AOKYMEHT NOAMWUCAH
SNEKTPOHHOW MOAMNUCHIO
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Bnapeneu: Pawesa TaTbsHa PefopoBHa
[OevictButeneH: ¢ 18.09.2023 go 11.12.2024

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «buosiorus. ba3oBblii ypoBeHb»

s ooyuawmmxces 10 — 11 kiaaccon

CocraBureanb: Ky3nernora Banentnna MuxaitnoBHa, yautesnb OHOJIOTHH.

MHOACHUTEJBHASA 3AIIMCKA

IIporpamma  pa3pabotana B cooTBeTcTBUM ¢  DenepanbHbIM  IOCYJapCTBEHHBIM
o0pa3oBaTeNIbHBIM  CTaHAAPTOM cpeaHero odmero obpazosanus (PI'OC COO), (IIpuxkas
Munnpocsenienust ot 12.08.2022 Ne 732) u ¢ yuetom:

1) OEJEPAJIbBHASI OBPA3OBATEJIbHAS TIPOTPAMMA CPEAHET'O OBIIETO
OBPA30BAHUA (Ilpukaz Munmnpocsemmenust Poccuu ot 18 mast 2023 r. N 371),

2)  OepnepanpHas pabodas mporpamMma 1o ydeOHOMY mpenMeTy buomnorus (6a30Bbiit
YPOBEHbB),

3)  Tonoxenwus o padoueii nporpamme MBOY «Kapnoropckast CIL Nel18»,

4)  Pab6oueii nporpammbl Boctiutanust MBOY «Kapmoropckas CIIT Nel18».

Heap u3ydyeHus yueOHOro mpeamera «buosnorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJaromuMHUCsS 3HAHUSAMH O CTPYKTYpHO-(YHKIMOHAIBHONW OpraHW3allid >KUBBIX CHCTEM
pa3HOro paHra U nNpuoOOpeTeHne YMEHHUI MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX J€HCTBUI B
OTHOIIIEHUH OOBEKTOB >KUBOM MPHUPO/IBI U PEIICHUS PAa3TUUHBIX )KU3HEHHBIX IPOOIIEM.

JlocTkeHue Lenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTCs PelIeHneM CIeAyIOIuX 3aAay:

OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBl 3HAHHH O OHOJOTHMYECKUX TEOPHsX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3axX, MpaBWJIaX, CIYXKAIIMX OCHOBOW UIsi (OpMHUpPOBaHUS
IpPEJCTaBICHUNA O EeCTeCTBEHHO-Hay4YHOM KapTHHE MHpa, O METOJaX HAy4dHOIro I03HaHMA,
CTPOCHUHU, MHOT000pa3sMM M OCOOCHHOCTSIX MHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOLIMXCS] OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHUe y O00yYaroIMXcs IO3HABATEJIbHBIX, WHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CHIOCOOHOCTEH B Mpollecce aHalu3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUM HAyYHBIX B3TJISAJIOB,
uziel ¥ MOX0JI0B K U3YYEHMIO KHUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Y OOydaroummxcs oOImed KyJabTypbl, (QYHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATH M OLEHHUBATH SBICHHUS OKPYKAIOIIErO0 MUpPA KUBOW NMPHPOJBI HA
OCHOBAHMU 3HAHWH U ONBITA, TOJYYEHHBIX IPU U3yYEHUN OHOJIOTUHY;

(dbopMupoBaHre y OOYYAIOIIUXCS YMEHHH WILIIOCTPHPOBATh 3HAYCHHE OMOJIOTHUECKHX
3HaHUI B MpPAKTHUYECKOW [EATEIbHOCTH YEJIOBEKA, Pa3BUTHHM COBPEMEHHBIX MEIMLUHCKUX
TEXHOJIOTUH U arpoOMOTEXHOIOT Hif;

BOCIIHTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS UYEIOBEKOM JYKHMBOH IPHUPOJIBL,
HEO0XOAMMOCTH OEpEeXKHOT0 OTHOILIEHMS K HEM, COOIOACHUS STUUECKUX HOPM IIPH MPOBEIECHUH
OMOJIOTMYECKHUX HCCIIeTOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHWH IS TOBBIIICHUS YPOBHS SKOJOTHYECKOMN
KYJBTYpBI, U151 GOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;



MpUMEHEHHE TPUOOPETEHHBIX 3HAHUW M YMEHUH B TOBCEJHEBHOW JXU3HU IS OIEHKU
MOCTICICTBUI CBOEW JEATENBHOCTH TI0 OTHOIICHUIO K OKpY)KaoLeH cpene, COOCTBEHHOMY
3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIITAKTUKH 3a00JICBAHUA.

B cucreme cpennero obuiero odpasoBanusi «buosnorus», n3ydaemas Ha 6a30BOM ypOBHE,
SABIISICTCSI 00S3aTENFHBIM YUEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAay4HBIC TIPEMETHIY.

Jnst u3ydenust 6uosoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero o0pa3oBaHHsS OTBOAUTCS
68 yacos:

B 10 ximacce — 34 yaca (1 yac B Heem0),

B 11 xmacce — 34 gaca (1 gac B Heemi0).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA
®I'OC ycranaBiuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS O0YYAIONIMMHUCS IPOTpaMM
OCHOBHOTO 00111eT0 00pa30BaHus:

JJUYHOCTHBIE PE3YJBbTATHI

B cTpykType JIMYHOCTHBIX pe€3yJbTaTOB OCBOCHHS NpenMera «buoiorus» BbIIEIEHBI
CICAYIOIIME COCTaBISIONIME: OCO3HAaHUE OOYYalOUMMHUCA  POCCHUUCKOM  Tpa)xaaHCKON
HUJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH W CaMOOIPEIEIICHHUIO,
HaJIWM4Me MOTHBAIMM K OOy4YEHHUIO OWOJIOTHH, IIEeJICHANPABIECHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEeHU JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIUN PA3BUTHUS
OHMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCA PYKOBOJACTBOBATHCS B
CBOEH  JIESATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTaHOBKaMH, MPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHMs, HAIWYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH KU3HEHHBIEC TIJIAHBI.

JInyHOCTHBIE PE3YNbTaThl OCBOCHMS TpeameTa «bHOJIOTHS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOH M BOCTHUTATEIBHOW ACATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHHUCKUMHU
COIIMOKYJIbTYPHBIMU, HICTOPUUECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH, IPUHATHIMHU B
oOmIecTBe TpaBWJIaMU U HOPMaMHd TOBEJCHHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHHUSI U CaMOPA3BUTHUS, Pa3BUTHUA BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBaXXEHUSI K 3aKOHY W IPABONOPSJIKY, YEJIOBEKY TpyAa M CTapllieMy MOKOJIEHHIO, B3aUMHOI'O
yYBaXEHUS, OEpeKHOTr0  OTHOIIEHWS K  KyJbTYpHOMY  HACICIUIO W  TPaJULUASIM
MHOT'OHAallMOHAJIBHOTO Hapoaa Poccuiickont denepanunu, IpUpPOIE U OKPYKAIOLIEH Cpeie.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOro npeamera «buosorusy M0JKHBI OTpaxaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
NO3ULMEN JMYHOCTH, CHUCTEMOM UEHHOCTHBIX OpPUEHTAlUW, TO3UTUBHBIX BHYTPEHHHX
yOeXJICHMIA, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIecTBa,
pacmmpeHne KU3HEHHOTO OMBbITa M OIbITa ACSITEIHPHOCTH B MPOIECCE peaTu3allid OCHOBHBIX
HaIpaBJI€HUH BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh T'PAKIAHCKOW TMO3MIMM  OOYydYaloImerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBAXKCHHE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NEATETLHOCTH MPHU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelieHnr yu4eOHBIX U TT03HABATEIBHBIX 3aa4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO MO OTHOIICHHIO K SBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €&;

YMEHUE YYWUTHIBATh B  CBOMX JEHCTBHSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU yOSXKICHUSIMU, KyIbTyPHBIMU IIEHHOCTSMU U COIUATBHBIM
MIOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOT'O BBIMOJHEHUS YYEOHBIX,
MO3HABATEJIbHBIX U MCCIENOBATEIbCKUX 3a/1ad, YBAXKUTEIHLHOTO OTHOIICHUS K MHEHHIO
OTITIOHEHTOB TPHU 00CYKICHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

TOTOBHOCTh K TYMaHUTapHOW U BOJIOHTEPCKOU N€ATEIbHOCTH;

2) IaTpMOTHYECKOI0 BOCIIMTAHUS:



c(OPMHPOBAHHOCTh POCCUICKOM IPa’kAaHCKON ICHTUYHOCTH, TATPHOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepes; PonnHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponvny, cBOH S3BIK U KYJIBTYPY, IPOLIUIOE U HACTOSALIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K IIPUPOAHOMY HACIEOUI0 M IIAMATHUKAM IIPUPOJIEL,
nocTixkeHusIM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKMX YU€HBIX B CTAHOBJIEHHUE U Ppa3BUTHUE
6HOHOFHH, IMOHUMAaHUA 3HAaYEHNI OMOJIOTMH B MO3HAHUY 3aKOHOB Ipupoasbl, B )KU3HU YCJIIOBCKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHas yoexxIEHHOCTb, TOTOBHOCTh K CIIYXEHHUIO U 3amure OTeyecTBa, OTBETCTBEHHOCTh
3a ero Cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 HapoIa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEIACHUS;

CHOCOOHOCTh OLIEHUBATh CUTYalMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM PpOAMTEISAM, CO3LAHMIO CEMBM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HCHHOCTeﬁ CEMEHMHOM KM3HU B COOTBETCTBHUU C TpaaguuuiaMu HApOJ0B
Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMS:

