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BBEJIEHWE
CoBpemeHHEII yuebHbI TPOLECC HANpaBIICH HE CTONBKO HA J0CTHIKCHIE pe3yne-

TaTOB B OONACTH MPEIMETHBIX 3HAHMH, CKOJIBKO Ha JIMYHOCTHEL poct peGerka. O6y-

HCHHE 110 HOBBIM 00pa30BaTEIbHEIM CTaHJapraM mpexycMarpusaeT OpraHv3aiiio ae-

ATCNBHOCTH pebenka, KoTopas CMIOCOOCTBYET PACKPBITHIO BHYTPEHHETO MOTeHIHa/a

KasJ10T0 yueHuKa, pasButhe u IIONIEPIKAHUE €TO TANAHTA.

OnHuM U3 KmIoYeBpIx TpeboBaHmii K OnostorHIeckoMy 00pa3oBaHuUIo B COBpEMEH-
HLIX YCIIOBHSX ABISETCS OBIIANEHHE YHAIUMECS IPAKTHIECKHMA YMEHUSIMY 1 HAREL-
KaMH, TIDOEKTHO — UCCIEN0BATEbCKOI] ACITCILHOCTRIO. IIporpamma «B mupe 6uomo-
TMW) HanpaslicHa Ha GOPMUPOBaHUe Y YHJalllEXCsi MHTEpeca K U3YYeHHIo Ouosorumy,
Pa3BUTHE TIPAKTHYECKHX yMEHMI, IIDUMCHEHHE TMOIYYCHHBIX 3HAHMUE Ha IIPAKTHKE,
TIOITOTOBKA yYalUXCsl K YYACTHIO B OJIMMITHAJHOM IBHKCHHH.

Peanuzanus  nanmoi IPOTpaMMbI  €CTECTBEHHOHAYIHOM HalPaBICHHOCTH
HIPEAyCMaTpHBAET MCIOIB30BAHME 000pyI0BaHus, cpencTs O0y4eHHs ¥ BOCHUTaHUS
Hentpa «Touka pocray.

Paznen 1. Kommaeke OCHOBHBIX XapaKTEPUCTHK 00pazoBanuna: 06bem, co-
ACpPKaAHNE, IIIAHUPYEMbIE Pe3YJILTATEI

1.1 oscHuTensras sanucka

IIporpamma nononmrurensuoro obpasoBanus «Touka PocTay COCTaBJIEHA Ha OC-
HOBE HOpMaTUBHO-IIPABOBOI 6a3nI

Hopmamusno-npagoeoe obecnevenue
* @exepansusiM 3axoHoM 0T 29.12.2012r Ne273-®3 «O6 obpaszosarun B Pocemii

ckoi Deneparum.

* Ilpuxa3 Munnpoceemenus Poccun or 09.11.2018 No 196 «06 yTBepxICHNH 110-
PANIKa OPTaHU3ATMH U OCYIIECTBICHMUS 00pasoBaTeNbHOM AT ILHOCTH 1o JIOnoJI-
HUTCIIEHBIM 001e00pa3oBaTeIbHBIM IporpaMMam».

* Konnenmueii paseurus AOTIOIHUTENBHOTO 0Opa3oBanus B Pd, YTBEPKIACHHOM pac-
nopsixenuem Ipasutenscrsa PO ot 04.09.2014r Nol 72, npukazom Munucreperra
poceemenusa P@ or 09.11.2018 1. Ne 196 «O6 YTBCPXKICHHHU MOPSIIKA OPraHusa-
K H OCYIUCCTBICHHS 0OPa30BATENBHOMN NeATENEHOCTH O AOTIONHUTENBHEIM 06-
I1€00pa30BATENLHEIM IPOrPaMMAaN».

* Crparerueit pasBuTis BocIuTAHNS B Poccuiickoit ®enepanuu ma nepuon no 2025
roga (yTBep:kaena pacniopsokennem Ilpasutenscrsa Poccuiickoii Denepauun ot
29.05.2015 r. Ne 996-p).

¢ Ilocranoenenmem ImasHOTrO TOCYIapCTBCHHOIO CaHMTApHOrO Bpaya P® or
28.01.2021 Ne 2 «06 ytBepxacHun CanlluH 1.2.3685-21 «uruenuuecke HOP-
MaTHBEI U TPEOOBAHMS K 00eCIIeYeHUIO OesonacHocTr 1 () Oe3BpenHoCTH JUIs
9CJI0BEKa (DAKTOPOB Cpe/ibl OGUTAHISY).



HHIMBUAYATLHOTO UCCIIEIOBAHM, 00y4enuIo B jielicTBum, mo3BOMIsMET 4€PEA0BATh KO-
JICKTUBHYIO H WHIUMBUAYAIBHYO AedarensHocTh. Teopernyeckuii MaTepHan BKJIIoYaeT
B ce0sl BONPOCHI, Kacaromuecs OCHOB NPOEKTHO-HCCIIEN0RATENLCKO] ACATENBHOCTH,
SHaKOMCTBA CO CTPYKTYPOH paGoTEI
1.2 HoBusna, AKTyalbHOCTE U MEIarorHyecKas enecoobpasHocTs MpOrpaMMel
AKTyalbHOCTE NporpamMmel. OTIH9UTENBHEE 0COOEHHOCTH nporpammst. IIpo-
pamMMa Hanpagiena Ha GopMupoBanue Y Y9aIuxcst CTOUKOH MOTHBAIMM J1s u3yue-
HUS OMOTOTHYeCKHX HayK, PaCcIMPEHHE 3HAHMH [0 GHOIOIHE K 3KOIOrHH, GOpMHUpO-
BaHHC 0CO3HAHHOTO OTHOIIEHHS K MUDY JKMBOH IPUPOIEI, pa3BHTHE HHTEpECA K Meau-
UHHCKMM HAyKaM, IOBHIIEHHE 06pa30BaTEIBEHOIO YpoBHs. ITporpamma naer Bosmosx-
HOCTb yqauumcest BBIOPaTh CBOH «6HONOrHYeCKiit IIyTE», X IOBBICUTE YPOBEHE HO/IO-
TOBKH K 3K3aMeHaM.

HoBusna nannoii 06pazosarensnoii NIpOrpaMmbl B TOM, YTO NaHHAS Iporpamma

HOCHT pasBUBAIOMIMHA XapaKTep, Iie/bio KOTOPOH SIBIISeTCS HOPMHPOBAHHTE OUCKORO-
HCCICAOBATENBCKUX, KOMMYHHKATHBHEIX YMEHMH IIKONBHHKOB, WHTEILICKTA y4a-
IKAXCH.
3aHATUS pasneneHs! Ha TeopeTHYeCKHe H npakTuaeckue. [Ipuudm neqTensHocT MO-
KET HOCHUTE KaK I'PyTIIOBOMH, TaKk U MHIMBUYAILHEIA XapakTep.
Ilegarornyeckas LeeC000PA3HOCTE IPOTPAMMBI 3aKTH0YACTCS B TOM, 4TOOBI: CIIO-
COOCTBOBATH CHCTEMATH3AINY Oronorudeckux 3uanui, TIOITY9EHHBIX BO BpeMsI
o0yuenus obmeobpaszosarenbHOii IIKOJIE, BOCTIONHHTH NPOOENEL, MONyIeHHEE npu
MSYHEHHH TpCaMeTa OMONOTYH, PACITHPHTE MMCIOIMECS y YHalMXCsl HPOrPaMMHEIE
OMONOrHYeckue 3HAHUS ¢ HenLIo TIOATOTOBKH K 5K3aMEHaM, K II0CTYIIEHHIO B yueb-
HBIC 3ABEJICHUSL, & TAKKE K OMOIOrMMECKHM OMMITHANAM.

