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HOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mporpaMMbl MO OHOJOTHUH TEOPETHUUYECKYI0 OCHOBY IS
OTIpeJIeNICHHs] MOAXO0A0B K (DOPMUPOBAHUIO COJAEpPKaHUA ydyeOHOTO mpeamera «S1
OMOJOr»  COCTAaBWIM:  KOHIenTyainpHble  mnonoxeHus @DI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJE, COAepXk aHUs, pe3ylabTaTOB OOydeHUs H
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXKEHU 00 OOIIMX IENsSIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHEro
oOmrero oopaszoBanus B Poccuiickoit @enepaninu, a TakKe MOJIOKEHUS O CrielupuKe
Ouonornn, €€ 3HAYCHMH B TIO3HAHMM >KMBOM TNPUPOIABI U OOECIEeYCHHUH
CYILLECTBOBAaHMsI 4YeJloBeyecKoro ooOmecTBa. CorinacHO Ha3BaHHBIM IOJOKEHHSIM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpamMmMa na€r npejacraBieHUe O LENsIX, 00 oOuie crpateruu oOyueHwus,
BOCIIUTAHUA W PAa3BUTHS OOYy4alOIIMXCsS CpeACcTBaMU y4yeOHOro mpeamera «S1
ouonor», ompenenser 00s3aTeNbHOE MPEAMETHOE COJIEpKAHHE, €ro CTPYKTYpY,
pacmpesieieHue MO paszienaM W TeMaM, PEKOMEHIYeMYIO0 TOCIEeI0BaTEIbHOCTh
U3y4eHUs y4eOHOro maTtepuana ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa3oBaTENbHOrO IpolEecca, BO3PACTHBIX OCOOEHHOCTEM
oOyyJarommxcsi Ha ypoBHE CpeiHero o01ero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obOecneunBaeT (popMHUpOBaHHE Yy OOYyYaIOMIMXCS MPEJCTABICHUN O Hay4dHOU
KapTUHE MHpa, paciMpser U 0000IIaeT 3HaHUS O SKUBOW TmpHpoae, €&
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOM OpraHM3allud U 3BOJIOLUH, CO3JAET
yCIOBUSL  JAJIsA:  TO3HAHMSI  3aKOHOB  JKMBOM  MpHUpPOAbI,  (POpMHUpPOBaHUS
(YyHKUMOHAIBHOM T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KHU3HU, IKOJIOTUIECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIIECHUS K KUBOM MPUPOJE U
YEJIOBEKY.

CTpyKTypUpOBaHUE COJAEpX aHUs Y4YEOHOro MaTepuajia B MPOrpaMme I0
OMOJIOTUM  OCYILECTBIEHO C Y4YE€TOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJMYUTEIBHBIX OCOOCHHOCTSIX JKUBOM MPHUPOJBI, O €€ YPOBHEBOW OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro mnpeamera «buomorus»
BBIJICTIEHBI CIIEAYIOLINE COAEPKATENbHbIE TUHNN: «buosorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka kak Ouosnormyeckas cuctemay, «OpraHuzM Kak
Ouonoruueckas cucreMa», «CucreMa M MHOrooOpasue OpraHH4eCKOro MHpay,
«OBOJIOLMS AKUBOU MPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTHY.

[lenp uzyuyenus: yuebnoro mnpenmera «buosjorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE  OOyYarOUUMHUCA  3HAHUSIMH O  CTPYKTYpPHO-(DYHKIIMOHAJIHHOM
OpraHu3allid >KUBBIX CHUCTEM PA3HOTO paHra M MPUOOPETeHHE YMEHUMU
UCIIONIb30BaTh 3THU 3HAHUS JJI TPAMOTHBIX JACMCTBHI B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.



