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IHosicHUTE/IbHAS 3aIUCKA
PaGoyas nporpamma mno Ouosjoruum ans 10-11 kmacca cocrtaBieHa B

COOTBETCTBUM C HOPMATUBHBIMU W WHCTPYKTUBHO-METOAMYECKMMU JTOKYMEHTAMHU

MunucrepctBa o0pazoBanus Poccuiickoit denepanun:
-3akoH «O0 oOpazoBanuu B Poccuiickoii deaepauuuy ot 29.12.2012 No273 — O3,
-DenepanbHblii KOMIOHEHT TOCYJAPCTBEHHOIO CTaHIapTa CPEeAHEro (MOJHOro) oO0IIero
oOpa3oBaHMUsl.
-DenepanbHplii  MEpeYeHb  YUEOHMKOB, PEKOMEHAOBAHHBIX  (JOMYIIEHHBIX) K
MCIMOJIb30BaHUIO B 00pa30BaTEIbHOM Mpollecce B 0Opa30BATEIbHBIX YUPEKACHUSX,
pPEATU3YIOIIUX CPEAHETO (MOJTHOr0) 0011ero 00pa3oBaHusl.

[IporpaMMHO-METOIMUECCKOE 00ECIICUCHUE

-ITpumepHas mnporpamma cpeaHero (MOJIHOro) oOIero o0Opa3oBaHUs MO OHOJOTUU
(Mpo¢WIIbHBIA YPOBEHB ),

-Konudukarop snemMeHTOB coaepxkaHus M TpPeOOBaHMH K YPOBHIO TMOATOTOBKH
BBINTYCKHUKOB 00pa30BaTe/IbHbIX OpraHu3anuii ais nposeacHus EI'D no ouonoruu;
-Crneuudukanus KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepUajoB AJis MPOBEACHHUS €IUHOTO
rOCY/JapCTBEHHOIO 3K3aMEHa N0 OMOJIOTUH;

[Ipeiaraemeiii Kype NOAIECPKUBAET U YIIIyOJisieT Oa30BbIE€ 3HAHUS 1O OMOJIOTUU U
HanpaBjiecH Ha (POPMHPOBAHME M PA3BUTUE OCHOBHBIX YUEOHBIX KOMIETEHIMI B XOJE
pereHust OMOJIOTMUYECKUX 3a/1a4 U 331aHUH.

Ieanb: pacuiupeHure U yniyoOJieHUE NMPEAMETHBIX U METAMPEIMETHBIX KOMIETCHIIUHI
yUYalMxcs Mo pa3aesiaM Kypca OMOJIOTUU B COOTBETCTBUM € TPEOOBAHUSIMU MOJTOTOBKH K
€AMHOMY IOCy/IapCTBEHHOMY 3K3aMEHY.

3agaun:
-0000LIUTh, CHUCTEMATU3UPOBATh, PpPACUIMPUThL U YIAYOUTh 3HAHMS — yYalllMXcs
c(hOpMHPOBATH/AKTYaJIU3UPOBATh HABBIKM PEIICHUS OMOJIOTMUECKMX 3aJay Pa3IuYHbIX
THUIIOB.
-3aKpENUTh MaTepual, KOTOPbINA €XKErOJHO BhI3BIBACT 3aTPYAHEHUS TpH caaue EI'D;
-1aTh YYEHUKY BO3MOXXHOCTh pEAJM30BaTh CBOM MHTEIJIEKTyaJIbHbIE M TBOPUYECKUE

CHOCOOHOCTH B IPYrMX 00JaCTsIX ACSITEIbHOCTH MPU BBIIIOJHEHUH MPOCKTHON palOTHI.



-pa3BUBAaTh y y4allUXCS YMEHUS pad0TaTh C TEKCTOM, PUCYHKAMH, CXEMaMHU, U3BJIEKATh U
aHAJIM3UPOBATH UH(POPMALIMIO U3 PA3JIUYHBIX UCTOYHUKOB;

Kypc onupaercs Ha 3HaHUS, MOJYYEHHBIE TPU U3YUEHUH Kypca ouomnoruu 10, 11
knacca. ConepykaHre MporpaMMbl BKIIFOUAET 5 OCHOBHBIX PA3E/IOB: PELICHUE 3a1a4 110
MOJIEKYJISPHOM OMOJIOTUH, PELIEHHE 331a4 MO LIUTOJIOTUH, PEIIEHUE 3a/1a4 110 TEHETUKE,
PELLIEHUE 3aIaHUI 110 IBOJIFOLMU OPraHUYeCKOr0 MUpPa, PELUEHUE 3aJaHUH 0 3KOJIOTHH,
JAHHBIE pa3leibl ACTATCA Ha TEMbI, U KaKIas TeMa SIBJSETCS MPOAOJDKEHUEM Kypca
ouonorud. OCHOBHOHM THI 3aHATUH - NPAaKTUKYM. J[J11 HanboJiee YCIENIHOrO YCBOEHUS
MaTtepuana MIaHUupPyrTCs pa3uyHbie (GOpMbI padOThl € yYALIUMUCS: Pa3HOOOpPa3HbIC
(opMBbI pabOTHI C TEKCTOM, TECTAMH, BBIIOJTHEHUE TBOPUYECKUX 3aaaHmil. Kypc peanusyet
KOMIIETEHTHOCTHBIN, CUCTEMHO-ACATEIBHOCTHBIA M HMHAMBUAYAJIBHBIA MOOXOA K
00yueHut0. CUCTEMHO-EATENBHOCTHBINA NOIX0J PEATU3YETCs B NMPOLIECCE MPOBEACHUS
CaMOCTOSITEJIBHBIX M MPAKTUYECKUX PadOT C yYalllMMHUCS, COCTaBISET OCHOBY Kypca.
JleITENbHOCTD YUUTENSI CBOAUTCS B OCHOBHOM K KOHCYJIETUPOBAHMIO YUAIIUXCS, AHAJTU3Y

1 pa3dopy HauboJiee MPOOJEMHBIX BOITPOCOB U TEM.

Pe3y/ibTarbl 0CBOCHHS Y4€0HOI0 mpeaMera

Ilpeomemnuie:

B pe3ynpTate npoX0XIACHHS MPOrpaMMbl Kypca 00y4daroLuecs

Hayuyarcs:
-OCHOBHBIM TOHATHSIM MOJIEKYJISPHOUM OUOJIOTHH, LIMTOJIOTUU U T€HETUKH,
-aJITOPUTMaM PEUICHUS 3a/ay, HE BXOJAUIME B 00s3aTEIbHBII MUHUMYM OOpa3oBaHUs
(6a30BOr0 M MOBBIIICHHOTO YPOBHS CIOXHOCTH ),
-pelaTh 3a7a4u Mo [UTOJI0TMU 0a30BOT0 YPOBHS U MOBBILIEHHOTO HA MPUMEHEHHUE 3HAHUIA
B HOBOW CUTYAalIUH.
-pelaTh 3a/1a4y M0 reHeTHKE 0a30BOr0 YPOBHS U MOBBIIICHHOTO HA TPUMEHEHHUE 3HAHUMA
B HOBOW CUTYAalIUH.
-pewiath 3ama4d  MOJICKYJISIPHOM OuoJiorud ©0a30BOr0 YpPOBHS M MOBBILIEHHOTO Ha

NIPUMEHEHNE 3HAHUN B HOBOW CUTYaLUU.



-00001marb U MPUMEHATh 3HAHUS O KIETOYHO-OPraHU3MEHHOM YPOBHE OpraHu3alluu

KU3HU.

-COMOCTABJISATh OMOJIOTUYECKUE OOBEKTHI, MPOLECCHI, SIBJIICHUS, MPOSIBIISIOIIMUXCS HA BCEX

YPOBHSIX OpPraHU3aliy >KU3HH.

-yCTaHaBJIMBATh MOCJIE0OBATEILHOCTh OMOJOTHYECKMX OOBEKTOB, MPOLIECCOB, SIBJICHUM.

