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HosicHUuTeEIbHASA 32aNIMCKA

Pabouas mporpamma o 6mosorun (6a30BeIid ypoBeHb) it yuanuxcs 10-11 kaacca MOY
HoBoOuunnckoit COIIl Ha ocHoBe DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHaapTa cpenHero oOmiero o0Opa3oBaHus, YTBEPXKICHHOIO MpHKa3oM MuHHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit ®enepaunn Ne413 or 17 mas 2012 r. «O6 yrBepxkaeHun
denepanbHOrO  rOCyAapCTBEHHOrO  00pa3oBaTEeNIbHOTO  CTaHAapTa  CpeaHEero  oOIIero
oOpazoBanusi» (C M3MEHEHHSMH M JOnoJHeHHUsMH  oT 29.12.2014 roma, 31.12.20015r.,
29.06.2017), ocHOBHOI 00pa3oBaTeIbHON IPOTrpaMMBblI CpeaHero odmiero obpazoBanus MOY
Hosobuunckoii COILILL.
JlanHast mporpamMma cocTaBlieHa K y4eOHHUKaM:
1. B.B.Ilaceunuka, A.A. Kamenckoro, I'.B.IlIBenosa, 3.I".I"'anontoka buonorus 10 ximacc. — M.
«ITpocsemennen, 2020
2. B.B.ITaceunuka, A.A. Kamenckoro, I'.B.1lIBenosa, 3.I'.I'anontoka buomorus 11 ximacc. — M.:
«ITpocsemiennen, 2020
CornacHo nelictByroniemy ydeOHoMy ImaHy OV pabouas mporpamma st 10 m 11 xmaccos
npenycMarpuBaeTr obydenue Ouonorun mo 1 uvacy B Hememwo, Bcero 68 yacoB 3a 2 rojaa
00y4eHUsI.
[Ipu peanuzanuy AaHHOM MPOrpaMMbI BO3MOXHO NPHUMEHEHHUE SJEKTPOHHOrOo OOydeHus u
JTUCTAHIIMOHHBIX 00PAa30BaTEIHHBIX TEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOITPAMMBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBaroTCcs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00yYaroIyUMUCs MPOrpaMM CpeHero oouiero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpyKkType JIWYHOCTHBIX pe3ylbTaTOB OCBOCHHS NpeaMeTa «bBHOJOTHs» BBIACICHBI
CIIEAYIOIIME  COCTABIIAIONINE: OCO3HAaHWE OOYYaAIONMIMMHUCS  POCCHHCKOW  TpakJaHCKON
UJIGHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPENEIECHHUIO,
HaJIMYMe MOTHMBALMU K OOYyYEHHUIO OHMOJIOrMH, IeJIEHANpaBIEHHOE pa3BUTHE BHYTPEHHUX
yOeXKIIeHUI JINYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXCs PYKOBOICTBOBATHCS B
CBOEH  JEATETBHOCTH  IICHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH, TPHUCYIIUMH  CHCTEME
OuoNornyeckoro o0pa30BaHMs, HaJIMYUE DSKOJOTHYECKOTO IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBHTH 1SN M CTPOUTD )KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHS TpeaMeTa «BbHOoNoTHs» NOCTHTAIOTCS B EIMHCTBE
y4eOHOI W BOCHUTATENbHOM JESITeIbHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCHICKUMHU
COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMHU, IPUHSATHIMU B
oOIIecTBe TpaBWIaMH W HOPMAaMH TOBEIEHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCTIUTaHMSI ¥ CAMOPA3BUTHS, PAa3BUTHSl BHYTPEHHEH MO3HMIIMU JHYHOCTH, MAaTPUOTH3MA,
YBKEHHs K 3aKOHY M IPAaBONOPSAKY, YEIOBEKY TPYAa M CTaplieMy HOKOJEHHIO, B3aUMHOIO
yBaKEHUs, OEpeKHOT0  OTHOIIEHUS K  KYJIbTYPHOMY  HAClA€IUI0 M TPaJulHsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKAOLIEH Cpee.

JINYHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro mpenMera «bruoaorusy» JOKHBI 0TpaXaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEU



MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HAIpPAaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIHTAHUS:

c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MLIMK  OOydYalOUIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUIMCKOr0 0OIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH JIEATEIHHOCTHU MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATEIbHBIX 33/1a4, BBIMOJTHECHHH OMOJIOTHYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3MIMIO IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHUE YYMUTBIBAaTb B  CBOMX JIEHCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBITIOJHEHUS Y4YeOHBIX,
MO3HABATENIBHBIX U UCCJIEIOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OIIOHEHTOB IPH 00CYXIEHUH CIOPHBIX BOIIPOCOB OMOJIOTHUYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUUCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, rOpAocTH 3a CBOM Kpai, CBOXO
Poauny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MaAMITHUKAM TPUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OHMOJIOTUH, TOHUMAaHH 3HAYeHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIMCKOT0 Hapoaa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHMUS;

CITOCOOHOCTH OIICEHUBATh CUTYAIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOU KU3HH B COOTBETCTBUU C TPAIUIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETHYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHMI;

MMOHUMaHHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KayecTBa TBOPUYECKON JIMYHOCTH;



5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHUA  KYJbTYPbl 310POBbS M
IMOLMOHAJIBLHOIO 0JIArONnoJIy4usi:

NOHMMAaHME U peanu3alys 3J10poBoro u 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
COOJIIOJIeHNE TMTMEHUYECKUX MPaBWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
peryisipHas (u3MuecKas aKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOI'O
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO 0O€3011aCHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCIEICTBUM M HENPUATHS BPEAHBIX MNPUBBIYEK (YMOTPEOJIEHUS alKoroJ,
HapKOTHUKOB, KYPEHHUs);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOIMUYECKON U COLIMAIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO  BBINOJHATH — TaKylo
JeSITENIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATeIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BBIOOP OyayILel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
YKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHUS;

NOBBILICHUE YPOBHS SKOJIOTMYECKON KYyJIbTYphl: NPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MIOCTYIKOB Y OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOIIEN CPEIbl;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJOIMUECKUX Mpo0eM U IMyTel UX pelIeHus;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpeTaeMble NMpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHUuU MNpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IMPUPOIOIOJIB30BAHUEM (COOIIOIEHNE
IIPaBWI TIOBEJEHUS B INPUPOJAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE JEHCTBUHM, NMPUHOCSIIMX BpeI OKpY’Karolled MpUpPOAHON cpene,
YMEHME MPOTHO3UPOBATH HEOJIArONPUATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MPeIIpUHUMAEMBbIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJIUYME PA3BUTOrO HKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYpBI, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAyKM M  OOIIECTBEHHOW TMpAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKky OUOJIOTMM KaK HAayKd, OCO3HaHMsI €€ poiu B (HOpPMHUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUsI 00 OKpyKarolieM
MHUpe KaK O €IUHCTBE NPUPOABI, YelIOBEeKa U OOIecTBa, B TMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN M pEeIICHUH IPOOJIeM COXPAHEHHsI IPUPOTHOTO PABHOBECHS;



yOe:XIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 00eCIeUeHUs
HOBOTO YPOBHS pPa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHSI YEIOBEUECTBA, TIOMCKA IyTEH BBIXOJA U3 III00AIBHBIX
9KOJIOTUYECKUX MPo0sIeM U obecriedeHus Nepexoa K ycTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTWYECKUX 3HAHWN B LIEJSIX MOBBIMICHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAJIBLHOU
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHuu OnoJIoruH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJIB30BaTh IMOJydyaeMble 3HAHHUS Ui aHaIM3a M OOBACHEHHs SBJICHUUN
OKpPYKAaIOIIET0 MHpa M NPOUCXOIAMIMX B HEM HU3MEHEHHMH, yMEHHE JeiaTb 0OOCHOBaHHBIC
3aKJIIOYEHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCHOJIb30BaTh OMOJOIMYECKUE 3HAHMS JJs pelIeHUs
po0JIeM B PEATIbHBIX )KMU3HEHHBIX CUTYalUsIX;

