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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma  obGmieoOpa3oBaTenbHOro  ydyeOHoro  mpeamera  «buomorus»
npeaHa3HayeHa A u3ydeHus: ocHOBHbBIX BompocoB Ouonornu B KIKKX AT'ACY mpu
peanuzanuu 00pa30BaTeIbHOM MPOrpaMMBbl CpeHEro oOIero oOpa3oBaHuUsl B Ipejaeiax
OCBOCHHsI OCHOBHOHM TpodeccroHanbHOi obOpaszoBarensHoi mporpammbl CITO (OITOIT
CIIO) na 6a3e 0CHOBHOTO O0ITIeTO 00pa30BaHMS MIPH MOTOTOBKE CIEITUATMCTOB CPEIHETO
3BEHA.

[Iporpamma paspaborana Ha ocHOBE TpeboBanmii dDeneparbHOr0 TOCY1apCTBEHHOTO
00pa30BaTEIbHOrO CTaHIAPTa CPEAHETO O0IIero o0pa3oBaHusl, YTBEPKIECHHOTO IPUKa30M
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit ®@enepanuu ot 17 mast 2012 r. N 413
(3apeructpupoBan MunucrepctsoM toctuninu Poccuiickoii @eaeparuu 7 utonst 2012 r.,
peructpannonubiii N 24480), Ilpukaza MunucrepctBa mpocBemienus Poccuiickoi
®enepauun ot 23.11.2022 Ne 1014 "O06 yTtBepxkaeHnu QenepaibHOl 00pa3zoBaTEIbHOU
mporpamMmbl cpefHero oomiero odpaszoBanus" (3apeructpupoBan 22.12.2022 Ne 71763),
denepanbHOro roCyAapCTBEHHOIO 00pa30BaTeNbHOrO CTaHaapra CPEIHETO
npodeccuoHabHOTO 00pa3oBanus 1o crnernuanbHocTy 08.02.13 MoHTax U SKCIUTyaTalus
BHYTPEHHHX CAHTEXHUYECKUX YCTPOWCTB, CHUCTEM OTOIUIEHUS, BEHTWIALUU U
KOHJUIIMOHUPOBAHUS BO3/1yXa.

Copeprxanue nporpamMMmbl «bHOJIOTHS» HANpPaBICHO HAa JOCTHXKEHHE CIIETYIOIINUX
ueJiei:

* OCBOEHHUE 3HaHMI 0 Ouonormyeckux cucrteMax (Knerka, Opranusm, [lomymsius,
Bun, Dxocuctema); MCTOpUM Pa3BUTHSI COBPEMEHHBIX MPEACTABICHU O JKUBOU TIPUPOJIE, O
BBIJAIOLINXCSI OTKPBITHSIX B OHMOJIOTMYECKOW HAyKe; pPOJM OHOJOTrMYEeCKON HayKh B
(GbopMHpPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHUHBI MUPA; O METOJIaX HAYYHOTO
MO3HAHUS;

* OBJIAJICHHE YMEHUSIMH OOOCHOBBIBATH MECTO M POJb OMOJOTUYECKHX 3HAHUU B
MPAKTUYECKOMN JIEATEIIbHOCTH JIIOJICH, B PA3BUTUN COBPEMEHHBIX TEXHOJIOTUI; ONPEaesiTh
KUBbIE OOBEKTHl B TPHUPOJE; MPOBOAUTH HAOJIOJCHHS 3a IKOCUCTEMAMHU C IEIbI0 UX
OMMCAHUS W BBISBICHUS €CTECTBEHHBIX W AQHTPOMOTECHHBIX W3MEHEHUMW; HaxOJWTh U

aHATM3UPOBATh HH(POPMAIIUIO O KUBBIX 0OBEKTAX;



* pa3BUTHE I[I03HABATEJIBHBIX MHTEPECOB, MHTEIUIEKTyaIbHBIX M TBOPYECKHUX
CHOCOOHOCTEM O00ydYaroIMXCsi B MpOLECCE U3YYEHUsS OHMOJOTMYECKHX  SIBJICHMIA;
BBIIAIOIIUXCSl TOCTHKEHUM OHOJIOTMHU, BOUIEAIINX B OOIIEUETIOBEUECKYIO KYJIBTYpPY;
CJIIOHBIX M MPOTUBOPEUYMBBIX MYTEW PAa3BUTHSA COBPEMEHHBIX HAYUHBIX B3IJISIIOB, UJIEH,
TEOpUH, KOHLENUUH, TUI0Te3 (0 CYIIHOCTH U MPOUCXOXKJICHUH JKU3HH, YEJIOBEKA) B XOJI€
paboThI C pa3TUYHBIMU UCTOYHUKAMU HH(POPMAIIH;

* BOCHHUTAaHUE YOEKIECHHOCTH B BO3MOXHOCTU IIO3HAHUS JKUBOM NPUPOJBL,
HEOOXOJMMOCTH  PAIMOHATIBHOTO TMPUPOAOIOJIB30BAHUSA, OEPEKHOTO OTHOIIEHUS K
IPUPOJIHBIM pecypcaM U OKpY’Karolled cpene, COOCTBEHHOMY 3/10POBbIO; YBaXKEHHS K
MHEHHUIO OIIOHEHTA MPHU 00CYKIEHUU OMOJOTUYECKHUX MPOOJIEM;

* WCIIOJIb30BAaHUE MPUOOPETEHHBIX OHOJOTMYECKUX 3HAHUM M yMEHUH B
MOBCEIHEBHOM KM3HHU JJISl OLIEHKHU MOCIEACTBUM CBOEH NEATENBHOCTH (M JEATEIbHOCTH
JIPYTUX JIIOJIEM) MO OTHOIICHHWIO K OKpYXKalollled cpene, 370pOBbI0 JPYyTHX JIIOACH U
COOCTBEHHOMY 3710POBbI0; 0OOCHOBAHUS U COOJIIO/IEHUSI Mep MPO(PUIAKTUKU 3a00JI€BaHUH,

OKa3aHHuc HCpBOﬁ IIOMOIIIH IIPpU TpaBMaX, CO6JIIOI[CHI/IIO IIpaBUJI ITIOBCACHUA B IIPHUPOAC.

2. OBIIAS XAPAKTEPUCTUKA YYEBHOTI'O IIPE/IMETA

B cocraBnsmoniyto mnporpaMMbl  BKIFOUEHO TPO(ECCHOHATBLHO HAMpaBICHHOE
CoJIep’KaHhe, HeoOXOauMoe IS YCBOEHUS MpodecCUOHaIbHOW 00pa3oBaTeIbHON
nporpamMmsl, GOopMUpPOBaHKS Y 00ydaronuxcs mpohecCuOHATbHBIX KOMITETEHIIUN.

OcHOBy cozepaHHs IPOrpaMMBbl COCTABJISIOT CIEAYIOIIME BEAyIIHE WICH:
OTJINYUTEIIbHBIC MPU3HAKY KMBOW MPUPOJIBI, €€ YPOBHEBASI OpraHu3alys U 3Boonus. B
COOTBETCTBHUM C HHUMH BBIJICJICHBI COJEpXKATEIbHBIC JIMHUW: OWOJOTHS Kak Hayka;
OMOJIOTUYECKUE 3aKOHOMEPHOCTH; METOJbl HAYYHOTO TIO3HAHUS, KJIETKA; OpraHu3M;
MOMYJISIIIUS; BU; 9KOCUCTEMBI (B TOM uucie ouocdepa).

B npumepHOll mnporpaMMme OTpa)K€Hbl BaXKHEWIIME 3aJa4M, CTOSIUE IIepel
OMOJIOTMYECKOM  HAyKOW, peIlIeHWe KOTOphIX HAampaBlIeHO Ha  paludOHAIbHOE
IPUPOAOIIOIB30BAHNUE, OXPAHY OKPYKAKOLIEH Cpelbl U 340POBBS JIOACH.

IIpu orbope coxmepx’aHUs MCHOJB30BaH KYyJbTypOCOOOpa3HbIM TMOAXO0H, B
COOTBETCTBHUM C KOTOPbIM OOydYarommuecss JODKHBI YCBOUTHb 3HAHUS UM yMEHWS,
HeoOXoauMble sl (popMHUpoBaHUST OOIIEH KYJIbTYpPhl, OMNpPEAEsIoNniel aJeKBaTHOE
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MOBEJICHUE YEJIOBEKA B OKPYXKAIOIIEH Cpesie, BOCTPEOOBAaHHBIC B )KM3HU U B MPAKTHUECKOU
JIEATCIbHOCTH.

Ocoboe BHUMAaHHME YJEJIECHO HSKOJIOTHYECKOMY OOpa30BaHMI0O W BOCIUTAHHIO
oOy4Jarormuxcs, (OPMUPOBAHUIO y HUX 3HAHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpa, IEHHOCTHBIX OpPUEHTAIlUM, YTO CBUJCTEIBCTBYET O TyMaHMU3aIUU
OMOJIOTMYECKOT0 00pa30BaHUSI.

[Iporpamma mpemycmaTpuBaeT (GopMUpOBaHHE y OOYYAIOMUXCS OOIICHAYYHBIX
3HaHUW, YMEHUW W HaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB JESITEIBHOCTH M KIIIOUEBBIX
KoMneTeHIIUd. [IpuopuTeTHIMM W3 HHUX NPU WM3YUYEHUH OUOJIOTUU SIBISIOTCA yMEHUE
CpaBHUBATh OUOJOTUUYECKHE OOBEKTHI, aHAIM3UPOBATH, OLICHUBATH U 0000IIaTh CBEACHU,
yMETb HaXOJUTh U UCIIOJ30BaTh HHPOPMAITUIO U3 PA3INYHBIX HCTOUHUKOB.

