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IHHOACHUTEJIbBHASA 3ATIMCKA

Paboyas nporpamma 31€KTUBHOTO Kypca «Pemienre OMOIOrHuecKux 3aauy mpeaHasHaueHa
st yqauxest 10-11 nmpu uzyyenun 6uonoruu.

[Iporpamma paccuntana Ha 102 yaca. 34 yaca B 10 knacce (1 yac B Henento), 68 yacos B
11 xmacce (2 yaca B HEZAENIO) W HalpaBJIeHA HAa 3aKpPEIUICHHE TEOPETUYECKUX 3HAHUM, HX
pa3BUTHE, YIIyOJieHHE M MPAKTUYECKYI0 OTpabOTKy isi (OPMUPOBAHHMS HABBHIKOB PEUICHHUS
OMOJIOTUYECKUX 3a/1ad.

Konnenmust mporpamMmbsl Kypca 3akJIIO4aeTcss B TOM, 4To €€ pa3paboTKa CBsi3aHa C
pa3paboTKOIl CHCTEMBI CIEIMATH3UPOBAHHON MOJATOTOBKH B CTapIIMX KJaccax M HalpaBieHa Ha
peanu3anmio JUYHOCTHO - OPHUEHTHPOBAHHOTO TIPOILECCa, TPH KOTOPOM MaKCHUMAIBHO
YUUTBIBAIOTCS. MHTEPECHI, CKIOHHOCTH, W CHOCOOHOCTH CTapIIeKIaCCHUKOB. OCHOBHOW aKIEHT
Kypca CTaBUTCS HE Ha TPHOPHUTETE COJEP)KAHHs, a Ha MPHOPUTETE OCBOCHHS YUJAIIUMUCS
Croco0OB NIeHCTBUM, HE HAHOCA YIIEpO CaMOMY COJEpPYKAHUIO, T.€. Pa3BUTHIO MPEIMETHBIX U
MEXIPEIMETHBIX KOMIIETCHIIUIH, YTO HAaXOJWT OTPAKEHHE B KOHTPOJIBHO-H3MEPUTEIBHBIX
marepuanax EI'D. Kypc TecHo cBsizaH ¢ ypokamu oOmed OHOJIOTMM U COOTBETCTBYET
TpeboBaHusAM [ 0CymapCTBEHHOTO CTaHAAPTA.

AXTyalnpbHOCTh YMEHHSI peliaTh 3a/add 1Mo OMOJIOTWH BO3pAacTaeT B CBSA3H C TEM, 4TO
HE00X0IMMO TIPUMEHSITh 3HaHUs Ha MpakTuke. Kypc TecHO CBsi3aH ¢ ypokamu oOmeld Ouojoruu
U COOTBETCTBYET TpeOoBaHMAM [0CymapCTBEHHOTO CTaHIapTa.

Pemenne 3amad mo OMONOTHHW MAaeT BO3MOXKHOCTH JIydIlle TO3HATH (yHIaMEHTaJIbHBIE
00MIeOMOIOTHYECKHE TIOHATHS, OTPAKAIONINE CTPOSHHE W (YHKIIMOHUPOBAHHE OWOJIOTHYECKHX
CHCTEM Ha BCEX YPOBHSIX OpraHW3aIMH >KU3HU.

Pemenne 3agay mo OMONOTHMHM MO3BOJSET TakXkKe YIJIYyOUTh M 3aKpENUTh 3HAHUS IO
pasnenam obmeri  Owosormu. OTpOMHYI0  BaXXHOCTh B  HENMPEPHIBHOM  00pa3oBaHUU
IpUOOPETAIOT  BOMPOCHI  CaMOCTOATENBHOM  paboOThl  ywalluxcs, YMEHHE  MBICIHUTH
CaMOCTOATEJIBHO M HaxoauTh pemeHue. Co3maroTcss yCIOBUS Ul MHIUBHIYaJIbHOH M
rpynnoBoi  (GopM AedATenbHOCTH ydamuxcs. Takoe coderaHue — JByX (OpM  OpraHu3aLuu
CaMOCTOSTEJIbHOW paboThl Ha YpOKax AakTHUBU3UPYET cIalObIX Y4YallMXCsl M JIaeT BO3MOXKHOCTb
mddepeHnpoBaTh MOMOIIb, CIIOCOOCTBYET BOCIUTAHHUIO B3aUMOIIOMOINM M KOJUIEKTHBH3MA.
Co3maer Takxke YycinoBUs A8 OOy4eHHs Y4YalMXCsl CaMOKOHTPOJIO U CaMOOLIEHKE. DTO
dbopMuUpyeT TBOpPYECKOE OTHOIIEHHWE K TPYyAYy BaXKHOE Ul ueloBeKa JioOoH mpodeccun u
ABJIICTCSI  BAXHBIM  YCIOBHEM YCIIEHUIHOTO, KAueCTBEHHOTO  BBINOJIHEHUS MM  CBOHX
00s3aHHOCTEIA.

OcCo0eHHOCTAMHU MpOrpaMMbl Kypca sBIISI€TCS TECHas CBA3b €ro COJEpXKaHMUs C YpOKaMHU
oOmieli OMOJIOTMM M COOTBETCTBHE TpeboBaHMsAM l'ocynapcTBeHHOro cranaapta. Ilopbop
MaTepUalIOB Ul 3aHATUN OCYILECTBJIAETCS Ha OCHOBE KOMIIETEHTHOCTHO - OPHUEHTHPOBAHHBIX
3aJJaHU{, HAIPaBJICHHbIX Ha pa3BuTHE TpEX YpPOBHEH OOYYEHHOCTU: PEHpPOAYKTUBHOTO,
IPUKIAJHOTO U TBOPYECKOTO.

Lenbto Kypca sBiseTCs:

e CozelicTBOBaTh (POPMHUPOBAHUIO MPOYHBIX 3HAHMW 1O oOwIell Ouonoruu, ymMeHud u
HaBBIKOB pEIICHUS 33/1a4.

¢ O6001IUTh, CHUCTEMATH3UPOBaTh, PACHIUPUTh M  YIJIIYOMTh  3HAaHUS  YydallHUXcs
c(OpMHPOBATh/aKTyaTU3UPOBATh HABBIKHM PELICHUs OMOJIOTMUECKUX 3a7ay pa3IMYHbIX THUIIOB.

¢ BO3MOXXHOCTh peaiM30BaTh CBOM MHTEIJIEKTYaJllbHble M TBOPYECKHE CIIOCOOHOCTH,
UMEIOIIMECS 3HAHUS U YMEHMs B JPYTrUX 00JacTAX JEATeIbHOCTH MPH BBIMOJIHEHUH NPOEKTHON
paloThI.

® BO3MOXHOCTB OLIEHUTh CBOU CKIIOHHOCTH M MHTEPECHI K JJAHHOM 001acTH 3HAHUA

3agaun:



1.®opmupoBaTh CHCTEMY 3HAHHH 10 TJABHBIM TEOPETHUYECKUM 3aKOHAM OMOJIOTHH.

2.CoBepIICHCTBOBAaTh YMEHHE pelmaTh  OWOJIOTHYECKHE 33Jaddl  PEnpoAyKTHBHOTO,
MPUKIIQJHOTO U TBOPYECKOTO XapaKTepa

3.Pa3BuBaTh  KJIIOYEBBIE KOMIIETCHLMHU: YU€OHO - MO3HABaTENIbHBIC, WH(OPMAIIMOHHEIE,
KOMMYHUKATHBHBIE, COIIMAJIbHBIE.

4.Pa3BuBaTh OMOJIOTMYECKYIO WHTYHUIIMIO, BBIPA0OTATh OMpPEICICHHYIO TEXHUKY, YTOOBI
OBICTPO CHPABUTCS C MPEIOKEHHBIMH SK3aMEHAIIMOHHBIMH 33 JaHUSMHU.

COJEPKAHUE KYPCA

BBenenue B npenMer
Pecypcer yueOHOTO yeriexa: 00y9eHHOCTh, MOTUBAIHS, TAMSITh, BHUIMAaHUE,
MOJIATbHOCTh, MBIIINICHHUE, IeATEILHOCTh. KOHTPOJIb, CAMOKOHTPOJIB.
MoTuBanus Ha ycrex: MaTpuila HHAUBUIYATHHOTO yClieXa, MHANBUIyadbHas MPOTpaMMa
pa3BUTHS 001Iey4eOHBIX HAaBBIKOB.
Pemenne 3amau mo Teme «OcCHOBHBIE CBOWCTBa XKMBOTO. CHCTEMHasi OpraHu3aius
JKU3HI»-
buosnorus - Hayka 0 ®KU3HH U €€ 3aKkoHOMepHOCTsX. [Ipenmer, 3a1auu, METO/IbI U 3HAUCHUE
ounosornr. OCHOBHBIE TIPU3HAKH KUBOTO. OmpeielieHNe TIOHITHS «OKU3HBY. YPOBHU OpraHU3aIUN
YKUBOU MaTE€pPUH U TIPUHIIUIIBI UX BBIICTICHUSI.
Pazgen 1. Pemenue 3aga4d o teme «MosekynspHasi OMOJIOTHs» - 8 4aCOB
XuMUYECKUuM cocTaB KieTkd. Heopranmueckue BemiectBa. Heopranndeckne BelecTBa U
WX POJIb B JKH3HEIEATEIHLHOCTH KIETKH. Boma B KieTke, B3aMMOCBS3h €€ CTPOCHHUS, XUMHUUECKHX
CBOMCTB U Onosiornyeckoit poau. OcMOTHYECKOE JaBlieHUE U TYprop B KieTke. bydepHbie cuctemsl
KJICTKH.
XUMHAYECKHH COCTaB KJIETKH. YTieBonbl. JImmuapl. YIJIeBOOLI B KU3HEACITEILHOCTHU

pacTeHui, >KMBOTHBIX, T'pHOOB W OakTepuil. buomommmepbl - mojucaxapuibl, CTPOCHHE U
OuoJoruyecKas poJib. Kupsl u nmunuabl, OCOOEHHOCTH UX CTPOEHHS, CBSI3aHHBIE C
(YHKIIMOHAJIBHOM aKTUBHOCTBIO KIIETKHU.

XUMHUYECKUN cocTaB KieTkh. benku. buonomumepsr — Oenku. Jlenarypamuws wu

peHatypauus — OHOJIOTUYECKUH CMBICT U 3HaueHue. DepMeHThl, X pPojib B OOecHedYeHUuu
MIPOLIECCOB JKU3HEICATEIBHOCTH.

XuMmuyeckuil coctaB kieTku. HykienHoBbie KUCIOTHL. HykienHOBBIE KHCIOTHI, X POJIb B
kierke. CrpykrypHas opranuzarus JIHK. CamoynBoenme JIHK. PHK, ee Bumpi, ocobenHoctn
cTpoeHus U pyHKknoHupoBaHusi AT® — 0CHOBHOM aKKyMYJISTOP SHEPTUH B KJIETKE

Pazgen 2. Pemenue 3agau o teme «lLuronorusy» - 9 yacos

Huronorus kak Hayka. KcTtopus pa3BuTus mutonorus. TeopeTuueckoe M MpaKTUYECKOe
3HAYEHUE LUTOJIOTUYECKUX HCCIEAOBAHUM B MEIUIIMHE, 3[PaBOOXPAHEHUH, CEITLCKOM XO3SIICTBE,
Jienie oXpaHbl MPUPOABl U JApYrux cdepax yenoBeueckoil aesrenbHOocTU. KilerouHas Teopwus.
CoBpemeHHast KJIIETOUHAsi TEOPUSl, €€ OCHOBHBIE MOJIOKEHUS U 3HAYCHHE ISl pA3BUTHS OHOJIOTUHU.

Crpoenue kneTku u e€ opraHoujsl. [lmazmarumueckas memOpaHa U 000JI0YKa KIIETKH.
Bunel TpaHcmopTa BemIecTB 4Yepe3 LUTOIMIa3MaTHYECKYI0 MeMOpaHy KIEeTOK (MAacCHUBHBIMA U
aKTHBHBIH TPAaHCIOPT, HSK30LIMTO3 M HHIOUUTO3). Sapo uHTEepda3zHOW KIETKH. XPOMOCOMBI,
MOCTOSIHCTBO uucia U (opmbl, ToHKOe cTpoeHue. [loHarue o kapuotune. [ammowaHbelii u
IUMIOUIHBIN  HaOopsl xpomocoM. Amnmapar [ompmxu. CrpoeHue U QYHKIUH JIH30COM.
OcCOoOeHHOCTH CTpOEHHUsl arpaHyasspHOM (Tinankoid) W rpanyaspHoil (mepoxosatoit) OIIC.
PuGocombl, 0coOeHHOCTH CTpoeHMs U poiib B OuocuHTe3e Oenka. [lonmpubocomsl. Bakyomu
pPaCTUTENBHBIX KIETOK, MX 3HaueHue, cBsa3b ¢ OIIC. IlmacTuiabl: neMKOMIACThI, XJIOPOTLIACTHI,
XpOMOIIIACTBl. MMUTOXOHAPUH, CTpOeHUE (Hapy)KHAas W BHYTPEHHsSI MeMOpaHbl, KPUCTHI).



I'unoTe3bl 0 MPOUCXOXKAEHUN MUTOXOHAPUN. 3HAUEHUE BOSHUKHOBEHHUS KHUCIOPOJHOTO AbIXaHUS B
sBoJIIOIMH. KIileTOuHBIN LIEHTp, €ro CTpoeHHE U (PYHKIIHH.

@®otocunte3.  Porocunre3. CBeroBas W TeMHOBas (a3bl (POTOCHHTE3a, OCHOBHBIC
IIPOLIECCHI,

npoucxosmue B 3T ¢Ga3pl. OCHOBHBIE UTOTH CBETOBOM a3kl - cuaTe3 AT®, BhIeneHne
KHACIOpoAa,  0o0pa3oBaHME  BOCCTAHOBJIEHHOTO  HHUKOTMHAMHUIAJCHUHIUHYKJIeoTUApochaTa
(HA®-H2). dotodochopunpoBanue. CymmapHoe ypaBHeHHE (orocunTe3a. [lepBuunbie
IPOAYKTHI (POTOCHHTE3a. XEMOCHHTE3 M €r0 3HaU€HHUE B IIPHUPO/IE.

OHepretudyeckuii oOMEH. OTambl SHEPreTUYecKoro oOMeHa, INPUYPOUYEHHOCTh 3TUX
MPOIIECCOB K OMPEIEICHHBIM CTPYKTYpaMm KJIETKA. 3HaueHue MuToxoHapud u ATD B
SHEPreTHUecKOM OOMEHE.

buocunres 6enka. ['eHeTnvyecknii Ko U ero cBo¥cTBa. DTarbl OMocHHTE3a Oenka. Peakunn
MaTpUYHOTO CHHTEe3a. Perynsuus cuHTe3a OenKoB. ['eH-peryisTop, reH-onepaTop, CTPYKTYpHbIE
reHsl, UX B3aumozeicTue. [IpuHuun oOpaTHON CBSI3U B PETYJSUN (PYHKIIMOHUPOBAHUS T'€HOB.
CoBpeMeHHbIE NPECTABIECHUS O IPUPOJE FeH

Tunsl nenenus kneTok. KU3HEHHBINM UK KIETKA W €ro drtamnbl. [IoaroToBka KIETKH K
neneHuto — uHrepdasa, ee nepuosl (MPEeCUHTETUYECKUH, CUHTETUYECKUI, TOCTCUHTETUYECKUH).
buonorudeckoe 3nauenne naTepdaspl. Anonto3. MUTOTHUECKUNA LTUKIL.

AMUTO3 M ero 3HaueHue. MUTO3 - IIUTOJIOrMYecKas OCHOBa OECIOJIOTO Pa3MHOKEHHS.
@a3pl MUTO3a, UX XapaKTEPUCTHUKA. Meio3 - IUTOJOrnyYeckas OCHOBAa IOJIOBOTO Pa3MHOKEHHSL.
[lepBoe nenenue meiio3a, ero (aspl, UX XapaKTEPUCTHKA. YMEHBLIEHHE YHUCIIa XPOMOCOM Kak
pe3ynbTaT HnepBoro aeneHus. Bropoe nenenue meiiosa, $asbl, X XapaKTepUCTHKA.

becrionoe u monoBoe pasmHoxkeHHEe. DOpMBI U CIOCOOBI PA3MHOXKEHHUS OPraHU3MOB.
becrionoe pasMHOXXeHHe, ero BuAbl M 3HaueHue. I[lomoBoe pa3sMHOXKEHHE, €ro BHUABI HU
3BOJIIOLIMOHHOE 3HAYEHUE.

OHTOreHe3 — WMHAMBUIYaJbHOE Pa3BUTHE OpraHu3MoB. OIUIOAOTBOPEHUE W €ro THIIBL
OcHOBHBIE 3Tambl AMOPUOHATIBLHOTO  PA3BUTHUS  KUBOTHBIX. B3anmopeiictBue  yacreit
Pa3BUBAIOIIETOCSA 3apoAbllla. DBHOreHEeTMYECKUH 3aKOH, €ro COBPEMEHHas HHTEpPIpeTalusl.
[TocTamOpHoHanbHOE pa3BuTHE. BpenHoe BIusHUE anKkorosis, HUKOTHHA, HAPKOTHKOB, 3arpsi3HEHUS
OKpYXaOIEel Cpeibl Ha Pa3BUTHE 3aPO/IbIIIA )KUBOTHBIX U YEJIOBEKA.

Pazgen 3. Pemenue 3aga4d mo teme «I'eHeTnka» - 15 4acos.

HesaBucumoe HacienoBaHue MPU3HAKOB

HacnenoBanue npu MOHOTMOPUAHOM CKpellMBaHUU. JIOMUHAHTHBIE U PELIECCHUBHBIC
npu3Hakd. LluTojormdeckue OCHOBBI pACHICIUIEHUST MNpPU MOHOTHOPUAHOM CKPEIIMBAHHU.
Craructuueckuil xapakrep pacuieruieHus.  PacuiensieHue npu BO3BPAaTHOM M aHATM3HPYIOLIEM
CKpELIMBAHUM.

HacnenoBanue mpu auruOpugHoM ckpemuBaHuu. HesaBucumoe KOMOMHUpPOBaHUE
HE3aBHUCHUMBIX Map MPU3HAKOB - TpeTUi 3akoH Menzensd. Llutonornueckue 0CHOBbI HE3aBUCHUMOTO
KOMOMHUPOBAHUS Map MPU3HAKOB.

XpOMOCOMHAsl TEOpUs HACIEICTBEHHOCTU. SIBIEHHE CLEIUIEHHOTO HAcleJOBaHUsA H
OrPaHUYEHHOCTh TPEThero 3akoHa Menzens. 3HaueHnue pabotr T.I'. MopraHa u ero LIKOJBI B
W3YYEeHUU SIBJICHUS CIETIEHHOTo HacienoBaHus. KpoccuHrosep, ero OMOJOTHYECKOE 3HAUYCHHUE.
I'enernueckue  kapThl  XpoMOCOM.  OCHOBHBIE  TOJIOXKEHMS  XPOMOCOMHOM  Teopuu
HacneacTBeHHocTH. Bikian mkonsr T.I. Moprana B pa3paloTKy XpOMOCOMHOM TeOpHUH
HACJIEICTBEHHOCTH.

I'enernka nosa. IlepBuuHble M BTOPUYHBIE IOJIOBBIE NPU3HAKK. XPOMOCOMHAs TEOPHUS
ompezneneHus 1mnosia. l'omoramerHsli M rereporaMeTHbi noi. HacimenoBanue INpU3HAKOB,
CLICTUIEHHBIX C MOJIOM.



B3anmopeiicTBuE  ajuIeNbHBIX M HEAUIEIbHBIX  T'€HOB. HacnenoBanue mnpu
B3aUMO/JICHICTBUM aJlIeNbHbIX reHoB. KogoMHupoBanue. CBepXx10MUHUpOBaHUE. MHOKECTBEHHBII
aJUICIIU3M.

B3aumopeiictBue HeamienbHbIX TeHOB. KommmumenrtapHocThb. Onuctad. [lomumepus.
MHOKECTBEHHOE IEUCTBUE I'€HOB. [ €HOTHUII KaK LIEJIOCTHAS UCTOPUYECKH CIIOKHUBIIASICS CUCTEMA.

3akoHOMEpHOCTH H3MeHUYMBOCTH. DeHoTunuyeckas (MoaudUKaMOHHAS W OHTOTCHETH -
Yyeckas) M3MEH4YMBOCTh. Hopma peaknuu v ee 3aBUCUMOCTh OT TeHoTuna. CTaTHCTHYeCKhe
3aKOHOMEPHOCTH MOJU(DUKAITMOHHOW WM3MEHUYMBOCTH; BApUALIMOHHBIA psAI W BapuUallMOHHAS
KpuBasl.

lenotunuueckass (KOMOWMHATHMBHAsT W MYTAllMOHHAs) W3MEHYMBOCTh. MyTallMOHHAS
W3MEHYUBOCTbh, €€ BUAbl. MyTanuu, ux npuduHsl. [locneacTBus BIUSHUS MyTarecHOB Ha O PraHu3M.
Mepbl 3a11UThI OKPYXKAIOIIEH CPe/Ibl OT 3arps3HEHUSI MyTareHaMH. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacyencTBeHHOM n3MeHunBocTy. H.M.BaBunosa. DkcriepuMeHTaNbHOE MOTy4€HHE MyTalui.

I'enernka demoBeka. MeToabl H3y4EeHUSI HACJIEACTBEHHOCTH YEJIOBEKA: T€HEAJTOTHUYECKUM,
OJIM3HEIOBBIN, IMTOTCHETUISCKUH, THOPUIN3AIINS COMAaTUYECKUX KIIETOK.

HacnencrBennesle 0oJie3HHM, HMX PpaclpocTpaHEHHE B MOMYNIALMSIX deaoBeka. Mepsl
npoUIaKTUKHN HACJIEICTBEHHBIX 3a00JIeBaHNI YelloBeKa. BpeaHoe BIUsSHNUE aJIKOTO0JIsI, HUKOTUHA U
HapKOTUYECKUX  BEIIECTB  HA  HACIEACTBEHHOCTh  4EJOBEKa.  MEIHWKO-TeHEeTHYECKOe
KOHCYJIbTUpOBaHUE. [3yueHne po1oCIoBHOM.

Paznien 4. Pemenue 3aganuii Ha TeMy: «9BOJIIOIMSA OPraHUYecKoro Mupa» — 20 4acos.

PazButne Owonornu B 1omapBUHOBCKUHM mepuoi. Pabora K.JIuaues. DBomomus u
ABOJIIONIMOHHOE yueHue. McTopus HBOMIONMOHHBIX wae. KpeammoHusmMm u  TpaHCHOpMHU3M.
Cucremarrnka kak Hayka. 3HadueHune pabot K. JImHHEs Mo cucTteMaThKe pacTeHWH U JKUBOTHBIX.
bunapnas HomeHKkiatypa. OBomronuoHnHas teopus JK. b. Jlamapka. Ydenue o rpajganum KUBBIX
OpraHW3MOB W TOHATHE «IECTHHIA CymecTB». Teopus karactpod KroBpe. 3akonsr Jlamapka
(ympakHeHHWE W HEYNPaXHEHHWE OPTraHOB M HACIEJOBaHUE OaromproOpPETEHHBIX IPHU3HAKOB).
[IpencraBnenus Jlamapka 06 n3MeHYUBOCTH. 3HaueHue Teopun Jlamapka. [lemoncTpamnus. JKu3up u
nesarenbHOCTh K. b. Jlamapka IIpeanocsuiku Bo3HukHOBeHHs yuenust Y. JlapsuHa. IIpennoceinku
BO3HMKHOBeHUs YyueHus Y. [lapBuHa: AOCTHKEHUS B 0OJacTH €CTECTBEHHBIX M COLMAIbHO-
SKOHOMMUYECKUX Hayk (kocMmoronmdeckast Teopus Kanra-Jlamnaca, foctuxeHuss B 00JaCTH XUMUH,
3aKOH €TMHCTBa opranusma u cpesl Pynse — CeuenoBa, npuHimun koppensauuu Kroswe, padoTst K.
bapa, padotsr Y. Jlaiiens, pabotel A. Cmuta u T. Manberyca). DBosrornonnas teopust Y. lapsuna.
OkcneauimoHHbld Matepuan Y. JapBuna. Yuenue JlapBuna 00 m3meHYMBOCTH. YueHue [lapBuHa
00 wuckyccTBeHHOM oTOope. BceoOmas wuHIMBUyanbHAasT HW3MEHYMBOCT M U30BITOYHAsS
YHCIIEHHOCTh MOTOMCTBA. bopb0a 3a cyllecTBOBaHME U €CTECTBEHHBIM 0TOOp. Buabl 60pnObI 3a
cymiecrBoBanue. [Ipeanoceuiku G0pHOBI 3a CyIIECTBOBaHME M €CTECTBEHHOIO OTOOpa. 3HaueHue
teopuu JlapeuHa. [IoHATHE O CUHTETHYECKOMN TEOPUU 3BOJIIOIMU. Bua: kpurepun u cTpykrypa. Bun
KaK TEHETUYECKHM W30JUMPOBAHHAs CHUCTEMA; PENpPOAYKTHBHAs M30JSALMS M €€ MEXaHU3MBI.
Kputepun Buma: Mopdonorudeckuii, QU3NOIOTUYECKUN, OHOXMMHUYECKHMA, TE€HETHYECKUIA,
9KOJIOTHUECKUi, reorpaduueckuii. [lomynsmus kak CTpykTypHas eauHuua Buga. [lomynsauuonnas
CTPYKTYypa BHUJIA; SKOJIOTHYECKHE ¥ T€HETUYECKHE XapaKTepUCTUKU monmyisuii. Jlemorpadudeckue
MoKazaTenu W cTpykTypa nonymsuuu. llonmymsauus kak enuHuna sBostonuu. [lonmynsuma —
JJIeMEHTapHas HABOJIOLMOHHAS  €IMHMIA. OJEMEHTAapHbIM  HBOJIIOIMOHHBIA  MaTepual H
3JIEMEHTapHOE HBOJIIOIMOHHOE siBIeHHE. DakTOpbl 3BOJIOLHMH. DJIEMEHTApHBIE HBOIIOLMOHHBIC
¢dakTopbl (MYTAllMOHHBIM TpoIlecc, W30JSIINSA, TMOMYJIAIMOHHBIE BOJHBI, Jpeiid TeHoB,
€CTeCTBEHHbIH 0TOOp). POpMBI €CTECTBEHHOTO OTOOpa (CTAaOMIM3UPYIOIMH, JBIKYIIUH,
IU3pYNTUBHBIN). Buabl n3menunBoctu. PezepB m3meHunBoctu. EcTecTBeHHBIH O0TOOp — TIaBHAs
JIBUKYIIAss Cuia 2BoJoUKU. DOpMBI €CTECTBEHHOTO OTOOpa (CTaOWMIM3UPYIOMIMMA, ABIKYIIUH,
OU3PYNTUBHBIN). Afantanus OpraHu3Ma K YCIOBHSM OOWUTaHUS KaK pe3ylbTaT JeHCTBUS
ecTecTBeHHOTro otOopa. [IpucnocoburenbHble 0COOEHHOCTH CTPOCHUS, OKPACKH Tela U TIOBEICHUS



KUBOTHbIX. [loBeneHueckue apantanuu. buoxumumdeckue apantauuu. POU3NMOJOTHYECKUE
anantauuu. OTHOCHUTENbHAs IIeNecO00pa3HOCTh ajanTtanuii. BugooOpa3oBanue Kak pe3yiabTar
sBoorui. Iyt (cmmocoObl) M CKOPOCTh BHA000pa30BaHMS; reorpapuyeckoe U 3KOJOTHYECKOe
BUJ000pa3oBanue. ['eorpaduueckas u sKosormueckass uzoysinus. CoxpaHeHHEe MHOTo0o0Opasus
BUJIOB KaK OCHOBA YCTOMYMBOTO pa3BuUTHs buocdepsl. buonorunueckuit mporpecc U 61oI0rndecKuit
perpecc. [Ipuunnbl BeIMUpanus BU0B. bronorndyeckoe pasnoodpasue. JlokazaTenbcTBa SBOJIOLUT
opranuueckoro mwupa. LuTonmormueckne U MOJEKYISIPHO-OMOJOTMYECKHE  (MOJIEKYJISPHO-
I€HETUYECKUE), CPaBHUTEIBHO-aHATOMUYECKUE (cpaBHUTEIBHO-MOP(HOIOTUYECKHUE),
MAJIEOHTOJIOTUIECKUE, SMOPUOJIOTHUECKIE U Ororeorpaduyeckre J0Ka3aTenbCTBA BOIONNH.