9CTCTUYCCKOC OTHOLICHHUEC K MHPY, BKIIIOYasA 3CTCTUKY 6I)ITa, HAay4YHOTO U TCXHHUYCCKOTI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

ITOHMMAHHUE SYMOLIMOHAIIBHOTO BO3ACHCTBUS JKUBOU MIPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAaMOBBIPAKCHUIO B Ppa3HbIX BHUAAX HCKYCCTBA, CTPCMIICHHUC IIPOABIIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BOCHUTAHHWS, (POPMHUPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBLHOIO 0JIArONOIyYHsi:

MIOHMMaHKHE U peayin3alus 340poBoro u 0ezomacHoro odpasa *HU3HH (340pOBOE MUTAHUE,
COOJIIO/ICHNE TUTMEHNUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXA,
perynasipHass (u3MuecKas aKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

IMOHUMAHWEC [CHHOCTHU TMPaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0€30I1aCHOT0
MIOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHHME MOCJEJICTBUM W HENPHUATHS BPEIHBIX NPUBBIYCK (YMOTPEOJCHUS aIKOTroIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHMSL:

TOTOBHOCTB K TPpYAYy, OCO3HAHHUC ICHHOCTU MAaCTCPCTBA, pr,Z[OJHO6I/IC;

TOTOBHOCTH K aKTUBHOM ACATCIIBHOCTHU TEXHOJIOTHYECKON 1 COHHaHBHOﬁ HAIpaBJICHHOCTH,
CHOCOOHOCTh ~ MHULMHUPOBATh, IUIAHUPOBATh UM  CAMOCTOSITENIBHO  BBINOJHATH  TaKylO
NEeSATENbHOCTD;

UHTEpEeC K Pa3InYHbIM cdepaM Mpo(ecCHOHANBHON JeATENIbHOCTH, YMEHHUE COBEPIIATh
0CO3HaHHBIHM BbIOOp Oynyieit npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU
KHU3HU;

7) IKOIOTrM4eCKOr0 BOCIIMTAHMA:



9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHWE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYphl: MPUOOPETEHUE ONbITA IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIECTBUN JUIsl OKPY>KAIOLIEH Cpebl;

0CO3HAHHE TII00AITBHOTO XapaKTepa SKOJIOTHIECKHUX MPOOIIEM U ITyTeH UX pEIICHUS;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU U3YUYEHUU OMOJIOTUM 3HAHUS U YMEHHS
IPU PEUICHUU TNPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOAOINOIB30BAHUEM (COONIIOCHHE
MpaBUJI TIOBEACHUS B TPUPOJE, HAIMPABICHHBIX Ha COXPAHCHHE PAaBHOBECHS B JKOCHCTEMax,
OXpaHy BUJIOB, dKOCHCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE NCUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH HPUPOJHOW CpeEXE,
yYMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUM U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYphI, OIbITa
NEATEIbHOCTH  SKOJOTMYECKOW HANpaBJICEHHOCTH, YMEHUS pPYKOBOICTBOBAaTbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW ITPAKTUKE, T'OTOBHOCTU K YYACTHIO B
MPAKTUYECKOU IEeATEIbHOCTH IKOJIOTMYECKOW HAPABIECHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSI HAayKM © OOIIECTBEHHOW TMpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIIUKYIHTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UATATEIHCKON KYIBTYpPhI KaK CPEICTBA B3aMMOICHCTBUS
MEKIY JIFOJIbMH U ITO3HAHUS MUDA;

MOHMMaHHUEe Crenu(UKH OWOIOTHM KaK HAayKH, OCO3HaHUsA €€ poiau B (OPMHUPOBAHUU
PalMOHAIBbHOTO0 HAYYHOI'O MBILIUIEHHUS, CO3/IaHUHU LIEIOCTHOTO MPEACTABIEHUS 00 OKpYXkKaroIleM
MHpEe KaKk O €JMHCTBE TMPUPOJIbL, 4YeJOBEKa M OOIIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpobdieM COXpaHEHHUs! TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUYMMOCTH OHOJIOTHH JJISi COBPEMEHHOW ITUBUIIM3AIMK: 00€CTICUCHHUS
HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIXO/A U3 TIIOOATBLHBIX
9KOJIOTHUYECKUX Mpo0sieM M o0ecrieueHus rnepexoaa K yCTOH4MBOMY Pa3BUTHUIO, PAllHOHATIBHOMY
WCIIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUW OMOJIOTUYECKUX 3HAHWMA B IIEJIIX MOBBIIICHHS OOMICH
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIBHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpPyeMOl Mpu U3y4eHUU OHOJIOTHH;

MMOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHMS, HUCIIOJIB3YeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BAaTh TOJy4yaeMble 3HAHUS [Js aHajdu3a M OOBSCHEHWS SBICHUI
OKPYKAIOIIETO MHUpPAa M NPOUCXOASIIMX B HEM M3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAyYHBIX (PAKTOB W HWMEIOIIMXCA JAaHHBIX C LEIbI0 TOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIBb30BaTh OWOJIOTHYECKUE 3HAHUS IS pEIICHUS
Mpo0JIeM B peaslbHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE IEHHOCTH HAay4YHOW AESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOECKTHYIO U
HCCIIE0BATENIbCKYIO ACITEIbHOCTh UHIUBUAYAJIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUU 1O OWOIOTMM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPeOHOCTSAMHU.



METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3ylbTaThl OCBOSHHUS y4eOHOTO mpeamera «bHONOTHS) BKIIOYAIOT:
3HAYMMbIC I (DOPMHUPOBAHHMS MHPOBO33PEHHUS  OOYYAIONMIMXCS  MEKIUCIUTUTMHAPHBIC
(MeXIIpeIMETHBIE) O0IIIEHAYYHBIE TTIOHATHUS, OTPaXKAIOIIHE 1IeTI0OCTHOCTh HAYYHOW KapTUHBI MUPA
U crienu(UKy METO/I0B IMO3HAHHUS, UCTIOIh3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHSI,
SIBJICHUE, MPOLIeCC, CUCTeMa, HAayudHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCIeAOBaHNe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JAPYIuX), YHHBEpPCATbHBIE
yueOHble JeHCTBUS (TMO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ecreunBarOIINe
(dhopMupoBaHre (QyHKIMOHAIBHON T'PaMOTHOCTH U COIMANBHOM KOMIIETEHIMH O0YyYaroIuxcs,
CIIOCOOHOCTD oOyJaronuxcs HCIIOJIB30BATh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PCHUYCCKHAE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC JICHCTBHS B II03HABATCIHLHOW U
COLIMAJIbHON ITPAKTHUKE.

MeTtanpeaMeTHbIE pe3yabTaThl OCBOCHHS IMPOTPAMMBI CPEJIHEro OOIIero oOpa3oBaHUS
JOJDKHBI OTPaXKaTh:

OBi1ajeHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JOrmvYecKue JeHCTBUS:

CaMOCTOSITEIBHO (OPMYIMPOBAaTh M aKTYaJIM3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUM 3HAHWW TPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAJIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiu, 000OIIEeHHUs), PAaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTHI (BBIIETATH KX XapaKTEePHbBIC PU3HAKYU, YCTAHABIIMBATE CBS3U C IPYTHMH MTOHSATHSIMHU ),

OTIpENIeTIATh LETU JeATCILHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHUTH Pe3yJIbTaThI IEATEILHOCTH C MOCTABICHHBIMH LIETSIMU;

WCIIOJIb30BaTh OHMOJIOTHYECKHE TOHITHS ISl OOBSICHCHHS (DaKTOB W SIBJICHHUW IKHBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTHBHBIC, JEIyKTHBHBIC, MO aHAJIOTHH),
BBISBJISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMaTPUBAEMBIX SBJICHHSX, (OPMYIHPOBATH
BBIBOJBI M 3aKJIFOYEHH;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEJICTBA IIJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3EH W
OTHOIIIEHUH B M3Yy4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHOPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaTeIBaTh TUTAH PEHICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIONTUXCS MaTePUATbHBIX
¥ HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESTEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB MEISIM,
OIICHUBATh PUCKH IOCIICICTBUN JACSITSILHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH PAOOTy B YCIOBUAX pEaTbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKIE I CTBHSA:

BJIQJICTh HABBIKAMH y4EOHO-UCCIICIOBATEILCKON M MPOCKTHOW JESATEILHOCTH, HAaBBIKAMU
paspemieHus mpooseM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOUCKY METOJIOB
pelIeHHs MPaKTUIECKUX 33]a4, TPUMEHEHHUIO Pa3IMUHbIX METOJIOB MMO3HAHUS;



UCIOJb30BATh PA3JIMYHbIE BUIBI JCSATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIpETAINY, TPEOOPa30BaHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYalMsX, B TOM YHCIIE TpU
CO3IaHUU YYEOHBIX U COLIMANBHBIX MPOEKTOB;

(hopMUpOBaTh HAYYHBIA THI MBIIUICHHS], BIaJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEeBbIMH
TOHSTHSIMA W METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATEJIbHON NEATEIBHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATH
TUNoTe3y €€ pelieHHs, HaxXOIUTh AapryMEHThl IS JI0Ka3aTelIbCTBA CBOUX YTBEPKICHUIA,
3a/aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHbIE B XOJAE peUIeHHs 3aJaud pe3yiabTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBII OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN MOUCK TMEpPEeHOoca CPEeICTB M CIIOCOOOB JIEHCTBUS B
npodecCHOHANBHYIO Cpery;

yMETh TICPEHOCUTh 3HAHWS B TIO3HABATEIBHYID M  MPAKTUYECKYl0  00JacTu
KHU3HEACSATEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE HJIEHW, IpEIaraTb OpPUTWHAIBHBIE TOIXOABI M PEIICHHs, CTaBHTh
poOeMBbl M 3aJ1a4H, TOIyCKAIOIIUe albTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nndopmanueii:

