& :
g university

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHUMCKOM ®EJEPAIINN

DenepasibHOE TOCYAaPCTBEHHOE OI0IKeTHOE 00pa3oBaTe/IbHOE
yupe:kaeHHue BbIcIIero 00pa3oBaHusi
«ToMeHCKUIi HHAYCTPHAJIbHBII YHUBEPCUTET
O061eoOpazoBaTeNbHBIN JIATICH

PABOYAS TIPOIT'PAMMA
yueOHOro npeamera «buosorus»
(6a30BbIii YpOBEHD)

s ooyuaromuxcesi 10-11 kiaccon

r. Tromenn 2023




Pabovas mporpavmMa 11a ypopie cpennero oduwero odpasosanis (10 yaebromy
npeaMety «buonords» (Da30BBIA YPOBCHE) COCTARICHA HA OCHOBE TOLKOWRIHA K
1peDOBAHNI K PO3YALTATAM OCROSHHS OCHORHOH O0GPA30BATENBHON NPOTPAaMMEL,
Npe/IcTanIeniiLX n:

- Deepanpiiom 3akone Poceniickoii ©enepanun ot 29.12.2012 Ne 273-
@3 «(6 obpazoranny B Poccuitckoil Menepanmin: ¢ U3M.;

—  mnpwkaze Mumnerepersa npocsewenus PO or 12 08.2022 Na732 «()
BHECRIIMY  M3MEHEeHWH B  OeIepanbHBIi rOCYIapCTBCHHEIN  0DpA30BATEILILIA
CTRIIAPT CpenHena oMero 00pasoBaHHA, VIBEPALCHABIT UpuKasom Musuncerepersa
o0pasoBanMa H HayKH Poccriickoil Deacpaunn oT 17.05.2012 Nod 13»;

mpukaze MunneTeperea npoesewcenuns PO or 18.05.2023 Ne 371 «06
visepadesuy  GeaepuwibHOH  00pasoBATCIBHON  TIPOTPAMME  CpefHero  ofiero
00paloBaHwusy;

- Kouuenuun  npenoaapanng  vyeGuoro  mpeamera  «bmogorusy»
{yreepucacna Pewermmem koanerun Muauciepersa npocsewesns Poceuu, npotokon
or 24,12.2018 r. No 1IK-1BH],

- MOMOACHHH  ©  LOPSAKC  IEKVILEIU  KOUTPOAA  YCOEBAEMOCTH H
HPOMEXNCY TOHKONH  arTecTanmm  00YYalONIMXCA 10 OCHOBHONH  00pazoBale.lbHOM
nporpamMme cpeiaHert obuero odpazonimg p odmeodpazosatensHoM auuee THUY,
YIBEPACICHHOLO peweHneM Yaenoro coreta THY (nporokax ot 31.07.2023 Ne 09-
Jorm),

- vyeDHOM nnane odueodpaszoBareisroro avnes THY Ha 2023 — 2024
yuehHRI Mo, a TaKKe ¢ yuerom padoueii upolrpammet socumianus Jduues THY.

Cpok peanuzauny paboueid nporpaMmel — 2 roia.

PaBioyas nporpiMMa  pacCMOTPEHZ  Ha  33CeNaHWH  LMKTOBOH  KOMMCCHH
VUHTEIRH BCTRCTBRINO - HAYYHOIO LHKIA
potoxon Ne /¢ o1 A ) 4% 2023

Pykosousrens LIK I& Qp ; T.B.Cadaprannesa
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YTBEPHIAK):

JamecTturens aupekTopa no VBP Byraesa C. M.

Pabouyio nporpaMmy COCTABH;
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IHOACHUTEJIBHAS 3ATIMCKA

dopMHpOBaHUIO  COAepXaHHWs ~ pabouedl  mporpamMmbl  y4eOHOro  TIpeaMeTa
«buonorusi» (0a30BbI ypOBEHb) COCTaBWIU: KOHIENTyanbHbie nojoxeHuss ®I'OC COO o
B3aMMOOOYCJIOBIICHHOCTH IIEJICH, CONIEp)KaHUs, pe3ysbTaTOB OOYyYeHHs W TpeOOBaHUH K
YPOBHIO TOJTOTOBKH BBIITYCKHHUKOB, a TaKXe IOJIOKCHHS O crenupuke Ouojoruu, e
3HAYEHUU B MO3HAHWW JKUBOU TPHPOABI U 00ECIICYCHUH CYIECTBOBAHUS YEIIOBEYECKOTO
oOuiecTna.

B pabGoueit mnporpamme ydeOHoro mpeamera «buonorus» (0a30BbIl ypOBEHB)
peanu3yeTcs NPUHIIMI TMPEEMCTBEHHOCTH, Onarojapsi 4eMy B HEH MNpocMaTpuBaeTcs
HANPABJIICHHOCTh HAa pAa3BUTHE 3HAHHM, CBS3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-
HAay4HOTO MHPOBO33PEHUS, LIEHHOCTHBIX OPUEHTAUUW JMYHOCTH, IKOJIOTHYECKOIO
MBIIUICHUS], TPEACTABICHUN O 3J0POBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIECHUEM K
OKpy>Karomiel npupoaHou cpene. [loatomy Hapsiay ¢ u3ydyeHHEeM O0OIIEOHOTOTHUYECKUX
TEOPHUil, a TAK)KE 3HAHUW O CTPOCHUM KUBBIX CUCTEM PA3HOT'O PAHIa U CYHIHOCTH OCHOBHBIX
MPOTEKAIOMMUX B HHUX TMPOIECCOB B TMporpaMme Mo OWUOJIOTUM YAECICHO BHUMAHUE
WCIIOJIb30BAHUIO TTOJTYUYEHHBIX 3HAaHWM B TTOBCEIHEBHOM JKU3HU ISl PEIICHUS TMPUKIAIHBIX
3a1a4, B TOM 4Hcie: NMpOodUIaKTUKUA HACIECTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHUKO-
TeHETUYECKOTO  KOHCYJIbTUPOBAHUS, OOOCHOBaHHUS DKOJOTUYECKH II€Ieco00pa3HOTo
MOBEICHUS B OKPYXKAIOLIEW NPUPOJHON Cpele, aHaau3a BIHSHUS XO3AMCTBEHHOMN
NESATETbHOCTH YEJIOBEKA Ha COCTOSIHUE MTPUPOTHBIX U UCKYCCTBEHHBIX YKOCUCTEM.

YcwieHne BHHMaHHMS K TIPUKIQTHOW HAMPaBICHHOCTH yYEOHOTO TMpeaMeTa
«buonorus» MPoOAUKTOBAHO HEOOXOIUMOCTHIO OOSCIICUCHHS YCIIOBHU JJIS PEIICHUS OJTHOM
U3 aKTyaJIbHBIX 3a/lay IIKOJIBHOTO OMOJOTHYECKOTO O0pa3oBaHMs, KOTOpas MpeAroaraet
dbopMupoBaHe y 00yJarOIIUXCsl CIIOCOOHOCTH aaTUPOBATHCS K U3BMEHEHUSM JTMHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa. bombiioe 3HaYeHHe OMOJOTHS WMEET TaKKe IS
pellleHHs BOCHUTATENBHBIX W Pa3BUBAIOIIMX 3a/ad CpeaHero o0miero oOpa3oBaHUS,
commanuzanuu  obydvaronuxca. M3ydenwe Ouonmorun oOecrieuyuBaeT yCIOBHUS s
(bopMUPOBaHUS HHTEIUICKTYaIbHBIX, KOMMYHHKAITMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB,
ACTETHYECKONW KYJIBTYpPBI, CIIOCOOCTBYET HMHTETPAlMA OWOJOTHYCCKUX 3HAHHHA C
NPEJICTABICHUSIMU W3 JIPYTUX Yy4eOHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKH, XUMUU U
reorpadun. HazBaHHbIE MOJOXKEHUSI O MpeJHA3HAYECHUU y4eOHOTO mpeameTa «buoiorusy»
COCTaBWJIM OCHOBY [UIsl OTpECNCHHS IMOAXOMOB K OTOOPY M CTPYKTYPHUPOBAHHUIO €ro
coJiep KaHHusl, IPEJICTABICHHOTO B IPOrPaMMe 10 OMOIOTHH.

Pabouas mporpamma oGecrieunBaeT (GopMHpOBaHUE O0YUAIOIIMXCS MPEACTABICHUN O
HAay4yHOM KapTWHE MUpa; pacuiMpseTr U o0oOuaeT 3HaHUS O JKUBOM mpupoze, eé
OTJIMYUTEIIBHBIX IIPU3HAKAX — YPOBHEBOM OpPraHU3ALMU U DBOJIOLUH; CO3MAET YCIOBHUS
JUISI: TIO3HAHUS 3aKOHOB JKUBOW MPUPOJIbI, (POPMHUPOBAHUS (PYHKIIMOHATBEHON IPaMOTHOCTH,
HABBIKOB 3JI0pOBOTO W 0Oe3zomacHoro oOpa3a KHU3HH, OHKOJOTMYECKOrO MBbIIUICHHUS,
LIEHHOCTHOT'O OTHOILICHUS K KUBOU IIPUPOJIE U YEIOBEKY.

Bonbmioe 3HaueHune ydeOHBIN mpenMeT «buonorwms» WMMeeT TakkKe UIsl pEIICHUs
BOCITUTATENIBHBIX M PAa3BHBAIONINX 337ad CpPelHEro oomiero oOpa3oBaHUs, COLMAIN3AINH
oOyuatormxcsi. M3yuenume Owuomormu oOecmeyuBaeT YCIoOBUS uid  (popMupoBaHUs
MHTEJUICKTYAIbHBIX, KOMMYHHKAIIMOHHBIX M HMH(OPMAIMOHHBIX HABBIKOB, JCTETHUECKOU
KYJIBTYpPBI, CIIOCOOCTBYET WHTETpali OMOJOTMYECKHX 3HAHWH C TMPEICTaBICHUAMHU U3
Ipyrux y4eOHBIX MPEAMETOB, B YaCTHOCTH, (M3MKH, XMMHUU U Teorpaduu. Ha3zanubie
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MOJIOXKEHUS O MpeJHa3HaueHUU y4eOHOoro mnpenmera «buonorus» cocTaBUIM OCHOBY MJif
ONpeJeNIeHuss TMOAXO0J0B K OTOOPY M CTPYKTYPUPOBAHHIO ero COJIepPKaHMUS,
MPE/ICTaBJICHHOTO B IaHHOM MporpaMMe.

CTpyKTypupOBaHHUE COJIEPKaHUS y4eOHOro MaTepuaia B IpOrpaMMe OCYILECTBICHO C
y4€TOM NPUOPUTETHOTO 3HAUEHUS 3HAHUNH OO0 OTJIMYMUTENbHBIX OCOOEHHOCTSAX IKUBOU
IIPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMHU U SBOJIONMHU. B COOTBETCTBUM € 3TUM B CTPYKTYypE
yueOHoro mnpeamera «buosOrHs» BbIAEIEHBl CHEAYIOLIUE COJEp/KaTeIbHbIE JIMHHUM:
«buonorus kak Hayka. MeTroabl HaydHOro TMo3HaHUs», «Knerka kak Owuosornyeckas
cucreMa», «OpraHuzM Kak Ouojorumueckas cucremay, «Cucrema U MHOroobpasue
OpPraHUYECKOro Mupa», «OBOJIIOLMS JKUBOW HPUPOIB), «IKOCUCTEMBI U MPUCYILIUE UM
3aKOHOMEPHOCTH.

HOEJIb U 3AJAYU U3YUEHUSA YYEBHOI'O IIPEIMETA «BUOJIOI'USD»

[lenp m3ydenus ydeOHOrO mpenamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHUC
00yJaroNMMHCS 3HAHUSMHU O CTPYKTYPHO- (PYHKIIMOHAJILHOW OpPraHU3aIllUU JKUBBIX CUCTEM
pa3HOTO paHra W NPUOOpPETECHHUE YMEHHWHA HCIOJIb30BaTh 3TH 3HAHUS IS TPAMOTHBIX
JNEHCTBUN B OTHOIICHUH OOBEKTOB JKMBOW MPHUPOABI U PEIICHUS PA3TUYHBIX JKU3HCHHBIX
poOJeM.

Joctrxenue nenu usydeHus: yueoHoro npeamera «buonorus» Ha 0a30BOM ypoBHE
o0ecrieunBaeTCs pelIeHrueM CIeaAYIOINX 3a1au:

— OCBOCHHE OOYYaIOUIMMUCS CHUCTEMBbl 3HAHUM O OHUOJOTUYECKUX TEOPHSX,
YUYEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, IMpPaBUiaX, CIYKaIlUX OCHOBOM s
dbopMUpOBaHHS TIPEACTABICHUNH O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa; O METO/ax
HAyYHOTO TMMO3HAHMS; CTPOCHUU, MHOTOOOPAa3UU M OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOTO
YPOBHS OpraHu3alliM; BBIJAIOMIMXCS OTKPBITUSIX M COBPEMEHHBIX HCCIEAOBAHUIX B
Onooruy;

- dbopMupoBaHre y 0O0y4arouuxcs IO3HABATEIbHBIX, HMHTEJUICKTYalbHBIX H
TBOPUYECKHUX CIMOCOOHOCTEW B MPOIECCE aHaln3a JIAaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTHUHU
HAay4YHbIX B3IJISIOB, MJEH M TOAXOJ0B K H3YYEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIuu;

- CTaHOBIIEHWE Yy oOydJarommxcs oOmel KyiabTypbl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATh U OIEHWUBATH SIBJICHHS OKPYXAIOIIETO MHpa
YKUBOM MIPUPOJIbI HA OCHOBAaHUH 3HAHUI U OMBITA, TOJYYECHHBIX MIPU U3y4ECHUHN OUOJIOTHH;

— dbopMupoBaHre y O0Oy4aromMxcs YMEHUU WJUTFOCTPUPOBATh 3HAYCHHE
OMOJIOTUUECKUX 3HAHUM B MPAKTHUYECKOMN JEATEIbHOCTU YeJIOBEKa, Pa3BUTUU COBPEMEHHBIX
MEJUIIUHCKUX TEXHOJIOTUM U arpoOUOTEXHOJIOTHA;

— BOCIIUTaHUE YOEXKIEHHOCTU B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIBI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUSI K HEW, COONIOACHUSI dTUYECKUX HOPM
IIPH MPOBEJICHUH OMOJIOTUYECKUX HCCIICIOBAHUI;

— OCO3HAHUE IIEHHOCTH OHWOJIOTMYECKUX 3HAHUM [JI1 TIOBBIMICHHS YPOBHS
AKOJIOTUYECKON KYJIbTYPHI, J1s1 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- MpUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCETHEBHOM KXU3HU JJIs
OLICHKM IIOCJICACTBUM CBOEH JAEATEIBHOCTH II0 OTHOLICHUIO K OKpYXalollew cpene,
COOCTBEHHOMY 3/I0POBBIO; 000CHOBaHME U COOIIOICHNE Mep MPOPHIAKTUKNA 3a00IEBaHUN.



MECTO YYEBHOI'O IIPEJJMETA «BHOJIOT'USI» B YYEBHOM IIVIAHE

Bcero Ha usydenue ydeOHOro mpeamera OHUOJIOTHS Ha YPOBHE CPEIHETO
obmero obpaszoBanusi otBoguTcsa 68 yacoB B 10 kmacce - 34 yacoB (1 yac B
Heneno), B 11 kimacce - 34 gacos (1 yac B Heneno).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEMETA

PaGowas mporpamma dYETKO OpHEHTMpPOBAHA Ha BBIOJHEHUE TPEOOBAHMUH,
ycra"aBiuBaeMbix PI'OC COO k pe3ynbrataM OCBOEHHUSI OCHOBHOM 00Opa3oBaTeIbHOU
IPOTPaMMBI: JINYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUYHOCTHBIX pE3yJIbTATOB OCBOEHUS NpeaMeTa «bUOoJIOTHs BBIIECIECHBI
CIIEIYIOLIME COCTABJISIOLIME: OCO3HAHME OOYYaroIIMMHCS POCCHUHCKON TIpaklaHCKON
UJEHTUYHOCTH — F'OTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOINPEIEICHUIO,
HAJIMYME MOTHUBAIMM K OOY4YEHMIO OMOJIOTHH, LIEJIEHANpPaBIECHHOE Pa3BUTHUE BHYTPEHHHUX
yOeXKIeHU JUYHOCTM HAa OCHOBE KIIIOYEBBIX ILIEHHOCTEH M HCTOPUYECKUX TpaauLUN
pa3BUTHA OMOJIOTMYECKOrO 3HAHMS, TOTOBHOCTh M CIOCOOHOCTh  OOy4Yarommxcs
PYKOBOJCTBOBAaTbCSI B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMM,
OPUCYIIUMH  cUCTeMe OHOJIOTMYECKOro  OOpa3oBaHUs, HAJIUYUE  IKOJIOTUYECKOTO
MIPABOCO3HAHHUS, CIOCOOHOCTH CTABUTh LEIH U CTPOUTD KUZHEHHBIE IJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl JOCTUTAIOTCS B EAMHCTBE Y4YEOHOW W BOCHHUTATEIBbHOMN
JIEATENIBHOCTA B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCHIUCKUMHU COLMOKYJIBTYPHBIMU W
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMHU, IPUHATHIMUA B POCCUHACKOM OOIIECTBE MPAaBUIAMH U
HOpMaMU MoBeeHUs. JINYHOCTHBIE pe3yIbTaThl OCBOCHUS Y4eOHOTO mpenMera «buomorus»
JOJKHBI  OTpa)kaTh TOTOBHOCTh W CHOCOOHOCTH OOYYaromMXcs PYKOBOJCTBOBATHCS
chopMupOBaHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CUCTEMOM I[EHHOCTHBIX OpPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHHUX YOEKJICHHM, COOTBETCTBYIOIIMX TPATUIIUMOHHBIM I[EHHOCTSIM
poccUiicKoro OOIIECTBa, pacHIMPEHUE >KU3HEHHOTO OMbITa M OMbITA JIEATEILHOCTH B
MPOLECCE pealn3alii OCHOBHBIX Ha- MPABJICHHN BOCHUTATEIbHOW IEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

2PaANHCOAHCKO20 60CRUMAHUA

- c(hOpMUPOBAHHOCTh AKTUBHOM TPAXKJIAHCKOM TMO3UIMK  OOYdYaroIIerocs,
TOTOBOTO M CIOCOOHOTO MPHUMEHSATH MPUHIUIBI W TpaBuia 0e30MacHOrO TMOBEICHUS B
TEYCHHUE BCEH JKU3HU;

- OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX MPaB U 00s13aHHOCTEHN, YBaXKEHHUE 3aKOHA
Y TIPaBOMOPSIIKA;

- FOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIBHOCTH TMPU CO3JaHUHU
y4eOHBIX TIPOEKTOB, pEHICHUH YYeOHbIX U TIO3HABATENIbHBIX 3a/lady, BBITIOJHEHUU
OMOJIOTUUECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIMIO 10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

- YMEHHE YYHUTHIBAaTh B CBOUX JEUCTBUSAX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJCICTBUS JIIOJIEM C pa3HbBIMU YOEXKICHUSIMHU, KYJIbTYPHBIMU IEHHOCTSIMU U
COLIMAJIBLHBIM TTOJI0KEHUEM;



- FOTOBHOCTb K COTPYAHMYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHHUS
yueOHbIX, MO3HABATEIbHBIX M HCCIIEJOBATEIbCKUX 3aay, YBRXUTEIHHOI'O OTHOLICHMS K
MHEHMIO OIIIIOHEHTOB P 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COIEPIKAHUS;

- TOTOBHOCTb K TYMAaHUTapPHOU U BOJIOHTEPCKOMN ACATEIBHOCTH;

nampuomu4ecKo20 60CHUMAaHUA

- c(OPMHUPOBAHHOCTh POCCUICKONW Tpa’kJaHCKOW HICHTHMYHOCTH, YBAXKEHUS K
CBOEMY Hapojlly, MamsTH 3alUTHUKOB Poaunsl u OoeBbiM moasuram l'epoeB OteuecTsa,
ropaocTtu 3a cBoro Ponmny um Boopyxénnble cunbl Poccuiickoit denepannn, mpouuioe u
HacTosIlee MHOIMOHAMOHAIBHOIO Hapoaa Poccun, poccuiickoit apmuu u piora;

- LIEHHOCTHOE OTHOLICHHWE K IMPUPOJHOMY HACIEAMIO U NaMATHUKAM NPUPOIBI,
noCTKeHUsAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;;

- CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTa- HOBJIEHHE U
pa3BuTHE OMOJIOTMH, NOHMMAHUE 3HAYEHUs OMOJOTMM B NMO3HAHUM 3aKOHOB IPHUPOJIBI, B
YKU3HU YEJIOBEKa U COBPEMEHHOTO O0IEeCTBa;

- uaeiiHass yOexAEHHOCTb, TOTOBHOCTb K cCiyXeHuto OTeyecTBy M €ro
3aIUTe, OTBETCTBEHHOCTS 32 €ro cyAb0y;

0YX06HO-HPABCMEEHHO20 60CNUMAHUA

- OCO3HAaHHE JyXOBHBIX ILIEHHOCTEHM POCCHHWCKOTO HApoJa U POCCUHCKOIO
BOMHCTBA;

= c(OPMHUPOBAHHOCTh LIEHHOCTH O€30IaCHOTrO TIOBEACHHUS, OCO3HAHHOTO U
OTBETCTBEHHOI'O OTHOUIEHHS K JMYHOW O€30MacHOCTH, O€30MacHOCTH JAPYIHX JIOACH,
00111ecTBa ¥ TOCYIapCTBa;

- CIIOCOOHOCTD OIIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEUICHUS;

- 0CO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOSHHUE YCTOMUMBOrO Oy IyIIero;

- OTBETCTBEHHOE OTHOILLEHUE K CBOMM pOJMTENSAM, CTaplIEMy IOKOJIEHHUIO,
ceMbe, KYJIbType W TpagulMsM HapoaoB Poccum, mnpuHsTHE HICH BOJOHTEPCTBA U
JI0OpOBOJIHLYECTBA;

- ICMemu4ecko20 60CRUMAHU

- ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

- NOHMMAaHKHE SMOIIMOHAIILHOTO BO3ACHCTBUS )KMBOU MPUPOABI U €€ LIEHHOCTH;

- FOTOBHOCTh K CaMOBBIP@XEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
NPOSBIIATH KAU€CTBAa TBOPUECKON JIMUYHOCTH;

Qusuueckozo 6ocnumanus:

— NOHMMAaHUE W pealu3alus 310pOBOro M 0Oe3omacHOro oOpasa KU3HU
(310poBO€ MUTaHUE, COOIIOJEHUE TUTMEHUYECKUX IMPaBUI U HOPM, cOallaHCHPOBAHHBIN
PeXUM 3aHATHMA M OTHBIXa, peryiasipHas (¢u3ndeckass aKTUBHOCTH), OEpeKHOro,
OTBETCTBEHHOI'0O M KOMIETEHTHOIO OTHOILIEHUS K COOCTBEHHOMY (u3mueckomy u
IICUXUYECKOMY 37I0POBBIO;

- [IOHUMAHUE [EHHOCTH MPaBWI HMHAMBUAYAIBHOIO M  KOJUIEKTUBHOIO
0€30IMacHOr0 NOBEACHUS B CUTYalUAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIOCH;

- OCO3HAHME TOCIEJACTBUN M HEMPHUITHE BPEIHBIX MPUBBIYEK (yHOTpeOseHus
AJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

mpy008020 60CHUMAHUSA'



- TOTOBHOCTh K TPYIy, OCO3HAHHME 3HAYMMOCTU TPYAOBOH AESITEIHLHOCTH IJIs
pa3BUTHA  JUYHOCTH, OOIIeCTBA M  TOCyJapcTBa, OOeCHedYeHHs  HaAIMOHAJIbHOM
0€30I1aCHOCTH;

- FOTOBHOCTh K OCO3HAaHHOMY M OTBETCTBEHHOMY COOJIOJEHUIO TpPeOOBaHUM
0€30MacHOCTH B MPOLIECCE TPYAOBOH AEATEITHHOCTH;

- UHTEpEC K pa3nuuHbiM cdepaM  TpodecCHOHAIBHONW — AEATeNbHOCTH,
TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M caMOOOpa30BaHUIO HAa MPOTSHKEHHUU BCeil
KU3HU;

9IKONI02UUECKO20 60CRUMAHUSL.

