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1. HIOACHUTEJBHAA 3AIINCKA

[Iporpamma  o6OmieoOpazoBaTenbHOrO  yuyeOHOoro  mpeamera  «buonorus»
NpeaHa3HayeHa Juisl u3ydeHusi ocHOBHbIX BompocoB Ouoinoruu B KOKKX AI'ACY npu
peanuzanuu 00pa3oBaTebHON MpOorpamMMbl CpeAaHero oluiero oOpa3oBaHus B Mpejaeiax
OCBOGHHUSI OCHOBHOM MpodeccuoHanbHoil oOpaszoBarenbHOr mporpammbel CITO (OITOII
CIIO) na 6a3e 0CHOBHOIO 00I1IEro 00pa3oBaHusl MPHU MOJTOTOBKE CHEIUATIUCTOB CPETHETO
3BEHA.

[Iporpamma pa3zpaboTtaHa Ha OCHOBe TpeOoBaHMI DeepanbHOr0 rocy1apCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa CPEAHEro o0IIero oOpa3oBaHus, YTBEPKACHHOTO IPUKA30M
MunuctepcTBa 00pazoBanusi U Hayku Poccuiickoit @exneparuu ot 17 mas 2012 r. N 413
(3apeructpupoBan MunucrepctBoM toctuiiuu Poccuiickoit @enepanuu 7 utonst 2012 r.,
peructpaunoHueii N 24480), Ilpuxaza MunuctepcTBa mpocBeimieHus Poccuiickoit
®enepauun ot 23.11.2022 Ne 1014 "OO0 yrBepxkaeHun (enepanbHO 00pa3oBaTeIbHON
mporpamMmbl cpeaHero oomiero oopaszoBanusa" (3apeructpupoBan 22.12.2022 Ne 71763),
denepanbHOro rOCy/apCTBEHHOTO 00pa30BaTeNbHOTO cTaHJapTa CpeaHero
npodeccuoHAIbHOTO 00pa3zoBanus 1o cnenuanbHocTy 08.02.13 MoHTax U SKCIUTyaTamus
BHYTPEHHHX CAHTEXHUYECKUX YCTPOWCTB, CHCTEM OTOIUICHUS, BEHTWISUUU U
KOHJIUIITMOHUPOBAHUS BO3AyXa.

Copepxanue nporpaMmmbl «buosiorus» HampaBlIeHO HAa JAOCTUKEHHUE CIIETYHOUIUX
neJen:

* ocBOeHHUE 3HaHMUU 0 Omonormyeckux cuctemax (Kmnerka, Opranusm, [lomymsius,
Bua, Dxocucrema); ICTOpUH Pa3BUTUS COBPEMEHHBIX MTPEACTABICHUN O )KHUBOM MPUPOAE, O
BBIJIAIONINXCST OTKPBITUSIX B OWOJOTHYECKOW HayKe; pPoJii OMOJIOTUYECKOW HayKH B
(hopMUpOBaHUM COBPEMEHHOW €CTECTBEHHOHAYUYHOU KapTHUHBI MUPA; O METOJaX HAYyYHOTO
MMO3HAHUS;

* OBJIaJICHUE YMEHUSMH OOOCHOBBIBATH MECTO U POJIb OMOJOTMYECKUX 3HAHUI B
MPAKTUYECKON JIEITEIIbHOCTH JIFOJICH, B PA3BUTUU COBPEMEHHBIX TEXHOJIOTHI; ONIPEACIISITh
KUBbIE OOBEKTHI B TMPHUPOJC; MPOBOAWTH HAOIIONEHUSA 32 YKOCHCTEMAaMH C IIEJbI0 HX
OTMMCAHUS W BBISBJICHUS] €CTECTBEHHBIX W aHTPOIOIEHHBIX H3MEHEHHM; HaXOIUTh H

aHATM3UPOBATh MH(GOPMAIIHIO O KUBBIX 00BEKTAX;



* pPa3BUTHE IIO3HABATEJIbHBIX HMHTEPECOB, HMHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM O00ydYaroIMXCsi B MpOLECCE U3YYEHUs OHOJIOTMYECKHX SIBICHUU;
BBIIAIOIIMXCS JTOCTIDKEHUN OMOJIOTHH, BOILIEAIINX B OOIICUYETIOBEUECKYIO KYJIbTYPY;
CJIOKHBIX M MPOTUBOPEUMUBBIX MyTEH Pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3IISIOB, UJEH,
TEOpHUH, KOHILIETIUH, TUTIOTE3 (0 CYIIHOCTH U MPOUCXOXKICHUH KU3HU, YEJIOBEKA) B XOJIE
paboThI C pa3TUYHBIMU UCTOYHUKAMHU HH(POPMAIIIH;

* BOCINHUTaHUE YOEXKJAEHHOCTH B BO3MOXHOCTU IO3HAHUS >KUBOW INPUPOIBI,
HEOOXOUMOCTH PAIMOHATIBHOTO TMPHUPOIOIOIB30BAHUS, OEPEKHOTO OTHOIICHUS K
IPUPOJIHBIM PECypcaM M OKPY’KAaIoLIEH cpene, COOCTBEHHOMY 3/10pOBbIO; YBa)KEHUS K
MHEHHUIO OMIOHEHTA MPHU 00CYXACHUN OMOJIOTHYECKUX MTPOOIIEeM;

* UCIOJIb30BaHUE MPUOOPETEHHBIX OWMOJOTMYECKUX 3HAHUM W YMEHHU B
MOBCEIHEBHOM JKM3HU AJI1 OLIEHKHU MOCIEACTBUM CBOEH JEATENBHOCTH (M JIEATEIbHOCTH
JIPYTUX JIOJIe) MO OTHOUIEHUIO K OKpY)KAIoUIEeH cpejie, 3A0POBbIO JIPYTruUX JOJAEH U
COOCTBEHHOMY 3JI0pPOBbI0; 00OCHOBAHUS U COOMIOAEHUS MEP MPOPUIAKTUKH 3a00JIE€BaHUM,

OKa3aHHucC HepBOﬁ IIOMOIIIY IIpHU TpaBMax, CO6J'II-O,ZI€HI/II-0 IIpaBUJI IIOBCACHUS B IIPUPOIC.

2. OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA

B cocraBnsionlyio mporpamMmbl  BKIIOYEHO MPO(ECCHOHANBHO HAIPaBJIEHHOE
CoJIep>KaHMe, HeoOXOAuMoe sl yCBOEHUsI TMpodeCCUOHANbHOW 00pa3oBaTeIbHON
nporpammsl, (popMupoBaHus y o0ydaromuxcs npohecCuoHaIbHbIX KOMITETEHLIUN.

OcCHOBY cojaepKaHUs NPOrpaMMbl COCTABIISIIOT CIEAYIOUIME BEAYIIUE HJICH:
OTJIMYUTENbHBIE NTPU3HAKHU >KMBOUW MPUPOJIbI, €€ YPOBHEBAsE OpraHu3alys U 3BoJironus. B
COOTBETCTBUM C HHUMH BBIIEJCHBl COJAEpKATEIbHbIE JUHUM: OMOJNOTHS KakK HayKa;
OMOJIOTUYECKHE 3aKOHOMEPHOCTH; METOJbl HAYYHOTO MO3HAHUS; KIETKA; OpraHu3M;
MOMYJISIIUST, BU; YKOCUCTEMBI (B TOM uucie ouocdepa).

B nmnpumepHOl mporpamMe OTpa)XX€Hbl BAXKHEWILINE 3aJayd, CTOSIIUE Iepen
OMOJIOTUYECKOM  HAyKOW, pelIeHWE KOTOPBhIX HANpaBIIEHO Ha  palMOHAIbHOE
IIPUPOIOIOIb30BAHNE, OXPAHY OKPYKAOLIEN Cpelibl U 340POBBS JTHOAEH.

[Ipu otbope coaepx aHUsI HCIOJB30BaH KYyJIbTYpOCOOOpA3HbI MOAXON, B
COOTBETCTBUM C KOTOPbIM OOydYarolmuecs JO/KHbBl YCBOUTh 3HAHUS W YMEHUS,

HeoOxoaumbie 11 (DOPMHUPOBAHUS OOIICH KyJIbTYphl, OMNPENETSIONeld aaeKBaTHOE
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MIOBEJICHHE YEJIOBEKa B OKPYKaIOIIEel cpesie, BOCTpeOOBAHHBIE B )KU3HU U B MPAKTHYECKON
IeSITeTbHOCTH.

Oco0oe BHUMaHHE YIEJICHO 3KOJOTHYECKOMY OOpa30BaHUI0O M BOCIIHMTAHUIO
oOyyaromuxcs, (OPMHUPOBAHUIO Y HUX 3HAHUH O COBPEMEHHOW €CTECTBEHHO-HAY4HOIl
KapTUHE MHUpPA, I[IEHHOCTHBIX OpHEHTAIMi, YTO CBUACTEIBCTBYET O TyMaHHU3AIUH
OHMOI0THYeCcKOro 00pa3oBaHMUsl.

[Iporpamma mnpenycmarpuBaeT (opMupoBaHHE Yy OOy4alOIIMXCS OOIIeHAYYHBIX
3HaHUW, YMEHUH W HAaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB JEATEIBHOCTH M KIIOYEBBIX
KomreTeHI . [IpuopuTeTHBIME W3 HHUX TpPU W3YYEHUU OUOJIOTUU SIBISIIOTCS YMEHHE
CpaBHMBaTh OMOJIOTMYECKUE OOBEKTHI, aHATM3UPOBATh, OLIEHUBATh U 00001IaTh CBEACHMS,
YMETh HaXOJIUTh U UCIIOJIb30BaTh MH()OPMALIUIO U3 PA3TUIHBIX HCTOYHUKOB.

