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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma mo ydeOHOMY mpeamery «buonorus» yriayOJIeHHBIH YPOBEHb IS
10-11 xmaccoB pa3paboTaHa B COOTBETCTBHUH C:

1. ®denepallbHBIM  TOCYIAPCTBEHHBIM  00pa30BaTEIBHBIM CTaHAaPTOM OCHOBHOTO
obmero obpazoBanus (nmpukaz MuHoOpHayku P® ot 17.12.2010 Ne 1897, ¢ usmeHeHUsIMU U
nonojiHeHussMH oT 29.12.2014 ., 31 nexabps 2015 ., 11.12 2020 1.);

2. ®OenepalibHONl 00pa30BaTENILHON MPOrpaMoil OCHOBHOI'O OOIIEro 0O0pa3oBaHUS
(ITpukaz MunmuctepcrBa npocsenieHuss PO ot 18 mas 2023 r. N 370) u tpedoBanusimu CanlluH
1.2.3685-21, CIT 2.4. 3648-20 ¢ yaerom ©@OOIT OOO.

B coorBerctBum ¢ yueOHBIM mmaHoM MAOQOY COII Ne214 Ha u3ydeHHe mpeamera

BbIIesieHo 204 Jaca, KOTOpPBIE pacpe/IeIICHbI CIEAYIONUM 00pa3oM:

Knacc KonunuectBo yacoB B KoauuecTBo yacoB B rog
HEJICII0
10 kmacc 3 102
11 kiacc 3 102
Bcero 204

[Tporpamma no yueOHOoMy npenmeTy «buonorus» (nanee - OMOJIOTUs) HA YPOBHE CPETHETO
oOmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®eneparun», PI'OC COO, KonHuenuuu mnpenogaBaHus
yuebHoro npeamera «bruosorus» U OCHOBHBIX MOJIOKEHUN (henepanbHOI paboyeil mporpamMmmbl
BOCITUTAHHUS.

Cornacno nonoxenuasm ®@I'OC COO npoduiibHble yueOHBIE PEIMETHI, U3ydyaeMble Ha
yIIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM muddepeHnmaniu 00y4eHus Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUS M MPHU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOLIMM,
CpPEeIHMM OOLIUM, CpelHUM NpodeCcCCHOHATBHBIM U BBICHIMM OOpa3zoBaHMeM. B To ke Bpems
KaX/IbIif U3 3TUX y4eOHBIX MPEIMETOB J0JKEH ObITh OPUEHTHPOBAH HA MIPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATENbHBIX U PA3BUBAIOIIUX 33]ay, CBS3aHHBIX C MpodopueHTanuen
o0yyaromuxcsi ¥ CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOM OO0JacTH HAaydHOro 3HAHMA,
CBSI3aHHOTO C OHOJIOTHEW, MEIUIIMHOW, JKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yueObHomy npeameTy «buonorus» na€t mpencraBieHHe O LU U 3a/a4ax
U3y4eHus yueOHoro npeamera «bruosorus» Ha yriiyoJ€HHOM ypOBHE, ONpeeNseT 00s3aTenbHoe
(MHBapHaHTHOE) MPEIMETHOE COJAEp)KaHUe, ero CTPYKTYpUpOBaHUE MO pasjesaM U TeMmaw,
pacripesielieHue 110 Ki1accaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh H3yUeHUsl y4eOHOro MaTepuaa
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3eH, JIOTUKM Yy4eOHOro mporecca,
BO3PACTHBIX 0cOOeHHOCTeH oOywaromuxcs. B mporpamme mo OMONIOTMH peann30BaH MPUHIIUI
MIPEEMCTBEHHOCTH C HW3Yy4YeHHWEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUA,
Omaromapst 4eMy IpPOCMAaTpUBAEeTCs  HANpaBIEHHOCTh Ha  IOCIEOYIOLIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBIIUIEHUS, MIPECTaBICHUNA O 340pOBOM 00Opa3e KM3HM, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpYXarolled NpupoAaHoi cpenae. B mporpamme mo
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OHMOJIOTMM TaKXe TOKa3aHbl BO3MOXKHOCTH Y4eOHOro mpeamera «buojorus» B peanu3anuu
tpeboBanuii ®I'OC COO k mIaHupyeMBbIM JUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM
pe3ynbrataM oOydeHHus W B (OPMUPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEILHOM
NEeSITeIbHOCTH OOYYaIOIUXCs 10 OCBOCHHMIO COJCpXaHUs OMOJOTHYECKOTo OOpa3oBaHHs Ha
YPOBHE CpeHEro 001mero oopa3oBaHusl.

OBIIASA XAPAKTEPUCTUKA NPEIMETA «BHOJIOI'US»

VYuebHblil npenmer «buosorus» Ha ypoBHE CpelHero ooIero oopa3oBaHMs 3aBepllaeT
Ouosornyeckoe oOpa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE M YIIIyOJeHHE 3HAaHUH
0o0ydJarmuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOJICKYJSIPHOM U KJIETOYHOW OHOJIOTHH,
AMOpHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CEJEKLHUH, OMOTEXHOJIOIHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3yuenue yuebHoro npeamera «buosiorus» Ha yriyOJeHHOM ypOBHE OPHMEHTHPOBAHO Ha
HOJArOTOBKY OOYyYaroIuXcs K MOCIEYIOIIEMY MOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX U OpraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUs
COCTaBJIIET CUCTEMa OHMOJOIMUYECKMX 3HAHMUM, MOJYYEHHBIX NpPH HM3YyYEHHUU OOY4YarolUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTHYECKMX pa3/esoB OHOJIOIMM Ha YPOBHE OCHOBHOIO OOIIEro
oOpasoBanus, B 10—11 xmaccax 3T 3HaHUS MOTYYArOT pa3BuUTHE. Tak, pacCIIMPEHbl U yrTyOJIeHbBI
OMoyoTHYecKre 3HAHMUSA O PACTEHUSX, XUBOTHBIX, Tprbax, OakTepusx, OpraHU3Me YeIOBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JONOJHUTEIBHO BKJIIOUYEHbI OHOJIOIMYECKUE CBEIACHUS
MPUKIAHOTO U MOMCKOBOIO XapakTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npogeccun. BozMokHa Takke MHTErpanst OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOLIUMH 3HAHUSAMH, OJTYYEHHBIMU OOYUaIOIIMMUCS PU U3YUYEHUH PU3UKH, XUMHH,
reorpauu 1 MaTeMaTHKH.

CrpykTypa mnporpammbl 1o y4yeOHOMY mnpeamMery "buornorus" otpaxaer CHCTEMHO-
YPOBHEBBIII U HBOJIOLMOHHBIA MOAXOMbl K M3yueHHIO Ouojoruu. CoriacHO UM, H3Yy4aroTCs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTE€PHbIE JJIS )KUBBIX CHCTEM PAa3HOT'O YPOBHSI OpraHU3alluy,
HBOJIIOIMMA OPraHUYECKOTO MHpa Ha 3eMjie, COXpPaHEHHsS OHOJIOTHYECKOTO pa3zHOoOpa3us
wiaHetsl. Tak, B 10 Kkiacce HM3y4yaloTCs OCHOBBI MOJIEKYJSPHOW W KIETOYHOW Ouosoruw,
HMOpHOJIOTUN U OWOJIOTUH Pa3BUTHS, TEHETUKU U CEJEKLNU, OMOTEXHOJIOTUN U CUHTETHYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydJaroluxcs MO OOTaHUKE, 300JI0THH, AHATOMMH,
¢uznonorun yenoseka. B 11 kiacce M3ydaroTcsi 9BOJIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYuebublit mnpeamer «buonorus» npu3BaH 00ECHEYUTh OCBOEGHHE OOYYaIOUIMMHUCS
OMOJOTHYECKUX TEOpUM M 3aKOHOB, WJEH, NPUHLMIOB W TMpaBWI, JIeXKAallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro00pazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, IMONYJSIUH, OMOIEHO03a, SKOCHCTEMBI, O BBIIAIOMIUXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX HCCIICIOBAHUSX B OHMOJIOTHH, TMPHUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHWM. /g pa3BUTHS W MOJJEp)KaHUS WHTEpeca 00ydaromuxcs K OMOIOTuu
HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COJEPKAaHUU MPOTPAMMBI 110
OMOJIOTUHN TIPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPWEH CTAaHOBICHUS W PAa3BUTHS TOW WIH MHOMN
o0iacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apYOEKHBIX YYEHBIX B PELICHHE BAKHEUIIMX
OMOJIOTNYECKUX U HKOJIOTHUECKUX MTPOOIIEM.



HEJA N3YYEHUSA NPEIMETA «bUOJIOI'US»

Llens u3yuenust yuebHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE — OBIIAJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMH IKUBBIX CHUCTEM
pasHOro paHra U MPUOOPETEeHHE YMEHHMI MCIIOJIb30BaTh 3TH 3HAHHS B (JOPMUPOBAHUM MHTEpeca
K OIpeaesnéHHON 00acTu npo(ecCHOHAIBHONW JIeSTebHOCTH, CBA3aHHONW ¢ OMOJIOTHel, Ui K
BbIOOpY yueOHOTr0 3aBeIeHHs Ul IPOAOJKEHHUS OMOJIOTNYECKOro 00pa3oBaHus.

JlocTikenue 1eiau u3ydeHus yuyeOHoro mpenmera «buosorus» Ha yriryOia€éHHOM ypoOBHE
o0ecreunBaeTcs pelIeHueM CIeIyoIuX 3a1au:

OCBOCHHME OOYyYalOIIMMHUCS  CHCTEMBl OWOJIOTMYECKMX 3HAaHMHA: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHIENIMAX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBHIIAX,
COCTAaBIIIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKHX CHUCTEM (KJIETKA, OpraHu3M, MOMYIISIus, BU,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OHOJIOTHH;

O3HaKOMJIEHHE  oOydJaromuxcs €  METOAAMU  [O3HAHUSA  KMBOH  NPUPOABL:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHUS, TCHETUKU M CEJIEKIUU, OMOTEXHOJIOTHH U CUHTETUYECKOM
OWoNIOTHH,  TAJCOHTOJOTWH, OKOJOTHMH); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCICIOBAHUK B JIa0OpaTopuu M B MpHpone (HaOMOJeHHe, H3MEpeHHe,
AKCIIEPUMEHT, MOJICTTMPOBAHNE);

OBJIaJIeHUE OOYYalOIUMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
UCIOJIb30BaTh OMONIOTUYECKYI0 HH(OPMAIINIO; TOJIb30BaTHCSI OMOJIOTNYECKON TepMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXAYy pa3BUTHEM OMOJIOTMM M COLHUAIIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpoOJieMaMM 4eJIOBEYECTBA; OLEHMBATH I1OCIIEACTBUS
CBOEH JIeATENPHOCTH 10 OTHOIIEHUIO K OKpY)Karolled NpupoAHOil cpenae, COOCTBEHHOMY
3I0pPOBbI0 U 3J0POBBI0  OKPYKAIOIUX JIIOAEH; OOOCHOBBIBaTH M  COOJIOJATh  MeEphI
npodUIaKTUKY MH(EKIMOHHBIX 3a00J1€BaHMii, paBuia MOBEAEHUS B MPUPOJE U oOecreueHus
0€301MaCHOCTH COOCTBEHHOM KXH3HENEATEIFHOCTH B YPE3BBIUANHBIX CHUTYalHsSIX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHUS B 00JacTH
OHOJIOTHH;

pa3BUTHE Yy 00YYAIOLINXCS MHTEUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIIAIOUIMMHCS OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 IIpoOJIeMaMy, METOJO0JIOrHel OMOJOTHYeCKOro HCCIeOBaHUs, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~WCCIICJIOBAHWMA, peIeHUss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKHX 00BEKTOB U MIPOIIECCOB;

BOCIIUTaHHE Y OOyYArOMIMXCs IIEHHOCTHOTO OTHOIIECHHUSI K JKUBOHM MPUPOJE B IEIIOM H K
OTIEeNbHBIM €€ OO0beKTaM W SBICHUSM; (OpPMHUPOBAaHME DKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B MPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUMH;

npruobpereHre 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIlMOHAIBHOM IPUPOIOTOIb30BAHUU
(coOmrosenue mMpaBWJI TOBEJACHHUS B MPUPOJE, OXPaHbl BHUIOB, AKOCUCTEM, Ouochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS W 3I0POBbS OKPYXKAIOIMX JIOACH (coOmtoneHus Mep
npoMIakTUKK  3a0o0JieBaHUM,  oOecrnedueHre  O€30MacHOCTH  KU3HEHNCATECIHOCTH B



Ype3BbIYANHBIX CUTYALUsAX IPUPOAHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JJIi OCO3HAaHHOTO BBIOOpa OOYYaAIOUIMMHUCSA WHIWBHYaTbHON
00pa3oBaTeNbHON  TPACKTOPUH, CIOCOOCTBYIOUICH MOCIEAYIOMEMY HpOPecCHOHATHHOMY
CaMOOIIPEICICHNIO, B COOTBETCTBUM C HWHIWBUAYAJIbHBIMA HWHTEpECAMU U MOTPEOHOCTAMHU
peruoHa.

OTb6op oOpraHu3alMOHHBIX (OpM, METOJOB H CPEACTB OOydYeHHS OWOJIOTHH
OCYILECTBIISICTCS C YYETOM CHELU(PUKH €ro COACpXkKaHUsA U HANpPaBIEHHOCTH Ha IPOJOJIKEHUE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro NPO(ECCHOHANBHOTO U BBICILErO
o0OpazoBaHusl.

OO0s13aTeNbHBIM YCIOBHEM TpU OOY4YeHHWH OMOJIOTHH Ha YTIyOJEHHOM ypPOBHE SIBIISIETCS
NpoBeIeHUE JIA0OPAaTOPHBIX M MpakTHuecKux pabor. Tarke ywactue oOydarommxcs B
BBIIIOJIHEHUHM  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKUX  paboT, TeMaThka KOTOPBIX
OIpeNeNsIeTCsl YYHUTEJIEM Ha OCHOBE HMEIOIIMXCS MaTepUallbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.

MECTO YYEBHOT'O TIPEJMETA «BUOJIOT'Us1» B YYEBHOM IIVIAHE
Y4eOHBIM IJJAHOM Ha W3ydeHue Ouojormu Ha yriyoisenHom ypoHe B 10-11 xmaccax
otrBoautcs 204 vaca:

Kimacc KommuectBo 4wacoB B | KoamduecTBO 4acoB B I'oj
HEJIEII0

10 xmacc 3 102

11 xmacc 3 102

Bcero 204

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBnmmBaeT TPeOOBAHHUS K pPE3yJbTaTaM OCBOCHHUS OO0yYaIOIIUMHUCS
MporpamMM CpeTHEeTo 00IIero 00pa30BaHMs: JIMYHOCTHBIEC, METAIIPEAMETHBIC U MIPEMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI MO OWOJIOTHHU BBIIEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTH U CaMOOIPEIEIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCSl PYKOBOJICTBOBATHCS B
CBOCM  JESATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJOTHYECKOTO0  OOpa3OBaHMS, Haauuue NPABoOCO3HAHUs  DKOJOTMUECKON  KYJIbTYpBHI,
CnOCcoOHOCMU CMABUMsb UEIN U CTPOUTH JKU3HEHHBIE IJIaHb.

JInaHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTPaMMbl 10 OMOJOTHH JOCTUTAIOTCS B €IMHCTBE
y‘lG6HOﬁ U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TPaAUITHMOHHBIMU pOCCHfICKHMH



COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IPUHATHIMHA B
00111eCTBE MpaBWIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MpPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEW MO3ULIUU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJICHHUIO, B3aUMHOIO
YBOXKCHHS, OEPEeKHOTr0  OTHOIICHWS K  KyJAbTYpHOMY  HACICOUI0O W TPAIUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKpYyKarolen cpee.

JInaHOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buomorus» MOMKHBI OTpaXKkaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTalUWW, NO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIONIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO OMNbITa M OIbITa ACATEIHLHOCTH B MPOIIECCE pealn3allii OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATETLHOCTH, B TOM YHUCJIEC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSA3aHHOCTEH, yBaK€HHWE 3aKOHa U
MIPaBONOPSA/JIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NIEATEIHPHOCTH MPHU CO3JIaHUHU YICOHBIX IMPOCKTOB,
pelIeHnn y4eOHBIX U MO3HABATEIBHBIX 33124, BHITTOJTHEHUN OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3HUIIMI0 IO OTHOILIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS TIOJEH ¢ pasHBIMU yOEXKJACHUSIMH, KYIbTYPHBIMH LIEHHOCTSIMH U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHHUS YYeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIBHOTO OTHOMIEHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CY ACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHNUS,

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTHh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iepej] PonuHON, ropaocTu 3a CBOM Kpail, CBOIO
Poauny, cBOM A3BIK U KyJbTYpPY, MPOILJIOE U HACTOAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUWI0 M MaAMSITHUKAM TPUPOJIBI,
JOCTH>XKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJOTHUSIX, TPYAE;

CIOCOOHOCTh OIICHWBATh BKJIAJT POCCHMCKUX Y4YEHBIX B CTAHOBIICGHHE W pPa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUST OMOJIOTHH B TIO3HAHWHU 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uaenHas yoe:xx 1I€HHOCTh, TOTOBHOCTH K CITY)KEHHUIO U 3anuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEMENWHOM >KM3HU B COOTBETCTBUU C TPaJWLUSIMU HapOJOB
Poccuu;

4) 3cTeTUYECKOr0 BOCIMTAHMS:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIIATH
KauyecTBa TBOPUYECKON JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAIBLHOTO 0JIArOnoJIy4usi:

MOHMMaHHE U peau3aiys 3J10poBoro u 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
coOIOZIcHHE TUTUEHUYECKUX IMPaBUJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHATHI U OTAbBIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEPEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJ HWHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE MOCJEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alKorois,
HapKOTHUKOB, KYpEHHUS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TOTOBHOCTbH K aKTMBHOM AEATEIbHOCTHA TEXHOJIOTMYECKON U COLMAJIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JESATEIBHOCTB;

UHTEpeC K Pa3IUuHbIM chepaM MpodhecCHOHATBHONW NEesATeIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBIN BBIOODP OymyIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TIIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCel
KU3HH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUPOAe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS JKOJOIMYECKOW KYJIbTYphl: HMpUOOpETEeHHE OIbITa IJIaHWPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILEN CPE/Ibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

CIIOCOOHOCTH MCMOJb30BaTh MpUOOpETaeMble MPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHuU MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
IpaBWJI TOBEJEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHHWE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEIPUATHE NCUCTBUM, NMPUHOCAIIUX BpEI OKPYKAKOLIEH NPUPOIHOU CpeXE,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTHYECKUE MOCIECACTBHS MPEANPHUHUMACMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIICHUS, 3KOJOTHYECKOM KyJbTYphl, OIbITA
JESTENIbHOCTH  DKOJIOTUYECKOW HANpaBlICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B



[IO3HABATEILHOM, KOMMYHUKAaTHBHOM M COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPAaKTUYECKOH IeATENTFHOCTH SKOJIOTHYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHAIOTe KYJIbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEpPILEHCTBOBAHUE A3BIKOBOW U UUTATEILCKON KYJIBTYPhl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXY JIIOJIbMU U [TO3HAHUS MUPA;

IOHUMaHue cnenuu(uky OMOJOrMHM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIieM
MHUpEe KaK O eIWHCTBE NPUPOABI, YelIOBEeKa U OOIIecTBAa, B TIO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOIIEM COXPAHEHUS IIPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OHMOJIOTUU IS COBPEMEHHOW HMBUJIM3AIMU: 00ECTeUeHUs
HOBOI'O YPOBHS pa3BUTHUs MEIAMLIMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pewarb pecypcHble MpoOiIeMbl pa3BUTHs YEJIOBEUECTBA, MIOMCKA MyTeH BbIX0/a U3 II00aIbHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToiuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUN OMOJIOTMYECKUX 3HAHWHA B IIEJSX MOBBIIMICHUS OOIIEiH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoi pu U3y4eHUH ONOJIOTHH;

MOHWMaHHWE CYIIHOCTH METOJOB MO3HAHMWS, HCIIOJIB3YeMbIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAHUS Ui aHajdu3a U OOBSICHEHUS SBICHUN
OKpPY’KAIOIIero MUpa M HPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJXY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JJIS  PELIeHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HAHHE IICHHOCTH HAayYHOU JEATENIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
UCCIIEIOBATEIBCKYIO JeSITETbHOCTh HHANBHIyATBHO H B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO W CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ylbTaThl OCBOSHHS y4eOHOTO Tpeamera «BHOJOTHs» BKIIOUYAIOT:
3HayuMble i1 (OPMHUPOBAHMSI MHPOBO33PEHMSI OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BCH_IGCTBO, OHCpPIus,
SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHs, UCCIIeJIOBaHHEe, HAOIIOJIEHNE, W3MEpPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAIbHBIE
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJISITUBHBIC), 00eCHeunBaloye
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIuXCs;
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTHHAPHEIE,



MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHON IIPAKTHKE.

B pesynprare wu3ydeHus OHOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOyuaromierocsi 0yayr chopMupOBaHBI MO3HABAaTEIbHBIC yYHUBEpCAIbHbIE y4deOHBbIE NEHCTBHA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBHUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS IMPOTPaMMbl CpeaHEero o0Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OsJiaieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIUICHHS (aHAJIN3a,
CHHTE3a, CpaBHCHHUsS, KJIACCU(PHUKAIMKA, OOOOIIEHHS), PACKPhIBATh CMBICT OHOJIOTHYECKHX
TOHATHUH (BBIIENATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATH CBSI3H C APYTUMH MOHATUSIMH );

ONpEeNeNaTh 1ENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MOCTABJICHHBIMHU IIEIISIMHU;

UCIIOJIb30BaTh OHMOJIOTHUYECKUE TOHSTHS JUIsi OOBSICHEHUsS (AKTOB W SIBJICHUW KHBOU
PUPOIB;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PacCCMATPUBAEMBIX SBICHUSIX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBs3eH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaTbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh W BBINIOJNHATH pPadOTy B YCIOBHSX PEATLHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:

BJIQ/ICTh HABBIKAMH y4€OHO-HCCIIEIOBATENLCKON U MPOEKTHOW AESITENFHOCTH, HaBhIKAMU
paspenieHust mpoodiieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY TIOMCKY METOJ/IOB
peIIeHUs TPAKTUICCKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCTIONIB30BaTh PA3IMYHBIC BUIBl ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMH, TTPEOOPA30BAHNI0 W NMPUMCHCHHIO B YUCOHBIX CHUTYAIUSAX, B TOM YHCIE TPU
CO3aHUH YUCOHBIX U COIIMAILHBIX TPOEKTOB;

(bopMHpOBaTh HAYUHBINW THIT MBIILICHHS, BJIAJCTh HAYYHOU TEPMHHOJIOTHUCH, KITFOYCBBIMH
MOHSATUSIMH U METOIAMHU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BaTEIBHON NEATEIHHOCTH U
’KH3HCHHBIX CUTYaIUsIX;



BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ pelieHus, HAaXOAWTh AapryMEHThl Ui JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAM3UPOBATh IMOJNyYEHHBIE B XOJ€ PELICHUS 3aJaud Pe3yJbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IEPEHOCAa CPEACTB U CIIOCOOOB JEeMCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIbHYI0 M  IPAKTHYECKYI0  00IacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YICOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIE WJEH, NpPEJIaraTh OPHUTMHAIBHBIC TOJXOAbI W PEUICHUS, CTaBUTh
npoOJIeMBI U 33]]a9H, TOMTYCKAIOIINE aJIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMalMM (TEKCTe ydueOHOro mocodus,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3MPOBaTh HH(POPMALMIO pa3IUYHBIX BHIOB U (GOpM
NPECTaBJICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI INPH IOHCKE W O0TOOpe
Oouonornyeckoit nHGopMaIK, He0OXOIUMOH /TS BRITIOJTHEHUS YIeOHBIX 3a/1a4;

nproOpeTaTh ONBIT WCHOJIB30BaHUS HH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMalbHYIO (GOpMYy TNpEeACTaBICHUS OHOIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBIN S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHMOIOTHYECKOMH
uHpopMaLrell: IpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMU pACIO3HABAHUS W 3alIMTHl WHpOpMaNWW, WHHOPMAITHOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHTENHHO BBIMIOJHEHUS TMIpeIyIaraeMoil 3aJadd, YYWUTHIBATH WHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIACTHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HEBepOalbHBIE CpEICTBA OOMICHHS, TOHUMATh 3HAYEHHUE COIHMAIbHBIX
3HAKOB, MPEAMOCEUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMI, YMETh CMSATYaTh KOHMIUKTH U
BECTH MIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHMMATh HaMEpPEHUS
JPYTuX JOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsS C HCIOJIBb30BAHHEM SI3BIKOBBIX
CpPEICTB.



