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HOACHUTEJIBHAS 3AIIMCKA

IIpu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OnpeJieNieHus] MOAX0A0B K (OPMUPOBAHUIO COJAEpkKAHUS Y4eOHOro mpeaMera
«buonoruss» cocraBwiM: KoHUeNnTyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
MPUHIMIAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuguke 6Mo0rUM, €€ 3HAaUeHUH B MMO3HAHUU >KMBOM MPUPOABI U 00ECTICUeHHUH
CYILIECTBOBAaHUS 4YeNoBeYecKoro odimiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
OIpe/ieieHbl OCHOBHBIE (DYHKIIMH MPOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Mendax, o0 obuiei
CTpaTeruud OOy4YeHUus, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CpPEICTBAMMU
yueOHoro mpeamera «buosorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachlpelelieHue [0 pas3jiesiaM H  TeMmawm,
PEKOMEHIYEMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro MaTepuasna ¢ y4eTom
MEXIPEIMETHbIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbLHOIO
nporecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcsl.

B nporpaMmvMe mo OWONIOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB  y4eOHO-IIO3HABATEIHLHOMN
JEeSTENbHOCTH/Y4eOHBIX JEHCTBUN 00Yy4alolUXCsl IO OCBOCHHUIO COJEPKaHMUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN YPOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B W3Y4Y€HUW OWOJOruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAIU{ JIMYHOCTH, SKOJOTHYECKOTO MBIIIJICHUS, MPEJCTaBICHUN O 3JJ0pOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHEM OOIEOMOIOTHYECKUX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX IPOLIECCOB B IPOrpaMMe IO OHMOJIOTMH YAEIEHO BHUMAaHHUE HCIOIb30BAaHUIO
IIOJIYYEHHBIX 3HAHUI B OBCEAHEBHOM KU3HU JUIsl PELICHMS IPUKIAAHBIX 3a/1a4, B
TOM 4YHCIJIE: NMPOPUIAKTUKH HACJIEJACTBEHHBIX 3a00J€BaHMI ueJIoBEeKa, MEIUKO-
TFE€HETHYECKOI O KOHCYJIbTUPOBAHU, 000CHOBaHMS 9KOJIOTUYECKU
1eeco00pa3HOro TMOBEACHUS B OKpYXKaloIlled NpUPOJHOW cpene, aHaau3a
BIIUSIHUSL XO3SIMCTBEHHOM NESITEIBHOCTH YEJOBEKAa HA COCTOSHUE HPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
yuebHoro mpeamera «buosorus» MpoaUKTOBAHO HEOOXOAMMOCTBHIO OOECTIeUeHHS
YCIIOBUM ISl PELICHUS] OJHOM M3 aKTyaJbHbIX 33J1ay IIKOJbHOIO OMOJIOIrMYECKOro
oOpa3oBaHusl, KOTOpas ImpeAmnojiaraet (QOpPMHUPOBAHME Y  OOYYaIOIIMXCS



CHOCOOHOCTH aJalnTUPOBAThCS K M3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa oOecrneunBaeT (QopMUpPOBaHUE y OOYHYAIOIIMXCA MNPEACTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 0000IIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allid WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMSI  3aKOHOB  JKMBOM  MPUPOABI,  (OpMUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KHU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHUS] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  oOmero  o0pa3oBaHMs,  COLUANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obecrneynBaeT ycioBHs JUisi (GOpMUPOBAHUS
UHTEJJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUM C
NPEJICTaBICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, (QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O MpeTHA3HAUYCHUU Y4eOHOTO MperMeTa
«buonorus» CcOCTaBUIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJOB K OTOOpy H
CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B MporpaMMme [0
ouosoruu.

Otb6op comepxkanusi ydyebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOyu4aroluecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAUMMbIE MJIA
dopMupoBaHusi 00mIeH KyJIbTYpBI, OINpEEAIONME aJIeKBaTHOE IOBEICHHE
YeJIOBeKa B OKPYJKAIOIIEH NMPUPOIHON cpejie, BOCTPeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAYYHOM KapTUHE MHpa U
[IEHHOCTHBIX ~ OpPUEHTAlMAX  JUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHU3alUH
OMOJIOTMYECKOTO 00pa30BaHMS.

