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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebHOMY TipeameTty "buonorus” (manee - OHOIOTHSA) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Denepanun»y, ®PI'OC COO, Konnenmuu mnpenogaaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yray6nénHoro ypoBHsS wusydeHus (10-11 xmaccsr)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeIMEeTHON obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHI».
Cormacao monoxenusim OI'OC COO mnpodwiibHbIe y4eOHBIC MpPEIMEThI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBISIOTCA criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUS M MPHU3BAaHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEX/JYy OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATENILHBIX M PAa3BUBAIOIIMX 3aa4, CBS3aHHBIX C MPOQOpPHEHTAINEH
0o0yyaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o yue6HOMY mipeamety "buonorus" na€t mpencraBiieHHe O LEIH U 3a7adax
U3ydeHus yueOHoro npeamera «buosorus» Ha yriiyoJéHHOM ypOBHE, OIPENEsSeT 00s13aTenbHOe
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacripeielieHie 10 KjaccaM, peKOMEHAYET MOCIe10BaTeIbHOCTh H3y4eHUs y4eOHOro MaTepuana
C y4€TOM MEXKIIPEJIMETHBIX W BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH Yy4eOHOro Mporiecca,
BO3pACTHBIX OCOOE€HHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh HA  TOCJIENYIOIIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXKarolled mpupoiHoit cpere. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peaau3anuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBIM JHYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHUHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXcs 10 OCBOEHHIO COJEp:KaHUs OHOJOrMYECKOro oOpa3oBaHMsS Ha
YpOBHE CpeHero o01ero oopazoBaHusl.

VY4eOnblii npenmer «buosnorus» Ha ypoBHE cpeAaHEro oO0IIero oOpa3oBaHUs 3aBEPILAET
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Ouosiornueckoe 00pa3oBaHHUE B IIKOJE W OPUCHTUPOBAH HA PACIIUPEHUE U YIITYyOJIeHUE 3HAHUN
00ydJarouMxcsi O J>KUBOM TNPUPOJE, OCHOBAX MOJEKYISIPHOM U KIETOYHOM OHOJIOTHH,
IMOPHONIOTHN M OWOJIOTHH Pa3BUTHSI, TCHETUKH, CEIEKIMHU, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
YUEHUS U IKOJIOTUH.

Uzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYAIOMIMXCS K IMOCJIEAYIONMEMY TOMyYeHUI0 OMOJIOTUYECKOr0 O0pa3oBaHUS B
By3aX W OpPraHU3alUsAX CPeIHEro MpodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAep:KaHUs
COCTaBJISIET CUCTEMa OMOJNOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYCHHH OOY4YaIOUMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3AesioB OUOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, B 10—11 xinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, pacCIIMPEeHbl U yriIyOJIeHbI
OMoyoTHYecKre 3HAaHMUSA O PACTEHUSX, KUBOTHBIX, Tprbax, OakTepusx, OpraHU3Me 4YeIOBeKa,
Oo0IIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJHUTEIHHO BKJIIOYEHBI OHOJOTMYECKHE CBEICHUS
MPUKJIAHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpanus OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHHSIMHU, ITOJTYICHHBIMU 00YUYaIOMUMUCS TIPH U3y4eHUN (PU3UKU, XHMHH,
reorpauu U MaTEMaTHKH.

Ctpyktypa mporpammbl 1o ydeOHoMy mnpeamery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIONMOHHBIA MOAXOMABI K M3ydeHHIO Ouonormu. COriacHO UM, H3Yy4aroTCs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJISl )KUBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3AIIHH,
HBOJIIOIIMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEeHHs] OHOJIOTHYeCKOro pazHooOpasus
wianetel. Tak, B 10 kimacce HW3ydyaloTCs OCHOBBI MOJIEKYISPHOW U KIETOYHOW OHONOTHH,
OMOPHOJIOTUN ¥ OWOJIOTUH PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OHMoJIOTHH, aKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalommxcs 1O OOTaHWKE, 300JI0THH, AaHATOMHH,
duznonornu venoseka. B 11 kiacce M3y4aroTcsi SBONIOIMOHHOE yY€HUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYuebnpiit npenmer «buosorus» TpU3BaH 00ECIEUUTH OCBOCHHE OO0YYaIONTUMUCS
OMOJIOTUYECKNX TEOpHA W 3aKOHOB, WJCH, NPUHIMIIOB W TPABWJ, JIEKAIIUX B OCHOBE
COBPEMEHHOU €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOr000pazuu W
OCOOCHHOCTSIX KJIETKH, OpTaHu3Ma, MOMYJSIUU, OHOIEH03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJIOBAHHMSIX B OWOJIOTHH, TPHUKIATHBIX aCIEKTax
Ononornyeckux 3HaHWH. /s pa3BUTHS W TOIJEp)KaHUSI WHTEpeca 0O0YJArOIUXCss K OMOIOTHI
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COACPKAaHUHU MPOTPAMMEI IO
OMOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS W PAa3BUTHUS TOW WU WHOU

oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
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OMOJIOTNYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npeamera «buonorus» Ha yrinyOia€HHOM ypOBHE — OBJaJIEHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMH JKUBBIX CHUCTEM
pasHOro paHra ¥ NpUOOpeTeHHe YMEHHUH MCIIOJIb30BaTh ITH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K OIpeleséHHON 00aacTu npodecCUOHAIBHON NI TEIbHOCTH, CBSI3aHHOM ¢ OMOJOrued, Winu K
BBIOOpY yueOHOTO 3aBeCHHS I TPOAOIDKEHHUS OHMOIOTUYECKOr0 00pa30BaHMU.

JlocTikenne 1enu u3ydeHust yueOHoro npenmera «buonmorus» Ha yriayOi€HHOM ypoBHE
o0ecreunBaeTcs pelIeHueM cIeIyoIuX 3a/1au:

OCBOCHME  OOYy4YalOUIMMHUCSH  CHUCTEMbl  OHOJOIMYECKMX 3HAaHUI: 00  OCHOBHBIX
OMOJOTMYECKUX TEOPHSX, KOHLEMUMSX, TMIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiax,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHMHH,
MHOI000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OpraHu3M, IMOIMYJsALus, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHSX M COBPEMEHHBIX HCCIIEJOBAHUSIX B
OuoJioruu;

O3HAKOMJIEHHE  oOO0yyaroumxcsd C  METOJaMH  IIO3HaHMSI ~ KUBOW  IPHUPOJIBI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
SMOPHOIOrUU U OMOJIOTMU PA3BUTHUS, TEHETUKU M CEJNEKIMU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMOJOruM, TAJEOHTOJOTMH, 3KOJOTMH); METOJAaMH  CaMOCTOSITEJIBHOIO  INPOBEIEHUS
OMOJIOTUYECKUX HCCIECIOBAHUKA B JIa0opaTopuu M B MpHpone (HaOoaeHHe, H3MEpeHHe,
HKCHEPUMEHT, MOJICTUPOBAHNE);

OBJIaJieHuEe OOYyYaroIMMUCS YMEHHUSIMH: CaMOCTOSITEIbHO HaXOJUTh, AHAIW3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIBHO-
HKOHOMHMUYECKUMH U SKOJIOTHYECKUMH IpOoOJeMaMy YeJIOBEYeCTBa; OLICHHWBATh IOCIEICTBUS
CBOEH JIeATENILHOCTU 110 OTHOIIEHUIO K OKpYXawlledl NpupogHOi cpene, COOCTBEHHOMY
3I0pPOBbI0 U 3J0POBBI0  OKPYKAIOIUX JIOAEH; OOOCHOBBIBaTH M  COOJIOJATh MEphI
npoUIaKTUKY MH(EKIMOHHBIX 3a00J1€BaHMii, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OeCTIeUeHUs
0€30MaCHOCTH COOCTBEHHOM XU3HENEATENFHOCTH B YPE3BBIYAHHBIX CUTYAIUSX MPUPOIHOIO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4dHbIE OTKPBITUS B 00JacTu
OHOJIOrHH;

pa3BUTHE Y OOYYaIOLIUXCSl MHTEIVIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBLIAIOLUIUMHCA OTKPHITHUSAMU U COBPEMEHHBIMU HCCIIEJOBAaHUSAMH B OMOJIOTHH,
pelaeMbIMH €10 IpoOJIeMaMy, METOJOJIOrHel OMOJOTMYECKOro HCCeOBaHUs, MPOBEICHUS

BKCHepI/IMeHTaJ'IBHI)IX HCCHe}IOBaHHﬁ, peH_IeHI/Iﬂ 6I/IOHOFI/I‘IGCKI/IX 3aaad, MOI[eJ'II/IpOBaHHSI
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OMOJIOTHYECKUX 0OBEKTOB U TPOIIECCOB;

BOCIIUTaHHE Y OOYYaIOMIMXCSl EHHOCTHOTO OTHOILICHHS K JKUBOW MPUPOJAE B IEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETpallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruobpereHre 00yJaroIMUMHUCT KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOIOIIOIB30BAHIN
(coOnromenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHJIOB, HKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS U 3[0POBBSl OKPYXKAIOUIMX JIoAeH (COOMIOaeHUS Mep
npodunakTuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
Ype3BbIYaHBIX CUTYALUSAX IPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrNYEeCKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCIOBHH [UIsI OCO3HAaHHOTO BbIOOpa OOYYAIOIUMUCS HHAUBHIYaIbHOM
0o0pa3oBaTeNbHONl  TPAaeKTOpUH, CHOCOOCTBYIOUIEH MocienymmeMy HpodhecCHOHaTbHOMY
CaMOONPEJEIEHUI0, B COOTBETCTBUU C WHJMBUIYaJbHbIMU MHTEpPECAMH M HOTPEOHOCTSIMU
peruoHa.

OOwee 4uciIO YacoB, OTBEJCHHBIX HAa H3yd4eHUE OMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3anuMoOHHBIX (OpPM, METOAOB U  CPEACTB OOyYeHHS  OHOJOTHUH
OCYILECTBIISICTCS C YUETOM CHEIU(PHUKH €ro COACpKaHUs M HANpaBIEHHOCTH Ha MPOJOJIKEHHE
Ouosnornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHusl.

OO0s13aTeNnbHBIM YCIOBHEM NpPU OOyYE€HUU OMOJOTMM Ha YriayOJIEHHOM YpOBHE SIBISIETCA
IpoBe/eHUEe JIabOpaTOpHBIX M MpakTHueckux pabor. Tawke yuyacTue oOydaromuxcs B
BBIIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaTuka KOTOPBIX
ONpeeNseTcss y4YUTelIeM Ha OCHOBE MMEIOIIMXCS MaTepualbHO-TEXHUYECKUX PECYPCOB U

MECTHBIX IPUPOJIHBIX YCIOBHIA.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

CO,Z[Cp)KaHI/IC MporpamMmmsl, BBIACIICHHOC Kypcueom, HC BXOJHUT B IMPOBEPKY

rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).



Tema 1. buoJsiorusi Kak HayKka

CoBpemeHHast OMOJIOTHS — KOMIUIGKCHass Hayka. Kparkas ucTopusi pa3BUTHsS OHOJIOTHHU.
buonornueckne Hayku W u3zydaemble UMM MpoOsiembl. DyHJIaMEHTANbHBIC, MPUKIAAHBIE U
MMOMCKOBBIE HAyYHBIE CCIICIOBAHUS B OMOJIOTHH.

3HavyeHne OWOIOTMU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOJIOTMHM B MPAKTHYECKON
JIEATEIIbHOCTH YEJOBEKAa: MEIUILMHE, CEJIbCKOM XO3SKCTBE, MPOMBIIUIEHHOCTH, OXpPaHE
MIPUPOJIBI.

JdemoHcTpauMu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'.
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl u cxeMbl: «CBs3b OMOJIOTHH C APYTMMHU Haykamu», «CucreMa OMOIOTHYECKUX
HAYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh U YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, CaMOOpraHu3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
W3MEHYHUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHu3alMKi JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIM, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTCOIIEHOTHYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHbBIE TIPU3HAKU KUBOTO.
Kusnb kak popma cymiectBoBaHus MaTepuu. Hayku, u3ydaromniye >KMBbIE€ CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

W3ydeHue xuBbIX cucTeM. MeTonbl Ouonornyeckoil Hayku. Habmronenue, usmepeHue,
AKCIEPUMEHT, CHUCTEMaTHh3anus, MeraaHanu3. [loHsTHE O 3aBUCHMOW M  HE3aBUCHUMOM
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka M mposepka rumore3. Hynesas
runore3a. [loHsTue BEIOOPKU U e€ JoCTOBepHOCTh. Pazopoc B Guonornueckux mqaHHbIX. OreHka
JIOCTOBEPHOCTH TOJYUYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKaXKeHHs] pE3ylIbTaTOB SKCIEPUMEHTA.
[ToHsTHE CTAaTUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmunel u  cxembl: «OCHOBHBIE TPU3HAKH JKU3HUY», «DBHOIOTHYECKHE CHUCTEMBI»,
«CBo¥icTBa )XKUBOM MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOIb», «CTpoeHUE )KUBOTHOM

KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpPTraHHU3May,
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«buoreornienos», «buocdepan, «MeTobl H3yUdSHHS] JKUBOU MPUPOIBI».

Ob6opynoBanue: 1abopaTopHOe 000PYAOBaHHE ISl IPOBEACHHUS HAOMIOCHUN, N3MEPEHHIH,
IKCIIEPUMEHTOB.

IIpakTnyeckas pabora «lcronb3oBaHME PA3NUYHBIX METOAOB IIPU W3YYECHHH YKMBBIX
CUCTEM.

Tema 3. buosnorus KjieTrku

Knerka — cTpykTypHO-(DYHKIIMOHAJIbHAS €IWHUIA XUBOTO. MICTOpUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

Metoapl MOJEKYISIPHOH W KIETOYHOH OHMOJIOTMH: MHKpPOCKONHS, XpomaTorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnmanbHoe  HEHTpUYTHPOBaHHE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue QukcuposanHulx Kiemox. DIEKTPOHHAsT MUKPOCKOIHSI.
Kongokanvnaa muxkpockonus. Bumanvroe (npusicusnennoe) usyyenue Kiemox.

JleMoOHCTpaL U

[Toptpetsr: P. I'yk, A. JleBenryk, T. I1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBONH MMKPOCKOI», «DJIEKTPOHHBIM MuKpockom», «Mcropus
pa3BUTUSA METOJI0OB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENapaTbl PACTUTENbHbIX, JKUBOTHBIX M
OakTepuaIbHBIX KIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KIETOYHOH Ouosoruu (xpomarorpadus,
anekTpodopes, tudpdepenmansHoe HeHTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi Opranu3aums KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOJIEMEHTHI. Boaa u e€ poiib
KaK pacTBOPUTENS, peareHTa, y4dacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYIIALUN.
MuHepanbHbIe BEIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KiIeTKU. buonorndyeckue noaumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBod Moiekynbl. IlepBuuHas cTpykTypa Oesnka, MenTugHas
CBsi3b. BTopuuHas, TpeTn4Has, 4eTBEepTUYHAs CTPYKTYypbl. [leHaryparus. CBoiicTBa O€NKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiuu 0eynkoB. [lpuonut.

