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IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA NMPOT'PAMMBI 110 BUOJIOT'NU
HA BA30BOM YPOBHE CPEJJHEI'O OBILIETI'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMHUCS TIPOrpaMM CPEIHEro 00IIero o0pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U
PEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType IMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs MNpenMeTra «bHONOrHs» BbIIEIEHBI
CIICAYIOIINE  COCTABJIIOLIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHCKOM  Tpa)IaHCKOM
UJIEHTUYHOCTU — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEAEICHHUIO,
HAJIMYMEe MOTHUBALMU K OOyYeHUIO OHOJIOTrWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYArOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMM, MPHUCYILUMH  CHCTEME
OMOIOrMYEeCKOT0 00pa30BaHMs, HAJIMYHE HKOJIOTHYECKOrO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMuHOCTHBIE PE3YNbTaThl OCBOCHHS TpeaMeTa «BbHoNorus» IOCTUTAIOTCS B €IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTeIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHHCKMMU
COLMOKYIBTYPHBIMU, UCTOPUYECKHUMHU U JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, IPUHSATHIMU B
o0miecTBe MpaBWJIaMd UM HOPMAaMU HOBEJCHHMS M CIHOCOOCTBYIOT IpPOLECCaM CaMOIIO3HAHMS,
CaMOBOCTIUTaHMSI ¥ CAMOPA3BUTHS, PAa3BUTHSl BHYTPEHHEH NO3HMIMHU JHYHOCTH, MMAaTPUOTHU3MA,
YBaKEHHs K 3aKOHY M IIPABONOPSJIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHUIO, B3aUMHOI'O
YBOKEHUs, OCEpEKHOTO  OTHOMICHUS K  KYJIBTYPHOMY  HACICOUI0 M TPaTUIHIM
MHOT'OHaIlMOHaIbHOTO Hapoja Poccuiickoit denepanyu, npupoae U OKpyKarolei cpene.

JIMYHOCTHBIE PE3yNAbTAThl OCBOSHHS YUeOHOTO mpenMeTa «bronorus» MOMmKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTpEHHEH
MO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMi, TO3WTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacumpeHue KU3HEHHOTO OIBITAa M ONBITa JEATEIFHOCTH B IMPOLECCE pPean3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHOM JAESITEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOT0 O0IIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
NPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATENbHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHny yueOHbIX U M03HABATEIbHBIX 33]1a4, BHIIOJTHEHUN ONOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHUIO IO OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOW KHU3HH U OOBICHSATH €€;

YMEHUE  YUYUTBIBAaTh B  CBOMX JICHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOI'O
B3aWMO/JICHCTBHS JIFOJIEH ¢ pa3HBIMU YOSKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMH U COITMAIEHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIITOJHEHHUS YYCOHBIX,
MIO3HABATENbHBIX M HCCIENOBATEIbCKUX 3a/la4, YBaKUTEIBHOTO OTHOUIEHHS K MHEHHIO
OTIITOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOIIOTUYECKOTO COICPKAHMS,

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOI J1eTETbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:



c(OPMHPOBAHHOCTh POCCUICKOM IPaXKIaHCKOM WICHTUYHOCTH, MTATPUOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mnepen PoamHON, ropaocTv 3a CBOM Kpail, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JocTHXeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIGHME M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujelHas yoex1EHHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 M IMPUHUMATh OCO3HAHHBIE PELICHUsl, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMENHOMN KU3HU B COOTBETCTBUU C TPAJULUSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHWE K MHpY, BKIIIOYAsl 3CTETHKY OBbITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIIEHHE IPOSIBIATH
KayecTBa TBOPUECKON JINYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAIBLHOTO 0JIArOnoJIyus:

MOHMMAaHKE U peann3alys 3J0pOBOro U 6e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
coOI0IeHNe TUTUEHUYECKUX TMPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXa,
peryisipHas (u3Mueckass aKTUBHOCTH), OEpeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHUMaHWE IIEHHOCTH TMpaBWJI HMHIWBUAYAIBHOTO U KOJUIEKTHBHOIO 0€3011aCHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPeOJEHUS aKoroJs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

