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PazpaboTuuk: MPETNOAaBaTENb OounoJsIorun 151 JKOJIOTHH, 1(50):10)71

KB (PUKaMOHHOM KaTeropuu, CepkantoBa AnHa HukonaeBHa

PaccmoTpena Ha 3aceaHUU IIUKJIOBOM METOJIMYECKON KOMUCCHH, MPOTOKOI No

1 ot 27 suBaps 2023r.

[Ipencenarens METONMYECKOM KOMHUCCHH Kpyrosa K.M.



COJIEP)KAHUE

CTp.

1. TIACIIOPT PABOYEM ITPOI'PAMMbI YUEEHO! JIUCLIUITJIMHBI 4

2. CTPYKTYPA U COJAEPXXAHUE YUEBHOU JUCLIATIIMHEI 5

3. YCJIOBUS PEAJIM3AIIMU YUEBHOUW JUCILIATIIMHEI 9

4. KOHTPOIJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHU S YUEFHOM

JTACHUTUINHBI 10



1. TIACHOPT IPOT'PAMMBI YYEBHON JUCIUTLJIVHBI
OYA. 09bNOJI0I'UA

1.1. O61acTh NPUMEHEHUS] TPOTPAMMBI:

[IporpaMmma  yueOHOW  JUCHMIUIMHBI  SABISETCS  YacTbl0  OCHOBHOM
npodeccruonansHOi 00paszoBarenbHON TporpaMmbl B cooTBeTcTBHH ¢ DPI'OC 1m0
cnenuanbHOCcTH08.02.01 CTpoHUTENbCTBO U SKCIUTyaTalMsl 3AaHUI U COOPYKEHUM.

1.2.MecTo yueOHOu AMCUMILIMHBI B CTPYKTYype OCHOBHOM
npogeccuoHaAIbHOI 00pa30BaTEIbHON MPOrPaMMBbI:

VyeOHas  gucimiuimHa — «buosorus»  gBigeTrcs  00s3aTENbHON  4YacThIO
oO1reoOpa3oBaTeNbHON TMOATOTOBKM crienuainuctoB cpennero 3seHa (OIICC3) B
pazznene TpodecCHOHANbHBIX JUCHUIUIMH B  cooTBeTcTBUM ¢ DenepanbHbIM
roCyJ1IapCTBEHHBIM o0pa3oBaTeIbHBIM CTaHJApPTOM (P10C) CPEIHETO
npodeccuonansuoro odpaszopanus (CI1O) no cnernuansHoctu 08.02.01 CTpouTenscTBO
U DKCILTyaTalus 31aHUI U COOPYKEHHM.

1.3.1leqn u 3aga4yu y4yeOHOH MUCHUIJIMHBI — TPeOOBAHHS K pe3yJbTaTaMm
OCBOCHUSA Y4eOHOM IMCHUTIIUHBI:
JlesTenbHOCTh y4eOHOTO 3aBe[eHUS B OOyYEHUM OHMOJIOTMH B KYpCE CPEIHEro

npoeCCUOHAILHOTO 00pa30BaHMs JIOJDKHA OBbITh HalpaBlieHA Ha JOCTHXKEHUE
OOyYarOIIMMHUCS CIIEIYIONUX JUYHOCTHBIX Pe3yJibTATOB:

1. peanuzaiuio STUYECKUX YCTAHOBOK IO OTHOILICHHIO K OHOJOTUYECKUM
OTKPBITUSM, UCCIIEAOBAHUSM U UX PE3yJIbTaTaM;

2. IMPHU3HAHUC BBICOKOM IICHHOCTH J>XHU3HM BO BCEX €€ IMPOABJICHUAX, 300POBbA
CBOCTO U APYI'ux JIIOI[GI\/'I, peain3aliio YCTAaHOBOK 3 J0POBOI'O 06p2133 KHN3HU,

3. chopmMHEpOBAaHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAMPABJICHHBIX HA MOTyUYEHUE
HOBOTO 3HaHUsi B 00ylacTh OHMOJOTMM B CBSI3U C Oynaymed mnpodeccuoHanbHON
JESTENIbHOCTRI0 WM OBITOBBIMH  MpoOJeMamMH, CBSI3aHHBIMH C  COXpaHEHHEM
COOCTBEHHOTIO 37I0POBbs M IKOJOTUUECKOIN 0€30MaCHOCTH.

MeTanpeaMeTHbIMU Pe3yJbTaTaMHM OCBOSHUS 00y4aromuMucs 0a30BOro Kypca
OMOJIOTUH SBJISIOTCH:

1. OBJIaACHUC COCTAaBJIAIOMINMU HCCH@HOB&T@HBCKOﬁ u HpOGKTHOﬁ ACATCIBbHOCTH,
BKJIrO4asi YMCHHA BUJACTH HpO6J’ICMy, CTaBUTb BOIIPOCHI, BBIABUTATL TUIIOTE3bI, J1aBaTh
OIIPCACICHUSA ITOHATHUAM, KHaCCI/ICI)HI_II/IpOBaTI), Ha6J'HOI[aTI>, IMPOBOAUTH 3KCIICPHUMCHTHI,
ACJIaTb BBIBOABLI U 3aKIIFOUCHUA, CTPYKTYPUPOBATL MaTCpUall, O6T>$ICH$ITI>, JOKa3bIBaThb,
3aluiaTb CBOU UICH,

2. ymeHus paboTaTh C pa3HbBIMH HCTOYHUKAMH OHOJIOTHYECKOW WH(MOpMAaInu:
HAXOJUTh OMOJIOTHYECKYIO0 MH(POPMAIIUIO B PA3TMYHBIX UCTOUYHUKAX (TEKCTE y4eOHUKa,
HAyYHO-TIOMYJISIPHONM ~ JIUTEpaType, OHOJOTHMYECKUX CJIOBApsSX U CIPABOYHUKAX),



aHAIIM3UPOBATh U OIICHUBATh MH(POPMAIUIO, TPEOOPa30BEIBATH HH(OPMAIINIO U3 OTHON
(GhOopMBI B APYTYIO;

3. c1ocoOHOCTh BHIOUPATH 1I€JIEBBIE U CMBICIIOBbIE YCTAHOBKU B CBOMX JEHCTBUSAX
U TMOCTYyNKax IO OTHONICHUIO K KMBOM HPHUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOIIUX;

4. yMeHus aJEKBaTHO HCIIOJIb30BaTh PEUYEBBIE CPEICTBA JUIsl JUCKYCCHH U
apryMEHTAalluy CBOEH IO3ULMH, CPABHUBATH Pa3HbIE€ TOUYKU 3PEHHUsI, apIyMEHTHUPOBATh
CBOIO TOUYKY 3PEHMSA, OTCTAUBATh CBOIO IO3ULUIO.

IIpeaMeTHBIMHU pe3yJbLTATAMM OCBOCHHS Kypca OMOJIOTUH SIBJISTFOTCSI:
1. B nosnasamenvhoti (unmeniekmyanibHoll) cghepe:

® XapaKTEpPUCTUKA  COJECp)KaHUS ~ OMOJIOTMUECKMX  Teopui  (KJIEToYHas,
sBONIOIIMOHHAs Teopus [lapBuHa); ydenuss BepHajackoro o Ouocdepe; 3aKOHOB
MeHiens, 3aKOHOMEPHOCTEN U3MEHYMBOCTH;, BKJIa/ia BBIJAIOIINXCS YUEHBIX B PA3BUTHE
OMOJIOTMYECKON HAYKU;

® BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OHOJOTHMYECKUX OOBEKTOB (KJIETOK:
PACTUTENIbHBIX W JKUBOTHBIX, JOSIACPHBIX U SIACPHBIX, IMOJIOBBIX U COMATHYECKHUX;
OpPraHMW3MOB: OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX; BUIOB, IKOCHCTEM, Ouocepsl) u
npoiieccoB (0OMEH BEIIECTB, Pa3MHOXKEHHE, [EJICHUE KJIETKU, OIUIOJOTBOPEHUE,
JEUCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOTO otOopa, dbopmupoBaHue
MPUCTIOCOOJICHHOCTH, 00pa3oBaHHE BHUIOB, KPYTOBOPOT BEHIECTB W IPEBpAICHUS
SHEPI'UH B DKOCHUCTEMaX U onocdepe);

® 00BSICHEHHE POJM OHUOJOTMHM B (POPMHUPOBAHMUU HAYYHOIO MHPOBO33PEHUS;
BKJIaJla OMOJIOTUYECKUX TEOpU B (POPMHUPOBAHKE COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPA; OTPUIATEIBLHOTO BIUSHUS aJKOTOJis, HUKOTHHA, HAPKOTHUYECKUX
BCIIECTB HA pa3BUTHUE UEJOBEKA; BJIMSHUS MYTAareHOB Ha OpraHu3M 4YeJoBeKa,
HKOJIOTUYECKUX (haKTOPOB Ha OPTaHU3MBbl; TPUUYUH IBOJIIOLUU, WU3MEHSIEMOCTH BHUJIOB,
HapylIeHUH pa3BUTUS OPraHW3MOB, HACJIEICTBEHHBIX 3a00J€BaHMM, MyTalui,
YCTOWYMBOCTH U CMEHBI SKOCUCTEM;

® [IPUBEJICHUE [I0KA3aTeNIbCTB (apryMeHTaIusl) €JUHCTBAa >KUBOM M HEKUBOU
MPUPOJIbI, POJCTBA JKUBBIX OPraHW3MOB; B3aUMOCBS3€H OpPraHU3MOB M OKpPYKArOUIEH
Cpelbl; HEOOXOIMMOCTH COXpPaHEHUsI MHOTO00pasusl BUIOB,

® YMEHUE M0JIb30BaThCsl OMOJOTMYECKON TEPMUHOJIOTUEN U CUMBOIMKOM;

® pEIICHHE DJIEMEHTAPHBIX OMOJOTUYECKHUX 3aJ/iay; COCTABJICHHE DJIEMEHTAPHBIX
CXEM CKpCIMBAHMUS U CXEM IepeHOca BEIIeCTB W HHEPruuM B IKOcCHCTeMax (Ilenu
MUTaHUS);

e omnMcaHue 0coOeit BUAO0B MO MOP(POTOTUIECKOMY KPUTEPHUIO;

® BBLISIBJICHHE W3MEHUYMBOCTH, MPUCIOCOOJEHUM OPraHU3MOB K cpejfie oOuTaHus,
HCTOYHUKOB MYTarecHOB B OKpYy’KawIieil cpeae (KOCBEHHO), aHTPOIMOTCHHBIX
W3MEHEHUA B DKOCHUCTEMAX CBOEM MECTHOCTH; HW3MEHEHUHW B DKOCHUCTEMAX Ha
OMOJIOTUYCCKUX MOJICIISX;



® CpaBHEHHE OMOJOTMYECKUX OOBEKTOB (XMMHUYECKUH COCTaB TEN JKUBOM U
HEXMBOW TPUPOJBI, 3apOJblllla YEIOBEKA U JIPYTUX MIIEKOMUTAIOIIUX, MPUPOTHBIE
HKOCHCTEMBI U arpo3KOCHCTEMBI CBOEW MECTHOCTH), MPOIECCOB (E€CTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOP, MOJI0BOE U OECroioe pa3MHOXKEHHE) U POPMYITUPOBKA BHIBOIOB
Ha OCHOBE CPaBHEHMSI.

2. B yennocmuo-opuenmayuoHunotl cghepe:

® QaHAIM3 W OIICHKA PAa3JIMYHBIX TUIIOTE3 CYIIHOCTH J>KWU3HU, MPOUCXOXKICHUS
YeJIOBEKa M BOZHUKHOBEHUS JKU3HHM, TIIO0ATBHBIX IKOJIOTUYECKUX MPOOJIeM U MyTel MX
pElIeHUs, TIOCTEACTBUI COOCTBEHHOW JEATENBHOCTH B OKpYXKaIoIIeH cpeje;
Onoornueckoi HHPOpPMAIIIH, TTOJTy9aeMOH U3 pa3HBIX HCTOUHUKOB;

® OIICHKA DJCTETHUYECKHX AaCIEKTOB HEKOTOPBIX HWCCICIOBAaHUN B 00JacTH
OonoTexHoMOTHH (KJIIOHUPOBAHHUE, HMCKYCCTBEHHOE OIUIOJIOTBOPECHHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMa).

3. B cgpepe mpyooesoii desmenvbrocmiut:

® OBJQJICHNC YMCHUSAMH W  HaBBIKAMH  TIOCTAHOBKHM  OMOJIOTHYECKHUX
AKCIIEPUMEHTOB 1 OOBSICHEHHSI NX PE3yJIBTATOB.
4. B cghepe uzuueckoti oesmenvrocmu.

e 000CHOBaHHE W COOJIOJEHHWE Mep NpO(UIAKTUKU BUPYCHBIX 3a00J€BaHUU,
BPEIHBIX TPUBBIUEK (KypeHHUe, YMOTpeOJeHHe alKorois, HapKOMaHHs); MpaBHII
MOBEACHUS B OKPY’KAIOIIEH Cpee.

1.4. PexoMeHayeMoe KOJIUYECTBO YaCOB HA OCBOEHHE Padoyeii mporpaMMbl

Y4eOHOM JUCUUIJINHBI:
MaKCuUMasbHas ydeOHas Harpy3ka 00ydJaromuxcs— 36 yacoB
6 mom yucne: 00s3aTeNIbHAsA ayIUTOpHAs Harpy3ka— 36 yacos



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4eOHO padoThI

Bup yueOHoii padoTbl Oobvem uacos
MakcumanbHasi yueOHast Harpy3Ka (Bcero) 36
Obs3arenbHas ayquTOpHas yueOHasi Harpy3Ka (Bcero) 36

B TOM YHCIJIC:

TEOPETHUYECCKUE 3aHITHS 24

MPAKTUYECKHUE 3aHATUS 12

Hrorosas arrecranys — AU gepeHunpoBaHHbIN 3a4eT

2.2. Conep:kanue Kypca 0MOJIOTHH
buoJsiorus Kak KOMILUIEKC HAYK 0 *KMBOM npupoae

buonorust kak KOMILUIEKCHAs HayKa, METOJ/Ibl HAYYHOT'O TIO3HAHMUSI, UCIIOIb3YEMbIC
B Ouonoruu. CoBpemMeHHbIe HampaBiieHuss B Ouonoruu. Ponabp Ouonoruu B
GbopMUpPOBAaHUM COBPEMEHHOM HAy4YyHOW KapTUHBI MHpaA, NPAKTUUECKOE 3HAYCHUE
OMOJOTUYECKUX 3HAHUM.

buonorunueckue cucremMbl Kak MOpeaMeTr ulyudeHus Ouonoruu. OCHOBHBIC
KPUTEPUU )KUBOTO. Y POBHU OPTaHU3ALUH )KUBOU MPUPOJIBL.

