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HHOACHUTEJBHAA 3AIINCKA

Pa6ouas nporpamma no reorpadun st 10-11 kiraccoB cocraBieHa B COOTBETCTBHH C:

1)

2)

3)

Ha OCHOBE TpeOOBAaHUM K pe3yJbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTebHOM MPOrpaMMbl
OCHOBHOT0 00111eT0 00pa3zoBanus, npeacrasieHHbIX B PI'OC OO0, a taxxke denepanibHON
pabodeii mporpaMMbl BOCITUTAHUS.

PaGouass yuyebnas mporpamMMa cocTaBlieHa HAa OCHOBE aBTOPCKOM Yy4eOHOM mporpammbl Ha
OCHOBaHWU aBTOpcKod mporpamMmbl AradonoBa M. b. k muuuun YMK no Owmonorumm B.U.
Cuornazosa. 10-11 kmaccel. ba3oseiii ypoBenb. (buonorus. 10—11 xi1. [Iporpammer: yueOHO-
Metonudeckoe mocodue / . b. Araponosa, H. B. baduues, B. 1. CuBormnazos. — M.: JIpoda,
2019).

y4eOHBIM TUIaHOM MyHHIIMNAIBHOTO OIOHKETHOTO 00mIe00pa3oBaTeIbHOTO  YUPEIKACHUS
«bensHckas cpenuss obmeoOpasoBatenpHas mkona lllebexknHckoro paiioHa benropopackoit
o0macTu.



1. INIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

Cornacao ®I'OC COO ycranaBiuBaroTcsi TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
oOyJarouuMucs  MmporpamMM  CpelHero  oOmero  o0pa3oBaHMs:  JHMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JAMYHOCTHBIX pe3yJIbTAaTOB OCBOEHHUs TIpeamera «buonorus»
BBIICJICHBI  CJIEAYIOIIME COCTABJISIONIME: OCO3HAHHWE OOYYalolMMHUCS POCCUICKON
TPAXJAHCKOM HMJIEHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTHU U
CaMOOTIPEJICIICHUIO, HAJMYMe MOTHBALlUM K OOYy4YeHHIO OMOJIOTWH, LieJIeHANpaBiIeHHOE
pa3BUTHE BHYTPEHHHX YOEXKICHUN JIMYHOCTA HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIUIMA  pa3BUTHs ~ OMOJIOTMUECKOTO  3HAHUS, TOTOBHOCTHbU
CIIOCOOHOCTh 00yYaroUMXcsi PyKOBOJCTBOBATbCS B CBOEH JEATEIBHOCTH II€HHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, TMPUCYIIUMH CHUCTEME OHOJOTHYECKOro 00pa3oBaHus,
HaJM4yue HKOJOTUYECKOTO IPaBOCO3HAHMS, CIHOCOOHOCTH CTaBUTh II€U U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3yIbTAThI OCBOCHUS npeaMera «buonorus»
JOCTUTAIOTCSIB ~ €IMHCTBE  Y4eOHOM W BOCHMUTATEIbHOM  JEATEIbHOCTH B
COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMU H
JIyXOBHO- HPABCTBEHHBIMHU IIEHHOCTSIMU, NPUHATHIMA B OOIIECTBE MpaBWIaMU U
HOpMaMHU TOBEJCHUS W CIIOCOOCTBYIOT IMpolieccaM CaMOIIO3HAHUsS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3ULMU JIMYHOCTHU, MATPUOTH3MA, YBAKEHUAK
3aKOHY W TIPaBOINOPAJKY, YEJIOBEKY TpyJa M CTaplieMy M[OKOJEHUID, B3aWUMHOTO
YBOXKEHUS, OEpPEKHOTO0 OTHOIIEHUS K KyJIbTYpHOMY HACJICAMI0 W TPATUIUSAM
MHOTOHAIIMOHANbHOro Hapoaa Poccuiickont ®enepannu, NPUPOAEC U OKPYKAIOIIEH
cpene.

JIngyHOCTHBIE pe3ysIbTaThl OCBOCHUSI y4eOHOro mpeamera «buosorusy MOIKHBI
OTpaXkaTb ~ TOTOBHOCTh ¥  CIOCOOHOCTh  OOYy4YaloIIMXCA  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOW  BHYTPEHHEM TMO3MIIMEH  JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIN, TOBUTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
[IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHHE KU3HEHHOTO OIbITa U OIbITa
JNESITEIbHOCTH B TIPOLECCE pealu3alldd OCHOBHBIX HaIpPaBJICHUN BOCHUTATEIbHOU
NEATEeIIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rPa’kIAHCKOT0 BOCIIUTAHUSI:
c(OpPMHPOBAHHOCTH rpak IaHCKOM TO3HIINN 00y4JaroIIerocs KaK
AKTHBHOTO U OTBETCTBCHHOTO WJICHA POCCHIICKOTO 00IIECTRa,;
OCO3HAaHHME CBOMX KOHCTHTYIIMOHHBIX IpaB H OOS3aHHOCTEH, YBa)KCHHE
3aKOHAH MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOU TBOpquKOfI ACATCIIbHOCTHU IIPU CO3JaHHUHN y‘IC6HBIX
IIPOCKTOB, PCUICHHUHA yT—Ie6HI)IX N IIO3HABATCJIbHBIX 3aJa4d, BBIITIOJTHCHHH OMOJIOrNYECKUX



HKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHUE YYUTHIBATb B CBOMX JIEUCTBHUSX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aMMOJCHCTBHS JIOACH C pa3sHBIMU YOEXKIECHUSMHU, KYJIbTYPHBIMU IIEHHOCTSMHU H
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJIHEHUSI YUEOHBIX,
II03HABATEIIbHBIX U UCCIEAOBATEIbCKUX 3a/1a4, YBaXKUTEIBHOIO OTHOLICHHS K MHEHUIO
ONIOHEHTOB ITPU OOCYKJIEHNUHN CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COAEPKAHMUS;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPHOTHYECKOI0 BOCTIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TIpakIaHCKOW MJIEHTUYHOCTH, MaTPUOTH3MA,
YBaXEHUS K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTH Iepes PomuHON, ropaoctu 3a
CBOM Kpail, cBow PoauHy, CBOM S3bIK W KYJIbTYpy, MPOLIIOE W HACTOSAIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIIEHHE K MPUPOJHOMY HACIEIUI0O M TMaMSITHUKAM MPUPOJIBI,
JTOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJIEHUE U Pa3BUTHE
OWOJOTHY, TOHUMAHUSI 3HAYEHHsS] OMOJIOTUU B MO3HAHUM 3aKOHOB IMPHUPOJIbI, B JKU3HU
4eJI0BeKa M COBPEMEHHOI'O OOLIECTBA;

uaenHas yOexAEHHOCTh, TOTOBHOCTh K CIYKeHHMIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHWE  JYXOBHBIX  IIEHHOCTEM  POCCHUUCKOr0  Hapo.a;
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OIIEHHWBAaTh CHUTYallMI0O W TIPUHAMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYACH HA MOPAIILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAaHME JIMYHOTO BKJaja B IIOCTPOCHHE YCTOWYHMBOrO  OyayIIero;
OTBETCTBEHHOE OTHOILICHUE K CBOMM POIUTEIIAM, CO3JaHUI0 CEMbUA HA OCHOBE

OCO3HAHHOT'O TMPUHATHS LIEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaauuusiMu Hapoa0B Poccuu;

4) ICTETHYECKOT0 BOCTIMTAHMS :
HCTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas OJCTETUKY OBbITAa, HAy4YHOIO H
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIIECHUA;
MOHMMAaHHE SMOILMOHAIBHOIO BO3IACHCTBHS KUBON HPHUPOALI M €€ IECHHOCTH,
TOTOBHOCTB K CAMOBBIPKECHHIO B Pa3HBIX BUaX UCKYCCTBA, CTPEMJICHUE MTPOSBIIATh
Ka4eCTBA TBOPUYECKOM TNYHOCTH;
5) ¢u3nyeckoro BoCHHUTAHUsI, (OPMHUPOBAHHUS KYJbTYPbI 310POBbSl M

IMOLMOHAIBHOIO 0JIATrONOTYyYHsI:
MOHUMAaHHME U peain3alus 3JI0pOBOTO M 0e30macHOro odpasa Ku3HHU (310pOBOE



NUTaHWE, COOJIIOJEHUE TUITMEHHMYECKUX IPAaBWJI U HOPM, COAJIaHCUPOBAHHBIM PpEXUM
3aHATUHN U OTAbIXA, peryyispHas Gu3nyecKas akTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTOU
KOMIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (U3MYECKOMY M TICHXHYECKOMY
3/I0pOBBIO;

MMOHUMaHUE HEHHOCTH MPABUJI HHJIMBUIYAIbHOTO U KOJJIEKTUBHOTO 0€30MacHOI0O
NIOBEJICHUS B CUTYaLUAX, YTPOKAIOIINX 3/JOPOBBIO U JKU3HHU JIHOJCH;

OCO3HaHWE TOCJEICTBUH M HENPUATHS BPEAHBIX NPUBBIYEK (yMOTPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KypEHHUs);

6) TPYAOBOI0 BOCIIUTAHMS

TOTOBHOCThH K TPY/Y, OCO3HAHKE [IEHHOCTH MacTEPCTBa, TPYIO0II00HE;

TOTOBHOCTh K AaKTHBHOW JCSTEIBHOCTH TEXHOJIOTHYECKOW M  COIMAaIbHOM
HAMpaBJICHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBATh, IUIAHUPOBATh M CaMOCTOSTEIBHO
BBIMOJIHATH TaKYIO A€ TEIbHOCTD;

HHTEPEC K pasaudHbiM cdepamM mpodeCCHOHATBHON IEATCILHOCTH, YMEHHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oymymieil mpodeccuu W pean30BbIBATh COOCTBEHHBIC
YKM3HCHHBIE TUTaHbL;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHHUIO Ha
NPOTSDKEHUM BCEH KU3HH;

7) JKOJIOTHY€ECKOIr0 BOCIIMTAHUA:

HKOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK HMCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIIEHUE YPOBHSA  SKOJOTMYECKOM KYyJbTYypbl: IPUOOPETEHUE  OIbITa
IJJAHUPOBAHUS TIOCTYNIKOB W OLEHKM MX BO3MOXKHBIX ITOCHEACTBUU Ui OKPYXKAIOIIEH
cpensl,

OCO3HaHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHX MpoOdjieM M MyTed HX
peleHus;

CIOCOOHOCTH MCIOJIb30BaTh NMpUOOpeTaeMble MPU U3YYEHUH OUOJIOTMU 3HAHUS U
YMEHUS MPU PELICHUH NPOOJIEM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOIONOJIB30BAHUEM
(cobmoieHne TpaBWil TOBEACHHUS B TNPUPOJE, HAIMPABICHHBIX HA COXpaHEHHE
pPaBHOBECHSI B DKOCHCTEMAaX, OXpaHy BUJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATHE IEHUCTBUM, NMPUHOCAIINX BPE OKPYXKAIOIIEH NMPUPOAHOU
cpele, YMEHHE IIPOrHO3MpPOBaTh HEOJAronpUATHbIE 3KOJOTHYECKHE TMOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U MPEAOTBPALLATH UX;