JlocTmxeHne 1enu u3ydeHus ydeOHoro mpenmera «S Ouonor» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEMICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHUCTEMBbl 3HAHMA O OHOJIOTUYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIOTE3aX, MpaBUiIaX, CIYKalIUX OCHOBOM
s (OpPMUPOBAHUS TPEJICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAyYHOTO MO3HaHWUs, CTPOCHUU, MHOTO00pa3uu M OCOOEHHOCTSAX J>KHBBIX
CHCTEM DPa3HOT0 YPOBHSI OpraHU3allMH, BBLAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

(¢opMupoBaHHE y OOyYaroIMXCs IO3HABATENIbHBIX, WHTEIUIEKTYaJIbHBIX MU
TBOPYECKUX CIIOCOOHOCTEH B IPOLIECCE aHajdu3a JaHHBIX O IyTSAX Pa3BUTUS B
OMONOTHHM HAy4YHBIX B3TJSA0B, HACH M TOAXOAOB K HM3YyYEHHUIO KUBBIX CHCTEM
pa3HOTO YPOBHS OpraHU3aIUH;

¢opMupoBaHHE Yy OOyYaroIMXCS YMEHMH WUIIOCTPUPOBaTh 3HAYCHUE
OMOJIOTMUECKUX 3HAaHUM B IPAKTHUECKON JEATEJIBHOCTH 4YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHA;

Jnst m3ydeHust nporpamMmbl  «S Ouosor» Ha 0a30BOM YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBoauTcs 34 yaca (1 gac B Hemenio)B 9.

LIlnanupyemsblie pe3yabTaThl

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHUA IpeaMeTa «buosorus»
BBIJICJICHBI CIICYIONINE COCTABIISIIONINE: OCO3HAHHME OOYYArONTUMHCS POCCHUMCKOM
IPAXKIAHCKON HUJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACJICHUIO, HaJlWYuWe MOTHBAIlMM K  OOydYeHHMIO  OHOJIOTHH,
[[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHUX YOEXKIEHUWU JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJUIMN pPa3BUTHSA OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAaMHU, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  O0pa3oBaHUs, HAJIMYHUE DKOJOTHYECKOr0  IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIH U CTPOUTH KU3HCHHBIC TUTAHBI.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJabTaThl OCBOEHHUS y4eOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYUMBbIe Uil (OPMUPOBAHMS MHMPOBO33PEHUS]  O0OyYarOUIUXCs
MEXIUCITUTUTMHAPHBIE (MEXIpPEIMETHbIE) OOIEHAYyYHbIE TMOHSATHSA, OTPAKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa ¢ CHenu(uKy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPrus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIIMI, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,



UCCIIeIOBaHKe, HaOMI0IeHEe, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHX), YHUBEPCAIbHbIC
yuyeOHble J1ecTBUS  (IIO3HABATENIbHBIE, KOMMYHHUKATHUBHbBIEC, PpETYJSATUBHbBIE),
obecrieunBaromme GopMupoBaHue (HyHKIIMOHATBHOW TPAaMOTHOCTH W COITUATBHOU
KOMIETEHIIMM ~ OOy4aroluXcsl, CHOCOOHOCTh  OOYyYaroIMXCS ~ MCIOJIb30BaTh
OCBOCHHBIEC MEKIMCLHUIIIMHAPHBIC, MUPOBO33PEHUYECKHNE 3HAHHUS U YHUBEPCAJIbHBIC
y4eOHBbIE IEMCTBUS B TO3HABATEILHON U COLUAIIBHON MPAKTHKE.

2. TEMATHYECKOE INTAHUPOBAHUE
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3. Conep:xanue yueOHOro Kypca

Tema 1. buoJsiorusi Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYCCKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamH, (Guiocoduen, S3TUKOH, ICTETUKON U IMPaBOM.
Ponb Guonoruu B opMHUPOBAHUU COBPEMEHHOM HAy4HOUM KapTuHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

MeTonpl TTO3HAHUS KHBOW MPUPOABI (HAOMIOACHUE, IKCIIEPUMEHT, OTHMCAHUE,
U3MEepeHue, Kiaccupukanus, MOJEIUpPOBaHUEe, CTAaTHUCTHYECKass o0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabmuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

Tema 2. 7KuBble cUCTEeMbI U X OPraHU3aIHs.

’Kusble cuctembl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus: ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM M UX pazHOOOpa3ue. YPOBHU OpPraHU3AMKU OMOCUCTEM:
MOJIEKYJISIPHBIN, KIE€TOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISLUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUT ), OMOChHEPHBI.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAYECKH COCTaB KJIETKHM. XUMHYECKHE 3JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBRA.

