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BBEJEHUE
CoBpeMeHHBIN y4eOHBIM mMpollecC HampaBlIeH HE CTOABKO Ha JIOCTUXKEHHE
pe3yJIBTaTOB B 00JIACTU MPEIMETHBIX 3HAHUM, CKOJBKO HA JIMYHOCTHBIA POCT peOeHKa.

OOyueHue o HOBBIM 00pPA30BATEIBLHBIM CTaHAApPTaM MPEyCMaTPUBAET OPraHU3AIUIO

NeATeIbHOCTH PeOEHKa, KOTopas CIIOCOOCTBYET PacKpHITHIO BHYTPEHHETO IMOTEHIMAalIa

KaXXJIOTO YUCHHKA, Pa3BUTHE U MOJJIEPKAHUE €T0 TalaHTa.

OnHUM U3 KITIOYEBBIX TPeOOBaHU K OMOJIOTMUECKOMY 00Pa30BaHUIO B COBPEMEHHBIX
YCIIOBUSIX SIBIICTCSl OBJAQJCHUE YYAIIUMUCS MPAKTUUYECKUMU YMEHHUSIMU M HaBBIKaMH,
MPOEKTHO — MCCJIEIOBATEIBCKON JeaTenbHOCThIO. [Iporpamma «B Mupe Ouomorum»
HarpaBjieHa Ha (opMUpOBaHWE Yy YydYalluXcsl  HMHTEpeca K H3YYEHUIO OHOJIOTHH,
pa3BUTHE MPAKTUUYECKUX YMEHHUH, MPUMEHEHHE TMOJIYYCHHBIX 3HAHWUW Ha MPaKTHUKE,
MOJIOTOBKA YYAITUXCS K YYACTHUIO B OJTUMITHAHOM JIBUKCHUU.

Peanuzanust jgaHHONW MporpaMMmbl  €CTECTBEHHOHAYYHOW  HANpPaBICHHOCTU
peaycMaTpruBaeT HMCIOJIB30BaHUE OOOPYIOBaHUS, CPEACTB OOYYEHHS W BOCIUTAHUS
Ientpa «Touka pocrar.

Pasnen 1. Kommuiekc OCHOBHBIX XapaKTePUCTHK o0Opa3oBaHusi: o0beM,
coliep:kaHue, IJIAHUPYeMble pPe3yJibTaThl

1. 1TlosicHuTeNnbHAs 3amUCKa

[Iporpamma  gononHutensHoro ob6paszoBanust «Touka Pocta» cocrtaBieHa Ha
OCHOBE HOPMATUBHO-TIPABOBOM Oa3bl

Hopmamueno-npaeosoe obecneuenue
* ®depaepanbHbIM 3aKkoHOM OT 29.12.2012r. Ne273-D3 «O6 obpazoBanuu B Poccuiickoii

denepanuny.

e [lpukaz Munnpocsemennss Poccuum or 09.11.2018 Ne 196 «O6 yTBepxaeHUU
NopsiIKa OpraHu3allid W OCYIIECTBIEHHUS O00pa30BaTeIbHON NESITEIbHOCTH 10
JIOTIOTHUTETbHBIM 00111e00pa30BaTeIbHBIM MTPOrpaMMam.

e Konnenuue pa3BuUTHS JOMOJTHUTEILHOTO oOpazoBaHus B P®, yTBepkIeHHOU
pactiopsikenueM  I[IpaButensctBa P® ot 04.09.2014r.  Nel72, mnpukazom
MunucrtepctBa npocsemieHuss PO or 09.11.2018 . Ne 196 «O6 yTBepxkaeHuu
NopsiIKa OpraHu3allid M OCYHIECTBIEHUA 0Opa30BaTeNbHON NIEATEIbHOCTH I10
JIOTIOTHUTETBHBIM 00111e00pa30BaTeIbHBIM ITPOrPaMMam.

* Crparerueii pazButus BocnuTanus B Poccuiickoit denepanuu Ha niepuon ao 2025
roga (yrBepxkiaeHa pacnopspkenuem IlpaButensctBa Poccuiickoit ®denepauuu oOT
29.05.2015 . Ne 996-p).

* [locraHoBienueM [7aBHOrO roCynapCTBEHHOIO CaHMTapHOro Bpada PO or
28.01.2021 Ne 2 «O6 yrBepxaenun CanlluH 1.2.3685-21 «I'urnenunyeckue
HOPMaTHUBHI M TpeOOBaHUS K 0OecTieueHn0 0e30MacHOCTH U (M) OE3BPEIHOCTH IS
qesioBeka (PaKTopoB Cpesbl OOUTaHUS Y.

[IporpaMma crnocoOCTBYET O3HAKOMJIEHUIO C OpraHU3alMedl KOJIEKTUBHOTO U
WHJMBUAYaJIbHOTO KCCJIEIOBaHUs, OOYyYEHHIO B JIEMCTBUU, TIO3BOJISIET 4YepeNOBaTh
KOJUIEKTUBHYIO W HHIMBUAYAJIBbHYIO JEATEIbHOCTb. Te€opeTHyeckuil marepuai
BKJIIOYAeT B ce0s BONPOCHL, KAaCAlOIIMECS OCHOB IPOEKTHO-UCCIEA0BATEIbCKOM
NEeATEeNIbHOCTH, 3HAKOMCTBA CO CTPYKTYPOUl pabOTHI.

1.2 HoBu3Ha, aKTyalbHOCTD U M€Iaroruueckas 1ejiecooopa3HocTb IpOrpaMMbl



AKTyaJIbHOCTh  NporpaMmbl.  OTIMYUTENBHBIE OCOOCHHOCTH  IPOTPAMMBL.
[Iporpamma HampaBiieHa Ha (OpMUpPOBaHUE Yy YYAIIUXCA CTOMKOM MOTHBALMM TS
M3y4YeHUs OUOJIOTMYECKUX HAayK, paclIMpeHue 3HAHUM 1O OWOJOTUU U DKOJIOTHUH,
dbopMHUpOBaHNE OCO3ZHAHHOTO OTHOIICHUSI K MUPY KUBOU MPUPOBI, PA3BUTHE UHTEpECa
K MEIUIIMHCKUM HayKaM, IOBBIIIEHHE O0Opa3oBarelbHOro ypoBHs. lIporpamma nmaer
BO3MOXKHOCTb yYalIUMCs BbIOpaTh CBOM «OUOJIOTUYECKUN MyTh», U MOBBICUTH YPOBEHD
MOJITOTOBKH K SK3aMEHaM.

HoBu3na nanHoii o0pa3zoBaresibHOI MPOrpaMMbl B TOM, 4YTO JJaHHAsl IIporpaMmma
HOCHUT pa3BUBAIOIINNA XapakTep, LENbl0 KOTOPOW sBIseTca (POPMUPOBAHHUE MOMCKOBO-
HCCIIEIOBATEIbCKUX, KOMMYHUKATUBHBIX YMEHUN KOJIbHUKOB, MHTEJICKTA YUAIIUXCS.
3aHATUS ~ pa3/ielieHbl HAa TEeopeTUuYeckue M mpakTudeckue. [lpuyuém nedarenbHOCTh
MOXKET HOCUTh KaK IPYMNIOBOM, TaK U UHIUBUIYAJIbHBIN XapakTep.

Ilenaroruyeckasi 1eJecOOOPA3HOCTL TIPOTPAMMBI  3aKJIIOYACTCS B TOM, YTOOBI:
CIOCOOCTBOBATh CUCTEMATU3AIIMN OMOJIOTHUECKUX 3HAHHU M, TTOTYYEHHBIX BO BpEeMsI
oOyuyeHusi B 00111€00pa30BaTEIbHON IIKOJIE, BOCIOIHUThH MPOOEsbl, MOTYyYEHHBIE MPU
U3YYCHUU TMpeaMeTa OUOJIOTHH, PACIIUPHUTh MMEIOIIUECS Y yYalluXCcs MPOrpaMMHBIC
OMOJIOrMYEeCKHUEe 3HAHUS C ENbIO MOJTOTOBKU K SK3aMEHaM, K MOCTYIUICHHUIO B y4YeOHbBIE
3aBE/ICHUsI, a TAK)Ke K OMOJIOrMYECKUM OJTMMITHA]IAM.

1.3 Llenpb 1 3a1a4u TONOTHUTEIBHON 00111€00pa30BaTEIBLHON MPOTrPaMMBI

Heab: co3zmanue ycioOBHM Ui YCHEIIHOTO OCBOCHHS YYAIlUMHCS MPAKTUYECKOU
COCTABIIAIONICH IIKOJIBHONW OMOJIOTUN U OCHOB MCCIIEIOBATEIBCKOM 1€ITEbHOCTH.
3agaum:

IIpeomemnvle:

1. ®opmupoBaHHE CHUCTEMbl HAyYHBIX 3HAHUH O CHUCTEME >KHBOW MPHUPOABI U
HayaJbHBIX MPEACTABICHUN 0 OMOJOTrHYECKUX OOBEKTaX, Mpoleccax, SIBICHUSIX,
3aKOHOMEPHOCTSIX;

Memanpeomemmubvie:

2. IpUOOPETCHUE OIbITa KCIOJb30BAaHUS METOOB OHOJOTHMYECKOM HAyKu s
IIPOBEJICHUST HECTIOKHBIX OMOJIOTMUECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHUU U HABBIKOB MPOEKTHO — MCCIIEIOBATEIBCKON IeITENbHOCTH;

Jluunocmmuuwie:
4. MOATrOTOBKA yYalIUXCS K yUYaCTHIO B OJTUMITUATHOM JIBUKEHUU;
5. gopmupoBaHHE OCHOB HKOJOTUYECKON TPAaMOTHOCTH.
[Tpu opranuzaiuu oOpa3oBaTEIBHOTO Mpoliecca He0OX0UMO OOpPaTUTh BHUMAaHUE HA
CJIETYIOIIINE ACTIEKTHI:
co3manue mopThOoINO yUCHHKA, TTO3BOJISAIONIEE OIICHUBATh €T0 JIMYHOCTHBIM POCT;
UCIIOJIb30BAHUE  JIMYHOCTHO-OPUEHTUPOBAHHBIX  TEXHOJIOTUH  (TEXHOJOTHUS
Pa3BUTHS KPUTHUUECKOTO MBIIUICHUS, TEXHOJOTHUS MPOOJIEeMHOro OOydeHus,
TEXHOJIOTHSI 0Oy4YEeHUSI B COTPYIHUYECTBE, KEIC-TEXHOIOTHsI, METOJ] TPOEKTOB);
OpraHu3anus MPOEKTHOW MAESATEIbHOCTH IIKOJIHHUKOB M TMPOBEICHUE MHHMU-
KOH(EepeHIIHiA, TO3BOISIONTUX MKOJIBHUKAM MPEICTABUTh WHIUBUIyaTbHBIC (VITH
IPYIIIOBBIE) TPOEKTHI O BHIOPAHHOW TEME.

1.4 OcobGeHHOCTH BO3PACTHOM I'PyHIbI I€TEH, KOTOPBIM aJipecoBaHa Mporpamma.
JlaHHas mporpamMma npeaycMoTpeHa Ha 15 yenoBek pa3HOBO3PACTHOW Kareropuu

Ha 0a3e IIKOJbI.



Ha 3ansaTusix yyamnmecs onuparoTcsl Ha MOJyYEHHbIE 3HAHUS 1O OMOJIOTHU, YTO
MO3BOJISIET OBICTPO U JIETKO OBJIAJI€BaTh HOBBIMU 3HAHUSIMH, MPABUIIBHO U KaY€CTBEHHO
BBITIOJIHATH MPAKTUUECKUE 3aJaHUS.

1.5 Anpecar nnporpamMmsbl, CpOKHU peain3alvu, HalpaBIC€HHOCTb

Ypoeenv npozpammout — 6a30BbIiA.

BrinonHenne MHIMBUAYAJIBHOTO 3aJaHUs: CaMOCTOSITEJIBHBIM  BBIOOp TeM
peOEHKOM, MHTEpecHBIX sl u3ydeHus. CocTaBieHHUE IulaHa PadOThl MO H3YYCHUIO
TEMBbI, HAITMCAHUIO PA0OTHI C OMOPOI HA MPEAJIOKEHHBIEC TIEIar0oroM BapUaHTHI.

Hanpaenennocmp — ECTEeCTBEHHOHAYYHAS.

Aopecam npocpammul: netv B Bozpacte 11 — 18 net.

B sToMm Bo3pacTe peOEHOK OKa3bIBaeTCsl Ha MOPOre peaibHOW B3pociion >ku3Hu. bes
JIOCTATOYHOM yBEPEHHOCTU B cele, MPUHATHS ce0s OH HE CMOXKET OMpPEACNIUTh CBOU
JNAJIBHEHIINHN M1y Th.

[leHTpanbHBIM k€ HOBOOOpa30BaHHEM IEpPUOAA CTAHOBUTCS CaMOOMpEeIeHue,
npodeccuoHanbHoe M JUYHOCTHOE. Co3/MaeTCsl TaKk Ha3bIBa€MbIN KU3HEHHBIN IJIaH:
CTapIICKJIACCHUK PENIaeT, KeM OBITh (MpodeccuoHaabHOe CaMOOIpeaeeHNEe) U KaKUM
OBITH B CBOEH OyayIIel ®U3HU (JINTUHOCTHOE MJIM MOPAJIbHOE CaMOOTIPEICIICHHUE).

Eme oamH MOMEHT, CBSI3aHHBIM C CaMOONpPEACIICHHEM, - W3MEHCHHE Y4eOHOM
MOTHBAIIUH. CrapuieksiacCHUKU, BEAYITYIO NEeATeIbHOCTh KOTOPBIX OOBIYHO
Ha3bIBAIOT yUeOHO-TIPOPECCHOHANIBHOM, HAUMHAIOT ~ paccMarpuBarh  ydeOy — Kak
HeoOXoauMyto 0asy, MpeanochuUiKy Oymymield npodecCHOHANIBHON aesTenbHOCTH. WX
UHTEPECYIOT, TJaBHBIM 00pa3oM, Te€ TMpeAMETHI, KOTOpble WM OylyT HYXHBI B
JanbHeiIIeM, UX CHOBa HAUWHAET BOJHOBATh yCIIEBAEMOCTb, MOSIBISIETCS] CO3HATEIBHOE
OTHOIIIEHHUE K YYEHUIO

Cpoxu peanuzayuu npozpammot.

[Iporpamma paccuutana Ha 3 roma oOydeHus. [IpomoKUTETBHOCTH OJHOTO
3aHSATHS PaBHO OJJHOMY aKaJleMUYeCKOMY 4acy (45 MUHYT).

| ron 0O6yuenus — 136 gaca. Yactora 3aHsaTHi — 4 pa3a B HEEIO M0 45MUHYT.

II rox o6yuenus — 136 gaca. Yacrora 3aHsaTuii — 4 pa3a B HEJIEJIO 110 45SMUHYT.

IIT rog oOyuenust — 136 gaca. Yacrora 3aHsaTHil — 4 paza B HEACTIO 110 45MHUHYT.

['pynmel popMUPYIOTCS C yU€TOM HHANBUAYATBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
JeTEN.

Dopma 3anamuil — rpynmnosad. KonruecTBo yyamuxcsi B Tpynne MakCUMaJlbHOE
— 15, muaumansHOE — 15.

[Inanupyemble pe3ysbTaThbl

TpeGoBaHusi K YPOBHIO 3HAHMH, YMEHHIlI ¥ HABBIKOB 110 OKOHYaHHIO
peajin3alMu NPpOrpaMMbI:

UMETh TMpEACTaBIeHHE 00 UCCICAOBaHUHN, TPOCKTe, cbope U o00paboTKe
nH(GOpPMAINH, COCTABICHUH JIOKIIAa, ITyOJINIHOM BBICTYIUICHUH;

3HaTh, KaK BbIOpATh TEMY UCCIENOBAHUS, CTPYKTYPY UCCIIEIOBAHMUS;

YMETh BUJIETh MPOOJIEMY, BBIJIBUTaTh TUIIOTE3bI, TUIAHUPOBATH XOJ UCCIIEI0BAHU,
JlaBaTh OIMpENeNeHUs MOHATHAM, Pab0TaTh C TEKCTOM, JI€TIaTh BHIBOJIBI;

yMeTh paboTarh B TpylIe, MPUCITYIIMBATHCS K MHEHHUIO YJIEHOB TPYIIbI,
OTCTauBaTh COOCTBEHHYIO TOUKY 3PEHUS;

BJIa/IETh TUIAHUPOBAHUEM U NMOCTAHOBKON OMOJIOTMUECKOTO SKCIIEPUMEHTA.



