IETOK».

[MpakTrueckas pabota «I[TosydyeHre TBOpora v Keupa Ha OCHOBE MOJIOUHOKHC/IBIX OaKTepHii».
[TpakTrueckast pabota «OCHOBHBIE BUIbI KBAaCa U MX XapaKTePUCTHKA»

«/IpOXOKU M MOJIOUHOKHC/TbIe OaKTepUU, IpUMeHsieMble /IJIsi IPOU3BO/ICTBA KBacay.
[TpakTuueckast pabora «CpaBHUTEbHBIN aHA/INU3 PA3BUTHS APOXOKEH B a3POOHBIX U
AHA3POOHBIX YCIIOBUSX».

[TpakTUueckast pabota «MeTo/bl OIJeHKH CBOMCTB X/1e00TIeKapHBIX JAPOXOKEH.
Ocob6eHHOCTH TIPUMeHEeHHs TIPeCCOBAaHHBIX,CYLIIEHbIX U MHCTAHTHBIX JAPOXOKeH».
ViccnemoBaTenbcKasi paboTa «BrusiHyie GU3MKO-XMMUUYECKHX (haKTOPOB Ha KaueCTBO
OUOTeXHOIOrMYeCKor poAyKIMK (KBac, Kedup, CoIp, xieb u ap.)».

ViccnemoBaTenibcKasi paboTa «BiusiHre GU3UKO-XMMHUUYeCKUX(aKTOPOB Ha POCT BOJOPOCIU
(Chlorella vulgaris)».

Tema 4. [TpakTHueckasi paboTta «MoauduKaroHHasi U3MEHUHBOCTD (JIMCThS,UTOIKH C OZJHOTO MuKkpockor 11 poBOH,
HacnepcrBeHHast epeBa)». MUKpOIperiapaThl
uHopMmanus (4u) [TpakTrueckast pabora «I'eH — UHCTPYKLIUS TTIOCOOPKe K/IeTKHY (Ha Oucepe Wi KOHCTPYKTOPE)».
[MTpakTrueckas pabota «MyTauus Ha Oyrepbopose (7000t 00beKT U3 MpeAbIAyIIerpadoThl, rie
M3MeHEeHUEeWHCTPYKLIUM TIPUBEJIET K W3MEHEHHIO BHEITHero Buzia ObeKTa)».
Tema 5. [IpocMOTp AOKYMEeHTaNbHOIO (prIbMa O BUpyCax. MuKpOCKOI L1 pOBOH,

Bupycosnorus (3 1)

[TpakTueckasi pabora. «MeTo/ pa3BeieHHIT».
[MpakTuueckast pabora. «TurpoBaHue 6akTepruodarop».

MUKDOIIPeriapaThbl

Tema 6. I'ennas
WH)KeHepHs
OouoTexHosorun(4 u)

[TpakTHyeckas paboTa « DHAOHYK/Iea3bl PeCTPUKIMHY (paboTa ¢ HYK/IeOTH/IHBIMU
Moc/ieJoBaTeIbHOCTSIMUHA Oymare)».

[TpakTuyeckas pabota «I'eHHble HOXHUIBI -CRISPR/Cas (MozenupoBaHue Ha Oymare)».
Vrpa-auckyccust: «Beidrpait rpanT Haco3ganue 'MOv.

LTudposast 1aboparopust 1o
5KOJIOTUH

(HaTuMK OCBEILIeHHOCTH,
BI&XKHOCTU U
TemriepaTyphbl).
MuKkpockor 11 pOBOH,

MUKDOIpernapaThl




Tema 7. buorexHosoruu
B)XMBOTHOBO/ICTBe (4 u)

Irckyccus «JloMecThKaLus, BCe JIMPACTeHUsI U )KUBOTHBIE, KOTOPbIe YKUBYT PSL0OM C
YesI0BeKOM UM OZIOMAIIHMBAOTCA? MOXKHO /1M CUMTaThTapakaHa OJ0MalllHeHHbIM
PKUBOTHBIM? ».

[TpakTrueckas pabora «MeTouKa KJIOHUPOBaHUs (MOZeTMpOBaHue Habymare).
[TpakTrueckasi pabota «CocTaBieHre paljOHAITUTaHUs )KUBOTHOT'0, PAaCUeT pacXoZioB Ha
Ccoziep)KaHue».

ViccnemoBaTenbckasipabora «O1jeHKa KaueCcTBa MOJIOUHOUITPOAYKLIUH».

Tema 8.
B1oTexXH0/10r Ui B
pactreHueBo/icTBe(5 u)

ITpakTrueckast paborta «BbipariyBaem ropox.Kak mpoBecTy CKpelrBaHKe Y Topoxa.
[TpakTueckast pabora «['eHOMHbIe HOXKHHMILIBI (MO/Ie/TMPOBaHUe PAOOThHI CUCTEMBI

CRISP-Cas).