OyHKIMM BOABI M MUHEpPAIBbHBIX BellecTB B KieTrke. lloamepskanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u crpoeHue OeaKoB. AMHUHOKHUCIOTBI — MOHOMEpBI OEJKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKHUCJIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~ OCIKOBOM MOJEKynbl (MEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTHUUHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
¢byHKIIUM OEIKOB.

depmeHTHl — Onosiorndeckre kataauzatopbl. CTpoeHue pepMeHTa: aKTUBHbBIN
neHTp, cyocrpatHas cnenuduunocts. Kodepmentsl. Butamuubl.  OTiauums
(GhepMEHTOB OT HEOPTaHUYECKUX KAaTaIu3aTOPOB.

VYrneBonbl: MOHOCaxXapuabl (TIIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JlakTo3a) MW TOJMCAaXapulbl (Kpaxmaji, TJIUKOTeH, IeJUTI0JI03a).
buonorndeckue pyHKIIUH YTIIEBOIOB.

Jlunuasl:  Tpurnuuepunsl,  pocomunuasl, crepounbl. I'mapoduiibHO-
ruapodoOHbie  cBoiicTBa. buonmornueckue Qynkmum ngunugoB.  CpaBHEHHE
YTIIEBOIOB, OCTTKOB U JIMMHUIO0B KaK NCTOYHUKOB YHEPTHUH.



Hyxnennoseie kucnorsl: JIHK wn PHK. Hykmeormasr — MoHOMEpEI
HykJIenHOBBIX KucioT. Ctpoenue u ¢ynkiuu JJHK. Crpoenune u ¢pynkumu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kieTke. KiueTtouHnas teopus — npuMep B3aUMOACHCTBUSA
ujei 1 pakToB B HAYYHOM MMO3HAHUHM. MeTO/bl U3YUEHUS KICTKH.

Knetka kxak nenoctHas >kuBasi cuctema. OO1Iue npu3Haku KJIETOK: 3aMKHYTast
HapykHas MemOpana, Mousekyiabl J[HK kak reHeTMdeckuil ammapar, cHcCTeMa
CUHTE3a Oelka.

Tunel KJIETOK: dyKapuoTHYecKas M HpokapuoTudeckas. OcobGeHHOCTH
CTpOEHHUsl TpOKapUOTUYECKOM KieTku. KierouHas crenka Oaktepuil. CtpoeHue
SYKAPUOTUYECKON KJIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAJIHUKC, UX
¢ynkun. [1nazmatuueckass MeMOpaHa, e€ cBoiicTBa U GpyHkuuu. Lluromnasma u eé
opranoussl. OnHoMmemOpanHbie opraHounabl kietku: OIIC, ammapar ['ombmxw,
an30coMBl.  [I0oyaBTOHOMHBIE OPraHOWIBI KJIETKA: MHUTOXOHJPWH, IUIACTHIBL.
[Ipoucxoxenne MUTOXOHJApUN U T1iacTud. Bunel mnactua. HememOpanHbie
OpPraHoOu/bl KJIETKH: pUOOCOMBI, KJIETOYHBIA IIEHTp, LEHTPUOIN, PECHUYKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynsaTopHblil UeHTp kieTku. CTpoeHue siapa: siiepHas 000JI0YKa,
KapHOoIUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, Ui MeTaboIM3M. AccuMUAIUs (TUTACTUYECKU OOMEH) U
JUCCUMUIISIIUSA  (SHEpPreTUYecKnuii OOMEH) — JB€ CTOPOHBI E€AMHOrO IMpolecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHs BELIECTB M HSHEPIUM B TNOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHbIid. Ponb ¢pepmeHToB B
O0OMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunTte3. CperoBas W TeMHOBasg (a3pl ¢oTocuHTe3a. Peakuun
dborocunTeza. DPpdhekTuBHOCTh (HOTOCHMHTE3a. 3HAUYCHUE (DOTOCUHTE3a VISl KU3HU
Ha 3emse. BinusHue ycnoBuit cpeabl Ha (POTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMOCHHTEe3. XEeMOCUHTE3UPYIoIIe OaKkTepuu. 3HAYEHUE XEMOCHHTE3a IS
YKW3HU Ha 3eMJIE.