CrpykTypupoBaHHue cojepX aHHUs y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOTMHM OCYILIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUH 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW IPUPOABI, O €€ YPOBHEBOI OpraHu3anuu U
HBOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIEIYIOIIME COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
Hay4yHOTo TMo3HaHMs», «KieTka kak Ouonornueckas cuctema», «OpraHusMm Kak
Oouonoruueckas cucrema», «CucreMa U MHOroodpazue OpPraHH4eCKOro MHpay,
«OBOJIIOLMS )KUBOM MPUPOIB», « IKOCUCTEMBI U MTPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp n3yuenuss yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHNE  OOYy4YalIIMMHUCS  3HAHUSMH O  CTPYKTYPHO-()YHKIIMOHAJIBHOMN
OpraHu3alliyd JKUBBIX CHCTEM pAa3HONO paHra M MNPUOOPETEHHE YMEHMI
UCIIOJIB30BaTh 3TH 3HAHUS Ui TPAMOTHBIX JEUCTBHM B OTHOLIEHUU OOBEKTOB
KUBOU MPUPOJIBI U PELIEHUS PA3IUYHbIX )KU3HEHHBIX IPOOJIEM.



JlocTmkenue 1ienu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIONNX 3aa4:

OCBOCHHE OOYYAIOIMMUMHUCS CHCTEMBbl 3HAHUH O OHOJIOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUJIaX, CIyKalUX OCHOBOH
st GOpMHUPOBAHUS TIPEJCTABICHUN O €CTECTBEHHO-HAYyYHOW KapTUHE MHpA, O
METO/IaX HAYYHOTO IMMO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKUBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHM3aIliH, BBIIAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAaHUSAX B OMOJIOTHH;

dbopMHupoBaHUE y OOYYAIONMIUXCS IO3HABATEIBHBIX, WHTEIUICKTYabHBIX H
TBOPYECKHX CIIOCOOHOCTEH B MpOIECCe aHAM3a JAHHBIX O MyTIX pPa3BUTHSA B
OMOJIOTUY HAyYHBIX B3IUISJIOB, WJEH W TOJIXOJ0B K HM3YUYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alluy;

CTaHOBJICHHEC Yy OOYyYarOIMXCA OOIIeH KyJIbTypbl, (YHKIIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATH W OIICHUBATH SBJICHUS OKPY)KAIOIIETO
MUpa JKMBOW TPHUPOABI HAa OCHOBAHMM 3HAHWUH M OIBITA, IOJYYCHHBIX IIPH
M3YyYCHUH OUOJIOTHH;

dopMupoBaHUE Yy OOYyYarOMUXCS YMEHHHW WLUIIOCTPUPOBATh 3HAYCHUC
OMOJOTUYCCKUX 3HAHWKW B TPAKTUYCCKOW JCATCIBHOCTH YEJIOBEKA, Pa3BHTHH
COBPEMEHHBIX MCJIMITMHCKUX TCXHOJIOTHUH U arpOOMOTEXHOIOTHI;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YECIOBEKOM J>KHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEll, COOMIOACHUS ATHIECKUX
HOPM IpH MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIT;

OCO3HAHHE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW [IJIS1 TOBBIIMICHUS YPOBHS
HKOJIOTHYECKOMN KYJIbTYpBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCETHEBHOM KU3HU JJIS
OLICHKH ITOCJICICTBUM CBOEH JIEATEIBHOCTH 110 OTHOIIEHUIO K OKPY>KaKOUIEH Cpele,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHHWE W COOJIIOACHHUE MeEp NPOPHIAKTUKU
3a00JICBaHH.

B cucreme cpennero obmiero o6paszoBanusi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISETCS O0S3aT€NbHBIM Y4YEOHBIM IMPEAMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOM o0nactu «EcTecTBeHHO-HAYyYHBIE IPEIMETHIY.