OCO3HAHHE LICHHOCTH HAayYHOH IEATENbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOCKTHYIO U
MCCIIE0BATEIIBCKYIO ACSITEIHOCTh HHAUBUYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYY€HHUIO HOBBIX 3HAHHHA 1O OHWOJOTHMM B COOTBETCTBHH C IKHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHbie pe3ynbTaThl OCBOCHHS y4deOHOro mpeamera «buosnorusy BKIIOYAOT:
3HauUMMBbIE JUIS  (OpMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) O0IeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[EJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SIBJICHHE, TIPOLIECC, CHCTeMa, HAay4HbIH (PaKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCleAOBaHUe, HAOMIOJeHNE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJbHbIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHBHBIC, PETYIATHUBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETEHIIMH OO0YyJarouuxcs,
CIOCOOHOCTh 00yJaronmxcst WCII0JIh30BaTh OCBOCHHBIE MEXIUCIUTUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBUS B IIO3HABATEIbHOU U
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHbIe Pe3yJbTaThl OCBOEHHUS MPOrPaMMbl CpeaHero oOmero oOpa3oBaHUs
JIOJDKHBI OTPaXaTh:

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHUs1), PaCKPbIBaTh CMBICI OHOJOTHYECKHUX
TOHSTHH (BBIICIIATH HX XapaKTEPHbIC MPU3HAKK, YCTAHABIIUBATE CBSA3H C APYTUMHU TOHITHIMH);

OTIPENIETIATh IENN JeATeTbHOCTH, 3aJaBas TMapaMmMeTpbl W KPUTEPUU WX JTOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;



HCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSL JUIsi OObsACHEHUs (AKTOB M SBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTAaX, a TaKKE MPOTUBOPEUHI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH peHIeHHs TPOOJIEeMbl C YUETOM aHAIN3a UMEIOUINXCA MaTepraIbHBIX
¥ HEMaTepPUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJITATOB IIENISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH PadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJICM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIa/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpooIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIEHOMY ITOMCKY METOJIOB
pEIICHHS MTPAKTUICCKHUX 33]a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

UCIIONIb30BaTh PAa3jMyYHbIE BHUABI ACSITENBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3aHHUH YYCOHBIX M COI[HAIBHBIX TPOCKTOB;

(dbopMUPOBATH HAYYHBIA THI MBIILICHUS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSTUSIMHA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3MPOBATh 3ajady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXxOAUTh AapTyMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHECHHE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
POoECCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTHh 3HAHWS B  I[MO3HABATCIIBHYI0O W  MPAKTHYCCKYH0  00JIacTu
KU3HEJEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJCH, IpE/JiaraTh OPWUTHHAIBHBIC TOIXOABI W PEIICHHS, CTaBHTh
POOJIEMBI H 33J1a4H, JOITyCKAIONINE aTbTePHATHBHBIC PEIICHUS.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBATHCSA B PA3NUYHBIX HCTOYHHMKAX HHQOpMaIuu (TeKcTe y4eOHOro mocoOws,
HAyYHO-TIOMYJISIPHOM JTHTEepaTrype, OMOIIOTHYSCKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPA3JIWYHBIX BUIOB U (QOpPM
MPEJICTABICHUSI, KPUTUYECKH OIIEHUBATh €€ TOCTOBEPHOCTH M HETIPOTUBOPEUHNBOCTH;

dbopMynTUpoBaTh 3ampoChl W TPHUMEHATH pa3jMYHbIE METOABI TPU IOWCKE U O0TOOpe
Ouosornueckoi MHpopMauu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 337124,



pUOOpeTaTh OMBIT HCHOJB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCTIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIBHYIO (QOpMYy MPEACTABICHUS OHOJIOTHYESCKON
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpeAcTBa IpU paboTe ¢ OHOJIOTrHYECKOi
uH(poOpMaIiel: MPUMEHITh XUMUYECKUE, (PU3NUYECKUE U MaTEeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopMmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABBIKAMH pACMO3HABaHUS U 3alIMTHl  HHPOpMAIMH, HH(OOPMALMOHHOM
0€30MacHOCTH JIMYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1€iCTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WM JIUCKYCCHM TI0 CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATh
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUsI TIpeajaraéMou 3ajadyd, Y4YHUThIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YYaCTHUKOB JHANIOTa WA JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpElICTBAa OOMICHMs, MOHHUMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYAIlH, YMETh CMTYaTh KOHQIUKTHI U
BECTHU TIEPETOBOPHI;