OHepreTudecknii oOMeH B KieTke. PaciienjieHue BelecTB, BBIACICHHE U
aKKyMyJIMPOBAaHHE PHEPTUU B KJIETKE. DTalmbl dHEpreTuueckoro oomena. ['nmukonus.
bpoxxenne m ero Buiabl. KuciopogHoe OKHCIEHWE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe dochopunupoanue. IPHEKTUBHOCTh IHEPTETUUECKOTO 0OMEHA.

Peakuun wmatpuyHoro cuHrte3a. [‘enernueckas wuHbpopmanus u JIHK.
Peanuzanus reHernyeckol wHPOpMAIMM B KIeTKe. ['€HeTHYeCKHuil KOA M €ro



cBoiicTBa. Tpanckpumnuus — mMatpuunblii cunte3 PHK. Tpaucmsiuus — Ouocunres
Oenka. Ortanbl TpaHcusiuuu. KoaupoBanwe aMuHOKHUCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — BUpYycChl. Mctopust oTkpeiTus BupycoB (J1. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHS M SKM3HEHHOTO IHMKJIA BHUPYCOB.
bakrepuodarn. bonesHm pacTteHui, KUBOTHBIX U YEJIIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc mmmyHonedurnura udenoeka (BUY) — Bo3dyaurens CIIN/a.
OOpatHast ~ TpaHCKpuUILIMsS,  peBepraza u  uHTerpasa.  I[lpodunaktuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

Tema 5. Pa3aMHokxeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAHU3MOB.

KiieTounbIii MK, WX SKU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Ipoueccel, mporekatomue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza J[HK. Ctpoenue xpomocoM. XpOMOCOMHBIN Ha0op — KapUOTHIIL.
JIMTIou b W TalJIOWJHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XpOMaTHJBI.
[{utonoruueckue OCHOBBI  Pa3MHOXKEHUS W  HUHAUBUIAYAIBHOTO  pPa3BUTHS
OpraHU3MOB.

JHenenne kinerkn — muto3. Craguum muto3a. Ilporeccel, mpoucxoasiue Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUN CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

®opMbI pa3sMHOKEHHS OPraHU3MOB: Oecrnojioe U nosoBoe. Buael Oecronoro
pa3MHOXEHUS: JEJICHHE HaJABOE, ITOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MCKycCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAYE€HHE ISl CEJICKLUU.

[TosoBo€ pa3MHOKEHUE, €TO OTIMNYHS OT OECIIOJIOTO.

Meito3. Cragun wmenosa. [Ipouecchl, NMpOUCXOISIIME HA CTaAusAX MEMo3a.
[ToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOMOrMyeckuii CMbBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 00pa3oBaHMS TOJIOBBIX KJIETOK Yy JKHBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU U AMYHUKM. OOpa3oBaHHE M pPa3BUTUE MOJIOBBIX
KJIETOK — ramMeTr (CrmepMaro3oui, SIMIeKIeTKa) — CIepMaToreHe3 M OBOTCHE3.
OcoOEHHOCTH CTPOEHUS SIMIEKJIETOK M crepmaTo3ousioB. OIIoA0TBOPEHUE.
[TapTrenorenes.

NunuBunyanbHoe  pa3Buthe  (OHTOTE€HE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtamnbl AYMOPUOHAIBHOTO PA3BUTHUS Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyisiusi, opranoreHe3. llocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TPsIMOE, HEMpsiMoe (JMYuHOuYHOe). Brmsaue
CpeIbl Ha pPa3BUTHE OPraHW3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YpOICTBa.

Poct u pasButne pacteHuil. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INH PA3BUTHS.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3agaum reHetuku. Mcropus pasButusa reHeTuku. Ponp nurosiorun
U SMOpPHUOJIOTMM B CTAHOBJICHUU TEHETUKH. Bkian poccHilckux M 3apyOesKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKU. MeTOoAbl TEeHETUKU (TUOPUAOIOTHUYECKUM,
[UTOTCHETUYECKUM, MOJEKYJISIpHO-TeHeTUYeCKHil). (OCHOBHBIE TE€HETHYECKHE
NOHATUS. ['eHeTHUecKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacjeJOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE ['. Mennenem.
MonoruOpuiHoe CKpelyBaHue. 3aKkOH €IWHOO0Opa3us THOPHIOB IEPBOTO
nokoJjeHud. [IpaBuno qOMUHHPOBaHMS. 3aKOH pACIICIUICHHs NPU3HAKOB. | nunoresa
YuCTOTHI raMeT. [IoJTHOE U HEMmoTHOE TOMUHUPOBAHUE.