CtpykTypHble U QYHKIUOHAJIbHBbIE OCHOBBI JKH3HHU

MonekynspHble OCHOBBI )KM3HHA. Heoprannueckue BeuecTBa, ux 3HadeHue. Poib
BOJIbI B COCTaBE KMBOW MaTtepuu. OpraHnyeckue BemiecTna (yrieBobl, JIUMUIbI, OCIKH,
HyKJIeuHOBbIe KHUCIOThL, AT®), ux crtpoeHue u (yHkuuu. buonomumepst. [pyrue
OpPraHWYECKHUE BEILECTBA KIETKH.

Knerka — cTpykTrypHas v (pyHKIMOHalbHAs eAuHUIA opranu3Mma. LluTtonorus,
MeToabl nuToiaornd. CoBpeMeHHasl KJIETOUHas Teopus. KIeTkn npokapuoT U 3yKapHorT.
OCHOBHBIE YaCTH U OPraHOUIbI KIETKH, UX PyHKIMH. CTpoeHue U GyHKIHH XPOMOCOM.

KuznenearenbHOCTh KJIETKH. MeTaboau3M. DHEPreTHYeCKU M IUIaCTUYECKUN
o0oMeH. POTOCHUHTE3, XEMOCHHTES.

XpaHeHue, mepenaya M peaauzalus HACJIEICTBEHHON MHGOpMAaIU B KIIETKE.
['enetnueckuit koa. I'en, reHom. buocuntes 6enka. ['enomuka. Bupycel — HekjeTouHas
dbopma xu3HHU, MepbI MPOGUIAKTUKN BUPYCHBIX 3a00JI€BaHUN.



Opranusm
Opranusm — eIMHOE LIEJIOE.

OcHOBHBIE TPOIIECCHI, MPOUCXOAIINE B opraHuzMe. Perymsaums QyHKUnAN
OpraHu3Ma, FOMEOCTa3.

CaMoBoCTIpoHM3BEZICHHE OPraHU3MOB U KieToK. Kietounsnii mukn: uaTepdasza u
neneHne. Mwuto3 u Meno3, ux 3HadyeHue. CoMaTHYECKME U TIOJOBbIE KJIETKH.
PasmHoxeHune opranuzMoB (becronoe u nojaoBoe). CrnocoObl pa3MHOKEHUS y paCTCHUN
Y )KUBOTHBIX.

NunuBunyanbHoe pa3BuTue opraHu3ma (oHtoreHes). [lpuumHbl HapylieHui
pa3BuTHs. PenponykTHUBHOE 370pOBbE YEJIOBEKA; IMOCJIEACTBHUS BIUSHUS aJIKOTOJISA,
HUKOTHMHA, HAPKOTUYECKUX BEIIECTB Ha HSMOPHUOHAIILHOE pa3BUTHE YEJIOBEKa.
JKuzHeHHBIE UK PA3HBIX TPYIIIT OPTaHU3MOB.

['eneruka, Meronbl TeHETUKH. ['eHeTHueckas TEPMHHOJIOTHS W CHUMBOJIMKA.
3aKkoHBl HaciueACTBEHHOCTH 1. Menpensa. XpoMOCOMHas TeOpHs HACJIEACTBEHHOCTH.
Omnpenenenue nosa. CLEINIEHHOE C I10JI0M HACJIEOBaHUE.

I'eneTtnka uyenoBeka. HaCJIGI[CTBCHHBIG 3a00J1eBaHM YCJIOBCKa H 50,4
MNpCAYIIPCIKIACHUC. DTHUYeCKHe acleKTHl B 00J1aCTH MGHHHHHCKOﬁ I'CHCTHUKMU.

I'enotun wu cpcaa. HeHaCJICIICTBeHHaH N3MCHYHMBOCTD. HaCJ'IGI[CTBeHHaH
HN3MCHYHMBOCTB. MYTaHI/II/I. MYTaFeHBI, HX BIIMSAHHC Ha 3JOPOBLC YCIIOBCKA.

Jlomectukanusi W cenekuuss. MeToael  cenekuuu. buorexHosorus, €€
HaIpaBJICHUS U NIEPCIIEKTUBBI pa3BUTHs. brioGe30macHOCTb.

Teopus 3BoIIOIMH

PazBuTre SBOMIONMOHHBIX WIEH, HSBOIOUMOHHAS Teopuss Y. [lapBuHna.
Cunretnyeckass Teopus 3BoOUUH. CBUAETEIBCTBA HBOJIOLUU KUBOW MPUPOJBIL.
MuxkposBodronys 1 Makpo3Bosrouus. Bun, ero kpurepuu. [omynsauus — aneMeHTapHas
€AUHULIA DJBOJIOUUU. JIBUXKYyIIME CHUJIBI DBOJIOIUU, HX BIMSHHE Ha TEeHOMOH]
nonyJssuuu. HanpasieHus 3BOIOLUN.

PaszBurtHe ;xu3HM HA 3emMuie

I'mnoTe3bl mpoucxoxkaeHus: XKU3HU Ha 3emuie. OCHOBHBIE ATallbl 3BOJIIOIUU
OpraHMYecKoro Mupa Ha 3emie. MHorooOpa3ue OpraHu3MOB KaK Pe3yIbTaT IBOJIOIIHH.
[TpuHIIMTIBL KITaCCH(UKAIINH, CHCTEMAaTHKA.



CoBpeMeHHbIE TMpPEACTaBICHUS O MPOUCXOKICHUU 4YEJIOBEKa. BOJIOLUSA
yejaoBeka (aHTpornoreHes). JBuxkyliue cuibl aHTpornoreHe3a. Packl uenoBeka, HX
MPOUCXOXK]ICHUE U €AMHCTBO.

Opranusmbl 1 OKpPYKawIIas cpeaa

Dkosornueckre (akTopbl M WX BIUSHHE Ha opraHusmsbl. l[lpucnocobienus
OpPTaHU3MOB K JICWCTBHIO IKOJIOTHIECKUX (PaKTOPOB. DKOJIOTHUECKAs HUIIIA.

buoreonieno3. Oxocucrtema. PasznooOpasue »sKxocucteM. B3anmooTHoIEHUs
TOMYJISIIAA Pa3HBIX BUIOB B 3KocucTeMe. KpyroBopoT BeIIecTB W MOTOK SHEPTUU B
IKOCHCTeME. YCTOMYMBOCTh W JHWHAMUKAa JKocHcTeM. [lociencTBusi BIMSHUA
JEATEIIbHOCTH 4YelloBeKa Ha sKocucTtembl. CoxpaHeHue Ouopa3zHOoOOpa3usi Kak OCHOBA
YCTOWYHBOCTH IKOCHCTEMBI.

Crpyktypa  Ouochepbl. 3aKOHOMEpPHOCTHM  CYLIECTBOBaHUA  Ouocdepsl.
KpyroBopoTs! BeriecTB B 6uocdepe.

Ponpr uenmoBeka B Ouocdepe. ['nmobaibHBIE AHTPONOTCHHBIE W3MEHEHUS B
ouocdepe. [IpobdaeMbl yCTOMUMBOTO Pa3BUTHA.

[TepcriekTHBBI pa3BUTHS OUOJIOTUUECKUX HAYK.



2.2. TemaTu4eckuii miaH u cojiepxkanre yueoHo nucuuminasiOY [1.15 BUOJIOT' A

HauMeHoBaNHe pa3Ie/IoB H TeM Coaepxxanue yueOHOIo MaTepnaia, KOHTPOJIbHbIE padoThI, O0bem | YposeHb
P padora o0y4yarmmxcst 4acoB 0CBOEHMSI
1 2 3 4
Pazzien 1. BUOJIOTUSI KAK HAYKA. METO/Ibl HAYYHOT'O MO3HAHMUSI — 2 uaca
Tewa L1 Buonorus kak Hayka. OCHOBHBIE YpOBHHM OpraHHM3allMd XUBBIX cHcTeM. lIpu3Haku
METO/BI [IO3HAHHS )KUBOM MIPUPOIBL. | 1/1 1 1,2, 3
BUOJIOTMYECKHUE CUCTEMBIL. OBUIUE JKUBOTO.
NPU3HAKH BUOJIOTMYECKHX CHCTEM. I
. aKTH4yecKoe 3ansatue Nel
YPOBHEBASI OPIAHU3ALIMSA ) KUBOM 1/2 D €CKoe 3 e N: 1 2,3
MPHPO]IbI Vcnonp30BaHue Pa3IMYHBIX METOAOB TP U3YyUYEHUH OMOJIOTUYECKUX 0OBEKTOB.
Pasnen 2. KJIETKA KAK BHOJIOTHMYECKASI CHCTEMA - 16 uacos
Tema 2.1. 1/3 0 o o K
COBEPMEHHAS KJIETOYHASI TEOPHSI. CHOBHBIC TIOJIO)KEHHUSI COBPEMEHHOI KieTouHoi Teopun. KiierouHoe crpoeHue 1 19
HEOPTAHUYECKUE U OPTAHUYECKUE = ’
raHN3MOB. XMMHUYECKUN COCTaB KIICTKH.
BELECTBA OpraHu3Mo ec COCTaB KJIe
Tewa 2.2, 1/4 | Crpoenne kerkn. OpraHOHIB. 1 1,2
CTPOEHHME KJIETKH. =
[IPOKAPHOTHL 1 SYKAPHOTHI 1/5 | TlpokapuoTsl u SYKapuOTEL. CpaBHUTeNIbHAs XapaKTEPUCTUKA KIETOK pPaCcTEHUH, 1 1,2
JKUBOTHBIX, OaKTEpHid, TPUOOB.
Tema 2.3. 1/6
OBMEH BEHUIECTB W IPEBPAIIEHWE
SHEPTYM B KJIETKE. ®OTOCHHTES. OOMeH BemecTB ¥ npeBpanieHue sHeprun. dorocuuTes. XeMOCHHTES. 1 1,2
XEMOCHHTE3
Tema 2.4. 1/7
DHEPTETHYECKHI OBMEH B KJIETKE U Oueprerudeckuit oomeH. Cunre3 ATO. 1 1,2
OPTAHU3ME
Tema 2.5. 1/8
TEHETHYECKASI ”THOOPMAILIUS B
KJIETKE. EMOCHHTES EEJIKA. bruocunTe3 0€IKOB U HYyKJIEMHOBBIX KHCIIOT. 1 1,2
PEILINKAIIASI JTHK
Tema 2.6. 1/9
JKA3HEHHBIN TUKJT KJIETKHA. JKvizHeHHsbIil Mk kieTku: uaTepdasa u nenenue. Pennukanus JJHK. 1 1,2
XPOMOCOMHbDI HABOP KJIETKH
1710 JleneHue KJIETKM — OCHOBA pOCTa, PA3BUTHS U PA3MHOKEHHUSI OPraHU3MOB. MUTO3. 1 1,2
Tema 2.7.
JEJEHHE KJIETKHA. MUTO3. MEI O3 . .
111 | Meiios. PasBuTHe MONOBBIX KIETOK Y PACTEHHI U KUBOTHBIX. 1 1,2
1/12 | OpakTnyeckoe 3anaTHE No2
Tema 2.8. V3ydeHne KIETOK pACTCHHH W IKUBOTHBIX II0J] MHUKPOCKOIIOM Ha TOTOBBIX 1 2,3
OBOBUIEHMUE 11O TEME «Knerka kak MMKDOIDENADATAX U UX OMMCAHHE
OHoJIoruyecKas cHCTeMay poup p .
1/13 | MipakTuueckoe 3ansitue No3 1 2,3

10




[IpuroroBieHue, paccMaTpuBaHUE U OMKMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.

1/14 | HOpakTnyeckoe 3ausarue Ne 4
N3yuenune qBUKEHUS IUTOILIA3MBI. 2,3
W3yuenue mia3Monn3a u Aemia3mMolin3a B KJIETKaX KOXKHUIIbI JIYKa.
1/15 | HpaxkTuyeckoe 3auaTue Ne 5
Nzydenne GpepMEHTATHBHOTO PaCIICIUICHHsS MEPOKCHIA BOAOPOJa B PACTUTEIBHBIX U 23
JKUBOTHBIX KJleTkax. OOHapyXeHHe OCIKOB, YIJIEBOJOB, JHUIUIOB C TOMOIIBIO '
Ka4E€CTBEHHBIX PEAKIUN.
1/16 | IIpakTHyeckoe 3auaTue Ne 6
HabGmonenne wMuTO3a B KJIETKaX KOHYMKA KOpeIIKa JIyka Ha TOTOBBIX 2,3
MHUKpOIIpenaparax.
117 IIpakTH4yeckoe 3ansaTue Ne 7 53
N3yuenne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax. ’
1/18 | IIpakTHueckoe 3anaTue Ne 8 523
M3yuenue crtaauii Melio3a Ha TOTOBBIX MUKpOIIpEnapaTax. '
Pasgea 3. OPTAHI3M KAK BHOJIOTHUECKASI CHCTEMA — 6 9acos
Tema 3.1. 1/19 | Pasnoobpasue opranusmMoB. BocnponsseneHre opranu3mMoB, ero 3uadenue. OHTOreHes
PA3SHOOBPA3HWE OPTAHU3MOB.
PA3MHOKEHHE OPTAHI3MOB XKHUBOTHBIX.OIUIOAOTBOPEHHE. OMOPHOHAIBHOE ¥ TOCTOIMOPHUOHATBHOE — Pa3BUTHE 1,2
OILTOJIOTBOPEHUE ¥ OHTOT'EHE3 SKHBOTHLIX
ZAKHUBOTHBIX )
Tema 3.2.
OCHOBHBIE FEHE LI CKHE HOHSITHSL 1/20 | I'enetnka, ee 3amaud. 3aKOHOMEPHOCTH HACIICJIOBAHUS, yCTAaHOBJICHHBIE | peropom Lo
MOHOTMBPH/HOE CKPEIIIMBAHME. Menaenem. ,
PELIEHUE 3AJIAY.
Tema 3.3.
XPOMOCOMMAS TEOPYISE 1/21 | 3akOHOMEPHOCTH HacjeI0BaHus, ycTaHOBIeHHbIe Tomacom MopraHom.
HACJIEJCTBEHHOCTH. CLEILIEHHOE 12
HACJIEJOBAHHE [TPU3HAKOB. PELIEHUE '
3AJIAU.
Tema 3.4. 1/22 | I'enetuka nona. ['eHeTHKa YenoBeka. 3aKOHOMEPHOCTH H3MEHYHUBOCTH.
TEHETHKA TIOJIA. TEHETHKA YEJIOBEKA. 1,2
®OPMBI I3MEHUYUBOCTH.
Tema 3.5. 1/23 | Cenekuusa, €€ 3amayu W MpakTHUecKoe 3HaueHue. Bkiaax Hwukonas lBanoBHua 19

CEJIEKIIUSA, EE 3AJTAYA U MTEO/IbI

Basunosa B Pa3BUTHUC CCIICKIINH. MeToabl CeIeKIUH U UX TEHETUYECKHE OCHOBBI.
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1/24

IIpakTHyeckoe 3auaTue Ne 9
HSy‘lCHI/IC CTPOCHUA IIOJOBBIX KJIETOK HAa I'OTOBBIX MHUKpOIIpE€IIapaTax.
CocraBjicHre M aHAIIN3 POOOCIOBHBIX YCJIOBCKA. HSyquI/Ie N3MCHYHNBOCTH,