Pa3BuTue npencraBiaeHuil 0 IPOUCXOXKACHUH KU3HU Ha 3emie. KoHuenuuu abuorenesa u
ouorenesa. Onbitel @. Penu, JI. Cnanannanu u M. M. TepexoBckoro, onsIT JI. [Tactepa. ['mnoressr
CTallMOHAPHOTIO COCTOSIHUA M maHcrnepMud. COBpeMEHHbIE MPEACTAaBICHUS O BO3HUKHOBEHUU
KU3HU (2 4). OpraHuyeckuii MUp Kak pe3ysbTaT dBOIIONNN. BOSHUKHOBEHNE U pa3BUTHE KU3HHU HA
3emute. XuMHUYeCcKul, npeaduosorndeckuil (teopust akagemuka A. M. Onapuna) u Ouosiornyeckuit
JTanbl pa3BUTHA KUBOM MaTepuu. Teopus 6uonossza. Pasutue xu3Hu Ha 3emie. Pazputue ®u3Hu
Ha 3eMJie B apXeHUCKyI0 U MPOTepO30MCKyt0 3phl. [lepBrie crensl sxu3nu Ha 3emute. [losBieHne Bcex
COBPEMEHHBIX THUIIOB O€CIIO3BOHOYHBIX KUBOTHBIX. [lepBeie XopaoBble. Pa3Butue BOIHBIX
pactenuii. Pazputue xxu3Hu Ha 3emiie B Majneo3oickyro apy. [losBieHne u 3BOMIONUS CyXOMYTHBIX
pactenuii. IlamopoTHUKH, ceMeHHblE€ MANOPOTHUKH, T'OJIOCEMEHHbIE pacTeHus. Bo3HHMKHOBeHHE
MO3BOHOYHBIX: PBIOBI, 3€MHOBOJHBIE, IMpecMblKalomuecs. Pa3BuThe Ku3HM Ha 3emie B
ME3030MCKYI0 M KaWHO30MCKyr0 3pbl. [losBIeHHE UM pacnpoCTpaHEHHE NOKPBITOCEMEHHBIX
pactennii. BO3HUKHOBEHHME NTUI ¥ MIIEKOTTUTAIOIIUX.

Paznen 5. Pemenue 3aganuii Ha TeMy anTponiorese3 — 10 gacos.

[TossBnenne w pazputue npumatoB. [losiBieHWEe yenoBeka. ['MMOTE3bl MPOUCXOXKIACHUS
YenoBeKa. AHTPOINOIeHe3 U €ro JIBWKYyIHUe cuiibl. [IpencraBieHns 0 MPOUCXO0KICHUH YEIOBEKA B
pa3Hble IepuoAbl HMCTOpUM Hayku. llonoxkeHue demoBeka B CHUCTEME >KMBOTHOIO MHpA.
[Ipoucxoxnaenue 4venoBeka. Mecto yenoBeka B KMBOW mpupone. CHUCTeMaTHYECKOE MOJI0KEHUE
Buaa Homo sapiens B cucreme XuBOTHOTO Mupa. [Ipu3HaKu u CBOMCTBA YeIOBEKA, IMO3BOJISIONINE
OTHECTH €r0 K Pa3jIM4HbIM CUCTEMAaTUYECKUM I'PYIIaM LapCcTBa KMBOTHBIX. DBOJIOIUS YEJIOBEKA.
Craguuy 3BOJIFOIUMM YEJIOBEKA: MPUMAThl — IPEIKU YEJIOBEKA, aBCTPAIOINUTEK, YEIOBEK YMENbIN,
JPEBHEUIINN 4YEJIOBEK, APEBHUN YEIIOBEK, IEPBbIE COBPEMEHHbIE JIOAW. YelloBeUeCKHe pachl.
[TonynsuuonHas cTpykTypa Buga Homo sapiens; yenoBedeckue pachl; pacooOpa3oBaHKe; €TUHCTBO
npoucxoxaeHus pac. IlpucrnocoburensHoe 3Hau€HUE PACOBBIX MpPHU3HAKOB. BuIoBOe eaMHCTBO
YeJI0BEYECTBa.

Paznen 6. Pemenue 3aganuii mo remy skosorus u oMmocdepa— 10 gacos.

Opranusm u cpena. Okosornueckue (axtopel. Opranusm u cpena. DakTopbl cpebl
oburtanus. Kiaccudukanusa sxonoruueckux (akropos. BrnusHue ¢akTopoB cpeabl Ha OpraHU3M.
[Ipenensl BBIHOCIMBOCTH. 30Ha ONTHMYyMa, 30Ha yrHeteHus. OrpanuuuBaromuil axkrop. 3akoH
MuHUMyMa JInOuxa. Dxonorumueckas Huma. Abuotudeckue ¢akTopbl cpefbl. DaKTOpPbl Cpelibl
oOWTaHUsl U MPUCTIOCOOIEHUS K HUM >KMBBIX OpraHu3MoB. AOuoTtnueckue (GaxTopsl cpensl. Poib
TEeMIIepPaTypbl, OCBEUICHHOCTH, BIXXHOCTU U JIPYruX (PaKTOPOB B KUIHEACATEIHLHOCTH COOOIIECTB
u opranusmoB. buortnyeckue dakropsl cpeapl. buotnueckue daktopsl cpensl. Dopmbl
B3aMMOOTHOUIEHUH MeXay opraHu3Mamu. [1o3UTHBHBIE OTHOLIEHHS — CHMOMO3: MYTYaJIU3M,
Koollepanus, KOMMEHCAJIU3M. AHTHOMOTHYECKHE OTHOLICHMS: XWUIIHMYECTBO, MAPa3UTU3M,
KOHKypeHuusa. Helrpanbable oTHOmEHUsT — HelTpanusM. CTpyKTypa 3KocUCcTeM. EcTecTBeHHBIE
cooOlIecTBa UBBIX OpraHu3MoB. buoreorneHo3sl. KOMHIOHEHTHI OHOI€OIeHO30B: MPOJIYLEHTHI,
KOHCYMEHTBI, PeIyLIeHThl. BHOIIEHO3bI: BUI0BOE pa3HOOOpa3ue, MIOTHOCTh MOy, Guomacca.
IInmesele cBA3u. KpyroBopoT BellecTB M 3HEPrHMM B dKocucTemax. llemm m ceTwm nwuraHus.
Tpoduueckue ypoBHH. DKOJOTMYECKHE MUPaMUIbI: 4YHceN, Ouomacchl, sHepruu. Kpyroopor
BEILIECTB M DHEPIrUU B dKocHcTeMax. [IpuumMHBI yCTOWYMBOCTH M CMEHBI KOCHCTEM. M3MeHeHue



coobuiectB. CMeHa skocucteM. J[nHamuyeckoe paBHOBecHe. ArporeHo3. BiusHue yenoBeka Ha
HKOCHUCTEMBI. JKOJIOTHYecKne Hapymenus. buocdepa — riobampHas skocucreM. buochepa —
xuBasi obOonouka raHeTsl. Ctpykrypa Omochepbl. KommoHneHTsl OHOChEpHI: KUBOE BEIIECTBO,
BHJIOBOM COCTaB, pa3HOOOpasue W BKJIAJ B OMoMaccy; OMOKOCHOE M KOCHOE BEIIECTBO OHOCHEphI
(B. . Bepnanckwuii). Kpyroopor Bemects B mpupoze. ['panunpsr O6uocdepsl. Ponb kuBbIX
opranu3MoB B 6uocdepe. Ponb xuBoro BemectBa B 6uocdepe. KpyroBopoT Boabl u yriiepoja B
ouochepe. buochepa m uenosek. I[IpsimMoe W KOCBEHHOE BIMSHHE 4YelloOBeKa Ha Ouocdepy.
[TpupoaHbie pecypchl M X UCIOJIb30BaHUE. AHTPONOTeHHbIE (PAKTOPBI BO3ICHCTBUS Ha OUOLICHO3BI
(ponb yenoBeKa B MPHUPOJE); MOCIEICTBUS XO3SHUCTBEHHOW NEATETbHOCTH yesnoBeka. Hoocdepa.
OCHOBHBIC 3KOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH. AHTPOIIOTEHHOE BIUSHUE HA aTMOchepy u
rugpochepy. Dposusi mouBbl. [IpupojHBIE pecypchl W WX HCHOJb30BaHue. [lyTu perieHus
IKOJIOTMYECKUX MpooiaeM. [IpobiieMbl parOHAIBHOTO MPUPOIONONB30BAHUS, OXPaHbI MPUPOJIBL:
3allluTa OT 3arps3HEHHi, COXPAaHCHHWE OJTAJIOHOB M TAMSATHHKOB MPHUPOJBI, OOECHeucHue
PUPOJHBIMU PECypcaMy HaceIeHuUs TiaHeThl. OCHOBBI PAIllMOHATIBHOTO TPUPOIONOIH30BAHHMS.

[MepeueHp neraroruyeckix TEXHOJIOTHHU TPETIOIaBaHUS YUeOHOM IUCIUITITMHBI

[Ipu opranm3anuu y4eOHOTO Tpollecca Ha ypOKax OMOJIOTHU MCTIONB3YIOTCS CIIEAYIOIINe
MeITarOTUYECKHE TEXHOJIOTUH: JIMYHOCTHO-OPUEHTUPOBaHHBIC, MH(depeHIIMPOBAHHOTO O00yUCHHS,
UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC,  3JI0pOBbECOEpEraroIne, MPOCKTHAs  JIeSTEIbHOCTb,
Pa3BUTHE KPUTUIECKOTO MBIIILJICHHSL.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOTA HA
BA30BOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUA

Cornacho ®I'OC COO, ycranaBiuBarOTCsI TpeOOBaHMUS K pe3yJabTaTaM OCBOEHUS
oOy4aromuMuCs MporpaMM CpeaHero oOIero odpa3oBaHMA: JIMYHOCTHBIM, METANpPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDBI

B crpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUs mpeamera «buosiorus» BbIIECIECHBI
CJIEYIOIHE COCTABIISAIONINE: OCO3HAHNE O0YJaIOIIMMHUCS POCCUMCKON TPaXk1aHCKOW WICHTUYHOCTU
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEEICHUI0, HAINYME MOTUBALMHU K
00yueHuI0 OUOJIOTHH, IIeJIEHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKJIEHUIN JTUYHOCTU HAa OCHOBE
KITFOYEBBIX [IEHHOCTEH M MCTOPUYECKHUX TPAAMIIMKA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTD
U CIOCOOHOCTh OOY4YarolIUXCsl PYKOBOJCTBOBATHCA B CBOCH JIEATENHHOCTH I[EHHOCTHO-
CMBICTIOBBIMU yCTAaHOBKAaMHU, MPUCYIIUMU CHUCTEME OHOJIOTUYECKOTO OO0pa30BaHUs, HAIUYUE
HKOJIOTMYECKOT0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LI U CTPOUTH KU3HEHHBIE IIaHbI.

JIn4HOCTHBIE pE3yNbTAaThl OCBOEHUS mHpenMera «buosorus» HIOCTUrarOTCs B EOUHCTBE
y4eOHOM M BOCHHUTATEIbHOW NEATEIHHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCUHUCKUMU
COL[MOKYJBTYPHBIMH, UCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHM, HMPUHSATHIMH B
oOmiecTBe mMpaBWIaMH W HOPMaMH TIOBEIEHHS M CIIOCOOCTBYIOT IIpolieccaM CaMOTIO3HAHUS,
CaMOBOCIIMTAHUS WU CaMOpPa3BUTHs, Pa3BUTUs BHYTPEHHEW IO3ULMU JUYHOCTH, IATPUOTU3MA,
YBOKECHUSA K 3aKOHY U IIPABOIOPSAIAKY, YEJIIOBEKY TpyAa MU CTapLIEMy MOKOJEHUIO, B3aMMHOTO
yBa)KeHHUS, OEPEKHOTO OTHOIICHHUS K KyIbTYPHOMY HACTEAMIO U TPAAULIUAM MHOTOHAIIHOHATHHOTO
Hapoga Poccuiickort denepannu, IpUpOIE U OKPYKAIOLIEH Cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTo mpeamera «buoorus» MOIKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEMH



MO3UIHMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX yOESKICHUH,
COOTBETCTBYIOLIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO
OIIBITA U OIIBITA JEATEIBHOCTU B IPOLIECCE PEATU3alMi OCHOBHBIX HAIPABJICHUM BOCIIMTATEIILHON
JEATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpasaancKoOro BOCIUTAHUS:

COPMHUPOBAHHOCTh ~ TPAXKAAHCKON  MO3MIMK  OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLHMOHHBIX @paB M OOA3aHHOCTEH, YyBaKEHME 3aKOHAa U
IIPaBOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH NEATEIBHOCTH TPHU CO3JAHHHM YYEOHBIX MPOEKTOB,
pelIeHnH y4eOHbIX U T03HABATENIbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAEATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOMN
’KH3HH U OOBSICHATD €€;

YMEHHE YYUTHIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOJAEHCTBUS
JOJIEH ¢ pa3HbIMM YOEXKACHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMU M COLIMAJIBHBIM TTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
IT03HABATENBHBIX M UCCIIEIOBATENBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOUIEHUS! K MHEHHIO ONIIIOHEHTOB
MpH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TFOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKON JIEATEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOW TPakJTaHCKON WICHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Tiepe]; PoimHOM, rop1ocTh 3a CBOM Kpal, cBOr0 Poauny,
CBOU SI3bIK U KYJBTYPY, IPOILUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOULIEHUE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM IPUPOJBI, JOCTUKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATH BKJIAJ] POCCHUMCKMX Y4EHBIX B CTAHOBJICHHWE U Pa3BUTHE OUOJIOTHH,
MOHUMAaHMs 3HAYeHHUs OWOJIOTMM B TO3HAHMM 3aKOHOB NPUPOJBI, B JKM3HM YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ueiHasi yoe:x IEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHUE AYXOBHBIX HEHHOCTEN pOCCUICKOrO HAPOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M NMPUHHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHATHS LICHHOCTEW CEMEUHOM KU3HU B COOTBETCTBUHU C TPAJAULIMAMU Hapo 0B Poccuu;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:

JCTETUYECKOE OTHOIIEHHE K MUpY, BKIOYas 3CTETHKY ObITa, HAYYHOTO U TEXHMUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIIECHUH;

ITOHUMAaHHUE SMOLMOHAIIBHOTO BO3IACHCTBUS KUBOU IPUPOBI U €€ LEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPYECKOU JIMYHOCTH;



5) ¢pusnueckoro BocnuTaHus, GopMHUPOBAHUS KYJIbTYPbI 310POBbSI M IMOLHOHAILHOIO
Os1aromosy4usi:

MOHMMAaHUE M pealn3alysl 3I0pOBOTO M Oe30macHOro obpasa XH3HH (370pOBOE MHUTAHUE,
COOJIIOJICHNE THTHEHUYECKHX TMPaBWJI M HOPM, COATaHCUPOBAHHBIA PEXHUM 3aHATHA U OTIBIXA,
perynsipHasi pusnuecKasi akTUBHOCTB), O€pPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PH3HUECKOMY H IICUXUIECKOMY 3JI0POBBIO;

MMOHWMaHHE IEHHOCTH MPaBUJI HHIUBUIYAIHHOTO U KOJUIEKTUBHOTO OE30M1aCHOTO MOBEICHHS
B CUTYallUSAX, YTPOXKAIOIMINX 3I0POBBIO U )KU3HHU JIOJIEH;

OCO3HAHHME TOCJIEICTBHA W HENPUATUS BPEIHBIX NPUBBIUCK (YIIOTPEOJICHHS aJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

6) TpyaoBOro BOCIMTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTh K aKTHBHOHM JESTEIHLHOCTH TEXHOJOTMYECKOW M COIMAIBHOW HAIpaBIEHHOCTH,
CTIOCOOHOCTh MHUITMHPOBATD, IJIAHUPOBATH M CAMOCTOSTEBHO BBHITIOHATE TAKYIO ICATEILHOCTS;

UHTEpEC K pa3nyHbIM chepam mnpodecCHOHATBHOW NeATENbHOCTH, YMEHHE COBEpLIaTh
OCO3HAHHBIN BEIOOD OyayIiel npodeccun u peaaTn3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa3oBaHMIO M caMOOOpa30BaHUIO Ha MPOTSHKEHUH Beei
KU3HH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJEe KaK MCTOYHHKY KHU3HHM Ha 3emie,
OCHOBE €€ CyIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJAbTYPHI: TNPHOOpPETCHHWE ONBITA IIAHUPOBAHHS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCJIEICTBUI IJIs1 OKpY>KaIoUIeil cpeapl;

OCO3HaHHKE TTI00aJIbHOrO XapaKTepa dKOJOTHYECKUX Mpo0iieM U MyTel X pelieHus;

CIOCOOHOCTH MCHOJIb30BaTh MpUOOpETaeMble IPU U3YUEHUN OMOJIOTUN 3HAHUS U YMEHUS MPU
pelieHuy mpoOeM, CBA3aHHBIX C PalMOHAIBHBIM MPUPOJIOTNONIB30BAHUEM (COOIIOCHUE PAaBUI
MOBE/ICHUS B MPHUPOJIE, HAIIPABJICHHBIX Ha COXPAHEHNE PAaBHOBECHS B SKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEeM, OHochepsl);

AKTUBHOE HEMPUATHE NCHCTBUMN, MPUHOCSIIUX BPE OKPYXaIOIIel MpUpoIHO cpesie, yMEHUe
MIPOTrHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTMUECKUE MOCIEACTBHS MPEANPUHUMAEMBIX TEHCTBUN U
MpeIoTBpallaTh UX;

HaJIM4YME PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHHS, 3KOJIOTMYECKON KYJIbTYphlI, OIBITA
NEeSITeIbHOCTH ~ AKOJIOTUYECKOM  HAmpaBIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAThCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHON M COLMAIbHOW MpPAaKTHKE, TOTOBHOCTH K Yy4YacTHIO B
MPAKTUYECKON JEeSITENFHOCTH HKOJIOTMUECKOM HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaykKH M OOUIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JAMAaJOre KYyJIbTYp, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YMTATEIhCKOW KYIBTYPHI KakK CpeJICTBAa B3aMMOJCHCTBUS
MEXy JIF0JIbMU U TIO3HAHUS MUPA;

MOHUMAaHHE CHeNU(PUKHA OUOJOTUM KaK HayKd, OCO3HaHHs e€ poilu B (HOPMHUPOBAHUU
palMOHATBHOIO HAayYHOI'O MBIIUIEHUS, CO3/IaHUM 1LIEJIOCTHOIO IMPEJCTaBICHHUs 00 OKpY)Karoliem
MUpE KaK O €IMHCTBE MPUPO/IbI, YeJIOBEKa U 0OIIECTBA, B TO3HAHUU PUPOIHBIX 3aKOHOMEPHOCTEN
U pEIIeHUH Mpo0JIeM COXpaHEHUs TPUPOJAHOTO PAaBHOBECHS;



yOKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH JUIsI COBPEMEHHOW LMBMIIM3ALMU: OOECTIeUCHHS
HOBOTO YPOBHSI Pa3BUTHS MEAUIUHBI, CO3JAHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MOMCKA ITyTEH BBIXOJA W3 TIIOOATBHBIX
HKOJIOTUYECKUX IMPoOsieM u obOecreueHHs nepexofa K YCTOHYMBOMY pPa3BHTHIO, PALMOHAIBHOMY
MCTOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HH;

3aWHTEPECOBAHHOCTh B IOJyYCHWU OWOJIOTMYECKUX 3HAHWM B IIENSX IOBBIIMICHUS OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAy4YHOH TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DyHKIMOHAIBHOU
IPaMOTHOCTH 00ydaromuxcs, GopMupyemMoi mpu u3y4eHuu ONOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHHMs, HCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH  HCIIOJIb30BATh IOJIydaeMble 3HAHMA JUIA aHaIM3a W OOBSICHEHUS SIBICHUH
OKPY)KAIOLLIEr0 MHpa M MPOUCXOJAINIMX B HEM HU3MEHEHUM, yMeHHE [ellaTb O00OCHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAay4yHbIX (DaKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO UCIOJIb30BATh OMOJIOrNYECKUE 3HAHUS AJISl PEIICHUs IPpoOIeM
B pEAJIbHBIX KU3HEHHBIX CUTYalMSsIX;

OCO3HAHUE ILIEHHOCTH HAy4yHOM JAESATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATH IMPOEKTHYIO H
HCCIEA0BATENBCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENpPEpPhIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHMH 1O OHOJIOTMM B COOTBETCTBUU C >KM3HEHHBIMHU
MOTPEeOHOCTSAMHU.

METANPEIAMETHBIE PE3YJIbTATBI

MertanpeaMmeTHble pe3ynbTaThl OCBOEHHS YydeOHoro mnpeamera «buojorus» BKIIOYAIOT:
3HaYuUMble A (POPMHUPOBAHUS  MHMPOBO33PEHUS  OOy4alOUIMXCA  MEXKIUCIUIUIMHApPHBIE
(MexTnpeaMeTHbIE) OOIIeHayYHbIe IOHITHS, OTPAXKAIOLIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa U
crenu(puKy METOJOB MO3HAHUSA, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPrus,
SIBJIEHUE, TIPOLECC, CUCTEMA, HAyYHbIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccleIoBaHUe, HAONIO/IEHHWEe, W3MEpPEHHE, HKCIEPUMEHT W JpPYrux), YHHUBEpCalbHbIE y4eOHbIE

neiictBus  (IO3HaBaTEINIbHBIE, KOMMYHUKAaTUBHbIE,  PEryjliTHBHbIE),  oOecrednBaroIne
¢dbopmupoBanue (yHKIMOHAIBLHOW TPaMOTHOCTH M COLMAJIBHOW KOMIETEHLUHU OO0ydarolmuxcs,
CIOCOOHOCTh oOyuaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEeXAUCHUTUTMHAPHBIE,

MHPOBO33PCHUECKHE 3HAHWUSA U YHUBEpPCAIbHbIC YYE€OHBIC JCHWCTBUS B TIO3HABATEIBLHOU W
COITMATBHOM MTPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OCBOCHUS MPOTPaMMBI CPETHEro o0Iero o0pa3oBaHUs
JOJDKHBI OTPaKaTh:

OBjaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMU /ICHICTBUSIMH

1) 6a3oBbIe JJOrHYecKUe AeHCTBHS:

CaMOCTOSITENIBHO  (POPMYIHPOBAaTh M aKTyaJIM3UpPOBaTh MpodiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIO0JIb30BaTh MPU OCBOCHUHU 3HAHMN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHANINU3a, CUHTE3a,
CpaBHEeHHMs, Kiaccupukanuu, oO0O0OIIeHHsI), pPACKPhIBaTh CMBICT OWOJOTMYECKUX TMOHSATUI
(BBLIEISATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBS3U C IPYTUMU MOHITUSIMHU);

ONpeneNsaTh UEIN JAEATeNIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JOCTHUKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMHU;

10



UCIOJb30BaTh OHOJOTMYECKHE TOHATHA IS OObACHEHHs (aKTOB M SBJICHUH >KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHIYKTUBHBIE, ACTyKTHBHBIC, [0 aHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH U TNPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA JUISA TIPEACTABICHUS CYIIECTBEHHBIX CBS3eH M
OTHOIIIEHUNW B HW3Y4aeMBbIX OMOJIOTMUECKUX OOBEKTaX, a TaKKe IMPOTHBOPEUUH pPA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAaH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepHaIbHBIX U
HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JEATEIBHOCTh, OILEHHBATH COOTBETCTBHE PE3YIHTATOB LIEISM,
OIICHUBATh PUCKH MOCIIEICTBUH ESATETHHOCTH,

KOODAMHUPOBAaTh M BBINOJNHATH pPabdOTy B YCIOBUSIX pEATBbHOTO, BHPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KM3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCIEN0BATEILCKHE JEHCTBUA:

BJIQJIETh HABBIKAMH Y4eOHO-HCCIIEOBATENILCKOM M TMPOEKTHON NeSTEIFHOCTH, HaBBIKAMHU
paspemieHns mpooJeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITENIFHOMY ITOWICKY METOJIOB
peleHus MPaKTHYECKUX 3a1a4, MPUMEHEHHIO Pa3IMIHBIX METOJIO0B TIO3HAHUS;

WCTIOJb30BAaTh PAa3MYHBIC BHUABI JESITEIHHOCTH TIO TIOJTYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTany, MpeoOpa3oBaHUI0 W MPHUMEHEHHIO B y4YeOHBIX CHTYallUsX, B TOM 4YHCIE TpU
CO3/IaHUH Y4EOHBIX U COIMATIBHBIX TIPOCKTOB;

(¢bopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BJIAJETh HAyYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh W (OpMYyIUPOBATH COOCTBEHHBIE 3aJadyd B 0Opa30BATECIIBHOM NEATETLHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBIISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJU3UPOBATh 3ajjauy, BbIJIBUIaTh TUIIOTE3Y
e€ pelieHus, HaX0AUTh apTYMEHTHI JJIsl JOKa3aTelNbCTBA CBOMX YTBEP)KJICHUH, 3a1aBaTh apaMeTphl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH IMOJIyYECHHBIE B XOJE PELIEHUS 3a[auld pe3ylbTaTbl, KpUTHUYECKHU OLIEHUBATH
UX TOCTOBEPHOCTH, IPOTHO3WPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISTh LI€JICHANpPABICHHBIA TOUCK IepeHoca CPelICTB M CHOCOOOB JEWUCTBUS B
podecCHOHANBHYIO CPEy;

yMeTb  MEPEeHOCUTh 3HAHMS B  [O3HABATEJIbHYID M  MPAKTUYECKyl0  oOnactu
KU3HEJCSITENbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIE HJEW, MpeAjiaraTb OpPUTHHAIbHBIE TOAXOAbl M pEIICHUs, CTaBHUTh
MpoOIeMbl U 3a/1a4H, IOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HHPOpMAIUHU (TeKcTe YdeOHOro mnocodus,
HAyYHO-TIOMYJISIPHON JUTepaType, OMOJIOTHUECKUX CJIOBApAX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B VHTepHeTe), aHAIM3UPOBaTh WH(OPMALMIO PA3TUYHBIX BUIOB H  (QOopM
MIPEJICTaBJICHMSI, KPUTUYECKH OIEHUBAThH €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;
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(dbopMynHupoBaTh 3ampockl M NPUMEHSTH pa3M4YHble METOAbl NpU IOHWCKE H OoTOOope
Ouonorndeckoit HHGopMaIul, He0OOXOIUMOM TSl BHITIOJIHEHUST yIeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA,
COBEpPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMalbHYI0O (GOpMY MpPEICTABICHHS OMOJIOTHYECKOMN
nHpopManuu (CxeMbl, rpaduKu, TMarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOe);

WCIIOJb30BaTh HAyYHBIH S3bIK B KauyeCTBE CpPEACTBA NIpU paboTe € OHOIOTUYECKOMH
uHbOpMaNKell: MPUMEHATh XUMHYECKHe, (PU3MYecKHe M MaTeMaTW4YecKHe 3HAaKd M CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, WCIOJb30BaTh M TPEOOpPa30OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HABBIKAMH  paclO3HABaHHWS W  3aIlIUTHl  MHPOpPMaUWH, HHOOPMAIMOHHON
0€30MMaCHOCTH JTUYHOCTH.

