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1. HIOACHUTEJIBHAA 3AIINCKA

[Iporpamma  o0OmieoOpazoBaTebHOTO  yuyeOHOro  mpeamera  «buomorus»
npenHa3HavYeHa i U3y4eHus: oCHOBHBIX BompocoB Ouosiorun B KIKKX AT'ACY mnpu
peanu3anu 00pa3oBaTEILHON MPOTrpaMMbl CpeaHero oOmiero oopasoBaHus B Ipenesiax
OCBOCHHMSI OCHOBHOM mpodeccroHnanbHoil oOpa3zoBarenbHoil nporpammbl CIIO (OITOIT
CIIO) na 6a3e 0CHOBHOIO 0011Ier0 00pa30BaHMsI MPU MOJTOTOBKE CHEIIUATUCTOB CPEIHETO
3BEHA.

[Iporpamma pazpaborana Ha ocHOBe TpeOoBaHUN DeepanbHOrO rocyJapCTBEHHOTO
00pa3oBaTeNpLHOTO CTaHIApPTa CPEIHETo OOIIero 00pa3oBaHus, YTBEPKIACHHOTO TIPUKA30M
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu ot 17 mas 2012 r. N 413
(3apeructpupoBan MunucrepcTBoM rocturiuu Poccuiickoit @eneparuu 7 utons 2012 r.,
peructpanuonubii N 24480), Ilpuxaza MuHnuctepcTBa mnpocsemieHus Poccuiickoi
Oenepanuu ot 23.11.2022 Ne 1014 "OO6 yrBepxkaenuu (enepanbHO 00pa3oBaTebHON
nporpamMmsel cpeaHero oduiero oodpaszoBanusa" (3apeructpupoBan 22.12.2022 Ne 71763),
denepanibHOTO roCyJapCTBEHHOTO 00pa3oBaTEIBLHOTO cTaHJapTa CpPEIHETO
npodeccruoHabHOr0 00pazoBanus 1o npodeccuu 08.01.27 MacTtep 001IECTPOUTEILHBIX
paborT.

Conepxanue nporpammbl «bHONOTHS) HANpaBIE€HO HAa JOCTUKEHUE CIEIYHOLIUX
neJen:

* ocBOeHHUE 3HaHMU 0 Omosiormyeckux cucteMax (Knerka, Opranusm, [lomymnsius,
Bua, Dxocucrema); ICTOpUH Pa3BUTHS COBPEMEHHBIX MPEACTABICHUN O )KHBOM MPUPOAE, O
BBIJIAIONIINXCSI OTKPBITUSIX B OWOJOTHYECKOW HayKe; pPoJii OMOJIOTMYECKOW HayKH B
(GhopMHUPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHBI MUPA; O METOJaX HAYYHOTO
MMO3HAHUS;

* OBJAJCHUE YMEHUSIMH OOOCHOBBIBATH MECTO U POJIb OMOJIOTHYECKUX 3HAHUU B
MPAKTUYECKON JIEITEIIbHOCTH JIIOJICH, B PA3BUTUU COBPEMEHHBIX TEXHOJIOTHI; ONIPEACIISITh
KUBBbIE OOBEKTHI B MPUPOAE; MPOBOJAUTH HAOIIOJEHHUS 3a DKOCUCTEMaMU C IICJIbI0 UX
OTMMUCAHUSI W BBISBJICHUS €CTECTBEHHBIX U AHTPONOTECHHBIX W3MEHEHHWH; HaXOJIUTh U
aHATM3UPOBATh MH(GOPMAIIHIO O KUBBIX 00BEKTAX;

®* Pa3BUTHUC IIO3HABATCIbHBLIX MHTCPCCOB, MHHTCIJICKTYAJbHBIX MW TBOPYCCKHX



CIIOCOOHOCTEH, OOydJarommxcsi B TPOIECCe M3YyYCHHsS] OMOJIOTMYECKUX SBICHUM;
BBIIAIOIIMXCST JTOCTIDKEHUN OMOJIOTUH, BOILIEAIINX B OOIIEYETOBEUYECKYI0 KYIbTYpY;
CJIOKHBIX M MPOTUBOPEUYMUBBIX MyTEH Pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3IVISIOB, UJEH,
TEOpHUH, KOHLIECTIUH, TUTIOTE3 (0 CYIIHOCTH U MPOUCXOXKICHUH KU3HU, YEJIOBEKA) B XOJIE
paboThI C pa3IMYHBIMU UCTOYHUKAMU UH(POPMALHH;

* BOCNHUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IIO3HAHUS IKUBOM MPUPOJBL,
HEOOXOUMOCTH PAIMOHATIBHOTO TMPHUPOAOIOIB30BAHUS, OEPEKHOTO OTHOIICHUS K
IPUPOJIHBIM PECypcaM M OKPY’KaloLIEH cpene, COOCTBEHHOMY 3/I0pOBbIO; YBa)KEHUS K
MHEHHIO OIIOHEHTA PH 00CYKIEHUN OMOJOTHYECKHUX MTPOOIeM;

* WCIOJIb30BaHUE MPUOOPETEHHBIX OHOJOTMYECKUX 3HAHUM U YMEHHU B
MOBCEIHEBHOM JKM3HU AJI1 OLIEHKHU IMOCIEACTBUM CBOEH JEATENBHOCTH (M JIEATEIbHOCTH
JIPYTUX JIOJIe) MO OTHOUIEHUIO K OKpY)KAroUIeHd cpejie, 3A0POBbIO JIPYTruUx JOJAEeH U
COOCTBEHHOMY 3710POBbI0; 0OOCHOBAHUS U COOJIIO/IEHUS Mep MPO(UIaKTUKU 3a00JI€BaHUH,

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

2. OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA

B cocraBustoniyto mporpamMMbl  BKIIOYEHO MPO(GeCCHOHATBHO HaINpaBIECHHOE
COJIep’)KaHMe, HEO0OXOIMMOe I YCBOEHHUS MpodecCUOHAIbHOM 00pa3oBaTeIbHON
nporpamMmsl, GopMupoBaHus y o0ydaronuxcs npoheccuoHaIbHbIX KOMITETEHIIUN.

OcHOBY cojepKaHUs TPOTrPaMMbl COCTABJISIIOT CJEIYIONIUE BEAYIIUE HJICH:
OTJIMYUTENbHBIC TTPU3HAKHU KHBOW MPUPOJIBI, €€ YPOBHEBAsI OpraHU3aIys U 3BoJonus. B
COOTBETCTBMM C HHUMH BBIJICJICHBI COJCpKaTeIbHBIC JIMHUM: OHOJIOTUS KaK HayKa;
OMOJIOTHYECKHE 3aKOHOMEPHOCTH; METOJbl HAYYHOTO TIO3HAHUS, KJIETKA; OPTaHU3M;
TTONYJISIIUS;, BU; YKOCUCTEMBI (B TOM uHciie onocdepa).

B nmnpumepHOl mnporpamMe OTpa)X€Hbl BAXKHEWILIHWE 3aJayd, CTOSIIUE IepeN
OMOJIOTUYECKOW  HAyKOM, pCIICHHEe KOTOPhIX HaNpaBiICHO Ha  palMOHAIBHOE
MIPUPOIOTIOIH30BAHNE, OXPAHy OKPYKAIOIIEH CPEIbl U 3J0POBBS JTIOJICH.

[Ipu orOope comepkaHWS HWCIOJIB30BaH KYJIbTYpOCOOOPa3HBIM IMOAXOI, B
COOTBETCTBUM C KOTOPBIM OOydYaromuecs JODKHBI YCBOUTh 3HAHUS W YMEHUS,
HeoOxoaumbie 11 (OPMHUPOBAaHUS OOIIEH KyJbTYphl, OMpPENETSIONEed aaeKBaTHOE

MOBEJICHHUE YEJIOBEKA B OKPY KaIOIIEH cpejie, BOCTpEOOBaHHBIE B )KU3HU U B TPAKTUUECKOM
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JESITeIbHOCTH.

Oco0oe BHUMaHHE YIEJICHO 3KOJOTHYECKOMY OOpa30BaHUI0 M BOCIHMTAHUIO
oOyyaromuxcsi, (OPMUPOBAHUIO y HUX 3HAHUH O COBPEMEHHOW €CTeCTBEHHO-HAY4HOIl
KapTUHE MHUpPA, I[IEHHOCTHBIX OpHEHTAIMi, YTO CBUACTEIBCTBYET O TyMaHHU3AIUH
OMOJIOTUYECKOTO 00pa30BaHUsI.

[Iporpamma mnpemycmarpuBaeT (opMuUpoBaHHE Yy OOy4alOMIMXCS OOIIeHAYYHBIX
3HaHWW, YMEHUH W HaBBIKOB, YHHUBEPCAJIBHBIX CIOCOOOB MEATEIHHOCTH U KIIOYEBBIX
KoMmreTeHIii. [IpuopuTeTHBIME W3 HHUX TpPU W3YYEHUU OUOJIOTUU SIBISIIOTCS YMEHHE
CpaBHHMBATh OMOJIOTMYECKHE OOBEKTHI, aHATM3UPOBATh, OLIEHUBATH U 00001IaTh CBECHMUS,
YMETh HaXOJIUTh M UCIIOJIb30BaTh MH()OPMALIUIO U3 PA3TUIHBIX HCTOYHUKOB.