. > N 2,3
MOCTPOCHHE BAapHAIIMOHHOTO Psijia U BapUallMOHHON KpuBOW. CXOJICTBO 3apojIbIlicit '
YelIOBeKa W JPYTHX IMO3BOHOYHBIX KHBOTHBIX KaK JOKa3aTEIbCTBO WX POJICTBA.
Onucanne peHorura.
Paszen 4. SBOJIOLS ;KUBOI IPUPOJIbI — 4 uaca
Tema 4.1. 7|
YBOJIOLONHAS TEOPYS! YAPIb3A 1/25 | PazBuTHE SBOJFOLUOHHBIX UJIEH.
IIAPBUHA. CHHTETUYECKAS TEOPUSI 12
SBOJIIOLHN. IBUKYILUE CUJIbI ,
SBOJIIOLAN.
Tema 4.2. 1/26 | JIBuxKyIIME CUIIBI SBOIOLUN. MUKPO3BOIIOIMS
JBUKYIIUE CUJIbI SBOJIOLIUM. A Yy [uy. p T 1,2
ECTECTBEHHBI OTBOP
Tema 4.3.
HAIPABJIEHUS M ITYTHU DBOJIIOLUANA 1/27 | Maxpoososons. 1,2
Tema 4.5. 1/28 | Tunore3sl BO3HUKHOBEHUS KM3HM Ha 3emie. OCHOBHBIE JTanbl Pa3sBUTHUS
TUNOTE3bI BOSHUKHOBEHUS KU3HU HA ‘ p 1,2
3EMUIE opraHryeckoro mupa Ha 3emie. [IporcxoxaeHUe YeaoBeKa.
Pasjea 5. SKOCICTEMBI M IPUCY IIE UM 3AKOHOMEPHOCTH — 7 uacos
Tema 5.1. 1/29 ellbl )KU3HHU, (DAaKTOPBI CPEIbl, BIUAHUE IKOJIOTHYECKUX (hAKTOPOB HA OPraHU3M
CPEJIbI OBUTAHMSI OPI AHU3MOB. Cp A ’ (1) PbI CpeaEL, (1) p p : 1,2
SKOJOTHYECKUE ®AKTOPBL.
Tema 5.2. 1/30 | CtpykTypa skocucTeMbl. [IHieBbIE CBA3U B SKOCUCTEM I Y CETH TIUTAHUS
3KOCHUCTEMA, Eii KOMIIOHEHTHI. LIEITH C PYKTYypa SKOCHCTC ’ IHEBBIC CBA3 sxocrcreme. Lie © ’
W CETHU IIUTAHUSL. TIPABIJIA 1,2
SKOJIOTMYECKO IMUPAMU/IbI
Tema 5.3.
PAZHOOEPASILE SHOCHCTEM. 1/31 | Pa3nooOpasue skocucTeM. ArposkocucTeMbl. CaMOpa3BUTHE W CMEHA DKOCHCTEM.
BUOC®EPA buocdepa u ee rpannmbl. BemecTsa ruraneTsl. @YHKITHH )KUBOTO BEIIECTBA.
1,2
1/32 | buocdepa u ee rpanwuibl. Bemectsa mianetsl. @YHKIMN )KHBOTO BEIIECTBA.
1,2
Tema 5.4. 1/33 | IlpakTHyeckoe 3ansaTHe Ne 10
OBOBIIEHME ITO TEME: «JKocHCTeMBI 1 Ornucanue MPUCIOCOOJICHHOCTH OpTaHU3Ma B €€ OTHOCUTEIILHOTO XapaKTepa. 2,3

NpHCyIHe UM 3aKOHOMEepPHOCTH»

Brrasnenue HpHCHOCO6J'ICHHI>i OpTraHu3MOB K BJIMAHUIO PA3JIMYHBIX 3JKOJOTHYCCKHUX
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(bakTopoB.

1/34

IIpakTHuyeckoe 3ausaTue No 11

CpaBHeHHE aHATOMUYECKOTO CTPOCHMSI PACTEHHM pa3HbIX MECT OOMTaHHUS.
CocraBiieHue MUILEBBIX 1enei. M3yyenne u onucanue 3KOCUCTEM CBOEM MECTHOCTH.

MojienrpoBaHue CTPYKTYP U MIPOLIECCOB, MPOUCXOSIIMX B IKOCHCTEMAX.

1/35

IIpakTHuyeckoe 3ausaTue Ne 12
OlleHKa aHTPOITOTCHHBIX M3MEHEHHI B IPUPOJIC.

1/36

Jluphepenyuposannuiii 3auem

2,3

MakcHUMajbHas yueOHas Harpy3ka o0yJarommxcsa— 36 gacoB
6 mom yucne: 00s3aTeNbHas Ay JUTOpHAs Harpy3ka— 36 4acoB

I[JIH XapPaKTCPUCTHUKH YPOBHSA OCBOCHHUA y‘IC6HOFO MaTcpHrajia UCIIOJIb3YIOTCA CICAYIOIINC 0003HaAYCHHS:

1 — o3HaKOMUTENBHBIN (y3HABAaHUE PAHEE U3YUCHHBIX 00BEKTOB, CBOICTB);
2 — penpOoAyKTUBHBIN (BBITIOTHEHHUE ACITECIHPHOCTH 10 00pa3Ily, HHCTPYKIIUU WU TI0]] PyKOBOJCTBOM);

3 — IPOTyKTUBHBIH (TTAHUPOBAHUE U CAMOCTOSITEIEHOE BHITTOTHEHUE JIESITETEHOCTH, PEIICHHE MTPOOJIEMHBIX 3a/1a4)
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3. YCJOBUA PEAJIMZAIIUUA ITPOI'PAMMBI TUCHUITJINHBI

3.1. TpeboBaHusi K MHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecne4yeHnIo:

Peanu3zanus yuyeOHON AUCHUIUIMHBI TpeOyeT Haauyus y4eOHOTro KaOWHeTa o
OHOJIOTHH.

Peanmzanust yuyeOHOM JUCHUIUIMHBI TpeOyeT HaIMuus YdeOHOro KaOuHeTa
OHOJIOTHUH.

O0opyaoBaHue y4eOHOTO KaOMHETA:

— TIOCaJIOYHBIE MECTa CTYJICHTOB;

— pabouee MeCTO MperoaaBaTes;

— pabouas MenoBas JOCKa;

— HarjsgHbele 1ocoOus (yueOHUKH, OMOpPHBIE KOHCHEKTHI-TUIAKAThl, HAaTJISIHBIC
MOCOOUS-Ta0NIUIIBI, CTEHIIbI, KapTOYKH, pa3IaTOYHBIA MaTepHall, KOMIUJICKTHI
7a00paTOPHBIX PabOT, MOJIeNH, TepOapHbIe 00pa3IIhI).

Texunueckue cpenctBa oOyuenus: DVD-npoekTop, skpaH, HOYTOYK, MOJ00pKa

HAyYHO-TIOMYJISIPHBIX (DHIIEMOB, TEXHUYECKHE CTPEJICTBA MPOTPAMMHOTO OOYYCHHS U
KOHTPOJISI 3HAHWUM, TTOA00PKa MPE3EHTAINH, TECTHl B JICKTPOHHOM BHJIE, DJICKTPOHHBIE
y4EeOHHUKH.

3.2.AndopMmanronHoe obecnevyeHne o0yueHmst
IlepeyeHb  pEeKOMEHAYEMBIX  Y4YEOHBIX  W3JIaHUW,  HHTEPHET-PECYPCOB,
JIOITOJTHUTEIIBHOM JIUTEPATYPHI.

HUcnoab30BaHHas iuTEpaTypa:
Ocnosnaa numepamypa:

1. buoaorus : yueOnuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa : KaoPyc,
2022. — 423 c¢. — CI1IO. — ISBN 978-5-406-06062-9.

2. O6mas 6mosorus : yaueonoe nocooue / C.1. KonecaukoB. — Mocksa :
KuoPyc, 2022. — 287 ¢. — Jlnsa CI1O. — ISBN 978-5-406-06119-0.

Jlononnumenvhan aumepamypa:

1. buonorus. O0mas Onoorus 10-11 KJIACCHI: y4eOHHK IS
obmieoOpaszoBarenbubix yupexaeHut / A.A. Kamenckuii, E.A. Kpukcynos, B.B.
[Taceunuk. — 5-¢ u3a., crep. — M.: Jlpoda, 2009. — 367 c.: um.

2. O6mas 6mosorus : yueOnuk / C.I'. MamonToB, B.b. 3axapoB. — Mockaa :
KnoPyc, 2017. — 323 ¢. — CIIO. — ISBN 978-5-406-05733-9.
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3. buosorusa. /[y BLINYCKHUKOB IIKO0J U MOCTYNAIIIMX B BY3bI : yueOHOE
nocooue / A.I'. Mycradun, B.H. Spwirun nox pea. — Mocksa : KnoPyc, 2022, —
584 c¢. — ISBN 978-5-406-06268-5.

4. ®uaocodpus MaTeMaTUKH, PU3MKH, XMMUH, OMOJIOTHH : yueOHOE TTocoOue /
B.A. Kanke. — Mocksa : KnoPyc, 2016. — 367 ¢. — ISBN 978-5-406-00543-9.

Humepuem-pecypcel:

1. www.alleng.ru — a5ekTpoHHast OMOIHOTEKA

2. www.book.ru— ayieKTpoHHas OMOIMOTEeKA

3. Www.znanium.com — 3JIeKTpOHHass OMOIMOTEKA

4. www.alleng.ru/edu/biol.htm— amekTponnas 6ubimoTeKa

5. www.www.sbio.info (Bcs Ouomorus. CoBpeMeHHas OWOJOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).

6. www.window.edu.ru (Enunoe okHO mocTyma K 00pa3oBaTeIbHBIM pecypcam
HNuTepHeTa o OMOJIOTHH).

7. www.5ballov.ru/test (Tect nns aODUTYpHUEHTOB MO BCEMY IIKOJIBHOMY KypCy
Oounonorun).

8. www.biology.ru (buomorus B OTtkpbeiToM Kowiemke. CalT COIEepKUT
AJIEKTPOHHBIN yueOHUK 1o 6uonoruu, On-line TecTsr).

9. www.nrc.edu.ru (buonoruueckass kaptuHa Mupa. Paznen KOMIBIOTEPHOTO
yueOHHMKa, pa3paboTaHHOTO B MOCKOBCKOM  TOCYJapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

10. www.bril2002.narod.ru (buosorus mans mkoapHUKOB. Kpatkas, KoMmakTHas,
HO J0CTaTo4HO TonpoOHas wuHopMmarus mo pazaenam: «OOmas Owojorusy,
«botanukay, «30om0rusy, «HemoBek»).
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4. Ilnanupyemblie pe3yabTaThl H3YyUYeHHs Kypca 0HOJIOTHH
B pe3yabrare u3yudeHusi yuyeOHoro mpeamera «buosorus» o0ydaroumuiics

HAYYUTCSH:

— packpblBaTh Ha MpUMEpax pojib OUOJOTUH B (POPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MUPA U B IPAKTUYECKOM AESITEINBHOCTHU JHOJEH;

— MOHUMaTb W  ONKUCBIBATh  B3aWMOCBSI3b  MEXJY  €CTECTBEHHBIMU U
MaTeMaTUYECKUMU HayKamH;

— MOHUMAaTh CMBICI, pa3jIuyaTh U OIUCBHIBaTh CHUCTEMHYIO CBSI3b MEXKIY
OCHOBOIOJAraloIMMI  OMOJIOTMYECKUMH  TOHATHUSAMH: KJIETKa, OpraHu3M, BUJ,
IKOcHUcTEeMa, brocdepa;

— NPOBOAWTH DSKCIEPUMEHTHI IO HW3YYEHUIO OHOJOTMYECKUX OOBEKTOB U
SBJICHUI, OOBSACHATH PE3yJIbTAThl 3KCIEPUMEHTOB, aHAIM3UPOBATh UX, (POPMYIUPOBATH
BBIBO/IBI;

— (opmynupoBaTh TMIOTE3bl Ha OCHOBAaHUHU NPEIJIOKEHHONW OHOJOTHYECKOU
uH(pOpMaIU U NIpeAIaraTb BApUaHThl IPOBEPKU TUIIOTE3;

— CpaBHHMBATh OMOJIOTMYECKUE OOBEKTHI MEXY COOOM IO 3aJaHHBIM KPUTEPUSM,
JieaTh BBIBOJIbI M YMO3aKJIFOUEHHSI HA OCHOBE CPABHEHUS;

— OOOCHOBBIBATh €IMHCTBO JKMBOM W HEXHUBOM MPUPOABI, B3aMMOCBSI3U
OpPraHU3MOB U OKPY’KalOIIEeH cpebl HA OCHOBE OMOJIOTMYECKUX TEOPHil;

— pacrno3HaBaTh KJIETKU (IIPOKapuOT M 3yKapHOT, PACTEHUH U KUBOTHBIX) IO
OIKCAHUIO, YCTAHABIMBATh CBS3b CTPOEHUS U (PYHKIMIA KOMIIOHEHTOB KJIETKHU;

— YCTaHaBIIUBaTh CBSA3b CTPOCHHUA M (PYHKUUNA OCHOBHBIX OHOJIOTMYECKUX
MaKpOMOJIEKYJI, UX POJIb B Mpoleccax KIETOYHOIO0 METa00IN3Ma;

— OOOCHOBBIBATh B3aMMOCBS3b IUIACTUYECKOIO M 3HEPreTHYECKOro OOMEHOB;
CpPaBHUBATh MPOLIECCHI MIIACTUYECKOTO U SHEPreTUUECKOr0 OOMEHOB, MPOUCXOALINX B
KJIETKaX UBbIX OPraHU3MOB;

— pacrno3HaBaTh MOMYJISLUIO U OUOJIOTHYECKUN BU 10 OCHOBHBIM KPUTEPHUSM;

— OIHUCHIBATh (DEHOTUIT MHOTOKJIETOYHBIX PACTEHUM, )KUBOTHBIX U TPUOOB;

— 00BSACHATH MHOTO0Opa3ne OPraHnu3MOB, IPUMEHSSI HIBOIOLUOHHYIO TEOPHIO;

— OOBSICHATH MIPUUMHBI HACJIEICTBEHHBIX 3a00JI€BaHUM;

— BBIIBJIATH M3MEHUYMBOCTH Yy OPraHW3MOB; CpPaBHMBAThb HACJIEICTBEHHYIO W
HEHACJIEJACTBEHHYI0 U3MEHUNBOCTB;

— BBIIBJIATH MOpdoJjornyeckue, (pu3noiornueckue, NoBeICHYECKHE alanTaluu
OpPraHU3MOB K cpejie OOMTaHUs U AEHCTBUIO SKOJOTMYECKUX (haKTOPOB;

— COCTaBJISITh CXEMbl MEPEHOCa BEIIECTB W HHEPruu B dKocucreMe (Lenu
MATaHUS);

— MPUBOJAUTH JIOKA3aTENbCTBA HEOOXOAMMOCTH COXpaHEHHsI OHOpa3HOOOpazus
JUIsL yCTOWYHUBOTO PA3BUTHUS U OXPAHbI OKPYIKAIOIIEH CPEbI;

