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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OHOIOTHH TEOPETHUYECKYI0 OCHOBY MJIS
OTIpEJICNICHHs] TOIXO0J0B K (OPMUPOBAHUIO COJACpPKAHUS Y4eOHOTO TNpeaMera
«buonorusg» coctaBwiIM. KoHUentyaidbHble Tmonoxkenus OPIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJiel, COJAep)KaHus, pe3yapTaToB OOyueHus u
TpeOOBaHMIA K YPOBHIO MTOJATOTOBKH BBITYCKHHKOB, TTOJIOKEHUS 00 OOITUX IENIX U
NPUHIMIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit @enepanuu, a TakKe IOJIOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUH B TIO3HAHUU KUBOU MPHUPOABI U 00ECIICUCHUN
CYIIIECTBOBAHMS YeIOBEeUeCKOTro oOmiecTBa. COrjJacHO HAa3BaHHBIM MOJIOKEHUSM,
OTpeIeNIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouonoruu Aa€T TMpencTaBiIeHUE O IeNax, 00 oOImei
cTpaternu OOy4YeHHUs, BOCIHTAHUS M Pa3BUTUS OOYyYAIOIIUXCS CpEeICTBAMU
yueOHOro mpenMera «buomorus», ompenensier 00s3aTeNbHOE TPEeIMETHOE
collepkaHue, €ro CTPYKTypy, paclpeieieHue 1o paszieiaM H  TeMmaw,
PEKOMEHIyeMYI0 TIOCTIEI0BATEIbHOCTh M3YUeHHsI yUeOHOro MaTepuaia ¢ y4yeToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIbHOTO
npoIiecca, BO3PacTHBIX OCOOEHHOCTEH 00yUJatoIuXCS.

B nporpamme mo OuoiormM TakKe YUMUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W TPEAMETHBIM pe3yjIbTaTaM
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOU
JeSITeIbHOCTH/YUeOHBIX JICHCTBHI OOYYAIOIIMXCS IO OCBOCHUIO COJCPKAHUS
OMOJIOrMYEeCKOro 00pa3oBaHuUs.

B mporpamme mo 6monorum (10-11 kmaccel, 6a30BBI YPOBCHB) peaiM30BaH
NPUHIUIT TPEEMCTBEHHOCTH B HW3y4eHHMH Owuonoruu, Ojaromapss demMy B HeH
IPOCMAaTPUBAETCA HANpPAaBICHHOCTh HA pa3BUTHE 3HAHWM, CBSA3aHHBIX C
(GopMHUpOBaHHEM  E€CTECTBEHHO-HAYYHOT'O  MHPOBO33pPEHUS, IIEHHOCTHBIX
OpPUEHTALIUN JTUYHOCTH, SKOJIOTHUYECKOT'O MBILIUICHHUS, PEACTABICHUIN O 3J0POBOM
oOpasze >XKM3HH W OEpEeKHBIM OTHOIIEHHWEM K OKPYXKAloIIell MpUPOTHONU cpeje.
[TosToMy Hapsimy ¢ u3ydeHueMm OOIeOHOIOrMueCKX TEOpUM, a TakKe 3HAHUU O
CTPOEHHUH JKUBBIX CHCTEM PA3HOIO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX TPOIIECCOB B MPOTpPaMMe MO OHUOJIOTHH YJEIeHO BHHUMAHHUE HCIIOIH30BAHUIO
MIOJTyYCHHBIX 3HAHUH B MMOBCEIHEBHOMN KU3HM ISl PEIICHHS MPUKIIATHBIX 33]1a4, B
TOM 4HCJIe: NPO(UIAKTUKK HACIEIACTBEHHBIX 3a00JIEBaHMI 4YENOBEKa, MEIHKO-
T€HETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHMS IKOJIOTUYECKU
1eJIeCO00Pa3HOr0 TIOBEICHUST B OKpY)KAWOIIeW NPUPOTHON cpene, aHamu3a
BIIMSTHUSI XO3SUCTBEHHOW MACSITEILHOCTH YENIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX DKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAPABICHHOCTH
ydaeOHOro npeaMera «buoorus» MmpoauKTOBaHO HEOOXOIMMOCTBIO OOCCIICUCHUS



YCJIOBUH JIJIS pelIeHus OHOM M3 aKTyallbHBIX 3aJ1ay IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas Tmpenanojaraetr QopMuUpoBaHHE Yy  OOyYaOIIUXCS
CIIOCOOHOCTH QIaNTHPOBATHCA K HW3MEHEHHSM JTWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIiiero oOpa3oBaHUsI 3aHUMAET BaKHOE
mecto. OHa obecrieunBaer GopMUpoBaHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAyYHOW KapTHUHE MHpA, pACIIUpSeT W 0000IIaeT 3HAHUS O XKUBOW NpHUpOE, €&
OTJINYWTENBbHBIX NPHU3HAKaX — YPOBHEBOW OpPraHMU3allMM W 3BOJIIOLUH, CO3MAET
YCJIOBUSL  JJIsA: TIO3HAHMS  3aKOHOB  JKMBOM  mpupoibl, GHOpMHUPOBaHUS
(GyHKIIMOHAIBHOM T'PAMOTHOCTH, HABBIKOB 3J0POBOTO W Oe3omacHoro obpasa
YKU3HH, SKOJIOTUYECKOTO0 MBIIUIEHUS, IEHHOCTHOTO OTHOIIEHUS K dKHUBOU MPUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOJIOTHsS UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  oOmiero  oOpa3oBaHUs,  COIMAIU3ALUU
oOyuarormuxcs. M3ydenne Omonmornn oOecreuynBaeT yCaoBUS sl (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHUKAIMOHHBIX W  HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpPbl, CIOCOOCTBYET HMHTETpaldyd OHOJOTMYECKHX 3HAHHM C
MPEICTABICHUSIMHU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PUBUKHU, XUMUU
u reorpadun. Ha3zBaHHbIE TOJIOKEHHSI O MPEIHA3HAYEHUM Y4YEOHOro MpeaMera
«buonorus» CcOCTaBWIM OCHOBY IS OIpeJeieHUus TMOJIX0J0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEp>KaHUs, TMPEJICTABIECHHOTO B MporpaMMme 0
OuoIoruu.

Ot16op conmepkanusi yuyebHoro npeamera «buonorusi» Ha 0a30BOM YypOBHE
OCYIIECTBJIEH C MO3UIUA KYJIbTYpOCOOOPA3HOro MOAXOAa, B COOTBETCTBUHU C
KOTOpPhIM OO0y4aromuecss IOJDKHbI OCBOMTH 3HAHWA W YMEHHUS, 3HAUYUMBbIE IS
dbopmupoBaHuss OO0MIEH KyJIbTYphl, ONPEICISIIONINE aJIeKBAaTHOE IMOBEACHHE
YelioBeKa B OKpYXAIoIeld MPUPOTHON cpejie, BOCTpEOOBaHHBIC B MOBCEIHEBHOU
KU3HU U MPAKTUYECKOM aesTeabHOCTH. Oco0oe MEeCTO B ATOM cucTeMe 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPbIE CIIyKaT OCHOBOM /1Jisi ()OPMUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpa W
[EHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIUMX  T'yMaHHU3alUU
OMOJIOTMYECKOr0 00pa30BAHMUSL.

CTpyKkTypupOBaHUE COJAEpKaHUS Y4eOHOro MaTepualia B Mporpamme Mo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX UBOW MPHUPOJIbI, O €€ YPOBHEBOM OpraHU3allid U
ABONIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJIEHBI CIEAYIOLINE COAEpKaTeIbHble TUHUM: «bronorus Kak Hayka. MeTonabl
HAy4yHOTO To3HaHUs», «KieTka kak Ouonormdeckas cucrema», «OpraHusM Kak



ouosiornueckas cucrema», «CucremMa M MHOrooOpasue OpraHu4eCcKoro MHpa,
«DBOJTIOIUS KUBOH MPHUPOABI», KIKOCUCTEMBI U MIPUCYIIHUE UM 3aKOHOMEPHOCTH Y.

ens u3yuenus yueOHoOro mnpeamera «buosorusi» Ha 0a30BOM ypOBHE —
OBJIaJICHHE  OOYYAIOIMMHCS 3HAHUSAMH O  CTPYKTYPHO-(PYHKITMOHATHHOU
OpraHW3allid JKMBBIX CHCTEM pA3HOTO paHra MW MNpUOOpeTeHHWE YMEHUH
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEMCTBUI B OTHOIIEHUU OOBEKTOB
KUBOU TPHUPOJIBI U PEIICHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro mnpenmera «buosorusi» Ha 6a3oBom
ypOBHE 00ecTieUrBaeTCsl PEIICHUEM CIISAYIOIINX 3a1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBI 3HAHUN O OHUOJOTHYECKUX TEOPHSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHUJIAX, CIyXKAIluX OCHOBOU
st OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/Iax HAyYHOT'O MO3HAHMS], CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alli{, BBIAAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEOBAHUAX B OMOJIOTHH,

dbopMupoBaHUE y OOYYAIOIIUXCSl IMO3HABATEIBHBIX, HWHTCIUICKTYyaJIbHBIX |
TBOPUECKHX CIIOCOOHOCTEH B MPOLECCE aHalIM3a JAaHHBIX O MYyTAX Pa3BUTHUS B
OMOJIOTMH HAyYHBIX B3IJISAOB, MJIEH W TOJAXOJOB K HM3YyUYEHUIO >KMBBIX CHUCTEM
Pa3HOTO YPOBHS OpTaHHU3aINH;

CTAaHOBJICHHE Yy oOOydJarommxcss o0med KyJabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOLIETO
MUpa JKUBOW TPHUPOJbI HAa OCHOBAHUM 3HAHWWA U OIbITA, TMOJYYEHHBIX IPHU
U3y4EeHHH OHOJIOrUH;

dbopMupoBaHue Yy OOYyYaOIMUXCS YMEHHHA WLTIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHMM B MPAKTHUECKOW JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHA;

BOCTIMTaHUE YOEXKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM >KUBOU
PUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS AITUIECKUX
HOPM IIpH MPOBEJICHUN OMOJIOTMUYECKUX UCCIIEA0BAHMIA;

OCO3HAaHHE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIIIIEHUS YPOBHS
AKOJIOTHYECKOHN KYIBTYPHI, TSl POPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESTEILHOCTH 10 OTHOLIEHHUIO K OKPYXKAIOIIeH cpenie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE Mep NPOOHUIAKTUKU
3a00s1eBaHMil.

B cucreme cpennero oOuiero oopasoBaHusi yueOHbI npeaMer «buomorus»,
U3y4aeMblii Ha 0a30BOM ypOBHE, SIBIIAETCSA 0053aT€IbHBIM YUYEOHBIM MPEAMETOM.



Jist u3ydeHust OMOIOruy Ha 0a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHus
orBoauTcs 68 ywacos: B 10 kmacce — 34 uaca (1 gac B Hemenmio), B 11 kimacce — 34
yaca (1 Jac B HEZIEIH0).



COILEPKAHUE OBbYUEHUA
10 KJIACC

Tema 1. buosorust Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HaykKamH, (puiocodueit, ITHKOM, ICTETUKON U MPaBOM.
Ponp Ouonorun B (OpMUPOBAHUM COBPEMEHHOM HAay4yHOU KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo bl IO3HAHUS KUBOW MPHUPOIbI (HAOTIOACHUE, SKCIICPUMEHT, OIHUCAHHUE,
u3MepeHue, Kilaccupukanus, MOJIeTUPOBaHUe, CTaTHUCTHYecKass o0paboTka
JTAHHBIX).

JleMoHCTpanum:

[Toptpertsr: Y. apsun, I'. Mennens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxeMbl: «MeTO bl TO3HAHUSI JKUBOU MTPUPOIHIN.

JlabopaTopHble U paKkTH4ecKne padoThbl:

[Ipaktuueckass padora Ne 1. «lcnonb3oBaHuE pa3IUYHBIX METOAOB IpHU
U3YYEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3ALHA.

Xusbie cucteMbl (OMOCUCTEMBI) KaK MPeaIMeT U3ydeHus ouonoruu. OTindue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOJIBI.

CaolicTBa OMOCHCTEM M X pa3HOOOpasue. YPOBHU OpraHu3allud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIECTOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLUOHHO-
BUJIOBOH, 3KOCUCTEMHBIN (OMOTEOIICHOTHYECKHIT), OMOChepHBIN.

JdeMoHcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY», «YPOBHU OpraHU3aIluu
YKUBOU ITPUPOABI».

O6opynoBanue: mozaenb Mojekyibl JIHK.

Tema 3. XumMu4yeckuii COCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKHN COCTAB KIIETKA. XHWMHUYECKUE DJJIEMEHTBI. MaKpO3JEMEHTHI,
MHKPO3JIEMEHTHI. BoJ1a 1 MUHEpaIbHBIE BEILIECTBA.

OyHKIIMM BOABI M MHUHEpaJIbHBIX BelleCTB B KieTke. l[loanepikanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHne O0eTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezameHnnmble 1 3aMEHUMBIE aMHUHOKHUCIIOTHL. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhI ~OCJIIKOBOM MOJICKYyJbl (IlepBHYHAs, BTOPWUYHAS, TpPETUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHMHYECKHUEC CBOWCTBA OciKkoB. buosornveckue
byHKIIUN OETKOB.



®epmeHTbl — OuWojormyeckue Karaimuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crnenuduyHoct. Kodepmentsl. Buramunsl.
OTnuuust PepMEHTOB OT HEOPTAHMYECKUX KAaTAIH3aTOPOB.

VYrineBonbl: MoHOcaxapuabl  (TI0Ko3a, pubo3a W JIe30KCcupu003a),
aucaxapuabl  (caxaposa, JaKTo3a) W mojmcaxapuabsl  (Kpaxmai, TJIMKOTEH,
1eJUTI0J103a). bruonornyecknue QpyHKIUH yriieBOIOB.

Jlutuapl:  Tpurauuepuasl, GochoNMMIuAL, CTepouAbl. [ HapoduiIbHO-
rupodoOHble cBoiicTBa. buonornueckue ¢yHkuuu saunuaos. CpaBHeHHE
YIJ€BOOB, OEIKOB U JIMMHJIOB KaK UCTOYHUKOB HEPTUU.

HykneunoBeie xwucnorsl: JHK wu PHK. Hykmeornasr — MoHOMEpPHI
HyKJIenHOBbIX KucioT. Ctpoenune u ¢pyukmun JJHK. Ctpoenune n pynxmuun PHK.
Bunet PHK. AT®: crpoenne u pyHKIuUH.

[utonorus — Hayka o kierke. Kierounas Teopust — npumep B3auMOAEHCTBUS
uzeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHUS KIIETKH.

Kierka kak wnenoctHas xuBasg cucrtemMa. OOmme NpPU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moisekyibl JIHK kak renernueckuil amnmapar,
cuUcTemMa CUHTe3a Oerka.

Tunel KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOeHHOCTH
CTpPOCHUSI TpoKapuoTudyeckou kieTku. Kierounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYUSA PACTUTENBHOM, XHUBOTHOM U
IPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAJIHUKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBorictBa U pyHKuuu. [{utoruasma u eé
opranousipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [onbmxu,
an30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHAPHH, IIIACTUIBI.
[TpoucxokneHne MUTOXOHApWM u TacTua. Bumbl mmactun. HememOpanHbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, IEHTPUOJIH, PECHUYKH,
KryTUKU. QYHKIIMA OPraHOUIOB KJIETKU. BrirroueHus.

SAnpo — perynaropHblii 1IeHTp KiIeTku. CTpoeHue sjpa: siepHas 000104Ka,
KapuoIuia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. IllneitnenH, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. @panxins, K. M. bap.

Juarpammel:  «PacnipeneneHue XUMHUYECKMX JJEMEHTOB B HEKHMBOHU
npupoje», «PacrpeneneHue XuMU4ECKUX 3JIEMEHTOB B JKUBOU MPUPOLE.

Tabmuielr u cxemsbl: «Ilepuognyeckass TabIUIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHre MOJIEeKYJIbl BOAbI», «brnocunres Oenka», «CTpoeHre MOJIEKYJIbl OeIKa»,
«Ctpoenue pepmenta», «Hyknennobie kucinoTsl. JJHK», «Ctpoenue monekymnbl



AT®D», «CtpoeHne 3yKapruoTHUECKON KIIEeTKH», «CTpOoeHUE >KUBOTHOM KIIETKHUY,
«CTpoeHHE pPACTUTEIBHON KIeTKu», «CTpoeHHE MPOKAPUOTUUECKON KIIETKH,
«CTpoeHue si/ipa KIETKU», «YTIEBOAI», «JIUMuabI».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJid MPOBEICHHUS
HAOIIO/ICHUI, WM3MEPEHUM, SKCIIEPUMEHTOB, MHUKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGopaTopHble 1 NpakTHYecKue padoThbl:

JlabopatopHass pabora Ne 1. «lM3yueHue KaTaIUTUYECKOW AaKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMIJIa3bl M KaTaias3bl)».

Jlabopatopnasi pabora No 2. «lM3ydeHwe CTpOEHHS KIETOK paCTEHUH,
KUBOTHBIX W OakTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax U uX
OMHICAHUE.

Tema 4. ’KusHeneATeJIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboau3M. AccuMUIIAIMS (IIaCTUYECKU OOMEH) U
JUCCUMUIISIIUSA  (SHEPreTHUECKHii OOMEH) — JBE CTOPOHBI EIMHOrO IIpolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B TMOHUMAaHUU
MeTaboau3Ma.

Tunel oOMeHa BeliecTB: aBTOTpOGHBINA U rerepoTpodHsiii. Poib dhepmeHTOB
B 0OMEHE BEIIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMmHOBass (a3l (orocuHTe3a. Peaknumn
dorocunTeza. dpPexTuBHOCTS PoTOCUHTE3a. JHAUCHHE (HOTOCUHTE3A ISl JKU3HU
Ha 3emuie. BausiHue ycnoBuii cpefpl Ha (JOTOCUHTE3 U CIIOCOOBI MOBBIMICHUS €O
MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUU.

XeMOCUHTEe3. XEMOCUHTE3UPYIOIIe OaKkTepuu. 3HaUYEeHUE XEMOCHHTE3a s
YKU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PacriernieHue BellecTB, BBIJCICHUE U
AKKyMyJUPOBAaHHE DJHEPIrUU B KJIETKE. OTambl HSHEPreTHYECKOro OOMEHa.
I'mukonu3. bpoxenue u ero Buubl. KucinopoaHoe OKHCIIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnuTeNbHOE dbochopmimpoBanue. D¢ hHeKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakiun wmarpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzanusi renetmyeckodl MHPoOpManuu B KIETKe. ['@HETHMYECKHl KOJ M €ro
cBorictBa. Tpanckpunius — maTpuuHblii cuaTe3 PHK. Tpancnamus — 6uocuaTes
Oenka. Otambl TpaHchmsauun. KoawpoBaHue aMWHOKUCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexknerounsie Gpopmbl sku3HH — BUPYChl. MicTopus otkpeitus Bupycos (/1. U.
WBanoBckuii). OcOOCHHOCTH CTPOCHHMSI W KM3HEHHOTO IIMKJIa BHPYCOB.
bakrepnodarn. bonesHm pacreHuid, JKMBOTHBIX M YEJIOBEKA, BBI3BIBACMbBIC
Bupycamu. Bupyc mmmynonepunura denoseka (BUY) — Bo3Oymutens CITU/a.



OOpaTHass ~ TpaHCKpHUIILIMs,  peBepTaza W  uWHTerpasa. lIpodunaktuxa
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

IToptpersl: H. K. Konbuos, /. . UBanosckui, K. A. Tumupsizes.

Tabnunpl 1 cxembl: «Tunel nutanus», «Metaboauzm», «MUTOXOHIPUS,
«IHepreTudeckuii oomen», «XiopormmracT», «DorocunTte3», «Ctpoenune JIHK»,
«CTtpoeHue U QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTndecKuil Koa»,
«Bupyce», «bakrepuodaru», «CtpoeHue u xu3HeHHbIM Huka Bupyca CIIM/a,
6aktepuodara», «Permmukarus JJHK».

O6opynoBanue. Moaenu-anmukanuu «Yapoeraue JJHK wu Tpanckpumims»,
«buocunTtes 6enka», «CTpoeHue KIETKN», Mojenb cTpykTypsl JIHK.

Tema 5. PasMHOKeHHe 1 HHAUBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

KiierouHblii MK, WM KU3HEHHBIM LUK KieTku. MHTepdaza U MUTO3.
[Ipoueccrl, mporekarome B uHTepdaze. Perumkamuss — peaxkiys MaTPUYHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHUOTHIL.
JIMTIIOM AHBIN AU TalIOUIHBIN XPOMOCOMHBIE  HAOOpBI. XpoMaTuasl.
[{utonornuyeckue OCHOBBI PA3MHOKEHHMS W  UHAWBUAYAJIBHOTO  Pa3BUTHUA
OpraHU3MOB.

Henenne knerkn — muto3. Craaum murosa. IIpomeccsl, npoucxonsmue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BHOJIOTMYECKUI CMBICT MUATO34.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mosioBoe. Buabl 6ecrnonoro
Pa3sMHOXKEHUA. JICJIEHUE HAJABOE, I[MOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CIIOpoOOpa30BaHKE, BET€TaTUBHOE pa3MHOXeHUe. VIcKyccTBeHHOE KIOHUpPOBaHUE
OpraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTJIMYUS OT OECTIOIOTO.

Meiio3. Cranumu wmeiio3a. Ilporecchl, NpOUCXOAIIME HA CTagUsX Meio3a.
IToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonormueckuii cmbicii H
3HaYEHUE MeKO03a.

l'ameTtorenes — mporiecc 0oOpa3oBaHUs TOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie *kemne3bl: CEMEHHUKUA U SIMYHUKH. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — ramer (crepMaro3ou, SHIEKIeTKa) — CIEpPMAaTOreHe3 M OBOI'CHE3.
OCOOEHHOCTH CTpPOCHHS SAMIIEKIETOK U crnepMaro3ouaoB. OIuiogoTBOpEHUE.
[TapTtenorenes.

NuauBuayanbHoe pa3BuTHe  (OHTOreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Dranbl SMOPUOHATBHOTO PAa3BUTHS Y MO3BOHOYHBIX YKHBOTHBIX:
npobyienue, ractpynsanus, opraHorenes. IloctomOpuoHanbHOE pazBuTHE. THIIBI
NIOCTAMOPHUOHAIILHOTO Pa3BHUTHA: TpsMoOe, Hempsimoe (IMYuHOYHOE). BimsHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CMIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuuel u cxembl: «DOpMbl Pa3MHOKEHHSI OpPraHU3MOBY», «J/[BolHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuii», «Jlenenue kieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOK»,
«Ctpoenue xpoMocoMb», «Knerounwiii mukin», «Pemmukanus JJHK», «Mwutos»,
«Merno3», «IIpssMmoe u HenpsiMoe pa3BuTHE», [ aMeTOreHe3 y MIICKONUTAOIINX U
yenoBeka», «OCHOBHbBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHUKPOIPENapaThl «CriepMaTo30U/1blI
MJIEKOITUTAOIIEro», «SHIeKneTka Miekonurarouero», «KapuoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-aliuIuKauus «JlegeHue KIETKUu», MOJIEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U paKkTH4ecKne padoThbl:

Jlaboparopnasi pa6ora Ne 3. «HabmrojeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopnasi padota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsiecTBEHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3apaum reseruku. Mcropus pa3Butus reHeTuku. Ponps quronoruu
U SMOPHUOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKIIall pOCCHUUCKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHEC TCHETUKA. METOAbl TeHETHKH (THOPHI0IOTHUCCKHH,
[IUTOrCHETHUCCKUH, MOJICKYJISIPHO-TeHeTHYCeCKHit). (OCHOBHBIC TI'€HETUYCCKHE
NOHATHS. ['eHeTndeckass CHMBOJIMKA, HUCTIOJIb3yEeMasi B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HACJEI0BAaHMS NMPU3HAKOB, yCTaHOBIEHHbIE I'. Mennenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH eIuHOo00pa3us THOpPUIIOB TIEPBOTO
nokosneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pACUICIJIEHUS IPU3HAKOB.
['mnoresa yncrorel ramer. [10aHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpunaHoe  CKpeliMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCEJOBaHUS
npu3HakoB.  LlUToreHeTueckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanuzupyouee ckpenmBanue. Vcnoap30BaHne aHAIUM3UPYIOLIETO CKPEIIBaHUS
JUTS OTIpEIeTICHUs TEHOTHIA OCOOH.

CuemieHHoe  HacnefoBaHue npuzHakoB. Pabora T. Moprana mno
CLEIUIEHHOMY HacJeJOBaHUIO TeHOB. HapylieHue cuernieHnsi TeHOB B Pe3ysbTare
KPOCCHHIOBEpA.

XpoMOCOMHas TEOPHsI HACIEACTBEHHOCTH. [ €HETHUECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE OMNpeAeieHHUE Moyia. AyTOCOMBI U MOJIOBBIE
xpoMocoMmbl. ['omMorameTrHesle W TreTeporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIIEIJICHHBIX C MOJIOM.

M3MmeHunBOCTh. BUabl I3MEHUYNBOCTH. HEHACIEICTBEHHAS 1 HACICACTBECHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  U3MEHYMBOCTU.  XapaKTEpUCTUKA
MOAM(UKAITMOHHONW W3MEHUYMBOCTH. BapualimoHHBIN psijl 1 BapuallMOHHAS KPUBasl.
Hopma peaknun npusnaka. KonmyecTBEHHbIE M KAYECTBEHHBIC MPHU3HAKU W KX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHass, WJIM Te€HOTHIIMYECKAsl, W3MEHYMBOCTH. KoMOMHATHUBHAS
U3MEHUYMBOCTh. Meio3 U TI0JIOBOM TMpoIlecC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMBOCTH. MyTalMOHHas HM3MEHUMBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYMHBI MyTaluil. MyTareHHble (pakTophi.
3aKOH rOMOJIOTMYECKUX PSAZIOB B HAClIeICTBEHHON n3menunBoctu H. Y. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka dyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOIbI T'€HETHKU
YeJIOBEKA. r€HEeaJIOTHUECKHUH, OJIM3HEIIOBBIM, IUTON€HETUUECKUN, OMOXUMHUYECKHUIA,
MOJIEKYJIIPHO-T€HETUY €CKUM. CoBpeMeHHOE ONpeeIeHUE reHOTHIA |
MOJTHOTEHOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[II1P-amamm3a. HacneacTBeHHbie 3a00JICBaHMS 4YelIOBEKa. TEHHBIC OOJIC3HHU,
00JIe3HU C HACIEJCTBEHHOM MpPeapacroio)KEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HU.
ComaTnueckue W TeHepaTuBHble MyTauuu. CTBOJOBbIE KJIETKU. I[IpuHIUMBI
3I0pOBOTO 00pasa >KU3HU, JUATHOCTHKHU, MTPOMHUIAKTHKHN U JICUCHUS T€HETUYSCKUX
O0one3Heil. MenuKO-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHHE MEAUIMHCKON
TE€HETUKH B MPEAOTBPAICHUHN U JICYEHUU TeHETUUYECKUX 3a00JICBaHU YeoBEeKa.

JeMmoHCTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumnos.

Tabmumet u cxeMbl:  «MOHOTMOPUAHOE  CKpeIlMBaHUE UM €ro
LUTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIJICHUSI W €ro LHUTOTreHETUYeCKas
OCHOBa»,  «3aKOH YHCTOTBI  TaMeT»,  «J/{uruOpugHOe  CKpEIIMBaHUEC,
«l{uToornyeckue OCHOBBI JTUTHUOPUTHOTO CKPELIUBAHUSAY, «Menos»,
«B3auMoaeiicTBe aJUICNIBHBIX TEeHOB», «['€HeTMYeCKWe KapThl pPACTCHUH,
JKUBOTHBIX U 4eJoBeKa», «['eHeTwka mona», «3aKOHOMEPHOCTH HACJEHOBaHMS,
CLHEIUICHHOIO C TMoJioM», «KapuOTHIbl 4YeJlOBEKa © J>KUBOTHBIX», «Bubl
u3MeHYuBOCTU», «MoaudukanmonHas W3MEHUYUBOCTH», «HacnemoBaHue pesyc-
dakTopa», «I'eHeTHuKa rpymi KpoBu», «MyTalmoHHass K3MEHUNBOCTHY.

OOGopynoBaHue. MoOJCIU-ANIUIMKAIIM  «MOHOTHOPUIHOE CKpEITUBAHUEY,
«HenomHoe nmoMuHMpoBaHue», «JlurubpumgHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKOI M MHUKporpenapar «Jpo3oduna» (Hopma, MyTanuu
(OpPMBI KPBUIBEB U OKPACKH Tea), repoapuii «["'0pox moCeBHOUY.

JlaGopaTopHblie 1 NpaKkTHYecKue padoThI:

Jlabopatopnasi pabora No 5. «/3ydeHue pe3yJbTaTOB MOHOTHOPUAHOTO M
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(MIbl HA TOTOBBIX MUKpOTIpenapaTax».

JlaGopartopHas padota Ne 6. «M3yueHne MoaupuKarmOHHON U3MEHYMBOCTH,
IIOCTPOEHHE BAPUALIMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlaboparopHast pabora Ne 7. «AHanu3 mMyTauui y Ipo30(Hibl HA TOTOBBIX
MUKpOIIpernapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJOCIOBHBIX
YeJI0BEKa».

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuys Kak HaykKa U IMpOLECC. 3apOKICHUE CENEKIUU U JOMECTHUKALA.
VYyenue H. W. BaBuinoBa 0 1eHTpax TMPOUCXOXKACHUS U MHOrooOpasus
KYJIbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XKUBOTHBIX. CoprT,
opo/ia, IITaMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MacCoBbIM U UHAMBUIYAJbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUW M KUBOTHBIX. OIllEHKa 3KCTepbepa. bIM3KOpoICTBEHHOE
cKkpeluBanue — UHOpuAWHT. Yucras nuaus. CKpenMBaHWE YHCTBIX JUHUU.
I'ereposuc, win rudpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPHIMHT.
Otnanénnas rtubpuauzanuss U €€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJIyYEHUE TOJIUIUIONJOB. JIOCTMIKEHHSI CEJIEKIMM PpACTeHH, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorust kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpUs. DTaIbl
co3nanusi pexomOunantHod JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepusa. Kinerounsle KylbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KionnpoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.

