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Pabouass mporpamma cocTaBieHa B TIOJTHOM COOTBETCTBHH ¢ DenepanbHBIM TOCYJapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTaHAAPTOM OOLIEr0 00pa3oBaHMs, TPEOOBAHMSIMHM K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO o0Imiero oOpa3oBaHUs, (hyHIaMEHTaIbHBIM
SAOPOM COJEp)KaHHsI OCHOBHOTO OOIIero oOpa3oBaHMs, MPUMEPHOH NPOrpaMMoOil OCHOBHOI'O
obmiero obpa3zoBaHMs MO OMONOTUH, (eaepanbHOro MepeyHs y4eOHMKOB, 0a3MCHOro y4eOHOro
IUIaHa, aBTOPCKOM y4yeOHON mporpamMMbl OCHOBHOro oOmiero oOpasoBanusi «buonorus. OoOuiue
3akoHOMepHOCTH. 9 Kimace». ABtop B. b. 3axapos (IIporpamMma OCHOBHOro 00IIero oOpa3oBaHUs
no Oouonorun 5—9 kimaccel. KoHIeHTpraeckuit Kypc).

Jannas paboyas mporpaMma OpHEHTHpOBaHA Ha Mcmoib3oBaHue yueOHuka: C.I'. MamonToB, B.b.
3axapoB, W.b. AradonoBa, @ H.U. Conun «buonorus. OOmume 3aKOHOMEPHOCTH.9 Kiacc
(xoHueHTpuueckuit kype). M.:poga,2014

Henu o6yuenus:

® OCBOCHHE 3HAHMM O JKMBOW NPHUPOAEC M NPUCYHIUX €U 3aKOHOMEPHOCTSAX; CTPOEHUH,
KHU3HENEATETLHOCTH M CpefooOpasylomeil poiM JKUBBIX OpPraHHW3MOB; YEJIOBEKE Kak
OMOCOLMATIbHOM CYILECTBE; O POJIM OMOJIOTMYECKON HAYKH B MPAKTHUYECKOM NeSATETbHOCTH
JI0JIeH; METO/1ax MO3HAHUS )KUBOU MPUPOABI;

® OBJIAJICHUE YMECHUSMHU NPUMEHATH OMOJIIOTMYECKHE 3HAHMS Il OOBSCHEHHS IPOIECCOB U
SBJICHUM UBOH NPHUPOJBI, KU3HEAEATEIBHOCTH COOCTBEHHOI'O OpraHu3Ma; HMCIOJIb30BaTh
MH(OPMAIUIO O COBPEMEHHBIX JOCTHKEHHSIX B 00JIaCTU OMOJIOTHH U 3KOJIOTUH, 0 (hakTopax
3I0pOBbS M pHUCKa; pabotarb ¢ OWOJOrMYECKUMH NpUOOpaMH, HHCTPYMEHTaMH,
CIpPAaBOYHHKAMHU; MPOBOAUTH HAOIIOJICHUS 32 OMOIOIMYECKMMH OOBEKTaMH U COCTOSIHHEM
COOCTBEHHOI'0 OPraHU3Ma, OMOJIOrMUECKUE IKCIIEPUMEHTHI;

® pa3BUTHE NO3HABATEJIbHBIX MHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN B
npolecce IMpOBEICHMS HAOMIOACHUM 3a JKUBBIMU  OpraHU3MaMH, OHOJIOTMYECKHX
HKCIEPUMEHTOB, Pa0OTHI C pa3IMYHBIMU UCTOYHUKAMH HH(OpMALIUN;

® BOCHUTaHHE MO3UTHBHOI'O ILIEHHOCTHOIO OTHOUIEHHS K JKHBOM MpHUpPONE, COOCTBEHHOMY
3/I0pPOBBIO U 3[J0POBBIO APYTUX JIIOJEH; KyJIbTYphl IOBEJEHUS B IPUPO/IE;

® UCHOJb30BaHUE NMPUOOPETEHHBIX 3HAHUN U YMEHMU B MOBCEIHEBHOM XM3HM I yXoja 3a
pAcTEeHUSIMH, JIOMAUIHMMHU >KUBOTHBIMH, 3a00TBI O COOCTBEHHOM 3/10pOBbE, OKa3aHUs
NEepBO MOMOIIM ce0€ W OKPYKAIOUIMM; OLIEHKH MOCIEICTBHIA CBOEH AEATENBHOCTH I10
OTHOLICHUIO K IPUPOJHOM cpejie, COOCTBEHHOMY OpTraHU3MY, 3/10pPOBbIO IPYTUX JIFOJCH; s
COOJIIOJICHNS TIPaBUJI MOBEJEHUS B OKPYXKAIOLIEW cpeiie, HOPM 370pOBOro o0pasa >KHU3HH,
npoQUIaKTHKH 3a00NeBaHUl, TpaBMaTu3Ma W CTPECCOB, BPEAHBIX mpuBbluek, BUNY-
UHEKIIH.

3aoauu ooyuenusn:

e @opMupOBaHUE LEIOCTHON HAYYHON KapTUHBI MUPA;
e [lonumanue BO3pacTarOlled pOJM €CTECTBEHHBIX HAYK M HAy4YHBIX MCCIIEIOBAaHUNW B
COBPEMEHHOM MUDE;
e OByafcHNE HAYYHBIM [TOAXON0M K PELICHUIO PAa3JIMYHBIX 3a1a4;
e OpnaneHne yYMEHHSAMU (OPMYITUpPOBATH TUIOTE3bl, KOHCTPYHMPOBATh, IPOBOAMUTH
SKCIIEPUMEHTHI, OLICHUBATh NIOJIYYEHHBIC PE3YJIBTATHI.
Kypc OGnonornyeckux AMCHUILUIMH BXOAUT B YHUCIO €CTECTBEHHBIX HAayK M3YHYaIOUIMX MPHUPOLY, a
TaK)K€ Hay4YHbIC METO/bI U ITYTHU IIO3HAHUS YEIIOBEKOM IIPUPOJIBI.
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VYuebubiii kypc «buonorus», B copepkaHMM KOTOPOrO BEIYLIMM KOMIIOHEHTOM SBIISIOTCS
Hay4yHbI€ 3HAHUS, HAaydyHbIE METOJbl IO3HAHUS, NPAKTUUYECKUE YMEHHS U HAaBBIKU, I103BOJISIET
chopMHUpPOBaTh y YyYalllUXCSl 3MOLMOHAIBbHO-IIECHHOCTHOE OTHOILIEHHE K M3y4aeMOMY MaTepuaiy,
COo3J1aTh YCJIOBHS JUIsl (JOPMHUPOBAHUS KOMIIETCHIIMU B UHTEIIEKTYaJIbHBIX, [PaX/1aHCKO-TIPABOBBIX,
KOMMYHHKAIIMOHHBIX U MH(POPMAIIMOHHBIX 00IaCTAX.

B 9 knacce yuamuecs moiay4aroT 3HAaHHS 00 OCHOBHBIX 3aKOHAaX XM3HHM Ha BCEX YPOBHSX €€
opranuizalnv, 3HAKOMATCA C COBPECMCHHBIMHU OOCTHXXCHUSAMU B obactu 6I/IOJIOI‘I/II/I, OCO3HAaKT
MECTO 4YeJoBeKa B Ouocdepe M ero OTBETCTBEHHOCTh 3a COCTOSIHME NMpHponbl. B Kypce Taxke
MpoOXOoAATCA OCHOBBI IUTOJIOTUH, TCHCTUKHA, CCIICKIIUA, TCOPUSA IBOJIIOINH.

Pe3yJ'IBTaTLI HU3yuCHUsA MOpeaAMETa B OCHOBHOH  IIIKOJIE pasacsiCHbl Ha HNPCAMCETHEIC,
MCTAIPCAMCTHBIC U JINYHOCTHLIC, U YKa3aHbI B KOHIIC TEM, Pa3aACiOB U KypCOB COOTBECTCTBCHHO.

Tpebosanus K ypoeHio n0020moeKu yuaujuxca K OKonuanuio 9 knacca

B PE3YIbTATC OCBOCHHA KypCa ouonoruu 9 xiacca ydamuecss AO0JIKHBI OBJIAJACTDb CIICAYIOIIUMHA
3HAaHUSAMU, YMCHUSAMU U HaBbIKAMH.

Jluynocmubim pe3yibmamom uzyierus npeomema Aaeiiemcs Gopmuposanue ciredyrouwux ymeHuu u
Kayecma:

pa3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

e BoCIuTaHUEe OEpeKHOro OTHOUIEHHS K Mpupoae, (HopMHUpOBaHHME HKOJIOTHYECKOTO
CO3HaAHUS;

MIPU3HAHUE BHICOKOM IE€JI0CTH KU3HH, 3J0POBbSI CBOETO U IPYTUX JIIOJICH;
pa3BUTHE MOTHMBAIIMM K TMIOJYYEHHUIO HOBBIX 3HAHUM, JalbHEHIIEMY H3Y4YEHUIO
€CTECTBEHHBIX HaYK.

OTBETCTBEHHOI'0 OTHOLIEHMS K YYEHHIO, TPYLY;

LIETIOCTHOI'O MUPOBO33PEHUS;

OCO3HAaHHOCTHU U YBAXUTEIBHOIO OTHOLIEHUS K KOJUIEraM, JPYTHM JIOSM;
KOMMYHHKATUBHOM KOMIIETEHIIUHU B OOIIEHUH C KOJIJIETaMH;

OCHOB 3KOJIOTHYECKON KYJIbTYPbI

Memanpeomemnvim pe3yiomamom u3yueHus Kypca AGNAemcsa Gopmuposanue YHUBEPCATbHbIX
yuebnvix oeticmeuti (YVJ/])

Perynarusueie YVY/I:

e CaMocTrosTenbHO OOHAPYXUBATh U (OPMUPOBATH YUeOHYIO IpobiIeMy, onpeaensaTs Y 1,

e BryBurate Bepcuu pemieHUs MpoOJIeMbl, OCO3HaBaTh (M HMHTEPIPETHPOBATH B CiIydae
HEOOXOJIMMOCTH) KOHEYHBIM pe3yJbTaT, BBIOMpATh CPEICTBA JOCTHIKCHHS IIETH U3
MPEUIOKEHHBIX, a TAKXKE UCKAaTh UX CAMOCTOSITEIIHHO;

e CocraBnaTh (MHAMBUIYaJbHO WM B TPYIINE) TUTAH PEIICHHUS MPOOJeMbI (BBITOJHEHHS
MPOEKTA);

e Paloras o mnaHy, cBepsATh CBOM JICHCTBHS C IENBIO U, IPH HEOOXOIUMOCTH, UCTIPABIISTH
OIIMOKU CaMOCTOSITENILHO (B TOM YKCIIE M KOPPEKTHPOBATH TIJIAH);

e B nmanore ¢ yunrteneM COBEpIIEHCTBOBATH CAMOCTOSTEIHHO BHIOPAHHBIE KPUTEPUH OIICHKH.

ITo3HaBarenbabpie YV JI:
J)3HABATE A

Tt SIDIDIC
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e AHanu3upoBaTh, CPABHUBATH, KJIACCU(DUIIUPOBATD (DAKTHI U SIBICHUS;

e BriABIATH NPUUMHBI U CEICTBUS IPOCTHIX SABJICHUN;

e OcymecTBIATh CpaBHEHME U KJIACCH(PHKAIIMIO, CAMOCTOSITENbHO BbIOMpas KpUTEpUi Uis
YKa3aHHBIX JIOTHUECKUX OIEpaLINii;

e CTpouTb JIOTHYECKOE PacCyKICHHE, BKIIOYAIOIIEe YCTAHOBIEHHE IPUUNHHO-CIIECTBEHHBIX

CBsI3€EH;

Co3znaBaTh cCXeMaTUUECKHE MOJEIN C BBIJICIIEHUEM CYILIECTBEHHBIX XapaKTEePUCTUK 00BEKTa;

CocTaBisTh TE3UCHI, pa3IMYHbIE BU/IbI IUTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.)

[IpeobpazoBbIBaTh HHPOPMAIIUIO U3 OJJHOTO BHJIA B APYroi (Tabauiy B TEKCT);

OnpenensaTb BO3MOXKHBIE HCTOYHMKM HEOOXOAMMBIX CBEAEHUH, IPOU3BOAUTH IOUCK

uH(pOPMaIINH, aHATU3UPOBATh U OLIEHUBATH €€ JJOCTOBEPHOCTb.

KomMmynukatusHble VY /I:

o (CamMOCTOSITeTbHO OPraHW30BLIBATh Y4COHOE B3aMMOJICHCTBHE B TPYIIIE (OMPEAEIATh 00mre
L[eJIH, JJOTOBAPUBATHCS APYT C IPYTOM);

e B nuckyccuu yMeTh BBIIBUHYTHh apTYMEHTBI M KOHTAPTYMEHTHI;

® VYYuThCS KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABaTh
OLIMOOYHOCTH CBOETO MHEHUS U KOPPEKTUPOBATH €T0;

o [loHumas TO3UIMUIO JPYroro, pasjaudarh B €ro pedyd: MHEHHE (TOYKY 3pCHHS),
JTIOKA3aTeNIbCTBO (apryMEHTHI), (haKThl (TUIIOTE3bI, AKCUOMBI, TEOPHH);

e VYMeTh B3TJISHYTh HA CUTYAIlMI0 C WHOW IMO3UIMU U JOTOBApPHBATHCS C JIOJbMHU HHBIX
MTO3UIIUH.

Ilpeomemnuvim pe3ynbmamom usyyeHus Kypca saeisnemcsi ChopmuposanHocmy Cledyouux YMeHUlL:

e [lonMMaTh CMBICT OMOJIOIHYSCKUX TCPMHHOB;

e 3HaTh 0COOCHHOCTH KU3HU KaK OPMBI CYIIIECTBOBAHUSI MaTEPUH;

e [lonumaTh poiib (HPU3UYECKUX M XUMHUYCCKUX MPOIIECCOB B JKUBBIX CHUCTEMaX Pa3IUdHOTO
MEePapXUYECKOT0 YPOBHS OpraHU3alluy;

e 3HaTh hyHIAMEHTAIbHBIC TOHATHS OMOJIOTHH;

e [JloHumaTh CYHIHOCTH MpOILIECCOB OOMEHa BELIECTB, OHTOIE€HE3a, HACJIEICTBEHHOCTH H
M3MEHYHUBOCTH;

e 3HaTh OCHOBHBIE TEOpPHHM  OWOJOTHMHU:  KJIETOYHYI, XPOMOCOMHYI  TEOPHIO
HACJIEACTBEHHOCTH, HBOJIIOLIMOHHYIO, aHTPOIOr€HEe3a

e 3HATh OCHOBHBIC O0JACTH MPUMEHEHUS OMOJOTUYECKUX 3HAHUU B MPAKTUKE CEIHCKOTO
XO035IICTBA, B PAJIE€ OTpaciieil MPOMBIINUIEHHOCTH, MPU OXPaHE OKPYKAIUIEH cpelbl U
3/10pOBbSI YEJIOBEKA;

e VYMeTh MOJIB30BATHCS 3HAHHEM OOIIEOMONIOrMYECKHX 3aKOHOMEPHOCTEH Uil OOBSICHEHHS C
MaTE€pPUATUCTUUECKHUX IMO3ULUNA BOIPOCOB MIPOUCXOKICHUS U PA3BUTHUS )KU3HU HA 3eMile,

a TaKXXe Pa3IMYHBIX TPYIIN PAaCTEHUH, )KUBOTHBIX, B TOM UHCIIE U YETIOBEKa;

e JlaBaTh apryMEHTHPOBAHHYIO OI[EHKY HOBOM HMH(OpMAIUH MO OUOIOTMYECKUM BOIIPOCaM;

e VYmMerp paboTaTh € MHUKPOCKONIOM H U3TOTOBJATH MPOCTEHINME mpenapaThl IS
MHUKPOCKONUYECKUX UCCIET0BAHUN;

e Pemare reHeTHMYECKHE 3aJadyd, COCTaBIATH POJOCIOBHBIE, CTPOUTH BapUallMOHHBIE
KpUBBIC HA PACTUTEIHLHOM H JKUBOTHOM MaTepHae;

Hcnonvzoeams npuobpemennvie 3uanusi u yMeHUs 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEGHOU
IHCUZHU OJIA:
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e coOmoJieHusT Mep NPOPHIAKTUKY 3a007€BaHUMN, BBI3BIBAEMBIX PACTCHUSMH, >KHUBOTHBIMH,
OakTepusMu, rpudamMu U BUPyCaMH.

® OKa3aHMs NEPBOM IMOMOIIU MPH OTPABJICHUU SAOBUTHIMU TpHOAMH, PACTEHUSMHU, YKycax
JKUBOTHBIX.

® palUOHAJIbHOM OpraHU3alMu TpyJa W OTIbIXa, COOJIIOJCHUS TpPaBUJI TIOBEJACHHUS B
OKpY’Karolleu cpene.

® BBIPAILMBAHUS U PA3MHOXKEHUS KyIbTYPHBIX PACTEHUH M JIOMAaIIHUX JKUBOTHBIX, YXOJa 3a
HUMH.

® [IpOBEACHUS HAOIIOJCHHI 32 COCTOSHUEM COOCTBEHHOI'O OpraHu3Ma.

