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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYH0 OCHOBY JIJISt
OTpeelICHUsT TOIXO00B K (OPMHUPOBAHUIO COACPKAaHUS y4eOHOTO mMpeaMeTa
«buonorus» cocraBuiaM: KoHUentyaibHble mnonoxeHus PIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcoaepX aHus, pe3yiabTaTtoB OOy4YeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, TOJIOXKEHHS 00 OOIIUX IEIIAX U
IPUHITNIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETO
oOmero oOpazoBanusi B Poccuiickoit @Denepanuu, a TakkKe IMOJOKEHUS O
cnenuduxe OMonoruu, e€ 3Ha4YeHUU B MO3HAHUU KUBOM MPUPOJIBI U 0OECIICYCHUH
CYIIIECTBOBAaHMS YeoBeuecKoro obmiecTBa. COrIacCHO Ha3BAaHHBIM TOJIOKCHUSM,
oTpe/ielIeHbI OCHOBHBIE (DYHKITUHM TIPOTPAMMBI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruud Ja€T TpeACTaBlIeHHE O LelsIX, 00 obuiei
cTparerud OOy4YeHMsl, BOCHUTAHUS M Pa3BUTHS OOYYaIOIIUXCS CpEeACTBAMU
yaeOHOrOo TmipeameTra «buonorus», omnpeaenser o00sA3aTeNlbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, pacmpeaelieHne 1o pa3ieliaM H  TeMaw,
PEKOMEHIyeMYIO TMOCJIEe0BATENbHOCTh U3YyUEHUs yU4eOHOro Marepuana ¢ y4éTroM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIbLHOTO
mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH 00yJarOIIIXCS.

B nporpamme mo OWONOTMH TakXKe YYHUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yiIbTaTaM
oOyueHuss B (QOPMHPOBAHMH OCHOBHBIX BHJIOB y4eOHO-ITIO3HABATEIbHOM
NEATETbHOCTH/YUEOHBIX JEHCTBUI OOYYAIOMIMXCS TI0 OCBOCHHIO COJEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUs.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaIn30BaH
IPUHITMI TPEEMCTBEHHOCTH B M3yYe€HHUM Owojoruu, Onarojapss yemy B Hel
IPOCMATPUBACTCSI HANPABICHHOCTh HA PAa3BUTHE 3HAHWN, CBSI3aHHBIX C
dbopMHUpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS,  IEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, MPEICTABICHUN O 3J0POBOM
oOpase XM3HM U OEPEKHBIM OTHOIIEHHWEM K OKpYXalolleh MPUPOJHON cpene.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOTIOTUUECKUX TEOpHUH, a TakKKe 3HaAHUU O
CTPOCHUH KUBBIX CUCTEM PA3HOrO PaHTa U CYNTHOCTH OCHOBHBIX IPOTEKAIONINX B
HUX TIPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEIEHO BHUMAaHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MTOBCEIHEBHON JKU3HU JJISl PEIICHUS MPUKIIAIHBIX 3a]1a4, B
TOM 4HClie: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN ueloBeKa, MEIUKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHMS AKOJIOTHYCCKU
1eJIeCO00pa3HOro TOBEICHUS B OKPY)KAIOIIeH MPUPOJHON cpene, aHaiIu3a
BIIUSHUAST XO3SHUCTBEHHOW JESITEIBPHOCTH YEJIOBEKAa Ha COCTOSHUE TPUPOIHBIX U
VCKYCCTBEHHBIX DKOCHUCTEM. Y CHIICHHEC BHUMAHHUS K MIPUKJIATHOW HAPAaBICHHOCTH
yueOHoro npenMera «buonorus» NpoauKTOBAHO HEOOXOIUMOCTBIO OOecreyeHus



YCIIOBUM JIsl PEIICHUSI OJTHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas IHpeanojaraer (QopMUpoBaHUE y  OOydaroIUXCs
CIIOCOOHOCTH aNanTUPOBAaThCAd K W3MEHEHHUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHe cpenHero oOIIero 00pa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OnHa obecneunBaer (GOpMUPOBaHUE Y OOYYAIOIIUXCA MPEACTABICHUM O
HAyYHOW KapTHMHE MHUpa, paciIupseT M 0000IaeT 3HaHHUS O KUBOH MpHUpoAe, €&
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allud M SBOJIONUHU, CO3/aET
yCIOBUSI  JUIs:  TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOJBI,  (OPMUPOBAHUS
(YyHKUHMOHAIBHOM TI'PaMOTHOCTH, HABBIKOB 30pOBOTO M Oe3omacHoro obpasa
KU3HU, HKOJOTMYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbimoe 3HaueHNe OMOIOTHS UMEET TAKXKE JIJIST PEIICHUST BOCTUTATEIBHBIX U
pa3BUBAIOIIMX  3aJad  CpexHero  oomero  o0pa3oBaHUA,  COIHAIM3AINN
oOyyaroruxcs. M3yyenue 6uonoruu oOecrieunBaeT yclIOBUs AJisi (OpMUPOBAHUS
UHTEJUICKTYaIbHBIX, KOMMYHHKAIlMOHHBIX M HMH(OPMAIIMOHHBIX  HABBHIKOB,
ACTETHUYECKON KYyIbTYphI, CIOCOOCTBYET HHTETPAallMi OMOJOTHYECKUX 3HAHUH C
MIPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHble TOJIOKEHHUS O MpeAHA3HAYECHUU Y4eOHOro mnpeaMera
«buonorus» cocTaBUIM OCHOBY IS OMNpEAeNieHHus IMOAXOAOB K OTOOpy W
CTPYKTYpUPOBAHHUIO €r0 COACpPX aHMs, TMPEACTaBICHHOTO B MPOTrpaMMe IO
OMOJIOTHUH.

Ot60p coxepkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTYpOCOOOpPA3HOrO IMOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOyYaromuecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUWMBIE IS
dbopmupoBaHusi O0O0IIEH KyJIbTYphl, ONpPEACISAIONINE aJeKBAaTHOE TIOBEJCHUE
YeJioBeKa B OKpPYIKalolled MPUPOJIHON cpejie, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM
KU3HU U MPAKTHUYECKOU AesATeNbHOCTH. Ocoboe MeCTO B ITOM CHUCTEME 3HAHUU
3aHUMAIOT JJIEMEHTHI COACPKAHMS, KOTOPBIE CIY>KaT OCHOBOM At (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
[EHHOCTHBIX  OPUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'yYMaHHU3allUu
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypHpOBaHHE COJEpKaHUsl ydyeOHOro Mmarepualia B MPOTrpamMMme IO
OMOJIOTUM OCYHIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOU MPUPOJIBI, O €€ ypOBHEBOW OpraHU3allUU U
ABOJIIOLIMH. B COOTBETCTBUM C 3THM B CTPYKType yueOHOro nmpeameta «bromorus»
BBIJICTICHBI CIICAYIOIINE COJepKaTeNbHble TUHUH: «bronorus kak Hayka. MeToabl
HAay4yHOTro To3HaHUsm», «Kierka kak Ouonorumdeckas cucremay, «OpraHu3m Kak



Ouosoruueckas cuctema», «CuctemMa M MHOTOOOpasHe OpPraHHMYECKOro MHUpay,
«OBOJIIOLMS KUBOU IPUPOABD?Y, «IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

enp u3zyuenus yuebHOro mpenmera «buosorus» Ha 06a30BOM ypOBHE —
OBJIaJicHue  OOyYaroNIMMHUCA  3HAHUSAMHU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allM¥ KUBBIX CHCTEM pAa3HOTO paHra ¢ TMPHOOpPETeHHE yMEHUH
UCIIOJIb30BaTh 3TH 3HAHUS JJI TPAMOTHBIX JAEUCTBHM B OTHOLUEHUU OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHbBIX KU3ZHECHHBIX MPOOJIEM.

JlocTxeHue e u3ydeHus: ydeOHoro npenmera «buonorus» Ha 6azoBoM
ypOBHE 00ECIeUnBaETCs PEIICHUEM CIeAYIONINX 3a1a4:

OCBOECHHME OOYYAIOMIMMHCS CUCTEMBbl 3HAHUW O OMOJOTMYECKUX TEOpUSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallUX OCHOBOU
Uist OPMHUPOBAHUSL TIPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJaX HAay4YHOTO MO3HAHMsI, CTPOCHUH, MHOT000OpA3ui U OCOOCHHOCTSIX KUBBIX
CUCTEM PAa3HOT0 YPOBHS OpraHU3aLMH, BBIAAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOy4YarOIIMXCA IMO3HABATEIbHBIX, MHTEIICKTYaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaiu3a JAaHHBIX O NYyTSIX Pa3BUTHUS B
OMOJIOTUM HAy4HBIX B3IJISAO0B, UJAEH W MOAXOAOB K HM3YUYECHHUIO >KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpraHU3aIUu;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0meil KyJIbTypbl, (YHKIHOHAIHHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SIBICHHS OKPY>KAIOIIETO
MHpa >KMBOW MPUPOALI HA OCHOBAHMHU 3HAHUN U OMbITA, IMOJYYCHHBIX IPHU
H3yYCHUH OMOJIOTHH;

¢opmupoBaHre y O0OydYalOIIMXCS YMEHHUH WIUTIOCTPUPOBATH 3HAUEHUE
OMOJIOTUYECKNX 3HAHMM B IPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIIOBEKOM >KHWBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COONIIOIEHUST ATUUECKUX
HOPM IpU IPOBEIECHUN OMOJIOTMYECKUX UCCIEA0BAHUIA;

OCO3HaHUE IIEHHOCTH OWOJOTMYEeCKUX 3HAHWUW JUIsl TMOBBILIEHUS YPOBHS
AKOJIOTUYECKON KYIbTYPHI, sl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUI B MOBCEAHEBHOU KU3HU J1JISI
OLICHKH IOCJEICTBUI CBOEH AESATENIbHOCTH 10 OTHOLIEHUIO K OKPY’KaIOIIEH cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE U COONIOJICHHE MeEp MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpegnero oOmiero oOpaszoBanusi «buomnorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOA3aTENIbHBIM yUE€OHBIM MPEIMETOM, BXOJSIIMM B
cocTaB IpeaMeTHON o00acTu « EcTecTBeHHO-HAy4YHbIE TPEAMETHI».



Jlist m3ydenust Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBanms
orBoauTcs 68 dacos: B 10 kmacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  IIPOITPAMMBLI 11O
B1OJIOTN HA BA30BOM YPOBHE CPE/IHEI'O OBIIET'O ObPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ysibTaTaM
OCBOCHHS 00YYaIOIUMUCS MPOrPaMM CPEIHEro 00Iero o0pa3oBaHus: JIUYHOCTHBIM,
METanpeIMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOCHUS mpeamera «buosorus»
BBIJICJICHBI CJICAYIOIIME COCTABJISIONINE: OCO3HAHHWE OOYUYaIOIIMMUCS POCCUUCKOM
rpaXJaHCKOW MJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEICIICHUIO, HaJINYHe MOTHBAIIUU K 00yYCHUIO OHOJIOTHH,
LEJICHANPABICHHOE PAa3BUTUE BHYTPEHHHX YOEXKIEHUU JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUYECKUX TPAIUIMN pPa3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS B CBOCH
NESITEIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, MPUCYIIHUMHA CHUCTEME
OMOJIOTMYECKOr0  00pa3oBaHMs, HAJIW4YME  HKOJOTUYECKOTO  MPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3ZHEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS NpeaMera «bUONOrus» JOCTUTalOTCA B
€IUHCTBE YyYeOHOM MW BOCIHTATCIBHOM JEATCIBHOCTH B  COOTBETCTBUH C
TPAJIUIMOHHBIMA POCCUHUCKUMH COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMA B OOILECTBE MpaBUJIaMU W HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TIpoIlecCaM CaMOTO3HAHUS, CaMOBOCIHMTAHUS H
CaMOpa3BUTHSI, PA3BUTUA BHYTPEHHEN MO3MIMM JIMYHOCTH, NATPUOTU3MA, YBAKECHHUS
K 3aKOHY W NIPaBOIOPSJIKY, YEIOBEKY TpyJa U CTaplIEMy ITOKOJICHUIO, B3aHUMHOTO
yBaKEHHS, OEPEKHOTr0 OTHOIICHHS K KyJIbTYPHOMY HACJIEAUI0 W TPaTULIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickon denepanuu, NPUPOAE U OKPYKAKOIIEH
cpene.