1.3 lens n 3amagu qononautensHoi 001e06pazoBaTenpHOMN [IPOTPaMMEI

Hean: CO3TaHKe YCIIOBUM AJIS YCIIEITHOTO OCBOCHHA YIANIHMHUCH NPaKTHYECKOH CO-
CTaB/IAIOLIEH MIKONBHOM OUONOMMH U OCHOB HCCTIEI0BATEILCKOM NEATEILHOCTH.
Janaqu:
lpedomemipie:

. ®opmuposanre crcremsr HAYUHBIX 3HAHUH O CHCTEME XXHBOH NIPHPOEI u
HA9aJIPHBIX IIPEACTABICHHE O OHONOrHYeCKHX 06BEKTAX, nporeccax, IBICHHX,
3aKOHOMEPHOCTSX;

Memanpeomemnore:

2. npHOOPETeHHe OMBITA HCTIONbIOBAHMS METOZOB OHOJIOTHYECKOH HAYKH JIs po-
BE/ICHHS HECIIOXKHBIX OHONOIUYECKIX IKCITEPHMEHTOB,

3. Pa3sBHTHE YMEHHH M HABBIKOR TPOCKTHO — UCCIeOBATENLCKOM AEATETEHOCTH:

Huunocmuwie:
4. MOAroToBKa yuarmuxcs K Y9acCTUIO B ONUMITHAHOM JIBUKECHIHU,



5. (opmupoBanue ocHOR IKOJIOTHYECKOU rpaMOTHOCTH.

Ipu opranuzamuu obpasorarensHOro fiponecca HeoOXoMMMO 06paTUTE BHIMAnKE
Ha CIENYIOLINE ACIIEKTEI:

* CO30aHne mopThommo yyenuka, IO3BOJIIIOMIEE ONEHUBATL €10 JIMYHOCTHEL

pocr;

* HCIIONB30BaHHE TH9IHOCTHO-OPHEHTHPOBAHHBIX TEXHOIOIHii (TexHomorus pas-
BHTHA KPATHYCCKOTO MBIIIEHNS, TEXHOIOIHS MPoOIEMHOTO 06y UeHus, TexHO-
JIOTHS 00yUeHHs B COTPYNHHYIECTBE, KEHC-TEXHONOIUS, METOT TIPOEKTORB);

* OPTaHH3ALUS MPOCKTHOH I TENBHOCTH MIKOML HHKOR 1 IIPOBECHUE MUHV-KOH-
(epenrnii, mos3BossromIX IHKOJILHUKAM 1IDE/ICTABUTE HHIMBHIYaJIbHEC (wm
I'PYNIOBEIE) MPOEKTHI 110 BEIOpaHHOH Teme.,

1.4 Ocobennocru BO3PACTHOM IPYIIIIEI JETEH, KOTOpEIM azipecoBana nporpamma.

Hannas nporpamva HIpeayCcMoTpera Ha 15 genosek Pa3HOBO3pacTHOM Karero-
pun Ha 6a3e HIKOIb.

Ha sanstuax yaamuecs OITHPAKOTCA HA IOXYYCHHLIE 3HAHKS TIO Ouonoruwm, yro
TIO3BOJITET OBICTPO M JIETKO OBIIA/IEBATH HOBBIMIL 3HaHUSAMH, TPABUIIBHO M KAYECTBEHHO
BBIIIONHATE NMPaKTHYECKHE 32/1aHMS.

1.5 Anpecar nporpammr, CPOKM peanu3alum, HanpaBIeHHOCTh

Yposens npozpammu - 6azosmii.

Bemonnenmne HHIMBUAYAaIbHOTO 3a1aHHsI: CAMOCTOATEIbHEL BBIOOD TeM pebén-
KOM, MHTEPECHBIX Juis u3ydenus. COCTABICHNE MiaHa PabOTHI 10 H3YYEHUIO TeMEl,
HAIMCAHUIO PabOTHL C ONIOPOIi Ha HpeIIOKEH b NE€1aroroM BapHAHTEI,

Hanpaenennocmp — Ecrectrennonaygnag.

Aopecam npozpammer: neru s Bo3pacte 11 — 18 ner.

B 51oM Bospacte peGenok oxaspiaercs Ha NIOpOTe peallbHOM B3pOCOi xu3nu. Bes
AOCTATOYHON YBEPEHHOCTH B cele, IPHHITHS Ce0s OH HE CMOXET ONPENENUTS: CBO
AATbHEUIITH Ty Th.

enTpaneupiy ke HOBOOOpa30OBaHHEM [ICpHONA CTaHOBHTCS CAMOOIpENEIEHHE,
MPOQECCHOHATTEHOE B THYHOCTHOE. Cosnaercs Tak Ha3BLIBAEMEIN KU3HEHHL ILIaH:
CTapIIEKIACCHUK PEIUAET, KeM OBITh (mpodeccuonansuoe CaMOOTIpENeNICHIE) U KAKUM
OBITH B CBOCH OynyLIeH KU3HH (MMYHOCTHOE MK MOpPaTbHOE CaMOOIIPEiCTIEHHUE ).
Eme onun MOMEHT, CBS3aHHBIH C CaMOONIPEIECNEHHEM, - U3MCHEHUE y4eOHOH MOTHUBS-
. CraprrexiiaccHukw, BCAYIIYI0 ~ NEATENBHOCTb KOTOPHIX  OOBIYHO  HA3EL-
BAIOT y4eGHO-NpodecCHORANBHOM, HATHHAIOT paccMaTpuBare yuely Kak HeoOxXojiw-
MyI0 0a3sy, IpeanocsuUIKy Gymyiei IPO(ECCHOHATLHON NesTenbHOCTH. Mx HHTEpe-
CYIOT, IJIaBHBIM 00pa3soM, Te peMeThl, KOTOpbIe UM OYJyT HY>KHEI B OaJIBHEWTIIEM, UX
CHOBA Ha1MHACT BOJIHOBATH yCHEBAEMOCTD, TIOABISETCS COZHATENEHOE OTHOILICHHE K
YYEHUIO



Hporpamma paccuurana ua 3 rona 0byuenus. [IpoTOIKATENEHOCTD OTHOIO 3a-
HATHA PABHO ONHOMY aKaJeMUUeCcKoMy yacy (45 MUHYT).
I ron 0byuenns — 68 yacor. Yacrora saustuii — 2 pasa B Henenmo no 40MunyT.
II ron 0Byuenns — 68 yacos. Yacrora 3amsruii — 2 pasa B Henemo 1o 40 MUHYT.
HIT rom oOyuenus — 68 uacos. Yacrora sansruii — 2 pasa B Henemro 1o 40 MUHYT.
I'pymmer hopmupyrores ¢ yuerom WHIMBUIYATIBHBIX U TBOPYECKUX CIIOCOGHO-
CTEH JeTeH.
Dopma 3ansreuii — rpymmosas. Kommaectso y4allluXCs B rpyIne MakCHMalib-
HOEe — 15, MEUHMMANIBEHOE — 135.
[Inanupyemsie pesynsTarhl
TpeGosanus k ypoBHIO 3HaHWIA, YMEHH ¥ HABBLIKOB 110 OKOHYAHMIO peajmza-
UMM IPOTPAMMBI:
* MMETh IPE/ICTaBICHUE 00 KCCleI0BaHKY, IPOEKTE, cBope n o0Opaborke uubop-
Mariy, COCTaBIEeHUHU NOKIANa, IIyOTHIHOM BEICTYILICHUN;
* 3HAaTb, KaK BBIOPATh TEMy MCCIIEI0BAHUS, CTPYKTYpPY UCCIeTOBAHUS,
* YMETb BUICTH NPOOIEMY, BBLIBUTATH MUIIOTE3EL, IUTAHUPOBATE XOJ HCCIEN0Ba-
HUA, NABATE ONPENCICHUS HOHATUSAM, PAOOTaTh ¢ TEKCTOM, JENATE BHIBOMIBL
* YMeThb pabOTaTh B IPyIIle, IPUCAYHIMBATHCS K MHEHHIO WICHOR I'PYIIBL, OTCTA-
MBaTh COOCTBEHHYIO TOUKY 3PEHH;
° BIALCTh MUIAHMPOBAHNUEM U IOCTAHOBKOH OHONOTHYECKOTO 3KCTIEPHMEHTA.
1.6 Ilnanupyembie pesynsrars:
ITnanupyemsie pesynomame:
Juunocmusie pesynomamer:
¢ 3HaHW: OCHOBHBIX IIPUHIIUIIOB M [IPABKJI OTHOIIEHHUS K XUBOH TIPHPOIE;
® DPAa3BUTHC IIO3HABATENILHBIX HWHTEPECOB, HANIPABICHHBIX HA U3YYCHHE KHBOMH
NPUPOIEL;
© PaseuTHe WMHTEIIEKTYalbHBIX YMCHHH (LOKA3HIBATS, CTPOUTH PaCCYKAECHMS,
aHaTM3UPOBATh, CPABHUBATS, JIENATh BEIROILI U IPYTOe);
® SCTETHYECKOIO OTHOIIEHUS K KUBEIM 0OBEKTAM.
Memanpeomemusie pesynemamen:
® OBIAJCHHE COCTABIAIONIMMHE HCCIIEN0BATENBCKOW W IPOEKTHON AeATENbHOCTH:
YMEHHE BUJCTh NPOOIEMY, CTABUTH BOMPOCH!, BHLABUTATH THIIOTE3HI, IABATH
ONPEACTICHHI [IOHATUAM, KIIaCCH(ULMPOBATH, HAGTIONATH, IPOBOIUTE KCIEPH-
MEHTEL, Ie1aTh BBIBOJBI U 3aKITFOUCHHS, CTPYKTYPHPOBATE MATEPHAI, OGBSICHSTH,
JOKa3bIBaTh, 3aIUINATE CBOH HJICH,
® yMeHHE paboTaTh C Pa3HBIMU HCTOYHHUKAMY OHOIOTUYECKOH HH()OPMAIHHU, aHa-
TU3UPOBATH U OLIEHUBATE HH(OPMALHIO, TPEOOPA30BEIBATE UHAOPMAIHIO U3 OJI-
HOH QOPMBI B IPYIVIO;