Ha u3yuyenne npeamera oTBOAUTCS 2 4aca B HEENIO, uToro 68 4 B rog. OTdop (hopm opraHuzanuu
00ydYeHHs OCYIIECTBISIETCS C y4ETOM ECTECTBEHHO-HAyYHOTO conepXaHus. bompmioe BHHMMaHHe
ynensercst 1a00paTOPHBIM U MPAKTHUYECKUM paboTaM, MUHMMYM KOTOPBIX OIpENENEeH B KaKIOM
paszerne nporpaMMsl.

Conepxxanue yueOHOro npeamera
Brenenue (3 u)

MecTo Kypca B CHCTEME €CTECTBEHHOHAYYHBIX JUCIHILUIMH, a TAKXKe B OMOIOrMYECKUX HayKax.
Ilenm wm 3amaum Kypca. 3Ha4yeHHe IpeAMeTa Ul IOHMMAHUS EAWHCTBA BCETO YKHMBOTO U
B3aMMO3aBUCHUMOCTH BCEX YacTeit buochepsr 3emin.

Paznen 1. CtpykTypHas opranusaiius kuBbix opranuzMos (10 u)

Tema 1.1. Xumuueckas opranuszanus KIETKH (3 1)

DJeMeHTHBIHN cocTaB KIETKH. PacnpocTpaHEHHOCTh JIEMEHTOB, UX BKJaJ B 00pa30BaHUE XKHUBOH
MaTepuu M OOBEKTOB HEXHMBOW NPUPOABL. MakpodJeMEeHTbl, MHKPOAJIEMEHThI, WX BKJIAJ B
0o0pa3oBaHME HEOPraHMYECKUX M OPraHMYECKUX MOJIEKYJ XHMBOro BemiecTBa. Heopranuueckue
MOJIEKYJIbl JKMBOTO BellecTBa. Bona; e€ xumuueckue cBoiicTBa M Oumosnoruueckas poib. Conu
HEOPTaHWYECKUX KHCIOT, WX BKJIaJ B OOECleuYeHHue TMPOLECCOB KU3HEACITEIbHOCTH U
nojjepkaHue romeocrasa. Poib KaTHOHOB M aHUOHOB B OOECIEUEHMHM IIPOLIECCOB
KHU3HEIEATeIbHOCTH. OCMOC U OCMOTHYECKOE JABJIEHUE; OCMOTUYECKOE IOCTYIUIEHUE MOJIEKYI B
KiIeTky. OpraHudecKkue MOJIEKYNbl. buonorndyeckue momuMepsl — O€NKHU; UX CTPYKTYpHas
opranuzanus. OyHKIMH OEIKOBBIX MOJEKYN. YTIIEBOIbI, UX CTPOCHHE M OUOIOrHYecKasi pojb.
JKupbl — OCHOBHOH CTPYKTYpPHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH U ucTounuk sHeprun. JJHK —
MoJeKysbl HacneacTBeHHocTH. Penymmukanus JIHK, nepenaua HacnencrBeHHOM MHpOpManuu u3
nokosieHus: B mokoneHue. Ilepenaua HacnencTBeHHOM MHGopManuMu U3 sApa B ILMTOMIIA3MY;
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tpanckpunuug. PHK, e€ crpykrypa u ¢yHkuun. HHpopmalnoHHble, TpaHCHIOPTHBIE,
pubocomansubie PHK.

JlemoHCTpanus

e (OOBbEMHBIE MOJIETH CTPYKTYPHOI OpraHU3aliy OMOJIOTHYECKUX MOJTUMEPOB — OENKOB U
HYKJICMHOBBIX KHCJIOT, WX CpPaBHCHHE C MOJCISIMH HWCKYCCTBEHHBIX ITOJIMMEPOB
(HanmpuMep, MOJTMBUHUIXIIOPUIOM).

[IpeameTHbIC pe3ynbTaTHl 00YUCHUS

VYuyaiuecs 10JKHbI 3HATh:

— MaKpO3JIEMEHTBI, MHKPOJIEMEHTBI, WX BKIaJ B 00pa3oBaHHE HEOPraHUYECKHX U
OPTaHUYECKUX MOJIEKYJ )KUBOTO BEIIECTBA;

— XUMHUYECKHE CBONCTBA M OMOIOTHYECKYIO POJIb BOJIBI;

— pOJIb KATHOHOB ¥ aHHOHOB B 00ECTIEYEHUH MPOIIECCOB )KU3HEACATEITHbHOCTH;

— YPOBHU CTPYKTYPHOM OpraHHU3aIii OCIIKOBBIX MOJICKYJT;

— IPUHIMIBI CTPYKTYPHOH OpraHU3alluy U (PYHKITUU YIIICBOJIOB;

— IPUHIMIBI CTPYKTYPHOR OpTaHU3aiui U (PyHKIINH KHPOB;

— cTpykTypy HyKIenHoBBIX kKucioT (JJHK u PHK).

VYuyamuecst 10JKHbBI YMETh:

— OOBSCHATDH NMPUHIIMII ICHCTBHS (SPMECHTOB;

— XapaKTepu30BaTh GYHKIIUU OCITKOB;

— OTMeuaTh YHEPTETUUYECKYIO POJIb YTIIEBOAOB U TUIACTUYECKYIO (DYHKIIHIO KUPOB.

Tema 1.2. OOMeH BemiecTB U IpeoOpa3oBaHUe SHEPTHHU B KieTke (3 )

OOMeH BellleCcTB U MpeBpallleHue PHEPruu B KIEeTKe. TpaHCIOpPT BELIECTB depe3 KIETOUHYIO
MeMOpany. [luHo- m aronuros. BHyTpukiIeTOUHOE NHUINEBApEHHUE W HAKOIUICHUE JSHEPTHH;
pacIHieruieHue roKo3bl. brocnHTes 0eIKOoB, )KUPOB U YIIIEBOJIOB B KIIETKE.

[TpenmeTHbIE pe3ynbTaThl 00y4YeHHUs

Vyanuecs JOKHBI YMCECTh:
— ONHUCHIBAaTh OOMEH BCIICCTB U IIPCBpAICHUEC SHCPIUH B KIICTKC,
— IIPUBOIUTH HOI[pO6HYIO CXEMY IIponecca OuocHHTE3a OEIKOB.

Tema 1.3. CtpoeHune U GyHKIHH KICTOK (5 1)

[TpokapuoTrnyeckne KieTku: ¢opma W pasMmepsl. Lluromnazma OakTepHaIbHOW —KIIETKH.
Opranmszanus MeTadonm3Ma y npokapuor. [ eHeTndecknii anmapar 6akrepuii. CriopooOpa3oBaHue.
Pasmuoxxenne. Mecto u poib IpOKapuoT B OMomeHo3ax. DyKapuoTudeckas kierka. L{utommazma
HYKapUOTHUYECKOW KIeTKH. OpraHeiisl LUTOIUIa3Mbl, UX CTpPyKTypa M ¢yHkuuu. LluTockerner.
Britouennss u ux ponb B MeTabonu3Me KiIeTOK. KierouHoe SApo — LEHTp YHpaBICHUS
KHU3HEEATEIbHOCThIO KIETKH. CTPYKTYphl KIETOYHOTO sijpa: sjaepHas o000J04YKa, XPOMaTHH
(rerepoxpoMaTtuH), AApbIIIKO. OCOOCHHOCTH CTPOEHMSI PACTUTENIbHOW KIETKH. [leleHue KIIETOK.
Knerku B MHOroksiaerouHom opranusme. [lonsarue o auddepeHunpoBke KIETOK MHOTOKJIETOUYHOrO
opranusma. Mutorndyeckuil nuki: uatepdasa, penymukanus JHK; muros, gasel mutoTnyeckoro
JISTICHUsT U TIpeoOpa3oBaHusi XpoMocoM. buonmormueckuii cMmpIci W 3HadeHHUE MHTO3a (Oecrmoroe
Pa3MHOXXEHHE, POCT, BOCIIOJIHEHUE KJIETOYHBIX MOTEPh B (PU3MOIOTMUECKHX MU MATOJIOTMYECKHX
ycnoBusix). KinerouHnas teopusi CTpO€HUS OpraHu3MOB.

JleMoHCcTpanus

[IpyHIMNIMANBHBIE CXEMBI YCTPONCTBA CBETOBOI'O U 3JIEKTPOHHOIO MUKPOCKOIIA.

CxeMbl, WITIOCTPUPYIOIIME METO/IbI IIPENapaTUBHON OMOXUMHUH U UMMYHOJIOTHH.
Mopenu KIETKU.

CxeMbI CTpOeHUsI OpTraHOUA0B PACTUTEIBHON U )KUBOTHOM KJIETOK.

MukporipenapaThl KJIETOK paCTEHH, )KUBOTHBIX U OJIHOKJIETOYHBIX IPUOOB.

@urypsl MUTOTHYECKOrO JEIEHHs B KJIETKaX KOpPEIIKa JyKa IT0J MHUKPOCKOIOM M Ha

cxXene

CTATIVIC,
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e Marepuansl, pacckasbpiBaroliye o Ouorpadusx ydeHbIX, BHECIIMX BKJIaJ] B Pa3BUTHE
KJIETOYHON TEOPHUH.

[IpakTuueckue padbOTHI:
1. W3sydenue Ki1eTok GakTepHii, pacTeHHil ¥ 5KUBOTHBIX HA TOTOBBIX MUKDPOINpENaparax .
[TpenMeTHBIE pe3yabTaThl 00YIEHUS

VYuammecs 10KHBI 3HATh:

— OIPEACIICHHS TIOHATHH «ITPOKAPHOTHIY, «IYKAPHOTHD), «XPOMOCOMBI», «KAPUOTHID), KMUTO3»;

— CTPOCHHE MTPOKAPUOTHUECKON KIECTKH;

— CTpOEHUE MPOKAPHOT (OaKTEepHH U CHHE3ETIEHBIE BOIOPOCIHU (ITHAHOOAKTEPUN));

— CTPOCHHUE IYKApHOTUUECKOMN KIIETKH;

— MHOr0o0Opa3He 3yKapuoT;

— OCOOEHHOCTHU CTPOCHHS PACTUTEIBHON U dKUBOTHOM KJIETOK;

— TJIaBHBIC YaCTH KJICTKH;

— OPTaHOU/IbI IUTOIJIA3Mbl, BKIIFOUCHHS;

— CTaJIMM MUTOTHYECKOTO IIUKJIa U COOBITHS, TPOUCXO/ISIINE B KJIETKE HAa KOKION U3 HUX;

— TIOJIO’KEHUSI KIIETOYHOW TEOPUH CTPOSHHUS OPTaHN3MOB;

— OMOJIOTUYECKUH CMBICT MUTO3A.

Yyaiuecst 10JKHbBI YMETh:

— XapaKTepU30BaTh META0O0IN3M Y IPOKAPHOT;

— OMMCHIBATh TEHETUYECKHII anmapar OaKkTepHii;

— OMMCHIBATH MPOIIECCH CIOPOOOPA30BAHUS U PA3MHOKEHUS IPOKAPHOT;

— OOBSACHATH MECTO U POJIb TPOKAPUOT B OMOIIEHO3aX;

— XapakTepu3oBaTh (YHKIMH OPraHOWJOB  ITUTOILIA3Mbl, 3HAYCHHE BKIIOYCHHH B
KHU3HENIEATCITbHOCTH KJICTKH;

— OIUCHIBATH CTPOCHHE U (PYHKITUHA XPOMOCOM.

MeTtanpeaMeTHbIE pe3ybTaThl 00yUEeHHUSI

VYyamuecs 10IKHbI yMETh:

— COCTaBJIATH CXEMBbI ¥ TaOJIUIIbI JJIs1 UHTETPAlluy OJTYYESHHBIX 3HAHUM;

— 0000111aTh 1 JIeN1aTh BHIBOJIBI IO U3YUYEHHOMY MaTepHaiy;

— paboTaTh ¢ JONOJIHUTEIbHBIMA UCTOYHUKAMU MH()OPMAIMKM U UCIIOIB30BaTh UX Ul IOUCKA
HE0OX0IMMOr0 MaTepHaia,

— NPEACTABIATh U3YYEHHBIM MaTepPHUall, UCIIONb3Yys BO3MOXKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH;

— OOBSACHATH PUCYHKHU U CXEMBI, [IPE/ICTaBICHHbIC B yUEOHHUKE;

— CaMOCTOSITEIbHO COCTAaBJISITh CXEMBI MPOLIECCOB, MPOTEKAIOIINX B KIETKE, U «IIPUBSI3bIBATH
OTJEJIbHBIE UX ITAIbI K PAa3JIMYHBIM KIETOYHBIM CTPYKTYpaMm;

— WUIIOCTPUPOBATh OTBET IPOCTEUIIMMU CXEMaMU U PUCYHKaMU;

— paboTaTh ¢ MUKPOCKOIIOM M H3TOTOBJIATH MPOCTEHIINE MPEnapaThl A MUKPOCKOIUYECKOTO
WCCIIEJIOBAHHS.

Paznen 2. PazMHOXeHUE M MHANBUYaTbHOE Pa3BUTHE OPTaHU3MOB (5 )
Tema 2.1. PazmMHOXXEeHHE OpraHu3MoOB (2 1)

CymHocTh M (OpMBI Pa3MHOKEHHUS OpraHU3MOB. becrionoe pa3MHOXKEHUE PACTEHHH U
KUBOTHBIX. [loIOBOE pa3MHOXKEHHWE >KMBOTHBIX M PACTCHHM; OOpa30BaHHE IIOJIOBHIX KIIETOK,
OCEeMEHEHHE U OIUI00TBOpeHue. buonornueckoe 3HaueHuE MOJIOBOI0 pa3MHOXKEHHUs. ['aMeTorenes.
[Tepuoapl 00pa3oBaHMsI TMONOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, Cco3peBaHHe (Meio3) u
dbopmupoBaHue MOIOBBIX KiIeTOK. OCOOEHHOCTH criepMaToreHe3a u oBorenesa. Oriog0TBOpEHUE.

JlemoHCTpanus
[Tnakatbl, WITIOCTPUPYIOMIAE CIOCOOBI BEre€TaTMBHOTO PAa3MHOXKEHHS TUIOJOBBIX JIEPEBHEB U

OBOIIHBIX KYIbTyp. Mukpomnpenaparsl sitnekiaeTok. dortorpaduu, oTpakaromme pazHooOpasue
MOTOMCTBA Y OJTHOM Mapbl POIUTEICH.
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[IpeameTHbIe pe3ynbTaThl 00YUEHUS

VYyamuecs 10JKHBI 3HATh:

— MHoroo0paszue opM Oecronoro pasMHOXKEHHS W TPYNIBl OPTaHU3MOB, JUI KOTOPBIX OHH
XapaKTepHBI;

— CYIIHOCTb ITOJIOBOI'O PA3MHOKEHHSI U €ro OMOIOrMuecKoe 3HaueHHe;

— TIpOLIECC TAMETOTeHEe3a;

— Mel03 U ero OMOJI0rn4ecKoe 3HAUCHHE;

— CYIIHOCTb OIIJIOZOTBOPEHHUSL.

VYuamuecs 10JKHbBI YMETh:

— XapakTepr30BaTh OMOIOTNYECKOE 3HAUYCHHE OECITOIOr0 Pa3MHOXKEHHS,

— OOBSICHATB IPOLIECC MeH03a, MPUBOSIINN K 00pa30BAHUIO TAIJIONIHBIX TaMeT.

Tema 2.2. UnauBuayalibHOE pa3BUTHE OPraHu3MoB (oHTOreHe3) (3 4)

DOMOpUOHANBHBIN Teproa pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTU APOONEHUS; 00pa3oBaHHE
OHOCTIOMHOrO  3apojplmia —  Onactynsl. [acTpynsiuus; 3aKOHOMEPHOCTH  00pa3oBaHUSA
JIBYCJIOMHOrO  3apojpllla —  ractpyyibl.  [lepBuuHbIA ~ OpraHoreHe3 H  JajJbHEHIIas
muddepeHIMpOBKa TKaHEH, opraHoB U cucTeM. IlocTamMOproHanbHBIA TTepruoy pa3BUTHSA. DopMEI
MOCTAIMOPHOHAIBHOTO TTEproia pa3BuTHs. HempsiMoe pa3BUTHE; MOTHBIA U HETIOTHBIN MeTaMopdo3.
Buonornueckuii cMmpici pasButusi ¢ Mmertamopdosom. Ilpsmoe pasButue. Crapenme. OOrue
3aKOHOMEPHOCTH pa3BUTHSA. buoreHerndeckuid 3akoH. CXOACTBO 3apObIIIeH M 3MOpHOHAIbHAS
nuBepreHius npusHakoB (3akoH K. bapa). buorenernueckuii 3akon (3. ['ekkens u K. Miosep).
Pa6otsr A. H. CeBepiioBa 00 3MOpHOHaTbHON H3MEHYUBOCTH.

JleMoHcTpanus

e Tabmuupl, WUIIOCTpHUpYIOUME  mporecc  Meramopdoza y  OECIO3BOHOYHBIX
(’KECTKOKPBIIBIX U YEITYHIaTOKPBIIBIX HACEKOMBIX) U TTO3BOHOYHBIX (aMpuOmit).

e Talbnuupl, oTpaxaromye CX0CTBO 3apO/bIiIel TO3BOHOYHBIX )KUBOTHBIX.

e (CxeMmspl MpeoOpazoBaHMs OPraHOB M TKaHEH B (pusorenese.

