MyHuLUnaj IbHOe aBTOHOMHOE 0011[e00pa3oBaTe/IbHOE yUpe)XXAeHHe
I'opopckoro okpyra «ropop Vipout» CBepa/10BCKoO# 00/1aCTH
«Cpeanss o0meodpa3oBaTe/ibHasA mKosia Ne 9»

\ YTBEPXJIAIO
tp .ﬂ,HHPEKTOp MAOQY «II1xoma Ne 9»

(Z/ ﬁ»—i M.B. IBaHOBa

,HpHKa3 Ne 36-O] ot 28.02.2024 r.

I[MPUHATO
Ha 3ace/laH|M Melaroruyeckoro CoBeTa
ITpotokon Ne 6 ot 27.02.2024 .

PABOYASA ITPOI'PAMMA

Kypca BHEYPOUHOM JIesITe/TbHOCTH OOITIeMHTe/I/IEKTyaTbHOM HallpaB/IeHHOCTH
«buosorus.
IIpoeKTHO-UCC/IefoBaTe/IbCKas AeATe/IbHOCTh»

Jutst 5-9 KtaccoB
(c ucrnosib30BaHreM 000pyI0BaHus IjeHTpa « Touka pocTa»)

(ITpunoxenne k OOIT O0O0)

HNpowur
2024



IIOACHUTEJ/IbHASA 3AIIMCKA

AKTYya/bHOCTh ¥ Ha3HaueHHe nporpaMmsel. [IporpamMma pa3paboraHa B COOTBETCTBUM C
TpeboBaHusMi DefiepasbHOTO TOCYAapPCTBEHHOTO0 00pa3oBaTeNbHOrO CTaHJAPTAa OCHOBHOIO
obriero o0Opa3oBaHMsl, OPUEHTHPOBaHAa Ha oOecrieueHWe WHIUBUAYATbHBIX TOTPeOHOCTEH
00yuaroLMXCs ¥ HallpaBJieHa Ha JOCTKeHHe [IaHUPYeMbIX pe3y/IbTaTOB OCBOEHHS IIPOrPaMMBbI
OCHOBHOT0 00111eT0 06pa30BaHMs C yUeTOM BbIOOPA yuaCTHUKaMU 00pa30BaTe/IbHbIX OTHOIIEHUHA
KyPCOB BHEYDOUHOH JlesiTeIbHOCTH. OTO I103BOJIsieT 00ecreunTh eJUHCTBO 00si3aTesbHbIX
tpeboBanuii @I'OC Bo BceM MPOCTPAHCTBe IIKOJILHOTO 00pa30BaHusI: He TOJILKO Ha YPOKe, HO U
3a ero rpe/iesiamMu.

OOyueHue OCyILeCTB/sieTCsl TP MoAAep>kke LieHTpa 0Opa3oBaHus ecTeCTBeHHO-HAayYHOM
U TEXHOJIOTMUECKOW HarpaBieHHOCTel «Touka pocTa», KOTOPBIA CO3[aH [Jisi Pa3BUTHS Y
00yvaroIyxcsi eCTeCTBeHHO-HAyUHOM, MaTeMaTUueckod, WHGOPMAIlMOHHONW T'DPaMOTHOCTH,
(GopMHUpOBaHMSl KPUTHUECKOTO U KDPEAaTHBHOIO MBIIIJIEHUs, a TakkKe [yisi IPAaKTHUYeCKON
oTpaboTKu yuebHOro Matepuara 1o yuebHOMY ripeimeTy «Bbuomnorus».

AKTyanbHOCTh peajM3aliid [JaHHOM TpOorpaMMbl OOYC/IOB/IeHa CaMOW OCOOEHHOCTBHIO
MPOEKTHO-UCC/IeJOBAaTe/IbCKOM  AeATeNIbHOCTA. JTa  /IeATeJbHOCTh  JIE)KAT B OCHOBE
TI03HABaTe/IbHOTO MHTepeca peOeHKa, sSIB/ISeTCS 3a/I0TOM YMeHUsI TUIaHUPOBaThJIFO0ObIE 1 CTBHUS
Y B&XHBIM yC/IOBHEM YCITeIIHOW peanu3aluu ujei. JIrooble n3MeHeHHsICOBPEeMeHHOT0 00I1iecTBa
CBsI3aHBI C TIPOEKTaMH W MCC/Ie[JOBAHUSIMA — B HayKe, TBOpYeCTBe, OW3Hece, 0OIIeCTBEHHON
KU3HU. [103TOMYy Ba)KHBIM 3JIEMEHTOM pa3BUTHS JIMUHOCTH OOYydYarolierocsi —sB/sieTcst
(opMHupOBaHNie OCHOBHBIX HABBIKOB ITPOEKTHO- UCC/Ie/I0BaTe/IbCKOM /1esITeTbHOCTH.

[Tporpammoii mipeflycCMOTpeHO (OPMHPOBaHKE COBPEMEHHOTO TEOPETUYECKOTO YPOBHS
3HAHWM, a TAK)Ke U MPAKTHUUeCKOro O1bITa paboThl ¢ 1abopaTopHbIM 000pYy/J0BaHKEM, OBJIa/IeHHe
MpreMaMHu  UCCJIe/I0BaTeIbCKON /lesiTe/TbHOCTH. MeTopl OpraHu3aluv 00pa3oBaTeibHOW |
Hay4YHO-UCCIIe0BaTe/TbCKOM /IesITeIbHOCTH MTPelyCMaTpUBalT (pOpMUPOBaHUe Y 00yJaroImuxcst
HEeCTaH/]JapTHOTO TBOPUECKOTO MBIILJIEHHs], CBOOO/ABI CaMOBBLIPa)K€HUsST W WHIWBUIYa/TbHOCTU
CYXKJeHUI.

Ons  monmHOTO yuyerta TMOTpPeOHOCTEH yvyal[uxcsi B TpPOrpaMMe — UCIOJb3YeTCst
v depeHIMPOBAHHBIN MOAXO0/, UYTO CTUMY/IMPYeT Y4Yalllerocsi K yBeJTUYeHHI0 TTOTpeOHOCTH B
WH/IUBHU/ya/IbHOW, WHTE/UIEKTYa/IbHOH U TI03HABaTebHOW /IesiTeJTbHOCTUY Pa3BUTHIO HayYHO-
WCC/Ie/IOBaTeNIbCKUX HABBIKOB. IIporpamMma craHeT BOCTPeOOBAaHHOW B TIEPBYHO OuYepesb
IIKOJIbHUKAaMU, KOTOpble WMEIOT CTOWKWN WMHTepeC W COOTBETCTBYIOI[YIO MOTHBALMIO K
W3y4eHHIO MPeJIMETOB eCTeCTBEHHO-HAyYHOT'0 [[UK/Ia,eCTeCTBeHHBIM HayKaM U TEXHOJIOTUSIM.

B 1oApoCcTKOBOM BO3pacTe yualuecs: TPOSIBJISIFOT CBOKO 3aMHTEPECOBAHHOCTh B TOW WA
WHOU 00/71aCTV 3HaHWH, HAYYHOM HarpaB/IeHWH WM MPOGeCCHOHATBHON /1esiTeTbHOCTH. TakuM
o0pa3oM npoucxoauT (HopMHUPOBaHKE TO3HABaTeTbHOW W MPO(GeCCHOHATBHON COCTaBIISIOLIeH
JIMYHOCTH, TIOMOTAeT ydJalleMycsi B OIpe/eNeHHH OyAyIlero >KU3HEHHOro IyTH U B
npodeccOHaIbHOM BBIOOpE TOC/Ie OKOHYaHUs MIKOJbL[10[00HOTO posia 3aMHTEepPeCcOBaHHOCTh
CTUMYJIUPYET TIOCTOSTHHOE J>KejlaHWe LIKOJbHUKA K TI03HAaHWI0 HOBOTO, DAacCUIMPEHU) U
yryiyONIeHUI0 COOTBETCTBYIOLIMX 3HAHWM, U TOJYYEHWIO HOBBIX B TOM UHC/Ie TPaKTUUYECKUX
HaBBIKOB, a TAK)Ke€ MOTHUBHPYET y4Yalllerocsi Ha mpogopreHTaLHIo.

[MporpaMma HarlejieHa Ha TIOMOIIb peOeHKY B OCBOEHMM OCHOB OpraHW3aliu |
OCYILIeCTB/IEHUsI COOCTBEHHOW TMPOEKTHO-UCC/IeA0BATE/IbCKOM /IesTe/IbHOCTH, a Takke B
npUoOpeTeHUH HeoOXOAMMOTrO OMbITa it pabOThl Hafi MHAUBHUYa/IbHBIM HUCC/IeJOBAHUEM WA
npoekToM. [TporpamMma MOMOXKeT LIKOIBHUKY B Oosiee TJTyDOKOM M3yueHHUH WHTEPeCyolel ero
00/1IaCT eCTeCTBEHHBIX HayK, a Takke B TNPUOOPETEHWH Ba)KHBIX COLIMA/TLHBIX HABBLIKOB,
HEeOoOXOIUMBIX /1S TPOJYKTUBHOMW COLMA/IM3aLiy ¥ (HOPMUPOBaHHUS TPAXKIAHCKOH MO3UIUK:

— HaBblKa CaMOCTOSITEJIbBHOTO  pelleHHs aKTyaJbHbIX  MCC/Ie[0BAaTeIbCKUX WU
MPaKTUUeCKNX 337lady, BK/IIOUAIOI[ero B cebsi yMeHHWe BUZETh W aHA/TU3UPOBATh MPOOJIEMBI,
HY)K/IAlolecsi B pelleHUM, yMeHHue JeTaJibHO TpopabaThiBaTh U peasru30BbIBaTh CIIOCOOBI
paboThI C HUIMH, YMeHHe T/IaHUPOBaThb COOCTBEHHYIO PabOTy MCaMOCTOSITe/TbHO KOHTPO/IMPOBATh



CBOe NPOZIBIKEHYe K JKe/laeMOMY pe3y/bTaTy;
—  HaBbIKa reHepypoBaHUs U oopMiIeHHs] COOCTBEHHbIX UJeld, 00eueHust X BY/100HYIO
JJ1s1 pacnipocTpaHeHusi GopMmy;
— - HaBbIKa yBa)XWUTEJbHOIO OTHOLIEHHUS K UY)KUM B3IJIZiaM U uzesiM, 0popM/IeHHbIM B
paboTax Apyrux JirofeH, Jpyrux aBTOpoB — Biafie/iblieB MHTe/IeKTyanbHONH COOCTBEHHOCTY;

—  HaBbIKa ITyOIMYHOTO BBICTYIUIEHUS Tiepe]] O0JIbIION ayAuTOpHel, apryMeHTUPOBaHUS U
OTCTaWBaHUsI CBOEM TOUKU 3PEHUS], OTBETOB Ha BOMPOCHI CBEPCTHUKOB U B3POC/IbIX, YOEXKIEHHUS
JIPYTUX B CBOEM MpaBoTe, TTPO/IB)KEHUS] CBOUX Ujlel;

— HaBblka pabOThl CO CIEIMATU3UPOBAHHBIMM KOMITBIOTEPHBIMHM  TIPOTPAMMaMH,
nabopaTtopHbIM 000pyI0BaHHEM, TEXHUUECKUMH yCTPOMCTBaMU, OMOIHOTeUHBIMU (DOHZAMU U
WHBIMH pecypcamMH, C KOTOPbIMU MOXXET OBITh CBsi3aHA ITPOEKTHO- HCC/IeI0oBaTe/TbCKast
JeATeIbHOCTD IIKO/IbHHKA.

Kpome ToOro, paboTra IIKO/MBHMKA HaJ TIPOEKTOM WM WCC/IefoBaHHeM OyzeT
CMoCOOCTBOBATh U Pa3BUTHUIO €r0 a/IeKBaTHOW CaMOOLIEHKH.

BapuaHThI peaiM3aljuy NporpamMmMsl 4 popMbl NpoBejeHUs 3aHATHIA.

IaHHasi TIporpaMMa paccuMTaHa Ha paboTy co LIKoJbHUKaMH 5-9 kaccos. Ilegarory
Ba)KHee aKLIeHTUPOBaTh CBOE BHUMaHMe He CTOJIbKO Ha KauecTBe pe3ysbTaTa MpOeKTa WU
WCCJIeJOBaHMs], CKOJIbKO Ha TOM, YTOOBI yUall[MiiCs T0Jyd4as 3HAHUSI B TOM YHC/e W 4Yepe3
BBITIOJIHEHUE TIPAKTUYECKOIO 3a/jaHusl, Jlesial BbIBO/bl U YMO3aK/IH0UeHUsIHA OCHOBaHUU CBOETO
WCCeJOBaHUs, YYWICS CpaBHUBAaThb €ro pe3ylbTaTbl C TeOpeTHYeCcKUM MaTepuajoM WU
WCC/IeIOBaHUSIMU JPYTUX IIKOJILHUKOB. TakuM 006pa30oM,IIKO/TbHUK OCBOUT OCHOBBI TIPOEKTHO-
WCC/Ie/JOBaTe/IbCKON  /IeITETbHOCTA YW NPUOOpeTeT HaBbIK KPUTUYECKOTO OTHOIIEHUS K
Marepuaiy.

[Tporpamma pa3buTa Ha MOAY/H, KOTOPbIe MOTYT OBITH WCITO/Ib30BAaHBI JTMOO YaCTHUYHO,
mibo monHOCThI0. Tak Moaynb «Kak >KMBOTHBIE W PAacTeHUS] TIPUCTIOCAOIMBAIOTCS»
(9BOMIOLIMOHHAS 3KOJIOTUS) peAroaaraeTcs A/ u3yyeHus B 5 wid 6 Kjiacce B Te4eHHe OZHOI0
rojia (34 uaca B roz1). Moaynu «OCHOBbIpacTeHHeBO/ACTBa» U «BUOTEeXHOJIOTUsI» PaCCUMTaHbl Ha
68 uacoB 1 MOTYT OBITH pea30BaHbI B TeueHUH 2-X jeT (1o 34 yaca B roj) Wik B TeueHUH 1
roza (68 uacos B roj). Bo BTopoM ciydae BO3MOKHO TTPOXOKeHre 060oux moymnei («OCHOBbI
pacTeHHeBOZCTBa» B 7 iy 8 Knacce, «brotexnonorun» B 7 unu 8 kiacce). AHa/JIOTHYHOMOZAYH
«Moseky/sipHble OCHOBBI (pM3M0/IoTUM U (apMakosoruu» U «MoJjeKy/sipHble OCHOBBI
ceJieKL[MM» pacCUMTaHbl Ha 68 yacoB 1 MOTYT ObITH peaM30BaHbI B TeUeHHU 2- X JieT (1o 34 yaca
B rojl) unu B TeueHuu 1 roga (68 uacoB B roz). Bo BTopom ciiyuae BO3MOXKHO MPOXOKJeHUE
oboux moxynei («MoseKysisipHble OCHOBBI CesleKIMu» B 8 Kiacce, «MoJeKy/sipHble OCHOBBI
dbusronoruu U papmakosiorum» B 9 Kacce).

Mo)XHO peKOMeH/|0BaTb HCII0/Ib30BaTb MOZAYIM «Kak >KMBOTHble M pacTeHHUs
ripucriocabyimBaroTcsi», «OCHOBBI pacTeHHeBOACTBa», «MoJeKy/IsipHbIe OCHOBBI CeIeKIMU» B
KauecTBe HelpepbIBHOTO 00pa3oBareibHOrO HUK/A (5-9 kacc o 1 yacy BHe/ie0) [ijist KI1acCoB
arpobroTeXHOMOTUYeCKOW  HarpaB/ieHHOCTH. Mogaynu «Kak >KMBOTHble U pacTeHust
npucriocabiuBaroTcs», «buorexHosmoruu» W «MoOMeKy/sipHble OCHOBBI  (DHU3UONOTUU U
(hapMakosioTHH» B KaueCcTBe HelpepbIBHOTO 0Opa3oBaTebHOTO 1ukia (5-9 kmacc mo 1 yacy B
He/les0) Z1Jisi K/1acCOB OMOTeXHOIOTHYeCKOT0 UK MeJULIMHCKOTO HallpaB/eHnH.