Jlist u3ydenus OMonoruu Ha 6a30BOM ypOBHE CPEIHETO 00IIero oopa3oBaHums
orBoauTcs 68 yacoB: B 10 knacce — 34 ygaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B Hezelno).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

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

MeTobl TO3HAHUS KUBOU TPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OTNMCaHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpets: Y. lapsun, I'. Mennens, H. K. Konbuos, /Ixx. Yorcon u @. Kpuk.

Tabnuibl u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB MPH
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3ALMS.

Kussbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauuue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaoiicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alUKN OMOCUCTEM :
MOJICKYJISIDHBIA, KIJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

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

O6opynoBanue: Moenb Mojekyisl JJTHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKUIMM BOABI M MHUHEpalbHBIX BemlecTB B KkieTke. llonnepxanue
OCMOTHYECKOT0 OanaHca.

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

depmeHTHl — Ounosiormyeckme Katammsatopel. CTpoeHume (epmeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas crenuguanocts. KodepmeHTsl. ButamuHsbl.
OTtmnuuns GepMEeHTOB OT HEOPTAHUUYECKUX KaTalln3aTOPOB.

VYraeBoapl: MoOHOcaxapuabl  (TUIFOKO3a, pubo3a W A€30KcHpH003a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl  (Kpaxman, TJIUKOIEH,
11eJITI0103a). bronornueckue GyHKIIMU YTI€BOIOB.



Jlununel:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
YIJ€BOAO0B, OEJIKOB U JIMIHJIOB KAK UCTOYHUKOB 3HEPIHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢pynknuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

[urtonorusa — Hayka o kieTtke. Kiietounast Teopust — npuMep B3aMMOIEUCTBUSA
uel 1 GakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUYEHUS KIETKH.

Knerka kak wnenoctHas xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiyekyibsl JIHK kak renernueckuii ammapar,
cuUcTemMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckasd. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHOM KIETKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, MJIMKOKAIUKC, UX
¢ynkiuu. [nazmaruyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranousibl. OnHomeMOpanHble opraHouabsl kietku: JIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUM W TiacTuA. Bunbr mmactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYyHKIMHM OPraHOUAOB KJIETKHU. BKiroueHusl.

Snpo — perynsaropHbiii neHTp kieTku. CTpoeHue snpa: sjuepHas o0o0JodvKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BELIECTB B KJIETKE.

JdeMoHcTpanum:

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

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

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJIeKyIbl BOJIbI», «buocnunTes 6enka», «CTpoeHne MOJIEKYIIbI OenKay,
«Ctpoenue dpepmentay, «Hykmennossle kucioThl. JJTHK», «CTpoeHre MOICKYIIBI
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE HNPOKApHUOTUYECKON KIETKNY,
«CTtpoeHnue siapa KIETKU», «YTIEBOAbDY, «JIMIuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE IS MPOBEICHHUS
HAOMIOICHNH, W3MEpEHHUH, HSKCIEPHUMEHTOB, MHKPOMpENnapaTbl PacTUTENbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M IpaKkTHYecKUue padoThI:

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



Jlaboparopnast pabora Ne 2. «UM3ydeHue CTpOEHHSI KJIETOK PACTEHUI,
KUBOTHBIX M OaKTepuil MOJi MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnapaTtax U HX
OTHICaHUE.

Tema 4. ’/KusHenesITeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa0oIu3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIIUSL (9HEPreTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipollecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U DHEPrUU B IMOHUMAHUU
MeTaboau3ma.

Tunbel oOMeHa BellecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIIECTB U MIPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeroBass u TemHoOBas (da3el (doTocuHTe3a. Peakiuu
dbotocunTesa. IhPekTUBHOCTL POoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emsie. Biusinue ycioBuit cpenbl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHUS €T0
POJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocHHTe3. XEeMOCHUHTE3Upyolue 0aKkTeprun. 3HaAYeHHE XEMOCHUHTEe3a IS
KW3HU Ha 3emIIe.