- HKOJIOTUYECKH IIeJIECO00pa3HOE OTHOIIEHHWE K MPUPOAE KaK HC- TOYHUKY
JKU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHNS,

- MOBBIIICHUE YPOBHSI HKOJOTUYECKOW KYJIBTYpPbl: TPHOOpPETEHHE OIbITa
IJIJAHUPOBAHUA TOCTYNKOB M OLEHKM HMX BO3MOKHBIX IOCIEJACTBUN ISl OKpYKaroIliei
Cpebl;

- OCO3HAHHE TJOOAIBHOTO XapakTepa SKOJOTHUECKUX MpoOJieM U IMyTed HX
pelIeHHUS;

- CIOCOOHOCTD UCIIOIB30BaTh IpHOOpETaeMble MPH U3YUEHUN OMOJIOTHH 3HAHUS
U YMEHHS TPU PEIICHHH MpoOjeM, CBSI3aHHBIX C PAIMOHAIBHBIM IPUPOIOTIOIb30BaHUEM
(cobmroieHre paBUil TIOBEACHUS B MPUPOJIC, HAMPABICHHBIX HA COXPAaHEHUE PAaBHOBECHUS
B DKOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, OMOchephl);

- AKTUBHOE HENpPUSTUE JEWUCTBUM, TPUHOCIIIMX BpEd OKpYyXKaro- IIeH
MPUPOJTHON  cpele, YMEHHE IIPOTHO3UPOBATh  HEOJAroNpUATHBIC  IKOJOTHUYCCKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILLIATH HX;

- HaJIMYME€ Pa3BUTOIO SKOJOTMYECKOTO MBIIUICHUS, YKOJOTHYECKOU KYJIbTYPHI,
OTBITA JICSITEILHOCTH AKOJOTMYECKOM HAMpPaBIEHHOCTH, YMEHHSI pPYKOBOJACTBOBAThCS UMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAJIBLHOW MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
MPAKTUYECKOU AEATETBHOCTH HKOJOTMYECKON HATPABICHHOCTH;

UECHHOCMU HAYUHO20 NO3HAHUA:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO CO- BPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKH U OOILIECTBEHHOH Mpak- TUKU, OCHOBAHHOIO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE S3BIKOBOM M YMTATEIIBCKOM KYJIbTYpBI KaK CpEICTBa
B3aUMOJCHCTBHS MEXKAY JIFOJbMHU U ITO3HAHUS MUPA;

— NOHMMaHHe creuuuku OHOJOTMM KaK HayKH, OCO3HaHHEe €€ pojau B
dbopMUpOBaHUM  pAIMOHAJIBLHOTO  HAYYHOTO  MBIIUICHHUS, CO3/JaHUU LIETOCTHOTO
npeaCcTaBiIeHUs] 00 OKPYKArOIIeM MUpPE KaK O €JMHCTBE MPUPOIBI, YeJIOBeKa 1 O0IIEeCTBa, B
MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEW M pEIIEHUH NMPOOJIEM COXpaHEHHs MPUPOIHOTO
paBHOBECHS;

— yOeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTHM Ui COBPEMEHHOW IMBUIM3ALUU:
oOecriedyeHUs] HOBOI'O YPOBHA  pa3BUTHUA  MEIULUHBI, CO3[aHUS MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pelIaTh PECypCHbIE MPOOJIEMBbl Pa3BUTHS  YEIOBEUECTBA;
MOKCKa MyTel BBIXO/A U3 IIO0ATBHBIX SKOJIOTHYECKUX MpobsieM U oOecriedeHus nepexoa
K YCTOMYMBOMY DPa3BUTHIO, PALMOHAJIBLHOMY HCIIOJIIB30BAHUIO INPUPOAHBIX PECYPCOB H
(opMHPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

- 3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJOIMYECKUX 3HAHMH B LEJIX
HOBBIIIEHUST OOLIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOI I'PaMOTHOCTH KaK COCTaBHOW 4acTH
($YHKIMOHATEHOW TPaMOTHOCTH 00ydaronxcs, GOpMUPYEMOH MPU U3y4eHUN OMOJIOTHH;
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- IIOHUMAHHUE CYIIHOCTH METOJOB ITO3HAHMS, UCIIOJIIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CMOCOOHOCTh MCHOJb30BaTh MOJydyaeMble 3HAHMS JUIsl aHaiu3a U OOBSCHEHUs
ABJICHUW  OKPYXAOLIEro MHUpa U INPOUCXOTAIIMX B HEM HU3MEHEHUM; YMEHME JelaTh
000CHOBaHHbBIE 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (PAaKTOB U UMEIOLIUXCS TaHHBIX C LENbI0
IIOJIy4EHUS TOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUSA ISt
pernieHus mpodeM B pealibHbIX )KU3HEHHBIX CUTYAIUSIX; UCCIEI0BATENbCKYIO IEATEIbHOCTD
VH/JVBH1yaJIbHO U B TPYIIIIE;

- FOTOBHOCTH M CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHMIO U
caMoO0Opa30BaHUIO, K AaKTUBHOMY TMIOJIYYEHUIO HOBBIX 3HaHUN 1O OWOJNIOTHH B
COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTSIMHU.

- OCO3HAaHME IEHHOCTH HAyYHOM NESITEIBHOCTH, FOTOBHOCTH OCY- IIECTBIATH
IIPOECKTHYIO U UCCIEN0BATEIBCKYIO IEATEIBHOCTh HHANBUAYAJIBHO U B TPYIIIIE;

- TOTOBHOCTh M CIHOCOOHOCTh K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY TMIOJIYYEHUIO HOBBIX 3HaHUU 1O OWOJIOTHH B
COOTBETCTBUU C )KM3HEHHBIMH IMOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHele pe3yiabTaThl  OCBOEHHMS  ydeOHoro  mpenmera «buomorus»
BKJIIOYAIOT:  3HauUMble i (OPMHpPOBAHUS  MHUPO-  BO33pEHHUs  OOyYaromMXcs
MEXIUCIUITUHAPHBIE  (MEXMpPEIMETHbIE)  OOIIEHAYYHbIE  TOHSTHS,  OTpaKaroIllue
LEJIOCTHOCTh HaAYYHOM KapTUHBI MUpa M CIELU(PUKY METOJOB IMO3HAHMS, UCIIONb3YEMBIX B
€CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUsl, SBJIEHUE, MPOILECC, CUCTEMA, HAYYHbIH (akT,
NPUHIINIT, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJ0BaHue, HaOII0/ICHUE,
U3MepeHue, IKCIEPUMEHT U Jp.); YHHBEpcalbHble yueOHblEe NEHCTBUS (ITO3HABaTEIbHbBIC,
KOMMYHUKATHUBHBIC, PETYJSTUBHBIC), oOecneunBarone GopmMupoBanue (yHKIIMOHAIBHOU
IPaMOTHOCTH M COIMAJIbHOM KOMIETEHLUH OOYYarOIIMXCs; CIOCOOHOCTh OOYyYarOIIMXCs
UCIIOJIb30BAaTh ~ OCBOEHHBIE  MEXIWCLUHUIUIMHAPHBIE, MHUPOBO33PDEHUECKUE 3HAHUA U
YHHUBEpCaJIbHbIE Y4eOHbIE ICUCTBHSI B IO3HABATEILHON U COLMATILHOM MPaKTUKE.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eliCTBHSA:

Oa3oenle 0cuuecKue Oelucmeust:

- CaMOCTOSITEIFHO  (OpPMYIUPOBaTH W aAKTYaJU3UpOBaTh  MPOOJIEMY,
paccMatpuBaTh €€ BCECTOPOHHE;

- WCIIONIb30BaTh TPH OCBOCHUW 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanmu3a, CcUHTE3a, CpaBHEHUs, KiaccuuKanuu, oO0O0OIIeHNsS), PaCKPHIBATh CMBICI
OMOJIOTUUECKUX TMOHATHI (BBIIEIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBSI3U C
JPYTHMH TTOHSATUSAMU;

- ONpeNeNsATh 1LeNd JeSITeNIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTH>KEHUS, COOTHOCUTD PE3YyJIbTaThl ACSITEIbHOCTH C OCTABICHHBIMU 1EISIMU;

- UCIIOJIb30BAaTh OMOJIOTUYECKUE TOHSATHUS JJISI OObSCHEHHs (DaKTOB U SIBIICHUUN
YKHUBOU TIPUPOJIBIL;

- CTPOUTH JIOTHYECKUE pPACCYXKJEHUS (MHAYKTUBHBIC, JEIyKTUBHBIC, IO
aHaJOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PACCMATPUBAEMBIX SIBIICHUSX,
(GbopMyITHPOBATH BHIBOJIBI M 3AKITFOUCHHSI;



- MPUMEHSITh CXeMHO-MOJICTIbHBIC CPEACTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX
CBsI3eH M OTHOIICHUH B W3y4aeMBbIX OMOJOTHMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHIA
pa3HOro pojia, BBISBJICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX HICTOYHHUKAX;

— pa3pabaThiBaTh IUIaH pEHICHUs MPOOJEMBbl C Y4ETOM aHallM3a UMEIOIINXCS
MaTepHUATLHBIX U HEMATEPHUATLHBIX PECYPCOB;

- BHOCHUTH KOPPEKTHBHI B JCSATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YIbTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIICICTBUH IEATEIBHOCTH;

- KOOPJMHUPOBATh W BBINOJIHATH pabOTy B YCIOBUSAX  pPEaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOWHUPOBAHHOTO B3aUMOJICHCTBHS,

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM;

0azoevie uccnedosamenvcKue 0eiCmeus:

- BJIa/IETh HAaBBIKAMM YUEOHO-UCCIIEIOBATENBCKON U MPOEKTHOM NEATEIBbHOCTH,
HaBbIKAMU  paspelieHus mpobieM; o0naaath CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOIOB PpELIEHUs NPAKTUYECKUX 3a/1ad, I[PUMEHEHUIO
pa3IMYHbBIX METOAOB [103HAHNUS;

- WCIIOJIB30BAaTh PA3JIMYHBIE BUABI JEATEIBHOCTH [0 IIOJYYEHHIO HOBOI'O
3HaHMSI, €r0 MHTEPIpPETALHNH, TPeoOpa30BaAHUI0 U NMPUMEHEHHUIO B y4€OHBIX CHUTYyalUsX, B
TOM YHCJI€ TIPU CO3JJaHUM YUE€OHBIX U COLIUATBHBIX TPOEKTOB;

- (dbopMUpOBaTh Hay4HbBIN TUIl MBILUICHUS, BIaJAE€Th HAyYHOU TEPMHHOJIOTHEH,
KJIIOYEBBIMH MOHATUSMU U METOJIAMU;

- CTaBUTh U (GOPMYIHpPOBaTH COOCTBEHHbIE 3aJadd B 0OOpa3oBaTEIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

- BBISBJIATh IIPUYMHHO-CIECACTBEHHBIE CBSI3M M aKTyaJu3UpoBaTh 3ajady,
BBIIBUTATh THUIIOTE3y €€ pelIeHMs, HaXOAUTb apryMEHThbl IJs JIOKA3aTeIbCTBA CBOUX
YTBEPKIAEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

- AQHAIM3UPOBATh IIOJIYYEHHbIE B XOJAE pEUICHMs 3aJaud  pe3yJIbTarhl,
KPUTHYECKH OLEHUBAaTh MX JOCTOBEPHOCTh, IPOTHO3UPOBATh M3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- JTaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHHWBATHh MPHUOOPETEHHBIHN OIBIT;

- OCYILIECTBIISITh IEJICHANIPABICHHBIA MOUCK IEpeHoca CPEeACTB U CHOCOOOB
NecTBUA B MPO(GECCHOHAIBHYIO CPEy;

- YMETh MEPEHOCUTh 3HAaHWSA B TO3HABATENIbHYI0 M MPaKTUYECKYI0 00JacTu
KU3HEACATEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

- BBIIBUTaTh HOBBIE WJIEH, MpEAJaraTb OPUTHMHAJIBHBIE MOAXOABI U pPELIEHUs,
CTaBUTh IIPOOJIEMBI U 331a4H, JONYCKAIOLUE AIbTEPHATUBHBIE PELICHMS;

paooma c ungopmayuei:

- OpUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(MOpMamu (TeKcTe y4eOHOTO
ocoOusi, HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTUYECKUX CIOBApSIX M CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3axX JaHHBIX, B MHTepHETE), aHAIM3UPOBaTh MH(DOPMAIMIO Pa3TMYHbIX
BUJIOB © (GOpM MpeiacTaBICHHs, KPUTUYCCKH OIICHMBaTh €€ JOCTOBEPHOCTh U
HEMIPOTUBOPECUNUBOCTH;

- dbopMyITHpOBaTh 3aNIPOCHl U TPUMEHSATHh Pa3JIMYHbIC METOJBI MPU MOMCKE M
oTbope bromornueckoit nHGopMaIuu, HeOOXOAMMOM /IJIs BHITIOTHEHHUS YI€OHBIX 3a]1a4;

- nprOOpPETaTh ONBIT HKCIOIB30BAaHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpY aAKTHBHOTO WCIOJI30BAHUS  Pa3IMYHBIX

IIOMCKOBBIX CUCTEM,;
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- CaMOCTOATENBHO  BBIOMpPATh  ONTHMANbHYIO  (OpMy  MpelnCTaBICHUS
ounonornueckoit nHGoOpMaIuu (CXembl, TpapuKH, TUarpaMMbl, TaOIUIIbI, PUCYHKH H JIP.);

- UCIIOJIb30BaTh HAYUYHBI SA3BIK B KauecTBE CpeICTBa Mpu padoTe ¢
Onosornyeckor MHPOpPMAIMEN: TPUMEHSITh XUMUYECKHEe, (PU3NIECKIE U MaTeMaTHIECKUE
3HAKK WU CUMBOJBI,  (QopMmyibl, abOpeBUaTypy, HOMEHKIATYpPY, HCIIOJIb30BaTh U
peoOpa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH;

- BJIQJIeTh ~ HaBBIKAMHM  pacllo3HAaBaHUA M 3alIUThl  HHOpMAIUH,
MH(OPMALIMOHHOM 0€301aCHOCTH JTNYHOCTH.

KOMMyHHKaTI/IBHble YHuBEpPCaJIbHBIC HeﬁCTBHﬂ:

oowenue:

— OCYIIECTBIIATh KOMMYHHUKAITUH BO BCeX cepax KU3HU; aKTUBHO y4acTBOBATh
B JIMAJIOTE WJIM JUCKYCCHH TI0 CYIIECTBY 00CYXIaeMOil TeMbl (yMEHHE 3aJlaBaTh BOIPOCHI,
BBICKA3bIBATh CYXKJCHHUS OTHOCUTEIHHO BBHITIOJIHCHHS IpejiaraeéMoi 3a Javd, YIUTHIBATh
WHTEPECHI U COTJIACOBAaHHOCTH MO3UIIUN JPYTUX YYACTHUKOB JUAJTOTA UIH TUCKYCCUH);

— pacrio3HaBaTh HeBepOallbHBIE CpeicTBa OOIIEHUS, TMOHMMaTh 3HAYCHHUE
COITMATBHBIX 3HAKOB, MPEANMOCHUIOK BO3HHMKHOBEHHS KOH(JIMKTHBIX CHUTYyallMi; YMeETh
CMATYaTh KOH(DJIUKTHI U BECTU TIEPETOBOPHI;

— BIIQJICTh PA3JIMUYHBIMU CIIOCOOaMM OOIIEHUSI W B3aUMOJICUCTBUS; TOHUMATh
HaMEpEHHUs APYTUX JIOJICH, MPOSBIATh YBAKUTEIHHOE OTHOIIEHHE K COOCCEAHUKY U B
KOpPpeKTHOH hopme (opMyIHPOBATH CBOM BO3PAKCHUS;

— Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BAaHUEM
S3BIKOBBIX CPEJICTB;

coemecmuasn 0eameabHOCHb:

— MOHUMATh W HCMOJB30BaTh MPEUMYIECTBA KOMAHIHOW M WHIUBUAYaJbHOU
paboThl TpU pelieHud OUOJOTHYECKONW MpoOeMbl, OOOCHOBBIBATH HEOOXOJAUMOCTh
NPUMEHEHHSI TPYIITOBBIX (HOPM B3aUMOICUCTBUS MPU PEIICHUN yueOHOM 3a/1a4H;

- BBIOMpATh TEMATHKy M METOAbl COBMECTHBIX JCUCTBHA ¢ y4&€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO UJeHa KOJUICKTHBA,

— NpUHUMATh 1€lb  COBMECTHOW  JCSATEIBHOCTH,  OPraHU30BBIBATH U
KOOPJIMHHUPOBATH JACHCTBUSI TIO €€ TIOCTUKEHUIO: COCTABIATh TUIaH JEHCTBHM, paclpeensiTh
pOJU C Y4ETOM MHEHUI YYaCTHUKOB, OOCYKJIaTh PEe3yIbTaThl COBMECTHOU pabOTHI;

- OIICHUBATh KaYECTBO CBOETO BKJIAJa U BKJIAJa KaXKJIOTO YYaCTHHUKA KOMAaH]IbI B
001IHii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

- nmpeasiaraTh HOBBIE TMPOEKTHI, OIEHWBATh UJAEHU C TO3WIUU HOBU3HBI,
OPUTMHAIILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

- OCYILECTBIIATh MO3UTUBHOE CTPATETMUECKOE€ TOBEJEHUE B Pa3IUYHBIX
CUTYAIUsX, MPOSBIISITH TBOPUECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM;

PeryasiTuBHbIC YHHBeEpPCAJbHbIC YUeOHbIE 1eHCTBHUSA:

CaMOOpraHu3anus:

- UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS [UIS BBISBICHHS MpoOiIeM U HX
pelIeHUs B )KU3HEHHBIX M YUeOHBIX CUTYAIIHIX;

- BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKHMX 3HAHWUN IIENICBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHMSX M IIOCTYINKAax [0 OTHOLICHHUIO K >KUBOM NIPHUPOLAE, CBOEMY
3I0POBBIO U 3J0POBBIO OKPYKAIOIINX;
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- CaMOCTOSITEIbHO OCYIIECTBISATh IMO3HABATEIBHYIO JIESITEIbHOCTD, BBISBIIATH
npoOsieMbl, CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHbIE 3aJadyd B 00pa3zoBaTeIbHOU
JIEATEIIbHOCTU U KU3HEHHBIX CUTYaLUsX;

- CaMOCTOSITEILHO COCTABJISITh TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEATIOUTEHUI;

— JIaBaTh OLIEHKY HOBBIM CHUTYallUSIM;

— pacHIMpsATh paMK{ yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAOUYTECHUN;

— JieNaTh OCO3HAHHBIN BHIOOP, ApTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

- OIICHUBATh MPUOOPETEHHBIN OIBIT;

— crocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHHUIO IIMPOKON HPYyAHIHH B
pa3HbIX 00JACTSAX 3HAHMI, MOCTOSHHO MOBBIIIATH CBOW 00pa30oBaTENbHBIA U KYJIbTYpPHBIH
YPOBEHB;

CAMOKOHTPOJIb:

— JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBHI B JESITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

— BIIQJICTh  HaBBIKAMU  TIO3HABATEIbHOW  pedliekcuu  Kak  OCO3HaHUs
COBEPIIAEMBIX JCHCTBUUA W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWH,
UCIIOJIb30BaTh MPUEMBI peIICKCUU AJIs OIICHKU CUTYallUU, BEIOOPA BEPHOTO PEIICHUS;

— yMETh OIICHMBATh PUCKUM M CBOEBPEMEHHO IPUHUMATh pPEHIEHUs M0 MX
CHUKEHUIO;

— MPUHUMATh MOTHUBBI W apPryMEHTHl JPYrUX IMpPU AaHAIW3E€ pPE3yIbTaTOB
JEATETBbHOCTH.

NPUHATHE ce0sl M IPYrux:

— MPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTAaTKH U JIOCTOMHCTBA;

— MPUHUMATh MOTHUBBI W aAPryMEHThl JPYrUX TMpPU aHAIU3E PE3yIbTAaTOB
JIEATENbHOCTH;

- MpU3HABATh CBOE MPABO U MPABO APYTUX HA OUTHOKHU;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TMO3UIINH JIPYTOT0 YEIOBEKa.

ITPEIMETHBIE PE3YJIBTATHI

[IpenmeTtHble pe3ynbTaThl ocBoeHus nporpammbl COO mno Ouonoruu Ha 06a3oBOM
YPOBHE BKJIIOUAIOT crielipuueckue s yueOHoro npeamera «buosorus» HaydHble 3HaHUA,
YMEHHSA M CIOCOOBI JCHCTBUI MO OCBOCHHIO, MHTEPIPETAIIUN U TPEoOpa30BaHHUIO 3HAHUH,
BU/IbI JICATEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUM B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, a TakKe B pEaJbHbIX XU3HEHHBIX CHUTYallUiX, CBSI3aHHBIX C
onosoruen.

10 kaacc
[IpenMeTHBIE pe3yNbTaThl OCBOSHUS Yy4eOHOro mpenMera «bUOJIOTHS» JTOIKHBI
OTpaXKaTh:

— C(l)OpMHpOBaHHOCTb 3HaHHﬁ O MECTC U pO_]'II/I 6I/IOJ'IOFI/II/I B CUCTCMC Haquoro
3HAaHUA CCTCCTBCHHBIX HaYK, B (bOpMI/IpOBaHI/II/I COBpeMeHHOP’I GCT€CTB€HHO-Hay‘IHOI>'I
KapTUHBI MUpa U HAYYHOT'O MUPOBO33PEHHUS; O BKIIAJEC POCCUNCKUX U 3apyOEKHBIX YUEHBIX -
OMOJIOrOB B pa3BUTHE OMOJOTMU; (PYHKIMOHAJIBLHOW I'PAMOTHOCTH YEJIOBEKA JJI PELICHUS
’KM3HEHHBIX 3a/1a4;
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- YMEHHE DPACKpBhIBaTh COACpKAHWE OHMOJIOTHYECKUX TEPMHUHOB U TMOHSITHM:
KU3Hb, KJIETKa, OpraHu3M; MeTabonu3M (OOMEH BEIECTB M MpPEeBpAlllEHUE SHEPIHH),
roMeocTas (camoperynsuus), ypOBHEBas opraHu3anus KUBBIX CHUCTEM,
CaMOBOCTIpOHM3BEZICHHE (PETPOAYKIHNSA), HACIEACTBEHHOCTh, W3MEHYHBOCTh, pOCT U
pa3BUTHE;

- yMEHHE Wu3j1araTh OHOJOTHYECKHUE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs!, LEHTpaJibHas JI0TMa MOJEKYJsipHON Ouomnorumn), 3akonsl (I'. Mengens, T.
Moprana, H. 1. BaBuioBa) u ydeHus (0 LEHTpax MHOTooOpasusi M IMPOHMCXOXKJEHUS
KyJabTypHbIX pactenuii H. W. BaBunoma), ompenensiTe TpaHUIlbl WX NPUMEHUMOCTH K
YKUBBIM CHCTEMaM,;

- YMEHHE BIIAJIETh METOIaMHU HAyYHOI'O MO3HAHUS B OMOJIOTUU: HAONIOACHHUE U
ONHCAaHUE KUBBIX CHUCTEM, TIPOIECCOB W SIBJICHWI; OpTaHM3alus ¥ MPOBEACHUE
OMOJIOTUYECKOTO OSKCIIEPHUMEHTa, BBI- JBW)KCHHE THUIIOTE3bl;, BBIABICHUE 3aBUCHMOCTH
MEXAY  HUCCIEIyeMbIMH  BEJIMYMHAMHU, OOBSCHEHHE  TOJYUYECHHBIX  pEe3yIbTaToB,
UCTIONB30BAHHBIX HAYYHBIX TOHSATHH, TEOPHUH W 3aKOHOB; YMEHHE JeNlaTh BBIBOJBI Ha
OCHOBAHHH TOJTYYEHHBIX PE3yIIbTaTOB;

— yMEHHE BBIICTSATh CYIIECTBEHHBIC MMPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
DYKApUOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH IPOIIECCOB:
oOMeHa BEIIECTB W Tpe- BpallleHUs SHEPTHUH B KIETKE, (POTOCHHTE3a, TUIACTHYECKOTO H
PHEPTreTUIECKOr0 0OMEHa, XeMOCHHTE3a, MUT03a, MelH03a, OTUIOA0TBOPEHUS, pa3MHOXKEHUS,
WHANBUAYAJIHLHOTO PA3BUTHS OpraHU3Ma (OHTOTEHE3);

— yMEHHE MPUMEHATH TOJIYYCHHbIE 3HAHUS Ui OOBSICHEHHs] OMOJIOTHYECKHX
IPOIIECCOB U SIBIICHUH, JJISI IPUHATHUS MPAKTHUECKUX PEHICHUN B TTOBCEIHEBHOW JKU3HU C
1enpio obecnedeHus: 6e30MacHOCTH CBOETO 3I0POBBSI U 37I0POBBSI  OKPY)KAIOIIUX JTFOJICH,
cOOJII0ICHUST HOPM TPaMOTHOTO TIOBEJICHUS B OKPY>KaIOIIel MPUPOTHON Cpelie; MOHUMaHue
HEOOXOJIMMOCTH HCIIOJIH30BaHUS JIOCTH)KEHU COBPEMEHHOW OHMOJOTHUU M OMOTEXHOJOTUM
JUTS PalliOHAIILHOTO MTPUPOIOTIONH30BAHNUS;

- YMEHHE pelaTh »d3JEMEHTapHbIe TEHEeTHYeCKHe 3aJayd Ha MOHO- H
TUTMOpUAHOE  CKpEIIMBAaHUE,  CIEIUIEHHOE  HacJlelOBaHHE;  COCTaBIATh  CXEMBI
MOHOTHOPUIHOTO CKpEIIMBAaHUS s TpeACKa3aHWs HAcleIOBaHHs TMPU3HAKOB Y
OpPTraHN3MOB;

- yYMEHHE BBITIONHATH JIa0OpaTOpHbIE W MpakTHUueckue paboThl, cOOJII0aTh
IpaBWIIa MpH padoTe ¢ y4eOHBIM M JTa00OpPaTOPHBIM 000PYIOBAHUEM;

- YMEHHE KpPUTHUYECKH OILEHWBATh W HWHTEPIPETUPOBATh WH- (POPMAIUIO
OMOJIOTHYECKOTO CONIEpIKaHus, BKIIOYAIONIYIO TICEBIO- HAYYHBIC 3HAHHUS W3 Pa3TUIHBIX
UCTOYHHUKOB (CpeAcTBa MaccoBOW HH(GOpMAMU HAyYHO-TIONMYJSPHBIE MaTepHabl);
ATUYECKHUE ACTIEKThl COBPEMEHHBIX MCCIIEI0BAaHUIN B OMOIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

- YMEHHE CO3/1aBaTh COOCTBEHHBIC ITMCHBMEHHBIE M YCTHBIC COOOIICHMUS,
0000mas  OWOMOTHUYECKYI0 HWH(MOPMAIMIO M3 HECKOJbKHMX HCTOYHUKOB, TPaMOTHO
UCTIOJI30BaTh MOHATUHWHBIN anmapaT OMOJOTHH.