BbiGop modyas ocywjecmessienicsi No JceqadHul0 o0yuyarwjuxcsi u ux pooumeseti
excez00HO npu ¢hopmupogaHuu naaHa eHeypouHoli dessmesbHOCMU.

B3auMoCBs3b ¢ NPOrpaMMol BOCIIUTAHUSA.

[Tporpamma Kypca BHEYPOUHOH [esTellbHOCTH pa3paboTaHa C yueToM peKOMeHZALWid
TIPYMEePHOM TpOrpamMMbl BOCITUTAHUSI, YYUTHIBAeT TICUXOJIOTO-Tefaroruueckie 0CO6eHHOCTH
JIAHHBIX BO3PACTHBIX KaTErOpHid. OTO TO3BO/ISIET Ha TPAaKTHKe COeAWHUTb O0ydYaromyr u
BOCITUTATe/TbHYIO /leTeNIbHOCTD Te/larora, OpUeHTHUPOBaTh ee He TOJIbKO Ha UHTe IeKTyalbHoe,



HO ¥ Ha HPaBCTBEHHOe, COIMAbHOEe Pa3BUTHe pebeHKa. DTO TPOSIBIISIETCS:

- B TIpUOpUTETE JIMUHOCTHBIX Pe€3y/IbTATOB pealn3adliiid IIpOIrPAMMBIL BHGYPOQHOﬁ
AedATe/IbHOCTH, HallleAIINX CBO€ OTpaKeHHMe KW KOHKPeTH3allil0 B HPHMepHOﬁ nporpamMmme
BOCITUTaHUA;

— B BO3MOXXHOCTM KOMIUIEKTOBaHMSI PpAa3HOBO3PACTHBIX TIpPynn /il OpraHu3aLuu
NIpO(OPUEHTALJUOHHOM /1eATe/IbHOCTY  LLIKOJIbHUKOB, BOCIHATaTe/JbHOe 3HaueHUe KOTOPbIX
OTMeuaeTCs B IPUMEPHOU NporpaMMe BOCIIUTaHUS;

— B MHTEepPaKTUBHBIX (JOpPMax 3aHSATUM [|/Is LIKOJLHUKOB, 00ecrieunBaromyx O0JBIIYI0 UX
BOBJ/IEYEHHOCTb B COBMECTHYIO C 11e[jaroroM M JPYTMMU [IeTbMU JIeATe/IbHOCTh ¥ BO3MOXKHOCTh
oOpa3oBaHusi Ha ee OCHOBe JIeTCKO-B3POCJIbIX OOIIHOCTeM, K/IFoueBoe 3HaueHHe KOTOPBIX [IJIs
BOCIUTaHUS MOAUEPKHUBAETCS IPUMEePHONUIIPOrpaMMOM BOCTIUTaHUSI.



Oco0eHHOCTH PAa00OTHI yUnTe/Is 0 MPOrpaMme.

3ajjaua yuuTesnsi COCTOMT B TOM, UTOOBI COMPOBOX/JATh MPOLIECC TPOdeCcCHOHaTbHOM
OpUEHTALIVH IIKOJ/IbHUKA, PAaCKPbIBask OTEHLIMA/ K&)KO0r0 uepe3 BOB/ieUeHHe B MHOT000pasHyto
JesITeIbHOCTb, OPraHU30BaHHYIO B Pa3HbIX opmax. [Ipu 3ToM pe3y/ibTaToM paboThbl yunTesis B
MEpPBYIO OUepe/ib SIBJISIETCST JIMUHOCTHOE pas3BUTHE Ydalllerocs. JIMUHOCTHBIX pe3y/bTaToB
yUuTelnb MOXET [JOCTHYb, YB/IeKas y4yeHWKa COBMECTHOW M WHTepecHol uM 0060uM
JesITeIbHOCTBIO, YCTaHAB/IMBasi BO BpeMs 3aHATHH [0Opo’KenaTesbHYy0, I0Jep)KUBAOLIYI0
atMocdepy, HaChILl[as 3aHATHUSI LIEHHOCTHBIM CO/IeP>KaHUEM.
[TprMepHasi cxeMa NPOBe/IEHUs 3aHSATU 110 POTrpaMMe:
OOBsiCHEHMEe TeOPeTHUECKOTr0 MaTepraa 1o Teme.

2. TlogrotoBka K SKCIIePUMEHTaIbHOMY 3aHATHMIO, O0OCY)KZeHHe O0BeKTOB /s
NPaKTUYeCKOT0 3aHSTHSI.

3. TIpoBesieHre MPaKTUUECKOTO 3aHATUS — OCHOBHAsA 3ajlada OCBOEHHE METO/0JIOTHH
JAHHOTO JKCIIepUMEHTA.

4, Tlo OKOHYaHMM TIPEJIOKUTL [I€TAM, KOTOpbIe 3aWHTEpPECOBATMCH  JAHHBIM
5KCIIEPUMEHTOM, Pa3BUTh €r0 B MCC/Ie[J0BaTeIbCKHUN MPOEKT. [/t 3Toro Heob6XoAuMo 06CyIuTh
00BEeKTbI, KOTOPbIe YUeHUK Oy/eT CCie/[0BaTh, COCTABUTh IIAHIKCTIEPUMEHTA.

[ToMOUb yUeHUKY [TPOAHATU3UPOBAThL Pe3y/IbTaThl IKCIIEPUMEHTA.

OLeHUTb pe3y/bTaThl MPOEKTHO-UCC/IEJOBATEILCKOMN AesATe/IbHOCTU IKOJIBHUKOB MOXKHO
B TpoIecce 3alfUThl MMM CBOMX pabOT B paMKax IIKOJBHOM HayyHO- MpPaKTUYeCKOH
KOH(epeHL1H.



COJIEP)KAHUE KYPCA BHEYPOUHOM JIEATE/IbHOCTH

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

M1 uccnedyem sicueble 06svekmbl (6 uacos)

CBoliCcTBa M CTPOEHME JKUBLIX OpPraHHU3MOB (CTpoeHUe K/IeTKU). Buj, ocobb — opraHusm
KaK eZiMHas cucteMa. Azanraruu (mpucrocobsienusi). IToHsITHe ToMeocTa3a >KMUBOTO OpraHK3Ma.
Crioco6bI ero mo/jfepKaHusl.

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

OrpanuueHst MOpQoJornueckux U GU3N0I0TUUeCKUX afianTaljuii. [louemy opraHu3Mbl He
CTaHOBSITCSI OeCKOHeuHO OOJIBIIMMU, MaJeHbKUMH, BcesiZiHbIM. [IpakThyeckass paboTa
«CocTaBJisieM KHUTY PeKOP/IOB paCTeHUH M )KUBOTHBIX HAIIIEro Kpasi».

BausiHue okpyxcaioujeti cpedbl Ha dcueble opzaHu3mbl (12 uacoe)

dakTopel OKpyKaroljel cpeabl (abuoTMueckue, OHOTUUECKHEe, aAHTPOIIOTe€HHbBIE).
[TpuMepbl abHOTHYECKUX (PAKTOPOB, OKA3bIBAIOIIUX OCHOBHOE B/IUSTHUE Ha >KU3HEesITe/TIbHOCTh
JKUBBIX OPTaHM3MOB: TeMIepaTypa, CBeT, BJIaXHOCTb. [IpakTuueckoe 3aHsiTHe «L[BeT U Terio»
(KyOMKH JibZIa B3BECUTD, MIOJIOXKUTH B YaIllkKi [1eTpu Ha pa3HoOIBeTHYIO Oymary, uepe3 30 MUHYT
B3BECHTh 3aHOBO — KTO ObIcTpee pactasii). [IpakThueckoe 3aHsiTHe «UTO pacTBOPSIETCS B BOJIE»
(okcriepuMeHT <« Kuakuii gom»). [lpakTuyeckoe 3aHsTHe «[Iuddy3us BeliecTs B Boje
(pacTBOpbI)», «/IBUKEHHE paCTBOPOB TI0 LIBETKY». [TpakTHuecKoe 3aHsTHe «JIefi TiaBaeT B Bojie
(aiicbepru, 3amep3aHue BoJoeMOB)». [IpakThueckoe 3aHsiTHe «Jlefy TIpU 3aMep3aHUU
paciuupsieTcsi»(paspylieHre KamHs (TouBoobpa3oBaHue), 3aMep3aHue K/IeTOK).

OCHOBHBIE 3aKOHOMEDHOCTH TPUCTIOCOO/IEHUS] >KUBBIX OPraHU3MOB K aOMOTHUECKUM
dakropam. [TpucrocobeHrst K OCHOBHbIM abHOTHUYeCKUM (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
dnomactepoB». ITpakTnueckoe 3aHsTHe «Kak >KUBOTHBIE TIaBalOT B BOJe» (DKCIIEPUMEHT C
TITIeTKOM).

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

Bzaumodeticmeus xcuebix opzaHuzmoe (4 uaca)

buoTtuueckue (akTopbl. 3aKOHOMEPHOCTU Pa3BUTHS MEXBHUZOBBIX B3aMMOOTHOLLIEHU.
KosBosoliust (XUITHUK->)KePTBA; Tapa3uT-X03sWH). DBOJIOLUSI CTpaTerydii OObIBaHUS THUIIH.
CouuanbHoCcTh. Buppbi-BceneHupl. [lepeuenes pacreHuii-Bpeguteneit.  VccnemoBatenbckast
pabora «HabsofeHust 3a B3aMMOOTHOIIEHUSIMU )KUBOTHBIX TIPY J0ObIBAHUH TTUIIY (KOPMYIIIKH
JUISL TITULY, 11715 TOPOJICKUX WK CeTbCKUX>KUBOTHBIX ). BeO-kamepsi». MccnenoBatenbckas pabora
«PacnipocTpaHeHue BU/J0B-CUHAHTPOIIOB B Hallleid 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. Pa3HoOOpa3ue Ky/IbTYPHBIX paCTeHUI U MX 3HaueHre B )KU3HU yesioBeka. KpacHast
KHUTa Bamiedi tepputopuu. Ocobo oxpaHsiemble TePPUTOPHH, 3alIOBeJHUKA Poccuu 1 mupa.
[MpakTryeckasi pabora «Pa3HooOpa3ue Ky/JbTYpPHBIX PACTEHUI B BallleM PerroHe».

HWccnenoBaTenbckas paboTa «BvsiHUe aHTPOTIOTeHHBIX (PAKTOPOB Ha pa3BUTHE pacTeHUH
B rOpO/ie/HacesIeHHOM ITYHKTe».

Okckypcusi/mpaktryeckass pabota «OOIIT B BalieM pervoHe — yHUKaldbHbIe 0OBEKTHI
MpupoabD».

JKos102udeckue HUwu (6 uacoe)

buocdepa — ogHa U3 BakHeHnx 060/0uek 3eMau. UTo Takoe «3KOJ0rMueckue HULLN» U

Kak oHM QopmupyroTcsi? dopMUpoBaHMe 3HAHWM 10 OMopasHO0Opasvio KU3HEeHHbIX (opm,



TIOBe/IeHUYECKUX TIPUCTIOCOOIeHUH, MoAU(UKaIIMOHHAasE U3MEeHUMBOCTh (Ha 6a30BOM 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».

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

1. Beedenue ¢ pacmenuesodcmeo (2 uaca)
Uro-Takoe pacTeHHWEeBOJCTBO: OCHOBHbIE (DAKTOpHI BbIpAll[MBaHUsl pacTeHU. McTopus
Pa3BUTHSI arpOXUMHUECKUX 3HaHWM (paboTel M.B. JlomoHOcoBa, FO. JIubuxa, Byccenro, B.B.
HoxyuaeBa, K.A. TumupsizeBa, I1.A. KoctbiueBa, [I.H. IIpsHuiiHvkoBa 1 Ap.). [IpakTuueckas
pabota «bouka JIubuxan.

2. AzpomexHuuecKuii sxkcnepumenm (6 uacoe)

[TpaBusia MOCTaHOBKU arpo3KCriepUMeHTOB. [TocTaHOBKA SKCII@PUMEHTOB C PaCTeHUSIMHU.
BbI60p TeMbI, cCOCTaB/IeHHEe THITOTe3bl, 1[e/TA U 33/1a4 SKCIIePUMEHTa T10 BhIPAIllMBaHUIO PACTEHUH
B KOHTpo/iupyemoii cpefe. KoHTponu, TIOBTODHOCTH, TIpOBeieHHEe SKCIepUMeHTa.
[TnanupoBaHue »3kcriepuMeHTa. OLleHKa pe3y/ibTaTOB 3KCHepuMeHTa. VlccreoBarenbcKast
pabota «PaKTopbl, BIUSIOIIME Ha MPopacTaHue ceMsiH (POCT TMTPOPOCTKOB)».
OcBoeHHe TeXHOIOTUU KPYTIOTOJUYHOTO BhIpAIIMBaHUSI Ca/laTOB U MUKDPO3€e/IeHH.
B KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX yCI0BUsiX. COOp yCTaHOBKM /1J1s BHIPAIIMBAHKUS 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: opraHuyeckKue, MHUHEPabHbIE, MHUKPOOHOIOrHUeckre. THIbI MUTaHUS
pactenuid. Bos3gyiiHoe ¥ MuHepasbHOe (KOpHEBOe) TMTaHWe pacTeHuid. TpaHCHopT
MUATaTe/bHBIX BeleCTB PACTeHUM: BOCXOASIIUA 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: TeXHOJIOTHsI IPUTOTOB/IEHUSI TUTATETbHBIX PACTBOPOB /1J151 Pa3HbIX KYIbTYP».

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

OcobeHHOCTH TIMTAaHUSI paCTeHWH a30TOM. A30T M ero 3HaueHWe B JKM3HHW pacTeHHM.
dopMbI a30Ta U UX TpeBpallleHKe B IOYBe.

Ncrounuku docdopa ais pacreHusi. 3HaueHue @ocdopcojepKaliux CcoeIUHeHU! 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 IMPOLieCCax CaMOperyJIsilyu.

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
x10podusIa ¥ reMoryiobMHa Kak CBU/IETeNTbCTBO eJMHCTBA OPraHUUYeCKOTO MUPA.

Cepa 1 ero 0CHOBHbIE COe/IMHEeHUSI, UX POJIb B CTPYKTYPHOM OpraHv3aliu K/1eTKH,y4acTHe
B OKHC/IUTE/TbHO-BOCCTAHOBUTE/TbHBIX peaKLIvsX.

MukpoasemeHThl. [IpefcTaB/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 pAacTeHWH, pacTeHWi Ha
IIKO/IbHOM TeppPUTOPHY, yCTaHOBKA MPUYMH MAaTOJOCMYeCKUX COCTOSIHUM (IIpY Ha/IU4WM)».

WccnenoBatenbckas pabota «OrjeHKa B/IWSTHUS PA3/IMUHBIX 3/IEMEHTOB Ha COCTOSHHE
pacTeHul (cocTaB/ieHHe pa3/IMYHbIX TTOAKOPMOK)».

Pezynsamopbl pocma pacmeHuti. 3awjuma pacmenuti (4 uaca)

[TonsTe o perynsTopax pocTa pacteHuit. CTUMY/IATOPbI pocTa — (PUTOrOPMOHBI
(aykcuHbl, THOOEpe/NIMHbI, LUTOKWHUHBI). VHrubuTopsl pocta pacTeHuit: 1. TIpUPOJHBbIE
(abcum3oBasi KWC/IoTa U HeKOTopble (heHONBHBIE BelllecTBa (MKymMapoBasi, KOpWYHasl,
casMIU/IoBasi K-Thl), 2. CUHTeTHUYecKre (MOp(aKTHUHBI, peTapAaHThbl, Aed0/MaHThl, 1eCUKAHThI,
repouiyapl). PUTOMOHUTODUHT U OLlEHKA COCTOSIHUSI pacTteHui. CoBpeMeHHbIe CITOCOObI
MoHuTOpHUHra. [IpakThueckas pabora «@®UTOMOHUTODUHT U OLleHKa COCTOSIHUSI PaCTeHUH.
CoBpeMeHHbIe C1TI0COObI MOHUTOPUHTA».