DHepreTuueckuii oOMeH B KJeTKe. PaciieruieHue BelecTB, BBIJCICHUE U
AKKyMYyJIUDOBAaHHE OJHEPrUM B KIETKE. OTalbl HHEPreTHYECKOro OOMeEHa.
I'mukomus. bpoxxenne u ero Buiabl. KucimopogHoe OKHUCIICHHE, WM KIETOYHOE
JbIXaHUE. OkucnuTtenbHOE dbochopunupoBanue. O} heKTUBHOCTH
HEPIreTUYECKOTO OOMEHa.

Peakniuu wmatpuuHoro cuHre3a. ['enermueckas wunHdopmarus u JIHK.
Peanuzanus renernyecko MHQpOpMAIMM B KIETKEe. ['@HETHMUECKUU KOJ M €ro
cBoricTtBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancusuus — 6unocunTes
Oenka. Otambl TpaHcisiuuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
O6uocuHTe3e Oemnka.

Hexnerounsie ¢hopmbl xku3HU — BUpYCHl. McTopus otkpeiTus Bupycos (/1. W.
NBanoBckuit). OCOOCHHOCTH CTPOGHHUS M KU3HEHHOTO I[IHMKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacteHui, JXMBOTHBIX W YEJOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedunura uenoBeka (BUY) — BozOyaurens CIINa.
OOpatHas ~ TpaHCKpHUIIUA, peBepTaza W uHTerpasza.  lIpodummaktuka
pactpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHU.

JdemoncTpanum:

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

Tabmunel 1 cxembl: «Tunel muTaHusy, «Merabomuamy», «MHTOXOHIPHUIY,
«OHepreTndeckuit ooMen», «Xnoporiacty, «Dortocuntesyn, «Ctpoenne JIHK»,
«Ctpoenne u GyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTndecKkuit Kooy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHbId UK Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJHK».

O6opynoBanue: Moaenu-amminkanuu «Y apoeane JIHK m Tpanckpummsy,
«buocunTes 6enkay, «CTpoeHue KIeTku», Mmoaenab ctpykrypsl JIHK.

Tema 5. PazMHOkeHUe M HHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.



Knetounslii 1muki, win >KU3HEHHBIM LUKA kieTku. WHTepdaza u MHTO3.
[Iporecchl, mpotekatonue B uHTepdasze. Pemnukaius — peaxkius MaTPUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JluniouaHbld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosornuecKkne OCHOBBI PA3MHOXEHHUS W  MHIAUMBUAYAIBHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenne kietku — muto3. Cragum mutosa. IIpouecchl, NpoUCXOaSIINE HA
Pa3HBIX CTAAUSIX MATO3a. BUOJIOTUYECKUI CMBICII MUTO34.

[Iporpammupyemasi TuOENb KJIETKA — aroITo3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecronoe u moJjioBoe. Buasl Oecmnonoro
Pa3MHOKEHMS: [ICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- M MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEeHHUE. VICKYCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE NI CEIEKIIUU.

[TonoBoe pasMHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Cragum Mmeiio3a. Ilpoiecchl, nmpoucxoasiuMe Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonormueckuit CMmbICT U
3HA4YCHUE MEN03a.

I'amerorenes — mporecc 00pa3oBaHUs TIOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeIe XKene3bl: CEMEHHUKH W Au4HUKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIETOK — TraMmeT (CrepMaTo30uj, SHUIICKIETKa) — CIEePMaTOTeHE3 M OBOTCHES.
OcoOeHHOCTH CTpPOCHMs SULEKIETOK M crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTeHorenes.

