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INOACHUTEJIBHASA 3AIINCKA

OgHuM U3 KIIIOYEBBIX TpeOOBaHWUM K OHMOJIOTHYECKOMY OOpa3oBaHUIO B
COBPEMEHHBIX YCJIOBHUSAX M BaXHEHIIMM KOMIIOHEHTOB peanu3auun PI'OC sBusercs
OBJIAJICHHE OOYy4YalOIUMHCS MPAKTUYECKUMH YMEHUSMU M HaBbIKAMH, MPOEKTHO-
MCCJIEI0BATENBbCKON NeATeNbHOCThI0. OCOOBI aKLEHT B MporpamMme JaHHOrO Kypca
ClENlaH Ha BBIIOJHEHHE pPa3HOOOpa3HBIX 3aJaHud IO MOJIEKYJApHOM Ouosoruu,
Pa3BUTHIO OPraHUYECKOI0 MUPA, TEHETUKE, KIIETOYHOMY YPOBHIO OpraHMU3ALMM KUBOU
npuponbsl. Kypc TecHO cBsi3aH ¢ ypokamu oOmell OHOJOrMM MU PEKOMEHIOBAaH
oOyuaromumcst 10-11 kaccoB, KOTOpbIE YBIEKAIOTCSI OMOJOTHMEH U TOTOBATCA K
HOCTYIUIEHUIO, COOTBETCTBYET TpeOoBaHUsIM ['ocy1apcTBEHHOTO CTaHAApTA.

[TporpaMmMa cnocoOCTBYET O3HAKOMJICHHIO C OpraHu3aluedl KOJIJIEKTUBHOIO U
WHAUBUAYAIBHOTO HCCIEA0BaHUs, OOYYEHHMIO B JCMCTBHM, IO3BOJSET YeperoBaTh
KOJUIEKTUBHYIO U MHIUBUYAJIbHYIO I€ATEIbHOCTb.

JlaHHBII KypC BHEYPOUYHOW JAEATEIBHOCTU SBIAECTCS HEJIWHEWHBIM, MOXKET
nojJepKartb M yDIyOuTh 3HaHMs 10 Ouosiornd. OH TOMOXKET NPOBEPUTH
1[€JIeCO00Pa3HOCTh BbIOOpa Mpoduiis AanbHeero oOyuenus u Oyayuieil mpodeccuun
yueHuka. Kypc npoBoauTcst B BUE JEKUUOHHO-MPAKTUUYECKUX U HCCIEA0BATEIIbCKUX
3aHATHI C 0(DOPMIICHHEM COJEPKAHUS 3aHATUSA B paOOUUX TETPAIsiX.

B TeueHue Bcero kypca BHEYpOUHOH AESATENBHOCTH OOydaromuecs padoTaroT C
JOTIOJIHUTENIBHOM ~ JIUTEpaTypod, O(OPMIIAIOT TOJY4YEHHbIE CBEACHUS B BHUJE
pedepaTtuBHbIX pabOT, MPOEKTOB. B KOHIlE Kypca NpOBOAUTCS KOH(EpeHUus, TIe
IIKOJIbHUKU BBICTYIAIOT C I0OKJIaJaMH 0 3aMHTEPECOBABILIEH X MTpoOIeMe.

Ilenv npozpammor:

Cucrematuzanusi 3HaHUW  OOydYaroImMXcs 1O OHOJOTMM U pa3BUTHE
HCCIIEIOBATENIbCKUX YMEHUM.

3aoauu npozpammol:

o Pacmmpuths npencraBiieHHs OOyYarOLIMXCS MO OTIAEIBHBIM BOIPOCAM
(Y3MOJIOTUY ¥ AaHATOMUH JKUBBIX OPraHU3MOB;

o Iloka3zaTb 3aBUCUMOCTH JKHMBBIX OPTraHM3MOB OT Pa3HOOOpPa3HBIX
AKOJIOTUYECKUX (PaKTOPOB;

o IlpogomxuTh pa3BUTHE CHOCOOHOCTEN OOYYaIOIIUXCA K MBICIUTEIbHBIM
oTieparusM: aHallu3y, CHHTE3y, CPaBHEHHUIO, 0000IEHUIO, KIIaCCU(UKAIIIN, a TAKKE HX
MIPOU3BOJHBIM — TBOPUECTBY U a0CTParupoBaHUIO;

o Ilpogomxate 0Oy4YeHHE IIKOJBHMKOB CHOCO0AM  CaMOCTOSITEIIbHOU
OpraHu3aluu y4yeOHON AeATeIbHOCTH — MOTHUBALIMHU, IUIAHUPOBAHHUIO, CAMOKOHTPOJIIO,
pedieKCHH MPpH BBIOJIHEHUN UCCIIEI0BATENLCKUX U MMPOCKTHBIX padoT;

o Ilpogomxuth oOyueHue paboTe C  pasIUYHBIMH  HUCTOYHHKAMU
uH(popMaIuu, BKIIt0Yas 3J1€KTPOHHbIE 00pa30BaTeNbHbIE PECYPCHI;

o  ®opmupoBaTh yHUBEpCaJIbHbIE YUCOHbBIE JCHCTBUS.

