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PaGouas nporpamma mno mnpeamery «buonorus» gns 10-11 kmaccos
pa3pabotana Ha ocHoBe denepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa cpeaHero oOmero obOpa3oBaHus 1o Omojoruu. J[aHHas mporpamma
OpHEHTHPOBaHA Ha MCTIOJIb30BaHNE YUCOHMKA!

buonorus npoguiabHBIA YPOBEHb

10-11xn I'M Jpmvmun, I1.M Boponun gactu 1u2.—M.;IIpoceemenue.2020.
YueOusrii man MOY «I'uMHazus «ABuatop» Ha U3ydeHue npeamera «buonorus»
yriIyOeHHBIN ypoBeHb npeaycMmaTtpuBaeT B 10-11 kmaccax mo 3 gaca B Henelno,
yto coctaBisger 102 gaca B roa. Beero 204 yaca 3a Bech mpouIbHBIN yPOBEHD
oOyueHus.

1. Tlnanupyembie pe3ylbTaThl OCBOEHHUs TpenMera «buonorus» Ha
yIIIyOJICHHOM YPOBHE Ha YPOBHE CPEHEro o0Iero o0pa3oBaHusl

Jannass  mporpamma  oOecneyrBaeT  (pOPMHUPOBAHUE  CIIECIYIOLIUX
JUYHOCTHBIX, METAMIPEAMETHBIX M MPEIMETHBIX PE3yIbTaTOB.

[TnarupyemMble TMIHOCTHBIC PE3YIHTATHI

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHS TPOTPAMMBI  CPEIHEro  0OIIero
oOpa3oBaHUs MO OWOJOTUN JOCTUTAIOTCS B €AMHCTBE YUYEOHOW W BOCIIUTATEIHLHOM
NEATETLHOCTH

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS OOYYaIOMUMHUCS padoueid MporpaMMbI
CpPEeIHEro o0IIero oOpa3oBaHUs MO OMOJIOTUU JIOJDKHBI OTpa)XaTh TOTOBHOCTH U
CIIOCOOHOCTH 00YYaroIIUXCsl PYKOBOJICTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU
NO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMd, TO3UTUBHBIX
BHYTPEHHUX  YOEXICHUIH,  COOTBETCTBYIOIIMX TPATUIMOHHBIM I[€HHOCTSIM
POCCHIICKOTO OOIIECTBa, PaCIIMPEHUE )KU3HEHHOTO OIbITa U OTbITA IEATEIbHOCTH
B TIPOIIECCE peaTu3allii OCHOBHBIX HAINPABIECHUN BOCIHUTATEILHON JEATEILHOCTH,
B TOM YHCJIE B YACTH:

1. I'paxx1aHCKOTO BOCTTUTAHMUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIUHA 00YUAIOMIETOCs] KaK aKTUBHOTO
¥ OTBETCTBEHHOTO  YJI€Ha  POCCHHMCKOTO  OOIIECTBAa; OCO3HAHWE  CBOMWX
KOHCTUTYITMOHHBIX TIpaB W 00SI3aHHOCTEH, YBa)KCHHE 3aKOHA W MPABOIOPSIKA;
MPUHATHE TPAAUIIMOHHBIX HAIIMOHAJILHBIX, O0IIEYEIIOBEUCCKIUX TYMAaHUCTHICCKUX,
JTEMOKPATUYECKUX, CEMEWHBIX IIEHHOCTEH, B TOM YHCIIC B COTOCTABIICHUU
C )KM3HEHHBIMHU CHUTYAIlUSIMH, U300paKEHHBIMHU B JINTEPATYPHBIX TPOU3BEIACHUSX;
TOTOBHOCTh  MPOTHUBOCTOSITH  MJICOJIOTHM  OKCTPEMH3Ma,  HAIMOHAIM3MA,
KCeHO(pOoOUHM, MUCKPUMHUHAIMK TI0 COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MPU3HAKAM, TOTOBHOCTh K COBMECTHON TBOPYECKOU JESITEIIbHOCTH
npu

CO37aHUM YYEOHBIX TMPOEKTOB, PEIICHWH Y4YEeOHBIX W TI03HABATEIHHBIX
3anad, BBITIOJTHEHU T OMOJOTUYECKUX AKCIIEPUMEHTOB y4acTBOBaTh
B CAMOYTIPABJICHUH B IIKOJEC W JICTCKO-IOHOIIECKUX OPTaHM3allAX; YMCHHE
B3aMMOJICCTBOBATh  C COIMAJIBHBIMM ~ HWHCTHUTYTaMH B COOTBETCTBHH  C HX
GYyHKIUSIMH ¥ Ha3HAYEHUEM; TOTOBHOCTh K I'YMaHHTApHOW | BOJIOHTEPCKOM
NEATETLHOCTH.



2.I1aTpruOTUYECKOTO BOCITUTAHMUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, UyBCTBa OTBETCTBEHHOCTU IEpell
Ponunoil, ropaoctu 3a CBOWM Kpail, CBOWO PonanHy, CBOM S3BIK H KYJBTYpY,
MpOIIIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOrO Hapoaa Poccuu; 1EHHOCTHOE
OTHOIIIEHHE K TOCYJApCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY U MOPHUPOJHOMY
HACIIEIMI0, MaMSITHUKAM MPUPOJbI, TPATULUSIM HApPOJOB, HCKYCCTBE, CIOPTE,
TEXHOJIOTUAX, TPYC; UJIeHHas yOeKAEHHOCTh, TOTOBHOCTD K CITYKEHHUIO U 3aIUTe
OTtevecTBa, OTBETCTBEHHOCTH 32 €T0 CYIb0Y

3. JIlyXOBHO-HPaBCTBEHHOTO BOCITUTAHMUSI:

OCO3HaHHWE IyXOBHBIX IEHHOCTEW pOCCUICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TOBEACHUSA,
CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUCHTHUPYSACh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI W LIEHHOCTH; OCO3HAaHHE
JUYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOTO OyAyIIEro; OTBETCTBEHHOE
OTHOILIEHHE K CBOUM POJUTENSIM, CO3JaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
MIPUHATHS LHEHHOCTEW CEMEMHOW KWU3HU B COOTBETCTBUM C TPAAULIASIMUA HApOJOB
Poccun.

4. DCTEeTNYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIOUasl ACTETUKY ObITa, HAay4YHOTO
¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHUI,

CIIOCOOHOCTh BOCHPUHHMMATh pPa3jMYHbIE BHJIBI MCKYCCTBA, TPAAUIUU U
TBOPYECTBO CBOETO W  JPYyTHUX  HApPOJOB, MNOHUMAHHE SMOILMOHAIBHOIO
BO3JICMCTBUS KUBOW MPUPOABI U €€ LIEHHOCTH; TOTOBHOCTh K CAMOBBIPAXKEHUIO B
pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE TMPOSBISITH KAaueCTBA TBOPYECKOMU
JUYHOCTH.

5. ®U3N4EeCKOro BOCHUTAHMUS:

c(hOpPMHUPOBAHHOCTh  3JI0POBOTO M Oe30macHoro  oOpasa  JKHM3HU,
OTBETCTBEHHOTO  OTHOIICHHUS K CBOEMY  3J0pOBbIO  (3I0pPOBOE  THTaHUE,
co0JII0ICHUE TUTHEHUYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBIA PEKUM 3aHATHM
U OTAbIXa, peryisipHas (pu3nveckKas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOIO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TMCHUXHUYECKOMY
3I0POBBIO;  MOTPEOHOCTH B (PU3UUECKOM  COBEPIICHCTBOBAHHUM,  3aHSATHUSIX
CIIOPTHUBHO-03JJOPOBHUTEIIBHON €SI TENBHOCTBIO;

aKTUBHOE HEMPUSTHE BPEAHBIX NPHUBBIUEK (YyMOTpeOJIeHUsS aJIKOTOJId,
HapKOTHUKOB, KYPEHU).

6. Tpy10BOro BOCIIMTaHUS:

TOTOBHOCTh K TPyAY, OCO3HAaHHWE IIEHHOCTH MAaCTEepPCTBa, TPYIOIIO0HE,
FOTOBHOCTh K AKTUBHOM JEATENIBHOCTH TEXHOJIOTHMYECKOW M COLHMAIBHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJHATh ~ TaKyk  JICSITEIBHOCTh; HMHTEpPEC K  pa3gudyHbIiM  cdepam
npodeCCUOHANILHON JICSITEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynmymieit  npodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HECHHBIC IUIaHBI,

3



TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSHKEHUU
BCEU KU3HU.

7. DKOJOTUYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUE BIIASHUS

COIMAJIBHO-?PKOHOMHYECKHUX TPOIIECCOB Ha COCTOSTHUE MPUPOTHON M COIUATHLHOM
CpeImbl, OCO3HAaHHWE TIJ00aTBPHOTO  XapaKTepa JAKOJOTHYECKUX  TPoOIeMm,
IUIAHUPOBAHUE W OCYLIECTBJICHUE JCHUCTBUU B OKPYXKAIOLIECH CpEAE HA OCHOBE
3HAHMS 1IeJIed YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA, AKTUBHOE HEMPUSITHE
NENUCTBUN, MPUHOCAUIUMX BpeA OKPYXKAIOIIEH cpeae, YMEHHE IPOTHO3UPOBATh
HEOJIAronpusITHbIE 3KOJIOTMUYECKHE MOCIEACTBUS TMPEIITPUHUMAEMBIX JCHCTBUH,
peaoTBpaliaTh UX; CIOCOOHOCTh MCHOJIL30BATh MPUOOpPETaeMble NMPU NU3YUCHHUH
OMOJIOTMM 3HAHUS M YMEHHMS TpPU PEHICHUH MpoOIieM, CBS3aHHBIX C
palMOHANBHBIM TPUPOJIOIIOIB30BaHNEM (COONIOZCHUE TIpaBUJI TOBEJICHUS B
MPUPOJC, HAIMpPaBICHHBIX HA COXPAHCHHE PABHOBECHUS B IKOCHCTEMaX, OXpaHy
BHJOB, OKOCHCTEeM, Oumocdeppl); pacHIUpeHHE  OmbITa  JEATCIbHOCTU
AKOJIOTUYECKON HANPABICHHOCTH

8. LleHHOCTH HAyYHOTO MMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JUAJIOTE
KYJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJUKYIHTYPHOM MHDE;

COBEPIIIEHCTBOBAHKE SI3BIKOBOM M UMTATEIBCKOM KYJIBTYpbl KaK CpEICTBa
B3aMMOJICUCTBUSL MEXIY JIOAbMHU | IMO3HAHUST MHPA; OCO3HAHHE IIEHHOCTH
Hay4YHOU NeSITEILHOCTH, TOTOBHOCTh OCYIIIECTBIISATh IPOEKTHYIO
Y UCCJIEIOBATEIBCKYIO0 JEATeTbHOCTh WMHJWBHUAYAIbHO U B IrPYINe, MOHUMaHUE
cnenuuKyd OMOJIOTUM KaK HayKd, Oco3HaHue e€ poau B (GOpPMHUPOBAHUU
pPaAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH 1IEJIOCTHOTO MPECTaBICHUS 00
OKpPYKaIoIeM MHUpPE KaK O eIUHCTBE MPHUPOBI, YEJIOBEKa M 00IIEeCTBA B MIO3HAHUH
MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJeM COXpPaHCHHS MPHUPOIHOTO
paBHOBeCHs, YOCKIEHHOCT, B 3HAYMMOCTH OWOJIOTMH JUII  COBPEMEHHOM
IIUBUJTM3AIMK: OOSCIICYCHUSI HOBOTO YPOBHSI PAa3BUTHSI MEIUITUHBI; CO3IaHUS
MEPCTICKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pemiaTh PECypCHBIE MPOOIEMBI
pa3BUTHS 4YEJIOBEUECTBA; ITOMCKA MyTEH BBIXOAA M3 TI00ATBHBIX IKOJIOTHICCKUX
npobsiemM M obecnedeHusl nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HHM, 3aUHTEPECOBAHHOCTh B TOJYYCHHH OMOJIOTMUECKHX 3HAHUNA B IEIAX
MOBBINMICHUS O0IIed KyJIbTYphl, €CTECTBCHHO-HAyYHOW TPAMOTHOCTH Kak
COCTaBHOM YacTH (DYHKITMOHAJIBHON TPaMOTHOCTH OOydYarommxcs, (GOpMHUPYEMOM
IPY U3y4YCHUH OUOJIOTHH.

B mpomecce  mocTikeHHMS — JIMYHOCTHBIX — PE3yJIbTaTOB  OCBOCHHS
OoOy4YaroIMMHUCS TPOrPaMMbl CPEAHEro O0IIero o0pa3oBaHUs Y 00yUYarOITUXCS

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN WHTEJICKT, TIPEAMOJIAT AFO I
c(hOpMHUPOBAHHOCTD:
CaMOCO3HaHWUH, BKJTIOYAIOIIETO CIIOCOOHOCTH MMOHUMATh cBOE

4



HYMOLIMOHAIIBHOE COCTOSIHME, BUJETh HAINpPaBICHUS pa3BUTHS COOCTBEHHOM
IMOLIMOHAIBHOM cephl, OBITH YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOLIETO0 CAMOKOHTPOJb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 3@  CBO€  IOBEJIEHUE, CIOCOOHOCTh  adalTHPOBATHCA
K SMOLMOHAIbHBIM U3MEHEHUSIM U MIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY

BHYTPEHHEW MOTHBAIMH, BKIIOYAOLIECH CTPEMIICHHE K JOCTHIKEHUIO LIENN
U yClexy, ONTHMM3M, WHHUIIMATUBHOCTb, YMEHHUE JCHUCTBOBATBH, UCXOIS U3 CBOMX
BO3MOKHOCTEM;

SMIATUM, BKJIKOYAIOMIEH  CIOCOOHOCTh  MOHMMAaTh  SMOLMOHAIBHOE
COCTOSIHHE [JPYTMX, YYUTBIBaTb €ro IIPU OCYLIECTBICHUHM KOMMYHHKAIUH,
CHOCOOHOCTB K COYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTpauBaTh
OTHOILIEHUSI C JPYTMMHU JIFOJbMHU, 3a00TUTHCA, MPOSBIATH MUHTEPEC M pa3peliaTh
KOH(DJIUKTBHI.

[InanupyemMble MeTanpeaIMETHbIE pe3yJIbTaThl

MeranpeaMeTHble pe3yJbTaThl OCBOECHHMS OCHOBHOM 0Opa3oBaTeIbHOM
IIPOrpaMMBbI MIPEACTABICHBI TPEMSI TPYIIIIAMH YHUBEPCAIbHBIX YUEOHBIX IE€UCTBHIMA
(YY)

1. PerynstuBHBIE YHUBEpCATIbHbIE YUEOHbBIE ACHCTBUSA

BBINTyCKHHUK HAy4nTCA:

- CaMOCTOSITENIBHO ONPENEIATh LEIH, 3a0aBaTh apaMeTpbl U KPUTEPHUH, 10
KOTOPBIM MO>KHO ONPEJEIUTh, YTO LIEJIb JOCTUTHYTA;

- OLICHMBAaTh BO3MOYKHBIE MOCIJIEACTBUS JOCTUKEHUS MMOCTABJICHHON LENN B
NeSITEIbBHOCTH, COOCTBEHHOM JKU3HU U )KM3HU OKPYXKAIOUIUX JIF0Jei, OCHOBBIBASICH
Ha COOOpaXeHUAX 3TUKHU U MOPaJIH;

- CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 337aud B 0OpPa30BATEIBHO
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

- OLICHMBAaTh PECYpPChl, B TOM 4YHUCJIE BpeMs M JApPYyrHe HeMaTepHUalIbHbIE
pecypchl, HEOOXOAUMBIE JIJISl JOCTUKEHUS TOCTABICHHOW LIETH;

- BBIOMPATh MyTh JOCTHXKEHUS LEJIH, IJIAHUPOBATH PEIICHUE MOCTABICHHBIX
3aJ1a4y, ONTUMU3UPYS MaTepUaIbHble U HEMAaTepUaIbHbIEC 3aTPATHI;

- OpraHu3oBbIBaTh A()(PEKTUBHBIA TOHUCK PECYpPCOB, HEOOXOAMMBIX JUJIS
JOCTH>KEHHMSI IOCTABJICHHOM LIENH;

- CONOCTABJIATH IOJYYEHHBIM PE3yNbTAT AECATEIBHOCTH C IOCTABICHHON
3apaHee LENbIO.

2. [lo3HaBaTtenbHbIE YHUBEPCAIbHBIE YUeOHbIE TEHCTBUS

BrinyckHUK HAayduTCS:

- HCKaTh W HaXOJUTh 000OIIEHHBIC CIIOCOOBI PEIICHUS 3a/1ad, B TOM YHCIIE,
OCYUIECTBJISATh Pa3BepHYThI MHPOPMALIMOHHBIN MOUCK U CTABUTh HA €r0 OCHOBE
HOBBIE (yueOHbIE U MO3HABATEIbHBIC) 33/1a4H;

- KPUTHUYECKU OLEHMBATh W HHTEPHPETHUPOBATH MH(GOPMAIMIO C Pa3HBIX
NO3ULIMKA, pacrno3HaBaTh U (UKCUPOBATH MPOTUBOPEUUs B MHGPOPMAILIMOHHBIX
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HMCTOYHUKAX;

- HWCHOJIb30BaTh PA3JWYHBIE MOJECIBbHO-CXEMAaTHUYECKHE CpPEICTBA IS
MPEJICTABJICHNS CYIICCTBEHHBIX CBSI3€M M OTHOILICHWM, a TAaK)KE€ MPOTHUBOPEUYUU,
BBISIBJICHHBIX B HH(POPMAITMOHHBIX UCTOYHUKAX;

- HAXOJIUTh U MPUBOJUTH KPUTHUUECKUE APTYMEHTHI B OTHOLICHUU JACHUCTBUN
U CYXJIECHUM JPyroro; CHOKOMHO M PAa3yMHO OTHOCUTBCS K KPUTHYECKUM
3aMEYaHUsAM B OTHOIIEHHWU COOCTBEHHOTO CYXKIEHHUS, paccMaTpuUBaTh UX Kak
pecypc cOOCTBEHHOTO pa3BUTHS;

- BBIXOAWTH 32 paMKM ydeOHOTO TMpeaMeTa U OCYIIECTBIATH
L[EJICHAIIPABIICHHBIM TMOUCK BO3MOKHOCTEM I IMIMPOKOIO MEPEHOCA CPENICTB U
CIIOCOOOB JIEUCTBUS;

- BBICTpauBaTh HWHIUBUIYAIbHYIO  0Opa30BaTEbHYIO  TPAEKTOPHIO,
YYUTBIBas OIPAHUYEHHUS CO CTOPOHBI JPYTUX YYaCTHUKOB U PECYypCHBIC
OTpAaHUYECHUS;

- MEHSTh U YAEPKUBATh PA3HbIE MMO3UIIUN B ITO3HABATEILHON JIESITEILHOCTH.

3. KoMMyHUKaTUBHBIE YHUBEpPCAJIbHbIE YUEOHbIE JEHCTBUS

BrinmyckHUK HAy4HUTCS:

- OCYILECTBIIATH AEJTOBYI0 KOMMYHHUKALMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3POCIIbIMU (KaK BHYTpH 00pa30BaTEIbHON OpraHU3alNK, TaK U 3a €€ MpeesiaMu),
noAOUpaTh MApTHEPOB JJIsl JIETOBOM KOMMYHHUKAIIMU HCXOAS W3 COOOpa)KeHUIt
pe3yJIbTATUBHOCTU B3aUMO/JICUCTBUS, & HE TUYHBIX CUMIIATUH;

- TIPU OCYIIECTBIICHUU TPYNIOBON pabOThl OBITH KaK PYKOBOJUTEIEM, TaK U
YJICHOM KOMaHJbhl B Pa3HbIX poJIIX (TeHepaTop UJCH, KPUTHUK, HCIOJHUTEb,
BBICTYMAIOIINH, SKCIEPT U T.1.);

- KOOPJAMHHMPOBAaTH W BBHINOJHATH pPabOTy B YCIOBUAX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

- Ppa3BEpHYTO, JIOTMYHO M TOYHO H3JaraTb CBOIO TOYKY 3PEHHUS C
WCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MTUCHbMEHHBIX ) SI3bIKOBBIX CPE/CTB;

- pacno3HaBaTh KOH(DJIUKTOTCHHBIE CUTYAIlUU U MIPEAOTBpaIaTh KOHPIUKTHI
JI0 WX aKTUBHOW (a3bl, BBICTpaMBaTh JEJIOBYI0O U 00pa3oBaTeIbHYIO
KOMMYHUKAIINIO, U30€Tasi JMYHOCTHBIX OLICHOUHBIX CYKJICHUI.