[TpenmeTrHbIe pe3ynbTaThl 00y4YeHHUs

Yyatuecs 10MKHbI 3HATH:

— ONpeJeNieHNe TIOHATUS «OHTOTEHE3Y;

— MEePUOIN3ALUI0 UHIUBUIYAIBHOTO Pa3BUTHS;

— 3Tanbl SMOPUOHATBLHOTO Pa3BUTHUS (IPOOJICHUE, TaCTPYJIISIINSI, OPTaHOTCHE3);

— (opMBI TOCTIMOPUOHATIHFHOTO TIEPHOAA PA3BUTHS: HEMPSIMOE Pa3BUTHE, PA3BUTHUE MOJHBIM U
HETIOJTHBIM IIPEBPAIICHUEM;

— MPSMOE Pa3BUTHUE;

— Oumorenernyeckuii 3akon . I'exkens u K. Mrosepa;

— pabotst A. H. CeBepiioBa 00 3MOprOHaIbHON N3MEHYMBOCTH.

Yyamuecs T0MTKHBI yMETh:

— OMMCBIBAThH MPOIECCHI, MPOTEKAIOIINE PU APOOICHHUH, TACTPYIISAIIUN 1 OpraHOTeHEe3E;

— XapaKTepu30BaTh (GOPMBI TOCTIMOPHOHAILHOTO PA3BUTHS;

— pa3nuyath COOBITHS, COMPOBOXKJIAIOIIME PAa3BUTHUE OpraHW3Ma MpPHU TOJHOM U HEMOJIHOM
MIPEeBPAICHIH;

— OOBSCHATH OMOJIOTHYECKUN CMBICT Pa3BUTHS C METaMOP(O30M;

— XapaKTepPU30BaTh ITAIBI OHTOI'CHE3a IMPU IPSIMOM TOCTIMOPUOHATIEHOM Pa3BUTHHU.

MertamnpeaMeTHbIe pe3yIbTaThl 00yYeHUS

VYuyamuecst 10JDKHBI YMETh:

— CPaBHHBaTh M COIOCTABJIATh MEXKAY COOOI dTambl pa3BUTHS JKHUBOTHBIX H3YUCHHBIX
TaKCOHOMUYCCKUX TPYIIIL;

— HCITIOJIb30BaTh MHAYKTUBHBIN U ICAYKTHBHBIA MOIXObI IIPHU U3YYCHUH KPYITHBIX TAKCOHOB;

— BBISABIIATH IPU3HAKU CXOJICTBA U PA3JINYKS B PA3BUTHH KUBOTHBIX Pa3HBIX TPYIIIL;

— 000011aTh 1 JIeJ1aTh BRIBOABI 110 H3YUCHHOMY MaTepHaiy;

— paboTaTh C JOMOJHUTEIHPHBIMA UCTOYHHKAMHU HH(POPMAIIMHM U UCIOIB30BaTh WX JIJIS TIOMCKA

Her\ﬁvr\‘r‘n)n\/rnr‘r\ MATenia3 13-

COXOAYOVIOTr O via T Cpriditd;
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— IIPpEACTaBJIATH H3y‘ICHHBII\/JI MaTcpuall, UCI10JIb3YysA BO3MOXKXHOCTH KOMIIBIOTCPHBIX TEXHOJIOTHI
Pa3nen 3. HacneacTBeHHOCTh U M3MEHUMBOCTH OpraHu3MoB (20 4)

Tema 3.1. 3akoHOMepHOCTH HaclieoBaHUs Npu3HaKoB (10 )

OtkpeiTre ['. MeHmeneM 3aKOHOMEPHOCTEH HacledOBaHUs IPU3HAKOB. [ MOpUIoIOrndecKuit
METOJ] M3y4YEHHUS HACIIeJACTBEHHOCTH. MOHOTHOPHAHOE U IMOTUTHOPUAHOE CKPCIIMBAHUE. 3aKOHBI
Mennensa. HezaBucumoe 1 cieriieHHOe HacienoBanue. [ enerndeckoe onpeaesneHue noia. ['eHorun
KaK I[eJI0CTHas cucTeMa. B3auMoJeicTBHE alUIeNIbHBIX W HEAUICIIBHBIX T€HOB B OMNpEACICHUU
MIPU3HAKOB.

JlemoHCTpanus

e KapTsl XxpoMOCOM YelIOBEKA.
e PonocioBHBIE BBIIAIOMMXCS TPEACTABUTENICH KYIbTYPHI.
e XpOMOCOMHBIC aHOMAJIHMH YeIOBEKa U UX (PEHOTUIMHUECKUE TPOSBICHHUS.

[IpakTuueckue paboTHI:
1. PemenHue reHeTHUECKUX 3a/1a4 U COCTABIICHUE POJTOCTIOBHBIX.
[TpenMeTHBIC pe3yabTaThl 00yUCHUS

Vuarnuecs 10KHBI 3HATh:

— OMpENCNICHUsI TIOHATHH «TeH», <«JIOMHUHAHTHBIM T'€H», «PEIECCUBHBIA TE€H», «IIPHU3HAKY,
«CBOMCTBO», «(hEHOTHUID», «TE€HOTHID», HACIECICTBEHHOCTHY», «U3MEHUYMBOCTHY, «MOIU(PUKAIIUNY,
«HOpMA PEAKIIUN», KMYTALUN»), «COPT», KIIOPOJIay, KIIITAMM);

— CYITHOCTh THOPHUAO0IOTHYECKOT0 METOa N3YUCHHS HACJICICTBEHHOCTH;

— 3aKkoHbI MeHpaens;

— 3akoH Moprana.

VYyamuecs 10KHBI YMETh:

— HWCIOIB30BaTh MIPH PEIICHUHM 3aJ]1a4 TEHETUYECKYIO0 CUMBOJIHKY;

— COCTaBJIATh TEHOTHUIIBI OPTaHW3MOB Y 3alIMCHIBATh UX TaMETHI;

— CTPOUTh CXEMbl CKpEIMBaHUs NPU HE3aBUCUMOM M CLEIUICHHOM HAaclieI0BaHUH,
HaCJIeJIOBAHUM CIETIJIECHHOM C IOJIOM;

— CYIIIHOCTh T€HETUYECKOr 0 ONPEACIICHUS 10JIa Y PACTCHUN U )KUBOTHBIX;

— XapaKTepU30BaTh N'€HOTHUII KAK CUCTEMY B3aUMOJICHCTBYIOIIMX T'€HOB OPraHu3Ma;

— COCTaBJIATh IPOCTEHUIINE POIOCTOBHBIE U PEIaTh FTEHETUYECKUE 3a1a4H.

Tema 3.2. 3aKOHOMEPHOCTH U3MEHYUBOCTH (6 1)

OcHoBHBIE (OPMBI U3MEHYMBOCTH. | E€HOTHUNHMYECKass H3MEHYMBOCTh. Myranuu. 3HavyeHue
MYTaIMi U1 TPAKTHUKU CEIbCKOro X03siicTBa U Ouorexnonoruu. KomOuHaTuBHAs N3MEHUNUBOCTb.
OBONIIOLIMOHHOE ~ 3HAU€HHE  KOMOMHATHBHOM  M3MEHUYMBOCTH.  (DeHOoTUNUYecKas, WU
MOJU(pUKAIIMOHHAs, U3MEHUYMBOCTh. PONb yClOBHMI BHEIIHEH cpeibl B Pa3sBUTUU U IMPOSBICHUU
IIPU3HAKOB U CBOMCTB.

JlemoHCTpanus

e Ilpumepsl MoauUKaIMOHHON U3MEHYUBOCTH.

[TpakTuyeckue pabOTHI:

1. IloctpoeHue BapHallMOHHOW KPUBOW (pa3Mepbl JIMCThEB PACTEHUN, AHTPOIOMETPUUYECKUE
JTAHHBIE YYaIUXCsl).

[IpeameTHBIC pe3ynbTaThl 00YUCHUS
VYuyamuecs qOKHBI 3HATD:

— BUABI USMCHYUBOCTHU U pa3JINYUA MCIKAY HUMMU.

HL-\VMEeTER "
bl yiviC T b
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— pacro3HaBaTh MYTAIlMOHHYIO H KOMOMHATHBHYIO H3MEHUYHBOCTb.
Tewma 3.3. Cenekuusi paCT€HUM, )KUBOTHBIX U MUKPOOPTaHU3MOB (4 u)

[{eHTpbl MPOUCXOXKACHUS W MHOrooOpaszusi KyIbTYypHBIX pacTeHuil. CopT, Mmopoja, MTamM.
Meroabl CeNeKuu pacTeHUl U )KUBOTHBIX. [JOCTH)KEHHSI 1 OCHOBHBIE HAIIPaBJIEHUSI COBPEMEHHOU
CeJIeKIIMM. 3HAu€HUEe CeNeKIHUHU [UIsi Pa3BUTHUA  CEIbCKOXO3SIICTBEHHOIO  IMPOW3BOJICTBA,
MEIUITUHCKON, MUKPOOHOJIOTMUECKON U APYTUX OTpaciieil MTPOMBIITUICHHOCTH.

JlemoHCTpanus

e (CpaBHUTENBHBIN aHAINU3 NOPOJ TOMAIIHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX pacT€HUH U
UX JUKUX IPEIKOB.

e Komiekuu u npemnaparbl COpTOB KYIbTYPHBIX PAaCTeHUH, OTIIMYAIOIIUXCS HauOOINbIIeH
IIJIOIOBUTOCTBIO.

[IpenmeTHbIE pe3yabTaThl 00yUeHUs

VYyammecs 10JKHBI 3HATH:

— METOJBI CCIICKIINH;

— CMBICT ¥ 3HaYCHUE SIBJICHUS TeTEPO3KUCa U MOTUTIIIOUTUH.

Yyamuecst 10JKHbBI YMETh:

— OOBSCHATh MEXAHW3MBI Iepeladyd IPU3HAKOB W CBOWCTB W3 IIOKOJICHUS B TOKOJICHUE H
BO3HUKHOBEHHUE OTJIMYUIN OT POAUTEIBCKUX POPM Y TOTOMKOB.

MertanpeaMeTHble pe3ynbTaTbl 00yUeHUs

Yyamuecs TOJKHBI yMETh:

— J1aBaTh XapaKTePUCTUKY ICHETHYECKUM METOaM U3YUeHHST OMOJIOTHYECKUX 00BEKTOB;

— paboTarth ¢ Y4eOHHKOM, pabouei TeTpaapio M JUJAKTUUYECKUMU MaTepHaIaMu;

— COCTaBJIATh KOHCIEKT maparpada ydeOHIKa JI0 |/WIH TTOoCTIie H3y4eHUsT MaTepralia Ha YPOKe,

— pa3pabaThIBaTh IJIaH-KOHCIIEKT TEMbI, HCIIOJIb3Ys Pa3Hble HCTOUHUKHU HH()OPMALIHH;

— IFOTOBUTH YCTHBIE COOOIIEHUS U MUChMEHHBIE pedepaThl Ha OCHOBE 00OOIIEHUs MaTepuana
yueOHHMKA U IOMOTHUTEIBHON JTUTEPATyPhL;

— MOJIb30BaThCS MMOUCKOBBIMU crcTeMaMu VIHTepHeTa.

Paznen 4. OBomtonus xuBoro mupa Ha 3emiie (21 4)

Tema 4.1. MHoroob6pa3ue XHMBOro MUpa. YPOBHU OpraHU3allMd U OCHOBHBIE CBOMCTBA JKUBBIX
opranu3mMos (2 1)

VYpOBHU OpraHu3alMy KU3HU: MOJIEKYISIPHO-TeHETUUECKUH, KIETOUHBIN, TKaHEBbIi, OpraHHbIH,
OpraHU3MEHHBIA, TOMYJAIHMOHHO-BUJIOBOM, OuoreomneHornueckuii u OuochepHbiii. EmuHCTBO
XUMHYECKOTO COCTaBa >KMBOH MaTCprK; OCHOBHBIC I'PYIIIIbI XUMHWYCCKUX 3JICMCHTOB W MOJICKYII,
oOpasyromue XuBoe BemiecTBO Ouocheprl. KiierouHoe cTpoeHHe OpraHu3MOB, HACETSIOIMINX
3emito. OOMeH BeUIeCTB M caMOperyssius B Ouonornyeckux cucremax. CaMOBOCIIPOU3BEICHHUE;
HACJICACTBCHHOCTh M M3MCHUYMBOCTL KaK OCHOBa CYHICCTBOBAHUA JKUBOH MaTCpHu. Poct m
pazButue. Pazmpaxxumoctb; ¢GOpMBI HM30MpATENbHOM peakluu OpraHU3MOB Ha BHEIIHHE
BO3/ICHCTBHSI. PUTMMYHOCTH MPOLIECCOB JKU3HEACATENbHOCTH; OHOJOIMYECKHEe PHUTMBI U HX
3Ha4YeHue. J[MCKPEeTHOCTh KUBOI'O BELIECTBA U B3aMMOOTHOIIEHUS YaCTH U LEJIOro B OMocucTeMax.
DHEpPro3aBUCUMOCTh JKUBBIX OpPraHu3MoB; (opmbl mnoTrpedinenus »Hepruu. lLlapcTBa xuBOI
IPUPOJIBL;, KpaTKas XapaKTePUCTHKA €CTeCTBEHHOM CHCTEMbl KIACCH(PUKAIMU )KUBBIX OPraHU3MOB.
Bunosoe paznoobpasue.

JlemoHCTpanus
@ pvﬂll[i OTH A KA IO e CTrH VE TRV IO LA D CTR '\II'YJDf\T\; TNHOHADOARKL
\/A\JLVADI’ ULPMIA\“LUJ_L\XIU ULIJJ A B Hul Lguvau ZIXYTDOUYI 111,1111.1\1/41;1
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[IpeameTHbie pe3ynbTaThl 00yUEHUS

Yuamuecs JOJDKHBI 3HATh:

— YPOBHU OpraHu3aluy KUBOW MaTEpPUH U HAYYHBIE AUCIUIUIMHBI, 3aHUMAOIINECS N3yYEHUEM
MIPOLIECCOB KU3HEAECATEIIBHOCTH Ha KAXKJIOM U3 HUX;

— XMMHUYECKUH COCTaB KMBBIX OPraHU3MOB;

— pOJIb XUMHUYECKHX JIEMEHTOB B 00pa30BaHUM OPTAHHMYECKUX MOJICKYIT,

— CBOMCTBA HUBBIX CUCTEM U OTJIMYUE UX MPOSBJICHUN OT CXOIHBIX MPOLIECCOB, MPOUCXOASAIINX
B HEKUBOM IIPUPOJE;

— LapCcTBa )KUBOM MPUPOJIbI, CUCTEMATUKY U MPEICTABUTENIEH pa3HbIX TAKCOHOB;

— OPUEHTHUPOBOYHOE YHCJIO W3BECTHBIX BHUJOB JKMBOTHBIX, pAaCT€HUM, TpPUOOB U
MHUKpPOOPTaHHW3MOB.

VYyamuecs 10MKHbI YMETh:

— JlaBaTh OIPEICICHUSl YPOBHEM OpraHu3alMu >KUBOI'O M XapaKTepHU30BATh IPOLIECCHI
JKU3HEICSITENLHOCTH Ha KaXKJOM M3 HUX;

— XapaKTepHu30BaTh CBONCTBA JKUBBIX CUCTEM;

— OOBACHATDH, KaK MPOSIBIISIIOTCS CBOKWCTBA KUBOT'O HAa KAXKJIOM U3 YPOBHEH OpraHU3allNM;

— NPUBOJIUTh  KPATKYI0  XapAaKTEPUCTHKY HMCKYCCTBEHHOM M  €CTECTBEHHOW CHCTEM
KJIACCU(DUKAITNN KUBBIX OPTaHU3MOB;

— OOBSCHATD, TOYEMY OPTaHU3MBI OTHOCST K Pa3HBIM CUCTEMATHYECKUM TPYIITIaM.

Tema 4.2. PazButue OM0JI0THH B JOAAPBUHOBCKUH Tepro (2 1)

Passumue 6uonocuu 6 ooodapsunosckuii nepuod. locnoocmeo 6 uayke npedcmasieHuili 06
«USHAYATLHOU YenecooOpa3HOCmMuy U HeUIMeHHOCmU JHcusot npupoovl. Pabomer K. Jlunnes no
cucmemamuxe pacmeHuil u Hcusomuvix. Jeontoyuonnas meopusi XK. b. Jlamapka.

JleMoHcTpanus

e buorpaduu yu€HbIX, BHECIIMX BKJIAJ B Pa3BUTHE SBONIONUOHHBIX Haed. JKusHp u
nesrenbHOCTh K. b. Jlamapka.

Tema 4.3. Teopus Y. [lapBrHa 0 MPOUCXOKISHUH BUIOB ITYTEM €CTECTBEHHOTO 0TOOpa (5 1)

[Ipenmocbuiku BO3HUMKHOBeHUs ydenus: Y. JlapBuHa: NOCTHKEHHUS B 00JacTH €CTECTBEHHBIX
HayK, dKkcneauimonHbiii Marepuan Y. /lapsuna. Yuenune Y. JlapBuaa 00 MCKYCCTBEHHOM OTOOpE.
VYuenune Y. JlapBuHa 0 ectecTBeHHOM oTOOpe. Bum — smeMeHTapHas IBONIOIMOHHAS €IMHUIIA.
BceoOuas mnauBuayaibHas U3MEHUYMBOCTh W M30BITOYHASsI YHMCIEHHOCTHh MOTOMCTBa. bopnba 3a
CYIIIECTBOBAaHUE M €CTECTBEHHBIN OTOOP.

JleMoHCTpanus

e buorpadpus Y. [lapsuna. Mapmpyr u KoHKpeTHble Haxonku Y. JlappuHa BO Bpems
MyTEeIeCTBUS Ha Kopabie «buriby.