Osiajenne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH J1€HCTBUSIMMU

1) o01ennme:

OCYIIECTBIISITh KOMMYHHKAIIMN BO BCEX cepax KU3HU, aKTHBHO y9aCTBOBATh B AUAJIOTE WITH
JIMCKYCCHH TIO CYIIIECTBY 00CYX/1aeMOU TeMbI (YMEHHE 33J]aBaTh BOIPOCHI, BEICKA3bIBATh CY)KICHHS
OTHOCHTEIIHO BBIMIOJHEHHS TpeylaraéMoil 3a/laud, YYUTHIBaTh HMHTEPEChl M COTIACOBAHHOCTH
MO3UIHIA APYTUX YIACTHUKOB JTHAIIOTA WITH TUCKYCCHUH);

pacrio3HaBaTh HEBepOATbHBIE CPEICTBA OOIIEHHUS, IIOHUMATh 3HAUEHHE COIUABHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CHTYallMd, YMETh CMST4aTh KOHQUIMKTBI U BECTH
MIEPErOBOPHI;

BIIQJIETh PA3JMYHBIMH CIIOCOOAMH OOIICHHWS W B3aMMOJCWCTBUS, TOHUMATh HaMEpPEHUS
JOPYTUX JIOAEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHHKY M B KOPPEKTHOU (opme
(bopMynTUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAs JeATeIbLHOCTD:

MOHUMATh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAIbHONH pabOTHl IpH
pelieHud OMOJIOTUYECKOW MpoOIeMbl, 0O0CHOBBIBATH HEOOXOJIMMOCTb MPUMEHEHHUS TPYHIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX ACUCTBHM C yu€TOM OOLIMX HHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MIPUHUMATD 11eJId COBMECTHOMN JIeATEIbHOCTH, OPTraHU30BbIBATH U KOOPAUHUPOBATH JACUCTBUS
nmo e€ JOCTHKEHHMIO: COCTaBIIATh IUIaH JCMCTBUN, pachpelensirTh pojid ¢ Y4€TOM MHEHUM
YYaCTHUKOB, OOCYXk/IaTh PE3yabTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIa/la U KaXJIOTO YYaCTHHKA KOMaH/bI B OOMIUNA pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIICHMBATh HJEU C MO3WIUU HOBHU3HBI, OPUTHHAIBLHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh NO3UTUBHOE CTPATEIMYECKOE MOBEJACHNE B PA3IMYHBIX CUTYAIUX, IPOSBIATH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OsJajieHHe YHUBEPCATbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS JUIS BBISBIICHUS TPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIHsIX;
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BBIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHUU II€JICBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IOCTYNKAax II0 OTHOLICHHIO K >KUBOM IPUPOJE, CBOEMY 3I0POBBIO U 3IJ0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEIIBHO OCYIIECTBIIATh TI03HABATENIBHYIO JIESTEIBHOCTD, BBISBIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIEC 33aJ]aull B 00pa30BaTEIbHON NESITEIBHOCTH M )KM3HEHHBIX
CUTYaIUsIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH PEUICHUS IPOOJEMBbl C Y4ETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLEHKY HOBBIM CUTYallHsM;

paciupsATh paMKH yueOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO IIUPOKON 3PpYIUIMH B Pa3sHbIX 00JACTIX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBBIKAMHU MMO3HABATEIbHON pe(IeKCHn KaK OCO3HAaHMsI COBEPIIAEMBIX ACUCTBUN U
MBICIIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUH, NCIOJIB30BaTh MPUEMBI pediexcuu s
OIIEHKHU CUTYalll{, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATHh PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHMS 110 UX CHHXKEHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAIU3E PE3Yy/IbTaTOB JACSATENbHOCTH;

3) npuHsiTHe ceOsl U APYrux:

IIPUHUMATh ce0s, IOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTBI JPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO APYrMX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmertHble pe3ynabTaTthl ocBoeHHs nporpammbl COO mo Ouosioruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue st yyeObHoro mnpeamera «buosorus» HaydHble 3HaHUS, YMEHHUs U
crnocoObl JEHCTBUMM IO OCBOEHMIO, MHTEpHpETalud U NpeoOpa3oBaHUIO 3HAHUM, BUIbI
JEeATeNbHOCTH O MOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHMHA B pa3iMyHbIX y4eOHBIX
CUTYaLlUsIX, @ TAKXKE B peaJIbHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX ¢ Omosoruei. B mporpamme
IIPEeMETHBIE PE3YJIbTaThl IPEACTABICHBI 110 r0J1aM 00yUeHHUS.

[IpenmeTtHble pe3ynbTaThl OCBOEHHs ydyeOHoro npeamera «buonorus» ¢ 10 knacce NOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe W POJM OMOJIOTMM B CUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMUpPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa U
Hay4HOTO MHMPOBO33PEHMsI, O BKJIAJE€ POCCHMCKHUX U 3apyOekHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, pyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEP)KaHUE OHMOJOTMYECKUX TEPMHHOB M TOHATHHA: >KHU3Hb, KIIETKA,
OpraHusM, MeTaboau3M (0OMEeH BELIECTB M NpeBpallieHHe SHEPruM), roMeocTas (caMoperysanus),
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YpOBHEBas  OpraHu3alus  KUBBIX  CHUCTEM, CaMOBOCIIPOM3BEEHUE  (PENpoayKLus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHME Wu3Jaratb OWOJIOTHUYECKUE Teopuu (KIETOUYHas, XPOMOCOMHAas, MYTallMOHHa,
[EHTpaJIbHAsl JOTMa MOJEKyIsspHOW Ouosnorum), 3akoHsl (I. Mennens, T. Moprana, H. .
BaBuioBa) u ydenus (0 meHTpax MHOrooOpas3usi U MPOUCXOXKACHUS KyIbTypHbIX pacteHuit H. U.
BasuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BIIAJETh METOJAMH HAyYHOTO TO3HAHUS B OWOJIOTHH: HAOIIOJICHHWE M ONHCAHUE
KUBBIX CHCTEM, MpPOIECCOB U SBJIEHUIH, OpraHu3alus U [POBEIEHUE OHMOJIOIHYECKOI0
OKCIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOTYYEHHBIX PE3YJIbTAaTOB, UCIOIb30BAaHHBIX HAYUYHbIX ITOHATHI, TEOpUit
1 3aKOHOB, YMEHHE JIe/1aTh BbIBOJbI HA OCHOBAHUHU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATH CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U SYKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHHW3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHAa BEIIECTB U
MIPEBPALLEHUS] PHEPIHMM B KJETKe, (POTOCHHTE3a, IUIACTUYECKOTO M 3HEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEH03a, OIUIOAOTBOPEHUS, Pa3MHOXEHUS, HHAWBHIYaIbHOTO pPa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHATh MOJyYeHHbIE 3HAHUSA JUIsl OOBSACHEHUS OMOJIOTMYECKUX IPOILIECCOB U
SIBJIGHUH, JJIS1 MIPUHATHS NPAKTUUECKUX PEUICHUI B MOBCEIHEBHOW YKU3HU C LIENBI0 00ecTeueHus
0€30MacCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIIO/IEH, COOMIOICHUSI HOPM TPaMOTHOTO
MOBEICHNUS B OKpY)Kalolleld NpUpPOIHON cpene, MOHUMaHHE HEOOXOJIUMOCTHU HCIIOJIb30BAHUS
JOCTHKEHHI COBPEMEHHOM ouonoruu 51 OMOTEXHOJIOT U JUISL PaLMOHAIIBHOTO
MIPUPO/IOTIOJIL30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHble TIEHETHYECKHE 3aJaud Ha MOHO- U JUTHOpPHUAHOE
CKpELIMBaHUE, CLIEIIJICHHOE HAClIeZIOBaHUE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKPEIUBAHUS JUIS
IIPEICKAa3aHMsl HACIENOBAaHN IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh J1a00OpaTOpHblE M IpPAaKTHYECKHE pPadOThl, COOMIOAATh MpaBWia MpU
paboTe ¢ yueOHBIM U JJab0PATOPHBIM 000PYIOBAHHUEM;

YMEHHE KpPUTHYECKH OLCHMBATh M HWHTEPIPETUPOBATh HH(MOPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHUS M3 pa3IMYHBIX HCTOYHMKOB (CpeacTBa
MaccoBOi HMH(OpPMaLMK, HAyYHO-NOMYJSPHbIE MaTepuajbl), 3TUYECKUE ACHEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEMLIMHE, OMOTEXHOJIOI HH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOLIEHHS, 0000mas
OMO0JIOTNYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh NOHATUIHBIN
anmapar OMOJIOTHN.

[IpenmeTtHble pe3ynbTaThl OCBOEHHs ydeOHoro npeamera «buonorus» ¢ 11 knacce NOIKHBI
OTpaxkarTb:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W POJIM OMOJIOTUM B CUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUpPOBAaHHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa U
Hay4HOTO MHMPOBO33PEHMsI, O BKJIAJE€ POCCHUMCKHUX U 3apyOekHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
6uosiornuu, PyHKIMOHAIBHONW TPAMOTHOCTH YeNIOBEKa ISl PEIICHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE PacKphIBaTh COJAEp)KaHUE OMOJIOTMYECKMX TEPMUHOB W MOHSATHUN: BHJ, MOIMYJALMS,
reHO(OH/I, IBOJIIOLUS, JBIKYLUE CUJIBI ((PAKTOPBI) IBONIOLMHU, IPUCTIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHuE, IKOJIOTHYECKHE (aKTOPbI, FKOCHCTEMA, IIPOTYLIEHThI, KOHCYMEHTHI, peIyLIEHTHI,
LEeNH MUTaHUs, SKOJornyeckas nupaMmua, onoreoreHos, buocdepa;
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yMEHHME Hu3JlaraTb OuoJsiornyeckue Teopuu (3BosirouMoHHas Teopus Y. [lapBuHa,
CUHTETHUYECKash TEOPUs SBOJIOLNU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibliieBoro cxoactsa K. M.
bapa, yepenoBaHus riaBHbIX HampasieHudl u myted somrounu A. H. CesepuoBa, yueHus o
o6uocdepe B. . BepHaackoro), onpenensTs TPaHUIBI KX TPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHUE BIIAZIETh METOJAaMHM HAy4YHOTO IO3HAHUS B OHOJOTHM: HAOIMIOACHUE M OIHMCAHUE
KUBBIX CHCTEM, IpPOIIECCOB U SBJIEHUH, OpraHu3alus U [poBeJeHUE OHOJOTUYECKOTO
9KCIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXAY HCCIIEIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHUE MOJTYYE€HHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAyYHBIX OHITUH, TEOPUI
1 3aKOHOB, YMEHHE JIe1aTh BbIBOJbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCTATh CYIIECTBEHHbIE NMPU3HAKA CTPOSHHS OMOJIOTUYECKUX OOBEKTOB: BHIIOB,
MOTYJISIUH, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIEHO30B U AKOCUCTEM, OCOOCHHOCTH
MIPOLIECCOB:  HACJIEACTBEHHOM HM3MEHYHMBOCTH, €CTECTBEHHOTO O0TOOpa, BHI000pa30BaHMs,
MIPUCTIOCOOIEHHOCTH OPTraHU3MOB, IEHCTBHS SKOJIOTMUECKUX (PaKTOPOB Ha OpraHU3MBI, epeHoca
BEIIECTB M NMOTOKAa SHEPTrUM B HKOCHUCTEMAX, aHTPOIOIEHHBIX M3MEHEHMH B 3KOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B Onocdepe;

YMEHHE MPUMEHATh MOJYYEHHbIE 3HAHUA ISl OOBSICHEHHUsSI OMOJIOTMYECKUX IPOILIECCOB U
SIBJIGHUM, JJIS1 MIPUHATHS NPAKTUUECKUX PEUICHUI B MOBCEIHEBHOW JKU3HU C LIENBI0 00eCTIeyeHHs
0€30MaCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIIO/IEH, COOMIOICHUSI HOPM TPaMOTHOTO
MOBEICHHUS B OKpY)Kalollleld NpUPOIHON cpene, MOHUMaHHE HEOOXOJAUMOCTH HCIIOJIb30BAHUS
JOCTHUXKEHUI COBPEMEHHOMN OHMOJIOTHHU I pallMOHAIIBHOTO IPUPOIOTIOIB30BaHUS;

YMEHHE peliaTh 3JeMEHTapHble OHOJOrMYecKHe 3a/JadH, COCTAaBJISTh CXEMbl IEpeHoca
BEIIECTB M SHEPTUH B IKOocHcTeMax (L[eMH MUTaHuUs);

YMEHHE BBIMIOJHATh J1A0OpAaTOpHBIE U TMPAKTHYECKUE PadOThI, COOMIOATh MpaBUiIa MpH
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KpPUTHUYECKH OIEHUBATh M HWHTEPIPETUPOBaTh HH(OpMAaLKIO OHOJOTHYECKOrO
COJIep’KaHHus, BKIIIOYAIONIYIO I[ICEBJOHAYYHbIE 3HAHUS W3 pPaA3JIUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoi HWH(pOpMaIK, HAyYHO-TIOMYJSIPHBIE MaTepuajbl), paccMaTpuBaTh TJI00aTbHBIE
9KOJIOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE THCBMEHHbIE U YCTHBIE cOOOUIeHHs, 00001as
OMOJIOTMYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX HUCTOUYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHIHBIN
anmnapat OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne n/m HaumeHnoBaHue pa3aesioB ¥ TeM IPOrPaMMBbI Kommiecreo
4acoB
1. Beegenue 1
> Pemenue 3a1auy Ha TeMy: «OCHOBHBIE CBOMCTBA XKHUBOTO. >
' CucremHasi opraHu3aus >KU3HW»
3. Pemenue 3a1auy Ha TeMy: «MosekyinsipHast OnoI0THsD) 8
4. Pemenue 3anay Ha temy: «L{utonorus» 12
5. Pemenne 3ana4d Ha Temy: «I'eHeTuka» 11
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC
Ne n/n HaumeHnoBaHue pa3esioB ¥ TeM IPOrPaMMBbl Koamecrso
4acos
1 Pemenue 3aganuii Ha Temy: «9BOJIIOIUSA OPraHUYECKOTO 31
MHUpa»
Pemenue 3aganuii Ha TeMy: «AHTPOTIOTEHE3) 6
Pemenne 3aganuii Ha Temy: «OKoJIoTHs U Orochepa 14
4 [ToBTOpEeHME penieHne 3aganuii Ha Temy «YenoBeK U ero 17
310POBBEN
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68
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TEMATHYECKOE IINTAHUPOBAHHUE

9JIEKTUBHOI'O KYPCA
«PEHIEHUE BUOJIOTTUYECKUX 3AJIAY»
10 KJIACC
Ko.-
Ne n/m Tema BO
4acoB

1. | BBenenue B npeamer 1
2. Pemenne 3agau mo reme « OCHOBHBIC CBOMCTBA KHUBOTO. 1
3. | Pemenne 3a1a4 o teme «YpOBHU OpraHU3alvy )KUBOW MATEPUN» 1
4. | Pemenue 3aga4 no teme: « XMMHAYECKHM cocTaB KiIeTKH. Heopranmueckue BenecTBa» 1
5. Pemenne 3amag mo Teme: « XMMHUYECKHI COCTaB KICTKH. YTJICBOILI. JIMIIMABD). 1
6. Pemenne 3amad mo Teme: « X MMHYSCKHI COCTaB KIETKU. bemkmy. 1
7. Pemenne 3amad mo Teme: « X MMHYSCKHI COCTaB KIETKU. bemkmy. 1
8. Pemenne 3amad mo Teme: « X MMHYSCKHI COCTaB KIETKU. bemkmy. 1
9. Pemenne 3amad mo Teme: « X MMHYSCKHI COCTaB KIETKU. bemkmy. 1
10. | Pemenue 3aa4 no reme: « XuMU4eckuil coctas kieTku. Hyknennossie kucnotel. ATOy 1
11. | Pemenne 3ama4u nmo teme: « XumMudeckuid coctaB kieTku. Hyknennosbie kucinotel. ATy 1
12. | Pemenue 3amau no teme: «llutonorus kak Hayka. Kierounas Teopus» 1
13. | Pemienue 3amad no teme: « CTpOEHUE KIETKU U €€ OPraHOUIbD) 1
14. | Pemienue 3amad no teme: « CTpo€HUE KIETKU U €€ OPraHOUIbD) 1
15. | Pemenue 3aga4d mo teMe: «PoTocuHTER» 1
16. | Pemenne 3a1a4 no teme: « JHEPTETUUECKHUI OOMEH 1
17. | Pemenue 3aa4 no teme: « JHEPreTUYECKUI 0OMEH» 1
18. | Pemenue 3anaq no teme: «buocunres Oenka. TpaHckpunuus» 1
19. | Pemenne 3amau nmo teme: «buocunTes 6enka. TpaHcasus» 1
20. | Pemenue 3amad mo teme: «brocunaTe3 Genkay 1
21. | Pemrenne 3ama4 mo teMe: « THITBI AeJIEHUS KIIETOKY 1
22. | Pemenne 3aga4 no teme: «becnosioe 1 NoJ0BOE pa3MHOKEHUE» 1
23. | Pemenue 3amad no teme: «MHAMBUAYaTIbHOE pa3BUTHE OPTraHU3MOB>» 1
24. | Pemenne 3a1a4 o teme: «He3aBucumoe Haciaeq0BaHUE TPU3HAKOB. MOHOTHOpHAHOE 1

ckpemuBanue. [IpoMexxyTouHbIN XapakTep HACICIOBaHUSDY
25. | Pemenue 3amau no teme: «HeszaBucumoe HacinenoBanue npu3HakoB. KomoMupoBanue» 1
26. | Pemenue 3agau no teme: «He3aBrucumoe Hacneq0BaHUE IPU3HAKOB. AHAIU3HPYIOLIEE 1

CKpEILIMBAHUEY
27. | Pemenne 3aga4 o teme: «He3aBucumoe Haciaea0BaHUE PU3HAKOB. JurudpuHoe 1

CKpEILIMBAHHEY
28. | Pemrenne 3amau mo teMe: «B3anMoaelcTBHE T€EHOBY 1
29. | Pemenue 3a1a4 no teMe: «XpoMOCOMHasi TEOPUST HACTEACTBEHHOCTU. XPOMOCOMHBIE 1

KapThbD»
30. | Pemenue 3amad no teme: «XpOoMOCOMHAasi TEOPHSI HACIEICTBEHHOCTH 1
31. | Pemenue 3amau no reme: «XpoMOCOMHAas TEOPHsI HACTIEACTBEHHOCTH (CLIETJICHHOE U 1

HE3aBHCHMOE HACJICIOBAHUE)»
32. | Pemenue 3aga4 o teMe: «l @HeTuKa moja 1
33. | Pemenue 3aa4 1o teme: «3aKOHOMEPHOCTH U3MEHYMBOCTH. OnpesiesieHue Buaa U Thmna 1

myraiuii. 3akoH Xapau — BalinOepra, pelieHue 3aj1a4 10 TeHETHKE MO
34. | Pemenue 3anau no reme: «l eHeTHKa yenoBeka. AHaIN3 POJOCIOBHONY 1

HUTOI'O 34




TEMATHYECKOE IINTAHUPOBAHHUE

JJIEKTUBHOI'O KYPCA
«PEHHEHUE BUOJIOTHUYECKUX 3AJAY»
11 KJIACC
Koa-
Ne n/m Tema BO
4acoB
1. | Pemenne 3anad no reme: OCHOBHBIE NECH BOSHUKHOBEHHUS M Pa3BUTHS KU3HHU Ha 3eMile 1
7. | Pemenne 3amau no reme: OCHOBHBIE H/IEM BOSHUKHOBEHUS M Pa3BUTH )KU3HU Ha 3eMIle 1
3 Pemenue 3ama4 mo teme: Mnen kpeanronn3ma u TpanchopMusmMa, uX OTINIHE OT 1
" | sBomonnoHHoOM naeu Y. [lapsuna

4. | Pemenue 3agau Ha onpenenieHuEe KPUTEPUEB BUIA 1
5. | Pemenue 3agau Ha onpeiesieHUe KPUTEPUEB BUIA 1
6. | Pemenne 3ama4d Ha onpesieIeHUE KPUTEPHUEB BUIA 1
7. | Pemenune 3ana4 Ha onpeneneHne GopM eCTECTBEHHOro 0TO0pa 1
g | Pemenue 3anau Ha onpezenenne GopM eCTECTBEHHOIO 0TOOpa 1
9. | Pemenue 3agau Ha onpeneneHne GpopM eCTECTBEHHOI0 0TOOPa 1
10. | Pemenue 3anau Ha onpenesneHue GopM eCTECTBEHHOIO 0TOOPa 1
11. | Pemenne 3anad no reme Bunoobpasopanue 1
12. | Pemenue 3anau no reme Bunoo6pasopanue 1
13. | Pemenue 3anau no reme Bunoo6pasopanue 1
14. | Pemenue 3agau no reme BunooOpazoBanue 1
15. | Pemenue 3ana4 Ha CONMOTYMHEHUE CUCTEMATHYECKUX €IMHUL] Y PACTEHUHN U KUBOTHBIX 1
16. | Pemenue 3a1a4 Ha CONMOMYMHEHUE CUCTEMATUYECKUX €AMHUL] Y PACTEHUI U JKUBOTHBIX 1
17 Pemenue 3a1ay Ha onpeeeHne OUOJIOrMUYECKOTo MyTH U 00IIHNe 3aKOHOMEPHOCTH 1

" | pa3BUTHS OPTraHUYECKOTO0 MUPA
18 Pemenue 3a1ay Ha onpeeeHne OUOJIOrMUYECKOro MyTH U 00IIHe 3aKOHOMEPHOCTH 1

" | pa3BUTHS OPraHUYECKOIO0 MHUPA
19. | Pemenue 3amay no reme JlokasaTenbCcTBa 5BOJIIOLMU OPraHUYECKOro MUpPa 1
70. | Pemenune 3aga4 no reme JlokasaTenbCTBa 5BOJIOLNMHA OPraHUYECKOIO MUpa 1
71. | Pemenune 3anau no reme CoBpeMEHHbBIE IPEACTABICHNS O BOSHUKHOBEHUH KU3HU 1
2 Pewrenue 3agau no reme Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMiie B APXEHCKYIO U 1

" | IIporepo30iicKyto 3pbl
23. | Pemenne 3agay no reme Passutue xu3Hu Ha 3emie B [laneos3oiickyto apy 1
24 Pemrenue 3agau no reme PazputHe xu3nu Ha 3emiie B Me3o3oiickyro u KaliHO30HcKy0 1

" | apBI
75. | Pemenune 3aga4 no DBOJIOLMH U )KU3HEHHBIM LIMKIaM PacTenuii 1
76. | Pemenune 3aga4 no DBOJIOLMH U )KU3HEHHBIM LMKIaM PacTenuii 1
77. | Pemenune 3aga4 no DBOJIOLMH U )KU3HEHHBIM LIUKIaM PacTenuii 1
28. | Pemenne 3amay no Dsomronnu JKuBoTHBIX 1
29 | Pemenue 3agay no OBosronun JXuBOTHBIX 1




30. | Pemenne 3anad no OBomronun KuBoTHBIX 1
31. | Pemenue 3agay no OBostonuu XKUBOTHBIX 1
32. | Pemenue 3aga4 no cTpoe€HMIO CUCTEM YEJIOBEYECKOIO OPraHu3Ma 1
33. | Pemenne 3ama4 no nponeccam »KHU3HEACATEILHOCTH CUCTEM OPIaHOB YEJIOBEKA 1
34. | Pemenne 3anau no teme Ionoxenne yenoseka B CHCTEME OPraHUYECKOTO MUpa 1
35. | Pemenne 3anau no teme Ionoxenne yenoseka B CHCTEME OPraHUYECKOTO MUpa 1
36. | Pemenue 3agay no reme IlonoxkeHue yenoBeka B CUCTEME OPraHUYECKOTO MUPa 1
37. | Pemenue 3aga4 Ha onpenesieHUe cTaAuil pa3BUTUS YEJIOBEKA U YEIOBEUECKUX Pac 1
38 Pemenue 3a1ay Ha npUCOCOOIEHUS K pa3HbIM CpefaM OOMTaHUsI, BIUSHHUE 1
" | PKOJIOrMYECKUX (PaKTOPOB CPEbl
39 Pemenue 3a1ay Ha npUCHOCcOOIEHUS K pa3HbIM CpefaM OOMTaHUsI, BIUSHHUE 1
" | PKOJIOrMYECKUX (aKTOPOB CPEJIb
40 Pemenue 3a1ay Ha npUCHOCcOOIEHUS K pa3HbIM CpefaM OOMTaHUsI, BIUSHUE 1
" | sKoOrMYecKux GaKTOpOB CPebl
41. | Pemenue 3agau Ha CTpyKTYpy 2KocucTeMBl. [1uieBble ypOBHH, MUIIEBHIE LIEMTH U CETH. 1
42 | Pemenue 3ana4 Ha CTpyKTypy 2kocHcTeMBI. [IHIeBbIe ypOBHY, NUIIEBBIE HENN U CETH. 1
43. | Pemenue 3ana4 Ha cTpyKTypy 2kocHcTeMbl. [IHIeBbIe ypOBHY, NUIEBBIE HENN U CETH. 1
44. | Pemenue 3a1au Ha KpyroBOpOT BEIECTB U PACIPEAEIECHHE DHEPTUH 1
45. | Pemenue 3a1a4 Ha MPUYMHBI YCTOWYUBOCTH U CMEHBI DKOCUCTEM 1
46. | Pemenue 3ama4 pacno3HaBaHHE 9KOCUCTEM 1
47 Pemienue 3a1a4 Ha OTJIMYUTEIBHBIE OCOOEHHOCTH €CTECTBEHHBIX SKOCHCTEM U 1
" | arporeHo3o0B
48. | Pemenune 3ama4 Ha poJib JKUBBIX OPraHU3MOB B OHochepe 1
49 Pemienue 3a1a4 o BIMSHUIO YelloBeKa Ha 6uocdepy. Buapl 3arpsi3HeHus U yTH UX 1
" | peuieHus
50. | Pemenue 3agay no ocCHOBaM OMOHMKH 1
51 Pewrenue 3agau no reme Yenosek u ero 310poBbe. BinsiHue npupoaHbix U 1
" | aHTpOMOreHHbIX (PAKTOPOB Ha 3JO0POBHE UEIOBEKA
52 | Pemenne 3aga4 no reme YenoBek H €ro 310pOBbE. 1
53 | Pemenue 3anau no reme Yenosek U €ro 310poBbE. 1
54. | Pemenue 3agay no reme YenoBek U €ro 3710poBbe. 1
55. | Pemenue 3agay no reme YenoBek U €ro 370pOBbeE. 1
56. | Pemenue 3anau no reme Yenosek U €ro 370poBbE. 1
57. | Pemenne 3amay no reme YenoBek U €ro 370pOBbE. 1
58. | Pemenne 3amay no reme YenoBek U €ro 3710pOBbE. 1
59. | Pemenne 3aga4 no reme YenoBek U €ro 310pOBbE. 1
60. | Pemenune 3anay no reme YenoBek U €ro 310pOBbBE. 1
61. | Pemenne 3amay o reme Yenosek U €ro 3710pOBbE. 1
62. | Pemenne 3amay no reme Yenosek M €ro 3710pOBbE. 1
63. | Pemenne 3amay no reme Yenosek M €ro 3710pOBbE. 1
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64. | Pemenune 3ana4 no reme YenoBek H €ro 3710pOBLE. 1