UccnenoBaTenbckasi pabota «BiusiHie reTepoayKCrHa Ha TipopacTaHye (POCT Ha pa3HbIX
CTa/IusIX, B Pa3HbIX YCJIOBUSIX) PA3/IMUHBIX PaCTeHUM».
3aluTa pacTeHWM OT BpeuTesieid: OCHOBBI OHMoMeTroza. IIpakTuueckass pabora «/HCeKTapuu:
TIpaBUJIa ¥ YCIOBUS Pa3BefieHUs M0JIe3HbIX HACeKOMBIX».

BooHas, necuaHasi u nNo4eeHHasi Ky/abnypbl, UX NpuMeHeHUe 6 @blpaujuedHUU pacmeHutl.
du3uonozus pacmeruti (8 uacos)

Bopnasi, mecuanasi ¥ mouBeHHasi Ky/lbTypbl, UX IPUMeHeHUe B BbIpallliBaHUU PaCTeHHUH.
[TpoBeseHue BObI B KOPHE U cTebsie pacTeHuid. [IpakTrueckast paboTta «KopHeBoe /aBiieHue».

BopHblli pe)kuM pacTeHui: CTpOeHHe YCThULL: (PaKTOPhI, BAUSIOLIME Ha X PaCKpbITHE U
3aKpbITHE. 3HAUEHHe MeXaHK3Ma Pery/Isivy UCTIapeHus Biaru pacteHueM.[IpakTrueckasi pabota
«[IpuroroBnieHre nipenapara yCTbUL] METOAOM CJIeTKa».

VccnenoBatenbckrie paboThl: «BiusiHYe YCIOBUM COZiep>KaHUsl paCTeHU Ha KOJTMUECTBO
YCTbUL».

doTocvHTe3 — YHUKalbHBIA TpoljecCc pacTeHuid. TemMHOBasi M CBeTOBasi (Pa3bl
¢dorocrHTe3a. 3HaueHWe (OTOCHMHTE3a /i JKUBBIX OpraHu3MoB. [lpakTuueckasi paboTa
«DyHKLIMOHA/IbHAS JIMarHoCTHKa pacTeHu o aKTUBHOCTHU XJIOpOI/IaCTOBY.
Wccnenopatensckast pabora «Onpegenenve xiaopoduia A u B, olleHKa (GOTOCMHTETUUECKOM
aKTUBHOCTH pacTeHui U ()akTOpPOB, BAUSIIOLMX Ha Hee».

@aKTOpbI pOCTa paCTeHUH: BO3AyX M aspauus. [log3emMHoe pIXxaHre pacTeHUM: COCTaB
MOYBEHHOTO  BO3AyXa, ra3o00meH. ['a3000MeH Tmipu  6GecrioUBEHHOM  BBIPAIMBAHUM.
[Mpaktrueckass pabora «Aspaumus, CO2 u O2. [IpixaHue pacteHuii». Ilpaktuueckasi pabora
«/IpIxaHue pacTeHUM: OLjeHKa UHTeHCUBHOCTH [IbIXaHHsI pACTeHUIHU TIJI0/I0BY.

UccnenoBaTenbckue paboTel: «BusiHMe criocoba BhIpalMBaHMs (COCTaBa MUTATeTbHOM
CMeCH, CXeMbl BHECEHHSI) HA POCT Y Pa3BUTUS Pa3/IMUHbIX PACTEHUI».

Kyabmypuble pacmenusi. CogpemeHHble acneKmbl ceiaeKyuu (20 uacos)

Kak yesioBek crasn KUCI0/1b30BaTh pacTeHusA? CBs3b PasBUTUS LIMBU/IM3ALMY YeslOBeKa U
OZlOMalllHMBaHUs pacTeHUU. [Jomectrkanms. JJuckyccus «/lomecTrkanys, BCe U pPacTeHUs U
JKUBOTHBIE, KOTOPbIe XUBYT PSZIOM C Ue/I0BEKOM UM OZOMAallHUBAOTCA? MOJKHO /1M CUMTaTh
TapakaHa O/lOMalllHeHHbIM JKUBOTHBIM?»

HacnefcTtBeHHOCT M M3MEHUMBOCTb — OCHOBHBIE CBOWCTBa J>XMBBIX OpPraHU3MOB.
W3menunBocTh. Bugpsl u3MmeHumBoCTh. [IpakThueckas pabora «MogudurkarpoHHas
V3MEHUMBOCTH (JIUCThSI, UTOJIKU C OZHOIO iepeBa)».

['eH — Marepua/bHBIM HOCWTe/b HAC/Ie[CTBEHHOCTH M U3MeHUMBOCTH. HykienHOBbIE
KUCIOTHI. JIoKanu3alys reHeTUUeCKOro maTepuasa B KieTke. [lesieHue KieTOK. Permkanuys
IOHK. OcHoBHasi forma MojekymspHoi Ouonorun. Tpanckpuriws. TpaHcmsimus. MyTauumn.
[MpakTryeckast paborta «I'eH — MHCTPYKLUsI 10 cOOpKe KeTKU (Ha Orcepe Wi KOHCTPYKTOPE)».
[TpakTrueckast pabora «MyTarusi Ha OyTepOpose (Jro60i 06BEKT U3 MpeAbIAYIer paboThI, T/e
M3MeHeHe UHCTPYKL[UU TpUBeZleT K M3MeHeHHI0 BHeIlIHero BU/ja 00beKTa)».



1.

2.

SddekT OyTHIIOUHOTO TOPJBIINIKA U TeHeTUYeckoe pa3Hoobpa3sue. UTo Takoe reHOAHK?
3aueM COXpaHSTb TeHeTHueCckue pecypchl pacTeHHWA? OCHOBHbIe CIOCOOBI COXpaHeHUs
reHeTUUYeCKHX peCypCoB pacTeHUH (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akOH TOMOJIOTHYECKHX PSZIOB. LeHTpsI
TIPOUCXOXKAeHNUs KyabTypHbIX pactennid H.W. Baunosa u I1.M. JKykosckoro. [TpakTnueckas
pabora mo rpymnmnam «OTKyJa Ha HalMX CTO/Iax (PYKTHI/OBOIIHM/3/1aKi». OCHOBHBIE METO/BI
cenekiuu. ['ubpuau3anys.

@opmbl oTbopa.  OCHOBHBbIE HarpaB/ieHUs] CeJIeKI[UM: Y/ydllleHhe YPO’KaHOCTH,
yCTOWYMBOCTH K OWoTMYecKMM U abuotnueckuM Qakropam. Ilpakthueckas paboTta
«BripamnjuBaem ropox. Kak rpoBecTtu CKpelBaHue y ropoxar.

Ectb /M1 xu3He B TIpoOMpKe?  BHOTEXHO/IOTMS  KY/JbTYPHBIX — pacTeHUH.
WccnenoBaTenbckasi paboTta «BrIpalijiBaHye pacTeHHM B TIpobrpke» (MOYKHO BOCIIO/Ib30BaThCs
pesynbTaTamMu IpefblAyIIUX SKCIIePUMEHTOB I10 COCTAaB/IEHUIO MUTATe/bHbIX PacTBOPOB AJIs
pacTeHuil).

Kak yenoBek MokeT MoauuUIMpoBaTh pacTeHUs? ['eHeTHuecKoe peJaKTUpPOBaHHe.
CoBpeMeHHble TIOAXOAbl U  [JOCTWKEHUSI TeHeTUYeCKOro peJaKTUPOBaHWsSI pacTeHUM.
[TpakTrueckast pabora «I'eHOMHbBIE HOXKHHI[bI (MOZiesTupoBaHue paboTel ccteMbl CRISP-Cas).

PacmumenbHas npodykyusi. (8 uacos)

HazmzemHble W Tmiof3emMHble oOpraHbl pacTeHuid. [lober u BuAOM3MeHeHHBIN Mober
pacteruid. CriocoObl pa3MHOXXEHHST paCTeHHUH.

[ToHATHE O KauecTBe TPOAYKTOB MUTaHUsA. [Ipo6seMbl KOHKYPEHLIMH OTeueCTBeHHBIX
MPOAYKTOB MUTaHUsI C UMIIOPTHBIMU. JIOTUCTUKA 1OCTaBKU U CPeJCTBa COXpaHeHUs MPOAYKTOB
nuTanusi. [IpakTuueckass pabora «[IpemensHo momyctrmMble KoHLeHTpauuu (ITJK) u metomsr
KOHTPOJIs1 6€30MaCHOCTH PaCTUTE/IbHBIX TIPOYKTOB MTUTAHUS».

MuKpo3e/ieHb: T0O/IE3HOCTb W TexHojorus. VccienoBarenbckas paborta «OrjeHKa
KauecTBa BbIpall[eHHON MUKpO3e/IeH|» (JTUOO CBOsI, TUOO U3 MarasuHa).

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

WccnemoBaTenbckasi pabota «Ormpegenenwe ButamMuHa C  MeTogoM  00paTHOrO
TUTPOBAHUSA B TUIOZIAX HAa Pa3HOM CpOKe (Criocobe) XpaHeHUs ».

Mopaynb «buoTexHosorusi» 7-8 knaccol (68 uacoB)

BuomexHonozus (4 uaca)

[ToHsATHE OMOTEXHOMOTUH. 3aueM Ue/IOBeKy OHMOTeXHOJIOTHH, B UeM HX MPEUMYIIIECTBO
nepeJ; XUMUYECKUM CHHTe30M. OCHOBHbIe OHOOOBEKTBI OHMOTEXHOOTHU: MPOMBIIIEHHBIE
MHUKPOOPIraHU3Mbl, K/I€TKH W TKaHW pacTeHWH, >KUBOTHBIX W Ue/IOBeKa, OMOKaTaIu3aTOpBI.
[TpakTrueckast pabota «IIpuMepbl MpUMeHeHHsI OMOIOrMUYeCKUX 00BEKTOB B TBOEH >KU3HH».

ChbIpbe 11 OMOCUHTEe3a U OL|eHKa ero 0M0/IorH4ecKou 11eHHOCTH. OCHOBHBIEUCTOUHHKU
yriepoja, a3ora, ¢ochopa, MUKPO3IeMeHTOB. VcciefoBaHre HOBBIX HCTOYHUKOB ChIPbSI
(BK/IIOUasi BOTIPOCKI €ro TMpeIBapuTeIbHOM 00pab0TKH), pa3paboTKa HOBBIX MUTATE/IbHBIX CPeJ,
B TOM UKCJ/Ie BK/TFOUAIOIIUX OUOCTUMYJISITOPBI U IPYTHE 3/IEMEHThI YIIPaB/IeHUsI U ONITUMU3AL[UN
nporieccoB 6MocHuHTe3a. MeTo/ibl ONTUMU3ALMHUITUTATeTbHBIX CPe/I.

Mukpo6uosozus (12 uacos)

[Toso)keHWe TPOKapHUOTOB B cUCTeMe opraHuyeckoro mupa. CtpoeHuebakTepuaabHOM
kietkd. Knaccudwkarms Gakrepuid. Mopdonorusi 6akrepuii. [IpocTbie U CIOXKHBIE METOZbI
okparvBaHusi O6akrepuil. du3nosiorys 6akTepuii: TTMTaHWe, JbIXaHWe, POCT U Pa3MHOXKeHHe.
3HaKOMCTBO C fAoMeHOM Apxeu (3KCTpeMOPUIBHOCTb, OCOOEHHOCTH CTPOEHHsI KIIeTKH).
JlabopaTopHasi pabora «®PUKCUpOBaHHbIe TMperiapaTtbl OakTepuii. OmnpezeneHve QOpPMbI
MIPEe/I/IOJKEHHBIX ~ KYJIbTYp MHKDPOOPraHM3MOB, MCIIO/b3ys TIPOCTOM METOJ, OKpacKu».
JlabopaTopHasi pabota «OripesiesieHre TWIa K/I€TOYHON CTEHKHM METOJIOM OKpAIlMBaHUsI T10



I'pamy» (Tpy Ha/IMYMK pPeaKTHBOB).

MosnoyHOKHKCIoe U CUPTOBOe OpokeHue. PoToTpodHBIE U XeMOTPOdHbIe OaKTepuu.
KuHeTnueckoe omuvcaHve TIpoLlecca poCTa MHUKPOOPTaHWU3MOB. JKCIIOHEHLManbHas MOjieNb
pocra. KuHetnka rubenu wmuKpoopraHusMoB. JlabopatopHasi paboTta «IIpurotoBrieHue
MIPY)KU3HEHHBIX TPerapaToB MOJIOUHOKUC/IBIX OaKTepHii».

[TaTorenHble OakTepyy. UymMHasi Majouka W uepHass CMepTb, OOTY/H3M, CTO/OHSK,
Tybepkysne3. Mcropust 60pu0bI ¢ 6akTepranbHBIMKU HHbeKIUIMU. JTabopaTtopHast pabota «IToceB
CMbIBa C pyK Ha yamku [letpu». JlabopaTopHass paboTa «BbiieleHHe UHCTOM KY/bTYPHI
Oaktepuii. Meton pa3sBeseHuidl. MeTos wucTowjarouiero mrpuxa». Jlaboparophasi pabora
«Mopdonoruyeckass XapaKTepUCTUKa BbIJle/IEHHOM YHCTOM KY/JAbTYpbl: XapaKTepUCTHKa
KOJIOHWH, (hopMa DaKTepHid, TUTT K/IETOUHON CTEHKH».

BoiiHa 6eckoHeUHOCTH: aHTUOHMOTWKM MPOTUB OakTepuil. MeXaHW3Mbl AeMCTBUM
aHTUOMOTUKOB. MeXKK/eTouHasi KOMMYHUKaIus OakTepuii. UyBcTBO KBOpyMma. JlabopaTopHasi
pabora «CpaBHeHHe POCTa MUKPOOPTraHMW3MOB Ha yallike 6e3 U ¢ fobaBieHHs] aHTUOMOTUKOB»
UccnenoBaTenbckass pabota «[IoMCK MHKPOOPraHM3MOB O00/a[jalOl[X aHTarOHUCTUYEeCKOU
AaKTUBHOCTBIOY.

[TpumeHeHue bOakTepwii uesoBekoM. KuHeTnueckoe orvcaHue OMOCHHTe3a TIPOJYKTOB
MHKpPOOpraHu3Mamu. bakTepuu, KOTOpble MOT'YT pa3Jarath riactuk. MccienoBatensckas paboTa
«BbIge/1eHre MOJIOYHOKUC/IBIX OaKTepHid, UCC/IeI0BaHHe MXaKTUBHOCTH».

MuUKpoOpraHu3Mbl B arpoOMOTeXHOMOTHU. VICKYCCTBeHHble acCOL[Mallid pPacTeHUH C
MHUKpoopranusMamu. VccienoBatesbckasi pabota «BblzesieHre OaKTepHil TOME3HBIX IS
pacTeHui».

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

[TnecHeBbie TPUOBLI MPOAYLEHTHI OMONIOTMYECKU aKTUBHBIX BelrecTB. OOIjasi XapaKTepHUCTHKA
JPOXOKeH caxapoMUIIeToB. VICTOpHst MCII0/Tb30BaHUS IPOXOKEN B TPAJULIMOHHON OMOTEXHOJIOTHH.
TexHO/IOTUM BUHO/e/NSI U XJleboreueHus], CrielidaJi3upOBaHHbIe pachl ApoxoKer. Metabonmm3m
IpoxoKer. Peakiust ciupToBoro 6poxxkeHusi. JlabopaTopHasi pabota «IToficueT KeToK JApoXOKel B
kamepe ['opsieBa». JlabopatopHasi pabota «OOHapy>keHHe TPOAYKTOB CITUPTOBOTO OpOKeHWUS:
3TUJIOBOTO CIMPTa M YIJIEKUCIOTO Ta3a». IlosyueHWe BTOPUUHBIX MeTabO/IMTOB B JIPOXOKAX.
IIpo>oKK Kak MPOAYLeHTbI OuoTorvB. [TosrydeHue 1ie/ieBbIX Oe/TKOB B IPOXOKaX.