YrneBonpl. MoHOcaxapubl, IUCaxapuabl, OJWUTOCAXapUAbl W ToJmcaxapuabl. OOmmii
IUIaH CTpPOeHuss U (U3MKO-XMMHUYECKHE CBOMICTBa yriieBoAoB. buonoruueckue QyHkunm
YIJIEBOJIOB.

Jlunuasl.  T'mppodunbHo-ruapodoOHble  cBoiicTBa.  Knaccudukaums — nunumos.

Tpurnuuepuasl, pochonunuasl, BOCKH, crepouibl. buonornueckue Gynkuuu aunuaos. O6mue
7



CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecThb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Crtpoenune nykinenHoBbix kuciaoT. HykneoTumsl.
[Tpunnun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — noitnas cnmpaiib.
Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. Buast PHK. @yaknun PHK B kitetke.

Crpoenue monekynbl AT®. Makposprudeckue cBsizu B Mojekyie AT®. buonoruueckue
¢byakun  AT®. BoccraHoBieHHBIE TEPEHOCUMKH, HUX (QYHKIUU B KIETKe. /[[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast OMojOrHs: OMOXMMHUYECKHE M OMO(PHU3MUECKHE MCCIIEOBAHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpPhl OuOMOIIeKYN. Moodenuposanue cmpykmypol u  QyHKyui
buomonexyn u ux Komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Toptpertsr: JI. Tlomunr, . Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHne XMMHUYECKUX OJJEMEHTOB B HEXHBOW MPUPOIEH,
«PacrnpenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubr 1 cxemsl: «llepuonmyeckass TabiMIa XUMHUYECKHX SIIEMEHTOBY», «CTpoeHHE
MOJIEKYJBI BOABI», «BemecTtBa B cocTraBe oOpraHu3moBy», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTypbl OenKoBOW MOJNEKYNbI», «CTpOoeHHE MOIEKYNI YriaeBoIoB», «CTpoeHHE MOJEKYI
munuaoB», «HykinenHoBbie KUCTOTEIY, «CTpoeHue MoJeKyiabl ATDy.

OO6opynoBaHue: XuMUYecKasi 1ocy1a 1 000py10BaHHeE.

JlabopaTopnasi pabora «O6HapyxeHHe OETKOB C MOMOIIBbIO KAUeCTBEHHBIX PEAKIIHID.

JlaboparopHasi paGora «/ccienqoBaHue HYKIEHMHOBBIX KHUCIOT, BBIIEICHHBIX M3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tumnsl KIETOK: dyKapuOTHUECKas W MpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne mNpOKAPUOTHYECKON KiIeTKku. KrerouHnas cTeHka OakTepuid W apxeil.
OcoOeHHOCTH CTpOeHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Ctpoenue u GyHKIIMOHUPOBAHUE dYKapHOTHYecKol kieTku. [lmasmarnueckas memOpaHa

(mna3manemma). CTpykTypa IUla3MaTuueckod MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4Yepes
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MJIa3MaTHUeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemOpansl. Pabota
HATPUIl-KaJIMeBOro Hacoca. DHAOMUTO3: MUHOUTO3, (paronnuTo3. Dk301uTo3. Kiletounas cteHka.
CtpykTypa ¥ QyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huromnazma. [uro3zonb. Lutockener. JIBwkenuwe muToruia3Mbl. OpraHOUAbl KJIETKH.
OnHoMeMOpaHHBIE OpraHOWIBI KIETKH: dHAoIIazmaTindeckas cetb (DI1C), anmapar ['onbmxw,
JU30COMBI, UX CTpOCHHE W (YHKIUHU. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIICTKH.
CtpoeHue rpaHyIsIpHOTO peTuKynyMa. Mexanuzm Hanpasienus oeaxoe ¢ OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [mamkuii — (arpaHynsipHBIi)
sHJIOMIa3MaTHYecKuii petukynyMm. CekperopHast (GyHkius anmnapata L'onbmku. Moougukayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJleTKe. Bakyonu pactutenbHbIx kieTok. Kierounsriii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOWABI KIETKUA: MHUTOXOHAPUHU, TMIAcTUIbL. [Ipoucxoocoenue
mumoxonopuui u niacmuo. Cumbdbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GYyHKUIMM  MUTOXOHApUNM © TutacTuia. llepBUuYHBIE, BTOPUYHBIE U CIOXXKHBIC IUIACTHIBI
(bOTOCUHTE3UPYIOUINX JYKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HememOpanubie opraHouisl kieTku CTpoeHHE M (PYHKIIMH HEMEMOpPAHHBIX OPTaHOHJIOB
KIeTkd. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuiaMeHTbl. AKmuHogvle
Muxpogunramermol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmoK.
Muxkpotpybouku. Krerounsiit nentp. CrpoeHMe U [BUKEHHE KIYTHKOB U PECHUYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. Obonouka sapa, XpOMaTUH, KapHoIIazMa, SAPBIINIKH, UX CTpOeHUE U (DYHKIUU.
SAnepusiii 6enkoBbIit MaTpukc. [IpocTpaHCTBEHHOE PACMOIOKEHHUE XPOMOCOM B HHTEp(azHOM
anpe. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
o0bonouku 6 mumose. floepHulil mpancnopm.

Knerounsle  BktoueHus. CpaBHHUTENbHAsE ~ XapaKTEPUCTHKA  KJIETOK  JYKapHOT
(pacTUTENsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuelr u cxembl: «CTpoeHHE DYKAPUOTUUYECKON KiIeTKu», «CTpoeHue >KHUBOTHOM
KJIeTKN», «CTpOEHHE PACTUTEIBHON KIETKW», «CTpoeHne MUTOXOHIApUN», «Aapoy», «CtpoeHue

MPOKAPUOTUYECKOMN KIIETKH.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl PaCTUTENBbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi pabora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnasi pabora «lccienoBanue mjaa3Molid3a U ACIIIa3MOJIN3a B PACTUTEIbHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE JHEPTUN B KJIETKe

AccUMWISIIMS U AUCCUMUIISIUSL — JBE CTOPOHBI MeTabonn3ma. Tumbsl oOMeHa BEIecTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTue KuUCIOpoAa B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrneueHue kietku: npespamieHue AT®D B  0oOMEHHBIX Ipoleccax.
DepMeHTAaTUBHBIM XapakTep peaklHil KIETOYHOTO MeTabosiu3Ma. DepMeHTHI, X CTPOCHUE,
cBoiictBa W MexaHusMm aeiictBus. KodepmeHntsl. OTinuus (epMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUleHHbll U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHMbL
peakyuonro2o yeumpa. Ponb xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue paznuuHbIX GakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpa3ue  OpraHM3MOB-XEMOCHMHTETHUKOB:  HUTPUHUIHMPYIOLINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Bunel 6poxenus. [IpoaykTsl OpoxkeHUsT U UX UCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yIUTENH
0o1e3HEeH.

AspoOHBIE OpraHU3Mbl. JTallbl YHEPTeTHYECKOTO oOMeHa. [loAroTOBUTENBbHBINA ATall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonorundeckoe oxuciaeHue, WM KIETOYHOE JbIXaHUE. Posib MUTOXOHIpUH B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenbHoe (GochopuiimpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOT0 0OMEHA.

JleMoHCTpanun

[Toprpetsr: [Ixk. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
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Murtuenn, I'. A. 3aBap3uH.

Tabmuner U cxeMmbl: «DOTOCHHTE3», «IJHEPreTUYecKuil oOMeH», «buocuHTe3 Oenmkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOW MUKPOCKOI, 000OpYIOBaHUE AJIsl IPUTOTOBIICHUS IOCTOSHHBIX U
BPEMEHHbBIX MUKPOIPEIapaToB.

JlaGopaTtopnass padora «lI3yueHHe KaTaJUTUYECKOH aKTUBHOCTH (EepMEHTOB (Ha
IIpUMeEpE aMHJIa3bl WK KaTaaas3bl)».

Jladoparopnasi paGora «/3ydyeHue (epMEHTATUBHOTO paCIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopHnas pa6ora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpUHINI KOMIJIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanuszanus HacieqCTBEHHOW HHQpoOpManuu. ['eHeTHdeckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTeze Oenka. YcmoBus
ouocunTesa 6enka. KogupoBanue amuHokucnot. Poib pubocom B GnocuHTEe3€e OemKa.

Coepemenuvie npedcmagienus o cmpoenuu cenog. OpraHu3anusi reHoMa y IpOKapuoT U
9YKapHoT. Perynsauus akTUBHOCTM T€HOB y mnpokapuoT. ['mmore3a omepona (. XKaxoO, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsaius oOMeHHBIX MPoIeccoB B kKieTke. KieTounslii romeocTas.

Bupycsl — HexsieTouHble (OpMBI XKU3HH U 0OMUraTHble napasuThl. CTpoeHHe MPOCTHIX U
CIIOXKHBIX BHPYCOB, pPETpPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcaujux
supycos, PHK-cooepaicawux supycos, bakmepuoghazos. Obpammuas mpanckpunyus, pesepmasda,
unmezpasa.

BupycHble 3a0oneBaHusi 4enoBeKa, JKUBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz oonvuiux maccusos («bigdata») cmpyxkmypuuix
buonoeuveckux OamHvix. Hanomexmonoeuu 6 Ouonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobvl docmasKu 1eKkapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUH.
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Tabmumpt u  cxembl: «buocwHTe3 Oenka», «l'eHeTmdyeckuid kom», «Bupyce»,
«baxrepuodaru».

IIpakTuyeckas padora «Co3ianue MOJIEIH BUPYCay.

Tema 8. Z/KM3HeHHBbIH HUKJI KICTKH

Knerounslii nmki, ero mepuonabl u peryisiuusa. WHrepdasza u muto3. OcoOEHHOCTH
MPOIEeCCOoB, mpoTekaronux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYECKU
(IIOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKHUI) IMEPUOJIBI
uHTepdasbl.

Marpuunbii  cunte3 JHK — pemmmkanums. [lpunouner  perukanuu — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPAJUIEIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenme xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBII HA0Op KIETKHM — KApUOTHUII. J(MIIJIOUIHBIA W TalJOUTHBIA HAOOPHI XPOMOCOM.
['omonornynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune xierku — mMuto3. CTaauy MHUTO3a W MPOUCXOJAIIME B HHUX MPOIECCHl. THIIBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHEe MUTO3a.

Perymsimuss mMutoTnueckoro nukia kietku. [Iporpammupyemas kietounas rubenp —
aromnTo3.

Knerounoe s1po, XpoMocoMbl, pyHKIIMOHAIbHAsI T€HOMUKA. Mexanusmol npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanun

Tabmuupl 1 cxembl: «KU3HEHHBIH HHUKIT KIETKHY», «MuTo3», «CTpoeHHE XPOMOCOM,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpoMpenaparbl: «MHUTO3 B KJIETKaX KOpeIlKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnass pa6ora «HaOmtoneHne mMuTO3a B KJIETKaX KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpazme  opraHm3MoB.  OJHOKJIETOYHBIE,  KOJIOHHAJBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS M KHU3IHEACITETbHOCTH OJHOKIETOUHBIX OpraHu3MoB. baktepuw,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, IpYyTrue IpOTUCTH. KomoHnanpHbIe

OpTraHU3MBI.
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B3anmocBA3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacreHuil. THUIBI pacTUTENBbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNH U PacHOIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu KMBOTHBIX M  YEJOBEKAa. THUIBI KUBOTHBIX TKAaHEH: OSIUTEIUAIbHAs,
COCIMHUTENIbHAS, MBbIIIeyHas, HepBHAs. OCOOCHHOCTH CTPOEHUSs, QYHKIMHA M PACHOJIOKECHHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHbIE U TeHEpaTUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIUU OpraHOB U CUCTEM OPIaHOB.

Omopa Tena opranm3moB. Kapkac pacrenuit. CkeneTsl  OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI ckeneT. CTpOeHUe U TUIIbl COSAMHEHUS
KOCTEM.

JlBmkeHne opraHm3MoB. JIBWDKEHHWE OJHOKIIETOYHBIX OPTraHM3MOB: aMEOOUIHOE,
KI'YTUKOBOE€, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUH: TPOIMU3MBI M HAaCTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIntanne oprann3mos. [loryonieHue BOABI, YIVIEKHUCIOrO ra3a U MHHEPAIbHBIX BEIECTB
pacreHusamu. [IuTanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE IIUILIEBAPEHUE.
[lutaHne NO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenessl. [IumeBapurenbHas cucrema 4esloBeKa.

Heixanue opranu3moB. Jlpixanue pactenuil. [{pixanue sxuBoTHBIX. Auddy3us razoB uepes
MOBEpPXHOCTh KiIeTku. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe U JIEro4HOE
IbIXaHue. JlpIxaHWe TO3BOHOYHBIX YUBOTHBIX M YEJOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTPOEHUs JIETKUX IT03BOHOYHBIX >XUBOTHBIX. J[pIxaTenpHas cucTeMa 4eloBeKa. MeXaHu3M
BEHTWIALIMH JIETKUX Y TITUIl U MJIEKOMUTAOMUX. Perymsius neixanus. /[prxareabHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHui. TpaHcmopr
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIieHusl.  OBOJIIOIIMOHHBIE  YCIOXKHEHUS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opramu3zmoB. BeigeneHue y pacreHuid. BblneneHwe 'y KMBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbel BbigeneHus. DumibTparus, cekpenuss U obpaTHOe

BCAChIBaHME KaK MEXaHHU3Mbl paOOThl OPraHoB BblAeNeHUs. CBs3b MOJOCTU Tea ¢ KPOBEHOCHOM
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Y BBIICTUTEIBHON CUCTEMaMU. BplneneHne y MO3BOHOYHBIX XMBOTHBIX M 4esloBeka. [loukwm.
Crpoenrne u pyHkunonupoBanue Heppona. ObpazoBaHrue MOUH y YETIOBEKA.

3ammTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHm3MoB. Crnopbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI M MX MTPOU3BOJHBIE. 3alllUTa OpraHU3Ma
or Oone3Hedl. MMMyHHass cucrema uenoBeka. KieTOUHBII M TyMOpaJbHbIH HMMMYHMTET.
BpoxxnéHupldi W TpHOOPETEHHBIM  crieUPUIECKU UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanuTenbHble OTBETHI
opranu3MoB. Posib Bp0oKJIEHHOT0O MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

PazppaxkumocTs M perymsiis. 'y OpraHu3MoB. Pa3zapakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POCTOBbIe BelECTBA U HX
3HAYEHHE.