HaJIMYue Pa3BUTOIO DKOJOTMYECKOTO MBIIUICHUS, DKOJOTHYECKON KYJIBTYPBHI,
ONBITA ACATEIBHOCTH SKOJOTHUYECKON HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCAUMU
B IIO3HABATEIbHOW, KOMMYHUKATHBHOW W COLMAJIIBHOW MPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKOU IESITEIbHOCTH IKOJIOTUUECKON HAIPABIECHHOCTH;

8) HEHHOCTH HAYYHOI'0 MO3HAHUA:
c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Da3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYILTYPHOM MHPE;



COBEpULIECHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOM KyJNbTYpbl KaK CpEICTBa
B3aMMOCHCTBHS MEXKIY JIFOJIbMU U TIO3HAHUS MHPA;

[OHUMaHWe cHenuu@uKd OHOJOrMM Kak HayKd, OCO3HaHus €€ poiud B
(OopMHUPOBAaHUM PALTUOHATIBHOTO  HAYYHOI'O  MBIIUIEHUS,  CO3JaHUM  LIEJIOCTHOTO
NPEACTAaBICHUST 00 OKpYXarolleM MHUpEe KaK O €IUHCTBE MPUPOJbI, YEJIOBEKa U
oOuiecTBa, B MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN U PELIEHUH MPOOJIEM COXpaHEHUs
IPUPOJITHOTO PaBHOBECUS;

yOEKJIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JII COBPEMEHHOW IMBHUIIM3ALIMH:
o0OecrieyeHuss HOBOTO YPOBHS pPa3BUTUS MEIMIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaTh PECYypCHbIE MPOOJIEMBbI Pa3BUTHS YEJIOBEYECTBA,
NoHCKa MyTell BbIXOJAa M3 TIJI00AIbHBIX 3KOJOTHYECKUX IpoOsieM U olecnedeHus
nepexoga K YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO MPHUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUN B LENSIX MOBBIIIECHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'pPAMOTHOCTH, KaK COCTaBHOM dYacTu
(GYHKIHMOHAIBHOM TPAMOTHOCTH  OOydYaromuxcs, (QOpMUPYEMOW TMpU H3yYEHUU
OmoIoruy;

[NOHMMAaHHE CYLUIHOCTM METOJOB IIO3HAHUS, HCIONb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH MCMOJb30BATh MOJyYaeMble 3HAHMS JJIA aHajlu3a U OOBSICHEHUS
SBJICHUN OKPY’KAIOLIEro MUpa U NPOUCXOASIINX B HEM W3MEHEHUN, YMEHHUE JeaTh
000CHOBaHHBIE 3aKJIIOYEHUSI HA OCHOBE HAay4YHbIX (PAKTOB M HMEIOIIMUXCSA JIaHHBIXC
LEJIbIO MOJTYYEHHsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITENIBHO HCIONb30BaTh OWOJIOTMYECKUE 3HAHMS IS
peIeHUATPOOIIeM B pEaTbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAYYHOM JI€ATE€IbHOCTH, TOTOBHOCTb OCYIIECTBISThH
IMPOEKTHYIO M HCCIIEOBATENbCKYIO ACSITENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTb K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTHBHOMY IIOJIyYEHHIO HOBBIX 3HaHUI 1o Ouoyioruu B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHMS Yy4yeOHoro mnpeamera «buosorusy»
BKJIIOYAIOT:  3HAuYuMble i1 (OPMUPOBAHHS  MUPOBO33PEHUS  OOyHarOUIUXCS
MEXIUCUUIUIMHAPHBIE  (MEXIIpeIMETHbIE) OOIIeHay4YHble MOHSATHS, OTpaXkarollue
LEJIOCTHOCTh HAYYHOUN KapTHUHBI MUpPa U CIIEHU(PHUKY METO0B MTO3HAHHUS, UCTIOIb3yEMBbIXB
€CTECTBEHHBIX HayKax (BELIECTBO, SHEPIUs, sIBJICHUE, IPOLIECC, CUCTEMA, HAyUHbIN (haKT,
IIPUHLIAIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIECIOBAHHUE,

HAOJII0JICHUE, M3MEpPEHHUE, DKCIICPHUMEHT U JIPYTHX), YHHUBEPCAJIbHbIC ydeOHBIC
neicTBus (MO03HABATENIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC), 00CCICUHBAIOIINC
dbopmupoBanre (QYHKIMOHAIBHOM TPaMOTHOCTH W COLMAILHOM  KOMIIETCHIIUU
obOyyJaroruxcs, CIIOCOOHOCTH o0y4JaroImxcs WCITIOJIb30BAaTh OCBOCHHBIC
MEXKIUCIUTUTMHAPHBIC, MHPOBO33PEHYCCKHEC 3HAHWS W YHUBEPCAJIbHBIC YyYeOHBIC



JICVCTBHS B MIO3HABATEIBHON U COUUAIIBHOM MPAKTHUKE.

ITo3HaBaTeIbHBbIE YHUBEPCAJIbHbIE YUeOHbIe NeilCTBHUSA

Ba3oBble JJornuyeckue 1eMcTBUSA:

CaMOCTOSTEIILHO ()OPMYITHPOBATh U aKTYaTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh
e€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPHW OCBOCHWU 3HAHWUW NPUEMBI JIOTUYECKOTO MBINIJICHUS
(aHanm3a, cUHTE3a, CpaBHEHUs, KilacCHUUKaAIU, OOOOIIEHHUS), PACKPhIBaTh CMBICT
OMOJOTUYECKUX TIOHATHH (BBIICTISATh UX XapaKTePHbIC IPU3HAKH, YCTAHABIUBATH CBSI3HU C
JIPYTUMU TTOHATHUSIMU);

OTpeNeNsaTh TeNH JeATCILHOCTH, 3a7aBas IapaMeTpbl W KPUTEPHUH WX
JOCTHKEHHS,COOTHOCUTH PE3YNIbTATHI IEATETHPHOCTH C MIOCTABICHHBIMH IEIISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHSATHUSL NIl OOBsICHEHUS (PAKTOB U SIBJICHUUN
YKUBOUTIPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC, ICTYKTUBHBIC, TT0 aHAJIOTHH),
BBISIBJISAITH  3aKOHOMEPHOCTM W TMPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBJICHUSX,
(bOpMyIHPOBATh BHIBOIBI M 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MOJICJIbHBIE CPEICTBa JJIsi MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIECHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUi
Pa3HOTO POJia, BEIIBICHHBIX B PA3IMIHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOOJEeMbl C Y4E€TOM aHajdn3a HUMEIOIIUXCS
MaTepHATBHBIX M HEMAaTePHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JI€ATEILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHHBATh PUCKHU TIOCIICICTBUNA JIEATSILHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTy B YCIOBHUSX PEaIbHOTO, BUPTYaJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBare/ibCKue 1eMCTBUSA:

BJIQ/ICTh HaBBIKAMHU Y4YEOHO-UCCIEAOBATEIbCKOM U TMPOEKTHOM JesATEIbHOCTH,
HABBIKAMH pa3pelieHus: mpooseM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOATEIILHOMY
MIOMCKY METOJOB PELICHUS] MPAKTHYECKUX 3aJa4, NTPUMEHEHUIO Pa3JIUYHBIX METOJIOB
ITO3HAHUS;

VCIIOJIB30BATh PA3JIMYHBIC BUABI ACATEIBHOCTH IO ITOJIYYEHUIO HOBOT'O 3HAHUS,
€ro MHTEepIpeTaIui, MPeo0pa3oBaHUI0 U MPUMEHEHUIO B YUYEOHBIX CUTYyaIlUsX, B TOM
YUCJIETIPU CO3/IaHUH YUYE€OHBIX U COLIMATBHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBIM THUI MBIIUICHHUS, BJIaJCTh HAYYHOM TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METO/1aMU;



CTaBUTh # (OPMYJIMPOBATH COOCTBEHHBIE 3aladyd B  00pa3oBaTEIbHOMN
NEATEeTLHOCTHY JKU3HEHHBIX CUTYAIHUX;

BBISIBIIATh IIPUYUHHO-CJICICTBCHHBIC CBS3M W aKTyaJIM3UpOBATh  3ajady,
BBIJIBUTATh TUMOTE3y €€ peIIeHHs, HaXOMUTh apTyMEHTHI ISl JI0Ka3aTelbCTBA CBOMX
YTBEPKICHU,3a1aBaTh TapaMETPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH TIOJYUEHHBIC B XOJIe PEIICHUS 3a/laull Pe3yIbTaThl, KPUTHUECKU
OIICHUBATh WX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHNE B HOBBIX yCIIOBHSIX;

JaBaTh OIGHKY HOBBIM CHTYyaIlusM, OIIEHWBATh TNPHUOOPETEHHBINH  OIIBIT;
OCYIIECTBIISTH LIeJICHAPABICHHBIN MIOUCK IMEPEHOCA CPECTB U CITIOCOOOB ICUCTBUS

B MPOQECCHOHATBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHWSA B TIIO3HABATEIBHYID W TIPAKTHYECKYIO OOJIacCTH
KU3HEICATCIHHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MTPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTHHAIBHBIC ITOAXOBI U PEIICHHS,
CTaBUTHIIPOOJIEMBI M 33]1a4H, TOMYCKAIONNEe aTbTCPHATUBHBIC PEIICHHSI.

Pabora ¢ unpopmanueii:

OPUEHTHUPOBATLCSA B PA3IMYHBIX HCTOYHMKAX HH(POpMalUU (TEKCTE y4eOHOTO
IOCOOUS, HAYIHO-TIONYJIIPHOMN JTUTEpAType, OMOJOTHISCKUAX CIOBAPSX M CIIPABOYHUKAX,
KOMITBIOTEpHBIX ~ 0a3ax JaHHBIX, B VHTepHeTe), aHamu3upoBaTh UHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM TIPEICTABIICHHUS, KPUTHUECCKH OIICHUBAThH €€ JTOCTOBEPHOCTD H
HEMPOTUBOPEYHBOCTH;

dbopMyIHpOBaTh 3ampPOCHl W TMPUMEHATHh Pa3IMYHBIE METOABI IPH TIOUCKE H
oTOOpe Onosiornyeckoit uHGopMaIu, HeOOXOIUMOM JIJIsl BHITIOJIHEHUS YU4EeOHBIX 3a/1ad;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUSA  WH(OOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIbTYpPY AaKTHBHOTO WCITONB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpAaTh  ONTHMAJIBHYIO  (GopMy  TPEACTABICHHS
ounonornyeckor nHopmaruu (cxembl, Trpaduk, IUarpamMmbl, TAOJHUIBI, PUCYHKU U
Apyroe);

MCIIOJIb30BATh HAYYHBIHN S3bIK B KAYECTBE CPEICTBA MPU padboTe ¢ OMOIOTUYECKON
uHdopMaIuen: MPUMEHITh XUMUYECKHUE, (PU3MUECKHME W MaTeMaTUYEeCKHUE 3HAKU U
CUMBOJIBI, (GOpMYJIbI, aO0OpEeBUATYpPy, HOMEHKIATYPY, UCIIOJIb30BaTh U MPE0OPA30BHIBAThH
3HAKOBO-CHUMBOJIMYECKHE CPEJICTBA HATJISATHOCTH;

BJIaJICTh HAaBBIKAMU PACIIO3HABAHMS W 3alIUThI HHPOpMAINKA, HWHPOPMAITMOHHOM
0€30MacHOCTH JIUYHOCTH.