OcobeHHOCTH BereTaTMUBHOIO M TIOJIOBOTO DPa3MHOXKEHHUSI Y JpOXOoKeid, 3HaueHUe
M3y4eHUs] MUTO3a U [[UTOKWHEe3a [I/Isi ONITUMH3alMK TIPOLIeCCOB KY/IbTUBUPOBAHUS JIPOMOKEBBIX
[ITAMMOB, TIOHUMaHUSl TIPUYMH TATOTeHHOCTU [POXOKer U rpuboB, TIOMCKa MUIIEHeH
GyHrULMIoB U pa3pabOTKU HOBBIX JIEKaPCTBEHHBIX TpernapaToB. JlaboparopHasi pabota
«HabmroieHre pa3MHOKeHUS IPOXIKEBBIX KJI€TOK».

IMpaktuueckast pabora «[TosmyueHre TBopora U Kedupa Ha OCHOBE MOJIOUHOKHCJIBIX
OakTepHii».

IMpaktuueckast pabota «OCHOBHbIe BH/bI KBaca W WX XapaKTePUCTHKa» «IpOXOKU U
MOJIOUHOKUCJTbIe OaKTepUH, IpUMeHsieMble [17isl TIPOM3BO/ICTBA KBacay.

[TpakTuyeckass pabota «CpaBHUTE/NbHBIA aHAMW3 Pa3BUTHS APOXOKeH B aspOOHBIX U
aHadpPOOHBIX  YCIOBUSIX».

[MpakTryeckass pabora «MeTo/bI OLIEHKU CBOMCTB XJ1e00MeKapHBIX [IPOXOKEH.
Oco0eHHOCTH TIpUMEHEHHsI TIPeCCOBAaHHBIX, CYIIEHbIX W  HWHCTAHTHBIX  JPOXOKE».
WccnemoBatenbckasi pabora «BiusiHue GU3MKO-XUMHUECKHMX (AKTOPOB Ha KayecTBO
BroTexHOMOrMYeCcKoi NpoAyKLuu (KBac, Kedup, CbIp, x/1ed u Ap.)».

Bogopociy — TepCrieKTUBHBIA OOBEKT /i TPOW3BOACTBA 0Oenka W yr/IeBOZOB.
broTexHonornyeckrie MeToZibl OUMCTKU TBEP/BIX, )KUAKUX OTXOZOB U ra3000pa3HbIX OTXO/0B
nipou3BozictB. CrouHble BOAbl. CXeMbl OYMCTKA. BUOGUILTPBI, a3pPOTEHKH, METAaHTEHKH,
OKCUTeHKH. AKTUBHBIN U/ U BXO/SIIME B HETO MUKPOOPraHu3Mbl. Vcriosb30BaHre BOIOpOCIei
B OUMCTKe CTOYHBIX BO/. VicciemoBaTennbckasi paboTa «BusiHMe GH3MKO-XUMHUUeCKUX (aKTOpOB



Ha poct Bogopocu (Chlorella vulgaris)».

HacnedcmeenHas uHgpopmayus (8 uacoe)

HacnencTtBeHHOCT M KM3MEHUMBOCTb — OCHOBHBIE CBOWCTBA J>XMBBIX OpPraHU3MOB.
V3MeHunBOCTE. Buzabl  u3MeHuUuBOCTh. [lpakTuueckass pabora «MoguduKaliuoHHast
V3MEeHUMBOCTD (JIUCThSI, UTOJKU C OZHOTO JiepeBa)».

l'eHn — maTepuanbHBI HOCHTE/b HAC/Ie[ACTBEHHOCTH M M3MeHUMBOCTH. Hyk/ieMHOBbIe
KUC/IOThI. JloKanu3alusi reHeTUUeCcKoro MaTepuana B KieTke. [leneHue KieTok. Pervkauys
IOHK. OcHoBHasi forma MoJsekynspHou Owosorun. Tpanckpuriws. TpaHcsimus. MyTauun.
[TpakTrueckast pabota «I'eH — MHCTPYKLUs 110 cOOpKe K/IeTKH (Ha Orcepe WM KOHCTPYKTOPE)».
[MpakTrueckas pabota «MyTarus Ha OyTepbpoze (000 00BeKT U3 TpeApIAyIel padoThl, e
M3MeHeHe UHCTPYKLUU TIPUBeZIeT K M3MeHeHHI0 BHeILIHEeT0 BU/ja 00beKTa)».

Bupycosnozus. (6 uacos)

[Tosio)keHre BUPYCOB B CHCTeMe OpraHnyeckoro mupa. CTpyKTypa U XMMAYeCKUCOCTaB
BupycoB. Knaccudukanusi BupycoB. Pempogykuusi BupycoB. IIpocMOTpP JOKyMeHTaIbHOTO
¢unbMa o BUpycax.

Bupychl - B030yguTenn uH(peKUMOHHBIX Oosie3Hedl. OHKOBUpPYCHL. BakTtepuodaru:
CTpOeHHe, CBOMCTBA, TpuMeHeHue. [IpakTrueckasi pabota. «MeTo/ pa3BeZieHuii» [IpakTrueckas
paborta. «TurpoBaHue bakTeprogarop».
buonoruueckre MeTo [l 60pbOBI C BUPYCaMH.

TI'enHas uHiiceHepus u 6uomexHoso02uu. (8 uacos)

OcHOBbI TeHHOW uHXeHepuH. Bektopa. Crenuduueckue ¢depMeHTbl OaKTepHid.
[Mpakthueckass paboTa «3HAOHYK/Iea3bl pecTpUKLuM (paboTa C  HYK/IEOTHUIHBIMH
T0C/IeI0BaTeIbHOCTSIMU Ha Oymare)».

BroTexHOI0OTHY MPOyKLUK Oe/TKOB B OaKTepuanibHbIX KyabTypax. JIoCTKeHUs] TeHHOU
VH)KeHepru U OMO0TeXHOIOTUH.

CRISPR/Cas — cucTteMa aJjanTHBHOTO UMMYHUTeTa OaKTepHUid U apxei.
[MpakTrueckast pabota «['eHHble HOXHULBI - CRISPR/Cas (MogenmupoBaHue Ha Oymare)»
I'MO. Metopap! nonyuyenus: 'MO. Urpa-auckyccust «Bemrpaui rpanT Ha co3zfanie ['MO».

BuomexHoaoz2uu 6 ycueomHogoocmee (8 uacos)

JloMecTuKalisi OCHOBHBbIE [JOMAIlIHHE >XWUBOTHBIE, COBPEMEHHble 3KCITIePUMEHTaX TI0
JIOMeCTHKALIUU >KUBOTHBIX (JIUCHUI]A, HOPKA U Ap. — KCIIePUMEHThI HayUHOM I1IKOJ/Tbl aKa/leMHKa
bensieBa). [luckyccusi «/loMecTrKalusi, BCe i PaCTeHUsI U )KUBOTHbIE, KOTOPbIE JKUBYT PSIZIOM C
Yye/I0BeKOM UM O/IOMAIlIHHUBAOTCSI? MOXKHO /I CYUMTATh TapakaHa Ol0MalllHeHHBIM )KUBOTHBIM? ».

CoBpeMeHHbIe METOZBI B >KMUBOTHOBO/ICTBE: TpPaHCIUIAHTALMS SMOPHUOHOB, XWMEpDHBIe
JKUBOTHBIE, KIIOHHpoBaHue. [TpakTnueckast pabora «MeTouKa KJIOHUPOBaHUs (MO/ie/TUPOBaHKe
Ha Oymare).

OcHoBHbIe 060/1e3HU >KUBOTHBIX U POJIb MATOT€HHbIX MUKPOOPTaHW3MOB U Tapa3uTOB B
pa3BUTUM 3a00JieBaHUM [JOMAIIHUX >XUBOTHBIX U OCHOBHBIX Mepax OOpbObl C HUMH; POJb
TM0JIe3HbIX MHUKPOCUMOHOHTOB B OpraHHW3Me J>KUBOTHBIX. [lolokuTenbHOe U TI0OOUHOe
(oTpuliaTeNEHOE) BO3/IEMCTBUY aHTUOMOTUKOB Ha OPraHW3M B XO/I€ JIEUeHUSDKUBOTHBIX; 1€/ U
3a/laud  BeTepuHapWM. bBuOTexXHO/OrHsi KOPMOBBIX TiperapaToB. [IpakTuueckass pabota
«CocTaBjieHWe pal[MOHA T[MWUTaHWS >KWUBOTHOTO, pacueT pacXoZioB Ha COJepyKaHUe».
WccnenoBaTenbckasi paboTa «OlieHKa KauecTBa MOJIOYHONTIPOYKLIUN».

BuomexHoaoz2uu é pacmenuegoocmee (10 uacos)

OcHoBHbIe MeTOZBI cenieKLun. ['ubpuam3anusi. @opmel oTbopa. OCHOBHBIE HAaNPaB/IEHUS
Ce/leKL[UU: y/yullleHue YpOXKalHOCTH, YCTOMUMBOCTA K OMOTHUECKUM U abMOTHUeCKUM
tdakropam. TIpakTrueckasi paborta «BbipamumBaemM ropox. Kak mpoBecTH CKpeluBaHHe Y



ropoxan».

OcHOBHBIE  TOAXOJbI  CeNMeKIUM W  OWOTeXHONOTUU  KY/JIbTYPHBIX  pacTeHUH,
Iubpuguszanysi, oTfaneHHass  rUOpUAM3aLUsi, WCKYCCTBEHHBIM  OTOOp,  reTepo3wc,
TpaHc@opmalusi, MyTareHes, reHeTUUeCKoe peJakTvpoBaHue). Mcrtopus cenekuuu BPoccum u
MUpe, UCTOPUS pa3BUTHS B’KHEMIIINX COPTOB KY/IbTYPHBIX paCTeHUM.

Kak uyesnoBek mMokeT MOoAuGMULIMPOBaTh pacTeHusi? ['eHHasi MH>KeHepusi pacTeHui: UTto
TaKkoe reHeTHUYeCKass WH)XeHepUsl pacTeHWW. TpaHCreHHble pacTeHMsl. MeTojpl MO/y4YeHUs.
OO0pa3oBaHue omyxoJiel y pacteHuii. ArpobakTtepranbHas TpaHchopMaiyst: Ti-rma3Mubl. I'eHb
T-JHK.  Moneky/nasipHO-TeHeTHUeCKMe  MeXaHuW3Mbl  TpaHcopmauuu. ['eHeTHueckoe
penaktvpoBaHue. CoBpeMeHHble TOAXOAbl U JOCTW)KeHUs] TeHeTUUYeCKOro peJaKTUPOBaHUs
pacTeHuH.

[Mpaktuueckass pabora «['eHOMHBIE HOXKHUIIBI (MOJeMMpoBaHUe pPAabOTHI CHUCTEMBI
CRISP-Cas).

Ectb 5 xu3Hb B Tipobupke?  BuOTeXHO/OTHSI  KY/IbTYpHBIX  pacTeHHUH.
VccnenoBaTenbckas paboTta «BbIpaliyBaHue pacTeHuid B poOupKe (MOYKHO BOCITO/Ib30BaThCs
pe3ynbTaTamMu MpeAblAYIIUX SKCIIePUMEHTOB [0 COCTABJIEHUIO MUTATe/bHBIX PAaCTBOPOB AJIs
pacTeHUi )».

Mopynbs «MosieKy/IsipHbIe 0CHOBBI (pu3u0/10ruM U (hapMakoIoruu» 9 Ksacc
(68 yacoB)

dusuonozuueckas xumus. (20 uacos)

Beenenue. buoreHHble 3m1emeHThl: opraHoreHel: O, C, N, H. AkTuBHble (OpPMBbI
KHMCJIOPO/1a, X ToJlyueHre, HelWTpanr3aLys.

MakpossieMeHThl: TIPOLIEHT COJlep)KaHWsi B OpraHv3Me, BbINOHsAeMass (yHKLMS,
cofiep>kaHue B MpoOAyKTax murtaHus. Ca2+ - cBsi3pIBaroiiye Oesiku, [JerOHMPOBaHMeKaIbLYS,
pery/siius ypoBHS Ka/bLisl B OpraHv3Me: TOPMOHBI noyek. Mg — cTpoeHMe XJiopoguia, ero
aKTHBaLMsl COJIHEYHOM SHepruen.

MuUKpO3/ileMeHTbl: B KakKMX MOJIeKyJaX COZlep)KaTcs, BbINOAHSeMas (yHKLuS,
coflepkaHue B MpoAykTax nurtaHus. [lociencTtBus nepefo3supoBKUM MUKpoO3djiemMeHTamu. Fe —
yCBauBaeMble THUIbl COeJUHEHUM >Kese3a. ['eMOnpoTenHbl, reMOLMaHuH, LUTOXpombl. Cu —
yCBOEHMe U TPaHCIIOpPT Meju. benku, copepskaue mep. IlaTosiornueckue cuHAPoMbl MeHKe U
BusbcoHa, cBsi3aHHbIe C MeTab0/TM3MOM MeJIH.

TokcuuHble 3eMeHTh! [leprosnueckoit cucTeMsl [ opraHvdsma. BivsiHue HefjocTaTka
MakKpO ¥ MUKPO3/IEMEHTOB Ha JKUBble OPraHU3MBI.

WccnenoBatenbckast pabota «KosmuecTBeHHast OLleHKa COJiep>KaHWsT MUKDPO37IEMEHTOB
W/IM BUTAMUHOB B IUILEBBIX PO yKTaxX»

JKupbl. 3abosieBaHUs uesioBeKa, CBs3aHHbIE C HapyILLIEHUSIMU KUPOBOTO 0OMeHa.
Jucminuaemun.

YrneBogpl. 3abosieBaHUsI uesioOBeKa, CBsI3aHHbIe C HAPYILIEHUsSMH YT/IeBOJHOrooOMeHa.
CaxapHbiii 1uaber.

Benku. Crpoenue. 3aboieBaHusi ue/iOBeKa, CBsi3aHHble C HAPYILIEHWSMH OeTKOBOTO
obmeHa. ®yukiun OenkoB. PepmeHTH. MexaHusm jeiictBusi. Kiaccel (epmeHTaTHBHBIX
peakiuii. KopepmeHnTsl. [IpakTnueckoe 3aHATHe «KauyecTBeHHble peakL|UM Ha OpraHUYecKue
MoJieKy/bl». [lpakTuueckoe 3aHsATHe «[leHaTypaiusi OenkoB» IIpakThueckoe 3aHSTHE
«/3yueHne aKTUBHOCTY aMu/1asbl».

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

OcHOBHBIe THITBI MeTabO0IMUeCKUX peakiuii. brosHepreTnueckue rporeccel. I'mukomus.
Lukn Kpebca. llernbp mepeHoca 3eKTPOHOB. OKuC/IeHHe >XUPHBIX KucioT. Karabamism
aMUHOKUCIOT. ['mokoHeoreHe3. CHHTe3 yYI/ieBOZOB, 0OenKoB, >XMPOB. MeTabomuruueckue
3aboneBanusi. [IpakTruueckoe 3aHsTHe «PellieHue 3a/la4 Ha SHepreTUYeckKuii ooMeH».

Knerka. Ilonstue memOpanbl. @yHKIMM MemOpaH. Buzbl TpaHCIiOpTa B KIIETKY.
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MewmbpaHHbie opraHouzbl. 3abosieBaHusI CBsi3aHHbIe C HapylleHHeM pabdoThl MeMOpaHHBIX
opranes, 60sie3HU HaKorIeHUsl. THUTbI KOHTAaKTOB MeX/y KleTKaMu.3HaueHHe MeKK/IeTOUHOM
KOMMYHUKAI[UH /IJ151 3/10pPOBbsi opranu3Ma. [Ipaktrueckoe3anstve «/Iuamms3 (KieTouka Tpayoe)».
fnpo. YpoBHM  YIAaKOBKM  XpOMaTHHa. XPOMOCOMHBIe TeppuTOprd. HemeMOpaHHbIe
OpraHOU/IbI.

Monekyasipuas 6uosozus. (20 uacoe)

OCHOBHBIe BeXU pa3BUTHs MOJIEKY/ISIPHOM OHOJIOTUU.