OcBoenue yueOHoro npenmMera «buosnorus» 6azupyercs Ha 3HAaHUSIX 00yUYarOIUXCS,
MOJIyYEHHBIX TMPU H3YyYCHUU OMOJIIOTUYECKUX MPEIMETOB, XMMHH, (PU3MKH, Teorpaduu B

OCHOBHOM IIIKOJIE.

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJTIAHE

VYyeoOnslii npenmer «buonorus» sBiseTcs y4eOHbIM NpPEeIMETOM 00s3aTeIbHOM
npeaMeTHo obmactu «@dusuyeckas KyJlbTypa, OSKOJOTHS M OCHOBBI 0€30MacHOCTH
xuzHeaesTensHoct»y OI'OC cpennero odiero oopa3oBaHus.

OO6pazoBaTenbHbIM Y4COHBII MpeIMET «buosorus» OTHOCHUTBCS K
o01eo0pa3oBaTebHOMY  IIUKIY OCHOBHOM  MPOQECCHOHATLHON  00pa3oBaTelbHOU
MporpamMMbl  CpeHero npodeccuoHanbHOro oOpa3oBaHus Ha 0a3e OCHOBHOTO OOLIEro
oOpa3zoBaHusi ¢ TmojdydeHueM cpenHero ooOmero obpazoBanusa (IIIICC3) c yderom

tpedoBanuit ®I'OC CIIO u npoduiia npodeccnoHabHOro 00pa3oBaHMUs.

4. IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJJMETA
OcBoenue coxaepxaHusi ydeOHoro mnpeamera «buonorus» oOecrneunBaer
JNOCTUKEHUE CTYJAEHTAMHU CIICIYIOIINUX PE3YIbTATOB:
JAUYHOCHMHbBIX:
- YCTOWYUBBIA UHTEPEC K UCTOPUH U JOCTHKEHUSIM B 00J1aCTH OMOJIOTHH;

- TOTOBHOCTb K IIPOAOJIZKCHHIO O6paSOBaHI/IH, ITOBBIIIICHHUTO KBaJ'II/ICI)I/IKaLII/II/I B



n30paHHO MpodecCHOHANBHONU NEATENbHOCTH, UCHOJb3Ysl MOJTYYEHHBIE 3KOJIOTMYEeCKUE
3HAHUS;

- 00BEKTHBHOE OCO3HAHHE 3HAUYMMOCTH KOMIETEHIIMM B OOJACTH HKOJIOTUU MAJIS
YeJIoBeKa U OOIIECTRa;

- YMEHUS MPOaHAIU3UPOBATh TEXHOTEHHBIE MOCIEICTBUS IS OKPYKAIOIIEH CPEeJIbl,
OBITOBOM M MPON3BOACTBEHHOM IEATEILHOCTH YEJIOBEKA,;

- TOTOBHOCTb CAMOCTOSITEIHLHO TOOBIBATh HOBBIE JI C€0sl CBEICHMSI DKOJIOTMUECKON
HAIPABIEHHOCTHU, UCTIOJB3YsI ISl 3TOTO JIOCTYITHBIE HCTOYHUKU WH(OPMAIIUY;

- yYMEHHE YNpaBlATb CBOEH I[O3HABATEIILHOM JI€ATEIbHOCTBIO, MPOBOJUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOI'O Pa3BUTHS;

- yYMEHHUE BBICTPAMBATh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHUS B KOMaHJIE IO
penieHnto o0IMX 3a7a4 B 00J1aCTH SKOJIOTUH;

MemanpeomenHuix:

- OBJIAJICHHE YMEHHUSIMH U HaBbIKaMHU pPa3JUYHBIX BHUJIOB IO3HABATEIbHOU
JEATEIBHOCTH JUIsl U3yYEHHUSI Pa3HBIX CTOPOH OKPYKAOLIEH Cpelbl;

- [PUMEHEHHE OCHOBHBIX METOJOB IIO3HAHWUS (ONUCaHUsA, HAOJIOICHHUS,
DKCIIEPUMEHTA) JUIsl U3YYECHUS Pa3IU4HbIX IIPOSBICHUN aHTPOIOT€HHOI'O BO3ACUCTBUSA, C
KOTOPBIMH BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B TpodeccroHanbHol chepe;

- YMEHHE OIpeAeNaTh LeId U 3aJaud JEATEeIbHOCTH, BBIOMpATh CpEACTBa MX
JNOCTH)KEHHUSI HA NTPAKTHKE;

- YMEHHME WCMOJb30BaTh pA3JIMYHbIE WMCTOYHUKU I TIOJYyYEHHs] CBEICHUMU
HKOJIOTMYECKON HANpPaBICHHOCTH M OLEHUBATh €€ JOCTOBEPHOCTh ISl JOCTHIKEHUS
IIOCTAaBJICHHBIX LEJIEH U 3a1a4;

npeomMemHulX:

- c(OPpMHUPOBAHHOCTH MPEACTABICHUN 00 3KOJOTMYECKOW KYJIbTYpEe KakK YCIOBUHU
JOCTHXKEHUSI YCTOMYMBOro (cOaJaHCHPOBAHHOTO) pa3BUTHS OOIECTBA U MPUPOJBI,
HKOJIOTUYECKUX CBA3SIX B CUCTEME «UEIIOBEK-O0LIECTBO-MIPUPOIAN;

- c(OpPMHUPOBAHHOCTH HKOJIOTMYECKOTO MBIIIJIEHUSI U CHOCOOHOCTH YYUTHIBATH U
OLICHUBATh IKOJIOTMYECKHUE TIOCIECTBUSA B Pa3HbIX CPepax AesITEIIbHOCTH;

- BJIAJICHUC YMCHUSAMHA IPUMCHATDH SKOJJOTNMYCCKHUEC 3HAHUS B )KU3HCHHBIX CUTyallUsiX,



CBSI3aHHBIX C BBINOJIHEHUEM TUIIMYHBIX COLIMATIBHBIX POJIEH;

- BJIQJICHUE 3HAHUSIMHM 3KOJOTMYECKHMX HMIIEPAaTUBOB, TPAXKIAHCKUX IIpaB MU
00s13aHHOCTE B 0OJACTH DHEPro- U pecypcocOepekeHusi B HHTEpEcax COXpaHEHUS
OKpY>KaIOILIEeH CpeJibl, 310pPOBbs U OE€30MIACHOCTH KHU3HHU;

- c(hopMHPOBAHHOCTH JIMYHOCTHOTO OTHOIIEHHUS K SKOJOTHUECKUM LIEHHOCTSM,
MOpPAJIbHOM OTBETCTBEHHOCTH 3@ SKOJOTMYECKHE MOCIEACTBUS CBOUX JCHCTBUU B
OKpY’KaloIlel cpelie;

- chOpPMUPOBAHHOCTh CHOCOOHOCTH K BBIMOJIHEHUIO MPOEKTOB SKOJIOTHYECKU
OPUEHTHUPOBAHHOW  COLMAJIBHON  JESITENBHOCTH,  CBSI3aHHBIX C  DKOJIOTMYECKOM
0€30MacHOCThIO  OKpY’Kalolllell  cpeAbl, 3J0pPOBbEM JIIOAEH U TOBBILIEHHEM UX
DKOJIOTUYECKOMN KYJIBTYPBI.

o0wue Komnemenyuu:

OK 01. BpiOupate cnocoObl penieHust 3a1ad npohecCHOHANbHOU JeATEIbHOCTH
MPUMEHUTENBHO K pPa3INYHbIM KOHTEKCTaM

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPEICTBA [TOMCKA, aHAIN3a U UHTEPIPETALNH
uHpopmManuu ¥ HUHPOPMALMOHHBIE  TEXHOJOTMU  JUISl  BBIIOJHEHHS  3a1ad
npodhecCuoHaNbHOMN e TENbHOCTH.

OK 04. Db dexTuBHO B3aMMOCHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXpPAHEHHUIO OKPYKAIOIIEH Cpe/bl, pecypcocOepeKeHNIO,
NPUMEHSATh 3HaHUs OO0 M3MEHEHUHU KIUMaTa, NMPUHIMIBI OepeXxIIMBOro MPOU3BOACTBA,
3¢ (PeKTUBHO AEMCTBOBATh B UPE3BbIUAMHBIX CUTYAIUsAX

B pesynbrare ocBoenus yueonoro npeamera OVYII1.08 buosnorus Ha 6a3oBoM ypoBHE
00yJaroIIMICs JOJDKCH 3HATD:

31 6MOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIHUKY;

32 OCHOBHBIE MOJIOKEHUSI OMOJIOTMYECKUX TEOpUHM (KJIETOYHAs, 3BOJIIOLMOHHAsS
teopuss Y./lapBuna); yuenue B.M.Bepnaackoro o Ouocdepe; CyIIHOCTb 3aKOHOB
I".Mennenst, 3akOHOMEPHOCTEW U3MEHYUBOCTH;

33 cymHOCTh OHOJIOTMYECKUX IPOIECCOB: Pa3MHOKEHHUE, OIIOJIOTBOPEHUE,
JENUCTBUE UCKYCCTBEHHOTO M €CTECTBEHHOT'0 0TOOpa, POpMUPOBAHUE MPUCTIOCOOIEHHOCTH,

O6paSOBaHI/Ie BHUJIO0B, KPYTOBOPOT BCHICCTB U IPCBPAIICHHA OHCPTHUH B 3KOCUCTCMAX H



ouocdepe;

34 crpoeHHe OWOJIOTMYECKUX OOBEKTOB: KIIETKH; T€HOB M XPOMOCOM; BUIA H
AKOCUCTEM (CTPYKTYpa);

B pesynbrate ocBoenus ydeOHoro mpeamera OVYIL.08 buonorus oGyuarommiics
JOJKEH YMETh!