Okonoruyeckue W dTtudyeckue  npobsnembl. MO - reHermyecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpersl: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabnumpel U cxembl: Kapra «lleHTphl MPOUCXOXKICHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuii», «l[lopoabl HTOMAaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenunii», «Otnanénnas rudpuausaiusa», «Padbotel akagemuka M. @. MBanoBa»,
«[lomumnonausa», «OOBEKTHl OuoTexHojorun», «KiaeTouyHwle KyJIbTYphl U
KJIOHHUpOBaHHe», «KOHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJISIKH TUIOJOB M KOPHEIIIIONO0B JUKUX (DOPM U KYITbTYpPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCcKOX035UCTBEHHBIE PACTEHUSIY.



JlabopaTopHbIe M IpaKTHYeCcKHe PadoThI:

Okckypceusi «OCHOBHBIE METOJIbI U JIOCTHIKEHHUSI CEJEKLUU PpacTEeHUl u
KUBOTHBIX (Ha CEJIEKLIMOHHYO CTaHIIUIO, IJIEMEHHYIO hepmy,
COPTOMCHBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOPHUIO
arpoOyHHMBEPCHUTETA UM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. JBoOIIMOHHASL OMOJIOTHA.

[IpeAnocbuUIKM BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUHU. BOJIOIMOHHAS
Teopusi U €€ MecTo B OMoNOrvH. BiusiHue 3BONIONMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerenscTBa HBOMOLMU. [laleOHTOIOrMYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUS BUJOB B MaJICOHTOJOTUYECKOW JIETOMHCH, TEPEeXO/HbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznudne GayH u (GIop MaTepruKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE. CXOJACTBA M pa3auuusi SMOPHUOHOB pAa3HBIX BHUJOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE. TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKHE. CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTe y Bcex
OpPTaHHU3MOB.

OpomonionHast teopuss Y. [lapuna. [Ipeamoceiiku BO3HUKHOBEHUS
IapBUHU3MA. JIBHXKyIMe CHIIBI ABOJIONMHM BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXKEHHE TPH OTPAaHUYECHHOCTH PECYPCOB, HEOMpENEeIEHHAs W3MEHYMBOCTD,
0opn0a 3a CcyIecTBOBaHUE, €CTECTBEHHBINA 0TOOD).

Cunternueckas Teopust 3Bositonnu (CTD) u €€ OCHOBHBIC MOJIOKEHUS.

Muxkpososmtonus. [Tonynsnus Kak equHULA BUAA U SBOJIIOLIHH.

JIBrokymue cuitbl ((hakTophl) ABONIONMH BHUIOB B TpUpoje. MyTalmoHHBIN
nporiecc ¥ KOMOMHATHBHAsT W3MEHYMBOCTH. [lOMynslMOHHBIE BONHBI M JApeid
redoB. M3onsuust u Murpanusi.

EctecTBenHblii oTOOp — HampaBistonuii ¢dakrop sBomonun. Dopmbl
€CTECTBEHHOI0 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bojtouuu. [Ipumepst
PUCTIOCOOJIEHNH Y OpraHu3MoB. ApoMopd03bl U HANOAAATITAIIIH.

Bun wu BumooGpazoBanue. Kputepunm Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpauyeckoe, SJKOJIOrHYECKOE.

MaxkposBomorus.  DopMbl  3BONIONMU:  (UIETHYECKas, JUBEPreHTHAd,
KOHBEpreHTHasl, mapasuiesnbHas. HeoOpatuMocTh 3BOTIONUH.

[IpoucxoxaeHrne OT HecleUHaTu3uPOBAHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTuBHAS paJHallvs.

JleMoHCTpanum:



[Toptpetsr: K. JIunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkenb, . Mromiep, A. H. CeBep1ios.
Tabmumpl 1 cxembl. «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3emiie», «3apOobIIIH

NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OopbOBI 32
cylecTBoBanue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpTOB PACTEHHII»,
«MHoroo6pasue 1opoJ JKUBOTHBIX», «[Tomymsaum», «MyTannoHHas

U3MEHUYUBOCTE», «Apomopdo3br», «auoamanramuu», «OOImas gereHepaius,
«/IBrkymue cuibl 3Bofouun», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsuna», «boppba 3a cymecrBoBanue», «lIpucrnocoOIeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BUI000pa3zoBaHue», «IKOJIOTHIECKOE BUI000pa30BaHUEY.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKPACKH,
HA0Op TUIOJIOB U CeMsiH, KoJuieKuus «lIpuMepsl 3alIUTHBIX MPUCIIOCOOJICHUHN Y
KUBOTHBIX», MoJellb «OCHOBHBIC HaIpaBICHUS DBOJIOLHUNY», 00BEMHAs MOJEIb
«CTpoeHuE TOJIOBHOTO MO3ra TO3BOHOYHBIX».

buoreorpaduyeckas xapra wmupa, Koiwieknus «DoOpMBl COXPaHHOCTH
VMCKOMAEMbIX JKMBOTHBIX M pacTeHU», Mojenb ammukanus «llepekpéct
XpOMOCOM», BJIaXHBIE Tpenapathl «Pa3Butue Hacekomoro», «Pa3Butue
JSTYIIKH», MUKporpenapaTt «JIpo3oduna» (HopMa, MyTanuud (GOpMbl KPBUIBEB U
OKpAaCKH TeJa).

JlabopaTopHble U paKkTH4ecKne padoThl:

JlaboparopHasi padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO».

Jlaboparopnast pa6ora Ne 2. «Omucanue mpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepa».

Tema 2. Bo3HuKHOBeHHE U pa3BUTHE )KU3HU HA 3em.Ie.

JloHay4yHble TpEACTaBICHUS O 3apOXKICHUM XU3HU. HayuHble TUnOTE3BI
BO3HUKHOBEHHUSI JKM3HU Ha 3emiie. a0uoreHe3 W TaHCHepMus. XUMHYecKas
ABOMIONMS. AOWOTEHHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCIEPUMEHTAIBHOE MTOATBEPKIACHUE XUMUYECKON 3BOMOINH. HavanpHbIe 3Tanbl
ouonornyeckor »Bomonuu. ['umoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM M UX HBOJIOIUA.
@OopMHPOBAHNE OCHOBHBIX TPYIIT AKUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo spam u nepuonam. Kartapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneozoiickas 3pa U €€ mnepuonbl: KeMOpPUMCKUI,
OpPJIOBUKCKHH, CUITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3o301icKas 3pa U €€ NePUobl: TPUACOBBIN, FOPCKUM, MEITOBOM.

KaitHo3oiickass »3pa W €€ TMepuoabl: MaJCOreHOBBIA, HEOrCHOBBIH,
AHTPOITOT€HOBBII.



XapakTepuCcTUKa KiIuMara U T€OJIOTMYECKUX MpoieccoB. OCHOBHBIE ATallbl
ABOJIIOIIUU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOrO0 MHpPA KaK OTpaxeHue 3IBOMONUU. (OCHOBHBIC
CHUCTEMATHUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOIOrUs Kak Hayka. PazBuTue nmpeacTaBieHuil o
MPOUCXOXKIECHUN YelioBeKa. MeTonbpl H3ydyeHusi aHTpororeHe3a. (CxojcrtBa u
pa3nuyus 4eJIOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETOBEKA.

JBwkymme — cuiabl  (pakTopbl)  aHTpomnoreHesa.  HacienctBeHHas
U3MEHUMBOCTh UM  €CTECTBEHHBbIH 0TOOp. OOmecTBeHHbIH o00pa3 KHU3HH,
W3TOTOBIICHUE OPYAUN TPYAA, MBILJICHHUE, PEYb.

OCHOBHBIE CTaJIMU Y BETBU IBOJIIOIMU YEIIOBEKA: aBCTPAIONMUTEKH, YeloBeK
yMenbid, YemoBek mnpsaMoxomdmui, YenoBek HeaHACPTAIbCKUN, YenoBek
pasymubIii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHM, 00JACTb
pacmpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSI.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachkl:  €BpPONEOUHAs
(eBpasmiickasi),  HErpo-aBCTpaJOMJHAs  (PKBAaTOpHAIbHAs),  MOHTOJIOHIHAS
(asmaTcko-amepukaHckas).  UepThl  MPHUCIOCOOJCHHOCTH  MpEACTaBHUTENCH
YEIOBEUECKUX pac K YCJIOBUSM CYILIECTBOBaHUA. EJIMHCTBO 4YEIIOBEYECKUX pac.
Kpuruka pacuszma.

JdeMoHcTpanuu:

[Toptpersl: ®@. Pemu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpn, Y.
JlapBuH.

Taomunpel U cxeMbl: «Bo3HukHoBenne CoiiHEYHOUW cucTEMBI», «Pa3Burtue
OopraHuyeckoro mupa», «PactutenbHass KieTrka», <« XKuBoTHas  KieTka»,
«IIpokapuornueckasi kierka», «CoBpeMEHHas CHCTeMa OPraHUYECKOr0 MHpa»,
«CpaBHEHUE AHATOMUYECKHX YEPT CTPOCHHUS YEJIOBEKa M YEIIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TMAJCOHTOJOTMUYECKUX  HAXOJOK IPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/[peBHenne moau», «/IpesHue moau», «llepBbie
COBpPEMEHHBIE JIIOAN», «HemoBeueckue pacoi».

O6opynoBanue:  Myispku  «[IpoucxoxkiaeHue — demoBeka»  (OIOCTBI
aBCTPAJIONMUTEKA, MUTCKAHTPOIA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICIIKH WM
U300paKCHHUS KaMEHHBIX OpYIHH TEepPBOOBITHOrO dejaoBeka (KaMHH-YOIIEPH,
pyOmia, ckpeOia), TEOXpOHOJOrHYecKass TabnuIa, KoJuieKius «DopMbl
COXPAHHOCTH MCKOIIAEMBIX KUBOTHBIX U PACTCHUI».

JlabopaTopHbIe M IpaKTHYeCcKHe PadoThI:

[Tpaktuueckast padora Ne 1. «/M3yueHne UCKOMaeMbIX OCTAaTKOB PacTEHUU U
KUBOTHBIX B KOJUIEKIIHSIX .



DKcKypeusi «DBOJIONUST OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIN WA KpAaeBEIUECKHIH My3eii).

Tema 3. Opranu3msl 1 OKpYy:Kamomas cpeaa.

DKOJOTHs KaK HayKa. 3aauu U pa3Aeibl SKOJIOTUUA. MeTOIbl 3KOIOTHYECKUX
UCCIIENOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB. BOJHAs, HAa3eMHO-BO3JAYIIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Krnaccudukanus skomoruyeckux (akToOpoB:
abuoTnyeckue, OHOTHUYECKHE | aHTPOMNOreHHbIe. JIeWCTBHE HSKOJIOTHYECKHUX
(haKkTOpPOB Ha OPTaHU3MBI.

AlGuotnueckue (akTOphl: CBET, TeMIlepaTypa, BIaxHOCTh. dDoTomeproansm.
[IpucnocoOneHust OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
bronornueckue puTMBl.

buotnueckue (haxTopHI. Bunbr OMOTHYECKUX B3aNMO/IEVCTBUMN
KOHKYPEHITUS, XUIITHIYECTBO, CUMONO03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaJli3M, KOMMEHCaJM3M (KBapTHUPAHCTBO, HAXJICOHMUYECTBO). AMEHCAIIU3M,
HelTpanu3M. 3HauyeHHe OWMOTHYECKHX B3aMMOJEHCTBUN [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJOTUYECKUE XAPAKTEPUCTHKHA monyiassuud. (OCHOBHBIE MOKAa3aTeNn
MOMYJISILMU: YUCIECHHOCTh, IUIOTHOCTH, POXKAAEMOCTh, CMEPTHOCTbH, MPHUPOCT,
mMurpauus. J{nHaMrka YucI€HHOCTH MOMYJISIUUN U €€ PEryJIIusl.

JdeMoHcTpanuu:

[Hoptpetsr: A. I'ymbonsar, K. @. Pynse, 3. I'ekkens.

Tabnuipl 1 cxembl: kapta «[Ipupoansie 30HbI 3emin», «Cpenbl 0OUTaHUS
opranu3moB», «®@otonepuoausm», «llonmynanuu», «3aKOHOMEPHOCTU pOCTa
YUCJICHHOCTHY TOMYJISAIUU UHPY30puu-Ty Penbkn», «Ilutesbie menm».

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosnornyeckiue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUSI».

Jlabopatopnast pabota Ne 4. «BrnusiHre cBeta Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeyca.

[IpakTudeckas padora Ne 2. «[1oacUET MIOTHOCTH MOMYJIALMI Pa3HBIX BUIOB
pacTEHUI».

Tema 4. CooO1iecTBa 1 IKOJIOTHYECKHE CUCTEMBI.

Coo0miecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpOCTPAHCTBEHHAst, Tpoduueckas (mumieBas). Buabl-momuHanThl. CBSI3U B
ouoneHo3e.

Dkonorudeckue cuctembl (3kocucTeMbl). [loHATHE 00 »JKOCHCTEME U
OouoreorieHoze. DOYHKIMOHAIBHBIE KOMIOHEHTHI HAKOCHUCTEMBI. MPOAYLICHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BeIeCcTB U MOTOK YHEPTHH B IKOCUCTEME.
Tpoduueckue (muiieBbie) YPOBHH SKOCHCTEMBI. [luIeBbIe IIEMA U  CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHUCTEMBI: OMOMacca, NPOAYKIUSA. KOJIOTHYECKUE
NUpaMUJIbl: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HKOCHUCTEM:
YCTOMYMBOCTh, CaMOpETyJisius, pazputue. CyKieccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOTO
WJIN IIUPOKOJIUCTBEHHOTIO JIECa.

AHTpPOIIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruyeckoe u Xx03sMCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak ¢akrop ycroitunBocTH dKocucteM. CoxpaHeHue
OMOJOTHYECKOT0 pazHooOpasus Ha 3emiie.

Vuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnl. JKuBoe BemectBo u ero ¢yHknuu. OcobeHHOCTH Ouochepbl Kak
rII00AIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBeCHE U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOreOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoa,
a30T1a). 30HAIBHOCTH OMOochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B 6nochepe 3emin. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['oGanbHbIE 3KOIOrMYECKUE TPOOIEMBI.

CocymiecTBoBaHNE MIPUPOIBI u YeJIOBEUECTRA. CoxpaHneHnue
O6ropazHoo0pasusi Kak OCHOBa ycTOMYMBOCTH Onocdepsl. OCHOBA PAIOHATBEHOTO
yOpaBi€HUS MPUPOAHBIMU PECypCcaMUd W HUX HCHOJb30BaHue. JlocTmxeHus
OMOJIOTMU U OXpaHa IPUPOIBIL.

JdemoHcTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmumpl 1 cxembl. «l[lumeBble menu», «bUOIEHO3: COCTaB U CTPYKTypa»,
«[Ipupomnpie coobmiecTBa», «llenmn nuTaHus», «IKOJOTHUYECKAS] THUPAMUIA,
«buocdepa u yenopek», «IKOCUCTEMA IITUPOKOJIMCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOrO  Jjeca», «buomeHo3 BogoéMa», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWHCTBHUS HA IpUpPOAY», «BaxHeWmme HUCTOYHUKHU
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BOA», «IlouBa — BakHEIass cCOCTABISIONIAS
ouocheprr», «DakTopsl Aerpaganuu mouB», «llapHuKOBEIH dDderT», «DakTophl
PagMOAaKTHUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocdepb»,
«Pacnipoctpanenne xuzHum B Ouocdepe», «O30HOBBIH dKpaH OuOChepsI»,
«KpyroBopot yrieposa B 6uochepe», «KpyroBopoT azora B mpupoie».

OOGopynoBaHue. MojeNb-anmIukanus «Tunuuable OHOIIEHO3bI», Tepbapuii
«PacturenbHBIe COOOIIEeCTBaY», KOICKIINA «broieHo3», «Bpeaurenn BaKHEHIIMX
CEIIbCKOXO3IMCTBEHHBIX KYJbTYp», Trepbapuu M KOJUIGKUMH pacTeHUd U
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM JKOJOTMYECKUM TPYIIaM OJHOTO BHJA,



Kpacnass xnura Poccuiickoii ®denepanuu, H300paXeHUs] OXPAHIEMBIX BHJIOB
pPACTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUNA

Cornmacuo ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3yibTaTam
OCBOEHHUS  OOy4YalOIIMMHUCS MPOrpaMM  CpPEAHEro  O0mero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM M TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBbTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOEHUA MpeaMera «buomorus»
BBIJICJTICHBI CJIEAYIONINE COCTABJISIONIME. OCO3HAHHWE OOYYaIOIIMMUCS POCCHHCKON
rpaXkJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACIICHUIO, Haduyue MOTUBAIMM K OOy4YeHUI0O  OHOJIOTHH,
I[eJICHANIPABJICHHOE pa3BUTHE BHYTPEHHUX YOEXKIACHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIbHOCTH I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKaMHU, MPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOr0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOrO  IMPaBOCO3HAHU,
CITOCOOHOCTH CTaBUTH ICJIU U CTPOUTD KM3HEHHBIC TIJIaHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS Mpenmera «buonorus» AOCTUTAOTCS B
€AMHCTBE Y4YEOHON M BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBHHU C
TPaAUIIMOHHBIMUA POCCUMCKUMH COITUOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U JTyXOBHO-
HPaBCTBEHHBIMHU I[ICHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUS W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIIHTAHUS U
CaMOpa3BUTHUS, PA3BUTUSA BHYTPEHHEH TMO3UIMU JIMYHOCTH, MaTPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJa M CTApPIIEMy IMOKOJICHUIO,
B3aMMHOI'0 YB@KCHHS, OEPEKHOIO OTHOIIECHHUS K KYJbTYPHOMY HACJICAUIO U
TpaAUIASIM MHOTOHAIIMOHAIBLHOrO Hapoja Poccuiickon denepanuu, Tpupoae U
OKpYKarolIen cpeie.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUsS ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0YUYAIOIIUXCSl PYKOBOCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHCTEMOW IIE€HHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE peaii3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATEIIbHOM AEATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaIaHCKOTr0 BOCITUTAHUS

c(hOpMUPOBAHHOCTD TPAKIAHCKOMN MO3UIIMKM 00YUAIOIIETrocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCHMCKOr0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KCHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M TMMO3HABATENbHBIX 3aJlay, BHIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OTPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSITH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOSKICHHUSIMH, KyJbTYPHBIMH IICHHOCTSIMH U
COIIMAJIbHBIM TTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B TMIPOILIECCE COBMECTHOI'O BBIIMOJIHEHUS
y4eOHBIX, T[O3HABATEJIBHBIX M HCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOIIIGHWS K MHEHHUIO OIMOHEHTOB NpH OOCYXJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKAHUS,;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTUYECKOTO0 BOCTIMTAHUS .

chopMUPOBAHHOCTH poccuiickoi IPaKIaHCKOM UJIEHTUYHOCTH,
NaTPUOTU3MA, YBOXKEHHUS K CBOEMY HapoJy, YYBCTBa OTBETCTBEHHOCTH IEepe]l
Ponunon, ropmoctm 3a cBOM Kpad, CBOO PomauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHWE K MIPUPOJHOMY HACJICAHMIO M MaMsITHUKAM ITPUPO/IBI,
NOCTUXKEHUsAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTUM, TOHUMAHHS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
IIPUPO/IBI, B )KU3HU YEJI0OBEKA U COBPEMEHHOTO O0IIEeCTBA,

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)XeHHIO H 3amuTe (OTedecTBa,
OTBETCTBEHHOCTH 3a €ro Cyb0Yy;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 Hapo/a,

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TIOBEICHMS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAlMI0 W MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOT'0 BKJIAJa B IOCTPOSHNE YCTOMUYMBOTO OYYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBHHM C
TpaausaMu HapoaoB Poccun,

4) 3¢TeTHYECKOT0 BOCTIMTAHHUS :

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOUYas ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYa, OOLIECTBEHHBIX OTHOIIECHUIH;



MOHMMaHHUE YMOIMOHAITBHOTO BO3JCHCTBHUS KUBOW TTPUPOIBI U € IICHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHUIaX MCKYCCTBA, CTPEMJICHUE
IPOSBIIATH KAYECTBA TBOPUYECKOM JIMIHOCTH;

5) ¢u3nueckoro BocnuTaHUsi, GOPMHUPOBAHUS KYJILTYPbI 310POBbsl U
IMOIMOHAJILHOTO 0JIATOMOJTYYHA:

NOHMMAaHUE W peanu3alus 3J0pOBOro H Oe3omacHoro obpasza KHU3HU
(3mopoBoe  mHTaHWE, COONIOJICHWE THUTHCHWYCCKUX TMPaBUI W HOPM,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peryasapHas ¢uzndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBCHHOI'O M KOMIIETEHTHOI'O OTHOIICHHUSA K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAaHUE IIEHHOCTH TPAaBWI WHIUBUIYATHHOTO ¥  KOJJIEKTUBHOTO
0€30macHOro MOBEICHNUS B CUTYaIIUSX, YTPOKAIOIINX 3I0POBBIO M JKU3HH JIFOJICH;

OCO3HAHME TIOCJICJACTBUIA W HENPHUITHS BPEIHBIX MPHUBBIYCK (yIOTpEOIICHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHHSI);

6) TPy/10BOIr0o BOCHIUTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYAOII00uE,

TFOTOBHOCTh K AaKTHUBHOHN JESITEIIbHOCTH TEXHOJIOTMYECKOW U COLMATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJTHATH TaKyIO JIEATCILHOCTD,

MHTEPEC K Pa3IMUHBIM cdepaM MpodhecCHOHANBHOU JCATEIHHOCTH, YMEHUE
COBepIllaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun U peaTn30BBIBATh
COOCTBEHHBIE KU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M C€aMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3K0JIOTHYeCKOT0 BOCITUTAHUSI

AKOJIOTUYECKH I1eJIECO00pa3HOe OTHOIICHUE K MPUPOAE KaK HCTOYHUKY
KU3HH Ha 3emiie, OCHOBE €€ CYITIECTBOBAHNUS;

MOBBIIICHUE YPOBHSA JKOJIOTHYCCKOH KYyJIbTYphI: TMPHOOPETECHUE OIbITa
IUTAHUPOBAHUS TOCTYNIKOB M OLIEHKM MX BO3MOXHBIX [MOCJIEACTBUM ISt
OKPY KarOIIEH CPEIbI;

OCO3HaHHE TI00aTBFHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM W MyTeH uX
pelIeHHUS,

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble IMPU HU3YYEHUU OUOJIOTUHU
3HaHWSI W YMEHHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJIONONB30BaHUEM  (COOJIIOZICHUE  TpaBWi  TOBEJICHUS B IMPHPOJIE,
HAIPAaBJICHHBIX Ha COXPaHEHUE pPABHOBECHS B HKOCUCTEMAX, OXpaHy BHUJIOB,
9KOCHUCTEM, OHOC(hEpHI);



AKTUBHOE HEMNPUSITHUE JICUCTBHI, TPUHOCAIIMX BpEI  OKPY’KAIOILIEH
MPUPOJIHON cpejie, YMEHHE IPOTHO3UPOBATh HEOJAroMpHUsITHBIE IKOJIOTHUSCKHUE
MOCJICACTBUSA NPEANPUHUMAECMbIX JECUCTBUN U MPEAOTBPAIIATh UX;

HaJIMYHUE€ PA3BUTOrO IKOJOTMYECKOTO MBIIIJIEHHUS, SKOJIOTHYECKOW KYJIbTYPHI,
OIBITa eATEeIbHOCTH DKOJIOTHYECKOH HaIMpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B II03HABATEJILHOW, KOMMYHHKATHBHOW M COIUAIBHOU
MIPAKTUKE, TOTOBHOCTHU K YYaCTHUIO B MPAKTUYECKOUN NECATEIBHOCTH SKOJIOTHYECKON
HaIpaBJIEHHOCTH,

8) HeHHOCTH HAYYHOTO TIO3HAHUSI

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOHN MPAKTUKH, OCHOBAaHHOTO Ha JIHAJIOTe
KYJBbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW M YHWUTATEIBCKOM KYJIBTYPhl KakK CpeACTBa
B3aUMOJICHCTBUS MEXKIY JIFOJbMH U MMO3HAHUSI MUPA,;

NMOHWMaHUEe crenuukn OWONTOTUM Kak HayKd, OCO3HAHUS €€ poju B
GbopMHUpPOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JIOCTHOTO
npeACcTaBiIeHUs 00 OKpY)KalollleM MHUpPE KaK O €IMHCTBE IPHUPOJIbI, YelIOBEKa U
oOIecTBa, B TO3HAaHWU TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHUuU IpodieM
COXPAaHEHHUS TPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JUIsi COBPEMEHHOMN ITMBWJIM3AIIUU:
oOecrieueHus] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE IEPCIICKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTEH BhIXOJIa U3 TJI00ATBHBIX SKOJOTHUYECKUX MPOOIEeM U
o0ecrieueHusi  Tepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PEeCYypcoB W (OPMUPOBAHUIO HOBBIX CTaHJIApTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMUYECKUX 3HAHUM B IENIX
MOBBIIIEHUs OOIIEH KyJIbTypbl, €CTECTBEHHO-Hay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOW 4acTH (YHKIIMOHAIBHON T'PaMOTHOCTH oOydaromuxcs, GpopmupyeMon
IIPU U3Y4YSHUU OMOJIOTHH;

MMOHUMAHHUE CYIIHOCTH METOAOB MO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTHM UCIIOJb30BaTh IIOJIydaeMble 3HAHUS [JIs aHaldu3a U
O0OBSCHEHUS SBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOAAIINX B HEM WM3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIOUYCHHWS Ha OCHOBE HAy4YHBIX (DAKTOB U
VMMEIOIINUXCS JaHHBIX C LEIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB,;

CIIOCOOHOCTh CAMOCTOSITEILHO MCIIOJIb30BAaTh OHMOJIOTMYECKHUE 3HAHMUSA IS
perieHus mpo0eM B pealbHbIX )KU3HCHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOW JE€SATEIIbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO IESITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HENpephIBHOMY  OOpa3OBaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHMM No OuoIOrvM B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHS y4deOHOro mpemmera «buomorns»
BKJIIOYAIOT. 3HA4YUMMble M1 (OPMUPOBAHMS MHUPOBO33PEHHUS OOYYAIOIIUXCS
MEKIUCIUIUTMHAPHBIC (MEXIIPEIMETHbIC) OOIICHAYYHbIC MMOHSITHS, OTPAYKAIOIINE
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa H CchHeuu(uky MeTOJ0B TO3HaHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHsl, SBJICHHE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIieIOBaHWe,  HaONIOJICHUE,  HM3MEPEHHE,  OKCIEPHUMEHT W JIPYTHX),
YHHUBEpCAIbHBIC ydeOHbIe JedcTBUS (MO3HABaTeNbHBIC, KOMMYHHUKATHBHBIC,

pETYJISITUBHEIE), o0ecreunBaroue (dbopmupoBaHue (yHKUMOHAIBHOU
IPAMOTHOCTH Y  COIMAJIBHOM KOMIIETCHIIMM OOYydYarouIuxcsi, CHOCOOHOCTh
oOyuaroniuxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCLUIUIMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHMS W  YHUBEpPCAJIbHBIC Yy4eOHbIE JCHCTBUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHUKE.

MeranpeaMeTHbie pe3yJbTaTbl OCBOCHHS IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPAXKATh:

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMo3HABaTEeJbHBIMH
JIeiCTBUSIMU .