OpUEHTHPOBATHCS B PA3NMYHBIX MCTOYHHMKAX HH(popmanuu (TekcTe yueOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTMYECKHUX CIIOBApsIX U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3UPOBATh HH(POPMALUIO PA3TUYHBIX BHIOB U (OpM
MIpe/ICTaBICHUs, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(bopMyIMpOBaTh 3ampOChl M NPUMEHATh Pa3IUYHBIE METOABI NPH IMOUCKE M 0TOOpe
OMoJIOTMYeCcKON MH(PpOpMAIIMK, HEOOXOIUMOM JIJIsl BHITIOJIHEHUSI YICOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MICIIOIH30BAHUS PA3TNYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPAaTh ONTHMATbHYIO (OpPMY TMPEACTABICHUS OHWOJIOTHIECKOM
uHpopmanuu (cxemsl, rpaduky, 1uarpamMmbl, TaOJIHUIIbL, PUCYHKH U IPYroe);

WCIIOJBb30BAaTh HAYYHBIM S3BIK B KauecTBE CpPEACTBa MpH paboTe ¢ OHOIOrMYEeCcKOi
nHpopManven: MPUMEHITh XUMUYecKue, (GU3nueckue U MaTeMaTU4eCKUe 3HAKU U CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, MCIOIb30BaTh W TNPEoOpPa3OBbIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJa/JIeTh HaBbIKAMHU pACMoO3HaBaHUS M 3amUThl HHOpManuu, WHGOPMALUOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH 1€l CTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKALIMU BO BCeX c(epax >KM3HU, aKTMBHO Y4aCTBOBATH B JHMAJIOTE
WIM JUCKYCCHM TO CYIIECTBY 00CYXIaeMoil TeMbl (yMeHHE 3a7aBaTh BOIPOCHI, BbICKA3bIBaTh
CYXKJCHHSI OTHOCHTENBFHO BBIMOJTHEHUS TpeIaracMoil 3aJaud, YYUTHIBATb HMHTEPECHl H
COTJIACOBAHHOCTH TO3UIIUI IPYTUX YYACTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacno3HaBaTh HeBepOalibHblE cpencTBa OOLICHMs, MMOHMUMATh 3HAUYEHUE COLHUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallud, yMETh CMATYaTh KOH(JIUKTHI U
BECTH NIEPETOBOPHI,



BJAJIETh PA3IUYHBIMH CHOCOOAMH OOIIEHUS W B3aUMOICWCTBUS, NOHUMAaTh HaMEpEHHUs
JPYTUX JIOJICH, TIPOSBISITh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH (hopme
(opMyIMpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHYaJbHOH pabOThI MpHU
perieHny OMoJoruueckor mpoodsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(opM B3aUMOZEHCTBUS NPH peIIeHUH y4eOHO 3a1auu;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUICKTHBA;

NIPUHUMATh LEJIM COBMECTHOM JESITEIBbHOCTH, OPIraHU30BBIBATH M KOOPIWHUPOBATH
JEUCTBUA MO €€ NOCTHMIKEHHIO: COCTAaBJATh IUIAH JAEHUCTBHUM, PaCIpPElesATh POJIH C Y4ETOM
MHEHMH yJaCTHUKOB, 00CYKIaTh Pe3ylbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKIOI0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3ysibTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

IIpeaaraTb HOBBIE INPOEKTHI, OLCHMBATh WIECH C MO3ULIHMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBepCAJIbHBIMHU PeryJ/JsiTHBHBIMY /ICHCTBUSIMH

1) camoopranu3anms:

UCIOJb30BaTh OMOJOTMUECKUE 3HAHUS [UId BBIABICHHS NpoOJeM U HUX pELIeHHs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJOIMYECKUX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNENCTBUAX M INOCTYNKax IO OTHOLIEHWIO K JKMBOM NPUPOJE, CBOEMY 3JI0POBBIO U 3/10POBBHIO
OKPY’KAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIBHYIO JAEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh H (OPMYITHPOBATH COOCTBEHHBIC 33/Jlauyd B OOPa30BATEILHOW EATEIHHOCTH H
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUs MPOOJIEMBI C YUETOM UMEIOILIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1 IIPEIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHTYyAalHsIM;

pacuupATh paMK{ y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieNaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cHocoO0CTBOBATH (POPMUPOBAHMIO M TPOSBICHHUIO MIMPOKOM 3PYIUIIMU B PAa3HBIX 00JACTIX
3HAHMUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJI€Th HAaBBIKAMHU TTO3HABATENLHON pedIeKCHN KaK OCO3HAHMS COBEpPIIAeMbIX JeHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, MX PE3YJIbTaTOB U OCHOBAHHM, UCIIOIB30BATh MPUEMBI pedieKCHn
U1l OLIEHKU CUTYyalluH, BbIOOpA BEPHOT'O PEILCHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIIECHUS 110 UX CHHKEHUIO;

MIPUHUMATh MOTHUBBI U apIyMEHTHI IPYIUX MIPU aHAIU3€ PE3YNIbTaTOB AESATEIbHOCTH;



3) npuHsiTHE CeOsl M APYTHX:

MIPUHUMATD ce0sl, IOHUMAas CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U ApIyMEHTBI JPYTHUX IIPU aHAJIU3€E PE3yJIbTaTOB NeATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTrUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmetHsie pe3ynbraThl ocBoeHHs mporpammbl COO o Ouosnoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue st yaueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
crocoObl JeHCTBUH 1O OCBOCHMIO, HHTEpHpETalMM W NpeoOpa3oBaHUIO 3HAHWM, BUABI
JeSITETLHOCTH TIO MOJYYEHUI0O HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHWHM B Pa3JIMYHBIX Y4eOHBIX
CUTyallUsIX, a TaKKe B pEATbHBIX J>KU3HEHHBIX CHUTYaIMsIX, CBS3aHHBIX C Owuomyorueir. B
[porpamMme MpeaMeTHbIE PEe3yJIbTaThl IPEACTABICHBI 110 r0JIaM 00yUeHHUS.

[IpenMerHble pe3yiabTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJDKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ M POJU OMOJOTMH B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
Hay4HOTO MHPOBO33PEHUs, O BKJIAJIC POCCHUMCKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOIOB B Pa3BUTHE
6uosioruu, PyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBEKa JUIsl peleHHs KU3HEHHBIX 33/1a4;

YMEHHUE PacKphIBaTh COJEpKaHNE OMOIOTHYECKHX TEPMHHOB M MMOHATHH: KU3HB, KJIETKA,
opranusM, MeTa0oiau3M (0OMeH BeIeCTB M  MpeBpallleHue HHEpPruu), TIoMeocTas
(camoperynsuusi), yYpOBHEBasi OpraHM3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOHU3BEJICHUE
(penponykiys), HacaeICTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE H3jaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAsA, XPOMOCOMHas, MyTallMOHHasd,
LEHTpaJibHasl JlorMa MoJieKylsspHo Ouosiorun), 3akonbl (I. Mennens, T. Moprana, H. W.
BaBuosa) u yueHus (0 HeHTpax MHOI000pa3us ¥ IPOUCXOKACHUS KyJIbTYpHbIX pacTeHuid H. 1.
BaBuiosa), onpenensTh rpaHUIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAHUS B OMOJOTMU: HAONIOJEHHE U OMHCAHUE
KMBBIX CHUCTEM, IPOLIECCOB M SIBICHHH, OpraHM3alds M IPOBEJCHUE OHOJIOrHYECKOro
HKCHEPUMEHTA, BBIIBM)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIYy HCCIEeIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TOJTYYEHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSTHIA,
TEOPHii U 3aKOHOB, YMEHHUE JIeIaTh BBIBOIBI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIJCIATh CYNIECTBEHHBIC MPHU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BELIECTB U
IIpeBpaIlleHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHMSI, PA3MHOKEHHSI, UHANBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHUE HPUMEHSTH MOJIyYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OMOJOTHYECKUX IMPOLECCOB U
SIBIICHUH, JJIS1 IPUHATHS MPAKTUYESCKUX PEHICHUH B TIOBCEHEBHOM KHU3HH C IENIBbI0 00ECTICUCHHS
0€30I1aCHOCTH CBOETO 3/I0POBbS U 3/I0pOBbsSl OKPYKAIOLIMX JIIOJEH, COOMIOEHUs] HOPM
IrPaMOTHOIO TOBEACHUS B OKpPY)KAIOIIEW MPUPOAHON Cpelle, NOHMMaHue HeOoOXOIUMOCTH
UCIOJIb30BAaHUS JAOCTHKEHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJIOTUH sl palMOHAIBLHOIO
MIPUPOJIOTIONIBE30BAHMS;



YMEHHUE pelaTh JJIEMEHTApHbIE TI'e€HETHYEeCKHe 33aJayd Ha MOHO- W JAUTHOpHIHOE
CKpEIIMBAaHKE, CIICTUICHHOE HACIIE0OBAaHHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKpPEIINBAHUS
JUI IpeCcKa3aHKsl HaclleJ0BaHUs IPU3HAKOB Y OPIraHNU3MOB;