[imanupyemMeblie peIMETHBIE PE3YIbTAThI

Pesynbrarhl  yriiyOJIEGHHOTO ypOBHSI OPHEHTHPOBAHbI Ha TOJyYCHHE
KOMITETEHTHOCTEHN ISl TIOCIEAYoIIe mpodecCHOHanbHOM AeSITENbHOCTH, KaK B
paMKax JaHHOW NIpPeIMETHON 00J1acTH, TaK M B CMEXKHBIX ¢ HEH obOiactsax. JTa
rpynna pe3yJibTaTOB MPEANOJIaracT:

— OBJIAJICHUE KJIIOUYEBBIMHU MOHSATHUSIMHU U 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX
CTPOUTCS JaHHas TMpeAMeTHas 00JacTh, PACIO3HaBAaHWE COOTBETCTBYIOIIUX WM
MIPU3HAKOB M B3aMMOCBS3EH, CIIOCOOHOCTh AEMOHCTPUPOBATH PA3IMUHbIE TTOIXO/IbI
K U3YUYCHUIO SIBJICHUN, XapaKTEPHBIX JIJI U3yd4aeMOi IpeAMETHOM 00J1acTu;

— YMEHHE pellaTh KakK HEKOTOpbI€ MNPaKTUYECKUe, TaK U OCHOBHBIC
TEOPETUYECKUE 3aJaud, XapakKTepHbIE I HCIOJIb30BaHUS METOJOB U
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WHCTPYMEHTAapHs JaHHOU MpeaMEeTHON 00acTu;

— HaJIM4ME MPEICTABICHUI O TaHHOW MpeIMETHOW 00JacTH Kak IeJIOCTHON
TeOpUH (COBOKYIMHOCTH TEOpPHii), 00 OCHOBHBIX CBA3SX C HHBIMHU CMEXHBIMH
00JacTAMU 3HAHUU.

B pesynbrare ocBoenust yueoHoro npenmera «buonorus» B 10-11 kmaccax
Ha YIJIyOJIGHHOM BBIMYCKHHUK HAYYHUTCS:

- OLCHHBATh pOJIb OHOJOTUYECKHMX OTKPBITHH H  COBPEMEHHBIX
WCCIIEIOBAHUM B PA3BUTUU HAYKHU U B IPAKTUYECKOUN JESITEIbHOCTH JOJCH;

- OLEHUBATh pOJIb OUONOTUU B (HOPMUPOBAHUM COBPEMEHHON HAy4HOU
KapTUHBI MUPA, TPOTHO3UPOBATH MEPCIIEKTUBbI Pa3BUTHUSI OMOJIOTUH;

- yCTaHaBIMBaTh M  XapaKTEpHU30BaThb CBS3b  OCHOBOIIOJATarOLINX
OMOJIOTMYECKUX TOHATHM (KJIeTKa, OpraHu3M, BHJ, JKOCHCTeMa, Ouocdepa) c
OCHOBOITOJIATAIOIIMMH MTOHATHUAMM JIPYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBaTh CUCTEMY B3IJIAJOB Ha UBYIO MPUPOAY M MECTO B HEH
YEJIOBEKa, MPUMEHsIS] OMOJOTMYECKUE TEOPHUH, YUCHHS], 3aKOHBI, 3aKOHOMEPHOCTH,
MIOHUMATh TPAHULIBI X IPUMEHUMOCTH;

- TMPOBOJUTH YYEOHO-UCCIEAOBATEIBCKYIO JESITENIBHOCTh MO OHOJIOTHU:
BBIJIBUTaTh TUIIOTE3bl, IUIAHUPOBAaTh pabdoOTy, OTOMpaTh M MpPeoOpPa3OBBIBATH
HEOOXOIMMYI0 HMH(POpPMALIMIO, TMPOBOAHUTH SKCIEPUMEHTBI, HHTEPIPETUPOBATH
pe3ynbTaThl, AJIaTh BHIBOAbI HA OCHOBE MOJYUYEHHBIX PE3YIbTaTOB;

- BBISIBJIATH U1 OOOCHOBBIBATh CYIIECTBEHHbBIE OCOOEHHOCTH Pa3HBIX YPOBHEM
OpraHU3alliy KU3HY;

- YCTaHaBIUBaTh CBSI3b CTPOCHUS U (PYHKUMH OCHOBHBIX OMOJIOTMYECKUX
MaKpOMOJIEKYJI, UX POJib B IIPOLIECCAX KIETOUHOTO META00IN3MA;

- pelarh 3aJa4d Ha ONpPEAECICHHUE MOCIeA0BaTEeIbHOCTY HyKieoTnaoB JJTHK
u nPHK (MPHK), antuxomonoB TPHK, mocienoBarenbHOCTH aMHHOKHCIOT B
MOJIEKyJie Oenka, TpUMEHsss 3HaHUS O pPEeaKUusX MaTPUYHOIO CHUHTE3a,
T€HETUYECKOM KOJ1€, TPUHIIUIE KOMIUIEMEHTAPHOCTH;

- JlefaTh BBIBOABI 00 HM3MEHEHHsSX, KOTOpbIe MPOMU30MIYyT B MpoLeccax
MaTPUYHOIO CHHTE3a B Cllydae W3MEHEHHS MOCIIEIO0BATEIBHOCTH HYKJIEOTHUIIOB
JHK;

- CpaBHUBaTh (pa3bl JEJ€HUS KIETKH; peliaTh 3a/Jadyd Ha OINpEICIeHHE U
CpaBHEHHUE KOJIMYECTBA TeHeThueckoro marepuania (xpomocom u JIHK) B kierkax
MHOTOKJIETOYHBIX OPraHU3MOB B pa3HbIX (pa3ax KJIETOUHOTO LIUKIIA;

- BBIIBJISITH CYILIECTBEHHBIE IPU3HAKU CTPOEHUS KJIIETOK OPTaHU3MOB PA3HBIX
ApCTB JKUBOM MNPUPObI, YCTaHABIMBAaTh B3aWMOCBS3b CTPOCHUS U (QYHKIUM
4acTel U OPraHOUIOB KIIETKH;

- 000CHOBBIBaTh B3aMMOCBS3b MJIACTUYECKOTO U SHEPreTUYECKOr0 OOMEHOB;
CpaBHMBAaThb  NPOLECCHl  IUIACTUYECKOTO M DHEPreTH4YeCKoro  OOMEHOB,
MPOUCXOSIINX B KJIETKAX dKUBBIX OPraHU3MOB;

- ONpEeAesATh KOJUYECTBO XPOMOCOM B KIETKaX pacTEHUH OCHOBHBIX
OTJIEJIOB Ha Pa3HbIX TaIax >KU3HEHHOTO IIUKJIA;

- pematb TEHETHMYECKHEe 3aJaud Ha JUrHOpUIHOE CKpEeLIMBaHUe,
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CIETUICHHOE (B TOM YHUCJIE CLUEIJIEHHOE C MOJI0OM) HAcJleI0BaHNe, aHaJIU3UpyolIee
CKpEIllMBaHWE, TPUMEHSS 3aKOHbI HACIEJACTBEHHOCTH W 3aKOHOMEPHOCTH
CIICTJIEHHOTO HACJIeI0BaHUS;

- packpbIBaTh NPUYUHBI HACJIEICTBEHHBIX 3a00JI€BaHUM, apryMEeHTHPOBAThH
HEO0OXOMMOCTh MEp IPEIYIPEKICHNS TaKNX 3a00IeBaHU;

- CpaBHUBATh Pa3HbIE CTIOCOOBI PAa3MHOKEHHUS OPTaHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE ATAIBI OHTOTEHE3a OPTaHU3MOB;

- BBIABJISITH MPUYUHBI U CYUIECTBEHHBIC MPU3HAKA MOAUGPUKAIMOHHON U
MYyTaIl[MAOHHOW  WM3MEHYMBOCTH; OOOCHOBBIBaTH  POJb  H3MEHUYMBOCTU B
€CTECTBEHHOM M UCKYCCTBEHHOM 0TOOpE;

- 00OCHOBBIBaTh 3HAUYEHUE PA3HBIX METOJOB CEJEKIIMH B CO3/IaHMHU COPTOB
pacTeHui, Iopo/1 )KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

- O0OOCHOBBIBaTh IPUYMHBI HM3MEHSEMOCTH M MHOrooOpas3usi BHJOB,
MPUMEHSSI CHHTETHUECKYIO TEOPHUIO IBOJIOLINN;

- XapaKTepu30BaTh TOMYJSIHMIO KaK EIUHHIYy OHBOJIOLWH, BHUJA Kak
CHUCTEMaTUYECKYIO KaTETOPUIO U KaK Pe3yibTaT IBOJIOLNN;

- YCTaHABIIMBATh CBSA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

- COCTaBIISITh CXEMBbI MEPEHOCA BEIIECTB M SHEPTUU B IKOCUCTEME (CETH
NUTaHMsI), MPOTHO3HPOBATh WX H3MEHEHHS B 3aBHCHMOCTH OT W3MCHEHHS
(aKkTOpOB Ccpefibl;

- apryMEHTHpOBaTb COOCTBEHHYIO MO3MIMIO IO OTHOIIEHUIO K
HKOJIOTUYECKUM IpoOIeMaM U MOBEJCHUIO B IPUPOTHON CpeJIE;

- 000CHOBBIBaTh HEOOXOAMMOCTh YCTOMUMBOIO Pa3BUTHsI KaK YCJIOBHS
coxpaHeHust onocdepsr;

- OLIGHUMBaTh MPAKTUYECKOE U JSTHUYECKOE 3HAUYEHUE COBPEMEHHBIX
HCCJICIOBAaHUI B OMOJIOTHH, MEIUITMHE, DKOJIOTHH, OMOTEXHOJIOTHI; 00OCHOBBIBATH
COOCTBEHHYIO OLICHKY;

- BBIABIATh B TEKCT€ OHOJIOTUYECKOTO COJCpXKAHUS TpoOsieMy W
apTyMEHTHPOBAHHO €€ OOBSICHATD;

- TPEACTaBJIATh OMOJOTMYECKYI0 MH(OpPMALMIO B BHUJIE TEKCTa, TAaOIMIIBL,
CXeMbI, TpaduKa, TUarpaMMbl U JeJaTh BHIBOJIBI HA OCHOBAHUHU IMPEICTABICHHBIX
JAHHBIX; MpeoOpa3oBbIBaTh rpaduK, TaOIMIy, OUArpaMMy, CXEMY B TEKCT
OMOJIOTUYECKOTO COICPKAHUS.

BoinyckHUK Ha yriryOJ€HHOM YpOBHE MOJIYYUT BO3MOXHOCTh HAYUUThCS:

- OpraHu30BbIBaTh M MPOBOJUTH HHAMBUAYAIbHYIO HCCIIEI0BATENbCKYIO
JEeSTENIbHOCTh MO Ouosiornu (Wi paszpadaTbiBaTh WHAMBHUIYAIbHBIM MPOEKT):
BBIJIBUTATh THUIIOTE3bl, IUIAHUPOBATh paboTy, OTOMpaTh W MPeoOpPa3OBHIBATH
HEOOXOUMYI0 HH(OPMALINMIO, MPOBOAMTH HKCIEPUMEHTBI, HHTEPIPETHPOBATH
pe3yJNbTaThl, IeJaTh BHIBOJIBI HA OCHOBE IMOJIYYEHHBIX Pe3yJbTaTOB, MPEACTABIATD
MPOAYKT CBOMX MCCIEIOBAHUIA;

- TMPOTHO3MPOBATh TOCIEACTBUS COOCTBEHHBIX HCCIICIOBAHUA C ydYeTOM
ATHYECKUX HOPM M SKOJOTHUYECKHUX TPEOOBAHMUIA;

- BBIACNATH  CYIIECTBEHHbIE  OCOOEHHOCTH  JKU3HEHHBIX  ITUKJIOB
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MpPEeACTaBUTENICH pa3HBbIX OTAEJIIOB PACTEHUH M THUIOB >KUBOTHBIX; H300paxaTh
LUKl PA3BUTHUS B BUJIE CXEM;

- aHaJIM3MpOBaTh M  HCIOJB30BaTh B  PEIIEHHWH  y4YEOHBIX U
UCCJIEIOBATENbCKUX 3a7a4 MH(OPMAIMI0 O COBPEMEHHBIX HCCIEIOBAHUAX B
OMOJOruu, MEAULIMHE U 3KOJIOTHH;

-apryMEHTHUPOBaTh HEOOXOAMMOCTh CHHTE3a E€CTECTBEHHO-HAYyYHOTO H
COLIMOTYMAHUTAPHOTO 3HAHUS B 310Xy HHPOPMAITMOHHOM IUBUIU3ALINY;

-MOJICJIMPOBATh M3MEHEHUE JKOCHCTEM I10J] BJIMSHUEM PA3JIMYHBIX TPYIII
(baKkTOpOB OKpYkKaIoIEH CPe/Ibl;

-BBISIBJISITh B TMPOIECCE HCCIEAOBATEIICKOM JAESTENIBHOCTU TOCIEACTBUS
aHTPOIIOTEHHOT'O BO3JCHCTBUS Ha B3KOCHCTEMBl CBOETO PETHMOHA, Npesararhb
CIIOCOOBI CHUKEHUS aHTPOTIOTEHHOTO BO3JICHCTBUS HAa SKOCHUCTEMBI;

-ACIIOJIb30BaTh ~ NPUOOpPETEHHbIE  KOMIETEHLUHUH B MPAKTUYECKOU
JEATEIbHOCTH M MOBCEAHEBHOM KU3HU ISl IPUOOPETEHUSI ONBITA JESTEIbHOCTH,
MpeAIECTBYIOMEN MpodheCCUOHAIBHONW, B OCHOBE KOTOPOM JISKUT OMOJIOTHS KaK
y4eOHBII IpeIMeET.

2. Conepkanue yuyeOHOro mpenMera «bronorus» Ha yriyOJIeHHOM ypOBHE
CpeaHero oo1iero oopa3oBaHus

2.1.Conepxanune yueoHoro npeamera 10 kacca yriry0OnaeHHbIH ypoBeHb (102
Jaca)

Paznen | BBEJIEHUE B BUOJIOI'MIO — 6 yacos

buonorust kak Hayka. buonornueckue AUCUUIUIMHBI, UX CBS3U C APYTUMU
HaykaMu. EquHCTBO KHBOTO. OCHOBHBIC CBOMCTBA >KMBBIX OPraHU3MOB. YPOBHHU
OpraHu3alyy )XUBOM MaTepun. MeTobl IO3HAHUS )KUBOU MTPUPOLBI.

TEMA 1.1. IIPEAMET 1 3AJIAUN OBIIEN BUOJIOTUU (2 uaca)

buonoruss kak KOMIUIEKCHas HayKa, METOAbl HAy4YHOrO TIO3HAHMS,
ucrnojs3yembie B Ouosioruu. CoBpeMEHHbIC HalpaBlieHHss B Ouosoruu. Poub
ouosoruu B (OPMUPOBAHMM COBPEMEHHOW HAy4YHOM KApTUHBI  MUDA,
MPaKTUYECKOE 3HAYeHHWE OMOJOTMYECKUX 3HAHUW. BHOJOTHS Kak KOMILIEKCHAas
Hayka. CoBpeMeHHbIC HampaBieHUs B Ouosioruu. CBs3b OHMOJIOTHU C JIPYTHUMHU
HayKaMy. BpInojiHeHHe 3aKOHOB (DM3MKM UM XMMHUM B KUBOM npupoge. CuHTes
€CTECTBEHHO-HAYYHOTO M COLIMOTYMAHUTAPHOTO 3HAHUS HAa COBPEMEHHOM JTale
pa3BuTHs MUBMWIN3auu. [IpakTnyeckoe 3HaueHne OMOJOTUYECKUX 3HAHUM.

buonornyeckne cucteMbl Kak mpeaMeT u3ydeHus: Ouosiornu. OCHOBHBIC
OPUHITUIBL  OpTaHuM3alul ¥ (YHKIMOHUPOBAHMS OMOJOTUYECKUX CHCTEM.
buonornueckne cuctempl pa3HbIX YPOBHEW OPraHU3ALUN.

['unote3sl u TeOpUU, UX POJIb B POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa. MeTolbl HAay4yHOIrO IO3HAHUSI OPraHUYECKOTO MHUpA.
DKCIepUMEHTaIbHbIE METO/AbI B OMOJIOTUH, CTAaTUCTHYECKast 00pabOTKa TaHHBIX.

buonorudeckue cucTeMbl Kak IpeaMET U3yueHUst OUOJIOTHUH.

TEMA 1.2. OCHOBHBIE CBOMCTBA XHNBOI'O. MHOI'OOBPA3UE
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KM3HU HA 3EMIJIE (4 gaca)

MosnekynsipHblE OCHOBBI KW3HUA. MaKpO3JIEMEHTBI W MHUKPOIJIEMEHTHI.
Heoprannueckue BemiectBa. Bosa, ee poinb B xkuBoii npupoje. ['uapodpuinbHOCTh U
ruapodobHocTh. Poib MuHepanpHBIX cosel B kieTke. OpraHnyeckre BEIIecTBa,
MOHATUE O PEryJSIPHBIX U  HEPEryJsipHbIX Ouomoinmepax. YTJIEBOJBI.
MoHocaxapuapl, oJMrocaxapuabl W mnonucaxapuabl. DOyHKIMM  yIJIEBOJOB.
Jlumuapr. Oyakmmm ununoB. benku. @yHkuu OenkoB. MexaHW3M EUCTBUS
(hepMEeHTOB. HyxiienHoBblE ~ KHUCIIOTBHI. JIHK: CTpOCHHUE, CBOMCTBA,
Mecrornojoxenue, pynkuuu. PHK: ctpoenue, Bunpl, pynkuun. ATD: ctpoeHwue,
dbynkuuu. [Ipyrue opraHudeckude BellecTBa KJIETKM. HaHoTexHojoruu B
OHOJIOTHUH.

Kinerka — ctpykrypHas 1 GyHKUMOHAIbHAS €IUHUIIA OpraHu3Ma. Pa3zBurtue
uuronorud. CoBpeMEHHbIE METOIBI U3yUEHU KIIETKU. KieTouHas Teopus B CBETE
COBPEMEHHBIX JIaHHBIX O CTPOCHUHM U (YHKIUSAX KJIETKU. Teopus cumMOMOreHesa.
OcHOBHbBIC YacTH U opraHoujbl kieTku. CtpoeHue u (YHKIIUU OHUOJIOTUYECKUX
MeMOpan. [uronnazma. Anpo. Crpoenue u pyHKIuU XpomocoM. MemMOpaHHbIE U
HEMeMOpaHHbIE OpraHoOUbI. [utockener. Bxirouenus. OcHOBHBIE
OTJIMYUTENbHbIE OCOOCHHOCTH KIIETOK MPOKAPUOT. OTIMYUTENbHBIE OCOOEHHOCTH
KJIETOK DYKapHoOT.