1.6 IInanupyemble pe3ysIbTaThl
Ilnanupyemuwle pezynomamol
JIuunocmmuoie pesynomamel:
3HAHWSI OCHOBHBIX MPUHIIUIIOB U MTPaBWJI OTHOIICHHS K KUBOW MPUPOIE;
pa3BUTHE II03HABATEIBHBIX HWHTEPECOB, HAIPABICHHBIX HA HW3YYCHHE IKUBOMN
TIPUPO/IBI,
Pa3BuTHe WHTEUIEKTYal bHBIX YMEHHH (JOKa3bIBaTh, CTPOUTH PACCYXKICHHS,
aHAJIM3WPOBATh, CPABHUBATH, JICJIaTh BBIBOALI U JIPYTOC);
ACTETHUYECKOTO OTHOIICHUS K JKUBBIM OOBEKTaM.
Memanpeomemmuwie pezynomamul:
OBJIQJICHUE COCTABIISIFOIIIUMHU HCCIICIOBATCIIbCKON ¥ IMPOEKTHON NESITEIbHOCTHU:
YMEHHE BHUACTh NPOOJIEMY, CTaBUTh BOTPOCHI, BBIJIBUTaTh THIOTE3bI, JaBaTh
ONpECIICHUST  TOHATUSAM,  KJIacCU(UIMPOBATh,  HAONIONATh,  IPOBOIHTH
OKCIIEPUMEHTBI, JIeJIaTh BBIBOABI M 3aKIIOYCHHS, CTPYKTYPHUPOBaTh MaTepuall,
OOBSICHATD, JJOKA3bIBATh, 3AIIUIIATH CBOH HJICH;
yMeHHE paboTaTh C pa3HBIMH HMCTOYHHKAMHU OHOJIOTHYECKON WH}OpMaImw,
aHAJIM3WPOBATh M OIICHWBATh MH(POPMAIIUIO, TPEOOPA30BBIBATE HHPOPMAIIUIO U3
OJTHOM (POPMBI B JIPYTYIO;
YMEHHE aJeKBaTHO WCIIOJIb30BaTh pPEYCBBIC CPEACTBA JJIS  JUCKYCCHU U
apryMEHTAIlMd  CBOCH  TMO3WIIMHM, CpPaBHUBATh pa3HbIC TOYKH  3PCHMS,
apryMEHTHPOBATh CBOIO TOYKY 3PCHHSI, OTCTAaUBATh CBOIO TIO3UITHIO.
Ilpeomemmnowie pezynomamol:
1. B no3naBarenbHOU (MHTEIJIEKTYyaIbHOMN) cdepe:
BbIJIEJICHUE  CYIIECTBEHHBIX MPHU3HAKOB OHMOJOTHYECKUX OOBEKTOB U
IPOIIECCOB;
KJIaccuuKaius — OonpeeIeHue TPUHAIIEHKHOCTH OHOIOTHYeCKUX 00BEKTOB
K ONPEAECITCHHON CUCTEMaTUY€CKOU TPYIIIIE;
00BsICHEHNE POIN OMOJIOTHH B PAKTHUECKON JEATEILHOCTH JIIOCH;
CpaBHEHHE OMOJIOTUYECKUX OOBEKTOB U MPOIECCOB, YMEHHUE JENIaTh BHIBOJIBI U
YMO3aKJIIOUCHHs] HA OCHOBE CPaBHEHUS;
yMEHHE padoTaTh C ONMPEACIUTEIISIMH, JTaOOPATOPHBIM 000PYITOBAHUEM;
OBIIQJICHUE METOJaMU OWOJOTMYECKOW HayKd: HAOTIONeHWEe M ONHCaHUE
OMOJOTHYECKUX OOBEKTOB M TPOIECCOB; IMOCTAHOBKA OHMONOTHYECKUX
AKCIIEPUMEHTOB M OOBSICHEHUE UX PE3YTBTATOB.
2. B 11IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:
3HAHME OCHOBHBIX MPABUJI TOBEICHUS B TIPUPOIE;
aHaJM3 U OIICHKA TOCIEACTBUMN JACATEIHHOCTH YEIOBEKA B MPUPOJIE.
3. B cepe TpynoBoii 1eSITEIBHOCTH:
3HAHHE U COOJIOAICHIE TPaBIII PabOTHI B KAOMHETE OMOJIOTHH;
coOronieHne mpaBui paboThl C OMOIOTHYECKUMHU MTPUOOPAMU U HHCTPYMEHTAMU.
4. B acretnyeckoit cepe:
OBJIIQJICHUE YMECHHEM OIICHUBATh C CTETHUYECKON TOYKU 3PCHHS] OOBEKTHI KUBOU
TIPUPOJIBI.
Yuawuecsa 6yoym snams:



® YYAIIUNCS yMEET IMOHUMATh MPOLIECCHI, IPOUCXOAAIINE B OKPYKAIOLIEM MUPE Ha
OCHOBE COOCTBEHHBIX HAOJMIOAEHUWH W  €CTECTBEHHOHAy4YHOIO  MOAXOAa,
(opMynupoBaTh HAYYHO 0OOCHOBAHHBIE BBIBOJIBI;
* yyaliuiics BiaJeeT HaBbIKAMHU aHal3a MH(MOpPMALMU W TPEJICTaBICHUS Mepen
ayIMuTOpUel pe3yabTaToOB CBOEH paboThI;
® YYAIIUNCI JEMOHCTPUPYET OTBETCTBEHHOE OTHOIICHUE K IIPUPOIE POLHOIO Kpasi,
IIPUPOJIHOMY JOCTOSIHUIO CBOEU CTPaHbl, IJIAHETHI B LIEJIOM;
* yyamwuiics BiageeT HHPOPMALMOHHBIM MMOTEHLIHAIOM O NYTAX MNOCTPOEHUs
UHAUBUAYaIbHON Npo(heCcCHOHAbHON TPACKTOPHUH.
Yuawuecs 6yoym obyuenwi:
* yyamuiics Biajeer 1a00paTopHBIMU IPUOOpaAMU;
* JIEMOHCTPUPYET HEKOTOpble MOpPOMETpUUecKre U (PU3MOIOTHUECKUE IOKa3aTeIu
3I0POBBS IIKOJIbHUKOB;
* yMeeT CTaTUCTHYEeCKU 00padaTbiBaTh pe3ynbTaThl HCCIEAOBAHMIA;
* yMeeT NPEACTABIATh CBOU PE3YJbTaThl IEPEl ayIUTOPUEH;
* ymeeT paboTaTh C HAyYHOU JINTEPaTypOK;
* ymeeT opOpMIISITH PE3yNbTaThl CBOMX HMCCIEIOBAaHUN B BUJIE TE3UCOB pedeparoB u
CTaTeu.
Pasznen 2. KoMmiuiekc  OpraHM3aliMOHHO-TIEJATOTHYECKHX  YCJIOBMH,
BKJIIOYAKOIUA (POPMBI aTTECTALMI)
CrtpykTypa nporpamMmbl
[Tpu u3yueHuu pas3aesnoB NIKOIBHUKA CMOTYT ITOYYBCTBOBAThH CEOsI B POJIM YUEHBIX U3
pasHbIX oOmacteil Ouonoruu. boraHuka — Hayka O pacTeHHsIX. 300JO0THSl — HaykKa,
IPEAMETOM UW3YyYEHHUS KOTOPOW SBISIOTCS MPEICTABUTENM LApPCTBA KUBOTHBIX.
Muxkonorus — Hayka o rpubax. PuU3MONOrUs — HayKa O XKU3HEHHBIX Mpoleccax.
Okonorusg — HayKa O B3aUMOJCHCTBUSAX OPraHU3MOB C OKPYXKAIOILIEW Cpenoi.
bakrepuonoruss — wHayka o Oakrepusax. OpHUTONOTHS — pasfen 300J0THH,
NOCBSIICHHBIM W3y4YeHHUIO NTUL. buoreorpadguss — Hayka, KoTOopasi H3y4yaer
3aKOHOMEPHOCTH T€OrpaMuecKoro pacnpoCTpaHEHUsS U pacCIpeleNieHus] OpPraHu3MOB.
Cucrematuka — Hay4yHas JUCIUIUIMHA, O KJIacCU(UKAIMHU KUBBIX OPTaHU3MOB.
Mopdonorust uzyuaer BHEIIHEE CTPOCHUE OpPraHu3Ma.
2.1. ConeprxaHue nporpaMmsl
COIAEPXAHUE
MNEPBLIN I'OJl OBYUEHUSI
ILiranupyemble pe3yJjbTarhbl:
JInyHOCTHBIE:
- 3HAHWE OCHOBHBIX IIPUHLMIIOB W IIPAaBWJI OTHOLIEHMs K >XKUBOM IPHUPOIE, OCHOB
37I0pOBOr0 00pa3a >KU3HU U 3J0POBHECOEPETAIONINX TEXHOIOTUI;

- (opMupoBaHUe MOHUMaHUS IECHHOCTH 37J0POBOT0 U 0€30MMacHOr0 00pasa KH3HU;

- c(opMuUPOBaHHOCTH TMO3HABATEIHHBIX WHTEPECOB M MOTHBOB, HAMPABICHHBIX Ha
M3Y4YEHUE IKUBOW TMPHUPOJbI; HWHTEIUIEKTyaJIbHBIX YMEHUM (J0Ka3bIBaTb, CTPOUTH
paccyKJIeHHs, aHAJIU3UPOBaTh, CPABHUBATh, JI€JIaTh BBIBOABI M Jp.); ACTETUYECKOIrO
OTHOUIEHUS K KUBBIM OObEKTaM.



MertanpeamerHbie:

- yYMEHHME OPraHHU30BaTh CBOI YYEOHYIO NEATEIbHOCTh: ONPEAENATHh Lelb PadoThl,
CTaBUTh 3aJauyd, IUJIAHUPOBAaTh — OMNPEAENSATh IOCIEAOBATEIbHOCTh JEUCTBUNA H
MIPOTHO3UPOBATh PE3YyNIbTaThl padoThl. OCYIECTBIATh KOHTPOJIb U KOPPEKIIMIO B CIIydae
OOHapyXeHHUsl OTKJIOHEHMH W OTIUYMN NpHU CIUYEHHH pPEe3ylbTaTOB C 3aJaHHBIM
sTa’goHoM. OLEHKa pe3yJabTaToB padOThl — BBIIECJIEHUE U OCO3HAHUE YYAIlUMCS TOTO,
YTO YK€ YCBOEHO M UTO €l MOAJIEKHUT YCBOEHHUIO, OCO3HAHHE KAYeCTBA M YPOBHS
YCBOCHHS;

- OBJIAACHHC COCTABIAOIINMHA HCCHGIIOB&TGHBCKOﬁ )51 HpOGKTHOﬁ JACATCIIBHOCTH,
BKJIrO4asa yMCHUA BHUIACTH HpO6HeMy, CTaBUTb BOIIPOCHI, BBIABUTATH THUIIOTC3bI, JAaBATbh
ONIPCACIICHUA TTOHATHAM, KJ'IaCCI/I(l)I/II_[I/IPOBaTB, Ha6J'IIOI[aTB, MMPOBOAUTHL 3KCIICPUMCHTHI,
ACJIaTh BBIBOABI U 3aKIIHOUCHUSA, CTPYKTYPHUPOBATH MATCPHUAJL, O6’E>SICHSIT]':>, JO0Ka3bIBATh,
3aluaTb CBOM UACH,

IIpeamerHsbie:

- ymeHue paboTarh C pa3HbIMU HMCTOYHMKAMH HHGPOpPMAlMU: TEKCTOM YyueOHUKa,
HAy4YHO-TIOMYJISIPHOW JIMTEpaTypOM, CIOBAPSIMU W CIPABOYHMKAMH; aHAJIU3UPOBATh U
OLICHMBATh UH(OPMAIIO, TPEOOPA30OBBIBATH €€ U3 OAHOU (DOPMBI B IPYTYIO;

- YMCHHUC CO3dd4BaThb , IPUMCHATbL U Hp606paSOBBIBaTB 3HAKWM U CHUMBOIJIBI, MOACIN H
CXCMBbI IJIA pCIICHUA y‘IC6HBIX M ITIO3HABaTCJIBHBIX 3aJa4

- yMeHHue paboTaTrh ¢ pa3HbIMU MCTOYHUKAMH OHOJIOTHYECKOM MH(OpMAIMU: HAXOIUTh
Ounonoruvyeckyro MHpoOpMaIMioo B TeKcTe yueOHUKa, HAyYHO-TIOMYJISIPHOW JHUTEpaType,
OMOJIOTHYECKUX CIOBAPSIX U CIIPABOYHUKAX.

Yuawuecs 6yoym snamo:

yMEET BBIACIATh CYIICCTBCHHBIC TPU3HAKH  OHOJIOTHYECKHUX  OOBEKTOB
(OTIMYMTENBHBIX TMPU3HAKOB JKMBBIX OPraHW3MOB; KIETOK W OPTraHW3MOB pPAaCTCHUH,
rpuOOB 1 OaKTEepHiA;

yMeeT OOBSCHATH POJIb OMOJIOTHH B MPAKTUYECKON JEATEIBHOCTH JIFONICH; MecTa
U pOJIM 4YeJIOBEKa B TMPHUPOJE; POACTBA, OOITHOCTH IPOUCXOXKJICHHS W DBOJIIOIUU
pacTeHW W >KUBOTHBIX (HA TPUMEpPE COIMOCTABICHHS OTACIBHBIX TPYII); POJH
Pa3TUYHBIX OPTaHU3MOB B JKU3HU YEIIOBEKA; 3HAYCHUsI OMOJIOTHYECKOTO Pa3sHO0Opasus
JUTsL coXpaHeHus ouocdepsr;

yMEET CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI M MPOLIECCHI, YMETh JI€NIaTh BHIBOIBI
¥ YMO3aKJIIOUEHHSI HA OCHOBE CPaBHEHUS;

YMEET BBISBISITH TPUCIIOCOOJEHUS OpPTraHW3MOB K Cpene OOWTaHWs; THIIBI
B3aMMOJICHCTBUS PA3HBIX BUIOB B IKOCHCTEME; B3aMMOCBSI3U MEXKIY OCOOCHHOCTSIMU
CTPOEHUS KJIETOK, TKAHEH;

Yuawuecsa 6yoym obyuenwi:

BJIAJICET TMpaBUIAMHU PAOOTHI C OMOJOTUYECKUMU MPUOOpPaAMU U MHCTPYMEHTAMU
(mpenapoBaIbHBIC UIJIBI, CKAJIBITCIIH, JTYIIbI, MUKPOCKOIIBI).

YMEET CpaBHUBATH OMOJIIOTHUECKUE OOBEKTHI M MPOIIECCHI, YMETh JIeJaTh BHIBOJBI



Y YMO3AKJIFOUCHUSI HA OCHOBE CPABHECHUS

Beegenmne. ( 2 yaca) Bo BBeneHMM ydaliMecsi 3HAKOMSTCS C IUIAHOM paboOThl U
TEXHUKOUN 0€30MaCHOCTHU MPH BBIMOJTHEHUHU JTA00PATOPHBIX PadoT.

1. X3 4ero coctout pacrenue? (20 yacos.)

CrpoeHue pacTUTENBbHON KIETKH.

Teopus Kopenb. Buasl kopueii. BetBnenne kopHsi. 3HaueHue kopHs. [loGer. Ctpoenue
nob6era. CtpoeHue noyek. BugonzMenenus nooeron

JIuct. Ctpoenue koxuupl gucta. CTPOCHHE MSKOTH JINCTA. 3HAUEHUE >KUJIOK JIMCTA.
Boeinenenune pacrennem kucinopoza. Mcrnapenue Boasl pacteHueM. Jlncronan.

Crebenb. Ctpoenue ctedmns. @yHKIuu cTelmus

[[BeTok. CTpoeHUE U 3HAUYCHUE LIBETKA.

[Tnoasl. Crpoenue u 3HaueHne. CrocoObl paclpoCcTpaHEeHuUs

Cems. CtpoeHue U cOCTaB CEMSIH

IIpaxmuxa JlaboparopHas pabora «CTpoeHUE KOKHUIIBI TyKay.

JlabopatopHas paboTa «/[BrukeHue MUTOIIIa3MbD»

JIaGoparopHas pabora «OnpeneaeHue 30Hbl pOCTa KOPHSI»

JlaGoparopHas pabora «CTpoeHHE MTOYEK»

OnbiT «Beienenue kuciopoaa pacteHuem». OnbIT «Mcnapenre BoJibl JTUCThSIMU
[Ipaktuyeckas pabora «OmnpeneneHue Bo3pacTta cTBoia Mo couwiry» JlaboparopHas
pabora «llepenBuxeHnure BOIbI MU MUHEpaAIbHBIX cojied mo ctebmto» JlabopartopHas
pabora «JIBuKeHHE OpraHMYEecKUX BellecTB Mo ctebmo» Jlaboparopuas pabora
«Ctpoenue cemeHnu ¢aconm» Jlaboparopnas pabora «CTpoeHUE CEMEHU MIIEHULIBD)
JIaGoparopHas pabora «CocTaB ceMsiH»

2. Kak :kuBet pactenue? (11 yacon)

Teopus. Kak nuraetcsa pactenue? Bo3nyniHoe nutanue pacteHuid. [louBeHHOE TUTaHue
pacrenuii. YnoOpenus. Buasl ynoopenuii. [lutanue u poct mpopoCTKOB.

Kak pacrer pactenue? PocT xopHe#t u nmodera. Kak MoKHO MOBIUSITh Ha POCT PACTECHUS.
BoszneiicTBue yenoBeka Ha KOpHEBBIE CHUCTEMBI KYIBTYpHBIX pactenuit. OOpaboTka
nouBbl. [lonuB m ocymenne mouBsl. POpMUPOBAHUE KPOHBI pacTeHUi. [lpumurnka u
nukupoBka. JlpnmuT nu pactenue? Jlpixanue kopHeul. JlpixaHue nucTheB. JlpIXxaHue
cemsiH. Kak nBuraercs pacrenue? J[BrkeHue cTeOIIs ¥ IUCTHEB.

Kaxk npopacraet cems? YcnoBus npopactanus ceMsiH. BexoxxecTs cemsiH. Cpoku nocesa.
['myOuna 3a7enKu CeMsH.

Ilpaxmuxa. Tlpaktudeckas pabora «OOpa3oBaHHE OPraHUYECKUX BEIIECTB HA CBETY»
[Ipaktuyeckas pabora «Bnusiaue ynoOpenuii Ha pocT pactenus» [Ipakruyeckas pabora
«[Ipumunka raBHoro KopHs» [IpakTrdeckas padora «Pa3Butre OOKOBBIX TOOETOBY
[Ipaktuyeckas padbora «BausiHue GUTOrOpMOHOB Ha POCT U Pa3BUTHE PACTCHHIN
Jlaboparopnas pabora «Pa3BuTHE IPOPOCTKOBY»

OnbIT «3Ha4eHue BO3/lyxa IJi1 pOCTa U Pa3BUTHUS KOPHEN»

OnbIT «/IpIxaHue TUCTHEBY

OnbIT «J[pIxanue ceMsH»

[Ipaktuueckas pabora «JIBuxkenue crebmst pacteHus» I[Ipaktudeckas pabota
«JIBM>KEHHE JTUCTHEBY»

[Ipaktuueckas pabora «BnusiHME pa3IUUYHBIX YCJIOBUM Ha MPOpPACTAHUE CEMSIHY
[Ipaktuueckas padora «OnpeieieHUe BCX0XKECTH CEMSHY



3. BeipacTu cam. (6 yaca)

Teopus. llpuMeHEHUE TIONYYECHHBIX 3HAHWW Ha NpakTUKe. O3€IEHEHHWE IIKOJIbHBIX
kiym6. [Tocanka u yxon 3a pacTeHUSIMU.

IIpaxmuxa. Ilpaktuyeckas padora «Ilocanka ceMsiH B KOHTEHHEPBI U OTKPBITHIM TPYHT)
[Ipaktuueckas pabora «llukupoBanue paccaabl IIBETOYHBIX KyJIbTyp» llpakTuueckas
pabota «Bbicagka paccajbl IBETOYHBIX KYJIBTYP B OTKPBITHIA TpyHT» [lpakTuueckas
pabota «YxX0/ 3a IBETOYHBIMHU KITyMOaMu»

4.0T Mukpockona a0 muxkpoouosoruu (17 yacos)

Teopus. YcrpoiictBo Mukpockomna. I[lpaBuna pabotsl ¢ Mukpockonom. IIpurotosnenue
npenaparoB cTopus OTKPBITASI MUKPOCKONA. YUEHBIE UCCIIEA0BATENIN, BHECILINE BKJIA]
B U3y4YEHUE MUKPOOPTaHU3MOB.