TOTOBHOCTbH K aKTUBHOM AESTEIbHOCTH TEXHOJIOTMYECKON U COLIMAJIbHON HANIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATh U CAMOCTOSITEJIBHO  BBINOJHATH — TaKylo
JESATEIBHOCTB;

MHTEpEC K pasInyHbIM chepam nmpodheccHOHATbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOoe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHHE YPOBHSI 3KOJIOIMYECKOW KYJIbTYphl: MPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKpY>KatoIel Cpeibl;

0CO3HaHME TTT00ATBHOTO XapaKTepa 3KOJIOrMYECKUX Mpo0iIeM U IMyTel UX pelieHus;



CHOCOOHOCTH HCIIOJIB30BaTh MPHOOpPETaeMble TIPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEIIEHUH MpoOJeM, CBS3aHHBIX C PalMOHAJIBHBIM IMPHPOJIONONIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJIEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

AKTHBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEICTBHS MPEeANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HQJIMYME PA3BUTOTO HKOJOTMYECKOTO MBILIUICHUS, SKOJOTUYECKOH KyJIbTyphl, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM U COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBON M UNTATEIBCKON KYJIbTYPBI KaK CPEeJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHOJOrMHM Kak HayKH, OCO3HaHMS €€ posid B (OPMHPOBAHUU
PALMOHAJILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOILEM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOmiecTBa, B IMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUMU JUIsl COBPEMEHHOW LMBUIM3ALUU: 0OecreueHus
HOBOT'O YpOBHSI Pa3BUTHSl MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pewaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIXOJA U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTMYECKHX 3HAHWH B LIEJISX MOBBIMICHUS OOIIEH
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTHU o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

NIOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMs SBJICHUN
OKpPY’KaIOIIEro MUpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs peleHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH HAay4YHOH JeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIE0BATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAHMH 1O OMOJOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHsS y4eOHOro mpeamera «buoJOrusy BKIIOUYAKOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHsS] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CUCTEMa, HAay4HbIM (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHBIE
yueOHbIe JeicTBUS (TO3HAaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAOIINE



dbopMupoBaHre (QPYHKIIMOHAIBHON TPaMOTHOCTH W COIMAILHON KOMIETCHIIUU OOYYaroIIuXcs,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YYeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MIPAaKTHKE.

MeranpeaMeTHble Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro 0O0IIero oO0pa3oBaHHS
JIOJDKHBI OTPaXKATh:

OBgi1ajleHHe YHUBEPCAJIBHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (OPMYIMPOBAaTh M aKTyalU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHM 3HAHUW TMPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIIEISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeNeNaTh UENU ACATEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU HX JIOCTHIKCHHS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE MOHITUS JJIS OOBsSCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXKICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSIX, (POPMYITHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThiBaTh IUIAH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAIHM3a UMCIOIIUXCSl MAaTePUATbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJHTATOB IIEIISM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHIATE PAa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIQJIETh HABBIKAMH y4€OHO-UCCIIEIOBATEIHCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOJIOB
pellIeHus MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BUJBI JCSITEILHOCTH [0 TOJIYYCHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMH, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3IaHUH YYCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/]aud B 00pa30BaTENbHOW NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelIeHHs, HaXOIUTh apTryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yiIbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISATh IIEJICHAINIPABICHHBIN MOUCK TEPEHOCa CPEACTB U CIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEpPEHOCUTh 3HaHWS B  T[O3HABATENBHYID U  MPaKTUYECKyl0  o0yacTu
KU3HECATCIIEHOCTH;



yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUT'aTh HOBBIE WJEH, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOAbl M PEUICHUS, CTaBUTh
npoOJIeMbl U 33]a4uu, TOMYCKAIOIIUE aJbTEPHATUBHBIEC PELICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMAHH (TEKCTe y4eOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh WH(POPMALMIO PA3IMYHBIX BHAOB U (opm
IPECTaBICHUs, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTHBOPEYUBOCTb;

dopMynHupoBaTh 3ampoChl M MPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOpe
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpMY TNPEACTaBICHUS OHOIOTUYECKOM
uHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCTIOJIb30BAaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOM
uHpopMaLrell: IPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMaNud, HWHOOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KU3HU, aKTHBHO Y4aCTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoll TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CYXJICHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HEBepOaJbHBIC CpEACTBA OOIICHHS, MOHMMATh 3HAYEHHE COLMATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
NPYTUX JOACH, TMPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIAMBHAYaJIbHOW paboThl Mpu
pelieHny OMOoJ0Trn4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOMIMX MHTEPECOB U
BO3MOXKHOCTEH KaX/10T0 YIeHa KOJUIEKTHUBA;