OcBoenue yueOHoro npeamera «buonorus» 6azupyerca Ha 3HAaHUSAX 00y4YarOIIUXCH,
MOJTYYEHHBIX TPH U3yUYCHUH OMOJIOTMYECKUX MPEIMETOB, XUMHH, (PU3HKU, Teorpaduu B

OCHOBHOMH IIIKOJIE.

3. MECTO YYEBHOI'O IPE/IMETA B YYEBHOM IIVIAHE

VYuebuniit npeamer «buonorus» SBIASETCS YYE€OHBIM MPEIMETOM 00s3aTeIbHOMN
npeaMeTHol obmactu «@du3uveckas KylabTypa, OSKOJOTHS W OCHOBBI 0€30MacHOCTH
xuzHenesarensHocty GI'OC cpennero odiero oopa3oBaHusl.

OOpazoBarenbHbli  yueOHBIM  mpeamer  «buonorus» OTHOCUTBCA K
o0mieoOpa3oBaTeTbHOMY  ITUKIY OCHOBHOW  MpO¢eCCHOHAIBHOW  00pa3oBaTEIbHOU
porpamMMbl CpeHero npodeccruoHanbHOro oOpa3oBaHMs Ha 0a3e OCHOBHOTO OOILEro
oOpa3zoBaHus C TMOJdy4deHUeM cpenHero oomiero obpazoBanus (IITIICC3) ¢ yderom

tpedoBannii ®I'OC CIIO u npoduiig npopeccuoHaIbHOTO 00pa30BaHUs.

4. TINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
OcBoenne coxaepxkanust ydyeOHoro mpeamera «buonorus»  obecrneunBaer
JIOCTUKEHUE CTYJEHTAMH CIICIYIOIIUX PE3YIbTATOB:
JIUYHOCHIHBIX:
- YCTOWYUBBIN HHTEPEC K UCTOPUU U JTOCTHKEHUSIM B 00J1aCTH OUOJIOTHH;

- TOTOBHOCTb K IIPOJOJIKCHHIO O6paSOBaHI/I$I, ITOBBIIIICHUTO KBaJ'II/I(I)I/IKa]_II/II/I B



n30paHHON MPOQPECCUOHAIBHON NESITEIbHOCTH, UCIIONB3YS MOTYyUYEHHBIE YKOJIOTUUECKHE
3HAHUS;

- 00BEKTHMBHOE OCO3HAHWE 3HAYMMOCTH KOMIETEHIIMM B O0JIACTH SKOJIOTHH JIJIs
YeJ0BEKa U OOIIECTBA;

- YMEHUS MPOAHAIM3UPOBATh TEXHOTCHHBIC MMOCICACTBUS ISl OKPYKAOIICH CpeIbl,
OBITOBOI M MPOU3BOJCTBEHHOM JESTEIIBHOCTH YEJIOBEKA,

- TOTOBHOCTH CAMOCTOSITEIIBHO JOOBIBATH HOBBIC JUTsI CE0ST CBEICHUSI SKOJIOTUUECKON
HaIPaBJICHHOCTH, UCTIOJIb3YS JJIS 3TOTO JIOCTYITHBIE HCTOYHUKHA UH(GOPMAIIUU;

- yYMEHHUE YNOPaBIATb CBOEH TMO3HABATEIBHON JIEATEILHOCTHIO, MPOBOIUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYalIbHOTO Pa3BUTHS;

- YMEHHE BBICTPaUBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHUS B KOMaHJAE IIO
pelIeHnIo O0IIUX 3a/1au B 001aCTH YKOJIOTUH;

MemanpeomemHblx:

- OBJAJCHUEC YMCHUSMHM U HaBBIKAMU pa3JIUYHBIX BHUJOB IMO3HABATEIHHOU
JEATEIIbHOCTH JIJIs1 U3YUYEHHUS Pa3HbIX CTOPOH OKPYKAOLIEH CPEIBI;

- TNPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS (OMUCAHUs, HAOIIONCHMUS,
AKCTIIEPUMEHTA) JIJIi U3yUYCHUS Pa3IMYHBIX MPOSBICHUI aHTPOMOTEHHOTO BO3ACHCTBUS, C
KOTOPBIMH BO3HHKAET HEOOXOIMMOCTh CTATKUBATLCS B IIpodeccnoHanbHol chepe;

- YMEHHUE ONpeAeisaTh LEJU M 3aJaud JCSITEIbHOCTH, BBIOMpATh CpEICTBa UX
JIOCTUKEHHUS Ha MPAKTHUKE;

- YMEHHE HCMOJIb30BaTh PAa3JIMYHbIE HMCTOUYHUKH [JISl TIOJIYYEHUS CBEICHUI
HKOJIOTUYECKON HAIMpaBJIEHHOCTHU U OIEHUBATh €€ JOCTOBEPHOCTh JJISI JIOCTHIXKECHUS
MOCTABJICHHBIX I1I€JICH U 3a/1a4;

npeoMemmubIxX:

- c()OpMHUPOBAHHOCThH MPEACTABICHUN 00 HKOJIOTMYECKON KYJIbTYpEe KaK YCIOBHUH
JOCTIDKCHUSI YCTOMYHMBOTO (COATaHCHPOBAaHHOTO) pa3BUTHSA OOIIECTBA W TIPUPOJIBI,
HKOJIOTUUECKHUX CBA3SX B CUCTEME «UEJIOBEK-00IIECTBO-TIPUPOIAY;

- c(hOpMHUPOBAHHOCTH SKOJIOTHYECKOTO MBIIIJICHUS W CIHOCOOHOCTH YYHUTBHIBATH U
OIICHUBATh IKOJIOTMYECKHUE TIOCIECTBUS B PA3HBIX cepax AesATEIbHOCTH;

- BIaICHUC YMCHHUAMU NPUMCHATD SKOJOTHYCCKUE SHAHWA B ) KU3HCHHBIX CUTYyallHsAX,



CBSI3aHHBIX C BBITIOJHEHHUEM TUITMYHBIX COLUATIBHBIX POJICH;

- BIAJCHHME 3HAHMSMM DKOJOTMYECKMX HMIIEPAaTHBOB, TPaXJAAHCKUX IIpaB U
00sI3aHHOCTEM B O0OJACTH JHEPro- U pecypcocOepekeHusi B HHTEpEcax COXpaHCHUS
OKpY>KaloIllel CpeJibl, 310pOBbs U 0€30MIACHOCTU KU3HU;

- c¢(hOopMHPOBAHHOCTh JIMYHOCTHOTO OTHOIIEHHUS K 3KOJOTHYECKHM IIEHHOCTSIM,
MOpPAJIbHOM OTBETCTBEHHOCTH 32 3KOJOTMYECKHE TIOCIHEACTBUS CBOUX JCHCTBUU B
OKpY’Karollel cpefe;

- c(OPMUPOBAHHOCTh CHOCOOHOCTH K BBIMOJHEHUIO MPOEKTOB 3KOJOTHYECKH
OPUEHTHPOBAHHOMW  COIL[MAJIIBHOM  JEATEIBHOCTH, CBA3aHHBIX C  DKOJIOTHYECKOU
0€30MacCHOCTBIO  OKpYJKalollell cpeabl, 3J0pOBbEM JIOAEH W  TOBBIIIEHHEM UX
DKOJIOTHYECKOMN KYJIBTYPBI.

o0ujue Komnemenyuu:

OK 01. BeiOuparb crnocoObl pemnieHus 3anad npo(ecCHOHaIbHOM eATeIbHOCTH
NPUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPEACTBA MTOUCKA, aHAIN3a U UHTEPIPETALUN
uHbpopMaluu ¥ UHPOPMAIIMOHHBIE  TEXHOJOTHUU [N BBINOJHEHHS 33134
npohecCuOHATBHOM NesSTENbHOCTH.

OK 04. DddexTrBHO B3aUMOACHCTBOBATh M padOTAaTh B KOJUICKTUBE U KOMaH/IE.

OK 07. CopneiicTBOBaTh COXPAHEHUIO OKPY’KAIOIIEH CpeJbl, PECYpCOCOEPEKEHUIO,
OPUMEHATh 3HaHUS 00 M3MEHEHUHU KIMMaTa, MPUHIUIBl OEpekKIMBOrO MPOU3BOJACTBA,
3¢ (HEeKTUBHO AHCTBOBAThH B UPE3BBIYAMHBIX CUTYAIIUAX

B pesynbTate ocBoenus yaeonoro npeamera OYI1.08 buonorus Ha 6a30BoM ypoBHE
oOydJaromuiics: JOJDKEH 3HATh:

31 OMOJOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIHKY;

32 OCHOBHBIE TMOJOXKEHUA OWOJIOTMYECKUX TEOpUH (KJIETOYHAs, HBOJIIOIMOHHAS
teopust UY.J/lapBuna); yuenue B.M.Bepuanckoro o Ouocdepe; CyIIHOCTh 3aKOHOB
I"."Menpens, 3akOHOMEPHOCTEX U3MEHUUBOCTH;

33 cymHOCTh OHOJIOTHYECKUX MPOLECCOB: pPa3MHOXKEHHE, OIUIOJOTBOPEHUE,
JIEMCTBHUE UCKYCCTBEHHOI'O M €CTECTBEHHOT0 0TOOpa, (hOpMUpPOBAHKE IPUCTIOCOOTIEHHOCTH,

06pa30BaHHe BHUJOB, KPYTOBOPOT BCIICCTB W IPCBPAIICHUA SHCPIUMN B 3KOCUCTCMAX U



ounocdepe;

