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IHosicHuTe/IbHAA 3aIUCKA

B crpykrype yueOHoro mpeamera «buosiorus» BbIIENEHBI  CIEIYIOLIUE
cozepxkarenbHble JUHUM: «buosorus kak Hayka. MeTolbl HAy4yHOTO MO3HAHUSY,
«Knerka kak Ouonorumyeckas cucrema», «OpraHu3m Kak OHOJIOTMYECKas CHUCTEMay,
«CucreMa U1 MHOrooOpasue OpraHu4ecKoro Mupa», «IBOIIOLUS >KUBOU IMPUPOJBD,
«IKOCHUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Lenps nzyyenus: yuedHoro npenmMera «bronorus» Ha 0a30BOM YpPOBHE — OBJIaJICHUE
OOy4aroIMMUCSl 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHM3alud >KUBBIX
CHUCTEM pa3HOTO paHra M MNpUOOpPETeHHE YMEHHUM HCIONb30BaTh 3TH 3HAHUSA IJIA
IPaMOTHBIX JIEUCTBUN B OTHOLIEHUH OOBEKTOB KUBOU MPUPOIBI U PEIICHUS Pa3IMUHbIX
KU3HCHHBIX TIPOOJICM.

Hoctukenne — Hend  u3ydeHuss  ydeOHoro — mpeamera  «buosnorus» Ha
0a30BOM ypOBHE 00ECIIEUMBAETCS PELICHUEM CIIEAYIOUINX 331a4:

OCBOEHHE 00YYAIOIIMMHUCSA CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YUCHHUSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBWJaX, CIy)XalluX OCHOBOM JJIs
(opMupOBaHUs MPEICTABICHUNA O €CTECTBEHHO-HAyYHOH KapTHHE MHUpPA, O METOoAax
Hay4YHOTO TIO3HAHMSI, CTPOCHUH, MHOTO0Opa3uu U OCOOCHHOCTSIX )KUBBIX CUCTEM Pa3HOTO
YPOBHSl OpraHM3alliM, BBLAAIOIIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIEAOBAHUAX
B OMOJIOTHY;

(¢opMupoBaHne y  0OydYaroIIMXCS  IO3HABATENIbHBIX,  HMHTEJUICKTYaJbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEN B IPOLIECCE aHAIM3a JAHHBIX O IMMYTAX Pa3BUTHS B OMOJIOTMU
HAYYHBIX B3TJIS/I0B, WACH M MOAXOJOB K M3YYEHHIO JKHUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alluy;

CTaHOBJICHHE y OOy4Yaromuxcs oOumel KyabTypbl, (DyHKIIMOHAIBHON IPaMOTHOCTH,
pa3BUTHE yMEHHH OOBACHATH W OIICHMBATH SIBICHUSA OKPYXKAIOIIETO MHpa KUBOU
MIPUPOJIBI HA OCHOBAHWY 3HAHWH M OMBITA, TIOTYYEHHBIX MPU U3yUYEeHUU OUOJIOTHH;

dopMupoBaHue y  OOydYarolMXCSl yYMEHUM  WJUIIOCTPUPOBATH  3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JEATETbHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;



BOCITUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YCIOBEKOM J>KHBOW IPUPOIBI,
HEOOXOJMMOCTH OCPEKHOTO OTHOIICHHS K HEH, COONIOACHHUS STUYCCKHX HOPM IIPHU
MIPOBEICHUH OMOJIOTHYECKUX UCCIICOBAHUM;

OCO3HaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWW JUIS TIOBBINICHUS  YPOBHS
AKOJIOTUYECKOM KYJIBTYPHI, 111 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IPUMCHCHUE TPHOOPETCHHBIX 3HAHWW W yYMCHUH B TIOBCCIHCBHOM JKHU3HU JIJIS
OIICHKW TIOCJICICTBHA CBOEH MEATETLHOCTH TIO OTHOIICHHUIO K OKPYXKAIOIICH cpere,
COOCTBEHHOMY 370POBBIO, OOOCHOBaHHE U COONIOIGHHE Mep NPOPUIAKTUKU
3a00JIeBaHUI.

B cucreme cpemHero oOmero oOpazoBanus «buonorums», u3lydaemas Ha
0a30BOM ypOBHE, SIBIIICTCS 00S3aTEIbHBIM YYCOHBIM MPEAMETOM, BXOISAIINM B COCTAaB
npeaMeTHol obnactn «EcrecTBeHHO-HAyYHBIE MPEIMETHIY.

OO6miee ynca0 YacoB, PEKOMEHAOBAHHBIX I M3ydeHUs OWonoruu, — 68 dacos:
B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COIEPKAHUE OBYYEHMUA

10 KJIIACC

Tema 1. Buojsiorusi kKak Hayka

buonorus kak Hayka. CBsizb OMOJOTHMU C OOIIECTBEHHBIMHM, TEXHUYECKUMH U
IPYTUMH €CTECTBEHHBIMU HaykamH, (puiocoduelt, 3STUKON, 3CTETUKON U TipaBoM. Poib
Oouonoru B (OPMUPOBAHWM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJOTHYECKHUX HayK.

MeToapl TMO3HAHUS JKUBOM TPUPOIBLI (HAOMIOJCHUE, DKCIIEPUMEHT, OIHCAHWE,
U3MEepeHHe, KiacCupUKaIlvs, MOJICTHPOBAHNE, CTATHCTUUYECKass 00paboTKa JaHHBIX).

Jlemoncmpayuu:
llopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TO3HAHUS KUBOU TTPUPOJIBIY.

Jlabopamopnsie u npakmuueckue padoomoi:
[Ipaktuueckas pabora Ne 1. «Vcnonb30BaHue pazaudHBIX METOJIO0B MPU U3YYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U HX OPraHU3AIUs

XKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus: Ouosnoruu. Otauyue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpasue. YPOBHH OpraHu3ali OWOCUCTEM:
MOJICKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIM, MOIMYJIALMOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTHYECKHU ), OnOChEepHBIi.

Jlemoucmpayuu:

Tabauywl u cxemol: «OCHOBHBIE TIPU3HAKH KU3HUY, « Y POBHU OpTaHU3AINH KUBOU
TIPUPOIBD).

Obopyodosanue: Mmoaenb MmoJiekyibl JJHK.

Tema 3. XuMnuyeckuii cocTaB U CTPOEHHE KIETKH

XUMHUYECKAM COCTaB KIETKUM. XUMHWYECKHE DJEMEHTBhI: MaKpPOAJIEMEHTHI,
MHUKpPOAJIEMEHTHI. Boa 1 MHUHEpabHBIC BEIICCTRA.

DYHKITUY BOIBI 1 MHHEPAJLHBIX BEIIECTB B KieTKe. [loaaepxkanue 0CMOTHIECKOTO
Oananca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnumble M 3aMEHUMBbIE aMUHOKHCIOTHI. AMHUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI OE€TTKOBOW MOJIEKYJbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKITUU OEIKOB.

depMeHTH — OMosormueckre KaTtanm3aTopbl. CTpoeHUE (GepMeHTa: aKTUBHBIN
IEHTp, cyocTpatHas crnenududHoctb. Kopepmentsl. Butamunbl. Otnnuus GepMeHTOB
OT HEOPTaHUYECKHUX KaTaTu3aTOPOB.



VYrneBoapl: MOHOcaxapuibl (TJIIOKo3a, prubo3a M Je30KcHpru003a), Jucaxapuibl
(caxapo3sa, 1aKTo3a) U nojMcaxapuabl (Kpaxmain, IITMKOTeH, IeJIT0J103a). buonorudeckue
(YHKIIH yTIIEBOIOB.

Jlumu el Tpurmunepuabl, Gochonunuab, crepouasl. ['unpodunsHo-ruapoPpoOHbIE
cBoiicTBa. buonornueckne QyHKuuu JunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U
JIMIIAJIOB KaK KICTOYHUKOB YHEPIUH.

Hyxkneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpO€HHUE U (QYHKIIHUH.

[utonorus — Hayka o kieTke. Knerouynas Teopust — npumep B3aMMOJECUCTBUS UIEN
U (GaKTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUEHUs KIECTKH.

Knerka kak nenoctHas >kuBasg cuctema. OOluMe NMpU3HAKU KIETOK: 3aMKHYTas
HapyxHass MeMOpaHa, Monekyibl JIHK kak renernueckuii anmapat, cucTeMa CHHTE3a
Oenka.

Tunsl KJIETOK: dyKapuOTHUYECKas M MHpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckou kiuetku. Kiierounas ctenka 6akrepuil. CTpoeHHE 3yKapruOTHUECKON
KJIeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKHU.

IIOBEpXHOCTHBIE CTPYKTYpPHl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAJINUKC, UX
¢ynkuuu. Ilnmazmatudeckass memOpaHa, ee cBoiicTBa W (pyHkiuu. L{uToruiasma u ee
opraouabl. OpgHomeMOpanHble opraHouabl kietku: OIIC, ammapat ['onbaxw,
InM30cOMbl.  [lomyaBTOHOMHBIE  OpPraHOMABI KIJIETKH: MHUTOXOHAPHUH, ILIACTHJBIL.
[Tpoucxoxaenre MUTOXOHAPUI U TacTul. Bunel mnactua. HememOpaHHbIe OpraHOUIbI
KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LIEHTPUOJHU, PECHUYKH, KTYTUKH. DYHKIMU
OpPraHoOMJ0B KJIETKU. BKiItoueHus .

SAnpo — perynsaTtopHblii HEeHTp KieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Hemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitgen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juaepammer: «PacnipeieieHie XUMHUYECKUX AJIEMEHTOB B HEKHMBOW TNPUPOIL,
«Pacrnipenenenne XUMUYECKHUX JIEMEHTOB B )KUBOM MPUPOJIC».

Tabnuyvr u cxemwr: «llepmonmueckass TabMUIIa XUMHUYCCKHX DJIEMCHTOBY,
«CTpoeHue MOJIEKYyJbl BONbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenune monexysst ATDy,
«CTpoeHue PyKapuOTHYECKOW KIeTKW», «CTpoeHue >XKMBOTHOM KJeTku», «CTpoeHue
pacTUTEIbHOU KIETKH», «CTpOeHHE MNPOKAPUOTHYECKOW KiIeTKu», «CTpoeHue sapa
KIIETKHY, « Y TIAE€BOABD», «JIMIHIbD).

Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpYyJOBaHUE [JJisi MPOBEICHUS
HAOMIOJICHU, W3MEpPEHUM, HKCIEPUMEHTOB, MHUKpOIpenapaTbl  PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.



Jlabopamopnuvie u npakmuyeckue pabomol:

JlabopatopHast padota Ne 1. «M3yyeHue kaTauTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlabopaTtopHuas padota Ne 2. «M3ydeHue CTpoeHHS KJIETOK PACTEHUH, KUBOTHBIX
1 OaKTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPEIapaTax U uX OMUCAHUE.

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

OOmeH BemiecTB, Wi MeTaboMM3M. AcCUMUIAIUSA (TUIACTUYECKHA OOMEH)
U JUCCUMWIALIMS (PHEpreTuueckuidi oOMEH) — JBE CTOPOHBI €AMHOTO TIpoliecca
Merabosin3ma. Ponap 3aKOHOB COXpaHEHUS BEUIECTB M SHEPIMM B TNOHUMAaHUU
MeTabonu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbiii. Poias ¢pepmeHTOB B
0oOMEHE BEILIECTB U MPEBPAIICHUH 3HEPTUH B KIIETKE.

®dotocunTe3. CBeroBasi U TemMHoBasi ¢as3pl (oTocuHTe3a. Peakuuu porocuHTesa.
OddextuBHOCTH (PoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A VIS J)KU3HU Ha 3emiie. Biausinue
YCIOBHM cpelbl Ha (OTOCMHTE3 M CHOCOOBI MOBBILIEHUS €ro MPOIYKTUBHOCTU Yy
KYJIbTYPHBIX PACTCHHUIA.

XeMoCHHTE3. XeMOCUHTE3UPYIOIINE OaKTEPUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emJIe.

OHepreTuueckuii oOMeH B KieTke. PacmierieHue BelecTB, BBIJIEICHHUE
U aKKyMYJIMPOBaHHE 3HEPIHMHU B KIIETKE. DTallbl SHEPreTHYecKoro oomena. ['nmukonus.
bpoxenne u ero Buabl. KHCIOPOIHOE OKHCIEHHE, WA KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
reHeTHYeCKo uH(opManmu B KJIeTKe. [ eHeTWYecKWid KOJ ¥ €ero CBOMCTBA.
Tpanckpuniust — matpuubii cuaTe3 PHK. Tpancnsamus — 6uocunTes Oenka. DTarbl
TpaHcisiiun. KonupoBanue aMuHOKUCIOT. Poib pubocoM B OMocuHTE3E Oernka.

Heknerounsie Qopmbl xu3Hu — Bupychl. Uctopust oTkpbiTus Bupycon (J.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHMSI U KU3HEHHBIM UK BUPYCOB. bakrtepuodaru.
bosie3Hn pacTteHuil, KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bo3oyautens CITM/la. OOpaTHas TpaHCKPUTIIINSA,
peBepTaza u unrterpasa. [Ipodpunaktruka pacnpocTpaHeHUs] BAPYCHBIX 3a00JI€BAHUIA.

Jemoncmpavuu:

Ilopmpemwi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemvi: «Tunbl nuTaHusy, «Metabomusmy, «MUTOXOHAPHUIY,
«JHepreTnueckuii  oOMeH», «Xiopomnacty, «®Porocunredy», «Crpoenme JIHK»,
«Ctpoenue u (QyHKIIMOHHpOBaHUE TeHa», «CuHTe3 Oenka», «l eHeTHYeCKUu KOm»,
«Bupyce», «baktepuodarny, «Ctpoenwe wu xu3HeHHBIM 1wmkia Bupyca CIIN/a,
o6aktepuodaray, «Permmukarus [JJTHK».



Obopyoosanue: wmoaenu-aniummkanuu «Yasoenne JIHK wu  Tpanckpummmsy,
«buocuntes 0enka», «CTpoeHue KIeTku», Mojaenb cTpykrypsl JJTHK.

Tema 5. PasMHoOkeHNe U HHANBUIYAJIbHOE PAa3BUTHE OPraHM3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTKku. MHTepdasa u mutos. IIponeccsl,
nporekatone B uHTepdasze. Perumkanus — peakuust matpuuHoro cunresa JIHK.
Ctpoenne xpoMocoM. XpOMOCOMHBIN HA00Op — KapuOTHIL. JIUTIJTOMIHBIN U TallJIOWTHBIN
XpOMOCOMHBIE HAOOphl. XpomaTuabl. LlUTOIOrMYECKHE OCHOBBI Pa3MHOXKEHUS
Y MHJIWUBHUIYaJbHOTO Pa3BUTHS OPraHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. IIponeccel, npoucxoasume Ha pa3HbIX
CTaIUIX MHUTO3a. bOJIOrMYecKuil CMBICII MUTO34.

[IporpamMmmupyemasi TuOenb KJIETKU — alloITo3.

@opMbI pa3MHOXEHUSI OPraHU3MOB: O€clojoe W TMojoBoe. Buasl Oecrnosnoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, IOYKOBAaHHUE OJHO- M  MHOTOKJIETOYHBIX,
CHOpoOOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUpPOBaHUE
OpraHU3MOB, €r0 3HAUE€HUE ISl CEJIEKIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTINYMS OT OECIIONOTO.