Y1 00BICHATH: posib OMONOTHH B ((OPMUPOBAHUH HAYYHOTO MUPOBO33PEHHUSI; BKIIA]
OMOJIOTUYECKUX TEOpUi B (HOPMUPOBAHHE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MHpA; €IWUHCTBO JKMBOM W HEXKUBOM MPUPOJIBI, POACTBO KHUBBIX OPraHU3MOB;
OTPULIATENBHOE BIIUSHUE AJIKOTOJIsl, HUKOTMHA, HAPKOTHYECKUX BEIIECTB HA Pa3BUTHE
3apoJblllla YEJIOBEKA; BIMSHUE MYTarcHOB HAa OPraHU3M YEJIOBEKA, SKOJIOTUYECKUX
(hakTOpOB Ha OpPraHU3MBbl; B3aUMOCBSI3M OPTraHU3MOB M OKPY’KAIOIIEH CpeJbl; TPUUUHBI
3BOJIFOLIUM, U3MEHAEMOCTH BUJOB, HAPYILICHUN Pa3BUTUS OPraHW3MOB, HACJIEICTBEHHBIX
3a00JIeBaHUM, MyTallui, YCTOMYMBOCTH U CMEHBI SKOCUCTEM; HEOOXOAUMOCTH COXPaHECHHUS
MHOTr000pa3usi BUJIOB;

V2 pemath >7eMeHTapHbIE OHMOJIOTHYECKUE 3aJauM; COCTaBISTH JJIEMEHTApHbIE
CXEMBbI CKpCIIMBAaHUS U CXEMbl MEPEHOCA BEIIECTB U DHEPTUM B IKOCUCTEeMax (ILIenu
MUTaHUsA);

Y3 npuBOIUTH NOpPUMEPHI: B3aUMOJCHCTBUS TE€HOB, TE€HHBIX M XPOMOCOMHBIX
MyTallMi; TOMYJSIUMK Yy Ppa3HbIX BHUJOB; HACJIEACTBEHHBIX M HEHACJIEIACTBEHHBIX
W3MEHEHUW, MyTallll, €CTECTBEHHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM;

Y4 npuBoAUTH T0KA3aTEIbCTBA: €IMHCTBA KMBOW M HEKUBOW MPHUPOJIBI, POACTBA

JKUBBIX OPIraHU3MOB, UCIIOJIb3Y: OMOJIOrNYECKHE TCOPHH 3aKOHEI U IIpaBHJId

5. COAEP’KAHUE YYEBHOI'O ITIPEIMETA

HaumenoBanue Coaep:xanue yueOHOro Mmarepuasia u GopmMbl OpraHu3anuu
pa3esIioB U TeM AeATeJIbHOCTH 00y4aloIuXCs

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH,
TEXHUYECKUMHU U APYTUMHU €CTECTBEHHBIMH HayKaMu, puiocoduei,
ATUKOM, 3CTETUKOI 1 ipaBoM. Posb Ouosnoruu B hopMUpOBaHUN

Tema 1. COBPEMEHHOI Hay4HOIl KapTUHBI MHpa. CucTemMa OMOJIOTHYECKUX HayK.
Beenenne. buoJsiorus kak | MeTto/ibl MO3HAHUS )KUBOHM NPUPOJIEI (HAOIIOIEHUE, SIKCIIEPUMEHT,
HayKa ONKCaHue, U3MEpEeHHe, KiIaccupuKaus, MOJSINPOBAHNE,

CTaTUCTHUECKast 00paboTKa TaHHbIX).
IIpakTuyeckas padora Ne 1. «Vcnonbp3oBaHNe pa3TUUYHBIX METOJIOB
IPU U3YYEHUH OMOJIOTUYECKUX 0OBEKTOBY




HaunmenoBanue
pa3iesioB U TeM

Coaep:xanue yueOHOro MaTepuasia u ¢opMbl OpraHu3anuu
AeATeTbHOCTH 00y4YarouXCs

Tema 2. ) KuBble cucTeMbl H
UX OpraHu3amnus

JKusble cucteMbl (OMOCHCTEMBI) KaK IIPEAMET U3YUCHUS OMOJIOTHH.
OTIM4Ke KUBBIX CUCTEM OT HEOpPraHu4ecKoi nmpupoabl. CBoHCTBa

OnocucTeM 1 X pazHooOpazue. Y poBHH OpraHU3alii ONOCHUCTEM:
MOJICKYJISIPHBIN, OpPraHOUHO-KJIETOYHBIN, OpraHU3MEHHBIH, TIOMYJISIIIMOHHO-
BHJIOBOH, SKOCHCTEMHBIH (OHOTeOIeHOTHYECKHI), OMOChEepHBIA.

Tema 3. XuMu4eckuii
COCTaB U CTPOEHHE
KJIeTKHA

XHUMHYECKHAH cOCTaB KIETKH. XUMHYECKUE DII€MEHTHI:
MaKpO3JIEMEHTBI, MEKPO3JIEMEeHThI. Boia 1 MUHEpalIbHBIE

BeniecTBa. OYHKINK BOJBI U MUHEpAJIbHBIX BELIECTB B KineTke. Ilonnepxanue
ocmotmdeckoro 6ananca. benku. CoctaB U cTpoeHHE OCIKOB. AMHHOKHCIIOTHI
— MoHOMepbl OenkoB. HeszameHuMbple ¥ 3aMEHMMbIE aMHHOKHCIIOTHI.
AMUHOKUCIIOTHBIH ~ COCTaB. YPOBHH CTPYKTYphl OE€JKOBOW  MOJEKYIBI
(mepBUYHAs, BTOPHYHAS, TPETUYHAS M YETBEPTHUHAS CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. bwmonormdyeckne GyHkmmm OenkoB. DepMeHTHI —
Ononornueckue Karanuzatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM LEHTP,
cyOctparHas cneruduanocts. Kodhepmentsr. Butamuabl. Otinunans gpepmeHTOB
OT HEOPraHWYECKHX KaTaln3aTOpoB. YTIEBOIBI: MOHOCAaxXapuisl (TIFOKO3a,
pubo3a u ne3okcuprbo3a), Aucaxapuisl (caxapos3a, JJAKT03a) U MOJUCaXapH/Ibl
(kpaxMai, TIHKOTEH, IIeJTio03a). buonornueckne (YHKIMK YTIIEBOJOB.
Jlununer:  Tpurnmmepunbl,  GocomMmHIB,  CTepouAsl. | HAapodMIBEHO-
ruapodoOHBIe CBoOMCTBa. bumonormdyeckne ¢yHKIMU IUmuaoB. CpaBHEHHE
VIJIEBO/IOB, O€JIKOB M JIMIHJIOB KaK HCTOYHUKOB JHEpruu. HykienHoBbIe
kucinotel: JJTHK u PHK. Hykneotuasl — MOHOMEpHI HYKJIEHHOBBIX KHCIIOT.
Crpoenne u ¢pynkruu JJHK. Ctpoerne n pynkmmun PHK. Bunsr PHK. AT®:
ctpoenue u QyHkiun. L{uronorus — Hayka o knetke. Kierouynas teopus —
npuMep B3aUMOJCHCTBHS HIed W (akToB B HAyYHOM MO3HaHWU. MeTobl
n3ydeHus: kietkn. Kierka kak 1enocTHas kuBas cucreMa. OO0Imue mpu3HaKd
KJICTOK: 3aMKHYyTasl Hapy>kHas MeMOpana, moiyiekysbl JIHK xak renetnueckumii
anmapar, cucTeMa CcHHTe3a Oenka. THIOBI KIETOK: 3yKapHOTHYecKas U
npokapuotndeckas. OCOOEHHOCTH CTPOSHHUS TPOKAPHOTHYECKON KIIETKH.
Kirerounas crenka 6akrepuii. CTpoeHHe 3yKapHOTHUCCKOH KieTKH. OCHOBHBIC
OTJIMYMA PACTUTENBHOW, >XMBOTHOM W TpuOHOW KieTku. [loBepxXxHOCTHBIE
CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAIWKC, WX (YHKIIUH.
[lnazmatnueckass memOpaHa, e€ cBoiictBa m (QyHKuuu. llurorurasma um eé
oprarouzbl. OnHomMemOpanubie opranousl kinetku: DIIC, anmapat ['onbmku,
mu30coMbl. [loryaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHJPWH, TUTACTHU/BI.
[Ipoucxoxmenue MUTOXOHAPUN W TutacTuA. Bumel turactua. HememOpanHbIC
OpraHoOWAbl KIIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPHUONH, PECHUUKH,
JKIYTUKU. OYHKIUU OpPraHOUIOB KIETKU. BritoueHus. J1po — peryiasTopHbIi
neHTp kietkn. CTpoeHHe sizpa: sjaepHas 000JoYKa, KaproIula3Ma, XpOMaTHH,
SITPBITIIKO. XpOMOCOMBI. TpaHCIIOPT BEMIECTB B KIIETKE.