— OLIGHUBAaTh JOCTOBEPHOCTh OHOJIOrMYECKOM HHMOpMAIUU, MOIYyYEHHOU U3
Pa3HbIX HICTOYHUKOB;

— TPENCTaBIATh OHOJIOTHUECKYI0 HWHGOPMAIMI0O B BHAEC TEKCTa, TaOJMIIbI,
rpaduka, JuarpaMmbl U J1eJaTh BHIBOIbI HA OCHOBAHUHU MPE/ICTABICHHBIX JaHHbBIX;

— OLEHUBATh pOJIb JOCTH)KCHUHA TE€HETHKH, CEeJeKIUH, OHOTEXHOJOTMH B
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa,;
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— O0BACHATH

HCTAaTUBHOC

BIIMSAHHC BCIICCTB (EU'IKOFOJ'I?[, HUWKOTHHA,

HAapKOTUYECKUX BEILIECTB) HA 3aPOJIBIIIIEBOE PA3BUTUE YEIOBEKA.
OO0y4aromuiics MoJy4uT BO3MOKHOCTh HAYYUTHCS

— JlaBaTh Hay4HOE OOBSCHEHHE OMOJOTMYECKUM (DaKTaM, Mmporeccam, IBICHUSM,
3aKOHOMEPHOCTSIM, UCHOJb3Yysl OMOJIOrHYecKre TeOpUH (KJIETOUHYIO0, 3BOJIIOLIMOHHYIO),
yueHue o Ouocepe, 3aK0OHbI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;

— XdpaKTCPHU30BATb

COBPCMCHHEIC

HaIlpaBJICHUA B PA3BUTHHU 6I/IOJ'IOFI/II/I;

OINMKCHIBATh UX BO3ZMOXHOE MCIIOJIb30BAHNUE B MPAKTHUECKOU JIEATEIbHOCTH;

— CpaBHUBATh CIIOCOOBI JICJICHUS KIETKHU (MUTO3 U MEHO03);

— pellaTh 3aJa4yd Ha OMNpeJeTCHHUE KOJIMYECTBA XPOMOCOM B COMAaTHYECKUX U
MOJIOBBIX KJIETKAX, a TAKXKE B KJIETKAX Mepe]l HauaJloM JieJIeHus (Meiio3a Wil MUTO03a) U
M0 €ro OKOHYAHUH ([ MHOTOKJIETOYHBIX OPTaHU3MOB);

— pelaTh FeHEeTUYEeCKre 3aJaud Ha MOHOTMOPHUIHOE CKpPEIMBAHUE, COCTABISAThH
CXeMbl MOHOTHOPHUIHOTO CKpEUIMBaHUSA, MPUMEHsS 3aKOHBI HACJIEICTBEHHOCTU H
UCIIOJIb3Ys1 OMOJIOTHYECKYIO0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

— YCTaHaBJIMBaTh THUIl HACJICIOBAHUS U XapaKTep MPOSBICHUS MpHU3HAKA IO
3aJJaHHOW CXE€ME POJOCIOBHOM, TPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH;

— OIICHUBATh PE3yJbTaThl B3aUMOJCHCTBUS YEJIOBEKA M OKPYXKAIOIIEH Cpelbl,

IIPOTrHO3UPOBATH BO3MOXXHBIC ITOCJIICEACTBHUA ACATCIBbHOCTHU YCJIOBCKA JIIA
CymIcCTBOBaHuA OTACIbHBIX OMOJIOTHYECKMX OOBEKTOB U OCJIBIX  IIPHUPOAHBIX
COOOLIECTB.
BBenenune
buonorus — | Xapakmepucmuxa OCHO6HbIX 61008 OeAmMENbHOCMU
HayKa 0 XHUBOW  |odyuarowezoca:
npupone. OcHoBHble | CaMOCTOSITENBHO OTIpeeIsATh 1eNb y4ueOHOM
IIPU3HAKU KUBOTO. |AEATEIbHOCTH.
buonorus xak YpoBHU Onpenensitb 3HayeHHE OMOJOTMYECKUX 3HAaHUM B

KOMILJIEKC HayK O
JKUBOU MTPUPOJIE

OpraHu3aly )KU3HU.
Metoibl U3y4eHHs
JKUBOU ITPUPOJBI.
3HaueHye OMOJIOTHH.

COBPEMEHHOM KU3HHU.

OueHuBaTh poJib OHOJIOTMYECKOM HAyKU B IKU3HU
oOmiecTBa U GOPMUPOBAHUU HAYYHOT'O MUPOBO33PEHHUS B
CHUCTEME COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
Mupa.

KJETKA - EJMHULIA ’)KUBOT'O

XHUMHYECKHI COCTAB KJIETKH

MonexynspHsle
OCHOBBI KU3HH.

Heoprannueckue
COEIMHEHMS KIIETKH.
VYriaeBoasl n
JUTUIBL.
Opranuueckue
BELIECTBA.
Perynsipubie n
HepeTyJIsIpHbIE
OMONOJIUMEDPBI.

Xapakmepucmuka OCHOBHBIX U008 OeAmeIbHOCHU
odyuarowezoca:

OneHuBaTh poJIb BOJBI W APYTHUX HEOPTaHUYECKHUX
BCIISCTB B XXKU3HEACITSILHOCTU KICTKHU.

VYcraHaBnmuBaTh CBSI3b MEXKIY CTPOCHHEM MOJIEKYII
YTIIEBOJIOB U BBIOJIHIEMBIMU UMH (DYHKIIUSIMH.
VYcraHaBnmuBaTh CBSI3b MEXKIY CTPOCHHEM MOJIEKYII
JUTHUIOB U BBIMOJHIEMBIMU UMH (DYHKIIUSIMH.
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benku. Ctpoenue u

Xapakmepucmuka OCHOBHBIX U008 O0eAmeIbHOCHU

GyHKIMH. odyuarwuezoca:
XapakTepru3oBaTh CTpOeHHE U (QYHKIIHH OCITKOB.
Osnaznersb METOIaMHU HAY4YHOT'O MO3HAHUS,
UCIOJIb3YEMBbIMU TIPU OMOJIOTUYECKUX HCCIEIOBAHUSX B
npoIiecce BHIOTHEHUS TPAKTUIECKUX padoT.
Pa3BuBath yMEHHE O0O0BSACHATH pe3yIbTaThl
OMOJIOTUYECKUX IKCIIEPUMEHTOB.
Col6mroaTh IpaBuiIa paboThl C 000PYJOBAaHUEM.
HyxiennoBble Xapakmepucmuka OCHOBHBLIX 6U008 OeAmeaIbHOCmU
KuciaoTel. CTpoeHUE |0dyuarwuiezoca:
1 QYHKIUH. XapakTepu3oBaTh CTPOEHHE U (YHKIMU HYKICHHOBBIX
KHCJTIOT.
3HaTh CXOJCTBA M pa3Nu4Ms MEXIy OelKaMu |
HYKJIEMHOBBIMH KUCJIOTaMH.
PaznuuaTh TUIIBI HYKJICMHOBBIX KUCIIOT.
AT® u npyrue Xapakmepucmuka OCHOGHbLIX 6U006 OeAMeNbHOCHU
OpraHHYecKue odyuaruwezoca:

COCAMHCHUS KICTKH.

YMeTb OOBSACHUTH 3HAUYEHHUE aJeHO3MHTPH(OCHOPHOI
kucioTel (AT®D)B KiteTKe.

OOBSCHATH OWOJIOTUYECKYIO)  POJIb
OpraHusMe.

BUTaMHHOB B

Crpykrypa u QyHKIMH KJIETKH

Knerka. OcHoBHEIE
YacTHU U OPTaHOUJIbI
KJIETKH, UX
byHKIIUN

Knerka —
AJIEMEHTapHast
€/IMHULIA )KUBOTO.
Kiterounas reopusi.

Xapakmepucmuka OCHOGHbLIX 6UO006 OeAmenbHOCmU
oodyuarowezoca:

BblaensaTs CylmecTBeHHbIE IPU3HAKU CTPOCHHUS KIIETKH.

YMeTb M0Ib30BATHCS IUTOJIOTHYECKONW TEPMUHOJIOTUEH.

[Tma3manemma.

[TnHOIMTO3.

®daronntos

[uTommazma. Xapakmepucmuka OCHOBHBIX U008 OeAmMeIbHOCHU
HememOpanHuble  |odyuarowjezoca:
OpraHoOWbl KJIETKH. | BBIIENsATs  CyleCTBEHHBIE  IMPU3HAKK  IPOIIECCOB

JKU3ZHEJEATEIBHOCTH KIIETKH.
YcTaHaBnuBaTh CBA3b MEXAY CTPOCHHUEM M (PYHKUIMSIMU
HEMEMOpPaHHBIX OpraHesul KJIeTKH.
OsBnagers MeTOoJJaMuU HAy4YHOTO MO3HAHUS,
UCTOJIb3YEMbIMU MPU OMOJIOTHYECKUX UCCIIEOBAHUSIX.
HayuuTbcs TOTOBUTH MUKpOIIpENIapaThl.
HaGmtongate mpoueccsl, MPOUCXONALIME B KIETKE, U
OINMCHIBATh MX.

MemOpaHHble
OPTraHOM/IbI KJIETKH:
SHJIOTIIa3MaTHYecKast
CeTh, KOMILJICKC
I'onpmxu, MM3ocoMa,
BaKyoJIb,
MUTOXOH/JIPUH,
TIJIACTHJIBI

Xapakmepucmuka OCHOGHbLIX 6UO006 OeAMeNbHOCMU
ooyuarowezoca:

YcTaHaBiIMBaTh CBSI3b MEXKJYy CTPOCHHUEM U (QYHKLIHSIMHU
MeMOpaHHBIX OPTraHeslT KIETKH.

Anpo. IIpokapuoTsl
U DYKapuOTBHI.
Crpoenue u
(GYHKIIIH XpPOMOCOM

Xapakmepucmuka OCHOGHbLIX 6U006 OeAMeNbHOCMU
ooyuarowezocsa:

Pa3BuBaTh yMeHue aHaTU3UPOBATh WH(MOPMAILMIO U3
TeKcTa U 0OpMIIATE €€ B BUJIE TAOJIUIIBI UITH CXEMBI.
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Onnanetsb METOIaMHU HAYYHOTO MO3HAHUS,
UCTIOJIb3YEMBIMU MPU OMOJIOTHYECKUX UCCIICIOBAHUSIX.

CoBepIIeHCTBOBATh HaBBIK MIPUTOTOBIICHUS
MUKPOIIPENapaToB.

Paznuuate Ha Tabimmax W MUKpompenaparax 4acTd U
OpTaHOMIbI KJIETKH.

HabGnrogate wacTh ®  OpraHoWbl  KIETKH  TOJ
MHUKPOCKOITIOM, ONMUCHIBATh M CXEMAaTHUYECKU M300pakaTh
uX.

Cobnronats mpaBuiia paboThl ¢ 000PYI0BAaHHEM.

Pa3BuBarh yMEHHUE OOBSICHATH pe3yIIbTAThI
OMOJIOTUYECKUX IKCIIEPUMEHTOB.

CdhopmMupoBaTh HaBBIK CAMOCTOSITEILHOTO KOHTPOJS H
KOPPEKIMH y4eOHOH NeATeNbHOCTH C HCIOJIb30BAHUEM
BCEX  BO3MOXHBIX  PECypcoB  UISI  JOCTHIKCHUS
MOCTaBJICHHBIX LIEJIEH.

CpaBHHMBATh CTPOCHHUE KIIETOK Pa3HBIX OPTraHU3MOB.

CdopMupoBaTh MPEACTABICHUE O €AMHCTBE KUBOTO.

OolecneueHune KJIETOK IHEPruei

OOMEH BEILECTB.
doTocuHTES,
XEMOCHHTE3

Xapaxmepucmuka 0CHOBHBIX 6U006 0esAMENbHOCHU
oodyuarowezoca:

HaspiBaTh OCHOBHBIE THITEI 0OMEHA BEILECTB.

OO60CHOBBIBATh B3aUMOCBSI3b MEXK/TY TUIACTUUECKUM U

KusnenesarenbHOCTh
HHEPreTUYECKUM OOMEHAMH.
KJIETKH.
. | ObecrieueHue KJIECTOK | Xapakmepucmuka 0CHOBHbIX 61006 0eAmMeNbHOCHU
IImacTrueckuii N
OGMCH JHEpruen. odyuaruezoca:
S buonoruueckoe CpaBHUBaTh IPOLECCHI TUIACTUYECKOTO U
OHepreTu4ecKuii
OGMCH OKHCJICHHE. HHEPreTUYECKOro 0OMEHOB, IPOUCXO/AIIUX B KIETKaxX
I'mukonus. Lukin | KUBBIX OpraHU3MOB
Kpeoca.
OxucnaurensHoe
dochopunupoBanue
Hacaencreennas nngopmanus 1 peajn3anus e B KJIeTKe
['enernueckas XapakmepucmuKka 0CHOBHbIX 6U006 0eAMENbHOCHIU
uHpopMaIus. obyuaruezoca:
Vnsoenne JIHK. VYcraHaBnMBaTh CBA3b MEXY cTpoeHneM Monekys JJHK
I'ensl u reHoMbl. |1 PHK 1 BbIIONHAEMBIMU UMM (QYHKIHSIMH.
Cunre3 PHK no Hayuutbcs popMynupoBarh runoresy, aHaaIu3upoBaTh
marpune IHK. | TekcT, nenare BBIBOJIBL, JaBaTh ONPEAEICHUS TIOHATHAM.
['eneTnyeckuii Ko | BpliensiTe cBOKWCTBA FTEHETUYECKOIO KOJIA.
XpaHeHue, buocunTes 6enkoB | Xapaxkmepucmuka 0CHO8HbIX 6U008 0eAMENIbHOCHU
nepegava u obyuawuezoca:
peanu3anus [IpencraBiasaTh NPUHIMIIBI 3aAIIUCH, XPAHEHMUS],
HaCJIEJICTBEHHON BOCIPOM3BEICHUS, IEPEAAYN U pealln3aliu
uHpopManuu B TeHEeTUYECKOM HH(pOpMAIIUU B )KUBBIX CUCTEMAX.
KJIETKE OOBACHATH MAaTPUUHBINA MPUHIIMII TPOLIECCOB

PCIVIMKAINU, TPAHCKPUIIIWUN U TPAHCJIALNH.

Perynsus paboTbl
TEHOB y MPOKapHOT U
9YKApHOT

Xapakmepucmuka 0CHOSHBIX U008 OesAMeTbHOCHU
oodyuarowezoca:

OOBACHATH 0OCOOEHHOCTH PETYJIISIUU pabOThI T€HOB
MPOKAPHUOT U FYKAPHUOT.

[IpuBOUTE NOKa3aTENLCTBA (APTYMEHTAIINIO) POICTBA
JKUBBIX OPTraHU3MOB, UCIIOJIb3Ys 3HAHUSI O TEHOME.

19




Bupycsi —
HekseTouHas Gpopma
KU3HU. Mephl
npopHIaKTUKN
BUPYCHBIX
3a00J1eBaHUM.