PabGouass mporpamma kypca «IIpakTuueckass OUOJOTHS» TTO3BOJISIET IMOBBICUTH
MOTHBAIIMI0O K HW3yYEeHHIO 0a3oBoro yudeOHOro mpeamera «buojorvsy, yIy4dlIUTh
Ka4eCTBO 3HAHWH, BBIIBUTH MPOOJIEMHBIC 30HBI B YCBOCHHWU YYEOHOTO Marepuasa
00yYaromMUMUCs, JaeT BO3MOXKHOCTh 3aMHTEPECOBATH IIMPOKUN KPYr YYEHUKOB U
MOMYJISIPU3UPOBATh Ouonorndyeckue 3HaHusg. CucreMaru3arvsi 3HAHUN W pelIeHUM
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3a/lady 3aHMMaeT B OOpa30BaHMM BaXXHOE€ MECTO, TaK KaK 3TO OJMH W3 MPUEMOB
oOy4eHus, TOCPEACTBOM KOTOPOTO oOecreunBaeTcs Ooyiee TIIyOOKOE U TIOJTHOE
yCBOGHHE Y4YeOHOro Marepuaja IO TpeaIMeTy H  BbIpabaTbIBaeTCs yMEHHUE
CaMOCTOSITENIbHOTO MPUMEHEHHS MPUOOPETEHHBIX 3HAHUH..

Kypc usyuenus npocpammer paccuntan Ha 1 ron B 10 kiacce u mon rojga B 11.
KonuyecTBO 4acoB, OTBEJEHHOE Ha peau3aluio nporpamMmsl, 34 gyaca B rog B 10 u 17
yacoB B 11 knacce. 3anarust npoBoaarcs 1 pa3 B HEJENIO.

Ilpakmuueckaa peanuzayua npocpammovl OCHOBHIBACMCA HA C1E0YIOUAUX

NPUHUUNAX:
. BxiroueHne ydamuxcs B aKTUBHYIO JEATEIbHOCTb.
. JIOCTyTHOCTB ¥ HArJISAHOCTD.
. CBs13b TEOPHH C IPAKTUKOM.
. YuéTt BO3pacTHBIX 0COOCHHOCTEH.
. CoueTaHnne MHAUBUAYATBHBIX U KOJUIEKTUBHBIX (POPM JESATEIHHOCTH.
. [{enenanpaBiIeHHOCTh U MOCJIEAOBATENBHOCT ACSATENBHOCTUA (OT MPOCTOrO

K CJIIO)KHOMY).

Ilpozpamma  npeonaznavena  ana  obOywarommxcs — 10-11  kmaccos,
WHTEPECYIOIINXCS  COBPEMEHHBIMH  MPAKTUYECKUMH  BOMpPOCaMHU  OHMOJIOTHH,
paccMaTpUBAIOIIMX OMOJIOTHIO KaK 00J1aCTh CBOMX MPO(PECCUOHANTBHBIX HHTEPECOB.

Cooeporcanue Kypca TECHO CBSI3aHO C pasjieslaMd OMOJIOTUH, KOTOPbIE U3y4YaloT B
OCHOBHOM M cTapuieil mkonax. Kypc npenojgaercst MKoJbHUKaM MOCJE OBIaJACHUS UMU
Ha ypokax oOmiedl Omosiornu 0a30BBIMU 3HAHMSIMH OCHOB IIMTOJIOTMH, MOJEKYJISIPHOU
Ouonoruu, OuMOXMMHUHM, TeHETUKHU. [IlporpamMma  TO3BOJUT  pPACIIUPUTH U
CUCTEMATU3UpPOBaTh 3HAHUA OOYYAIOIIUMXCS O BAXHEMIINX MpPHU3HAKAX OCHOBHBIX
[IapCTB >KMUBOW MPHUPOJIBI: )KUBOTHBIX, PACTEHUH, TpUOOB, OakTepuil; KiaccuduKaimy;
00 YCJIOKHEHUH OpPraHU3MOB B IPOLIECCE IBOJIOLUU: O OMOJIOTUYECKOM Pa3HOOOpa3UU
KaK OCHOBE YCTOMYMBOCTU OMOCHEPHI U pe3yIbTaTa dBOJIOIUU.

AKmyanbHocmp TPOTPAaMMBI  3aKJIIOYAE€TC B MPAKTUYECKOM MPUMEHEHHU
MOJTyYE€HHBIX 3HAHWW U YMEHUH MIKOJbHUKAMHU B TIOBCETHEBHOM XU3HH, (DOPMHUPOBAHHE
MOTHBAIIMM K IIE€JICHAMPABICHHONW TO3HABATEILHON MEATEIBHOCTH, CaMOPA3BUTHIO U
JUYHOCTHOMY CAMOOMPENEIICHUIO YUaIINXCS.

[TpakThdeckass ~ HANpaBICHHOCTb  COJICpPIKAHUS Kypca  oOecreunBaer
NpuoOpeTeHNE 3HAHUN U YMEHUH, MO3BOJISIOIINX B JaJbHEHIIIEM HUCIOIb30BATh UX KAK
B Ipoliecce OOy4yeHHUs B Pa3HbIX AMCLMIIMHAX, TaK U B TMOBCEIHEBHOM >KU3HHU AJIs
pelIeHNs] KOHKPETHBIX 3a/1a4.

