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1. IlosicHHUTeJIbHAS 3alMCKa

CoBpeMeHHBIN y4yeOHBIIl MpoLIeCC HANpaBIEH HE CTOJIBKO Ha JIOCTHXKEHHME pPe3yJbTaToB B 00JAacTH
IPEIMETHBIX 3HAHUH, CKOJIBKO Ha JIMYHOCTHBIM pocT pedeHka. OOydeHue 1o HoBbIM 00pa30BaTEIbHBIM
CTaHJApTaM IPelyCMAaTPUBACT OPIraHMU3ALUI0  JEATEIIbHOCTH peOEHKa, KOTOpas CIOCOOCTBYET
PACKPBITHIO BHYTPEHHETO NOTEHIMAIA KAXI0T0 YYCHHUKA, PA3BUTHE U MOJIEPKAHUE €T0 TaJaHTa.
OnHUM U3 KIIIOUEBBIX TpeOOBaHUN K OMOJIOTHYeCKOMY 0OPa30BaHUIO B COBPEMEHHBIX YCIOBUSX SIBJISETCS
OBJIQJICHUE YYAIIMMUCS NPAKTUYECKHUMHM YMEHUSMHM W HABBIKAMH, IPOEKTHO — HCCIEI0BATEIbCKOU
nesTenbHOCThI0. [IporpaMma « 4 nccnenoBarens» HalpaBieHa Ha OPMUPOBAHKE Y YUAIIUXCSl MHTEpeca
K H3Y4YEHHIO OHOJIOTHH, Pa3BUTUE NPAKTUYECKHMX YMEHUH, NPUMEHEHHE IIOJIy4eHHBIX 3HAaHUI Ha
IIPAKTUKE, IOJTOTOBKA YYAIIUXCS K YYAaCTUIO B OJIMMIIMAIHOM JIBHJKEHHUH.

Peamu3anuss  gaHHOM  mporpaMmbl  €CTECTBEHHOHAYYHOM — HAIIPaBICHHOCTH  NPEIyCMaTpUBACT
HCII0JI30BaHKME 000pYyI0BaHus, CpeacTB 00yueHus u Bocniutanus LlenTtpa «Touka poctay.

HopmaTtuBHO-IIpaBOBasi OCHOBA.

JononHuTensHas —oOmeoOpa3oBaTenbHas —oOOIIepa3BHBaOmasi MporpaMMa «S  HMccienoBaTeNby
pa3paboTaHa COrIacHO TPeOOBAHUAM CIEIYIOUIMX HOPMATUBHBIX IOKYMEHTOB:

» ®denepanpHblid 3akoH «O0 o6pazoBanuu B Poccuiickoit @eaepamum» oT 29.12.2012 Ne 273-D3.

e Konmenmusi pa3BUTHS JOMOJIHHUTENBLHOTO oOpa3oBaHus JeTeil (yTBEp)KleHa pacrhopsiKeHHEM
[TpaButennbctBa PO ot 04.09.2014 Ne 1726-p).

e CanlluH 2.4.4.3172-14 "CaHutapHO-3IIUIEMUONIOTHUYECKUE TpeOOBaHUS K YCTPOMCTBY,
CONIEP’)KAaHUIO M  OpraHu3allud  pekuMa  paboThl  00pa3oBaTelIbHBIX  OpTraHHU3AIUi
nononHuTensHOr0 oOpazoBanust neteil” (Ilocranomnenwe [71aBHOrO TOCYIapCTBEHHOTO
canuTapHoro Bpauda Poccuiickoit ®enepanuu ot 4 utosnst 2014 r. Ne41);

* [lopsmox  opraHu3zallud UM OCYIIECTBIEHHS  OOpa3oBaTEeNIbHOM  JEATENbHOCTH  HO
JOTIONIHUTENBHBIM ~ 001Ie0o0pa3oBaTeNibHbIM  IporpaMmamM,  (YTBEpXKIEH  MIPHUKa30M
MunuctepcrBa 06pazoBanus 1 Hayku P® ot 09.12.2018 Ne 196).

* Crparerus pa3utusi Bocnutanus B Poccuiickoit denepanun Ha nepuona g0 2025 roga (yTBepxacHa
Pacnopsixenuem IIpasutensctBa Poccuiickoit @eaepanmu ot 29 mas 2015 r. N996-p)

* Meroauveckue pPEKOMEHAAIMM 10 MPOSKTUPOBAHHUIO JOMOJHUTEIBHBIX  OOIIEPa3BUBAOIINX
nporpamMm (Ilucemo JlemaprameHTa rocyaapCTBEHHOM MOJMTUKM B cdepe BOCHUTAHHS JeTell u
MoJ10/1ekH MHUHHCTEpCTBA 00pa3oBanus U Hayku Poccuiickoit @eaeparuu ot 18.11.2015 Ne 09-3242).

[Iporpamma crnocoOCTBYEeT O3HAKOMJIEHHIO C OpraHu3alueld KOJJIEKTUBHOIO M WHIUBUIYAJBHOTO
UCCIIEI0BaHus, OOYYEHHUIO B JICHCTBUU, MO3BOJIAET YEpPEAOBATh KOJUIEKTUBHYIO M WHJMBHYaJIbHYIO
JEeSATENbHOCTh. TeopeTnyecKnil MaTepuai BKIIOYAET B ce0s BOMPOCHI, KACAIOLIUECS OCHOB IPOEKTHO-
HCCIIeI0BATENbCKOM 1eATeTbHOCTH, 3HAKOMCTBA CO CTPYKTYPOH pabOTHI.
AKTyaJbHOCTh MporpaMmmbl. OTINYUTEIbHBIE OCOOCHHOCTH Mporpammsl. [IporpaMmma HampaBieHa Ha
dbopmMupoBaHHE Yy yJalIuxcs CTOWKONW MOTHBAIMH JUISI M3YYECHUS OMOJOTMYECKUX HAyK, pacIIMpeHue
3HaHMUH 1O OMOJIOTMU U 3KOJIOTUH, (POPMUPOBAHUE OCO3HAHHOTO OTHOIIECHHUS K MUPY KUBOM MPUPOJIBL,
pa3BUTHE MHTEpEca K MEJIMIIMHCKUM HayKaM, MOBbIIIeHHE 00pa3oBaTtenbHOro ypoBHs. [Iporpamma naer
BO3MOKHOCTh YYalTUMCsI BBIOPATh CBOM «OMOJOTHYECKUN MYyTh», M TMOBBICUTH YPOBEHb MOJATOTOBKHU K
DK3aMEHAaM.
HoBu3na nanHoii 00pa3oBaTeibHOM NPOrPaMMBbIB TOM, UTO JIaHHAsS POrpaMMa HOCUT Pa3BUBAOIINM
XapakTep, IeJbI0 KOTOPOoil ABisieTcs: OopMUPOBaHNE ITOMCKOBO-UCCIIEIOBATEIHCKIX, KOMMYHHKATHBHBIX
YMEHUH IIKOJbHUKOB, MHTEJUIEKTA YYalUXCSl.

3aHATHS pa3leleHbl Ha TEOPETUYECKUE U IpakTudeckue. [Ipuuém nesaTebHOCTh MOKET HOCUTh KaK
I'PYIIIOBOM, TaK ¥ MHAMBUAYAJIbHBIN XapaKTep.

2.0praHu3alMoHHO — MeJAroruyecKkue yCcJ0BUs peaJn3alu NPorpaMmbl
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IMenarornyeckasi 1es1ec000pa3HOCTh IMPOTPAMMBI 3aKITIOYACTCSI B TOM, YTOOBI: CIOCOOCTBOBATH
CUCTeMAaTH3aIluu OMOJIOTUYECKUX 3HAHWM, MOTYYCHHBIX BO BpeMsi oOydeHus B 00mieo0pa3oBaTeIbHON
IIKOJIe, BOCIIOJIHUTH TPOOeIbl, MOJYYCHHbIE MPU HW3YYEHUHM MpeaMeTra OWOJIOTHH, pPACIIUPUTD
UMEIOIIMECS Y yYalIuXcsl IPOorpaMMHble OMOJIOTHYECKUE 3HAHUS C LIENbI0 MOATOTOBKH K 3K3aMEHaM, K
MOCTYIUICHHUIO B y4E€OHBIC 3aBE/ICHUS, & TAKXKE K OMOJIOTHICCKUM OJIMMITHA]IAM.