HepBuast cucrema u peduiekTopHas perynsinus y XUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHbIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHasi peryssiuss U SHIOKPUHHAs CHCTEMa >XHUBOTHBIX M uenoBeka. Kesessl
SHJOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleicTBME TIOpMOHOB. B3auMOCBsA3bp HEpPBHOM U
SHJIOKpUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuupl 1 cxeMbl: «OAHOKJIETOYHBIE BOAOPOCTN», «MHOTOKJIETOYHBIE BOJIOPOCTH,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHH», «CHCTEMBI OpraHOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHe HaceKoMbIX», «TKaHu pacTeHHi,
«KopueBsie cuctembl», «Ctpoenue ctebinss», «CTpoeHHE IHMCTOBOM TIIACTUHKW», «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucteMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiaenurenpHas cucreMa», «DHIOKpPHHHAs cucTeMay, «CTpoeHne MbIUb», «MMMyHUTETY,
«KumeynononoctHeie», «CxemMa MUTaHUs pacTeHUi», «KpoBeHOCHBIE CHCTEMbI MTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruyipb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE J107K]IEBOTO
yepBsi», «HepBHas cucrema pwi6», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,

«Hepsnas cucrema uenosekay, «Peduexcy.
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OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEHUI pa3HbIX OT/EJIOB, BIAYKHBIE MPENapaThl
KMBOTHBIX, CKEJICThI I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue Uil JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IIMTAaHUS pacTeHH,
pacuierieHus Kpaxmaia u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTpPALIMK OIBITOB 110 U3MEPEHMIO KUZHEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbBIX
JIBYDKEHUH, MOJIENIN TOJIOBHOT'O MO3Tra pa3IMyYHbIX AKHUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHel JKUBOTHBIX.

Jladoparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHoOKeHHe ¥ Pa3BUTHE OPTAaHU3MOB

@DopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe (BKJIoYas BEreTaTUBHOE) U M0J10Boe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTAIHs, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTku, wnM ramersl. Meio3. Craguu Meiosa.
[ToBenenue xpomocom B meiosze. Kpoccunrosep. buonorudeckuii cMbica Meiio3a M MOJIOBOTO
nporecca. Meilo3 u ero MecTo B JKU3HEHHOM IMKJIe OPraHU3MOB.

IIpensaponpimeBoe  paszButve. ['ameroreHe3 y kMBOTHbIX. [lojoBBIE — Keye3sl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KieTOK. CriepmartoreHe3 um oorenes. CTpOeHHE MOJIOBBIX
KJIETOK.

OmtooTBOpeHne U 3MOPHUOHATIBHOE pa3BUTHE XKMBOTHBIX. CHOCOOBI OIIOAOTBOPEHMS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUONIOTrHs — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npobrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). JpobneHue.
Tunsl npobnenus. /[Jemepmunuposannoe u nHeoepmuruposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MIIEKOMHUTAIOMINX. 3apOJIbIIIEBbIE JUCTKH (TaCTPYJIALINS).
3akiagka OpPraHoB M TKaHEW M3 3apoABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE dYacTel
pasBUBAIOIIEroCs 3apofblimia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
KUBOTHOTO Kak pe3yJbTaT HEPapXUUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusdHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasBurue xuBOTHBIX. llocTamMOpuonanbHBIM mnepuoxa. Ilpsmoe u Hempsmoe
pasButHe. Pa3Butue ¢ Meramopdo3oM Yy O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.

buonornyeckoe 3HaueHHE MPSMOr0 M HEMPSIMOTO Pa3BUTHSI, UX PACIPOCTPAHEHUE B MPHUPOJE.
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Tunbel pocta KUBOTHBIX. DakTOpbl PETYISIUMU POCTAa KUBOTHBIX WU denoBeka. Craguu
IOCTAMOPHUOHAIILHOTO DPAa3BUTHUSl y JKUBOTHBIX M ueioBeka. [leprojpl OHTOreHesa 4YelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasmuoxeHne u pasputHe pacteHuil. ['amerodputr u cnopodut. Meiio3 B KU3HECHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce Meio3a. [lameToreHes y pacTeHUH.
Omiog0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
[IBETKOBBIX pacTeHuid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl PETyJISILIUU OHTOIEHE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpauMu

[Toprpetsr: C. I'. HaBamun, X. llnemasn.

Tabmuubl n cxemsbl: «BereratuBHOE pa3sMHOKEHHE», « THUITBI OECIONIOro pa3sMHOKECHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE TUIPBDY,
«Meito3», «Xpomocomsl», «['amerorenes3y», «CTpoeHHE SNLEKIETKH M CIEPMaTO30uaa,
«OCcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHe MalicKoro
Kyka», «Paszsutne capaHum», «Pa3Butue JIArymku», «/IBoMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue ceMsiH OJHOIOJIbHBIX U JBYAOJbHBIX pacTEHUI», «KU3HEHHBIA LHUKII
MOpPCKOM  KamycTbD», <«JKW3HEHHBI1 LHUKI MXa», <OKU3HEHHBIH LUK NanopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpENaparhbl SHlIeKJIETOK U CIIEpMaTO30U/I0B,
Mozenb «L{uKIT pa3BUTHSA JIATYHIKIY.

JlabopaTtopnasi pabora «lI3ydyeHne CcTpoeHHs TIONOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBICHHE MPU3HAKOB CXOJCTBA 3apOJBIINICH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTtopusi craHoBieHMs] U Pa3BUTUS TeHETUKU Kak Hayku. PabGotsl I'. Mennens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. /1. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIbHBIC
TEHbl, AJbTEPHATUBHBIE NPU3HAKH, OMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3nUroTa, YMCTas JIMHUS, TUOPUAbI, reHOTUN, (QeHoTHN. OCHOBHbIE METOJbl TE€HETHUKH:

TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUH, MOJIEKYIISIPHO-TEHETUICCKUMN.
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JleMmoHCTpauMu

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. M. Basunos, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHU.

JladopaTopnasi padora «J/Ipo3oduia kak 00bEKT TeHETHUCCKUX UCCIEIOBAHUN Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menzaens — 3akoH eauHOOOpasus
rubpuaoB nepBoro noxoijeHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzens — 3aKoH
paciieruieHus pu3HakoB. LluTonoruyeckne OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YHCTOTHI FaMeET.

AHanuzupyrouiee  ckpemuBaHue.  [IpoMexyTouHbIi ~ xapakTep — HacjelOBaHUS.
Pacmenienue npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rNUYecKrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CueruienHoe HaclieqoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe HacleJOBaHue
IFE€HOB, HAPYIIEHHUE CLETUICHUS MEX 1Yy TeHaMU. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHHU3M OIpEAENICHUs Ioda. AyTOCOMBI U IOJIOBbBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIVIEHHBIX C IIOJIOM.

I'enoTun kak wnenoctHas cucrema. IlneloTponuss — MHOMKECTBEHHOE IEHCTBHE TEHa.
MHoxecTBEHHBIH ayulenu3M. B3anMmoneicTBue HeaUIeNbHBIX T'€HOB. KOMIIIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKMI KOHTPOJIb pPa3BUTHS PACTCHMM, JKMBOTHBIX M YEJIOBEKa, a TakKkKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEAEHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkne acreKTbl KOHTPOJIS U U3MEHEHUS HacJeICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl 1 cxembl: «llepBbiii 1 BTOpoi 3akoHbl MeHnens», «pertuii 3akoH MeHaens»,
«AHanu3upyollee ckpeuBaiuey, «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Hacael0BaHHe
NPU3HAKOB y Apo3oduisy, «I eHetuka nona», «Kapuorun yenosekay, «Kapruotun apo30Qpuis»,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMoaeicTBue reHOBY.

OOGopynoBaHue: MOJAETb ISl AEMOHCTPAIlUA 3aKOHOB €AMHOO0Opa3vs THOPUIOB MEPBOTO
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MOKOJICHHSI M PAaCUICIJICHUs] MPU3HAKOB, MOJENb JJIsI JEMOHCTPAIMM 3aKOHA HE3aBHCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMU CUEILUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/po3zodpunar.

IIpakTuyeckass padora «l3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB AUTHOPUAHOTO CKPEUIMBAHUS Yy
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMmopeiicTBue reHotuna W cpenbl npu ¢dopMmupoBaHMH (GeHoTHna. V3MEeHYHnBOCTh
npus3HakoB. KadyecTBeHHbIE W KOJMYECTBEHHBIE  IPU3HAKW. BHAbl  U3MEHYMBOCTU:
HCHACJICICTBCHHAS M HACJICICTBCHHAS.

MoaudukanroHHass U3MEHYMBOCTh. Poiib cpenbl B GOpMHPOBaHMH MOIAM(MUKAITMOHHON
n3MeHunBOoCcTH. Hopma peakiuu npusHaka. BapuwarnuoHHblld psa v BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'enoTunuueckas u3MeHYUBOCTHL. CBOWCTBA TI€HOTUIMYECKOH WM3MEHYHMBOCTH. Buubl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KoMmOnHaTuBHAas M3MEHUYMBOCTb. MeW03 M IMOJOBOM IMPOIECC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3J[AHHH I'€HETHYECKOTO Pa3HO00pa3us
B IIpEJIeNIax OJHOTO BHUJIA.

MyTtanmonHass M3MEHYUBOCTh. Buabpl MyTaluili: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHbIE M IUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTanuu. [IpUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HacCJIeICTBEHHOCTb.

Onuecenemuxa u 3MUSEHOMUKA, POTb INUSEHEMUYECKUX (HaKmopos 6 HacCie008aHuu u
UBMEHYUBOCU (heHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Bumgbl u3mMeHYHBOCTHY, «MoaudUKaIMOHHAS W3MEHYUBOCTHY,
«KoMOnHaTBHAsE  U3MEHUYHUBOCTLY, «Meiio3y, «OMm10I0TBOPEHUEY, «I'eHeTHUECKHE
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

OO0opynoBaHue: >XUBbIE U TepOapHble SK3EMIUIIPhl KOMHATHBIX PACTEHHUH, PUCYHKH

(doTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.
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Jladboparopnasi padora «lccremoBaHne 3aKOHOMEPHOCTEH  MOIU(DHUKAITMOHHON
M3MEHUYUBOCTH. [oCcTpOoeHME BApUALIMOHHOTO psAJia U BAPUALMOHHOW KPUBO».

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

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBeka. MexayHapoiHas IporpaMmMa MCCIEIOBAHHMS TI€HOMa 4YeJIOBEKa.
MeToibl U3YYEeHUS TEHETUKH YEJIOBEKA: MeHEAIOTHUECKU, OJU3HEIIOBBIN, [IUTOTCHETUICCKUA,
MONYJSALUOHHO-CTATUCTUYECKUHN, MOJIEKYsipHO-TeHeTnueckuii. COBpEeMEHHOE OmpeiesieHue
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [TIP-
aHanuza. Hacnencrennsie 3a00s1eBaHus yesioBeka. [ 'eHHbIe 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nun ¢ HacneaCTBEHHOM MPEApacIOIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHUN M JICUCHUM TEHETHMYECKUX 3a00JICBaHUN ueJIoBeKa. MeEIUKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE ACTIEKTHI
UCCJIEIOBAaHMM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eHerndeckue (hakTOPhI MOBBIICHHONW YYBCTBUTECIBHOCTH YEJIOBEKAa K (U3HYECKOMY H
XAMHYECKOMY 3arpsi3HEHHIO OKpYyXKarolled cpenpl. ['eHeTmyeckas NnpeapacnoyioKEHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.

JdeMoHCcTpanun

Tabmuner 1 cxembl: «Kapuotum denoBeka», «MeToapl M3ydeHUS TCHETHKU YCIIOBEKay,
«"enernueckue 3a00JIEBaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Centekuusi OpraHu3MoB

JomecTukanusi U celeKuus. 3apoKJIeHUE CENeKIMH U JomecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOIoo0pa3us KyJabTypHBIX pacTeHuid. Ponb cenexuun
B CO3/aHMM COpPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HACIEeACTBEHHOM m3meHuuBoctu H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtobl cenekMoHHO paboThl. MIcKyccTBEHHBII 0TOOP: MacCOBBIA M MHAMBUAYAIbHbBIN.
Dranbl KOMOWHAIIMOHHON ceneKiuu. VcrnbITanue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp TO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY C IIOMOIIBIO aHAIIU3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CeJIeKIMOHHON paboTel. PammanwoHHBIN U
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYTallMid y KYJIbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe TEHOMHOTO pEJAKTUPOBaHHUS H MeTOAoB pekoMOuHaHTHbIX JIHK s

MOJIYYCHHA UCXOJHOTO MaTC€pHraia Ijisd CCICKINH.
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[Toryyenue monumuionzoB. BHyTpuBHgoBas rubpuamsaius. bimM3koposcTBEeHHOE
CKpeIlUBaHKe, WIH UHOpUIUHT. HepoACTBEHHOE CKpeIuBaHue, WiH ayTOpUaAuHT. [ eTepo3uc u
ero mnpuuuHbL. Vcmonp3oBaHwe rerepo3uca B ceneknuu. OtrnanéHHas TUOpUIU3aAIUAL.
[Ipeogonenne Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHMSI CEJEKLMU pPACTEHUH U
JKUBOTHBIX. «3€1EéHas pegontoYUsLy.

CoxpaHeHHe M W3Y4YEHUE TEHETUUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHHM U UX JTUKHUX
poIuYeii ISl CO3JaHMSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, Nepedo8biX udel U
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpannn

[Toptpetsr: H. U. BaBuios, 1. B. Muuypus, I'. JI. Kapneuenko, 1. I1. Jlykpanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmume!l U cxeMbl: «LleHTPBI IPOUCXOKACHUS U MHOTO0Opa3Hsi KYIbTYPHBIX PACTCHHII,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACIEACTBEHHOM H3MEHUYMBOCTHY», «METOIbl CEIEKLUN»,
«Otnanénnas rubpuamnzanusy, «MyTareHes3y.

Jlaboparopnasi pa6ora «/3yyeHue cCOpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAITHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUN PACTCHHII.

IIpakTyeckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METO/ABI U JIOCTHUKEHUS CENIEKIIMH PACTCHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X03SIUCTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexXHOJIOTHA ¥ CHHTeTHYECKasi OHOJIOTUS

OOBEKTHI, HCHOJb3yeMble B OHWOTEXHOJOTHUH, — KJIETOYHBIE M TKaHEBBIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTUKA. TpaJuIlMOHHAas OWOTEXHOJIOTHS: XJeOoreueHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonorndeckuii cuate3. OObeKTh
MUKpOOHOIIOTHYeCKuX TexHooruil. [I[pon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMHHOB.

Co3naHue  TEXHOJOTMH W HMHCTPYMEHTOB  IIEJICHANPABICHHOTO  W3MEHEHHS U
KOHCTPYMPOBAHUS TEHOMOB C IIEJIBIO TIOJYUYE€HUSI OPTAaHU3MOB M X KOMIIOHEHTOB, COJIEP KAIINX
HE BCTpEYAIOIINECs B IPUPOAEC OMOCUHTETUYECKHUE MY TH.

Knerounas unkeHepus. MeToJbl KyJIbTypbl KJIETOK M TKaHEHl pacTEHUH M >KUBOTHBIX.

Kpuobanku. Comartnueckas rulOpuan3anus M coMaTH4eckuil smOpuorenes. lcmonb3oBanue
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TaluIOuIoB B CEINEKUUU pacTeHUil. [lonyuenue MOHOKIOHANbHuIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMS SHMLEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK sAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHas U TeHHasi UHKEHEepUsl. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYMPOBAaHHE
pexkomOunantHbix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOM M TE€HHOW MH)KEHEpUH. OKOJIOTMYECKHEe M HTUYECKHE MpoOIeMbl T'€HHOU
WUHXCHEPUU.

