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[INIAHUPYEMBIE PE3VIJIbTATbI OCBOEHHSA ITPOI'PAMMBI 110 BUOJIOTMHA HA BA30BOM VYPOBHE CPEJHEI'O OBHIIETO
OBPA30BAHUA

Cornacho ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUS K pe3yjlbTaTaM OCBOEHHSA OOydYaloLMMUCSA MPOrpaMM CPEIHEro OoOIero
O6pa3OBaHI/I$II JIMYHOCTHBIM, MCTAITPEAMCTHBIM U ITPECAMCTHBIM.
JIMYHOCTHBIE PE3YJIbTATBI
B cTpykType IMYHOCTHBIX pE3ylIbTaTOB OCBOSHHS NpeaMeTa «bBHOJOTHs» BBIACICHBI CIEAYIOUINE COCTABIAIONINE: OCO3HAHHE OOYYaIOMIMMUCS
pOCCI/II\/JICKOI\/’I Fpa)KI[aHCKOﬁ HICHTUYHOCTH — 'OTOBHOCTHU K CaMOPa3BUTUIO, CAMOCTOATCIIBHOCTH U CaMOONIPEACICHUIO, HAJTUYNEC MOTHBAIUH K 06yqu1/Ho
OMOJIOTUH, IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKJIEHWU JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIIUNA pPa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYarOMUXCs PYKOBOACTBOBATHCS B CBOEH JIEATETLHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH,
MPUCYITUMH CHCTEME OHOJIOTHYECKOTO O0pa3oBaHMs, HAIWYHE SKOJOTHYECKOTO MPABOCO3HAHMUS, CIIOCOOHOCTH CTaBUTh LIEIH W CTPOUTH >KM3HEH HBIE
IIJTaHBI.
JImaHOCTHEIE PE3YIbTAaTbl OCBOCHUA IMPEAMETA «bnonorus JOCTUTIalOTCA B €AUHCTBEC yqe6H0171 M BOCIIMTATEJILHOM JACATCIIBHOCTH B COOTBETCTBUU C
TPpaaAUIIUOHHBIMHU pOCCI/IfICKHMH CONUOKYJIbTYPHBIMH, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMU, IPUHATHEIMU B O6H.[€CTBG ImpaBHuJIaMH U
HOpPMaMH{ TOBEACHHUSI M CHOCOOCTBYIOT IpoOIleccaM CaMOIIO3HaHUS, CaMOBOCIUTAHHUS M CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEM MO3ULMHU JTUYHOCTH,
MaTPUOTU3Ma, YBaXEHHS K 3aKOHY U TMPaBOMOPSAIKY, YETOBEKY Tpyla U CTaplieMy MOKOJEHHIO, B3aUMHOTO YBa)K€HHUS, OEpEKHOr0 OTHOIIEHHUS K
KyJbTYPHOMY HACJEIUIO U TPAAUIMSIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit @enepanun, NpupoJIe U OKPYKAIOIIEH cpee.
JIn4HOCTHBIE Pe3yIbTaThl OCBOCHUS YUeOHOTO mpeameTa «bronorusy H0mKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYarOIIMXCSl PYKOBOJICTBOBATHCA
chOpMUPOBAHHON BHYTPEHHEW MO3MIIMENH JUYHOCTH, CUCTEMON HEHHOCTHBIX OPUEHTAIIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIHMX
TPaJMLIMOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBa, pacIIMpPeHHE XKU3HEHHOIO OIbITa U OMbITa JESITENHOCTH B IPOIECCE peall3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpa’kaaHcKOro BOCIIMTAHMSI:
c(OpPMUPOBAHHOCTH IPAKIAHCKOM MO3UIIUK 00yYaIOLIErocs Kak akTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIEeCTBa;
OCO3HAaHHE CBOMX KOHCTHTYIIHOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIIOPSAIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH MPH CO3/JaHUU YUYEOHBIX MPOEKTOB, PEIICHUWH Y4eOHBIX U MO3HABATEIbHBIX 3aJ]lad, BBHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
CMOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3ULIUIO 10 OTHOLIEHHUIO K SBJICHUSM COBPEMEHHON )KM3HU U OOBACHATH €€;
YMEHHUE Y4YUTHIBaTh B CBOMX JEMCTBUSAX HEOOXOAMMOCTb KOHCTPYKTMBHOI'O B3aMMOJIEHCTBUS JIOEH C pasHbIMU YOEXKAECHUSMH, KyJIbTYPHBIMU
LEHHOCTSIMH U COLIMAJIbHBIM TOJIOKEHUEM;
TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHHs Y4YEOHBIX, MMO3HABATENbHBIX M HCCIEIOBATEIbCKUX 3aJau, YBaXKUTEIHHOTO
OTHOIIEHHSI K MHEHHIO OTIMOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIePIKAHUS;
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TOTOBHOCTb K T'YMaHUTapPHOM U BOJOHTEPCKOM JIEATEIIBHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOM I'pa)KJIaHCKOW MACHTHYHOCTH, MAaTPUOTHU3MA, YBAKEHHUSI K CBOEMY Hapoady, YyBCTBAa OTBETCTBEHHOCTH mepen Po muHOM,
rOpJIOCTH 3a CBOW Kpal, CBOKO PouHy, CBOM S3BIK M KYJIBTYPY, IPOLUIOE H HACTOSIIEE MHOIOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K IIPUPOJHOMY HACJIEIHIO M TaMATHUKAM IPUPOABI, JOCTHKEHNAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;
CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHHME M DPAa3BUTHE OMOJIOTMM, MOHUMAHUS 3HAYEHUS OMOJIOTUU B MO3HAHHWU 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOI0 OOIIECTBA;

ujeiHast yoexAEHHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Yy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTEISAM, CO3/JaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO IPHUHSATHS LIEHHOCTEH CEMEWHOMW JKHW3HM B COOTBETCTBHUU C
TpaguuusiMu HapoaoB Poccnu;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICH Uif;
IMOHUMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHUE MTPOSIBIATH KA4E€CTBA TBOPUYECKOM JIMUHOCTH;

5) pusnveckoro BocnuTaHus, (GOPMHUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIIMOHAJIBLHOIO 0JIATOMOJIY Y :

MOHMMAaHWEe W pealu3alus 3J0poBOro u 0Oe3omacHoro obpa3a >KH3HH (3A0pPOBOE TNHTAaHHUE, COONIOJIGHWE THTHEHUYECKHX TPaBUI U HOPM,
cOamaHCUPOBAHHBINM PEKUM 3aHATUH M OTAbIXA, peryispHas (u3nueckas aKTUBHOCTH), OEpexKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K
coOcTBEeHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHMMAaHKe EHHOCTU MPABUII UHAUBHUIYaIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS B CUTYALIUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJICH;
OCO3HaHHE TIOCEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS alIKOTOJIsl, HAPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYyA0Iro0ue;

TOTOBHOCTh K aKTUBHOMW JESATEILHOCTH TEXHOJIOTHUECKON U COLMaIbHON HANPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTENILHO
BBITIOJIHATH TaKyIO JAESTEIbHOCTD;



MHTEpPEC K PazIUuHbIM cdepaM NmpodecCHOHATbHON NeATeNbHOCTH, YMEHHUE COBEPINATh OCO3HAHHBIA BbIOOp Oyayiiedl mpodeccuu W peaan30BHIBATH
COOCTBEHHBIC KH3HCHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

HKOJIOTUYECKH I1eJIeco00pa3HOe OTHOMICHUE K MMPUPO/IE KaK UCTOUYHUKY KH3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS AKOJOTHYECKOW KyIBTYpBI: MPHOOPETEHHE OIBITa IUIAHUPOBAHHUS TOCTYNKOB W OIEHKA WX BO3MOXKHBIX TIOCIIEACTBUHN IS
OKpYKaroIllenl Cpeibl;

0CO3HAHHE TJI00ATEHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CIOCOOHOCTh HCTIONIB30BaTh NpHOOpEeTaeMble MPHU HM3YYEHUH OWOJIOTUW 3HAHWS M YMEHHS TIPU PEIICHWH TMPOOJIeM, CBS3aHHBIX C paIllMOHAILHBIM
MIPHUPOJIOTIONIF30BaHUEM (COOIOIEHNE TPAaBHII TIOBEACHUS B TIPHPOJIE, HANPABICHHBIX HA COXPAaHCHHE PABHOBECHS B DKOCHUCTEMAax, OXpaHy BHUJIOB,
IKOocUcTeM, Onochepsl);

aKTHBHOE HETPUATHE ICWCTBUH, NMPHHOCIIINX Bpell OKpYKAlOMIed MPHUPOTHON Cpele, yMEHHE MPOTHO3MPOBATH HEOIArONMpPHSTHBIC YKOJOTHUECKUE
MOCIIE/ICTBUS MPEANTPUHUMAECMBIX JSHCTBUI U IPEAOTBPANIATh UX;

HQJINYME PaA3BUTOIO DSKOJIOTMYECKOTO MBIIUIEHHS, 3KOJIOTMYECKOH KyJIbTYpbI, OIbITA JEATEIBHOCTH SKOJIOTMYECKON HalpaBI€HHOCTH, YMEHMS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW M COLIMAJIbHOW MpPAKTHUKE, TOTOBHOCTH K YYacTHIO B IPAKTUYECKOH IesTEeIbHOCTH
9KOJIOTUYECKOH HAIlPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHUS:

c(OpMHPOBAHHOCTb MUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O HA IMAJIOre
KYJIBTYp, CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEpILIEHCTBOBAHHE A3bIKOBON M YUTATEJILCKOM KyJIbTYphl KaK CPEICTBA B3aUMOAEHCTBHUS MEXK Y JIIOJbMH U IIO3HAHUS MHPA;