1) 6azoBble JJOrHYeCKHe TeiHCTBYS:

CaMOCTOSITeILHO  (OPMYJIMpOBaTh U aKTyaJIM3UpPOBaThH  MpoOiIemy,
paccmarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananm3a, CMHTE3a, CpaBHEHUS, KJIACCU(pHUKALIUN, 0000IIEHNUs), pPACKPhIBATh CMBICI
OHMOJIOTMYECKHX TMOHATHH (BBIAEIATh MX XapaKTepHbIE IMPU3HAKH, YCTaHABIUBATH
CBSI3H C IPYTUMH MTOHATUSAMH);

OMpEeNeNATh IeNu JCATEIbHOCTH, 3ajlaBasi MapamMeTpbl W KPUTEPUU HX
JOCTUXKEHUS, COOTHOCHUTH PE3YJIHTATHI AEATEIIBHOCTH C MOCTAaBICHHBIMU LIETISIMU;

UCITOJIH30BaTh OMOJIOTMYCCKHUE MOHATHUS JJIs1 OOBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOW MPUPO/IBI;

CTPOUTh JIOTHYECKHE pacCyiacHHus (MHIYKTHUBHBIC, JEAYKTHBHBIC, IIO
AHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B paccMaTpHBaEeMbIX
SBJICHUAX, (DOPMYJIMPOBATH BHIBOBI M 3aKTFOUCHUS,

MPUMEHSITh CXEMHO-MOJICIIbHbBIC CpencTBa JUTSI peICTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaxX, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBISIBICHHBIX B Pa3JIMYHBIX
MH(POPMAILIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIAH pEIICHUs MPOOJEeMbl ¢ YYETOM aHajan3a HUMEIOIUXCS
MaTepHAIbHBIX U HEMATEepUaJIbHBIX PECYPCOB,;

BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM AESITEIBHOCTH,;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBHUAX  PEaJbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TPU PEUICHUU )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4e€OHO-UCCIIeI0BATEIbCKON U MPOEKTHON JESTEIbHOCTH,
HaBbIKAMU  pa3pelieHus MpodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PELLIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB ITO3HAHUS;

UCIIOJIb30BaTh pPAa3JWYHbIE BUbl JEITEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HAHMSI, €ro HHTEpPHpeTalMH, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Y4€OHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3JaHUM YUEOHBIX U COLMAIBHBIX IIPOEKTOB;

(opMHUpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJ€Th HAYYHONU TEPMUHOJIOTHUEH,
KITIIOYEBBIMU TOHITHSIMHA U METOJIaMHU;

CTaBUTh W (opMynupoBaThb COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOMN
JESITEIbHOCTH U )KMU3HEHHBIX CUTYalUsIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJlM3UpoBaTh 3ajauy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HAaXOAUTh APTYMEHTHl IJis J0Ka3aTelnbCTBa
CBOMX YTBEPXKJCHHI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PELICHMUS,

aHaJIM3MpOBaTh IOJYYEHHbIE B XOJI€ PELICHUS 3aJauyd  pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh MX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LIEICHAIIPABICHHBIN MOMCK IEpEeHOCa CPEACTB U CIOCOOOB
JeMcTBUS B MPOPECCUOHANBHYIO CPENy;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENBHYI0 M NPAKTUYECKYIO 00JIacTh
KU3HEAESITENbHOCTH,;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX yUYEOHBIX NIPEIMETOB,;

BBIIBUTAaTh HOBBIE WJIEH, MpEAsiaraTb OPUTMHAIBHBIE MOAXOAbl U pPELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) pa6oTa ¢ mHpopManueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIUH (TEKCTE Y4eOHOTO
nocoOus, HAy4YHO-TIONMYJISAPHOM JIUTEpaType, OHOJOTMYECKUX CIOBapAX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHaIM3UpPOBATH



WH(GOPMAITUIO PAa3IMYHBIX BUIOB M (HOPM MPEACTABICHHS, KPUTUYCCKH OIICHHBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSTh PA3TMYHBIE METOJBI MPU TOUCKE U
otOope Ouonorndeckod mHpoOpManru, HEOOXOAUMOM NI BBINOTHEHUS YYEOHBIX
3ajad;

NpUOOPETaTh OIBIT MCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPy aKTUBHOTO MCITOJI30BAHUS PA3TUYHBIX
TTOMICKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMAaJbHYIO  (HOpMY  TIPEICTaBICHUSA
ounosornveckor uHMGOpMaIuu (cxeMbl, rpaduKu, AUArPaMMbl, TaOJIHUIbI, PUCYHKH
" JIpYTOE);

UCTIONBh30BaTh HAy4YHBIA S3BIK B KadecTBe CpeACTBa Mpu padoTe ¢
Ouonornyeckod HHPOpMALMEH. TMPUMEHATh XUMHYECKHE, (QU3NYECKHe U
MaTeMaTUYEeCKUe 3HAKW W CUMBOJBI, (Popmysbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCTOJBb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HATJISATHOCTH;

BJIaJ€Th  HABBIKAMM  pACMO3HaBaHUA M 3allUThl  MHGMOpMAINH,
uH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

Ogy1ajieHNe YHMBEPCAJbLHBIMH KOMMYHHKATUBHBIMHU 1€HCTBUAMM:

1) odmeHue:

OCYHIECTBIISITh KOMMYHHUKAIIMH BO BceX cepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOre WM JUCKYCCHH IO CYIIECTBY OOCY»maeMoi Tembl (YMEHHUE 3ajaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeiaraeMoi
3a/1ay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3MIIMN IPYrUX YYaCTHHKOB
JIMAJIoTa WK JUCKYCCHUH);

pacmo3HaBaTh HeBepOabHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAUYCHUE
COIMATIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(JIMKTBI U BECTH IIEPETOBOPHI;

BJQ/IETh PA3JIMYHBIMU CIIOCOOaMM OOILIEHUSI M B3aMMOJICUCTBHS, TTOHUMATh
HAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHUE K COOCCETHUKY
U B KOPPEKTHOU (popMe hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOUKY 3PEHHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAasl 1esITeJIbHOCTD!

MOHUMATh M HCIIOH30BaTh MPEUMYINECTBA KOMAaHIHONW M WHIWBHUIYaIbHOM
paboThI IPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MpPUMEHEHUS TPYIOBBIX (HOPM B3aMMOJICHCTBUSA NP PEIICHUN yueOHOM 3a1a4H;

BBIOWPATh TEMATHKy M METOJBl COBMECTHBIX JIEUCTBHH C yd€TOM O0OmUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YieHa KOJUICKTHBA,



NPUHUMATh II€IM  COBMECTHOM  JIEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATh ACUCTBUS MO €€ JOCTHKEHHUIO. COCTaBISATh IUJIaH JEHCTBUH,
pacupenensaTh poiau ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXKJAaTh pe3yJIbTaThI
COBMECTHOM padoThI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa M KaXJOTO y4YaCTHHKA KOMAaHJIbl B
001Ul pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM,;

npejyiaraTb HOBBIE IIPOEKTHI, OLEHHUBaTh UIEU C TMO3UIUHA HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSIBIISITH TBOPUYECTBO M BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OByajeHNe YHMBEPCAIbHBIMH PeryISITUBHBIMM 1eICTBUSIMU

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISIBICHUS NpoOJieM U UX
pEIIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BHIOWpAaTh Ha OCHOBE OWOJOTWYECKHX 3HAHWUW IIEJIEBHIE M CMBICIOBBIE
YCTAHOBKHM B CBOMX JICHCTBUSIX U MOCTYIKAaX MO OTHOUIEHUIO K YKUBOU MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYIKAIOIIHX;

CaMOCTOATENFHO OCYIIECTBIIATh MO3HABATEIBHYIO JESTEIbHOCT, BBISIBISTH
npoOJIeMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJ]la4yu B 00pa30BaTEIbHON
NEATeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENFHO COCTABJISITh IUJIaH pEIIeHHs M[poOJeMbl C  y4E€TOM
UMCIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUYTCHUH,

JaBaTh OLICHKY HOBBIM CUTYyallUsM,

pacuupsATh paMKy y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTCHUH,;

JIeNIaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeICHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO HIUPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHWUW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTelIbHBIN U
KYJbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb

J1aBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OILICHMBATh COOTBETCTBHUE PE3YJIbTATOB IENISIM,

BJIQJCTh HABBIKAMH  TIO3HABATEIBHOW  pEQUIEKCHHU  KaK  OCO3HAHHUS
COBEpIIaeMbIX JCHCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX PpPE3yJbTaTOB U
OCHOBAHMM, UCIHOJIb30BaTh MPUEMBI PEIIEKCUU NJis OLEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PEUICHUS;

yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMAThH PELIEHUS M0 HUX
CHUKEHUIO;



IPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpPH aHalIu3€ pe3yJbTaToB
NEeATEIIbHOCTH;

3) mpunsiTHE CedsI M IPYTUX:

OPUHUMATh Ce0sl, IOHUMAasl CBOU HEJOCTATKU U JIOCTOMHCTBA,

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYTMX INPU AaHAIU3€ PE3YJIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIMOKHU,

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMK JPYrOro YeI0BEKA.

NPEJMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbrarhl ocBoeHUs nporpammbel COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crieruduyeckue s yueOHoro npeamera «buomorus»
Hay4yHbIC 3HAHUS, YMEHUS U CIOCOOBI AEUCTBUN MO OCBOCHMIO, HUHTEPIPETAIIUH U
npeoOpa30BaHUIO 3HAHWUM, BUIBI JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS U
OPUMEHEHUIO 3HAHUN B Pa3jIMYHbIX YYEOHBIX CHUTyallUsX, & TaKXKe B pealbHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yJIbTaThI MPEJICTaBICHbI M0 TroJiaM 00yUYeHUsl.

[IpenMeTrHbIe pe3yabTaThl OCBOEHUSI ydeOHOro mpenmera «buomorus» ¢ 10
Kjacce NOJKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl E€CTECTBEHHbIX HayK, B (OPMHpPOBaAHHHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUPa M HAy4YHOTO MHMPOBO33PEHHs, O BKJIAJE POCCUUCKUX U
3apyO€KHbIX yY€HBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEpKAHHE OMOJIOTMYECKMX TEPMHHOB U TOHSTHIA:
KU3Hb, KJETKA, OpraHum3M, Meraboau3M (0OMEH BeIIeCTB M IpeBpaIlCHHE
DHEPTUM), ToMeocTas (caMoperyJisius), YpOBHEBas OPraHU3aIUs KHUBBIX CHCTEM,
CaMOBOCIIpOU3BeIcHUE (PETIPOYKIIHS), HACIEACTBEHHOCTh, H3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE H3Jlarath OHWOJIOTMYEeCKHEe TeopuH (KJIETOYHasi, XPOMOCOMHa,
MyTallMOHHAsl, LEHTPaJbHAs JOrMa MOJIEKYJApHOH Owuosioruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HMEHTpax MHOrooOpasus u
IPOUCXOXKJICHUST KyJIbTypHBIX pacTeHuii H. V. BaBuiosa), onpenensaTh rpaHUIIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJIAaMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIOICHUE U
ONMCAHNE XUBBIX CUCTEM, IIPOLIECCOB U SBJIICHUM, OpraHU3alUs U IIPOBEICHUE
OMOJOrMYECKOr0  3KCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOITYUYEHHBIX



pPe3yJbTaTOB, UCIOJIL30BAHHBIX HAYYHBIX TOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIACIATh CYLUIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILIECTB M MPEBpAEHUs] SHEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXEHHUS, WHIMBHUAYaJbHOIO PAa3BUTUS OpraHU3Ma
(onTOrenes);

yMEHUE TPUMEHATH IMOJTYYCHHbIC 3HAHUS 1 OOBSICHEHUS OMOIOTHUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NMPUHATUSA NPAKTUYECKUX PELICHUM B MOBCEIHEBHOU
KHU3HU C 1eNpl0 obecreueHus Oe30MacHOCTH CBOETO 3J0POBbS U 30POBbSA
OKPYXAaIOILUX JI0JeH, COOI0IEHHS] HOPM T'PaMOTHOI'O TTOBEICHUS B OKPY Karolen
OPUPOAHON cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUSL JOCTUXKEHUN
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTUH TUTSI paloHaIbHOTO
IPUPOAOIIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble TIEHETMYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIEIUICHHOE Haclel0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIMBAHMS JUIsS TpE/CKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATH JIa0OpAaTOPHbIE M MpakTUYECKHe paldoThl, COOIIOIATh
npaBuiia Ipu padbore ¢ yueOHBIM U JIa0OpaTOPHBIM 000pPY0BAHUEM,

yMEHHE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO COJAEPKAHMS, BKIIOYAIOU[YI0 [ICEBJIOHAYyYHbIE 3HAHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpelcTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIE
MaTepHualbl), STHUYECKUE AaCIEKThl COBPEMEHHBIX HCCJICIOBAHUNH B OWOJIOTHH,
MEIUIHE, OMOTEXHOJIOTUH;

YMEHHE CO03[aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN arnmapaT OHOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHHUS ydeOHoro mpeamera «buomorus» ¢ 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYyYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (HOPMHpPOBAHHHU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBAaTh COJEpP)KaHHE OHOJIOTMYECKHMX TEPMHUHOB U TOHSTHIL:
BUJI, TIOMYJISALNS, TeHOMOH I, 3BOIIOIMS, JABIKYIIHE CHIBI ((DaKTOPHI) IBOJIOINH,
IPHUCIOCOOJIEHHOCTh OPraHW3MOB, BHUI000pa30oBaHUE, SKOJIOTHYECKHE (PAKTOPBHI,



DKOCUCTEMa, TPOAYIEHTHI, KOHCYMEHTBHI, pEAYICHTHl, ICNH  IHUTaHWUS,
IKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHHE Wu3jaraTh OWOJOTHYECKHe Teopuu (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAsh TEOpPHUsS DBOJIOLHHU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apogpiieBoro cxoacrea K. M. bapa, uepenoBaHus TIIaBHBIX HAIPaBICHUA U
nyreit spomonmu A. H. CeseprioBa, ydenust o ouochepe B. 1. BepHanuckoro),
OTIpEENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,

YMEHHUE BJIaJIETh METOIaMU HAYYHOTO TMO3HAHUS B OMOJIOTHU: HAONIOCHUE H
OIMCAaHWE JYKUBBIX CHCTEM, IPOIIECCOB W SABJICHUH, OpPraHM3aIlus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIIBMIKEHHE  TUIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEXy HCCICyEeMbIMH BEIUYMHAMHU, OOBSICHEHHE IOTYYEHHBIX
pEe3yNbTaTOB, WCIIOJIB30BAaHHBIX HAYYHBIX TMOHITHH, TEOpPUHA W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHUE BBIIETATh CYIIECTBEHHBbIE MPU3HAKK CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSIHN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TPOIECCOB. HACIEACTBEHHOU
U3MEHUYMUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30oBaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJIOTMYECKUX (PAKTOpPOB HA OPraHuM3Mbl, IEpeHoca
BEIIECTB M TIOTOKA HDHEPTUM B DKOCHUCTEMAaxX, AHTPONOTECHHBIX HW3MEHEHWH B
AKOCHCTEMaxX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh TMOJyYCHHbIE 3HAHUS ISl OOBSICHEHMS] OMOJIOTHYECKHX
IIPOLIECCOB M SIBJICHHUM, JUIS NPUHATHSA NMPAKTUYECKUX PEIIEHUN B IOBCEIHEBHOMU
KHU3HU C IeNplo obecreueHns Oe30MacHOCTH CBOETO 3J0POBbS U 30POBbSA
OKPYXKAIOIUX JII0JIeH, COOJII0IEHUSI HOPM T'PaMOTHOT'O TIOBEICHUS B OKpY XKaromen
NPUPOAHON cpene, MOHMMaHWE HEOOXOMMMOCTH WCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJIs1 PAIIHOHATLHOTO TIPUPOAOIIONH30BAHNS,

YMEHHE peliaTh JJIEMEHTapHbIE OMOIOTUYECKUE 3a/1ayH, COCTABIATH CXEMBI
HepEeHOCa BEIIECCTB M YHEPTHU B IKOCUCTeMaXx (IICH MUTAHNUSA);

YMEHHUE BBINIOITHATh JIA0OPATOPHBIE W TpaKTU4YECKHe PabOThI, COOJII0IATH
npaBuia mpu padbote ¢ yueOHBIM U JIa0OpaTOPHBIM 000pPYOBAHUEM,

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMs, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpeJcTBa MacCOBOW WH(GOPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTtepuaibl),  pacCMaTpWBaTh  TJIOOANBHBIE  SKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

yMEHHE CO03/1aBaTb COOCTBEHHbIC IMHCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000mast OnosornuecKyro MHGOPMAIMIO U3 HECKOJbKHX HUCTOYHHUKOB, TPAMOTHO
UCIIOJTb30BaTh MOHATHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
HaumenoBaunue
Ne KomuuecTBO OCHOBHBIE BUIBI J€ATEIHLHOCTH
pa3/IeJIOB U TEM [IporpamMHOE conepkaHue
/i 94acoB 00yJaroIuXCs

yueOHOro MpeMeTa

Tema 1. BuoJsiorusi kKak Hayka

YKUBOM TIPUPOBI

npupoabl (HabroAeHNE,
AKCIIEPUMEHT, ONHUCaHUE,
U3MepeHHe, KiIaccupuKarus,
MOJICTUPOBAHKE, CTATUCTHUYECKAS
00paboTKa JIaHHBIX).

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBs3u OHOJI0TUH PackpbiBaTh cojiepKaHUE TEPMUHOB
HayK C OOIIECTBEHHBIMH, TEXHUYECKUMH Y IOHATUW: HAYYHOE MUPOBO33PEHHE,
U JPYTUMHU €CTECTBEHHBIMH HayKaMH, Hay4YHas KapTHHa Mupa, H&y‘—IHBIﬁ METOA,
dunocoduel, penuruen, STUKOH, TUII0TE3a, TCOPpHs, METOLBI
SCTETUKOM U MpaBoM. Posib 6rooruu MCCIICTOBAHNAL.
B (JOPMHUPOBAHUHU COBPEMEHHOW HAYyIHOM XapaxTepu3oBaTh GHONOTHIO KaK HayKy,
KapTuHBI MUpa. CructemMa OMOTOTHYECKUX ©C MECTO 1 pOIIb CpEH APYTHX
€CTECTBEHHBIX HaYK.

Hayx. [lepeuuncnsate pa3aenb OMOIOTUH
Aemoncmpayuu: B COOTBETCTBHE C 00bEKTAMHU H3yUCHUS.
Hopmpempi: 1. lapsun, I. Mennens, HaspiBaTe BaxXHEUIIME OTPACITH
H. K. Konbuos, Jix. Yorcon n @. Kpux. | 646 norymeckux snanmii n 3a7a4H,
Tabnuywvl u cxemvt. «MeTOIBI TO3HAHUS crosimue nepes Guonorueit XX b.
KUBOU MIPUPOIBI»

1.2 | Meroipl TO3HAHUS 1 MeTobl MO3HAHUS )KUBOU PackpsiBaTh cozepxaHre TEpPMUHOB

Y TIOHSTUM : HAYYHBI METO, METOJIbI
HCCJICTOBAHMUSL.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MO3HAHUS )KMBOU MIPUPO/IBI: HAOIIOIEHNE,
HKCIIEPUMEHT, ONUCAHUE, U3MEPECHUE,
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Jemoncmpauuu:

Tabauywl u cxemwvl: «<MeTOIBITIO3HAHUS
KUBOU MTPUPOJIBI».

Jlabopamophule u npakmuyeckue
paoomut.

[Ipaktuueckas padora Ne 1.
«Mcnonb30BaHUE pa3InUHbIX METOOB
MIPU U3YUYEHUH OUOJOTHUUECKUX
00BEKTOB»

KJaccudukaus, MoIeTMpoOBaHHe,
CTaTHCTHYECKasi 00pabOoTKa TaHHBIX

Utor

O 9acCoB II0 TEMC

2

Tema 2. 7KuBble cucTEeMbI M X OpPraHU3aIUsA

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYECHUE

1

JKusbie cuctembl (OMOCHUCTEMBI)
KaK MpeaMeT U3yUeHUs OMOJIOTHH,
OTnu4ane KUBBIX CUCTEM

OT HEOPTAaHWUYECKOU TIPUPOIBI.
CaoiicTBa OMOCUCTEM U UX
pa3zHooOpasue.

YPpOBHH OpraHu3anuu
OrocHCTEM: MOJIEKYJISIPHBIH,
OpPraHOWIHO-KJIETOYHBIH,
OpraHU3MEHHBIM,
TIOTYJISIIIMOHHO-BHTOBO,
3KOCHCTEMHBIN
(OMOreoIeHOTHYCCKHIA),
OounochepHbIii.

Haykwu, nzydaronime OMOCHCTEMBI
Ha pa3HBIX YPOBHSAX OPTraHU3AIINH.

PackpbiBaTh cofepxaHue TEPMUHOB

Y OHSTHH. CHCTEMA, OMOJIOrHYeCcKas
CUCTEMA, FJIEMEHTBI CHCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
0oOMEH BeIleCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIEICTBEHHOCTD,
WU3MEHUYNBOCTh, Pa3Ipa>kuMOCTh,
HYHEPro3aBUCUMOCTh, YPOBHHU
OpraHM3alMK XU3HU (OHOcHCTEM).
XapakTepu3oBaTh MPUHIUIIBI
OopraHu3anuyd OMOCUCTEM: OTKPBITOCTH,
BBICOKAs yNOPSAJOYEHHOCTD,
caMOperyJIsilius, HEPAPXUYHOCTD.
[lepeuncnaTe yHUBEPCAIBbHBIE CBOMCTBA
YKUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3JApaKuMOCTh, JBUKECHHUE,
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Jemoncmpauuu:

Tabauyel u cxemol: «OCHOBHBIE
IIPU3HAKHU )KU3HU», «YPOBHH
OpraHU3al1U KUBOU ITPUPOIBI».
Mogens monekynsl JJHK

roMeoCTas3, POCT U pa3BUTHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTb,
aBoIIOLIUS (IPUCTIOCOOIICHNE

K U3MEHSIOIIUMCS YCIIOBUSIM).
[IpuBOIUTH IPUMEPHI OHOCHCTEM
pPa3HOro YpOBHS OpraHU3alluu

Y CPaBHUBATH MPOSBIICHUS CBOMCTB
KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE IPOLIECCHI,
IpOTEKaoIue B ONOCUCTEMaXx !

0OMEH BEILECTB U MPEBpaALIEHUE
HHEPIHH, CAMOBOCIIPOU3BECHHUE,
CaMOpETyJIALNSA, Pa3BUTHE.

ColmroiaTh nmpaBusia 6€pexHOTro
OTHOIIEHUS K KUBOU TIPHPOJIC

HToro yacosB 1mo Teme

1

Tema 3. XuMnuyeckuii cCOCTaB U CTPOEHHE

KRJICTKH

3.1

XHUMHUYECKUI COCTaB
KieTku. Boma
Y MUHEPAJIbHBIE COJIU

1

XUMHYECKUN COCTAB KJIETKH.
XHAMHUYECKHUE DIIEMEHTHI:
MAaKpPO3JIEMEHThI, MUKPOJJIEMEHTHI.
Bopa n MunepanbHbIEe BENIECTBA.
@YHKIMH BOJbl U MUHEPAIBHBIX
BEILIECTB B KJleTke. [lognepxanue
OCMOTHYECKOT0 OasiaHca.
Jlemoncmpayuu:

Juaepammsr. «Pacupenenenue

XUMHYECKHUX BJICMECHTOB B HE)KHBOU

PackpbiBath comepxanne TEPMUHOB

Y TIOHSTHUI . DJIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPOJJICMEHTHI,
MUHEpaJIbHBIC BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JHIIOIb, BOJOPOIHBIC CBS3H;
rupoduIbHbIC U THAPOGOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €AMHCTBO YJIECMEHTHOTO
COCTaBa KakK OJHO U3 CBOMCTB >KUBOTO.
Pacripenensatb XUMHUYECKHE IIIEMEHTHI
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npupojie», «PacrnpeneineHne XuMU4eCKUxX
3JIEMEHTOB B )KUBOW MPUPOIE.

Tabauywvt u cxemsi: «llepuoguueckas
Ta0IUIAa XUMUYECKUX 3JIEMEHTOBY,
«CTpOECHUEMOJIEKYJIbI BOJIBI»

I10 rpyumamM B 3aBUCUMOCTHU

OT KOJIMYCCTBCHHOT'O IIPCACTABUTCIILCTBA
B OpraHu3Me,; XapakTepu30oBaTh pOJb
OTACIBbHBIX 3JICMCHTOB.

BEISBIATE CBS3b MCXKOY COCTAaBOM,
CTPOCHUCMMOJICKYJIbl XUMHUYCCKOI'O
COCAUHCHUA U €TI0 CI)YHKHI/IHMI/I B KJICTKC

3.2 | benku. Cocras u benku. CoctaB u cTpoeHue OEIKOB. PackpriBaTh conepxaHue TEPMUHOB
CTpoeHue OeJKOB AMMHOKHCIIOTHI — MOHOMEPHI OEITKOB. U TOHSTHI OETIKU, TOJTUMEPBI,
He3zamenumbie 1 3aMeHUMBIE MOHOMEPBI, aMUHOKHMCIIOTHI, ENTHIHAS
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIH CBSI3b, OJUMNENTH, IEHATYpPALIUSL.
COCTaB. YPOBHU CTPYKTYpPBbI OEIKOBOI XapakTepru3oBaTh OEJIKH KaK Kjacc
MOJIEKYJIbI (TIepBUYHAS, BTOPHYHAS, OpraHUYeCKUX COEUHEHUN;
TPETUYHAs U YCTBEPTHYHAS CTPYKTYypa). | KIACCH(PULIUPOBATH UX 110 CTPOCHHUIO
XHWMHUYECKHE CBOMCTBA OCIIKOB. (rmoOysasipHbIe U GUOPHILIAPHBIC OCTIKH),
buonornueckre pyHKIUN OEIKOB. IIEPEYUCIIATh U XapaKTePU30BaTh
Jemoncmpayuu:. byHKIIUU OEJIKOB
Tabnuyet u cxemor: «CTpoeHUe
MOJIEKYJIbI OeJIKa».
Obopyodosanue. CBETOBOH MUKPOCKOII,
MUKpOIpenapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpsiBaTh coaepkaHue TEPMUHOB
OHOJIOrMYECKHE KaTaJIn3aTOphl. Y TIOHATHUI: EepPMEHTHI, aKTUBHBIH IIEHTP,
KaTaJIn3aTophl Ctpoenue pepMeHTA: aKTHBHBIN LIEHTP, | CyOCTpaTHas CreLU(UIHOCT,

cyOcTpaTHas cienu@uIHOCTb.
Kodepmentsr. Butamunsbi.
Otnuuus pepmeHTOB

Ko(epMeHThI, OCNKU-aKTUBATOPHI
U OCJIKU-UHTHOUTOPBI.
VYka3bIBaTh OTJINYUS (DEPMEHTOB
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OT HEOPTAaHMYECKUX KaTaTu3aTOPOB.
Jemoncmpauuu:

Tabauywl u cxemst. «CTpocHHE
dbepmeHTa».

Obopyodosanue. 000pya0BaHUE

JUTSI TIPOBEJICHUST HAOMIOACHUH,
U3MEpPEHUM, HIKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuuecxkue
paoomeut.

Jlabopatopnas padota Ne 1. «M3yuenue
KaTaJIUTUYECKOU aKTUBHOCTH
depMeHTOB (Ha IpUMepe aMHJIa3bl

WIIA KaTaia3bl)»

OT HEOPraHWYECKHUX KaTaIU3aTOpOB.
OOBSICHATH POJIb PEPMEHTOB

B (D)YHKLIMOHMPOBAHUU JKUBBIX CUCTEM,
B [IPOMBIIIEHHOCTH, B MEAUIIMHE,

B IIOBCEIHEBHOM JKU3HH YEIOBEKa

3.4

YraeBoasl. JIlunuasl

VYrieBoabl: MOHOCaxapu bl (TJII0K03a,
pr003a 1 1e30KCUPH003a), JUCaXapHIbI
(caxapo3sa, J1akT03a) M MMOJIHCAXaPUIBI
(kpaxmaJ1, IJIMKOI'€H, LEJUTI0I03a).
buonoruueckre pyHKIUN yIiI€BOIOB.
JIMIK BT TPUTIULEPUIBI,
dbochomunuasl, CTEPOUIHI.

IMunpodunbHO-TUAPOGHOOHBIE CBOKCTBA.

buonorudeckue GyHKIMM JIATTHIOB.
CpaBHeHUe yrieBo10B, OETKOB

U JINMUO0B KaK UICTOYHUKOB SHEPIHUU.
Jemoncmpayuu:

Tabnuywl u cxemol. <YTICBOIBIY,
«JIummaer».

PackpbiBaTh conepikaHne TEPMUHOB

Y TIOHSITHIA . YTJIEBOIbI, MOHOCAXaPHU/IB,
JUcaxapuabl, OJMCaXapuIbl, TIHOK03a,
pubo3a, n1e30kcupud03a, caxaposa,
JIAKTO3a, MajJabTO03a, IEJUII0JI03a
(k;meTyaTka), KpaxMajl, TIIMKOTeH;
JUIHUIBI, TPUTIUICPHIBI (GKUPBI, Macia),
dbochoaunuabl, CTEPOUIHI.
XapakTepu3oBaTh YIJI€BO/IbI,

JIUIHIBI KaK KJIacC OPraHMYSCKUX
COCIUHCHU.

KnaccudunupoBaTs yrieBoabl U TUTTHIBI
110 CTPOCHUIO; TIEPEUHUCIIATh (PYHKITUN
YTIE€BOJOB U JIUIHIOB.
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Obopyodosanue. 000pyIOBaHHE
JUTSI IPOBEICHUST HAOJTI0ICHUH,
W3MEPEHUH, SKCIIEPUMEHTOB

CxeMaTHYeCKH U300pakaTh CTPOCHHE
MOJIEKYJ1 YTJIEBOAOB, JIUIIH/IOB

3.5 | HyknenHoBsie Hyxnennossie kucnorsl: [[HKu PHK. PackpeiBaTh coneprkaHne TEPMHUHOB
KUCIOThL. AT® Hykneoruapr — MOHOMEDHI Y TIOHSATUMN: TI€30KCUPUOOHYKIIEHHOBAS
HYKJIEMHOBBIX KHCIIOT. CTpoeHue kuciorta (JJHK), pubonykinenHoBas
u ¢pysakiuu JJTHK. Ctpoenne u pynkmuu | kucnora (PHK), Hykiaeorwu,
PHK. AT®: ctpoenue u pyHKIIHNH. MOJIUHYKJICOTUIHAS LIETTb
Jlemoncmpayuu: (MOMMHYKIICOTHT), KOMILIEMEHTAPHOCTb,
Iopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢yukuu [JHK (xpanenue u nepegaya
M. Yunkunc, P. @paHkiuH. HACJICJICTBEHHOW MH(GOPMAITUH); BUIBI
Tabnuysl u cxemol: PHK (undopmarimonHas, TpaHCIOpTHAS,
«Hyxneunosbie kucnotsl; JJHK», pubocomainbHasi); aneHo3uHTpudochar
«buocunTes 6enka», «CTpoeHune (AT®D), makposprudeckas CBs3b.
MoJieKysbl ATO». XapakTepu3upoBaTh HyKJIEUHOBBIE
Obopyoosanue: CBETOBOW MUKPOCKOTII, KHUCJIOTBI KAaK XUMHYECKUE COCTMHEHHUS
MUKpPOMpEnapaThl Y HOCUTEIIN HACJIEACTBEHHOU
uH(bOpMAaITUH.
OTmedaTh 0COOEHHOCTU CTPOCHHUS
MOJIEKYJT HyKJIenHOBBIX KucioT (JIHK,
PHK) u ATO.
CxeMaTtndecku u300paxkath CTpOEHUE
HYKJICOTUJOB, MOJIEKYJI HYKJIEMHOBBIX
kucinor, ATD
3.6 | UcTtopus u MeToIbI [{uTonorus — HayKa O KJIETKE. PackpsiBaTh conepkaHue TEPMUHOB

U3YYEHUs KIIETKH.
Kiterounas Teopus

Knerounas Teopusi — npumep
B3aUMOJICHCTBUS UJIeH U (DAKTOB

Y TIOHSITUI . KJIIETKA, IUTOJIOTHS;
pacKpbIBaTh COACPIKAHUE MOJTOKCHU I
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B HAy4YHOM MTO3HAHUU.
MeTobl u3yYeHUsl KJIETKH.
Jlemoncmpayuu:

Ilopmpempui:

A. Jlesenryk, P. I'yk, T. [lIBanH,

M. lIneiinex, K. bap, P. Bupxos.
Obopyodosanue. CBETOBOH MHUKPOCKOII,
MHUKPOTPENnapaTbl pACTUTEIbHbIX,
KUBOTHBIX HOAKTEPUAIIbHBIX KIIETOK;
PUCYHKH ¢ MUKpOQoOTOrpapusiMu
KJIETOK, TIOJTy4YE€HHBIE C TTOMOIIBIO
CBETOBOI'0 U 3JIEKTPOHHOI'0 MUKPOCKOIA

KJIETOYHOW TEOPHH.