OcBoenue yueOHoro npenmMera «buosorusy 6azupyercs Ha 3HaHUSAX 00ydarOIIUXCs,
MOJTyYEHHBIX TMPU H3YyYCHUU OMOJIOTUYECKUX MPEIMETOB, XMMHH, (PUMKH, Teorpaduu B

OCHOBHOM IIKOJIE.

3. MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

VYyeoOnslii npenmer «buonorus» sBiasercs yd4eOHbIM NPEIMETOM O00A3aTENbHOU
npeaMeTHol obmactu «@Pusnyeckas KyjlbTypa, 3KOJOTHUS U OCHOBBI 0€30IMaCHOCTH
xuszHeaesTensHoct»y OI'OC cpennero odiero oopa3oBaHus.

OO6pazoBaTenbHBIN y4eOHbIT peaMeT «buosorus» OTHOCHUTBCS K
o011eo0pa3oBaTebHOMY  IIUKIy OCHOBHOW  MPO(ECCHOHAIBHOW  00pa3oBaTeIbHON
MporpamMMbl CpeHero npodeccuoHaIbHOro 0o0pa3oBaHMs Ha 0a3e OCHOBHOTO OOILEro
oOpa3zoBaHusi ¢ Tmojdy4deHueM cpenHero ooOmero obpazoBanusa (IIIICC3) c yderom

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

4. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJJMETA
OcBoenue coxaepxaHusi ydeOHoro mpeamera «buonorus»  obecneunBaer
JNOCTUKEHUE CTYAECHTAMHU CIICIYIOIINUX PE3YIbTATOB:
JAUYHOCHMHBIX:
- YCTOMYUBBIA UHTEPEC K UCTOPUH U JOCTHKEHUSIM B 00J1aCTH OMOJIOTHH;
- TOTOBHOCTh K TMPOJOJDKCHHIO OOpa30BaHMsI, TMOBBIIIEHUIO KBaTU(UKAIUU B

n30paHHON NPO(ECCUOHATIBHON JESATEIBHOCTH, HCIOJIb3YSl IMOJIyYEHHBIE 3KOJOTHYECKHE



3HAHUS;

- OOBEKTUBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETCHIIMA B 00JIACTH DKOJOTHHU IS
YeJioBeKa M OOIIECTBa;

- YMEHHUS MPOAHATM3UPOBATh TEXHOTEHHBIC TTOCIICICTBUS JJISI OKPYKAIOMICH CPEIIbI,
OBITOBOI M MPOU3BOJICTBEHHOM JCSITEIBHOCTH YEJIOBEKA;

- TOTOBHOCTb CAMOCTOSITEILHO TOOBIBATh HOBBIE JJI C€0sl CBEICHUSI DKOJIOTMUECKOU
HAIPaBJICHHOCTH, UCIIONIB3YsI IJISI TOTO JTOCTYITHBIC NCTOYHUKN MH(GOPMAIIHH;

- yYMEHHE YNpaBlATb CBOEH I[O3HABATEIILHOMW JI€ATEIBbHOCTHIO, IPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO WHTEIUICKTYaTLHOTO Pa3BUTHS,

- yMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIIICHUS B KOMaHIE IIO
penieHnto o01MX 3a7a4 B 001aCTH SKOJIOTUH;

MemanpeomemHuuix:

- OBJIAJICHHEC YMEHMSIMHU U HaBBIKAMHU Pa3JIMYHBIX BHJIOB IO3HABATEIHHOM
JESTEIBHOCTHU VISl U3yUEHUSI PA3HBIX CTOPOH OKPYIKAIOIICH CpeIbl;

- TPUMCHCHHE OCHOBHBIX METOJOB IIO3HAHWS (OMHUCAHUSA, HAOJIOICHMS,
HKCIIEPUMEHTA) ISl U3YUYCHUS PA3TUYHBIX MPOSBICHUM aHTPOMOTEHHOIO BO3JACHCTBUS, C
KOTOPBIMHU BO3HUKAET HEOOXOAMMOCTh CTATKUBATHCS B IIpodeccroHalbHOU cepe;

- YMEHHE OIpEAeNATh I[eNd U 3a7aud JeATeTbHOCTH, BBIOMpATh CPEACTBa MX
JOCTH)KEHUSI Ha TPAKTHKE;

- YMCHHE WCIOJb30BaTh pA3JMYHbIE WCTOYHUKUA IS TIOJYyYCHHs] CBEICHUU
AKOJIOTUYECKON HAMpPaBICHHOCTH M OIEHHUBATh €€ JOCTOBEPHOCTh HJIsi JOCTHIKEHUS
MMOCTaBJICHHBIX 1ICJICH M 3a]1a4;

npeoOMemHbIX:

- cOpMHUPOBAHHOCTH TPEJICTABICHUNH 00 IKOJOTHYECKON KYJNbType KaK yCIOBUU
JOCTHXKEHUSI YCTOMYMBOro (cOajJaHCMPOBAHHOTO) pa3BUTHS OOIIECTBA W MPUPOJBI,
AKOJIOTHYECKUX CBS3SIX B CHCTEME «UEIIOBEK-O0IIECTBO-TIPUPOIAN;

- c(hOpMHUPOBAHHOCTH JKOJIOTHUECKOTO MBIIICHUS U CIIOCOOHOCTH YYUTHIBATh U
OIICHMBATH KOJIOTHYECKHUE TIOCIIEACTBUS B Pa3HBIX cepax ACATCIBHOCTH;

- BJIaJICHUE YMEHUSIMH MPUMEHATH YKOJIOTHYECKHE 3HAHUS B )KU3HECHHBIX CUTYAITUsX,

CBJA3aHHBIX C BBIITOJIHCEHUECM THUIIMYHBIX COIIHMAJIbHBIX pOJ'ICfI;



- BJAJEHUE 3HAHUSIMU DKOJOTMYECKUX MMIIEPATUBOB, TPAKIAHCKUX IMpPaB U
00s13aHHOCTE B 0OJACTH DHEPro- U PecypcocOepekeHusi B HHTEpEcax COXpaHEHUS
OKpYXalollel Cpeibl, 30pPOBbs U 0€30MACHOCTH JKU3HU;

- c(hopMHPOBAHHOCTH JIMYHOCTHOTO OTHOIIEHHUS K DKOJOTHYECKHUM IIEHHOCTSIM,
MOPAJIbHOM OTBETCTBEHHOCTH 3@ JKOJOTMYECKHUE TMIOCIEACTBUS CBOUX JIEUCTBUI B
OKpY XKalolllen cpeje;

- chOpPMUPOBAHHOCTh CHOCOOHOCTH K BBIMOJIHEHUIO MPOEKTOB SKOJIOTHUECKU
OPUEHTHUPOBAaHHOM  COIMAJIBHOW  JIEATENIbHOCTH, CBSI3aHHBIX C  9KOJOTHYECKOH
0€30MacHOCThIO  OKpY’Kalolllel CcpeAbl, 3J0pPOBbEM JIIOACH U TOBBIIICHHEM UX
DKOJIOTHYECKOHN KYJIBTYPBHI.

o0uue Komnemenyuu:

OK 01. BriOupate cnocoObl penieHust 3a1ad npohecCUOHANbHOU eATEIbHOCTH
MIPUMEHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Vcnonbs30BaTh COBPEMEHHBIE CPEICTBA TIOMCKA, aHAIN3a U UHTEPIPETALINU
uHpopmaruu ¥ UHPOPMAIIMOHHBIE  TEXHOJIOTMM  JJi1  BBINOJHEHUS  3aja4
npodhecCuoHaNbHON eATENbHOCTH.

OK 04. Db (DexTuBHO B3aMMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIICH Cpe/bl, peCypcocOepeKeHuIO,
MPUMEHSATh 3HaHUS 00 M3MEHEHMH KJMMaTa, MPUHIMIBI OepeXIMBOrO MPOU3BOJICTBA,
3¢ PeKTUBHO AEHCTBOBAThH B UPE3BbIUANHBIX CUTYAIUAX

B pesynbrare ocBoenus yueonoro npeamera OVYII1.08 buonorus na 6a3oBom ypoBHE
00y4YaroIIMiiCs JOJKEH 3HATD:

31 6GMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

32 OCHOBHBIC TOJOKEHUS OWOJIOTHYECKUX TEOPHMl (KJIETOYHAs, DBOJIIOIIMOHHAS
teopuss Y./lapuna); yuenue B.M.Bepnaackoro o Ouocdepe; CyIIHOCTb 3aKOHOB
I".Mennensi, 3akOHOMEPHOCTEN U3MEHYMBOCTH;

33 cymHOCTh OHOJOTMYECKUX MPOLECCOB: Pa3MHOKEHHUE, OIUIOJOTBOPEHHE,
JENUCTBUE UCKYCCTBEHHOTO M €CTECTBEHHOT0 0TOOpa, pOpMUPOBAHUE MPUCTIOCOOIEHHOCTH,
oOpa3oBaHHe BUAOB, KPyrOBOPOT BEILIECTB W IMPEBPALLEHUS SHEPTUU B 3KOCHCTEMAaX M

ouocdepe;