MOHMMaHHUe crequpHUKN OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ poju B (OPMUPOBAHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3/IaHUM LIEJIOCTHOIO
IIPEJCTaBICHUS 00 OKpYXKAloIleM MHpE KaK O €AMHCTBE IMPUPOIbI, YEJIOBEKa M OOLIECTBA, B MO3HAHMM MPUPOJIHBIX 3aKOHOMEPHOCTEH U pELIeHUuU
po6JIeM COXpaHEHUs PUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAUMMOCTU OMOJIOTUH Ul COBPEMEHHOM LIMBUIIM3AMU: 00ECIIeYeHHsI HOBOTO YPOBHS Pa3BUTUS MEAULIMHBI, CO3/IaHHE MEPCIIEK TUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh pecypcHble MPOoOIeMBbl pa3BUTHSI YEIOBEUYECTBA, MOMCKA MyTeH BbIX0J1a U3 II100aIbHBIX 3KOJOTMUYECKHX MPOoOsieM U
o0ecrieyeHns mnepexoja K YCTOHYMBOMY pa3BUTHIO, pallMOHAIBHOMY MCIIOJIB30BAaHUIO NMPHPOJIHBIX PECYpPCOB U (OPMHUPOBAHUIO HOBBIX CTaHJIApTOB
KHU3HU;

3aWHTEPECOBAHHOCTH B MOJIyYeHUH OMOJIOTHUECKUX 3HAHUHN B IIEIISAX MOBBIIIEHHUS 00MIEH KyIbTYphl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOM
4acTH (PYHKIIMOHAIBHON IPaMOTHOCTH 00y4Jaronuxcs, popMupyemMoi mpy U3y4eHnn OUOJIOTHY;



IIOHUMAHHUC CyH_IHOCTI/I MCTOOOB IIO3HAaHUA, I/ICHOJIBSyCMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HUCIIOJIB30BAThH HOquaeMBIe 3HAHUA JId aHaJin3a U
0OBSICHEHUS SIBJICHUI OKPY)KAIOLIETO MHUPa M MPOUCXOIAIINX B HEM U3MEHEHNH, YMEHHUE JeTaTh 000CHOBAHHBIE 3aKITFOUEHHS HA OCHOBE HAyYHBIX (paKkTOB
U UMCHOIINXCA JAaHHBIX C LTCJIBIO HOJIyLIGHI/ISI I[OCTOBGpHI)IX BBIBOJIOB,

CIOCOOHOCTh CAMOCTOSITENIHHO MCIIOJB30BAaTh OMOIOTMUYECKHIE 3HAHUS JUTSL PEIICHHS ITPOOJIEM B PEaIbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAHUE LIEHHOCTH HAYYHOU IE€ATEIIbHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO U UCCIIEA0BATENIBCKYIO ACSITEIBHOCTh HHANBUAYAIBHO U B IPYIIIIE;
TOTOBHOCTB U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHHM 110 OMOJIOTUH B COOTBETCTBUH
C JKUBHCHHBIMHA HOTp€6HOCT$IMI/I.

METANPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHBIE PE3YJIbTaThl OCBOCHUS yueOHOTO mpenmera «buosorusy BKIIIOUYAIOT: 3HAYUMBIC i1 (POPMHUPOBAHHUS MHUPOBO33PEHUSI 00yUaAIOIIUXCS
MEeXAUCLUUIIMHAPHBIE (MEXIpeaIMeTHbIe) OOIIeHayuYHble MOHSTHUS, OTPAa’KAIOLIME IEIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PHUKY METO/I0B
II0O3HaHMUs, HCHOHLSyeMLIX B C€CTCCTBCHHBIX HaYKaX (BCIHCCTBO, 3Heprm[, SIBJICHUC, npouecc, cucrema, H&y‘-IHBIﬁ (baKT, HpI/IHHI/IH, THUIIO TE3Aa,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIeI0BaHNe, HAONIOJACHHE, W3MEpPEHUE, OSKCIEPUMEHT | JIPYIruX), YHUBEpCaJIbHbIE YYEOHBIE JCHCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATHUBHBIE, PETYISATUBHbBIE), oOecneunBaromue GopMupoBanue (pyHKIIMOHATBLHON IPaMOTHOCTH U COLMAIbHOM KOMIETEH LIMU
00yJaroIMXcsi, CIIOCOOHOCTh 00YJAIONTUXCSI HCTI0JIb30BAaTh OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC YICOHBIS
JIEUCTBUA B IO3HABATEILHOW U COLIMAIBHOM MPAKTHUKE.

MertanpeaMeTHbIE pe3ynbTaThl OCBOSHHUS MMPOTPAMMBI CPETHET0 0011IeT0 00pa30BaHUs IOJDKHBI OTPaXKaTh:

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU JIEHiCTBUSIMH

1) 6a3oBbIe JJornYecKue AeHcTBHS:

CaMOCTOSTENBHO (POPMYITUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MIPH OCBOCHUHM 3HAHUN MPUEMBI JIOTUYECKOTO MBINIJIECHUs (aHalIu3a, CUHTE3a, CpaBHEHHUS, KiaccuUKaIuu, 00O0OIIEHUs), pPaCKpPhIBaTh
CMBICTT OMOJIOTUYECKUX MOHATHUH (BBIIACNATh X XapaKTEepPHbIE IPU3HAKH, YCTAHABIUBATh CBSI3H C IPYTMMHU MOHATUIMH);

OTIPEIeIIATH 1ENIU JeSITeIbHOCTH, 3a1aBasi HapaMeTphbl U KPUTEPUH UX JTOCTHXKEHUS, COOTHOCUTH PE3yIbTaThl ACSITELHOCTU C TIOCTABICHHBIMU IIEISIMU;
HCIIOJIb30BaTh OHOJIOTUYECKUE TIOHATHS I OObSICHEHUS (DAKTOB M SIBJICHUH KMBOU MPUPO/IBI;

CTPOUTH JIOTHUECKUE PACCYKJIEHUS (MHIyKTUBHbBIC, JIEIYKTUBHBIC, MO aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PacCMaTPHUBAEMBIX
SIBIICHUAX, (OPMYITHPOBATH BBIBOJIBI U 3aKITIOUYCHHUS;

MPUMEHATh CXEMHO-MOJIENbHBIE CPEJCTBA AJISl MPEICTABICHUS CYIIECTBEHHBIX CBS3e€i M OTHOIICHHI B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKkke
MIPOTUBOPEUUH PAa3HOTO PO, BBISIBJICHHBIX B Pa3IMUHBIX HHGOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MJIaH pelIeHHs MPoOIeMbl C YIETOM aHaIM3a UMEIOLIUXCS MaTEpUaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyIbTATOB LEISIM, OLICHUBATh PUCKH MOCIEACTBUN I€ATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYAILHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;
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pa3BHBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BBIE HCCIEN0BATEILCKHE JelCTBUA:

BIIQJICTh HABBIKAMH YYeOHO-HMCCIICIOBATEIIBCKOW M IMPOCKTHON JCSITENLHOCTH, HABBIKAMHU pPa3pelIeHHs MpoOJieM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEUICHUS MPAKTUICCKUX 3314, TPUMCHCHHIO Pa3JIUYHBIX METOJIOB TIO3HAHNUS,

WCI0JIb30BaTh PA3IMYHBIC BHUJBI JCSITEILHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHMS, €T0 WHTEPIIPETALNU, MPEOOPA30BAHHUIO W TPUMEHEHHUIO B yUCOHBIX
CUTYAITUSIX, B TOM YHCJIC MTPH CO3JIaHUH YICOHBIX M COITUATBHBIX TPOCKTOB;

(hopMHPOBATh HAYYHBIA THIT MBIIUICHHS, BIQJIETh HAYYHON TEPMHHOJIOTHEH, KITFOUCBBIMU IOHIATHSIMU W METOJIaMU;

CTaBUTH B (POPMYITHPOBATH COOCTBEHHBIC 33]]a91 B 00Pa30BATEIHLHON JIEATSIIEHOCTH U KHU3HEHHBIX CHTYAIIHSIX;

BBISIBIISITh IPUIMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJIM3MPOBAThH 3a/1a4y, BBIIIBUTATh THIIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOUX yTBEP)KJICHUH, 3a]1aBaTh MTApaMETPhl U KPUTCPUN PEIICHUS;

aHAJIM3WPOBATH TOJIYUCHHBIC B XOJI¢ PEIICHHS 33Jaud Pe3yJIbTaThl, KPUTHYCCKH OIICHHBATH MX JIOCTOBEPHOCTh, IMPOTHO3UPOBATH M3MEHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OI[ECHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIIECTBJISATH LIeJICHANIPABICHHBIN IMOMCK IMEPEHOCA CPEJICTB U CIIOCOO0B JIEHCTBHS B PO(HEeCCHOHATBHYIO CPEy;

yYMETh MEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M TIPAKTHYECKYIO 00JIACTH KUZHEIEATCILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJICH, TIPEIJIaraTh OpUTHHAIBHBIC MTOAXOAbl U PEIICHHS, CTABUTH MPOOJIEMBI U 33]1a4H, IOIyCKAIONIHEe aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MHPOpMAHH (TEKCTE Y4eOHOTro MOCOOHs, HAYIHO-TIOMYJISIPHOM JIUTepaType, OUOJOTHYECKUX CIOBApSAX U
CIIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B MHTepHeTe), aHAIM3UpOBaTh WH(GOPMAIUIO PA3TMYHBIX BUJIOB M (OPM IPEACTABICHHS, KPUTHYECKU
OIIEHUBATH €€ JJOCTOBEPHOCTh M HEIPOTHBOPEUYHBOCTD;

(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHBIE METOJbl MPU MOUCKE U OTOOpe OMojmornyeckoil mHpopManuu, HeOOXOIUMOU IJis BBINOIHEHUS
y4eOHBIX 3a/1a4;

MpHOOpETaTh OMBIT HCIONb30BaHUS HH(YOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYIbTYPY AaKTHUBHOTO HCIIOJIb30BAHUS
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAJbHYIO (OpMY MpeAcTaBleHUs: OMoIOrHuYecKkoil nHpopMaun (cxembl, rpauKu, AUarpaMMbl, TaOIUIIBI, PUCYHKU U
Apyroe);

WCIOJIb30BAaTh HAy4YHBIM SI3BIK B KAauecTBE CpeAcTBa Mpu paboTe ¢ Ouomoruyecko HHPOpMALMEN: NPUMEHSATh XUMUYECKUE, (PU3NYECKUE U
MaTeMaTH4eCKUe 3HAaKU U CUMBOJBI, (popmyIbl, aOOpeBUaTypy, HOMEHKIATYPY, UCIOIh30BaTh U MPEoOpPa30BbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA
HATISOHOCTH,



BIIAJICTh HABBIKAMHU PACIIO3HABAHUS U 3alIUTHI HH()OpMAIK, HHPOPMAITMOHHON 0€301aCHOCTH JTHYHOCTH.

