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HOACHUTEJIBHAA 3AIINCKA

OpmHuM W3 KIIOYEBBIX TpeOOBaHMH K OMOJOTMYECKOMY OOpa30BaHHMIO B COBPEMEHHBIX
YCIOBHSAX SIBISICTCS OBJIAJCHHE OOYYAIOIMIMMHUCS TPAKTHUECKUMH YMEHHSAMU M HaBBIKaMH,
MIPOEKTHO-UCCIIEIOBATEIBCKON JIeATeNbHOCThI0. OCOOBIN aKIEeHT B MpOrpamMMe JaHHOTO Kypca
CleNlaH Ha BBINIOJHEHHWE PA3HOOOPa3HBIX 3aJaHUN MO MOJEKYISAPHOW OWOJOTHH, pPa3BUTHIO
OpPraHU4ecKOTO MHUpa, TCHETHKE, KICTOYHOMY YPOBHIO OpTaHH3alllH >KUBOHW mpupoabl. Kypc
TECHO CBSI3aH C ypoKaMmH OOIIed OMoJIOTMH U peKoMeHJoBaH oOydarommumcs 10-11 kmaccos,
KOTOpBIE YBJIEKAIOTCS OMOJIOTHEH M TOTOBSTCSA K IMOCTYIUICHHIO, COOTBETCTBYET TPEOOBAHUAM
I'ocynapcTBeHHOrO cTaHAapTa.

[IporpaMmma cHnocoOCTBYET O3HAKOMJIEHMIO C OpraHu3alueld KOJUIEKTUBHOIO U
WHIWBHIYAIBHOTO  WMCCIENOBaHWS, OOyYeHHIO B  JICHCTBHH, TIO3BOJIIET  YepeaOBaTh
KOJUICKTUBHYIO ¥ HHIUBHIyIbHYIO IESTEITLHOCTb.

JlaHHBI Kypc SIBISETCS HETMHEWHBIM, MOXKET IMOAJepXaTh W YriyOUTh 3HAHUS IO
ouonoru. OH TOMOXKET NPOBEPUTH IEIECO00Pa3HOCTh BbIOOpa MPOGUIS JalbHEUIIEro
obyuenuss u Oyaymer mnpodeccun yueHuka. Kypc mnpoBoautcss B BHIE JIEKIIMOHHO-
MPAKTUYECKUX M UCCIIENOBATEIBCKUX 3aHATHI C 0()OPMIICHHEM COJIEpKAHUS 3aHATUS B paboUnX
TeTpajsx.

B Tedenme Bcero kypca oOydaromniuecs pabOTalOT C JAOMOJTHUTEIBHOU JIMTEPATypoOH,
0(pOpPMIISIFOT TOJTy4YE€HHBbIE CBEIEHUs B BHUJE pedepaTHUBHBIX paboT, MPOeKToB. B koHIE Kypca
MIPOBOJIUTCS] KOH(EPEHIHS, T/ ITKOJFHUKH BBICTYIIAIOT C TOKJIAJaMH 110 3aWHTEPECOBABIIICH UX
npoOieme.

ILlenv npocpammer:

CucremaTu3zanus 3HaHUI OOy4arOMMXCs MO OUOJIOTMM M Pa3BUTHE UCCIIENOBATEIbCKUX
YMEHUH.

3aoauu npozpammol

e  Pacmmputh mpenctaBieHus OOydyaroUIUXcs MO  OTIENbHBIM  BOIPOCAM
(U3HOJIOTUH U AaHATOMUU KUBBIX OPTaHU3MOB;

e  Tloka3aTh 3aBUCHMMOCTbH KMBBIX OPTaHU3MOB OT Pa3HOOOPA3HBIX SKOJIOTHYECKHX
(hakTopoB;

e Ilpogomxutrh pa3BUTHE CIOCOOHOCTEH OOy4JaloOUUXCd K  MBICIUTEIbHBIM
omepanusM: aHaiu3y, CHUHTE3y, CPaBHEHMIO, OOOOLICHHWIO, KIacCH(PHUKAIMU, a TaKkKe HX
MIPOU3BOJIHBIM — TBOPYECTBY U aOCTparupoOBaHUIO;

e Ilpogomxkare o0y4yeHHE IIKOJBLHUKOB CIIOCO0AM CaMOCTOSATEIbHON OpraHU3aluu
y4eOHOM JesITeNbHOCTH — MOTUBALMM, IUIAHUPOBAHHUIO, CAMOKOHTPOJO, peduieKCHuH MpH
BBITIOJTHEHUH UCCIIEI0BATENbCKIX U MPOEKTHBIX padoT;

e Ilpogomxute oOydyeHue paboTe C pa3IMYHBIMM HCTOYHHKAMHU HHG(OpManuwy,
BKJIIOUAsl DJIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI;
dopmupoBaTh yHUBEPCAbHbBIE YUeOHbIEC JEHCTBHS

Kypc «H3opannsie sonpocel 6uonozuu» no3BoJseT MOBBICUTH MOTUBALIMIO K U3YYCHHUIO
6a3oBoro yueOHOro mpeameta «bronorusy, ymydiuTh Ka4ecTBO 3HAHUM, BBIIBUTH MTPOOJIEMHBIE
30HBI B YCBOCHHH Y4e€OHOT0 MarepHualia oOy4JaroUUMUCS, aeT BO3MOXKHOCTh 3aHMHTEPECOBATH
IIUPOKUN KpPYr YUEHHUKOB M TMOMYJSIPU3HpPOBATH OHoNoruueckue 3HaHUs. CucTemaTH3aius
3HAHMW W pEUIeHWH 3a1ad 3aHuMaeT B 00pa3oBaHMM Ba)KHOE MECTO, TaK KaK 3TO OJIUH W3
IpUeMoB OOy4YeHMs, TOCPEJICTBOM KOTOpOro obecrednBaeTcst Oojiee TIyOOKOe U IOJIHOE
YCBOGHHE Y4eOHOr0 MaTepuana 1o MpeaMeTy U BhIpabaThIBAaeTCsl YMEHHE CaMOCTOSTEIBHOTO
MIPUMEHEHHsI TPUOOPETEHHBIX 3HAHUH. .