-IIPUMEHATh  OMOJIOTUYECKME 3HAHUSI B MPAKTUYECKMX CUTyauMsX (TPaKTUKO-

OPUEHTUPOBAHHOE 3a1AHKE).

-paboTaTh C TEKCTOM HJIA PUCYHKOM.

-MCIOJIB30BaTh OOIIME MPUEMBI pAOOTHI ¢ TECTOBBIMH 33JAHUSMU PA3JIMUHOMN CJIOKHOCTH,

OPUEHTUPOBATHCS B MPOrPAMMHOM MaTepHalie, yMEeTh YETKO OPMYIMPOBATH CBOU MBICIIU
TIonyuam 603M03#CHOCHIb HAYYUMBCA:

-OpraHU30BbIBATh U POBOAUTH MHAMBUYAJbHYIO UCCIEA0BATENBCKYIO AEATEIBHOCTD MO

Oouonoruu (Mu pazpadareiBaTh UHIMBUIYATbHBIA TPOEKT):

-BBIJIBUTaTh TUIOTE3bl, IJIAHUPOBaThH padOTy, oOTOMpaTh W MNpeoOpa3OBHIBATH

HEOOXOAMMYI0  MH(OPMALMIO, MPOBOAMTH  SKCIEPUMEHTHI,  HUHTEPNPETHPOBATH

pe3yJbTaThl, JENaTh BBIBOJbI HA OCHOBE MOJYYEHHBIX pE3yJbTATOB, MNPEACTABISATH

NPOAYKT CBOMX MCCIICIOBAHMIA,

-IIPOTHO3UPOBATH MOCIEACTBUS COOCTBEHHBIX UCCIIEIOBAHU € YYETOM 3TUYECKUX HOPM U

HKOJIOTUYECKUX TPEOOBAHUH;

-BBIJIEJISATh CYLIECTBEHHBIE OCOOCHHOCTH >KM3HEHHBIX LUKJIOB MPEACTABUTENECH pa3HBIX

OTJIEJIOB PACTEHUH M TUIOB >KMBOTHBIX; N300pakaTh LUMKJIbl PA3BUTHUS B BUJE CXEM;

-QaHAJIM3UPOBAaTh U MCIMOJIB30BaTh B PEIICHUU YUYEOHBIX M HMCCIEIOBATEIbCKUX 3a7ay

MH(POPMALMIO O COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTUH, METMIMHE U 3KOJIOTHH,

-apryMEHTUPOBATh HEOOXOIUMOCTh CUHTE3a €CTECTBEHHO-HAYYHOIO "

COLIMOTYMAHUTAPHOTO 3HAHMS B 310Xy UH(POPMALIMOHHOM HUBUIN3ALUY;

-MOJEJIMPOBATh M3MEHEHUE 3KOCUCTEM TMOJ BIMSHUEM pa3IMuYHbIX Tpymnn (akTopoB

OKPY>KaroIEN CPENBL,

-BBISIBJIATH B TPOLIECCE MUCCIEA0BATENBCKOM AEATENIBHOCTH MOCJIEICTBUSI QHTPOTIOTEHHOTO

BO3JCHCTBUS HA SKOCUCTEMBI CBOEr0 PErMOHA, Npeiaratb CHocOObl CHUXKEHUS

AHTPOIIOTCHHOI'O BO3JICHCTBHS HA S3KOCUCTEMBI,



-MCMOJIb30BaTh MPUOOPETEHHBIE KOMIMETEHIIMM B MPAKTUYECKON JEATEILHOCTH W
MOBCEHEBHOM KM3HU JUISl MPUOOPETEHHUS OMNbITa ACATEILHOCTH, MPEALICCTBYIOMICH
npo(eccCuoHaTbHOM, B OCHOBE KOTOPOM JIEKUT OMOJIOTUS KAaK YYEOHBIH MPEAMET.
Jluunocmmole pe3yibmamel:
-MIOCTENEHHO BBICTPAUBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHE.
-OCO3HAaBaTh COBPEMEHHOE€ MHOrooOpa3ue THUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX,
PEJTUTHO3HBIX, aTEUCTUUYECKUX, KYJIbTYPHBIX TPAAULIUNA, KOTOPbIE OMPEACNSIOT pa3HbIe
O0OBSCHEHHUSI IPOUCXOSIIETO B MUPE.
-BbIpa0aThiBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE JKU3HEHHBIE BOIPOCHI, KOTOPHIE
CTABUT JINYHBIA )KU3HEHHBINA OIBIT.
-YUUTBHCS MCMOJB30BaTh CBOM B3IVISAbI HA MUP JUISl OOBSICHEHUS Pa3IUYHbIX CUTYyalUi,
PELLICHHUS BO3HUKAIOIIMX MPOOJIEM U U3BJICUEHUS KUZHEHHBIX YPOKOB.
-0CO3HaBaTh CBOM MHTEPECHI, HAXOJAUTh U U3y4aTh B YUEOHMKAX MO Pa3HbIM MpeAMETaM
MaTtepua (M3 MaKCUMyMa), UMEIOIINI OTHOIIEHUE K CBOMM MHTEPECAM.
-IpUOOPETATh OMBIT YYaCTUS B AeiaX, MPUHOCAUIUX MOJIb3Y JIFOISIM.
-YUUTBCS CAaMOCTOSITENIBHO BBIOMpPATh CTWJIb MOBEACHUSI, MPUBBIYKU, 00€CIICUUBAIOLINE
Oe3onacHblif 00pa3 >KU3HU U COXPAHEHUE 3I0POBbS — CBOETO, a TAKXKE OJM3KUX JIIOACH U
OKPY>KArOUIUX.
-YUUTBHCS CaMOCTOSITENIBHO MPOTUBOCTOSATh CUTYallMsIM, MPOBOLIMPYIOLIUM Ha MOCTYIIKH,
KOTOPBIE YTPOXKAKOT O€30MaCHOCTH U 3JI0POBBIO.
-BbIOMpATh MOCTYIKU, HALICJICHHBIC HA COXPAHEHHUE U OEPEIKHOE OTHOIICHHUE K MPUPO/IE,
0COOEHHO HUBOH, n30erast MPOTUBOMOJIOKHBIX MOCTYMKOB, MOCTENEHHO y4ach U OCBaUBas
CTPATErMI0 PAIMOHAJIBHOTO MPUPOJONOIb30BAHHUS.
-yuuThCs yOexaaTh Jpyrux JOJed B HEOOXOJUMOCTH OBJIQJACHHUS CTpaTeruei
PAlMOHAIILHOTO MPUPOAOIOIBL30BAHUS.
-MCMOJIb30BaTh 3KOJIOTUUECKOE MBIIUICHUE Il BbIOOpa CTpaTerud COOCTBEHHOIO
MOBEJCHUS B KQUECTBE OJTHOM U3 IICHHOCTHBIX YCTAHOBOK.
Memanpeomemnmoie pe3ynomanmol:

Perynatusneie YVY/I:



-CaMOCTOATENBHO ONPEACIATh LIEH, 3aaBaTh MApaMETPbl U KPUTEPUM, MO KOTOPBIM

MOKHO OTPEJIETUTD, YTO 1IEJIb TIOCTUTHYTA.

-OueHMBaTh BO3MOKHEIE MTOCICACTBHUS JOCTHKEHUS ITOCTABJICHHOM LIEJIU B AEITEIBHOCTH,

COOCTBEHHOM >KU3HM W XU3HU OKPY>KAKOUIUX JIFOACH, OCHOBBIBASCH HA COOOPAKEHUSIX

STUKU U MOPAJTH.

-CtaBuTh ¥ (HOPMYJIMPOBATh COOCTBEHHBIE 33/1a4ul B 00PA30BATE/IbHON JNEATEIBLHOCTH U

YKU3HEHHBIX CUTYalLUsX.