OBJjajieHHe YHHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1eCTBUAMM:

1) oO1menne:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCeX cepax KU3HU, aKTHBHO YYaCTBOBATH B JUAJIOTE WJIM JUCKYCCHH IO CYHIECTBY OOCYXIaeMol TeMbl (yMeHHe
3a/1aBaTh BOIPOCHI, BBHICKA3BIBATh CYXKJEHUS OTHOCUTEIHHO BBIMIOJHEHHUS MpejiaraéMoi 3aJauM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULIUN
JIPYTUX YIaCTHUKOB JUAJIOTA UM IUCKYCCUN);

pacro3HaBaTh HEBEpOAJTbHBIE CPEICTBA OOIIECHUS, MOHUMATh 3HAYEHUE COLMAIIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHHUKHOBEHUSI KOH(IMKTHBIX CHUTYallHi,
YMETh CMSTYaTh KOH(IUKTHI U BECTU MEPETOBOPHI;

BIIQJIETh PA3UYHBIMUA CHOCOOaMU OOIIEHUS W B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHS NPYruxX JIOJCH, TPOSBISITH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme popMynHpoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecCTHaA JAeITeJbHOCTh:

MMOHUMAaTh W WCHOJB30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHUAYAIbHOW pabOThI MpU peIIeHUH OWOJIOTHYECKOW MpoOsieMbl, 00OOCHOBHIBATH
HEO0O0XOMMOCTh MPUMEHEHHS TPYIIIOBBIX (hOPM B3aUMOJICHCTBHUS MPHU PEIICHUN yIeOHOH 3a/1a4H;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBUH ¢ YIETOM OOITMX HHTEPECOB U BO3MOKHOCTEH KaXKI0TO UJeHa KOJUICKTHBA;

MPUHAMATH II€JId COBMECTHOW JIE€ATEIHLHOCTH, OPraHM30BBIBATH W KOOPAMHHUPOBATH NEHUCTBHS MO €€ JOCTHIKEHHWIO: COCTABJIATH IUTAH JICHCTBH,
pactpeiensaTh POy ¢ Y46TOM MHCHHH Y9aCTHHKOB, 00CY)K/IaTh Pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KA4e€CTBO CBOETO BKJIAJa M KaXKJI0TO YYaCTHUKA KOMAaH/IbI B OOIIUI pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTh HOBbIE MPOEKTHI, OLICHUBATh UACH C IMO3UIIMH HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIIECTBJISATh MMO3UTUBHOE CTPATETHYECKOE MMOBEJICHUE B PA3IUYHBIX CUTYAIUAX, TPOSIBIIATH TBOPYECTBO U BOOOPaKEHHUE, ObITh MHUITUATUBHBIM .
OBiajjeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMH:

1) camoopranu3anusi:

UCI0JIb30BaTh OMOJOTUYECKHE 3HAHUS JUI BBISBIICHUS MPOOIEM U UX PEIICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHMI IIeJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX JEUCTBUAX M MOCTYIKAaX MO OTHOIIECHHUIO K KUBOUM HpUpO/E,
CBOEMY 37I0POBBIO U 3JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBISITh TO3HABATENBHYIO JCSTENbHOCTh, BBIABIATH MPOOJNEMBbI, CTaBUTh H (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B
00pa30BaTEeNbHON IEATENHHOCTH U KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITENILHO COCTABJIATH MJIaH PEIICHUS TPOOIEMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTSHHI;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MTPEAIOYTCHUH;



Jie7IaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOW APYIUIMKA B PA3HBIX OONACTSIX 3HAHHMA, MOCTOSTHHO IMOBBIIIATH CBOW OOpa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTOB LEISM;

BJIJIETh HAaBBIKAMU MO3HABATEIbHON pe(IEeKCUN KaKk OCO3HAHUS COBEPIIAEMBIX JEHCTBUIl U MBICIUTENbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUH,
HCI0JIb30BaTh MPUEMBI pe(IeKCUU AJIs OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATH PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JIEATEIbHOCTH;

3) npuHATHE ceOs M APYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPaBO JPYrUX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP C MO3UIMH APYrOro 4eJOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmertHble pe3ynbTaThl ocBoeHUs mporpamMmbel COO no Ouonorun Ha 0a30BOM ypOBHE BKJIIOHYAIOT clenuHuUecKue s y4eOHOro mpeamera
«buonorus» HayuHble 3HaHMs, YMEHHMs U CIOCOOBI AECHCTBUI 1O OCBOEHMIO, MHTEpIIpPETAlMd M IpeoOpa3oBaHUIO 3HAHUM, BUABI JESATEIbHOCTH I10
MIOJIy4EHHUI0 HOBOT'O 3HAHMS M NPUMEHEHHUIO 3HAHUI B Pa3JIMYHbIX Y4€OHBIX CUTYallMsX, a TaKKE B PEAJbHBIX KU3HEHHBIX CUTYallUSX, CBSA3aHHBIX C
Ouosorueil. B mporpamme npeaMeTHble pe3ysbTaThl IPEACTaBICHbI [0 roaM 00ydeHHUs.

[IpenmeTtHble pe3ynbTaTbl 0OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10 knacce 10JKHBI OTpaXxarh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOIMU B CUCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-
Hay4YHOM KapTHHBI MMpa U HAy4HOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUMCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, (YHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JJIsl pELICHUsI )KU3HEHHBIX 3a/]a4;

YMEHHUE DPACKpbIBaTh COJEpKaHWE OMOJIOTMYECKUX TEPMHHOB M MOHATHM: >KM3Hb, KIETKa, OpraHu3M, MeTa0osu3M (0OMEH BelIeCTB U IpeBpalleHHe
SHEpPIuu), TOMeocTa3 (CaMOperyislus), ypOBHEBas OpraHM3alus >KHUBBIX CHCTEM, CaMOBOCIIPOM3BEICHUE (pENpoJyKlHs), HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3jaraTb OHOJIOTHYECKHE TeopHH (KJIETOYHas, XPOMOCOMHAs, MYTAallMOHHas, LEHTpajbHas JOrMa MOJIEKYJspHOM Ouonorun), 3akonsl (I
Menpens, T. Moprana, H. U. BaBunosa) u yuenus (0 1eHTpax MHOrooOpas3us U MPOUCXOKICHUS KylIbTypHBIX pactenuii H. V. BaBunosa), onpenensits
T'PAHUIIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;



YMEHHUE BIIJETh METOJaMHU HAY4YHOTO MO3HAHUS B OMOJIOTMHM: HAONIOJCHHE W OINMCAHME JKHUBBIX CHCTEM, IPOLIECCOB W SIBJICHUN, OpraHM3amus M
MPOBEACHNE OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBUKCHHUE TUIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEX]Y HCCICAYEeMBIMU BEIWYHMHAMH, OOBSCHEHUE
MIOJIyYEHHBIX PE3y/bTaTOB, UCIOJIb30BaHHBIX HAYUYHBIX MOHATH, TEOPUI U 3aKOHOB, YMEHUE J€TaTh BbIBO/Ibl HA OCHOBaHUHU IIOJIyYEHHBIX pPE3YyilbTaTOB;
YMEHHE BBIJIENATh CYLIECTBEHHbIE ITPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U DYKAPUOT, OJHOKJIETOUHBIX U MHOIOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH
IporeccoB: 0oOMeHa BELIECTB M MPEBpAIlCHUs SHEPruu B KIETKE, (POTOCHHTE3a, IJIACTUYECKOTO0 M 3HEPreTUYECKOro oOMeHa, XEMOCHHTE3a, MUTO3a,
Mei03a, OII0JOTBOPEHUS, Pa3MHOKEHUS, MHIMBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOT€HE3);

YMEHHE MPUMEHSTh MOJy4yeHHbIe 3HaHUS JUISI OOBSCHEHHS OMOJOTMYECKMX IPOIECCOB M SBICHUM, A NPUHATHS MPaKTUUYECKUX pPEIIeHUH B
MTOBCEIHEBHON KM3HU C LIE€JbI0 oOecredeHusi 0e30MacHOCTH CBOETO 370POBbSl M 3/0POBbSI OKPYXAIOMIMX JIIOAEH, COOMIOJEHHUS HOPM TPaMOTHOTO
TOBEJICHUS B OKPYKAIOIIEH MPUPOTHOMN cpesie, MTOHUMaHNEe HEOOXOIMMOCTH UCTIOIh30BAHUS JTOCTHKEHUN COBPEMEHHOW OMOJIOTHN U OMOTEXHOJOTUN TSt
paIOHaIBLHOTO MPUPOAOIONB30BaAHNUS;