ViccnenoBaTenbckast paboTa «BeIpaiiiBaHue pacteHnii B TpoOupKe» (MOKHO BOCIIOb30BaThCs
Pe3sysibTaTamMu rpejpIAyIUX 3KCIIEPUMEHTOB 10 COCTABJIEHUIO TTUTaTeIbHbIX PACTBOPOB /11
pacTeHui).

[{udposas 1abopaTopus 110
5KOJIOTUU

(IaTYMK OCBEIlIeHHOCTH,
BI&XKHOCTH U
TemriepaTyphbl).
MMUKpOCKOM L{(POBOIA,

MUKDPOIPerapaThl




Mojaynb «MoJsieKyasipHble 0CHOBBI (u3uo/10ruu M (papmakosiorum» 9 Kinacc(34 yaca)

ouosorus (10 u)

[TpakTuueckast pabora «OrnpeeneHre Kauectsa npernapatoB [THK ¢ momoiiisio
criekTpooToOMeTpUr»(TIpYU Ha/IMUnK 000PYZ0BaHU).

[TpakTuueckast pabora «PernMkaTuBHasMalIMHA (Urpa- 1eMOHCTPALHs )».

[TpakTtrueckast pabora «I1LIP (Mozenb amrutudukaims Ha Oymare)».

[MTpakTrueckas pabota «Cuia mpoMOoTOpa».

ITpakTHueckasi pabota «PeltieHne 3a/1au Ha TeHETUUECKUN KOZ».

[MTpakTrueckast pabota «PonguHT OeTKOB».

ViccnenoBaTenibcKast pabota «PacrpocTpaHeHre aHTHOMOTHKOPe3UCTEHTHBIX OaKTepHii».
[TpakTryeckasi paboTta «PaboTa B coBpeMeHHBIX TeHeTHUecKuX 0a3ax JaHHbIX. [IpoBefjeHIe
In silico aHasM3a nmocaesoBaTe/IbHOCTE! TeHOBY.

Mcnonb3oBanue
Tembl leATe/IbHOCTHIUKO/IbHUKOB 00opy/aoBaHHe
Tema 1. ViccnemoBaTenbcKasipaboTa «KosimuecTBeHHast OIleHKa CO/IepyKaHHsI MUKPO3/IEMEHTOB [Iudposas 1aboparopust 1o
dusunosoruvyeckas W/ BATAMUHOB B MMUILLEBBIXTIPOJYKTaX». 5KOJI0TUY
xumus (10 u) [IpakTrueckoe 3aHaTHe «KaueCcTBeHHblepeaKL[ Ha OpraHuyecKre MOJIeKYJIbl». (JaTuMK OCBEILIeHHOCTH,
[TpakTHUecKoe 3aHATHE «JeHaTypalys OeTKoB» BJI&YKHOCTU U
[TpakTnyeckoe 3aHsiTHe «/3yueHre akTHBHOCTUAMUIIA3bI». TemriepaTypbl).
[TpakTuueckoe 3aHsTHe «[Irammu3 (KieToukaTpayoe)». MUKPOCKOIT
L[1(PPOBOA,
MUKDOIIperiapaThl
Tema 2. [TpakTrueckas pabota «Boigesnenne [JJHK n3baHaHa». MUKpOCKOT LI(POBOH,
MouieKy/isipHas [TpakTHueckasi paborta «Mogens JJHK-opuramu». MUKDOTpPeriapaThbl

Tema 3.

dapmaxkoiorus
(14 u)

lccnenoBaTenbckasi paboTa «JKCIepruMeHTa TI0 OTpefie/IeHUI0 TOKCUYHOCTH BellleCTB

Ha apTeMUUSIX».

[TpakTueckasi pabora «Kapra skcrpeccunt 0(h)aMUHOBBIX ¥ CEPOTOHUHOBBIX

peLienTOPOB B MO3re MbILLEe».

ccnenoBatenbckasi pabota «IToBeieHUeCcKue TeCcThbl Ha ppiOKax Danio rario. CBeT/io-TeMHast
KamMepax».

ViccnenoBatenbckast paboTa «IloBefjeHueckre TeCTbl Ha ppiOKax Danio rario.OTKpeITOE

[Indposas 1aboparopust 1o
9KOJIOTUU

(IATUMK OCBEI|eHHOCTH,
BI)KHOCTH U
TemriepaTypsbl).
MuKpockort 1j1(hpoBoH,
MUKpOIIperiapaThbl




r1ojie».