KoMmyHuKkaTUBHBIE YHUBEpPCAJIbHbIE y4eOHbIE AeilcTBHUSA

OoO1enue:

OCYIIECTBJISITh ~KOMMYHUKAaIlMM BO  BceX cdepax  IKW3HH, aKTUBHO
y4acTBOBAaTh B JMAJIOre WM JUCKYCCHUM IO CYIIECTBY OOCYXIaeMOW TeMbl (YyMEHUE
3agaBaTb BOIIPOCHI, BBICKA3bIBATDh CY)I(I[eHI/IH OTHOCHUTCIIbHO BBIITIOJIHCHUA npez[naraeMoﬁ
3aJa4H,



YUUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3MUIIUM APYTUX YYACTHUKOB JMAIOra
WIN TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpencTBa OOLICHMs, TOHMMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTYyallUd, YMETh
cMsrdaTh KOH(QIMKTHI U BECTH MIEPErOBOPHI;

BIAJCTh pa3IMYHBIMU CIIOCOOaMHM OOLICHHS W B3aUMOJICHCTBHSA, MOHUMATh
HaMEpEHMS IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHHKY UB
KOPpPEKTHOU opme PopMyTHUpOBaTH CBOH BO3PAKECHHS;

pa3BEPHYTO U JIOTHYHO H3JaraTh CBOIO TOYKY 3pEHHUS C HUCHOJIB30BaHUEM
SI3BIKOBBIXCPE/CTB.

CoBMecTHas1 1eATEIbHOCTD:

MMOHUMAaTh W MCIOJb30BaTh MNPEUMYILIECTBA KOMAHJIHOM W WHIUBUIYaJIbHOU
paboThl TIpU pelIeHud OUOJOTUYECKON MpoOJieMbl, OOOCHOBBIBATH HEOOXOJAMMOCTH
MPUMEHEHUSATPYIIOBLIX (POPM B3aMMOICUCTBUS MPU PEIICHUH y4eOHOM 3aauH;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JCHCTBUH € YYETOM OOIIUX
WHTEPECOBU BO3MOKHOCTEN KaKIOT0O YWICHA KOJUIEKTUBA,

NPUHUMATh  [EJIM  COBMECTHOM  JIESATEIbHOCTH,  OpPraHU30BbBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTWKECHHUIO: COCTaBIATh IUIAH JICHMCTBUM,
pacnpenensiTh poiau ¢ Y4ETOMMHEHUM YyYaCTHUKOB, 00CYXK/IaTh PE3yJIbTaThl COBMECTHOM
padoThI;

OIICHMBATh KAYECTBO CBOEr0 BKJIAJa M KAKJIOTO YYaCTHHMKAa KOMaHIbI B OOIIHiA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE TIPOEKThI, OLICHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTHMHAIIBHOCTH, MMPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJISITh  MO3UTHUBHOE  CTPATErMYECKOE TMOBEACHHE B  PA3JIAYHBIX
CUTYAaIUsIX, IPOSIBIIATH TBOPUECTBO U BOOOPaXKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHble YHHBEpPCAJbHbIE Y4eOHbIE elCTBUA

Camoopranusamnus:

WCIIOJIB30BaTh OWOJIOTMYECKHE 3HAHWS I BBIIBJICHUS MpPOOJIeM U UX
PEIICHUSB KU3HCHHBIX M YICOHBIX CUTYAIIHSX;

BBIOMPATh HA OCHOBE OMOJOTUYECKUX 3HAHUH 11EJIEBbIC U CMBICIIOBBIC YCTAaHOBKH
BCBOMX JICHCTBHSX U MOCTYMKAX MO OTHOIICHHIO K )KUBOU MPUPO/IE, CBOEMY 370POBBIO H
3I0POBBIO OKPY>KAOIIIHX;

CaMOCTOSTEIIbHO OCYIIECTBIISITh ITO3HABATEIBHYIO JICATCIIbHOCTh, BBISBIISATH
npoOiemMbl, CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIE 3aJladyd B 0Opa30BaTEIbHOU
NEATESILHOCTH W KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEIIbHO COCTaBJIATH IUIAH PEIICHUS MPOOJIEMBbI C YIETOM HUMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JlaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacIIMpATh PAMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIM;

nenaTh OCO3HAHHBIN BBIOOD, apryMEeHTUPOBaTh €ro, OpaTh
OTBETCTBEHHOCTh3a PEIICHHCE;



OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO HIUPOKOM 3PYIUIIUN B Pa3HbBIX
o0nacTsX 3HAHMM, MOCTOSHHO TIOBBIIIATH CBOW OOpa30BaTENbHBIA W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallHUsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/ICTh HaBBIKAMH IMO3HABATEIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX ITPOLIECCOB, UX PE3YyJbTATOB U OCHOBAHWM, UCIOJIb30BAThH
npu€MbI peJIEeKCUU 1JIs1 OLIEHKH CUTYalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLICHMBAaTh PHUCKA M CBOEBPEMEHHO IIPUHUMATh PELIEHHS 110 WX
CHIKECHMIO; NPUHMMATh MOTHBBI M apryMEHTBl JPYTMX IPU aHAJIU3€ pe3yJbTaToOB
NEATEITBHOCTH.

IIpunsaTHe ceds U APYrUx:

MIPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX IPU aHATIU3€E PE3YJIHTaTOB
JEATEeIIbHOCTH;ITPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIMIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO o 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crnenuduyeckue majig ydyeOHoro mnpenmera «buosorusi» HaydHbIE
3HaHMUSA, YMEHUS UM CHOcoObl JAEWCTBMA 1O  OCBOGHHUIO, MHTEPHpPETALUH U
npeoOpa3oBaHUI0 3HAHUM, BUABl JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS M
NPUMEHEHUI0 3HAHUW B PaA3IMYHBIX YYEOHBIX CHUTyalMsX, a TaKkKe B PEaTbHBIX
KU3HCHHBIX CHUTyallUsiX, CBsA3aHHBIX ¢ Ouonorueii. B mporpamme mpenMeTHbie
pe3ynbTaThl MPEACTABICHBI IO TOaM O0yUEHHUS.

[IpenmetHble pe3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus» B 10
KJiacce

JIOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECTE€ W POJH OUOJIOTMM B CHCTEME HAy4YHOTO
3HAHUS €CTECTBCHHBIX HayK, B ()OPMHPOBAHWHM COBPEMEHHOH €CTECTBCHHO-HAYYHOU
KapTUHBI MHpa W HAYYHOTO MHPOBO33PCHHUS, O BKIAJC POCCHUCKUX W 3apyOCKHBIX
yu€HBbIX- OMOJIOTOB B  pa3BUTHE OWHONOTHM,  (PYHKIMOHAJIBHONH  TPaMOTHOCTH
YeJIOBEKa IS PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpPhIBATh COJIEPKaHNE OMOJIOTMUECKUX TEPMHUHOB U TOHATUINA: KU3Hb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BElIEeCTB M MpEeBpallleHue dYHEPruu), TOMEOCcTa3
(camoperynsiius), ypOBHEBash OpraHU3AIMs KUBBIX CHCTEM, CAaMOBOCIPOHM3BEIICHUE
(perpoyKInsi ), HaCJAEACTBEHHOCTh, H3MEHIMBOCTh, POCT M Pa3BUTHE;

YMEHHE WU3JaraTh OWOJIOTUYECKHME Teopuu (KJIETOYHAs, XPOMOCOMHas,



MyTallMOHHAsI, HEHTpajIbHasi JOorMa MOJIEKYJsIpHON Ouosiorun), 3axonsl (I'. Mennens,

T. Moprana, H.M. BaBumoBa) um ydeHus (0 ULEHTpax MHOrooOpasus u
IPOUCXOXKIEHUS KyIbTypHbIX pacteHud H.M. BaBunoa), ompenensiTh I'paHUIBl HX
NPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHE BIAJETh  METOAAMM  HAyYyHOro  IO3HAHUS B  OHOJOTHU:
HAOJIIOJICHUE U ONHUCAHME >KHUBBIX CHCTEM, IPOLIECCOB U SIBJICHUM, OpraHMU3alus u
IpoBeJCHHE OHOJIOTUYECKOTO HSKCIEPUMEHTA, BBIABMKCHHE THIOTE3bl, BBIABICHUE
3aBUCHUMOCTH MEXJy MCCIEAYEMbIMH BEJIMYMHAMH, OOBICHEHHE IOJIyYEHHBIX
pe3yabTaTOB, HCMIOJb30BAHHBIX HAYYHBIX MOHSITHHA, TEOpPUH W 3aKOHOB, yMEHHE
JieJ1aTh BBIBOJbI HA OCHOBAaHUM MOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICISATh CYILICCTBECHHBIE pPU3HAKU BHPYCOB, KJIETOK
IPOKAPUOTH FYKAPHUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH
IpoLEeccoB: OOMEHa BELECTB W MPEBPALLEHUS SHEPruu B KIETKe, (OTOCUHTE3A,
IUTACTUYECKOTO ¥ DHEPTeTUYeCKOoro OoOMEeHa, XEMOCHHTEe3a, MHUTO3a, Meno3a,
OIIOIOTBOPEHUS, PAa3MHOKEHMSI, UHIUBUAYAIbHOIO Pa3BUTHUS OpraHu3Ma (OHTOIEHE3);