YMEHHUE BBIOIHATH JaOOpaTOpHBIE M MpaKTHUECKue paboThl, COONMIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OLIEHUBAThb M HHTEPIPETHPOBATH HH(OPMALHMIO OHOIOIMYECKOIO
COJIEp)KaHHUs, BKIIIOYAIOILIYIO ITICEBJOHAYUYHbIE 3HAHMsI M3 Pa3IMUHBIX MCTOYHUKOB (CpeicTBa
MaccoBOM MH(OpMaIMK, HayYHO-TIONYJISPHbIE MaTEepHalibl), STUHUECKUE ACTIEKThl COBPEMEHHBIX
UCCIIeZIOBAaHUM B OMOJIOTHUH, MEUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TIHCbMEHHBIE M YCTHbIE COOOIIEHHUs, 0000Imas
OMOJIOTHYECKYI0 HMH(QOPMALIMI0O U3 HECKOIbKMX HCTOYHHUKOB, TIPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOCHMs YydeOHOro mnpenmera «buonorus» 6 11 knacce
JOJDKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHOJOTMHM B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
Hay4HOT'O0 MUPOBO33PEHUS, O BKJIAJle POCCUICKUX U 3apyO0eKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosioruu, pyHKIMOHATEHON TPAMOTHOCTH YeJIOBeKa JUIsl peLICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpBIBaTh CO/Iep)KaHue OMOJIOTHYECKUX TEPMUHOB U TIOHSATHI: BUJI, TIOTYJISIIIHSA,
reHo(OH], HBOJIOLMS, JABIXKYUIME CHiIbl ((aKkTOpbl) SBOJIOLUH, MPUCIOCOOICHHOCTD
OpPTaHW3MOB, BHUJ000pa30BaHHME, HSKOJOTHYECKHE (PAKTOPHI, SKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEyLIEHTbI, LIENIU MUTaH!s, FIKOJIOTHYECKas Mupamuia, OuoreoreHos, ouocdepa;

yMEHUE WM3Jaratb Ouonorudeckue Teopun (dBosounoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bopa, yepenoBanus TiIaBHBIX HampaBiieHH W myTtei sBomtonmu A. H. CeepiioBa, ydyeHuUs: o
6uocdepe B. U. BepHasckoro), onpenensars rpaHUIbl UX TPUMEHUMOCTH K )KUBBIM CHUCTEMAaM;

YMEHME BJAJIETh METOAAaMH HAay4yHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJACHHE U ONHMCAHUE
KMBBIX CHUCTEM, IpPOLIECCOB M SBIEHUH, OpraHu3alys M NpPOBEICHHE OHOIOIMYECKOro
HKCIEPUMEHTA, BBIIBM)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HUCCIEeIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX PE3Yy/IbTAaTOB, MCIIOJIB30BAaHHBIX HAY4YHBIX IOHATHH,
TEOPHii U 3aKOHOB, YMEHHUE JIeIaTh BBIBO/IBI HA OCHOBAaHUU MOJIYYEHHBIX PE3yJbTaTOB;

YMEHHE BBIJIETATh CYILIECTBEHHBIE IPU3HAKU CTPOECHUS OMONIOTMYECKUX OOBEKTOB: BUOB,
HOMYJALUUM, MPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOr€OLEHO30B U HKOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BHUJI000pa30BaHMsl, IPUCTIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBUS SKOJIOTMUECKUX (AaKTOpOB Ha
OpraHu3MBl, MIEPEeHOCA BEIECTB U MOTOKA SHEPTUH B IKOCHCTEMAaX, aHTPOIOI€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIECTB W OMOT€OXMMHUYECKHX LHUKJIOB B
ouocdepe;

YMEHHUE NPUMEHSTH MOJIyY€HHbIC 3HAHUS AJIi OOBSICHEHUS OMOJIOrMYECKHX MPOLECCOB U
SIBIICHUM, JJI1 IPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU C LENbI0 00eCTeueHHs
0€30I1aCHOCTH CBOErO 37I0POBbS U 3/I0pOBbsSl OKPYXKAIOLIUX JIIOJEH, COONIOEHUs HOPM
IPaMOTHOTO TMOBEJEHUs B OKPYXaloIleH NPUPOIHONW cpeae, MOHMMaHHEe HEOOXOIUMOCTH
HCII0JIb30BaHUs JOCTUKEHUI COBPEMEHHOM ouonoruu JUISL paloHaIbHOIO
MIPUPOJIOIIOIIB30BaHMS;

YMEHHUE pellaTh 3JeMEHTapHble OHOJIOrMYeCKHe 3a/auM, COCTAaBJIATH CXEMBbl MepeHoca
BELIECTB U SHEPTUU B 3KocucTeMax (LENH MUTaHUS);



YMEHHE BBIMIOJIHATH Ja00OpaTOpHbIE M MpakTHYecKue padoThl, cOOMIOAaTh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKHU OLIEHHWBAaTh M HUHTEPIPETHPOBATH HMH(OPMAILUIO OMOJIOTHYECKOrO
COJICpKaHUs, BKJIIOYAIOILIYIO IICEBJAOHAYYHbIC 3HAHUSA M3 Pa3JIMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOM MH(pOpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJIO0ATbHBIC
9KOJIOTHUYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIICHHs, 00001Ias
OMOJOrHYecKyl0 HMH(OpPMAIMI0 W3 HECKOJBKMX MCTOYHHUKOB, T'PAaMOTHO HCIOJIB30BaTh
MOHATUIHBIN armapat OUOIOTHH.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosnorusi kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBEHHBIMH Haykamu, (uinocoduei, 3THKOH, 3CTeTUKOM u mpaBoM. Ponp Ouonoruu B
(hopMHPOBaHUM COBPEMEHHOI Hay4HOH KapTUHbI MUpa. CuctemMa OMOJIOrHYECKUX HayK.

MeToabl TO3HAHUS KUBOW MPUPOABI (HAOII0A€HNE, SKCIIEPUMEHT, ONMCAaHUEe, U3MEPEHHE,
KJlaccu(uKanys, MOACITUPOBAHNE, CTATHCTUIECKAss 00pabOTKa TaHHBIX).

JdemouncTpauuu:

[Moptpetsr: Y. apBun, I'. Mennens, H. K. Konsnos, Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTOobI TO3HAHUS )KUBOM PUPOBD).

JlabopaTopHble u NpaKkTHYeCKHE PadoThI:

[Mpaktiaeckas pabora No 1. «lcmonb3oBaHue pasTUYHBIX METOJOB MPH HW3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl U MX OPraHHU3aI U,

Xusble cuctembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouosioruu. OTiaMyue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOUN MPUPOJIBI.

CpoiicTBa OmocucTeM M HUX pa3HooOpa3ue. YPOBHU OpraHM3alUU OHOCHUCTEM:
MOJICKYJIAPHBIA,  KJIIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabmuuel u cxembl: «OCHOBHBIE NPU3HAKU JKU3HW», «YPOBHU OpraHU3allUU KUBOU
MIPUPOIBI».

O6opynosanue: Moaens Monekynsl JJHK.

Tema 3. XuMH4YeCKHUii COCTAB M CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKHM.  XUMHUYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHUKpO3JieMeHThl. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMU BOABI M MHUHEPAIBbHBIX BEHIECTB B KieTke. [loanepxkaHue OCMOTHYECKOrO
OanaHca.

benku. CocraB u cTpoeHre OeKOB. AMUHOKUCIOTE — MOHOMEDHI OenkoB. HezameHnumbie
W 3aMEHHUMBIE AMHHOKHCJIOTH. AMHMHOKHCJIOTHBIH COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronorudeckue GpyHKIMN OCITKOB.



®depmeHTHl — OMosorHyeckue karanuzaropel. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  cremuduuHoct.  Kodepmentsl. Burtammubel.  Oriamuus  (GepMeHTOB  OT
HEOPraHMYECKHUX KaTaJIn3aTOPOB.

VYraeBoasl: MOHOCaXapH bl (TJII0K03a, pubo3a 1 1e30KCcupru003a), AucaxapHibl (caxaposa,
JaKTO3a) W TOJIMCaxapuanl (KpaxMmal, TJIMKOTeH, IeJUTI003a). buonmorndeckue (yHKIIUU
YIJI€BOJIOB.

Junuasl:  TpuraMuepuasl, ¢ochonunuasl, crepouasl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornyeckue ¢pynkiun aununoB. CpaBHEHUE YrIIEBOJOB, OEIKOB U JHUMHIOB Kak
HCTOYHUKOB YHEPIUH.

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenme um ¢ynxkumm PHK. Buger PHK. AT®: crtpoenue u
¢GbyHKINY.

[uronorus — Hayka o kiuerke. Kieroynas teopus — npumep B3aUMOJACUCTBUS HIEH H
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUs! KIIETKH.

KneTka kak nenocTHas xuBas cucreMa. O0Iue Npu3HaKy KJIETOK: 3aMKHYTas Hapy>KHast
MeMOpana, monekyinsl JIHK kak renerudeckuii anmnapar, cuctema cuHTe3a Oelka.

Tunbl kIeTOK: »yKapuoTHUYecKass M HpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAJIMKC, MX (DYyHKIHH.
[InasmaTnueckass memOpana, e€ cBoiictBa M (yHkuuu. lluTtormasma u €€ opraHouIbI.
Onnomem6Opannbie opraHoubl kietku: DIIC, anmapar ['oabmku, mu3ocomsl. [TomyaBTOHOMHBIE
OpraHoufbl KJIETKH: MHUTOXOHApPUM, IIacTHibl. IIpomcxoxkneHne MHUTOXOHIPUM U IUIACTHUA.
Bunael mnactun. HememOpanHble opraHouabl KJIETKU: puOOCOMBI, KJIETOYHBINA HEHTP, LIEHTPUOIIH,
PECHUYKH, KTIyTUKU. DyHKIUN OPraHOUAOB KIETKU. BritoueHus.