TalMK CBOEH MO3MIUM, CPaBHMBATE Pa3sHbIC TOYKH 3peHwmd, apryYMEHTHPOBATE
CBOIO TOYKY 3p€HUA, OTCTAHBATE CROIO HO3HUITHIO.
TIpeomemnunie pe3ynemamar;
1. B nosnasarensHoit (HHTeﬂﬂeKTyaHLHoﬁ) chepe:
® BBIICICHUE CYIIECTBEHHEIX IPH3HAKOB Ononoruyeckx 06vexTOR 1 npouec-
COB;
® KIaccuukamms — onpenenenye [PUHANIEXHOCTH OHONOIHYECKHX 06bek-
TOB K OIIPENETCHHON CHCTEMATHYECKO rpymre;
® O0BsiICHEeHUE ponu OHoJToruM B ITPAKTHYECKOH NeITeNbHOCTH Troneii;
® CPaBHEHHE OMONOTHYECKHX OGHEKTOR I POLECCOB, YMEHUE 1ENATh BEIBOILI
¥ YMO3AKIIOYEHHS HA OCHOBE CPABHEHHS,
® yYMEHHE paborars ¢ ONPEACTNTECIAMH, TabOPaTOPHEIM 0bopynoBanuem:;
® OBIaICHHE MeTONaMH GHOIOrHYECKO] HayKn: HaOImoneHue 1 onucanyie 61o-
JIOTHECKNX 06BEKTOB M NPOIECCOB: [OCTAHORKA Ouonoruuecknx JKCHepu-
MCHTOB ¥ OOBSICHEHHE HX PE3YIILTATOB.
2. B neHHOCTHO-OpHEHTAIOH O cthepe:
¢ 3HAHHEC OCHOBHBIX IPABKUI MOBENCHHUS B IpHUpOJIE;
® AHAIM3 M OLEHKA MOCIIE/ICTBHI AeaTeIbHOCTH 9€JI0BEKA B IPUPOJIC.
3. B cbhepe tpynosoii IeSTEIBHOCTH:
¢ 3HaHKUC K COOImOAEHHE NPaBuN PaGoTH B kabuHeTe GHonoryy;
® cobmroneHue npaBu paboTsi ¢ Ouonorugeckumu NpUOOPaMH K UHCTPYMEHTaMH.
4. B scretnueckoit cepe:
® OBIAJICHHE YMEHUEM OLIEHUBATH C FCTETHUECKO TOYKH 3pCHHA 0OBEKTHI XUBOIL
OPHPOIE,
Yuawuecs 6y0ym sname:

* YHaIHACH yMEET IOHUMATh IPOLECCHI, NPOHCXOISIIHKE B OKPYXKAIOLIEM MUDE Ha
OCHOBE COOCTBEHHBIX HAOTIONEHUI U CCTECTBEHHOHAYTHOTO TIOIX0ZA, hOPMYITH-
POBAaTE HAYYHO 0OOCHOBAHHBIE BEIBOJLL,

® YYallHHCs BlafeeT HABBIKAMH AHAIN3A HHQOPMALMK M NPeICTaBNCHMS mepen
AyUTOPHEN PE3YIIBTATOR CROEH PaboTEI;

® YYalMHCs NEMOHCTPUPYET OTBETCTBEHHOE OTHOIIEHHE K IIPUPONE POXHOIO
Kpasi, IPUPOJHOMY NOCTOSHHIO CBOEH CTPAHBI, MIAHETH B LENIoM;

® YyuamwHcs Bnaneer nHOpMaNMOHHBIM TIOTEHLIHANIOM O IMYTHX NOCTPOCHHS HH-
AUBHIYaNbHOU NPOMECCHOHATLHOH TPaEKTOPHH.

Vuawuecs 6ydym o6yyenw:
® Ydaummics Bnajgeer 1ab0paTopHsMu npubopamu;
® ACMOHCTPHUPYET HEKOTOPLIE MOpGhOMeTpIIecKre U GUIHONOrHIECKHE MIOKa3aTenu



300POBEA IIKOJTbHHKOBR;

° YMEET CTaTHCTH4ECKH 00pabaThIBATH PE3YITETATEL HCCIIEOBAHMII;
® YMEET IPCACTABIATE CBOM PE3yNBTATH Iepe ay/IMTOPHCH;
® ymeet paboTarh ¢ HaydHOH JTUTEPATYPOii;
® YMEET 0OPMISTE PE3YNETATH CBOMX HUCCICIOBANMI B BHJIC TE€3KCOB pedeparor u
cTarei.

Pasgen 2. Kommneke OPranu3alMOHHO-IIEAATOrHYECKHX YCIAOBYH, BKIIOYa-
101N (OPMBI aTTeCTANMNY
CrpykTtypa nporpaMmsi

IIpy u3ydeHun pasenor mkonLHUKH CMOTYT NOYYBCTBOBATh €05l B POJIM YIEHEIX

U3 pasHbIX obnacreit Guonoruu. Borannka — HayKa O pacTeHUSX. 300I0THI — HayKa,
IPEAMETOM H3Y9IEHHS KOTOPOH SIBISIOTCS MPENCTABUTENN LapCTBa JKUBOTHBIX. MuKko-
JIOTHA — Hayka O TprOax. OU3HONOrUsS — HayKa O KU3HEHHDBIX Npoieccax. IKOIOrud
— Hayka O B3aWMONEHCTBHUSX OPraHH3MOB C OKPYKAIOUIEH cpenou. baxrepuosiorus
— Hayka o Gaktepusx. OpHUTONOTHS — Pa3aCIT 300710T UM, TIOCBAIIEHHEIH U3YYCHUIO
nul. broreorpadus — nayxa, kotopas M3yHaeT 3aKOHOMEPHOCTH Te0rpadudecKoro
PaCTIpOCTPAaHEHUs U paclpeieneHuss opranu3MoB. CUcTeMaTHka — HAy9IHAsS TUCIIH-
IUTWHA, O KNACCH()MKAITUY JKUBBIX OPraHH3IMOB. Mopdonorus usygaer suemuee CTPO-
€HHE OpraHu3Ma.

2.1. Cozeprxanue nporpaMMl

COHAEPXAHUE

Ilnanupyemeble pesyabTars::
JIuaHOCTHBIE:
- 3HAHHC OCHOBHBIX NMPUHLIKIIOB U MPABUI OTHOIIECHHS K SKUBOMH IPHPOJIE, OCHOB 3710~
POBOTO 00pa3a JKU3HH U 310POBBECHEPErAtONIUX TEXHOIIOTHI;

- (OpMHUpPOBaHUE IOHUMAHHUS IEHHOCTH 3A0POBOTO ¥ GE30IaCHOr0 06pA3a KUBHIL,

- c(hOPMHPOBAHHOCTE MO3HABATENBHBIX UHTCPECOB U MOTHBOB, HAlPABIEHHELIX HA
M3YYICHUE JKMBOK NPHUPOMIBI;, HHTEIICKTYATbHBIX YMEHHIH (MOKa3BIBaTh, CTPOMTE pac-
CYKNCHUA, aHATU3UPOBATE, CPABHHBATE, J€JIATH BEIBOJIBI H JIP.); 3CTETUIECKOTO OTHO-
IICHUS K KUBBLIM 00BEKTAaM.