Kypc usyuenus npozpammur paccuuta Ha 2 roja. KoindyecTBo 4acoB, OTBEACHHOE Ha
peanu3zauuio nporpammsl, 34 yaca B roa B 10 u 34 yaca B roa 11 knacce. 3anarust npoBogsTcs |
pa3 B HeZIeM0. 3aHATHS [0 IPOrpaMMe MPOBOISATCS BO BHEYPOUHOE BpPEMSI.

Ilpakmuueckas peanuzayus Kypca 0CHOGbI6AEMCA HA C1EOYIOUWUX NPUHUUNAX .



® Bxirouenne yJalmuxcsa B aKTUBHYHO ACATCIILHOCTD.

. JIOCTYITHOCTB M HarJIsiTHOCTb.

. CBs13b TEOpHUH C ITPAKTUKOI.

. V4T BO3pacTHBIX 0COOCHHOCTEH.

. Coueranne MHIMBUAYATIBHBIX U KOJUIEKTUBHBIX ()OPM IS TEITBHOCTH.

. llenenanpaBieHHOCTh W TOCJIEIOBATEIBHOCTh JEATEIBHOCTH (OT TPOCTOrO K
CJIO’)KHOMY).

Ilpozpamma npeonaznauena s oOydarouuxcsi 10-11 kmaccoB, HMHTEpECYOMIUXCS
COBPEMEHHBIMU TMPAKTUYECKUMHU BONPOCAMM OWOJIOTHUH, PACCMATPUBAIOIIMX OMOJIOTHIO Kak
o0acTh CBOMX NPO(ECCHOHATLHBIX HHTEPECOB.

Cooepircanue Kypca TECHO CBSA3aHO C paszfeiaMu OMOJIOTMM, KOTOpbIE H3y4aloT B
OCHOBHOH M crapmeil mkonax. Kypc mpenonaercss MIKOJbHUKAaM IOCJIE OBJIAJIEHMS MU Ha
ypokax o01miel 6Mosoruu 0a30BBIMU 3HAHUSIMU OCHOB IIUTOJIOTMH, MOJIEKYISIpHON OHOJIOTHH,
OMoXuMHUM, TeHeTUKH. I[IporpaMma mMO3BOJHUT pPACHIMPUTh M CHUCTEMATU3UPOBATH 3HAHUS
00yJaromMXxcsi 0 BaOXHEHIIMX MPU3HAKAX OCHOBHBIX IIAPCTB JKUBOW TMPHUPOJBI: KUBOTHBIX,
pacTeHui, rpuOoB, OakTepwii; kinaccudukanuu; o0 YCIOKHEHHH OpPraHM3MOB B TIpoliecce
SBOJIIOIMM: O OWOJOrMYECKOM pa3HOOOpa3uM Kak OCHOBE YCTOWYMBOCTH OuOChEpbl U
pe3ynbTaTa 3BOJIOLUH.

Axmyanbrhocmp TPOrpaMMBbl 3aKJIIOYAETCS B MPAKTHYECKOM MPUMEHEHUU MOJyYEHHBIX
3HAHUW W YMEHUW IIKOJbHUKAMU B TIOBCEJHEBHOM >XU3HU, (POPMHUPOBAHHWE MOTHBAIMH K
L[E€JICHANIPaBJICHHON  TO3HABATENbHOW  JESITENbHOCTH, CAaMOPAa3BUTHUI0O U JIMYHOCTHOMY
CaMOOIIPEIETICHUIO YUaIIHXCs.

[IpakTiueckass HampaBJICHHOCTh COJAEp)KAaHUA Kypca oOecreynuBaeT NpUoOpeTeHue
3HAaHWUN U YMEHUH, MO3BOJIAIONINX B JaJbHEUIIEM UCIOIb30BaTh UX KaK B Mpolecce oOydyeHus B
Pa3HbIX AUCLHUIINHAX, TaK U B IIOBCETHEBHON KU3HU JJIS PELICHHS] KOHKPETHBIX 3aa4.

@Dopmbl opzanuzayuu 0eamenbHOCmU:d3KCKYPCUU, KPYTJble CTOJIbI, KOH(GEPEHLIUH, TUCKYCCHUH,

IIKOJIbHBIC HAYYHBIE COOOIIEeCTBA COPEBHOBAHMS, OJIUMITHA/IBI, TIOMCKOBBIC U HAyYHbIE
rccaea0BaHus, OOIECTBEHHO TOJIC3HBIC TPAKTUKH, KOH(GEPESHITUH.

Ilnanupyemoie pesynvmamsl npozpammol.

JInyHOCTHBIE: CaMOOTpeeNieHHEe, CMbICIO00pa3oBaHUe, CAMOOLIEHKA M JIMYHOCTHOE
CaMOCOBEPILEHCTBOBAHNE, HPABCTBEHHO-ITHUECKAasl YCTAaHOBKA HA 3/I0POBBI 00pa3 KHU3HU.