YMEHHE TMPUMEHSATh MOJNyYEHHBIC 3HAHHUS M7 OOBSCHEHHS OMOIOTHYECKUX
IPOLIECCOB U ABJICHUH, JIJIsl IPUHATUS NPAKTUUECKUX PELICHUM B OBCEIHEBHON KU3HU C
HEeNbI0 oOecredeHnsi 6€30MacCHOCTH CBOETO 370POBbS U 3I0POBbSI OKPYKAIOIIUX JIIOJIEH,
COONIOACHHUST HOPM TIPaMOTHOTO TIOBEJIEHUS B OKpYXKarolled NpUpOJHON cpene,
NOHMMaHHE HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTH)KEHUHW COBPEMEHHOW OMOJOTMM U
OMOTEXHOJIOTUI IS PAIlMOHATIBHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE PelaTh 3JEMEHTapHble TeHETUYECKUE 331aUul Ha MOHO- U JTUTHOPHUIHOE
CKpEIIMBaHMEe, CIEIUICHHOE HacJelIOBaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHU JUIs MIpeIcKa3aHusl HaclleOBAHUS PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh JA0OpPATOPHBIE W MpaKTHUYECKUEe paboThl, CcOOJI0AAThH
npaBuiia Mpu padoTe ¢ y4eOHBIM U Ja00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OICHMBATh M  HWHTEPIPETHPOBATh  HUH(pOpMAIHIO
OMOJIOrMYECKOTO COJAEpKaHMsI, BKIIOYAIOIIYIO TCEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX
HMCTOYHUKOB (CpeJCcTBa MaccoBOM uWH(MOpMAIMU, HAyYHO-TIONMYJISIPHBIE MaTepHallbl),
OTUYECKHE aCMEeKThl COBPEMEHHBIX HCCICOBAaHWA B  OHWOJOTHH, MEIHUIINHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHuUs, 0000mas
OMOJIOrMUYECKYI0 MH(QOPMAIUI0 U3 HECKOJIbKUX HCTOYHUKOB, IPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIC pe3yabTaThl OCBOCHUS y4eOHOTO npeaMeTa
«buonorus» B 11 kiacce JOIKHBI OTPAKATD:

c(OpPMUPOBAHHOCTh 3HAHUI O MeCTe U PO OMOJOTHMH B CHUCTEME HAy4YHOTO
3HAaHHUS €CTECTBCHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTHHBl MHpa W HAyYHOTO MHPOBO33PEHHUS, O BKIAJEC POCCHUHCKUX U 3apyOeKHBIX
yu€HbIX- OMOJIOTOB B  pa3BUTHE OWONOTHM,  (PYHKIMOHAJIBHONH  TPaMOTHOCTH
YeJioBeKa IS PEIICHHUs KU3HEHHBIX 3a/1a4;

YMCHHC PACKPBIBATH COJCPIKAHUC OMOJIOrNYECKUX TCPMHUHOB H MMOHSTHH: BH/,



MONyJISAIUs, TeHO(OH, OHBOJIONMS, JABWXKYIIHME CHIbl  ((PaKTOphl) DBOJIIOIUU,
IPUCIIOCOOICHHOCTh ~ OPTaHW3MOB, BHI000pa3oBaHUE, 3KOJOTHYECKHE (PaKTOPHI,
IKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEAYIEHTHI, IIeMH MUTaHUsS, DKOJOTHYEeCKast
nMpaMujia, OuoreoreHos, ouocdepa;

yMEHHE H3JaraTh OHojormueckue Teopun (dBomornuonHas teopust Y. dapsuna,
CUHTETUYECKass TEOpHUs OHBOJIOIUHU), 3aKOHbI U 3aKOHOMEPHOCTH (3apOBIIIEBOIO
cxoncrBa K.M. bapa, uepenoBaHus IIaBHBIX HAIpaBJICHWW M IyTed 3Bosronuu A.H.
CesepuioBa, yuenuss o Ouochepe B.M. Bepnanackoro), ompenensiTb TpaHUIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BJAJeTh  METOJAaMH  HAyYHOTO  TO3HAHUA B OHOJIOTHM:
HAOIOJICHUE U OMHUCAHHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUN, OpraHU3alus u
pOBeIeHHEe OUOJOTMYECKOTO HKCIIEPUMEHTA, BBIABMKEHUE THUIOTE3bl, BbISBICHUE
3aBUCUMOCTH  MEXIYy HCCIEIyeMbIMH BEIUYMHAMHU, OOBACHEHHE MOJYYCHHBIX
pE3yNbTaTOB, HWCIOJIB30BAHHBIX HAYUYHBIX MOHSATHA, TEOpUA U 3aKOHOB, yMEHHE
JienaTh BBIBOJBI HA OCHOBAaHUU MOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUA OHOJIOTHYECKUX
OOBEKTOB:  BHUJAOB, MONYyJSALUUN, MPOAYLEHTOB, KOHCYMEHTOB,  PEIyLICHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTHM  TPOIIECCOB:  HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOrOo 0TOOpa, BUA000pa3oBaHMs, MPUCIOCOOIEHHOCTH
OpPTaHU3MOB, JEHCTBHS IKOJOTHYECKUX ()AaKTOPOB HA OPTaHM3MBI, MIEPEHOCA BEIIECTB U
MOTOKA PHEPTrUu B IKOCHUCTEMax, aHTPONOTEHHBIX M3MEHEHHUW B SKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB MOMOTCOXUMUIECKIX ITUKIIOB B Onocdepe;

YMEHHE TNPUMEHSTh TOJNyYeHHBIC 3HAHHUS HJs OOBSCHEHHS OMONIOTHYECKUX
MPOLIECCOB U SABJICHUM, JUTsl IPUHSITHS MPAKTUYECKUX PEIICHUHN B TOBCETHEBHOMN KU3HU C
IENbI0 0OecTiedeHns: Oe30MacHOCTA CBOETO 3/I0POBbSl U 3[I0OPOBBSI OKPYXKAIOIINX JTIOJICH,
COONIOACHUST HOPM TIPaMOTHOIO TIOBEAEHUS B OKpY)Kawlled MNpUpOAHON cpene,
MOHMMaHHE HEOOXOJUMOCTH UCTIOIb30BaHUS JTOCTH)KCHUN COBPEMEHHOW OMOJIOTHU ISt
PaIlMOHAIBHOTO MPUPOIOTIONBE30BAHMS;

yMEHHUE pemaTh 3JIeMEHTapHbIe OWOJIOTMYECKUE 3aJaud, COCTABISATH CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LU MUTaHUsA);

yMEHHUE BBIMONHATH JabOpaTOpHbIE M TMpaKTHUYEeCKHuEe paboThl, COOIIOIATh
npaBuiia Mpu padoTe ¢ y4eOHBIM U JJa00OpaTOPHBIM 000PYI0BaHUEM;

YyMEHHUE KPUTHYECKH OICHWBATh W  HWHTEPIPETHPOBATH  WH(OpMAIUio
OMOJIOTUYECKOTO COJIEP KaHMsI, BKJIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX
MCTOYHUKOB (CpelacTBa MaccoBOM uWH(MOpMaIMU, HAy4YHO-TOMYJISIPHBIE MaTepHualibl),
paccMaTpuBaTh IIO0ATBHBIC IKOJOTUUECKHE TPOOIEMbl COBPEMEHHOCTH, (hOPMHUPOBATH
110 OTHOIICHHIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHE CO3/l1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHUs, 00001Ias
Ononornyeckyo MHGOPMAIUI0 M3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIH30BAThH
NOHATUIHBIN anmapat OMOJIOTHH.



COIAEPXKXAHHUE KYPCA BUOJIOT' NN

10 KJIACC

Tema 1. Buojsiorusi kak Hayka

buonorus kax Hayka. CBsi3b OWOJOTHM C OOIIECTBEHHBIMH, TEXHUYCCKUMU
U IPYyTUMH €CTECTBEHHBIMHU HayKaMH, (priiocodueit, STUKOM, SCTETUKOMN U paBoM. Poiib
Ovonorun B (GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meroabl MO3HAHMS KUBOW MPUPOIBI (HAOMIOJIEHHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, KiaccCupuKals, MoIeIMpOBaHIE, CTaTUCTHUECKas 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konbuos, J[x. Yorcon u ®@. Kpuk.
Tabauybl u cxemol: «MeToabl NO3HAHWA }KUBOW NPUPOAbI».

Jlabopamopuvie u npakmuueckue padoomoi:
[Ipaktruueckas padorta Ne 1. «Mcnosnb30BaHne pazauuHbIX METOJ0B IPHU U3YYECHHUH

OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble ccTEMBbI U UX OPTraHU3ALUA

XKusble cucteMbl (OMOCHCTEMBI) KaK NpeaMeT u3ydeHus Ouonoruu. OTianume
YKUBBIX CHCTEM OT HEOPIaHUYECKOU MPUPOJIBI.

CgoiicTBa OmocucTeM U UX pa3zHOOOpasue. YPOBHU OpraHu3alid OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTreoeHOTHUECKu ), OnOC(hEepHBIi.

Hemoncmpauuu:
Tabauybl u cxembl: «OCHOBHbIE MPU3HAKM XKU3HWY, «YPOBHU OPraHM3aLmm XK1UBOWM
npupoabI».

ObopydosaHue: moaenb monekynol AHK.

Tema 3. XuMunuyeckuii cocTaB M CTpOEHUE KJIETKH

XUMHAYECKUN COCTaB KJIETKA. XHWMHUYECKHUE DIIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKINUK BOABI U MUHEPAJIBHBIX BEIIECTB B KJeTKe. [loniep;kanmne ocCMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTtpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbI OEJTKOBOM MOJIEKY/bl (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue QyHkIuu OEIKoB.

depMeHTHl — Ouosornueckue kKaraiuzatopbl. CTpoeHue QepmeHTa: aKTUBHBIN
HEeHTp, cyocTpatHas crnenuuaaocts. Kodbepmentsl. Butamunbl. Otnnuust hepMeHTOB



OT HCOPIraHNMYCCKUX KaTaJlnu3aTopoB.

VYrneBoabl: MOHOcaxapuibl (TJIOK03a, pubo3a U J1e30KcHpub03a), AUcaxapHibl
(caxapo3a, JlakTo3a) W  MoOJMCaxapuabl  (Kpaxmaja, TJMKOIeH, IeJUII0JI03a).
buonornueckue GyHKIIUU yTICBOIOB.

Jlunuaer: Tpurnuuepusl, pocdomunuasl, crepounsl. ['unpodunsHo-ruapoPoOHbIE
cBoiicTBa. buonornueckue ¢yHkiuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JUNUA0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsr: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIIEMHOBBIX
kucnot. Crpoenue u pynkuuu [JHK. Crpoenne u ¢pynkunu PHK. Buger PHK. AT®:
CTpOEHHE U (QYHKIUU.

[uTonorus — Hayka o knetke. Kiietounast Teopusi — npuMep B3aUMOJEHUCTBUS UAEH
¥ (GaKTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUCHHS KICTKH.

Krnerka kak nenoctHas kuBas cucrema. OOniyMe npu3HAKW KIETOK: 3aMKHYyTas
HapyxHast MeMOpaHna, Monekyibl JIHK kak renernueckuil anmapaT, cUCTEMa CHHTE3a
Oenxka.

Tunsl KJIETOK: SyKapuOTHUYEcKas M MHpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
MpoKapuoTHdeckon kieTku. Kiierounas crenka 6akrepuid. CTpoeHHE 3yKapuOTUUYECKOU
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKa, TIJIMKOKAJIHKC,
ux ¢ynkuuu. Ilmazmatuyeckas memOpana, e€ cBoiicTBa M (QyHkuuu. Lluromnazma
u e€¢ opraHouasl. OgHoMeMOpanHble opraHoujsl kietku: DIIC, anmapar ['ombmxwu,
au30combl.  [lolyaBTOHOMHBIE OpPraHOMJbI  KJIETKH: MUTOXOHAPWUH, IUIACTH]IBI.
[TpoucxoxieHrne MUTOXOHApUNA U IIacTua. Buasl mnactua. HememOpaHHble OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJIUA, PECHUYKH, XTYTUKH. DyHKUIUU
OpraHOMJIOB KJIETKH. BKitoueHus.

Snpo — perynasTopHbld 1eHTp kieTku. CTpoeHHe siapa: siaepHas 000J04YKa,
KapuoIU1a3Ma, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIeCTB B KJIETKE.

Hemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.

Jluazpammel: «PacupeneneHue XUMMHUUYECKUX DJIEMEHTOB B HEXHBOUW MPUPOILY,
«PacrnipenieneHne XMMUYECKUX AJIEMEHTOB B 'KUBOW MTPUPOJIEY.

Tabauybl u cxemsbl: «lepnogmyeckas Tabnmua XUMWUYECKUX SNEMEHTOBY,

«CTtpoeHue MOJEKylIbl BoHb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl OelKay,
«Ctpoenue pepmentar, «Hykmnennossie kuciotsl. JIHK», «Ctpoenue monekynst ATO»,
«CTpoeHue 3yKapuoTHYECKOU KIETKW», «CTpoeHUEe >XKMBOTHOM KIIETKH», «CTpoeHHE
pacTUTEILHOM KJIETKH», «CTpOeHHE MNPOKAPUOTHYECKOU KiIeTKu», «CTpoeHHe sapa
KIIETKW», «YTIE€BObIY, «JIumuap.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyJIOBaHWE HJisi TPOBEICHUS
HaOJTIOJICHUM, W3MEPEHHM, JOKCIEPUMEHTOB, MHKPOIpEIapaTbl PacTUTEIbHBIX,



ZKNBOTHBIX 1 6aKT€pI/IaJIBHBIX KIJICTOK.

Jlabopamopuvie u npakmuueckue padoomoi:

JlabopatopHas padota Ne 1. «M3ydyeHue KaTaIUTHUECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuUMepe aMuIIa3bl UK KaTalasbl).

Jlaboparopnas padota Ne 2. «M3yyeHue cTpoeHHs KIETOK PACTeHU, ’KUBOTHBIX U
OaxTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENIapaTax U UX OMMCAHUECY.

Tema 4. /KuzHeaesITeJIbHOCTDH KJIETKHU

OOmeH BemecTB, WM MeETa0oMu3M. AcCUMWISIHS (TUIACTUYECKUA OOMEH)
U JUCCUMWIIALIMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI E€IUHOTO IIpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BELIECTB M OSHEPrUM B IMOHMMAaHUU
MeTabonmu3ma.

Tunbr oOMeHa BemiecTB: aBTOTpodHBIH U TeTeporpodHbd. Pons depmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TeMHoBasi ¢asbl doTocunreza. Peakiuu doTocuHresa.
O¢ddextuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A JJIA )KU3HU Ha 3emiie. BiusHue
YCJIOBUM cpelpl Ha (POTOCHHTE3 M CIIOCOOBI TMOBBIMICHUS €r0 MPOJAYKTUBHOCTU
Y KYJIbTYPHBIX pacCTCHUI.

XeMocHHTE3. XeMOCHUHTE3UPYIONINE OaKTEpUU. 3HAUCHUE XEeMOCUHTE3a JUIsl )KU3HU
Ha 3eMJI€.

OHepreTuueckuii oOMeH B KJeTke. PacuiemieHne BelIeCcTB, BbIIEICHUE
U aKKyMYJIMPOBaHUE 3HEPIUM B KJIIETKE. JTallbl SHEPreTUYeCKOoro oOMeHa. [ mukonms.
bpoxenne u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KIECTOYHOE JIbIXaHHE.
OxucnutensHoe GpochoprnrpoBanue. IPGHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakiuu matpuuHoro cuntesa. I'enernueckas uapopmanus u JHK. Peanuzamnus
reHeTH4Yecko uHpopManum B KJIeTKe. ['€HeTMYecKHil KO W €ero CBOMCTBA.
Tpanckpunius — marpuuHbiii cuate3 PHK. Tpancnsmus — 6GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Poias pubocom B OMocuHTE3€e Oernka.

Hexnerounsle Qopmbl KU3HM — BUPYCHL. VIcTOpHsi OTKpBITUS BHUPYCOB
(A.H. Wanosckuit). OCOOEHHOCTH CTPOCHHUS M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bose3snu pacteHuii, >KMBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIE BUPYCAMH.
Bupyc wnmmynonedunura dvemoeka (BUY) — Bo3Oymautens CIIN[a. OOpartHas
TPaAHCKPUIMIUs, peBepTa3a u uHTerpasa. [Ipoduiiaktuka pacnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHU.

Hemoncmpayuu:
Ilopmpemwvi: H.K. Konbros, JI.1. UBanosckuii, K.A. TuMupszes.
Tabauuybl u cxembl: «Tunbl NUTaHUA», «MeTabonusm», «MUTOXOHAPUAY,

«JHepreTuyeckuii  oOMeH», «Xioporact», «®Dotocuntesy, «Crtpoenue JIHK»,
«CtpoeHue u (QyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HeTHYeCKHil Komy,
«Bupyce», «bakrtepuodarn», «Ctpoenune u xu3HeHHbIM 1K Bupyca CIIM/la,
oakTepuodaray, «Pemmukarus JTHK.

ObopydosaHue: mogenun-annankaumm «YasoeHne [AHK un  TpaHckpunuma»,



«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHe U MHAUBHAYAJbHOE PAa3BUTHE OPTaHU3MOB

Kierounsrit Mk, WK )KU3HEHHBIA UK KIeTku. MaTepdasza u mutos. Ipoieccsr,
npoTekaronme B uHTepdaze. Permkamums — peakius matpudHoro cunre3a JHK.
Crpoenre XxpoMocoM. XpOMOCOMHBIN Ha0Op — KaproTHM. JIUTUIOUIHBIA U TalIOUIHbIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. l[uToNOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHIUBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue kinetkn — Muto3. Ctagun Mutosa. IIporeccel, mpoucxoasaime Ha pa3HbIX
CTaJusIX MUTO3a. brosornyeckuii CMbICI MUTO3A.

[Iporpammupyemasi TuOeIb KISTKH — aromnTo3.

dopMBl pa3MHOXKEHHMS OpPraHM3MOB: Oecrosioe W moJjioBoe. Buabl Oecmoiioro
pa3MHOXKEHUS: JIeJIGHHWE HaJIBOE, II0YKOBAaHHME OJIHO- M  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BETETAaTUBHOE pa3MHOXKeHue. VICKyCcCTBEHHOE KIOHUPOBAHHE
OpraHU3MOB, €0 3HAYEHUE ISl CENICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJOTO.

Meiio3. Cragum wMeiio3a. Ilpouecchl, mpoucxonsiiye Ha CTagusx Menosa.
[ToBenenue xpomocom B Meiio3e. Kpoccunrosep. buosmornueckuii cMbICT U 3HAUCHHE
Meio3a.

["ameTorenes — mpormecc o0pa30BaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lojoBbIe
JKeJe3bl: CEeMEHHUKU U sSsudHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTo3ou, SHMIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOCHHOCTH CTPOCHHS
SUIIEKJIETOK U criepMaTo3ouaoB. OmiogorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3Buthe  (OHTOTEHE3). OMOpUOHAIILHOE  Pa3BUTHE
(amOpuorenes). Jtanbl AMOPUOHAIBHOTO PAa3BUTHUS y TIO3BOHOYHBIX >KUBOTHBIX:
npoOiieHue,  TacTpyyslusi,  OpPraHOIeHE3. [TocTamMOproHaIBHOE ~ pa3BUTHE.

Tunsl NOCTAIMOPUOHAILHOTO Pa3BUTHS: MpsIMOE, HempsMoe (JUYMHOYHOE). BiumsHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIE
YPOACTBA.

Poct n pa3zButue pacrennii. OHTOreHe3 [IBETKOBOTO PACTEHUA: CTPOCHHUE CEMEHH,
CTaJU¥ Pa3BUTHS.

Jemoncmpavuu:

Tabnuyer u cxemovl: «DOpPMBI  pa3MHOXKEHUS  OPraHU3MOBY», «JIBoitHOE
OTUIOJIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE pa3sMHOXKEHUE PACTCHUN,
«Jlenenue kineTku 6akTepuity, «CTpoeHue MOJIOBBIX KIETOK», «CTPOECHUE XPOMOCOMBI,
«Knerounbiii mukn», «Pemmukanus JHK», «Muto3y», «Menosy, «lIpsamoe u Henpsmoe
pa3BuTue», «l'aMeToreHe3 y MIICKONUTAIOMINX M YelIOoBeKa», «OCHOBHBIE CTaJauU
OHTOTI'CHE3a.

Obopyoosanue: MUMKPOCKOT, MUKPOMpENapaThbl «CniepMaTo30uasl
MJICKOMUTAIOMIETO», <« SHleKiIeTka MieKkonuratomero», «KapuoknHes B KieTKax
KOpEIIIKa JIyKa», MarHuTHas MoJeib-aniuinkamnus «Jlenenue knerkm», moxaens [JHK,
MoOJieTb MeTa(azHOU XPOMOCOMBI.



Jlabopamopnvie u npakmuueckue padoomol:

JlabopatopHuas padora Ne 3. «HabGmrogeHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpOIIpEIapaTax.

JlaGoparopnas pabora Ne 4. «M3yueHue CTpOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieacTBeHHOCTb M U3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun TeHeTUKH. McTopus pa3BUTHS T€HETUKHU. Poip muTOIOTHH
¥ YMOPHOJIOTHH B CTAHOBJICHUU TE€HETUKU. BKIag poCCHICKUX ¥ 3apyOCKHBIX yUEHBIX
B pa3BUTHE T€HETUKH. MeTonbl TeHeTUKHU (TUOPUAO0JOTUYECKUN, [TUTOTCHETUYECKUH,
MOJIEKYJISIpHO-TeHeTHYEeCKUil). (OCHOBHBIE TE€HETUYECKHE TMOHATHSA. [ eHeTmyeckas
CUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIINBAHUMN.

3aKOHOMEpPHOCTH HAcJeI0BaHUsl MPU3HAKOB, YyCTaHOBIEHHbIe [. Menzaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH €AMHO00pa3usi TUOPHUI0B MEPBOTO MOKOJICHHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MITOTE3a YMCTOTHI raMeT.
[TonHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe cKpelyBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS TMPU3HAKOB.
[{utoreHeTuyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHUs.  AHAIU3UPYIOIIEE
cKkpemuBanue. Mcnonb30BaHWE AaHATU3UPYIOLIETO CKPEIIMBAHUSA Ul OIpPEIEIICHUS
TE€HOTHIIA OCOOU.

CuermsieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mno cuenjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapymieHne ciuerieHust reHOB B PE3YJIbTaTE KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUsI HACIIECACTBEHHOCTH. | €eHETUUECKHE KapThl.

I'enetunka mnosma. XpOMOCOMHOE OIpeaesieHUue Imona. AyTOCOMBI M IOJIOBBIE
XpoMOCOMBI. ['oMOraMeTHbIE U TETEPOraMETHBIE OpraHu3Mbl. HacnenoBanme nprus3HaKkoB,
CUETUICHHBIX C TIOJIOM.