[lepeuncnsaTh U XapakTepU30BaTh
OCHOBHBIE METO/IbI U3YUEHUS KIICTKU:
(mpuUroTOBIIEHHE CPE3OB,

OKpallliBaHUE, MUKPOCKOIIMPOBAHUE,
EHTpU(yTUPOBAHKE, KyJIbTUBUPOBAHHE
KJICTOK ¥ TKaHel)

3.7

Kierka
KaK IIeJIOCTHAas
JKHUBas CUCTEMA

KiieTka Kak 11e510cTHast ’KUBasi CUCTEMA.
OO01ue mpu3HaKy KJIETOK: 3aMKHYTasl
Hapy»kHas MeMOpaHa, Mmonekyisl [JJHK
KakK T€HETUYECKUI amnmapar, cucteMma
cuHTe3a Oenka. Tumbl KIeToK:
AYKApPUOTUYECKAsl U MPOKAPUOTHUYECKAS.
Oco06eHHOCTH CTPOEHUS
MIPOKAPUOTUYECKON KIIETKHU.

Kinerounas crenka 6akrepuil. CTpoenue
AyKapuOTHYECKOU KineTKH. OCHOBHBIE
OTJINYHUS PACTUTEIBHOU, )KUBOTHOM

u rpubHO# KieTku. [ToBepxHOCTHBIE
CTPYKTYpBI — KJIETOYHAs! CTEHKA,
TJIMKOKAJIUKC, UX (QYHKIIUH.
[Ina3maTuueckasmemOpaHna,

PackpbiBaTh cojepkaHie TCPMUHOB

Y TIOHSTHI: KJIETKH (3yKapruOTHYECKas,
IPOKAapPHOTHYECKas ), IUTa3MaTHYECKast
MeMmOpaHa (Tia3MaaeMmMa), TIIMKOKAIHKC,
TPAHCIIOPT BEIIeCTB (TAaCCUBHBIH,
aKTHUBHBIN), SHI0IUTO3 ((aromuros,
MUHOIIUTO3), SK30IUTO3, KJICTOUYHAS
CTEHKa, HYKJICOH/I.

CpaBHHBATh MEX1y COOOi
9YKAPUOTHYECKUE U TPOKAPUOTHUIECKUE
KJICTKH; OTMEYaTh CXOACTBO U A3
B CTPOCHHH KIJIETOK OaKTepui,
KUBOTHBIX, PACTCHHUI U TPHOOB
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€€ CBOMCTBA U (PYHKLIUH.
Jemoncmpauuu:

Ilopmpemui: A. JleBeHryk, P. I'yk,

T. [lIBann, M. IllneitneH, K. bap,

P. Bupxos.

Tabauysl u cxemol: «CTpoeHHE
AYKaPUOTUYECKOU KIETKU», «CTpoeHUE
KUBOTHOM KIIETKN», «CTpoeHUE
pacTUTENbHOU KIIeTKN», «CTpoeHHe
MPOKAPUOTUYECKOMN KIIETKH.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKPOTPENnapaTbl paCTUTEIbHBIX,
KUBOTHBIX M OAKTepUATIbHBIX KIIETOK

3.8

Crpoenue
AYKapUOTUYECKOU
KJIIETKH

[Muromnuiazma u ee OpraHouIbI.
OnHomeMOpaHHbIE OPTaHOUIBI KJIIETKH:
OIIC, anmapar ['onb1Ku, TU30COMBI.
[TonyaBTOHOMHBIE OpTaHOU/IbI KJIETKU:
MUTOXOHJIPUH, TTACTHUIBI.
[IpoucxoxaeHre MUTOXOHIPUIA

Y ractul. Bunbl miactus.
HememOpaHHbie OpraHouIbl KIETKU:
pUOOCOMBI, KJIETOUYHBINA IEHTP,
HEHTPHOJIU, PECHUUKH, )KTYTUKH.
OYHKIIMY OPTraHOUIOB KJIETKHU.
Bxurouenust. SAnpo — peryasaropHbIi
HeHTp kieTku. CTpoeHue saipa: saepHas
000J104Ka, KapuoIia3mMa, XpoMaTuH,

PackpwIBaTh cojepikaHue TEPMHUHOB

Y MIOHSATHIA: [IUTOILJIa3Ma, OPTaHOU/IBI,
supomiasmaruueckasceTs (DI1C),
anmapat ["oJIbJIKH, JTM30COMBI, BAKYOJIb,
MUTOXOH/IPHH, IJIACTH/IbI (XJIOPOILIACTHI,
XPOMOILIACTHI, JISHKOIUIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KICTOYHBIN
neHTp (IeHTpocoMa), PECHUYKH,
KT'YTUKH, BKITFOUCHHS, SJIPO, SACpHAs
000J104Ka, KapuoIlJla3Ma, XpOMaTHH,
STIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE 3YKAPUOTHICCKOM
KJICTKH 10 U300paKCHUSM

W Ha MHKpOIpenaparax;
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SIPBILIKO. XPOMOCOMBI. TpaHcriopT
BEILIECTB B KJIETKE.

Jemoncmpayuu:

Ilopmpempwi: A. JleBeHryk, P. I'yk,

T. [lIBann, M. Illneinex, K. bap,

P. Bupxos.

Tabauysr u cxemol: «CTpoeHne
AYKapUOTUYECKOU KIETKN», «CTpoeHue
KUBOTHOM KIIETKU», «CTpOoeHUE
pacTUTENbHOU KIETKU», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKH,
«CTpoeHue sipa KIETKU».
Obopyodosanue. CBETOBOH MHKPOCKOII,
MUKpPOTMpEnapaTbl PACTUTEIbHBIX U
KUBOTHBIX KIIETOK.

Jlabopamopnuie u npakmuueckue
paoomeur:

JIaGopaTtopHas padora Ne 2. «3yueHue
CTPOCHMUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OaxkTepuil MojJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpPOTpENnapaTax U X OMHCAHHE»

KJIaCCU(UIMPOBATH OPTaHOUIBI

B 3aBUCHUMOCTH OT OCOOCHHOCTEH UX
cTpoeHnus (oHOMEMOpaHHEIE,
JIByMeMOpaHHbIC, HeMeMOpaHHBIE);
OIMHMCHIBATHh (PYHKITUU KaXKIOTO
OpraHou/ia B KJIETKE.
XapakTepru3oBaTh KJIETOYHOE SIPO KaK
MECTO XpaHeHHUs, iepeaayu (yIBOCHHE
XPOMOCOM) U pean3aiun
(TpaHCKpHIIIINS) HACIIESICTBEHHON
uH(GOpMAIIH KIETKH.

[lepedncnsaTh M OMUCHIBATH KOMITOHEHTHI
a1pa 1 ux QyHKINH;

CxeMaTU4YHO M300pakaTh CTPOCHHE
PaCTUTENBHOW U JKUBOTHOW KJIETKH.
OOBSICHATH OMOJIOTUYECKOE 3HAUCHHE
TPaHCTIOPTA BEIIECTB B KJIETKE

Ntoro yacoB o teme 8

Tema 4. ’)KusHeaesiTeJIbHOCTDb KJIETKH

4.1 | OOMeH BemecTB. 2 OOMeEH BeIIeCTB, UK METa0O0IN3M. PackpbiBaTh coJiep>KaHME TEPMUHOB
[ImacTrueckuii Accummisanys (TUTaCTHISCKUH 0OMEH) Y TIOHSTHUI: OOMEH BEUIECTB U
ooMeH. DOTOCHHTE3. U TUCCUMUISAIHS (DHEPreTHUSCKHMA npeBpanicHue SHeprun (MeTadboIn3M),
XEeMOCHHTE3 0OMEH) — JIB€ CTOPOHBI SIMHOTO ACCUMMWJIALINSA, TUIACTUYECKUN OOMEH,
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nporecca Meradboiausma. Poib 3akoHOB
COXpaHEHUs BELECTBA U DHEPTUU

B MIOHUMaHUU MeTa0oau3Ma. THUIIbI
00OMEHa BEILECTB: aBTOTPO(HBII

u rerepotpodusiid. Pons pepmenton
B 0OMEHE BEILIECTB U MPEBpPALICHUU
sHepruu B KieTke. DoTocuHTes.
CaeToBast 1 TeMHOBasI (pa3bl
¢dorocunTesa. Peakuuu ¢potocunresa.
OddexTuBHOCTH POTOCHHTESA.
3naueHue (GOoTOCUHTE3a AJIs1 )KU3HU
Ha 3emiie. BiusHue ycinoBuii cpeabl
Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJIbTYPHBIX
PaCTEHUI.

XEeMOCHHTE3. XEMOCUHTE3UPYIOLINE
OakTepuu. 3HaYEHNE XEMOCHUHTE3a
JUIS JKA3HU Ha 3eMIIE.
Jemoncmpayuu:

llopmpempui: K. A. Tumupsizes.
Tabauywl u cxemwl: «XJIOPOIIACT,
«DOTOCUHTE3»

JTUCCUMUJISIIUS, SHEPTETUYECKUI OOMEH,
dbotocunTe3, GoTONINU3,
dbochopunupoBaHue, MePEHOCUNK
MIPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (hOTOCUHTES, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
daze.

BBISBIATE MPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXKTy MOTJIOIIEHUEM COJTHEUHON
DHEPTUU XJIOPODUIIOM U CHHTE30M
Mosiekyn AT,

CpaBHUBATh UCXOHBIC BEIICCTRA,
KOHEYHBIE MTPOJIYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIUN CBETOBOU

1 TeMHOBOH (pa3bl (hOTOCHHTE3A,
CpaBHUBaTh (HOTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUeHUE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HHA Ha 3eMIIe

4.2

DHEPreTUIeCKuit
oOMeH

DHepreTuueckuii 0OMeH B KIIETKE.
Pacmenienue BemecTB, BBIICICHHUS

U aKKyMYJIMPOBAHUE SYHEPTUHU B KIIETKE.
DraIbl HEPreTUYeCKOro oOMeHa.
['mukomm3. bpoxkeHuen ero BUbI.

PackpbiBath copepxaHue TEPMUHOB

U MOHSTHI: SHEPreTUYECKUIl OOMEH,
TJIUKOJIU3, MOJIOYHOKHCIIOE OpOXKEHNE,
CIIUPTOBOE OpOKEHHUE, OUOTOTUYECKOE
OKHCJIEHHUE, KJIETOYHOE JBIXaHMUE,
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Kucnoponnoe okucienue,

WJIN KJIETOYHOE JIBIXaHHE.
OxucnurensHoe GochopUInpoBaHHeE.
D¢ HEeKTUBHOCTH IHEPTETUUECKOTO
oOMeHa.

Jlemoncmpayuu:

Tabauyst u cxemvi. «TAMBITATAHAS,
«Metabonuzm», KMUTOXOHAPUS?,
«IHEPreTUYecKuii oOMeH»

TUCCUMMIISAIUS, (DEPMEHT.
XapakTepru3oBaTh OOMEH BEIIECTB

¥ IIpeBpalieHue YHeprun (MeTabom3Mm)
KaK OJHO UX CBOMICTB KHUBOTO.
[lepeuuncnsaTb 0COOEHHOCTH
IUTACTUYECKOTO ¥ DHEPIeTUYECKOTO
0oOMEHa B KJIETKE; YCTAHABJIMBATh
B3aMMOCBSI3b MKy HUMHU.

PaznuuaTh THIIBI 0OMEHA BELIECTB

B KJIETKE: aBTOTPO(PHBIN

U TeTepoTPOQPHBI.

OmnuceIBaTh 3TAIbl JHEPTETUIECKOTO
obmeHa (MOAroTOBUTEIbHBIHT,
OECKHCIOPOTHBIHM, KUCITOPO THBIH)

U CPaBHUBATH UX MEXIY COOOi.
XapakTepru30BaTh PEAKIIUH TIINKOIN3A,
OpO’KeHUs!, KIETOYHOT'O JIbIXaHuUS;
BBISIBJISITH IPUYMHHO-CIICICTBCHHBIE
CBSI3U MEXY IITMKOJIN30M, KIETOUYHBIM
JBIXaHUEM U CUHTE30M MOJIEKyn ATO.
CpaBHuBath 3P HEeKTHBHOCTD
OECKHUCIOPOIHOTO U KUCIOPOIHOTO
JTaIoB

4.3

buocunTes Gesnka

Peakiium MmatpuyHOTO CHUHTE3A.
I'enernyeckas uadopmanus u JJHK.
Peanuzauus renernyeckoil nHGoOpMaluuu
B KJIeTKe. | eHeTnueckuil KoJ Uero

PackpsiBath cojiep;kaHne TEPMUHOB
U IIOHIATHMN. T'€H, TEHETUUECKUUN KOJI,
MATPUYHBIN CUHTE3, TPAHCKPHIILIHS,
TPaHCJISIIMA, KOJAOH, aHTUKOJIOH,
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CBOMCTBA. TPaHCKPUIILUS — MATPUYHBIN
cunte3 PHK. Tpancnsuus — Onocunres
Oenka. DTarbl TPAHCISAIUH.
KoaupoBanneamunokucior. P

0JIb pUOOCOMB OMOCHHTE3€E OelKa.
Jlemoncmpayuu:

Ilopmpemwi: H.K. Konp1o0B.

Tabauywl u cxemor. «Ctpoenue JHK»,
«CTtpoeHue 1 PyHKIIMOHUPOBAHUE T€HA,
«Cwunres O6enka», «Pemmukanus [JHK»,
«['eneTnueckuii Kog».

Obopyodosanue. MOJIeNV- aNTUTUKAIIAN
«Y nBoenue JIHK u Tpanckpumnims»,
«buocunres Oenka»

pubocoma, IleHTpaIbHas J0TMa,
MOJIEKyJIIpHasi OMOIOTHS.

Omnpenensars CBONCTBA T€HETHYECKOTO
KoJia (TPHUILIETHOCTD, OTHO3HAYHOCTH,
BBIPOKJIEHHOCTh, YHUBEPCATBHOCTH,
HETIePEKPhIBAEMOCTb, HEMPEPHIBHOCT).
OmnwuchIBaTh ATAIBI peaTn3aIiu
HACJIEJICTBEHHON HHPOPMAITUH B KIIETKE.
CpaBHUBaTh PeaKLMM MaTPUYHOIO
cunrezamonekysn PHK u Genka B kinerke

4.4

Hekinerounsie
(bOpMBI )KU3HU —
BHPYCHI

HexkneTtounsie GOpMBI KU3HU — BUPYCHI.
Wcropust OTKpBITHS BUPYCOB

(O. N. iBaHOBCKHIA).

Oco0eHHOCTH CTPOEHUS U AKUZHEHHOTO
uKJa BUpycoB. bakTepuodarn.
bosnesnu pactenuid, )KUBOTHBIX

Y 9eTIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc ummyHoaeduuTa yenoBexa
(BUY) — Bo30yauTenpb

CIT1 Ia. O6paTHast TpaHCKPHUIIIHS,
peBepTa3a u MHTEerpasa.
[IpodunakTika pacrpocTpaHeHHs
BUPYCHBIX 3a00JICBaHUI.

PackpwiBaTh cojiepkaHne TEPMUHOB

Y TIOHSATHUI . BUPYC, BUPYCOJIOTHS,
Karcuj, 6akrepuodar, BUpyC
umMmyHoaedunmTa yenoseka (BIY),
OHKOT'CHHBIC BUPYCHI.
XapakTepru30BaTh BUPYCHI KaK
HEKJIETOUHYI0 (OpMY KU3HU;
0COOEHHOCTH CTPOEHUS

U )KU3HEEATETHHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN UK BUPYCOB
UMMYHO/Ie(pHUIINTA YEIOBEKA; pa3invaTh
Ha pucynkax BTM ((Bupyc TabaunoM
Mo3anKu), baktepuodar, BUY.
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Jemoncmpauuu:

Iopmpemuwi: J1. 1. UBaHOBCKHU.
Tabauywl u cxemol: «Bupycsi»,
«bakrepuodaru»; «CtpoeHue

1 ku3HeHHbIN Uk Bupyca CII1 ]a,
Oaktepuodara».

Obopyoosanue: MOJEIb CTPYKTYPHI
JIHK; MarautHas MoJieIb-anIuIMKaIys
«CTpOeHHUE KIICTKHA»

OO60CHOBBIBATH U COOJIOIATH MEPHI
npoUIaKTUKN PACTIPOCTPaHEHUS
BUPYCHBIX 3a00JI€BaHUIA
(pecrimpaTopHbI€e, KEMyTOTHO-
KHIIICYHbIS, KIICIICBOM dHIIC(aTHT,
BUY-unpexims)

Hroro yacoB no teme 6
Tema 5. PazmHoO:XeHMe W MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB
5.1 | XKu3HeHHbIN LUK 1 KneTounslil LUK, WIK )KU3HEHHBIA UK | PackpbIBaTh coJiepKaHUEe TEPMUHOB

KJIEeTKH. [{eneHue
KJICTKH. MuTO03

kierku. MaTepdasza u MuUTO3.
[Tpornecchl, mpoTekaromniye B uHTEpdase.
Pernukanust — peakiusi MaTpUIHOTO
cunrte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMIIITONAHBIA Y ranIouTHBINA
XPOMOCOMHBIE HA0OPBL. XPOMATHU/IBI.
[{uronornyeckre OCHOBBI PAa3MHOXKEHHUS
Y MHJIMBUIYaJIbHOTO Pa3BUTHS
OopraHu3MoB. JleneHue KIeTKu — MUTO3.
Craauu muto3a. [Iporieccsl,
MIPOUCXOJISAIINE HA PA3HBIX CTAIUIAX
MHUTO3a. brojornueckuii CMbICII MHUTO3a.
[Iporpammupyemasi TuOENIb KJIETKH —
arrornTo3.

Y IOHATHUN . KJIICTOYHBIN ITUKI,
uHTepdaza, peayIIuKaIs, XpOMOCOMa,
KapUOTHUII, TAIUIOUIHBIN, TUILIOUIHBIN
XPOMOCOMHBIN Ha0Op, XPOMaTHU/IHI,
MUTO3 €ro cTafauu: npodasa, meradasa,
anadasza, Tenodasa.

OnuceIBaTh KU3HESHHBIN ITUKJI KJIETKU,
MEPEUUCIIATh U XapaKTepHU30BaTh
MEPUOJIbI KIIETOYHOTO 1IUKJIA,
CpPaBHUBATh UX MEXKIY COOOM.

OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPTaHU3MOB, CPAaBHUBATH

XPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHUBATh CTaAUU MUTO3A.
Paznnuats Ha MUKponpenaparax
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Jemoncmpauuu:

Tabnuywl u cxemwvl. «KIICTOYHBIN ITUKIY,
«Permukanus [JHK», «Ctpoenue
XPOMOCOMBI», «KMHUTO3»; MarHUTHAs
MOeNb-alIuIuKaIus «JleneHue KIeTKu»,
moaens JIHK.

Obopydosanue. CBETOBOH MUKPOCKOIT U
MUKporpenapat «KapuokuHes B KJIETKax
KOpEIIIKa JTyKa».

Jlabopamopnule u npakmuueckue
paoomut

JlaGopartopnas padora Ne 3.
«HaOmronenne MUTO3a B KIIETKAX
KOHYHKA KOpeIlKa JTyKa Ha TOTOBBIX
MUKpOTIpenapaTax»

Y PUCYHKAaX CTaJUHA MUTO3A.
PackpbIBaTh OMOTOTMYECKUN CMBICT
MUTO3a

5.2

dopmsbl
Pa3MHOXKEHUSA
OpraHU3MOB

dopMbI pa3MHOKCHHS OPTaHU3MOB:
Oecmosoe u MoJI0BoE.

Bunbr 6ecrosnoro pa3sMHOXKEHHUS
JICICHUE HAJIBOE Y TTIOYKOBAHUE
OJTHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BET€TaTUBHOE
pa3MHOXKEHHE.

HckyccTBeHHOE KIIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYCHUE
JUTSICEJICKITUH.

[TosioBOE pa3sMHOXKEHUE, ETOOTIINYUSA
oT 0ecroJoro.

PackpbIBaTh coep:KaHHE TEPMUHOB
U TOHSTHI: pa3MHOXKEHHE, KJIOH,
HIOJIOBBIC KJICTKHU (raMeThl),
SUIEKIIETKA, CIEPMATO30M/ 1, 3UTOTa,
JIeNICHUE HAJIBOE, TOYKOBaHHE,
CHOpyJIALMs, parMeHTaLus,
BEreTaTMBHOE Pa3MHOKEHHE,
CEMEHHOE Pa3MHOKEHUE, OTbLICHHE,
JIBOWHOE OTLIOZIOTBOPEHHE, TIOJIOBBIC
JKeJIe3bl, CCMEHHUKH, SIMUHUKH,
OILJIOJIOTBOPEHHE (HApyKHOE,
BHYTPCHHEE).
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Jemoncmpauuu:

Tabauysl u cxemol: «POPMBI
Pa3MHOXKEHUS OPTAHU3MOBY, «J[BOWHOE
OILUIOJOTBOPEHUE YIBETKOBBIX
pacteHui», «/leienne KieTku
OakTepun», «BereraTuBHOE
Pa3MHOXKEHUE pacTeHUI», «CTpoeHue
ITOJIOBBIX KJIETOKY

XapakTepu3oBaTh 0COOCHHOCTH

Y 3Ha4YeHHe OeCIoIoro

1 TI0JIOBOT'O CIOCOOOB

Pa3MHOKEHUSI.

Brinenars Buasl OeCIionoro
Pa3MHOKEHUS; BBISIBIIATh B3aUMOCBSI3H
MeXIy opMaMu U criocodamu
Pa3MHOXKEHUS, U UX OMOJIOTHICCKUM
3HAYEHUEM.

Bragers mpuemamu BereTaTUBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX paCTCHUN
(Ha mpUMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIEC KIIETKHU:
STUIICKJICTKH, CTIEPMATO30HU/IbI;
BBIABIISITH OCOOEHHOCTH

HUXCTPOCHUS

5.3

Meiio3

Meiio3. Craguu metiosa. IIporeccsr,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
IToBenenne XxpoMOCOM B MeEHO3€.
Kpoccunrosep. buosmornueckuii CMbICIT
Y 3HAUYCHUE ME03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JlemeHNE KICTKI,
«Meio3».

Obopyoosanue. monens JJHK;
MarHuTHas MOJENb-aNIUINKALUs
«/lemenne KieTKn»

PackpbiBaTh copiepKaHre TEPMHUHOB

U OHSTHUN . MENO03, KOHBIOTAIIUS
XPOMOCOM, TIepeKpecT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepusoBaTh MeH03 Kak criocod
KJICTOYHOT'O ICJICHUS, OMMCHIBATE MEI03
10 CTaJMsIM; CPaBHUBATh CTA/IMU Mei03a
1 MHATO3Q.

PaznnyaTh Ha pUCyHKax CTaJIMu MENO03a;
pacKkpbIBaTh OMOJIOTUMYECKOE 3HAUCHUE
Meno3a
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5.4 | O6pazoBanue ["ameTorenes — mporecc 0opa3oBaHus PackpbiBath cofiepkaHre TEPMUHOB
U Pa3BUTHE MOJIOBBIX KJIETOK YKUBOTHBIX. Y IOHSITUI: raMETOT€HEe3, CIEPMAaTOreHE3,
MOJIOBBIX KJIETOK. [TonoBble kene3bl: CEMEHHUKH OOI'€HEe3, CIIEPMAaTO30M]l, AaKPOCOMA,
O11010TBOpPEHHE U auuHuKd. OOpa3oBaHUE U pa3BUTHE AWLEKIIETKA, TOAPHBIE TEIbLA.
MOJIOBBIX KJIETOK — raMeT (CriepMaTo3ouj, | XapakTepu3oBaTh OCOOCHHOCTH
SHIEKIIETKA) — CIIepMaTOreHe3 raMeToreHe3a y )KMBOTHBIX U €ro CTa/INuu;
u ooreHe3. OCOOEHHOCTH CTPOCHHUS MOJIOBBIE KJIETKH >KUBOTHBIX U ONUCHIBATH
AWLIEKIIETOK U CIIEPMAaTO30HU10B. IPOLIECC UX PA3BUTHSL.
OmnonorBopenue. [lapreHorenes. CpaBHUBATh CIEPMATOTe€HE3 U OOTCHE3.
Jlemoncmpayuu: OnuceIBaTh OIMIIOAOTBOPEHUE,
Tabnuywt u cxemor: «IIpsMoen HenpsiMoe | OMOIOIMYECKOE 3HAYCHHE
pa3BuTHe», «I'aMmeTorexes OIJIOJJOTBOPEHUS
y MJIEKOTIMTAIOIINXU YETOBEKa».
Obopyodosanue: Mmozaenb MeTada3zHoM
XpOMOCOMBI, MUKPOCKOTI,
MUKpornpenapathbl «CrepMaTo30U/Ibl
MJIEKOIIUTAIONIET0», «SNIeKIeTKa
MJIEKOTIUTAIOILIET 0.
Jlabopamopnuie u npakmuuecxkue
padomut.
Jlabopatopnas pabota Ne 4. «M3yuenue
CTPOEHHSI MTOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpoIpenaparax»
5.5 | UnnuBuayanpHOE WunuBunyanpHoe pa3BuTre (OHTOreHe3). | PackpbiBaTh cojepikaHue TEPMUHOB
pa3BUTHE OMOpHOHAIIBHOE PA3BUTHE U TIOHSITUIA: OHTOT'€HE3, SMOpPUOTeHe3,
OpPraHHU3MOB (amOpuorenes). Dramnbl SMOPHOHATIBHOTO | 3UT0TA, IPOOJIEHHUE, OIIACTOMEDHI,

Pa3BUTHS Y IIO3BOHOYHBIX JKHUBOTHBIX.

MopyJa, 6iactysa, 61acToleb,
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npoOJeHre, TaCTPYJISAINs, OpraHOTeHES.
[TocTamOproHanbHOE pa3BuTHE. THUIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL
npsiMoe, He MpsiMoe (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; (haKTOPHI, CTIOCOOHBIC
BBI3BIBaTh BPOKJICHHBIE YPOJICTBA.

Poct u pasButne pacrenuid. OHTOreHe3
IIBETKOBOT'O PaCTEHUS . CTPOCHUE CEMEHH,
CTaJuU Pa3BUTHSL.

Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIC CTaIUH
oHTOreHe3a», «IIpsMoe u HenmpsiMoe
pa3BuTHE», «J[BONHOE OTIJI0OIOTBOPEHHE
YUBETKOBBIX PACTEHUM»

ractpyina, Helpysa, OpraHOTeHe3;
3apOJIBITIICBBICITUCTKH . SKTOIEPMa,
Me30JIepMa, SHTOAEPMA;
OCTIMOPHOHAIIEHOE Pa3BUTHE: TIPSIMOC
U HerpsiMoe (JIMIMHOYHOE); MeTaMop(do3,
Meracropa, MHKPOCIIOPa, MbLUIBIIEBOE
3€pHO, CIIEPMUH, 3aPOABILIEBBIA MENIOK,
JIBOMHOE OILII0JIOTBOPEHHUE.
OnpenensTe 3Tanbl SMOPUOHATBHOTO
Pa3BUTHS XOPJAOBBIX HA CXEMax

U Mperaparax U ONMUChIBATh MPOIECCHI,
MIPOUCXOIAIINE HA KaXKIOM dTarle.
CpaBHHBAThH ITEPUOJIBI OHTOTCHE3A,
PSIMOE U HETIPAMOE (JIMIMHOYHOE)
MOCTAMOPHOHAIBHOE Pa3BUTHE,
3apOJIBIIIHN YEJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBSACHITH OMOJIOTHYECKOE 3HAUCHHE
pa3BUTHUS C METAMOP(O30M;
OTpHUIIATEIHHOE BIUSHUE aJTKOTOJIS,
HUKOTHHA U APYTHX T€PaTOTEHHBIX
(bakTOpOB Ha pa3BUTHUE 3aPO/IbIIIIA
YeJIOBEKa.