Bupycsl — Heknerounas ¢opma xku3Hu. CrnocoObl mepenadyd BUPYCHBIX
uHpeKui U Mephl NpoUIAKTUKU BUPYCHBIX 3abosneBanuil. Bupycomorus, ee
IIPAKTUYECKOE 3HAYCHHUE.

Knerounsiii Merabonu3m. depMEHTATUBHBIA XapakTep peakiuil oOMeHa
BEII[ECTB. DTambl YHEPIeTHUECKOr0 oOMeHa. A’poOHOE M aHa’dpPOOHOE JbIXaHUE.
Posib KJI€TOYHBIX OPTaHOUIOB B MIPOIIECCAX IHEPTETUUECKOT0 0OMeHa. ABTOTPOQBI
u rerepoTpodbl. Dotocunte3. a3l PoToCHHTE3a. XEMOCUHTES.

Hacnencreennas undopmanus U ee peanusanus B kieTke. ['eHeTnueckuit
KOJI, €ro CBOWCTBAa. OBOJIOUUS NOpeAcTaBieHUd O reHe. (CoBpEMEHHBIE
NPEACTaBICHUS] O TeHe U reHome. buocuHTe3 Oenka, peakuuy MAaTPUYHOTrO
cuHTe3a. Perymsuusi paboThl M'€HOB M TPOLIECCOB OOMEHa BEUIECTB B KIIETKE.
['eHHas wuHXXeHepusi, T€HOMHKa, NpoTeoMuka. HapyiieHne OHOXUMHUYECKUX
MPOLIECCOB B KJIETKE MO/ BIUSIHUEM MYTar€HOB U HAPKOT€HHBIX BEIIECTB.

Knerounslii nuki: uaTepdasa u aeineHue. MUTo3, 3HaYeHUE MUTO3a, (pa3bl
Muto3a. ComMaTHYeCKHE W IIOJIOBbIE KJICTKH. Meio3, 3HaueHue Mehosa, (asbl
Meno3a. Meno3 B KHW3HEHHOM LMKIE OpraHu3mMoB. DopmupoBaHUE NOJOBBIX
KJIETOK y LBETKOBBIX PACTCHHI M MO3BOHOYHBIX >KMBOTHBIX. Peryinsius nejieHus
KJICTOK, HAPYIIECHUS PETYJSIIINN KaK MpuyrHa 3a0oseBannii. CTBOJIOBBIE KIIETKHU.

PA3JIEJI I TTPOUCXOXIEHME W HAYAJIBHBIE OTAIIbI
PA3BUTHUSA )KMI3HU HA 3EMIJIE -13 yacos

Pa3zBuTre SBOMIONMOHHBIX UIEH, 3BOMIOLNMOHHAsA Teopus Y. JlapBuHa.
Cunrernyeckasi Teopusi SBOMIOIMHA. CBUAECTEIHCTBA IBOIIOIUN KUBOU MPUPOIBI.
MukposBomonuss U MakposBodwouus. Bup, ero kpurepuu. llomymanus —
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AIIEMEHTApHAs €AMHUIA SBOJIOLUU. J[BUKYIIME CUIIBI 3BOJIFOLMU, UX BIUSHHUE HA
reHo¢oH 1 Tomy sy, HampaBieHus 3BOTIOIUN.

MHoroo0Opa3ue OpraHu3MOB KaK pe3yJbTaT »3BOJIONUU. [IpuHUUIBI
KJaccu(uKanyu, CuCTeMaTrKa.

TEMA 2.1. UCTOPUA TIPEJCTABJIIEHMN O BO3HUKHOBEHMA
KN3HMU ( 3 yaca)

['unoTe3bl NPOUCXOXKICHHS KU3HU Ha 3emiie. OCHOBHBIE ATallbl SBOJIOIUU
OpraHWYecKOoro mupa Ha 3emuie. BO3HUKHOBEHHWE M Pa3BUTHE IBOJIOLHOHHBIX
une. OBomormonHas Tteopus K. b. Jlamapka. Kuzas u Tpyasl Y. JlapBuna.
OCHOBHbIE TPUHLMIBL  ABOJIOIMOHHON Teopun [apuna. dopMupoBaHue

cuHTeTH4ecko  teopun  sBomouuu.  Paborer  C. C. YerBepukoBa
U. 1. llImansraysena. [TaneonToNOrNYECKHE, ouoreorpaduueckue,
CPaBHUTEIIbHO-AHATOMUYECKHUE, IMOPUOIOTHYECKHE 51 MOJIEKYJISIPHBIE

CBHJIETEJICTBA DBOIIOLINH

TEMA 2.2. ITIPEAIIOCBIJIKM BO3HUKHOBEHM A XXMU3HU HA 3EMJIE
( 5 gacoB)

Paszgutne sBomonmoHHbIXx uaer. Hayunsle B3msiasl K. Jlunnes wu
K.b. Jlamapka. DOBomronmonHas teopusi Y. Jlapsuna. CBUAETENHCTBA 3BOJIOLUN
JKUBOW  TPUPOABL:  IMAJIEOHTOJOTWYECKHE,  CPABHUTEIBHO-AHATOMHUYECKHE,
AMOpHOJIOTHYECKHE, Ororeorpaguyeckie, MOJICKYJIsIpHO-TeHeTHUeCcKue. Pa3BuTtue
npejactaBieHuid o Buge. Bua, ero kpurepuu. Ilomymsmus kak Qopma
CYILIECTBOBAHMS BHJIa M KakK AJIEMEHTAapHas eAuHULa 3Boitound. CHHTEeTHYECKas
TEOpPUSA DHBOIIOLMH. MUKpPOIBOMIOLMSA U MaKpOIBOIIOLMA. JIBHXKyIIME CHIIBI
HBOJIIOIMH, WX BIUSHUE HAa reHodoHn momymsiuu. [peiid reHoB u ciaydalHbIe
HEHaNpaBJieHHble W3MEHEHMs TeHO(QOHJA TMOMyJIsSUUH. YpaBHEHHUE Xapau—
BaitnOepra. MouieKyIIpHO-TEHETUYECKUE MEXaHU3Mbl  JBOJONHMHA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBIKYyIIas, CTAaOWIM3UpYIOIas, JAU3PYITHUBHAS.
DKoJIorMueckoe u reorpaduueckoe BHuI0OOpa3zoBaHue. HampaBieHus v myTH
sBotonMM. DOpMBI HBONIOLUMH: JUBEPTrEeHIUSA, KOHBEPTECHLMS, HapaJUICIU3M.
Mexannsmbl  agantaunii. KosBomtonnsi. Ponb  3BOMIOLMOHHOW TEOpUU B
(bOpMHPOBAHNUU €CTECTBEHHO-HAYUYHON KapTUHBI MHpA.

CoBpeMEHHBIE TIPEACTABICHUS O TMPOUCXOXKICHUM YEIOBEKA. DBOIIOLHS
yenoBeka (aHTpororeHes). JBuxkyiirue cuiibl aHTpororeHe3a. Pacel uenoBeka, ux
IIPOUCXOKIECHHUE U €IUHCTBO.

TEMA 2.3. COBPEMEHHBIE I[MPEACTABJIEHUA O
BO3HMKHOBEHHNU )XU3HU HA 3EMIIE. ( 5 yacoB)

BO3HUKHOBEHHE U pa3BUTHE HBOJIFOLMOHHBIX HJIEH. DBOJIIOLUOHHAS TEOPUS
K. b. Jlamapka. Kuzup u T1pyast Y. J[lapBuHa. OCHOBHBIE MPUHLHUIIBI
ABOJIIOUUOHHON Teopun JlapBuHa. @OpMUPOBAHME CHHTETUYECKOW TEOPUHU
sBomonuu. Paboret C. C. UYerBepukoBa u WM. UW. HImaneraysena.
[Taneonronoruyeckue, Ouoreorpapuuyeckue, CpPaBHUTEIbHO-aHATOMUYECKUE,
HAMOPUOIOTUYECKHE U MOJIEKYJISIPHBIE CBUIETEILCTBA SBOJIOLIUU.

Meroabl HaTHUPOBKH COOBITUM MPOILIOrO, T€OXPOHOJOTHMYEcKas IIKama.
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['urnoTe3sl MpOWCXOXKIACHUS >KU3HH Ha 3emie. OCHOBHBIE STalbl SBOJIOIUH
onoceprr 3emmn. KitoueBble COOBITHS B JBOJIIONUHM PACTEHUN U JKHUBOTHBIX.
BriMupanue BUIOB ¥ €70 TIPUYUHBI.

CoBpeMeHHbIE MIPEICTABJICHUS 0 MIPOUCXOXKICHUN YeloBeKa.
CucremaTnueckoe TIOJIO)KEHUE YeNOBEKa. OBOJIONUS dYeloBeka. DaKTopsI
HBOJIIOLIUY YeNloBeKa. Packl yenmoBeka, X MpOUCX0KIEHUE U €TUHCTBO.

PA3JIEJI Il — 37 yacoB

[{uronoruss — Hayka o kierke. Mcropus n3ydeHus KieTkdu. Kiertodnas
Teopusi. MHorooopasue popm 1 pa3MepoB KJIETOK B 3aBUCUMOCTU OT UX (PYHKLUH.
Kierka kak mesmoctHas cucrema. IIpokaproTel U 3ykapuoTsl. MeToasl N3ydeHHUs
KJICTKH.

TEMA 3.1. XUMNYECKAS OPTAHU3ALIMA XXKNBOT'O BELIECTBA
(12 gacoB)

XHWMHUYECKHM COCTaB KJIETKH. Makpo- U MHUKpPOIJEMEHTHL. POilb MOHOB B
KJIeTKe U opranuzme. Ponb Bogbl. ['nipoduiibable U THIPOPOOHBIE MOJIEKYJIBI.

buononumepsl. PerynspHbie u HeperyasipHble TOJIUMEpPHI.

Crpoenne OenkoB. AMHUHOKHCIOTHL. llenTuaHas  cBA3b.  YpOBHU
opraHu3anuu 0eiaKoBOil MoJeKybl. bruonornyeckue GyHKIMKM OEIKOB.

YraeBoasl.  MoHocaxapuael:  pubo3a,  J€30KCHpU003a,  TIIIOKO3a.
Jucaxapunel: caxaposa, Jakro3a. Ilomucaxapuasl: Kpaxmani, TIJIMKOTEH,
LEJUII0JI03a, XUTUH. DYHKINH yIIIEBOJOB.

JInnuasl. XuMu4yeckoe CTpoeHne TunuaoB. HacklieHHbIE 1 HEHACHIIICHHBIE
XKUpPHbIE KUCIOTHL. JKupbl, BockU, hocomunuibl. DyHKIUHN JTUTUI0B.

HyxnenHnoBbie  kucioTel. CTpoeHME HYKIEHHOBBIX  KHCIOT. THIBI
HYKJIEMHOBBIX KHCIJIOT. DyHKIIMHM HYKJIEMHOBBIX KUCIIOT.

AT®, MaKpO3pruyecKue CBS3M.

TEMA 3.2. CTPYKTYPHO-OYHKIIMOHAJIBHAS OPIAHU3ALINA
KJIETOK ITPOKAPHUOT ( 1 gac)

buonornueckue wmemOpanbl. CTpoeHHE W (PYHKUMHU [UIa3MaTHYECKOU
MeMOpaHBI.

TEMA 3.3. CTPYKTYPHO-OYHKIMOHAJIbBHASA OPI'AHU3ALINA
KJIETOK DYKAPHOT ( 8 yacos)

MewMmOpannbsie opraHounbl. Snpo. BakyomnsipHas cucrema  KIETKH.
Muroxonapuu. [Inactusr.

OnopHo-aBurarenbHas  cuctema  kietku.  Pubocombl.  Kierounbie
BKJIFOUEHHS.

TEMA 3.4. OBMEH BEIECTB B KJIETKE — METABOJIN3M ( 9 4acos)

OOMeH BellecTB U IpeBpalleHus SHepruu B kietke. [lonsarus merabonusma,
aHaboJM3Ma, KkaTaboJm3Ma.

W cTouHMKN SHEPTUU AJI )KUBBIX OPTaHU3MOB. ABTOTPO(BI U reTepoTPOdBHI.

dukcalysi JHEPTUU COJTHEUHOT0 CBeTa pacTeHusIMU. Xiaopopuimi. CTpoeHue
xynopominacta. ®dorocunre3. CperoBas ¢daza @orocunteza. DOTOIU3 BOABL
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TemHoBas (aza porocuntesa. XemocuHTe3. Pojib XeMOCHUHTE3UPYIOIIUX OaKTEpHid
Ha 3emiie.

Pacmienienne monucaxapuiioB — Kpaxmaia M TJIMKOTeHa. AHa’poOHOe
pacCLIEIIEHNE TITFOKO3BI.

[Muxkn Kpebca. OxucnutenpHoe dochopunupoanue. Pomb kucmopona.
Adpo6BI 1 aHAIPOOBHI.

TEMA 3.5. )KU3HEHHBIN IIMKJI KJIETOK (2 4aca)

benku — ocHoBa crnenupuYHOCTH KIETOK W OpPraHu3MoB. | eHeTnyeckas
uHdopmarus. MarpuuHblii  OpUHIMIO ~ CUHTE3a  Oenka.  TpaHCKpumIus.
I'eHeTnyeckuii KO U €ro CBOMCTBA.

Tpancnoptasie PHK. buocunTes Oenka. Perynsius TpaHCKpUNIUH |
TPAHCIALH.

VY asoenue JJHK. [Tpuniune: pemukanuu. Ocobennoctu perumukanuu JTHK
sykapuoT. Tenomepasa.

TEMA 3.6. HEKJIETOYHBIE ®OPMbI XW3HU. BUPYChI WU
BAKTEPUO®AI'U (5 yaca)

CoBpeMeHHBIE TIPEACTABICHHUS O CTpPOCHMM TeHOB. l'eHom. CrpoeHue
xpomocoM. ['eHHast nHKeHepusl.

Crpoenune BupycoB. Pa3mHokeHHe BuUpYycOB. Bupyc ummyHoneduumrta
yenoBeka. OOpaTHas TpaHCKPUIILUL.

PA3JIEJT IV PASMHOXEHUME- 5 vacoB

Jlenenue KIETOK Mpo- U dyKapuoT. JKU3HEHHbIN UK KIeTKH (MHTepdasza u
MuTO03). @a3el MUTO3a. ['OMOJIOTrMYHBIE I HETOMOJIOTUYHBIE XPOMOCOMBI. AMHUTO3.

TEMA 4.1. ITIOJIOBOE PASMHOXEHME (5 yacoB)

Meiio3z. Omnpenenenue moja y >KUBOTHBIX. [lomoBoe wu  Oecmoioe
pa3mMHokeHue. CoMaTUYECKHE U TOJIOBbIE KJIETKH. UepeqoBaHUE TaruiougHON U
JUATUIOUIHOM CTaaui B )KU3HEHHOM 1uKIe. [lapTeHorenes.

OO0pazoBaHue MOJOBBIX KJIETOK Y KUBOTHBIX U pacTeHHuil. OIIo10TBOpEeHHE
y ’KUBOTHBIX U PACTCHUIA.

PA3JIEJI V OHTOT'EHE3 — 14 yacos

OYHKIIMOHUPOBAHUE TE€HOB B  XOJI€ HWHIAMBUIYaJbHOIO  Pa3BUTHSL.
Herepmunainus u nuddepenurponka. duddepenunanbias akTUBHOCTb T'€HOB.
HetictBue reHOB B sMOpuoreHese. Ilepectpoiiku TeHOMa B OHTOTEHE3E.
NMMyHOTTIOOYTMHOBBIE TEHBI MJICKOMUTAOMMX. MOOWIbHBIE TEHETHUYECKHE
DJIEMEHTBI.

MHoxecTBeHHOE neucTtBue reHoB. JlerampHbie MyTtanuu. HacnemoBanue
i GepeHIInPOBAHHOTO COCTOSIHUS KIIETOK.

XUMEpHbIE W TpaHCTeHHbIe oOpraHu3Mbl. KioHupoBanue. ['eHetnueckue
OCHOBBI MTOBeICHUSI. [ eHeTHYeCKruEe OCHOBBI CIOCOOHOCTH K 00YUYEHHUIO.

TEMA 5.1. UHAUBUAY AJIbBHOE PASBUTHUE OPI'TAHU3MOB ( 4 gaca)

[lepuonbl onTorenesa. Pa3Butue 3apojpiia xuBoTHbIX. {uddepenurponka
KJIETOK. DMOpPHOreHe3 pacTeHUH.
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TEMA 5.2. IOCTOMBPUOHAJIBHOE PA3BUTHE ( 2 gaca)

[ToctomOpuonanbHoe  pa3Butue. llpsmMoe u  HempsiMoe  pa3BUTHE.
JKv3HEeHHBIE LMKIBI Pa3sHbIX TPYNI OPraHU3MOB. Perynsanus MHAMBUIYAIbHOTO
pa3Butys. [IprunHbI HapyIIEHUN Pa3BUTUS OPTAHU3MOB.

TEMA 5.3. OHTOTEHE3 PACTEHUU ( 4 gaca)

[TocToMOpHoOHaNbHOE pa3BUTHME JKUBOTHBIX W pacTeHHWl. ATONTO3.
MHOrOKJIETOUHBI  OpraHu3M Kak eauHas cucrema. CTBOJIOBBIE — KJIETKH.
Perenepanus.

TEMA 5.4. OBIIUE 3AKOHOMEPHOCTU OHTOI'EHE3A ( 1uac)

B3anmoneiicTBrue KIIETOK B opranu3Me. KOHTpob LIEIOCTHOCTA OpraHu3Ma.
NmmyHUTET.

TEMA 5.5. PASBUTUE OPTAHU3MA 1N OKPVYXAIOIIAA CPEIA (3
yaca)

B3auMooTHOLIEHUSI OpraHu3Ma U Cpebl. DKOJIOTHYeCKUe (PaKkToOpbl. 3aKOH
TosniepaHTHOCTH. [lpucnocobnenHocts. llomynsiuus kak mnOpupogHas CcUCTEMA.
Crpykrypa nonynsunil. Jlunamuka nonysisinuid. JKu3HeHHbIE cTpateruu. Bujg kak
cUCTEMa NOMyJsuui. JKoJoruyeckast Hua. JKu3HeHHbie (POpPMBI.

PA3JIEJI VI. OCHOBBI 'TEHETHUKHU U CEJIEKLIUU — 27 gacos

HacneacTtBeHHOCTh — CBOMCTBO KUBBIX Opranu3moB. ['enetuka. Padbotsr I'.
Mennens. ['mbpunonoruueckuii METOT U3yUEHHUs HACIEACTBEHHOCTH.

Annenn. I'enotun u ¢genotun. JJoMUHaHTHBIE U PELIECCUBHBIE NPU3HAKU.
EnnnooOpa3zue ruOpuoB nepBOro NOKoJIEHUs.. ' OMO3UTrOThl M T€TEPO3UTOTHI.

JurnOpruaHoe W NOAMTMOPUIHOE CKPEIMBAaHUA. 3aKOH HE3aBUCHUMOTO
HACJIEI0BAHNS. AHAIM3UPYIOILIEE CKPELIMBAHUE.

B3aumogericteue — amnenpHbIX  reHOB.  HemonHoe — 1OMHHMpOBaHUE.
KonomuuupoBanue. B3anmonencrBue HeaUleNbHBIX T'eHOB. llonureHHsie
npu3Haky. CTaTUCTAYECKAs TPUPOIA TEHETUYECKUX 3aKOHOMEPHOCTEM.

Cuennennoe  HacnepnoBaHue.  Kpoccunrosep.  Kaptel  Xxpomocowm.
CoBpeMEHHBIE METObI KAPTUPOBAHUS XPOMOCOM.

TEMA 6.1 UCTOPUS ITPEJICTABJIEHMI1 O HACJIEJICTBEHHOCTH
N UBSMEHYNBOCTMU ( 2 yvaca)

benkn — ocHoBa crnenupUYHOCTH KIJIETOK M OpPraHu3MOB. |'eHeTnyeckas
uHpopmanuss. MarpuuHblii  OpUHIMIO ~ CUHTE3a  Oenka.  TpaHCKpumius.
['eHeTHUeCKUI KOJI U €T0 CBOMCTBA.

