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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 INPAKTUYECKHUMHM 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.

HononuutensHass oOmeoOpa3zoBaTenbHas —oOllepa3BuBarolias mporpamma «S  ucciemnoBaTenby

pa3paboTaHa COrIacHO TPeOOBAHUAM CIEIYIOUIMX HOPMATUBHBIX IOKYMEHTOB:

» OdenepanpHblid 3akoH «O0 o6pazoBanuu B Poccuiickoit deaepamum» 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  opraHu3zallMd UM OCYIIECTBIEHHS  OOpa3oBaTENIbHOM  JEATENbHOCTH  HO
JOTIONIHUTENBHBIM ~ 00lIe0o0pa3oBaTeNIbHbIM ~ IporpaMmamM,  (YTBEpXKIEH  IPHUKa30M
MunuctepcrBa 06pazoBanus 1 Hayku P® ot 09.12.2018 Ne 196).

* Crparerus pa3sutusi Bociutanus B Poccuiickoit denepanun Ha nepuoa 10 2025 roga (yTBepxacHa
Pacnopsixenuem IIpasutensctBa Poccuiickoit @eaepanmu ot 29 mas 2015 r. N996-p)

* MeToauyeckue pEeKOMEHJAUMU [0 NPOEKTUPOBAHUIO JOIMOJHHUTEIBHBIX OOIIepa3BUBAIOIINX
nporpamMm (Ilucemo JlemaprameHTa rocyJapCTBEHHOM MOJMTUKK B cdepe BOCHUTAHHUS JeTell u
MoJ10/1ek MHUHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoi @enepariuu ot 18.11.2015 Ne 09-3242).

[Iporpamma crnocoOCTBYEeT O3HAKOMJIEHHIO C OpraHu3alueld KOJJIEKTUBHOIO M WHIUBUIYAJBHOTO
UCCIICZIOBAaHUs, OOYUEHHUIO B JCWCTBUU, MO3BOJISIET Y€peloBaTh KOJUIEKTUBHYIO M WHAWBHIYaJIbHYIO
JesITeIbHOCTh. TeopeTuyeckuil MaTepuan BKIIOYaeT B ce0sl BOMPOCHI, KACAIOUIHECS OCHOB MPOEKTHO-
UCCIIEZI0BATENIbCKON AEATEIbHOCTH, 3HAKOMCTBA CO CTPYKTYPOU pabOTHI.
AKTYyaJlbHOCTh NporpaMmmbl. OTIu4UTENbHBIE OCOOCHHOCTH Iporpammsl. [IporpamMMa HamnpaBieHa 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 MEAMIIMHCKUM HayKaM, MOBBIIIEHHE 00pa3oBarenbHoro ypoBHs. [Iporpamma naer
BO3MOKHOCTh YYalTUMCsI BBIOPATh CBOM «OMOJOTHYECKUN MYyTh», M TMOBBICUTH YPOBEHb MOJATOTOBKHU K
JK3aMCHaM.
HoBu3na nanHoii 00pa3oBaTe/ibHOM NPOrPaMMBbIB TOM, UTO JIaHHAs IPOrpaMMa HOCHUT Pa3BUBAOIIMI
XapakTep, eJbI0 KOTOPOil ABsieTcs (HopMHUpPOBaHUE TOMCKOBO-UCCIIEIOBATEIHCKIX, KOMMYHHUKATHBHBIX
YMEHHUH IIKOJBHUKOB, HHTEJUIEKTA YYalUXCH.

3aHATHA pa3lesICeHbl Ha TEOPETUYECKUE U MpakTudeckue. [Ipuuém nedarenbHOCTh MOKET HOCUTD KaK
IPYINIIOBOM, TaK U UHAUBULYAIbHBIN XapaKTep.

2.0praHu3alMoOHHO — NeJAroruyecKue yCJ0BUs PeaJn3alu NPOorpaMmMbl
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IMenarornyeckasi 1es1ec000pa3HOCTh IMPOTPAMMBI 3aKITIOYACTCSI B TOM, YTOOBI: CIOCOOCTBOBATH
CUCTeMAaTH3aIluu OMOJIOTUYECKUX 3HAHWM, MOTYYCHHBIX BO BpeMsi oOydeHus B 00mieo0pa3oBaTeIbHON
IIKOJIe, BOCIIOJIHUTH NPOOEIbl, TOJYyYEHHbIE MpPU HU3YYEHHH IpeaMera OWOJIOTMH, PaCUIMpUTh
UMEIOIIMECS Y yYalIuXcsl IPOorpaMMHble OMOJIOTHYECKUE 3HAHUS C LIENbI0 MOATOTOBKH K 3K3aMEHaM, K
MOCTYIUICHHUIO B y4E€OHBIC 3aBE/ICHUS, & TAKXKE K OMOJIOTHICCKUM OJIMMITHA]IAM.

JlanHasi mporpamMma SIBISIETCSI Pa3BHBAIOIICH.

HarmpaBieHHOCTh IPOrpaMMBbI: €CTECTBEHHOHAYYHOE.

YpoBeHb OCBOEHUS MPOTPaMMbl Oa30BBIH.

Kareropus obyuaromuxcs: 6e3 OB3

Bospact BocnuTtanHukoB - 14-17 er.

CocTaB rpymnmbl - NOCTOSHHBIN. 3aHATHS MPOBOASTCS C PAa3HOBO3PACTHBIM COCTABOM 00YYaIOLTUXCS.
Hanonnsiemocts rpymi - 5-10 denoBexk.

®dopma 00yueHHs — OUHaSI.

dopma 3aHATUN - TPYNNOBas, UHAUBUTyaJbHAS.

Cpok peanmuzanuu — 1 roga.

Ob6miee konuuecTBO 4yacoB 34 yacoB (B rog — 34 dacos).

KonunuectBo 3ansituit B Henmento — 1 pa3 B Hezelto;

[Tpoa0oMmKUTENBHOCTD 3aHATUS - 3aHATHE TI0 45 MUHYT;

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

3. lesan, 3a1a4m, NIaHUPYyeMble Pe3yJIbTaThl
Hean: co3manue ycaOBHH [UIsl YCHEIIHOTO OCBOCHUS YYAIIMMHUCS TPAKTHYECKOH COCTaBISIOMICH
IIKOJIbHOW OMOJIOTMH ¥ OCHOB HUCCIIEI0BATEIbCKOM eI TETbHOCTH.
3agaum:
IIpeomemnuvie:

1. ®opmupoBaHHME CHCTEMBI HAy4YHBIX 3HAHUA O CHCTEME JKMBOH TPHUPOABI W HaYaIbHBIX

MpeaCTaBlIeHUI 0 Ouosornyeckux o0beKTax, Mporeccax, SBIeHUsIX, 3aKOHOMEPHOCTIX;
Memanpeomemnuvie:

2. TpUOOpETeHHE OMbITa HCIOJB30BAHUS METOAO0B OMOJIOTMYECKOW HAyKH JUIsl TMPOBEIEHUS
HECJIO’KHBIX OMOJIOTHYECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHHI U HABBIKOB MPOCKTHO — UCCIIEIOBATEIBCKON JESITETFHOCTH;

Jluunocmmuuvie:

4. MOArOTOBKA yYaIllUXCS K YYaCTHIO B OJMMITMAIHOM JBH>KEHUU;

5. (dopMupoBaHuE OCHOB IKOJIOTMYECKOW IPAMOTHOCTH.