[IpenmeTHbIe pe3yabTaThl 00yUEHUs

VYyamuecs 10JKHBI 3HATh:

— MPEACTABJICHUSI €CTECTBOMCIBITATENEH JOJAPBUHOBCKOM HSMOXH O CYIIHOCTH JKHBOM
IIPUPOLBL;

— B3 Abl K. JInHHEs Ha cucTeMy »KUBOTO MUPA;

— OCHOBHBIE MONOXEHUS d3BomouuoHHON Teopun JK. b. Jlamapka, €€ TMO3UTUBHBIE W
oIMOOYHBIE YEPTHI;

— yuenue Y. /lapBuHa 00 HCKyCCTBEHHOM 0TOODE;

— yuenue Y. JlapBuHa 0 eCTECTBEHHOM OTOOpE.

VYyamuecs 10JKHBI yMETh:

— OlIEHMBATh 3HaueHue HBoMoIMoHHoN Teopun K. b. Jlamapka st pa3Butust OMonoruu;

— XapakTepu30BaTh NPEANOCHIIIKM BOSHUKHOBEHHS IBONIFOLIMOHHON Teopun Y. JlapBuHa;
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— XapaKTepu30BaTh NPUYNHBI OOPHOBI 3a CYIIECTBOBAHMUE;

— OIpeNeNATh 3HaYeHNEe BHYTPUBHIOBOM, MEXBHUI0BOIH OOPHOBI 32 CyIIecTBOBaHNE U OOPHOBI €
abnotnyeckuMu (pakToOpamMu Cpesbl;

— JIaBaTh OLIEHKY €CTECTBEHHOMY OTOOPY KaK pe3yibTaTy O0pbOBI 3a CyIIeCTBOBaHHE.

Tema 4.4. TlpucnocobIeHHOCT, OPraHU3MOB K YCIIOBHSIM BHEIIHEH cpenbl Kak pe3yiabTaT
JIEHCTBUSI €CTECTBEHHOr0 0TOO0pa (2 1)

[IpucnocoOutenbuple 0ocobeHHOCTU cTpoeHUs. [IoKpOBUTENbCTBEHHAs OKpacKa MMOKPOBOB Teja:
CKpBIBaroIIasi OKpacka (OAHOTOHHAs, JBYTOHOBAas, PAcCwWICHSIOMAs W Jp.); HpeaocTeperaromas
okpacka. Mumukpusa. IlpucnocoOuTenbHOE TIOBEJIEHUE JKHUBOTHBIX. 3a00Ta O TIOTOMCTBE.
Ousnonornyeckue anantanui. OTHOCUTEIBHOCTH MPUCTIOCOOIEHHOCTH.

JlemoHCTpanus

e lmmocTpanuu, AEMOHCTPUPYIOLIUE CTPOCHHE TeNa JKUBOTHBIX U PACTUTEIBHBIX
OpPraHHW3MOB, 00€cleynBalolue BbDKUBAHME B THUINHMYHBIX JUIS HHUX  YCIOBHSIX
CYIIECTBOBAHUS.

e [lpumepsl pa3nUYHBIX BUI0B MOKPOBUTEIHCTBEHHON OKPACKU Y KUBOTHBIX.

JlabopaTopHbie paboThI
OO6cyxeHue Ha MOAETISX POJU IMPUCTIOCOOUTENHLHOTO MMOBEJCHHUSI )KUBOTHBIX.
[IpenmeTHBIE pe3yabTaThl 00yUEHUs

VYdammuecs 10MKHbI 3HATh:

— THUIBI TTOKPOBUTEIILCTBEHHOM OKPAaCKM (CKpbIBAaIOIasd, MPeAOCTEperaromias) U ux 3HaYCHHE
JUIS. BBDKMBAHUS;

— OOBSACHATH OTHOCUTEJIBbHBIN XapaKTep NPUCIOCOOJICHU;

— 0COOEHHOCTH MPUCTIOCOOUTETBHOTO TOBEACHHUSL.

VYyamuecs 10JKHBI yMETh:

— MPUBOAUTH MPUMEPHI MPUCTOCOOUTENHFHOT'O CTPOEHUS Teja, MOKPOBUTEIbCTBEHHON OKPAaCKH
IIOKPOBOB U IOBEJCHUS JKUBBIX OpPIraHU3MOB.

Tewma 4.5. MukpoaBomtonus (2 4)

Bun xak reHeTHYecKH M30JMPOBAHHAs CHCTEMA; PEIPOIYKTUBHAS H30JISHA U €€ MEXaHH3MBI.
HOHy.]'I?[III/IOHHaH CTPYKTYypa BHOA, SKOJIOTMYCCKHUE U I'CHCTUUCCKUC XAPaKTCPHUCTHUKU HOHynSIHHﬁ.
[Honmynsiuust — sneMeHTapHas 3BOMIOLMOHHAs eauHuua. [lyth u CcKopocTh BUA000pa3OBaHMS;
reorpadguueckoe 1 SKOJIOrHIeCKOe BUI000pa30BaHNUE.

JlemoHCcTpanus

e (CxeMbl, WJUTIOCTPUPYIOIINE MPOIIECcC TeorpaduuecKkoro BUA000pa3oBaHMUs.

e JKuBple pacTeHMs] U JKUBOTHBIE, TepOapuu UM  KOJJICKLIHH, TTOKA3bIBAIOLINE
WHIUBUAYAIbHYI0 M3MEHYMBOCTH M Pa3HOOOpa3He COPTOB KYyJIbTYpHBIX pPacTeHU H
MOpPOJT TOMAIIHUX XUBOTHBIX, & TAKXKe Pe3yIbTaThl IPUCIIOCOOJEHHOCTH OpPraHU3MOB K
cpenie OOMTaHUs U pe3yIbTaThl BUA0O0Opa30BaHUS.

[IpakTueckue padbOTHI:

1. U3ydenue mpucHocoOIeHHOCTH OPraHU3MOB K cpejie OOUTaHus .

2. W3yyeHue U3MEHYHMBOCTH, KDUTEPHEB BHIIA, PE3YJILTATOB HCKYCCTBEHHOIO 0TOOpA Ha COpTax
KYJIbTYPHBIX PACTEHHMIA .

[IpenmeTHbIE pe3yabTaThl 00yUeHUs

VYuyamuecs qOKHBI 3HATD:
— 3Ha4YeHue 3a00THI O IOTOMCTBE JISI BEDKUBAHUS,
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— CYIIHOCTh T€HETHYECKHUX TPOIIECCOB B MOMYJISIIHAX;

— (hopMBI BHI000pa30BaHMUSL.

VYyamuecs 10MKHBl YMETh:

— OOBSICHATh MPUYMHBI pa3JelieHUuss BHUJIOB, 3aHUMAIONIUX OOIIMPHBIA apeas OOWTAaHUS, HA
MOMYIISALINY;

— XapaKTepU30BaTh MPOIECC IKOIOTHUECKOro U reorpaduyeckoro BUI1000pa30BaHNuS;

— OIIGHMBaTh CKOPOCTh BHJI000pa30BaHUS B PA3IUYHBIX CHUCTEMATHYCCKUX KaTETOPUIX
KUBOTHBIX, PACTEHUH U MUKPOOPTAaHHU3MOB.

Tema 1.6. buonornuecku nocnenctsus agantauud. Makpossosnonus (3 )

I'naBHbIE HanpaBIEHUS 3BOIIOIMOHHOrO Mpolecca. bruonornueckuii nporpecc U OMOIOrHUECKU
perpecc  (A. H. CeBepuioB). Ilyru pgoctuxkenus Ouosoruueckoro rmporpecca. OCHOBHBIC
3aKOHOMCPHOCTHU J3BOJIIOIHU: JUBCPICHIMWA, KOHBCPIrCHIUSA, MNAPAJIICIU3M. HpaBI/IJIa SBOJIOIINHU
Ipynn  OpraHu3MoB.  Pe3ynbTaTel  3BONIOLMHU:  MHOroo0Opasue  BHUJOB,  OpraHuYecKas
11eJ1eCO00Pa3HOCTb, TOCTENIEHHOE YCI0XKHEHNE OpraHU3aI1H.

JeMoHcTpanus

e [lpuMepbl TOMOJIOTMUHBIX U aHAJOTHYHBIX OPraHOB, UX CTPOCHUS M MPOUCXOKJICHUS B
OHTOTEHE3E.

e (CXeMbl COOTHOLICHUS MyTel MPOrpecCHBHON OMOIOTHYECKON 3B OJIOIIH.

e Marepuaibl, XapakTepU3YIOIIHUE NIPEACTAaBUTEIEH KUBOTHBIX U PACTCHUHN, BHECEHHBIX B
KpacHyro KHUI'y 1 HaxXOJAIIMXCS TI0JT OXPaHOH roCcy1apCTBa.

[TpenmeTHbIC pe3ynbTaThl 00YUYCHUS

VYdarnumecs TOJKHbI 3HATH:

— TJIaBHBIC HAIMPABJICHUS SBOJIOIUHU: OMOJIOTHUECKH I MPOrpecc U OMOIOTHYECKHIA perpecc;

— OCHOBHBIC 3aKOHOMEPHOCTH SBOJIIOIIUH: TUBEPTCHIINIO, KOHBEPTEHIIHIO M MApaJICITU3M;

— PEe3yNbTaThI DBOJFOIHH.

VYyamuecs 10KHBI YMETh:

— XapaKTepu30BaTh  MYyTH  JIOCTIDKEHUS  OWOIIOrMYecKoro  mporpecca:  apoMopdos,
UIM0AIANITAIIUIO ¥ OOIIYIO JICTCHEPAIIHIO;

— MPHUBOAUTH MPUMEPBI TOMOJIOTMYHBIX U AHAJIOTHYHBIX OPTaHOB.

Tema 4.7. Bo3nukHOBeHUE )XU3HU Ha 3emiie (2 )

Opranvueckuii MUp Kak pe3yibTaT 3BOMIOUMU. BO3ZHMKHOBEHHE M pa3BUTHE JKU3HU Ha 3eMile.
Xumuueckuil, mnpeadOuonorndeckuii (teopus akaaemuka A. M. Onapuna), OHOIOTMYECKUl H
COLMAJIBHBIN JTallbl Pa3BUTHUS KUBOM Marepuu. DUIOreHETUYECKHE CBSI3M B JKUBOU IIPUPOJIE;
€CTEeCTBEHHAsI KIacCU(UKAIUS )KUBBIX OPTaHU3MOB.

JlemoHCcTpanus

e (CxeMbl BO3HHKHOBEHHS OJHOKJICTOYHBIX JYKApHUOT, MHOI'OKJIICTOYHBIX OPraHU3MOB,
Pa3sBUTHUA HAPCTB paCTeHI/Iﬁ U )KNBOTHBIX.

[IpeameTHBIC pE3yabTaTHI O0YUEHUS

VYyamuecs 10JKHBI 3HATh:

— teoputo akajgemMuka A. 1. OnapuHa o NporCcX0KI€HUH )KU3HU Ha 3eMJle.

Yuaimuecst 10JKHBI YMETh:

— XapaKkTepu30BaTh XUMUYECKUN, MPETONOTOrHYECKIH, OMOTOTHYECKUI U COLMAIbHBIA ATAITbI
Pa3BUTHSL KUBOM MaTEpUU.

Tema 1.8. Pazutue xwu3nu Ha 3emiie (3 9)

PasButne xu3HM Ha 3emile B apXEMCKyH0 M MPOTEPO30MCKYIO 3pbl. [lepBbie cienpl )KU3HU Ha
3emse. [losiBneHne BceX COBPEMEHHBIX THIIOB OECIO3BOHOYHBIX JKMBOTHBIX. [lepBble XOpioBbIE.
Pa3Butne BomHbIX pacTeHuil. Pa3BuTme xu3HU Ha 3emiie B Majie030McKyro 3py. llosiBaeHue u
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PaCTCHUA. Bo3HukHOBEHNE IT03BOHOYHBIX: pI)I6I>I, 3€MHOBO/IHBIC, MPCCMBIKAIOIINUECCA. Pa3zBurne
KU3HU Ha 3emiile B ME3030HCKYI0 M KallHO30icKylo 9pbl. [losBieHHEe M pacnpocTpaHeHue
MOKPBITOCEMCHHBIX paCTeHI/If/’I. Bo3nukHoOBeHHE IITHUID 1 MJICKOIIMTAKOIUX. IlosiBiienue n PasBUTUC
npumatoB. [Ipoucxoxaenue udenoBeka. MecTo uenoBeka B *KUBOM mpupoje. CucTeMaTHYecKoe
noJjoXkeHue Buaa Homosapiens B cucreme >KMBOTHOro Mupa. [Ipu3HaKu M CBOMCTBA YEIOBEKa,
MO3BOJISIFOLIME OTHECTH €r0 K Pa3jIM4YHbIM CUCTEMAaTUYECKUM I'PYIaM [apcTBa )KUBOTHBIX. CTaiun
SBOJIIOIIMM YeNIOBEeKa: JPEBHEUIINI 4YelOBEK, IPEBHUN YENIOBEK, MEpPBbIE COBPEMEHHBIC IOJIH.
CBoiicTBa ueoBeKa Kak OMOiormueckoro Bujaa. IlomymsmnoHHas cTpykTypa Buaa Homosapiens;
YeJIOBEUYECKHE pachl; pacooOpa3zoBaHue; €MHCTBO MPOUCXOXKIEHUS pac. AHTHHAay4Hasl CYIIHOCTh
pacuzma.

JlemoHCTpanus

e Penponyknuu kaptuH 3. bypuana, orpaxaromux ¢ayHy U ¢IOpy PpasziIHYHBIX 3p H
HEPUOJIOB.

e (CxeMbl pa3BUTHsI LIAPCTB KUBON IPUPOBL.

e (OKaMEHEIOCTH, OTIIEYaTKU PACTCHUH B IPEBHUX MTOPOJIAX.

e Mopenu CKeNneToB 4eI0BEKa U MI03BOHOYHBIX KUBOTHBIX.

[IpeameTHBIC pE3yIbTATHI O0YUEHUS

VYyamuecs 101KHbI 3HATh:

— 3Tamnbl Pa3BUTHS )KUBOTHBIX U PACTEHUN B pa3JIMUHbIC MEPUO/IbI CYIIECTBOBAHUS 3EMJIH.
VYyaimuecs 10JKHBI yMETh:

— OIKCHIBATh Pa3BUTHE )KM3HU Ha 3€MII€ B ApXEICKYIO U TPOTEPO30MCKYIO PHI;

— OIKCHIBATh PAa3BUTHUE )KM3HU HA 3EMJIE B AJIE030MCKYIO 3DY;

— OMKCHIBATH PA3BUTHUE KU3HHU HA 3eMJie B ME3030MCKYIO 3pY;

— OMUCHIBATh PA3BUTHE KU3HU HA 3eMJI€ B KAalHO30MCKYIO 3pYy.

[IpenmeTHbIe pe3ynbTaThl 00yueHus 4 pasaena

VYuyamuecs NOKHBI 3HATD:

— JBIKYIIUE CUJIBI aHTPOIIOT€HE3A;

— CUCTEeMaTHYECKOE MOJ0KEHHUE YEJI0BEKa B CUCTEME KUBOI'O MUPA;

— CBOICTBA Y€JI0BEKA KaK OMOJIOrHYECKOr0 BHUIA;

— DTambl CTAHOBJICHHS YEJI0BEKA KaK OMOJOrHYECKOro BHA;

— packhl YeI0BEKa M UX XapaKTePHbIE OCOOCHHOCTH.

VYyammecst 10JKHBI yMETh:

— XapaKTepU30BaTh POJIb MPIMOXOXKIACHHS, PA3BUTHSI TOJIOBHOT'O MO3Ta M TPyZa B CTAHOBJICHUHU
YEeJI0BEKA;

— OIIPOBEPraTh TEOPUIO pacu3Ma.

MeramnpeameTHble pe3yinbTaThl 00y4eHUs

VYuyamuecs: 10MKHbI YMETb:

— paboraTh ¢ yueOHUKOM, paboyel TeTpaabio U AUJAKTHUYECKUMH MaTepuallaMy;

— COCTaBIIATh KOHCIIEKT naparpada yaeOHHUKa 10 U/WUITH TIOCIIe U3YYCHHUST MaTepralia Ha YPOKE;

— pa3pabaThIBaTh TUIAH-KOHCTICKT TEMBI, HCITONB3Ys pa3HbIe HICTOYHUKN MH(OPMAITIH;

— IrOTOBUTH YCTHBIE COOOIIEHUS U MUCbMEHHBbIE pedepaTsl, UCIOIB3YS HH(pOpMaILHIO yyeOHHKa
U JIOTIOJTHUTENIbHBIX HCTOYHHUKOB;

— TOJIK30BATHCS TTOMCKOBBIMH CUCTEMaMu VIHTepHeTa;

— BBINOJIHATH JJAOOpaTOPHBIE PaOOTHI MO/ PYKOBOJICTBOM YUHTEIIS;

— CPaBHHUBATh MNPEACTaBUTENCH Pa3HBIX TPYNI PACTEHUH M KUBOTHBIX, J€IaTh BBIBOABI HA
OCHOBE CPaBHEHHUS;

— OLIEHUBATh CBOICTBA MOPO/I JOMAIIHUX KUBOTHBIX U KYJIbTYPHBIX PACTEHHH 110 CPAaBHEHHUIO C
JUKUMHU IIPEKaMH;

— HaxoIuTb HMHGPOPMALUIO O Pa3BUTUM PACTEHUMH M KHUBOTHBIX B HAy4YHO-IIOMYJSPHOM
auTepaType, OMOJIOTMYECKUX CIIOBapsSX W CIPABOYHUKAX, aHAJTM3UPOBATh W OIICHWUBATh €€,
NEPEBOUTH U3 OHOW (YOPMBI B IPYTYIO;

— CpPaBHHBAaTh M COMNOCTaBIATh MEXAY COOOH COBPEMEHHBIX M HCKOIAEMBIX >KHBOTHBIX

N3VIEeHHBEEX-TaKCOHOMUYCCKHUX-FO VI
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— MCIOJIb30BAaTh MHAYKTUBHBIN U 1€ yKTUBHBIN ITOAXO/bI IPY U3Y4EHUU KPYITHBIX TAKCOHOB;

— BBUSIBJIATH TMPHU3HAKH CXOACTBA W DPAa3IM4Ms B CTPOEHUH, O0Opa3e >KU3HU U TOBEICHHUH
JKUBOTHBIX U YEJIOBEKA;

— 0000111aTh 1 JeNaTh BHIBOJIBI IO U3YUYEHHOMY MaTepHuaiy;

— MPEICTABIATh U3YYEHHBI MaTEPUAIl, UCIIOJIb3Ys. BOSMOKHOCTU KOMIIBIOTEPHBIX TEXHOJIOTUH.