2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKON MPOoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOACHCTBUS MIPH PEIICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NCHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JACATEIBbHOCTH, OPIaHHU30BBIBATH U KOOPAMHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpeAciATh pPOJId C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh PE3yJIbTaThl COBMECTHOM paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HJAEU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTyalMsIX,
HPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJEeM M HX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH peLIeHUs NMpoOiIeMbl ¢ YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM PYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTb KOPPEKTUBBI B AESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEUCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI peduieKcun
JUISL OLIGHKU CUTYalllH, BBIOOpA BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJITATOB EATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NPUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;



MpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKH;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3HUIIMH JPYTOTO YEeTIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHUS cojepxaHus yueOHoro npeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha oOecriedeHre MPOPUIBHOTO 00yYeHHS 00yUYarOmnuXCs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTUM HayuyHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBUI MO OCBOCHUIO, HMHTEPHpPETAlMd U MpeoO0pa3oBaHUIO 3HAHUM, BUIBI
JIEATEILHOCTH IO MOJYyYEHHUIO HOBBIX 3HAHUM U UX MPUMEHEHHUIO B PAa3IUYHBIX Y4YEOHBIX, a
TaK)K€ B PEAIbHBIX JKM3HEHHBIX CUTyanusx. [IpeameTHbie pe3yibTaThl MpeICTaBICHBI 110 TOaaM
U3y4YCHUSI.

[IpeameTHbie pe3ynbTaThl OCBOEHUsA yueOHOro mnpenmera «buomorus» B 10 Knacce
JIOJIKHBI OTpaX<aTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJM OMOJIOTHUU B CHUCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B IMO3HAHUU 3aKOHOB MPHUPOABI H
pelieHruy IpoodsieM PalMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKJIA/I€ POCCUNCKUX U 3apYOEIKHBIX
Y4E€HBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMUECKHX 3HAHHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIArarollue
OMOJIOTMYECKHUE TEPMUHBI M TOHATHUS (KHU3Hb, KIJIETKA, OpPraHu3M, METa00JIM3M, TOMEOCTa3,
CaMOPETYJISIIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYHUBOCTh, POCT U Pa3BUTHE),
Oouonoruueckre Tteopun (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHIi), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJEHUs, pACUICIUICHHS], YUCTOTHI raMeT, HE3aBUCUMOTr 0 HaclienoBanus I'. Mennens,
TOMOJIOTHUECKUX PSAIOB B HacleACTBeHHOW wu3MeHuynBoctd H. V. BaBuioa), mpuHIUIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO TMO3HAHMSI, UCIIOJIb3yeMbIX B OHOJOTUYECKHUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT M DYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM 4HCle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YeJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB JKU3HENIEATEIbHOCTH, MPOTEKAIOIIMX B OpraHuW3Max pPAacTeHUM, >KUBOTHBIX U
YeNoBeKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHA BelIecTB (MeTa00In3M), IPEBPAILIEHUS] SHEPTHUH,
Opo’keHHs, aBTOTPO(HOro U reTepoTpoPHOro TUIIOB MUTAHUS, (GOTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeTOreHe3a, IMOPHUOTEeHE3a, TOCTAIMOPHOHAIILHOTO Pa3BUTHSI, PAa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBSI3H MEXIY OPTaHOMJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUii, >KMBOTHBIX M 4YeNIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GYHKIUSAMHE, MEXKAY JTallaMu OOMEHa BEIIECTB, dTalmaMH KJIETOYHOTO IHMKJIA W KHU3HEHHBIX
IUKJIOB OPraHM3MOB, J3TallaMd AMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
(dbeHoTunoM u pakTopamMu Cpe/ibl OOUTaAHNS;



YMEHHE BBISBISITh OTIMYMUTEIbHBbIE NMPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIBISATh MPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMI OHOJOTHYECKUMH TIPOIleCCaMU U SIBJICHUSAMHU, J€JIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M IpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ ydeOHBIM U JIa0OPaTOPHBIM 00OPYI0OBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPITh HUX OKCIEPUMEHTAIbHBIMUA CpPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3YIIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOMIECTB, W IyOJUYHO MPEACTABIATH
MOJTy4YEHHBIC PE3YJbTAaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
OMOJOTUM W MEOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMAa U CO3JJaHKie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyAyiiel mpopecCHOHAIBHON JeTEILHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO X03I1CTBA, MAIIEBON
IPOMBIIIICHHOCTH, YIIyOJATh TO3HABATENbHBI HMHTEPEC, HANpPaBICHHBIM HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOoPecCHOHATBHOTO U BhICIIEr0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOEGHHs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MECTE M POJIM OUOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYeCTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBG30BaHUs, W B (OPMHUPOBAHWUM LEHHOCTHOTO OTHOIICHUS K
npupojie, oOIIECTBY, YEIOBEKY, O BKJIaJe POCCUUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJIeTh CHCTEMON OMONOTWYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpeAeTeHHS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloluuX OWOJIOTUYECKUX TEPMHUHOB W TOHSATHH (BHI,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHUSX
sBomroinu, B.U. Bepuanckoro — o 6mocdepe), 3akonsl (reHeTnueckoro paBHoBecus Jx. Xapan
u B. Baiin6epra, 3apoasimeBoro cxojctsa K. M. baspa), npaBuna (Mmunumyma lO. Jlubuxa,
AKOJIOTHYECKON MUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAayJHOTO IIO3HAHMS, HCIONb3yeMBIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,
HAOIIO/IeHUE, YKCIIEPUMEHT), CITIOCOOaMU BBISBJICHHS U OLIGHKH aHTPOTIOTCHHBIX M3MEHECHUU B
HpUPOJIE;

YMEHHUE BBIACTATh CYLIECTBEHHBIC INPU3HAKU: BHJIOB, OHMOTEOIICHO30B, IKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IABWKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOO0pa,
AJJIONATPUUECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU



Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA YHEPIHU B SKOCUCTEMAX;

YMEHHME YCTAHABIMBAThb B3aMMOCBA3M MEXAY IIPOLIECCAMU SBOJIIOLMM, JABMKYILIUMU
CHJIAaMH aHTpPOIIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM M NPUCHOCOOJIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBISATH OTIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIECHHOCTh BUJIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHMYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpraHU3MOB B COOOIIECTBAaX, aHTPOINIOTCHHBIX U3MEHEHUN B IKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAaHWs, SIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHUsI MHOrooOpasus BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI IPUPOJBI U
YeJI0BEYECTBA,

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISBISATh MNPUYMHHO-CIECICTBEHHBIC CBS3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIIOJIHATH JTAOOPATOpHbIE U MpaKTHUYECKHe paboThl, COOMIOIaTh MpaBHUiia MPHU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMCHHE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HUX DKCIHEPUMCHTAIBHBIMU CPEICTBAMH,
bopMynupys Lelb UCCIIEI0BaHuUs, aHAIM3UPOBATh [TOJIyYE€HHBIE PE3YJIbTAThI U J€JIaTh BBIBOIBL;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJIOTHH, IKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, M MyOJHMYHO MPEACTaBIATh
MOJTy4YEHHBIEC PE3yIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM HKU3HHU, UEIOBEKA U
YeNOBEUYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUSIX U CIOCO0aX MPEeAOTBpAIlleHUs TI00ATbHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOP Oyayiied npodecCHOHATBHOM AESITEIBHOCTH B
o0nmacTu  OMOJIOTMH, OSKOJOTHHM, MPHUPOAOINOJIB30BAHUSA, MEAMLMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO34MCTBA, MHUILEBON MPOMBIIUIEHHOCTH, YIIIyOJATh
MO3HABATENIbHBII HWHTEpeC, HaNpaBlIeHHbII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIEH
npodeccun M MPOAODKEHHE OHOJIOTHYECKOTO 00pa3oBaHUsT B OpraHU3alUAX CpEIHEro
npo¢eCcCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.

COJAEPKAHUE OBYYEHUSA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIIECIECHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM utorooit arrecrauuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpeMeHHas O6uosorusi — KOMILJIGKCHas Hayka. KpaTkast uctopusi pa3BuTHs OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMHU TpodieMbl. DyHIaMEHTalbHbIE, MPHUKIAIHbIE U
MOMCKOBBIE HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.



3HavyeHre OWOJIOTHM B (POPMHUPOBAHWK COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeid. 3HaueHHWEe OHOJIOTMHM B MPAKTHYECKON
JESATEIIBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IMPOMBIIUIEHHOCTH, OXpPaHe
IPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, Y. 'apseit, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYEeCKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBONWCTBA )KUBBIX CUCTEM: €AUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTh U YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alusi, CaMOBOCIIPOM3BEICHHUE, Pa3ApakKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, HOMYJISIIMOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepusbiid. [Ipoueccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH YKHUBOTO.
Kussp kak hopma cymectBoBaHus Marepuu. Hayku, uzydaromiye *HUBbl€ CUCTEMbI HA PAa3HBIX
YPOBHSX OpraHU3alUu.

N3yuenue xuBbix cucteM. Meroasl Ouosnornyeckod Hayku. HaOmronenue, usmepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCUMONM M HE3aBHCHUMOM
nepeMeHHOH. [lnanupoBanue skcnepumenta. IlocraHoBka m mpoBepka rumote3. Hynesas
runote3a. [IoHsATHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B 6uosnornyeckux AaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ysbTaToB. [IpUUnHBI MCKaXXEHUS PE3yabTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKM JKU3HW», «bHOJOrMYeckue cucTteMsly,
«CBoiicTBa )XMBOW MaTepun», «YpOBHU OpPraHu3alliy KUBOM MpUpoab, «CTpoeHne )KUBOTHON
KineTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUSs KUBOH PUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE AJIs IPOBEACHUS HAOIIOACHUH, U3MEPEHHIH,
IKCIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMM.

Tema 3. buosiorust KieTrku

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeToapl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONIMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunanbHoe  LEHTpUYTHPOBAHHUE,
KyJbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHulx Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JeMoHCTpauMu



[ToptpeTtsi: P. I'yk, A. JleBenryk, T. [lIBann, M. llInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpoOcKom», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydueHue METONOB KJIETOUYHON Oumosiorumu (Xpomarorpadusi,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [T1IP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona u e€ poib
KAK pacTBOPUTENsl, PEareHTa, ydacTue B CTPYKTYPUPOBAaHHUM KIIETKH, TEIUIOPETrYIISALUN.
MuHepasibHbIE BEIIECTBA KIIETKH, UX OMOJIOTHYecKasi poiib. Posib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OeiakoBOM Moiiekyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHnas, TpeTnyHas, yeTBepTUYHAas CTPYKTYypbl. [leHarypanus. CBoiicTBa O€JIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIu 0e1KkoB. [lpuonsi.

VYraeBoasl. MoHocaxapuabl, AWcaxapujipl, OJUrocaxapuibl U nonucaxapuisl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuu
YTJIEBOJOB.

Jlummael.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccupukanuss — TUMHIOB.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu aunuaos. O0mue
CBOIiCTBa OMOJOTMYECKMX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIYIIPOHHULIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Crtpoenne HyknenHOBBIX KHCIOT. HykneoTuasl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
¢byakuun  AT®. BoccraHoBiaeHHBIE TMEPEHOCUYHKH, UX (QYHKIUU B KIeTKe. [[pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINeKyl. Mooerupoganue cmpykmypol u QyHKyui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesnieHne XHMHYECKHX JJIEMEHTOB B  HEXUBOW TIPUPOIEH,
«Pacnpenenenrne XUuMUYECKHX 3JIEMEHTOB B JKHUBOU MTPUPOIEN.

Tabmuubl u cxemsl: «llepuoanueckas TabNMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEenKOBOW MOJEKYIb», «CTpoeHHE MOJEKYd YrieBoAoB», «CTpoeHHEe MOJEKYI
IMnuaoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIIbl ATD».

OO6opynoBaHue: XMUMHUYECKas TTOCy/1a 1 000pyI0BaHNE.

JladopaTopnasi padora «OOHapykeHHE 0CJTKOB ¢ MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI.



JlaGoparopHnasi padora «/ccinenoBaHve HYKJIEMHOBBIX KHCIIOT, BBIICIECHHBIX U3 KJIETOK
pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHATbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOW KieTkH. KierouHas crTeHka OakTepwii W apxei.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOM U aBTOTPO(GHONU MPOKAPUOTHUUYECKHX KJIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenuie u (QyHKIIMOHMPOBAHUE dYKapHOTHUECKOW kieTku. IlnmazmaTuueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHueckod MeMmOpaHbl. TpaHCIOPT BEHIECTB 4epes
IUTa3MaTHYECKyI0 MeMOpaHy: MacCuBHBIN (muddysus, oOmerdéHHas nudpysus), aKTHBHBINA
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIN TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPUI-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMHU KIETOUHOM CTEHKH pacTeHHH, rpuOoB.

[Muroruazma. Iluro3ons. Llurockener. JBmkeHue nurtoriasmbl. OpraHouzbl KIETKH.
OnHomeMOpaHHbIe OpraHOUAbI KIeTKH: 3HJomIa3maruyeckas cetb (DIIC), annapat I'osnbmku,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3aMMOCBS3b OJHOMEMOpaHHBIX OPTaHOMUJOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasenenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIx ~ OenmkoB. CuHTE3  KJIETOUHBIX  MeMmOpaH. [mamkuid  (arpaHyssipHBIN)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX kieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, TIacTUAbl. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CTpoeHue u
GyHKIMM MHUTOXOHIpUH U miactuj. [lepBUuHBIE, BTOPUYHBIE U CJIOXKHBIE IUIACTHJIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTBl ~ BBICIINX
pacTeHuM.

HemeMmOpanHnbie opranousl kietku CtpoeHne M (QYHKIUUM HEMEMOpPAaHHBIX OpPraHOMIO0B
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
MuxkpotpyOouku. Kietounsiit nentp. CTpoeHHe U ABIKEHHE JKITYTHKOB M PECHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
SAnepuslit 6enkoBbIit MaTpukc. [IpocTpaHCTBEHHOE pacmonoXkeHHe XPOMOCOM B HMHTep(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
06010uKU 8 MUumo3ze. Hoepuulii mpancnopm.

Knerounsle  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOIA).

JleMoOHCTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KJIETKW», «CTpOEHUE PACTUTEIIBLHON KIETKN», «CTPOCHUE MUTOXOHAPUNY, «Anpoy», «CTpoeHue
IPOKAPUOTHUUYECKON KIETKH».



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaTbl PacTUTENBHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «l/3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPIraHU3MOBY.

IIpakTyeckas padora «I3yueHue CBOWCTB KJIETOUHON MEMOpPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonu3a U JAEMIa3MOJIM3a B PaCTUTEIIBHBIX
KIIETKax».

IIpakTnyeckas padora «3ydyeHue NBUKEHUS HUTOILIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE JHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B  0OMEHHBIX Ipoleccax.
@epMeHTaTUBHBIM XapakTep peakluid KJIETOYHOro Meradonu3ma. PepMEeHThl, X CTPOEHUE,
cBoiicTBa W MexaHm3M jaedcTBus. Kodepmentel. Otiamuusi (pepMEHTOB OT HEOPraHUYECKHX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTHMOUTOPBI.  3aBUCHUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX pEaKHil OT pa3InYHbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peakyuonnoeo yeumpa. Pomp xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusiaue pa3nuvHbIx (GakTOpoB Ha CKOPOCTH (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XeMocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodbaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaU€HHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunbel 6poxenus. [IpoayKTsl OpokeHHsI M UX HMCIIOJIb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEpreTuueckoro obmeHa. IloaroToBuTenbHBIM 3Tar.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIxaHue. Posb MUTOXOHIpUI B Mpoleccax
Oounonoruueckoro okucienus. Luxinueckue peakuuu. OKHcIUTENbHOE (OCHOPHINPOBAHUE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3svl.  llpeumymiectBa a’poOHOro myTH oOOMEHa BEIIECTB Meped  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

[Toprpersr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOMeH», «buocuHTe3 Oenmkan,
«Ctpoenne GpepMeHTay, «XeMOCHHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».

JlaGopaTtopnas paGora «l3yueHne (EepMEHTATUBHOTO pacUICIUICHUS MEPOKCHIA
BOZIOPOJia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX».

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.



JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KiIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. [eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHOUMIIBI TpaHCKPUIIUU: KOMILIEMEHTAPHOCTb,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbeix PHK B OnocunTese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€e Oeka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalysi TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmore3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiIeTke. KiieTouHblii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OaktepuodaroB. Kuzuenuwii yuxn J[HK-codeparcawux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
uHmezpasa.

BupycHbie 3a0oineBaHus yenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuiet u cxembl:  «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxrepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounsii 1wk, ero nepuoasl u perymsauus. Mutepdaza m muto3. OcoOEHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYECKU
(TTOCTMUTOTUYECKHUI), CUHTETUYECKH M TOCTCHHTETUYECKUN (MPEMUTOTUYECKUIN) TEePUOJIbI
UHTEpda3bl.

Marpuunenii  cunre3 JHK —  perumkanms.  Ilpunnuner  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

Jenenune kinetkun — muto3. CTaguu MUTO3a W MPOUCXOJSANIME B HUX Mpolecchl. THIbI
muto3a. Kaprnokunes n nutokunes. buonorndyeckoe 3HaueHUE MUTO3A.

Perynsimuss MUTOTHYECKOTO IMKIA KieTkdu. [IporpamMmMupyemasi KiIeTo4Has THOENb —
arornTo3.

Knerounoe si1po, XpoMocombl, (QYHKIIMOHAIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemrka» — ououngpopmamuuecxue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.



JleMoHCTpauMu

Tabmumel U cxembl: «KU3HEHHBI MUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelika
JIyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

Jladoparopnasi padora «HaOmogeHrne MuTO3a B KJIETKAaX KOHYMKA KOpelika Jjiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. CTtpoeHue u GQyHKIIUM OPraHU3MOB

buonormueckoe  pazHooOpazue  opraHu3mMoB.  OIHOKJICTOYHBIE, KOJOHHUAIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBl.

OCc0o0EHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apXxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIIH, Ipyrue NpoTucThl. KojgoHuansHbie
OpraHU3MBI.

B3auMocBA3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPTraHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tunbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOJISINASI, OCHOBHAs, MexaHu4deckas. OCOOCHHOCTH CTpOCHHS, (DYHKIUNA W PaACIOIOKCHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JIOBEKAa. THUMBI JKUBOTHBIX TKaHEW: SIUTETUAIbHAs,
COCIMHUTEINIbHAS, MBIIIeUHasi, HepBHAss. OCOOCHHOCTH CTPOCHHS, (PYHKIIUH M PACIOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
’KUBOTHBIX U yesnoBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBwxeHue oOpraHu3MoB. JIB)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KeHHE MHOTOKJIETOYHBIX PACTEHUMN: TPOMU3MBI M HACTHH.
JIB>KeHe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlIeuHas cuctema. Pediexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[luranue opranuszmoB. [lormomienure BOJbI, YIIAEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHUE.
[luraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHbIe
xkenessl. [InmeBapuTenpHas cucTeMa 4eoBeKa.

Heixanue opranu3MoB. [[pixanne pactenuid. [{prxanne sxuBoTHBIX. Judy3us razoB uepes
MOBEPXHOCTh KiIeTKu. KokHoe nbrxanme. [[pixarenpHas moBepxHOCTh. JKaOepHoe m JIErouyHoe
npixaHue. JIpIxaHWe TMO3BOHOYHBIX JKMBOTHBIX W YEJIIOBEKA. JBOJIOIHUOHHOE YCIOXKHEHHUE
CTPOCHUs JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHasi cuCTeMa uYeloBeKa. MexaHu3Mm
BEHTWISIIIAY JETKUX y TITUI] M MIICKONMUTAIMUX. Perynsius apixanus. JlprxarenbHbie 00BEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKMBOTHBIX. KpoBeHocHass cucrtemMa u €€ opranbl. KpoBeHocHas cucTtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
NI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
CokparutensHble Bakyonw. Opranbl BblieneHus. @uibTpamms, cekpeuuds U o0parHoe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BbleNeHUsA. CBA3b MOJOCTU T€Ia C KPOBEHOCHOM
Y BBIICTUTEIBHON CUCTEMaMU. BplneneHne y MmO3BOHOYHBIX XKMBOTHBIX M 4esioBeka. [loukwm.
Crtpoenue u ¢pyHkironupoBanue Heppona. OOpa3zoBaHHE MOYH Y UEIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI POCTEHIINX. 3alllTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI U MX IPOU3BOJIHBIE. 3alllUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHBI M TyMOpallbHbII HMMMYHHUTET.
Bpoxnéuuelii u  mpuUOOpeTEHHBIN  cnenu(uYeckuii HMMMYHUTET. Teopusi KIOHAIbHO-
cenektuBHoro ummynuteta (I1. Dpnux, @. M. bepuert, C. Tonerasa). BocnanutensHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pa3apaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisinius y pacteHuil. PocToBble BelecTBa U HX
3HA4YCHHUE.

HepBHnas cucrema u peduiekTopHasi perynsuusi y >KMBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHMBOTHBIX. OTIensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. beszycrnoBHble u
YCIIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiuvsi M SHIOKPHHHAs CUCTEMa JXUBOTHBIX M 4yesoBeka. JKenessl
OSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJIOKPUHHOH cucteM. ['unoranamo-runodusapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuupl U cxembl: «OTHOKIETOUYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIE BOIOPOCIIH,
«baktepun», «lIpocreiimmey», «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHHE HaceKOMbIX», «TKaHM pacTeHH»,
«Kopuesble cuctembl», «CrtpoeHue cteOns», «CTpoeHHe IHUCTOBOM MIacTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4venoBekay», «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/pixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemar,
«BpiaenurenpHas cucreMa», «OHIOKpPHHHAs cucrteMay, «CTpoeHue Mplme», «MMMyHUTETY,
«KumeunomnonoctHele», «CxemMa nUTaHus pacTeHUi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHne ruape», «CTpoeHue IiaHapun», «BHyTpeHHee CTpOEHHE JO0XKIAEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHasg cucrtema nTuny, «HepBHas cucTeMa MIIEKONUTAOIINXY,
«Hepsnas cucrema uenoBekay, «Pediexcy.

Ob6opynoBaHue: CBETOBONH MHUKPOCKOI, MHUKPOIpENnapaTbl OJHOKJIECTOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTVIOKOXKUX, KUBBIC
HK3EMIUIAPBl KOMHATHBIX PacTEHHM, repOapuu pacTeHH pa3HBIX OTIENIOB, BIIAXKHbIE TperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuEe [ JEMOHCTpAllMd IOYBEHHOIO ¥ BO3AYIIHOTO THTAaHUS PACTEHUH,



pacuieTuieHusl Kpaxmalla W OeNKOB TOoa JeHCTBHEM (EpMEHTOB, OO0OpYyJIOBaHUE IS
JIEMOHCTPALMH OIIBITOB 10 U3MEPEHUIO )KM3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBHKEHHUM, MOJIEJIM T'OJIOBHOI'O MO3Tra Pa3IN4HbIX )KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEl pacTeHHI.

Jlaboparopnasi padora «/3yueHre TKaHei ) KUBOTHBIX.