MeranpeamerHnie:

" YMCHHE OPraHHM30BaTh CBOIO Y4EOHYIO NESTENbHOCTE: OLpPENeNaTh Lenb paGoTsL,
CTaBUTE 3a/1a9H, IIAHUPOBATH — ONPENEISTH MOCIEN0BATEIHHOCTS IEHCTBHI 1 npo-
THO3MPOBATh PE3YNBTAThl PaOOTEL. OCYIECTRBISTE KOHTPOIb U KOPPEKLHIO B clyJae
OOHAPYKEHUS OTKIOHCHHH ¥ OTINYM IPH CIIMYCHUH PE3yIBTATOB C 3aJaHHEIM 3TAJI0-
HOM. OLIEHKa Pe3ynLTaToB paboTH — BEIZENEHHE M OCO3HAHUE YYaIIUMCsI TOTO, 9TO



YK€ YCBOCHO U YTO €LIE MOMIEKUT YCBOCSHHIO, OCO3HAHME Ka4eCcTBa U YPOBHS YCBOE-
HUS;

- OBIAICHHE COCTABIAIOLIMMH HCCIEN0BATENLCKOH U IOPOSKTHOH NEATENbHOCTH,
BKIIFOYast YMEHHS BUJETh ITPOOJIEMY, CTABUTE BONIPOCEI, BEINBUIaTh THITOTE3EI, TABATE
ONPEACNCHNS MOHATHSM, KITaCCUQULIPOBATE, HaOMONATh, IPOBOUTE YKCIIEPHMEHTEL,
ACJIaTh BRIBO/BI U 3aKIIOYCHHSA, CTPYKTYPHPOBATH MarepHal, 0ObICHATS, JOKa3hIBATE,
3aMIMINATL CBOH HIIEH;

IIpeameTrubie:

- YMEHHe paboTaTb ¢ Pa3sHBIMH HCTOYHUKAMMU MHQOPMAIMK: TEKCTOM yueOHUKa,
HAYYHO-TIONYIAPHOH JIUTEPATYPOil, CIOBAPAMHE U CIIPAaBOYHUKAMH; aHATH3UPOBATH U
OLCHUBATL HH(OPMALKIO, IPEOOPA3OBKIBATE €€ U3 OHOM (opmMEI B Ipyryio;

- YMCHHE CO31aBaTs , NPUMCHATE U Hp@OGpﬂBOBLIBaTI) 3HaKH H CHMBOJIBI, MOIEId o
CXEMBI JIA pelleHus yLIBﬁHLIX H II03HABATCABHBIX 3aJa4

- YMeHHe paboTaTh ¢ pa3HBIMH HCTOYHHKAME BHOIOTHYECKOI uH(pOpMaNuu: HaxonuTh
OHOJIOrHYECKYI0 MEQOPMAITHIO B TeKCTe y4eOHHKa, HayYHO-TIOMYISPHO# JIUTEpaTypE,
OuooruYecKux CroBapsx u CIPaBOYHHKAX.

Yuawuecsa 6yoym suame:

YMECT BBIICIATE CYIIECTBEHHEIC IPU3HAKY OHOIOTHYECKIX 0OBEKTOB (OTIH -
TCIBHBIX NPU3HAKOB KUBBIX OPTAHU3MOR; KIIETOK U OPraHU3MOB pactenuid, rpuboB u
DakTepmii;

YMEET 00BSICHATE POITb GHONOTHH B IPAKTHYCCKON IeSTEIbHOCTH IOfIel; MecTa
H POJIH 4€JIoBeKka B IPUPOTIE; POICTBA, OOIIHOCTH HPOMCXOXKICHUS M 3BOJTIOLHY pac-
TCHHH U KUBOTHBIX (Ha IIPUMEDE COIOCTABICHNS OTICHbHAIX TPYII); POJIU PA3THYHBIX
OPTaHM3SMOB B XU3HH HCIOBEKA; 3HAYCHHS GHONOIHYECKOr0 Pa3sHOOOpasus s coxpa-
HEeHHsA Onochepsr;

YMEET CPaBHUBATE OHOIOTHYECKHE OOBEKTHI W IPOLECCH, YMETh NeNark BbI-
BOJIbI U YMO3AK/IIOYEHHS HA OCHOBE CPaBHCHHUS,

YMEET  BEISBILATE NPUCIOCOONCHUS OPTaHU3MOB K Cpelie OOUTAHMUS, THIIbI B3a¥-
MOJCHCTBHS PA3HBIX BUJIOB B SKOCHCTEME; B3aWMOCBS3H MEXIY 0COOEHHOCTIMHE CTPO-
€HU KIIE€TOK, TKaHEH;

Yuawgueca 6yoym obyuenwr:

BIaNeeT NpaBUIaMu paboThl ¢ GHONOrHYECKUME IPHOOpaMy 1 HHCTPYMEHTAMHU
(MpenapoBabHEIE HIWIBL, CKABIEIH, YTk, MHKPOCKOIIEI).

YMEET CpaBHHBATh OHONOIMYECKHE OOBEKTHI M MPOLECCH, YMETh A€aTh Bbi-
BOJIBI M yMO3aKIIOYEHUS HA OCHOBE CPABHEHHSA



Beenenne. ( 2 yaca) Bo Brenenun yuammecs SHAKOMATCS C NIIAHOM paboTEI ¥ Texyp-
KOH 0€3011aCHOCTH IIpH BEMONHEHH 1abOpaTopHLIX paborT.

1. U3 yero cocrour pacrenue? (10 yacos.)

Crpoenne pacturensroi KJIETKH.

Teopus Kopens. Bugpr KopHe#. Betenenue xopus. 3uagemire kopus. [ToGer. Ctpoenue
nobera. CTpoenue nouek. Bunonsmenenns moberos

Jluct. Crpoenne xoxmmsr micra, Crpoenne maxorn mmera. 3uauernue KHUIIOK JIHCTA.
Brinenenue pacreanem Kucnopona. Ucnapenue rompr pacrenueMm. Jlucronan,
Crebens. Crpoenue crefs. OyHKIMY cTebms

Iserok. Crpoenue u 3nauenne [IBETKA.

Hnoner. Ctpoenve u 3nauenye. Crnoco6rr pacupocTpaHerus

Cems. Crpoenue u cocran CEMSH

Ipaxmuka Jlaboparopras paGora «CrpoeHne KoxuIm: JIyKay.

Jla6oparopras paGora «JIBHIKEHUE UTOTIIA3MBIY

Jlaboparopras paGora «Onpenenenne s0Hb1 pocta KODHS»

Jlaboparopras paGora «Crpoenre nogex»

Onsit «Beigenenne KHCI0pona pacreruem». Okt «Mcenapenye romsr JHUCTHAME
lpakrugeckas paGora «Onpenienenre Bo3pacra cTBONA 10 cnuiy» Jlaboparopuas pa-
bota «IlepenBuxenne BOLL U MHAHCPAIBHBIX COJIeH 1O cTebiroy Jlaboparopnas pa-
bora «/{Buxenne OPTaHHYIECKUX BELIECTB I10 CTEOITION Jlaboparopuas paGora «Crpo-
CHHE ceMeHu dacomuy Jlabopatopras pa6ora «CTpoeHHe CeMeHH HieHus J1a6o-
paropHas pabora «CocTas ceMsm

Z. Kak sxuser pacrenue? (6 wacos)

Teopus. Kak nutaercs pacrenue? Bo3nymnoe nmutanue pactenun. [lousennoe mura-
HUE pacTeHui. Ynobperus. Bujp yRrobpenuii. ITuranue u poct TIPOPOCTKOB.