-OueHUBaTh PECYPCHI, B TOM YHUCJIE BPEMS U JPYTME HEMATEPUAIBHBIE PECYPCHI,

HEOOXOAUMBIE JIJIs JOCTHXKEHUS MOCTABJICHHOM! LICIIH.

-BeiOvparh myTh MOCTHXKEHUS 1I€JIM, IJAHUPOBATh PEIICHUE TMOCTABJICHHBIX 3ajad,

ONTUMHU3UPYS MATEPUATILHBIE U HEMATEPUAIIBHBIC 3aTPATHI.

-Opranu3oBbiBaTh 3((EKTUBHBIN MOMCK PECYPCOB, HEOOXOAUMBIX JJIsi JOCTHXKCHHS

MOCTABJICHHOM LIEJIH.

-ConocCTaBiITh NOJIYYEHHBIN PE3YIIBTAT AEATEIBHOCTH C MOCTABICHHOMN 3apaHee LICIIbIO.
Ilo3nasamenovnovie YY/[:

-Hckarb 1 HaXoquTh 000OILIEHHBIE CTOCOOBI PELIEHUS 3a/1a4, B TOM YHUCJIE, OCYIIECTBIISTh

pa3BEepHYTHIH  MH(POPMALIMOHHBIN MOUCK U CTaBUTh HA €r0 OCHOBE HOBbIE (y4EOHBIE U

NO3HABATEJILHBIE ) 33/1a4H.

-Kputndecku oreHuBaTh M MHTEPHPETUPOBATH MHPOPMALMIO C PA3HBIX MO3UIIMA,

pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEYMS B MH(POPMAIITMOHHBIX UCTOUHUKAX.

-Mcronb30BaTh pasjiMuHbIE MOJEIBHO-CXEMATUUECKUE CPEICTBA IS TMPEACTABICHUS

CYLUECTBEHHBIX CBS3€ M OTHOLICHWI, a TaKKE NPOTUBOPEUYUA, BBISBIEHHBIX B

UH(OPMAIIMOHHBIX UCTOYHUKAX.

-Haxonute ¥ npuBOANTL KPUTUUYECKUE APTYMEHTHI B OTHOLICHUM JCHCTBUN U CYXKICHUMN

JIPYroro.

-CNOKOMHO M pa3yMHO OTHOCHUTBhCS K KPUTHUYECKHMM 3aMEYaHUSIM B OTHOUICHUHU

COOCTBEHHOI'O CYXJICHUS, PACCMAaTPUBATh UX KaK PECypPCc COOCTBEHHOTO Pa3BUTHSI.

-BbixoauTh 3a paMku ydyeOHOro mpeAMeTa U OCYIIECTBIISATh 1EJICHANMPABICHHBINA MOUCK

BO3MOXKHOCTEH JIJTsl IIUPOKOTO MEPEHOCA CPEJICTB U CIOCOOOB IEHCTBUSL.



-BeicTpauBaTh ~ MHAMBUAyAIbHYIO  00pa3oBareIbHYK)  TPACKTOPUIO,  YUUThIBas

OTPAHUYCHHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHUSI.

-MEHSATh U yIEPKUBATH PA3HBIE MTO3ULIMM B TO3HABATEIBHON NEATEIBHOCTH.
Kommynuxkamuegnote YV/I:

-OCylIECTBIATH JICJIOBY0 KOMMYHUKAIMIO KAK CO CBEPCTHUKAMU, TAK U CO B3POCJIBIMU

(kaKk BHYTpM 00Opa30BaTENIbHOW OpraHu3allid, Tak M 3a €€ NpejaesaMu), noadouparb

NapTHEPOB JJis JEJIOBOM KOMMYHUKAIIMM MCXOAS U3 COOOPAKEHUM PE3YJIbTATUBHOCTU

B3aUMOJICHCTBHUS, 4 HE JIMYHBIX CUMITATHHU.

-ITpu ocyuecTBieHUU TpynmnoBoi padbOThl OBITh KaK PYKOBOJUTEIEM, TaK U UYJIECHOM

KOMAH/Ibl B Pa3HBIX pOJISIX (FE€HEpPATOpP MIACH, KPUTUK, UCIOJHUTEND, BBICTYMAOLIUM,

DKCHEPT U T. [1.).

-KoopaunupoBarh W BBINONHATH PabOTy B YCIOBUSX PEATBHOIO, BUPTYaJIbHOTO

1 KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUSIL.

-Pa3BepHyTO, JIOTMYHO M TOYHO H3j1araTb CBOK) TOYKY 3PECHUS C HCIOJIb30BAHUEM

AJIEKBATHBIX (YCTHBIX U MUCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB.

-Pacno3HaBath KOH(JIMKTHO-T€HHbIE CHUTyalldd W NOPeAOoTBpaliarh KOHQIMKTHI

JIO UX AaKTUBHOH (ha3bl, BHICTPAMBATh ACJIOBYI0 U 0OPA30BATE/IbHYIO KOMMYHHUKAIUIO,

n30erast JTUUHOCTHBIX OLCHOYHBIX Cy)KﬂGHPIﬁ.

Coaep:xxaHue TeM Y4eOHO#H THMCUMILIUHBI

Beeoenue — 2 yaca

Pecypchl ydeOHOro ycmnexa: OOYy4YEHHOCTb, MOTHBAlMs, MaMsiTh, BHUMAaHHUE,
MOJAJIbHOCTh, MBILIJICHUE, IEATEILHOCTh. KOHTPOJIb, CAMOKOHTPOJIb.

Pewenue 3a0au no meme «OcHogHble c8oticmEa i ugoeo. Cucmemuds opeaHuzayus
HCUSHUN.

buosorus - Hayka O KU3HHM U €€ 3aKOHOMEepHOCTsX. [IpeameT, 3aaauu, METObI U
3HaueHUe Ouonoruu. OCHOBHBIE MPHU3HAKKU KUBOTO. ONpEACTICHUE MOHSITHUS (OKU3HBY.
YPOBHU OpraHu3aluy >KMBOM MATEPUU U TPUHIIUIIBI UX BBIACICHUS.

Pa3zoen 1. Peuienue 3a0au no meme «Monexkyaapuasa ouoao2usn» - 6 4acoe



Xumuveckuit cocmas xnemku. Heopzanuueckue eewecmea. HeopraHmyeckue
BEILIECTBA U UX POJIb B YKU3HEACATEIIBHOCTH KJIETKA. Boma B KJETKE, B3aMMOCBS3b €€
CTPOEHMSI, XUMUYECKUX CBOMCTB U OMOJOTHYECKOW posid. OCMOTUYECKOE JABJICHUE U
Typrop B kjeTke. bypepHbie CUCTEMBI KIIETKH.

Xumuveckuii  cocmag — KIemku. Yenegoowi.  Jlunuowi.  YTneBOIbl B
KU3HEACIATEIbHOCTA PACTCHUM, XMBOTHBIX, I'puOOB M Oakrepuwil. buononumeps -
NOJIMCaXapuibl, CTPOCHUE U OMoJiornyeckas poib. JKUpbI U JIMIUIBI, OCOOCHHOCTH MX
CTPOEHHSI, CBSI3aHHBIE C (PYHKIIMOHATBHONH aKTUBHOCTBEO KJIETKH.

Xumuyeckuit cocmaé xinemxu. beixu. buononumepsl — Oenku. JleHartypauus M
peHatypauusi — OMOJOTUYECKUI CMBICI U 3HaUeHHE. DEPMEHTBI, UX POJIb B 00ECNIEYEHUN
IPOLIECCOB YKU3HEAEATEIbHOCTH.