[Ipn opranuzanuu 00pa30BaTENBLHOTO IMpoliecca HEOOXOAMMO OOpaTUTh BHUMAHUE Ha CIEAYIOIINE
aCTICKTBHI:

1. co3nanue nopthosno yueHHKa, HO3BOJISIONIEE OLIEHUBATh €0 JINYHOCTHBIN POCT;

2. WCTOJB30BAHWE  JINYHOCTHO-OPHEHTUPOBAHHBIX  TEXHOJOTHHA  (TEXHOJOTHS  Pa3BUTHS
KPUTHYECKOTO MBIIIICHHUS, TEXHOJOTHS TMPOOJIEMHOTO OOy4YCHHsI, TEXHOJOTHS OOY4YCHHS B
COTPYIHHYECTBE, KEHC-TEXHOJIOTHUS, METO/I ITPOEKTOB);

3. opraHM3anys MPOEKTHOM [eATeNbHOCTH INKOJBHUKOB M MPOBEIACHHE MHUHHU-KOH(EpPEHIIHH,
MO3BOJISIONINX IKOJFHUKAM TPEICTABUTh HHIWBUAYAIbHbIC (MM TPYIIOBBIE) TPOCKTHI IO
BbIOpaHHOM TeMe.

OxugaeMble WIN IVIAHUPYeEMbIe Pe3yJIbTAThI.

TpeOoBaHMsi K YPOBHIO 3HAHWI, YMEHHU M1 HABBIKOB 110 OKOHYAHUIO Peajin3allMi MPOorpaMMbl:
4. uMeThb TMpeACTaBiIeHHEe OO0 ucCcleloBaHUU, Mpoekre, cOope u o0paboTke uHpOpMaLMH,
COCTaBJICHUU JIOKJIa/1a, MyOJIMYHOM BBICTYIIJICHUY;
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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. BIageTh MIIAHUPOBAHUEM U TTOCTAHOBKON OMOJIOTHYECKOTO IKCIIEPUMEHTA.

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. oBiameHUE COCTABISIONIMMH HCCIIEIOBATEIICKON M MPOCKTHOU JCSATEIBHOCTH: YMEHUE BUCTH
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 aJeKBAaTHO HCITOJIb30BAaTh PEYEBBIC CPEACTBA ISl JUCKYCCHM W apryMEHTAllid CBOCH
MO3UIINHN, CPAaBHUBATh Pa3HBIC TOYKH 3PEHUS, apTyMEHTHPOBATh CBOIO TOUKY 3PCHHS, OTCTAWBATh
CBOIO TIO3UIIHIO.

Ilpeomemmnoie pe3ynomamol:
2. B mo3naBaTenbHON (MHTEIUICKTYaIbHOM) chepe:

® BBIJICIICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHUECKUX O0OBEKTOB U TIPOIECCOB;

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

e 00BSICHECHHE POJIU OUOJIOTHH B MPAKTHUECKON JCATCIILHOCTH JIFOICH;

e cpaBHEHHE OWOJIOTHYECKMX OOBEKTOB U TPOIECCOB, YMEHHE JIelaTh BBIBOABI U
YMO3aKJIIOUEHUSI Ha OCHOBE CPaBHCHHUS;

e yMeHHe paboTaTh C ONPEACIIUTEIIMH, TA00PATOPHBIM 000PYI0BAHUEM;

® OBJAJICHHE METOJaMu OWOJIOTMYECKOW HayKW: HAONIOJICHWE M ONHCAHHEe OMOJOTUYECKUX
O00OBEKTOB W TMPOIIECCOB; TOCTAHOBKA OMOJOTHYECKUX OSKCIICPUMEHTOB M OOBSICHCHHE WX
pe3yIbTaToB.

2. B nienHOCTHO-OpHEeHTallMOHHOM cdepe:
® 3HaHHE OCHOBHBIX MPABUJI TOBEICHUS B IPUPOJIE;
® aHAJM3 W OlIEHKA TOCIIE/ICTBUI IEATEIILHOCTH YETIOBEKa B MIPUPOIC.

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:

* yUaIIMICS yMEET IMOHUMATh TMPOIECCHl, MPOUCXOMASIINE B OKPYXKAIOIIEM MHPE Ha OCHOBE
COOCTBEHHBIX HAOJIIOJICHHA W E€CTCCTBEHHOHAYYHOIO I0/AX0J]1a, (OPMYJIHPOBAThH HAYIHO
000CHOBAHHBIC BBIBOJIBI;

* yUamWiicsl BJIaJieeT HABBIKAMU aHajdu3a WHQOpPMAMK ¥ TMPENCTABICHHS Tepe]] ayauTopuein

pEe3yabTAaTOB CBOEH PadOTHI;
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* yYaluiicsl I€MOHCTPUPYET OTBETCTBEHHOE OTHOILLIEHUE K MPUPOJE POJHOrO Kpasi, IPUPOJIHOMY
JIOCTOSTHUIO CBOEH CTPaHBI, IIJIAHETHI B LIEIOM;
* yyamuiics BiajgeeT MH()OPMALMOHHBIM TMOTEHIMAJIOM O MYTAX MOCTPOCHUS WHIMBUIYAIbHOU
npo¢eCCUOHAIBHON TPAEKTOPUHU.
Yuawuecs 6yoym obyuenwi:
* yyamuiics BiajieeT JJabopaTOPHBIMHU NPUOOpPaAMU;
* JIEMOHCTPUPYET HEKOTOpble MOpP(POMETPUUYECKHE M (PU3UOJOTMYECKHE IOKa3aTeNIn 370POBbs
LIKOJIBHUKOB;
* yMeeT CTaTUCTUYECKH 00pabaThIBaTh pe3ybTaThl UCCIEI0BAHUI;
* yYMEET IIPEACTaBIATh CBOU PE3yJIbTaThl IEPE] ayIUTOPUEH;
* yMeeT paboTaTh C HAYYHOU JIUTEPATypOii;
* ymMmeeT 0hOpMIISATh PE3YJIbTAThl CBOUX MCCIEIOBAaHUI B BUJIE T€3UCOB pedepaToB U cTaTeH.