Opanny3ckuit mukpoouosnor Jlyu [Nactep (1822 — 1895r), Hemeukuit yuensiii Pobepr
Kox

(1843 — 1910r) OCHOBOIOJIOXXKHUKH COBPEMEHHOW MuKpoOuonorur. OCHOBHBIC
HaIpaBJICHUs COBPEMEHHOW MUKPOOHMOJIOTUHU: TEHETHYECKasl U KIIETOUHAsl WHXKEHEpHs,
UCIIOJIB30BAHUE MHUKPOOPTaHU3MOB M  MPOAYKTOB HUX IKUZHEACATCIBHOCTH B
IIPOMBIIIICHHOCTH, CEJIbCKOM XO3SMCTBE W MEIUIIMHE, J00blYa He)TH M METaJlIOB,
OYMCTKa BOJ, IOYB, BO3JyXa OT 3arps3HUTENECH, MOAJAECPKAHUE U COXpPaHECHHUE
MIOYBEHHOTO TUIOAOPOIHs. YCTPOMCTBO MUKPOCKOIIA M TIpaBuia padoTel ¢ HUM. [IpaBuna
oOpaireHus ¢ J1abopaTropHbIM 000PYI0BAHUEM.

Xumust u ouosorusi. XuMUUYECKUN COCTAB KMBOM KJIETKH: HEOpraHWu4eckue (Boja u
MUHEpaJIbHBIE COIHM) U OpraHuyeckue (OeNKH, XKUPbI, YIIEBOIbl, BATAMUHbI) BEIIECTBA.
buonorudeckas poib BozbI B ®UBO KieTke. PorocuuTe3. Xnopodusl. buongornueckoe
3HaYeHUE JKUPOB, O€IKOB, J(MUPHBIX Maces, YIIEBOAOB U BUTAMHHOB IS
KU3ZHEIESITEIbHOCTH OPTaHU3MOB.

Kinetka - equHuna cTpoeHus, )KU3HEIEATEIIbBHOCTH, POCTa U Pa3BUTUS OPraHU3MOB.
Mmuoroo0pa3ue kietok. CTpoeHHe MPo - U SYKAPUOTUIECKON KIETKH. JlelleHne KIIeTKH.

B3anMocBa3p cTpoeHns M (GYHKIMA 4YacTe W OPraHOMJOB KIETKH - OCHOBAa €€

He’I0CTHOCTU. CpaBHUTENbHASI XApAaKTEPUCTHUKA KJIETOK PACTEHUM, KUBOTHBIX,
Oakrepuii, rpuboB. McciemoBanusi IpUPOABI ¢ IIOMOIIBI0 MUKPOCKOTIA.

Bunpl TkaHel, oTauYne pacTUTEIbHONW TKaHU OT KMBOTHOM, OCOOEHHOCTH CTPOCHHS U

(GYHKIIUM TKaHEH.

JleMoHCTpauuu

. Komtekuus roroBbIX MUKPOITPENAPATOB.

IIpakmuxka. Ilpaktudeckast padora Ne 7-16. YerpoiictBo Mukpockona. [Tpurorosnenue
U U3y4eHHe MHUKporpenaparoB. [IpaBuiia paboTsl ¢ HUPPOBEIM MUKPOCKOTIOM.
[IpuroToBiieHNE MUKpPONIPENAPATOB KJIETOK KOXKHIIBI YEIIYH JIYKa, KIETOK JINCTA 3J0/IEH,
IJIO/IOB TOMATA, IIIMITIOBHUKA U JIp.

PaGota ¢ roroBpIME IIpeniapaTamMu TKaHEH.

TBopueckast mactepckast «Co3qaHue MOICIH KIETKW.

5. bakrepuu (7 4)

Teopus. YcnoBusi xu3Hu Oakrepuid. dopMa U CTpOEHHE OaKTepUABbHBIX KIETOK.
Buemnue u BHyTpeHHHe CTpyKTyphl. IloBenenue Oaktepuil. CrnocoObl MHUTaHWUS.
Pacnpoctpanenne u 3HaueHue Oakrepuil. Ponb Oaktepuit B Ouocdepe: Oakrepuu
THUEHUS — MHHEpAIM3alUsl OpPraHMYeCKUX BEUIECTB; OaKTEpUM I[OYBEHHbBIE —



MoYBOOOpa3oBaHue; OakTepuu a3z0THUKCUPYIOIIME — OOOTrallleHHe TIOUYBBl a30TOM;

MaHOOAKTEPHUH.
3HayeHue OakTepui B JKM3HU 4YEJIOBEKa - MOJIOKUTEIbHAs POJb B XO3SMCTBEHHOMN
NEeSATENbHOCTH: MOJIOYHOKHCIIbIE, OaKTepuu OpOKEHUs; OTpULlaTelbHAasT — THUEHUE

MPOAYKTOB MUTaHMsI, MATOT€HHble OakTepuu BO3OyAUTENIH OOJIE3HEH Yy 4YelIOBeKa,
KUBOTHBIX U pacTeHuid. Metoasl 60psObI ¢ OakTepusimu. [lactepusanus, crepuinsanus,
ne3uH eKIus.
IIpaxmuxka. Ilpaktuueckas padota Ne 17-19. IloceB u HabMOnEHNE 32 POCTOM OaKTEpHil.
bakrepun 3yoHOTO HanéTa.
bakrepun kapTodenbHON MaJ0UYKH.
6. Il.iecueBbie rpudsbI (6 4)
Teopus. TpuObl ipencTaBUTEIN 0c000TO MApCTBa XKUBOW mpuponsl. [IpuzHaku rpudos.
Knaccuduxamnus rpud6o. OCOOEHHOCTH TJIECHEBBIX TPUOOB.
3HaueHue iecHeBbIX TpuOoB. Jpoxoku. CTpoeHHUE U POJIb IPOXOKEN B )KU3HH YEJIOBEKA.
Ilpaxmuxa. Ipaktudeckas padora Ne 20-22. BeipamyuBanue U UCClIeIOBaHUE TJIECEHH.
Myxop, [lennnum.
BrustHue Temrieparypbl Ha pOCT TUICCHEBBIX U JPOXKKEBBIX TPUOOB.
7. Bonopocau (8 1)
Teopus. Mukpockonu4yecKkue BOJAOPOCITH — TpyNIa HU3IMKUX pacTeHni. OMHOKIETOYHBIE,
MHOTOKJICTOYHBIE ¥  KOJOHWAJbHbIE Bomopociu. (OCOOEHHOCTH CTPOCHUS U
KU3BHEICATEIbHOCTH. 3HAYCHHUE BOJIOPOCIICH B IPUPOJIE U KU3HH YEIIOBEKA.
IIpakmuxka. IIpaktuueckas padota Ne 23-24. M3ydeHne oHOKIETOUHBIX BOJIOPOCIIEH 110
TOTOBBIM MUKpOIIpEnaparaM IMpernaparam.
Bonopocnu — oburarenu akBapuyma.
8. Jlaboparopusi «buonnaukanus» (5 4)
Teopus. buonHaukanus okpyxaromeu cpensl. JlInxenonnaukauus. Utoropoe 3ansarue.
Ilpakmuka. Tlpaktuueckas pabora Ne 25-26.lccinenoBaHue TOKCMYHOCTH OTXOAOB C
MOMOILBIO OBCA MTOCEBHOTO.
9. Paccka3bl mo Onosioruu (20 yacoB)
Teopus. buonuka, ee BUabl. HelipoOnoHnKka. ApXUTEKTYPHO-CTPOUTEIbHAS OMOHMKA.
buorek. buomnmernka. buomumukpus. Utoropoe 3andarue.
VYyennueckas konpepenuus. «Borgaronuecs ouonorm». «Mcropust OMOIOTHI.
Konkypc coobmenuit ydammxcsa. «Moe nmro0uMoe >KHMBOTHOE». «17 COBpPEMEHHBIX
TEXHOJIOTHi, KOTOPbIE JIOAN MO03aUMCTBOBAJIN Y IPUPOIBD».
IIpakmuka. lloaroroBka © 3aliUTa TBOPYECKUX OTYETOB O IPOBEICHHOMU
HCCIIEIOBATEIILCKOM paborTe.
JlanHbIe 3aHATHUS MPOBOASATCSA B (popMe KOH(PEPEHIIMH WA KPYIJIOro cTojia (B TEUCHHE
roga). Yyamuecs BBICTYNAIOT C KPaTKUMHU TBOPYECKUMHU OTYETAMH [0 HM3yYECHHBIM
mpoOyieMam, pacCKas3bIBalOT O PE3yIbTaTaX CBOMX MCCIIEIOBAHUH.

10. «JIa6opaTopus JleBeHryka» (5 yacon)
Teopus. Metonpl HaydHOTO HccienoBanus. JlabopatopHoe oOopynoBaHue W TMPHOOPHI
JUTSL HAyYHBIX uccaenoBanuid. Mctopus n300peTeHHs MUKPOCKOTA, €r0 YCTPOWCTBO U
npaBuiia paboTel. TeXHUKa MPUTOTOBIEHUS BPEMEHHOrO MHKpompenapara. Pucyem mo
MpaBUJiaM: MpaBuiIa OMOJIOTHUYECKOTrO PUCYHKA.
Ilpakmuueckue nadopamopuvie padoomol:



- YCTpOHUCTBO MUKPOCKOIIA
- [IpuroroBnenue U paccMaTpuBaHUEe MUKPOIIPENapaToB
- 3apucoBKa OMOIOTUYECKUX OOBEKTOB
Ilpoexmmno-uccnedosamenvckas 0eAmenIbHOCMb:
- Munu - wuccinegoBanue «Muxkpomup» (pabota B Tpynmax ¢ TOCIEaYIOIIei
Mpe3eHTalnen).
11. IIpakTuyeckas 6oranuka (16 yacon)
Teopus. denonoruveckue HaOmoneHus. Begenue nHeBHuKa HabmrofeHuit. ['epOapwuil:
o0opynoBaHUE, TEXHUKAa cOOpa, BBICYIIMBAHUS M MOHTUPOBKHU. IlpaBuia pabota c
omnpenenuTeasaMu (Te3a, aHtuteza). Mopdoaoruueckoe onucaHue pacTeHUM IO IIIAHY.
Penxue u ucuezaronue pacteHus: bamkoprocraHa.
IIpakmuxka. IlIpakmuueckue u 1abopamopHsie padomul:
Mopdonorudeckoe onrcaHue pacTeHUM
OmnpeneneHue pacTeHu# Mo repoapHbIM oOpasiiaM 1 B 0€3JTMCTBEHHOM COCTOSTHUU
MonTupoBka repbapust
Ilpoekmmno-uccnedosamenvckan 0essmenbHOCHb:
Co3nmanme karanora «BumgoBoe pasHooOpasue pacTeHH MPHUIITKOIBHOM
TEPPUTOPUI
[Ipoekr «Penkue pactenus KpacHosipckoro kpas»
12. IIpakT4yeckas 300/10rus (7 4acoB)
Teopus.
3HAaKOMCTBO C CHCTEMOW HWBOW MPHUPOABI, LAPCTBAMHU JKHUBBIX OPraHU3MOB.
OTnuunTenbHbIE MPU3HAKY )KUBOTHBIX PAa3HBIX APCTB U CUCTEMATUYECKUX TPYIII.
Ku3Hp KMBOTHBIX: OINpEIAEICHUE JKUBOTHBIX IO cJeAaM, MpPOAYyKTam
KU3HenesaTeNbHOCTH. OnucaHue BHEIIHErO BUAA JKUBOTHBIX IO IUiaHy. O yem
pacCKa3bIBAlOT CKEJIEThl KUBOTHBIX (MajiecoHToJIorus). IlumieBble 1eEmodky.
KuzHb xxuBOTHBIX 3uMOM. [lonkopmka nTuil.
Ilpakmuxa.
Ilpakmuueckue u 1adopamophsvle padomeul:
PaGota no onpeneneHuo >KUBOTHBIX
CocraBieHue MUILIEBBIX LEMOYEK
OrnpeneneHue 3KOJOTMUECKOM TPYIIIbI )KUBOTHBIX IO BHELIIHEMY BHIY
deHonornvyeckre HaomoneHus «3uMa B 5KU3HHU PACTEHUI U )KUBOTHBIX)»
Ilpoexmmno-uccnedoeamensvckas 0eaAmeIbHOCMb:
Munu — uccnenoBanue «IITHIIBI HA KOPMYIIIKE»
[Ipoekt «KpacHast kHUTa )KUBOTHBIX KpacHOSIpCKOro Kpasi»
13.buonpakTuxkym (6 1acos)
Teopus. YaeOHO - WCCleqOBaTEeNbCKas NEeATeNbHOCTh. Kak mMpaBMIIbHO BBIOPATH TEMY,
ONpEeENUTh 1eJIb U 3aJja4uu ucciaeaoBanus. Kakue cyiecTBylOT METOIbI UCCIIEIOBAHUM.
[TpaBuna opopmieHus pesynsratoB. Mcrounuku nadopmanuu (OnOIHOTEKa, HHTEPHET-
pecypcnl). Kak odopmuTe muckMeHHOE cooOmieHue u mnpeseHtanuio. OcBoeHUE M
oTpabOTKa METOJWK BBIpPAIUBAHKS OWOKYABTYp. BBINMONHEHHE CaMOCTOSTEIHHOTO
UCCIe0BaHus 10 BEIOpaHHOMY Moayito. [IpencraBienue pe3yabTraToB Ha KOHPEPEHIIUH.



OtpaboTka NpPaKTUYECKOM YacTh ONMMIUAAHBIX 3aJaHUN C LEIbI0 JIHATHOCTUKH
ITOJIYYEHHBIX YMEHHUI U HaBBIKOB.
Ilpaxmuxa.
Ilpakmuueckue u 1adopamoprsvie padomeol:
Pabota ¢ nundopmanueit (mocemeHue OUOIUOTEKH )
OdopmiieHne qoknana v MPe3eHTALMH 110 ONPEACIIEHHON TeMe
IlIpoekmno-uccnedosamensvckan 0eamenIbHOCHIb:
Monyab «PU3M00IHsl PACTEHUI»
JIBr>KeHuE pacTeHun
BinsiHre cTUMYISATOPOB POCTa HA POCT U Pa3BUTHUE PACTEHUN
[Ipopacranue ceMsiH
BiistHue npummunku Ha pocT KOpHS
MonyJib «IKOJOrHYeCKUH NPAKTHKYM
OnpeneneHue CTeNeHN 3arpsa3HEHUs] BO3yXa METOAOM OMOMHIUKAIINH;
OrnpeneneHue 3anbUIEHHOCTH BO3/1yXa B TOMENIEHUAX
BTOPOM 'Ol OFYUEHHUSA
Ilnanupyemblie pe3yJbTaThbl:
JIn4HOCTHBIE:
- (hopMupoBaHUE OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTHU
K CaMOpPa3BUTUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIUU K OOYYEHUIO U MTO3HAHUIO

- (1)OpMI/IpOBaHI/IG JINYHOCTHBIX HpGHCTaBHGHI/Iﬁ O NOCHHOCTHU IpHUpPOABbI, OCO3HAHHC
3HAYMMOCTH U 06IIIHOCTI/I TJ100aJIbHBIX HpO6JI€M YCJIOBCUCCTBA,

- (1)OpMI/IpOBaHI/I€ KOMMYHHK&THBHOﬁ KOMIICTCHTHOCTH B O6HIGHI/II/I H COTPYAHHUYICCTBC
CO CBCPCTHHKaMH, CTAapmIMMH W MJIAAIIUMHU B IIPOUCCCE 06pa3OBaT€HBHOﬁ ,
O6HIGCTB€HHO HOJIC3HOﬁ, yLIC6HO-HCCHGHOB&TGHBCKOﬁ, TBOp‘IGCKOﬁ n JOpyrux BHUIOB
JACATCIIBHOCTH.

MertanpeamMeTHble:

- yMeHHe paboTaTh C pa3HBIMH HCTOUYHMKAMHU HHGOPMAIMW: TEKCTOM Yy4YeOHHKa,
HayYHO-TIONYJISIPHOW JIMTEPATypOi, CIOBapsIMHU W CIPABOYHHWKAMH, aHAIH3UPOBATh U
OIICHMBATh UH(OPMAITNIO, TPEOOPA30OBBIBATH €€ U3 OAHOU (DOPMBI B IPYTYIO;

- YMCHHUC CO344BaTb , IIPUMCHATL U HpeO6p330BI>IBaTI> 3HaKu U CHMBOJIBI, MOACIIN H
CXCMBbI OJIA PCIICHUA yLIe6HI>IX M I1I03HABAaTCJIBHBIX 3a1a4

- yMeHHue paboTaTrh ¢ pa3HBIMU MCTOYHUKAMH OHOJIOTHYECKOW MH(OpMAIMU: HAXOIUTh
Ounonornveckyo MHMOpPMAIMIO B TEKCTe y4eOHHWKA, HAyYHO-TIOMYISIPHOW JHUTEpaType,
OMOJOTUYECKHUX CIOBAPSAX M CIIPABOYHHKAX

IIpeamerHsbie:

-00BSICHEHHE POJIM OMOJOTUM B MPAKTUYCCKOW ACATEIBHOCTH JIIOACH; MECTa W PONU
YeJloBeKa B MPUPOJE; POACTBA, OOMIHOCTH MPOUCXOXKIACHUS W IBOJIONHUHA PACTCHUN U
KUBOTHBIX (Ha TMpPUMEpPE COMOCTABICHUS OTAEJIbHBIX TPYII); POJIU Pa3TUYHBIX



OpPraHM3MOB B JKM3HU 4YEJIOBEKA; 3HAYEHUs OHOJIOrMYECKOro pasHooOpasus s
COXpaHeHHUs Ouocdepsr;

-opMUpOBaHHE OCHOB SKOJIOIMYECKOW TIPaMOTHOCTH : CIOCOOHOCTH OLIEHHUBATh
MOCJIEJICTBUS JICSITEIbHOCTH 4YEJIOBEKa B MPHUPOJE, BIUSHUE (PAKTOPOB pHCKA Ha
3JI0POBBE YEJIOBEKA.

Yuawuecs 6yoym zname:

yMEET aHaJIM3upOoBaTh, CPABHUBAThH, KiIacCU(PUUUPOBATh U 00001maTh (akThl U
SIBJICHUS. BBISBISATH IPUYMHBI U CIICJICTBUS TPOCTHIX SBICHUM.