KommyHukaTuBHble: GopMUpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B
COTPYIHHYECTBE:

- YMEHHE JIOHECTH CBOIO MO3UIIHIO 0 APYTUX: 0(POPMIISTH CBOIO MBICIb B YCTHOM U
MMCBMEHHOM peun (Ha ypOBHE OJIHOTO MPEJIOKEHUS WIH HEOOJBIIOTO TEKCTA);

- CIylIaTh ¥ MIOHUMATh pedb IPYTHX;;

- COBMECTHO JIOTOBapUBATHCA O MpaBUIaxX OOIIeHHs U paboTaTh B IPyIIIe B Mape,
YUUTHCS BBITOJIHATH PAa3IUYHbBIE POJIU B TpyIie (JUaepa, UCIOTHUTENS, KPUTHKA).

PeryasituBHble: GopMupoBaHue yueOHOU TPOOIEMBbI, CIOCOOHOCTH K OpraHU3aI|H
JEeSITeIbHOCTH U YIIPABJICHHIO €10:

- OTIpeNeNsITh U (GOPMYIHUPOBATh LIEJh ACATEIHLHOCTH C MIOMOIIBIO YUUTENS;

- BBICKa3bIBaThb CBOM BEPCHMM Ha OCHOBE pabOThl € WILIIOCTpaluei, padoTarth MO
MPeI0KEHHOMY YUHUTENIEM TUIaHy;

- COCTaBJISITh KOHCIIEKT U TJIaH OTBETa M0 OMPEIEICHHOM TeMaTHKe.

Ilo3naBaTenbHble: OPMUPOBAHUE YMEHUS pelIaTh TBOPUECKHE 3a/1a4H; YMEHUS
pabotath ¢ uHpopmanueii (cbop, cucremMarusaius, XxpaHeHHEe, UCIIOIb30BaHNUE).

- IefaTh MpeABapUTENbHBIN 0TOOP HCTOYHUKOB HHPOPMAIIUH;

- JoObIBaTh HOBBIC 3HAHWS, HAXOJUTh OTBETHI HA BOIMPOCHI, WCIOIB3YS Pa3IUYHBIE
WCTOYHUKU WH(OPMAIIUHU, CBOU KU3HEHHBIN OTBIT U UH(POPMAILIHIO, TTOIYYEHHYIO Ha YPOKE;



- mepepabaTbiBaTh NOJYYEHHYIO HMH(POPMALMIO, JelaThb BBIBOJABI B pE3yibTaTe
COBMECTHOHM pabOTHI BCETO Kilacca;

- COCTaBJISITh OTBETHI HA OCHOBE MPOCTEULINX MOJIENEN (PUCYHKOB, CXEM, TaOJIMLI).

MeranpeameTrHsbie:

- IPOBOJUTH MPOCTEHIINE HAOIIOIEHNUS, U3MEPEHMS, OTIBITHI;

- CTaBUTH YUEOHYIO 3a/1a4y IO pyKOBOJICTBOM YIUTEIIS;

- CHCTeMaTU3UpoBaTh 1 000011aTh pa3HbIe BUABI HH(POpMALIH;

- COCTaBJISATH IJIaH BBINIOJIHEHUSI y4eOHOM 3a7auu;

- OCYUIECTBJIATh CAMOKOHTPOJIb U KOPPEKLUIO JESTENbHOCTH;

- OpraHu30BbIBaTh y4e€OHOE COTPYJHHYECTBO C OJHOKIACCHHUKAMU B X0/€ y4eOHOU
NeSITENIbHOCTH;

- paboTath ¢ pa3NTMYHBIMU UCTOYHUKAMH UH(QOPMALINH;

- yCTaHaBJIMBaTh B3aUMOCBS3M 3JI0POBbS M 00pa3a >KHU3HM; BO3JCHCTBUE MPHUPOJHBIX U
COLMANbHBIX (DAaKTOPOB HAa OPraHU3Mbl; BIUSHUE (DAKTOPOB OKpyXKarouleil cpenpl Ha
(YHKIIMOHUPOBAHUE U Pa3BUTUE CUCTEM OPTraHOB;

- CHCTEeMaTH3UpOBaTh 3HAHMUS [0 TMpeAMEeTy s YCHEIIHOTO  IPOXOXKIACHUS
rOCyJIapCTBEHHOW UTOTOBOM aTTECTAIUH.

Ilpeononazaemasn pezyromamuenocms Kypca (naianupyemoie pe3yivmantvl)
JIMYHOCTHBIMU pe3yJabTaTaMH 00yUEHUS SBIISTIOTCS:

1.Peanuzanys STHYECKHX YCTAaHOBOK IO OTHOIIECHHIO K OHOJOTMYECKUM OTKPBITHSAM,
UCCIIEIOBAHUSM U UX pe3ylbTaTaM;

2.Ilpu3HaHus BBICOKOW LIEHHOCTH KHU3HU BO BCEX €€ MPOSIBICHUSX, 3I0POBbI CBOETO U
JPYTUX JIIOJIeH, peanu3alii YCTAaHOBOK 3/I0pOBOT0 00pa3a KHU3HU;

3.ChopMUPOBAHHOCTH MO3HABATEIBLHBIX MOTHBOB, HANIPABJICHHBIX HA MOJTY4€HHE HOBOTO
3HaHUS B 00JIaCTH OMOJIOTHH B CBSI3M C OYyAyIIEH NeATeTbHOCThIO WIN OBITOBBIMH ITPOOIeMaMHu,
CBSI3aHHBIMU C COXpaHEHHEM COOCTBEHHOTO 3/I0POBbS M SKOJOIMUECKON 0€3011aCHOCTHIO.