OnuchIBaTh MPOUECC IBOMHOTO
OTTOIOTBOPEHUS Y IIBETKOBBIX
pacTeHui

HToro yacosB 1mo Teme
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Tema 6. HacieAcTBEHHOCTh U H3MEHYNBOCTH OPraHU3MOB

6.1 | ['enernka — Hayka 1 [Ipenmer u 3a7a4M TEHETUKH. PackpsiBaTh coziepaHrue TEPMUHOB
O HACJIEACTBEHHOCTH Ponb nutonoruu u sSMOpHOIOTUN Y TIOHSATUI T€H, T€HOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHWU F€HETUKH. BKiias (beHOTHI, XpOMOCOMBI, aJIeNIbHBIE T€HbI
POCCHIICKUX 1 3apyOEKHBIX YUECHBIX (ayutenu), TOMO3UTOTA, TETEPO3UTOTA,
B pa3BUTHE FT€HETHKH. MeTOIbl TEHETHKH | JOMUHAHTHBIN NpU3HAK (TeH),
(rubpuoIorNYecKui, pelecCUBHBIN MpHU3HAK (T€H), YrcTas
UUTOr€HETUYECKHI, MOJIEKYJISIPHO- JUHUS, THOPUL.
TCHETHYECKHA). [TepeunciisiTh U XapakTepU30BaTh
OCHOBHBIE F'€HETUYECKHUE TOHATUS. METO/1bl FTEHETUKHU : THOPHUI0TOTHYECKUH,
['eneTnueckasi CHMBOJIMKA, UTOT€HETUYECKHM, MOJIEKYJISIPHO-
UCIIOJIb3YEMAsl B CXEMaX CKPEIIUBAHU. IF€HETUYECKHI, JIOMUHAHTHBIE
emoncmpayuu: Y PELIECCUBHBIE MPU3HAKU PACTEHU
llopmpemuwi: I'. Mennens, T. Mopras, Y )XUBOTHBIX.
H. 1. BaBusos, C. C. UeTBepuKoB, [Tos1b30BaThCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHUEN U CUMBOJINKOU
Obopyoosanue: MOIENb- AalTUTUKAIUS JUISl 3aTTUCU TEHOTUITUYECKUX CXEM
«MOHOrHOpUTHOE CKPEIIUBAHUEY, CKpEIIUBaHUS
repOapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIeI0BaHUS PackpriBaTh cojiep:kaHue TEPMUHOB
HACJICIOBAHUS MIPU3HAKOB, YCTAHOBJICHHbBIC Y TIOHSITHI: MOHOTHOPHUIHOE
IIPU3HAKOB. I'. Mennenem. MonorubpugHoe CKpelrBaHue, (EHOTUITUYECKHE
Mounorubpunnoe CKpeliuBaHue. 3aKOHEIMHO00pa3us IPYNIIbl, THOPUIOIOTMUECKUI METO/,
CKpEIlIMBaHUE ruOpHuI0B epBOTo NokoJyieHus. [IpaBuino | YuCThIe TUHUH, JOMUHUPOBAHUE TCHOB

JAOMHWHUPOBAHMUA. 3aKoH pacliCIlICHUA
ITPHU3HAKOB. I'unioTe3a YUCTOTHI raMeT.
ITonmHoen HenmoaHOE AOMHHHPOBAHUC.

(moJtHOE, HEMOJIHOE), PAaCHICIUICHNE
B IIOTOMCTBE.
OnuchIBaTh METOIUKY MPOBEICHHS
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Jemoncmpauuu:

Iopmpemuwi: I'. Mennens.

Tabauyst u cxemvt: «<MoOHOTHOpUIHOE
CKpELIMBAHUE U €r0 [IUTOT€HETUYECKasI
OCHOBa», «3aKOH PacCUICIUICHUS U €TO
IUTOr€HETUYECKAS] OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyoosatnue:

MOIeNIU-anTuIMKau «MoHOTHOpUIHOE
cKpemuBanue», «Henosnoe
JTOMHHHUpOBaHUE», repbapuii «I"opox
ITIOCEBHOM»

I'. MenaeneMonbITOB MO U3YYECHUIO
HACJICIOBAHUS OJTHOW Maphbl MPU3HAKOB
y ropoxa ImoCceBHOrO.

PackppiBaTh conep:kaHne 3aKOHOB
earMHO000pa3usi TMOPUJIOB ITEPBOTO
TIOKOJICHUS W 3aKOHA PACIIETUICHUSI.
OOBSICHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMBI MOHOTHOPHTHOTO
CKpeIIMBaHus1, OOBICHATH €T0
ITUTOJIOTHYECKUE OCHOBHI M peliaTh
TeHETHYECKHUE 3a]1a4u

HAa MOHOTHOPHIHOE CKpEIIUBAaHUC

6.3

JurubpuaHoe
CKpeIIUBaHUE.
3aK0H HE3aBUCHMOI'0O
HACJIeI0BaHHS
MIPU3HAKOB

JuruOpuaHoe ckperniuBanue. 3aKoH
HE3aBUCUMOTO HaCIIeIOBAHUS
npu3HakoB. [{uToreHeTnueckue OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMSI.
AHaNIM3UPYyOIIEe CKPEIIUBAHHUE.
Hcnonb3oBaHue aHaTU3UPYIOLIETO
CKpEIIMBAHUS JISl OTIPEICIICHHUS
re€HOTHUIIa OCOOH.

Jemoncmpayuu:

Iopmpemuwi: I'. Menaemnb.

Tabauyvl u cxemwr: «JlurudpuaHoe
ckpemuBanue», «l{uromornaeckue
OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.
Obopyodosanue. MOJIENb- ANIUTAKAIUS
«JlurnbpuIHOE CKpEITUBaHUE

PackpsiBath copgepxaHue TEPMHUHOB

Y TIOHSATHH : AUTHOPUIHOE CKpEelTBaHue,
aHAJIM3UPYIOIIEE CKPEIIMBAHUE.
OmnuceiBaTh ONBITEI I. Mennens

10 U3YYEHUIO HACIICIOBaHUS IBYX Map
IIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpeiBaTh cozepxaHue 3aKOHa
HE3aBUCHMOTOHACJIEJOBAHNS TPU3HAKOB.
[IpuMeHATh MATEMATUYECKUI pacueT

C MOMOIIBIO METOAA MEPEMHOKEHUSA
BEPOSTHOCTEN M 3aIIUCh C MOMOIIBIO
(EeHOTUITMYECKUX PAJTUKATIOB
paclIEIUICHUs] IPU3HAKOB Y TIOTOMKOB
10 (CHOTHUITY U TEHOTHITY.

3anuchIBaTh CXEMBI JTUTHOPHUIHOTO
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CKpEITUBaHUs, OOBICHSATH €T0
IIUTOJIOTUYECKHE OCHOBBI 1 peIiaTh
TEHETUYECKHE 3a/1a4M Ha TUTHOPUTHOE
CKpCILIUBAaHUE

6.4

CoermieHHoe
HaCJIEJOBAHHE
MIPU3HAKOB

CreruieHHOE HACJIeI0BaHHUE TIPU3HAKOB.
Pa6ota T. MopraHna 1o crermieHHOMY
HaCJIeI0BaHUIO0 TeHOB. HapymieHnue
CIETUICHHS TCHOB B PE3yJIbTaTe
KPOCCHHTOBepa. XpOMOCOMHas TeOpus
HACJIEJICTBEHHOCTH.

['eneTnueckue KapThl.
Jemoncmpayuu:

llopmpemuwi: T. Mopras.

Tabruyol u cxemol. «Meio3»,
«['eHeTHYECKHE KAPTHI PACTEHHH,
KUBOTHBIX U YEJIOBEKA»,
«B3anmogenicTBUE aJllIeAbHBIX TEHOB».
Obopyodosanue. MUKponpenapar
«Jlpo3oduna» (Hopma, myTanuu Gopmel
KPBUIBLEB U OKPACKH TeJa), MHKPOCKOTI,
MoJienb-antuinkanus «Ilepexpect
XpOMOCOM.

Jlabopamopniuie u npakmuueckue
paoomut.

Jlabopatopnas pabota Ne 5. «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO

U TUTHOPHUIHOTO CKPEITUBAHUS

PackpeiBaTh copepkaHue TEPMUHOB

U IOHATHUMN . CLIETUIECHHOE HACJI€JOBaHUE
MPU3HAKOB, PEKOMOWHAITNS TE€HOB,
TF€HETUYECKHUE KapThl XPOMOCOM,
MOpPraHuja.

Ha3piBaTh OCHOBHBIC MOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacieacTBeHHocTH T. Moprana;
pPacKpbIBaTh COJIEPIKAHUE PAOOTHI

T. Moprana 1o cuenjieHHOMY
HACJIEIOBAaHUIO T€HOB U ITPUYUHBI
HapyLICHHS CUCIICHUS ME¥XK/1y T€HAMMU.
3annchIBaTh CXEMbI CKPEIIMBAHUS

IIPY CLIETUIEHHOM HACJICIOBAHUH,
O0OBSICHATH MPUUNHBI PEKOMOUHAIIUH
TE€HOB, ONPEIEIISITh YACIIO TPYII
CLECIJICHUSI TEHOB; pelllaTh TCHETUYECKUE
3aJauM Ha CIICIJIEHHOE HacJeJ0BaHNE
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y Ip0o30(HIIBI HA TOTOBBIX

MUKpOIIpenapaTax»
6.5 | ['eneruka noa. I'eneTuka nomna. XpoMoCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB
HacnenoBanue OIpeeNIeHHE 10J1a. AyTOCOMBI Y TIOHATHI: XPOMOCOMHBIN HAa0Op,
IIPU3HAKOB, Y TIOJIOBBIE XPOMOCOMBIL. ['OMOraMeTHbIe | @yTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C IT0JI0OM Y T€TEPOraMeTHbIE OPTAHU3MBI. TOMOI'aMETHBIN MOJI, FETEPOraMeTHbBIN
HacnenoBanue npu3HakoB, CHEIUIEHHBIX | [TOJI, CUEIUIEHHOE C IT0JIOM HacJIeI0BaHUE
C TIOJIOM. NPU3HAKOB.
Jemoncmpayuu: OOBACHATH ITUTOJOTUYECKHE OCHOBBI
Ilopmpemur: I'. Mengens, T. MopraH, XPOMOCOMHOI'0 MEXaHM3Ma OIPEIEIEHUS
H.!A. BaBuios. 110J1a Y Pa3jIU4YHBIX OPTaHU3MOB.
Tabauywvl u cxemsr: «['eHeTHKa M0Ia», CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEA0BAHUS, HACJIeI0BaHUs IPU3HAKOB, CLEIJIEHHBIX
CLIEIJIEHHOTO C MONIoM», «KapnoTunsl Y HE CLEIUICHHBIX crioyioM. Pemars
YeJI0BEKA U JKMBOTHBIX» TEHETUYECKUE 3a/1a4l Ha HACJIEIOBAaHHE
CLICTUICHHBIX C I10JIOM MPU3HAKOB
6.6 | I3MeHYnBOCTb. W3meHunBOCTh. Buabl N3MEHUNBOCTH: PackpsIBaTh copepkaHne TEPMUHOB
Henacnencrsennas HEHACJIEJICTBEHHAs U HACIEACTBEHHAS. Y TIOHSATHI: ”3MEHYUBOCTD,
U3MEHYUBOCTD Ponb cpensl B HEHACIECTBEHHON HACJIEICTBEHHAs! U3MEHUYNBOCTD,

M3MEHYMBOCTH. XapAKTEPUCTUKA
MOIU(PUKAIIMOHHON N3MEHUUBOCTH.
BapuanunoHHbIi psx M BapuallOHHAas
kpuBas. Hopma peakiuu npusHaka.
KonnuecTBeHHBIEC Y KAUECTBEHHBIC
MPU3HAKU U UX HOpMA PEAKIIUH.
CroiicTrBamo 1M (pUKAITMOHHON
W3MEHUYMBOCTH.

HEHACJIeICTBEHHAs! U3BMEHUYHUBOCTb,
MOU(UKAMOHHAS U3MEHYUBOCTb,
BapUALMOHHBIN PsiJl, BApHAHTA,
BapuallMOHHAs KpHBas, MPU3HAK,
HOpMa peaKklrH, KOJIMYECTBEHHbIE
Y KaYECTBEHHBIE IIPU3HAKH.
KnaccuduimpoBaTh BUIbI
M3MEHUYHUBOCTU U BBISIBIISITH UX
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Jemoncmpauuu:

Tabauyel u cxemol: «Bunbl
U3MEHYUBOCTU», «MoaudukanmoHHast
U3MEHUYUBOCTH.

Jlabopamopnuie u npakmuuecxkue
paoomut.

JlabopatopHas pabota Ne 6. «3ydyeHue
MOIU(PUKAITMOHHON N3MEHUNBOCTH,
OCTPOEHUE BaPUAIIMOHHOIO PsiJia

Y BapUallMOHHOW KPUBOM»

OMOJIOrHYECKHE OCOOEHHOCTH.
[lepeuncisaTe cBOWCTBA
MOAU(PUKAITMOHHOW U3MEHUUBOCTHU

1 OOBICHATH €€ 3HAaUCHHUE

JUTSl OPraHU3MOB.

PasnnyaTh KOIM4YeCcTBEHHBIE

Y Kaue€CTBEHHbIC IPU3HAKHU; CTPOUTH
BApUALIMOHHBIN PsiJl, BAPUALIMOHHYIO
KPUBYIO, BBIUYUCIISITh CPEJIHEE 3HAUCHHUE
MpU3HaKa

6.7

Hacnencrsennas
N3MEHYNBOCTH

HacnencrBenHasi, WM reHOTUIIMYECKas
M3MEHYNBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Mei03 U I0JIOBOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHUYMBOCTH. MyTannonHas
M3MEHYHUBOCTb.

Knaccudukarus MyTanuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTra 1 MpUYUHBI My TAIUN.
MyTtareHsbie GaKkTOpHI.

3aKOH TOMOJIOTHYECKHUX PSJIOB

B HACJIEACTBEHHOM N3MEHUYMBOCTH
H. . BaBuiioBa. Buesinepnas
HaCJIeACTBEHHOCTh U U3MEHUYMBOCTb.
Jemoncmpayuu:

Ilopmpemuwi: I'. ne ®pus, H. 1. BaBuios.

Tabnuyel u cxemor: «MyTallMOHHAs

PackpbiBaTh cofiep;KaHuE TEPMUHOB
U TIOHSITUH . HACJICICTBCHHAS
M3MEHYNBOCTH, KOMOMHATUBHAS
M3MEHUYMBOCTh, MyTallUOHHAS
W3MEHYMBOCTh, MYTaHT, MYTAllUN:
T€HHbIC, XPOMOCOMHBIE, T€HOMHBIE;

MMOJIMIITION AW, aHCYIUIONAWS, MYTaI CHEI.

XapakTepu3oBaTh HACIEACTBEHHYIO
W3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIJIOB

B HACJICJICTBEHHON N3MEHUMBOCTH

H. 1. BaBmiioBa u 0OBSICHATH €ro
3HAYEHHEJI OMOJIOTMU U CEJIEKIIUH.
KnaccudunmpoBars MyTaiuu: reHHbIE,
XPOMOCOMHBI€, TEHOMHBIE U IPUBOIUTH
MIpUMEPBI MYyTAaIUH.

OOBACHATh NPUYMHBI BOBHUKHOBEHUS
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W3MEHYUBOCTH.

Obopyodosanue. MUKPOCKOII,
MUKponpenapat «/Ipozoduia» (Hopma,
MyTaruu GOPMBI KPBUTBEB B OKpacKa
TEJIa); KOMHATHBIC PACTCHHS C TIECTPOM
OKPACKOM JIUCTHEB.

Jlabopamopnuie u npakmuueckue
paoomeut.

Jlabopatopnas pabora Ne 7. «Ananus
MyTaIui y 1po30(UIIbl Ha TOTOBBIX
MUKpOIIperapaTax»

MyTaIui, poib (PaKTOPOB-MyTareHoOB.
CpaBHUBaATh BHUJIbI MYTAIUM; BBISBIISTH
MIPUYMHBI HACJIEACTBEHHOM
W3MEHYMBOCTH, UCTOYHUKU MyTareHOB
B OKpy»karoliei cpee (KOCBEHHO).
XapakTepu3oBaTh BHESICPHYIO
HACJICJICTBEHHOCTh M N3MEHUYMBOCTD

6.8

['emeTnka yejgoBeka

I'enetuka yenoseka. Kapuorun
yeJIoBeKa.

OCHOBHBIC METO/IbI TCHETUKH YSJIOBEKA.!
reHeaJIOrn4eCcKuil, OJTM3HEIOBLIH,
[IUTOTE€HETUYECKNI, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOe onpeiesIieHHe TeHOTUTA!
MOJIHOTEHOMHOE CEKBEHUPOBaHUE,
TEHOTUIIUPOBAHUE, B TOM YHCIIC

¢ nomobto ITI[P-ananu3a.
Hacnencrennsle 3a00eBanust
YyeJI0BeKa: reHHbIE 00JIE3HH, O0JIE3HU

C HACJICJICTBEHHOM
MPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. ComaTuyeckue

Y TeHEPATUBHBIC MYTallUH.

PackpbiBaTh co/iepKaHME TEPMUHOB

Y TIOHSITUI . KAPUOTHI YETOBEKA,
ATOTCHETUUCSCKUN METOI,
re€HEAIOrMYECKU METO/T, POJOCIOBHBIE,
OJIM3HEIIOBBIM METOJ, HACICICTBEHHEIC
Oone3Hu. (MOHOTECHHBIC,

C HACJICICTBEHHOM
MIPEAPACTIOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TeHETHICCKOES
KOHCYJIbTUPOBAHUE.

[TepeuncnsaTb 0COOEHHOCTH U3YICHUS
T€HETHKH YEJI0BEKA; MPUBOAUTH
IIpUMeEpPBI HACJICACTBEHHBIX O0JIe3HEeH
YeJI0BEKA, XapaKTePU30BaTh METObI UX
poHIaKTUKH; 00OCHOBBIBAThH 3HAUCHHUE
MEIUKO-TEHETHUECKOT O
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CtBomnoBbie KJIeTKH. [IpuHIMTIBI
3I0pPOBOTO 00pa3a *KU3HH, TUATHOCTHUKH,
PO UIAKTUKY U JICUEHUS TEHETUYECKHUX
Oosie3Hell. MeIuKO-TeHETUYECKOE
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUITMHCKON TeHETHKHU

B IIPEIOTBPAIICHUN U JICUCHUHU
TEHETUYECKUX 3a00JI€BaHMI YeIOBEKA.
Jemoncmpauyuu:

Tabnuywvl u cxemor: «HacnemoBanue
pe3yc-dpakropa», «['eHeTnka rpynn
KPOBH».

Jlabopamopnuie u npakmuueckue
paoomut.

[Tpaktuueckas pabora Ne 2.
«COCTaBJICHHE U AaHAJIN3 POJIOCIOBHBIX
YeJioBeKa»

KOHCYJIbTUPOBaHUSI.
BbIsIBIIATE U CpaBHUBATH MEXY COO0M
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKU
4eJI0BeKa.

CocCTaBIsITh ¥ AHAIU3UPOBATH
POIOCIIOBHBIE YEJIOBEKA

Htoro yacoB no teme 8
Tema /. Cesiekunsi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenekuus kak HayKa 1 Cenekius Kak HayKa U Iporiecc. PackpwiBath comepxkaHue TEPMHUHOB

U TIPOLECC

3apOoKIEHHUE CEJIEKIIUU U JOMECTUKALUS.
Yuenue H. 1. BaBuinosa o nuenTpax
MHOT000pa3us U MPOUCXOKIACHUS
KYJBTYPHBIX PACTCHUHU.

L{eHTpBI TPOUCXOKACHUS JOMAITHUX
YKABOTHBIX.

Copr, nopoaa, mraMmm.

Y TIOHATHI: CEJIEKIHUs, COPT, MOPOAa,
ITaMM, JOMECTUKALIUS,

WY OJOMAallHUBAaHUE, IEHTPbI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX PAaCTEHUU

U KUBOTHBIX, THOpUAN3ALINS,
UCKYCCTBEHHBIN OTOOP.




Jemoncmpauuu:

Ilopmpemuwi: H. 1. BaBunos.
Tabauywl u cxemo: Kapta «L{eHTpHI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIbTYpHBIXpacTeHUN», «I[1opoabl
JOMAaIIHUX )KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTEHUW.
Obopyoosanue. MyISKH TIII0I0B

U KOPHEIUIOA0B AUKUX (HOpM U
KyJIbTYPHBIX COPTOB PACTCHUH;
repbapuit «CenbCKOX03SIUCTBECHHBIC
pacTeHUs»

HasbiBaTh U CpaBHMBATH OCHOBHBIC
ATaIbl PA3BUTUS CEICKITUU.

N3narate yyenue H. 1. BaBuiosa

0 LIEHTPaX MPOUCXOKJICHUS KYIbTYPHBIX
pacTeHUi; pa3auyaTh HEHTPHI Ha KapTe
MHpa, CBSI3bIBATh UX MECTOIOJIOKECHHE
C 0Yaramu BO3HHUKHOBEHUS IPEBHENIITNX
IUBUJIN3ALUH.

CpaBHUBaTh cOpTa KYJIbTYPHBIX
pacTeHU, MOPOJIbI JOMAITHUX
YKUBOTHBIX U UX JTUKUX ITPEKOB.
OneHuBaTh POJIb CEICKIUU

B 00€CIIeUeHUH MTPOI0BOJIBLCTBEHHOM
0E€301aCHOCTH YEJIOBEUYECTBA

1.2

Metonasl n
JIOCTHKCHUS
CEJIEKIIMU PACTEHUN
U JKUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUH.
MaccoBblii 1 UHAUBUAYAIbHBIA OTOOPHI
B CEJICKLINH PACTEHUU U KUBOTHBIX.
OneHka sKcTepbepa.
bIM3KOpOACTBEHHOE CKPEILIBAHUE —
uHOpUAMHT. YucTas TuHUS.
CkpenmBaHnue YACTHIX JIMHUM.
I'eTeposuc, uiu rudpuaHas cuma.
HepoxcTBeHHOE CKpelMBaHNE —
aytOpuauur. OtaneHHas
ruOpuaAn3aLys U eeycrexu.
HckyccTBEHHBIM MyTareHes3 U Moiay4eHne
HOJIMIUIOUJIOB. JIOCTHIKEHUS CENEKLUN

PackpeiBaTh comep:xkaHue TEPMUHOB

Y TIOHSTHI: HCKYCCTBEHHBIN 0TOOD,
MacCOBBII 0TOOP, UHIUBUAYATbHBINI
0oT0O0p, IKCTEpPhEp, OJIUZKOPOJCTBEHHOE
CKpEIIMBAaHUE, YUCTAsl JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKPEIIMBAHUE,
VCKYCCTBEHHBIN MyTareHes,
nonuronibl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOTro

Y MHUBHUYaJIbHOTO), BUIBI
ruOpuan3auu (OJTM3KOPOACTBCHHON

Y OTJAJICHHO), CIIOCOOBI TOTyYCHHS
TOJIUIUIOUIOB.
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pAaCTEHUH, J)KUBOTHBIX
MMHKPOOPraHU3MOB.
Jemoncmpauuu:

llopmpemui: . B. MuuypuH,

I'. 1. Kapneuenko, M. @. 1BaHOB.
Tabauywl u cxemsr: «OTHanEHHAS
rubpuanzanus», «<PaboTel akajgeMuka
M. ®@. BanoBa», «Ilonummonaus».
Obopyodosanue. MyJIsSDKU TUIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUMH.
Jlabopamophule u npakmuueckue
paoomeur:

Okckypcusa «OCHOBHbBIE METO/IbI U
JOCTHKEHUS CEJICKIIMU PACTCHUM U
’KUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIMIO,
IUIEeMEHHYI0 depmy,
COPTOUCIIBITATEILHBIN Y4aCTOK

WM TETUTMYHOE XO35HCTBO)

[IpuBOAUTE IPUMEPHI TOCTUKEHUN
CEJIEKIIMH PACTECHUN U )KUBOTHBIX

7.3

buorexnonorusa
KakK OTpaciib
IIPOU3BOJICTBA

buorexnonorus KaK oTpacib
IpOU3BOJCTBA. [ €HHAsT MHKEHEPHSL.
Oranbl co3nanua pekomOouHanTHOM JJTHK
U TPAHCTEHHBIX OpraHu3MoB. KilerouHas
nHXeHepus. Kirlerounble KyJIbTypBbl.
MUKpPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuid. Knonnposanue
BBICOKOIIPOAYKTUBHBIX

PackpsiBaTh coliepaHuE TEPMHUHOB

Y TIOHATHUMN: OMOTEXHOJIOTHsI, KJIETOUHAS
WH)KEHEpUsl, TeHHASIMHKEHEPUS,
KJIOHUPOBAHHE, TPAHCTECHHbBIE
opranusmsl, [ MO (reHeTnuecku
MOJM(PHUIIMPOBAHHBIC OPTaHU3MBbI).
XapakTepuszoBaTh OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOACTBA, OCHOBHBIE
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CEIIbCKOXO03SCTBEHHBIX OpraHnu3MOB.

DKOJOTUYECKHE U ATUIECKUE TPOOIIEMBI.

I'MO - reneruyecku
MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvt. «OOBEKTHI
onoTexHoIoruu», «KjerouHnpie
KYJbTYPhI U KIIOHUPOBAHUEY,
«KoHcTpyupoBaHuEer MepeHOC reHoB,
XpPOMOCOM>»

MOCTHKEHHUSI OMOTEXHOJIOTHU B 00JIaCTH
MIPOMBITIUICHHOCTH, CETHCKOTO X03UCTBA
1 MEIULINHEL.

[lepeuncnsaTe U XapakTepU30BaThH
OCHOBHBIEMETO/IBI U JTOCTHIKECHUS
OMOWHKCHEPUH.

OOCyX1aTh SKOJIOTUIECKUE

U OTUYECKHE aCTIEKThI HEKOTOPHIX
HUCCIeN0BaHUI B 00J1acTh
OMOTeXHOIOTHN (KIIOHHUPOBAHMS,
HCKYCCTBEHHOT'O OILIOJIOTBOPEHUS,
HaIIPaBJICHHOT0 U3MEHEHHUS TeHOMA

U CO3/IaHus TPAHCTEHHBIX OPraHU3MOB)

HToro yacos 1o Teme 3
PesepBHoe Bpemst 1
OBILIEE KOJIMYECTBO 34
YACOB 110 ITPOI'PAMME
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11 KJIIACC

HaumenoBanue
pas3zesioB U TeM
y4eOHOro mpeameTa

No
/i

KomuuectBO
4acoB

[IporpammHOE conepxanue

OCHOBHBIE BUIBI JCATCIIBHOCTH
00yJarOIUXCSI

Tema 1. DBOJIOLHUOHHAA OMOJIOTUSA

1.1 | DBoarOIUA U METOIBI

€€ U3y4YECHUs

1

[IpennochuUiKu BOZHUKHOBEHUS
SBOJIOLMOHHOU TEOPUH. DBOJIFOLIMOHHAS
TEOPHS U €€ MECTO B OMOJIOTHH.
Brnusnue 3BONIOIMOHHON TEOpUH

Ha pa3BUTHE OMOJIOTHU U APYTUXHAYK.
CBuzieTenbCTBa YBOJIOIHH.
[TaneonTonornueckue:
MOCJIEI0BATEILHOCTh MOSIBIICHUS BUOB
B MAJICOHTOJIOTUYECKOM JIETOIMCH,
nepexo/iHbIe (YOPMBI.
buoreorpaduueckue: cxoncTso

u paznuune dayH udiop MaTEpPUKOB
U OCTPOBOB. DMOPHOJIOTMYECKUE:
CXOJICTBaM Pa3INIMs IMOPHOHOB Pa3HBIX
BHJIOB MO3BOHOYHBIX.
CpaBHUTETBHO-aHATOMHYECKHE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
pPyAMMEHTAPHBIE OpPTaHbl, ATABU3MBI.
MonexkynspHO-OUOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJICICTBEHHOCTH U OCHOBHBIX

PackpriBaTh cojepkaHie TEPMUHOB
Y TTOHSTHUI . BOJTIOINS, TIEPEXOTHBIC
(dhopMbI, PUIOreHETHUESCKUE PSIBI,
BUJIBI-DHIEMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOJIBIIIEBOTO CXOJICTBA,
OMOreHeTUYEeCKUH 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIUMEHTAPHBIE OPTaHBbI,
aTaBU3MBL.

[lepedncnsaTh OCHOBHBIC 3TAITBI PA3BUTHUS
ABOJTIOIIMOHHON TEOPHHU.
XapakTepru30BaTh CBUACTECIHCTBA
HBOJIIOIMH . TIAJICOHTOJIOTHYECKHE,
ounoreorpaduyeckue,
IMOPHUOIIOTUIECKUEC, CPABHUTEILHO-
aHATOMMYECKHE, MOJIEKYIISIPHO-
OMOXMMHUYECKHE.

[IpuBOIUTE TIPUMEPHI ITEPEXOTHBIX
dbopM opraHu3MoB, PUIOTEHETUUECKUX
PSIOB.

[TpuBoaUTE HOPMYIUPOBKU 3aKOHOB
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METaOOMUYECKUX TYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwr: K. Jlunnen, X. b. Jlamapk,
Y. JlapsuH, B. O. KoBaneBckuii,

K. M. bap, 2. I'ekkenb, @. Mrosep.
Tabnuywl u cxemol. «Pazputne
OpraHUYecKOro Mupa Ha 3emJe»,
penbedHbIe TAOTUIBI «3apOIbIIIN
MO3BOHOYHBIX JKMBOTHBIX»,
«ApXEONTEPUKC.

Obopyoosanue: Ouoreorpaduueckas
KapTa MUpa; KOJUIeKuss «DopMbl
COXPAHHOCTHU MCKOTIAEMBIX KUBOTHBIX
Y PaCTEHUI»; BJIaJKHbIE MTPEapaThbl
«Pa3Butne Hacekomoro», «Pa3zpurue

JISATYILIKA»

OMOreHETHYECKOTO U 3apOIBIIICBOTO
CXOJICTBa

1.2

Uctopus pa3Butus
MPEACTABICHUIN
00 PBOJIOINH

OBonmonronHas Teopust Y. JlapBuHa.
[TpeanochuUTKN BOSHUKHOBEHUS
napBUHU3MA. [|BIDKYIIINE CHTTBI
3BOJIIOLMHA BUJIOB 110 /[apBUHY
(M30BITOYHOE Pa3MHOXKEHHUE

IpU OTPAaHUYEHHOCTU PECYpPCOB,
HEOTpeeIeHHAs] N3MEHUYUBOCTH,
Oopb0a 3a CyIecTBOBaHHUE,
€CTEeCTBEHHBII 0TOOD).