65. | Pemenue 3ana4 no reme YenoBek u €ro 3710pOBLE. 1

66. | Pemenune 3ana4 no reme YenoBeK U €ro 3710pOBLE. 1

67. | Pemenue 3ana4 no reme YenoBek u €ro 3710pOBLE. 1

68. | Pemenue 3ana4 no reme YenoBeK U €ro 3710pOBLE. 1

UTOr0 63
[Ipu  peamuszanum  nporpaMMbl  BO3MOKHO — MCIOJB30BAHME  CIEAYIOLIMX  JJIEKTPOHHBIX

o0Opa3oBaTelIbHBIX pecypcoB (B cooTBeTcTBUHM C I[Ipmkazom MmuHHCTEpCcTBa TpocBenieHus Poccuiickoii
No 591 "O6 yrBepxkaeHun (GeaepaJbHOTO TIEPEUHSI AIIEKTPOHHBIX

Oenepaun ot 25.08.2026
00pa3zoBaTeNIbHBIX

PECYPCOB, JOMYIICHHBIX K HCITIOJIB30BaHHUIO npu peainsanununu

HMEIONINX

rOCy/IapCTBEHHYIO aKKpEAUTAILMI0 00pa30BaTeIbHbIX MPOrpaMM HadallbHOTO OOIIEro, OCHOBHOI'O OOILEro,
cpenHero odmiero oopazoBanus'):

IlepeueHsb 3JIEeKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB (Fajee - JOP), nonymieHHBIX K HCIOJbL30BAHMIO IIPU peain3aniu
00s13aTe/IbHON YacTH 00111e00pa30BaTe/IbHOI IPOrPaMMBbI CpPe/IHEro 06111ero 00pa3oBaHus

Ne i/m HaumeHoBaHue KpaTtkoe onncanue 3J1eKTPOHHOI 0 IIpaBoobnanartesnn Kanace, nast
3J1€KTPOHHOI 0 00pa3oBaTeJILHOIO pecypca 3J1eKTPOHHOI' 0 KOTOPOro
00pa30BaTeILHOIO (BKJIIOYAsI CTPYKTYPY, IpeIMEeTHOE o0pa3oBaTeJILHOIO pecypca pa3zpadoraH
pecypca, cocTaBuTe]b cojiepKaHue U MeTaJlaHHbIe, (HauMeHOBaHUe 3J1eKTPOHHBII
(cocTaBuTENIN) MO3BOJISIIONIHE OJTHO3HAYHO OPUANYECKOT0 JINIA JIN60 o0pa3oBaTeJILHBII
3J1€KTPOHHOI 0 WAEHTH(HIIMPOBATH YJ1€KTPOHHBII hamuiusi, nMs, 0TIECTBO pecypc
o0pa3oBaTeJIbHOIO o0pa3oBaTeJIbHBII pecypc) (mMpu HATHYMH) PU3HYECKOTO
pecypca JINIA, KOTOPOMY B
YCTaHOBJIEHHOM
3aKOHOATeJILCTBOM
Poccuiickoii ®@egepauun
NOpsi/IKe MPUHAJIEKAT
HCKJIIOYHTEJILHOE TPABO Ha
3JIEKTPOHHbIH
o0pa3oBaTejibHbIii pecypc)
EcTecTBeHHBIC HAYKH (TIpeaIMeTHasi 00J1aCTh)
buosorus (yueOHblii npeaMeT)
1 Buonorus 10 xmace Ypoku 1o yueOHomy mpeamery | DIAOY BO 10
"Buonmorus" "l"ocymapcTBeHHBIH
YHHUBEPCHUTET MPOCBENIeHHs"
2 Buonorus 11 xmace Ypoku 1o yueOHomy mpeamery | DIAOY BO 11
"Buonmorus" "l"ocymapcTBeHHBIH
YHHUBEPCHUTET MPOCBeNIeHus"
3 D0P. "Bbuomorusg. 10 Yuebnsrii onnaitH-kype mia 10 xmacca, | OOO "AKmace" 10
kiacc" BKJTFOYAFOIIIAN TEOPETUIECKIE
MaTepHanbl, 3aJaHUsl M TECThl C
ABTOMAaTHYECKOMN TIPOBEPKOI
MPaBWIBHOTO  OTBETa A BCeX
pasznenos ¢denepanpHOit  paboueit
IporpamMMbl. 3aJaHusl HalpaBJCHBl Ha
(opMmupoBaHHE CIIOCOOHOCTEH BHIETH
W TOHMMATh  OKPYXKAIOMMH  MHD.
MIOHNUMAaTh OMOJIOTHYECKUE SIBICHHUS B
MIPUpPOJAE, OTIAMYATh UX OT (PU3MIECKUX
SIBIICHU. OcobeHHOCTh 3aIaHAI
3aKJII0YAeTCsl B HAIWYUM TEHEpalui,
TIO3BOJISTFOIIINX oOpamarbes K
YIpaXHEHUSM HEOAHOKPATHO, a TaKXKe
B HAJMYUHM TOAPOOHOTO OOBSICHEHUS
peneHust
4 30P: "buonorwus. 11 VYuebnsiii oHnaitH-kype mast 11 kmacca, | OOO "SKmacc" 11
kiacc" BKJIIOYAIOIINN TEOPETUYECKHE
MaTepHaibl, 3aJaHUsl M TECThl ¢
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ABTOMAaTHUYECKON MIPOBEPKOM
MPaBWIBHOTO  OTBETa  JUIS  BCEX
pa3nenos denepanmpHOil  paboueit
MporpaMMBbl. 3a/laHusl HANPaBJICHBI Ha
(hopMHupOBaHHE CIIOCOOHOCTEH BHIETH
W TIOHAMAaTh  OKPYXAIOIUH  MHP.
IMOHUMATh OWOJOTWYECKHUE SBICHUS B
MPHUPOZE, OTINYATh UX OT (PU3MUCCKHUX
SIBJIICHUI. Oco0eHHOCTh 3a7aHuif
3aKJIOYACTC B HAJIUYUU TEHEpaIlWi,
TTO3BOJISFOIINX oOpararbest K
VIIpa)KHEHUSIM HEOJHOKPATHO, a TaKkKe
B HAIMYUH TMOAPOOHOTO OOBSICHEHUS
peIIeHHS

Tpenaxep "OO6nako
3HaHuii". buomorus. 10
KJacc

Tpenaxep "Ob6mako 3HaHUMA".
Bbuonorusa. 10 kmacc. OO0 "dusukon
JIag"

00O "®wuszuxod JIad"
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Tpenaxep "O06nako
3HaHuii". buomorus. 11
KJacc

Tpenaxep "O6mako 3HAHUHA".
buonorus. 11 kmacc, OO0 "duzukon
JIab"

00O "®usuxod JIad"

11

Tpenaxep "O06nako
3HaHuil". buonorus. 10
Kiacc (yrayOJneHHbIH
YPOBEHB)

20P COJIEPKUT CIeyIoIIne
JJIEKTPOHHBIE o0pa3zoBaTesbHbIC
pecypchl: @) OMNOpHBbIE KOHCIIEKTHI
(npencraBisOT coboii
KOHIIGHTPUPOBAHHYIO  TeOpHio  "Ha
OTHOM claiiie" mo TeMaMm IpeaMera);
0) CaMOCTOSITEIbHbIE paboThI
(comepaT WHTEpPAKTUBHBIE 3aJaHUS C
aBTOMAaTHYECKOU HPOBEPKOIA); B)
KOMIIIEKT TeMaTHYECKUX KOHTPOJIBbHBIX
paboT; ) BUpTYyalbHbIE J1a0OpaTOPHBIE
paboter; n) Bapuant KHUM EID.
Conmepxanne OOP  coorBercTByeT
tpeboBanusim ®I'OC COO u @OII
COO ¢ yuerom  (enepanbHOI
nporpamMmbl BocuTaHus 1 Konunennuu
nperiogaBaHus  xumuu.  OtOop M
MIOCIIe0OBATENILHOCTD H3y4eHH
MaTepuaia colleprKaHus
COOTBETCTBYIOT (enepaiibHOil paboueit
nporpamme OCHOBHOT'O obuiero
obpaszoBanms mnpeaMera "buomorms"
(yrmyGIieHHBIN YpOBEHb)

00O "®usuxod JIad"

10

Tpenaxep "O06nako
3HaHui". buonorwus. 11
kiacc (yriyOneHHBIN
YPOBEHB)

90P COIEPIKUT CIICAYIOIIHE
JJIEKTPOHHBIE 00pa3oBaTeJbHbIC
pecypchl:  a) OMOpHBIE  KOHCIIEKTHI
(mpencTaBnsOT coboi
KOHIICHTPUPOBAaHHYI0  Teopuio  "Ha
OTHOM craiize" mo TeMaMm IpeaMera);
0) CaMOCTOSITETIFHEIE paboTsl
(comepxaT HWHTEpaKTUBHBIC 3aJaHUS C
ABTOMATHYECKOH  TPOBEPKON); B)
KOMIUIEKT TeMaTHYECKHX KOHTPOJIBHBIX
pabot; T) BUPTyalbHBIEC JTa0OpPaTOPHBIE
paborer; nm) Bapmant KUM EID.
Comepxanne DOP  coorBercTByeT
tpeboBarmsiMm OI'OC COO u @OII
COO ¢ yueroM  (enepaabHON
nporpamMmbl BocrimTanus 1 Konnenmmn
mperomaBanus  xumud.  OtOéop U
TIOCIIEI0BATEIEHOCTh H3Yy4eHUS
MaTepHaia CoZlepKaHuUs
COOTBETCTBYIOT (enepanbHOi paboueit
nporpamme OCHOBHOTO obuiero

00O "®wuzuxoH JIad"

11

4




obpa3oBanus mnpeaMera "buomorus"
(yriyOneHHBIH ypOBEHB)

Buonorus

Buonorus. 10-11 xmace. YrinyOneHHBINH
ypoBeHb. 14 Mmoayneit

OI'BHY «MHCTUTYT
COJIEPKAHUSA U METOZIOB
o0yuenus umenu B. C.
JlenneBa»

10-11




[IpoBepsiemMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTenbHOI mporpammel (10 krace)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble MpeIMETHBIE PE3YIIbTATHl OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
IPOTPaMMBI CPEeTHETO 00IIero 0Opa3oBaHus

1

ChopMUpOBaHHOCTh 3HAHWUH O MECTE M POJIM OMOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHBI
MHpa ¥ HAy4yHOTO MHUPOBO33pEHUS; O BKJIAJAE POCCHUICKUX MU 3apYOEKHBIX YUEHBIX-
O0MOJOroB B pa3BUTUE OHOJIOTHH; (QYHKIMOHATHLHOW TPAMOTHOCTH 4YeJIOBEKa JIJIs
pelIeHNs KU3HEHHBIX 3a7a4

YMeHue packpeiBaTh COACPKAHHE OHOJOTHYECKHX TEPMUHOB W TIOHATHH: KH3HB,
KJIETKa, OpraHu3M; MeTa0om3M (0OMEH BEIIECTB U MPEBpAIICHUE YHEPIHH), TOMEOCTa3
(camoperynsius), YpOBHEBas OpraHW3alds KUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(pempoaykimsi), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE

YMmenue uznarate OMOJOrHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAas),
3akoHbl (. Mennens, T. Moprana, H.W. BaBunoBa) u yueHnus (o0 ImeHTpax
MHOT000pa3usi ¥ MPOUCXOXKACHUS KylbTypHbIX pactenuid H.W. BaBunosa), onpenensts
IPaHULbI UX TPUMEHUMOCTHU K KUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMU HAYIHOTO MO3HAHMS B Onojioruu (HaOII0IeHUE U OTTMCaHUE
JKUBBIX CHCTEM, TPOIIECCOB W SBJICHHWM, OpraHU3allds U MPOBEJICHUE OMOJIOTHYECKOTO
OKCIIEPUMEHTA,  BBIIBIDKCHHE  THUIOTE3bl;  BBISIBJICHHUE  3aBHCHMOCTH  MEXIY
HCCIeAYEMbIMU BEJTMYMHAMU, O0BSICHEHHE TIOJyYCHHBIX PE3YJIbTATOB, UCTIOIb30BaHHBIX
Hay4HBIX TIOHSATHN, TEOPHH W 3aKOHOB; YMEHHE JiejaTh BBIBOJbI HAa OCHOBAHUH
TOJTyYCHHBIX PE3YJIbTATOB)

YMeHue BbIIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U DYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOCHHOCTH IPOIECCOB OOMEHa
BEIIECTB M IMPEBpPALCHHUS SHEPruu B KIETKe, (OTOCHUHTE3a, IJIACTUYECKOTO H
SHEPreTHYecKoro OOMEHa, XEeMOCHHTe3a, MHTO3a, Melo3a, OIUIOJIOTBOPEHHUS,
Pa3MHOKEHHUSI, UHAUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3)

YMeHue npuMeHATh MOJIy4eHHBIE 3HAHUS A1 00bACHEHUSI OMOJOTHYECKUX IIPOLIECCOB U
SIBJICHUM, JUIA TPUHSATUS MPAKTHUECKUX PEUICHUI B MOBCEAHEBHOM JXU3HU B IEINAX
obecrieueHrss 0O€30MaCHOCTH CBOEr0 3/I0POBbS U 3I0POBbsl OKpPYXKAIOLIUX JIIOJIEH,
coONrofieHUsT HOPM TPAaMOTHOTO TMOBEACHHUS B OKpYXKawIled MPUPOTHON cpene;
MMOHMUMAaHHe HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN COBPEMEHHOW OHOJIOTUU H
OMOTEXHOJOTHH IS pallHOHATIBHOTO MPUPOI0TIONH30BaAHUS

YmMmenue peuiatb 3JIEMCHTAPHBIC TCHETUYCCKUC 3aJld4dd Ha MOHO- W [OUr I/I6pI/II[HOC
CKpCUIMBAHUEC, CHCINICHHOC HACICAOBAHUC, COCTABJIATb CXCMbI MOHOFI/I6pI/I,[[HOFO
CKpCUIUBAaHUA U TPCACKA3aHUS HACIICAOBAHUS TPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJIHATH 1a00paTOpHbIE U MPAaKTUYECKUE PaboThl, COOMI0AATh MpaBUia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYIOBAHUEM

YMmenue KPUTHYCCKHU OLUCHUBATL U MHTCPHPCTUPOBATH HH(bOpMaHHIO OHOJIOrHYECKOTO
COZCPpIKaHMs, BKIIFOYAIOIYIO IMICCBAOHAYYHBIC 3HAHUSA U3 PA3JIMUYHBIX UCTOYHUKOB (CMI/I,




Hay4HO-TIOMYJISIPHBIE MaTEpPHaJIbl); STUYECKUE ACTIEKThI COBPEMEHHBIX MCCIICIOBAHUN B
OMOJIOTUH, MEAUIMHE, OUOTEXHOJIOTUH
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VMeHue cosgaBaTh COOCTBEHHBIE IIMCBMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mas
OMOIOTHYECKYI0 MH(OPMAIMIO M3 HECKOJBKUX HCTOYHHMKOB, TPAMOTHO HCIOJIB30BATh
MOHATUHHBIN anmapat OUoJOTHH

[IpoBepsiemble arieMenThI conepkanus (10 kmacc)

Kon

[IpoBepsieMblii SIEMEHT COJIEPHKAHUS

buonorus kak Hayka

1.1

buonorus - Hayka o xuBoit nmpupoje. Ponas Guonoruu B GopMupoBaHUN COBPEMEHHOM
Hay4YHOU KapTUHBI Mupa. CucreMa OMOJIOTHYECKUX HAYK

1.2

Metonpl MO3HAaHUS JKMBOW MpHUPOAbI (HAOMIOJEHUE, SKCIEPUMEHT, OIMCAHMUE,
u3MepeHue, Kiaccupukays, MoAeIUpoOBaHUE, CTaTUCTHUECKass 00pab0TKa JTaHHbBIX)

JKuBrle cucTeMBI 1 UX opraHu3anus

2.1

XKusble cucrembl (OmocucTeMbl) Kak MpeaMeT u3zydeHus Ouonoruu. CBoicTBa
OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU opraHM3anMd  OMOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKUM, KJICTOYHBIMH,
OpraHU3MEHHBIN, TOMY/ISIIMOHHO-BUIOBOM, SKOCHCTEMHBINH, OMOCEpHBIN

XHUMHUYECKUH COCTaB M CTPOCHUE KIETKHU

3.1

XUMUYECKUH  COCTaB  KJIETKH. XHUMHYECKHE  DJIEMEHTBI:  MaKpOJIEMEHTHI,
MHKpPO3JIeMEHThI. Boga u MuHepanbHbie BemecTBa. DYHKIIMU BOJIBI 1 MUHEPATbHBIX
BelecTB B kKieTke. [Togaepkanne ocMOTHYECKOTO Oananca

3.2

benku. CoctaB u cTpoeHHe O€lIKOB. AMHMHOKHCIOTBI - MOHOMEpPHI OEJKOB.
He3ameHuMble ¥ 3aMEHUMbIC aMUHOKHCIOTHI. AMHMHOKHCIIOTHBIH COCTaB. YPOBHHU
CTPYKTYpBI OCITIKOBOM MOJICKYJbI (TIEpBUYHAS, BTOPHUYHASI, TPETUYHAS U YSTBEPTHYHAS
CTPYKTYpa). XUMHUYECKHE CBOMCTBA OeKOB. bruonornvyeckue GyHKIUHU OEIKOB.
depMeHTHI - Onosoruueckue karanuzatopel. CTpoeHne pepMeHTa: aKTUBHBIA LEHTP,
cyOoctpatHas cneruduunocts. Kopepmentsl. Burtamuubl. Otianuus (epMeHTOB OT
HEOPraHUYeCKUX KaTalln3aToOPOB

3.3

VYraeBojpl: MOHOcaxapuibl (TJ0Ko3a, pubo3a U JAe30Kcupub03a), aUcaxapuibl
(caxapo3a, Jakro3a) ¥ MOJHCaxapuabl (KpaxMall, TJHMKOTEH, IEJUII0JI03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jiunuapl: TpUrMuepuabl, crepouabl, dochomunuasl. ['napoduisHO-ruapodoOHbIe
cBoiictBa. buonornueckue ¢yHkiuM aunuaoB. CpaBHEHHE YIJIEBOAOB, OCJIKOB H
JIMMHJIOB KaK UCTOYHUKOB SHEPTUU

34

Hyxneunnoseie kucnotsl: JJHK u PHK. HykneoTuasl - MOHOMEpPBI HYKIEMHOBBIX
kuciot. Crpoenue u gynkuuu JJHK. Crpoenune u pynxkuun PHK. AT®: crpoenue u

GbyHKITII

3.5

]_II/ITOJ]OFI/UI - HayKa O KJICTKC. Knerounas TCOpUL. MeTtoapl N3Y4YCHHS KIICTOK




3.6

Knerka kak memoctHas >xuBas cuctema. OOmme NpPU3HAKK KICTOK: 3aMKHYTas
HapyxHas MmeMOpana, moJsiekynbl JJHK kak reneTnueckuii anmapar, cUCTeMa CHHTE3a
Oenka

3.7

Tumbl KIETOK: SyKapHOTHUYECKass W mpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
NpOKapHOTHUECKOW  kieTkd.  KilerouHas — creHka — OakTepuil. Crpoenue
9yKapuoTH4eCKON KJIeTKU. OCHOBHBIE OTINYUS PACTUTEIbHON, )KUBOTHOM M TPpUOHON
KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK - KJIETOYHAsI CTEHKA, INIMKOKAJIUKC, UX (PyHKIUU.
[Tnazmatudeckass MmeMOpaHa, ee cBoicTBa M (PyHKIMH. L{uToIazmMa U ee OpraHouIbI.
OnnomeMOpaHHBIE OPraHOMIBI KIETKH: dHAoIuIazMatndeckas cerb (JIIC), ammapar
lonpmxu, nu3ocombl. [lonyaBTOHOMHBIE OpraHouIbl KJIETKH: MHUTOXOHIPUH,
miactTuabl.  [IpoucxokaeHue MUTOXOHAPUM W IUIACTHA. Buael  miacTu.
HememOpanHbie oOpraHouabl KIETKHA: pUOOCOMBI, KIETOUHBIM IEHTp, PECHUYKH,
KIyTuk. OyHKIIMM OpraHOUIOB KJIETKHU. BriroueHus
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SAnpo - perynsatopHblii 1eHTp KieTku. CrpoeHue sapa: saepHas o000JI04Ka,
KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpancnopT BemECTB B KIIETKE

)KI/ISH@)I@SITGJ'IBHOCTB KIJICTKH1

4.1

O6meHn BemiecTB, WIM MeTa0ONM3M. AccUMWIALUA (TJIaCTUUECKUH OOMEH) U
TUCCUMUIISANINAS  (PHEPTeTUYECKH OOMEH) - JBE CTOPOHBI EIUHOTO Ipolecca
Metabonm3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIM H rerepoTpodHbii. Poib
(bepMeHTOB B 0OMEHE BEIIECTB M MMPEBPAIICHUH YHEPTUHU B KIIETKE

4.2

®dotocunre3. CpetoBas M TeMHOBas ¢a3bl (orocuHTe3a. Peakmuu (orocuHTE3a.
OddextuBHOCTH GoTOCHHTE3a. 3HadeHHE (OTOCHHTE3a IS JKM3HM Ha 3emie.
Bnusnue ycnmoBuit cpenbl Ha  (OTOCMHTE3 M CHOCOObI  TOBBIIICHHUS — €ro
MPOJIYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUU.

XeMmocuHTe3. XeMOCHHTE3UupyIolre 0akTepru. 3HaUeHHe XeMOCUHTEe3a JUIsl )KU3HU Ha
3emie

4.3

DHepreTuyeckuii OOMEH B KIETKe. PaciueryieHue BeIIeCTB, BBIACICHHE |
AKKyMYJIMPOBAaHUE SHEPTUH B KIETKE. DTalbl SHEPreTHYecKoro oOMeHa. [ MKomm3.
bpoxenne u ero Buapl. KuciaopomHoe OKHCICHHE, WIM KJIETOYHOE JIbIXaHHUE.
D¢ dexTUBHOCTH SHEPreTHIecKoro ooMeHa

4.4

Peakiun matpuunoro cunte3a. I'enHermueckas mHdopmanus u JIHK. Peanuzarnus
FeHEeTHYCCKOM HuHPOpMAaMM B KJIETKe. [ ©HEeTMYeCKH KOJ M €ro CBOMWCTBA.
Tpanckpunius - Marpuunbli cuHTe3 PHK. Tpancmsamus - OwocuHTe3 Oerka.
KomupoBanue amuHokucnot. Poss pubocoM B 6nocuHTe3e O6enka

4.5

Hexnerounsle ¢opmbl xu3HM - Bupycbl. HMcropus otkpbiTHs Bupycos ([I.U.
WBanoBckuii). OCOOCHHOCTM  CTPOEHUST M JKM3HEIESITEIbHOCTH  BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U YEIOBEKA, BBI3BIBAEMbBIC BUPYCAMHU.
Bupyc nmmynoznedunuta yenoseka (BUY) - Bo3Oymutens CIIM/a. IIpodunakruka
pacrpocTpaHeHHsl BUPYCHBIX 3a00J1eBaHUN

Pa3zMmHokeHue 1 HHAWBUAYAJIBHOC PA3BUTHUC OPraHU3MOB

5.1

Knerounslil nuki, wiu *KU3HEHHBIM 1K KieTku. MHTepdaza u mutos. Ilpoueccsl,
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npoTtekaromue B uHTepdaze. Permmkanus - peakuus marpuuHoro cuatesa JIHK.
CrpoeHrne XpoMOCOM. XpPOMOCOMHBIM Habop - KapuoTwm. JIUTIOMAHBIA U
TalIOWIHBI  XpOMOCOMHBIE Ha0Opel. Xpomaruiwl. l[luTomormueckue OCHOBBI
Pa3MHOKEHUS U UHIMBUAYAJIbHOTO Pa3BUTUS OPraHU3MOB.

Henenue knetku - muro3. Cragum muto3a. llpouecchl, mpoucxoasiue Ha pa3HbIX
CTaJusAX MUTO3a. BHOJIOrMYECKUI CMBICT MUTO3a

5.2

@opMBl pa3sMHOKEHUS OpPraHM3MOB: Oecronoe W moJsioBoe. Buasl Oecronoro
pPa3MHOXXEHMSI:  JIEJICHHME HAJBOE, II0YKOBAaHME OJHO- U  MHOTOKJIETOYHBIX,
copooOpa3oBaHue, BETeTaTUBHOE pa3MHOKEHHE. VICKYCCTBEHHOE KIOHHPOBAHUE
OpraHU3MOB, €r0 3HaYEHHE JUIsl CEIEKIUU
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[TonoBoe pazMHOXKEHHE, €T0 OTIINYHNS OT OECIOIOrO.
Meiioz. Craguu metiosa. [Iporeccsl, mpoucxoasdiiye Ha cTaausx Meiosa. [loBenenue
xpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbIC U 3HAYEHU E MEH03a
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l'ameTtorene3 - mporecc oOpa3oBaHMs TOJIOBBIX KJIETOK Y JKHUBOTHBIX. [lojoBbie
JKEJIE3bl. CEMCHHHUKN U ANYHUKUN. O6p330BaHI/Ie " Pa3BUTHUC IOJIOBBIX KJIETOK - TaMET
(cmepmato3oun, SMIEKIETKA) - crepMaToreHes u ooreHe3. OCoOEHHOCTH CTPOEHUS
SIMIEKJIETOK U criepMaTo30u0B. OmtonorBopenue. [laprenorenes

5.5

NunuBuayanpHOe pa3BuTHE (OHTOTEHE3). OMOPHOHAIEHOE pa3BUTHE (dMOpHOTEHE3).
Oranbl SMOPUOHAIBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHUE,
racTpyJssmus, OpraHOTeHE3. [TocTamOproHanbpHOE pa3BuUTHE. Turnbl
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MPSAMOE, HENpsAMoe (JMUMHOYHOE). BiusHue cpeabl
Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CTIOCOOHBIE BBI3bIBATh BPOK/IECHHBIE YPOJICTBA.
Poct u pazsutue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHUS: CTPOCHHE CEMEHH,
CTaJluu Pa3BUTHUS

HaCJ'IeI[CTBeHHOCTI) U USMCHYMBOCTH OPraHu3MOB

6.1

[Ipenver u 3amaum reHetuku. Mcropus pa3BuTus reHeTuku. Bkiag poccuiickux u
3apyO0eKHBIX YUCHBIX B Pa3BUTHE T'€HETUKH. MeTo/Ibl TeHEeTUKU (THOPHUI0IOTHUECKUH,
LUUTOTEHETUYECKHU,  MOJIEKYJISIpHO-TeHeTudeckuii).  OCHOBHBIE  I'€HETHYECKUE
nouHsATHs. ['eHeTHuueckas CMUMBOJIMKA, UCIOJIb3yeMasi B CXeMax CKpelIMBaHUN

6.2

3aKOHOMEPHOCTH  HACJICJIOBAaHMS TPU3HAKOB, yCcTaHOBJcHHBIe [. MeHnenem.
MoHOTrHOpHIHOE CKPEIUBAHKUE. 3aKOH €IMHO00pa3us THOPUJIOB TIEPBOTO MTOKOJICHUS.
[IpaBuso mgoMUHHUpOBaHUA. 3aKOH pacHICIUICHUS NPH3HAKOB. [HMIOTe3a YHUCTOTHI
ramert. [1oJIHOE ¥ HEMOJIHOE JOMHUHHPOBAHHE.