JInuHOCTHBIE PEe3yibTaThl OCBOEHUSI YUEOHOTO mpeamMeTa «brosorusy T0mKHBI
OTpaXaTh TOTOBHOCTb U  CIIOCOOHOCTh OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IIO3UIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUECHTAaLINH, MO3UTHBHBIX ~ BHYTPCHHHX  YOCKICHHH, COOTBETCTBYIOIINAX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIUPEHUE KU3ZHEHHOTO
ONbITA U OIbITa ACATEIHBHOCTA B MPOLECCE peaau3allii OCHOBHBIX HaIpaBJICHUMN
BOCHHUTATEIILHON IESITEIbHOCTH, B TOM YHCJIE B YaCTU:

1) rpa:kaaHCKOTr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIUKM OOyYalolerocs Kak aKTUBHOTO W

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MIPABONIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU ACATEIBHOCTU MPHU CO3JAHUU yUEOHBIX
MPOCKTOB, PENICHHMH yYeOHBIX ¥  IIO3HABATEIIBHBIX  3a/1ad, BBITTOJIHCHUH
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEAENIATh COOCTBEHHYIO MO3UIUIO M0 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HHU U OOBIICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JEUCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOI'O
B3aMMO/JICUCTBUS JIIOJEH C pa3HbIMH YOCXKIACHUSMH, KYJbTYPHBIMU IIEHHOCTSMHU U
COI[MAJIbHBIM IOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOTO BBIIOJHEHUS
y4eOHBIX, T[IO3HABATENbHBIX M  HMCCIEAOBATEIbCKUX 3a7a4, YBaXKUTEIHHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB TMpPU OOCYXJIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMA

c(hOpMUPOBAHHOCTh POCCUUCKOM TPakIaHCKOW HIAECHTUYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTHU nepe PoauHon, ropaocTu 3a
CBOM Kpau, cBOKO PoauHy, CBOM S3BIK M KyJbTYypY, NPOLUIOE M HACTOSIIEE
MHOTOHAIMOHAJILHOr O Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACJIEIUI0 U MaMSATHUKAM MNPUPOIBI,
NOCTUXEHUAM Poccuun B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTUH, MIOHUMaHUs 3HaYCHUsI OMOJIOTUU B MTO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
4eJIoBeKa U COBPEMEHHOI'0 00I1IeCTBa;

unenHas yOeXIEHHOCTh, TOTOBHOCTh K CHyKeHHI0 M 3ammTe OteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JINYHOTO BKJIJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJMUTENSM, CO3JAHUIO CEMbH HAa OCHOBE
OCO3HAHHOI'O MPUHATUS LEHHOCTEW CEMEMHOM KM3HU B COOTBETCTBHUM C TPAAULUSIMU
HapoaoB Poccum;

4) 3CTETUYECKOTr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUIA;



MOHMMaHUE YMOLIMOHATILHOTO BO3/ICHCTBHUS )KUBOW MTPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQXEHUIO B pa3HbIX BHUAAX HCKYCCTBA, CTPEMIIEHUE
IIPOSIBIISITH KAYECTBA TBOPUECKON JIMYHOCTH;

S) ¢usnyeckoro BocnUTaHHMSA, (POPMHPOBAHMSA KYJAbTYPHI 310POBbS U
IMOLMOHAIBHOIO 0JIArONOJyYHs

MOHMMaHUE U pealln3alus 310poBoro u 0e3onacHoro odopasa >xu3HH (370pOBOE
nuTaHue, cOOMI0JCHIEe TUTHEHUYECKUX MPaBU U HOPM, COaaHCUPOBAHHBINA PEKUM
3aHATUA W  OTAbIXa, peryispHas (u3nueckas aKTUBHOCTh), OEPEKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

[IOHUMAHUE L[EHHOCTU TMPaBWJ HHJIMBHAYaJIbHOTO M  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYaLUsIX, YTPOKAIOLIUX 3J0POBbIO U KU3HH JIFOJIEH;

OCO3HaHWE MOCIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIYEK (YyMOTpeOiIeHus
QJIKOTOJIs1, HAPKOTUKOB, KypEHHUs);

6) Tpy10BOrO BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHBHOM JEATEIbHOCTH TEXHOJOIMYECKOM U COIMaNIbHOU
HaAIPaBJIEHHOCTH, CIHOCOOHOCTh WHHUIIMMPOBATh, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHSTH TAKYIO JIESITEIIbHOCTB;

MHTEpPEC K pa3MyHbIM cdepaM MpoPecCHOHATBHON NESITeIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBHIOOp Oyaymiell mnpodeccum U peanu30BBIBATH
COOCTBEHHbBIE KU3HEHHBIE [IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSXKEHUU BCEU JKU3HU;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

HKOJIOTMUYECKHU LieJIeco00pa3HOe OTHOLIEHUE K MPHUPOJE KaK MCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTMYECKOW KYJNbTYphl: IMPUOOPETEHHUE ONBITA
IIJJAHUPOBAHMS IOCTYIIKOB U OLIEHKH MX BO3MOYKHBIX ITOCJIEICTBUM I OKPYIKAOIIEH
cpenbl;

OCO3HaHWE TJI0OATBFHOTO XapaKTepa OSKOJOTUYECKUX MpoOJIeM U MyTel HX
pELICHMUS;

CIIOCOOHOCTh MCHOJIb30BaTh MPUOOpETacMble MPU U3YYEHUU OMOJIOTUM 3HAHUSA
M yYMEHUS 0OpU  pEHIeHHMH  M[poOJieM, CBA3AaHHBIX C  PalMOHAJIbHBIM
MPUPOJONOIB30BAHUEM (COOIIOACHHNE IPABKII MIOBEICHUS B IPUPOJE, HATIPABICHHBIX
Ha COXpaHEHUE PABHOBECHUS B SKOCUCTEMAX, OXPAHY BUJIOB, IKOCUCTEM, OUOChepsl);

AKTUBHOE HENPUATUE JIEUCTBUM, NPUHOCAIIMX BPE] OKPYKAIOLIECH MPUPOLHOU
cpele, yMEHUE NIPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJOIMYECKHE MOCIEACTBUS
MPEAIPUHUMAEMBIX IEUCTBUN U NTPENOTBPALIATh UX;



HaJU4Khe Pa3BUTOrO0 3KOJOTMYECKOrO0 MBIIUICHHS, 3KOJOTHMYECKOU KYJIbTYpHI,
OTbITA JIESITEIBHOCTH DKOJIOTMUECKOW HaIlpaBJIE€HHOCTH, YMEHUSI PyKOBOACTBOBATHCS
VMU B ITI03HABATEIbHOW, KOMMYHUKATUBHON U COLMAJIbHOW NMPAKTUKE, TOTOBHOCTH K
YYACTHIO B IPAKTUYECKOM AESATEIBHOCTH 3KOJOTMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKd M OOILIECTBEHHOM NPAKTHUKH, OCHOBAHHOTO HA JUAJOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KYyJIbTYpbl KaK CpeICTBa
B3aUMOJEHUCTBUS MEXKY JIFOAbMU U [TO3HAHUS MUPA;

MoHMMaHue crenudukd OWOJOTMM KaK HayKH, OCO3HaHWUs €€ poiu B
(GOpMHpPOBaHUM PAIMOHAIIBHOIO HAYyYHOI'O MBIIIEHUS, CO3JaHUM LEJTOCTHOrO
MpEACTABICHUST 00 OKpY)KAIOIIEeM MHpE KaK O €IMHCTBE IMPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B TMO3HAaHUU NPHUPOAHBIX 3aKOHOMEPHOCTEM U peIlIeHUU MpodieM
COXpaHEHUsI MPUPOJHOTO PABHOBECHSI;

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJOTHMU JJisi COBPEMEHHOW IMBUJIM3ALINU:
oOecrieyeHuss HOBOI'O YpPOBHS pPa3BUTUS MEAMIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PeCypCHbIE TPOOJIEMbI Pa3BUTHS YEIOBEUECTBA,
MOMCKA IyTeH BBIXOJA M3 TJIOOATBHBIX JIKOJIOTHYECKUX MPOOJIeM M 00ecTeueHUs
nepexoja K yCTOMYMBOMY pPa3BUTHIO, PALMOHAIIBHOMY MCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTHYECKUX 3HAHUM B  IEJAX
MOBBIIICHUS OOIIEH KyJIbTYpbl, ECTECTBEHHO-HAy4YHOH I'PaMOTHOCTH, KaK COCTaBHOM
yacTH (PyHKIIMOHAJIbHON IPAMOTHOCTH 00y4aromuxcs, GopMupyeMon npu u3y4eHuu
OHOJIOTHH;

[IOHUMAHUE CYLUIHOCTH METOJIOB IIO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HWCHOJb30BAaTh IOJy4YaeMble 3HAHMUS JJIA aHalu3a W
OOBSACHEHHMS SIBICHUI OKpPYXAIOLIEro MUpa U MPOUCXOIAIIMX B HEM H3MEHEHMI,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKJIIOYEHUSI HAa OCHOBE HAay4yHBIX (DAKTOB W
MMEIOIINXCS JaHHBIX C LIEJIbI0 NOJIYYEHHS JJOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEBHO HCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS s
perieHust Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HAaHHUE IIEHHOCTM HAy4YHOU JAEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOEKTHYIO U MCCIIEI0OBATENBCKYIO AEATENBHOCTh HHIMBHUIYaIbHO U B TPYIIIIE;

FOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMo00pa30oBaHHI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHHUW IO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI



MertanpeaMeTHbIE PE3yJIbTaThl OCBOEHUS ydeOHOTro mpeamMera «buomorus»
BKJIFOYAIOT: 3HAauWMble 11  (OPMUPOBAHMUS MHUPOBO33PEHHUS  OOYyUaIOIIUXCS
MEXKIUCIUIUTMHAPHBIC (MEXIPEAMETHBIC) OOINCHAYYHBIC ITOHSTHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHpa W COCNUPUKY METOJOB ITO3HAHHMS,
HCITOIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIECTBO, DHEPTHs, SBIICHHE, IPOIIECC,
CHUCTEeMa, HayuyHbIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBaHKE, HAOIIOICHUE, U3MEPCHHE, IKCIICPUMEHT M APYTUX), YHHBEPCAIbHBIC
y4ueOHble  JeicTBUsA  (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
obecneunBaroniue (GpopmupoBanue (HYHKIIMOHATLHOW TPAMOTHOCTH W COIMAIBHOM
KOMIICTEHIIMK  OOYYaroIIMXCs, CIIOCOOHOCTh  OOyYarolmIuXCs  HMCIIOJIb30BaTh
OCBOCHHBIC MEXIHUCIHUILUIMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHUS M YHUBEPCATLHBIC
y4eOHBIC ICUCTBUS B TO3HABATEILHON U COIIMATBLHOMN MTPaKTHUKE.

MeranpenMeTHble pe3yiabTaThl OCBOEHUSI TPOTPaMMbl CPEIHETO OOIIEero
00pa3oBaHus TOKHBI OTPAXKATh:

OBiajgenne YHHBEPCAJTbHBIMH yueOHBIMU NMO3HABATEJILHBLIMH
JeHCTBUSIMH

1) 6a30BbI€e JIOTHYECKHE AeHCTBHA:

CaMOCTOSTEIBLHO bopMyIIUpOBATH " aKTyaJu3HpOBaTh po0OJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITONIB30BaTh IPHU OCBOCHWM 3HAHWKW TPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(aHanuza, cUHTE3a, CpaBHEHMUs, KiIacCHU(PUKAIMKU, 0000IEHNUs), PACKPHIBATH CMBICI
OMOJIOTHYCCKUX TOHSATHH (BBIACIATh MX XapaKTepHBIC IPH3HAKH, YCTAaHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

ONpeNeNnaTh IIeNH JCSITCIIbHOCTH, 3aJaBas IapaMeTphl M KPUTCPUH HX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TOCTABICHHBIMHU IICIISIMU;

HCIIOJIB30BaTh OHMOJIOTMYECKHUE IMOHATHS I OOBSICHCHUS (DaKTOB M SIBJICHUM
KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHE pacCyKIeHus (MHAYKTHUBHbBIC, JACAYKTUBHBIC, IO
aQHAJIOTHH), BBISIBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PaCCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSATh CXEMHO-MOJICIBHBIC CPEJCTBA IS MPEACTABICHUS CYIICCTBEHHBIX
CBSI3¢d ¥ OTHOIICHWH B M3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TakxKe
MPOTUBOPEUYHMII Pa3HOTO POJA, BBISABJIECHHBIX B Pa3IMYHBIX HHOOPMAITMOHHBIX
HCTOYHHUKAX;

pa3pabaThiBaTh TUIAH pEIICHUS TPOOJEMBI ¢ YYETOM aHaIW3a HMEHOIIHXCS
MaTepUaJIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JICATCIHHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
IEJISIM, OLICHUBATh PUCKU TIOCIICACTBUHN ACATEIHHOCTH;



KOOPJIMHUPOBATH W BBITIOJHITH Pa0OTY B YCIOBHUSAX PEATbHOTO, BUPTYATLHOTO U
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH )KHU3HEHHBIX MTPOOJIeM.

