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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OnpeJeNieHus] MOAX0A0B K (OPMHUPOBAHUIO COJAEpkKAHUS Y4YEOHOro mpeaMera
«buonoruss» cocraBwiM: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIE, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
MPUHIMNAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenugurke 6MOIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUEHHUH
CYILIIECTBOBAaHUS 4YeNloBeYecKOoro obimiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpejieieHbl OCHOBHbIE (DYHKIIMH MPOrpaMMBbl IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Mendax, o0 obmiei
CTpaTeruu OOy4YeHUusl, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachlpelelieHue [0 paszieiaM ¢ TeMmawm,
PEKOMEHIYeMYIO MOCIIeIOBATEIbHOCTh U3YUYECHHsI Y4eOHOTro MaTtepuasna ¢ y4éTom
MEXMNPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamvMe mo OHONOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JEeSTENbHOCTU/YUeOHBIX JEUCTBUN O00Yy4aloIUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTNYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl YPOBEHB) pean30BaH
NPUHIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOruu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTHYECKOTO MBIIIJICHUS, MPEJCTaBICHUN O 3JJ0POBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TIPOIECCOB B MpOrpamMMme Mo OHOJOTHM yJEJI€HO BHUMAHHE HCIIOJNb30BAHUIO
IIOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUISl PELICHMS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCIIE: NMPOPWIAKTUKH HACJIEJCTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEAMKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
1eeco00pa3HOro TMOBEACHUS B OKpYXKalIlled NPUPOJHOW cpene, aHaau3a
BIIUSIHUSL XO3SIMCTBEHHOM JNESTEIBHOCTH YEJIOBEKAa HA COCTOSHHE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
yuebHoro npeamera «buosorus» MpoaUKTOBAaHO HEOOXOAMMOCTBHIO OOECTIeUCHHS
YCIIOBUM ISl PELIEHUS] OJHOM M3 aKTyaJbHBIX 33J1ay IIKOJIbHOIO OMOJIOIrMYECKOro
oOpa3oBaHusl, KOTOpas ImpeAmnojiaraet (QOpPMHUPOBAHUE Y  OOYyYaIOIIHUXCS



CHOCOOHOCTH aJanTUpPOBaThCS K M3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa oOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMSI  3aKOHOB  JKMBOM  MPUPOABI,  (OpMUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPUPOAE
U YEJIOBEKY.

Bbonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero  o00pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecrneynBaeT ycioBHs JUisl (GOpMUPOBAHUS
UHTEJJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(MOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpalli OWOJIOTHYECKUX 3HAHUM C
NPE/ICTABIICHUSIMUA U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coCTaBMWIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B MporpaMMme [0
ouosoruu.

OT10o0p conepxanus yuebHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
OCYILECTBIEH C MO3ULMHA KyJIbTypocOOOpa3HOro IOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM 0Oyuaromuecs AODKHBI OCBOUTH 3HAHUS M yMEHHUS, 3HAUUMBbIE IUIs
(GopmMupoBaHus 00ILIEH KyJIbTYypbl, ONpEICNAIONINE aJeKBaTHOE IIOBEJCHHE
YeJl0oBeKa B OKpY’Kaollled MPUPOJHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEPIKAaHUsSA, KOTOPHIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAYYHOM KapTUHE MHpa U
[ICHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOLUIMX  TI'yMaHHU3AlHUH
OMOJIOTMYECKOTO 00pa30BaHMS.

CrtpykTypupoBaHHe cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOrMHM OCYILIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUS 3HAHUH 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIFOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
Hay4yHOTo mo3HaHMs», «KneTka kak Ouonornueckas cuctema», «OpraHusm Kak
Oouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIIOLMS )KUBOM MPUPOIB», « IKOCUCTEMBI U MIPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp n3yuenuss yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHNE  OOYy4YalIIMMHUCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliy JKUBBIX CHCTEM pAa3HONO paHra M MNPUOOPETEHHE YMEHMI
WCIIOJIb30BaTh 3TH 3HAHUS I TPAaMOTHBIX JEUCTBUM B OTHOLUEHUU OOBEKTOB
KUBOU MPUPOJIBI U PELIECHUS PA3IUYHbIX )KU3HEHHBIX TPOOJIEM.



JlocTmwkenue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIONNX 3aa4:

OCBOCHHE OOYYAIOIMUMHUCS CHCTEMBl 3HAHUH O OHOJIOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUJIaX, CIyKalUX OCHOBOM
st OPMHUPOBAHUS TIPEJCTABICHUN O €CTECTBEHHO-HAYyYHOW KapTUHE MHpA, O
METO/IaX HAYYHOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKUBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHM3aIliH, BBIIAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopMHupOBaHUE y OOYYAIONMIUXCS IO3HABATEIBHBIX, WHTEIUICKTYalbHBIX H
TBOPYECKHX CIIOCOOHOCTEH B MpOIECCE aHAM3a JAHHBIX O IMyTSIX pPa3BUTHUSA B
OMOJIOTUY HAyYHBIX B3IUISJIOB, WJCH W TIOJIXOJ0B K HM3YUYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alluy;

CTAaHOBJICHHEC Yy OOYy4YarOIMXCAd OOIIeH KyJIbTypbl, (YHKIIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATH W OIICHUBATH SBJICHUS OKPY)KAIOIIETO
MUpa JKMBOW TPUPOABI HAa OCHOBAHWM 3HAHWUH M OIBITA, IMOJYYCHHBIX IIPH
U3YYCHUH OUOJIOTHH;

dopMupoBaHUE Yy O0OydYarOmUXCS YMEHHHW WLIIOCTPUPOBATh 3HAYCHHUE
OMOJOTUYCCKUX 3HAHUKW B TPAKTUYCCKOW JCATCIBHOCTH YEJIOBEKa, Pa3BHTHH
COBPEMECHHBIX MCJIMITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHI;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YCIOBEKOM J>KHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOMIOACHUS AITHIECKUX
HOPM TP MPOBEJEHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUWA [IJIS1 TOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpBI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCETHEBHOM KU3HU /IS
OLICHKH ITOCJICICTBUM CBOEH JIEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKaKUIEH Cpeie,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHWE W COOJIFOACHHWE MeEp NPOPHIAKTUKU
3a00JIeBaHU.

B cucreme cpennero o6miero o6paszoBanusi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SBJISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM o0actu «EcTecTBeHHO-HAYYHBIE PEIMETHIY.

Jlist u3ydenus OMOIoruu Ha 6a30BOM ypOBHE CPEIHETO 00IIero oopa3oBaHums
orBoguTcs 68 yacos: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B Hezelno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OTNMCAaHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuiibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3ALMS.

Kusbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. YPOBHU OpraHU3alUKN OMOCUCTEM :
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

Tabmuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOJAJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpalbHBIX BemecTB B KkieTke. llonnepxanue
OCMOTHYECKOT0 OajnaHca.

benku. CoctaB u cTpoeHne 0eaKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHumbie 1 3aMEHUMbIE aMHUHOKHCIOThl. AMUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS W
YeTBEpTUYHAS CTPYKTypa). XHWMHUYECKHE CBOWCTBa OenkoB. buomorndeckue
byHKITUN OEIKOB.

depmeHTHl — Oumosiormyeckme Katanmsatopel. CTpoeHume (epmeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas crenuduaHocts. KodepmeHTsl. ButamuHsbl.
OTmnuus pepMEeHTOB OT HEOPTAHUUECKHUX KaTalIn3aTOPOB.

VYraeBoapl: MoHOcaxapuabl  (TUIFOKO3a, pubo3a W Ae30KcHpH003a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxman, TJIUKOIEH,
11eJITI0J103a). brosnornueckue GyHKIIMU YTIE€BOIOB.



Jlununael:  Tpurnunepuasl, Qocdomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
YII€BOAO0B, OEJIKOB U JIMIHJI0OB KAK UCTOYHUKOB 3HEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasr — MoHOMEpEI
HyKIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JAHK. Ctpoenue n gpynknuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[utonorusa — Hayka o kietke. Kiietounast Teopust — npuMep B3aMMOIEUCTBUA
uael 1 GakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUYEHUS KIETKH.

Knerka kak wnenoctHas xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHast memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpOeHUusl IpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKONW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IrpUOHON KIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [lnazmaruyeckas memOpana, e€ cBoiicTBa U pynkuuu. llurornasma u eé
opranousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJPWH, IUIACTHBI.
[Ipoucxoxnenne MUTOXOHApUM W TiacTuA. Bunbl mnactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTpP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYyHKIIMHY OPraHOUAOB KJIETKHU. BKiroueHusl.

SAnpo — perynsaropHbiii neHTp kieTku. CTpoeHue snpa: suepHas o0oJodvKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Junarpammel:  «PacripeneneHre XHMUYECKUX JJIEMEHTOB B HEKHUBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOAE.

Tabauupr u cxemsl: «llepuonuyeckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIeKyIIbl BOJbI», «bruocnunTes 6enka», «CTpoeHHe MOJIEKYIIbI OenKay,
«Ctpoenue dpepmenta», «Hykmennossle kucioTel. JJTHK», «CTpoeHre MOJICKYIIBI
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE MNMPOKAPHUOTUYECKON KIETKNY,
«CTtpoeHnue siapa KICTKU», «YTIEBOAbDY, «JIMmuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYIOBaHWE IS MPOBEICHHUS
HAOMIOICHUH, W3MEpEHHUH, SKCIEPUMEHTOB, MHKPOMpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KJIETOK.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

JlaGoparoprass pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTHBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMIJIa3bl WIIM KaTalasbl)y.



Jlaboparopnass pabora Ne 2. «UM3ydeHue CTpPOEHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepuil MOJ| MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnapatax U HX
OMHCaHUE.

Tema 4. ’/KusHe1esITeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oIn3M. AcCUMUIISALNS (TUIACTUUYECKUNA OOMEH) U
JUCCUMWISIIUSL (SHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipollecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tunbel oOMeHa BellecTB: aBTOTPOHBIN U rereporpodHbiidl. Poib ¢pepmeHToB
B 0OMEHE BEIIIECTB U MIPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TemHoBas (da3pl (doTocuHTe3a. Peakuu
dboTtocunTesa. IhPpekTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3A JJISI YKU3HU
Ha 3emsie. Biusinue ycioBuit cpenibl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHUS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocHHTe3. XEeMOCHUHTE3UpYolue 0aKkTepruu. 3HAYCHHE XEMOCHUHTEe3a IS
KW3HU Ha 3emiIe.

DHepreTuueckuii oOMeH B KJEeTKe. PaciieruieHue BeIIecTB, BBIJCICHUE U
AKKyMYJIUDOBaHHE OJHEPrUd B KIETKE. OTalbl HHEPreTHUYECKOro OOMEHa.
I'mukomus. bpoxxenune u ero Buabl. KucimopogHoe OKHUCIICHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O} heKTUBHOCTD
HHEPreTUYeCKOro oOMeHa.

Peakniuu wmatpuuHoro cuHre3a. [‘enernueckas wuHdpopmarus u JIHK.
Peanuzanus reHetnudeckoil mHbopmanuu B KieTke. ['eHEeTMUEeCKHH KO U €ro
cBoricTBa. Tpanckpumniuss — MaTpuunblii cuate3 PHK. Tpancnsauus — 6uocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hexnetounsie ¢hopmbl xku3HU — BUpYyChl. McTopus otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOGHHS MW KU3HEHHOTO IIHMKJIa BHUPYCOB.
bakrepuodaru. bone3nn pacteHui, JXKMBOTHBIX W 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoneduiura venoeka (BUY) — Bo3oymautens CITN/]a.
OOpatHass ~ TpaHCKpHUIIUsA, peBepTaza W uHTerpaza.  lIpodumaktuka
pactpoCTpaHEeHHs BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupszes.