YMEET  OCYLIECTBISATh  CpPaBHEHHE,  CEpUALMI0 U  KJIACCU(PUKALUIO,
CaMOCTOSITEJIbHO BBIOMpPAsi OCHOBAaHUS W KPUTEPUU JJISI YKa3aHHBIX JIOTHUYECKUX
orepanuit; CTpOUTh KiIacCUu(UKAIIMIO0 Ha OCHOBE TUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE
OTpULIAHUSA ).

YMEET CTPOUTh  JIOTMUECKOE  pacCyXkIeHWE, BKIIOYAIOUIEE  YCTAHOBJIEHHUE
NPUYMHHO-CIIEJICTBEHHBIX CBSA3EH.

yMEET CO037aBaTb CXEMAaTUYECKHE MOJEIN C BBIJEICHUEM CYIIECTBEHHBIX
XapaKTePUCTUK 0OBEKTA.

YMEET COCTAaBJISATh T€3UCHI, PA3JIMYHBIE BUIbI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.II.).
[IpeobpazoBbIBaTh HH(DOPMAIIUIO U3 OHOTO BUA B IPYTroi (TaOIUIly B TEKCT U TIP.).
Yuawuecs 6yoym obyuenwi:

YMEET BBIYMTHIBATH BCE YPOBHU TEKCTOBOM MH(POPMAIIUU.

YMeeT ompenensiTh  BO3MOXHBIE  HCTOYHHKHA  HEOOXOAUMBIX  CBEICHHIA,
IPOU3BOAUTH MOUCK UH(GOPMALIMH, aHAJTM3UPOBATH U OLEHUBATh €€ JOCTOBEPHOCTb.
BJIaJIe€T CPEACTBOM (hOPMHUPOBAHUS TTO3HABATENBHBIX CIIY)KUT Y4eOHBIN MaTepua,
U TIPEKJIE BCETO MPOAYKTUBHBIC 3a1aHUS yUeOHUKA.
Beenenue (2 yac). Bo BBeeHuN yuaniuecs 3HaKOMSTCS ¢ TUTAHOM PabOThl M TEXHUKOU
0€3011aCHOCTH MPHU BBIITOJIHEHUH JTA00PATOPHBIX PaldoT.
Tema 1. Ilutonorus u rucrosorus (15 yacon)
Teopus. Ctpoenune kinetku. OpraHoupl. JKu3HEHHBIN HUKIT KIETKUA. KIEeTKU KUBOTHBIX
U pacTeHuil. ['mcronorus — Hayka o TKaHsaX. Buabl TkaHeil opranu3zMa uyesioBeka. CBs3b
CTpOCHUS U (PYHKITUH KIIETOK U TKaHEH.
Ilpaxmuxa. Jl.p. Nel Crpoenue yBenuuutenbHbIXx mpubOopoB. JL.p.No2 Wzyuenue
MHUKpPOIIpEnaparoB pa3nuuHbix ki1eTok. JL.p.Ne3 CpaBHeHue KIETOK KUBOTHBIX,
pactenuii, npocremmx. Jl.p.Ne4 WN3yuenue TtkaHel opranu3ma uenoBeka. JL.p.Ne5
W3roroBneHre MUKpoIpenapara cockoda mekH.
Tema 2. OcHOBbI MUKPOOHOJI0THH U BUpYycoJioruu (19 yacos)
Teopus. baktepuu: cTpoeHHe, pa3MHOXKEHHE, CcUCTeMaThka. [lmecHeBbie TPHUOBI.
Crpoenne. Pasmuoxkenue. Cucremaruka. [lutanme wu japixanue. ABTOTPOGBI |
rereporpodrl. Jpoxkxku. Xemocunte3s u ¢orocunTe3. CampoTrpodsl W MapaswThI.
bakrepuanbhbie 3a0oneBanud. Jleuenne u npoduiiaktuka. ['pubOkoBbeie 3a00eBaHUA.
JInunas ruruena. Bupyconorus — Hayka o Bupycax. CTpoeHue u (pu3HOJIOTHsI BUPYCOB
u 6akrepuodaros. Bupycueie 3aboneBanus. Bupyc CITN/Ta. \
Ilpaxmuxa. Jl.p. Ne6 WsroroBnenwe wMukpompemnapara 3yOHoro naméra. JL.p.Ne7
N3roroeneHre MUKponpenapatoB Mykopa win neHuuia. JI.p.Ne8 M3yuenne apoxken.



Tema 3. [Iapasurtonoruss u uMmyHuret (18 yacos)

Teopusi. VIMMyHUTET U 310pOBbE 4YelnoBeKa. Buabl wumMyHutera. MexaHHU3M.
Hapymenus ummynurera. Amteprun. UIMMyHUTET ¥ Iapa3uThl. DKTO- U SHAONAPA3UTEI.
Wx Bunel. [Ipucnocobnenus k mapasurusmy. [lnockue uyepsu. Knaccudpuxauus. Hukibt
pazButus. Kpyrieie wepBu. Knaccudpukaumsa. I[ukner pazsutus. [IpodunakTtrka
reJIbMUHTO30B. DKTOMAapa3uThl — MEPEHOCUMKH PA3NMYHBIX 3a0ojeBaHui. Manspus.
Connast Oone3nb. Bmm, kiemwu, 010X — nepeHocuuku 3aboneBanuil. Tud. Yyma.
OHuedanut. boppda ¢ mapaszutamu.

Tema 4. «Muxoisorusi. CucrteMaruka JieKapcrBeHHbIX pactenui (10 yacos)

Teopus. Muxonorust — Hayka o rpubax. Cucremaruka rpuOoB. Illnsmounsie rpuOsbIL.
I'pubbr — mapasutel. MecTtooOuTanusi. Muxopusa u cuUMOHO3. S1OBUTHIE TPHUOBIL.
Onpenenenue sa0BUTHIX TpuOOB. [locnencTeust orpasnenus. Jleuenue. Ilonas3a rpudos.
Ilpakmuxa. JlekapcTBeHHbIE pacTeHMs. [onocemeHHble. WX 3HadueHue i 310pOBbS
yenoBeka. [lokpeitocemMennsie. Knaccudukanus. PabGora ¢ onpeneauTenbHbIMU
KapToukamu, onpenenautensmu pacteHuil. [lpaktuyeckas pabora «Pabora ¢
ONPEIETUTENIMU

Tema6. XumusiBueHTpeecrectso3Hanusi(184acon)

Teopus. XumusikakyactbectecTBo3HaHus. [ Ipeamerxumun. Xumusa—
4acThECTECTBO3HAHNUA. B3anuMooTHOIEHNAUEeT0BEKanoKpy katomeromupa. [ Ipeamerxu
muu. PusnyeckuerenanseniecTsa. CroiicTeapenecTs. [ [puMeHEHHEBEIIECTBHAOCHOBEN
XCBOWCTB.

HaGmtonenue u SKCIEpUMEHT KaK METOJbl W3YyYEHUS E€CTECTBO3HAHUS M XUMHH.
HabntoneHuekak OCHOBHOM MeTO IO3HAHUS OKPYXAaroIIero Mupa. YCIOoBHUS

IPOBENCHUS HaAOIIOACHUS.
I'unore3a.OxcnepumenT. BeiBoa.Ctpoenuennamenu. / lpakmuxa. JlaGoparopus
no0OpyIOBaHUE.

MonenupoBanue.Mogenb,MonenupoBanue. OcoOeHHOCTUMOAESIUPOBaHUSIBreorpaduu,
buzuke, Owomormu. Mogenu B Owonorun. Mymspbku. Mopenun B pusmke.
OnexrpodopHass  mammuHa.leorpaduueckue  momenu. XUMHUYECKHE  MOJEIH:
PEIMETHBIE (Monenu aroma, MOJIEKY,
XUMUYECKUXUITPOMBILIIIEHHBIXITPOU3BO/ICTB),3HAKOBBIE, LIIMCUMBOJIbHBIE(CUMBOJIBIIIE
MEHTOB,(OPMYJIBIBEIIECTB, YPABHEHUS PEAKIIHIA).
XuMHuueCcKrue3HaKuuHopMyIibl. XUMUYECKUIIEMEHT. X uMHUUYeckre3Haku. Mixobo3Haue
HUE,Tpon3HoIIeHne. XuMuueckuedopmyinbiseniects. [ I[pocTriencnoxkubieBemniecTsa. v
HIeKChInKOA (D puiineHThl. Kaue cTBEeHHBIMUKOIMYECTBEHHBIICOCTaBBEIIICCTRA.
XuMusudusuka. YHUBEPCaAITbHBIHXapaKTEPIIOI0KEHUUMOICKYIISIPHO-
KuHeTn4yeckouTeopuu. [loHsTus «arom», «Moiekyna», «uon». CTpoeHue BellecTBa.
Kpucrammueckoe

cocrosiHueBeniecTa. Kpucrammuaeckuepemetkursepasixseniects. ud pysus. bpoyno
BCKOEIBMKEHUE. BemecTBaMOIEKyIIPHOrOM HEMOJIEKYIISIPHOTO CTPOECHUS.
ArperarHble cocTosiHUs BeunlecTB. lloHsiTHE 00 arperaTHOM COCTOSIHUM BEILECTBA.
dusndecKkuenXuMUIeCKuesiBIICHH. I 'a3000pa3HbIe, KUIKHEHUTBEPAbICBEIICCTBA. AMOD
¢dHBICBETIIECTRA.

Xumusiureorpadus. Ctpoenue3eMiu:siapo,ManTus, kopa.Jlutocepa. Munepansuropu
ble OPOAbl. MarmaTuueckue u ocajoyHble (HEOPraHMUYECKUE U OPTraHUYECKHUE, B TOM



YHCJI€ UTOPIOYHE)TOPO/IBI.

XumussuOuonorus. XuMu4eCKuiCcoCTaRKIUBONKIETKU :HEOpraHndeckue(BoganMuHepa

JIbHBIECOJIN ) MOPraHnYecKue(OeNIKH,)KUPBIL, YITIEBOIbI, BATAMHUHBI )BEILIECTBA.

buonoruueckas ponb Bombl B kuBOoM  kietke. DortocuHTe3.  Xmopoduiu.

buonornyeckoe3znaueHUEKUPOB,0ETKOB,3PUPHBIXMACEI, YIIIEBOJOBUBUTAMUHOBIISIK

U3HEAEATEIIbHOCTUOPTaHU3MOB.

KauectBennpiepeakunnBxumun. KauecTBeHHbIepeakiny. Pacrio3HaBaHMEBEIIECTBCIIOM

OIIIbI0 KAYECTBEHHBIX PEAKIUi. AHATUTUYECKUN curHal. OnpeaensieMoe BEIIECTBO U

PEaKTUB HAHETO.

Texnukabe3zonacHocTH. MepbloKa3zaHUATIEPBONTIOMOIIIH.

Oo6opynoBanuexumuyeckoitnadboparopuu.Jlaboparopnasnocyna.Peaktusbl. OcoOeHHO

CTUPaOOTHIBIA00OPATOPUH.

PacniosioxxeHne  3JIEKTpUYECKUX BBIKJIFOUATENEH, BOJIOIIPOBOJIHBIX
KpPaHOB, CpEACTBIIOKAPOTYIIEHUS,MEAULINHCKON

anTeyKUIepBOUIIOMOIIM BKaOUHETE.

JeMoHcTpan U

- Komnekuust pa3nuuHbiX npeamMeToB uiu (ortorpaduii mpeaMeToB U3 aTIOMHHUS
JUTSTMILTIOCTPAlIUM U JIEU «CBOMCTBa—TIPUMEHEHUEY.

- YyebHOoe 000pyaOBaHME, HCIONB3YEMOE Ha ypokax (usuku, Oumosoruu, reorpaduu
UXUMUH.
OnexrpodopHasmamnHasaeiicTBum. I 'eorpapuueckuemonenu(rmolyc,kapra). buonorny
eckrue Moaean (MYISDKM OpPraHOB M CUCTEM OpraHOB pAacTEHUM, >KMBOTHBIX U
yesioBeKa). PU3n4eCKuen XMMUYECKUEMOEIIN aTOMOB,MOJIEKYJI
BELIECTBUKPUCTAIIIMYECKAXPEIIETOK.

- OObEeMHBIENILIAPOCTEPIKHEBBIEMOIEIUBOIBL, YTJIEKUCIIOTOUCEPHUCTOTOTa30B,METaHa.

- OOpa3upl  TBEpAbIX  BELIECTB  KPUCTAUIMYECKOIO  CTpoeHus.  Mogenu
KPUCTAJUINYECKUXPEUIETOK.

BonasrpexarperarHsixcoctosHusAX. KomnekuuskpucTaiinie cCKu xuaMop(pHbIXBEIIECTB
A U3IEIINN U3 HUX.

- KomnekuusimunepanoB(i1a3ypuT,KOpyHI, XaIbKOIUPUT, QIIOOPUT,TAIIHUT).

- Komnekuusiropapixnopo(rpaHuT, pa3iniHble OPMbIKATIbLIUTA—
MeJ,MpPaMOP,U3BECTHSIK).

- KonmnnekuusiroprounxuckonaeMbIX(HEPTh, KaMEHHBINYTOJIb,CIIAHIBL, TOPD).

JleMOHCTPAlHOHHBIEIKCIIEPUMEHThI

- Hayunoenabntonenueneroonucanue. M3yueHne cTpoeHUsIIIaMEHU.

- CImpTOBAsIKCTPAKIUAXIOPOPUIITIAN33€TIeHBIXTNCTHEBPACTEHUH.

- «IlepenMBaHUE» yTIIEKUCIOTOTa3aBCTAKAHHAYPABHOBELICHHBIXBECAX.

- KauectBeHHasipeakuusaHakuciaopoa. KauecTBeHHasspeak U HAYTTIEKUCIIBINTA3.
JlaGopaTopHbIEONBITHI

- PacipocTpanenmnesamnaxaoaekoaoHa, TyX0BUINAe30I0paHTakaKmporeccand hy3uu.
- HabGnronenne6poyHOBCKOTOIBUKEHUYACTUUEKYEPHONU TYIIIUITIOIMUKPOCKOTIOM.



- IudPy3usnepmanranarakaivsiBKeIaTHHE.

- OOHapyxeHnedpUpHBIXMACEIBANEIbCUHOBOMKOPOUKE.

- M3y4eHnerpaHnTacnoMoIIblOyBETUYUTEIbHOTOCTEKIIA.

- OnpeaeneHnecoep;KaH usBOILIBPACTEHHH.

- OOHapyXeHHEMACTIaBCEMEHAXITOICOTHEYHUKAUT PEIIKOT00peXa.

- OOHapyXeHHEeKpaxMalaBNIIICHUYHONUMYKE.
B3aumoneiictBueackopOMHOBOMKHUCIOTHICHOAOM(0nIpeaeieHneBUTaMUHACBpa3IMuHbIXC
OKax).

- [IponyBaHMEBBIIBIXaEMOTOBO3/1y Xau€pE31U3BECTKOBYIOBOY.

- OOHapy>KEHUEN3BECTKOBOMBOIBICPEIUPA3TMUHBIXBEIIECTB.

JloMamiHueonbITHI

- M3roToBiieHnEMOAEIEUMOICKYIXUMUYECKUXBEIIECTBU3IIACTUIINHA.

- uddysuscaxapassose.

- ONBITHICITYCTOW3AKPBITON TIIACTUKOBONOYTHUIKOM.

- OOHapyXeHUEKpaxXMaJIaBIPOAyKTaXTUTAHUS;10JT0KaX.

Ilpaxmuueckaapadoomaiel-

2.3HakoMcTBOCIaboparopHbiMoOOpynoBaHueM. [[paBuiaTreXHUKUOE30MaCHOCTH.
«IlecTh MpaBUATEXHUKUOE30TTACHOCTH.

Ilpaxmuueckaapadomaie3-
5.«TunoBelenpaBUiIaTeXHUKMIIA0OpaTOpHBIXpaboT.JJaboparopHOe0O0PYTOBAHUEHUTIOCY/T
a.PaGoTacocnupToBKOii,cBecamMu,MepHONTIOCYH0M. ApeoMeTpbl. PaboTacXuMuiaeckumMup
eaktuBaMu.OpopMiIeHHEX0AadKCIEPUMEHTauerope3ynbsTaToBy. « Habmonenuesaropsiie
ficBeuoil. YeTpoicTBOUPaOOTaCTUPTOBKH.
TeMa6.9THOOBIYHBIEHEeO0bIYHBIeBeIecTBA(1949acoB)

Teopus. BeniecTBaBOKpyrHac,MX3HAUCHHUEIJIAUYETIOBEKA.
PonbrioBapeHHoOIcONMBOOMEHEBEIIECTBYETOBEKAMKIUBOTHBIX. CosleBOM0aIaHCBOPTraHu3
MeueoBeka. [ lonyyeHnenoBapeHHONCOINUEEOUNCTKA.
Kpucrannsibonsimmenmanenskue. Kakpacty Tkprctaiisl ?MeToabIBRIpalIiBaHUSKPHUCTA
JUIOB.

I'uapocdepa. KpyroBopoTBoIbIBIIPUPO/IE,eTO3HAYEHUEBCOXPAHEHUUTTPUPOTHOTOPABHOB
ecusl.

Bona. Boga B macmtabe mianetsl. Boma B opranmsme denmoBeka. [IpecHas Boga u ee
3amachl. OKOJOTMYECKUETTPOOIEMbl YUCTOU BOJIBI.

XKectkocTh BOABI, BUIBL. MeToapl, NpPUMEHSEMbIE [JJI1 OYHMCTKHM BOABL, HX
3¢ GeKTUBHOCTD. UTOTAKOCKHMCIOTHBIC 0K TUUKAKOHHOOPa3yoTCs ?POTHIKOBBICBOIBI.
lIpaxmuxa. Ilpakmuueckasn paooma Ne6-8:«Ounctka
3arpsI3HEHHOMIIOBAPEHHOKCOIU. BhIpalinBaHMEKPUCTAILIOB IOBAPEHHOKUCOJIH.
BrlIpanuBanreKprcTasIoOBMEHOTOMKEIE3HOTOKYIOPOCOBMETOAOMMEIJIEHHOTONCTIApE
HUSHACBIIIEHHOTOPACTBOPAY.

IlpakmuueckaapabomaiNe9-

11:«Crnoco6bs104ucTKMBOABL. CPaBHEHHEBOIOMPOBOTHOMUTEXHUUECKOM BOJIBI IO 3araxy,
LIBETY, MPO3PAYHOCTH, IJIOTHOCTH, pH, ONPENEIICHUIO
TEMIEPATYPBIKUTICHUSIBO/IbI, HATMYUIOOCAIKAIIOCIEOTCTANBAHUS, TPUTOAHOCTHUIIISTUCIION
p30BaHusl. McciienoBaHneocagkoBy.