2) 6a30BbIe HCCJIET0BATENbCKHE AeHCTBHS:

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEAOBATEILCKOM U MPOSKTHON JEeSATeIbHOCTH,
HaBBIKAMH  pa3pemieHusi  mpoOyieM,  CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENLHOMY TOMCKY METOJOB PEIICHUS MPAKTHYECKUX 3a7ad, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB MTO3HAHUS,

HCITOJIB30BaTh PA3JIMYHbBIC BUIBI ACSITCIBHOCTH 10 MOJTYYSHUIO HOBOTO 3HAHUS,
€ro WHTEPIIPETAINH, TPEOOPA30BAHNIO ¥ TIPUMEHEHUIO B YUCOHBIX CUTYyaIHsIX, B TOM
YHCJIC IPU CO3AaHUH YUYEOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIA THUIN MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJOTHUECH,
KJTFOUEBBIMU MTOHSATHUSMHA U METOaMH;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJadd B 0Opa3oBaTEIbHOU
TESTENHPHOCTH U KU3HCHHBIX CUTYaIUSX;

BBISIBIIATh  TIPUYMHHO-CJICJICTBEHHBIE CBSI3W W aKTyaJIM3upoBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ PEIICHMS, HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTelbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAM3UPOBATH MOJYYCHHBIC B XOJI€ PEUICHUS 3aa9U Pe3yJIbTaThl, KPUTUICCKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh MPHUOOPETEHHBIN OIBIT;

OCYUIIECTBJISTh I1IE€JICHANIPABICHHBIA IMOMCK TEPEeHOCa CPEJCTB U CIOCOOOB
JEHCTBUA B MPOPECCUOHAITBHYIO CPENY;

YMETh TIEPEHOCHUTh 3HAHMSI B IIO3HABATCIIBHYIO W TMPAKTHYECKYIO O0IacTH
KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTe;

BBIJIBUTATh HOBBIE HJICH, TpeiaraTb OPUTHHAIBHBIC TOIXOIBI W PEIICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4UH, JOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

3) paGora ¢ nnpopmanmeii:

OpUEHTHUPOBATHCSA B PA3JIMYHBIX UCTOYHUKAX MHGPOpMAIHMH (TEKCTE y4eOHOTO
mocoOusi, HAyYHO-TIOMYJSIPHOW  JIUTEpaType, OHOJOTHYECKHX  CJIOBApSAX W
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIW3HPOBATH
MHPOPMAITUIO PA3TUYHBIX BUIOB U (DOPM MpECTABICHHUS, KPUTHICCKH OIIEHUBAThH €&
JI0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATHh PA3JTMYHBIE METOMIBI MPH TIOWCKE W
orbope Ouosornueckod WHOOpPMALMKM, HEOOXOIUMOW JISi BBIMOJHEHHUS Y4eOHBIX
3ajay;



npuoOpeTaTh ONBIT HCIOJb30BaHUS HMH(DPOPMAMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUM, COBEPILIEHCTBOBATh KYJIbTYPY AKTHUBHOTO MCIOJIb30BAHUS PA3IUUHBIX
ITIOMCKOBBIX CHCTEM,;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTHUMAIbHYIO  (QOpMYy  NIpEICTaBIICHUSA
ouosiornyeckor uHbopmanuu (cxembl, rpadUKu, JUarpaMMbl, TaOIHUIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4HbI $3BIK B KauecTBE CcpeAcTBa IHpu pabore ¢
Ouonornueckod  HMHQOpPMAIMEH: TPUMEHATh XUMHUYECKHE, (PU3UYECKUE U
MaTE€MaTU4YeCKHe 3HaKhU W CUMBOJIbI, (GOpMysbl, abOpeBHATypy, HOMEHKJIATYpYy,
MCIIOJIB30BaTh U IIPE0O0Pa30BhIBATh 3HAKOBO-CUMBOJIMUECKHUE CPECTBA HATJISTHOCTH;

BIIAJICTh HABBIKAMH PACTIO3HABAHUS U 3aIIUTH HH(OpMAIuK, HHOOPMAIITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OgiageHue yHMBepPCAIbHBIMH KOMMYHHUKATUBHBIMU 1eCTBUSIMM:

1) o0mmenue:

OCYIIECTBIISATh KOMMYHHKAIIMU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh B
aUanore Wik AUCKYCCHUM IO CYIIECTBY OOCYyXJIaeMOdM TeMbl (YMEHHE 3a]1aBaTh
BONIPOCHI, BBICKA3bIBaTh CYXXJIEHHUS OTHOCUTEIBHO BBINOJHEHUS TNpejiaraeMoun
3a/1a4d, YYHUTHIBATh MHTEPECHl W COIVIACOBAHHOCTH MO3MIUN JIPYTMX YYaCTHUKOB
JIMaJora Uiv JUCKYCCHUU);

pacno3HaBaTb HeBepOalbHbIE CpEACTBa OOIIEHUSA, TOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, IIPEINOCHIIOK BOSHUKHOBEHHS] KOH(MIUKTHBIX CUTYaIlNi, YMETh
CMSITYaTh KOH(QIMKTHI U BECTH IEPErOBOPHI;

BJIQ/IETh PA3IMYHBIMH croco0aMu OOIIEHUS M B3aWMOJACWUCTBUSA, MOHMMATH
HaMepeHUs APYTrUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECEAHUKY U
B KOPPEKTHOU opMe (HopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3Jaratb CBOK TOYKY 3PEHHMS C HCIIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eATeJIbHOCTh:

MOHMMAaTh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHIYaTbHON
paboThl TIpU pelIeHUH OMOJOTUYECKON MPOOJIEMbI, 0OOCHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOICHUCTBUSA MIPH PEIICHNN yUeOHOM 3a71a4u;

BBHIOMPATh TEMAaTUKy M METOAbl COBMECTHBIX ACUCTBUH C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJ0ro YjeHa KOJUIEKTHBA;

PpUHUMATh  LEJIM  COBMECTHOM  JEATENbHOCTH,  OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUS IO €€ JIOCTHXKEHUIO: COCTABIATH IUJIaH JECWCTBHM,
pacnpenensiTh poid C YYETOM MHEHUM YYACTHMKOB, OOCYXKIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4u€CTBO CBOETO BKJIAJA M Ka)KJOr0 YYaCTHUKA KOMAaHJbl B OOLIUI
pe3ynbTaT Mo pazpabOTaHHBIM KPUTEPUSIM;



npejsiaraTh HOBbIE TMPOEKTHI, OLICHUBAaTh HUJEU C TO3UIUK HOBHU3HBI,
OpPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPAaTErMYECKOE IIOBEJEHUE B  Pa3IMYHBIX
CUTYAaLMSIX, POSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

Ogy1aieHUe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH JeHCTBUSMMU:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBISABIICHUS MPOOJIEM U UX pEIICHUs
B JKU3HCHHBIX U YUEOHBIX CUTYyaIUsIX;

BHIOMPATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM IEJEBbIE M CMBICIOBBIC
YCTaHOBKH B CBOMX JIEMCTBUAX M IOCTYIKAaxX IO OTHOLICHHIO K UBOW MHPHPOJE,
CBOEMY 370POBBIO U 310POBBI0 OKPYKAOIIUX;

CaMOCTOATENIbHO OCYILIECTBISATh TMO3HABATEIbHYIO JI€ATE€IbHOCTb, BBISBISATH
mpo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTEIILHOM
NEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITENIFHO COCTaBJISAITH IJIaH PEHIeHHs MPOOIeMbl ¢ YUETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMK1 y4eOHOT0 MpeiMeTa Ha OCHOBE JIMYHBIX IPEIOUYTEHUH;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pELIeHHE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIIMPOKON SPYIUIIMU B pa3HBIX
00JacTSIX 3HAaHWHM, MOCTOSIHHO MOBBIIIATH CBOW OOpA30BATENbHBIM M KyJIbTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEIIM;

BJIJIETh HABBIKAMHU MO3HABATEIBHON pediekcuu Kak OCO3HaHHUSI COBEPUIAEMBIX
NEUCTBUM M  MBICIUTEIBHBIX IMPOLECCOB, HX PE3YyJIbTaTOB M OCHOBAaHWM,
UCIIOJIb30BaTh MPUEMBI peQUIeKCUM JJIs OLIEHKH CHUTYyalldd, BBIOOpa BEPHOIO
pELICHMUS;

YMETh OILICHUBaTh PUCKM M CBOEBPEMEHHO NPUHHUMATh PEHIeHUS MO0 UX
CHUKEHHIO;

MpUHUMATh MOTHBBI M aApPryMEHTbl JPYrMX I[pU aHalIu3e pPe3yiIbTaTOB
NesTENbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

MPUHUMATH ce0s1, MTOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

INPUHUMATh MOTHBBI M apPryMEHThl JPYTUX I[pU AHAIU3E PE3YJIbTaTOB
NeSITENbHOCTH;



MPU3HABAaTh CBOE MPABO M MPABO JPYrUX HA OIIMOKH;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeJI0BEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3yabTaThl ocBoeHHs mporpaMmbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crernududeckue st yuebnoro npenmera «buomorusy»
Hay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI JAEHCTBHUI MO OCBOEHUIO, MHTEPIPETAUU U
MpeoOpa3oBaHUI0 3HAHUM, BUIbBI JESATCIHHOCTH MO IMOJYYEHHIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHWM B PA3JIMYHBIX YYEOHBIX CHUTYyalMsX, a TaKKe B PEabHbBIX
KU3HCHHBIX CHUTYallUsIX, CBS3aHHBIX C Owoisorueir. B mporpamme mnpeameTHbIC
Pe3yJbTaThl MPEJCTABIICHBI IO TOJIaM 00yUEHMUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUsI ydyeOHoro mnpenmera «buomorus» ¢ 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OMOJIOTUM B CHUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOU €CTECTBEHHO-HAYyUYHOMU
KapTHHBI MUpPa U HAyYHOI'O MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX M 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, GYHKIIMOHATIBLHOW IPaMOTHOCTH 4Ye€JIOBEKa
JUTSL PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEpKAHUE OHOJIOTHYECKUX TEPMUHOB W TIOHSTHUM:
KU3Hb, KJIIETKA, OPTaHU3M, MeTaboa1M3M (0OMEH BEIIECTB M MPEBpAICHUE YHEPTUN),
romeoctad  (caMoOperyjsiliusi), ypOBHEBas  OpPraHU3alMsl  KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIHUSI), HACAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHUE;

yMEHHUE HU3JIararb OWOJOTHYeCKHue Teopuu (KJIETOYHas, XPOMOCOMHasil,
MyTallMOHHAs, IEHTpaIbHasl J0rMa MOJEKYJIApHON Ouosnoruw), 3akonsl (I'. Menaens,
T. Moprana, H. W. BaBunoBa) u ydeHus (0 UEHTpaXx MHOrooopasus H
MPOUCXOXKJICHUS KyIbTypHBIX pacTteHuid H. V. BaBuioBa), onpenensats rpaHUIlbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJETh METOJAaMU HAYYHOTO IO3HAHUS B OMOJOTUM: HAONIOJEHUE U
OMMUCAHUE >KUBBIX CHUCTEM, IMPOIECCOB M SIBJICHUHN, OpraHu3alus U MPOBEIACHHUE
OMOJIOTHYECKOTO KCIIEPUMEHTA, BBIJIBUKEHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXAY WCCIEeIyeMbIMH BEJIMYMHAMH, OOBSCHEHHUE TMOJTYYEHHBIX pPe3yJIbTaTOB,
HCIIOJIb30BaHHBIX HAYYHBIX MOHSATUNA, TEOPUM U 3aKOHOB, YMEHHE J€JaTh BHIBOJbI Ha
OCHOBAHUH MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHbIC IMPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB M TPEBPAIICHHUS SHEPTHH B KIETKe, (OTOCHHTE3A,
MJACTUYECKOTO U JHEPreTHYECKOTOo OOMEHa, XEMOCHHTEe3a, MHTO3a, Meilo3a,