Xumuveckuit cocmas kiemxu. Hykneunogole kuciomoi. HyKIEMHOBBIE KUCJIOTBI, UX
poJib B kieTke. CtpykrypHas opranuzauus [JHK. Camoynsoenue JITHK. PHK, ee Buasl,
O0COOEHHOCTH CTPOCHUS U PYHKLUMOHUPOBaHUS A 1@ — OCHOBHON aKKyMYJIITOP SHEPTHH B
KJIETKE

Paszoen 2. Pewenue 3a0au no meme «lJumonozua» - 12 uacoes

[{umonoeua kaxk wuayka.  VICTOpUs pa3BUTUS LMUTOJIOTHA. TEOPETHUYECKOE M
NPAKTUYECKOE  3HAYEHUE  LMTOJIOTMYECKUX  MCCIECIOBAHUH B MEAMLMHE,
3PAaBOOXPAHEHUH, CEJIBCKOM XO3SIMCTBE, AENE OXpaHbl NPUPOAbI U JApPYyrux cdepax
YeJIOBEYECKON AesaTeNIbHOCTU. Kietounas teopus. COBpEMEHHAs KIIETOYHAS TEOpUs, €€
OCHOBHBIE MOJIOKEHUS U 3HAYCHUE JUIS PA3BUTHUSI OMOJIOTHH.

Cmpoenue kiemku u eé opeanouowvi. [Inazmarudeckas memOpaHa u 000JI0YKa
KJIETKM. Buapl TpaHCOpTa BELIECTB YEpe3 LMUTOIMIA3MATUYECKYIHO MEMOpaHy KIIETOK
(MACCUBHBI M AKTUBHBIA TPAaHCHOPT, 3K30LMTO3 M SHAOLMTO3). Sapo uHTepdazHOH
KIETKH. XPOMOCOMBI, MOCTOSHCTBO 4YuciIa U (OPMBI, TOHKOE CTpoeHue. [loHstue o
kapuotune. [ammowaHelii W AUIUIOWAHBIA HAOOpPBI XpoMocoM. Amnmapar [ oJyibIKu.
Crpoenue U QyHKIMM J1M30cOM. OCOOCHHOCTH CTPOEHUSI arpaHyJiIpHOM (Taakod) u
rpanysisipaoii (mepoxosatoii) OIIC.  PuGocoMbl, 0COOEHHOCTH CTPOCHUS U POJib B
ounocuntese Oenka. [loaupudocombl. Bakyonu pacTUTENBHBIX KJIIETOK, MX 3HAUEHHUE, CBA3b

¢ OIIC. Ilmactuabl: JEHKOIUIACTBI, XJIOPOIUIACTBHI, XPOMOIUIACTBI. MUTOXOHIAPHH,



CTPOEHUE (Hapy>kHasi U BHYTPEHHsISI MEMOpaHbI, KPUCTHI). [ MMOTE3bI O MPOUCXOKACHUU
MUTOXOHJAPUNA. 3HAYEHUE BO3HUKHOBEHHUS KHUCIOPOJHOTO JbIXaHWS B JBOJIFOLHM.
KieTo4HbIH HEHTP, €r0 CTPOCHUE U (PYHKIIUH.

Domocunmes. dorocunTe3. CBeTOBas U TeMHOBas (a3bl POTOCUHTE3A, OCHOBHBIE
IPOLIECCHI,

npoucxosimue B 3TH (pa3pl. OCHOBHBIE MTOTU CBETOBOM (haszbl - cuHTe3 ATO,
BBIICJICHUE KHCIIOPOAA, oOpa3oBaHHe BOCCTAQHOBJICHHOTO
HUKOTHHaMUaaeHuHAMHYKIeotuadochara (HAID-H2). doTtodochopunupoBaHue.
CymmMmapHoe ypaBHeHuUE (poTocuHTE3a. [IepBUYHBIE MPOAYKTHI POTOCUHTE3A. XEMOCUHTES
M €r0 3HAYEHUE B IPUPOLE.

Onepeemuyeckuti 0OMeH. ITanbl FHEPTETUUECKOT0 0OMEHA, MPUYPOYEHHOCTh ITHX
NPOLIECCOB K OMPEACICHHBIM CTPYKTYpaM KJIETKU. 3HAYeHUE MUTOXOHApU U ATD B
SHEPreTHYECKOM OOMEHE.

buocunmes 6eaxa. I'eHeTUUYECKUIA KO U €r0 CBOMCTBA. JTarbl OMOCHMHTE3a OenKa.
Peakiuu marpuyHoro cuHTe3a. Perynsims cuHTe3a O€iaKoB. ['€H-perynasrop, TIeH-
oneparop, CTPYKTYPHbIE TEHbI, UX B3auMojchcTBUe. [IpuHIMI 0OpaTHON CBsI3U B
peryysiii GyHKIMOHUPOBAHUS T€HOB. COBPEMEHHBIE TPECTABIEHUS O PUPOJIE M'EH

Tunwi Oenerus kiemox. JKU3HEHHBIA UK KJIETKHM U €10 dTanbl. [IoAroToBKa KIETKH
K JeleHu0 — uHrepdaza, €€ nepuoAbl (NMPECUHTETUYECKUN, CHHTETUUYECKHIA,
NOCTCUHTETHUYECKUI ). bruosiornueckoe 3HaueHne MHTEp(ha3bl. ANonto3. MUTOTHYECKUit
11709) 8

AMHUTO3 M €ro 3HaueHue. MUTO3 - ULUTOJOTMYECKass OCHOBa OECMoJIOro
pa3sMHOXeHUs. Da3bl MUTO3a, UX XapaKkTepUCTUKA. Meno3 - LMTOJOrMYecKas OCHOBA
NOJIOBOro pa3MHoxeHus. [lepBoe neneHue Meio3a, ero (asbl, UX XapakTEPUCTHKA.
YMEHBLIEHUE YHCIIA XPOMOCOM KakK pe3yJibTaT NEPBOro AesieHus. Btopoe nenenue
Meio3a, passl, MX XapakTepUCTHKA.

becnonoe u nonrosoe pazmuooicerue. ®OPMbI U CIOCOOBI PA3MHOKEHHSI OPraHU3MOB.
becnosioe pasMHOXKEHUE, €ro BUALI U 3HaueHUE. [[010BOE Pa3MHOKEHHME, €r0 BHUIBI U

9BOJIFOHMOHHOC 3HAYCHHC.



Onmoeenes — uHOuUBUOyaibHoe paszeumue op2anuzmos. OINOJOTBOPEHUE U €T0
TUMbl. OCHOBHBIE 3Tanbl SMOPHOHAIBHOIO PA3BUTHS )KUBOTHBIX. B3auMopaeicTBue yacrei
PA3BUBAIOLIETOCS  3apOJbllia.  BHOreHETHMYECKM  3aKOH, €ro  COBPEMEHHAas
uHTepnperauus. [loctamOpuoHanpHOE pa3BUTHE. BpeAHOE BIUSHUE aJIKOTOJIsl, HHKOTHHA,
HApPKOTHKOB, 3arpsA3HEHMS OKPY>KAKOWICH Cpeapl HAa PA3BUTHE 3apOJBIIIA >KUBOTHBIX H
YeJI0BeKa.

Paszoen 3. Pewenue 3a0au no meme «I'enemuxa» - 14 uacoe.

Hesasucumoe Hacieoosanue npusHakos

HacnenoBanue npu  MOHOTMOPHUAHOM  CKPEIUMBAHUM. JIOMHUHAHTHBIE U
PELIECCUBHBIEC MPU3HAKU. L[MUTONIOrMYECKUE OCHOBBI PACIICTIIIEHHUS IPU MOHOTHOPHAHOM
ckpemBaHuM. CTarMCTHUYECKU XapakTep pacUICIUICHHUS. Pacuierienue npu
BO3BPATHOM M QHAIM3UPYIOLLIEM CKPEILMBAHUH.

HacnenoBanue npu nuruOpuaHOM cKpemmBaHuud. He3aBucumMoe KOMOMHUPOBAHUE
HE3aBUCUMBIX NAp MPU3HAKOB - TPETHH 3akoH Menaena. LIUToIornueckue OCHOBBI
HE3aBUCUMOT0 KOMOMHUPOBAHUS AP NPU3HAKOB.