JuruOpugHoe cKkpemmBaHue. 3aKOH HE3aBUCUMOTO HacleOBaHUs MPU3HAKOB.
[{uToreHeTuuyeckue OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHUSA. AHAIU3UPYIOIIEEe
CKpemuBanue. Mcrnonp30BaHne aHATU3UPYIOMIETO CKPEIIUBAHUS JJIsI ONPEACICHUS
reHOTHIa 0Co0u.

CuerieHHOE HaceaoBaHue mpu3HakoB. Pabora T. Moprana 1o crernjieHHOMY
HAaCJIEAOBAaHUIO T€HOB. HapylieHue cuersieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTMYeCKue KapThl.

['enetnka mosia. XpOMOCOMHOE OIPEIEIICHUE T0Ja. AyTOCOMBI U TOJIOBBIE
XpoMocOoMBl. ['omoramerHele M rereporamMeTHble OpraHu3Mbl. HacienoBaHue
[IPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUbl MN3MEHUNBOCTH: HEHACJIEACTBEHHAS W HACJICACTBEHHAS.
Ponp  cpempl B HEHAaclEeACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIIMOHHON W3MEHUYMBOCTU. BapualiMoHHbBIN psifi U BapuallmoOHHAsi KpUBasi.
Hopma peakuuu npusHaka. KonndecTBEHHbIE M KAa4€CTBEHHbIE MPHU3HAKA M HX
HOpMa peakimu. CBOMCTBAa MOAUPUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBennas, wiu TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KoMOuWHAaTHBHas
U3MEHYMBOCTh. Meiio3 ¢ MOJIOBOM mpouecc — OCHOBA KOMOMHATUBHOMN
W3MEHYMBOCTU. MyTanmoHHasi u3MeHYHBOCTh. Knaccudukaruss MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBbIC. YacToTa U MpuYuHBl MyTanuii. MyTareHHbie (akTopshl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiosa.

Buesnepnast HacCiIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKU
YyeJIOBEKa: N'eHeaJJorMYeCKUi, OIU3HEIOBBIM, [IMTONCHETUUECKUH, OMOXUMUUECKHUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPEAEIICHUE TEHOTHUIIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHHME, T€HOTUIIMPOBAHUE, B TOM YHCJE C IMOMOIIbIO
[111P-ananu3a. HacnencrBeHHbIie 3a001eBaHUs YEI0BEKa: TeHHBIE OOJIC3HH, OOJIC3HH
C  HACJEICTBEHHOW  MPEAPACIONIOKEHHOCThIO,  XPOMOCOMHBIC  OOJIC3HH.
Comartnueckue # TreHepaThBHble MyTanuud. CTBOJOBBIE KJIETKU. [IpuHIUIIBI
3I0POBOTO 00pasa >KU3HU, JUATHOCTUKH, MPOPUIAKTUKHA U JICYCHUSI TEHETHIECKUX
Oone3Hel. MeauKo-TeHEeTUUEeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEAMIIMHCKOM
TeHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuusa Kak Hayka U MPOIECC. 3apOXKIACHUE CENEKIHMH U JOMECTUKAIUA.
VYyenune H. Y. BapuiioBa 0 ieHTpax MPOUCXO0XKIEHHUSI 1 MHOTOOOpPa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbl NpOMCXO0KAEHUS JOMAIIHUX XKUBOTHBIX. COpT, MOPO/AA, IITAMM.