YMEHHE pelllaTh 3JIeMEHTapHble T'€HETHYeCKHEe 3a/Jadyl Ha MOHO- M JTUTHOpHIIHOE CKpeIIMBaHME, CIEIIEHHOE HAaclieJJOBaHHE, COCTaBJISATh CXEMBbI
MOHOTHOPHUIHOTO CKPEIIUBaHUS JUIS MTpe/ICKa3aHMs HacIe10BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH Ja00paTOpHBIE U IPaKTUUECKUE pabOThI, COOJII0IaTh MpaBUia Mpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHYECKH OIICHHBAThb W HMHTEPHPETUPOBATH HHPOpPMAILUIO OHOJOTHYECKOTO COAEpKaHMs, BKIIOYAIONIYIO IICEBJAOHAyYHBIE 3HAHUSA U3
Pa3IMYHbIX MCTOYHHMKOB (CpeacTBa MaccoBOW HH(OpMAaIMM, HAY4YHO-MOMYJISpPHBIE MaTepuajbl), STUUECKHUE ACIEKThl COBPEMEHHBIX HCCIIEJOBaHHUH B
OUO0JIOrMH, MEIUILIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE U YCTHBIE COOOIeHHS, 000011ast OMOIOTUYECKYI0 MHPOPMALIUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
MCI0JIb30BATh MOHATUHHBIN anmapar OHOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 11 Kknacce NOIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO -
HAayYHOUM KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIC POCCUNUCKUX U 3apyOSKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTUH, GYHKIIMOHATBHON
IrPaMOTHOCTH YeJIOBEKa JJISl PEeLIeHUs )KU3HEHHBIX 33/1a4;

YMEHHE DPaCKpbIBAaTh COJIEp’KaHWE OMOJOTMYECKUX TEPMUHOB W TOHITHM: BHJ, MOMYJSAIUS, TeHO(MOHI, SBOJIOLMS, IBIKYIIUE CHIBI ((aKTOpbI)
SBOJIIOIHH, TPUCIIOCOOICHHOCTh OPraHU3MOB, BUA000pa30BaHUE, SKOJOTHUYECKHE (PAKTOPBI, SKOCUCTEMA, MPOIYIIEHTHI, KOHCYMEHTBI, PEIyLEHThI, LIeMU
MUTaHUs, KOJOTUYecKas MupaMua, OuoreoueHos, buocdepa;

yMEHHUE u3jaraTb OuoJIorndyeckue TeopuH (dBostolnMoHHas Teopuss Y. JlapBuHa, CHHTETHYECKass TEOPHsl 3BOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactsa K. M. bopa, uepenoBanusi rnaBHbIX HampaBieHuid u myTteid sBomounu A. H. CeseproBa, yueHuss o Ouochepe B. H.
Bepnazckoro), onpeaensTh TpaHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;



YMEHHUE BIIAJETh METOJaMHM HAYYHOTO MO3HAHUS B OMOJIOTMHM: HAONIOJCHHE W OIMCAHME JKHMBBIX CHCTEM, IPOLIECCOB W SIBJICHHUH, OpraHu3alus MU
MPOBECHNE OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIIBMIKCHHUE TUIOTE3bl, BBISBICHHE 3aBHCHMOCTH MEXIY HCCIEAYEeMBIMH BEIMYMHAMH, OOBSCHEHUE
MOJIyYEHHBIX PE3yIbTaTOB, UCIIOJIH30BAHHBIX HAYUHBIX MIOHATHHA, TEOPUH U 3aKOHOB, YMEHHE JIeNIaTh BHIBOJIBI HA OCHOBAHHH MOJIYYEHHBIX PE3YyIbTATOB;
YMEHHE BBLICIATH CYIIECTBEHHBIC NPU3HAKK CTPOCHHS OHOJOTHYECKHMX OOBEKTOB: BHUIOB, MOMYJALUN, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOTEOIICHO30B M JKOCHUCTEM, OCOOCHHOCTH TPOILIECCOB: HACIEACTBEHHOW W3MEHYHMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa3oBaHUs,
MPUCTIOCOOJICHHOCTH OPTraHW3MOB, NIEHCTBHS HSKOJIOTHYECKHMX (DAaKTOpPOB Ha OpPraHW3MBI, IEPEHOCA BEHIECTB W TMOTOKAa JHEPTrUM B JKOCHCTEMaX,
AQHTPOTIOTEHHBIX U3MEHEHHI B DKOCHCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB M OMOTEOXMMHYECKHX IIMKIIOB B OHochepe;

YMEHHE TPHUMEHATh TMOJYYCHHBIC 3HAHHUS JUISI OOBSACHEHHS OWOJIOTMYECKUX TIPOIIECCOB M SIBICHWH, M TPHUHATHS TPAKTUYECKUX PEHICHUH B
MTOBCETHEBHOM JKM3HM C LENbI0 oOecrieueHusi O€30TacHOCTH CBOETO 370POBBS M 3JI0POBBSl OKPYKAIOIIMX JIFOJIEH, COOMIONEHUS HOPM T'PaMOTHOTO
MOBEJICHHS B OKPY’KAIOIIeH PUPOIAHON cpelle, MOHMMaHue He0OX0AUMOCTH MCIIOJIb30BAHHS JOCTIKEHUH COBPEMEHHOU OMOJIOTHHU /ISl pallHOHAIEHOTO
MIPUPOIOTIOIE30BAHHUS;

YMEHHUE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKHE 33aa4l, COCTABIISITh CXEMBI TIEPEHOCA BEIIECTB M YHEPTUU B IKOCUCTEMaxX (IIeTIH TTUTaHHS );

YMEHHE BBITIOJIHATH Ja00paTOpHBIE U IPaKTUUECKUue paboThl, COOII0IaTh MpaBUia Npu padoTe ¢ yueOHBIM U Ja00PaTOPHBIM 000PYIOBaHHUEM;

YMEHUE KpPUTHUYECKH OIIEHMBAaTh W HHTEPIPETUPOBATh HH(POPMALUIO OHOJIOIMYECKOIO COJAEP’KaHMs, BKJIIOYAIOIIYI IICEBAOHAY4YHbIE 3HAHUS U3
pa3NIUYHBIX UCTOYHHUKOB (CpeACTBAa MAacCOBOM MH(OPMAIUK, HAyYHO-TIOMYJISIpHbIE MaTepHalibl), pacCMaTpUBaTh II100aJbHbIE SKOJIOTHUUECKHE MTPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHHUE C03/1aBaThb COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMONIOTHYECKYI0 HHPOPMALUIO U3 HECKOJIBKUX MCTOYHUKOB, I'PAMOTHO
UCIOJb30BaTh NOHATUHHBIN anmapar 6MoJI0TUH.

COJEPKAHUE OBYYEHMUSA

10 KJIACC

Tema 1. Buosiorusi kKak Hayka.

buosorus kak Hayka. CBsi3b OMOJIOrHU € OOLIECTBEHHBIMH, TEXHUYECKMMU M JIPYTMMHU €CTECTBEHHBIMU HayKaMu, ¢uiiocopueil, 3STUKOM, 3CTETUKON U
npaBoM. Posib 6uosioruu B popMHUpOBaHUM COBPEMEHHOM HayqHOH KapTuHBI Mupa. CrcremMa OMOJIOrMYECKUX HAYK.

Mertobl 03HAHUS KUBOW MPUPO/IbI (HAOII0OJEeHNE, SKCIEPUMEHT, ONIMCAaHUE, U3MEPEHHe, KIacCu(pUKaLUsi, MOJISIMPOBAaHUE, CTaTUCTUYECKas 00paboTka
JTAaHHBIX ).

JdeMoHcTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

TaGnuue! u cxembl: «MeToAbl TO3HAHUS KUBOU TPUPOIBI.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

[Ipaktuyeckas padora Ne 1. «Mcnonp3oBaHue Pa3IMYHBIX METOJOB MTPU U3YYEHUH OHMOJOTMUYECKHX 0OBEKTOB.
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Tema 2. 7KuBble cucTeMbl H X OPraHU3aI U,

JKuBbie cucTeMbl (OMOCHUCTEMBI) KakK MpeaMeT U3ydeHus: Ononorun. OTIHYre )KUBBIX CUCTEM OT HEOPTaHWUYECKOU MPUPOIBL.

CaoiicTBa OmocucTeM U uxX pazHooOpasue. YpOBHHM OpraHU3AIMH OMOCHCTEM: MOJICKYJISAPHBIN, KIETOYHBIM, TKAHEBBIA, OPTaHU3MEHHBIHN, TOMYIISIIUOHHO -
BHJIOBOM, YKOCHCTEMHBIH (OMOTe0eHOTHUECKHU ), OMOC(EPHBIA.

JdemoHcTpaumnu:

Tabnuup! U cxembl: «OCHOBHBIE MPU3HAKU KUZHI, «YPOBHU OPraHU3aIluH KHBOM MPUPOIBD.

Ob6opynoBanue: moaens Mosekyasl JJHK.

Tema 3. XuMunueckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUHN COCTAB KIETKUA. XUMHUUECKHE DJIEMEHTHI: MAaKPOIJIEMEHTHI, MUKPOAJIEMEHTHI. Boia 1 MUHEpaIbHbIE BEIIECTRA.

DYHKIIMU BOJBI U MUHEPATBHBIX BEIIECTB B KiIeTKe. [loanepikanre ocMOTHYECKOTO OaslaHca.

benku. CoctaB u cTpoeHne OelIKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. He3ameHuMble ¥ 3aMEHUMBIE aMHUHOKUCIOTH. AMHUHOKHUCIOTHBIA COCTAB.
YpoBHU CTPYKTypbl O€IKOBOW MOJEKYNIbl (TEpBUYHAS, BTOpUYHAs, TPETUYHAS W YETBEPTHYHAS CTPYKTypa). XHWMHUYECKHE CBOWCTBA OCIIKOB.
buonorunueckue QpyHKIN OEIKOB.

depmeHTh — Onosorndeckue katam3aTopbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTP, cyOcTpaTtHas crienuguaHocTh. KopepmenTsl. Butamunbl. OTiamuuns
(epMEHTOB OT HEOPTraHMYECKUX KaTalu3aTOPOB.