OTUIOJIOTBOPEHUS,  Pa3MHOXKEHUS, HWHIAUBUIYAJTHLHOTO  PAa3BUTHS  OpPraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH IOJYyYEHHBbIE 3HAHMUS NI OOBSCHEHUS OHOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUIA NPUHATHS NPAKTHYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HU C LeIplo oOecriedyeHuss Oe30MacHOCTH CBOETO 3/I0POBbS U 3J0POBbSA
OKPYXKAIOIUX JIIOACH, COONIOACHHSI HOPM T'PaMOTHOTO TOBEACHHUS B OKpYXKarolen
NPUPOTHON cpefie, TNOHMMaHHE HEOOXOJAUMOCTH WCIONb30BAHUSA JTOCTHXKCHHIM
COBPEMEHHOMU ounonoruu U OMOTEXHOJOT U JUTSI palMOHAIBHOTO
MPUPOJONOIB30BAHMS;

yYMEHHUE peliaTh 3JIeMEHTApHbIe TEHETUYECKUE 3a/1a4i HA MOHO- U TUTHOPUTHOE
CKpENIMBaHue, CIEIJIEHHOE HACJIEeIOBaHHUE, COCTaBIATH CXEMbl MOHOTHOPHIHOTO
CKpeILUBaHUs JIJIsl TPEJICKa3aHusl HacIeJ0BaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJHATh JIA0OpAaTOPHbIE U TMPAKTUYECKUE pabdoThl, COOJIOAATH
MpaBuJIa MPU paboTe ¢ YU4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHUYECKH OICHWBATh M  HMHTEPIPETHUPOBATH WH(OpPMAIUIO
OMOJIOTUYECKOTO  COJAEpKaHUs, BKJIIOYAIOLIYI0 IICEBJIOHAYYHbIE 3HAHUSA U3
Pa3JIMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM HHGOpMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), 3TUYECKHE aCIEeKThl COBPEMEHHBIX HCCJIEAOBaHUA B OWOJIOTHH,
MeJUIMHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIEC MMMChbMEHHBIE U YCTHBIE COOOIIEeHHs, 000011ast
OMOJIOTUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOJIb30BATh
MOHSTUWHBIN anmapat OMOJOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOEHHUSI ydyeOHoro mnpenmera «buonmorus» 6 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJIOTMH B CHUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
KapTHUHBI MUpPa U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJIE POCCUUCKUX U 3apyOEKHBIX
Y4EHBIX-0MOJIOTOB B pa3BUTHE OMOJIOTUH, (DYHKIIMOHATBLHON IPaMOTHOCTH YEJIOBEKa
IUTSL PEIICHUS AKU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJIEP)KAHNE OMOJOTUYECKUX TEPMHUHOB M TOHSATUMN: BUJ,
MOMyYJIANNSI, TEHO(MOHI, DSBOJIONHUS, MBIKYIIHE CHIbI ((PaKTOpHI) SBOIIOINH,
MPUCIIOCOOIEHHOCTh OPraHu3MOB, BUJI000pa3oBaHUE, HKOJOTHYECKHE (PAKTOpHI,
AKOCHUCTEMA, NMPOAYLIEHThI, KOHCYMEHTBI, PEIYLEHTHI, LIENH MUTAHUS, SKOJIOTHUYECKas
UpaMmia, OMOTreoneHo3, onocdepa;

yYMEHHUE H3Jaratb OMOJOrnYecKue Teopuu (3BotournoHHas teopus Y. lapsuna,
CUHTETUYECKass TEOpUsl DBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apObIIIEBOIO
cxonctBa K. M. bapa, uepeioBaHus TJIaBHBIX HAIPaBJIECHUN U myTel 3Boironuu A. H.
CesepuoBa, yuenus o Ouocepe B. U. BepHanckoro), onpenenstb T'pPaHUIBI HX
MPUMEHUMOCTH K KMBBIM CUCTEMAM,;



yMEHUE BIAJETh METOJaMU HAy4YHOI'O IMO3HAHWS B OWOJOTMU: HAONIOJCHUE U
OMHCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHU3alMs U IPOBEJICHUE
OMOJIOrMYECKOro HKCHEPUMEHTA, BBIIBUKEHHE T'MIIOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXAY HCCIECIyEMbIMH BEIMYMHAMH, OOBSCHEHUE IIOJYYEHHBIX pE3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE JeJIaTh BbIBOJbI HA
OCHOBAHHH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCNIATh CYIIECTBEHHbIE MPHU3HAKU CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BHJOB, MOMYJSIUI, MPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOEHHOCTH MPOIIECCOB:  HACJIEICTBEHHOU
M3MEHYMBOCTH, E€CTECTBEHHOTO OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJICHHOCTU
OpPraHMU3MOB, JIEHCTBUS FKOJIOTMUECKUX (PaKTOPOB Ha OPraHU3MbI, IEPEHOCA BEILIECTB
Y TIOTOKA SHEPIUH B IKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUHN B 3KOCUCTEMAX CBOEH
MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOr€OXMMHUYECKUX IIUKIIOB B Orochepe;

yMEHUE MPUMEHATH TIOJYyYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOrMYEeCKUX
MPOLIECCOB W SIBJICHUW, JUISI NPUHATHS MPAKTUYECKUX PEUICHUA B IMOBCEIHEBHOU
KU3HU C LeIpl0 oOecrieueHus O€30MacHOCTH CBOETO 3J0POBbS M 3J0POBbS
OKPYKaIOLUX JIIOAEH, COONIOACHHsI HOPM T'PaMOTHOTO MOBEACHHUS B OKpYXKarolen
OPUPOJHOM cpele, MOHMMAaHWE HEOOXOJUMOCTH HCIOJB30BAaHUS JOCTHIKEHUN
COBPEMEHHOM OMOJIOTHH AJISl PALMOHATIBHOTO MPUPOIOIOIb30BAHMS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKUE 3aJadyM, COCTABIISATH CXEMbI
MepeHoca BEIIeCTB U SHEPTUU B dKOCHUCTEeMaX (1€ MUTaHUS);

YMEHUE BBIMOJIHATh JIA0OpAaTOpHbIE U TIPAKTHYECKHME paboThl, COOJIIONATH
npaBmiia Ipu padboTe ¢ yueOHbIM U TaOOpaTOPHBIM 000PY0BaHUEM;

YMEHUE KPUTHUYECKH OLICHMBATh MW  HMHTEPIPETUPOBATH  HMHPOPMALUIO
OMOJIOTUYECKOTO  COJEpKaHUs, BKJIIOYAIOIIYI0 TICEBIOHAYYHbIE 3HAHUSA U3
pPa3NUYHBIX MCTOYHHUKOB (CpeIcTBa MaccoBOi HHGOpPMAINK, HAYYHO-TIOMYJISIPHBIC
MaTepualbl), paccmaTpuBaTh rio0anbHbIe 3KOJIOTUYECKHUE npo0JieMbl
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

yMEHHUE CO371aBaTh COOCTBEHHbIE MUChbMEHHBIE U YCTHBIE COOOIIEHUsI, 00001ast
OMOJIOrHYECKYI0 MH(OPMALINIO U3 HECKOJIBKUX UCTOYHUKOB, FPAMOTHO MCIIOJIb30BaTh
NOHSITUIHBIN anmapaT OHOJIOTHH.

COILEPKXAHUE OBYUYEHUA
10 KITIACC

Tema 1. buoJsiorusi Kak HayKa.



buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HaykamH, (uiiocoduei, 3TUKON, ICTETUKOW U TPaBOM.
Ponp Guonoruu B opMHpOBaHWN COBPEMEHHON HAay4YHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKHUX HayK.

Metoabsl TTO3HAHUS KUBOM TPUPOJBI (HAOIIOICHHUE, DKCIIEPUMEHT, OMHUCAHHUE,
U3MepeHue, Kiaccudukaius, MoIeTMPOBaHHUE, CTaTUCTUYECKas 00padOTKa JaHHBIX ).

JlemoncTpanum:

[Toprperst: Y. lapBun, I'. Mennens, H. K. Konbios, [Ix. Yorcon u @. Kpuxk.

Tabnuiel u cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOIBI.

JlaGopaTopHble U MPaKTHYeCKHE PadoOThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHME pA3IHYHBIX METONOB TIPH
M3YyUYECHUHU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aUA.

XKusble cucrteMbl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus ouosioruu. OTiaudue
YKUBBIX CUCTEM OT HEOPTAaHUYECKOW ITPUPO/IBI.

CBoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3allui OUOCHUCTEM:
MOJIEKYJISAPHBIN, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTEOIIEHOTHYECKUI ), OnochepHBIil.

JemoncTpanum:

Tabmuiel 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHH OpraHU3aIuu
KUBOU MPUPOABD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMHnuyecKuii COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKHM COCTAaB KJIETKH. XHMHUYECKHE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boa 1 MUHEpanbHbIE BELLIECTBA.

@OyHKIMM BOABI M MHUHEpPAJIBHBIX BewecrB B kietke. llogaepxkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHMHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3aMeHnMbIE U 3aMEHHMbIE AMHUHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH
CTPYKTYpPhl ~ O€IKOBOM  MOJEKynbl (TEpBUYHAS, BTOPUYHAs, TPETHYHAS U
YETBEPTUYHAS CTPYKTYpa). XUMUYECKHE CBOMCTBA 0eIKOB. brnonornveckue GyHKIANA
OEJIKOB.

depmeHTHl — OHoNornyeckue Karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
IeHTp, cyoctpatHas crenuduanocts. Kodepmentsl. Burtamunasl.  OTiamuus
(epMEeHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MOHOCaxapuabl (IJIHOK03a, prub03a M JAe30KCUpr003a), Aucaxapu bl
(caxaposza, JakTo3a) W MOJUcCaxapuabl (Kpaxmay, TJIWUKOTeH, LeJUTI0I03a).
buonornyeckue GpyHKINHU YTIEBOIOB.



Jlunuael:  Tpurmuuepuabl, (ochonunuasl, crepouasl. ['mapoduIBHO-
ruipodoOHbIe cBOMCTBA. buonornyeckue GyHKImu IunuaoB. CpaBHEHUE YTIIEBOIOB,
O€JIKOB U JINMIUOB KaK UICTOYHUKOB SHEPTUU.

Hyxknennoseie kucnorsl: JHK wu PHK. Hykneornaer — MoHOMEpPHI
HyKJIeuHOBBbIX KucnoT. Ctpoenne u Qyukiuu JHK. Crpoenue u ¢ynkuun PHK.
Buaet PHK. AT®: ctpoenue u GhyHKIIUH.

[Mutonorus — Hayka o kiuerke. Knerounas teopus — npumep B3aUMOICHCTBHUS
uzei u (akToB B HAYYHOM MO3HAHUU. MeTOIbI U3yUeHUs KIETKH.

Kierka kak nenoctHas >xuBasi cucreMa. OOuime npu3Haky KIETOK: 3aMKHYTas
HapyxHas MmemOpaHa, mosnekyJsbl JIHK kak renerndeckuil annapar, cucTreMa CUHTE3a
Oenka.

Tunel KJIETOK: dyKapruoTHYEeCKast U pokapuotudeckas. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckod — kietkd.  Kierounass — crenka — Oakrepuil.  CTpoeHue
AYKapUOTHYECKOHN KJIeTKU. OCHOBHBIE OTIMYUS PACTUTENBbHOM, )KUBOTHOM U IpUOHON
KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢bynkuuu. Ilnazmatudeckas memOpaHna, €€ cBoiictBa U QyHkuuu. L{uTomnasma u eé
opranounbl. OmHomeMmOpanHbie opranHounsl kietku: OJIIC, ammapar ['ombmxu,
mn30coMbl.  [loryaBTOHOMHBIE OpraHoOuAbl KIJIETKH: MUTOXOHIPHUH, IUIACTHUBL
[Ipoucxoxnenne MUTOXOHApUM u T1iacTua. Bunel mnactun. HememOpaHHbIe
OpPTraHOUAbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LEHTP, HEHTPUOIN, PECHUUKH, KI'YTUKH.
@OyHKIIMKA OPraHOUI0B KIETKHU. BKIIFOUeHus.

Anpo — perynaropuslid HeHTp kieTku. CTtpoeHue siapa: siaepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIECTB B KIIETKE.

JemoncTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneninen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammsel: «Pacripenenenre XUMHUYECKUX JIEMEHTOB B HEXKUBOHM MPUPOIE»,
«PacripenenieHrne XuMUYECKUX 3JIEMEHTOB B JKHBOW IIPUPOJIEH.

Tabmuupr u cxemsl: «llepmonnueckas TabMMLIAa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJbDY, «buocunTes Oenkay, «CTpoeHHne MOJIEKYJbl OelKay,
«Ctpoenue ¢epmentay, «Hyxnennoseie kuciorsl. JJTHK», «CtpoeHue Moiiekysbl
AT®y», «CtpoeHrne >yKapuOTHYECKON KIETKW», «CTpOEHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpoeHrne MNpOKapuOTHYECKOM KIIETKNY,
«Ctpoenue sanpa KIEeTKn», « Y IeBoAbD, «JIMmuasn.

O6opynoBaHMEe: CBETOBOM MHUKPOCKOI, OOOpyJOBaHUE [UIsl TPOBENEHUS
HaONIOACHUI, W3MEPEHMM, SKCIEPUMEHTOB, MHUKPONPENApPaThl PACTUTENbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.



JlabGopaTopHble U MPpaKTHYECKHUE PadOThI:

JlaGopatopnas pabGora Ne 1. «M3yyeHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl UM KaTalla3bl).

JlaGopatopnas pabota Ne 2. «M3ydeHune cTpoeHHs KJIETOK paCTeHU, )KUBOTHBIX
1 OakTepuil Mo I MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenaparax u UX OMUCaHUE.