Menumuackue ouorexHonoruu. [locrrenomuas mudposas meaununa. [11[P-nuarsoctuka.
MeTaboI0OMHBIN aHATTN3, TEHOEHTPUYECKUI aHaIU3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbsd. Mcmonp3oBaHME CTBOJIOBBIX KJIETOK. TapretHas Ttepamus paka. 3D-
OuouH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAIbHBIX OCHOB MEAMLUMHCKUX TEXHOJOTHH,
CO3/7aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddonarHTa U PeIIeHH 33a]a9 ePCOHATN3UPOBAHHON METUIIHBI.

Co3naHne BEKTOPHBIX BakKLMH C LENbI0 OOecredeHnuss KOMOMHHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHue MOJIEKYJISPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuubl u  cxemsl: «lcnonb3oBaHWE  MHUKPOOPTraHM3MOB B NPOMBIIUIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHas HHKXEHEPUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKeKypeust «bHOTEXHOIOTHS — BaXKHEWIAsk MPOU3BOAUTENBHAS CHJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOTHYECKOE HpOI/IBBO)ICTBO)».

11 KJIIACC

Tema 1. 3apo:xaenne ¥ pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THH

OpomononHas teopus Y. [lapsuna. [Ipeanocsiku BOSHUKHOBEHMS JapBUHH3MA. JKH3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxymue cwibl 3Boarouuu BuaoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTb
pPasMHOXKEHHsI OpPraHU3MOB, HACIIEJACTBEHHAas H3MEHYUBOCTh, OOppba 3a CylIecTBOBaHHE,

€CTECTBEHHBIN U UCKYCCTBEHHBI OTOOD).
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Odopmnenune cuarernyeckoi Teopun ooy (CTD). HeltpanbHas Teopust SBOJTIONNH.
CoBpeMeHHast HBOJIOIMOHHAS OMONOTUs. 3HAUEHHE HBOJIOLHOHHONW TEOpUH B (HOPMUPOBAHUH
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemoHcTpauMu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosbe, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubl u cxemsl: «Cucrema xuBoil npupossl (o K. Jlunuero)», «JlecTHHIAa KHUBBIX
cymectB (mo Jlamapky)», «MexanuzMm GOpMUPOBaHUS MPHUCIOCOOJICHUM y pacTeHUd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «@Popmbl 60pbObl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJBTYpHBIX (hopM KamycTsl», «I[loponbl JOMAalIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IOBMKYIIUX CHUJ 3BOJIOLUNY», «OCHOBHBIC
MOJIO’KEHUSI CHHTETUUYECKOM TEOPUU IBOITIOLIUNY.

Tema 2. MukposBoonus U eé pe3yabTaThl

[Tomynsiuust Kak »yieMEHTapHas enuHuna sBoytolud. COBpEMEHHBIE METO/bl OLIEHKHU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomysaiuil. U3MeHnenue reHo(hoH/1a MOMyJISIUH KaK
3JIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (AaKTOpbl (IBMXKYIIME CHJIBI) OBOJIONMH. MYTallMOHHBIA TpOLECC.
KomOunatuBHass m3aMeHuuBOCTh. [lpelid reHoB — ciiyuyaiiHble HEHaNpaBiICHHbIE W3MEHEHMs
qacToT ajulesed B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbILUKA.
CHuoiceHue 2eHemuyecko20 pasHoodpazus: npudumsl u creocmeus. Illposenenue 3¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W305smus  TOMyISIIU:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Oronornyeckas (penpoayKTHBHAS).

EcrectBeHHbI 0TOOp — HampaBisooummii ¢axtop 3Bomonnud. PopMbel €CTECTBEHHOTO
oTtOopa: JIBWXKYIIUH, CTaOWIM3UPYIOUINH, pa3pbiBatounil (au3pyntuBHbIN). [lonoBoit oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBECHMS )KUBOTHBIX.

[TprcnocoOaeHHOCTh OpPraHU3MOB Kak pe3ylbTaT MHUKPOAIBOJIONMHU. Bo3HHMKHOBeHHE
npucnocoOiaeHnit y opranuzmMoB. Apomopdo3ssl u unuoananrtauu. [Ipumeps npucrnocodaeHuit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TIOBEJICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurtepum M CTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MUKPOIBOJIOIUH.
M3onsauust — xiroueBoil (akrtop BupooOpazoBanus. I[lytm M cmocoObl BHI000pa3OBaHMS:

ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
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(monummonan3anus, rtudpuanzanus). JIuTenbHOCTh SBONIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp  »BomionmoHHOW OHMoONOrMM B pa3paboTKe HAYYHBIX METOAOB COXPaHEHHS
O6unopa3zHooOpaszus. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLuu

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

Tabmuue! u cxembl: «MyTalmOHHAs U3MEHYUBOCTLY, «[lonmynsunoHHas CTpyKTypa BHAa»,
«Cxema mposiBIeHHMs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIpe CHIIBI  DBOJIIOIHUNY,
«DKOJIOTHYECKasT M30JLIUs TONYJISIIUKA ceBaHCKOM (opemny», «l'eorpaduueckas W30IALUSA
JMCTBEHHMIIBI CUOMPCKOM M JIMCTBEHHUIIBI AaypcKoib», «lomysiioHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB U KepTB», «Cxema JIeHCTBUS €CTECTBEHHOro 0TOopa», «DopMmbl OOpbOBI 3a
CYIIIECTBOBaHHEY, «MHycTprabHbIi MEJTaHU3M», «KuBblie HCKOIIaeMbIey,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«Duznonornueckue aganrtanun», «IIpucmoco0IeHHOCTh OPraHUu3MOB U €€ OTHOCHUTEIILHOCTBY,
«Kpurepun Buga», «Bunel-nBoitnukn», «CTpykrypa BHaa B mnpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHE TPEX  BUIOB  JAHABIIICHY,
«OKoJIOTHYECKOE BUI000pa3oBaHue BHUIOB cuUHUL, «[lonumuonnsl pacrenuit», «KamycTHo-
peaeUHBIA THOPUITY.

Ob6opynoBaHue: repbapuy pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dyuesa NTHIl U 3Beper ¢
OpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOJIEHHM, yydyena NTHUI ¥ 3Bepeil pa3HbIX BHJOB, repdapuu
pacTeHuii OJIM3KUX BUI0B, 00pa30BABIIMXCS PA3IMYHBIMU CITIOCOOAMU.

Jlaboparopnasi padora «BrIsBieHIE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas padora «lIpucnocoOieHuss OpraHu3MOB U UX OTHOCUTEIbHAs
[EIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/iionusi M e€ pe3yJibTaThl

MeTtobl n3yueHuss Makpo3BoitoLuu. IlaneonTonornuecke MeToAbl N3y4EHHS IBOJIIOLINN.
[Tepexonnbie GopMbl U GUITIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpapuyeckue Meronpl ulydeHus osBoiouuu. CpaBHeHue @uopbl U (QayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckne oomactu 3eMau. BUIbI-o9HIEMUKU U PETUKTHI.

OMOPHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METOJbl MU3YYCHHS IBOJIOIMH.
I'eHeTnyeckne MEXaHM3MBI 3BOJIOLUU OHTOTE€HE3a U IOSIBJICHMS JBOJIIOLMOHHBIX HOBILIECTB.

I'oMonornyHele M aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYyIISIpHO-
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reHeTUYecKue, OWOXMMUYECKMEe M  MaTeMaTH4YeCKHe METOAbl HM3YyUEHHUS  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OO6mme  3akOHOMEpHOCTH  (NpaBWjia)  JBOMIOHUH.  [lpunyun  cmeHvl  yHKYuUil.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHIH.

JleMoOHCTpaLuu

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

Tabmuupl 1 cxeMbl: «DUIIOTCHETHYECKUHN P JIOMAAN», «APXEONTEPUKCY», «3BEpO3yObIe
amepb», «Creronedans», «Punnogursr», «CeMeHHbIe MAanoOpoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelip kKoHTHHEHTOBY», «PenmukThl», «HawanmpHbie cTaguu 3MOPHOHATBHOTO
pa3BUTHUSL  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE U  aHAJIOIMYHBIE  OpIaHbI»,
«PynumeHTBI», «ATaBU3MBDY, «XpOMOCOMHBbIE HAOOpHI YelOBEKAa W IMIMMIIaH3e», «l 1aBHBIE
HaIpaBlIEHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTH IBOJIOLIUN.

OOGopynoBaHue: KOJUICKIIMH, TepOapuu, MYJsSKHW HMCKOMAEMBIX OCTAaTKOB OpPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue u pa3BuTHE )KU3HU Ha 3emJe

Hayunble rumore3bl MPOUCXOXKIAEHUSI KU3HM Ha 3emie. AOHOreHe3 M NaHCIEpMUS.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOIO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onvltamMu @. Penu, JI. Cnamnanuany, JI. Ilacrepa.
[TponcxosxaeHne sKu3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpraHudeckou 3Bomtonuu. [lnanerapHas (reosornyeckas) 3BOIIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKUX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMmepoB. KoainepBarHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoteza I'. Ménnepa. Pubosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopus 3emnn u MeToapl €€ wu3ydeHus. lckomaemble OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  TE€OXPOHOJOTHS.
['eoxpoHoOrMUeckast mKaa: 30Hbl, Ipbl, IEPUObI, FTTOXH.

HauanbHble sTanbl opraHuueckoil 3Bostonuu. llosBieHre U 3BOMIONUS MEPBHIX KIETOK.
Opomonus MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IIpokapuoTel u

9YKapHOTHI.
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[TpoucxoxaeHne SyKapuoT (CUMOHMOTEHE3). DBOJIIOIMOHHOE MPOUCXOXKIECHHUE BUPYCOB.
[IpoucxoxaeHrne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIONUM BbICHIMX pacTeHud. OCHOBHbIE apoMOp(O3bl PACTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpoBBIX pacTeHHMH M 3aBOEBAHUE HUMHU CYIIU.
Cemennsie pactenus. [IporcxoxaeHe IBETKOBBIX PaCTEHUM.

OcCHOBHBIE JTambl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
’KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MMO3BOHOYHBIX. [IporcxokaeHne aMmpuOuil U penTHIINA.
[TpoucxoxaeHne MIICKOMHUTAINUX H NTUll. [lpuHnmn kmodeBoro apomopdosa. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HU Ha 3eMJie 10 ApaM U MEPUOJIaM: apXeu, MPOTEPO30i, MaIe0301, ME30301,
KaiiHOo30#. OOmasi xapakTepuCTHKa KJIMMara W reojlorndeckux mporeccoB. [losBienune u
paciBeT XapaKTepPHBIX OPTaHW3MOB. YTJICOOpa30BaHHE: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
cocTaB aTMOc(ephl.

MaccoBble BBIMHpPAHUSI — 3KOJIOTMYECKME KpHU3UCHI mponuioro. IIpuunsel U crneactBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBINH SKOJIOTHYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHasi cuctemMa opranuyeckoro mupa. I[IpuHImnel KiaccupuKau OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Penu, JI. Cnamnanmanu, JI. [Tactep, . . Meunuxos, A. U. Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. [lacTepa mo muszydeHuro
caM03apoXJIeHUs ku3Hm», «Cxema onbita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHuyecKou
sBONIOINY, «['eoxpoHONMOorHUeckas mikanay, «HauanpHble 3Tambl OPraHUYECKOM HBOJIOIUN,
«Cxema o00pa3zoBaHUSl JYKapuOT MyTéM cuMOuoreHesa», «Cucrema >KUBOH MPUPOJIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl pacTeHHil», «PUHHOPUTB), «OTHOKIETOUYHBIE
BoZOpOCIN», «MHOTrOKJIETOUHblE BoJgOpociany, «Mxu», «llanopoTHukm», «l onoceMeHHbIe
pacteHus», «OpraHbpl IBETKOBBIX pacTeHui», «Cxema pa3BUTHA IKUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «IIpecMbikaroniuecs», «[Ituiey,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxXeWckoum dpew», «PazButme KU3HM B

MPOTEPO30MCKON 3pey», «Pa3BuUTHME KU3HU B TNAJCO30MCKOM 3pe», «Pa3BuTHE XU3HU B
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ME3030MCKON 3pe», «Pa3BUTHE >KU3HM B KaWHO30MCKOW »3pe», «CoBpeMEHHas CHCTEMa
OpPraHMYECKOI0 MUPa».

OGopynoBanue: repOapuyl pacTCHHW Pa3IUYHBIX OTAETOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnasa snaboparopnasi padora «MonenupoBanue omnbiToB Muimepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGoparopnasi padora «/3yyeHHe M ONHCAHME HCKONAEMbIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTnyeckass padora «/3ydeHne OCOOCHHOCTEH CTPOEHUS pACTEHUH pa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl n 3agaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBIIEHHE NPEACTABICHUN O MPOUCXOXKACHUM 4YEIOBEKa. PennrunosHele BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTtBo  uenoBeka € JKMBOTHBIMU. (CuHCTEMaTHYecKOE€ IOJOKEHUE  YeJIOBEeKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpHoNIOTHYeCKue, (U3HOIOrO-OMOXUMHYECKHe, TMOoBeAeHYecKne. OTINuus 4YenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIHON CUCTEMBI.

JBuwxymue  cunbl  (hakTopbl)  aHTpONOreHe3a:  OMOJIOrMYecKHe,  COLIMAJIbHBIE.
CooTHoIieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaIuU aHTpororeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHBI (IPOKOHCYIBI) U
paHHUE MOHTUABI — OOILIME MPEIKHU YEIOBEKOOOPA3HBIX 00€3bsSH U JIt0JIeH. ABCTPAJIONUTEKH —
JIBYHOTHE MPENKU JroAeil. YeloBeKk yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
IPSIMOXOJIAIINI 1M TIEPBBIN BBIXOJ Ntofiel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001l MpeoK HeaHIePTAIbCKOTO YEIOBEKa U YelIOBeKa pa3yMHOro. YelnoBek HeaHIepTaabCKui
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUUI
YyeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka u najieoreHoOMHKa.

DBOJIOIUS COBPEMEHHOT0 4YeloBeKa. EcTecTBeHHBIM OTOOp B MOMyNALMSX YeIOBEKa.
MyrtanuonHsIi mporece u nonumopdusm. [lonynsimoHHbIE BOTHBIL, Apeiid TeHOB, MUTpAIUs U

«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.
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Yenoseueckne packl. [lonstue o pace. bombmme pacel: eBpomneounmHas (eBpa3uiickas),
aBCTPAJIO-HErpOMIHAsA (SKBAaTOpHAJIbHAs), MOHIOJION/IHAsA (a3uaTcKo-aMepuKaHcKasi). Bpems u
IyTU paccelieHusT 4YesoBeKa 1o IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSATENBHOCTh  pacu3Ma. [IpucrocoOJeHHOCTh  4YeldoBeKa K  Pa3sHbIM  YCIOBHUAM
OKpykaromiel cpensl. BausHue reorpaduyeckoit cpeasl u Ipelda reHoB Ha MOP(HOJIOTUI0 U
(U3UOIIOTHIO YeTIOBEKA.