JluruOpuaHOoe CKpeIIMBaHWE. 3aKOH HE3aBUCHMOIO HAcCJICIOBAHUS IPU3HAKOB.
[{uToreHeTM4eckue OCHOBBI  JIMTHOPUIHOTO  CKPCIIMBaHUS.  AHaJIM3UpYHOIIce
ckpenrBanue. Vcrmonb30BaHNe aHAIM3MPYIONIETO CKPEIIUBAHUS JIUIS ONPEICIICHHUSI
FeHOTHIIa 0cO0H

6.3

CHGHHCHHOC HaCJICAOBAHUC IIPU3HAKOB. PaGora T. MopraHa o CHCIICHHOMY
HaCJICJOBAaHHUIO T'CHOB. HapymeHHe CHCIJICHHA TCHOB B PE3YJIbTATC KPOCCHUHI'OBEPA.
XpOMOCOMHaSI TCOpHUA HACICACTBCHHOCTH. I'enetndeckue KapThlI.

I'enetnka moia. XpOMOCOMHOC ONPCACIICHUC TI0JIA. AYTOCOMBI n TIOJIOBBIC
XpOMOCOMBI. I'oMorameTHpie © TeTCPOraMETHBIC  OPraHU3MBbI. HacnegoBanue
MPHU3HAKOB, CHCIUVICHHBIX C ITOJIOM

6.4

HM3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacleACTBeHHas. Poib
Cpcabl B HEHACJIEICTBEHHON HM3MEHYHBOCTH. XapaKTepI/ICTI/IKa MO,[[PI(I)HK&I.IHOHHOIZ




M3MEHYUBOCTH. BapuanuoHHbIli psiag M BapuanMoHHas Kpusas. Hopma peakuuu
npusHaka. KoyimuecTBeHHbIE M KauyeCTBEHHBIE IPU3HAKM M UX HOPMa pPEaKLMH.
CpoiicTBa MOIU(DUKANIMOHHOW U3MEHUYNBOCTH

6.5

HacnencTBeHHas, WJIM  TCHOTHNWYECKas, W3MEHYMBOCTb.  KoMOMHaTHBHas
M3MEHYHMBOCTh. Meii03 1 TOJI0BOI MpoIecc - 0CHOBa KOMOMHATUBHON M3MEHYHUBOCTH.
MyrannoHHasi W3MEHYMBOCTh. Kiaccudukanuss MyTanuid: TeHHbIE XpPOMOCOMHBIE,
reHoMHbple. Yacrora W npuuMHbl MyTrauui. MyrareHHble (akTopbl. 3aKoH
TOMOJIOTHYECKHX PSI0B B HacleACTBeHHOM n3menunBocty H.M. BaBuiiosa

6.6

I'enetuka uvenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
TCHCAIOTUYCCKHI, OJIN3HELIOBBIN, IIUTOTCHETUICCKHUM, OMOXUMHYECKHA,
MOJIEKYJIApHO-TeHeTHYeCKuii. COBPEMEHHOE OTPEIEIICHHE TEHOTHIIA: TTOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TI'E€HOTUNHMPOBAaHME, B TOM 4uucie ¢ nomoupro III[P-anamu3sa.
HacnenctBennsle  3a0ojieBaHMsA  YeENOBEKA: TeHHBIE  OO0JE€3HH, OOJE3HH C
HaCJIEACTBEHHOM MPEAPaCIIONOKEHHOCThI0, XpPOMOCOMHBIE 0o0Jie3HU. CoMaTHYeCKUe 1
reHepaTHBHbIE MyTanuH. [IpUHIMIBI 370pOBOTO 00pas3a KWU3HH, JIUATHOCTHKU,
NpOQUIAKTUKM W JIEUEHUS TEHETHYeCKUX OoJsie3HeW. Meauko-reHeTnueckoe
KOHCYJIbTHPOBaHHE. 3HAYCHHUE MEAWIIMHCKOW TEHETUKH B TMPEJOTBPAIICHUA U
JICYUSHUH TCHETHYCCKHUX 3a00JICBaHMI YeIIOBEKa

Cenexust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuys Kak HayKa M MIpOLECC. 3apOKJICHUE CEJIEKIMH M JTOMECTUKALMSA. YUYEHHE
H.N. BaBuioBa o meHTpax MpOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTEHUH.
[{eHTpBI NPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COPT, MOPOJa, ITAMM

7.2

CoBpeMeHHBIC METObI CeJeKIMH. MacCCOBBIM W HMHIWBUAYyAIbHBIM OTOOPHI B
CEJIEKIIMM pacTeHU ¢ KUBOTHBIX. OIlleHKa 3KcTephepa. bIM3KopoaCcTBEHHOE
ckpenuBanue - uHOpuAWHr. Yucrtas nuHug. CKpenMBaHWE YHUCTBIX JHHUM.
I'erepo3uc, wiu rubpuanas cuia. HepoicTBeHHOE CKpelMBaHHE - ayTOPUIMHT.
Otnanennas rubpuauzanusi U ee ycnexu. MckyccTBeHHBIH MyTareHes3 W MOJydeHHe
MOJUIIIOUOB. JlocTHKeHHsI CeNIeKIIUU PacTEeHUI, dKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexnonorus kak oTpacib MPOU3BOJCTBA. |'€HHAs WMHXKEHepus. DTalbl CO3JaHUS
pekomOunantHo JIHK wu Tpancrennsix opranu3moB. KierouHass HWH)KCHEpHS.
Knerounsie kynbTypbl. MUKpOKIOHAIbHOE pa3MHOXKEHHE pacTeHuil. KionupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEIbCKOXO3UCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE U
strueckue mpodnemsl. MO - reHeTnyecku MOIUGUITUPOBAHHBIE OPTaHU3MBI

[IpoBepsieMbie TpeboOBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHOI mporpammsbl 11 kinacca

Kon

HpOBepHeMLIe MMPEAMETHBIC PC3YJIbTAThl OCBOCHU A OCHOBHOM O6p330BaTCJ'ILHOI71

IIpOBEPSAEMOTO IIporpaMmal CpE€aHECTO O6I_I_ICFO 06pa30BaHI/I$I

pe3ynbTaTa

1

ChopMupoBaHHOCTh 3HAHUM O MecTe W poJiu OMOJIOTHU B CHUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOIMM; (PYHKIHOHATBHOM
I'PaMOTHOCTH YEJIOBEKA JUTSl pellieH sl )KU3HEHHBIX 3a/1a4
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YMeHHe pacKpbIBaTh COJIEp:KaHUE OMOJOTMYECKUX TEPMHUHOB U TOHSATUM: BH,
MOTMYJSAMS, TeHO(OH I, BOJIIOLUS, IBUXKYIIHE CHIBI ((aKTOpHI) SBOJIOLNUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUJI000pa30BaHKE, IKOJIOTUIECKHE (haKTOPBI,
3KOCHUCTEMA, MPOAYLUCHTHI, KOHCYMCHTHI, PECAYLCHTEI, nenu IIUTaHUuA,
IKOJIOTHYECKas MUpaMuia, OuoTreoreHos, onocdepa

YMenue uznaratb OMoI0rudecKkrue Teopun (3BosroiinonHas treopus Y. lapsuna,
CHUHTCTHYCCKAaA TCOpHA BBOJIIOIII/II/I), 3aKOHBbI n 3aKOHOMCPHOCTH
(3apoapimeBoro cxoactBa K.M. bapa, uepenoBanus riiaBHBIX HampaBiICHUN U
nyrer sBosrori A.H. CeseprioBa, yduenust o ouocthepe B.M. Bepranckoro),
ONPpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K )KUBBIM CUCTCMaM

YMeHue BIajeTh METOJaMU HAYYHOTO TMO3HAHMs B OMoJioruu (HAOIIOJCHUE U
OTIMCaHUE KUBBIX CHCTEM, MPOIIECCOB M SIBJICHUMN; OpraHu3aIis U MPOBEICHNE
OMOJIOTUUECKOTO  DKCIMEPUMEHTA, BBIJABI)KCHHUE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIEAyeMBbIMH BEITUYMHAMH, OOBSICHEHHE TOJTYyYE€HHBIX
pe3ynbTaTOB, UCTIOIB30BAHHBIX HAYYHBIX MOHITHI, TEOPUI U 3aKOHOB;, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHHH MOJTYYEHHBIX PE3YJIHTATOB)

VYMeHme BBIJICIIATE CYHICCTBCHHBIC TIPU3HAKKU CTPOCHHUA OMOJIOTHYECKUX
O0OBEKTOB: BHUJOB, MOMYJISLUN, TMPOAYLIEHTOB, KOHCYMEHTOB, DPEIYyLIEHTOB,
OMOTEOIICHO30B M DKOCHUCTEM; OCOOCHHOCTH IPOIECCOB HACIIEICTBEHHOM
W3MEHUYUBOCTH, €CTECTBEHHOTO ot0opa, BUJI000pa3oBaHu,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB, ACHUCTBUS JKOJIOTHYECKHX (DaKTOpOB Ha
OpraHu3Mbl, TII€CPEHOCA BCEIICCTB W IIOTOKAa OJOHCPruM B OKOCHUCTEMAX,
AQHTPOTIOTEHHBIX M3MEHEHHWH B DKOCHCTEMax CBOCH MECTHOCTH, KPYroBOpPOTa
BEIIIECTB M OMOTCOXUMUYECKUX ITUKIIOB B OHocdepe

YMeHue NpUMEHSTh MOJyY€HHBbIE 3HAHUA A OOBSICHEHHS OMOJIOTHYECKHX
MPOLECCOB U ABJICHUH, JJISl IPUHSITHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM
KU3HU B LEsIX oOecriedyeHusi O€30MacCHOCTU CBOETO 3/I0POBbS M 310POBbA
OKPY)KAIOIIUX JIIoJIeH, COOJIOACHHS HOPM TPaMOTHOTO TOBEIACHHUS B
OKpYKarolllel MPUPOAHON Cpelie; MOHUMaHue HEOOXOAUMOCTH HCIOIb30BaHUS
JOCTHKEHUI COBPEMEHHOM ouosoruu TUIs paIoHaIBLHOTO
MIPUPOIOTIOIBE30BAHUS

VYmenune peatb 3JIEMCHTAPHBIC OnojorHyecKue 3aJa4yu, COCTaBJIATH CXCMbI
IIEpeHOCa BCIICCTB U DHEPIUH B SKOCUCTEMAX (LICHI/I HI/ITaHI/ISI)

YMeHue BBINONHATH JabOpaTopHble U MpakTHUECKue padoThl, COONI0IATh
MpaBuIIa Mpu padboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHUECKH OICHMBAaTh M HHTEPIPETHUPOBATH UHGOPMAIUIO
OMOJIOTUYECKOTO COJECpPXKAHUS, BKIIOYAIONIYIO TIICEBJIOHAYYHBIE 3HAHUS W3
pa3nuuHbIX ~ uUcTOoyHMKOB  (CMU,  HaydyHO-momyssipHble  MaTepHalbl);
paccMaTpuBaTh IJ100aJbHBIE JKOJIOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH,
(bopMUpPOBaTh MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO
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Kon

[IpoBepsieMblii 37EMEHT COAEpKAHUS

DBOJIFOLIMOHHAS OUOJIOTUsA

1.1

DOBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHHL.

CBuzetenbcTBa 3BOTIONUH. [laneoHTONIOrHYECKHE: MOCIEeI0BATENIbHOCTD MOSBICHUS
BHJIOB B ITAJICOHTOJIOTHYECKOH JIETOTIHCH, TIepeXxoaHble (hopMbl. broreorpaduyeckue:
CXOJICTBO M pasznuuue (ayH u ¢uiop MaTEpUKOB U OCTPOBOB. IMOPHOJIOTHUECKHE:
CXOACTBA M pPa3invuusd 3M6pI/IOHOB Pa3sHbIX BHUAOB IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-
AHATOMUYCCKHEC: T'OMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBI.
MonexkynsipHO-OMOXUMUYECKHE:  CXOJICTBO MEXaHHM3MOB  HACJIEACTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MTyTEeH Y BCEX OPraHU3MOB

1.2

OpomonmonHas teopus Y. [lapsuna. Ilpeanochliku BO3HMKHOBEHHUS JapBHHHM3MA.
JIBUoKyIiMe Cuibl 3BOJIONMU BUIOB 1O JlapBuHY (M30BITOUHOE Pa3MHOKEHHE IpPU
OTPAaHWYEHHOCTH  PECYpPCOB,  HEONpeNIeJeHHAs  HM3MEHUMBOCTh, Ooppba  3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN OTOOP)

1.3

Cunrernueckass Tteopust HBomounn (CTD) W OCHOBHbIE €€  TOJIOKEHUS.
MukposBontonus. [Tonmynamus kak eIMHUIA BUAA U BOJIOLUHI

1.4

JiBuxkymue cuiibl (hakTophl) IBOJIIOLMK BUJIOB B Mpupojie. MyTalmoHHbIN Mpolecc u
KOMOMHATHBHAsI ©3MEHUYUBOCTL. [lonmynsiuoHHble BOJHBI U Jipeiid reHos. M3onsauus u
murpanusa. EcrecTBeHHBIH 0TOOp - HampaBislOIIUNA (pakTop 3BOMIONUH. DOpMbI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocobneHHOCT, ~ OpPraHM3MOB  Kak  pe3yapTaT  dBojdtonuu.  [lpumepst
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMOpPG 036l U UINOATATITAITIH.

Bun u Bumoo6paszoBanme. Kputepunm Buma. OcHOBHBIE (OPMBI BHA000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHIecKoe

1.5

MaKpOBBOJ'IIOHI/IH. (-DOpMBI OBOJIFOLIN U (bHHeTH‘leCKaH, JUBCPIrCcHTHAA, KOHBECPICHTHAA,
ImapajjicibHasi. HeO6paTI/IMOCTI) SBOJIFOIINH

Bo3HukHOBEHME 1 Pa3BUTHUE XXM3HU HA 3emie

2.1

JloHaydHble  TPEACTABICHUS O  3apOXKICHUM KU3HU. HaydHble rumortesbl
BO3HUKHOBCHHMS )KU3HU Ha 3emiie: abMoreHe3 v maHCIepMust. XUMHIeCcKash SBOJTIOIIHS.
DKCIEpUMEHTAIILHOE TOJATBEPKJICHHUE XMMHYECKOW 3BoJIIOIMK. HauyanbHble ATarbl
ounosornueckoit sBosronuu. I'unmoreza PHK-mupa. IlepBble KIeTKM U UX IBOJIOIHS.
PopMHPOBAHKUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emiie mo spam U nepuonaM. Karapxeil. Apxeilckas u
npoTepo3oickas 3pkl. [laneosolickas 3pa U ee meproIbl: KeMOPUHCKHI, OPIOBUKCKHM,
CUJIIyPUICKHM, IEBOHCKUM, KAMEHHOYIOJIbHBIM, NEpMCKUH. Me3030McKkas spa U ee
IIEPUOBL: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo30¥ickast spa U ee mepuoipl: MajieOreHOBBIM, HEOT€HOBBIN, aHTPOIOTE€HOBBIM.
XapakTepucTUKa KIIMMAaTa ¥ TeoJIOTHYeCKuX npoueccoB. OCHOBHBIE 3TAIbl SBOJIOLNH
pPacCTUTENBFHOTO W JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHUH H KUBOTHBIX.
[TosiBneHue, pacuBeT ¥ BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHnu4eCcKkoro Mupa KakK OTPAKCHUC OBOJJIIOIIHNH. OcHoBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

24

3BOJ’IIOI_II/I$I YCJIO0BCKaA. AHTpOHOJ’IOI‘I/I}I KaK Hayka. PazBurue Hpe,[[CTaBJ'ICHI/Iﬁ 0
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MIPOUCXOKACHUH YesloBeKa. MeTo 1bl n3ydeHus antpornoreHeza. CXoJaCcTBa U pa3inyuus
YyeJioBeKa U KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YEJIOBEKa.

HBwxymue cwibl ((aktopsl) aHTpororeHeza. HacnemcTBeHHass W3MEHYHMBOCTh H
ecTecTBeHHBIH 0TOOp. OOIIECTBeHHBIN 00pa3 >KU3HH, U3TOTOBJICHHUE OPYIUH TpyAa,
MBIIUICHHE, PEUb

2.5

OcHOBHBIE CTAJMM U BETBU 3BOJIIOLUHU YEJIOBEKA: aBCTPAIONUTEKU, YeI0BEK yMeblil,
Yenosek npsamoxonamuii, YesoBek HeanaepTanbCkuid, YenoBek pazymuslil. Haxonku
MCKOTIAEMBIX OCTAHKOB, BPEMs CYIIECTBOBaHHS, O00JACTh PacIpOCTpaHEHHs, 00beM
rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPyAUs

2.6

UYenoseueckue pacel. OcHOBHBIE OOJIBIIME pachl: €BporeouHasl (eBpaszuiickast),
Herpo-aBCcTpajouHas (3KBaTOpUaibHAsl), MOHTOJIOWHAs (a3UaTCKO-aMEepUKAHCKasl).
YepTel NpUCHOCOOIEHHOCTH TPEACTABUTENEH YEJIOBEUECKUX pac K YCIOBUSIM
CylecTBOBaHusA. ENMHCTBO yenoBedeckux pac. Kputuka pacuzma

OpranusMsl 1 OKpyXkarolas cpea

3.1

DKOJIOTHS KaK Hayka. 3aJjaud M pasliesbl SKOJOTMH. MeToabl HSKOJIOTHYECKUX
uccienoBaHui. JKojormueckoe MupoBos3peHue. Cpeapl 0OMTaHUS OPraHU3MOB:
BOJHasd, HA3€EMHO-BO3AyIITHAsA, IOUYBCHHAA, BHYTPHOPraHU3MCHHAA

3.2

DKOJIOTHYECKHUE (bakTopBbI. Knaccuduxanus 3KOJIOTUYECKHUX (bakTopoB:
abuoTuyeckre, OMOTUYECKHE U aHTPOIOreHHbIe. JleficTBue aKoIornueckux (pakropon
Ha OpraHU3Mbl

3.3

AOuoTtnueckue (PakTOphl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONMEPHOAU3M.
[Ipucnoco6neHns opranu3MoB K JCUCTBUIO a0MOTHYECKUX (aKkTOpoB. buonornyeckue
PUTMBI

34

buotnueckue ¢akropel. Bumbl OHOTHYECKHMX B3aWMOJICHCTBUNA: KOHKYPEHITHUS,
XMIIHUYECTBO,  MapasuTH3M, MYTyaldu3M, KOMMEHcaliu3M (HaxjieOHHYECTBO,
KBapTUPAHTCTBO), aMEHCaJIUu3M, HENTpaIn3M. 3HaueHue OMOTHYECKHUX
B3aUMO/ICHCTBUII 715 CYILIECTBOBAHUS OPraHU3MOB B PUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTUKH TIOITYJIALIUH. OCHOBHBIE TOKa3aTeIIN IMOITYJISALUN:
YHUCJICHHOCTh, IINIOTHOCTH, POXIAEMOCTb, CMCPTHOCTH, IIPUPOCT, MHI'PALU.
HI/IHaMI/IKa YU CJICHHOCTHU IOMYJIAINH U €€ PETYIIAIUA

COO6H_I€CTBEI H SKOJIOTHYCCKHUEC CUCTCMBI

CooOmectBo  opranu3mMoB - Ouoneno3. CrTpykTypbl OHOLIEHO3a: BHJIOBas,
MIPOCTPaHCTBEHHAA, Tpodudeckas (muiesas). Buab-nomuHanTsl. CBS3u B OMOIICHO3E

4.2

Okonornyeckue cucremsl (3kocuctemsl). IlonsaTre 06 skocucTeMe M GHOreoleHO3E.
QDYHKIMOHAIBHBIE  KOMIIOHEHTBI ~ JKOCHUCTEMBI:  IPOAYLIEHTBI,  KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BellecTB M HOTOK 3HEPTUU B 3KOcUcTeMe. Tpoduueckue
(mumeBble) ypoBHM 3KocucTeMbl. [lumeBble nenu u cetu. OCHOBHBIE MOKa3aTelH
HKOCHUCTEMBI: OHoMacca, NPORYKLHUSA. OKOJIOTMYECKHE MUPaMUIbl: MPOIYKIINH,
YHUCIEHHOCTH, Ouomacchl. CBOWCTBAa 3KOCHUCTEM: YCTOWYMBOCTb, CAMOPETYISALUA,
passutue. Cykueccust

4.3

[Ipupoanble 3KOCUCTEMBL. DKOCUCTEMBI O3€p M PEK. DKOCHUCTEMA XBOWHOIO WIIU
LIMPOKOJINCTBEHHOTO JIECa.
AHTPOTIOTEHHBIE YKOCUCTEMBI. ArposKocucTeMbl. YpOo3kocucteMsl. bronorndyeckoe
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1 XO35HCTBEHHOE 3HAYEHUE arpo’KOCUCTEM M YPOOIKOCHCTEM.
buopaznooOpazue  kak  ¢dakrop  ycroiiumBoctn  dKkocucreM. CoxpaHeHHe
OMOJIOTMYECKOT0 Pa3HOOOpasus Ha 3emIie

4.4 VYuenue B.W. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa Ouocdepsi.
XKusoe BemectBo u ero Qyakmuu. OcoOeHHOCTH Ouocdepsl Kak riI00aIbHOMN
I9KOCUCTeMBbl. [luHamMu4eckoe paBHOBecHWe U oOparHas cBsi3b B Oumocdepe.
KpyroBopoTs! BemecTB U OMOr€OXMMHUYECKUE LUKIBI 3JEMEHTOB (Yriepona, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIIH

4.5 UYenoseuectBo B Ouochepe 3emin. AHTpONOreHHbIE H3MEHEHHUsI B Ouocdepe.
I'moGanbHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa paIMOHAIIBHOTO YIPABIEHHS TIPUPOJIHBIMUA PECYPCAMH U MX HCIIOJIb30BaHHE.
JloctrkeHust OMOJIOTUN U OXpaHa IPUPO/Ib

[Iposepsiembie Ha EI'D no 6uonoruu TpeboBaHus
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEJIbHOM MpOrpaMmbl
cpemHero oOmero oopasoBaHus
Kon [TpoBepsieMbie TpeOOBaHUS K TIPEIMETHBIM pPe3yIbTaTaM OCBOEHHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNIbHOM MporpaMMbl CpeHEro 001iero oopazoBaHus
TpeOoBaHUS

ChopMHpOBAaHHOCT, 3HAHMK O MECTE€ M pOJU OHOJOTHH B CHCTEME
€CTeCTBEHHBIX HAayK, B (DOPMHUPOBAHMHM COBPEMEHHOH €CTECTBCHHOHAYYHOU
KapTHHBI MUPA, B TIO3HAHUHU 3aKOHOB MPHUPOJIBI M PEIICHUN JKU3HEHHO BayKHBIX
COLMABHO-ITHYECKUX, HKOHOMHUYECKHUX, IKOJIOTUIECKUX npooIeM
YeloBeUecTBa, a TaKkKe B PEHICHHW  BOMPOCOB  PAIMOHAIBLHOTO
MIPUPOJIOTIOIIE30BAHMS, B (DOPMUPOBAHUU IICHHOCTHOTO OTHOIICHHUS K MPHUPO/IE,
00IIeCTBY, YeJIOBEKY; O BKJIJe POCCUICKHIX U 3apyOSKHBIX YICHBIX - OMOJIOTOB
B pa3BUTHE OHOJIOTUU

Bnanenune cuctemMoil 3HaHHMIA 00 OCHOBHBIX METOJAaX HAYYHOTO TIO3HAHWSI,
UCIIONb3yeMbIX B OHOJIOTHYECKUX HCCICIOBAHUSAX JKUBBIX OOBEKTOB W
JKocucTeM (ONMHMCaHWe, W3MEpEHHe, MPOBEJeHUE HAOIIOJCHUN); crocodamMu
BBISIBJICHUS M OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPOJIC.

YMeHue BBIIBUraTh THUIOTE3bl, MPOBEPATh HMX  OAKCIEPUMEHTAJIbHBIMU
cpeactBamu, (GOpMYIHPYs II€Tb WCCICAOBAaHUS, aHAJIU3UPOBATh TOTy4CHHBIC
Pe3yJbTATHI U JCIaTh BBIBO/IBI.