BJIQJIETh PA3NWYHBIMU CIIOCOOAMU OOIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
IPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(GhOopMyIMpPOBATh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJB30BAHHEM S3BIKOBBIX
CPENCTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUAYATBHON pabOTHI MpHU
pelieHny OMOoJ0THYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOECHCTBYSI P pELICHUH yueOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 YjieHA KOJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JESITEIbHOCTH, OpPraHW30BBIBATH M KOOPJIUHUPOBATH
JIEUCTBUS IO €€ INOCTHUIKEHMIO: COCTABJIATH IUIAH JEUCTBUM, PACHPENEISTH POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CY>KIaTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaKJIOTO y4YaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHMBATh HAEH C MO3WLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITHATHBHBIM.

OByaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amus:

WCIIOJIh30BaTh OMOJIOTMUECKHE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
KU3HCHHBIX M YICOHBIX CUTYaIHsIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHUX 3HAHHI IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSIX M TOCTYIKAaX MO OTHOIICHWIO K >KMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKaIOIIHX;



CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJILHO COCTABJIATh IUIAH PEeLIeHUs NPoOIeMbl ¢ Y4ETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TPOSIBICHUIO IIMPOKON SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh NPUEMBI pedIieKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHHS M0 UX CHIDKEHHIO;

IPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npunsiTHE ceds M APYIHX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U QPTYMEHTHI JPYTUX [P aHAIN3E PE3YJIbTAaTOB JAESTEILHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npenmera «buonaorusy HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATEIbHOCTH MO TMOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUU B Pa3IMYHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX >XU3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C Ouosoruei. B
nporpaMMe IpeAMEeTHbIE Pe3yJIbTaThl MPEACTaBIEHBI 110 roJjaM 00yueHHs.

[IpenmerHble pe3yabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEp)KaHHE OMOJOTUYECKMX TEPMUHOB U TMOHSATUMN: )KU3Hb, KJIETKa,
opranusM, Merabonu3M (0OOMEH BEImeCTB M  MpEeBpalleHHuEe DHEPruu), TOMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3jaraTh OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
[EHTpaJibHas JIoTMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. WU.



BapunoBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. U.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMM, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
SKCHEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHBIE MPU3HAKKA BUPYCOB, KJIETOK IPOKApHOT M 3YKapHoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJTY4YCHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B NOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHUMaHHWe HEOoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs PalrOHAIBHOTO
HPUPOIONOIB30BaAHUS;

YMEHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHME, CIEIUIEHHOE HACIEI0BaHNE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISl TIpeJICKa3aHusl HaclIeJOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

yYMEHUE KPUTHUYECKH OILIEHWBAaTh M WHTEPHPETHUPOBATh HH(POPMAIUIO OHOIOTMYECKOTrO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUalIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTHY, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIe POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHue OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIIINA,
reHooH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, OKOJOTHYECKHe (AaKTOpbl, SKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHUs, SKOJOrHyeckas nupaMmua, buoreoueHos, onocgepa;

yMEHUE Wu3arate Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/IbimeBoro cxoacTra K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. CeBepuosa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOACHHE M OINMCAHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHu3anusi U TMPOBEACHHE OHUOJIOIHMYECKOTO



9KCHEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJBI HA OCHOBAaHUHM MOJIYYECHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLUEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACTEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OHOreOXMMHMYECKHX LMKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€JIbI0 00eCTIeYeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbSl OKPYXKAIOIUX JIOJEH, COOMIOACHUS HOPM
TPaMOTHOTO TMOBEJICHHUSI B OKPYXKAIOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM onosoruu ULt panroHaIHLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTeMax (L[ENH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIepKaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHMS W3 PA3IMYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBOi WH(pOpPMANWHK, HAYYHO-TIOMYJSPHbIE MaTephallbl), pPacCMaTpPUBATh TJIOOAIBHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HILIHUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHChbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
Ononornyeckyro WHPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HaAYK.