Snpo — peryasTopHblif HeHTp KieTku. CTpoeHue sapa: saepHas 00004ka, Kapuoria3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BenecTB B KIIETKE.

JdemoHncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, [Ix. YorcoH, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IPHUPOIE»,
«Pacnpenenenne XUMHYECKUX 2JIEMEHTOB B )KUBOM IIPUPOIIE».

Tabmuubt u cxemsl: «llepuoanyeckass TabnuLa XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD, «bruocunres 6enka», «CTpoeHne MojeKyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxnennosie kuciotel. [JHK», «Ctpoenue monekynsl ATD», «CTpoeHHe 3yKapuOTUYECKOM
KIeTKn», «CTpoeHue XUBOTHOM KiIETKW», «CTpoeHue pacTUTENbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKOM KIIETKH», «CTpOeHUE pa KIETKN», «YTIEBOIABD, «JIUIHIbI».

O6opynoBaHue: CBETOBOM MMKPOCKOIN, 00OpyIOBaHME MAJs IPOBEJCHHUA HAOIIONCHUIA,
HU3MEpPEHUH, AKCIEPUMEHTOB, MUKPOINpENapaTbl PACTUTENbHBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI:

JlaboparopHast padora Ne 1. «/3ydeHue KaTaIUTUYSCKOW aKTUBHOCTH (EPMEHTOB (HA
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHue CTpOEHHs KIETOK PACTECHHH, >KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHHUE.



Tema 4. ’KuzHenesiTeJLHOCTh KJIE€TKH.

OOmeH BemiecTB, WIM MeTa0ONM3M. AcCCUMWISIHS  (IUIACTUYSCKHA OOMEH) U
JUCCUMIIIALINS (PHEpreTuyecKuil 0OMeH) — IBe CTOPOHBI €IMHOTO Mpolecca Metadonau3ma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U SHEPTUU B TOHUMAHUU METa00IU3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIA U TeTepoTpodHbii. Posib GpepMeHTOB B 0OMEHE
BEIIECTB U MIPEBPALCHUH SHEPTUU B KIIETKE.

@dorocunre3. CperoBas u TeMHOBas (a3el (oTocuHTe3a. Peakmmm (doTocuHTE3A.
D¢ dexTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HH Ha 3emiie. Brnusaue ycioBuit
cpelbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCHHTE3UPYIIIUe OakTepuu. 3HAUYCHHE XEMOCHHTE3a JUIS KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B KeTke. PaciuieruieHme — BEIECTB, BbIICTICHUE U
AaKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTallbl 3HEpreTuyeckoro oomena. I'nmukonus. bpoxxenue u
ero Buabl. KucrmopomHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
bochopunupoBanue. DPPEKTUBHOCTH IHEPTETUIESCKOr0 0OMEHa.

Peakuuu wmarpuuHoro cunte3a. ['enernueckas wundopmamus u JHK. Peamuzanus
reHeTudeckord mHpopmaruu B KieTKe. | €HeTHYeCKui KOJ M ero CBOWCTBa. TpaHCKpUIIIIHAS —
MaTpuunblidi cunte3 PHK. Tpancnauus — 6uocunres Oenka. Jransl Tpanciasaiuu. KonupoBanue
aMUHOKHCIIOT. Posib prbocom B GuocuHTe3e Oenka.

Hexnerounsle ¢opmbl XKu3HM — BUpycbl. Mctopus oTkpeitus BupycoB (. .
NBanoBckuit). OCOOEHHOCTH CTPOCHUS M )KU3HCHHOTO IUKIIA BUPYcoB. bakTepruodaru. bonesnn
pacTeHHi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nummyHonedunura yenoBexa

(BUY) - Bo3oymurens CIIMJla. OOpatHas TpaHCKpUNIMSA, peBepra3a M HHTErpasa.
[MpodunakTuka pacpocTpaHESHUSI BUPYCHBIX 3a00JICBAaHUH.
JdemoncTpauuu:

Ioptpetsr: H. K. Konsnos, JI. Y. Banosckuii, K. A. Tumupsses.

Tabmuust u  cxembl: «Tumbl  matanusy, «Metabonuzm»,  «MUTOXOHIPHUSY,
«QHepreTrueckuii oomen», «Xmnoporacty, «Porocunres», «Ctpoenue JJHK», «Ctpoenue u
¢yHKuMOHMpOBaHUEe TeHa», «CuHre3 Oenka», «l'eHeTnueckuit koa»,  «BHUpychb,
«bakrepuodarn», «Ctpoenue wu xu3HeHHbIM 1mka Bupyca CIIMa, ©Oaxrepuodaray,
«Pennmukanus JHK».

Oo6opynoBanne: Moxenu-ammiukamuu «Y apoenue JIHK u tpanckpunmmsy, «buocunTes
oenkay, «CTpoeHHe KIETKU», Moaenb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M MHAUBUAYAJIbHOE Pa3BUTHE OPraHM3MOB.

Knerounelii 1uki, WM KU3HEHHBIM 1uKN kineTku. MHTepdasa u murtos. Ilpoueccsl,
nporekatomue B uHTepdase. Permmukamus — peaknust marpuyHoro cuHTte3a JJHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuIil. JIUMIOWIHBI M TaluIOMIHBIA XPOMOCOMHBIE
HaOopel. Xpomatuel. LluTtonornueckne OCHOBBI Pa3MHOMKEHUS U MHIWBUYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kinetkn — muto3. Cramgum muto3a. I[Ipouecchl, mpoucxonsdiiue Ha pas3HbBIX
CTagusX MUTO3a. buosornyeckuii CMbICI MUTO3A.

[TporpamMmmupyemasi rubenpb KJISTKU — alloNTo3.

@opMbI  pa3MHOXKEHHSI OpPraHH3MOB: Oecronoe © MojioBoe. Buabl  Oecnoioro
Pa3MHOXXEHHUS: JIEJIeHHE HaJBOE, MOYKOBaHHE OJHO- WU MHOTOKJIETOYHBIX, CIIOpOOOpazoBaHUE,
BETeTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAUEHUE MAJIS
CEJICKIIUH.



[TomoBoe pa3zMHOXKEHUE, €T0 OTIHYHUS OT OECIOIOrO.

Metios. Cragum wmeiosa. [Ipoieccsl, mpoucxoasmime Ha cTaausx meiioza. [loBexenue
xpomocoMm B Meio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYEHUE MEN03a.

l'ametorenes — mpoiiecc 00pa3oBaHMsI MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIC JKee3bl:
CEeMEHHHMKHU U sinyHuKHU. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KIETOK — raMeT (CrepmMaTo30HI,
sifllekieTka) — crepMaroreHe3 © oBoreHe3d. (OCOOEHHOCTH CTPOEHHUS SHIEKIETOK U
crepmaTto3ouaoB. OmiogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). ODMOpPHUOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPUOHATIBLHOTO PA3BUTHS Y MMO3BOHOYHBIX JKMBOTHBIX: IPOOJICHHE, TacTpyJsius,
opra"oresne3. [TocramOproHanbHOEe pa3BuTHE. THIBI TOCTIMOPHOHATBHOTO PA3BUTHUS: TPSIMOE,
HempsiMoe (MMYMHOYHOE). BrusHmMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PaKTOpPHI, CIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButne pacrenuii. OHTOreHe3 IBETKOBOTO PACTCHHsSI: CTPOCHUE CEMEHH, CTaUU
pa3BUTHSL.

JdemoncTpanum:

Tabnuue! u cxempl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY, «/[BoilHOE OII00TBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHE pacTeHui», «/lenenue kieTku
Oakrtepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBINA UK,
«Permmukanua JITHK», «Mwuto3y, «Meio3», «Ilpsmoe u Henpsmoe pa3Butue», «l'ameTorenes y
MJIEKOIIUTAIOMINX U YelIoBeKa», «OCHOBHBIE CTaJNUN OHTOT€HE3a».

O0opynoBaHre: MHKPOCKOI, MHUKporpenapatbl «CrepMaTo30HIbl MICKOITUTAIOIETOY,
«litnexnerka Miekonurawomero», «KapuoknHes B KiIeTKax KOpelika JyKa», MarHUTHas
Mojenb-anmukanus «/lenenne knetkn», moaens JTHK, Moxens meTadazHoit XpOMOCOMBI.

JlabopaTopHble 1 npakTHYeCKHEe padoThI:

JlaboparopHas pabdota Ne 3. «HaOmroneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopnast pabota Ne 4. «/3yueHuwe CTpPOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HacsiencTBeHHOCTh 1 M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. KcTopuss pa3BuTuUs TreHETHMKH. Poiab 1UTOIOTMM |
AMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKiiag poccHiCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHEeTUKH. MeToabl TeHeTHUKU (THOPUAOIOTMYECKUH, [HMTOTCHETHYECKUH, MOJICKYISAPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckass CUMBOJIMKA, HCIIONb3yeMas B
CXeMax CKpelluBaHUil.

3aKOHOMEPHOCTH  HACIIEJIOBAaHWs  TPU3HAKOB, ycTaHoBIeHHble [. Mennenewm.
Mounoru0puaHoe cKpelirMBanre. 3aKoH eMHO-00pa3usi TMOpUI0B epBOro nokojieHus. [IpaBumo
JOMUHUPOBAaHUS. 3aKOH pacllerieHus npu3HakoB. ['mmore3a uucTtoThl ramer. [lonmHoe u
HETIOTHOE TOMUHUPOBAHHE.