Ilpakmuueckaapabomalel2-13:«OnpeneneHNenyCTPAHEHUEKECTKOCTUBOIBIY.

lpumeuanue:OUnCTKABOBIOTTBEPABIXITPUMECEN, OT)KUAKUXUTA3000pa3HbIXBelecTB. (B
3Becu:necok+H,0;men+H,0;macno+H,0;H,O+uyepuuna,Boponka, puiabTp,konbda,nenure
JbHASIBOPOHKA,BBITAPUTEIbHAS YalllKa, CIIUPTOBKA, CIIMYKH, JepKaTeib s MPOOUpPKH,
npoOupku. ) )KecTKoCTbBOABI: MOCTOSIHHAS, BpeMeHHas1,00111as1. CriocoObly CTpaHEHUSKECT
kocTuBOABL (O6pa3ubiBoab; Na,CO3,Ca(OH),, HarpeBanue, CUPTOBKA, CTUYKH,
JepKaTeNbIIPOOUPKU, TPOOUPKH. )

Tema7. SIBnenusi,npoucxoasimuecsemecrsamu(ll yacon)

Teopus.

Pasznenenuecmeceit. CiocoObipazaenenuscmeceiinounctkaseniecTs. Hekoropeienpocreit
e CcrnocoObl pa3fesieHHs] CMEeCei: NMpOoCceuBaHME, pa3lielieHue CMeceil MOPOIIKOB
xKeresza
UCEPBL,0TCTAaNBAHUE,ACKaHTAIUS, IEHTPU(PYTUPOBAHHE, PA3IEICHUECITIOMOIIBIOICIUTEN b
HOMBOPOHKU, punpTpoBanue. PuiasTpoBaHueBIadoparopun,ObITynHanpousBoactee.l1on
arueopunsrpare. Aacopouus.IlonstueobancopounnnancopOenTax. AKTUBUPOBAHHBINYT
OJIbKaKBa)KHEHIIMHa1cOpOSHT. YCTPONUCTBONIPOTHBOTA3A.

Juctuinsuus, wid neperonka. Juctuwsuus (NMeperoHka) Kak MpOIEecC BbIACICHUS
BelleCTBanu3KuaKocMecu. JlucTuimpoBanHasiBoganooaactueenpumMenenns. Kpucrann
u3alnusauivBbIapuBanue. Kpucramiuzanus ¢ BblIapuBaHWe B JabopaTtopuu
(xpuctamnuzaropsl U (aphopoBbICUAIIKN JJIs BbIIapuBaHus) u npupone. Ileperonka
Hedtu. Hedrenponykrel. @pakiimoHHas MeperoHKaX uaKOroBO31yXa.
XHAMHUYECKUEPEAKIINH. YCIOBUINPOTEKAaHUAUNPEKPAILICHUA XUMUYECKUXPEAKIUN. X UMUY
€CKME peaklUMH KaK NpPOLEeCC NpeBpall€HUs OJHUX BELIECTB B Jpyrue. YCIOBHS
npoTeKaHUAXuMUYecKuxpeakiuil. ConprukocHOBeHNE(KOHTAKT )BelIecTB, HarpeBanre.Ka
tanuzatop. Uaruburop. YrpasieHuepeakuusiMu TOpeHUs.
[Mpuznakuxumudeckuxpeakui. [ [pu3HakuXuMuuecCKUXpeaKkuii:n3MeHeHe1[BeTa, 00
Pa30BaHUEOCAIKA, pPACTBOPEHUETIONYYEHHOT00Ca KA, BbIICJICHHETa3a, 0sIBJICHUE3anax
a,BbIJICTICHUEN HUTIOTJIOIIECHUETEIIOTHI.

JdeMoHcTpanuu
Odunsrplllorra. Boponkabroxaepa. YeraHoBKa 1 G HIIBTPOBAHUATIONBAKY YMOM.
PecnimparopHpieMaCKUUMapIIEBBIETIOBA3KH. [IpoTrBOra3zueroycTponucTBO.

Komnekmus«HepTeraehTenpomyKThI».

JleMOHCTPAMOHHBIEIKCIIEPUMEHThI

PazneneHnecMecunopomkacepbImKeIe3HbIX OMUIOK.
PaznenennecmecunopomkaceppmIecka.
PaznenennecMecnBOABIMPACTUTEIBHOMOMACIACIIOMOLIBIOLEITUTEIIbHOMBOPOHKH.
[Tonmy4eHreIMC TUITUPOBAHHOMBOIBICTIOMOTIIHIOIA00PATOPHONYCTAHOBKUIISITICPETOHKH
KUJIKOCTEN.

- PaznenenunecmecunepManranaTaninxpomMarakaiusaciocoOOMKpPHUCTAIIN3ALIUH.

- B3auMozaencTBreKeIe3HbIXONUIOKUIIOPOIIKACEPINTPUHATPEBAHUH.
[TonyuyeHuneyrnekuciororazaB3auMo1IeiCTBUEMMPAMOPACKUCIOTOMNOOHAPYKEHUEETO
CIIOMOUIBIO U3BECTKOBOW BOJBI.

- Karanmutnueckoe pa3yo)KEeHHe NEepPOKCHUIa BOAOpO/Ia (KaTaiu3aTop



nuokcuamapranua(lVv)).

- O6HapyKeHHEepacTBOPAIIETOUNCTIOMOIIbIOMHINKATOPA.
B3anmoneiicTBuepacTBOpanepMaHraHaTaKa I uPacTBOPAINXPOMATAKATUICPACTBOPOMC
yAb(pUTaHATPUS.

- BzaumonelicTBuepacTBopanepMaHraHaTakaIusICaCKOPOMHOBONKHUCIIOTOM.

- B3anmoneiicTBuexIOprIaKeIe3aCKENTONKPOBIHOWCOIbIOUTUAPOKCHIOMHATPHSL.

- Bzaumoneiictueruapokcunaxenesa(lll) cpacTBOpoMCOITHONKUCTOTHI.

IIpaxmuxka. JIabopaTopHBIEONBITHI

- AZICOpOIUSAKYKYPY3HBIMUTIATIOYKAMHUTIAPOBIAXY YU XBEIIESCTB.

- ByueHneycTpoicTBa3aXKuraIKuuIIaMeH .

JloMamiHueoOnbITHI

- PaznenenunecmecncyxoroMonoKaunpeuHOronecka.

- OTCTanBaHNEB3BECUTIOPOIIKAITYUCTKUIIOCYIBIBBOJICHEEICKAHTALIHS.

- AZlcopOIMsIaKTUBUPOBAHHBIMYTTIEMKPACSIIUX BEIIECTBIEIICH-KOIBI.

- PactBopenueBBoneradnetkuacnupuHay [1CA.

- [IpuroroBneHnen3BECTKOBOMBOIBIUOTIBITHICHEH.

- N3yuennecocraBaCMC.

IlpakmuueckaapabomaNe14. BeipaiiiBaHUEKPUCTATIIOBCOIN (JIOMAITHUMIKCIIEPUMEHT ).
IlpakmuueckaapabomaiNel5. OuncTKannoBapEeHHONCOIIH.

IlpakmuueckaapabomaNe 16.113y4ueHnenpoleccakoppo3nmKeIIe3a.
Tema8.Pacckaspinmoxumuu(11l yacos)
Yuenuueckaaxkongpepenyun.«BpiiaronmecspyccKkueydeHble-

XUMUKNY. «ICTOPUAXUMHUM.
Kouxypccooowenuityuaujuxca.«MoearoOuMoeXuMHUECKOEBEIECTBO»(OTKPHITH
€,TI0JTyYeHUEen 3HaYCHHE).

Konkypcyuenuueckuxnpoexmog. KOHKypCOCBAIEHU3YyYCHUIOXUMUYECKUXPEAKIIHIA.
[ToaroroBKan3ammuTaTBOPYECKUXOTICTOBOIPOBEICHHOWHCCIIEI0OBATEILCKOHpadoTe.
JlanHble 3aHATHS NPOBOAATCI B (opMe «KpyIIoro CToia» WM HIKOJIBHOM
KOH(EpEHIIUH

(BTEUeHHerona). Y yanmecssBbICTy1al0TCKPAaTKUMUTBOPYECKUMHOTYETAMUIION3YYEHHBIM
po0OJieMaM,paccKa3blBalOT O PE3yIIBTaTaXCBOUXHUCCIIEIOBAHUH.
Tema9.XumusiBObITY(1349acoB)

Teopus. Buapl OBITOBBIX XUMHKATOB. MbII0 W Moromue cpenactsa. Coimu U MIENOoYH B
COCTaBE MOIOIIUXCPEACTB. XUMUYUCTKAHAIOMY.

XKectkocTh Bonbl. YmsirdueHue Bonbl. Colla muuieBas Wid ABYYIJIEKUCIIBIA HATPUIl U €ro
cBoiicTBa.OmacHbIii Opar MUINEBON COAbI — coAa KaJbIMHUpOBaHHAs. Yem mone3Ha
MTUIIEBast COJIa U MOXKET JINOHAOBITHOTIACHO.

XUMUSUTIPUTOTOBICHUECTIUILIH.

CronoBeIitykcycuykcycHasdcceHIus. CBOMCTBAYKCYCHOMKHCITOTHIN
ee(pU3HOIOTNIECKOEBO3ICIICTBHE.

Xumusinonex1a. BonokHONoAyBETMUYUTEIbHBIMCTEKIIOM.

ArnreunsliiiionuerocBoncTaa. [louemyionHaao AepKaTbBILIOTHO 3aKYIIOPEHHONCKIISTHKE.
«3enéHkay Wi pacTBOp OpWIIIMAHTOBOrO 3esieHoro. HeoObryHbie cBOMCTBA OOBIMHOM



3€JICHKU.ACIIUPYUH WM aUEeTWICAIMIWIOBAs KUCJIOTAa U €ro cBoicTBa. UTO moies3Hee:
acripuH uim yncapu.llepekucsBonopoaauruaponeput.CBOMCTBANIEPEKUCUBOIOPOAA.
ITepmanranaTkanusa,MapraHOBOKUCIBIMKAINT,OHKE—
«MapraniioBka». HeoobsruHnbiecBoiicTBaMapraHiioBku. Kakyro OMAaCHOCTBMOXKET
MPEACTABIATbMApPTraHIlOBKA.
Hyxna nm B jgomamHel anteuke OopHas — kuciota.CrapbleniekapcTBa,Kake
HUMHUINOCTYIUTh. YeroHexXBaTaeTBBALICHAIITEUKE.
Ilpakxmuxka. Ilpakmuueckana padoma Ne 17:V13ydeHue TEKCTUIBHBIX BOJIOKOH TIO
kosiekiuu. [IpocTeitmuecnocoObIonpeieIeHus] TUTIABOJIOKHA.
IlpakmuueckaapadomaNel8:YnaneHuensTeH.
Ilpakmuueckaa padooma Ne 19:YnaneHue HaKWNKM C SMaJMPOBAHHOM IMOCYAbl U
NpeIoTBpalleHreee00pa3oBaHus (JOMAIIHUNA SKCIIEPUMEHT).
IlpakmuueckaapabomaNe2(0:HeoObIYHBICOTIBITHI.

TPETHUM 'Ol OFYYEHUA

IIpenmeTHBIE pe3y/ibTaThI:
JIMYHOCTHBIEC:
- XapaKTepHU30BaTh YPOBHU OpPraHU3allUM )KUBOW MaTE€PUU U HAYYHBIC JUCHUILIUHBI,
3aHUMAIOIIMECS U3YYEHUEM TTPOIECCOB KUIHEESITEIbHOCTH HA KOXKIOM U3 HUX;
AHAJIM3UPOBATH XUMUUYECKHUI COCTAB KUBBIX OPraHW3MOB, BBISBIATH POJIb XUMUYECKUX
AJIEMEHTOB B 00pa30BaHUU OPTAaHUYECKUX MOJIEKYII;
OIICHUBATh 3HaUCHME IBOMIOIMOHHOM Teopun JK.b. Jlamapka 1151 pa3BUTHSI OHOJIOTHH;
- XapaKTepu30BaTh NPEANOCHUIKA BO3HUKHOBEHHUS 3BOMIOIIMOHHOM Teopun Y. JlapBuHa;
OLICHMBATh CBOMCTBA IOPOJ [OMAIHUX JKUBOTHBIX M KYJIBTYPHBIX PAacTEHHH 10
CPaBHEHMIO C JUKUMH IMPEAKaMU; AaBaTh OLIEHKY €CTECTBEHHOI0 0TOOpa Kak
pe3yibrara 60pbOBI 3a CYIIIECTBOBAHUE;
MeranpeamMeTHbie:

OBJIQZICHUE COCTABJSAIOLIMMH MCCIEAOBATENIbCKOM M IPOEKTHOW JAEATEIIBHOCTH:
YMEHHE BUIETh MPOOJIEMY, CTaBUTb BOIPOCHL, BBIABUTATh THUIOTE3bl, JaBaTh
OTIpE/ICJICHUs] TIOHSATHUSM, KIacCU(DHUIIMPOBaTh, HAOIIONATh, MPOBOIUTH IKCIIEPUMEHTHI,
JIeNaTh BBIBOABI M 3aKIIOYCHUS, CTPYKTYpUPOBAaTh MaTepuall, OObsICHATh, I0KA3bIBaTh,
3alIMIIaTh CBOU UJEH;

yMEHHE padoTaTh C pa3HbIMH MCTOYHUKAMH OWOJIOTHMYECKOW WHGOpMAIINH,
aHAJM3UPOBATh U OLIEHWBATh WH(MOPMAIHIO, TPe0Opa30BbIBaTh MHGOPMAIIUIO U3 OTHOU

(GbOpMEI B APYyTYIO;

YMEHHME aJE€KBAaTHO WCHOJIb30BaTh PEYEBBIC CPEICTBA JJISI JUCKYCCUU U
aprymMEeHTalMy CBOEW MO3WIUM, CPABHUBATh Pa3HbIC TOYKHU 3PECHUS, apryMEHTHPOBATh
CBOIO TOYKY 3PEHMS, OTCTAUBATh CBOIO MTO3UIIUIO.

IIpenmeTHBbIE:

* pasnuyeHWe Ha TAOMWIIAaX YacTed W OPraHOWJOB KJIETKH, Ha >KMBBIX OOBEKTaX W
Ta0JIUIAX OpPraHOB I[BETKOBOT'O PACTEHHUS, OPraHOB M CHUCTEM OpPraHOB 3>KHUBOTHBIX,
HauOoyiee PACHPOCTPAHEHHBIX PACTEHUN U JOMAIHUX KUBOTHBIX; CBHEAOOHBIX U



AOO0OBUTBIX FpI/I6OB; OIIaCHBIX AJIA YCJIOBCKA paCTeHI/Iﬁ H ) KUBOTHBIX,

¢ CpaBHCHHC OMOJIOTHYECKUX OOBEKTOB M mpoueccoB, yMCHHC [ACJIaTb BbBIBOAbI H
YMO3AKIIOYCHMA Ha OCHOBC CPABHCHUAA,

* BBISIBJICHHE MPHUCIOCOOIEHUI OpPraHu3MOB K Cpelie OOMTaHUs; B3aUMOCBA3EH MEXITY
O0COOEHHOCTSIMU CTPOEHHUS KIIETOK, TKaHEH;

* OBJAQJICHUE METoJaMU OUOJIOTMYECKOW HayKu: HaOJIIOJACHUE U  OINHUCAHUE
OMOJIOTHYECKUX 0OBEKTOB U MPOIECCOB; MTOCTAHOBKA OMOJIOTHYECKUX IKCIIEPUMEHTOB U
00BSICHEHUE UX PE3YIbTATOB.
Yuawuecs 6yoym znamo:

YMEET ONpPEeesATh MOHATHS, GOPMHUPYEMBIE B TIPOIIECCE U3YUCHUS TEMBI;

yMeeT KIacCU(pUIUPOBATh U CAMOCTOSITEILHO BBIOUpATh KPUTECPUM IS
KJ1acCU(PUKaINH;

BJIQJICIOT CaMOCTOSITEIBHBIM (OPMYITUPOBAHUEM MPOOJIEMBI HUCCICAOBAHUS M
COCTaBJISITh MO3TAMHYIO CTPYKTYPY OyAyIIETO CaMOCTOSTEILHOTO UCCIEAOBAHUS;

JIEMOHCTPUPOBATh ONTHUMAaJIbHBIE CIIOCOOBI JEUCTBUI B pamMKax MPEIIOKEHHBIX
yCIOBUM W TpeOOBaHMM W COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMU
pe3yJIbTaTaMUIIPH BBITIOJTHEHHUH JIAOOPATOPHBIX M MPAKTUYECKUX paboT;
Yuawuecs 6yoym ooyuenwi:

YMEET YyCTaHABIUBaTh MPUYMHHO-CIECTBEHHBIE CBS3M MEXAY COOBITHUSMH,
SBIICHUSIMU;

yYMEET MPUMEHSATh MOJEIM U CXEMBI JUIsl PEIIeHHs] y4eOHBbIX U MO3HABaTEIbHBIX
3a/1ay;

BJIaJIEET MPUEMAMH CMBICIIOBOTO UYTE€HHSI, COCTABIIATH TE3UCHI U IJIaH-KOHCIIEKTHI
10 pe3ynbTaraM YTeHUS;

JEMOHCTPUPYET OpTaHM3aIUI0 y4eOHOTO COTPYOHUYECTBA K COBMECTHYIO
NEATENbHOCTh C YUYUTEJIEM U CBEPCTHUKAMU;

yMEET HCIOb30BaTh MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUU TIPH
MIOJITOTOBKE COOOIICHUHN, MYJIbTUMEAUNHBIX TIPE3CHTAITUM;

YMEET JEMOHCTPUPOBATh HKOJOTMYECKOE MBIIUIEHUE W MPUMEHSATH €ro B
IMOBCEAHEBHOM KU3HU
BBenenne (2 yaca) Bo BBeeHHM yUanuecs 3HAKOMSTCS C TUIAHOM PaOOThI M TEXHUKOM
0€30MacHOCTH MPH BHITIOJTHEHUH JT1a00OPATOPHBIX padoT.
Paznean Hutonorus. (24 yaca)
Teopus. Tunwt kKnemounoii opeanuzayuu. ( 4 yaca) KileTku npokapruoTUYECKOTro TUIA.
CrpykTypHO-(QDyHKIIMOHATFHAS OpraHU3alMs dYKAPUOTUYECKON KIETKU: PACTHTEIbHAS
n xuBoTHasA. [IpmHumn kommaptMeHtauuu. buonornueckas memOpana. CrpoeHue
TUMIAYHOM KIIETKM MHOTOKJIETOYHOTO Opranu3Ma. MEeXKIETOUHble KOMMYHUKAIUU.
[IpakTuueckas paboTa: CpaBHUTEIbHBIA aHAIN3 MPOKAPUOTUUECKUX, DYKAPHUOTHUUECKUX
PACTUTENbHBIX, YYKAPUOTUYECKUX IMKUBOTHBIX KJIETOK U KJIETOK MHOTOKJIETOYHOTO
OpraHu3ma.
Dopma opeanuzayuu. TapHasi, KOJJIEKTUBHAS, MpPAKTUYECKas padoTa: CPaBHUTEIIbHBIN
aHallu3 MPOKAPUOTUYECKUX, DYKAPUOTUUYECKUX PACTUTEIBHBIX, JYKAPUOTUUYECKUX



YKMBOTHBIX KJIETOK U KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma.