JlanHas mporpamMma SIBJISICTCS Pa3BHBAOIICH.

HarmpaBieHHOCTh IPOrpaMMBbI: €CTECTBEHHOHAYYHOE.

YpoBeHb OCBOEHUS MPOTPaMMbl Oa30BBIH.

Kareropus obyuaromuxcs: 6e3 OB3

Bospact BocnuranaukoB - 11-14 jer.

CocTaB rpymnmbl - TOCTOSHHBIN. 3aHATUS IPOBOASTCS C PA3HOBO3PACTHBIM COCTABOM O0YYaIOLTUXCS.
Hamomasiemocts rpynm - 10-15 genosek.

®dopma 00yueHHs — OUHaSI.

dopma 3aHATUN - TPYNNOBas, UHAUBUTyaJbHAS.

Cpok peanuzanuu — 1 rojaa.

O6miee xonuuecTBO 4yacoB 34 yacoB (B rog — 34 4acoB).

KonunuectBo 3ansituit B Henmento — 1 pa3 B Hezelto;

[TpoaomKUTENBHOCTD 3aHATHS - 3aHATHE 110 40 MUHYT;

Bunbl nesTeNbHOCTH: CaMOCTOSITENIbHAS TPAKTHYECKas IEATEIbHOCTh, COBMECTHAs JACATCIIBHOCTH C
neJiaroroM; KoMaHHasi paboTa; UTrpoBas IesTEIHHOCTb.

3. lleu, 3a/1a4u, IJIAHWPYeEMbIe Pe3YJIbTAThI
Hean: co3manue ycIOBHM JUIsl YCHEUIHOTO OCBOCHMS YYAIIUMHUCSA MPAKTUYECKOW COCTaBJISIONICH
IIKOJIbHOM OMOJIOTUU M OCHOB MCCIIEJIOBATENIbCKON eI TEILHOCTH.
3agaum:
IIpeomemnuvie:

1. ®opMupoBaHHE CHUCTEMbl HAYYHBIX 3HAHUH O CHCTEME JKMBOW MPHUPOABI W HAYAIBHBIX

MpeICTaBIEHU 0 OMOIOTUYECKUX 00BEKTAX, MPOIIECcCax, IBJICHUIX, 3aKOHOMEPHOCTSIX;
Memanpeomemnvie:

2. npuoOpeTeHrne OIbITa WCIOIb30BAHUS METOJ0B OHOJIOTUYECKONH HAyKW I TPOBEICHUS
HECJIOXHBIX OMOJIOTHYCCKUX IKCIICPUMEHTOR;

3. pa3BUTHE YMEHUH M HaBBIKOB IMPOCKTHO — UCCJICIOBATCIIBCKON JIEATEITBHOCTH;

Jluunocmmuuwie:

4. TOATrOTOBKA ydYalIUXcs K YYaCTHIO B OJIUMITUATHOM JIBUKEHUU;

5. QopmupoBaHrEe OCHOB 9KOJOTUYECKON IPAMOTHOCTH.

[Ipu opranmzanum 00pa30BaTEIBLHOTO Mpollecca HEOOXOAMMO OOpaTUTh BHUMAaHHE HA CICAYIOIIHE
ACTICKTBI:

1. co3ganue mopTQOINO YICHHUKA, TIO3BOJISIONIECE OIICHUBAThH €TI0 JIMYHOCTHBIN POCT;

2. WCIIOJIb30BAaHUC  JIMYHOCTHO-OPUCHTHPOBAHHBIX  TEXHOJOTMH  (TEXHOJOTHS  Pa3BUTHUSA
KPUTHUYECKOTO MBINUICHHUS, TEXHOJIOTHS TPOOJIEMHOTO OOYYCHMS, TCXHOJIOTHS OOyYCHHS B
COTPYIHUYECTBE, KEHC-TEXHOJIOTHSI, METO/I IPOCKTOB);

3. opraHu3anus TPOEKTHON JAESITENLHOCTH IIKOJRHUKOB W TPOBENCHWE MUHHU-KOH(EpEHIUH,
MO3BOJISIFOIIMX ITKOJIbHUKAM MPEACTaBUTh WHAWUBUAYAIbHBIC (MU TPYIIOBBIC) MPOCKTHI IO
BbIOpaHHOM TeMe.

OxugaeMble WIN IVIAHUPYeEMbIe Pe3yJIbTAThI.

TpeOoBaHMsi K YPOBHIO 3HAHWH, YMEHHU M HABBIKOB 110 OKOHYAHUIO PeajiM3allMi MPOorpaMMbl:
4. uMeTh TpeICTaBlIeHHEe 00 UCCIeAOBaHUHM, IpPoeKTe, cbope u oOpaboTke HHPOpMaIUH,
COCTaBJICHHH JIOKJIa1a, TyOJIUIHOM BBICTYIUICHUU;
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3HATh, KaK BEIOpATh TEMY UCCIIEIOBAHUS, CTPYKTYPY UCCIICIOBAHUS;

6. ymeTh BHIETh MpoOIEMy, BBIABUTATH TUIIOTE3bI, IUIAHUPOBATH XOJ WCCIEIOBAHUS, /1aBaTh
orpezieNieHus TOHATHSAM, paboTaTh C TEKCTOM, JIelaTh BHIBOJIBI,

7. yMmMeTb paboTarb B TpyIIe, MNPUCIYIIMBATbCS K MHEHHIO YJEHOB TPYMIbl, OTCTaUBaTh
COOCTBEHHYIO TOUKY 3pEHHS;

8. BiameTh MIAHUPOBAHKWEM U ITOCTAHOBKOH OMOJIOTHYECKOTO SKCIIEPUMEHTA.

1.6 Iimanupyemsble pe3yabTaThl

Ilnanupyemeole peynomantol

JIuunocmmuuwie pe3ynomamel:

1. 3HaHUS OCHOBHBIX IPHUHIIMIIOB U TIPABHJI OTHOIICHHUS K )KMBOW MTPUPOJIE;

2. pa3BHUTHE [T03HABATEIBHBIX HHTEPECOB, HAMPABICHHBIX HA U3yYEHHUE KUBOW TPUPOIBI;

3. Pa3BuTHE WHTEIICKTyalbHBIX YMEHUH (IIOKa3bIBaTh, CTPOUTH PACCYKIEHUS, AHAIM3UPOBATH,
CpaBHUBATh, JIEJIaTh BBIBOJBI U JPYTOE);

4. 5CTETUYECKOTO OTHOUICHUS K )KUBBIM OOBEKTaM.

Memanpeomemnuvle pe3ynomamel:

1. oBnazeHWE COCTABIAIOIIMMHU HCCIEIOBATEIBCKON W MPOEKTHOW JAEATEIHHOCTH: YMEHHUE BHIIETh
mpoOJieMy, CTaBUTh BOINPOCHI, BBIABUTATh THUIOTE3bl, J/aBaTh OMNPEIACICHUS TOHSATHUSM,
KJaccu(uUIMpoBaTh, HAOMIOAATh, MPOBOAUTH SKCIIEPUMEHTHI, JI€JaTh BBIBOABI W 3aKIIOUCHUS,
CTPYKTYypHUPOBATh MaTepuaj, OObICHATD, JOKA3bIBATh, 3aNTUIIATH CBOU HJICH;

2. yMmMeHHE paboTaTh ¢ pa3HBIMH HCTOYHUKAMH OHOJOTHYCCKOW WH(MOPMAIUU, aHAIM3UPOBATH H
OLIEHUBATh WH(OPMAILIKIO, TPEOOPa30BBIBATH MH(DOPMALIUIO U3 OJHOU (DOPMBI B APYTYIO;

3. yMeHHe aJeKBaTHO HCIIONB30BAaTh PEUEBHIC CPEACTBA JIJS JUCKYCCHH W apryMEHTAllMU CBOEH
MO3UIINHN, CPAaBHUBATh Pa3HBIC TOYKH 3PEHUS, apTyMEHTHPOBATh CBOIO TOUKY 3PCHHS, OTCTAWBATh
CBOIO TIO3UIIHIO.