Tema 4. ’KnzueneaTeJbHOCTL KJIETKH.

OOmeH BemiecTB, WIM METa00IU3M. ACCUMIIISIIHS (TUIACTHYECKU OOMEH) U
JTUCCUMIIISIIUS  (SHEpPreTUYeCcKuil oOMEeH) — JB€ CTOPOHBI €IMHOr0 Ipollecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHUS BEHIECTB M HSHEPrUd B TMOHUMAHUU
MeTabon3Ma.

Tuner oOMeHa BemiecTB: aBTOTpo(HBINA U rerepoTpodHsblil. Pob ¢pepMeHTOB B
oOMeHe BEIlIeCTB U PEBPAIEHNUN SHEPTUU B KIETKE.

®dotocunte3. CBeroBas u TeMHOBas (a3bl porocuHTesa. Peakiuu gporocunresa.
OddextuBHOCTh doTOCHMHTE3a. 3HaueHue (oTocuHTE3a ISl >KU3HU Ha 3emile.
Brnussane ycnoBuit  cpenbl Ha  (POTOCHMHTE3 M CIIOCOOBI  TIOBBIIIEHUS — €TO
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUMA.

XeMocHHTe3. XEeMOCHUHTE3UpYIoIIre OakTepuu. 3HAYEHUE XEMOCHHTE3a IS
AKU3HU Ha 3eMJI€.

DOHepreTHdecknii oOMeH B KJeTke. PaciiensieHue BemecTB, BBIJCICHHE U
AKKyMYJINPOBaHUE PHEPTUU B KJIETKE. DTalbl YHEPreTUueckoro ooMena. ['nukonus.
bpoxenne u ero Buabl. KuciopogHoe OKHCIEHME, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunupoBanre. IHHEKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakunn wmatpuuHoro cuHTe3a. [enermueckas wuHpopmanus u JHK.
Peanuzanusi reHetudyeckod wuHpoOpMaluu B KIETKe. ['@HETMYECKHM KOJ U €ro
cBoricTBa. Tpanckpunuus — matpudHblii cuaTte3 PHK. Tpancmsamus — OuocuHTes
Oenka. Oranbl TpaHcasnuu. KoawpoBanue amMuHOKUCIOT. Pons pubocom B
OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Vctopus otkpsitus Bupycos (/1. .
NBanoBckuit). OCOOCHHOCTH  CTPOEHUS M JKU3HEHHOTO IMKJIAa BHUPYCOB.
bakrepuodaru. bone3nun pacteHuii, )KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMbIC BUPYCAMHU.
Bupyc mmmynonedunura uenoBeka (BUY) — Bo3Oymurens CIIWMla. OOpatnas
TPaHCKPUIIIUS, peBepTa3a u unterpasa. [IpodunakTiuka pacnpocTpaHeHUs] BUPYCHBIX
3a00s1eBaHU.

JemoncTpanum:

IToptpetsr: H. K. Konbnos, /I. Y. UiBanoBckuit, K. A. Tumunpsses.

Tabmuier u cxembl: «Tunel nutanusy, «Mertabonuzm», «MUTOXOHIPHUSY,
«JHepreTuyeckuii obMen», «Xioporacty, «®dorocunredyn, «Crtpoenue JHK»,
«Ctpoenue u (GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeThmueckuit Komy,



«Bupyco», «bakrepuodarn», «Crpoenue u xku3HeHHbIM nmkn Bupyca CIIM/la,
O0akrepuodaray», «Pemnukarnus JHK».

O6opynoBanue: monenu-ammumkanun «Yasoenne JIHK wm TpaHckpumiusy,
«buocunres 6enka», «CTpoeHue KIeTkny», Mmojeib cTpykrypsl JTHK.

Tema S. Pa3MHoOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii LMK, WM KU3HEHHBIM UIUKI KieTku. MHTepdaza U MHTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pernmkanus — peakuus MaTpUYHOTO
cuatesa JIHK. Ctpoenne xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JIMIIOMIHBIN ¥ TarIONAHBIA XPOMOCOMHBIE HaOOphl. XpoMaTusl. LluTonoruueckue
OCHOBBI Pa3MHOKEHHUS 1 HHANBUIYaIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenne xnetkn — muto3. Craaum murtos3a. IIponeccel, mpoucxondmue Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJIOTMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubesib KJIETKU — arornTo3.

@dopMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrosioe M MojoBoe. Buasl Gecrosioro
Pa3MHOXKEHUA: JIEJICHHE HAJABOE, NOYKOBAHME OJHO- W  MHOTOKJIECTOYHBIX,
crnopooOpa3oBaHHe, BEreTaTUBHOE pa3MHOKeHUE. VCKycCTBEHHOE KJIOHMpPOBaHUE
OpPraHU3MOB, €0 3HaYEHUE JIJIS1 CEJIEKIIUU.

[TonoBo€ pa3zMHOXKEHUE, €r0 OTIINYHS OT OECIIOJIOTO.

Meiio3. Craguu Meiosa. Ilpouecchl, TpOUCXOJAIIME HA CTaauiIX Menosa.
IToBenenne xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii CMbICT U 3HAYEHUE
Meno3a.

["amerorenes — nporecc o0Opa3zoBaHMsI MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIe
’KeJNe3bl: CEMEHHUKHU U simuHuKUA. OOpa3oBaHrEe U pa3BUTHE MOJIOBBIX KJIETOK — ramMeT
(cmepmaTo3ou/, SIULEKIETKA) — criepMaTorene3 u oporene3. OCoOEHHOCTH CTPOCHHUS
AUIEKIIETOK U ciepmaTo3ou10B. OmnonorBopenue. [lapreHorenes.

NunuBunyanpbHOoe  pa3BuTHE  (OHTOTeHE3). OMOpHOHAIBbHOE  Pa3BUTHE
(aMOpuorenes). Jrtanbl 3MOPHOHAIBHOTO PA3BUTHS Yy IO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyisinusi, opraHoreHe3. IloctamOpuonanbHoe pa3Butue. TuUmb
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: TIPSIMOE, HEMpsiMOoe (JIMUUHOYHOE). Biusinue cpessl
Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKAEHHbBIE YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOT€HE3 IBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHH, CTaINU PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuiet u  cxembl: «DOpMbI  pPa3MHOXKEHHSI OPraHu3MoB», «JlBoliHOE
OIUIOJOTBOPEHME y LBETKOBBIX pacTeHUi», «BereratmBHOE pa3sMHOXEHHE
pacteHui», «Jlenenue kietku 6akrepuin», « CTpoeHHE MONOBBIX KIETOK», «CTpoeHue
xpoMocombly, «Kierounbii 1uukim», «Permmkanus JIHK», «Mwuto3», «Meios3y,
«IIpssmoe n Henpsimoe pas3ButTue», «l'aMeTroreHes y MIIEKONMTAIOMIUX U YEIOBEKA,
«OCHOBHBIE CTAaJIUN OHTOTEHE3 ).



O6opynoBanue: MHUKPOCKOTI, MHKPOIPENAPATHI «CriepmMaTo30U bl
MJICKOIIUTAIOLIETOY, <«SIHIeKIeTka MieKonuTarmero», «KapuokuHes B KieTkax
KOpENIKa JyKa», MarHUTHAas MOJIeNb-anmuinkanus «/lemenue knerkm», moaens JJHK,
MO/1eJIb MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHbie U MPpaKTHYeCKHUE PadoOThI:

Jlabopatopnas pabora No 3. «HaOmionenue MuTO3a B KIIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMpPEnapaTaxy.

JlabGopaTtophuas padora Ne 4. «M3yueHnne CTpOCHHUSI MOJTOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieAcTBEHHOCTh 1 MK3MEHYHUBOCTH OPTaHU3MOB.

IIpenmer u 3agaum reHeTuku. Mcropus pa3Butus reHeTUKU. Ponb nyTonoruu u
AMOPHUOJIOTUU B CTAHOBJICHUU T€HETUKHU. BKitam poccuiickux u 3apyOeKHbBIX YUEHBIX
B pa3BUTHE TC€HETUKU. METO bl TEHETUKHU (THOPUIOIOTHUYECKUM, IIMTOTEHETUUECKUH,
MOJIEKYJIApHO-TeHeTUYeCKuii). OCHOBHBIE TE€HETHYECKHUE MOHSATHSA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HAcCJEJOBAHUS IPU3HAKOB, yCTaHOBJIEHHbIE . MeHnenem.
MoHorubpuHOe CKpelIMBaHHE. 3aKOH eIUHO-00pazusi THOPHUIOB TMEPBOIO
nokoJyieHus. [IpaBuno qoMuHHpOBaHMS. 3aKOH pacIIEIUICHHUs] MpU3HAKoB. ['mmoresa
YUCTOTHI raMeT. [1omHOe 1 HenoJIHOE TOMUHUPOBAHUE.

JlurnObpuaHoe CKpelrMBaHue. 3aKOH HE3aBUCUMOTI'O HACJEAOBaHUS MPU3HAKOB.
[{uTtoreneTuueckue OCHOBBI JUTHOPUIHOTO CKpeIIMBaHUS. AHaAIU3UPYIOIee
ckpelrBanue. Vcnonb30BaHHE aHATU3UPYIOUIETO CKPEUIMBAHUS Uil ONpPEIEICHUS
TeHOTHITA OCOOMU.

CuemieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no CuerieHHOMY
HacJIeJOBaHHUIO T€HOB. HapylieHue cuersieHrsi FeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETUUECKHE KapTHI.

I'enetnka mosia. XpOMOCOMHOE ONpPEAECICHHUE MOoJIa. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble M TreTeporaMeTHble opraHusMbl. HacnenoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUabl M3MEHUMBOCTU: HEHACIICICTBEHHAs W HACJICJICTBEHHAs.
Ponp  cpempl B HEHAcIEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpPUCTHKA
MOJU(DUKAIIMOHHON M3MEHYMBOCTU. BapuanmoHHBIN psil U BapuallMOHHAsl KpHBasl.
Hopwma peaknuu npusHaka. KonruecTBEHHbIE U KAYECTBEHHBIE IPU3HAKU U UX HOpMa
peaknmu. CBOCTBA MOAU(PUKAIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOMHaTHBHas
M3MEHUYMBOCTh. Melo3 M TOJIOBOM Mpolecc — OCHOBA KOMOWHATUBHOMU
M3MEHYMBOCTH. MyTannoHHas u3MeH4uBOCTh. Kiaccudukanus MyTaruii: TeHHBIE,
XpPOMOCOMHBIE, T€HOMHbIE. YacToTa U NMpUYUHBI MyTanuil. MyTtareHHsie (haKTOpBHI.
3aKOH TOMOJIOTUYECKUX PAJIOB B HAclIeACTBEHHOM n3MeHnunBoctu H. M. BaBunosa.



BuesnepHasa HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKHU
YyeJIoBeKa: T'eHEaJIOTHYCCKNUM, OJIW3HEIOBBIM, IIUTOT€HETUYCCKUM, OMOXMMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpPEAECICHUE TEHOTHIA!
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TC€HOTUIIMPOBAHHWE, B TOM YHUCJIE C IOMOIIbIO
[1I[P-ananu3a. HacnenctBenHbie 3a00JieBaHUS YeJIOBEKA: TeHHbIE 00J1e3HU, OO0JIEe3HU
c HACJIEICTBEHHOMN IIPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE 00J1e3HU.
Comarnyeckue U reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKUA. [IpUHIMIEBI
3I0pPOBOTO 00pa3a KU3HH, AUArHOCTUKHU, MPOPUIAKTUKUA U JICYECHUS T€HETUUYECKUX
Oone3Heil. Menuko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAaYeHUE METUIIMHCKON
TCeHETHKHU B MPEAOTBPAIIEHUH U JICUEHUN T€HETUYECKUX 3a00JICBaHMI YETOBEKA.

JlemoHncTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®@pu3, C. C. YerBepukon, H. B.
Tumodeer-Pecosckuii, H. M. BaBuiios.

Tabmuibr u cxembl: « MOHOTHOPHUIHOE CKPEITUBAHUE U €TO IUTOTEHETUYECKAs
OCHOBa», «3aKOH PACHICIIJICHUS] U €r0 LIUTOI€HETUYECKAsT OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurudpugHoe ckpemmBaHuey», «lluTosoruyeckue OCHOBBI JUTHOPHUIHOTO
CKpelmuBaHusy, «Meno3», «BzaumMoaelcTBHE allIeNIbHBIX T'€HOBY», «l'eHeTnueckue
KapThl PAaCTEHH, >KMBOTHBIX M 4eJIOBeKa», «l'eHeTuka moiia», «3aKOHOMEPHOCTH
HACJICZIOBAHUS, CIEIJIEHHOTO € MOJIOM», «KapuOoTHUIbl 4YelOBEKAa M YKUBOTHBIX»,
«Bunel u3meHunBocTH», «MoauduKkaMoHHas HU3MEHYUMBOCTHY, «HacnenoBanue
pesyc-bakropay, «I'eHeTrka rpynn KpoBu», «MyTalimoHHas U3MEHUYUBOCTHY.