34 crpoeHHE OMOJIOTMYECKUX OOBEKTOB: KIETKH; T€HOB M XPOMOCOM; BHIA H
AKOCUCTEM (CTPYKTYpa);

B pesynbrate ocBoenus ydeOHoro mpeamera OVYIL.08 Bbuonorus oGyuarommiics
JOJKEH YMETh:

VY1 00BACHATH: pOJIb OUOJOTUH B (POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS; BKIIA]
OMOJIOTUYECKUX TEOpUi B (HOPMUPOBAHKHE COBPEMEHHOM E€CTECTBEHHOHAYYHOW KapTHHBI
MHpA; €IWHCTBO JKMBOM W HEXWUBOM MPUPOJIBI, POACTBO KHUBBIX OPraHU3MOB;
OTPULIATENBHOE BIIMSAHUE AJKOTOJISl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHE
3apoJbIllIa YEJIOBEKA; BIWSIHUE MYTAar€HOB HA OPraHU3M YEJIOBEKA, AKOJOTMYECKUX
(hakTOpOB Ha OPraHU3Mbl; B3aUMOCBSI3M OPTraHU3MOB M OKPY’KAIOIIEH CpeJbl; TPUUUHBI
ABOJIFOLIUH, U3MEHAEMOCTA BUJIOB, HAPYILICHUN Pa3BUTHUS OPraHW3MOB, HACJEACTBEHHBIX
3a00JIeBaHUM, MyTallui, YCTOMYMBOCTH U CMEHBI SKOCUCTEM; HEOOXOAMMOCTH COXPAHECHHUS
MHOT000pa3us BUIOB,

V2 pemath 37eMEHTapHbIE OWOJIOTHYECKUE 3aJa4M; COCTaBISTh JJIEMEHTAapHbIE
CXEMBbI CKpEIIMBAaHUA U CXEMbl MEPEHOCA BEIIECTB W JHEPTrUU B IKOCUCTEMax (LIETH
MUTaHUsA);

Y3 npuBOIUTH NOpPUMEPHI: B3aUMOJCHCTBUS TE€HOB, T€HHBIX M XPOMOCOMHBIX
MyTallMi; TIONMYJSIUMK Yy Ppa3HbIX BHUIOB; HACJIEACTBEHHbIX M HEHACJEICTBEHHBIX
W3MEHEHUM, MyTallll, €CTECTBEHHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM;

Y4 npuBoauTh NOKa3aTENbCTBA: €AUMHCTBA KMBOM M HEXWBOW MPUPOIBI, POJICTBA

JKUBBIX OPIraHU3MOB, HUCIIOJIb3Y: OMOJIOrNYECKHE TCOPHH 3aKOHEI U IIpaBHJId

5. COAEP’)KAHUE YYEBHOI'O IPEJIMETA

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

buonorus xak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMH,
TEXHUYECKUMHU U APYTUMU €CTECTBEHHBIMH HayKaMu, puiocoduei,
ATUKOM, 3CTETUKOI 1 ipaBoM. Posb Ouonoruu B hopMUpoOBaHUN

Tema 1. COBPEMEHHOM Hay4HOI KapTUHBI MHpa. CuctemMa OMOJIOTHYECKUX HayK.
Brenenne. buoJsiorusi kak | MeTo/1bl MO3HAHUS )KUBOM NPUPOJIBI (HAOIIOIEHHE, SKCTIEPUMEHT,
HayKa ONKCaHue, U3MEpPEeHHe, KJIacCupuKaus, MOJEIUPOBaHNE,

CTaTHCTUYECKasi 00pabOTKa TaHHBIX).
IIpakTuyeckas padora Ne 1. «Vcnonp3oBaHNe pa3TUUYHBIX METOJIOB
P U3YYCHUH OMOJIOTHYECKIX OOBEKTOBY
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Tema 2. ) KuBble cucTeMbl H
UX OpraHu3amnus

JKuBbie cuctemsl (OMOCHCTEMBI) KaK TDEIMET U3VICHUS OMOIOTHH.
OTnu4mre JKUBBIX CUCTEM OT HeopraHuueckod nmpupopl. CBocTBa
OnocucTeM 1 X pazHooOpa3ue. YPOBHH OpraHu3ali ONOCHUCTEM:
MOJICKYJISIPHBIN, OPraHOUHO-KJIETOYHBIN, OpTraHU3MEHHBIH, TIOMYJISIIIUOHHO-
BHJIOBO, SKOCHCTEMHBIH (OHOTeOIeHOTHYECKHIA), OMOChEePHBIA.

Tema 3. XuMu4eckuii
COCTaB U CTPOEHHE
KJIeTKHA

XUMHUYECKUI COCTaB KIIETKH. XUMHUYECKUE SJIEMEHTHL:

MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI. Boia 1 MuHepaabHbIe

BemecTBa. OYHKIIMU BOJABI U MUHEPAJBHBIX BEIIeCTB B kieTke. [lonnep:xanue
ocmotmueckoro 6ananca. benku. CoctaB u cTpoeHHE OCIKOB. AMHHOKHCIIOTHI
— MoHOMephl OenkoB. HesameHuMBIE ¥ 3aMEHHMBIC aMHUHOKHCIIOTHI.
AMVHOKHUCIIOTHBI  COCTaB. YPOBHH CTPYKTYpPHl OCIKOBOW  MOJICKYJIBI
(mepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTHUHAS CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. bwuonormdyeckne ¢Gymakmmm OenkoB. DepMeHTHI —
Ouosnorudeckue karanu3atopbl. CrTpoeHue (epMeHTa: aKTUBHBIM IICHTD,
cybocrpatHas crienuduaaocTs. Kodhepmentsl. Butamunsl. OTimuust pepMeHTOB
OT HEOPraHWYECKHX KaTaln3aTOpoB. YTIEBOIBI: MOHOCAaxXapuisl (TIFOKO3a,
pubo3a u ne3okcuprdo3a), Aucaxapuisl (caxapos3a, JJAKT03a) U MOJUCaXapH/Ibl
(kpaxMani, TIHKOTEH, IeJUTono3a). buonorumdeckne GYHKIMU YIIIEBOJOB.
Jlumuaer:  tpurimnepuapl,  Gochonumumsl, crepounabl. I 'mapodrisHO-
ruapodoOHBIe CBOMCTBa. bumonormdyeckne ¢yHKIUU IUnuaoB. CpaBHEHHE
YIJICBOJIOB, OCJIKOB M JIMIIKIOB KaK HWCTOYHHMKOB 3Hepruu. HykienHoBbIC
kuciorel: JIHK u PHK. Hykneotuablr — MOHOMEphl HYKJIEMHOBBIX KHCIIOT.
Crpoenne n ¢pynkruu JJHK. Crpoerne n pynkmmun PHK. Buner PHK. AT®:
ctpoenue u QyHkuun. L{uronorus — Hayka o kmetke. Kierounas teopus —
MpUMEp B3aUMOJICHCTBHUS HACH W (AKTOB B HAYYHOM IIO3HAHWUU. MeETO/bI
n3ydeHus: kietkn. Kierka kak IernocTHas kuBas cucreMa. OO0Imue Mpu3HaAKA
KJICTOK: 3aMKHYyTasl Hapy>kHas MeMOpana, mosiekysbl JIHK kak renetnueckwmii
ammapar, cucTtemMa cuHTe3a Oenka. THIBl KJIETOK: JYKapHOTHYecKas U
npokapuotndeckas. OCOOEHHOCTH CTPOSHHUS TPOKAPHOTHYECKON KIIETKH.
Kirerounas crenka 6akrepuii. CTpoeHHe 3yKapHOTHIECKOH KIIeTKH. OCHOBHBIC
OTJIMYMA PACTUTENBHOW, >XMBOTHOM W TpuOHOW KieTku. I[loBepxHOCTHBIE
CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTeHKA, TJIUKOKAIWKC, WX (YHKIIHH.
[lnazmatnueckass mMemOpaHa, e€ cBoiictBa m (yHKuuu. llurorurasma um eé
oprarouzpl. OnHoMemOpanHbie opranousl kietku: DIIC, annapat [Nonbmxw,
nu30coMbl. [1oyaBTOHOMHBIE OPTraHOWABI KIIETKH: MUTOXOHJAPHH, IUIACTHIIHI.
[Ipoucxoxnenne MUTOXOHAPUN W TiacTui. Bupel mmactua. HememOpaHHBIC
OpTraHOWIBI KJIETKH: PUOOCOMBI, KJICTOYHBIA IICHTP, ICHTPUOJH, PECHHYKH,
JKIYTUKH. OYHKIUU OpPraHOUIOB KIETKU. BritoueHus. J1po — peryiasTopHbIi
neHTp kietkn. CTpoeHHe sizpa: sjaepHas 000JoYKa, KaproIula3Ma, XpOMaTHH,
SITPBITIIKO. XpOMOCOMBI. TPaHCIIOPT BEMIECTB B KIETKE.