IIpakTuyeckast padora Ne2 «l3yueHune cTpoeHust paCTUTEIHHON U )KUBOTHOM
KIJIETOK»

Tema 4.
Ku3HeneATeJHLHOCTD
KJIETKH

OOMeH BeIecTB, WM MeTa0oIM3M. AcCUMUIAIUSA (TUIACTHUYSCKHH OOMEH) U
JUCCUMWIISILMS (SHEPreTHUECKU 0OMEH) — JBE CTOPOHBI €IMHOI0 Ipolecca
MeTaboau3Ma. Poib 3aKOHOB COXpaHEHHs! BELIECTB M SHEPTUU B MOHWMAaHHUU
MeTabonu3ma. Tunel oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHsbIid. Poib
(dbepMeHTOB B 0OOMEHE BENIECTB M IPEBPAIICHUH SHEPTUH B KieTke. DOTOoCHHTES.
CeeroBass u TemHOBas (¢a3el ¢orocuHTe3a. Peaknum ¢dorocuHTE3A.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JUIS JKU3HU Ha 3emiie.
BnusiHne ycnoBuit cpenpl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHHS €TO
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX pacT€HUN XEMOCUHTE3. XEMOCUHTEZUPYIOIINE
OaxkTtepun. 3HaUeHUE XEMOCHHTE3a MAJS JKU3HU Ha 3emiie. DHEPreTHYeCKUi
oOMeH B kjeTke. PacmiernsieHne BeLIECTB, BBIACICHHE W AKKyMYJIHPOBaHHE
SHEPruH B KJIETKE. DTalnbl 3HEPreTHIeckoro oomena. I mukonus. bpoxxenue u ero
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BBl KucmopomHoe okucieHre, WM KIeTOYHOe AbixaHne. OKHCIUTENhHOE
dbochopunmupoBanre. DPPEKTUBHOCTH DHEPTETHIECKOTO oOMeHa. Peaknum
MaTpu4HOTO cHHTe3a. |eHermdyeckas wHpopMmamus u JHK. Peammsarms
TEHETHYCCKON HWH(pOpManud B KIETKe. |'eHeTHYeCKHH KOJ M €ro CBOMCTBA.
Tpanckpumnus — matpuunsnii cuaTe3 PHK. Tpancmsanus — OmnocuHTe3 OenKka.
Oramnpl Tpancismun. Komrpopadue aMuHOKUCIOT. Poitk pubocoM B OmocHHTE3€E
Oenka. Heknerounsie GpopMbl KU3HU — BHPYCHL. MICTOPHS OTKPBITHS BUPYCOB
(.. MBanoBckwii). OCOOEHHOCTH CTPOCHUSI W >KU3HEHHBIA IHMKI BHPYCOB.
Bakrepruodaru. bonesnu pacTteHMid, >KUBOTHBIX M YEIOBEKAa, BBI3BIBACMEBIC
Bupycamu. Bupyc ummynozneduiura uenoseka (B1Y) — Bo3oyaurens CI1M/a.
OOpatHast  TpaHCKpWIIMA, peBepTaza MW uHTerpasa. llpodmuiakruka
pacrpocTpaHeHus] BUPYCHBIX 3a00JICBaHHH.

IIpakTHyeckne 3aHsATUS: BoinogHeHne TecToB. Y CTHBIN OIpoc.

Tema 5. PazmHo:xeHHE H
HHAUBUIYAJIbHOE PA3BUTHE
OpraHu3MoB

KieToyHbI 1MKIJI, WM >KU3HCHHBIM IMKI KiIeTkd. WHTepdaza u Murtos.
[poreccrl, nmporekatonye B uHTepdase. Permmukaius — peakiusi MaTpUIHOTO
cuareza JIHK. Crpoenme xpomocoM. XpOMOCOMHBEIM HaOOp — KapHOTHIIL.
JMIutonaHbIE ¥ TalUIOWAHBIA  XPOMOCOMHBIC  HAaOOpBL.  XPOMATHUJIBI.
[utonorudyeckue OCHOBbI Pa3MHOXKEHUS W HUHAUBUIYAIbHOTO PAa3BUTUS

opranu3moB. [leneHue knetkn — wuro3. Cragum wmwurosa. Ilpouecchl,
MIPOUCXOASIINE HA PA3HBIX CTaAUAX MHUTO3a. BHOJIOTMYECKHI CMBICI MHUTO3A.
[Iporpammupyemasi rubenp KISTKH — amnonrto3. DopMmbl pa3MHOXKCHUS

OpraHu3MoB: Oecroyioe W 1MoyioBoe. Buapl 6ecronoro pasMHOXKEHHUS: IEJICHHE
HaJBoe, IIOYKOBaHME OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHueE,
BEreTaTHBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KIOHHUpPOBaHUE OPraHU3MOB, €ro
3HaYeHUe JUIsl celeKiuu. [looBoe pazMHOXKEHHUE, €ro OTIUYUS OT OECIIoJIOro.
Meiio3. Craguum wmeiosza. Ilporecchl, NMpoUCXOIdlllMe Ha CTaAusx Meilo3a.
[ToBenenue xpomocoM B Mmeitoze. Kpoccunrorep. buonoruueckuit cmpicn u
3HaUYeHUe Meiio3a. ['amerorenes — mpolecc 00pa3oBaHUs TOJOBBIX KJIETOK Y
JKUBOTHBIX. [10JI0BBIE XKene3bl: CEeMEHHUKH U sSIMuHUKH. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CIepMaTo30M, SHLEKIeTKa) — CIIepMaToreHes u
ooreHe3. (OCOOCHHOCTM  CTPOCHHUSI  SIMIEKIETOK W CIIEPMAaTO30HJIOB.
OmnonorBopenne. Ilaprenorenes. MuauBuayaisHOE pa3BUTHE (OHTOTEHE3).
OMOpuoHaNbEHOE pa3BuTHE (AMOpHOreHes). DTarbl 3MOPHOHAIEHOTO Pa3BUTHS Y
MO3BOHOYHBIX  XMBOTHBIX:  JApOOJIEHHE,  TacTpyJslHs,  OpraHOTeHE3.
[MocTamMOproHanbHOE  pa3BuTHE. THUMBI  MOCTAMOPHUOHAILHOTO — Pa3BUTHSL:
npsMoe, HempsiMoe (JIMYMHOYHOE). BimsiHue cpenpl Ha pa3BUTHE OPTaHU3MOB;
(akTopbl, CrIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE ypoAcTBa. PocT M pasBuTHe
pactenuii. OHTOTeHE3

LBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTaIi Pa3BUTHSL.

IIpakTHyeckast pabora Ne3 «l3yueHue cTpoeHHE MONOBBIX

KIJIETOK»

IIpakTuyeckue 3aHATHSA: BrInoIHEHUE TECTOB. Y CTHBIN OPOC

Tema 6. HaciencTBeHHOCThH
OpraHu3MoB

[Ipenmer u 3agaum reHeTuku. ictopus pa3Butus reHeTHKd. Posb
LUATOJIOTMH ¥ SMOPHOJIOTUU B CTAHOBIIEHUH T€HETHKHU. Britas
POCCHICKHUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE 'EHETUKH. MeToabI

TE€HETHKHU (TMOPUIOTOTHYECKHUH, UTOTCHETUYECCKUH, MOJIEKYJISIPHO-
reHetnyeckuii). OCHOBHBbIC T€HETHUYECKUE MTOHITHA. | eHeTHYeCKasi CHMBOJIHKA,
UCTIONb3yeMass B CXeMaxX CKpelVBaHHW. 3aKOHOMEPHOCTH HACIICJOBaHUS
MPU3HAKOB, yCTaHOBJCHHbIE . MenHaeneM. MoOHOrHOpPUIHOE CKpELIMBAHUE.
3akoH equHO00pa3us THOPUIOB TIEPBOTO TTOKOJIeH!Us. [[paBriIo TOMUHUPOBAHMS.
3aKkoH paciierieHus Ipru3HakoB. ['umoTe3a 4ucToThl ramet. [1oHoe 1 HemoHoe
JIOMHHUpOBaHUe.  JluruOpuaHoe  CKpeluMBaHHE. 3aKOH  HE3aBUCHMOIO
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HACJIEIOBAaHWS TPHU3HAKOB. lluTOoreHeTHMYecKne OCHOBBI UTHOPHIHOTO
CKpEeIIBaHHUs. AHanuzupymoniee CKpelllMBaHue. Hcnonb3oBanue
AQHAMBHUPYIOMIETO  CKPEIIUBAHUS [Tl  OMpPENeNeHHs TEeHOTHIa OCOOM.
CueruieHHOe HaclenoBaHue mpu3HakoB. Pabora T. Moprana 1mo cuerieHHOMY
HACJIEJOBaHWI0O TeHOB. HapymieHuwe creruieHuss TEeHOB B pe3yJbTare
KPOCCHHTOBEpa. XPOMOCOMHasl TeOpHs HACIEICTBEHHOCTH. | eHeTHdecKue
kapTel. ['enHetnka moma. XpoMOCOMHOE ONpeneNeHHe Moja. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOraMeTHele U TeTeporaMeTHblE OpraHU3MBI.
HacnenoBanue npu3HAKOB, CLEIJIEHHBIX € mosioM. M3MmeHumBocTh. Buasl
W3MEHYMBOCTH: HEHACJIEJACTBEHHAas W HaciencTBeHHas. Ponp cpensl B
HEHACJIECTBEHHOH W3MEHYMBOCTH. XapaKTepUCTUKA MOIU(PHUKALNOHHON
M3MEHUYMUBOCTU. BapuannoHHsIil psia 1 BapuanvoHHas kpuBas. Hopma peakumu
npu3Haka. KonmaecTBeHHBIE W Ka4eCTBEHHBIE IPU3HAKH W MX HOPMA PEaKIIHH.
CBoiicTBa MOAM(UKAIMOHHOW  W3MEHYMBOCTH. HacnencTBeHHas, wWiH
TeHOTHUIIMYECKasi, M3MEHUYMBOCTh. KOMOMHATHBHAs W3MEHUYMBOCTHb. MeWo3 u
MOJIOBOM TPOIlECC — OCHOBAa KOMOWHATHBHOW M3MEHYMBOCTH. MyTarmoHHas
M3MeHYNBOCTh. Kiaccudukamus MyTannii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
YacroTa v mpuanHEl MyTarmii. MyTareHnble pakTopbl. 3aKOH TOMOJIOTHYECKUX
panoB B HacienctBeHHoM wu3MeHunBocTd H. WM. BaBunoBa. BresnepHas
HACJIEICTBEHHOCTh M U3MEHYMBOCTb. | eHeTHKa yenoBeka. KapuoTum yenoBeka.
OCHOBHBIC METOAbl T'CHETHKH YeIOBEKa: TIeHEAJOTHYeCKHH, OJIM3HELOBBIH,
LIUTOT€HETUYECKUH, OMOXMMHYECKHUH, MOJIEKYJISIPHOT €HETUYECKUIA.
CoBpeMeHHOE OIpeNeieHne TeHOTUIA: MOJHOTEHOMHOE CEKBEHHpPOBaHHE,
TEHOTUIIMPOBaHKE, B TOM uuciie ¢ nomombto [P ananu3a. HacnencrBeHHbie
3a00j€BaHMs YeJIOBEKAa: TIe€HHbIEe O00J€3HH, OOJE3HHM C HaCJIEICTBEHHOM
MPENIPaCIIOIOKEHHOCTRI0,  XpOMOCOMHBIE  OonezHu.  Comarmyeckue U
reHepaTuBHbIe MyTarnuu. CTBOJOBBIE KIIETKW. lIpuHIHMITEI 3m0pOBOTO 00Opasa
JKU3HW, JUATHOCTHKH, MPOMWIAKTHKHA W JIEUYEHUS TEHETHUYECKUX OOJe3HEei.
Meauko-TeHeTHIeCKOe KOHCYIbTHPOBaHNE. 3HAYCHNE MEIUIIMHCKOW TeHETUKU
B MIPEIOTBPAIIICHNH U JICYCHUN T'€HETHUECKUX 3a00JIeBaHUI UeoBeKa.