BbIsiBIIeHHE 3aBUCHMMOCTH MEXKIY HCCIICAYEMbIMU BEIHMYUHAMHU, OOBSICHCHUE
MOJIy4CHHBIX PE3YJbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB C HCIOJb30BaHUEM
HAy4YHBIX TIOHATUN, TEOPHI U 3aKOHOB

YMeHue BhazeTb CHCTEMOW OHOJIOTMYECKMX 3HAHHMM, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAIOIIMe OHUOJIOTUYECKUE TEPMHMHBI M TOHATUSA (KHU3Hb, KIIETKa,
TKaHb, OPTraH, OpraHu3M, BUJ, HNOMYJSAM, dKOCHcTeMa, OuoleHo3, buocdepa;
MeTa0oJu3M, TOMEOCTa3, KIETOYHbI HMMMYHHMTET, OuocuHTe3 OeJka,
OMONOJMMEpPBI,  JUCKPETHOCTb, CAMOPEryJslus, CaMOBOCIPOM3BENIECHHE,
HaCJIeICTBEHHOCTh, U3MEHYMBOCTb, JHEPTr03aBUCUMOCTb, POCT U pa3BUTHE);

Oouonornyeckue Teopuu: kierouynas teopus T. LlIBanna, M. Ilneiinena, P.
BupxoBa; kinoHanbHO-cenekTuBHOro ummynurera I1. Opnux, .M. Meunukosa,
XpOMOCOMHasl Teopusl HacieAacTBeHHOCTH T. Moprana, 3aKOH 3apOJBIIIEBOIO
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cxozactea K. bapa, sBomtonimonnast teopust Y. JlapBuHa, CUHTETHYECKAs! TEOPUs
HBOJIIOLIUH, Teopusi aHTpororeneza Y. Jlapsuua; Teopus OuoreoneHoza B.H.
Cyxauea; yuenue H.J. BaBuioBa o ieHTpax MHOT0OOpasus ¥ MPOUCXOKICHUS
KyJIbTYpHbIX pacTeHuid, yueHue A.H. CeBepuoBa 0 MHyTsX U HalpaBJICHUAX
sposronny, yuenue B.M. Bepnanackoro - o 6uocdepe); 3akoHbI (eqMHO0Opa3us
IIOTOMKOB II€PBOTO IIOKOJIEHUS, PACUICIUIEHUS IMPU3HAKOB, HE3aBHCHUMOIO
HacyenoBaHus nNpu3HakoB ['. Menaens; CliemIeHHOTO Hacle10BaHus IPU3HAKOB
U HapyumeHus cremieHuss reHoB T. MopraHa; romMoJoru4eckux psjaoB B
HacliecTBeHHOW m3MeHunBocTn H.M. BaBuiioBa; reHETHYECKOTO PABHOBECHS
Jlx. Xapmu wu B. BaiinbGepra; 3apoasimeBoro cxojactBa K. bopa;
Oouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FAMET, KOMILJIEMEHTAPHOCTH);

npasuia (MuauMyma FO. JInOuxa, sK0J10ruueckoi nupaMuispl grces, OnomMacchl
U DHEpPIrun);

runoTe3sl (koareppatHor A.U. Onapuna, nepsudHoro oynbona [[x. XonaeiiHa,
mukpochep C. Dokca, pudbozuma T. Uek)

VYmenue peuiatb IMOHMCKOBBIC OHoJIOrN4ecKue 3aaa4y; BBIABJIATH IPUYUHHO-
CJICACTBCHHBIC CBA3M MCKIAY HCCICAYCMBIMU OMOJIOrNYECKUMU O6’I)CKTaMI/I,
mnmponeccaMmm M ABJICHUAMU, OCJIATh BBIBOJbI W IIPOTHO3bBI HAa OCHOBAHWUU
IMOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh TCHOTHIMYCCKUC CXEMbl CKPCIOWBAHUA [JIA Ppa3HbIX THIIOB
HacJI€aoBaHWA IIPU3HAKOB Yy OpPraHu3MoOB, COCTaBJIATbH CXEMBI IIEpPCHOCA
BCIICCTB U SHEPIrvHu B SKOCUCTEMAX (uerm IUTaHMUs, ITHIICBBIC CeTI/I)

YMeHHe YCTaHaBJIMBATh B3aUMOCBSI3H MEXAY CTPOCHHEM W (QYHKIHSMHU:
OpPraHOMIIOB, KIETOK pa3HbIX TKaHEH, OpraHaMM W CHCTEMaMH OpPTaHOB Y
pacTeHuii, )KUBOTHBIX W YEIIOBEKA; MEXy dTalaMi OOMEHa BEIIECTB; dTallaMH
KJIETOYHOTO IUKIa H JKU3HEHHBIX IIMKIOB OPraHU3MOB;  ATalaMu
SMOPHOHAIBHOTO Pa3BUTHS; TEHOTHNOM W (EeHOTUroM, (HEHOTUTIOM U
dakTopamMu cpeabl OOWTAHHS;, TMPOIECCAMH JBOJIONNHU; MBWKYIIUMHU CHJIAMHU
AHTPOIIOTeHE3a; KOMIIOHEHTAMH Pa3JINYHBIX 3KOCUCTEM U MPHUCIIOCOOICHUSIMH K
HUM OPraHU3MOB

YMeHHe BBIICNATh CYIECTBCHHBIC TPHU3HAKY:

CTPOCHHUSI BHUPYCOB, KJIETOK TMPOKAPHOT M DYKAPHOT; OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX ~ OpPTaHU3MOB, BHUJIOB, OHOTEOIICHO30B, 3KOCHUCTEM W
Ouocdepsl; CTPOCHUS OPraHOB W CHCTEM OPraHOB PACTCHUH, JXHUBOTHBIX,
YeJIOBEeKa; IMPOIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIIMX B OpraHu3Max
pacTeHuil, JKMBOTHBIX W 4YEJOBEKa, OWOJIOTHYECKUX IPOILECCOB: OOMEHa
BelecTB (MeTabonmu3M), MH(GOpPMAIIMU U TIPEBPAILICHUsS dHEPrUHu, OpOKCHHS,
aBTOTPOHOTO ¥  TreTepoTpOHOro THUIIOB MNUTaHHs, (OTOCHHTE3a H
XEMOCHHTE3a, MUTO33, Meiio3a, raMeToreHesa, IMOpHOTEeHE3a,
MOCTAIMOPHOHATBHOTO PAa3BUTHS, PAa3MHOKEHHS, WHIUBUAYAILHOTO Pa3BUTHUS
opranu3Ma (OHTOTEHe3a), B3aUMOJCHCTBHsS TEHOB, TeTepo3uca; IeHCTBUI
HCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIETO, IBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa; AIJIONIaTPUYECKOTO u CUMMATPUYECKOTO
BUJI000PA30BaHUS;, BIUSHUSA ABIKYIIUX CHJ OBOJIONMM Ha TEHO(MOH]
MOMYJISIIINK; TPUCTIOCOOIEHHOCTH OPTaHU3MOB K CpeJie 00UTaHus, YepeI0BaHus
HampaBJICHUH HBOJIOLMU; KPYroBOpOTa BEHIECTB M TMOTOKA DSHEPrUU B
IKOCUCTEMAX

C(bOpMI/IpOBaHHOCTB YMCHHA BBIACIATH CYHMICCTBCHHBIC IIPHU3HAKHW BUPYCOB,
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KJIETOK MPOKApHOT M OSYKAPHOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, BUJOB, OHMOT'€OIEHO30B M IKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BeHIECTB M NpPEBpalleHHs] SHEPruM B KIETKEe, (OTOCHHTE3A,
TUTACTUYECKOTO M HHEPreTHYEeCKOro oOMeHa, XeMOCHMHTE3a, MHTO3a, Meio03a,
OIUIOJOTBOPEHHSI, PA3BUTUS W PA3MHOXKCHHS, HHIUBUAYAJIBHOTO PAa3BUTHUSA
opranm3Ma (OHTOTE€He3a), OOpHOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO OTOOpA,
BHUJ000pa30BaHus, MPUCHOCOOIEHHOCTH OPraHM3MOB K Cpele OOHuTaHus,
BIIMSTHASI KOMIIOHEHTOB SKOCHCTEM, aHTPOTIOTEHHBIX H3MEHEHUH B SKOCHCTEMAX
CBOCH MECTHOCTH, KPyrOBOPOTa BELIECTB U MPEBPAIICHUS SJHEPTUH B OHochepe

YMeHue WCIOJb30BaTh COOTBETCTBYIOIIME apPTYMEHTHI, OWOJIOTHYECKYIO
TCPMHUHOJIOTUIO W CHMBOJIMKY [JIsI J0Ka3aTCJbCTBAa POACTBA OPraHU3MOB
Pa3HBIX CHCTCMATHUYCCKUX TPYIIL, B3aUMOCBA3HM OPraHu3MOB U CPCAbI
0o0WTaHMS; €IMHCTBA YEJIIOBEUECKUX Pac; HEOOXOIMMOCTH 30pOBOTO obOpasa
JKU3HH, COXpPaHCHHA pasH006pa3m[ BHUJOB MW DJOKOCHCTEM KaK YCIOBHUMA
COCYIIIECTBOBAHUS IIPUPOJIBI U YSIIOBEYECTBA

YMeHue KpUTHYECKH OLIEHWBATh MH(POPMAIMI0 OMOJIOTUYECKOTO COJAEp KAHMUS;
UHTEPIPETUPOBATh STUYECKHE aCHeKThl COBPEMEHHBIX HCCIEIOBaHUNA B
OMOJOTHHM,  MEOUIMHE, OMOTEeXHOJIOTMM;  paccMaTpuBaTh  TIJI0OalbHbIE
9KOJIOTMYECKHE TpoOJIeMbl COBPEMEHHOCTH, (hOPMHpOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3HIIHIO

[Tepeuennb 351eMEHTOB coziepxkanus, mpoBepsieMbix Ha EI'D
1o OuoJsoTun

Kon

[IpoBepsieMblii 37IEMEHT COEpKAHUS

buonorus xak HaykKa. JKuBple cUCTEMEI U X HU3YUYCHHUEC

1.1

CoBpemeHHast OnoJioTus - KOMIUIEKCHas Hayka. buosiornyeckue HayKu U U3ydaeMble
uMu  mpoOneMbl. @DyHAaMEHTalbHbIE, MPHUKIAJHBIE U TOUCKOBbIE Hay4yHbIE
UCCIIeIOBAaHUS B OUOJIOTHUH.

3HaueHue OuoJIOTUU B POPMHUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HaueHUe OMOJOTMM B MPAKTUUECKOMN
NEeSITEeNIHOCTH YeJIOBEKa: MEIUIIUHE, CETLCKOM X031 CTBE, TPOMBIIUICHHOCTH, OXpaHe
MIPUPOIbI

1.2

XKusble cucTeMbl Kak mnpeaMer usydeHus Ouosiornu. CBOWMCTBAa KUBBIX CHUCTEM:
€IMHCTBO XHUMHUYECKOIO COCTaBa, IUCKPETHOCTh M IIEJIOCTHOCTh, CIIO)KHOCTh M
YIOPSA0YCHHOCTh CTPYKTYDBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BE/ICHUE, PA3APAKUMOCTh, K3MEHUYUBOCTh, POCT M Pa3BUTHE.

YpOBHHM OpraHu3alvy >KUBBIX CHCTEM: MOJEKYJISPHBIN, KIETOYHBIA, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYJSIIMOHHO-BUOBOM, SKOCUCTEMHBIH (OMOTEOIIEHOTHYECKUNA),
ouoctepusiit. [Iporeccel, mpoucxoasiue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH
®uBOro. JKu3Hb Kak (hopMa CyIeCTBOBAHUS MAaTEPUHI

1.3

Metonet  Ouonormyeckoit Hayku. HaOmromeHue, u3MepeHHE, OKCIEPUMEHT,
cucreMartusaius, MeraaHanus. [loHsATHEe O 3aBUCMMOI U HE3aBUCUMOU MEPEMEHHOM.
[InanupoBanue sxcnepumenta. [loctaHoBka u npoBepka runore3. HyneBas rumnoresa.
[TonsiTre BEIOOPKHU U €€ JOCTOBEpHOCTh. Pa3bpoc B Ouonornueckux gaHHbIX. OTeHKa
JIOCTOBEPHOCTH TIOJIYUEHHBIX pe3yJabTaToOB. [IpHUUMHBI HCKaKEHHS pPE3yJIbTaTOB
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OKCIICPUMCHTA. IloHsTHE CTAaTUCTUYECKOTO TECTa

KiieTka kak Onosiornueckas cucrema

2.1

Knerka - cTpykTypHO-(QYHKUMOHATIbHAS €AWHUIA >KUBOTO. VICTOpUS OTKPBITHA
kinerku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M.
neiinen, P. Bupxo). OCHOBHbIE MOJIOKEHUSI COBPEMEHHON KJIETOYHON TEOPHUH.
MeTtoabl MOJEKYISIPHOW M KIETOYHOH OHOJIOTMH: MHKPOCKONHS, Xpomarorpadwus,
anekTpodope3, METOJ MEUYCHBIX aToMOB, IudepeHIIMaIbHOe CHTPU(YTUpPOBaHHE,
KYJIbTUBUPOBaHUE KIETOK

2.2

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIEeMEHThI. Bosa u ee
pOJIb KaK pacTBOPUTENs, peareHTa, ydacTUe€ B CTPYKTYpPUPOBAHHM KIIETKH,
Terioperyasauuu. MuHepaibHble BEleCcTBa KIETKH, UX Ouosioruueckas poiib. Poib
KAaTHOHOB M aHUOHOB B KJIETKE.

buonornueckue nomumepsl. benku. AMUHOKUCIOTHBIH cocTaB OenkoB. CTpyKTYyphl
0enkoBo MoJiekyinbl. [lepBuuHas cTpykTypa Oenka, menTuaHas cBsi3b. Bropuunas,
TpeTUYHasi, ueTBepTUYHass  CTpyKTypbl. Jlenarypanus. CBolicTBa  O€JKOB.
Knaccugukanus 6enkoB. buonornueckue GpyHKIMU OEIKOB.

VYrneBoapl. MoHOCaxapupl, AUCaxapyuabl, OJUTOCAXapuabl U morcaxapuapl. OOmmii
IUIaH CTPOEHUs M (PU3MKO-XMMUYECKHE CBONCTBA YrieBOAOB. buosornuyeckue
(GYHKIMM YTIIEBOJOB.

Jlununel. T'mapodunbHo-ruapodoOHble  cBoiictBa. Kilaccubukanus  Tunuaos.
Tpurmuuepuapl, ¢ochomunuasl, BOCKH, cTepousl. buonoruueckue (yHKIMH
munuaoB. OOmuye cBOHCTBAa OMOJOrMYECKMX MEMOpaH - TEKy4ecTh, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, MTOJIYTIPOHUIIAEMOCTb.

Hykneunosbie kuciotel. [JHK wu PHK. CrpoeHue HYKIEHHOBBIX KHCIOT.
Hyxneotuapl. [Mpunaiun kommiementapaoctu. [Ipasmno Yapradda. Crpykrypa JHK
- ABOiHas cmupaib. MectoHaxoxaeHue U Ouonormdeckue Gpynkumm JTHK. Bumbr
PHK. ®ynknuu PHK B kiertke.

Crpoenne Mogekyiasl AT®. Makpospruueckue cBs3u B Mojekyine ATO.
buonornueckne ¢ynkimu AT®. BoccraHoBleHHBIE NMEPEHOCUMKH, MX (DYHKIHH B
kietke. CekBenupoBanue JHK.

CrpykrypHas Ouosorusi: OuoxuMuueckrue u 6uodusnueckre ucciae0BaHus cocTaBa u
MIPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYI

2.3

Tunbr  knerok:  sykapuoTHyeckas M npokapuotuyeckas.  CTpyKTypHO-
(byHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuotuueckoil kierku. Kiietounas crteHka Oakrepuil M apxei.
OcoGeHHOCTH CTPOEHUs reTepoTpodHON U aBTOTPO(GHON MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 posib IPOKApPUOT B OHOLIEHO3aX.

Crtpoenre M (QYHKIHMOHUPOBAHME JyKapuOTHYeCKOM KieTku. IlmazmaTuueckas
MeMOpaHa (ria3manemma). CTpykTypa Iu1a3MaTthdeckoil MmemOpanbl. TpaHcnopT
BEIIECTB yepe3 IIa3MaTUYecKyl0o MeMOpaHy: maccuBHbIN (Iuddy3us, obieryeHHas
middy3us), axkTUBHBIM (NEpBUYHBII M BTOPUYHBIM AKTUBHBIM  TPaHCHOPT).
[Momynponunaemocts MemOpanbl. PaboTa HaTpHif-kaqueBOro Hacoca. DHAOLMTO3:
NUHOLUTO3, (aronuro3. Ok3omuTo3. Kiertounas crenka. CTpykTypa M (QYHKIHUH
KJIETOYHOM CTEHKH pacTeHuM, rpuboB.

utonnasma. Luto3one. Lutockenet. JIBmxenne nuromnazMel. OpraHouabl KIETKU.
OnnomeMOpaHHBIE OPraHOMIBI KIETKH: dHAoIuIazMaThueckas cetb (DIIC), ammapat
l'onbkK, TU30COMBI, WX CTpoeHHe U (yHKUMU. B3auMocBs3b 0AHOMEMOpPaHHBIX
opraHousioB kieTku. CTpoeHHe TpaHysipHOTO peTukyiayma. CHHTE3 pacTBOPUMBIX
O€JKOB. Cunres KJIETOYHBIX MeMOpaH. I'magxuit (arpaHynsapHBIiL)
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SHIIOTIA3MaTHUecKuil  petukyayM. CekpetopHast ¢yHKUus ammaparta [ oibIOKH.
Tpancnopr BemecTs B KiI€TKe. Bakyonum pacTUTENBHBIX KIETOK. KIIETOYHBINA COK.
Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUIACTHIBI.

Crpoenrie u pyHKIMHM MUTOXOHIPUH U TuIacTH. [lepBUUYHBIE, BTOPUYHBIE U CIOXKHBIE
WIACTUABl  (POTOCHMHTE3UPYIOMIMX  JYKAapUOT.  XJIOPOIUIACTBI,  XPOMOIUIACTHI,
JIEMKOIUIACThI BBICIIUX PACTCHUM.

HememOpanusie opranounsl  kietku CrpoeHne W (QyHKUMHM HEMEMOpaHHBIX
OpraHoujioB  KJIeTKA. PubGocombl. MukpoduaamMeHTsl. MBIIICUHBIE  KIIETKH.
MukpoTpy6ouku. Kierounsiii ientp. CTpoeHHe U JIBWKECHUE KTYTHKOB M PECHUYEK.
MukpoTpyOOUKH UTOIIA3MBL. LIeHTpHOIE.

Snpo. Ob6osouka siapa, XpOMaTHH, KaPHOIUIa3Ma, SIPBIIIKH, UX CTPOECHUE U (DYHKIIHH.
Snepusiii OenkoBbli MaTpukc. I[IpocTpaHCTBEHHOE pacmloJIOKEHHE XpPOMOCOM B
uHTepdaszHoM sipe. benku xpomaTrHa - THCTOHBI.

Knerounsie BkmtoueHus. CpaBHMTENIbHAs XapaKTEpPUCTHKA KJIETOK JYKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHUOHOI)

24

AccumMmwianMs M AMCCUMUIISILUS - JBE€ CTOPOHbI Merabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOHBI M TeTepoTpOo(dHBIA. YuacTue KHUCIOpOoJa B OOMEHHBIX
mporeccax. JHepreruyeckoe oodecredenue kietku: npespamieHue AT® B 0OMeHHBIX
npoueccax. @OepMEHTATUBHBIA XapakTep peakluil KJIEeTOYHOro MeTadou3Ma.
depMeHThI, UX CTPOEHHUE, CBOICTBA U MexaHu3M jeicTBus. KopepmenTsl. OTnuuuns
(epMEeHTOB OT HEOpPraHMYeCKHWX KaTanu3aTopoB. benku-akTuBaTtopel U OEIKHU-
WHTUOUTOPBI. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHM OT Pa3IuIHBIX
(hakTopoB.

[lepBuyHBIl CUHTE3 OpraHWYeCcKUX BemecTB B Kierke. dorocunte3. Poib
XJIOpoIUIacToB B mpoiecce ¢orocuHre3a. CBeroBas u  TeMHOBas  (asbl.
[IponyktuBHOCTh (hoTOCHMHTE3a. BiusHHe pa3nuyHbIX (AKTOPOB HA CKOPOCTh
dboTocuHTe3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHre3. Pa3zHooOpasne OpraHn3MOB-XEMOCHHTETHKOB: HUTpUdULIHpYIOLTHE
OakTepuu, Kene300aKTepuH, cepoOaKTepuu, BOJOPOJAHbIE OakTepuu. 3HAYCHHUE
XEMOCHHTE3A.

Anaspobubie opraHu3Mbel. Buasl Opokenus. IIpoaykTel OpoxeHHss U HX
UCIIOJIb30BAHME  YENIOBEKOM. AHa’pOOHBIE  MHUKPOOPraHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTMHU M BO30YIUTENH O0JIC3HEH.

AspobHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro oomena. IloaroroBurensHelil 3Tar.
['mukonu3 - GECKUCIOPOTHOE PACIISIICHHUE TIIFOKO3bI.

buonoruueckoe oxkucieHHe, WM KJIETOYHOE JbIXxaHue. Poiab MUTOXOHIpuil B
mpoueccax Ouonoruyeckoro okucieHus. Lluknmueckue peaknuu. OKUCIUTETBHOE
dbochopunupoBanue. IIpenmyiiectBa a’poOHOTO MHyTH OOMEHa BEILIECTB MeEpe
aHa’poOHBIM. DPHEKTUBHOCTH SHEPreTUIECKOro 0OMeHa

2.5

Peakuun wmarpuyHoro cuHTe3a. IIpMHIMII KOMIIJIEMEHTApDHOCTH B  PEaKLHAX
MaTpUYHOTO CHUHTe3a. Peanusaims HacieacTBeHHOW uHpopmauuu. ['eHeTmueckuit
KoJ, ero cBoiictBa. TpaHckpunuus - Marpuunblidi cuHTe3 PHK. Ilpunnumnst
TPAHCKPUIILIMKA: KOMILJIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTb, ACHUMMETPUYHOCTD.
Tpancnsanus u ee sramnsl. Yuactue TpancnopTtHeix PHK B 6uocunTese 6enka. YcnoBus
ouocunresa 6enka. Koguposanue amuHokucnoT. Ponb pubocom B GrocuHTe3e Oemka.

Opranuzanys reHoMa y IpOKApUOT U DYKapHOT. Perymsuus akTUBHOCTH T'€HOB Yy
npokapuoT. ['mmote3a omepona (®. XKako6, XK. Mano). Perynsamus oOMeHHBIX
npoueccoB B KieTke. KiieTounslil romeocTas.

Bupycsl - HekeTouHble (OpPMbI KU3HH U 00IUraTHble napazuthl. CTpoeHHe MPOCTHIX
U CIIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.
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Bupycursie 3a0oyieBaHUs uyelloBeKa, XHMBOTHbIX, pactenuid. CIINJ], COVID-19,
COLIMANIbHBIE M METUIIMHCKUE TIPOOIEMBI

2.6

Knerounslii nukn, ero mepuonasl u perymsiuusa. MaTepdaza u muro3. OcobeHHOCTH
IpoIeccoB, MpoTeKaromux B uHTepdaze. IloAroroBka KIETKM K JEJICHUIO.
[IpecunTeTnyeckuii (MOCTMUTOTUYECKUN), CHUHTETUYECKUA M MOCTCUHTETUYECKUM
(TpeMHUTOTHYECKHIA) TIEpHUOIbI HHTEP(]A3HI.

Marpuunsiii  cuHre3  JHK-perumkanusa.  IIpuanunsr  perumkanun — JTHK:
KOMIUIEMEHTAPHOCTb,  IIOJYKOHCEPBATHBHBIM  CHHTE3,  aHTUIAPALIEIBHOCTD.
Mexanusm perukanun JIHK. Xpomocomsl. Crtpoenue xpomocom. Tenomepsl u
Tenomepaza. XpOMOCOMHBIM HAOOp KJIETKH - KapUOTHUI. [[UTIIIOMIHBIN U TaruiOuIHBIA
HaboPbI XxpoMocoM. ['oMosToTHYHBIE XpOMOCOMBI. [107I0BBIE XPOMOCOMBI.

Jlenenue xnetku - MuTo3. CTaiuu MUTO3a U MPOUCXOASIINE B HUX Mpouecchl. THIbI
muro3a. Kapuokunes m nuroknHes. buosormueckoe 3HaueHue MuUTO3a. Perynsanns
MUTOTHYECKOTO IMKIA KiIeTKU. [IporpamMmmupyemas kietoyHasi ruOesnp - anomnTos.
@OyHKIHMOHAIbHAS FTEHOMHUKA

Opranusm Kak OMoJIoruyecKasi CuCTeMa

3.1

OnHOKJIETOUHBIE, KOJOHUATbHBIC, MHOTOKJIETOUYHBIE OpPraHW3Mbl U MHOTOTKAaHEBHIE
OpraHU3MBI.

®opMBl pa3MHOMKEHUSI OPraHU3MOB: Oecriosioe (BK/IoYasi BEreTaTHBHOE) U TOJIOBOE.
Buner  Oecriosioro  pa3MHOMKEHHUS: IOYKOBAaHME, CHOpYJIsSuus, (parMeHranus,
KJIOHUPOBAHUE.

[TosmoBoe pasmuoxkenue. IlomoBbie KieTkH, Wi rametrsl. Meio3. Craguu Merosa.
[ToBenenue xpomocom B meio3e. KpoccunroBep. buonorndeckuii cMbIci Meio3a U
II0JIOBOTO Mpouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpiieBoe pa3Butue. ['ameToreHe3 y KUBOTHBIX. [lOJIOBBIE JKeEye3bl.
OO6pazoBaHue W pa3BUTHE TOJIOBBIX KieToK. CrnepmaroreHe3 u ooreHes3. CtpoeHue
MOJIOBBIX KJeTOK. OIIoJoTBOpeHne U 3MOpHOHAIbHOE pa3BUTHUE IKUBOTHBIX.
Crioco0OpI OTUIOIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBuayansHoe pa3BuTue oOpraHu3moB (oHtorenes). Cramuum sMOpHOreHesa
JKUBOTHBIX (Ha mpumepe asarymku). pooOnenune. Tumbl npobieHus. OcoOeHHOCTH
OpoOJieHUsT MJICKONUTAIOMIMUX. 3apOAbIIIeBbIe JHUCTKU (TracTpyisiuusi). 3akiiajka
OpPraHoB M TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3aumHOe BiMsHUE YacTeil
Pa3BHUBAIOIIETOCs 3apo/bliia (3MOpUOHATbHAS UHAYKLKA). 3aKiajKa IlaHa CTPOCHUs
KUBOTHOTO KAaK pe3yJbTaT HEPAPXUYECKUX B3aMMOJEHUCTBUII IeHOB. BnusHue Ha
SMOpPUOHAIILHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpyxkarouieil cpenasl. Poct u
pasButue KUBOTHBIX. [locTaMOpuoHanbhelil nepuos. [Ipsmoe u HenpsMoe pa3BUTHE.
PasButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX W TO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHHE MPSMOTO M HENPSMOIO Pa3BUTUS, UX PACIPOCTPAHEHHUE B
npupoje. Tumnsl pocta )kUBOTHBIX. DAKTOPHI PEryJISLUHA POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu TOCTAMOPHUOHANBHOTO Pa3BUTHS Y JKUBOTHBIX M uenoBeka. l[lepmojibl
OHTOT'€HE3a YeJIOBEKa.

PasmHoxenue u pasButue pacrenuil. ['amerodur u cnopodur. Meito3 B )KUZHEHHOM
nukie pacrenuii. OOpa3oBaHue crop B Inpolecce Meiio3a. ['ameTorenes y pacteHuil.
On010TBOPEHNE U PA3BUTHE PACTUTENBHBIX OPraHu3MoB. JIBOITHOE OIJI0I0TBOPEHUE
y IBETKOBBIX pacTeHuil. OOpazoBaHuE W pa3BUTHE CEMEHU. MEXaHHU3MBI PETYISIHH
OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHHUA U Pa3BUTUSA TCHCTUKHU KAaK HAYKH. OcHOBHBIC T'CHETUYCCKHUE
IIOHATUA n CHMBOJIBI. I'oMonoru4nsie XpOMOCOMBI, AJIJICJIIbHBIC I'CHEI,
AJIbTCPHATUBHLBIC TIPHU3HAKH, JOMUHAHTHBIA U peL[eCCI/IBHHﬁ MPpU3HAK, TOMO3UTOTA,

19




reTepo3nUroTa, YUCTas JHUHUA, TUOpUIBI, TeHOTHN, (eHoTurn. OCHOBHBIE METOJbI
TeHETUKHU: THOPUI0IOTUIECKUN, IIUTOJIOTHUECKUI, MOJICKYISIPHO-T€HETUYECKUIA

33

Monorubpunnoe ckpemBanue. llepBeiii 3akoH MeHzens - 3aKoH €IMHOO0Opasus
ruOpuoB nepBoro nokosnenus. [IpaBuno nomunupoBanus. Bropoit 3akon Menpens -
3aKOH pacHICIUICHUs] TpU3HaKoB. LluToNormueckre OCHOBBI MOHOTHOPUIHOTO
cKpemuBaHus. ['unoresa 4MCTOTHI raMer.