Xapakmepucmuxka 0CHOEHbBIX 61006 0eAMETbHOCHU
oodyuarowezoca:

Nwmets npeacTaBienre o crocodax nepeaaud BUPYCHbBIX
UHEKIMA 1 Mepax TPOPHUIAKTUKU BUPYCHBIX
3a00JIeBaHUM.

HaxonuTs nH}pOpMaIio o BUPyCHBIX 3a00JI€BaHUSIX B
pa3IMYHbIX UCTOYHUKAX, AaHAIU3UPOBAThH U OLICHUBATH €€.

I'enanas n xjeToyHas
HWHXXCHCPHUSI.

Xapaxmepucmuka 0CHOBHBIX 81008 OesimeIbHOCHU
ooyuarwezocsa:

OueHuBaTh 3TUUECKHUE ACTIEKThl HEKOTOPBIX
UCCJIEIOBaHUM B 00J1aCTH OMOTEXHOJIOTUH.

CamocToATeNbHO OCYUIECTBIATh HH(POPMALIMOHHO-
MO3HABATENIbHYIO ACSITEIbHOCTD C PA3IMYHBIMU
UCTOYHUKAMU WHPOPMAITUH.

Pa3BuBaTh no3HaBaTENbHBIN HHTEPEC K U3YUCHHUIO
OMOJIOTUH B MPOLECCE U3YUECHUS JOMOTHUTEIBHOTO
MaTepuaia.

Hcnonb3oBatk cpencta HHGOPMAITUOHHBIX U
KOMMYHHKATHUBHBIX TEXHOJIOTUH ISl CO3/1aHuUs
MYJIbTUMEANAIPE3CHTALUH.

PASMHOXEHUE U PA3BBUTUE OPI'AHU3MOB

PazBurne OpraHusmMoB

Opranusm.
Pazmuoxenue
OpraHU3MOB.
Crnioco0sl
Pa3MHOXKEHUS Y
pacTteHuii u
JKUBOTHBIX

becnionoe u nonosoe
Pa3MHOKEHUE.
JKu3HEHHbIE LIUKIIBI
pa3HbIX TPyl
OpraHU3MOB

Xapakmepucmuka 0CHOBHBIX 611008 0eAMENbHOCHU
odyuarowezoca:

CpaBHUBaTh OCOOCHHOCTH Pa3HBIX CIIOCOOOB
Pa3sMHOKEHHUsI OPTaHU3MOB.

N300paxkaTh IUKIIBI Pa3BUTUSI OPTAHU3MOB B BHJIE CXEM.

Onpenensitb, Kakoil HAOOP XPOMOCOM COJIEPIKUTCS B
KJIETKaX PacCTeHUI OCHOBHBIX OT/ICJIOB HAa Pa3HbIX dTarax
KU3HEHHOTO [UKJIA.

Hcnonb3oBatk cpeacTBa MHPOPMATMOHHBIX U
KOMMYHUKATHBHBIX TEXHOJIOTHH IS CO3IaHM
MYJIbTUMEIHANPE3CHTALIIH.

JleneHue KIeTKH.
Muto3. Kinetounsrit

Xapaxkmepucmuka 0CHOGHBIX 61008 OesAmeIbHOCHU
odyuaruezoca:

LUK Pematsb 3a1aun Ha MoACYET XPOMOCOM B KIIETKaxX
MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (azax
MUTOTUYECKOTO 1IHUKIIA.
OmnpenensiTb MUTO3 KaK OCHOBY O€CII0JIoro
Pa3MHOXKEHHUS U POCTa MHOTOKJIETOYHBIX OPTaHHU3MOB.
OOBACHATHh OMOJIOTHYECKOEe 3HAaU€HHEe MUTO3A.
Meiios. Xapakmepucmuka 0CHOBHBIX 6U008 OeAMeTbHOCMU
O6pazoBanue oodyuarowezoca:
MOJIOBBIX KJIETOK. Boigensate 0co6eHHOCTH Melo3a.
OmnogorBopenue. | OnpenensTb MEH03 KaK OCHOBY ITOJIOBOTO pa3MHOXKEHHUS
JIBoiiHOE MHOTOKJIETOYHBIX OPraHU3MOB.

OILIOIOTBOPEHUE Y
IIBETKOBBIX PaCTEHUH

OOBACHATH OMOJIOTMYECKOE 3HAUCHHE Meii03a U
IpoIiecca OII0I0TBOPEHHSI.
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NupuBuayanbHoe pa3BUTHE OPTaHU3MOB

3apoIbIIEBOE
pa3BUTHE OPraHU3MOB

Xapakmepucmuka 0CHOBHBIX 6U008 0eAMETbHOCMU
odyuarowezoca:

XapakTepru30BaTh OCHOBHBIE ATalbl OHTOTEHE3a.

OnenuBath BiusiHUE (DAKTOPOB BHEITHEH CpPE/Ibl HA
pa3BUTHE 3apOJIbIIIa

[TocTamOproHaIbHOE
pa3BUTHE.
JuddepenumpoBka
kietok. Onpenenenue
noJa.

Xapaxkmepucmuka 0CHOBHBIX 8U008 0eAMEIbHOCHU
ooyuarwezoca:

OOBSACHATH OCOOEHHOCTH MTOCTIMOPUOHATILHOTO
pa3BUTHSL.

Pasnuuath npsimoe u HenpsmMoe (pa3BUTHE C
NpeBpaICHHEM) Pa3BUTHE KUBOTHBIX.

OmnpenensiTh ypOBHU MIPHUCIIOCOOJICHHS OpTraHU3Ma K
MEHSIFOIIUMCS YCIIOBHSIM.

Hcnonp3oBath cpecTBa HHGOPMAIMOHHBIX U
KOMMYHUKATHBHBIX TEXHOJIOTHHA JUIsI CO3IaHHSI

OHnTtorenes — MYJIbTUMEANAIPE3CHTALUN.
uHauBUAYyanbHOE | PasButue B3pocioro | Xapakmepucmuka 0CHOBHbIX 61006 0eAMENbHOCMU
pazBuTHE opraHusma. obyuarowezoca:
Oprasusma I'omeocras. OOBACHATH OTPULIATEIBHOE BIMSHUE AJIKOTOJI,
Camoperynsuus. |HUKOTHHA U HAPKOTUYECKUX BEILLIECTB HAa pa3BUTHE
NmMmyHnwuTeT. 3apOJIbIIlIa YEJIOBEKA, IPUYMHBI HAPYIIEHUN Pa3BUTHS
CTBOJIOBBIE KJIIETKH. |OpPraHU3MOB.
Bnusnue BHemHux | ®opMupoBaTh COOCTBEHHYIO MO3ULHUIO TOT OTHOILIEHUIO
yCIIOBUM Ha paHHEE |K 3710pOBOMY 00pa3y >KU3HH.
pa3BuTHE OpraHu3MoB | Mcnonb3oBarh cpefcTBa HHPOPMALMOHHBIX U
KOMMYHHKATUBHBIX TEXHOJIOTHM IS CO3aHUs
MyJIbTUMEANANPE3CHTAUH.
PeanuzoBaTh nH()OpMAITMOHHO-KOMMYHHKATHBHYTO
KOMIIETEHIIUIO MMyTEM MPOTYKTUBHOIO OOIEHHS U
B3aMMOJICHCTBUS B IPOIIECCE COBMECTHON yueOHOM
JIEATEIBbHOCTH C YYETOM IO3ULUHN APYTUX YYaCTHUKOB.
Pa3BuBaTh mo3HABATENbHBIA HHTEPEC K U3YUCHUIO
OMOJIOTUH B ITPOLIECCE U3YUCHHS JOMOJTHUTEIBHOTO
MaTrepuaa.
OCHOBBI TEHETUKH U CEJIEKIIUN
OcHOBHBIC 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpuatoe Xapakmepucmuka OCHOBHbBIX 6U006 0eAmMenNbHOCHmU
CKpEILHMBAHHUE. odyuaruezoca:
IIepBb1it 1 BTOpOUH OmnpenensTh r1aBHbIE 337ja4l COBPEMEHHOM FeHETHKH.
FeHOTHKA. 3aKOHbI Menens. OunenuBaTh  poJib, KOTOPYIO  CBHITPald  3aKOHBI
MeTosr I'eneTnueckas HacJel0BaHUs, OTKphIThIe ['peropom Mennenem, B
CeHOTHEH TEPMUHOJIOTUSA U | Pa3BUTUU I€HETUKH, CEJIEKIIMU U MEIULIMHBI.
CHUMBOJIMKA. [ToHnMaTp, Mpu KaKuUX YCIOBHSAX BBINOJIHSAIOTCS 3aKOHBI

Meunnens.
YBepeHHo HCIIOJIb30BAaTh
TEPMHUHOJIOTHIO B MPEENIAX TEMBI.

OMOJIOTHUYECKYIO
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I'enorun u penorur.
Pemenue
TFeHETUYECKUX 3a/1a4

Xapakmepucmuka OCHOGHBIX U008 0€AMeNbHOCMU
odyuarowezoca:

YMeTh M0JIb30BaThCA T€HETUYECKOW TEPMHHOJIOTUEH U
CHMBOJIMKOM.

CocTaBiATh CXeMbl CKPEIIUBAHHUS.

BBISBISTE QJIrOpUTM pelieHUsI TeHETUYECKUX 3a7ad.

Pemate Guosiornveckue (reHeTUYECKHE) 3a/1a4H.

T'eneruka.
MeToabl reHETUKHU

Pa3zBuTh 1mO3HABaTENbHBIA HHTEPEC K  HM3YUYEHHUIO
OuoNoOrMM B TPOLECCe H3YYEHHs] JOMOJHUTEIHHOU
JIUTEPATYPHI.
Jlurudpumnoe Xapaxkmepucmuka OCHOBHBIX 6UO08 OeAmeNbHOCHU
ckpeniuBanue. Tpetuil | odyuarowezoca:

3aKkoH MeHnemns.

Pemate Gnosiornveckue (reHeTUYECKHE) 3a/1a4H.

PeanuzoBatpb UH(POPMALTMOHHO-KOMMYHUKATUBHYIO
KOMIICTCHIIMIO IMyTéM MPOAYKTUBHOIO OOIICHUS |
B3aMMOJICICTBUSL B IIPOLIECCE COBMECTHOM yudeOHOM
JESITETPHOCTH C Y4YeTOM MO3HMIMH JPYTUX Y4YacTHUKOB

npu  OOCYXIEHUM 3aKOHOMEPHOCTEH  HacIlleJOBaHHUS
MIPU3HAKOB.
CuermnneHsoe Xapakmepucmuka OCHOBHBIX 6U008 OeAmelbHOCHmU
HacJIeJOBaHUeE. odyuarwuezoca:
PexomOunanms [lepeuucnsiTb  OCHOBHBIE  MPUYHMHBI  CILEIJICHHOTO
HaCJIEJOBaHMsI T€HOB.
OOBSCHATD 3aKOHOMEPHOCTH HACJIeIOBAHMUSI

3a00JIEBaHUM, CLIEIIEHHBIX C ITOJIOM.
OOBACHATH NPUYMHBI U 3aKOHOMEPHOCTH HACJICIOBAHUS
TaKoro 3a00JIeBaHMS, KaK reMOMUIIHSI.

OTHOIICHNUS T€H-
IIpu3HaK. BHesAnepHas
HACJICICTBEHHOCTb.
MHOXeCTBEeHHOE
JeHUCTBUE IeHa.

Xapakmepucmuka OCHOBHBLIX GUO0E OeAmenbHOCMU
oodyuarowezoca:

BbIBiATE  OTVIMUMTENBbHBIE OCOOCHHOCTH BHESIEPHOM
HACJIECTBEHHOCTH W sJepHOM  (MEHJEIEeBCKOIN)
HaCJIECTBEHHOCTH.

[Ipopomxuts (GopmMupoBaHHE YMEHHS aHAJIU3UPOBATH
OMOJIOTHYECKUN TEKCT.

Bzaumopeiicteue Xapakmepucmuka OCHOGHBIX U008 0eAmeNbHOCmU
TEHOTUIIA U CPEABI IIPU | 00yuarouiezoca:
dbopMupoBaHUU Pa3znnuath kauecTBEHHBIE U KOJIMYECTBEHHBIE TIPU3HAKH.
MPU3HAKA.
Hopwma peaxium. Xapakmepucmuka OCHOBHBIX 6U008 OeAmeabHOCHU
I'eHeTnyecKue OCHOBHI | 0Oyuarwecocs:
MTOBEJCHUS [Iponomxuts QopmMupoBaTh yMeHHE paboTaThb B
rpyImnmnax.

HayuuTbcs aHanu3upoBath MHQOpMAIMIO U paboTaTh ¢
TEKCTOM.
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MoaudukarmonHast

Xapakmepucmuka OCHOGHBIX U008 0€AMeNbHOCMU

U3MEHYUBOCTD. odyuarowezoca:
KombunaruBHas Onpenensitb ~ OCHOBHbIE ~ (OPMBI  M3MEHYMBOCTHU
W3MEHUYUBOCTH OpPTaHU3MOB.
[IpuBoauTH PUMEPBI MO (PUKAITIOHHOM u
KOMOMHATUBHON N3MEHYUBOCTH.
I'enotuna u YBepeHHo UCIIOJIb30BATh OHMOJIOTUYECKYIO
cpena. TEPMHUHOJIOTHIO B TIPEJIEIaX TEMBI.
HacnencreenHnas u Hcnonb3oBath JIOTIOJIHUTEJIbHBIE WCTOYHUKH
HEHACJIEICTBEHHAs uH(hOopMaIuy B yueOHOM TIpoIiecce.
U3MEHUYUBOCTD MyTtanuoHHas Xapakmepucmuka OCHOBHBIX 6U008 OeAmeNbHOCHmU
U3MEHYUBOCTD. odyuarowezoca:
3aKOHOMEPHOCTH BbIsSBISTS HCTOUHHUKHM MYTareHOB B OKpY’Kalolllel cpejie
MyTareHesa (KOCBEHHO).
YMeTh 1aBaTh OonpesesieHus: TepMUHAM.
OOBSCHATH BO3MOXKHBIE MPHYMHBI BO3HUKHOBEHUS
MyTallHi.
HacnenctBennas Xapakmepucmuka OCHOBHBIX 6U008 OeAmelbHOCHmU
W3MEHUYUBOCTH obyuarowezoca:

TI'enoTuna n
cpena.
Hacnencreennas u
HEHAaCJeICTBEHHAs
M3MEHYUBOCTh

yesoBeka. MeTobl
TEHETHKH YEJIOBEKA.
XpoMOCOMHBIE
0011€3HU

OOBSCHATH BaKHEHIIME pa3Iu4usl HACIEICTBEHHOH U
HEHACJIEACTBEHHON M3MEHUYNBOCTH.

Ha3piBaTh METO/IBI KJTACCUYECKON T€HETUKHU.

[IpumeHsTh TEOpETUUECKUE 3HAHUS HA ITPAKTHKE.
Pa3BuBaTh HaBBIKM pabOTBl C PA3IUYHBIMU BHJIAMU
MH(pOpMaLIUH.