34 ctpoeHue OUOJOTUYECKUX OOBEKTOB: KJICTKH, T€HOB M XPOMOCOM; BHIa M
IKOCUCTEM (CTPYKTYpa);

B pesynbrate ocBoenusi yuebHoro npeamera OVYIIL.08 buornorus obOywarouiuiics
JIOJKEH YMETBh:

VY1 00BACHATE: posib OMONIOTHU B (HOPMUPOBAHUH HAYYHOTO MHPOBO33PCHHUSI; BKJIA]T
OMOJIOTMYECKUX TEeOpHil B (POPMHUpPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI
MHPA; €IMHCTBO JKMBOW W HEXKUBOW MPUPOABI, POACTBO KHUBBIX OPraHU3MOB,;
OTPHULIATEIIPHOE BIIUSIHUE QJIKOTOJI1, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHUE
3apojpllla YEJIOBEKA; BIUSHUE MYTarcHOB HAa OPraHU3M YeEJIOBEKA, SKOJOTHYECKUX
(akTOpOB Ha OPraHU3Mbl; B3aMMOCBS3U OPTaHU3MOB M OKPYKAIOLIEH CpeJbl; MPUUYUHBI
ABOJIIOLIMHA, U3MEHSEMOCTH BHJIOB, HAPYIICHUN PAa3BUTHUS OPraHU3MOB, HACIJIEACTBEHHBIX
3a00J1eBaHUM, MyTallUid, YCTOMYMBOCTH U CMEHBI IKOCUCTEM; HEOOXOIUMOCTH COXPaHEHUS
MHOT'000pa3us BUJIOB;

Y2 pemath 3jIeMEHTapHbIC OHOJOTHYECKHE 3a7adH; COCTAaBJISATH DJIEMCHTApHBIC
CXEMbI CKpEIIMBAaHUA U CXEMbl MEPEHOCA BEIIECTB U IHEPTHM B IKOcHUcTeMmax (1enu
MATAHUSA);

Y3 npuBOAWTH NOPUMEPHI: B3aUMOJCHCTBUS TE€HOB, TE€HHBIX M XPOMOCOMHBIX
MyTallMi; TOMYJSIUMA Yy Ppa3HbIX BHUJOB; HACJIEACTBEHHBIX M HEHACJIEICTBEHHBIX
W3MEHECHUW, MyTallMi, €CTECTBEHHBIX U HCKYCCTBEHHBIX SKOCUCTEM;

Y4 npuBoauTh N0KA3aTEIbCTBA: €AUHCTBA KUBOW W HEXWUBOW MPUPOJBI, POJCTBA

JKUBBIX OPraHu3MOB, UCIIOJIb3Y:1 OHoJIornYecKue TCOPHUH 3aKOHBI U IIpaBUJIa

5. COAEP KAHUE YYEBHOI'O IPEJIMETA

HaunmeHnoBanue Conep:xanue yueOHOro marepuaja u GopMbl OpraHu3anNU
pa3aesioB U TeM JAesITeJIbHOCTH 00y4aI0IINXCSA

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH,
TEXHUYECKUMU U IPYTUMHU €CTECTBEHHBIMU HayKaMH, puitocopueit,
ATUKOM, 3CTEeTUKON U npaBoM. Posib Ononoruu B popmMupoBaHuu

Tema 1. COBPEMEHHOM Hay4HOU KapTuHBI MUpa. CuctemMa OMOJOrMYECKUX HAYK.
Beenenue. buosiorusi kak | MeTo/bl MO3HaHUS KUBOW MPUPO/IbI (HA0II0IEHNE, SKCIIEPUMEHT,
HayKa olnucaHue, u3MepeHue, Kiaccupukaius, MoIeTMPOBaHUE,

cTaTHCcTUYeCcKasi 00pabOTKa TaHHBIX).
IIpakTnyeckas padora Ne 1. «/crosnb30BaHNe Pa3TUYHBIX METOIOB
IPU U3YYEHUH OHMOJIOTHYECKHX OOBEKTOBY
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Tema 2. ’KuBble cucTEMbI M
HX OpraHu3anus

JKuBbie cucTeMbl (OMOCUCTEMBI) KaK MPEAMET H3yUCHHS OMOJIOTHH.
OTnu4mre JKUBBIX CUCTEM OT HeopraHuuecko nmpupopl. CBolcTBa
OMOCHCTEM | UX pa3HOOOpasue. Y POBHH OpTraHU3AINH OHOCUCTEM:
MOJICKYJISIPHBIN, OPTaHOUTHO-KJICTOYHBIN, OPTaHU3MECHHBIH, MTOMYJISIIHOHHO-
BUJIOBOH, SKOCUCTEMHBIH (OMOT€OIICHOTHYECKUI ), OMOChEepHBIH.

Tema 3. XumMuueckuii
COCTAaB U CTPOEHHE
KJIeTKH

XHUMHYECKHH COCTaB KIETKH. XUMUUYECKUE FIEMEHTHI:

MaKpO3JIEMEHThI, MUKPO3JIeMEHTHI. Bosa 1 MuHepasbHbie

BenlecTBa. OYHKIIMK BOJBI U MUHEpAJIbHBIX BELIECTB B KineTke. Ilonnepxanue
ocmotHrueckoro Oaanca. benkn. CocTaB U cTpoeHHE OEITKOB. AMHUHOKHCIIOTHI
— MoHOMepbl OenkoB. HeszameHMMBIE ¥ 3aMEHMMbIE AMHHOKHUCIIOTHI.
AMUHOKHCIIOTHBIA ~ COCTaB. YPOBHH CTPYKTYpPbl OEIKOBOH  MOJEKYIbI
(mepBuYHasA, BTOPUYHAs], TPETUYHAS U YETBEPTUYHASA CTPYKTYpa). XUMHUECKHE
cBoiictBa OenkoB. buomornmuyeckme Qynkuun OenmkoB. DepmeHTHI —
Ononornueckue Karanuzatopsl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP,
cyOctparHas cneunpuaHoctb. Kodhepmentsl. Buramunbl. OTiamuust pepMeHTOB
OT HEOPTraHMYECKHX KaTalu3aTOpOB. YTIJIEBOIBI: MOHOCaxapHuibl (ITJIIOKO03a,
pubo3a u ae3okcupro03a), qucaxapuibpl (caxaposa, JIaKTo3a) U IMOJIHCaXapUabl
(kpaxMai, TJIUKOTeH, Ieultoyiosa). buomornueckue QyHKIUHM YIIIeBOAOB.
Jlunmuner:  tpurmunepuasl,  Qgochomununbl, crepouapl. [ uppoduapHO-
ruapodoOHbIe cBoMcTBa. buomormdeckwe ¢yHkmmu JmnuaoB. CpaBHeHHE
VIJIEBO/IOB, OEJKOB M JIMIHMIOB KaK HCTOYHMKOB SHepruu. HykiewmHOBBIE
kucinotel: THK u PHK. Hykneotuasl — MOHOMEpBl HYKJIEHMHOBBIX KHUCIOT.
Crpoenne n ¢ynkuun [JHK. Crpoenne n ¢pynkumn PHK. Bunsr PHK. AT®:
cTpoenue U ¢yHkuun. Llutonorus — Hayka o kjetke. Kierounast Teopust —
npuMep B3aUMOJCHCTBHS W W (PakTOB B HAaydYHOM IMO3HAHWU. MeTOnbI
n3ydeHus kinetku. Kierka kak menoctHast xkuBas cuctema. OOLiye npu3HAKH
KJIETOK: 3aMKHyTasl HapykHas meMmOpana, Monekynbl JIHK kak renerndeckwii
amnmapar, cucTeMa cuHTe3a Oenka. THIBI KIETOK: JyKapuOTHYecKass H
npokapuotudeckasi. OcoOCHHOCTH CTPOEHHUSI NPOKAPHOTHYECKOM KIETKH.
Knerounas crenka 6akrepuii. CTpoeHHE 3yKapHOTHUECKON KiIeTKH. OCHOBHBIE
OTNIUYMA PACTUTENBHOW, JKMBOTHOM W rpuOHON KieTku. lloBepxHOCTHBIE
CTPYKTYphl KIIETOK — KIETOYHAsl CTEHKa, TJHMKOKAIUKC, WX (YHKIWH.
[Tna3zmatuueckass mMemOpana, e€ cBoiictBa M (yHkumu. Llutoruasma u eé
oprarouzbl. OnHoMeMOpanHbie opranousl kietku: DIIC, anmapar [Nombmkwy,
mu30coMbl. [loyaBTOHOMHBIE OpPraHOMBl KJIETKH: MUTOXOHJPHH, TUIACTHIBI.
IIpoucxoxneHne MUTOXOHIpUH W TuacTuld. Buael mnactua. HememOpanHble
OpPraHoOMIbl KIETKH: PUOOCOMBI, KIETOUHBIA LEHTP, LEHTPUOIH, PECHUUKH,
JKIYTUKU. OYHKIUU OPraHOUIOB KIETKU. BritoueHus. SInpo — peryasTopHbIi
neHTp kietkd. CtpoeHue sapa: saepHas o00odYKa, KapuoIula3Ma, XpoMarTuH,
SOPBIIIKO. XpOMOCOMBI. TPaHCIIOPT BELIECTB B KIETKE.