MeToap! o3HaHMS )KUBOM MPUPOABI (HaOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konpsuos, [Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonb3oBaHue pa3iMYHBIX METOJOB MNPH H3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MPUPO/IBI.

CpoiictBa OuwocucTteM © HWX pasHooOpasue. YPOBHH OpraHU3alUd  OWOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmunel u cxembl: «OCHOBHBbIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOJIBI».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHHe 0€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. bronoruueckue QpyHKINNU OEIKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuus  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MOHOCaXapH/ bl (TII0K03a, pubo3a U 1e30KCHpub03a), nucaxapuibl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YIiEeBOJOB, OENKOB M JIUIMHUIOB Kak
HUCTOYHUKOB SHEPIHH.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopust — npuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: JyKapuoTHyeckas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHhI KIIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIUKC, UX (DYHKIUU.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJPHUH, TuIacTuibl. [IpoucxoxaeHne MHUTOXOHAPUNA W TUIACTH/I.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA EHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCcOpT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHre XuMHUYECKUX HJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpENapaThl PacCTUTENbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOCHHs KJIETOK PACTCHHM, XUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALIUSA (HEPreTUYeCcKHii 00MeH) — IBe CTOPOHBI €AMHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTE3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

OHepretuyeckuii oOMeH B  KieTke. PacmienneHue  BemecTB, BBIJCIEHUE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. Kucimoponnoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmposanne. IPHEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunte3 Oenka. Drarnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocoMm B OnocunTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€MbIE BUpycaMu. Bupyc umMmyHoaeduuTa dyeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbel  muTaHus», «MeTtabomm3m»,  «MHUTOXOHIPUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuGesb KIETKH — allonTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHUS: JICICHUE HAJBOE, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
SUIEKIIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUsI SUIEKIETOK W
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoresnes. IloctamOproHansHOe pa3BuTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permukanus [ITHK», «Mwuto3», «Meinos», «IIpsamoe u Henpsmoe pa3Butuey, «l'ameroreHnes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawoomero», «KapuoknHe3 B KIETKax KOpPELIKAa JIyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabota Ne 4. «/3ydyeHuwe CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
AMOpHOJIOTHY B CTAHOBJIEHUU I'eHETUKHU. BKitas poccuiickux u 3apy0exHbIX yU4EHBIX B pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUII0JIOTUYECKUM, LUTOr€HETUUYECKUM, MOJIEKYJISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  Mennenem.
MonorubpuaHo€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasumino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCMMOIO  HACJIENOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJe10BaHNI0 T'eHOB. HapylieHue crierieHns TeHOB B pe3ysibTaTe KpOCCUHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW H3MEHYMBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Krnaccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHbIE, IeHOMHbIEe. Yacrora u



NPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OO0JIE3HM C  HAclIeACTBEHHOM  MPeIpacloiiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBaHME. 3HAYEHHE MEAMIMHCKOW T'€HETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOoBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEUIMBAHUE U €ro LUTOTEHETHYeCKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajiesIbHbIX T'€HOBY, «['€HeTHYecKue KapThl PACTEHUM, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-gakropay», «l'eHeTnka rpymnn KpoBu», «MyTalMoHHas
M3MEHYUBOCTbY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moCeBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMoauuKanMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIUOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauMid Yy Jpo30QHibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U IpoLeEcC. 3apoKIEHHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MaccoBbI M MHAWBUAYAIBHBIH OTOOPHI B CENEKIUU
pacTeHui 1 kUBOTHBIX. OLleHKa 3KcTepbepa. biI3kopoACTBEHHOE CKpeIMBaHNe — MHOPUIUHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss W e€ yCIEeXH.
HckycCcTBEHHBIE MyTareHe3 M IMOJY4YEHHE IONMILIONI0B. JlOCTM)KEHHS CENEKLMU PAcTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knerounsle
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHE pacTeHu. KiloHMpoBaHuEe BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®. lIBaHOB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouotexHonoruny, «Kierounele KyabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHUE U TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJIEKIMU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHUSI SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHsl U €&
MecTO B OMoJ0ruu. BiysHue 3BONIOIMOHHOM TEOpHH Ha pa3BUTHE OMOJIOTHHU U IPYTHUX HayK.