Meiioz. Craguum wMeiosa. IIpouneccel, mnpoucxondiiue Ha CTaausIX Menosa.
[ToBenenne xpomocoMm B Mmenose. Kpoccunroep. bruonornueckuii CMbICIT U 3HAYCHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y KMBOTHBIX. [lomoBbie
’KeJe3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHME M Pa3BUTHE IMOJIOBBIX KIETOK — raMeT
(cepmaTo3ouy, sifliekneTka) — crnepMaroreHe3 u ooreHe3d. OCOOEHHOCTH CTPOEHUS
SMLEKJIETOK U criepMaTto3ou1oB. OmnonoTBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpUOHANIBHOE  pa3BUTHE
(omOpuorenes). Jranbl AMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX >KUBOTHBIX:
npobOyeHue, racTpyisuusa, opraHorene3. llocramOpuoHanibHOE pa3BuTHE. THIIBI
MOCTAIMOPUOHANBHOIO Pa3BUTHS: MPSAMOE, HENpIMOe (JINYMHOUHOE). Biusinue cpeapl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPbI, CTIOCOOHBIE BBI3bIBATh BPOK/IEHHBIE YPOICTBA.

Poct n pa3zButue pacrennii. OHTOreHe3 [IBETKOBOTO PACTEHUA: CTPOCHHUE CEMEHH,
CTaJMH Pa3BUTHS.

Jemoncmpavuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3sMHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIN,
«Jlenenue kieTku 6akTepuit», «CTpoeHne MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI,
«Knerounsiii mukny, «Pemukanus [JHK», «Mutosy, «Meio3y», «IIpssMoe u HenpsiMoe
pazButue», «l'ameToreHe3 y MJICKOMUTAIOMMX W 4YeloBekay, «OCHOBHBIE CTaIuu
OHTOT'CHE3a.

Obopyodosanue: MHUKPOCKOII, MUKpOTpenapaThl «CrniepmaTo30u bl
MJICKOTIUTAIONIETOY», <«SlileKnIeTka MIleKonuraromero», «KapuokuHes B KieTkax



KOpelllKa JyKa», MarHuTHas MoJeib-aniumkanus «J/lenenue xietku», moxaens JJHK,
MOjieNIb MeTa]azHoil XPOMOCOMBI.

Jlabopamopnuie u npakmuyeckue pabomol:

Jlabopatopnast padota Ne 3. «Habnrogenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIIpETapaTax.

JlabopatopHasi padota Ne 4. «/3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenaparax».

Tema 6. HacieAcTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi pa3zButvs reHeTukd. Ponb nuromoruun
¥ SMOPHUOJIOTHH B CTAHOBJICHUH F€HETUKU. BKi1ag pocCUICKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTonbl TEeHEeTUKH (THOPUIOJIOTUYECKHM, ITUTOTCHETUYECKH,
MOJIEKYJIApHO-TeHeTHYeCKHUii). OCHOBHBIE T'€HETHYECKHME TNOHATHS. [ eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTM HACJIEIOBAHUS TPU3HAKOB, YyCTaHOBIEHHble [. Mennenem.
MoHorubpuiHoe CKpelrBaHue. 3aKOH €AMHO00pa3usi TMOpHIOB MEPBOrO MOKOJICHHUS.
[IpaBuiio nOMUHUPOBaHUA. 3aKOH PACIICIUICHUS PU3HAKOB. [ UIIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMONIHOE TOMUHUPOBAHUE.

JNuruOpuaHoe cKpelyMBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS IPU3HAKOB.
[luToreHeTHUECKME  OCHOBBI ~ AUTHOPUAHOIO  CKpEUIMBaHUA.  AHAIM3UPYIOIIEE
CKpemuBaHue. lcronp30BaHME aHAIU3HUPYIOWIETO CKPELIMBAHUSA IS ONPENCICHUS
reHOTHUIa 0COOH.

CuermsieHHoe HacienoBaHue mnpuzHakoB. Pabora T. Moprana mo cuenjeHHOMY
HacJIeI0BaHUIO TeHOB. HapylieHnue cluernsieHns TeHOB B pe3yIbTaTe KPOCCUHTIOBEPA.

XpOMOCOMHas1 TEOPHSI HACIEICTBEHHOCTH. | eHeTHUeCKNE KapThl.

['enetnka mnoma. XpOMOCOMHOE OIpenesieHue mojia. AYyTOCOMbI W TOJOBBIE
XpPOMOCOMBI. ['0OMOraMeTHbIE U reTeporaMeTHbIE OpraHu3Mbl. HaciienoBanue npru3HaKkos,
CLEIJICHHBIX C TIOJIOM.

N3MenunBOCTh. BHbl M3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAasA. Poiib
Cpenbl B HEHACJEJICTBEHHOM HW3MEHYMBOCTH. XAapaKTEPUCTUKA MOAMPUKALMOHHON
U3MEHUMBOCTH. BapuanuoHHBIA psig U BapuauuMoHHas KpuBas. Hopma peakiuum
npu3Haka. KoinuecTBeHHbIE U KaU€CTBEHHbBIC TPU3HAKU U UX HOpMa peakiinu. CBONCTBa
MOAU(UKAITMOHHON U3MEHYHUBOCTH.

HacnenctBennas, wiIM TEHOTUNUYECKAs, W3MEHYMBOCTh. KomOMHAaTHBHAs
M3MEHYUBOCTh. Meii03 U MOJ0BOM MpollecC — OCHOBA KOMOMHATUBHOW M3MEHUYHUBOCTH.
MyTtannonHass u3MeH4uBOCTh. Kraccudukanuss MyTanuid: TEHHBIE, XPOMOCOMHBIE,
reHoMHbple. Yactrota u mpuuuMHbl MyTanuid. MyTtareHHsle  (pakTopbl. 3aKoH
TOMOJIOTUYECKUX PAIOB B HACIeACTBEHHOW n3MeHunBoctu H.U. BaBuiosa.

BresnepHas HacneCTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/Ibl TEHETHKU YEJIOBEKA!
reHeajoruueckuil, OJIM3HeI0BbIN, IIMTOTEHETUYECKUNA, OMOXUMUYECKUM, MOJIEKYJIIPHO-



TeHETUYECKUI. CoBpemeHHOE ompeiesieHue IeHOTHIIA: ITOJITHOT€HOMHOEC
CEKBEHHPOBAHHWE, TI'E€HOTUIIMPOBAaHKME, B TOM 4ucie ¢ nomorisio [II[P-ananu3za.
HacnencrBennnie 3a00JIeBaHMs YeI0BEKa: T€HHBIC 00JIE3HN, O0JIE3HHU C HACJICIACTBEHHOM
IPEAPACTIONIOKEHHOCTBIO, XpOMOCOMHBIE Oojie3Hn. CoMaThueckue W TeHepaTHBHBIC
myTaruu. CTBONOBBIE KJIETKH. [IpUHIMIIBI 340pOBOTO OOpa3a KWU3HU, AHUATHOCTUKH,
npoQUIaKTUKA W  JIGYCHUS TEHETHYEeCKHX Ooje3Hedl. MeauKo-reHeTH4ecKoe
KOHCYJIbTHPOBaHKE. 3HAUYEHUE MEIUIIMHCKONW I€HETUKHU B MIPEAOTBPAIICHUHU U JICUSHUH
IeHETHYCCKUX 3a00JIeBaHNM YeJIOBEKa.

Jemoncmpavyuu:

llopmpemwi: T'. Mennenb, T. Mopran, I'. ne ®puz, C.C. Yerepukos, H.B.
Tumodeen-Pecosckuii, H.I1. BaBuios.

Tabauyvl u cxemvl:. «MOHOTHUOPUIHOE CKPEIIMBAHHE M €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PACHICIJICHHS U €ro UUTOTCHETUYECKas OCHOBA», «3aKOH YHUCTOTHI
rameT», «JluruOpuaHoe ckpemmBaHuey, «lluTonornyeckue OCHOBBI JAUTHOPUIHOTO
CKpemuBanus», «Menosy», «B3anumMoAeHCTBUE aJuIeNIbHBIX T'E€HOB», «l eHeTnueckue
KapThl pPACTEHHM, >XUBOTHBIX W 4YeNOBEKa», «l'eHeTnka mnoja», «3aKOHOMEPHOCTH
HACJIEOBAHUsI, CUEIUICHHOTO C MOJ0M», «KapruOTHUIIbl YeIOBEKa U JKUBOTHBIX», « Bubl
U3MEHUUBOCTHY», «MoaudukanronHas HW3MEHYMBOCTh», «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

Obopyoosanue:  MoJenu-ammMkaul  «MOHOTHOpUIHOE  CKpEUIMBAHUEY,
«Henonmnoe  nmomuHupoBanue»,  «uruOpuaHoe  ckpemuBanue»,  «llepexpect
XpPOMOCOM», MHKPOCKON W MHKporpemnapaT «Jlpo3zoduna» (Hopma, myranuu ¢GHOpMbl
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

Jlabopamopnuie u npakmuyeckue paoomol:

JlaGoparopnas pabGora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
U TUTUOPHUIHOTO CKPEUTMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparoprnas pabGorta Ne 6. «M3ydeHue MOAM(PUKANMMOHHON W3MEHUYHMBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopatopHass padota Ne 7. «AHanu3 MyTanuil y Apo30(uiabl Ha TOTOBBIX
MHUKpPOIperapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAJIA3 POJIOCTIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuys Kak HayKa U Mpolecc. 3apoKACHUE CEIEKINHA U JOMECTUKALNS. Y YEeHUE
H.N. BaBunoBa o 1EHTpax MPOUCXOKIACHUS U MHOTO0Opa3usi KyJbTYPHBIX PacCTCHUM.
[{eHTpbI MPOUCXOKAEHHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBblii M HMHIMBUIYaIbHBIA OTOOPHI B
CENICKIIMM pacTeHHl W KUBOTHBIX. OIll€HKa »JKCTepbepa. bIM3KOpOACTBEHHOE
ckpeniuBanue — MHOpuAuHT. Yucras nunud. CkpeluBanie YucThIX JuHui. ['eTeposuc,
win rubpuaHas cuna. HepoacTBeHHoe ckpemyBaHue — ayTOpuauHr. OtaaneHHas



rubpuauzanus u ee ycrnexu. VIcKycCTBEHHBIM MyTareHe3 U MOJTy4YeHUE MOIUILIOUIOB.
JlocTUKEHUS CeNEKIIMU PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib IPOU3BOJACTBA. | '€HHASI MHKEHEPHUS. DTallbl CO3JaHUs
pekomOunantHot JIHK wu Tpancrennbix opranusmoB. KierouHas uWHXEHepHUs.
Kinerounsle KynpTypbl. MUKpOKIOHAJIBHOE pa3MHOXEHUE pacTeHuil. KioHupoBaHue
BBICOKOTIPOJYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OJKOJOTUYECKUE U
studeckue mpodiembl. [MO — reHeTHYECKH MOIU(PUIIPOBAHHBIE OPTaHU3MBI.

Jlemoncmpayuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. l1BaHoB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pactenui», «llopoasl nmOMamIHUX KUBOTHBIX», «CopTa KyJIBTYpHBIX PpPaCTCHHID,
«Otnanennas rudpuan3anus», «Padotel akagemuka M.®. BanoBay, «Ilomurionaus,
«O0bekTl  OuoTexHoJoruM»,  «KierouHele  KyJabTypbl W KJIOHUPOBAHHE»,
«KoHcTpynpoBanue u nepeHoc reHoB, XPOMOCOM.

Obopyoosanue.: MyJISKA TUIOJOB U KOPHEIUIOAOB JUKHUX (POPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035UCTBEHHBIE PACTCHUSI.

Jlabopamopnuie u npakmuueckue padoomol:

Okckypeust « OCHOBHBIE METOJBI U JOCTHKEHUS CENEKINUN PACTECHUM U )KUBOTHBIX
(Ha CENEKIMOHHYIO CTaHLHUIO, IJIEMEHHYIO0 (hepMy, COPTOUCIBITATENbHBIA Y4YacCTOK,
B TEIINYHOE XO3SIMCTBO, JAOOPATOPHUIO arpOyYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC
1 gac B Hegemto, Bcero 34 yaca, u3 HUX 2 4aca — pe3epBHOE BpeMs.

Tema 1. DBosTroIMOHHASA OMOJIOTHSA

[Tpennocbuiku BO3HUKHOBEHHUSI 3BOJIIOIIMOHHON TEOPUHU. DBOJIOLMOHHAS TEOPUS U
ee MecTo B OuoJioruu. BiusHue 3BONIONMOHHON TEOPUUM HA pa3BUTUE OMOJIOTHH U
JIPYTUX HayK.

CeugerenscTBa  3BOJIOUMA.  [lam€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
NOSIBJICHUS BUJOB B  TAJCOHTOJIOTMYECKOW  JIETOMHCH, MEpPEeXOJHble  (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U Pa3iMuus SMOPHOHOB pa3HbBIX BHUOB
N03BOHOYHBIX.  CpaBHHUTENbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIECTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX IyTed Yy BCEX
OpraHU3MOB.

OBomononHas teopust U. lapsuna. [Ipennockuiku BO3SHUKHOBEHUS JapBUHU3MA.
JIBIDKyIIIME CHWJIBI DBOJIIOIMK BUAOB MO JlapBHHY (M30BITOUYHOE pa3MHOXKEHUE IIPU
OrpaHUYEHHOCTHU pecypcos, HEOIpEAEICHHAs U3MEHYUBOCTb, oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).
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Cunrernueckas teopus 3osmonuu (CTD) u ee 0CHOBHbBIE TOJOKEHUS.

Muxkpossomonus. [lonmynsanus kak equHUNA BUIA U 3BOJIIOLHH.

JIBukytue cuibl ((hakTOphl) BOJIIOIUMU BUJIOB B IPUpoJie. MyTalmoHHBIN npoliecce
¥ KOMOMHATUBHAs U3MEHUMBOCTb. [lomynsiiinoHHbIE BOJIHBI U Apeiid reHoB. M3omsuus u
MUTPALIHSL.

EctecTBenHbIit 0TOOp — HampaBisomui GpaxTop 3Boonnu. GopMbl €CTECTBEHHOTO
otOopa.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  Kak  pe3ysbTaT dBojouuu. IIpumepsl
MIPUCTIOCOOICHNI Y OpraHn3MoB. ApoMop(h03bl U UANOAANTALIUH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHoBHBIE (HOPMBI BUI000PA30BAHMUS:
reorpauyeckoe, 3KOJIOrHuecKoe.

MakposBomorusi.  PopMbl  3BONIONMU:  (puileTHYECKasl,  JIUBEPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[IpoucxoxaeHne OT HeCcHeUAIU3UPOBAHHBIX TpenkoB. lIporpeccupyromas
cnenuann3anvsa. AJanTUBHAs pagualusl.

Jlemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. Bap,
9. I'ekkenw, @. Mromnep, A.H. CeBep1ios.

Tabnuyer u cxemvl: «Pa3BuUTHE OPraHUYECKOTO MHUpa Ha 3eMie», «3apObIIin
MMO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHBIN 0TOOpPY», «MHOr0o0oOpasue copToB pacteHuit», «MHOrooodpasue mopo
KUBOTHBIX», «llomymsuum», «MyTalMoOHHAsE U3MEHUYMBOCTHY, «ApPOMOpPdO3bI»,
«anoanantanuny», «OO0Imas aereHepanus», «J[Brxyime cuibl 3Bosonuny, «Kapra-
cxema wMapumpyra nyremectBus Y. Jlapsuna», «bopbba 3a cyuiecTBOBaHHEY,
«IIpucnocoOIeHHOCTD OpraHU3MOB), «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTMYECKOE BUI00OPA30BAHUE.

Obopyoosanue.; KOIJIEKIHUS HACEKOMBIX C Pa3JIMUYHBIMU THIIAMHU OKPAacKH, HabOP
IJIOIOB U CeMsH, KoJUTeKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
mMozenb «OCHOBHBIE HAMpaBlICHUS HBOJIOIUUY», oOOBeMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, koyuiekius «DopMbl COXpaHHOCTH UCKOMaeMBbIX
KUBOTHBIX W pacTeHUid», Mozenb ammukaius «llepekpect XpomMocomy, BIaKHbBIE
npenapatbl  «Pa3BUTHE HacekoMoroy», «Pa3BUTHE JISITYLIKW», MHUKpOIpEnapar
«/Ipo3odumna» (Hopma, MyTaruu GOpMbI KPBUTEEB U OKPACKH TEJIA).