IIpakTHyeckast padora Ne2 «/I3yueHne CTpOSHHS PaCTUTENBHOM U )KUBOTHOU
KJIETOK»

Tema 4.
Ku3HeneaTeILHOCTH
KJIETKH

OOMeH BelecTB, WIH MeTaboNMM3M. AcCUMWISIUS (TNIACTUYECKUH OOMEH) |
JTUCCUMIIISIUS (PHEPTeTUYEeCKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpoIliecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB M JHEPTHU B MOHWUMAaHHUH
MeTabonu3ma. Tunel oOMeHa BelecTB: aBTOTPO(HBIN H TeTepoTpodHbIH. Poib
(epMeHTOB B 0OOMEHE BEIIeCTB M MPEBPAILICHUN dHEPTHH B KiieTke. DoTocuHTE3.
CeeroBass u TemHOBas (aszel  (orocuHTe3a. Peaknmu  QoTocuHTesa.
O¢ddextuBHOCTH PoTOCHMHTE3a. 3HAUeHHE (HOTOCHHTE3A IS KU3HU Ha 3emiie.
BnusiHue ycioBuil cpeapl Ha (OTOCHHTE3 M CHOCOOBI IIOBBIIICHHUS €rO0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PaCTeHUH XEMOCHHTE3. XEMOCHHTE3UPYIOIIUE
OakTepun. 3HaUeHUE XEMOCHHTE3a AJIS JKM3HM Ha 3emiie. DHepreTHUecKHuil
oOMeH B KieTKe. PacimernuieHne BelIecTB, BBICICHHE H aKKyMYJIHPOBAaHHE
SHEPruH B KJIETKE. DTaIlbl S3HEpreTnyeckoro oomena. I nmnkonus. bpoxxenne u ero
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BUIbL. KuCIOpomHOE OKHCIIEeHWE, WM KIETOYHOe apixaHue. OKHCIUTENHHOE
dbochopunmupoBanre. OPPEKTHBHOCT, HDHEPTETHICCKOTO OOMeHa. Peakmmm
MaTpU9IHOTO cHHTe3a. | eHermueckas wuHbopmanus u JIHK. Peammzarms
TEHEeTHYCCKON WH(pOpManUd B KJIETKE. | eHeTHYSCKWH KOJ M €ro CBOMCTBA.
Tpanckpunius — maTpudabiii cuaTe3 PHK. Tpancismus — OnocunTe3 Oenka.
Oransl Tpancasauuu. KogupoBanne aMuHOKUCIOT. Posib pubocom B OnocuHTE3e
Oenka. Hekierounsie GpopMbl )KU3HU — BHPYCHI. MICTOPHSI OTKPBITUSL BUPYCOB
(d.1. VBanoBckwmii). OCOOEHHOCTH CTPOCHUS W >KU3HEHHBIH IMKI BHPYCOB.
Bakrepuodaru. boje3Hn pacTeHWid, >KUBOTHBIX M YEJIOBEKa, BHI3bIBACMEIC
BrUpycamu. Bupyc mmmyHoeduiura genosexka (BUY) — Bo3dyaurens CITNJa.
OOpatHas  TpaHCKpWIIIHA, peBepTaza W  HWHTerpaza. lIpodwumakTtuka
pacipocTpaHeHHsT BUPYCHBIX 3a00JIeBaHuUH.

IIpakTuyeckue 3aHsiTUsI: BrinoaHeHUe TECTOB. Y CTHBIN OIPOC.

Tema 5. PazmMuokeHnue u
HHINBHUIYAJIBLHOE PA3BUTHE
OpraHu3MoB

KieToyHpI IMKJI, WKW JKU3HCHHBIM LUK KieTku. MHTepdasza ¥ MHUTO3.
[Iporeccsl, mpotekatontue B nHTepdasze. Pernmmkanus — peakius MaTpUIHOTO
cuate3a JJHK. Ctpoenme xpomocom. XpOMOCOMHBEI Ha0Op — KapHUOTHIIL.
JIMIutonaHbId M TalUIOWAHBIA  XPOMOCOMHBIC  HaOOpbl.  XPOMATHIBL
[urosornyeckue OCHOBBI PA3MHOXKEHUS M WHIUBUAYAIbHOTO Pa3BUTHSL

opranu3moB. JlenmeHue xkinetku — wMuTo3. Cramuum wmuto3a. IIpoueccsl,
MIPOUCXOASNINE HA Pa3sHBIX CTAAMSIX MHUTO3a. bHOTOTHYECKHH CMBICI MHTO3a.
[Iporpammupyemas rubeinb KIeTKH — arnonto3. MOopMbl pa3MHOKEHHUS

OpraHu3MoB: Oecroyioe ¥ MoioBoe. Buapl 6ecronaoro pasMHOXKEHHS: ACIECHHUE
Ha/ZBOe, IIOYKOBAaHME OAHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3oOBaHuE,
BEreTaTHBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KJIOHHPOBAaHUE OPraHU3MOB, €TO
3Ha4YeHue Il cesekuuu. 1lonoBoe pa3MHOXKEHHE, €ro OTIMYHS OT OEcIooro.
Melio3. Craguu Meiosza. Ilpoueccel, mpoucxonasdiiue Ha CTaausIX Meiosa.
[ToBenenue xpomocom B Mmeito3e. Kpoccunrosep. buomornmueckwii cMmpIica u
3HaUYeHUe Meiio3a. ['amerorene3 — mporecc 00pa30BaHUs MOJOBBIX KIETOK Y
JKUBOTHBIX. [10JI0BBIE Kee3bl: CeMEHHUKU U AnYHUKK. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uj, SHIEKIeTKa) — CIepMaToreHes
ooreHe3. (OCOOEHHOCTH  CTPOCHHs  SMIEKIETOK ©  CHEpMaTO30UIO0B.
OmnonorBopenue. Ilaprenorenes. MuauBuiayanbHOEe pa3BUTHE (OHTOTEHE3).
OMOpuoHaNEHOE pa3BuTHE (AMOpHOTEHE3). DTarbl SIMOPUOHATIBHOTO PA3BUTHS Y
MO3BOHOYHBIX  JKMBOTHBIX:  JpOOJIEHWE,  TacTpyJiALus,  OpraHOreHes3.
[MocTaoMOpHoHanbHOE  pa3BuUTHE. THUMBI  MOCTAIMOPHUOHANBHOTO — Pa3BUTHSL:
npsMoe, HempsiMoe (JIMYMHOYHOE). BnusHue cpelpl Ha pa3BUTHE OPraHHU3MOB;
(akTOpbl, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YpOICTBAa. Poct u pasButHE
pactenuii. OHTOTeHE3

LBETKOBOT'O PAaCTEHUS: CTPOCHUE CEMEHH, CTalli Pa3BUTHSL.

IIpakTuyeckast padora Ne3 «/13yueHne cCTpoeHHE MONTOBBIX

KIIETOK»

IIpakTHyeckue 3aHATHS: BrIoaHEHHE TECTOB. Y CTHBIN OIIPOC

Tema 6. HaciieacTBeHHOCTH
OpraHu3MoB

IIpenmer n 3anaun revetuku. Mcropus pazButus reHeTUKH. Poib

LUTOJIOTUH U SMOPHOJIOTHU B CTAHOBJIIGHUH T'€HETHKH. BKiag

POCCHICKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE reHETUKU. MeTo b

TeHETUKH (rnbpuaOIOTHYECKH, LUTOTeHETUYECKHIA, MOJIEKYJISIPHO-
reHeTuueckuil). OCHOBHBIE TeHETHUECKHE NOHATHSA. | eHeTHuecKass CUMBOJIMKA,
UCIIONB3yeEMass B CXEMax CKpeIIMBaHU. 3aKOHOMEPHOCTH HAaCJEIOBaHMS
NPU3HAKOB, ycTaHoBJeHHbIe [. Mennenem. MoOHOrMOpUIHOE CKpeLIMBaHUE.
3akoH ennHO00pa3ust rTHOPUIOB MEPBOTO MOKOJNeHHS. [IpaBuIIo JOMHUHUPOBAHUSI.
3aKoH pacIeruIeHns Mpu3HaKoB. | unoresa ynctoTel rameT. [lomHOE 1 HENoIHOE