JlurubpunHoe  CKpemMBaHWe. 3aKOH HE3aBUCHMOTO  HACJIENOBAaHUS  MPU3HAKOB.
[{uToreHeTH4eCcKre OCHOBBI TUTHOPUIHOTO CKpEHIMBAHHS. AHAIH3UPYIONICe CKPEIIMBAHHUE.
Hcnonp3oBanue aHAIM3UPYIOIIETO CKPEIIUBAHUS 1711 ONIPEIeTICHHs] TEHOTUIIA OCOOH.

CuerieHHoe HacieqoBaHue Tmpu3HakoB. PaGora T. Moprana mo CIEIICHHOMY
HaclieZ0BaHuIo reHoB. HapylieHue crierieHus: TeHOB B pe3ysibTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TeOpHsl HAaCJIEeCTBEHHOCTH. [ eHeTHUecKue KapThl.



I'enetuka nosa. XpoMOCOMHOE OIpeeieHHe Moyia. AYyTOCOMBI M MOJOBbIE XPOMOCOMBI.
l'omorameTrnele M rereporameTHble OpraHu3Mbl. HaciemoBaHue NPU3HAKOB, CIEIJICHHBIX C
MIOJIOM.

N3menunBocTh. Buibl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAs U HacleAcTBeHHas. Poib cpenbl
B HEHACJICICTBEHHOW W3MEHYMBOCTH. XapaKTepUCTUKA MOJU(PUKAIMOHHON HW3MEHUYHMBOCTH.
Bapuaumonnsiil psg v BapuanmonHas kpuas. Hopma peakuuu npusnaka. KomnuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOopMa peakiuu. CBOHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBennasi, wim TeHOTUIIMYECKAs,, U3BMEHUYNBOCTh. KOMOMHATHBHAS M3MEHUHBOCTb.
Meiio3 ¥ TMOJOBOM TpoIecC — OCHOBA KOMOWHATHBHOW M3MEHYMBOCTH. MyTallMOHHAas
M3MEHUMBOCTh. Kimaccudukamuss Myrtanuid: TeHHBIE, XpPOMOCOMHBIC, TeHOMHbIe. YacToTa U
MPUYUHBI MyTaluii. MyTtareHHbsie (akTOpbl. 3aKOH TOMOJOTHYECKHUX PSAIOB B HACJIEACTBEHHOMN
n3MenunBocty H. M. BaBuiosa.

Buesigepnas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uwenoseka. Kapuorunm denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HEIOBBIM, IUTOICHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIPHO-
reHetndeckuii. COBpEMEHHOE OIpe/IeNICHHe TEHOTHUIIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUe, B ToM uucie ¢ nomoulbio I1[[P-ananusza. HacnencrBennsie 3a0osieBaHus
YelloBeKa: TeHHbIe OoNie3HH, OONIe3HH C HACIEACTBEHHON MPEapacloiOKEHHOCTBIO,
XpOMOCOMHBIE Ooisie3Hu. CoMmaTH4ecKue U TeHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIIETKHU.
[TpunIMIBI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPO(YUIAKTUKUA U JICUCHUS T€HETHYECKHX
Oone3Hell. MeauKo-reHETHUECKOE KOHCYJIbTUPOBaHUE. 3HAUYE€HHWE MEIULMHCKON TE€HETHKU B
MPEeIOTBPALLECHUH U JICYCHUN T€HETUYECKIX 3a00JIeBaHUI YeJIOBEeKa.

JdemoHcTpaumnu:

optpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuier u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €T0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICTUICHHs] W €ro I[MTOreHETHYECKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«Jdurubpunnoe ckpeumBanuey, «LluTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSIY,
«Meno3», «B3anmMoneicTerue amielbHbIX T€HOBY, «l €HETUYECKUE KapThl paCTEHUM, KUBOTHBIX
n 4yenoBekay, «['eHeTuka monay», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUICHHOTO C IOJIOMY,
«KapuoTtumpl dYenoBeka U JKUBOTHBIX», «Buasl u3MEHUYUBOCTHY, «MoaudukannoHHas
M3MEHUUBOCTH», «HacnemnoBanue pesyc-gakropa», «['eHeTHKa Tpymm KpoBu», «MyTarioHHas
U3MEHYUBOCThY.

O6opynoBanue: Monenu-anmukanuu «MoHoruOpuaHoe ckpemnuBanue», «HemomHoe
TOMUHUpOBaHUeY, «Jlurnbpuanoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON U
MuKpomnpenapat «/Ipo3oduna» (Hopma, Mmyranuu GopMbl KPBUILEB U OKpPAcKu Tena), repdapuit
«I"opox MoceBHON».

JlabopaTopHble M NpakTHYeCKHe PAdOThI:

JlaboparopHas padota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAHUS Y IPO30(HITBI HA TOTOBBIX MHKpPOTIpETIapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3ydyenre MoauduKkanMOHHON U3MEHUNBOCTH, TTIOCTPOCHUE
BApUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnass pabora Ne 7. «AnHamu3 wmyranmuii y Jpo3oduiabl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[TpakTraeckas padora Ne 2. «CocTaBieHue 1 aHATU3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH.



Cenexuus Kak Hayka U Mpoliecc. 3apoKICHUE CeNeKIUU U nomecTukanus. Yuenue H. W.
BaBuioBa 0 LEHTpax MPOMCXOXKIEHUS M MHOrooOpas3usi KylbTYpHbIX pacTeHuid. LleHTpsl
MIPOUCXOXKAECHUS JOMAIIHUX )KUBOTHBIX. COpT, OpOAa, IITAMM.

CoBpeMeHHbIE METOJbI CeleKIMU. MacCOBbIM W MHAMBUAYAIBHBIA OTOOPHI B CEJIEKLIUU
pactenuii u )kuBOTHBIX. OLIeHKa SKcTephepa. BIM3KopoaCcTBEHHOE CKpeNIMBaHNEe — MHOPHIUHT.
Yucras snuHusa. CkpemmBaHMe YUCTbIX JuHUM. [erepoduc, wnm rubpuaHas cuia.
HeponctBenHoe ckpemmBanue — ayropuauHr. OtmanéHHas THOpuau3anus W €€ YCIEeXH.
HckycCTBEHHBINT MyTareHe3 M MOJYyYECHHUE MOJUILIOUAOB. JOCTHKEHHS CEJNEKIUH PacTECHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak orpacib Npou3BOACTBAa. ['€HHas HHXeHepus. OTamlbl CO3/aHHUs
pekomOunanTHort JIHK wu Ttpancrenneix opranmsmoB. Kierounas wumkenepus. Kiertounbie
KyJIbTYpbl. MUKpPOKJIOHAJIBbHOE Pa3MHOKEHUE pacTeHuil. KiloHMpoBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJIOTHYECKHE U OdTHYeckue mpodmemb. MO —
reHeTHYECKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanyu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. l1BaHoB.

Tabmuuel u cxembl: kKapTa «LIeHTpbI NPOMCXOXKIECHUS W MHOTOOOpa3usi KyJIbTYPHBIX
pactenuit», «Ilopoasl JoMalIHUX >KMBOTHBIX», «CopTa KyJbTYpHBIX pacTeHM», «OTnanéHHas
rubpunmzarus», «Pabotel akamemmka M. @. WBanoBay, «llomummonnus», «OO0BEKTHI
o6uoTtexHoaorun», «Kierounsle KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U TEpEeHOC
TE€HOB, XpOMOCOM).

O6opynoBaHue: MyJsSKH TUIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX0351iICTBEHHbIE PACTEHUSY.

JlaGopaTopHble 1 npakTHYecKue padoThI:

Okckypcusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJEKLUWU PACTeHMH M KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, TUIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBI Y4acTOK, B TEIUIMYHOE
XO03SIUCTBO, JTA0OPATOPHIO arpOYHUBEPCUTETA WIIM HAYYIHOTO IICHTPA)».

11 KUIACC

Tema 1. DBoTronHOHHAs OHOJIOTHS.

[IpeanochIK BO3HUKHOBEHUSI SBOJIIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTo B Ouosioruu. BnusHue 3BOIIOIIMOHHON TEOPUU HA pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CBupnerenbctBa 3Bomonuu. [lageoHTosIOrMUECKHE: TOCIEN0BATENBHOCTD TMOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIeTONuUCH, nepexoaHble Gopmbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GpayH U Qrop MaTEPUKOB U OCTPOBOB.

OMOpPHONIOTHYECKUE: CXOJACTBA M pa3ivyusi 3MOPUOHOB DPa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTMUHBIE, AaHAJIOTUYHbIE, PYJUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX META0OIMYECKUX ITyTEN Y BCEX OPraHU3MOB.

OpomonronHass teopust Y. JlapBuna. IlpeanochulkM BO3HMKHOBEHHUS JapBUHHU3MA.
JIBIDKyIIIME CHUJIBI  HBOJIONMM BHIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpeJeNEéHHAas HW3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bosonuu (CTO) u €€ 0OCHOBHBIE MOTOKEHUS.

Muxkposomtonus. [lonynsius Kak eIuHULA BUJIA U 3BOJIOLUY.



JBxyme cuibl ((hakTopbl) HBOJIOLNUM BHIOB B NpHUpoje. MyTallMOHHBIM mpolecc U
KOMOWHATHBHAsE W3MEHYMBOCTH. [lomynsnnoHHBIE BOJMHBI M JApeiid reHoB. M3omsamus u
MUTpaLys.