XpomocomHas meopus HacreocmeeHHocmu. SIBICHHE CLETNIEHHOTO HACJIEI0OBaHUS
M OIPaHUYCHHOCTh TPEThEro 3akoHa Mennens. 3HaueHue pador T. I'. Moprana u ero
IIKOJIBI B M3YYEHUM SBIECHUS CLEIUIEHHONO HacienoBaHus. KpocCHHIroBep, €ro
OMOJIOTMYECKOE 3HAYCHUE. ['€HeTHYecKhe KapTbl XpPOMOCOM. OCHOBHBIE TOJIOXKEHHS
XPOMOCOMHOW TEOpUM HacaeACTBEHHOCTH. Bknaa wkonsl T. I'. Moprana B pazpaboTky
XPOMOCOMHOM TEOPUHU HACIIEACTBEHHOCTH.

['enemuxa nona. 11epBUYHBIE U BTOPUYHBIC TOJOBBIE NMPU3HAKK. XPOMOCOMHAas
TEOpHsl ONpPENETEHUs Moja. ['oOMOoraMeTHelid M rereporaMmeTHelid moJi. Hacnenoanue
NPU3HAKOB, CLEMJIEHHBIX € NOJIOM.

Bzaumooeiicmgue  annebHulx U HeallelbHblx  2eHos.  HacienoBaHue mpu
B3aMMOJECHCTBUM  ajUIeNIbHbIX TeHOB. KomomHupoBanue. (CBEpPXAOMHUHUPOBAHME.
MHOX€ECTBEHHBIH aLIENU3M.

B3aumopeiicTBue  HeameNbHBIX  TI€HOB.  KOMIUIMMEHTApHOCTb.  DNMCTAa3.
[Tomumepus. MHOXXECTBEHHOE ACUCTBUE INEHOB. ['€HOTUIT KaK LEIOCTHAA UCTOPUYECKU

CJIOXXKUBIIAACA CUCTEMA.



3akonomeprocmu  uzmenyusocmuy. deHoTUNMYECKas (MOOUM(UKALMOHHAS U
OHTOI€HETHYECKasi) U3MEHYMBOCTb. HOpMa peakumm M €€ 3aBUCUMOCTH OT I'€HOTHIIA.
CTatucTM4eCKue 3aKOHOMEPHOCTH MOJM(DUKALMOHHOW M3MEHUMBOCTH, BapHAllMOHHBIHA
PsSIA M BApUALMOHHAs KPUBAs.

["'eHoTHNIMYECKasd (KOMOMHATUBHAS U MYTALIMOHHAS ) U3MEHUYMBOCTh. MyTallMOHHAs
U3MEHUYUBOCTD, €€ BUABL. MyTaluu, UX NPpUYUHBL. [10CIEICTBUS BIMSHUAS MyTarcHOB HA
opraHu3M. Mepbl 3alUThl OKPY>KAKOLICH CpEeAbpl OT 3arpsA3HEHUs MyTarcHaMu. 3aKOH
FOMOJIOTMYECKUX PANOB B HAcleACTBEHHONM wu3MeHunBoctd. H. WM. Basuiosa.
OKCNEPUMEHTAIBHOE MOJyYEHUE MY TaLM K.

I'enemuxa wenogéexa. MeTOApl  W3YYEHUsS  HACIEACTBEHHOCTH  YeEJIOBEKA:
TeHECAIOTMYECKHA, OJIM3HELOBBIM, LUTOTCHETHUECKUA, THOpUAM3ALMSI COMATHUYECKUX
KJIETOK.

HacnencrBeHHbie 001€3HU, UX PACIPOCTPAHEHUE B MONYJISLUUAX YEIOBEKa. Mephl
npo(UIaKTUKK HACIEACTBEHHBIX 3a00JI€BaHUI 4YesloBeKa. BpeaHoe BIMSHHE aJKOroJs,
HUKOTMHA M HAPKOTUYECKUX BELIECTB HA HACIEICTBEHHOCTh YeNOBEeKa. Meauko-
FEHETHYECKOE KOHCYJIbTUPOBAHUE. M3yueHne poaoCIOBHOM.

Obobwenue — 2 yaca.

Pa3zoen 4. Pewenue 3a0anuii no pazoeny Buo — 19 uacoe.

Pa3sutue Guonoruu B 1oaapBuHOBCKkUi nepuoa. Padorta K.JIunHes. DBontonus u
3BOJIFOLIMOHHOE yueHHe. McTopust 3BOMOLMOHHBIX UacH. KpeaunoHusm u TpaHCHOPMU3M.
CucremaTika Kak Hayka. 3HadeHue pa®ot K. JIMHHes mo cucreMaruke pacTeHud M
YKUBOTHBIX. bUHapHas HOMeHKarypa. OBomonuonHas teopus XK. b. Jlamapka. Yuenue o
rpajalvy YXUBbIX OPraHU3MOB U MOHSTHE (WIECTHULA CyUIeCTB». Teopusi Karactpod
KroBbe. 3akonbl Jlamapka (ynmpakKHEHHME M HEYNPAKHEHUE OPraHOB M HACIICAOBAHUE
OnaronpuoOpeTeHHbIX MNpu3HakoB). [Ipencraenenus Jlamapka 00 H3MEHYMBOCTH.
3naueHue teopum Jlamapka. Jlemoncrpaums. XKuszup u nesrenpHocTh K. B, Jlamapka
[Ipennoceuiki BO3HUKHOBeHUs yuyeHus Y. [lapsBuna. [Ipeanocbulku BO3HUKHOBEHHUS
yuenus Y. JlapBuHa: JOCTHKEHUS B 00JIACTH ECTECTBEHHBIX M COLMATIbBHO-3KOHOMUYECKUX
Hayk (Kocmoronuueckas teopusi Kanra-Jlannaca, noctuskeHust B 00JaCTH XMMHUH, 3aKOH