YcaoBusa peajn3alnn nNporpaMmmal.

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-WUTFOCTPATUBHBIEC MaTepUAJIbl: CXEMBI, HILTIOCTPAITUHU, BUICOMATECPHAITHI;

JI71s1 BEITIOJTHEHHSI paboT Ha 3aHATHAX 00yUJaIOMIMIACs JOKEH UMETh HaO0op HEOOXOAMMBIX MaTEpHAIIOB B
COOTBETCTBHU C YU€OHO-TEMAaTHYECKUM TIAHOM MPOTPaMMEI.

KaJIpoBOoe o0OecreyeHue:

. yUUTENb OMOJIOTUU U XUMUH.

4, KaJJeHIapHo - TeMaTHYeCKOoe IJIAHUPOBAHHE.

Ne Hara Tema dopma HUcnoab3oBanue
n/n YPOKa(3aHATHUA) OpPraHu3anum JadopaTopHOro u HU(PpPoOBOro
YPOKa (3aHATHUA) o0opynoBanus
ILian daxr (uentp «Touka pocra»)
1 06.09 [Tonstue 06 VYpok - nexiust  Ludposas maGopatopust 1o
9KOJIOTUYECKOM O6uonoruu
MOHUTOPHUHTE
2 13.09 Bune u mogcucremsr  Ypok - nekuus  [udposas maboparopust 1o
HKOJIOTMYECKOT0 O6uonoruu
MOHUTOPHUHTA
3 20.00. MeTto bl VYpok - cemunap udpoBas mnabopatopusi 1o
HKOJIOTUYECKOTO O6uonoruu
MOHUTOPHUHTA
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11

12

13

14

15

27.09.

04.10.

11.10.

18.10.

25.10.

08.11.

15.11.

22.11

29.11.

06.12.

13.12.

20.12.

buonngukanus u eé

BUBI

KapTtupoBanue
3arpsA3HEHHBIX
Y4acTKOB

Kapruposanne
3arpsA3HEHHBIX
Y4aCTKOB

DuTonHANKALINS KaK

COCTaBHAas 4aCThb
9KOJIOTHYCCKOI'O
MOHHUTOpPHHT A

JInxeHOMHAUKAINS

Crpoenue
JIAIIATHUKOB

Bmusaue
XUMHYECKHUX
BCIIIECTB Ha
JIMIIAaNHUKHA
Meroab! yuera
JIMIIIaMHUKOB

Onpenenenue cBs3en
BOJIOpOCTel U rpubda

B COCTaBeE
JIAIIAHIKA

Omnpenenenue cBs3en
BOJIOpOCTEl U rpubda

B COCTaBe
JUIIaiHUKA
Bnusanue
3arpsi3HUTENIEN HA
XUMHUYECKUE
MPOLIECCHI,
MIPOUCXOASIIME B
KJIETKaX PaCTCHUM.

Bnusnue
3arpsI3HUTENEN Ha
XUMHYECKHE
MPOLECCHI,
MIPOUCXOASIIUE B
KJIETKaX PacCTCHUM.

Ypok - nekuus

Ypok - nekius

Ypok -
MPaKTUKYyM

Ypok -
MPAKTUKYM

VYpok - nekuus

Ypok -
MPAKTUKYM

VYpok - nekuus

Ypok -
MPAKTUKYM

VYpok - nekuus

Ypok -

MIPAKTUKYM

Ypoxk - nekuus

Ypok - nekuus

[MudpoBoii MUKpOCKOTT

[MudpoBoii MUKpOCKOTT

[MudpoBoii MUKpOCKOTT

LUndposoit MmnKpocKon
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17

18

19

20

21

22

23

24

25

27.12.

10.01

17.01.

24.01

31.01.

07.02.

14.02.

21.02.

28.02.

06.03.

Bmusaue
3arpsI3HUTENEN Ha
XUMHYECKHE
MPOLECCHI,
MIPOUCXOASIINE B
KJIETKaX PaCTCHHM.
Buennue npusnaku
MTOBPEKICHUS
pacTeHui
TOKCUYHBIMH
BEIIIECTBAMHU.
Anmanranus
pacTeHum K
NENCTBUIO Ta30B.

MexaHu3mbl
YCTOMYMBOCTH
pacTeHuni K
HEeOJIaronpuUs THBIM
dakropam

['pynmsr
YCTOMYUBOCTH
pactrenuit. [llkana
OLICHKH
ra3oyCTOMYHNBOCTH
pacTeHui.
N3ydenue cocToaHus
PacTUTEIBLHOCTH U
pa3paboTKa MpoeKTa
03€JICHEHUS CBOETO
MHUKpOpanoHa
CHeXHbIU TOKPOB
KaK UHJIUKATOP
3arps3HECHUS
MIPUPOJTHOMN CpeJIbl

CHEeXHBIN ITOKPOB
KAaK UHIUKATOP
3arpsA3HEHUs
aTMocdepHoTro
BO3/lyXa
OKPY’KaIOILIEW Cpesbl
N3yuenune
bUBUYECKUX U
XUMHYECKHX
IapaMeTpoB CHEra
N3yuenune
bUBUYECKUX U
XUMHYECKHX
IapaMeTpoB CHEra