NPUHUMATh TEIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTMXKEHHUIO: COCTAaBNIATh IUIaH JEHCTBUHM, pacnpeAeisTh poJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOT0 yJaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJUlaraTb HOBBIE MPOEKTHI, OILEHWBATh WJEH C TO3MLMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETMUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYalMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMH PeryIsTHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnms:



UCITOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M UX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CUTYaIHSIX;

BBIOMpPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATEIbHYIO AEATEILHOCTD, BBIBISTH HMPOOIEMBI,
CTaBUTh W (OPMYJIMPOBAaTH COOCTBEHHBIC 33Ja4l B 00pa30BATEJIbHOM JEATEIBHOCTH H
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATh IUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacHIUpPATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX IPEIIOYTCHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOH 00pa30BaTEIbHbIN U KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JIESTEIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH TI03HABATEILHOU peIEKCHN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUIA
Y MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BaTh MPUEMBI peIeKCHA
JUISL OLICHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI M aPT'YMEHTHI IPYTUX IPU aHAIIU3E PE3yJIbTaTOB JIEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMAThH ce0s1, MOHNMast CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX [P aHAJTN3E PE3yJIbTAaTOB JAEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UITUH JPYTOro YeJIOBeKa.

INMPEIMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpamMmmbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUI MO OCBOECHHIO, HMHTEPHpPETAlMd U MPeoOpa3OBaHUIO 3HAHWM, BHJbI
NeSITeIbHOCTH 110 MOJyYEHUIO HOBOT'O 3HAHUS M MPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX Y4EOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX KU3HEHHBIX CHUTyallUsX, CBA3aHHbIX C Ouosjorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yUeHHs.

[IpenMeTHBIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIe POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIep)KaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opranusM, Merabonu3M (0OOMEH BeImECTB M  IpeBpalleHHe DHEPruu), ToMeocTa3’
(camoperynsinusi), YpOBHEBasi OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BEJICHUE
(penpoyKiMs), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3jaraTb OMOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
[EHTpaJibHas JI0TMa MOJeKyJsipHoi Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.



Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBunosa), onpenensats rpaHULbI KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M I[pPOBEICHHE OHOJOIHYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHM U 3aKOHOB, YMEHHE JI€J1aTh BBIBO/BI HA OCHOBAaHUU II0JIyYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIECIATh CYHICCTBEHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKAapHOT U JYKapHuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO U SHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOJAOTBOPEHUS, PA3MHOXKCHUSA, UHIUBUIYAIBHOIO Pa3BUTUS
opraHu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MMOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JJIS1 IPUHATHSA IPAKTUYECKUX PEIICHUH B IOBCEIHEBHON XKHU3HU C LEJIBbIO 00ECIeUeHMSI
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO IMOBEJEHHUs B OKpYXawolleil NpUponHON cpele, MOHMMaHUEe HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BaHUS;

YMEHME pellaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpelLIMBaHME, CLEIUICHHOE HaclleIoBaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKpPEIMBAHUS
JUIS TIpEJICKa3aHMsl HACIEOBAaHUs IPU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBIOJIHATH JIAOOPATOpPHBIE M NpPaKTHYEeCKHe paboThl, cOOMI0NaTh MpaBUila IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMAaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHQOpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COJIEPKAHUE OMOJIOTUYECKMX TEPMUHOB U MOHSITUNA: BUJI, TIOMYJISALINS,
reHO(OH[, JBOJIOLMS, JABIKYIIUME CHJIbI ((aKTOpbl) SBOJIIOLUHU, MPUCIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKHe (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNH MUTaH!s, SKoJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