Jlabopamopnuie u npakmuyeckue paoomol:

Jlaboparopuas pabora Ne 1. «CpaBHeHHE BHUJOB MO MOPQPOIOTHIECKOMY
KPUTECPHUION.

Jlaboparopnas pabora Ne 2. «Onucanvue mpuCrocoOJEHHOCTH OpPraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBEeHUe U Pa3BUTHE )KU3HU Ha 3eMuie

JloHaydHble TIPEACTABICHUS O 3apOXKACHUM JKU3HU. HayuHble TUIIOTE3bI
BO3HMKHOBEHUS XKW3HU Ha 3emiie: a0MOTreHe3 U MaHCIepMus. XUMHUYECKash IBOJIFOLHS.
AOGHOTeHHBIN CUHTE3 OPTaHMYECKHX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE
MOJATBEPKIACHUE XUMUYECKOM 3BoIOIMHI. HavalbHbIe 3Tanbl OMOJI0THYECKOM HBOTIOLIUU.
I'mnoreza PHK-mupa. @opMupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHUKHOBEHHE
npoTOKJIETKHU. [IepBbIie KiIeTKH U uX 3BOJOLUSA. DOPMUPOBAHNE OCHOBHBIX TPYIII )KHBBIX
OpPraHU3MOB.

Pazutne xwu3Hum Ha 3emisie mo spam u nepuoaam. Kartapxeil. Apxeickas u
nmpoTepo3oiickas 3pel. Ilaneo3olickas spa U ee mepuoabl: KEMOPUHUCKUHN, OPJIOBUKCKHM,
CUJIypUMCKHN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3030iicKast 3pa v €€ EPUOIbl: TPUACOBBIN, FOPCKUM, MEJTOBOM.

Kaiino3zolickas spa u ee Iepuo/ibl: MajeOr€HOBbIN, HEOT€HOBBIM, aHTPOIIOTE€HOBBIM.

XapakTepucTuKa KIMMAaTa M TEOJOTHYECKHX IporeccoB. OCHOBHBIE OTallbl
ABOJIFOLIMU PACTUTEIBHOIO U AKUBOTHOTO MUpPa. ApoMop(}O3bl y paCTEHUI U )KUBOTHBIX.
IlosiBieHMeE, pacuBET U BBIMUPAHHUE TPy )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MwHpa Kak oOTpakeHue »HBomound. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIILI OPraHU3MOB.

OBOJIIOLMSA 4YEJIOBEKA. AHTPOIOJNOTHA Kak HaykKa. Pa3Burhe npencTaBieHHN O
IIPOUCXOKICHUH YeJoBeKa. MeTonbl n3ydeHus antponorese3a. CXOoACTBa U pa3avudus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JIBwxytme cuibl ((pakTopel) aHTpororeHe3a. HacnmencTBeHHas W3MEHUYHBOCTH
U €CTeCTBEHHBIM 0TOOp. OOIIECTBEHHBI 00pa3 »WU3HHU, U3TOTOBIICHUE OPYIUNU Tpy.a,
MBIILIJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU DBOJIIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, UYenoBek
yMenbii, YenoBek npsmMoxonsdmuid, YenoBek HeaHIepTadbCKui, YelOBEK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAaHHSA, 00JacTh pacnpOCTpaHEHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONeoH]IHAsA (eBpa3uiickasi),
HErpo-aBCTpAIONAHAs (PKBATOpHUANIbHAS), MOHTOJOUIHASA (A3MATCKO-aMEPUKAHCKAs).
YepTbl OPUCHOCOOJICHHOCTH TMPEACTABUTENECH UYEOBEYECKUX pac K  YCIOBUSIM
cyuiectBoBanus. EqnHCTBO uenoBeuecknx pac. Kpuruka pacusma.

JHemoncmpavyuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONHEYHON CHCTEMBI», «Pa3ButHe
opranndeckoro  mupa»,  «PactutenpHas — kietka»,  «KuUBOTHas  KIIETKay,
«IIpokapuotnyeckas kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsSIHY,
«OCHOBHBIE MECTa MAaJCOHTOJIOTHYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEIOBEKA,
«/lpeBnenmme soan», «/peBHue moan», «llepBble  COBpEMEHHBIE  JIFOAWY,
«YenoBeyecKue pacoD».
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Obopyodosanue: mynsxku «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpajONUTEKA,
NMUTEKAHTPOTA, HEAHJEPTalblla, KPOMAHbOHIIA), CJIENKH WU U300paKe€HUsT KaMEHHbIX
OpyAMii  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOIIEphl,  pyOwina,  ckpedia),
reoxXpoHojioruyeckas Ttabnuna, Koulekiuus «PopMbl COXPAaHHOCTH HMCKOMAeMbIX
KUBOTHBIX U PACTECHUI».

Jlabopamopnuie u npakmuyeckue padoomol:

[Ipaktuueckas pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB pACTEHUH U
KUBOTHBIX B KOJUICKIUSX).

DKCKypcust «IBOJIONNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIN
WJIM KpaeBeqUECKUN My3€e).

Tema 3. Opranu3Mbl 4 OKpPY Kalouias cpeaa

OKOJIOTHSI KaK HaykKa. 3aJayd M pasleiibl dKOJOrMU. MeToabl 3KOJOTMYECKHX
MCCIIE0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YIIHAs, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonornueckre  (aktopel.  Knaccudukamuss — 3KOJOTMYECKHX  (PAKTOPOB:
abnoTnyeckue, OMOTUUECKHUE U aHTpONOreHHbIe. JleificTBre IKoIornyeckux (pakTopoB Ha
OpraHU3MBl.

AbGuotnyeckue (QaxkTophl: CBET, TeMIlepaTypa, BIAXKHOCTh. DOTONEpPUOAU3M.
[IpucnocoOneHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (pakTOpoB. buonoruueckue
PUTMBI.

buotnueckue ¢dakTopel. Bumabl OMOTHYECKHX B3aMMOJIEHCTBUIM: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 W ero (opmel. [lapasutusMm, koomepauus, MyTyaJlHu3M,
KOMMEHCANM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINU3M, HEHUTpaIU3M.
3HaueHne OMOTHYECKUX B3aMMOACHCTBMM Al  CYyIECTBOBAHUS  OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKH NOMyIsiuuu. OCHOBHBIE MTOKA3aTENN MOIYJISILUU:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTB, IIPUPOCT, MUTpaLus. JJnHaMuka
YUCJIEHHOCTH NOMYJISIUU U €€ PETyJIALHNS.

JHemoncmpavyuu:

Ilopmpempsi: A. I'ymbonbar, K.®. Pynbe, O. ['ekkerns.

Tabnuyer u cxemvi: xapra «llpupomnsie 30HBI 3eMim», «Cpeabl OOUTaHUS
opranu3sMoB»,  «®oronepuoauam», «llomymsauum», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH TONYJISIITUU UHPY30puu-Typeabkuy, «IIuieBsie nemnm.

Jlabopamopnuie u npakmuueckue padoomol:

Jlabopatopuass padora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pacTEeHUN U3
Pa3HBIX MECT OOUTAHH.

Jlabopatopuass pabora No 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.
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[Ipaktuueckass padora Ne 2. «llomcyueT MIOTHOCTH TOMYJSUUN pa3HBIX BUIOB
paCTEHUIN.

Tema 4. CooluecTBa ¥ 3K0JI0THYECKHE CHCTEMbI

CooOmectBo opranu3sMoB — OuoneHo3. CTpyKTypsl OHMOLIEHO3a: BHIOBA,
MPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Bunpi-nomuHantel. CBsi3u B OMOLIEHO3E.

Dkosoruueckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeMe U GUOreoIeHo3e.
QOYHKITMOHATBHBIC KOMIIOHEHTHI SKOCUCTEMBI: TTPOTYIICHThI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBoport BeniecTB v NOTOK 3HEPTUU B dKOcucTeMe. Tpoduueckue (MUIIEBbIe) ypOBHU
skocucTeMsbl. [lumessie nmenmu u cetn. OCHOBHBIE TTOKA3aTeNIM SKOCUCTEMBI: OMomacca,
MPOIYKIUS. JKOJOTUYECKHE THUPAMUIBI: TMPOAYKIIMH, YHCICHHOCTH, OMOMACCHI.
CBoiicTBa 9KOCHCTEM: YCTOMYUBOCTH, CAMOPETYIIsIus, pazsutue. CyKieccus.

[IpupogHbIe SKOCHCTEMBI. DKOCHUCTEMBI 03€p W PEK. DKOCHUCTEMa XBOWHOTO
WIH IIAPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTEHHBIE DKOCHUCTEMBI. ATPOSKOCUCTEMBI. YpO0IKOCUCTEMBL.
buonornyeckoe u X035UCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycrounBocTH 3KocucteMm. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3eMIie.

VYuenue B.U. Bepnajackoro o 6uocdepe. I'panulibl, cocTaB U CTpyKTypa 6Mocdhepsl.
XuBoe BemectBo u ero (QyHkauu. OcobeHHOcTH Ouocdepsl Kak ria00anbHOI
AKOCUCTEMBI. J[nHaMHuueckoe paBHOBECHE U oOpaTHas CBsA3b B Orocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0OXUMHUECKHUE IIMKIIBI DJIEMEHTOB (YTJIepo/ia, a30Ta).
3oHabHOCTH OUochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseyecTtBOo B Ouocdepe 3emsid. AHTPONOTCHHBIE HU3MEHEHHSI B Ouocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TTPOOIIEMBI.

CocymecTBoBaHe MPUPOJLI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepbl. OCHOBA palMOHAIBLHOTO YIPABJICHUS MPUPOTHBIMHU
pecypcaMu U UX UCTIOJb30BaHue. J[oCTrkeHrsI OMOJIOTHU M OXpaHa MPUPO/IBI.

Hemoncmpayuu:

llopmpemuwi: A.Jl. Tencnu, B.H. Cykaues, B.U. Bepnaackwuii.

Tabauyert u cxemwvr: «llumessie memm», «buoIEHO3: COCTaB W CTPYKTypay,
«IIpuponubie coobmiectBay, «llemu mnuTaHus», «OKojOrMyYeckKas MUPAMHUIAY,
«buocepa u denoBek», «IKOCHCTEMa IMIUPOKOIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOWHOTO Jieca», «buoneno3 BogoeMa», «ArponeHos», «IIpuMepHbie aHTPONOTEHHBIE
BO3JCHUCTBUA HA TMpUpOAY», «BaXHeWlIMe WCTOYHUKM 3arpsA3HECHHUS BO3JyXa
U TPYHTOBBIX BOI», «llouBa — BakHeiias coctaBisonias Ouochepb», «DakTops
nerpananuu nouBy, «l[lapaukoBeiit 23GpderT», «PaKTOpbl PATUOAKTUBHOIO 3arps3HEHUS
ouochepn», «Ob6mas ctpykTypa 6uocheps», «Pacnpoctpanenne xxu3Hu B 6rocheper,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriaepona B ouochepe», «Kpyroropor
a30Ta B IPUPOJIEN.
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Obopydosanue: Mojenb-aninkanusa «TunuyHaeie  OHOIEHO3B», repbapuit
«PacTtutenbHble cooOmIecTBa», Koyuekiuuu «buonenos», «Bpeautenu BakKHEUIINX
CETbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapu W KOJJICKIIMA PACTEHUW W KUBOTHBIX,
MPUHAJIEKAIIME K Pa3HbIM DKOJIOTMYECKUM TpynmnaMm OJHOro Bupaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHUsI OXpaHsIeMbIX BUJIOB PACTCHHUH U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA TPOT'PAMMBbI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBAIOTCS TPEeOOBAaHUS K pe3yJbTaTaM OCBOCHHS
OoOy4aromyMHUCs  MPOrpaMM  cpelHero  odmero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX peE3yJIbTaTOB OCBOCHUSA TIipeaMera «buomorus»
BBIJICJICHBI CJICAYIOIIME COCTaBIISIONIME: OCO3HAHHWE OOYYarOUIUMHCS POCCUHCKOM
FPaXJaHCKOM HJIECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOTIPEICIICHUIO, HAJIMUYME MOTHBAIIMK K OOYyYECHHIO OHMOJIOTHH, IIeJICHANPABICHHOES
pa3BUTHE BHYTPEHHUX YOCXKICHUN JHWYHOCTH HAa OCHOBE KIFOYEBBIX IIEHHOCTEH H
HCTOPUYECKUX  TPaAWIUKd  pa3BUTHS  OMOJOTMYECKOrO  3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JCATEILHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, NPUCYIIMMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHMS,
HaJU4Yue DKOJOTHMYECKOTO IPABOCO3HAHHUS, CIOCOOHOCTH CTAaBUTh IIEIM M CTPOUTH
YKU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHUS mpeaMera «bHOJOTHS»  JTIOCTUTAKOTCS
B E€IUHCTBE Yy4yeOHOM U  BOCHHUTATEIBHOM  JEATCIIBHOCTH B COOTBETCTBUU
C TPaJULIMOHHBIMH POCCUHUCKUMH COLUUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, TPUHITBIMH B OOIIECTBE IpaBWIAMH M HOPMaMH
MOBEICHUSI W  CIOCOOCTBYIOT  MpOIEcCaM  CaMOIO3HAHWS,  CaMOBOCIHMTaHUS
Y CAaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH MTO3ULIUHU JIUYHOCTH, TATPUOTU3MA, YBAXKECHUS K
3aKOHY M TIPaBOINOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO, B3aMMHOIO
YBOKCHUS, OCEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HAaCIEIUI0 U TPaJULMAIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoin deaeparuu, IprupoIe U OKPYKAKOIICH Cpee.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHUS y4eOHOro mnpeaMera «buosiorus» T0JKHBI
OTpaXXaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TIO3UIMEH  JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IICHHOCTSIM POCCHMCKOIO OOIIECTBa, pacHIMpeHHe >KW3HEHHOI'O OIbITa W OIbITa
NEATEIbHOCTH B TMPOLIECCE peanr3alii OCHOBHBIX HAaNpaBJICHUNW BOCHUTATEILHOU
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTD TPAKIAHCKOW MO3UIMU OOYYAIOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NPaB W 00sS3aHHOCTEH, YBa)KCHUE 3aKOHA U
MPaBOMOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATEIBbHOCTU NPU CO3AAHUU YUEOHBIX
IPOEKTOB, PEIICHNN YUEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BBIIIOJHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEIENIATh COOCTBEHHYIO MO3MIMIO [0 OTHOLICHHMIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YYWUTHIBATb B CBOMX JICUCTBHUSIX HEOOXOOUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMH YOEXKICHHUSIMH, KYJIbTYPHBIMH LEHHOCTSIMHU M
COLMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IMPOILIECCE COBMECTHOTO BBIMOTHEHUS YYEOHBIX,
IIO3HABATEIbHBIX U HCCIEIOBATEIBCKUX 3a7a4, YBAKUTECIBHOEC OTHOLICHUE K MHEHUIO
OTIIOHEHTOB P 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJEPIKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHMS

c(hOPMHUPOBAHHOCTh POCCUUCKON TpaxkAaHCKOW HWJICHTUYHOCTH, NaTPUOTU3MA,
YBOXEHHUSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepen PonnHo#, ropaoctu 3a
CBOM Kpal, CBOK PoauHy, CBOM S3BIK W KyJIbTYpYy, MPOLIJIOE UM HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIECAUIO M TAMSTHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBIICHUE U Pa3BUTHE
OuoNoTHUY, TTOHUMAaHWE 3HAYECHUS] OMOJIOTMHM B TIO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaerHas yoeKJAeHHOCTh, TOTOBHOCTh K CiyeHUtr0 OTEe4ecTBY M €ro 3allluTe,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) MyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,

CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peEIICHUs,
OPUEHTHUPYACH HA MOPAIILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIICHHUE K CBOMM POJMTENISAM, CO3JIaHHWI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTENM CEMEWHOM KU3HU B COOTBETCTBUM C TPAIULMSIMU
HaponoB Poccuu;

4) 3CTETHYECKOr0 BOCIIMTAHUS:

SCTETHMYECKOE OTHOIIEHWE K MHUPY, BKJIOYas OCTETHKY ObITa, HAY4HOTO
¥ TEXHUYECKOIO TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHHE DMOIMOHAILHOTO BO3AECHCTBHS KUBOM NPUPOALI M €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIP@YKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE ITPOSIBIISTH
Ka4eCTBa TBOPYECKOM JINIHOCTH;
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5) ¢pu3HUecKoro BOCIUTAHUA:

MOHMMaHUE W peau3als 370pOBOro M 0e30macHOro obpasa sKU3HHU (310pOBOE
NUTaHKe, COOJIIOJICHUE TMTHEHHYECKUX IMPaBHI U HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHI M OT/bIXa, pEryIsapHas pU3nUecKas akKTUBHOCTD), OEPEIKHOr0, OTBETCTBCHHOT'O
U KOMIIETEHTHOI'O OTHONICHHS K COOCTBEHHOMY (HU3MYECKOMY M IICHXHYCCKOMY
37I0POBBIO;

MOHUMaHKE [EHHOCTH MPABUJI MHIAMBHIYaIbHOTO U KOJUIEKTHBHOIO 0€30I1aCHOTO
TIOBE/ICHUS B CUTYaIlUAX, YIPOXKAIOIIMX 30POBBIO U JKU3HH JIFOJICH;

OCO3HAaHWE TOCIEACTBUI W HENPHUSATHE BPEAHBIX NPUBBIYCK (YIOTpeOICHHS
aJIKOTOJIs, HAPKOTUKOB, KYPEHHS);

6) TPya0BOIr0 BOCIIMTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTEPCTBA, TPYIOIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW H  COIMAIbHOM
HAIpPAaBIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IUTAHUPOBATH M CAMOCTOSITEIHHO
BBINOJIHATH TaKyIO JESATEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOP OyaylIeil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00OPAa30BaHUIO U CAMOOOPAa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) PKOJIOTHYECKOT0 BOCITUTAHUS:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUHUKY >KU3HU Ha
3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  DKOJIOTMUECKOW  KYJNbTYpPhl: MPUOOPETEHHUE  OMBITA
MJIAHUPOBAHUS MOCTYNKOB M OLIEHKM MX BO3MOKHBIX MMOCIEICTBHI ISl OKPYXKAOIIEH
cpenpl;

OCO3HAHHUE I100ATLHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U ITyTeH UX pelIeHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpETaEMble IPU U3YYEHHH OMOJIOTUU 3HAHUS U
YMEHUS TIPU PEIICHUU MPOOJIEM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIOIOIH30BAHUEM
(cobmroieHUe TMpaBWI TOBEJACHUSI B TPHUPOJIC, HAMNPABICHHBIX Ha COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATHE ACUCTBUN, MPUHOCIIIUX BpEI OKPYXKAKOUIEH MPUPOTHOU
cpene, yMEHHWE TMPOTHO3MPOBATH HEOIATOMPHUSTHBIE JKOJOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOrO HSKOJOTHMYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJIbTYPHI,
ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HAMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCA
MMHU B II03HAaBAaTEJIbHOW, KOMMYHMKATUBHOM M COLUMAIBHOM NPAKTUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTUYECKON JEATEIIbHOCTH SKOJIOTMYECKON HAMPaBICHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM W OOIECTBEHHOW MpPaKTUKH, OCHOBAHHOIO Ha JUajlore KyJbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeJlCTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

MOHMMAaHUE cTIeNn()UKH OMOJIOTHH KaK HayKH, OCO3HAHHUE €€ POJIH B HOpPMHUPOBAHUH
PallMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO TMpEJCTaBICHUS 00
OKpYXalollleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeOBEKa U OOIIeCTBa, B MO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEM M PEIIEHUH MPOOJIIEM COXpPaHEHUs MPHPOJHOIO
paBHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM i COBPEMEHHOW LMBHJIMA3AINU:
o0OecrieyeHrss HOBOIO YPOBHSI pa3BUTUS MEIMILMHBI, CO3[JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PecypcHbIe MPOOJIEMbl Pa3BUTHUS YEJIOBEUECTBA,
MOMCKa NyTeW BbIXOJA W3 IIOOANBHBIX SKOJOTMYECKHX MpoOJieM M 00ecrnedeHHUs
nepexoAa K yCTOMYHMBOMY pPa3BUTHIO, PAlMOHAIIBHOMY HCIOJI30BAaHUIO INPUPOJIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJTYYEHHH OMOJIOTMYECKUX 3HAHUM B LIEJISAX MOBBIILICHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAay4HOM TPAMOTHOCTH, KaK COCTAaBHOM YacTu
(YHKIMOHAILHOM IPaMOTHOCTH 00y4aroIuxcsi, GOpMUPYEMOI IPU U3yUEHUH OHOJIOTHH;
NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJIB30BATh MOTYYaeMble 3HAHUS ISl AaHAJIM3a U OObSICHEHUS SIBJICHUI
OKPYKAIOIIEr0 MHUpa MW IPOUCXOJAUMX B HEM M3MEHEHWH, yMEHHE JIeaTh
00OCHOBaHHbIE 3aKJIIOUEHUSI Ha OCHOBE HAy4YHBIX (PAKTOB W HMMEIOIIMXCS JaHHBIX
C LIEJIBIO MTOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO UCIIOJIb30BATh OMOIOrMUECKHUE 3HAHUS [T PEILICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTB M CITIOCOOHOCTH K HEMPEPHIBHOMY O00pAa30BaHUIO U CAMOOOPa30BaHMUIO,
K aKTUBHOMY TIOJTyY€HHUIO HOBBIX 3HAHUN 11O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
MMOTPEOHOCTSIMHU.

B nponecce goctukeHHsl TMUHOCTHBIX PE3YJIbTaTOB OCBOCHUS OOYYarOIIUMHUCS
MPOTPAMMBI 110 OMOJIOTUY HA YPOBHE CPETHETO OOITET0 00pa30BaHUs Y O0YHArOIINXCS
COBEPLICHCTBYETCSl YMOLIMOHAIBHBIN UHTEIIEKT, TPeAnoiaraloumi copMiupoBaHHOCTb:
CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAILHOE
COCTOSIHUE, BUAETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM AYMOIIMOHAIILHOM Cepbl, ObITh
YBEPEHHBIM B cele;

CaMOpETYJINPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHNE, CIOCOOHOCTH a/IallTUPOBATHCS K SMOLIMOHATIBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIlMH, BKIIOYAIONIEH CTPEMJICEHUE K JIOCTHKEHUIO LIEJIH
U yCIEeXy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHUE JI€MCTBOBaThb, HCXOJs H3 CBOHUX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHMATh SMOLMOHAIBHOE COCTOSHHC
JIPYTUX, VYYUTBIBAaTH €ro TPU OCYIIECTBICHUM KOMMYHHKAIIMHM, CIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpPauMBaTh OTHOIICHHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, IPOSIBISATH MHTEPEC U pa3peiiaTb KOH(IUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaTbl OCBOCHUA YydeOHoro mnpenmera «buosorus»
BKJIIOYAIOT:  3HauMMble s  (QOPMHPOBAHHS  MHPOBO33PEHHS  OOYYAIOIIMXCA
MEXMCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIlEHAayYHblE€ IOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAYYHOM KAPTUHBI MUPA U CHIEUU(PHUKY METOAO0B IMO3HAHMS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBICHHE, MPOIECC, CUCTEMA, HAYUYHBIH
(akT, NpPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIET0BaHUE,
HaOII0IeHUE, U3MEPEHNE, FIKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE YUEOHBIE IEUCTBUS

(mo3HaBaTebHBIE, KOMMYHUKATUBHbBIE, PEryJIsITUBHBIE), obecrieunBaronue
dbopmupoBaHrue (PYHKIIMOHAIBHOW TPAaMOTHOCTH M COIMAJIBHOW  KOMIIECTCHIIUU
oOyyarommxcsl, CIIOCOOHOCTH 00yUaroIMXxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCUUIUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHMS U YHHMBEpCalbHbIE Y4YeOHbIE
NEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHON MPAKTHUKE.

ITo3HaBaTeIbHBbIE YHUBEPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble Jloruyeckue 1eicTBUsA:

CaMOCTOSTENbHO (HOPMYTUPOBATh U aKTYaTU3UPOBATH MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIOJIb30BATh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTUUECKOTO0 MBIIICHUS (aHAIH3a,
CUHTE3a, CpaBHEHU, KJIaccuukaiu, 00001IeH s ), pACKPBIBATH CMBIC OMOJIOTHYECKHUX
MOHATUN (BBIJEIATh MX XapaKTEpPHbIE MPU3HAKH, YCTAHABJIMBATh CBA3U C JIPYTUMHU
MIOHSATHUSAMH );

ONPEAETATh ENHU ICITEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUH UX TOCTUKEHHUS,
COOTHOCHUTB PE3YyJIbTAThI ICITEIHLHOCTH C TOCTABJIEHHBIMHU LIETISIMU;

MCIIOJIH30BaTh OMOJIOTUYECKUE TIOHITHS JIJIsl 00BsiICHEHU (DaKTOB U SIBJICHUH KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIAYKTHUBHBIC, JCAYKTUBHbBIC, 110 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH W NPOTUBOPEUUS B PAcCMaTPUBAEMBIX  SBJICHUSX,
(bopMyIHpPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA JJIsl TMPEJCTABICHUS CYLIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTAX, a TAKKE MPOTHBOPECUUI
PA3HOIO POJIa, BBISIBICHHBIX B PA3IMYHBIX MH(OPMAIIMOHHBIX HCTOYHUKAX;
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pa3pabaTbiBaTh IUIAH pEUIEHHA MpPOOJIEMbl C YYETOM aHajdu3a HMEIOIINXCS
MAaTEPUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIIM, OLIEHUBATh PUCKH NOCJIENCTBUN AEATEIBHOCTH;

KOOPAVHHUPOBATh U BBIINOJHATE padOTy B YCIOBHUSX PEAJbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE IPH PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBnle uccieaoBaTe/IbCKHeE AeCTBUSA:

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCJIEIOBATEIILCKOM M TPOEKTHON JEeATEeNbHOCTH,
HaBBIKAMHM  pa3pemieHuss TpoOieM, o0jagaTh CIOCOOHOCTBIO ¥ TOTOBHOCTHIO
K CaMOCTOSTEIBHOMY IIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHUS,

VICIIOJIB30BATh PA3JIMYHbIE BUBI IEATEIBHOCTH 110 ITOJIYYEHUIO HOBOT'O 3HAHUSI, €r0
UHTEpPIpETalny, MPeoOPa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIIBHBIX MTPOCKTOB;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJOTHEH,
KJIFOYEBBIMU MOHATUSAMHU U METO/IAMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIIbHON IEITEILHOCTH
Y )KU3HCHHBIX CUTYalHSX;

BBISIBIIATH PUYMHHO-CJIEJICTBEHHBIEC CBSI3U U AKTYaJIM3UPOBATH 33]1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs, HAXOAUTh APTYMEHTHI ISl JOKA3aTEIbCTBA CBOMX YTBEPKICHUN,
3a7aBaTh MAPAMETPHI U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3a7ayd pPe3yJIbTaTbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATH II€JICHANPABICHHBIHN MOMCK MTepEeHOCa CPEACTB U CITOCOOOB JIEHCTBUS
B MPO(EeCCUOHANIBHYIO CpEy;

yMETh TIEPEHOCUTh 3HAHUS B TMO3HABATEIBHYID M MPAKTHYECKYIO 00JIacTH
KUZHEIEATEIBHOCTH;

yMEThb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

BBIJIBUT'aTh HOBBIE UJEH, ITPEJIaraTb OPUTHMHAIBHBIE ITOAXO0Abl U PELICHUS, CTABUTH
npoOJieMbl U 3a/1a4u, JOMYCKAIOIIUE aJbTePHATUBHBIC PEILICHMUS.

Pab6ora ¢ undpopmanmeii:

OpUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHKAX HWHMOpMaruu (TEKCTe y4eOHOTO
0COOUsI, HAYYHO-TIOMYJISIPHOM JINTepaType, OMOJOTHISCKUX CIIOBAPAX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MdaHHbIX, B HHTepHeTe), aHanM3upoBaTh HUHMOpPMAIIHIO
Pa3TUYHBIX BUAOB U ()OPM MIPEACTABICHHUS], KPUTUYECKH OTICHUBATH €€ JOCTOBEPHOCTh U
HENIPOTUBOPEUYHBOCTb;

(GbopMyIMpOBaTh 3aMPOCHl U MMPUMEHSTh Pa3JIMYHbIE METO/IBI ITPH TTOUCKE U 0TOOpE
Oouonornyeckoi nHGOpPMAIN, HEOOXOIUMOM JIJIsl BBITIOTHEHWS y9eOHbIX 3a/1a4;
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npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIbTYPY AaKTHUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOHMpaTh ONTUMAIbHYIO (JOPMY MPEACTABICHUS OMOJIOTHYECKON
uH(popMalnu (cxemsl, TpaduKu, AUArpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEACTBA NPU paboTe C OMOIOTNYECKON
uHpOpMalMel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE M MaTeMaTHYeCKUe 3HAKH U
CUMBOJIBI, dbopmybI, ab0OpeBuartypy, HOMEHKJIATYpYy, UCIIOJIB30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPENICTBA HATJISAHOCTH;

BJa/IeTh HAaBBIKAMHU PACIO3HABAHWSA W 3aIUUTHl MHPOpMAUH, UHPOPMALIMOHHON
0€301aCHOCTH JTUYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE yueOHbIEe eiiCTBHUS
Oo0uenne:

OCYIIECTBJISITh KOMMYHHMKAIlUM BO BceX c(epax KU3HM, aKTUBHO Y4YacCTBOBATH
B JIMAJIOTe WX IUCKYCCHU II0 CYIIECTBY OOCYKTaeMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUSI OTHOCUTEJIBHO BBITIOJIHEHUS TpeJiaraeéMom 3aauu,
VYHUTHIBATh MHTEPECH U COTVIACOBAHHOCTH IMO3HMIMKM APYTHX YYACTHUKOB IHAJIOTa WIIH
JTUCKYCCHUN);

pacrno3HaBaTh HeBepOAJIbHbIE CPEICTBA OOIIEHNS, IOHUMATh 3HAYCHHUE COIIMAIbHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHMS] KOH(JIMKTHBIX CHUTYallMid, YMETh CMSAT4aTh
KOH(MIIUKTHI U BECTU TIEPETOBOPHI;

BJIQJCTh PA3IUYHBIMU CHOCOOaMU OOIIEHUS W B3aUMOJACHCTBHUS, IOHUMATH
HaAMEpEHUsl JAPYTUX JIOACH, MPOSBIATH YBAXXKHUTEIBHOE OTHOIIEHHWE K COOECEIHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHasI AeSITEJIbHOCTD:

MMOHKUMATh U UCTIONb30BATh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUAYAJIbHOU pabOThI
IIPU PEIICHUU OMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS
TPYNIOBBIX (HOPM B3aUMOJICHCTBHS TPU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBHUM C YIETOM OOIIHUX MHTEPECOB
¥ BO3MOKHOCTEM Ka)KJI0TO WieHa KOJUICKTHBA;

MPUHUMATH LIEJIA COBMECTHOM JIESITEIbHOCTH, OPTaHU30BbIBATH U KOOPJAUHUPOBATH
JNEUCTBHS 10 €€ TOCTHKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACIIPEIEIISITH POJIA C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJAJa M KaXXJOr0 y4acTHHUKA KOMAaH/Ibl B OOIIUI
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE MPOEKTHI, OIEHWBATh UJEW C T[O3UIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
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OCYIICCTBIIATh IMO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYyallUsX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HMHHUIIUAaTUBHBIM.

PeryjsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JeMCTBUA
Camoopranu3anus:

MCITOJIh30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX M YYEOHBIX CUTYaIIUSX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUMN 1IEJI€BbIE U CMBICIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSX U MOCTYIKAaX MO OTHOIIEHUIO K KUBOU MPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOLINX;

CaMOCTOSITEIBHO ~ OCYUIECTBJISATh IMO3HABATEIBHYI) JEATEIbHOCTb, BBISBIISTh
npo0JsieMbl, CTaBUTh U (OPMYJIHPOBAThH COOCTBEHHBIE 3aJa4yd B 00pa30BATEIIbLHOM
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJEMbI C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHMpATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUIA;

JienaTh OCO3HAHHBINM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MPUOOPETEHHBIH OTIBIT;

CrocoO0CTBOBATh (POPMUPOBAHUIO W TPOSIBICHUIO MIHUPOKON APYAUIIMU B Pa3HbIX
0o0NacTsAX 3HAHWM, TMOCTOSHHO TOBBIMIATH CBOM OOpa30oBaTENIbHBI U KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTHb KOPPEKTHBBI B JEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHOM pe(dIeKCUU KaK OCO3HaHHUS COBEpLIAEMbIX
NEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BATh
npueMbl peIeKCUu s OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

OLIEHMBATh PUCKM M CBOEBPEMEHHO IIPUHUMATh PELIEHUS II0 HUX CHUKECHUIO;

NPUHUMATh MOTHUBBI M ApTYMEHTBI APYTUX MPH aHAJIU3E PE3YIBTATOB AEATEIbHOCTH.

IIpunsaTHe ceds U APyrUx:
MPUHUMATH ceOsl, TOHNMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;
MIPUHUMATh MOTHBBI U @PTYMEHTHI JIPYTUX MPU aHAIU3€E PE3YyJIbTATOB JACSTEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUIHUOKY;
pa3BUBaTh CIOCOOHOCTH MTOHUMATh MUP C TTO3UIIMH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpamMmbl COO mo 6mosornu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crenuduueckue s ydyeOHoro mpeamera «buonorus» HaydHBIE
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3HaHWSA, YMEHMS U  CHOCOObI  JIEHCTBUH 1O  OCBOEHHUIO, HWHTEpIIPETALUU
U NpeoOpa3oBaHUIO 3HAHWM, BUIBI AEATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YYEOHBIX CHTyalUsX, a TaKXe B peaJbHBIX
KU3HEHHBIX CUTYyallUsX, CBsS3aHHBIX C Ouosorued. B mporpamme mnpeameTHble
pe3yNbTaThl MPEACTABJIECHBI IO TOAAM O0yUYEHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JOJKHBI OTPAXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYUYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MHpa U HAy4YHOTO MHPOBO33PEHHUA, O BKJIAJE POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTUE OHMOJOTUH, (PYHKIMOHAIBHOW TPAMOTHOCTH YeEJIOBEKa IS
pELICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATH COJIECPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSITHI: JKU3HBb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpAIllCHUE YHEPTUU), TOMEOCTa3
(camoperynsuus), ypoBHEBash OpraHU3alUsl *XUBBIX CHUCTEM, CaMOBOCIIPOM3BE/ICHUE
(penponykiusi), HaCIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3Jaratb  OMOJOTHMYECKHE TeOopuu  (KJIETOYHasg, XPOMOCOMHAs,
MyTallMOHHAsI, HEHTpaIbHAs JOTMa MOJIEKYJIsipHOI Ononorun), 3akousl (I'. Menaens, T.
Moprana, H.1. BaBuiioBa) u ydeHus (0 LEHTpax MHOTrO0Opa3usi U MPOUCXOKICHUS
KynbTypHBIX pacTeHuii H.M. BaBuioBa), ompenensiTh rpaHUIbI UX MPUMEHHUMOCTHU K
KUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJAaMU HAay4YHOro TMO3HaHUS B OWOJOruu: HaOIOJIeHNE
U OIMCAHME JKMUBBIX CHUCTEM, MPOLECCOB M SBICHUH, OPraHM3alus U IPOBEICHUE
OMOJIOrMYECKOro HKCIEPUMEHTa, BBIJIBU)KEHUE TMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTU
MEXIy MCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pEe3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IMOHATUN, TEOPUM M 3aKOHOB, YMEHHWE J€laThb BbIBOJBI
Ha OCHOBAHMH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATh CYLIECTBEHHbIE NPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJJHOKJIETOUYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMEHa BEIIECTB U MPEBPALLECHUS SHEPTUH B KIIETKE, POTOCUHTE3A, IIJIACTUYECKOTO U
HPHEPreTUYecKoro - oOMeHa,  XEeMOCHMHTE3a,  MMHTO3a, Mel03a, OMIOAOTBOPEHUS,
Pa3MHOXEHUS, UHAUBUIYAJIBHOIO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

yMEHUE MPUMEHATHh TMOJYyYEHHbIE 3HAHUS JUIsi OOBACHEHHS] OMOJOTHYECKHUX
IPOLIECCOB U SIBJICHUH, JIJIsl IPUHATUSA NPAKTUYECKUX PEIICHUI B MOBCETHEBHON JKU3HU
C LIeJIbI0 oOecrieueHrs: 0e30MacHOCTH CBOETO 3/I0POBbSI U 3/I0POBbS OKPY KAIOIIUX JIO/IEH,
COOJIIOJIEHHUST HOPM TpPaMOTHOIO TMOBEJAEHUS B OKPYXKAIOIIEH MNpUpOIHON cpene,
NOHUMaHUE HEOOXOJAMMOCTH MCIOJIb30BAHUS JOCTUKEHUNM COBPEMEHHON OHOJoruu
¥ OMOTEXHOJIOTUI AJI PallMOHAIBHOTO PUPOIOTIOIb30BaHMS;
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yMEHHUE pelaTh 3JIEMEHTApHbIEe N€HETUYECKUE 3a7aul Ha MOHO- U JTUTMOpUIHOE
CKpEelIMBaHue, CIICTVICHHOE HacleJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAHUSA JUIS MIPeICKa3aHus HACIEAOBAHUS TPU3HAKOB y OpPraHU3MOB;

YMEHUE BBINOIHATEH TAOOPATOPHBIE U MPAKTUUYECKUE padOThI, COOMIOAATh MMpaBUiia
pu padboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYIOBAHUEM;

yMEHUE  KPUTHUYECKH  OICHUBATh U  HMHTEPIPETUPOBATH  UHOOPMAIUIO
OMOJIOTHYECKOTO COJEP>KaHuUsl, BKIIOYAIOIIYIO TICEBJAOHAYYHBIE 3HAHUSA U3 PA3NTUYHBIX
HMCTOYHUKOB (CpeJCcTBa MaccOBOM HH(pOpPMAIUU, HAYYHO-TIOMYJISIPHBIE MAaTE€pPHAIIbI),
ATUYECKUE AaCTEeKThl COBPEMEHHBIX MCCJIEIOBaHUA B OHMOJOTUH, MEIUIIUHE,
OHMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHBMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OHoN0rHYecKy0 WH(GOPMAIIMIO W3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUMHBIN anmnapat OUOJIOTHH.

[IpeameTHble  pe3ysibTaTbl  OCBOEGHMsS  ydeOHoro mnpeamera  «buomorus»
B 11 KJ1acce 10KHBI OTPAXkKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTUU B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCHUUCKHX U 3apyOEKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTUE OHMOJOTUH, (PYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa IS
pelLIEHUs )KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBaTh COJEp:KaHHE OMOJOTMYECKUX TEPMUHOB W TOHATUN: BUI,
MOMYJISIUsA, TEeHO(OHI, DSBOJIOIHUA, JABUXKYIIHE CUJIbl ((aKTOpbl) SBOJIOLNH,
PUCTIOCOOJICHHOCTh  OPTaHU3MOB, BHUJA000pa30BaHUE, HJKOJOTHUECKHE (HAKTOPHI,
AKOCUCTEMA, MPOAYLEHThI, KOHCYMEHThI, PEAYLIEHTbI, LENU MUTAHUsS, SKOJOTHYECKas
nipamMujia, OMoreoleHo3, ornocdepa;

yMEHUE H3j1arath OUOJIOrM4eckue Teopuu (3BosouroHHas teopus Y. JlapBuHa,
CUHTETUYECKass TEOpUs DBOJIOLUMU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxonctBa K.M. bapa, uepenoBaHus I1aBHBIX HalpaBiIeHW U myteu sBomtounu A.H.
CesepuoBa, ydyeHuss o Ouocpepe B.M. Bepnaackoro), omnpenensitb T'paHULBl HX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIJIAJIETh METOJaMU HAYYHOTO TIO3HAHUA B OWOJIOTHH: HaOIIOJCHUE
U OINHMCAHHE >KMUBBIX CHCTEM, NPOLECCOB U SIBJIECHUW, OpraHU3alMs W MPOBEICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIJIBIDKCHHE TUIIOTE3bl, BBHISIBIICHWE 3aBUCHMOCTH
MEXAY MCCIEIyeMbIMU BEJIIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PE3yJIbTaTOB,
WCTIOJb30BAaHHBIX HAy4YHBIX TMOHSTUWA, TEOPUHA M 3aKOHOB, YMEHHE JelaTh BBIBOJIbBI
Ha OCHOBAHHHM MOJIYYEHHBIX pPE3yJIbTaTOB;

YMEHUE BBIJIETATh CYIIECTBEHHbIC MPU3HAKUA CTPOEHUSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TMOMNYJSIUIN, NPOAYLEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOreOLEeHO30B
Y SKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIIEICTBEHHON U3MEHYUBOCTH, €CTECTBEHHOTO
oT00pa, BUA000pa30BaHus, MPUCIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHUS SKOJIOTUYECKUX

25



(GakTOpOB Ha OpraHM3Mbl, MEPEHOCA BEIIECTB M MOTOKAa JHEPrMU B IKOCHCTEMaX,
AHTPOIIOTC€HHBIX U3MEHEHUH B 9KOCUCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOTre0OXUMHUYECKHX ITUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TMOJyUYCHHBIE 3HAHUS M1 OOBACHEHUS OMOJOTHYECKUX
MIPOIIECCOB U SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C 1IeJIbI0 00ecTieyeHHs 0€30ITaCHOCTU CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIINX JIIOICH,
COONIOICHUST HOPM TPAMOTHOTO TMOBEACHHS B OKpY’KaIOLIeH MNPUPOIHON Ccpere,
MOHUMaHUE HEOOXOAMMOCTH UCIIOJIb30BAHUS TOCTUKEHUN COBPEMEHHOM OMOJIOTHH  JIJIs
paIoHaIBHOTO IPUPOIOTIOIH30BAHUS;

YMEHHE peIlaTh JJIEMEHTAapHbIC OHOJOTHYECKUE 3aJadyH, COCTaBISATH CXEMBbI
MepeHOca BEIIECTB U SHEPTUM B SKOCUCTEMAX (LICMU MUTAHUS);

YMEHHE BBITIOJIHATH 1a00paTOpHBIE M MPAKTHUECKHE pabOThI, COOMIOAATH MpaBUia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YyMEHHE  KPUTHYECKH  OIICHWBATh W  HHTEPIPETUPOBATH  WH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOINIYIO TICEB/IOHAYYHBIC 3HAHUS U3 Pa3IUYHBIX
UCTOYHUKOB (CpeICcTBa MAacCcOBOM HH(OpMAIUU, HAYYHO-MOMYJSPHBIE MaTepUaIbl),
paccMaTpuBaTh IIOOATBHBIE YKOJIOTUYECKUE TTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOUIEHHIO K HUM COOCTBEHHYIO IO3ULUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001as
OHMoI0THYecKyl0 WH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHHMKOB, TPAaMOTHO HCIOJB30BaTh
MOHSATUIHBIN arnmapat OHMOJOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

denepanpHas pabouas mporpamma | buonorus. 10—-11 kinaccel (6a30BbIi YPOBEHB)

Yuureian

1o MpeaMeTy

SApocaasnesa ®.M.

Buojorusa

YueOHO-MeTOANYECKOE 00ecITeueHne
Ha 2026— 2027 y4eOHbIii rog

JaTa 3all0JTHCHUA

©.1.0.

IOoAIINCH

IIporpamma Yueono-meroauueckuii kommieke (YMK) K-Bo 4acoB, HeleJib, K/p, ¢/p, TECTOB, IPOEKTOB... IIpumevyanue
(c yka3aHueM aBTOpa, (c yka3aHueM aBTOpPa, M31aTEJbCTBA, F0/1a BHIIYCKA)

M3/IaTeJIbCTBA, F0/Ia BBIYCKa) VueGHuK, yueoHble MeToauueckoe odecnevueHue 1 nonyroaue | 2 Ton

Knace nocooust yuuTeis Ilan MoJIyrojiue
[nan | ®@akr | [laan daxr
34 16 18
11 AragponoBa, M. b. buonorus. | YueOuuk: Crannapt OCHOBHOTO obumero
_ 00pa3oBaHM 110 OMOJIOTUH. K.

10—11  kunaccel.  PaGounme Bnonorlim 11 xmacc. 5 Aradorosa, . B. Buosorms. 10—11 K.p K.p K.p K.p K.p p

nporpamMmbl kK JuHUM  YMK | ba3oBbiit v yrioyOiaeHHBIH Kracchl. PaGouMe MPOTpaMMBI K JTHHHH 2 1 1

Commna H. W yuebHo- | ypoBHHU. M.b.AradoHoBa, VMK Commma H. W yue6no- | Ilp.p | Ip.p | Hp.p | Hp.p Hp.p | Hp-p

Mmeronnueckoe mocodue / 1. b. | Bx.M.CuBornazos — M.: MeToaudyeckoe mocobme / W. B. | 2 1 1

Aradonosa, B. U. CuBornazos.
— M. : Ipoda, 2017. — 35 c.

Hpoda, 2021-208 c.

AradonoBa, B. . CuBornazos. — M. :
Hpoda, 2017. — 35 c..

Y4eOnuk: Buomnorus 10 knace.
Ba3oBblit 1 yriyOieHHbIH YPOBHHU.
W.B.Aradonosa, Bx.1.Cuornazos
— M.: poda, 2020-256 c.