Ypok -
MPaKTUKYM

Ypok - nekius

Ypok -
MPaKTUKYyM

VYpok - nekuus

VYpok -
MPAKTUKYM

VYpok - nekuus

Ypok -
MPaKTUKYM

Ypok -
MPaKTUKYM

Ypok -

IPaKTUKYyM

Ypok -
MPaKTUKYM

Hudposas naboparopus 1no
Ouoa0run

udposas mabopaTopus mo
ouosorun

Hudposas naboparopus no
Ouoa0run

[Mudposas nabopaTopus mo
O6uonoruu

[Mudposas nabopaTopus mo
Oouonoruu

Hudposas madoparopus mo
XUMHHA

[Mudposas nabopaTopusi o
XUMUH

Hudposas mabopaTopus mo

XUMHHU

Hudposas mabopaTopus mo
XUMUH



26 13.03. OnpeneneHus VYpok - exmus
CTETICHH 3arPs3HCHHUS
BO3/lyXa MO
COCTOSTHUIO
JIAIIAaHHUKOB
27  20.08. Omnpenenenus Ypox - Hudposas nabopaTopus mo
CTETICHU 3arpsI3HEHUS TTPAKTUKYM O6uonoruu
BO3/lyXa 1o Hudposas mabopaTopus mo
COCTOSTHUIO XUMUHU
JIMIIAWHUKOB
28  03.04. AcummeTpust VYpoxk - nekius
JUCTOBOTO amnmapara
KaK IOKa3aTelb
CTPECCOBBIX
(bakTopoB.
29  10.04. AcummeTpust Ypox - Hudposas nadoparopus no
JUCTOBOTO ammapara MpPakKTHUKyM Oouonoruu
KaK MOKa3aTeib [udposas maboparopus 1o
CTPECCOBBIX XUMUHU
(hakTOpoB.
30 17.04. TpebGoBaHus K VYpok - nexkiuss  Lludposas naboparopus no
BHUJAM- OHMoJI0OTNHU
OMOMHIUKATOPAM. udposas mabopaTopus mo
XUMUHU
31 24.04 Metoasl OlleHKH Ypox - [udposas maboparopus 1o
CTPECCOBOTO MPaKTUKYyM ouosoruun
BO3JICHCTBUS Ha Hudposas nadoparopus mno
pacTeHHs. XUMUHU
32 08.05. N3yuenue VYpok - udposas mabopaTopus 1mo
baykryupyromen MPaKTUKYyM Oouonoruu
aCUMMETPUHU Y [Mudposas nabopaTopusi o
Oepe3bl MOBUCIION XUMUHN
KaK IMOKa3aTels
KauecTBa CPEeJIbl
oOuTaHus
33 15.08 N3yuenue VYpok - udposas mabopaTopus 1mo
baykryupyromen MPaKTUKYM Oouonoruu
ACUMMETPHH Y JIUTIBI [MudpoBas nabopaTopus 1o
CEpILICITUCTHON KaK XUMHH
MOKa3aTessl KauyecTBa
cpenbl OOUTaHUs
34 22.05. Htorosoe 3aHsTHE Ypok - [Mudposas nabopaTopusi mo
KOH(pEpEeHITHS Oouonoruu

5. Conepkanue nporpaMmal.

Hudposas mabopaTopus mo
XUMUH

[Tpu n3ydyeHnn pa3aenoB MIKOJIBHUKH CMOTYT IOYYBCTBOBATh Ce0sl B POJIM YUCHBIX U3 Pa3HbIX oOjacTen
Oouonoruu. boraHuka — Hayka O pacTeHHSX. 300JI0TUS — HayKa, MPEIMETOM H3Y4YEeHHs] KOTOPOMH

8



SIBJITFOTCSI TIPEJICTABUTEINH [IaPCTBA )KUBOTHBIX. MUKOIOTHS — Hayka o Tpubax. @u3nosorus — Hayka o
KU3HEHHBIX MpOIeccax. JKOJIOTUs — HayKa O B3aUMOJCHCTBUAX OPraHU3MOB C OKPYKarOILIEH Cpeaou.
baktepuonoruss — Hayka o Oakrepusix. OpHUTOJNIOTHST — pa3zAell 300JI0THH, MOCBAIIEHHBIN U3yYEHUIO
ntul. buoreorpadus — Hayka, KOTOpas U3y4aeT 3aKOHOMEPHOCTH TeorpaduyecKoro pacnpocTpaHeHus
U pacmpejelieHusi opraHu3mMoB. CucTemMaTuka — Hay4yHash JUCHHUIUIMHA, O KJIACCU(PUKAIMU KUBBIX
opranu3MoB. MopdoJiorust U3y4yaeT BHEIIHEE CTPOCHUE OpraHU3Ma.

Ilepuon Harta nauana Jlata Bcero Kosauuectso | Pexum
00y4eHus 1o OKOHYAHMS y4eOHBIX yuyeOHpIx | 3AHATHIl
porpamme o0yueHus 10 HeJelIb 4acoB
nporpamMme
1 200 06 cenmsaodps 23 mas 34 34 I paz s
(2023- 24 yu. Hedenio no 1
200) yacy

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

[TonsiTre 06 3KOJIOrMIECKOM MOHUTOPUHTE (MOHUTOPHUHTE OKpYykaroien cpeasl). Llemu

9KOJIOTUYECKOTO MOHUTOpPUHra. M3 HCTOpUU CO3[1aHns CUCTEMbl MOHUTOpPUHTA B Poccun.
Tema 1.2. Buowvl u noocucmemsvl IKO102UYECKO20 MOHUMOPUH2A

Knaccudukamus BUI0B SKOJIOTUYECKOTO MOHUTOPUHTA: MO MPOCTPAHCTBEHHOMY MPUHIHIY —
JIOKQJIbHBIN, pPErHOHANbHBIN, HAIMOHAIBHBIN, MEXIOCYIapCTBEHHBIH U TJI00ANBHBIA; IO OOBEKTY
clexxeHus: — (QOHOBBIM (0a30BbII), WMIIAKTHBIM (TOYEUHBIN), TEMATHYECKUN; IO MPUPOIHBIM
KOMIIOHEHTaM — T€O0JIOTUYECKUH, aTMOC(HEpHBINA, TUAPOIOTHUYECKUM, TeoPU3NYECKUM, TMOYBEHHBINH,
JIECHOM, OMOJOTHYECKUH, re000TaHNYECKH, 300JI0TMYECKHI; 0 OpraHU3aIMOHHBIM OCOOCHHOCTAM —
MEXIYHapOIHBIM, TOCYAapCTBEHHBIN, MYHUIMIMAIbHBINA, BEIOMCTBEHHBIM ¥  OOIIECTBEHHBIM.
[TogcucremMbl JKOJIOTUYECKOTO MOHUTOpPHHIA: reopu3nYeCcKui, KIIMMAaTHYECKUH,
TUAPOMETEOPOJIOTUUECKU, OMOIOTHYECKUIM, MOHUTOPUHT 3/I0POBBSI HACEIICHUsI. Y POBHH MOHUTOPUHTA:
JETaNbHBIN, JIOKAIBHBIM, PETHMOHATBHBIN, HAIIMOHAIBHBIN M TI00ambHBIA. OOBEKTHI HAONIOACHUS H
MOKa3aTeNu.

Tema 1.3. Memoobt IK0102UHECKO20 MOHUMOPUH2A

Mertoapl uccleNOBaHUs: JAUCTAHIIMOHHBIE (a3pOKOCMUYECKHE) U Ha3eMHble. lloHsitue o
OMOJIOTMYECKOM MOHUTOpHUHTe. buoiormvyeckuii MOHUTOPUHT KaK METOJ HCCJIEJAOBAHUS: OSTambl U
comepxkanue. lloHarne o OWOMHAMKAIMM KaK METOJE HccienoBaHusa. lIpenmymecTBa >KUBBIX
WHJIUKATOPOB. MOHUTOPUHT COCTOSIHUS IIPUPOJIHBIX pecypcoB B Poccum.