€MHCTBA OpraHu3ma u cpenbl Pynse — CeueHoBa, npuHUuMn koppensiuu KroBbe, paboTsl



K. Bapa, padotsl U. Jlaiiens, padorel A. Cmuta u T. Manbkryca). DBOJIIONUOHHAS TEOPUS
Y. lapBuHa. OkciemuuuoHHblii  Marepuan Y.  JlapeuHa. VYuenue JlapBuHa 00
U3MEHUMUBOCTU. YueHue JlapeuHa 00  HCKyccTBEHHOM  otOope.  BceeoOinas
MHIMBHlyaJIbHAasd M3MEHUMBOCTh M M30BITOYHAS YUCICHHOCTh MOTOMCTBA. boprOa 3a
CYLUECTBOBAHME U €CTECTBEHHBIH 0TOOP. Buasl 60prObI 3a cyliecTBoBanue. [Ipeanocbuiku
OOpbObI 3a CYLIECTBOBAHME M €CTECTBEHHOTO0 OTOOpa. 3HAueHUE Teopuu JlapBUHA.
[ToHATHE O CUHTETHYECKOW TEOPUM IBOJIIOLMH. BUA: KpUTEpUM U CTPYKTypa. Bua Kak
TEHETUYECKU M30JMPOBAHHAS CUCTEMA, PENPOAYKTUBHAS M3OJISILMS U €€ MEXAHU3MBI.
Kpurepun  Buja: MOPQOJOTUUECKUM,  (PUBHOJOTUYECKUMA,  OMOXUMHUUYECKUNA,
IEHETUYECKUI, DJKOJIOTUUYECKUH, reorpaduueckuii. [lomynsiiusi Kak CTPYyKTypHas
eaHuua Buja. [lonynsuuMoHHas CTPYKTypa BHAQ, SKOJIOTMYECKME U TEHETUUYECKUE
XAPAaKTEPUCTUKN NOMyJISIMiA. Jlemorpaguyecke Nmoka3aresid U CTPYKTypa MOMYJISLMH.
[Tonynauusa kak eavHuUa 3BOMOUMH. [lomyssiuuss — 3jeMEHTapHas 3BOJIOLMOHHASA
€IMHULA. DJIEMEHTAPHBIM 3BOJIOUUOHHBIN MaTepuanl M 3JEMEHTAPHOE 3BOJFOLMOHHOE
siBfieHUE. DAKTOPHI 3BOJIIOLMU. DJIEMEHTAPHBIE SBOJIFOLIMOHHBIE (DAKTOPBI (MY TALIMOHHBIHA
NPOLECC, H3OJSLMS, MOMYJSIUUOHHBIE BOJHBI, APEH( T'EHOB, €CTECTBEHHBI OTOOD).
DOpMBI ECTECTBEHHOTO 0TOOpA (CTAOMIM3UPYIOIIMNA, ABKYILMNA, AM3PYNTHBHBIN). Buabl
M3MEHYMBOCTHU. Pe3epB MU3MEHUMBOCTH. ECTECTBEHHBIN OTOOD — IJ1aBHAs IBUXKYLLIAS CHJIA
3BOIIOLMUA. DOPMBI  €CTECTBEHHOr0  0TOOpa  (CTAaOMJIM3UPYIOIIMH,  JBUXKYLIHIA,
JOU3PYNTUBHBINA). Alantaiuus OpraHu3Ma K yCJIOBUSIM OOMTAaHUs KaK pe3ysibTar JICHCTBUS
€CTECTBEHHOT0 oTOOpa. [IpucnocoburenbHbie 0OCOOEHHOCTH CTPOEHUS, OKPACKU Tena U
NOBEICHUS >KMBOTHBIX. [loBemeHyeckue amantauu. buOXMMHMYECKHE aJanTalMu.
DU3NOJOTUYECKHUE aJanTtanuu. OTtHOCUTENBHAS LEJIECO00PA3ZHOCTh
afgantaiuii. BunooOpa3oBanue kak pe3ysbTar 3BOtoUUMU. [IyTu (COCOOBI) U CKOPOCTH
BU000pa30BaHUS,; reorpauyeckoe " HKOJIOTHUYECKOE BU000pa30BaHHUE.
['eorpaduueckas u skojoruyeckas uzossuus. CoxpaHeHHME MHOrooOpazus BUAOB Kak
OCHOBA YCTOWYMBOrO pa3BuUTUs OMocdepbl. bruosornueckuii nporpecc U OMOJOTUUECKUIA
perpecc. [TpuuuHbl BeIMUpaHusi BUAOB. buosoruueckoe paznooOpasue. JlokazaTenbcTBa
3BOJIFOLIMMA OPraHUYECKOTO MHpa. LluTonornueckue u MOJEKYISPHO-OMOJIOTHYECKHUE

(MOJIEKYJISIPHO-TEHETUUECKUE), CPaBHUTEJIBHO-AHATOMUYECKHE (CpaBHHUTENBHO-



MOP(}OJIOTUUYECKHUE), MATEOHTOJOTUYECKUE, SMOPUOJIOTMUECKUE U Ouoreorpaduyeckue
JI0KA3aTeIbCTBA 3BOJFOLUH.

Pa3BuTue mnpeacTaBiIeHUN O MNPOUCXOXKIACHUM >KM3HM Ha 3emie. KoHuenuuu
abuorenesa u ouorenesa. Oneitel . Penn, JI. Cnamannanu u M. M. TepexoBCKOTo, ONbIT
JI. ITacrepa. T'mmoTe3bl CTALMOHAPHOTO COCTOSIHMST M NaHcrnepMuu. COBPEMEHHBIE
NPEACTABJICHAS O BO3HUKHOBEHUHM >KU3HM (2 4). OpraHuyecKuidi MUpP KakK pe3ysbTaT
JBOJIIOLMK. BO3HHMKHOBEHHME M  pa3BUTHE SKU3HM Ha 3emse. XHUMHYECKUH,
npeaduosiornyeckuii (teopus akagemuka A. M. OnapuHa) u OUOJIOTMYECKHUIH ATambl
pa3BUTHS XKUBOW Marepuu. Teopus Ouomnossa. PazButHe xu3HM Ha 3emie. PazBurtue
YKU3HU HA 3EMJIE B APXEHCKYIO U TPOTEPO30MCKYIO 3pbI. [1epBhIE ClIEAbI )KU3HU HA 3EMIIE.
[losiBlieHHE BCEX COBPEMEHHBIX TUIOB O€CIO3BOHOUYHBIX MBOTHBIX. [IepBble XOPIOBHIE.
Pa3ButHe BOJHBIX paCTEHUA. Pa3BUTHE )KM3HU HA 3EMJIE B TAJICO30UCKYHO 3py. [TosBieHue
U DOBOJIOLMS CYXONYTHBIX pacTeHWil. [lamOpOTHUKH, CEMEHHBIE MANOPOTHUKH,
TOJIOCEMEHHBIC PACTCHUS. DBO3HUKHOBEHME TO3BOHOYHBIX: PBIOBI, 3E€MHOBOJHBIC,
npeCMbIKAroIuMecs. Pa3BuThe >kU3HU Ha 3€MJI€ B ME3030MCKYH) M KallHO30MCKYHO 3PBI.
[TosiBIEHME M pacpOCTPaHEHUE MOKPBITOCEMEHHBIX PACTeHUl. BOZHMKHOBEHHE NTHLL U
miekonuTaromux. Ilosenenue u pazpurue npumaroB. [losBieHue yenmoBeka. [ Mnmoressl
NPOUCXOKICHUS YEJIOBEKA. AHTPOIIOTEHE3 M €ro ABWXKYLUME CUJIbl. lIpencraBieHus o
IPOUCXO0KICHUHU YEJIOBEKA B PA3HBIE NMEPUOABI UCTOPUM HaykH. [1os0)keHHEe YenoBeka B
CUCTEME >KUBOTHOrO Mmupa. IIpoucxoxxaeHue uyenoBeka. MecTo uenoBeka B KUBOM
npupoje. CucreMmarnieckoe nojaoxeHue Buaa Homo sapiens B cucteMe >KMBOTHOTO MUPA.
[Ipy3HaKu M CBOWCTBA YEJIOBEKA, IMO3BOJSIOIIME OTHECTH €ro K PasIMYHbIM
CUCTEMATUYECKUM TPYyIIaM LAPCTBA JKMBOTHBIX. OBOMIOLMA  4YesoBeka. CTaauu
DBOJIFOLIMM YEJIOBEKA: MPUMATBHl — IMPEAKHU YEIOBEKA, aBCTPAIONUTEK, YETIOBEK YMEIbIM,
JPEBHEWIINIA YEOBEK, IPEBHUIA YETIOBEK, MEPBbIE COBPEMEHHBIE JIOAU. UenoBeyeckue
pacel. [lonynsiumonHas cTpykTypa Buga Homo sapiens; UENOBEYECKHE  PACHI;
pacooOpa3oBaHME, E€OMHCTBO MPOUCXOXACHUs pac. [IpucrnocoOUTENbHOE 3HAUEHUE
PAaCOBBIX MPU3HAKOB. BUIOBOE €IMHCTBO YEJIOBEYECTBA.

Pa3zoen 5. Pewuenue 3aoanuii no meme Ixkocucmema — 11 uacoe.