Pa3nen 5. B3aumoorHomenus opranusma u cpesbl. OCHOBBI 3K0JIOTUH (5 1)
Tema 5.1. buocdepa, e€ crpykrypa B pyukuuu (34)

buochepa — xuBas obGomouka mianerel. CtpykTypa Omocdepsl. KommoHeHTB Owmochepsr:
JKUBOE BEIICCTBO, BHJIOBOM COCTaB, pazHooOpasuWe W BKJIAJI B Omomaccy. BHMOKOCHOE M KOCHOE
BemecTBo Ouochepnl (B. M. Bepuanckuii). KpyroBopor Bemects B mpupoac. EcTecTBeHHEBIC
coO0IIeCTBa JKUBBIX OpraHu3MoB. buoreorieHo3bl. KoMmoHeHThI OMOreoIeHo030B: MPOIYICHTHI,
KOHCYMEHTBI, PEIYIICHThI. BHOIIEHO3bI: BUAOBOE pa3HOOOpa3ue, MIIOTHOCTh MOMYJIAIuiA, Ornomacca.
Abnotnueckne (akTtopel cpenbl. Pombs Temmeparyphl, OCBEHMIEHHOCTH, BIAXHOCTH W JPYTHUX
(akTOPOB B JKH3HEACATCIIBHOCTH COOOIISCTB. VIHTEHCHBHOCTH JACHCTBUS (DaKTOpa CpEIbI;
orpaHnuMBamonuii  gakrop. BsaumonelictBue (GaxKTOPOB Cpeabl, MPEAENIbl BBIHOCIUBOCTH.
buotnueckue dakTopbl cpenpl. Llemu M ceTH nUTaHUSA. DKOJOTMYSCKHUE IHPaAMHUIbI: YHUCE,
ouomaccel, 3Heprun. CMeHa OmoreHo30B. [IpuunMHBI CMEHBI OMOIIEHO30B; (POPMUPOBAHUE HOBBIX
coobmiecTB. DopMbI B3aMMOOTHOIICHHH MEXIy oOpraHu3Mamu. I[lO3UTHUBHBIE OTHOIICHUS —
CUMOMO3:  MyTyalm3M, KOomepanus, KOMMEHCAIU3M. AHTHOMOTHYECKHE  OTHOIICHUS:
XUITHUYECTBO, NTApa3uTU3M, KOHKYpeHIUs. HelTpalbHble OTHOIIICHUS — HEUTPaTU3M.

JlemoHCTpanus

e (CxeMbl, WUTIOCTPUPYIOLIUE CTPYKTYPY OHOChEephl U XapaKTepU3YIolue e€ OTIeIbHbBIC
COCTaBHBIC YACTH.

e Tabnuibl BUIOBOTO COCTaBa M pa3HOOOPA3Hs KUBBIX OPTraHU3MOB OHOC(hEPHI.

CXxeMbI KpyroBOpoTa BEIIECTB B IIPUPO/IC.

e KapThl, OTpakarolye TreolIOTMYECKyI0 HCTOPHI0 MAaTepUKOB, PACIPOCTPAHEHHOCTh
OCHOBHBIX OMOMOB CYIIIH.

o JIlnaduapMbl 1 kKuHOGUIBEMBI «brochepar.

e [IpuMepsl ciMOM03a MEXTy ITPEACTABUTEISIME PA3IUIHBIX IAPCTB KUBOH MPUPOJIBL.

[TpakTuyeckue paboOTHI:

1. CocraBnenue cxem nepeady BELIECTB U SHEPruu (Lerei IUTaHusA) .
2. Visydenue u OnMCcaHue SKOCHCTEMBI CBOECH MECTHOCTH, BBISBICHHE TUIIOB B3aUMOJCHCTBHS
PasHBIX BUJIOB B JAHHOI 2KOCHCTEME .

[IpenmeTHbIE pe3yabTaThl 00yUeHUs

VYuyamuecs qOKHBI 3HATD:

— OIpe/ieNIeHne TOHATHSI «Onochepay, «IKOIOTHUI», KOKPYKAIOIIas CpeIay, «cpeaa OOUTaHu,
«MPOAYUEHTHI», KKOHCYMEHTBDY, «PETYLICHTHI;

— CTPYKTYPY M KOMIIOHEHTBI OHOC(hEPHI;

— KOMIIOHEHTBI JKMBOI'O BEIIECCTBA U €0 (DYHKIUH;

— KJIacCU(UIIUPOBATH IKOIIOTHUECKUE (PAKTOPHI.

Vuamuecs n0DKHBI YMETh:

— XapaKkTepu30BaTh OMoMaccy 3eMiI, OMOJIOIMYECKYIO IPOYKTHBHOCTD;

— OIHUCHIBATh OMOJIOrMYCCKHUE KPYTOBOPOTHI BEIIESCTB B IIPUPO/IC;

— OOBSCHATH NCHCTBHE A0MOTHYECKUX, OMOTHYCCKUX M aHTPOIIOI'CHHBIX (DaKTOPOB;

— XapaKTECpuU3oBaTb M pPa3inuydaTb OSKOJIOTHYCCKHUE CUCTEMBI — 6I/IOFeOHeH03, 6I/IOIIeHO3 u
arponcHo3s;
— PaCKpPBIBATh CYIIIHOCTh M 3HAYCHUC HpI/IpO CaMOpPECT YIS,
OHUCHBaATL HPhOHECC-CMEeHbI OOHEeHOROR A CTAHORAECHIASI- HDT r\r\ THBEX CcCOOOHIeCTR:
HACThIbAThHpoOHTOCT-TVCbl 0o o505 1t BOCCTAaHOBACHIST HPpoAnbiA- CO00IHCUT 5,
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— XapakTepu3oBarh (HOPMBI B3aMMOOTHOIICHUN MEXIy OpraHU3MaMHu: CHMOMOTHYECKHE,
AHTUOMOTUYECKHUE U HEUTpaJIbHBIE.

Tema 5.2. buocdepa u gyenoBek (2 1)

[Tpupoanbie pecypchl M HX HCIOIb30BaHHWE. AHTPONOreHHBbIE (DAaKTOphl BO3JECUCTBUS Ha
OuOIIeHO3B! (POJIb YeNOBEKa B MPUPOJE); MOCIEICTBUS XO3SIMCTBEHHOM NEATEIbHOCTH 4YeIOBEKa.
[TpobseMbl paloHANbHOIO MPUPOIONONb30BAHUS, OXpaHbl MPUPOJIBI: 3alllUTa OT 3arpsi3HEHUH,
COXpaHEHHUE ATAJIOHOB U MaMSATHUKOB MPUPO/IbI, O0eCIieueHre MPUPOAHBIMU PECYpPCaMU HACETICHUS
IUTAHETHI.

JlemoHCTpanus
e KapTsl 3a10BEIHBIX TEPPUTOPUI HAIIEN CTpPaHBbI.
JlaboparopHbie paboOThI
AHaJIU3 U OLIEHKA TTOCIIEICTBUMN EATEIbHOCTH YEIOBEKA B SKOCHCTEMAX .
[IpenmeTHbIE pe3yabTaThl 00yUEHUS

Yuamuecs JOJDKHEI 3HATD:

— aHTPONOreHHBIC (DaKTOPHI CPE/IbI;

— XapakTep BO3ACHCTBHS UenoBeka Ha buochepy;

— CITOCOOBI U METO/IBI OXPAHBI IIPUPOIBI;

— OMONOTUYECKUH U COIMAbHBIN CMBICTT COXPAHEHUS BUIOBOTO pa3HO00pa3usi OUOIIEHO30B;

— OCHOBBI PaIlHOHAIBLHOI'O IIPHPOIOIOIb30BAHMS;

— HeucyepIiaeMble U TIoYepraeMbIie PECypCHI;

— 3alOBEIHUKH, 3aKa3HUKH, Tapku Poccuu;

— HECKOJIbKO PaCTeHHUM U )KUBOTHBIX, 3aHECEHHBIX B KpacHyto kHHTY.

VYyamuecs 10KHBI YMETh:

— INPUMEHSATH HAa  IPAaKTUKE CBeJAeHHUS 00  DKOJOTMYECKHX  3aKOHOMEPHOCTSIX B
MPOMBIIIJICHHOCTH U CEJIbCKOM XO34MCTBE IS TPaBUJIBHOM OpraHu3alid JIECOBOJICTBA,
pPBIOOBOJICTBA, a TaK)Ke ISl PEIICHHs BCEro KOMILIEKCA 3a7ad OXpaHbl OKPYXKAIOMIeH Cpeapl U
palMOHAIBHOT'O IPUPOI0NOJIb30BaHUSI.

MeTtanpeMeTHbIE pe3ynbTaThl 00yUeHHS

VYyamuecs 10MKHBI YMETh:

— paboTarth ¢ y4eOHHKOM, pabodueil TeTpaapio M JUJAKTUUCCKUMU MaTepHaIaMu;

— COCTaBJIATH KOHCIIEKT maparpada ydeOHHKa 0 W/UITH TTOCTIe U3YYEHHUs MaTepraia Ha YpOKe;

— pa3pabaThIBaTh IIAH-KOHCIIEKT TEMbI, HCIIONb3Ys pa3Hble HCTOYHUKH WH(MOPMALIUY;

— TOTOBUTh YCTHBIE COOOIIEHUST M NHUCbMEHHBbIE pedepaTsl Ha OCHOBE HH(OpPMAIUU U3
y4eOHHUKa U JTOTIOJIHUTENIbHBIX HCTOYHUKOB;

— TMOJIb30BaThCS MOMCKOBBIMU cUcTeMaMu VHTepHeTa;

— n30upaTeNbHO OTHOCHUTHCA K OMOIOrnueckoil umHpopManuu, coiepiamieiics B CpencTBax
MaccoBOM MHGOpMAITHH.

JInuHOCTHBIE pe3ynbTaThl 00yUEHHS

— (opmupoBaHUE IYBCTBA POCCUHCKON T'pa)TaHCKOW HMICHTHYHOCTH: MATPUOTU3MA, JTIOOBU U
yBaxkeHus1 K OTeuecTByY, 4yBCTBA TOP/IOCTH 32 CBOIO POJIUHY;

— OCO3HaHMSs yYalllUMHUCSI OTBETCTBEHHOCTH U JloNTa niepea PoauHoi;

— OTBETCTBEHHOE OTHOIIICHHE K 00YUYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaM00Opa30BaHUIO;

— (opmupoBaHre MOTHBALIMM K OOYYEHUIO M IO3HAHHWIO, OCO3HAHHOMY BBIOOpY Oymyiiei
npodeccuu;

— ydJalmecs: JOJDKHBI CTPOUTH JAIbHEHINYI0 WHIUBHIYAJIBHYIO TPAaeKTOPHIO 0Opa3oBaHMs Ha
0a3e opueHTalUK B MUPE Mpodeccuii u mpodecCHOHATBHBIX MPEANOYTESHUIH;

— ¢dopMUpOBaHUE IETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH,
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— coOMIo/IecHue  yJalMMHCS W Tpolarafja  TOpaBuil  TOBEACHHS B TPHUPOJE,
MIPUPOJIOOXPAHUTEIBHON JEATEIIBHOCTH;

— YMEHHE PeaTN30BbIBATh TEOPETUUECKHE MO3HAHUS HA TTPAKTUKE;

— OCO3HAHME 3HAYEHWI O00pa30BaHUS JUIS TOBCEAHEBHON >KM3HU M CO3HAHHOTO BBIOOpa
npodeccuu;

— CIOCOOHOCTh y4YalIUXCs MPOBOJUTH padOTy HaA OMMUOKAMHU JUIsl BHECEHHs] KOPPEKTHB B
ycBanBaeMble 3HAHUS;

— MPUBUTH JIFOOOBH K MPHUPOJIE, YYBCTBO YBAXKEHUS K YUEHBIM, U3YYAIOIIUM >KUBOTHBIA MHUp,
Pa3BUTh 3CTETHUECKOE BOCIPUSITHE OOILEHUS C )KUBBIMH OpraHU3MaMu;

— NpU3HAHUE YYaAIIUMHUCS TpaBa KaXJAO0ro YeIOBEKAa Ha COOCTBEHHOE apryMEHTHPOBAHHOE
MHCHHC;

— I'OTOBHOCTb Y4YalIHUXCA K CaMOCTOATCIbHBIM TIIOCTYIIKaM W aKTUBHBIM I[GﬁCTBPI?[M Ha
HPUPOIOOXPAHUTEIHLHOM IIOIIPHUIIIE;

— YMEHHE apryMEeHTHPOBAaHHO U 00OCHOBAHHO OTCTaMBAaTh CBOIO TOUKY 3PCHHS,

— KPUTUYHOE OTHOIIIEHHE K CBOMM IMOCTYIIKaM, OCO3HAHHE OTBETCTBEHHOCTH 32 UX PE3YNIbTATHI,

— OCO3HAHHOE, YBQXHUTEIHHOE U J0OpOKEIaTeTbHOE OTHOIICHHE K JPYroMy 4YelOBEKY, €ro
MHEHUIO, MUPOBO33PEHHIO, KYIbTYPE;

— OCO3HAHHME BAXXHOCTU (HOPMHUPOBAHUS SKOJOTMYECKOW KYJIbTYpPhl Ha OCHOBE IpPHU3HAHUS
[EHHOCTH HU3HU BO BCeX €€ MPOSBICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOIO, OEpeKHOro
OTHOILIEHUS K OKPYKAIOUIEH CpeIe;

— YMCHHUC CJIylIaTb M CJbIIIaTb APYro€¢ MHCHUC, BCCTU IAUCKYCCHIO, YMCHHC OIICPpHUPOBATH
q)aKTaMI/I KaK U1 JOKa3aTC/IbCTBA, TaK U JJI OIIPOBCPIKCHUA CYHICCTBYIOIICTO MHCHU .

3axmouenue (1 )

3. TEMATHYECKOE INIAHUPOBAHUE

TemaTuyeckoe IJIAHMPOBAHHE MO OMOJIOTMH COCTABJIEHO C Y4eTOM padoydeil MporpaMmmbl
BOCIIMTAHMS.