Hayuutbcs aHaJIM3UPOBATb, OLICHUBATh u
CUCTEeMAaTU3UPOBATh HHPOPMAIIHIO.

PazBuBarte y4eOHYyI0 KOMIETECHIMIO B  IpOIEcce
IpyNIOBON U MHAUBUYaIbHOU PabOTHI.

PeanusoBats UH(POPMAITMOHHO-KOMMYHUKATUBHYIO
KOMIIETEHIIMIO MyTEM MPOAYKTUBHOIO OOIIEHUS H
B3aMMOJICHCTBUSL B IPOLIECCE COBMECTHOM y4deOHOM
JESATEIIBHOCTH C YY€TOM MO3ULUHI APYTUX YYACTHUKOB.
Pa3zBuTh 1mO3HABaTENbHBIA HHTEPEC K  HM3YUYEHHUIO
OuosloruM B IpoleccCe U3yYeHHs JONOJHUTEIbHOM
JIUTEPATYPHL.

Jleuenue u
peaynpexaeHue
HEKOTOpPBIX Oose3Hel
YeJoBeKa

Xapakmepucmuka OCHOGHBIX U008 0eAmMeNbHOCmU
odyuaruezoca:

CdopmupoBaTh mpelCTaBIEHWE O HACJIEICTBEHHBIX
OoNe3HsAX dYeNoBeKa, MPUYMHAX WX BO3HUKHOBEHUS,
MPEAYNPEKACHUH U JICUCHUU.

CaMoCTOATENbHO  OCYLIECTBIATH  HMH(POPMAIMOHHO-
MTO3HABATENIbHYIO JIeSITeIbHOCTD c pa3IMYHBIMHU
HMCTOYHUKAMU WH(POpPMAIIUH.

Pa3Buth mO3HaBAaTENbHBI HMHTEpPEC K  HM3YUYECHHIO
OwoyorMM B TPOIECCE M3YYCHHUS JIOTOTHUTEIBHON
JUTEPaTyPHI.

Ucnonb3oBars cpeactsa MKT B pemieHnn KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX W OpPraHM3alMOHHBIX  3ajad,
CBSI3aHHBIX C M3YYCHHEM HACJCJACTBEHHBIX Oo0ye3Hen
YyeJI0OBeKa.

I'eneTnka u cejekuus
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JomMecTukanuus u
CEJIEKIIU.
Metoasbl ceneknuu

OnoMalnrHuBaHue Kak
HavYaJIbHBIN 3Tan
CEeJEKIINHN

Xapakmepucmuka 0CHOBHBIX 6U008 OeAMETbHOCMU
odyuarowezoca:

OOBACHATH 3HAUCHHUE CETIEKIINH JIJIs1 Pa3BUTHsI OMOJIOTUH
U JpYyrux HayK.

OuleHuBaTh JOCTUKEHUS MUPOBOUM M OTE€UECTBEHHOM
CCIICKIIUU.

Haxonuth nHGOpMAaILIHIO O IEHTPaX MPOUCXOKICHUS
KYJBTYPHBIX PACTEHUN.

Pa3BuBaTh mo3HaBaTEIbHBIA HHTEPEC K U3YUCHUIO
OMOJIOTUM HA NIPUMEPE CO3/AAHUS KOMIIBIOTEPHON
MPE3CHTAINH 00 OJIOMAITHECHHBIX )KUBOTHBIX.

Ornpenenuts riIaBHbIC 3a7a41 U HANPaBICHUS
COBPEMEHHOM CEJICKIIUHU.

MeTtonab!l cenexium.
VYcemexu cenekium.

Xapaxkmepucmuka 0CHOGHBIX 61008 0eAMETbHOCU
ooyuarwezoca:

XapakTepru30BaTh METO/IbI KIIACCUYECKOU U
COBPEMEHHOM CEJICKITUH.

CpaBHHMBATh CKOPOCTh CO3/IaHUSI HOBBIX COPTOB
pacTeHUH IIPH MCIOJb30BAHUH PA3IMYHBIX METO0OB
CEJICKIIUU.

OOBACHATH 3HAYCHHUE CEJICKIINH JIJIS1 PA3BUTHs OMOJIOTHH
U JIPYTUX HayK.

OueHuBaTh JOCTHKEHUS MUPOBOM M OTE€UECTBEHHOM
CEJICKIIUU.

OrneHuBaTh 3THYECKHUE ACTICKThI HEKOTOPBIX
HCCIIEIOBaHUI B 001aCTH OMOTEXHOJIOTHH.

Pa3BuBaTh no3HaBaTENbHBIN UHTEPEC K U3YUCHHUIO
OMOJIOTUH B MPOIECCE U3YUCHUS JOMOTHUTEIBHOTO
Marepuaa.

IBOJIIOLUS

CBuaeTeILCTBA IBOJIIOUN
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Teopust
SBOJIIOLHM.
CBuerenabpcTBa
JBOJIOLNH KUBOM
TIPUPO/IBI

Bo3HauknoBeHne u
pa3zBuTHE
SBOIIOIIMOHHOMN
OHOJIOT U

Xapakmepucmuxka OCHOBHBIX U008 OeamelbHOCImU
odyuarowezoca:
CamocTosTenbHO
JIeATEITbHOCTH.
OuenuBarb posib Teopu HBoironuu Y. JlapBuHa B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUPA.
Haxomuts mHboOpManuio o rumore3ax MPOUCXOXKICHUS
JKU3HU B PA3IMYHBIX HICTOYHUKAX U OLICHUBAThH €€.
XapaktepuszoBaTh HayuHble B3rsiabl K. KroBbe, K.
JIunnes u XK.-b. Jlamapka.

OOBACHATH CYHIHOCTh HBOJIIOLIMOHHOTO TMOAX0Aa K
M3YUYEHUIO KUBBIX OPraHU3MOB.

AHanmuM3MpoOBaTh M OLEHUBATH PA3JIMYHBIE TUIIOTE3bI
MIPOUCXOXKIACHUS KU3HU.

ApryMEHTHpOBaTh CBOIO TOUYKY 3pEHHS B XOJe
JTUCKYCCHH TIO OOCYXICHHUIO THUIIOTE€3 CYIIHOCTH H
MIPOMCXOXKACHUS )KU3HU.

CamocTOsITeIbHO ~ OCYIIECTBIATH  MH(GOPMAIIMOHHO-
[IO3HABATENIbHYI0  JEATEIbHOCT  C  PA3JIMYHBIMU
MCTOYHUKAMU WHGOpMAITUH.

OTIpeIeTIATh LEIb y4eOHOU

MonexkynspHble
CBH/JICTEIILCTBA
IBOJIIOLIMH

Xapakmepucmuka OCHOBHBHIX 6UO006 OeAMENbHOCHU
oodyuarowezoca:

YMeTh OOBSACHATH, MOYEMY HACHTUYHOCTH CHOCOOOB
XpaHEHUs, Tepeladyd W pealu3alliil HAaCJICICTBEHHOM
uHpOpMaIIUU CBUJICTEIILCTBYET 0 CINHCTBE
MIPOUCXOXKICHUS BCETO KHBOTO.

Mopdonoruueckue u

Xapakmepucmuka OCHOGHBIX 6U006 O0eAmenbHOCHU

IMOPHOJIOTUYECKHE | 0Oyuaouecoc:
CBU/IETEJIbCTBA XapakTepu3oBaTh JaHHbIE, CBHJIETEILCTBYIOLIME 00
9BOJIIOLUH IBOJIIOLUH.
Hayuutbcs cpaBHUBATh KUBbIE OPTaHU3MBI.
Haxomuts cxoacTtBa M pa3nuyus 1mo Mop(hosoruyecKum
HPU3HAKAM.
OOBSCHATH NPUUMHBI CXOACTBAa paHHUX  CTaaui
SMOPHOHAILHOTO PA3BUTHUS )KUBOTHBIX.
Hayuutbcs pabotarh ¢ OMOIOrMYECKUM PUCYHKOM.
Pa3BuBaTp 1MO3HABATENBHBIM HWHTEPEC K HM3YYEHUIO
OuosloruM B IPOLECCE M3YUYEHHs JOINOIHUTEIBHOIO
MaTepuaia.
[TaneonTonornueckue | Xapakmepucmuka OCHOGHBIX 61006 OeAMENIbHOCHU
u buoreorpaduyeckue | odyuarouiezoca:
CBUJETEILCTBA Hcnons3oBate cpeactsa KT B perieHnn KOTHUTHBHBIX,
IBOJIIOLIMH KOMMYHUKAaTUBHBIX M OpraHM3allUOHHBIX  3ajad,

CBSI3aHHBIX C M3YUYEHUEM IBOJIOIUN KUBBIX OPTAaHU3MOB.

Hcnonws3oBarh  JOMOMHUTENBHYIO JIATEpATypy  JJs
MMOATOTOBKH COOOIIEHUH 10 TEME.

CdopmupoBaTh yMEHHsI CAaMOCTOATEIHLHOTO KOHTPOIS U
KOPPEKIIUA Y4eOHOW JACSATEIHPHOCTH HCIOJIb30BaHUEM
BCEX  BO3MOXHBIX  PECypcoB  JUisl  JIOCTHUIXKEHUS
IIOCTaBJICHHEIX IIEJIEH.

DakTOpPbI IBOJIOIUN
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[TonynsuronHas Xapakmepucmuka 0CHOBHBIX 6U008 OeAMETbHOCMU

CTPYKTypa BUJaA. odyuarwuwezoca:
Kpurepuu Buna. BeinensaTe cymecTBeHHbIE TPU3HAKY BHIA.
Iomysmus. OOBACHATH MOMYJIALMOHHYIO CTPYKTYPY BUJA.

XapakTepu30BaTh OCHOBHbIE KDUTEPUH BUJA.

XapakTepu30BaTh MOMYJISAHUIO KaK 3JIEMEHTAPHYIO
€IMHUILY 3BOJIOLHH.

XapakTepu3oBaTh (PAKTOPHI (ABMKYIIUE CHIIbI)

HBOJTIOLIUH.
O1eHrMBaTh OTHOCUTEIBHYIO POJIb Apeiida reHoB u
dakropsl 0TOOpa B IBOJIIOIMH TTOITYJISIIHHA.
HBOJIIOIUH, UX Paznu4are popMBI €CTECTBEHHOTO 0TOOPa B
BJIMSIHUE HA BO3HMKHOBEHUH /IaITAIHH.
reHooHA PaznuuaTh pazHbie TUITBI BU000pa30BaHusl.
HOIYJISIIAN XapaxkTepu30BaTh OCHOBHBIC HAIIPABJICHUS YBOJIOLNH.

OOBSCHATH 3HAUCHUE OMOIOTUYECKOTO pa3HOOOpa3ust
JUISL COXpaHEHUsT Onochepshl.

OBiaseTs METOJaMU HAYYHOTO MTO3HAHUS,
UCTIOJIb3YEMBIMU TIPU OUOJIOTHYECKUX UCCIICIOBAHUSIX.

Hayuutbest onucsiBaTh OMOIOTHYECKUE OOBEKTHI.

Pa3BuBarh yMeHUE OOBSACHSITH PE3YJIbTATHI
OHMOJIOTMYECKHUX IKCIICPUMEHTOB, JICJIaTh BBIBOIBI.

CaMoCTOSATENBHO OCYIIECTBIISITh HMHPOPMAIIMOHHO-
MO3HABATEIIBHYIO JACSITEILHOCTD C PA3IMYHBIMU
UCTOYHUKAMHU HH(OpMAITHH.

Hacnencrsennas Xapaxmepucmuka 0CHOBHBIX 81008 OesAmebHOCIU
H3MEHYHUBOCTD — odyuarwuezoca:
ucxoaHbi MaTtepuan | OBaneTh METOJaMU HAyYHOTO IMO3HAHMUS,
IS DBOJIIOLIUH. UCIOJIb3YEMBIMU MTPH OMOIOTUYECKUX UCCIIEIOBAHUSX.

HayuuTbcst 00BbSCHATH NPUYMHBI BOSHUKHOBEHUS
HACJIEICTBEHHONW N3MEHUYMBOCTHU B MOMYJISALUAX.

PackpsIBaTh posib XpOMOCOMHBIX U T€HOMHBIX MyTalui
B DBOJIIOLIAH.

Pa3BuBaTh yMeHUE OOBSACHATH PE3yIbTAThI
OMOJIOTHYECKUX IKCIIEPUMEHTOB, JIEJIaTh BHIBOJIBI.

CaMoCTOsATENBHO OCYIIECTBIATH HHPOPMALITUOHHO-
MIO3HABATENIbHYIO ACSITEIBHOCTD C PA3JINYHBIMU
MCTOYHUKaMU HH(GOpMAIIH.

Hanpasnennsie n Xapakmepucmuka 0CHOGHBIX 6U006 0esAmenbHOCHU
Clly4aiiHbIe obyuarowezoca:
N3MEHEHHUS XapakTepu30BaTh €CTECTBEHHBIH 0TOOP.
reHo(oHA0B B psiay | OOBICHATH 3)PEKTUBHOCTH ECTECTBEHHOIO 0TOOpa 1
MOKOJICHUH. npeiida reHoB.

HayuuTbcs aHanu3upoBaTh NOIYYEHHYIO HH()OPMALIHIO
U JIeJIaTh BBIBOJIBI.

[Tonb3ysich NOCTYMHBIMU UCTOYHUKAMU HHPOPMAIIHH,
HAy4MThCs 1ABATh ONPEIACIICHUS TIOHITHUSIM.
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Dopmbl
€CTECTBEHHOTO
otOopa: IBYKYITUH
otoop,
CTa0MIIN3UPY IO
0TOOp, TU3PYITUBHBIH
oT0OO0p, MOJIOBOM

Xapakmepucmuka 0CHOGHBIX U008 OesAimeIbHOCHU
odyuarowezoca:

YMeTh cpaBHUBATh pa3IHIHbIE (HOPMBI €CTECTBEHHOTO
0TOOpa U BBIJENSATH YEPThI CXOJICTBA M PA3TUIHS MEXKIY
HUMHU.

[TpuBOIMTE IPUMEPHI Pa3HBIX GOpM 0TOOpA B IPUPO/IE.