Ilpozno3zupyemwie pesynvmamaol npocpammoi.

JInyHOCTHBIE: camMoOOmpeneieHne, CMBICIOO0pa30BaHUE, CaMOOICHKAa |
JUYHOCTHOE CaMOCOBEPIICHCTBOBAHWE, HPABCTBEHHO-ITHUECKAass YCTAaHOBKAa Ha
3I0pPOBBIN 00pa3 KU3HH.

KomMmyHukaTuBHbIe: (OpMUPOBAHUE KOMMYHUKATHBHON KOMIIETEHTHOCTH B
COTPYIHUYECTBE:

- YMEHHE TOHECTH CBOIO TIO3HIIMIO JI0 IPYTHX: OPOPMIISITH CBOIO MBICIH B YCTHOM
¥ IMCHhbMEHHOH peud (Ha yPOBHE OHOTO MPEIJIOKEHHUS HIIM HEOOIBIIIOTO TEKCTA);

- CAyIIaTh U MOHUMATh PeYb IPYTHX;;

- COBMECTHO JIOTOBapHUBAThLCS O MpaBHIiax OOUIEHUS U paboTaTh B IpyIMIe B nape,
YUUTHCS BBITIOTHATH PA3IUYHBIE POJIM B Tpymie (Juaepa, UCTIOTHUTENS, KPUTHKA).



PeryasituBHble: popMupoBaHue yueOHOU MPoOIeMBbI, CIIOCOOHOCTH K
OpraHU3alAA JIEATETLHOCTH U YIIPABJICHHIO €IO:
- OTIPEeNeNATh U (HOPMYITUPOBATH MEJb MEATETLHOCTH C IIOMOIIBIO YUUTEIIS;

- BBICKa3bIBaTh CBOM BEPCHUU Ha OCHOBE pabOThI C WILTIOCTpanuen, paboTaTth Mo
MPENIOKEHHOMY YYUTEJIEM IUIAHY;

- COCTaBJIATH KOHCIIEKT U IJIaH OTBETA IO OMPEICIICHHON TeMaTHKe.

IMo3HaBaTeabHbIe: GOPMHUPOBAHKE YMEHHS PEIIaTh TBOPUSCKUE 3a]]a91; YMCHHSI
paboTaTh ¢ uHopMalmeit (coop, cucreMaTu3aiys, XpaHeHUE, UCII0JIb30BAHHE).

- IeNaTh MpeBapUTEIbHBIN 0TOOP NCTOYHUKOB HH(POPMAIIUH;

- 100bIBaTh HOBBIC 3HAHMS, HAXOJUTh OTBETHl HAa BOIPOCHI, HCIOIb3YS
pa3jnyHble WCTOYHUKKA HH(POpPMAIMHM, CBOM KU3HEHHBIA OMNBIT W HH(POpPMAIIHIO,
MOJIYYEHHYIO Ha YPOKE;

- nepepabaTbiBaTh MOJYYEHHYIO MH(POpPMAIHIO, JI€JaTh BBIBOJBI B pE3yJbTaTe
COBMECTHOI pabOThI BCEro Kilacca;

- COCTaBJIATh OTBETHl HAa OCHOBE MPOCTEHIINX Mofeliel (PUCYHKOB, CXEM,
Ta0JIuII).

MeTtanpeaMeTHbIe:

- IPOBOJIUTH MPOCTEMIINE HAOIIOAEHUS, U3BMEPEHUS, OMBITHI;

- CTaBUTh YUEOHYIO 3a7]a4y M0J] PyKOBOJCTBOM YUHTEIS;

- CHCTEMaTH3UPOBaTh U 0000IATh pa3HbIe BUAbI HH(OPMAIUY;

- COCTaBJIATH IJIaH BBINOJHEHUS y4eOHOM 3a1auH;

- OCYILECTBIIATh CAMOKOHTPOJIb U KOPPEKLUIO IEATEIbHOCTH;

- OpraHM30BbIBaTH Y4e€OHOE COTPYAHHYECTBO C OJHOKJIACCHUKAaMH B XOJi€
y4eOHOM eI TEIHbHOCTH;

- paboTaTh ¢ pa3TUYHBIMU UCTOYHUKAMU WH(OpMAIUY;

- yCTaHaBJIMBAaTh B3aUMOCBSI3U 370pOBbI U 00pa3a >KHU3HU; BO3ICHCTBUE
MPUPOJHBIX U COLIMAIBHBIX (PAKTOPOB HA OPTaHU3MBI; BIUSIHUE (PAaKTOPOB OKpYKaroUIeh
cpenbl Ha (YHKIMOHUPOBAHKUE U PA3BUTHE CUCTEM OPraHOB;

- CHCTEMATHU3UPOBATH 3HAHUSA M0 NPEIAMETY Ui YCIEIIHOIO MPOXOKACHUS
rOCyJIapCTBEHHOW UTOMOBOM aTTECTALUU.