VYrieBoapl: MOHOCaxapu bl (TII0KO3a, pubo3a M Ie30KCuprb03a), Aucaxapuasl (caxapos3a, JaKTo3a) M Mojucaxapuiasl (Kpaxmal, TIIHKOTEH, IEUTI0JI03a).
buonoruueckue GpyHKIIMHN yriieBOJIOB.

Jlunuaer: Tpuraunepuasl, (ochonunuasl, crepounsl. ['mapoduibHo-TUIpPOdOOHBIE cBoMicTBa. buonormueckue ¢ynkuuu aunuaoB. CpaBHeHHE
YTJIIEBOIOB, OETIKOB U JIMMUIOB KaK HICTOYHUKOB SHEPTUU.

Hyxnennoseie kucnotsr: JJHK 1 PHK. Hykneotuapr — MoHOMEpBI HyKIeMHOBBIX KUCIOT. CtpoeHue u pynkuun JTHK. Ctpoenune n pynkunn PHK. Buas
PHK. AT®: ctpoenue u (HyHKIHH.

[uTonorus — Hayka o kietke. Knetounas reopust — mpumMep B3auMoJIeHCTBUS uael U (akTOB B HAYYHOM MO3HAHUH. METOIbl M3YUEHUS KIETKH.

Knerka kak nenoctHas >xuBasi cucrema. OOmive MpU3HAKK KIETOK: 3aMKHYTas HapyxkHas mMeMOpana, monekynbl JIHK kak renermdeckuii ammapart,
CUCTeMa CHHTe3a OeliKa.

Tunel K1€TOK: dyKapuoTHueckas M npokapuoruyeckas. OcoOeHHOCTH CTPOEHUS TpoKapuoThdeckoi kineTku. Kierounas crenka OGakrtepuii. CTpoeHue
AyKapuOTHYECKOH KiIeTKH. OCHOBHBIE OTINYHS PACTUTEIHHOMN, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs! CTeHKA, TIIMKOKANUKC, uxX ¢yHkiun. [InazmMarudeckas memOpana, e€ cBoiictBa u pynkiuu. [lutonnasma
u e€¢ opranouapl. OgHoMeMOpanHbie opranouasl kietku: JIIC, anmapat ['onpmku, mu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOUIBI KIETKH: MUTOXOHAPHUH,
mactubl. [IporcxosxaeHue MUTOXOHAPUI 1 mnactul. Buasl miactua. HememOpaHHbIe opraHOUB! KIETKH: PUOOCOMBI, KIETOYHBIN IIEHTP, IEHTPHOIIH,
pEeCHUYKH, KryTUKU. DyHKIUU OPraHOUI0B KIeTKU. BriatoueHusl.
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Snpo — perynaropHslii eHTp kineTku. CTpoeHue siapa: siaepHas 000JI09Ka, KapuoIia3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BemeCTB B KIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@pankinn, K. M. bap.

Juarpammsl: «PacrpeneneHne XMMUYECKUX JIEMEHTOB B HE)KMBOM IpUpoiey», «Pacrpenenenie XMuMHIECKUX IEMEHTOB B KUBOU PUPOIE».

Tabmuisr u cxemsl: «llepuoanueckas Tabaua XMMUYECKUX 3JIE€MEHTOB», «CTpoeHHE MOJIEKYJbl BOJbD», «brnocuntes Oenkay, «CTpoeHHE MOJEKYIbI
oenka», «Ctpoenue gepmenta», «Hyxinennosble kucinotel. JITHK», «Crpoenne monexynsl AT®», «CTtpoeHne sykapuoTudeckoi kieTku», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOCHHE paCTUTEIbHOU KIETKN», «CTpoeHHe MPOKapUOTUUYECKON KIETKNY, «CTpoeHue sapa KIETKN», «YTIEBOAb», «JInnuab.
ObopynoBaHue: CBETOBOM MUKpPOCKOI, 00Opy/lOBaHUE JAJsl MPOBEACHUS HAOMIOACHUM, W3MEpEeHUll, SKCIIEPUMEHTOB, MUKPOIIpenapaThl PacTUTENbHBIX,
KUBOTHBIX U OaKTepUaTbHBIX KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnast pabota Ne 1. «/3ydyeHne kaTaTUTHIECKON aKTUBHOCTH (PepMEHTOB (Ha MPUMEPE aMHUIIa3hbl TN KaTalasbl)».

JlabopaTtopnast pabota Ne 2. «M3ydeHue CTpoeHUsI KIETOK PACTEHUM, )KUBOTHBIX U OaKTEpUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOTMpENapaTax U HX
OTIMCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WK METa00JIM3M. ACCUMUIIATINSA (TUTACTUYSCKUNA OOMEH) U TUCCUMMIIALINS (PHEPTeTHYECKU 0OMEH) — IBE€ CTOPOHBI €AMHOTO TIpoliecca
MeTabosu3Ma. Posib 3aKOHOB COXpaHEHMs BEIIECTB M SHEPIMH B IOHUMaHUU METa00IM3Ma.

Tumnbr oOMeHa BemecTs: aBTOTpO(HBIN U retepoTpoHblil. Pob pepMeHTOB B 00MEHE BEIIECTB U IPEBPAILEHUHN SHEPIHH B KIIETKE.

®otocunTe3. CBeroBas U TeMHOBas ¢a3bl poTocuHTe3a. Peakuun orocunresa. IpdekTuBHOCTh PoTOCHHTE3a. 3HaUCHHE (POTOCHHTE3a JAJIS JKU3HU Ha
3emie. BausHue ycioBuil cpesibl Ha OTOCHHTE3 U CLIOCOOBI MOBBIIIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHH.

XeMocuHTe3. XeMOCHHTE3UpYIolIe OakTepuy. 3HaUeHne XeMOCHHTe3a JUIs XKU3HU Ha 3emiie.

OHepreruyeckuii oOMeH B KieTKe. PaciueruieHue BellecTB, BbIAEICHHE U aKKyMYJIUpPOBAaHHE 3HEPIrUU B KJIETKE. DTalbl HEPreTH4ecKoro oOMeHa.
I'mukonu3. bpoxenne u ero Buapl. KuciopogHoe okucienue, win KietouHoe abixanue. OxucnutenbHoe ¢ochopunupoBanue. IHHeKTHBHOCTh
SHEPreTUYECKOro 0OMeHa.

Peakiun matpuuHoro cunresa. I'enetnueckass mHpopmauus u JJHK. Peannsanums renermueckoil mHdopmanuu B KieTke. ['@eHEeTHYECKMH KOJ U €ero
coiictBa. Tpanckpunuus — matpuunslii cunte3 PHK. Tpancasuus — 6uocunres 6enka. Jransl TpaHcasnuu. Koauposanue amuHokucnot. Posb pudocom
B OMOCHHTE3€ OenKa.

Hexnerounsle ¢opmbl xku3Hu — BUpychl. Mctopus oTkpeitust BupycoB (. M. MBanoBckuif). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LIMKJIAa BUPYCOB.
bakrepuodaru. bosesnu pacteHuid, 5)kUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nMmmyHnonedunuta yenoseka (B1UY) — Bo3Oyaurens CITN/a.
OOpatHasi TpaHCKpUIILHS, peBepTas3a u uHTerpasa. [Ipodunaktika pacnpocTpaHeHHUst BUPYCHBIX 3a00JIeBaHU.
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JdemoHcTpaumnu:

IToptpersr: H. K. Konbuos, 1. Y. UBanosckui, K. A. Tumupsszes.

Tabmure! u cxeMbl: «Turbl uranus», «MeTtabom3my, «MUTOXOHAPHUSD», « IHEPreTUICCKUI 00MeH», «XioporuiacT», «Potocuntesy, «Ctpoenue JTHK»,
«Crpoenue u GyHKIMOHHPOBaHUE TeHay, «CuHTe3 Oenkay, «I enernueckuii koay», «Bupyce», «bakrepuodarn», «CTpoeHre U )KU3HEHHBIH IIUKII BUpyca
CIINa, 6axrepuodaray, «Pemmukanus JHK».

Ob6opynoBanue: Moaenu-anmnkanuu «Y qsoenue JJHK u tpanckpunuus», «buocunres 6enka», «CTpoeHue KIeTKn», Moaenb cTpykrypsl JJTHK.

Tema 5. PasMHoKeHHe U MHANBHIYAJbHOE Pa3BUTHE OPraHNU3MOB.

KneTounslil nukm, uiam ku3HEeHHBbIH LUK KieTku. MHTepdaza u mutos. Ilpouecchl, npoTekatoniye B uHTepdasze. Perumkanus — peakuuss MaTpUuIHOIO
cunte3a JIHK. Crtpoenune xpomocoM. XpomocomHbIH HaOOp — KapuoTHm. J(MNJIOWIHBIA M TalUIOMAHBIA XpPOMOCOMHBIE HaOOpPBI. XPOMATHBL.
[uTosnornyeckue OCHOBBI Pa3MHOKEHUS U UHIUBUIYATbHOTO PA3BUTHSI OPTaHU3MOB.

Jenenne knetkn — muto3. Craguu muto3a. IIponeccel, npoucxoaaniye Ha pasHbIX CTaAUAX MUTO3a. BHOJIOTMYEeCKUi CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

®opMBl pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U 1mojoBoe. Buapl 06ecrnosioro pa3MHOKEHUs: JIeJI€HUE HaJBOE, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAUEHUE IS CEJIEKLIUU.

ITonoBoe pa3MHOXkeEHME, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Craguun meio3a. [Iponecchl, npoucxoasaume Ha craausx Merosa. [loBenenne xpomocom B meinose. Kpoccunrosep. buosnornueckuii cMbIci u
3HaYEHUE MeHo3a.

I"ameTorene3 — mpouecc 00Opa3oBaHUs HOJOBBIX KIETOK Yy XHUBOTHBIX. I100BBIE Kene3bl: CeMEHHUKU U siMyHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — ramMeT (CIepMaTo30u, sIMLeKIeTKa) — cuepMaTorenes u oporene3. OcoOEHHOCTH CTPOEHUsI SHIEKIETOK U crepMaTo30u10B. OII0I0TBOPEHHE.
[TapTrenorenes.

WupuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHaNbHOE pa3BuTHE (3MOpHOTeHe3). DTambl SMOPUOHAIBHOIO PA3BUTHS y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpynauus, opraHorenes. IloctamOpuoHanbHOe pa3BuTHE. THIBI MOCT3MOPUOHAIBHOTO Pa3BUTHS: MpPSIMOE, HENpsAMoe (JMYMHOYHOE).
Bnusinue cpezpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKIEHHbIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupel u cxembl: «POpMBI Pa3MHOXKEHHsI OPraHU3MOBY», «/[BOilHOE OIIOJOTBOpEHHE Yy IIBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuil», «Jlenenue kieTku 6akrepuii», « CTpoeHHe NOJIOBBIX KIETOK», «CTpoeHne XpoMocoMbly, «Kinerounslit nukm», «Pemnmukanus JJHK», «Muto3s»,
«Merio3z», «lIpsamoe u Henpsimoe pa3BUTHEY, «] aMeTOreHe3 y MIEKOUTAIOIINX U YelI0BEKa», «OCHOBHBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue: MHKpPOCKOI, MHUKpomnpenapaTsl «CrepMaTo30uabl MIIEKOIHMTAIOUIETo», <«SIHleKIeTka MileKonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JIyKa», MarHUTHas MOAeb-anuinkanus «Jlenenue knerkny», moaens JIHK, mozens metadasHoit XxpoMOCOMBI.
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JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIabopatopnas pabota Ne 3. «HaGmroneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIpENapaTaxy.

Jlaboparopuas padota Ne 4. «M3y4eHHE CTPOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKPOTIpEiapaTaxy.

Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPraHU3MOB.

HpeI[MGT 1 3ada4yu TI'€HCTHUKH. I/ICTOpI/ISI PasBUTUA T'CHCTUKH. Poie OUTOJIOTUH H 3M6pI/IOJIOFI/II/I B CTAaHOBJICHHUU I'€CHCTHUKH. BKJIaI[ pOCCI/IﬁCKHX u
3apyO0exKHBIX YUEHBIX B pa3BUTHUE T'€HETUKH. MeTo/bl TeHeTUKU (TMOPHI0JIOTUYECKUH, ITUTOI€HETUYECKHI, MOJIEKYISIpPHO-TeHeTndeckuil). OCHOBHBIE
reHeTndeckue MoHATHS. [ eHeTnaeckas CHUMBOJIMKA, UCII0JIb3yEMas B CXEMax CerIHHBaHHﬁ.

3aKOHOMEPHOCTU HaclleZIOBAHUS MPU3HAKOB, ycTaHOBIEHHbIE . MenneneM. MoHoruOpuiHoe ckpeniBaHue. 3akoH e1MHO-00pa3us rHOpua0B MEPBOTo
IIOKOJICHU . HpaBI/IJ'IO JOMUHHUPOBAHUA. 3akoH PaCIICIICHUA ITPU3HAKOB. I'mmoTre3a uncToTe TameT. IloaHOE M HEemoJIHOE JOMUHHUPOBAHUC.

HI/IFI/I6pI/IJIHOQ CKpCIIMBaHUC. 3aKkoH HE3aBHCHMOTO HacCJICOJOBaHUA IIPHU3HAKOB. HI/ITOFGHGTI/I'—IGCKI/Ie OCHOBBI }II/IFI/I6pI/II[HOFO CKpCUIMBaHM.
Ananusupyroniee ckpeniuBanue. Mcrnonb3o0BaHne aHATU3UPYIOIIETO CKPEIUBAHUS IS OTIpeAeTICHHsI TEHOTHUIIa OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PaGota T. MopraHa mo cremieHHOMY HacjeloBaHUI0 TeHOB. HapyiieHue creruieHus reHoB B pe3ysbTare
KpPOCCHHT'OBEpA.

XpoMOCOMHasi TEOpHs HACIEACTBEHHOCTH. | eHeTuYecKue KapThl.

I'eneruka nmona. XpoMOCOMHOE OMNpENETIECHUE M0J1a. AyTOCOMBI M MOJIOBBIE XpPOMOCOMBI. ['OMOramMeTHbie U rereporaMeTHble opranu3mbl. HacnenoBanue
IIPU3HAKOB, CLIEIUVIEHHBIX C MOJIOM.

W3menunBoCTh. BHIBl M3MEHUYMBOCTU: HEHACIEICTBEHHAs M HacieACTBEHHas. Poib cpenbl B HEHACIIEACTBEHHOM WM3MEHYMBOCTH. XapaKTEpPUCTHKA
MOAU(UKAMOHHON W3MEHUMBOCTU. Bapuannonsslil psa m BapuanuoHHass kpuBas. Hopma peakiuu npusHaka. KoauuecTBEHHblE M KaueCTBEHHbIE
IIPU3HAKY U UX HOpMa peakuuu. CBolicTBa MOAN(UKALIMOHHON N3MEHUMBOCTH.

HacnexnctBenHasl, win reHOTUNHMYEcKas, M3MeHUMBOCTh. KoMmMOMHATHBHAas M3MEHUMBOCTb. Meio3 M IOJOBOM mHpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTU. MyTallmoHHass W3MEHYMBOCTh. Kilaccudukanus MyTanuil: reHHble, XpOMOCOMHbIE, TI'€éHOMHbIe. YacToTa W NpPUYMHBI MYTallUi.
MyrtareHHsle (akTOpbl. 3aKOH FOMOJIOTHUECKUX PAJOB B HacieaAcTBeHHOM u3meHnunBocty H. 1. BaBuoga.

BHesnepHast HaclieZICTBEHHOCTh M U3MEHYHBOCTD.

I'enetnka uenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TE€HETUKM YEJIOBEKA: TI'€HEAIOTMYECKHH, OJM3HEIOBBIM, IUTOT€HETHYECKHH,
OMOXMMHUYECKUH, MOJIEKYIsipHO-TeHeTHuecknii. CoBpeMeHHOE OmpezesieHHe T'€HOTHNA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, I'€HOTHIMPOBAHUE, B TOM
yucae ¢ nomouibto [1I[P-ananusza. HacnenctBeHHble 3a00eBaHNs YeIOBEKa: TeHHbIE 0OJE3HH, OO0JIE3HM C HACIEeICTBEHHOMN MpPeapacrojokKeHHOCTHIO,
XxpoMocoMHble Oone3Hu. Comarumueckue M reHepaTuBHble MyTranuu. CTBOJOBbIE KieTKd. [IpuHIUMOBI 3710poBOro obOpa3a MKHW3HHM, AUATHOCTHKH,
NpO(UIAKTUKY U JIEYEHUS TeHeTHYeCKUX OoJie3Hel. MeanKo-TeHeTHUeCKoe KOHCYIbTHPOBaHHEe. 3HaUeHHEe MEANLIMHCKON IeHETUKH B NPEIOTBPAILEHUH U
JIeUEHUH FeHETUYECKUX 3a00JIeBaHUN YeIoBeKa.

JdemoHcTpaumnu:
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[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuuer u cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE M €70 IIUTOT€HETHYECKAsi OCHOBAY, «3aKOH PACUICTUICHHSI U €r0 IIUTOTEHETHYECKas OCHOBAY, «3aKOH
YUCTOTHI TaMeTy», «Jurubpunnoe ckpemmuBanuey, «l{utonornyeckue OCHOBBI TUTHOPUIHOTO CKpeuIMBaHusy, «Meio3y, «B3anmoaencTBue amienbHbIX
reHoB», «l'eHeTuuecKkue KapThl PacTEHUM, KUBOTHBIX U 4YeJoBeKkay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEOBaHUS, CLEIUIEHHOTO C IOJIOM»,
«KapuoTtunsl 4enoBeKka U KUBOTHBIX», «Buasl mameHunBOCTH», «MoaudukannonHas U3MEeHUUBOCTh», «HacnemoBanue pesyc-dakrtopa», «l eneruxa
IpymI KpoBu», «MyTallMOHHAs U3BMEHYUBOCTD).

ObopynoBanue: Mojenu-anmMkanu «MoHOruopuaHoe ckpemuBanuey», «HenosnHoe nomuHupoBaHue», «Jlurubpuanoe ckpemuBaHue», «llepexpéct
XpOMOCOMY, MUKPOCKOII U MUKporipenapaT «/po3oduna» (Hopma, Myraiuu GopMbl KPbUIbEB U OKPAcKu Tela), repOapuil «I"opox MoCeBHOMW».
JlabopaTopHble U NPAKTHYECKUE PadOThI:

JlabopaTtopHnast padota Ne 5. «3ydenne pe3yabTaToB MOHOTHOPUIHOTO M TUTHOPUTHOTO CKPEIIUBAHUS Y IP030 (DI Ha TOTOBBIX MUKPOTIPETapaTaxy.
JlabopaTtopHnast pabota Ne 6. «3ydyenrne MmoaupUKaIIMOHHON U3MEHYUBOCTH, TIOCTPOCHNE BAPUAITMOHHOTO Psijia U BAPUALIMOHHON KPUBOII.

JlabopaTtopHnast pabota Ne 7. «AHanm3 MyTamuii y 1po30¢uiIsl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[IpaxTueckas padota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIOBEKa».

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknusi Kak Hayka W TpoOIeCC. 3apoXKIeHUE celeKuuu U nomectukanus. Ydyenue H. M. BaBuimoBa o meHTpax MPOMCXOXKIACHHS U MHOTOO0Opas3u s
KYJIbTYPHBIX pacTeHUM. L{eHTpBI MPOUCXOXKACHUS TOMAIIHUX )KUBOTHBIX. COpT, HOPOAA, IITAMM.