Ilpeomemmnoie pe3ynomamol:
2. B no3HaBaTenbHOMN (MHTEIUIEKTYalIbHOW) chepe:

® BBIJICJIICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX OOBEKTOB U MPOIECCOB;

e Kiaccupukaus —  ONpeAeNieHUE NPHUHAAJIC)KHOCTH OHOJNOTMYECKUX OOBEKTOB K
ONPEJICIICHHONW CUCTEMAaTUYECKOU TPYIIIIE;

e 0OO0BSICHEHHE POJIA OMOJIOTHH B IPAKTHUYECKON IEATSILHOCTH JIIOICH;

® CpaBHEHHE OHMOJOTHMYECKHX OOBEKTOB W TIPOIECCOB, YMEHHE JeJaTb BBIBOABI H
YMO3aKJIFOUEHHS Ha OCHOBE CPaBHEHUS;

e yMeHHe paboTaTh C ONPEACIIUTEIIMH, TA00PATOPHBIM 000PYI0BAHUEM;

® OBJAJICHHE METOJaMu OWOJIOTMYECKOW HayKW: HAONIOJICHWE M ONHCAHHEe OMOJOTUYECKUX
OOBEKTOB M TMPOIECCOB; TOCTAHOBKA OHMOJOTHYECKUX HKCIEPUMEHTOB U OOBSCHEHHE WX
pe3yIbTaTOB.

2. B neHHOCTHO-OpHUEHTAIMOHHOM cdepe:
® 3HAaHWE OCHOBHBIX MPABWJI NTOBEICHUS B IPUPOJIE;
® aHaJU3 W OlIEHKA TOCIICICTBUI IEATEIILHOCTH YEJIOBEKA B MIPUPO/IC.

3. B cdepe TpynoBoii 1€ TEIHHOCTH:

1. 3nanue u cobmoneHue npaBui paboThl B KabUHETe OMONIOTHY;

2. coOnroieHne mpaBuiI paboThl ¢ OMOTOTHYECKHUMH TPUOOpAaMHU U MHCTPYMEHTAMHU.
4. B actetuueckoii chepe:

e OBJIQJICHUE YMCHHEM OILICHUBATDH C ACTCTHUCCKON TOYKH 3PEHHUS 00BEKTHI YKHBOU MTPUPO/IBHI.
Yuawuecs 6yoym 3namo:

* ydJamuiicss yMeeT MOHUMATh MPOIECCHl, MPOUCXOIANINE B OKPYXAIOIIEeM MHpPE Ha OCHOBE
COOCTBEHHBIX HAOJIOJICHUA W E€CTECTBEHHOHAy4YHOro IMojaxoja, (GopMylIupoBaTh HAyYHO
000CHOBaHHbBIE BBIBOJIBI;

* yUalWiicsl BJIaJieeT HABBIKAMH aHajdu3a WHQOpMANWM ¥ TMPEJCTABICHHS Tepel] ayIuTopuein

pEe3yIbTaTOB CBOEH PadOTHI;
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* yYaluiics AIEeMOHCTPUPYET OTBETCTBEHHOE OTHOLIEHHE K MPUPOJE POJHOTO Kpas, HIPUPOAHOMY
JIOCTOSTHUIO CBOEH CTPaHBI, IIJIAHETHI B LIEIOM;
* yyamuiics BiajgeeT MH()OPMALMOHHBIM TMOTEHIMAJIOM O MYTAX MOCTPOCHUS WHIMBUIYAIbHOU
npo¢eCCUOHAIBHON TPAEKTOPUHU.
Yuawuecs 6yoym obyuenwi:
* yyamuiics BiajieeT J1abopaTOpPHbIMHU NpUOOpaMu;
* JIEMOHCTPUPYET HEKOTOpble MOP(POMETPUUYECKUE M (PU3UOJIOTMYECKHE IOKA3aTeNH 3J0POBbs
LIKOJIBHUKOB;
* yMeeT CTaTUCTUYECKH 00pabaThIBaTh pe3ybTaThl UCCIEI0BAHUI;
* yYMEET IIPEACTaBIATh CBOU PE3yJIbTaThl IEPE] ayIUTOPUEH;
* yMeeT paboTaTh C HAYYHOU JIUTEPATypOii;
* ymMmeeT 0hOpMIISTh PE3YJIbTAaThl CBOUX MCCIEI0OBAHUHN B BUJE T€3UCOB ped)epaToB U cTaTEH.

YciioBus peau3aluu NPporpaMMsl.

JI71s1 ycrenHoi peain3anuu JaHHOW TporpaMMbl HEOOXOUMBI:

. pabounii kabuHET Ha 15 mocaJ0YHBIX MeCT, OMOIHOTEKA;

. HEOO0XO0IMMOE KOJIMUECTBO YaCOB.

MaTePHATEHO-TEXHUICCKOE OCHAIIICHHE:

. MarHMUTHO-MapKepHasi JT0CKa, MapKEPhI, TPOCKTOP, HATJISITHOE TIOCOOHE.

. obopynoBanue «Touku pocTay;

. y4eOHbIE TOCOOHS, METOIMYCCKHE MAaTEPHAJIBI M Pa3pabOTKH IO TEMaM IPOTrPaMMBbI;
. HATJISTHO-UUTFOCTPATUBHBIC MaTEPUAJIbl: CXEMBI, MIUTFOCTPAIIUH, BUICOMATECPHAITHI;

Jliis BeITIONTHEHUS PabOT HA 3aHATHIX 00YJArOIIHIICS TOJDKEH MMETh HAOOp HEeOOXOIUMBIX MaTEPHAIIOB B
COOTBETCTBUU C y4EOHO-TEMATUUECKUM TUIAHOM TIPOTPAMMBI.

KaJIpoBOoe o0OecreyeHue:

. y4UTeIh OMOJIOTHUN U XUMUHU.

4, KaJeHIapHo - TeMaTHYeCKoe IJIAaHHPOBAHHE.

Ne Hara Tema dopma HUcnoab3oBanue
n/n YPOKa(3aHATHUA) OpPraHu3anum JadopaTopHOro u HU(poBOro
YPOKa (3aHATHUSA) o0opynoBanus
Ilian daxr (uenTp «Touka pocra»)
1 02.09 [Tonstue 06 VYpok - nexiust  Ludposas maGopatopust 1o
9KOJIOTUYECKOM O6uoaoruu
MOHUTOPHUHTE
2 09.09 Bunet u nogcucremsr  Ypok - nekuus  Ludposas maGopatopust 1o
HKOJIOTMYECKOT0 ouosorun
MOHUTOPHUHTA
3 16.09. Metompt VYpok - cemunap HudpoBas mnaGopatopusi 1o
HKOJIOTUYECKOT O ouosiorun
MOHUTOPHUHIA
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11

12

13

14

15

23.09.

30.09.

07.10.

14.10.

21.10.

09.11

11.1..

18.11.

25.11.

02.12.

09.12.

16.12.

bunonngukanus u eé

BUBI

KapTtupoBanue
3arpsA3HEHHBIX
Y4acTKOB

Kapruposanne
3arpsA3HEHHBIX
Y4aCTKOB

duTtonHINKALINA KaK

COCTaBHAas 4aCThb
9KOJIOTHYCCKOI'O
MOHHUTOpPHHT A

JInxeHOMHAUKAINS

CrpoeHnue
JIAIIATHUKOB

Bmusaue
XUMHYECKHUX
BCIIIECTB Ha
JIMIIaNHUKHA
Meroab! yuera
JIMIIIaMHUKOB

Ornpenenenue cBs3ei
BOJIOpOCTel u rpubda

B COCTaBeE
JIAIIAHIKA

Onpenenenue cBsa3ei
BOJIOpOCTEl u rpubda

B COCTaBe
JIAIIANHUKA
BiusiHue
3arpsA3HUTENEH Ha
XAMUYECKHUE
MPOLIECCHI,
IIPOUCXOISIIME B
KJIETKaX PaCTCHUM.

BiusiHue
3arpsiI3HUTENEH Ha
XUMHYECKHE
IIPOLIECCHI,
IIPOUCXOIAIINE B
KJIETKaX pacTEeHUM.