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHN3MOB

®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrojioe (BKIItoYasi BEreTaTUBHOE) U 1MOJI0BOE. Buabl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe paszmHoxeHue. IlonoBele kieTku, uiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 U ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpieBoe  paszBurhe. l'ameroreHe3 'y JKMBOTHBIX. IlosoBbIE  JKele3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KiIeTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe W AMOPUOHATIBLHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIMIOIOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. Oco6eHHOCTH APOOIEHUs MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3akiagka OpraHoB M TKaHEW M3 3apOABIIIEBBIX JMCTKOB. B3anMHOe BiIMsHHE 4acTel
pasBUBAIOIIErocs 3apojpliia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BiusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U TTO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3sBUTHUSA, UX PACHPOCTPAHEHHUE B MPHUPOJIE.
Tunsel pocta >XUBOTHBIX. DaKTOpbl peryisiliid pocTa >KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHANIBHOTO Pa3BUTHSL y KUBOTHBIX M 4enoBeka. Ilepunonbl OHTOreHesza 4esoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasmHoxenne u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE H PA3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOHHOE OIUIOJIOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsIUU OHTOT€HEe3a Y PACTEHUN U )KMBOTHBIX.

JleMoOHCTpaLun

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHHE», « TUIBI 6€CrOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHUIOMOHAAbDy, «Pa3MHOXKeHuE HBIJIEHB», «Pa3MHOXKEHHE THUIPBIY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIHEPMATO30HAa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe u Hempsamoe pa3BUTHE», «Pa3BUTHE MaKCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue JIArymkn», «/{BoiHOE ONIOIOTBOPEHHE Y LBETKOBBIX



pactenuit»y, «CTpoeHHUE CEMSH OIHOJOJBHBIX M JIBYJOJBHBIX PacTE€HUI», «KU3HEHHBIN UK
MOPCKOWM  KammycTbl», <«OKM3HEHHBIM LHMKI MXa», <OKU3HEHHBIA LMK IAarnopOTHUKAY,
«OKU3HEHHBIN UKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl SIMIEKIETOK U CIIEpMaTO30U/I0B,
Mozeib «L{UKII pa3BUTHA JIATYILIKN Y.

JlaGoparopnass pabGora «/3yueHue CTpOeHHsS TIOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BplABICHHE NPU3HAKOB CXOJCTBA 3apOABILICH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. 'eHeTnka — HAyKa 0 HACJIeICTBEHHOCTH M N3MEHYHMBOCTH OPraHU3MOB

HcTtopusi cTaHOBJIEHUSI UM Pa3BUTHs I€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
@puza, T. Moprana. Pomp oTeyecTBeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHku. Paboter H. K.
Konbmora, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHBIE T'€HETUYECKUE MOHATHUSL U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIC
ICHBbl, AJbTEPHATUBHBIC INPU3HAKM, JOMMHAHTHBIM M PELIECCUBHBIA IpPU3HAK, T'OMO3MUIOTAa,
TeTepO3UroTa, YUCTas JIMHUS, THOPUAbI, reHOTHN, (QeHoturn. OCHOBHBIE METOJbl T'C€HETHKU:
THOPHIONOTHYECKUH, TUTOIOTHYECKHIH, MOJICKYIISIPHO-TeHETUIECKUH.

JleMoOHCTpaLun

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabnuibl v cxembl: «MeTobl TeHETUKM», «CXEeMbI CKPEILIUBAHU.

JlaGopaTopHas pa6ora «/[po3oduina kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH Menzaens — 3akoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpelIMBaHus. [ unoresza
YUCTOTHI T'AMET.

AHanmuzupyroniee  ckpemuBaHue.  [IpoMexyTO4yHBI ~ XapakTep  HaclIeJOBaHMS.
Paciuernnenue npu3HaKkoB IpU HEIIOJHOM JTOMUHHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuernsieHHOe HacleJ0BaHue
T€HOB, HAPYIICHHUE CLETUICHUS MEX Y TeHaMu. XpOMOCOMHas TEOPHUsS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHU3M OIPENENICHUS I0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MOJ. ['eHeTnyeckass CTPYKTypa HOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. Ilinelorponuss — MHOKECTBEHHOE [EHCTBHE I'€HA.
MHoOecTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KoOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUN KOHTPOJIb PA3BUTHUS PACTECHUM, JKMBOTHBIX M 4YEJIOBEKA, a TaKXKe
(U3NOJIOTMUECKUX MPOLECCOB, IOBEJCHMS W KOTHUTUBHBIX (QyHKuUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — MApasuT» U «XO35UH —



MuKpoOnom». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUsI HAaceACTBEeHHON nHdopManuu B
MOKOJICHHSIX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaL U

IToptpersr: I'. Menpnens, T. Mopras.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpOii 3aKoHBI Menaens», «Tperuii 3akon Mennens»,
«Ananusupymrllee ckpeupanue», «Henonnoe nomuaupoBanuey, «CLemIeHHOE HaclleJOBaHUE
MPU3HAKOB y Apo3oduib», « eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo30Quiib»,
«Kapuotun ntunb», «MHOKECTBEHHbBIN aJlIEn3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAllMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3zodunar.

IIpakTuyeckass pabdora «3ydeHue pe3ylbTaTOB MOHOTUOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas paGora «/3ydyeHue pe3yJabTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

BsanmopelictBue reHotuna u cpeapl npu (GopmMupoBaHuHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHBIE TpPHU3HAKU. BuUIbl  M3MEHYMBOCTH:
HEHACJICICTBEHHAS U HACJEICTBEHHAs.

MoaudukarmonHas U3MEHYMBOCTh. Poib cpeasl B popMUpOBaHUU MOAUPUKAIIMOHHON
u3MeHunBocTH. Hopma peakuuu mpusHaka. BapuannoHHBIH psn ¥ BapuanmoHHas kpusas (B.
Horanucen). ColicTBa MOIU(DUKAITMOHHON N3MEHUYUBOCTH.

['enHoTunuueckass u3MeHYMBOCTb. (CBOWCTBAa TEHOTUIIMYECKOW WM3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KombOunaTtuBHass W3MEHYUBOCTh. Meilo3 U MOJIOBOM Mpoliecc — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTH. PoJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJHOTO BHJIA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTaiuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIIMPOBAaHHBIE MYTallMH. SIAepHBIE W IUTOILIA3MATHYECKHUE MYTAIUH.
Comaruueckre W MoOJoBble MyTaluuH. [IpUYMHBI BO3HUKHOBEHHMS MyTaluuil. MyrareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH FOMOJOTHUYECKHX
psanoB B HaciencTBeHHOW u3meHunBocTH (H.M. BaBuiioB). BHesjgepHas H3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa u SNUSEHOMUKA, POJb SNUSEHEMUYeCKUX (akmopos 6 HACAe008aHUuU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoOHCTpaLun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuel U cxembl: «Buasl HW3MEHUUBOCTHY, «MoaudukanmoHHas W3MEHUHUBOCTHY,
«KoMOMHATUBHAsT ~ U3MEHUYUBOCTDY, «Meiio3y, «OmiogoTBOpEHUEY, «I'eHeTnueckue
3a00JIeBaHUS YeIIOBEKay», «BUIbI MyTammii.

OGopynoBaHue: XUBble U repOapHbIe SK3EMIULIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.



Jladboparopnasi pabora «lcciaemoBaHwe 3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHON
n3MeH4uBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHON KPUBOW.

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpENnapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuorun uenoBeka. MexayHaponHas INpOrpaMMa HCCIIENOBAHMS TI'€HOMa 4YeEJIOBEKa.
MeToapl U3yueHUsi T€eHEeTUKU YEeIOBEKa: MeHealoTnYecKuil, OJIM3HEIOBbIM, IIUTOreHEeTUYECKUH,
NONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OmIpe/esieHue
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4yucie ¢ nomoibro [11[P-
ananuza. HacnencrBennsie 3a00seBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YelIOBEKa.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
IPEIOTBPALICHUN M JIEUEHUU TIEHETUYECKUX 3a00JeBaHUI dYesoBeka. MeauKo-TreHeTH4ecKoe
KOHCYyJbTHUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «TEHETHUUECKOTO Ipy3a». DTUUECKUE ACIIEKThI
UCCIICIOBAaHUI B OOJIACTH PEaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3MUECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawllel cpeabl. l'eHeTnueckas MNpeapacrnookeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdeMoHcTpannn

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToabpl M3YUYCHHS] TCHETUKH YEIOBEKay,
«I'eneTnueckue 3a00J1€BaHUs YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cenexuusi opraHu3sMoB

JlomecTukanusa M ceneknus. 3apoXkIECHUE CEIeKIMM M JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucX0IeHUsI 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/JJaHMM COpPTOB pacTeHUM U TMOpoa KUBOTHbIX. CopT, Mmopoja, ITaMM. 3aKOH
TOMOJIOTUYECKHUX PsAIOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3Hauenue s
CEJIEKLIMOHHOM palbOTHI.

MeTtoibl ceneKiMoHHOM paboThl. MicKyccTBEeHHBIN OTOOP: MAacCOBBIN W MH/IMBUyaJbHBIM.
Drtanbl KOMOMHAIIMOHHOW cenekuuu. VMcnpiTanue mpousBoauTeNeld 1mo moromMcTBy. OTOOp 1Mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOp MO FEHOTHUITY C ITOMOIIBIO aHAIHU3a
JHK.

HckycCTBeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYyTallMid y KYJIbTYpHBIX (OpM OpraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pENaKTUPOBaHHWS H MeToAoB pekoMOuHaHTHBIX JIHK nmms
MOJIYYEHHSI UCXOJTHOTO MaTepHaa Jjisl CEJIEKIUU.

[Tonyuenne mnonumuonnoB. BuyTpuBumoBas rtubpuauzanus. baU3KOpoACTBEHHOE
CKpelrBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBanue, Wik ayrOpuauHr. ['etepo3uc u
ero mpuyuHbl. Mcmonp3oBaHue rerepo3rca B - cenekiuu. OtmanéHHas ruOpuan3aIusl.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUHUU pacTeHUd u
YKUBOTHBIX. «3€1€Has peoIoOYUsLY.

CoxpaHeHHEe U U3YYCHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM U HX JAUKUX
poauueil A co3/1aHUsl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCm8YIoUWUX U cO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8



MOM Yucie ¢ npuMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl U
NePCnEeKMUEHbIX MEXHOIO2UL.

JleMoOHCTpaL U

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKIECHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKLUN»,
«Otnanénnas rubpuanszanus», «MyTtareHes3y.

JlaGoparopHasi padora «/3yueHune cOpTOB KyJIbTYPHBIX PACTCHUH W MOPOJ JOMAITHUX
YKUBOTHBIX.

JladopaTopnasi padora «/3yueHrne METOZI0B CEJIEKIIUN PACTCHHI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

IKekypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHHUS CENEKIIMM PACTEHMM W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacCTOK, B TEIJIMYHOE
X035ICTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJIOTHA U CHHTeTHYECKAasi OHO0JIOTHs

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHHM, — KIETOYHbIE U TKaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3Mbl, HX XapakTepucTuka. TpaauluoHHas OWOTEXHOJOrus: XjeOoreueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduomorndeckuii cuate3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOIOTHi. [Ipon3BoACcTBO Oelika, aMHHOKHUCIIOT U BATAMUHOB.

Cozanue TEXHOJNOTMM M MHCTPYMEHTOB  II€JICHANpPaBIE€HHOTO  M3MEHEHUs U
KOHCTPYUPOBAHUS T€HOMOB C ILI€JIbIO MOJYYEHUs] OPraHU3MOB M X KOMIIOHEHTOB, COJIEp KaIlIUX
HE BCTpEYaroIInecs B MPUPOAe OMOCUHTETUYECKHE MYTH.

Knerounass unxkeHepus. MeTtoapl KynbTyphl KJIE€TOK M TKaHEHl pacTeHUH MU >KMBOTHBIX.
Kpuobanku. ComaTtnueckas THOpHIM3alMsS W cOMaTHYeCKHil smOpuorenes. lcmomb3oBaHue
rarjiouJIOB B CEJNEKUUU pacTeHuil. [lonyuenue moHnoknoHanvuwvix awmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHAILHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIMS SUIEKIETOK W KIOHUPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SACP
KIETOK. Texuonocuu 0300poeieHus, KylbMUuGUPOBAHUs U MUKPOKIOHATLHO2O PAZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsI U TeHHast uHxkeHepusi. ICKyCCTBEHHBIN CHHTE3 TeHa U KOHCTPYHUPOBaHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUS U TIEPCIIEKTHBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE NpPOOJIeMbl TeHHOU
WHXEHEPHUH.

Menununckue 6uorexunonoruu. [loctrenomuas mudposas menunuaa. [1I[P-nmuarnocTuka.
MeTa0o0s10MHBIN aHANN3, TEHOLIEHTPUYECKUI aHAIU3 MPOTEOMa YeIoBeKa JIJIsl OLEHKHU COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-
OuoWH)XeHepus ia  pa3paboTku (YHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3MaHMSI KOMIUICKCHBIX TKaHEW COYETaHMEM TEXHOJOTHA TPEXMEPHOTO OWONPUHTUHTA U
ckaddonaunra 175 perieHus 3a1a4 NepCOHATU3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IEIbI0 OOecledeHus] KOMOMHMPOBAHHOW 3allUTHI OT
Bo30yauteneit OPBU, ycraHoBieHHe MOJIEKYJISPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
coJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

JeMoHCTpauMu



Tabmuubr u  cxemsl: «/cnonap30BaHME  MHUKPOOPraHM3MOB B IPOMBIIUICHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHass HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTyeckas padora «IloayuyeHne MOIOYHOKHUCIBIX IPOAYKTOBY.

IKceKypeust «buOTEXHOIOrUs — BayKHEHIIas MPOU3BOAUTEIbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOJCTBO).

11 KUIIACC

Tema 1. 3apo:kaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010rMI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has JnearenpHocTs Y. JlapBuHa.

JBuwxkymue cunel 3Bodronuu  BuaoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoii Teopuu sBomtonuu (CTI). HelitpanbHas Teopus 3BOIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOJIOTUsA. 3HauU€HHE HBOJIOLMOHHON T€OpuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoOHCTpaL U

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [Jx. Xonaeitn, J. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoi npupoasl (nmo K. JlunHero)», «JlecTHuna >KuBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMuUpOBaHHs NPUCHOCOONEHUH Yy pacTeHHd u
XKHUBOTHBIX (110 Jlamapky)», «Kapta-cxema Mapuipyra nmytemectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «@opmbl 060pbObl 3a cymecTBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJIBTYpPHBIX (hopM KamycThl», «I1oposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHHS IBMKYLUIUX CHUJ 3BOJIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKON TEOPUU IBOJIIOLIUN.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Tomymnsiust Kak 3JeMeHTapHas eAuHuna 3Bomonrd. CoBpeMEHHbIE METOJbl OLEHKU
TeHETHYECKOr0 pa3Ho00pa3us U CTPYKTYphI MONyssiuid. MI3MeHenue reHooH 1a MOMyIISIUN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
BaiinGepra.

OnemeHTapHble (DAKTOpPHl (IABMIKYIIME CHJIBI) HBOJIONMM. MyTallMOHHBIA Tpolecc.
KombOunaruBHass u3mMeHUMBOCTh. [[peii) reHoB — ciywaiiHble HEHamNpaBli€HHblE W3MEHEHUs
4acTOT ayuiesied B momymsiusax. OD(PdekT ocHoBaTens. Ipgexm OYymbLIOUHO020 2OPAbIUIKA.
CHuoicenue 2enemuuecko2o paznooobpaszus: npudunvl u creocmeus. Illposenenue s3¢pgexma
opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparuu. W30msmus  TOMyISIU:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Onoornyeckas (penpoayKTHBHAS).

EcrectBenHblif oTOOp — Hampaistomuid ¢aktop 3Bomonnd. DopMbl eCTECTBEHHOTO
or0opa: IBUXKYIIMN, CTaOWJIM3HUPYIONIMKA, pa3phIBAIOLINKM (qu3pynTuBHBI). [lonoBoii oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO ITOBECHMSI )KUBOTHBIX.

[TprcnocoO0aeHHOCTh OpraHU3MOB KaK pEe3yJlbTaT MHMKpPO3BONIOLMU. Bo3HHMKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3sl U uanoamanTtamnuu. [Ipumepsr npucrnocobaeHui



y opraHu3moB: Mopdosiornyeckue, (PpU3NONIOrHIECKHe, OMOXUMUYECKHE, ITOBEICHUYECKHE.
OTHOCHUTEIBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupmooOpa3zoBaHue Kak pe3yinbTaT MUKPOAIBOJIOLUU.
Wzomsiust — kimoueBoil  akTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa30BaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp sBomonuoHHOM Ouoniornd B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpaszus. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X03s1€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubt u cxembl: «MyTalMOHHAs U3MEHUYNBOCTEY, «llomysSIOHHas CTPYKTypa BUAAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBHKyIIMe CHIJIBI  SBOJIOIUIY,
«OKoJIoTHYEeCKass HM30JIALMS TOMYJSIUA ceBaHCKON Qopenn», «[eorpaduueckas HIOIALUSA
JUCTBEHHHIIBI CUOMPCKOM M TUCTBEHHUIIBI Aaypckoit», «[lomymsaimoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB U KepTB», «Cxema JIeHCTBUS €CTECTBEHHOro 0TOopa», «Popmbl OOpbOBI 3a
CYILLICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «Kussie HCKOIIa€MBIE»,
«[ToxpoBUTENBECTBEHHAs OKpacka >XHBOTHBIX», «lIpemympexmaromas oOKpacka >KHBOTHBIXY,
«Duznonornueckue agantanum», «I[IprucrocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Bunpl-nBoitnukn», «CTpykrypa BHAa B mnpupoge», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuyeckoe  BHI0OOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«JKoJNOTHYeCKOe BUI000pa3oBaHre BHUAOB cHUHHUI», «llomummounsr pacteHuit», «KamycTHo-
peneyHbIid THOPHIY.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMH HACEKOMBIX, dydena NTHIl U 3Beped C
npUMepaMu pa3jMYHbIX MPUCIOCOONEHUH, Yydena MTHUIl M 3Beped pa3HbIX BHJIOB, repdapuu
pacTeHuii OJIM3KUX BUI0B, 00pa30BABIIMXCS PA3JIMYHBIMU CITIOCOOAMHU.

Jlaboparopnasi padora «BrisBieHHE H3MEHUYNBOCTH y 0CO0€ OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
11EeJIECO00PA3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metoab! u3ydeHus MakpodBOJIOINH. [larieoHTOIOTHYECKHEe METOIbI U3YUEHUS BOITIOIHH.
[Tepexonnbie GopMbl U GUITIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpapuyeckue wmetonsl wu3ydeHus sBomonuu. CpaBHeHue Quopbl U (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckue odmactu 3eminu. Buabl-sHIEMUKU U PETTUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTHYECKUE METOMbI W3YYEHHS SBOJIOIHH.
['eHeTHUECKHE MEXaHW3MBI SBOJIOIMU OHTOTCHE3a W TOSBICHUS JBOJIOIMOHHBIX HOBIIECTB.
['oMonornYHbIC ¥ aHATOTHYHBIE OpTraHbl. PyIMMeHTapHbIe OpraHbl U aTaBU3MbL. MOJEKYISPHO-
TreHEeTUYeCKHe, OHOXMMHUYECKHMEe M  MaTeMaTH4YeCKHe METOJbl  HM3YYCHHsI  HBOJIOIHUH.
["omonoruynsie reHsl. COBPEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XpPOMOCOMHBIE MYTallUU U YBOJIOIUS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBwiIa) JBOMONUH. [lpunyun  cmeuvl  yHKYUI.
HeobOpatumocTs 3BOMIONIMK. AanTUBHAS paauaius. HepaBHOMEPHOCTb TEMITOB SBOJIOIIHH.



JleMoHCTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYECKUHN PSJT JIOMIAN», «APXCONTEPUKC, «3BEpO3yObIe
auiepsl», «Cterouedans», «Punnodure», «CeMeHHbIe MAaNOPOTHUKNY, «buoreorpapuyeckue
30HBI 3emun», «Jlpelip koHTHHEHTOBY», «PenmukThl», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE ¥  AHAJIOIMYHBIE  OpraHbI»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YeJIOBEKAa W ILIMMIaH3e», «laBHBIE
HaIlpaBJIEHUs 3BOIIOLUNY, «O0IIHEe 3aKOHOMEPHOCTH 3BOJIFOLIUN.

OO6opynoBaHue: KOJJIEKLMH, TepOapuu, MYJSKM HMCKOIAeMbIX OCTAaTKOB OPIaHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxosxknaeHue u pa3BuTHe )KU3HU HA 3emJie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMMS.
JloHay4Hble NpEeACTaBICHUS O 3apOXKJICHUM JKU3HU (KpealuoHu3M). ['Hmore3a MOCTOSHHOTO
CaMO3aposKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnannanuanwu, JI. [Tacrepa.
[TpoucxoxxaeHune >Ku3Hu U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Talbl HeOpraHuyeckoi »Bostonuy. [InanerapHas (reosoruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTE€HHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPIaHUYECKUX.
Onbir C. Mumepa u I'. FOpu. OOpa3oBanue monumMepoB u3 MoHoMepoB. KoamepBarhas
runore3a A. W. Onapuna, runore3a nepBuuHoro OynboHa JIk. XosjeiHa, reHeTuuyeckas
runoreza I'. Ménnepa. Pubosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIIETKH.

Hctopuss 3emnmu u Meroabl €€ wu3ydeHus. lIckomaembple OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJMIOTHAsE  IE€OXPOHOJIOTHA.
['eoxpoHoOIOrMUecKas mKaja: S0Hbl, 3pbl, IEPUOBI, JTIOXH.

HauvanpHele dTansl opraHuyeckoil somonuu. [losiBieHrne U 2BONIONMSA NEPBBIX KIETOK.
Oponronusi Merabonu3zMa. Bo3HuKHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIIEHKM KakK aHajor mepBbIX Ha 3emisie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTHI.

[TpoucxoxaeHne sykapuoT (CUMOHMOTreHe3). DBOJIIOIHOHHOE MPOUCXOKIACHHE BHPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Boeixon pactenmii Ha cymy. IlosBieHMe CHOpPOBBIX pacTEHMl M 3aBOCBAaHME HMH CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHUIA.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOopoBbIE
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxoknenne aMmpuouii U penTHiIni.
[TpoucxoxxaeHne MieKoONMUTalOMmUX M nTHl. [lpuHmmn kimodyeBoro apomopgosza. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NEpUoaM: apxel, NpoTepo30i, Naieo30i, Me30301,
KaifHo30M. OOmias XapakTepUCTHKa KIMMaTa W TeoJIOTMYecKHX ImporeccoB. [losBienue u
pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJIe0Opa30BaHHE: €ro YCIOBUS U BIMSHUE Ha Ta30BbIH
COCTaB aTMOCHEPHI.



MaccoBble BBIMHUPAaHHSA — DKOJOTMYECKHE KPU3HCHI npouuroro. Ilpuuunel u cnencreus
MacCOBBIX BbIMUpaHUi. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OMopa3HooO0pas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKAUN OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpauMu

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumupl u cxembl: «Cxema omnbita @. Peau», «Cxema onbita JI. [lacTepa mo u3ydeHuro
camo3apoxxeHus xu3zHm», «Cxema onbita C. Musnepa, I'. FOpu», «OTansl HeopraHu4ecKon
sBoIOLIMNY, «['eoxpoHosoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW SBOJIIOLMMY,
«Cxema o00pa3oBaHUsI DJYyKapuoT MyTéM cuMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTBHY, «OIHOKIETOYHBIE
Bozlopocinn», «MHoroknerounsle Bogopocan», «Mxu», «llanoporHuku», «l onocemeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTHS HKUBOTHOIO MHpPay,
«ApoMop¢o3bl  KUBOTHBIX», «lIpocreiimme», «KumeunononoctHsle», «llnockue uvepBu»,
«HieHucTOHOTHEY, «PbI0OBDY, «3EMHOBOJHBIEY, «IIpecmbikaromuecs», «[Itnnemy,
«Mutekonuraronue», «Pa3BuTue JKM3HM B apxeuWckou apey», «Pa3BuTue KH3HU B
MPOTEPO30MCKON 3pe», «Pa3BUTHE KWU3HKM B TNAJCO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe XKU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOT0 MUPa».