Enunas komnekuus

EI/Igh[)OBBIX

O06pasoBarenbpHbIX Pecypcos
(school-collection.edu.ru)
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CDC,C[G]Z)&UTBHB.SI pa60qaﬂ ImporpamMmma

bronorus. 10—11 kmaccer (6a30BbIN yPOBEHB)

YueOHO-MeTOAMUYECKOE 00ecTIeUueHHe

10 npeaMeTy

Buoaorus

Ha 2026 — 2027 yyeOHblii roa

Mporpamma
(¢ yka3zanuem aBTOpa,
HM3]1aTeJbCTBA, oA

Yuyurear SpocraBuesa ®.M.
JaTa 3aroJHECHUS d.1.0. HOAITHCh
Vuebno-meronudeckuii komiiexe (YMK) K-Bo yacos, Hezes1b, K/p, ¢/p, TECTOB, IPOEKTOB. ..
(c yKka3aHHeM aBTOpa, H3JaTeJIbCTBA, 02 BBINYCKA) I[pumeuanne

YueOHuUK, yueOHbIe MOCOOUS

1 noayroaue

2 nosyroaue

roja

BBINYCKA) . MeTtoandeckoe odecneyeHne
Knace (TeTpaab Ha MeYaTHOIi OCHOBE, aTJIAC, Mnan
KOHTYPHBIe KapThl,C/10Baphb...) yaurest
Ilnan | ®akr | Ilnan | Pakr
Cranpmapt OCHOBHOTI'O obmero
00pa3zoBaHus 10 OHOIOTHU.
AradonoBa, 1. b. buonorus. 10—11
AFa(i)OHOBa, n. b. Kiacchel. Paboune mporpamMMBbl K JIMHAH
Buomorus. 10—11 YMK Conmna H. MW yueOHO-
meroauueckoe mocobue / W. B.
knaccer. Paboume Aracdonona, B. 1. CuBormnazos. — M.
HpOFpaMMLI K JIUHUN . [lpotba, 2017. —35c¢.. 32 16 16
VMK Conuna H. U. : Vye6ouuk: buonorus 10 kacc. K.P K.P K.P K.P K.P K.P
10 yuebHO- Vuebuuk: bruosnorus. 10 kiacc: 6a30Bblii 1 Ba3oBbIid 1 yriryGIeHHBIH YPOBHL. 12_[ p ]21 P ILP ;L_l P ILP I
METOAUYECKOE yriayOneHHslit ypoHu. .B.cuBornasos — 2-e N.Bb.Aragonosa, 2 : 1 ’ : 1 ’ : '

rmocobue / U. b.
Aragonosa, B. U.
CuBornazos. — M. :
Hpoda, 2017. — 35
c.

n3anue, crepeotun — M.: Jlpoda, 2020 — 256 c.

B:x.1.Cuornazos — M.: [Ipoda,
2020-256 c.

EnvHasg KoJIekmus
[{udpoBbix
O0pa3oBaTeILHBIX
Pecypcos (school-
collection.edu.ru)
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TemaTHueckoe IJIAHUPOBaHHUE

10 kiace
Hara Ne ypoka | Tema ypoka KosmuyecTrBo yacos | /lomaunee 3aganue
ypoka HA NPaKTHYeCKUe U
KOHTPOJIbHBIE
padoThI
Tema 1. buoJsiorusi Kak Hayka
1. buosnorus B cucteMe HayK
2. Metoasl no3HaHus )KUBOM IPUPOIbI | 1

[Tpaktrueckast pabora Ne 1.
«Mcnonbs3oBaHue pazauyHbIX
METO/IOB MPHU U3yUEHUHU
OMOJIOTUYECKUX

00OBEKTOBY»

Tema 2. 7KuBble cMCTEMbI U X OPraHU3aIMs

3.

buonoruueckue CUCTCMBI, ITPOLCCChI
N UX N3Yy4YCHHUC

Tema 3. XuMHuuecKui

COCTAaB U CTPOCHHUEC KIICTKH

4, XUMHUYECKHUM COCTaB KIIETKU. Bona
Y MHHEPAJTLHBIC COJTU
5. benku. CoctaB u ctpoeHune O€TKOB
6. depMeHTHI — OUOJIOTUYECKHE
KaTaJan3aTOPhI
7. YraeBoapl. JIunuabl
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denepanpHas pabouas mporpamma | buonorus. 10—-11 kinaccel (6a30BbIi YPOBEHB)

8. Hyxnennoseie kucnotel. ATO
9. Uctopus u mMeTosl
n3ydeHus: kieTku. Kierounas
Teopus
10. Krnerka
KaK IeJI0CTHAs KUBasi CUCTEMA
11. Crpoenue

BYKapHOTquCKOﬁ KJIICTKH

Tema 4. /KnuzHeneaTeJbHOCTH KJIETKH

12. OO0OMmeH Bemects. I mactuueckuii
o0MeH. DOTOCHHTES.
XeMOCHHTE3

13. DHepreTuyeckuit oOMeH

14. buocunTe3 Oenka

15. Hexknerounsie popmbl KU3HN —

BHUPYCBI

Tema 5. PasmHOKeHHEe M HHAUBUAYAJIbHOE Pa3BUTHE OpPra

HHU3MOB

16. JKu3HEHHBIN [TUKIT KJIETKHU.
Jlenenue kiaetku. Murto3

17, DopMbl pa3sMHOKEHUS
OpraHU3MOB

18. DopMBbI pa3MHOKEHUS
OpTaHU3MOB

19. Metios

20. OO0pa3oBaHue U pa3BUTHE

MOJIOBBIX KJIETOK. OTUI0I0TBOPEHNE
NunuBuyanbHOE pa3BUTHE
OpraHU3MOB
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21. KouTponbHas pabora 1
Tema 6. HacjieACTBEHHOCTb 1 HK3MEHYHUBOCTH OPraHU3MOB

22. I'eneTnka — Hayka
0 HACJIEICTBEHHOCTH U
U3MEHUYUBOCTHU

23. 3aKOHOMEPHOCTH HACJICIOBAHUS
MIPU3HAKOB.
MoOHOrHOpUAHOE CKPEIIMBAHNE

24, JuruOpuiHoe CKpeuBaHue.
3aKOH HE3aBUCUMOT'O HACJICOBAHUS
MIPU3HAKOB

25. CuemnsieHHOE HacJeJOBaHUE
MIPU3HAKOB

26. I'enetnka nona. Haciaenosanue
MIPU3HAKOB, CIICTUICHHBIX C TIOJIOM

27. HNsmenunBocth. HenaciaencrBeHHas
M3MEHUYMBOCTh HacnencTBeHHast
W3MEHUYUBOCTD

28. I'eneruka yenoseka IIpakTuueckas | 1
pabota Ne 2.
«CocTraBiieHUE U aHAIIN3
POJIOCTIOBHBIX YEJIOBEKAY

29. Kontponbnas paborta 1

Tema 7. Cestekiiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

30. Cenekiys Kak HayKa U IpoLEecC

31. MeToabl U TOCTHKECHUS
CEJICKIIMU PACTEHUHN U KUBOTHBIX

32. buorexHonorus kak orpacib
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IPOM3BOJICTBA
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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10 KJIACC
Harta Ne ypoka | Tema ypoka KosuuecTtBo yacoB | lomamnee 3aganue
ypPOKa HA MPAaKTHYECKUE U
KOHTPOJIbHbIE
padoThI

Tema 1. DBoJMIOUHOHHAA OHOJIOTHA

1.

OBOJIIOLMS U METOJIBI €€ N3yYCHHUS

2.

Hctopus pa3Butus
MPEICTABICHU I
00 DBOJIIOLIUHA

Bun: xpurepun u cTpykrypa.

[TomynAnus Kak KaK 3J€MEHTapHAast
eIUHUIIA BHUOA

JIBrKy1IMe CUITbI (3JIEMEHTapHbIE
(aKTOpBI) SBOTIOLUU

Pe3ynbTaThl 3BOIIOINNA:
MPUCTIOCOOJICHHOCTh OPTraHU3MOB U
BHJI000pa30BaHKE

Hanpasnenus u nmytu
MAaKpOIBOJIOLAN

8.

Hanpasiienus u nytu
MaKpO3BOJIOLUU

Tema 2. Bo3HMKHOBeHME M Pa3BUTHE JKM3HU HA Jemuie

9. Uctopus xxu3nu
Ha 3eMJie M METOIbl €€ N3y4EHHUSI.
10. ['MnoTe3bl MPOUCXOKACHUS KU3HU
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Ha 3emuie

11. OCHOBHBI€E 3TaIlbl PBOJIIOINU
OpraHU4eCcKOro Mupa Ha 3emJie,
Pa3BUTHE KU3HU TI0 APaM |
nepuoiaM

12. [Tpaktuueckas padota Ne 1.
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHuu
Y J)KUBOTHBIX B KOJUICKITHSIX).

13. CoBpeMeHHas cuctema
OpPraHUYECKOTO MUpA

14. DBOJIIOIMA YETOBEKA
(aHTpOIIOTEeHE3)

15. JBvxymiue cuiibl (pakTops)
aHTpOMOreHe3a

16. OCHOBHBIE CTaIUH 3BOIOLUN
yesnoBeka YenoBeyeckue pacel U
MIPUPOTHBIC
aJIanTalliy YeJIOBEeKa

17. KonTtpomnbsHas paboTa

Tema 3. Opranu3msl M OKpPY Kal0Iasi cpeaa

18. DKOJIOrUsl KaK HayKa

19. Cpensl oOuTanus u
AKOJIOTMYECKHE (DaKTOPBI

20. Abuotnueckue GhakTopbl

21. buoTtnueckue pakTopsl

22. DKOJIOTUYECKUE XapAKTEPUCTUKU
Buja u nonynsanuu. [lpaktuueckas
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pabota Ne 2. «ITomcuer
MJIOTHOCTH TTOMYJISIIAA Pa3HbIX
BUJIOB PACTCHUI»
Tema 4. Coo0urecTBa M IK0JI0THYECKHE CHCTEMbI
23. Coo011iecTBa OpraHnu3MoB
24. DKOCHUCTEMBI
1 3aKOHOMEPHOCTH HX
CYLIECTBOBaHUS
25. [TpupoiHbIE S5KOCUCTEMBI
26. AHTPOIOTE€HHBIE IKOCUCTEMBI
217. buocdepa — rmobanpHas
AKOCHCTEMA 3eMITU
28. KonTponbHas pabora 1
29. YenoBeuecTBO
B Obuocdepe 3emin
30. Cocy1ecTBOBaHHE MTPUPOIBI
Y 4eJIOBEYECTBA
31. CocyiiecTBoBaHM€E MPUPOABI
1 4eJIOBEYECTBA
PesepBHOe Bpems 3
OBIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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HEPEYEHDB (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOU OBPA30BATEJBHOM MPOI'PAMMBI CPEJHEIO OBIIETO
OBPA30BAHUA U DJIEMEHTOB COAEPKAHUSA 110 BUOJIOI'NHU

B ¢denepanpHbIX W perHOHANIBHBIX TPOIEAYypax OIICHKH KadyecTBa OOpa3oBaHUS
UCIIONIB3yeTCs TiepeueHb (KoAupuKaTop) paclpeiesIiCHHBIX MO KJIaccaM IMPOBEPSIEMBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0OO0Opa3oBaTEIbHOM MPOTPAMMBI
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K pPe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpamMmMbl

Kon [IpoBepsiemMble PeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOTrpaMMBI CPEAHETO 00111eT0 00pa30BaHMUS
pe3yibTara
1 CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIM OUOJOTUU B CHUCTEME

HAy4YHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (HOPMUPOBAHHUU
COBPEMEHHOW €CTEeCTBEHHO-HAyYHON KapTUHBI MHUpa M HAYYHOTO
MHUPOBO33pPEHHUS; O BKIJIAJIE POCCUUCKHX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJIOTHH; (DYHKIIMOHAIBHONW TPaMOTHOCTU
YeJIOBeKa JJIsl PEIICHUS] )KU3HEHHBIX 3a]1a4

2 YMeHue packpeiBaTh COJEpKaHHE OHOJIOTHUYECKUX TEPMHUHOB
U TIOHSITUM: XKU3Hb, KJIETKA, OpraHu3M; MeTab0u3M (0OMEH BEIlleCTB
U TIpeBpaIlleHHE DHEPTHUH), TOMEOCTa3 (caMOperysius), ypoBHEBas
OpraHu3aIus >KHUBBIX CHCTEM, CAaMOBOCITpOU3BeIcHUE (PETPOTYKITHS),
HACJICICTBEHHOCTh, N3MEHYMBOCTH, POCT U Pa3BUTHE

3 YMeHue uznaraTb OMOJIOTHYECKUE TEOPUH (KJIETOYHAs, XPOMOCOMHA,
MyTatonHasi), 3akonbl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yuyeHus (0 LIEHTpax MHOTrooOpasusi U MPOUCXOXKIEHUSA KYJIbTYPHBIX
pactenuit H.W. BaBunosa), onpeaensTb rpaHuilbl KX TPUMEHUMOCTH K
YKUBBIM CUCTEMaM

4 YMeHue BIajeTh METOJaMH HAy4YyHOTO TO3HaHUSI B OWOJIOTUU
(HaOyroZieHMe W OINKMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBJICHUM;
OpraHu3aiys ¢ TMpOBEACHUE OHOJIOTHYECKOTO0 IKCIEPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHHWE  3aBUCUMOCTH  MEXKIY
UCCIIeTyeMbIMU BEJIMUUHAMU, 00BSICHEHUE MTOJTyUYCHHBIX PE3YyJIbTaTOB,
WCMOJIb30BAaHHBIX HAyYHBIX TOHSATHUM, TEOPUM M 3aKOHOB;, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB)
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YMeHue BBIIACNATh CYLIECTBEHHBIE TNPU3HAKKM BHPYCOB, KIIETOK
OPOKAPUOT M JYKAPHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MoOB;  OCOOEHHOCTHM  TPOLIECCOB ~ OOMEHa  BELIECTB
U TIpeBpalleHHs SHEPTUH B KJIEeTKe, (POTOCHHTE3a, TNIACTHYECKOTO U
JHEPreTUYEeCKOro  OOMEHa, XEMOCHHTE3a, MMTO03a, Melo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHUS, HMHIUBUIYaTbHOTO  Pa3BUTHA
opraHu3ma (OHTOI€HE3)

YMeHue TOpUMEHSTh IOJyYeHHbIE 3HAHUS UL  OOBSCHEHHSA
OMOJIOTUYECKUX TIPOIIECCOB U SBICHHUM, JUIS MIPUHITHS MPAKTHUECKUX
pelIeHi B TOBCETHEBHOM KU3HHU B IIEJIsIX oOecreueHus: 6e30MacHOCTH
CBOETO 3JI0POBBSI U 3/I0OPOBbSI OKPYKAIOMIMX JIOJEH, COONIOEHHUS
HOPM TPAMOTHOTO TMOBEAECHUS B OKPYKAIOIIEH NPUPOJHON CpEIE;
NOHMMaHWEe  HEOOXOJWMOCTH  WCIIONB30BAaHUS  JOCTH)KCHUI
COBPEMEHHOW OWONOTUH ¥ OWOTEXHOJOTMH [UIS PalMOHAIBHOTO
NPUPOJIOTIONIE30BAHNS

YMeHue pemiaTb JJICMCHTAPHBIC I'CHCTHYCCKHUC 3aJa4 Ha MOHO- U
I[I/IFI/I6pI/II[HOC CKpCUIMBAHUC, CHCINICHHOC HACJIICAOBAHUC, COCTABJISITh

CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIBaHUA
Mt IIPpCACKa3aHus HACJICAOBAHUA IIPU3HAKOB Y OPTraHU3MOB

YMeHue BBIIONHATH Ja0OpaTOpHble M MpPaKTHUYECKHE PpaboThI,
coO0aTh NpaBWia MpU paboTe ¢ y4eOHbIM M J1TA0OPATOPHBIM
o0opyI0BaHHUEM

YMeHHne KpUTHUECKH OLICHUBATh M MHTEPIPETUPOBATH MHHOPMAIIHIO
OMOJIOTMYECKOTO  COJIEPKAHUs, BKJIOUYAIONIYI0 TICEBIOHAYYHBIC
3HaHMS W3 pa3MuHbIX HcTOuHMKOB (CMMU, HaydHO-mOMyNsIpHBIE
MaTepHuaibl); STUYECKUE AaCHeKThl COBPEMEHHBIX MCCIICOBAaHUHN B
OMOJIOTHH, MEUIIUHE, OMOTEXHOJIOTUU

10

YMeHnue co3naBaTh COOCTBEHHbIC MMCHbMEHHBIC U YCTHBIE COOOIIICHMUS,
0000111251 OMOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO MCIIOJI30BaTh MOHSITHHHBIN armapat OMoJIOTHr