JoMHHUpOBaHWe. JlMruObpuaHOe  CKpemuBaHWE. 3aKOH  HE3aBUCHMOTO
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HACJIEIOBaHNS TPHU3HAKOB. llUTOreHeTHYecKne OCHOBBI ITUTHOPHIHOTO
CKpEILIMBaHHUS. AHanmmupyroiee CKpelLIMBaHUE. Hcnons3zoBanue
AQHANMM3HUPYIOIIETO  CKPEIIMBAaHUS IS ONpeAelieHHs TeHOTHHa 0ocoOu.
CuerieHHOe HaclenoBaHHe nMpu3HakoB. Pabora T. MopraHa o crermieHHOMY
HacJIeIOBaHHIO TeHOB. HapylieHne cUEIJIEHUsT T[E€HOB B pPe3yJbTaTe
KpOCCHHTOBepa. XpPOMOCOMHasi TEOpHs HacJIeICTBEHHOCTH. ['eHeTnyeckue
KapTel. ['eHeTnka mona. XpOMOCOMHOE OIpeleNeHue IMoya. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble M TeTepOTraMETHBIE OpPraHU3MEI.
HacnepoBanue mnpusHaKoB, CHCIUICHHBIX C MoJIoM. M3MenuuBoCTh. Buibl
W3MEHYMBOCTU: HEHACIEACTBEHHAasT M HacleICTBeHHas. Ponb cpeasl B
HEHACJICACTBEHHOW W3MEHYMBOCTH. XapaKTEpHCTHKA MOIU(DHUKAITMOHHON
M3MEHYMBOCTH. BapuanmoHHbIi paa M BapuallnoHHas kpuBas. Hopma peaxiiuu
npu3Haka. KoqnyecTBeHHbIE U KaYECTBEHHBIE MMPU3HAKU U UX HOPMa PEaKLUU.
CBoiicTBa  MOIU(UKAIIMOHHOW  W3MEHYMBOCTH. HaciencTBeHHas, WM
TCHOTHUIIMYCCKasd, HU3MCHYHNBOCTD. KOM6I/IH3TI/IBH3$1 W3MEHUYMBOCTh. Meilio3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMOHHAS
U3MCHYUBOCTb. KJIaCCI/I(pI/IKaHI/Iﬂ MYTaHHﬁZ T'€HHBIC, XPOMOCOMHBLIC, TCHOMHBIC.
YacroTa v mpu4rHbEI MyTauii. MyTtareHHbIe (haKTOpbI. 3aKOH TOMOJIOTHIECKHX
psooB B HacineAcTBeHHOW wusMeHunBoctd H. WM. BaBunosa. Baesnepnas
HAaCJIEACTBEHHOCTh U MU3MEHUMBOCTh. ['eHeTHKa yenoBeka. Kapuotun yenopeka.
OCHOBHBIE METOABI T€HETHKH 4YeEJIOBEKAa: TIeHEaJorMYeCcKui, OJM3HELOBBIM,
LUTOT€HETUYECKUM, OMOXUMUYECKHIA, MOJIEKYJIAPHOT€HETUYECKUI.
CoBpeMeHHOE OIpesesieHHe TEHOTHIA: ITOJIHOTEHOMHOE CEKBEHHPOBaHUE,
TEHOTUIIMPOBaHue, B ToM uuciie ¢ nomomuisio [P ananuza. HacnencteeHHsie
3a0oieBaHusl YeJIOBEKA: TeHHble OOJe3HH, OONE3HH C HAClIeACTBEHHOMN
MPEIPacIIOIOKEHHOCThI0,  XpOMOCOMHBIe ~ Oose3Hn.  CoMaTudeckwe |
reHepaTuBHble MyTanud. CTBOJOBBIE KiIeTKU. [IpuHIMITEI 310poBOTO 00pa3a
JKU3HW, JUATHOCTHKH, MPOMUIAKTHUKHA W JIEYSHUS TEHETHYECKUX OoIe3HeH.
Menuko-reHeTu4ecKoe KOHCYJIbTUPOBaHNHE. 3HAUCHHE MEIULIUHCKONU T€HETHKU
B MIPEIOTBPAIIICHNH U JICYEHUN T'€HETHUECKUX 3a00JIeBaHUI UeIoBeKa.

IIpakTHyeckast padota Ne 4. «CocTaBieHne U aHAJIN3 POAOCIOBHBIX UeJIOBEKa

Tema 7. Cejeknust
oprann3MoB. OCHOBBI
OHOTEXHOJIOTHH

Cenekmusi Kak HayKa W MPOIEcC. 3apOoXKIACHUE CEJICKIINH W JOMECTHUKAIIHSL.
VYuenne H. WM. BaBunoBa 0 ILEHTpax NPOUCXOXKAEHUS M MHOrooOpasus
KyJNbTYpHBIX pacTeHui. LleHTpbl MPOUCXOKIEHHSI TOMAIIHUX KUBOTHBIX. CopT,
mopona, ImramMMm. CoOBpeMEHHBIE METOJBI  CEJeKIMU. MacCoBBIA U
WHIWBUAYaJbHBI OTOOpHI B CEJIEKUMM PACTEHWH M JKUBOTHBIX. OleHKa
9KCTEephbepa. biM3KopoacTBeHHOE CKpeluBaHne — WHOpUAMHT. Yuctas JTUHHUS.
CkpemuBanue 4MCTHIX JuHUE. [erepo3wc, wium rubpuaHas  cuia.
HeponcTtBenHoe ckpemnBanue — ayTopuauar. OTnanéHHas rTuopuan3anis u e€
ycnexu. VIcKyCCTBEHHBII MyTareHe3 U MOJy4YeHHe MOIUIIIONI0B. JloCTIKeHus
CEeNEKIMH pPACTEHUH, >XKMBOTHBIX W MHKPOOPTaHHM3MOB. bHoTexHomorus kak
OTpacIb MPOu3BOJICTBA. | eHHast HHXKeHepusl. DTaIlbl CO3/IaHUS PeKOMOWHAHTHOM
JHK wu TtpancrenHeix opranu3MoB. Kierounas wumHxeHepus. Knetounsle
KynbTypbl. MUKpPOKJIOHAIBHOE pa3MHOXEHHEe pacTeHuil. KioHupoBaHue
BBICOKOITPOAYKTHUBHBIX CEIbCKOXO03SIMCTBEHHBIX OPTaHN3MOB. JKOJIOTHUECKUE U
strdeckue npodsieMbl. MO — reHeTHUECKH MOTUPHUIIPOBAHHBIE OPTaHU3MBI

Tema 8
IBOJTIOIHOHHAA
ouoJiorus

HpeIIHOCI)UIKI/I BO3HUKHOBCHUA 3BOJ'IIOHI/IOHHOI>1 TCOPUH. 3BOJ’IIOIII/IOHH8,$I TeOpUA
n e€ mecto B OHonorud. BnusHHME 3BONIOLMOHHOW TEOpPHHM Ha pa3BUTHE
Ouonoruu u Apyrux Hayk. CBuaeTesbCTBa 3BoMoLMH. [laneoHTonornyeckue:
MOCJIE0BATENIFHOCTh IOSIBJIICHUSI BHIOB B IaJICOHTOJIOTMYECKOW JIETOIHCH,
nepexoiHele popmel. bruoreorpaduueckue: cxoJcTBO U paznuuue GayH u ¢iop
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MaTEepPUKOB M OCTPOBOB. DMOPHOIIOTHICCKHIE: CXOACTBA U PA3TUIH YMOPHOHOB
PasHBIX BUAOB MMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKHE: TOMOJIOTUYHEIC,
aHaJIOTHYHBIE,  pyOUMEHTapHbBIE  OpraHbl, aTaBU3MbBL.  MOJEKYIApHO-
OMOXMMHUYECKHE: CXOACTBO MEXAaHM3MOB HACIEICTBEHHOCTH U OCHOBHBIX
METa0OJIMYECKHX ITyTeld Yy BCEX OPraHU3MOB. OBOJIONHMOHHAs Teopust Y.
HapBuna. Ilpeanochliki BO3HMKHOBEHHUS JapBUHH3MA. JIBHXKyIIne CHIIBI
’BorOIMUM  BUIOB 1o  JlapBuHy  (M30BITOUHOE  pa3MHOXKEHHE IPH
OTrPaHUYEHHOCTH PECYpPCOB, HEONpelnes€HHAas W3MEHYHMBOCTb, Oopbba 3a
CYLIECTBOBAHUE, €CTECTBEHHBIH 0TOOpP). CHHTETHYecKas TEeOpHUsl 3BOJIOLUH
(CTD) u e€ ocHoBHBIE TOJ0KeHU. MukposBomoust. [lomynsuus kak equHALA
BHJa W DBONOUWH. J[BrKymwe cuibl ((hakTOphI) SBOTIOLMK BHAOB B TPUPOJIE.
MyTauroHHBIA TIpoLiecC ¥ KOMOMHATHUBHAs M3MEHYHMBOCTH. [lomynsiiuoHHbIE
BONMHBI W npeii¢ renoB. M3omsums u murpauus. EcrecTBeHHBI 0TOOpD —
HampaBysioumid  dakTop sBoionMU. DOpPMBI  €CTECTBEHHOrO  OTOOpAa.
[TprcnocoGieHHOCTh OPraHM3MOB Kak pe3yipTar dBomonuu. IIpumepsr
MPUCTIOCOONICHUH y OpraHu3mMoB. ApoMopdo3bl M HAMO3JanTalud. Bunm u
BunoobOpazoBanmne. Kpurepum Buma. OcHOBHbIE (OPMBI BHAO0Opa30BAHUA:
reorpaduyeckoe, sKojorumdeckoe. MaxkposBomonus. DOpMBI  IBONIOLUH:
¢duneTnyeckas, AMBEPreHTHAs!, KOHBEpreHTHas1, TapajuienbHas. HeobpaTumocTsb
sBosounu.  [IpoucxokaeHne  OT  HECHEIUATU3UPOBAHHBIX  INPEIKOB.
[Iporpeccupyrormas cienuany3anysa. AJanTUBHAsA paJnariys.