YMEHHME Hu3araTb Owuosnorudeckue teopuu (dBomrounoHHass Teopuss Y. JlapBuna,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobieBoro cxoactsa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBieHud u nyted sBomonnu A. H. CeBepuosa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTb rpaHUIbI X TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH Hay4yHOTO MMO3HAaHUS B OMOJIOTMU: HAOIIOJEHUE M OMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTrO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAYy HCCIeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyYEHHBIX DPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHIl M 3aKOHOB, YMEHHE JI€JIaTh BBIBOIBI HA OCHOBAaHUY NOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENSATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TNPOAYLEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOTeOIlleHO30B M JKOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BH1000pa30BaHMsl, PHUCIIOCOOJICHHOCTH OPTaHU3MOB, JACHCTBHUS JKOJIOTMUECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B SKOCHCTEMAax, aHTPOIIOTEHHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LUKIOB B
ounocdepe;

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENbIO OOECIeueHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU onosoruu Ui palnKoHAIBLHOIO
IPUPO/IONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEILECTB U SHEPTUU B IKOCHCTEMaX (L[EMU MUTAHUSA);

YMEHHUE BBIOJHATH JIAOOPAaTOpPHbIE M MpPaKTUYECKUEe paboThl, COONMOIATh MpaBuia MpU
pabote ¢ yueOHbBIM U 1a0opaTOpHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIepKaHUs, BKIIOYAIONIYIO0 IICEBAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOoW HMHGpOpMalMM, Hay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOIIEHHUs, 00001as
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPAaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMONIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHbI MUpa. CucTemMa OMOJIOTHYeCKUX HayK.

MeToap! o3HaHUS KUBOM MPUPOAB! (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabnuibl 1 cxembl: «MeTOo/Ibl TTO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPA3IUYHBIX METOJOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT H3ydeHUs Ouonoruu. OTIHYUE KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBIL.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE TMPHU3HAKU KU3HW», «YPOBHU OpPraHU3alUU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHI ~ cOCTaB  KJIETKHM.  XHUMHUYECKHE  OJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpabHbIE BEIIECTBA.

OyHKIMHU BOJBI M MHUHEpAIbHBIX BelEeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUUHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMM OEITKOB.

®epMeHTHl — Ouonornyeckue karaiau3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbel. OTinuuss  (QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrieBonpl: MOHOCaxapubl (TJIFOKO3a, pud03a U 1e30KCupud03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W TMOJMcCaxapuibl (KpaxMmal, TJIHKOTeH, IeJIoio03a). buomorndyeckue QyHKIMH
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunoseie kucinotel: JIHK u PHK. Hykieotuapl — MOHOMEPHI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u dynxuuun PHK. Buast PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kiuerke. Kiierounass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Krnetka kak nenoctHas xuBasi cuctema. OOIie Mpu3HaKM KIETOK: 3aMKHYTasi Hapy>KHasi
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cucremMa cuHTe3a Oeska.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOCHHS
MpOKaproOTUUYECKON KiIeTKU. Kietounas crenka Oakrepuil. CTpoeHHE dyKapHOTHIECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: JI1C, anmapat [N'onbmxu, muzocomsl. [lomyaBToOHOMHBIC
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiuacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IJIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUUKH, KTYTUKU. DYyHKINN OPraHOMA0B KIETKU. BrirtoueHusl.

SAnpo — perynsTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuner u cxembl: «[lepuomuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHne Moekyisl Oenkay, «CTpoeHne GpepmMeHTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKW», «Y TIEBOAbDY, «JIunuasm.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE MJisi IPOBEICHUS HAOIIOJCHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopnast pabora Ne 1. «/3ydyeHue KaTaquTHYECKONW AKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlaGopatopuast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX M
GaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. /KuzHeneaTeIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM METa0OMU3M. ACCUMWIAIMS (IIAaCTHUECKU OOMeH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAHUH MeTa0oIu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOHBIN U reTepoTpodubid. Ponb GepmMeHTOB B 0OMEHE
BELIECTB U IIPEBPALLICHUH JHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakiuu ¢otocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A [UI KHU3HU Ha 3emiie. BausHue yciaoBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylole Oakrepuu. 3HaUYCHHE XEMOCHUHTe3a JJI JKU3HU Ha
3emuite.

OHepreTuyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTallbl 3HepreTndyeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHresza. l'enHernueckas unpopmamms u JHK. Peanumzanums
reHeTHuYecKoil uHpopmauu B KieTke. ['eHeTnueckuid KoJ M ero cBoicTBa. TpaHCKpUMIIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl TpaHcasuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. Mcropusi otkpbiTHs BupycoB (. W.
NBanoBckuit). OcOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKJIa BUPycoB. bakrepuodaru. bonesnu



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaeMbIe BUpycamMu. Bupyc nMMmyHoaeduiuTa yeaoBeka

(BUY) — Bozoymurenr CIIM/la. OOpatHas TpaHCKpPHUIIMSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHHsI BUPYCHBIX 32a00JICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt u cxembl: «Tunel  nutanus», «Metabonmusm»,  «MUTOXOHAPHUSY,
«QHepretuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «Cunre3  Oenka», «leHeTmueckuii  Kom», «Bupycsn,
«bakrepnoparn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: moaenu-anmukanuu «Y asoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounplii 1WKIJI, WIM JKW3HEHHBIA LMKN KieTku. MHTepdasza m muto3. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmmkanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUIUIOMAHBIA M TalIOHIHBII XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHS M MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenue xnetrkn — muro3. Cramgum muto3a. [lpouecchl, mpoucxolsliye Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrM4ecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe U MoJioBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIEJICHHE HAaJIBOE, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxomsmnie Ha cTagusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [10osI0BBIE Kene3bl:
CEeMEHHUKU M su4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS SIMIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JPOOJIEHHE, TacTpyJsaius,
opra"oreses. [TocramOproHanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [BETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaNuN
pPa3BUTHSL.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «/IBOWHOE OIIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOKEHUE pacTeHui», «JlereHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOTIUTAIOIIUX U YeNoBeKa», «OCHOBHBIE CTAN OHTOTEHE3a».

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHUTAIOLIETO»,
«Sineknerka mitekonuraroniero», «KapuoknHe3 B KIETKax KOpemka JyKa», MarHuTHas
Mo ieb-anrukanus «/lenenue knetkny», monens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYHMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



JlaboparopHass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButuss reHetuku. Ponbs nuronorum u
SMOPHOJIOTHN B CTAHOBJICHUHU T€HETHKH. BKiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHUIIOIIOTUYECKUH, LUTOTeHEeTHYECKH, MOJIEKYISIpHO-
reHeTuuyeckuii). OCHOBHbIE F€HETUUECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB,  ycTaHOBJIEHHble [.  MeHaenem.
MounorubpuiHoe ckperuBanue. 3akoH equHo00pa3us TuOpUI0B repBoro nokoseHus. [Ipasuio
JOMMHHMPOBaHMs. 3aKOH pacIlEIUIeHUs] IMpU3HaKoB. ['mnore3a uuctoTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpupHoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYeCcKHe OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS TSI OTIPE/ICTICHUS TEHOTUIIA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJe10BaHMIO T'eHOB. HapyllleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeAEIeHUE 110J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTU: HEHACIIECTBEHHAs U HacyeICTBeHHas. Poiib cpesbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTHKA MOTU(PUKAIMOHHONW H3MEHYHBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBAa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencTBenHasi, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KOMOWHATUBHAS W3MEHUUBOCTbD.
Meiio3 u 1oNOBOM mponecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
U3MeHYUBOCTh. Kiaccudukamus myranuil: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
IPUYMHBI MyTaluil. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka uyenoBeka. Kapuorunm denoBeka. OCHOBHBIE METOJIBI T€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TE€HOTHUINA: IIOJHOTEHOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B ToM uyucie ¢ nomompio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
4eJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiokKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue W TeHepaTUBHblE MyTanuu. CTBOJIOBBIE KJIETKH.
[TpuHIMIBI 370pOBOr0O 00pa3a *KHU3HH, JUATHOCTHKH, NMPO(UIAKTUKY U JIEUYEHHUsS] T€HETUYECKUX
Oone3Hel. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
NPEJOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHU YeI0BeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