Ob6opynoBanue: repOapuu pacTeHUH pa3IUYHBIX OTAEJIOB, KOJUIEKLIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HITIOKOKHX, CKEJIETHI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIIMM OKaMEHEJOCTEH, IT0JIE3HBIX
MCKOIIAEMBIX, MYJISIKA OPIraHUUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoxenupoBanue onbsiToB Muniepa—tOpu mo
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B MEPBUYHOM aTMochepe».

Jladoparopnasi pabora «/3ydyeHne M ONUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «M3yueHne OCOOEHHOCTEN CTPOEHHUS PpACTEHUM pa3HBIX
OTJIETIOBY.

IIpakTnyeckas padora «M3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl n 3agaun aHTpONoI0ruu. MeTobl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TOJIOKEHHE 4YelloBeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOp(]OIOrHUecKue,
IMOpPHUONIOTHYECKHE, (UZHOIOTO-OMOXUMHUYECKHe, TMOBeAeHUecKne. OTIH4Yus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOXOXKIE€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3ra ¥ BTOPON CUTHAJIbBHOW CHUCTEMBI.

JBwxkymme  cuibl  (QakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLMANbHBIC.
CooTHoleHre OMOJIOTMYECKUX U COLMANIBHBIX (DAKTOPOB B AHTPOIIOTEHES3E.



OcCHOBHBIE CTaJMH aHTpOIOreHe3a. PaHHNE 4emoBeKooOpa3Hbie 00e3bsIHBI (MPOKOHCYJIbI)
¥ paHHUE TOHTHJIBI — OOIIME MPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JIBYHOTME TMPEIKU JIroAci. YeloBeK yMeJbld, MEPBbIE U3TOTOBICHUS Opynuil Tpyna. YenoBek
NPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ JItofiel 3a mpenensl Adpuku. YenoBek reinenbOeprekuii —
00Nl MpeioK HeaHIEPTaIbCKOr0 YEIOBEKa U YEJIOBEKA pa3yMHOro. YeloBek HeaHepTaibCKU
KaK BHJ JIIOJEH XOJOJHOTO KiIMMarta. YenoBeK pa3yMHBI COBPEMEHHOIO THUIIA, JEHHCOBCKUU
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npefenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

OBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YellOBEKa.
Myranuonsslit porecc U noaumMopusm. [lomynsiuoHHbIe BONHBI, Ipeiid reHoB, MUTpalus U
«3¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pachl. [lonstue o pace. bonbuiume pacel: eBporeounaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (PKBATOpHUAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHusi 4YeloBeKka 1o I[aHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOIeHHOCT, ueloBeKa K  pa3HbIM  yCIOBUSM
OKpyXaroliel cpeabl. BiausHue reorpaduueckoil cpenbl U Jpeiida reHoB HA MOPGHOIOTHIO U
(buU3HONOTHIO YeIoBeKa.

MexIucuuIuiMHapaple  MeToAbl B (U3UYeCKOW (OMOJOTHYECKOW) aHTPOIOIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJC€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOIMYJISALHUM.
buocouuanbHple  HcciaeAOBaHMA ~— OPUPOJBI  YeloBeKa.  VccinepoBaHuMe — KO3BOJIIOLUU
OHMOJOrN4YECKOro U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaLun

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeToapl  aHTPOMONOTUNY», «[ ONOBHOW MO3T  UeJIOBEKay,
«UYenoBexkooOpa3Hble 00€3bsHBDY, «CKeneT 4eloBeKa W CKeNeT IMMIIaH3e», «PyauMeHThl u
aTaBU3MBbD», «JIBWXKyIIME CHUJIBI AHTPOIOreHE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heannepranbipiy, «KpomanboHibly, «l[Ipeakn denoBekay, «ITallbl BOJIOIUH YETOBEKAY,
«PacsI yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPeMETOB MaTEPUAIbHON KYJIbTYpbl MPEIKOB
YenoBeKa, penpoAaykiuu (dotorpaduu) KapTHH C MHUQPOJIOTHYCCKUMUA W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOIOK MCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIETb Yepera YeJOBeKa W Yepera HMIMMIIaH3€, MOJEIb KUCTU YelIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETI TOpCa MPEAKOB YeJIOBEKa.

JlaGopaTtopnas pabora «M3yueHne ocoOEHHOCTEH CTPOEHMsS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3ydyeHne 5KOJOTHYECKUX aJaNTallUui YeTOBEKay.

Tema 6. OxoJsiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY:Kalouei cpeaou

3apoxaeHue W pa3BUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymbe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skonoruu. CBsi3b
AKOJIOTUU C APYTUMH HayKaMHu.

Mertonsl skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIE H
nabopaTopHbie. MogenupoBaHue B dKOJIOTHU. MOHUTOPHUHT OKPYKAIOIIECH CPEJIbl: JTOKAIbHBIH,
PETHOHAIILHBIN U TJI00ATLHBIH.



3HAaYeHUE DKOJOTMYECKMX 3HAHUM U1 4YENOBEKA. JKOJIOIMYECKOE€ MHPOBO33PEHHE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUponod. POPMUPOBAHHUE DKOJOTHYECKOW KYJIbTYypbl M
HKOJIOTMUYECKOI IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6onsar, K. @. Pynse, H. A. Cesepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunpel u cxembl: «Paznensl skonorun», «Metoasl dKojaoruny, «Cxema MOHHUTOPHUHTA
OKpYKarollen Cpesbi».

JlaGoparopHas padora «/3yyeHue MeTo10B SKOJIOTHUECKUX UCCICTOBAHUI».

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccubukamus
DKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWEe, OWOTHYEeCKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJIornueckux paktopos. [Ipasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKHE TPYMNIbl PACTEHUW M IKUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoiu3m.

Temmepatypa Kak dKojorudeckwii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBL.
[ToikunoTepMHBIE U TOMONOTEPMHBIE OPIAHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorumdeckuii ¢dakrop. [IpucnocobneHus pacTeHHN K TOIEPKAHUIO
BogHOro Oananca. Kmaccudukanus pacteHuid 1Mo OTHOIIEHUIO K Boje. [lpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3/YILIHAs, NMOYBEHHAs, TIyOMHHas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHus
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K KU3HU B pa3HbIX cpejiax.

bruonornuecknue putmel. BHemHne u BHyTpeHHHE pUTMBI. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

Kusnennnslie ¢opmbl opranuzMoB. [lonstue o xusHeHHOU (opme. XKuzHeHHble GOpMBI
pacTeHMi: JepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJETHHE TPaBbl, OJHOJETHHE TPaBBI.
KuznenHnble (QOpPMBI KUBOTHBIX: THUIAPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs M 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHMUECKMX  B3aMMOJAEHCTBHHA:  KOHKYpPEHIIHSA,
XHUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO,  HaxJeOHM4ecTBO). Herpoduueckne  B3auMoaelCTBHS — (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HadyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIECTBOBAHMS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaLun

Tabmumpl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOUM CIEKTP», «IKOJIOTHIECCKUE
IPYIIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «T€NIOKpOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
XKHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «Ku3HeHHbIE POPMBI pacTeHU», «KnU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«OKocHCTEMa IUPOKOIMCTBEHHOIO Jeca», «DKOCUCTEMA XBOMHOro Jiecay, «llemu nurtanus»,
«XumangectBoy, «Ilapazutuzmy, «Konkypenuus», «CuMonosy», «KommeHcanuzmy.



OGopynoBanue: repbapuu pPAaCTEHHH W JKUBOTHBIX, NPHUCIOCOOJICHHBIX K BIHSHHUIO
pPa3IMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHH, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacTteHus, repOapul ¥ KOJUIEKIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHHi, uyyena MNTUI] W 3Bepeid, repdapuuM pacTeHUH, OTHOCSIIUXCA K THUrpoduTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS IaHHBIX TPYII, KOJUIEKIIMH >KUBOTHBIX,
oOMTAIONMX B pa3HbIX cpefax, repOapuu U KOJUIEKIIMM PACTEHUN U >KMBOTHBIX, 00JaJarOIIUX
YyepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HHM, repbapuu u
KOJUICKIIUM PACTEHUIl W JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJICKIUU >KUBOTHBIX,
YYacCTBYIOLIMX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJIECHCTBHUSAX.

Jlaboparopnasi padora «BpisBieHre MPUCIIOCOOICHUNM OPTaHU3MOB K BIUSIHUIO CBETaY.

Jladboparopnasi paGora «BbIsiBICHHE TMPUCITIOCOOJICHUN OPraHU3MOB K BIIMSIHHUIO
TEMIEPATYPBI».

Jladoparopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHMH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jko/10rusi BUAOB M NOMYJIALHI

DKOJOTHYEeCKHe XapaKTepUCTUKH nomymsiuuu. [lomynsanusa kak Ouonoruueckas cucTeMa.
Posp HeomHOpOAHOCTH Ccpenbl, GU3NYECKHX OaphbepoB M OCOOCHHOCTEH OWMOJIOTMH BHUIOB B
(OpMHUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpbI OMyJALUi. OCHOBHBIE MOKA3aTENN MOIMYJISIINN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U IIOJOBasl CTPYKTYpPa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUSL.

Okxonoruyeckas CTpyKTypa nomyisauuu. OLEeHKa YHUCIEHHOCTH MNOmyJsanuu. J(mHamuka
NOMYJISIMY U €€ perysanus. buotnuecknii moTeHIMan nonyisnuu. MoaenupoBanie TMHAMUAKH
nonynsiuud. Kpussle poctra uyucinenHoctu nonyisuud. Kpusesle BbDKuMBaHMS. Perymsmus
YUCICHHOCTU MOMYNALUN: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
OKonoruyeckue crpaTeruu BUoB (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEb
skosornyeckod HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Humu. [loTeHunanbHas u
peann30BaHHAs HULIH.

Bun kak cucrema nomymsuui. Apeanbl BUAOB. BHIBI M HX >KWU3HEHHBIE CTPATETHUU.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUIpalUil JKUBOTHBIX. buosornyeckue uHBa3UU
qyKEPOJHBIX BUJIOB.

JleMoHCTpanun

IToprper: Ix. Y. XaTunHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTMUECKHUEe XapaKTePUCTUKU Monysuuny, «IpoctpancTBenHas
CTpYyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nomyasuun», «CKOpOCTh 3acereHHs
MOBEPXHOCTH 3€MJIM PA3JIMYHBIMH OpraHuzMamm», «Mojenb skosormdeckod Humum JIx. H.
XaT4MHCOHAY.

Ob6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHust ceMsH pacTeHHI K PacCeICHUIO.

Tema 9. Jxos10rus coo01meCTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBsI3M MEXKIy OpraHH3MamMu B
OHOILIEHO3E.



OxocuctemMa Kak OTKpeiTas cuctema (A. JIk. Tencnum). DyHKIHMOHAIBHBIC OJIOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndeckue O10KK dKocucTeM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopot BeLIeCTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. brioMacca u mpoayKius. DKOJI0rM4ecKre M PaMU/Ib
yucesl, OMomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHbI COOOIIECTB — CyKleccuu. llepBuuHble U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL. AHTPONOreHHbIE BO3JCHCTBHS Ha cykieccud. KimmakcHoe cOOOIIECTBO.
Buopaznoobpasue 1 mosHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[TpuposaHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenell, NyCMmbvlHb.

AHTpPOIIOT€HHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pazmuuus Mexay
AHTPONOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMAMHU.

Ypboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buomornyeckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHHMS  OCHOBHBIX  B3aMMOJACHUCTBUI  OpraHW3MOB B
KocucTeMax. Poab kackaonozo s¢ghghexkma u 6ud06-30upuramopos (Kuouesvix 6udos) 6
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U BELIECTB MEXAY CMEXKHBIMU
ADKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISIIUA M 3KOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBU.

Mexanuzmsl  6030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOPLAHU3MEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeTooNoTus MOHUTOPUHTA €CTeCTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpaL U

IToptper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», « DKOCUCTEMA IIMPOKOJIIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMey», «llemu muTaHus (macTOWIMHAs, JETPUTHAs)»,
«DKoyornyecKas MUpaMuIa Yucem», « IKOJorHIecKasi mupamuaa OHoMacchl», « IKOIOTHIecKast
nupamuna sHeprumy», «OOpasoBanue Ooioray, «llepBuunas cykieccus», «BoccTaHoBlIeHHE
Jeca Iociie MoXxapa», «IKOCUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeUIECTB U IOTOK
SHEpruM B arpoueHosey, «I[Ipumepsr ypboskocucTem».

OOGopynoBanue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuesia NTHI[ W 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYUINX PACTEHUMN, aKBapUYM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypO0o3KOCHUCTEMBIY.

JlaGopaTopnasi padora «/3ydeHue pazHOOOpa3us MEIKUX TTOYBEHHBIX YICHUCTOHOTHUX B
Pa3HbBIX YKOCHUCTEMAX).

IKCKypeusi «IKCKypcHs B TUIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKeKypeHsi «IKCKYpCHsI B arpO3KOCUCTEMY (Ha TOJIE WK B TEIJIMYHOE XO35HUCTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA



buocdepa — obmennanerapras o0ojouka 3eMiH, TIE CYIIECTBYET WM CYIIECTBOBAIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax 3. 3tocca. Yuenue B. 1. Bepuaackoro o
o6uocdepe. O6mactu 6nocdeps! u e€ cocras. JKupoe BeniecTBo Onochepsl u ero GyHKIUH.

3aKOHOMEPHOCTH CyiecTBoBaHUS Onocheprr. OcoderHocTr Omocdepsl Kak riaodanbHON
skocucTembl. JluHamuyeckoe paBHOBecue B Omocdepe. KpyroBopoTbl Bemects
OMOTreoOXMMHUYECKHE ITUKIIBI (yTiIepoia, a3oTa). PUTMUYHOCTH siBeHM B Orocdepe.

3onanbHOCTh Onochepsl. [TonsTre 0 6nome. OCHOBHBIC OMOMBI CYIIH: TYHJIpA, XBOHHBIC
jeca, CMEUIaHHbIC W IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAaHHBI, ITYCTHIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOPBsI. Kitumar, pacTUTEIbHBIN U )KHUBOTHBIH MUP OMOMOB CYIIIH.

Crpyktypa M (YHKUIMS JKUBBIX CHCTEM, OIEHKAa HMX PECypCHOro TMOTEHLIHAA |
OorocepHbIX QYHKITHI.

JleMoOHCTpaL U

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eoctepnr 3emnny, «Kpyropopot azora B npupoze», «Kpyrosopor
yriepoja B npupoje», «KpyroBopor kucinopoaa B npupozae», «KpyroBopot BoJbl B IPUPOILY,
«OcHoBHBIE OMOMBI cymmy», «Kmumarnyeckue mosca 3emum», «Tynapaw», «Taiiray,
«Cmemannblii  sec», «lllupokonucTBenHsii Jjecy, «Crenb», «CaBanHay, «llycThIHSY,
«Tponmuecknii mecy.

O6opynoBanue: repbapuu paCTCHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KpU3UChI U UX TpUYHHBL. BosjaeiictBue denmoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspymienue nouBsl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHHe KiinMara.

AHTpOIIOTEHHOE BO3JCMCTBHE Ha PACTUTENBHBIA M JKUBOTHBIA wMup. OxpaHa
pPacTUTEIBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMITBI OXPaHbI MPUPOAbI. KpacHble KHUTH.
Oco60 oxpansiembie npuponnsie Tepputopun (OOIIT). borannyeckue caasl U 30010THYECKUE
HapKH.

OCHOBHBIC TPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA U MPUPOAbI. PanmonansHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OHoJorudeckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TII00aThHBIX IKOJIOTHYECKHX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSITHBIE MOCIIE/ICTBUS.

Pa3BuTHE METOJOB MOHHMTOPHUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u buopecypcwl. Hayuonanvhvie ungopmayuontoie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu IKo0cCUcmem U cnoco606 60pvOvI ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTHEM.

JleMoOHCTpaLun

Tabmuubl u  cxembl: «3arps3HeHue atMmocdepbl», «3arps3HeHue THIpochephD»,
«3arpsisHeHne  TouBBl», «llapHuKOBBIA 3 dexT», «Ocobo oxpaHseMble NPUPOTHBIC
TeppuTOpunY, «MOAenu yrpaBisieMOro MUPay.

Ob6opynoBanue: ¢ororpaduu OXpaHSEMbIX pPACTEHMH U IKUBOTHBIX KpacHON KHHIH
Poccuiickoit ®enepanuu, KpacHoil KHUTH peruoHa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmuyecTrBo yacos DJIeKTPOHHBIE
HauMeHoBaHMe pa3/ie/ioB U TEM (undpossbie)
Ne i/ Konrpoasnsie Ilpakruyeckue
NMPOrpaMMblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
1HOC "Mos llkoxna"
1 bronorms xax nayxa 1 https://myschool.edu.ru/
HOC "Mos IlIkona"
2 JKuBblE CUCTEMBI U UX U3YUEHUE 2 httos://myschool.edu.ru/
HOC "Mos IlIkona"
b 2 :
3 MOTIOTIVL IGTETIE 0.5 https://myschool.edu.ru/
1HOC "Mos llkoxna"
4 XUMHYECKasi OpraHu3aIys KJIeTKU 10 1 httos://myschool.edu.ru/
OC "Mos kona"
2 n
> CTpoeHHE H GYHKLHH KICTKH 8 https://myschool.edu.ru/
6 OOMeEH BEIIECTB U MPEBPAIICHHE 9 1 1IOC "Mos IlIkoma"
SHEPIHH B KJIETKe https://myschool.edu.ru/
7 HacneacrBennas undopmanus u 9 0.5 IIOC "Most Ikoma"
peanu3aius eé B KJIeTKe ' https://myschool.edu.ru/
o 11OC "Mos lIkona"
8 Ku3HEeHHBIN LUK KIETKU 6 1 httos://myschool.edu.ru/
OC "Mos lIkona"
9 CrpoeHue 1 PyHKIIMH OPraHU3MOB 17 1.5 httos://myschool.edu.ru/
10 PazMHOXeHUe U pa3BUTHE OPTaHU3MOB 8 1.5 HOC "Most Ikona"
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https://myschool.edu.ru/
['eHeTnKa — HayKa O HACJIEICTBEHHOCTH HOC "Mos IIkoma"
11 2 0.5 https://myschool.edu.ru/
Y U3MEHYUBOCTU OPTaHU3MOB : CUL.
HOC "Mos IIkoma"
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://myschool.edu.ru/
1HOC "Mos lIkona"
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 httos://myschool.edu.ru/
OC "M H_[ n
14 I'eneTnka JenoBeka 3 0.5 L . o7 ZHKora
https://myschool.edu.ru/
HOC "Mos IlIkona"
15 Cenexius opraHu3MoB 4 1 https://myschool.edu.ru/
BUOTEXHOMOTUSA U CUHTETHYECKAS OC "Mos IIkona"
16 4 https://myschool.edu.ru/
6IOIOrHS ps://myschool.edu.ru
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 102 0 13
[TPOTPAMME
11 KJIACC
KoJuu4yecTBO 4acos DJIeKTPOHHbIE
HaumeHnoBanue pa3aeiioB H TeEM nudposbie
Ne i/ P Konrtpouabnbie IIpakTtuueckue (1icpp )
NMporpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
3apoXKIeHUEe U Pa3BUTHE [HOC "Mos IlIkoma"
1 SBOJIFOLIMOHHBIX [TPEACTABJIEHUI B 4 https://myschool.edu.ru/
ouoJioruu



https://myschool.edu.ru/
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HOC "Mos IlIkomna"

2 MuxkposBoirronus U €€ pe3yJIbTaThl 14 2 httos://myschool.edu.ru/
3 MakpodBoTIOIHS U €€ pe3yIbTaTh 6 HOC *Mos Hlkoza®

P HHOH pesyI https://myschool.edu.ru/
IIpoucxoxieHue u pa3BUTHUE )KU3HU [HOC "Mos Ixona"

4 15 1.5 https://myschool.edu.ru/
Ha 3emMie ps://myschool.edu.ru
[IpoucxoxaeHue 4enoBeKa — HOC "Mos kona"

5 10 1 https://myschool.edu.ru/
AHTPOIIOTEHE3 : .edul.
DKOJIOTHsI — HayKa O OC "Mos Ikona"

5 B3aMMOOTHOUIIEHUSX OPTaHU3MOB U 3 0.5 https://myschool.edu.ru/
HaJIOPraHU3MEHHBIX CUCTEM C '

OKpYXarouen cpenou
HOC "Mos IlIkomna"
7 Opranusmsl U cpesa oouTaHus 9 1.5 httos://myschool.edu.ru/
o HOC "Mos lIkona"

8 DKOJIOrUs BUAOB U NOIMYJISLIHMA 9 0.5 httos://myschool.edu.ru/
DKOJIOTUS COOOIIIECTB. IIOC "Mos IlIkoma"

d 12 0.5 https://myschool.edu.ru/
DKOJOTUYECKUE CUCTEMBI ps.//myschool.edu.ru

HOC "Mos IlIkomna"
10 buocdepa — rmodanbHas sKocucTemMa 6 https://myschool.edu.ru/
HOC "Mos lIkona"
11 Henosek i okpyskaiouas cpesa 6 https://myschool.edu.ru/
HOC "Mos IlIkoma"
12 Pesepatioe spentst 8 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTtBo yacos JJIeKTPOHHBbIE
Ne Jlara nudpoBbIe
Tema ypoka Konrtposbnbie IIpakTuueckue bp
n/n Bceero u3yueHuss oOpa3oBaTebHbIE
padoThI padoThI
pecypchl
buosnorust kak KOMIIJIEKCHAs HOC "Mos lIkona"
1 HayKa U KaK 4acTh 1 https://myschool.edu.ru/
COBPEMEHHOTO 00IIIecTBa
5 JKuBbIe cucTeMBl U X 1 LHOC "Mos IIkosna"
CBOICTBA https://myschool.edu.ru/
3 YpoBHEBas opraHu3anus 1 HOC "Mos IlIkomna"
SKMBBIX CHCTEM https://myschool.edu.ru/
Hctopus oTkpsITHS U [IOC "Mos IlIkomna"
4 U3ydeHus KiueTku. Kierounas 1 https://myschool.edu.ru/
TEOpHUs
MeToabl MOJIEKYIISIPHOW U HOC "Mos IlIkoma"
KJIETOYHOM GHOJIOT M. https://myschool.edu.ru/
[IpakTruueckas pabora
«3yyeHue MeTo10B
5 . 1 0.5

KJIETOYHOW OMOJIOTHUH
(xpomarorpadus,
anexTpodopes,
nuddepeHnanbHoe



https://myschool.edu.ru/
https://myschool.edu.ru/
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nentpudyruponanue, [111P)»

HOC "Mos lIkona"

6 XUMHYECKUI COCTAB KIIETKH
https://myschool.edu.ru/
MuHepanbHbI€ BEIIECTBA LIOC "Mos IIkona"
7 KJIETKH, UX OHOJIOTHYECKast https:/myschool.edu.ru/
poib
Oprannydeckue BelecTBa HOC "Mos IlIkomna"
KIIEeTKH — OEK. https://myschool.edu.ru/
3 Jlabopartopnas pabota 0.5
«O6HapyxkeHne GEIKOB C '
IIOMOILBIO KAYECTBEHHBIX
peaKLnin»
9 CaoiicTBa, Kinaccuduxkanus u [IOC "Mos Ikona"
GyHK1UK GeNKoB https://myschool.edu.ru/
10 Oprannydeckue BeliecTBa I1OC "Mos IIkona"
KJIETKH — YTJIEBOJIbI https://myschool.edu.ru/
11 Oprannydeckue BeliecTBa IIOC "Mos IIkona"
KJIETKH — JIAITHAIBI https://myschool.edu.ru/
HyknenHoBbIE KHUCIOTHL. HOC "Mos lIkona"
JIHK u PHK. JlaGoparopHas https://myschool.edu.ru/
abora «/ccrnenoBanue
12 P 8 0.5
HYKJIEMHOBBIX KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY
13 Crpoenue u pynkmuu ATO. HOC *Mos Hlkora

https://myschool.edu.ru/
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Hpyrue
Hykieo3uaTpudochatsl
(HT®)