NuauBuayanbHoe pas3BuTHe (OHTOTreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHue, racTpyisinus, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHe. THIIbI
NOCTAMOPHOHANIBHOTO PAa3BUTHSA: TMpsiMOE, HempsaMmoe (JinuuHouHOoe). Brusnwue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pazButue 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
pacteHuit», «Jlenenune kieTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsrii nmukin», «Pemmukamus JTHK», «Mutos,
«Mernos», «IIpssmoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIECKONMUTAOIIUX U
4yesoBeKka», «OCHOBHBIE CTaJIU OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOT, MHKpPOIPENapaThl «CriepMaTo30u bl
MJICKOIIUTAIOLIETO», «SHIeKneTka miuekonuTarmero», «KapruoknHes B KIETKax
KOpEIIKa JIyKa», MarHuTHas MOJEb-anIuimKanusa «J/leneHue KiIeTkn», MOJEIb
JIHK, moxens MetadazHoit XpOMOCOMBI.

JlaGopaTropHble M IpaKTHYecKUe padoThI:



Jlaboparopnast pabotra Neo 3. «HaGmromenwe muTo3a B KIETKAX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnasi pabora Ne 4. «l3yueHue CTpOEHHUS TOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reneTuxku. Mcropus pa3Butus reHeTuku. Pons muronorun
U SMOPHOJIOTUM B CTAHOBJICHHM TE€HETHUKH. BKian poccHilCKMX U 3apyOeKHBIX
yu4€HBIX B pa3BUTUE TEHETHUKU. MeTOJbl TEHETHUKU (TUOPUIOIOTHUUECKUH,
IIUTOTCHETUYECKUHM, MOJEKYISIpHO-TeHeTHYeCKuii). (OCHOBHBIE T'€HETUYECKHUE
noHATHs. ['eHeTnueckasi CHMBOJIMKA, UCIIOJb3yeMas B CXEMaX CKpPEIIUBaHUIA.

3aKOHOMEPHOCTH HACIEOBAHUS MPU3HAKOB, YCTaHOBIEHHbIE . MeHenem.
MonorubpuaHoe CckpenBanue. 3aKoH eauHooOpa3usi TUOPUIOB TEPBOTO
nokojeHusi. IIpaBuwiio AgOMUHHMpOBaHUS. 3aKOH PACHICIJICHUS TPU3HAKOB.
I'unoresa ynuctotel raMet. [1oJIHOE ¥ HETOJIHOE IOMUHUPOBAHHUE.

JluruOpuHOe  CKpelIMBaHUE. 3aKOH  HE3aBUCHMOIO  HacJeJIOBaHUS
npu3zHakoB.  lluTroreHernueckue - OCHOBBI  JUTHOPUJIHOTO  CKpEIIMBAHMS.
AHanu3upymoniee ckpemmuBanue. Mcnoinb30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIpEIeTICHUsI TEHOTHUIIa OCOOU.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana mo
CLICTUICHHOMY HacJIeIOBaHWIO TeHOB. HapylieHue cluemyieHus reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enetnka mosia. XpoMOCOMHOE ONpEAENIEHHE 1o0Jia. AYyTOCOMBI M TOJIOBBIE
XpoMocombl. ['omoramerHsle W rereporaMeTrHble oOpraHusmsel. HacienoBanue
IIPU3HAKOB, CLIETUIEHHBIX C I1OJIOM.

N3menunBocTh. Buibl N3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBCHHAS.
Ponmb  cpeapl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAUGUKAITMOHHON M3MEHUYUBOCTH. BapuarimoHHBIN psig ¥ BapuallMOHHAs KpHBasl.
Hopma peakunu npusnaka. KonuyecTBEHHbIE M KauECTBEHHBIE NPU3HAKU U UX
HopMa peakuuu. CBoiicTBa MOIU(DUKAITMOHHONW U3MEHYMBOCTH.

HacnenctBenHasi, WiauM TIeHOTUIIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYMBOCTU. MyTalimoHHast ”3MEeHYMBOCTh. Kiaccudukarus MyTanmii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIC. YacToTa M MPUYMHBI MyTaruii. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTHUECKUX PSIAOB B HaciueACcTBeHHOU n3MenunBocty H. 1. BaBunosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbl T€HETHUKH
YyeJIOBEKA: FreHeaJIOrnUeCKui, OJIM3HEIOBBIN, IIUTOTCHETUYECKU, OMOXUMHYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIIECHUE TEHOTHUIIA:
MMOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, F€HOTUIMUPOBAHKUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananmm3a. HacnencTtBeHHble 3a0o0jeBaHUsS 4YeJIOBEKAa: TI'E€HHBIE OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOW MPEAPACHONOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckne U reHepatuBHble MyTauuu. CTBONOBbIE KiIETKU. [IpuHIUIIBI



3I0pOBOT0O 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTHUKUA U JICUYCHUSI TEHETUUECKUX
O0one3Hel. MenuKo-reHeTH4eCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHUE MEAUIMHCKON
T€HETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00JI€BaHMI YeIOBEKa.