EctectBennslii oT00p — Hampapistiomuid ¢akrtop 3Bomonud. DopMbl €CTECTBEHHOTO
otbopa.

[Iprucnoco0aeHHOCTh OPraHU3MOB KaK pe3yJsbTaT 3BOOLMHU. [IpuMeps! npucnocoOaeHui
y Opranu3MoB. ApoMop¢03bl U UIH0-aJaNTalINH.

Bun u BunmooGpazoBanue. Kputepunm Buma. OcHOBHbE (OpPMBI BHI000pPa30BaHUS:
reorpapuueckoe, K0JI0rHUECKOe.

MaxkposBomronus. @opMbl 3BONIOLUH: (pueTudeckas, AUBEPreHTHAs, KOHBEPIE€HTHas,
napasuienbHas. HeoOpaTuMocTs 3BOMIONMN.

[IpoucxoxaeHne  OT  HECHEUMAIU3UPOBAHHBIX  INPEIKOB. IIporpeccupyromas
crenuanu3anysa. AfanTuBHas paauanus.
JdemoncTpanuu:

Iloptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mromnep, A. H. CeBeprios.

Tabmuner u cxembl: «Pa3BuTHe opranumueckoro Mupa Ha 3emiey, «3apoJblin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 3a  CYyIIECTBOBAHHEY,
«EctectBennbii  oT60p», «MHOrooOpasue copToB pacTeHui», «MHOroobpasue Mopos
YKUBOTHBIX), «ITomymsiirm, «MyTaunoHHas U3MEHYUBOCTBY, «ApoMop¢h o361y,
«Mnunoananranun», «O0mas aereHepamusy», «JBuxymme cuiabl sBomonuny», «Kapra-cxema
Mapupyra myremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe BumooOpazoBaHme», « IKOJOTUIECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJJICKIHSI HACEKOMBIX C Pa3IMYHBIMHA TUIIAMH OKPACKH, HA0Op TUIOI0B U
ceMsiH, Kosutekius «IIpumepbl 3alUTHBIX MPUCTIOCOOJICHUH Y KUBOTHBIX», MoJie]b «OCHOBHBIE
HaIpaBJICHUS YBOMOIHUNY, 00BEMHAs MoIenb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduueckass kapra wmupa, KouieKius «@DOpMbI COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX U pacTeHMi», Moaenb anmumkanusa «llepekpéct xpoMocom», BIa)KHbIE MpenapaTsbl
«Pa3Butne Hacexkomoro», «PasButme nArymkm», MuKpomnpemnapaT «Jposzodunay (HopMma,
MyTaruu GOpMbl KPBUTHEB M OKPACKH TEa).

JlaGopaTopHble U NpaKTHYeCKUe padoThi:

JIaGopatopHas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHUIECKOMY KPHTEPHIOY.

JlabopaTopHass pabora Ne 2. «OmnmcaHue NPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HuKkHOBeHHe M pa3BUTHE KU3HU HA 3emie.

JloHayuyHble TIPEICTABICHUS O 3apOXKACHUM *XU3HU. HaydHble rUmoTe3bl BO3SHUKHOBEHHMS
KU3HU Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYECKash 3BOTIONUS. AOWOTEHHBIA CUHTE3
OPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKUX. OIKCHEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMHYECKON sBomonuu. HauanpHble dTanel Ouonorunueckoi spomoonuu. ['unoreza PHK-mupa.
®opMupoBaHue MEMOpPAHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKIECTKHU. [IepBbie KIETKU U UX
sBomonnsA. POpMHPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

Pa3Butue xu3nu Ha 3emie mno s3paM U nepuoaaMm. Karapxei. Apxeiickas u
nporepo3oickas dpbl. [lanmeo3oiickas spa u €€ mepuoabl: KEMOPHUHCKHA, OpPIOBUKCKHA,
CUJTYPUICKH, T€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ IepUOAbl: TPUACOBBIN, OPCKUH, MEJIIOBOM.

KaliHo3oiickas 3pa v €€ nepuo/ibl: MaJeoreHOBbIA, HEOT€HOBBIN, aHTPONIOT€HOBBII.



XapakTepuCTUKa KJIMMaTa M TIeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl IBOJIOLUN
PACTUTENEHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil W JKMBOTHBHIX. [losiBieHue,
pacuBeT ¥ BHIMUPAHUE TPYIII KUBBIX OPIaHU3MOB.

Cucrema opraHM4ecKOro Myupa Kak OTpaK€HUE 3BOJOLUU. OCHOBHBIE CHCTEMATHUYECKHE
TPYIIIBI OPTAaHU3MOB.

DOBoNIOIUS  4eloBeKa. AHTPOIOJIOTHs Kak Hayka. PasButue mnpeacTaBieHUd O
IIPOUCXOXACHUN YelloBeKa. MeTo/ibl u3ydeHus: aHTpornorenes3a. CxoncTsa U pa3indus 4eIoBeKa
1 )KUBOTHBIX. CUCTEMAaTHUYECKOE MOJIO0KEHUE YeIOBeKa.

JIBwxymme cunbl  ((akTopbl) aHTpomoreHe3a. HaciencTBeHHass HM3MEHYHMBOCTh U
ecTecTBeHHBII 0TOOp. OOIecTBEHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYAHHA Tpy/Aa, MBIIIJICHHE,
peyb.

OCHOBHBIE CTaguU U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK YyMEIbIH,
Yenosek mnpsmoxoxsammii, YemoBek HeaHaepTanbckui, YenoBexk pasymubld. Haxonku
HCKOIMAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JACTh PaclpOCTPaHEHUS, 00BEM T'OJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAHSL.

UYenoseueckue pacel. OCHOBHBIC OOJBINHE pAachl: €BpOINEOouaHas (€Bpasuiickas), HETpo-
aBcTpajionjHas  (PKBaTOpHalIbHAsA), MOHTOJIOMAHAas  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJACTABUTENICH UEJIOBEYECKHX pac K YCJIOBUSAM CYIIECTBOBaHHMS.
EnunctBo uenoseueckux pac. Kputuka pacuzma.

JdemoncTpanuu:

[optpetsr: @. Penn, JI. Tlactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. JlapBun.

Tabnuue! u cxemsl: «Bo3HukHoBeHre CoJIHEUHON CUCTEMbl», «Pa3BUTHE OpraHUYEcKOro
mupa», «PactutenbHas kieTka», <«OKuBoTHas kieTka», «lIpokapuoTuyeckas KieTkay,
«CoBpeMeHHasi cucTeMa OpraHu4eckoro mMupay», «CpaBHEHME aHATOMHUYECKHX YEpPT CTPOCHMS
YeJIoBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJC€OHTOJOTHYECKUX HAXOJI0K
IIPEIKOB COBPEMEHHOI0 4eloBeKa», «JlpeBHelmme moan», «peBHue moau», «llepsbie
COBpPEMEHHBIE JI0U», «YeroBeueckue paco».

Ob6opynoBanue: wmymspku  «lIpoucxoxkaeHue dyenmoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHepTaiblla, KPOMAHBOHIIA), CICTKH WM M300paKEHUS KaMEHHBIX OpYIUl
MEePBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEPHI, pyOusa, ckpedia), TeOXpOHOIOTHYEeCKass Ta0InIla,
KoJuieKUuus «POopMbl COXPAaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble 1 npakTHYecKue padoThbI:

[Ipaktruueckas padora Ne 1. «M3yueHne MCKOMaeMbIX OCTaTKOB PACTCHUM U KUBOTHBIX B
KOJUIEKLIASIX).

DKcKypcusi «IBONIONUS OPraHUYECKOro MHupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WIIN
KpaeBea4eCKuil My3ei).

Tema 3. OpranusMsl U OKpYKaloIas cpeaa.

Dkojorusi Kak Hayka. 3agaud M pa3fesibl dKOJOTMH. MeTOoAbl 3KOJOTHYECKUX
UCCIEI0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOMTaHHS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYyILIHAs,  IOYBCHHAs,
BHYTPHUOpPTraHU3MEHHA.

Okonoruyeckue (axropel. Kiaccudukanus skonorndeckux (hakTopoB: aOHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. [lelicTBHE SKOIOTHIECKHX (PAKTOPOB HAa OPTaHU3MBI.

Abuoruueckue  (axkTophl:  CBET, TeMIleparypa, BiaxHOCTb. DoTomnepuoausm.
[IpucnocoOeHus OpraHu3MoB K JIEHCTBUIO aOMOTHUYECKUX (haKTOpOoB. bruonmornueckue puTMel.



buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHM:  KOHKYpPEHIIMA,
XHITHAYECTBO, CUMOMO03 1 ero (opmel. [lapazntusm, koomneparys, MyTyaanu3M, KOMMEHCAIN3M
(KBapTHpAHCTBO, HaXJEOHUYECTBO). AMEHCANM3M, HEUTpaau3M. 3HaueHHE OUOTHYECKUX
B3aMMOJICHCTBHIM ISl CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU MNOMyssiuu. OCHOBHBIE [OKA3aTead MOMYJISLUU:
YHUCIIEHHOCTh, IUIOTHOCTb, POXKJIa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YHCIICHHOCTH TOMYJISIIU U €€ PEeTYIISIIHA.

JdemoncTpauuu:

Ioptpetsl: A. I'ymOonbar, K. ®@. Pynse, O. I'ekkens.

Tabauupl u cxemsl: kapra «[Ipupoansie 30Hb1 3eMumn», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoanamy», «llomymsiun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH TMOMYJISIUH
uHbpy30pun-Typenskn», «Ilumessie nenmny.