Ilpeononazaemasn pezynromamusnocms Kypca (naanupyemole pe3yibnantvl)
JINYHOCTHBIMHU pe3yJbTATAMM OOYUCHUS SIBIISIOTCS:

1.Peanu3amusi STHYECKMX YCTAaHOBOK TIO OTHOIICHHUIO K OHOJIOTHUYECKUM
OTKPBITHSIM, UCCIICIOBAHUSIM M UX PE3yJIbTaTaM;

2.IlpusHanusi BBICOKOM IIEHHOCTH >KM3HU BO BCEX €€ MPOSBICHHSX, 3I0POBbS
CBOETO U JPYTHUX JIIOJEH, pealn3aliui YCTAHOBOK 3/I0pOBOTO 00pa3a KU3HH;

3.CpopMupoBaHHOCTH MO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJyuYEHUE
HOBOTO 3HaHUs B o0yacTu OWOJIOTMHM B CBSI3U C Oynylied AeATeIbHOCThIO WU
OBITOBBIMU TIPOOJIEMaMH, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOIO 3/0pOBbS U
HKOJIOTHUYECKOH 0€30MacHOCTHIO.



MeTtanpeaMeTHBIMU pe3yJabTaTaMH 00yUYCHUS SBIISIOTCS:

1.OBnazieHne COCTaBISAIONIMMH HUCCIEI0BATEbCKON M MIPOEKTHOM e TeIbHOCTH,
BKJIIOYAsi yMEHUS BUJIETh MPOOIIEMY, CTABUTH BOIIPOCHI,

2.BpigBurath rumoTtesbl, AaBaTh OMpPENEICHUS TMOHSATHSAM, KIacCHU(PHUIIMPOBATD,
HaOJronaTh, MNPOBOIUTH  OKCHEPUMEHTBHI, JeJaTb BBIBOABI W 3aKIIOYCHHS,
CTPYKTYpUPOBATh MaTepuai, OObsSICHUTD, T0KA3bIBaTh, 3AIIUIIATH CBOU UJICH;

3.YMmenue paboraTh C pa3HbIMU HCTOYHMKAMU OHOJOTMYECKOW WH(pOpMAIUU:
HAXOJIUT OMOJIOTUYECKYI0 MH(OPMAIUIO B pa3IUYHBIX WCTOYHHMKAX, aHAJIM3UPOBATH U
OLICHMBATh HMH(pOpPMAIUIO, MPeoOpa3oBbBIBATh HHPOPMAIUI0 H3 OAHOH (OPMBI B
APYTYIO,

4.CnocoOHOCTh BBIOMPAThH 1IETIEBbIE U CMBICIIOBbIE YCTAHOBKHU B CBOMX JCHCTBUSX
Y TIOCTYTIKaX MO OTHOLICHUIO K )KHUBOU MPUPO/IE, 30POBBIO0 CBOEMY U OKPYKAIOIINX .

IIpenmMeTHBIMHU pe3yJibTaTaMU O0YUYECHHUS ABIISIOTCS:

1.B no3HaBarenbHOU cdepe:

-XapaKTepUCTUKAa  COAEpX aHUs  OMOJOTMYECKMX  Teopuil  (KJIeTOoYHasd,
sBosmonioHHas teopus Y. lapsuna); yuenust B.M. Bepnanckoro o buocdepe; 3akoHOB
I'. Mennensi, 3aKOHOMEPHOCTE HM3MEHUYMBOCTH; BKJIaJa BBIJAIOIIUXCA YYEHBIX B
pa3BUTHE OMOJIOTMYECKON HAYKH

-BBIJICJIEHUE CYIIECTBEHHBIX MPU3HAKOB OHOJOTrMYECKUX OOBEKTOB (KJIETOK:
PaCTUTENBHOW M JKUBOTHOM, IOJIOBBIX M COMAaTUYECKMX, IOSACPHBIX U SIEPHBIX;
OpPraHMU3MOB: OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX; BHUJOB, 3KOCUCTEM, OuOChepbl)u
mporieccoB  (0OMEH BEIIECTB M DHEPTUM, pa3sMHOXKEHHE, JIeJICHHE KJIETKH,
OIIOAOTBOPEHHUE, JEHCTBUE €CTECTBEHHOIO O0TOOpa, 00pa30BaHHE BHUIIOB, KPYTOBOPOT
BEIIIECTB)

-00BbsICHEHHUE pPOJU OHOJOrMM B (OPMUPOBAHMM HAYYHOTO MHUPOBO33PEHUS,
BKJIaJIa OMOJIOTUYECKUX TEOpUi B (POPMHPOBAHHUE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBl MHpA; OTPULATEIBHOIO BIIMSAHMS aJKOIOJsA, HUKOTHMHA, HAPKOTUYECKUX
BEILIECTB HA pAa3BUTHE 3apojbllla 4YEJIOBEKAa; BIMSHUE MYTAr€HOB Ha OpraHU3M
YeJl0OBeKa; OSKOJOIMYeCKUX (PaKTOpOB HA  OpPraHU3Mbl; TNPUYUH  SBOJIOLUH,
WU3MEHSEMOCTH  BHMJIOB, HApyLIEHUH pa3BUTUS OpPraHU3MOB, HACJIEICTBEHHBIX
3a001€eBaHUM, MyTalIH

-IIPUBEJICHUE JI0KA3aTENbCTB (aprymMeHTanusi) €IUHCTBAa >KMBOM U HEKUBOU
MPUPOJBI, POJCTBA >KUBBIX OPraHU3MOB U OKPYXAIOWIEW Cpelbl; HEOOXOJIMMOCTH
COXpaHEHUs BUJOB