N3menunBOCTh. BUaBl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HAcIeACTBEHHAas. Poib
Cpelbl B HEHACJICJCTBEHHON WM3MEHYMBOCTH. XapaKTEPUCTHKA MOIUMDUKAITMOHHON
W3MEHYMBOCTH. BapuannoHHBIM PO W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KommuecTBeHHbIE U KaUECTBEHHbIEC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MO (DUKAIIMOHHOW U3MEHUUBOCTH.

HacnenctBennasi, WwWiIM TEHOTUNIMYECKAs, W3MEHYMBOCTh. KomOMHaATHBHAs
M3MEHYMBOCTh. Mel03 U MOJ0BOM MPOILIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
Myrtanrionnass u3MeHYMBOCTh. Kiaccudukainus MyTanuid: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuuuHBl MyTanuil. MyTarenable  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSJ0B B HAcIeACTBEHHOM n3MeHnunBoctu H.U. BaBumosa.

BuesnepHnas HacieACTBEHHOCTh U U3MEHYMBOCTb.

I'eneruka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHEIOrMYeCKUi, OJM3HEIOBBIN, IIUTOTCHETUICCKUN, OMOXUMUYECKUN, MOJICKYIISIPHO-
F€HETUYECKU . CoBpeMeHHOE ONpeAeIICHUE TE€HOTHUIA! MOJTHOT€HOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonipto [I[P-ananu3a.
HacnencrBenHnie 3a001eBaHNs YeJIOBEKA: TEHHBIE 00JIE3HU, O0JIE3HU C HACJICACTBEHHOM



IPEIPACIIONOKEHHOCTBIO, XPOMOCOMHbIE Oose3HH. CoMaTHYeCKHEe U T'€HEepaTUBHbIC
myTtauuu. CTBoNOBbIe KiIeTKU. [IpuHLHMIIBI 310pOBOTO 00pas3a >KWM3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYEeCKHX Ooje3Hedl. Meauko-reHeTHIecKoe
KOHCYJIbTUPOBaHNE. 3HAYCHNE MEIULUHCKON T€HETUKHU B MPEAOTBPAILECHNN U JICUEHUU
TeHEeTUYECKUX 3a00JIeBaHUN YelloBeKa.

Jemoncmpavyuu:

llopmpemwi: I'. Mennennb, T. Mopran, I'. ne @Ppus, C.C. UYerBepuKOB,
H.B. Tumodeer-Pecorckuii, H.J1. BaBuios.

Tabnuyvt u cxemol: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 IUTOICHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IIUTOTCHETHYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBaHue», «lluTonornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Menos», «B3anmMoAeHUCTBUE aJuIeNbHBIX TE€HOBY», «l eHeThueckue
KapThl PACTEHUM, >XMBOTHBIX M YelioBeKa», «['eHeTmka monay, «3aKOHOMEPHOCTH
HAaCJIEJIOBaHUsI, CIIETUICHHOTO C MOJoM», «KapuoTUIbl YeloBeKa U KUBOTHBIX», «BUIIbI
U3MEHYUBOCTHY, «MoaudukarmonHas H3MEHYHUBOCTHY, «HacnenoBanue pesyc-
bakTopa», «I'eHeTuKa rpynn KpoBu», «MyTalimoHHass U3MEHUUBOCThHY.

ObopydosaHue: Mmoaenu-annavkaumm  «MoHOrMbpuaHoe  CKpeLwMBaHUE»,

«Henonnoe  nomuHupoBanue»,  «JluruOpuaHoe  ckpeuBanue»,  «llepexpéct
XpPOMOCOM», MHKPOCKOI M MHKporpenapar «/Iposzodpuna» (Hopma, mytauuu (Hopmbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

Jlabopamopnvie u npakmuueckue padoomol:

Jlabopatopnass pabota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y NIP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuass paborta Ne 6. «M3ydyenne MoaupUKAIIMOHHOW W3MEHUYMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO psifia U BAPUALMOHHON KPUBO».

JlaGoparopnas paborta Ne 7. «AHanu3 MyTanuid y Apo30(uibl Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

[Ipaktuueckas pabota Ne 2. «CocTaBiieHHe U aHAIU3 POJOCIOBHBIX YETTOBEKAY.

Tema /. Cesexniusi oprann3mMoB. OCHOBBI OHOTEXHOJIOTHH

Cenekuus Kak HayKa 1 IpoLecc. 3apoKACHUE CENEKIIMU U JOMECTUKALUA. Y UCHHE
H.W. BaBunoBa o 1eHTpax MPOUCXOKICHUS U MHOTO00pa3usi KyJbTYPHBIX PACTEHUH.
L{eHTphl NPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, IITaMM.

CoBpeMeHHbIE METOJIbl CEJIeKIIMU. MaccoBbIi U WHIUBHAYAJIbHBIH OTOOPHI
B CEJEKIMM pacTeHHl U >KUBOTHBIX. OIleHKa 3KcTepbepa. bBIu3KopocTBEHHOE
CKpelBaHue — HHOpUAUHT. Yuctas nuHus. CKpenuBaHue YUCTHIX JUHUN. ['eTeposuc,
win tHOpuaHas cuna. HepojacTBeHHoe ckpemmBanue — aytOpuauHr. OTmanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MoJy4yeHUE MOJUIIIIOUIOB.
JlocTrxkeHUs CeNeKIMn pacTeHUN, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buotexHonmorus kak oTpaciib MpoMu3BOACTBA. [ €eHHAsA UHXKEHEPHsl. JTalbl CO3/IaHUS
pexomOuHanTHOW JIHK m Tpancrennsix opranmsmoB. Kierounas wHXeHEpHS.

Knerounsie KyJabTypbl. MUKPOKIOHAJIIBHOE Pa3MHOXEHHE pacTeHud. KiioHunpoBaHue



BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJIOTUYECKHUE
u aTHdeckue npodsieMbl. 'MO — reneTnuecku MOANGUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. 1BaHoB.

Tabauysl u cxemwl: kapTa «L{eHTpBI IPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacteHui», «Ilopoabl IOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpPACTEHHID,
«Otnanénnas rudpuauzanus», «Padoter akanemuka M.®. Banosay, «llonumnouaus»,
«O0bekThl  OWoTexHosmorum»,  «Kierounsle  KyabTypel W KJIOHMPOBaHUEY,
«KoHCTpynpOoBaH#e U NEPEHOC TEHOB, XPOMOCOM).

ObopydosaHue: MYJSIKU TJI0JIOB M KOPHEIUIOAOB TUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit «CenbCKOX03sICTBEHHBIE PACTCHHUS.

Jlabopamopnsle u npakmuueckue padomul:

Okckypeust « OCHOBHBIE METOJIBI U IOCTHKEHUS CEIEKIIMU PACTEHUN U JKUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YYacTOK,
B TEIJIMYHOE XO35UCTBO, 1a00OPATOPHUIO0 arpOYHUBEPCUTETA WU HAYUHOTO LICHTPA)».

11 KJIACC

Tema 1. dBonoumnoHHaA 6uonorus

IIpeanochbUIKM BO3HUKHOBEHHSI DBOJIFOLIMOHHON TEOPUHU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BimsiHre 3BOIOLMOHHON TEOpUU Ha Pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CBunerenbctBa  3Bomtouuu.  IlaneoHTonmormyeckue:  MOCIEAOBATEIBHOCTH
NOSIBJICHHS BUJOB B MAJCOHTOJOTMYECKOW JIETONHUCH, NEpexXoaHble  (HOPMBI.
buoreorpaguyeckue: cxoacTBo U paznuuue GpayH u (Jop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA U pa3iuuds SMOPHOHOB pa3HbIX BUJOB
NO3BOHOYHBIX.  CpaBHMTENIBHO-aHATOMMYECKHE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
pPYIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXAaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX TMyTell Yy Bcex
OpraHU3MOB.

OpomonnonHasa teopus Y. Jlapsuna. [Ipeanocbuiky BOSHUKHOBEHUS JAapBUHU3MA.
JBuKkyuie cuibl 3BOJMIONMU  BUAoB 1o JlapBuHy (M30BITOUHOE pPa3sMHOXKEHUE
IpyU  OrPAaHUYEHHOCTH  PECYPCOB,  HEOMNpeAeN€HHAas  HM3MEHYMBOCTh, OOphOa
3a CyIIIECTBOBaHHUE, €CTECTBEHHBIH OTOOD).

Cunretrnueckas Teopust sBosmonuu (CTI) u e€ 0OCHOBHbIE TTOJIOXKEHHUS.

MuxkposBomronus. [Tonynsuusa kak equHUIA BUAA U SBOIIOLUN.

JBrxyiue cuibl (PaxTopbl) SBOITIOLUKK BUIOB B IpUpoje. MyTalmoHHBINA poLiece
¥ KOMOMHATUBHASA U3MEHYUBOCTD. [lomynsiinonHbIe BOJIHBI U Ipeiid reHoB. M3omsuus u
MUTPALIHSL.

EctectBenHbIi 0TOOp — HanpaBIsAomMiA (hakTop 3BoIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh  OpPraHU3MOB  KakK  pe3yJbTaT dBojtouud. [Ipumepsl



IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMOp(o3bl U UAMOAAANTALIUN.

Bun u Bunoo6paszoBanue. Kpurepuu Bujga. OcHoBHBIE (POpPMBI BUJI0OOPA30BAHHUS:
reorpauyeckoe, 3K0JI0rHIecKoe.

MaxkposBomoriusi.  dopmbl  3BomiouMu:  (uUIETHYECKas,  JAWBEPIreHTHas,
KOHBEPreHTHasi, apajiesbHas. HeoOpaTuMoCTh 3BOIIOLUN.

[IpoucxoxaeHue OT HeClEeUUAIUM3UPOBaHHBIX MpenakoB. Ilporpeccupyromas
crenranu3auus. AJanTuBHas pajuanus.

Hemoncmpayuu:

llopmpemuwi: K. JIunnei, XK.b. Jlamapk, Y. Jlapsun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkenb, @. Mromnep, A.H. Cesepiios.

Tabauywl u cxemol: «Pa3BuTHE OPraHUYECKOTO MUpa Ha 3eMIie», «3apoIbIiiu
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukc», «Popmbl OOPHOBI 32 CYIIECTBOBAHUEY,
«EcrecTtBeHHbIN 0TOOpPY», «MHOrooOpa3ue COpToB pacTeHuit», «MHoroodpasue mopo
KUBOTHBIX», «llomynsiuun», «MyTalMOHHAs HW3MEHYUBOCTBY, «APOMOPPO3bI»,
«Unuoananrarumny, «O0Imas aerenepanus», «JIBmwkynme cuibl 3Boonuny, «Kapra-
cxema wMmapmpytra nyremectsus Y. Jlapsuna», «bopbba 3a cyliecTBOBaHHEY,
«[IpucnocobaeHHOCTH OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«DKOJIOTUYECKOE BUA00OPA30BAHUEY.