CunTernueckas TCOPHUS DBOJIIOIUN

PackpbiBaTh cojiepsKaHE TEPMUHOB

U TIOHSITUM . CHCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu30oBaTb OCHOBHBIE
SBOJIIOIMOHHBIC UCH, KOHIICTIIIUHN

1 TEOPUH, CPAaBHUBATH B3IJISbIHA BU/T
u sBomtonuto K. Jlunnes, JK.b. Jlamapxka,
Y. JlapBuHa.

OuenuBars Bkiaj JInHHEs B pa3BUTHE
CHUCTEMATHKU U OOBSICHATDH MPUHITAIIBI

57



(CTD) 1 ee OCHOBHBICTIOIOKCHUS.
Jemoncmpayuu:

Ilopmpemwr: K. JIunnei, X. b. Jlamapk,
Y. J{apsu=.

Tabauyvt u cxemor: «Ilomymnsium»,
«Kapra-cxema mapupyra nyTemeCcTBUs
Y. JapBuna», «®@opmbl 60pHObBI

3a CylecTBOBaHUE», «EcTecTBeHHbIN
ot0op», «“MHOro00Opa3ue COpToB
pactenuii», «MHorooOpasue moposa
KUBOTHBIX»

OMHApHON HOMEHKJIATYPHI.
XapakTepu30oBaTh COAEPIKAHUE

Y 3HaYEHHE IBOJKOLUOHHON KOHILIENIUN
K. b. Jlamapxka.

OueHuBaTh €CTECTBEHHO-HAYYHbBIC

U COLMAIBHO-DKOHOMHUYECKHE
IIPEANOCHUIKY BO3ZHUKHOBEHUS
HBOMIONMOHHON Teopun Y. [lapBuHna.
PackpeiBaTh coziepkaHue 3BOIOLMOHHON
teopunY. /lapBuHa; cpaBHUBATH
HEONPEACIECHHYIO U ONIPENEIICHHYIO
M3MEHYUBOCTh, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, PopmMbI OOPHOBI
3a CYILIECTBOBAHHUE.

OnuceIBaTh MOJIOKEHUSI CHHTETUYECKON
teopuu 3Bosroruu (CTD) u 0OBACHSITH
€€ 3HauYCHHUE UIIONOJIOrUuHU

1.3

Bun: xpurepun u
CTPYKTYpaA.
[Tonynsums kak Kak
3JIEMEHTApHAA
€IMHNIA BHUJIA

Mukpossosronus. [lomymnsamnus kak
€IMHHIIABUIA U SBOJIIOLHM.
Jemoncmpayuu:

Tabauysr u cxemor: «llomynsum»,
«MyTalmoHHas U3MEHYHUBOCTb.
Obopydosanue. MUKPOCKOII,
MHUKponpenapaT «/Ipozoduia» (HopMma,
MyTalK POPMBIKPBUILEB U OKPACKH
TeJa), Moeb-amuInkanus «[lepekpect
XPOMOCOM.

PackpsiBaTh conepkaHne TEPMUHOB

Y TIOHSATUN :MUKPOIBOJIIOLMS, BU/L,
KpUTEPUHU BUA, apeal, MOMyJIsIus,
reHoOH/, MyTaIlui, KOMOUHAIINU
T€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATHUYECKYIO €IUHUILY

U 1IEJIOCTHYHO OMOJIOTHYECKYIO CHCTEMY.
Brigensate kputepuu Buaa

(Mopdomornueckuii, PU3UOIOrHUCCKHUIA,
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Jlabopamopnuie u npakmuuecxkue
paoomeur.

Jlabopatopnas pabora Ne 1. «CpaBHeHHE
BHJIOB 110 MOP(OJIOTHIECKOMY
KPUTCPUIO»

OMOXUMUYECKHH, TEHETUUECKUH,
IKOJIOTHUYECKUH, reorpaduyeckii)

Y IPUMEHSTh KPUTEPUH JJIST OITUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOMYJISINIO KaK
CTPYKTYPHYIOCIUHUILY BUJIA U
SBOJIIOLHH.

OnuceIBaTh MOMYJISIIIUIO IO OCHOBHBIM
MOoKa3aTeNsiM. COCTaB, CTPYKTypa

1.4 | JIBrKyIr€e CUITbI JBwkyiue cuibl (pakTopbl) 3BOIIOIMK | PackpbIBaTh CoJiepyKaHUE TEPMUHOB
(3;meMeHTapHbIC BHJIOB B IpUpoJe. MyTraimoHHbIN Y TIOHSTHI: KOMOMHATHUBHAS
(akTOpPBI) IBOTIOIIHH poliecc ¥ KOMOWHATUBHAS M3MEHUYMBOCTh, MyTallM1, MYTAI[1OHHBIN
VU3MEHUYHMBOCTH. [lonyAIIMOHHbBIE BOJIHBI | TPOLIECC, MOMYJIALMOHHBIEC BOJIHBI,
u apeid renoB. M3omsmus u murpanus. | apeiid reHoB, U30JSALUS, MUTPAIUH,
Jlemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbIE
Tabauywl u cxemvl: «JIBUKYINE CUITBI (haKTOpBI ABOJIIOIMH. MYyTallUOHHBIN
ABOJIIOLIAN» Mpoiiecc, KOMOMHATUBHAS
M3MEHYMBOCTb, TOMYJISIHUOHHBIE BOJIHBI,
Ipeiid reHoB, N30SI, MUTPALIHS.
YcraHaBauBaTh NPUUYMHHO-
CJIEZICTBEHHBIE CBSI3U MEXIY
MEXaHU3MOM M PE3YJbTaTOM JACHCTBUSA
JBYOKYIIUX CHIT (DJIEMEHTapHBIX
(aKTOPOB) IBOJIOIMH
1.5 | EctecTBenHbIi 0TOOD EctecTBennsIit 0TO0p — Hampassitonuii | PackpeiBaTh copepkaHue TEPMUHOB

U ero GopMel

(axTop IBONIOLNY.
@opMBbI €CTECTBEHHOT00TOOpA.

Y TIOHSTHUM . €CTECTBEHHBIN 0TOOD,
O0opb0a 3a CyllecTBOBaHHUE.
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Jlemoncmpayuu:
Tabnuywl u cxemol. «EcTecTBEHHBIN
ot6op», «boprba 3a cymecTBoBaHHE

OnuceiBaTh MEXaHU3M JIEUCTBUS
€CTECTBEHHOr 0 0TOOpA.
XapakTepru3oBath ()OPMbI €CTECTBEHHOTO
oroopa (ABWKYIIMH, CTAOMIN3HPYFOIINHT,
JTU3PYNTUBHBIN) U CPABHUBATH UX MEXTY
co00H.

XapaktepusoBarb 00ps0y

3a CyIIECTBOBAaHUE U CPABHHUBATH €€
BUIbI (MEXKBUI0BAsl, BHYTPHBHI0BaS,
00oprOa c HeOJAroNpPUATHBIMU
(akTOpamMu BHEIIHEH CPE/IbI)

1.6

Pe3ynbrarsl
ABOJIIOLIUU:
PUCTIOCOO0TEHHOCTh
OpraHW3MOB U
BUI000pa30BaHue

[Tprcnoco0aeHHOCTh OPraHu3MOB
KaK pe3yJsibTat 3Bostonun. [Ipumepnr
IPUCTIOCOOJIEHN Y OPraHU3MOB.
ApomMop$03bl U UIUOATATITALINH.
Bunu Bunoobpazopanue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BH1000pa3oBaHusl: reorpaduaeckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabauywl u cxemoi:
«[TprcmocobIeHHOCTh OpraHU3MOBY,
«["eorpaduueckoe BU1000pa3oBaHKE,
«IKOJIOrMYECKOE BUI000PA30BAHUED.
Obopyoosanue:

KosuteKIus «[IpruMephl 3auTHBIX
PUCTIOCOOJIEHUH Y )KUBOTHBIX»,

PackpbIBath conmepikaHie TEPMUHOB

1 TTOHSATHH .IIPUCTIOCOOJICHHOCTD,
TIOKPOBUTEIIbCTBEHHAS U
npeaocTeperaroias okpacka,
MacCKHpPOBKa, BUI000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBECHHUS
MPUCIIOCOOJICHUI Y OPraHU3MOB.
BBISBIIATE 110 M300pakeHUSIM, Ha KUBBIX
1 (PMKCUPOBAHHBIX Mpernaparax mpuMepbl
MPUCITIOCOOICHHOCTH PAaCcTEHUH

U KUBOTHBIX K YCJIOBHSIMCPEIbI
OOUTaHUs, TOKA3bIBATh OTHOCUTEIIHHYIO
11EJ€CO00Pa3HOCTh MPUCTIOCOOTICHHUIA.
XapakTepu3oBaTh CIOCOObI

¥ MEXaHU3MbI BUI000pa30BaHUS;
OIMCHIBATh U CPABHUBATH OCHOBHBIE
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KOJUTEKIIUS HACEKOMBIX C Pa3IMYHBIMU
TUIIAMU OKPacKku; HaOOop IJI0I0B

U CEeMsIH.

Jlabopamopnuie u npakmuueckue
paoomeur:

Jlaboparopnas pabota Ne 2. «Onucanue
IIPHUCIIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCHUTEIHHOTO XapaKTepa»

(hOpMBI APKOJIOTHIECKOTO
1 TeorpapuIecKoroBu1000pa30BaHMs

1.7

Hamnpasnenus u mytu
MAaKpOABOIIOIUH

Maxkpo3BOTHOLIHS.

®opMbl IBOJIIOIUU: (PUTIETUYECKAS,
JTMBEPreHTHAsl, KOHBEPre€HTHA,
napayienbHas. HeoOpatumocTsb
sBosonuu. [Ipoucxoxnenue

OT HECIEeUATU3UPOBAHHBIX

MPEJIKOB.

[Iporpeccupytorias crienaan3aims.
AnanTuBHas paguaIusl.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBepros.
Tabauywl u cxemol: «ApoMop}o3bI»,
«Mauoamanrarmmm», «O0mas
JereHepanus».

Obopyodosanue: monenb «OCHOBHBIC
HAIPABJICHUSI SBOJIIOLUN»; 00beMHas
Mojelb «CTpoeHHe roJIOBHOTO MO3Ta
MO3BOHOYHBIX»

PackpbiBath conepikaHre TEPMHUHOB

Y TTIOHSTHUN:MaKPOIBOJTIOIHS, GUITOTEHES,
OMOJIOTHYECKUI TTPOTPECC U perpecc,
apoMopdo3, uanoaaanraius, ooast
JeTeHepalys, aJanTuBHAS pagraliusl.
XapakTepu3oBaTh (POPMbI IBOTIOIHH.
BoisiBiiATE apomMopd o3kl

U UANOAJIaNTalliy ypacTeHUN

Y )KUBOTHBIX.

CpaBHuBaTh OMONOTWYECKUI IMporpecc
u Ouosioruueckuit perpecc, apomopdos,
UIM0aanTalluio U OOIIYIO
JIETeHEPALIHIO.

BbISIBIIATE B3aMMOCBSI3H MEKY MTYTAMHU
Y HATIPABJICHUSMU DBOJFOITUN

Y PACTE€HUN U KUBOTHBIX

Hroro yacoB mo teme
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Tema 2. Bo3HNKHOBeHME U pa3BUTHE KU3HU HA 3emiie

2.1 | VcTopus xu3HU

Ha 3eMJIC 1 METObI
€€ U3YUECHHUSI.
I'unoressl
MIPOUCXOKICHUS
’KM3HH Ha 3eMiie

2

JloHay4dHbIE MpeICTaBICHUS

0 3apoKAeHuM Xu3Hu. HayuHbie
TUIIOTE3bI BO3HUKHOBEHUS KU3HU

Ha 3emuie: aOMoreHe3 UIMaHCIePMHUSI.
XHUMHUYECKas YBOJIIOIUS.
AOHOTeHHBIN CUHTE3 OPTaHUYECKUX
BEIIIECTB N3HEOPTaHUYECKUX.
DKCIEepUMEHTAILHOE TOATBEPKIACHUE
XUMHYECKOU IBOJIIOLIIH.

HavanbHbie 3Tanbl OMOJIOTHYSCKON
sBomoruu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHWE NPOTOKJIETKHU.
[TepBbie KJIETKU U UX IBOJIOIHA.

D opMUpPOBAHUE OCHOBHBIX TPYIIII
JKMBBIX OPTaHU3MOB.
Jemoncmpayuu:

Ilopmpempui:

®. Penwu, JI. [Tactep, C. Muep,

A. U. Onapumn, I'. FOpu.

Tabnuywl u cxemvt. «BO3HUKHOBEHHE
COJIHEYHOU CUCTEMBIY,

«Pa3BUTHE OPraHUYECKOTO MUPA»,
«PacturenpHas knerka», <« KuBoTHas
KieTka», «lIpokapuornueckas
KJICTKa»

PackpriBaTh coaep:kaHue TEPMUHOB

Y MTOHATUN : KpeallMOHU3M, aOMOTeHE3,
BUTAJIN3M, MTAHCIIEPMUSI, OMOTI033,
KoalepBaThl, IPOOMOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METObI U3yUCHHUS
MCTOPUYECKOTO MPOILIOr0 3€MIIH.
[lepeuyucnsiTb OCHOBHBIC JTaIlb
XUMUYECKON MOMOJIOTUYECKOU
HBOJIIOIIHH.

N3narath cojepxaHue runoTe3 U Teopui
BO3HUKHOBEHUS KU3HU HA 3eMJie
(kpearoHn3Ma, CaMOIIPOU3BOJIBHOTO
3apOoKACHHS (CIIOHTAHHOTO),
nancrepmuu, runore3sl PHK-mupa).
OmnuceiBats dkcniepuMenTsl C. Musepa
u . FOpu no noay4eHuto opraHn4ecKux
BEIIIECTB U3 HEOPTAHUYECKUX MTYTEM
a0MOTeHHOr0 CUHTE3a
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2.2

OCHOBHBI€ dTaIIbI
9BOJIIOLIUHU
OpraHUYeCKOro MHpa
Ha 3emMJie, pa3BUTHE
KU3HH T10 3paM 1
nepuoiamM

Pa3BuTHe xxu3Hu Ha 3eMIie 1o 3pam

u nepuogam. Karapxei. Apxeickas

Y IpoTepo3oickas 3psl. [laneo3orickas
Jpa U ee NepuoJibl: KeMOPUHCKUH,
OpPIOBHUKCKHH, CUITYpPHUNCKHU,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKUH.

Mes030iicKas 3pa U €€ NEPUOAbL:
TPUACOBBIN, FOPCKUH, MEJIOBOM.
Kaitno3zorickas 3pa u ee nepuoasl:
MMaJICOT€HOBLIN, HEOT'€HOBBIH,
AHTPOIIOT€HOBBIMN.

XapaKTepUCTUKA KIIMMATa

Y T€0JIOTUYECKHX MporeccoB. OCHOBHbIE
3Tarbl 3BOJIIOLIHUYU PACTUTEIIBHOTO U
KUBOTHOTO MUpPa. ApoMop(do3bI

y pacTeHuM U )KkUBOTHBIX. [losBIIeHNE,
paciBeT U BBIMUPAHUE TPYIIT AKUBBIX
OpPraHU3MOB.

Jemoncmpayuu:

Tabauysl u cxemol: «Pa3BuTHe
OPraHU4YEeCKOTrO MUPA»,
reOXpOHOJIOTHYECKas TaOIHIIa,
KoJUIeKIUs «DopMbl COXpaHHOCTH
MCKOIIA€MbIX )KUBOTHBIX I PACTCHUI».
Jlabopamopnule u npakmuyeckue
paoomut:

PackpsiBath copepkanue TEPMUHOB
Y MIOHATHUM: 30H, 3pa, NEPUOL,
apoMop( 0356, HIHOAATITAIIHH.
3HaTh MOCIEA0BATEIILHOCTH JOHOB:
KaTapxeu, apxeu, mpoTepo3oHu,
banepo3oii; ap: apxerckas,
IIPOTEPO30MCKasl, NIaJIe030MCKasl,
M€3030MCKasi, KAMHO30MCKasl; IEPUOJIOB:
KEeMOPHUICKUM, OPIOBUKCKHUH,
CUJTyPUICKUH, IEBOHCKUH,
KaMEHHOYT OJIbHBIMN, IEPMCKHH,
TPUACOBBIMN, OPCKHU, MEJIOBOM,
MMaJICOT€HOBBIM U HEOT€HOBBIH,
AHTPONOT€HOBBI.

XapaxkTepuzoBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUU OPraHUYECKOr0 MUpa

10 3paM 1 IEPUOJaM I'€0JIOTUUECKOM
HCTOPHWH; ITAIbl PA3BUTHS
PACTUTEIILHOIO U ’KUBOTHOTO MUPA.
Brienuts rinaBHbie apoMopdo3bl
PacTEHUN U )KUBOTHBIX.

CpaBHUBaTh MeX]1y OO0
MPEJICTABUTEIICH CHUCTEMATUYECKUX
T'PYIIIT OPraHU3MOB, BBISIBJISITH YEPThI
YCJIOKHEHUS U TPUCIIOCOOJIEHHOCTH
K YCJIOBUSIM KU3HU
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[Tpaktuueckas padota Ne 1. «M3yuenue
MCKOIA€MbIX OCTAaTKOB PacTE€HUM

Y JKUBOTHBIX B KOJUICKIHSIX.
DKcKypeust «IBONIOLUS
OpraHUYeCcKOro MUpa Ha 3emie»

(B ecTecTBEeHHO-HAYYHBIN
WINKPACBETUCCKUN My3eii)

2.3 | CoBpeMeHHas Cucrema opraHM4eCKOro MUpa Kak PackpbiBaTh copepkaHie TEPMUHOB
cucreMa oTpakeHue 3BOMOLnU. OCHOBHBIE Y IIOHSTHI . CHCTEMaTHKa, UCKYCCTBEHHAS
OpPTaHHYECKOTO MUPA CHCTEMAaTUYECKHE TPYIIbI OPIaHU3MOB. | U €CTECTBEHHAs Kilaccu(uKanus,

Jlemoncmpayuu. OnHapHasi HOMEHKJIATypa, IPUHITUTT
Tabauywvt u cxemol: «CoBpeMeHHas MEePapXUIHOCTH.
CHUCTEMa OPraHUYECKOTO MHPa» XapakTepru30oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO0 MHpa
2.4 | DBOIIONUS YeIOBEKa DBOJIIOIMS YeTOBeKa. AHTPOMOIOTHS PackpbIBath cojiep)kaHue TEPMHUHOB

(aaTpomorenes)

KaK Hayka. PazButne npeacraBiieHui
0 IIPOMCXOKJECHUU YeJIoBEKa. MeTo bl
u3y4yeHus anTponorexnesa. CxoacTaa
Y pa3JIM4uys 4eJIOBEKA U )KUBOTHBIX.

Cucrematnyeckoe Moja0KeHHUE YeI0BEKa.

Jemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabauywl u cxemol. «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHUS
YesoBeKa M 4eJI0BEKOOOPa3HbIX
00€e3bsIH».

Obopydosanue: cienku

Y TIOHSITUI : aHTPOTOJIOT U4,
AHTPOIIOI€HE3, YEIOBEK PAa3yMHBIN
(Homo sapiens), npsMoxoxaeHue,
BTOpAsi CUTHAJIbHASI CUCTEMA.
[lepeuncnsaTe 3aJa4u AaHTPOIOJIOTUH,
ATaIbICTAHOBJICHUS U PA3BUTUS
MPEACTABICHUM O TPOUCXOKICHUN
YeJIOBEKa.

N3naratb OCHOBHBIE IMOJIOKECHUS
teopuu Y. /[apBrHA, KPUTUYECKHU
OILICHUBATh HEHAYYHYIOWH(OPMAIIUIO
O IPOMCXOXKICHUU YEJIOBEKA.
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WIMU300paKEHUsI KAMEHHBIX OpYIHi
NIEpPBOOBITHOTO YEJIOBEKA: KaMHHU-
qorepsl, pyouna, ckpebdiia

3HATh CUCTEMATHUECKOE TTOJI0KCHHE
Bua HOMO sapiens, mepeunciisiTh ero
MOpP( 0JIOT0-aHATOMUYIECKUE TIPU3HAKU
pasHoro ypoBHs (THII, KJ1acc, 0TS

u Jap.).

YcTaHaBIMBaTh YEPThI CXOJICTBA U
pa3IMYMitdesIOBeKa 1 HKHUBOTHBIX.
OOBSCHATD U OLICHUBATH 3HAYCHUE
HAYYHBIX 3HAHUU O POUCXOKICHUH
YeI0BeKa JJIs IOHUMAHUs MECTa U POJIH
YeJI0BeKa B TPUPOJIC

2.5

JIBroKy1ue cuiibl

(dbakTopsr)
aHTPOIIOreHe3a

JIBrokymue cuibl ((hakTops!)
anTponorenesa. Hacnencreennas
U3MEHUYHUBOCTb M €CTECTBEHHBIN 0TOOD.
OO01ecTBeHHBI 00pa3 KU3HHU,
M3TOTOBIIEHUE OPYAUH TPYyAQ,
MBIIIUICHNE, PeYb.

Jemoncmpayuu:

Tabauywl u cxemwr: «CpaBHEHHE
aHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA
U 4EJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTA MAJICOHTOJIOTUYECKUX
HAXOJIOK IIPEIKOBCOBPEMEHHOTO
YeI0BeKa.

Obopyodosanue. MyIsiKA
«IIpoucxoxaeHue yenoBeka
(MaJIeOHTOIOTHYECKHIE HAXOIKH )»

PackpbIBath cojepkaHie TEPMUHOB
Y TIOHATHUH: (PaKTOPBI aHTPOIIOTEHE3A,
TPYIIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiHAS NEeITEITbHOCTD,
oJIMMOpPU3M.

XapakTepru30BaTh IBMKYIITUE CHIIBI
(dbaxTopsl) aHTpOIIOTCHE3A!
OMOJIOTMYECKHE U COLUATbHBIE,
CpaBHUBATh UX MEXITY COOO0M
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2.6

OcCHOBHEIE CTaNU
SBOJIIOIMH YET0BEKA

OCHOBHBIC CTaJUH M BETBH 3BOJIIOIIUHN
YeJIOBEKA: aBCTPATIONUTEKH, YenoBek
yMedbid, YenoBek nmpsaMoXO0 IS,
YemoBek HeaHAEepTAIBCKUN, YenoBek
pa3yMHBIA COBPEMEHHOTO THUIIA.
Haxoaku nckomnaeMbIX OCTaHKOB,
BpEMS CYILIECTBOBAHMS, 00J1aCTh
pacnpocTpaHeHusi, 00beM T'0JIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHS.
Jemoncmpauuu:

Tabnuywvl u cxemol: «KOCHOBHBIE MeCTa
MaJ€OHTOJIOTMYECKUX HAXOIOK MTPEAKOB
COBPEMEHHOI'0 YEJIOBEKAY,
«JIpeBHenmme aoan», «/Ipesaue

monu», «[lepBbie COBpeMEHHBIE JTHOIM».

OO0opynioBaHue: MYJISIKI
«[IpoucxoxaeHue yenoBeka» (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaH/IepTallbla, KPOMAHBOHIIA); CIICTTKU
WA U300paKeHUST KAMEHHBIX OPYIAN
NEPBOOBITHOIO YEJIOBEKA: KAMHH-
YoInepsl, pyouna, ckpedia

PackpsiBaTh conepikaHue TEPMUHOB

Y TIOHSTHI . aBCTPAJIONUTEK, YEITOBEK
YMEJIbIN, YEJTOBEK MPAMOXOISIINH,
HeaHjiepTajell, KpOMaHbOHEII,
HEOJINTUYECKAsT PEBOJTIOITHA,
NEePBOOBITHOE UCKYCCTBO.
XapakTepu30oBaTh U CPAaBHUBATH MEKIY
000l OCHOBHBIE CTaJUN DBOJIIOIUN
YeJIOBEKa: XPOHOJOIMYECKUM BO3PACT,
apeall pacrpoCTpaHEeHHsI, 00BEM
T'OJIOBHOT'O MO3ra, 00pa3 KU3HH

U OpyIus Tpyaa

2.7

UYenoseueckue pacsl
Y IIPUPOJIHBIE
azanTanyuy 4esoBeKa

Uenoseueckue pacbl. OCHOBHbBIE
OOJIbIIIE PAChl. EBPOIICOUTHAS
(eBpasuiickas), HErpo-aBCTPAIOUIHAS
(sxBaTOpHAIbHAS), MOHTOJIOUIHAS
(a3uarcko-aMepuKaHCKas).

PackpriBaTh copep:kaHue TEPMUHOB
Y TIOHSITUI . pachl, pacoreHes, comua-
JTAPBUHU3M, PACH3M, METHUCAIIHS.
XapaKkTepu30BaTh U CPABHUBATH

HpG}ICTaBHTeﬂeﬁ‘ICHOBC‘ICCKI/IX pac,
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YepThl npucmnocoOIeHHOCTH
MPECTABUTEIIECHN YETOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHUs. ETMHCTBO
yesioBeueckux pac. Kpurtuka
COLMAJIBHOTO JJAPBUHU3MA U PaCHU3MA.
Jemoncmpayuu:

Tabnuywl u cxemot. «YenoBeueckue
pace»

pacKpbIBaTh IPUUMHBI U MEXaHU3MBbI
pacoreHesa, MepevrcisiTb 1 NIPUBOJIUTh
IIPUMEPHI PHUCIIOCOOJICHHOCTH YeJIOBEeKa
K YCJIOBUSIM Cp€Jibl, TIPUMEPDI
MIPUCIIOCOOUTETHLHOTO3HAYEHHU ST PACOBBIX
MIPU3HAKOB.

Jloka3eIBaTh eTMHCTBO Bujga HOmMo
sapiens, Hay9Hy HECOCTOSITEIILHOCTD
PACOBBIX TEOPHI, UJIEH COLMATIBLHOTO
JJapBUHW3MA U pacu3ma

HToro 4yacoB 1o teme

9

Tema 3. Opranusmbl 1 OKpYy KaIas cpeaa

3.1 | Dkomorus Kak HayKa 1 DKoJorus Kak Hayka. 3a1auuy pas3aensl | PackpbeiBaTh conepaHne TEPMHUHOB
DKOJIOTUH. Y TIOHSATUH DKOJIOTHS, ITOJIEBBIE
MeTobl 5KOJOTUYECKHUX UCCIIEJOBAaHUM. | HAOMIOIEHNUs, SKCTIEPUMEHTHI,
DKOJIOTMYECKOEe MUPOBO33pEHNE MOHUTOPHUHI OKPYKAOIIEN CPEBI,
COBPEMEHHOI0 YEJIOBEKA. MOJIEIMPOBAHUE, IKOJIOTMUECKOE
Jemoncmpayuu: MHPOBO33pPEHUE.
Ilopmpempsi. A. I'ymGoaB1T, [TepeunciiaTh 3aga4n SKOJIOTUH, €€
K. ®@. Pynbe, O. I'ekkelns. paszaenbl UCBSI3U C IPYTMMU HAyKaMHU.
Tabauysl u cxemor: xapra «I[Ipupogusie | XapakTepuzoBaTh METObI
30HBI 3EMIIU» DKOJIOTMYECKUX UCCIIEN0BAHNUN

3.2 | Cpenpl oOuTaHus U 1 Cpenpl oOuTaHust OpraHu3MOB: BOJIHAS, PackpriBaTh conepkaHne TEPMUHOB

HKOJIOTMYECKUE
(daxTopsl

Ha3eMHO-BO3/TyIIIHAS, TOYBEHHAS,
BHYTPHU-OPTaHU3MCHHASI.
DKonorudeckue GakTopbl.
Knaccudukanus 3xK010ruaeckux

Y TIOHATHI: cpejia OOUTaHMs,
sKOJIOrHYecKue (haKkTophl,
OMOJIOTMYECKUIA ONITUMYM,
OrpaHUYMBAIOIINH (JIMMUTHP YOI
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bakTopoB: abNMOTUYECKHE, OMOTHUECKUE
Y aHTPOTIOTEHHBIE.

JletficTBHE PKOJIOTHUECKUX (DAKTOPOB

Ha OpraHU3MBbl.

Jemoncmpayuu:

Tabauywl u cxemsr: «CpenbloOUTAHUS
OpraHU3MOB»

dbaxrop.

XapakTepu3oBaTh YCIOBHS CPEJl
oOWUTaHHS OPTaHU3MOB;
KJIacCCU(UIIUPOBATH U XapaKTEPU30BaATh
AKOJIOTHYECKHUE (PaKTOPhI: a0MOTHICCKHE,
OMOTUYECKHE U aHTPOIIOTCHHBIE.
OmnuceIBaTh JCHCTBUE YKOJIOTHUCCKUX
(hakTOpOBHA OPraHU3MBI.
XapakTepuzoBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEICATCIbHOCTH
PaCcTEHUN U )KMBOTHBIXPA3HBIX CPEJL
oOuTaHUS

3.3

AOuornueckue
(daxTopsI

AlGuotnueckue (hakTOphI: CBET,
TeMIIepaTypa, BIaKHOCTb.
®doronepuoausm.lIprucnocodienns
OpPraHU3MOB K JICMCTBUIO aOMOTUYECKHUX
¢dakTopoB. bruomornueckuepruTMEI.
Jemoncmpayuu:

Tabauysl u cxemol: «POTONEPUOAUIM.
Jlabopamopnuie u npakmuyeckue
paoomeur:

Jlabopatopnas pabota Ne 3.
«Mopdosoruueckre 0CoOOEHHOCTH
pacTeHuii U3 pa3HbIXMECT OOUTAHUSI».
Jlabopartopnas pa6ota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJyieyca»

PackpsiBaTh copepkaHue TEPMUHOB

Y MOHATUI . a0MOTHYECKHE (PaKTOPBHI,
dhoToneproiu3M, OMOJIOTHICCKHIE
PUTMBI.