OOGopynoBanue: Mojenu-ammivkanuu  «MOHOTUOPUIHOE  CKpEIIMBAHUEY,
«Henonmnoe  nomuHupoBanue», «Jurmbpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOI U MHUKpompemnapaT «/po3oduna» (Hopma, myTanuu GopMsl
KPBUIbEB M OKPACKU Teua), Tepbapuii «['opox moceBHOI.

JlabopaTopHbIe U NPpaKTUYeCKHUE PadoThI:

JlaGopatopuast pabora Ne 5. «3yueHuwe pe3yabTaTOB MOHOTUOPUIHOTO H
TUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOMpPETapaTax.

JlaGopatopuas padora Ne 6. «M3ydenne MoauuKaMOHHOW HW3MEHUYHMBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora No 7. «AHanu3 MyTauui y JIpo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Tpaxtuueckas padota Ne 2. «CocTaBieHUE 1 aHAJIN3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenrekuus opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusa Kak Hayka U TIpoLECC. 3apOKACHUE CEJICKUUH W JOMECTUKALMSL.
VYyenue H. 1. BaBmiioBa o 11eHTpax MPOUCXOXKIECHUS U MHOTOOOpPa3usi KyJbTYpPHBIX
pactenuil. LleHTphl MPOUCX0XKICHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, IITaMM.



CoBpeMeHHbIE METOJIbI CeNIeKIIMU. MacCoBbIi U WHIWBUAYaJIbHBIA OTOOPHI B
CENIeKIUM PACTeHHl W JKUBOTHBIX. OIll€HKa »JKCTepbepa. bIM3KOpOACTBEHHOE
ckpemuBanue — WHOpuauHT. Ywucras nuHUsA. CKpelMBaHUE YUCTHIX JIMHHM.
I'ereposuc, wim tubOpuaHas cuna. HeponcTBeHHOE CKpemMBaHUE — ayTOPHJIWHT.
Otnanénnast tubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIN MyTareHe3 M IMOJTy4YeHUE
MOJIUILIIONIOB. JIOCTHIKEHNUSI CENEKIIMN PACTEHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorusi Kak oOTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUA. Tarbl
co3ganusi pexomOuHanTHOW JIHK w TpaHcreHHeix opranusmoB. Kiertounas
nHxeHepus. KnerouHele KyJbTypbl. MHUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTECHUM.
KrnonupoBaHnue  BBICOKOIIPOAYKTUBHBIX  CEJIIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okonoruueckue u ytudeckue npodiaemel. [MO — renerrndecku MOAUGUIIMPOBAHHBIC
OpPTraHU3MBI.

JlemoHcTpauuu:

[Toprpetsr: H. . Basuiios, Y. B. Muuypum, I'. [l. Kapneuenko, M. @. lIBaHOB.

Tabmuubr w cxembl: kKapta «l[eHTpBI MPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «llopoapl qoMamHux XUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanéunas rubpuauzamnus», «PaboTel akagemuka M. @. MBaHoBay,
«Ilomunnounus», «OOBeKTHl OuoTexHONOTUM», «KileTouHble KyIBTYpHI U
KJIOHUPOBaHHE», « KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISKU TUIOJOB U KOPHEILJIOAO0B JUKUX (HOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuit «CeabCKOX035HCTBEHHBIE PACTCHUSI.

JlaGopaTopHblie M NpakTHYecKue padoThl:

Okckypeust «OCHOBHBIE METOJbI W JOCTHXKEHHUSI CEJIEKIIMM PAaCTeHUH U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, TIJIEMEHHYIO (PepMy, COPTOUCIIBITATEIbHbBIN
y4acTOK, B TEIUIMYHOE XO35HUCTBO, JaOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO
LEHTPA)».

11 KIIACC

Tema 1. DBOJTIOIIHOHHANA OHOJIOTHSA.

[IpeanochbIKM BO3HUKHOBEHHSI SBOJIOLMOHHOM TEOpPHUH. BOJIOLHUOHHAS
Teopust U1 €€ MecTo B OMONOrvu. BiusHue 3BOJIIOIMOHHONM TEOpPUUM Ha Pa3BUTHE
OMOJIOTHUU U JPYTUX HAYK.

CBuzerenscTBa  3BOMIOIMHU.  [laneoHTONOrMYeckue: MOCIEAOBATEIBHOCTD
MOSIBJIEHUST BHJIOB B IAJEOHTOJOTMYECKOM JIETONUCH, NEpPEXOAHbIe (POPMBI.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢payH u Giop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA W pa3iuuvsg HMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIE, AaHAJIOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMUYECKHE: CXOJCTBO



MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IyTed Yy Bcex
OpraHU3MOB.

OpomonmonHHass teopuss Y. JlapBuHa. IlpeanochUlKM  BO3HMKHOBEHUS
JapBUHU3MA. [[BHKymMe Cuibl 3BOJIIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHUE TMpPU OTPAaHUYEHHOCTH PECypcoB, HeompenenéHHass H3MEHYUBOCTD,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretuueckas Teopust 3Bosoruu (CTD) u e€ OCHOBHBIE MOJOKEHUS.

Mukpossomonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIIOLNU.

JBrxymue cuibl (QakTopbl) SBOIIOUMM BUIOB B MpUpojie. MyTallMOHHBIA
npoiiecc 1 KOMOUHATUBHAS U3MEHYUBOCTh. [loMynsinOHHBIE BOJIHBI U Jpeiid reHoB.
N3ossiyst 1 Murpanusi.

EctecTBeHHBII 0TOOp — HampaBisoomuid (aktop sBomonuu. Dopmbl
€CTEeCTBEHHOI'0 0TOOpA.

[Ipucrnoco0aeHHOCTh OPraHM3MOB Kak pe3yibTaT dBoonuu. [Ipumepsl
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UAHO-adaNTaIiH.

Bun u  BugooOpazoBanue. Kputepunm  Buma.  OcHoBHbBIE — (DOpPMBI
BU1000pa30oBaHus: reorpauyeckoe, 3K0JI0rHuecKoe.

MaxkpoaBomonusi.  DPopMbl  3BOMIONHUHU:  (UIETUYECKas, JUBEPreHTHAs,
KOHBEpPIreHTHas1, mapayienbaas. HeoOpaTtumMocTh SBOIONUY.

[IpoucxoxneHne OT HeCNeUUaTu3UupPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienHaNn3anus. ATanTUBHAS paIAaLIMS.

JemoHncTpanum:

IToprpersr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckui, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuos.

Tabmuupr u cxemsl: «Pa3BuTre opraHM4ecKOro mMupa Ha 3emiie», «3apOoibIlu
MO3BOHOYHBIX KHUBOTHBIX», « ApXeonTepukcy», «Dopmbl 00pbOBI 32 CYIIIECTBOBAHUEY,
«EctecTtBeHHbi 0TOOpY», «MHOrooopasue copTroB pacreHuity, «MHoroo0pasue
nopoJ AKUBOTHBIX», «ITonynsium», «MyTanuonHas U3MEHUYHUBOCTbY,
«Apomopdoss», «Unnoamanrammm», «OOmas aereHepanus», «JBUKyIIue CHIIbI
ooy, «Kapra-cxema mapmpyra myremectBus Y. JlapBuna», «bopnba 3a
cymectBoBanue»,  «lIpucnocobneHHocTs  opraHm3mMoBy,  «leorpaduueckoe
BHU1I000pa30BaHUE», « IKOJIOTHYECKOE BUA000PA30BAHUEY.

O6opynoBaHKe: KOJJIEKIHMS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKPACKH, HA0Op
JI0JIOB U CeMsTH, KoJuteKius «IIpruMephl 3aUTHBIX TPUCTIOCOOICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HampaBJi€HHs 3BOJIOLUN», 00bEMHas Mojaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, kojuiekuus «Dopmbl  cOxXpaHHOCTH
MCKOMAEMBbIX >KMBOTHBIX U pacTeHUI», Moielb anrunkanus «llepexkpéct xpomocom,



BIIaKHbIe  miperapatbl  «Pa3Butne  Hacekomoro», — «Pa3BuTme — JATYIIKNY,
Mukpornpenapar «po3zodunay (Hopma, MyTauu GopMbl KPbUIbEB U OKPACKH TeJIa).

JlaGopaTopHble U NpakTH4ecKue padoThl:

JlaGopatopnas pabora Ne 1. «CpaBHeHWE BHUIOB TIO MOP(HOIOTHIECKOMY
KPUTEPHIO».

JlabGopaTtopHas pabora Ne 2. «Omnucanure NpUCIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaAKTEPa».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HH HA 3eMuie.

JloHaydHbl€ TIPEACTABIEHUA O 3apOXKIACHUM KU3HM. HayuyHble rumoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emiie: aOuoreHe3 U MaHcHepMus. XUMHUYECKas
HBOJIIOLINS. AOUOTEHHBIM CHHTE3 OpPraHMYeCKHX BEIIEeCTB M3 HEOPraHHMYECKHX.
DKCNEPUMEHTAIBHOE TOJATBEPKIACHUE XUMUUYECKON 3BOIoIMU. HavanbHblie >Tarbl
ouonornyeckoi spomouuu. I'mnoreza PHK-mmpa. ®dopmupoBanue memMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE MPOTOKIETKU. IlepBble KIETKM W WX HBOJIIOLMS.
®opMHUPOBaHUE OCHOBHBIX TPYIIT AKUBBIX OPTaHU3MOB.

Pasutne xu3HM Ha 3emiie 1o 3paMm u nepuojaM. Karapxeil. Apxenckas u
npoTepo3oiickas 3pbl. [lameo3olickas d2pa W €€ Tepuoabl: KEeMOPUUCKUH,
OPIOBUKCKHUH, CUIIYPUUCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3o030iickas 3pa 1 €€ NePUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3olickags »3pa u €€ TmepuoAbl: MaJCOT€HOBBIM, HEOrC€HOBBIM,
AHTPOTIOT€HOBBIN.

XapakTepuCcTUKa KIMMaTa W TEeOJIOTMYECKUX mpoueccoB. OCHOBHbBIE 3Tarlbl
HBOJIIOLIMM PACTUTENBHOTO M JKMBOTHOTO Mupa. ApomMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBJIeHME, paclBET U BBIMUPAHUE TPy KUBBIX OPraHW3MOB.

CucreMa OpraHMyYecKOro MHUpa Kak OTpakeHHe -dBOJIOUUU. (OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIIIBI OPraHU3MOB.

OBoJIIONMA 4YeI0BeKa. AHTPONOJIOTHS KAaK Hayka. Pa3BuTme mpencTaBiIeHHN O
MIPOMCXOKJICHUHM 4YeloBeka. Meronbsl u3ydyeHus aHTpororenesa. (CxonacrBa u
pa3JIMyYUs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymue cuisl (hakTophl) anTpororeHesa. HacneactBeHHas N3MEHYUBOCTD U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil TpyAa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJMH W BETBH SBOJIIOLIMU YEJIOBEKA: aBCTPAJIOMUTEKH, YeloBeK
yMelblid, YenoBek npamoxoasiui, YemoBek HeanaepTainbCKui, YemoBeK pa3yMHbIi.
Haxonku uckonaeMbIX OCTaTKOB, BPEMS CYIIECTBOBaHMS, 00JACTh PACIIPOCTPAHEHHUS,
00BEM T'OJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUA.

Yenoseueckue pacsl. OCHOBHbBIE OOJIBIIINE PACHI: €BPOICONIHAS (€Bpa3UiiCcKas),
HETpO-aBCTpaNOU IHAs (IKBATOpUATIbHAS), MOHTOJIOMAHAs (a3MaTCKO-aMEPUKAHCKas).



YepTbl NPUCHOCOONIEHHOCTH TMPEACTABUTENCH YEIOBEYECKHX pac K YCIOBUAM
cyiuiectBoBanus. EnuncTBo yenoBeueckux pac. Kputuka pacusma.

JemoncTpanum:

[Moptpetsr: ®@. Penu, JI. Tlactep, A. WU. Omnapun, C. Mumnep, I'. HOpu, 4.
JlapBuH.

Tabmuubr u cxemsl: «Bo3nukHoBenue CoiHEYHOU cuUCTeMBbD, «Pa3BuTHe
opraHudeckoro  Mupa», «PactutenpHas  kierka», <« KHBOTHasi  KIIETKay,
«IIpokapuoTnueckass kieTka», «COBpEeMEHHass CHCTEMa OPraHHUYECKOro MHpPay,
«CpaBHEHHME AHATOMUYECKHX YEpPT CTPOCHUSI YeJIOBeKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOA0K MPEIKOB COBPEMEHHOTO
yenoBeka», «JlpeBHenmme mroam», «JpeBHue iromm», «llepBble COBpEeMEHHBIE
oIy, «YemoBeyeckrue paco.