MexIuCUUIIMHAPHBIE METOAbl B (U3WUecKod (OMOJIOrMYEeCcKOi) aHTPOIOJIOTHH.
OBOJIOUMOHHAsA ~ AHTPONOJIOTHS M IAJCOAHTPOIOJIOTHS  YEJIOBEYECKUX  IOIYJIALHM.
bruoconnanpHple  HMCCIEAOBaHMA ~ IPUPOABI  4YeloBeKa.  MccinemoBaHume — KO3BOIIOLUU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeToAapl aHTPOIOJIOTUM», «['OJIOBHOW MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aAHTPONOreHe3a», «IJBOJIOLIUOHHOE [JPEBO UEIOBEKa,
«ABcCTpanonurek», «4emnoBek ymensiin», «HenoBek NpAMOXOIAIINN», «/{eHUCOBCKHI YEI0BEK»
«Heanpepransupl», «KpomanboHusl», «lIpenkn denoBekay», «OTambl 3BOJIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISKH OKaMEHEJIOCTEH, MPEAMETOB MAaTEPUAIbHON KyJIbTYpPbI MPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHMYeCKMMH U OHOIeHcKUMU
CIOKETaMH ITPOUCXOXKJICHUS YeoBeKa, (poTorpaduu HaX0A0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIeT 4eJIOBEKa, MOJIEb Yeperna 4elloBeKa M uYeperna LIMMIaH3€, MOJENb KHCTHU YeJOoBeKa U
KHCTHU IIMMIIaH3€, MOJIEH TOpca MPEIKOB YeIOBEKa.

JlaGopaTtopnas padora «lI3yueHne OCOOEHHOCTEH CTpPOEHMs CKejleTa YelloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHne 3K0JOTMYECKUX aJalTallUNi YeTOBEKay.

Tema 6. Dkonormss — Hayka O B3aHMOOTHOLIEHHSIX OPraHU3MOB M
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue U pa3BuTHE 3Kojoruu B Tpynax A. I'ymbGonbara, K. @. Pymse, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pazgensl u 3amaun skonoruu. CBs3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Mertoap! skosnoruu. IloneBbie HaOMOAEHUS. DKCIIEPUMEHTH! B 3KOJOTMU: MPUPOIHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPHHT OKpY’Karollel Cpeibl: JOKalIbHBbIH,

PETHOHAIIbHBIN U TJI00ATLHBIH.
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3Ha4YeHHE SKOJIOTMYECKUX 3HAHWUK IS YeJIOBEKa. JKOJOTMYECKOEe MHPOBO33PEHHE Kak
OCHOBAa CBA3€H 4eJIoBEUeCTBA C MNpuponoi. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYpbl M
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUS.

JdemoHcTpauMu

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynbe, H. A. CeBepuios, . I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pa3gensl skonorum», «MeToasl IKOIoTuny», «CxemMa MOHUTOPUHTA
OKPY’KaroILEeH Cpeabl».

JlaGoparopnas padora «/3yyeHrne METO10B SKOJIOTUUECKUX UCCICTOBAHUI».

Tema 7. OpranusmMsl U cpea OOMTAHUSA

Okonornyeckne  (GakTOpel M 3aKOHOMEpHOCTH WX jaedcTtBus. Kiaccuduxamnms
9KOJIOTHYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHE, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKonorndeckux (axkropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUONOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Abuotnueckue (paxkropbl. CBET Kak IKOJOTHYECKUN (akTop. JlelicTBHE pa3HBIX YUacTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW U JKUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHajibHas posib cBera. @oTonepuoinusm.

Temmeparypa kak 3kojorudeckuii Qaxrtop. [eicTBue TemmnepaTypbl Ha OPraHU3MEI.
[ToikunoTepMHBbIE U TOMONHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxxHocTh kak skosormdeckuil Qaxrop. IIpucrnocobneHust pacTeHMH K MOAIEPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo oTHouleHHo K Boje. IlpucnocoOnenus
KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]yILHAs, IOYBEHHAas, TIyOMHHas
NOJNOYBEHHAs, BHYTpHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOUTaHMs
opranu3MoB. [IpucrnocobaeHns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue putmel. BHenHue u BHyTpeHHUE pUTMblL. CyTOYHbBIE U TOAUYHBIE PUTMBI.
[Tprcroco0IeHHOCTh OPTaHNU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUH JKU3HH.

XKuznennsie dopmbl opranuzMoB. [lonstue o xuzHeHHOW (opme. JKusHeHHbIE (DOPMEI
pacTeHH: NepeBbs, KYCTApHUKH, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
KuznenHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’3poOHOHTHL. (OcoOeHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  daxtopsl. Buapl  OMOTMYECKMX  B3aMMOAEWUCTBUI:  KOHKYpEHLHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus, MyTyajau3M, KOMMEHCATU3M

(kBapTUpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3aumMoneHCTBUS  (TONMHUYECKUE,
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dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIINTT KOHKYPEHTHOTO UCKITIOUSHUSI.

JleMoOHCTpaL U

Tabmunpl u cxembl: «Qkonornyeckue GpaxTopsl», «CBETOBOWM CHEKTP», «IKOJOTUUYECKHE
TPYIIBI )KUBOTHBIX MO OTHOILEHUIO K CBETY», « T eMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHbBIE
JKUBOTHBIEY», «DHU3MOJIOTMYECKUE aNaNTallli XUBOTHBIX», «Cpeapl OOUTAHHS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3neHHbIe GOPMBI pacTeHU», «KHu3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro secay», «llemu nuTtanusy,
«XumangectBoy, «Ilapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcaauzmy».

OOGopynoBanue: TepOapuu pPacTEHUH W JKUBOTHBIX, NPHUCIIOCOOJICHHBIX K BIIUSHUIO
Pa3IUYHBIX  JKOJIOTHYECKMX  (aKTOPOB, TepOApUU  CBETONIOOMBBIX, TCHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapuv ¥ KOJUICKUUU TEIUIOIIOOUBBIX, 3WMOCTOHMKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTULl W 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K Trurpodpuram,
kcepoduram, me3oduTaM, KOMHATHBIC PACTCHHS JaHHBIX TPYI, KOJUICKIIMH >KHBOTHBIX,
0oOUTAIONMX B Pa3HbIX cpefax, repOapuu U KOJUICKIUU PACTEHUN M KUBOTHBIX, 00JIaarOINX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, Tepbapuu u
KOJUICKIIMA PACTECHUH W JKUBOTHBIX PA3IMYHBIX >KU3HCHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pabora «BrIsiBiIeHHE PUCTOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pabora «BbisBIeHHE MPUCTOCOOIECHUI OpPraHU3MOB K BIUSHHUIO
TEeMITepaTyphI».

Jlaboparopnasi pabdora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHMM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jko/10rusi BUAOB ¥ NOMYJIAIMT

DKOJIOTHYECKUE XAPAKTEPUCTUKHU momyisiiuu. [lomynsius kak OMOJIOTrHYecKas cucTema.
Pons HeomHOpoaHOCTH cpenbl, U3MUECKUX OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysaiuidi. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pPACTHAs U IMOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHS.

DKoJIoTHYecKasi CTpyKTypa mnomyisaiuu. OIeHKa YHUCICHHOCTH Momyisiud. J(mHamuka
NonyJsiuuu U €€ perynsinus. buornueckuil noreHuuMan nonyasiuud. MoienupoBaHue JUHAMUKU
nonynsiuud. Kpussle pocta uyucinenHoctu nonyisuuu. Kpusbele BbDKHMBaHMS. Perymsmus

YUCIICHHOCTHU HOHynﬂHHﬁZ POJIb (baKTOpOB, 3aBHUCAIIUX H HC 3aBHCAIINX OT IIJIOTHOCTH.
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DKOJIOTHYECKHUE CTpaTteruu BUnoB (r- u K-ctparerun).

[Tonsatue 00 osKomoruyeckoi Humie Bupa. MecrooOutanue. MHOromepHas MOJENb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl skosiornyeckoil Humu. [loreHunansHas u
peann30BaHHAas HUILIU.

Bun kak cucrema nomynsuuii. Apeansl BUJIOB. BHUIIBI M HMX KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU TOBEACHHUS U MUTPALMA >KUBOTHBIX. buosiormueckue HMHBA3UU
YyKEpPOJHBIX BUOB.

JdemoHcTpauMu

IToprper: Ix. M. XaTuynHCOH.

TaOmuIel U CXeMbl: «IKOJIIOTUYECKUE XapaKTEPUCTUKU MOy, «I[IpoctpancTBeHHAs
CTPYKTypa nonyisauuu», «Bo3pacTHble mnupamMuisl nOomymsiquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMH OpraHuzmamuy, «Mogens skosornueckor Humm JDx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PaCCECHUIOY.

Tema 9. DKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsi3u MEXIy OpraHu3MamMH B
OuoLeHo3e.

Okocuctema kak OTkpbiTas cucrema (A. JIk. Tencnum). @yHKUMOHANbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u ceru. A6uornueckue OJI0KU dKocucTeM. [10UBBI M WIIBI B DKOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SHEPTUH B IKOCUCTEME.

OcHOBHBIE MTOKa3aTeNN FKOcUCTeMbl. bromacca u npoAyKius. DKOJIOTHYECKUE TUPaMUIbI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. @nykmyayuu. HanpapneHHbie
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccnd. KiuMakcHOe cOoOIIecTBO.
buopa3noobpasue 1 moIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCHUCTEMBL. JKocucmemvl 03Ep U peK. IDKocucmemvl Mopell U OKeaHos.
OKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCHUCTEMBI.  Arposkocucrema. ArporeHo3. Paznuums Mexay
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. I'opoackas ¢diopa u ¢ayHa.
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CunaHTpomnu3amusi ropojAckoil  (ayHel. buonormdeckoe W  XO3MMCTBEHHOE 3HAuYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3akOHOMEpPHOCTH  (POPMUPOBAHUS  OCHOBHBIX  B3aMMOJEHCTBHI  OpraHM3MOB B
sKocucTeMax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, INOMYJALMA M DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPONIOT€HHBIX BO3AEHCTBUM.

Mexanuzmsl  8030elicmeuss  3aepsA3HeHUull  pa3HulX MUno8 Ha  CcyOOpeaHU3MeHHOM,
OpP2aHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JdeMoHcTpannn

[Toptpert: A. Ix. Tencnu.

Tabmume! 1 cxembl: «CTpyKTypa OHOIIEH03a», « IKOCUCTEMA IMMUPOKOIMCTBEHHOTO JIecay,
«DKocucTeMa XBOMHOTO Jeca», «DyHKIHMOHAIBHBIE TPYNIBI OPraHU3MOB B HJKOCHCTEMEY,
«KpyroBopor BemectTB B 23kocucteMey», «llenu mnuTanus (macTOWIHAs, JETPUTHAs)»,
«OKoyornyecKas mupaMua Ynucemn», « IKoJorudyeckas nupamuaa 6uomaccel», « IKoJorudyecKas
nupamuja sHeprum», «OOpasoBanue Oosora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Iociie moxapa», «IKOCHUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BeIIECTB U IOTOK
SHEpruu B arporerose», «IIpumepsr ypOoskocucTem».

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIMHM HACEKOMBIX, Uydesda MNTHUIl U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBapUyM KaK MOJIENIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypOo3KOCHCTEMBIY.

JlaGopaTopuas pabora «/3yuenune pazHOOOpa3ys MEIKUX MOYBEHHBIX YWIEHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX .

IKeKkypeust «IKCKypcHsl B THUIMYHBIM OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHHK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKYpPCHs B arpodKocHcTeMy (Ha MOJIE UM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTEMA

buocdepa — obmierianerapHass o0onouka 3emiIH, TAE€ CYIIECTBYET WJIM CYIIECTBOBaJa
®u3Hb. PazButne npencrasieHuit o buochepe B Tpynax . 3tocca. Yuenue B. W. Bepnaackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTHU CyIiecTBOBaHUs Ouocdepsl. OcoOeHHOCTH OHOChephl Kak II00albHON

JKOCHCTEeMBI. JlMHamm4eckoe paBHOBecHe B Ouocdepe. KpyroBoporsl Bemects u
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OMOTreOXMMHUYECKHUE IUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBieHM B Orocdepe.

3onaneHOCTh OMOChepsl. IlonsTie o 6Guome. OCHOBHBIE OMOMBI CYIIH: TYHJApA, XBOWHBIE
Jieca, CMEIIaHHbIe W IIMPOKOJIUCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MyCThIHU, TPOIUYECKHE Jieca,
BBICOKOTOpBs. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa u (QyHKUMS KHUBBIX CHCTEM, OIIEHKAa HX PECypCHOro NOTEHUUana |
O6rocdepHbIX PYHKITUI.

JleMoOHCTpaL U

[Toptpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxeMbl: «I'eochepsr 3emnny», «Kpyroopot azora B npupojae», «Kpyrosopor
yriepojia B npupojie», «KpyroBopot kucnopona B npuponae», «KpyroBopoT BoJibl B IPUPOIE,
«OcHoBHBIE OmoMbl cymmy, «Kimmmarudeckue mosica 3emm», «Tyanpay, «Taiiray,
«Cwmemannbiii - necy, «llupokonuctBeHHsli nec», «Crtemb», «CaBanHa», «[lycThiHSY,
«Tponrueckuii aecy.

O6opynoBanue: repOapuu paCTCHHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYyKalouias cpeaa

DKOJOTHYECKHEe KPHU3UChl W WX MNpUYMHBL. Bo3geiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue mouBbl. OXpaHa MOYBEHHBIX PECYpcoB. MI3MeHeHue Kiumara.

AHTpOIIOTEHHOE  BO3JEHCTBUE HA pACTUTENIbHBIA U KUBOTHBIM Mup. Oxpana
pPacTUTENIHHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMITBI OXPAaHbI MPUPOABI. KpacHble KHUTH.
Oco06o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKH.

OCHOBHBIE TIPUHIIMITBI YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA M MPUPOJLI. PanmonanpHOE
NPUPOJIONIONB30BAHUE M COXpaHeHHe OuoJjoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
Y €ro BEpPOSITHBIC MOCTIEACTBUS.

Pa3zButie MeTOZOB MOHUTOPHHIA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOL
aHepeemuxke. buonozuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu IKoOcUcmem U cnoco606 60pvOvI ¢ GUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvix 5KOCUCTIEM.

JleMoHCTpanun

Tabmumpl wm cxemsl: «3arpssHeHue arMmocepb», «3arpssHeHue ruapochepb,
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«3arpszHenne  1TouBbl», «llapHukoBBEI AddexT», «Ocobo oxXxpaHseMble MPUPOTHBIC
TeppUTOpUN», «MoIeNn yIpaBIsIeMOro MUpPay.
Oo6opynoBanue: ¢ororpaduu OXpaHSIEMBIX pPACTEHUN W KHUBOTHBIX KpacHoil KHUTH

Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.

ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BNOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJlbTaTaM OCBOCHUS OOYYArOIIMMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHHIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType NMUYHOCTHBIX PE3yabTaTOB OCBOCHHS MPOTPaMMbl MO OMOJIOTHUU BbIIEICHBI
CIEIyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
Haiudue momusayuu K 06y‘IeHI/IIO 6I/IOJ'IOFI/II/I, yenernanpaesjileHnoe paseumue BHYTPCHHHUX
yOeXACHHUI JIMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOLIUXCSl PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbPHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpuCymumMu CHUCTEMC
OMOJOTHYECKOTO  OOpa3OBaHMsI, Haluuue NPABOCO3HAHUS  DKOJOTHMUECKON  KYIbTYpHI,
CnOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE TJIaHBI.

JImaaOCTHBIC PE3YIbTATEI OCBOCHUS NPOTpPpAMMBI 110 OouoJiornu JOCTUT'alOTCA B €AMHCTBE
yqe6H0171 M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COIIMOKYJIbTYPHBIMHU, UCTOPUUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAaHUA U CaMOpa3BHUTHUA, Pa3BUTUA BHyTpeHHefI MO3UIMH JIMYHOCTHU, ITaTPUOTU3MA U
YBAXXCHUA K 3aKOHY W MPaABOIOPAAKY, YCIOBCKY Tpyda U CTApIIEMY ITOKOJICHHUIO, B3aAUMHOI'O
YBOXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN Cpele.

JImuaOCTHBIE PE3YIbTATBl OCBOCHHA yqe6H0ro nmpeameTa «buonorus» JOJIKHBI OTpaXaTb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXJACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIECTBa,

paCIupC€HUC KHU3HCHHOI'O0 OIIbITa W ONbITa ACATCIBHOCTU B IPOLECCE p€aln3allii OCHOBHBIX
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HaIlpaBJICHUI BOCIIUTATEIbHOMN 1E€ATEIHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh TPAKIAAHCKON MO3UIMHM OOYy4arollerocss Kak aKTHBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO 00IECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB U OO0S3aHHOCTEH, yBa)K€HHWE 3aKOHA H
IIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATEIBHOCTH NPU CO3JaHUU y4eOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpENEeNsITh COOCTBEHHYIO IO3UILHUI0O TIO0 OTHOIICHHUI0O K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHUE  YYHUTBHIBATh B  CBOUX  JIEUCTBHSIX  HEOOXOJIMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSAMHU U COLUAIBHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B IPOIECCE COBMECTHOIO BBINOJHEHUS Y4EOHBIX,
MIO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOI'O OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXKIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM ESTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON UIACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Poauny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAMI0 M MaMATHUKAM [PHUPOJBI,
nocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIGHMBATh BKJIAJ] POCCHICKUX YUEHBIX B CTAaHOBIEHHE U pa3BUTHE
OMONOTUY, TOHUMAaHHS 3HAYeHUs OMOJIOTUHU B TIO3HAHUH 3aKOHOB MIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTD K CITY’KE€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApoa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CHOCOOHOCTh OIICHHWBATh CUTYAIMIO W NMPHUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEro;
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OTBETCTBEHHOE OTHOUIEHHWE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM *KU3HU B COOTBETCTBUU C TPAJULIMUSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOLICHHE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOJBI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPDA)KEHHMIO B PAa3HbIX BHUJAX MCKYCCTBAa, CTPEMJICHUE MPOSBIIATH
KaueCTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, (POPMHPOBAHUA  KYJLTYPbl 310POBbS U
IMOIMOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U pealiu3allvs 3J10pOBOTro U Oe30macHoro oopasa >KU3HH (3I0pOBOE MHUTAHUE,
cOOIOZICHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass QuU3MYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAHHUE [IEHHOCTH TPaBWJI HHAWBHUIYaJbHOTO M KOJUJICKTUBHOTO 0€30I1acHOTO
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHWE IIOCIICJICTBUH W HEMPHSITHS BPEIHBIX MPHUBBIYCK (YIIOTPEOICHHS AIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0It00ue;

TOTOBHOCTh K aKTUBHOM JIEATEIILHOCTH TEXHOJOTUUECKONU U COLMAIbHON HANPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHATH  TaKyIO
JIeATEITbHOCTb;

MHTEpEC K pas3auuHbIM cdepaM TpodecCHOHATBHONW AESITeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HHU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTUYECKH I1eJIecCO00pa3HOe OTHOIICHHE K MPUPOJIEC KaK UCTOYHHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS DKOJIOTUYECKOW KYJIBTYPHI: MPHOOPETEHUE OIbITa IIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;
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CITOCOOHOCTH HCIIOIB30BaTh MPUOOpETaeMble MPU W3yYECHUN OWMOJIOTHH 3HAHHUS U YMEHUS
IPU PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPUPOIOIOIB30BaHUEM (COOIIOIeHNE
MpaBWI IOBEACHUSA B NPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUSA B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENpUATHE JCHCTBUHN, MPUHOCSALIMX BPEH OKpY)KAIOIIEH HPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJOTHUECKUE MOCISACTBUS MPEIITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYM€ PA3BUTOTO HSKOJOTMYECKOTO MBIIIJICHHS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
[M03HABATEJIbHOW, KOMMYHUKATUBHOM M COLUMAJIBHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IESITEIBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKu © OOIISCTBEHHOW MpPaKTUKW, OCHOBAaHHOTO Ha JHAJIOre KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOM KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHWMaHUEe crenuuKn OWOJIOTMM KaKk HayKW, OCO3HaHUs €€ poiu B (PopMHpOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpPYKAIOIIEM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodIeM COXpaHEHHUsl TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JIJII COBPEMEHHOW IUBWJIM3AIUU: 00€CTICUCHUS
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YeJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX TIPOOJIeM U oOecTieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYUYEHUHU OMOJOTUYECKHUX 3HAHWUU B IIEJISAX TMOBBIMICHHUS OOIIEH
KYJIBTYPBbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIHHOU
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoil Mpu N3yu4eHUH OUOJIOTHH;

MMOHUMaHUE CYIIHOCTH METOJIOB TO3HAHUSA, HMCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TMOJy4yaeMble 3HAaHUS [UIS aHalW3a W OOBSICHEHUS SBICHUU
OKPYXKAIOIIET0 MHUpPa M MPOUCXOIANINX B HEM H3MEHEHMI, yYMEHHE JelaTh O0O0OCHOBaHHbBIE
3aKJTIOYEHHUS HA OCHOBE HAay4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs

JIOCTOBEPHBIX BBIBOJOB;
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CIIOCOOHOCTHh CaMOCTOSTEIBHO HMCITOJIB30BaTh OWOJOTHYECKHUE 3HAHUS AJid  pCHICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYallHUAX,

OCO3HAaHUEC ICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTh OCYILICCTBJIATHL NPOCKTHYHO U
HCCICA0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb M CIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO n CaMOO6p330BaHI/IIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUM 110 OHOJIOTMM B COOTBETCTBHM C JKM3HEHHBIMH

NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATbI

MertanpenmeTHble pe3yibTaTbl OCBOEHHUSI y4eOHOro mnpeamera «buosorus» BKIHOYAIOT:
3HAYUMBIC JJISL (1)0pMI/Ip0BaHI/I$I MHPOBO33PCHUA 06yqa101111/1x<:ﬂ MCKIAUCHUIITIMHAPHBIC
(MeXMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAXKAIOIIUE IETIOCTHOCTh HAYYHON KapTHHBI MUpa
U cnenu(UKy METOI0B MMO3HAHHMS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHE, HAOIIOJCHUE, M3MEPEHHUE, SKCICPUMEHT M JIPYrue); YHUBEPCAJIbHBIC
yueOHbIe JieiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dopmupoBaHre (YHKIIMOHATHLHON T'PAMOTHOCTH M COIIMAJIbHON KOMIIETCHIIMU OOYyYaroIIuxcs;
CIOCOOHOCTh o0yJaronumxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCaJbHBIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEIHLHOW U
COLIMATILHOM MTPaKTHKE.

B pesynpTare u3ydeHus OWONOTHMM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS Yy
obOyyaromierocs OyayT copMUpPOBaHBI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIE Y4YEOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC YHHUBCPCAJIBHBIC y‘{€6HI>Ie ﬂeﬁCTBHH, PErYJIATUBHBIC YHUBCPCAJIBHBIC
yueOHbIe JeMCTBHSI, COBMECTHASI IEATEIBHOCTb.

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS MPOrpaMMBI CpeIHEro o0Iero oOpa3oBaHUS
JOJIKHBI OTpaXaTh:

ORi1aieHHe YHHBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

CaMOCTOSITENNLHO (OPMYITUPOBATh W AaKTyalH3UpOBaTh MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BAaTh IIpU OCBOCHHU 3HAHUN HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUA (aHaﬂma,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHUsI), PaCKPbIBaTh CMBICI OHOJIOTHYECKHX
MOHSITH (BBLIETATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OMpeaAcIATh LCIIN OCATCIBbHOCTHU, 3adaBasd IHIapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
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COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTAaBICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE TMOHSATUS i OOBsCHEHUs (AKTOB U SBICHHUMA JKUBOU
IPUPO/IBL;

CTPOUTH JIOTMUECKHUE pacCyXJAeHUs (MHIYKTHBHbIC, JCIYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

MPUMEHSATh CXEMHO-MOJIENIbHBIE CPEJICTBA JJIsl MPEACTaBICHUSI CYIIECTBEHHBIX CBS3E€U U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBI C YUETOM aHAIHM3a UMEIOIIUXCS MaTEePHATLHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBHI B JESATEIbHOCTb, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pPadOTy B YCIOBUSAX PEATbHOT0, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIAJICTh HaBbIKAMU Y4€OHO-MCCIIEIOBATEIBCKOM U MPOCKTHOM NESITEIbHOCTH, HaBBIKAMU
paspeteHus mpo0seM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOI0B
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOJ0B TO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIE BHJBl JIEATEIBHOCTH MO TOJYYEHHIO HOBOIO 3HAHMS, €ro
WHTEPIPETAINK, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTYyaIUSX, B TOM YHCIIE MPHU
CO3JJaHUHU YU4EOHBIX U COI[UATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIM TUIT MBIIUICHUS, BIaIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSMU U METOAAMU;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIC 3a/layd B 00pa3oBaTENbHON ACSITEIBHOCTU U
JKU3HEHHBIX CUTYaIMsIX;

BBISIBJIAITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3aJady, BBIJBUIaTh
TUINOTE3y €€ peIIeHUs,, HaXOAUTh apPryMEHThl I JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUMH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATH TTOJIYYCHHBIC B X0JI€ PEIICHUS 3a/1a4 Pe3yIbTaThl, KPUTHYECKU OIICHUBATH
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN IOUCK IIEpEeHOCa CPEJICTB M CIIOCOOOB IECHCTBUS B
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poeCCHOHABHYIO CPENY;

YMETh TIEPEHOCHTh 3HAaHWS B I[O3HABATCIIBHYI0O W  MPAKTUYECKYH  00JacTw
KU3ZHEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJ[BUTATh HOBBIC HJICH, IpeaiaraTh OPUTHHAJIBHBIC TOAXOIbI W PEUICHHS, CTaBHTh
pOOJIEMBI | 3aJ1a4H, JOITYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nngopMmanmeii:

OPUCHTHUPOBAThCSI B PA3JIMYHBIX MCTOYHUKAX HH(MOpMAIMH (TEKCTe y4eOHOro MOocoOus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B VHTepHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPAIMIHBIX BUIOB U (POpM
MIPEJICTABJICHHSI, KPUTUIECCKH OIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHNBOCTH;

dopMyIHpoOBaTh 3ampOChl W TPUMEHSTH Pa3IMYHbIC METOJbI MpPH IOWCKE M OTOOpe
Oouosornyeckoi nHMGopMaIu, HEOOXOIUMOM JIJISl BHITIOJHEHUS YYCOHBIX 3a/1a4;

PHOOPETaTh OIBIT HUCIOJIH30BAaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OPMY MPEIACTABICHHUS OUOJOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAa4yeCTBE CPEJACTBA NpPH paboTre ¢ OMOJOTHYECKOM
uH(poOpMaIMel: MPUMEHITh XUMUYECKUE, (PU3NUYSCKUE W MaTEeMaTHYCeCKHE 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMU pACIO3HABAaHWS W 3alIWTHl WHQPOpMANuH, WHHOPMAMOHHON
0€30MacHOCTH INYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMMU:

1) oOuenmue:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCeX cepax >KM3HH, aKTHBHO YYaCTBOBATH B JTUAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY 0OCYyKIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3BIBAThH
CY)KICHHS OTHOCUTENIbHO BBIMIOJHEHHs] TpeiaraeMol 3aJadd, YYUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YIACTHUKOB JHANIOTA WIIH JUCKYCCHN);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBa OOIICHWsS, TOHUMATh 3HAYCHHE COIHMATBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUST KOH(DJIUKTHBIX CUTyallUi, YMETh CMT4aTh KOH(QIMKTHI 1
BECTH TIEPErOBOPHI;

BIIQJIETh PA3IUYHBIMU CIIOCOOaMM OOIIECHUS M B3aMMOJCHCTBHS, MOHUMATh HaMEPEHUS

JIPYTUX JIIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
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bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHMSI C MCIIOJIIb30BAHMEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U MHIUBUIYATbHONW pabOThHI MpH
peueHn: OMOIOTUYECKOH MpoOiIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIOBBIX
(dbopM B3aMMOCHCTBYSI IPU PEIICHUH YIeOHOM 3a/1a4H;

BbIOUpaTh TEMATHKy M METOJIbl COBMECTHBIX JCUCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM J€ATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JIEUCTBUSA 1O €€ IOOCTUIKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACOPENCISATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJAJla M KaXKJIOTO YYaCTHHKA KOMaHbl B OOIIMIA pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE NPOEKTHI, OLIEHWBATH WAEU C IO3ULMHM HOBHU3HBI, OPUTMHAJILHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISATh IMO3UTHBHOE CTPATErMYECKOE TIOBEACHUE B PAa3IUYHBIX CHUTYaLHsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OWOJIOTMUECKUE 3HAHUS JJs BBIABICHUS MNpoOJeM M HUX pelIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU II€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOIIEHUIO K >KUBOW IMPHUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKpPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATENIBbHYIO NEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3aJa4ll B OOpa30BATEIBHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIIEHUs MPOOJIEeMBbl C YUETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUMN;

JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;
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Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO MIUPOKOU IPYAMIIMU B Pa3HBIX 00JIaCTAX
3HaHMN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JAESATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBHIA
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

MPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€ PE3YyIbTaTOB JAESITEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YejloBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHUS COJAEpKaHUA ydyeOHoro mnpeamera «buosorus» Ha
yrIIyONEHHOM yPOBHE OPUEHTHPOBAHBI Ha obecrieueHre MpoQHiIbHOT0 00ydeHHs] 00yJaromuxcs
6uonornu. OHM BKJIIOYAIOT: creuupuueckue Ajas OHOJOTMU HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTEIIbHOCTH MO TOJYyYEHUIO0 HOBBIX 3HAHUN M MX NPHUMEHEHUIO B Pa3jIMYHbIX Y4eOHBIX, a
TaK)K€ B peaJIbHbIX )KU3HEHHBIX CUTyalusx. [IpeameTHble pe3yabTaThl IPEICTaBIEHbI 110 rojlaM
U3Y4EHHUS.