Tabmumel u cxembl: «Tunel muTanusy, «Merabomusamy», «MHTOXOHIPHULY,
«OHepreTnudeckuit ooMen», «Xnoporiacty, «Dotocuntesyn, «Ctpoenne JIHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnyeckuit Koy,
«Bupycw», «bakrepuodarn», «Ctpoenune u xu3HeHHbIH Uk Bupyca CIIN]a,
Oakrepuodaray, «Permmukammst JJTHK».

O6opynoBanue: Moaenu-ammiukanuu «Y apoenne JIHK m Tpanckpummsy,
«buocunTes 6enkay, «CTpoeHue KIeTku», moaenab ctpykrypsl JIHK.

Tema 5. Pa3MHOXkeHUe M HHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.



Knerounslii 1muki, win >KU3HEHHBIM LUKA KiIeTku. MHTepdaza u MHTO3.
[Ipomecchl, mpotekatonue B uHTepdasze. Pemnmukainus — peaxkius MaTPUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmouaHbld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJBI.
[{uTosIOrMUeCcCKne OCHOBBI PA3MHOXEHUS W  MHIAUMBUAYAIBHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenne kietku — muto3. Cragum mutosa. [Iponecchl, NpoUCXOaIIME HA
Pa3HBIX CTAAUSIX MATO3a. BUOJIOTUYECKUI CMBICII MUTO34.

[Iporpammupyemasi ruOENb KJIETKA — aroITo3.

dopMbl pa3MHOKEHUSI OPTAaHU3MOB: Oecronioe u mojioBoe. Buasl 6ecmnosnoro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IOYKOBAaHHWE OJIHO- M MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pasMHOXKEHUE, €TO OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum Mmeito3a. IIpoiiecchl, nmpoucxoasuiye Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonormueckunit CMmbICT U
3HA4YCHUE MEN03a.

I'amerorenes — mporecc 00pa3oBaHUs TIOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeIe xene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIETOK — TraMmeT (CrepMaTo30uj, SHUIICKIETKa) — CIEepPMaTOTeHE3 M OBOTCHES.
OcoOeHHOCTH CTpPOEHMs SULEKIETOK H crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTeHorenes.

WuauBuayanbHoe pas3BuTHe (OHTOTreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpyiisinus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHe. THIbI
NOCTAMOPHOHANIBHOTO PAa3BUTHUSA: TMpsiMOe, HempsaMmoe (JinuuHouHOoe). Brusnwue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC
YPOICTBA.

Poct u pasButne pacteHuil. OHTOT€HE3 I[BETKOBOIO PACTEHHS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHUSIL.

JdemoncTpanum:

Tabmuet u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JlBOitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenue kieTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsrii mukin», «Pemmukamus JTHK», «Mutosy,
«Mernos», «IIpsmoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONMUTAOIIUX U
4yesnoBeKka», «OCHOBHBIE CTaJIU OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOT, MHKPOIPENapaThl «CriepMaTo30u bl
MJICKOIIUTAIOIIETO», «SHIeKneTka miuekonuTarmero», «KapruoknHes B KIETKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-anIuiukanusa «J/leneHue KiIeTkn», MOJIEIb
JTHK, moxens MeTadazHoit XpOMOCOMBI.

JlaGopaTropHble M IpaKkTHYecKUue padoThI:



Jlaboparopnast pabotra Neo 3. «HaGmromenwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «l/3yueHue CTpOEHHUS TOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuxku. Mcropus pa3Butus reHeTuku. Pons nuronoruu
U SMOPHOJIOTUM B CTAHOBJICHHM TE€HETHKH. BKian poccHilCKMX U 3apyOeKHBIX
yu4€HBIX B pa3BUTUE TEHETUKU. MeTOJbl TEHETHUKU (TUOPUAOJIOTHUUECKUH,
[IUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKuii). (OCHOBHBIE T'€HETUYECKHUE
noHATHs. ['eHeTnueckasi CHMBOJIMKA, UCIIOJb3yeMasi B CXEMaX CKpPEIIUBaHUIA.

3aKOHOMEPHOCTH HACIEIOBAHUS MPU3HAKOB, YCTaHOBIEeHHbIE . MeHenem.
MonorubpugHoe CckKpenBaHue. 3aKoH eauHooOpa3usi TUOPUIOB TEPBOTO
nokojeHus. IIpaBwiio AgomMuUHHMpOBaHUS. 3aKOH PACHICIJICHUS TPU3HAKOB.
I'unoresa yucrotel ramet. [1oJIHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JluruOpuHOe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HAcJeIOBaHUS
npu3zHakoB.  lluroreHernueckue - OCHOBBI  JUTHOPUJIHOTO  CKpEIIMBAHMS.
AHanuzupymoniee ckpemuBanie. Mcnoinb30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIPEJICTICHUsI TEHOTHUITa OCOOU.

CueruieHHOe  HaciienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLICTUICHHOMY HaclieIOBaHWIO TeHOB. HapylieHue cluemnieHus reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'enetnka mosia. XpoMOCOMHOE ONpEAENIEHHE MoJia. AYyTOCOMBI M TOJIOBBIE
XpoMocombl. ['omoramerHesle W rereporaMeTrHble oOpraHusmel. HacienoBanue
[IPU3HAKOB, CLIETUIEHHBIX C M1OJIOM.

N3menunBocTh. Buibl H”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBCHHAS.
Poimb  cpeapl B HEHACHEACTBEHHOM  HM3MEHYHMBOCTH.  XapaKTEPUCTHKA
MOAUGUKAITMOHHON W3MEHUUBOCTH. BapuarimoHHBIN psia ¥ BapuallMOHHAs KpUBasl.
Hopma peakunu npusHaka. KonuyecTBeHHbIE M KauECTBEHHBIE NPU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON U3MEHYMBOCTH.

HacnenctBenHnasi, WinuM TreHOTUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHast ”3MEHYMBOCTh. Kiaccudukarus MyTanmii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MpUYMHBI MyTanuii. MyTareHHbie (paKkTOpHI.
3aKOH TOMOJIOTHUECKUX PSIAOB B HacieAcTBeHHOU n3MenunBocty H. 1. BaBunosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METONbl T'€HETHUKH
YyeJIOBEKA: FreHeaJIOrnYeCKUi, OJIM3HEIOBBIN, IIUTOTCHETUYECKU, OMOXUMHYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIIEHUE TEHOTHUIIA:
MTOJJHOT€EHOMHOE CE€KBEHUPOBAHHUE, F€HOTUIIMPOBAHKUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananmm3a. HaciencTtBeHnnbie 3a0o0jeBaHUsS 4YeEIOBEKAa: T'E€HHBIE OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOW MPEAPACHONOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckne U reHepatuBHble MyTauuu. CTBONOBbIE KiETKU. [IpuHIUIIBI



3I0pOBOT0O 00pa3a >KM3HU, TUATHOCTUKH, NPOPUIAKTUKUA U JICYCHUSI TEHETUUYECKUX
O0one3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHUE MEAUIMHCKON
T€HETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00I€BaHMI YeIIOBEKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmupt u  cxemMbl:  «MOHOTMOpUIHOE  CKpEIIMBaHUE U  €To
IUTOTCHETUYECKAasT OCHOBA», «3aKOH pACIICIUIEHUS M €ro IUTOr€HEeTHYECKas
OCHOBa», «3aKOH  4YHUCTOTHI  ramer», «JlurubpumHoe  CKpelMBaHUE»,
«llutonornyeckue  OCHOBBI ~ JAWTHOPUAHOTO  CKpeluBaHus»,  «Meko3y,
«B3anMmoneicTBue aiJIeNbHBIX TE€HOB», «l['eHeTudeckue KapTbhl PACTEHUM,
KUBOTHBIX W YeJOBEKa», «l'€HeTHKa moJia», «3aKOHOMEPHOCTH HACIJIEIOBaHMUS,
CLUEIUICHHOTO C moJioMm», «KapuoTumnbl uYenmoBeka H KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukanmonHas M3MEHUMBOCTHY», «HacnenoBanue pesyc-
dakTopa», «I'eHeTuka rpymni KpoBu», «MyTallmoOHHAs U3BMEHUHUBOCTD.

O6opynoBanue: Mojaenu-anmIMKanuu «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Henonnoe npomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepexkpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jlpozoduna» (Hopma, MyTanuu
(bopMBI KPBIITLEB M OKPACKH TeJa), TepOapuii «I"opoxX moceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAaHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas pabora Ne 6. «3yueHue MoaudUKaAIIMOHHONW WU3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psiJla U BAPUALTMOHHOW KPUBOW.

JlaGoparopHas pabora No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa U IpoLEcC. 3apOXkKIACHUE CEJEKIUU U JOMECTUKAIU.
Yyenne H. W. BaBunoBa o0 1eHTpax MPOHUCXOXKICHUS W MHOTO0Opasus
KyJbTYpPHBIX pacTeHUH. LIeHTpbl MPOUCXOKIAEHUS JOMAIIHUX XKUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHBIE METO/BI CENEKIIMU. MacCOBBId U MHIUBHUIYAIbHBIA OTOOPHI B
CEJIEKIIMN pPACTEHUH U KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemmBaHue — WHOpuAWHT. Ywmcras nuHusA. CKpemMUBaHWE YWUCTHIX JTHUHHUH.
I'ereposuc, unu rudpuaHas cuiia. HepoacTBeHHOE CKpelllUBaHUE — ayTOPHJIMHT.
Otpnanénnas ruOpuauzauuss u €€ ycnexu. VCKyccTBEeHHbIM MyTareHes U
MOJy4YCHUE TNONUIUIONAO0B. JIOCTMKEHHS CENEeKUMHW PACTCHWH, J>XUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHonorus kak oTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. Talbl
co3nanust pexomOuHantHOM JIHK wu TpaHcrennbix opranusmoB. KierouHas
nxeHepusa. Kinetounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHUM.



KiioHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue M 3THdeckue  npodmembl. MO  —  reHeTHuecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[loptpersi: H. WM. BaBunmos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmunpl U cxembl: KapTa «lleHTphl NPOUCXOXKIECHUSI W MHOTO0Opa3us
KYJbTYPHBIX pacTeHui», «Ilopoapl qoMamHuX KUBOTHBIX», «CopTa KYJbTYpPHBIX
pacteHuity, «Otnanénnas rudpuanzanus», «Padotsl akagemrka M. @. MBanoBay,
«Ilomummonausi», «OOBEeKTh OuoTexHONOTUN», «KieTouHble KyIbTypel U
KJIOHUpOBaHue», «KKOHCTpyupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU TUIO0B U KOPHETIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTenuii, repoapuit «CeabCKOX03SIUCTBEHHBIC PACTCHUS».

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHUXKEHHSI CEJICKIIMM PACTEHH U
YKMBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1AaOOpaTOPHUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIMOHHAA OMOJIOT M.