Ypok - nekuus

Ypok - nekius

Ypok -
MPaKTUKYyM

Ypok -
MPAKTUKYM

VYpok - nekuus

Ypok -
MPAKTUKYM

VYpok - nekuus

Ypok -
MPAKTUKYM

VYpok - nekuus

Ypok -

MIPAKTUKYM

Ypok - nekuus

Ypok - nekuus

Hudposoii Mukpockon

Hudposoii Mukpockon

Hudposoii Mukpockon

LndpoBoit MMKpoCKon
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17

18

19

20

21

22

23

24

25

23.12.

13.01.

20.01.

27.01.

03.02.

10.02.

17.02.

24.02.

03.03.

10.08.

Bnusiaue
3arps3HUTENIEN Ha
XUMHYECKHE
MPOLECCHI,
MIPOUCXOASIINE B
KJIETKaX PaCTCHUM.
Bueninue npusHaku
MTOBPEKICHUS
pacTeHui
TOKCHYHBIMH
BEIIIECTBAMHU.
Anmanranus
pacTeHum K
NENUCTBUIO Ta30B.

MexaHu3Mbl
YCTOMYUBOCTH
pacTeHni K
HEOIaronpuUsTHBIM
dakropam

['pynnb
YCTOMYUBOCTH
pactenuit. [llkana
OLICHKHU
ra3oyCTOMYHNBOCTH
pacTeHui.
N3ydeHue cocToaHus
PacCTUTEIBLHOCTH U
pa3paboTKa IMpoeKTa
03€JICHEHHUsI CBOETO
MUKpOpanoHa
CHEeXHbIN TOKPOB
KaK UHJIUKATOP
3arpsI3HEHUSA
IIPUPOAHOMN CPEBI

CHEeXHBIN TOKPOB
KaK MHJIUKATOP
3arpsi3HEHUs
aTMoc(hepHOro
BO3/yXa
OKPYXKaroIIer Cpeasbl
N3yuenne
bUBUYECKUX U
XUMHUYECKUX
napaMeTpoB CHera
N3yuenne
bU3UYECKUX U
XUMHUYECKUX
napaMeTpoB CHera

Ypok -
MPaKTUKYM

Ypok - nekius

Ypok -
MPaKTUKYyM

VYpok - nekuus

VYpok -
MPAKTUKYM

VYpok - nekuus

Ypok -
MPaKTUKYM

Ypok -
MPaAKTUKYM

Ypok -

PaKTUKyM

Ypok -
IPAKTUKYM

Hudposas mabopaTopus mo
Oounoaoruu

udposas mabopaTopus mo
ounosoruu

Hudposas naboparopus no
ounoaoruu

Hudposas naboparopus 1no
O6uonoruu

Hudposas naboparopus no
ouosiorun

[udposas madoparopus mno
XUMHHU

[udposas mabopaTopus mo
XUMHHU

Hudposas mabopaTopus mo

XUMHHN

Hudposas mabopaTopus mo
XUMUH



26

27

28

29

30

31

32

33

34

17.03.

31.08.

07.04.

14.04.

21.04.

28.04.

05.05.

12.05.

19.05.

Onpenenenus
CTEIEHHU 3arpsA3HEHUs
BO3/1yXa Mo
COCTOSIHUIO
JIAIIAaHHUKOB
OnpeneneHus Ypok -
CTEICHHU 3arpsA3HEHUs MPAKTUKYM
BO3/IyXa Mo
COCTOSIHUIO
JIAIIAHHUKOB
AcummeTpust
JIUCTOBOTO armapara
KaK MOKa3aTeib
CTPECCOBBIX
(bakTopoB.

Ypok - nekuus

Ypok - nekius

AcummeTpust Ypok -
JUCTOBOTO amnmapara MpPaKTUKYyM
KaK I0Ka3aTelb
CTPECCOBBIX
(bakTopoB.
TpeboBanus
BUJIAM-
OMOMHIMKATOPAM.

VYpok - nekuus

MeToabl OllEHKH Ypok -
CTPECCOBOTO MPAKTUKYM
BO3JICHCTBHUS Ha

pacTeHus.

N3yuenue Ypok -

baykryupyromen MPaKTUKYyM

ACUMMETPUH Y

Oepe3bl MOBUCIION

KaK MTOKa3aTens

KauecTBa CpeJibl

obutaHus

N3yuenne Ypox -

dykTynpyromei MPaKTUKYM

ACUMMETPUH Y JIUTIBI

CEepLIETUCTHON KaK

MoKa3aTelsi KauecTBa

cpeabl OOUTaHUS

Hrorosoe 3ansaTue Ypok -
KOH(pepeH s

Hudposas naboparopus no
ouosnoruu

Hudposas naboparopust no
XUMUH

udposas mabopaTopus 1mo
O6uonoruu

Hudposas naboparopus no
XUMHHU

Hudposas naboparopus 1no
Onosoruu

udposas mabopaTopus 1mo
XUMHHA

Hudposas naboparopus no
ounosoruu

[udposas madoparopus mno
XUMHHU

[Hudposas madoparopus mno
Oouonoruu

Hudposas naboparopus no
XUMHHU

Hudposas mabopaTopus mno
Oounonoruu

[udposas madbopaTopus mo
XUMHHU

[udposas mabopaTopus mo
Oouonoruu

Hudposas mabopaTopus mo
XUMHHA



5. Conep:xanue nporpaMmapl.
[Ipu n3yueHun pas3aesioB MIKOJIbHUKHA CMOTYT MTOYYBCTBOBATH c€0s B POJIM YUEHBIX U3 Pa3HBIX 00JacTei

Oouonoruu. boraHuka — Hayka O pacTeHHAX. 300JI0TUS — HayKa, MPEIMETOM H3YYEeHHs] KOTOPOH
SBJIIOTCS MPEJCTABUTENN LAPCTBA JKUBOTHBIX. MUKoIOrus — Hayka o rpubax. @u3nonorus — Hayka o
KU3HEHHBIX MpOIeccax. JKOJIOTUS — HayKa O B3aUMOJCHCTBUAX OPraHU3MOB C OKPY>KaroIIeH Cpeoi.

bakrepuonorus — Hayka o 6akrepusix. OpHUTOJIOTHS — pa3zes 300J0THH, MOCBSIIICHHBIN U3YYEHUIO
ntull. buoreorpadus — Hayka, KOTOpas u3y4daeT 3aKOHOMEPHOCTH TeorpaduuecKkoro pacipoCcTpaHeHHUs
U pacmpejelieHusi opraHu3mMoB. CucTemMaTuka — Hay4yHash JUCHHUIUIMHA, O KJIACCU(PUKAIMU KUBBIX
opranu3MoB. MopdoJiorust U3y4yaeT BHEIIHEE CTPOCHUE OpraHU3Ma.

ITepuon Hara Havana JlaTa Bcero Koanuecrso | Pexnm
Oﬁy‘{eHHﬂ mo OKOHYAHUSA qu6Hle y‘leﬁHbIX 3AaHATHUU
nporpamme Oﬁy‘leHl/Iﬂ mo HeleJb JacoB
nporpaMmme
1 200 02 cenmsaobps 19 masn 34 34 I pasz 6
(2024- 25 yu. Heoemnio no 1
200) yacy

MOIYIIb 1. Obugue sonpocwt IK0102u4ecK020 monumopunza (1 1)
Tema 1.1. Ixonozuueckuii monumopunz. Ucmopusa pazeumus

[TonsiTre 06 KOTOTUYECKOM MOHUTOPHUHTE (MOHUTOPHUHTE OKpYXkatolieil cpess). Llenu

9KOJIOTUYECKOTO MOHUTOpPUHTA. VI3 HCTOpUU CO3/1aHUs CUCTEMbl MOHUTOpPHUHTA B Poccum.
Tema 1.2. Buovl u noocucmembl IK0102U4€CKO20 MOHUMOPUH2A