Tema 9. BosuukHoOBeHHE H
pa3BuTHeE KU3HU HA 3emie

JloHay4HBIEe IPEACTABICHMS O 3apOXKACHUY KU3HU. Haydnsie

TUIIOTE3bI BO3HUKHOBEHUS XKU3HU Ha 3emJie: abuoreHes u

naHcrepMusi. XUMUYecKasl SBOJIIONMS. AOUOTCHHBIN CHHTE3

OpraHMYeCKUX  BEIIeCTB M3  HEOPraHMYECKUX.  OKCIEPHUMEHTAIbHOE
MOATBEPKICHUE XUMUYECKON 3BoJONMU. HadanabHble 3Tambl OMOJIOTHYECKOM
sBomonmu. ['mnoreza PHK-mupa. ®opmupoBanne meOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE ITPOTOKIICTKHU. [IepBble KIETKN U UX 3Bomtonus. PopMupoBaHue
OCHOBHBIX T'PYIMII KMBBIX OpraHu3MOB. Pa3Butue »u3HU Ha 3emiie Mo 3paM U
nepuonam. Karapxeil. Apxelickas u nmporepo3oiickas spsl. [laneosoiickas spa u
e€ Tmepuonpl: KeMOPHICKHI, OpJOBUKCKHNA, CUIYPHUCKHA, JIEBOHCKHI,
KaMEHHOYTOJIbHBINM, NIepMcKuil. Me30o30McKas 3pa U €€ NEepUobl: TPUACOBBIN,
fopckuii, MenoBoil. KaifHozoiickass spa M €€ TepHOIBL: TaJeOreHOBBIH,
HEOTEHOBBIN, aHTPOIOICHOBBIA. XapaKTepUCTUKA KIMMAaTa M TIeOJOTMYECKUX
nporieccoB. OCHOBHBIE 3Talbl 3BOJIOIUHN PACTUTENHHOTO M KUBOTHOTO MHpA.
ApoMopdo3bl y pacTeHuil U KHUBOTHBIX. [losiBIEHHE, PaclBET U BhIMHUpPaHUE
TpyNI KUBBIX OpraHu3MoB. CHCTEMa OpPraHMYECKOro MHpa KaK OTpaKCHHE
9BOMIOLMU. OCHOBHBIE CHCTEMATHYECKHE TIPYNIBl OPraHU3MOB. OBOJIIOLHA
YyenoBeka. AHTpomosiorus Kak Hayka. Pa3BuThe mnpencTaBieHHl O
MIPOMCXOXKJIEHUN YesoBeKa. MeTonpl M3ydeHus aHTpororenesa. CxoacTBa M
pasnauuus 4enoBeKa M JKMBOTHBIX. CHCTEMaTHYECKOE IOJOKEHHE YeNIOBEKA.
JBwxymiue cuisl (GakTopsl) aHTporioreHes3a. HacnencTBeHHass N3MEHYMBOCTD U
ecTecTBeHHbI 0TOOp. OOIIeCTBEHHBIH 00pa3 KU3HU, W3TOTOBJICHHE OPYIUil
TpyZa, MbIIUIEHHE, pedb. OCHOBHBIE CTaUM W BETBH SBOJIIOLIMH YEJIOBEKA:
aBCTpaJoNUTeKH, YenoBek ymenslid, YenoBek mnpsmoxoaammi, Yenosek
HEaHJEepTAIbCKUi, HenoBek pasyMHblil. Haxoku HCKOIIa€MbIX OCTaHKOB, BpEMS
CYLIECTBOBaHUs, 00JacTh pacHpocTpaHeHHs, 00BbEM TOJIOBHOTO MO3ra, o0pas
JKU3HH, opyaus. YenoBeueckue packl. OCHOBHBIE OOJIbIINE PACKHL: €BPOIICOUAHAS
(eBpasmiickasi), HETpO- aBCTPATOWAHAS (SKBATOpUAIbHAS), MOHTOJIOWIHAS
(asmaTckoamMepukaHcKas). UYepTel MPUCIIOCOOJICHHOCTH  IPEICTaBUTENCH
YEJIIOBEYECKHX pac K YCIOBHUSM CyIIeCTBOBaHMs. EAMHCTBO yelioBe4eCKHux pac.
Kputrka conmanbHOro JapBHHU3Ma U pacu3Ma.

Tema 10. Opranusmsi u
OKpY Kalas cpena

DKOJIOTHS KaK HayKa. 3a/1a4¥l U pa3/IeNnbl SKOJIOTuH. MeTos
HKOJIOTHUYECKHUX UCCIIEIOBAHUHI. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOIO
yesnoBeka. Cpeasl 00UTaHUs OPTaHU3MOB: BOTHAS,
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HanMmeHnoBanune
pa3aesioB U TeM

Coaep:xanue yueOHOro marepuaJa 1 popmMbl OpraHu3anuu
AeATeTbHOCTH 00y4YaroIuXCs

Ha3eMHO-BO3/IyIIIHAS,, IIOYBCHHAs, BHYTPHOPraHM3MEHHAs. OKOJOTHYECKUE
¢daktopel. Kmaccudukanuss sKxojormyeckux — (akTopoB:  aOMOTHUYECKHE,
OMoTHYEeCKHE M aHTpPOMOreHHble. JleHCTBHE OJKONOTHYecKuX (aKTOpPOB Ha
opranm3Mbl. AOuoTH4Yeckue (HaKTOpBI: CBET, TEMIlepaTypa, BIAKHOCTE.
®doronepuoausm. llpucrnocobnennss opraHn3MoB K JACHCTBHIO aOHOTHYECKUX
¢axTopoB. buonoruueckue puT™Mbl. buotnueckue gpakTopbl. Buasl bnotnueckux
B3aMMOJICHCTBHI: KOHKYPEHLHS, XHITHAYECTBO, CHMOMO3 M €ro (OpMslL
[Tapa3utu3M, Koomepamusi, MyTyaldu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJIeOHMYeCTBO). AMeEHCaau3M, HEWTpanu3M. 3HaueHHe OMOTHYECKHX
B3aUMOJICHCTBU ISl CYIIECTBOBAHHS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.
OKOJOTHYECKHE  XapaKTepUCTHKU  momyinsuud. OCHOBHBIE — ITOKa3aTeNn
MOMYJISIMU: YUCICHHOCTh, IUIOTHOCTD, POXKIAEMOCTh, CMEPTHOCTB, MPHPOCT,
Murpanys. JJMHaMuKa YUCISHHOCTH MOMYIISINN U €€ PeryJIsisL.

Tema 11. CoobGiiecTBa u
JIKO0JI0rHYEeCKHe
CHCTEMBI

Coo0miectBo opraHn3MoB — OworieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBAs,
MPOCTPaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunmbl- momuHantbl. CBs3u B
OnoreHo3e. DKoNIorHuecKie cucTeMsl (3kocrcteMsl). [lonstue 00 skocucTemMe 1
6I/IOFCOHCHO3C. q)yHKHI/IOHaIILHI)IC KOMITIOHCHTBI 3KOCHUCTCMbBI: NPOAYUCHTEI,
KOHCYMEHTHI, peIylIeHThl. KpyroBOpOT BEIIECTB M MOTOK SHEPTUH B 3KOCHUCTEME.
Tpoduueckne (mMUILEBbIE) YPOBHU 3KOCHCTeMBbl. [luIeBBIe I U CETH.
OcCHOBHBIE TOKa3aTeNN KOCUCTEMBI: OMoMacca, MPOAYKIUSI. DKOJIOTHUECKUE
NUPaMUJBL  TIPOAYKIWMH, YHUCICHHOCTH, Omomaccel. CBOWMCTBa 3KOCHCTEM:
YCTOMUMBOCTh,  caMmoperymsiiusi, passutrue. Cykueccus.  IIpupoansie
9KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OKOCHUCTeMa XBONHOro WM
MINPOKOJIMCTBEHHOTO Jieca. AHTPOIIOTCHHBIE KOCHUCTEMBL. ATPOIKOCHCTEMBI.
Ypboskocuctemsl. bronornueckoe M X03sIICTBEHHOE 3HAYEHHE arpO3KOCHCTEM
u ypboskocucreM. bropasnoobpasue kak (akTop YCTOHYHMBOCTH 3KOCHUCTEM.
CoxpaHeHre OHMOJIOrMYECKOro pa3sHooOpasusi Ha 3emie. Yuenue B.U.
Bepnanckoro o 6uocdepe. I'panunbl, coctaB u cTpykrypa ouocdepsl. Kusoe
BemecTBO u ero ¢yHkuun. OcobeHHocTH Ounocdepbl Kak TII100aIbHOM
9KOCHCTEeMbl. J[MHamMuueckoe paBHOBeCHe M oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTsl BemectB u OMOr€OXMMHYECKHE ILHUKIIBI JJIEMEHTOB (yriepoja,
azora). 30HaIbHOCTH OMocdeprl. OCHOBHBIE OMOMBI cymid. BomHble OHOMBI.
UYenoBeuecTBO B OMochepe 3eMin. AHTPOIOICHHBIC MU3MEHEHUs B Ouocdepe.
I'moGanbHble dKoONOTHYeckHe MpoOiemMbl. CocylllecTBOBaHHE TPHUPOIBI U
yenoBeuectBa. CoxpaHeHHe OHOpa3HOOOpasWs KaK OCHOBAa YCTOHYMBOCTH
orocdepsl. OcHOBaA PalMOHATFHOTO YIPABJICHUS MPUPOJHBIME PECypcaMu U X
ucnoiabs3oBanue. JlocTimkeHus: OMOIOTHH U OXpaHa MPHUPOIBL.