[IpennoceyiIku BO3HUKHOBEHMSI JBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3>BOTIONMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa H3BoJONUM. [lajgeoHTONOrMYECKHE: TOCIEIOBATEIBHOCTD
MOSIBJICHHUSI BUJOB B TMAaJCOHTOJOTHYECKON JIETOMUCH, TEpeXOoAHbie (QOPMBI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Gaop MaTepuKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA W PA3NUYUs HMOPHUOHOB paA3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
PYIMMEHTapHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHW3MOB HACIIEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX NyTeHd y BceX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IlpeAnochlIKM BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKYIIME CHUIIBI HBOJMIONUHM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeAenEHHas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boionuu (CTI) u €€ 0oCHOBHBIE MOJIOKEHHUS.

MuxkposBomonus. [Tonynsiiusa kak e1MHUIA BUIa U SBOJIIOLIUH.

JIBrkymiue cuibl ((pakTophl) 3BOJIIOLMU BUAOB B MpUpoje. MyTallMOHHBIN
MpoIleCC M KOMOMHATUBHAS M3MEHYMBOCTh. [lOmMynsiiMOHHBIE BOJHBI U Apeild
reHoB. M3omsiust U Murpausi.

EcrectBennsiii otOop — HampaBisiomui (aktop 3Bojonud. Dopmbl
€CTECTBEHHOr0 0TOOpA.



[IprcnocOONIEeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Botonuu. I[Ipumepsl
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U HIAHOATANTAIIIH.

Bun wu BugooGpazoBanue. Kputepun Buma. OcCHOBHblE  (OPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, 3KOJIOTHIECKOE.

MakposBosonus. DopMbl  3BOJMIOLMM:  (puiieTHYeCcKas, JHUBEpreHTHas,
KOHBEpreHTHas, napajuiesbHad. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxeHrue OT HecleuuaaIu3upoOBaHHBIX MpenkoB. [Iporpeccupyromas
cnenuanuzanus. AganTUBHAs pajvaiysl.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mroiep, A. H. Ceep1ios.

Tabnuuel 1 cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apobIiiu

NO3BOHOUHBIX  UBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBl 32
cylecTBoBaHue», «EctecTBeHHBIM 0TOOpP», «MHOroodpasue cCOpToB pacTEHUI»,
«MHoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTarnonHas

U3MEHYUBOCTHY», «Apomopdossl», «amoamantamum», «OO0mmas aereHeparus»,
«/IBmwxkymue cwibl sBomonUNY», «Kapra-cxema MapmipyTta mnytemectBus Y.
Hapsunay, «bopbba 3a cymecrBoBaHue», «lIpucnocoOJeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bu000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op MJIONOB M ceMsH, Koyuekuus «lIpumepbl 3alIMTHBIX TPUCHIOCOOJICHUN Yy
KUBOTHBIX», MOJieNb «OCHOBHbIE HAMpPABJICHUS JBOJIOLHUM», 00BEMHAS MOJEIh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mwupa, Koulekiusi «DopMbl COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX M pacTeHuil», ™mojenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKA», MUKpompenapaT «/[po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMmJie.

JloHay4dHble TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoress
BO3HMKHOBEHHUS KU3HM Ha 3emje: abuoreHe3 W maHcrnepMus. XUMUYECKas
ABOMIOLMS. AOHMOTE€HHBI CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3Botonu. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKHU. llepBbie KIETKM W HX HBOIIOLMS.
®opMHUPOBAHUE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxen. Apxelickas u
nporepo3oiickas Hpbl.  [lameosoiickas spa u €€ mnepuonbl: KeMOPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKas 3pa U €€ NEPUOAbL: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ Tepuoabl: MaJICOrC€HOBBIM, HEOrCHOBBIN,
AHTPOTIOT€HOBBIM.

XapaKkTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMM PACTUTENIBHOIO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
KUBOTHBIX. [I0osiBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrema OpraHMyYecKOro Mupa Kak OTpakeHHe OdBOJOIUU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPTraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3Butre npencraBieHuii o
OPOUCXOKACHUN YeloBeKa. MeToapl H3ydeHHs aHTponorene3a. CxonacTBa H
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpoOIOreHesa. Hacnencrsennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbI 00pa3  KU3HM,
U3rOTOBJIEHUE OPYIAUN TPYla, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU ABOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomusamud, YenoBek HeanaepTanbCKul, YemoBek
pa3ymHbIil. Haxonku ucCKOmaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, OO0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MNPUCHOCOOJEHHOCTH  MpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpurtuka pacuszma.

JdeMoHcTpanum:

[Moptpersi: ®@. Pemu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl U cxembl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
OpraHM4eckoro mupa», «PacrturenpHas  kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE aHATOMMYECKHUX YEpT CTPOEHHUS 4YeJNOBEeKa M YeJIOBEKOOOpPa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MAJICOHTOJIOTMYECKMX HaXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE TI0AN», «HenoBedeckue pacs».

O6opynoBaHue: myispkn - «IIpoucxoxknenue  denoBeka»  (OFOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTallblla, KPOMAaHBOHIIA), CIJIECTKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUue padoThI:



[Ipaktuueckas padorta Ne 1. «M3ydyeHne uCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIUASIX).

OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHbII WINA KpaeBeIueCKUil My3eil).

Tema 3. Oprann3mMbl 4 OKpYysKaIias cpeaa.

DKoJorus Kak HayKa. 3aJauu U pa3aeibl SKOJOTuru. MeTo bl HKOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgoruyeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHE 3KOJIOTMYEeCKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTUYECKHX  (PaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMUS
OpraHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuKa YuCJIEHHOCTH NOMYJISINUU U €€ peryJIsiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®Doronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJSIuU HHOY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padora Ne 2. «I[loacu€T mMIOTHOCTH MOMYJIALIMN Pa3HbIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiueBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Dkonornyeckne cucteMbl (3kocucTembl). lloHsitTue 00 »sKocucTeME H
ouoreoneHoze. DOyHKIMOHATIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOJIYIECHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU HSKOCUCTEeMbl. [IWilieBble 1EMW U CETH.



OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, MPOAYKUUSA. OKOJIOTMYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTD, CAaMOpEryJsiius, pazputue. CyKiieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMA XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHbIE  DKOCUCTEMBIL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpasue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPyKTypa
ouochepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOcTH OHOcPepsl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 3oHaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHUE MPOOJIEMBI.

CocyiiecTBoBaHMe IPUPOJIBI u 4yeJI0BEeYeCTBa. CoxpaHenue
O6uropa3zHooOpasusi Kak OCHOBa ycToWunBocTu 6uocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBiICHUs TMPUPOAHBIMU pPECypcaMH U WX HCHOJIb30BaHHEe. JloCTHKeHHs
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuajackuid.

Tabmuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmiectBay, «llenmu nutanus», «IKOJOTHUYECKAs MUPAMHIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JACHUCTBUS Ha IpUpoay», «BaxxHeWlne HCTOYHUKH
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BoaA», «llouBa — BakHeMIllas COCTaBIIAIOLIAsS
ouocdeprry, «DakTopbl Aerpaganun mouBy», «IlapHukoBsiii 3gdhexT», «DaKkTOpsI
pPaANOaKTHBHOTO 3arpssHeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B 6uocdepe», «KpyroBopoT azoTa B Ipupoie».

O6opynoBanue: Mojaenb-amukanus «Tunudaable OUOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOMUICKIIMN «brorieHo3y, «BpeauTenu BaxKHEHIITUX
CENIbCKOXO3IMCTBEHHBIX ~KYJIBTYp», TepOapuu MW KOJJICKIIMA PACTCHUH W
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIIaM OJHOr0 BHJA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300paxeHuss OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycranaBnMBalOTCid TpeOOBaHUS K pe3yJbTraTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHUSA,
CIOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJbTaThl OCBOCHUS INMpeameTra «buosiorus» I0CTUraroTCs B
€IUHCTBE YYEOHOW U BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M MPABOIOPAJKY, YEJTOBEKY TPyAa U CTapilieMy IMOKOJICHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUSA YyueOHOro mpeameTra «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYAIOIITUXCSl PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIUPEHHUE >KU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B MPOIECCE PeaTnu3alui OCHOBHBIX HAINPABICHUMN
BOCHHUTATEIBbHOM JIEATSIHLHOCTH, B TOM YHMCJIC B YACTH:

1) rpakIaHCKOT0 BOCIMTAHMSI:

c(hOopMHUPOBAHHOCTh IPaKAAHCKOM MO3UIIMN 00YJaIOMIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KCHUE
3aKOHA U MPABOMNOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJOTNYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
yuyeOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a cBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWMOJOTMH, TMOHUMAaHUS 3HAYEHUs OWOJIOTMM B TMO3HAHUM 3aKOHOB
OPUPOJIbI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHUMCKOI0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJla B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJMTEIISIM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO IMPHUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;

MIOHMMAaHWE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW MMPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPQ&JKEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuuyeckoro BocnUTaHUS, (POPMHUPOBAHUSA KYJIbTYPHI 3J10POBbS H
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



MOHMMAaHWE W pealn3alus 3J0pOBOTO W 0Oe3omacHOro o0pasza KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTU TMPaBWI WHIAUBUAYAJBHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIIUIX, YTPOXKAIOIIUX 3J]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE MOCIEICTBUN M HENPHUATUSI BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIHHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHSITH TAKYIO 1€ TEIbHOCTb;

UHTEpPEC K pa3nuHbIM cepam mpodeccnoHambHON AESATETLHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa3OBaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MNPHUOOPETEHHE OIBITA
IUTAHUPOBAHUS TIOCTYNIKOB M OIEHKH MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXaloIlel Cpeibl;

OCO3HAaHHE TJI00aIBHOTO XapakTepa JKOJOTMYECKHX MpoOJieM W IMyTed HuX
pEIIeHHS;

CITOCOOHOCTh HMCIIOJIB30BaTh MNPHOOpPETaeMble TPH H3YYEHHH OHOJIOTHUH
3HAHMSI W YMEHHUS TMPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOIOIIONIB30BAaHUEM  (COONIIOIEHHE  TpaBWJI  TOBEICHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OHOoChepsI);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOAHON cpene, YMEHHE MPOrHO3UPOBATH HEOIATONPHUSTHBIE KOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIU4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYpHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MPaKTHKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOUN NEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JHMAJIOre
KyJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IIOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBbCKOM KYJBTYpbl Kak CpeICTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHWe creuuuku OUOJOTMM KaK HayKd, OCO3HaHUsi €€ poju B
(bOopMHUpPOBaHUHU PALMOHAIBHOIO HAYYHOTO MBILUICHHS, CO3JaHUU LIEJTOCTHOIO
MpeACTaBlIeHUs 00 OKpPYXAlOUIEM MHpE KaK O €AMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmIecTBa, B IO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKXAEHHOCTh B 3HAYMMOCTH OMOJOTMHU JJII COBPEMEHHOW HMBUIIM3ALMMU:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpoOJeMbl  pa3BUTHS
YeJIOBEYECTBA, NOMCKA MyTel BBIXOJA U3 INI00ATBbHBIX 3KOJOTHUECKUX MPOOIeM U
oOecrieyeHusi  Mmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBHON rpaMOTHOCTU OOydaromuxcs, GopMHUpyeMOit
IpY U3Y4E€HUU OMOJIOTHH;