11 kaacc
[IpeameTHbIE pe3yabTaThl OCBOCHHUS ydeOHOro Tmpeamera «bHOJoTHs» HOJKHBI
OTpaXKaTh:

- c(OpMHUPOBAHHOCTh 3HAHUN O MECTE M POJHM OMOJOTHH B CHCTEME HAy4IHOTO
3HAaHUIA CCTCCTBCHHBIX HaYK, B (bOpMI/IpOBaHI/II/I COBpeMeHHOfI GCTGCTBGHHO-HaYQHOﬁ
KapTUHBI MUpPa U HAYYHOTO MUPOBO33PEHUS; O BKJIAJE POCCHMUCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTMU; (PYHKIIMOHAJIBLHOW I'PAMOTHOCTH YEJIOBEKA JJI PELICHUS
’KH3HEHHBIX 3a/1a4;
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- YMEHHUE PACKPBIBATh COJIEpKaHNE OMOJIOrHYECKUX TEPMUHOB U TIOHSTUMN: BUJI,
NOMyJSAUs, TEeHO(MOHA, SBOMIONUS, ABWXKYIME CWiIbl  ((PaKkTopbl)  HIBOJIOLMH,
NPUCIIOCOOJIEHHOCTh ~ OPraHM3MOB,  BHJI000pa3oBaHUE,  HKOJOTHYECKHe  (haKTOpbI,
HKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEAYLEHThI, ILEeMNH MUTAHUSA, SKOJOTHYECKas
nupamujia, OuoreoreHos, ouocdepa;

- yMEHHE Wu3Jaratb OHOJOTHYECKWEe Teopuu (PBOJOLMOHHAS Teopusi Y.
JlapBuHa, CUHTETHYECKasi TEOPHUS IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIIEBOTO
cxoactea K. M. bapa, uepenoBanusi IIaBHBIX HaIlpaBleHUWA WU IyTed 3Bomonuu A. H.
CeBepuoBa, yuenuss o Owuochepe B. U. Bepuanackoro), ompenensitb TpPaHUIBl HX
NPUMEHUMOCTH K KUBBIM CHCTEMAaM,;

- YMEHHE BIIAJIETh METOIaMHU HAyYHOI'O MO3HAHUS B OMOJIOTUU: HAONIOACHHUE U
ONMCAHME IKUBBIX CHUCTEM, IMIPOLIECCOB W SBJICHWI; OpraHu3aluss M IPOBEJICHUE
OMOJIOTMYECKOTO PKCIIEPUMEHTA, BBIJIBUKEHHUE TUIIOTE3bI; BHISIBICHUE 3aBUCUMOCTH MEXKIY
UCCIIElyeMbIMU BEJIMYMHAMH, OOBSICHEHUE IOIYYCHHBIX PE3YJbTATOB, HCIOIb30BAHHBIX
HAyYHBIX TTOHSATUHN, TEOPHUM U 3aKOHOB; YMEHHUE JIEIaTh BHIBOABI HA OCHOBAHHUH MO YYEHHBIX
pE3yJIbTaTOB;

— YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKH CTPOEHUS OUOIOTHYECKUX
00BEKTOB: BUJIOB, MOMYJISIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOT€OIIEHO30B U
HKOCHCTEM; OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM H3MEHUYMBOCTH, €CTECTBEHHOIO
oTOopa, BUI000pa30BaHUs, MPUCITIOCOOIEHHOCTH OPTraHU3MOB, JEHCTBHUS HKOJOTHUYECKHUX
¢bakTOpoB Ha OpraHU3MBI, IEpEeHOCa  BEHIECTB M IOTOKAa HHEPTUU B HKOCHUCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHUN B DKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U
OMOre0OXMMHUYECKUX ITUKIIOB B Ouocdepe;

— yMEHHE MPUMEHATH TOJIYYCHHbIE 3HAHUS Ui OOBSICHEHHs] OMOJIOTHYECKHX
MIPOIIECCOB U SIBJICHUM, JIJISI MPUHSATHUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW JKU3HU C
1espio odecredyeHus: 6€30MacHOCTH CBOETO 3JI0POBbsSl U 37I0POBbSI  OKPY)KAIOIIUX JIIOJIEH,
cOOJII0IEHUSI HOPM T'PaMOTHOTO TIOBEJIEHUS B OKpY’Kalolllel MPUPOIHON cpejie; MOHUMaHue
HEOOXOIMMOCTH MCIIOIb30BaHUS TOCTHKEHUH COBPEMEHHON OMOJIOTHUH ISl PallOHAIBHOTO
MPUPOIOTIOJIb30BAHNS;

- YMEHHE pelaTh 3JIEMEHTApHble OMOJOrMYECKHe 3aJauyM, COCTABJIATh CXEMbl
NepeHoca BEUIECTB M SHEPTUU B AKOCUCTeMax (Lenu MUTaHUs);

- yMEHHE BBHITIONHATH JIa0OpaTOpHbIE UM TMpakTHueckue paboThl, cOONIIOAAThH
IpaBWIIa MpH padoTe ¢ y4eOHBIM M JTa0OpPaTOPHBIM 000PYIOBAHUEM;

- YMEHHE KPUTHYECCKH OIICHMBAaTh UM HWHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO COACpXKaHUS, BKIIOYAIOUIYIO IICEBJIOHAYYHBIE 3HAHMS M3 Pa3TUYHBIX
uctounnkoB (CMMU, wHayuHO-IOMyNSApHBIE MaTEpHaNbl); paccMaTpUBaTh TJI00ATbHBIC
DKOJIOTHYECKHE TMPOOJIEeMBbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHONIEHUIO K HUM
COOCTBEHHYIO MTO3HITHIO;

- YMEHHE CO3/1aBaThb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000mass OMOJOTHYECKYI0 HH(POPMAIMI0O W3 HECKOJIbKUX  HCTOYHHUKOB,  TPaAaMOTHO
MCIIOJIb30BAaTh IMOHATUIHBIA anmnapar OMOJOTHU.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA «bHOJIOTI' U51»
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Tema 1. BuoJsiorusi kak Hayka

buonoruss xak Hayka. CBsi3b OHOJIOIMH C OOIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMH €CTECTBEHHBIMH HayKaMu, (QuiIocopueil, ITUKON, 3CTeTUKOW M mpaBoM. Poib
Ouonoruu B (POPMUPOBAHHWU COBPEMEHHOW HaydyHOW KapTuHbl Mupa. Cucrema
Ouonoruueckux Hayk. MeTonabl TO3HAHUS KUBOM MpUpOJbl (HAOIIOJEHUE, SKCIEPUMEHT,
ONMHCaHHE, H3MEpeHHe, KiaccupuKalus, MOJEITUpOBaHUE, CTaTUCTUYecKas oO0padoTka
JTAHHBIX).

JleMoHCTpanuu:

[Toptpetsr: Y. Jdapsun, I'. Menaens, H. K. Konbios, k. Yorcod u @. Kpuk.

Tabmuie! u cxembl: «MeToIbl TO3HAHUS KUBOM MPUPOIBI.

IIpakTHyeckue padoThbI:

[Ipaktuyeckas pabora Ne 1 «Vcnonp3oBaHHE pa3TUYHBIX METOJOB MPU HU3YyUECHUHU
OMOIOTMYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aI s

JXKusbie cuctemsbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ononoruu. OTIu4ne KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OmocucTEM M HX pa3HooOpa3ue. YPOBHH OpraHU3ald OWOCHUCTEM:
MOJICKYJISIPDHBIA, OPTaHOUJIHO-KJIETOUYHBIA, OPTaHU3MEHHBIW, MOIMYISUOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTEOIIEHOTHYECKHH ), OMOoChepHBIH.

JleMoHCTpanuu:

Tabmuuel 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpPTraHU3ALUHU KUBOU
PUPOBI».

O6opynoBanue: monensb moiekynsl JJTHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOCHHE KJIETKH

XHMMHWYECKUN  COCTaB  KJIETKM. XHMHMYECKHME DJIEMEHTBI:  MaKpPOJJIEMEHTHI,
MUKpO3JieMeHThl. Bosia 1 MuHepanbHbIE BELIECTBA.

@OyHKIMKU BOJIbI 1 MUHEPAJbHBIX BELIECTB B KieTke. [loanep:kaHne 0CMOTHYECKOIO
Oanmanca. benku. CoctaB u cTpoeHHe OENKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3amenumble M 3aMEHMMBbIE aMUHOKHUCIOTBL. AMHWHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOM MOJEKYyNlbl (MepBUYHAs, BTOpUYHAsS, TPETHUYHAs U YEeTBEpTUYHAS
CTPYKTypa). XuMudecKkue cBoicTBa 0enkoB. buonornueckue GpyHkmu O0EIKoB.

depmeHThl — Ounonoruueckue katanuzatopbsl. CTpoeHue (epmeHTa: aKTHUBHBIN
HEeHTp, cyocTpatHas crnenupuuyHocts. Kodpepmentsl. Buramunbl. Otianuus ¢pepMeHTOB OT
HEOpPraHMYECKUX KaTaJnu3aTopoB.

VYrneBoasl: MOHOcaxapuabl (IVIIOKo3a, pubo3a M Je30Kcupudo3a), Arcaxapuibl
(caxapo3sa, JaKTo3a) M moJucaxapuisl (Kpaxmal, IIIMKOTEH, LeJI003a). buonornueckue
(GyHKIUU YTII€BOOB.

Jlunuael: Tpurnuuepusl, Gochomunuael, crepouasl. ['uapodunsHo-rHIpOdHOOHDIE
cBoiictBa. buonornyeckue Qpynkuuu munuaos. CpaBHEHHE YITIEBOJIOB, OCIKOB M JUIHI0B
KaK UICTOYHHKOB DHEPIHH.

Hyxnennossie kucnortsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX
kucinotT. Crpoenne u ynkuun JIHK. Crtpoenmne n ¢ynknmm PHK. Bugst PHK. AT®:
ctpoenne u (pynkuuu. L{utomormss — wnayka o kietke. Kierounas teopuss — mpumep

B3aMMO/JICHCTBUSA UeH 1 PaKkTOB B HAYYHOM MO3HAHUU. MeETO bl U3yUeHUs KIETKH.
Knerka kak uemoctHas >xuBasi cucreMa. OOmiye Npu3HAKW KIETOK: 3aMKHYTas
HapyxHas memOpana, monekyibl JIHK kak renerndeckuii anmapar, cucreMa CHHTe3a Oernka.
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Tumbl KiIeTOK: 3yKapHOTHYeCKas W IpokapuoTHueckas. OCOOCHHOCTH CTpOEHUs
npokapuoTHueckon kietku. Kierounas crenka Gakrepuil. CTpoeHHE >YKapUOTHUECKON
kJeTKkd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, ’KUBOTHON U TPUOHON KIIETKH.

IloBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, WX
bynkuuu. [lnasmatudeckas memOpana, e€ cBoiictBa u ¢yHkumu. llutomnasma u eé
opranoussl. OnHoMeMOpannbie opranouas! kietku: DIIC, anmapat ['oabmaKu, TU30COMBI.
IlonyaBTOHOMHBIE OpPraHOMABl KJIETKHA: MWMTOXOHAPWUH, Iactuibl. [Ipomcxoxnenne
MUTOXOHIpUH U miacTua. Buasl nnactua. HememOpaHHbIe OpraHOMbI KIETKH: pUOOCOMBI,
KJIETOYHBIM ILEHTP, LEHTPUOIU, PECHUYKH, XKIYTUKU. DYHKIUH OpPraHOWIOB KIETKH.
BxiroueHus.

SAnpo — perynaropHslid LeHTp kieTku. CTpoeHue sapa: saepHas 000i0YKa,
KapuoIia3Ma, XpoOMaTHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, /[x. YoTcoH,
®. Kpuk, M. VYunkuuc, P. ®panknun, K. M. bap.

Juarpammbl: «PacrpeneneHue XUMHUYECKUX 3JIEMEHTOB B HEXHBON MPUPOJIE»,
«Pacrnpenenenne XuMHYECKUX AJIEMEHTOB B JKUBOW MPUPOIE».

Ta6aunbr u cxembl: «llepuoguyeckass TabmuIa XUMHUYECKHX DIIEMEHTOBY,
«CTtpoenue Monekynsl Boab», «buocunres Oenka», «CTpoeHHE MOJEKYIbl OeiKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucinotel. JJHK», «Crpoenune monexynsr ATO»,
«CTpoeHHe 5>YKapuOTHYECKON KIETKH», «CTpOCHHE MKHUBOTHOM KIETKW», «CTpoeHne
pacTUTeNbHON KIETKN», «CTpoeHue MpPOKAPUOTUYECKOM KiIeTKW», «CTpoeHue  sapa
KIIETKN», «YTIEBOIbI», «JIunuas».

Jlabopatopnas pabora Ne 1. «/3ydyeHue kKaTaIMTHUECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMIIIa3bl WK KaTanas3bl)y.

Jlaboparopuast padota Ne 2. «M3ydeHue CTpOeHHUs KIETOK PACTEHHM, )KHBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENaparax u X OMUCAHUE.

Tema 4. ’KnzHeaessTeJbHOCTDh KJIETKH

OOmeH BemiecTB, WIM MeTa0oIM3M. AccUMWISANUSA (TUTaCTUYECKUd  OOMEH) W
JACCUMUJIISALIUS (aHEepreTuyecKuil oOMeH) — JIBE€ CTOPOHBI €IUHOrO Ipolecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W JHEPrud B [OHUMaHUU
MeTtabonu3Ma. Tumnbl oOMeHa BellecTB: aBTOTPO(HbIN U rerepoTpodHblid. Ponb ¢pepmeHToB
B OOMEHE BEILECTB U MPEBPALIEHUN SHEPIUU B KIIETKE.

®dotocunte3. CBeroBass U TeMmHOBas (asbl gorocuHte3a. Peaknum doTocuHTE3A.
DddexTuBHOCTh (hoTOCHMHTE3a. 3HaueHUe (OTOCHHTE3a ISl KU3HU Ha 3emie. BrusHue
yCIOBHM cpenbl Ha (POTOCHHTE3 M CHOCOOBI TOBBIMICHHUS €ro TMPOIYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUI

XemocuHTe3. XeMOCHUHTE3UPYIOIe OaKTepuu. 3HaU€HWE XEMOCHHTE3a /I KU3HU
Ha 3emuie.

OHepreTueckuii 0OMEH B KIeTKe. PaciiensieHne BeIIecTB, BBIICTICHHE U
AKKyMYJIMPOBAaHUE DHHEPrud B KJIETKE. OTambl 3HEpreTudeckoro oOMeHa. [ nmkonus.
bpoxxenne u ero Buabsl. KucimopomHoe OKHCIEHHE, WIM KIETOYHOE JIbIXaHHUE.
OxucnurensHoe GochopunupoBanne. IHHEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peaxumu marpuunoro cuHTe3a. I'enermueckas mHpopmanus u JJHK. Peanmmzamms
reHeTH4YecKor mHpopManuu B KieTke. [ eHeTHYeCKuid KOl U ero CBoMcTBa. TpaHCKpUMITUs
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— watpuunbiii cuate3 PHK. Tpancnsmuss — OumocuHTe3 Oenka. DTambl TPaHCISALUU.
KoaunpoBanue amunokuciot. Ponb pubocom B OnocuHTe3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — BHUpYChl. Hctopust otkpeitus Bupyco (..
NBanoBckuif). OCOOCHHOCTH CTPOCHMSI W >KU3HEHHBIA IIMKI BHUPYCOB. baktepuodaru.
bone3nn pacTeHuid, JKMBOTHBIX M 4YEJOBEKa, BbI3bIBa€Mble BUpycamMu. Bupyc
uMmyHoaehunuta venoseka (BUY) — Bozoyautens CIIMla. O6patHas TpaHCKPHUIILIHS,
peBepTasa u unrerpasa. [Ipodunaktuka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpaUMu:
IToprpetsr: H. K. Konbnos, /I. 1. iBanosckui, K. A. Tumupsses.

Tabmuuet u cxembl: «Tunmbl nuranus», «Merabonuzm», «MUTOXOHAPUIY,
«JHepreTuueckuit  oomen», «Ximopormiact», «®Doro cuHTed», «Ctpoenue JIHK»,
«Ctpoenune u (QyHKIUMOHHpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHUecKuil Komy,
«Bupyce», «bakrepuodarn», «CtpoeHue u Ku3HEeHHbIM 1wk Bupyca CIIW/la,
oakrepuodaray, «Permnukarus JHK».

O6opynoBanue: Mopaenu-anumkanun  «Ynsoenune JIHK wu  tpanckpumniusy,
«buocuntes 6enka», «CTpoeHUE KIETKI»; MOJeb CTpykTyphl JTHK.

Tema 5. PazmHoOkeHHe 1 MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KreTouHnslit UK, WKW KU3HEHHBIN UK KieTku. MHTepdasa u mutos. [Ipomeccsl,
nporekaomue B uHTepdaze. Pemnmukaumss — peakuus wmatpuuHoro cunresa JIHK.
Ctpoenue XxpoMocoM. XpOMOCOMHBEIN HA0Op — KapuOTHM. JMIUIOMIHBIN U TariONIHBIN
XpOMOCOMHBIE Ha0opbl. Xpomatunbl. LluTonornueckre OCHOBBI PAa3MHOXKEHUS U
VH]JIUBUIyaJIbHOT'O Pa3BUTHUS OPraHU3MOB.

Henenne xknetkn — muto3. Ctaguu mutos3a. [Ipomecchel, mpoucXoasiume Ha pa3HbIX
cTaausix MuTo3a. buonorndyeckuit cmpicn mutosa. [Iporpammupyemasi rudenb KISTKH —
aroInTo3.

@opMbl pa3MHOKEHUSI OPraHuM3MOB: Oecronoe W mojoBoe. Buasl  Oecnonoro
pPa3MHOXKEHMS:  JCJEHWE  HAJABOE, IMOYKOBAaHME OJHO - ©  MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHHe, BETreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE  KIOHUPOBAaHHE
OpPraHNU3MOB, €r0 3HAYECHUE JIJIS CEJICKIINH.

[TonoBoe pa3MHOMXKEHUE, €ro OTIANYUS OT OECIONOrO.

Meiio3. Ctaguu meiosa. [Iporecchl, mpoucxosiiye Ha cTaausx meiosa. [loBenenue
xpomocoMm B Meio3e. KpoccuHnrosep. buonorndecknii CMbIC U 3HAUEHHUE MEN03A.

I'ameTorenes — mporiecc 00pa3oBaHUs TMOJOBBIX KJIETOK y KUBOTHBIX. [lojoBBIE
JKeJIe3bl: CEeMEHHUKH U sudHUKU. (OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KJIETOK — TaMmeT
(cmiepmaTo3om, SUIEKIETKa) — cHepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS

SUTIEKIIETOK U criepMaTo3ouioB. OmnogorBopenue. [lapTeHorenes.

NunuBuayansHOe pa3BUTHE (OHTOTeHE3). OMOPHOHAIBHOE Pa3BUTHE (AMOPHOTEHE3).
Drarbl SMOPUOHAIEHOTO Pa3BUTHS Y MMO3BOHOYHBIX KHBOTHBIX: NPOOJIEHUE, TaCTPYISINUS,
opra”oreHe3. I[locTaomOproHaNBHOE pa3BUTHE. THUMBI MOCTAIMOPUOHAIBHOTO Pa3BUTHS:
npsiMoe, HempsMoe (JTUYMHOYHOE). BiausHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC YPOJICTRA.

Poct u pa3Butue pacrenmii. OHTOT€HE3 I[BETKOBOTO PACTCHHSI: CTPOCHUE CEMEHH,
CTaJINU Pa3BUTHI.

JdeMoHcTpanum:
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Tabmuubr u cxemsl:  «DopMer Pa3sMHOXEHUSA OpraHu3MoB», «/IBoliHOE
OIUIOJOTBOPEHHE Y ILIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXEHUE PpPACTCHHII»,
«/lenenne kierku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTPOEHUE XPOMOCOMBIY,
«KeTouHBIN UK, «Pennukanus JHK», «Muto3», «Meinos», «lIpsmoe u
HEIpsIMOE pa3BUTHE», «['aMeTorenes y MIIEKONMUTAIOIINX U YesIoBeKay», « OCHOBHBIE CTAaIUU
OHTOTEHE3a.

Obopyoosanue: MHUKPOCKOTI, MUKpOIpEenapaThl «Cnepmaro3ousl
MJIEKOTIUTAIOIIETO», «ANIEKIeTKa MIIEKONUTAOMEro», «KapruoknHe3 B KIIETKax KOpEIIKa
JyKa», MarHuTHas Mojenb-anmummkanus «J/lenenue xmetrkw», monens JHK, monens
MeTada3HONH XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYEeCKHEe PadoThI:

JlaGoparopnast padora Ne 3. «HabOmionenue MuTo3a B KJIETKaX KOHYMKA KOpeIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlabopatopnas pabota No 4. «3ydyeHue CTpOeHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacjieiCTBEHHOCTh U K3MEHYHUBOCTH OPraHU3MOB

[Ipeamer w 3amaun reHeTuku. Vcrtopus pa3BUTHA T€HETUKU. Poyib LUTONOTHH U
SMOPHOJIOTHM B CTAaHOBJICHUW TCHETHUKH. BKIan pOoCCHMCKHX W 3apyOCKHBIX YYEHBIX B
pa3BUTHE TEHETUKHU METOoAbl TEHETHKU (THOPHUIOIOTUYECKHUM, ITUTOTEHETUYECKHUH,
MOJICKYJISIpHO-TeHeTHYeCcKuii). OCHOBHBIE  TE€HETHYECKHE TMOHATHUS. [ eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yEeMas B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAcJEJOBaHMS MPHU3HAKOB, YyCTaHOBIEHHbIE [. MenaeneM.
MonoruOpuaHoe CKpelrMBaHue. 3aKOH eAMHOO0Opa3us THOPUIIOB TEPBOTO IMOKOJEHUS.
[IpaBuio JOMHUHUPOBAHUA. 3aKOH PaCIICIUICHUS MNPU3HAKOB. ['MMOTE3a YKMCTOTHI TaMer.
[TosiHOE M HEMOJIHOE IOMUHUPOBAHHUE.

JurubpuaHoe cKpeluBaHue. 3aKOH HE3aBUCHUMOTO HACIEAOBaHUS MPU3HAKOB.
[{uToreHeTHYECKUE OCHOBHI JUTHOPUIHOTO CKPEIIUBAHUs. AHATM3UPYIOIIEE CKPEIMBAHUE.
Hcronp30BaHNe aHATM3UPYIOIIETO CKPEIUBAHUS JIJIS OTPE/ISTICHUS T€HOTUIIA OCOOH.