Opranusm u cpena. Jxosnoruueckue Gaxktopel. Opranusm u cpena. Gakropsl cpeabl
obutanus. Knaccudukanus skonoruueckux (paktopos. BnusHue ¢pakTopoB cpenbl Ha
opranu3Mm. llpenmensl  BBIHOCAMBOCTH. 30HAa  ONTUMYMa, 30HA  YIHETCHHUS.
OrpannuuBaromiuid  ¢axtop. 3akoH  MuUHMMyMa  JIuOuxa.  Dkojoruyeckas
HUIIA. AOHOTHYECKHE (PaKTOPbI cpeabl. DAKTOPBI Cpebl OOUTAHUSI U TPUCTIOCOOJICHUS K
HUM SKUBBIX OpraHuaMoB. AOuotuyeckue (akrtopel cpenbl. Poib TemmnepaTypsl,
OCBEILIEHHOCTH, BIQKHOCTH M IPYrHX (PAKTOPOB B KUHEIAECATEILHOCTH COOOILUECTB M
opraHu3moB. buotnueckue (akropbl cpeabl. buotnueckue ¢axtopel cpeapl. DOpMb
B3aUMOOTHOIICHUI MexAy opraHu3Mamu. [lO3UTUBHBIE OTHOLIEHUS — CUMOUO3:
MYTYaI13M, KOONEpalisl, KOMMEHCATU3M. AHTUOMOTHYECKUE OTHOLLIEHHS: XUIITHUYECTRO,
napasuTH3M, KOHKYpeHLMs. HelTpaibHbie OTHOUIEHUS — HeUTpaan3Mm. CTpykTypa
3KOCHCTEM. ECTECTBEHHBIE ~ COOOIIECTBA  KMBBIX  OpPraHuM3MOB.  BHOreoueHo3bl.
KOMNOHEHThI OMOreOLEHO30B: MPOAYLEHTHl, KOHCYMEHTBI, PEAYLEHTHI. BHOILEHO3BI:
BUJIOBOE pazHoOOpasue, MIOTHOCTh MONyJisiuii, OnoMacca. [ Tuniesbie cBsizu. Kpyroopot
BEUICCTB M 3HEpruuM B dkocucteMax. Llenn u cetm nutanus. Tpoduueckue ypoBHH.
DKOJIOrMYeCKUEe MUPAMUIbL. YUCEN, OMOMACCHI, SHEPTUU. KpyroBopoT BEIIECTB M SHEPrUU
B SKOCUCTeMAX. [IpUUMHBI yCTOWYMBOCTH U CMEHBI SKOCHCTEM. MI3MEHEHue cOoO0IIECTB.
Cmena skocucteM. J[MHAMMYECKOE paBHOBECHE. ArpOLEHO3. BiusHue yenoBeka Ha
SKOCHCTEMBI. JKOJIOTUUECKUE HapyILLICHHUS. buocdepa — rno0asbHas
skocucteM. buochepa — kuBas o0onouka miaaHeTel. CTpykTypa Ouocdepsl.
KomnoHeHTsl Ouochepsl: )KMBOE BELIECTBO, BUIOBOM COCTaB, pa3HOOOpAa3ue U BKIIAJ B
onomaccy; OMoOKoCHOe U KocHOe BewecTBo ouochepsl (B. U. Bepuanckuii). Kpyrosopor
BeulecTB B npupoje. ['panunel 6uocdeprl. Ponb sxuBbix opranu3moB B duocdepe. Ponb
YKUBOTO BeliecTBa B Onocdepe. KpyroBopoT Bobl U yriepoaa B ouocdepe. buochepa u
yenoBek. [IpsMoe 1 KOCBEHHOE BIMsIHUE YesioBeka Ha Ouocdepy. [IpupoaHsie pecypebl 1
MX MCHOJb30BaHUE. AHTPONOreHHbIE (HAKTOPbl BO3ACHCTBUS Ha OHOLIEHO3bI (POJb
4eJI0BEKA B IPUPO/IE); MOCIIEACTBUS XO35MCTBEHHON ACATENbHOCTH YenoBeka. Hoocdepa.
OCHOBHBIE 3KOJIOTUYECKUE NPOOJEMbl COBPEMEHHOCTH. AHTPONIOICHHOE BJIMSIHUE Ha
atmocepy u ruapocdepy. Ipo3usi nouBkl. [IpUpoaAHbIE PECYPCHl U UX UCIIOJI30BAHUE.

[Tytu peLeHus AKOJIOTHYECKUX npo0Onem. [Tpobaemel palMOHAIBHOTO



NPUPOIONONIB30BAHUS, OXPAHbI MPUPOBL: 3alUTA OT 3arPA3HEHUH, COXPAHEHUE STATOHOB
U MaMITHUKOB MPHPOJBI, 00ECIEUEHUE NPUPOAHBIMU PECYPCAMU HACEJCHUS TUIAHETHI.
OCHOBBI PALIMOHAJIBHOTO MPUPOIOTNIOIB30BAHMSI.

Oboobwenue - 4 yaca.

IlepeyeHnb negaroru4ecKuX T€XHOJIOTHil NpenogaBaHust y4eOHOii
AUCHUNIHHBI

[Ipu opranuzaumm ydeOHOro mnporecca Ha ypokax OHMOJOTMHM HCIOJB3YIOTCS
CIIEaYIOLInE Ne1arorn4eckue TEXHOJIOTUH: JMYHOCTHO-OPUEHTUPOBAHHBIE,
i depeHuMPOBAHHOTO O0y4YEHHUsI, MH(POPMALIMOHHO-KOMMYHUKALMOHHBIE, 3I0POBbE
cOeperaroume, NpOEKTHAs IEATEIbHOCTD, PA3BUTHE KPUTHUECKOTO MBILICHHUS .

Y4eOHO-TeMATH4YeCKHIi IJIaH, BKIKYAKILIHI NPAKTHYECKYI0 YaCTh IPOrpaMMbI

Ne HanmenoBaHue pa3nesioB U TeM Kou-Bo
n/n 4acoB
10 kmacc
1. Brenenue. 2
2. Paznen [. MonekynspHas Ouosorus 6
3. Paznen II. L{utonorus 11
4, Paznen III. T'eneTnka 15
Hroro 34
11 kmacc
1. Paznen IV. Bun 19
2. Paznen V. Okocucrema 11
3. O0001eHne 4
Hroro 34

Pa3zpnen VI. KanengapHo - TemaTu4yeckoe nJIaHUPOBaHHUeE

n/m

HaszBanue paznena, tema ypoka Jlara Koppekuu

A




IJj1aH

¢axt

10 kimace

Beeoenue- 2 uaca

1.

Beenenue B onektuBHBIA - nipeameT.  Cucrema

OMOJIOrMYECKUX HayK. MeTo1bl OMOI0ruu

Pemenne 3amau nmo temMe «OCHOBHBIE CBOMCTBA

YKUBOTO. YPOBHHU OPraHU3ALMH KUBOTO»

Paszoen I. Monexynsaprnas buonocus - 6 4yacoe

3. |Pemienue 3agay 1mo Teme: «XMMHYECKHH COCTaB
KJIETKU. Heopranuueckue BeuecTBay

4. |Pemenue 3amad 1o TteMe: «XHUMHUUYECKMH KIIETKH.
YreBoab».

5. |Pemenue 3amady nmo TeMe: «XUMHUYECKHN KJIETKU.
JInnuawny.

6. |Pemenue 3agay nmo Teme: «XMMHYECKHH COCTaB
KJICTKU. bekny.

7. | Pemienne 3amady mo TeMe: «XMMHUYECKHM COCTaB
KJIETKU. HyKJI€MHOBBIE KUCTIOTHI»

8. | Tematnueckas padoTa o Teme

Pazoen II. [[umonocus - 12 yacos

9. |Pewmenue 3amay no teme: «LluTonmorus kak Hayka.
Kneroynas teopus»

10. | Pemenue 3amau no teme: «CTpPOCHHUE KIETKH U €€
OPraHOUIbI»

11. | Pemienue 3anau no teme: « DOTOCUHTE3)

12. | PeieHue 3ama4 no teme: « JHEPreTUYECKUA OOMEH.
[mukonu3»

13. | PeieHue 3ama4 no teme: « JHEPreTUYECKUA OOMEH.