Knaccudukamus BUI0OB SKOJIOTUYECKOTO MOHHUTOPUHTA: MO MPOCTPAHCTBEHHOMY MPUHIUIY —
JIOKQJIbHBIN, pPErHOHANbHBIN, HAIMOHAIBHBIN, MEXIOCYJApCTBEHHBIH U TJIO0ANBHBINA; MO OOBEKTY
cinexxeHuss — (oHOBBINM (0a30BbIN), MMMAKTHBIM (TOYEUHBIN), TEMATHUECKH; MO MPHUPOIHBIM
KOMIIOHEHTaM — T€0JIOTUYECKUH, aTMOC(hEepHbIH, TUIPOJIOTUYECKUH, TeoPU3NYECKUN, MOYBEHHBIH,
JIECHOM, OMOJIOTHYECKUH, Te000TAaHNYECKUN, 300JIOTHYSCKHIA; 0 OPraHU3allMOHHBIM OCOOEHHOCTSIM —
MEXJIYHApOJHBIN, TOCYAapCTBEHHBIN, MYHUIMIMAIbHBINA, BEIOMCTBEHHBIM H  OOIIECTBEHHBIM.
IToacucremMbl AKOJIOTUYECKOTO MOHUTOPHHTA: reopu3nYecKui, KJIIMMAaTHYECKUH,
THJIPOMETEOPOJIOTUIECKUI, OMOJIOTUIECKUH, MOHUTOPHHT 3/I0POBbsI HACEJICHUS. Y POBHH MOHUTOPHHTA!
JETaNbHBIN, JIOKAJIbHBIM, PETHOHATBHBIN, HAIIMOHATBHBIN U TI00anbHbIA. OOBEKTH HAOIIOACHUS U
MOKa3aTeNu.

Tema 1.3. Memoowt IK0102U"ECKO20 MOHUMOPUH2A

Meroabl uccneqoBaHUA: JUCTAHIIMOHHBIE (a’poKocMuueckue) U HazemHble. [loHsTe o
OMOJIOTMYECKOM MOHUTOpHMHTe. bHOIOrM4yeckuii MOHUTOPUHT KaK METOJ HCCJEJAOBAHUS: OSTalbl U
comepxanue. I[loHsTHe O OHMOMHAMKAIMM KaK METOJAE HccaeqoBaHusa. I[IpeumyiiecTBa >KUBBIX
WHJUKATOPOB. MOHUTOPUHT COCTOSIHUS IPUPOJIHBIX pecypcoB B Poccun.

Tema 1.4. bBuounouxkauyus u eé euovt

[Tonatne o Owomnnukanmu. Krnaccupukanus M XapakTepUCTHKA BHJIOB OMOMHAMKAILIWU:
cnenuduueckas u Hecreuupuueckas OHOMHIMUKAIMSA, TpsiMas ¥ KOCBEHHas OWOWHIUKAIIWS;
perucTpupyromias OMOMHIUKAIUSA U OMOMHINKALIMS TI0 aKKYMYJISIIAN.

Tema 1.5. Kapmupoeanue 3a2pA3HEHHBIX YUACMKOE

[IpoBefeHne KapTUPOBAHUS 3arpsA3HEHHBIX YYaCTKOB: dTambl PabOTBI U WX COACpIKAHHE.
ConepxkaHue MOATOTOBUTEIBLHOIO 3Tana paboThl: COOp JaHHBIX 00 MCTOUYHHUKAX 3arpsi3HEHUS;
COJIep:KaHHE XapaKTEPUCTUKHU IPOMBIILIIEHHBIX 00bekTOB. COOp MaTepuasia o0 pUPOAHO-KIUMATHYECKUX
ycnoBusix obcnenyeMoit teppuropun. Coliep>kaHre OCHOBHOTO 3Tarna paboThl: OLIEHKA aHTPOIIOI€HHOTO



BO3ZICMCTBUS Ha OKpYXKaromrylo cpeny. Hanecenme mHpopmanmu Ha KapTy: o0bEM HHGOpMANUH U
MOPSAJIOK HAHECEHMS.

Tema 1.6. Dumounouxayua KaKk cCOCMaeHAA YaACMb IK0J102UUECKO20 MOHUMOPUH2A

OuTOMHAMKALK KaK OJMH M3 METOAOB OLICHKHM KadecTBa OKpykaromen cpensl. [lomatne o
durtonHaUKaMM W QuUTOMHAMKATOpax. Bo3MmoxHoCcTH MeTonoB (urouHaukanuu. OpraHu3MbI-
pPETUCTPATOPBhl M OPTaHU3MbI-HAKOMUTENINU. YUYET BHEIIHUX U BHYTPEHHUX (PAaKTOPOB MPU MPOBEIACHUU
ononaukanuu. Mopgdoaornueckne n3MEeHEHNs pacTEHUM, UCTIOJIb3yeMble B OMONHAUKaIUU. VI3MeHeHus
OKpPACKH JTUCTHEB: XJIOPO3bI, HEKPO3bI, IPEXKIEBPEMEHHOE YBsJaHUE, e(oNUaLINs; U3MEHEHHS pa3MEpPOB
OpraHoB, ()OpMbI, KOJIMYECTBA U TOJ0KEHUSI OPraHOB, KU3HEHHOW (OPMBI, KkM3HEHHOCTH. OCHOBHBIE
pacTeHusi — UWHAMKATOpbI 3arps3HeHus aTMocdepHoro Bo3ayxa. M3 wmcropum Bompoca pa3BUTHS
dbuTOMHIMKAIIMK KaK MeTo/1a. Bkia 3apy0eHbIX U OT€YECTBEHHBIX UCCIIEIOBATENICH.

MOAYJIb 2. DkoJ10rn4ecKnii MOHUTOPUHT 3arpsi3HEHUsI HA3eMHO-BO3YIIIHOM Cpe/bl:
COBpPEeMEHHbIE MeTOAbI OMOMHAMKALMOHHOI0 AHAJIN3A 3arPsA3HEHHUs aTMOC(epHOro Bo3ayxa (26 4)
Tema 2.1. J/luxenounouxkayus

JInmaiHUKM Kak ONpEeNeNIuTENN 3arpsA3HEHUs] BO3AYIIHOM cpenpl. [loHsATHE O NUIIAHUKAX U
MeTojie JuxeHouHankanuu. Ctpoenne nuinaitnuka. Bzaumoneticteue rpuba u Bogopociu. [lonsitue o
tajuiome (crnoesuie). Tumbl JUIMIAMHUKOB MO BHEUIHEMY BUAY TAJUIOMOB: HAKUIHBIE (KOPKOBBIE),
JIMCTOBATHIE M KYCTUCThIE. XapaKTEPUCTUKA TUIIOB JUIIAHHUKOB. BiMsSHUE XMMUYECKHX BEIIECTB Ha
muiaiHuku. 3mMeHenuss Ha Mop(oaorn4eckomM U aHaTOMO-(U3HOIOTHYECKOM YPOBHSX. JlocTOMHCTBA U
HEJIOCTaTK! JINXCHONHIUKAIIMU KaK METOJIa U3YUYECHMS 3arPA3HEHUs OKpYyKaroLed cpelbl. MeTosl yuéra
TuIIaifHuKoB. Pa3sHooOpasue u xapakTepucTHKa METONOB y4&Ta JMIIAWHUKOB: METOIbl MAapUIPyTHOTO
yu€Ta; MeToA mnpoduiiel; cTalMOHApHBIE METOAbl M METoA MpoOHBIX Iiomanei. [lapamerpor
KOJIMYECTBEHHOT'O Y4€Ta JIMIIAHHUKOB: BCTPEYAEMOCTh (YacTOTa BCTPEUAEMOCTH) M KBajapaT (yuéTHas
wionaaka). Kparkast ucropust pa3BUTH IMXCHOUHIUKALIUH.

Ilpakmukym

Oneim «OmnpezeneHue CBsized BOAOPOCIM M rpuba B COCTaBe JIHMIIANHHUKA»: ONpPEICIICHUE
MPOYHOCTH CBsA3€M BoJopociM W rpuba B cocTaBe JMINAWHUKA, BO3MOXHOCTH HMX pPa3felIbHOIO
CYyILLIECTBOBAHU.