CexBenupoBanue /JHK.
MeToabl TEHOMHUKH,

HOC "Mos IlIkomna"
https://myschool.edu.ru/

14 TPAHCKPUIITOMUKHU,
IIPOTEOMUKH

15 Metoabl CTpyKTYypHOU HOC "Mos Ikona"
GUOJIOTHH https://myschool.edu.ru/

16 THUIbI KJIETOK. LHOC "Mos IIkona"
[TpokapruoTHdeckas KIeTka https://myschool.edu.ru/
CrpoeHne 3yKapruOoTHIECKON [HOC "Mos IlIkoma"

17 knetky. [IpakTuueckas 05 https://myschool.edu.ru/
pabota «/3yueHue CBOUCTB
KJIETOYHOU MEeMOpaHb»

18 [ToBepxHOCTHBIN anmapar [IOC "Mos Ikona"
KIIETKH https://myschool.edu.ru/
OnHomemOpaHHbIE [HOC "Mos IlIkomna"
OPTraHOMUbI KIETKH. https://myschool.edu.ru/

19 [IpakTruueckas paborta 05
«3yueHue IBUKEHUSA
LUATOIJIa3Mbl B PACTUTENBHBIX
KJIETKax»

20 [TosryaBTOHOMHBIE 05 IIOC "Mos IIkomna"

OpraHOHUAbI KIICTKH:

https://myschool.edu.ru/
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21

MHUTOXOHJIPHH, TUIACTH/IBI.
JlabopaTtopHas pabota
«HWccnenoBanue miazMonu3a
U JICTUTa3MOJIH3a B
PaCTHTEIBHBIX KICTKaX)»

HememOpanHubie opraHOUIbI
KJIETKHA

HOC "Mos lIkona"
https://myschool.edu.ru/

22

23

Crpoenue u pyHKIUU sSApa

CpaBHuTenbHas
XapaKTEPUCTHUKA KIIETOK
sykapuort. JlabopatopHas
pabora «3ydenue crpoeHus
KJIETOK pa3JIuYHbIX
OpraHU3MOB»

0.5

HOC "Mos Ixona"
https://myschool.edu.ru/
HOC "Mos IlIkomna"
https://myschool.edu.ru/

24

25

AccuMuianus u
JTUCCUMWIISIIIUS — JIBE
CTOPOHBI METa0O0IM3MA.
Tunbl oOMeHa BEIIECTB.
Jlabopartopnas pabota
«M3yyeHne KaTaIuTAYECKON
aKTUBHOCTU (pepMEHTOB (Ha
MIpUMEepe aMHJIa3bl WIH
KaTaynas3bl)»

DepMEHTATUBHBIN XapakTep
peaKun KJIETOYHOTO

0.5

HOC "Mos Ixomna"
https://myschool.edu.ru/

HOC "Mos IlIkomna"
https://myschool.edu.ru/
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MeTtabonu3ma. JlabopaTopHas
pabota «M3ydenue
(bepMEeHTAaTUBHOTO
pacIieryieHust epoKcuIa
BOJIOPOJIa B PACTUTENbHBIX U
KUBOTHBIX KJIETKAX»

benku-akTuBaToOphl U OENKU-

HOC "Mos lIkona"

26 MHTUOUTOPEI https://myschool.edu.ru/
97 ABTOTpOdHBIN THUTT 0OMEHA HOC "Mos lIkomna"

BEIIECTB https://myschool.edu.ru/
28 dotocunTE3 HOC "Mos Hlxona

https://myschool.edu.ru/

XeMocunres. JJaboparopHast OC "Mos [Ikona"

pa6ota «CpaBHEHHE https://myschool.edu.ru/
29 0.5

npoiieccoB (poTocuHTE3a U

XEMOCHHTE3a)

AHa’poOHbIE OPraHU3MBI. OC "Mos IIkona"

Bupl GposkeHus. https://myschool.edu.ru/
30 JlabopaTopHas pabota

«CpaBHEHHUE TTPOLIECCOB

OpOKCHHS U JIBIXaHUS

ABpOoOHbIE OPraHU3MBI. OC "Mos IIkona"

9TaHBI 3HepFeTI/IIIeCKOFO https://mVSChOOI.edU.rU/
31 oOMeHa. DHeprus

MeMOpaHHOTO TpaJreHTa
npoToHoB. Cunre3 AT®:
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Pa6ora npotonHoit AT®-
CUHTA3bI

O00011eHNE U
CHCTEMATH3AaIHsl 3HAHUI T10
TeMme "OOMEH BEIIECTB U
MIPEBpaIlEHUE SHEPTUU B

HOC "Mos Ixona"
https://myschool.edu.ru/

32 kietke" / KoHTponbHas
pabota no teme "OOMeH
BEIIECTB U MTPEBPAIECHUE
SHEPTUHU B KJIETKE"

33 Peakiiun maTpuyHoTrO LIOC. "Mos IlIxona"
CUHTE3a https://myschool.edu.ru/

34 Tpanckpunuus — LIOC. "Most [lkoia"
MaTpuuHslii cuaTe3 PHK https://myschool.edu.ru/

.. OC "Mos komna"

3 Tpatcasus u e€ orartet Ettps://myschool.edu.ru/
KoaupoBanne aMMHOKHCIIOT. IOC "Mos IIkona"

36 Ponb pr6ocoM B GHOCHHTE3E https://myschool.edu.ru/
Oenka

37 Opranusanus resoma y OC "Mos LIxomna"
IPOKAPUOT U SYKAPHOT https://myschool.edu.ru/
MosnekynsipHble MEXAHU3MBbI I[MOC "Mos lkomna"

38 SKCIIPECCUU I'€HOB Yy https://myschool.edu.ru/
AYKapuOT

39 Bupycel — HEKIETOUHBIC 0.5 LHOC "Mos Lilkoza”

https://myschool.edu.ru/
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(hOpMBI )KM3HH U O0JIUTaTHBIC
napas3utsl. [IpakTnueckas
pabota «Co3nmanve Moaenu
BHpYCa»

Bupycusbie 3a6oneBanus

HOC "Mos IlIkomna"

40 YeJI0BeKa, )KUBOTHBIX, https://myschool.edu.ru/
pacTeHuit

a1 HanorexHnonoruu B LIOC. "Mos IlIkona"
OHMOJIOTHH M MEIHUIINHE https://myschool.edu.ru/

o OC "Mos lkoma"

42 JKu3HEHHBIN LIUKIT KICTKU ﬁtps:/lmyschool.edu.ru/

43 Martpuunsiii cuates JJHK ﬁtopg:lllr\n/[\(/):cﬁ(l)lgiggu.ru/
Xpomocomsl. JlaboparopHast HOC "Mos Ikona"

a4 pabora «M3yueHue 05 https://myschool.edu.ru/
XpPOMOCOM Ha TOTOBBIX
MUKpOIpenaparax»

OC "Mos komna"

45 JleneHHe KICTKH — MHTO3 Ettps://myschool.edu.ru/
Tune! knerok. Kapruokuues n OC "Mos IlIkoxa"
LIUTOKUHE3. Perynsauus https://myschool.edu.ru/
YKU3HEHHOT'O [[UKJIA KJIETOK.

46 JlaGoparopHas pabota 0.5

«Habmaronenne Mutosa B
KJIETKaX KOHYMKA KOpeIiKa
JyKa (Ha TOTOBBIX
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MUKpOIpenaparax)»

O0o00menue u
CHCTEMATH3aIHsl 3HAHUI T10
TteMaM "Haciencrsensas
uHpopMaIus U peanu3ams

HOC "Mos lIkona"
https://myschool.edu.ru/

41 ee B kietke", " Ku3HeHHbIH
ki kietkn" / KoHTponbHas
pabota no teme "Peakiuu
MAaTpUYHOIO CHHTE3A"
OC "Mos kona"
48 OpraHusm Kak euHOE 1IeJI0€ Ettps://myschool.edu.ru/
TkaHu pacTeHUN. [IOC "Mos [komna"
19 Jla6opartopHas paboTa 05 https://myschool.edu.ru/
«M3ydenne TkaHeH '
pacTeHui»
TxaHU >KUBOTHBIX U LHOC "Mos IIkomna"
59 yenoBeka. JlabopaTopHas 05 https://myschool.edu.ru/
pabota «/M3ydyeHne TkaHekh '
YKUBOTHBIX)
Opransl. CucTeMbl OpraHoB. OC "Mos IlIkomna"
51 Jla6oparopHas paboTa 05 https://myschool.edu.ru/
«M3yueHune opraHos '
IIBETKOBOT'O PACTCHUS
OC "Mos lkomna"
52 Onopa Tea oprausmos ﬁtps://mvschool.edu.ru/
53 JIBrKeHue OpraHu3MOB HOC "Mos IlIkona"
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https://myschool.edu.ru/

HOC "Mos lIkona"

>4 Hnranme oprammsmon https://myschool.edu.ru/
IInTanne mMO3BOHOYHBIX LIOC "Mos Ikona"
SKMBOTHBIX https://myschool.edu.ru/
55 '
[InmeBapurenpHas cucrema
YeloBeKa
OC "Mos kona"
56 bIXaHUE OPraHU3MOB 1
a p https://myschool.edu.ru/
57 JIpIxaHue MO3BOHOYHBIX IIOC "Mos Ilkona"
JKIHBOTHBIX M YeJIOBEKA https://myschool.edu.ru/
58 TpaHcnopr BelecTB y HOC "Mos lkona"
OPTraHU3MOB https://myschool.edu.ru/
KpoBeHocHas cuctema 1IOC "Mos IlIkomna"
59 MO3BOHOYHBIX KUBOTHBIX U https://myschool.edu.ru/
YyeJIoBeKa
60 Brigenenue y opranusmMoB HOC "Mos Hlxona™
A yop https://myschool.edu.ru/
61 3anura y opraHu3MoB HOC "Mos Hlxona™
o yop https://myschool.edu.ru/
62 NmmyHHas cuctema IOC "Mos IlIkoma"
yelloBeKa https://myschool.edu.ru/
PaznpaxxumocTs U perynsauus HOC "Mos Ixona"
63 y OpraHU3MOB https://myschool.edu.ru/
64 I'ymopaneHas peryssanus u IOC "Mos IlIkoxa"

OHIAOKPHUHHAA CUCTEMA

https://myschool.edu.ru/
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KHNBOTHBIX M 9YCJIIOBCKA

DOopMBI Pa3MHOXKECHUS

HOC "Mos lIkona"

65 OPTraHU3MOB https://myschool.edu.ru/
OC "Mos lkona"

66 [TonoBoe pazMHOXKEeHHE ﬁ[tps: Jmvschool.edu.ru/
o OC "Mos lkona"

o7 Meitos ﬁtps:/lmyschool.edu.ru/
["ameTorenes. O6pa3zoBanue u OC "Mos Ikona"
Pa3BUTHE MOJOBBIX KIETOK. https://myschool.edu.ru/

68 JlabopatopHas pabota 05
«3yuenue cTpoeHus
IIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIperaparax»

69 NnupuBuyanbHOE pa3BUTHE EIOC. "Mosg IlIkona"
OPTraHN3MOB — OHTOTEHE3 ttps://myschool.edu.ru/

70 3akyiajKa OpraHoB U TKaHEH LIOC_ "Most IlIkoma"

13 3aPOJIBIIIEBHIX JTUCTKOB https://myschool.edu.ru/
Poct u pa3zBuTHe )XKMBOTHBIX. HOC "Mos lkomna"
JlaGopaTopHas paboTa https://myschool.edu.ru/

71 «BpIsBIIEHUE TPU3HAKOB 0.5
CXOJCTBA 3apOJbIIIEH
II03BOHOYHBIX )XKUBOTHBIX)»

PazmHuoxeHue u pazButue IOC "Mos IlIkoxa"
29 pacrtenuii. JJabopaTopHas 05 https://myschool.edu.ru/

pabota «CTpoeHHE OpraHoB
Pa3MHOXKEHUS BBICIIIAX
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pacTEHUI

73

O60061meHue u
CUCTEMaTHU3alMsI 3HAHUH 1O
teme "CtpoeHue u PyHKIIUU
opranu3MoB" / KoHTpobHas
pabota no Teme "CtpoeHue u
(GyHKIIMH OpaHU3MOB"

HOC "Mos lIkona"
https://myschool.edu.ru/

74

75

Ucropus ctaHoBIIeHUS U
Pa3BUTHS TEHETUKHU KaK
Haykd. OCHOBHBIC TIOHATHS U
CUMBOJIBI TCHETHKH.
Jlaboparopnas pabota
«Jlpo3zoduna kak 00BEKT
TCHETHYECKUX
HCCIIEIOBAHUI

3aKOHOMEPHOCTH
HaCJIE0BaHMSI PU3HAKOB.
MonorudpuHoe
ckpeuiuBanue. [Ipaktnueckas
pabora "U3zyuenue
pE3yNbTaTOB
MOHOTHOPHUIHOTO
CKpeUIMBaHus y Apo30¢pust"

0.5

0.5

HOC "Mos Ixona"
https://myschool.edu.ru/

HOC "Mos IlIkona"
https://myschool.edu.ru/

76

[luTomornuecknue OCHOBBI
MOHOTHOPHUIHOTO
CKpEIIUBAHUS

HOC "Mos Ilxoma"
https://myschool.edu.ru/
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https://myschool.edu.ru/
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AHanu3upymoliee OC "Mos IlIkomna"
77 ckpemmBanue. Hemomuoe https://myschool.edu.ru/
JTOMHUHUPOBaHUE
JIuruObpuHOE CKpEIIMBaHUE. HOC "Mos lkona"
IIpakTHyeckas pabora https://myschool.edu.ru/
78 «M3ydenne pe3ynbTaToB 0.5
TUTHOPUIHOTO CKPEIIUBAHUS
y ApO30(UITBI)
79 [luTonornyeckue OCHOBBI HOC "Mos Ixona"
JUTHOPHIHOTO CKPEIHBAHNS https://myschool.edu.ru/
80 CremyieHHOE HacJIeJOBaHUE HOC "Mos IlIkomna"
MIPU3HAKOB httpS://mySChOOl.edU.rU/
81 XpOMOCOMHAas TEOPUS LIOC "Mos IlIkomna"
HACJIEJICTBEHHOCTH https://myschool.edu.ru/
82 I'eneruka nosna HOC "Most Hlxona
https://myschool.edu.ru/
83 I'enorum xak 1ejocTHas LIOC "Mos [Ikona"
cHUCTEMA https://myschool.edu.ru/
I'eneTnuecKkuii KOHTPOIIb HOC "Mos IlIkoma"
84 Pa3BUTHS PACTEHMIA, https://myschool.edu.ru/
YKUBOTHBIX U YEJIOBEKA
85 N3MeHYMBOCTD ITPU3HAKOB. OC "Mos IlIkona"
BuIbI I3MEHUNBOCTH https://myschool.edu.ru/
86 MoaudukanronHas [HOC "Mos lIkoma"

HU3MCHYHMBOCTD

https://myschool.edu.ru/
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87

Bapuaunonusli psg u
BapHUAaIlMOHHAsI KPUBASI.
JlabopaTtopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(DUKATMOHHON
n3MeHunBocCTU. [locTpoeHue
BApHAIlMOHHOTO psijia U
BapUALMOHHON KPUBOW»

0.5

HOC "Mos IlIkomna"
https://myschool.edu.ru/

88

I'enoTunuyeckas
W3MEHYUBOCTD.
KomOunatuBHast
M3MEHYNBOCTD

HOC "Mos Ixona"
https://myschool.edu.ru/

89

MyrannonHas
U3MEHYHBOCTb.
[IpakTruueckas pabora
«MyTtanuu y npo3oduibl (Ha
rOTOBBIX MHUKpOIIpenaparax)»

0.5

HOC "Mos Ixomna"
https://myschool.edu.ru/

90

3aKOHOMEpPHOCTH
MYTAIIMOHHOTO MpoIiecca.
DOnUreHeTuka U SIMUTCHOMHKA

HOC "Mos Ixomna"
https://myschool.edu.ru/

91

O06o01eHne u
CUCTeMAaTU3alHsl 110 TEME
"I'eneTHka - HayKa O
HACJIEICTBEHHOCTU U
M3MEHYMBOCTH OPraHu3MoB" /

0.5

HOC "Mos Ixoma"
https://myschool.edu.ru/
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KonTtponrsHas paboTa mo
Tteme "['eneTnka'

['enetnka yenoBeka.
[IpakTuueckas pabora

HOC "Mos Ilxona"
https://myschool.edu.ru/

92 |
CocTaBiieHUE U aHAIN3
poaociIoBHON"

93 MeToabl MEIUITMHCKON LIOC "Mos [Ikona"
T'CHETUKHU https://mySChOOI.edU.rU/
3HadYeHne MEIUIIMHCKON [IOC "Mos Ikona"

94 I'CHETUKH B IIPEIOTBPAIICHUN 0.5 https://myschool.edu.ru/
Y JICUCHUHU T€HETUYECKUX '
3a00JIeBaHUH YeJIOBEKa
OcCHOBHBIEC IOHATHS [IOC "Mos Ikona"
cenekuuu. JlaboparopHas https://myschool.edu.ru/

abora "MN3yueHne copToB

95 P 7 P 0.5
KYJBbTYPHBIX PAaCTCHUU U
MOPOJI TOMAITHUX
KUBOTHBIX"

MeTtoapl ceneKIIMOHHOM [1OC "Mos [Ixomna"
paboTel. JlabopaTtopHas https://myschool.edu.ru/

96
pabota "M3ydenune MeTo10B
CEJIEKINU pacTeHui"

JIOCTH>XKEHUS CEJIEKIIU [IOC "Mos IIkomna"
97 pacTeHHil ¥ >KHBOTHBIX. https://myschool.edu.ru/

[IpakTuueckas pabora
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"IIpuBuBKa pacTeHuin"

CoxpaHeHue, u3y4eHue u

HOC "Mos lIkona"

08 HUCIOJIB30OBAHME 1 05 https://myschool.edu.ru/
TEHETUYECKUX PECYPCOB
buoTrexHoIOrNs Kak HayKa U HOC "Mos Hlxomna"
OTpaciib IPOU3BOJICTBA. https://myschool.edu.ru/
99 [TpakTuyeckas padora 1
"N3ydenne o0bEeKTOB
o6norexHosorun"
OCHOBHBIE HANPABJIECHUS [HOC "Mos IlIkoma"
100 . 1 https:/
CUHTETUYECKUN OMOJIOTUN ps://myschool.edu.ru/
XpOMOCOMHAsI U TEHHAsI LIOC "Mos IlIkomna"
101 1 https://myschool.edu.ru/
WHXXECHEPUS : .eaU.
MeauimHCcKue LIOC "Mos [Ikomna"
102 1 https://
OUOTEXHOJIOTMH ps://myschool.edu.ru/
OBLIEE KOJIMYECTBO YACOB
- 102 0 13.5
[10 ITPOTPAMME
11 KUIIACC
KoJsmn4yecTrBo yacos JJIEKTPOHHBIE
Ne Mara undposBbie
Tema ypoka Konrtposbnbie IIpakTuueckue
n/n Bcero H3yuyeHuss 00pa3oBaTebHbIE
padoTbI padoThI
pecypcsl
1 DBotoIMOHHAas Teopus Y. 1 LIOC "Mos Ikona"

JlapBrHa

https://myschool.edu.ru/
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I{BI/I)KYHH/IGD CHJIBI OBOJIIOITNH

HOC "Mos lIkona"

2 Bu10B 110 Y. JlapBuHy https://myschool.edu.ru/
BopL6a 3a CylLISCTBOBAHUE, 1HOC "Mos lIkona"

3 eCTEeCTBCHHBIN U https://myschool.edu.ru/
UCKYCCTBEHHBIH OTOOD
®opmupoBaHue IIOC "Mos IlIkomna"

4 CHHTETHYECKOI TeopuH https://myschool.edu.ru/
3BOJIIOLUH
ITarnsl YBOJIIOIIMOHHOTO LHOC "Mos IIkona"

5 mporecca: MUKPOIBOJIONHS 1 https://myschool.edu.ru/
MaKpO3BOIOLUS

6 [Tomysanust — 3J1eMEeHTapHas LOC "Mos Ikomna"
¢IMHUIIA YBOJTIOIAN https://myschool.edu.ru/
3aKOH reHETHYECKOI0 HOC "Mos IIkomna"
paBroBecus JIx. Xapau, B. https://myschool.edu.ru/

7 Baiin6epra. JlaGopatopHas 05
pabota «BrisiBeHne '
M3MEHYMBOCTH Y 0COOeH
OZHOT'O BUAA»

3 DOneMeHTapHbIe (PaKTOPbI LIOC "Most IIkoma"
HBOJTIOIIUHT https://myschool.edu.ru/
DddekT ocHOBaTEIIA. IIOC "Mos IlIkona"

9 D dexT 6yTHIIOUHOTO https://myschool.edu.ru/
TOPJIbIIIKA

10 Murparnuu. M3omsuun 11OC "Mos IlIkoma"
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HOMYJISALMIA: reorpaduueckas,
OHoJIOruyecKas

https://myschool.edu.ru/

11

EcrectBenHbIit 0TOOp —
HaIpaBsonui GakTop
ABOJIIOLINU

1HOC "Mos lIkona"
https://myschool.edu.ru/

12

ITonoBoit oTOOp

HOC "Mos llkona"
https://myschool.edu.ru/

13

[Ipucnoco0i1eHHOCTh
OpraHU3MOB KaK pe3yJbTar
MHUKPO3BOJIFOIUU.
JlabopaTopHas pabota
«3yuenue apomopo30B 1
WINOATANTANN Yy pacTeHUI
1 KUBOTHBIX)

0.5

1HOC "Mos lIkona"
https://myschool.edu.ru/

14

[Tpumepbl IpUCIIOCOOICHHH Y
OpTaHU3MOB:
MOP(OJIOTHUECKHE,
(du3noIoruyecKue,
OMOXUMUYECKHE,
MOBEJICHYECKHE.
JlabopatopHas pabota
«IIpucnocobmenus
OpTaHU3MOB U UX
OTHOCHTEJIbHAS
11eJ1eCO00Pa3HOCThY

0.5

HOC "Mos IIkoma"
https://myschool.edu.ru/

15

Bun, ero xpurepuu u

0.5

HOC "Mos IIkoma"
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cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BHIOB
10 MOP(HOIOTHIECKOMY

https://myschool.edu.ru/

KPUTEPUIO»
OC "Mos komna"
16 CtpykTypa BUAa .
PYKIYP A https://myschool.edu.ru/
17 BI/I,Z[OO6paSOBaHI/I€ KakK 1HOC "Mos lIkona"
Pe3yNbTaT MUKPOIBOJIIOLUH https://myschool.edu.ru/
18 CBs3b MUKPO3BOJIIOLINY U LHOC "Mos IIkona"
STHIEMUAOJIOTHA https://myschool.edu.ru/
Maxkpo3BOJTIOLIHSL. LIOC "Mos IlIkona"
19 IancoHTOIOTHYECKIE https://myschool.edu.ru/
METOJIbI U3YYEHUS IBOIIOLINHU
20 buoreorpaduyeckue MeToabI OC "Mos lkona"
M3y4deHHUs YBOJIOINH https://myschool.edu.ru/
DOMOpPHOJIOTHYECKHE U IIOC "Mos IlIkomna"
21 CpPaBHUTENHHO- https://myschool.edu.ru/
MOP(hOIOTHUSCKUE METOIBI
U3Y4YCHUS DBOJIFOLUU
MonekynsipHO-TEHETUYECKHE, LIOC "Mos IlIkomna"
99 OHOXUMUYECKUE U https://myschool.edu.ru/
MaTEeMaTHYECKUE METOIbI
A3Y4YEHHUS DBOJIIOLIUN
93 OO611ue 3aKOHOMEPHOCTH LIOC "Mos lIkona"

9BOJIFOIIMH

https://myschool.edu.ru/
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AJlanTuBHAs paguaiusl.