MeTanpeaMeTHBIMH Pe3yaIbTaTaAMM O0YUYCHHUS SIBIISIFOTCS:

1.OBnazieHne COCTaBISIONIMMH HUCCIIEOBATENIbCKOM U MPOEKTHOM JAESITEIbHOCTH,
BKJIIOYAsi YMEHHUS BUJIETh IPOOJIEMY, CTAaBUTh BOIPOCHI;

2.BpiiBUraTh TUIOTE3bl, JaBaThb OMNpENEICHUS TOHATHSAM, KJIacCU(UIHUPOBATD,
HaOM0aTh, MPOBOJUTH AIKCHEPUMEHTHI, JeNlaTh BBIBOJABI M 3aKIIOUEHHUS, CTPYKTYpHUpPOBATH
MaTtepuan, OObsICHUTh, JOKAa3bIBATh, 3aIUINATh CBOU UJIEH;

3.YMenue paboTaTh C pa3HbIMM HCTOYHHKAMH OMOJOTMYECKOW HMH(POpPMAIUU: HAXOIUT
Ouosnornueckyro MHGOPMAILMI0O B Pa3UYHBIX HCTOYHUKAX, AHAIU3UPOBATH M OICHUBAThH
uHdopmalnio, mpeodpa3oBbIBaTE HHGOPMAIUIO U3 OJTHON (POPMBI B APYTYIO;

4.CnocoOHOCTh BBIOMpATh IIENIEBBIE W CMBICTIOBBIE YCTAHOBKM B CBOUX NEHCTBUSX U
IIOCTYIKAX 10 OTHOIIEHHUIO K JKUBOH NPUPOJE, 310POBBIO CBOEMY U OKPYKAIOILHX.

IIpenmeTHbIMHU pe3yabTaTaMM 00yUCHHUS SIBISIFOTCS:

1.B no3HaBarensHO# cdepe:

-XapaKTepUCTUKA COJEPKaHUA OUOJIOTUYECKUX Teopuil (KJIeTo4yHas, HSBOIOIMOHHAS
teopust Y. [lapBuna); yuenuss B.M. Bepnanckoro o Ouocdepe; 3akoHoB I'. Mennens,

3aKOHOMEPHOCTEH M3MEHYMBOCTH; BKJIAJa BBIJIAIOIIMXCS YYEHBIX B Pa3BUTHE OHOJIOTMYECKOU
HayKd

-BBIJICJICHHE  CYIIECTBEHHBIX  INPU3HAKOB  OHOJOTMYECKMX  OOBEKTOB  (KJIETOK:
PacTUTEIBHON M KUBOTHOM, MOJIOBBIX U COMAaTUYECKHX, JOSIEPHBIX U AJEPHBIX; OPraHU3MOB!



OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX; BHJOB, 3KOCHCTEM, Ouocdeps)u mpoueccoB (oOMeH
BELIECTB M DHEPrHM, pPa3MHOXEHHE, JEJIEHHE KIETKU, OIUIOJIOTBOPEHHUE, JAECUCTBUE
€CTECTBEHHOTO 0TOOpPa, 00pa3oBaHKHEe BUAOB, KPYTOBOPOT BEILECTB)

-00bsCHEHHE pOJM OHOJOTMH B (POPMUPOBAHMM HAYYHOTO MHPOBO33PEHUS, BKIJIAZA
OMOJIOTUYECKUX TEOPHI B ()OPMUPOBAHKE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUPA;
OTPULATENILHOTO BJIMSHUS aJKOTOJIsl, HUKOTHHA, HApKOTUYECKUX BEIIECTB Ha pa3BUTHE
3apo/Iblllia YeJI0BEKa; BIMSHUE MyTareHOB Ha OPraHU3M YeJIOBEKa; SKOJOTHYECKUX (PaKTOpOB Ha
OpraHu3Mbl; NPUYUH HBOJIIOLUHU, HW3MEHSIEMOCTH BHJIOB, HAapyLIEHUI pa3BUTUS OPraHU3MOB,
HACJIEICTBEHHBIX 3a00JI€BaHUM, MyTallUi

-IIpUBEJIEHUE J0Ka3aTeNIbCTB (apryMeHTalMs) €AMHCTBA >KMBOM M HEXHUBOW MPUPOIB,
POJICTBA )KMBBIX OPraHU3MOB U OKpY>KaroLIeil cpebl; He0OX0IUMOCTH COXPAHEHUS BUIOB

-yMEHUE T0JIb30BaThCS OMOJIOTMYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM

-pelieHre 3JIeMEHTAPHBIX OMOJIOTMUECKUX 3a7ay; COCTaBJICHHE 3JEMEHTAPHBIX CXEM
CKPEILMBAHUS U CXEM MIEPEHOCA BEIIECTB U SHEPTHU B SKOCUCTEMAX (1IeTH MUTaHMS])

-OMHCcaHue 0co0eil BUIOB MO0 MOPGOIOTHUECKOMY KPUTEPHIO

-BBISIBIIEHHE U3MEHYMBOCTH, IPUCIIOCOOIEHUI OPraHu3MOB K cpejie OOuTaHus

-CpaBHEHHE OHOJIOTUYECKUX OOBEKTOB (XMMHUYECKHI COCTAaB TeNl KUBOM U HEXHBOU
MPUPOJBI, 3apOJBIIIN YeJIOBeKa U JAPYrUX MIIEKONMUTAIONINX, HPUPOJIHBIE SKOCUCTEMBI U
arpo3’KOCUCTEMBI) U (OPMYITHPOBKA BHIBOJIOB HA OCHOBE CPaBHEHUS

2.B 11eHHOCTHO-OpHEHTAIIMOHHOM cepe:

-aHallu3 U OLEHKA Pa3JIMYHBIX THUIOTE3 CYIIHOCTH >KU3HH, MPOUCXOXKJIEHUS KU3HHU U
YeloBeKa, TIJI00ANbHBIX OKOJOTMYECKHX IMpo0ieM U TMyTed HX pelIeHUs, MOoCIeICTBUN
COOCTBEHHOM NIEATETLHOCTH B OKPYXKAIOIIEH cpejie

- OIICHKA 3TUYECKHX AaclEeKTOB HEKOTOPBIX HCCIIENOBaHUIl B 00sacTH OMOTEXHOJIOTHH
(KTOHMpPOBaHKE, HCKYCCTBEHHOE OIJIOIOTBOPEHHE)

Htorm peanmuzanuu mporpaMMbl MOTYT OBITh TIPEACTABJICHBI 4Yepe3 Ipe3eHTAIUN
MPOEKTOB, yYacTHE B KOHKypcax M OJIMMIHMAgaX IO pa3HbIM HANpPaBJICHUSM, BBICTABKH,
KOH(EpeHINH, (ECTUBATIN, YEMITHOHAT

COAEPXAHMUE NPOT'PAMMBI (10 kaacc)
Pa3nen 1. Beenenne. buosiorusi - Hayka 0 »KUBOM MHpe
Beenenue. Llenu u 3a1aun Kypca. YpOBHU OpraHu3aiuu Ouosiornyeckux cucreM. Oomas

XapaKTCPHUCTUKA SIBJICHUH JKUBBIX CUCTEM.

Paznen 2. MoaekyasipHasi 0M0s10rus
Tema 1. Xumuueckuii cocmag Kiemku
Uro u3ydaeT MOJIEKyJIspHas OMONOTrHsA. DJIEeMEHTAapHbI XUMMUYECKHH COCTaB KIETKH.
3HayeHHe BaXHEUIIMX XUMHUYECKHX OJJIEMEHTOB Uil KJIETKM M OpraHuzMa. XHMHYECKUe
BemlectBa KieTku. Ilpeaqmer w  3amauM  MoJnekyssipHoM  Omonoruu. OpraHudeckue u
HEOpraHMYecKue BellecTBa. benku: cTpoeHue, cBoWicTBAa M (QYHKIUH.  YTJIEBOJBIL:
Kiaccupukanus, cBoicTBa, (yHKuMu. Jlumuael: kinaccudukanus, 0COOCHHOCTH U (YHKIHUU.

HyxnenHnoBble KucnoTsl: cpaBHUTENbHas Xxapaktepuctuka JJHK u PHK.



IIpakTnueckas padora Nel. [loctynneHue Boibl U MUHEPAIbHBIX BEIIECTB B KIIETKY.

Tema 2. Knemxu

Knerka — ocHoBa xu3HU. Tunsl K1eTo4yHOHN opranu3zauuu. CTpoeHHE dyKapuOTHYECKON
kietku. [Ipokapuorel. CxonctBa u paznuuus. Ousnosnorus KieTku. PerynsTopHeie MexaHU3Mbl
KJIETKU. 3a/aud COBpeMEHHOW nutosiornu. KierouyHas Teopusi — OCHOBHOM 3aKOH CTPOEHHUS
KUBBIX OpPraHU3MOB. 3acilyra OTEYECTBEHHBIX OMOJIOrOB B 3allUTE€ OCHOBHBIX I0JIOKEHUM
KJIETOYHOU TEOPHH.

IIpakTnueckas padora Ne2. CTpoeHHe KIETOK JIUCTA 3JI0/IEH.

IIpakTnueckas padora Ne3. CtpoeHue noiaoBbIX KJIETOK )KUBOTHOTO.

Tema 3. Tkanu

Omnpenenenne TkaHu. Teopust «IBOJIOUMOHHOM AMHAMHUKH TKAHEBBIX CHCTEM aKa.
A.3aBap3una». Kmaccudukanuss  Tkaneit.  [IpoucxoxxneHue  TKaHed B DBOJIIOIUU
MHOTOKJIETOYHBIX JKMBOTHBIX M pa3BUTHE TKaHEl B Ipolecce HHIMBUIYAIbHOTO pPa3BUTHUS
opranusMa (OHTOT€HE3e).

IIpakTnueckas padora Ne4. CtpoeHne HEpBHOM TKaHH.

IIpakTuyeckas padora NeS. CTpoeHue 3nuepMuca U YCThUIL JINCTA T€PaHHU.

Pa3znen 3. Oprannsm kak 0M0JI0rHYeCKas cCUCTeMA

Tema 1. Memabonusm

[Inactuyeckuit  oOMeH. DHepretuyeckuidi oOmeH. [lonsatne o  Merabosm3me.
MutoxoHApuUM U XJoporutacTel. Tumbl oOMeHa BeliecTB B KieTKe. VICTOUHHMKHM SHEpruu B
kieTke. Tumbl NUTaHUS KUBBIX OpraHu3moB. [ereporpodsl u aBroTpodnl. doToTpodsl U
xeMoTpodbl. ABTOTpoGHBI TUN oOMeHa BemiecTB. OCHOBHBbIE 3aKOHBI OMOPHEPIETHKU B
KJIeTKaX. MUTOXOHIpUs — 3HepreTudeckas ctaHuus kietku. CoBpeMeHHas cxema cunre3a ATO.
XopormnacTsl U OTOCHHTES.

IIpakTnyeckas padora Ne6. OnpeneneHue BEIUUUHBI JOHKHOTO OCHOBHOTO 0OMEHa 10
tabnuue u popmyne ["appuc-beneaukra.

IIpakTnueckas padora Ne7. OOMeH yrieBoJI0B.

IIpakTnuyeckas padora Ne8. buocunres Oenka.