KonTpoashas padora Nel

IpakTryeckne 3aHATHUSA: BHITIOJTHEHUE TECTA

6. TEMATHUYECKOE IINTAHUPOBAHMUME 110 YYEBHOMY NIPEIMETY

Ne
n/ HaunmeHnoBanue pa3nenos U TeM Beero | Jleknust Tpaxruec | - JlaGoparopu
o KHe padoThl | bie padoThl

1 Brenenue. buonorus kak Hayka 1

2 JKuBble CUCTEMBI U X OpPraHu3alus 1 4

3. | XuMu4ecKkuit cocTaB U CTPOCHHE KIETKU 2 2

4 KusaeneaTeabHOCTD KIIETKHA 2 4

5. | PasMHOXeHHe ¥ WHAMBUAyaJbHOE pa3BUTHE 2 2

OpPraHu3MOB

6. | HacrmeacTBeHHOCTh OPraHM3MOB 2 2

7. | Ceneknus oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH 2 2

8. | DBomonoHHas OUOIOrUs 4 2
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[IpakTuyec | JlaGopaTopH

n/ HaumeHoBaHMe pa3/iesioB U TeM Bceero | Jlekmus
o KHe padoThl | bie padoThI
9. | Bo3HUKHOBEHHE U PAa3BUTHE KU3HU Ha 3emIIe 4 2
10. | Opranu3msl 1 OKpyKaromas cpeaa 2 2
11. | CooO1ecTBa U HKOJIOTHYECKUE CUCTEMBI 2 2
Hroro: 48 24 24

[Ipn peanuzanuu cojaepkaHus 0OIIE0Opa30BATEILHOIO  YYEOHOro MpeaMeTa

«buogorusy B npenenax ocsoerust OITOIT CITO Ha 6a3e 0cCHOBHOTO 0011IeT0 00pa30BaHUS

C IIOJIYUCHUCM CPCOAHCTO O6I[I€FO 06p330BaHI/I$[:

Bup yueOHoii padoTbl

O0BbeM 4acoB

MPAKTUYCCKUC 3aHATUA

O0bem 00pa3oBaTeIbHOI IPOrPaMMBbI 48

O0s3aTes1bHAs ayAUTOPHAsi y4eOHasi HArpy3Ka (Bcero) 48
B TOM YHCIIE:

JIEKIUN 24

24

J'Ia60paTOpHI>Ie 3aHATHUA

VY4yeOHBIM IIIaHOM
HE TPEAYCMOTPEHO

Camocmosmenvuas paboma obyuaroue2ocs

VY4yeOHBIM IIIaHOM
HE TPEAYCMOTPEHO

Koncynomayuu

Ilpomesrcymounas ammecmayus 6 popme 3auema ¢ OUeHKOU
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.YYEBHO-METOINYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1. Onucanue mamepuanbHo-mexHu4ecKkoll 6azvl, HEOOXOOUMOIL 011 OCYU{eCM 6/1eHUA

06pa3oeameﬂbnozo npouecca

. OcHaleHHOCTH CHeUATIbLHBIX
HaumeHoBaHuHe crieniMaJIbLHBIX MOMeEIIEHUH 1 . »
Ne n/m . N noMeneHu i ) | noMenmeHu IS
NMoMelIeHuii VI CaMOCTOSITeJIbHOI PadoThI .
CaMOCTOSITEILHOH padoThI
Kabunet nadopmaTuku; 1. ocka yueOHast
ayJUTOPUS TS TPYIIIOBBIX M MHIMBHIyadbHBIX | 2. Pabodee MecTo mpernogaBarers
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIS U 3. KommiekT yueOHoit mebenu
MIPOMEKYTOYHOM aTTeCTAIIHH. Ha 25 4ved.
1. 414056, 4, CranMoOHapHBI ~ MYJIbTHMEAUINHBIN
AcTpaxaHckasi 00JacTh, T. ACTpaxaHb, KOMILICKT;
yi. HaGepexnast 1 Mas, 117, 5. loctynm B cetb Uutepuer: Wi-Fi-Touka
JOCTyla C TPOIYCKHOH CHOCOOHOCTHIO
100MowurT\c.

7.2. Pekomenoyemasn numepamypa (u3 pedepaibnozo nepeuns)

@) OCHOGHAA yYyeOHaA Tumepamypa:

1. KoncrantunoB B.M. u gnp. buonoruss nns mnpodeccuit u crenuanibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOro Tmpoduieil: ydyeOHUK g  CTYJIEHTOB
npodeccHoHaNbHBIX 00pa30BaTEIbHBIX OPraHMU3alMil , OCBaMBAIOIIMX Mpodeccuu u
cnenunanbHOcTH CIIO. - M. 2019

2. YeObmmee H.B., I'puneBa I'.I'. buomorms: y4eOHWK UIsI CTYACHTOB
npodeccHOoHaNbHBIX 00pa30BaTEIbHBIX OpPraHU3allMil , OCBAaWBAIOIIMX MPOPECCUU U
crnenuansHocty CI1O. M., - 2019

4. Koncrantunos B. M., UYemumse . b. Okxojorudyeckue OCHOBBI
npupoononab3oBanus. — M., 2020.

/lna npenooasameneit

M. B. MeTonnueckue peKOMEHJalUK K TPEnogaBaHuio Kypca « Dkoyorus MocKBbI U
YCTOMUYHUBOE PA3BUTHED.

— M., 2011.

AprynoBa M. B., Konecoa E. B. IIpaktukym no kypcy «39kosiorusi MOCKBbI U
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ycToiunBoe pazsutue». — M., 2011.

Mapdernn H.H. PykoBoACTBO 10 MpemnojaBaHUI0 SKOJIOTUN B PAMKaX KOHIIEIITUH
yCTOMYUBOTO pa3sutus. — M., 2012.

[TpumepHas oOCHOBHast 00pa3oBaTeIbHas IporpaMMa CpeIHero oomero oopazoBanus,
0JI00pEHHHAs pElIEHUEM

beneparbHOTO y4eOHO-METOAMYECKOTO OOBEIUHEHHSI TT0 00IIeMy 00pa30BaHUIO
(mpotokoi ot 28 utoHs 2016 1. Ne2/16-3)

HNuTepreT-pecypcesl

WwWw. ecologysite. ru (KaTtanor 3xo10ruueckux caiTos).

www. ecoculture. ru (CaiT 5K0JIOTHYECKOTO MMPOCBEIICHHUA).

www. ecocommunity. ru (MudopMannoHHbIH CalT, OCBEIIAOIIMNA MPOOICMBI
AKOJIOTHH

8.0COBEHHOCTHU OPI'AHU3AIIMU OBYUEHUA JIJISI UTHBAJIMOB U JINIL
C O'PAHUYEHHBIMH BO3MOXHOCTAMU 31I0POBbS

J1st 0Oy9aronuxcsi U3 Yuciia MHBAIMIOB | JIMI C OTPAHMYCHHBIMU BO3MOYKHOCTSIMH
3I0POBbs HAa OCHOBAaHWM IMCBMEHHOTO 3asABICHUS y4eOHBINM mpeaMer «buosorus»
peanu3yeTrcsl ¢ y4eTOM OCOOCHHOCTEH NMCHXO(U3MYECKOTO Pa3BUTHS, WHIUBHUIYATBHBIX
BO3MOYKHOCTEM M COCTOSIHUS 3/TOPOBbSI (Jlajiee — MHIUBUYAIbHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOI'O ITPEJIMETA
®opMbI U METOABI
§ KOHTPOJISI M OLIEeHKHU
= pe3yJIbTATOB 00y4eHHus!
Pe3yabTaThl 00yueHus 2 IIpoBepsiem Tekymmit TIpomesx
(IMYHOCTHBIE, PEAMETHbIE, = ble YMEHUA KOHTPOJIb yTOUHAS
MeTanpeaMeTHbIe) 2 W 3HAHUS aTTeCTAll
s w1
=
Jluunocmmnuuie
- OCO3HaHHE oOyyarommumucs | JIP1 31, 32,33,34. [IpakTrueckue
POCCUICKOM TPAKIAHCKOW UIEHTUYHOCTH; V1,¥2,¥3,V4 3aHATHUS. 3auer c
Brimonxenue .
. | OIIEHKOM
TECTOB. Y CTHBHIN
onpoc
- TOTOBHOCTh K camMopa3BuUTHIO, | JIP2 31, 32,33,34. [IpakTrueckue
CaMOCTOSITEIIBHOCTH M CaMOOIIPEACIICHHIO; V1,V2,V¥3,V4 3aHSTHSL. 3auer ¢
Brinonxnenue N
. | OIIEHKOM
TECTOB. Y CTHEIN
onpoc
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- HaJIM41e MOTHUBAIIMH K OOYYCHHIO U JIP3 31, 32,33,34. | IlpakTrueckue
JINYHOCTHOMY Pa3BUTHIO; V1,¥2,Y3,Y4 | 3ansaTus. Jauer ¢
Brinonnenue N
. | OlEeHKOM
TECTOB. Y CTHBII
OIpoc
- pacmmpeHue XKu3HeHHoro ombiTa W | JIP4 | 31,32,33,34. | IlpakTuueckue
OTBITA JIEATEILHOCTH B MPOIECCE pean3aluu V1,Y2,Y3,V4 | 3ausaTus. 3auer ¢
OCHOBHBIX HAIPaBJICHUH BOCIHUTATEIILHON Brimonnenue OLEHKOIT
JICATCILHOCTH, B TOM 4YMCIE B YacCTH: TECTOB. Y CTHBIN
rpakIaHCKOTO BOCITUTAHUS: onpoc
- copmupoBanHOCTh Tpakmanckout | JIPS | 31,32,33,34. | IIpaktuueckue
MO3UIMU O0YYAIONIeToCsi KaK aKTUBHOTO H V1,Y2,Y3,V4 | 3ansaTus. 3auer
OTBETCTBEHHOT'O YjIeHa POCCHIICKOTO Brimonaenue OLIEHKOI
00IIecTBa; MaTPHOTUICCKOTO BOCITUTAHHS: TECTOB. Y CTHBII
onpoc
- copMHUpOBaHHOCTh poccuiickoit | JIP6 | 31,32,33,34.
TPaXXTaHCKOM HJICHTUYHOCTH, NaTPUOTHU3MA, V1,¥2,¥3,¥4
[IpakTrueckne
YBaOXEHHUS K CBOEMY Hapojy, 4YyBCTBa e
OTBETCTBEHHOCTHU Tiepen PoauHoM, ropmoctu ) 3ader ¢
N . N Brinonnenue .
3a CBOW Kpai, cBOIO PoauHy, CBOH SI3BIK U . | omeHKOM
TECTOB. Y CTHBIM
KYJBTYPY, MPOILIOE u HACTOSIIEe OIIDOC
MHOI'OHAlIMOHAJIBbHOTO  Hapojga  Poccuwm; p
JIYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:
- OTBETCTBEHHOE OTHOLIeHue Kk ceouM | JIP7 | 31, 32,33,34.
[IpakTrueckne
poruTensiM U (WIKM) IpYrMM 4YjieHaM CEMbH, V1,¥2,V3,V4 e
CO3JAaHMI0O CEMBbHM Ha OCHOBE OCO3HAHHOIO ' 3auer ¢
N . . Brinonxnenue .
MPUHATHS I1IEHHOCTEM CEeMEHHON KU3HH B . | OIICHKOM
TECTOB. Y CTHBIMN
COOTBETCTBUM C TPAAUUUSMHU  HApOJIOB OIDOC
Poccun; 3cTeTHUIECKOro BOCIIUTAHUS p
- OCTETUYECKOe OTHOIIeHwe K mupy, | JIPS | 31,32,33,34. | Ilpaktuueckue
BKJIIOYasi OCTETUKY ObITa, HAy4YHOTO W V1,¥2,¥3,Y4 | 3ansaTus. 3auer ¢
TEXHUYECKOTO TBOPYECTBA, CIOPTa, Tpyda U Brimonnenue OUEHKO
00IIIECTBEHHBIX OTHOIICHUI; TECTOB. Y CTHBIM
OTIpoC
- chopmupoBaHHOCTh 310poBOoro u | JIP9 | 31,32,33,34. | Ilpaktuueckue
6e3omacHOro 00pasa >KU3HU, OTBETCTBEHHOTO V1,Y2,Y3,V4 | 3ausatus. Jauer ¢
OTHOILIEHHUS K CBOEMY 3/I0POBbIO; TPYAOBOTO Brimonnaenue OLEHKOIT
BOCIIMTAHUS TECTOB. Y CTHEIN
OIpoc
- TOTOBHOCTH U cmocobHocts k| JIPI0O | 31,32,33,34. | Ilpaktuueckue
oOpa3oBaHMI0O U caMOo00Opa3oBaHHUIO  Ha V1,¥2,¥3,Y4 | 3ansaTus. Jauer  ©
MPOTSHKEHUH BCEH KU3HU; Bemonnenune o
. | OlLlEHKOM
TECTOB. Y CTHBIN
OIpoc
- copmupoBaHHOCTH 3KONOorMueckoit | JIPI1 | 31,32,33,34.
[IpakTnueckue
KYJbTYpbl, TOHUMAHUE BIIUSIHUSA COLIMAIBHO- V1,V2,¥3,V4 SAHSITISL
SKOHOMHUYECKHUX [MPOILIECCOB Ha COCTOSHHE ' 3auer ¢
N o Brimonxenue 9
MIPUPOTHON W COIMATBHON CPE/bl, OCO3HAHHE OIIEHKOM