Tema 1.4. buounouxkauus u eé 6uovt

[Tonsitne o Owomnmukanuu. Kiaccudukamuss W XapakTepucTHKa BUIOB OWOWHIUKAIIMH:
cnenduueckas u Hecreuupuueckas OHOMHIUKAIMSA, TpsiMas ¥ KOCBEHHas OWMOWHIUKAIUS;
perucTpupyromas OMOUHIUKAINUS U OMOUHIUKAIIHS 110 aKKYMYJISITIHH.

Tema 1.5. Kapmupoeanue 3a2pA3HEHHBIX YUACMKOE

[IpoBeseHne KapTUPOBAHUS 3arpsA3HEHHBIX YYaCTKOB: JdTambl PabOTBI U WX COJACpKAHHE.
ConepxaHue TMOATOTOBUTEIBHOTO 3Tama padoThl: cOOp MaHHBIX 00 MCTOYHMKAX 3arps3HEHUS;
COJIepKaHNE XapaKTEePUCTUKH MPOMBIILIEHHBIX 00bekTOB. COOp MaTepuaia o MpupOIHO-KIUMATUUECKUX
ycloBusAx oocnenyemont teppuropun. CopepxkaHiue OCHOBHOTO 3Tara padoThl: OI[EHKAa aHTPOTIOTEHHOTO
BO3JICHCTBUSI HA OKpPYXalollylo cpeny. Hanecenue mHbpopManumum Ha KapTy: 00bEM HHPOpMAIUU H
MOPSIIOK HAHECEHUS.



Tema 1.6. Dumounouxkayua KaKk cOCMAaAGHAA 4ACMb IKOI0ZUYECKO20 MOHUMOPUH2A

OuTOMHAMKALKS KaK OJMH M3 METOAOB OLICHKH KadecTBa OKpyxaromen cpensl. [lomAatne o
butonHauKaMu W (PUTOMHIUKATOpaX. Bo3MmoxHOCTH MeToAOB QuTOMHAUMKAIMH. OpraHu3Mbl-
pErucTpaTopbl U OPraHU3MbI-HAKONUTENIN. YUYET BHEIIHUX M BHYTPEHHUX (PAKTOPOB MpU MPOBEACHUU
ouonaukanuu. Mopdooruueckiue n3BMEeHEHUs pacTeHUM, UCTIONb3yeMble B OMouHauKanuu. 3MeHeHus
OKPACKH JIMCTHEB: XJIOPO3bl, HEKPO3bI, IPEXKIEBPEMEHHOE YBAaHUE, 1e(Poaralus; N3MEHEHUs Pa3MEPOB
OpraHoB, ()OpMbI, KOJIMYECTBA U TOJOKEHUS OPraHOB, KU3HEHHON (OpMBI, kM3HEHHOCTU. OCHOBHBIE
pacTeHusi — WHAMKATOPHI 3arps3HeHus aTrMocdepHoro Bo3ayxa. M3 wucropun Bompoca pa3BUTHS
(¢uTOMHIMKAIMK KaK MeTo/1a. Bkitag 3apy0exHbIX U OT€YECTBEHHBIX UCCIIEIOBATENEH.

MOAYJIb 2. koa0rn4ecKuii MOHUTOPUHT 3arpsi3HEHNs] HA3eMHO-BO3AYIIIHOM Cpeabl:
COBpPeMEHHbIe MeTOIbl OMOMHIUKANMOHHOT0 AHAJIN3a 3arpsA3HeHus aTMocdepHOro Bo3ayxa (26 1)
Tema 2.1. J/luxenounouxkauusn

JIumailHuKM Kak OINpeNeNuTEeNN 3arpsA3HEHUs BO3AYIIHOW cpeabl. [loHsATHe O nuIIailHUKaxX U
MeTtoje JuxeHounaukanuu. Ctpoenue nuimaiHuka. Bzaumonelricteue rpuda u Bogopociu. [lonstue o
tajuiome (crnoesuie). TUMBl JTUIIAMHUKOB MO BHENIHEMY BUAY TaJUIOMOB: HAKUIHBIE (KOPKOBHIE),
JIMCTOBATBIE U KYCTUCThIE. XAPAaKTEPUCTUKA TUIIOB JUIIANHUKOB. BiusHME XMMHYECKUX BEIIECTB Ha
muiaiHuku. 3mMeHenus Ha Mop(oaoru4eckom U aHaTOMO-(U3HOIOTHYECKOM YPOBHSX. JlocTOMHCTBA U
HEJIOCTATKU JINXCHOWHIUKAIIMU KaK METOJIa U3YUYEHHUS 3arpSA3HEHUs OKpYyKatoel cpeabl. MeTosl yuéra
numaiHukoB. PazHooOpasue u xapakTepuCTHKAa METOAOB Y4€Ta JUIIAWHUKOB: METOAbl MapIIPyTHOTO
yuéra; Meron mpoduied; cTralMoHapHbIe METOAbBI M MeETOJ MNpoOHBIX Momaneii. Ilapamerps
KOJIMYECTBEHHOTO Y4€Ta JIMIIAHHUKOB: BCTPEYAEMOCTh (YacTOTa BCTPEUAEMOCTH) M KBajapaT (yuéTHas
wiomaaka). Kparkas ucropust pa3BUTHS JINXECHOUHIUKAIIIH.

Ilpakmukym

Onvim «OmpeneneHue CBsA3ed BOIOpPOCIM M Tpuba B COCTaBe JHIIANHUKA»: OINpeaescHue
MPOYHOCTU CBsI3€M BOJOpoCciM W rpuba B COCTaBe JHINAWHUKA, BO3MOXHOCTH HMX pPa3leIbHOTO
CYyILIECTBOBAHU.

Hccneoosamenvckas paboma «OrnpeneneHue CTENEHU 3arpsi3HEHUs BO3JyXa MO COCTOSHUIO
JUIIAWHUKOB»: ONPENEIEHUE CTENEHHM IMOKPBITHS M CTENEHH BCTPEYAEMOCTH THUIIOB JIMILIAHHUKOB;
orpeziesieHne pPa3MepoB PO3ETOK U KU3HECTIOCOOHOCTH JINIIAHHUKOB.