Tpancioptasie PHK. buocunres Oenka. Perynsius TpaHCKpUNIMH U
TPAHCIALMH.

VY asoenue JIHK. [punmune perukamuu. OcobenHoctu perutukanuu JJTHK
sykapuot. Tenomepasa.

CoBpeMeHHbIE MpEICTaBICHUs O CTpoeHuu TeHoB. ['eHom. CtpoeHue
XpoMocoM. ['eHHas nHxenepus.

Crpoenune BupycoB. PasmHoxkeHue BupycoB. Bupyc ummyHonedunura
yesioBeka. OOpaTHasi TPAaHCKPUIIIUSL.

Hacnenosanue, cuemienHoe ¢ nosnom. MuaktuBanus X-Xpo-MOCOMBI Y
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caMOK. IIpu3Haku, orpaHUYEHHBIE TOJIOM.

TEMA 6.2. OCHOBHBIE 3AKOHOMEPHOCTHU
HACJIEJCTBEHHOCTMU ( 14 yacoB)

3akoH pacmieruieans. Padoter I'. Menaensa. ['mOpumonorndeckuii MeTO.
W3Y4YCHHS HACJIEACTBEHHOCTH.

Annenn. I'enotun u ¢enotun. JlIoOMUHAHTHBIE W PEIIECCUBHBIC MPHU3HAKU.
EnnnooOpa3zue ruOpuaoB mepBoro MoKoJieHus. 3aKOH paciieruieHus. ['oMO3UroTsl
Y TETEPO3UTOTHI

TEMA 6.3. OCHOBHBIE 3AKOHOMEPHOCTU U3MEHYNBOCTHU ( 6
4acoB)

M3MeHYMBOCTE — CBOWCTBO JKMBBIX OpraHu3MoB. HacnencrBeHHas u
HEHAacJIeJICTBEHHAs! U3MEHUYNBOCTh. KoMOMHATUBHAS N3MEHUYUBOCTb.

MyTannoHHass U3MEHYUBOCTD. [ €eHOMHBIE, XPOMOCOMHBIE, TEHHBIE MYy TallUH.
['eHepaTuBHBIE U COMATUYECKUE MyTalud. 3aKOH romoJiorndyeckux psgos H. U.
Basunoga.

BresnepHas HacneACTBEHHOCTb. MUTOXOHIPHAIBHBIE U XJIOPOIUIACTHBIE
TEHBI.

[IpyuriHBl BO3HMKHOBEHUs MyTalii. MyTareHHbsle (aKTOpbl CpEbl.
DKCIIEpUMEHTAIBHBIN MyTareHes.

B3anmoneiictBue reHotuna u cpenbl. KaduecTBEHHbIE W KOJIMYECTBEHHBIE
npusHaku. Hopma peakuuu npusHaka. MoaudukanmuoHHas U3MEHYUMBOCTb.

TEMA 6.4. TEHETUKA YEJIOBEKA ( 3 yaca)

Meronbl U3ydeHHsl TEHETHKU 4denoBeka. bimsHensl. KapuoTun yenoseka u
XpoMocoMHbIe Oosie3Hu. KapTtupoBanue XpoMocoMm uenoBeka. Bo3moxHOCTH
JeYeHUusT M TPEeAynpeKIACHHs HacJleJICTBEHHBIX 3abosneBaHuil. Menuko-
I€HETUYECKOE KOHCYJIbTUPOBAHUE.

TEMA 6.5. CEJIEKUA  KMBOTHBIX, PACTEHUI "
MUKPOOPI"'AHU3MOB ( 2 gaca)

Cenexkmus kak mpouecc M kak Hayka. OgoMallHMBAaHUE Kak MEPBBIA ATam
cenekuuu. L{eHTpbl MPOMCXOXKIEHHS KyJIbTYpPHBIX pacTteHui. [Ipoucxoxaenue
JIOMAIlIHUX >KUBOTHBIX W LIEHTPbl WX OAOMAIIHMBaHM.VICKyCCTBEHHBII OTOOP.
MaccoBsbii 51 VHIVUBUY AJIbHBIN oTOOop.

SIBeHne rTeTepo3uca MW €ro INpUMEHEHWE B cenekuuu. lcrnonp3oBaHue
LATOIIJIA3MAaTUYECKON MY)KCKOM cTepuibHOCTU. [lonmummonaus M OTHaneHHas
ruOpuan3anusi B CENEKUUU PaCTEeHUM. DKCIEpUMEHTAIbHBIM MyTareHe3 U €ro

3HAYEHUE B CEJICKLUH.
Knerounas WHXEHEpUs M KIIETOYHAS CeJIeKUrsl. XPOMOCOMHAS WHKECHEPUSL.
[Ipumenenue TEHHOU VHXECHEPUU B CEJIEKIIUU.
KpynHomacmrabuas CEJICKLIUS JKUBOTHBIX.

Ycnexu CeeKIuu.
Cnucok 1abopaTopHBIX padoT
Karanutuyeckas akTUBHOCTh (DEPMEHTOB B KUBBIX TKAHSX.
HaOnronenue KiaeTok pacTeHUM, KUBOTHBIX, OAKTEPUN IO MHUKPOCKOIIOM,
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UX U3yYECHHE U ONIUCAHUE.
HabmtoneHue siBieHus mia3Moin3a 1 JemIa3MoJin3a B )KUBbIX KIETKaX.
N3ydenune KIeTok IpoxrKen Mol MUKPOCKOIIOM.
N3ydenne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENAPATaX.
MmuTO03 B KJIETKaX KOPEIIKa JTyKa.

CnucoK mpakTHYeCKUX padoT

CpaBHEHHE CTPOEHHUS KJIETOK pACTECHHM, ’KUBOTHBIX, TPUOOB U OAKTEPUI.

Oco0eHHOCTH CTPOEHUSI KIETOK IPOKAPUOT U 3YKAPHUOT.

AHanu3 HacjleloBaHUS B IIEPBOM IIOKOJIEHUM MOHOTMOPUIHOTO U
JTUTUOPUTHOTO CKPELIUBAHUI.

AHanu3 HacjeloBaHUS BO BTOPOM IIOKOJIEHHHM MOHOTHOPHUIHOTO U
JUTUOPUTHOTO CKPELTUBAHUI.

AHanu3 HacnefoBaHHUS B MEPBOM IMOKOJEHUM IMPU3HAKOB, CIEIUICHHBIX C
HIOJIOM.

AHanu3 HacieoBaHUS BO BTOPOM IOKOJEHUH MPHU3HAKOB, CLEIUICHHBIX C
HIOJIOM.

AHanu3 CLUETJIEHHOTO HACJIeI0BaHUS B IEPBOM MTOKOJICHHH.

Pemienne reHeTMdeckux 3aJad Ha MOHO- UM JUTHOPUAHOE CKpEIIMBAaHMS,
CHEIUIEHHOE  HACJEeIOBAaHUE,  HACIENOBAaHUE,  CLEINIEHHOE ¢ II0JIOM,
B3aUMOJICHCTBUE T'€HOB.

CocraBiieHre poJOCIOBHBIX U UX aHAJIN3.

N3MeHYMBOCTb, ITOCTPOEHUE BapUAlMOHHOIO psJa W BapUALMOHHOU
KPHUBOM.

2.2. Conepxanme kypca 11 xacca yrimyoneHHsiid ypoeHs (102 gaca)

PA3JIEJI I. OBomonnonHoe yueHue - 40 yacos

BO3HMKHOBEHHE U pa3BUTHE IBOJIOLMOHHBIX UAECH. DBOJIOLUOHHAS TEOPUS
K. b. Jlamapka. Kuzep u T1pyasl Y. JlapBuHa. OCHOBHBIE ITPUHLHIIBI
HBOJIIOLIMOHHOM TEOpUU JapBuHa.
TEMA 1.1 Pa3putHe npeacTaBiICHHA 00 SBOJIIOIMH KUBOH MPUPOAbI (6 4acoB)

dopMupoBaHUE CHUHTETHYECKOW Teopun s3Bomonuu. Paboter C. C.
YerBepukona 51 n. . [IImanpraysexa. [TaneonTonornueckue,
ouoreorpaduyeckue, CpaBHUTEIbHO-aHATOMUYECKHE, JMOPUOJIOTHYECKUE |
MOJIEKYJISIPHBIE CBUIETEILCTBA YBOIIOLIMM.

TEMA 1.2 JapBunusMm ( 6 4acoB)

TEMA 1.3 Cunrterndeckas Teopus sBojionuu. Mukpospomwonus (14
4acoB)

[lonmynsums — 2yeMeHTapHas €IWHHIA DSBOJIIOUMA. BHyTpHBMAOBas
M3MEHYMBOCTb. [ eHeTudecKas CTpyKTypa IOIyJIsALUN. YpaBHEHUE U 3aKOH Xapau
— Baitn6epra. MyTtanuu Kak ICTOYHUK T€HETUYECKON M3MEHYNBOCTH MOIYJISIIHM.
Cnyudaiinble nporeccel B nomyisuusx. peitd renos. [lomynsiiOHHBIE BOJHBI.
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boprba 3a cymecrBoBaHue. EcTecTBeHHBIN OTOOp — HampaBisronui ¢dakTop
sBosmonuu. Popmbl ectecTBeHHOro otbOopa. IlosmoBoit oTbop. ApanTtamus —
pe3yNbTaT €CTECTBEHHOTO 0TOOpa. Murpaiuu kKak (hakTop 3BOTIOIHH.

TEMA1.4.0cHOBHBIE  3aKOHOMEPHOCTH  3BOJIIOIMU. MaKpO3BOJIIOLHUS.
(12 gacos)

ITonsaTne BUJIA. Kpurepun BHJIA. [Tyt BUI000pa30BaHUsl.
AJonatpuyeckoe ¥ CUMIaTpU4ecKoe BUI000pa30BaHHUeE.

Mukpo- ¥ MakpOd3BOJOLUA. ['€HETUUECKHE U OHTOT€HETUYECKUE OCHOBBI
sBomonuu. Hampapnenus »Bomonuu. Apomopdo3, uauoanantauus U oOmias
JaereHepauus. JMBepreHius, KOHBEPIeHIUS W Mapajuieau3M. buonornyeckuit
nporpecc. EnuHoe ApeBo )KU3HU — PE3YIAbTAT IBOTIOLIHH.

PA3JIEJI II Pa3zButne oprannueckoro mupa — 18 gacos

CymHocths xu3HH. OrnpeneneHuss KUBOro. [MMoTe3pl BO3HHUKHOBEHUS
xku3an. Onwitel @. Penqu wm JI. Ilactepa. CoBpemMEHHBIE TPEICTABICHUS O
BO3HMKHOBEHUU KU3HU. ATMocdepa apeBHer 3emiau. AOHOTeHHBIM CHUHTE3
opranuueckux BeniectB. O0pazoBanue u 3Boronusa ouononumepo. Pons JIHK u
PHK B o0pa3oBanum cucteM ¢ 00paTHON cBA3bi0. OOpa3oBaHHWE MU 3BOJIOLHUA
ononornyeckux MeMopan. OOpa3zoBaHrEe MEPBUUYHBIX TETEPOTPO(DOB.

TEMA 2.1 OCHOBHBIE YEPTHI IBOIIOLUU )KUBOTHOI'O U PACTUTEIIHBHOTO MUPA
(8 yacon)

N3yuenne wncropun 3emun. IlaseonTosmorus. MeToapl T'€OXpOHOJIOTHH.
N3menenne xnumata Ha 3emiie. [peiid xoHTMHEHTOB. Pa3BuTHE XHU3HU B
kpunrozoe. CumOuoTmyeckas Teopusi 0O0pa3oBaHUS dyKapuoT. Bcembimika
pa3Hoo0pasusi )KUBOTHBIX B KOHIIE MPOTEp030si. Pa3BuTHE OpraHM4ecKkoro Mupa B
najieo3oe. Pazputue xu3Hu B Me3030¢€. Pa3Burtre KU3HU B KaliHO30¢€.

TEMA 2.2 TlpoucxoxaeHue denoeka (10 gacoB)

Mecto dyenoBeka B cucremMe  KHBOro  mupa.  CpaBHHTENBHO-
MOP(OJOTUYECKHE, ITOJIOTUYECKHUE, LUTOICHETUUYECKUE U MOJEKYJSIPHO-
OMOJIOTMYECKUE TOKA3aTeNIbCTBA POACTBA YEJIOBEKA U YEJI0BEKOOOPAa3HbIX 00E3bsIH.

[TaeoHTONOTMYECKUE TAaHHBIE O IPOMCXOXKIAECHUHW W IBOJIOIUU TMPEIKOB
yenoBeka.  ABcrpamonureku.  Ilepele  mpencraButenm  poma  Homo.
Heannepranbckuii yenoBek. MeCTO HEaHAEPTAIBIEB B DBOJIIOLHAHA YEJIOBEKA.
KpoMaHbOHIIBI.

buonornueckue Qakropsl sBosonMK  YenoBeka. CoruanbHble (DAKTOPHI
ABOJIIOLIMM YEJIOBEKA — MBIIUJIEHUE, peYb, OpYyAHilHAs JeATeIbHOCTh. Poib
COIIMAIbHON  cpeAapl B (OPMUPOBAHUM  YEJIOBEUECKHX  WHJIUBHUIYYMOB.
CooTHolieHne OMONIOTHYECKUX U COIIMAIbHBIX (PaKTOPOB B IBOJIIOLIMU YEJIOBEKA.

YenoBeueckne packl. Ponp wu3onmsiuuu B (POPMUPOBAHUU  PACOBBIX
npu3HaKoB. KpuTrka pacuCTCKUX TEOPUH.

PA3JIEJI III B3amMooTHOIIEHUSI OpraHu3Ma u cpeabl. OCHOBBI DKOJIOTHH -
34 yaca

B3auMooTHOIIEHUSI OpraHu3Ma U Cpefibl. DKOJIOTHYecKrue (pakTopbl. 3aKOH
tosnepanTHOCTH. [lpucnocobnennocts. llomynsiuus kak mnpupogHas cucTeMa.
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Crpykrypa nonynsiuuid. Jlunamuka nomymsuuid. JKusHeHHble cTpareruu. Buj kak
cUCTeMa MOMyJISIui. DKxonorndeckas Huma. JKu3HeHHbIE (OPMBI.

TEMA 3. 1. [Tonstue o 6uocdepe ( 8 gacos)

TEMA 3.2. )Ku3np B coobmiecTBax ( 4 gaca)

Coo0OmecTBO, d3KocucTtema, OuoneHo3. KOMIOHEHTBI  DKOCHCTEMBIL.
DHepreTtudeckue cBs3u. Tpoduueckue cetu. [IpaBuio 3KoI0THUECKON MUPAMUTBI.
MeXBHUIOBbIE M MEXKIOMYJISIIMOHHBIE B3aUMOJICHCTBUS B OKOCHUCTEMaXx.
KoHkypeHus, cuMOn03, aIbTPYyHU3M.

[IpoctpancTBeHHast CTpykTypa coodiectB. Junamuka sxocuctem. Craauu
pa3BuTHUs SKocucTeMbl. CyKieccus. Y CTOMUUBOCTh SKOCUCTEM. 3eMileIeIbYeCKUe
HKOCUCTEMBI.

TEMA 3.3 B3aumooTHoIIeHHs opranu3Ma u cpebl (16 yacoB)

TEMA 3.4 YVaenue o 6uocdepe ( 6 4acon)

buocdepa. Yuenne B. U. Bepnaackoro o Ouocdepe. buombl. JKuoe
BEILIECTBO U OMOT€OXUMHUUYECKHE KPYroBOpOTHI B Onocdepe. buocdepa u yenonex.
['moGanbHBIE aHTpONOTeHHblE M3MeHeHus1 B Ouocdepe. [Ipobrema ycroitunBoro
pa3BuTHs Onochepsl.

PA3JIEJI IV buocdepa u yenosek - 10 yacon

CoxpaHeHne W mnojajaepx aHue OUOJIOrMYEecKOro paszHooOpasus. [Ipuunnb
BBIMHUpaHUsl BHUIOB W momyssiiuid. CoxpaHeHue TeHO(OHIa U PEHHTPOTYKITHS.
CoxpaHenue s3kocucTeM. buonornueckuii MOHUTOPUHT U OMOMHIUKALIKS.

TEMA 4.1. B3zaumocBs3p mnpupoasl U oOmiecTBa. buonorus oxpaHsl
npuposl (9 yacos)

TEMA 4. 2. buonuka (1 gac)

Crrcok 1abopaTopHbBIX padoT

AHanu3 reHeTH4eCKO N3MEHYMBOCTH B MOMYJISILMSIX JOMAIIHUX KOIIIEK.

Habnronenue u onucanue ocodeil Buaa mo Mop@osoruiyeckoMy KpUTEPHUIO
(repbapuu, KOJUIEKIIUM HACEKOMBIX).

BrlsiBieHHEe M3MEHUYMBOCTH y oco0ell oaHoro Buaa (repOapHble 0Opasiibl,
HAOOPBI CEMSTH, KOJUTEKITMH HACEKOMBIX U T. 11.).

N3ydyenne pa3HooOpa3usi MEITKHUX IMOYBEHHBIX UYJICHHUCTOHOTHMX B Pa3HBIX
HKOCUCTEMAX.

Bo3zaeiicTBue yenoBeka Ha BOJHYIO CpEy U 3arps3HEHuE OeperoB BOAOEMOB
(moneBas pabora).

Onucanre 5KOCHUCTEM CBOEM MECTHOCTH (BHAOBas U IMPOCTPAHCTBEHHAs
CTPYKTYypa, CE30HHbIE U3MEHEHHUsI, HAJTMUNE aHTPOIIOTCHHBIX U3MEHEHUN).

Onucanue arpo3KOCUCTEM CBOEH MECTHOCTH (BHI0Basi U MPOCTPAHCTBEHHAS
CTPYKTYpa, CE30HHbIE U3MEHEHHU S, HAJTMYUE AaHTPOTIOT€HHBIX U3MEHEHUH ).

HccnenoBanne W3MEHEHHH B JKOCHCTEMax Ha OHOJIOTMYECKUX MOJAEISAX
(axBapuym).
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3. TemaTnueckoe NJIAHNPOBAHHE C YKa3aHHEM KOJHMYECTBA YaCOB, OTBOJAMMBIX /ISl OCBOEHUsI KaxK10# TeMbl B 10 KiIacce

Ne HaumeHoBaHMe pa3iejioB M TeM Copnep:xanue Koanuecrt
n/n BO 4aCOB
/ Teopus/m
Ko pPaKkTHKa
JI-

BO

yac

OB

PA3JIEJI 1. BBEAEHUE B BUOJIOI'MIO 6

TEMA 1.1. IPEJIMET 1 3AJJAYY OBIIEN BUOJOTMH 2

1 | [peamert u 3aga4u o0uiei 6uosiornu. | buosorus kak Hayka. Pojib OMOI0THYECKUX TEOPUH, 1
1
2 |IlousitTue :XuU3HM W YpoBHH ee | XKu3Hb 1 pasHOOOpaA3HE €€ MPOSBICHUN
OpPraHu3aIuu.
TEMA 1.2. OCHOBHBIE CBOVCTBA )KUBOT'O. MHOI'OOBPA3UE JKU3HU HA 3EMJIE 4
3,4 | Kputepuu ;KUBBIX CHCTEM. AccuMmuianus 1
JlnccuMusinus
I'omeocras
5 | BBoaHbBIil KOHTPOJIb TectupoBanue no pasneny «BBemeHue B 0M0JIOrHI0» (UM MUCBMEHHAs padoTa C
3aJlaHUSIMM,  COOTBETCTBYIOIIMMHU  TPEOOBaHMSIM K  YPOBHIO  TOJTOTOBKH).
1
6 |IlpeacraBjieHusi 0 BO3HMKHOBeHUM | HaydHble TOUYKHM 3peHHS Ha BO3HWKHOBCHHE JKM3HH: aOMOTEHE3, 1
JKH3HHU ouorene3 CamMo3apOKICHHUE KU3HH.
[TpuHIMIT
«Bce xuBoe - u3 KUBOroy, «Bce KuBoe u3 siia»
PA3EJI 2. IPOUCXOKJIEHHUE U HAUYAJIBHBIE OTAIIbI PA3BUTUSA )KU3HU HA 3EMJIE 13
TEMA 2.1. UCTOPUSA NPEACTABJEHNN O BOBHUKHOBEHHUU )KN3HU 3
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7 | Padorsl [Iacrepa. DKCIEpUMEHTAIbHBIE JI0Ka3aTeIbCTBA HEBO3MOXHOCTH ca-
MO3apOXKICHUS )KU3HH.