Bocnumamenvnoiii nomeryuas aaHHOZO yll€6H020 npedMema 06ecnequ6aem peaiusayuro
cnedyrouwux yeneolx npuopumemos eocnumanus ooyuarowuxcs O0O0:

- pa3BUTUC HCHHOCTHBIX OTHOIIIEHUH K CEMbE KaK I'JIaBHOU OImope B ’)KM3HHU YCJIOBCKA U UICTOYHUKY
€ro CHacThs;

- pa3BUTHE IIEHHOCTHBIX OTHOUIEHHUH K TPYyAy KaK OCHOBHOMY CIIOCOOY JOCTHKEHMSI KU3ZHEHHOT O
Onaromoiydusi 4ejoBeKa, 3aJOory €ro YCHEImHOro NpOpEeCCHOHAIBHOIO CAMOOIPEICIICHUS |
OLLYIICHUS] YBEPEHHOCTHU B 3aBTPAIITHEM JIHE;

- pa3BUTHE LIEHHOCTHBIX OTHOIIEHUH K cBoeMy OTeuecTBy, CBOEH Maioi u Oonbmioi PoauHe xak
MECTY, B KOTOPOM YEJIOBEK BHIPOC U MO3HAJT MEPBBIC PAOCTH U HEYAAaud, KOTOpasl 3aBEIllaHa eMY
MpeIkaMy U KOTOPYIO HY>KHO 00eperaTh;

- pa3BUTHE LIEHHOCTHBIX OTHOLIEHUH K MPUPOAE KaK UCTOYHHUKY KH3HU Ha 3eMJie, OCHOBE CaMOro
€e CYIIECTBOBAHMS, HYKJIAIOIIEIHCS B 3allIUTE U MTOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

- pa3BUTHE LEHHOCTHBIX OTHOLICHUH K MHUPY KaK IJIABHOMY MPUHIIMIY YEJIOBEYECKOIO
OOIIEKUTHUS, YCIOBUIO KPENKOM ApYy:KObI, HajlakKMBaHHs OTHOLIECHWI C KoJleramu mno padore B
Oyayuiem 1 co3aHusi O1aronpusTHOr0 MUKpOKIMMAaTa B CBOE COOCTBEHHOM CEMbE;

- Ppa3BUTHE LIEHHOCTHBIX OTHOLICHMM K 3HAHUSM KaK HWHTEUIEKTyaJlbHOMY pecypcy,
o0ecrnieunBaroIieMy OyJyiiee 4enoBeKa, Kak pe3yJabTaTy KpOIOTIMBOIO, HO YBJIEKATEIbHOIO
yueOHOro Tpyaa,
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- pa3BUTHE LIEHHOCTHBIX OTHOIIEHUH K KyJIbType KaK JyXOBHOMY OOraTcTBY OOILECTBAa U BaKHOMY
YCIOBUIO OIIYILEHUS YEJIOBEKOM IOJHOTHI MPOXXMBAEMOW MU3HU, KOTOPOE IAal0T €My YTEHHE,
My3bIKa, HCKYCCTBO, T€ATP, TBOPUECKOE CaMOBBIPAKEHUE;

- pPa3BUTHE ILICHHOCTHBIX OTHOIUEHUH K 3J0pOBBI0 KaK 3aJIOTy JOJITOM W AaKTUBHOM MXU3HU
YeJI0BEKa, €ro XOPOILEro HaCTPOEHHUS U ONTUMHCTUYHOIO B3IJIs1a HA MUD;

- pa3BUTHE LEHHOCTHBIX OTHOIICHUH K OKPY)KAIOIIUM JIIOJIM KakK Oe3yCcIOBHOM M abCOIOTHOM
LIEHHOCTH, KaK PaBHOIIPABHBIM COLMAIIBHBIM MapTHEpPaM, ¢ KOTOPHIMH HEOOXOANMO BBICTPAaUBaTh
noOpoXKenaTeNbHble M B3aMMOMNOJIEPKUBAIOLINE OTHOLICHMS, JAIOU[Me YEIOBEKY pajoCcTh
OOIICHHSI U MTO3BOJISIONINE N30eraTh TyBCTBA OJIMHOYECTBA;

- pa3BUTHE IICHHOCTHBIX OTHOIIEHMH K caMHM ce0e Kak Xo3sieBaM CBOeH Cy/IbObl,
CaMOONPEENSIOMNUMCI U CaMOPEATU3YIOIIUMCS JIMYHOCTSIM, OTBEYAIOIIUM 3a CBOE COOCTBEHHOE
Oymytiee.

OcHOBHBIC HATIPABJICHUS BOCIIMTATEIbHOH JAEATEJBHOCTH ONpeaejeHbl B «CrpaTternu pa3BUTHUS

BociuTanusi B Poccuiickoit ®enepanmu Ha mepuon a0 2025 roma» (pacmopstxenue IlpaBurenscTBa
Poccutickoit @eneparuu ot 29 mas 2015 roma Ne 996-p):

1. I'paxx1aHCKOE BOCIIUTAHUE;

2. I[laTproTHyecKoe BOCIIMTAHHUE;

3. JlyXOBHO-HpaBCTBEHHOE BOCIIMUTAHUE;
4. JcTeTnyecKoe BOCIUTAHUE;

5. dusnyeckoe BOCIUTaHKE, POPMUPOBAHHE KYJIBTYPHI 3J0POBbS U IMOIIMOHATIHLHOTO
Onaronony4us;

6. TpynoBoe BOCIUTaHUE;
7. DKOJIOruueCcKoe BOCIIUTAHUE.

8. LleHHOCTH Hay4YHOr O IIO3HAHUS

TemaTuyeckoe NJIaHUPOBAHUE

Tema Conep:xanue XapakTepucTUKA BUA0B OCHOBHBIE
JesITeJbHOCTH y4alluXcs
HanpaBJIeHUS
BOCIHMTATEIbHOM
JeATEJIbHOCTH
Benenue Mecro Kypca B cucTeMe BBIABIIAIOT B M3yUEHHBIX paHee 1,2,4,7,8
€CTECTBEHHOHAYYHBIX OMOJIOTMYECKUX JAUCLUILINHAX
JUCLHUIUIMH, a TaKXe B o011I1e YepThl OpraHU3auH
OMOJIOTMYEeCKHUX HAayKaX. pacTeHni, JKUBOTHBIX, TPHOOB U
Ilenw 1 3amayum Kypca MHKPOOPTraHu3MOB. OQRICHSIOT
LOKYMEHT NOAMNWUCAH 3M1EKTPOHHOM MOAMMCHIO
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3HaueHue npeaMera Al
MOHMMAHUsI €INHCTBA
BCET0 )KUBOT'O U
B3aMMO3aBUCUMOCTH BCEX
yacrteit Ouocheps! 3emin

CINHCTBO BCETO JKUBOI'O U
B3aMMO33aBUCUMOCTh BCEX YacTei
6uoceps! 3emnu

Paszmen 1.
CrpykTypHas
opraHu3aIus
JKUBBIX OpraHn3MoB
(10 vacoB)
Xumuueckas OneMeHTHBIH CoCTaB XapakTepu3yloT XUMUYECKHE 4,5,6,7
OpraHH3aIHs KJIETKH. AJIEMEHTHI, 00Pa3yIOIINe KHUBOE
KJIETKU- PacnpocrpanéHHOCTh BEILIECTBO; Pa3INYaOT MaKpo- U
3IIEMEHTOB, HX BKJIAJ B MHUKpO3JIEMEeHTH. OMUCHIBAIOT
00pa3oBaHUE KHUBOH HEOPTaHUYECKHE MOJIEKYJIIBI
MaTepun u 00BEKTOB JKHBOT'O BE€HICCTBA, UX XUMHNYCCKUC
HEKHUBOM IIPUPOJIBL. CBOHCTBa ¥ OHOJIOTHUYECKYIO POJIb.
Makpo3seMeHTHl, XapakTepu3yloT OpraHuYeCKue
MUKPO3JIEMEHTHI, MOJIEKYJIBI: OHOIOrHYeCcKue
HeopraHudeckue MOTUMEPBI — OENKH (CTPYKTYpHas
MOJIEKYIIbI )KHBOT'O OpraHm3anyst U QyHKIIHH),
BelecTBa (Boza, COH YTIIEBOIHI (CTPOCHHE U
HEOPraHWYECKUX KHCIIOT). | OHMOoIormdeckast poib), KUPbl —
Ocmoc 1 ocMOTHYIECKOE OCHOBHOM CTPYKTYpPHBII
nasnenne. OpraHudecKre | KOMIOHEHT KJIETOYHBIX MEMOpaH u
MOJIEKyIBI (OenKu, ux UCTOYHUK YHEPIUU.
JKUPBI, YIIIEBOBL, Xapaxrepusyror JTHK kax
HYKJIEUHOBBIE KHCIIOTHI). MOJIEKYJIbI HACTIEICTBEHHOCTH.
Penynnukarmms JJHK. OnuckIBarOT MpoIiece
Tpanckpumus. penymiukanu JJHK),
Wudopmannonusie, PacKpHIBAIOT €ro 3HAUCHHC.
TPaHCIIOPTHEIC, OnuCHIBAIOT MPOIIECC Mepeaavn
pudocomansasie PHK HaclieICTBEHHOW MH(OpMaIuH U3
A1pa B HUTOIDIa3My —
TpaHckpunuui. Paznuuator
cTpykTypy U pynkuuu PHK
OOMeH BeIecTB U OOMeH BelecTs U XapakTepu3yroT TPaHCIOPT 4-8
peobpa3oBaHue MpeBpallleHue YHEPTHH B BEIIECTB B KJIETKY U U3 HeE
SHEPTUH B KIETKE KieTke. TpaHcopT (parormTo3 1 MAHOIUTO3).
BEIIIECTB uepes OOBSACHSIOT COOBITHS, CBSI3aHHBIE C
KJIETOYHYIO MeMOpaHy. BHYTPUKIETOYHBIM
[TusO- U haronnTo3. NHIIEBAPCHUEM, TOTIEPKUBASI €TI0
BuyTtpukierounoe 3HAYEHHE JJIsI OpraHu3Ma.
[UIIEBAPEHNE U IIpuBonsT npumMepsl
HaKOIJICHUE YHEPTUH; SHEPreTUYECKOro oOMeHa.
paclieIuieHUE TITIOKO3BL. OnuchIBaIOT MPOLECCH CUHTE3a
BuocunTe3 6enKoB, )KUPOB | OEJIKOB U POTOCHHTE3
U YIJIEBONIOB B KJIETKE
Crpoenue u [Ipoxapuornueckue XapakTepusyroT Gpopmy U pasmepsl | 2,3,5,7

(YHKIIIH KIETOK

KJIETKH (opma u
pasMmepsbl). CTpoeHne
IIUTOIIIA3MbI
OaKkTepuanbHON KIETKHU;
OpraHu3alus
MeTabonusma y
MPOKapuoT. ['eHeTnyeckuit
anmapar OakTepui

IIPOKapUOTHYECKUX KIIETOK;
CTPOEHHUE LIUTOILIA3MBI,
OpTaHu3allnI0 MeTadoIN3Ma,
TeHeTHYeCKUi anmapat Gakrepuil.
OnuckIBarOT MpoIiecc
CIOpo0Opa30BaHMUs, €0 3HAUCHUE
IUTSL BBDKUBAHUS OAKTepHUil pH
YXVIIIEHUH YCIOBUI
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CriopoobpazoBanue U
pasMHOKCHHE OaKTEepHi.
Mecto 1 ponb IpOKapHoT
B OHOIICHO3aX.
DyKapuOTHYECKHE KIIETKH.
OpraHesuibl HIUTOMIa3MBbI
JYKapHUOT, HX CTPYKTypa H
¢ysakmn. [urockener.
Bxnrouenus, ux poss B
MeTaboIM3Me KIICTOK.
Knerounoe sapo — LeHTp
yIpaBJIeHHUs
JKU3HEICATEIbHOCTHIO
kieTkd. OCOOEHHOCTH
CTPOEHHUS PACTUTEIHHON
KJIeTKHU. [leneHne KIeTOK.
Kirerku B
MHOTOKJIETOYHOM
opranusMme. [lonstue o
TGP epeHITPOBKE KISTOK
MHOTOKJIETOYHOT O
opraHuzMa.
MuTtoThyecKuit IUKIL.
Buonoruueckuii cMbIch U
3HaYeHUE MHUTO3a.
Knerounas teopust
CTPOCHHS OPTaHU3MOB

CYLIECTBOBaHMsI; pa3MHOXKEHHE
npokapuoT. OLeHUBAIOT MECTO U
pOIb MPOKAPHOT B OHOLEHO3aX.
XapakTepu3yloT HUTOILUIA3MY
JYKapUOTUYECKON KIICTKH:
OpraHessl

LHUTOIUIA3MBbI, UX CTPYKTYPY H
¢ynkun. OTMEUaloT 3HaYCHHE
IIUTOCKENETa. XapaKTepu3yoT
THITBI KJIETOYHBIX BKIFOYCHUH U UX
poJib B MeTab0IM3ME KIETOK.
XapaKkTepu3yroT KIETOYHOE AP0
Kak IICHTP yIpaBJICHUS
KI3HEACATSITBHOCTHIO KIIETKH;
CTPYKTYPHI sizpa (saepHast
0001109Ka, XpPOMATHH, SIIPHIIIKO).
OTMeuatoT 0COOEHHOCTH CTPOCHUS
pacTuTenbHOl KineTku. Jlarot
OIPEACICHUE MTOHATHIO «MUTO3».
OnpenensioT ponib KIETKU B
MHOT'OKJIETOYHOM OpTaHU3Me.
Pa3pscHAIOT oHATHE O

TP epeHITPOBKE KIICTOK
MHOTOKJIETOYHOT'O OpTaHu3Ma.
Kpatko omuceiBator
MHUTOTHYECKUH ITUKII: HHTEp(asy,
(ha3bl MUTOTHYECKOTO JICNICHUS U
npeoOpa3oBaHUI XPOMOCOM.
PackpsiBatoT 6Honornyeckuii
CMBICJI ¥ 3HAYEHUE MHUTO3a.
DopMyTHPYIOT OJIOKEHHS
KJIETOYHOH TEOPUHU CTPOCHUS
OpraHU3MOB

Paznen 2
PaszmHuoxxenue u
WHIIMBUIYaJIbHOE
pa3BUTHE
Opranu3Mos (5 u)

Pasmuoxxenue
OpPTaHU3MOB

CymHOCTb ¥ (OpMBI
Pa3MHOKCHHUS
OpTraHU3MOB.
Bbecnonoe
pa3MHOXCHHE.
ITonoBoe
pa3MHOXEHHE.
Ormon0TBOpEHHE.
buonornueckoe
3HAYEHHE II0JI0BOI'O
Pa3MHOXKEHUS.
I'amerorenes.
OcobennocTt
criepMaToreHesa u
OBOreHe3a.
OmnonoTBopeHue

XapakTepu3yloT CYyITHOCTh H (hOPMBI
Pa3MHOXEHHS OpPTaHU3MOB.
CpaBHHBAIOT OECITONOE U TIOJIOBOE
pasMHOXKeHue. ONHUCHIBAIOT MPOIECC
00pa3oBaHUs MOJIOBBIX KIIETOK,
BBISIBIISISL OOIIIME YEPTHI IEPHOIOB
ramMoToreHes3a, B TOM YUCJIe Meio3a.
OnpeensioT MOHITHS «OCEMCHEHUE
U «OIJIOIOTBOPEHHUE». PacKphIBatOT
OHOJIOrMYeCKOe 3HAUECHUE
Pa3MHOKEHHUSI

4,57
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WnnusunyanpHoe OMOpHOHATBHBIN 0O003HaYAIOT IEPHOBI 4,57
pa3BuTHE MIEPUOA PA3BUTHSL. UHIUBHUIYAJIEHOT'O PAa3BUTHS.
OpraHU3MOB OcHOBHbIE XapakTepu3yoT SMOPHOHATBHBIN
(oHTOTEHE3) 3aKOHOMEPHOCTHU HEPHUO PA3BUTHS U OMHUCHIBAIOT
JpoOJieHHs. OCHOBHBIE 3aKOHOMEPHOCTU
Tactpymnsuus. IpobieHust — oOpa3oBaHUe
IlepBuunbIit OIHOCIOMHOTO 3apoAbIla —
OpraHoreHe3 u OJacTyIbl, TACTPYISIIUIO 1
najgbHenmas opraroreHe3. OnpeaensiFfoT 3Tarbl
mudhepeHImpoBKa nansHenmel auddepeHIupoBKn
TKaHel, OpraHoB U TKaHel, OpraHoB U CUCTEM.
CHUCTEM. XapakTepu3yIoT MOCTIMOPHOHAIBHBII
ITocTaMOpHOHANBHBIA | IEPHOX PA3BUTHS, €TO BO3MOXKHBIC
HEPUOA PA3BUTHUSL. (opMbL. PazbsCHSIOT CYIIHOCTh
DopMbl HENpPsIMOTO Pa3BUTUSL; IOITHOTO U
MOCTAMOPHOHAIBHOTO | HEIOIHOTO MeTaMopho3a.
neproJia pa3BUTHU. JleMOHCTpUPYIOT IOHUMaHHUE
HempsiMoe pasButie; | OHONIOTHYECKOT0 CMBICITA PAa3BHUTHS C
TIOJTHBIN ¥ HETIOJHBIH | MeTaMop(d030M. XapaKTepU3yIoT
meramopdos. MIPSIMOE Pa3BUTHUE U €0 NEPUOABI
buonoruueckuit (openpoayKTHBHBIH,
CMBICTI pa3BUTHUS C PEenpONYyKTUBHBIN U
MeTaMop(o3oM. MIOCTPENPOAYKTUBHBII); cTapeHHUe.
IIpsmoe pazButue. [IpuBoasT HOpMYNIUPOBKYU 3aKOHA
Crapenue. O6ue 3apoaplmeBoro cxoacrtsa K. bapa n
3aKOHOMEPHOCTH OuoreHeTuyeckoro 3akoHa 2. I'exkens
pa3BUTHA. u ©. Mromnepa
buorenernuecknit
3aKOH
Pasnen 3.
HacnencrBennocts
U U3MEHUYUBOCTD
opranu3mMos (20 )
3aKOHOMEPHOCTH OTKpEBITHE XapakTepu3yroTt ruopuionorundeckuit | 1,7,8
HaCJeI0BaHUS I'. Mengenem METOJl U3YUCHHSI XapaKTepa
IPU3HAKOB 3aKOHOMEPHOCTEH HACJIEOBAaHNS IIPU3HAKOB.
HACJICIOBAaHUS DopMynupyOT 3aK0HbI Menpens.
MIPU3HAKOB. [TpuBoasT IIUTOIOTHYIECKUE
I'mbpunonorudeckuit | 06ocHOBaHUS 3aKOHOB MeHpes.
METOJ U3y4EHUs JleMOHCTPHUPYIOT CIOCOOHOCTD
HACcJIeICTBEHHOCTH. BBIIUCHIBATH T€HOTHIIBI OPraHU3MOB
MonorubpunHoe u u rameT. COCTaBJISIIOT CXEMBI
MONMUTHOPUIHOE CKpeLMBaHMs, PELIAIOT IPOCTEeHIINe
CKpelLIBaHUE. TeHETUYECKUE 3aJjauu, CTPOSIT