Tabmuupl u cxembl: «MOHOrMOPUHOE CKPEUIMBAHUE U €r0 IUTOr€HeTHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUS M €ro IUTOTEHETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunnoe ckpemuBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS,
«Meiio3», «B3auMozaeicTBrue ajuIebHBIX T€HOBY, «I eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKay, «l'eHeTuka moiay», «3aKOHOMEPHOCTH HACJENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M KHUBOTHBIX», «Bunbl wusMenunBoctuny», «MonuduxarronHas
U3MEHYMBOCTbY», «HacnenoBanue pesyc-akropay, «l'eHeTnka rpymnn KpoBu», «MyTalnoHHas
U3MEHYUBOCTBY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/luruOpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HOpMBI KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HAa TOTOBBIX MUKPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30(uIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuueckas padorta Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa U MpOIECcC. 3apoxIeHUE CeNeKIMU U qomecTukanusd. Yuenue H. U.
BaBwiioBa 0 IEHTpax NPOUCXOXKIEHUS M MHOT000pas3wsi KYJIbTYPHBIX pacTeHuid. LIeHTpsI
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOpPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrass nunug. CkpeumBanue 4MCTHIX JuHUU. [ereposuc, wim rulOpugHas cuia.
Hepoacteennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
M CcKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTHMKEHHS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciib NPOU3BOJACTBA. ['e€HHAs WHXKEHepHus. OTalbl CO3AaHUS
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kinerounas wumkenepus. Kierounbie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BhICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M JSTudeckue mnpodimempl. MO —
FEHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CoOpTa KYyJIbTYPHBIX pacTeHuit», «OTmaanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWsanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyunpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB AUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTIDKEHHUS CEJIeKIMM PACTeHH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIBHBIA y4acTOK, B TEIJTUYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHAA OMOJIOTHSL.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUs U €€
MECTO B OMOJIOTHH. BiinsiH1E YBOMIOIIMOHHON TEOPUH HA pa3BUTHE OMOJOTHH U JPYTUX HAYK.

CuzerenbcTBa dBomonMHM. [laneoHTonornyeckue: MOCIeI0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETOIHNCH, Tepexoanble ¢popMbl. buoreorpadudeckue: cxXoacTBo
U paznuune GayH u Gpop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJICTBA U Pa3IU4us SMOPHOHOB PAa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTWUYHBIE, PyAMMEHTapHBIC OpTaHbI,



aTaBU3MBbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX MeTabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHMS JapBHHU3MA.
JBukyiye Cuwibl ABOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0ocCHOBHBIE NOJIOKEHNUS.

MukposBontonus. [lonynsauus kak eIMHNLA BU1a U HBOJIFOLUU.

JBukymye cuiibl ((hakToOpbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN MpoIecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomynsiinoHHble BOJHBI U Apedd reHoB. M3onmauusa u
MUTpanusl.

EctectBeHHbIil 0TOOp — Hampamistonuii ¢gaxtop sBoitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Boonuu. [IpuMepsl npucrnocoOnenuit
y OpraHu3MoB. ApoMop( 036l U HIUO0ATATITAIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rH4ecKoe.

MaxkposBomorus. DopMbl SBONIONUH: (PUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCMeUaTu3uPOBAHHbBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aiimsi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuTHe OpraHM4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHBIld  0TOOP», «MHOrooOpa3sue COpPTOB pacTeHmit», «MHoOrooOpasue MOopos
YKUBOTHBIX», «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bD»,
«Mmunoanantanuny, «OO0mmas aereHepaiusy, «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «bopwba 3a cymiectBoBanuey, «lIpucnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OOPAa30BAHUEY.

OO6opynoBaHue: KOJJIEKIUSI HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPAacKH, HA0Op II0A0B U
ceMsiH, Kosutekuust «[Ipumepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOJieldb «OCHOBHbBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTeHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3Butue Hacexkomoro», «Pa3BuTme msrymku», Mukpomnpenapar «/pozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENA).

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTopnast pabGora Ne 2. «OmnmcaHue TPHUCTOCOOJCHHOCTH OpraHu3Ma u €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHayuHbIE NIPEICTABICHUS O 3apOXKACHUU XKU3HU. HaydHble rumores3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOoreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoIIOLIMSL. POPMUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB.