Hayuuthcs paboTaTh ¢ rpadukaMu U pUCYHKaMHU.

oToop. CocTaBiATh CXEMBI ¥ TAOHIIBI.
Pa3BuBaTh no3HaBaTEIbHBIN HHTEPEC K U3YUYECHUIO
OMOJIOrMH B IIPOLIECCE U3YUEHUS JOIOJIHUTEIBHOIO
Marepuaa.
Bo3nukHOBeHME Xapakmepucmuka OCHOBHBIX 6U008 OeAmenNbHOCHU
ajanTanui B ooyuarwezoca:
pe3yJibTare Pasznuuare nyTM 3BONIOLUH JKUBOW IIPUPOABI U HX
€CTECTBEHHOIO XapaKTepHble 0COOCHHOCTH.
orbopa. [IpuBoauTh TpHUMEPHl MUMHKPUM U  OOBSACHATH
[TokpoBUTEIBCTBEHHAS | IPEUMYILIECTBA, KOTOPbIE AAET MOJApa)xkaTesibHasi OKpacka
OKpacka. JKUBOTHOMY.
[Ipenocreperatomas | [logroraBnuBarh coo01eHus, UCIIOJIb3YS
OKpacka. MH(OPMALIMOHHBIE  PECYpCbl U JIONOJIHUTEIbHYIO
[Hogpaxatromas JUTEPATypy.
okpacka (MuMukpusi). | Co3maBarb  MyJbTUMEIUHHYIO — NPE3EHTALUI0  C
Apomopdos. ucnoib3oBanrem UKT.
Nnuoamanranus. Pa3zBuBarh 1O3HABaTENbHBIM HMHTEPEC K HU3YUYEHUIO
buonornuecknii ouonoruu Ha npumepe MaTepHualioB 0
nporpecc. IIPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOUTaHUsl.
HayuuTbcsi onuceiBaTh mpucnocoOsieHus: OpraHu3MOB U
OOBSICHATH UX 3HAUCHHE.
Pa3BuBath yMeHue OOBSACHATH pe3ynbTaThl
OMOJIOrMYECKUX IKCIIEPUMEHTOB, JIEJIaTh BBIBOJIBI.
Pa3BuBaTh 1MO3HABATENBHBIM HMHTEPEC K H3YYEHUIO
OMOJOTMM B TPOLECCE HU3YYEHMs JOMOJHUTEIBHOIO
MaTepuaia.
Bunoob6pazoBanue: | Xapakmepucmuxa 0CHOBHBIX U008 OeameTbHOCMU
reorpaguueckoe, |odyuaroujecoca:
JKOJIOTUYECKOE. XapakTepru3oBaTh OCHOBHBIE CrocoObl
[IpsiMble HaOMIOACHUS | BUAOOOPA30BaHMUSL.
npouecca 3Bomonuu. | IlepeuncnsaTs Bo3MOKHbIE NPUYMHBI T€OrpapuuecKoro u
HKOJIOTUYECKOTO0  BHJI000pa3oBaHUsA.  AHATU3UPOBAThH

CTATUCTUYECKUE JIaHHBIE W JIeJaTh BHIBOJABI Ha OCHOBE
aHaIu3a.

Hcnons3oBath JOTIOJTHUTEIHHBIC HWCTOYHHUKHU
uH(pOpMaIU JUTS pa3BUTHI TIO3HABATENILHOTO UHTEpeca K
OuoNorMM Ha MpUMepe MaTepuaioB 00 00pa3oBaHUU
HOBBIX BHJIOB B IIPUPO/IE.

CdopmupoBaTh 3HAHUSA O JIEKAPCTBEHHOM YCTOWIMBOCTH
OpraHMW3MOB, 3BOJIIOIIMM PACTEHUH B aAHTPONOTE€HHBIX
naHmmmadTax U 00 YCTOMYMBOCTH K MHCEKTUIIHIAM.
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MUKpO3BOTIOLIHSL.

Xapakmepucmuka OCHOGHBIX U008 0€AMeNbHOCMU

PaszButue xu3Hu
Ha 3emie

Makpo3Bomitonust | odyuarowezoca:
Onpenenstob MaKpO3BOJTIOIIIO KaK porecc
00pa3oBaHUs HAJIBUIOBBIX TAKCOHOB.
OxapakTepu3oBaTb COCTABJISIONIME MaKpO3BOJIOLUU:
JIMBEPreHIMIO U BBIMUPAHUE.
@®opMUpOBaTh YMEHHUSI CAMOCTOSTEIHLHOTO KOHTPOJS U
KOPPEKIMH Y4eOHOU JEeSATETbHOCTH C HCIOJIb30BaHUEM
BCEX BO3MOXHBIX PECYpPCOB.
Bo3HuKHOBeHHE M pa3BUTHE KU3HHU HA 3emJie
CoBpeMeHHbIE Xapaxkmepucmuka O0CHOBHBIX 6UO008 OeAmeNbHOCHU

MIPEJICTABICHUS O

Pa3BUTHH KU3HU HA

3emie. AGuorenes.
buorenes.

odyuarowezoca:

XapakTepru30BaTh TUNOTE3bl MIPOUCXOKACHUS KU3HU Ha
3emue.

OunenuBath ponb  Ouonornn B (GOPMUPOBAHUU
COBPEMEHHBIX MPEICTABICHUA O BO3HUKHOBEHUH >KU3HH
Ha 3emJie.

Peann3oBeIBaTh CaMOCTOSTEIBHYIO HH(POPMAIMOHHO-
MO3HABATENBHYIO  JIEATENBHOCTh € Pa3jIMYHBIMH
UCTOYHUKAMU WHQPOPMAIIUU, HAYIUTHCS €€ KPUTHYCCKH
OILICHUBATh U UHTEPIIPETUPOBATD.

ChopmupoBaTh COOCTBEHHYIO TIO3HIIMIO 110 OTHOIICHUIO
K OMOJIOTHYECKON MH(pOpPMAIINH, MOTy4aeMOl U3 pa3HbIX
HMCTOYHUKOB.

OCHOBHBIE 3TaIlbI

Pa3BUTHUS KHU3HU.

I'eoxpononorus.
I'moGanbHbIC
KaTacTpoQhl.

Xapakmepucmuka OCHOBHBIX 6U008 OeAmeNbHOCHmU
oodyuarowezoca:

[lepeuncnsaTh KJIIOYEBBIE SBOJIOLMOHHBIE COOBITUS B
HUCTOPUH PA3BUTHS KU3HU.

Pa3BuBaTh mMO3HABATENbHBIM HWHTEpPEC K HU3YUYEHUIO
OMOJOTMM B TPOLECCE HU3YYEHUs JOMOJHUTEIBHOIO
MaTepuana.

Haxonuts nndopmainio 06 OCHOBHBIX dTanax pa3BUTHUS
JKU3HU Ha 3eMJie B Pa3iIMYHbIX UCTOYHUKAX U OIICHUBAThH
eé.
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Pa3zButHe xu3HU B
kpunro3oe. Passutue
JKM3HHU B I1aJI€030€.
PazButue xu3Hu B
Me3o030e. PasBuTue
J)KH3HU B KatHO30¢€.

Xapakmepucmuka 0CHOBHBIX 6U008 OeAMETbHOCMU
odyuarowezoca:

PeanuzoBeiBaTh caMOCTOSATEIBHYIO HH(POPMAITMOHHO-
MO3HABATENIbHYIO ACSITEFHOCTD C PA3IMYHBIMU
HMCTOYHHKAMH WH(OpPMAIIUH.

Pa3BuBaTh yueOHYIO KOMIIETCHIIMIO B IPOIIECCE
IPYIIIOBON ¥ MHJAUBUAYAJTLHON PaOOTHI.

YBEpeHHO UCTIOIB30BaTh OUOIIOTHUECKYIO
TEPMHUHOJIOTHIO B MPECIIax TEMBI.

Hcnonb3ys 1ocTymHbIE HICTOYHUKY HH()OPMAIIHH,
JIOKa3bIBaTh BIIMSHUE ITPOLIECCOB KU3HEACITCIBHOCTH
oprau3MoB Ha aTMochepy u autochepy 3emiu.

[TepeunciaTh OCHOBHBIE apOMOP(O3bI B IBOJIIOIIUHI
JKUBBIX OPTaHU3MOB, IPHOOPETEHHBIC HA PA3HBIX dTaNax
pPa3BUTHS KU3HU HA 3eMIIe.

YMeTh ONUCHIBATh OCHOBHBIE COOBITUS PA3BUTHS JKU3HH,
MIPOMCXOAAIINE Ha PA3HBIX XPOHOJOTHUECKUX OTPE3KaxX
BPEMEHHU I'€OJIOTHYECKON JIETOMMCH.

Hayuutscs opopmiars maTepuan naparpada B Buze
TAOJIMI] UJIH CXEM.

Hcrnonw3o0Bath cpeacTBa HHOOPMAITMOHHBIX U
KOMMYHHKATHBHBIX TEXHOJIOTUH JIJISl CO3/TaHUS
MYJIbTUMEANANPE3CHTAIIH.

MHuoroob6pasue
OpPTraHU4eCcKOro MUpa.
Cucremaruka.

Xapaxmepucmuka 0CHOBHBIX 81008 OesAmebHOCIU
odyuarowezoca:

[IpuBOIUTH NOKA3aTENHCTBA POJICTBA, OOIIHOCTH
MIPOMCXOXKACHUS U IBOJIOLIUH )KUBBIX OPraHU3MOB Ha
MIPUMEPE COMOCTABIICHUS OTACIBHBIX CHCTEMAaTHYECKUX
rpyMIlL.

Hcnonb3oBath cpencTBa HHGOPMALIMOHHBIX U
KOMMYHUKATUBHBIX TEXHOJIOTHH 1751 CO3aHuUs
MYJIbTUMEANANPE3ECHTAIUH.

Pa3BuBaTh mo3HaBaTEIbHBIN HHTEPEC K U3YUECHUIO
OMOJIOTUH B MPOIECCE U3YUCHUS JOTOTHUTEIHHOTO
Marepuana.

CdopmMupoBaTh MPEACTABICHUE O €MHCTBE KUBOTO.

11

OHCXO0KICHUEC YCJI0BCKA

OBomronus
YenoBeKa
(anTpOMoOreHes)

Tlonoxxenue yenoBeka
B CHCTEME KUBOT'O
MHupa

Xapakmepucmuka OCHOGHBIX U008 0eAmMeNbHOCmU
odyuaruezoca:

XapakTepus3oBaTh CHCTEMAaTHYECKOE IMOJIOKEHHUE
yeJIOBEKa.

BBISBISTE  YepTHI CTPOEHUSI YEIOBEUECKOro Tela,
00YyCIIOBJICHHBIE MPSIMOXO0XKICHUEM.

CpaBHHMBATH CTPOCHHE TEJIa IMIMMITAH3€ U YEJIOBEKa.
Pa3BuBaTh MO3HABAaTENbHBI MHTEPEC K HM3YUYECHUIO
OWoNOTMM B TPOIECCE M3YYCHHS JIOMOJHUTEIHLHOTO
Marepuana.
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[Ipenku yenopeka:
aBCTPAJIONUTEKH.
ITepBnie
MPEACTaBUTENH POJA
Homo: Yenosek
yMedblii, Yenosek
NPAMOXOASITUNA

Xapakmepucmuka OCHOGHBIX U008 0€AMeNbHOCMU
odyuarowezoca:

XapakTepru30BaTh OCHOBHBIE 3TAIlbl aHTPOIIOTEHE3A.
Haxomute wuH(pOpMamuio o Tmpeakax ueloBeKa B
pa3IMYHbIX UCTOYHHUKAX U OLICHUBATH €€.

Ucnonb3oBare  cpeancrBa UWKT  mma  co3panus
MYJIbTUMEANANPE3CHTAIUH.

PeanuzoBath UH(GOPMAITMOHHO-KOMMYHHUKATUBHYIO
KOMIETEHIIMI0 MNYTEM MPOIYKTUBHOTO OOIICHUS H
B3aMMOJICICTBUSL B IIPOLIECCE COBMECTHOM yueOHOM
JESTEIIbHOCTH C yUYETOM IMO3ULIUHI APYTUX YYaCTHUKOB.
CdopmupoBaTh yMEHHSI CAMOCTOSATEIHLHOTO KOHTPOJIS U
KOPpPEKIMU Y4YeOHON [EeATEIBHOCTH C HCIOIb30BAaHUEM
BCEX  BO3MOXHBIX  PECypcoB  JUisl  JIOCTHIXKEHUS
MOCTaBJICHHBIX IIeJIeH.

[Tosienienue Yenoseka
Pa3zyMHOTO.
Heanpepransckuit
yenoBek. UenoBek
COBPEMEHHOTO THIIA.

Xapakmepucmuka OCHOBHBIX 6U008 OeAmenabHOCHmU
ooyuarwezoca:

CamMocTosATENbHO OIIpeAEIIsATh Lenb y4eOHOI
JeATEILHOCTH.
PeanusoBats UH(POPMAIMOHHO-KOMMYHUKATHBHYIO

KOMIETCHIIMI0 MNYTEM MPOIYKTUBHOTO OOIICHUS H
B3aMMOJICHCTBUSL B IIPOLIECCE COBMECTHOM yueOHOM
JIeATEIbHOCTH C YYETOM IO3UIUI APYTUX YYaCTHUKOB.
Ucnonb3oBare  cpencrtBa  UWKT  jmna co3manus
MyJIbTUMEANAPE3CHTAUH.

CdopMupoBaTh YMEHHUS CAMOCTOSITEILHOTO KOHTPOJISI U
KOpPpPEeKIMHU Y4eOHON [EeATENIbHOCTH C HCIOIb30BAHUEM
BCEX  BO3MOXHBIX  PECYpPCOB I  JOCTHIKECHMS
MOCTaBJIEHHBIX LEEH.

Pa3zBuBarh T1O3HABaTENbHBIM HMHTEPEC K H3YUYCHHIO
OuosioruM B Tpoliecce M3YyUYeHHs JONOJIHUTEIBHOTO
MaTepuaa.

@DaKTOPHI FBOIIOIIH
YeJIoBeKa:
OnoJIOrnYecKue,
COIHaJIbHBIE.

Xapakmepucmuka OCHOEHBIX 6U006 OeAmenabHOCHmU
odyuarowezoca:

OOBACHATH pOJb OHMOJNIOTMYECKUX M  COLMAJIBHBIX
(dakTOpOB B DBONIONMHM  YeloBeka.  Hayuutbes
aHAJTM3UPOBaTh TMOJIYYEHHYI0 HHQOpPMALMIO U JenaTh
BBIBOJIBI.

[Tonp3ysicb AOCTYHNHBIMM HCTOYHHMKAaMHU HH(OpMaLUH,
HAYYHUTHCS 1aBaTh OMPEICIICHHS TOHATHUSIM.

Pa3BuBaTh MO3HABaTENbHBIH HHTEpEC K HU3YUCHHIO
OWoJIOTMM B TIpOlLIeCCe M3YUYEHHs JOTOJIHHUTEIBHOTO
MarepHaa.
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OBOJTIOLUA
COBPEMEHHOTO
genoBeKka. Pacer

yeJIOBEKa.

Xapakmepucmuka OCHOGHBIX U008 0€AMeNbHOCMU
odyuarowezoca:

OOBACHATP  BO3MOXKHBIE  TPUYMHBI  YMCHBIICHHS
pa3MepoB MO3Ta y COBPEMEHHBIX JIIOACH M0 CPAaBHEHUIO C
HEaHAepTAJIbI[aMU U KPOMaHbOHIIAMH.

[Tonb3ysich AOCTYNMHBIMH HCTOYHUKAMU HH(OPMAIIHH,
HAay4YUTbCS JaBaTh ONPEICICHUS TOHATUSIM.

CdopmupoBaTh yMEHHSI CAMOCTOSATEIHLHOTO KOHTPOJIS U
KOPPEKIIUKA Y4eOHOW eATETbHOCTH C HCIOJIb30BaHUEM
BCEX  BO3MOXHBIX  PECypcoB  JUisl  JIOCTHMIXKEHUS
IMOCTaBJICHHBIX IICICH.