8 |I'umoTe3a BeYHOCTH KUZHHU JIoBOIBI B TOJNB3Y TIPEJCTABICHHS O BEYHOCTHM KU3HU. Teopuwu,
TUIoTe3bl Teopus BeUHOCTH KU3HM (AHCIIEPMUN).

9 | MaTepuajincTH4YeCKHe TEOPUH Jlabopatopusie uccnenoBanus. Barmsaaer [Ipetiepa, PuxTepa.

TEMA 2.2. TIPEAIIOCBIJIKH BOSHUKH

OBEHUA )KU3HU HA 3EMJIE

10 | DOBosIOIMA XUMHYECKUX dJ1eMeHTOB. | [Ipeanockuikn (KOCMHYECKHE W TIAaHETapHBIC) BO3HUKHOBEHUS >KU3HU
aOMOTEHHBIM ITyTEM.
CuHTe3 OMOTeHHBIX DJIEMEHTOB B PE3YJIbTATE SIACPHBIX PEAKIIHA.
11 | Xumuveckue npeanochblIKu CocraB nepBuyHOM atMochepsl 3eMiu.
BO3HUKHOBEHUS KU3HH BoccranoBuTenbHbI  XapakTep MEPBUYHOM aTMOCHEPHI.
OO0pazoBaHue ra3oB MepBUYHOMN arMochepbl 3eMin
12 | UcToYyHMKH JHEePruu 1 Bo3pact 3emM- | Bo3MoXKHBIC HCTOYHUKH YHEPTUH IS IEPBUIHON XUMHUYECKON
JIU ABOJIIOLINU: SIIEPHBIE PEAKIIUK,  YIbTpa(HOIETOBOE U3ITyUEHUE,
BYJIKaHU3M, MOJHUHU.
PoJib ICTOYHUKOB SHEPTUM AJIsI XUMUYECKOM SBOJIOIMH.
13 | YcaoBus cpeanl Ha apeBHeii 3emute. | OmbiTel Musutepa u HOpu. YceimoBus — cpeapl, HEOOXOOWMBIE IS
CHUHTE3a  OpraHMyYecKux BeunlecTB. Boja - HeoOXoauMoe ycioBHEe s
KU3ZHU.
MopaenupoBaHue YCJIOBUM MEPBUYHOM aTMOCHEPHI.
14 | Cemunap 1o teme «llpen- Cemunap o Teme «IIpeAnOChUIKM BO3HUKHOBEHHSl KU3HHU
NMOCHLIKM BO3HUKHOBEHUS KU3HHU Ha 3emJie».
Ha 3emJie». Ypok 00001IeHUs W cUCTeMaTH3alluy 3HAHUM
Ypok 000011IeHUST U CHUCTe-
MaTHU3allHu 3HaHUU
TEMA 2.3. COBPEMEHHBIE ITPE/ICTABJIEHUSA O BOSHUKHOBEHHNHN )KN3HU HA 3EMUJIE.
15 | 'mmorte3a Koauepsatsl
MPONCXO0KIEHUS @akT DKCHepUMEHTAIbHOE MOJYYEHHUE KOAallEpBATHBIX  Karllellb.
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NPOTOOHOIOJIIMEPOB Bo03MOXXHOCTH J1s TPEOI0JICHHS] HU3KUX KOHIIEHTpalun
16 | DBoouMs AHaspo0b1 ABTOoTpodsI A3p06sl ['ereporpod 1
NMPOTOOMOHTOB Ponp ¢oTocmHTE3a B OIBOIIOIMH IPOTOOMOHTOB. BoO3HHMKHOBEHHE
SHEPreTUYECKUX CUCTEM.
CranoBieHue TreHeTHYecKoro koaa. [lossiaenue dorocuuTesa.
17 | HayajabHble 3Tanbl OMOJOTHYEeCKOM | DKTOo/epMa DHTOAEpMA 1
IBOJTIOLUH CoObITHsE B  OHMOJOTMYECKOM 3BOJIOLMU: TOSBICHUE 3YKAPUOT
I'unore3a  ractpem DO. I'ekkens ['mmore3a  ¢arouuTesibl
N.M. MeuynukoBa
18 | Cemunap 10 Teme «Co- IIpuHIUIBI 1
BpPEeMEHHbIE MPeICTABJICHUS O [IpuHIUn ecTecTBEHHOTO OTOOpA.
BO3HUKHOBEHHMH KU3HUY. BrinonHenne npakru4yeckoit paborsr Ne 25
«AHanu3 1 OLIEHKA Pa3JIMYHBIX THUIOTE3 BO3HUKHOBEHUS  KU3HU
Ha 3emiien
19 | 3auer Nel. TectupoBanne 1o pazaeny «CoBpeMeHHbIEe TMPEACTABJIEHUS O 1
BO3HUKHOBEHHM 3KM3HM Ha 3emJjie» (WIM NUCbMEHHas pabora C
3aIaHUSIMHM, COOTBETCTBYIOIIMMH TPEOOBAHUSIM K YPOBHIO TOJATOTOBKH).
PA3JEJI 3 36
TEMA 3.1. XUMHNUYECKAS OPTAHU3AIIUA )KUBOT'O BEIHIIECTBA 11
20- | Heopranuyeckue BelecTBa Crpoenne u Ouonoruyeckue (QyHKIMH MOJIEKYJ BOJIbI U HE- 2
21 OpTraHUYECKUX BEIIECTB.
22 | YrJieBoabl Oco0EHHOCTH YTJIEBOJHOIO COCTaBa PACTUTENBHBIX U JKUBOTHBIX KIETOK 1
23 | KKupbl 1 CrtpoeHue )KUPOB U UX COCTaB 1
JIMTIOU/IBI
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24 | beJku. Henarypamus Ilomunentun  Penarypauus @DepMeHTh, MeEXaHU3M
25 oOpa3zoBaHUs MIePBUYHOM,
BTOPUYHOMU, TPETUYHOU
26 | Cemunap no teme: «CTpoeHue u CTPYKTYphI Oenka CiioxHasi OpraHu3aiis MOJICKYJIbI OelKa: MepBUYHAs,
GyHKuMU 0eJIKOB» BTOpHUYHAS, TpETUYHAS, YETBEPTUUHAS CTPYKTYpa. Csi3u,
ONPEIEIAIOIINE IPOCTPAHCTBEHHY O CTPYKTYpY. Binusinue
TeMIepaTypbl Ha aKTUBHOCTh (hepMEHTA
27 | JHK - ouosornueckuii mosumep. |I['en
HykIJieMHOBBIE KUCIIOTBI
HykJIeoTu bl [puHIUIbl cTpoeHust Monekyiasl JJHK
28 | PHK. Penynnmukanus [JHK, ycinoBus pemmkannu, noaxyKOHCEPBATUBHOCTb.
I'eneTnuyeckuu Koj.
29 | Cemunap no teme «HykienHoBbIe I'enernueckuit koa. Tpanckpunuus. Penynnukanus. Beinoinenue
KHUCJIOThD). npaKkTu4eckoi padorbl Ne6 «Pemenne 3amad 1o MOJIEKYJISIPHOM
OHOJIOTUNY.
30 |3auer Ne2. TectupoBanue no paszueiny «XuMHYecKasi OpraHu3anms ;KMBOro
BelleCTBa)
(wm  nmUchMEHHas paboTa ¢ 3aJaHUSAMHM, COOTBETCTBYIOUIUMHU
TpeOOBAaHUSIM K YPOBHIO MOJITOTOBKH).
31 | CTpoeHue KJIeTKHA MPOKAPHOT Cnopoobpazosanue baxtepun U CHUHE-3€JIEHbIE BOJOPOCIH
(mmanobakTepun). CTpoeHHE U KU3HENEATCIbHOCTD.
YpOBHM  KJIETOYHOM  OpraHM3aluu: NPOKAPUOTHUYECKHMM U Iy-
KapUOTHYECKUH. 3HaUYEHNE MTPOKAPHUOT B OMOIICHO3E.
Pa3noo0pasue 1mo cTpoeHUI0 1 0COOCHHOCTIM KU3HEACATCIILHOCTH.
Oco0Oennoct 0OOMEHA BEIIECTB.
TEMA 3.2. CTPYKTYPHO-®OYHKIIMOHAJIBHAS OPTAHU3AIIUSA KIIETOK 9YKAPUOT
32 | DykapuoTH4YecKasi KJIeTKA. [InaounTOo3 ParouuTos
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TEMA 3.3. CTPYKTYPHO-®YHKIIMOHAJIBHAS OPTAHU3AIIUA KJIIETOK 9YKAPUOT 8

33 | DykapuoTHYecKasi KJeTKa. [TnaormTo3 daronuTos 1

34 | Opra"nonabl KJIeTKH. Kpucrtel, Lentpuons memoOpannsie (AIIC, xommiexkc [onbmxwu,

35 MUTOXOHPHH, JN30COMBI) U HEMeMOpaHHBIC KOMIIOHEHTBI

(pubocombl) MeMOpaHHOE CTPOEHHE OPTAHOUIOB.

36 | OcodennocTn Pacturenpras kietka. CtpoeHwe. 1
CTPOEHUsI OcoOEHHOCTH CTPOEHUS PACTUTEIIBHOW KIETKH: KIETOYHAsi 000I09Ka,
PACTUTEIbHON KJIETKH. TUIACTU/IBI, CUCTEMA BaKyoJiel. BUIbI I1acTU I JIEUKOIIIACTHI,

BoinosiHenue
JadoparopHoit padorel Ne2 «lIpuroToBieHue U onucaHue
MHUKPOIPENapaToB  KJIETOK PACTCHUID.

37 | Aapo. Kapuormiasma 1
S npo KUBOU KIIETKH.

38 | Ctpoenne u (GyHKIHUH JlunonabIi HAbOP 1

XpPOMOCOM. ["amtonanbI HAOOP
["oMOO0THYHBIE XPOMOCOMBI
Bemonnenue JadoparopHoi padorel Ned «J3yuenume xpomocom
HAa TOTOBBIX MUKpOIpenaparax

39 | Cemunap no teme «Kierka» BrinosiHeHHe NPAKTHYECKOH PadoTHhI ; BHINOJHEHHE JIA00PATOPHOM 1

padoThI

40 | 3auert Ne3. TectupoBanue mo temMe «CTpyKTypHO-(YHKIIMOHAJIBHBIE OCOOCHHOCTU 1

KJIETOK DYKapHOT»
TEMA 3.4. OGMEH BEHIECTB B KJIETKE - METABOJIN3M 9

41 | AHaboIHU3M. AHa00MM3M ,aCCUMWJIALINS, TOMEOCTa3, TPAHCKPUIILUS, TPAHCIISIIMS, 2

42 MAaTpUYHBIN CUHTE3
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43

Pemienne 3agay mo Teme
«buocuHTe3 0eJIKaY.

Tpanckpunuusa Tpancisuus

44 | JHepreTuveckuii  00MeH Jlokanu3zanus crienu@uieckux GepMeHTOB B MEMOpaHaX MUTOXOHIPUA.
45 Ponb M30c0M  MOArOTOBUTEIBLHOM
46 | ABTOTpOdHBIH THII oomeHna | ABrotpodsl. Trmakounsl, poroTpodsr. DoTocuHTES.
BelIeCTB. Jlokanm3zanus crienuduaeckux GepMeHToB B MeMOpaHax
xJyioporiactoB.  OCOOEHHOCTH OpraHM3aIy TUIaKouI0B. CBeT -
VMCTOYHMK SHEPTHUM JJISI PEAKIIMK. DHOJTOrHMYecKoe U 3KOJIOTMYECKOe
3Ha4YeHue (HPOTOCUHTE3A.
CBeTOBBIC M TEMHOBBIC peaKIui (POTOCHHTE3A.
47 | XemocHuHTE3. XemocuHTe3 XeMoTpodbl
Cepobaxrepuu, HUTpUUIUPYIONIKEe OaKTepuu, BOJOPOIHBIC
OakTepum.
OHeprus OKHUCJIUTENIbHO- BOCCTAHOBUTEIBHBIX pEaKIUil -
HMCTOYHUK YHEPTUU
OtkpsiTue xeMocuHre3a C. H. Bunorpaackum
BoinosiHeHHe NMPAKTHYECKON PadoThI Ne3d «CpaBHeHue npo-
1ieccoB  (hOTOCHMHTE3a M XEMOCHHTE3a.
48 | Cemunap mo teme «O0meH
BElIECTB W DHEPTHM».
49 | 3auer Ned. TectupoBanue o TeMe «O0MeH BelecTB B KjeTKe (MeTadoan3M)»

(vy1 MECbMEHHas paboTa ¢ 3aIaHUSIMHU, COOTBETCTBYIOIIUMHU
TpeOOBAHMSIM K YPOBHIO MOJITOTOBKH).

TEMA 3.5. )KU3HEHHBIN IIUKJI KJIETOK
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50

KM3HeHHBIA UKJ KJIEeTKH.

Kuznennsnii nuki Muatepdasza

Ponb uaTepdaszpl B )KU3HEHHOM IIMKIIE.

N3menenne kommuectBa JIHK B pasnuusHble NEpPUOABI KU3HEHHOTO
LAKJIA.

[TpoaomKUTENBHOCTD KU3HEHHOTO LIUKJIA.

[TonroroBka k wmuto3y. Penyrumkamusi, cunHtre3 PHK, OEJIKOB-
dbepmenToB, cunTe3 AT®, yaiBoeHHe LICHTPHUOJIEH.

o1

MuTto3.

MUTOTHYECKUN [TUKIT

buonornyeckoe 3HaueHUE MUTO3a: POCT, pereHepanus, AeJIeHUE 3UTOTHI.
Cramuu wmwuto3a: mpodasa, metadasza, anadaza, Tenodasa. [Ipouecc
N3meHenus siapa, KIETOYHOTO IEHTPa Ha Pa3JIMYHBIX CTAUIX MUTO3A.
Boinosnenue iaboparopnoii padorsl Ne7 «3yuenue a3 Murosa B
KJIETKAaX KOpEIIKa

TEMA 3.6. HEKVIETOYHbBIE ®OPMbI )KU3HU. BUPYCHI U BAKTEPHO®AI'H

52
53

Bupychsi.

BayTpukiierounsli - mapasutusm Bupyc

Bupyconorus Kancun

Bupycet u  Oakrtepuodarun. Xumuueckuil  cocraB.  CrpoeHue.
Ocob6ennoctu renoma BupycoB: naBe uenu JIHK, onxna nens JTHK,
PHK. Buast BupycoB, coxaepxkammx JHK wu PHK; B0o3Oyautenu
MHDEKITMOHHBIX 3a0oneBanuil. Mepbl TMPOPUIAKTUKA BHUPYCHBIX
3aboneBanuit  (CIIW/I, rpunm, reprnec). 3HaueHne 0akTepruodaros.
CpoiictBa CnenuduvHOCTh JedcTBUsA. JKU3HEHHBIN ITUKI: TMPOHUKHO-
BCHUE B KIIETKY, Pa3MHOYKEHHUE, BBIXOJ U3 KIETKHU.

54

Kaerounast reopust

M. lInenigen u T. I1IBaHH -OCHOBOIIOJIO)KHUKHA KJIETOUHOU

TEOPUH.

Ponp knerouyHoil Teopuu B (OPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUpA.

ITosioKEHNsT KIIETOYHOW TEOpHH.
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55 | becnoJjioe pa3MHOKEeHUE becnosioe pazMHoxeHNE 1
Pa3mHoOeHMe - CBOMCTBO KUBBIX OpraHu3MoB. OCOOEHHOCTH OECIOIOro
Pa3MHOXKEHUS.
[TpuunHb TEHETUYECKOTO  OJHOOOpa3us npu OecronoM
pasMHOxkeHuu. Pose B mpupoze.

56 | BereraTuBHOE pa3MHOKeHMHeE. BereratuBHoe pazmHoxeHrne OpraHHas pereHepanus 1
BereratuBHoe pa3MHOXEHUWE y pPACTEeHUW U KUBOTHBIX. Pac-
IIPOCTPAHEHUE B IPUPOJIE U CEIBCKOM XO35KCTBE.

TEMA 4.1. IOJIOBOE PASMHOXEHHE 5

57 | ITosi0BOE pa3sMHOKEHHE. OmnonotBopenue [laprenorenes [1onoBoe pasMHOKEHUE 1
[Tpucnocobnenus y 000€mnoJIbIX PAaCTEHUN WM >KUBOTHBIX JIJIS
NPEeIOTBPALIEHUSI CaMOOIUIOAOTBOPEHUSI. OCOOEHHOCTH TMOJIOBOTO pa3-
MHOYEHHUSI ¥ €T0 OMOJIOTHYecKasi PoJib.
Buaesl omiogoTBopeHus: HapyxkHOE U BHyTpeHHee. [Ipucnocobienus
OpraHU3MOB.

58 | Pa3zBuTHe MOJIOBBIX KJIETOK. ['ameTorenes 1
['ameTsI
['epmadpoauTuzm
OBorenes
PenponyKTUBHBIN NTEPUOT
Cnepmartorenes

[ToJsioBBIE KIIETKU: AMIEKIIETKA, CIEPMATO30UI.

OcoOeHHOCTH TIPOJIOKUTEILHOCTA  PEINPOJYKTUBHOIO  IEpHUOJA Y
Pa3HbIX MOJIOB.

I'ametorenes. Ctaguu pa3BUTHS TTOJIOBBIX KIETOK.

BrinosiHeHHe NPaAKTHYECKOH PadoThI Ne§
«CpaBHeHHE TMPOLECCOB  PA3BUTHHA IOJIOBBIX KJIECTOK Y PACTEHHH
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H KHUBOTHBIX).

59 | Meiios. ["arutongHBIN HAOOP XPOMOCOM 1
Konsroramnus
Kpoccunrosep
Tunsl kpoccuHroBepa. bruomornueckoe 3HaYEHUE.
Jlenenne mnonoBBIX KIJIETOK. JIBa neneHusi. Dasbl.

60 | Cemunap  mo Teme OcobenHoctu pa3MHOXKeHus. Jlenenne kinetok. Tunel. MexaHu3m. 1
«Pa3MHOXkKeHNEe OPraHU3MOBY. buonornyeckoe 3HaueHue.

BoinosiHeHne npakTHYecKoi padorel  Ne 4
«CpaBHeHHE TIPOLIECCOB MHUT03a M Meii03a).

61 | 3auer NeS. TectupoBanue no teme «Pa3MHokeHHe OPraHU3MOB) (WU 1
YpoK KOHTpOJS, OLEHKH U MMChbMEHHas padoTa C 3aJIaHUsIMU, COOTBETCTBYIOIUMHU TPEOOBAHUSIM K
KOPPEKITMU 3HAHUA  YYaIIUXCA. YPOBHIO IOJITOTOBKH).

PA3JEJ 5. UHAUBUAYAJIBHOE PASBBUTHUE OPI'AHU3MOB 14
TEMA 5.1 OMBPUOHAJIBHOE PASBUTHUE ) KUBOTHBIX 4
62 | KpaTtkne wucropuveckue cBe- OHrorenes 1
JICHUS. buorenernueckuii 3aK0H.