[OHMMaHUE CYIIHOCTH METOJ0B MO3HAHMSI, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS Ui aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKPY)KAIOILEro MHpa M MPOUCXOAAIIUX B HEM M3MEHEHMH,
yMEHHE JielaTb OOOCHOBAaHHBIE 3aKIIOYEHHUs] HAa OCHOBE Hay4yHbIX (DAKTOB U
MMEIOIINXCS JAHHBIX C 1IEJIbIO MTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
peleHust npo6JyieM B PeabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO e TENbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OWOJIOTHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUs ydeOHOro mnpeamera «buonorus»
BKIIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHSITHS, OTPaKArOIIHe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHUpa U crnenuuduKy METOJIOB IO3HAHU,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SIBICHHE, MPOIIECC,
CUCTE€Ma, Hay4yHbIH (paKT, NPUHLMUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieJOBaHUE,  HaOJIOJICHHe,  WU3MEpPEHUe, OIKCHEPUMEHT U JIPYyTHX),
YHUBEpCaJibHble ydeOHble JeHCTBUS (IIO3HABATEbHbIE, KOMMYHUKATHUBHEIE,



PETYJISITUBHBIE), oOecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH M  COIMAJIbHOM KOMIETEHIMH OOy4arouuxcs, CHOCOOHOCTb
oOy4arommxcs UCII0JI30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MUPOBO33pPEHUYECKME 3HAHMS M  YHUBEpCaJbHble ydyeOHble JEHCTBHUS B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPaMMBbI CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEeJIbHBIMH
NEeMCTBUAMM:

1) 6a30Bble JOrHYeCKHe TeHCTBHS:

CaMOCTOATENIbHO  (QOpMyNIHpOBaTH M aKTyaJlM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOEHUM 3HAHUU NPHUEMBI JIOTMYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuuKaIuu, 0000IIeHUs ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C APYTUMU TIOHATHSIMH);

ONpeNeNsITh UEeIN JeATeIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI ICSITEIbHOCTH C TTOCTABJICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHITHUS A1 00bsICHEHUS! (DaKTOB U SIBICHUIM
KUBOU TIPUPOJIBI;

CTPOMUTH JIOTUYECKUE pacCyXJIeHUs (MHAYKTUBHbIE, JAEIyKTHBHBIE, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTUM M IPOTUBOPEUYUS] B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJINPOBATH BHIBOJIbI U 3aKITFOUEHUS;

OPUMEHSATH CXEMHO-MOJIEJIbHBIE cpeacTa A IpeCTaBIICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOILIEHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTaX, a
TaKXKe  MPOTHBOPEUYMH  PAa3sHOrO  poJa,  BBIIBIEHHBIX B Pa3iIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaTeIBaTh IUIAH PEIIEHUs MPOOJIEMBbl ¢ YYETOM aHaIM3a UMEIOIIMXCS
MaTepUabHBIX U HEMATepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUI JAESITEIBHOCTH;

KOOpJMHUPOBATh M  BBIIOJHATH padOTy B  YCIOBHAX  pEaNbHOrO,
BHUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NP PEIICHUN KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCJIEA0BaTeIbCKUE TeHCTBUA:

BJIa/I€Th HABBIKAMHU YYEOHO-UCCIIEN0BATENBCKON U IPOEKTHON JI€ATEIBHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHIO
Pa3IUYHBIX METOJOB O3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUABI JIEATEIBHOCTH II0 MOJYYEHHID HOBOIO
3HaHUS, €ro HWHTEepPIpeTalry, MpPeoO0pa3oBaHUI0O M TMPUMEHEHHIO B YyUEOHBIX
CUTYallUiX, B TOM YHCJIE IIPU CO3[JaHUN YYE€OHBIX U COLIMAIBHBIX IPOEKTOB;



(opMHpOBaTh HAyYHbII TUN MBILUIEHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEMH,
KITIOYEBBIMU MTOHSATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
TESITEeTHOCTH U JKU3HEHHBIX CUTYaIINAX;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIIBUTaTh THUMOTE3y €€ pelIeHUs, HAXOAUTh apryMEHTHhI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIIECHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATH IIeJIEHANIPABICHHBIA MMOUCK TEPEHOCa CPEJICTB U CIOCOOOB
AeHCcTBUA B MPO(EeCCHOHATBHYIO CPEy;

yMETh TMEPEHOCUTHh 3HAHUS B TO3HABATENBHYIO M TMPAKTUYCCKYIO 00JIacTH
KHU3HEICITEITHHOCTH;

yMEeTb HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJIEH, MpEIJIaraTh OPUTHHAIBHBIC MOAXOIbI U PEIICHUS,
CTaBHUThH MPOOJIEMBI U 33/1a49H, IOYCKAIOINNE aTbTEPHATUBHBIC PEIICHHS.

3) paboTa ¢ unpopmaunmeii:

OPUEHTHPOBATHCS B PA3IUMYHBIX NCTOYHHKAX HHPOpMAIHH (TeKcTe y4eOHOT O
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHTepaTrype, OMOJIOTHYECKUX CJIOBaApAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3axX JaHHbIX, B MHTepHeTe), aHaIM3UPOBAThH
MHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM IPENCTABICHUS, KPUTHUYECKH OIEHUBATh
e€ JT0CTOBEPHOCTh U HEMIPOTUBOPEUHUBOCTD;

(bopMynHpoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOIbI MPHU TOUCKE U
otbope Omosornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4EeOHBIX
3azay;

NpUOOpPETaTh OMBIT HCIOIB30BAHUA HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MCIIOIB30BAHUS Pa3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
Oouonornyeckoit nHbopManuu (CXeMbl, TpaduKH, TUATPaAMMBbI, TAOIHIIbI, PUCYHKH
H JIpyroe);

UCTOJb30BaTh Hay4yHBIH S3bIK B KauyecTBE CpeACTBa Ipu pabore ¢
Ouonornyeckoil wuH(OpMaIUel: TPUMEHSATh XHUMHYECKUe, (Qunyeckue U
MaTeMaTHUYeCKue 3HAKU W CUMBOJIBL, (popmynbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAaHUS M 3alUTHl  WHGOpMAINH,
MH(POPMAIIMOHHOHN 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) obmeHue:



OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WU JUCKYCCHUHU MO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TIpejiaraeMoun
3a/layd, YYMTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHUS, MOHMMAaTh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlUi,
YMETh CMATYATh KOH(JIUKTHI ¥ BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMHU CIIOCOOaMH OOICHUS W B3aUMOJICHCTBUS, IMOHUMATh
HaMEPCHUS JIPYTUX JIFOACH, MPOSIBIATh YBAXKUTEIHBHOE OTHOIICHUE K COOCCETHUKY
U B KOppEKTHOU (hopMe GOpMYITHPOBATH CBOU BO3PAKCHHS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHASI IeSAITEJIbHOCTh:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyJIbHOU
paboTHI MPU pelIeHUH OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMCHCHHS TPYNIOBBIX (POPM B3aUMOJICHCTBHS NP PEIICHUN yUeOHOM 3a1a4H;

BBIOMpPATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHCTBHUH C Y4YETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTHUBRA,;

NPUHUMATh IEJM  COBMECTHOW  JCSATCIBHOCTH, OPraHHW30BBIBATH U
KOOPJIMHUPOBATh JCHCTBHS 1O €€ JOCTHKEHWIO: COCTAaBIATh IUTaH JACHCTBUH,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacCTHHUKA KOMaHJbI B
OOIIMIA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TIPOCKTHI, OIEHWBATh HACHU C TIO3UIMH HOBHU3HHBI,
OPUTHHAJILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTpPATErHYeCKOe IIOBEJEHHE B Pa3IUYHBIX
CUTYAITUSX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJjajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JIeHCTBUSIMU:

1) camoopraHu3amnus:

UCITOJIH30BaTh OWOJOTHYECKUE 3HAHWUS [IJI1 BBISBICHHUS IIpoOJeM W WX
peleHns B )KU3HCHHBIX U YIeOHBIX CUTYAIUSX;

BBHIOMpATh HAa OCHOBE OWOJOTHMYECKUX 3HAHHWK IIeJIEBbIE U CMBICIIOBBIC
YCTAHOBKH B CBOMX JICHCTBHUSIX W MOCTYIIKaxX IO OTHOIICHHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHNX;

CaMOCTOSITEILHO OCYIICCTBIIATH IMO3HABATEIBHYIO JIESITCIBHOCTD, BBISBISATH
mpo0IeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
NEATCIIbHOCTH 1 KU3HECHHBIX CUTYaIUX;

CaMOCTOSITEILHO  COCTABJISITh TUIAH  PEHICHUS TPOOJEMBI ¢ y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U TIPEATIOUTCHHI;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTSHHIA;,



JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTb
3a peLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOH SPYAHMIMHU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJaJeTh  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMH  Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUM JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO IPUHUMATh PEMIEHUS N0 HUX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnble pe3ynbTathl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOUAIOT CIIeM(PUUIECKHE ISl yueOHOTO npeameTa «bruoiorusy
HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUN MO OCBOCHWIO, MHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX yU4EOHBIX CHUTyaIlUsAX, & TAKKE B PEaTbHBIX
KU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX ¢ Ouosorweil. B mporpamme mnpenMeTHbIe
PE3YNIBTATHI IPEICTABIIECHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OWOJIOTHH B CHCTEME HAyYHOTO
3HAHWSI ECTECTBCHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHUE PAaCKpbIBaTh COAEpKaHUE OMOJIOTMYECKHX TEPMUHOB W TOHSATHM:
KW3Hb, KIJIETKA, OpPraHu3M, MeTabonu3M (O0OMEH BEIIeCTB M IpeBpallicHue
SHEPI'uM), TOMEOCTa3 (CaMOpEryJAlMs), YPOBHEBAS] OPraHU3alMsl KUBBIX CUCTEM,



CaMOBOCIPOM3BEICHHUE (PENPOAYKIHUS), HACIAEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OWOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHBIX pacTteHuid H. M. BaBuiioa), onpenensiTe TpaHUIIbI
WX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOAAMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
ONMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy MCCIEIyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOITYYEHHBIX
pE3yJIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUHA, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE NMPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHa BEUIECTB M MPEBpAIlleHUs] YHEPTrUu B KiETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUTOZIOTBOPEHHMS, PA3MHOXKEHHs, WHAUBUAYAJbHOTO pPa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUA IS OOBSCHEHUS OMOIOTHYECKUX
IPOLIECCOB WM SBJIEHUMN, JJISI MIPUHATUS MPAKTHUYECKUX PEIICHH B MOBCEIHEBHOM
KU3HU C LEeJIpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 37I0POBbS
OKPYXAIOIIUX JIFOIeH, COOTI0IEHUS HOPM IPAMOTHOTO TMOBEICHUS B OKpYKaroIIei
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHOM ouoaoruu U OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHUE pelaTh JJIEMEHTApHbIE TE€HETUYECKHE 3aJayd Ha MOHO- U
TUTUOPUAHOE CKpEIIMBaHUE, CILEMJIEHHOE HACle0BaHUEe, COCTaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I MPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OIICHUBATh M HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIOLIYIO0 IICEBJOHAay4HblEe 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOW MH(OpMAIuU, HAyYHO-TIOMYJISIpHBIC
Marepualbl), 3TUYECKUE aCMEeKThl COBPEMEHHBIX HCCIEJOBAHUNW B OHOJIOTHH,
MeJIUIMHE, OMOTEXHOIOTNH;