-YMEHHUE T0JIh30BaATHCA OMOJIOTHYECKOM TEPMUHOJIOTHEH U CUMBOJIMKON

-pelIeHne AJIEMEHTapHBIX OMOJOTMYECKUX 3aJ]lad; COCTABJIICHHUE 3JIEMEHTapHBIX
CXEM CKpELIMBAHMS M CXEM IIepeHOCa BEIIECTB W 3HEPrud B BKocHcTeMax (Lenu
MTUTAHUS)

-onrcanue oco0er BUJI0B IO MOP(HOIOTHYECKOMY KPUTEPHIO

-BBISIBJIEHUE U3MEHYMBOCTH, MPUCTIOCOOJIEHUI OpraHU3MOB K cpejie OOUTaHus



-CpaBHEHHE OMOJIOTMYECKUX OOBEKTOB (XMMHUYECKHMH COCTaB Ted >KUBOU U
HEXKUBOW MPUPOJBI, 3apOABIIIM YEJIOBEKA W APYTMX MIICKONHUTAIONINX, MPUPOIHBIC
HKOCHUCTEMBI M arpOdKOCUCTEMBI) B (JOPMYIIMPOBKA BHIBOJIOB HA OCHOBE CPAaBHCHUS

2.B 1IEHHOCTHO-OpHUEHTALIMOHHOM cdepe:

-aHallM3 M OIIEHKA Pa3IMYHBIX THIIOTE3 CYIIHOCTH >KH3HH, MPOUCXOXKICHUS
KU3HU WM YEIOBEKa, IIOOATBHBIX JKOJOTHYECKHX MPOOJIeM M TyTeld WX peIIeHus,
MIOCTIEICTBUIA COOCTBEHHOM JIEATEIHHOCTH B OKPY KaIOIIEeH cpesie

- OIICHKa OJTHYECKHX acCIeKTOB HEKOTOPHIX HCCIICIOBaHUA B 00JacTu
OnoTexHoJIOTHH (KIIOHUPOBAHKUE, HCKYCCTBEHHOE OIJIOIOTBOPEHUE)

Wtorn peanuzanuu nporpaMMbl MOTYT OBITh MPEICTABJIECHBI Yepe3 MPE3eHTALNUU
MIPOEKTOB, Y4aCTHE B KOHKYypCaxX M OJMMIIMAAAX MO Pa3HbIM HaIlpaBJICHUSM, BbICTABKH,
KOH(epeHnH, (hpecTUBaId, YEMITUOHATHI.

COAEPKAHUE ITPOT'PAMMBI 10 KJIACC

Pasznea 1. BBenenne. buosiorus - Hayka 0 :KUBOM Mupe (24)

Brenenue. Llenu u 3agaun Kkypca. YpoBHU OpraHu3aiiuu OUOJIOTUYECKUX CUCTEM.
OO6111ast xapaKTepUCTHKA SIBJICHUM KUBBIX CUCTEM.

Paznen 2. MoJgekyasipuast ouosiorust (84)

Tema 1. Xumuueckuii cocmag kiemku (2u)

Uto wm3ywyaeT MoJIeKyJsipHash OMOJIOTHUS. DJIEMEHTAPHBI XUMHYECKHI COCTaB
KJICTKU. 3HAYE€HHE BAXKHEUIIMX XUMHUYECKUX DJIEMEHTOB I KJIETKHM W OpraHu3Mma.
XuMHUUuecKre BemecTBa KIeTku. I[lpeamer M 3amayum  MOJIEKYJISIPHOM OHOJIOTHU.
Oprannueckre U HEOPTaHUUYECKHE BEIIecTBa. beiku: cTpoeHue, CBOWCTBA U (PYHKITUU.
VYrneBoapl: knaccuukanus, CcBoicTBa, (¢yHKuuMd. Jlummael: Kiaccudukanums,
ocobeHHOCTH U (GyHKUMHU. HyKIenHOBBIE KHUCIOTHI: CPAaBHUTEIbHAS XapaKTEPUCTHKA
JIHK u PHK.

IIpakTnueckas padora Nel. [locTymieHue BOJbI U MUHEPAIbHBIX BEILIECTB B
KIIETKY.

Tema 2. Knemku (3u)

Kinerka — ocHoBa xu3Hu. Tunbl KiIeTtouyHOW opranuzanuu. CrpoeHue
sykapuoTuueckoi kietku. [Ipokapuotrel. CxoacTBa u paznuuusi. OU3NONIOTHS KIETKH.
PerynstopHpie MexaHW3Mbl KIETKU. 3ajayd COBPEMEHHOW nurTonoruu. KierouHas
TEOpUsI — OCHOBHOM 3aKOH CTPOEHUS KMBBIX OPTraHM3MOB. 3aciyra OTE€UE€CTBEHHBIX

OMOJIOTOB B 3aIlIUTE OCHOBHBIX MOJIOXKEHUM KIETOYHOU TEOPHUH.



IIpakTuueckasi padbora Ne2. CTpoeHuHE KIETOK JINCTA AJI0/ICH.

IIpakTuueckasi padbora Ne3. CTpoeHHE MOJIOBBIX KJIETOK JKMBOTHOTO.