AHanu3upoBaTh JEHUCTBUE CBETA,
TEMITepaTyphl, BIAKHOCTH Ha OPTaHU3MBI
Y TIPUBOIUTH MIPHUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[IpoBOANTE OMOJIOTHYCSCKHE HAOIFOACHUS
1 ohOpMIISITHh PE3yJIbTaThl IPOBEACHHBIX
HaOJII0ICHHI
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3.4 | buornueckue buornueckue paxropsl. Bums PackpsiBaTh coziepkaHuE TEPMUHOB
(daxTopsI OMOTUYECKUX B3aUMOICHCTBUM: Y TIOHATHI :0MO0THYECKHE (PaKTOPHI,
KOHKYPEHITHUS, XUIITHUYIECTBO, CHMONO03 XUIIHAYECTBO, MTapa3UTHU3M,
u ero ¢popmbl. [lapasutusm, koomneparys, | KOHKYPEHILINsS, MyTyallu3M, CUMOUO3,
MyTyajau3M, KOMMEHCAJIU3M KOMMEHCAIIM3M, HaXJI€OHUYECTBO,
(kBapTHPAHCTBO, HAXJICOHUYIECTBO). KBapTUPAHCTBO, aMEHCAIIU3M,
AMeHcanu3M, HEUTpaJIu3M. HEUTPATTU3M.
3gauedue 6I/IOTI/I‘IGCKI/IX XapaKTepnsoBaTb 6I/IOTI/ILIGCI(I/IG
B3aUMOJEHCTBUH I CYLIECTBOBAHUS (pakTOpBI ¥ BUIBIB3AMMOOTHOIICHUH
OpPraHU3MOB B IPUPOIHBIX COOOIIECTBAX. | MEXKAY OpraHU3MaMu; IIPUBOJUTH
Jemoncmpayuu: IIPUMEPBI B3AUMHOMN
Tabnuywl u cxemwr . «IInImeBbIe ST HpI/ICHOCO6JIeHHOCTI/I OpTraHU3MOB.
CpaBHUBaTh MEXIy COOOW BHUJIBI
OMOTUYECKUXB3aNMOJIEUCTBUI
OpPraHUu3MOB
3.5 | Dxosornyeckue DKOJIOTUYECKHUE XaPAKTEPUCTUKH PackpbiBaTh cojiep;kaHE TEPMHUHOB
XapaKTEPUCTUKH nonyiasiuuu. OCHOBHBIEIIOKA3aTENN Y TIOHSTHN . TOMYJISAINS, YACTIEHHOCTD,

BUJIA U TIOMYJISIIAN

MONYJISIIIUU: YUCIEHHOCTD, INIOTHOCT,
POXKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J{nHaMuka 4ucaeHHOCTH
HOMYJISIIUN U €€ PEeryIsIus.
Jemoncmpayuu:

Tabauywl u cxemol: «llomymsum»,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
oMYA UHDY30pUU-TY(DETbKU».
Jlabopamopnwie u npakmuueckue
paoomeur:

IIJIOTHOCTB, POXKAAEMOCTD, CMEPTHOCTH,
MIPUPOCT, MUTPALINS, TUHAMUKA
YUCJICHHOCTH NOMYJIALINH.
XapakTepru30BaTh OCHOBHBIE [T0KA3ATENH
1 DKOJIOTUUYECKYIO CTPYKTYPY
NOMYJISILNUN; ONIUCHIBATH MEXaHU3MBbI
PEryJIILIMY YUCIIEHHOCTH NOMYJIALIUN
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[Tpaktuueckas padora Ne 2. «[loxacuer
TUTOTHOCTH MOMYJIALUNA pa3HbIX BUIOB
pacTeHUI»

HToro yacoB nmo teme

5

Tema 4. Coo01IecTBa 1 IKOJIOrH4ecKHue CHCTEMbI

4.1 | CooOiectBa 1 Coo0111ecTBO OpraHU3MOB — OUOIEHO3. PackpsiBaTh cojiepkaHue TEPMUHOB
OpPraHU3MOB CtpyKTypbl OMOLIEHO3a: BUIOBas, U TIOHSTHI:0MOIIEHO3, IKOCUCTEMA,
MIPOCTPAHCTBEHHAsI, Tpouueckas OMOreOIIeHO3, BHJIbI-TOMUHAHTHI,
(mumreBas). BuIbI-TOMHHAHTHI. HKOJIOTUYECKAsT HUIIIA.
Casi3u B OHOIIEHO3E. XapakTepu3oBaTh OUOIEHO3
Jlemoncmpayuu: (coob1mecTBO), €ro BUI0BYIO,
Tabnuywl u cxemwr. «IIUIIEBBIC TSI, IPOCTPAHCTBEHHYIO U TPOPUYECKYIO
«bHO1IEHO03: COCTAB U CTPYKTYypa». CIPYKTYDBI.
Obopyoosarue: MOJEIb-AIILTUKALHS OOBsACHATE POJIB KOMITOHEHTOB
«TunmaabIe OMOIIEHO3bI»; repbapuid OuoneHO03a B MOIEPHKAHIH €T0
«PactutenbHbIe COOOIITECTBA; CTPYKTYPBI M CYIICCTBOBAIA
Koyutekius «buoreHos» Ha OTPCACTCHHON TCPPUTOPHH.
OOBACHATH OMOJIOTUUECKHUI CMBICIT
SPYCHOCTH WIUCTOBOM MO3AHKH.
CpaBHUBATh KOMIIOHEHTHI OMOIICHO30B,
WX BUJIOBYIO, TPOCTPAHCTBEHHYIO
U TPOPUUECKYIOCTPYKTYPHI, CBS3U
MEXKJly OpraHu3Mamu
4.2 | DKOCHUCTEMBI 2 DKOJIOrMYeCKHe CUCTEMBI (3KOCUCTEMBI). | PackpbIBaTh cojiepikaHUE TEPMUHOB

" 3aKOHOMCPHOCTH
X CyHICCTBOBAHHA

[ToustTue 00 PKOCUCTEME
1 OMOT€O0IIEHO3E.
OyHKIIMOHATIBHBIC KOMITOHCHTBI

1 TIOHATHUI: DKOCHCTEMa, OMOreOIeHO3,
MPOAYIECHTBI, KOHCYMEHTBI, PSTYIICHTHI,
TpodHUUECKUE YPOBHH, MUIIICBAS
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HKOCUCTEMBI. TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopot BemecTs 1 MOTOK 3HEPTUU
B DKOCHCTEME.

Tpoduueckue (muIIeBbIe) YPOBHU
sKkocucTembl. [IHileBbIe LIENU U CETH.
OCHOBHBIE MMOKA3aTEJIN YKOCUCTEMBI:
O6uomMacca, MpoayKIHsl. DKOJIOTUYECKHE
NUpaMU/Ibl: TPOAYKIIMHU, YUCIEHHOCTH,
o6uomaccel. CBOMCTBA SKOCUCTEM:
YCTOMYHMBOCTH, CAMOPETYJISALINS,
pa3BUTHE.

Cyxkueccust.

Jemoncmpayuu:

Ilopmpemuwi: A. [Ix. Tencnuy,

B. H. Cyxkaues.

Tabauywl u cxemot: «IIpupoHbIe
coobmrecTBay, «Llenmm muranus»,
«IKOJIOTUYECKAs MUPAMHUIA»

e B CETh, IKOJIOTHICCKUE
UpaMUIbI, OHoMacca, MPOAYKIIHS,
CYKIIECCHSI.

XapakTepu30BaTh CBOWCTBA SKOCUCTEMBI
(ee crmOCOOHOCTH K ITUTEIHHOMY
CaMOITO/IJIEPIKAHUIO, OTHOCUTEIHHO
3aMKHYTBIH KPyTOBOPOT BEILIECTB,
HEOOXOAMMOCTD ITOTOKA YHEPTHH).
CpaBHUBATh MACTOWIIHBIC U JICTPUTHBIC
MUIIEBBIC ICTH, TPOQUUECKUE YPOBHH
9KOCHUCTEMBI.

Pasnmuyarh nupaMubl MPOYKIIUH,
MUPAMHUJIBI YACIICHHOCTH Y ITAPAMUJIBI
OroMacchl.

CoCTaBJIATh LN U CETH MUTAHUS.
ITepeuunciisiTe CBOMCTBA 3KOCUCTEM:
YCTOHYHMBOCTD, CAMOPET YIS,
pasBuTHe (Cykieccus).

OnuceIBaTh MEXaHU3M MOIICPIKAHUS
paBHOBECHS B SKOCHCTEMaX.
XapakTepru30BaTh CYKIIECCUH, BBISIBIISTD
MPUYUHBI U 001I1Ee 3aKOHOMEPHOCTH
CMEHBI 3KOCHUCTEM

4.3

[Ipuponnsie
JKOCHUCTEMBI

[IpupoaHbIE 3KOCUCTEMBI.
DKOCUCTEMBI PEK U 03€P.
DKocUCTEMAa XBOMHOTO WX
IIUPOKOJIMCTBEHHOTO Jieca.

PackpriBaTh copepxaHie TEpPMUHOB
Y TIOHSTUI: BOJHBIE YKOCUCTEMBI,
OMOreoIeHO3b!, (PUTOIIIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauywvt u cxemwvl: «KIKOCUCTEMA
HIMPOKOJIMCTBEHHOT O JIECA,
«IKocUcTEMA XBOMHOTO JIECa»,
«buoneHo3 Bogoema.

Obopyodosanue: Tepdbapun U KOJJIEKIIUU
pPacTEHUN U )KUBOTHBIX,
MPUHAJISKAIMNX K Pa3HBIM
3KOJIOTUYECKUM T'PYIIaM OJHOT'O BUAA

[IpuBOIUTH NpUMEPHI IPUPOTHBIX
DKOCHUCTEM CBOEN MECTHOCTH.
CpaBHUBATH HA3€MHbIE U BOJIHbBIC
HKOCUCTEMBI; OpraHU3Mbl, 00pa3yrolire
pasHbie TpohUUeCKrue YPOBHU

4.4 | AHTpOTIOreHHbIC AHTPONOTr€HHBIE SKOCUCTEMBI. PackpsiBaTh copepkaHue TEPMUHOB
AKOCHUCTEMBI ATpO3KOCHUCTEMBI. Y IIOHSITHI . aHTPOIIOTeHHAs YIKOCHUCTEMA,
Ypb6o3kocucteMbl. buonoruueckoe arpod’KocHucTeMa, YpOOIKOCHUCTEMA,
U XO35CTBEHHOE 3HAUEHUE OoropazHoobOpasue.
arpodKOCHUCTEM U yPOOIKOCHUCTEM. XapakTepu3oBaTh arpodKOCUCTEMBI
buopas3noobpasue kak haxrop 1 ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
yCTOMYMBOCTH 3KocHcTeM. COXpaHEHUE | CYIIECTBOBAHUSL.
OMOJIOTMYECKOT0 pa3HO00pa3us [TpuBOAUTH MpUMEPBI AHTPOIIOTEHHBIX
Ha 3emIie. KOCHCTEM CBOEI MECTHOCTH, OITMCHIBATH
ﬂe_/noncmpauuu: nux BI/I,Z[OBOf/i COCTaB U CTPYKTYDPY.
Tabauyvt u cxemvl. KATPOICHO3». CpaBHUBAThL COCTAB U CTPYKTYPY
Obopyodosanue: xomnekuus «Bpenurenu | IPUPOIHBIX SKOCHCTEM
Ba)KHEHIIINX CEJIbCKOXO03SIMCTBEHHBIX U arpO3KOCUCTEM, arpOOKOCUCTEM
KYJIBTYp» 1 ypOO3KOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpsiBaTh copepkaHue TEPMUHOB
rio0abHas I'panunbl, cocTaB U CTPYKTypa Y MOHSATHI . Onocdepa, )KUBOE BEIIECTBO,
IKOocHUCcTEMa 3eMITU ouocdepsnl. JKruBoe BEIIEeCTBO U €T0

¢ynxun. OcobeHHoctu 6nochepsl Kak

JUHAMUYECKOE PABHOBECHE.
OnenunBath Bknan B. 1. Bepnanckoro
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TJI00aJIbHON AKOCHUCTEMBI.
JluHamMuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Omocdepe.

Hemoncmpayuu:

Ilopmpemui: B. 1. Bepraackun.
Tabauyvt u cxemor: «O01IAs CTPYKTYpa
o6uocheprr», «PacripocTpanenue Xxu3Hu
B Ouocdepe», «O30HOBBIN FKpaH
ounochepsr»

B CO3/laHue y4eHus o orocdepe.
XapakTepu3oBaTh COCTaB OMOCPeEpHI,
(GyHKIIUA )KUBOTO BEMIECTBA OMOC(Eph
¥ ONpeelsiTh (Ha KapTe) 00JacTu ero
HanOOJBIIEr0 PacIpPOCTPAHEHUS.
[TpuBoaUTH MpUMEPHI NPOSBICHUS
(byHKLHI )KMBOTO BellecTBa Ouocdepsl,
OMOTreOXUMUYECKOM 1eATeTbHOCTH
4eJI0BEKa.

[lepeuncnsaTe ocodbeHHOCTH OHOChEpbI
KaK IJ100aIbHON 9KOCUCTEMBI 3eMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemecTB PackpbIBath cojepkaHue TEPMUHOB
CYIIECTBOBAHUS 1 OMOr€OXUMHUYECKUE [IMKIIBI DJIEMEHTOB | M IIOHATHH: HETOCTHOCTE Onocdepsr,
ouocepst (yraepona, a3oTa). KpPYTOBOPOT BEILECTB,

3oHaNBEHOCTH OGrochepsl. OCHOBHbBIE OHOreOXUMHYECKUE UKL
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTH OUoChepHl,
Jlemoncmpavyuu: OMOMBI.
Tabnuysl u cxemoi. «KpyroBoport OnuceIBaTh KPYroBOPOT BEILIECTB,
yriepoaa B bnochepe», «<Kpyrosopor OMOreOXUMHUUYECKHUE [TUKIIBI a30Ta
a30Ta B IPUPOICH U yriaepoja B onocdepe.
OOBICHATH IPUYHHY 30HATTLHOCTH
ouocdepsl. [lepeuncnarsb
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMIu
4.7 | YenoeyecTBO UYenoseuecTBo B Onochepe 3emin. PackpbiBaTh cojiep)kaHue TEPMUHOB

B Onocdepe 3eminu

AHTPOMOTeHHBIE H3MECHEHHUSI
B Ouocdepe. ['mobanbHbIe

U MMOHSTHUH . AHTPOIIOI'CHHBIC U3MCHCHU A,
AKOJIOTUYECKUI KpHU3HUC, r100aIbHBIC
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IKOJIOTHYECKHUE MTPOOJIEMBI.
Jemoncmpayuu:

Tabauywvt u cxemol: «IIpuMepHbIe
AHTPOTIOTCHHBIE BO3/ICHCTBUS

Ha MpUpoay», «BakHel e uCTOUHUKH
3arps3HEHUS BO3/IyXa U TPYHTOBBIX
Bo», «IlouBa — Ba)kHeuIIast
cocrasJsionias onocheps», «PaKTOphI
Jerpaganuy nous», «IlapHUKOBBIN
ahdexT», «DakTopbl paIOAKTUBHOTO
3arpsizHeHust onocdepoi»; KpacHas
kHura P®, nuzo0pa>keHust oXpaHseMbIX
BUJIOB PACTEHUM U JKMBOTHBIX

IPOOJIEMBI.

XapakteprsoBath OnochepHyIO pOIIh
YeJIOBEKa.

[TpuBOAUTH IPUMEPHI AaHTPOITOTCHHBIX
M3MEHEHUH B Ouocdepe.

OreHUBATD MTOCIICACTBHS 3arPSI3HEHUS
BO3AYIIIHOM, BOJHOU CPE/Ibl, U3BMEHEHHUS
KJIMMaTa, COKpaIIeHUs
OonopazHo0Opasusl.

dopmynHpoBaTH COOCTBEHHYTO MO3UIIUIO
M0 OTHOIICHMIO K TJI00aIbHBIM

Y PETHOHATBHBIM YKOJIOTHIECKAM
npobiiemam, apryMeHTUPOBATh CBOIO
TOYKY 3pCHHSI.

Ha3piBaTh MpUYWHBI TOSBIICHUS
MIPUPOOOXPAHHOMN ITHKH,

pacKphIBaTh 3HAUYCHUE TIporpecca

JUTSI IPEO0JIEHUS DKOJIOTMY €CKOTO
KpHu3nca

4.8

Cocyl1iecTBOBaHHE
TPUPOIBI
1 4eJIOBEUCCTBA

CocyuiecTBOBaHUE MTPUPOIBI

u yenoBeyecTBa. CoxpaHeHHe
Omopa3HooOpa3us Kak OCHOBA
YCTOMYHMBOCTHU OHMOCGhEpHI.

OcHoBa palMoHaIBHOTO

yIpaBJICHUS IPUPOTHBIMU PECYypCaMu
Y VX UCTIOJIh30BAHHE.

JlocTrkeHusT OMOJIOTHH

PackpeiBaTh conepkaHue TEPMUHOB

Y TIOHATHN . pallMOHAIBHOE
IIPUPOIOIIONIB30BAHUE, YCTOWUNBOE
pa3BUTHE, KOIBOIIOLUS.
XapakTepu30BaTh PALMOHAIBHOE
VICITIOJI30BaHUE IPUPOJHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHNS KOHUEIIINU
YCTOWYMBOI'O Pa3BUTHUSA
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U OXpaHa IpUpO/Ibl.

Jemoncmpayuu:
Tabauywvt u cxemsi. «buochepa n
YEIIOBEK»

HToro 4yacoB 1o Teme 9
Pe3epBHOE Bpemst 2
OBHIEE KOJIMYECTBO 34
YACOB IO ITPOT'PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoimnuecTBo yacoB
HaumeHnoBaHue pa3iesioB U TeM OuexTponnbie (udpoBbIe)
Ne n/m Konrpoabubie | IlpakTHyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoTbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMbl U UX OpraHU3aLUs 1 https://m.edso0.ru/5T7SVKFTX
3 XUMHUYECKUH COCTaB U CTPOCHHUE KIIETKH 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KnzuenesTeIbHOCTD KISTKH 6 https://m.edsoo.ru/MEETZ2D71
P
) ASMHONCCEHE 1 MEAUBIyAIRHOS 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTaHU3MOB
H
6 ACICACTBEHIOCTD H HSMEHAHBOCTD 8 1.5 https://m.edsoo0.ru/ONPNXJ7X6
OpraHNU3MOB
C .0
7 CACKINTL OPTafHsMOB. LICHOBR 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB0O8R36J
OBILEE KOJIMYECTBO YACOB I10 34 0 4

[NPOI'PAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

DJiekTpoHHbIEe (H(pPOBHIE)

Ne n/mt Konutpoasusie | IIpakTuueckme
MporpaMMbl Bcero o0pa3oBaTebHbIE Pecypchl
padoThbI padoThbI
1 DBOJOMMOHHAS OUOJIOTHUSA 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHMICHOBCHHE I PASBITTHE AHSHI Ha 9 0.5 https://m.eds00.ru/OFLS81YB5
3emiie
3 OpranusMsl 1 OKpyXkarolias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Co006
4 QODILCCTBA H SKOJOTHICCKHE 9 https://m.edsoo.ru/MVXWAVS56F
CHCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Kon
IpoBePsAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI OCBOEHHUS OCHOBHOI
o0pa3oBaTeIbHON MPOrpaMMbl CpeIHero 001ero 00pazoBaHus

ChopmupoBaHHOCTH 3HAHWK O MECTE W POJU OHOJOTHU B CHUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (DOPMHpPOBAHUH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHpPAa M HAYYHOTO MHUPOBO33PEHHUS; O
BKJIAJIE POCCHMCKMX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouonoruu; (PyHKIIMOHATLHON TPaAaMOTHOCTH YEJOBEKA IS PEIICHHS
KU3HEHHBIX 3a7a4

VYMeHHe pacKphIBaTh COJACpKAHWE OWOJOrMYECKUX TEPMHHOB U
MOHSATHUI. JKU3Hb, KJICTKA, OpraHu3M; MeTa0osu3M (0OMEH BelIeCTB U
[peBpallieHHe JHEPruu), TromeocTa3 (caMoperyisius), YpOBHEBas
OpraHu3aIs JKUBBIX CHCTEM, CaMOBOCIpPOH3BeAcHUE (penpomyKIus),
HACJICICTBEHHOCTh, M3MEHYHUBOCTh, POCT M Pa3BUTHE

VMeHne u3arath OHONOTMYECKHe TeOpHH (KJIEeTOYHAas, XPOMOCOMHas,
mytanuonHas), 3akoubl (I. Mennens, T. Moprana, H.. BaBunosa) u
ydeHus (0 LeHTpax MHOrooOpas3uss W MPOHCXOXKICHUS KYIbTYpPHBIX
pacrennii H.W. BaBuioBa), onpeaensTh rpaHUIbI UX MTPUMEHUMOCTH K
KUBBIM CUCTEMAM

YMeHue BiageTh METOJaMH HAyYHOTO TIIO3HAaHUS B OWOJIOTHH
(HaOmoicHWE W OINMCAHHME JKHBBIX CHUCTEM, MPOIIECCOB M SIBIICHHIA;
OpraHu3aisi W  TPOBEJICHHWE  OHOJOTHYECKOTO  DKCIEPUMEHTA,
BBIJIBUKCHUE THIIOTE3HI, BBISIBJICHUE 3aBUCHMOCTH MEXAY
HCCIeAyEeMbIMU BEIMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PE3YJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX OHITHH, TEOPUN U 3aKOHOB; YMEHHUE JIeJaTh
BBIBOJIbl HA OCHOBAHHH TOJIYYEHHBIX PE3YILTATOB)

YMeHHe BBIIEIATH CYLIECTBEHHBIE IIPU3HAKH BUPYCOB, KIIETOK
IIPOKAapUOT M  JYKapHOT, OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHu3MOB; OCOOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPAILECHUS
SHEPruu B KIETKE, (POTOCHHTE3a, IMIACTHMYECKOTO M HHEPreTHYECKOIo
oOMeHa,  XEMOCHHTE3a,  MHTO3a,  Meiio3a, OILIONOTBOPEHHUS,
Pa3MHOKCHHUSI, MHAMBUIYaJIbHOTO Pa3BUTHUs Opranu3ma (OHTOTreHe3)

YMeHue  [pUMEHSTh  MOJYYeHHBbIE  3HaHUS Uil OOBSICHEHUs
OMOJIOrMYEeCKHUX TPOLECCOB M SBICHUH, JUIA NPHHATHA MPAKTUYECKUX
peleHui B MOBCETHEBHOM JKU3HU B LIEJSAX oOecredeHus 0e30MacHOCTH
CBOETO 3JI0POBBS U 3/10POBbS OKPYKAIOIINX JIOJIEH, COOIOAEHHUS HOPM
IPaMOTHOTO TIOBEACHHUS B OKpPY’KaloIIel NMPUPOTHON cpesie; TOHUMAHUE
HEOOXOIMMOCTH HCIIOJIB30BAHUS JOCTH)KEHUH COBPEMEHHON OHOJIOTHH
1 OMOTEXHOJIOTUH /JIsl pAllMOHAJIEHOTO MTPUPOAOIOIH30BAHUS

YMeHue pemarbh 3JIEMEHTApHbIE TEHETUYECKHE 3aJa4d Ha MOHO- U
OUTUOPHUIHOE CKpEIIMBAaHUE, CIEIUICHHOE HACJIEeIOBAaHUE, COCTaBISATH
CXEMBI MOHOTHOPHIHOTO CKpeIIUBaHUSA JUTSE NpeaCKa3aHus
HacJIeA0BaHUs MPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJHATH JIA0OpaTOpHbIE W NpPaKTHUECKHe paboThl,




coOnogaTh TNpaBwia Mpu paboTe ¢ y4eOHbIM U J1aOOPaTOPHBIM
o0opynoBaHUEM

YMeHne KpUTHYECKH OLIEHUBAThb M HMHTEPIPETUPOBATH HH(POPMALUIO
OMOJIOTMYECKOr0 CO/EP KaHUS, BKIIIOYAIOINIYIO TCEBJOHAYYHbIE 3HAHUS
U3 pa3nuyHbix uctoyHnkoB (CMU, HaydHO-TIOMYJSIpHBIC MaTepHAIbI);
STHUYECKHE acCHEeKThl COBPEMEHHBIX MCCIEIOBaHUA B OHOJIOTHH,
MeAULIHE, OMOTEXHOJIOTHH
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YMeHne co3aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mas 6uoJoruveckyr0 MH(POPMAIMIO U3 HECKOJIbKUX HCTOYHHKOB,
I'PaMOTHO UCIOJIb30BaTh MOHATHHHBINA anmapaT OMOIOTHH

11 KIIACC

Kon
IPoOBePAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHero 001ero odpa3oBaHusi

CdopMUpOBaHHOCTh 3HAHUH O MECT€ U POJU OWOJIOTHU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMHUPOBAHUHN COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpPa W HAyYHOTO MHUPOBO33PCHUS; O
BKJIQIE POCCUHCKMX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BHTHE
Ouosiorny; (DYHKIIMOHAJTBHOH TPAMOTHOCTH 4YENIOBEKA I PEIICHUS
JKU3HEHHBIX 33129

YMeHne packpblBaTh COJEp)KaHWE OHOJOTHYECKUX TEPMUHOB U
NOHATHI. BUJ, MOMYNALHUs, FeHO(MOH[, HBOJIOIMS, JBWXKYIIUE CHIIBI
(dbaxTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BU000pa30BaHuE, IKOJIOTHYECKHE (DaKTOPBI, IKOCUCTEMA, IPOITYLIEHTHI,
KOHCYMEHTBI, PEIyLEHTHI, IEeMU THTaHWs, SKOJIOTHYECKas MUpaMHa,
ouoreoleHo3, Ouocdepa

VMeHue uziarath Ouosormyeckue Teopuu (IBOMIOIMOHHAsS Teopus Y.
JlapBuHa,  CHHTETHUYECKass  TEOpPHs  OBOJIOIMH),  3aKOHBI |
3aKOHOMEpHOCTH (3aposbimeBoro cxoactBa K.M. Bapa, uepemoBanus
IJIaBHBIX HampasiieHud u nyrtei sBomounn A.H. CeBepuosa, yueHus o
onochepe B.M. BepHaackoro), onpeaessats TPaHUIbI HX TPUMEHUMOCTH
K KUBBIM CUCTEMaM

YMeHue BiageTh METOJlaMH HAydYHOTO TIIO3HAaHWS B OWOJOTUH
(HaOmroJiIcHUE W OIMCAHHME MXHMBBIX CHUCTEM, MPOIECCOB M SIBJICHHIA;
OpraHu3alsi W  TPOBEJICHHE  OHOJIOTMYECKOTO  DKCIIEPUMEHTA,
BBIJIBIKEHHE THIIOTE3HI; BBISIBJICHUE 3aBUCHMOCTH MEXKITY
HCCIIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE TOJYUYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX [OHATUM, TEOpPUA U 3aKOHOB;, YMEHHE
JICJIaTh BBIBOJIbI HA OCHOBAHUH ITOJIyYCHHBIX PE3YJIHTATOB)

YMeHHe BBIACTATh CYIIECTBEHHBIE MMPU3HAKN CTPOSHUSI OMOJIOTHYECKHUX
OOBEKTOB:  BUJOB, TNOMYJSALWNA,  MPOAYIEHTOB, KOHCYMEHTOB,
PEAYIICHTOB, OMOTEOIEHO30B W JKOCUCTEM; OCOOEHHOCTH IPOIIECCOB
HACJeICTBEHHOMI W3MEHYUBOCTH, €CTECTBESHHOTO oTbopa,
BHUJ1000pa30BaHusl, MPUCIOCOOJICHHOCTH  OpPraHU3MOB,  JEUCTBHS
AKOJIOTHYECKHUX (DaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIESCTB U MOTOKA




SHEPIUU B 3KOCHUCTEMaX, aHTPONOI'€HHBIX HW3MEHEHHH B HKOCHCTEMAax
CBOEH MECTHOCTH, KPyrOBOPOTa BEUIECTB M OMOT€OXUMHUYECKUX ITUKIOB
B Ouocdepe

YMeHue NpUMEHSTb  MOJy4YyeHHble  3HAaHUS Il OOBACHEHUs
OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH, IS MPUHATHS MPAKTUYECKUX
pellIeHnii B IOBCETHEBHOM KU3HU B LENsIX oOecriedeHus: 0e301acHOCTH
CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOLIUX JIFOJEH, COOMIOAEHUS HOPM
I'PaMOTHOTO MOBEJEHUS B OKPYKAOLIEH MPUPOIHOMN Cpejie; TOHMMaHUe
HEOOXOIMMOCTH HCIOJIBb30BAHUS JTOCTH)KEHUII COBPEMEHHOM OMOJIOTUU
JUTSL pallMOHAIILHOTO MPUPOOIOJIb30BAHUS

VYMeHHe pemarb 3JIEMEHTapHbIE OMOJOTMYECKUE 33a/1a4M, COCTABIATH
CXEMBbI IIEPEeHOCa BEIIECTB U SHEPTUHU B dIKocucTeMax (Lenu MUTaHHs)

VMeHHe BBINONHATH JIAOOpAaTOpPHBIE M INPAKTUYECKUE PaboTBhI,
coOmonate mpaBwia Mpu padoTe ¢ y4eOHBIM W Ja0OpaTOPHBIM
000opyaoBaHUEM

YMeHHe KpUTHYECKH OICHUBATh M HHTEPIPETUPOBATH HH(OPMAIIUIO
OMOJIOTMYECKOT0 COZAEp KaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIEC 3HAHMS
u3 pa3mu4Hbix ucTouHuKoB (CMU, Hay4HO-TIOMYJISIpHBIC MaTEepHAbI);
paccMaTpuBaTh rio0anbHble JKOJIOTUYECKHE npoOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHHIO K HHUM COOCTBEHHYIO
MTO3ULIAIO
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YMeHue co3naBaTh COOCTBEHHBIC NMHCbMEHHBIE M YCTHBIE COOOIICHHS,
00001ass OMOMOTHYECKYI0O MH(POPMAIMIO U3 HECKOJIBKHX HMCTOYHUKOB,
I'PaMOTHO UCTIOJIh30BaTh MOHATHHHBINA anmapaT OHOIOTHH




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KUIACC

Kon

HpOBBpﬂEMLIﬁ IJIEMEHT COACPKAHUSA

1

buonorusa xak HayKa

1.1

Buomornss — wayka o >kuBoil mpupone. Pomp Oumomornum B (GopMHpOBaHUU
COBPEMEHHOM Hay4HOH KapTHHbI MUpa. CucTreMa OMOJIOrMUECKUX HaYK

1.2

MeTtoapl MO3HAHHS >KUBOW MPUPOABI (HAOJIOACHHUE, SKCIICPHUMEHT, OIHMCaHUE,
u3MepeHne, KiaaccuuKamus, MOJICIMPOBAHKE, CTAaTHCTHYeCKas o0OpaboTka
JTAHHBIX )

JKusble cucTeMBl U HX opraHu3anusa

2.1

JXKuble cucrembl (OMOCHCTEMBI) Kak NpenMeT u3ydeHus Ouonoruu. CBoiicTBa
OMOCHCTEM U X pPa3HOOOpazme

2.2

YpoBHU OpraHuzanu OHOCHCTEM: MOJICKYJSIPHO-TEHETUYECKHMA, KICTOYHBIH,
OpPraHW3MEHHBIN, MMOMYJISIIMOHHO-BUOBOM, SKOCUCTEMHBIN, OMOChEpHBIHA

XHMMHWYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB  KJIETKH. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpO3JIEMEHTbI. Boma u wMuHepanbHble BemiecTtBa. OyHKUMH BOIBI U
MHUHEpaIbHBIX BEIIECTB B KiIeTKe. [lonnepkanre ocMOTHYECKOro OajaHca

3.2

benku. CoctaB M cTpoeHue O€NKOB. AMHMHOKUCIOTHI — MOHOMEpHI OEIKOB.
HezameHnnMble u 3aMeHHMbIE AMUHOKUCIOTHL. AMHUHOKHCIIOTHBIM COCTaB. YpOBHU
CTPYKTYpBl O€NKOBOW MOJNEKynbl (NepBUYHAs, BTOPHYHAs, TpPETHYHAs U
YeTBEpTHYHAS CTPYKTypa). XHMHYECKHE CBoicTBa OenkoB. buonorudyeckue
(GyHKIIUN OEIKOB.