CoBpeMeHHbIE METOJIbI CeNEeKIMU. MaccoBbIil 1 MHAUBUAYAJIbHBIH OTOOPHI B
CEJICKLIMM PACTEHMM M KUBOTHBIX. OIlleHKa 3KCTepbepa. bIM3KOpoACTBEHHOE
cKkpemuBaHue — uWHOpuAMHr. Yucrtas smHHs. CKpelIMBaHUE YHUCTBIX JIMHUM.
['eteposuc, wiu rubpugHas cuna. HepoACTBEHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas ruOpunnsanus u €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U MoIy4eHHe
NOJIATIONIOB. JIOCTHKEHNUS CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHOJIOTHA Kak OTpacib IPOHU3BOACTBA. ['€HHas WH)KEHepus. OTalbl
cozganusi pexomOuHanTHod JIHK wu TpaHcrennnix opranu3sMoB. KierouHas
uHxeHepus. Kiierounble KyJabTypbl. MHUKPOKIOHAJIBbHOE Pa3MHOXKEHUE PACTEHUMU.
KiloHupoBaHue  BBICOKOIPOAYKTUBHBIX  CEJIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okojoruueckue U 3tudeckue  npobirembl. MO —  reHeTHyecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

Tema 8. IBoIIOLMOHHAS OHOJIOTHS.

[IpeanocbulKM BO3HMKHOBEHUS SBOJIOLMOHHOM TEOpUU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OuoJIorvH. BiusiHHME 3BOJIIOLIMOHHOM TEOpPHHM HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa  3BOMIOLMHU. [lan€oHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
NOSIBJICHUST BHUJOB B IAJICOHTOJIOIMYECKON JIETONMHUCH, TepexofHble (HOPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M pPa3auuusi SMOPHUOHOB pAa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTENIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOJMYECKUX NyTed y Bcex
OpraHU3MOB.

OomonnoHHass teopus Y. JlapBuHa. Ilpeanochliku  BO3HUKHOBEHHUS
JapBUHU3Ma. JIBIDKyIIMEe CUJIbl 3BOJIOUMHM BUAOB 10 JlapBuHy (M30bITOUHOE
pPa3MHOXEHUE IPU OrPAHMYEHHOCTH PECYPCOB, HEONpPENENEHHAs W3MEHUYUBOCTD,
O0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) 1 €€ 0OCHOBHBIE MOJIOKECHHUS.

MuxkposBosorus. [lomymnsius kak eAMHUIA BUAA U SBOJIOLUU.

JIBrkymue cuibl ((haKTOphI) ABOJIOIUU BUAOB B MpUpoJe. MyTalluOHHBIHI
npouecc M KOMOMHATHBHAs H3MEHUYMBOCTh. llomynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBigiomuil @akrtop 3BodOUUU. DOpPMBI
€CTECTBEHHOT'0 0TOOpA.

[Tprcnoco0aeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Bojiouuu. [Ipumepst
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd03bl U UANOAAANITALIUY.



Bun u  BugooOpazoBanume. Kpurtepun Buma. OcHOBHblE  (HOpMBI
BUJI000pa3oBaHus: reorpaduueckoe, SKOI0rHuecKoe.

MaxkposBomonus. Dopmbl  3BOTIONUHM:  (QUIETHUECKAs, JIUBEPIeHTHA,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxieHne OT HECHMEUHAIM3UPOBAHHBIX MpenkoB. lIporpeccupyromas
crenuann3anys. AIanTUBHAs paJnAaLysl.

Tema 9. Bo3dHuKkHOBeHHEe U pa3BUTHe )KU3HU HA 3emJie.

JloHay4Hble TPEACTABICHHUS O 3apOKICHUM KW3HU. HayudHble TMIOTE3BI
BO3HMKHOBEHHUSI JKM3HU Ha 3emiie: aOuOreHe3 M MaHCHEpMHsS. XUMUYECKas
HBOMIONUSL. AOHUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE MOATBEPKIAECHUE XUMUYECKOW 3BOMONMU. HadanpHbie HTaIbl
ounonornyeckor sBomonuu. ['mnoresa PHK-mupa. ®opmupoBanre meMOpaHHBIX
CTPYKTYP W BO3HHMKHOBEHHE NPOTOKJIETKH. lIepBple KIETKM M WX 3BOJIOLHI.
DopMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Paseutne xu3HM Ha 3emiie mo 3paMm M nepuonaMm. Karapxen. Apxenckas u
npotepo3oiickass 3pbl. [laneosoiickas 3pa u €€ mnepuoibl: KeMOpPUNCKUH,
OpPZIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so030iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaitHo3olickass 5%pa W €€ Tepuoabl: NaJCOTCHOBBIM, HEOrE€HOBBIM,
AHTPOITOTN€HOBBIM.