Buowi  OdesmenbHocmu: CcaMOCTOSATENbHOE BbIAEIEHUE W (OPMYIMPOBAHHME LIEJIU
MPaKTUYECKOM paboThl; MOUCK M BBbIAEIECHUE HEOOXOAMMOW HHpOpMaUUU s
COCTaBJICHMSI CBOJHOM TaOJUIbl, CpaBHEHUE, KIACCU(PUKALUSA PA3IUYHBIX KJIETOK IO
BBIJICJICHHBIM TTPU3HAKAM.

Cmpoenue npoxapuomuueckou xaemku (8 uacos). Dopma npokapuor. CTpykTypa,
XUMUYECKUN cOCTaB M (YHKIIMU KOMIIOHEHTOB MpOKapuoTHUecKou kieTku. Knetounas
creHka. Kamcynbl, ciu3uctbie clion W 4yexibl. JKIyTMKM M MEXaHU3MBbI JIBUYKCHHSI.
Bopcunku. MemOpansbl. Lluto3omes u pubGocombl. I'enernueckuit anmapar. Poct u
CrocoObl pa3MHOXKEHHUS. BHyTpUIIUTOMIIa3MaTHYECKHE BKIIOYCHUSI.
Ilpakmuxa.__llpakTtuyeckas paOoTa: BbIJEJIEHUE, OKpalluBaHHE, (QPUKCUPOBAHUE,
CpPaBHUTEIbHAS XaPAKTEPUCTUKA YKCYCHO-KHUCIIBIX, MOJIOYHOKHUCIIBIX U MACIIHOKHCIIBIX
OaKTepuid.

dopma opeanuszayuu: TapHas, KOJUJIEKTUBHAs, MpakThyeckas padoTa a: BbIAEIICHUE,
OKpaliuBaHue, (QUKCUpPOBAHUE, CPABHUTEIbHASI XapaKTePUCTUKA YKCYCHOKHCIIBIX,
MOJIOYHOKHUCIIBIX U MACJISTHOKUCIIBIX OaKTepHil.

Buowi  O0esimenvHocmu: CaMOCTOSATENbHOE BbICNIEHHE W (HOPMYIMPOBAHHUE IIEJIH
paKkTUYECKOW paboThl; TOUCK U BBIICICHHE HEoOXoauMon wuHpOpMAIUu s
COCTaBJICHUSI CBOAHOW TaOJMIBI, CpaBHEHHME, PA3IUYHBIX BHUIAOB OaKTepuil II0
BBIJICJICHHBIM TIPU3HAKAM.

Cmpoenue rykapuomuueckoii kiemku (7 uacos). HapyxHas 1murTomniazMaTudyeckas
meMOpana. Crenuanu3upoBaHHBIE CTPYKTYpbl IMOBEPXHOCTH KJIeTOK. OcoOeHHOCTH
CTPOEHUS KIETOYHBIX oOosiouek pacrenuil. Paromuto3. [luHonuTo3. OCHOBHOE
BEIIECTBO IUTOIIa3Mbl. MHUKPOTpYOOUKH. DHAOIIa3MaTHdeckasi ceTb. PUOOCOMBI.
Kommuekc Tonmpmxn. Mwutoxonapuu. JInzocomsl. Knerounwii nentp. IlmacTumbl.
Bakyonu pactutenbHbIX KieTOK. OpraHoujibl CrienHaJIbHOTO HazHadeHus. Kietounsle
BKJIFOUEHUS. S 1po: 000104Ka, SACPHBIN COK, SAPHIIIKO, XPOMOCOMBI.

@opma opeanuzayuu: KOJJIEKTUBHAs, [JOKJIAJbl Y4YAIIMXCA C HCIOIb30BAHUEM
KOMIIbIOTEPHBIX TEXHOJIOTHUH.

Buowl oeamenvrocmu: MOUCK U BbIIENIEHUE HEOOXOAMMOW MHGOPMAIMK;, TPUMEHEHUE
METOA0B HH(POPMAIIMOHHOTO TIOUCKA, B TOM YHUCJIE€ C TTIOMOIIbIO KOMITBIOTEPHBIX CPEJICTB;
TUTAHUPOBAHUE YYEOHOTO COTPYAHMYECTBA C YUUTEIIEM U CBEPCTHUKAMH — OTPE/IeTICHUE
nenei, QyHKIUA y9aCTHHUKOB, CIIOCOOOB B3aMMOICHCTBHSI MPU ITOATOTOBKE JIOKJIAJIOB.
Perynartopasle MexaHu3mbl KiaeTku. OOmmi amanTauoHHBIA cHHApPOM. [loHsTHE
cTpecca. 3aBUCUMOCTh aIaNTAllMOHHBIX PEaKUui OT CWibl pazapaxutens. CpouHas u
JOJITOBpeMeHHas ajgantauus. [IcuxosMounoHanbHOE HaNpsKeHHe. TUIbI TOBPEXKICHUS
KJIETOK TIPH HEKpo3e. AnonTo3. MexaHu3mMbl peann3anuu rudeau KIEeTOK pH aronTo3e.
@opma opeanuzayuuy. JTEKUUSL.

Buowvl deamenvrHocmu: mpeoOpa3oBaHHE 3HAKOBO-CHMBOJMYECKOM MONIETH C LEJIbI0
BBISIBJICHHS OOIIIUX 3aKOHOB, OMPEACIISIIOUIUX PETYISITOPHBIE MEXaHU3MbI KIIETKHU.
Paznen I'enetuka (39 yacon)

Teopus. I'enemuueckuit aunanu3 3aKoHomepHocmeil Hacaedoseanus (18 uacos).
Mounorubpuanoe  ckpemuBaHue. [luTonmormdyeckrne  OCHOBBI ~ MOHOTHOPHUIHOTO
CKpEIlMBaHMs. YCJIOBUU TMpPOSIBICHUSA 3aKOHA paciueruieHus. [u- u TpurudpuiHoe
CKpEIIMBaHUE. [utonoruueckue OCHOBBI JUTUOPUTHOTO CKpEIIMBaHMUSI.




B3aumopeiictBue TEHOB. KoMIuieMeHTapHOCTb. onucras. [Tonumepus.
Monudunupyroiee aeiictBue reHoB. HaciienoBanue Npu3HAKOB CUEIJIEHHBIX C MOJIOM.
Omnpenenenue nona. OcoOEHHOCTH MONOBBIX XpoMocoM. CIIeTIEeHHOE HAC/IeIOBaHUE U
KpoccuHroBep. CpaBHEHHE TEHETHYECKUX U IIUTOJOTMYECKUX KapT XPOMOCOM.
MexaHnU3M KPOCCHUHIOBEPA.

[Ipaktuka._Ilpakrtuyeckas pabota:(hu3nM0I0ro-reHETUYECKUE aCleKThl aHTOLMAHOBBIX
OKpPACOK y PACTECHUH.

Dopma  opeanuzayuu. KOJUIGKTUBHAsA, peEUIEHUE 3a4ady, NpakThUueckas pabdora:
(pU3HONOrO-TeHEeTUYECKUE aCIIEKThl AHTOIMAHOBBIX OKPACOK Y PACTEHHUIA.

Buowi  OdesmenbHocmu: CcaMOCTOSATENbHOE BbIAEIEHWE W (QOPMYIMPOBAHHME LIEJU
PaKTUYECKON PabOThI; MOUCK U BbIJEIECHUE HEOOX0AuMON HHGOPMAITUU MPU PEIICHUU
IreHeTUYECKUX 3a/1a4y; BbIOOp Hambonee 3(PQPeKTUBHBIX CMOCOOOB pEIICHUs 3a/aad;
CTPYKTYpUPOBaHHWE 3HAHWM [0 TUIAM B3aUMOJEHUCTBHUS T'€HOB, YCTaHOBJICHUE
MPUYUHHO-CIICJICTBEHHBIX CBSI3€M; MOCTPOEHUE JIOTUUECKOW IEMH PACCYXICHUU MpU
pELIeHUH 3ajay.

H3zmenuusocmv u memoovt ee uzyuenus (11 uwacoe). MytanmoHHasi U3MEHYUBOCTD.
Knaccuduxarmus myrtaruii. MHOXKECTBEHHBIN allJieu3M. XPOMOCOMHBIE MEPECTPOUKH.
I'enomubie MyTanuu (ronuruionaus). KapuoTunsl U mMeno3 y MOJUIUIOUIHBIX (opM.
Mytanuu  reHepaTuBHBIE W coMaruueckue. CIIOHTaHHBIE MyTallUUd. 3aKOH
TOMOJIOTHYECKHUX PSIOB HACIEACTBEHHOM M3MEHYMBOCTU. MHAyIMpPOBaHHBIE MYyTaIlUH.
dusznyeckue W XUMHUYECKHE MyTareHsl. MoaudukanmoHHas W3MEHUYHUBOCTD.
Craructudeckasi 00paboTKa pe3yJbTaToB.

[IpakTuyeckas paboTa: CTaTUCTUYECKUN aHAJIU3 W3MEHUYMBOCTU KOJIMYECTBEHHBIX
NPU3HAKOB Y PACTEHHUIA.

Dopma opeanuzayuu: KOJUIEKTHUBHAsA, peEUIEHUE 3a/1ady, MpakThuyeckas pabora:
CTaTUCTUYECKUI aHAJIN3 U3MEHYMBOCTU KOJIMYECTBEHHBIX IPU3HAKOB Y PACTEHUI.

Buowi  OdesmenvHocmu: CaMOCTOSATENbHOE BbIACNIEHHE W (HOPMYIMPOBAHHUE IIEJIH
IIPaKTUYECKOW paboThl; TOWCK M BBbIICICHHE HEOOXOMUMOW WHGOPMAIUU IPH
COCTaBJIEHMH OTYeTa II0 MPAKTHYECKOM paboTe; BBIOOpP Hambosee 3hPEKTUBHBIX
CriocoOOB pemieHus 3ajaa4; (GopMyaupoBaHHE MPOOJEMBl NMPHU BBIICHCHHUH TPUYHH
MYTallMOHHOW HW3MEHYMUBOCTH;, CAMOCTOSATEIBHOE CO3/IaHHE CIIOCOOOB pelIeHUs
npoOJieM TOCTaBICHHOW 3aJaud; YCTaHOBIECHHWE MPUYHMHHO-CICACTBEHHBIX CBS3EH;
MIOCTPOCHUE JJOTUYECKON LIENN PACCYKACHUM ITPU PELICHUH 3a/1a4.

Ponv nacneocmeennocmu u cpeovt 6 hopmMuposanuu HOPMAaibHO20 U RAMOI0UYECKU
usMeHeHH020 (henomuna uenoeseka (10 uacos).

I'eHHast mporpamma uenoBeKa. AYyTOCOMHO-JOMUHAHTHBIE HaclielI0BaHUS. AyTOCOMHO-
penieccuBHble 3aboneBanus. HacnencTtBeHHble OO0J€3HH YeIOBEKa. XPOMOCOMHBIE
O6one3nu. I'ennble Oone3Hu. bone3HM C HacIEICTBEHHBIM MPEAPACHOIOKEHHEM.
Oco0eHHOCTH YelIoBeKa KaK 00bEKTa TeHETUYECKUX HCClieoOBaHUl. MeTo/bl N3yYeHust
TCHETHKHN YEJIOBEKA: T€HEaJOTUYSCKH METOJ, ONM3HEIOBBIA METOJ], MOMYISIIHOHHO-
CTaTUCTUYECKUN METOJl, METOJl T€HETUKH COMAaTHYECKUX KJIETOK, LIUTOTCHETUYEeCKUI
Meron, Ouoxumuyeckuit Meron, wetonasl wu3ydenuss JIHK B renernueckux
uccineaoBaHusAX. MeanKo-reHeTUYeCKOe KOHCYIbTUPOBAHUE.

[IpakTuueckas pabora: U3ydeHHE TCHETUYECKUX aCIIeKTOB I0J1a Y PaCTCHUMN (MBa KO3b).
@opma opeanuzayuu: KonekTuBHas, pelIeHHe 3a7ad, JOKJIaAbl ydalluxcs,




MpakTUueckas padoTa: u3y4eHUe FreHeTUYECKUX acIleKTOB I0Ja y paCTeHUM (MBa KO3bsl).
Buowi oesmenvrocmu: MOUCK U BblEIEHUE HEOOXOAMMOUW MH(OPMALMK; TPUMEHEHUE
ME€TO/10B HH(GOPMAIMOHHOTO MOMCKA, B TOM YHCJIE€ C TOMOIIbI0 KOMIBIOTEPHBIX CPE/ICTB;
IJIAHUPOBAHUE YUYEOHOTO COTPYIHUUECTBA C YUUTEIEM U CBEPCTHUKAMU — OMPEICIICHHE
nened, GyHKIUM y9aCTHUKOB, CIIOCOOOB B3aWMOACHCTBUS MPHU MOATOTOBKE JIOKIIAJIOB;
MOUCK U BBIJETICHHE HEOOXOoauMON MH(MOpPMALUK MPU PEIICHUH T'eHETHUYECKUX 3aJ]1ay;
BbIOOp Hanbonee 3¢ (PEeKTUBHBIX CTOCOOOB PEIICHUS 3a/1ay.

Pasnen 3 JBosionuonHoe yuenue ( 32 4acon)

Teopus. Teopua ecmecmeennozo omoopa 4. /lapeuna ( 5 uacoe). HacnenctBeHHOCTb
Y U3MEHYMBOCTh OPraHU3MOB. J[OKa3arenbCTBa BOMIOLUUHA TPUPOJHBIX BUIAOB. YUECHUE
dbopmMax W3MEHYMBOCTH OpraHu3MoB. Poyib BHeEIIHEH cpenbl B BO3HUKHOBEHHUU
U3MEHYMBOCTH OpraHu3MoB. Teopusi uckyccTBeHHoro orbopa Y. JlapBuna. dopmbl
UCKYCCTBEHHOTO oTOOpa. bopwba 3a cymiecTBoBaHWe: MPUYUHBI U CIEACTBUSL. DOpMBI
O00pbOBI 3a cyiecTBoBaHUs. EcTecTBEHHBIN OTOOP: OnpeseeHue, MEXaHu3M JeHCTBUS,
pe3yJbTaT.

Ilpakmuxa. @opma opeanuzayuu: KOJJICKTUBHAS

Buowl oeamenvrocmu: MOUCK U BbIENEHUE HEOOXOAMMOUW MH(GOpPMALMK; TPUMEHEHUE
METO/I0B UH(POPMAITMOHHOTO TTOMCKA, B TOM YHCJIC C TTIOMOIIbIO KOMITBIOTEPHBIX CPEJICTB;
IJIAHUPOBAHUE YUEOHOTO COTPYIHUUECTBA C YUUTEJIEM M CBEPCTHUKAMU — OTIPEICIICHHE
nese, QyHKIUNA y4acTHUKOB, CIIOCOOOB B3aWMOJICHCTBUS MPH MOJATOTOBKE JOKIIA/IOB;
MIOCTAHOBKa BOMPOCOB — WHHUIIMATUBHOE COTPYAHUYECTBO B TIIOMCKE U cOope
UHGOpPMAIIUK JJ1s1 BBITIOTHEHUS JOKIJIAI0B U IPE3EHTALIUM.

Cunmemuueckana meopus 36onouyuu. Muxposeonwyusa( 8 uacos)

[Momynsitist — dopma cyiiecTBoBaHUs BUAA. M3MEeHYMBOCTH 0cOOEH B MOMYSIIUU TOA
BIMSIHUEM DJKoJorndeckux (axtopoB. MexaHu3M BO3HUKHOBEHMS aJanTaluii B
NOMYJISILIMM U UX OTHOCHUTENbHBIN Xapakrep. Jemorpadudeckasi, mpoCTpaHCTBEHHAS U
DKOJIOTMYECKass CTPYKTypa MONyJAuud. JIuHaMHKa YUCIEHHOCTH MOIYJSIUU.
buonornveckuii momuMoppuU3M MOMYISIITUU. YCIOBHUS IJIUTEIBHOTO CYIIECTBOBAHUS
nonyyisinuu. llomynsinus — KOMIIOHEHT HKOCHCTEMBI. J[MHaMuMKa W YCTOMYMBOCTH
sxkocucteM. Camoperyinsanus. CykecCuu B 3KOCUCTEMAX.

Dopma opeanuzayuu: KOJUIEKTHUBHASA, pelICHHWE OWONOTMYECKHX 3ajad, padora ¢
KOMIIbIOTEPHBIMHU MIPOTPaMMaMHU.

Buowi desmenvrocmu: MOUCK U BBIJIETCHHE HEOOXOAUMON MHGOPMAIMH TPU PEIICHUH
Ounonoruyeckux 3ajad; BeIOOp HambOonee 3(PQPEKTUBHBIX CIOCOOOB peIIeHUs 3ajad;
CTPYKTYpUpOBaHUE 3HAaHUU MO TeMe «MHKPOIBOJIOIUA»; YCTAHOBIECHUE MPUYUHHO-
CJIEACTBEHHBIX CBS3€U; MOCTPOCHHUE JIOTMYECKOW LEMHU PACCYXKIACHUU IMPU PEUICHUU
3ama4; HaAOMIONEHHWE 3a JEMOHCTPAIMSIMHU YYUTENsS, OOBSICHEHWE W WHTEPIpPETAIHS
HAOJIIOIaEMBIX SIBJICHUI; aHATN3 TPa(UKOB, TAOJINII, CXEM.