Kax pacrer pacrenune? Pocr KOpHel 1 moGera. Kak MOXHO IOBJTHSTE Ha POCT pacTenus.
BosneiictBie uenopexa ma KOPHEBLIC CHCTEMBI KyJIBTYPHBIX PAaCTCHUIA, O6patoTka
n04BEl. [lonuB u ocymenue nmoussr. DOPMHUPOBAHHIE KPOHBI PaCTEHHIA. Hpumunka n
MUKHPOBKA. JIpiumT 1 pacrenne? Jrixanue KOpHEH. Jlpixanue nucTees. J(sixanue ce-
MsH. Kax neuraetcs pacrenne? Jlsukenue crebms u JIUCTHEB.

Kaxk npopacraer cema? Venosus TpOpacTanyns cemsH. BexoxkecTs cemsta. Cpoku mo-
cepa. [ myOuna 3amenku cemsn.

Ipaxmuxa. TpaxTuueckas pabora «O6pasoBanye opraumyecKux BEIIECTB Ha CBETY»
Ilpaktugeckas paGora «Biushue yAOOpeHuH Ha pocT pactenusy Ipakruueckas pa-
bota «[IpuIumKa TIaBEOro kopus» Ipaktnyeckas pabora «PazeuTie GOKOBEIX 106e-
TOBY»

[IpakTuueckas pabora «Biusame ¢uroropmoHoR Ha poct u Pa3BHTHE PaCTEHUII»
JIaboparopras pabora «Passutue IIPOPOCTKOBY

Omnsit «3Hayenne BO3/lyXa IS POCTA W PA3BUTHS KOPHER



Onbir «[lpixanue mucroeny

OmsiT «/Ibixanne cemsmy

[Ipaxtrueckas padota «/IBuxenue crefs Pactenus» Ipakruaeckas pa6ora «Brxe-
HUE JIUCTLERY

Hpakrraeckas pabora «Bnusame PA3IIAYHEIX YCIIOBUY Ha IPOPACTAHHE CeMS iy Ipax-
THHecKas padora «Onpenenenne Bexoxectn CEMSTH

3. Beipactu cam. (6 Yaca)

Teopusa. MNpumenenue HOTYYEHHBIX 3HAHWH Ha npakTHKe. O3ejeHeHHe IIKOJIbHBIX
Kym6. Ilocanka u yxon 3a PACTEHUSIMH.

lpaxmuxa. Tlpakrugeckas pabora «Ilocanka ceman n KOHTEHHEPBI M OTKPBITHIA
rpynt» llpaktideckas pabora «IIAKMpPOBAHME PACCANBI TIBETOUHEIX KyneTyp» Ilpak-
THeCKas pabora «Beicamka paccajsr UBETOYHRIX KYNBTYD B OTKPBITHIH FPYHT» Ipax-
TH4eckas pabora «Yxox 3a LIBETOYHBIMH KTyMOamMu»

4.01 Mukpockona xo MUKPOOHOIOTrHH (8 uacos)

Teopus. Yerpoiictro MUKpockona. Ipasuna paborer ¢ MHKpOCKonoM. [Ipurorosnenne
lipeniaparos  VICTOpHsS OTKpEITHS MHUKPOCKONA. YYeHEIE HCCIeTOBaTeNH, BHECIIHE
BRIIa)l B U3Yy9EHUE MHKPOOPTaHH3MOB.

Opaniyscknii MHKpoGuomor JIyu IMacrep (1822 — 1895r), nemerxwmii y4eHbii Pobepr
Kox

(1843 — 1910r) OCHOBOTIOJIOXKHHKH COBPEMEHHOIA MUKpoOuonorus. OCHOBHEIE
HalIPABICHHA COBPEMEHHOM MUKPOGHONOTHH: TCHETHHECKAS W KICTOIHAA HHIKEHEPHS,
MCHOIBE30BaHHE MUKPOOPIaHU3MOB i UPOAYKTOB HX XHU3HEACATENBHOCTH B IPOMBIIII-
JICHHOCTH, CEIBCKOM X035HCTBE U MENMIIAHE, T0OBYA He(TH M METALIOB, OYHCTKA BOA,
[T04B, BO3NlyXa OT 3aIPA3HUTEICH, HOJJIEPIKAHUE M COXPaHEHUE IOYBEHHOIO II00PO-
Jus. YCTPOKCTBO MHKPOCKONA 1 Npaeua paborsl ¢ aum. IIparuna obpamienus ¢ na-
GopaTopHEIM 060pyIOBaHIEM.

Xumus u 6uonorus. Xumudeckuii coctas KHUBOH KNETKH: HEOPIaHUIECKHEe (Bona
1 MUHEPAIEHBIE CONM) M OpraHmdeckue (GenK, KUPBL, YIIICBOABI, BUTAMHHEI) BEIIle-
CTBA. BHONOTHYECKAs PONIB BOMBI B KHUBOI KreTke. @orocuntes. Xnopoduimt. Buoso-
FHYECKOC 3HAYCHHE KUPOB, OEIKOB, SQHPHBIX Macen, YIIeBOIOB i BHTAMEHOR JU1s
KH3HCIEATETLHOCTH OPraHU3MOB.

Knerka - emmanna crpoenus, KUSHENCATETBHOCTH, POCTA M PA3BUTHS OPraHU3MOB,
Mmuoroo6pasue knetox. CTpoenne mpo - u 5ykapHOTHIE CKOM KITeTIL Henenne knerku.

Bsaumocessn crpoenns u byHKIME YacTelt U OpraHOMIOR KiIETKY - OCHOBA €€ Iie-

JTOCTHOCTH. CpaBHHTETBHAS XapAKTCPUCTAKA KIIETOK PACTEHUH, JKHBOTHEIX, Oaxrepui,
rpuboB. Ucenenorauns IPHUPOABI C TOMOIIBI0 MUKPOCKOIIA.
Bunel Tkauel, otnuune PaCTUTENLHON TKAHH OT YUBOTHOMH, 0COBEHHOCTH CTPOEHUS U
GyHKIMM TKaHEi,
Hemoncrpauymn



. Konnexmus rorossrx MHKPOIIPENapaToR.

lpaxmuxa. Tpaktuaeckas pabora No 7-16. Yerpoiictso Mukpockora. Hpurorornenue
4 M3yHdeHne Mukponpenaparos. Ipasuna paboTel ¢ HUPPOBEIM MHKDPOCKOIIOM.
[Ipurorosnenue MUKDPOTIPENAPaTOB KIETOK KOXKHIIBI HCIIYH JTyKa, KIIETOK JIMCTA 3J10-
ACH, II0JI0B TOMATa, IUTOBHUKA I ap.

Pabota ¢ rorossmvu lIpenaparamMmu TKaHeis.

TBopueckas Mactepckast «Cosarue Monenn KineTimy.

5. bakrepun (4 )

Teopus. Yenosust wxusnm Gakrepuii. Gopma u CTPOCHHE OaKTEPUANBHBIX KIIETOK.
Buemmnne u By Tpennme CTPYKTYpEI. [loBeenue baxrepuit. CiocoGsr nuramns. Pac-
[POCTpaHeHNne U 3HaYeHne GaxTepuii. Pors OakTepwuii B brocdepe: 6axrepuu remenus
— MUHCDaNHU3alHA OpraHUYeCKUX BCIIECTB; OaKTepuy MOuBEeHHEE — 04YB00OpasoBa-
HHE; baKkTepuu 30TQUKCHPYIOLIHE — 0BOraIeHNe TOYRLS 430TOM; IMuaHoOakTepyn.
3HaueHue GaxTepuii B Ku3HM yenoBeKa - TIOIIOKHUTENbHAS POIIb B XO3SHCTBEHHOMN Jiesi-
TCIBHOCTH: MOMIOYHOKHCIIbIE, GaKTepnu OposkeHus; oTpuaTenbHAS — rHHeHKE Ipo-
AYKTOB IUTAHU, IATOreHHbIEC GaKTepUu BO3OynuTenu Gonesreir y 9EJIOBEKA, JKHBOT-
HBIX 1 pacTenuit. Meronst 60ps6si ¢ Oakrepusmu. [Tacrepusarus, CTEPUIIN3ANHL, JIe3-
HHpEKIHs.

ITpaxmuxa. TpakTrueckas pabora Ne 17-19. ITocer u HaOJIrONIEHHE 3a pocToM GakTe-
puii. Bakrepuu 3y6Horo nanéra,

bakrepuu kaprodensHoi nanouk.