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

Tema 4.
Ku3HeneATeJHLHOCTD
KJIETKH

OOMeH BeIecTB, WIH METa0OIM3M. ACCHUMWISALUS (IJTACTUYECKU OOMEH) M
JUCCUMUIJIAIUS (PHEPreTHYECKUi OOMEH) — JIBE€ CTOPOHBI €AMHOIO Ipolecca
MeTtabonmmn3ma. Poib 3aKOHOB COXpaHEHHS BEUIECTB W HHEPTHH B NMOHUMAaHUU
MeTaboau3ma. Tunsl oOMeHa BellecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Posb
(epMeHTOB B OOMEHE BELIECTB M NPEBPAILIEHUH SHEPTUH B KiieTke. DOTOCHHTES.
CeroBass u TemHOBas (¢a3el ¢orocuHTe3a. Peakuum ¢orocuHTe3A.
O¢ddextuBHOCTH PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a ISl KHU3HU Ha 3emIie.
BnusiHue ycioBuil cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIMICHHS €ro
MPOAYKTHBHOCTH Y KYJBTYPHBIX PaCTEHUH XE€MOCHHTE3. XEMOCHHTEZUPYIOLINE
Oaktepuu. 3HaUYCHHE XEMOCHHTE3a IJIs JKM3HH Ha 3emiie. DHEpPreTUYECKUM
oOMeH B KjeTke. PacimeruieHrne BeImecTB, BBIJEICHHE W aKKyMYyJIHPOBAaHHE
JHEPTUU B KJIETKe. JTalbl JHepPreTHIeckoro oomMeHa. [ nnkonus. bpoxkenue u ero
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Buabl. KucrnoponHoe okucieHne, WM KJIETOUHOE AbIxaHue. OKHCIUTEIbHOE
dochopumupoBanue. IPdekTHBHOCTH SHEpreTHueckoro obOMeHa. Peaknumn
MaTpuuHOro cuHre3a. [enermuyeckas wuHpopmamus u JHK. Peammzaums
TeHeTHYeCKOH HH(pOpMaluu B KIETKe. |'@HeTHYeCKHid KOJ U ero CBOWCTBA.
Tpanckpunumsa — Matpuunblii cuate3 PHK. Tpancnsiuus — 6uocuntes Oenka.
Oransl Tpancsiuuu. KogupoBanue aMmuHokucnot. Ponbs pubocom B OnocuHTese
Oenka. Heknerounsie (popmbl )KU3HE — BHPYCHL. VICTOPHSI OTKPBITUS BUPYCOB
(.M. UBanoBckuit). OCOOEHHOCTH CTPOEHHUS W >KM3HEHHBIH ITUKI BHPYCOB.
Bakrepmodarn. bome3nm pacTeHWil, XUBOTHBIX M UEJIOBEKAa, BBI3BIBACMBIC
Brpycamu. Bupyc mmmyHonedunmra genoseka (BUY) — Bo36yaurens CITIN da.
OOpatHas  TpaHCKpHWIIIHA, peBepTaza W  HWHTerpaza. lIpodumakTrka
pacipoCTpaHEeHHsT BUPYCHBIX 3a00JIeBaHUH.

IIpakTnyeckue 3aHATUSA: BoinoaHeHne TeCTOB. Y CTHBIN OIpoc.

Tema 5. PazmHo:xeHHE H
HHAUBUIYAJIbHOE PA3BUTHE
OpraHu3MoB

KieTouyHbI 1MKIJI, WM >KA3HEGHHBIM IWKI KiIeTku. WHTepdaza u MuTos.
[Iporeccrl, mporekatomye B uHTepdase. Permmukaius — peakiysi MaTpUIHOTO
cuareza JIHK. Crpoenme xpomocoM. XpOMOCOMHBEIM Ha0Op — KapHOTHIIL.
JMIulonaHbId ¥ TalUIOWAHBIA  XPOMOCOMHBIC  HAaOOpBL.  XPOMATHUJIBI.
[utonorudyeckue OCHOBbI Pa3MHOXKEHUS W HMHAUBUAYAIBHOTO Pa3BUTHS

opranusmoB. [lenenue kimerku — wMuto3. Craguum wmutTo3a. Ilporecchl,
MIPOUCXOMSIINAE HA PA3HBIX CTAAMSIX MUTO03a. BUONOrMYEeCKUil CMBICT MHUTO3a.
[IporpammupyeMas ru0Oenb KIeTKH — amonTo3. POopMbl  pa3MHOKEHHUS

OpraHm3MOB: Oecrooe U MoJioBoe. Bumel O6ecronoro pasMHOKEHHS: JETICHHE
HaJBOE, TIOYKOBAHWE OJHO- H MHOTOKJIETOYHBIX, CIOpPOOOpazoBaHUE,
BEreTaTHBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIOHUPOBaHHE OPraHU3MOB, €r0
3HaYeHUe Uil cenekiuu. [lonoBoe pazMHOKEHHUE, €ro OTIUYUS OT OECIIOJIOro.
Meiio3. Cragun wmeiosa. Ilporiecchl, NMpoOUCXOAsfIIME€ Ha CTagusx Mekosa.
[ToBenenue xpomocoM B Mmeitoze. KpoccunroBep. buonorudeckuit cmpicn u
3HaUYeHUe Melio3a. ['amerorenes — mporiecc 00pa3oBaHUs TOJOBBIX KJIETOK Y
JKUBOTHBIX. [105TOBBIE XKee3bl: CEeMEHHHUKH 1 SMIHUKA. OOpazoBaHUe U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CIepMaTo30u/l, SHIEKIeTKa) — CIIEPMAaTOreHe3 U
ooreHe3. (OCOOCHHOCTM  CTPOCHHUSI  SIMIEKIETOK W CIIEPMAaTO30HJIOB.
OmnonorBopenue. llapreHorenes. MHmuBuayanpHOE pa3BUTHE (OHTOTEHE3).
OMOpHOHAIIEHOE Pa3BUTHE (3IMOPHUOTEHE3). DTaIbl SMOPHOHAIBHOTO PA3BUTHUS Y
MO3BOHOYHBIX ~ XMBOTHBIX:  JApOOJIEHHE,  TacTpyJslHs,  OpTraHOTeHE3.
[MocTaomMOproHanbHOE  pa3BUTHE. THMBI  MOCTIMOPHOHAIBHOTO — Pa3BUTHUS:
mpsiMoe, HerpsiMoe (JTMYNHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPTaHHU3MOB;
(hakTOphl, CIIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YpOACTBAa. PocT m pasButhe
pactenuii. OHTOTeHE3

LIBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHU, CTAJIUU PA3BUTHSL.

IIpakTHyeckast pabora Ne3 «3yueHue cTpoeHHE MONOBBIX

KIJIETOK»

IIpakTHyeckue 3aHATHSA: BrIoIHEHUE TECTOB. Y CTHBIN ONPOC

Tema 6. HaciencTBeHHOCThH
OpraHu3MoB

IIpenmer u 3anaum redeTuku. Mictopust pa3BuTHsa reHeTHKH. Pons
LIUTOJIOTHU ¥ SMODHOJIOMY B CTAHOBJIEHUH I'eHETUKU. BKitan
POCCHICKUX U 3apyOCKHBIX YIEHBIX B pa3BUTHE TCHETUKHU. MeTObI