CuenneHHoe HacieqoBaHue Mpu3HakoB. Pabora T. Moprana mno clemjieHHOMY
HaCJIeIOBaHUIO TeHOB. HapylieHne CieryieHust FTeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACIEICTBEHHOCTH. | €HETUYECKHE KApPThI.

I'eneruka mnosa. XpoOMOCOMHOE OIpeaeseHHe Ioja. AYTOCOMBbI M TIOJIOBBIE
xpomMocombl. ['oMoraMeTHble W TeTeporamMeTHbIe OpraHu3Mbl. HacienoBaHue MPU3HAKOB,
CIETUICHHBIX C IMOJIOM.

N3menunBocTh. Buibl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HAcjleACTBeHHasd. Poib
cpenbl B HEHACJIEACTBEHHOM W3MEHYMBOCTH. XapaKTePUCTHKA MOJUPUKAITMOHHOM
M3MEHUYMBOCTU. BapuanimoHHbIi psaa U BapuanyMoHHas kpuBas. HopMa peakuuu npusHaka.
KonuyecTBeHHbIE W KauyeCTBEHHbIE NPU3HAKM W UX Hopma peaknuu. CBoiicTBa
MOIU(PUKAITMOHHON U3MEHUYNBOCTH.

HacnencTBenHass, WM  TCHOTHIMYECKas, M3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOWHATUBHOW M3MEHUYMBOCTH.
MyranonHass W3MEH4YMBOCTh. Kinaccudukamust MyTanuil: TeHHblE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ NMpUYMHBI MyTaluidi. MyTareHasie (akTopbl. 3aKOH TOMOJIOTHYECKHUX
psA0B B HacliencTBEHHOU n3MeHunBocty H. 1. BaBunosa.

BresnepHas HacieICTBEHHOCTh U U3MEHYUBOCT.

I'enetuka yenoseka. Kapuotun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA!
TeHEAJOTHYECKUM, OJIM3HEIOBbIN, HUTOTCHETUYECKHH, OMOXMMHYECKUH, MOJEKYISIpPHO-
reHeTndeckuii. COBpeMEHHOE OMpeeIeHNe TeHOTHUIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE,
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FEHOTUIIUPOBaHWE, B TOM uwmcie ¢ nomompro [IP- ananmsza. HacnencrBeHHble
3a00JICBaHMS YyeJIoBeKa: T€HHbBIC 0oJIe3HH, 0oJie3HH c HAaCJICACTBEHHOMN
MPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE OoJsie3HH. ComaTHYeCKUe U TeHEepaTUBHBIC
myTtanuu CTBOJIOBBIE KIIETKH. [IpuHIMOBI 370poBOro 00pas3a >KU3HHU, TUATHOCTHKU,
NpoPUIAKTUKKH M JICUCHHs]  TEeHEeTHMYeCKuX  Oone3Heil.  MenuKo-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAYECHHE MEAMIIMHCKOW TEHETUKU B MPENOTBPAIICHUM U JICUCHUU
TeHEeTHYECKHUX 3a00JICBaHUH YEIOBEKa.
JdeMoHcTpauum:

[Toptpetsr: I'. Mennenb, T. Mopran, I'. ge ®puz, C. C. YerBepuko, H. B
Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmuuper 1 cxembl: «MOHOTMOPUIHOE CKpEIIMBAHHE M €ro IHUTOreHETHYecKas
OCHOBa», «3aKOH pacUICIUIEHUSI U €ro IUTO-TEHETHYeCKass OCHOBa», «3aKOH YHCTOTHI
ramer», «Jlurubpunnoe ckpemuBaHue», «lluTomornueckue OCHOBBI JTUTHOPHUAHOTO
CKpeIMBaHuD», «Meno3y, «B3auMoaeicTBUe alieNIbHBIX I' HOBY», «l'€HETHYECKUEe KapThl
pacTeHul, )KUBOTHBIX U 4YelloBeKay, «l'eHeTnka moiia», «3aKOHOMEPHOCTH HacCleIO0BaHMUS,
CUEIUIEHHOTO ¢  mojom»,  «KapumoTumbl  4enoBeka M KUBOTHBIX», «Buibl
U3MEHYUBOCTHY», «MoaudukanmoHHas U3MEeHIMBOCThY», «HacinenoBanue pesyc-haxkTopay,
«l'eHeTuka rpynn KpoBu», « MyTallMOHHAsI H3MEHUHUBOCTbY.

O6opynoBaHue: MOJENHN-aNIUIMKALUN «Monorubpunoe CKpELLMBAHUEY,
«Henonunoe nomuHMpoBaHuey, «JIuruOpumgHoe ckpemmBaHue», «llepekpéct xpomocom»;
MHUKpPOCKON M MHKporpe- mapaT «/lpo3oduia» (Hopma, myranuu (OpMblI KpBUILEB U
OKpack# Tena); repbapuii «I'opox MOCeBHON».

JlaGopaTopHble M MpaKTHYEeCKHe PadoThI:

Jlaboparopuast pabora No 5. «M3ydeHwe pe3ynbTaToB MOHOTHOPHIHOTO W
JUTUOPUIHOTO CKPEIIUBAHUS Y Ip030(UiIbl HAa TOTOBBIX MUKpPOIpENnaparaxy.

Jlabopatopnast pab6ota Ne 6. «M3yueHue MOAUDUKAIIMOHHON HN3MEHUUBOCTH,
IIOCTPOEHHUE BapUALMOHHOTO PsI/Ia U BAPUALTUOHHON KPUBOI».

Jlaboparopuast pabora Ne 7. «AHamu3 MyTanmuii y Jpo30(uiibl Ha TOTOBBIX
MUKpOTpernapaTax.

[Ipaktuyeckas padota Ne 2. «CocTaBieHHe U aHaJIU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cenexkuusi opranndMoB. OCHOBBI 0MOTeXHOJIOTHH (3 1)

Cenexknus Kak HayKa ¥ IIpouecc. 3apoXKACHHUE CEJIEKIMY U JOMeCTUKanus. Ydenue H.
H. BaBuioBa 0 IeHTpax MPOUCXOXKIEHUSI 1 MHOT000pa3usi KyJlIbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpPT, MOpOJIa, HITaMM.

CoBpeMeHHBIE METOABI CeNeKIUH. MaccoBblii M HMHIMBUAYAJIbHBIM  OTOOpHI B
CEeJIEKIIMM pacTeHUl M *KUBOTHBIX. OLIEHKa 3KcTepbepa

bnuskoponcTBenHoe ckpemuBanue — WHOpUAUHT. Yucrtas nuHusg. CkpeuimBaHue
yucThIX JuHUA. [etepo3uc, unu rulOpuaHas cuna. HepoacTBeHHOE CKpeniMBaHUE —
ayropuaunr. OtganéHHas rubpuamzanus U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHes u
MOJIydYEeHUE  MOJIUIUIONIOB.  JIOCTMXKEHUS  CEeNEeKUMH  pacTeHMiH, JKUBOTHBIX H
MUKPOOPTraHU3MOB.

buorexHonorus Kak oTpaciib IpOU3BOJACTBA. ['€HHAs MHXKEHEpHsl. DTallbl CO3AaHUs
pexomOunanTHoi JIHK m tpancrennsix opranuzmoB. Kierounas mmxenepus. Kierounsie
KYJbTYPBI. MuKpOKIOHaIBHOE Pa3MHOXKCHHE pacTeHui. Kionuposanue
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BBICOKOITPOJIYKTHUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOIMUYECKUE U ITUUECKUE
npobaemMbl. MO — renernuecku MOAUGPUIIUPOBAHHBIE OPTAHU3MBI.

JdemoncTpanum:

[Toptpetsr: H. . BaBunos, 1. B. Muuypum, I'. /[. Kapneuenko, M. @. l1BaHOB.

Tabmumpl 1 cxemsbl: kapTa «LIeHTpBI TPOUCXOKIACHUS U MHOTO00pa3us KyJbTYPHBIX
pactenuit», «llopoasl nmOMamIHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX PACTEHUI»,
«Otnanénnas rubpunuzanus», «Padotel akamemuka M. @. WBanoBay, «llomunnounus»,
«OOBEKTHI OMOTEXHOJIOTHI, «Knerounsie KYJIbTYpbI n KIIOHUPOBAHUE,
«KoHCTpyHpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISDKH  TUIOZOB M KOPHEIUIONOB JUKHX (OpM M KyJbTYPHBIX
COpPTOB pacTeHuii; repoapuil «CenbCKOX03iCTBEHHBIE PACTCHUS.

Jlabopamopusie u npaxmuueckue padomol:

Oxckypeus «OCHOBHBIE METOBI M JOCTHKEHUS CENIEKIIMM PACTEHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIM y4YacTOK, B
TEIUTMYHOE X0341CTBO, JIa0OPaTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBo1IONMOHHAS OMOJI0TUSA

IIpennoceuiku BOSHUKHOBEHUS 3BOJIFOLIMOHHON TEOPUU. DBOIIOLMOHHAS TEOPHUS U €€
MecTo B Ouosoruu. BinsHue 3BOTIOLMOHHOW TEOPHUH Ha pa3BUTHE OWOJIOTMM U APYTHX
HayK.

CuzerenscTBa 3BOMOLMY. [[a€OHTONOrNYECKUE: TOCIEA0BATENBHOCTD MOSBICHUS
BUJOB B TMAJIECOHTOJIOTMYECKOM JeTonucu, nepexoansie ¢opmbl. buoreorpaduueckue:
CXOJICTBO U pazinuue (ayH u Qiop MaTepUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE:  CXOJCTBA M  pa3iuuus SMOpPHMOHOB  pa3HBIX  BHUJOB
MIO3BOHOYHBIX. CpaBHUTENBHO-aHATOMHYECKHE: TOMOJIOTHYHBIE, aHaJIOTMYHBIE,
pyIMMEHTapHble  OpraHbl, aTaBU3Mbl.  MOJNEKyIIpHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00JIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonmonHass teopust Y. JlapsunHa. [Ipeanochuiku BOZHUKHOBEHUS JapBUHHU3MA.
JIBuKyiue Cuiibl 3BOJIOUMK BUJOB 1O JlapBUHY (M30BITOUHOE pa3MHOXKEHUE MpHU
OTPaHUYEHHOCTH PECYPCOB, HeompeneiaéHHas W3MEHUMBOCTh, OOphOa 3a CyllecTBOBAaHHUE,
€CTECTBEHHBIH O0TOOD).

Cunretnueckass Teopust 3Bomouuu  (CTD) u  e€ OCHOBHbIE IIOJIOKEHUS.
MukposBontonus. [Tonmynsauus kak eIMHALIA BUAA U SBOJIIOIUH.

JIBukyue cuiibl ((pakTopsl) SBOJIIOIUH BUAOB B Mpupoe. MyTalMoHHBINA Ipoiecc
U KOMOMHATHBHAs M3MEHYMBOCTH. [lomymsimronHble BoimHBI M apeiid renoB. M3omsamus u
MUTpaLHSL.

EctecTBenHbIl 0TOOD - Hanpapisomuid paxtop sBomonu. opMbl €CTECTBEHHOTO
otbopa.

[TpucrocoOneHHOCT,  OPraHM3MOB  Kak  pe3yabTar  sBomonuu.  [Ipumeps
npucrnocoOIeHu y opraHu3MoB. ApoMop(o3bl U UANOATATITAIINH.

Bun u Bumoo6GpaszoBanue. Kputepuu Buaa. OcHOBHbIE (OpPMBI BUI000pPa30BAHMUS:
reorpauieckoe, 3KOJIOrHIECKOe.

MakposBontonus. ®opmbl 3BOJIIOLINH: bunernueckas, JTUBEPTreHTHAs,
KOHBEpIeHTHas, napasenbHas. HeobpaTuMoCTh 3BOIOLUU.

IIpoucxoxaenue OT HECHEUHANM3UPOBAHHBIX Ipenakos. [Iporpeccupyromas
crienuanu3anus. AnanTuBHas pagdanys.
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JdemoncTpanum:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap,
2. TI'ekkenb, ®@. Mromnep, A. H. CeBepiios.

Tabmuuer u cxembl: «Pa3BuTue opraHmyeckoro Mupa Ha 3emie», «3apojbIIIH
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl OGOpbOBI 32 CYIIECTBOBAHUEY,
«EcTtecTBeHHbIil 0TOOP», «MHOroo0Opa3ue copToB pacTeHuit», «MHoroobpasue mnopoja
KUBOTHBIX»,  «llomynmsimum»,  «MyTanuoHHass  W3MEHUUBOCTH»;  «ApoMopdo3bI»,
«Unnoamanranun», «OOmas aereHepauus», «/[Bmxyimue cuibl 3Botonuny, «Kaprta-
cxema wMmapupyTta myremectsus Y. Hapsuna», «bopsba 3a cymiecTBOBaHUEY,
«I[Ipucnoco6IeHHOCTh OPTAaHU3MOBY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THIAMH OKpacKu; HaOOp
IUIOJIOB U CeMsH; KoJulekiusi «lIpuMepsl 3alUTHBIX MNPUCIIOCOOJIEHUN Y >KMBOTHBIX);
MarHuTHas Mojelib «OCHOBHBIC HAMPABICHUS 3BOJIOLUNY; 00bEMHasE Mojnenb «CTpoeHue
TOJIOBHOTO MO3Tra MO3BOHOYHBIX». buoreorpaduueckas xapra mupa; xoyuekuus «Dopmbl
COXPAaHHOCTH HCKOIIAEMBIX HUBOTHBIX M PpACTEHHI»; MarHuTHash MOJENIb-aNIUIMKALUS
«Iepekpéct xpomocom»; BiaxHble mpenapaTel «Pa3Butue Hacexkomoro», «Pa3Burue
JSTYIIKWY; MUKporpemnapat «/lpo3oduna» (Hopma, MyTanuu (OopMbl KPBUIBEB M OKPACKHU
Tena).

Jlabopamopusvie u npaxmuueckue padomol:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHUIOB 1O MOP(HOIOTUUYECKOMY

KPUTEPHUIOY.
Jlaboparopnast pab6ora Ne 2. «OmnucaHue NpPUCIIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCUTEIIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KM3HH HA 3emuie

JloHayyHble TpEACTABICHHA O 3apOKJICHMM KU3HM. HaydHble rumnoressl
BO3HMKHOBEHMS JKM3HM Ha 3emiie: a0MOreHe3 W MaHCHepMHus. XUMHUYECKas SBOJIIOLMA.
AOUOTeHHBIN CHHTE3 OPraHUYeCKUX BEIIECTB U3 HEOPTaHMYECKUX. DKCIEPUMEHTATbHOE
MOJTBEPKACHUE XUMUYECKOH sBoyonuu. HadanpHble 3Tanbl OMOJOTMYECKON 3IBOJIIOLIMH.
['umoreza PHK-mupa. ®opmupoBanme MeOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
IIPOTOKJIETKU. [lepBble KIETKU U UX HBOMOLUS. POPMUPOBAHUE OCHOBHBIX TIPYIII KMBBIX
OpPraHNU3MOB.

Paseutne xu3Hm Ha 3emsie mo spaM u nepuogaM. Karapxeil. Apxelckas Hu
npoTepo3oiickas 3pbl. Ilanmeo3olickas spa u e€ mepuoasl: KeMOPHICKHUNA, OpPJOBHUKCKHIA,
CUIIYPUNCKUH, IEBOHCKUHN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so3oiickas 3pa U €€ epruoibl: TPUACOBBIN, IOPCKUH, MenoBoil. KaliHo30lcKas 3pa
U €€ MEePHUO/IbL: MAIIEOT€HOBBIN, HEOT€HOBBIN, AaHTPOIIOI€HOBBIM.

Kaino3omckast 3pa u €€ nepuoasl: ajeoreHOBbIM, HEON€HOBBINM, AHTPOIIOI€HOBBIM.

XapakTepucTHKa KiIMMaTa U TE€OJOTMYECKUX TmpoueccoB. (OCHOBHBIE ATambl
HBOJIIOIIMM PACTUTEIBHOTO M >KMBOTHOTO MHpa. ApoMOpdo3bl Yy PacTeHUd M >KMBOTHBIX.
IlosiBiieHME, pacuBET U BBIMUPAHUE IPYIII )KMBBIX OPTraHU3MOB.

Cucrema OpPraHM4ecKOro Mupa Kak OTpaxkeHHe dBoaouuu. (OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

OBojronusl 4esnoBeKka. AHTpPOMNOJOrus Kak Hayka. Pa3BuTue mnpencTaBieHHl o
IPOUCXOXKICHUM YeloBeka. MeTonbl HM3ydeHus aHTponoreHeza. CxonacTBa W pas3iinyus
YeJIOBEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YETIOBEKa.
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JBmxymme cuibl ((akTopel) aHTpomoreHe3a. HaciencTBeHHas W3MEHYHMBOCTH U
ecTecTBeHHbIH 0TOOp. OOuiecTBeHHBI 00pa3 >KU3HU, HW3TOTOBIEHUWE OpYIUN Tpyna,
MBIIUICHHE, PEYb.

OCHOBHBIE CTaAMM W BETBH OHBOJIIOIUHM YEJIOBEKA: AaBCTPATONUTEKH, YenoBek
yMenbi, YesnoBek npsAMoXoduuid, YenoBek HeaHIEpTalbCKuM, YeIOBEeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTAHKOB, BpeMsl CYIIECTBOBaHUS, 0O0JIACTb PACIPOCTPAHEHUS,
00BEM TOJIOBHOI'O MO3ra, 00pa3 KU3HHU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBbIE OOJBIIME pachkl: €BpONEOUAHAs (eBpasuiickas),
HEerpo-aBcTpajouHas (3KBaTOpUaIbHasi), MOHIOJIONIHAS (a3MaTCKO-aMepUKaHCcKasi). UepThl
NPUCTIOCOOJIEHHOCTH TIPEICTaBUTENIEH YeIOBEUECKHX pac K YCIOBUSM CYIIECTBOBaHUA.
EnuncTBO YenoBeueckux pac. Kpuruka conuanbHOTO JapBUHUA3MA U PACU3MA.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuuer w  cxembl: «BosnumknoBenne CoitHeuHOM cUCTeMBI», «Pa3Burue
OpTraHUYECKOTO mupa», «PacturenpHas  kineTka», «KuBoTHas  KIeTKay,
«IIpokapuoruueckass  kietka», «CoBpeMEeHHass CUCTEMa OpPraHhYecKoro  Mupay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEIOBEKA W UYEJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHbIE Me€CTa MaJICOHTOJOTUYECKUX HAXOJOK IPEAKOB COBPEMEHHOI'O YEJIOBEKay,
«/lpeBHeiimine JOJIAY, «/lpeBHue monn», «llepBple COBpEeMEHHBIE OO,
«YenoBedyecKkue pachbi».

Ob6opynoBanue: Mymsiku «lIpoucxoxnenue uenoBeka (OIOCTBI aBCTPATOMUTEKA,
MUTEKaHTPOIIa, HeaHIepTaiblla, KPOMAaHbOHIIA)»; CICMKA KAMEHHBIX OPYAUI IEPBOOBITHOTO
yenoBeka (KaMHH-UYOMIephl, pyousa, ckpebia); TeoXpoHOJoTnYecKas TadJInia; KOJUICKIUs
«DOpMBI COXPAaHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NMpaKTHYEeCKHE PadOThI:

[Ipaktuyeckue pabdora Nel «M3yueHue UCKOMAEMBIX OCTATKOB pAcTEHUN U
KUBOTHBIX B KOJIJIEKLIHASIX).

OKCcKypeusi «DBOJNIONMS  OpraHMYecKoro Mupa Ha  3emie» (B €CTECTBEHHO-
Hay4HbIW UM KpaeBeAUYEeCKU My3ei).

Tema 3. OpranusmMsl 1 OKpysKawIuas cpeaa

OKojorusi Kak Hayka. 3ajaud M pas3ieibl IKOJIOrMH. MeTonbl 3KOJIOTrMYeCKUX
UCCJIEI0OBAaHUI. DKOJIOTrM4€CKOE€ MUPOBO33PEHUE COBPEMEHHOTI'O YETIOBEKA.

Buocdepa. DKOCHUCTEMBI. DKOJIOTMYECKUE (dakTopsbl. Knaccudukarnms
AKOJOTHYECKNX (PaKTOPOB: aOMOTHUYECKHE, OMOTHUECKHE U aHTpomnoreHHele. JleiicTBue
IKOJIOTUYECKHUX (HDaKTOPOB Ha OpraHU3Mbl. AOHOTHUECKHE (DAKTOPHI: CBET, TeMIIeparypa,
BiakHOCTh. DoTonepuoausm. IIpucnocobneHuss opraHu3MoB K ACHCTBUIO a0MOTHYECKHX
¢dakropoB. buonornueckue puTMBI.

buotnueckue Qaxtopsl. Buapl OnoTHuYecKMX B3aMMOACHCTBUN: KOHKYpPEHIHS,
XHUIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusm, Koomepanus, MyTyalusM,
KOMMEHCaIN3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEUTpau3M. 3HaUCHUE
OMOTHYECKUX B3aMMOJICHCTBUN i CYIIECTBOBAHMS OpPraHU3MOB B  TNPUPOIHBIX
coo01iecTBax. OKOJOTMYECKHE XapaKTEpPUCTUKH momyiasuuu. OCHOBHBIE IOKa3aTelu
HOMYJISIUU: YUCIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTh, INPUPOCT, MUIPALIUS.
JluHamMuKa YMCIIEHHOCTH MOMYJISLUU U €€ perysuus.
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JlabopaTopHble M NpaKTHYeCKUE PadOTHhI:

JlabGopartopnas pabota Ne 3. «Mopdonoruueckne 0COOCHHOCTH PACTEHUI U3 Pa3HBIX
MECT OOUTAHUIY.

JlabopaTopnas pabotra Ne 4. «BnusHue cBeTa Ha POCT M pPa3BUTHE YEPEHKOB
KoJieycay.

[Ipaktnueckas padora Ne 2. «llomcu€r MIOTHOCTHM MOMYJISUUNA pa3HBIX BHJIOB
pacTeHUN».

Tema 4. Coo0miecTBa 1 IKOJI0THYeCKHE CHCTEMBbI

CooOuiectBo  opraHu3MoB - OuoneHo3. CrTpykTypel OHOLEHO3a: BHUIOBAs,
NpoCTpaHCTBeHHas, Tpodudeckas (mumienas). Buabl-momunantel. CBsi3u B OHOIICHO3E.
DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI).

DKoJyioruueckue cuctemsl (Ikocuctemsl). [lonsaTre 06 3xocucTeMe U OMOTEOLICHO3E.
DyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOIYIEHTHI, KOHCYMEHTHI, PEIYyIEHTHI.
KpyroBopoT BemecTB 1 MOTOK dHEPruu B dKkocucreMe. Tpoduueckue (MUILEBbIE) YPOBHU
IKOCHUCTEMBI.

[Tumessie e u cetu. OCHOBHBIE MMOKA3aTENH YKOCUCTEMBI: Oromacca, mpOTyKITHsL.
DKOJIOrMYecKue MUPaMU/Ibl: POTYKIIHH, YUCIECHHOCTH, OMOMACCHI.

CpoiicTBa 3KOCHCTEM: YCTOWYMBOCTb, caMoperyisiuus, passurue. Cykueccus.
[IpupoaHbIE DKOCHUCTEMBI. ODKOCHUCTEMBI 03€p M PEK. ODKOCUCTEMa XBOWHOIO WIIH
IMIMPOKOJIMCTBEHHOTO JIeca.

AHTPONOTreHHbIE 3KOCUCTEMbI. ATPO3KOCHUCTEMBI. Y pboskocucTeMbl. buonornyeckoe
¥ XO3SUCTBEHHOE 3HAUYCHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznoobpasue kak dakTop  ycToumBocTH  dKocucteM. CoxpaHeHHe
OMOIOTrHYecKOro pazHooOpasus Ha 3emiie.

VYuenue B.U. Bepnaackoro o 6uocdepe. ['panulibl, coctaB U cTpykTypa Ouocdepsl.
Kupoe BemiecTBo U ero GpyHkunu. OcoOEHHOCTH OMOC(epbl Kak I100aTbHON 3KOCUCTEMBI.
Junamuueckoe paBHOBecue U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoThs! BemiecTB 1 OMOT€OXUMUYECKHE LUKIIbI AJIEMEHTOB (yriepojia, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CyIH. BoaHbIe OMOMBI.