HUccneoosamenvckas paboma «OnpeneneHue CTENEHU 3arps3HEHUs BO3AyXa IO COCTOSHHUIO
JUIIAaNHUKOB»: OINPEJEICHUE CTEIIEHU NOKPBITHS U CTENEHM BCTPEYAEMOCTH THUIIOB JIMIIANHUKOB;
OIIpeIeJICHUE Pa3MEPOB PO3ETOK U )KU3HECTIOCOOHOCTH JIUIIAHHUKOB.

Tema 2.2. I'az30uyscmeumenbHOCHb U 2a30YCMOUYUEOCHL PACM EHUTL

BinsHue 3arpsA3HUTENEd Ha XUMHYECKHE IIPOLECCHI, NPOUCXOAAIIME B KIETKaX PpPAaCTCHUM.
BremHne npu3Haky MOBpeXECHNS paCTEeHUI TOKCUYHBIMU BelecTBaMU. [IoHSATHE 0 ra30yCTOMYNBOCTH
M Ta304yBCTBUTEIBHOCTH pACTEHUU. AjanTtanuss pacTeHW K JEHCTBHIO Ta30B. MeXaHU3MBI
YCTONYMBOCTH pacTEHUH K HeOIaronpusTHeIM GakTopam. buonorudeckas, anHaromo-mMopho- Joruyeckas
1 (QU3M0JIOro-OMOXUMHUYECKasi ra30yCTONYMBOCTh. BiMsHUE KIMMAaTUYECKUX YCJIOBUN TEPPUTOPUHU Ha
ra3oyCTOMYMBOCTh pacTeHuid. I'pymmbl ycronumBoctH pacteHuid. Illkana OLEHKM Ta30yCTOWYMBOCTH
pactennit. Posib 3€N€HBIX HACaXXJIE€HWW B OYHILEHUM TOPOJICKOro Bo3Ayxa. llbuiesanep:kuBaroiiue
CBOMCTBA pPa3lWYHBIX TIOPOJ JEPEBbEB M  KYCTApPHUKOB. XAapaKTEpPUCTHUKA PACTEHUH IO
BUIEPMIBTPYIONIEH COCOOHOCTH. XapaKTepUCTHKA JPEBECHBIX MOPOA M KYCTApHUKOB IO Kiaccam
ra30yCTOMYHUBOCTH.

Ipakmukym

IIpoexmuo-uccredoeamenvckas paboma «3ydeHne COCTOSIHHSI PACTUTEIBHOCTH M pa3paboTka
MIPOEKTA 03EJIEHEHHs CBOETO MUKpopaiioHay. OnpenesneHne BUA0BOI0 COCTaBa IPEBECHO-KYCTAPHUKOBBIX
MOpOJI, MOBpEXIAEeHUN U 3a0oneBaHuil. V3yueHne COCTOSHUS IPEBECHBIX MOPOA BAOIb aBTOJOPOT C

10



pa3nM4HOM cTeneHblo Harpy3ku. CocTaBlIeHHE KapThl ra30yCTOMYMBOCTU JIPEBECHO-KYCTAPHUKOBOM
PacCTUTENbHOCTH palioHa NMPOKUBAHMS HA OCHOBE JIAHHBIX IPOBEIEHHOIO McciieqoBaHus. Pa3zpaboTka
IIPOEKTA 03€JICHEHUS] CBOETO MUKPOpaoHa.

Tema 2.3. CuercHblii NOKPO8 KAK UHOUKAMOP 3aZPA3ZHEHUs RPUPOOHOIL CPEObl

CHeXHbII MOKPOB KaK MHJIMKATOP MPOILIECCOB 3aKUCIEHUS IPUPOIHBIX CPeA. DTalbl 3arpsiI3HEHUS
CHEXXHOTO NoKpoBa. Ilpakmuxym

HUccneoosamenvckas paboma «CHEXHBIM MOKPOB KaK MHIMKATOP 3arps3HEHUS aTMOC(EpHOTO
BO3JlyXa TOpPOJACKOW cpensl». MeToauka paboTbl CO CHEXHBIMU IpoOaMu: oTOOp MpoO CHera,
npenBapuTenbHas o0paboTka mpol, MOAroToBKa MpoObI, pacTaminBanue npoObl. OnpeneneHne Macchl
MOCTYIUIEHHI CHera Ha oOciienyemyro Teppuropuro. KommdyecTBeHHOE OmpeneneHHue 3arpsA3HsIOmMX
BewecTB. OnpeneneHue (pU3NUIeCKX CBOWCTB TAJIOT0O CHEra: IPO3pavyHOCTH, MHTEHCUBHOCTH U XapaKTepa
3amaxa, [BETHOCTU. MeTOoauKa ONpeNesieHHs XUMUYECKUX CBOWMCTB TajoOro CHEra: OIpejesieHue
KHUCJIOTHOCTH, COJEpP’KaHUS OPraHMYECKUX BEIIECTB, CIIOCOOBI OINpEAENEeHUs] HAIW4Yus HOHOB JKeJe3a,
CBUHIIA, MEJIU, XJIOPA, CYIb(aT-nOHOB.

Tema 2.4. Ouenka cocmosanusn cpedvl HA OCHOBE MeMOOa QayKmyupyrouieil acummempuu

AcHMMeTpHS JINCTOBOTO anmapara Kak Mmoka3aTellb CTPECCOBBIX (pakTopoB. TpeGoBaHUS K BUIaM-
OnoumHauKaTopaM. MeToAbl OLEHKH CTPECCOBOTO BO3JEHCTBUS Ha pacTeHUs: MOpdojgoruyeckue
(Hanmu4mMe XJIO0pO30B U HEKPO30B, U3MEHEHHUSI JJIMHBI U MAacChl JUCThEB) M (U3HOIOT0-OMOXUMUYECKUE
(OBOOHEHHOCTD, MUTMEHTHBIN cocTaB). [lonsTHE O QuyKkTyHpytoiei acuMMeTpu. MoJienbHbIe OObEKTHI.

Ilpakmukym

Uccnedosamenvcrkas paboma «V3ydenne GIyKTyHpYIOIIEH acUMMETPUHM Yy PACTCHHH Kak
MoKa3aTessl KadyecTBa cpelbl obouTaHus». Pexomenpanuu mo otOopy maTepuayiia M paboTe C HUM.
XapakTepuCcTHKa UCCIEAYEMBIX YUYACTKOB paiiOHa 110 HATMYMIO CTALIMOHAPHBIX HCTOYHUKOB 3arpsi3HEHUS
U 10 TpaHCHOpTHOM Harpy3ke. OOpaboTKa [aHHBIX [0 OLIEHKE CTa0WIbHOCTH pa3BUTUA C
WCIIOIb30BAaHNEM MEPHBIX MPU3HAKOB (MpomepoB smcta). Pacuér mokazareneit acummetpun. OreHKa
KayecTBa Cpeapl MO 3HAYCHHMIO HHTETPAJIbHOTO IMOKa3aTess CTaOWIbHOCTH pa3BUTHS. MeToauKu
M3Y4YEeHHs TapaMeTpoB QIIyKTYHPYIOLIEH aCHMMETPHUH JIUCTHEB: U3yYEHHUE TapaMeTpOB QIIYKTyUpYIoen
aCUMMETPHM JIUCThEB O€pE3bl TOBUCION, JUIBI CEPALEIMCTHOM, KIEHA OCTPOJIMCTHOro, J1yda
YepenryaToro.

HUccneoosamenvckas paboma «Pacu€THas OLEHKAa KOJMYeCcTBa BbIOPOCOB BpEIHBIX BELIECTB B
BO3JlyX OT aBTOTpaHCHoOpTa». Pacd€r cpelHecCyTOYHOro IOTOKAa AaBTOTPAHCIOPTa Ha KOHTPOJBHBIX
ydacTKax; YJeJbHOI0 pacxo/ia TOIJIMBA; KOJMYECTBA TOIIMBA PA3HOTO BHUJIA, CKUTAEMOI0 JIBUTATEIISIMU
aBTOMAIIIMH; KOJHMYECTBA BBIICIMBIIMXCA BpPEAHBIX BemecTB. MccnemoBaTenbckas paborta «OreHka
COCTOSIHUSL JIpEBOCTOs Mapkay. [IpoBeneHne WHBEHTapHU3allMU JPEBECHBIX HACaXJICHUN H3ydaeMou
TeppuTopuu (KIH0YEBOTO yyacTKa). Pacuér BbICOThI 00bEKTOB 0€3 crielnaibHbIX MPUOOPOB PAIUYHBIMU
cnocobamu. OrmpeneneHue OKPY)KHOCTH W JHAaMeTpa CTBOJIA; MPHUMEPHOTO BO3pacTa JEepPEBHEB
uccienyemoin miomaaku. CocraBienue Qopmyinbl ApeBocTos. OmnpeneraeHre COCTOSHUS JIPEeBOCTOS
IIapKa ¢ UCIIOJIb30BAHUEM ITPOCTEUILIEH IIKAJIBI.