HOC "Mos lIkona"

24 HepaBHOMEPHOCTH TEMIIOB https://myschool.edu.ru/
SBOJIIOLIUMA
Hay4unble runoresst 1HOC "Mos lIkona"

25 IPOMCXOKIEHHUS KU3HU HA https://myschool.edu.ru/
3emire

26 JloHay4HbIE PEACTABICHUSA O 1HOC "Mos lIkona"
3apOKIECHNH KU3HU https://myschool.edu.ru/

97 OcCHOBHBIE ATaIbI LHOC "Mos IIkona"
HEOPTaHWYECKOH IBOIIOINH https://myschool.edu.ru/

28 ['urnioressl 3apoxkaeHUs LHOC "Mos IIkona"
SKU3HH https://myschool.edu.ru/
Hctopus 3emiin 1 METOJbI €€ LIOC "Mos IlIkona"
m3ydeHns. JlabopaTopHas https://myschool.edu.ru/

abora «3yuenne u

29 P i 0.5
ONKUCAHUE UCKOIIA€MBbIX
OCTATKOB APEBHUX
OpPraHu3MOB)»

30 Hauansnabie 3Tansl LHOC "Mos IlIkona"
OpraHUYeCcKOi YBOIIOIUH https://myschool.edu.ru/

31 DBOJIIOLUS 3YKAPUOT LHOC "Mos Illkona

https://myschool.edu.ru/

OCHOBHBIC ATaIlbl SBOJIIOIUH LIOC "Mos IIkomna"

32 PACTUTENBLHOTO MUPA. 05 https://myschool.edu.ru/

[IpakTuueckas pabora
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«3yyenue ocobeHHOCTEMN
CTPOEHHUS PACTCHUMN Pa3HBIX

OT/ICJIOB)

33 OcHOBHBIE dTanbl YBOJIIOIUHA 1HOC "Mos lIkona"
’KUBOTHOTO MHUPA https://myschool.edu.ru/
OBOIIOLMUS )KUBOTHBIX. L1IOC "Mos lIkona"
IIpakTHyeckas pabora https://myschool.edu.ru/

34 «M3yuenne ocobeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX)

35 PazBuTne xu3Hu Ha 3eMiie O HOC "Mos IIkomna"
3paM U TIepHojaM https://myschool.edu.ru/
MaccoBble BBIMUPaHUS — IIOC "Most IIkoma"

36 3KOJIOTMYECKHIE KPU3HCHI https://myschool.edu.ru/
MPOUILIOTO
CoBpeMeHHBIN LIOC "Mos IlIkomna"

37 SKOJIOTUYECKHUH KPH3HUC, €T0 https://myschool.edu.ru/
OCOOCHHOCTH
CoBpeMeHHas cucrema IIOC "Mos IlIkona"
OPraHUYECKOrO MHPA. https://myschool.edu.ru/

38 OCHOBHBIC CHCTEMATHYCCKHUE
TPYIIBI OPTaHU3MOB
O0o0611IeHNE U LIOC "Mos IIkomna"

39 CHCTEMATH3AIHS 3HAHUH TI0 https://myschool.edu.ru/

TeMaM "MUKpO3BOIIOLUS U
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€e pe3yJbTaThl",
"Makpo3BOJIIOLUS U €€
pe3ynbTathl'/ KonTponapHas
pabota o Teme "DBosronus"

AHTpPOIOJIOTUS — HayKa O

1HOC "Mos lIkona"

40 YeJJOBEKe https://myschool.edu.ru/
41 Pa3Butune npeacrasieHui o HOC "Mos IlIkomna"
IPOMCXO0XK/ICHUH YEIOBEKA https://myschool.edu.ru/
MecTo 4JeaoBeKa B CHCTEME LHOC "Mos IIkona"
OPraHUYECKOTO MHPA. https://myschool.edu.ru/
JlabopatopHas pabota
42 «M3yuenne ocoOeHHOCTEH 0.5
CTPOEHHUSI CKEJIETA YETIOBEKA,
CBSI3aHHBIX C
MPAMOXOKICHUEM
43 JIBrKyIIME CUIIBI IIOC "Mos IlIkomna"
aHTpoOIOreHe3a https://myschool.edu.ru/
CooTHoOIIECHNE LIOC "Mos Ikona"
GUOJIOTHYECKUX U https://myschool.edu.ru/
44 COIMAJIBHBIX (PAaKTOPOB B
AHTPOIIOTEHE3E
45 OcCHOBHBIE CTaUU LHOC "Mos Ikona"
aHTPOIIOTEHE3a https://myschool.edu.ru/
16 ITaneoreneTtuka u HOC "Mos IIkomna"

IaJICOrcHOMHUKa

https://myschool.edu.ru/
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9BOHIOHI’I$[ COBPEMCHHOI'O

HOC "Mos lIkona"

ar YeIOBEKa https://myschool.edu.ru/
YemoBeueckue pacsl. 1HOC "Mos lIkona"
18 I[TpakTuueckas padboTa 05 https://myschool.edu.ru/
«3yyeHune 3KOJIOTUYECKUX '
aJianTanyii 4yeJoBeKay
49 MexaucuurIMHapHbIe 1HOC "Mos lIkona"
METO/Ibl aHTPOIOJIOTUH https://myschool.edu.ru/
50 3apoKICHHUE U PA3BUTHE IIOC "Most Ikoma"
3KOJOTUH https://myschool.edu.ru/
MeToIbl DKOJIOTHH. LHOC "Mos IIkona"
Jlaboparopras paGoTa https://myschool.edu.ru/
51 «3yueHmne MeTo10B 0.5
HKOJIOTUYECKUX
HUCCIICTOBAHUIY
59 3HaYeHHne YKOJIOTUICCKUX LHOC "Mos IIkona"
3HAHUM TS YeJIOBEKa https://myschool.edu.ru/
OC "Mosg IIxomna"
53 DxoJiornueckue GaKTophl 1
¢ p https://myschool.edu.ru/
Abuornyeckue (pakTopsl. OC "Mos Ikomna"
CBeT KaK YKOJIOTUYCCKUN https://mVSChOOI.edU.rU/
akTop. JIaboparopHas
54 aicrop. Jlaboparop 0.5

paboTta «BrisBIICHHE
MIPUCIIOCOOICHU I
OpPTraHHU3MOB K BIIUSIHUIO
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CBCTa»

AOuoTtnueckue HaKTopshl.

Temmepatypa Kak
IKOJIOTHUECKUH (HaKTOP.
JlaGoparopHas pabota

1HOC "Mos lIkona"
https://myschool.edu.ru/

55 0.5
«BbIsIBIICHHE
MIPUCTIOCOOICHHIMA
OpraHu3MOB K BIUSIHUIO
TeMIepaTypbi»
Abuotnueckue (pakTopsl. OC "Mos lkomna"
BiiaxxHOCTE Kak https://myschool.edu.ru/
DKOJIOTHYECKUH (PAKTOP.
56 JlabopaTopHas pabota 0.5
«AHaroMuueckue
0COOEHHOCTH pacTEeHUM U3
Pa3HBIX MECT OOUTaHUS
57 Cpenpl ooutanust LIOC "Mos IlIkomna"
OpraHU3MOB https://myschool.edu.ru/
58 BHoI0OrnyecKre puTMbI HOC "Mos Hlxona®
https://myschool.edu.ru/
59 XKuszHennsie popmbl IIOC "Most koma"
OpraHHU3MOB https://myschool.edu.ru/
OC "Mos Hlkona"
00 brorucckie akTops: Ettps://mvschool.edu.ru/
61 3HayeHnEe OMOTHYECKUX LIOC "Mos IIkomna"

B3aMOJICUCTBUU 1A

https://myschool.edu.ru/
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CYILIECTBOBAHUS OPraHU3MOB
B cpejie 0OuTaHus

62 DKOJIOTHYECKHE LIOC "Mos IIkona"
XapaKTEPUCTUKH TIOMYJIALMH https://myschool.edu.ru/
OCHOBHEBIE ITOKa3aTEIIA L1IOC "Mos lIkona"
TIOMYJIAIMH: YMCIEHHOCTb, https://myschool.edu.ru/

63 IJIOTHOCTH, BO3pAacTHAs U
I10JIOBAs CTPYKTYpa
OcHOBHBIE TOKA3aTEIIN LHOC "Mos IIkona"
HOMYJISLUN: POKIAEMOCTb, https://myschool.edu.ru/

o4 MIPUPOCT, TEMII POCTA,

CMEPTHOCTb, MUTPALIUU

65 OKoJIoTHYeCcKast CTPyKTypa OC "Mos lkomna"
HOMYJIALMH https://myschool.edu.ru/

66 JlnHaMuKa TOMyJISIAN U €€ HOC "Mos IIkomna"
perymnsmnus https://myschool.edu.ru/
Kpusslie pocra uncieHHoCcTH LIOC "Mos IIkoma"

67 nomynsinun. Kpussie https://myschool.edu.ru/
BbDKMBaHUS
DKoJIoruyecKast HuIa BUa. LIOC "Mos IIkomna"

68 Jla6opartopnas paboTa 05 https://myschool.edu.ru/
«IIpucnocobiieHust CeMstH '

PACTEHUH K PACCEIICHUIO)
69 Bun xak cuctema momymnsiuit LOC "Mos Ilxora®

https://myschool.edu.ru/
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3aKOHOMCpHOCTI/I IOBCACHUA

HOC "Mos lIkona"

70 ¥ MUTPALii )KUBOTHBIX https://myschool.edu.ru/
71 Coo011ecTBO OpraHu3MoOB — 1HOC "Mos lIkona"
OHOIIEHO3 https://myschool.edu.ru/
79 DKocHucTeMa Kak OTKPBITast OC "Mos Ikomna"
cHcTeEMA https://myschool.edu.ru/
73 Kpyrosoport Bemiects u LIOC "Mos IlIkomna"
TIOTOK SHEPIUH B DKOCHCTEME https://myschool.edu.ru/
74 OcCHOBHBIE TTOKa3aTeIIN HOC "Mos IIkomna"
3KOCHCTEMBI https://myschool.edu.ru/
75 DKOJIOTUYECKUE TUPAMU/IbI HOC "Mos Hlxona
https://myschool.edu.ru/
76 HN3MeHeHNs cOO0IIECTB — LIOC "Mos IIkona"
CYKI[ECCUU https://myschool.edu.ru/
[IpupoaHbIe 5KOCUCTEMBI. LIOC "Mos IIkosa"
27 DKOCHCTEMBI 03€p H PEK. https://myschool.edu.ru/
DKOCUCTEMBI MOPEN U
OKEaHOB
[IpupoaHbIE 5KOCHUCTEMBI. IIOC "Mos IIkosa"
78 DKOCHCTEMBI TYHJP, JIECOB, https://myschool.edu.ru/
CTEIE!, MyCThIHb
79 AHTPOMNOT€HHBIE SKOCUCTEMBI LOC "Mox Hlxona
https://myschool.edu.ru/
80 Yp603KOCUCTEMBI. 0.5 [IOC "Mos IIkomna"

[IpakTuueckas pabora

https://myschool.edu.ru/
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«W3ydeHue u onucaHue
ypOOIKOCUCTEMBI»

3aKOHOMEpPHOCTH
(dhopMHUpOBaHHS OCHOBHBIX

1HOC "Mos lIkona"
https://myschool.edu.ru/

81 B3aUMO/JICICTBUI OPTraHU3MOB
B 9KOCHCTEMAX
MexaHu3MbI BO31EUCTBUS HOC "Mos IlIkomna"
3arps3HEHMI Pa3HbIX TUIIOB https://myschool.edu.ru/
82 Ha cyOOpraHu3MEeHHOM,
OPTaHU3MEHHOM,
MOMYJISALIUOHHOM U
3KOCUCTEMHOM YPOBHSIX
buochepa — [IOC "Mos lIkomna"
83 obIIenIaneTapHas 0007I04Ka https://myschool.edu.ru/
3emiu
84 Yuenue B. 1. Bepraackoro o LIOC "Mos Illkona"
ouocdepe https://myschool.edu.ru/
85 3aKOHOMEPHOCTH LIOC "Most IIkoma"
CyIlIeCTBOBaHUS OHOChEPHI https://myschool.edu.ru/
86 KpyroBopoTs! BeliecTs u LIOC "Mos IlIkomna"
OMOTeOXUMHYUECKUE IIHKITbI https://myschool.edu.ru/
87 30HaNBHOCTH OUOCHEPHI. HOC. "Mos IlIkomna"
OCHOBHBIE GHOMBI CYIIH https://myschool.edu.ru/
88 YcroitunBocTh 6Hochepsl HOC *Mos Hlkona”

https://myschool.edu.ru/
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DKOJIOTHUYECKHUE KPpU3UCHI U

HOC "Mos lIkona"

89 MX TIPUYHHBI https://myschool.edu.ru/
90 Bo3znaelicTBue uenoBeka Ha HOC "Mos IIkomna"
ouochepy https://myschool.edu.ru/
AHTpPONIOTEHHOE BO3/ICHCTBHE HOC "Mos IlIkomna"
91 Ha PacTUTELHBIN U https://myschool.edu.ru/
YKUBOTHBI MUP
OC "Mos Ixomna"
92 Oxpana mpHpO/eI ]r;[ttps://mvschool.edu.ru/
OCHOBHBIE MPUHITUTIBI HOC "Mos IIkomna"
93 YCTOIYMBOTO pa3BUTHS https://myschool.edu.ru/
YEeJIOBEYECTBA U IIPUPOIBI
PanmonansHoe LIOC "Mos IlIkona"
IPUPOIOTIOIB30BAHUE 1 https://myschool.edu.ru/
o4 COXpaHEHHUE OMOJIOTUYECKOTO
pazHooOpa3us 3emiu
O0o061IEeHNE U LIOC "Mos IIkomna"
CHCTEMaTH3aIHs 3HAHUH 110 https://myschool.edu.ru/
TemaM "DKOJIoTHs - HayKa O
B3aMMOOTHOUIICHUSIX
95 OpPra’Hu3MOB JIpYT C APYIOM U

HaJIOPTaHU3MEHHBIX CUCTEM C
OKpyXarouien cpenou”,
"Opra"usmsl u cpeja
obutanug", "IKOIOTUs BUJIOB
u nonyJsiius”, "OKonorus



https://myschool.edu.ru/
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COO0O0IIECTB. DKOJIOTUICCKHE
cuctemsl", "buocdepa -
riio0anpHas dKocucTema' /
KonTponbhas pabota no teme

"Oxomorus"
96 Pe3epBHBIN ypOK 1 Irftﬁ)g:/;x\(/):cflgziz;.ru/
97 PesepBHEI ypoK 1 Et?pf:/'}lr\n/[\(/):cﬁégﬁgi.ru/
98 Pe3epBHBIii ypok 1 E[t?p(s::/'}lr\n/[\(:cﬁgiigi.ru/
99 Pe3epBHBII ypok 1 ]k;[ttop(s:/llr\n/[\(;:cﬁcl)léi)zZuru/
100 Pesepsmbiit ypox 1 s imyeshon! g
101 Pesepusii ypo 1 s imyeshont g
102 Pesepsmbiit ypox 1 s imyeshont g
OBIHIEE KOJIMYECTBO HACOB 102 75

[10 ITPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NpoBepPsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpOBaHUH COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, B IIO3HAHUU 3aKOHOB MPUPOIBI U
PEIICHNUN KXU3HEHHO BAXKHBIX COLUATBHO-ITHUECKHUX, SKOHOMHUYCCKHX,
9KOJIOTUYECKUX MPOOIJIEM YeTI0OBEYECTBA, a TAKIKE B PEIICHUU BOIIPOCOB
palMoHaAIBFHOTO PUPOAONOIb30BaHNUs, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U
3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnagenne cucremoil 3HaHUMII 00 OCHOBHBIX METOJaxX HAyYHOIO
MO3HAHUS, UCIOIB3YEMBIX B OHMOJIOTMUYECKUX HCCIIEOBAHMIX >KHUBBIX
O0OBEKTOB M OJKOCHCTeM (OmucaHWe, W3MEpeHue, MPOBEACHUE
HaONo/IeHNH); CcrnocoO0aMu BBISBICHUS W OIEHKH AaHTPOIOTCHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMenmne BbIIBUT'aTh THUIIOTE3bI, IMPOBEPATH HX OSKCICPHMCHTAJIbHBIMH
cpeacTBamMu, (opMmynupys Ledb HCCIENOBaHUS, AaHaJIU3UPOBATH
IMOJIYUYCHHBIC PE3YJIbTAThI U 1€JIaTh BbIBOABI.

BrisBaenne 3aBHCHMOCTH MCXKAY HCCICAYEMBIMH  BCJIIMYMHAMU,
00BsICHEHNE TIOTYYEHHBIX PE3yIbTaTOB U (POPMYITUPOBAHHE BHIBOJIOB C
HCIIOJIb30BAHUEM HAaYUYHBIX MIOHATUN, TEOPUH U 3aKOHOB

YMeHue BIafeTb CHUCTEMOM OHMOJOTMYECKMX 3HAaHUHM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKUE TEPMHUHBI M TOHSTUS
(KM3Hb, KJIETKA, TKaHb, OPraH, OpPraHu3M, BH[, TOMYJSAIMS, SKOCHCTEMa,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenmka, OWONONMMEpBI, JUCKPETHOCTb, CaMOPETYJILHA,
CaMOBOCITPOU3BE/ICHHE, HAaCJIEACTBEHHOCTb, WU3MEHYMBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);
Ouosjormuyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
3 [lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonmoHHas
teopuss Y. JlapBuHA, CHHTETHYECKas TEOPUA DSBOJIIOLHUH, TEOPHUS
antpororeHe3a Y. JlapBuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus M HMPOHCXOXKIACHUSL
KylnbTYpHbIX pacTeHuid, ydyenune A.H. CeepuoBa o0 nyrix u
HaIpaBJIeHUsX dBOJIIOIMH, yueHue B.U. Bepranckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PaCIEIICHUS




MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CIIETUICHHOTO HACJEeIOBaHUSl MPU3HAKOB W HApYIIEHUS CIEIUICHUs
reioB T. Moprana; roMoOJOTHYECKUX pSAJOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBwioBa; renernueckoro paBHoBecus JIk.
Xapau u B. BaitnOepra; 3apoasmmeBoro cxozactBa K. bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTapHOCTH );

npaBwia (MuHuMyma fO. JIubuxa, 5K01I0rMuecKkoil nupamMuabl YHUCEd,
OroMacchl U YHEPTUN);

runote3bl (koarepBatHoit AWM. Omnapuna, mepBuuHOro OyiboHa JIK.
Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

VYmenue peiiaTb IMOHUCKOBBIC OuoJI0rNYeCcKUe 3aJa4u, BbIABIIATH
MIPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, mpoueccamMm W ABJIICHUAMU; OCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,
COCTaBJIATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HACJICAOBAHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA
BCIIICCTB U SHCPI'UH B OKOCUCTEMAX (I_Iel'II/I IIUTaHuA, IIUIICBBIC CCTI/I)

YMeHHne yCTaHAaBIUBATh B3aMMOCBS3M  MEXAY CTPOCHHEM U
(GYHKUIMSMU: OPraHOWJOB, KJIETOK pa3HbIX TKaHeW, opraHamu u
CHUCTeMaMHM OpraHOB Yy pAacCTEHUH, JKUBOTHBIX U YEJIOBEKa; MEXIY
JTarnaMu OOMEHa BELIECTB; ITallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢enorunoMm, ¢eHotunoM U (QakTOpaMu Cpeabl  OOUTaHMUS,
mporeccaMy  ABOJIONMH, JABIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU PA3JIMYHBIX IKOCHUCTEM W MPHUCHOCOOICHUSIMH K HUM
OpPTaHU3MOB

YMeHue BBIIENATH CYIeCTBEHHBIE TPU3HAKHU:

CTPOCHUSA BHPYCOB, KJIICTOK IMPOKAPHUOT U SYKAPHUOT, OJHOKIICTOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/IOB, 6I/IOFCOHeH030B, 3KOCUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTECHUH,
JKMBOTHBIX, YCJIOBCKA, MPOLECCCOB XUHCACATCIIBHOCTHU, IIPOTECKAIOIINX
B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOIOrMYECKUX
mporeccoB: oOMeHa BemiecTB  (MeTabonus3Mm), UHPOpMAUU |
MIPEeBpAIICHHUS YHEPTHH, OPOKEHHS, aBTOTPO(HOTO U TeTepoTpodHOro
TUTIOB MHTaHUsA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a,
raMeToreHesa, dMOpUOTeHEe3a, MOCTIMOPUOHAILHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIWBUIYaJIbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBUSI TE€HOB, TEeTEepO3uca; JECUCTBUUA HMCKYCCTBEHHOIO
otOopa, CTAOWIM3UPYIOIIETO, JBIDKYIIETO H  Pa3pbIBAIOIETO
€CTECTBEHHOT0 O0TOOpa; aIoNaTpu4eckoro M CHUMIIATPHYECKOIrO
BI/III006p8.3OBaHI/I$I; BJIMAHUSA ABUKYIIUX CHUJI 3BOJIIOLIMA Ha I‘CHO(l)OHI[
NOIMYJIAINH, HpI/ICHOCOGHCHHOCTI/I OpraHu3MoOB K CpClc OGI/ITaHI/IH,




YEpeIOBaHUs HAIPaBICHUM DBOJIOLMH;, KpPYyroBOpPOTa BEIIECTB U
[I0TOKA YHEPIUU B DKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHS BBIICIATH CYIIECTBEHHBIC MPU3HAKH
BUPYCOB, KJETOK NPOKAPUOT M OYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OMOT€OIICHO30B M SKOCHCTEM;
0COOEHHOCTH TMPOLECCOB OOMEHA BEIECTB M MPEBpAILECHHS SHEPTHH B
KIIETKe, (DOTOCHHTE3a, IIACTHYECKOTO M JHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJIOTBOPCHUS, pPa3BUTHI U
pPa3sMHOXCHHUS, UHIMBHIyaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3a),
O00pBOBI 3a CYIIECTBOBAaHUE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHNUs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpeae OOWTaHWs, BIMSHUSL
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W NPEBPAIICHUS DHEPTUU B
o6uocdepe

Ymenue UCIIOJIb30BATh COOTBETCTBYIOLIHE apryMeHTBHI,
OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY JUIS JIOKa3aTeIbCTBA
poACTBa OPraHM3MOB PAa3HBIX CUCTCMATUUYCCKUX I'PYIII,;, B3aHMMOCBIA3U
OpPraHM3MOB U Cpe/lbl OOWTaHMS;, CIUHCTBA YECIOBEYCCKUX pac;
HEO0OXOIMMOCTH 3/I0POBOTO 00pa3a KM3HHU, COXpaHEHHs Pa3HO00pasust
BUJIOB W DOKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHHS TPHPOIBI U
YeJI0BEYECTBA

YMeHHe KpUTHYECKH OIEHHWBAaTh MH(POPMAIUIO OHOJIOTUYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUUECKHE ACIEKThI COBPEMEHHBIX
HCCIIeJOBaHMI B OuoJioruu, MEIHITNHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rI100anbHbIe AKOJIOTUYECKHE poOIeMbl
COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3ULINIO

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110
BHOJIOTUHN

Kon

IIpoBepsieMblii JJIEMEHT COePIKAHUS

buonorusa xak HayKa. JKuBbIe CHCTEMEBI U UX N3YUCHUC

1.1

CoBpeMeHHass OWOJIOTHS — KOMILICKCHAs Hayka. BHOJOTHMYecKWe HayKH |
u3ydaeMble WMH TpoOiembl. DyHIaMeHTaIbHBIC, TPHUKIATHBIC W ITOUCKOBHIC
Hay4JHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, cBsizaHHble ¢ Ouonoruel. 3HaueHHE OHUONOTHH B
MPAKTUYECKOW JEATEIIbHOCTH YeJIOBEKAa: MEAMIIMHE, CEeIbCKOM XO35HCTBE,
MIPOMBIIIIJICHHOCTH, OXpaHe TMPUPOIBI

1.2

Xusble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBONCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHYECKOI'0 COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTb
YIOPSIAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,




1.3

CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.
YpOBHHM OpraHM3alMU JKUBBIX CHCTEM: MOJICKYJISPHBIN, KICTOYHBIH, TKAaHEBBIH,
OpraHU3MEHHBIH, MOMYJISIIIUOHHO-BUIOBOH, 9KOCHUCTEMHBIH
(buoreoneHoTuueckuii), OmocdepHsiid. I[Iporeccel, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHBIC TIpU3HAKU KHUBOTO. JKW3HB Kak (hopMa CyIIecTBOBaHUs
MaTepuu

Metonel Ouosnormueckord Hayku. HaOmionenue, usMepeHue, HKCIEPUMEHT,
cucremMarusanus, wmertaaHanu3. lloHsTme o 3aBUCMMOM M HE3aBHCHUMOMU
nepemeHHol. [lmanupoBanue skcnepumenTa. [loctaHoBKa M mpoBepKa TUIOTES.
HyneBas runore3a. [lonsitue BBIOOpKM H €€ JOCTOBEpHOCTh. Pa3bpoc B
Oouonornyeckux NaHHBIX. OIIEHKAa JOCTOBEPHOCTH IOJNYYEHHBIX PE3YJIbTATOB.
[IpyunHBl HCKa)k€HUS pPe3yNbTATOB 3KcHepruMeHTa. [loHSATHE CcTaTUCTHYECKOIo
TecTa

Knerka xak Omoiorudyeckas cucrema

2.1

2.2

Knerka — cTpykTypHO-(QDyHKIIMOHANIbHAS €AUHMILA XKUBOro. Mcropus OTKpbITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBanH, M.
HIneiinen, P. Bupxo). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHH.
MeTo 161 MOJIEKYJISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOH MEYEHBIX aTOMOB, nuddepeHnnaibHoe
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u
€€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAaHUHU KIIETKH,
TEIUIOPEeryJIAluU. MuHepanbHble BEleCTBAa KIJIETKH, MX OHOJOrndeckas poJb.
Ponb KaTHOHOB M aHMOHOB B KIIETKE.

buonornveckue mnonumepsl. benku. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
Crpykrypbl OenkoBoi Mousekynbl. [lepBuuHas cTpykTypa Oenka, NeNnTHIHAsS
CBsA3b. BTOpuuHas, TpeTUuHas, dYETBEpTUYHAs CTPYKTYpbl. JleHaTyparus.
CsoiicTBa 6enkoB. Knaccuduxamus 6enkoB. buonornyeckue QyHKIIMM O€IKOB.
VYrneBoabl. MoHocaxapuapl, AMCAXapUbl, OJUTOCaXapuabl U IOJIHCAXapUIbl.
OOummwmii mnmaH cTpoeHHss M (U3UKO-XMMHYECKHE CBOMICTBAa  YIJIeBOJOB.
buonoruveckne GyHKIUHU YIIE€BOIOB.