O6opynoBaHue: MYJISIKU «IIpoucxoxaeHue YeJI0BEKa» (6rocThI
aBCTPAJIONUTEKa, NUTEKAHTPOIa, HEaHAEPTANIblla, KPOMAHbOHLA), CJIENKH WIH
M300paKCHHUSI KAMEHHBIX OpPYAWM TEPBOOBITHOTO YelOBeKa (KaMHU-YOMIIEPHI,
pyouiia, ckpebiia), reoXpoHoaoruueckas Tadauna, Koekius « @opmMbl COXpaHHOCTH
HCKOTIA€MBIX )KMBOTHBIX U PACTCHUI.

JlaGopaTopHblie M NpaKkTHYecKue padoThl:

[Ipaxtuueckass padora Ne 1. «/3ydyeHune HCKOMaeMbIX OCTATKOB PACTCHHUHN U
KUBOTHBIX B KOJUICKIIUSX).

OKCcKypeusi «DBOJIIOIUSL OpPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4HbII WM KPAaeBEIUECKUN My3€il).

Tema 3. OpranusMsbl 4 OKpYy:KalIas cpeaa.

DKoJIOTHsl KaK Hayka. 3aJadyd U pasJiesbl SKOJOTMU. METOoIbl 3KOJOrHYeCKHX
HCCIIEIOBAHMI. DKOJOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl obuTaHMsI OPraHM3MOB: BOJIHAS, HA3EMHO-BO3IYIIHAs, IMMOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonoruueckue ¢akropel. Krnaccupukauus 3Konorudeckux  (HakTopos:
abuotuueckre, OMOTHYECKHE U AaHTPONOTeHHble. JIeHCTBHME 9IKOJOTHYECKHUX
(bhaKkTOpOB Ha OPTaHU3MBI.

AOuoruueckue (akTopbl: CBET, TeMIEpaTypa, BIaKHOCTb. DOTONEepuoan3M.
[IpucniocoOnenusi  OpraHu3MoOB K  JEUCTBUIO  aOMOTHYECKUX  (aKTOPOB.
buosiornyeckne puTMsl.

buotnueckue ¢akroppl. Buasl OMOTHYECKUX B3aUMOJEHCTBUN: KOHKYPCHIIHSI,
XUIIHAYECTBO, cUMOM03 M ero ¢opmel. [lapazutusMm, kKoomepauusi, MyTyallu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHne OWOTHMYECKUX B3aMMOJICUCTBHM I CYHIECTBOBAHUSA OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.



OKOJOTHYECKHe  XapakTepucTuku  momymsiinud. (OCHOBHBIE — TIOKa3aTeNd
MOMYJISIUA:  YUCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHPOCT,
Murpanus. JnHaMuka 4uCcIeHHOCTH MOMYJISIUU U €€ Peryisiusl.

JdemoncTpanum:

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuubr u cxembl: kapta «lIpupoansie 30HB 3emim», «Cpeabl oOUTaHUSA
opranuzmoBy», «®otonepuonauzm», «llomymsaiun», «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTHY TTOMYJISnu UHPYy30puu-Ty penbkny, «[Iumesrie menm.

JlaGopaTopHbie U MPaKTHYeCKHUE PadoThI:

Jlab6opatopHas pabdora Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHHM U3
Pa3HBIX MECT OOUTaHUS.

JlabopaTopHasa pabora Ne 4. «BnusiHue cBera Ha POCT M Pa3BUTUE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJSIUN pa3HBIX BHUIOB

pPacTEHUI.
Tema 4. Coo01ecTBa ¥ IKOJIOrH4ECKHE CUCTEMBI.
CooOmiectBO opraHu3smMoB — OuoneHo3. CTpyKkTypbl OuOIIEHO3a: BHJIOBasd,

IPOCTPAHCTBEHHAs, Tpoduueckas (muimesasi). Bunbi-nomunantsl. CBa3u B
ouorneHose.

Okosioruyecke cuctembl (dkocucTeMbl). lloHsitTue 00 »dKocucTreMe U
ouoreorieHo3e. DyHKIIMOHATBHBIE KOMIOHEHTBI  SKOCHCTEMBI:  MPOJYIEHTHI,
KOHCYMEHTBI, pelylueHThl. KpyroBopoT BEIIECTB M IOTOK 3HEPIHMH B 3KOCUCTEME.
Tpoduueckue (muiieBsie) ypoBHU 3KocucTeMbl. [IuieBsie nenu u cetu. OCHOBHBIC
MOKa3aTeld SKOCUCTEMbI: OuoMacca, MNPOAYKIHUSA. OKOJOTMYECKUE MUPaAMUIBL:
NPOJIYKIIUUA, YHUCJICHHOCTH, Ouomacchl. CBOWMCTBA DJKOCHUCTEM: YCTOWYUBOCT,
camoperyJisinus, pasutue. Cykueccus.

IIprpoanblie IKOCUCTEMBL. DKOCUCTEMBI 03€pP U PEK. DKOCHCTEMA XBOMHOTO WIIH
HIMPOKOJMCTBEHHOTI'O JIECa.

AHTpPONIOTEHHBIE ~ JKOCHCTEMBI. ATPO3KOCUCTEMBL. Ypb6osKOCHCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak (akTtop ycroWumBoctu dKocucteM. CoxpaHeHUe
OMOJIOTHYECKOT0 pazHOOOpasus Ha 3emiie.

Yuenue B. WM. Bepnaackoro o Oumocdepe. I'paHuiipl, cocTaB M CTPYKTypa
ouocdeprl. KuBoe BemectBo u ero ¢yHkuun. OcoOeHHOCTH Omocdepbl Kak
rJI00aJIbHOM 3KOCHUCTEMBbl. J[MHaMH4YeCKOe paBHOBECHME M oOOpaTHas CBA3b B
ouocdepe.

KpyroBopotsl BemectB U OMOr€OXMMHYECKHE LUKIbI 3JEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTh Onochepsl. OCHOBHBIC OMOMBI CYIIIH.



UYenoBeuecTBO B Ouocepe 3emiin. AHTpOINOreHHbIE M3MEHEeHUs B Ouocdepe.
['o6asibHbIE HKOTOTMYECKUE TPOOITIEMBI.

CocyuiecTBoBaHHE MpHUPOAbI U yesnoBedecTBa. CoxpaHeHue OHOpa3HOOOpasus
KaK OCHOBa YycTOWMuMBOCTH Oumoceprl. OcCHOBa PpalMOHAIBHOTO YIPABICHUS
MPUPOJHBIMU PECypcaMu M HUX HUCIONb30BaHUE. [locTvkeHHs OMOJOTMH U OXpaHa
IPUPOBL.

JlemoncTpanum:

[Toprpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupbr u cxembl: «llumessie nenu», «bUOLIEHO3: COCTAaB M CTPYKTYypay,
«IIpuponnbie coobmectBay, «llenu mnuranusy, «IKoIOrHYECKas MUPAMUTAY,
«buocepa u uvenosex», «IKocucTeMa MIMPOKOIUCTBEHHOIO Jiecay, «DKOocHCTEMa
XBOWHOTO  Jiecay, «buoneHos  Bomoéma»,  «ArpoueHos»,  «lIpumepnsie
aHTPOIOT€HHbIE BO3ACHCTBUSL HA MpUpoay», «BaxHeilne UCTOYHUKH 3arpsi3HEHUs
BO3/lyXa U TPYHTOBBIX BOn», «llouBa — BakHeHIIash cocTaBistomias Ouochepb»,
«®DakTops! aerpaganuu mouBy, «IlapHuKoBBIA 3P PerT», «DaKTOPHI PATUOAKTUBHOTO
3arpssHeHust Ouocdepny, «OOmas cTpykTypa Ouocheps», «PacnpocTpaHeHue
®U3HU B Ouocdepe», «O30HOBBIM 3kpaH Ouochepr», «KpyroBopor yriepona B
ouocdeper», «KpyroBopot azora B Ipupoje.

O6opynoBanue: Mojaenb-ammIuKanus « Tunuaasle OWOIEHO3bI», Trepbapuit
«PacTtutenbHble cooOmIecTBay, KouleKuu «buouenos», «Bpenurenun BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», repOdapuu U KOJUICKIIUU PACTEHUN U JKUBOTHBIX,
MpUHAAJICKANTNE K PA3HBIM JKOJOTHYECKUM TPYINaM OJHOTo Buja, KpacHas kHura
Poccuiickoit @enepannn, n300paxeHus: OXpaHsIEMbIX BUJIOB PACTEHUIN U )KUBOTHBIX.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue (LupoBbIC)
n/ | PpasiesioB M TeM Becer  KoHTpouabh IpakTH4eck Ny —
I NporpaMMsbl 0 ble padoThI e padoThbl pecypebi
EHONOMIS KAK bubmuorexa [JOK
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
JKuBble cucTeMbl bubmorexa TIOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
XUMUYCCKUH bubnunorexa [IOK
3 COCTaB M CTpOEHHUE 8 1 https://m.edsoo.ru/7f41c2
KJICTKU 92



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KuzHenesrenanLHOC Bubmaorexa ITOK
4 a 6 https://m.edsoo.ru/7f41c2
Th KJIIETKH
92
PasmHoxxenue u
T — bubnuorexa [IOK
5 AHBIAY 5 1 https://m.edsoo.ru/7f41c2
pasBuTHe 92
OpraHu3MOB T
HacaencrsenHoct bubmunoreka IIOK
6 b Y U3MEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
Cenekmus
OB AHIBMOB bu6nuorexa [IOK
7 P ' 3 https://m.edsoo.ru/7f41c2
OCHOBBI 92
OHMOTEXHOJIOTUH =
bu6nunorexa [IOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO HACOB 34 4

I10 ITPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

o HaumenoBanu KoaunuyecTBo yacos JJIeKTPOHHbIE
" | e pa3nenoB u (uudpoBbIe)
n/ Becer | Konrpoabusl | IIpakTtuyecku
TeM o0pa3oBaTeJIbHbIE
| 0 e padoThI e padoThI
NPOrpamMmbl pecypcbl
S BOJOLHOHHAS bubmuorexa [IOK
1 9 1 https://m.edsoo.ru/7f41cc7
ouonorus 4
Bo3nukHOBEHU
o 1 DASBHTHC but6mmorekxa [IOK
2 p 9 0.5 https://m.edsoo.ru/7f41cc7
KHU3HU HA 4
3emie B
OpranusMsl 1 bubmmorexa LIOK
3 OKpY Karomias 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
Coo0mecTBa u bu6mmorekxa [IOK
4 IKOJIOTHYECKHE 9 https://m.edsoo.ru/7f41cc7
CUCTEMBI 4
PesenBHOe bubmuorexa [JOK
5 P 2 https://m.edsoo.ru/7f41cc7
BpeMsi
4
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOB I1O0
I[MPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 9acoB e 0 e
No Jara JIEKTPOHHBI
KouTpo.s IIpakTuyec uugposeie
n/ | Tema ypoka Bce HU3Y4YeH
. 0 HbIe KHe st oOpa3oBaTe/ibHbIE
r
padoThI padoThI pecypchl
bu6mmorexa [IOK
B https://m.eds00.ru/863
HOJIOTHS B
! CHCTEME HaYK ! e6122
y https://m.edso0.ru/863
e632a
Metonarl
MIO3HAHUSA
JKUBOH
TIPUPOIBI.
[IpakTyeckas
bu6nuoreka [JOK
pabota Ne 1
2 1 0.5 https://m.edso0.ru/863
«Hcnonp30BaH
€6122
Ue pa3IuIHbIX
METOJIOB MpHU
U3y4YEeHUU
OHMOJIOTUYECKHU
X 00BEKTOBY
buonornueckn
bu6mmorexa [IOK
€ CUCTEMBI,
3 1 https://m.eds00.ru/863
IIPOIIECCHI U UX 6564
U3yYCHUE
XuUMHU4eCcKui
COCTaB KJIETKHU. Bubnuoreka HOK
4 Bomawn 1 https://m.eds00.ru/863
MUHEpAJIbHEIE e674e
COJIN
benku. CocraB bu6nuoreka [IOK
5 U CTPOCHHUE 1 https://m.eds00.ru/863
0OeJIKOB e6b72
DepMeEHTBI —
OHMOJIOTHYECKHU
o bu6mmorexa [IOK
6 1 0.5 https://m.eds00.ru/863
KaTaJn3aTOpPHI. e6b72
JlaboparopHas
pabora Ne 1