AHnamusupyromee  ckpemuBaHue. [IpoMeXyTOUHBIM — XapakTep  HAcJIEIOBAaHUA.
Pacmiennenne npu3HaKkoB PH HENIOJIHOM JTOMUHUPOBAHWH.

JurubpunHoe ckpeniuBanue. TpeTuil 3akoH MeHzaens - 3aKOH HE3aBHCHMOTO
HaCJIeI0BaHUS MPU3HAKOB. LluToI0rnUeckne 0OCHOBBI TMTHOPUIHOTO CKPEIINBAHUSI.
CuerieHHoe HacienoBaHue mpusHakoB. PabGorer T. Moprana. CuemnieHHoe
Hacje0BaHUE T'€HOB, HAPYIICHHUE CLEIUICHHUsS MEXAy reHaMu. XpOMOCOMHAs TEOpUs
HAaCJEACTBEHHOCTH.

I'eneTnka nosa. XpoMOCOMHBIN MEXAHU3M OIPEIEIICHHS 110J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi M TE€TepOraMeTHBIM TOoJ. ['eHeTHM4eckas CTpPYKTypa
IIOJIOBBIX XpoMocoM. HacienoBanne npu3HakoB, CHEIJIEHHBIX ¢ NoJoM. ['eHoTHn Kak
nesocTHas  cucrema.  IlmeldoTponuss -  MHOXKECTBEHHOE — JEHCTBUE  IEHA.
MHO0>KeCcTBEHHEBIH aJICIIN3M. BzanmMoneiicTBue HeaJlJICJIbHBIX T'€HOB.
Komniemenraprocts. Onncras. [lomamepus

3.4

BsaumopneiictBue reHotuna u cpensl npu popmupoBanun denotuna. MI3MeHUUBOCTH
npu3HakoB. KauecTBeHHBIE M KOJIMYECTBEHHBIC NpPU3HAKA. BuUIbl M3MEHUYHMBOCTH:
HEHACJIeICTBEHHAs U HACJIeICTBEHHAsI.

MonudukanronHas U3MEHYUBOCTb. Pons cpenbl B (dbopMupoBaHUU
MO IU(DUKAITMOHHONW U3MEHYMBOCTH. HopMa peakinu npusHaka. BapuannoHHbIN psn 1
BapuannoHHas  kpuBas (B.  Horamncen). CpoiictBa  MOAM(PUKAIMOHHON
W3MEHYUBOCTH.

I'enoTnnueckass n3MeHUNBOCTh. CBOMCTBA T€HOTUIIMYECKOW M3MEHUMBOCTU. Bumsl
FeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunatuBHass wW3MEHUYMBOCTh. Melo3 W  TIOJIOBOM MpoIecC - OCHOBa
KOMOMHATHUBHONW H3MEHYUBOCTU. Poib KOMOMHATUBHON W3MEHUMBOCTH B CO3JIaHUU
TFeHEeTUYECKOTO pa3HO0Opa3us B mpe/iesiax O JHOTO BHUA.

MyranyoHHasi U3MEHYMBOCTh. BHbI MyTalMili: r€HHbIE, XPOMOCOMHBIE, F€HOMHBIE.
CrnoHTaHHbIE W HWHIAYUUPOBAHHBIE MYyTallMU. SOepHbIE W LUTOILIA3MaTHYECKUE
MyTtaiuu. CoMaTU4ecKue U MojoBble MyTaluu. [IpruunHbl BOBHUKHOBEHUS MYTalUi.
MyrtareHsl 1 UX BJIMSHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO IIpoLecca.
3aKOH TOMOJIOTUYECKUX PSAIOB B HaciencTBeHHO# m3menuuBoctu (H.U. BaBuinos).
BresgepHas U3MEHUYMBOCTD U HACJIEICTBEHHOCTD

3.5

KapI/IOTI/Il'I YCJIOBCKA. MC)KI[YH@.pO,I[HaH IIporpamMma HCCJICAOBaHHA I'CHOMA 4YCJIO BCKA.
Meto bl HU3YUYCHUA I'CHCTHUKHU YCJIOBCKA: reHeaHOFquCKHﬁ, 6JIH3H€I.[OBBII>1,
I_[I/ITOFCHCTI/I‘ICCKI/II‘/'I, HOHy.]'IHI_II/IOHHO—CT&THCTH‘IGCKHﬁ, MOJ'IeKy.]'IHpHO-FCHCTHHGCKHﬁ.
COBpeMeHHOC OMMpCACIICHUC T'CHOTHUIIA: IOJTHOI'CHOMHOC CCKBCHHUPOBAHUC,
TCHOTUIIMPOBAHUEC, B TOM YHCJIC C TOMOIIBIO HHP—aHaJ'II/Ba. HacnencrBenHsie
3a00JIeBaHUs 4ejoBeKa. [ eHHBIe U XpOMOCOMHBIC OoJsie3nn 4yenoBeka. bone3nu ¢
HacCJIeICTBEHHOM npeaApacioJIOKCHHOCTBIO. 3HaueHue MEIUIIMHCKON TI'€HEeTHKH B
npeaAoOTBpallICHUU U JICUCHUHU T'CHCTHUYCCKUX 3a0o0JyieBaHni 4enoBeka. CTBOJIOBBIC
KJIICTKHN

3.6

I[OMCCTI/IKEU_II/ISI n CCICKIMA. 3apO)K,Z[CHI/Ie CEIIEKIIUU M JoMecTUKaruu. Yuenue H.H.
Basunosa o HCHTpax IMPOUCXOKACHUA U MHOTOO6pa3I/I$I KYJIbTYPHBIX paCTCHHﬁ. Poxb
CCJICKIIUA B CO3JaHUHU COPTOB paCTeHI/Iﬁ " opoJa )KUBOTHBIX. COpT, rnoponaa, miraMm.
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3aKOH TOMOJIOTHYECKUX PSAAOB B HacleAcTBeHHON n3MeHunBocty H.M. BaBunosa, ero
3HAUEHUE NS CEJIEKLIMOHHON PabOTHI.

Metoabl  cenekuMOHHOM  paboTbl.  MICKyCCTBEHHBI  OTOOp:  MaccoBbli U
WHIUBUAYAIbHBIN. DTanbl KOMOMHAIIMOHHON CeleKIuu. VcnplTaHue mpou3BoauTeNneit
no NoToMcTBY. OTOOp MO T'E€HOTHIy C MOMOINBIO OINEHKH ()EHOTHIA MOTOMCTBA U
oTOOp 1O TeHOTUITY ¢ ToMoTIbIo ananu3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJICKIMOHHOW pa0oThl. PamuanmoHHBIN U
XUMHMUYECKUH MyTareHe3 Kak HCTOYHUK MyTalui y KyJIbTYPHBIX (JOPM OpPraHu3MOB.
Hcnonp3oBaHne TeHOMHOTO PEIaKTUPOBAaHU U METOJI0B pekoMOnHaHTHBIX JJHK mis
ITOJTY4YEHUS UCXOTHOTO MaTepuaa sl CEIeKIUN.

[lomyyenne mnonumonoB. BHyrpuBHmoBas rulOpumusanus. bauzkopoacTBeHHOE
CKpelllMBaHHUEe, WM HMHOpuIuHr. HeponcTBeHHOE CKpellMBaHWE, WM ayTOpUJIUHT.
I'erepo3uc u ero npuuunsl. Vcnonb3oBaHue rereposuca B cenekuuu. OTaaneHHas
rubpunmzamus. [lpeononenue Oecroaus MEXBUIOBBIX THOpHAOB. JlocTmkeHUs
CEJIEKIIMU PACTEHHI U KUBOTHBIX

3.7

OOBEeKTbI, UCIOJIb3yeMble B OMOTEXHOJIOTUH, - KJIETOYHBIE M TKAHEBBIE KYIbTYpHI,
MUKpPOOPIraHMW3Mbl,  HX  XapakTepuctuka.  TpaaunuoHHass  OMOTEXHOJOTHS:
xJjieborneyeHue, MOJTy4YeHUe KHCIIOMOJIOYHBIX MIPOJIYKTOB, BUHO/JIEJIHE.
MuxkpoOuonornueckuii  cunre3. OOBEKTHI MHUKPOOHMOJOTUYECKHX TEXHOJIOTHH.
[IpousBoicTBO Oenka, aMMHOKUCIOT U BUTAMUHOB. VICKyCCTBEHHOE OIIOJJOTBOPEHUE.
PexkoHcTpyKius sIMIIEKIETOK M KJIOHMPOBAHUE JKUBOTHBIX. METoJ TpaHCIUIaHTAlUU
AJep KIETOK.

XpoOMOCOMHAsi W TeHHasg MHXEHepus. VICKyCCTBEHHBIH CHHTE3 TI€Ha U
KOHCTpyupoBanue pekomOuHanTtHeiXx JIHK. JlocTmkenus W mepCHEKTHUBBI
XpPOMOCOMHOM u TE€HHOU WH)XEHEPUH. Meaunmackue OMOTEXHOJIOTUH.
Hcnosp30BaHnEe CTBOJIOBBIX KJIETOK

CucrtemMa U MHOTOOOpa3ne OPraHuIecKoro Mupa

4.1

buonornyeckoe pasHooOpaszue oprann3MoB. COBpeMEHHasi CUCTeMa OPraHUYeCKOTO
mupa. [lpunmuner  knaccupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMAaTHUECKHUE
IPYIIBI OPTaHU3MOB.

OCOOCHHOCTH CTPOSHHSI M IKH3HEICSATEIBHOCTH OJHOKJICTOYHBIX OPTaHHU3MOB.
bakrepun, apxeu, OIHOKIETOYHBIC T'PHUOBI, OJHOKIETOYHBIC BOJOPOCIH, IPYTUe
npoTtucThl. KonoHwanbHble OpraHu3mbl. J[BKEHHE OJHOKJICTOYHBIX OpPraHU3MOB:
amMe0OHTHOe, KT'YTUKOBOE, PECHUYHOE. 3alluTa y OJHOKJICTOYHBIX OpPraHHU3MOB.
PaznpaxuMocCTh y OJJHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI

4.2

MHorokneToynble pacreHus. B3auMocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, opraHbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOIrO opraHuzMa. OpraHusM Kak
enuHoe uenoe. TkaHu pacTeHuil. TUIbBI pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas,
IIOKPOBHAsI, MPOBOJSAILIAS, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTpOEHMS,
(GyHKIUH 1 pacrooKeHUsl TKaHeH B OpraHax pacTeHHil

4.3

BereratuBHbple M TI'eHEepaTUBHBIE OpraHbl pacTeHUH. (DYHKIMHU OpPraHOB U CUCTEM
opranoB. Kapkac pacreHuil. J[BUJKEHHME MHOTOKJIETOUYHBIX DPACTEHUH: TPONU3MBI U
Hactuu. [lormomeHne BOABI, YIVIEKUCIOTO Ta3a MW MHUHEPAIBHBIX BEIIECTB
pacteHusimu. Jlpixanue pacreHuil. Auddys3us razoB uepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHWil. Beiaenenume y  pacreHumid. 3amura  y
MHOTOKJIETOUYHBIX pacTeHMid. Kyrukyna. CpeacrBa MAacCUBHOM M XMMHMUYECKOU
3aiUThl. OUTOHLMUIBL.

PasgpaxkuMocTs M peryisnus y OpraHu3moB. Pa3npaXuMocTb U perymisauus y
MHOT'OKJIETOYHBIX PACTCHUHN. POCTOBBIE BEIIECTBA U UX 3HAYCHUE
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4.5

MHOroKIJIEeTOUHbIE KUBOTHBIE. B3anMOCBS3b 4YacTe€ii MHOTOKIETOYHOIO OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBbl OPraHOB MHOTOKJIETOYHOTO Opranu3Ma. Opranusm Kak
enuHoe 1enoe. I'omeocTas. TkaHM KMBOTHBIX M UelIOBEKa. THILI )KUBOTHBIX TKAHCH:
SMUTENUANbHAS, COCAUHHUTEIbHAS, MbIlIedHas, HepBHas. OCOOEHHOCTH CTPOCHUS,
(GYHKIHH 1 pacONIOKEHUS TKAaHEH B OpraHax )KUBOTHBIX U YEJIOBEKa

4.6

Opranbl ¥ CHUCTEMBI OPraHOB >KMBOTHBIX. DYHKIMM OPraHOB W CHCTEM OPraHOB.
Omopa Tena opranu3MoB. CKeJeThl OJTHOKIECTOUYHBIX ¥ MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHblii 1 BHyTpeHHUN ckeneT. CTpOEHHE U TUIIbI COEIMHEHUS KOCTEM.

JIB>KeHHE  MHOTOKJIETOYHBIX  KMBOTHBIX. [lutanme  >kuBOTHBIX. [luTanue
MMO3BOHOYHBIX JKMBOTHBIX. [lpixanwme XUBOTHBIX. KokHOe npixanue. JKabGepHoe u
JIETOYHOE JIbIXaHHE.

JIpixanue MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOIMOHHOE YCIOXKHEHUE CTPOCHUS JIETKHX
MMO3BOHOYHBIX KUBOTHBIX. JlpIXaTenpHas cUCTeMa YesioBeKa. MexXaHu3M BEHTUJIISIIUN
JIETKUX Y TTHUI[ U MJICKOTIUTAIONUX. TPaHCHOPT BEIIECTB y OpraHu3MoB. TpaHCHOpT
BEIIECTB Y >KUBOTHBIX. KpoBeHOCHast cuctema u ee opranbl. KpoBeHocHast cuctema
MMO3BOHOYHBIX JKUBOTHBIX. Kpyru KpoBooOpaiieHusi. DBOJTIONMOHHBIE YCIIOXKHEHUS
CTPOCHHMSI KPOBEHOCHOM CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. Bbinenenue vy
opranu3moB. Beiienenune y o kuBOTHBIX. CokpaTuTenbHBIE Bakyosu. Oprassl
BbIZIeIeHUsI. CBs3h TMOJIOCTH Tela C KPOBEHOCHOW M BBIICTUTEIHHOW CHCTEMaMH.
Brimenenne y MO3BOHOYHBIX J>KMBOTHBIX. 3alllMTa y MHOTOKJIETOYHBIX JKHBOTHBIX.
[TokpoBBI W UX TPOW3BOAHBIC. Pa3apakMMOCTh W PETyISAUS y OPraHU3MOB.
PaznpaxuMocTh 'y OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. PazapaxumocTs U
perymsius y MHOTOKJIETOYHBIX pacTeHHil. POCTOBBIEC BelecTBa M MX 3HAUYCHHUE.
HepBHas cucrema u pedrekTopHas peryisiiusi y MHOTOKJIETOYHBIX JKHUBOTHBIX.
HepBHas cuctema u ee oTAeibl. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS HEPBHOM
CUCTEMBI y ’KUBOTHBIX.

Pazpabotka anroputmMoB ® mporpamm s 3PPeKkTHBHON  PYHKIIMOHAIBHON
AHHOTAIUU Ir€HOMOB, TPAHCKPHUIITOMOB, MIPOTEOMOB, MeTaboJI0MOB
MHKPOOPraHU3MOB, PACTEHH, dKUBOTHBIX U YEJIOBEKA

OpraHI/I3M YCJIOBEKA U €ro 31I0pOBbE

5.1

Opranbpl U CHCTEMBbI OpPraHoB 4esoBeka. OTHENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pediekc u peduiektopHas ayra. be3ycioBHbIE W yCIOBHBIE PEQIICKCHI.
I'yMopanbHast peryasuus U SHIOKPUHHAS CHUCTEMa >KMBOTHBIX M 4YelioBeka. JKenesbl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleiicTBHEe TOpMOHOB. B3auMOCBsI3b HEPBHOU U
SHIOKPUHHOM  cucTeM. [unoramamo-runodusapHas cucrtemMa. Peduiekc
pednektopHas ayra. be3ycrnoBHbIE U yCIOBHBIE pe(IEKChI

5.2

3amuTa opraHu3ma OT Oose3Heidl. MMmmyHHas cucrema uenoBeka. KiieTouHblil u
TyMOpPANbHBIA ~ MMMYHHUTET. BpokIeHHbI, TpHOOpeTeHHBIH  crenuuuecKui
uMMyHuTeT. Teopus KioHanbHO-cenekTuBHOro wummynurera (II. Dpmux, .M.
bepuer, C. Tonerasa). BocnanutensHbie OTBETHI OpraHU3MOB. Pollb BPOXKIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU

53

KposeHocHas cucrema u ee opranbsl. Cepue, KpOBEHOCHBIE COCYAbI U KpoBb. Kpyru
KpoBooOpamienus. Pabora cep/ua u ee perynsuus

54

Jlpixanue denoBeka. JIuddysus razoB depe3 MOBEPXHOCTh KIETKU. JlpIxaTenbHast
cucreMa 4vesioBeka. JpIxaTenbHasi MOBEPXHOCTh. Perynsius apixaHus. J[pixarenbHble
00BEMBI

5.5

HI/IH_IeBapI/ITeJ'ILHaﬂ CHUCTEMa 4YCJIIOBCKaA. OT,Z[eJ'ILI NMUIICBAPUTCIIBHOTO  TpaKTa.
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[InmeBapurenbHbIe Kee3bl. BHYTPUIIOIOCTHOE ¥ BHYTPUKIIETOYHOE NIUIICBAPEHUE

5.6

IToxpoBel u ux mnpousBoanbie. Opranbl BbaeneHus. Ilouku. CrpoeHue u
¢bynkumonupoBanue Heppona. OuibTpanus, CeKpenuss 1 00paTHOE BCAChIBAHHUE Kak
MeXaHU3MBbI paboThl OpraHoB BeAeaeHU. OOpa3oBaHNEe MOYH y YEIOBEKa

5.7

JIBi>keHne YenoBeKa: MbllieyHass cucrema. CKeleTHble MBIIIIBI U HX padora.
CrtpoeHue u TUIbI COEAMHEHUST KOCTEH

Teopus 3Bomtonuu. PasButue xu3Hu Ha 3eMiie

6.1

OpomoumonHas teopus Y. [apsuna. Ilpeanochliku BO3HUKHOBEHMS JapBHHU3MA.
JKusHb n HayuHas nestenbHOCTh Y. JlapBuHAa.

JBuwokymue cuibl 3Bostouud BuaoB mo Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTD
Pa3MHOXXEHHMsSI ~ OpraHM3MOB,  HACJIEJICTBEHHass  WM3MEHYMBOCTb, OopnOa  3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunretnueckoi Teopun HBosouuu (CTD). HelitpanpHas Teopus
sBoonud. CoOBpEeMEHHasi SBOJIONMOHHAA OWOJIOTHS. 3HAYCHHE HBOJIFOIMOHHOM
T€OpHUH B (POPMUPOBAHUU €CTECTBEHHO-HAyYHOM KapTUHBI MUpa

6.2

[Momynsimust kKak >IeMeHTapHas eAuHUIA dBOIOINMH. COBpEMEHHBIE METOJBI OLEHKH
TeHETHYECKOTO pPa3HOOOpa3usi W CTPYKTYyphl momyisnwid. M3meHeHwe reHodoHIa
MOTYJISIIUM  KaK dJJIEMEHTApHOE DBOJIIOIMOHHOE SIBIIEHHE. 3aKOH T'€HETHYECKOTO
paBHoBecus Jx. Xapau, B. BaiinGepra.

DOnemMeHTapHble (aKTOpbl (JIBIXKYIINE CHJIbI) 3BOJIOUMU. MyTallMOHHBIN IpoIEcC.
KomOunatuBHass w3MeHYUBOCTh. [Jlpeld TEHOB - cCiydailHble HEHAIPaBJICHHBIC
W3MEHEHUs 4YacToT ajulesied B momyimsanusx. O¢dekT ocHoBarens. Murpammu.
M3onsitmst  momyssiiiuii:  reorpaduueckas  (IpoCTpaHCTBEHHAs), OWOIOTHYECKas
(penpoyKTUBHAS).

EcrectBennsiii oT60p - Hampapistomuid (aktop 3BosrOIMA. DOpMBI €CTECTBEHHOTO
0oTOOpa: MBWXKYIINN, CTAOUIU3UPYIONIUH, pa3peiBatoNuil (qu3pynTuBHBIN). [lomoBoit
oTOO0D.

[IpucnocobaeHHOCT, OPraHW3MOB KaK pe3yabTaT MHKPOIBOJIONMU. Bo3HUKHOBEHUE
npucnocobaeHnii 'y opranusmMoB. Apomopdo3sl U uavoadantanuu. I[Ipumepbl
npucrnocobseHnit 'y  opraHuzMoB.  OTHOCHUTENBHOCTH  MPUCHOCOOIEHHOCTHU
OpraHU3MOB.

Bun, ero xpurepuu u ctpykrypa. BunooOpasoBanue kak pe3ylbTaT MUKPOIBOJIIOLINY.
WM3onsumss - kimoueBoil  daktop  BupooOpazoBanus. Ilytu  u crmocoObl
BHUJI000pa30BaHUSA: aIJIONaTPHUECKOe (reorpaduueckoe), CUMIIATPUYECKOE
(?xosormyeckoe), "MraopeHHoe" (moaurionan3anus, rTuopuau3anus). JJIMTeasHOCTh
HBOJIFOIIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBaHMS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp »BomonMoHHON Ouosiornu B pa3pabOTKe HAYYHBIX METOJIOB COXPaHEHHS
O6rnopazHooOpaszus. MHUKpPO3BOMIOLMS M KOJBOJIOLUS MApa3uTOB U HMX XO35EB.
MexaHu3mbl (OPMUPOBAHUSA YCTOWYMBOCTH K aHTMOMOTHKAM M CHOCOObl GOpHOBI €
Hel

6.3

Metonel u3ydeHHMs MakpolBoJironuu. IlaneoHTonormueckue MeTOAbl HM3YUYEHMS
sBosroruu. Ilepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTaHU3MOB.
buoreorpaduueckne meroapl u3ydeHus sBoronuu. CpaBHeHHe ¢Gopbl U (ayHBI
MaTepUKOB M OCTpOBOB. buoreorpapuueckue obmactu 3emiu. Buabl-sHIeMuku u
PEJUKTBHI.

OMOpHOJIOTHUECKHE U CPaBHUTEIBHO-MOP(OIOTMYECKHE  METOAbl  M3YYeHHS
BOMIIONMM. ['€eHeTMdyeckrue MEXaHW3Mbl DSBOJIOLNMM OHTOTE€HE3a U IOSIBJICHUS
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9BOJIFOLIMOHHBIX HOBILECTB. ['0OMOJIOTHYHbIE U aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe
Opranbl W  aTaBU3MbBl.  MOJIEKYJISIpPHO-TEHETUYECKHE,  OMOXMMHUYECKHE U
MaTeMaTHYECKUE METO/Ibl U3yueHus 3BoJtoluu. ['oMonornynsie rensl. COBpeMEHHbIE
METOJbl TIOCTPOCHUS (DUIOTCHETHYECKUX JIePEeBhEB. XPOMOCOMHBIE MYTAIllMH U
IBOJIIOLIMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TIpaBHWia) dBOMIOIMH. HeoOpaTMMOCTh  3BOJIOIUH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMHU

6.4

HayuHnble runotessl MpOUCXOXKIEHMS KU3HM Ha 3emiie. AOMOreHe3 U MaHCIEepMusl.
Jlonay4yHble TpEACTABICHUS O 3apOXICHUU >KU3HU (KpeanuoHu3Mm). [umoresa
MOCTOSIHHOTO CaMO3apOXKIACHUS KU3HU U €€ onpoBepxeHue onbitamu @. Pemm, JI.
Crnamnannanmy, JI. [Tacrepa. [IporcxokaeHue )KU3HN U aCTPOOHOJIOTHS.

OcHoBHbIE »JTambl HeopraHmdecko spomtonuu. [lnaHerapHas (reojoruueckas)
ABOJIIONUS. XUMHUYECKasi BOJIIOIUS. AOUOTEHHBIN CUHTE3 OPraHUYeCKUX BEIIECTB U3
Heoprannuecknx. OmeiTr C. Mwmwmiepa u I'. FOpu. OOpa3zoBaHue mNOJIUMEPOB U3
MmoHomepoB. KoamnepBarnas runoteza A.M. Onapuna, runore3a NepBUYHOTO OyIhOHA
JIx. Xonnelina, renernueckas runore3a I'. Mennepa. Pubosumer (T. Yek) u rumoresa
"mMupa PHK" V. 'un6epra. ®opmupoBanre MeMOpaH 1 BO3SHUKHOBEHHE TPOTOKIETKH.
Uctopus 3emsnn um metoasl €€ u3ydyeHus. MckomaeMmble OpraHMYecKUe OCTATKH.
I'eoxpononoruss u ee meroabl. OTHOcUTENbHass U aOCOJIIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHosornyeckas mKana: 30Hbl, 3pbl, EPUOJIBI, FTOXH.

Hauanenbie sTamel opraHnyeckoil sBostonuu. [losiBieHHE W 3BOJIOUMS TEPBBIX
KJIETOK.  OBoirousl  Merabonu3mMa. BO3HUKHOBEHHME  MEPBBIX  AKOCHCTEM.
CoBpemeHHbIE MUKPOOHbBIE OHOIIJIEHKHM Kak aHajor MepBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThl U SYKapUOTHI.

[IpoucxoxneHue sykapuoTr (CUMOHMOTreHe3). DBOJIIOIMOHHOE TPOUCXOXKJICHUE
BUpycOB.  [IpoucxoxkaeHME  MHOTOKJIETOYHBIX  OpPraHu3MoOB. BO3HHMKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl 3BOJIIONMH BHICIIUX pacTeHui. OCHOBHBIE apoMOp(dO3bl PACTCHHIA.
Brixon pactennii Ha cymry. [losiBiieHrEe CHOPOBBIX paCTEHUN U 3aBOCBAHWUE UMU CYIIIH.
Cemennble pacteHus. [IporcxoxaeHre IBETKOBBIX PACTEHUI.

OcHOBHBIE 3Tanbl BOJIIOIHUH KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl JKUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3phIB - TOSBJICHHE COBPEMEHHBIX THUIIOB. [lepBhie
XOpAOBbIE XKUBOTHBIE. JKU3HBp B BOJE. DBOIIOLMS IMO3BOHOYHBIX. lIpomcxoxaeHue
ampubuii u pentuauii. IlponcxokaeHne MIEKONMUTAIUX W OTUIL. [IpuHIMD
KiroyeBoro  apomopdosza. OcBoeHue  OECMO3BOHOYHBIMH U TO3BOHOYHBIMU
YKUBOTHBIMU CYLIU.