Jlumuasl. T'unpodunsHo-runpodoOHble cBoiicTBa. Knaccudukanus nunuaos.
Tpurnuuepunsl, ¢Gochomunuasl, BOCKH, CTepouabl. buonoruueckue ¢(yHKIUU
nunuaoB. OOIMe CBOWCTBA OMOJIOTHUECKUX MEMOPAH — TEKY4YeCTh, CIIOCOOHOCTh
K CaM03aMbIKaHHIO, MOJIYIPOHUIIAEMOCTb.

Hyxnennoseie xucmorel. [JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruapl. [lpuanun xkommiaementaproctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MecToHaxoxaeHue u ounonorudeckue ¢pynkmuu JJTHK.
Buast PHK. ®ynkiuu PHK B kietke.

Crpoenne wmomnekynsl AT®. Makposprudyeckue cBsizu B Moisiekyne ATO.
buonornueckue ¢pynkunn AT®. BoccTaHoBieHHBIE TIEPEHOCYUKH, UX (DYHKIIMH B
kietke. CexkBennponanue /JHK.

CtpykTypHast Ouosiorusi: OMOXMMHUYECKHE U OWO(DU3MYECKHE WCCIICTOBAHUS




COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPBI OMOMOJIEKYJT

2.3

Tunel KJIETOK: JyKapuOTHYecKas U  mpokapuorudeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHMUs KIETKH.

CrpoeHne mpoKaprHOTHYECKOW KiIeTKH. KiletouHas creHka OakTepuil m apxei.
OcobeHHOCTH CTpOEHUst TeTepoTpodHON M aBTOTPO(HON MPOKAPHOTHUECKHX
KJIETOK. MecTO U poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenue U (QyHKIMOHMPOBAHUE HSYKapUOTHUECKOM KieTku. [lmazmaTuueckas
MeMOpaHa (ruazmanemma). CTpykTypa miia3MaTtudyeckoid MmeMmOpanbl. Tpancnopt
BEIIECTB 4epe3 IUIa3MaTHYECKyl0 MeMmOpaHy: maccuBHBIA  (muddysus,
obneruénnas audQy3us), aKTUBHbIA (NMEPBUYHBIA W BTOPUYHBINA AKTUBHBIA
tpaHcnopt). Ilomynponunaemocts MeMOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJIOIMTO3: MUHOLUTO3, (haromuro3. Dk3ouuTo3. Kietoynas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

Huronnaszma. Ilurozons. Lutockener. JIBuxenue murTomiasmMbel. OpraHoujibl
kietkd. OpHoOMeMOpaHHBIE OPraHOWIbl KIETKU: HHAOIUIa3MaTHYeCKas CeTh
(BIIC), anmapar ['oapmxu, JIU30COMBI, UX CTpOEHHE U (QYHKIHMH. B3anmocBs3b
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue TIpaHyIsIpHOrO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [maakuit
(arpanymsipHBII) SHAOIUIA3MATHUECKUNA peTUKyiayM. CekpeTopHas (QYHKIHS
anmapara ['onbmku. TpancmopT BemiecTB B KJETKe. Bakyonu pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TonryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUHU, TUIACTUIBL.

CrpoeHne W (QyHKIMM MUTOXOHApPUN W macTul. IlepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IIACTUIBl  (POTOCHHTE3UPYIOLIUX  AYKApHOT.  XJIOPOIIACTHI,
XPOMOIIIACTBHI, JISHKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opranoujsl kietku CtpoeHue M (YHKIUM HeMeMOpaHHBIX
OpPraHouJIoB KJIeTKH. PubGocombl. MukpoduiaameHTsl. MpllieyHble  KJIETKU.
MuxkpotpyOouku. Knerounslii meHtp. CrTpoeHHE U [BHXKEHHE S>KTYTUKOB H
pecHruek. MUKpoTpyOOUKH MUTOIUIa3MbIL. LleHTpros.

Anpo. Obonouka sipa, XpOMAaTHUH, KapuOIIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
¢byHkuu. SnepHbiii 6enkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacmoOKeHUe
XpOMOCOM B MHTep(]a3HOM ssipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT
(pacTuUTeNbHOM, )KUBOTHOH, IPUOHOIN)

2.4

AccuMWISIIMS U JUCCUMMIISILIUMS — JIBE CTOpPOHBI MeTaOonn3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W TETEpOTPO(dHBINA. YUacThe KUCIOopoAa B OOMEHHBIX
mporeccax. OJHepreTuyeckoe obecrieueHune KieTku: mnpeBpamenne ATD B
OoOMeHHBbIX Tmporeccax. DepMEHTATUBHBIA XapakTep peakuuil KJIeTOYHOIro
Metabonu3ma. DepMEeHTHI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHSL.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYEeCKUX BewecTB B KieTke. dorocuntes. Ponb
XJIOpOIUIacTOB B mporecce @orocuHre3a. CBeroBas U TeMHOBas (asbl.
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2.6

[TpoxgykTuBHOCTH (OTOCHHTE3a. BnusHuE pazauuHBIX (AKTOPOB Ha CKOPOCTH
dboTocunHTe3a. 3HaUeHUEe (HOTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHULUPYIOLIHE
0aKkTepuH, Kesle300aKTepuH, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYEHHE
XEMOCHHTE3A.

Ana’poOHble opraHu3Mmbl. Bunel Opoxenus. [IpogykTel OpokeHHS H HX
HCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOJIe3HEH.

AdpoOHBIE OpraHU3MBbl. DTallbl 3HEPreTHYecKoro oomeHa. [loAroTOBHTENbHBIHM
sTan. [ uKoan3 — 6eCKUCIOPOIHOE PACIICTIIICHUE TIFOKO3BI.

buonoruyeckoe OKHCIEHHE, WIM KJIETOUHOE JbIxaHuWe. Poiab MUTOXOHIpU B
nporeccax OMOJIOTNYECKOT0 OKHCIICHHS. Huknnueckue peaKIuH.
OxucnutensHoe ¢ochopunuposanue. [Ipenmyiiectsa a3poOHOro myTd oOMeHa
BEIIECTB Mepel aHa3pOOHBIM. DPPEKTUBHOCTh IHEPIeTUUECKOTO 0OMEHa

Peakuun marpuunoro cuHre3a. [IpUHLIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHOM nnpopmanmu. ['enernyeckuit
KoJ, ero cBoictBa. TpaHckpunuus — maTpuunblii cuHte3 PHK. Ilpunuumns
TPAHCKPUIILIMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnousi 6mocunTeza Oenka. KomupoBanume amuuokucioTr. Ponb pubGocom B
OourocuHTe3€ OenKa.

Opranuzanys reHoMa y MPOKapHoOT U dYKapUOT. Perynsius akTHBHOCTH T'€HOB y
npokapuot. ['unoresa omepona (. XKaxob, K. Mano). Perynsauuss oOMeHHBIX
Mpo1ieccoB B kieTke. KieTrounslil romeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HH M OONMUratHeie napasuThl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychsle 3a0oseBaHus yelioBeka, KMBOTHBIX, pacteHuit. CIIN/], COVID-19,
COIMAJIbHBIC U MEUITUHCKHE MPOOIIEMBI

Knerounsnii 1ukn, ero mepuonbl u perymsuus. WHTepdaza U MHTO3.
OcobeHHOCTH TpOoIeccoB, MpoTekaommx B HHTepdasze. [loaroroBka KiIeTkH K
nenenuto. IlpecuHreTndeckwii  (MOCTMUTOTHYECKUM), CHHTETHYECKHA |
MMOCTCUHTETUYECKHH (MPEMUTOTHUECKHIA) IEPUOABI HHTEP(hA3HI.

Marpuunsiii  cunte3 JIHK — permukanus. Ilpuanmnsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHUIIAPATUIEIBHOCTD.
Mexanusm perumkanmu JJTHK. Xpomocomel. Ctpoenne xpomocoM. Ternomepsl u
TemoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTwil. JIUmimowmHeld u
rarIouAHbI  HAaOOpbl XpomocoM. ['oMosiornunble XpomocoMbl. IlonoBeie
XPOMOCOMBI.

Jlenenue xiietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. Kapuoknnes u nurokmHe3. buonornueckoe 3HaueHHE MHUTO3A.
Perynsmus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietoynasi rudens
— anomnTo3.

Q@yHKIMOHAIbHAS TEHOMHKA




Opranusm Kak OHoJoruyeckast CucTeMa

3.1

OAHOKIIETOYHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOYHbIE OpTraHU3MBbI u
MHOT'OTKaHEBbIE OpPraHU3MBI.

@opMbl pa3sMHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrmonoro  pasMHOXKEHHUS:  MMOYKOBAHHE,  CIOPYJISIUS,
¢bparmMeHTanys, KIOHUPOBAHHE.

[Tonosoe pa3zmuHoxenue. [lonoBeie kneTku, wim ramersl. Meno3. Ctaauu menosa.
[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosnornueckuii cMbICi Meiio3a
Y TIOJIOBOTO Tpoliecca. Melo3 u ero MecTo B )KU3HEHHOM IHKJIE OPraHU3MOB.
[Ipen3zaponpiieBoe paszputHe. ['ameToreHe3 y >KMBOTHBIX. [l0JOBBIE >Kene3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
CrpoeHne mnonoBbIX KieToK. OIIo0TBOpEeHHME W 3IMOPHUOHAIBHOE pPAa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOZIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBunyanbHoe pa3BuTtue opraHu3smMoB (oHroreHe3). Craauu sMOpHOreHe3a
KHUBOTHBIX (Ha mpumepe nsarymku). Jpobnenne. Tumbl gpodnenus. OcobeHHOCTH
NpoOJieHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JIUCTKU (TacTpylislus). 3akiaaka
OpraHoB M TKaHEH U3 3apObIIIEBBIX JHUCTKOB. B3anMHOe BiHsHHME 4YacTeit
pa3BUBalOIIerocs 3apofbliia (IMOpUOHANbHAS WHAYKLMS). 3akiajka IJIaHa
CTPOCHUSI KMBOTHOTO KaK pe3yJbTaT HEPapXUUEeCKUX B3aMMOJCUCTBUI T'EHOB.
Brnusnue Ha SMOpUOHANIBHOE DA3BUTHE PAIMYHBIX (DAKTOPOB OKPYKAOIIEH
cpenpbl.

Poct u pa3zButue xuBoTHbIX. [TocTaMOpuonanbHbIl nepuos. Ipsimoe u Henpsamoe
pazButue. PazButne ¢ meramopdo3om y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAUEHUE NPSIMOTO M HENPSMOIO pPAa3BUTHUSA, HX
pacnpocTpaHeHue B npupoze. Tumbsl pocta XUBOTHBIX. (DaKTOpBI peryasnun
pocta KMBOTHBIX M 4enoBeka. CTaguu NOCTIMOPHOHAIBHOIO pa3BUTHS Yy
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

Pasmuoxxenne u passutrue pacrenuii. ['ametoputr u cmopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuii. (OOpa3oBaHuWe CrHop B TMpoIEecce Meio3sa.
l'amerorenes y pacrenuit. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOIHOE OIIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue 1
pa3BUTHE CEMEHU. MeXaHU3MBbl PETYJISLUN OHTOT€HE3a Y PACTEHUI U JKUBOTHBIX

3.2

HUctopust cTaHOBIEHMST W Ppa3BUTUS TEHETUKH Kak Hayku. (OCHOBHBIE
FEHETHUYECKHUE TOHATHS U CHUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJIJIEIbHbBIE
TEHbI, AIbTEPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIN M PEUECCUBHBIA MNpPHU3HAK,
TOMO3UTOTa, TETEePO3UTOTa, YHCTasl JIMHUS, THOPUIbI, TEHOTHI, (HEHOTHII.
OcHOBHBIE =~ METOABI TEHETUKH: THOPUAONOTMYECKUN, I[HUTOJIIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUN

3.3

Monorubpuanoe ckpemuBanue. [1epBoiit 3akoH MeHAeNns — 3aK0H eTMHO00pa3us
rUOpUIIOB TIepBOTO TOKONeHUs. [IpaBuno mgomuHupoBaHus. Bropoil 3akoH
Menzaenss — 3akoH paculelyieHusi MNpu3HakoB. LluTonoruueckue OCHOBBI
MOHOI‘I/I6pI/II[HOI‘O CKpCIIMBaHU. I'unoresa YUCTOTHI TAMET.

Ananusupyroiiee ckpeuuBanue. IIpoMeXyTOuHBIN XapakTep HacleJOoBaHUsl.
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Pacuiennenue npu3HakoB MNPy HETIOIHOM JTOMUHUPOBAHUHU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHjaens — 3aKOH HE3aBUCHUMOTO
HacjaelIOBaHUS  TNpHU3HAKoB.  [luToormueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIIMBaHUS.

CueruieHHoe HacienoBaHue mpu3HakoB. PaGorer T. Moprana. CremnneHHoe
HacJeJ0BaHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOraMeTHbI moJl. ['eHeTnueckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnenoBanue mNpU3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponuss — MHOXKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIH aieu3M. B3aumojelcTBUe HeallIebHBIX TI'€HOB.
Kommnnemenrapuocts. Onucrtas. [lonumepus

B3anmopetictBue reHoTuna U cpepl pu hopMupoBanuu GeHotura. M3amMmeHInBOCTh
Mpu3HakoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJIeACTBEHHA.

MomudukaimoHHass ~ U3MEHYHBOCTb. Poib cpenpl B (hOpPMHUPOBAHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npu3Haka. BapuanoHHbIN psij
n BapuanmoHHas kpuBas (B. UWoranncen). CaolictBa MoAM(UKAIIMOHHON
H3MEHYUBOCTH.

I'enotununyeckast n3MeHUYNBOCTL. CBOICTBA T€HOTUITNYECKOH M3MEHUYNBOCTH. BHUILI
TeHOTUITNYECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. POIIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHHUHU
TeHETUYECKOT0 Pa3HO00pa3us B Mpe/enax OAHOro BU/A.

MyrtanmoHnHas U3MEHYMBOCTh. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYIHMPOBAaHHBIC MYyTalMU. SIepHBIE W IUTOIUIA3MATHYECKUE
mytaiui. COMaTHYECKUE U MOJIOBBIC MyTaIiu. [[puarHbI BOSHUKHOBEHUST MYTAITHH.
MytareHbl W WX BIMSHHE HA OPTraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleacTBeHHONW n3MenunBocty (H.U.
BapuioB). BaesiepHast ”3MEHYUBOCTh M HACJIEICTBEHHOCTh

3.5

Kapunotun uyenoeka. MexayHapoaHasi MporpaMma HCCIEAOBAaHUS Te€HOMA
yernoBeKka. MeToapl  HM3Yy4eHUsS TEHETMKM  4YEeJOBEKAa: TIEeHEAJIOTMYECKUH,
OM3HEILIOBEIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M1P-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0oe3Hn YeJloBeKa. boneznun c HAaCJEICTBEHHON
MPEeIPacHOI0KEHHOCThIO. 3HAYCHUE MEAUIIMHCKOM T€HETUKU B MPEAOTBpAllleHUN
1 JICUCHHH I'eHeTHYSCKHX 3a00eBannii 4eroBeka. CTBOJIOBBIC KIIETKH

3.6

JlomecTuKalus U ceseKus. 3apoXkKICHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOTr0OOpas3usi KyJIbTYPHBIX PAaCTECHHH.
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Ponb ceneximu B co3qaHUK COPTOB PACTEeHU U MOPOJI KUBOTHBIX. COpT, Mopoaa,
mraMM. 3aKOH TOMOJIOTHYECKUX DSJIOB B HacieACTBeHHOW u3MeHunBocTH H.M.
BaguioBa, ero 3HaueHue Jiist CEIEeKIMOHHON pabOThI.

Mertoapl CeNEeKIMOHHOW paboThl. MCKyCCTBEHHBI OTOOp: MAacCOBBIA U
WHIUBUYJIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MPOU3BOJUTENICH MO TOTOMCTBY. OTOOpP TO TE€HOTHIYy C TIOMOMIBIO OIICHKHU
(eHoTHIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHYECKHI MYyTareHe3 Kak WCTOYHUK MYTalluid Yy KyJIbTYypHBIX (GopM
opranu3moB. Mcronb3oBaHHE€ TEHOMHOIO PEJIAKTUPOBAHUST M METOOB
pexombunanTHbeix JIHK 1715 momy4yeHuss ucXoIHOTO MaTepHana Ajsi CEJIeKIIHH.
[onyuenue mnomummounoB. BuytpuBumoBas rubpuauzaius. biuskopoacTBeHHOE
CKpelMBaHue, Wi WHOpuAMHT. HepojcTBeHHOE CKpelBaHWe, WM ayTOPUIUHT.
I'erepo3uc u ero mpuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus
CEJICKLIMU PACTEHUI U YKUBOTHBIX

OOBEKTHI, UCHOIb3YeMbIe B OMOTEXHOJIOTMH, — KIIETOYHbIE U TKaHEBbIE KYJBTYpBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajulMOHHAs  OMOTEXHOJIOTHSL:
xjie0orneyeHre,  MOJy4YeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHMOJOTHUECKUX TEXHOJOTHH.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OIJIOJJOTBOPEHHE. PEKOHCTPYKIMS SIMIIEKIETOK W KJIOHHUPOBAHHWE >KWBOTHBIX.
Mertoa TpaHCIUTaHTaLUU SAEP KIIETOK.

XpoMOCOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KoHCcTpyupoBaHue pexkomMOuHaHTHBIX JIHK. JlocTmkeHus W NepCreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaurnuHckue OUOTEXHOJIOTHH.
Hcnonb30BaHne CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

4.1

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cHCTEMa
opranudeckoro wmwupa. IlpuHiune kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CHUCTEMATHUYECKUE TPYIITBI OPTaHU3MOB.

OCOOCHHOCTH CTPOEHUS M JKU3HEACSITEIIBHOCTH OJHOKJIETOYHBIX OpPTaHHU3MOB.
bakTepuu, apxeu, oqHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE
npotucTsl. KonoHnanbHble OpraHu3Mbl. J[BUKeHne OAHOKIETOYHBIX OPraHU3MOB:
amMEOouIHOE, KTYTHKOBOE, PECHHUYHOE. 3allliTa Y OJHOKIETOUYHBIX OPTraHHU3MOB.
PazapaxuMocTh y OJHOKIETOYHBIX OPraHn3MOB. TakCUChI

4.2

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBS3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opranbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOUHOIO opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. Tumbl  pacTUTENBHBIX  TKaHEM:
oOpa3oBarenpHasi, TMOKPOBHAs, TMPOBOJSIIAS, OCHOBHAas, MeXaHWYecKas.
OcobeHHocTH CTpoeHUs, (PYHKIMIA U pacOiI0KEHUS TKAaHEH B OpraHax pacTeHHM

4.3

BereraTtuBHbIE M reéHEpaTUBHBIE OpraHbl pacTeHHil. DYHKIIUK OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /IBukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI U
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4.6

Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacreHuid. uddysust ra3oB uepe3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Bbinenenwe y pacreHui. 3ammura y
MHOTOKJIETOUHBbIX pacTteHuil. Kyrukyna. CpeacTBa macCUBHOM M XUMHYECKOH
3amuThl. OUTOHIUIBI.

PazgpaxkuMocTs U perynsiius y OopraHu3mMoB. Pa3gpakuMocTh M peryssiuus y
MHOT'OKJIETOYHBIX pacTeHuil. POCTOBBIE BellleCTBA U UX 3HAYCHUE

MHOIOKJIETOUHBIE  KUBOTHEIC. B3aMMOCBA3b  4YacTed  MHOTOKJIETOYHOI'O
opranusma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. I'omeocra3. TkaHU )KMBOTHBIX M 4elOBeKa. THUIIbI
KUBOTHBIX TKAHEW: JIUTEIMATIbHAS, COCJAMHHUTEIbHAS, MBIIICYHAs, HEpPBHAS.
OcobenHoct cTpoeHUs, (QYHKIMA W PpACHONIOKECHUS TKAaHEH B OpraHax
’KUBOTHBIX U Y€JI0BEKa

Oprasbl 1 CUCTEMbI OPraHOB XHMBOTHBIX. DYHKIIUM OPraHOB U CHCTEM OPraHOB.
Onopa Tena opraHu3moB. CkeyeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KHUBOTHBIX. HapyXHbIii ¥ BHyTpeHHHI ckeneT. CTpOCHHE W THUIBI COeIUHEHHS
KOCTEH.

JIBI>KeHHEe MHOTOKJICTOYHBIX KMBOTHBIX. IluTanme JkuBOTHBIX. [luTaHue
MO3BOHOYHBIX XKUBOTHBIX. J|pixaHue kuBOTHBIX. KoxHOe npixanue. XKabepHoe u
JErOYHOE JIbIXaHUE.

JIbIXxaHue IO3BOHOYHBIX JHBOTHBIX. OBOJIIOLMOHHOE YCIO)KHEHHE CTPOCHHUS
NETKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenpHasi cucTeMa 4einoBeka. MexaHu3M
BEHTWISALMK JIETKUX Yy MNTUL U MJIEKONUTAIOMMX. TpaHCIOpT BeLIeCTB Y
OpraHu3MoB. TpaHCHOPT BELIECTB y J>KUBOTHbIX. KpoBeHOCHas cucremMa H e
opranel.  KpoBeHOcHas ~ cucTemMa  IMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIICHUsI. DBOJIIOIIMOHHBIE  YCIIO)KHEHHSI CTPOEHUS KPOBEHOCHOM
CHCTEMBI TO3BOHOYHBIX >KMBOTHBIX. BbInenenue y opraHu3zmMoB. Bwiienenue y
KHUBOTHBIX. COKpaTuTenbHbIe Bakyosn. Opransl BbieneHus. CBsS3b MOJOCTH Tea
C KpOBEHOCHOH M BBIJICJIUTEIBHONW cHCTeMaMM. BpljeneHne y MO03BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOoBBI H HX
MIPOU3BO/IHBIE.