TEHETUKH (TOpMAOIOTHUECKHUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-
reHeTndyeckuii). OCHOBHBIE TeHETUYECKHE MOHATHSA. | eHeTnyecKasi CHMBOJIMKA,
UCTIOJIb3yeMasi B CX€MaX CKpelMBaHUM. 3aKOHOMEpPHOCTH HacllelOBaHUs
NPU3HAKOB, ycTtaHoBieHHble ['. MenaenemM. MoHOrMOpHIHOE CKpelIMBaHUE.
3akoH ennHO00pa3us rHOPUAOB EPBOro MOKoJIeHUS. [IpaBuino TOMUHUPOBaHUSL.
3aKoH paciuernieHus npu3HakoB. ['unoresa yrctoTsl ramer. [loHOE U HenoaHOE
JoMuHHpoBaHWe.  JurubpuipHoe  cKpemuBaHue. 3aKOH  HE3aBUCHMOTO
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HaCJIeIOBaHUsl TPU3HAKOB. LlUTOreHeTHUECKHWE OCHOBBI JAUTHOPUAHOTO
CKpEIINBaHUS. AHanusupyroliee CKpeILMBaHHE. Hcnons3oBanue
AHATM3UPYIOIIETO  CKPEUIMBAaHUS Uil  ONpEACNICHHUs TEHOTHNa OCOOH.
CuenyieHHOe HaclieioBaHue Mpu3HakoB. Pabora T. Moprana no cuerieHHOMY
HaclIeJOBaHNI0O TeHoB. HapymieHue cremieHuss TE€HOB B pe3yibTare
KpOCCHHTOBepa. XpOMOCOMHas TeOpHs HaCJIEICTBEHHOCTH. | eHeTudeckue
KapThl. ['eHermka mnona. XpOMOCOMHOE OIpeAeieHHE Ioja. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOraMeTHble W TeTepOraMeTHBIE OPraHU3MBI.
HacnepoBanue mnpu3HAKOB, CLEIUVICHHBIX C TOJOM. I3MeH4YMBOCTb. Bumsl
W3MEHYMBOCTH: HEHACJICICTBEHHAs W HacleAcTBeHHas. Pomb cpenel B
HEHACJICACTBCHHOW W3MEHUYHUBOCTH. XapaKTePUCTHKA MOIH(PUKAITTOHHON
M3MEHYMBOCTH. BapualimoHHbIi ps U BapualmoHHas kpupasi. Hopma peakiuu
npusHaka. KonnuecTBeHHbIE U Ka4eCTBEHHbIE MTPU3HAKN U UX HOpMa peaKIUH.
CpolicTBa  MOJU(HUKAIMOHHOW  W3MEHYMBOCTH. HacnencTBeHHas, wWin
TCHOTHUIIMYCCKas, U3MCHYHBOCTD. KOM6I/IHaTI/IBHaﬂ W3MEHUYMBOCTh. Meiio3 u
MOJIOBOM TMPOIECC — OCHOBa KOMOWMHATUBHOW M3MEHYHMBOCTH. MyTalOHHAs
U3MCHYUBOCTb. KJ]aCCI/I(bI/IKaHI/ISI MyTaLII/II\/'Ii T'€HHBIC, XPOMOCOMHBLIC, TCHOMHBIC.
YacToTa ¥ mpuuuHbl MyTauuii. MyTareHHble akTopbl. 3aKOH TOMOJIOTHYECKUX
psooB B HacieactBeHHoM wu3MeHunmBoctTd H. V1. BaBuioBa. Bresnepnas
HaCJIEACTBEHHOCTh M U3MEHYMBOCTb. | eHeTHKa yenoBeka. KapuoTumn yenoseka.
OCHOBHBIE METOABI T€HETHKH 4YeEJIOBEKA: I'e€HEAJIOTHMYECKHii, OJIM3HELIOBBIH,
LUTOT€HETUYECKUN, OMOXMMHIYECKHUH, MOJIEKYJIIPHOT €HETUYECKUH.
CoBpeMEHHOE OINpENEICHHEe TEHOTHIA: ITOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUIHPOBaHUE, B ToM yucie ¢ noMoibto [P ananuza. HacnenctBeHHble
3a00JIeBaHUsl YEJIOBEKa: TeHHble OO0Je3HH, OOJE3HM C HacJeICTBEHHOU
MPEIpPaCIONIOKEHHOCTBIO,  XPOMOCOMHBIE — Oone3nu.  ComMaThyeckue U
reHepaTuBHble MyTanuu. CTBOJOBBIC KIETKU. [IpwHIIMIBI 370poBOro obOpasa
JKU3HH, JUATHOCTUKH, NPO(QHIAKTHKH M JICUCHHs TEHETUYEeCKHUX OOJIe3HEeH.
Menuko-reHeTHIecKOe KOHCYIbTUPOBaHNEe. 3HAUCHUE MEIUITMHCKON TeHEeTHKH
B MIPEIOTBPAIIICHNH H JICYEHUN T'€HETHUECKUX 3a00JIeBaHUIT UeloBeKa.

IIpakTHyeckast padora Ne 4. «CocTaBieHre U aHAIHU3 POJIOCIOBHBIX YEJIOBEKa

Tema 7. Cenexknus
opranusMoB. OCHOBBI
OMOTEXHOJIOTHH

Cenekusi Kak Hayka W IpoLecc. 3apOoKACHHE CENEKIMH W JIOMECTUKALIMS.
Yuenne H. U. BaBumoBa o0 meHTpax MPOUCXOXKIEHUS W MHOT000pasus
KYJIBTYPHBIX pacTeHui. LIeHTphI IpONCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT,
nopoga, wmramMMm. CoBpeMEHHbIE METOAbl  CENEeKUUH. MaccoBbld U
WHMBHUIyaIbHBIA OTOOPBI B CENEKIMH PaCTeHHH W >KUBOTHBIX. OlleHKa
IKCTEphepa. bimskopoicTBEHHOE CKpelBaHue — WHOpUIUHT. UncTast JINHUSL.
CkpeuBanue 4UCThIX JuHMHA. ['erepo3uc, wnm ruOpuaHas  cuia.
HepoactBenHoe ckpemuBanue — ayTopuauar. OtnanéHaas TuOpuan3ais u eé
ycrnexu. ICKyCCTBEHHbI MyTareHe3 U MOJIyYeHUE MOMUIUIOnI0B. JlocTuxeHus
CEeJIEKIINM PACTEHHM, >KMBOTHBIX W MHMKpPOOPTaHM3MOB. buoTexHomorus kax
OTpacIib IPOU3BO/JICTBA. | 'eHHas MHXKEHEpHsl. DTarbl CO3AaHNs PEKOMOMHAHTHON
JHK wu Tpancrennsix opranuzMoB. Kierounas wunxenepus. Kietounsie
KyJabTypbl. MUKpPOKIOHAJIBHOE pa3MHOXEHHE pacTeHuil. KiioHupoBanue
BBICOKOITPOAYKTUBHBIX CEIbCKOXO3AHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U
stndeckue npodsiemsl. MO — reHeTHuecky MOTU(PHUINPOBAHHBIE OPTaHU3MBI

Tema 8
IBOJIIOIIMOHHAS
omoJsIorus

IIpennocbulky BO3HUKHOBEHHS 3BOIOIMOHHON TEOPHHU. DBOIIOLMOHHAS TEOPHUs
n e€ mecto B Ouosoruu. BnusiHME HBONIOLIMOHHOW TEOPUHM Ha Ppa3BUTHE
Oomornornu u npyrux Hayk. CBuaerenbcTBa 3Bomonnu. [lameoHTonornueckue:
MOCIIEI0BATEIbHOCTD TIOSBJICHUS BHUAOB B MAJCOHTOJIOTHYECKOW JIETOIMCH,
nepexonansle popmbl. bruoreorpaduueckue: cxoacTo u paznuuue ayH u ¢iop
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MaTepPUKOB H OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA M PA3ININSI SMOPHOHOB
Pa3HBIX BUJIOB MO3BOHOUYHBIX. CpaBHUTEILHO-aHATOMUYECKHUE: TOMOJIOTUYHEIC,
aHAJNIOTWYHBIE, PYIOUMEHTapHBIE  OpraHbl, AaTaBU3MBL.  MOJEKYJSIPHO-
OMOXMMHYECKHE: CXOJICTBO MEXAHM3MOB HACIEICTBEHHOCTH W OCHOBHBIX
METabOIMYECKUX IyTed y BCEX OPraHM3MOB. OBOJIIOIHMOHHAs Teopus Y.
Hapeuna. IlpeAnochikKM BO3HUKHOBEHUS JapBUHW3MA. JIBIOKyIIUE CHIIBI
dBONMIOLMK  BuAOB 1o JlapBuHy (M30BITOYHOE  pa3sMHOXKEHWE  TIpU
OTPaHMYCHHOCTH PECYpCOB, HEOINpeneia¢HHas W3MEHYMBOCTh, OOpbba 3a
CYIIIECTBOBAHUE, C€CTECTBEHHBIN OTOOpP). CHHTETHYECKAash TCOPHS SBOJIIOIUU
(CTD) u e€ ocHOBHBIE TIOJIOKEeHMSI. MUKpodBOTrOITHS. 1oy smmst Kak eqnHuIa
BHIa W 3BOJIONMH. JIBIDKyIIre CHiIbl ((haKTOPHI) SBOJIONHMHA BHIOB B MIPUPOJIE.
MyTalMOHHBIH TIPOIlECC U KOMOWHATUBHAS HM3MEHUYMBOCTH. [lOmyssIoHHBIC
BOJHBI W npeiid reHoB. M3omsmms n murpanus. EcTecTBeHHBIM 0TOOD —
Hampapigomuid  (GakTtop dBoMOIUH. @DOpPMBI  €CTECTBEHHOrO  0TOOpA.
[IpucnocoONIeHHOCTh OpPraHM3MOB KaK pe3ysbTarT »dBoJONHMUA. [IpuMepsl
MPUCIOCOOJICHHI y OpraHu3MoB. ApoMopdo3bl M HAWOAJaNTalMH. Bum u
BumooOpa3zoBanne. Kputepun Buma. OcCHOBHBIE (GOPMBI BHI000pa30BaHHUS:
reorpaduueckoe, 3Kojormueckoe. MaxkposBomonusa. DopMmel  IBONFOIHM:
¢dunernyeckas, TUBEpPreHTHAs, KOHBEpIeHTHAs, apauiesbHas. Heobpatumocth
sBomonMK.  [IpoWcxokAeHWEe  OT  HECHeNHaTu3UPOBAaHHBIX  MPEIKOB.
[Iporpeccupyromas crieraau3anis. AJanTHBHAS PaTHAIsL.