CBuzerenscrBa dBomonuM. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKON JieTonucH, nepexoansie ¢Gopmbl. bruoreorpaduueckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKylMe CHibl  SBOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNeNEéHHas HW3MEHYMBOCTb, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymie cuibl (GakTopbl) 3BOJIOLUMK BHJIOB B Mpupoje. MyTalmoHHBIA Mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpalus.

EcrectBennblii oTO0p — Hampapistomuil ¢aktop 3Bomonuud. DopMbel eCTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpuMepsl npucrnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HEeCIEeUHUATU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmunplr u  cxembl: «Pa3BuTue opranuueckoro mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Unnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

OO06opynoBaHue: KOJIICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOeKOus «@DOpMBI COXPAaHHOCTH HMCKOIAeMbIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEJICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble runore3sl BOSHUKHOBEHMUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHbie Tanbl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 9pel. [lanmeos3oiickas spa u €€ mepuoabl: KeMOPUNCKHM, OpPIOBUKCKHA,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKka KJIMMaTa M reojlorhyeckux IMpoieccoB. OCHOBHBIE 3Tambl 3BOJIOIHUH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)keHue HBOJOLHUUA. OCHOBHBIE CUCTEMATHUUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4enoBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpelncTaBieHHd O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CxoAcTBa U pa3ndusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cuiabl  (pakTopel) aHTpomorene3a. HacnmencTBeHHass HW3MEHYHMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCITIOCOOJICHHOCTH TPEJICTABUTENICH YETOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSI.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHNEe COTHEYHON CHCTEMBI», «Pa3BUTHE OpPraHUYEeCKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MalICOHTOJOTHYECKHX HAaX 00K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HEaHAEepPTalblla, KPOMAaHbOHIIA), CICHKU WIM M300pakeHHs KaMEHHBIX OpYyIui
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJuIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckas padota Ne 1. «3ydeHrne MCKOMAEMbIX OCTATKOB PAaCTEHHUI U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHUM. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKa.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPONIOTEeHHBIE. J[elicTBHE SKOJIOTHYEeCKUX (haKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢opMmel. [lapazutusm, koomnepanus, MyTyaTu3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA mnonyasanuu. OCHOBHBIE TIOKA3aTeNd IOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «I[Ipupogabie 3081 3emny, «Cpeapl 0OMTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranusmMoB —  OuoneHo3. CTpykTypel — OHOLleHO3a:  BHJOBAf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cuctembl (dkocucremsl). [loHsTne 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W TOTOK dHEprud B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM 93KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOPErysnus, pazsurue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMbl. buosoruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

bruopazHoobpasue kak (pakTop ycTOMUMBOCTH dKOocucTeM. CoXxpaHEHHE OHOJIOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecCHEe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemecTB M OWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NpUPObl U yeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroifunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BosoEMay, «ArporeHo3», «lIpuMepHbIE aHTPOTIOTCHHBIE BO3JCHCTBUS Ha TIPUPOAYY,
«BaxkHeiilme MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «O0mas cTpykTypa ouochepsn», «Pacpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmiecTBay, Kojulekuuu — «buoneHosy, «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHIs] OXPaHIEMbIX BUIOB PACTEHUI U KUBOTHBIX.



TemaTuyeckoe MIAaHMPOBAHUE.