YMEHHE CO37aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIECHMS,
0000m1asi OMONIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN anmapaTt OMOJOTHUH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorus» ¢ 11
Klacce JOJIKHBI OTPAXKATh:



c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyO€KHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIUOHAIBHOU
IPAaMOTHOCTHU YeJIOBEKa JJIS PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKphIBaTh COAEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHN:
BU/I, TOMYJISALNSI, TeHODOH, PBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpHI) SBOJIOINUH,
MPUCTHIOCOOJIEHHOCTh OPraHW3MOB, BHUI000pa30BaHUE, 3KOJOTHYECKHE (AKTOPHI,
OKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBI, pPEAYLEHThbl, I1EeNU MHUTAHUS,
IKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs DBOJIIOIMHU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUH H
nyteit sBomonuu A. H. CesepiioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTIPENICNIATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJIaMU HAYYHOTO TIO3HAHUS B OUOJIOTHU: HAOIIOICHUE U
OTHMCAHUE XKUBBIX CUCTEM, IPOIIECCOB W SBJICHUN, OpPraHM3allds W MPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYMHAMHU, OOBSICHEHHUE IOJYyUYCHHBIX
PEe3yIbTATOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHN, TEOPUM M 3aKOHOB, YMEHHUE
JienaTh BBIBOJBI HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OHUOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALHUA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyILEHTOB,
OMOreoleHO30B U DKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M IOTOKA JHEPrUM B HSKOCUCTEMAX, AHTPOIOTE€HHBIX H3MEHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXMMUYECKHUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUA I OOBSCHEHUS OMOIOTHYECKUX
MIPOLECCOB U SIBIICHUM, ISl NMIPUHATUSA NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeJIbl0 oOecreyeHuss Oe30MacHOCTH CBOEro 3J0pOBBbS M 370POBbs
OKPYXAIOIIUX JIFOICH, COOMI0/IEHNS HOPM TPaAaMOTHOTO MOBEICHUS B OKPY>KAIOIICH
MPUPOAHON Cpele, MOHMMAaHUE HEOOXOJWMOCTH HWCIOIb30BAHMS TOCTHKCHHM
COBPEMEHHON OMOJIOTUU ISl PAlMOHAIBHOTO MPUPOIOII0Ib30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIE OMOJIOTHYECKUE 3a]1a4l, COCTABISITH CXEMBI
MepeHOoca BEIIeCTB U YIHEPTUH B IKOCUCTEMAaX (LIEMH NUTaHus );

YMEHUE BBIMIOJNHATh J1a0OpaTOpHBIE W MpaKTUYECKue paboThl, COOII0JATh
nmpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KaHWs, BKIIOUYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpPEACTBa MacCOBOM MH(MOpPMAILINK, HAYYHO-TIOMYJISIPHBIC



Marepualbl),  paccMaTpuBaTh  TJIOOAJTBHBIE  DKOJOTHYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIEHHUIO K HUM COOCTBEHHYIO O3ULHIO;

YMEHHE CO37aBaTh COOCTBEHHbIE IUCBMEHHBIE M YCTHBIE COOOLIEHUS,
000011251 OMOJOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontpoabnbie | IpakTiueckue (ungpossbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypebi
bubmmoreka [{OK
. buonorus kax Hayxa 2 0.5 https://m.edso0.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3alus 1 bubmmorexa [JOK
https://m.edso0.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmiorexa HOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KuznenesTenbHOCTh KIETKU 6 https://m. edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OPraHnu3MoOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepsroe spems 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
bubmmoreka [{OK
! IBOMOIHOHHAS GHONIOTHS ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHYECKHE CHCTEMBI 9 bubmorexa LJOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOe Bpemst 2 bubmrorexa [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThbI pecypebi
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[Ipa eckas pabota Ne 1
2 «gcﬁf)i:zoiaf{ﬁe pa;mqm,lx 1 0.5 bubmrorexa [JOK
' https://m.edso0.ru/863e6122
METOJIOB TPH U3yICHUH
OMOJIOTHYECKIX OOBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubmuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKui cocTaB KiIeTKki. Boja u 1 bubmuorexa [JOK
MUHEPaAIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OCIKOB 1 https://m.edsoo.ru/863e6572
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IPUMEpPE aMHJIa3bl
WJIM KaTalasbl)»
bubmuoreka [JOK
! YraeBozil. JIunuzig! 1 https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 HyxienHosbie kucnoTsl. AT® 1 https://m.edso0.ru/863e6d5c
9 Hcropus n MmeTop! N3ydeHus 1 bubnuoreka [IOK
kneTku. Knerounas reopus https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

KneTka kak 1eigoctHas »xuBas

10
cucrema
CrpoeHnune 73yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEIapaTax u ux
OTIMCAHUE
bubmmoreka [{OK
12 Obmen BemecTs nim MeTabosmsM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 doTtocuHTE3. XEMOCHUHTES https://m. edsoo.ru/86367c98
. bu6moreka [IOK
14 JnepreTHIECKH 00MeH https://m.edsoo.ru/863e7aae
JKuzHeHHBIN MK KISTKU. [{enenue
15 KEEZI;I;I.J\IX gi?}gl.agsgoi?{?ep 3?/1;”{[033 B 0.5 bubmrorexa I[JOK
p - A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax»
16 buocunres Oenka. Peakims bubnmuoreka [JOK
MaTPUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancrsms — Guocuntes benka https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl kU3HH — bubnunoreka [JOK
BHUPYCHI https://m.edso0.ru/863e7540
bubmuoreka [JOK
19 DopMBbI pa3MHOKEHUST OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmuoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pazoBaHue U pa3BUTHE MOJIOBBIX 05 bubnmnoreka [JOK

KJ1eTOK. OII010TBOPEHHE.

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

Jlaboparopuas pabora Ne 4
«I/ISyLICHI/Ie CTPOCHHA IMOJIOBBIX
KJICTOK Ha 'OTOBBIX
MHUKpOITperaparax»

NupuBunyanbHOE pa3BUTHE

bubmmoreka [{OK

22 OPraHu3MoOB https://m.eds00.ru/863e8436
23 'eneTnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJICIOBAHMS
24 HpI/I3HaK011:. MOHorI/I6pI/IJ;Hoe bubmorexa [JOK
https://m.eds00.ru/863e8878
CKpEIIMBaHNE
UTHOPHIHOE CKpEIMBaHNUE. 3aKOH
25 EeaaBHI():Hioro HainneI OBaHHUS bubmorexa LJOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrermieHHOE HacJIeJOBaHNE
npusHakoB. JlabopaTtopHas pabora
No 5 «3yuenue pe3yabpTaToB bubnuoreka [JOK
26 0.5 _
MOHOTHOPHHOTO ¥ TUTHOPHUIHOTO https://m.edso0.ru/863e8c60
CKpeNIUBaHus y Ap030(HIIbI Ha
TOTOBBIX MUKPOTIpEIIapaTax»
I'enetuka nona. HacaemoBanue bubnmuoreka [JOK
27 _
MPU3HAKOB, CHEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
HsmenunBocth. HenacnencrBennas
M3MEHYUBOCTh. JJabopaTtopHas
pabota Ne 6. zyuenue bubnuoreka [IOK
28 - 0.5 _
MOIU(DUKAITMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8¢efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psaa U
BapyallMOHHONW KPUBON»
HacnencrBenHast "3MEHYHMBOCTb.
JIaGopatopHas pabota Ne 7. bubnuoreka [IOK
29 . 0.5 _
«AHaIM3 MyTaluil y 1po30¢puiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
30 I'eneTuka yenoBeka bu6mmoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

https://m.edsoo.ru/863e8d78

PesepBHelit ypok. O600IICHHE 10

31 teMe «HacleicTBeHHOCTh | 1
W3MEHYHNBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa U IpoIecce 1 Eggﬂﬁﬁfgizggg 6369214
33 MeTo bl M TOCTHXKEHUS CETIeKITUT 1 bubmmoreka [{OK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHonorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypesI
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 Egggﬁ;f;%gﬁ};%eﬂ%
2 Hcropus pasBuTHs NpeCTaBICHUN 1 bubnuorexa [JOK
00 7BOJIIOLINU https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 Muxpossomonus 1 https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
eIMHUIA BUJIA U DBOJIIOIUH.
bu6moreka [IOK
4 Jlabopatopuas pabora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOTIOLUN https://m.edsoo.ru/863e9da4
N bubnmuoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m. edsoo.ru/863e9ed0
Pe3ynbratel sBoIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hamnpasnenus u nyru 1 bubnuoreka [IOK
MAaKpOd3BOIIOLIUU https://m.edsoo0.ru/863e9cle
9 HeobpaTtumocTs 3BoMIONINN 1
10 HcTopus xu3Hu Ha 3eMIie U METOIbI 1

e€ u3y4eHus



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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11 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmuoreka [IOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o 3pam U bubnuorexa [JOK
Iepuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI YBOJOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
13 [IpaxTrueckas padora Ne 1 05 bubnuorexa [JOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUIEKIIUSIX»
14 CoBpemeHHas cuctema bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) BH6J_IHOTeKa HOK
https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl (hakTopsl) bubnuoreka [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YyeJoBeKa
18 YenoBeueckue pachkl M IPUPOIHBIE bubnuoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
Peseprubiit ypok. O6001IeHIE TIO
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMJIe»
20 OKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnnoreka [JOK
(hakTophl https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JIaGopatopHas pabota Ne 3.
29 «Mopdodonoruueckue 0COOEHHOCTH 05 bubnuoreka [IOK

pacTeHuil U3 pa3HbIX MeCT
oOutanusy. JlaboparopHas paboTa
Ne 4. «BnusiHue cBeTa Ha pocT U

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pa3BUTHE YEPEHKOB KOJIEyCa

bubmuoreka [JOK
23 buomieckue paxropu: . https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuyeckas pabora
24 Ne 2 «IToncuér ioTHOCTH 1 0.5
TOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»
o5 CooOmuiecTBa OpraHu3MoB — 1 bubnuorexa [JOK
OMOILIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI 1 bubmuorexa [JOK
(ax0cHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeJIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUBIL. 1 bubmrorexa [JOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. Cykieccust
28 [TpupoaHBIEC YIKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rimobanpHas 1 bubnuoreka [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [JOK
o6uochepsl https://m.edso0.ru/863ebd16
32 UenoseuecTBo B Onochepe 3emiu 1
33 CocyiiecTBOBaHUE TTPUPOJIBI U 1 bubnuoreka [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O6001IEHIE TEMBI
34 «Co00111ecTBa U DKOJIOTHYECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHus

ChopMHUpOBAaHHOCTh 3HAHUH O MECT€ W POJHM OHOJIOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBCHHO-HAYYHON KapTUHBI MUPa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oounonoruu; (QYHKIIMOHAIBLHOW TPAMOTHOCTH YeNIOBEKA JIJIS PEIICHHUS
YKU3HECHHBIX 337124

YMeHHne packpbiBaTh COJACp)KAHWE OHUOJOTHYECKUX TEPMHUHOB U
TIOHSATHN: XKU3Hb, KIJIETKA, OpraHU3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHUE (PEMPOTyKITHS),
HAaCJEACTBEHHOCTh, N3MEHUYHUBOCTD, POCT U PA3BUTHE