VYuenue o 3apoppiiieBsix auctkax A.O. KoBaneBckoro.
[lepuonbl  OHTOTEHE3a: AMOPHUOHAIBHBIN M MOCTIMOPUOHATBHBIMN.

63 | DMOpUOHAJILHBII TEPUOJ brnactomepsr DMOpuonorus 1
OMOpuoHanbHbIA Tiepuoj; biactyna. Crtpoenue (6bnmacronepma,
MEPBUYHAS  TOJIOCTh, AaHUMAJILHBIH TOJTIOC).
OcoOeHHOCTH CTpOEHUSI KIJIETOK  OJlacTyjbl:  JUIUIOUMJHBIA HaOop
XpPOMOCOM, HECIEIMaTU3UPOBAHHBIC KICTKH

64 | FacTpyasiuust lactpynsiuust  ['oMosnornuHele  opranbsl.  Me3ogepma  DKToaepma 1
U OpraHoreHes. Ouroaepma ["acTpyna. 3apobiiieBbie TUCTKA. MeXaHU3M racTpyJsiiuy U

opradorere3a. JluddepennupoBanue  KIETOK. OMOproHambHas
WHIYKITUS
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65 | Cemunap no TeMe «IM- | OcobeHHOCTH SMOPHUOHATILHOTO MTEPUO/IA. 1
OpuoHabHOE  pa3BHTHE». YPOK | DMOpUOreHe3. JTalbl U XapaKTEPUCTHKHU.
000011IeHNS 5 CHUCTEMAaTU3AI[HHU
3HAHUU
TEMA 5.2. HOCTO9OMBPUOHAJIBHOE PAZBUTHUE 2
66 | [locTAMOpHOHABHBIH TEPUO. JlopeniponyktuBHbld  Tiepuosr  Metamopdo3  Hempsmoe pasButue
67 OrnpeneneHHbIN 1 HEOTIPEACIICHHBIN POCT.
TEMA 5.3. OHTOI'EHE3 PACTEHUM 4
68 | ZKuzHeHHBbIH 3aBUCHUMOCTh  MpeoOiafiaHusl TUMAa Pa3MHOXKEHUS OT  YCIIOBHM 1
LM KJ BOJOPOCJICH. okpyxatoie cpenbl. OcobeHHoCcTH TameToduTa: 00pa3oBaHUE U3 CIIOP,
rarmaouaHbId Habop xpomocoMm. Crnopodut. OcoGeHHOCTH criopoduTa:
JUIUIOUIHBIN HA0Op XpOMOCOM, 00pa30BaHUE IPH OIIIOJOTBOPEHHUH.
69 | ZKu3HeHHbI UK/ BLICHINX CIO- Apxeronuun Aurepuanu Cnopa CriopaHruit 1
POBBIX PACTEHMIA. 3aBUCUMOCTh OIUIOAOTBOPEHUsI OT Haiuuus Biaru. lIpeoGmamanue
rametodura HayL crnopoduroM y MxoB. [IpeoOnamanue  crnopodura
HaJ| TaMeTo(PUTOM y ManopoTHUKOB. OTIu4Msl B CTPOEHUU criopodurta u
rametodura.
JKV3HEHHBIM UK  BBICIIMX CIIOPOBBIX PACTEHHUI.
70 | ZKusHeHHBIH IMKJI rojoceMeHHbIX. | ['onmocemennsie pacterns Cems 1
Penykius ramerodura. [TosiBieHrne oprana pa3MHOXKEHHUS —IIUIIKH.
71 | ZKn3HeHHBbIH UK IBETKOBBIX BereratuBHas knetka I 'eHepaTuBHas KieTka J[BOMHOE OIJIOOTBOPEHUE 1
pacreHuu. Cnepmuii IlpenmymiectBa JOBOWHOIO OIUIOAOTBOPEHUSA. KH3HEHHBIN
UK.
TEMA 5.4. OGIIIUE 3BAKOHOMEPHOCTHU OHTOI'EHE3A 1
72 | OMOpuoHaJbHAsi  AUBEPreHuusA. | OMOpHOHanbHas nuBepreHuus JlomonmHeHwe K OWOTEHETHYECKOMY

3akony A.H. Ceepiiena. ITocnencTBusi U3BMEHEHUN Ha paHHUX U
MO3JHUX dTamax pa3BuTusa. EnmHCTBO KMBOTHOrO Mupa. OHTOreHes.
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buorenernuecknii 3aK0H.

TEMA 5.5. PASBBUTHUE OPI'TAHU3MA N OKPY’KAIOIIASA CPEJA 3

73 | PazpuTHe OpPraHu3sMoB u | Kputnueckue nepruozasl Perenepanus 1

74 | okpy:xawias cpeaa. Kputnueckue nepuoapl B pa3BUTUU IMOpUOHA. DaKTOpHI BHEIIHEN

Cpelbl, BIUAIOIIME HA pa3BUTUE: AJIKOIOJIb, CTPECC, IHUTAHHUE.
['uruennyeckne MepoNpUATHs, O0OECIICUYNBAIOIINE HOPMaJIbHOE
AMOPUOHAIIEHOE PAa3BUTHE YEJIOBEKA.

[IpuponHbIe MEXAHU3MBI, CHHXKAIOIIINE WHTECHCUBHOCTD BJIMSIHUS HA
CTaJuy Pa3BUTHUS OPTAHU3MA.

Perysnsims HEpBHOW U SHIOKPUHHOU CUCTEM.

75 | 3auer Ne 6. VYPOK KOHTpOJIA, OLEHKH M KOPPEKLUUU 3HAHUHN y4aAIMXCs. 1
PA3JEJI 6. OCHOBBI 'TEHETUKH U CEJIEKIIUA 27
TEMA 6.1 UICTOPUS IPEJICTABJIEHUIA O HACJIEJCTBEHHOCTHU U U3BMEHYUBOCTHU 2

76 | UcTopusi pa3BuTHs mpe- MHuoxxecTBeHHBIM  arienioMopdusm. ['eHoTun

CTaBJICHUH O HACJIeJCTBEHHOCTH ['ens1 (amnenpHbIC, HeaIeIb-HbIC)
U UI3MEHYHMBOCTH. I'ereposurora ['omo3urora M3menunBocts Hacnencreennocts JIokyc
[Ipu3Hak (IOMUHAHTHBIN, perueccuBHbIi) @eHotun OCHOBHbBIE
TEHETUYECKUE TIOHATHA.
['eHOTHI KaK pe3yabTaT B3aUMOJCHCTBUS T€HOB.
77 | CoBpemennble mpeacraBjenuss o | ['en ['enom 1
reHe. CruaiicuHr
dakr

UHTPOH, TepMuHaTOp. OpraHu3aius reHomMa.

MoneKkyJISIpHO-T€HETUYECKUIN YPOBEHD MPOSIBIICHUS ITPU3HAKA.
CrtpoeHue reHa 3yKapuoT: PeryJiaTopHas 30Ha, MPOMOTOP, IK30H,
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TEMA 6.2. OCHOBHbBIE 3AKOHOMEPHOCTH HACJIEACTBEHHOCTH

14

78

IlepBbiii  3axkoH MeHnaeis ['ubpunx I'nOpuauzamnus JloMmuanpoBanne MOHOTHOPHIHOE — CKpEIIHMBa-
HHEe YucThie TMHUU

AJIbTEpHATUBHBIC  TPU3HAKHU TOpPOXa.

['ubpunonoruueckuit METOJI M3YUYCHHMS HACJICICTBEHHOCTH. Y CJIOBUSA
MIPOSIBJICHUS TTIOJTHOTO IOMUHUPOBAHMUSI.

3aKoH ¥ npaBwiIa 3aKOH JIOMUHUPOBaHUS (3aKOH eMHO00pasusl).

79

Bropoii 3akon Menaeis ITotHoe pomuuupoBanue Pacmennenune llutosornuyeckue OCHOBBI MO-
HOTHOPUIHOTO CKPEIIMBAaHMS: HE3aBUCHUMOE  PACXOXKIECHHUE XPOMOCOM
IIPU MEN03€; CIIY4alHOCTh M OJWHAKOBAasl BEPOSTHOCTh BCTPEYH TaMET
MIPU OIUIOJIOTBOPCHUM;, HACICIOBAHUE IO OJHOMY aUICII0 OT Ka)JI0ro
poauTens. Pacuienienue no reHoTuny u (peHOTHUIy.

VYcnoBus MOSIBJICHUS pPELIECCUBHOIO TMpHU3HaKa. YWCIO Tramer,
HECYIIMX pa3Hble aJJICIM OJIMHAKOBO. 3aKOH pacCHICIUICHUS. Y HUBEp-
CaJIbHBIN XapaKTep.

['urore3a YUCTOTHI raMeT: KaXKJ1asi raMeTa IMOoJIy4aeT OJMH I'€H U3 aJlJIeIIn

80

HenosiHoe foMuHUpoOBaHue. Henonnoe nomuHupoBanue

MHo:xecTBeHHbIH aJ1eJIM3M. HacnenoBanune okpacku BeHUYMKAa HOYHOW KpacaBuIlbl. OcoOeHHOCTH
pacIICIUIEHUsI 10 TE€HOTHILY 151 denotuny. IIpomexyrounoe
MIPOSIBJICHUE MPU3HAKA IIPU T€TEPO3UTOTHOCTH T€HOTHIIA.
MHOKECTBEHHBIN AJJIETNU3M

Cepus anneneil.

Hacnenosanue ¢hopMbl BOJIOC Y UeJIOBEKa
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81

JAnrnopuaHoe CKpenuBaHue.
Tpernii 3akon MenaeJist

JurubpuaHoe CKpeIrBaHue

[{uToJIOTHYECKHE OCHOBBI TPOSIBJICHUA TPEThEro 3aKkoHa MeHens.
VYcnoBusi BHITIOTHEHUSI TpPEThero 3akoHa Menpaens (He3aBUCHUMOTO
KOMOWMHHUPOBAHMS): PACTONOKEHHE TEHOB B Pa3HBIX TOMOJOTHYHBIX
XpoMOcOMaX,  OTCYTCTBHUE  B3aUMOJICUCTBUSA  MEXAy  TI'€HaMHU.
OcoOeHnHocTH paciieryieHusi 10 TEHOTUIY M (EHOTUITy. 3aKOH
HE3aBHCHUMOTO KOMOMHHMPOBAHHS. YHHMBEpCAJIbHBIA XapaKkTep.

82

IIpakTnyeckas padora Ne8
«Pemienne  reHermueckMx 3agaq
Ha MOHO- 7| AUTUOPHUIHOE
CKpeluBaHue».

I'enotun

['uOpuIbl IEPBOTO MOKOJICHUS
deHoTUI
BeposiTHOCTB
MpU3HAKA.
Yuco TUIIOB ramerT.

IIPOABJICHUA

83

AHanmnpylomee CKpeIuBaHMC.

I'omo3urora I'eTepo3urora

VYcnoBus mposBICHUS aHAIU3UPYIOHIETO cKpemuBaHus. OcoOEHHOCTH
pacIleIUICHUs 110 TeHOTHUITY U heHoTuny. [IpakTudyeckoe 3HaueHHE.
MexaHu3M  aHAJIM3UPYIONIIETO CKPEITMBAHMSL.

84

XpomocomMHasi TCOpUA  Ha-
CJIEICTBEHHOCTH.
IToBTOpeHune «CBoiiCTBA JKUBOT0)

['pynna cuenyienus
Kpoccunrosep

Mopranuabl

ITepekpect

CuemieHHOe HacIeAOBaHUE
[lutonornyeckue  OCHOBBI
HACJIEJIOBAHUS.

YcnoBus NpOSIBJIICHUS 3aKOHA CLEMIJIEHHOTO HACIEI0BaHUS.
XpoOMOCOMHas TEOpUsl HACIEICTBEHHOCTH.

IIPOABJICHHUA 3aKOHa CHOCIINICHHOTO
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85

IIpakTnueckas pabora Nel(
«PenieHue reHeTHMYECKHX 3a/1ad Ha
CUECIJICHHOE  Ha-
cnepoBanue».lloBTopeHue
«XHAMHUYECKHI COCTAB KIETKM

Paccrosinue MCXKIY I'€HaMu.

86 | I'eneruxka moJa. IloBTOpeHue Paccrosnue mexny reHamu.

«Hyky1eMHOBBIE KHCJI0THD) Aytocombl ['erepoxpomocombl ['ereporamerHbiii moji ['oMorameTHbII
TOJI
OcoOeHHOCTH HAacJeI0BaHus TPU3HAKOB, CIICTNIEHHBIX C MOJIOM.
[IpakTHueckoe 3HaUYCHHUE 3HAHUN O CLEIUIEHHOM C I10JIOM HACJIEI0BAaHUU
JUIS1 4EeJIOBEKa.
HacnenoBaHnue, CLIETUIEHHOE C TTOJIOM.
XpOMOCOMHOE  OIIPEIEIICHHE 10JIa.

87 | IlpakTnuyeckas padora HacnenoBanue reMopuianu u JaJbTOHM3Ma Y YEIOBEKA U YePEraxoBOM
«PellleHHe TeHeTHMYECKHUX 3224 HA | OKPACKA MIEPCTH y KOIIEK KaK MPUMEpP CUEIUICHHOTO C TMOJIOM
CHEeIUICHHOEe C I0JIOM HAaCJIe[0- | HACIICIOBAHU.

BaHHUE».
IHoBTopenne «Kierkay»

88 | BzaumojeiicTBHEe reHOB. ['ereposuc
IHoBTopenue «Kiaerka» KonomuuupoBanue

KoMmieMeHTapHOCTH

[TnenoTponus

[Tomumepus

Onucras

OcoOeHHOCTH  HAcleNOBAaHMSI KQYeCTBEHHBIX M KOJMYECTBEHHBIX

MPU3HAKOB. VICcronb30BaHME ABJIECHUS TETEPO3UCA B MPAKTUKE CEJILCKOTO
XO3IUCTBA.
AlenbHOE W HeEaUIEJILHOE B3aUMOJICHCTBUE T'€HOB.
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89

IIpakTnueckasi padora Pemenue
reHeTHYeCKHUX 3214 Ha
B3auMOJelCTBHE TEHOBY.
IToBTOpenue O0OMeH BelIeCTB

HacnenoBanue rpyrmn KpoBU y 4eI0OBEKa.
HeannenbHoe ~ B3aMMOJCHCTBUE  T'€HOB:
AIUCTA3.

KOMILUICMCHTAPHOCTE H

90 | CemuHap no teMe « 3aKOHO- 3aKOHBI U ITpaBUiIa HACJIEICTBEHHOCTH
91 | MEpHOCTH HACIEACTBEHHOCTH.
IToBTOpeHue «O0OMeH BenecTB»
TEMA 6.3. OCHOBHBIE 3AKOHOMEPHOCTHU USMEHYNBOCTH

92 | HacieacTBeHHasi ©3BMEHYUBOCh. N3menunBocth KoMOMHAaTHBHAST ~ M3MEHYHUBOCTD
IHoBTOpenne «O0OMeH BeIeCTB HacnenctBeHHass M3MEHYMBOCTH

buonornueckoe 3HaueHue. OOpazoBaHue YHUKaIbHBIX
T€HOTHUIIOB.

HcTtounnku KOMOMHATUBHON W3MEHUYUBOCTH: HE3aBUCUMOE
Pacx0XKJICHUE XPOMOCOM; KPOCCHUHTOBED; Cly4alHasl BCTpeya
raMeT MpH OIUIOJOTBOPEHUH.

YpoBHM BO3HHKHOBEHHS KOMOWHAITMN I'€HOB.

93 | Myrauuu. IloBropenne «O6men MyTtaren MyTtarenes
BeIIEeCTB)

94 | 3aBucMMOCTDH NPOSIBJICHUS Bapuanuonnsiii psn Moaudukamuun Mopdo3 Hopma peakuuu Brusinue
TeHOB OT YCJOBHH cpeabl IIUPOTHI HOPMBI PEAKIIUU Ha MPUCTIOCOOJICHNE K KOHKPETHBIM YCIOBHSIM
IHoBTOpEeHMe «Pa3muoxkenme | [IpencraBnenus Y. J[apBuHa O HEHACIEeICTBEHHOU U3MEHYUBOCTHU
OPraHN3MOB) cpensl.

95 | JlaGopaTtopnasi  pabora Bapuanuonnas kpuBas, BapuaHTa
Ne8 «BbisiBJIeHMEe H3MEHUYMBOCTH
y ocooeit OTHOTO BH/IA».

IHoBTOopenune «Muro3»

96 | Cemunap no reMe «  3aKOHO-

MEPHOCTH U3MEHYUBOCTI.

IHoBTOpenue «Meio3»
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97 | 3auer Ne 7. TectupoBanme §(0) TeMaM «OcHOBHBIE 3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH», «OCHOBHBIE 3aKOHOMEPHOCTH U3MEHYHBOCTHY
TEMA 6.4. TEHETUKA YEJIOBEKA
98 | MeToabpl  M3y4eHHs reHeTHKH | MeToapl M3Yy4YCHHUS HACJICICTBEHHOCTH YEJIOBEKAa: TEeHEATOTHYSCKHM,
YeJI0BeKa. OM3HEIOBBIM, ITUTOJIOTHMYCCKHUH.
IMoBTOpenune «OnaI0a0TBOPEHUE
99 | HacieacTBeHHbBIE 3a0o0J1eBanns. | HaciaencrBennsle 3a0oJieBaHUS
IloBTOpenne «I'ameToreHes» XpoMocoMmHbIe OoJie3HH. Mepbl NpOMIIAKTUKH — HACJIEICTBEHHBIX
3a00JIcBaHMil delloBeKa. JlMarHoCcTHKa M JICUCHHE HACICICTBEHHBIX
aHOMaJIMii oOMeHa BerecTB. HexxenaTenbHOCTh  POJICTBEHHBIX OpaKoB.
MenuKo-TeHeTHYEeCKOe  KOHCYJIbTUPOBAHME.
10 | Cemunap 1o teme «I[eHeTHKA Pesyc-dakTop
0 | gyesoBeKa». Tunel HacJe0BaHHUs: ayTOCOMHOJIOMUHAHTHOE; ayTOCOMHO-
IHoBTOpenne «OHTOrEeHE3» PEIECCUBHOE; CIICTUICHHOE ¢ X-XPOMOCOMOM.
TEMA 6.5. CEJEKIIUS "KUBOTHBIX, PACTEHUI U MUKPOOPI'AHU3MOB 2
10 | Co3nanue mopoa KMBOTHBIX M | OnomamHuBanue CeneKius
1 |coproB pactrenmii  IloBTopenme | [lenn u 3agaum cenexiuu.
«I'enernxa» 3aKOH rOMOJIOTHYECKUX PSA0OB B HACIEICTBEHHON H3MEHUYHMBOCTH.

YueHue 0 HeHTpaxX NPOUCXOKIECHUS KYJIbTYPHBIX PACTCHUM.
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10 | Ceaexkuust MMKPOOPranu3moB. | buotexnonorus ['eHHast uH>xeHepus

2 | JlocTH:KeHHsI
COBpPEMEHHOM
cesqexkuunu. Ilosropenue
«I'eneTuka»

BrinosiHeHHe NPAKTHYECKOH padoThI Nel?7

WCCJICIOBAaHUA B OHOTEXHOOJOTHI

I'enom Knonuposanue

BoinosiHeHue NpaKTHYECKOH padoThI
«CpaBHUTENBHAS] XapAKTEPUCTUKA MTOPOJI (COPTOB)».