UYenoseuectBo B Ouocdepe 3emun. AHTpONOreHHbIE HM3MEHEHHS B Ouocdepe.
['moGanbHble 3KoJorHueckue npodieMsl. CocyliecTBOBaHHE MHPUPOJBI U UYEIOBEYECTBA.
Coxpanenue 6uopazHooOpas3usi Kak OCHOBA yCTOWIMBOCTH OHOC(EpHI.

OcHOBa panMOHAIEHOTO YIPABICHUS MPUPOIHBIMU PECYpPCaMH M MX UCTIOJIh30BAHHE.
JlocTmkeHust OMOJIOTUN M OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnanckuii.

Tabmuubr m cxembl: «[lumeBbie 1enm», «bHOIEHO3: COCTaB W CTPYKTypay,
«IIpuponnsie coodmiectBay, «llenn nutanus», «Ikonorunyeckas nupamuaa», «buochepa n
gyenoBek», «OOmas cTpykTypa Ouocdeps», «PacmpocTpaneHue Xu3HuU B Ouocdepey,
«O30HO0BBIN 3kpaH 6uocheprr», «Kpyroopot yriepoaa B 6uocdepe», «Kpyrosopor azora
B IPHUPOJIE». «IDKOCHCTEMA UIMPOKOIMCTBEHHOIO Jeca», «IKOCHUCTeMa XBOMHOIO Jecay,
«buonenos Bomoéma», «ArpoueHos», «lIpuMepHble AaHTPONOTEHHBIE BO3JICHCTBUS HA
NpUpOYy», «BakHeWne NCTOYHUKY 3arpsi3HEHUST BO3AyXa W TPYHTOBBIX Boa», «[louBa —
Ba)XHEWIas cocTtaBisromas ouocheps», «DakTopsl Aerpamanuu 1o4By, «llapHUKOBBIN
apdexT», «DakTopbl PpagHMOAKTUBHOTO 3arps3HeHus Ouocdeprr», «OOmas CTpyKTypa
onocdeprr», «Pacmpoctpanenue xu3Hu B Omochepe», «O30HOBBIM dKpaH OuOCheps,
«Kpyrosoport yraepozaa B 6uocgepe», «Kpyropopot azota B IpUpoae».
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Oo0opynoBanue: Mojenb-anuiMkanus  «TunuuHele  OUWOLEHO3b»;  repbapuii
«PactutenbHple cooOmiecTBa»; Kosulekuun «buonenos», «Bpegurenn BaxkHEHIIMX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp»; IepOapuu W KOJUIEKUUMU pPACTEHUH U JKUBOTHBIX,
IIPUHAUIEKAIINAE K PA3HBIM JKOJIOTMYECKUM TIpylIaM ogHoro Buaa, Kpacnas kaura PO,
N300pa’keHUsI OXPaHAEMBbIX BUJI0B PACTCHUM U )KUBOTHBIX.

KPUTEPUU OLUEHUBAHUSA PE3YJIbTATOB YYEGHOI'O IPEIMETA
«BHOJIOT' Us1»

Bujx koHTpOIs OtMmeTka TpeboBaHusi K OCHOBHBIM KPUTEPHAM

OOHnapyxuBaeT MOHMMaHUE MaTepHaia,
MOXXET O00OCHOBaTb CBOU CYXKICHMUS,

Ormerka «5» INIPUMECHUTh  3HAHHA HA  IIPAKTHKE,
IPUBECTH HEOOXOOUMBIC IIPUMEPHI HE
TOJABKO ~ U3  yuyeOHUKAa, HO U

CaMOCTOSITENIBHO COCTABJICHHBIE.
[lortHo  mocnmenoBaTenpHO — M3JIAraer
U3Y4YEHHBII MaTepuaj, AaeT NpaBUIbHOE
ONPEAEIICHUE MMOHITUH.

OTMeTKa«4» JlaeT OTBET, yIOBIETBOPSIONIUN TEM KE
TpeOOBaHUSM, YTO U JJII OTMETKA «5», HO
nomyckaeT 1 - 2 omuOKu, KOTOphIE cam
K€ UCHIPABISET, U 1 - 2 HEJOUETA B
MOCJIEI0BATENILHOCTH U TEPMUHOJIOTUN
U3JIaraéMoro Marepuarna.

OtrMmeTka «3» N3znaraer  marepual  HEMOJHO U
JIOTTYCKaeT HETOYHOCTH B ONPEICICHUU
noHsThit unu popmynupoBkax. He ymeer
JIOCTaTOYHO TJIYOOKO U JI0Ka3aTeJIbHO
000OCHOBaTh CBOM CYXXICHHS U MPHUBECTU

Y CTHBIN KOHTPOJIb - CBOH MPUMCPBI

MH/IMBUTYAJIbHbII 1 OtrMmeTka «2» OO6HapyxuBaeT He3HaHUE OOJbIIEH YacTH

(pOHTAIIBHBII OIpPoC COOTBETCTBYIOLIETO pPa3zesia U3y4aeMoro
Mmartepuana, JOMyCKaeT OIIMOKH B
dbopMynupoBke oTpesieNIeHUH,

HCKaXXaromue HnX CMBICI, 6CCHOp5{,ZIO‘IHO
N HCYBCPCHHO HU3JIaract MaTcpuall.

[Tucemennas pabota Ot1meTka «5» [IpencraBneHna coOCTBEHHAs! TOUKa
3peHus (TIO3UIMS, OTHOILIEHUE) PU
packpbiTuu ipobaemel. [Ipobiema
pacKpbITa Ha TEOPETUUECKOM YPOBHE, B
CBSI35IX U ¢ 0OOCHOBAHUSIMH, C
KOPPEKTHBIM UCIIOIb30BAHHEM
00111eCTBOBETUECKUX TEPMHUHOB H
MOHSTHUM B KOHTEKCTE OTBeTA. [[ana
apryMeHTaIlMsl CBOETO MHEHHS C OTIOPOM
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Ha (aKThl OOIIECTBEHHOM KU3HH UITU
JIMYHBIA COITUAILHBIN OIIBIT.

OTMeTKa«4»

[IpencraBnena coOCTBEHHAs! TOUKA
3peHus (MO3UIHs, OTHOIIICHHE) MPH
packpbITuu ipobaemel. [Ipobiema
pacKpsITa ¢ KOPPEKTHBIM
UCIIOJIb30BAHUEM O0IIIECTBOBETUECKUX
TEPMHUHOB U MOHATHI B KOHTEKCTE OTBETA
(TeopeTrueckue CBsI3U U OOOCHOBAHUS HE
MPUCYTCTBYIOT WJIH SIBHO HE
npociekuBaroTcs). JlaHa aprymeHTanus
CBOET0 MHEHHS C OMOPOI Ha (PaKThI
0O0IIIECTBEHHOM KU3HU WINA JTUYHBIA
COLIMAILHBIN OIBIT.

OtMmeTKa «3»

[IpencraBnena coOCTBeHHAs! TOUKA
3penus (MO3UIKs, OTHOIICHHE) MPHU
packpbiTuu ipobaeMel. [Ipobiema
packpsita mpu (popmManIbHOM
WCIIOJIb30BAHUH OOIIECTBOBETUECKUX
TepMHUHOB. JlaHa apryMeHTaIus CBOEro
MHEHUS C OMOPOH Ha (aKThI
0O0IIIECTBEHHOM KU3HU WINA JTUYHBIA
COLIMAJILHBINA OMBIT.

OTMeTKa «2»

[IpencraBnena coOCTBEHHAs O3UIIUSA 110
MOIHATON MpobiieMe Ha OBITOBOM YPOBHE
0e3 apryMeHTaIllu.

[IpakTuyeckas pabota

OTMeTKa «5»

[Toxa3eiBaeT riTy00OKO€ M TIOJTHOE 3HAHHE
¥ IOHUMaHKE BCEro o0bemMa CBOMX
JNEUCTBUAN

YMeeT BBINOTHUTH Ha OCHOBE
U3Yy4EHHOTO MPAKTHYECKUE ICHCTBUSI.
CamocToATENbHO, YBEPEHHO U
0e301MnO0YHO MPUMEHSIET TOJTyUYECHHBIC
3HAHMSI B pELIEHUH MpoOJeM Ha
NPaKTUYECKOM YPOBHE; JIOIYCKAET HE
6oJiee 0JTHOTO HEJ0YETa, KOTOPHIH JIETKO
UCTIPABJISIET 1O TPEOOBAHHIO YUHUTEIS.

OTMeTKa«4»

[Toxa3bIBaeT 3HaHUS BCETO U3yYEHHOTO
IIPOTPaMMHOI0 MaTepuaia. /{aet moaHeii
U TIPaBWJIbHBII OTBET HA OCHOBE
U3YYECHHBIX TEOPUIi; TOMYyCKaeT
HE3HAYUTEJIbHBIE OIUMOKU U HEI0YETHI
IpY IPaKTUYECKON padoTe.
He3naunTenbHO BHIXOJUT 32 paMKH
HOpPMAaTHBOB.

OTMmeTKa «3»

YcBOMI OCHOBHOE COACPIKAHUC yqe6H0r0
mMarcpurajia, MMCCT Hp06e.]'lbl B YCBOCHUU
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Marepuania, He MPEMSTCTBYIOIIUE
JaJIbHEUIIIEMY YCBOCHHIO POIrPAaMMHOTO
Marepuana;.

HcnbiThIBaeT 3aTpyIHEHUS B
MPUMEHEHUH 3HAHUH, TIPU MTPAKTUYECKUX
JICUCTBUS, MyTACTCS B
MOCJIEA0BATEIILHOCTH JICUCTBUIA.
OTKIJIOHEHHE OT HOPMATHUBOB UMEET
cpeaHee 3HaYEHHUE.

OTMeTKa «2»

He ycBoun u He moka3ai mpakTUYeCKue
nenctBusd. He 3HaeT m He moOHUMaeET
3HAYUTEIbHYIO UM OCHOBHYIO YacCTh
MPOrPaMMHOT0 MaTeprayia B mpeaeaax
MOCTaBJICHHBIX BOIIPOCOB UJIA UMEET
cnabo chopMUpOBaHHBIE U HETIOJIHBIC
3HAHUS U HE YMEET NPUMEHSTh UX K
PELICHUIO0 KOHKPETHBIX BOIIPOCOB.
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KAJIEHIJAPHO - TEMATUYECKOE IINTAHUPOBAHUE

HanmenoBanue | Kon-Bo | Bwuasl koHTpoOss OcHOBHBIE BU/IBI ACSITEILHOCTH O0YyHaIOLIUXCS [lepuong  |DnexkTpoHHBIE
4acoB IIPU U3yYEHUU Pa3/eyoB U (UIM) TeM (Ha ypOBHE | u3ydeHHs |(LudpOoBBIE)
y4eOHBIX Pa3aesioB y4eOHBIX JIeHCTBUIA) o0Opa3oBaTelbHbIE
U (Win) TeM pecypcehl
IPOrpaMMBbI
1 2 3 4 5
10 kaacc
Tema 1 «buoJsiorust kak Hayka» (24)
1.1 buonorus B 1 PackpeiBaTe conepkaHue TEPMUHOB M TOHSTHUU: bubnmnoreka [{OK
CHCTEME HayK HAyYHOE MHPOBO33PCHHE, HayuHasi KapTHHA MHpa, https://m.edsoo.ru/

Hay4YHBIH METOJ, THUIOTE3a, TEOPHUS, METOIbI 7f41b590
UCCJIE0BaHUSI.
XapakTepu3oBaTh OMOJIOTHIO KaK HayKy, €€ MecTo
Y POJIb CPEAU APYTUX €CTECTBEHHBIX HAYK.
[TepeuncnsaTe pa3aensl OMOIOTUH B COOTBETCTBUU
¢ 00BbEKTaMU U3YUCHHSI.
HaspiBaTh BakHelIuMe oTpaciu OHOJIOTMYECKHX
3HaHUM W 3aJ1auu, CTosIue nepen ouonorueit X XI

1.2 Metoabl 1 (bpoHTaTBHBIN PackpeiBaTh copep:kaHue TEPMUHOB U

MTO3HAHUS )KUBON oIpoc MOHATUI: HAYYHBIN METOJI, METO/BI

MIPUPOJIBI HCCIIEOBAHUS.

XapaKkTepu30BaTh OCHOBHbBIE METO/IbI
MO3HAHUA KUBOU PUPOIbI: HAOIIOACHHUE,
IKCTICPUMEHT, OTIMCAaHNE, H3MEPEHUE,
KJaccuuKaIus, MOACIUPOBAHHE,
cTaTucTHYecKas 00paboTKa TaHHBIX
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Tema 2. /KuBble cucrtembl 1 uX opranusanus (1 1)

2.1
buomornyeckue
CHCTEMBHI ,
MIPOIIECCHI U UX
W3y4eHUE

Texymuii u
(hpOHTATBHBIH
OTpocC

PackprpiBaTh conepkaHUE TEPMHHOB W TMOHSTHU:
OWoylornyecKas CHCTEMa, 3JEMEHTHI CHCTEMBI,
CTPYKTypa OMOCHCTEMBI, CBOMCTBA KUBBIX CHCTEM,
OOMEH BEINECTB, Pa3MHOXKEHUE, POCT, Pa3BUTHE,
HaCJIeJICTBEHHOCTb, U3MEHYHBOCTH,
pa3apakuMOCTh, DHEPrO3aBUCUMOCTh,  YPOBHH
OpraHu3aIuy Ku3HU (OUOCUCTEM).
XapakTepu3oBaTh ~ NPHUHIMIIBI  OpraHU3aIHH
ounocucTeM: OTKPBITOCTb, BBICOKAsI
YIIOPSITIOYEHHOCTb, CaMOpET YIS,
UCPAPXUIHOCTb.

[lepeuncnaTe yHUBEpCalIbHBIC CBOMCTBA >KHBOTO:
€IMHCTBO XMMHUYECKOTO COCTaBa, Pa3ApakuMOCTbh,
JBIDKEHUE, TOMEOCTa3, POCT U Pa3BUTHE,
HACJICJICTBEHHOCTh, HM3MEHYMBOCTh,  JBOJIOLHUS
(mpucnoco0neHrne K N3MEHSIOMUMCS YCIOBUSM).
[TpuBOIUTE TIPUMEPBI OMOCUCTEM PA3HOTO YPOBHS
OpTraHM3aIlliy M CPaBHUBATH MPOSBICHUS CBONCTB
KUBOTO Ha Pa3HBIX YPOBHSX. XapaKTepU30BaTh
OCHOBHBIC TIPOIIECCHI, POTEKAIOIINe B
Oouocuctemax: OOMEH BEIIECTB M IIPEeBpallEeHUE
SHEpPrux, CaMOBOCIIPOU3BENICHUE, CAMOPETYJISAINS,
pa3BHTHE.

CobmrogaTe mpaBuia OEpeXKHOTO OTHOIICHHUS K
YKUBOU ITPUPOJIE.

but6mmoreka [IOK
https://m.edsoo.ru/
7t41b590

Tema 3 Xumn4yeckuii cocTaB U cTpoeHHe KJIeTKH (84)

3.1 Xumuueckuit
COCTaB KJIETKH.
Boga u

NuauBuayanbHbIN U
(bpoHTATBHBIN
onpoc

PackpbiBaTh coliep:kaHME TEPMUHOB M TOHSTHM:
3JICMEHTBI-OMOrCHEI, MAaKpOJJIEMEHTHI,
MHKPODJIEMEHTBHI; MHUHEPAIbHBIE BEILIECTBA,

bu6anoreka IJOK
https://m.edsoo.ru/
7f41b590
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MHUHCPAJIbHBIC
COJIN

MOJIEKYJ1a BOJbI KaK JUIOJb, BOJOPOJIHBIE CBS3U;
ruapodusbHble W TUApPOQOOHBIE  BEIIECTBA.
Jloka3pIBaTh €IMHCTBO AJIEMEHTHOI'O COCTaBa Kak
OJTHO U3 CBOMCTB JKHBOTO.

PacripenensTe XUMUYECKUE AJIEMEHTHI IO TPYIIIaM
B 3aBHUCHUMOCTHU oT KOJIMYECTBEHHOTO
MPEICTaBUTEIHCTBA B OpraHu3Me;
XapaKTepu30BaTh pOJIb OTACIbHBIX 3JIEMEHTOB.
BbISBIATE CBSI3b MEXAY COCTaBOM, CTPOCHHUEM
MOJICKYJBI XMMHYECKOTO COCAWHCHHS U  €ro
(YHKIUSMU B KJIETKE

3.2 benku. Cocras
U CTpOEHHE OEIKOB

NuauBuayanbHbI U
(dbpoHTaIBHBIN
Ompoc

PackpsiBaTh cojep)kaHUE TEPMHHOB U IMOHSTHM:
O€NIKH, MOJMMEpPbl, MOHOMEPHI, AMHUHOKHCIIOTHI,
MEeNTUAHAS CBSI3b, NOJIUIENITU], IEHATypaLlUs.

XapakTepu3oBaTh OEJKH KaK KJacc OPraHnYecKUX
COEJIMHEHUH; KIIAaCCU(PUIIMPOBATH UX MO CTPOEHUIO
(rmoOynsapHele  u  GUOpWLIIpHBIE  OENKH),
TIEPEUUCIIATh U XapaKTepU30BaTh PYHKIIUU OEIKOB

3.3depmeHThI
OMOJIOTHYECKHU
e

KaTaJlu3aTopbl

PackpbiBaTh coliep)kaHUE TEPMHHOB U IMOHSTHM:
(dbepMeHTbl, AaKTUBHBIH  LEHTp, cyOcTpaTHas

CHeU(pUIHOCTD, KO(EpMEHTBHI, Oenku-
aKTUBATOPHI U OCTTKU-UHTUOUTOPBI.

Yka3bIBaTh OTIHYUS depMeHTOB oT
HEOPTaHWYECKHUX KaTaIn3aToOpOB

OOBSCHITH pOJib dbepmeHTOB B
(GYHKITMOHUPOBAHUU KHUBBIX CHCTEM, B

MPOMBIIUIEHHOCTH, B MEJUIIMHE, B TTOBCEIHEBHOM
JKU3HHU YeI0BeKa

3.4 YrneBoabl.
JIntmm el

PackpbiBaTh copepkaHHe TEPMUHOB U TOHSATHUM:
yTJIE€BOBI, MOHOCaXapH/ibl, Jcaxapuibl,
MoJIMcaxapu/sl, TII0K03a, prubo3a, 1e3okcupudosa,
caxaposa, JIaKT03a,  MajbTO3a,  LEJJIHJI03a

28




(kmeryaTka), Kpaxmai, TJIMKOTCH;  JIMIHIBI,
TPUTIIULEPUILI (GKUpBI, Macia), (ochOoTUIUIBL,
CTEpPOH/IBI.

XapakTepu3oBaTh YIJIEBOJBI, JHUMHIBI KaK KIIAcC
OpPTaHUYECKHUX COCAMHCHUH.

KnaccudumupoBats yrieBoasl W JIMIUABL 1O
CTPOEHUIO; TIEPEUYUCIIATh (YHKIIUU YTIIEBOJAOB U
JIMITH]IOB.

CxemaTH4eck H300paKaTh CTPOCHUE MOJICKYI
YTJIEBOJIOB, JTUTHJIOB

3.5 HyknenHoBbie
kucinotel. ATD

PackpsiBaTh conepkaHue TEPMUHOB WM MOHSITHI:
nezokcupubonykinenHonass — kucimora  (JHK),
pubonykinenHoBass kuciora (PHK), nmykxneorun,
MOJUMHYKJICOTHIHAS enb (TONMHYKIIEOTH]),
KoMIuieMeHTapHocTh, Gynkiuu JJHK (xpanenue u
nepenaya HacJeICTBEHHONW HH(OpPMAIUHU); BHJIBI
PHK (uabOpMaIIMOHHAS, TPaHCIOPTHAS,
pubocomanbHast); aneHo3uHTpudochar (ATD),
MaKpOIPTrHUuecKast CBs3b.

XapakTepu3upoBaTh HYKJIEHHOBBIE KHCIOTHI Kak
XUMHYECKHE COEJIMHEHUS U HOCHUTENHU
HacJeICTBEHHOM NH(pOpMaIuu.

OTtmedarb OCOOEHHOCTH  CTPOCHHUS  MOJIEKYT
HykienHoBbix kucioT (JJHK, PHK) u AT®.
Cxematnuecku n300paxaTh CTpOCHHE

HYKJIEOTUJIOB, MOJIEKYJI HYKIEUHOBBIX KHUCIIOT,
ATOD

29




3.6 Ucropus u
METO/Ibl U3yUCHUS
kiaeTku. Knerounas
TEeOpHst

NuauBuayanbHbI U
(GbpoHTaTBHBIN
Ompoc

PackpeiBaTh conep:kaHue TEPMUHOB M IOHSTHI:
KJIETKA, IUTOJOTUSA; PAaCKpbIBATh COACPIKAHUE
ITOJIO’KEHUH KJIIETOYHOM TEOPUHU.

[lepeuncnaTe M XapakTepHU30BaTb OCHOBHBIE
METOJbl M3Y4YEHHMsS KIETKH: (IPUTrOTOBIIEHUE
Cpe30B,  OKpallMBaHUE, MHUKPOCKOIIMPOBAHHUE,
LEHTPUPYTrUpOBAHNE, KYIbTUBUPOBAHNE

KJIETOK U TKaHEeH)

https://m.edsoo.ru/
7f41b590

3.7 Knetka kak
LIEJIOCTHAS )KUBast
cucreMa

PackpbiBaTh copepkaHue TEPMUHOB U TOHSTHM:
KIETKH (dyKapuoTUUYeCKasi, MPOKAPUOTHYECKas),
IIa3MaTudeckas  MmeMOpana  (TuiazManeMma),
TJIMKOKAJIMKC, TPaHCIOPT BEIIECTB (TMACCUBHBINM,
aKTUBHBIN), PHIOIUTO3 ((ParonuTo3, MUHOIMTO3),
9K30IIUTO3, KJIETOYHAS] CTEHKA, HYKJICOHU]I.
CpaBHUBaTh MEXIy COOOM JYKapUOTHYECKHE U
IPOKAPUOTHYECKHUE KIIETKH, OTMEYaTh CXOJCTBO U
pasnmuuus B CTPOCHHHM  KJIETOK  OaKTepuii,
YKUBOTHBIX, PACTCHHUI 1 TPHOOB

3.8 Ctpoenue
AYKApPHOTHYECKOU
KJIETKH

PackpeiBaTh copepkaHue TEPMUHOB U TOHSTHM:
LIUTOIJIa3Ma, OPTaHOUAbl, HHAOIIa3MaTHYeCcKas
cetb (OIIC), ammapatr Tlonbmku, JHU30COMBI,
BaKy0Jlb, MUTOXOHAPHWH, IJIACTH]IBI (XJIOPOIIIACTHI,
XpOMOILIACTHI, JENKOIUIACTHI), prOOCOMBI,
MUKpPOTPYOOUKH, KJIETOYHBIH LEHTP
(ueHTpocoMa), PECHUYKH, >KTYTUKH, BKIIIOUEHUS,
A0po,  sjuepHas  o0oyouka, — KapHoIUla3Mma,
XPOMAaTHH, SIPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHHE DYKAPHUOTUYECKON KIETKH
no wu300paKeHUsIM W Ha MHUKpOIpenaparax;
KJIacCCU(PUIIMPOBATH OPTaHOU Bl B 3aBUCIMOCTH OT
0COOGHHOCTEH HUX CTpoeHHs (0JHOMEeMOpaHHBIE,
IByMEMOpaHHbIE, HEMEMOpAHHBIE); OIHCHIBAThH
(YHKIMH KaXXJI0TO OPTaHOM]IA B KIIETKE.
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XapakTepu3oBaTh KIETOYHOE SAPO Kak MECTO
XpaHeHus, nepenayu (yIBOEHHE XPOMOCOM) U
peanuzanu  (TPAHCKPUIIIMSA) HACIEICTBEHHOM
MH(OPMALIMU KIIETKH.

[lepeuncnsiTh U ONMUCHIBATH KOMIIOHEHTHI siipa U
uX QyHKIINH,

CxeMaTtnuHO M300paxaTh CTPOCHUE PACTUTEIHLHOMN
U KUBOTHOU KJIETKUA. OOBSICHATH OMOIOTHYECKOE
3HAYEHUE TPAHCIIOPTA BEIIECTB B KIIETKE

Tema 4. ’KKuzHenesiTeIbHOCTDb KJIeTKH (6 4acoB)

4.1 Obmen
BEIIICCTB.
IInacTrmueckuit
0o0OMeH.
doTOCHUHTES.
XeMOCHHTE3

NuauBuayanbHbI U
(hbpOHTATBHBIH
Ompoc

PackpeiBaTh copepkaHue TEPMUHOB U TOHSTHM:
oOMEH BemIeCTB H MpeBpallleHue HHEPTUu
(mMeTabonu3M),  aCCUMWJISIIUSA,  IUIACTUYECKHUI
00OMEH, TUCCUMWIIAIMS, DHEPreTUYECKUl OOMEH,
dbotocunTe3,  Qoroaus,  ochopunupoBaHue,
MIEPEHOCUYHK IPOTOHOB, XEMOCHUHTE3.