YMeHnue uznarate OMOJIOrHYEcKUe TEOpUH (KJIETOUHasi, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensiTe TpaHUIIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHune BiaieTh METOJaMH HAYYHOTO TIO3HaHUS B OHOJOTHH
(HaOmoIeHWEe W OIMMCAHHWE KUBBIX CHUCTEM, IPOIECCOB W SIBICHUN;
OpraHu3aisi ¢ TPOBEJACHHE OHOJOTHYECKOTO  AKCIIEPUMEHTA,
BBIJIBIDKEHHWE  THIIOTE3bl;  BBISIBJICHHWE  3aBUCHUMOCTH  MEXIY
UCCIICAYEMbIMU BEJIUYMHAMH, OOBSICHEHHE IMOJTYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHATHHA, TEOPUM W 3aKOHOB, YMCHHUE
JIEJIaTh BBIBOIBI HA OCHOBAHMH MOJYYCHHBIX PE3YIHTATOB)

YMeHHe BBIJIENATh CYIIECTBCHHBIC NPU3HAKA BHUPYCOB, KIIETOK
NPOKapHOT W JYKapUOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTM  TIPOIIECCOB  OOMEHa  BEIIECTB H
NpeBpalleHus] dHEPrud B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO |
JHEPreTUYEeCKOT0  OOMEHa,  XEMOCHHTEe3a, MHUTO3a,  Meiio3a,
OIUIOJIOTBOPEHHSI,  PAa3MHOXKCHHUS,  HHIUBUAYAIBHOTO  Pa3BUTHS
opranuzma (OHTOTCHE3)

YMeHue OpUMEHSTh TONy4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX TMPOILIECCOB U SBICHUM, A MPUHATHS MPAKTUYECKUX
peleHrii B MOBCEIHEBHOM KU3HU B LIEJSIX 0OecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBBS U 37JI0POBBS OKPYKAIOIIUX JFOJIEH, COONIOIEHUST HOPM
rPaMOTHOTO  TOBEJIEHHUS B OKPYXKAWOIIEH MNPUPOJHOU  Cpele;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHHI
COBPEMEHHON OHONOTMM ¥ OHOTEXHOJOTHH [UIS palloOHATBHOTO
MIPUPOIOTIOJIb30BAHUS

YmMmenue peuiath J3JICMCHTAPHBIC T'CHCTUYCCKUC 3ala4dud Ha MOHO- U
I[I/IFI/I6pI/I,Z[HOe CKpCIIMBAHUC, CHCIIJICHHOC HACJIICAOBAHUC; COCTABJIATH




CXCMBI MOHOFI/I6pI/II[HOI‘O CKpCIuBaHUA JUIA npeacKa3zanusi
HaCJICOAOBaHUWs ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OpaTOpHbIE H  MPAaKTHYECKUEe paboThI,
coOmonare npaBuia npu pabore ¢ y4yeOHBIM U Ja0OpPATOPHBIM
000pyI0BaHUEM

YMeHHne KpUTHYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(OPMAIUIO
OMOJIOTUYECKOTO COAEPKAaHMS, BKIIOYAIOLIYIO IICEBJOHAYYHbIC 3HAHMS
U3 pa3nuuHblX UcTOYHUKOB (CMMU, HayyHO-NONyJIsipHbIE MaTepUalbl);
9TUYECKHUE AaCIEeKThl COBPEMEHHBIX MCCIEJI0BaHUN B OHOJIOrUH,
MeIUIHE, OMOTEXHOJIOTHH

10

YMmeHue co3naBarh COOCTBEHHbIE MMCHbMEHHbBIE U YCTHBIE COOOLIEHMS,
000011as1 6MoJIOTUYECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,
IPaMOTHO MCIOJIh30BATh MOHSATHIHBINA anmapar OHOJIOTHH

11 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi POrpaMMbl CpeIHero o01ero o6pa3oBaHus

CdopMHUpPOBAHHOCTh 3HAHUM O MECTE M PO OHMOJIOTMH B CHUCTEME
Hay4yHOTO 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUHU COBPEMEHHON
€CTECTBEHHO-HAYyYHON KapTHHBI MHUpa U HaydHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCHUMCKHX M 3apyOeXHBIX YYEHBIX-OHMOJIOrOB B pa3BUTHE
O6uosnoruy; (YHKIMOHAIBLHON TPAMOTHOCTH YENOBEKa JUIsl pelieHUus
YKU3HEHHBIX 3a71a4

YMeHHe pacKphIBaTh COJIEpKAHHE OHMOJIOTUYECKAX TEPMHHOB U
TOHATUI: BUJ, TONMYJALUsS, TeHO(OHI, SBOJIONHUS, TBYKYIIUEC CHIIBI
(dakTopsI) IBOJIIOIINH, MIPUCTIOCOOICHHOCTD OPraHu3MOB,
BUI000pa3oBaHue, IKOJIOTHYECKUE (baxTopsl, IKOCHCTEMA,
IPOIYLICHTHI, KOHCYMEHTBHI, PEIyICHTHI, Henu  MUTaHWUA,
9KOJIOTHYECKasi MUpaMuaa, OuoreoreHo3, buocdepa

YMeHne uznarath OMOJIOTHYECKUE TECOPHH (DBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpHUS  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojbimeBoro cxonucrBa K.M. bapa, uepenoBanus
TJIaBHBIX HampasiieHui u nyreii ssomonun A.H. CeBepiioBa, yueH#us O
oumochepe B.M.  Bepnaackoro), ompenenasTh  T'PaHULBl KX
IPUMEHUMOCTH K )KMBBIM CUCTEMaM

YMeHue BIaJeTb METOdaMU HAay4YHOI'0O TIO3HAaHHUA B ouoaoTHHI
(Ha6J'IIOI[eHI/Ie U ONHMCAHUC KXUBBIX CHUCTECM, IHNPOLCCCOB H HBJ'ICHPIfI;
opraHu3sanusa u MMpOBECACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHC TUIIOTE3hI, BBISIBJICHUC 3aBUCUMOCTH MCKOY
HCCICAYEMBIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC
ACJIaTh BBIBOABI HA OCHOBAHUWH IOJTYUCHHBIX pe3y.l'[]':>TaTOB)

YmMmenue BBIACIIATDH CYHICCTBCHHBIC IMMPU3HAKN CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB: BU0B, HOHYHHHHﬁ, MMPOAYLICHTOB,
KOHCYMCHTOB, PEAYLICHTOB, ouor COLICHO30B n OKOCHCTCM,




0COOCHHOCTH IPOLIECCOB HACJICICTBEHHOMN U3MCEHYHUBOCTH,
€CTECTBEHHOTO  OTOOpa, BHUA000pAa30BaHMs, MPUCTIOCOOIICHHOCTH
OpPraHu3MOB, JI€HCTBHUA HKOJIOTUYECKUX (PAaKTOpPOB Ha OpPraHU3MBI,
MePEeHOCca BEUICCTB U MOTOKA SHEPTHU B IKOCUCTEMaX, aHTPOIIOTCHHBIX
U3MEHCHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U
OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMenue IIPHUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsA 00BsICHEHUS
OMOJIOTHYECKHUX mpouecCoB U SIBJIGHI/IIZ, AJId TIPUHATHA TPAKTUUCCKUX
pellIeHN B TOBCETHEBHOW KHU3HM B LEJSIX oOecrieueHns 0€30macHOCTH
CBOETO 3JI0POBBS U 3[I0POBbS OKPYKAIOIIMX JIFOJCH, COOTIOIEHUS HOPM
rpaMOTHOTO TMOBEJAEHUS B  OKPYXKAIOWIEW NPUPOJHOU  Cpele;
IIOHUMAaHHuE HCO6XOJII/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/H\/JI
COBPEMEHHOM OMOJIOTHH JJIS1 PAlMOHAILHOTO IPUPOJIOTIOIb30BAHUS

YMeHue pemaTts 3IE€MEHTapHble OMOJIOTMYECKHE 3aJadM, COCTABIATH
CXEMBbI MIepEeHOCca BEIECTB M SHEPTUHU B IKOcUcTeMax (L[eMH MUTAaHUs)

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPaKTUYECKUE paboThI,
coOnroAaTh mpaBwia Opu paboTe ¢ y4eOHbIM U JabOpPaTOPHBIM
000pyTI0BaHHEM

YMeHue KpUTHYECKH OLEHUBATh U HWHTEPIPETHUPOBaTH MHGOPMAIUIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS
13 pa3nuyuHbIX UcToyHNKOoB (CMMU, HaydHO-ONyJIsipHBIE MaTepUalbl);
paccmaTpuBath r7106aIbHbIE HKOJIOTUYECKHE po0OIeMbl
COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO
MTO3ULIUIO
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YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1ast 6MoJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,
I'PaMOTHO MCIOJIh30BATh MOHSATHIHBINA anmapar OHOJIOTHH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

buonorus kak Hayka

1.1

buonornss — Hayka o kuBOM mpupojne. Ponp Ouonormm B (opMUpOBaHHU
COBPEMEHHOM HayuHOU KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Meroapl MO3HAHUS KUBOW TPHUPOIBI (HAOMIOACHUE, HKCIIEPUMEHT, OTHMCAHUE,
W3MEpeHue, Kiaccuukanus, MOJETUPOBaHUE, CTaTHCTHYecKas o0paboTka
JTAHHBIX)

JKuBBIe cucTeMBI 1 HX opraHusanus

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: ouosoruu. CBoiicTBa
OMOCHCTEM M UX pa3HOOOpasue

2.2

YpoBHU OpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOUHBIMH,
OpraHU3MEHHBIN, MOMYISUOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIH

XHWMHUYECKUI COCTAB U CTPOEHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKHE DIIEMEHTBhI: MaKpOJIEMEHTHI,
MHUKpOAJeMeHThl. Boma u  MuHepanbHble BemiectBa. @OYHKIHUM BOJBI U
MHHEPaJIbHBIX BemecTB B KieTke. [lopaepxanne ocMoTrnueckoro OagaHca

3.2

benku. CoctaB m cTpoeHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCJIKOB.
He3amennMble M 3aMEHHMMbIE AMHHOKHUCIOTBL. AMHWHOKHMCIIOTHBIM COCTaB.
YpOoBHU CTPYKTYpbl O€IKOBOM MOJIEKYINbI (MIEpBUYHAS, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUUYECKHE CBOMCTBa OenkoB. buomormueckue
(dbyHKIMHA OEITKOB.

®epMeHThl — Ouosoruueckue kartanuzatopbl. CTpoeHue (QepMeHTa: aKTUBHBII
HeHTp, cyoctpaTtHas crneuuduunocts. Kodepmentsl. Burtamunsl. OTiuyus
(hepMEeHTOB OT HEOPraHMYECKHUX KaTaJIN3aTOPOB

3.3

VYrneBoasl: MOHOcaxapuabl (TIOKO3a, prudo3a U ae30Kcuprb03a), AucaxapHabl
(caxapo3a, 5akTo3a) W MoJMcaxapuAbl (Kpaxmall, TJIMKOTEH, IIeJUII0J03a).
buonoruveckue GpyHKIIUN yTriIeBOIOB.