«AHamM3 u OLCHKAa OTHYCCKHUX ACIICKTOB pa3BUTHUA HCKOTOPBIX

3. TemaTuueckoe INIAHUPOBAHME C YKAa3aHUEM KOJIUYECTBA YaC0B, OTBOAUMDBIX JJIH OCBOCHHUA KaKJ10# TeMbI B 11 xnacce

Ne | Tema ypoka OcHOBHOE coep:KaHue KosauuecTn
0 4acoB
PA3JIEJI |..DBo1011MOHHOE YUeHME.
40 yacos
Tema 1.1 PazBurHe npeacrabjieHHid 00 IBOJTIOLMH KUBOM MPUPOIBI
6 yacos
1 Y4eHnue 00 3BOJTIOLNH. CymiHoCTh 9BOTIONUOHHBIX NTpeoOpa3zoBanuii. Ucnosb3oBanue UKT 1
Hucrpykrax no Th.
IToBTOpEHME
2 | [Ipeacrasiienus o pa3sutuu | KinroueBsle nousitusa Kpeayuonusm 1
’KM3HM Ha 3emure. ®axkt HayuHble U peIUTHO3HbIE TPEACTABICHUS 00 BOJIIOLIMH.
IHoBTOpEeHMe: IBOTIOLMS. Co3panue Mupa TBOPLOM M HEM3MEHHOCTH KUBOU Npupoasl. Mcnmosib3oBanue
HUKT
3 Cucrema npupoabl 3nauenue padot K. JIunnes. 1

K. JIunnes. IloBTopenne:
IBOJTHOLMSA

Cucrema oprannveckoro mupa. Maes o nocrostactse BUAOB. [IpuHIun
UepapxuunocTu.
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IBOJIOIMOHHLIE MU
Jlamapka. IloBTopenue:
IBOJIIOIHS.

3HaueHue ydyeHus. ECTeCTBEHHOE MPOUCXOKICHUE KUBBIX OPraHU3MOB.
N3MeHs1eMOCTh BUIOB B 3aBUCUMOCTH OT YCIIOBUM CPEBI.

PazBuTHE OT MPOCTOTO K CIIOKHOMY (TIPUHITUII TPAJIALIAH ).

[lepBas teopust s3Bomonn. Ucnosibzopanue UKT

5-6 | Cemunap «OBoawnuoHHble | Teopum u runoresnl
HJeH B JOJAPBHHOBCKUH | DBOJIOLMOHHBIE MPEICTABIECHUS B J0AapBUHOBCKUM niepuo. Iloaroroska k
nepuoa». Ilosropenue: EID
JdBoJronus 3amura
NMPOEKTOB yYAINXCH
TecrupoBanue
Tema 1.2. lapBuHN3M
6 yacoB
7/ | EcTecTBeHHO-HAy4YHbIe ['eonornyeckue NpeAnOChUIKH: .
NPeaNnoChLIKA TeOPUH JlocTrkeHus B 00JIaCTH LUTOJIOTUU U SMOPHUOJIOTHH.
Y. Japsuna. Ilosropenune: | OxcnennuronHsli matepuan Y. Jlapsuna. Ucnoabs3zoBanue UKT
IBOJIIOLMSA
8 | UckyccTBeHHBIH 0TOOP. ®opMbI HCKYCCTBEHHOTO 0TOOpA: CO3HATENIBHBIN (METOIUUECKUI), U
IToBTOpEeHue: IBoJOL U 0ecCO3HATEIIbHBIM.
TecTtupoBanmue. Teopuu u runoresnl
00 uckyccrsenHoM otoope.Ilogroropka k EI'D.
9 | bopnba 3a cymecTrBoBa-Hue. | Pa3MHOXKEHUE OPraHU3MOB B TEOMETPUUYECKOM MPOTPECCHH.
IHoBTOpeHne: JBoaOUMUS ®dopMbI 60PHOBI 32 CYIIECTBOBAHUE: MEXKBUI0BAs, BHYTPUBHUI0BAsI, 00pb0a ¢
HEOJaroNpUSITHBIMU YCIOBUSMHU CPEJIbI.
[Tpuunnbl 60pe0HI 3a cymecTBoBanusd. Ucnosan3zoBanue UKT
10 | EcrecTBeHHbIi1 0TOOP. HanpagiieHHOCTB 3BOJIFOLINM.

IHoBTOpEeHMe IBOMOLIMS.

3HaueHue HBOMIOLMOHHON Teopun Y. [lapBuHa.
BunoobpaszoBanne Ha ocHoBe auBeprennuu. Ucnosbn3zoBanue UKT
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IIpakTuyeckasi pabora Ne
19 «CpaBHuTeJIBbHAS
XapaKkTepucTUKA
€CTECTBEHHOTO U
HCKYCCTBEHHOT0 0TO0Opay».
IHoBTOpeHue: IBoIONMS

KarwueBbie mnousiTus.
EcrectBennsbIit 0TOOP
NckyccTBeHHBIM 0TOOD

12 3ader Nel JBosronus. TectupoBanue o temam «Pa3Burue npeacrapjieHui 00 3BOJIIOLNH JKUBOI
JMapBunusM. [loBTopenue | npupoas» u «{apBuHU3MY (MU IMUCbMEHHAs padoTa C 3aJIaHUSIMU,
IBOJIOIHSA. COOTBETCTBYIOIIMMH TPEOOBAHUSAM K YPOBHIO MOJITOTOBKH).
Tema 1.3. CunTeTHYECKAsA TEOPHS IBOTIONUHA. MUKPOIBOJIIOLNS. 14 yacoB
13- JBOJIOLMOHHAA POJIb 3Ha4YeHue ISl SBOJIFOLMN MyTarcHesa.
14 MyTanuii. Beimosinenue Uccnenosanus C. C. YUerBepukosa. [lomynsiiMOHHO-T€HETUYECKUE
JadopaTopHoii padorel Nell | 3akOHOMEpPHOCTH.
«BbIsIBJIeHHE H3MEHYUBOCTH
y 0c00€eii 0THOTO BHIA).
15 | 'enernueckue npoueccbl B | [lomymsius —3meMeHTapHast €MHUIA YBOJIIOIIIH.
MOy JISIIUSIX JIBIKYIIIME CUJTBI DBOJIFOLIUN: TOMYJISILIMOHHBIE BOJIHBI; MUTPALlUU; IPUPOAHBIC
KatacTpodsl (Apeiid reHoB; U30IAIHA.
IHoaroroBka k EI'D. Ucnouab3zoBanue UKT
16 | ®opmMbI eCTECTBEHHOTO CoBpeMeHHbIE TPEJICTABIIEHUSI O €CTECTBEHHOM O0TOOpE KaK HAIPABJISIFOIITUM

oTdopa.

(akTOpe 3BOJIOLHUH. .

®opMBbI €CTECTBEHHOT'O 0TOOpA: ABMKYIIUN U CTAOUIN3UPYIOIIUMA.
Bnusguaue gopM ecTecTBEHHOro 0T0Opa Ha U3MEHYMBOCTh MPU3HAKA Y
oprann3MoB. [loaroroBka k EI'J. Ucnoas3oBanne UK
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IIpakTuuyeckas padbora Ne
20 «CpaBHeHHE IBMAKYIETO
U CTA0OMJIM3UPYIOILETro
0TOOPOBY.

[Tpuunnb! osiBNEeHUs1 OPM €CTECTBEHHOTO 0TOOPA.
Ponb B 3BOJIIONMH ¥ MEXAHU3M JICUCTBUS Ha MOIYJISIUIO

18 | Cemunap mo teme JIBMOKyIIIHE CUJIBI HBOJIIOLIUU: €CTECTBEHHBIN 0TOOD; Apeii( TeHoB,
«/IBmAkymme cuiibl ITOIYJISIHUOHHBIE BOIHBI.
IBOJTIOLIUM. Ponp B mponecce 3Bommonuu.
B3aumoperictue nmxkymux cui. Ucnosab3oBanue UKT Iloaroroska k
EID
19- | AnanTauusi OpraHu3MoB. [TpucnocoOurenbHoe noseaeHue. [Ipospienue: 3a00Ta 0 MOTOMCTBE.
20 | Beimosinenue s1adoparopuoii | dusnonornyeckue ajganTaimm.
pa6otbl Nell «BbisiBjienue | OTHOCUTEIIBHBIN XapakTep MPUCIIOCOOIECHUH.
NMPUCIOCO0IeHUH Yy
OPraHM3MOB K cpeje
o0MTAHUAY.
21 | Bua, kKpuTepuu BUjaA. Kpurepuu Buna: Mopoaoruyeckuii, reHeTHIECKUM, 3KOJIOr0-reorpapuuecKuii;
BeinosiHeHue J1a00OPATOPHOM | pENPOIYKTUBHAS H3OJISILIUA.
padotbl N9 «Habmonenue | buonornueckas koHuenuus Bujaa. TpyaHOCTH, BCTpedaeMble OMOJIOrMYECKOM
U ONHCcaHue oco0eil BUAa M0 | KOHIEIIIMEN BUA.
MopdosioruyecKomy
KPHUTEPHIO».
22- | BunooOpa3zoBaHue. Bunoo6pa3zoBanue — pe3ysbTaT MUKPOIBOIIOIIHH.
23 CnocoObI BU1000pa30BaHus:

OO6pa3oBaHue HOBBIX BUI0B. PosTh M30/IS1IMH B TIpoliecce BUI000pa30BaHuS.
HUcnoanzoBanue UKT
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IIpakTuyeckasi padbora Ne21
«CpaBHeHME IKOJIOTH-
YeCKOro 4 reorpapu4eckoro

OTtnuuurenbHbIe 0COOCHHOCTH CIIOCOOOB BI/II[OO6p330BaHI/I}I.
DTamnsl reorpa@nqecxoro H SKOJOI'M4YCCKOI'O BI/II[006pa?>OBaHI/ISI.

BUI000PA30BaAHUD.
25 | CemuHap mo teme Teopyuu M rumnoresnl Teopus XK.b. Jlamapka, yuenue Y. JlapBuHa;
«CuHTeTHYeCKas1 TeOpUs CUHTETHYECKAsA TEOPUS SBOJIOLUH.
IBOJIIOIUI 3aIUTAa IloaroroBka k EI'D
NMPOEKTOB y4aINXCH
26 | 3ader Ne2 «Cunrternueckasi | TectupoBanue 1o TemMe «» (UM MUCbMEHHas padoTa ¢ 3aJIaHUSIMH,

Teopus IBOIOUMH. MuUKpo-
IBOJIIOLMS

COOTBCTCTBYIOIIUMHU Tpe6OBaHI/IHM K YPOBHIO HOIIFOTOBKH) «CHHTeTHYeCKasA
TCOpHUHA 3BOJJIIOIHA. MHKpOC)BOJ'IIOHHH».

Tema 1.4. OcHOBHBIEC 3aKOHOMEPHOCTH 3BOJIONUN. MaKpo3BOJIIOLUS. 12
4acoB
27. | Hanpaiaenus 3Boswonuu. | [Ipu3znaku 6M0I0rH4ecKoro mporpecca 1 OMOJIOTUYECKOTO perpecca.
Makpossomonus. Hanpasnenust pazsutus. Ucnosnb3oBanue KT

28- Iy nocruxeHus VYuenue A. H. Cesepuesa u .M. lImanesray3ena o0 riiaBHbIX HapaBJICHUSIX
29 | OMOJOTrHYeCKOro Mporpecca. | SBOJIOIHH.
30 | [IpakTuyeckas padora Ne23 | BzanMoCBsI3b IJIaBHBIX HAIMIPaBJICHUHN U MyTEH YBOJIIOIUH.

CpaBHuTeabHasA OTnnuurtensHble 0COOCHHOCTH.

XapaKTepUCTUKA IIyTel
IBOJIIOLIUH.
31 | IlpakTuyeckas padora Ne24 | dakr
«BbisiBjIeHHe apoMop$030B | OCHOBHBIE apoMOP(hO3bl Y PACTEHUH: CITIOPOBOE PA3MHOKEHHUE; CEMEHHOE
y pacreHuin) Pa3MHOXEHUE; MOSBIICHUE [[BETKA.

32 | JladbopaTopHasi padora Nel2 | dakr

«BbIsiBJICHUE Nnnoanantauuu y paCTeHUM K UCIIAPEHUIO, COXPAHEHUIO BJIAry;
HAMOAJANTALUH Yy [IpucnocoOneHus K nepeHeceHn o HeOIaronpUsATHBIX YCIOBUM.
pacTeHmin).
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33 | IpakTuyeckas padora Ne25 | OcHoBHBIE apoMOP(hO3bI Y dKUBOTHBIX : MOSIBJICHUE YEIIOCTEH; MOSIBICHHE 1
«BbisiBjIeHHEe apoMOpP(030B | BHYTPEHHETO CKEJIETA; OTACIbHBIC MBIIIIIIbI; BOSHUKHOBEHUE Ka0p U JIETKUX:
Y *KHUBOTHBIX). MOSIBJICHUE CEep/Ilia, pa3eICHHE apTEPUATIBHOTO U BEHO3HOI'O KPOBOTOKA.
34 | JlaGopaTopHas padora Nel3 | [Ipumeps! nuaroagantanuii sKUBOTHBIX. 1
«BbisiBJIEHHE 3HaueHHUE UIMO0ATANTAIIHH.
UIHO0AANITAIUN Y
KMBOTHBIX».
35 | OcHOBHBIE 3aKOHOMePHOCTH | DOPMBI HBOJIIOLUU. Y CIIOBUS TIPOSIBICHHUSL. 1
IBOJIIOLMU. Hoaroroka k EI'D Ucnoan3oBanue UKT
36 | IlpaBua 3BOJIIOIUH. KuaroueBnie monsiTus. 1
Qunocenes
3aKoHBI ¥ PaBUJIA
IIpaBuno Heo6paTumocTu sBoJoIKU Mcnoab3oBanne UKT
37 CemuHap 110 TEME daxr 1
«OCHOBHBIE OTnnuurenbHble 0COOEHHOCTU (DOPM IBOJTIOLIHH.
3aKOHOMEPHOCTH IMoaroroska k EI'D
IBOJIIOIIHNY.
38 3auer Ne3«OcHOBHBIE TecTupoBanue 1o Teme «» (WM MUCbMEHHAs paboTa ¢ 3aIaHUsIMH, 1
3aKOHOMEPHOCTH COOTBETCTBYIOIIMMH TPEOOBAHUSAM K YPOBHIO MOJITOTOBKH) « OCHOBHbBIE
IBOJIOLUH. 3aKOHOMEPHOCTH 3BOJIONUHA. MaKpOo3BOIIOLUS.
Makpo3BoJIIOLHS».
PA3JIEJI || PazBuTHE OpraHu4eckoro Mupa. 18 yacoB
Tema 2.1 OcHOBHBIE YepPThHI IBOJTIOLHMHU }KUBOTHOI0 U PACTUTEIbLHOI0 MHPA 8 yacos
39 | Pa3BuTHe :xKU3HM B apxee U | [ TaBHBIC DBOJIIOIIMOHHBIE COOBITHS: BOBHUKHOBEHUE (DOTOCUHTE3A; TIOSIBIICHHE 1

npoTepo3oe

MOJIOBOTO mpolecca U MHOrokynerouyHoctu. Ucnoan3zoBanume UKT
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40

Pa3BuTHe )KU3HM B paHHEM
naJjeosoe. 3amura
NMPOEKTOB YYAIINXCH

KnumaTtnueckue nsmMeHeHus. AKTUBHOE TOPoOOpa3oBaHUeE.
['11aBHBIE HBOTIOIIMOHHBIE COOBITHS:
KeMOpus - opaoBuka —cuiaypa -. Ucnoab3oBanne UKT

41 | Pa3BuTHE )KU3HHU B No31HeM | KinMaTHuecKUe N3MEHEHMS.
naJjeosoe. I'maBHBIE BOTIOIIMOHHBIEC COOBITHS:
e JIeBOHA —
o KapOoHa -
e IEPMCKOIO Mepuoaa —.
ApoMopd03bl Y )KUBOTHBIX U PACTEHUM
DBOIIOIMOHHBIC NTpenMmyIiecTBa pa3MHoxeHus. Ucnoab3oBanue UKT
42 | Pa3BuTHeE KU3HHM B Me3030e. | Dakr
3ammTa NpoeKToB Knumartudeckue nu3aMeHeHHUs.
yuyanuxcsi I'maBHBIEC PBOTIOIMOHHBIEC COOBITHS:
e TpHaca —
FOPCKOT0 MEepUoia —MEJI0BOro nepuoaa —ApomMop}o3bl MIEKONUTAIOLIUX U
TIITUIL; [IBETKOBBIX PACTCHMUIA.
IIpomecc
Onenenenus. Mcnonp3zoBanue MKT
43 | Pa3BuTHE KHM3HM B dakrt
KailHO30e Knumatndeckrne n3MeHeHus.
["1aBHBIC YBOIOIIMOHHBIC COOBITHS:
noaroroBka k EI'D Ucnoab3zoBanue UKT
44- | CemuHap 1no Teme dakrt
45 | «IBOJIIOIUSA KUBOTHOTO U IIpouecc
PacCTUTEJILHOTO MUPA» DTarnbl pa3BUTHUS PACTCHUHN U )KUBOTHBIX.
IoaroroBka k EI'J
46 3auer Ne4 «OBoJronuA TectupoBaHue Mo TeMe «IBOJIOUUSA )KUBOTHOTO H PACTUTEIBLHOT0 MHPa»

JKHBOTHOI'O 1

(w1 mucbMeHHas paboTa ¢ 3aJaHUSIMHU, COOTBETCTBYIOIIUMH TPEOOBAHUSIM K
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PACTUTEIbHOI0 MUPa»

YPOBHIO MOJTOTOBKH).

Tema 2.2 IlpoucxoxkaeHue 4eja0BeKa 10 yacosB
47 IHono:xxenue yesmoBeka B | JlokazarenbCcTBa MPOUCXOXKICHHS YETIOBEKA OT JKUBOTHBIX: 1
CHCTeMe JKUBOTHOI0 MUPa. | 3aKOHBI M MPAaBWJIA
[IposiBneHue OMOTEHETHUYECKOTO 3aKOHA.
48 | DBogOUMS NMPUMATOB dakr 1
[IpoucxoxaeHne 4ea0BeKOOOpa3HbIX 00E3bsIH U YEJIOBEKa OT JIPUOMHTEKA.
OTanyuTeNbHbIC MPU3HAKY aBCTPATIONMUTEKOB. OCOOEHHOCTH CTPOEHUS,.
O6pas3 xu3uu: [pouece
Oposmonusa npumatoB. Ilepexon k npsimoxoxaeHuo. Mcnoab3zoBanne UKT
49 | JipeBHeiilue Jr01u JIpeBHEWIINE JIFOAN 1
[IpencraBuTenu: 4€IOBEK YMEIbIN; YEIOBEK MPSIMOXOISIINM.
OcobeHHOCTH cTpoeHud: popMupoBanue HeHTpoB bpoka u Bephuike B
TOJIOBHOM MO3T€.
O0pa3 >KU3HU:
Pacnipoctpanenne — Adpuka (4enoBek ymernblil); Adpuxa,
50 | ApeBHUe JIOAU. JlpeBHue moau JIBa myTH pa3BUTHS HEAHJAEPTAIbIEB. 1
Ocobennoctu ctpoenus:. O0pa3 KU3HU: Pa3BUTUE BHYTPUTPYIIIIOBHIX
51 | [lepBble cOBpeMeHHbIE Kpomansonen. 1
aioau. Uacrpykrax mo Th. | OcoGeHHOCTH CTpOEHUS: YBEIUUYeHUE 00beMa rOJI0BHOTO MO3Ta.
Pacnipoctpanenne — Adpuka, Aszusi, EBporna, Amepuka. Ucnosib3oBanue UKT
52 | CoBpeMeHHBIH 3Tamn B Pacel uenoBeka: HerpouIHasl, €BPOIEOU IHAS, MOHTOJIONAHAS. OTINYUTEIbHbIE 1
IBOJIIOLIUM YeJIOBEKA. OCOOEHHOCTH.
CornmanbHbie PaKTOPHI IBOJTIOIIH.
MexaHu3MBbl pacoreHesa.
53 | IIpakTuyeckas padora Ne28 | UenoBedeckue pachl Kak MpUMep WAMOATANI TAIIAM. 1

«Pa3jimuHbIE THNIOTE3bI

Teopumn 1 runore3nbl
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¢popmupoBanus
4eJ0BEYECKHUX Pac».