HyknenHoBble KMCI0TEI. OCHOBHBIE TTPUHIIUITBI CTpoeHuUs. [IpakTrueckast paboTa

«Boigenenve JIHK w3 OanaHa». IIpakThueckas pabora «Mogens JHK-opuramu».
[Mpaktnueckass pabota «OrmpegeneHue KadectBa nmpernapatroB [IHK ¢ momorrpio
criekTpooToMeTpum» (MpY HaIMUKUKU 000PYJ0BaHUS).

MarpuuHbie cuHTe3bl. PeriMkalusi — OCHOBA KJI€TOUHOTrO JeseHusi. [IpvHLUMbBI
pervmmkaiu. [lpakThueckass paboTta «PerMkaTvBHasi MallldHa (Urpa-ZeMOHCTPALIYs)».
[TpakTrueckas pabota «I1LIP (Mozenb amruiuduKalus Ha Oymare)».

Mytauuu. Uto BbI3biBaeT usMeHeHus B crpoeHuu [HK. IIpvHOunel penapanuu.
Tpanckpunuus. [Tpaktrueckast pabota «Cuia mpoMoTopa».

Ienetnueckuii kKoj. IlpakTHueckass paboTa «PerreHue 3aziau Ha TeHETUUYECKHH KOM»
Tpancasuus. [Tpaktuueckasi pabota «PonguHT OeTKoB».

Opranusarnys reHoMa BUpycoB [IpOTUBOBUpPYCHBIE CPeJCTBa, MeXaHU3MbI UX JeMCTBUSI.

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

ITpakTnueckass pabora «PaboTa B COBpPeMEHHBIX T'eHETHUUeCKUX 0a3ax J[JaHHBIX.
[TpoBezenue In silico aHanm3a rnocyiefoBaTeTbHOCTEN TEeHOBY.

dapmakonozusn (28 uacoe)

[TonsTue o nekapcreax. [IpyMHIMIBI TOAX0/a K TOMCKY HOBBIX JIEKAPCTBEHHBIX CPeJCTB.
CKpUHMHT W ero MeTojpl. VcciemoBaTenbcKasi pabota «DKCIIEPUMEHTHI 10 OTpe/ie/IeHH o
TOKCUUYHOCTH BeLeCTB Ha apTeMUAUSIX».

IIytu BBegenus JIC. dapMakOKUHeTHKa JIeKapCTBeHHBIX BelecTB. BcaceiBaHue
(abcopbumst) nekapctB. OCHOBHble MexXaHW3Mbl BCacbiBaHUs. TpPaHCMOPT JieKapCTBEHHbBIX
BerlectB. ['eHbl U Oesku mepBoi (as3el 6uorpaHchopmaryu. Iyt BbIBeZieHUsT JIEKapCTB U3
opraHu3Ma. OKCKpelysi U 3UMUHAIMA. ['eHbl U OefKu BTOpOM (ha3bl OMOTpaHC(HOPMALUH.
dapmakogrHaMuKa. ['ylaBHOe ¥ 10O0UYHOe, pe30pOTHBHOE W MEeCTHOe, TpSIMOe, HeTpsMoe U
pedieKTOpHOe JieiicTBYe.

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

TpaHcMeMOpaHHBIA CUTHAWHT. THIBI KJIETOUHBIX pelienTopoB. MeMOpaHHbIe: HOHHBIE
KaHa/bl, KaTaJMTHYeCKWe W  compsbkeHHble ¢ G-0Oemkamu; — BHYTPHUKJ/IETOUHBIE:
LUTOI/Ia3MaTUUeCKue W sifiepHble. MexaHW3Mbl JIMTaH/-PeLieNTOPHOIO  B3aUMO/IEeUCTBUSI.
CeneKTUBHOCTb  (M30MpaTeNbHOCTh)  JIeHCTBUS, CBS3b  «XUMMUecKasi CTPYKTypa —
(hapmakosiorrueckasi akTUBHOCTD BeLL[eCTB».

dapMakosI0oruueckon MOAY/SALMA  CHHANTUYeCKOM XOJMHEePruueckor Iepefauu.
Moneky/sipHbIA MeXaHU3M JeMCTBUS U (hapMaKoJIoTUUecKre CBOWCTBa M-XO0/IMHOO/I0KAaTOPOB,
raHr/1Mo0I0KaTOPOB U KypapernoJo0HbIX cpecTB. @apMaKo/ioruuecKasi peryssiiys akTHBHOCTH
a/ipeHepruyeckoro  CWHAarca. A[PeHOMUMETHKH,  a[peHOOJI0KaTOpbl,  CHMIIATOIUTHKH.
[MpakTryeckast paboTta
«BnusiHMe afipeHanHa Ha cepZieuHble COKpallieHus (TporpaMMHOe 00ecTieueHue)».

MonekynspHasi  (apMako/lorusi  aHTUA/UIePTUUecKUX  CPeAcTB.  ['MCTaMHHOBBIE
PEeLIeNTOPhI: THIIbI, MOJIEKY/spHasi opraHu3arus. Ctabuin3aTopbl MeMOpPaH TYUHBIX KJIETOK:
MOJIEKY/ISIDHBI  MeXaHU3M [IeHiCTBUsI, OCOOEHHOCTU K/IMHUUECKOr0 TIpUMeHeHUs], TOUKH
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TIPUIOKEHUS ZIeUCTBUSI MHTUOUTOPOB JIMITUJHBIX MEZIMaTOPOB.

MexaHu3m [elCcTBUS U TpPUMEHeHWe TpernapaTroB, CTUMY/IUPYIOIIUX [POLIeCChI
“MMyHHUTeTa. Papmakosiornyeckasl XapakTepyuCTUKa WHTEpJIEMKUHOB: TOJyYeHHe, MeXaHH3M
JetictBusi, nipuMeHeHue. OCHOBBI TAaTO(PU3UONOTHUK OCTPO(A30BOrO OTBeTa, MeAuaLUs
BOCITaJIeHUS]. MounekynspHbIi MeXaHHU3M MPOTUBOBOCHA/IUTE/TLHOTO JleHCTBUS
IJIFOKOKOPTUKOCTEPOU/I0OB, HECTepOMHBIX MPOTHMBOBOCIIAIMTE/BHBIX CpefCcTB. IIpakTHnueckas
pabora «['ucTooruuecKue rpernapaTbl UIMMYHHOM CUCTEMbI».

[TonsiTve 0 HapKo3e YW HApPKO3HbIX Mpernaparax. KaeTouHbl W HEpPBHbIM HapKO3.
dapmakosioruyeckasi ~ XapaKTePUCTMKAa  OTJAe/NbHbIX  T[PYIIl  HApKO3HBIX  CPeJCTB.
[TocnenoBaTenbHOCTb  [EWCTBUSI Ha LeHTpPadbHYyHO cuctemy. [lpakTuueckass paboTa
«['ucTonornueckue npernapaTbl HEPBHOM CUCTEMBI».

du3nonoruueckuii CoH; (pasbl cHa. Bupl HapyleHui cHa [ToHATHe 0 MeJUKaMeHTO3HOM
CHe ¥ CHOTBOPHBIX Nperaparax (TMIHOTHKAX).

MonekynsipHble acriekTel Houuuenuuu. OnuaTHble peLienTopbl, WX TUIIbL.
OHKeda/MHbI U 9HI0P(UHBI - SH/OTeHHbIe JIUTaH/[bl OTIMATHLIX PELIeNTOPOB.

AHTUINICUXOTUYECKOe [elCTBHe, BIWsSHUE Ha (PYHKLMIO SKCTpanmupaMUHON CUCTEMBI,
IMOL[MOHANBbHYI0 Cchepy, PBOTHBIM L|eHTp, apTepUajbHOe /aBjieHue, LIeHTP TepMOpery/sLyu.
MorneKkynsipHble MeXaHW3Mbl JIeWCTBHSI HEUpOJIeNITUKOB, B/WsSIHME Ha J0(aMHUHOBBIe,
CEepOTOHMHOBbIE, a/[PEHO- U TUCTaAMHHOBBIE PELIeNITOPhI, UX J1eHCTBYe HaK/IeTOUHble MeMOpaHbI,
Ha JIelIOHMpPOBaHKe TKaHeBbIX MOHOAMHHOB. [loTeHIMasn- 3aBUCHMBbIe HAaTpHUeBble KaHa/Ibl Kak
MUILIEHU [1eHCTBUSI MECTHBIX aHeCTeTHKOB. CIOCOObI MHTMOMPOBAaHUS TOTEHIMA/-3aBUCHMBIX
HaTPUEBBIX KaHAJOB MECTHBIMM aHecTeTHKaMmu. [Ipakthueckass pabora «KapTa 3kcrpeccun
n0(haMHUHOBBIX M CEPOTOHUHOBBIX PEIIeNITOPOB B MO3re Mbillleli». VcciemoBarenbckast paboTa
«[ToBemeHueckue TeCTbl Ha ppiOKax Danio rario. CBeT/io-TeMHast KaMepay.
VccnenoBaTenbckas pabora «I[loBegeHueckre TeCThl Ha ppiOKax Danio rario. OTKpbITOe mosie».
Wccnenopatensckass paborta «[loBemeHueckre TecThl Ha PbIOKax Danio rario. CraiiHoe
TOBe/leHre».

Moaynb «MosieKynsipHbIe OCHOBBI cesleKIiMu» 9 ki1acc (68 uaca)

Monekyasipuas 6uosnozus. (20 uacoe)

OCHOBHBIE BeXH Pa3BUTHUS MOJIEKY/ISIPHOM OMOJIOTHM.

HykenHoBbIe KMCI0TEI. OCHOBHBIE TIPUHLIMITBI CTpoeHUs. [IpakTrueckast paboTa

«Boigenene [THK w3 OanaHa». Ilpaktuueckass pabora «Mogens JHK-opuramm».
[TpakTnueckass pabora «OmnpeneneHve KadectBa TiperapatoB  [THK ¢ momolsio
crieKTpooTOoMeTprmn» (TMpU HaIMUUKU 0060py10BaHKs).

MarpuuHble cuHTe3bl. PeriMkalnsi — OCHOBa KJI€TOUHOrO JeseHus. [IpvHLMMbI
peruikaiyu. [lpakThueckass paboTta «PeryiMKaTUBHas MallMHA (Wrpa-JeMOHCTDPALUS)».
[Mpaktrueckas pabota «ITLIP (Mozenb amruinduKaius Ha Gymare)».

Mytauyu. UYto BbI3biBaeT wu3MeHeHuss B crpoeHud [JHK. IIpuHLMMbl  penaparjumu.
Tpauckpurnusi. [TpakTrueckasi pabora «Cusia IpoMoTOpa.

lenetnueckuit kKop. IlpakTuueckasi pabora «PellleHue 3aZilau Ha TeHeTUUYECKUW KO[»
Tpancnsuus. [Tpaktuueckast pabota «PonguHr OeKoB».

Opranusanys reHoMa BUpYcoB [IpoTUBOBUpPYCHBIE CPeJCTBa, MeXaHU3MbI UX JIeMCTBUS.

Opranmsanysi reHoma Oaktepuii AHTHOaKTepHabHbIe Tperapathl.ViccieqoBareibckast
pabora «PacmpocTpaHeHue aHTUOWOTUKODE3UCTeHTHbIX Oakrepuii» OpraHu3ailysi TreHoMa
sykapuoT ['eHOMHOe pegmakTupoBaHue. I[Ipaktuueckas pabora «Pabora B COBpeMeHHBIX
reHeTrueckux 6a3ax gaHHbIX. [IpoBesenue In silico aHaiv3a mociejoBaTe/IbHOCTENM TeHOBY.

MounekynsipHble ocHo6bl zeHemuku (20 uacoe)
[Ipeamet renetviku. KpaTkast UCTOpUSI pa3BUTUSA MPeiCTaB/IeHNs] O HaC/l1eCTBEHHOCTH.
OT reHa K mpusHaKy: Kak packpacuTb Kora. UTto Takoe mpusHak? IlyTe OT reHa no
npusHaka. Myranuu. Asutenu. ['eTepo3urorsl ¥ TOMO3UroThl. JIOMUHAHTHBIE U pelieCCHBHbIe



annenu. PoneBasi urpa «Annenu». ViccnenoBarenbCKuid poeKT MyTtareHHble (haKTOpBHI.

l'eHbl cTpOAAT OpraHuM3M. BkiroueHWe W BbIK/IOUeHHe Oosibiioro Habopa reHoB. Kak
KJIETKM TTOHMMAIOT, KakKve T'eHbl J0/DKHBI paboraTh. PoseBasi urpa «Cyabba KiieTKu». ['eHbl-
nepek/touatenu. [IpakTuueckoe 3asaHue «AJrOPUTMBI /151 KJIETOK».

JuCcKpeTHOe Hac/iefoBaHWe TMPU3HAKOB. 3aKOHbI MeH/ziensi: OJWH T'eH - OJWH TPU3HaK.
CxeMa CKpelMBaHHUs. 3aKOH eAuHO00pasvsi THOPUAOB TepBOro TOKOjeHHs. [IpakTuyeckoe
3afaHue «EquHOOOpa3ue TepBOro TOKOJIEeHHs». 3aKOH pacIIeryieHus pu3Haka BO BTOPOM
nokoneHuu.  IlpakThueckoe  3aflaHWe  «PaciieryieHMe  BO  BTOPOM  TIOKOJIEHHUW».
WccnepoBatenbckuii IpoekT «3akoHbI ['. MeHzesnst B SKCIiepUMeHTe».

3akoHbl MeHzesnsi: HECKOJbKO TeHOB - HEeCKOJbKO TIpM3HAKOB. JlurubpugHoe
ckpelBaHue. HesaBucrmoe pacxoxzaeHve xpomocom. [Ipaktrueckoe — 3asaHve  «PeleTka
IlenHnera». ClernaeHHOe Hac/le/loBaHUe.

B3aumopeiictBue reHoB. AsisielbHOe U HeasienbHoOe. [lpakThueckoe 3aHsiTHe
«B3auMogelicTBUsl reHOB (MOZe/NMpOBaHME CHMHTE3a W TPAHCIOPTa MUIMEHTa B KJIETKY)»
Onpepenenve nona. [TonoBeie xpoMocombl. Camiibl U caMKu. BiiusiHve (akTopoB OKpy»Karoleid
cpezibl. XpPOMOCOMHOE OIlpe/ie/ieHure ToJ1a.
[TonoBelie Xpomocowmsl. [IpakTrueckoe 3ajaHuve «Hacnenosanue,
CLIeTJIEHHOe C TI0JIOM».
[Tpo6emMazonoTHUTETBHOM X-XPOMOCOMBI Y >KEHIIMH. TpeXIBeTHbIE KOIIIKH.

MoanekynsipHbie ocHO8bI cenekyuu (28 uacos)

lenbl B momynsauusx: Benukoe paBHOBecue. [lomyssinusa. YacToTbl BCTpeyaeMOCTH
TIpU3HAaKa U ajyesns. YpaBHeHHe Xapau-Baiinb6epra. ITpaktrueckoe 3agaHue «4acToThl ajuiese,
reHOTUTOB U (heHOTUIOB». VIccienoBaTenbCKUi MPOEKT «AHanU3 reHeTUUeCKOW CTPYKTYPhI
MONy/ISALMK (Ha OCHOBe 3aKOHa Xapau-BaiiHbepra)».

[TorynsAuy MeHSIFOTCS: YHC/IEHHOCTh, MUTPALMs ¥ BBIOOD cympyra. @akTopbl, KOTOpPbIe
BLIBOJAT TIOMY/ISAIMIO W3 paBHOBecHwss Xapau-BatinOepra. YucieHHOCTh mony/ssiyy. PoseBas
urpa «3ddekT ocHoBaressi». PoneBasi urpa «3ddeKT OyTbIOUHOr0 Top/IbIiKa». peiid reHos.
Myrtaiuu. HeciyyaitHoe ckpelnyBaHue. M3omnsiusi.

[Morynsiiu MEHSIFOTCSI: ecTeCTBeHHbIM 0TOOp. MexaHW3M [JeMCTBUSI eCTeCTBEHHOTrO
orbopa. [IBwkymuii otbop. PoneBast urpa «EcTecTBeHHBINH 0TOOD».