PasButne xu3sHum Ha 3emsie 1o dpam M nepuogaMm. Karapxeil. Apxeiickas u
nporepo3oiickast dpel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHIHCKUNA, OpPJIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPHACOBbIN, OPCKUA, MEJIIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeactaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponorenesa. CxolcTBa U pa3inyus 4yeloBeKa
1 KUBOTHBIX. CHCTEMAaTHUUECKOE MOJIOKEHNE YEIIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUH TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIUM U BETBH JBOJIIOIMHM YEJIOBEKA: aBCTPAJOMHUTEKH, UETOBEK yMEIIbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBek pasyMmHbld. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLECTBOBaHMS, 00JACTh paclpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpoONeouIHas (eBpa3uiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWIHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YEJNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmumer u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas CHCTeMa OpPraHWYEeCKOro Mupa», «CpaBHEHHWE aHATOMUYECKHUX YEPT CTPOEHUS
YeloBeKa U 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJI0K
MPEIKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHeilmme moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblia, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabnuia,
KoJuieKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHHII.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

[Tpaktiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHMM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAS cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pa3fenbl AKOJOrMH. MeToAbl SKOJOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3AYIIHAs,  IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonorunueckue (akropel. Kimaccudukamus skomorudecknx (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGuotruueckue  (QaxkTophpl:  CBET, TEMIlEpaTrypa, BIaXKHOCTb. DoTomepuoansM.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0UOTHYECKUX (PaKTOpOB. bruomoruveckue puTMbl.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHA:  KOHKYpPEHIIHSA,
XMIHUYECTBO, cUMON03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaanu3M, KOMMEHCATU3M
(KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpalIu3M. 3HAueHUE OMOTHYECKHX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTHU MOMYJIALMU U €€ PeryJsiiusl.

JdemoHcTpaumMu:

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

TabGmuupl n cxemsl: kapra «IIpupogusie 30HbI 3emuan», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHQy30pun-Typenbkn», «lIumessle nenmny.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oOUTaHUM».

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «Iloacuér IIoTHOCTH NOMYJIALMNA pa3HbIX BUIOB PACTEHUI».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuwomneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

DKoornyeckne cucTeMbl (d9Kocuctembl). [loHsATHE 00 SKOCHCTEME M OHOTEOIEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTteMe. Tpoduueckue (MMILEBHIE) YpPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTesd 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysaLus, pazsutue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. W. Bepnanckoro o Ouocdepe. I'paHuinipl, coctaB U CTpyKkTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHKIBI 3J€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouochepe. ['mobansHble
HKOJIOTMUYECKHE TTPOOIIEMBI.

Cocy1ecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIPaBJICHUS MPUPOJHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmune!l u cxemsl: «[lumesslie nenuy», «bUoIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «IKoMOrMUecKas mnupamuia», «buocdhepa u yenoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOrO Jeca», «IDKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOA», «llouBa — BakHelmas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii 3P pexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoma B Ouochepe»,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/I€b-aNIIMKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koutekuumn — «buoneno3»,  «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  IKUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 3KOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koun4ectBo
HaumenoBaHue pa3jiesioB u JaeKkTpoHHbIE (U(POBHIE)
Ne i/ 4acoB
TeM NMPOrpaMMbIl o0pa3oBaTe/ibHbIE PeCYPChI
1 buoinorus kak Hayka 2 bubmorexa LIOK
YK https://m.edsoo.ru/7f41¢c292
2 JKuBble cuCTEMBI U BX 1 bubmuoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUN COCTaB U CTPOCHHUE 8 bubmuorexka [JOK
KIIETKU https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
4 FKM3HEACATENLHOCTS KICTKH 6 https://m.edsoo0.ru/7f41c292
5 11233 I\I//IIEE)KG:;L?HI({E a3BUTHE 5 bubmmorexa [TOK
FHBILY p https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnencrBeHHOCTD 1 9 bubnuorexa [JOK
U3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexkuust opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

No 1/ HanmenoBanue pasnesnoB u | KoiamnuecTBo DJIeKTpOoHHbIe (LM (ppoBbIE)
TeM NPOrpaMMbl 4acoB o0pa3oBaTe/bHbIE PecypChl
DBOIIIOLIMOHHAS OUOJIOTHUS 9 bubmoreia HOK

https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHUE U pa3BUTHE 10 bubmuorexa [JOK
’KU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
OpranusMel ¥ OKpyKaromias 5 bubnmoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u 10 bu6mmoreka [JOK
9KOJIOTMYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74

OBHLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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