ViccnemoBaTenbckasipabora «[ToBejeHUecKre TecTbiHa ppiOKax Danio rario. CraiiHoe
rOBeJieHre».

[TpakTrueckas pabota «BiusiHue agpeHaMHaHa Cep/leuHble COKPAIleHuUs
(mporpammHOe obecrieueHue)».

[TpakTuueckast pabora «['MCTo/IOrMUeCKre MpernapaTbl UMMYHHOWCHUCTEMBI».
[TpakTHueckasi pabota «['McTOOrMUecKye rpernapaThl HEPBHOWCHCTEMBD».




Mopayab «MoJieKy/asspHbIe 0CHOBBI cejieKiun» 9 kiacc (34 yaca)

ouosiorus (10 u)

[TpakTHueckasi pabota «OrpegeneHre KauecTsa mperaparoB [THK ¢ momMoIibro
criekTpooToMeTprK»(TTPY Ha/TMUMK 000PY[0BaHUS).

[TpakTueckast paboTa «PeriMKaTHBHas MalllMHa (Urpa- 1eMOHCTPALs )».

[MTpakTrueckas pabota «I1LP (Mogens aMriMbuKaiys Habymare)».

[TpakTruueckast pabota «Cua TpoMoTopa.

[TpakTrueckas paboTa «PelieHue 3a7iau HareHeTUYeCKUi Ko/, TpaHC/IsLus».

[TpakTrueckas pabota «PoaguHr OeTKOB».

ViccnenoBaTenbckasipaboTta «PacrpocTpaHeHre aHTHOMOTHKOPEe3HCTEeHTHBIX OaKTepPHi».
[MpakTrueckas pabota «PaboTa B OBpeMeHHBbIXTeHeTHUeCKUX 0a3ax AaHHbIX. [IpoBeseHue In
silico aHasM3a nmoceoBaTe/IbHOCTE TeHOBY.

Mcnonb3oBanue
Tembl leATe/IbHOCTHIUKO/IbHUKOB o0opy/oBaHHe
Tema 1. [TpakTrueckasi pabota «Boigenenue [JJHK r36anaHa». MuKpocKorT 1j1(pOBOH,
MouieKy/isipHas [TpakTuueckast pabora «Mogens JTHK-opuramm». MUKpOMpernapaThbl

Tema 2.
MoJieky/sipHbIe
OCHOBBI FeHeTHKH
(10 )

PoneBasi urpa «AJienm».

VccnenoBaTenbCKUii poeKT MyTareHHbie (haKTOpBI.

PoneBasi urpa «Cyab0a KieTku». ['eHbI-T1epeK/rouaTeIu.

IIpakTrueckoe 3afiaHre «AJTOPUTMBI /151 KJTETOK».

[TpakTHueckoe 3aaHue «EguHO0Opa3ue 1epBoro MOKOJIeHUs».

[IpakTrueckoe 3asaHue «PaclieryieHue BO BTOPOM IOKOJIEHUW».

WccnenoBaTesibCKUi TIPOEKT «3aKOHBI ['. MeH/iesis B SKCIIepUMeHTe».

[IpakTrueckoe 3azaHve «Pelerka [TeHHeTa».

[IpakTrueckoe 3asanre «HacnenoBanue, ClieryieHHOe C I10JI0M».

[TpakTHueckoe 3aHaTHE «B3anMo/ecTBYS reHOB (MOle/TMPOBaHUe CUHTe3a U TPAHCIOopTa

MUrMeHTa B KJIeTKY)».

MMUKpOCKOM L{(pPOBOIA,
MMKpOIIpernaparhl




Tema 3. MoJieKy/isipHbIe
0CHOBBI cestekun(14 u)

[TpakTHueckoe 3aaHue «4acTOThI ajuieneld,FeHOTUIIOB U (DEHOTUIIOBY.
ViccneoBaTe/bCKUM MPOEKT «AHa/IN3 reHeTUUeCKOM CTPYKTYPhI NOMY/IALUU(Ha OCHOBe
3aKOHa Xap/au-BaitHbepra)».

PoneBasi urpa «3¢¢HeKTOyTHIIOUHOTO TOPJIBILIKAY.

PoneBas urpa «EcTecTBeHHBIAOTOODY.

ViccnenoBaTenbckrepadboThl «MoanUKarMOHHAsIM3MEeHUMBOCTh PaCTeHUH B Mpejjesiax
Balllero MecTa >KUTeIbCTBa.

[IpakTHyeckoe 3aziaHrie « ATDPOHOMBI».

[TpakTHueckoe 3a/jaHue «I'oMosioruyecKre psifbl Hac/ae CTBEHHOMM3MEeHUUBOCTH».

MuKpocCKorT 1j1i(pPOBOH,
MUKPOTIperiapaThbl