MogudukarioHHast ©3MeHUHMBOCTb. CTaTUCTHYeCKre 0COOEHHOCTU MOAU(DUKALIMOHHOM
n3MeHUMBOCTU. VccnenoBaTesibckre paboTel «MoaudukaioHHas U3MeHUMBOCTh PACTeHUN B
Tripe/iesiaX Balllero MecTa KUTe/IbCTBa».

HacnepnoBanue KosvuecTBeHHbIX TNMpPU3HaKoB. KosnuectBeHHble mpu3Haku. CpefoBas
M3MeHUMBOCTh Tipu3Haka. KoadduimeHnT HaciemyemocT nipu3Haka. OTBeT HaoTb6op. Ilomck
reHOB KOJIMUEeCTBEHHbIX TPU3HAKOB. OJHOHYK/IeOTHAHble BapuaHThl reHoB. JHK-uwmm.
[TonHOreHOMHBIN aHa/IM3 acCOLaLANn.

«Ombl» Hap reHoMoM. I[loctreHomHasi 3pa. OOpaTHasi reHeTWKa. «OMHMKCHBIE»
ucciepoBanus. [Tpoteom, metabosiom. IIpakTrueckoe 3aziaHre « ATPOHOMBI».

HNomecTvKauyss U LIEHTPbl TeHeTHueckoro pasHooOpasusi. [loucku pacteHuit cC
«XOPOIIMMIK» TIPU3HAKaMH [I/Isi uesioBeKa. LIeHTpbl TeHeTHuecKoro pa3HooOpasusi. Hukosaii
VBanoBuu BasunoB. Cenekuys. KomOuHaimoHHass ¥ rubpuaHas cenekijusi. ['erepo3mc.
[TpakTuueckoe 3afiaHue «I"oMoiorHyecKre psi/ibl HaCAeICTBEHHON U3MeHUUBOCTH.

CoxpaHUTh ¥ W3YUUTh T'eHbl, UTOOBI MeHSTh Oyayiiee. Kak mMpaBUIBbHO XPaHWUTH T'eHBbI.
Konnekuuy reHeTHYecKuX pecypcoB pacTeHuil. [IpakTUKyM W/WIMKCCIeI0BaTe/IbCKUM TPOEKT
«MeTo/bl KYyJTbTUBUPOBAHUS in Vitro fijissi COXpaHeHUsI TeHeTUUeCKUX PecypcoB pacTeHUU U JJis
YCKOPEHHOU CeJIeKLIUN».

I'eHeTuyeckue LIEHTPHI B Hallleid cTpaHe. ['je 3aHMMAarOTCS TeHETUKOW Y TeHOMHUKOU /1Jist
HYXX/|, CeJIbCKOI'O X035IMCTBa.



INTAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHUSA KYPCA
BHEYPOYHOM JEATE/ILHOCTU

3aHsATHUS B paMKax MporpamMMbl HarpaBJieHbl Ha o0ecrieyeHre 0CTKeHUs IITKOJTbHUKaMU
C/IeIyIOIIUX JIMUHOCTHBIX, MeTarpeJAMeTHbIX U MTPeAMeTHbIX 00pa3oBaTe/IbHbIX Pe3y/IbTaToB.
JINUHOCTHBIE pe3y/IbTaThl:

B copepe epadxcdaHckoeo eocnumaHusi: TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM
JesITeJIbHOCTU TIPY BBITIOJIHEHWY HUCC/Ie/JOBaHUM U MPOEKTOB, CTpeM/IeHHe KB3aUMOIIOHUMAaHHUIO
Y B3aUMOIIOMOILIH.

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

B cgepe OyxoeHo-HpascmeeHHO20 80CnUMAHUsA: TOTOBHOCTh OL|€HWBATh MOBeZieHHe U
MOCTYNKM C TIO3ULMM HPABCTBEHHBIX HOPM M HOPM 3KOJIOTUYECKOW KY/bTYpbl; MOHUMaHHUe
3HAUMMOCTH HPAaBCTBEHHOTO acrieKTa J|esiTe/TbHOCTH UesioBeKa B MeAUL[MHe ¥ OMOJIOTHH.

B cchepe scmemuueckozeo socnumaHusi: TIOHUMaHHe POy OHoorvy B (JOPMUPOBAHUM
3CTeTUUECKOU KY/bTYPhl TMUHOCTH.

B cgepe usuueckoeo eocnumauusi, GopmMupo8aHusi Kyabmypbl 300p08bsi U
IMOYUOHA/bHORO 6/1a20N0/YUUsl: OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3ZI0POBbIO MyCTaHOBKA Ha
30pOBbIM 00pa3 KW3HU (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; COOJIFO/IeHHMe TPaBHUII
Oe3omacHOCTH, B TOM UHC/Ie HaBbIKM 0e30TacHOTO TIOBeJileHWsT B TIPUPOAHON Cpefe;
cOpMHPOBAHHOCTh HaBblKa pedieKCud, yripaBjieHHe COOCTBEHHBIM —3SMOLMOHAIbHBIM
COCTOSTHUEM.

B cpepe mpyodoeozo eocnumaHusi: akTUBHOe yuacTHe B pellieHUU NPaKTUUeCcKrX 3a/au (B
paMKax CeMbH, IITKOJIbI, TOpPO/ia, Kpasi) OHMO/IOrMUecKor W 3KOJIOTHUYecKOd HarpaB/eHHOCTH,
WHTEepeC K NMPAaKTUYeCKOMY MU3yueHHI0 Tipodeccuii, CBA3aHHBIX C OMOIOTHEN.

B cchepe sKon02uuecKO20 80CNUMAHUSA: OPHEHTAlUsl Ha TpUMeHeHWe OHOIorhyecKux
3HAHWH MPY PelleHNH 33/1a4 B 00/1aCTH OKPY»KaroILel Cpe/ibl; 0CO3HAaHUeIKOI0TUUeCKUX Mpob/ieM
Y MyTel uX pelleHUs; TOTOBHOCTb K yUaCTUIO B MPAaKTUUECKOUEeSTeTbHOCTA 3KO0JIOTHUYeCKOU
HarpaB/IeHHOCTH.

B c¢pepe noHumaHus yeHHOCmu HAy4yHO20 NO3HAHUS: OPWEHTALUsi Ha COBPEMEHHYIO
CUCTeMy Hay4HbIX TIpeficTaB/eHHd 00 OCHOBHBIX OMOJOrMYeCKMX 3aKOHOMEPHOCTSIX,
B3aUMOCBS35IX UesloBeKa C MPUPOAHOM M COLIMaIbHOW Cpefou;

TIOHMMaHKe poJii 61oI0rnYecKoi HayKu B (POPMHUPOBAHUM HAyYHOTO MUPOBO33DEHUsI; pa3BUTHe
Hay4HOU /t0003HATeTbHOCTH, MHTepeca K OM0/IOrHYeCcKoi HayKe, HaBLIKOB MCC/Ie[J0BaTeTbCKOM
JiesiTeTbHOCTH.

B cpepe adanmayuu K uMeHSIOWUMCST YCAOBUSIM COYUAAbHOU U NpUupOOHOU Cpeobl:
a/leKBaTHasi OLleHKa U3MeHSIIOILMXCsl YC/IOBUM; TIPUHSTHE pellleHus (MHAWBUYa/lIbHOe, 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 CYyl[eCTBeHHbIe TIPU3HAKU OMOI0rnueckux 0ObeKTOB (sSIB/IeHUH);

® yCTaHAB/IMBATh CYIeCTBEHHBIA NMPU3HAK KaacCcu(UKaryd OMOIOrnuecKuXo0beKToB (SIB/IeHNH,
TIPOLIECCOB), OCHOBAHUS A1Jisi 0000111eHUsT U CPaBHEHUsI, KpUTePUH MPOBOIMMOI0 aHa/n3a;

® C yuéTOM Tpe//IooKeHHON OHMOIOrnyecKou 3a/jauu BEISIBISTH 3aKOHOMEPHOCTH U TTPOTUBOPEUUsI



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

BBISIB/IATh  IeUIUTBI WH(POPMALMY, JAHHBIX, HEOOXOAWMBIX /i peIleHUs TTOCTaBJIeHHON
3ajauy;

BBISIB/IATh  TIPUUHUHHO-C/IEICTBEHHBIE CBSI3W TP W3YUeHUM 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 OWONOrMuecKol 3aau (CpaBHHUBATH
HECKOJIbKO BapUAHTOB PeIlleHus], BLIOUpaTh Haubosiee TOJXOASIIUN 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,

(¢opMynMpoBaTh BOMPOCH], (UKCHPYIOIIME Ppa3pblB MeXAy peajbHbIM U >KeslaTelbHbIM
COCTOSIHMEM CUTYalli, 00beKTa, U CaMOCTOSATE/IbHO yCTaHAB/IMBaTh HCKOMOE U [IaHHOE;

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

MPOBOJUTH [0 CAMOCTOSITE/IBHO COCTAaBI€HHOMY IUlaHy HaOsofieHWe, HeCTI0KHbIN
OUo/IOTHYeCKH 3KCIIepUMeHT, HeboJbIloe HCC/IefloBaHHe TI0 yCTAaHOBJEHHWI0 0COOeHHOCTel
Guonoruueckoro o6beKTa (rporjecca) u3ydeHus,

TIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3el U 3aBUCHMOCTeH OHO0IoruuecKux 00 BeKTOB MeXXy COO0M;

OLIEHMBATbL Ha I[IPUMEHUMOCTb UM [AOCTOBEPHOCTb I/IH(l)OpMaL[I/II-O, MoJIyuUeHHyrO B XOJe
H&6JII-O,ZL€HI/IH W SKCIIEPHUMEHTaA;

caMocCTosATesIbHO (popMyMpoBaTh 0000ILEeHHUs W BBIBOJBI I10 pe3ysbTaTaM IPOBeJEHHOTO
Ha0JTro/1eHus], IKCIIeprUMeHTa, B/laJileTh UHCTPYMEHTaMU OL|eHKH [JOCTOBEPHOCTH TIO/TyYeHHBIX
BBIBO/IOB U 0000111eHI;

MIPOTHO3UPOBATh BO3MOKHOE JlajibHelIliee pa3BUTHE 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, THCTPYMEHTHI 1 3aIiPOChI MPH MIOMCKe U 0TOOpe OMoIoruueckoi
vH(bOpMaIY WK JaHHBIX U3 UCTOUYHUKOB C YUETOM Tpe/JIOXKeHHON yueOHOM OMOoTHyecKoi
3ajauy;

BbIOMpATh, aHAIM3WPOBaTh, CHUCTEMATHU3WPOBaTh W HWHTEPIPETUPOBATh OHOIOTHYECKYIO
VH(OpMaLMIO Pa3/IMUHbIX BUZ0B U ()OPM NpeCTaB/IeHuUs;

Haxo[UTh CXO/IHble apryMeHThbl (MOATBEP KAt0Ile WU ONPOBeprarolie OJHy UTY >Ke UJel0,
BEPCUI0) B Pa3/IMUHBIX UH(OPMaLMOHHBIX NCTOUHUKAX;

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

OLIeHMBaTh HAJ&KHOCTb OHosoruuecko HHGOPMAILMM TI0 KPUTEpPUsM, Tpe/I0KeHHbIM
yuuTesneM Ui chopMyTMpOBaHHBIM CaMOCTOSITeNbHO;

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

B cpepe oenadeHusi yHueepca/nbHbIMU yUeOHbBIMU KOMMYHUKAMUEHbIMU Oelicmeusimu

Oofuienue:
BOCIIPMHUMAaTh U (OPMY/IMPOBaTh CYX/€HHs, BbIP@XATh SMOL[MM B TIPOLIECCE BBITIOJHEHUS
MPAKTUUEeCKUX U J1JabopaTOpHBIX padoT;

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



pacrio3HaBaTh HeBepOasibHBIE CpeJCTBa OOIeHWs, TIOHMMaTh 3HaueHHe COLMa/bHBIX 3HAKOB,
3HaTb M PACIiO3HaBaTh MPEANOCHIIKM KOHQIMKTHBIX CUTYalMi U CcMsAryaTh KOH(IVKThI, BECTU
NeperoBopkl;

NIOHUMaTh HaMepeHHUsl ApYTUX, TMpPOSB/IATh YBa)KUTeIbHOE OTHOLIeHHe K cobeceHUKY U B
KOppeKTHOH ¢opme (HopMyIMpPOBaTh CBOW BO3PaXkeHUsl;

B XOJe JAuasiora W/WIW [JUCKYCCUM 3aJlaBaTh BOMPOCHI IO CYIIECTBY 00OCYy»K/JaeMoi
OM0JIOrMYeCKOM TeMbI U BbICKA3bIBaTh HJleH, Halle/IeHHbIE Ha pelleHrue OM0Ioruueckom 3a1auu v
nofiiepskaHue 61aroykenaTe/IbHOCTUA OOIeHNS;

COTIOCTaB/ISITb CBOM CY)XKAEHHUSI 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/TLHO BBIOMPaTh (hopMat BBICTYIUIEHHUS C YUETOM 3a/jau MMpe3eHTalii H0COOeHHOCTeH
ayJJATOPUH M B COOTBETCTBHH C HHUM COCTaB/STh YCTHbIe W TIMCbMEHHBbIE TEKCTBI C
WCI0J/Ib30BaHKMEM WJTIOCTPATUBHBIX MaTepPUasIoB.

CoBMecTHas AesTebHOCTh (COTPYAHUYECTBO):

MOHMMaTh W MCII0/Ib30BaTh TPEMMYIIeCTBA KOMaHJAHOW W WHAWBUAYaJbHOW pabOThl TIpU
pellleHuH KOHKPEeTHOM OMoIoruueckoii mpobiemMbl, 000CHOBBIBATH HEOOXOAMMOCTE IIPUMEHEHHSI
IPYIIOBBIX (hOPM B3aMMO/I€HCTBUS TIPU PellIeHNH TIOCTaB/IeHHOH yueOHOM 3azaum;

NPUHUMaTh 1ie/lb COBMECTHOW [esTeJIbHOCTH, KOJUIEKTUBHO CTPOMTH [€MCTBUSI TI0 eé
JOCTVKEHHUIO: pacIipefiensiTb POJH, [OrOBapyBaTbCs, OOCYXJaThb TPOLECC W pe3y/bTar
COBMECTHOI paboThI;

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

M/IaHUPOBaTh OPraHM3allul0 COBMECTHOW pPabOThI, OMpefeNsTh CBOK poib (C  y4éToM
TIpeJIIOUTeHN U BO3MO)KHOCTeM BCeX YYaCTHHUKOB B3auUMO/IeHCTBUS), pacrpe/ieNiiTh 3a/auu
MEX/y WIeHaMM KOMaH/Ibl, y4aCTBOBaTh B TPYINOBBIX (opMax paboThl (00CyxaeHus, 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 OOIMI TIPOAYKT TI0 KDPUTEPHUSIM, CaMOCTOSITETbHO
c(hopMy/IMpOBaHHBIM Y4YaCTHUKAaMM B3aWMOJEHCTBUS; CpPaBHUBaTh pe3y/bTaTbl C MCXOJHOM
3a/jaueil U BK/aJ, KaKZOro 4jeHa KOMaH/[bl BOCTH)KEHWe pe3y/lbTaToB, pa3fessite 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 oenadeHuss yHueepcasibHbIMU YUeOHbIMU pe2y/1TMUEHBbIMU 0eliCmeuaAMU:
CaMoopraHu3anmusa:

BBISIB/IATh TIPOOJIEMBbI /I/I1  PEIlIeHHWsT B JKU3HEHHBIX M YUYeOHBIX CUTYaL[UsIX, WCIIOJIb3Ys
OMOJIOrMUeCKHe 3HAHWS,

OpPHEHTHPOBAaThCsl B Pa3/MUHbIX MOJX0ZJAaX TMPUHATUS pelleHui (UHAVMBUYaabHOE, IPUHSITHE
pellleHUs B TPyIIIe, MPUHATHE pelleHnM IPYMIon);