10 kaace
Ha3Banmue Ne Koua-Bo | Tembl ypokos. Mpumeuyanus
pa3iesioB, KOJI- | ypo- | 4acoB
BO 4aCOB Ka
Beenenue. 1 1 buonorus B cucreme Hayk.
5 4yacoB
2 1 OOBeKT u3ydeHus: OoIOTUN
3 1 MeTop1 HAYYHOTO TIO3HAHUS B OHOIOTHA
4 1 buonornueckne CHCTEMBI U KX CBOKCTBA.
5 1 KonTponbHas pabora Ne 1 (HyneBoii cpes)
MouekyJsipabl | 6 1 Heoprannueckue BeuiecTsa: Boia, COIU
il ypoBeHb 11 4
7 1 Jlumuapl, UX cTpoeHHe U PYHKITHH
8 1 YrneBojbl, UX CTPOCHHUE U HYHKIUH. (Ha 6aze neHTpa
«Touka pocray)
9 1 (Ha 6aze eHTpa
benku. CoctaB u CTpyKTypa OEIKOB. «Touka poctay)
10 1
Benxu. OyHKIMM 6EIKOB.
11 1 (Ha 6a3e meHTpa
depMeHTBI — OHOIOTHYECKHE KaTalTu3aTOPEI. «Touka poctay)
12 1 Hyxnennosslie kucnorsl: JIHK n PHK
13 1 AT® u ngpyrue HykneoTuabl. ButamMuHsbl.
14 1 Bupycsl — Hek1eTouHast popma KHU3HH.
15 1 O606maromuit ypok «MoeKynsipHbIii
YPOBEHBY»
16 1 KonTponsnas padora Ne 2 «MonekynspHblIit
YPOBEHB»
Kaerounsii 17 1 Kierounslil ypoBeHb: 00111ast XapaKTepUCTHKA.
YPOBeHb 16 4. Knerounas Teopus
18 1 Crpoenue kietku. Kierounas memOpana. (na 6aze eHTpa
[Muronnasma. «Touka poctay)
19 1 Pubocomsi, simpo, ITIC
20 1 Baxyousnu, nu3zocomsl, koMiiekc [ onbku
21 1 MuUToxoHIpuH, MIACTU/IbI, OPTaHOUIbI
v KeHsI, KITeTouHbIe BKITFOUCHUSI.
22 1 Oco0eHHOCTH CTPOEHUS MPOKAPHOT U
9yKapuoT
23 1 O60o6maromuit ypok «CTpoeHHE KIETKM.
24 1 Kontponbnas padota Ne 3 «Ctpoenue
KIJICTKHU.»
25 1 OOMeH BeleCcTB U NMpeBpallleHUue SJHEPTUU B
KIIETKE
26 DHEpPreTUIeCKuii 0OMEH B KJIETKE.
27 Tunsl kietouynoro nutanug. @OTOCUHTE3 U
XEMOCUHTE3
28 [1nactuueckuit oOMeH: 6MOCUHTE3 OETTKOB
29 Perynsnus TpaHCKpUIIIUY U TPaHCIISALIUU B