®epMeHThl — Ouosiornyeckue kartanuzaropbl. CTpoeHue QepmeHTa: aKTHUBHBIN
HeHtp, cyoctpatHas crenuduuHocth. Kodepmentsl. Buramunsl. Otianuus
(hepMEHTOB OT HEOPraHMUECKUX KaTalu3aTopoB

3.3

VYraeBoasl: MOHOcaxapubl (IJIOKO3a, pubo3a M Ae30KCUpH003a), AUCAXaPHIIbI
(caxapo3a, makTO3a) W TONHMCcaxapuabl (Kpaxmals, TJIHKOTEH, IEJUTI003a).
buonornueckue QyHKIUN YTIICBOIOB.

Jlumuaer: TPUTJIUILICPUIBI, CTEPOU/IBI, dhochomumuap. IMaapodunsHo-
runpodoOHble cBoWcTBa. buomormdeckue ¢yHkumu naununoB. CpaBHeHHE
YIJIEBOJIOB, OEJIKOB W JIMTIMJIOB KaK KICTOYHUKOB YHEPTHU

34

Hyxnennosbie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucaot. Crpoenue u ¢pynkiuu JHK. Ctpoenue un pynkunu PHK. AT®: ctpoenue

1 QYHKIIH

3.5

[utosorust — Hayka o kierke. Knetounas teopusi. MeTopl U3y4eHUs KIETOK

3.6

Knerka kak menoctHas xwuBas cucreMa. OOIMe NpU3HAKKU KIIETOK. 3aMKHYTas
HapyxHas MeMmOpana, Monekynsl JIHK kak reHetmueckuil ammapaT, cucrema
CHHTe3a Oernka

3.7

Tunsl KIETOK: 3yKapuoTHdecKass W mpokapuoruyeckas. OCOOEHHOCTH CTPOCHHS
npoKapuoTUdecko  kietku. Kierounas crenka  Oaktepuit.  CrpoeHue
JSYKAPUOTUYECKON KIETKH. (OCHOBHBIE OTIMYMS PACTUTEIBHOM, MXWBOTHOM U
I'pUOHO KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KIETOYHAs CTEHKA, TJUKOKAJIUKC, WX
¢ynkuu. [Inasmarudeckas memOpana, e€ cBoiictBa u ¢pyHkuuu. l{utornasma u eé
opraHouipl. OgHOMEMOpaHHBIE OPraHOWJbl KIETKW: SHJIOIIA3MaTHYeCKas CEeTh




(BIIC), ammapar T'obakH, JTU30COMBL [l0JyaBTOHOMHBIC OpPTaHOWIBI KJIETKH:
MUTOXOHJPUH, TUIacTUAbL [IpoucxokaeHne MUTOXOHAPHA W IUIacTuA. Buubl
wiactua. HememOpaHHbIE OpraHoujibl KJIETKHA: PHUOOCOMBI, KIIETOYHBIH LEHTP,
PECHUYKH, KTYTUKU. DYHKIIMH OPraHOMIOB KIETKU. BKIIIoUeHus

3.9

SAnpo — perynaropHblii LeHTp kieTku. CTpoeHue sapa: siaepHas 000J0dYKa,
KapHoIlJIa3Ma, XpOMATHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

)KI/I?;H@I{GSITCJH)HOCTI) KJIICTKH

4.1

OOmen BeriecTB, Wi MerabommsM. Accumuianus (MIacTudeckuii oOMEH)
TUCCUMUIISAIUS  (SHEPreTHYECKU OOMEH) — JIBe CTOPOHBI E€JIMHOTO MpOoIecca
MeTabosm3ma. Tumbl oOMeHa BEmIeCTB. aBTOTPO(HBIM U rereporpodHbiii. Porb
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHHH SHEPTUU B KIICTKE

4.2

®dotocunTe3. CBeToBas U TeMHOBas (a3bl GorocuHTe3a. Peakiuu doTtocunTtesa.
DddextuBHoCcTh PoTocuHTE3a. 3HaUeHHE (POTOCHHTE3a NS KU3HU Ha 3emIe.
Bnusinne ycnoBuit  cpensl Ha  (DOTOCHHTE3 W CIOCOOBI  TOBBIMICHUS  €TO
POAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTE3. XEMOCHUHTE3HpYIOIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIs
YKU3HU Ha 3eMIie

4.3

4.4

4.5

DHepreTuyeckuii OOMEH B KIeTKe. PaciernsieHue BEmIeCTB, BBIICICHUE |
AKKyMyJIMPDOBAaHHWE OJHEPrUU B KIETKE. OTalbl SHEPreTU4YecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCIEHHWE, WIW KJIETOYHOE
npixanue. DPPEeKTUBHOCTh YHEPTETUIECKOTO 0OMEHa

Peakiun mMatpuyHoro cuHtesa. ['enerndeckas mHpopmanus u JIHK. Peanuzamms
TeHeTUYEeCKOH HWH(pOpMAalLUU B KJIETKE. ['@HEeTHYeCKHil KOI M €ro CBOMCTBA.
Tpanckpuniuss — matpuunbii cuaTe3 PHK. Tpancnsuus — OwocuHTe3 Oenka.
KonupoBanue amunokuciot. Poib pubocom B bnocunTese 6enka

Hexknerounsie ¢opmbl ku3HH — BHPYCHL. Mctopust otkpeiTus BupycoB (/1.1
VBanoBckuii). OCOOCHHOCTH CTPOCHUSI W JKU3HEICSATEIBHOCTH  BHPYCOB.
bakrepunodaru. bonesnm pacreHuid, KWUBOTHBIX U YEIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonepunurta yenoeka (BMY) — Bo3Oymurens CIIN/a.
[TpodmrakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

PasMHOKEHME M MHAMBUAYAIBbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1UKI, WM JKU3HEHHBIM [WMKI KIeTku. HWHTepdaza u MuUTO3.
[Iponeccrl, mporekaromue B uHTepdasze. Pemnukanus — peakius MaTPpUYIHOTO
cunteza JHK. Ctpoenue xpomocoM. XpOMOCOMHBIII Habop — KapHOTHII.
JMrmonaHeli M TalUIOMAHBIA ~ XPOMOCOMHBIE HaOOPBHI. XpOMaTHIpbl.
[luTosmornyeckre OCHOBBI Pa3MHOXKEHUS M  WHIMBUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenne kinerkm — wmuto3. Cramgum muto3a. IIpoieccel, mpoucxonasuue Ha
pa3HbIX CTAAUSAX MUTO3a. BHOJIOrMYECKHUI CMBICIT MUTO3a

5.2

@opMBbI  pa3MHOXKEHHS OpPraHM3MOB. Oecroyioe | IojioBoe. Bumbl OGecrnosioro
pPa3MHOXKCHHS. JIeJICHHE HaJBOE, IIOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHPOBAaHUE
OpPTaHU3MOB, €T0 3HAUCHUE JIJISl CENEKIIUN

5.3

[TonoBoe pa3MHOXKEHUE, €ro OTIANYUS OT OECTIOIOrO.

Meiio3. Cragum wmeiio3a. [Ipoueccel, mpoucxofsfuige Ha cTagusx Menosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. buosiormdeckuil CMbICI H
3HA4YCHHUE MEN03a




5.4

I'ameTorenes — mporecc 00pa3oBaHUS MOJOBBIX KJIETOK y JKMBOTHBIX. IlomoBble
JKEJIE3bl. CCMCHHUKH WU SIMYHUKH. O6pa3OBaHI/I€ MU Ppa3BUTHUC IIOJOBBIX KJIICTOK —
ramer (criepMaTo30uj, SHIEKIeTKa) — crepMmaroreHe3 U ooreHes. OcoOeHHOCTH
CTPOCHUSI SHIEKIETOK M criepMaTo3onaoB. OmionorBopenue. [laprenorenes

5.5

WuauBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHE
(smOpuorenes). Dtanbl YMOPUOHAILHOTO PA3BUTHS y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisuus, opraHoreses. IloctamOpuonanbHoe paszButue. Tumbl
MOCTIMOPUOHATIBHOTO PAa3BUTHA: TPsAMOE, HempsMoe (MM4yuHOYHOE). BrusiHue
Cpelbl Ha Pa3BUTUE OPraHU3MOB; (aKTOPbI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOZCTBA.

Poct n pasButue pacreHuii. OHTOr€He3 LIBETKOBOIO PaCTEHMsI. CTPOEHUE CEMEHH,
CTaJINM Pa3BUTUS

HacnenactBeHHOCTh M U3MEHUMBOCTD OpraHu3MoOB

6.1

[IpeameTt m 3agaumn resetuku. Mcropus pa3sButus reHeTKd. Bkiuag pocCUCKUX U
3apyOeXHBIX  Y4YEHBIX B pa3BUTHE  TIEHETUKU.  MeToabl  IeHETHKH
(ruOpUI0TOrHUECKHIA, LATOT€HETUYECKUH, MOJICKYJISIPHO-TEHETHYCCKHUH).
OCHOBHBIE T€HETHYECKUE MOHATHA. ['€HeTHyYecKas CHMBOJIMKA, MCIIOJNb3yeMas B
CXeMax CKpeIINBaHUI

6.2

3aKOHOMEPHOCTH HACJIe[IOBaHHs IPU3HAKOB, YycTaHOBJIEeHHbIe [. MeHzenem.
MoHOrHOpUIHOE CKpeIUBaHUE. 3aKOH €JUHO00pasus THUOPUIOB TEPBOTO
nokosieHus. [IpaBUi0O JOMHHHPOBAHWS. 3aKOH pPACIICIUICHUS IPU3HAKOB.
I'mmiote3a unctoTel rameT. [loaHOE M HETIOTHOE JOMHWHHUPOBAHUC.

JuruOpuaHoe CKpemBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBAHUS NPU3HAKOB.
[luToreHeTn4yeckue OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS. AHAIU3UPYIOIICE
ckpemruBaHue.  lcnonp3oBaHHE — AHANM3HPYIOLIETO  CKPCIIMBAHUS IS
OTIpeIeJICHUs] TeHOTHIIA 0COOU

6.3

CueruieHHoe HacienoBaHue mpusHakoB. PaGora T. Moprana mo cCremicHHOMY
HACJIC/IOBAaHWIO TeHOB. Hapyrienue  creruieHHs TE€HOB B pe3ysbTare
KPOCCUHroBepa. XpOMOCOMHAsl TEOPHS HACIIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.
lenetrka mona. XpOMOCOMHOE OIpeNesieHHe Mojia. AyTOCOMBI U TIOJOBBIC
XpoMocoMbl. ['OMoraMeTHbIE M TeTeporaMeTHble oOpraHu3mbl. HacnempoBanue
IIPHU3HAKOB, CHCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. Buabsl HM3MEHUMBOCTH. HEHACJIECICTBEHHAs U HACJEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PHUKAIIMOHHON U3MEHUMBOCTU. BapualioHHbIi psa 1 BapuallMOHHAs KPUBasl.
Hopma peakumu npusHaka. KosiMuecTBEHHbIE M KAaueCTBEHHBIC IPU3HAKM U MX
HopMa peakiuu. CBoiicTBa MOAM(PHUKAIIMOHHON H3MEHYUBOCTH

6.5

HacnencrBennast, WM TeHOTHUIMYECKas, W3MEHYHMBOCTb. KoMOMHATHBHAs
U3MEHYMBOCTh. Meilo3 © TMONOoBOM mpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHAsE N3MEHYMBOCTh. Kitaccudukanusi MyTaruii: reHHbIe
XpPOMOCOMHBIE, TeHOMHBIe. YacToTa U mpu4YrHBI MyTanuii. MyTareHHbIe (aKTOpHI.
3aK0H TOMOJIOTHYECKUX PSIIOB B HacieAcTBeHHOM n3MeHnunBoctu H.M. BaBunosa

6.6

I'enetuka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl TE€HETHUKHU
qeJIoBeKa. TeHEAJIOTHYECKHH, OJIM3HELIOBBIH, [IUTOTCHETUYCCKHUA,
OMOXMMHYECKH, MOJIEKyIspHO-TeHeTHueckuid. COBpEeMEHHOE Ompe/esieHne
TCHOTHUIIA. IIOJJTHOI'€HOMHOEC CGKBGHI/IpOBaHI/Ie, FeHOTI/IHI/II)OBaHI/Ie, B TOM YHUCJIC C
nomonipio II[[P-ananu3a. HacnenacTBeHHble 3a00JCBaHUS 4YEIOBEKAa. T'€HHBIC
Oose3Hu, OOJIE3HU C HACJIEICTBEHHOW MPEAPACIIOI0KEHHOCThIO, XPOMOCOMHBIE
0osne3nu. ComMaTHYeCKHE€ M TeHepaTuBHblE MyTaluu. [IpUHIMIBI 370pOBOTO




O6p3.38. KHU3HHU, TMAalrHOCTHKH, HpO(bHHaKTHKH U JIeYEHHs T€HETHYECKUX OOJIe3HEMN.
MCI[I/IKO-FGHGTI/I‘ICCKOG KOHCYJIbTUPOBAHUC. 3HaueHue MC)II/IIIHHCKOﬁ TCHCTUKU B
MpeaoOTBpaAlICHUN U JICUCHUN I'CHCTHUYCCKUX 3a00JI€BaHMH YeIoBEKA

Cenekiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa ¥ poLecc. 3apoKICHUE CEJIEKIIMY U JOMECTUKALUA. YYeHUE
H.M. BaBunoBa 0 IeHTpax HNPOHCXOXKACHUS W MHOro00pasusi KyJIbTYPHBIX
pacTeHui. LIeHTpBl NPOMCXOXKIEHUS IOMAIIHUX XKUBOTHBIX. CopT, nopona,
HITaMM

7.2

CoBpeMeHHbIE METOIbl CeJeKIUMH. MaccoBbIi M HHIMBHUIYalIbHBIH OTOOpPHI B
CeJIEKIIMM pAcTeHUM M >KUBOTHBIX. OIleHKa 3KCTepbepa. BIn3KopoaCcTBEHHOE
cKkpemuBaHue — HMHOpuAWHT. Ywmcras nuHusg. CKpelMBaHUE YHCTHIX JTUHUH.
I'ereposuc, niau rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIMHT.
Otnanénnas rtulpunmszauus u e€ ycrnexu. VCKycCTBeHHBI MyTareHe3 u
MOJIyYEHHE TOJMIUIOUJIOB. JIOCTHIKEHUS CENEKIMU PACTEHHUM, >KUBOTHBIX M
MUKPOOPTaHU3MOB

7.3

buorexHonorust kak oTpaciib TNpPOM3BOJACTBA. ['€HHAas WH)KEHepHs. OTalbl
co3nanusi pexomOmHaHTHOM JIHK wm Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kinerounsle KynbTypbl. MUKpPOKIOHAIIBHOE Pa3MHOXKEHUE PACTCHUM.
KiionupoBaHue BBICOKOIIPOJIYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OPraHU3MOB.
Okomorndeckue W ITHYeckue  npobdirembel. MO -  reHeTHYecKu
MOIU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
DBOJIIOIIMOHHAST OMOIOTHS

1.1

DBOIOIIMOHHAS TEOPHS U €€ MEeCTO B OMOJIOTHH.

CBugerenbcTBa  OBONIONWHU.  [laJCOHTOJOTMYECKHE.  IOCIIEOBATEIBHOCTD
II0ABJICHUA BHJOB B HaJICOHTOJIOTHUIECKOU JICTOIMUCH, NTCPCXOAHBIC q)OpMI:I.
buoreorpaduueckue: cxoncTBo u paznuuue GayH u Gop MaTepuKoB U OCTPOBOB.
DOMOpHONIOTHYECKUE. CXOJCTBA UM  Pa3nu4us SMOPHOHOB  pasHBIX  BHUJIOB
MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE.: TOMOJOTHYHBIC, aHAIOTHYHbIE,
pyOUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX IyTeH Yy BCeX
OpraHu3MOB

1.2

OpomonnonHas Teopus Y. JlapBuHa. [IpeAnocbuiku BOSHUKHOBEHHUS IaApBUHU3MA.
JIBIKyIIME CHIIBI 3BOJIIOIMK BUIOB 10 JlapBuHY (M30BITOYHOE Pa3MHOKEHHE MPH
OTPaHMYEHHOCTU PECYpCOB, HeolpeaenéHHass HU3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHUE, €CTECTBCHHBIN 0TOOP)

1.3

Cunterndyeckas teopus osBomonud (CTD) ©u  OCHOBHBIC €€  IMOJOXKCHHS.
Muxkpossontonust. [lonynsauusa kak eqMHULIA BUAA U YBOJTIOLHU

1.4

JIBmwxymue cuibl (hakTopbl) SBOJIONMK BUIOB B Mpupoae. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAS W3MEHYMBOCTH. [lomynsnuMOHHBIE BOJMHBI U Jpeid
reHoB. M3omsmus m murpamus. EctecTBeHHBIH 0TOOp — HampaBisitomui GaxTop
sBOMOLNH. POPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucrnoco0aeHHOCT,  OpraHU3MOB  Kak  pe3yiabTaT dBomonuu. [Ipumepsr
npucrnoco0JeHUH y OpraHu3MoB. ApoMop(o3bl U HAHO0AIANITAIUH.




Bun u BunooGpasosanue. Kputepuu Buna. OcHoBHbIE (hOpMBI BUJOOOpa30BAHUA:
reorpa)u4eckoe, SKOJIOrHIECKoe

1.5

Maxpo3BooIHs. @opMBI  IBOJIIOLIHH: bunernyeckas, JTMBEpreHTHas,
KOHBEpPreHTHas, napasuiesbHas. HeobpatuMocTs 3BOIOINT

Bo3nukHOBEHNE 1 Pa3BHUTHUC )KU3HU HA 3emie

2.1

JloHayuHble TMpPENCTABICHUS O 3apOXKICHMM >KM3HU. HayudHble THUNOTE3BI
BO3HUKHOBEHUS JKM3HM Ha 3emie. abuoreHe3 M MaHCIEpMHS. XUMUYecKas
SBOJIIOIMSA. OKCIEPUMEHTAIIbHOE TOATBEPXKICHUE XMMHYECKOW  HBOJIIOIUH.
HavanpHable sTanel Ouonormdeckoi somoornuu. ['unmoreza PHK-mupa. IlepBbie
KJIETKH U UX 3BOJIOIMA. DOPMUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB

2.2

Pazsutne xu3Hm Ha 3emie mo spaMm M nepuogaM. Karapxeil. Apxeickas u
nporepo3oiickasg 3pel.  [laneosolickas 3pa u €€ mnepuoAsl: KeMOpHICKuil,
OPJIOBUKCKUM, CWIYPUUCKUW, JI€BOHCKHH, KAaMEHHOYTOJIbHBIM, TMEPMCKUH.
Me3so30iickas 3pa U €€ IepUObl: TPUACOBBIN, FOPCKUHI, MEJIOBOM.

Kaiino3zoiickast spa u e€ nepuobl: NajaeoreHOBbIN, HEOr€HOBBIN, AHTPOIOTE€HOBBIN.
XapakTepucTuka KiIuMaTa W TeoJIOTHUeCKUX mporeccoB. OCHOBHBIE 3Tarlbl
ABOJTIOIMMA PACTUTEIBHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH |
KUBOTHBIX. [losiBJIEHUE, paclBET M BEBIMUPAHKE TPYIII KUBBIX OPTraHU3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue dBoonMH. OCHOBHBIE
CUCTEMAaTHYECKHE IPYIIIBI OPraHU3MOB
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2.5

DOBOJIIOLIMST YEJIOBEKAa. AHTpOIOJOrUs Kak Hayka. Pa3BuTue mnpenctaBieHUd O
MPOUCXOKICHUM 4YesioBeka. Meroabl u3yueHus aHTpororeHesza. CxoncrtBa u
pa3nuyus YeloBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHE YEIOBEKa.
JiBwkyme cuibl (pakropel) aHTpororeHesa. HaciencTBeHHass W3MEHYHMBOCTh U
€CTECTBEHHBIH OTOOp. OOIecCTBEHHBI 00pa3 >XKW3HU, HW3TOTOBJIICHHE OPYAHM
TpyJla, MBIILICHUE, PEUb

OcCHOBHBIE CTaAuM M BETBU DBOJIIOLMH YEJIOBEKA. aBCTPAJIONMUTEKH, YenoBek
ymensid, YemoBek mnpaAmoxoxsmuii, YenoBek HeaHAepTanbCcKui, Yenosek
pa3ymHblii. Haxoaku HCKoNaeMbIX OCTAHKOB, BpeMs CYLIECTBOBaHMSA, 00JacCTb
pacnpocTpaneHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS

2.6

YenoBeueckre packl. OCHOBHBIC OOJBIIME PAChl: €BporeouHas (eBpa3HiicKas),
HETPO-aBCTPAIOUTHAS (oxBaTopuanbHas), MOHTOJIOUAHAS (a3martcko-
amepuKaHcKas). YepThl MPUCIOCOOICHHOCTH MPEICTABUTENCH YeTOBEUSCKUX pac K
yCIIOBHSIM cyliecTBoBaHMsl. EnMHCTBO yenoBeueckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpYXarolias cpefia

3.1

DKoJIoTHsl Kak Hayka. 3aJaud M paslieibl 3KOJIOTMH. MeToAbl 3KOJIOTMYECKUX
HCCIeA0BaHUM. DKOJIOTHYEeCKoe MUpoBo33peHne. Cpenbl 0OMTaHHS OPraHU3MOB:
BOAHAasA, HA3CMHO-BO3AYyIIIHAA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAsA

3.2

Oxonornueckue  ¢akropel.  Knaccuduramus — skonorudeckux  (GaKTOpOB:
abuoTtnyeckne, OMOTMYECKHME M AaHTPOINOreHHble. JleficTBHE 3KOJIOrHMYECKUX
(hakTOpPOB HA OPTaHU3MBI

3.3

Abunotnyeckne (HaKTOpbl: CBET, TEeMIepaTypa, BIAXHOCTb. DOTONEPUOIU3M.
[IpucriocobGnenust  OpraHu3MoOB K  JCHCTBUIO  aOMOTHYECKUX  (aKTOPOB.
buonornueckue puTMsl

3.4

buotnueckue dakTopel. Buapl OHOTHYECKMX B3aUMOJCHCTBUI. KOHKYPEHIIHS,
XHMITHAYECTBO, Tapa3uTH3M, MYTyallu3M, KOMMEHcaIu3M (HaXJeOHUYECTRO,
KBapTHPAHTCTBO), aMeHcaJIn3M, HEUTpATIA3M. 3HadueHne OMOTHYECKUX
B3aMMOJICHCTBUI 7S CYIIIECTBOBAHHUSI OPTaHMU3MOB B IPUPOTHBIX COOOIIECTBAX




3.5

OKOJIOTUYECKHUE XAPaKTCPUCTHUKU TTOITYJIALAH. OcHOBHBIE IOKa3aTeIN NOITYJISALMH.
YUCJICHHOCTb, INUIOTHOCTBH, POXAACMOCTb, CMCPTHOCTHL, HIPHUPOCT, MHUIPALUA.
Z[I/IHaMI/IKa YUCJICHHOCTH IOIYJIAINNA U eé peryidanus

Coo01recTBa v DKOJIOTUYECKUE CUCTEMBI

4.1

Coo01iecTBO OpraHu3mMoB — OuorieHo3. CTpyKTyphl OHOIICHO3a. BHJIOBas,
NpocTpaHCTBEeHHasi, Tpoduueckas (mumieBas). Buabl-nomuHantel. CBs3u B
OHOLIEHO3E

4.2

Okonoruyeckue cuctemMbl  (dkocuctembl). [loHsATHE 00 JKOCHCTEME |
ouoreoreHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOJYLIEHTHI,
KOHCYMEHTBI, penyleHTsl. KpyroBopoT BElIECTB U MOTOK YHEPIHUH B 3KOCHUCTEME.
Tpoduueckue (muiieBbie) YpPOBHH 3KOCHUCTEMbI. IIWIEBbIE IIEMA ©  CETH.
OcHOBHBIE TIOKA3aTeIM SKOCHUCTEMBI. OMOMacca, MPOAYKIHs. DKOJOTHYECKUE
MUPaMHUIIBI.  TPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBAa 3KOCHUCTEM:
YCTOMYMBOCTb, caMoperyisinuus, pazsurue. Cykueccus

4.3

[IpupoaHble SKOCHCTEMBI. DKOCHCTEMBI 03€p M PeK. JKOCHCTEMa XBOWHOTO WIIH
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTEHHBIE 9KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOo3KOCHCTEMBI.
Bronornueckoe u X034iCTBEHHOE 3HAYSHNE arPOIKOCHCTEM H YPOOIKOCUCTEM.
buopasznooOpazue kak (dakrop ycroiiumBocTH dKocucTeM. CoxpaHeHHe
OHMOJIOTMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuyenne B.W. Bepnagckoro o Ouocdepe. I'paHuiibl, coctaB W CTPYKTypa
o6uocdeprr. XKupoe BemecTBO M ero ¢yHkuun. OcoOeHHOCTH OHOchepsl Kak
ro0ansHOM 3KOCHCTeMBbl. J[MHaMUYecKkoe paBHOBECHE M OOpaTHas CBSI3b B
omocepe. KpyroBopoTsl BemIecTB W OHOTCOXMMHYECKHE IHKIBI 3JIEMEHTOB
(yrnepona, azota). 30HaIbHOCTH OHOCGhephl. OCHOBHBIE OMOMBI CYIIIN

4.5

UYenoBeuecTBo B Ouocdepe 3emun. AHTPONOTCHHBbIE H3MEHEHUs B Ouocdepe.
['106anbHbIC YKOTOTHIECKUE ITPOOITIEMBI.

OcHOBa  paIlMOHAJIBHOTO  YIPABJICHHS TMPUPOJHBIMH  pecypcaMH W HX
UCIoJb30BaHue. JloCTH)KEHHS OMOJIOTHH M OXpaHa ITPUPOIbI




YUYEBHO-METOJANYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
* buonorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Pybuios A.M. u np.;
[Ton penmakmmeit Ilaceunnka B.B. AxmmonepHoe ob6mectBo «M3marenbcTBo

«IIpocselenue»
* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuit A.A., Pyouos A.M. u np.;
[Ton penakmmeirt Ilaceunnka B.B. AxmumonepHoe oOmiectBo «H3matenbcTBo
«IIpocaeenne»

METOIUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

e HHdopmManmoHHO-METOANYECKOE MUCHMO 00 OCOOEHHOCTSIX MPENOIaBaHUs
yaeOHoro npeamera «buonorus» B 2025/2026 yuebroM romy

https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf

e buosorus (6a30Beiii ypoBeHs). Peamuzamus ®I'OC ocHOBHOro 001IIEr0

O6p8.30BaHI/IH: METOANYCCKOC 1'[00061/16 JJIA yIII/ITeJI}I.
https://clck.ru/3NSBnV

Meroauyeckre peKOMEHIaluK 10 CO3JaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOTO MPOQPWICH W KJIACCOB C YIIyOJEHHBIM H3y4YEHHUEM
MaTeMaTHKd, (U3UKHA, XHUMHH, OHOJOTMH B 00IIe00pa30BaTEIbHBIX
OpraHu3alugaX C UCMOJIb30BaHWEM HHQGPACTPYKTYpPhl, CO3IaHHOM B paMKax
HalMOHAIBHOTO Mpoekta «Oo6pazoBanue» (KBantopuymsl, I T-kyoOb1, Touku
pocra u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov tehnol i _en profile] 2025.pdf

Metonnueckue pekomeHnnauuu. Opranuzauusa B3aumojaenctBus “‘Illkona —
BY3 — npeanpusTue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

Konrekctubie 3amaun. 3amganus Kk yuyeOHOMYy Kypcy «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf

Meroaudeckuii keiic. CrienieHHOe HaclieloBaHue Mpu3HakoB. buomorus. 10
KJIacC (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya mk sczeplennoe nasledovanie priznako

v.pdf

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
e bubmmoreka I1OK https://m.edso0.ru/7f413368
e CBEPOBPA3OBAHUHE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577



https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://clck.ru/3NSBnV
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://m.edsoo.ru/7f413368
https://sbereducation.ru/?ysclid=mqs5zf94si190911577