Jlunuapl:  TpUraMIepuabl,  crepounsl,  dochomunuasl.  ['uapodunbHO-
ruapodoOHbie cBoiicTBa. buonoruueckue ¢yHkiuu nunuaoB. CpaBHeHHE
yIJI€BOJIOB, OEIKOB U TUMUAOB KaK HCTOYHHUKOB SHEPTUU

3.4

Hyxneunossie kucnotel: JJHK nu PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX
kucior. Crpoenne u ¢ynknuun JAHK. Ctpoenne u ¢dynkuuu PHK. ATO:
CTpO€HHE U (PYHKLUU

3.5

]_II/ITOJ'IOI"I/IH — HAayKa O KJICTKC. Knerounas TCOpHsL. MeTtoapl N3YYCHHS KIICTOK

3.6

Knetka kak nenoctHas xuBas cucrema. OOIMe NMPU3HAKU KIIETOK: 3aMKHYyTas
HapyxHas MmemOpana, moiekynsl JIHK kak reHernueckuit ammapar, cuctema
cuHTe3a Oelka

3.7

Tumb! KJIETOK: dyKaprHoTHYeCKass U IpokapuoTndeckas. OCOOEHHOCTU CTPOEHUS
npokapuoTHuecko  kieTku. Kierounas crenka Oakrepuil. CrpoeHue
9YKapHOTH4eCKON KieTKu. OCHOBHBIE OTJIMYMS PACTUTENBHOW, >KUBOTHOM H
I'pUOHOM KIIETKU




3.8

[loBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKA, IJIMKOKAJIMKC, HMX
¢ynkuun. [lnazmarndeckas memOpana, e€ cBoiicTBa U GpyHkImu. L{uToriazma u eé
opradouipl. OHOMEMOpaHHbIE OPraHOWABI KJIETKH: SHAOIUIa3MaTHUeCKasl CeTh
(BIIC), ammapar ['onbmku, au3ocombl. IloayaBTOHOMHBIE OpraHoOWIbl KIIETKU:
MUTOXOHJIpUH, TUIacTUABL [IpoMcxokaeHne MHUTOXOHAPUH | IUIaCTHI. Bup
iactug. HememOpaHHbIE OpraHOHMIBl KIETKH: PHOOCOMBI, KIICTOUHBIA IEHTD,
PECHUYKH, KT'yTUKU. DYHKIMH OPraHOMIOB KJIETKU. BrirtoueHus

3.9

SAnpo — perynsaTopHblii LEeHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIuiadMa, XpoOMaTuH, SAPbIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BELIECTB B KIIETKE

)KI/I?.HC)IGS[TGJ'H)HOCTB KIJIICTKN

4.1

OO6men BemiecTB, UM MeTaOONM3M. AcCUMUIIALUS (TUIAaCTUYECKUl OOMEH) U
JTUCCUMUIISALINS (PHEPTETHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
Merabonau3Ma. Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHslid. Ponb
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALIEHUH SHEPTUU B KIETKE

4.2

®dotocunrte3. CBeroBas u TeMHOBas (as3wl poTtocunHTesa. Peakunu porocuuTesa.
OddexTuBHOCTH PoTOCHMHTE3a. 3HAYeHUE (POTOCHHTE3A IS KU3HU Ha 3emile.
Bmustaue ycnoBuit  cpeapl Ha (GOTOCHHTE3 H  CIOCOOBI  TOBBIIIIEHUS €TO
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XemocuHTe3. XEMOCHHTE3UPYIOIMNUE OakTepuu. 3HAUYCHHE XEMOCHHTE3a IJIs
JKU3HU Ha 3eMlie

4.3

DOHepreTudyeckuii oOMeH B KieTKe. PacieruieHne BeEMIECTB, BBIJCICHHE U
AKKyMYJUPOBaHUE OHHEPrUU B KIETKE. OTalbl DJHEPreTHYECKOr0 OOMEHa.
I'mukonus. bpoxenne m ero Buabl. KHcCiopogHOEe OKUCIECHHWE, WM KJIETOYHOE
neixanue. DPGHEeKTUBHOCTh YPHEPTETUIECKOTO 0OMEHA

4.4

Peakiiun matpuunoro cuntesa. ['enernueckas nadopmarus u JJHK. Peanuzamms
reHeTH4YecKod uHpopMaruu B KieTke. ['eHeTHueckwil KOJ W €ro CBOWCTBA.
Tpanckpunius — marpudablii cuaTe3 PHK. Tpancmsaumst — 6uocunTes Oernka.
KomupoBanue amunokucnot. Posis prubocoMm B 6rocunTe3e Henka

4.5

Hexnerounsie ¢opmbl )u3HH — BHUpPYCHL. Mctopusi oTkpeiTHs BupycoB (/.M.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS M JKU3HENEATENIHHOCTH BHUPYCOB.
baktepuodaru. bone3sHu pacTeHuid, >KUBOTHBIX U 4YEJIOBEKa, BBI3bIBAEMBIE
Bupycamu. Bupyc nmmyHnoaeduiura yenopeka (BHUY) — Bo3oymurens CITM/Ia.
[Tpodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA

PasmHoxeHne u HHAWBUAYAJIIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knetounslii 1ukn, wiv KU3HEHHBIM 1MWK KIeTku. MHTepdasza u MUTO3.
[Ipouecchl, mpoTekatomue B uHTepdaze. Permkanus — peakiuuss MaTpUIHOTO
cunteda JIHK. Crpoenue xpomocom. XpoMOCOMHBIH HAbOp — KapUOTHIL.
JIMMIIONAHBIE M TalIOUJHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMaTHBI.
[uronornyeckue OCHOBBI Pa3MHOXKEHUS W HWHAMBUIAYAJbHOTO Pa3BUTUS
OpraHU3MOB.

Henenne kierkm — murto3. Craguum Murtosa. [Ipouecchl, mpoucxojsiine Ha
pa3HbIX CTAIUAX MUTO3a. BHoJIOTHYECKHil CMBICIT MUTO3a

5.2

@opMbl Pa3MHOXKEHHUsSI OpraHU3MOB: Oecrosoe U mojioBoe. Buuel Oecrosoro
Pa3MHOXKEHHS: JIeJICHHE HAJBOE, IMOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
ciopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIIOHUPOBAHUE OPraHU3MOB, €70 3HAUEHUE JIJIsl CENIEKLIUN

5.3

IlonoBoe Pa3MHOKCHHUCEC, CT0 OTJIMYUA OT 0ecroIoro.




Meiio3. Craguu wmeito3a. Ilpouecchl, mpoucxonsduiue Ha CTaausx Meiosa.
[ToBenenne xpomocoM B Mero3e. KpoccuHroBep. bHOJTOrMYECKU CMBICT U
3Ha4YCHHUE MEN03a

5.4

I'amerorenes3 — mporecc 00pa30BaHMs MOJIOBBIX KIETOK Y XKUBOTHBIX. [losioBBIE
KCJIE3bl: CCMCHHUKU U SAWMYHUKU. O6pa303aHHe M Pa3BHUTHC IIOJIOBBIX KIICTOK —
ramer (crepmaro3ou, AlleKiIeTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH
CTpPOEHHMSI SHIEKIETOK U criepMaTo3ouoB. Omionorsopenue. [laprenorenes

5.5

WnpuBunyansHoe — pa3Butue  (OHTOreHe3).  OMOpPHOHAIbHOE  Pa3BUTHE
(ambOpuorenes). Dtanbl SMOPUOHATIBHOTO Pa3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npobinieHue, ractpynsauus, opraHoreHes. IlocramOpuonansHoe pasButue. Tumsl
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HENpsiMoe (JIMYMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DAaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YpOJCTBA.

Poct u pa3zeButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,
CTaJIuu Pa3BUTUS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPIraHU3MOB

6.1

[Ipeamer u 3agaun renetuku. Micropus pa3sBuTus reHEeTUKH. Bknan poccHiickux
n  3apyOexHBIX Yy4Y€HBIX B pa3BUTHE TIEHETHKU. MeToapl TeHEeTHKH
(THOPUIOTIOTHYECKHH, [UTOT€HETHYECKHU, MOJICKYJISIPHO -T€HETHIECKUT ).
OcHoBHbIE TeHeTHUeCKHEe NMOHATHS. ['eHeTnueckass CHMBOJIMKA, HCIIOIb3yeMas B
CXeMaxX CKpEUIMBAHMI

6.2

3aKOHOMEPHOCTH HACJIEIOBaHUS TPHU3HAKOB, ycTaHOBIeHHBIE . Menmenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eIuHOO0Opa3us THOPUIIOB TIEPBOTO
nokojieHus. [IpaBUIO JMOMUHHpPOBAHHSA. 3aKOH pPACHICTNICHUS TPU3HAKOB.
I'umoresa yrctoThl ramer. [loTHOE U HETOJTHOE JOMHUHHPOBAHUE.

JurnOpumHoe CKpemmBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUS MPH3HAKOB.
[{uToreHeTH4eCcKne OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUS. AHATU3UPYIOIIEe
CKpeuiBanue.  Vcronmb3oBaHWE — aHANM3HPYIONMIETO  CKPEIIUBAHUS LIS
OTIPEJICIICHUs] TEHOTHUIIA 0COOU

6.3

CuemieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY
HACJIJOBaHUIO TreHOB. HapyiieHue cuemjeHuss T€HOB B pe3yibTare
KpOCCUHroBepa. XpOMOCOMHAasl TEOpUSl HACIeACTBEHHOCTH. | eHeTuueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE oOIpeneieHue Moja. AYTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['OoMOrameTHble M TeTeporaMeTHble OpraHusmbl. HacnempoBanue
PU3HAKOB, CLICTJICHHBIX C MOJIOM

6.4

H3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACHIEACTBEHHAs M HAcCIEACTBEHHAs.
Pons  cpempl B HEHAcHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(GUKAIIMOHHOH W3MEHUYMBOCTH. BapwalMoHHBIA psii ¥ BapHUallMOHHAs
kpuBas. Hopma peaknuun mnpu3Haka. KoJgudyecTBEeHHbIE M KavyeCTBEHHBIC
MpU3HAKU U UX HOpMa peakinu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYHBOCTH

6.5

HacnencrBenHas, WIM TIe€HOTHUIIHMYECKAs, HW3MEHUYMBOCTh. KoMOHHATHBHAas
U3MEHUYUBOCTb. Melo3 U TONOBOM TMpOLleCC — OCHOBA KOMOWMHATHUBHOM
U3MEHYUBOCTA. MyTanmoHHass HM3MEHYMBOCTh. Krnaccudukamuss MyTaui:
T€HHbIE XPOMOCOMHBIE, FT€HOMHBIE. HacToTa U NMpUYMHBI MyTaluidi. MyTareHHbIe
(hakTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HacIeACTBEHHON u3MenuynBoctu H.U.
Basumnosa

6.6

I'enetnka 4enoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIC METOJAbI TCHCTHKU
YCJIO0BCKaA. TeHeaHOFquCKHﬁ, 6HI/I3HCI_[0BBII>'I, HHTOFCHCTHHCCKHﬁ,




OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTnYeckuid. COBpeMEHHOe OmpeaeeHrue
FEHOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomompio III[P-ananu3a. HacnencrBenHble 3a00JieBaHUS YEIOBEKA: I'€HHBIC
0one3nu, O0JIE3HH C HACIIEACTBEHHOW MPEIPaCIIOIOKEHHOCTHIO, XPOMOCOMHEIE
6one3nu. ComaTHueckue M TeHepaTHBHble MyTauuu. [IpuHIMIBI 310pOBOTO
oOpa3a JKWU3HM, JUATHOCTHKH, NPODUIAKTUKA H JICUCHUS TCHETUYCCKUX
Oosie3Heil. MeauKo-TeHETHYECKOEe KOHCYJIbTHPOBAaHUE. 3HAYEHUE METUIIMHCKOU
TCHETHKH B TIPEJOTBPAIICHUH U JICUCHUH TCHETHUYCCKUX 3a00JIEBAHUIN YEIIOBEKA

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka M IpoLEcC. 3apoKJIE€HUE CEJIEKUUU U JOMECTHKAIUs.
VYuyenue H.M. BaBunoBa o0 T1eHTpax TMPOUCXOXKJIEHUS W MHOTrooOpasus
KYJIbTYPHBIX pacTeHHui. [[eHTphl MPOUCXOKIACHUS JOMAIIHUX KXUBOTHBIX. COpT,
1OpoJia, ITaMM

7.2

CoBpemeHHbIE METOJIbl CeIeKIUU. MaccoBbIii U WHIAMBUIYAIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHUi M KUBOTHbIX. OIlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemuBaHue — HMHOpUIuHr. Yucrtas nuHusA. CKpelMBaHWE YUCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otpanénnas tuOpuamszanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJYyYeHUE NOJMIUIONIOB. JIOCTH)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H
MHUKPOOPIraHU3MOB

7.3

buoTtexHosorMsT Kak OTpacib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. Tarbl
co3ganusi pexkomOunHantHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiietounele  KynapTypbl.  MEKpPOKJIOHAJbHOE  Pa3MHOXKEHHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIBbCKOXO35MCTBEHHBIX
OpraHu3MOB. ODKOJIOTHYECKHE W 3Thueckue mpoosiembl. MO — reHeTHuecku
MOIU(PHUIIMPOBAHHBIE OPTaHU3MBbI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIIMOHHAS OMOIOTUS

1.1

DBOJIOLMOHHAS TEOPUs U € MECTO B OMOJIOTHH.