Tema 2.2. I'azouyscmeumenvHOCMb U 2a30YCMOUYUBOCHLb PACH EHUTL

BiusHue 3arps3HUTENE HAa XMMHYECKHE MPOLECCHl, NPOUCXOAAIIME B KIETKaX pPacTEHUM.
BHeninue npu3Haku MOBPEKICHUS pACTEHU TOKCUYHBIMU BeliecTBamMu. [[oHsATHE 0 Ta30yCTONYMBOCTH
W Ta304yBCTBUTEJIBHOCTH pAcTEHUU. AjanTanusi pacTeHHl K JeHCTBHIO Ta3oB. MeXaHU3MBI
YCTOMYMBOCTH PacTeHHI K HeOIaronpusTHeIM (pakTopam. buonornueckas, anaroMo-mop¢o- Jorudeckas
U (puznonoro-onoxuMuyeckasi ra30yCTOH4YUBOCTh. BiMsHME KIMMaTHYECKUX YCIOBHI TEpPPUTOPUU Ha
ra30yCTOMYMBOCTh pacTeHWi. ['pymnmbl ycTOMYMBOCTH pacTeHuil. [lIkana OIEHKH Tra30yCTOMYHMBOCTH
pacteHnid. Ponp 3en€HbIX HAacaXIEHWM B OYMILEHMM TOPOJCKOro Bo3ayxa. [Ielne3anepxuBaroniue
CBOMCTBA DPa3iIWYHBIX TIOPOJ  JEPEBbEB M  KYCTApHUKOB. XapaKTEPUCTUKA PACTCHUH 110
npUIeUIBTPYIOMEH CIOCOOHOCTH. XapaKTepUCTHKA JIPEBECHBIX MOPOJ M KYCTApHHKOB IO Kiaccam
ra30yCTOWYHUBOCTH.

Ilpakmukym

IIpoexmno-uccredoeamenvckas paboma «V3ydeHne COCTOSIHHMSI PACTUTEIBHOCTH M pa3paboTka
IIPOEKTA 03€JIEHEHUSI CBOEr0 MUKpopaiioHa». OnpeneneHre BUJ0BOI0 COCTaBa IPEBECHO-KYCTAPHUKOBBIX
MopoJ1, MOBpeXACHUM U 3aboneBaHuil. M3ydyeHne cOCTOSHUS JIPEBECHBIX MOPOJ BJOJb aBTOAOPOT C
pa3nuM4HOM cTeneHblo Harpy3ku. CocTaBlleHHE KapThl Ia30yCTOMYMBOCTH JPEBECHO-KYCTAPHUKOBOM
PacTUTENbHOCTH palioHa MPOKUBAHMS Ha OCHOBE JIAaHHBIX MPOBEIEHHOTO HccienoBaHus. Pa3zpaboTka
MIPOEKTa 03€JICHEHUsI CBOETO MUKPOpaloHa.
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Tema 2.3. CHesncHblit NOKPO8 KAK UHOUKAMOP 3a2PAZHEHUA NPUPOOHOIL CPeObl

CHeXXHBII OKPOB KaK MHIWKATOP MPOIECCOB 3aKUCICHHS MPUPOIHBIX CpeJl. DTallbl 3arpsi3HEHUS
CHEXXHOTO NoKpoBa. Ilpakmuxym

Hccneoosamenvckasn paboma «CHEXHBII NOKPOB KAaK MHAMKATOP 3arpsi3HEHUs aTMOC(HEPHOIO
BO3/lyXa TOPOJICKOM cpeabl». MeToauka paboThl CO CHEXHBIMU TMpoOamu: oTOOp mpob cHera,
npeaBapuTenbHas o0paboTka mpo0, MOAroTOBKa MpoObl, pacTamiiuBanue npoOsl. OmnpeneneHue Maccol
MOCTYIUICHUH CHera Ha obOciemayemyro Tepputopuio. KoimuecTBEHHOE OIpeneneHne 3arpsA3HIIOmnX
BeniecTB. OnpeneneHne GU3nuecKuX CBOMCTB TaJIOTO CHETa: MPO3paYHOCTH, MHTEHCUBHOCTH U XapaKTepa
3amaxa, IIBETHOCTH. MeTOAMKa OmpeJeNieHUs XWMHUYECKHX CBOWCTB TajJoOro CHETa: OIpeIeIeHne
KHUCIIOTHOCTH, COJEP>KaHUS OPraHWYECKUX BEIIECTB, CIIOCOOBI ONpeAeNieHUs] HaJIMYus MOHOB jKelesa,
CBHUHIIA, MEJIU, XJIOPA, CyIb(aT-HOHOB.

Tema 2.4. Ouyenka cocmosanus cpedvl HA OCHOBE MemMOOa QyKmyupyrouieil acummempuu

AcuMMeTpHs JINCTOBOTO amnmapara Kak MoKa3aTellb CTPECCOBBIX (pakTopoB. TpeboBaHUS K BUIAM-
OuomHIUMKaTopaM. MeToAbl OLIEHKM CTPECCOBOTO BO3ACHCTBUS Ha pacTeHUsA: MOpP(OIOruyecKue
(Hanmu4mMe XJ0pO30B U HEKPO30B, U3MEHEHHUS IJIMHBI U MACCHI JIUCThEB) U (PU3UOIOT0-OMOXUMHUYECKHE
(OBOOHEHHOCTD, MUTMEHTHBIN cocTaB). [loHsTHE O QuyKkTyHpyroei acuMMmeTpuu. MoieabHble OOBEKTHI.

Ilpakmukym

HUccneoosamenvckas paboma «3ydenne GIyKTyupyoomeid acUMMETPUM Y PAacTEHUH Kak
nokaszaTessl KayecTBa cpefbl obuTanus». PekomeHmanumu mo orbéopy MaTepuana U paboTe C HHUM.
XapakTepuCTHKa UCCIEIyEMbIX YUaCTKOB paiiOHa MO HAIMYHUIO CTALIMOHAPHBIX UCTOYHUKOB 3arps3HEHUS
W 10 TpaHCHOpTHOM Harpy3ke. OOpaboTKa [aHHBIX [0 OLIEHKE CTa0WIBHOCTH pPa3BUTHUA C
UCIOJIb30BAaHUEM MEpPHBIX MPU3HAKOB (IpomepoB JucTa). Pacuér mokaszareneil acummetpuu. OleHka
KayecTBa Cpelbl IO 3HAYEHUIO HHTErpajbHOro IOKa3aTesld CTAa0WIBHOCTH pa3BUTHA. MeTonuku
U3y4YEHUs MapaMeTpoB QUIYKTYHUPYIOLIEH aCHMMETPUH JIUCTHEB: U3yUeHHE TapaMeTpoB (QIyKTyHpYroIIen
ACUMMETPUU JIUCTHEB OEpE3bl TOBUCIOW, JHUMBI CEPALICIUCTHOM, KJIEHA OCTPOJMUCTHOrO, Ayda
Yepenryaroro.