IIpakTHyeckasi padora Ne 4. «CocTaBieHre U aHAIH3 POJIOCIOBHBIX YEJIOBEKa

Tema 7. Cenexknus
opranu3MoB. OCHOBBI
OMOTEXHOJIOTHH

Cenekuus Kak Hayka U TNpOLECC. 3apOXkIACHUE CENEKIUH U JTOMECTHKALHUS.
VYuenne H. M. BaBunoBa 0 NeHTpaX MNPOUCXOXKIEHHS M MHOrooOpasus
KyJNbTYpHBIX pacTeHuil. LleHTpbl IpouCcX0KAeHN JOMAITHUX )KMBOTHBIX. CopT,
nmopona, wmramM. CoBpeMEHHBIE METOABI  CEJNEeKIHMU. MaccoBeli U
WHIWBUAYaJIbHBI OTOOpBI B CENEKUMM PACTeHUH M KHUBOTHBIX. OIeHKa
JKCTEephepa. bimskopoicTBEHHOE CKpelBaHue — WHOpUIAUHT. UncTast TNHUSL.
CkpeuBanue 4UCThIX JuHHMHA. ['erepo3uc, wnm ruOpuaHas  cuia.
HeponcteenHoe ckpemuBanne — ayTOpuaunr. Otnanéunas rudpuausanns u eé
ycnexu. VICKyCCTBEHHbI MyTareHe3 1 MOJIyYeHUE MOMUIUIOnI0B. JlocTuxeHus
CEeJIEKIIMM PACTEHHM, >KUBOTHBIX W MHKpPOOPTaHM3MOB. buoTexHomorus kax
oTpacib IPOU3BOACTBA. | eHHAs! HH)KEeHEepusl. DTarlbl CO3AaHUS PEKOMONHAHTHON
JHK wu Ttpancrennsix opranuzmMoB. Kiietounas wunxkeHepus. Kierounsle
KyJabTypbl. MUKpPOKIOHAJIBHOE pa3MHOXEHHE pacTeHuil. KiioHupoBanue
BBICOKOITPOAYKTUBHBIX CEIbCKOXO3AHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U
stndeckue npodsemsl. MO — reHeTuueckd MOIUGULIMPOBAHHBIE OPTaHU3MBI

Tema 8
IBOJIIOLIMOHHASA
ouoJsorus

IIpennocbulky BO3HUKHOBEHHS 3BONIOIIMOHHON TEOPHHU. DBOIIOLMOHHAS TEOPHUs
u e€ mecto B Ouosoruu. BnusiHME HBONIOLIMOHHOW TEOpPUHM Ha Ppa3BUTHE
Ooumornorun u npyrux Hayk. CBuaerenbcTBa 3Boonnu. [lazeoHTonormueckue:
MOCIIEI0BATEIbHOCTD TIOSBICHUS BHUAOB B MAJCOHTOJIOTHYECKOW JIETOIMHUCH,
nepexoansie popmbl. bruoreorpaduueckue: cxoacTo u paznuuue dGayH u ¢iop
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MaTepPUKOB H OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA M PA3ININSI SMOPHOHOB
pasHBIX BUAOB MMO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJIOTWYHBIE, PYIOUMEHTapHBIE  OpTraHbl, AaTaBU3MBL  MOJEKYISIpHO-
OMOXMMHYECKHE: CXOJICTBO MEXAHM3MOB HACIEICTBEHHOCTH W OCHOBHBIX
METa0OJIMYECKHX MyTeH Yy BCEX OPraHU3MOB. OBOMIOLMOHHAs Teopus Y.
Hapeuna. IlpeAnochikM BO3HUKHOBEHUS JapBUHW3MA. JIBIOKYyIIUE CHIIBI
SBONMIOLMK  BuUAOB 1o JlapBuHy (M30BITOYHOE  pa3sMHOXKEHWE  TIpU
OTPaHUYEHHOCTH PECYpCcOB, HeomlpeaenéHHas HW3MEHYHBOCTh, Ooprba 3a
CYLIECTBOBaHUE, ECTECTBEHHBIH OTOOp). CHHTETHMYECKash TEOpHsl SBOJIOIHU
(CTD) u eé€ ocHoBHBIE TOJ0KEeHHUI. MuKposBomtorus. [lomyssmust kKak earnHUTA
BHIa W 3BOJIfoNMH. J[BrKymye cuibl ((haKTOpHI) 3BOJIONHMHA BHIOB B IIPHPOJC.
MyTalMoOHHBIH TPOIlECC U KOMOWHATUBHAS HM3MEHUYMBOCTH. [lomyssIoHHBIC
BOJHBI W npeiid reHoB. M3omsmmss n murpanus. EcTecTBeHHBIM 0TOOD —
Hampapigomuid  (GakTtop dBoMOIUH. DOpPMBI  €CTECTBEHHOTO  0TOOpA.
[TprucnocoOIeHHOCTh  OPraHW3MOB KakK pe3yinbTaT dBoJionud. [lpumepsl
MPUCTIOCOONICHUH y OpraHu3MoB. ApoMopdo3bl W HAWOoaAanTanud. Bug u
BrunoobOpazoBanmne. Kpurepun Buma. OcHOBHBIE (GOPMBI BHI000PA30BaHUS:
reorpaduueckoe, 3Kojormueckoe. MaxkposBomonusa. DopMmel  IBONFOIHM:
¢duneTnyeckas, AMBEPreHTHAs!, KOHBEpreHTHas1, MapajuienbHas. HeoOpaTuMocThb
sBomonMK.  [IpoWcxokAeHWEe  OT  HECHeNHaTu3UpOBAaHHBIX  MPEIKOB.
[Iporpeccupyroras crernuanu3anis. AJanTHBHAS PaTHAISL.

Tema 9. BosHukHOBeHNE U
pa3BuUTHE KU3HMA HA 3emJie

JloHay4yHbIE€ NpEACTABICHUS O 3apOKACHUH KU3HU. HayuHbie
TUIIOTE3bI BO3HUKHOBEHUS KU3HN Ha 3eMIre: aOnoreHes 1
naHcrnepMus. XuMU4ecKas 3BOJONMs. AOUOTeHHBIN CHHTE3

OpraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX.  OJKCIEPUMEHTAIBHOE
MOATBEP)KICHNE XMMHUUYECKON 3BoronMu. HauanmpHble 3Tambl OMOIOrHUECKON
sBoronmu. ['mmoreza PHK-mupa. ®opmupoBanne MeOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIJIETKHU. [IepBbie KIeTKH U uX 3BOdIONM. PopMUpOBaHUE
OCHOBHBIX T'PYIHI >KMBBIX OpPraHU3MOB. Pa3zBuTue *XU3HM Ha 3eMie MO 3paM H
nepuonam. Karapxeit. Apxeiickast u mpotepo3orickas 3pal. [laneo3olickas spa u
e€ rmepuoabl: KEMOPHICKHI, OpPJOBUKCKHMA, CHUJIYPHUCKHA, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, epMckuil. Me3o30iickas 3pa U €€ mepuoabl: TPUACOBBII,
opckuii, MenoBod. KaitHo3oiickass 3pa M €€ MNEepUOIbL: MaJCOreHOBBIM,
HEOT€HOBBIM, aHTPONOIEHOBbINA. XapaKTEPUCTUKA KJIMMATa U TE€OJIOrMYECKUX
nponeccoB. OCHOBHBIE 3Talbl 3BONIOLUKM PACTUTENBHOIO M KUBOTHOTO MHpA.
Apomopdo3bl y pacTeHU M KHUBOTHBIX. llosiBIIeHHE, paclBeT W BBIMHUpPAHHE
TPYNI KUBBIX OpraHn3MoB. CucTeMa OpraHHYecKOro MHpa Kak OTpa)KeHHe
sBoOLMH. OCHOBHBIE CHUCTEMATHYECKHE TPYMIbl OPraHU3MOB. OBOJIOLHUA
yesoBeKa. AHTPONOJOrMs Kak Hayka. PasBuThe mpencTaBIeHU o
MIPOMCXOXKJIEHUHN YesloBeKa. MeTonpl n3ydeHus aHtpororenesa. CxoicTtBa u
pasiauuusl 4enoBeKa M JKMBOTHBIX. CHCTEMaTHUECKOE IOJIOKEHHE YeNlOBeKa.
JBwxynie cuisl (hakTopsl) aHTporiorenesa. HacieacTBeHHas H3MEHYHBOCTD U
€CTEeCTBEHHBI 0TOOp. OOLiecTBEHHBI 00pa3 >KW3HHU, M3TOTOBICHUE OPYAMH
Tpyda, MbIIUIeHHE, pedb. OCHOBHBIE CTaJAWM U BETBH HBOJIOLUU YEIOBEKA:
aBcTtpanonureky, YemnoBek ymenbiii, Yenoek npsmoxoasmuid, Yemosek
HeaHAepTabCKUH, Yenosek pazymMHbli. Haxoaku nCKkomaeMbIX OCTaHKOB, BpeMs
CyIIECTBOBAaHMSI, 00JIACTh PaCIpPOCTpaHEHHUsI, 00BEM TOJIOBHOTO MO3ra, oOpas
XKU3HU, opyus. Yenoseueckue pachl. OCHOBHBIE OOJIBIINE PAChl: €BPOTIEOUIHAS
(eBpasmiickasi), Herpo- aBCTpaJioWJHas (SKBATOpPHAIbHAS), MOHIOJIOWAHAS
(a3smarckoamepukaHckas). YepTbl IPUCIOCOOIEHHOCTH  HpeACTaBUTEICH
YEJIOBEYECKHUX pac K YCIOBHUSM CyIIeCTBOBaHM. EAMHCTBO YemoBedecKux pac.
KpuTtnka conuagsHOro JapBUHHU3Ma U pacu3Ma.

Tema 10. Opranusmsl n
OKpYyKaIIas cpeaa

DKoJorus Kak Hayka. 3aJaun U pa3aelibl SKOJOTHH. MeTo bl
AKOJIOTUYECKUX UCCIIEIOBAHUHN. DKOIOTHIECKOEe MUPOBO33PEHUE COBPEMEHHOTO
yenoBeka. CpeJibl 0OUTaHHs OPTaHU3MOB: BOJIHAS,
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HaunmenoBanue
pa3iesioB U TeM

Coaep:xanue yueOHOro MaTepuasia u ¢opMbl OpraHu3anuu
AeATeTbHOCTH 00y4YarouXCs

Ha3eMHO-BO3/IyIIHAsl, IIOYBEHHAs, BHYTPHOPTaHM3MEHHAs. OKOJIOTHYECKUE
¢aktopel. Kmaccudukamuss sxojormyeckux  (aKTOpPOB:  aOMOTHYECKHE,
OMOTHYECKHE W AaHTpOIOTeHHbIe. JlelicTBHE SKOJIOrMYecKuX (PakTOpoB Ha
opranm3Mbl. AOuoTHdYeckue (aKTOpPBI: CBET, TeMIeparypa, BIaXHOCTb.
®doronepuoausm. Ilpucmnocobnennss opraHu3MoB K JEHCTBHUIO aOHMOTHUECKHX
¢axTopoB. buonornueckue putmel. bruotnueckue gpakropel. Buasl OnoTHUECKUX
B3aMMOJICHCTBHI: KOHKYPEHIUS, XHWIIHUYECTBO, CHUMOHMO3 U €ro (opmsl.
[Mapazutu3m, Koomepauusi, MYTyalu3M, KOMMEHCaIu3M (KBapTHPaHCTBO,
HaxJeOHMYEeCTBO). AMeHcanu3M, HEUTpanmu3M. 3HayeHHe OHMOTHYECKUX
B3aMMOJICHCTBHI JUTS CYIIECTBOBAHMS OPTaHU3MOB B IPHPOIHBIX COOOIIECTBAX.
OKOJIOTHYECKHE  XapaKTepPUCTHKU  momymauud. OCHOBHBIE — ITOKa3aTelH
MOMYJISIMU: YUCICHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
mMurpanys. lnHaMuKa YUCISHHOCTH NONYISINN B €€ PeryJIsius.

Tema 11. Coo0urecTBa u
IKO0JIOTHYECKHe
CHCTEMbI

Coo0miecTBO OpraHn3MoB — OwuoneHo3. CTpyKTypbl OHMOIIEHO3a: BHAOBA,
MPOCTPAHCTBEHHAs, Tpoduueckas (ruiieBas). Bumbl- nomuHantel. CBs3u B
OnoleHO3€e. DKOJIOrHYecKre CUCTeMEBI (3kocucTeMbl). [loHsATHE 00 SKOCHCTEME U
ouoreorneHoze. DYHKIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYIEHTEHI,
KOHCYMEHTBI, peAYIeHThI. KpyroBOPOT BEIIECTB M MOTOK DHEPTHUU B IKOCUCTEME.
Tpoduyeckue (muILEBBIE) YpOBHU SKOCHCTeMbI. [luWieBble Lenu W CETH.
OCHOBHBIE TIOKA3aTEeNI DKOCUCTEMBL: OHoOMacca, MPOAYKIHUSA. DKOIOTHUYECKHE
MUPAMUJIBL.  TIPOJYKIUH, YHUCICHHOCTH, OuomMacchl. CBOWCTBA HSKOCHUCTEM:
YCTOMYMBOCTh,  caMmoperymsmusi, pa3Butue. Cykneccus.  [Ipupomnsie
9KOCHCTEMBI. JKOCHCTEMBI 03€p M peK. OKOCHUCTeMa XBOMHOTO WIH
HIMPOKOJIUCTBEHHOTO Jieca. AHTPOIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBL.
Vpb6oskocrucTeMbl. bronornyeckoe U X03IMCTBEHHOE 3HAUCHHE arpOIKOCUCTEM
u ypboskocucreM. bropazHoobpasue Kak (GakTop YCTOHYMBOCTH IKOCHCTEM.
CoxpaHeHne OWONOTHYECKOTO pa3HooOpasusi Ha 3emne. Yuenue B.U.
Bepaanckoro o 6uocdepe. I'panuisl, coctaB u cTpykTypa Onochepsl. JKupoe
BemecTBO u ero QyHkuun. OcobeHHocTH Ouocdepsl Kak TiI00anbHON
dKOoCcHCTEeMbl. J[MHaMHuYecKoe paBHOBECHME M OOpaTHasi CBs3b B Ouocdepe.
KpyroBopoTsl BemecTB ¥ OMOTCOXMMHUYECKHE IUKIBI 3JIEMEHTOB (yriepoja,
azota). 30HaIBHOCTh Ouochepnl. OCHOBHBIE OHOMBI Cymid. BojHbIE OHOMBI.
YenopeuecTBO B OMochepe 3eMin. AHTPONOTCHHbIE W3MEHEHUS B Ouocdepe.
I'moGanbHble dKONOrHYeckHe MpoOsemMbl. COCYIIECTBOBAHUE MPHPOIBI U
yenoBeyecTBa. CoxpaHeHHe OHOpa3HOOOpa3uss KAk OCHOBAa YCTOHYMBOCTH
orocdepsl. OcHOBA PaIMOHATILHOTO YIIPaBJICHHs IPUPOAHBIMU PECYpPCaMU U UX
ucnosb3oBaHue. JIoCTIKeHNs OMOIOTHH U OXpaHa MPUPO/IBL.