PasButne xu3HM Ha 3emuie MO 3paM U MHEPUOJAM: apXeil, MPOTEPO30M, MaNECO30M,
Me3030H, KaiiH030i11. OOmIas XxapakTepuCTUKa KIMMAaTa U Ie0JIOTUYECKUX MPOIIECCOB.
[TosiBneHre u paciBeT XapaKTePHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €r0 YCIOBUS U
BIIMSIHUE HA Ta30BBIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHS - S3KOJOTUYECKUE KPU3HCHI npouuioro. [lpuunnel u cneacteus
MaccoBBIX BIMUpaHHil. COBpEMEHHBIN IKOJIOTUYECKHUI KPU3HC, €r0 0COOCHHOCTH

6.5

Paspmenst u 3agaum  aHTpomosiormu. Mertonel  aHTponoyorud. (CraHOBIIEHHE
IIPECTaBICHUH O MPOUCXO0KIEHUH uenoBeka. COBpEMEHHbBIE HAyYHbIE TEOPUH.
CxoncTBO uenoBeka C JKMBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHHME 4EJIOBEKa.
CBuzerenbCcTBa CXO/CTBA YEJIOBEKA € )KMBOTHBIMU: CPAaBHUTEIBHO-MOP(OIOTHYECKHUE,
sMOpuonoruyeckue,  (Gu3noIOro-OMOXUMUYECKHe,  mNoBelneHueckue.  OTanuus
YeJI0BEKA OT KUBOTHBIX. [IpSIMOXOKIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB.
Pa3BuTHE roJIoBHOro Mo3ra ¥ BTOpON CUTHAIbHOM CHCTEMBI.

JBwxkyme cuibl  ((akropbl) aHTpororeHesa: OHOJOTMYECKHE, COLUMANIbHBIE.
CooTHolIeHre OUOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
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OcCHOBHBIE CTAaJUM AHTPONOreHe3a. ABCTPAJIONUTEKH - JIBYHOTHME IPEAKH JIIOACH.
UYenosek yMmenbli, IEPBbIE U3TOTOBICHUS OPYAUHN Tpyaa. YenoBeK NpAMOXONAINAN U
NEepBBIN BBIXOJ Jrozed 3a mpenensl Agpuku. YenoBek reiaenbOeprckuil - oOmuii
OpPEeJOK  HEaHJIEpTaJbCKOI0  4ellOBEKa M 4elloBeKa  pasymHoro. Yemosek
HEAHJACPTAIbCKAM KaK BHJ JIFOACH XOJIOOHOTO KiIMMmara. YeloBeK pa3yMHBbIH
COBPEMEHHOTI'0 THIIA, JEHHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a IpelelaMU
Adpukn.

DBOJIONUST COBPEMEHHOTO YeNloBeKa. ECTecTBEHHBIN 0TOOP B MOMYISALUSAX YETOBEKA.
MyrannoHHbIH Tponiece u noauMopdusm. IlomynsuoHHBIE BOJIHBI, Ipel( TeHOB,
Murpanud u "a¢¢ext ocHoBares" B MOMYNIALUIX COBPEMEHHOTO YEIOBEKaA.
Yenoseueckue packl. [lonarue o pace. bonbine pacel: eBporeoniHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAS (IKBAaTOpHUANIbHAsA), MOHTOJIOUHAS (a3MaTCKO-aMEPUKAHCKAs).
Bpemss u myrtu pacceneHus uenoBeka MO IUIaHETe. EIMHCTBO ueloOBEYECKUX pac.
Hayuynas HecocrositenbHOCTh pacu3Mma. [IpucnocoOseHHOCTh 4YeoBeKa K pa3HbIM
YCIIOBUSIM OKpYXarolien cpeapbl. BausiHue reorpaduueckoil cpens! u apeiida reHoB Ha
MOPQOJIOTHIO U PU3NOJIOTHIO YEJIOBEKA

7 DKOCHCTEMBI U IPUCYIIIE UM 3aKOHOMEPHOCTHU
7.1 Paszpnens! u 3agaun 3xo0s10run. CBA3b YKOJIOTUU C IPYTUMH HAYKAMHM.
Mertoel skonorun. [losneBbie HabmOnEHUSA. DKCIIEPUMEHTHI B 3KOJIOTHH: MIPUPOIHBIE
u nabopaTopHble. MozaenpoBaHue B 3KOJOIMH. MOHUTOPUHI OKPYKAlOIIEH Cpebl:
JIOKaJIbHBIN, pErHOHANbHBIN U I100abHBIH
7.2 Dkojoruueckre (QakTopbl U 3aKOHOMEpHOCTH uX JeiictBus. Krnaccuduxamms

IKOJIOTUYECKHX (PaKTOPOB: abMOTHYECKHEe, OMOoTHYecKHe, aHTpororeHHble. OOmue
3aKOHOMEPHOCTH JIeHCcTBUS dKoJornueckux (akropos. IIpaBmwio munumyma (K.
[npenrens, 1O. Jlubux). TosepaHTHOCTh. ODBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AoGuotndeckue ¢aktopel. CBeT Kak dKojormueckuii (axrtop. JleiicTBHE pa3HBIX
Y4acTKOB COJHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIbl PaCTeHUN U
KUBOTHBIX IO OTHOILIEHUIO K cBeTy. CurHanbHas poJib cBeTa. POTOMEPUOIU3M.
Temnepatypa kak skosoruueckuid ¢akrop. JlelicTBue TemmepaTypbl Ha OpPraHU3MBbI.
[lolikunorepMHble U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

Brnaxnocte kak  akonorumyeckuid  ¢akrop. IlpucnocobneHuss pacTeHUd K
nojJiep>kaHuio BoaHoro 6ananca. Knaccudukanus pacTeHuil Mo OTHOIIEHHUIO K BOJE.
[IpucnocobaeHus )KUBOTHBIX K U3MEHEHUIO BOJIHOTO PEXKHUMA.

Cpenbl oOuTaHus OPraHU3MOB: BOJHAS, HA3eMHO-BO3/yIIIHAsI, IOYBEHHAs, TITyOHMHHAS
MOANOYBEHHAs, BHYTpHOpraHu3dMeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpell
oburtanus opranu3moB. [IprcnocoOnenns opraHu3MoB K )KH3HHU B pa3HbIX Cpeiax.
buonoruueckue purmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE M TOJUYHBIE
putMbL [Iprcnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHUSM YCIOBUH JKU3HH.
XKuznennsie Qopmel opranuzmoB. Ilonartue o >xu3zHeHHOH (opme. JKu3HEeHHBIE
(dbopMBI pacTeHMii: JepeBbs, KYCTApHHKH, KYCTapHUYKHU, MHOTOJETHHE TpPaBBhl,
olHOJIeTHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHUOHTHI, T€OOHOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HH.

buotnueckue dakrtopel. Bumbl OHOTHYECKHMX B3aWMOJAEWUCTBUIA: KOHKYpPEHIIHS,
XUITHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapasutusm, Koomepamusi, MyTyaju3M,
KOMMEHCAIU3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3aMMO/ICHCTBUS (Tomnyeckue, popudeckue, Gpadpudeckue). 3HaueHue OMOTHUECKUX
B3aMMO/JICHCTBUI ISl CYIIECTBOBAHUS OPraHM3MOB B cpefe oOuTanus. [IpuHImn
KOHKYPEHTHOT'O MCKIIFOUEHUS
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7.3

DKOJIOTUYECKHE XapaKTEpPUCTHKH mnonmymsauuu. [lomynmsmuss kak OHOJOTHYEcKast
cucteMa. Poib HEOTHOPOJHOCTU cpenpbl, (HU3MUECKUX OapbepoB U OCOOEHHOCTEH
Oouosornu BUAOB B (OPMHUPOBAHUU NPOCTPAHCTBEHHON CTPYKTYPHI TMOIYJISIIHIA.
OcHOBHBIE NTOKA3aTEIN MOMYJIALMN: YUCIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U MOJIOBasI
CTPYKTYpa, pOKIAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUSL.
DKoJoru4eckasi CTpykrypa nomnyasuuu. OneHka 4uciaeHHOCTH nomyisauuu. JJunamMuka
MOIYJSILIMK U €€ Peryssinus. buoThyeckuii noTeHnuan nonyinsauuu. MoaenupoBanue
JUHaMUKM —nonynsauuud.  KpuBble pocta 4yucieHHocTH —nomyisinud.  Kpusble
BbUKMBaHUS. Peryssius 4ucaeHHOCTH NOMYyJsLUUNA: poJib (PaKTOPOB, 3aBUCALINX U HE
3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKUE CTpaTeruu BUIoB (r- u K-ctparerun).
[Tonsitne 00 sKoJOTHMYECKOW HUIIE BUAA. MecrooOutanue. MHOromepHass MOJEIb
skonornueckor Humm JOk.M. XatumHCOHa. Pa3mepsl HKOJOTrMYECKOM HMILH.
[ToTeHnmanpHas U peaIn30BaHHAs HULIY.

Bun xak cucrema nomymnsiuil. Apeanbl BUAOB. Buibsl M MX KU3HEHHbIE CTPATETHU.
3aKOHOMEPHOCTH TNOBEJEHUS W MUTpAlUi >KMBOTHBIX. buHojiornueckue WHBa3Uu
Yy)KE€POJIHBIX BUIOB

7.4

CooOmiectBa opranu3mMoB. broiienos u ero crpykrypa. CBs3u Mexay OpraHu3MaMu B
o6uoneHo3e. JkocucreMa kKak oTkpbiTas cucrema (A./[x. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B OSKOCHUCTEME: IMPOJYLUEHThl, KOHCYMEHTBHI, pEAYLCHTHI.
Tpoduueckue yposuu. Tpoduueckue nenu u cetu. AGMOTUYECKUE OIIOKU SKOCUCTEM.
[TouBsl U wiIBl B 3kOcucTeMax. KpyroBopoT BeliecTB ¥ MOTOK SHEPTHH B 3KOCUCTEME.
OcHOBHBIE TIOKa3aTenn »HKOCHUCTEMBI. brmomacca W NOpOayKIUsA. ODKOJOTMYECKHE
MUpaMU/Ibl YuCell, OMOMAacChl U SHEPTHH.

HanpaBieHHble 3aKOHOMEpHBIE CMEHbI COOOIIECTB - cykueccud. IlepBuuHble u
BTOPUYHBIE CYKLIECCUU U UX NMPUUYUHBI. AHTPOIOTIE€HHbIE BO3/IEHCTBHSI HA CYKLIECCHH.
KnumakcHoe cooOuiectBo. buopasHooOpasue M MOJHOTa KPyroBOpOTa BEILECTB -
OCHOBA YCTOMUMBOCTHU COOOIIECTB.

[IpupoaHbie  3KOCHUCTEMBI.  AHTPONOTEHHBIE  3KOCUCTEMBL.  ATPO3’KOCHUCTEMA.
ArpoueHo3. Pa3nuuus Mexay aHTPONIOIN€HHBIMH U IPUPOJAHBIMU SKOCUCTEMAMHU.
VYpb6oskocucrembl. OCHOBHblE KOMIOHEHTHI ypOoskocucteM. l'opoackas ¢iopa u
¢ayna. CunaHTpomm3anus ropoJCKoi ¢ayHbl. buojormueckoe M X03sCTBEHHOE
3HaYEHHUE arpo’KOCUCTEM M ypOO’KOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/ICHICTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc »sHepruum M BELIECTB MEXIY CMEXHBIMH S3KOCHCTEMaMH. Y CTOWYMBOCTh
OpPraHu3MOB, MOMYJISALHUN U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U aHTPOIOI'€HHBIX
BO3JIECTBUN

7.5

buocdepa - obuierianerapras 000s10uka 3eMITH, T€ CYIIECTBYET WM CYIIECTBOBAJIA
xu3Hb. Yuenue B.M. Bepnaackoro o 6uocdepe. O6mactu 6uochepsl U ee cocras.
XKusoe BemecTBo Onochepsl U ero QyHKIIHUH.

3aKOHOMEPHOCTH  cylecTBOBaHUs  Ouocdeprl. OcobOeHHOcTH Ouocdepbl  Kak
rio0abHOM 3KocHcTeMBbl. JlMHAMHUUYecKkoe paBHOBecre B Ouocdepe. KpyroBopoTbl
BEIIECTB M OMOreoOXMMHUYECKUe HMKIBI (Yriaepona, a3oTa). PUTMUYHOCTD sIBJIEHUH B
ouocdepe.

3oHanbHOCTh OMocheprl. [lonarue o Ouome. OCHOBHbIE OMOMBI CYIIH: TYHJpA,
XBOWHBIE Jieca, CMEIIaHHbIE U IMPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHbI, MYCTHIHH,
TPOTUYECKHUE JIeCa, BBICOKOTOPbs. Kinmar, pacTUTENbHBIN U KUBOTHBIM MUP OHOMOB
CYIIH.

CtpykTypa ¥ (YHKIUS KHUBBIX CHCTEM, OIIEHKa MX PECypCHOTrO IOTEHIHana |
ornocdepHbIX QyHKIHIHA

7.6

OKOJIOTUYECKHUE KpHU3UChl U HUX HNPUYHUHBI. Bo3zgeilictBue 4enoBeka Ha 6H00(bepy.
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3arpsi3HeHHe BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE BOJHOM CpEIbI.
Oxpana BOAHBIX pecypcoB. Pazpymienue nousbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3meneHne ximMara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PpACTUTENbHBIM M JKUBOTHBIM Mup. OxpaHa
pPacTUTENBHOIO W JKUBOTHOrO Mupa. OCHOBHBIE MPUHLMIIBI OXPaHbl MPUPOJBL
Kpacnsie kauru. Oco6o oxpansemslie npupoabie Teppuropun (OOIIT).
Bborannueckue capl U 300J0THYECKHUE MTAPKU.

OCHOBHBIE NPUHLUIIBI  YCTOMYMBOIO  Pa3BUTUS 4YEJIIOBEYECTBA U  IPUPOJIBL
ParmmonanbsHOEe TPUPOAOTIOIH30BAHNE U COXPAHEHUE OMOIOTHYECKOTO pazHO0Opa3us
3emin

10.
11.

12.

13

14.
15.
16.
17.
18.
19.
20.

21.

Memoouueckue nocoous u 00noJIHUMENbHAA TUMEPAMYPA
Jlumepamypa ons yyumens.

bepxun6mut M.b., ['narones C.M., IBanosa H.I1., ®punman M.B., ®ypanes B.A., Uy0 B.B.
Metonuueckoe nocobue k yueOHuky “Oouras ouonorus” - M.: MUPOC, 2000. — 93c.
H.JI.T'aneesa.,«Cto mpuémMoB ijIsl y4eOHOTO ycIiexa yueHHKa Ha YPOKax OMOJIOTHH»-METOANIECKOE
nocobwue s yuutensi, MockBa: «5 3a 3HaHus»,2006r.
I'mu A.A. Tlpuemsr negarornueckoit Texuuku. — M.: Buta-IIpecc, 2002. — 86¢.
Hmutpuesa T.A., Cymaroxun C.B., I'ynenkos C.M., Measenesa A.A. buonorus. Yenosek. O6mas
ounonorusi. Bonpocsl. 3aganus. 3amaun. — M.: [Ipoda, 2002. — 144c.
Myprasun .M. 3agaun u ynpaxseHnus o oomieit ononorun. [Tocobue mist yanreneit. — M.:
[IpocBemenue, 1981. — 192c¢.
[Teryaun O.B. DnexTuBHbIE Kypchl. IX MecTO U pois B OMosorHueckoM 00pa3oBanuu.// “buonorus
B mkose”. — 2004. - Ne7.
[Tonomapera 1.H., Conomun B.I1., CunensaukoBa I'.J]. Obmas metoauka o0ydenus: onogoruu. M.:
N3 patensckuit nentp “Axanemus”, 2003. — 272c.
Briconkas M.B. TpenupoBounsie 3agaun. Bonrorpan. Yuurens: 2005. 148c.
I'ynges B.I'. 3agaunuk no renetuke. M. Konoc1980.
Kyumenko B.C., [laceunuk B.B. buonorus. lllkonbnas onumnuana. ACT - Actpens. M.2002. 300c.
A.B. IIumenoB. Ypoku 6uosioruu B 10 — 11 knaccax, pa3BépHyToe IIaHUpoBaHue (B 2 YacTiaX. —
SpocnaBns, - Akanemus pazsurtus, 2006
[TumenoB A.B. Ypoxku buosnoruu. Apocnasns. Yuutens rona Poccun: 2003. 270c.

. Pugurep O.H. buonorus. Dxonorus. Dk3aMeHalMOHHbIE BOIIPOCHI U OTBETHI. M.“AcT-npecc mkona”

2003. 54c.

[TporpamMmebl aj1s1 00111€00pa30BaTENBHBIX IIIKOJI, TUMHA3UM, JuIleeB. buosorus. 5-11 kmacc. M.:
Hpoda, 1999. —224 ¢

KOpkosa U.N., lllumkeBuy M.JI O6miast 6uonorus: 10 knacc: [loypounsie TecTsl: TeMaTHUeCKHiA
KOHTPOJIb. YUueOHO-MeToau4eckoe nocooue - Mu:FOnumnpecc,2004.- 192c.
B.IO.Kpectpsauunos,l".b.Baitnep. COOpHUK 337124 IO T€HETHUKE C pelieHusMu. -CapaToBs:
«JIumei»n,1998.-156¢.

b.X.Coxonosckas. 120 3agay no reneruke(c pemennsmu).M.: Lentp PCIIN,1991.-88c.
C.A.dukapés ['eneruka : COopuuk 3amau.-M.: M3narensctBo «IlepBoe cenTsiopsa»,2002.-112c.
C.W. bensanuna, K.A.Kysemuna, 1.B.Cepreesa u np. Pemenue 3anau no reneruke. CI'MVY,2009.

3. Imutpuesa T.A., Cymaroxun C.B., I'ynenkos C.1., Mensenesa A.A. buonorus. Yenosex.
O6mas 6uonorusi. Bornpocel. 3aganus. 3amaun. — M.: [Ipocda, 2002. — 144c.
Konnenuus npodguiabHOro o0ydeHus Ha cTapiieid cryrnenu oomiero oopasoBanus. Mockaa.

Y4eOHMKH ISl YYALIUXCH:
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10.

11

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.

buonorus. Beeaenue B 6nomnoruto. 5 kinacc. Meroaudeckoe noco6ue k yueonuky H.U. Conuna,
A.A. TlnemakoBa «buonorus. Beenenue B 6uonoruro. 5 knaccey/B.H. Kupunenkosa, B.1.
CuBorunazos. — M.: Jlpoda, 2013. — 184 c.

buonorus: XKusoii opranusm. 6 ki., yaeonuk/ H.W. Conun. -2-e u3., crepeoruir. - M.: Jlpoda,2014.
—174,[2] c.

Buosorusi: MHOTOOOpa3ue )XUBBIX OpraHu3MoBy 7 KiI. : yueOnuk/ B.b. 3axapos, H.U. Conun . — 2-¢
u3., crepeotunt. —M.:Jlpoda, 2016. -255, [1] c. :um.

buonorus. Yenosek. 8 kiacc:. yaeOHUK myist 00meoodpazosat. yupexaeanit/ H.M. Connn, M.P.
Camun — 5-¢ m3., crepeoturt. — M.: Jlpoda. 2012. — 287, [1] c.

YueOnuk: bronorus. O0mnue 3akOHOMEpPHOCTH. 9 KII.: yuel. s 001eo0pa3oBar. yapek1eHu/
C.I''MamonToB, B.b.3axapos, H..Connn. — M.: JIpoda, 2012.-285, [3] c.

VYyeonuk: buonorus. Obmas 6uonorus. bazoserit ypoBens: yue6. ams 10-11 it
obmeoOpazoBaTenbHbIX yupexaenuit/ B. Y. CuBornazos, .b.Aradgonosa, E.T. 3axaposa; mox pe.
akag. PAEH, npog. B. b. 3axaposa, — M.: [Ipoda: Mockosckue yue6Huku, 2011- 368c¢.: ui.

Jlumepamypa ons yuawjuxcs.
[1.M Boponun, JI.B. Beicotnikas, .M. Apmvmui u ap. buonorus (o6mas 6uosiorusi), yaueOHuk amst 10
— 11 xnaccoB o011e00pa30BaTENbHBIX YUPEXKACHUN; TPOPHIBbHBIN ypoBeHb; 1 yacTh . — M.;
[Ipoceemenue. - 2006.
I'"M. Hdpmvmmmn, O.B. Cabnuna, JI.B. Beicoukas, [1.M. bopoaun. OOmias Ouosiorus: NpakTUKyM JUIs
yaamuxcs 10 — 11 1. 001meo0pa3oBaTeIbHBIX YIPEKICHNN; MTPOGUITBHBIN YPOBEHB
Apsiruna B.H.buonorus nns noctynaromux B BY3s1. M. “Beicmias mxoisa”1998. 475c¢.
O.B. I'uraau. O6mas 6uonorus, 9 — 11. Tabmuuel, cxeMmsl. — M.; - Baagoc, - 2007
PyBunckuit A.O., Beiconkas JI.B., 'maroneB C.M. O6mas 6uonorus: Yueonuk mist 10-11 kiaccos
IIKOJI ¢ YyriyOJaeHHbIM n3ydenueM ouosnoruu. — M.: [Ipocsemenue, 1993. — 544c.
O6mras 6uomnorus. 10-11 kmacc: y4ue6.misiodmeoopa3oBart. yupexaeHui / A A.
Kamencknii, A.E. Kpuckynos, B.B. Ilaceunuk. — M.: [Ipoda, 2005. — 367 c.
Crpeirus C.®. buosorus: [loaroroska k EI'D: Yuebno-metonnueckoe nocodue - CapaTos:
JIuneit, 2005. - 128 c.
C.I'. MamonToB, B.b. 3axapos, T.A. KoznoBa. OcHoBbI Ouoj0ruu (Kype 1is
camoobpazoBanus). — M.; [IpocBemenne, 1992
baryeB A.C., I'ynenkoBa M. A., EneneBckuit A.I'. u 1p. buosorus: boJibiiol cipaBoOYHUK s
IIKOJLHUKOB M MOCTYMAMKX B BY3bl. - M: [Ipoda, 2004.10
bonrosa 1.B. Coopauk 3ana4 mo oomiei omosorun. — M.; «Onuke 21 Bex», - 2005.

. Kamenckuii A.A. buonorust: [TomHbrii Kypc 001eo0pa3oBaTeIbHONM CPEAHEH MIKOJIBI:
12.
13.

YueOHOe nmocoOue A MKOJIBHUKOB U a0UTYpUeHTOB - M: Dk3amen, 2002. - 448 c.

XKepeobrosa E.JI. buonorus B cxemax u tabnunax: [locoOue amns MKOIFHUKOB U a0UTYPUEHTOB -
CII6: Tpuron, 2005. - 128 c. M: [Ipoda, 2005. - 240 c.

Jlemesa H.A., Kamnrok JI.B., JIucos JI.JI. buonorus B Bonmpocax u otBerax. - M.: Ponbd. 1999. —
496c¢.

bornanoga T.JI., ConomoBa E.A. buonorus. CripaBounoe ocoOue sl CTapIIeKIaCCHUKOB U
nocrynaromux B BY3s1. — M.: ACT-ITPECC ILIKOJIA, 2002. — 816c¢.

Kupeesa H.M. buonorus s nocrynatomux B BY3s1. CriocoOsl peienus 3ajay no reHeTukKe. —
Boarorpaa: Yuurens, 2003. — 50c.

CamoyunTens 11 peuieHus 3a1a4 1o resetuku. 2 yactu. I .M. IToaropaosa. B «Ilepemena"1988r.
®.K. Anenbmun. 3agauun no reHetuke. [locodue nns abutypuentos BMA..,1997r.

Mopron /xenkunc. 101 xiaroueBast unes: reneruka. — M.: @AUP-IIpecc, 2002.

[TerpocoBa P.A. OcHoBbl reneTuku. Tembl mKkoasHOTO Kypca. — M.: JIpoda, 2004. — 96c.
MamonToB C.I'. buonorus: [Tocobue ans noctynaromux B By3sl. — M.: Briciias mkona, 1992.
@nunt P. buonorus B mudpax. — M.: Mup, 1992.

[Mananenok E.C., Kamumroxk JI.B., JIucos H./I. Tectsl mo 6uonoruu. — M.: Ponbd, 2001. — 384c
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Multimedia — noodepsicka Kypca «oowas ouonozusn»
Otkpeitas 6uonorus (Bepcus 2,6). @usukon, 2006
«Kupumn u Medoauii. 10 k1. OOmmias 6uonorus»
«Kupumn u Medoauii. 11 k1. OOmmas 6uonorus
OcHoBbl 0011e# 6uosnoruu, 9 knace («1C:O6pazosanuey, 2007)
buosnorus, 10 knacc («1C:O6pazoBanue», 2008)
OnexTpoHHble yueOHUKU A.B.IlumeHosa
ABTopckue 1U(pOBbIC 00PA30BATEIBLHBIC PECYPCHI
Hpyrue S0P Ha ycMoTpeHue yuuTens

Hnmepnem-pecypcol
http://www.eidos.ru — DHI0C-IIEHTP TUCTAHITMOHHOTO 00pa30BaHUS
http://www.km.ru/education - Y4yeOHble MaTepHualibl 1 caoBapu Ha caiite «Kupuin u Medoauii»
http://school-collection.edu.ru/catalog/search - Enunas xosnekuus nuppoBbix 00pa3oBaTebHbBIX
pecypcoB
http://window.edu.ru/window/ - eiHOE OKHO J10CTyna K oOpa3oBaTelbHbIM pecypcaMm MHTepHeT 1o
OuoIorNu.
http://www.5ballov.ru/test - Tect it aOUTYpPUEHTOB IO BCEMY LIKOJILHOMY KypCYy OMOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TerekoMMyHUKaIIMOHHBIE BUKTOPUHBI IO OHMOJIOTUH -
HKOJIOTUH Ha cepBepe BOpPOHEKCKOTO yHUBEPCUTETA.
http://chashnikil .narod.ru/uchutil45.htm - Karanor ccpiiok Ha 06pa3zoBaTelbHbIE PECypChl
WNHutepHera no pasaeny "buonorus".
http://ic.krasu.ru/pages/test/005.html -TecTbl o 6GHOJIOTUU.
http://www.kokch.kts.ru/cdo/ - TectupoBanue On-line o Ouosoruu ans ygamuxcs 5-11kmaccos.

. Jlpyrue uHTepHeT- pecypchl Ha YCMOTPEHUE YUUTEIN U 00y4Jarouuxcs

Pecypcovt oucmanyuonnozo odyuenus
http://www.informika.ru/- oGy4aromux mporpamMmm 1o OHOJIOTHH U XUMHUH.
http://testipobiologii.ucoz.ru/ - TeCThI MO OMOJOTUN OT yUuTeNst Onosoruu MypomieBoit KOmun
BrnaguMupoBHBI (aBTOPCKHI IEPCOHATBHBIA CANT)
http://www.ballov.net/login.php - TecTbl Ha CTpaHHUIIE FICKTPOHHOTO JTHEBHUKA ballov.net(aBTOpcKue

pecypcehl)

Oobopyooeanue
NutepaktuBHas nocka Hitachi wim MyasTUMEIUAHBINA TPOSKTOP
Kowmmbrotep ¢ nporpammamu nakera «1 moMorib»
OprrexHuka
Hutepnet pecype
Jlunaktuueckue pecypchl kKabuHera 6UOI0TUU
Pecypc mkonbHO# OubIHOTEKH
DO0P paznu4HOro xapaxkrepa (CM. BBIIIIE)
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