MeTtoauyeckoe 000pya10BaHHeE:

HUDPPOBAS JIABOPATOPHUS YUEHUUYECKAS (L{udpoBbie MaTYMKU SJIEKTPOIPOBOIHOCTH,
pH, monoxenus, TeMneparypsl, a0COTOTHOTO IaBICHHS; IU(PPOBON OCIMIIIOrpa)UIECKUIl JATUYNK; BECHI
anekTpoHHble yueOHbIe 200 T; MEKPOCKOI: U(PPOBON WM ONTHYECKUi ¢ yBenndenueM oT 80 X; Habop
JUIS  W3TOTOBJIEHUSI MHUKPOIpENapaToB;, MHKpoIpenaparbl (Ha0op); COEQUHUTENbHbIE MPOBOJA,
MporpaMMHOE OOecCreYeHHe, METOJUYECKUE YKa3aHHUs; KOMIUIEKT COMYTCTBYIOUIUX JJIEMEHTOB s
OIIBITOB 110 MEXAHHUKE, MOJIEKYIISIPHON (PU3HKE, TEKTPOIMHAMUKE, OIITHKE.

11



KOMIUIEKT NOCY bl U OBOPYJOBAHUSA J1JIs1 YYEHUYECKUX OIIBITOB ( ltaTus
nabopatopHblii xumuueckuii: Habop wamek [letpu, Habop MHCTPYMEHTOB MPEMapoOBabHBIX, JIOKKA TS
C)KMTaHUs BEIIECTB, cTynka GapdopoBas ¢ mecTUKOM, HaOOp OaHOK, CKIITHOK, (DJIAKOHOB ISl XpaHEHUs
TBEPJIbIX peakTuBOB; Habop mpubopok (I1X-14, I[1X-16); mpubop s MOTydeHUs Ta30B; CIIUPTOBKA U
roprouee sl He€; ¢unbTpoBaibHas Oymara (50 mT.); xonba KOHHMYECKas; Majoyka CTEKIsSIHHAs (C
PE3UHOBBIM HAKOHEUHUKOM ); YaIllewKa JiJIsl BEITIApUBAHMS (BBITAPUTEIIbHAS YalIeuKa); MEPHBIN IIWITHH]IP
(TUTacTHKOBBIN); BOPOHKA CTEKIISTHHAS (Mautasi); cTakaH cTekstHHBIN (100 Mi1); ra300TBOAHAS TPYOKAa.

KOMILJIEKT BJIAJKHBIX IPENTAPATOB JEMOHCTPAIIMOHHBIM ( BraxHslil npenapat
"be33yOka"; Baaxuslii npenapar "['agroka" BiaxkHbli npemnapaT "BHyTpeHHee cTpoeHHuE OpIOXOHOTOTo
MOJUTIOCKA"; BIaXHBIN Tpenapatr "BHyTpeHHee cTpoeHHEe KpBICHI"; BIaXHbIM npenapaT "BHyTpeHHee
CTpPOEHHE JIATYIIKH'"; BIaXHbIM mnpenapar "BHyTpeHHee cTpoeHME NTHUIBI"; BIaXHBIA Ipenapar
"BuyTtpennee ctpoeHue pbiObl"; BnaxHbi npenapat "Kapacs"; BnaxHsblil npenapat "Kopenb 6000Boro
pacTeHus ¢ KiryoeHbkaMu'"; BIaXHBIN npenapat "KpeeTka"; BnakHsiii mpenapat "Hepewnma"; BiaxHbIH
npemnapar "Pa3sutre koctucTol peiObl"; apyrue. Komruiekt repbapues aemoHcTpanuonHsiii (I'epoapuit
"IlepeBbst U KycTtapHuku'; repOapuii "Jlukopactymme pacteHus"; repbapuii "KopmoBsie pacrenus";
repOapuiit "KynbTypHbie pactenus'"; repbapuii "JlekapctBeHHble pactenus'"; repobapuii "MenoHOCHbBIE
pactenus"; repbapuii "Mopdonorus pacrenwnii"; repbapuii "OCHOBHBIE TPYIIBI pacTeHUN"; repOapwii
"PactutensHbie cooOmectBa"; repbapuit "CenbCkOX03sUCTBEHHBIE pacTeHusa"; repbapuit "SnoBurtsie
pactenus"; repbapuii K Kypcy OCHOB IO OOIIei OMOJIOTHH. )

KommiiekT kosuiekumnid jeMmoucrpanuonnbii (Kosutekuus "I'oocemeHnHble pacTeHUs" KOJJIEKIUS
"O6urarenu Mmopckoro aHa"; koyeknus "llaneonronornueckasn”; komiekuus "lIpeacraBuTenn oTpsioB
HAaceKOMBIX'" KOJIMYECTBO HACEKOMBIX: HE MeHee 4; koyuekuus "lIIpuMepsl 3aUTHBIX TPUCTIOCOOIEHUN
y HacekoMbIX'"; kosutekius "lIpucnocoOuTenbHble U3MEHEHHSI B KOHEUHOCTSIX HACEKOMBIX'"; KOJUICKIUS
"Pa3BuTHE HAacEeKOMBIX C HEIMOJHBIM IpeBpamieHueM'"; Kojulekuus "Pa3BUTHe HACEKOMBIX C IOJIHBIM
npeBpainieHueM"; koyuiekuus "Pa3surre nieHUIs")

KomnbroTepHoe o0opyaoBanue
HoyTt6yk; nmpoekTop, MHTepaKTUBHAS TOCKA

Cnmcok JiuTeparTypsbl:

1. buonorus «IlokpeIToceMeHHbIE paCTEHUS: CTPOEHUE U KU3HEAEITEIbHOCTDY -

2. 6 knacc nuHenHsIi kype B. B. [laceunuk, Beptukans - MockBa «Zlpoda»-2020r

3. Axumymikus, U. 3anumatensnas 6uonorus / Urops Akumymkus. — CII6.: Amdopa, 2015. — 319
C.

4.

5.

Anaromuueckuit atiac / [lox pea. A. U. bopuca. — Munck, 2011. — 256 c.: ui.

Anaromus yenoBeka. Temo. Kak 3to paboraer/ mon obmeit penakiueit [1. AGpaxamca: [mep. ¢
auri. A. AuBaepa]. — M.: ACT, 2018. 256 c.: ui.
6. bunuy, I'. JI. Anaromus u ¢usmnonorus: 6onbmoi momynspueiii atnac / I'. JI. bunuy, E. 1O.
3uranosa. — M.: U3marensctBO «O», 2017. — 272 c.: ni.
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1. CanoBanuenko, 1O. A. buonorus: nmomarosas noaroroska / F0.A. CagoBauueHko. — M.: Dkcmo,
2016. - 320 c.