CaMOCTOSITEJIbHO COCTABJISATh AJITOPUTM peIleHus 3a/laud (WM ero 4acTh), BEIOMpaTh Criocob
peltieHyst yueOHOM OMOJ/IOTMYECKOM 3a[jaud C YUETOM HMMEFOIIUXCS PecypCcoB U COOCTBEHHBIX
BO3MO>KHOCTeH, apryMeHTUPOBATh Tpe/jlaraeMble BADUAHThI PelleHUH;

COCTaB/IATh TUIAH [JIeWCTBUM (TJIaH peayv3aliid HaMeUYeHHOr0 a/ifOpUTMa pelleHust),
KOPPEeKTUPOBATh TIPe/JIOKeHHbIN a/lrOpUTM C YY6TOM TIOTyueHUsi HOBbIX OHMOJIOTHYeCKUX
3HaHWH 00 U3yyaeMoM OHOJIOTHUeCKOM 00BEKTe;



JiesiaTh BLIOOp M OpaTh OTBETCTBEHHOCTh 3a pelleHHe.
CaMOKOHTPOJIL (pediekcusn):

BJIa/IeTh CII0COOaMHU CaMOKOHTPOJISI, CAMOMOTHUBALIUU U pedieKCuu;
JlaBaTh aJileKBaTHYIO OLIEHKY CUTYyal[iy U TpejijlaraTh IJlaH eé U3MeHeHUs;

YUUTBIBaTh KOHTEKCT W TIPEJABHU/IETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTb TP PeIlleHUU
yueOHOM OHOJIOrHUeCcKOM 3a/lauM, aZlalITUPOBATh pellleHre K MEeHSIOIUMCST 006CTOSITe/TbCTBaM;
00BSICHATb TIPUUMHBI JOCTHXKEHUS (HEJOCTKEHMsI) Pe3y/IbTaTOB JeTeIbHOCTH, [aBaTh OLIEHKY
TIPUOOPETEHHOMY OITBITY, YMETh HAXOAWUTh MO3UTHBHOE BIPOW30ILE/IIeH CUTYaLUY;

BHOCUTb KOPPEKTUBBI B [IeITeJIbHOCTH Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CHUTYal[|H, YCTaHOBJIEHHBIX OLTMOOK, BO3HUKIINX TPYJHOCTEH;

° OLIeHMBATb COOTBETCTBHE pe3y/ibTaTa Le/JIh U YC/IOBUAM.
IOMOIMOHA/TbHBIA MHTE/IEKT:

pa3/inyuaTb, HA3bIBATb W YIIPABJIATH CO6CTBEHHLIMI/I SMOIMSAMKU W SMOLUAMU
JPYTHX;
BbISABJIATH U dHA/IM3UPOBATH TIPUUMHEBI 3MO]_[I/II‘;I;

CTaBUTH Ce0s1 Ha MECTO APYTOro ueyioBeKa, MOHUMaTh MOTHBBI U HAMEPEHUSI[PYToro;
PEryJIMpOBaTh CIOCOO BBIPAXKEHUST IMOLUH.

[Tpunsithe cebs u IpyTUx;

0CO3HAaHHO OTHOCHUTBLCS K IPYTOMY UeJIOBEKY, €0 MHEHHIO;

MpU3HABATh CBOE MPABO Ha OIIUOKY W TaKoe ke MPaBo JPyroro;

OTKPBITOCTB cebe U IPYTHUM;

0CO3HaBaTh HEBO3MO>KHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIaZIeTh CUCTEMON YHUBEPCA/IbHBIX YUeOHBIX Pery/IsSTUBHBIX JAeHCTBUM, KOTOpasiobecreurnBaeT
(dopMUpOBaHMe CMBIC/IOBBIX YCTAaHOBOK JIMUHOCTH (BHYTPEHHSISI MO3ULIUS JIMYHOCTH), W
JKU3HEHHBbIX HABLIKOB JMUHOCTH (yripaBjieHWs CO0OW, CaMOJUCIMIUIMHBI, YCTOWYMBOTO
ToBeJieHNs).

IIpegMeTHBIe pe3y/IbTaThl 0CBOEHHUS ITPOTPaMMBbI
B nosuasamenbHoti (uHmMen/1eKmMyaabHoU) chepe:

— TmpuoOpeTeHHe OMbITa WCIIO/Ib30BaHUS METOZOB OHOJIOTHUECKOW HAyKH C IIeJTbi0
U3yueHUss OHO/IOTUUECKHUX OOBEKTOB, SIBJIEHMM W TIPOLIECCOB: HaO/IO/eHre, OMKCcaHue,
TpOBeZieHHe HECTOXKHBIX OWOJIOTHYeCKUX OIBITOB W JKCIIEPUMEHTOB, B TOM UHC/IE C
WCI0J/Ib30BaHUEM aHaJIOTOBBIX U [TU(PPOBBIX OHMOIOrMUeCKUX MPUOOPOB M HHCTPYMEHTOB;

— ¢opMypoBaHHEe YMeHUs WHTEerpUpOBaTh OMOOTMYecKHWe 3HaHWS CO 3HAHUSMH U3
JPYrUX yueOHBIX rpeaMeToB (PU3MKU, XUMUH, reorpadvu, UCTOPUH, OOLI[eCTBO3HAHUS U T. 11.);

— (dopmMupoBaHWe yMeHWM pellath ydyeOHbIe 3a7auv OMOIOTHYECKOTO COZleprKaHMS,
BBbISIBJIATb TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M, TIPOBO/JIUTb KaueCTBEHHble W KOJUUeCTBeHHbIe
pacueTsl, lesiaTh BbIBO/IbI HA OCHOBAHUY MOTyYeHHbBIX pPe3y/ibTaToB,;

—  (dopmMupoBaHUe yMeHUs IJIaHUPOBaTh yuebHOe MCCeJoBaHKe WM TPOeKTHYIO paboTy
C y4eTOM TIOCTaB/IeHHOW Lenu: (OpMy/nupoBaTh TpobsieMy, THUMOTe3y W CTaBUTh 3aauu
WCC/IeIoBaHUsl, BbIOMpATh a/leKBaTHO TIOCTABJIeHHOW Ljeld MeTOAbl, [ie/laTh BBIBOJBI T10
pe3y/bTaTaM HMCC/Ie[l0BaHUs UM TTPOEKTHOM JleTe/IbHOCTH;

—  ¢opMHpoBaHUe HHTepeca K Yriyb/ieHHI0 OHO0/IorHYecKuX 3HaHWM (TpeArpoduibHas
MO/ITOTOBKAa M TIpodecCHOHANbHAsE OpHEHTal[us) W BBIOOPY OHOJ/IOrMM Kak TPOQUIBLHOTO
npeJiMeTa Ha CTYIeHU CpeJHero TMOoJHOro oOpa3oBaHus AJsi Oyzyiieil mpodeccroHanbHOM
JesaTeNbHOCTH, B 00/acT OWOJIOTMM, MEeAWIIMHBI, SKOJIOTHH, TICUXOJIOTHH, BeTepPUHAPUH,
Ce/ILCKOTr0 X0351CTBa;



— BJaJIeHHWe HaBbIKaMU paboThl C WH(OpMaIell ecTeCTBEHHO-HAyYHOTO COZIepP>KaHUs,
TIpe/ICTaB/IeHHON B pa3Hoil (opme (B BUje TeKCTa, TaOMMUHBIX AAHHBIX, CXeM, rpa(uKoB,
avarpammM, Mojeneld, u300pa)keHWi), KPUTHUYECKOTO aHa/iu3a WHGOpPMallud U OLIEHKU ee
JI0OCTOBEPHOCTH;

— yMeHHe WHTerPUPOBaThb OWOJIOTUYECKWE 3HAaHWS CO 3HAHUSIMHM [JPYTUX YueOHBIX
TIpeIMETOB; WHTepec K YI/ybjeHur0 OMONOrMueCcKUX 3HAaHWNW W BBIOOPY OMOJIOTHH Kak
npodUIbHOTO TIpeJMeTa Ha YpPOBHe cpeAHero oOijero o6pa3oBaHusi [Jas Oyayiei
npoeCcCOHAIBLHOM /IeSITe/TbBHOCTH B 00/1aCTH OMOIOTUH, MEAWLIMHBI, IKOJIOTHH, BETePUHAPHUH,
Ce/IbCKOTO XO3SIHCTBA, IMUIIEBOM MPOMBIIIIEHHOCTH, TICUXOJIOTUU, UCKYCCTBA, CIIOPTa - UMETh
YyeTKHe TIPeJCTaB/JIeHUsI O MaTepUaJMCTUYECKOW CYIHOCTH T€HOMOB >XMBBIX OPraHU3MOB W
PETYJISILIAI0 UX PabOTHI;

— 3HaHUe OCHOBHBIX (DaKTOPOB OKpY)KaloLlel CpeAbl, B/AUAIOIIMX Ha pasBUTHe U
CyILIleCTBOBaHMeE >KMBbIX OPraHM3MOB, aJlanTaliii K pakTopaM OKpy»Katollleli cpe/ibl;

- 3HaHHe OCHOBHBIX II0/1XO/J0B 6HOT€XHOJIOFI/II/I, HCIIOJ/Ib30BAHUA ee AOCTI/DKEHI/Iﬁ B
COBpeMEHHOﬁ JKHW3HH YeJIOBEeKd, 0COOEHHOCTH HCIIO/Ib30BAHUS >KUBBIX OpraHu3MoOB [JId
IMPOM3BOACTBEHHBIX HYX/ UE/IOBEKA;

— 3HaHHEe OCHOBHBIX IIO/IXOZIOB CENEeKIIMA U OHUOTEeXHOJIOTUM KY/JIbTYPHBIX PAaCTEHHH,
XapaKTepu30BaTb TeHeTHYeCcKu MOU(ULIMPOBAHHbIE pacTeHMs, OIMepUpoBaTh TMOHSATHSMH,
rubpuu3alys,  OTAajeHHass  TUOpWau3al|s,  MCKYCCTBEHHBIM  OTOOp,  T'eTepO3uc,
TpaHCc@opMalusi, MyTareHe3, TeHeTHUYeCKoe pe/JakTHPOBaHUE;

- IMOHUMdHHE MOJIEKYJ/IADHBIX ME€XdHWU3MOB pead/In3dliun H(:lC]IE,E[CTBEHHOﬁ I/IHCl)OpMaL[I/II/I 4
yMmeHue CB060,Z[HO OrneprupoBaTb OCHOBHBIMH TMOHATHUAMU MOJIEKyJIHpHOﬁ Oouo/sorud U ee
COBPEMEHHBIX HaHpaBJ'IEHI/Iﬁ — '€eHOMHUKH, M€TAIr' € HOMUKH, IIPOTEOMUKU;

- 3HaHWe OCHOBHBLIX 3a00/1eBaHUI 4e/iOB€Kd, Me€XdHHM3MOB KX Pd3BUTHA, criocobax Mx
AUarHOCTHUKH U JICUEHU S,

— (QopMupOBaHHe YMeHHs MCI0/Ib30BaTh MOHATHUMHBINA anmnapatr U CUMBOJMYECKUN SI3bIK
TeHeTHKH, TPAMOTHOE TNPUMEHEHHEe HAyUHbIX TEPMHHOB, TIOHSATHH, TEOPHH, 3aKOHOB /IS
00BsicCHeHUST HAa0/TI0/1aeMbIX OHOJIOTHUECKUX OOBEKTOB, SIBJIEHUH U TTPOLIECCOB, ITO3BOJISIOIIUX
3a710)KMTh (DYHZAMEHT HayYHOT'0 MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTALMOHHOM cdepe:

— 3HaHWe, UYTO TIPUMEHEeHWe COBPEMEHHBIX TEXHOJIOTHH MOJIEKY/IPHON OHoIorHU
TI03BOJISIET YCIEITHO PeliaTh Takue 371000 jHeBHbIe TIPO0/IeMbI, KaK OXpaHa OKpY Karollel cpeJsl,
COXpaHeHHe 3/]0pPOBbs1 UesloBeKa, KOHTPOJIb M BOCCTaHOB/IEHHEIKOCUCTEM.



TEMATHNYECKOE IVNIAHUPOBAHUE

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

Tembl

,Z[EHTEHBHOCTB IIKO/IBHUKOB

HNcnosmm3oBanue
o0opy/oBaHMSA

1. M1 ucciegyem
PKUBBIE 00HeKThI
(6 4)

ViccnenoBaTenibckre paboTel «Bce i (CMHUILIBI, 0€/TKH, Oepe3sl u T.J.)
oguHakoBbie? PoTokBecT». [IpakTrueckass paboTa

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

MUKpOCKOIT CBETOBOM,
L1¢poBoit

2. Biusinue
OKpY>Karoleu
CpeAbl Ha )XUBbIe
opranu3msbi (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»).

[TpakTuueckoe 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). [Ipaktuueckoe 3aHsite «1lyba» (Kyouku

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

(MO>XHO pa3fie/IuTh Ha BaTMaHeKpacruTeIu U3 uioMacTepoB».

[MpakTuyeckoe 3aHsiTHe «Kak >KMBOTHBIE T/71aBatOT B BoZie» (DKCIIePUMEHT C TTUTIeTKOM).

ViccnenoBaTenbckue paboThl «BivsiHMe cBeTa (Teria, BJIaKHOCTH, COCTaBa IMOYBkI) Ha
acTeHUsI B eCTeCTBEHHbBIX WM UCKYCCTBEHHBIX YCIOBUSIX» (Ha JOCTYITHOM MaTepuare).

Mukpockort 111hpoBoH,
MukporiperapaTsl

3. B3aumopeincTBHUA
DKMBBIX Opranu3mos(4
1)

MCC]’IE,E[OB&TEJ'IBCKEIH pa60Ta «Ha6]’[}0,ELEHI/I$[ 3d B3dMMOOTHOIIIEHUAMU >XKNUBOTHBIX ITIPpHU
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 PACTEHUM B
ropo/ie/HacesIeHHOM ITYHKTe».