rj100aJIbHOTO
pooieM;

XapaxkTepa 9KOJOTHYCCKHUX

TECTOB. Y CTHBLIN
onpoc
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- OCO3HAHHUE LICHHOCTU HAy4YHOU JIP12 | 31, 32,33,34. | Ilpaktuueckue
JEATEIIbHOCTH, TOTOBHOCTB OCYIIECTBIIATh V1,¥2,Y3,Y4 | 3ansaTus. 3auer ¢
MIPOEKTHYIO U UCCIIEI0BATENHCKYIO Brimonnenue OLEHKO
NEeATEIbHOCTh MHAUBUAYATIBHO U B TPYIIINE TECTOB. Y CTHBIN
OIpoc
Memanpeomemnuie
- OBJIaJIecHHE yMEHMsIMU W HaBbikamu | MII1 | 31,32,33,34. | Ilpaktuueckue
Pa3IMYHBIX BHJIOB [MO03HaBaTEIILHOM V1,¥2,Y3,Y4 | 3anaTus. Jauer  c
NESATEIBHOCTH ISl U3YYEHUS! PA3HBIX CTOPOH Brimonnenue OLEHKOIT
OKpY>Kalollle Cpelibl; TECTOB. Y CTHBIN
OIpoc
- TNPUMEHEHHE OCHOBHBIX MeTonoB | MII2 | 31,32,33,34.
IIpakTuyeckue
IMO3HAHUS (onncanus, HaOJIIOICHUS, V1,¥2,V3,V4 SAHSITHS
SKCIIEPUMEHTA) JUIS H3YYCHHUS Pa3IUIHBIX ' 3auer ¢
P . ) A i p o Brimonaenue N
MPOSIBJICHUN aHTPONIOTEHHOTO BO3/CHCTBUS, C . | OLIGHKOM
TECTOB. Y CTHBIN
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh DG
CTaJIKUBAThCS B MpodecCHoHaNBHOM chepe; P
- yMEHHUe omnpenensaTh nenud u 3amaun | MI13 | 31,32,33,34. | IIpaktuueckue
NEATEIbHOCTH, BBIOMPATh  CpPEACTBA  HX V1,¥2,¥3,Y4 | 3ansarus. Jauer  c
JTOCTHKEHHS Ha TIPAKTHKE; Breimonnenue .
. | OLEHKOM
TECTOB. Y CTHBIN
OIpoc
- yMEHHE HCHoJb30BaTh pasziuunbie | MI14 | 31,32,33,34. | Ilpaktuueckue
UCTOYHUKUA JJIs  TOJY4YeHHs]  CBEICHHI V1,Y2,Y3,V4 | 3ausaTus. Jauer ¢
9KOJIOTHYECKOM HaIpaBJICHHOCTH i Brimonaenue OLEHKO
OLICHUBATh ee JIOCTOBEPHOCTH JUISt TECTOB. Y CTHBIN
JIOCTHIKCHHMS TTOCTABJICHHBIX IIEJICH U 3a71a4; onpoc
Ilpeomemnuie:
- cOpMUPOBAHHOCTH TPEICTABICHUM 111 31, 32,33,34.
. IIpakTnyeckue
00 DSKOJIOTMYECKOW KYJIbType KaK YCIOBUHU V1,¥2,V3,V4
” 3aHATHSL.
JIOCTHKCHUS YCTOMYHBOTO 3ader ¢
Brimonnenne N
(cO6anmaHcHpOBAaHHOTO) pa3BUTHUs OOIIECTBA U . | oleHkoM
TECTOB. Y CTHBIN
MIPUPOJIbI, SKOJOTUYECKUX CBA3SAX B CHCTEME
onpoc
«UEJIOBEK-00111eCTBO-TIPUPOIAY; P
- c(pOPMUPOBAHHOCTH IKOJIOTUIECKOTO 112 31, 32,33,34.
MBIIIUVIGHUSI W CIIOCOOHOCTH YUYWUTHIBATH U V1,V2,¥3,¥4 | TIpaktuyeckue
OILICHMBAaTh DKOJIOTHYCCKUE IIOCICACTBHSI B 3aHATHSL. 3
ayeT ¢
pa3HbIX cdepax IesTeTbHOCTH; Brimonaenue .
. | OIEeHKOU
TECTOB. Y CTHBIN
orpoc
- BJIAJICHUE YMEHUSMU IIPUMEHATH 113 31, 32,33,34. | IIpakTrueckue
JKOJIOTUYECKHE 3HAaHUSI B  KU3HEHHBIX V1,¥2,¥3,Y4 | 3ansarus. 3auer ¢
CUTyalMsiX, CBS3aHHBIX C BBIOJHEHUEM Bremonnenune OLEHKOH
TUNUYHBIX COUUAIBHBIX POJIEH; TECTOB. Y CTHBIN
OTpoC
- BIAJCHUE 3HAHUSIMH DKOJIOTHYECKUX 114 31, 32,33,34.
IIpakTnyeckue
MMIIEpAaTUBOB,  TPaXJAHCKUX  IpaB WU V1,¥2,¥3,¥4 S
oOs3aHHOCTEl B 0O0JIaCTH  DHEPro- W ' 3auer ¢
Brimonnenue .
pecypcocOepexeHns B MHTepecax COXpaHEeHUs OIICHKOU

OKpYy>Karoleu cpenbl,
0C30IMaCHOCTH YKU3HHU;

3JI0POBbS u

TECTOB. Y CTHBIN
onpoc
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- cOpMHUPOBAHHOCTH JUYHOCTHOTO 115 31, 32,33,34. | IlpakTrueckue
OTHOIICHUS K DJKOJOTMYECKHM IICHHOCTSIM, V1,¥2,Y3,Y4 | 3ansaTus. 3auer ¢
MOpPaJIbHOU OTBETCTBEHHOCTH 3a Brinonnenue OTEHKOH
9KOJIOTHYECKHE ITOCJIEACTBUS CBOUX JICHCTBHI TECTOB. Y CTHBIMN
B OKpY>KarolIeH cpene; OIpoc

- c(OpMHPOBAHHOCTH CIIOCOOHOCTH K 116 31, 32,33,34.
BBIITOJIHEHHUIO MIPOEKTOB 9KOJIOTHYECKHU V1,¥2,¥3,Y4 | [IpakTuueckue
OPUEHTHUPOBAHHOMU counaanofUI 3aHATHSL. Jauer ¢
JEITEIILHOCTH, CBSI3aHHBIX C JKOJIOTHMYECCKOM Brimonaenue OLEHKO

0€301MacCHOCThIO OKpY’Karoleu cpenbl,
3J0pOBbEM JIFOAEH M  IOBBILIEHHEM HX
9KOJIOTUYECKOU KYJIbTYPHI.

TECTOB. Y CTHBII
o1poc
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