JIpIXaHHuE»




14. | Pemienue 3amau 1mo Teme: «buocuHTe3 Oenka.
Tpa"ckpunuus»

15. | Pemienue 3amau mo Teme: «buocuHTe3 Oenka.
Tpancnsnus»

16. | Pemienue 3agay mo Teme: «Tumbl JAeJIEHUST KJIETOK.
MwuTo3»

17. | Pemienue 3agay mo Teme: «TuUnbl JeJIEHUS KJIETOK.
Meio3»

18. | Pemienue 3amau mo Teme: «becrnojioe W MOJI0BOE
PaA3MHOXKECHUEY

19. | Pemenue 3amadu no Tteme:.  «HMHAMBUIyaIbHOE
Pa3BUTUE OPTaHU3MOBY

20. | Temaruyeckas paboTa Mo Teme

Pazoen 111. [ 'enemuxa — 14 u

21. | Pemienne 3agau 1o Teme:  «MOHOrMOpUIHOE
cKkpeluBaHue. [10JIHOE U HEMOIIHOE TOMUHUPOBAHUE
NPU3HAKOBY

22. | Pemienne 3amad mno TeMme: «JluruOpuaHoe WU
NOJIMTUOPU THOE HE3aBUCUMOE HACJIEI0BAHUE
PU3HAKOBY

23. | CuenneHHoe  HacinenoBaHue. 3akoH — Moprasa.
XPpoMOCOMHas TEOpUsl HACJIEICTBEHHOCTH.

24. | PemieHue 3aJa4 Ha CLEIUIEHHOE HAacjEJI0BaHUE,
KPOCCHUHTOBED

25. |'enetuka nosa. Pemienuwe 3amad Ha CIEMJIEHHOE C
MOJIOM HACJIEI0BAHUE

26. | PeuieHne 3amay Ha HACJCIOBAHUE JBYX IMPU3HAKOB,
CUCIJICHHBIX C TIOJIOM.

27. | PeuieHne 3amad Ha ayTOCOMHOE U CIEIUICHHOE C




MOJIOM HacCJICAOBAHUE

28. | PemieHne 3amay Ha B3aMMOJCHCTBUE aJlICJIBHBIX
I€HOB — KOJJOMUHUPOBAHUE, CBEPXIOMUHUPOBAHUE

29. | PemieHue 3amay Ha BCE THUIBI B3aMMOACHCTBUS
HEAJUIENbHBIX T€HOB. KOMIJIEMEHTAPHOCTh. DNUCTA3

30. | PemieHne 3aga4 Ha  TUNOBI  B3auMOJICHCTBUS
HEAJUIENIbHBIX T€HOB. [[0TMMEpHOE NEICTBUE TEHOB.

31. | 3akOHOMEPHOCTH U3MEHYMBOCTHU. PelieHue 3amanuii
10 TEME HACJICACTBEHHAsI H3BMEHUYMBOCTh

32. | MogudukauuoHHas HW3MEHYUBOCTh. [locTpoeHue
BapHUalMOHHON KPUBOIA

33. | Pemenue 3amay mo TeMme: «IE€HETHKA 4YeIOBEKay.
Pemenue 3amau « PonoCIoBHAs YEI0BEKAY

34. | Tematnueckas padota

11 kmacc

Pa3zoen IV. Buo — 19 wacoe

1.

Pemienne 3agaHuii no Teme: (OCHOBHBIE HAECHU

BO3HUKHOBCHHSA W PAa3BHUTHI )KU3HU HaA 3emiie

2. | Pemienue 3amanuii mo teme: Maem kpeauMoHu3Ma U
TpaHC(POPMHU3MA, UX OTIMYUE OT IBOJIOLMUOHHON
uneu Y. Jlapsuna

3. | Pemienue 3aganuii Ha ONPEEIIEHUE KPUTEPUEB BUA

4. | Pewienne 3aganuii  Ha  onpeneneHue  (Hopm
€CTECTBEHHOI0 0TOOpa

5. | Pemienue 3amanuii no teme BunooOpazoBanue

6. | Pemenue 3a1aHU Ha CONOIYMHEHUE
CUCTEMATUYECKUX €IMHHULL Y PACTEHUN U )KUBOTHBIX

7. | Pemienue 3ananuii Ha onpeaesieHne OMOJOTUYECKOTO

OyTdk M o0uIMe  3aKOHOMEPHOCTH  Pa3BUTHS




OpraHu4cCKOro Mmpa

8. | Pemienue 3agaHuii 1mo Teme JlokaszaresabCTBa
3BOJIFOLIMM OPraHUYECKOTO MUpPA

9. |Pemenne 3amanmii 1o teme  COBPEMEHHBIE
NPEACTABJICHUAS O BOBHUKHOBECHUHU JKU3HU

10. | Pemienue 3amanuii nmo TeMe BO3HMKHOBEHHE U
pa3BUTHE KU3HM Ha 3emiie B APXCHCKYIO U
[IpOTEpO30ICKYIO 3PBI

11. | Pemienue 3aganmii no reMe Pa3Butue >KM3HU Ha 3emiie
B [laneo3zoiickyro 3py

12. | Pemienue 3aganuii no reMe Pa3Butue >KM3HU Ha 3emiie
B Me3030ickyro U KaifHO30MCKY 0 3pbl

13 | Pemienue 3agaHuii 1Mo DOBOJIIOLUUMM W KU3HEHHBIM
nuKjam PacteHuii

14. | Peumienue 3agaHuii 1Mo DOBOJIIOLUUMU W KU3HEHHBIM
nuKJjam PacteHuii

15. | Pemienue 3aganuii mo DBosoLUU JKMBOTHBIX

16. | Pemienue 3aganuii mo DBoHOLMU JKMBOTHBIX

17. | Pemienue 3amanuid no teme IlonoskeHue 4enoBEeKa B
CUCTEME OPraHUYECKOTO MUpa

18. | Peienue 3aganuii Ha onpeaeeHue CTaauid pa3BUTHS
YEJIOBEKA U YETIOBEUECKUX pac

19. | Tematuueckasi KOHTpOJIbHAs padoTa Mo TEME

Pazoen V. Dxocucmema — 11 vacoé

20. | Pelienne 3agaHuii Ha TPUCNIOCOOJICHUS K Pa3HbIM
cpenam  OOWTaHMs,  BJIMSHUE  DKOJIOTMUECKUX
(akTOpOB Cpe/ibl

21. | Pemuenne 3agaHuii Ha CTPYKTYPY 3KOCHUCTEMBI.

[TumeBbie YPOBHH, MHUIICBLIC LICIIH K CCTH.




22.

PewieHue 3amaHuii Ha KpPYroBOpOT BELIECTB H

pacnpeesieHue SHEPrUU

23. | Pemienue 3amaHuMii HA TPUYMHBI YCTOWYMBOCTU H
CMEHBI 3KOCUCTEM

24. | PeuieHue 3a1aHKil HA PACNIO3HABAHUE SKOCUCTEM

25. | Pewienue 3a1anuii Ha OTJIMYUTENBHBIE OCOOEHHOCTH
€CTECTBEHHBIX 3KOCUCTEM U arpoLEeHO30B

26. | Pemienue 3amaHuii Ha poJib YKMBBIX OPraHU3MOB B
ounocdepe

27. | Pemienne 3amaHuii 1O BIMSHHUIO 4YEJIOBEKA HA
ouocdepy. Buapl 3arps3HeHUs M MyTH UX PELIEHUS

28. | Peuienue 3ananuii no teme YeNoBEK U €ro 3I0POBbBE.
BiusiHuE NPUPOAHBIX U aHTPONOTEHHBIX (PaKTOPOB Ha
3I0POBBE YETIOBEKA

29. | Pemienue 3aganuii 1o OCHOBaM OMOHUKH

30. | TemaTuueckast KOHTPOJIbHAs paboTa MO TEME

Obobwenue — 4 yaca

31. | O6061IeHHE MO OCHOBAM LIMTOJIOTUH
32. | O6001IeHHE MO OCHOBAM I'€HETUKH
33. | KontponbHas paboTa no Kypcy

34. | UTOroBoe 3aHITHE N0 KypCY
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