Hccneoosamenvckasa paboma «Pacu€THas OIleHKa KOJUYECTBAa BHIOPOCOB BPEIHBIX BEILECTB B
BO3JlyX OT aBTOTpaHCHopTay». Pacyér cpelHecyTOYHOro MOTOKAa aBTOTPAHCIOPTa HAa KOHTPOJBHBIX
ydacTKax; YAEJIBbHOIO pacxoja TOIJIMBA; KOJMYECTBA TOIJIMBA PA3HOTO BUJIA, CKUTAEMOI0 JIBUTATEIISIMU
aBTOMAILIMH; KOJIMYECTBA BBbLICIUBIIMXCS BpeAHbIX BemiecTB. MccnenoBatenbckas padbora «OneHka
COCTOSIHMSL JPEBOCTOs mapka». lIpoBeaeHne WMHBEHTAapH3aluu APEBECHBIX HACAKICHUW H3ydaeMOou
TEeppUTOpHUHU (KITFOUEBOTO ydacTka). Pacuér BeICOTHI 00BEKTOB 0€3 CHeMaTbHBIX TPUOOPOB Pa3TUUHBIMU
cnocobamu. OrmpeneneHue OKPYKHOCTM M JAMaMeTpa CTBOJIA; NPHUMEPHOTO BO3pacTa JIepEBLEB
uccrnegyemoil miuomanku. CocraBienue (opmynsl apeBoctos. OmpeneneHHe COCTOSHUS JIPEBOCTOS
MapKa C UCIOJIb30BAHUEM ITPOCTEMIIEH IIKAJIBI.

MeToanyeckoe 000pya10BaHue:

HUPPOBAS JIABOPATOPHUS YUEHUYECKAS (LludpoBbie naTINKN AIEKTPOIPOBOIHOCTH,
pH, nonoxxenus, Temmneparypbl, aOCOIOTHOTO JaBieHUs; LU(PPOBO ocMIuIorpauuecKuil JaTUNK; BECHI
anekTpoHHbIe yueOHbie 200 r; MUKpockomn: U poBON WM oNTUYECKHi ¢ yBenudeHueM ot 80 X; Habop
IUIS  W3TOTOBJIEHUS MUKPOIPENapaToB; MHKpoIpenaparsl (Ha0op); COEIMHUTENbHBIE IPOBOAA,
nporpaMMHOE OOecriedeHne, METOIWYECKHE yKa3aHHs; KOMIUIEKT COITyTCTBYIOIIMX 3JIEMEHTOB IS
OTIBITOB 110 MEXaHHUKE, MOJIEKYJISIPHOMN (pU3UKe, SJEKTPOJUHAMUKE, OTITHKE.
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KOMIUIEKT NOCY bl U OBOPYJOBAHMUSA J1JIs1 YYEHUYECKUX OIBITOB ( ltaTus
nabopatopHblii xumuueckuii: Habop yamek [letpu, Habop HHCTPYMEHTOB MPEMapoBabHBIX, JIOKKA JUIS
COKMTaHUs BEIeCTB, cTynka GapdopoBas ¢ mecTukoM, HabOp OaHOK, CKIISTHOK, (DJITAKOHOB AJI 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
PE3MHOBBIM HAKOHEUYHUKOM ); YaIllevKa JIJIsl BRITIApUBaHMsI (BRITAPUTEIbHAS YaIlIedKa); MEPHBIN [ITAHID
(TUTaCTHKOBBIN); BOPOHKA CTEKIISTHHAS (Mastasi); cTakaH cTekstHHBIN (100 Mi1); ra300TBOHAS TpyOKa.

KOMILJIEKT BJIAJKHBIX IPENTAPATOB JEMOHCTPAIIMOHHBIM ( BraxHslil npenapat
"be33yOka'"; Baaxusiii npenapar "['agroka" BiaxkHbll npemnapaT "BHyTpeHHee cTpoeHHE OPIOXOHOrOTo
MOJUTIOCKA"; BIaXHBIN Tpenapatr "BHyTpeHHee cTpoeHHEe KpBICHI"; BIaXHbIM npenapaT "BHyTpeHHee
CTpPOEHHE JIATYIIKH'"; BIaXHbIM mnpenapar "BHyTpeHHee cTpoeHHME NTHUIBI"; BIaXHBIA Ipenapar
"BuyTtpennee cTpoeHue pbiObl"; BraxHbid npenapaT "Kapacs'"; BnaxHbid npenapat "Kopenb 6000Boro
pacTeHus ¢ KiryoeHbkaMu'"; BIakHbBIN npernapat "KpeeTka"; BaaxHsIi npenapaT "Hepenaa'; BiaxHbIi
npenapat "Pa3Butre KocTUCTOM poIObI"; npyrue. Komiuiekt repbapues neMoHcTpanuonHsiii (I'epbapwuit
"IlepeBbst U KycTapHUKH'; repOapuil "Jlukopactymme pactenus'"; repoapuii "KopmoBbsle pacteHus";
repOapuiit "KynbTypHbie pactenus"; repbapuii "JlekapcTBeHHbsle pactenus'"; repbapuii "MenoHOCHBIE
pactenus"; repbapuii "Mopdonorus pacrenwnii"; repbapuii "OCHOBHBIE TPYIIBI pacTeHUN"; repOapwii
"Pactutenspabie cooOmectBa"; repbapuit "CelnbCKOX035HUCTBEHHBIE pacTeHus"; repdbapuil "SmoBuThIe
pactenus"; repbapuii K Kypcy OCHOB IO OOIIei OMOJIOTHH. )

KommiiekT kosekunid jeMmounctpaunonnbii (Kowtekuus "I'oocemeHnHble pacTeHUs" KOJIEKIUS
"O6burarenu Mmopckoro aHa"; koyeknus "Ilaneontomornueckas”; komiekuus "[IpencraBuTenu oTpsaI0B
HAaceKOMBIX'" KOJIMYECTBO HACEKOMBIX: HE MeHee 4; koyuekuus "lIIpuMepsl 3aUTHBIX TPUCTIOCOOIEHUN
y HacekoMbIX"; komutekius "lIprucnocoOuTenpHble U3MEHEHHSI B KOHEUHOCTSAX HACEKOMBIX'; KOJUICKIIUS
"Pa3BuTHE HAacEeKOMBIX C HEIMOJHBIM IpeBpalieHueM'"; KoJuleKuus "Pa3BuUTHE HACEKOMBIX C IMOJHBIM
npeBpainieHueM"; koyuiekuus "Pa3surre nieHuIs")

KomnbrorepHoe o0opyaoBanue
HoyTt6yk; mpoekTop, UHTepaKTUBHAS 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.: u.