[IpenmerHble pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B MO3HAHHUU 3aKOHOB MPHPOIBI M
peleHny mpodJIeM parMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CUCTEMON OMOJOTMYECKHX 3HAHWMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolie
OuoNorMYecKkre TEPMHHBI U TMOHATUS (KHM3Hb, KJIETKa, OpraHu3M, MeTaboiM3M, rOMeocTas,
caMOperyJsius, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BHUTHUE),

Oouonoruueckue teopun (knerouHas Tteopuss T. IlIBamna, M. Ilneiinena, P. Bupxosa,
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XpOMOCOMHasi Teopusi HaciencTBeHHocTr T. Moprana), yuenns (H. 1. BaBunoBa — o meHtpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHO0Opa3usi MOTOMKOB
IIEPBOIO MMOKOJIEHMSI, PACIIEIIICHUS], YUCTOTHI raMeT, HE3aBUCUMOro HacyienoBanus I'. Mennens,
TFOMOJIOTHYECKUX PSJIOB B HacleACTBEHHOM u3zMeHuumBoctu H. M. BaswiioBa), nmpuHUIHIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMU METOJIaMU HAayYHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCIICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHCaHUE, U3MEpEeHNe, HaOII0AeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHbIC NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  )KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpPraHU3Max pacTeHHUM, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BELIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo’keHust, aBTOTPO(HOro M rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMETOreHe3a, SMOPHOTeHe3a, ITOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
MHAMBUAYaJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJIEHUCTBUS T'€HOB, I'eTepO3HUCa,
UCKYCCTBEHHOI'O 0TOOpA;

YMEHHUE YCTAHABIMBATh B3aMMOCBSI3M MEXJIYy OPraHOMJAAMHU KJIETKH U HUX (QYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSMH, MKy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeNOBeKa M HMX (YHKIHMSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GYHKUIMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAallaMH KJIETOYHOIO LHKIA U KM3HEHHBIX
IUKJIOB OPraHU3MOB, JTalaMH >SMOPHOHAIBHOTO PAa3BUTHUSA, TEHOTUIOM M (heHoTUIOM,
¢deHoTUIoM U (pakTOpamMH cpebl OOUTaHMUS;

YMEHHE BBISBIATH OTJIMYUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIOIb30BaTh COOTBETCTBYIONIUE aPTyMEHThI, OMOJOTHUECKYI0O TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

YMEHHME peniaTb OMOJOTMYECKHE 3a/ayd, BBIBISTH NPUYMHHO-CIEICTBEHHBIE CBSI3U
MEXy HUCCIeAYEeMbIMH OHOJIOTHYECKUMHU TpOLlecCaMM U SIBICHUSMH, J€laTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHSTH JIa0OpaTOpHbIE U MpaKTU4YecKue paboThl, cOOMI0IaTh MpaBHia MPU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIABUIATh THMIOTE3bI, IPOBEPATH HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMU,
bopMynupys 1eNb UCCIIeI0BaHNs, aHATU3UPOBATh MOJyYeHHbIE PE3YyJIbTAThl U JI€1aTh BBIBOJBI;

YMEHHE y4acTBOBAaTh B y4e€OHO-HCCIIENIOBATEIHLCKOM paboTe Mo OMOJIOTHH, SKOJOTHU H
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MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAay4HBIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJIyYECHHBIEC PE3Y/IbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHUBATh ATUYECKHUE ACTIEKThl COBPEMEHHBIX UCCIICOBAHMH B 001aCTH OMOJIOTHH
U MEIULUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBHIOOp OyAymiel mpohecCHOHAIBHOM eI TeIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X0341CTBA, MUIIEBOI
MPOMBIIIICHHOCTH, YIIyOJsTh IO3HABATEIbHBIH HWHTEPEC, HAMpPABICHHBIA Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH NpodeccCud U NPOAODKEHHE OHOJIOrMYecKOro oOpa3oBaHUs B
OpraHu3aIsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHoro mnpenmera «buonorusi» B 11 Kaacce
JIOJIKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHHH BOIPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMHPOBAHMHM ILIEHHOCTHOTO OTHOIICHUSA K
npupone, oOLIECTBY, YENOBEKY, O BKIJIAJe POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OHMOIIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHME BIAJE€Th CUCTEMON OMOJOIMYECKHMX 3HAHHUI, KOTOpas BKJIIOYAET OMNPEICIICHUS U
NOHUMaHHE CYITHOCTH OCHOBONOJAraroIliuX OWOJIOTUYECKUX TEPMUHOB M TOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (3BoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomonuu), ydeHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBosmoiuu, B.W. Bepuanckoro — o 6uocdepe), 3akonsl (renernueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, zaponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BJAJE€Th OCHOBHBIMH METOJAAaMM HAy4yHOrO MO3HAHMS, HCHOJIb3YEMBbIMU B
OMOJIOTUYECKUX MCCIEA0BAHUSAX JKUBBIX OOBEKTOB U 3KOCHCTEM (OMHMCAHHUE, H3MEPEHUE,
HaOJroIeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOIOTIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE TPU3HAKU: BHUAOB, OHOrEOLIEHO30B, 3KOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIONMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOO0pa,
AJIONATPUUYECKOTO U CUMIIATPUUYECKOTO BHJI000pa30BaHUs, BIUSHUS ABWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUsS

HaHpaBJ'IeHI/II\/'I OBOJIIOLIUH, KPYTOBOpPOTa BCUICCTB U MOTOKA SHECPTHUU B OKOCHCTEMAX
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YMEHHME YCTAaHAaBIUBAaTh B3aWMOCBSI3M MEXJY IPOLIECCAMU 3BOJIOLUHU, JBHKYITUIMHU
CHJIaMH aHTPOIOTeHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX HKOCHUCTEM U MPUCIOCOOIICHUSIMH K HUM
OpTraHU3MOB;

YMEHHE BBISBIISATH OTJIMYUTENbHbIE TPU3HAKHU JKUBBIX CHUCTEM, IPUCIIOCOOICHHOCTh BHIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOI€HHBIX U3MEHEHHH B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIB30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBS3M OPraHU3MOB M Cpeibl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTHU
COXpaHEHHMsI MHOTOOOpa3usi BUJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

YMEHHE peniaTb OWOJOTHMYeCKHe 3a/Ja4yd, BBIBISTh NPUYMHHO-CIEICTBEHHBIE CBS3U
MEXJYy HCCIEIyeMbIMH OHOJOTHYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHME BBINOJHSTH JIaDOpaTOpPHBbIE U MpaKTUYeCKue paboThl, cOOI0aTh NpaBUiIa MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIABUTATh THIOTE3bI, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJTYYCHHBIC PE3YIIbTAThI U JICJIaTh BHIBOJIBI,

YMEHHE YYacTBOBaTh B y4eOHO-MCCIIEIOBATENILCKOM padoTe Mo OMOJIOTHH, DKOJOTHH H
MeIUIUHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUIX;

YMEHHUE OIICHMBATh THUIIOTE3Bl M TEOPHH O MPOUCXOKICHWW JKWU3HHU, 4YellOBeKa W
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEICTBUAX W CHOCO0AX IMPenoTBpAIIEHUs TI00aTbHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuoHaNbHON AEeITEIbHOCTH B
oOmacth  OWOJOTHH, OSKOJOTHH, TPHPOJONONB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SKCTBA, MUIIEBOW MPOMBIIIICHHOCTH, YIIyOIsTh
MIO3HABATENbHBI WHTEpEC, HAMNpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun U TMPOJOIDKEHHE OMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro

MPO)EeCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.
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OpraHu3aIus KIETKA
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KIIETKU

OOMEH BELLIECTB U
IpeBpalcHre YHEPTUU
B KJIETKE

10

AKTUBHU3alluH1 IMO3HaBaTEIILHOM
JACATCIIBHOCTH o6yqa}oumxc;1

- pa3BUBaTh y OOyYaromiuxcs
MO3HABATEIbHYI0 aKTUBHOCTD,

CaMOCTOSITEIILHOCTb,
UHUIHATHBY, TBOPYECKHE
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oOyJaromuxcs K
[IEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypoKe
SIBJICHHI, IOHSTHH;

- WHUILIMUPOBATH u
TOJ/ICP)KUBATh H
CCJIE/IOBATEIBCKYIO

JeSITeNIbHOCTh O0y4YaroUIUXCsl
B paMKax pealu3allMuuMU
WHAWBUAYAJIbHBIX u
IPYTIOBBIX

ICCIIEJOBATEICKUX MMPOEKTOB

- TOpUBJIEKaTh  BHUMaHHUE
00yJaronuxcsi K ICHHOCTHOMY
aCIEeKTy M3Y4YaeMbIX Ha YpOKE
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Hacnencreennas
uHpopMalus u
peanusanus e€ B
KJIETKE

0.5

MIPUEMOB;

- TNpPUMEHATH HAa  ypPOKE
UHTEPAKTUBHbBIE bopmbl
paboThl C  OOYYarOIIMMUCS:
BKJIFOUYEHHUE B YPOK HTPOBBIX
ponenyp, KOTOpBIE
CIOCOOCTBYIOT HAJIAXKUBAHUIO
MO3UTHBHBIX MEXIIMYHOCTHBIX
OTHOILEHUH B KJ1acce

- UCIIOJIb30BATh
BOCITUTATEIbHBIE BO3MOKHOCTH
coJiepKaHus y4ueOHOro

npeaMeTa  Yepes  1oadop
COOTBETCTBYIOLIUX TEKCTOB
JUISL YTSHUS, 3aa4 JUIs
pelieHus, TpoOIeMHBIX
CHUTYaINH 1151 00CYXK/ISHHS B
KJiacce;
- UCTIOJIb30BATh
BOCITUTATEIIbHBIE BO3MO)KHOCTH
COoIepKaHUs y4eOHOTO
npeaMeTa yepe3 IeMOHCTPAITUIO
o0yyaromumcst IpUMEpPOB
OTBETCTBEHHOTO, TPaXXJAHCKOTO
TIOBE/ICHUS, MIPOSIBIICHUS
YeJI0BEKOII00Us u
T00pOCEPICYHOCTH,

POII
https://resh.edu.ru/subject/5/10/
SIKmacc
https://www.yaklass.ru/p/biologia

JKu3HeHHBIN KT
KJICTKHU

- TOpUBJIEKaTh  BHUMaHHUE
o0yyaromuxcsi K [EHHOCTHOMY
aCIEeKTy M3Y4YaeMbIX Ha YpOKe
SIBJICHUH, TIOHSTHH,

- PeanuzoBbIBaTH
BOCIIUTATEIbHbBIC
BO3MOKHOCTH B  Pa3JIMYHBIX
BHJIaX JEATEIIbHOCTH

POII
https://resh.edu.ru/subject/5/10/
SIKnacc
https://www.yaklass.ru/p/biologia
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10

Crpoenue u GyHKIUU
OpraHU3MOB

PasmHoxeHue n
pa3BUTHE OPTraHU3MOB

17

1.5

1.5

00y4JaroluXxcsi €O CJIOBECHOM
(3HAKOBO) OCHOBOM: BBIBOJIBI
U peIICHHE 3a/1a4, BBITIOJHEHUE
3aJaHUil TI0 pa3rpaHUYCHUIO
TTOHSTHUH.

- WHULMHAPOBATH u
MOJEPKUBATH
HCCIIEA0BATENIBCKYIO
JESITENIbHOCTh O0YyYaIOLTUXCSI
B paMKax peaJu3aluud UMHU

VMHIVBUAYaAJIBHBIX u
IPYHIIOBBIX

HCCIIEI0BATEIbCKUX

IIPOEKTOB;

- pean30BbIBaTh
BOCIIUTATEJIbHBIE BO3MOXHOCTH
B pa3IMYHBIX BHJAX

JESATETLHOCTH 00yYaIOIIUXCs CO
CJIOBECHOM (3HaKOBOM) OCHOBOIA:
caMOCTOATENIbHasE ~ paboTta ¢
y4yeOHHUKOM, paboTa C Hay4yHO-
MOy PHON JIUTEPATYpPOid,
oTOOp M CpaBHEHHE MaTepuasa
0 HECKOJIBKAM HCTOYHHKAM.

- IIPHUBJICKATh BHHUMAHUEC
o0yyaromuxcs K 00cyx1aeMoit
Ha  YypOKe uH(popMaluuy,
aKTHBM3AIlMH TO3HABATEIbHON
NEeSATETFHOCTH O0yJarOIINXCS;
- peaTn30BbIBATH
BOCIIUTATCIIbHBIC
BO3MOXHOCTH B Pa3JIMYHBIX
BUIaX JIeATEIIHOCTH,
oOyJaromuxcsi co

CJIOBECHOM (3HAKOBOIA)

POII
https://resh.edu.ru/subject/5/10/
SIKmacc
https://www.yaklass.ru/p/biologia

POII
https://resh.edu.ru/subject/5/10/
SIKnacc
https://www.yaklass.ru/p/biologia
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OCHOBOII: CUCTeMaTHU3alus
yuyeOHOro Marepuana

11

12

I'eneruka — Hayka o
HACJIEJICTBEHHOCTH U
U3MCHYNBOCTH
OpraHu3MOB

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

10

0.5

- aKUEHTHPOBAaTh BHHMaHHE
oOyJaromuxcs Ha
HPaBCTBEHHBIX npodiaemax,
CBS3aHHBIX C  HAyYHBIMHU
OTKPBITUSIMHU, M3Y4aeMbIMU Ha
ypOKE;

- MIPHUBJICKATh BHUMAaHHE

o0yJaromuxcs K IIEHHOCTHOMY

aCIeKTy M3Yy4YaeMbIX Ha YpPOKe

SIBJICHUM, IOHSITUH, TPUEMOB

- PCAIN30BLIBATH
BOCIIUTATCIbHBIC BO3MOXHOCTHU
B Ppa3InYHbIX BHUAax

JESATETLHOCTH 00YUYaIOIIUXCs CO
CIIOBECHOM (3HaKOBOM) OCHOBOIA:
BbIBOIbI )51 peIcHUC 3aaa4,
BBIMIOJIHEHUE  3aJaHUd 110
pa3rpaHUYEHUIO TTOHSATHMN.