6. Ilnecuesnie rpuGni (4 9)

Teopus. I'pubs!1 npescTaBuTETH 0COBOrO NapcTBa XUBOH npupons!. Ipusnaku rpu6os.
Knaccupuranus rpu6os. OcobennocTn ITECHEBEBIX TPHOOB.

3HaYeHHE IIIECHEBBIX rprboB. Ipoxcku. CTpoenue u POJIb APOKIKEH B KU3HU Yesi0-
BEK4.

lpaxmuxa. Tpaxtugeckas paGora Ne 20-22. Brlpamusanne u nccneioBasue miecenu.
Myxop, Mennmumn.

Brnusuue remneparyper na POCT IIICCHEBBIX H JIPOMIKEBBIX TPHOOB.

7. Bogopociiu (8 4)

Teopus. Mukpockonuueckie BOAOPOCIH — I'PyNNa HU3IIHX pacTeHuit. OmHOKIeToq-
HBIC, MHOTOKIIETOUHBIE U KOJIOHHAILHBIC BOZOPOCITH. OCOBEHHOCTH CTPOSHUS U HKU3-
HEICATCIEHOCTH. 3HAYEHHE BOLOPOCTIEi B IOPUPOJIE ¥ XKU3HH YEIOBEKA.

lIpaxmuxa. TpaxTnaeckas pabora Ne 23-24. Usydenne OfHOKIETOUHEIX BOJlopoceil
110 TOTOBBIM MUKPOTIPeNapaTaM Ipemaparam.

Bonopocnu — oburarenn aKBapuyMa.

8. Jlaboparopus «BHOWHIMKALHSTY (S u)

Teopus. Buounukarus OKpY2KaromeH cpenbl. Jluxenounaukaus. UTorosoe 3ausrue.



L

lIpaxmuxa. Tlpakrraeckas pabora Ne 25-26.VcenenoBanne TOKCHIHOCTH OTXOJOB C
[IOMOLIBIO OBCA IOCEBHOTO.
9. Pacckasnbi mo 6uoorun (8 uacos)
Teopus. Buonuka, ee BUIBL Helipobuonuxka. ADXHUTEKTYPHO-CTPOUTENBHAS GHOHMKA,
buorex. BuomMumernka. buomumukpus. Utorosoe 3anstue.
Yuennueckas koH(pepenmus. «Briaaromuecs ouomoruy. «Mcropus Guonorumy.
Konkypc coomennit yuamuxcs. «Moe m06umoe KUBOTHOEY. «17 COBpEMEHHBIX TeX-
HOJIOTHH, KOTOPBIE JIFOIN HO3aHMCTBOBAIIH Y HPHAPOIBI».
Ipaxmuxa. TlomroroBka u 3ammra TBOPHCCKUX OTYETOB O MPOBENEHHON HCCIIEN0BA-
TEILCKOM pabore.
Hanuele 3aHATHS IpOBOASTCS B dopme xouhepentuy win KpYIIIOro crosa (B TeueHue
roja). Y9aliecs BBICTYNAIOT ¢ KPATKUMM TBOPYECKHMM OTYETAMH IO W3YYECHHBIM
npobneMam, paccKasbiBaIoT O pE3ysIbTaTax CBOMX HCCIIENOBAHUIA.

«Jlaboparopus JleBenrykay (4 4acoB)
Teopus. MeToBl HAYMHOTO MCCIENORAHTS. JIaboparoproe oGopynoranue u npubopsl
AT HAYTHBIX HCCIIEN0BAHWH. MICTOpUS M300peTeHIS MUKPOCKOTA, ero YCTPOHCTBO 1
npasuna pabotel. TexHUKa IPUrOTORIEHHS BPEMEHHOI0 MUKpOIpenapara. Pucyem no
lIpaBHyIaMm: paBuna OUOIOTUYECKOr0 PHCYHKA.
Tlpaxmuueckne nabopamopuvie padomer:
- YCTpOHCTBO MHKPOCKOTIA
- Ilpurorosnenue u paccMarpusanme MHKPOIIpenaparos
- 3apHCcOBKa OMOIOTHUECKHUX 00BLEKTOR
Ilpoexmno-uccnedosamensvcxan desmensuocme:
Munu — ncenenoranue «Muxpomupy (pabota B rpymmax ¢ nocuenyromeit Ipe3eHTa-
uueit).
11. HpakTrueckan GoTanmka (4 YacoB)
Teopus. ®enonorudeckue nabmogenus. Benenne nresHuka Habnronenui. Iepbapuii:
obopynosanue, Texuuka copa, BBICYIIMBAHUS M MOHTHPOBKH. IlpaBuia pabota c
ONpeNenuTe/AMHE (T€3a, aHTUTe3a). Mopdonornueckoe onucanme pacTenui o niamy.
Penxue v ncuesaronue pacrenus Bamkoprocrana.
Ipaxmuxa. Hpaxmuuecxue u nabopamoprmsie pabomei:

* Mopgonorugeckoe onucanye pacrennit

¢ Onpenenenne paCTéHHﬁ 1o repbapHeIM 06pa3iam U B Ge3/THCTBEHHOM COCTOS-

HUH

e Montupoeka repGapus

IIpoexmno-uccnedosamenvckan desmenvrocniv:

e Cozganue karanora «BumoBoe PasHOO0pa3sue pacTeHuit MPHINKOIBLHOH TeppH-

TOPHH
 Ilpoekr «Penkue pacrenus KpacHospckoro Kpas»



I2. llpaxruyeckas 30010rus (5 gacon)
Teopus.
® 3HAKOMCTBO C CHCTEMOI KHBOI] TIPHPOLBL, UAPCTBAMM KUBEIX OPraHu3MoB. O1-
THYUTENLHBIC IPU3HAKHA KHBOTHBIX PA3HBIX IIAPCTB U CUCTEMAaTHIECKHUX IPYIILL.
® JKM3Hb UBOTHBIX: ONpPEIETCHIE KHBOTHBIX 10 clieaM, IPONYKTaM KHU3HEIes-
TEIEHOCTH. OnHucanue BHEUINETO BH/IA JKHBOTHELX 110 miaHy. O yeM pacckazet-

BAIOT CKEIIETHl XHBOTHBIX (maneontonorns). IMumessie nenoyky. XKusne xu-
BOTHBIX 3UMOM. 1Iomkopmka mrui.

Ipakmuxa.

Hlpakmuueckue u nadopamopusie padome::

* Pabora mo onpenenenuo sKHBOTHEIX

e C(Cocrapienue NULIEBHIX ENOUEK

* Onpenenenue KONOrHIECKOMH TPYIIIBL SKHUBOTHBIX 110 BHEIIHEMY BHITY

® DeHONOTHYECKNE HAOIIONEHNS «3HUMA B SKU3HI PACTCHHHA M JKMBOTHBIX)»
IIpoexmmuo-uccnedosamenscxas OessmenbHocmp:

® Munu — ncenenopanue «IItuns: Ha KOPMYIIKE»

® [lpoexT «KpacHas KHUra KHBOTHBIX Kpacnosipckoro kpasty»
13.bronpaktakyM (2 yacos)
Teopus. YuebHo - HccnenoBarensekas ACATEIBHOCTE. Kak nparuisHo BEIGpaTs TEMY,
ONPENCJIMTE LEJIb H 3aa91 HCClenoranng. Kakue CYIIECTBYIOT METOIBI HCCIIENOBAHMIA.
IlpaBuna odopmuenns pesynsraros. Vcroanmin uH(pOpManun (GubmuoTeka, HHTED-
Her-pecypeet). Kak ohopmurs miacemennoe coobienne M npesenranuio. OcBocHue 1
OTPabOTKa METOAMK BEIPALIHBAHMIS OHOKYNETYp. BBINONHERNE CaMOCTOSTEIBHOTO He-
CIIC/0BaHMA TIO BEIOpaHHOMY MOAYIH0. IIpecTaBnenne PE3yNbTaTOB Ha KOH(MEPEHIHH.
OrpaGotka npakrudeckoi 9acTa onuMITHATHBIX 3aJaHUI C LENHI0 THATHOCTHKH 10~
JTYYEHHBIX YMEHHR ¥ HABBIKOB.
IIpaxkmuxa.