CBunerenbctBa  dBoJiOLMU.  [laneoHTONOTHYECKHE:  MOCIENOBATENBHOCTD
NOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, NepexojHbie (HOpPMBI.
buoreorpaduueckue: cxoactBo u pasnuuue ¢ayH U (IOp MaATEPUKOB U
OCTPOBOB. OMOPHUOJIOTMYECKUE: CXOJICTBA U PA3INYMs SMOPUOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHHW3MOB HACTIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IMyTeH y Bcex
OpraHu3MOB

1.2

OpomoronHass  Teopusi Y. JlapBuHa. [Ipeamochuiku  BO3HHMKHOBEHHS
JIapBHHM3MA. JIBWOKYIIME CHIIBI 3BOJIIOIMH BHIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE TIPH OTPaHUYEHHOCTH PECYpPCOB, HEOTpeNeNEéHHAs N3MEHYHBOCTS,
60opb0a 3a CylIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopuss sBomouud (CTD) M OCHOBHbIE €€ TIOJOYKEHUS.
Muxkposomntonus. [lomynsius Kkak eqMHUIA BUAA U BOJIOLUN




1.4

JBwxymie cuibl ((akTopbl) SBONIOLMU BUIOB B MpHUpoje. MyTalMOHHBINA
mporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTH. [lomymnsiioHHBIE BOJHBI U Jpeid
redoB. M3omsanus u murpanus. EcrecTBeHHbI 0T00p — Hampapisiomuil hakTop
sBosoLU. POPMBI €CTECTBEHHOTO OTOOPA.

[IpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT d3Boionuu. [Ipumeps
pUCTIOCOOICHNI Y OpraHu3MOB. ApoMop(O3bI U UINOATANTAIIH.

Bun u Bunoo6pazoBanne. Kpurepun Buga. OcHOBHBIE (hOPMBI BHI00OpPa30BaHUS:
reorpau4eckoe, 3K0JIOTHIECKOE

1.5

Makpossomtonusi.  PopMbel  3BOJIIOLMU:  (DUIIETHYECKasi,  JIMBEPreHTHas,
KOHBEpreHTHas1, napauienbHas. HeoOpatumocTs 3BoIOnMU

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHay4yHble IIpEACTABIECHMS O 3apOKICHUM JKM3HHA. HaydHble Trunoressl
BO3HMKHOBEHHS KHU3HUM Ha 3emiie: aOuoreHe3 W MaHcrepMus. XUMHUYecKas
IBOJIIONMS. ODKCHEPUMEHTAIIbHOE MOATBEPKACHUE XUMHUYECKOW SBOJIOLUU.
Havanphbie stansl O6uonorumdeckoit spomtonuu. ['mnoreza PHK-mupa. [lepsbie
KJIETKM ¥ UX 3BOIIOLHA. POPMHPOBAHNE OCHOBHBIX T'PYIIN )KMBBIX OPraHU3MOB

2.2

PasButne xu3Hm Ha 3emie mo spaM u nepuojgaM. Karapxen. Apxeickas H
npotepo3oiickas d3pel. [lameosoiickas spa u €€ nepuoibl: KeMOPUHCKHUH,
OPIOBUKCKHW, CWIYPUWCKUH, JE€BOHCKUH, KAMEHHOYTOJbHBIN, IEPMCKHM.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEIOBOM.

KaiiHo3oiickass 2pa u €€ mnepuoAbl: MaJCOr€HOBBIM,  HEOTEHOBBIH,
AQHTPONOTEHOBBIA. XapaKTepUCTHKa KIMMaTa U TEOJIOTMYECKUX IPOIIECCOB.
OCHOBHBIE 3TaIbl 3BOJIIOLUN PACTUTEIBHOTO U dKUBOTHOTO MUpPa. ApoMop(o3bl y
pacTeHMi M JKMBOTHBIX. llosBiIeHME, pacuBeT M BBIMUPAHHME TPYII JKUBBIX
OpPraHU3MOB

2.3

Cucrema OpraHm4yeckoro Mupa Kak oOTpaxeHue H3Boyitouud. (OCHOBHBIE
CUCTeMaTU4YEeCKUe TPYIIbl OPraHu3MOB

2.4

DBOJIONHMS 4YeJloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuUThe NpeiacTaBlICHUH O
IIPOUCXOXKJICHUN 4YelloBeKa. Meronpl M3ydeHus aHTpororeHeza. CxojacTtBa H
pa3nuyuus YesloBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHIE YeJIOBEKa.
JBuxymue cuibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHas U3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 J>KU3HHU, W3TOTOBJICHHE OPYIUM
TpYAa, MBIILJICHUE, PEUb

2.5

OCHOBHBIE CTaIMM W BETBU DSBOJIIOIMHM YEJIOBEKA: aBCTPATONMUTEKH, YernoBek
ymensiif, YenoBek mnpsmoxonsauuii, YenoBek HeaHJepTalbCcKui, YenoBek
pa3yMmHbId. HaxoIku MCKOTaeMbIX OCTAaHKOB, BpPeMs CYyLIECTBOBaHHS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBLINE pachl: eBpoINeouHas (eBpasuiickas),
HETpO-aBCTPAIOUAHAS (9KBaTOpHANIbHAS), MOHTOJIOUIHAS (asmatcko-
amepukaHckas). UepTsl NpuUcrocoOIeHHOCTH MPEICTAaBUTENEH YeTIOBEUECKUX pac
K YCIIOBMSIM CylllecTBOBaHMs. ENMHCTBO yenoBedeckux pac. Kputuka pacuszma

OpranusMsl ¥ OKpyXarolasl cpeia

3.1

OKoJlorus Kak HayKa. 3&,[[3.‘-11/1 H pas3aciibl 5KOJIOTUH. MeTtoapl 3KOJIOTHYECKUX
HCCJIEIOBAHUIM. DKOJIOTUUECKOE MHPOBO33pCHUC. CpeI[BI oOuTaHHs OpraHnu3MOB:
BOJHAas, HA3EMHO-BO3AYIITHAA, IOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonornyeckue  ¢axkTopsl.  Knaccudukanmuss — 3Koimorumyeckux — (pakTopos:
abuoTnueckre, OMOTHYECKME U aHTPONOTeHHbIE. JleficTBHE SKOJIOrMYECKHX
(akTOpPOB Ha OPraHU3MBbI




3.3

AbuoTtnueckue (HakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucniocobnennss OpraHu3sMOB K  JCHCTBHIO  a0HMOTHYECKUX  (PaKTOPOB.
buosiornueckue puTMsl

3.4

buotnyeckue ¢dakropbl. Bumbl OMOTHYECKHX B3aMMOJICHCTBUI: KOHKYpEHIIUS,
XMIHUYECTBO, MApa3sUTU3M, MYTyaln3M, KOMMEHCAIM3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEUTpanu3M. 3HAYCHHE  OHMOTHYECKUX
B3aMMOJICHCTBHI ISl CYIIIECTBOBAHMUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTEepUCTUKU  monyasiuud.  OCHOBHBbIE — IOKa3aTeau
HNONYJSALUNA: YHUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTH, IPUPOCT,
Murpanus. JIMHaMMKa YUCICHHOCTH MOMYJISINUU U €€ peryJisnus

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo opranu3mMoB — OuonieHo3. CTpykTypel OMOLIEHO3a: BHIOBa,
MPOCTpAaHCTBeHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBS3U B
OuolIeHO3e

4.2

Okojoruyeckre cucrteMbl (9kocuctembl). [lonstne 00 o3Kocucreme U
ouoreoneHo3e. DOyHKIMOHAJIbHBIE KOMIIOHEHTHl AKOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peylleHThl. KpyroBopoT BelecTB U MOTOK 3HEPTUU B SKOCHCTEME.
Tpoduueckue (muieBble) ypOBHU OHKOCHUCTEMBI. [luineBble Lenmu U CeTH.
OCHOBHBIE TOKa3aTelIM SKOCHCTEMBI: OHOMacca, MPOSYKLUSA. DKOJIOTHYECKUE
MUpaMHUbl: TMPOIYKIMH, YHCIEHHOCTH, Onomaccel. CBOWCTBA 53KOCHCTEM:
YCTOMYHMBOCTb, cCAMOperysiius, pazputue. Cykueccus

4.3

[IpuponHbIEe SKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WM
LIMPOKOJIMCTBEHHOIO JIEeCa.

AHTpOTIOT€HHbIE AKOCHUCTEMBI. ATpO3KOCUCTEMBI. Yp0603KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.
buopaznooOpazue kak QakTtop ycroWumBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.U. Bepnaackoro o Owmocdepe. ['panHunibl, coctaB M CTPyKTypa
ouocdepsl. JKuoe BemiecTBO U ero ¢GyHKuu. OcoOeHHOCTH OMocdepbl Kak
rJI00ANBbHOM AIKOCHUCTEMBI. J[MHAMHUYECKOe paBHOBECME W OOpaTHasi CBs3b B
ouocdepe. KpyroBopoTel BemeCTB M OHOTC€OXMMHUYECKHE IUKIBI DJIEMEHTOB
(yrnepona, a3oTa). 30HAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTtBo B Onocdepe 3emuin. AHTPOTIOTCHHBIE WM3MEHEHHUs1 B Ouocdepe.
I'moGaybHbIE YKOJIOTHUECKUE TPOOIIEMBI.

OcHOBa pallMOHANILHOTO  YOpPAaBIEHUS MPUPOIHBIMHU pecypcaMu U UX
ucnoJjb30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa IPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus 11 kiacc: yueOHuK a1t 0011€00pa3zoBatT. opranu3aluii: 6a30BbIi
ypoBens/ J1.K.bensie u np. nox pen. J.K.bensera u I'.M./Ipimmiuiia. M. :
IIpocsemenue, 2021

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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