Tema 2. Pazmuoodicenue

Murto3 u meiio3. Jlenenue kinerok. O6pa3zoBaHue MOJOBBIX KieToK. [lonoBoe u Gecnonoe
pazMHOkeHHEe. OIIOJOTBOPEHHUE Y IIBETKOBBIX PACTEHUH M NMO3BOHOYHBIX KUBOTHBIX. BHelIHee
U BHYTpPEHHEe oOIulofoTBOopeHue. OHTOreHe3 M IpUCyIME €My 3aKOHOMEpPHOCTH.
OMOpHOHATIBHBIN U TOCTIMOPHUOHAIBHBIHN MTEPHO/T Pa3BUTHS.

IIpakTnueckas padora Ne9. @opMbl pa3MHOKEHHUS OPraHU3MOB U MX LIUTOJIOIMYECKHE

OCHOBHEI.



IIpakTnueckas padora Nel0. OHTOTEeHE3 Ha IpPUMEPE LIBETKOBBIX PACTEHU: 3apO/bILl

CEMEHM, ITPOPOCTOK, OOET B3POCIIOr0 PACTEHUSI.
Pa3nen 4. HaciencTBeHHOCTh M MI3MEHYMBOCTD

Tema 1.3aKkonomeprocmu Hac1e008aHUA NPUIHAKOE

OcHOBHbIE NTOHATHUS U METO/1bl TeHEeTUKHU. OCHOBHBIE MPaBUJIa, IOMOTAIOIINE B PELICHUU
TCeHeTHYECKUX 3ahad. 3akoHel ['peropa Mennens. MoHoruOpugHOe  CKpeEIIMBaHHE.
JdurubpunHoe ckpemmuBanue. HemomHoe nomuHupoBaHue. CLEIUIGHHOE HACIEIOBaHUE.
l'enernka mona. B3auMopnelcTBUE auIeNIbHBIX W HEAJJIEIBHBIX T€HOB. ['e€HeTHka dyenoBeka.
Pemrenne komrieKCHOM paboThl. AHAIM3 PE3yIbTATOB.

IIpakTnueckas padora Nell. Pemenue 3anad Ha 1 u 2 3akons! [.Menzaens.

IIpakTuyeckas padora Nel2. Pemenne 3aqay Ha AUTHOPUIHOE CKPEIBAHHE.

IIpakTuyeckass padora Nel3. Pemenume 3amady Ha CHEIUIEHHOE HACJIEA0BaHUE
MIPU3HAKOB.

IIpakTuyeckass padora Nel4. PemeHne 3amad Ha HaclelOBaHUE IPU3HAKOB
CIIETVIEHHBIX C TMOJIOM.

Tema 2. 3akonomeprnocmu usMeH4U80CMU

HacnencrBennas (reHotunuyeckas) ”3MEHYUBOCTh. MyTallMOHHAS U3MEHYHBOCTb.
KombOunatrBHAsS N3MEHYMBOCTD. 3aBUCUMOCTD TTPOSIBJICHHS T€HOB OT YCJIOBU BHEUTHEN CpPEIbl
(benoTUNMYECKass U3MEHYUBOCTH ).

IpakTHyeckasi padora NelS. Myranuu 1po30¢hub.

Tema 3. Ocnosnbl cenekyuu

['eneTnyeckue OCHOBBI ceNeKUMHM. bBHOTEXHOJIOTHS, €€ HampaBlICHUsS. OTHUYECKHE
aCTeKThl Pa3BUTUS HEKOTOPBIX HccleAoBaHui OuorexHonoruu. CoznaHue mopoj >KUBOTHBIX U
COPTOB pacTeHud. MeTonpl CeNeKIMH pPACTeHUH U JKUBOTHBIX: OTOOp, TruOpuaM3anus,
HUCKYCCTBEHHBIM MyTtareHe3. Cenekuuss MHUKpOOpraHu3MoB. JIOCTHKEHHS U OCHOBHBIE
HarpaBJieOHUsI COBPEMEHHOU cenekunu. KIoHupoBaHue, KIETOYHbIE TEXHOJIOTUHU, T€HETHYECKas

HUHIXCHCPUS.

Pa3nean 5. IlpoexkTHO-MCCIe0BaTeILCKAsA padoTa
Knaccudukanus tem. OOmue HampaBieHHs wuccienoBaHuil. [IpaBuma BbIOOpa TeMBI
uccnenoBanus. Onnuue nenu ot 3aaa4. [locraHoBka 1M UccieqoBaHus MO0 BEIOpAaHHON TeMe.
Onpenenenue 3a1a4 A TOCTUKEHUS TOCTABICHHOM LIETH.
CooTBercTBHE LIENH U 337a4 TeMe ucciieqoBanus. CylliHOCTh U3y4aeMoro IMpoiiecca, ero

T'JIaBHBIC CBOﬁCTBa, ocobennoctu. OCHOBHEIE cTaguun, JOTallbl HCCICIOBAaHMUA. IlogroToBka K



3amuTe. AHaiau3 pe3ylbTaTOB M KayecTBa BBINOJHEHUS IpoekTa. OIlleHKa IpOJBHKEHUS
ydalierocsi B paMKax IIPOeKTa U OlleHKa Npoaykra. CrocoObl Ipeo10JeHUs TPYIHOCTEH.
Kondepennus. BpicTymuieHuss ydammxcs ¢ IMpe3eHTaluedl CBOMX MPOEKTOB. AHAIU3

HpOGKTHO-HCCHGI[OBaTGHBCKOfI JACATCIBHOCTH.