Daxkmopwl 360110uuu (7 4acos)

Hacneocmeennas — uzmenuugocmv  Kax  mamepuan  360a0yuu.  IBOTIOLUOHHAS
xapakTepuctuka myrtanuid. Hopma peakuuu renotuna. Moaudukanuu, ux pojb B
sBoNmonMU. M3onsaiuu. Mexanu3zM. DBONIONMOHHAS POib M30ASUMA. Murpauuu u mx
pOJIb B UBMEHEHUU F€HETUYECKON CTPYKTYPhI MOMYIALNH. POPMBI MEKIOMYISIIIMOHHBIX
orHoumieHui. [lpuumHbl U ciencTBus OOppOBI 3a CyIIECTBOBaHUE Kak (pakTopa
sBomonud. COBpEeMEHHBIE MPEJCTABICHUSI O ECTECTBEHHOM OTOOpE KaK BEAYIIEM



dakrope sBomonUMU. DoOpMbl €CTeCTBEHHOro oTOopa. CpaBHUTENbHBIA aHAIN3
€CTECTBEHHOI'0 U UCKYCCTBEHHOT'O 0TOOpa U UX pe3ybTaToB.

[IpakTuueckas paboTa: pe3ylbTaThl HCKYCCTBEHHOTO OTOOpa Ha IMpUMEpe COPTOB
KYJIBTYPHBIX PACTCHUH.

Dopma  opeanmusayuu:  KOJIUIEKTUBHAs,  MpaKTU4Yeckas  pabora:  pe3yiabTaThl
HCKYCCTBEHHOTO 0TOOpa Ha MIpUMEPE COPTOB KYJIBTYPHBIX PACTECHUH.

Buowi  OdesimenbHocmu: CcaMOCTOSATENbHOE BblAENEHWE W (HOPMYIMPOBAHHME LIEIU
MpaKTUYeCKOW  paboThl; TOUCK U  BbIAEICHHME HeoOXoauMoill  uHoOpMaluy;
CTPYKTYpUPOBAaHUE 3HAHUW MO pe3ylnbraraM HCKYCCTBEHHOTO OTOOpa; MOCTAaHOBKA U
dbopmynrpoBaHre MPOOIEMBbI, CAMOCTOSITEIBHOE CO3/IaHUE AJITOPUTMOB ACATEILHOCTH
OpU PEIICHUH TPOOJIEMBbI; MPOTHO3UPOBAHHUE PE3YIbTAaTOB MPAKTUYECKON pPadOTHI;
KOHTPOJIb B JOpME CIIMUCHHUS JTUYHBIX PE3YJIBTATOB U pe3yibTrara C 3aJlaHHBIM ATAaJTOHOM
C 1EJIbI0 OOHAPYKEHUS OTKJIOHEHHUH OT HEro.

Buo. ( 6 uacoe)

CoBpemeHHasi OuoJOTHYECKass KOHICIIIIUS Buna 3. Maiiepa. JlokazarenbcTBa
peanbHocTH Buaa. Kputepuu Buga. Ctpykrypa Buaa. [lomynsiimonHas CTpykTypa Buja.
I'ubpungnas 30Ha, reorpaduyeckuii M30MAT, KIMHAIBHAsS HW3MEHUYMBOCTH. [Iporecc
o0pa3oBaHUsl HOBBIX BUIOB. AJITONMATPUYECKOE, CUMIIATPUYECKOE U TapanaTrpruieckoe
BU000pa3oBanue. KomriekcHOe 1eCTBHE IBOIONMOHHBIX (DAKTOPOB B AKOCHUCTEMAX.
HckyccTBeHHBIE SKOCUCTEMBI U UX OCOOCHHOCTH.

[TpakTudeckas padora: MOp(oIOTHUECKUI KPUTEPHUI BUa HA IPUMEPE BUIOB U3 pPojia
KJIEBED.

Dopma opeanuzayuu: KOJUIEKTHBHAs, TMpakTU4yeckas pabora: MopdoiorudecKkui
KpUTEpU BUIa HAa IPUMEPE BUIOB U3 poJia KIEBEP.

Buowi  OdesmenvbHocmu: CcaMOCTOSATENbHOE BbICNIEHHE W (HOPMYIMPOBAHHE IIEIH
NPaKTUYEeCKOW paboThl; TOUCK M BbIIEIEHHE HEeoOXomuMoW HuH(oOpMaIuu mpH
COCTAaBICHMH OTYeTa [0 TMpaKkTU4Yeckoll paboTe; IJIAaHUPOBAHHE Y4EeOHOTO
COTPYIHMYECTBA C YYHUTEIIEM M CBEPCTHUKAMH — OIpenelieHue Ienei, QyHKIui
YYaCTHUKOB, CIOCOOOB B3aMMOJECHCTBHUS;, MOCTAaHOBKA BOMNPOCOB — HWHHUIIMATUBHOE
COTPYIHHUYECTBO B TIOMCKE U cOOpe MHGOPMAITHH.

Eouncmeo >cueoii u nexcueoit npupoout (5 uacos).

AOVOTEHHBI CHUHTE3 OpPraHMYECKUX BEHIECTB B YCIOBUSX BOCCTAHOBUTEIHHOU
arMocQepbl. DTarnbl TMOSBICHUS CIOKHBIX OPraHUYECKHX BEIIECTB. DBOJIIOIMOHHBIC
BO3MOYKHOCTH YTJIEBOJOPOAOB. DBOJIIOIMUS OpraHMYecKux coenuHeHuil. OOpa3oBaHue
MEPBUYHBIX KJIETOK — HA4asio OWOJIIOTHUYECKO 3Bomtonnu. CaMoOpTraHu3aIus CIOKHBIX
opraHnyeckux cucreMm. KileTouHOe NuTaHue, BHYTPU- M BHEKJIETOYHBIA TOMEOCTA3.
OCHOBHBIE YEPTHI KU3HHU.

Dopma  opeanuszayuu:  TEKIHS, KOJUIGKTHBHAs, paboTa ¢  KOMIBIOTEPHBIMU
porpaMMamu.

Buowl O0esmenvhocmu: mpeoOpa3zoBaHHE 3HAKOBO-CHMBOJIWYECKOM MOJACIN C MEJbI0
BBISIBJICHUS] OOIIMX MPHU3HAKOB, ONMPEACISIONINX €IMHCTBO KUBOU M HEXKUBOW MPUPOJIBL;
HAONIOZICHUE 3a  JEMOHCTPAIMSIMU  y4uTens; OOBSICHEHWE W  HWHTepIpeTaIus
HaAOJTIOIaEMBIX SIBJICHU; aHATN3 TPpa(UKOB, TAOJIHII, CXEM.

Paznen ImoOpuorenes ( 39 gacon)

Jlenenue knemox (9 uacos).




Muro3. Murotndeckuii 1uki. [luronormyeckue OCHOBBI OECHONIOTO PA3MHOKECHUS.
Ounopenpoaykuus. IIpogomxurenbHOCTh XKU3HM KIeTOK. [lonmoBeie knetku. Menos.
[{uTonornyeckue OCHOBHI TTOJIOBOTO PA3MHOKEHUS.

Dopma opeanuzayuu: KOIIEKTUBHAS, IPAKTUYECKas paboTa ¢ MUKPOCKOIIOM.

Buowi  OdesmenvbHocmu: CcaMOCTOSATENbHOE BbIAENEHHE W (QOPMYIMPOBAHHME LIEIU
MPaKTUYECKOM paboThl; MOMCK UM BBIACICHHE HEOOXOAMMOM HHpOpMaLUU MpHU
COCTAaBICHMM OTYeTa [0 MpaKkTUYecKoll paboTe; MJIAaHUPOBAHHE Y4E€OHOTO
COTPpYJHUYECTBA C YUYMUTEIIEM M CBEPCTHUKAMU — OIpeAcsieHue Ienen, QyHKiun
YYaCTHUKOB, CIOCOOOB B3aMMOJICUCTBUS;, MOCTAaHOBKA BOMPOCOB — HHHUIIMATUBHOE
COTPYIHUYECTBO B MIOUCKE U cOOpe nHpOpMaIUH.

Pazeumue opzanuszma u cpeoa ( 6 uacoes).

Buemnsisi cpena u HeoOXOAMMBIE YCIOBHUS Pa3BUTHS. OMOpPHOHAIBHOE pa3BUTUE U
BHYTPEHHSISI Cpe/ia. DK30racTpyisiusa. IMOpHUOH U OroTHYecKue (PaKTophbl CPe/bl.
Dopma opeanuzayuu: NeKUUS

Buowl 0esmenvhocmu: mnpeoOpa3zoBaHHE 3HAKOBO-CUMBOJIMYECKOM MOJAENIU C LEJbIO
BBISIBJICHUS OOIIMX MPU3HAKOB, OMPEACIISIIONINX €TUHCTBO KUBOM U HEXXUBOUW MPUPOIHI;
HAOJNIOICHWE 32 JICMOHCTpPAIUSIMU ~ YUYUTENsl; OOBSCHEHHE U  HHTEpIpeTaIus
HaO0JI0aeMBbIX SIBICHHI; aHAIU3 Tpa(UKOB, TAOJIUII, CXEM.

becnonoe pazmnosrncenue, comamuyeckuii Imopuozenes u pezenepauusn (7 4acoe).
Mopdoduszuonornyeckas 0CHOBa MPOIECCOB OECIOIOT0 Pa3MHOKEHUS U OCOOCHHOCTH
pa3BuTHA TIpU OecrioioM pa3MHOkeHnH. Kiaccudukaius pereHepalmoOHHbIX SBJICHUM,
MOHSITHE O COMAaTUYECKOM SMOpPHOTEeHE3E.

Dopma opeanuzayuuy. JTEKIUS

Buowli O0esmenvHocmu: mpeoOpa3zoBaHHE 3HAKOBO-CUMBOJIWYECKOM MOJENIU C UEJbIO
BBISIBJICHUS OOIIUX MPU3HAKOB, OMPECSISIONINX €IMHCTBO KUBOW U HEXKUBOW MPUPOJIHI;
HaOMofieHHe 32  JEMOHCTPALUAMH  YUYUTeNd; OObsICHEHWE U  HMHTepIpeTanus
Ha0JI0aeMbIX SIBICHUI; aHAIU3 TPpa(UKOB, TAOJINII, CXEM.

Onmoczenes u 36onouus (10 uacos).

buorenernueckuit 3akoH. Pexanutymsiiuu. Teopus gummoproreneza A. H. CesepiieBa.
DBOJIIOLNSA OHTOTEHE3A.

Dopma opeanuzayuuy. KOJIEKTUBHASA, JOKIAIbl YUAITUXCS.

Buowi oeamenvrocmu: TIIaHUPOBAHUE CTPYKTYPHI JOKIaJa C Yy4E€TOM KOHEYHOTO
pe3yJibTaTa; COCTaBJIEHUE IUIaHA M IOCJIEAOBATEIbHOCTH JCHCTBUM; IUIaHUPOBAHUE
y4eOHOTO COTPYIHUYECTBA C YYUTEIEM M CBEPCTHUKAMH — ONpEIEICHUE IeINeH,
(GYHKIMI y4aCTHUKOB, CIOCOOOB B3aMMOJICHCTBUS; TIOUCK U BbIIEJIEHUE HEOOXOIUMOU
uHbopMaIMK; TMPUMEHEHHE METOAOB HH(OPMAIMOHHOTO TIOMCKA, B TOM YHCIE C
MOMOIIIbI0 KOMIIBIOTEPHBIX CPEACTB; OCO3HAHHOE M MPOU3BOJIIBHOE MOCTPOEHUE
PEYeBOT0 BHICKA3bIBAHUS B YCTHOM M MUCbMEHHOU popMme.

Imobpuonozun pacmenuii (7 uacos).

Cnoporene3. Mukpocnoporene3. Makpocnoporenes. ['amerorene3. MUKporaMeToreHes.
Makporamerorenes. JlBoiiHHOe ormuionoTBOpeHue. HeperymsipHble THIIBI MOJIOBOTO
Pa3MHOKEHUS.

Dopma opeanuzayuu: TEKUUSA

Buowvr oeamenvnocmu: mpeodpazoBaHHE 3HAKOBO-CUMBOJHWYECKOM MOACIH C IEIbIO
BBISIBJICHUS] OOIIMX MPU3HAKOB, ONPEICISIONINX €IMHCTBO KUBOU U HEKUBOU TIPUPOJIBL;



HAOJMIOIEHUE 3a

JEMOHCTPAUSIMHA ~ YUUTEIS,
HaO0JII0aeMBIX SIBJICHUI; aHAIU3 Ipa(UKOB, TAOJIHULI, CXEM.

2.2. TemaTn4ecKoe MIAHUPOBAHKE

TEMATHUYECKOE IINTAHNPOBAHUE
IIEPBBIH I'OJ1 OFYYEHH A

O0BSICHEHUE |

No

Ha3zBanue pasagena

Koaun4ecTBO 4acos

BCEro | Teopus | IpaKTHUKa

DopMBI KOHTPOIA

Bgenenue,

2 2 -

Jlexms

N3 dero
pacTeHue

COCTOHUT

20 7 13

HaOJIIOCHYS,
TECTUPOBAHMUE,
aHalu3  TPOAYKTOB
JEATEIILHOCTH 00yY

Kak
pacteHue?

KUBCT

11 4 7

YeTHbIN o1poc,
CaMOCTOSITETbHAS
paborta
[IpakTrueckas
pabora.
HaOmronenue.
Coo01enust
yUaIUXCS.

Beipactu cam.

Jlexmus, Oecena,
TIpaKTUIECKast
pabora.

HaOmronenust.

Ot Mukpockoma a0
MHUKPOOHOJIOTUHT

17 3) 12

YcerHbIN omnpoc,
CaMOCTOsITeIbHAs
pabora
[TpakTryeckas
pabora.
HaOmronenue.
Coob1ieHus

y4amuxcsl.

bakrepun

Jlexnms, Oecena,
IpaKTUYECKas
pabora.

HaGmaronenus.

[InecueBbie TpuObI

Jlexmus, Oecena,
paKkTHYeCKast
pabora.

HaGmaronenus.

Bonopociun

Jlexmus, Oecena,

IMPpaKTUICCKaAa

MHTEPIIPETALNS




pabora.
HaGnronenus.

8 Jlaboparopust 5
«buonHAMKaIHS

Jlexums, Oecena,
MIpaKTUIeCKast
pabora.

HaGaronenus.

9 Paccka3sebl mo | 20

OMOJIOTUN

YeTHbIN o1poc,
CaMOCTOSITEIbHAS
pabota
[IpakTrueckas
pabora.
HaGnronenue.
Coo01ienust
yYanxcs.

10 | Jlaboparopus 5
JleBeHryka

Jlexius, Oecena,
TIpaKTUYECKast
pabora.

HaOmronenust.

11 | [Ipaktuueckas 16

OOTaHHUKaA

YeTHbIl ompoc,
CaMOCTOSITEIIbHAs
pabora
[IpakTryeckas
pabora.
HaOmronenue.
Coo01ienus
yUaIUXCS.

12 | IlpakTuueckas 7
300JI0T U

Jlekmus, Oecena,
MpaKTUIECKas
pabora.

HaOmronenust.

13 | buomnpakTukym 6

Jlexmus, Oecena,
MpaKTUYECKas
pabora.

HaOmronenus.

Hroro

136

46 90

BTOPOY IO/ OFYYEHHA

Ne
Pa3nen
a

Ha3zBanuepa3saesa

KoanuecTBO 4acoB

DopMblI

BCEro | Teopu

NPaKTH
s Ka

KOHTPOJIA

Bsenenue

2 2

- Jlekmus,

HHUC

TECTUPOBA




[uronorus u
TUCTOJIOT U

15

10

YeTHBI  ompoc,
CaMOCTOSITEIbHAS
paborta
[IpakTryeckas
pabora.
HaGnronenue.
CoobuieHust

y4aImxcsl.

Mukpobuonorus u
BUPYCOJIOTHS

19

12

Jlexmus, Oecena,
MpaKTUIECKast
pabora.
HaOmronenust.

NmMmyHnurer u
[1apa3sUToJIOrUs

18

12

Jlexmus, Oecena,
MpaKTUIECKast
pabora.
HaOmronenust.

Mukonorust nu
cucTeMaTuka
JIEKapCTBEHHBIX
pacTeHuu

10

Jlexmus, Oecena,
MpaKTUIECKast
pabora.
HaOmronenust.

XUMUA B
LEHTPEECTECTBO3HAH
us

18

11

Jlexmus, Oecena,
MpaKTUYeCKast
pabora.
HaOmronenust.

Ot OOBIYHBIE
HEOOBIYHBIEBEIIECTBA

19

10

YerHblii  ompoc,
CaMOCTOSITEIbHAS
pabora
[TpakTryeckas
pabora.
HaOmronenue.
CooOmienus

yYaluxcs.

SIBnenus,
MPOUCXOISIIIIMECBEIIECTB
aMu

11

Jlexkums, Oecena,
paKkTHYeCKast
pabora.
HaGmonenus.

PacckazpimoxumMuu

11

YcTHBIE  ompoc,
CaMOCTOSITEIbHAs
pabora
[IpakTnueckas
pabora.
HaGntonenue.
CoobmieHust

y4aIuxcsl.




9 Xumust BOBITY 13 5 8 Jlexumsa, Oecena,
MIpaKTUIECKast
pabora.
Habmonenus.

HUTOI'O 136 52 84
TPETHH I'0/] OFYYEHHUA
Ne Tema pa3nena, KoqmyecTBo yacos D®opMBbI KOHTPOJISA
n/m | 3aHATHHA BCEro [Teopusi MPAKTHKA
BBenenue 2 2 -
Pa3nen 1, 24 9] 15
Hurosorus.

1| Tuner  kaetouHoOMH 4 2 2 Jlexius, Oecena,

OpraHu3aIuu MpaKTUIeCKast pabora.
Hao6monenus.

2 | CrpoeHnue 8 3 5 Jlexius, oecena,
IPOKAPHUOTHIECKO TIpaKTUIECKast pabora.
U KJIIETKHU HaOmronenust.

3 | Crpoenue 7 2 5 YerHbii orpoc,
DYKapUOTHUIECKOU caMoCTOsITeIbHas paboTa
KJIETKU [TpakTuyeckas padora.

HaOmronenue.
CooOmIeHus1 yJanuxcsl.

4 | PerynsitopHbIe 5 2 3 Jlexmus, Oecena,

MEXaHU3MBI KICTKU MpaKkTUYeCcKas pabora.
HaOmronenust.

Pa3nen 2439 12 | 27 Jlexmus, Oecena,

I'enernka. paKkTU4YecKas pabora.
HaOmronenust.