Tema 9. BosHukHOBeHNE U
pa3BuUTHE KU3HMA HA 3emJie

JToHav4yHBIE TDENCTABJIECHUSA O 3aDOKICHNAN KU3HU. Havdanbie

TUTNIOTE3bl BOSHUKHOBEHUS JKU3HU Ha 3emuie: abnoreHes u

nancrnepmusd. XuMUYecKas dBOJIOLHSA. AOHMOTeHHBIN CUHTES

OpPraHMYEeCKUX  BEIIECTB W3  HEOPraHUYECKHX.  OKCIIEPUMEHTAIbHOE
MOATBEP)KICHNE XMMHUUYECKON 3BoronMu. HauanmpHble 3Tambl OMOIOTHYECKON
sBoronmu. ['mmoreza PHK-mupa. ®@opmupoBanne mMeOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKIIETKH. [IepBrie KiIeTku U ux 3Bomonust. @opMupoBaHue
OCHOBHBIX T'PYIII >KUBBIX OpraHU3MOB. Pa3zBuTHe XKM3HU Ha 3emiie MO 3paM U
nepuonam. Karapxeit. Apxeiickast u mpoTepo3orickas 3pal. [laneo3olickas spa u
e€ Tmepuoabl: KEMOPHUICKHI, OpJOBUKCKHM, CHJIYPUUCKHNA, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, nepMcKkuil. Me3o30iickas 3pa U €€ mepuoabl: TPUACOBBII,
opckuii, MenoBoi. KalHo30Mckass spa W €€ TMepuoibl: IaJleOreHOBBIM,
HEOT€HOBBIM, aHTPONOIEHOBbINA. XapaKTEPUCTHKA KJIMMATa U TE€OJIOrMYECKUX
npoueccoB. OCHOBHBIE 3TAlbl 3BOJIOLUU PACTUTEIBHOTO U >KMBOTHOIO MHUpA.
Apomopdo3sbl y pacTeHuil U KUBOTHBIX. [losiBiIeHMe, pacuBeT W BBIMHUPaHHE
TPyNI KUBBIX OpraHn3MoB. CucTeMa OpraHHYecKOro MHpa Kak OTpa)KeHHe
sBoOMH. OCHOBHBIE CHUCTEMATHYECKHE TPYMIbI OPraHU3MOB. OBOJIOLHUA
yejoBeKa. AHTpomojiorus Kak Hayka. Pa3BuTue mnpeAcTaBieHU o
MIPOMCXOXKJIEHUH YesloBeKa. MeTonpl M3ydeHus aHtpororenesa. CxoicTtBa u
pasiauuusl 4eloBeKa M JKUBOTHBIX. CHCTEMaTHUYECKOE IOJIOKEHHE YeNIOBeKa.
Jsmxymme cuibl (hakTopsl) aHTpoIioreHe3a. HaciencTBeHHast “3MEHYHBOCTD H
€CTecCTBeHHbI 0TOOp. OOIIecTBEeHHBIH 00pa3 KU3HHW, W3TOTOBICHUE OPYAHUN
Tpyda, MbIIUIeHHEe, pedyb. OCHOBHBIE CTaJAMM U BETBH HBOJIOLUU YEIOBEKA:
aBcTtpanonureky, YemnoBek ymenbiii, Yenoek npsmMoxoasmuid, Yemosek
HeaH/IepTaNbCKuH, Yenosek pazymMHbli. Haxoaku nCkomaeMbIX OCTaHKOB, BpeMs
CyIIECTBOBAaHMsI, 00JIaCTh PacIpOCTpaHEHUs, 00BbEM TOJIOBHOTO MO3ra, 06pas
XKU3HU, opyus. YenoBeueckue pachl. OCHOBHBIE OOJIBIINE PACchl: €BPOTIEOUIHAS
(eBpasmiickasi), Herpo- aBCTpaJoWJHas (SKBATOpPHAIbHAS), MOHIOJIOWAHAS
(a3smarckoamepukaHckas). YepTbl IPUCIOCOOICHHOCTH — HpeACTaBUTENEH
YEJIOBEYECKHUX pac K YCIOBHUSM CyIIeCTBOBaHUS. EAMHCTBO yeoBeYeCKHX pac.
Kputrka conuanbHOro JapBHHU3Ma U pacu3Ma.

Tema 10. Opranusmsl n
OKpYyKaIIas cpeaa

DKOJIOTHs KaK HayKa. 3a7jauu M pa3felibl SKOIOTUH. MeTo bl
IKOJIOTHYECKHX MCCIE0BAHUN. DKOJIOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO
yenoBeka. Cpebl 0OMTaHUsI OPraHU3MOB: BOJHAS,
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HaunmenoBanue
pa3iesioB U TeM

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

HA3eMHO-BO3YIIHASI, IOYBCHHAS, BHYTPUOPraHM3MCHHAs. OKOJOTHYECKHE
¢dakTopel. Kiaccudukamuss  SKONOTHYECKHX  (PaKTOpOB:  aOHOTHYECKHE,
OMOTHYECKHE W aHTpPONOreHHble. JleWCTBHE 9SKOJOrHYECKHUX (AKTOPOB Ha
opram3Mbl. AOuoTHYeCKHE (AKTOPBI: CBET, TEMIEpPaTypa, BIAKHOCTb.
®doronepuoausM. [IpucnocoOneHus OPraHU3MOB K JICHCTBHIO a0MOTUYECKHX
(akTOpoB. bronoruueckue putMbl. buotudeckue pakTopsl. Buab OHOTHYECKHX
B3aMMOJCHCTBUN: KOHKYPEHIIUS, XHIIHUYECTBO, CHMOMO3 U €ro (OpPMBIL
[Mapa3utu3m, Koomepanus, MYTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHWYECTBO). AMEHCAIU3M, HeHTpanu3M. 3HaueHHe OHOTHYECKHX
B3aMMOCHCTBUI IJIs1 CYIIECTBOBAHMS OPraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.
OKOJIOTHYECKHE  XapaKTEpUCTHUKH  momyisaudd. OCHOBHBIE — ITOKa3aTeld
MOMYJISIIAN: YUCICHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTbB, MPHUPOCT,
Murpanus. JInHaMuKa YUCICHHOCTH MOMYJISIIHA U €€ perysIus.

Tema 11. Coo0mecTBa u
JKO0JIOTHYEeCKHE
CHCTEMBI

CoobmiecTBO OpraHu3MoB — OwmoreHo3. CTpyKTyphl OWOIIEHO3a: BHIOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bumbl- nomuHantel. CBs3u B
OuolLIeHO3€e. DKOJIOTHYECKUE CUCTEMBI (9KocucTeMbl). [ToHATHE 00 SKOCHCTEME U
ouoreorneHoze. DYHKIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYIIEHTEI,
KOHCYMEHTBI, peAYICHThI. KpyroBOPOT BEIIECTB M MOTOK DHEPTUH B IKOCHCTEME.
Tpoduueckue (NUILEBbIC) YPOBHU 3KOCHCTEMBI. [lWIEeBbIC IIEMHM M CETH.
OCHOBHBIE TIOKA3aTEeNI DKOCUCTEMBL: OHoOMacca, MPOAYKIHUSA. DKOIOTHUYECKHE
MUPAMUJIBL  TIPOJYKIUH, YHUCICHHOCTH, OuomMacchl. CBOWCTBA HSKOCHUCTEM:
YCTOMUYMBOCTh,  caMmoperyismus, pa3Butue. Cykneccus.  [Ipuponnbie
OKOCHUCTEMBI. JKOCHUCTEMBI 03€p M PpeK. OKOCHUCTeMa XBOWHOrO WM
[IMPOKOJIUCTBEHHOTO Jieca. AHTPOIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBL.
Vpb6oskocrucTeMbl. brojornyeckoe U X03IMCTBEHHOE 3HAUCHHE arpOIKOCUCTEM
u ypboskocucteM. bropasnoobpasue Kak (pakTop YCTOHUYMBOCTH IKOCHCTEM.
CoxpaHeHre OHOJIOTHUECKOTO pa3HooOpasus Ha 3emire. Yduenume B.H.
Bepaanckoro o 6uocdepe. I'panuisl, coctaB u cTpykTypa Onochepsl. JKupoe
BemecTBO u ero QyHkuun. OcobeHHocTH Ouocdepsl Kak TiI00anbHON
sKocuCTeMbl. JlMHaMuuecKkoe paBHOBeCHE M OOpaTHas CBsA3b B Ouocdepe.
KpyroBopoTsl BemecTB ¥ OMOT€OXMMUYECKUE IUKIBI 3JIEMEHTOB (yriepona,
azota). 30HaIBHOCTh Ouochepsl. OCHOBHBIE OHOMBI Cymid. BojHbIe OHOMBI.
YenopeuecTBO B OMochepe 3eMin. AHTPOIOTCHHbIE W3MEHEHUs B Ouocdepe.
I'moGanbHble dKONOrHYeckne mpobsemMbl. COCyNIECTBOBAHUE TMPHUPOIBI U
yenoBeyecTBa. CoxpaHeHHe OHOpPa3HOOOpa3Msi Kak OCHOBA YCTOHYHUBOCTH
orocdepsl. OcHOBA PaIMOHATILHOTO YIPaBJICHHsI TPUPOAHBIMU PECYpPCaMHU U UX
ucnoyb3oBanue. JIoCTIKeHNsT OUOIOTHH U OXpaHa TPUPO/IBL.