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 buoiorus xak Hayka
1.1 buonorus — nHayka o xuBoil pupoze. Ponb 6uosornu B hopMHpOBaHUU
COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucTeMa OMOJOTHUYEeCKUX HAyK
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1.2

Meronpl TO3HAHUS KUBOW TpUpoAbl (HAOMIOIEHHWE, HKCIIEPUMEHT,
OlHCaHue, U3MEpPEHUE, KIacCUPUKaIisi, MOACIUPOBAHNE, CTATUCTUICCKAs
00paboTKa TaHHBIX )

JKuBbIe CUCTEMBI U UX opraHu3anus

2.1

XKusbie cucteMbl (OMOCHCTEMBI) KakK TMpPEAMET W3yYeHUs OWOJIOTHH.
CaoiicTBa OMOCHCTEM U X pa3zHOOOpasue

2.2

VYpoBHU OpraHu3alyy OMOCUCTEM: MOJEKYIISIPHO-TeHETUYECKUA, KIIETOYHBIH,
OpPTraHU3MEHHbIN, TOMYJISILIMOHHO-BUI0BON, SKOCUCTEMHBIN, OMOCepHbIN

XHUMHMYECKHUM COCTAB U CTPOCHUC KJICTKH

3.1

XHUMMYECKHUM COCTaB KJIETKH. XMMHUUYECKHE DJIEMCHTHI: MaKpO3JICMCHTEI,
MHUKPOIJICMCHTHI. Boz[a N MHHCPAJIbHBIC BCHICCTBA. CDYHKI_[I/II/I BOAbI U
MHUHCPAJIBHBIX BCHICCTB B KIICTKC. HOI[I[ep)KaHI/IG OCMOTHYECKOro 0OajaHca

3.2

benku. CoctaB u ctpoeHue O6€IKOB. AMHUHOKHUCIOTB — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMbBIE aMUHOKHUCIOTBI. AMWHOKHUCIOTHBIA COCTaB.
YpOoBHM CTPYKTYphl OCJIKOBOM MOJIEKYJbl (TIEpBUYHASl, BTOpHUYHAS,
TpEeTUYHAss U YETBEPTUYHAS CTPYKTypa). XHMMHUYECKHUE CBOICTBAa OEJIKOB.
buonornyeckue QyHKIMM OEITKOB.

depMeHTHl — Ouosiorudyeckue Karanuzatopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneuupuyHoctb. KopepmenTsl. ButaMuHsl.
OTnunuust PepMEHTOB OT HEOPTAHMYECKUX KAaTAIH3aTOPOB

3.3

YraeBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30KCHpr003a),
nucaxapujbpl (caxaposa, JJakTo3a) M IMojucaxapuibl (Kpaxmal, TJIMKOTEH,
1eJUTI0J103a). bronmornueckrue pyHKIIMK YTIE€BOIOB.

Jlunuapl:  TpUTrIUUEpHUAbl, cTepouabl, Qocdomunuasl. [mapodunsHO-
ruipodoOHbIe cBOMcTBA. buosornueckue QpyHkuuu aunugoB. CpaBHEHHE
yTIEBOAOB, OCJIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUU

3.4

Hykneunoseie xwucnorsl: JHK wu PHK. Hykneortuaber — moHOMEpSHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u dynkuuu [IHK. Ctpoenue u ¢pynkimu
PHK. AT®: crpoenue u pyHkuuu

3.5

[utomorus — Hayka o kietke. Kinerounas teopusi. MeTo1bl U3y4eHUs KIETOK

3.6

Knerka xkak menoctHass >kuBas cuctema. OOImMe NpU3HAKU KIIETOK:
3aMKHyTasi HapykHas memOpana, Mmonekynabl JIHK kak renermdeckuit
ammapar, cucTeMa CuHTe3a Oernka

3.7

Tunbl kieToK: 3ykapuoTHyeckas M TMpokapuotuueckas. OcoOeHHOCTH
CTpOCHHSI TPOKApUOTHYECKON KieTku. Kierounas cTeHka OakTepHid.
Crtpoenune sykapuoTHUeCKON KieTKd. OCHOBHBIE OTIWYHS PAaCTUTEILHOM,
’KUBOTHOM U TPUOHON KIIETKU
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3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, IITMKOKAJIMKC, UX
¢yukuu. [lnasmatuueckas wmemOpaHa, €€ CBOWCTBA H  (YHKIUH.
[Mutomnasma u ee opranoujibl. OgHOMEMOpaHHBIE OPraHOWAbI KIIETKH:
sHporuiazmatuueckas cerb  (OIIC), anmapar ['odabaxku, JM30COMBI.
[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKU: MHUTOXOHJPHUH,  IUIACTUIBL
[Ipoucxoxaenre MUTOXOHApUA U macTu. Bunsl mnactun. HememOpanubie
OpraHOMJIbl KJIETKH: PUOOCOMBI, KJIETOUYHBIH LIEHTP, PECHUYKHU, JKTYTHKH.
@yHKIMU OPraHOUAOB KJIETKH. BKItoueHns

3.9

Snpo — peryasTopHbIi HeHTp KiaeTKu. CTpoeHue sifipa: siaepHasi 000J04Ka,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

X(PIBHGI[GHTGHBHOCTB KIICTKH

4.1

OOmeH BeniecTB, UiaU METa00IM3M. ACCUMUISIUS (TUIACTUYECKUA OOMEH) U
TUCCUMWISIUSA (SHEPTeTUYECKU OOMEH) — IBE CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Tunel oOMeHa BEILIECTB: aBTOTPOHBIA U
reteporpodHblii. Posib (epMEHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUU
SHEPIUHU B KJIETKE

4.2

®orocunTe3. CBeroBas W TemHoOBas (a3l (oTocuHTe3a. Peakuuu
doTocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a IS
®KU3HU Ha 3emuie. BiustHue yciioBuil cpenbl Ha (POTOCUHTE3 U CIOCOOBI
MTOBBIIICHHSI €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTEe3. XeMOCUHTE3UPYIOIINe OakTepuu. 3HAUEHUE XEMOCHHTE3a IS
AKU3HU Ha 3eMJie

4.3

DOHepreTuueckuii oOMeH B KieTKe. PaciiernieHue BeIeCTB, BBIICICHUE
Y aKKyMYJUPOBAHUE DHEPTUM B KIIETKE. DTalbl IHEPTETUUYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KUCIOpOAHOE OKUCIIEHUE, WU KIIETOYHOE
npixanue. DPPEeKTUBHOCTh SHEPTETUYECKOI0 0OMEHa

4.4

Peaknuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmamms u JIHK.
Peanuzanus renernyeckoit nHGopMainu B KJeTke. [ eHeTHUeCKuit KO/ U eTo
cBoiictBa. Tpanckpunuuss — wmarpuunbld cuHTe3 PHK. Tpancmsamusa —
ouocunte3 Oenka. KoaupoBanwe amuHokucior. Pounb  pubocom
B OMocuHTE3€e OenKa

4.5

Hexknerounsie hopmbl sxu3nu — BUpychl. Mictopus otkpsitus Bupycos (.M.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEACSATEIBHOCTU BUPYCOB.
bakrepuodaru. bonesnn pacTeHuii, )KUBOTHBIX W YEJIOBEKA, BBHI3HIBACMBIC
Bupycamu. Bupyc ummyHonedpuuurta uenoBeka (BUY) — BozOyautens
CIT1/a. [TpodunakTuka pacnpocTpaHEHUsI BUPYCHBIX 3a00JIeBaHUN
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Pa3zMHOX€eHME 1 MTHAUBHIyaIbHOE PA3BUTHE OPTaHU3MOB

5.1

Kinerounslii 1UKI, WK SKU3HEHHBIM HMKA KieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mnpotekaromue B wuHTEephaze. Pemmkamus — peaknus
MarpuuHoro cunte3a JIHK. Ctpoenue xpomocoMm. XpOoMOCOMHBINH HAbOp —
KapuoTun. JIUMIOWAHBIA M  TaIUIOMJHBIA  XPOMOCOMHBIE  HAOOPBI
Xpomaruasl. [{uTonornueckue OCHOBBI PA3MHOKEHUSI U UHAUBUYaIbHOTO
Pa3BUTHSI OPraHU3MOB.

Henenue xnetku — muto3. Craguu muto3a. [Ipoueccsl, npoucxoasmiye Ha
Pa3HBIX CTAUSIX MUTO3a. BUOTOTHUYECKUI CMBICTT MUTO3a

5.2

dopmBbI pa3MHOKEHHUST OPTAaHU3MOB: OecIonioe U MmoyioBoe. Bumbl Gecronoro
Pa3MHOXKCHUS: JICJICHHE HAJBOE, TIOYKOBAHUE OJIHO- M MHOTOKJICTOYHBIX,
criopooOpa3oBaHUE,  BETeTaTHBHOE  pa3MHOXeHHe.  VICKyccTBeHHOE
KJIOHUPOBAHHUE OPTaHW3MOB, €T0 3HAUCHHUE JIJISI CEJICKITNU

5.3

ITonoBoe pa3MHOXKEHUE, €ro OTIIMYHS OT OSCIIOJIOTO.

Meito3. Cranuun meiiosa. [Iponeccel, mpoucxoasume Ha CTaausIX MEHWo3a.
IToBenenue xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cmbici
1 3HaYC€HHE Meio3a

5.4

I'amerorenes — mporecc oOpa3oBaHUsl MOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKM U SIUYHUKU. OOpa3oBaHUE U PA3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30ul, SHUICKIeTKa) — CIiepMaToreHes
n oorene3. OCOOECHHOCTHM CTPOCHUS SUIIEKIECTOK U CIIEPMATO30UJIOB.
OmnonorBopenue. [laprenorenes

5.5

NunuBunyanbHoe pa3BuTue (OHTOTeHE3). OMOpHUOHANIBHOE pa3BUTHE
(amOpuorenes3). OTambl SMOPUOHAILHOTO Pa3BUTUSI Y TMO3BOHOYHBIX
KUBOTHBIX: JIpOOJICHHUE, racTpyssius, opraHorene3. [loctamOpuonanbHoe
pazButue. TuUIBI MOCTAIMOPUOHANIBHOIO Pa3BUTHS: MPSIMOE, HENPSMOe
(inumHoOuHOE). BimsHHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u passutne pacteHuid. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJANU Pa3BUTHUS

HaCHeI[CTBeHHOCTL N USMCHYUBOCTBb OPraHnu3mMoOB

6.1

IIpenmer wu 3amaun re”etuku. Mcropus pasBuUTHS TIeHETUKU. Bxian
POCCUHCKHX U 3apyO€XKHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeToabl
reHeTUKH  (TUOPUAOJIOTUYECKUN, IUTOTEHETUYECKUN, MOJIEKYJSIpHO-
reHeTuueckuii). (OCHOBHbIE TI'E€HETUYECKHE TOHATUS. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaX CKpPEIMBaHUN

6.2

3aKOHOMEpPHOCTH HACJIeI0BaHMsI TPU3HAKOB, ycTaHOBIIeHHbIE ['. Menaenem.
MonoruOpuaHoe CKpelirBanue. 3aKOH eAMHO00pasus ruOpU0B EPBOTO
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nokosnenus. [IpaBuno AOMHHMpPOBaHWS. 3aKOH PACIICIUIEHUS NPU3HAKOB.
['unoTe3a unctoTsl raMerT. [1oaHOE U HEMOIHOE JOMUHUPOBAHUE.
JluruOpuaHoe  CKpelIMBaHHWE. 3aKOH HE3aBUCUMOTO  HacCJeAOBaHUS
npu3HakoB. lluToreHeTnueckue OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA.
Ananmusupyromee  ckpemuBanue.  Mcmosb3oBaHME  aHAIM3HUPYIOLIETO
CKpELIMBaHUs ISl ONPEAEIICHHSI TEHOTUIIA 0COOH

6.3

CuemieHHoe  HacienoBaHwe  npusHakoB. Pabora T. Moprana no
CLICIUICHHOMY HACJEIOBaHUIO TeHOB. HapylieHue cremieHus IeHOB B
pe3yJIbTaTeé KPOCCHHIOBEpa. XPOMOCOMHAsi TEOpHUS HACIEICTBEHHOCTH.
I'eneTnueckue KapTel.

['eneruka nosa. XpoMOCOMHOE OINpeesieHUE 1moia. AyTOCOMBI U MOJIOBBIE
XpoMOcOMBI. ['oMoramMeTHbIe U reTeporaMeTHbie oprann3mbl. HacnenoBanue
IPU3HAKOB, CLETJICHHBIX C MIOJIOM

6.4

N3MeHYnBOCTS. Bunpr U3MEHYUBOCTHU: HEHACJIEICTBEHHAs
U HaciueACTBeHHasA. Ponb cpeapl B HEHACIEACTBEHHOW WM3MEHUYHMBOCTH.
XapakTepucTuka MoIU(PUKAIMOHHON U3BMEHUUBOCTU. BapualimoHHbIH psg U
BapualMoHHas Kpuas. Hopma peaknum npusHaka. KoianuecTBeHHBIE U
KaueCTBEHHbIC TNPU3HAKM W HUX Hopma  peakuuu. CBoilcTBa
MOAU(PUKALMOHHON U3MEHUYNBOCTU

6.5

HacnencrBenHasi, win reHOTHNMYECKas, M3MEHYUMBOCTh. KoMOuHaTHBHAS
M3MEHYMBOCTh. Mel03 W TMOJOBOM MpollecCC — OCHOBA KOMOWHATHMBHOMU
M3MEHYMBOCTU. MyTarimoHHass u3MeHUYMBOCTh. Kiaccudukanus MyTanuid:
IE€HHBIE XPOMOCOMHBIE, TE€HOMHbIE. Yacrora W IPUYMHBI MYTalUM.
Myrtarennbie QakTopbl. 3aKOH FOMOJIOTUYECKUX PSAJOB B HACJIEICTBEHHOU
n3menuusoctu H.M. BaBunosa

6.6

I'enetuka udenoBeka. Kapuortun uenoBeka. OCHOBHBIE METO/bl T€HETHUKH
YEJI0BEKA: reHEeaJIOTMYeCKUi, OJIM3HEIOBBIH, LIUTOTCHETUYECKUIM,
OMOXMMUYECKU, MOJIEKYJISIpHO-TeHeTHYecKuidi. COBpEMEHHOE OIpEeIICHHE
FEHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIMPOBAHUE, B TOM
yucne ¢ nomombio I11P-ananu3a. HaciaencrBenHble 3a001eBaHMs YeIOBEKa:
reHHble O0O0JIe3HM, OOJIE3HU C HACIEJCTBEHHOM MpeapacroioKeHHOCTHIO,
XxpoMocoMmHble Oomne3nn. CoMaTuyeckue W TEHEPAaTUBHBIC MYTAIlHH.
[IpuHIMOBl 370pOBOrO 00pa3a KW3HU, JUATHOCTUKH, MPO(PMIAKTUKU U
JICUCHUS T€HETUYCCKUX 0oJIe3HEH. MenuKo-TeHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE MEIUIIMHCKON T€HETUKHU B MIPEAOTBPAILICHUN
1 JICYCHUN T'€HETUUECKNX 3a00JICBaHUN YEI0BEKa