3akonbl Menens.
Heszasucumoe n
CLICIIJICHHOC
HacJeI0BaHHUE.
I'enernueckoe
orpezieNieHre moa.
I'enorun xak
LIEJIOCTHAS CUCTEMA.
BzanmoneiictBre
aJUIENIbHBIX U
HCAJIJICJIBbHBIX I'CHOB B

oIpeIeIIEHUH

ponocinoBHble. POPMYTHPYIOT 3aKOH
MopraHa u JaroT XapaKTEpUCTUKY
CIICTUIEHHOT O HaCJICIOBAHUs [CHOB
(npu3HakoB). OOBACHSIOT
MEXaHHU3MbI XpPOMOCOMHOI'0
olpezenacHus nonaa. AHaIU3UPYOT
TeHOTHII KaK CHCTEMY
B3aUMOJIEHCTBYIOIINX TCHOB
OpraHU3Ma; ONPENeNsIoT GOpMbI
B3aUMOJEHCTBUS JUICNBHBIX U
HeaJUIeTIbHBIX TCHOB
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MIPU3HAKOB

3aKOHOMEPHOCTH OcHoBHBIE (HOPMBI XapakTepu3ytoT OCHOBHBIE (JOPMBI 1,7,8
H3MEHYUBOCTH H3MEHYUBOCTH. W3MEHYUBOCTH, MyTaIli, HX
I'eHOTHIIIUCCKAS 3HAauEHHE JJISl MPAKTHKU CEITbCKOTO
H3MEHYMBOCTbD. X035HicTBa 1 OMOTEXHOJIOTHH.
Mytamun, nx OO0OCHOBBIBAIOT IBOTIOIIHOHHOE
3HAYCHHE IJIS 3HAYEHUE MYTAIIMOHHON U
MPAKTUKH CEIICKOTO | KOMOWHATUBHON U3MEHYUBOCTH.
X034icTBa U XapakTepu3yoT poJib yCI0BUH
OHOTEXHOJIOTHH. BHEIIIHEH Cpe/ibl B Pa3BUTHH U
Komb6unaTusHas IIPOSIBJICHUU IIPU3HAKOB U CBOUCTB.
H3MEHYUBOCTD, €€ CtposiT BapualiiOHHbIE PSJIbI U
SBOJIIOIMOHHOE KPUBBIE HOPM peaKIUu
3HAYCHHE.
®deHoTHIITUECKAS
(MomudukanmoHHas)
M3MEHYUBOCTE. Poib
YCIIOBUI BHEIIHEH
Cpellbl B pa3BUTHH H
MIPOSIBJICHUN
MIPU3HAKOB U CBOMCTB
Cenexuusa LenTpst [Tepeuncnstor NEHTPHI 1,2,6,7,8
pacreHwuii, TIPOUCXOXKICHUS 1 TIPOUCXOXKICHUS KYJIbTYPHBIX
JKABOTHBIX U MHOT'000pa3us pactenuil. J{aroT onpeneneHus
MHKpPOOPTaHU3MOB KYJIbTYPHBIX PACTCHUH. | MOHSITHIM «COPT», KIIOPOAY,
Copr, mopoa, mTamMM. | «IITaMM». XapaKTepH3yIOT METOIbI
Meros! ceeKIun CENeKIIMU PaCTCHUN U JKUBOTHBIX.
pacTeHuil v KUBOTHBIX. | OUEHUBAIOT JOCTHKEHUS U
JlocTmxeHus OMKCHIBAIOT OCHOBHBIC HAPABIICHUS
OCHOBHBIC HAMPABJICHUS | COBPEMEHHOW CEJCKITUH.
COBPEMEHHOU OOOCHOBBIBAIOT 3HAYCHUE CEICKINH
celIeKIIMH. 3HaueHHe JUTSL pa3BUTHSI
CEJICKITUH JIJISl Pa3BUTHUSI | CEIHCKOXO3SIICTBEHHOT O
CEIbCKOXO3MCTBEHHOIO | MPOU3BOJCTBA, MEAULIMHCKOM,
MIPOU3BOJICTBA, MHUKPOOHOIIOTMIECKON 1 JPYTUX
MEJIUIMHCKOM, oTpacieil MpoMBIIIIEHHOCTH
MHUKPOOHOIOTHIECKON U
JIpYrUX OoTpacieu
MPOMBIIIIEHHOCTH
Paznen 4. DBorornus
JKUBOTO MUpa Ha 3emiie
(21 )
MHoroo0pasue EnuacTBO XuMuveckoro | Onpenenstor pa3nuuns xumudeckoro | 1,2,7,8
JKUBOTO MHUDA. cOCTaBa >KMBOU COCTaBa OOBEKTOB )KUBOW M HEKUBOM
OCHOBHEIE Mmatepun. Knerounoe npUpoAbl. XapaKTepu3yrT O0LIHiA
CBOICTBA JKHMBBIX CTPOCHUE OPTaHU3MOB, | MPUHIUN KJIETOYHON OpraHU3aliH
OpraHU3MOB HACCJIAIOIINX 3EeMIIIO. JKUBBIX Opranu3MoB. CpaBHUBAIOT
OOMeH BeIIeCTB U 0OMEHHEIE TPOIIECCHl B HEXKUBOU 1
CaMOpETyJISIHUS B JKUBOH mpupojie. PackpriBaroT
OHOJIOrHYECKUX CYITHOCTH peaknui MeTabonm3ma.
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cucTeMax.
CamoBoCHpOu3Be/ICHUE;
HACIIeICTBEHHOCTh U
W3MEHUYMBOCTb KakK
OCHOBA CYILECTBOBAaHUS
JKUBOH MaTepuu. Poct n
pa3BUTHE.
PaznpaxumMocTs.
PurmuunocTh
MIPOIIECCOB
KU3HENIEATSILHOCTH.
JMCKpEeTHOCTb KUBOIO
BEIICCTBA U
B3aMMOOTHOIICHHE
YacTH U LENOro B
Ouocucremax.
OHepro3aBUCUMOCTh
JKUBBIX OPIaHU3MOB;
(hopmbI IOTpEOIICHUS
snepruu. [lapcTa
JKUBOH IIPUPOBIL.
Bunosoe pazHoobpazue

OOBSACHSIOT MEXaHU3MBI
CaMOperyJISIA OMOTOTHYECKUX
cucTeM. AHAJTM3UPYIOT MPOIECChH
CaMOBOCTIPOU3BEICHHS, POCTa U
Pa3BUTHSI OPTaHU3MOB.
XapaKkTepu3yloT HACIEACTBEHHOCTh U
HU3MEHYHUBOCTb, 3aIIOMUHAIOT
MaTepuaJIbHble OCHOBBI 3THX CBOMCTB.
CpaBHHUBAIOT (POPMBI Pa3IPAKIMOCTH
V pa3IMYHBIX OMOJIOTHYECKUX
00beKTOB. OTMEUAIOT 3HAUCHHE
OMOJIOTMYECKUX PUTMOB B TIPHPOIE U
’KU3HU denioBeka. PackpeiBatoT
3HaYeHUE AUCKPETHOCTH U
SHEPro3aBUCUMOCTH OMOJIOTHYECKUX
cucrteM. XapaKkTepu3yroT
MHOr0o00pa3ue KHBOTO MHpA.
[IpuBoasT MpUMEpPH! UCKYCCTBEHHBIX
KJIaCCHU(HUKALINI KUBBIX OPTAHU3MOB.
3nakomsTcs ¢ paboramu K. Jlunnes.
OOBACHSIOT NPUHIIUIIBL, JICKAIIUE B
OCHOBE ITOCTPOECHUSI €CTECTBEHHOM
KJaccu(UKaluy )KUBOTO MUpPa Ha
3emiie

Pazeumue 6uonocuu ¢ | Pazsumue buonocuu 8 | Xapaxmepuszyiom npeocmagneHsl 1,2,5,7
000ap8uUHOBCKULL 000apBUHOBCKULL OPEeBHUX U CPEOHEBEKOBLIX
nepuoo nepuod. Pabomut ecmecmegoucnvimameneti 0 HCUgou
K. Jlunnes no npupode. Oyenusarom
cucmemamuxe npeocmasnerus 00 «U3HAYaIbHOU
pacmenuti u yenecoobpaznocmuy u HeusMeHHOCmuU
JHCUBOMHDIX. JHCUBOU NPUPOOBL. 3ANOMUHAIOM
Deontoyuonnas npuHyuUnbl OUHAPHOU Kiaccupurkayuu
meopusi K. Jlunnes. 3naxomames ¢
K. b. Jlamapxa OCHOBHBIMU NOAOAHCEHUSAMU
960TOYUOHHOU Meopul
K. B. Jlamapka. Xapaxmepu3zyiom
npozpeccugHuvle U ouUuboYHbIe
HON0JICEHUS DBONIOYUOHHOL Meopuu
K. B. Jlamapxa
Teopus Y. Hapsuna o | [Ipennocbuiku Onpenensior JOCTHKCHHS HAYKH U 1,2,57
MIPOUCX OXKICHUHU BO3HHUKHOBEHUS TEXHOJIOTUH B KAYECTBE MPEAIIOCHIIOK
BHIOB ITyTEM yuenns Y. [lapBuna: | CMEHBI KPEallHOHUCTCKIX B3TJLIIOB
€CTECTBEHHOT'O JOCTHKCHUS B Ha JKUBYIO H HEXXHUBYIO TIPHPOLY
orbopa obractu SBOJIIOIIMOHHBIMY TIPE/ICTABICHUSIMH.
©CTECTBEHHBIX HayK, | XapaKTepHu3yloT Hay4YHBIE
9KCTIETUITUOHHBIH MPEATIOCHUIKH, MOOYIUBIIHE
MartepHall Y. JlapBuHa K IOMCKY MEXaHU3MOB

Y. MapBuHa. YueHue
Y. dapBunHa 00

W3MEHEHNUS B KUBOU MpUpoOJE.
AHaNIM3UPYIOT SKCTIEIUIIMOHHBINA

HCKYCCTBEHHOM matepuan Y. JlapBuHa B KauecTBe
orbope. YueHue MPEANIOCHUIKU Pa3pabOTKU

Y. lapsuna o SBOJIOLIMOHHON TEOPUH.
€CTECTBEHHOM Xapaxrepusytot yuenue Y. /apuna
orbope. Bug — 00 MCKYCCTBEHHOM 0TOOpE, GOpPMBI
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37eMeHTapHas HCKYCCTBEHHOT'O 0TOOPA U OOBSICHSIOT
HBOMIOLIMOHHAS METOIBI CO3JIAHHS HOBBIX ITOPOJI
enununa. bopsOa 3a JIOMAIIHUX KUBOTHBIX H COPTOB
CyIIIECTBOBaHUE U KyJIbTYypHBIX pacTeHUH. 3alIOMHHAIOT
€CTECTBEHHBII OTOOP | OCHOBHBIE TIOJOXKEHUS TEOPUH
Y. JlapBuHa 0 €CTECTBEHHOM OTOOpE.
XapaktepuszyroT (HopMbl O0pBOBI 32
CYLIECTBOBaHUE U MEXaHU3M
€CTECTBEHHOT 0 0TOOpa; JaloT
OIpeIeNICHNE TIOHATHS
«ECTECTBEHHBINH 0TOOP»
[Ipucnocobnennocts | [Ipucnocobutenshbie | XapakTepU3ylOT CTPYKTYPHO- 2,4,6,7
OpPTaHU3MOB K 0COOEHHOCTH (YHKIMOHATBHYIO OpPTaHU3AIHIO
YCIIOBUAM BHEIIHEN CTPOEHHUS THUIIOBBIX JKUBOTHBIX, PacCTE€HUii, TpHOOB U
Cpelbl Kak pe3y/ibTaT | OpraHU3MOB (OKpacka | MUKPOOPTaHM3MOB Kak
JercTBUs IIOKPOBOB Tela, MIPUCIIOCOOTICHNE K YCIOBUAIM
€CTECTBEHHOTO nosejieHue). 3a00Ta 0 | cymecTBoBaHus. [IpuBOASAT MpUMeEpHI
orbopa MIOTOMCTBE. Pa3IUYHBIX MPUCIIOCOOICHUM
DU3NOIOrHYECKUE TUTIOBBIX OPTAaHU3MOB K YCIIOBHSIM
aJanTaIiH. cpenpl. JatoT OIeHKY TUITHYHOTO
OTHOCUTENTHHOCTh TIOBEJICHHS KUBOTHBIX U 3200TE O
MPUCTIOCOOJIEHHOCTH | MIOTOMCTBE KaK MPUCIIOCOOIEHHAM,
obecreynBaroImMM ycrex B 6opboe 3a
cyuiectBoBanue. [IpuBoasT npumepsl
(PU3UONIOTHYECKUX aalTaIui.
OOBSCHSIOT OTHOCHUTEIHHBIH
XapakTep MpUCIoCcOoOICHUH 1
MPUBOMAT IPUMEPHI OTHOCUTEIHHOCTH
aJanTanum
MuKpo3BOIIOLHS Buj xak reHetndeck | XapakTepu3yloT KPUTEPUH BUA:
H30JIMPOBaHHAS CTPYKTYPHO-() YHKIIMOHANEHBIH,
CUCTEMa; LUTOr€HETUYECKUH, 3BOJIIOLIMOHHBIH,
PENPONYKTUBHAS STOJIOTHYECKHH, TeorpapuuecKuii u
H30JISALHUS U €€ penponyKTHBHBINA. OOBSICHSIIOT
MEXaHU3MBI. MEXaHU3MBbI PETPOIYKTUBHOM
[onmynsaunonnas W30JISIIUH. AHAIU3UPYIOT TPUYHHBI
CTPYKTYpa BHIIA; pasjeneHus BUAOB Ha MOMYJISINU.
9KOJIOTUUECKUE 3anoMHUHAIOT IPUYUHBI TeHETUYECKUX
reHeTUYecKue pa3IMumii pa3IUYHbIX TOMYIISIHHA
XapaKTePUCTUKHU OJHOT'0 BU/A. 3HAKOMSTCA C IMyTSIMHU
MOTYJIA LU H. BU1000pa3oBaHms (reorpaduaeckum
Honynsauus — Y 3KOJIOTUYECKHUM), 1AIOT OLEHKY
JJIeMEHTapHast CKOpPOCTH BO3HUKHOBEHUS HOBBIX
IBOJIIOLIMOHHAs BUJIOB B Pa3HOOOPA3HBIX KPYITHBIX
equauna. [lytu u TaKCOHaXx
CKOPOCTb
BHUJI000pa30BaHuUs
buonornueckue I'nmaBHBIE XapakTepu3yloT IJIaBHbIE 1,2,6
MOCTIEICTBUS HanpaBJIeHHUs HanpaBJIeHUs1 OHOIOrHYeCKOM
aJanTaluu. 3BOJIIOLIUOHHOIO sBotoLMH. OTpaxaroT MOHUMaHHUe
MaxkpoaBosronus nporiecca. OHMOJIOrYEeCcKOT0 Iporpecca Kak
bronornueckuii MIPOLIBETAHUS TOW HMIIM HHON
mporpecc u CHUCTEMAaTUYECKOM IpymNbl, a
UnOJI0T l/l“lel\l/u‘/‘l UMOJIOT MTHCCROT U PCIPllld = RdRK
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perpecc
(A. H. Ceseprio).
Ilytn noctmxenus
OMOIOTHYECKOTO
mporpecca.
OCHOBHEIE
3aKOHOMEPHOCTH
SBOJIIOIINH.
Pesynberater
SBOJTIOLINH

YTHETEHHOTO COCTOSTHHS TaKCOHA,
MPUBOSIIIEE €T0 K BEBIMUPAHHUIO.
JlaroT onpeneneHue U XapakTepu3yroT
IyTH JOCTHXCHUS OHOIOTUYECKOro
nporpecca (TJIaBHbIE HAPaBIEHHS
MIPOTPECCUBHOMN IBOIOIIHN):
apomop¢o3a, HAnoaaNTalnuy 1
obmieii nereHepanyu. [IpuBonsr
MpHMepHI TUBEPTeHIIHN,
KOHBEPTECHIINH U TapajuIen3Ma.
OOBSCHSIOT IPUIHUHBI
BO3HUKHOBEHHS CXOJHBIX T10
CTPYKType W/WIN (PYHKIIUSAM OpraHOB
y TIpeJICTaBUTeNel pa3InIHbIX
CHCTEMaTHYECKUX TPYIIT

OpraHW3MOB. 3alIOMUHAIOT OCHOBHBIE
MIpaBHIIa 3BOJIOLNH, OIIECHUBAIOT
PE3yIBTATHI YBOOIHN

Bo3HukHOBeHME Opranuyeckuii Mup XapaxkTepu3yoT XUMUYECKUH, 1,2,6,8
JKU3HU Ha 3eMJie KaK pe3yibTaT peAONONOTHIeCcKUuil (Teopust
SBOJTIOLIU Y. akagemuka A. 1. Onapuna),
Bo3HukHOBEHUE N OHONIOrMYeCcKHii U COLUATbHBIN
pa3BUTHE KU3HU HA 3Tarbl pa3BUTHUS KUBOU MaTEPHUHU.
3emite. Xummdecknit, | Ompenensror GpumoreHeTHIecKre
NpeIONONOTHYECKUIA | CBSI3H B )KUBOH MPHUPOIE U
(Teopus akajeMuKa CPaBHUBAIOT UX C €CTECTBEHHOU
A. U. Onapuna), Kiaccu(UKanue >KUBbIX OpraHU3MOB
OHMOJIOTHYECKUA U
COLIMAJIbHBIN 3TaIbI
pa3BUTHSI )KUBOK
MaTEepHH.
OuUIOreHeTuYecKue
CBSA3H B )KMBOU
pUpoze.
EcrectBennas
KiaccuuKanus
KUBBIX OPTaHU3MOB
Pa3Burtue xu3Hu Ha | PazButue xu3HU Ha XapakTepu3yroT pa3BuThe u3Hu Ha | 1,2.6,7