Kourpouabnas padora Nel

IIpakTHYeCKUe 3aHATHSA: BHINOJIHEHUE TECTa

6. TEMATUYECKOE IIVTAHUPOBAHME 110 YYEBHOMY HIPE/METY

Ne

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

2. | XXuBble cucTeMBbl U UX OpraHu3aius 1 4

3. | X¥UMHUYeCKH COCTaB M CTPOCHUE KIETKU 2 2

4. | )KusHenesTeIbHOCTD KICTKH 2 4

5. | PasamMHOXeHHE ¥ HMHAWBHUIYaTbHOE pa3BUTHE 2 2

OpPTaHU3MOB

6. | HaciencTBeHHOCTh OpraHM3MOB 2 2

7. | Cenekuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 2 2

8. | DBomoLKMOHHAsS OUOIOTHS 4 2
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[paktuuec | JlabopaTtopun

n/ HaumeHoBaHMe pa3aesioB U TeM Bcero | Jlekuus
I KHe padoThl | ble padoThI
9. | Bo3HMKHOBEHHE U pa3BUTHUE KU3HU HA 3eMJIe 4 2
10. | Opranusmsl U OKpYXKaromas cpeaa 2 2
11. | Coob1recTBa U 3KOJIOTHYECKAE CUCTEMBI 2 2
Hroro: 48 24 24

[lpu peamuzamuu cojaepkaHusi 00MIe00pa30BaTEIBHOTO Yy4eOHOrO MpenMera

«buogorus» B mpeaenax ocsoeHust OITOIT CITIO Ha 6a3e 0CHOBHOTO 00I1Iero 00pa3oBaHUs

C MOJIyYEHUEM CPETHETO 001Iero 0Opa3oBaHus:

Bua yueOHoii padoThl

O0BbeM yacoB

IPAKTUYICCKUC 3aHATHA

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

B TOM YHCIIE:
JICKITAN 24
24

J'Ia60paTOpHHe 3aHATUA

Y4eOHBIM IUIaHOM
HE TMPETYCMOTPEHO

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-METOANYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHUME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

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

06pa303am €JIbHO20 npouecca

N OcHAaIEeHHOCTH CHennaJbHbIX
HaumeHoBaHMe crielUAIbHBIX NOMELEHU I H . .
Ne ni/n . M noMeneHu i ) | NoMeneHu i bifi §:
NMoMelIeHHii VI CAaMOCTOSITeJIbHOI PadoThI .
CaMOCTOSITEILHOH padoThI
Kabunet nadopmarukuy; 1. docka ydeOHas
ayJIUTOpUS AJIs TPYNIOBBIX U UHAUBHAYaIbHBIX |2. Pabouee mecTo mpenojaBaTens
KOHCYJIBTALIUM, TEKYLIEro KOHTPOJIS U 3.Kommekt yue6HOH Mebenn
IPOMEKYTOUHOM aTTecTaIuu. Ha 25 uern.
1. 4140586, 4. CranMOHapHBI ~ MYJIBTUMEAUINHBIN
ActpaxaHckasi 00J1acTh, T. ACTpaxaHb, KOMILJIEKT;
yi. HaGepexnast 1 Mas, 117, 5. Hocryn B cets Uurepuer: Wi-Fi-touka
JOCTya C MPOMYCKHOH CIOCOOHOCTBIO
100Mowur\c.

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHO6HaA yueOHaa r1umepamypa:

1. KoncrantunoB B.M. u np. buonorus mns npodeccuii U crenraibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAy4yHOro mpoduieil: y4yeOHUK HJisi  CTYACHTOB
MpoQeCCHOHANIBHBIX 00pa30BaTeIbHBIX OpTraHU3aluil , OCBaMBAIONIMX Mpodeccuu u
cuenuainsHoctu CIIO. - M. 2019

2. YeObmme H.B., I'puneBa [I'.I'. bBuonorus: yueOHUK JUIsi CTYJCHTOB
podeCCUOHANIBHBIX 00pa30BaTENIbHBIX OpraHu3alui , OocBauBarOUUMX Mpodeccur u
crnernunansaoctu CIIO. M.,- 2019

4. KoncrantmnoB B. M., UYemumse K. b. DOkojiorudeckue OCHOBEBI
pupoaononab3oBanus. — M., 2020.

/lna npenooasamenceii

M. B. MeToanyeckue peKOMEHAANH K TPENOJABaHUIO Kypca « IKoorusi MOCKBBI U
YCTOWUYHUBOE PA3BUTUE.

— M., 2011.

AprynoBa M. B., KonecoBa E. B. IIpaktukym no kypcy «2Okonoruss MOCKBBI U
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ycToiunBoe pazsutue». — M., 2011.

Mapdennn H.H. PykoBoacTBO mo mpemnomgaBaHUIoO SKOJOTHH B paMKaX KOHIICTIIIHH
yCTOMYUBOTO pa3Butus. — M., 2012.

[TpumepHas ocHOBHast 0Opa3oBaTeIbHas Mporpamma cpeiHero ooiero oopazoBaHus,
0JI00pEHHHAsI pelIeHuEM

dbenepanpHOro y4eOHO-METOINYECKOTO OOBEAWHEHHS 1Mo oO0IeMy o0pa30BaHUIO
(mpotokou ot 28 utonst 2016 r. No2/16-3)

HNuTepHeT-pecypcehl

www. ecologysite. ru (KaTamor 3KoIoruaeckux CaToB).

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

www. ecocommunity. ru (MudbopManmoHHBIH calT, OCBEMIAIOMMK ITPOOIEMbI
HKOJIOTUU

8.O0COBEHHOCTHU OPTAHU3AIIMUA OBYYEHUS 1JIs1 UHBAJIUAOB U JINL
C OT'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3]10POBbS

Jliis oOyuaronuxcs U3 Yncia MHBAJINIOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSMU
3I0pOBbsl HA OCHOBaHUM NMHUCbMEHHOTO 3asiBieHUsl yueOHbld npeamer «MHpopmaTka»
peanu3yeTcsi ¢ y4eToM OCOOEHHOCTEH MCUXO(pU3HUUYECKOTO Pa3BUTHS, WHIWBHUYyAIbHBIX
BO3MOYKHOCTEH U COCTOSIHUS 3I0POBbSI (Jlajiee — UHIUBHUIYaIbHBIX OCOOCHHOCTEH).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

YYEBHOI'O ITPEJIMETA
®opMbI U METObI
§ KOHTPOJISI M OLIEeHKH
= pe3yJIbTaTOB 00y4eHHs
PesyabTaThl 00yueHus 2 IIposepsiem Texywuit TIpomex
(IMYHOCTHBIC, IPeIMETHBIE, > ble YMEHUS KOHTPOJIb yTOUHast
MeTanpeaMeTHbIe) g U 3HAHUSA aTTecTal
a ust
=z
Jluunocmmuoie
- OCO3HaHHE 00y4aIOITUMUCS JIP1 31, 32,33,34. [IpakTnueckue
POCCHICKOM TpakIaHCKOU UICHTUYHOCTH; V1,2, V3,4 3QHSTHUS. 3auer
Brmonnenue .
. | OIIGHKOM
TECTOB. Y CTHBIH
onpoc
- TOTOBHOCTh K cCaMoOpa3BUTHIO, | JIP2 31, 32,33,34. [IpakTrueckue
CaMOCTOSITEJIBHOCTH U CAMOOIIPEIEIIECHUIO; V1,Y2,¥3,V4 3aHITHS. 3auer ¢
Brmonaenne .
. | OIIGHKOM
TECTOB. Y CTHBIM
onpoc
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- HaJIMYMe MOTHUBAIMU K oOy4yeHuto 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 peallh3aluu V1,Y2,Y¥3,Y4 | 3anarus. 3auer ¢
OCHOBHBIX HAmNpaBJE€HUU BOCIHUTATEIHLHOM Brimonnenue OLEHKO
JCATCILHOCTH, B TOM 4YHCIE€ B 4YacTH: TECTOB. Y CTHBIN
rpakIaHCKOTO BOCITUTAHUS: onpoc
- chopmupoBaHHOCTh TpaxaaHckoi | JIP5 | 31,32,33,34. | [Ipaktuueckue
MO3HUIMK OOYYaroIIerocsi Kak aKTHBHOTO U V1,Y2,¥3,V4 | 3agarus. 3auer c
OTBETCTBEHHOI'O qJIcHa pOCCHIICKOrO Brimonnenue OLICHKOI
00111ecTBa; MaTPUOTHIECKOTO BOCITUTAHUS: TECTOB. Y CTHBIN
onpoc
- copMupoBaHHOCTH poccuiickoit | JIP6 | 31,32,33,34.
FPKJAHCKOW HJIEHTUYHOCTH, MAaTPUOTH3MA, V1,Y2,¥3,V4
IIpakTuueckue
yBaXEHUs K CBOEMY Hapoay, 4YyBCTBa e
OTBETCTBEHHOCTH mepen Poaunol, ropaoctu ' 3auert ¢
o o N Brinonnenue .
3a CBOM Kpai, cBOKO PoauHy, CBOHN S3bIK U . | omeHKOM
TECTOB. Y CTHHIU
KYJIBTYPY, MPOIILIOE u HACTOSIIEE OLDOC
MHOTOHAllMOHAJIbHOTO ~ Hapoja  Poccuu; P
JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
- OTBETCTBEHHOE OTHOIIECHHE K cBouM | JIP7 | 31, 32,33,34.
IIpakTuueckue
poautensM U (WiIM) APYTUM 4iI€HaM CEMbH, V1,¥2,V3,Y4 -
CO3JAaHUI0O CEMBbM Ha OCHOBE OCO3HAHHOTO ‘ 3auer ¢
. e Brinonnenue .
MPUHATHAS I[IEHHOCTEW CEMEHHON KU3HH B . | oIeHKOM
TECTOB. Y CTHHIH
COOTBETCTBUM C TpaJulUsIMH  HApPOIOB OLIDOC
Poccun; 3cTeTHIECKOr0 BOCIIUTAHUS P
- 3CTETUYECKOE OTHOIIeHWe K mupy, | JIP8 | 31,32,33,34. | [Ipaktuueckue
BKJIIOYAsi OCTETUKY OBbITa, HAy4YHOTO U V1,Y2,¥3,V4 | 3anarus. 3auer
TEXHUYECKOIO0 TBOPYECTBA, CIOPTa, Tpyda U Brimonanenue OLEHKOI
00IIECTBEHHBIX OTHOIIECHHUH; TECTOB. Y CTHBIN
onpoc
- chopmupoBaHHOCTh 310poBoro u | JIP9 | 31,32,33,34. | IIpaktuueckue
0e3o0macHOro o0pasa >KU3HH, OTBETCTBEHHOTO V1,V2,V3,Y4 | 3ansartus. Jauer ¢
OTHOIIIEHUS K CBOEMY 3JI0POBBIO; TPYIOBOTO Brimonnenue OLEHKOIH
BOCIIUTAHUS TECTOB. Y CTHBIN
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 .
. | OIlCHKOH
TECTOB. Y CTHHIU
onpoc
- chopMupoBaHHOCTH 3Kojoruueckout | JIPI1 | 31, 32,33,34.
[IpakTnueckue
KyJbTYpbl, TOHUMAHUE BIUSHUSA COUHUAIBHO- V1,Y2,¥3,V4 ARSI
SKOHOMHUYECKHUX IMPOILIECCOB HA COCTOSTHUE ) 3auer ¢
o o Brmonnenue .
MIPUPOTHON U COIMAIBHON CPEJIbl, OCO3HAHUE OIICHKOM