KJICTKE U OpraHu3Me.
30 Jlenenue kiaeTku. MUTO3.
31 Henenune knetku. Meiios. I1oaoBbIe KIIETKH.
32 O6o6mmaromuii ypok «OOMEH BEIIeCTB U
IIpeBpallieHre SHepIrun. Jlenenune KIeTku»
33 Hrtorosas koHTposbHas paboTa
34 3HaueHUE HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB B KJIETKE.
TemaTH4eckoe NJIaHUPOBAHHE
11 kiace
HasBanmue Ne Koa- Tembl ypokoB IIpumeyanus
pasielioB, KOJI- ypo- | BO
BO 4YaCOB Ka 4acos
Opranusmennsrii | 1 OpraHnu3MeHHBIH yPOBEHB: 00IIast
ypoBeHb. 10 u XapakTepucTuka. PazmHoxeHue
OpraHU3MOB.
2 Pa3Butue nonoBbIX KIETOK. (Ha 6a3e ueHTpa
OmnonorBopenue. Kontponbhas padota Nel | «Touka pocray)
(nyneBoi cpes)
3 NuauBuayanbHOE pa3BUTHE OPraHU3MOB.
buorenernyeckuii 3aKoH.
4 3aKOHOMEPHOCTH HaClIeI0BaHHs ITPU3HAKOB. | (Ha 0ase IeHTpa
MoHorubpuiHO€e CKpelBaHue. «Touka poctay)
5 Henonnoe nomunuposanue. ['enHotun u (Ha 6a3e meHTpa
deHoTHI. AHATM3UPYIOILEe CKpElIMBaHUE. «Touka poctay)
6 JurubpuaHoe ckpenBanue. 3aKoH (na 6a3e neHTpa
HE3aBHCHMOTI'0 HaCJIEJOBAHUSI IPU3HAKOB. «Touka poctay)
7 XpOMOCOMHasl TEOpHsl HACJIEICTBEHHOCTH. (na 6a3e neHTpa
3akoH Moprana. ['eneTuka nona. «Touka pocTtay)
HacnenoBanue,clieNJIEHHOE C MTOJIOM.
8 3aKOHOMEPHOCTH U3MEHUYNBOCTH.
9 OcHOBHBIE METO/IBI CENEKIIUN PACTEHUI,
KHUBOTHBIX, MUKPOOPTaHU3MOB.
buorexHosorus.
10 KonTponbnas padota Ne 2
«Opranu3MeHHbIH YPOBEHb
Honmyasinuonno- | 11 [TonynsI1IMOHHO-BUI0BOM ypOBEHB: 0011ast
BH/10BOIi xapakTtepuctuka. [lomynsuu, Buabl.
YPOBEHb. 74. 12 Pa3BuTHe HBOTIOIMOHHBIX HJICH.
13 JIBIOKyIIIME CUITBI DBOJTIOIIMHU, UX BIMSHUE Ha
reHo(OH MONYJISII
14 EcrecTBenHsbIi 0TOOp Kak (akTop
HBOJIIOLINU
15 MUKPOIBOTIONMS ¥ MAKPOIBOJIIOIIHS.
16 Hanpasnenus sBomonuu
17 [Tpunumne! knaccuduxarnyn. CucreMaTuka
IKOCHCTEMHDIH 18 DKOCHUCTEMHBIN YPOBEHB: OOIIast
YPOBeHBb 9 4. XapaKTEPUCTUKA
19 DKOJIOrHyeckre coooIecTBa
20 Bubl B3aMMOOTHOIIIEHUH OPTaHU3MOB B
HKOCHCTEME. DKOJIOIMYECKas HUIIA.
21 BujoBas 1 npocTpaHCTBEHHAs CTPYKTYpa




O9KOCHCTEMBI.

22 [TuieBbie CBSA3U B AKOCUCTEME

23 KpyroBopor BemiecTs 1 3HEpruu B
IKOCHCTEME

24 Oxkonoruueckas cykueccus. [locneactBus
BIIMSTHUS YEJIOBEKA HA YKOCUCTEMEI.

25 OObomaronuii ypok mo TeMe
«[TonynsMOHHO-BUAOBOM, 9KOCUCTEMHBII
YPOBHU»

26 Kontponbnas padota Ne3 «llomynsiironHo-
BHJIOBOM, 3KOCUCTEMHBIN YPOBHH

Buocdepnbiii 27 buocdepunbiit ypoBeHb: ob1as
YPOBeHb 8 4. xapakrepuctuka. buochepa- rimodbanpHas

skocucteMa. Yuenue B.U. Bepnaackoro o
ouocdepe.

28 Kpyrosopor Beniects B Ouocdepe.

29 Ooumonus 6uocdeps

30 [IpoucxoxaeHue »Ku3Hu Ha 3eMIie

31 OcCHOBHBIE 3TaIlbl 3BOJIIOIUU OPTaHUYECKOTO
MHpa Ha 3emJie.

32 HTtoroBasi KOHTpoJIbHAs paboTa

33 DBOTIONNS YETIOBEKa

34 Pounb yenoseka B 6uochepe