XapakTepucTuKa KiuMaTa U TeOJIOTMYECKHUX IMpoiieccoB. OCHOBHbBIE ATaIlbl
HBOJIIOLIMM PACTUTENBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd WU
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHUpa Kak OTpaxeHue 3BOoIouHH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOLIMA YEJIOBEKA. AHTPONOJIOTUS Kak Hayka. PazBuTue npencraBiieHH O
IIPOUCXOXKJIEHUN YenoBeka. Meroasl wu3ydeHus aHTponoreHe3a. Cxoncrsa H
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JIBrkymue cuibl (paktopsl) aHTponoreHe3a. HaciencrBeHHass K3MEHYMBOCTD
U EeCTECTBEHHbI 0TOOop. OOIIecTBEHHBIM 00pa3 >KU3HU, M3TOTOBJIECHUE OPYAUl
TpYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YenoBek npsaMoxondmmi, UYenoBek  HeaHIepTalbCKuM, YenoBek
pa3yMHbiii. Haxoaku uUCKOMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAaHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs.

UYenoBeueckne  pacel. OcCHOBHBIE  OOJIBIIME  pachl:  €BPOIECOWHAS
(eBpaswmiickas), HETPO-aBCTPATOUAHAS (aKBaTOpHUanIbHas), MOHTOJIOUIHAS
(a3maTcKko-aMepHUKaHCKas ). YepTsl  NPUCIIOCOOJIEHHOCTH  MpeICTaBUTENeH
YEJIOBEYECKUX pPac K YCIOBHUSM CYIIECTBOBAaHMS. EJMHCTBO YEIOBEYECKUX pac.
Kputuka pacusma.

Tema 10. Opranu3mbl U OKpysKaomas cpeaa.



DKkoJiorus Kak HayKa. 3a7adil ¥ pa3fesibl SKOJIOTHU. METOIbI IKOJIOTHIECKUX
UCCJIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOWTaHWS OpPTaHWU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, TOYBCHHAS,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢akrtopsl. Kiaccudukanus 5SKOJIOTHYECKUX — (HAKTOPOB:
abmoTnyeckne, OWOTMYECKHE W AaHTPOMOTreHHBbIC. JIeWCTBHE DKOJIOTHYECKUX
(baKTOpOB Ha OPTAaHU3MBI.

AOGuoTndeckue (pakTophl: CBET, TeMIEpaTypa, BIAXKHOCTh. POTONEPUOIU3M.
[IpucnocoGnenusi  OopraHU3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DAKTOPOB.
buonornyeckue puTMBI.

buotnueckue paktopsl. Buasl OMOTHYECKUX B3aMMOCUCTBUN: KOHKYPEHIIUSI,
XUITHAYECTBO, CUMOMO3 W ero ¢opmel. [lapasutusm, Koomeparus, MyTyan3M,
KOMMEHCAJIM3M (KBAapTUPAHCTBO, HAXJICOHUUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HadyeHre OMOTHMYECKUX B3aUMOJECUCTBUI JIS CYHIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE  XapaKTepuCTHKU momyisiuun. OCHOBHBIC — IMOKa3aTeH
MOMYJISAIANA: YHUCICHHOCTh, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTH, IPHPOCT,
Murpaius. JJmHaMuka YuCcIeHHOCTH MOMYJISIIUA U €€ PerysaIusl.

Tema 11. CoobuiecTBa M 3K0JI0IrH4YECKHE CUCTEMBI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-gomuHaHThl. CBsI3M B
ouoneHose.