JdeMoHcTpanum:

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

Tabmumpt  u  cxeMbl:  «MOHOTMOpUIHOE  CKpellMBaHUE U  €To
IUTOTCHETUYECKAas OCHOBA», «3aKOH pACIICIUIEHUS M €ro IUTOr€HETHYECKas
OCHOBa», «3aKOH  4YHUCTOTHI  ramer», «JlurubpumHoe  CKpeuMBaHue»,
«llutonornyeckue  OCHOBbI ~ JAWTMOPUAHOTO  CKpeluBaHus»,  «Meho3y,
«B3anmoneiicTBue aiIeNbHBIX TE€HOB», «l['eHeTudeckue KapThl PACTEHUM,
KUBOTHBIX U Ye€JOBEKa», «l'€HeTHKa moJia», «3aKOHOMEPHOCTH HACJIEIOBaHMS,
CLUEIUICHHOTO C moJioMm», «KapuoTumnbl uYemoBeka H KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudukanmoHHas H3MEHYMBOCTHY», «HacnenoBanue pesyc-
dakTopa», «I'eHeTuka rpymni KpoBu», «MyTallmoHHAsT U3BMEHUHUBOCTD.

O6opynoBanue: Mojaenu-anmuIMKanu «MOHOTHOPUIHOE CKpEIIMBaHUE,
«HenonHnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jlpozoduna» (Hopma, MyTaluu
(bOopMBI KPBIIILEB 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.

Jlaboparopnas pabora Ne 6. «M3ydueHue MoaudUKaIIMOHHONW WU3MEHYHUBOCTH,
NOCTPOEHHUE BapUALIMOHHOIO PsiJla U BAPUALTMOHHOW KPUBOW.

JlaGoparopnas pabora No 7. « AHaiM3 MyTaluidi y Apo30(uiabl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

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

Tema 7. Ceneknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa U IpoLEcC. 3apOXkKIACHUE CEJEKIUU U JOMECTUKAIUS.
VYuyenne H. WM. BaBuioBa 0 LEHTpax MOPOUCXOKACHUS UM MHOrooOpasus
KyJbTYpPHBIX pacTeHUH. LIeHTpbl MPOUCXOKIAEHUS JOMAIIHUX XKUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHBIE METO/BI CENEKIIMU. MacCOBBI U MHIUBHIYATbHBIA OTOOPHI B
CEJIEKIIMM pPACTEeHUH U KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOPOICTBEHHOE
ckpemmBaHue — WHOpuAWHT. Ywmcras nuHusA. CKpelmUBaHWE YWUCTHIX JTHHHUH.
I'eTeposuc, unu rudpuaHas cuiia. HepoacTBeHHOE CKpelllUBaHUE — ayTOPUJIMHT.
Otnanénnas ruOpuauzauuss u €€ ycnexu. VCKyccTBEeHHbIM MyTareHes U
MOJy4YEHUE TONUIUIOUAOB. JIOCTMKEHHS CENEeKUMHU PACTCHWH, J>XUBOTHBIX W
MHKPOOPTraHU3MOB.

buorexHonoruss kak oTpacib MNPOU3BOACTBA. ['€HHAash WHXKEHEpUs. Tarbl
co3nanust pexomOuHantHOM JIHK wu TpaHcrennbix opranusmoB. Kietounas
nxeHepusa. Kinetounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHUM.



KiioHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue M 3THdeckue  npodmembl. MO  —  reHeTHdecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[loptpersi: H. W. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmunpl U cxembl: Kapta «lleHTphl NPOUCXOXKIECHUSI W MHOTO00pa3us
KYJIbTYpHBIX pacTeHuin», «Ilopoapl qoMamHuX KUBOTHBIX», «CopTa KYyJbTYpPHBIX
pacteHuity, «Otnanénnas ruopuausanusy, «Padborsl akagemuka M. @. Banosay,
«Ilomummonausi», «OOBEeKTh OuoTexHONOTUN», «KieTouHble KyIbTypel U
KJIOHUpOBaHue», «KKoHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIO0B U KOPHETIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHuii, repoapuit «CeabCKOX03SIHCTBEHHBIC PACTCHUS».

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI U JOCTHXKEHHSI CEJICKIIMM PACTeHHl U
YKMBOTHBIX (Ha CEJICKIIMOHHYO CTAHIIUIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1AOOpaTOPHUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[Ipennoceyiku BO3HUKHOBEHMSI JBOJIONMOHHON TEOPUHU. DBOJIIOIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3>BOTIONMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBunerensctBa H3BoNIONUK. [lajgeoHTONOrMYECKHE: TOCIEIO0BATEIBHOCTD
MOSIBJICHHUSI BUJOB B IMAJCOHTOJOTUYECKON JIETOMUCH, TEpeXOoAHbie (OPMBI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJICTBA W PA3NUUUs HMOPHUOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
PYIMMEHTapHBIE OpPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHW3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX NyTeH y BCEX
OpraHU3MOB.

OpomormonHas Teopuss Y. JlapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOMIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAenEéHHass U3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

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

MukposBosonus. [Tonynsiiusa kak eIMHUIA BUIa U 3BOJIIOLIUH.

JIBrkymue cuibl ((pakTophl) 3BOJIIOIMU BUAOB B MpUpoJe. MyTallMOHHBIN
MpoIleCC M KOMOMHATHMBHAS W3MEHYMBOCTh. [lOmynsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3osiuust U Murparusi.

EcrectBennsiii orO0p — HampaBisiomui  (aktop 3Bojonuud. Dopmbl
€CTEeCTBEHHOr0 0TOOpA.



[IprcnocoONIEeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Botonuu. I[lpumepsl
MPUCHIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UIAHOATANTAIIH.

Bun wu BugmooGpazoBanue. Kputepun Buma. OcCHOBHblE  (OpPMBI
BUJ1000pa3oBaHusl: Teorpauueckoe, 3KOJIOTHYECKOE.

MakposBosonus. DopMbl  3BOJMIOLMM:  (puileTHYeCcKas, JHUBEpreHTHas,
KOHBEpreHTHas, napajuienbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxieHne OT HecleuuaaIu3upOBaHHBIX MpelakoB. IIporpeccupyromas
cnenuanu3anus. AganTUBHAs pajvaliysl.

JdeMoHcTpanum:

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

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiiey, «3apobliiu

NO3BOHOUYHBIX  UBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBl 32
cyliecTBoBaHue», «EcrecTBeHHBIM 0TOOpP», «MHOroodpasue copToB pacTeHUN»,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsuu»,  «MyTarnonHas

U3MEHYUBOCTEY», «Apomopdossl», «amoamantamumy», «OO0mas aereHeparus»,
«/IBmwxkymue cwibl sBomonUNY», «Kapra-cxema Mapimipyta mnytemectBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIpucnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op MJIOOB M ceMsH, Koyuekuus «llpumepbl 3alIMTHBIX TPUCHOCOOJICHUN Yy
KUBOTHBIX», MoJeNb «OCHOBHBIE HAIpPaBJICHUS JBOJIOLUN», 00BEMHAS MOJEIh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mwupa, Koulekiusi «DopMbI COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX M pacTeHuil», ™mojaenp ammukanusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKpompenapaT «/po3oduna» (Hopma, myranuu (GopmMbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

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

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

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMmJie.