CoBpemeHHbIE METO/IbI ceNeKIMU. MaccoBbIil 1 MHOUBUIYalIbHBIA OTOOPHI B CENEKIIMH pacTeHHM U >KUBOTHBIX. OlieHKa 3KcTephepa. bimskopoacTBeHHoe
cKkpemrBaHnue — UHOpuauMHTr. Yucras nuxusa. CkpeluBaHuWE YUCTHIX JUHHUHM. ['ereposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpellBaHHE —
ayropuauar. Otnanéunas ruOpuauzanus U e€ ycrexu. VMICKycCTBEHHBIM MyTareHes W IMOJyY€HHE MOJUILIONI0B. JIOCTHKEHUS CeNeKLUUU PacTeHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak otpaciib mpou3BoAcTBa. ['eHHas uHkeHepus. Jtamnbl co3aanus pexkomOuHanTHoU JIHK u TpancreHHbpix opranusmoB. Kierounas
nHxeHepus. KietouHble KyabTypbl. MHKpPOKJIOHAJbHOE pa3MHOKEHHE pacTeHui. KiloHMpoBaHuE BBICOKONMPOAYKTHBHBIX CEIbCKOXO35HCTBEHHBIX
OpPraHu3MOB. DKOJOTUYECKUE U dTHUecKHe pooneMbl. MO — reHeTnuecku Moau(UIMPOBAHHBIE OPraHU3MBI.

JlemoHcTpanuu:

IToptpersr: H. W. Basuios, Y. B. Muuypun, I'. 1. Kapneuenko, M. ®. l1BanoB.

Tabmuie! u cxeMbl: kapTa «L{eHTpbl MPOUCXOXKIECHUS U MHOTOOOpa3us KyIbTYPHBIX pacTeHui», «[lopoapl ToMamHuX KUBOTHBIX», «CopTa KyabTypH bIX
pactenumit», «OtaanéHHas tubOpuauszanus», «Pabotel akagemuka M. @. HBanoBa», «llomumnoumus», «OOBekTh OuoTexHONOTUMY, «KieTouHbIe
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyrpOBaHUE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKHU TUIOJIOB U KOPHETLIIOIOB TUKUX (GOPM U KYJIBTYPHBIX COPTOB pacTeHui, repdapuii «CenbCKoX03g1iCTBEHHBIE PACTCHHUSI.
JlabopaTopHble H IPaKTHYeCKHE PadOThI:
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Okckypeusi «OCHOBHBIE METOABI M JTOCTH)KEHUS CENEKIMH PpACTeHWH M JKMBOTHBIX (Ha CENEKIUOHHYIO CTaHIMIO, IUIEMEHHYI0 (depmy,
COPTOUCTIBITATENBHBIA Y4aCcTOK, B TEIUIMYHOE XO35HCTBO, 1a00pAaTOPHIO arpOYHUBEPCUTETA UM HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronOHHAsA OHOJIOTHS.

[Ipennoceliku BO3SHUKHOBEHUS SBOJIIOLIMOHHON TEOPHU. DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOrvH. BiusHue 3BOIIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeupnerenbcTBa 3BoOIMHU. [laneoHTONOTHMYECKHE: MOCIEI0BATEILHOCTD IMOSIBICHUS BHUJIOB B MAJIEOHTOJOTMYECKON JIETONMCH, NMEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuure hayd u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOJCTBA U pa3ivuus 3MOPHOHOB pPa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: FOMOJIOTHYHBIE, aHAJIOTUYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX ITyTeH Y
BCEX OPTraHU3MOB.

OpomotmonHas Tteopusi Y. JlapBuna. Ilpennoceuiku BO3HMKHOBEHHS JapBUHM3MA. J[BHKYIIME CHIIBI 3BOJIONUHM BUAOB 1o [lapBuHy (uM30bITOYHOE
Pa3MHOKEHHE MPU OTPAHUICHHOCTH PECYpPCOB, HEOTPeIeIEHHAs N3MEHYHBOCTh, 00ph0a 3a CylecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBostonun (CTI) u €€ 0CHOBHBIC MOJIOKEHHUS.

MuxkposBomtorus. [Tomysius kak equHuIa BUAa U 3BOJIOLUH.

JBuxymmue cuiibl (hakTopbl) 3BOJIIONUN BUIOB B pHpoae. MyTallMOHHBIN Mpoliecc U KOMOMHATUBHAS U3MEHUUBOCTD. [lomynsuoHHbIe BOJIHBI U Ipend
reHoB. V3oms1ust 1 Murpanus.

EctectBennslit 0TOOp — HampaBisomui pakTop 3BooIUd. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yibTat 3Bojtonuu. [Ipumepsl npucnocobaenuil y opranu3mMoB. ApoMop}o3bl v UaH0-adanTaluu.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHoBHBIE (pOopMBI BUA000Opa30BaHus: reorpaduiyeckoe, 3K0JI0rn4ecKoe.

Maxkpossosmtorusi. Dopmebl 3BoJIONUE: (UIeTHYECKas], TUBEPTeHTHAs, KOHBEpreHTHAs, NapaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxxaeHne OT HeCIeUATU3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas cnenuanu3anys. AJanTUBHAS paAUalys.

JdemMoHcTpanum:

[Hoptpersr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepros.

Tabnumel u cxembl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emie», «3apOoJbINIH MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «DopMbel OOphOBI 3a
cyiiectBoBaHue», «EctecTBeHHBI 0TOOpY, «MHOTOOOpa3ue COpToB pacTeHuit», «MHOroodpaszue mopo] KHUBOTHEIX», «llomymsiuny, «MyTarmoHHas
U3MEHUYUBOCTBY, «ApoMopdo3bl», «Mnnoamantamuny, «O0mmas aereHepanusy, «/IBmwkyiue cHIbl dBoIOIUNY, «Kapra-cxema mapiipyra myTeniecTBus
Y. [apBuna», «boppba 3a cymectBoBaHuey, «lIpucrnocobieHHOCTs oOpraHu3MoBy», «leorpapuueckoe BHUA000pazoBaHUE», «IKOJIOTHYECKOE
BUJI000pa30BaHUEY.
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O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMHU OKPACKH, HAOOp TIOIOB U CeMsIH, KOJUTEKITUS «[IpuMepsl 3aUTHRIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIe)Ib « OCHOBHBIE HAIIPABJICHUS YBOJIIOIAIY, 00bEMHAST MOIeTh «CTPOCHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckass kapra mmpa, KoJuteKmus «DOpMBI COXPAaHHOCTH HCKOIMAEMBIX JXUBOTHBIX M pacTeHH», Mojnenb anumkamus «llepexpéct
XpOMOCOMY, BIaKHBIC TIpernapaTsl «Pa3BuTHEe HaceKoOMOro», «Pa3BuTre JIATYIIKNY, MUKporpenapar «Jpo3odwmia» (Hopma, Myraiud GOpMbI KPBUTLEB U
OKpPACKH TeJa).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEHHE BUAOB 110 MOP(POIOTUUECKOMY KPUTEPUIOY.

JlabopaTtopHnast pabota Ne 2. «Onucanue npucrocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHay4dHbIe TIPEICTABIICHUSI O 3apOKJACHHUH XH3HW. HaydHble TMMOTE3hl BO3HUKHOBEHHS XKM3HHM Ha 3emiie: a0MOTEeHE3 W IMaHCIepMHUs. XUMUYECKas
aBOJONMSI. AOWOTEHHBIN CHHTE3 OPraHWYeCKHX BEIIECTB W3 HEOPTraHWYECKUX. ODKCIMEPUMEHTAIBHOE TMOATBEPKICHWE XUMHUYECKOW HBOJIFOIIH.
Hauanpabie sTaner 6uonorudeckoit sBomoruu. [ unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYpP U BOSHHKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH ¥ X BOTIOIUSA. DOPMHUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emiie mo spam W mepuonaM. Karapxeit. Apxeiickas u mpoTeposoiickas 3pbl. [laneo3oiickas spa u €€ mepuoabl: KeMOPUUCKHM,
OPJAOBUKCKHUN, CHITYPUICKHH, J€BOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKU, METOBOM.

Kaiino3zoiickas spa v € nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepucTUKa KiuMaTa M reoJIOTHYecKuX mporeccoB. OCHOBHBIE ATAlbl 3BOJIOLUUU PACTUTEILHOTO U KUBOTHOTO MUpa. ApoMop(do3bl Yy pacTeHHH U
XKUBOTHBIX. [losiBiIeHME, paclBET U BBIMUPAHHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MUpa Kak oTpa)xeHue 3BOIONHH. OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPraHU3MOB.

DBOJIOIMS YeTI0BeKa. AHTPOTOJIOTHS Kak Hayka. Pa3BuTue mpecTaBieHnii O MPOUCXOKICHUH YyeloBeka. MeTo il u3ydeHus antpornorenesa. Cxojacrsa u
pa3nuyus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHIE YeIOBEKA.

JBuxymue cuibl (dakTopbl) aHTpornoreHe3a. HacnencTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIeCcTBEHHBIH 00pa3 >KU3HH, W3TOTOBJICHUE
opyauil Tpyaa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOIIMM YEJIOBEKA: aBCTpalonuTeku, Yenosek ymensid, Yenosek npsMoxonsdiui, YenoBek HeaHAEpTaNbCKui, YenoBek
pa3ymHbIid. HaxoaKku MCKOTTaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAHUS, 00JIACTh paclpoCcTpaHeHusl, 00BEM TOJIOBHOTO MO3Ta, 00pa3 »KU3HU, OPYIHUS.
UYenoseueckne packl. OCHOBHBIE OOJIBIIUE pAchl: €BpoIeouIHAs (eBpa3uiicKas), Herpo-aBCTpaliouaHasl (PKBaTOpHUAaIbHAs), MOHTOJOUIHAS (a3HaTCKO-
amepukaHckas). UepTsl MpUCIOCOOIEHHOCTH MPEACTaBUTENEH YeTOBEYECKHX Pac K YCIOBHM cyllecTBoBaHMs. EAMHCTBO yenoBeueckux pac. Kputuka
pacusma.