OnuceIBaTh dboTocuHTE3, MPOLECCHI,
IIPOTEKAIOIINE B CBETOBOM M TEMHOBOM (ase.
BhISBIATH MPUUUHHO-CIIEACTBEHHBIC CBS3H MEXKIY
MOTJIOIICHUEM COJTHEYHOM SHEPTUU XJIOPOPUIIOM
U cuHTe30M Mosiekya ATO.

CpaBHUBaTh HCXOJHBIE BEIIECTBA, KOHEYHbIE
OPOAYKTHl M YCIOBUS TIPOTEKAHUS PEAKIU
CBETOBOM M TeMHOBOH (pa3bl GOTOCUHTE3A;
CpaBHuBaTh (POTOCHHTE3 M XEMOCHHTE3.
OneHuBath 3HAYCHUE dboTocuHTE3a u
XEMOCHUHTE3a JIJIsl )KU3HHU Ha 3emIie

bubmoreka [IOK
https://m.edsoo.ru/
7t41b590
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4.20Hepreruuec
KUl OOMeH

PackpeiBaTh conep:kaHue TEPMUHOB M IOHSTHI:
SHEPreTUYECKUI oOMeH, TJIUKOJIU3,
MOJIOYHOKHCII0€ OpOKEHNE, CIUPTOBOE OPOKEHUE,
OMOJIOTUYECKOE OKUCIIEHUE, KIIETOYHOE JbIXaHHeE,
JTUCCUMMISALINS, (PepMEHT.

XapakTepu3oBaTh OOMEH BEIIECTB U MPEBpallleHHe
sHepruu (MeTaboyiu3M) Kak OJIHO HX CBOMCTB
KUBOTO.

[lepeuncnsiTe OCOOEHHOCTH IUIACTUYECKOTO H
SHEPreTUYECKOro oOMeHa B KIIETKE;
YCTaHABIIUBATh B3aUMOCBSI3b MEXKy HUMHU.
Paznmuuate THOBI OOMEHa BEIMIECTB B KJIETKE:
aBTOTPO(HBIN B reTepoTPODHBIH.

OnucelBaTh 3Tanbl HHEPreTHYECKOro oOMeHa
(MOArOTOBUTEHHBIM, OECKUCTOPOIHBIM,
KHCJIOPOJIHBIN) U CPAaBHUBATH UX MEXKIY COOOH.
XapakTepu3oBaTh peakluu IIIMKOIU3a, OPOKEHNUs,
KJIIETOYHOTO JIBIXaHUS;, BBIABIATH MPUYUHHO-
CIEJICTBEHHBIE  CBS3UM  MEXAY  TJIMKOJIU30M,
KJIETOUHBIM JIBIXaHUEM M CHUHTE30M MOJEKYJ
ATO.

CpaBHuBath 3()PEKTUBHOCTH OECKUCIOPOIHOTO U
KHUCIIOPOJHOTO ATANOB

bubmnorexa LIOK
https://m.edsoo.ru/
7f41b590

4.3 buocunres
Oenka

PackpsiBaTh conep:kaHue TEPMUHOB WM TOHSTHI:
F€H, TEHETUYECKUM KOJl, MATPUYHBIA CHUHTE3,
TPAHCKPUIILNSL, TPAHCIALMS, KOJAOH, aHTUKOJIOH
pubocoma, UEHTpajbHAs JOrMa, MOJEKYJspHas
ouonorus.

OnpenensaTte CBOMCTBA T'€HETHUYECKOIO  KOJa
(TpUMNIETHOCTh, OJTHO3HAYHOCTb, BBHIPOKACHHOCTD,
YHUBEPCAJIbHOCTD, HEIEepPEKPhIBAEMOCTb,
HENPEPBIBHOCTB ).
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OnuceiBaTh ATalbl peanu3aldyd HaCIeICTBEHHOMN
uH(GOpPMaIIUU B KIIETKE.

CpaBHMBaTh peaklMd MaTPUYHOTO  CHHTE3a
monekyn PHK u Oenka B knetke

4.4
Hexnerounsie
(bOpPMBI KU3HU —
BUPYCHI

PackpsiBaTh copep:kaHue TEPMUHOB M IOHSTHI:
BUpYC, BHUpYCOJOTHS, Kamcui, Oakrepuodar,
BUpYC HUMMyHojaeduiurta 4yenoBeka (BIY),
OHKOTEHHBIE BUPYCHI.

XapakTepu3oBaTh BHPYCHl KaK HEKIETOYHYIO
dbopMy KHU3HH; OCOOCHHOCTH CTPOCHHS U
KU3ZHEJEATEIHBHOCTH BUPYCOB.

OnuceiBaTh KU3HCHHBIN LUKJT BUPYCOB
UMMyHOAEe(HUIINTA YENOBEKa; pa3nIuyarh Ha
pucyakax BTM ((Bupyc TaGauyHON MO3auKH),
6akrepuodar, BUY. OGocHOBBIBAaTh U COOIIOIATH
MepBI npOUIAKTHKH pacrpocTpaHeHuUs
BHPYCHBIX 3a00eBaHUI (pecnipaTopHbIE,
KENyIOYHO-KHUILIEYHbIe, KIJICHIEBOW JHIe(aIuT,
BUY-undexuns)

Tema S. PazMHoKeHMe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB (5

4acoB)
5.1 XKuzHeHHbli 1 NuauBunyaneHbIN U |PacKpblBaTh COJEpKAHWE TEPMHHOB W IIOHSATHIA: bubnmnoreka LIOK
UK KJIETKH. (bpOHTaNBHBIA  |CENEKIUs, COPT, MOPOJa, IMITaMM, JTOMECTHUKAIIUS, https://m.edsoo.ru/
JleneHue KIeTKH. OIpoc WIM OJIOMAalllHUBAaHUE, LEHTPbl MHOroo0Opasusi u 7f41b590

Muwuto3

NPOMCXOKICHUS  KYJAbTYPHBIX  pacTeHHH U
KUBOTHBIX,  THOpHUIW3aIUsi,  UCKYCCTBEHHBIN
oTOOop.

HaspiBaTh ¥ CpaBHHBAaTh OCHOBHBIC  OTaIlbl
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Pa3BUTHS CEJIEKIUH.

Nznmarare yuenue H. M. BaBunoBa 0 ueHTpax
MPOUCXOKICHUS KYJbTYPHBIX pacTeHul;
pa3nuyaTh LHEHTPHl HA KapT€ MHUPA, CBI3bIBATh MX
MECTONOJIOKEHUE C oOyaraMd BO3HMKHOBEHMS
JPEBHENUIINX [IUBUIIU3ALNH.

5.2 ®opmbl
Pa3MHOKEHUS
OpPraHu3MOB

PackpeiBaTh conep:kaHue TEPMUHOB M IOHSTHI:
pa3MHOXEHHE, KJIOH, TOJOBbIE KJIETKH (TaMeThl),
AWLIEKJIETKAa, CIEPMATO30MJ, 3Ur0Ta, [EJICHUE
HaJBOE, MIOYKOBaHHUE, CHOPYJISILIMS,
(¢parMeHTanus, BEreTaTUBHOE  Pa3MHOKEHHUE,
CEMEHHOE pa3MHOXEHHUE, OINBLICHUE, JABOWHOE
OIIOJIOTBOPEHUE, TIOJIOBBIE KEJe3bl, CEMEHHUKHU,
SUYHUKH, OILJIOIOTBOPEHUE (Hapy»xHoOe,
BHYTpPEHHEE).

XapakTtepu3oBaTb OCOOEHHOCTH U  3Ha4YeHHE
0€ecro0ro U NOJIOBOTO CIIOCOO0B Pa3MHOKEHUS.
Boigenars  Buael  0ecnoyioro  pa3MHOXKEHUS;
BBISIBJIATH  B3aUMOCBSI3M  MeX1y ¢GopMamMu U
crnocobamMu pa3MHOXKEHHUS, U UX OMOJOTHYECKUM
3HAYEHUEM.

Bragets npuémMamu BEreTaTUBHOTO Pa3MHOKEHUS
KYJIbTYPHBIX pacTeHU (Ha MpUMepPEe KOMHATHBIX).
XapakTepu3oBaTh IOJIOBbIE KIIETKH: SHLEKIETKH,
CIEPMAaTO30HUbl; BBISIBISTH OCOOCHH

5.3 Meiio3

PackpsiBaTh conep:kaHue TEPMUHOB WM TOHSTHI:
MEN03, KOHBIOTalus XpOMOCOM, IEPEKpPECT
(KpOCCHHIOBEpP) XPOMOCOM, FaMETHI.
XapakTepu3oBaTb MeH03 KaK CIOCOO KJIETOYHOIO
NEJEeHUs; ONMCBhIBAaTh MEMO03 MO  CTaAusIM;
CpaBHUBATh CTaAUM MEH03a U MUTO3A.

Pasnuuare Ha  pHCYHKax CTaiuM  MeEH03a;
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packpbIBaTh OMOJIOTHYECKOE 3HAUEHUE Mel03a

5.4 O6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
OnogoTBOpeHHE

PackpsiBaTh copep:kaHue TEPMUHOB M IOHSTHI:
raMeTOreHE3, CIIEPMATOICHES, OOICHE3,
CIIEPMATO30M], aKpOCOMa, AUIIEKIIEeTKa, ITOJISIPHbBIE
TENbLA.

XapakTepu3oBaTb OCOOEHHOCTH TaMETOreHes3a y
KUBOTHBIX W €ro CTaJuH; IIOJOBBIE KIIETKH
YKUBOTHBIX M OIIUCBIBATH MPOLIECC UX PAZBUTHS.
CpaBHMBATh CIIEPMATOIrE€HE3 U OOTEHES.
OnuceBaTh  OIUIOJOTBOPEHUE, OHOJIIOTMYECKOE
3HAYEHUE OIIOI0TBOPEHHUS

5.5UnauBuayanbH
0€ pa3BUTHE
OpraHHU3MOB

PackpeiBaTh conepkaHue TEPMUHOB WM IOHSITHI:
OHTOTEHE3, SMOPHOTEHE3, 3UroTa, JIpoOJIeHUE,
OyracToMephbl, MOpyIIa, 01acTyia, 6J1acToLeb,
ractpyiyia, HeWpysa, OpraHoreHes; 3apoOJIbIIIEeBbIC
JUCTKU: OKTOAEpMa, Me30[epMa, DSHTOAEPMa;
NOCTAMOPHOHAIBHOE ~ pa3BUTHE:  TPSIMOE U
HEMnpsMoe (JIMYMHOYHOE); mMeTamophos,
Meracrnopa, MHKpPOCIIOpa, MBUIBLEBOE  3€pHO,
CIIEpPMHUM,  3apOABIIIEBBIA  MEMIOK, JBOHHOE
OIIOIOTBOPEHHE.

Onpenenste 3Tanbl 3MOPUOHAIBHOIO PAa3BUTHUS
XOpAOBBIX HA CXeMax M IMpernaparax U ONHUCHIBATh
IPOLECCH, MPOUCXOAAIIME HA KaXXIOM JTalle.
CpaBHUBaTh NIEpPUOABI OHTOTEHE3a; MPSIMOE U
HempsiMoe  (TUYMHOYHOE) TMOCTAIMOPHOHAIBHOE
pa3BUTHE, 3apOJBIINIM  4YeJlOoBeKa M JPYrux

XOpAOBBIX.
OOBSICHATH OMOJIOTUYECKOE 3HAUEHHE PAa3BUTHUS C
MeTamopho3zom; OTpULIATEIBHOE BJIMSTHUE

QJIKOTOJsl, HUKOTMHA M JPYT'HX TEpaTOr€HHBIX
(aKTOpPOB HA Pa3BUTHE 3apPOJIBIIIA YEIOBEKA.
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OnuceiBaTh NpoLECC TBOWHOIO OIMJIOI0TBOPEHUS Y
LIBETKOBBIX PACTEHUM

Tema 6. HacjiencTBEHHOCTh U K3MEHYHBOCTH OPraHU3MoOB (8 4acoB)

I'enetuka — 1 PackpsiBaTh copep:kaHue TEPMUHOB WM IOHSITHI:
HayKa o IeH, TEHOM, TEHOTHUIl, (EHOTHIl, XPOMOCOMBI,
HaCJIE/ICTBEHH aljeNbHble  TeHbl  (aulend),  TOMO3UIOTa,
OCTH U reTepo3urora, JAOMHUHAHTHBIM TpHU3HAK (T€H),
U3MEHYUBOCT peLieCCUBHBIM Npu3HaK (T€H), 4YucTas JIUHUS,
u THOPHUI.

[lepeuncnsaTe U  XapakTepU30BaTh  METOIbI

TeHETHKU: TUOPUIO0TIOTUYECKUH,

[UTON€HETUYECKUM, MOJIEKYJIIPHO-TEHETHYECKUI;
JIOMHHAHTHBIE U pEIECCUBHBIE MpU3HAKHU
pacTeHui U JKUBOTHBIX.

[Tonb30BaThCA TE€HETUYECKOM TEPMHUHOJIOTHEN U
CHUMBOJIMKOM I 3allCH T'€HOTUIIHNYECKUX CXEM

CKpELIMBAHMS
3aKOHOMEPHOCT 1 PackpsiBaTh conepkaHue TEPMUHOB WM MOHSITHI:
Y HacJIeJOBaHUs MOHOTHOPUHOE CKpeUIMBaHHe, (PEHOTUIHNYECKUE
IIPU3HAKOB. Ipynnbl, THOPUAOJOTUYECKUH METOJA, YHUCThIE
MonoruGpuaHo JINHWY, JTOMUHHPOBAHUE T'CHOB (mosHOE,
€ CKpeLIMBaHNE HEMOJIHOE), PACILEIIIEHUE B IOTOMCTBE.
OnucelBaTh METOAUKY MPOBEIACHUS
I. Mennenem OIIBITOB o HU3Y4YECHUIO
HacJIeOBaHUs OJHOM Iapbl NPU3HAKOB y Tropoxa
IIOCEBHOTO.

PackpbIBaTh cozepikaHuEe 3aKOHOB €IMHO00pasus
ruOpuA0OB  MEpPBOrO  MOKOJEHHS W 3aKOHa

pacieIIeHus.
OOBACHATH TUTIOTE3Y YUCTOTHI TAMET.
3anuceiBaTh CXEMBI MOHOTHOPUTHOTO

CKpCIIMBAHUNS, OOBACHATL €r0 OUTOJOIrN4YCCKUC
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OCHOBBI MW pCHIaTb TCHCTUYCCKHUC 3adadu Ha
MOHOFI/I6pI/I,Z[HOC CKpCUIMBaHUC

Jurubpuanoe
CKpelIMBaHHE.
3aKkoH
HE3aBHCHUMOTO
HacJIeI0BaHUS
IPU3HAKOB

PackpsiBaTh copep:kaHue TEPMUHOB M IOHSTHI:
OUTHOPUIHOE  CKpEUIMBaHUE, aHaJIM3UpYIoIlee
CKpEIMBaHUE.

OnuceiBath onbITel [. MeHaenss mo H3y4YeHHIO
HAclIeOBaHUs JBYX IIap IPU3HAKOB y TIOpoOXa
IIOCEBHOTO.

PackpeiBaTh copepKaHUE 3aKOHA HE3aBUCHMOIO
HacCJIeJ0BaHUs IIPU3HAKOB.

[IpuMeHAT, MaTeMaTUYECKUN pAacUeT C MOMOILIBIO
METOJIa NIEPEMHOKEHUSI BEPOSATHOCTEN U 3aIUCh C
ITOMOIIIBIO (eHOTUIHYECKUX paguKaIoB
pacuieIieHusT INPU3HAKOB Yy IIOTOMKOB  IIO
(deHoTUNy U TeHOTHUITY.

3anuceIBaTh CXEMbI JUTHOPUHOTO

CKpEIIMBaHUs, OOBSACHATH €ro IUTOJOTUYECKUE
OCHOBBI M peulaTb TIEHETUYECKUE 3a7Jauyd Ha
TUTUOPUAHOE CKPELIMBaHU

Creriersoe
HACJIEIOBAHIE
MIPU3HAKOB

PackpsiBaTh conepkaHue TEPMUHOB WM TOHSTHI:
CLICIIJIEHHOE HacJaeJ0BaHue IIPU3HAKOB,
peKOMOMHAIMsI TEHOB, T€HETHYECKHE KapThl
XpPOMOCOM, MOPTaHH/IA.

HaspiBaTe OCHOBHBIE IOJIOKEHUS XPOMOCOMHOU
TEOPUU  HACIEACTBEHHOCTH  T. Moprana;
packpbiBaTh cojepkanue padotsl T. Moprana mo
CLEIJICHHOMY HAacJIeIOBAHUIO T€HOB WU TNPUYMHBI
HapyILICHUs CLCIIJICHHUS MEXIY reHaMU.
3anuceiBaTh CXEMBI CKpELIMBAHMS npu
CLETUICHHOM HAaCJEeJI0BAHUU, OOBSICHATh MPUYHHbI
PEKOMOMHALIMKM T'€HOB, OMNPEIENSTh YUCIO TPYIII
CLECIUICHUSI T'€HOB; pellaTbh I'CHETHMYECKUE 3aJadyu

37




Ha CICIIIICHHOC HACJICIOBAaHUC

I'eneTnka momna.
Hacnenosanue
MIPU3HAKOB,
CLEIUICHHBIX C
MMOJIOM

PackpsiBaTh copep:kaHue TEPMUHOB M IOHSTHI:
XpOMOCOMHBII ~ Habop, ayTOCOMBI, TOJOBBIE
XPOMOCOMBI, rOMOT'aMETHBIN o1,
TETEPOTaMETHBIM II0J, CLEILUIEHHOE C II0JIOM
HaCJIeI0BaHUE IIPU3HAKOB.

OOBsACHATH LUTOJIOTHYECKHE OCHOBBI
XpPOMOCOMHOTO MEXaHH3Ma ONPEIEIICHHs IoJIa Y
Pa3JINYHBIX OPTAHU3MOB.

CpaBHMBaTh  3aKOHOMEPHOCTHM  HACJIEIOBAHMS
IPU3HAKOB, CLEIUIEHHBIX W HE CLEIUIEHHBIX C
nmosoM. PemaTe reHernueckue — 3ajayd  Ha
HACJICIOBAaHUE CLECIUICHHBIX C MTOJIOM IPU3HAKOB

N3MeHYnBOCTE.
Henacnencrsennas
U3MEHUYUBOCTH

PackpeiBaTh conep:kaHe TEPMUHOB WU TOHSTHI:
W3MEHYUBOCTh, HACIEJCTBCHHAs W3MEHYUBOCTb,
HEHACIIe/ICTBCHHAS U3MEHYUBOCTD,
Mo Ii(DUKAITMOHHAS W3MEHYUBOCT,
BAapUALlMOHHBIN psii, BapUaHTa, BapUallMOHHAS
KpuBas, MPU3HAK, HOpMa peakiuu,
KOJIMYECTBEHHBIC U KAUECTBEHHBIE MIPU3HAKHU.
KnaccudunupoBats BUABI  H3MEHYMBOCTH H
BBISIBIIATH UX

OMoJIOTHYeCKHue 0COOCHHOCTH.

[TepeuncnsaTe cBOiicTBAa  MOAU(DHUKAITMOHHON
U3MEHUYUBOCTH M OOBICHATH €€ 3HAYCHHE IS

OpraHU3MOB.
Pasznuuare KOJMMYECTBEHHbIE W KAaYeCTBEHHBIC
NIPU3HAKK;  CTPOUTb  BApPUALMOHHBIA  pAL,

BApWMAllTMOHHYIO KPHBYIO, BBIYHUCIATHL CPCAHEC
3HAYCHHUC IMMPU3HAKa
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HacnencrBennas
W3MEHYUBOCTD

PackpeiBaTh conep:kaHue TEPMUHOB M IOHSTHI:
HacJIeZICTBEHHAas M3MEHYMBOCTb, KOMOMHATHBHAs
W3MEHYUBOCTb, MYTAIlMOHHAs  M3MEHYMBOCTb,
MYTaHT, MYTallHA: TE€HHBIE, XPOMOCOMHBIE,
T€HOMHBIE; HOJIUIITION NS, aHEYIIJION U,
MyTarcHsl.

XapakTepHu3oBaTh HACJIEACTBEHHYIO
N3MEHYUBOCTB; (dbopMynHupoBaTh 3aKOH
TOMOJIOTMYECKMX  PSAOB B HACJIEACTBEHHOU
n3menunBocty H. V. BaBuiioBa u 00BACHATH €ro
3HAYEHUE JJIs1 OMOJIOTUN U CEJIEKIINH.
Knaccuduuuposats MYTalUH: T'CHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U NPUBOAUTH IPUMEPHI
MYyTalUH.

OOBSICHATH MPUUNHBI BOSHUKHOBEHUS

MyTalui, poib GaKkTOpOB-MyTareHOB.

CpaBHMBATh BUABI MYTAllUi; BBIABIATH IPUYUHBI
HACJIEACTBEHHOW  W3MEHYMBOCTH,  HCTOYHHUKHU
MyTareHOB B OKpY»arolleil cpezie (KOCBEHHO).
XapaKkTepu30BaTh BHEANECPHYIO HACICACTBEHHOCTD
Y U3MEHYUBOCTH

I'eneTuka
YeJIOBEKA

PackpeiBaTe conepkaHue TEPMUHOB M TOHSTUU:
KAPUOTHII YEJIOBEKA, LIMTOTCHETUYECKUU METO/,

TeHeaIOrHYCCKUI METO/I, POOCIIOBHEIE,
OJM3HEIOBEIA METOJI, HACJICACTBCHHBIC OOJIC3HU:
(MOHOTEHHBIE, c HACJICACTBEHHOM
MPEAPACTIONOKEHHOCTBIO, XPOMOCOMHEIE),

MEJUKO-TEHETUYECKOE KOHCYIbTUPOBAHUE.
[lepeuncnaTe OCOOCHHOCTH H3y4Y€HHUS] TEHETUKU
YEJI0BEKA; NMPUBOJUTH NPUMEPBI HACIIEICTBEHHBIX
Oose3Hel yesloBeKa, XapakTepu30BaTh METOABI UX
npo(UIaKTUKH; 0OOCHOBBIBATH 3HAUEHUE MEJIUKO-
TE€HETUYECKOTO
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KOHCYJIbTUPOBAHMUSI.

BoisiBnATh M cpaBHUBaTh ~ MEXIy  coOoi
JOMMHAHTHBIE M  PELECCUBHBIE  NPU3HAKU
YeJIoBeKa.

CocraBiATh MW aHAJIM3UPOBATH  POJOCIOBHBIE
YeJI0BEKa

Tema 7. Cesekunsi OpraHu3MoB, OCHOBbI 0MOTexXHOJI0THH (3 yaca)

Cenexkiusa Kak
HayKa M MPOIIeCC

PackpeiBaTh copep:kaHue TEPMUHOB WM IOHSTHI:
CEJIEKIUS, COPT, MOpoja, TaMM, TOMECTHUKALUS,
WIK OJOMAIIHMBaHUE, LEHTPhl MHOroo0Opasusi u
IPOUCXOXKACHUS  KYJIbTYPHBIX  pacTeHUl U
KUBOTHBIX,  T'MOpuAM3alUs,  HCKYCCTBEHHBIN
oT0op.

Ha3plBaTh M cpaBHUBaTh OCHOBHBIE JTallbl
Pa3BUTHS CETEKLIUU.

W3narate yuenne H. WM. BaBunoBa o neHTpax
IIPOUCXOKICHUS KYJIbTYPHBIX pacTeHMi;
pasnuyarh LEHTPHl HA KapTe MHpa, CBA3BIBATH UX
MECTOIOJOKEHHEe C OYaraMd BO3HUKHOBEHUS
JPEBHEUIINX [[UBUIN3AIUH.

CpaBHuBaTh copTa  KYJbTYPHBIX  PAaCTEHHH,
MOpOAbl JOMAIIHUX JKUBOTHBIX H HUX JHUKHUX
MIPENIKOB.