Ilpakmuueckue u J1abopamopnvie padomer:
e Pabora ¢ mEGOpManueii (mocemenue Oubnamorexn)
* Odopmienne oknana u IIPE3EHTALIMH 1O ONPEAEIEHHON TeMe
IIpoexmmuo-uccnedosamenvcrasn desmensnocms:

Monyne «@n3nonorus pacrenminy
e JlBukeHUE pacTeHuit
© BuusHue cTumynaTopor pocra na POCT U Pa3BUTHE PaCTEHUI
e IIpopacrarue cemsn



* Buwmsave npumungy Ha POCT KOpHs

Monyan «Ixonornueckuii NPAKTHKYM»

® OﬂpeﬂeﬂeHHe 3alBICHHOCTH BO3oyxa

B IIOMEILIIEHUIX
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TEMATUYECKOE IUVIAHPOBAHUE

Konmueerro yacop

BCero OPAKTHKA

Hassanue pazuena DopMEI KOHTPOIS

Beenenue,

U3 wero cocrour
pacTtedue

HAOMIONEHHS, TecTy-
poBaHue, a”anus |
IIPOAYKTOB JeATelh-
HOCTH 06yyq
Yernslit onpoc, camo-
CTOsTeIbHAS paboTa
Hpakrnyeckas  pa-
0ora. f
Habnromenue. Coo6- (
ICHUS YYaIUXCs,
Jlekius, beceja,

NpaKTHYeCKas  pa-

6ora. Habnronenus.
Ot mukpockona 1o Yerublit onpoc, camo- |
MHUKpOOHOI0r UM CroaTenbHas pabdota |

Upakrugeckas  pa-

bora.

Habmonenne. Coo6-

LMICHHS YIalmxcs.

Kak sxuser pacre-
Hue?

Bripacru cawm.

bakrepun Jexirms, Oecernia,

NpaKTHYeCKast pa-
6ora. HabOmronenus.

I1necueBsie rpubsI Jlexuus, Gecera, |

NPaKTHYECKas pa- |
6ora. Habmonenus. J'

Jlexnus, becena,
IpaKTHYeCcKas pa-

6ota. Habnronenus.

Jlaboparopus «Bwo- | Jleknus, Oecerna,

Bonopocau

WHOWKAIMI OpakTHYecKas pa-

| 0ota. Habmonenus.

YerHeIH ompoc, camo-
. a |
CTOATENBHAS paboT

Pacckaser o 6uono-

L I'uf |
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Jlabopatopus Jlepen-
r'yKa

Ilpaxktraeckas Gora-
HUKa

S
[IpakTHueckas 300-

JIorusg

I

buonpakrukym

Hroro

Hpaxrugeckas
Oora.
Habmonenve., Coo6-
INEHNS YUAIHXCs.
Jlexrus, Oecena,
[paKTudeckas  pa-
0ora. Habnronenus.

pa-

YerHblit onpoc, camo- |
CTOsITENbHAs paboTa |
Ipaktiyeckas  pa- |
borta.

Habmonenne. Coo6-
IEHUS y9amuxes,

Jexums, Oecea,
IIPAKTHYECKas pa-

0ora. Habmonenus.

Jlexius, Gecena,

NIPAKTHYECKAs pa-
6ota. Habmonenus.

SRS




MeTtognueckoe 00opynoBaHue:

TICYCHNE, METOOUYECKHe YKa3aHHS; KOMILTEKT CONYTCTBYIOWINX 3IEMEHTOB 15 OIIEL-
TOB IO MEXaHUKe, MONCKYIIAPHOI pusuke, SJIEKTPOIMHAMUKE, OTITUKE.,

KOMILIEKT IIOCYIIBI U OBOPYIOBAHUYA AJIS1 YUYEHUYECKUX
ONBITOB ( Irarus Nab0PaTOPHBI XUMHYECK- Habop uarrex Herpu, Habop un-
CTPYMEHTOB NpeNapoBaIbHbIX, TOKKS AL CHRUTAHHUS BEIECTB, CTYIiKa dapdoporas ¢
MECTHKOM, HabOp GaHOK, CKISHOK, (rakoHOB nmA xpanenus TBEPABIX PEAKTHBOR:
Habop mpubopoxk (ITX- 14, ITX-16); npubop s monyuenus T'a30B; CIUPTOBKA U FOPIO-
aee A He€; puIBTpoBanLHas Oymara (50 mr.); kon6a KOHHYECKas; Nan0yka CTekIsH-
Has (C PE3UHOBBIM HAKOHEYHUKOM); Jamieuka s BbIIAPUBAHNS (BBIIAPUTEIEHAY Ya-
IICYKA); MepHBIi UWIHHAD (IIACTHKOBBIH):; BOPOHKa CTeKNsHHas (Manas); cTakad
CTeknannbI (100 m); razoorBommas TpyOKa.

KOMIIJIEKT BJIAYKHBIX IPEITAPATOB AEMOHCTPALIMOHHBII ( Bras-
HBIH Ipenapar "be33yOka"; Bnamuprii npenapar "T'amoka" BaakHEi npenapar "Bryr-
PCHHEC CTpOCHHE GPIOXOHOTOro MOJLTKOCKA"; BIIAJKHBIH npenapar "BayTpennee CTpo-
CHUE KDPBIChI"; BIAKHEIH Tperapar "BHyTpennee crpoenue TSITYIIKH'"; BIaXHEH Tpe-
napar "BHyTpeHHee cTpoenue OTHLEL"; BIIAXHETH npenapar "BayTpennee crpoenue
PBIOBI"; BIAXKHBIH npenapar "Kapacs"; rnasxusiii npenapar "Kopens 606080ro pacre-
HHS ¢ KyOeHbEKaMH"; BIaskHbi npenapar "Kpeeerka"; BiaxHbiit npenapar "Hepeuna";
BIXHBIM nipenapar "Pa3surue KOCTHCTOM PEIGE"; mpyrue. Kommnexrt repdapues ne-
MOHCTpanuonnsli (I'epbapuii "lepesss u Kycrapauku"; repbapuii "Jluxopactymmme
pacrenus”; repbapuit "Kopmossie pacrenus"; repbapuii "Kynsryprsre pacrenus”; rep-
Gapuii "JlekapcTBEHHbIE pacrenusn”; repbapuii "MenoHOCHEE pactenus"; repbapuit
"Mopgomnorus pacrenmii; repOapuit "OcHoBHEIC T'PYHIIEl pacTeHuii"; repbapuii "Pac-
TUTENIBHBIC coobiecTra"; repGapuit "CenbckoxosgiicTReHHbIe pacrenus"; repGapuii
"nosursie pacrenus": repbapuii k Kypcy ocHOB 1o o6imeit Ononoryy.)

KomniexT konnexmmii AEMOHCTpaunoHHbI (Konexmus "I OJIOCEMEHHEIE pacTe-
Hua" komnmekius "Oburareny MOPCKOro nua"; KoIeKius ”Haﬂeomonomqecxaﬂ”;
Konekuus "IIpeicTaBurenu oTpsinos HacekoMuix" KOTMYECTBO HACEKOMBIX: HE MeHee
4; xomnexims "lpumeprr 3amurHbIX IIPUCIIOCOONECHNH Y HACEKOMEIX"; KOJIEKIIU
"IpucnocoGuTeTbHBIE M3MEHE NS B KOHEIHOCTAX HaCeKOMBIX"; Koyexkus "Paseutie
HACCKOMBIX C HENOJIHBIM npespaiieHuemM"; xomreknus "Passutie HACeKOMBIX C IOJI-
HBIM IIPCBpAIIEHHEM "; KOJUIEKIUA "PasBuTHe HIIeHunE")
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2. buonorus «IlokprIToceMenHbIe PACTEHH: CTPOCHHE U JKU3HENEATENbHOCTE)) -
3. 6 KI1acc IMHeHHEI kypc B. B. Tlaceqnuk, Beprukans - Mockea «IIpotha»-2020r
4. Axumymkum, W, 3anumarensHasn Guoors / Urops Axumyruxus. — CII6.- Awm-
opa, 2015. - 319 .