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

MMUKDPOCKOIT CBETOBOM,
L1 poBoit




5. JK0/IOTHYeCKHe
HULM (6 u)

VccemoBaTe/ibCKUe paboThl «DKOI0OTMUECKHMEHHUIIH 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 Kiacchl (68 uacoB)

Hcnons3oBanue
Tembl JeATe/IbHOCTBIIKO/ILHUKOB Vco/1b30Banne 000pyA0BaHKe o0opy/oBaHMSA
Tema 1. BBegenue B [TpakTueckast pabora «bouka JInbuxa».
pacTeHneBo/ICTBO (2 u)
Tema 2. ViccnenoBatenbckast paboTa «@akTophl, BAUSIOIIME Ha ITpopacTaHre ceMsiH (POCT Lindposas
ArpOoTeXHHYeCKHii MPOPOCTKOB)». 5 mabopatopuisi o
bKcrepumen (6 u) [TpakTrueckast pabota «COOp yCTaHOBKH [/1s1 BBIPAIMBAHUSI PACTEHUM B KOHTPOJIMPYEMbIX 5KO0JIOTUN
YCJIOBUSIX». (#aTuMK OCBEILIEHHOCTH,
B/IQ’KHOCTHU U
TeMIieparyphl).
Tema 3. Poib [TpakTrueckast pabota «CxeMbl TUTaTeIbHBIX pacTBOPOB. PacueT 103 ynoOpeHuii aist mutaTebHbIX  Llndpoast
XHMHYECKHX PacTBOpPOB». mabopatopuisi o
>/IEMEHTOB B [TpakTuueckast pabora «IIpaBusa cMelIMBaHUs yA00peHUi» 9KOJIOTUU
. [TpakTuueckast pabora «[TuTaHue pacTeHUH: TEXHOIOTHS TIPUTOTOB/IEHUsI TTUTaTeTbHBIX PAaCTBOPOB AIsI(JaTUMK OCBEIL[€eHHOCTH,
[IMTaHHH pacTeHtu Pa3HBIX KYJIbTYP». B/IQ’KHOCTHU U
(20 u) ITpakTHueckasi pabota « MOHHUTOPUHT MUHEPATbHOTO TTUTAHUS paCTeHUI». TeMIieparyphl).
[TpakTrueckast paboTa «PacturenbHasi AUarHOCTHUKA». MuKpocKor
ViccnenoBaTenibcKast paboTa «Ol1jeHKa COCTOSTHHSI KOMHATHBIX PaCTeHUM, paCTeHUH Ha L1 poBo,
I1IKOJIbHOM TePPUTOPWH, YCTaHOBKA MPUUYMHIIATOIOIMUECKUX COCTOSIHUN (TIPYU HalTUUKK )». MUKpOIIperaparhl.
ViccnenoBaTenbcKasi paboTa «OLieHKa BIUSHUSPA3/TMYHBIX JIEMEHTOB HACOCTOSTHUE PaCTeHUH
(cocTaBieHHe pa3MUUHBIX TOJKOPMOK)».
Tema 4. PeryasaTopsbi ITpakTryeckasi pabota «PUTOMOHUTOPHUHT U OLIEHKA COCTOSIHUS pacTeHuii. CoBpeMeHHBIe criocobbl  |[[IudpoBast
pocTapacTeHHil. MOHUTOPHUHTa». mabopatopwist o
3amura pacrenmii (4  [VccienoBaTenbckasi paboTa «BvsiHuereTepoaykClHa Ha rnpopactaHue (POCT Hapas3HbIX CTaZUsIX, B KOJIOTHU
q) Pa3HBIXYC/I0BUSIX) Pa3/IAYHbIXPACTEHUM ». (IATUMK OCBEI|eHHOCTH,
[MpakTuueckast pabora «/HceKTapuu: rpaBuia UyC/I0BUS pa3Be/leHusl TI0Ie3HbIX HaCEKOMBIX». B/IQ’KHOCTHU U
TemriepaTypbl).
MUKpPOCKOIT
L1(pPOBOH,
MUKpOIIperiaparhl




Tema 5. BogHas, [TpakTrueckasi pabota «KopHeBoe mapyienue».[Ipaktrueckast paboTa Lludposas
necyaHasi «[TpUroToB/ieHKe TIperapara yCThbHIl METOZIOM CJieTKa». MccienoBaTenbckue paboThl «BrvstHye mabopatopust o
MOYBeHHasA YCJIOBUM COiepKaHusi pacTeHUI Ha KOJTMUeCTBOYCThUL». SKOJI0TMU
KYyJIbTYPbI, UX [MTpakTrueckas pabota «PyHKIMOHAIbHAS TUAarHOCTUKA PACTeHUM MOAKTUBHOCTH XJIOPOII/IACTOBY. (JaTuMK OCBEILIEHHOCTH,
npUMeHeHHe B VccnenoBaTenibcKast pabota «Ornpenenenrexaopodusina A u B, oljeHka GOTOCHHTETHUECKOH BJI&YKHOCTH U
BbIpall[iBaHUU AQKTMBHOCTH PacTeHUN U (aKTOPOB, BJIUSIOIIMX Ha Hee». TemriepaTypbl).
pacTeHH. [TpakTrueckasi pabota «Asparus, COz u O». [IpIXxaHue pacTeHHI». MuKpOCKO
dusnosiorus [TpakTrueckast pabota «/IpIxaHe pacTeHHIA: OLjeHKa MHTeHCHBHOCTHU AbIXaHWsI PaCTeHHH Y TUIOZI0B».  [(POBOM,
pactenuii (8 u) ViccnemoBaTe/ibCKre paboTel «BustHEe criocoba BhIpal[iBaHus (COCTaBa MUTATeTBHOM CMECH, CXeMbl [MUKPOITperiapaThl
BHECEHUS) Ha POCT U Pa3BUTHS Pa3/IMUHBIX paCTeHUM».
Tema 6. [Inckyccus «/JomecTuKalusi, BCe id pacTeHUs! U )KUBOTHbIE, KOTOPbIE JKUBYT PsiIoM C yesioBeKoM uM  [Lludposast
Ky/nbTypHBIE 0/IOMAILHABAIOTCH? maboparopwusi 1o
pacrenns. MO>KHO /I CUMTaTh TapakaHa OZ,0OMalllHEHHbIM >KUBOTHBIM?». PKOJIOTUY
[TpakTrueckast pabora «MoguduKarMoHHast U3MEeHUHUBOCTD (JIUCTbSI, UTOJIKUA C OFHOTO JIepPeBa)». (#aTUMK OCBEILIEHHOCTH,
CoBpemenHbie [MpakTrueckas pabota «I'eH — MHCTPYKILUs 110 cOOpKe K/eTKH (Ha Oucepe Wi KOHCTPYKTODE)». BJIaYKHOCTU U
ACMEeKThI Ce/IeKIUH [TpakTuueckast pabora «MyTarus Ha Oyrepopoze (Jiro6oii 00BeKT 13 TIpebIAyIIel paboThl, re TemriepaTyphbl).
(20 4) M3MeHeHHe UHCTPYKLIMY TPUBEZET K M3MEeHEHHUIO BHEIIIHETO BH/Ia 00beKTa)». MUKpOCKOIT
[TpakTrueckast pabota norpyrmmam «OTKy/ja Ha HallluX CTOJaX (hPYKThI/OBOIIN/3/TaKm». LppOBOH,
[MTpakTrueckas pabota «BbIpaiuBaeM ropox. KakmpoBecTH CKpeIBaHUe Y TOPOXa». MUKpOIIperiaparhl
ViccnenoBaTenbckasi paboTa «BripalijuBaHye pacTeHH B POOUPKe» (MOXKHO BOCITO/Ib30BATHCS
pe3y/nbTaTamMu NpebIAYLIHUX SKCIIEPUMEHTOB 10 COCTaB/IE€HUIO0 MUTATe/IbHbIX PACTBOPOB /ISt
pacTeHui).
[TpakTryeckas paboTa «['eHOMHbIe HOXKHHILIBI (MoiesipoBaHue paboteicucteMbl CRISP-Cas)».
Tema 7. [MpakTuueckast pabora «IIpegensHo gonycrumbieKoHeHTpanuu ([1I1K) 1 MeTob1 KOHTPOJIS Lludposas
PacruTenbHast 0e301aCHOCTU PACTUTETbHBIX TTPOAYKTOBITUTAHUSI». mabopatopwist o
npoayKius (8 u) ViccnenoBaTesnbckasi paboTa «OlieHKa KauecTBaBbIpallleHHOW MUKpO3esieHn» (Jinbo cBosi, OO0 13 SKOJIOTMY
MarasuHa). (JaTYMK OCBEILIeHHOCTH,
[MpakTrueckast pabora «MeTo/bl OL[eHKH KauecTBa PaCTUTe/TbHOUITPOAYKLMH: XpaHeHue 1 BJIaYKHOCTH U
COXPaHHOCTh MMUTATETLHBIX BeIeCTB»(I10 JOCTYITHOMY 000PYZOBaHUIO). TemriepaTypsbl).

ViccnenoBaTenbckasi pabota «Omnpesenenye BuTamrHa C MeTo[oM 06paTHOTO TUTPOBaHUS BIIOZAX HA
pa3HOM cpoke(crocobe) XpaHeHUs».

MUKPOCKOTIT
L1(pPOBOH,

MUKDOIIperiapaThbl




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

Viciosib30BaHue 000py/ 0BaHMs]

UTabopaTopHast paboTa «BbifjesieHre YMCTOM Ky/bTyphl OakTepuii. MeTo pa3BejeHHM.
MeTo/ MCTOLAIOLLIErO LITPUXa».

UTabopatopHasi pabota «Moposioruueckasi XxapakTepUCTHKA BbIIeIEHHOM UMCTON
Ky/IbTYPbI: XapaKTEPUCTHKA KOJIOHUH, (hopMa OAKTEpPH, TUIT KJIETOUHOM CTEHKU».
UTabGopatopHast paboTa «CpaBHeHHe pOCTa MUKPOOPraHHW3MOB Ha uallke 6e3 u ¢
mo0aB/IeHUsI aHTHOMOTUKOB.

ViccnemoBaTenbckasi paboTa «IToMCK MUKPOOPraHU3MOB, 00/1a[Jaf0IUX aHTarOHUCTUUECKON

AKTHBHOCTBIO.
lccnenoBatenbckas paboTa «BbiziesieHre MOJIOUHOKUCTIBIX OaKTepHid, UCC/ieJOBaHKEe MX

Tembl JeATe/NbHOCTHIIKO0/IbHKOB

Tema 1. [TpakTUueckast pabora

B1oTexH0/10TrusA «[TpuMepbI MpUMeHeHUs1 OM0/IOTHYEeCKUX 0OBEKTOB B TBOEHKU3HU».

(4 4)

Tema 2. [TpakTuka. JlabopaTtopHas paboTta «®UKcUpoBaHHbBIe TIperiapaThl OakTepuii.OnpeziesieHre [Tudposas 1abopaTopus 1o

Muxkpobuonorus(12 (hOpMBITIPE/I/I0’KEHHBIX KY/IbTYP MUKPOOPTaHU3MOB, UCTIO/b3Ys TIPOCTOM METO/] OKPaCKH». 9KOJIOTUU

) UTabopaTopHast paboTa «OmnpeziesieHye TUIA KJIeTOUHOW CTEHKU METOZIOM OKPAIlTUBaHUS (ZaTUMK OCBEILIEHHOCTH,
ro ['pamy» (Mpy HaMUMK peaKTHBOB). BJIQ)KHOCTHU U
UTabopaTopHast paboTa «[IpUroToB/ieHre NPYKU3HEHHBIX TPerapaToB MOJIOYHOKHC/TBIX TemriepaTyphbl).
OakTepuii». MUKPOCKOIT 1[H(POBOH,
UTabopaTopHast pabota «IToceB cMbIBa C PyK Ha yaiiku [TeTpu». MUKPOTIperiapaThl




Tema 3.
JyKapuoTHUeCcKHe
OpraHu3MbI B
0MOTEeXHO/I0THH
(n/1ecCHeBbIe IPUOBI,
AP 0XOKH,
Boiopocn) (12 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 YCIOBUSAX».

[TpakTUueckast pabora «MeTobl OIIeHKH CBOMCTB X/1e00TIeKapHBIX [IPOXIKEH.
Ocob6eHHOCTH TIPUMeHEeHHs TIPeCCOBAaHHBIX,CYLIIEHbIX U MHCTAHTHBIX JAPOXOKeH».
ViccnemoBaTenbcKasi paboTa «BrusiHyie GU3MKO-XMMUUYECKHX (haKTOPOB Ha KaueCTBO
OUOTeXHOIOrUYeCcKOor poAyKIHK (KBac, Kedup, CoIp, x1eb 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,
HaciegcrBeHHas epeBa)». MUKpOIIperaparhl
uH(popmanus (8 u) [TpakTueckast pabora «I'eH — UHCTPYKLIUS TTIOCOOPKe K/IeTKHU (Ha Oucepe Wi KOHCTPYKTOPE)».
[MTpakTrueckas pabota «MyTauus Ha Oyrepbopose (7000t 00beKT U3 MpeAbIAyIIerpadoThl, rie
M3MEeHEeHHeNHCTPYKIMK TIPHBe/IeT K M3MeHEeHHUIO BHEIIIHero BH/a 00beKTa)».
Tema 5. [IpocMOTp AOKYMEeHTaNbHOIO (prIbMa O BUpyCax. MuKpOCKOI L1 pOBOH,

Bupycosorus (6 1)

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

MUKDOIIPeriapaThbl

Tema 6. I'ennas
WH)KeHepHs
OuoTexHosiorum (8 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
5KOJIOTUU

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

MUKDOIpernapaThl




Tema 7.
buorexHo/ioruu B
PKMBOTHOBO/ICTBe (8 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».

ViccnenoBaTenbckasipabora «O1jeHKa KaueCcTBa MOJIOUHOUITPOAYKLIU».

Tema 8.
buorexHo/1I0rUH B
pacrenueBo/crie (10 u)

[TpakTUueckast pabora «BbipariyBaem ropox.Kak mpoBecTy CKpeIlrBaHue y ropoxay.
[TpakTrueckast pabora «['eHOMHbIe HOXKHHLIBI (MO/e/TMPOBaHUe PA0OThHI CUCTEMBI

CRISP-Cas).

ViccenoBaTenibcKasi paboTa «BripalijiBaHue pacTeHuid B MpoOUpKe» (MOYKHO BOCITOJ/Ib30BaThCS
Pe3yibTaTaMy TIPeJbIYILHUX SKCIIEPUMEHTOB 10 COCTaB/IEHHUIO MUTATebHBIX PACTBOPOB [I/Isi
pacTeHuit).

Lindporast 1abopaTopusi 1o
5KO0JIOTUH

(HaTUMK OCBEILIEHHOCTH,
B/I&XKHOCTU U
TemriepaTypbl).
MuKpocCKoIT 1{i(pPOBOH,
MUKpOIIperaparsl




Mojaynb «MosieKy/isipHble 0CHOBBI (pu3no/10ruu M (papmakosiorum» 9 Kiaacc(68 yacos)

ouosorus (20 u)

[TpakTuueckast pabora «OrnpeiesieHre Kauectsa npernapatoB [THK ¢ momMoiiisio
criekTpooToMeTpur» (TIPY HAJTMUKHU 000PYIOBaHUS).

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

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

[MTpakTrueckas pabota «Cuia mpoMoTOpa».

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/ BATAMHUHOB B MMULLIEBBIXTIPOJYKTaX». 5KOJI0TUU
xumus (20 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
(28 4)

lccnenoBaTenbckasi paboTa «JKCIepruMeHTa TI0 OTpefie/IeHUI0 TOKCUYHOCTH BellleCTB

Ha apTeMUUSIX».

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

peLienTOPOB B MO3re MbILLe».

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».
[TpakTrueckast paborta «['McTo/OrHUecKre mpernapaTbl HEPBHOWCHUCTEMBI».




Mopayab «MoJieKy/asspHbIe 0CHOBBI cejieKIun» 9 Kiacc (68 uacoB)

ouosiorus (20 u)

[TpakTHueckasi pabota «OrnpegeneHre KauecTsa mperaparoB [THK ¢ momMoIibro
criekTpooToMeTprK»(ITPY 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 Oa3ax 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
(20 4)

PoneBasi urpa «AJienm».

VccnenoBaTenbCKUii poeKT MyTareHHbie (haKTOpBI.

PoneBasi urpa «Cyzab0a KieTku». ['eHbI-T1epeK/rouaTeIu.

IIpakTrueckoe 3afaHre «AJTOPUTMBI /151 KJTETOK».

[TpakTHueckoe 3aaHue «EguHO0Opa3ue 1epBOro MOKOJIEHUs».

[IpakTHueckoe 3asaHue «PaciiernyieHrue BO BTOPOM ITOKOJIEHUW».

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

[IpakTrueckoe 3azaHve «Pelerka [TeHHeTa».

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

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

MUrMeHTa B KJIeTKY)».

MMUKpOCKOM L{(pPOBOIA,
MMKpOIIpernaparhl




Tema 3. [TpakTrueckoe 3a/laHve «4acTOThI asiiesieid,reHOTUINOB U (PeHOTUTIOBY. MuKpocCKorT 1j1i(pPOBOH,

MoJieKky/isipHbIe ViccneoBaTe/bCKUM MPOEKT «AHa/IN3 reHeTUUeCKOM CTPYKTYPhI NOMY/IALUU(Ha OCHOBe MUKpOIperiapaThl
O0CHOBBI cesieKIum (28 3aKoHa Xapau-Balinbepra)».
u) PoneBasi urpa «3¢¢HeKTOyTHIIOUHOTO TOPJIBILIKAY.

PoneBas urpa «EcTecTBeHHBIAOTOODY.

VccnemoBaTenbCcKuepaboThl «MoaubrKalMoOHHAsTU3MEeHUNBOCTb PaCTeHUH B TIpeiesiax
Balllero MeCTa >KUTeJ/IbCTBay.

[IpakTHueckoe 3asjaHe « ATPOHOMBI».

[TpakTHyeckoe 3afiaHue «["oMoi0rnyeckue psifibl Hac/ieJCTBEHHOMU3MEHUNBOCTU.