- HCII0IL30BaTh
BOCIIUTATCIIBHBIC

BO3MOKHOCTH

coJiepKaHus y4eOHOT0

mpenMera  uepe3  moaobop
COOTBETCTBYIOIIIMX  TEKCTOB
JUISL YTE€HUS, 33124 JJIs
peuieHus, MPOOJIEMHBIX
CUTyaluid Al OOCYXIEHHs B
KJracce;

- WHUIMAPOBATh U
NOJACPKUBATh
HCCIIEI0BATENBCKYIO
JESITeIbHOCTh O0YYarOIUXCs B

POII
https://resh.edu.ru/subject/5/10/
SIKmacc
https://www.yaklass.ru/p/biologia
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https://resh.edu.ru/subject/5/10/
SIKmacc
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paMKax peanusanuu
UMU  UHIUBUAYAIBHBIX U
IPYIIIOBBIX

HCCIIEIOBATEIILCKUX TPOCKTOB,
YTO  JacT  oOydarouumcs

BO3MOXXHOCTh npuodpectu
HaBBIK MTyOJIMYHOTO
BBICTYIUICHHS nepen
ayIUTOpUEN,
apryMEHTHPOBaHHUS "

OTCTaMBaHUI CBOE€H TOYKHU
3peHUs

13

14

3aKOHOMEPHOCTH
U3MEHYUBOCTH

I'enetuka uenoBeka

0.5

- OpraHu3oBbIBaTh  paboTy
00ydJarommxcsi ¢ COIHAIBHO
3HAYUMOW HMH(pOpPMaLUEH 10
MIOBOAY IOJy4aeMOM Ha ypoKe
COLIMAIILHO 3HAYUMOM
uHpopmanuu — 0OCYXIaTh,
BBICKA3bIBaTh MHEHUE;

- pa3BuBaTh y OOydYaromuxcs
MO3HABATENIbHYI0 AKTUBHOCT,
CaMOCTOSITENIbHOCTb,
WHUIIATHBY, TBOPUYECKHE
CIIOCOOHOCTH

- TMpUBJIEKaTh BHUMaHUE
00ydJaronmxcst K 00Cyk1aeMoun
Ha ypoKe uH(pOopMaIuy,
AKTHBU3ALMKM [103HABATEIIbHOM
JeSITEIbHOCTH 00Y4aroIIuXCsl;
- OpraHu30BBIBATH B paMKax
ypOKa TMpOSABIEHUS aKTUBHOMU
JKU3HEHHOH HO3UIIMU
o0OyJarmuxcs

POII
https://resh.edu.ru/subject/5/10/
SIKmacc
https://www.yaklass.ru/p/biologia

POII
https://resh.edu.ru/subject/5/10/
SIKnacc
https://www.yaklass.ru/p/biologia

15

Cenexuusi OpraHu3MoB

NPUMEHSATH  HA  yYpOKe

POII
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WHTCPAKTHBHbBIE bopmbl
paboTel ¢ 0OyYaroUIMMHUCS:
JIMCKYCCHH, KOTOpPBIE AAI0T
00y4aroImuMcsi  BO3MOXHOCTb
npuoOpecTH  OMBIT BEACHUS
KOHCTPYKTHBHOTO JIaJIOTa;

- peann30BBIBATH
BOCIIUTATEIbHBIE
BO3MOYKHOCTH B  Pa3IUYHBIX
BUJIAX JeSITeIbHOCTH
00yJaromuxcsi cO CIOBECHOU
(3HAKOBOW) OCHOBOW:
CaMOCTOSITENTbHAS

pabota ¢ yueOGHUKOM, paboTa ¢
Hay4HO-IIONYJIIPHOI
JUTEpaTypoil, oT6op U
CpaBHEHHWE Marepuajga 1o
HECKOJIbKUM MCTOYHHUKAM.

https://resh.edu.ru/subject/5/10/
SKnacc
https://www.yaklass.ru/p/biologia

- peanu3oBbiBath  POIII
BHOTEXHOMOT TS 1 BOCITMTATCIIbHEIC https://resh.edu.ru/subject/5/10/
16 T —" 4 BO3MOXHOCTA B Pa3JIMYHBIX
GHONOTHS BHAX JEATCIbHOCTH SKnace ) )
OOYJaloIMXCs HA  OCHOBE https://www.yaklass.ru/p/biologia
BOCHPHATHUS 9JIEMECHTOB
JIeNCTBUTEIILHOCTH aHaIu3
MPOOJIEMHBIX CUTYalU;
- peanu3oBbiBaTh  POIII
BOCITMTATEJIbHBIC https://resh.edu.ru/subject/5/10/
17 PesepBHoe Bpemsi 1 BO3MOXHOCTH B paszmnunbix  SKnacc _ _
BHUIAX nedarenbHOCTH,  https://www.yaklass.ru/p/biologia
o0ydaromuxcsit co CIIOBECHOU
(3HaKOBOI) OCHOBOW:
cucTeMaTHh3anus y4eOHOTO
Marepuana.
OBIIEE KOJIMYECTBO 102 13
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‘ YACOB I10 ITPOTPAMME

11 KJIACC
KounuecTBo yacos JesiTeJIbHOCTH YUUTEJIA C
HaumenoBanue MpakTny  Y4€TOM NPOrpamMMbl
Ne p JuiekTpoHHbBIE (IU(PPOBBIE
Pa3/IesioB U TeM Konrpoun ec BOCIIMTAHMS P (uudp )
n/m Bcero HBIE o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMmbl KHe
padoThI
padoTbI
-TIpUBIIEKATh BHUMaHUE
00yJaromuxcs K
oOcykgaeMol  Ha  ypoke
nH(pOpMANNY, aKTUBU3ALNN
M03HABaTEIbHON
NEeSATeTbHOCTH
3apoxaeHue u S PAIII
pa3BUTHE Y1 ’ https://resh.edu.ru/subject/5/11/
- OpraHu3OBbIBaTh I1edcTBO
1 3BOJIFOIIMOHHBIX 4 SOVIDOBAHHBIX SAKnacc
MPECTaBICHUN B PYAHD https://www.yaklass.ru/p/biologia
oOyJaromuxcsi  HaaQ  UX
ounosorun
HEYCIEBAIOIUMHU
OJIHOKJIACCHUKAMH, JaoIIee
o0OydarolmuMcsi  COIHAIBHO
3HAYMMBIN OIIBIT
COTPYTHUYECTBA U B3aUMHOMN
TTOMOIIIH
- TpUBIEKAaTh BHHMAaHUE
oOyJarmuxcs K
[IEHHOCTHOMY acmekty = PDIII
R M3y4aeMbIX Ha ypoke | https://resh.edu.ru/subject/5/11/
MukposBontonus u eé N ..
2 14 2 SIBJICHUH, TIOHSTHIH, SKnacc
PE3yIbTaTHI _ I
- peanu3oBbIBaTh | https://www.yaklass.ru/p/biologia
BOCIHUTATEIbHBIC
BO3MOXXHOCTH B Pa3IIUYHBIX
BUJAX JeSITeIbBHOCTH
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00y4arommxcsi CO CJIOBECHOU
(3HaKOBOI) OCHOBOM:
CaMOCTOSITeNIbHAS

pabora ¢ yueOHUKOM, paboTa
c Hay4HO-IIOIYJIIPHOMI
JUTEepaTypoi,  oTéop W
CpaBHEHHE MaTepHaa 1o
HECKOJIbKUM MCTOYHHKAM

MakposBontonus u eé
pe3yJbTaThl

[Ipoucxoxnenue u
pa3BUTHE )XKU3HU Ha
3emie

15

1.5

- OpraHu3OBbIBaTH PabOTY
00ydJaronmxcsi ¢ COLUAIBLHO
3HAYMMOW HH(OpMaIuen 1o
IIOBOAY  IOJy4aeMOM  Ha
YpOKE COLIMAIbHO 3HAYUMOI
uHpopManuu — 0OCYXKIaTh,
BBICKA3bIBaTh MHEHUE;

- pa3BUBaTh y OOydYaromuxcs
MO3HABATENbHYI0 AKTUBHOCTD,

CaMOCTOSITEIILHOCTD,
WHUIUATHBY, TBOpYECKHE
CIIOCOOHOCTH

- OpPraHu30BBIBaTh B paMKax
ypOKa TpOSIBICHUS

AKTUBHOMU JKA3HEHHOU
MO3UIIUHU O0YYarOIINXCS;

- pealln30BhIBAThH
BOCITUTATENbHBIC
BO3MOXXHOCTH B Pa3IHYHBIX
BHJIAX JeSITeIbHOCTH
00yJaronuxcsi Co CJIOBECHOM
(3HAKOBOI) OCHOBOW:
CaMOCTOSITeITbHAS

paborta ¢ yueOHUKOM, paboTa
c HAYYHO-TIONYJISIPHOM
TUTEpaTypot,  oTbop W
CpaBHEHHE MaTepuaa 1o

POII
https://resh.edu.ru/subject/5/11/
SIKmacc
https://www.yaklass.ru/p/biologia

POII
https://resh.edu.ru/subject/5/11/
SIKmacc
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[Ipoucxoxnaenne
yeJoBeKa —
AHTPONOTECHE3

10

HECKOJBbKHUM HUCTOYHHUKAM

- MpUBJIEKaTh BHUMAaHHE
oOy4Jaronmxcs K
LIEHHOCTHOMY acreKkTy
M3y4aeMbIX Ha ypoKe
SIBJICHHUI, IOHSTHUM,

- peann30BbIBaTh
BOCIIUTATEJIbHbIE
BO3MOYKHOCTU B Pa3IM4HbIX
BHJIaX JeSITENIbHOCTH
o0yyaroIuxcsi o CIOBECHON
(3HAKOBOI) OCHOBOII:
CIIyLIaHue u aHaJIu3
BBICTYIUICHUU CBOMX
TOBApHUIIICH

POII
https://resh.edu.ru/subject/5/11/
SKmacc
https://www.yaklass.ru/p/biologia

DKoJorus — Hayka o
B3aMMOOTHOILIEHUAX
OpraHU3MOB U
HaJIOpraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit

OpranusMmsl 1 cpena
oOuTaHusA

0.5

1.5

- TpUBJCKaTh BHHMaHHE
o0ydJaronmxcs K
o0CykJaeMoil  Ha  ypoOKe
vHpOpMaIUK, aKTUBU3AIUU
MO3HABATEIbHOMN
JeATSILHOCTH
oOyJaronuxcs;

- IPOEKTUPOBATH CUTYallUU U
COOBITHS, pa3BHBaIOIINE
IMOIMOHATIBHO-I[CHHOCTHYIO
chepy oOyuaromerocs

- WHUIUUPOBATH "
MO/I/IEP>KUBATh
HCCIIEIOBATEIBCKYIO
JESTENIbHOCTh 00yYaronInuXxcs
B PaMKax pean3aiui

UMH  UHIUBUAYAIBHBIX U
TPYIITOBBIX
HCCIIeIOBATEILCKUX

POII
https://resh.edu.ru/subject/5/11/
SIKnacc
https://www.yaklass.ru/p/biologia

POII
https://resh.edu.ru/subject/5/11/
SKmacc
https://www.yaklass.ru/p/biologia



https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia

IIPOCKTOB, qTo JacT
O6y‘laI-OH_[I/IMCH BO3MOXXHOCTbB

npuobdpectu HaBBIK
MyOJIUYHOTO

BBICTYIICHHS nepen
ayAUTOpUEH,
apryMEHTHPOBAaHUS u
OTCTaWBaHUsI CBOCH TOYKH
3peHHS;

- OpraHu30BBIBaTH  JIJIS
00yJaromuxcs CUTYyaluu
KOHTpOJII M OLEHKU (Kak
y4eOHBIX JIOCTHXKEHUM
OTMETKaMH, TaK u

MOpaJIbHBIX, HPABCTBCHHBIX,
Tpa’XXJAaHCKHUX TTOCTYIIKOB

DKOJIOTUSA BUIOB U
MIOIYJISALAN

OKOIOTHs COOOIIECTB.

OKOJIOTUYECKHE
CUCTEMBI

12

0.5

0.5

- pean30BhIBaTh
BOCITUTATEILHBIC
BO3MOXHOCTH B Pa3IUYHBIX
BHJIAX JEeSATEIEHOCTH
oOydarolmuxcsi Ha OCHOBE
BOCTIPHSITHS JJIEMEHTOB
NEHCTBUTENFHOCTU:  aHAU3
MPOOJIEMHBIX CUTYaINH;

- TMPOEKTUPOBATh CUTYAIHH U
COOBITHSA, pa3BUBAOIINE
AMOIMOHAITBHO-TICHHOCTHYIO
chepy oOyuaromerocs

- pealln30BhIBAThH
BOCIIUTATENbHBIC
BO3MOXXHOCTH B Pa3IHYHBIX
BHJIAX JESTeIbHOCTH,
00ydJaronuxcs co

CJIOBECHOM (3HaKOBOIT)
OCHOBOH: CHCTEeMaTH3aIUsg

POII
https://resh.edu.ru/subject/5/11/
SIKmacc
https://www.yaklass.ru/p/biologia

POII
https://resh.edu.ru/subject/5/11/
SIKnacc
https://www.yaklass.ru/p/biologia



https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia

y4eOHOro Marepuana,

- UCIIOJIb30BATh
BOCIIUTATEIbHBIC
BO3MOXHOCTH  COJEpKaHUs
yu4eOHOro mpeaMera 4Yepes
noa00p  COOTBETCTBYIOLIUX
TEKCTOB JJISi YTEHHs, 3ajad
JUId peleHus, NMpoOJeMHBIX
cUTyalui s 00CyX/IeHus B
KJ1acce

buocdepa —

10 riiodanpHas
IKOCUCTEMA

11 UYenosek u
OKpYy’Karolas cpena

12 PezepBHOE Bpemst

- [puBICKaTh BHHUMaHHE
00yJaromuxcs K
oOCyKxaaemMoii  Ha  ypoKe
nH(OpPMALINY, AKTUBH3AINH

MO3HABATEIHHOU
JeATSILHOCTH
oOyJaromuxcs;

- OpPraHnu30BbLIBATH JJISL
00yyaromuxcs cCUTyalun

CaMOOLIEHKH (KaK y4eOHBIX
JOCTH)KEHUI OTMETKaMu, TaK
" MOpPaJIbHBIX,
HPaBCTBEHHBIX, TPAXKITAHCKIX
MOCTYIIKOB)

- WHUIUHUPOBATH
00ydJaronmxcs K
00CyXIEHUIO,

BBICKa3bIBAHUIO CBOETO

MHEHHUS, BEIpabOTKE CBOETO K
OTHOLIEHHMsSI 1O  IOBOIY
MOJTy4aeMoi Ha YpOKe
COLIMAIILHO 3HAYMMOU
nHpopmanuu;

- INpHUMEHATL Ha  YpPOKe
UHTEPAKTHUBHbBIE bopMbI

POII
https://resh.edu.ru/subject/5/11/
SIKmacc
https://www.yaklass.ru/p/biologia

POII
https://resh.edu.ru/subject/5/11/
SIKmacc
https://www.yaklass.ru/p/biologia

POII
https://resh.edu.ru/subject/5/11/
SIKnacc
https://www.yaklass.ru/p/biologia



https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5

paboThl ¢ O00yYarOIUMHUCS:
rpymmoBas ~ pabota  WIH
pabora B

napax, KOTOpBIC y4ar
oOydaromuxcsi  KOMaHJIHON
paboTe ¥ B3aMMOJICHCTBHIO C
JPYTUMU;

- OpraHM30BBIBATh B PaMKax
ypOKa MpOSsIBICHUS

AKTUBHOU KU3HEHHOU
TTO3UIIMK 00YYaIOIIUXCS;

- peann30BbIBATH
BOCIIUTATEIbHBIE
BO3MOYKHOCTH B Pa3iIMYHBIX
BHJIAX NeSITeTbHOCTH,
o0yyJaromuxcst co

CJIOBECHOM (3HAKOBOIA)
OCHOBOH:  CHCTeMaTH3aIs
yueOHOro Marepuana.