KonTtposbhas padora Nel

IIpakTHyeckne 3aHATHS: BHITIOJHEHUE TECTa

6. TEMATHYECKOE IIVTAHUPOBAHHUE 110 YYEBHOMY IIPEJMETY

Ne

n/ HaumeHoBaHMe pa3aesioB U TeM Bceero | Jleknus Tpaxtuuec | Jlaoparopu
o KHe pa0oThl | ble padoThI
1 Brenenue. buonorust kak Hayka 1

2 2KuBble cUCTEMBI U UX OpraHHU3aLUs 1 4

3. | X¥MHYECKH COCTaB M CTPOCHUE KIETKH 2 2

4. | )KuzHenesTeaIbHOCTh KICTKH 2 4

5. | Pa3amMHOXeHHE ¥ HHAWBHUIYaJbHOE pa3BUTHE 2 2

OpTraHU3MOB

6. | HaciencTBeHHOCTh OpraHM3MOB 2 2

7. | Cenekuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHU 2 2

8. | DBomonKoOHHas OUOIOTHS 4 2
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[paktuuec | JlabopaTtopun

n/ HaumeHoBaHMe pa3aesioB U TeM Bcero | Jlekuus
I KHe padoThl | ble padoThI
9. | Bo3HMKHOBEHHE U pPa3BUTHUE KU3HU Ha 3emiie 4 2
10. | Opranusmsl U OKpYXKaromas cpeaa 2 2
11. | Coob1recTBa ¥ 3KOJIOTHYECKAE CUCTEMBI 2 2
Hroro: 48 24 24

[Ipn peanuzanuu coaepkanus 0011e00pa30BaTENILHOIO YYeOHOrO IMpeaMeTa

«buosorusy» B npenenax ocsoeHust OINOIT CITO na 6a3e ocCHOBHOTO 00111€TO 00pa30BaHUs

C IIOJIYYCHUCM CPCOHCTO O6HIGFO 06p&30BaHI/IH:

Bua yueOHoii padoThl

O0BbeM yacoB

MNPAKTUYICCKUC 3aHATHA

O0beM 00pa3oBaTeIbHON IPOrPaAMMBbI 48
Oo6s13aTe/ibHAsI ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 48

B TOM YHCJIE:
JICKITAN 24
24

J'Ia60paTOpHHe 3aHATUA

Y4eOHBIM IUIaHOM
HE MPETYCMOTPEHO

Camocmosmenvuas pa60ma 06)/1[61}01/146200}1

Y4eOHBIM IUIaHOM
HE MPETYCMOTPEHO

Koncynomayuu

Hpomeofcymoqna}l ammecmauus 6 ¢0pM€ 3auema c 01{81—”('017
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7.YYEBHO-METOINYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1. Onucanue mamepuanbHo-mexHu4ecKkou 6a3ovl, HeOOX00UMOI 0N OCYULeCm /1eHUA

06pa303am €JIbHO20 npouecca

N OcHAaIEeHHOCTH CHennaJbHbIX
HaumeHoBaHMe crielUAIbHBIX NOMELEHU I H . N
Ne ni/n . M noMeneHu i " NoMeneHu i Jif) §:
NMoMelIeHHii VI CAaMOCTOSITeJIbHOI PadoThI .
CaMOCTOSITEILHOH padoThI
Kabunet nadopmaruku; 1. docka y4yeOHas
ayJIUTOpUS JJIs TPYNIOBBIX U MHAUBHAYaIbHBIX |2. Pabouee mecTo mpenojaBaTens
KOHCYJIBTALIUM, TEKYILIEro KOHTPOJIS U 3.Kommext yueOHOU Mebenn
IPOMEKYTOUHOM aTTecTaIiu. Ha 25 uern.
1. 4140586, 4. CranMOHapHBI ~ MYJIBTUMEAUINHBINA
ActpaxaHckasi 00J7acTh, I. ACTpaxaHb, KOMILJIEKT;
yi. HaGepexnas 1 Mas, 117, 5. Hocryn B cets Uurepuer: Wi-Fi-touka
JOCTya C MPOMYCKHOH CIOCOOHOCTBIO
100Mowur\c.

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeunsi)

@) OCHOGHAA yYyeOHaA numepamypa:

1. KoncrantunoB B.M. u nap. buonorus s npodeccuit U cnenuaibHOCTEH
TEXHUYECKOTO M  €CTECTBEHHO-HAay4yHOro mnpoduieil: y4eOHUK ISl  CTYIEHTOB
podeCCUOHANIBHBIX 00pa30BaTENIbHBIX OpraHu3alui , OocBauBarOUUMX Mpodeccur u
cneunanbHocT CIIO. - M. 2019

2. Yeo6wmme H.B., T'puneBa I'.I'. buonorus: yd4eOHMK [Js CTYACHTOB
MpoQeCCHOHANIBHBIX 00pa30BaTeIbHBIX OpTraHMU3aluil , OCBaMBAIONIMX Mpodeccuu u
crnenmansHoctu CIIO. M.,- 2019

4., KoncrantunoB B. M., UYemumse 1. b. DOkxojorudyeckue OCHOBBI
npupoaonoias3oBanus. — M., 2020.

Jlna npenooasamenceii

M. B. MeToanueckre peKOMEH/IAlNK K MPENoIaBaHuIo Kypca « IKosiorusi MocKBbI U
YCTOWYHMBOE PA3BUTHUE.

— M., 2011.

Aprynosa M. B., Konecosa E. B. Ilpaktukym no kypcy «Ikojoruss MoOCKBBI U
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yCcTOMUYnBOE pa3Butue». — M., 2011.

Mapdenun H.H. PykoBoaCTBO MO npenopaBaHUIO SKOJOTUU B paMKaX KOHIICTIIIHH
YCTOWYHUBOTO pa3zButus. — M., 2012.

[TpumepHas ocHOBHasi 00pa3oBaTeibHas MpOrpaMMa CpeIHero o0Iero 0opa3oBaHus,
0J100peHHHAsI pelIeHuEM

dbenepabHOTO y4eOHO-METOANYECKOTO OOBCAMHEHHS M0 00meMy 00pa30BaHUIO
(mpoTtokou ot 28 uroHs 2016 1. Ne2/16-3)

HNHTepHeT-pecypcCsl

www. ecologysite. ru (KaTanor skojgoruueckux camTos).

www. ecoculture. ru (CaiiT 3K0JIOTHYECKOTO MPOCBEIICHUS ).

www. ecocommunity. ru (MudopManmoHHblid cailT, oCBeHIAIOMMN TPOOIEMbI
HKOJIOTUHU
8.O0COBEHHOCTHU OPTAHU3AIIUU OBYYEHMUS J1JIs1 THBAJIUIOB U JINI

C O'PAHUYEHHBIMH BO3MOXKHOCTAMU 31I0POBbS

I[J'ISI o6yqa10mnxc;1 M3 Y1 CJIa MTHBAJIMAOB U JIML C OTrPpaHNYCHHBIMHY BO3MOKHOCTAMU
300pOBbiA Ha OCHOBAHHH IITMCbBMCHHOI'O 3asdBJICHUA y‘l@6HBII>i mpcamMeT «buoaorus»
peaIn3yCTCAa C YUCTOM 0ocoOeHHOCTEH HCI/IXO(bI/IBI/ILIeCKOF O pa3BUTHA, WHAWBHAYAJIbHBIX
BO3MOXKHOCTEH U COCTOSIHUS 3A0POBbA (ZIEUIGG — HHIUBUAYAJIbHBIX OCO6GHHOCT€I>1).

9. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA

YUEBHOI'O ITPEJMETA
®opMbI U METObI
§ KOHTPOJISI M OLIEeHKH
s pe3yJIbTaTOB 00y4eHHs
PesyabTaThl 00yueHus 2 IIposepsiem Texywumit TIpomesx
(IMYHOCTHBIC, IPeIMETHBIE, = ble YMEHUS KOHTPOJIb yTO4Hast
MeTanpeaMeTHbIe) g U 3HAHUSA aTTecTall
s ns
=
Jluunocmmueuie
- OCO3HaHUE 00y4aOITUMUCS JIP1 31, 32,33,34. [IpakTnueckue
POCCHICKOM TpakIaHCKOW UICHTUYHOCTH; V1,2, V3,V4 3QHSTHUS. 3auer
Brinmonnenue N
. | OIEHKOU
TECTOB. Y CTHBII
onpoc
- TOTOBHOCTh K CaMoOpa3BUTHIO, | JIP2 31, 32,33,34. [IpakTrueckue
CaMOCTOSITEJIBHOCTH U CAMOOIIPEIEIIEHUIO; V1,V2,V3,V4 3aHATHS.
3auer ¢
Brmonnenue .
. | OIlEHKOM
TECTOB. Y CTHBIM
onpoc
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- HaJIMYMe MOTHUBAIMU K oO0y4yeHuto u | JIP3 31, 32,33,34. | IlpakTuueckue
JINYHOCTHOMY Pa3BUTHIO; V1,¥2,¥3,Y4 | 3andarus. Jauer o
Brimonnenue .
. | OLlEHKOH
TECTOB. Y CTHBIU
onpoc
- pacuMpeHue xKu3HeHHoro ombita u | JIP4 | 31,32,33,34. | [IpakTtuueckue
OTBITA JICATEILHOCTH B MPOIECCE peallh3alluu V1,Y2,Y¥3,V4 | 3anarus. 3auer ¢
OCHOBHBIX HaNpaBJICHUM BOCHUTATEIbHOU Brimonnenue OLEHKO
JICATCIILHOCTH, B TOM 4YHCJI€ B 4YacTH: TECTOB. Y CTHBIN
rpakIaHCKOTO BOCITUTAHUS: onpoc
- chopmupoBaHHOCTh TpaxaaHckoi | JIP5S | 31,32,33,34. | [Ipaktuueckue
MO3HUIMK OOYYaIOIIerocsi Kak aKTHBHOTO U V1,Y2,¥3,V4 | 3agarus. 3auer c
OTBETCTBEHHOI'O qJIcHa POCCHIICKOTO Brimonnenue OLICHKO
00111ecTBa; MaTPUOTHIECKOTO BOCITUTAHUS: TECTOB. Y CTHBIN
onpoc
- copMupoBaHHOCTH poccuiickoit | JIP6 | 31,32,33,34.
TPKJAHCKOW HJIEHTUYHOCTH, TMAaTPUOTH3MA, V1,Y2,¥3,V4
IIpakTuueckue
yBaXXEHUs K CBOEMY Hapoay, 4YyBCTBa e
OTBETCTBEHHOCTH Tiepen PonuHol, ropaoctu ’ 3auer ¢
o o . Brimonnenue .
3a CBOM Kpai, cBOIO PoauHy, CBOM S3bIK U . | omeHKOM
TECTOB. Y CTHHIU
KYJIBTYPY, MPOIILIOE u HACTOSIIEE OLPOC
MHOT'OHALIMOHAJILHOTO Hapona  Poccuu; P
JTIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
- OTBETCTBEHHOE OTHOIICHHE K cBouM | JIP7 | 31, 32,33,34.
IIpakTuueckue
poautensM U (WIM) APYTHUM 4iI€HaM CEMbH, V1,¥2,V3,Y4 -
CO3JAaHUI0O CEMBbM Ha OCHOBE OCO3HAHHOTO ‘ 3auer ¢
. e Brimonnenue .
MPUHATHAS I1IEHHOCTEH CEMEHHON KU3HH B . | oIeHKOM
TECTOB. Y CTHHIU
COOTBETCTBUM C TpaJulUsIMH  HApPOIOB OLIDOC
Poccun; 3cTeTHUIECKOro BOCIINTAHUS P
- 3CTETUYECKOE OTHOIIeHWe K mupy, | JIP8 | 31,32,33,34. | [Ipaktuueckue
BKJIIOYAs OCTETUKY OBbITa, HAy4YHOTO U V1,Y2,Y¥3,V4 | 3anarus. 3auer
TEXHUYECKOIO0 TBOPYECTBA, CIOPTa, Tpyda U Brmonnenue OLEHKOI
00IIECTBEHHBIX OTHOIIECHUH; TECTOB. Y CTHEIN
onpoc
- chopmupoBaHHOCTh 310poBoro u | JIP9 | 31, 32,33,34. | IIpaktuueckue
0e3o0macHOro o0pasa >KU3HHU, OTBETCTBEHHOTO V1,V2,V3,Y4 | 3ansartus. Jauer ¢
OTHOIIIEHUS K CBOEMY 3JI0POBBIO; TPYIOBOTO Brimonnenue OLEHKOIH
BOCIIUTAHUS TECTOB. Y CTHBIU
ompoc
- TOTOBHOCTH U cmocobHocts K| JIPI0 | 31,32,33,34. | IIpaktuyeckue
o0pa3oBaHMI0O M  CaMOOOpa30BaHUIO  Ha V1,Y2,¥3,V4 | 3anarus. Jauer o
MPOTSKEHUU BCEU JKU3HU; Brinmonnenue .
. | OIlEHKOH
TECTOB. Y CTHHIU
onpoc
- chopMupoBaHHOCTH 3Kojoruueckout | JIPI1 | 31, 32,33,34.
[IpakTnueckue
KyJbTYpbl, TOHUMAHUE BIUSHUSA COUHAIBHO- V1,Y2,¥3,V4 ARSI
SKOHOMHUYECKHUX TMIPOILIECCOB HA COCTOSTHUE ) 3auer ¢
o o Brmonnenue .
MIPUPOTHON U COIMAIBHON CPEJIbl, OCO3HAHUE OIICHKOM