3emie

3emuie B apxeiickyto u
MIPOTEPO30UCKYIO
apsl. [lepBoie criens
JKH3HHU Ha 3eMite.
PazButHe )xu3HM Ha
3emiie B
MaJIE030MCKYIO 3pY.
PasButHe xu3HN Ha
3emiie B
M€3030MCKYIO U
KaitHO30MCKYIO 3PHI.
IIpoucxoxaexue
4yesoBeka. Mecto
YeJoBeKa B KUBOU
MIPHUPOJIE.
CucremMaTHIeCKOe
MOJIOKCHUE BHA
Homosapiens B
CHUCTEMEC )KUBOTHOI'O
mupa. Ctaauu

HBOIJHOHHMHA UYSHOBEKaA

3emuie B apxeiickyo u
MPOTEPO30UCKYIO 3pbl. OTMEUarOT
NIEpBbIE CIIebl KU3HU Ha 3eMIIE;
MOSIBJIEHUE BCEX COBPEMEHHBIX THIIOB
0ECII03BOHOUHBIX KUBOTHBIX, TIEPBBIX
XOpJOBBIX KMBOTHBIX; pa3BUTHE
BOJAHBIX pacTeHUM. XapaKkTepu3yroT
pa3BUTHE XKU3HU Ha 3eMJie B
najeo3oickyo spy. OTMeuaror
MOSIBIIEHHE CYXOIYTHBIX PAaCTEHMIA;
BO3HMKHOBEHHUE MO3BOHOYHBIX (PBIO,
3eMHOBOJHBIX, IPECMBIKAIOLINXCS).
XapakTepu3yloT pa3BUTHE )XKU3HH Ha
3emite B ME3030HCKYIO U
KaifHO30MCcKYT0 3pbl. OTMEYatoT
MOSIBJIEHUE U PacIpOCTpaHEHUE
MOKPHITOCEMEHHBIX PACTCHUH;
BO3HMKHOBEHUE MTHUII U
MJIEKOMTUTAIOIINX; TIOSIBICHUE U
pa3BUTHE IPUMATOB. XapaKTEPU3YIOT
MECTO YCHOBEKA B )I{T/TD{\I‘/’T HPoUDOOE

OO HH 0ot et~
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CaolicTBa yenoBeka
KaK OMOJIOTHYECKOT0
BUA.
Ilonynauuonnas
CTPYKTYpa BHUIa
Homosapiens;
YeJI0BeYECKUE Pachl.
AHTHUHay4YHas
CYLIHOCTb pacu3ma

€ro CHCTEMaTHYECKOE TIOJIOKCHHUE B
CUCTEME )KUBOTHOT'O MHpa.
OTMeuaroT NpU3HaKU U CBOICTBA
YeJI0BEKa, MO3BOJISIOIINE OTHECTH €TO
K pa3IMYHbIM CUCTEMAaTUYECKUM
rpyIIaM apcTBa KUBOTHBIX.
OnHCHIBAIOT CTAIUH YBOIIONUT
YeJIOBEeKA: NPEBHEUIINX, APEBHUX H
MIEPBBIX COBPEMEHHBIX JIIO/ICH.
PaccmarpuBatoT u 3aroMuHaIOT
MOMYJIALMOHHYIO CTPYKTYPY Y BHJA
Homosapiens (pacser). 3HAKOMSTCSI ¢
MEXaHU3MOM Pacoo0pa3oBaHus,
oTMeYast €AMHCTBO MPOUCX OXKICHHS
pac. [IpuBozAT apryMeHTHUPOBaHHYIO
KPHUTHUKY TCOPUH pachu3Ma

Pasnen 5.
B3anmooTHOLIEHHS

opraHusma " Cpe€abl.

OCHOBBI DKOJIOTHUH

(54)

buocdepa, e
CTPYKTypa U
GbyHKIH

buochepa — xuBas
000II0YKa TITaHETHI.
CrpykTypa u
KOMITOHEHTHI
6rocepsl: KUBOE
BEIICCTBO,
OMOKOCHOE U KOCHOE
BEIICCTBO

(B. 1. Bepnaxackwif).
Kpyrosopor Bermects
B TIPUPO/IE.
EcrectBennsIe
COO00IIIECTBA KUBBIX
OpTaHHM3MOB.
buoreoneno3ml, ux
KOMITOHEHTHI:
MPOAYLICHTHI,
KOHCYMEHTBHI,
PEIYLIeHTHI.
Buonenossr: BumoBoe
pa3zHoobpasmue,
IUIOTHOCTD
TIOIYJISIU I,
Oromacca.
AbuoTtnueckue
(haKTOpBI CPEABL.
Pons Temneparypesl,
OCBEIIEHHOCTH,
BIIQKHOCTH H APYTHX
(hakTopoB B
KU3HEACATSITBHOCTH
COOOLLIECTB.
VHTEeHCUBHOCTD

DopMyIHPYIOT OCHOBHEIE
TIOJIO’KEHUS YUCHHUS

B. . Bepnanackoro o 6uoctepe.
OOBACHAIOT HEBO3MOXKHOCTD
CYIIIECTBOBAHHMS JKU3HU 32
rpaHunaMu ouocdepsl.
XapakTepu3yroT KOMIOHEHTHI
o6uocdepbl. OnpeaensioT IIaBHYI0
¢byHKLIHIO 61OCchephl Kak
obecrieueHre OMOTCHHOTO
KPYT'OBOPOTA BEILIECTB Ha IUIAHETE.
XapakTepu3yroT OCHOBHBIE
KPYT'OBOPOTEI: BOIBI, YIIEPOa,
asota, (hocopa u cepbl. OLIEHUBAIOT
3HAYCHHE KPYTOBOPOTOB BEIICCTB
JUTSL CYIIECTBOBAHUS KH3HH Ha
3emie. OnpeaensioT u
AHATM3UPYIOT MOHSATHUS «IKOIOTHSD»,
«cpena OOUTaHUs», «IKOCHCTEMAY,
«OHoreoneHos3, «OHOIEeHO3Y,
«IKOJIOTHYECKAsT TUPAMUJIAY.
XapakTepu3yIoT a0HOTHIESCKUE U
OnoTHuecKue (pakTophl, Ha
KOHKPETHBIX IIpUMepax
JIEMOHCTPHUPYIO UX 3HAYCHHE.
XapakTepu3yoT (GOPMBI
B3aMMOOTHOIIICHUH MEX Ty
opranm3mMamMu. XapakTepu3yloT
KOMITOHEHTHI OHOIICHO3a,
MEPEIUCILIIOT TIPUINHBI CMEHBI
ouoneHo30B. POPMYyIHPYIOT
MPEICTABIICHHUS O MEMSX M CeTsIX
TIUTaHUS

1,2,6.7,8
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JeHCTBHSA (haKTOPOB
Cpenbl.
Bzaumoneiicteue
(hakTOpOB Cpenbl,
TIPEIETbI
BBIHOCITUBOCTH.
buornueckue
(hakTOpBI Cpepl.
[lenu u cetn
MTUTAHMS.
DKOJIIOTHICCKHIE
nupamunel. CMeHa
OHOILICHO30B,
(opMupoBaHue
HOBBIX COOOIIECTB.
Dopmbl
B3aUMOOTHOIIICHHN
MEXITy OpraHU3MaMH.
[lo3uTHuBHBIE,
AHTUOMOTHUYECKHUE,
HEUTpalbHbIE
OTHOIIICHUS

Buocdepa u yenosex

[Ipuponnsie pecypcbl
U UX UCIIOJIb30BaHUE.
AHTpOIIOreHHBIE
(aKxTOpHI BO3IEHCTBUS
Ha OMOIEHO3EI,
MOCJIECTBUS
X03s5IIICTBEHHOU
JeSITeTbHOCTH
yenoBeka. [Ipobiemsl
paLMOHaTBEHOTO
MIPUPOIOIIONB30BaAHUA,
OXpaHbl IPUPOIBI

OnMChIBAIOT BO3JICHCTBUE KUBBIX
OpPraHW3MOB Ha IUIAHETY.
PackpbIBatoT CymHOCTH MPOIIECCOB,
MIPUBOASAIINX K 00pa30BaHUIO
TIOJIE3HBIX UCKOMAEMBIX, Pa3IUIaiOT
HcYepIiaeMble M Herc4YepraeMble
pecypchbl. AHAIM3UPYIOT
aHTPOIIOT€HHbIE (PaKTOPEI
BO3JICHCTBUS HA OMOIIEHO3HI,
MOCNIEACTBUS XO3IMCTBCHHOM
JIeSITCIIbHOCTH YEJIOBEKa.
PackpriBatoT po6iieMbl
PpaloOHATEHOTO
TIPUPOIOIIONIE30BAHMS, OXPAHBI
TIPUP OB

1,2.6,7,8

3aKiIroueHue

62 yaca/8 yacoB —
pe3eps
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KanennapHo- TeMaTH4ecKoe NJIAHUPOBaHHE

Tema ypoxka

Ne

1. Beenenmue. [Ipenmer u 3agaum kypca «bruomorus. Oormiue
3aKOHOMEPHOCTH.

2. MHoroobpa3zue KUBOTO MUpPA. Y POBHH OpPraHU3AINH KUBBIX
OpraHHU3MOB.

3. OTaM4UTENbHBIE IPU3HAKY )KUBOU MAaTEPUH.

4. Xumudeckasi opranuzanus KieTku. Heopranuueckue BeiecTBa
, BXOZSIIME B COCTAB KIIETKH.

5. Opraanyueckre BEIeCTBa, BXOAIINE B COCTaB KISTKA. beku.
HyxnenHoBbie KUCTOTHI.

6. Oprannueckre BEUIeCTBa, BXOSIINE B COCTaB KIETKU.
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VrieBoasl u JINIIU OBI.

7. [Mnactuueckuit oOMeH. bruocuHTe3 GENKOB.

8. DHepreTHIecKuii OOMeH.

9. CriocoOb! TUTaHUSL.

10. OOmmii nnaH crpoeHus kietku. [pokaproTnueckas KieTka.

11. Dykapuornueckas kietka. [{utomnasma. [Ipakrrnueckas
pabora:3yuenne kiaeTok 6akTepuid, pacTeHul 1
’KMBOTHBIX Ha T'OTOBBIX MHUKpOIIpEaparax

12. OykaproTHuecKkas KieTka. Sapo.

13. Jlenenue KIeTKu.

14. Knerounas Teopust CTpoeHUS OPraHU3MOB.

15. Bbecnionoe pazMHoOXKEeHUE.

16. ITonoBoe pa3mMHoO)keHue. PazBuTHe MOIOBBIX KIETOK.

17. OMOpHOHATBHBIN TEPUO]] Pa3BUTHSA .

18. [TocTaMOpHOHANIEHBIN TIEPUOLT PA3BUTHSL.

19. I'eHeTnka kak Hayka.

20. OCHOBHBIE MTOHSTHS T€HETHKH.

21. I'mGpunonornyeckuii METo A U3yUeHUs HacIeJOBAHUS
npu3HakoB. IlepBrlii 3akoH MeHens.

22. Btopoii 3axkor Mennens. 3aKOH YHCTOTHI TaMeET.

23. Tpetuii 3axkoH MeHaens.

24, Pemenne reneTndeckux 3anau.

25. CueruieHHOe HaclleJOBaHHUE MTPHU3HAKOB.
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26. I'enernka nomna. HacnegoBaHue npu3HakoB, CIENIEHHBIX C
TIOJIOM.

27. [IpaxTrueckas pabora. Perrenne reneTrnaecknx 3amad.

28. Metonp! uzyuenus renetuku. JlabopaTopras padora
«CocraBieHre poIOCIOBHBIXY.

29. HacnenctBennas (reHOTHNHAYECKas) U3MECHUIUBOCTD.

30. YpoBHU BOSHUKHOBEHHUS MyTaruii. CBOHCTBA MyTaIlHii.
DaKTOPbI, BIUIIOUINE HA YACTOTY MYyTaLlUMH.

31. HenacnencrBennas (peHOTHIIMYESCKAS ) U3BMEHYHBOCTD.

32. N3ydyeHne n3MEHYMBOCTH Yy paCTEHUM, IOCTPOCHUE
BapualMoOHHOrO psina u Kpusoil. [IpakTuueckas
pabora:[locTpoeHre BapraliMOHHON KPUBOH (pa3Mephl
JIMCThEB PACTEHUM, aHTPOIIOMETPUYECKUE TAHHBIE
yyaruxcs).

33. Lentpsl MHOr00Opa3us ¥ MPOMCXOKIACHUS KyIbTYPHBIX
pacTeHui.

34. Cenekuus paCTeHUH U )KUBOTHBIX.

35. Cenexuusi MUKpOOPTaHU3MOB.

36. PasButue Ononoruu B 1oAapBUHOBCKUN Tieproa. CTaHOBIICHHE
CUCTEMATHUKU.

37. OpomounoHHas Teopus AK.b.Jlamapka.

38. HayuHble 1 conuaabHO-3KOHOMHUYECKHUE MPEATOCHUIKI
BO3HUKHOBEHMsI Teopuu Y. JlapBuHa.

39. VYyenune Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.

40. VYyenne Y. JlapBuHa 0 eCTECTBEHHOM OTOOpE.

41. Bun, ero kpurepuu u crpykrypa. [Ipaktudeckas pabora:

W3ydyeHne W3MEHYMBOCTH, KpPUTEPHEB BHJA,
pE3Y/ILTATOB MCKYCCTBEHHOTO OTOOpa Ha COpTax
KYJIbTYPHBIX PACTEHUH .
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42. DneMeHTapHbIe SBOIONMOHHBIE (PaKTOPHI.

43. ®DopMEBI eCTeCTBEHHOT'O 0TOOpA.

44, I'maBHBIE HATIPABIIEHMSI SBOIIOLINH.

45. Turbl 3BOIIOLMOHHBIX U3BMEHEHUN.

46. [pucnocoduTenbHbIE 0OCOOEHHOCTH CTPOCHUS M MTOBEACHUS
JKUBOTHBIX.

47.  |3ab6ora o moromctae. JlaboparopHas pabora O6cyxeHIe
Ha MOJICTISIX POJIM MPUCTIOCOOUTEITLHOTO TTOBEICHUS
JKUBOTHBIX.

48. ®usnonornyeckue agantauu. [[pakTnueckas padbora

N3y4yenne npuCIIOCOOICHHOCTH OPTraHU3MOB K
cpene oouTaHus .

49. CoBpeMeHHBIE TTPeICTaBIICHIS O BOSHUKHOBEHUH YKU3HH.

50. HauanbHble 3Tansl pa3BUTHS KHU3HU.

51. JKuzHb B apxeicKyIo U IPOTEPO30HCKYIO 3PBI.

52. JKu3Hb B naneo030iCcKyto 3py.

53. Ku3Hb B M€3030HCKYIO M KaiTHO30MCKYIO JpBI.

54. [IpoucxoxieHue yenoBeka.

55. Crpykrypa ouocdepsl. KpyroBopoT BeliecTs B Ipupoie.

56. Ucropus popmMupoBaHus MPUPOIHBIX COOOIIECTB KUBBIX
oprann3moB. bruoreoreHo3b1 1 OMOLECHO3BI.

57. Abuotndeckue GpaxkTopsl.

58. Utorosoe TectupoBaHue.
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59 Buornueckue dakropsl cpeabl. THITB cBsA3EH MEXITY
OpraHn3MaMHu B OHOIIEHO3E.

60. [IpakTuueckas pabora
CocrapneHne cXeM Nepeaayu BEIECTB U SHEPIUH
(memeli mUTaHU) .

61. buornueckue ¢pakTopsl cpenbl. B3auMOOTHOIICHUS MEX Ty
OpraHu3MaMH.

62. IIpuponHsIe pecypchl M MX UCIONB30BAHHE.

63. [IpakTuueckas pabora:

N3ydeHne W oOmMCcaHUE DKOCHCTEMBI CBOCH
MECTHOCTH, BBISBJIEHHE THIIOB B3aUMOJCHCTBUS
Pa3HBIX BUJOB B IAHHOM YKOCUCTEME .

64. ITocimencTBUS X0O3IMCTBEHHON AESITENEHOCTH YEIOBEKA s
OKpY>Kalollel cpeibl.

65. OxpaHa HpI/IpO)II)I 1 OCHOBBI paI_II/IOHaJ'IBHOFO
MIPUPOIOI OJI30BAHUSI.
66. JlabopaTopHbie paboThI

Anamns u OI.[GHKa* HOCJICI[CTBI/Iﬁ ACATCIIBHOCTH
YCJIOBCKA B OKOCUCTEMAX .

KoauvecTBO NpakTH4YecKUX U JiadopaTtopHsix pador -10

Harnsuele, 1eMOHCTPALMOHHbIE U IPYIHe CPeICTBA 00y4eHHs:

e TOPTPETHI BHIIAIOIIMXCS OMOJIOrOB

o JIylla IIperapoBajbHasi

e MHUKPOCKOII LIKOJIbHBIN

¢  KOJUIEKIHH 00pa3lOB HCKOMAEMBbIX PACTEHHM U JKMBOTHBIX

e  KOMIUIEKT MUKPOIIPENIapaTOB

e  KOMIUIEKTHI J€MOHCTPALIMOHHBIX TAOJIUIL 110 OMOJIOTUN

o HA0Op XMMHYECKOW MOCYIbl W MPUHAIICKHOCTEH st 1a00paTOPHBIX
pabor
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