COJEPKAHUE ITPOI'PAMMBI ( 11 kinacc)

Pa3znes 1. BBegenue u moBropeHue
Henu u 3apaun kypca. IIpaBuiia TeXHUKN 0€30MaCHOCTH NPU MPOBEAECHUN MPAKTUYECKUX
pabor, sxckypceuii. [IpaBuina npoBenenus uccienoBanuii. MeToapl MO3HAHUS TPUPOIBL. MeToabl
00pabOTKM NOJYyYEHHBIX JaHHBIX. [Ipo1iecchl U siBeHus: B OMOJIOTHH.
IIpakTuyeckas padora Nel. /[BrykeHHe IUTOIIA3MBbI B KJIETKAX JINCTA JI0/ICH.

IIpakTHyeckas padora Ne2. [liasmonus U 1enaa3MoiIn3 B paCTUTENBHOM KIIETKE.

Pasnen 2. IBosrouus AKUBOH MPHUPOABI
Tema 1. Jeontoyusa opzanuveckozo mupa

Metoapl M3ydeHUs SBOJIIOIMH OpTraHudeckoro mupa. Teopus EctectBeHHOTo O0TOOpa
Y. lapBuna. CunHTeTHYEeCKass Teopus H3BOIOUMHA. MukposBoonus. DakTopsl 3BOIIOLMH.
Makpossomtonusi. [lpuunHbl pacuBeTa U BBIMHUpPAHUS OTIEIbHBIX KJIACCOB pPACTEHUH U
YKUBOTHBIX B OT/I€TIbHBIC AMOXH 3eMiid. EAMHCTBO XKMBOM U HEXKUBON MPUPOIBL.

IIpakTHyeckasi padora Ne3. Pe3ynbTaThl HCKYCCTBEHHOTO OTOOpaA Ha MPUMEPE COPTOB
KYJIbTYPHBIX PACTEHUH.

Tema 2. Buo

Bun, ero kputepuu. [lonmynsiius — cTpykTypHasi €AMHULIA BUJIA U DJIEMEHTapHas eAUMHUIIA
sBoIOIMH. VICTOpHS 3BOTIONMOHHBIX Ueil. HanpaBneHus myTu 5BOTIOIHH.

IIpakTnyeckas padora Ned. l3yuenne Mop¢hoorndeckoro Kpurepus BUaa.

IIpakTnueckas padora NeS. KonnuecTBeHHbIE XapaKTEPUCTUKU MOMYIISIIHIA.

IIpakTnuyeckas padora Ne6. Pemienue 3a1au «3akoH U ypaBHeHUe Xapau-BaiinOepray.

Pazgen 3. JxocucTemMbl U IpUCyIIE UM 3AKOHOMEPHOCTH

Tema 1. Ikonozusn

Cpenbl obuTaHusi OpraHU3MOB. JKojorumdeckue Qaxtopsl. OOmIEEe 3aKOHOMEPHOCTH
BIUSHUS OKOJOTMYECKUX (HAKTOPOB Ha OpraHm3M. 3aKOH ONTHUMYyMa. 3aKOH MHUHHUMYMa.
buonornueckue purmbl. DotToneproausm.

IIpakTuyeckass padora Ne7. OnucaHue aHTPONOTE€HHBIX M3MEHEHUH B €CTECTBEHHBIX

MPUPOIHBIX JTaHAAPTaX MECTHOCTH, OKpYy>Kalollei oOyJaromerocs.



IIpakTnueckas paGora Ne8. II3yyeHue pAMHAMHMKa 4YHCIEHHOCTH Ha IpUMEpe
MOIYJISILIUH.

Tema 2. Buozeoueno3s, e2o KOMROHEHmMbL U CIMPYKMypa

OkocucremMa (OMOTeOIeH03), €€ KOMIOHEHTHL. Tpoduueckue ypoBHH. [IpuymHbI
YCTOMYMBOCTU U CMEHBbI 3KocucTeM. CMeHa OMO1IEH030B. ATpO3KOCHCTEMbI, OCHOBHBIE OTIMYUS
OT TIPUPOJHBIX dKOocHcTeM. buocdepa — rmobampHas skocucrema. KpyroBopoT BemiecTB B
npupoe. [Ipobiemsr ycroiiunBoro pazsutus orochepsl. O000IICHHE U TIOBTOPECHHE.

IIpakTuyeckass padora Ne9. Omnmcanue >XWIMIIA YEJIOBEKAa KaK MCKYCCTBEHHOM
9KOCUCTEMBI.

IIpakTuueckass padora Nel(. OmnpenencHue KOHIICHTPAIMM YIJIEKUCIOTO Ta3a B
ayJIUTOpUH.

IIpakTuyeckas padora Nell. PemieHue 3KOJOTMYECKUX 3a7a4 HA YCTOWYHUBOCTH M
pa3BUTHE.

IIpakTuyeckass padora Nel2. CpaBHUTENBHOE OINMCAHUE €CTECTBEHHBIX MPHUPOIHBIX
CUCTEM U arpo3KOCHCTEMBI.

IpakTuyeckasi padora Nel3. VccnenoBanne BOIHBIX 0OBEKTOB.

IIpakTHyeckasi padora Nel4. M3ydeHue KpyroBopoToB BemIeCTB B Orocdepe.

Pasznea 4. IlpoekTHO-HcC/Ie0BaTe/IbCKasE padoTa

Knaccudpukanuss tem. OO6mue HampaBieHus uccienoBanuil. [IpaBuia BbiOOpa Tembl
uccinenoBanus. Oinuue uenu ot 3aaad. [locranoBka 1enn uccienoBaHus MO0 BEIOpaHHON TeMe.
Omnpenenenue 3a1a4 Juis JOCTUXKEHUS TOCTABICHHON LEJH.