PaznpaxuMocCTh M peryssius y OpraHu3MoB. Pa3ipa)kuMocTh y 0JTHOKJIETOYHBIX
opraHu3zMoB. Takcuchl. Pa3zapaXMMOCTh W peryisiiusi y MHOTOKJIETOYHBIX
pactenuii. PocToBbIe BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedieKTOpHasi pETyIsIusl Y MHOTOKJICTOYHBIX KHUBOTHBIX.
HepBHas cuctema u e€ oTaenbl. DBONIOIMOHHOE YCIOKHEHUE CTPOSHUSI HEPBHOU
CHCTEMBI y KMBOTHBIX.

PazpaGoTka anropuTMoB M mporpamm Ui SPQGEKTUBHON (PYHKIHMOHAIBHOM
aHHOTAllUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTabOJIOMOB
MHUKPOOPIaHU3MOB, PACTECHHIA, )KUBOTHBIX U YeJIOBEKa

OpraHu3Mm 4enoBeKa U ero 3/10pOBbE

5.1

Oprasbl ¥ CUCTEMbI OPraHoB 4esioBeka. OTaenbl TOJOBHOTO MO3Ta TO3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexropnas nayra. besycinoBHble U yCIOBHbBIE




pednekcel. ['ymopanbHas peryisius ¥ JSHIOKPHUHHAs CHCTEMa XUBOTHBIX U
yenoBeKa. JKee3bl SHAOKPUHHOM CUCTEMBI U UX TOPMOHBI. [{eficTBHE TOPMOHOB.
B3anMocBs3p HEpBHOM W SHIOKPUHHON cucTeM. [ umoramamo-runodu3sapHas
cucrema. Pedrexc u pednexropnas ayra. besycioBHbie U yClIOBHBIE pedIIeKChI

5.2

3amuTa opranuzMa ot Oose3Hell. IMMyHHast cuctema denoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpoXXaAE€HHBINA, NPHOOpPETEHHBIH crennuduyeckui
umMmyHuTer. Teopuss  KIOHaJIbHO-CeNeKTHBHOro uMMyHutera (I1.DOpnux,
®.M.beprer, C.Toneraa). BocnamutenbHbple OTBETHI OpraHu3MoB. Poib
BPOXIEHHOIO UMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

Kposenochnas cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbl U KPOBB.
Kpyru kpoBooOpamienus. Pabota cepama u e€ perymsmus

5.4

5.5

5.6

Jpixanue yenoseka. Auddys3us razoB uepes3 MOBEPXHOCTh KIETKHU. JlpIxaTenbHas
cuctema  4eloBeka. JlpIxaTenpHass TNOBEPXHOCTh. Perynsums  AbIXaHUS.
JlpIxaTenbHbIe 00BEMBI

HI/IH_IeBapI/ITCJ'IbHaﬂ CHUCTCMa 4YCJIOBCKaA. OT)IGJ'ILI MUIICBAPUTCIIBHOI'O TpaKTa.
HI/IH_IeBapI/ITCJ'IbeIe JKCJIC3HhI. BHYTpI/IHOJ'IOCTHOG nu BHYTPUKJICTOYHOC
MMUIOCBApPCHUC

ITokpoBel M wux mnpousBoiaHbie. Opranbl BbiaeneHus. Ilouku. CrtpoenHue u
¢dbynkuonupoBanre Heppona. OunbTpanus, cekperus u o0paTHOE BcachbIBaHHE
KaK MEXaHU3MbI pabOThl OpraHoB BbiAeneHus. OOpazoBaHuEe MOYH Y YETTOBEKa

5.7

JIBrokeHue dvenmoBeka: MblledHass cucreMa. CKeleTHbIe MBIIIIBI U UX padora.
CtpoeHue U TUIBI COEAMHEHUST KOCTEN

6.1

6.2

TeOpI/I}I ABOJIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

OpomonmonHass  Teopuss Y. JlapBunHa. IIpenmocbuiku  BO3HUKHOBEHMS
napsuHH3Ma. JKu3Hb 1 Hay4yHas nearenbHocTh Y. JlapBuHa.

JBrkyle cuibl 3BoionuKu BUIOB o Y. J[apBHHY (BBICOKAas MHTEHCHBHOCTb
pa3sMHOXEHHsT OpraHM3MOB, HAcJEJICTBEHHas W3MEHYMBOCTb, Ooppba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrerndyeckoil teopun 3Boitoruu (CTDI). HeittpanbHas Teopus
sBotoru. CoBpeMEHHas HBOJIOLUOHHAs OMOJIOrHs. 3HaY€HHE 3BOJIOLMOHHON
Teopuu B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tonmynsmus kak aJeMEHTapHas eIWHuIA 5BOMOLMHA. COBpEMEHHBIE METOIbI
OLIEHKHM TeHETUYECKOro pa3sHooOpa3ust M CTPYKTypbl mnomyisuuil. M3menenue
reHooHAa MOMYJSIIMM KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHosecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (AKTOpPHI  (IBIDKYIIME CHJIBI) JBOJIONUH. MyTalmOHHBIN
npouecc. KomOunatuBHas u3MeHuuBOCTh. Jlpeiid reHoOB — chydaiiHble
HEHANpaBJICHHbIE HW3MEHEHHMs 4YacToT ajuiened B momymsmusax. Oddekr
OCHOBATEII. Murpanuu. N3omsanus MOMYJIALAIN: reorpaduueckas
(mpocTpaHCTBeHHAs ), OMoIoru4ecKast (pPempoayKTUBHAS).

EcrecTBennblii oTOOp — HampaBnsionmii  ¢daktop dBomoUUH.  DOpMBI
€CTECTBEHHOT0  OTOOpa: JABWXKYIIWW, CTAaOMIM3UPYIOUIUH, pa3pbIBAIOIINANA




6.3

6.4

(mm3pynruBHbIi). [TooBoit oTOOP.

[TpucrocoOIEHHOCTh ~ OpPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOIIOLUH.
Bo3HukHOBEHHE  MPHCIIOCOOJICHHMI Yy  OpraHM3MoOB.  ApomMopdo3bl U
uanoananTanuu. [IpuMepsl NMpUCocoOIeHU y oprann3MoB. OTHOCUTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum U CTpyKTypa. BumooOpazoBaHwe Kak pe3ynabTar
MUKpodBoJtonu. M3omsamus — xirodeBoit (akrop BumooOpazoBanus. Ilytu u
CTIIOCOOBI BHUI000pa30BaHUS: AJJIOTIATPHYECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpumzaiys). JuTenbHOCTh SBOTIONUOHHBIX MTPOILIECCOB.

Mexanu3mbl OPMHUPOBAHUST OHOJIOTUYECKOTO pa3HO00pa3usl.

Poinb 3BOIIOIIMOHHOM OWOJOTMH B Pa3pabOTKE HAYYHBIX METOJIOB COXPaHCHUS
O0unopazHo0Opasus. MHKpPOIBOJIIOLKS U KOIBOJIOIMUS TApa3UTOB U UX XO35CB.
Mexanuzmbl pOpMHUPOBAHUS YCTONYUBOCTH K aHTUOMOTHUKAM U CTIOCOOBI OOPHObI
C HEH

MeTtoasl u3ydeHus Makpod3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUYCHHS
sBoonnu. [lepexonubie Gopmbl 1 PUIIOreHETUYECKHE PSAABI OPTaHU3MOB.
buoreorpaduueckue Mmeroap! uzydeHus somonun. CpaBuenue (Giuopsl U GayHbl
MaTEpUKOB U OCTPOBOB. bruoreorpaduyeckue odmactu 3emin. Bunsi-sHaemMuku u
PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBbHO-MOP(POJOTUYECKUE METO/Abl U3yUYCHUS
ABONIONMU. ['€HeTUYeCKre MEXaHU3Mbl DBOJIIOIMM OHTOTEHE3a U TOSBICHUS
SBOJIONMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE ¥  AHAJOTMYHBIE  OPTaHBbL.
PynumeHnrtapubple  opraHbl M aTaBU3Mbl.  MOIEKYISIpHO-TEHETHYECKHE,
OMOXMMHYECKHEe ¢  MaTeMaTUYeCKWe  METOJIbl  U3YYEHHS  DBOJIOIUU.
I'omonoruunsie reHbl. COBpEeMEHHBIE METOMABI MOCTPOEHUS (PHIOTeHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAIMH U 3BOJOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBmiIa) HBONIONMUA. HeoOpaTHMOCTh IBOIIIOIUH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB SBOJIIOIUN

Hayunble rumore3bl MNPOUCXOXKICHHS >KU3HM Ha 3emise. AOuoreHes H
nancnepMus. JloHaydHble NPEICTABICHUS O 3apOKACHUH KU3HU (KPEALMOHU3M).
'umoTe3a MOCTOSHHOTO CaMO3apOXK/IEHUS KU3HU U €€ ONMpPOBEP)KEHUE OMbITAMHU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxneHue Ku3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHM4ecKkod sBoftouuu. [lnmanerapHas (reosoruueckas)
HBOJIIOIMUS. XUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemiecTB u3 Heopranmuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. KoanepBartnas runoresa A.JM. Omapuna, runoresa
nepeuyHoro OynpboHa JIx. XonneiitHa, reneruueckas rumote3a [. Mémnepa.
Pu6osumer (T. Yek) um rumoresa «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u Meronsl €€ u3ydeHus. Vckomaemble OpraHuyecKHe OCTATKH.
I'eoxpononorust u e€ Meronpl. OTHOCUTENbHAS M aOCONIOTHAS TE€OXPOHOJIOTHSL.




6.5

I'eoxpoHonornyeckas mKaja: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

HavanpHble sTansl opranuyeckoil spomoonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIOUUS MeTabosn3Ma. BO3HMKHOBEHHE IEpBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKH KaK aHaJIor MEPBBIX Ha 3eMile COOOLIECTB.
Crpomaronutsl. [IpokapruoThI U 3yKapHOTBHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOHOTEHE3). DBOIIOIHMOHHOE IPOUCXOXKICHUE
BUpYyCcOB. [IpoucxokaeHrne MHOIOKJIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl SBOJNIONMU BBICHIMX pacTeHuil. OcCHOBHBIE apoMop(do3bI
pactenuid. Beixox pacrenuit Ha cyumry. IlosBieHue CHOpOBBIX pacTeHHUH U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOJNIOLMU JKUBOTHOTO Mupa. OcHOBHbIE apoMop(o3bl
KUBOTHBIX. Benckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tunoB. [lepBrie XOpnoBbI€ XKUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TO3BOHOYHBIX.
[Mpoucxoxacane ampuOuii U penTwmid. [IporCXOXIeHHE MIICKOIHUTAIONUX U
ntun. [IpuHnmn kmodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMH U
[103BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 3paM U NIEPUOJaM: apXei, IPOTEPO30H, NAIE030H,
Me3030M, KaiiHOo30i. OOmas xapakTepuCTHKa KJIMMaTa MU TIeoJOTMYecKUX
nporeccoB. [losiBieHne U paclBeT XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHue:
€ro yCJIOBHSI U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMHpAHUS — DKOJIOTMYECKHE KPU3HCHI INpounuioro. I[IpuumHbl n
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3HUC, €ro
0COOEHHOCTH

Pasnenst m 3agaum  anTpomosnoruu. Mertonel anTponosiorud. CTaHOBIIEHUE
IIPEICTaBICHUN O MPOUCXO0KIEHUH uenoBeka. COBpeMEHHBIE HAyYHBIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHCTEMAaTHYECKOE IMOJOKEHUE YEeIOBEKa.
CBuzerenbcTBa  CXOJACTBA  4YEJIOBEKAa €  JKUBOTHBIMM:  CPaBHHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3HOTIOTO-OMOXUMUYECKHE,
noBeieHueckue. OTInYms yeaoBeka OT KUBOTHBIX. [IpAMOX0KIeHNE 1 KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIILHON
CUCTEMBI.

JIBwxyue cuibl ((akTopbl) aHTPONOreHe3a: OWOIOTHYECKUE, COLMANbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.
OCHOBHBIE CTaANHU AHTPOIOreHe3a. ABCTPAIONUTEKH — JIBYHOTHE IIPEIKH JIFOEH.
UYenoBek  yMmenblil, MeEpBbIE  H3TOTOBIEHUS OpyAud  Tpyaa. Yenosek
MPSIMOXOJIAIIUNA W TEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. Yemosex
reiaenb0epreckuii — OoOMMN MPEJOK HeaHJIEPTATbCKOTO YEJIOBEKa W YEIOBEKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUWA KaK BHJ JIIOACH XOJIOJHOTO KJIMMAaTta.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEIIOBEK, OCBOCHUE
KOHTMHEHTOB 32 IpeaenamMmu AQpukH.

DOBOMIIOLUSL  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MHOMYJSAIMIX
yenoBeka. MyTalMoHHBIA Tporiecc U noiauMopdusM. [lomynsannoHHbIE BOJIHBI,




7.1

npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
YeJIOBeKa.

YenoBeueckne pacel. Ilonstue o pace. bonpmme pacel:  eBpomneoungHas
(eBpasuiickasi), aBCTpaJO-HErpoWgHAas  (PKBATOpUAJbHAs),  MOHTOJOMIHAS
(asmaTcko-amepuKkaHckas). Bpems u myTu pacceneHHs YeJOBEKa IO IUIAHETE.
EnuncTBO  dyenoBeueckux pac. HaydHas  HECOCTOSTENBHOCTH — pacHu3Ma.
[TpucnocoOIeHHOCTh YeNoBeKa K pasHbIM YCIOBUSAM OKPYKAIOLIEH Cpellbl.
Bnusiaue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U
(U3MONOTHIO YeIoBeKa

DKOCHCTEMBI M IPUCYIINE UM 3aKOHOMEPHOCTH

Pa3nens! u 3agaun sxosoruu. CBsI3b IKOJIOTUH C IPYTUMH HAYKaMHU.

Mertoabl skonoruu. IloneBble HaOmrOAE€HUS. OKCIEPUMEHTHl B  3KOJOTHMH:

MPUPOAHbIE W JiabopaTopHble. MoJenupoBaHHE B SKOJOTUU. MOHUTOPHHT
OKpY>KaroIen Cpe/bl: TOKAIbHBIN, pErHOHANBHBIN U 100aTbHBIH

7.2

Okonorndyeckue (GakTopsl W 3aKOHOMEpHOCTH WX neiictBus. Kiaccudukanms
HKOJIOTHYECKUX  (PAKTOpoB: abmoTHYECKHe, OWOTHYECKHE, aHTPOIIOTCHHEIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHS 3Koyorudeckux ¢akropos. Ilpasumio
munumyma (K. Ilnpenrens, 0. JIubOux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTCHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kkojoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4acTKOB COJIHEYHOTO CIHEKTpa Ha OPraHu3Mbl. OKOJOTHYECKUE TPYIMIbI
pacTeHMii U >KUBOTHBIX IO OTHOIIEHMIO K cBeTy. CHUrHaibHas poJib CBETA.
DOTONEPUOIU3M.

Temnepatypa kak dkojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusMsl. [JoMKMIOTEpMHBIE U TOMONOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skojornyeckuit ¢axtop. [Ipucnocobnmenus pacteHMd K
noJiepXKaHuto BojHoro Oanmanca. Kiaccudukarust pacTeHUl MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3]YyILHAs, ITOYBEHHAas,
riyOWHHas  TMOANOYBEHHAasl, BHYTPUOpPraHuU3MeHHas. (DPU3NKO-XMMHUYECKHE
OCOOCHHOCTH cpell oOuTaHus OpraHu3MoB. llpucnocobiieHuss OpraHuzMoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHennue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHMA
KU3HU.

XKuznennsie popmel opranuzmoB. [lonstue o xuzHeHHOU ¢opme. KuzHeHHbIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHUE TpPaBbl,
oJlHOJIeTHUE TpaBbl. JKu3HEeHHbIE (DOPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue dakTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHITHA,
XHUITHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusm, xoomepauus, MyTyaausM,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaXJICOHHMYECTRO). Herpoduueckue




B3auMOJIeicTBUS  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJICHCTBHI Ui CYIIECTBOBAaHHS OPraHU3MOB B Cpejie
obutanus. [I[pUHINAIT KOHKYPEHTHOT'O UCKITFOUCHHS

7.3

7.4

DKOJIOTUYECKHUE XapaKTePUCTUKH MOmyisiud. [lomynsnus kak Ouojorudeckast
cucrema. Poitb HEOTHOPOTHOCTH Cpelibl, (PU3MUecKUx O0aphepoB M OCOOSHHOCTEH
OMOJIOTHH BHIIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI TOIMYJISIIANA.
OcHoBHbIE MOKa3aTeNld MOMYJALHUU: YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M
MOJIOBAsl CTPYKTypa, pOXKIAEMOCTh, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaIus.

Dkojoruueckas CTpykrypa mnonyiasuuu. OIleHKa YHCICHHOCTH TOMYJISIUH.
JluHaMHKa TOMYJSAIUA U e€ peryisius. BHOTHYeCKHid MOTSHIMA TOIMYJISIIHH.
MonenupoBanue JUHAMHKA HOMy/sinud. KpuBbIe pocTa  YHUCICHHOCTH
nonyysiii. KpuBble BBEDKHBaHHS. Peryisiius 4YUCIICHHOCTH TOIYJISIIHAA: POJIh
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
ctpareruu BujoB (I- u K-ctparerun).

[Tonsatne 00 »3KoOJIOTMYECKOW HUINE BUAa. MecrooOuTanue. MHoromepHas
Mozenb sKkonoruueckod Humm Jx.M. XatumHcona. Pa3mepsl skonorumueckoi
uHuiy. [loTeHnuanpHas v peaqn3oBaHHas HUIIIH.

Bun xak cucrema mnonynsuui. Apeanbl BUIOB. BuIbl M UX KU3HEHHBIE
CTpaTernd.  3aKOHOMEPHOCTH  TOBEJACHUS W  MHTPAlHid  >KUBOTHBIX.
Buonorudeckne WHBa3WH YyKEPOIHBIX BHIOB

CoobmiectBa opranu3MoB. buomnenoz u ero crpykrypa. CBsizu Mexay
opraHuzMamMu B OHOIleHO3e. DKocucTeMa Kak OTKpblTas cucrema (A.JDx.
Tencnu). @yHKIMOHANBbHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: IMPOIYLCHTHI,
KOHCYMEHTBI, peaylueHThl. Tpodudeckue ypoBHHU. Tpoduyeckue 1enu U CETH.
Abuotnyeckue 650ku 3kocucteM. [TouBbl M wibl B 3KocucTeMax. Kpyrosopor
BEILIECTB U ITOTOK YHEPTUU B SKOCHCTEME.

OcHoBHbBIE TTOKa3aTelIN 3KocHcTeMbl. bruomacca u mpoaykius. DKOJIOTHYecKUe
MIUPaMUIbI YUCel, OMOMACCHI U SHEPTHH.

HamnpaBnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKLIECCMM M MX IPUYMHBL. AHTpPONOIE€HHBIE BO3ICHCTBUSA Ha
cykueccuu. KnmmmakcHoe coo6mectBo. bruopasnoobpasue u mosHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u
¢dayna. CunanTponu3anusi ropoJiIckoi ¢aynsl. buonoruueckoe u xo3siicTBeHHOE
3HAa4YEeHHE arpodKOCUCTeM MU YpOO3IKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Iepenoc sHeprun U BEWIECTB MEXAY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYHBOCTh
OpraHu3MOB, TMOMYJSIMUA W OSKOCHCTEM B YCIOBHUSX €CTECTBEHHBIX H
AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WIIU




cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
ouocdepsl u e€ cocras. KuBoe BemecTBo 0nocdepsl U ero PyHKITUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepnl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  3KOocucTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemecTB MW OHOr€OXMMHYECKHE [HKIBI (yriepojaa, a3ora).
PutmuuHOCTS siBNEeHUi B Onocdepe.

3oHanpHOCTH Ouochepsl. [ToHsaTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIEC Jieca, CMEIIAaHHBIE W IIHPOKOJMCTBEHHbBIE Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOIUYECKHE JIeCca, BBICOKOTOpbA. Kimmar, pacTHTENbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa U (YHKIHS KUBBIX CHCTEM, OIIEHKAa UX PECYpCHOTrO MOTEHIMAIa U
o6uochepHbIx QyHKIUN

7.6

DKOJIOTHUECKUE KPU3HCH U WX MpUYUHBL. BoznelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BOoAHBIX pecypcoB. Pazpymienne nmouBel. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPOINIOTEHHOE BO3JICHCTBUE HA PACTUTENBHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTUTENTBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPHUHIMIIBI OXPAHBI MPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mpuponanbie Ttepputopun (OOIIT).
Boranndeckue capl ¥ 300JI0THIECKHE ITAPKH.

OCHOBHBIE TIPUHIIMITBI YCTOWYHMBOTO PA3BUTHS YEJIOBEUSCTBA W MPHUPOJIHIL.
PammonanbHOE  MPHPOIOINIONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpa3zus 3emin



YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. buonorusa. buonorudyeckue cuctembl U mnporecchl; 10 kiacc. yriaybiieHHOe o0yueHue
Tepemo A.B., IlerpocoBa P.A. OOmecTBo ¢ orpaHndeHHOW OTBETCTBEHHOCTHIO «MOIL]
MHEMO3HHA
. buonorus. buonmornueckue cucremsl U mporecchl; 10 kiace. yriay0aeHHOe 0OydeHHe.
3. TepemoB A.B., IlerpocoBa P.A. OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OIL]
MHEMO3HNHA»

4. buonorus, 10 xmace/ Kamenckuit A.A., Kacmepckas E.K.,, CuBormazo B.U.,
AxmmonepHoe obmectBo «M3natenbcTBo «IIpocBemnieHue

5. buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Axuronepnoe o6miectBo «M3marenbctBo «IIpocBemenne»

6. buomorus, 11 wmacc/ Kamenckmii A.A., Kacmepckas E.K., Cusornazos B.U.,
AknmonepHoe obmectBo «M3naTenbcTBo «IIpocBemnieHue»

7. buonorus, 11 kmacc/ [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., AkuronepHoe o6miectBo «M3marenbctBo «IIpocBemenne»

N

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. bwuonorus. buonorudeckue cucremsl u nporeccsl, 10 knace/ TepemoB A.B., Tlerpocosa
P.A., OOmecTBo ¢ orpaHuueHHOW OTBeTCTBEeHHOCThIO «M3maTenscTBO BJIAJIOCY;
OO6m1ecTBO ¢ OrpaHUYEHHOM 0TBETCTBEHHOCTHIO «M3naTensckuii nentp BJIAZIOC

2. buonorus. buonornueckue cucremsl u npouecchl, 11 kmacc/ Tepemor A.B., Ilerpocosa
P.A., OOmecTBO ¢ OrpaHWYCHHOHW OTBETCTBEHHOCTHIO «M3marenscTBO BIIAJIOCH;
OO0111ecTBO ¢ OrpaHHYEHHOM OTBETCTBEHHOCTHIO «3aarensckuii ieHTp BJIAZIOCH

3. buomorusa. O6mias 6wonorus, 10 xracc/ CuBornazos B.U., Araponosa MN.b., 3axaposa
E.T., OOmectBo c orpaHuueHHON OTBETCTBEHHOCThIO «J[PODAY»; AxiuonepHoe
obmectBo «M3natenbcTBo «IIpocBenieHune)

4. buonorusa. O6mas 6uonorus, 11 kmacc/ CuBornazos B.U., Aradonosa U.b., 3axapoBa
E.T., OOGmectBO ¢ oOrpaHu4eHHON OTBETCTBEHHOCTHhIO «JIPODAY»; AxuuoHepHOe
obmectBo «M3narenscTBo «lIpocBemienne.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bub6muoreka [IOK https://m.edsoo.ru/863ebale
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