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

«3yuenue
KaTaJIUTHYECKO
1 aKTUBHOCTH
(depmenTOB (Ha
npumepe
aMuJIa3bl WK

KaTaJiasbl)»
bu6mmorexa [IOK
YrineBonsl.
7 i https://m.eds00.ru/863
8 £6870
bu6nuoreka [IOK
HyxnennoBbie
8 https://m.eds00.ru/863
KUCIOTEL. ATD
e6d5c¢
Hctopus n
METO/IbI
bu6mmorexa [IOK
U3YYCHUS
9 https://m.eds00.ru/863
KIICTKH.
e6e88
Kierounas
TEOpHs
Knerka kak
10 LEJIOCTHAS
JKHBasi CHCTEMA
Crpoenue
3YKapUOTHYECK
O KJICTKH.
JlaGopaTopHas
pabota Ne 2
«3yuenune
CTPOCHHUA bubnmnorexa [JOK
KJIETOK https://m.eds00.ru/863
11 pacTeHui, 0.5 e6ffo
JKMBOTHBIX, https://m.eds00.ru/863
rpuboB u er16¢c
OakTepuii o
MHUKPOCKOIIOM
Ha F'OTOBBIX
MHKpOIIpernapa
Tax U UX
OIICAHHUE»
OO6mMmeH bubmorexa [JOK
12 BEIISCTB WUJIN https://m.eds00.ru/863

METa00IN3M

e766¢c



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
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

bubmmorexa [JOK

13 Potocmires. https://m.eds00.ru/863
XeMOCHHTE3
e7c98
DHepreTeck bu6mmoreka [IOK
14 . https://m.eds00.ru/863
1 0OMeH
e/aae
KuzHeHHEIN
UK KJICTKH.
Jenenue
KJICTKH.
Murto3.
JlaGopaTopHas
pabora Ne 3 bubnnorexa HOK
15 «HaOmonenue 0.5 https://m.eds00.ru/863
MHTO3a B e7dc4
KJIETKaX
KOHYHKA
KOpEIKa JTyKa
Ha FOTOBBIX
MUKpoIIpenapa
Tax»
buocuntes
Oenka. bu6mmoreka [IOK
16 Peaknus https://m.eds00.ru/863
MaTpUYHOI'O e796e
CUHTE3a
Tpancmsiuus — Bu6nmoreka [IOK
17 OMocHHTE3 https://m.eds00.ru/863
Oelka e796e
Heknerounsie bu6nuoreka [IOK
18 (hOpMBI KU3HU https://m.eds00.ru/863
— BUPYCHI e7540
bubmuoreka [JOK
®opmbl https://m.eds00.ru/863
19 Pa3MHOXKEHHUS e81b6
OpraHu3MOB https://m.eds00.ru/863
e83le
bu6mmoreka [IOK
20 Meiio3 https://m.eds00.ru/863
e7fda
O6pasosate i bubmuorexa [JOK
21 0.5 https://m.eds00.ru/863

pas3BHUTHE

e81b6



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.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

MOJIOBBIX
KJIETOK.
OmnonoTBopeH
ue.
JlaboparopHas
pabota Ne 4
«3yuenne
CTPOECHUS
HOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpoIpenapa
Tax»

22

NunuBunyansH
0€ pa3BUTHE
OpraHU3MOB

bu6nuoreka [JOK
https://m.edso00.ru/863
€8436

23

24

T'eneTnka —
HayKa o
HaCJICJICTBEHHO
CTH U
N3MEHYHUBOCTH

3aKOHOMEPHOC
TH
HacJIeI0BaHUs
MPU3HAKOB.
Mouorubpuan
oe
CKpelBaHHe

bubmuorexa [JOK
https://m.edso0.ru/863
£8612

bu6mmoreka [IOK
https://m.eds00.ru/863
e8878

25

Jurubpunxoe
CKpEIINBaHHE.
3aKkoH
HE3aBUCHMOTO
HacJeI0BaHUs
HPU3HAKOB

bu6nuoreka [IOK
https://m.edso0.ru/863
£89a4

26

Cuennennoe
HacJie/IOBaHHe
NPU3HAKOB.
JlaboparopHas
pabota Ne 5
«3yuenune
pe3yIbTaToB
MOHOTUOPUIHO

0.5

bu6mmorexa [IOK
https://m.edsoo0.ru/863
e8c60



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

ro
JTUTHOPHUTHOTO
CKPEIIMBAHUS
y Ap030(uIIbI
Ha TOTOBBIX
MUKpoIIpenapa
Tax»

27

I'eneTnka
ToJa.
HacnenoBanue
MIPU3HAKOB,
CIICIUICHHBIX C
IIOJIOM

bu6mmorexa [IOK
https://m.eds00.ru/863
e8c60

28

N3meHunBOCTH

Henacnencrtse
HHast
U3MEHUYUBOCTb.
JlaGopaTopHas
padota Ne 6.
N3yuenne
MOAU(PUKAIIIO
HHOH
U3MEHUYUBOCTH,
IIOCTPOCHHE
BapHUaALMOHHOT
0 psaau
BapUaLlMOHHOMN
KpUBO»

0.5

bu6nunoreka [JOK
https://m.edso0.ru/863
e8efe

29

Hacnencrsenn
ast
MU3MEHYUBOCTb.
JlaGopaTopHas
padota Ne 7.
«Ananus
MyTalun y
Ipo30(HITBI HA
TOTOBBIX
MHKpoIpenapa
Tax»

0.5

bubmuorexa [JOK
https://m.eds00.ru/863
edefe

30

T'eneruka
yeJIoBeKa

bu6mmoreka [IOK
https://m.eds00.ru/863



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

€8d78
HroroBas
31 KOHTPOJIbHAS 1
pabora
Cenekums Kak bu6nmnoreka [JOK
32 HayKa " 1 https://m.eds00.ru/863
nporecc 9214
Metonn! u
JOCTHKEHHS bu6nmnoreka [JOK
33 CeJIeKIUU 1 https://m.eds00.ru/863
pacTeHui u €9214
JKHUBOTHBIX
buorexnooru bu6nuoreka [JOK
34 sl KaK OTpacilb 1 https://m.eds00.ru/863
IPOM3BOJICTBA €9336
OBIIEE
KOJIMYECTBO 34
YACOB IIO

[TPOTPAMME



https://m.edsoo.ru/863e8d78
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

11 KVIACC

KounuecTBo yacos DJIEeKTPOHHbBIE
Ne Hara
KonTtpoas IMpakTnyec uupposbie
n/ | Tema ypoka Bce HU3Y4YeH
HbIEe KHe st o0pa3oBaTe/ibHbIE
n ro
padoTsI padoTsI pecypchl
OBOJIOLHS U butmmoreka [IOK
1 METOEI €€ 1 https://m.edso0.ru/863
U3y4eHHs ea20e
Hcropus
N bubmnoreka LIOK
2 P . 1 https://m.edso00.ru/863
MpeACTaBICHUI 69570
00 dBOIIOLHUH BE—
MHKDOYBOTION bubmuorexa [JOK
3 P 1 https://m.eds00.ru/863
us
egcle
[TonmynmAnms kak
JJIEMEHTapHAS
eIMHHIIA BUJA U
SBOJIIOIIHH.
TaGopaTopHas bubmuorexa HOK
4 5 P Nopl 1 0.5 https://m.eds00.ru/863
pabota A £99c6
«CpaBHeHMe
BUJIOB T10
MOp(OJIOTHYECK
OMY KPHUTEPHIO»
JBrxkymue
CHUIBI bu6nuoreka [IOK
5 (3meMeHTapHbIe 1 https://m.eds00.ru/863
taxTOpBI) e9dad
SBOJIIOINH
EcTecTBeHHBIN bubmnoreka LIOK
6 0oTOOp U ero 1 https://m.eds00.ru/863
opmsI €9ed0
Pe3ynbTaThl
IBOJTIOIIHH:
IPUCTIOCOOJIEHH
0CTh bubnuorexa [JOK
7 1 0.5 https://m.eds00.ru/863
OpTraHHU3MOB U cofde
BHU1000pa3oBaH
ue.
JlaGopaTopHas



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
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

pabota Ne 2
«Omnucanue
MIPUCTIOCOOIEHH
OCTH OpraHu3Ma
u eé
OTHOCHUTEJILHOT
0 XapakTepa»

Hanpasnenus u
MyTH
MaKpO3BOJIIOIU
u

but6mmoreka [IOK
https://m.edso00.ru/863
e9cle

Heob6patumoctsb
HBOJIIOIIH

10

Hcrtopus xu3uu
Ha 3emie u
METOJIBI €€
W3y4YCHUS

11

I'unore3nl
MIPOUCXOXKICHH
s )KU3HU Ha
3emite

bu6mmorexa [IOK
https://m.edso0.ru/863
eabab

12

PazButne
JKU3HU HA
3emJie 1o spam
Y IIEpHoJIaM

bu6mmoreka [IOK
https://m.edsoo0.ru/863
gabbe

13

OcHoBHbIE
ATanbl
SBOJIIOLUH
PacTUTEIBHOTO
Y KUBOTHOTO
MUpa.
IIpakTnueckas
pabota Ne 1
«3yuenue
HCKOITaeMBIX
OCTaTKOB
pacTeHui u
JKUBOTHBIX B
KOJUICKLIUSX»

0.5

butmmoreka [IOK
https://m.edsoo0.ru/863
ea8bc

14

CoBpemeHHas
cucTema
OpraHNYecKoro

bu6mmorexa [IOK
https://m.edso0.ru/863
£a48e



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

Mupa

15

OBOJIOLHS
YeJIoBeKa
(anTpomorenes)

butmmoreka [IOK
https://m.edso0.ru/863
gac2c

16

JBrxkyiue
CHUJIBI

(paxTopsr)
aHTPOIIOTeHe3a

bu6mmorexa [IOK
https://m.edso0.ru/863
ead44

17

OCHOBHBIE
CTagun
9BOJIIOIAH
yeaoBeKa

18

YenoBeueckue
pachl 1
MIPUPOJHBIE
aJlanTanuu
JenoBeKa

butmmoreka [JOK
https://m.eds00.ru/863
eaea2

19

PezepBHbIit
YPOK.
O0001enue mo
TeME
«Bo3HUKHOBEH
W€ U pa3BUTHE
JKM3HHU Ha
3emie»

20

DKOoIOrus KaKk
HayKa

21

Cpenpl
oburanusd u
JKOJIOTHYECKHE
(baxTopsl

bu6nuorexa [IOK
https://m.edso00.ru/863
eafec

22

AbGuotnyeckue
(haKkTOpHI.
JlaboparopHas
pabora Ne 3.
«Mopdoomnoruue
CKHUe
0COOEHHOCTHU
pacTeHui u3
Pa3HBIX MECT
oOUTaHUS.
JlaGopaTopHas

0.5

bu6nuoreka [IOK
https://m.edso00.ru/863
eb10e



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

pabota Ne 4.
«Bausane
CBETa Ha POCT H
pa3BuTHE
YEPEHKOB
KoJIeyca»

23

buotnueckue
(bakTopsI

but6mmoreka [IOK
https://m.edsoo0.ru/863
eb348

24

DKOJIOTHYECKHUE
XapaKTEePUCTUK
Y TIOTYJISIIAH.
IIpakTrueckas
pabora Ne 2
«llongcuér
IUIOTHOCTH
OIS NN
Pa3HBIX BUIOB
pacTeHuin»

0.5

25

CooOmiecTBa
OpraHU3MOB —
OHOLIEHO3

bubmnorexa [JOK
https://m.edso0.ru/863
eb46a

26

DKOJIOTHYECKHE
CUCTEMBI
(9KOCHCTEMBI)

bubnuoreka [IOK
https://m.edso0.ru/863
eb46a

27

OcHOBHBIE
MMOKa3aTelIn
DKOCUCTEMEL.
DKOIOTrUYeCcKue
MAPaMUJIBI.
CpoiicTBa
DKOCHCTEM.
Cykueccus

but6mmoreka [IOK
https://m.edsoo.ru/863
eb5fa

28

29

IIpuponnsie
JKOCUCTEMBI
AHTpPOIIOTr€HHBI
€ DKOCHCTEMBI

30

buochepa —
riao0aabHas
IKOCHCTEMA
3emiu

bu6nunoreka [IOK
https://m.edso0.ru/863
ebbb5e

31

3aKOHOMEPHOCT

bu6nunoreka [IOK



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
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

u
CYIIIECTBOBaHHMS
6unocdepsl

https://m.edso00.ru/863

ebd16

32

YenoBeuecTBO B
ounocdepe
3emiau

33

CocymiecTBoBa
HUC HpI/IpOI[I)I nu
YeJIOBEUYECTBA

butmmoreka [IOK

https://m.edso0.ru/863

ebale

34

PesepBHbIit
YPOK.
O0600menue
TEMBI
«CoobmecTBa u
JKOJIOTHYECKHE
CHCTEMBI»

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOT'PAMME

34

2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