Tema 3. Tkanu (3u)

Onpenenenue TKaHu. Teopus «IBOIIOUMOHHOM IMHAMUKH TKAHEBBIX CHCTEM
akan. A.3aBap3uHay. Knmaccubukamus Tkanen. [IponcxokneHne TKaHEH B IBOJIOIUN
MHOTOKJIETOYHBIX >KMBOTHBIX W pa3BUTHE TKAHEH B MpOIECCe HWHAUBUIYATHLHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3e).

IIpakTnyeckas padora Ne4. CtpoeHre HEPBHOM TKaHHU.

IIpakTuyeckas padora NeS. CtpoeHue snuaepmMuca U yCThUIL JIUCTa TepaHu.

Paznen 3. Opranusm kak OuoJiorudeckasi cucrema (84)

Tema 1. Memaoonusm (4u)

[Inactuueckuii obOmeH. OHepretnueckuii oOmeH. I[lonsatne o wmertabonu3Mme.
MuToxoHapuK U XJIOpoIUiacTel. Tumsl oOMeHa BemecTB B KieTke. ICTOUHUKH YHEprUuu
B KieTke. Tumbl TUTaHUS IKUBBIX OpraHu3MoB. ['erepoTpodbl U aBTOTPOPHI.
®dototpodbl 1 xeMoTpodbl. ABTOTpOodHBIN Tl oOMeHa BemecTB. OCHOBHBIE 3aKOHBI
OMOPHEPTeTUKU B KJIETKaX. MUTOXOHAPHUS — DHEPreThueckas CTaHIUS KIIETKH.
CopemenHas cxema cuHTe3a AT®. XyopomniacTel U POTOCUHTES.

IIpakTnueckas padora Ne6. OmnpeneneHue BEIUYMHBI JTOJHKHOTO OCHOBHOIO
oOmMeHa 1o Tabnuie u popmyne ['appuc-beneankra.

IIpakTuyeckas padora Ne7. OOMeH yrieBo10B.

IMpakTuyeckas padora Ne8. buocunres Oenka.

Tema 2. Pazmnoscenue (4u)

Muto3 u meito3. Jlenenune kinertok. OOpazoBaHue MoOJIOBBIX KjIeTOK. [lomoBoe u
Oecrionoe pa3MHoOkeHue. OIIoIOTBOPEHHE y IBETKOBBIX PAaCTEHUN W MO3BOHOYHBIX
KUBOTHBIX. BHellIHee M BHYTpeHHEE OII0I0TBOpeHue. OHTOreHe3 U MPUCYIIUE eMy
3aKOHOMEPHOCTH. DOMOPHUOHATBLHBIN U MTOCTAMOPUOHATBHBIN MTEPUO]T PA3BUTHSL.

IIpakTnueckass padora Ne9. @DopMbl pa3sMHOXKEHUS OPraHU3MOB U HX
LUTOJIOTHYECKUE OCHOBBI.

IpakTnueckas padora Nel(). OHTOreHe3 Ha IMpUMEPE LBETKOBBIX PACTEHUMN:

3apOJIbII CEMEHH, TIPOPOCTOK, MTOOET B3POCIOr0 PacTCHUS.



Pa3nen 4. HaciencrBeHHOCTh H m13MeHYHBOCTH (109)

Tema 1.3axonomepuocmu naciedosanus npuznakos (6u)

OCHOBHBIE TOHATHS U METOJBI T€HETUKH. OCHOBHBIE NpaBUjla, MOMOTAOIIUE B
pelIeHUd TEeHETHYECKUX 3ajad. 3akoHbl ['peropa Menaens. MoHoruOpumgHoe
ckpemuBanue. lurubpuanoe ckpenmBanue. Henomnoe nomuHupoBanue. CUEIIIEHHOE
HacnenoBaHue. ['eHeTnka mona. B3auMoaencTBUE auIebHBIX M HEAJUIENbHBIX TE€HOB.
['enetnka yenoBeka. Penenrne KoMImIeKCHOM paboThl. AHAJIN3 pPe3yIbTaTOB.

IIpakTuyeckasi pabora Nell. Pemenue 3ana4 Ha 1 u 2 3akonsl [.Mengensi.

IIpakTuyeckas padora Nel2. Pemenue 3a1au Ha AUTUOPUIHOE CKpPEITUBAHUE.

IpakTuyeckass padora Nel3d. Pemenne 3a7ay Ha CLEMJIEHHOE HACIIEIOBAHUE
MIPU3HAKOB.

IIpakTnueckas padora Nel4. Pemenue 3amau Ha HaciIeIOBAaHHWE IPU3HAKOB
CUEIJICHHBIX C TIOJIOM.

Tema 2. 3axonomeprnocmu uzmenuueocmu (2u)

Hacnencreennas (reHOTUIIMYECKAS) VU3MEHUYHMBOCTb. MyTanmonHas
M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTH. 3aBUCUMOCTH TPOSIBIICHUS T€HOB OT
YCIIOBHM BHEIIHEN cpefibl ((heHOTUIMYecKas U3MEHYUBOCTD).

IIpakTnueckas padora Nel5. Myraruu Apo30QuIIbI.