5 | I'enernueckuit 18 5 13 YcTHbIM orpoc,
aHaIu3 caMocTosTeIbHas padoTa
3aKOHOMEPHOCTEHN [IpakTudeckas pabora.
HaCJIEI0OBAHUS HaOmronenue.

CooO11eHuns yJanmxcs.

6 | UsmenunBocte u 11 4 7 Jlekmus, Oecena,
METO/BI ee paKkTHYeCKas pabora.
U3YUYCHUS HaGmronenus.

7| Ponb 10 3 7 VYcTHbIN ompoc,
HACJICICTBEHHOCTH caMocCTosTeIbHas paboTa
u cpenbl B [TpakTuyeckas padora.
dbopmMupoBaHUH HaGnronenue.
HOPMAaJIbHOTO 15| Coo01ieHus ydaiuxcs.
IIATOJIOTUYCCKH
M3MEHEHHOTI'O
dbenoTuna




YCJIOBCKaA

Paznen 3.31 11 20 Jlexums, Oecena,
IBoOIIONMS. MIpaKTUIECKast pabora.
Habmonenus.

8 | Teopus 5 1 4 Jlexmus, oecena,
€CTECTBEHHOIO MIpaKTUIECKast pabora.
oroopa Y./lapBuHa HaGnronenus.

9 | CunteTnueckas 8 3 5 YcTHBIM orpoc,
TEOPHUS DBOJIIOIIHH. caMocCTosTeIbHas paboTa
MuUKpo3BOTIOIHS [IpakTuueckas pabora.

HaGmonenue.
Coo01ieHust yqammxcs.
10 | dakropsl 7 3 4 Jlexius, oecena,
SBOJIIOIU U MpaKTUIeCKast pabora.
HaGmonenus.
11 Bun 6 2 4 Jlexmus, Oecena,
paKTU4ecKas pabora.
HaOmronenust.

12 EnuncTBO XKMBO# H 5 2 3 Jlexius, Oecena,

HEXUBOU MPUPOIBI MIpaKTUIECKast pabora.
HaOmronenust.

Pa3nen 4,40 14 26 Jlexmus, Oecena,

ImOpuorexes. IIPAKTUYECKas pabora.
HaOmronenust.

13 Henenue kinetok | 10 3 7 YcTHBIM oTpoc,

caMocCTosTeIbHas padoTa
[IpakTudeckas pabora.
HaOmronenue.
CooO11eHus yJamuxcsl.

14 PasBurtue 6 2 4 Jlekmus, Oecena,
opraHu3Ma u cpeia paKkTU4YecKas pabora.

HaOmronenust.

15 Becmionoe 7 3 4 Jlekmus, Oecena,
pa3MHOXKEHHUE, paKkTHYeCKas pabora.
COMAaTUYECKHUHI HaOmronenns.
aMOpHOreHe3 u
pereHepanus

16 OnTorenes n 10 4 6 Jlexmus, Oecena,
SBOJIFOIMS paKkTHYeCKast pabora.

HaGmonenus.

17 DMOpuronorus 7 2 5 Jlexmms, Oecena,

pacTeHH paKkTHYeCKast pabora.
HaGmonenus.
Hroro 136 48 88




Metoau4eckoe odopyroBanme:

HUDPOBASI JIABOPATOPUSI YUEHHUYECKASA (Ludpossie naryuku
ANIEKTPONPOBOAHOCTH, pH, monoxxeHusa, Temneparypbl, aOCOIIOTHOIO JaBJICHUS;
nudpoBor ocruuiorpadUuecKUid  aT4MK; BeChl DJEKTpoHHbIE YyueOHble 200 T;
MUKpPOCKOM: IM(GPOBOA WM onTuyeckud c ysenumdeHuem ot 80 X; HaOop s
W3TOTOBJICHUSI MUKPOIIpENapaToB; MHUKpoIpenaparsl (Habop); COEIUHUTEIbHbIC
poBO/Aa, MPOrpaMMHOE  OOeceueHHue, METOJUYECKHE  YKa3aHUs;  KOMIUIEKT
COIYTCTBYIOIIMX D3JIEMEHTOB [JIsi ONBITOB IO MEXaHUKE, MOJEKYIIpHOU (QUu3uUKe,
AIIEKTPOJIMHAMUKE, ONITHKE.

KOMILUIEKT TMOCYAbI U OBOPYAOBAHUA Ui YYEHHUUYECKUX
OIIBITOB ( IratuB nmaboparopHbiii xumudeckuii: HaGop wamek Ilerpu, HabGop
MHCTPYMEHTOB NPENapOBaIbHBIX, JIOXKKA JJI C)KUTAaHUS BEIECTB, cTynka (apdopoBas
C MECTHKOM, Ha0Op OaHOK, CKJISIHOK, (DJJAKOHOB JJIi XpaHEHUs TBEPIbIX PEaKTHUBOB;
Habop mnpubopok (I1X-14, TIX-16); mpubop sl modydyeHUs Ta30B; CIHUPTOBKA U
roproduee s He€; uibTpoBanbHas Oymara (50 miT.); koinba KOHUYECKas; MaJovKa
CTeKJsiHHAsE (C  PE3MHOBBIM  HAKOHEYHHKOM);  dallleyka JUIsi  BbIIapUBaHUS
(BbIMapuTeIbHAS Yallleyka); MEPHBIM HUWINHAP (TUIACTUKOBBIN); BOPOHKA CTEKJISIHHAS
(manas); crakan cTekasHHbIA (100 MiT); ra300TBOIHAS TPYOKA.

KOMIUIEKT BJIA’KHBIX TIPEITAPATOB JEMOHCTPAIIMOHHBbIN
( Brnaxkusiii mpemnapar "be33yOka"; BaakHbIi npenapat "['agroka" BIaKHBIA Mpernapar
"BayTpeHHee cTpoeHHEe OpPIOXOHOTOTO MOJUTIOCKA'; BIIaKHBIN mperapaTr "BHyTpeHHee
CTPOEHME KpPHICHI'"; BIAXKHBIM mpenapar "BHyTpeHHee CTpOoeHHUE JISATYIIKU'; BIa)KHBIN
npenapar "BHyTpeHHee cTpoeHue NTUIlbI"; BIaXKHBIN Npenapar "BHyTpeHHee CTpOoeHUe
pIObI"; Bnaxubii mpenapar "Kapacw"; Bnaxnsiii npemnapar "Kopenb 06000Boro
b 5
pacteHuss ¢ KiayOeHbkamu'; BiaxkHbl mpenapar "KpepeTka"; BiIaxHBIM mpemapar
"Hepeuna"; Bmaxkubiii mpemapar "Pa3Butrwe koctuctoil peiObl"; npyrue. Komriekr
repOapueB aemoncTpannoHubiii  (I'epOapuii "JlepeBbst M KycTapHUKH"; repOapwHii
"lukopacTtymue pactenus'; repoapuii "KopMmoBbeie pactenus'; repbapuii "KynbrypHbIe
TeHus'"; T ui TBEHHBI TeHus"; T ui JIOHOCHBI TeHus";
acteHus"; repoa "JlexapcTBe e pactenus"; repOa "MenoHoCHBIE pacTeHus'";
repbapuii  "Mopdororuss pacrenuid"; repOapuii "OCHOBHBIE TpyYIIbI pacTeHUi";
repbapuii "Pacturensubie coobmecTsa'; repoapuii "CenbCKOX035HCTBEHHbBIE pacTeHUs ",
repbapuii "SI moBuThIe pacTeHus"; repodapuil K Kypcy OCHOB IO 0OIIei OHOIOTHH.)
Kommiekr komiekumii aemoncrpaunoHubiii  (Komnekius "[omocemeHHbIe
pacrenus" koyutekius "OOurarenn Mopckoro aHa"; komekius "Ilameontomorudeckas ',
kosutekus "IlpencraBuTenu OTpsI0B HACEKOMBIX' KOJIMYECTBO HACEKOMBIX: HE MeHee 4;
koutekiusa  "llpuMepbl 3alIMTHBIX TMPUCTIOCOONIGHUNA y HACEKOMBIX'"; KOJUICKITUS
"[IpucriocoOuTENbHBIE U3MEHEHHSI B KOHEUHOCTSIX HAaCeKOMbIX'"; KoJuleKuus "Pa3Butue
HAaCEKOMBIX C HEIMOJIHBIM IpeBpaliieHueM"; komiekus "Pa3BuTiue HaCEKOMBIX C MOJHBIM
npeBpatieHuemM"; Kojekiys "Pa3BuTre nieHuIs")
KomnbrorepHoe o6opynoBaHue
HoyT0yk; mpoekTop, MHTEpaKTHUBHAS JOCKa



Cnmcok Jureparypsbi:

2. buonorus «IlokpbIToceMeHHBIE pacTEHUs: CTPOEHUE U )KU3HEAEATEIBHOCTDY -
3. 6 kiacc nuHeiHbll Kype B. B. [Taceunuk, Beptukans - Mocksa «/Ipoda»-2020r
4. Axumymkusd, WM. 3anumarensHas Ouonorus / HUrops Axumymkua. — CII6.:

Ampopa, 2015. - 319 c.
5. Anaromuueckuii atnac / I[lox pea. A. U. bopuca. — Munck, 2011. — 256 c.: un.

6. Anaromusi 4denoBeka. Temo. Kak a3to paGoraer/ mom oOmeit pemakuuein 1.
Abpaxamca: [mep. ¢ anri. A. AuBaepa]. — M.: ACT, 2018. 256 c.: u.

7. bumu, I JI. Anatromus u ¢usuonorusi: O6onwinoi nonynaspueiid arnac / I JIL.
bumny, E. }O. 3uranosa. — M.: 3garenbcTBO «O», 2017. — 272 c.: ui.

8. CanosanueHko, 1O. A. buonorus: nmomarosast noaroroska / FO.A. CagoBHUYEHKO.
— M.: Okcemo, 2016. — 320 c.

Q. CrnpaBouHUK MO JieKapcTBEHHBIM pacteHusaM. / Ilox pen. 3amopoxknoro, A. M. —

M.: JlecH. mpom., 1988. — 415 c.

10. HuTepHeT-pecypcehinio pazubiMpaszaeaaMmkypca«bOJIOT Uy

YEJIOBEK

11. http://school.bakai.ru/?id=newpb041220101544—  OGakaii -  BHpTyajbHas
IIIKOJIAIIOOMOJIOT U,

12.  http://muzey-factov.ru/tag/biology-mys3etidakToBOuenoBeke;

13. http://humbio.ru- Pecypc «baza 3HaHuii 1O  OWOJOTHU  YEIIOBEKa»
CONEPKUTYUYCOHUK TI0 MOJIEKYJISPHOW OHOJIOTHH YeJIOBEKa, OMOXUMHUH, (PU3UOIOTHH,
TeH-HOM MOETKOBOMUHIKEHEPHUH;

14.  http://www.sci.aha.ru/biodiv/index.htm- Pasaen (buopa3HooOpa3ue u oxpaHa
npuponbl) Web-atnaca «3mopoBbe U Okpyxkaromias cpena». CrnenuanncToBHABEPHSIKA
3aMHTEPECYET MacITaOHBIN TEMaTU4eCKUU WH(OPMAIIMOHHBIH MacCuB
WH(OPMAIIMOHHBIX pecypcoB Mo OuopazHooOpasuio Poccun. Takxke wumeercs
BO3MOXXHOCTh HaWTH HEOOXOAMMYI0 HHGOPMAlUI0 B HMHTEPAKTHBHOW Oa3emaHHBIX
«Poccus B mumdpax» (ThICSYM TOKazaTeleld MO BCEM peruoHaMm cTpansl).Taxke
pasMelieHa oHnaHoBasi kapTorpaduueckas cucrema DataGraf.Net, mo3Bomnstomas «Ha

JIETy» CTPOUTH KapTBhI, (B TOM qyuCIe COOCTBEHHBIC) u
MPOU3BOANTHAHAIU3UXCYIIEPIIO3UIUH;

15.  http://www.sci.aha.ru/ATL/ra00.htm-Web-Atnac: «Okpyxarorias cpena
U30POBbE HaceJIeHUs Poccun». KomrutekcHbii TPYX, B KOTOPOM

paccMaTpUBarOTCIBIIEPBYIO0UEPENb(PAKTOPIMIIPUINHBL,ONIPEACIISIONINE3I0POBLEHAIINN
.Oxoz0 200 croxetoB,001ee400 kapTu quarpamm;
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16. www.molbiol.edu.ru-Araromusiudusuonorusyenopeka. HayaHo-momysnsipHbIit
CaMT. baza 3HAHUM o OnoJIornu YeJI0BEKA. duznonorus,
KJICTOYHAsIOMOIOT s, TCHETUKA, ONOXUMUS;

17.  http://www.psy.msu.ru/illusion/-  3putenpHble  WODIFO3UM U (HEHOMEHBI
(bakynprerncuxonoruu MI'Y umenuM.B.JloMmoHocoBa).

JKNBOTHBIE

18. www.entomology.narod.ru/index.html- «MupopmManmoHHO-TONCKOBBIA CaUTHIIN
«IOYTH BCE» MO DHTOMOJIOTUW». BOJNBIIOE KOIMYECTBO KAYeCTBEHHBIX CCHUIOK Ha
PYCCKOSI3BIYHBIC CAWThI, IOCBSIIECHHBIE BCEM CTOPOHAM JKU3HU Pa3IMYHBIXTPYIII
YJICHUCTOHOTUX,a00JIBIIIEBCETO—HACEKOMBIX;

19.  http://www.zooclub.ru/- «300kny0 (Bce o kHMBOTHBIX)». Camas pazHooOpa3Has
WUTFOCTPUPOBAHHAS WHPOPMALUS, KaK O KU3HU JUKUX JKUBOTHBIX, TAK M OJOMAITHHX

JTFOOUMIIAX. B03MOXHO HOJTyYeHHE OecrutaTHO KOHCYJIBTaIlAN
OCOEPKAHUIONBETEPUHAPHH;
20.  http://www.zoospace.narod.ru/-«3o0orus», pe0CTaBIIACT

MaTepUaIBOCHOBHOM O CO0akax W KOIIKaX: PEeKOMEHJAlUM IO HMX COACPKAHUIO U
JICUCHHUIO, HOPMATUBHBIC JOKYMEHTBHI, HH(pOpMaruio o KIydaXx W TUTOMHHUKAX,
OOBSBICHUSIOTIPOTAKEH BBICTABKAXY;

21. http://povodok.ru/en/- «IloBomok», OOMH W3 CaMbIX IOJIHBIX CaWlTOB,
TOCBSIICHHBIX JOMAITHUMXUBOTHBIM;

22. https://apus.ru/-«O HEenmooeIMMoit B102010):051 K
KUBOTHBIM», MHTEpECHAsIUpa3HOOOpa3Hass  HMHpOpMalMsi O  CaMbIX  Pa3IUYHBIX
KUBOTHBIX.OCOOEHHOCTUIION00pA MaTepualia U €ro M3JIOKEHHUs [eJaloT 3TOT CalT
XOPOIIUM TOMOITHUKOMYYHTEIIO;

23.  http://www.petslife.narod.ru/-«J/lomanrauexuBoTHbIE» . CalTIIOCBAIIEHIOMAITHUM
KUBOTHBIM. OCOOCHHOCTSIM yX0J1a ¥ COAEp>KaHHUs TIOMAIIHUX KUBOTHBIX;

24.  http://bigcats.ru/-
«bonpirexkomkny. Cal TnocBAILICHIPEACTABUTEIIMCEMENCTBAKOIIIAUb U X;

25.  http://lwww.filin.vn.ua/-  WmirocTpupoBaHHAsE — SHIUKIONCIUS  KHUBOTHBIX.
Bpaznenax oSHoukimoneaud coOpaHo OONIBIIOE  KOJIMYECTBO MaTepuaioB 000
BCEXBUIAX’KMBOTHBIX.MaTepuain 60rarTomuitocTpupoBaH,cCHA0KEHCChIITKAMU;

26.  http://www.apus.ru/- Pecypc «O HemoOenumon JIOOBH K JKMBOTHBIM» —
STOMHTEpPECHass W  pa3HooOpa3Has  uWH(popmamus 0  caMbIX  Pa3IUYHBIX
KUBOTHBIX.OCOOEHHOCTH MOAOOpa Marepuaia W €ro M3JOKEHUS JENaloT ATOT CalT
XOPOITUMITOMOITHUKOMY YU TEIIO;

27.  http://www.fishworld.narod.ru- Pr16wmit MUD. Pecypc TIOCBSAIIEH
MOJTHOCTHIOITUMITPEACTABUTEIIMKUBOTHOrOMEpa. Kitaccudukarus, mpoucxoxieHrue, B
OJIOLIUAPHIO,0NACHBIEPHIOBI UMHOTOEAPYTOE.

PACTEHUA

28.  http://www.herba.msu.ru/russian/index.html-6orarnueckuiicepBepMOCKOBCKOTO
yauBepcuteta. OnuH w3 Hambollee W3BECTHBIX BO BCEM MHPE POCCHUCKHUX
OMOJIOTHYECKUX PECYPCOB, UMEIONINN BepcHur Ha 8 s3bIkaX. boTaHW4ecKkneHoBOCTH (B T.
4. MOAPOOHBIN KaJIeHaph KOH(epeHInii), calTel OoTaHMdecKuxmnoapazaenenui MI'Y,
OubnMoTeKa M300pakeHUIl pacTeHuil, OuorpaduuecKkuiipasiesl «KJIACCUKU HAYKW».
Kpome marepuranoB mo 60Tanuke 001Iero xapakTepa, Ha caiTe pa3MeIleHbl MaTeprallbl
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o boranmueckom cane yHuBepcurera, oOyHuBepcutrerckoM lepbapuu umenu [I. IL
ChIpeiiiukoBa, IpeacTaBiIeHa CTAPUHHASIKOIIEKIUSIU3Er0 (POHIO0B;

29.  http://www.lapshin.org/club/plants.htm- «MOCKOBCKHUI Kny6
KOMHATHOT'OL[BETOBOICTBA,;

30. http://tea.volny.edu/index.php- «Yait» — xuBasg DHHUMKIONEAUA 4Yasd U
CTOTPAIUIMii — WMCTOPHS dYasi, OOTaHHMKA M BbHIpAIllMBAaHHE dYas, XHMHs dYas,

NPOM3BOACTBO 4Yas, BHUJbI Yas, YNAaKOBKA M XpaHEHWE dYasi, 3aBapuBaHHUC dYas, 4Yai
U3/I0pOBEE.
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