Pa3zBuBarh 1O3HABaTENbHBIM HMHTEPEC K HU3YUYEHUIO
OMOJIOTMM B TMPOIECCE M3YYCHHS JIOMOJHHUTEIBLHOTO
Marepuana.

Ucnonb3oBars  cpenctBa UWKT  ngna cozmanus
MYJIbTUMEANAIPE3CHTALUN.

IKOCHUCTEMbI

Opranu3Mbl H OKPY’KaKIas cpeaa

Opranusmel 1
OKpYyXKaroIast
cpena

B3aumooTHomeHus
OpPraHU3MOB U CPE/IbI.
[Tpucnoco0aeHHOCTh

OpraHU3MOB.

Xapakmepucmuka OCHOBHBIX 6UO006 OeAMENbHOCHU
oodyuarowezoca:

OmnpenensTh r1aBHbIE 33a4U COBPEMEHHOM IKOJIOTHH.

XapakTepru3oBaTh OPraHW3MBI W TMOMYJSAIUUA IO WX
OTHOILIEHHIO K 9KOJIOTUYECKUM (haKTOpaM.

Haxonuts paznuaust Mexay GakTopaMu CPEJIbl.

[TpuBoauTH IPUMEPHI (HAKTOPOB CPEIBI.

YBepeHHo UCTIOJIb30BATh OHMOJIOTUYECKYIO
TEPMUHOJIOTHIO B ITPEJIENIaX TEMBI.

CaMOCTOSATEIPHO  OCYIIECTBIIATH  HH(DOPMAIIMOHHO-
MO3HABATEIIBHYID  JIEATENIBHOCTh  C  Pa3InYHBIMH
WUCTOYHUKAMHU WHPOpMAITHH.

[Tonynsauus B
IKOCHUCTEME

Xapakmepucmuka OCHOEHbBIX 6U006 OeAmenbHOCHmU
odyuarowezoca:

AHanu3upoBaTh CTPYKTYpy U JUHAMUKY ITOIYJIALUH.
OnuceiBaTh OTHOLIEHHS MEXAy OCOOSMU BHYTpU
HOITYJISILIUH.

PeanuzoBeiBaTh  MHGOPMAIIMOHHO-KOMMYHUKATHBHYO
KOMIIETEHIIMIO MyTEM MPOAYKTUBHOIO OOIIEHUS H
B3aUMOJICCTBUSI B TMPOIIECCE COBMECTHOW y4eOHOM
JESATEIIBHOCTH.

PasBuBaTh 1O3HABAaTENBHBIN MHTEPEC K HU3YYECHHIO
OuosioruM B Tpoliecce M3YyYeHHs JONOJIHUTEIBHOTO
MaTepuaia.
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DOKoJIoruuecKas HuIla
U MCKBUOOBBIC
OTHOIIIEHUS

Xapakmepucmuka 0CHOBHBIX 6U008 OeAMETbHOCMU
odyuarowezoca:

XapakTepru30BaTh YKOJIOTHUCCKUE HUIIIN U OTIPEICIIATh
JKU3HEHHBIE (POPMBI BUIIOB.

YBepeHHO UCIOJIB30BaTh OMOJIOTHUUECKYIO
TEPMHUHOJIOTHIO B MPEEIIaxX TEMBI.

Hayuutbcst cocTaBiIsITh TAOIUIIBI M CXEMBI.

Hcnonb3ys JOMOHUTENBHBIE HCTOYHUKN HH()OpMAIIHH,
MOATOTOBUTH COOOIIICHUE O BO3MOYKHBIX BapHaHTaX
MEKBHUJIOBBIX OTHOIIICHUH.

Coo0mrecTBa u

Xapaxmepucmuka 0CHOBHBIX 81008 OesimeIbHOCHU

KOCUCTEMBI. odyuarwuezoca:
Tpoduyeckue cetu u | I[lonp3ysack JOCTYMHBIMU HCTOYHUKAMU HHPOPMAIIHH,
9KOJIOTMUYECKUE HAYUYUTHCS 1aBaTh ONPEACIICHUS TOHITHUSM.
MIApaMUIbI YBepeHHO UCTIOIb30BaTh OMOIOTHYECKYIO
TEPMHUHOJIOTHIO B IIPEJENIAX TEMBI.
OOBACHATH POJIb COOOIIECTBA KUBBIX OPraHU3MOB B
JKOCHUCTEME.
XapakTepu3oBaTh pa3HO0Opa3re SIKOCUCTEM.
Pa3BuBarh no3HaBaTEIbHBIA HHTEPEC K U3YUCHUIO
OMOJIOTHH B MpolIecce U3yUeHUs JOMOIHUTEIHHOTO
MaTepuaia 00 KOJIOrH4eCKUX MUpaMHIax.
Hcnonb3oBars cpeactBa UKT miast coznanus
MYJIbTUMEANAIPE3CHTALUH.
Dkocucrema: Xapaxkmepucmuka 0CHOGHBIX 6U006 OeAmeNbHOCIU
YCTOMYUBOCTD U odyuarwuezoca:
JUHAMHUKA. YBepeHHO UCTIOIb30BaTh OMOIOTHUYECKYIO
Koncopuumu. TEPMHUHOJIOTHIO B IIPEJEIaX TEMBI.
QuyKTyaluu. [Ipogomxuth GopMUpPOBaTH YMEHUS pabOTaTh C
Cyxkueccumu. Ouonoruueckor HHpopmaimei.

OBnazners METOJAMH IKOJIOTUYECKUX UCCIIEJOBAHUM.

Pa3BuBaTh mO3HABATEIBHBIN UHTEPEC K H3YUYECHHUIO
OMOJIOTHH B MPOLIECCE U3YUEHHSI JOMTOTHUTEIBHOTO
MaTepuania.

[Tponomxuth (HopMUPOBATH YMEHHUS CaMOCTOSITEIBHOTO
KOHTPOJISI W KOPpPEKUMH Y4YeOHOM JeATEIbHOCTH C

HCIIOJIb30BAHHUEM  BCEX  BO3MOJKHBIX pPECYypCOB  JIA
JOCTIKCHMS IOCTABIICHHBIX IICIICH.
Pa3zBuBath YMCHUC O0OBSACHATH PE3yIbTAaThI

OMOJIOTHYSCKUX OKCIICPUMCHTOB, JA€JaTb BBIBOJAbI Ha
OCHOBC ITOJTYYCHHBIX NAHHBIX.

CaMoCTOATENbHO  pEaTu30BbIBaTh  HMH(POPMAIMOHHO-
MO3HABATENIbHYI0  JIEATENIBHOCTD € Pa3jIMYHBIMU
MCTOYHUKaMU UHGOpMaIUH.

PazBuBarth y4eOHYyI0 KOMIETEHLMIO B  Ipolecce

rpyNnoBOW U MHAWBUYabHOM pabOTHI.
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buorienos u
OMOreoIeH03

Xapakmepucmuka 0CHOBHBIX 6U008 OeAMETbHOCMU
odyuarowezoca:

Hayuuthcst naBaTh onpeneaeHus OMOJIOTHYSCKIM
TEPMHUHAM.

Hcnonw3ys nonoaHuTeIbHbIE UICTOYHUKHA HH(POpMAIINH,
MOJITOTOBUTH COOOIIEHUS 110 BEIOpAaHHOU TEME.

Pa3BuBaTh mo3HaBaTEILHBIN HHTEPEC K H3YUYCHHUIO
OMOJIOTUH B MPOLECCE U3YUCHUS JOMOTHUTEIBHOTO
Marepuaa.

Biisinue genoBeka Ha
HKOCHUCTEMBI.
ATpO3KOCUCTEMBI.

Xapakmepucmuka 0CHOBHBIX 8U008 0eAMEIbHOCHU
ooyuarwezoca:

OOBSCHATH MPUYUHBI YCTOWYUBOCTH U CMCHBI
HKOCHCTEM.

BBISBISTE IOCTIEICTBUS aHTPOIIOTEHHOTO BO3ICHCTBUS
Ha KOCHCTEMBI CBOET0 PErMOHa, Mpe/yiaraTb CrioCOObI
CHW)KCHHSI aHTPOIIOTEHHOTO BO3/ICHCTBUS HA YIKOCHCTEMBI.

[IpuBoUTE MpUMeEpHI BO3JCHCTBHS YeIOBEKa Ha
HKOCHUCTEMBI.

CpaBHUBATH IPUPOIHBIE YKOCUCTEMBI U
arpo3KOCHUCTEMBI CBOCH MECTHOCTH U JICJIaTh BBIBOJIBI HA
OCHOBE CPaBHEHHSI.

AHanu3upoBaTh U OLCHUBATH TII00ATBHBIE
HKOJIOTMYECKHE TIPOOJIEMBI U TTyTU UX PEIICHUS,
MOCIICACTBHSI COOCTBEHHOH JICATEILHOCTH B OKPYKArOIIEH
cpene; OMOIOrHYecKyo HH(OPMAILIKIO O TI00aTbHBIX
HKOJIOTHYECKUX MPOOIEMax, MOTydaeMyIo U3 pa3HbIX
MCTOYHUKOB; IIEJIEBBIE  CMBICIIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSAX U MTOCTYIKAX 10 OTHOIICHHUIO K OKPYIKAIOIICH
cpene. Hayuutbcest cocTaBisTh pa3BepHYTHIH M71aH

naparpada.

buocdepa

CrpykTypa u
3aKOHOMEPHOCTH
CYILLIECTBOBaHUS
o6uochepsl

Bbuocdepa u 61omsl

Xapakmepucmuka 0CHOBHbBIX 6UO06 0eAMETbHOCHU
odyuaruezoca:

XapakTepu3oBaTh 0nochepy Kak YHUKaJIbHYIO
DKOCUCTEMY.

HayuuTbcs naBath onpeeneHust OMoJI0rn4eckum
TEPMUHAM.

PeanuzoBaTh caMoCTOATENBHYIO HHPOPMAIIMOHHO-
MIO3HABATENIbHYIO ACSITEIBHOCTD C PA3JINYHBIMU
MCTOYHUKAaMU UH(GOPMALIUU, HAYUUTbCS €€ KPUTHUECKU
OLIEHUBATh U UHTEPIPETUPOBATh.

’Kupoe BemecTBo 1
OMOr€OXHUMHYCCKHE
KpPYyTOBOPOTHI B
ouocdepe

Xapaxmepucmuka 0CHOBHbBIX 6U006 0esAmenbHOCHU
odyuarowezoca:

[epeuncnsiTh OCHOBHBIE (DYHKIIUH JKUBBIX OPTaHU3MOB B
ouocdepe.

O1eHnBaTH POJIb )KUBBIX OPTaHU3MOB B
nepepacnpezieeHMH MOTOKOB BEIIECTBA M SHEPTHH.

Hcnonp3ys JOTTOTHUTEIbHBIE HCTOYHUKH WH(GOPMAIINH,
MOJrOTOBUTH COOOIIIEHHUE O BKJIAJIE B Pa3BUTHE YUCHHUS O
6uocdepe u HayuHbIX gocTikeHusx B.W. Bepnaackoro.
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buocdepa u yenosexk.
Konnemniusa
YCTOMYUBOIO
pa3BUTHSL.

Xapakmepucmuka 0CHOBHBIX 6U008 OeAMETbHOCMU
odyuarowezoca:

XapakTepru30BaTh KOHUECHIINIO YCTOMYHMBOTO Pa3BUTHA.

Pa3BuBarh no3HaBaTENbHBI HHTEPEC K U3YUECHUIO
OMOJIOTUH B MPOIECCE U3YUCHHUS JTOTTOTHUTEIIBHOTO
Marepuana.

Hcnonb3oBars cpeactBa UKT mist coznanust
MYJIbTUMEANAIPE3CHTALUN.
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buoJiornyeckue 0CHOBbI OXPaHbl IPUPOABI

OxpanHa npuposi

OxpaHa BHIOB U
MOIYJIALIAMN.
Bo3moxHble

PUYHHBI
BbIMHUPaHUs BUJIOB U
nomyisuil. Oxpana

9KOCHUCTEM.

Xapakmepucmuka 0CHOBHBIX 6U008 OeAMETbHOCMU
oodyuarowezoca:

OrneHuBaTh BO3MOKHOCTH TMOJICPIKAHUS OHOJIOTHYECKOTO
pa3Ho00pa3us Ha MOMYJISUOHHO-BUIOBOM, FT€HETUYECKOM
1 DKOCHCTEMHOM YpPOBHE.

[IpennoXuTh METOIBI COXpPaHEHUS TeHO(OHIA PEIKOTO
BHJA.

[Ipoanamm3upoBath KpacHyro KHUTY CBOETO peruoHa.

Peann3oBaTh caMOCTOATENHHYIO HHPOPMAIIHOHHO-
MMO3HABATEIIBHYIO JIEATEIILHOCTD C Pa3IMYHBIMU
HUCTOYHUKAMU WHPOPMAIUU, HAYIUTHCS €l KPUTHYECKU
OIICHUBATh U UHTEPIPETHPOBATb.

Hcnonb3ys JOMONHUTENBHBIE HCTOYHUKN HH()OpPMAIIHH,
MOATOTOBUTH COOOIICHHS 00 0CO00 OXPaHIEMBIX
MIPUPOIHBIX TEPPUTOPHUSIX BAIIIETO PETHOHA.

CdopmupoBaTh COOCTBEHHYIO TTO3UIIMIO IO OTHOIIEHUIO K
npo0JieMe OXpaHbl OKPYKAIOIIEH Cpeibl.

buonornueckuii
MOHHUTOPHHT

Xapaxmepucmuka 0CHOBHBIX 61008 OesAimeIbHOCIU
odyuarowezoca:

XapakTepru30BaTh OCHOBHBIC METOJIBI OMOJIOTHYECKOTO
MoHHTOpHHTa. OBIIAETh METOAAMU OMOJIOTUYECKOTO
MOHUTOPHHTA.

Pa3BuBaTh yMeHUE OOBSICHATH PE3yIbTaThl OMOIOTUYECKUX
AKCIIEPUMEHTOB.

Peanm3oBaTh caMOCTOATEIHHYIO HHPOPMAIIHOHHO-
MO3HABATENIbHYIO ACSITEIbHOCTD C PA3IMYHBIMU
UCTOYHUKAMHU UHPOPMAITUH.

Peanu3oBpiBaTh HH)OPMALIMOHHO-KOMMYHHUKATHBHYIO
KOMITETEHIIMIO TTyTEM MPOAYKTUBHOTO OOIIEHUS U
B3aMMO/ICICTBHS B IPOLIECCE COBMECTHOM yueOHO
JIEATETLHOCTH C YYETOM IMO3HUIINI APYTUX YYaCTHUKOB.

Pa3BuBaTh mo3HaBaTEIbHBIN HHTEPEC K U3YUYECHUIO
OMOJIOTUH B MPOIECCE U3YUCHUS JOTIOTHUTEIHHOTO
Marepuana.

Hcnonb3oBars cpeactBa UKT mst cozmanms
MYJIbTUMEANAIPE3ECHTALIUH.
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