Obopyoosanue. KOJJIEKLHS HACEKOMBIX C Pa3IMYHBIMM THIIAMH OKpPAaCKH, HAOOp
IJI0OJIOB M CceMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HAamNpaBJICHUsS HBOMIOLUNY», O00BEMHas Moxaenb «CTpoeHue
T'OJIOBHOI'O MO3T'a II0O3BOHOYHBIX Y.

buoreorpaguyeckas kapra Mupa, KOJeKus «PopMbl COXPaHHOCTH UCKOMAEMbIX
JKUBOTHBIX W pacTeHuid», Monenb ammmkanusa «llepekpéct Xpomocom», BIIaKHbBIE
npenapathbl «Pa3BUTHE HACEKOMOTo», «Pa3BUTHE JSATYLIKW», MUKPOIpPENapar
«/Ipo3oduna» (Hopma, MmyTaunu GOpMbl KPbUIbEB U OKPACKH TETIA).

Jlabopamopnsle u npakmuueckue padomol:

Jlabopatropnas pabota Ne 1. «CpaBHeHHe BUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIO».

JlaGoparopHass pabora Ne 2. «OmnucaHwe MNPUCTIOCOOJICHHOCTH OpTraHU3Ma
1 €€ OTHOCUTEIHHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHU HA 3emuie

JloHaydHbIE TIPEACTABICHHUs O 3apOXKICHUM JKW3HHW. HayuHbple runoressl
BO3HMKHOBEHUS KM3HU Ha 3emiie: abuoreHe3 M maHcrnepMusi. XuMUYECKasi BOJIIOLIMSL.
AOGUOreHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPKACHUE XUMHUUYECKOM HBomtouuu. HadanbpHble d3Tanbl  OUOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHUE MPOTOKIETKU. IlepBble kietkn u ux ssomonusa. dopmuposBanue
OCHOBHBIX I'PYIIN KUBBIX OPIraHU3MOB.



PazButue xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxelckas
U poTepo3orickas dpbl. [laneo3oiickast spa u e€ nmepruoabl: KEMOPUNHCKUH, OPJIOBUKCKHM,
CUIIypUNCKNN, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KcKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepucTuka KiuMaTa W TIeoJIOTMYECKUX mpoueccoB. (OCHOBHBIE 3Tarbl
HBOJIIOIIUU PACTUTEIIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl Yy paCTEHHM U JKUBOTHBIX.
[TosiBnenue, paclBET U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxeHue HIBOOLUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DOBOJIIOLMSA 4YENIOBEKa. AHTpOIONOrMA Kak Hayka. Pa3BuTue mpeacTaBiICHHM
O MPOUCXOXKJACHUH YeloBeKa. MeToibl u3ydyeHus aHTponorenesa. CXoaCcTBa U pa3andus
YEJIOBEKA U JKUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBrxymue cuibl (pakTopbl) aHTpornoreHne3a. HaciencTBeHHass U3MEHYHMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HMU, W3TOTOBJICHUE OPYIUN Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM M BETBH JBOJIOLMHM YEJIOBEKA: ABCTPAJIONUTEKH, UYenosek
yMeJblid, YenoBek NpAMOXOodiui, YenoBek HeaHIepTAIbCKUM, UenoBeK pa3yMHBIN.
Haxonku vckomaemMbIX OCTAaTKOB, BPEMsI CYLIECTBOBAaHHMsS, 00JIACTh PacHpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3Ta, 00pa3 XKU3HU, OPYIUS.

Yenoseueckne packl. OCHOBHbIE OOJBIIME pachl: €BpONEOH]IHAsA (eBpa3uiicKas),
HErpo-aBCTpaJIOUIHAS (PKBATOpUAJIbHAS), MOHTOJOMIHAS (a3MaTCKO-aMepUKaHCKas).
UepTbl MPUCHOCOOJICHHOCTH TMPEJCTABUTEIEH YEIOBEUECKHX pac K YCIOBUAM
CyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma.

Jemoncmpavuu:

Ilopmpemuwi: @. Penn, JI. [Tactep, A.1. Onapun, C. Muinep, I'. FOpu, Y. JapBuH.

Tabnuuyer u cxemwl: «Bo3nukHOBeHHe COJTHEUHOM CHUCTEMEI», «Pa3Burune
opraHuueckoro  mupa»,  «PacturenbHas — KiIeTka», <« KUBOTHas  KJETKay,
«IIpokapuotnueckast kieTka», «CoBpeMEHHasi CHCTeMa OpPraHUYecKOoro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bIHY,
«OCHOBHBIE MeCTa MaJICOHTOJIOTMYECKUX HAXOJ0K MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/peBHenmme moam», «lpeBHne mrogm», «llepBble COBpeMEHHBIE  JTHOAWY,
«HenoBeueckue pach».

Obopyoosanue: mynsbku «IIpoucxoxkaenrue denoBeka» (OIOCTBI aBCTpaJONHUTEKA,
MUTEKAHTPONa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTKU WM W300paKeHHs] KaMEHHBIX
Oopyaud  TEpBOOBITHOTO  YEJIOBeKa  (KaMHHU-YOIIeEphl, pyOuna,  ckpebia),
reOXPOHOJIOTHYECKass Tabnuia, Koulekiusa «DOopMbl COXPAHHOCTH HMCKOTAEMBIX
JKUBOTHBIX U PACTCHUIN».

Jlabopamopuvie u npakmuueckue paoomoi:
[Ipaktnueckass pabora Ne 1. «lM3ydyeHue HUCKOMaeMbIX OCTaTKOB PpaCTEHHM
Y KUBOTHBIX B KOJUIEKLIHSIX).



DKcKypeus «IBOJIOLHS OPraHUYECKOro MHUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYUHBIN
WJIM KpaeBeIUECKUI My3eil).

Tema 3. Opranusmbl ¥ OKpPY:KaOLIas cpeaa

OKojorus Kak Hayka. 3aJadd M pPasfeisbl 3KOJOoruu. MeToasl KOJOTrM4eCKHX
UCCIIENOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYLIHAs, MOYBEHHas,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxomoruyeckux — (akTOpPOB:
abuoTnueckue, OMOTUUECKUE U aHTPOIOTeHHBbIE. JleficTBUE IKOJIOTUYECKUX (DAaKTOPOB
Ha OpPTraHU3MBI.

AbGuotnyeckue QakTophl: CBET, TeMIepaTypa, BIAXHOCTb. DoTonepuoausm.
[TpucniocoOnennst OpraHu3MoB K AEUCTBUIO aduoTHUecKUX (pakTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢dakTopel. Buiubl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, CcUMOMO3 U ero Qopmel. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTHUPAHCTBO, HaxJICOHMYECTBO). AMEHCaIu3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUWA JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU NOMyIsiun. OCHOBHBIE ITOKA3aTENN MOMYJISLUU:
YUCJIEHHOCTD, IIJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTB, IIPUPOCT, MUrpanud. JuHamuka
YUCJICHHOCTH ITONYJISIUU U €€ peryJIsausl.

Hemoncmpayuu:
Mopmpemei: A. Tymbonbat, K.®. Pynbe, 3. Fekkens.

Tabnuyer u cxemwi: xapta «lIpupognsie 30HBI 3emin», «Cpenbl OOWUTaHMS
OpranusmoBy»,  «@otonepuoausm»,  «llomynsauum», «3aKOHOMEPHOCTH  POCTa
YUCJIEHHOCTHU MOMYJISIUUA UHPY30puu-Tyhenbkny, «[luiensie enmy.

Jlabopamopnvie u npakmuueckue padoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pPacTEHUH
U3 Pa3HbIX MECT OOUTAHUN.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktraeckas pabota Ne 2. «Iloacd€r MIOTHOCTH MOMYJSANN Pa3HBIX BUOB
PaCTEHUI».

Tema 4. Coob1ecTBa U IKOJIOTHYECKHE CHCTEMbI
CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypsl OuWOILIEHO3a: BHUIOBas,
pOCTpaHCTBEHHAsA, Tpoduueckas (muieBasi). Buab-noMmunantel. CBsi3u B OMOIIEHO3E.
DKoJIOTUYECKUE CUCTeMBI (9KocucTembl). [loHsTHE 00 SKOCHCTEME 1 OMOTEOIIEHO3E.
OyYHKIIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: TTPOIYIICHThI, KOHCYMEHTBI, PEIYIIEHTHI.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUH B dKocucTeMe. Tpodudeckre (MUIeBbie) YPOBHU
skocucteMsl. [Iumesie 1ienu u cetu. OCHOBHBIC MTOKA3aTeNId YKOCUCTEMBI: OroMacca,



OPOAYKIHS. OKOJOTHYECKHE MUPAMHIbl: TMPOAYKIUH, YHCIEHHOCTH, OHOMAacCHI.
CBo#iCTBa 3KOCHUCTEM: YCTOMUHUBOCTh, CAaMOpETysiius, pa3Butue. Cykieccus.

[TpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTeMa XBOWHOTO
VI ITUPOKOIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIC HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOO3KOCHUCTEMBI.
buonoruueckoe u X03iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasHoobpazue kak (aktop ycTolumBOoCcTH d3KocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emIie.

Yyenune B.W. Bepuaackoro o 6uocdepe. ['panuiisi, coctas u cTpykrypa omochepsi.
Kupoe BemectBo M ero Qynkuuu. OcobeHHOCTH Ouochepsl Kak TI00aTbHON
AKOCHCTEMHI. J/[nHaMrueckoe paBHOBECHE U oOpaTHas CBs3b B bmocdepe.

KpyroBopoTsI BeriecTB 1 OMOre0XUMUYECKHE IIUKIIBI 3JIEMEHTOB (YIJIepo/ia, a30Ta).
3oHanbHOCTH OUocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emnu. AHTpONOreHHbIE HM3MEHEHHs B Ouocdepe.
['mo0anbpHbIE SKOJIOTUYECKUE ITPOOIIEMBI.

CocymiecTBoBaHH€e PUPOABI U yesnoBedecTBa. CoxpaHeHue OnopasHooOpasus Kak
OCHOBa ycToWuMBOCTH OHOc(hepbl. OCHOBAa PalMOHAIIBHOTO YNPABICHUS MPUPOIHBIMU
pecypcamMu U UX UCTONIb30BaHue. J{OCTIKEeHNs OMOJIOTHHN B OXpaHa MPUPOIBL.

Jemoncmpayuu:
Ilopmpemwi: A. JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.
Tabauuybl u cxemol: «luwesble uUenu», «BMOLEHO3: COCTaB M CTPYKTypa»,

«IIpupogubie coobmiectBay, «llenmu nuTaHus», «IKOJOTHMYECKAsl MHUPAMHUAA,
«buocdepa u uenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO Jiecay, «IKOocHUCTEeMa
XBOMHOTO Jieca», «brOLEeH03 BOJOEMay, «ATpoueHo3», «[IpuMepHbIe aHTPONOTEHHBIE
BO3JCUCTBUS HA MNpUPOAY», «BaxHeWllme HMCTOYHUKM 3arpsi3HEHUsS BO3AyXa U
IPYHTOBBIX BOI», «llouBa — BakHelmas cocrapistomas Ouochepoy, «DaKTOpPbI
nerpaganuu nousy, «[lapuukoBsiii 3¢ dexTy, «PakTOpbl PaAMOAKTUBHOTO 3arpsi3HEHUS
ouocdepni», «O01as cTpykTypa ouocdeps», «PacnpocTpaneHue ku3Hu B ouocdepey,
«O30HOBBIN 3KpaH Ouochepn», «Kpyroopor yriepoaa B 6uochepe», «Kpyrosopor
a30Ta B PUPOAEY.