rj100aJIbHOTO
npo0em;

XapakTepa OKOJIOTHYCCKHX

TECTOB. Y CTHBINA
onpoc
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- OCO3HAHHE LIEHHOCTH HAYYHOH JIP12 | 31,32,33,34. | IIpakTtuueckue
JEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh V1,Y2,V3,V4 | 3agarus. 3auer ¢
MIPOEKTHYIO U UCCIIEI0BATENHCKYIO Brimonnenue OLCHKO
NEeATEIbHOCTh MHANBUIYATBLHO U B TPYIIIE TECTOB. Y CTHBIU
onpoc
Memanpeomemmnule
- OBJIaJICHUE yYMEHMsMU U HaBbikamu | MII1 | 31,32,33,34. | [IpakTuueckue
Pa3IMYHBIX BHJIOB M03HaBaTeILHOMN V1,Y2,¥3,V4 | 3agarus. Jauer ¢
NESATEIBHOCTH ISl U3YYEHUSI PA3HBIX CTOPOH Brimonnenue OIEHKO
OKpY>Kalollle Cpelibl; TECTOB. Y CTHBIU
onpoc
- TNpPUMEHEHHE OCHOBHBIX MeronoB | MII2 | 31,32,33,34.
[IpakTuueckue
IMO3HAHUS (omucanws, HAOJIIOICHUS, V1,¥2,V3,V4 -
SKCIIEPUMEHTA) IS H3YYCHHS Pa3IMYHBIX ' 3auer ¢
P . ) A i P o Brimonnenue .
MPOSIBJICHUI aHTPOIIOTEHHOTO BO3/ICUCTBUS, C .. | OIlCHKOMH
TECTOB. Y CTHBIN
KOTOPBIMH BO3HHUKACT HEOOXOIUMOCTh OLIDOC
CTAJIKUBAThCS B PO ecCHOHATILHOH cdepe; P
- YMEHHUE ONpeneniaTh uenu u 3agauu | MII3 | 31,32,33,34. | [Ipaktuueckue
NEeSTEIbHOCTH, BBIOMPATh  CpPEACTBA  HX V1,¥2,Y3,Y4 | 3ansarus. Jauer ¢
JTOCTHKCHHS Ha MPAKTHKE; Brimonnenue .
. | OLICHKOH
TECTOB. Y CTHHIU
onpoc
- YMEHHUE WCHOJb30BaTh pasznuuneie | MI14 | 31,32,33,34. | [Ipaktuueckue
WCTOYHUKM  JUI  [OJY4YEHUsT  CBEIACHUU V1,V2,V3,Y4 | 3ansartus. Jauer o
DKOJIOTHYECKOM HaIPaBJICHHOCTH u Brimonnenue OLEHKOI
OIICHHUBATh ce JIOCTOBEPHOCTh ISt TECTOB. Y CTHBIN
JIOCTHOKEHMS ITOCTaBJICHHEIX 1ICJICH U 3aa4; onpoc
Ilpeomemmnuwie:
- ¢(hopMHUPOBAHHOCTH MPECTABICHUN 111 31, 32,33,34.
o [IpaxTueckue
00 DJKOJIOTHYECKOW KYJIbType KakK YCJIOBUH V1,V2,¥3,V4
. 3aHATHUS.
JOCTHOKEHHS YCTOWYMBOIO 3ader ¢
Brinmonnenue N
(cO6anmaHcHpOBAaHHOTO) pa3BUTHUs OOIIECTBA U . | oueHkoM
TECTOB. Y CTHHIU
MIPUPOJIbI, SKOJOTUUYECKHUX CBS3AX B CUCTEME
onpoc
«UEeJIOBEK-00111eCTBO-TIPUPOIAY; p
- ¢(hOpMUPOBAHHOCTH 3KOJIOTUYECKOTO 112 31, 32,33,34.
MBIIIUIGHUSI W CIIOCOOHOCTH YUYWUTHIBATH U V1,V2,V3,V4 | [Ipaktuueckue
OILICHMBAaTh DKOJIOTHMYCCKUE IIOCICACTBHSI B 3aHSITHUS. 3
ayer ¢
pa3HbIX cdepax IesTeTbHOCTH; Brmonnenue .
. | OIlEHKOH
TECTOB. Y CTHHIU
onpoc
- BJIAQJACHUE YMEHHUSIMH TNPHUMEHATH 113 31, 32,33,34. | IlpakTuueckue
JKOJIOTUYECKHE 3HAaHUSA B  KU3HEHHBIX V1,¥2,V3,Y4 | 3agarus. 3auer
CUTyalMsiX, CBSI3aHHBIX C BBIIOJTHEHUEM Brimonnenue OLEHKO
TUNUYHBIX COUUAIBHBIX POJIEH; TECTOB. Y CTHBIN
Ompoc
- BlIaJIcHUE 3HAHUSIMH DKOJIOTHYECKUX 114 31, 32,33,34.
[IpakTnueckue
WMIEPAaTUBOB,  TIPaXJAAaHCKUX  TMpaB U V1,Y2,¥3,V4 ARSI
o0s3aHHOCTEH B OONAcCTH  DJHEPro- W ' 3auer ¢
Brmonnenue .
pecypcocOepekeHHs B MHTEpecax COXpaHEHUS OIICHKOMH

OKpYyXarolen Cpebl,
0€30IaCHOCTH JKU3HHU;

3JI0POBBSI u

TECTOB. Y CTHBINA
onpoc

19




- chopMHpPOBAaHHOCTH JTUYHOCTHOTO 15 31, 32,33,34. | IlpakTuueckue
OTHOIIICHUS K OKOJOTHYECCKUM IICHHOCTSIM, V1,Y2,V3,V4 | 3agarus. 3auer ¢
MOpaJIbHOU OTBETCTBECHHOCTH 3a Brimonnenue OLICHKO
9KOJIOTHYECKHE TTOCIICACTBUS CBOUX JICHCTBUM TECTOB. Y CTHBIU
B OKpY>KaroIlIeH cpene; onpoc

- cOpMHUPOBAHHOCThH CIIOCOOHOCTH K 116 31, 32,33,34.
BBITIOJTHEHHUIO MIPOEKTOB SKOJIOTHYCSCKH V1,¥2,¥3,V4 | IIpakTuueckue
OPUEHTUPOBAHHOM COIATLHOM 3aHATHS. Jauer ¢
JIESITEILHOCTH, CBSI3aHHBIX C AYKOJIOTHYECKOM Brimonnenue o

OLIEHKOH

0€301MaCHOCThIO OKpY Karoleu Cpenbl,
3J0pPOBbEM JIFOAEH M  TMOBBILICHUEM HX
9KOJIOTUYECKOW KYJIbTYpPHI.

TECTOB. Y CTHBIN
onpoc
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