Okonoruueckne cucrembl (dKocuctemsbl). [lonsitue 00 »dKocucreme u
ouoreonieHoze. DyHKIHUOHAIBHBIE KOMIIOHEHTHI OJKOCHUCTEMBI: TMPOAYILIECHTHI,
KOHCYMEHTBI, PeayleHThl. KpyroBopoT BemecTB W MOTOK YHEPTUU B DKOCHUCTEME.
Tpoduueckue (mumieBsie) ypoBHU 3KocucTeMbl. [Iumesblie nenu u cetu. OCHOBHBIE
MOKa3aTelid JIKOCUCTEMBI: Omomacca, MPOAYKIMS. DKOJOTHUYECKHE IMUPAMU/IBI:
MPOJYKIIMUA, YHCICHHOCTH, Ouomacchl. CBOWMCTBA HKOCUCTEM: YCTOWYUBOCTD,
camoperyJssiuus, paputue. CyKueccus.

[TpuponHbIe KOCHCTEMBI. DKOCHUCTEMBI 03Ep M PEK. DKOCHUCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop YCTOWUHMBOCTH »HKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o O6mocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH OMOchepbl Kak
rI00aIbHOM dKOCcHUCTeMbl. JluHaMuU4yeckoe paBHOBeCcHE€ M oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemecTB U OMOreOXMMHYECKUE IUKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoBedyecTBO B OHochepe 3eMian. AHTPONOIeHHbIE U3MEHEHMsI B Ouocdepe.
['moGanbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHM€e TpUPOIbI U yenoBedecTBa. CoxpaHeHne OGHOpa3HOOOpa3Hs
KaKk OCHOBa YCTOMUMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPABICHUS
IPUPOAHBIME PecypcamMy M MX HCIONb30BaHue. [loCTIKeHus: OMONIOTUM U OXpaHa
TIPUPOJIBI.



4. IloypouHoe MJIaHUPOBAHUE

1 bruonorus kak Hayka.

2 MeTtopl OMOJIOTHH.

3 KJ1IeTOYHOE CTPOCHUE OPTaHNU3MOB.

4 HexneTouHble (OPMBI )KU3HU.

5 Ilpu3HaKku OpraHu3MoOB.

6 JloMamHue pacTeHUs U yXOJI 32 HUMHU.

7 LlapcTBO pacTeHwusl.

8 LlapcTBO rpuOBbI.

9 IlapcTBO GakTEpUH.
10 LlapcTBO )XKMBOTHBIE.
11 Yuenue 00 3BOIOIUHA OPTraHUYECKOTO MUPA
12 Cx0oacTBO Y€I0BEKA C JKUBOTHBIMHU.
13 Paznuuue yenoBeka ¢ )KUBOTHBIMH.
14 Ctpoenue uenoBeka.
15.IIponecchl KU3HEACATEIBHOCTH YEI0BEKA.
16 Pa3zMHOX€EHME U pa3BUTHE OpraHU3Ma YEJIOBEKA.
17 HacnenoBaHue NMpU3HAKOB U OOJIE3HEN.
18 Onopa u ABMXEHHE.
19 OnopHo-nBUraTeILHBIN Manapar.
20 OpraHbl 9yBCTB.
21 Posib OpraHoB 4yBCTB B )KU3HU YEIOBEKA.
22 IloBeneHue 4eIoBEKA.
23 Tlcuxomorus 4eyoBeKa.
24 ColOnrofieHue CaHUTAPHO-TUTUEHUYECKUX HOPM
25 TlpaBuna 3p0poBoro oopasa xu3Hu. 26 [Ipuemsr okazanus nepBoit
JTOBpaYeOHOM TTOMOIIIH.
27 Heitpo-rymMopasibHas perysius
KU3HEAEATEIbHOCTH OpraHu3Ma.
28 Ilutanue.Cucrema NuieBapeHUsI.
29 Jlpixanue.CucteMa AbIXaHHUs.
30 BuyTpenHsisi cpeqia opraHusMa.
31 UMMyHUTET.
32 TpaHCHOPT BELIECTB.

33 KpoBecHocHas u TuM@paTHiecKkas cucreMa.
34 OOMeEH BelIeCTB B OpraHu3Me.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

9 knacc- buonorus (B.B.Ilaceunuk) M. « IIpocsenienue» 2023
10 knacc-buonorus (A.A.Kamenckuit) 2-e uznanue M. «IIpocsenienue» 2020

11 xknmacc-buonorus (A.A.Kamenckuit) 3-e uznanue M. «IIpocsemenue» 2021

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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