3. Anaromuyeckuii atnac / Hox pex. A. U. Bopuca. — Munck, 2011. — 256 ¢.: u.
6.  Amaromus genopexa. Teno, Kak 510 pa6oraer/ nox obmel penakumei I1. Abpa-
Xamca: [rep. ¢ anrn. A. AHBaepa]. — M.: ACT, 2018. 256 C.: UL

7. bunwa, T. JI. Anaromus u busuonorus: Gonsmoii nonynsipusiid atnac / I, JI. Bu-
may, E. }O. 3uramosa. — M- Wsnarenscrro « 3%, 2017, — 272 ¢.: um.

8. CanoBunuenxo, J0. A. Buonorus: nomarosag nogroroka / F0.A. Canorru-
4CHKO. — M.: Bxemo, 2016, — 320 c.

9. Crnparounnk mo JICKapCTBEHHBIM pacTenusM. / Tlog pexn. 3anopoxksoro, A. M. —
M.: Jlecn. npom., 1988. — 415 ¢.

10. Nureprer-pecypest no PasHbIM paznenam xypca «BUOJIOT WSy

YEJIOBEK

— bakaif - BupTyansHas mxona oo Ononoruu;

My3eH (haKkToB 0 yenmopexe:

- Pecype «basa suanwuit 1o 6uonormu 1€I0BEKAY COMEPIKUT YISOHHK IO MONEKY/ISIPHOM
OuoJioruu YEJIOBEKA, OUOXHMuM, Qu3MONIOruK, res- HoOl 1 OenkoBoil HHKEHEPUU;

- Paznen (bropasHoo6pasue u OXpana npuponsl) Web-arnaca «3noposse n OKpYKako-
mast cpepa». CrenuanucTos HapepHska SAUHTEPECYeT MacmTabHBI Temarnueckuii
MH()OPMAIMOHHBIE MaccHs HHQOPMALMOHHEIX PeCypcoB 1o OuopaszrHoobpazuo Poc-
cuu. TakKe UMEeTCst BO3MOKHOCTE HaUTH HeoBXOaUMYT0 HHGbOpMaLHIo B HHTEPAKTHUB-
HOH Oaze mammerx «Poccust B mu(pax» (ThICAYE HOKA3ATeNncH Mo Beem peruoHam
CTpaHel). Takke pasmermnena oHIaitHoBay Kaprorpapuueckas cucrema DataGraf Net,
TMOSBOJIAIOINAS «HA JIETY» CTPOHTH KapThL, (B TOM YHCIIE COOCTBEHHEIE) M IPOH3BOAUTS
AHAJTA3 WX CYNEPIIO3UINIA;

-Web-Arnac: «Oxpyxaromas CPela 1 310poBbe HaceneHus Poccumy. KoMiekcHprii
TPYAl, B KOTOPOM paccMaTpUBAKOICS B IIEPRYO OYEPENE (DAKTOPE! 1 NPHIHHEL ollpeJe-
JAIOIHE 3010poBhe Haruu. Okoro 200 CIOKETOB, Oonee 400 kaprT u Juarpamm;
Anaromus u busmonorus genosexa. Hay4ano- nonynsapusiii caiit. Baza 3HaHUH 00 OHO-
NIoruu 9enoBeka. DU3MONOrus, KIerogHas buonorus, renernka, Guoxumus:

- 3pUTENBHBIE HITIO3UH U (eroMens! (hakyasrer ncuxonoruy MI'Y umenu M. B. Jlo-
MOHOCORaA).

KHNBOTHBIE

- «IHpOPMaLHOHHO-TOUCKOBEIH CaliTHIH «IIOYTH BCE» IO 3HTOMOIOIUU». Bojbiioe
KOMYECTBO KAY€CTBEHHBIX CCBUIOK HA PYCCKOS3BIYHbIE CalTHl, MOCBSIIEHHEIE BCEM



CTOPOHAM JKH3HU Pa3IHYHEIX [PYIII “UICHACTOHOIHX, a GOJIBIIE BCEIO — HACEKOMEIX:

- «300Kk1y6 (BCE O KUBOTHBIX)». CaMas pasHooGpazuas WITIOCTPHPOBaHHAs WHOOD-
MAIHs, KaK O XU3HM AUKHX XHBOTHBIX, TAK H O NOMAIIHEX nmoduMITax. BosMoxuo
NnoJTy4eHue OeCIUTATHON KOHCYIBTAIliY 110 CONCPIKAHUIO U BETEPHHAPHH;
«300JI01THS, IPEIOCTABIIIET MaTe€pualn B OCHOBHOM 0 cO0aKax W KOIIKax: pexoMena-
UMK 110 HX CONEPIKAHMIO U ICYCHUIO, HOPMATHBHEIE AOKYMCHTBI, HHBOPMALIHIO O KITY-
0ax M NUTOMHHUKAX, O6BABICHNS O NPOIAXKEe U BEICTABKAXY,

- «IToBOMOKY, OOUH U3 caMEBIx IOIHBIX CAUTOR, MOCBAINEHHEIX TOMALTHUM KABOTHBIM;
«O menobemumoit mo6BU K KUBOTHBIM», HHTEePECHAA M pasHoobpasHas uHpOpMAaLns
O CaMBIX Pa3IMYIHBIX KUBOTHEIX. QOcobeHHOCTH non00pa MaTeprana ¥ ero H3IOKeH s
ACTAIOT 3TOT CA|T XOPOIIUM HOMOIIHUKOM YYHUTEITIO;

«Jlomamnue »uBoTHBIEY. Caiit HIOCBALICH TOMallIHUM KHBOTHEIM. OCOGEHHOCTIM
YXOZa ¥ COAEPKAHUS JOMAUIHHX KHBOTHBIX,

«bombiume komkuy. CaifiT nocpgmes [IPENICTABUTENAMCEMENCTBA KOIIAYBUX

- Miroctpuposanuas sHuukone s KHBOTHBIX. B pasnenax suuuknomenuu co-
Opano GoJbILOE KOIUYECTRO MaTepHaioB 000 BCex BUIAxX KHBOTHBIX. Marepuan 6o-
T'aTo WIMIOCTPUPOBAH, CHAOXKEH CCBITKAMU;

- Pecypc «O nenoGemumoit Mi06BH K KHUBOTHEIMY — 9TO HHTEPECHAS U pasHOoOpasHast
MHQOPMAIIHS O CAMBIX PA3THYHBIX KUBOTHALX. Ocobennocru mogbopa Marepuana u
Cr0 M3JI0KCHUS NEIa:0T ITOT CAHT XOPOUINM TTOMOLIHUKOM YUHUTEIO;

- Pei6uii Mup. Pecypc noceamen monsoetso stHm IPEICTABUTENSM KUBOTHOTO MUDA.
Knaccuuxanms, npoucxoxnenue, ssomornus IO, omacusle psIOsI M MHOTOE ApyTOE.
PACTEHUA

Ooranuaeckuil ceprep MocKOBCKOro yHuBepcuTeTa. OnuH U3 Hanbolee H3BECTHRIX
BO BCCM MHUPE POCCHICKUX OHOMOTHYECKUX PECYPCOB, MMEIOTM BEPCHUH Ha 8 A3bIKaX.
boranugeckue HoBOCTH (B T. 1. NOApOOHEIH KaneH aph kondepenuuit), caiiter Gora-
HUYCCKUX nofpasnenenui. MI'Y, 6ubmrorexa uzobpaxenuit pacTenun, buorpaduye-
CKHH Pa3nell «KIaCCUKH HAyKH. Kpome mareprasnos mo 6oranmnxke o6mero XapakTepa,
Ha caliTe pasMeNIeHsI MaTepuansl o BotanuueckoM cage YHHUBEpCHTETA, 00 yHHBED-
curercroM I'epbapun nmenu 1. I1. Cripeiiipkosa, IIpeCcTaBlICHa CTApHHHAS KOJUICK-
U U3 €r0 (POHIOB;

- «MockoBckuit Kny6 komuarHoro IBETOBOJICTBAY;

- «Hai» — )KUBast SHIMKIONEINS 9ad U ero TPajNIHH — HCTOPHUS Yasi, DOTAHNKA U BbI-
PAIUBAHKC Yasl, XUMUA Yast, IPOU3BONCTBO ast, BU/IEI Yasl, YIIAKOBKA H XpaHEHHE Yas,
3aBapHBaHUE Yas, 4all ¥ 37OPOBLE.