Anaromus yenoBeka. Temo. Kak 3to paGoraer/ mox oOmieit penakmueit [1. AGpaxamca: [mep. ¢
anra. A. AuBaepa]. — M.: ACT, 2018. 256 c.: uin.
6. bunuuy, I'. JI. Anaromus u ¢usuonorus: 6onbmon nonynaspubeiii atinac / I'. JI. bumuy, E. TO.
3uranosa. — M.: U3garenscTBo «9», 2017. — 272 ¢.: uin.
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1. CanoBanuenko, 1O. A. buonorus: nomarosasg noaroroska / FO.A. CagoBauueHko. — M.: Dkcmo,
2016. - 320 c.

8. CripaBOYHUK I10 JICKapCTBEHHBIM pacTeHusM. / [Tox pex. 3agopoxknoro, 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
MOJIEKYJISIPHOU OMOJIOTUU YeJIOBEeKa, OMOXUMUH, (PU3HOIOTUH, T€H-HON NOETKOBONUHKEHEPHUH;

13.  http://www.sci.aha.ru/biodiv/index.htm- Pasnen (buopasnooOpasue u oxpana npupojb) Web-
atmaca «3I0pOBbE W OKpyXkaromias cpenay». CrelnualucTOBHABEpHSAKAa 3aMHTEPECYEeT MacCIITaOHbBIN
TeMaTU4eCKui MH(HOPMALMOHHBIN MacCUB MH(DPOPMALIMOHHBIX PECYpPCOB 10 OuopazHoobpaszuto Poccun.
Taxke MMeeTcss BO3MOXXHOCTh HaWTH HEOOXOAMMYIO HH(GOPMAIMI0 B HHTEPAKTHBHON Oa3edaHHBIX
«Poccust B udpax» (THICSYH TOKa3aTesei 0 BCEM perruoHaM CTpaHbl). Takke pa3MenieHa OHJIAHOBAs
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 HaCEICHUS
Poccum». KomrutekcHbrit TPy, B KOTOPOM
paccMaTpUBaIOTCABIEPBYIOOUYEPEIb(PaKTOPBIUTPUINHBL,ONPEISIAI0MNE310pOBbeHAII . OKOJIO 200
croxeToB,0051ee400 KapTH 1uarpamm;

15.  www.molbiol.edu.ru-AnaTomusudusnonorusdenorexka. Hayano-nomnynspueiii caiit. basa 3nanuii
1o Ouosoruu YenoBeka. OU3HOIIOTHS, KIETOYHAIONOIOTHsI,[CHETHKA, ONOX MU,

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

XNBOTHBIE

17. www.entomology.narod.ru/index.html- «MubopMalimoHHO-IOMCKOBBIA CAUTHIIA «ITOYTH BCE» IO
HTOMOJIOTHHY. BOJIbIIIOE KOIMYECTBO KAYECTBEHHBIX CCHUIOK Ha PYCCKOSI3BIYHBIC CAUTBI, TOCBSIIICHHBIC
BCEM CTOPOHAM JKU3HHU Pa3IUYHBIXIPYIIIT 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 u
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 CaMTOB,
MOCBSIIIEHHBIX IOMAITHUM)KUBOTHBIM;

21.  https://apus.ru/-«<O  HemoOemumoii  IOOBM K YKHBOTHBIM»,MHTEPECHAIUPa3HOOOpa3Has
uHpOpMAIHSI O CaMbIX Pa3IUYHBIX KHUBOTHBIX.OCOOCHHOCTHIION00pA MaTepHalia U €ro H3JI0KCHUs
JICTIAIOT 3TOT CAHT XOPOIIUM TOMOITHUKOMYYHTEIIIO;

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

24.  http://www filin.vn.ua/-  WmmroctpupoBaHHash — SHIMKIONEIWS  KUBOTHBIX.  Bpasmemax
SHIUKIIONEINU COOpaHO OOJIBIIOE KOJIMYECTBO MAaTEepPHANIOB 000 BCEXBUAAX)KMBOTHHIX.Martepuain
00raTOMLUTIOCTPUPOBAH,CHA0KEHCCHITKAMU;

25.  http://www.apus.ru/- Pecypc «O HenoOGemumon IOOBH K JKHBOTHBIM» — STOWHTEPECHAs H
pa3HooOpa3Has HH(GOPMAIKSI O CAMBIX PA3JIUYHBIX )KUBOTHBIX.OCOOCHHOCTH MO00pa MaTepHaia u ero
U3JI0)KEHUS JICJIAI0T 3TOT CAUT XOPOITMMITIOMOIIIHUKOMYUHUTEITIO;
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26.  http://www.fishworld.narod.ru- Pr10uit MHUDP. Pecypc TIOCBSIIIIEH
MOJTHOCTBIOATHMITPEICTABUTEIIMKUBOTHOTOMHPA. Kitaccu hukarust, mporcx 0x I€HIE, YBOTIOIHSPHIO, OTT
ACHBIEPBIOBI IMHOTOEIPYTOE.

PACTEHUSA

27.  http://www.herba.msu.ru/russian/index.html-6otanndeckuiicepBepMOCKOBCKOTO YHUBEPCHUTETA.
OnuH 13 HanboJIee H3BECTHBIX BO BCEM MUPE POCCUICKIX OMOJIOTHYECKIX PECYPCOB, MMEIOIIIIA BEPCUH
Ha 8§ s3pIKaX. boraHmdeckweHoBocTH (B T. 4. TOJAPOOHBIN KaJeHIAph KOH(EPEHIIMH), CanuThI
O0otannueckuxmnoapasaenennit MI'Y, 6ubnuoreka n3o0pakeHuil pacteHuil, Ouorpaduueckuiipasaen
«KIaccukd Haykm». Kpome marepuanoB 1mo OoTaHWKe OOIIEr0 XapakTepa, Ha CalTe pa3MENICHBI
MaTepuasibl 0 boTaHWueckoMm cale yHHBepcUTeTa, oOyHuBepcuterckoM ['epbapum mmenu JI. I1.
ChIpeimuKoBa, MpeacTaBIeHa CTAPUHHASKOJIICKITUSIN3Er0 (POHIOB;

28.  http://www.lapshin.org/club/plants.htm- «MockoBckuit Kiry0 KOMHATHOTOIIBETOBOJICTBaY;

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