Oo6opynoBanue: Mozenb-ammiukanus «Tunuunele OUOLIEHO3BD», TepOapuil
«PacturenbHple cooOIIecTBa», KoJuieKnuu «buorieHo3», «Bpemutenn BakHEHITHX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuul W KOJUICKIIUM PACTEHUW M KUBOTHBIX,
MpUHAJJICKAIME K Pa3HbIM JKOJIOTHYECKUM TpymnmnaMm ojaHoro Buja, KpacHas kHura
Poccuiickoii @eaepanmu, n300pakeHUs] OXPAHIEMbIX BUIOB PACTCHUN U KUBOTHBIX.




TemaTHuyecKoe NJIAHUPOBAHUE

10 kanace
Ne Ha3zBanue TeMBbI Yucao BocniurareabHBIN
4acoB KOMIIOHEHT
1 BBenenue. 1 Hcnons3oBanne
Pa3nes 1.buosiornst kak Hayka. MeToabl HAy4YHOI0 IO3HAHMUS 3 BOCITMTATEIbHOMU
2 | Tema 1.1 Kparkast ucropust pa3BUTHsI OMOJIOTHH 1 BOIMOMHOCTH
3 | Tema 1.2. CymHoCTb )KU3HU U CBOMCTBA KHUBOTO 1 conepramt
y4eOHOro mpeameTa
Tema 1.3. YpoBHM Opranu3zaiuu >KUBOM Martepuur. MeTojbl 1 HO3BOJIUT
Ouosnoruu. chopMHUPOBATH:
Paznea 2. Kunerka 11 - ITIOHATHE
5 | Tema 2.1. Uctopust u3ydenus kietku. Kierounas reopust 1 pOCCHﬁCKOﬁU
6 | Tema 2.2. XuMHYECKUI COCTAB KIETKU 1 PAATIARCKOU
UJCHTUYHOCTH;
7 | Tema 2.3. Heopranu4eckue BeIIecTBa KICTKH 1 MATPHOTH3M, JHOOBH
8 | Tema 2.4. Opranndeckue BemectBa. OOmIass XapaKTEpPUCTHKA. 1 u YBaKCHHS K
Jlumu e OtedecTBy, YYBCTBa
9 | Tema 2.5. Opranuueckue BemecTa. YTieBoabl. benku 1 ropocT  3a  CBOIO
10 | Tema 2.6. Oprannveckue BeriecTBa. HyKIeHHOBBIE KHCIOTHI 1 POIH{HY OCO3HaHHf
11 | Tema 2.7. DOykapuoruueckas  Kkierka. lluromnasma. 1 CBOCH ~ THITCCKON
IPUHA]IC)KHOCTH;
Opranonpt 3HaHHE A3BIKA,
12 | Tema 2.8. Kinerounoe siapo. XpoMOCOMBI 1 KYJIbTYyPHOTO
13 | Tema 2.9. IlpokapuoTndeckas KieTka 1 Hacllequsi  HapoJOB
14 | Tema 2.10. Peanusauust HaciaeICTBEHHON WH(OpMALUU B 1 Poccuu u
KIICTKE YelI0BEYECTBA;
15 | Tema 2.11. Heknerounas (popma »U3HU: BUPYCHI 1 OrpetctBeriioe
OTHOIICHUE K
Paznes 3. Opranusm 19 CaMOPA3BHTHIO U
16 | Tema 3.1. Opranusm — enuHoe 1esioe. MHOrOOOpasue 1 camM000pa30BaHHIO
OpraHu3MOB Ha OCHOBC
17 | Tema 3.2. OOMeH BEIIECTB U IPEBPAILEHUE SHEPTHU. 1 MOTHBALNH K
DHepreTudeckuii o0OMeH 00yHeHmIO M
_ MO3HAHMUIO,
18 | Tema 3.3. [lnactuueckuit oOMeH. POTOCHHTE3 1 0CO3HAHHO
19 | Tema 3.4. [lencHue kiaeTku. MuTO3 1 MOTHBAIUH K
20 | Tema 3.5. PazmHOMXeHHE: OECIONIOe U MOJIOBOE 1 00y4YeHUIO U
21 | Tema 3.6. OGpazoBaHuE MOJIOBBIX KJIETOK. Meiio3 1 IIO3HAHHUIO,
22 | Tema 3.7. O1miooTBOpEHHE 1
23 | Tema 3.8. ITHauBUIyalbHOE Pa3BUTHE OPTaHU3MOB 1
24 | Tema 3.9. OHTOTEHE3 YelloBeKa. PenmpoyKTHBHOE 3J0POBhE 1
25 | Tema 3.10. 'eHeTnKa — HayKa 0 3aKOHOMEPHOCTSIX 1
HACJIEACTBEHHOCTH U U3MEHYUBOCTH. I'. Menaens —
OCHOBOTIOJIO’)KHUK T€HETHKHU
26 | Tema 3.11. 3akOHOMEPHOCTH HacieqOBaHHA. MOHOTHOPHIHOE 1
CKpEIIMBaHHE
27 | Tema 3.12. 3aKOHOMEPHOCTH Hacjen0BaHus. JuruOpuIHOE 1
CKpEIIBaHNE
28 | Tema 3.13. XpoMocoMHast TEOpHUS HACIIEACTBEHHOCTH 1




29 | Tema 3.14. CoBpeMeHHBIE IPECTABICHUS O T€HE U TeHOME 1
30 | Tema 3.15. I'eneTuka moia 1
31 | Tema 3.16. I3MeHUNBOCTE: HaCIEACTBEHHAS 1
W HEHACJIEACTBEHHAs
32 | Tema 3.17. I'eHeTHKa U 3J0POBBE YEIOBEKA 1
33 | Tema 3.18. Cenekiust: OCHOBHBIE METOIBI M JTOCTIKEHUS 1
34 | Tema 3.19. BUOTEXHOJIOTHUS: TOCTHIKEHUS U MTEPCTICKTUBBI 1
pa3BUTHUSA
Bcero: 34
11 kaacce
Ne Ha3Banue TeMbI YucJo yacoB | BocnurareJbHBIHA
KOMIIOHEHT
Paznen 1. Bua 21 Hcnonp3oBanue
1 | Tema 1.1. Pa3zBuTHE OMOIIOTHN B JOJAPBUHOBCKHIA ITIEPHO/T. 1 BOCIIUTATC/IbHON
Pa6ora K. JIlunnes BO3MOKHOCTH
COZIEPIKAHUS
2 | Tema 1.2. DBomonuonHas Teopus XK. b. Jlamapka 1 yqe6§0ro
3 | Tema 1.3. I[Ipennocbuiku BOBHUKHOBEHUs yueHus Y. 1 npesMeTa
Hapsuua MO3BOJIUT
4 | Tema 1.4. DBomonmonHas Teopus Y. /lapsuna 1 c(hopMHUpPOBATH:
5 | Tema 1.5. Bun: kputepuu u CTpyKTYypa 1 - TOHATHEC
OCCUUCKOH
6 | Tema 1.6. [lomynsauus Kak CTPYKTYpHasi €AMHUIA BHJIA 1 P .
TPaKIaHCKOM
7 | Tema 1.7. Ilonynsuus Kak eIMHULA BOJIOLUU 1 WICHTHIHOCTIL,
NaTPUOTH3M,
Tewma 1.8. dakTopsl 3BOIIOLIUN 1 JH00BU U YBaOXKEHHUS
9 | Tema 1.9. EcrecTBeHHBIN 0TOOp — TJIaBHAS ABUKYIIIAS 1 K Oreuectny,
CILIa YBOJTIOLIHH YyBCTBA TOPJOCTH
3a cBoro PoamH
10 | Tema 1.10. Aganramus opraHu3Ma K yCIOBHSIM OOUTAaHUS 1 JUIHY
. 5 OCO3HaHHE CBOeH
KaK pe3yNbTaT AeMCTBUS €CTECTBEHHOTO 0TOOpa STHIYECKOI
11 | Tema 1.11. Bunoo6pa3zoBaHue Kak pe3yibTaT 3BONIOLHUU 1 TIPUHA/TKHOCTH;
12 | Tema 1.12. Coxpanenne MHOrooOpasusl BUIOB KaK OCHOBA 1 3HaHHE sI3BIKA
9
YCTOMYMBOTO pa3BUTHs Orochepsl KyJIbTYpHOIO
13 | Tema 1.13.Jloka3aTenbCTBA YBOMIOLUU OPraHUYECKOTO 1 HacJIe[Msl  HapolloB
Poccun "
MUpa
12 — 1 YeJI0BEYECTBA;
Tewma 1.14. Pa3zButue npeactaBieHul 0 NPOUCXOKICHUN OTBETCTBEHHOE
JKU3HU Ha 3emie OTHOIIICHHE K
15 | Tema 1.15. CoBpeMeHHbIE PEACTABICHUS O 1 CaMOpPa3BUTHIO U

BO3HUKHOBCHUHU XU3HU

caMm000pa30BaHUIO
Ha OCHOBE
MOTHUBAIIUHA K
0o0y4eHuto U
MO3HAHUIO,
OCO3HaHHO
MOTHUBAaIIUHA K
o0y4eHuto U
MO3HAHUIO,




16 | Tema 1.16. PazButue xu3Hu Ha 3emiie 2
17 | Tema 1.17. I'unote3sl MPOUCXOKIACHUS 1
4eJoBeKa
18 | Tema 1.18. [TomoxeHue YenmoBeKka B CUCTEME 1
YKUBOTHOT'O MUpPa
19 | Tema 1.19. DBomronus yeaoBeKa 1
20 | Tema 1.20.YenoBeueckue pacsl 1
Paszaea 2. Dxocucrema 13
21 | Tema 2.1. Opranusm u cpea. IKOJOTHICCKHE 1
(bakTopsI
22 | Tema 2.2. AGuotrueckue (HakTOPbI CPEIbI 1
23 | Tema 2.3. buotnueckue HhakTopsl Cpebl 1
24 | Tema 2.4. CTpyKTypa 3KOCUCTEM 1
25 | Tema 2.5. ITumeBsie cBsi3u. KpyroBopoT BEMIECTB U MOTOK 1
SHEPTUU B IKOCHCTEMAX
26 | Tema 2.6. [TpyurHBI YCTOWYMBOCTH U CMEHBI SKOCUCTEM 1
27 | Tema 2.7. BnusiHue 4enoBeKa Ha SKOCHCTEMBI 1
28 | Tema 2.8. buocdepa— riobdanbpHas IKOCUCTEMA 1
29 | Tema 2.9. Poib )XHBBIX OpraHU3MOB B OHochepe 1
30 | Tema 2.10.buocdepa u yenoBek 1
31 | Tema 2.11.OcHOBHBIE KOJOTHUECKUE TPOOIIEMBI 1
COBPEMEHHOCTHU
32 | Tema 2.12. ITyTu pemeHus SKOJIOTUIECKUX MPOOIEM 1
33 | PesepBHOE Bpems 1
Bcero: 34