JdemoHcTpaumnu:
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[Hoptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmumer u cxembl: «Bo3HukHOBeHWEe CONHEUHOW CUCTeMBb», «Pa3BuTHE opraHuveckoro mupa», «PacturenpHas KieTka», «KUBOTHas KIETKay,
«IIpokapuotnueckas kieTka», «CoOBpeMEHHas CHCTeMa OpPraHMYeCKOro Mwupa», «CpaBHEHHWE aHATOMHUYECKMX 4YEPT CTPOCHUS YEJIOBEKa W
4eII0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa TAJICOHTOJIOTHYECKIX HAXO0JIOK MPEIKOB COBPEMEHHOTO UYelioBeKay», «JpeBHelmme moam», «JpesHue
oy, «[lepBbie coBpeMeHHBIE JT0In», «YeToBeUecKre pachi».

Ob6opynoBanue: mymspku «lIpoucxoxkaenue denmoBeka» (OIOCTBI aBCTPATOMUTEKA, MUTEKAHTPOIA, HEaHAEpPTaablla, KPOMAHBbOHIIA), CICNKH WIH
n300paKeHUs] KaMEHHBIX OpyAUi NMEepBOOBITHOTO 4YejoBeKa (KaMHM-YOMIEpHl, pyOuia, ckpebiia), reoXpoHoJIoTHuYecKass Tabiauma, KouieKuus «Dopmbl
COXPaHHOCTHU UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpakTueckas padorta Ne 1. «/3yuenue uckonaeMbIx OCTaTKOB PACTEHUH U )KMBOTHBIX B KOJUIEKLIHAX).

DKCKypcHs «IBOIOIUS OPTAaHUYECKOTO0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU KpaeBeTIECKUN My3ei).

Tema 3. Opranusmbl U OKpPY:KalOLIAs cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4d U pa3/iessl SKOJOTUHA. MeTOIbl SKOJIOIrMYECKUX UCCIENOBAHNN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.
Cpenbl 0OuTaHUs OPraHU3MOB: BOJ/IHAS, HA3EMHO-BO3/AYyIIHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAS.

Oxosornueckue (aktopbl. Knaccudukamust skogornueckux (PaxTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIOTECHHBIC. [[eficTBHE 3KOJOTHYECKH X
(hakTOpOB HA OPTraHU3MBI.

Abuotuueckue GakTophl: CBET, TeMmIeparypa, BiaxHOcTb. Dortomnepuoausm. [IpucnocobieHust opraHu3MOB K JIEHCTBUIO aOMOTHYECKHX (DaKTOPOB.
buonoruueckue puTMBbI.

buotnueckue ¢akropsl. Bumel OHOTHYECKHX B3aUMOJEHCTBUMN: KOHKYPEHLHS, XUIIHHUYECTBO, cuMOuo3 u ero ¢opmbl. I[lapasutusm, koomeparws,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIM3M, HEWUTpanu3M. 3HaueHue OUOTUYECKUX B3aUMOICHCTBHIA s
CYIIECTBOBaHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH Tomynasuuu. OCHOBHBIE MOKa3aTeNu MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTh, POKJIA€MOCTb, CMEPTHOCTb, MPHPOCT,
Murpanus. JlnHaMyuKa YUCICHHOCTH MOMYIISIUU U €€ PeryIisiusl.

JdemMoHcTpanum:

IToptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmumer u cxemsl: kapta «[Ipupoansie 30HbI 3emnuy, «Cpelbl OOUTaHUS OPraHu3MoBy, «Doronepuoansmy», «llomymsanuny, «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTH MOMyNauuu uHpy3zopun-tydenbkny», «[lumessie nemm».

JlabopaTopHbIe H IPaKTHYECKHE PadOThI:

Jlaboparopnas pabota Ne 3. «Mopdomorudeckre 0COOEHHOCTH PacTEHUI U3 Pa3HBIX MECT OOUTaAHUS.

JIaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYyCay.
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[Tpaktuyeckas padora Ne 2. «Iloacy€T MIIOTHOCTH MOMYISAIMA Pa3HBIX BUIOB PACTCHHI».

Tema 4. Coo01ecTBa U IKOJOrHYeCKHE CHCTEMBI.

Coo0mecTBo opranu3MoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BUIOBas, MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunbi-momunantel. CBs3u B
OnoIeHo3e.

Okonorndyeckue cucrembl (9kocucrembl). Ilonstie 00 skocucremMe m OuoreoneHoze. DyHKIMOHATBHBIE KOMIIOHEHTBHI 3KOCHUCTEMBI: POIYLEHTHI,
KOHCYMEHTBI, pelylIeHThl. KpyroBOpOT BEIIeCTB 1 MOTOK PHEPTUH B 3KOocHcTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU IKOCUCTEMEIL. [TuIeBbIe 1ienu 1 ceTu.
OcHOBHBIE TIOKa3aTeIN SKOCUCTEMBI: OMoMacca, MPOAYKIHs. DKOJOTHIECKUE TMTHPAMHIBL: MPOAYKIINHU, YUCIEHHOCTH, OMoMacchl. CBOKWCTBA SKOCUCTEM:
YCTOMYMBOCTB, CAMOPEryIIsiius, pazsutre. Cykmeccusl.

[TpupoHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p B peK. IKOCUCTEMA XBOWHOTO MJIM MIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBL. BHOJIOTHYECKOE U XO3SHCTBEHHOE 3HAUEHUE arpOIKOCHCTEM B YPOOIKOCHUCTEM.
buopasnoobpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHue OHOJIOTHYecKOTo pa3HooOpa3us Ha 3eMIle.

VYuenue B. U. Bepuanackoro o 6uochepe. ['panniipl, coctaB u cTpykTypa O6uochepsl. XKuBoe BemectBo u ero ¢pynkmuu. OcodeHHOCTH OUochepsl Kak
rJ100aTbHOM SKOCHCTEMBI. JIMHAMUYecKoe paBHOBECHE M 0OpaTHas CBs3b B OHocdepe.

KpyroBopoTsl BemecTB 1 OMOTCOXMMHUYECKUE ITUKITBI JIEMEHTOB (yriieposa, a30Ta). 30HAIBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3eMin. AHTpONIOTeHHbIC U3MeHeHUs B Onocdepe. [1o0anpHbIe SKOJOTUYECKUE MTPOOIIEMBI.

CocymiectBoBanue MpupoAbl M uenoBedecTBa. CoxpaHeHue OuoOpa3sHOOOpa3us Kak OCHOBa YCTOMUMBOCTH Ouocdeprl. OcHOBa palMOHAIBHOTO
yIpaBJIeHUs MPUPOTHBIMU PECYpPCaMU U X UCHOJIb30BaHue. JlocTiKeHUsT OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoHcTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmupst u cxemsl: «llumessie nenu», «buoieHo3: cocTaB U CTpykTypa», «IIpupoansie coobmectBay, «llenu nutanus», « IKOJOrHUECKas MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOWHOTO Jiecay, «bruoieno3 Bomoémay, «Arpouenosy, «lIpumepHsie
aHTPOTIOTEHHBIE BO3ACUCTBUS Ha MPUPOIY», «BakHele nCTOUHUKY 3arpsi3HEHHs BO3/IyXa M TPYHTOBBIX BOI», «[louBa — BaykHelIIas cocTaBisioas
ouocteps», «Daktopsl Aerpaganuu nous», «llapHukoBbiil 3hdekT», «DaKkTophl PagUOaKTUBHOTO 3arpssHeHus Ouochepb», «OO0mas CTpyKTypa
ouocteps», «Pacnpoctpanenue xu3Hu B Ouocdepey, «O30HOBBINA dkpaH Ouocheps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopoT azora B
IPUPOJIE».

Ob6opynoBanue: Mojenb-ammvkanus «Tunuyeele OHOIEHO3BI», TepOapuil «PacturenbHble cooOmiecTBay, Kosuiekiun «buonenosy», «Bpenutenu
BAXHEHIIMX CEbCKOXO3SHUCTBEHHBIX KYJIbTYpP», TepOapuu U KOJJIEKIMH PAaCTEHUI M JKMBOTHBIX, MPUHAUIEKAIINE K PA3HBIM 3KOJOIMUYECKUM TpyIIaM
onHoro Buja, KpacHas kaura Poccuiickoit @enepannu, n300pakeHus: OXpaHsIeMbIX BUI0B PACTEHUN U KUBOTHBIX.

TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne HanmeHoBaHMe pa3jeioB U TeM KonnyectBo 4yacos DJIEKTPOHHBIE
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/i HPOTPANMET Konrtpousnsie | [IpakTnyeckue (ungposie)
Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOJIOTHA fkaK Hayka 0-5 https://m.edsoo.ru/7f41c292
2 JKuBEIE CUCTEMEI U UX OpraHu3anus 1 bubmmorexa [TOK
P 8 https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUI COCTaB U CTPOECHHUE KIETKHA 8 1 bubmorexa [IOK
P https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK
FSHEACHTEILHOCTS IUIETIH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE M MHIUBUIYATBHOE Pa3BUTHE 5 | bu6moreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD g 15 bu6moreka [IOK
OPraHu3MoOB ) https://m.edsoo.ru/7f41¢c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOE BpeMmsa 1 bubmorexa HOK
p p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3jeioB U TeM
Ne i/ Kourposubueie | [pakruueckue | (uupposbie)
NMPOrpaMMbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
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bu6mmoreka [{OK

1 1
IBOIOLHOHRA] GHONOT WA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opra"au3Mel U OK aroIas cpema 5 1 bubmmorexa [OK
p pyraomas cpei https://m.edsoo.ru/7f41cc74
bubmmorexa [{OK
4
Coo0111ecTBa M DKOJIOTHUECKAE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpem https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 34 2.5
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