8. CripaBOYHHK I10 JICKapCTBEHHBIM pacTeHusM. / [Tox pea. 3ampopoxuoro, A. M. — M.: JlecH. mpom.,
1988. — 415 c.

9. NutepHeT-pecypebino pasubiMpasaenamkypca«bOJIOT S

YEJIOBEK

10.  http://school.bakai.ru/?id=newpb041220101544— Gaxkaii - BUpTyaIbHAs IIKOJIATIOOHOJIOTHH;

11. http://muzey-factov.ru/tag/biology-mys3etihakToBOUeIOBEKE;

12.  http://humbio.ru- Pecypc «ba3a 3HaHuii 1O OHOJOTHU YEIOBEKa» COACPKUTYUYCOHUK IIO
MOJIEKYJISIPHOW OMOJIOTUU YeJIOBEeKa, OMOXUMUH, PU3HOIOTUH, T€H-HON NOETKOBONUHKEHEPHUH;

13.  http://www.sci.aha.ru/biodiv/index.htm- Pasnen (buopasnooOpasue u oxpana mnpupojb) Web-
atmaca «3II0pOBbE WM OKpyXkaromias cpena». CrenuaiucTOBHABEpHSKA 3aMHTEPECYeT MacITaOHBIHA
TeMaTU4eCKui MH(HOPMALMOHHBIN MacCUB MH(DPOPMALIMOHHBIX PECYpPCOB 10 OuopazHoobpaszuto Poccun.
Taxke WMeeTcss BO3MOXXKHOCTh HaWTH HEOOXOAMMYIO HH(GOPMAIMI0 B HHTEPAKTHBHON Oa3edaHHBIX
«Poccust B mudpax» (THICSYH TOKa3aTesCH 10 BCEM perruoHaM CTpaHbl). Takke pa3MmelieHa OHJIaiHOBas
kaptorpadudeckas cucreMa DataGraf.Net, mO3BOJISIONIas «HA JIETY» CTPOUTH KapThl, (B TOM YHUCIIC
COOCTBEHHBIC) U MIPOM3BOIUThAHATU3UXCYIICPIIO3UIINH;

14. http://www.sci.aha.ru/ATL/ra00.htm-Web-Atiac: «Oxpyxaromas cpefa U3I0pOBbE HAaCEICHUS
Poccum». KomrutekcHbrit TPYA, B KOTOPOM
paccMaTpUBaIOTCABIEPBYIOOUYEPEIbPaKTOPBIUTPUINHBL,OTPEISTAIOIINE310pOBbeHAIInU. OKOJIO 200
croxeToB,0051ee400 KapTH 1uarpamm;

15.  www.molbiol.edu.ru-Anatomusudusnonorusuenorexa. Hayano-nomnymnsipuelii caiit. basa 3nanui
1o Ouosoruu yenoBeka. OU3HOIOTHS, KIETOYHASIONOIOTHSI, F[eHETHKA, ONOX MU,

16.  http://www.psy.msu.ru/illusion/- 3purenbHbie WLTIO3UU ¥ (EHOMEHBI ((aKyIbTETICHXOIOTHA
MI'Y umenuM.B.JIomoHOCOBA).

XNBOTHBIE

17.  www.entomology.narod.ru/index.html- «MHpOpMAaIMOHHO-TIOUCKOBBII CANTHIIA «TIOYTH BCE» TIO
HTOMOJIOTHHY. BOJIbIIIOE KOIMYECTBO KAYECTBEHHBIX CCHUIOK Ha PYCCKOSI3BIYHBIC CAUTBI, TOCBSIIICHHBIC
BCEM CTOPOHAM JKU3HHU Pa3IUYHBIXIPYIII WICHUCTOHOTHX,a00 IbIIIEBCETO—HACCKOMBIX;

18.  http://www.zooclub.ru/-  «3o00kny0  (Bce 0  kuBOTHBIX)». Camas  pasHooOpa3Has
WLTIOCTPUPOBaHHAs MH()OPMAIKs, KaK O JKM3HHM JIMKUX >KMBOTHBIX, TAK M OJOMAIIHHUX JIFOOMMILAX.
Bo3MosxHO motydeHue 0ecruiaTHOM KOHCY/IbTAIluU TT0COIePIKaHUIONBETEPUHAPHH;

19. http://www.zoospace.narod.ru/-«300101Hs», TPEeIOCTaBIsIeT MaTEpUaIBOCHOBHOM O co0akax
KOIIIKAaX: PEKOMEHAIMK 10 MX COACPIKAHUIO W JICUCHUIO, HOPMATHBHBIC JOKYMEHTHI, HH(POPMAIIHUIO O
KiIy0axX U MUTOMHHUKaX, O0BSIBICHUSONPOIAXKEH BHICTABKAX);

20. http://povodok.ru/en/- «IToBOIOKY, OJINH u3 CaMbIX ITOJTHBIX CalTOB,
MOCBSIIIIEHHBIX IOMAITHUM)KUBOTHBIM;

21.  https://apus.ru/-«O  HemoOeaumoii  MIOOBM K YKHBOTHBIM»,MHTEpPECHAIHPa3HOOOpa3Has
uHpOpMAIMSI O CaMbIX Pa3IUYHBIX KHUBOTHBIX.OCOOCHHOCTHIION00pA MaTepHalia U €ro H3JI0KCHUS
JICTIAIOT 3TOT CAHT XOPOIIUM TOMOITHUKOMYYHTEIIIO;

22. http://www.petslife.narod.ru/-«/lomamnnexxuBoTHbIE» . CalTIOCBSIIEHIOMAIITHIM JKUBOTHBIM.
OCOOCHHOCTSIM yX0/1a U COJCPKAHMSI TOMAITHUX )KHBOTHBIX;
23.  http://bigcats.ru/-«bomnpimmexorkmy . CalTIIOCBAIICHIIPEICTABUTEIIIMCEMEHCTBAKOIIAYbHX

24.  http://www filin.vn.ua/-  WnmroctpupoBaHHass — SHIMKIONEIWS  KHBOTHBIX.  Bpasmemax
SHIMKIIOTIEIUN COOpaHO OO0JbIIOEe KOJIMYSCTBO MaTepHalioB 000 BCEXBHIAXKHBOTHBIX.Marepuai
00raTOMJUTFOCTPUPOBAH,CHA0KEHCCHIUTKAMU;

25. http://www.apus.ru/- Pecypc «O HemoOeaumoin Jt00OBH K J>KMBOTHBIM» — 3TOMHTEPECHAs M
pasHooOpazHas HHGOPMAIKSI O CaAMBIX PA3JIMYHBIX KUBOTHBIX.OCOOEHHOCTH MOA00pa MaTepHaja 1 ero
U3JI0KEHHS JICJIal0T ATOT CAUT XOPOIIMMITOMOITHUKOMYYHTEIIO;
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26.  http://www.fishworld.narod.ru- Pr10uit MHUDP. Pecypc TIOCBSIIIIEH
MOJTHOCTBIOATUMIIPEICTABUTEISIMKUBOTHOTrOMUPa. Kitaccudukarus, iponucx 0k 1eHUE,dBOTIOLUSIPBIO, 0T
ACHBIEPBIOBI IMHOTOEIPYTOE.

PACTEHUSA

27.  http://www.herba.msu.ru/russian/index.html-6otanndeckuiicepBepMOCKOBCKOTO YHHUBEPCHTETA.
OnuH 13 HanboJIee U3BECTHBIX BO BCEM MUPE POCCUICKUX OMOJIOTMYECKUX PECYPCOB, UMEIOIIHIA BEPCUU
Ha 8§ s3pIKaX. boraHmdeckweHoBocTH (B T. 4. TOJAPOOHBIN KaJeHIAph KOH(EPEHIIMH), CanuThI
O0otannueckuxmnoapasaenennit MI'Y, 6ubnuoreka n3o0pakeHuil pacteHuil, Ouorpaduueckuiipasaen
«KJTAaCCHKU Hayku». Kpome maTepuasioB mo OoTaHUKE OOINEro xapakTepa, Ha calTe pa3MeICHBI
MaTepuasibl 0 boTaHWueckoMm cale yHHBepcUTeTa, oOyHuBepcuterckoM ['epbapum mmenu JI. I1.
ChIpeimuKoBa, MpeacTaBIeHa CTAPUHHASKOJIICKITUSIN3Er0 (POHIOB;

28. http://www.lapshin.org/club/plants.htm- «MockoBckuii Kiiy6 KOMHaTHOTOIIBETOBOJICTBAY;

29. http://tea.volny.edu/index.php- «Yaii» — xuBast SHIUKIONEAMS Yasi U €TOTPAIUIUI — UICTOPHS Yas,
OOTaHMKA W BBIPAIIMBAHUE Yas, XMMHUS Yasi, TIPOU3BOJICTBO Yasi, BUIBI Yasi, YIIAKOBKA U XpaHCHHE Ya,
3aBapUBaHUE 4asl, Yall U310POBbE.
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