Cenexknust oprann3MoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenekups Kak HayKa U MpoLECcC. 3apOkKACHUE CEIEKIUN U JOMECTUKALUS.
Yuenue H.M. BaBunoBa 0 IeHTpax NPOUCXOXKIACHHUS M MHOTO00pa3us
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KYJbTYPHBIX pacTeHUU. L[EHTpBI MPOMCXOKAEHUSA NOMAIIHUX XKUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBbIi M HHANBUAYAIbHBINA OTOOPHI B
CEJIEKLMU PACTEHU U )KUBOTHBIX. OLleHKa 3KcTepbepa. BIM3kopoicTBEHHOE
CKpellMBaHue — NHOpUIUHT. Yncras nuHus. CKpeluBaHue YUCThIX JIMHUH.
I'erepo3uc, wunu rubpuaHas cuna. HepojacTBeHHOe CKpelMBaHHE —
ayrOpunuur. OtnaneHHas ruOpuamzanus U ee ycnexu. MckyccTBeHHBIN
MYTareHe3 U MOJyYeHUE MOJUIUIONI0B. JlOCTH)KEHUS CEeIeKIUU pacTeHUl,
KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

broTexHOJIOTHs KaK OTpacilb MPOU3BOJCTBA. ['eHHas MH)KEHepHs. OTallbl
co3nanus pekomOuHanTHoM JIHK u Tpancrennsix opranusmos. Knetouynas
uHxeHepus. Kierounble KynabTypbl. MHKPOKIOHAJIBbHOE Pa3MHOXKEHHE
pactenuii. KiloHUpOBaHKE BBICOKONPOAYKTHBHBIX CEJIBCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THUecKHe nmpoodsieMbl. MO — reHeTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS

1

ChopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTHUU B CHCTEME
HAyyHOTO0 3HaHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHONW €CTECTBEHHOHAY4YHOM KapTUHbI MHpPA W HAy4HOIO
MHUPOBO33pEHUS; O BKJIAJ€ POCCHUMCKMX M 3apyOCKHBIX YUYEHBIX-
OHOJIOrOB B pa3BUTHE OHMOJOTUHU; (PYHKIMOHAIBHON T'PaMOTHOCTU
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a/1a4

YMeHue packpbeiBaTh COJepKaHUE OUOJOTUYECKUX TEPMHUHOB
Y TIOHSATHUHN: BHI, TOMYJIAIHS, TeHOMOH I, SBOJIONHNS, TBYKYIITUE CHITBI
(pakTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BUJ1000pa30BaHue, AKOJIOTUYECKHUE (haxkTopsl, HKOCHUCTEMA,
OPOAYIEHThl,  KOHCYMEHTBI,  PEIAYyLEeHTbl, IIENU  IUTaHus,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa

YMeHue uznaratb OMOJIOTHYECKUE TEOPUH (IBOTIOIIMOHHAS Teopust Y.
JapBuHa,  CHHTETHYECKass  TEOpUsS  DBOJIOIMHU),  3aKOHBI U
3aKOHOMEPHOCTH (3apojpieBoro cxoacrea K.M. bapa, uepenoBanus
INIaBHBIX HampaBiieHWt u  nytedl  sBomonuu A.H. Cesepiiosa,
yueHuss o 6uochepe B.U. BepHanckoro), onpenensiTh rpaHUIbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiageTh METOJaMHU HAy4YHOTO IIO3HAHUS B OHOJIOTHHU
(HaOyroZieHMe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SBJICHUI,
OpraHu3alys ¢ TMpPOBEACHUE OHOJIOTHYECKOr0 IKCIEPUMEHTA,
BBIJIBDKEHHE  THUIIOTE3bl;,  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
UCCIIeyeMbIMU BEJIMUUHAMU, 00BSICHEHUE MTOJTYUYCHHBIX PE3YyJIbTaTOB,
WCMOJIb30BAHHBIX HAYYHBIX IOHSATHM, TEOPUM M 3aKOHOB;, YMEHHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUHU MOJTYUYEHHBIX PE3YJIbTATOB)

YMeHHe  BBIACHATH  CYIIECTBEHHBIC  TPHU3HAKKM  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJISAIWNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOr€OLIEHO30B U  JKOCHUCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  W3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCIIOCOOICHHOCTU
OpraHU3MOB, ICHCTBUS SKOJOTHYCCKUX (AKTOPOB HA OPTaHHU3MBEI,
NepeHoca BEIIECTB U MOTOKA SHEPTUHU B IKOCUCTEMAX, aHTPOTIOT€HHBIX
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M3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTA BEILIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

YMeHHne TNpUMEHSTh TIOJNyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pElIeHMIA B TOBCETHEBHOM KM3HU B LIETISIX 0OecrieueHus: 6€301acHOCTH
CBOETO 370POBbS M 3JI0POBbSl OKPYXKAIOIIUX JIIOACH, COOI0/IeHus
HOPM TPAMOTHOTO TOBEACHUS B OKPYXKAIOLIECH MPUPOJHOM CPEAE;
MOHUMAaHUE HEOOXONIMMOCTA  WCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTUH ISl PAlMOHATIBHOTO MPUPOAOIIOIb30BAHUS

YMeHue pelIaTsb 3JICMCHTAPHBIC OMoJIOrnYecKue 3aJa4un, COCTaBJIATh
CXCMHEI IICPCHOCA BCUICCTB U SHCPIUHU B SKOCUCTCMAX (HGHI/I HI/ITaHI/IH)

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAaKTHYECKHE PpaboThI,
coO0aTh OpaBWwia MpU paboTe ¢ y4eOHbIM M J1TA0OPAaTOPHBIM
o0opyI0BaHUEM

YMeHne KpUTUUYECKU OIIEHHWBAaTh U MHTEPIIPETUPOBATH UH(POPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0  TICEBOHAYYHBIC
3HaHUS W3 pa3nuuHbIX HcTOYHMKOB (CMMU, Hay4dHO-TOIYNSIpHbBIE
MaTepualibl); paccMaTpUBaTh I100AIbHbBIE YKOJIOTHYECKUE TPOOIEMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULIIO

10

YMeHnue co3naBaTh COOCTBEHHbBIC MMCHbMEHHBIE U YCTHBIE COOOIIICHMUS,
000011251 6MOJIOTNYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PAaMOTHO HMCTIOJIb30BaTh MOHATHHHBIN anmapaT OHMOJIOTHI

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 DBOJIONMOHHAS OUOJIOTHS
1.1 DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTtBa 3BoMOLMH. [laleoHTOIOTMUYECKHE: TOCIEA0BATENBHOCTD
MOSIBJICHUS BUJIOB B IMAJEOHTOJOTUYECKON JIETONUCH, IEPEXOIHbIE (DOPMBI.
buoreorpaduueckue: cxoactBo U paznuuve GayH U (HIop MaTepuKkoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U pa3INuus 3MOPHOHOB Pa3HBIX
BHUJIOB TO3BOHOYHBIX. (CpaBHHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTMYHBIE,
aHAJOTMYHbIe, pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOoJEKyJIspHO-
OMOXMMHMUYECKHE: CXOACTBO MEXAHHW3MOB HACIIECTBEHHOCTH U OCHOBHBIX
MEeTa0O0JMYECKUX MYyTEH Y BCEX OPraHU3MOB
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1.2

OpomrorimonHass teopust Y. JlapBuna. Ilpennmochuiku BO3HHUKHOBEHHS
JTapBUHU3MA. /[BIDKYIIHE CHITBI DBOJIIOIIMH BUOB 10 JlapBUHY (M30BITOYHOE
pa3MHOKEHHE TpPU  OrPAHUYCHHOCTH  PECypCOB,  HEOINpeaesieHHas
U3MEHYUBOCTbh, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.
MuxkponsBomorus. [lomymsius kak eAMHUIA BUAA U 9BOJIOLUN

1.4

JIBmokytiue cuibl ((pakTopbl) HBOJIOLMUA BUIOB B Mpupoae. MyTalmoHHbBIN
npolecc W KOMOMHATHBHAsT WM3MEHYMBOCTh. [lOMynsIMOHHBIE BOJHBI
u gapeiid renoB. Mzomsamus u  murpanus. EctecTBeHHBIE OTOOp —
HaAMpPaBIAOMUN GakTop BoMtonUUA. DOPMBI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco0IeHHOCTh OPraHu3MOB KakK pe3yibTaT 3BoJOLUH. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop¢03bl U UAMOAAANTALIUY.

Bun wu Bunoo6pasoBanme. Kpurepun Buma. OCHOBHBIE (QOpPMBI
BHU1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOe

1.5

MaxkposBomtonusi. Popmbl  IBOMOLMU:  (DUIETHYECKAs, TUBEPIrEeHTHA,
KOHBEPIeHTHas, apajenbHas. HeoOpaTuMocCTh 3BOIOIUN

Bo3HukHOBEHHUE U Pa3BUTUC JKU3HU HaA 3emiie

2.1

JloHay4yHbIE OPEACTABICHUA O 3apOKJICHUM KU3HU. HaydHble THUIIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emJie: abMoreHe3 U MaHcrnepMus. XUMHUUecKas
ABOJIFOLUS. DKCIEPUMEHTATIBHOE MOATBEPKICHUE XUMUUYECKON BOJIIOLINU.
Hauanbuble sTanbl Ouonormueckoit sBomonuu. ['unoreza PHK-mwmpa.
[IepBbie kieTKH U UX 3BOOLUS. DOpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX
OpraHu3MOB

2.2

PazButne xu3Hu Ha 3emuie mo spaMm W nepuogam. Karapxei. Apxerckas
U npoTtepo3oiickas dpel. [laneo3olickas spa U ee Mepuojbl: KEMOPUICKUIA,
OPAOBUKCKHUH, CHIIYPUHUCKHUM, JEBOHCKHM, KAMEHHOYTOJIbHBIM, MEPMCKH.
Me3so30¥icKas opa U €€ IEPUOBI: TPHACOBBIN, IOPCKUI, METIOBOM.
KaliHo30lickas 3pa W €€ TepUoIbl: MaJICOr€HOBBI, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIN. XapaKTEPUCTUKA KJIMMATa U T€OJOTMYECKUX MPOLIECCOB.
OcCHOBHBIE 3Tambl 3BOJIIOLIUHA PACTUTEIBHOTO U JKMUBOTHOTO MHpA.
Apomopdo3bl y pacTeHul 1 KUBOTHBIX. [10siBIIeHHE, pacliBET U BBIMUPAHUE
TPYIII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYECKOro MHpa Kak OTpakeHue 3Boonuu. OCHOBHBIC
CUCTEMAaTHYECKHE TPYIIITBI OPTaHN3MOB

24

DBOJIIOMA YeJIOBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue npeacTaBieHui
O MPOUCXO0XKIACHUY YenoBeka. MeTonbl n3ydeHns aHTponorene3a. Cxoacraa
U pa3Iuyusl 4YeJOBEeKa M KUBOTHBIX. CHCTEMATMYECKOE TOJIOKECHUE
YEJI0BEKa.

45




denepanbHas pabouast nporpamma | buosnorus. 10—11 kiaccer (0a30BBIH ypOBEHb)

IBwxymme  cuibl  (dakropbl) — aHTpomorenesa.  HacnenctBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIM 00pa3 KHU3HHU,
U3rOTOBJICHUE OPYIUH TPY/a, MBILUIEHUE, PEUb

2.5

OCHOBHBIE CTaIUU ¥ BETBU HBOJIIOIIUH YEIOBEKA: aBCTPAIONMUTEKH, YeI0BEK
yMenbii, YenoBek npsaMOXOoaAmni, YemoBeK HeaHAEepTAIbCKUN, UenoBek
pa3yMHbIi. Haxoakum WMCKOIlaeMbIX OCTAaHKOB, BpEMsl CYLIECTBOBaHUS,
o0JacTh pacnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HU, OpYyIUs

2.6

Yenoeueckue pacbl. (OCHOBHbIE OOJBIIME pachl:  €BPOINEOMIHAS
(eBpasmiickasi), HETrpoO-aBCTpAJIOUHAs (PKBAaTOpUaAIbHAs), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). YepThl MPUCHIOCOOIEHHOCTH MpEACTaBUTENCH
YeJIOBEYECKMX pac K yCIOBHUSIM CYIIECTBOBaHUSA. EMMHCTBO 4eIOBEUECKUX
pac. Kputuka pacuzma

OpraHu3mbl U OKpY’Karolas cpeia

3.1

DKOJIOTUA KaK HayKa. 3ajauu U pa3aeibl SKOJOTUH. MeToabl 3KOIOTUYECKUX
UCcCceoBaHUM.  DKojormdeckoe MupoBo33zpeHue. Cpenpl  oOuTaHUs
OpraHU3MOB: BOJHAS, HA3€MHO-BO3/IyIIIHAs, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS

3.2

Okonornueckue (daktopel. Kiaccuduxaius 5sKoI0rHueckux (aKkTOpoB:
abnoTHyeckne, OMOTUYECKHUE W aHTPOIOTCHHBIC. J[eiCTBHE IKOJIOTHIECKUX
(GaKkTOpPOB Ha OPTaHU3MBI

3.3

Abunotnyeckue hakTopbl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHusi OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckue  daktopel.  Bumbl  OMOTHMYECKHMX ~ B3aUMOJICHCTBUI:
KOHKYPEHIIUSA, XHUIIHUYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpaiu3M. 3HaUYCHUE
OMOTUYECKHX  B3aUMOJCHCTBUUA  NJII  CYIIECTBOBAaHHS  OpPraHU3MOB
B IIPUPOJHBIX COOOLIECTBAX

3.5

DKOJIOTHYECKHUE XApPaKTCPUCTUKU  TIOITYJIALIUUA. OCHOBHBIC TOKa3aTeIn
IMOITYJIAIIUH: YUCJIICHHOCTb, INNIOTHOCTb, POXKIAACMOCTb, CMCPTHOCTD,
MpUpoOCT, MUI'PALINA. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIIYJISAIUN U €€ PCTYJIALNA

COO6HI€CTB3 H OKOJIOTHYCCKHUC CUCTCMBI

CooOuiecTBo opraHu3MoB — OuorieHo3. CTpyKTyphsl OMOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHAs, Tpoduyeckas (muieBasi). Buasl-nomuHanTel. CBA3U B
OMolIeHO3e

4.2

Okonorudyeckue cuctembl (3Kocuctembl). [loHsTHE 00 9KOCHCTEME
nu  OuoreonieHoze.  DyHKIMOHAIbHBIE  KOMIIOHEHTBI  AKOCHUCTEMBI:

46




denepanbHas pabouast nporpamma | buosnorus. 10—11 kiaccer (0a30BBIH ypOBEHb)

OPOJYLIEHThl, KOHCYMEHTbI, peAyleHTbl. KpyroBopoT BelIeCTB U IMOTOK
SHEpruM B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCHUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIEC MOKA3aTeIN IKOCHCTEMBI: OHOMacca,
OPOAYKIHUA. DKOJOTUYECKHE MUPAMUJbL: TMPOAYKIHH, YHUCICHHOCTH,
o6uomaccel. CBOHCTBAa 9KOCHUCTEM: YCTOMYMBOCTH, CaMOPETYJISIHS,
pasButue. Cykueccus

4.3

[Ipuponnbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p U peK. IKOCHUCTEMa XBOHHOTO
WIH IIMPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTEHHBIE  AKOCHCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe M XO3SMCTBEHHOE  3HAYEHHWE  ArpO’KOCUCTEM U
ypOOIKOCHUCTEM.

buopasnooOpazue kak (akrop ycroiumBoctu sKocucTeM. CoxpaHEHHE
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHunpl, coctaB U CTPYKTypa
ouocdepsl. XKuoe BeriecTBo 1 ero ¢pyHkiuu. OcodeHHocTu Ouochepsl Kak
rJ1I00aNbHON SKOCHCTEMBI. JIMHAMUYECKOE paBHOBECHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BeleCTB 1 OMOT€OXUMUYECKUE ITUKIIBI SJIEMEHTOB
(yraepona, azora). 30HaIBHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoeuecTBo B Onocdepe 3emiin. AHTpONOreHHbIE U3MEHEHUs B Ouocgepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMEL.

OcHOBa pAaLMOHATBHOTO YIPaBIEHUS NPUPOJHBIMU pecypcaMh M HUX
UCIIONb30BaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa MIPUPOIbI
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