JlaGopaTopHble 1 npakTHYecKue padoThI:

JlaGopaTtopHas pabota Ne 3. «Mopdonoruueckre 0COOCHHOCTH PACTECHUH U3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToacd€T MIIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB —  OuoneHo3.  CrTpykTypsl — OuolLeHO3a:  BHUIOBas,
MIPOCTpaHCTBEHHas, Tpoduueckas (nuuiesast). Buasl-nomuHanTel. CBsA31 B OMOIIEHO3E.

DKonorudeckne cuctemsl (9kocuctemsbl). [loHATHE 00 3KOCHCTEME M OHOTEOICHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBHl JKOCHCTEMBI: MPOJYLEHTHI, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPrUUM B sKocucteme. Tpoduyeckue (mUIIEeBbIE) YpOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKA3aTeNd JKOCHUCTEMBI: OMoMmacca,
MPOAYKIMSL. DKOJOTUYECKUE MHUpPaMUAbL: MPOAYKLWH, UYUCICHHOCTH, Ouomacchl. CBoicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYIIALNS, pa3BuTue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonmoruueckoe u
XO35IICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak (akrtop ycroitunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOrO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB U CTpyKTypa OHOCHEPHI.
XKusoe BemectBo U ero QyHkiuu. OcoGeHHOCTH OHoc(epbl Kak IiI00aJbHOW IKOCHCTEMBI.
JlunaMuueckoe paBHOBecHe U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yryieponia, azoTa).
3onaneHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3eminn. AHTponoreHHble u3MeHeHus B onocdepe. I'modanpHbIC
9KOJIOTHYECKHE TPOOTEMBI.

CocymecTBoBaHuE TPUPOABI U yenoBeuecTBa. CoxpaHeHHe OMOPa3HOOOpa3Hs KaKk OCHOBA
ycroitunBoctu Ouocdepsl. OCHOBA pallMOHANBHOTO YIPABICHUS MPUPOIHBIMU PECYpCaMu U UX
ucnoib3oBanue. JlocTkeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHncTpaumnu:

[TopTpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauupl u cxemsl: «Ilumessie nenm», «buoreHos: coctaB u cTpykrypay, «lIpupoaHsie
coobmectBay, «lenu mnuranusa», «Okonoruueckas nupamuigay, «buocpepa u uenoBex»,



«JKOoCUCTeMa IIUPOKOJIUCTBEHHOIO Jiecay, «DKOCHCTeMa XBOHHOro Jjeca», «buoreHnos
BoloéMa», «ArporeHo3», «lIpuMepHbIe aHTPONOTCHHBIE BO3ACHCTBUS HAa TPUPOLY»,
«BaxxHeime MCTOYHUKH 3arps3HCHUs BO3JlyXa M T'PYHTOBBIX BOjay», «llouBa — BakHeHIIas
cocrasisomas ouocheps», «PakTopsl Aerpaganuu nousy, «llapuukossiit a3pdexT», «DakTophl
paZMoaKTHBHOTO 3arpsi3HeHus 0nochepb», «O0mmas cTpykTypa ouochepsn», «PacmpoctpaneHne
XKu3HH B Omocdepe», «O30HOBBIN dkpaH Omocheprb», «KpyroBopor yriaepoma B Ouochepe»,
«KpyroBopoT azoTa B mpupoze».

ObopynoBanwue: MO/IETb-aNTUTHKATHS «Tunmynbie OHMOIICHO3BI», repOapuit
«PactutenpHble  cooOmiecTBa», Koiulekiuu — «buomeno3», «Bpemutenu — BaKHEUIIHMX
CEJIbCKOXO3SHUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIEKIMM pAcTeHUl M  HKUBOTHBIX,
MPUHAJICKAIINE K pa3HbIM 3KOJIOTHYECKUM TpyInamM ogHoro Buaa, Kpacnas kaura Poccuiickoit
denepanuu, n300paskeHUs] OXpaHIEMbIX BUI0B PACTCHUN U KHUBOTHBIX.

Yuer paboyeil nporpaMMbl BOCIIMTAHUS
Peanu3zanus BocnuTaTreabHOro MOTEHIIMAIA YPOKOB OHOIOTHH:

1. MakcuManbHOE MCIIONB30BAHUE BOCIUTATENIbHBIX BO3MOXHOCTEH COJEp:KaHHUS Y4eOHOTo
npeamera «buosnorus. ba3oBblii  ypoBeHb» i (HOpPMUpPOBaHHMA Yy OOyYarOMIUXCS
POCCUMCKMX TPaJULIUOHHBIX IyXOBHO-HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEMH,
POCCHUICKOTO0 UCTOPUYECKOTO CO3HAHUSI HA OCHOBE MCTOPUYECKOTO MPOCBEIIEHUS; 000D
COOTBETCTBYIOIIETO COJEP)KAaHUSI YPOKOB, 3aJaHWM, BCIIOMOTATENbHBIX MAaTEPUaJIOB,
MPOOJIEMHBIX CUTYAITUH JJISI OOCYKICHU;

2. BxitoyeHue LENEBbIX OPUEHTHUPOB PE3YyJIbTaTOB BOCHHUTAHUS, MX Y4YeT B ONpEICIICHUH
BOCTIMTATEIbHBIX 33/1a4 YPOKOB, 3aHATUH;

3. BxioueHue B copep)kaHHME YPOKOB MpPA3JIHUYHBIX M MAMSITHBIX JaT B COOTBETCTBUHU C
KaJIeHJAApHBIM IJIAHOM BOCITUTATEIbHOM PabOTHI;

4. BpiOOp METOI0B, METOJIMK, TEXHOJIOTHI, OKa3bIBAIOIINX BOCIIUTATEIbHOE BO3/CICTBUE Ha
JUYHOCTb B COOTBETCTBHM C BOCIIMTATEJIBHBIM HEAJIOM, LIEIBI0 U 3aJadaMHU BOCIIUTAHUS,
1[eJIeBBIMU OPUEHTHPAMU PE3yIbTaTOB BOCIIUTAHNUS,

5. llpuBnedeHne BHUMaHHUS OOYYarOIIMXCS K IIEHHOCTHOMY acCIEKTYy M3y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBJICHUH U COOBITHM, WHUIIMMPOBAHUE OOCYXIIEHUH, BBICKa3bIBAHUN CBOETO
MHEHUS, BBIpPAOOTKH CBOET0 JMUYHOCTHOT'O OTHOILIEHUS K U3y4aeMbIM COOBITHSIM, SIBIICHUSM,
JUIaM;

6. IlpumeHeHne WHTEpaKTHUBHBIX (QopM  y4yeOHONW pabOTBl —  HMHTEJUIEKTYalbHBIX,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHBAIMIO, UTPOBBIX METOJUK, AUCKYCCUH, JAIOIUX
BO3MOXHOCTb MPUOOPECTH OIBIT BeI€HUSI KOHCTPYKTUBHOTO JIMAJIOra; TPYNIOBOM paboThI,
KOTOpasi yYUT CTPOUTH OTHOIICHUS U JACHCTBOBAaTH B KOMaHJE, CIIOCOOCTBYET Pa3BUTUIO
KPUTHUYECKOT'O MBIIIJIECHUS;

7. TloOyxnenwe oOy4aromuUXCcs COOJMIOAaTh HOPMBI TOBEIACHHUS, TpaBWia OOIICHHUS CO
CBEPCTHUKAMHU U TENarorMuecKMMH pabOTHUKAMH, COOTBETCTByMIIHE ykiany MBOY
«Kapnoropckasst CHI  Nell8», ycraHOBIeHHE U TOIJAEPXKKY J0OpOXKeIaTelbHON
aTMOC(epHI.



TEMATNYECKOE IINTAHUPOBAHUE

10 KJIACC
Konnuecrso JIEKTPOHHBIE
Ne HaunmeHoBaHue pa3ie/ioB U TeM 4acos (uudposbie)
n/n MPOrpaMMbI o0pa3oBaTe/bHbIE
Bcero
pecypchl
bu6nuoreka [IOK
. brosnorust kax Hayka 2 https://m.edso00.ru/7f41c292
2 JKuBbIe CHCTEMBI M X OpraHU3aIlns 1 bubmorera [JOK
p t https://m.edso0.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOCHHUE KIICTKH 8 bubmmorexa [JOK
P https://m.edso00.ru/7f41¢c292
bu6nmorexa [IOK
4 JKHSHEACATEILHOCTS KICTKH 0 https://m.edso00.ru/7f41c292
5 Pa3zmHOXeHME 1 HHIMBUYaIbHOE 5 bu6nuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencTBeHHOCTH U U3MEHUYHNBOCTH 8 bubmuorexa [IOK
OpPraHU3MOB https://m.edso0.ru/7f41c292
7 Cenexust opranu3mMoB. OCHOBBI 3 bu6nunoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo0.ru/7f41¢292
bubmuorexa [IOK
8 0600 1
O60bmerye https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KonnuyecrBo DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM 4acos (uudposbie)
n/n NMPOrpaMMblI o0pa3oBaTe/ibHbIE
Bcero
pecypchbl
bubmuorexa [IOK
1 IBOMIOUHOHHAT OHOOTHS o https://m.edsog ru/7f4lcc74
9 BoO3HUKHOBEHME U pa3BUTHE KU3HU HA 9 bubnuorexa [IOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpyKarolias cpeaa 5) bubamorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Coo0b1ecTBa 1 HKOJIOTMUECKUE 10 bu6muoreka [IOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
> O6obmenne 1 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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