Tema 3. Ocnoeswt cenexkyuu (2u)

['eHeTHYEeCKME OCHOBBI CENEKIMU. bUOTEXHONIOTHS, €€ HAapaBICHUA. JTUYECKUE
aCIeKThl Pa3BUTHS  HEKOTOPHIX HccienoBaHuii OuorexHosoruu. Co3gaHuE TOPOA
KUBOTHBIX M COPTOB pacTeHWil. MeToAbl CENEeKIMU PACTeHUW U KUBOTHBIX: OTOOD,
rudpuan3anusi, HUCKYCCTBEHHBIM  MmyTareHe3.  Cenekius  MUKPOOPTaHU3MOB.
JIoCcTHKEHUs W OCHOBHBIE HampaBleOHUSI COBPEMEHHOW cenekiuuu. KiioHupoBaHue,
KJICTOYHBIE TEXHOJIOTHH, TCHETUYECKasi HHXEHEPHSI.

Paznea 5. IIpoexkTHO-HCCaen0BaTeIbCKAs padoTa (64)

Knaccudukanusa tem. OOmue HampaBiaeHUs ucciemnoBanuii. [IpaBuiia BrIOOpa
TeMmbl uccienaoBanusa. OTiauwyue nenud ot 3agad. [locTaHoBKa 1eNM UCCAEAOBAHUS IO

BBIOpaHHOU Teme. OnpeneneHue 3a1ad sl JOCTHIKEHUS TOCTaBICHHOM 1IETTH.



CootBeTcTBHE LenM M 3aAad TeMme ucciuenoBaHusd. CyIHOCTb H3y4aeMOIo
npouecca, €ro IJIaBHbIE CBOWCTBA, OCOOEHHOCTH. OCHOBHBIE CTaJUM, OTalbl
uccnenoBanus. [loarotoBka k 3ammure. AHaJIA3 PE3yJIbTATOB M KAYECTBA BBINOJHEHUS
npoekTa. OIeHKa MPOABMKECHMS Y4Jallerocs B paMKax IPOEKTa M OLEHKa IPOIYKTa.
CnocoObl peo10JIEHNs TPYIHOCTEN.

Kondepenuus. BpicTyruieHus ydammxcs ¢ Tpe3eHTalued CBOMX IMPOEKTOB.
AHanu3 NpOEKTHO-UCCIEA0BATENBCKON NEATEIBHOCTH.

IIpoexTHO-UCCIENOBATEIBLCKAS padoTa.



TEMATHYECKHWH IVIAH

«IIpakTuueckas 6mosnorus» 10 KJIIACC

Ne HaumeHnoBanue Kou-Bo yacosn B Tom uuciae dopma Cnocoobl HUcnonb3oBanue
pa3esioB U TeM 3aHATHH BbISIBJIEHUSI M (POBLIX U
TeOpUs |MPaKTHKA Oﬁpa3OBaTeJH)HI>IX Oﬁpa3OBaTeJH)HbIX
pe3yJibTaTOB pecypcosB
1 | Pa3nen 1. BBenenue. 2 2 0 O6cyxnenue YcTHbIl ompoc,
buosorus - Hayka o aHaIu3
’KMBOM MHUpe
2 | Pazgen 2. 8 3 5 Becena, Hab6mroneunne,
Mounexkyasipaas IIpaKTHYECKas opopmieHue
Oounosorusi pabora MPaKTUYECKON
paboThI
3 | Pazgen 3. Opranusm 8 3 5 becena, Hab6monenne,
KaK 0MOJI0ruYecKas paKkTH4eCcKas oopmieHue
cucTemMa pabora MPAKTUYECKOU
paboTHI
4 | Pa3neu 4. 10 5 5 becena, HaOmroneunue,
HacaeacrBeHHOCTDH U paKkTHIeCcKas odopmiieHHE
U3MEHYUBOCTH pabora MPaKTUYECKON
paboThI
5 | Paznen 5. IIpoekTHO- 6 4 2 OOGcyxeHue, 3ammTa npoekTa
HCCiIe10BaTeIbCKAs KPY>KOK, TIPOEKT
padora
Utoro 34
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Pasnen 1. Beenenue u mosropenue (14)
[lenu u 3amauu kypca. [IpaBuiia TeXHUKM O€30MACHOCTU MPHU MPOBEIACHUU
NpakTUYecKux padoT, sxckypcuil. [IpaBuna npoBenenus uccineaoBaHuil. MeTo bl
MO3HaHUS TMPUPOAbl. MeTonbl 00pabOTKM TOMy4YeHHBIX MaHHBIX. [Ipomecchl u

SIBJICHUS B OMOJIOTHH.

Paspnen 2. IBosaronus ;KkuBoi npupoab (74)

Tema 1. I¢onwouusn opzanuueckozo mupa

Mertonel  W3ydeHHMs ~ OJBOJIIOUMH  OpPraHWYECKoro  mupa. Teopus
EctectBenHoro otbopa Y.[apBuna. CuHTETHYECKass TEOpPUS  SBOJIIOLHUU.
Muxkpossoironusa. @akropel 3Bomonnd. Makpossomtonus. IIpuynHel pacusera u
BBIMUPAHUS OTIEIBHBIX KJIACCOB PACTEHUM M KUBOTHBIX B OTIEJIBHBIC 3MOXU
3emuu. EAMHCTBO KUBOW U HEKUBOU MPUPOIBI.