OnenuBath poyib CeJIEKIMH B OOecredeHuu
IPO/I0BOJILCTBEHHOM 0€30MaCHOCTH YEJIOBEYECTB

Meroas! n PackpsiBaTh conep:kaHue TEPMUHOB M IOHSATHI:

JOCTYKEHUS UCKYCCTBEHHBI ~ OTOOp,  MaccoBbIi  0TOOp,
CEJIEKLINU VHUBU1yaIbHBIN ot0op, JKCTEpbEP,

pacTeHU U OJIM3KOPOICTBEHHOE CKpELIMBAaHUE, YUCTAs JINHUSA,
JKUBOTHBIX reTepo3uc, HEPOJICTBEHHOE CKpeIlMBaHuE,
VCKYCCTBEHHBII MyTareHes, TTOJIMTJIONIBI.
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CpaBHuBath (OpPMBI HCKYCCTBEHHOTO OTOOpa
(MaccoBoro W MHAMBUIYaJIbHOIO),  BH[BI
ruopUIA3auu (6IM3KOPOICTBEHHOM u
OTJAJICHHOM), CIIOCOOBI OTYy4YEHUs OJUILIIONUI0B.
[IpuBoguTh mNpUMEpPHl JOCTUKEHUH CEeNEeKIMU
pacTeHui 1 KUBOTHBIX

Bbuorexnonorus
KaK OTpacib
MPOU3BOACTBA

PackpeiBaTh conep:kaHe TEPMUHOB WU TOHSITHI:
OMOTEXHOJIOTHUS, KJIETOYHAs WHXKEHEepUs, TeHHas
WH)XKECHEPUS, KJIIOHUPOBaHUE, TPAHCTEHHBIE
OpTaHU3MBbl, I'MO (reHeTHYECKHU
MOJIU(UIIMPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTb OHMOTEXHOJIOTHIO KakK OTpacib
MPOU3BOACTBA, OCHOBHBIE

NOCTHXKEHUST ~ OMOTEXHOJOTMHM B o0JacTu
IPOMBIIUIEHHOCTH,  CEIbCKOTO  XO3siiCTBa U
MEIHIVHBI.

[lepeuncnsaTh W  XapakTEpU30BaThb OCHOBHBIC
METOJIbI U TOCTHXKEHUSI OMOUHKEHEPHH.
OO0cyx/1aTh 9KOJIOTHYECKUE U ITUYECKUE ACTIEKTHI
HEKOTOPBIX WCCIIEI0BAHUM B oOnacTu
OMOTEXHOJIOTUHU (KIOHUPOBAHUS, UCKYCCTBEHHOTO
OIUIOJIOTBOPEHMS,  HAIIPABIEHHOTO  U3MEHEHUS
T€HOMa M CO3JaHusl TPAHCTE€HHBIX OPTraHU3MOB)

IIpomMexxyTouHas
aTTecTanus

KonTposnbHas
pabora

Bcero uacos

34

11 KIJACC

Tema 1 IBosonuonnas 6uoJiorus (9 yacon)
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1.19Bosronus u
METO/bI €€
U3YYICHHS

NuauBuayanbHbI U
(hbpOHTANTBHBIH
Ompoc
K/pabota

PackpbiBaTh copepkaHue TEPMUHOB U TOHSTHUM:
HBOJIIOLIHS, Nepexo/IHbIe dbopmbl,
(bunoreHeTH4eCKue psiibl, BUABI-IHIEMUKHU, BUIbI-
PEIUKTBI, 3aKOH  3apOJBIIIEBOTO  CXOJICTBA,
OMOTeHeTUYECKHi  3aKOH, TOMOJIOTUYHBIE U
aHAJIOTMYHBbIE OpraHbl, PYAMMEHTApPHBIE OpraHbl,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIE 3Tallbl Pa3BUTHS JBOJIO
UOHHOW TEOPHH.

XapakTepu3oBaTh  CBHUJCTEIILCTBA  DBOJIIOILUU:
MaJICOHTOIOTHUECKUE, Oouoreorpaduieckue,
AMOPHUOJIOTHYECKHE, CpPaBHUTEIbHO-aHATOMUYE
CKHeE, MOJIEKYIISIPHO-OMOXMMHUYECKHE.

[IpuBOIUTH TIpUMEPHI TEPEXOAHBIX (HOPM OpPTraHU3
MOB, (Quioreneruyeckux psanoB. llpuBoguTh
(GOpMYITHPOBKH  3aKOHOB 3apOJIBIIIEBOTO
CXOJICTBA,

but6mmoreka [IOK
https://m.edsoo.ru/
7t41b590

1.2 Uctopus
pa3BUTHS
MpEICTABICHUN
00 3BOIOLIUU

PackpeiBaTh conepkaHue TEPMUHOB WM IOHSTHI:
CUCTEMATHKa, E€CTECTBEHHBIH M MCKYCCTBEHHBIN
oT0op.

XapaKkTepu3oBaTb  OCHOBHBIE  JBOJIOLIMOHHBIC
UJCU, KOHUEILHUNA U TEOPUU; CPAaBHUBATD B3IJIAJbI
Ha Bua W ’Bomonuto K. Jlunnes, JK.b. Jlamapka,
Y. lapBuna.

OrneHuBaTh BKJIA]I JInuues B pa3BuUTHE
CHUCTEMAaTHKHU U OOBSCHATH MPUHIUIIHI

OMHApHOI HOMEHKJIATYPBI.

XapakTepu3oBaTh  COAECP)KAHME W  3HAYCHUE
sBomonmoHHor koHuenuu JK. b. Jlamapka.
OneHuBaTh €CTECTBEHHO-HAyYHbIE M COLMAIBHO-
SKOHOMUYECKHE MPEANOChUIKM BO3HUKHOBEHUS
9BOMIOLMOHHOM Teopuu Y. JlapBuHa.

PackpsiBaTh copeprkaHHE 3BOJIIOLMOHHOW TEOpUU
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Y. JlapBuHa; cpaBHUBaTb HEONPEACIEHHYIO U
OnpeeNiEHHYI0 U3MEHUYMBOCTh, €CTECTBEHHBIH U
HUCKYCCTBEHHBIN 0TOOp, ¢dopmbel OOpbOBI  3a
CYIIIECTBOBAHUE.

OnuceiBaTh TMOJOXEHUS CHHTETUYECKON TEOpUu
oot (CTD) U OOBACHATH €€ 3HAUCHUE s
ounosoruu

1.3 Bun: xpurepun
U CTPYKTYpa.
[Tonmynsiuus kak
KakK dJIEMEHTapHas
¢IMHHUIIA BUa

PackpeiBaTh copep:kaHue TEPMUHOB WM IOHSTHI:
MUKpO3BOJIOLHUSA, BHUJ, KPUTEpUU BHJIA, apeall,
HOMyJsAusl, TeHO(OHJ, MyTalud, KOMOMHAIUU
T'€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATHUYECKYID  €IMHHMIlY W  LEJIOCTHYIO
OMOJIOTUYECKYIO CUCTEMY.

Boigenars kputepun Buaa (MOpQOIOTHMYECKU,
(bu3NoIOrNYeCKUii

OMOXMMHYECKHNM, TeHETUYECKHH, SKOJOTHYECKUH,
reorpa@uuecKkuii) U TNPUMEHATh KPUTEPUH IS
ONMCAHUS KOHKPETHBIX BUJIOB.

XapakTepu3oBaTh MONYJSALUIO KaK CTPYKTYPHYIO
€IMHMILY BUJA U SBOITIOLUU.

OnuceiBath MOMYJISLUIO 1o OCHOBHBIM
NIOKA3aTeJsIM: COCTaB, CTPYKTYpa.

1.4]1Bwxyimue
CHUTBI
(3;eMeHTapHbIe

(bakxTopsI)
ABOJTIOLINN

PackpsiBaTh conepkaHue TEPMUHOB WM TOHSTHI:
KOMOMHATUBHAs U3MEHYUBOCTS, MYyTAalHH,
MYTALMOHHBIM MPOLECC, MOMYJISLUOHHBIE BOJIHBI,
npeii¢ TeHOB, U30JSIHS, MUTPALHH.
XapakTepu3oBaTh AIIEeMEHTapHbIE dakTopbl
IBOJIIOLIAM: MYyTalMOHHBIN nporecc,
KOMOMHATUBHAsT W3MEHYMBOCTH, MOMYJSIIHOHHBIC
BOJIHBI, JIpeii( T€HOB, U3OJISIIIMS, MUTPALIHSL.
YcraHaBnMBaTh NPUYMHHO-CIICCTBEHHBIE CBSI3H
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MEXIy MEXaHH3MOM W pPe3yJbTaToM JACHCTBUS
JOBIDKYIIMX  CHUJ  (dJEMEHTapHbIX  (DaKTOPOB)
HBOJIOIIUU

1.5EcTecTBeHHBIN 1 PackpeiBaTh conepkaHue TEPMUHOB M TOHSTHU:
oTOOp U ero €CTECTBEHHBIN 0TOOp, O0phOa 3a CyIeCTBOBaHUE.
dbopMbI OnuceiBaTh MEXaHU3M JIEUCTBUS €CTECTBEHHOTO
otbopa.
Xapakrepu3oBaTb (POpPMBI €CTECTBEHHOTO OTOOpa
(MBYOKYIINNA, CTAOMIM3UPYIOIIUHN, TU3PYITUBHBIN)
Y CpaBHUBATh UX MEXy COOOH.
XapakTtepu3oBaTb OOprOy 3a CYIIECTBOBAaHHE U
CpaBHHUBATh e BUJIBI (MeXBHIOBAS,
BHYTPHUBHIOBass, Ooppba ¢ HEOIAronmpusATHEIMHU
(akTopamu BHEIIHEW CpE/Ibl)
1.6 Pe3ynbrats 1 PackpeiBaTe conepkaHMe TEPMUHOB M TOHSTHU:
HBOJIIOLIMHU: MPUCTIOCOOJIEHHOCTh, TOKPOBUTEILCTBEHHAS U
IPUCTIOCOOICHHOCT npejaocTeperaromas OKpacka, MaCKHPOBKA,
b OPTraHU3MOB H BUI000pa3oBaHue.
BUJI000pa3oBaHue OmnuceiBaTh MEXaHHU3M BO3HUKHOBCHHUS

MPUCTIOCOONIEHUN Y OPTaHU3MOB.
BoisiBnATE 1O M300pakeHUSIM, HAa JKHBBIX U

(UKCHPOBAaHHBIX npenaparax pUMEPBI
HPUCIIOCOOJICHHOCTH PACTCHUH H IKHUBOTHBIX K
yCIOBUSIM  cpenbl  OOWTaHWs,  JIOKa3bIBaTh
OTHOCHUTEIIHHYIO 11eJ1Iec000pa3HOCTh
IPUCTIOCOOICHUIA.

XapakTepu3oBaTh  CIMOCOOBI W MEXaHU3MBI
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BUI000pa30BaHUs; ONKCHIBATH W CPABHHUBATH
OCHOBHBIC bopMBI 9KOJIOTUIECKOTO u
reorpauueckoro BUa000pa3oBaHus

1.7 HanpaBnenus u 1 PackpeiBaTh copep:kaHue TEPMUHOB WM IOHSTHI:
yTH KontponbHas MaKpO3BOJIOLHUSA, (UIOTeHe3, OHOJOTHYECKUI
MaKpO3BOIIOLHUH pabora nporpecc u perpecc, apomopdo3, UanoaaanTanus,
oOuras nereHepanus, aJanTUBHAs paJualus.
Xapakrepu3oBaTb (GOpPMBI HBONIOIMH. BBISBIATH
apoMop(}o3bl M UAMOATANTAIMH Y PACTCHHH U
KUBOTHBIX.
CpaBHuBaTh  OHOJIOTMUECKHMI  mporpecc u
OMOJIOTHYECKUI perpecc, apomopdos3,
UAMOAANTAINIO ¥ OOIIYIO JIET€HEePaIHIO.
BrisSIBASTE  B3aMMOCBSI3M  MEXIYy MYTIMH U
HaIlpaBJIEHUSMHU DBOJIIOIMU Yy pPAacTeHUH U
YKUBOTHBIX
Tema 2. BosnukHoBeHue U pa3Butne KuzHu Ha 3emiie (9uacoB)
2.1 Ucrtopus NunuBuayaneHbld U [PackpblBaTh COAEpKaHUE TEPMUHOB W TOHSATHMA: bubnmnoreka [JOK
KU3HU Ha 3eMJie U (bpoHTaNBHBIA  |KpealmoHU3M, aOUOTEeHEe3, BUTAIN3M, MTAHCTIEPMUS, https://m.edsoo.ru/
METO/IbI €€ OIpoc 01011033, KoalepBaThl, MPOOUOHTHI, CHMOHOTCHE3. 7t41b590
U3Y4YECHHUS. XapakTepu3oBaTb METOJbl H3Y4YEHHUS HCTOpHYE
['mnoressl ckoro npouuioro 3emin.llepeyucisiTe OCHOBHBIE
MIPOUCXOKACHUS 9TaIbl XUMUYECKON 1 OMOJIOTHYECKOM SBOIOIINH.

JKU3HU HA 3eMJie
OCHOBHBIE ATAITbI
Pa3BUTHSI KU3HU

Wznarate  cojepkaHue THUIOTE3 U TEOpUid
BO3HMKHOBEHHUSI )KM3HU HA 3emiie (KpealrnoHU3Ma,
CaMOIPOU3BOJILHOTO 3apOXACHUSI (CIIOHTAHHOTO),
naHcnepmun, runore3bl PHK-mupa).OnuceiBaTh
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skcnepuMmeHTel C. Mumnepa u [I'. IOpu 1o
MOJTyYEHHUIO OpraHNYECKHX BEIIECTB u3
HEOPraHMYeCKuX MyTéM a0UOTe€HHOTO CUHTE3a.

2.2 OcHOBHBIE
ATaIbl 3BOJIIOIUU
OpraHUYEeCKOro
MHUpa Ha 3emiie,
pa3BUTHE KU3HU T
spam U Iepuoiam

PackpbiBaTh coliep’KaHME TEPMUHOB M TOHSTHUM:
90H, 3pa, NepHoI, apoMopdo3bl, UANOATANTAIUH.

3HaTh TOCIIEIOBATENILHOCTh DJOHOB: KaTapXew,
apxei, TmpoTepo3oH, ¢aHepo30il; Ip: apxeickas,
MPOTEPO30MCKasi, MaJCO30MCKas, Me3030MCKasi,

KaltHO30MCKasl; IIEPUOJIOB: KeMOpHIICKuUH,
OpPIOBUKCKHH, CUIIypUNCKUH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, MIEPMCKUH, TPUACOBBIM,

FOPCKHI, MEJOBOM, MAJIEOTEHOBBIN U HEOTE€HOBBIM,
AHTPOIIOI€HOBBIM. XapaKTepu30BaTh OCHOBHBIE
COOBITUS B PAa3BUTHHU OPraHUYECKOro MHpa IO
9paM M IEPUOAAM I'€0JOTHYECKON UCTOPUH; ITAIlbl
Pa3BUTHUS PACTUTEIBHOTO U KUBOTHOTO MHPA.
Boigenute ri1aBHBIE apoMOpP(O3bl paCTEHH U
KUBOTHBIX. CpaBHuBaTh MEXIY coboit
MpeACTaBUTENCH CHUCTEMaTHYECKUX rpyII
OpraHW3MOB, BBISBIIATH YEPTHl YCIOKHEHHUS U
IPUCIOCOOJICHHOCTH K YCJIIOBHUSIM JKU3HU

2.3 CoBpeMeHHas
cucTema
OpPTraHu4YeCcKOro
MUpa

PackpsiBaTh conep:kaHue TEPMUHOB WM TOHSTHI:
CUCTEMAaTHKa, HCKYCCTBEHHAasT W €CTECTBECHHAs
KJIaccupuKanus, OuHapHas HOMEHKJIATYpa,
OPUHLMII ~ MEPAPXUYHOCTH.  XapaKTepU30BaTh
COBPEMEHHYIO CHCTEMY OPTaHMYECKOT0 MUpa

2.4 DBomronus
yeJ0BeKa
(a"TpOMIOTEHE3)

PackpsiBaTh conep:kaHue TEPMUHOB M IOHSTHI:
AHTPOIOJIOTHS, AHTPONOIE€HE3, YEJIOBEK Pa3yMHbIN
(Homo  sapiens), mnpsAMOXOXAECHHE, BTOpas
CUTHaJbHas  cucrema. llepeuucnsT 3amauu
AHTPONOJIOTUH, 3Tanbl CTAHOBJIEHUS WU Pa3BUTHUSL
IpeJICTaBICHUI O TPOUCXOKICHUH YeJIOBEKa.
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Wznarate OCHOBHBIE mOJOXKEeHUS Teopun Y.
JlapBuHa, KpUTHUYECKH OLIEHMBATh HEHAYYHYIO
MH(}OPMALMIO O MPOUCXOKACHUH YeJIOBEKA. 3HATh
CHCTEMATUYECKOE MOJI0KECHHE

2.5 JIpmxyiue
CHJIBI

(paxTopsr)
aHTpOIOTeHe3a

PaCKpBIBaTB COACPKAHHUC TCPMHHOB U MOHSTHH:

(bakTopsl AHTPOIIOTCHE3a, TPYIIIOBOE
COTPYIHUYECTBO, PEUb, OPYAHIHAS JIEATEITHHOCTD,
OJIUMOP(HU3M.

XapakTepu3oBaTh JABWXKYIIHE CUIBI ((aKTOpPHI)
aHTPOIIOTE€He3a: OHMOJIOTHYECKHE U COLHAbHbIC,
CPaBHHMBATh UX MEXAY cOO0M

2.6 YenoBeueckue
pachl U IPUPOJTHEIC
ajanrannn
YyeJI0BeKa

PackprpiBaTh conep)kaHUE TEPMHHOB W TOHSTHU:
aBCTPAJIONHUTEK, YEJIOBEK YMEJBIA, YEIOBEK
MPSAMOXOMSAIINN, HEaHJepTael, KpPOMaHBbOHEII,
HCOJIUTHYCCKAS PEBOITIONHS, NIEPBOOBITHOE
HCKYCCTBO.

XapakTepu3oBaTh M CpPaBHHBATh MEXKIY COOOMU
OCHOBHBIC  CTQJIMM  DBOJIIOIIMM  YEJIOBEKA:
XPOHOJIOTHYECKUH BO3PACT, apea
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, o0pas
KU3HU U OPYJIUS TPyJa

2.7 YUenoBeueckue
pacel ¥ IPUPO/THBIE
ajanrann
YyeJIOBEKa

PackpeiBaTe conepkaHMe TEPMUHOB M TOHSTHU:
pacel, pacoreHe3, COLUANI-IAPBUHU3M, pPacusM,
METHUCALHS.

XapakTepru3oBaTb U CPaBHUBATH IPEJICTABUTEIICH
YEJOBEUECKUX pac, pacKpblBaTh MPUYUHBI H

MEXaHMU3Mbl ~ PacoreHe3a,  MEPEeUnuCIsATb U
MIPUBOJUTH IIPUMEPBI IPUCIIOCOOICHHOCTH
YeJIoBeKa K  YCIOBHUAM  CPEIbl, IPHUMEPHI
IPUCTIOCOOUTENBHOTO 3HAYEHUS pPacoBbIX

npu3HakoB. JlokaspiBaTh €aMHCTBO Buaa Homo
sapiens, Hay4HYI0 HECOCTOSTEIBLHOCTh PaCOBBIX
TEOpUM, UJEH COUMAJBHOTO JApBUHU3MA U
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pacu3ma.

Tema3 O

ranu3mbl 1 OKpy:Kaomas cpeaa (Suacon)

3.1Dkoorus Kak
HayKa

NuauBuayanbHbI U
(hpOHTATBHBIH
Ompoc

PackpbiBaTh coliep)kaHUE TEPMHHOB U IMOHSITHM:
9KOJIOT s, TIOJIEBbIE HAOJIIO/ICHUS], SKCIIEPUMEHTHI,
MOHUTOPHHT OKpY’Karonien cpensl,
MOJIEIUPOBAHKE, HKOJIOTHYECKOE MUPOBO33PEHUE.
XapakTepu3oBaTb  YCIOBUS ~ Cpell OOMTaHHUsA
OpPTraHU3MOB; KJIacCU(pULIUPOBATH U
XapaKTepu30BaTh  JKOJOTMYECKUE  (PAKTOPBI:
abuoTnuyeckue, OMOTUYECKHE U aHTPOIIOT€HHBIE.
OnuceiBaTh JEHCTBHE 3KOJOTHYECKHX (DaKTOpOB
Ha OpraHu3Mbl. XapaKTepu30BaTh OCOOEHHOCTH
CTPOEHUS M JKU3HENEATEIbHOCTH PACTEHUH U
’KMBOTHBIX Pa3HbIX CpeJl OOMTaHUs

but6mmoreka [JOK
https://m.edsoo.ru/
7t41b590

3.2 Cpenpl
oOuTaHus u
HKOJIOTHYECKHE
(bakTopsI

NunuBuyanbHbIA U
(dbpoHTaTBHBIN
OTIpocC

PackpeiBaTh conepkaHue TEPMUHOB WM MOHSITHI:
cpena  oOMTaHMs, DKOJIOTMYecKHe  (haKTOPBHI,
OMOJIOTUYECKUIT ~ ONTHMYM,  OTPAaHUYHMBAIOIINN
(JTMMHUTHP YFOTITHIA )

(dakTop.
XapakTepu3oBaTh  YCIOBUS  cpell oOuTaHus
OpraHU3MOB; KJIacCU(UIIUPOBATH U

XapaKTepu30BaTh  JKOJOTMYECKHUE  (aKTOPHI:
abnoTuyeckue, OMOTUYECKHE U aHTPOIIOT€HHBIE.
OnwuceiBaTh JEHCTBHE 3KOJOTHMYECKUX (HAKTOPOB
Ha OPTaHU3MBI.

XapakTepu3oBaTb OCOOCHHOCTH CTPOCHHUS W
KU3ZHEJEATEIBbHOCTH PACTEHMM M >KMBOTHBIX
Pa3HbIX cpe OOUTAHUS
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3.3 AOuoTnueckue
(bakTopsI

NuauBuayanbHbI U
(hbpOHTANTBHBIH
Ompoc

PackpriBaTh conep)kaHUE TEPMHHOB W TOHSTHU:
abMoTHUYeCKHue bakTopHI, dhoTomneproau3Mm,
OMOJIOTUYECKUE PUTMBI.

AHanu3upoBaTh JEHCTBUE CBETa, TEMIIEPATYPHI,
BJI&KHOCTH Ha OPTaHU3MBI U MPUBOIUTH MPHUMEPHI
IPUCIIOCOOJICHHOCTH ~ opraHu3MoB. [IpoBoauTh
OMOJOTMYECKUE HAOMIOAEHUS U OPOPMIIATh
pe3yabTaThl MPOBENEHHBIX HAOIIOICHUH

3.4 buotnueckue
(dakTopsl

NuauBuayanbHbI 1
(bpoHTaTBHBIN
Ompoc

PackpbiBaTh copepkaHUE TEPMHUHOB W IIOHSATHUI:
OHoTHYECKUE (dakTopsl, XUITHUYECTBO,
napa3uTU3M, KOHKYPEHIUS, MyTyallu3M, CUMOHO03,
KOMMEHCAJIN3M, HaXJ1eOHNYeCTBO, KBAPTUPAHCTRO,
aMEHCAIIN3M, HEUTPAIU3M.

XapakTepu3oBaTb OMoTHYECKHE (AKTOPHI U BUIbI
B3aMMOOTHOIIEHUI MEXIY OpraHu3MaMu;
IPUBOJIUTH IIPUMEPHI B3aMMHOMU
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

CpaBHHMBaTh MEXIy €000 BHABI OMOTHUYECKUX
B3aMMOJICVCTBUI OPraHU3MOB

3.5
KOJIOTUYECKHE
XapaKTEPUCTUKHU
BUJIA U TIOMYJISIIIUU

Kontponshnas
pabota

PackpsiBaTh conep:kaHue TEPMUHOB WM TOHSTHI:
MO YJIALIUS, YUCJIEHHOCTb, IJIOTHOCTb,
POKIaeMOCTb, CMEPTHOCTb, IIPUPOCT, MUTPaALIUs,
JMHAMHKA YUCIEHHOCTH MOITYJISLHUN.
XapakTepu3oBaTb  OCHOBHBIE  IIOKa3aTeld W
JKOJIOTHUYECKYIO CTPYKTYpY MIONYJISILIUU;
ONMCBHIBATh MEXAHU3MBI PEryJIALMU YUCICHHOCTH
MONYJISALIMU

Tema 4 CoobmecTBa u JKojg0orudeckue cucreMsbl (94)

4.1Coo01iecTBa
OpraHu3MOB

1

PackppiBaTh coqep:kaHue TEPMUHOB U
MOHSTHI: OMOIIEHO3, SKOCHUCTEMA,
OHMOreoLeH03, BUAbI-IOMUHAHTHI,
HKOJIOTMYECKAasl HUILIA.
XapakTepu3oBaTh OMOIIEHO3

bubnunoreka LIOK
https://m.edsoo.ru/
7f41b590
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(coob11ecTBO), €ro BUAOBYIO,
MPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
CTPYKTYPHI.