rJ100aJIbHOTO
po0JieM;

XapakTepa OKOJIOTHYCCKHX

TECTOB. Y CTHBINA
onpoc
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- OCO3HAHHE LIEHHOCTH HAYYHOUI JIP12 | 31,32,33,34. | [IpakTtuueckue
JEATEeIIbHOCTH, TOTOBHOCTh OCYILIECTBIISITh V1,Y2,¥3,V4 | 3agarus. 3auer ¢
MIPOEKTHYIO U UCCIIEI0BATENHCKYIO Brimonnenue OLCHKO
NEeATEIbHOCTh MHANBUIYATBLHO U B TPYIIIE TECTOB. Y CTHBIU
onpoc
Memanpeomemmnule
- OBJIaJICHUE yYMEHHMsMHU U HaBbikamu | MII1 | 31,32,33,34. | [Ipaktuueckue
Pa3IMYHBIX BHJIOB M03HaBaTeILHOMN V1,Y2,V3,V4 | 3agarus. Jauer ¢
NESATEIBHOCTH ISl U3YYEHUS! Pa3HBIX CTOPOH Brimonnenue OIEHKO
OKpY>Kalollle Cpelibl; TECTOB. Y CTHBIN
onpoc
- TNpPUMEHEHHE OCHOBHBIX MeronoB | MII2 | 31,32,33,34.
[IpakTuueckue
IMO3HAHUS (ommucanws, HAOJIIOICHUS, V1,¥2,V3,Y4 -
SKCIIEPUMEHTa) IS H3YyYCHHS Pa3IMYHBIX ' 3auer ¢
P . ) A i P o Brimonnenue .
MPOSIBJICHUI aHTPOIIOTEHHOTO BO3/ICUCTBUS, C .. | OIlCHKOMH
TECTOB. Y CTHBIN
KOTOPBIMH BO3HHUKACT HEOOXOIMMOCTh OLIDOC
CTAJIKUBAThCS B PO ecCHOHATILHOH cdepe; P
- YMEHHUE ONpeneniaTh uenu u 3agauu | MII3 | 31,32,33,34. | [Ipaktuueckue
NEeSTEIbHOCTH, BBIOMPATh  CpPEACTBA  HX V1,¥2,V3,Y4 | 3ansarus. Jauer ¢
JTOCTH)KCHHS Ha MPAKTHKE; Brimonnenue .
. | OLICHKOH
TECTOB. Y CTHHIU
onpoc
- YMEHHUE WCHOJb30BaTh pasznuuneie | MII4 | 31,32,33,34. | [Ipaktuueckue
WCTOYHUKM Ui [OJY4YEHUsT  CBEJACHUU V1,V2,V3,Y4 | 3ansartus. Jauer o
DKOJIOTHYECKOM HaIPaBJICHHOCTU u Brimonnenue OLEHKOI
OIICHHUBATh ce JIOCTOBEPHOCTh ISt TECTOB. Y CTHBII
JIOCTHLKEHMS ITOCTaBJICHHEIX 1ICJICH U 3a/a4; onpoc
Ilpeomemmnuwie:
- ¢(hOopMHUPOBAHHOCTH MPECTABICHUN 111 31, 32,33,34.
o [IpaxTueckue
00 DSKOJIOTMYECKOW KYJIbType KakK YCJIOBUHU V1,V2,¥3,V4
. 3aHATHUS.
JOCTHOKEHHS YCTOMUYMBOIO 3ader ¢
Brinmonnenue N
(cO6amaHcHpOBAaHHOTO) pa3BUTHs OOIIECTBA U . | oueHko#
TECTOB. Y CTHHIU
MIPUPOJIbI, SKOJOTUUYECKHUX CBS3IX B CUCTEME
onpoc
«UEeJIOBEK-00111eCTBO-TIPUPOIAY; p
- ¢(hOpMUPOBAHHOCTH 3KOJIOTUYECKOTO 112 31, 32,33,34.
MBIIIUVIGHUSI W CIIOCOOHOCTH YUYWUTHIBATH U V1,V2,V3,V4 | [Ipaktuueckue
OILICHMBAaTh DKOJOTHYCCKUE IIOCICACTBHSI B 3aHSITHUS. 3
ayer ¢
pa3HbIX cdepax IesTeTbHOCTH; Brimonnenue .
. | OIlEHKOH
TECTOB. Y CTHHIU
onpoc
- BJIAQJACHUE YMEHHUSIMH TNPHUMEHATH 113 31, 32,33,34. | [IpakTuueckue
JKOJIOTUYECKHE 3HAaHUSA B  KU3HEHHBIX V1,¥2,V3,Y4 | 3agarTus. 3auer
CUTyalMsiX, CBS3aHHBIX C BBIIOJTHEHUEM Brimonnenue OLEHKO
TUNUYHBIX COUUAIBHBIX POJIEH; TECTOB. Y CTHBIN
ompoc
- BlIaJicHUE 3HAHUSIMH DKOJIOTHYECKUX 114 31, 32,33,34.
[IpakTnueckue
WMIEPATUBOB,  TIpaXJAAaHCKUX  TMpaB U V1,Y2,¥3,V4 ARSI
o0s3aHHOCTEH B O0NAcCTH  DJHEPro- W ' 3auer ¢
Brmonnenue .
pecypcocOepekeHHs B MHTEpecax COXpaHEHUS OIICHKOM

OKpYyXarolen Cpebl,
0€30IaCHOCTH JKU3HH;

3JI0POBBSI u

TECTOB. Y CTHBINA
onpoc
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- chopMHpPOBAaHHOCTH JTUYHOCTHOTO 15 31, 32,33,34. | IlpakTuueckue
OTHOIIICHUS K OKOJOTHYECCKUM IICHHOCTSIM, V1,Y2,¥3,V4 | 3agarus. 3auer ¢
MOpaJIbHOU OTBETCTBECHHOCTH 3a Brmonaenue OLICHKO
SKOJIOTHYECKHE MOCIIENCTBUS CBOUX NEHCTBUI TECTOB. Y CTHBII
B OKpY>KarolleH cpene; onpoc

- cOpMHUPOBAHHOCTH CITOCOOHOCTH K 116 31, 32,33,34.
BBITIOJTHEHHUIO MIPOEKTOB 9KOJIOTHYCCKH V1,¥2,¥3,V4 | IlpakTuueckue
OPUEHTUPOBAHHOM COIATLHOM 3aHATHS. Jauer ¢
JIEATSIIHPHOCTH, CBSI3aHHBIX C JKOJOTHMYECKOM Brmonnenue o

OILIEHKOH

0€301MacCHOCThIO OKpYKaroleu cpenbl,
3J0pOBbEM JIFOAEH M  TOBBILIEHHEM HX
9KOJIOTUYECKOU KYJIbTYPHI.

TECTOB. Y CTHBIN
onpoc
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