IIpakTuyeckas padora. Pe3yiabTaThl HCKYCCTBEHHOTO OTOOpa Ha IMpUMepe
COPTOB KYJIbTYPHBIX PACTEHUMU.

Tema 2. Buo

Bun, ero xpurepuun. llomymauuss — CTpyKTypHas €IMHMIA BHIA U
AJIEMEHTApHAas eAUHULA 3BoyroLnU. McTopus 3BomonMOHHBIX uaen. Hanpasnenus
IIyTH HBOJIIOLIMH.

IIpakTuyeckas padora M3yuenue Mophonoruueckoro KpuTepus BUaa.

IIpakTnueckas padora KoanyecTBEHHbIE XapaKTEPUCTUKH MOIYIISLIHAMN.

Pa3znen 3. JkocucreMbl M NPUCYLUE UM 3AKOHOMEPHOCTH (74)
Tema 1. Ikon0cus
Cpeasl oOuTaHus OpraHu3MoB. Oxosiornueckue @akropsl. OOmMe
3aKOHOMEPHOCTH BJIMSIHUSI DKOJIOTMUECKHX (DaKTOPOB HAa OpPraHu3M. 3aKoH
onTuMyMa. 3aKOH MUHUMYyMa. brosorndeckue putMbl. DOTONEPHOIU3ZM.
IIpakTuueckass padora OnucaHue aHTPONOTCHHBIX M3MEHEHHM B
€CTECTBEHHBIX IPUPOJIHBIX nanamadTax MECTHOCTH, OKpY>Karolen

00yyJaroIerocs.
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Tema 2. Buozeouenos, e20 KOMnOHEeHMbL U CIPYKMYPA

Okocuctema (OMOreoreHo3), ee KOMIIOHEHTHI. TpodudecKkue YpOBHHU.
[lpuynHbl  ycTOMYMBOCTH W CMEHBI dKocucteM. (CmeHa  OHOILIEHO30B.
ATpOIKOCHCTEMBI, OCHOBHBIE OTIWYHS OT MPUPOAHBIX dKOcHCcTeM. buocdepa —
rmobanbHast skocuctema. KpyroBopor BemecTB B mpupone. I[IpoGiembl

yCTOMYMBOTO pa3BuTHs ouochepnl. O000IIEHNE U TOBTOPEHHUE.

Paznen 4. [lpoexkTHO-HCcC/Ien0BaTeIbCKas padoTa (24)

Knaccudpukanus tem. OOmmMe HampaBieHus uccienoBanuii. I[IpaBuna
BbIOOpa TeMbl wHccienoBaHusa. Otriauyue nenu oT 3adad. llocTtaHoBka 1enu
UCCJIEIOBaHMUs 1O BbIOpaHHOW Teme. OrmpexaeneHue 3agady g JOCTHKEHUS
MOCTABJICHHOW 1EMH.

CooTBeTcTBUE LIENIM U 337a4 TeMe ucciieoBanus. CylIHOCTh U3y4aeMOro
mpoliiecca, €ro TIJIaBHbIE CBOWCTBA, OCOOCHHOCTH. OCHOBHBIE CTaJUH, 3TAIlbl
uccnenoBanus. IloaroroBka Kk 3amure. AHaIU3 pe3yJbTaTOB W KadyecTBa
BBINIOJIHEHUS MpoekTa. OlleHKa MPOABUKEHHUS Y4Yalllerocs B paMKax IMpPOEKTa U
olleHKa npoaykTa. CriocoObl MPeo0JeHUS TPYAHOCTEH.

Kondepennus. BeicTyrienus yyanmxcsi ¢ mpe3eHTaluell CBOuX MpOoeKTOB.
AHaIIN3 TPOEKTHO-UCCIEA0BATEIBCKOMN €SI TENHHOCTH.

IIpoekTHO-HCCIEI0BaTEIbCKAS PadoTA.
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TEMATUYECKUM IVIAH
«IIpakTnueckas ouosorus» 11 KJIACC

Ne HaumeHoBanue KoJu-Bo yacos B Tom 4ucae dopma Cnoco0bl HUcnoab3oBanue
pa3aejioB H TeM 3aHATHH BbISIBJICHUS M(POBHIX U
TeopHusl |MPaKTHKA Oﬁpa3OBaTe.JIbHLIX Oﬁpa30BaTeJIbHI)IX
pe3yJibTaTOB pecypcoB
1 | Pa3aea 1. BBeneuune u 1 1 0 OO6cyxaeHue YcTHBIN onpoc
NMOBTOPEHUE
2 | Pazgen 2. DBoaonus 7 4 3 becena, Hab6monenue,
KMBOM MPUPOABI AKCKypCHS, oopmieHuE
paKkTHIecKas MPaKTUYECKON
pabora paboThI
3 | Pa3men 3. 7 6 1 Kpyxoxk, ['pynmoBoe
IKOCUCTEMBI H IpaKTHYECKas o0cyxneHue,
Npucyunue umMm pabota odopmiieHUE
3aKOHOMEPHOCTH MIPAKTUYECKON
paboTHI
4 | Pa3nen 5. [IpoekTHoO- 2 1 1 O6cyxnenue, 3ammTa nIpoeKTa
HCCIIe10BaTeIbCKAs KPY>KOK, IPOEKT
padora

Htoro

17
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