MomnouenTpusMm u [lomuneHTpusm.
AHTHHay4Has CyIIIHOCTh PACU3MA.

54- CemuHap 1o Teme dakTt 2
55 «AHTPOIOTeHE3. Brusiare OM0IOTMYecKUX U COIUATBHBIX (DaKTOPOB B DBOJIIOIIMH YETIOBEKA.
Brimonnenne npakruyeckoit | Teopuu u runoressl
padoTsl Ne27 «Ananu3 u | ['unoressl npoucxoxaeHus yenoneka: antponorennas (K. b Jlamapk);
OlleHKA Pa3JIM4YHbIX runore3 | cumuanbHas (Y. lapBun);
BO3HHKHOBEHUSA tpyaoBas (®. Durensc). Ucnoab3zoBanue UKT
NMPOMCXOKICHUS YeJT0BEKA.
56 | 3auer Ne5 «Ilpoucxoxnenue | TectupoBanue mo Teme «[IpoucxoxkaeHue 4eja0BeKay (I MTUCEMCHHAS 1
YyeJI0BeKa» paboTa c 3aJJaHUsIMU, COOTBETCTBYIOIIUMU TPEOOBAHUSM K YPOBHIO
TIOJITOTOBKH ).
PA3JEJI |11 B3aumooTHomeHNsI opraiusMa u cpeibl. OCHOBBI IK0JI0THH
Tema 3.1. IlonsiTue 0 0uocdepe. 8 yacos
57 | buocdepa. KuiroueBbie noHsTus. 1
buocghepa
IKonozus
dakrt
KommnoneHTsl Onocgepsl: )KMBOE BEIIECTBO; OMOT€HHOE BEIIECTBO; KOCHOE
BELLECTBO.
['panuibr 6uocdeps! U ee YepThl.
Teopumn v runore3nbl
Yuenue o 6mochepe.
58 | Ctpykrypa 6uocdepsl. KuarwueBbie moHsiTus. 1

buomacca.

Kuesoe sewecmeo

dakr

OYHKIIMY )KMBOT'O BEIIECTBA: ra30Basi, KOHIICHTPAIIMOHHAS, OKUCIUTEIIHHO-
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BOCCTaHOBHTEJIbHAs, Onoxumuueckass Ucmoab3oBanne UKT

59 | Kpyrosopot BoablI B Pacnipenenenne BoJbl Ha IJIAHETE: MUPOBOW OKEaH; TPYHTOBBIE BOJIBI;
npupoe. IlouBennas Biara, o3epa.
Ponb 3eneHbIx pacTeHUd B KPyTOBOPOTE BOMBL:.
IMpouecc
KpyroBopot BojibI B mipupoie. MexaHU3Mbl.
IHoaroroska k EI'J
60 | Kpyrosoport yriepoaa. dakTt
Posb coenunenuit yriepoaa
IIpyupoaHbIe HCTOYHUKY YTIIEKUCIIOTO ra3a: AHTpornoreHHbie uctounuku CO2.
3aKoH U npaBuJIA
3akoH OuoreHHo# murpaiuu aroMoB Ucnosan3oBanue UKT
61 | Kpyrosopot ¢ocdopa u daxkt
cepsbl [TpupoaHbie COETUHEHUS CEPBI: CYJIb(UIBI.
Ponw mukpooprannsmoB B kpyroBopore. [lepeBoa cynbhuaHoi popMbl B
cyJb(aTHyIO.
IIpupoIHbIE HCTOYHUKHU
o S (cepsl): pa3noKeHHE TPYTOB paCTEHUH U )KUBOTHBIX; P (pocdopa) -
docdartsl.
[Tponiecc buoreoxummueckuii uki ¢pocdopa u cepsl. McnonbzoBanue
KT
62 Kpyrosopot a3ora. dakTt

3anackl a3oTa B atMocdepe. ATMocdhepHas u Ouojoruueckas pukcamus a3ora;
CUHTE3 HUTPATOB.
Posib Mukpoopraun3aMoB B kpyropopore azora. Mcnosab3oBanue UKT
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63 | IIpakTuyeckas padora Ne32 | IIpouecc 1
«CocraBJieHue cxem Kpyrosopor yriepoaa u azora. Ucnosab3zoBanne UKT
KPYroBopoTa yrjepoaa,
KHCJIOPOJia, a30Tay.
64 | 3auer Ne6 «IlonsiTue o Tectuposanue no teme «Ilonsitue o Gmocdepe» (WK nucbMeHHas paboTa ¢ 1
ounocdepe» 3a/IaHUSIMHU, COOTBETCTBYIOLIMMU TPEOOBaHUSAM K YPOBHIO ITOATOTOBKH).
HoaroroBka k EI'D
Tema 3.2. ’Ku3nb B coo011eCTBAX. 4 gaca.
65 | Mcropus ¢popmupoBanus | [IpuunHbl pa3nuyuuil )KUBOTHOTO M PACTUTEIBHOTO MUPA: F€0JIOTHYecKas 1
€00011ecTB. UCTOPUS MAaTEPUKOB; U30JIALIMS; Pa3Inune KINMAaTUYECKUX YCIOBUM B

mupoTHOM HanpasieHuu. Ucnoab3oBanue UKT

66 | OcHOBHBIE OMOMBI CYIIIH. buowmsl [Taneoapkruueckoi 00acTu: TyHIpa, XBOWHBIE Jieca, CTEIH, 1
JIMCTBEHHBIE JIECA, KECTKOJIUCTBEHHBIE JIECA, ITyCTHIHU.
PacturenbHblil ¥ )KUBOTHBIN MUp. PaKTOP, ONPEAEITAIOMNNA TUIT OMOMBI —
kimMar. Knumatnueckue ycnopusi. Ucnoab3oBanue UKT

67 | JlabopaTopHasi padora Nel7 | dakr 1

Onucanue 3KOCHCTEMbI Crenu 1 TUCTBEHHBIE Jieca — OCHOBHbBIE OMOMBI Bonrorpaackoit o0macTu.
CBOCH MECTHOCTH. PacrturenbHbiil 1 xuBoTHBIM Mup. Ucniosib3oBanne UKT
68 CemuHap 1o Teme OcHoOBHBIE OMOMBI: TYHJIpa XBOWHBIH JIeC, IUCTBEHHBIN JIEC, CTETIb, ITYCTHIHS. 1
«OcHOBHbBbIE OMOMBI CYIIIH ».

Tema 3.3 B3anM0OTHOLIEHUSI OPTAaHU3MA U CPe/bl 16 yacos.

69 | EcrecTBenHble cooluiecTBa. | KiiroueBbie mousiTust 1
buoyenoz bBuomacca buoceoyenos Illepsuunasn npodykyus. Ixocucmema.
O0bekT
Mopdomnoruueckas crpykrypa. Ucnoan3zoBanue UKT
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70

AbOunorudeckue GpaxTopsbl.

Bo3zaeiicTBue Temneparypsl Ha JKUBbIE OPTaHU3MBI.

Temmnepatypa. AJlantanuu pacCTEHUN 1 )KUBOTHBIX K 3alIUTE OT MEPETPEBA U OXJIAKICHUSL.
buoxumuueckue, Mopdosoruueckue, PU3noI0rnueckue 1 noBeIeHYECKHe
aJanTalnH.
3aKoHBI ¥ MpPaBUJIA
[IpaBuiia beprmana.

71 | Cser. Bimsinue cBeTa Ha )KMBBIE OPTaHU3MBI.
AnanTuBHBIE OCOOCHHOCTH PaCTEHUM.
DKOJIOTUYECKHE TPYIIbl PACTEHUI: CBETOIOOUBbBIE, TEHEBBIE,
TEHEBBIHOCIIUBBIE.
Caert kak ycioBue opueHTanuu kUBOTHbIX.. Mcmosib3oBanue UKT
72 | BJaxHOCTb. daxr

HNonusupyromee ndnydenne | BinsHue BIa)XHOCTH. AanTaliyi pacTEHUM U )KMBOTHBIX K IOJJIEPKUBAHUIO
BOJHOrO OajnaHca.

Buapl noHM3MpyrOMuMX U3iydeHUu. Bo3neiicTBHe HOHU3UPYIOIIETO U3TyYCHUS
Ha >xuBbIe oprann3mel Ucnoab3zoBanue UKT

73 | HNuTeHcuBHOCTD AelicTBUSA | Tumbl u3MeHEeHUH (aKTOPOB CPEABI: PETYIAPHO-TIEPUOANIECKIE,

dakropa. HeperyJsipuble, HanpaBiieHHbIe. Ucnonb3oBanune UKT

74 | BzaumoaeiictBue ¢aktopoB. | OrpaHUYHMBAIOIIEE U ONITUMAIILHOE BO3/IEHCTBUE (DaKTOpa Cpeibl.
Ipasuio
[TpaBuno muanmyma (JInbuxa).

75 CeMuHap no teMe dakr

«Bo3nencreuu
abuornueckux GaxkTopoB».

[Tpucnoco6ienus: oprann3MoB Kk ce30HHbIM puTMam Ucnoab3oBanne UKT

46



76

buornyeckue pakropbl
cpeasbl.

KarwueBbie nousitust .buomuueckuii pakmop Buoosoe pasnoobpasue
Dakr

Opranu3aius cooomecTBa. B3auMocBs3b OpraHu3MOB.
IIpocTpancTeennas crpykrypa. Mcnoab3oBanune UKT

77 | llenn nuTanus. [IpaBuso sKoJ0rUYECKON MUpamMuabl Ouomacc.
IMpouecc
[IpeBpamienne u nepeHoc 3Hepruu B 3kocucreme. Ucnonb3zoBanne UKT
78 | IlpakTnueckas padora Ne | dakr
32 «CocTaBjeHue cxem CTpyKTypa ¥ KOMIOHEHTHI MTUIIEBBIX IIETICH.
nepeHoca BeuecTB u JleTpuTHBIE U TACTOUIITHBIC [IEMU MUTAHUS
IJHEPIrUHU B IKOCUCTEMAX
(MUIeBbIX Lenei u ceTeii)»
79 | Camoperyasiuust Karwuessbie nousitusa. Camopaszsumue Camopezynayus Ycmouuusocmeo
JKOCHCTEM. dDakr
CylllecTBEHHBIE U HECYIIECTBEHHBIE KOMITOHEHTHI YKOCUCTEMBI.
[TprunHBI HApyIIEHUs] YCTOMYMBOCTH KocucTeMbl.. Mcnosib3oBanue UKT
80 | CMeHa hxocucTEM. N3menenus cooOIecTra B X0/Ie CyKIIeCCHH.
Bunpl cykneccnii: nepBuyHas 1 BTOPUYHAS.
Teopuu u runore3bl YUeHUE KIMMAKCA.
81 | IIpakruueckasi padora Ne | Iloaroroska k EI'D
34 «Pemenue
IKOJIOTHYECKUX 3a0a9».
82 | ArposkocucremMbl KuarwueBbie nousitusi. Aepoyenos

dakr

[IprMepbl arpoOUOIIEHO30B: OIS, OrOpo kI, OTIHYHS arpoIeHo3a.
BO3JICTIBIBAaHUE TIPOSIBIIEHUE OOPHOBI 3a CYIIIECTBOBAHUE; UCIIOIH30BAHNE KPOME
COJTHEYHOM SHEPTUM JAOMOJHUTEIbHBIX UCTOYHUKOB YHEPTUU; HETIOJTHBIN
KPYTOBOPOT BENIECTB;
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[Tnopopoaue noussl. UcnosibzoBanue UKT

83 | IIpakTu4yeckasi padora Ne | dakr 1
35 «CpaBHuTEIbHAS [Ipusnaku arporeHo3a U OUOIEHO3a.
XapaKTepPUCTHKA IKOCUCTEM
U arPOIKOCUCTEM)).
84 | 3auer Ne7 TectupoBanue 1o Teme « B3auMOOTHOIIEHUS OPraHU3Ma U cpeabl» (WIn 1
B3auMooTHOIIEHUSs MUCbMEHHas paboTa ¢ 3aJJaHUAMH, COOTBETCTBYIOIIUMU TPEOOBAHUSAM K
OpPraHu3Ma M cpejibl YPOBHIO MOJTOTOBKH).
Tema 3.4 Yuenue o Ouocdepe. 6 yacos
85 ITonsitue o OMocgepe KawueBble nmousaTusi  buocdepa, OMOreHHOE BEIIECTBO, KMBOE BEIIECTBO, 1
OMOKOCHOE BEIECTBO.
DakThI buocpepa — rmobanmbHas skocuctema. ['panuisl Guochepsi,
KOMITOHEHThI U cBoMcTBa Ouocheprl. PacmpocTpaHeHue >XKHBOTO BEIIECTBA,
ouomacca.
Teopus Yuenne Bepuaackoro o 6mocdepe. Ucnoan3zopanue UKT
86 Poan skuBoro Bemecrsa B | KiioueBble mousitusa  buocdepa, OuoreHHoe BeIIECTBO, KMBOE BEIIECTBO, 1
ouocdepe OMOKOCHOE BEILIECTRO.
DakThI buochepa — rnobanbHas »skocuctema. ['panuisl  Ouochepsl,
KOMITOHEHTHI U cBoicTBa Ouocheprl. PacmpocTpaHeHue >XKHBOTO BEIIECTBA,
O6romacca.
87 Kpyrosopot BoabI B DakThI buochepa — rnobanmpHas »skocucrtema. ['panuisl Ouocdepsi, 1

ouocdepe

KOMITOHEHTBI M CBOWCTBa Omocdepsl. PacmnpocTpaneHue >XMBOTO BEIIECTBA,
o6uomacca.
Teopuss Yuenue Bepnanckoro o 6nochepe. Ucnonn3zoBanue UKT

48



88 Kpyrosopot a3zora B KiarwudeBble noHsiTus
ounocdepe buocdepa, broreHHoe BeleCTBO, )KUBOE BEUIECTBO, OMOKOCHOE BEIIECTBO.
89 KpyroBopor yriepoaa B | buocdepa — riobanpHas skocucrtema. ['paHuiisl Ouocdepbl, KOMIOHEHTH U
onocdepe cBoiicTBa bmocdepnl. PactipocTpanenue sXMBOTo BellecTBa, OruomMacca.
90 Poab poTocunTe3a U KiioueBble noHsATHS
AbIXaHUs B Kpyropopore | buocdepa, 6uoreHHoe BemecTBO, )KMBOE BEIIECTBO, OMOKOCHOE BEIIECTBO.
BeIEeCTB HUcnoabzoBanue UKT
PA3JIEJI IV Buocdepa u yesioBek
10 yacos.
Tema 4.1. B3aumocBsi3b npupoabl U 001ecTBa. BH010rus 0XpaHbl NIPUPOIBI.
4acoB.
91 | Bo3aeiicTtBue yesnoBeka Ha | KiiroueBble nousitusi. Anmponoyernosvl. Hoocgepa
npupoay IloBropenue dDakr
BnusiHue Ha OKpy’Karoulyo cpeay AesITeIbHOCTH NEPBOOBITHOTO Y€JIOBEKA B
AMOXY MAJIEOIUTA U HEOJIUTA.
B3anmocBsI3b 3aKOHOB MPUPOIbI ¢ 3aKOHAMU O0IIECTBA.
92 | lIpupoaHble pecypehl. Heuncuepnaembie pecypcehbl:
IToBTOpenue 3amura Hcuepnaembie pecypebl:
NPOEKTOB 3HaueHHEe MPUPOJHBIX PECYPCOB AJIA AeATENbHOCTH yenoBeka. Mcnosib3oBanue
HNKT
93 | 3arpsizHeHuUs BO31yXa [IpyuunHbI 3arps3HEHUs BO3ayXa: COKUTAHUE TOIUIMBA, METAJUTypPru4ecKoe

IHoBTOpPEHME

IIPOU3BOJICTBO.
Brusiaue 3arpssHeHuit Bo3ayxa Ha OMOIICHO3.

Brusrave Ha kimuMat napHUKOBOTO 3¢ (deKTa U MOCISACTBUS €ro ACHCTBUS Ha
xuBble opranus3mel. Ucnosnb3zoBanue UKT
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94

3arpsizHeHus1 BOJ.

[IpuunHbI 3arpsi3HEHMS IPECHBIX U MOPCKUX BOJ: KpyLIEHUSI He()TEHATUBHBIX

IToBTOpEHME CYJIOB.
Binsinue 3arpsa3HeHH U XO351CTBEHHOM IESITEIbHOCTH YEJIOBEKA MMPECHBIX U
MOPCKHX BOJT Ha OMOIIEHO3: CTPOUTEIBCTBO TUIPOIICKTPOCTAHITUH.
HUcnoab3zoBanue UKT
95 | AHTpONOreHHbIE KuarwueBbie nousiTus
U3MEeHEHMS MOYBbI. IOposus
IHoBTOpEeHME dakrt
[IpyunHbI 3arps3HEHUS OYBBI.
Bimsinue 3arps3nenuii moussl Ha 6norieHo3. Mcnoab3oBanue UKT
96 | Bausinue 4yeJsioBeKa Ha [IpsiMoe BiHsIHUE U KOCBEHHOE U3MEHEHUS IPUPOJHOMN CPEIbI.
OpPraHuYecKHuH MUp. Mepsl 10 0XpaHe pacTUTENBHOTO U KUBOTHOrO mMupa. Ucnmosb3zoBanne UKT
IHoBTOpPEHME
97 | PagmoakTuBHOE WcTouHrKy paiuOaKTUBHOTO 3arps3HEHUs: OMoC(ephl.
3arpsi3HeHHe 0nocgepsbi. Binsinue Ha )KuBble OPTraHU3MBI U TOCIEACTBUS PaIMOAKTUBHOTO 3arPsI3HEHUSI.
IToBTOpEHME HNcnoan3oBanue UKT
98- | Oxpana npupoabI KuarwueBbie noHsiTHs.
99 | IloBTOpEHHE IIpupooononvzosanue
dakr

[TyTH pemieHus: 3KOJIOrHYECKUX MpoOIeMm.

Crpareruu pa3BUTHsL: POMBIIINIEHHOCTH U SHEPIETUKH U OOpBOa ¢
3arpsi3HEHUSIMU; CEIBCKOTO X035CTBA; COXPAHEHUS MPUPOJHBIX COOOIIECTB.
O0s3aTenbHbII XapakTep MEPOIPUSATUI 10 OXpaHe npupoibl.. Ucnosb3oBanue
HUKT
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100

CeMuHap Ha TeMy
«buocdepa u yenoBek»
IToBTOpEHME

IMpouecc

CoBpeMeHHbIH 3Tan pa3BUTHs Ouochepsl.
[IpobGiiema ycTOMYUBOTO pa3BUTHsL OMOChHEPHI.
Co3nmanne SKOJOTUYECKHA YUCTHIX TTPOTYKTOB.
HoaroroBka k EI'DJ

101 3aver Ne 9 buosorus TectupoBanue no teme «buoJIOrusA 0XpaHbl NPUPOABLD) (WIH MHUCbMEHHAS
OXPaHBbI PUPOIBI paboTa ¢ 3a/laHusIMU, COOTBETCTBYIOIIUMHU TPEOOBAHUSAM K YPOBHIO
IloBTOpEeHME MIOATOTOBKH).
Tema 4. 2. buonuka 1 yac
102 buonuka IloBTopenme KuarwueBbie nonsitusi. buonuxa buomexanuxa

dDakr

Hcnonb30BaHK€e YETIOBEKOM B CTPOUTEIBCTBE U IPOMBILIJICHHOCTH
0COOEHHOCTEU CTPOECHMUS.

IIpouecc Dxomokanus u siekTposiokanud. Mcmoab3oBanue UKT
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