OOBSACHATH pOJIb KOMIIOHEHTOB
OuoIeH03a B OIJEPKaHUU €T
CTPYKTYpHI U CYIIIECTBOBAHHS Ha
ONPEEIEHHON TEPPUTOPHH.
OOBACHITH OMOJIOTMYECKUIA CMBICIT
SPYCHOCTH U JINCTOBOM MO3AaMKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, IPOCTPAHCTBCHHYIO U
TPO(PHUUECKYIO CTPYKTYPBI, CBI3H MEKITY
OpraHu3MamMu

4.2 DKOCUCTEMBI U
3aKOHOMEPHOCTH
UX CYIIIECTBOBAHHUS

2

PackpeiBaTh conepkaHue TEPMUHOB WM MOHSITHI:
9KOCHUCTEMA, OUOTeO0IIeHO3, IPOAYLIEHTHI,
KOHCYMEHTBI, PEeIyLEHTbI, TPOpUUECKUE YPOBHH,
MAILIEBAs

oenb W CeTh, DKOJOTMYECKHE  MUPAMUIBL,
O6uomacca, IpoAyKLHs, CYKLECCHS.
XapakTepu3oBaTh CBOWCTBA JKOCHUCTEMBI (€€
CIOCOOHOCTB K JJIUTEIBHOMY CaMOIOAEPKAHHUIO,
OTHOCHUTEJIBHO 3aMKHYTBI KPYTOBOPOT BELIECTB,
HE00X0IMMOCTb TOTOKA YHEPTHUN).

CpaBHUBATh MAaCTOMILHbBIE U JETPUTHBIE MUILEBHIE
LeMnu, TPOPUIYECKUE YPOBHU IKOCUCTEMBI.
Pasznuuare nupamuabsl OPOAYKLUMH, NHPAMHUIBI
YHUCIIEHHOCTH U MUpaMuAbl OMOMAaCCHI.

CocTaBiATh LENHU U CETU NUTAHUSA.

Ilepeuncnsare CBONCTBa JKOCHUCTEM:
YCTOWYHUBOCTB, caMOpeTyJsius, paszBuTHe
(cykmeccus).

OnuceiBaTh MEXaHHU3M MOAACPIKaHUA PABHOBCCHUA
B OKOCHCTCMax.
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XapaKTepmoBaTL CYKICCCHUHU, BBIABJIATL IIPUYNHBI
151 O6HII/IC 3dKOHOMCPHOCTH CMCHBI SKOCHCTCM

4.3 Tlpuponanbie
HKOCHUCTEMBI

PackpeiBaTh conep:kaHue TEPMUHOB M IOHSTHI:
BOJIHBIE DKOCUCTEMBI, OHOreoLeHO3bl,
(UTOIUIAHKTOH, 300IJIAHKTOH, OEHTOC, TYMYC.
[IpuBOoaUTE mNpHUMEpPHl INPUPOIHBIX 3KOCUCTEM
CBOCH MECTHOCTH.

CpaBHUBaTh Ha3eMHBIE U BOJHBIE 3KOCHCTEMBI;
OpraHu3Mbl, 00pasyrolMe pasHble TpopUUecKHe
YPOBHH.

4.4
AHTpPONIOT€HHBIE
DKOCUCTEMBI

PackprpiBaTh conep)kaHUE TEPMHHOB W TOHSTHU:
aHTPOTIOTEHHAsI DKOCHCTEMa, arpOdKOCHUCTEMA,
ypOoskocucTema, OnopazHooOpasue.
XapakTepu3oBaTh arpodKOCHCTEMBI u
ypOOIKOCUCTEMBI, 0COOEHHOCTH ux
CYIIIECTBOBaHHUSI.

[TpuBOANTH TPUMEPHI AHTPOTIOTCHHBIX YKOCUCTEM
CBOCW MECTHOCTH, OIHCHIBATh WX BHIIOBOW COCTaB
U CTPYKTYpY.

CpaBHUBAaTh COCTaB W CTPYKTYPY TPUPOTHBIX
OKOCUCTEM M arpodKOCHUCTEM, arpodKOCHUCTEM U
ypOOIKOCHUCTEM.

4.5 buocdepa —
rio0aibHas
JKOCHUCTEMA 3eMITH

PackpsiBaTh conepkaHue TEPMUHOB WM TOHSTHI:
ouochepa, IKUBOE BEIIECTBO, JIUHAMUYECKOE
paBHOBecHE.

OuenuBats Bkian B. 1. Bepnaackoro

B CO3/IaHME Y4eHHUs 0 bnocdepe.

XapakTepu3oBarb cocTaB Ouocdepsl, (GyHKIUU
JKUBOTO BellecTBa Ouocdepbl M ompenensaTh (Ha
KapTe) obnactu ero HanOOJIBIIETO
pacmpocTpaHeHusl.

[IpuBoguTh mpuMepbl TpOsBICHHUS  (QYHKIMN
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JKUBOTO BeIllecTBa OnMocdepsl, OMOTeOXUMUYECKON
JeSITETLHOCTH YEIOBEKA.

[lepeuncnsate  ocobeHHocTH  Ouocdepsl  Kak
rJ100aJIbHON 9KOCHCTEMBI 3€MJITU

4.6 1 PackpriBaTh cojepkaHHE TEPMHUHOB M TIOHSATHH:
3aKOHOMEPHOCTHU LEJIOCTHOCTh OHoc(epbl, KPYyroBOpPOT BEILECTB,
CYyILIECTBOBaHUS OMOTCOXUMUICCKUE ITUKJITBI AJIEMEHTOB,
ounocdepsl 30HAJILHOCTH OHMOCchepbl, OMOMBI.
OnuceiBath KpYTrOBOPOT BEIIECTB,
OMOTEOXMMHUYECKHE MHKIbI a30Ta W yriiepoja B
ouocdepe.
OOBSICHATH TNPUYMHY 30HAIBHOCTH Ouochepsl.
[lepeuncnsaTe W  XapaKTepU30BaThb OCHOBHBIC
OMOMBI CYIIIN 3eMIIU
4.7YenoBeuecTBoO B |1 1 PackpriBaTh copepkaHHE TEPMHUHOB M TIOHSATHH:
ouocdepe 3emnu KonrponbHas AQHTPOTIOTEHHBIE  W3MEHEHUsS,  IKOJOTUUYECKHUI
pabota KpU3UC, TTI00AJIbHbBIC

pOOJIEMBI.

XapakTepu3oBaTh OUOC(hEepHYIO pOJIb YeIOBEKa.
[IpuBOIUTE IPUMEPBI AHTPOIIOT€HHBIX U3MEHEHUN
B Ouocdepe.

OueHuBaTh MOCJIEACTBUSA 3arpsi3HEHUs
BO3/YIIHOM, BOJHOM Cpe/ibl, K3BMEHEHHUS KIMMAaTa,
COKpalieHus 6uopasHooOpasusi.

@opMynupoBaTh COOCTBEHHYIO TO3MLHUIO IO
OTHOIICHUIO K TJIOOQIBHBIM W PETHOHAIBHBIM
9KOJIOTMYECKUM TMpobiieMaM, apryMeHTHpPOBaTh
CBOIO TOYKY 3PEHUS.

HazpiBaTh MIPUYUHBI MOSIBJICHUS
IPUPOIOOXPAHHON ATUKHU, PACKPHIBATH 3HAYEHUE
nporpecca il MNPEOJOJIEHHS JKOJOTHMYECKOTO
Kpu3uca
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4.8Cocy1iecTBOBaH
Ue MPUPOJIBI U

1

PaCKpI)IBaTI) COACPKAHHUC TCPMHHOB U MOHSTHH:
PadruOHAIIBHOC IIPUPOJOIIOJIb30BaAHHUC, YCTOI\/'I‘II/IBOC

YyeJIOBEYECTBA pa3BUTHE, KOIBOJFOIIHS.
XapakTepu3oBaTh PAIMOHATLHOE WCIOIb30BAHUE
MPUPOJTHBIX PECYPCOB; OCHOBHBIC ITOJOKCHHS
KOHIICTIIINKM YCTOWYUBOTO Pa3BUTHUS
Oo6o0maromee 2
NMOBTOPEHHE
IIpomexyTouHas
aTTecTanus
Bcero yacos 34
Bcero yacoB nmo 68

nporpamMmme
«bunoJsiorus»

IHOYPOYHOE INIVIAHUPOBAHHUE

10 KJTIACC
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Ne /it Tema ypoka KommuectBo wacoB | DnekTpoHHBIE TU(PPOBLIE
o0Opa3oBaTellbHbIE
pecypcehl

10 knace Bece | K/pa | IIp./a
ro (] a0.
pao

1 buosnorus B cucreme Hayk 1 bubnmnoreka LIOK
https://m.eds00.ru/863e61
22
https://m.edso00.ru/863e63
2a

2 Mertoibl mo3HaHus )KUBOU Tipupobl. [IpakTrueckast padora Ne 1 1 0.5 bubnmorexa [{OK

«/cronp30BaHke pa3IMYHBIX METOI0B NIPU U3yYCHUU OUOJIOTHYCCKIX https://m.edsoo.ru/863e61
00BEKTOBY 22

3 buonorudeckue cuctemsl, MPOIECCH U UX U3YyUEHUE 1 bubnmorexa [{OK
https://m.eds00.ru/863e65
64

4 XUMHYECKUN COCTaB KJIETKU. Boma, MUHEpalbHBIE COJIU 1 bubnmoreka LIOK
https://m.eds00.ru/863e67
4e

) benku. coctaB u crpoeHne OENKOB 1 bubnmnoreka [JOK
https://m.eds00.ru/863e6b
72

6 depMeHTH — Ouosiornueckue katanuzatopsl JlaboparopHas pabora 1 0.5 bubnuoreka [{OK

Ne 1 «M3ydeHne kaTanuTUYECKON aKTUBHOCTH (DEpMEHTOB (HA IIpUMEpe https://m.edso0.ru/863e6b
aMMJIa36I HIH KaTajaasbl)» 72

7 Yraesoapl. JIunnasl 1 bubmmoreka [IOK
https://m.eds00.ru/863e68
70

8 Hyxneunosble kuciaotsl. AT® 1 1 bubmotexa [IOK
https://m.edsoo.ru/863e6d
5C

9 Wctopus u meroasl n3ydyeHus kietku. Kietounas teopust 1 bubnuoteka [{OK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

https://m.eds00.ru/863e6e
88

10 Knertka kak 1ie10cTHas XHMBasi CUCTEMa bubmnorexa LIOK
https://m.edso00.ru/863e6ff
0
https://m.eds00.ru/863e71
6

11 CrtpoeHnue syKkapuoTHIecKol kieTku. JlaboparopHas pabora Ne 2 0.5 bubnuoteka [{OK

«M3yueHune CTpoeHuUs KJIETOK paCTEHUH, )KUBOTHBIX, TPHOOB U https://m.eds00.ru/863e76
OakTepHii 1o MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIPErapaTax u ux 6¢c
OTTHCAHUE)

12 OOMEeH BEIIECTB WIH META00IN3M bubnmmoreka LIOK
https://m.eds00.ru/863e76
6c

13 doTocuHTE3. XEMOCUHTE3 bubmmoreka [IOK
https://m.edso0.ru/863e7c
98

14 DHepreTuyeckuit 0OMeH bubnmorexa [{OK
https://m.edsoo.ru/863e7a
ae

15 Kuznennsiit ki knetku. [enenne kierku. Muto3. JlabopaTopHas 0.5 bubnmnoreka [JOK

pabota Ne 3 «HaGmrofeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa https://m.edsoo.ru/863e7d
Ha TOTOBBIX MUKPOIIpENIapaTax» c4

16 buocunTes 6enka. Peakius MaTpruuHOTO CUHTE3a bubnmnorexa [JOK
https://m.eds00.ru/863e79
oe

17 Tpancnsius — OnocuHTe3 OenKa bubnmnoreka [JOK
https://m.eds00.ru/863e79
6e

18 Hexnerounsie popmbl )KU3HU — BUPYCHI bubmotexa [IOK
https://m.eds00.ru/863e75
40

19 @opMBI pa3MHOKEHHUSI OPraHU3MOB bubnnoreka [JOK
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https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

https://m.eds00.ru/863e81
b6
https://m.eds00.ru/863e83
le

20 Meiio3 but6mmoreka [JOK
https://m.edso0.ru/863e7f
4a

21 O6pa3oBaHye U Pa3BUTHE MOJOBLIX KIeTOK. OMI0J0TBOpEHHE. 0.5 bubinorexa LIOK

JlaboparopHast pabora Ne 4 https://m.edso0.ru/863e81
«M3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITpETapaTax» b6

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmnoreka LIOK
https://m.eds00.ru/863e84
36

23 ['eneTnKa — HayKa O HACJIEICTBEHHOCTH U N3MEHUYNBOCTH bubnmnoreka LIOK
https://m.eds00.ru/863e86
2

24 3aKOHOMEPHOCTHU HacJleI0BaHus MpU3HAaKoB. MoHOTHOpuaHOE bubnmnoreka LIOK

CKpCIIMBaHUC https://m.edsoo.ru/863e88
78
25 Juru6puiHoe cKkpelrBanie. 3aKOH HE3aBUCUMOTO HAaclleJOBaHUS bubnunoreka LIOK
MPU3HAKOB https://m.edsoo.ru/863e89
a4

26 CuermieHHOE HacleqoBaHue npusHakoB. JlaboparopHas padora Ne 5 bubnuoreka [{JOK

«H 3yueHne pe3ynbTaToB MOHOTHOPHIHOTO H AUTHOPHIHOTO https://m.edsoo.ru/863e8c
CKpEIIMUBaHU Y Ap030(UIIbl HA TOTOBBIX MUKPOIIPENapaTax» 60

27 I'eneruka nona. HacienoBanue npru3HakoB, CHETUIEHHBIX C TTOJIOM bu6mmoteka [IOK
https://m.edso0.ru/863e8c
60

30 I'eHeTnka yemoBeka bubnunoreka LIOK
https://m.edso0.ru/863e8d
78

31 O00061menue no teme «HacaencTBEHHOCTh 1 U3MEHYUBOCTD
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

OpPTaHU3MOB)

32 CenekIus Kak HayKa U MPOIIECC 1 but6mmoreka [IOK
https://m.edso00.ru/863e92
14

33 MeTozbl U TOCTHKEHUS CeTIEKIIMN PAaCTCHUHN U )KUBOTHBIX 1 but6mmoreka [JOK
https://m.eds00.ru/863e92
14

34 buoTtexHonorus kak oTpaciib MPOU3BOJICTBA 1 1 bubnuoteka [{OK
https://m.edso00.ru/863e93
36

BCEI' | 34 34 |3 3,5

0

11 KJIACC

Nen/m | Tema ypoxka KonundaectBo yacos DNEeKTPOHHBIE U(PPOBHIE
o0Opa3oBaTelIbHbIE
peCypChI

Bcer | Kon/ |IIp/aa
0 pad 0.pado
ThI

1 DBOJIIOLIMS U METOJIbI €€ W3yUYCHUS 1 bubnmoteka [IOK
https://m.edsoo.ru/863ea2
Oe

2 Wcrtopus pazButus mpencraBieHUil 00 3BOIIOLUU 1 bubnunoreka LIOK
https://m.eds00.ru/863e95
70

3 MakposBoronus 1 bubnuoteka [{OK
https://m.edso0.ru/863e9c
le

4 [Tomynsimus Kak 3JieMeHTapHas €UHUIIA BUIa U SBOJIOIIHH. 1 0,5 but6mmoreka [IOK

JlabopaTopnast pabota Ne 1 «CpaBHEeHHE BHJIOB 110 https://m.edsoo.ru/863e99
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

MOP(OJIOTHIECKOMY KPUTEPUIO» c6
5 JIBrKyIue cuiibl (3JIeMeHTapHbIe (DAKTOPHI) IBOTIOIIUN bubnuoteka [{OK
https://m.edso0.ru/863e9d
a4
6 EcrectBenHsIif 0TO0p 1 ero GopMbl bubnuoteka [{OK
https://m.eds00.ru/863e9e
do
7 Pe3ynbTaThl 9BOMIONUK: MPUCTIOCOOICHHOCTh OPTraHU3MOB H 0,5 bubnuoteka [{OK
Bu00Opa3oBanue JlabopaTopHas padota Ne 2 «Omnucanue https://m.eds00.ru/863e9f
IPUCIIOCOOJIEHHOCTH OpraHu3Ma M €€ OTHOCHTEIHHOTO XapaKTepay de
8 Hanpasnenus u nytu Makpo3BOIOLUU bubnmnoreka [{OK
https://m.edso0.ru/863e9c
le
9 HeobpatumocTh 3BOJTIOIIHN
10 Wcropus xu3Hu Ha 3emiie U METOJIbI €€ N3YUSHUS
11 ['MnoTte3sl NpoOMCXO0KICHUS )KU3HA Ha 3eMIie bubmmnoreka LIOK
https://m.edso0.ru/863ea5
a6
12 Pa3BuTHe xu3HM Ha 3emiie 1o 3paM U epuogam bubmmnoreka LIOK
https://m.eds00.ru/863eab
be
13 OcHOBHBIE ATaIbl HBOJIIOIMHN PACTUTEIBHOTO U )KMBOTHOTO MUDA. 0,5 bubnunoreka LIOK
[TpakTuueckas padota Ne 1 «3ydyeHne UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8
pPaCTeHHI U KUBOTHBIX B KOJIJICKIIHIX) bc
14 CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa bubnunoreka LIOK
https://m.edsoo.ru/863ead
8e
15 DBOJIOLMUS YeJloBeKa (aHTPOIOTeHE3) bubnnoreka [{OK
https://m.edsoo.ru/863eac
2C
16 JIBrxyiue cuiibl (pakTopbl) aHTPOTIOreHe3a bubnnoreka [IOK

https://m.edsoo.ru/863ead
44
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https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

17

OcHOBHBIEC CTaJuH 5BOJIIOIMH YCIOBCKA

18 DBOJIIOLIMS YETOBEKA but6mmoreka [IOK
https://m.edsoo.ru/863eae
a2

19 DKoJIorHs KaK HayKa. 3a7auu ¥ pa3zelibl SKOJIOTHH

20 YenmoBedyecKue pachkl ¥ MPUPOTHBIC aJaNTAIlH YEJIOBEKa

21 O606meHue Mo TeMe «BO3HUKHOBEHHE M Pa3BUTHE KM3HU Ha but6mmoreka [JOK

3emiie» https://m.edsoo.ru/863eaf
ec

22 DKOJIOTHS KaK HayKa

23 Cpenpl 0OUTaHUs U YKOJIOTHYECKHUE (PAKTOPHI bubnmnoreka [JOK
https://m.edsoo.ru/863eaf
ec

24 AbGuotnueckue daxtopsl. JlaboparopHas padora Ne 3. 0,5 bubnmnoreka [{OK

«Mopdonornyeckre 0COOCHHOCTH PACTCHUH U3 Pa3HBIX MECT https://m.edsoo.ru/863ebl
obOutanusy. JlabopatopHas padora Ne 4. «BnusiHue cBeTa Ha pocT U Oe
pa3BUTHUE YEPEHKOB KOJICYCa»

25 brotnueckue GpakTopsl bubnmnoreka [JOK
https://m.edso0.ru/863eb3
48

26 DKOJIOTHYECKUE XapaKTepucTuku nonyisiuuu. [Ipaktuueckas 0,5

pabora Ne 2 «IToacuér MIOTHOCTH MONYJIALUNA Pa3HbIX BUJIOB
pacTeHUN»

27 Coo0miecTBa OpraHu3MOB — OHOIICHO3 bubmmoreka [IOK
https://m.edso0.ru/863eb4
6a

28 DKOJIOTHYECKHE CUCTEMBI (IKOCHUCTEMBI) bubnmnoreka [JOK
https://m.edsoo.ru/863eb4
6a

29 OcCHOBHBIE [TOKA3aTENN IKOCUCTEMBI. DKOJIOTUYECKUE TUPAMHU/IBI. bubmotexa [IOK

CaoiictBa 3kocucteM. CyKieccus https://m.edsoo.ru/863eb5
fa

30 ITpupoaHble 3K0CHCTEMBI. AHTPOIIOT€HHBIE SKOCHCTEMBI
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https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

31 buochepa — rmobanpHas sxocucTema 3eMin. 3aKOHOMEPHOCTH 1 bubmunoreka [JOK
cymiecTBoBanus onocdepnl UemoBeuecTBo B Orochepe 3emin, https://m.edso0.ru/863eb5
CocyImiecTBOBaHUE MPUPOJIBI M YEIIOBEUECTBA fa

but6mmoreka [JOK
https://m.edsoo.ru/863ebd
16

32 UYenoseuectBo B 6nochepe 3emnu. CocymiecTBOBaHUE MPUpOaAbl U1 | 1 bubnuoteka [{OK
YeJIoBeYCeCTBA https://m.edso0.ru/863eba

le

33-34 O6o6menue. [IpoMexxyTouHas aTTecTamus 2 0.5

Bceero 34 3,5 2/4

UTOI" 68 6

@)
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https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YUYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT'O
IMPOLECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYUEHUKA

1 buomnorwus, 10 knacc/ bemsies [[.K., vt I.M., Ky3uenosa JI.H. u apyrue; mox
penakuueit bemsea JI.K., Hemmmuma .M., AxuuonepHoe ob6miectBo «M3matenbeTBo
«IIpocemenne»nes buonorusa, 11 kmacc/ bense J.K., bopoaun [1.M., Hdemmmun ['M. u
npyrue; mon penakmued bemsesa JI[.K., Jpmmmmuma I''M., AxkmnuoHepHOe 00IIECTBO
«M3narensctBO «IIpocBenienue.

2 buonorus. O6mas ouonorus, 10 wrace/ Cusornazor B.U., Aradonoa U.b.,
3axaposa E.T., O0miecTBo ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEpHOE
obmectBo «M3marenbcTBo «IIpocBerienne»
buonorus. O6mas 6uonorus, 11 xmacc/ Cuornazos B.U., Aradonosa W.b., 3axapoa
E.T., O6miecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «IPODAY; AkimoHepHoe 00111eCTBO
«3parenscTBO «lIpocBenienue»

3 ITaceunuk B.B., Cymatoxun C.B., I'anmontok3.I". [Isemnos I'.I'.10 knacc. bazoBerit
YpOBEHb: y4eOHUK Il 001Ie00pa3oBaTeIbHBIX yupexaenuii / Mocksa «IIpocsemienue» |,
2023— TekcT : HemoCpeICTBCHHBIM.

4. 1.K.bensera 11 kimacc. ba3oBelii ypoBeHB: YUeOHHUK M1 0011€00pa30oBaTEIbHbIX
yupexaenuid /Mocksa «IIpocBemenue» , 2021— TekcT : HenocpeACTBEHHBIM.

METOAUYECKHE MATEPUAJIBI 1JISA YYUTEJIS

l.buonorus. VYrnyOnenuwiii ypoBenb. 10—11 «knaccel: pabouass mporpamma:
yueObHomeroauyeckoe mocooue / B. b. 3axapos, A. I0. [uOynesckuit. — M. : [poda,
2020.

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

1. Poccwuiickuii obmeoOpazoBarenbhblii moptan — URL:http://www.school.edu.ru — Teker :
AIIEKTPOHHBIN.

2. ®enepanbHOE areHTCTBO Mo obOpazoBanHuto PO MuHucrtepcTBa 00pa3oBaHUs U HAYKH
P®— URL:http://www.ed.gov.ru — TekcT : 3JIeKTpOHHBIH.

3. denepanbhblii calt Poccuiickoro oOpaszosanust — URL:http://www.edu.ru — Tekcr :
AIIEKTPOHHBIMN.

4. bubnuoreka SIEKTPOHHBIX HATISIAHBIX mocobuii mo buomormm mis 10-11 kimaccoB —
URL:http://www.school-collection.edu.ru/catalog/res/ - TekcT : 3IEeKTPOHHBIIA.

5 bubnanoreka I{OK.

TPEBOBAHUSA K MUHUMAJIBHOMY MATEPUAJIBHO-
TEXHUYECKOMY OBECIHEHEHUIO
Peanuzanus mnporpamMmbl  y4eOHOW  JTUCIUIUIMHBI — OOEcCIieYeHa  CIICIYIOITUMHU
CHEIUATBHBIMU TTIOMETIICHUSIMH
Kabuner Onomoruu;
O6opynoBaHue:
[1K, mynsTUMenuitHOE 000pyAOBaHUE:!
Komnerorep 1 -mt.

61


http://www.school-collection.edu.ru/catalog/res/