CootBeTcTBHE 1IeNU U 3a7a4 TeMe uccieaoBanus. CylnHOCTh U3y4aeMoro IMmpoiecca, ero
TJIaBHbIE CBOMCTBa, ocoOeHHOCTU. OCHOBHBIE CTaauu, dTambl ucciefoBanus. [loaroroBka k
3amMTe. AHanu3 pe3yiabTaTOB M KadecTBa BBINOJHEHUs IMpoekTa. OneHka NpoABUKEHUS
y4almierocsi B paMKax MpoeKTa U oleHka mpoaykra. CrocoOsl MpeooeHHs TPYTHOCTEH.

Kondepennus. BrpicTymieHus ydammxcsi ¢ IMpe3eHTalueil CBOMX MHPOEKTOB. AHaIu3

HpOGKTHO-HCCHGHOBaTCHLCKOﬁ JCATCIBbHOCTH.

TemaTn4yeckoe MJIaHMPOBaHME € Y4eTOM NMPOrpaMMbl BOCIIUTAHUS
110 3JIeKTHBHOMY KypcCy 110 0M0JI0TMH

Temaruueckoe IUTAHUPOBAHME IO AIIEKTUBHOMY Kypcy mo Ouosoruu s 10-11-x kmaccoB
COCTaBJICHO C Y4eTOM paboyeil mporpaMmbl BOCIUTaHUs. BocnuTarenbHbli MOTEHIMAN TaHHOTO
y4yeOHOTro rmpenmera oOecleyrBaeT pealu3aluio  CIEAYIONIMX LEJIeBBIX MPUOPUTETOB
Bocrnutanus odyyatomuxcs COO:



1. Coszoanue 6Onaconpusmuvlx ycioguil 015 HpuoOpemeHus mpyoosoz2o ONbimd, ONblmd
yuacmus 8 npou3800CMEeHHOU NPAKMUKe
2. Coz0aHnue baazonpusmuslx yci08utl 0jisi npuobpemenus onvima 0ejl, HanpaeieHHbIX Ha

NnOb3Y C8OEMY POOHOMY 20p0O0Y UMW Cely, CMmpame 6 UYeloM, Onblm OesmenbH020

8bIPANCEHUS COOCMBEHHOU 2PANHCOAHCKOU NO3UYUU
3. Coz0anue bra2onpusmHuIX yCa08utl 0 NPUoOpemeHus Onvima RPUPOOOOXPAHHLIX el

4. Coszoanue 0O1a20NpUAMHBIX YCA08ULL OJI1 NPUOOPEemeHUs. ONblmda CAMOCMOSMENbHO20

npuobpemenuss HOBbIX 3HAHUL, NPOBEOCHUSL HAYYHBIX UCCIEO08AHUL, ONbIMA NPOEKMHOU

oeamenbHOCmu

5. CozoaHnue OnACONPUAMHBIX YCIOBUL Ol NPUOOPemenusi Oonvlma 6e0eHUs. 300P08020

00pasa HcuzHU U 3a00Muvl 0 300P0Gbe OPY2UX JH00el,

10 kaace
Ne HaumenoBanme Koa-Bo | ®opma 20P
pa3aesoB U TeM 4acoB | 3aHATHH
1 | Pazgexn 1. Beenenne. 2  DO6cyxkaeHne https://interneturok.ru/lesson/biology/10-
BuoJiorus - Hayka o klass/bvvedenieb/metody-issledovaniya-v-
JKHBOM MHpe biologii
2 | Pazgea 2. 8 Becena, https://urok.1sept.ru/articles/593843
MoJiekyasipHasi MpaKTHYecKa https://interneturok.ru/lesson/biology/10-
omoJiorust s pabora klass/bosnovy-citologii-b/stroenie-kletki-
tsitoplazma-kletochnyy-tsentr-ribosomy
3 | Pazgea 3. Opranusm 8 becema, | https://www.sites.google.com/site/podgotovkak
KaK OHOJI0rHYecKast nmpaktudecka|  sdaceegepobiologii/modul3-organizm-kak-
cucreMa s pabora biologiceskaa-sistema
4 | Pasneu 4. 10 becena, https://uchitel.pro/HaciaeCTBEHHOCTL-U-
HaCJIeIlCTBeHHOCTb Hu MIpaKTH4YECKa M3MEHYUBOCTD/
U3MEHYUBOCTH A pa60Ta
5 | Pa3agea 5. IIpoexkTHO- 6  DOcyxneHue https://urok.1sept.ru/articles/213803
uccjaeaoBarebCras KPYXKOK,
pabora IIPOEKT
Hroro 34
11 KJIIACC
Ne | HaumenoBanue |Koi-Bo dopma Hcnosb3oBanue nuppoBLIX U
pa3aesioB M TEM | 4acoB 3aHATHH o0pa3oBaTe/IbHBIX PeCypcoB
1 | Pa3pen 1. Oobcyxnenne | https://resh.edu.ru/subject/lesson/7843/main/311
Beenenne n 172/
MOBTOpPEeHHE
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Paznen 2. 8 becena, https://resh.edu.ru/subject/lesson/5393/conspect/

IBOJIIOLMSA KUBOJ 9KCKYpCHS, 131996/

NPHUPOABI npakTuyeckas | https://videouroki.net/razrabotki/ekologiya/11-
paboTa class/

Pazgea 3. 14 Cemunap, https://uchitel.pro/sxocucrema-oMOreoeHO3-

IKOCHCTEMBI H MpaKTUYECKast CTPYKTYPBI-IK/

npucyumme uM pabora

3aKOHOMEPHOCTH

Paznen 5. 8 Oo6cyx aeHue, https://urok.1sept.ru/articles/213803

IIpoexTHO- IIPOEKT

HCCIIeI0BATENbCK

as padora

Hroro 34
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