JloHay4dHble TPEACTABICHUS O 3apOoKIEHUU Ku3HU. HayuHble rumnoressl
BO3HUKHOBEHHUS KU3HM Ha 3emje: abuoreHe3 W NaHcrnepMus. XUMUYECKas
ABOMIONMS. AOHMOTE€HHBI CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHbie 3Tamnsl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
®opMHUPOBAHUE OCHOBHBIX TPYMI )KUBBIX OPTraHU3MOB.



Paseutre xn3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxen. Apxelickas u
nporepo3oiickas Hpbl.  [lameosoiickas spa u €€ mnepuoibl: KEeMOpPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

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

KaiiHo3oiickass 3pa W €€ Tepuoabpl: NaJICOrC€HOBBIM, HEOrCHOBBIN,
AHTPONIOT€HOBBIM.

XapaKTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMM PACTUTENIBHOIO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
KUBOTHBIX. [losiBIIEHME, pACUBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe OdBOJOIUU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
OPOUCXOKAECHUU YeloBeKa. MeToapl H3ydeHHs aHTponorenesa. CxonacTBa H
pa3nuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuibl  (pakTopbl)  aHTpoOIOreHesa. HacnencrBennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HW,
U3rOTOBJIEHUE OPYIAUN TPY1a, MBILLIJIEHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU ABOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbid, Yenosek npamoxomusamud, YenoBek HeaHAepTanbCKul, YenmoBek
pasymHbIii. Haxonku ucKomaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, OOJAaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIMEOUIHAS
(eBpasmiickasi),  HeErpo-aBCTpallougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3uarcko-amepukaHcKkas).  UepTbl  NPHUCIOCOOJICHHOCTH  MPEeJCTaBUTEINICH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoBeYECKHX pac.
Kpurtuka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl U cxembl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butie
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHMYECKOr0 MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W YEJTOBEKOOOPa3HBIX
o0e3psin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue nmoany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JTIOAN», «HenoBeuecKne paco».

O6opynoBaHue: myispkn - «IIpoucxoxknenue  denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEPTAJIblla, KPOMAaHBOHIIA), CIJIECTKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoxXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M MpaKkTHYecKUe padoThI:



[Ipaktuueckas padora Ne 1. «M3ydyeHne ucCKOmaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIUASIX).

OKcKypeus «IBONIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Oprann3mMbl 4 OKpYysKaIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aeibl SKOJOTuru. MeTo bl HKOJIOTHUECKUX
UCCJEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOrMYEeCKUX
(aKkTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JEWCTBUIO  aOMOTUYECKUX  (PaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuKa YuCIEHHOCTH MOMYJISIUU U €€ peryIsiusi.

JdeMoHcTpanum:

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

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYJISIUU HHPY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonoruiueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padora Ne 2. «I[loacu€r mIOTHOCTH MOMYJIALIMN Pa3HbIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiueBasi). Bunbl-momuHaHTbl. CBs3M B
ouoreHose.

Dkonornyeckne cucteMbl (dkocucTembl). lloHsitue 00 »3KocucTeMe H
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYICHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHUH B IKOCUCTEME.
Tpoduueckue (muieBbie) YpPOBHU HKOCUCTEeMbl. [IWilieBble WEMW U CETH.



OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, MPOAYKIUSA. OKOJIOTMYECKHE
NUpamMuabl: MPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTD, CaMOperyJsinus, pazputue. CyKkieccusl.

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

AHTpOIIOTeHHBIE ~ DKOCUCTEMBIL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznHooOpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouochepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcdepsl Kak
100ambHOM 3KOCUCTEMBI. J[MHaAMUYeCcKoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUUECKHE IUKJIIBI 3JIEMEHTOB (yriepoja,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['o6anbHbIE KOJIOTHYECKHE MPOOJIEMBI.

CocyiiecTBoBaHMe PUPOJIBI u 4yeJI0BEYECTBRa. CoxpaHenue
O6ropa3zHooOpasusi Kak OCHOBa yCToWuuBocTU Ouocdepsl. OCHOBA palMOHATBHOTO
yIOpaBiICHUs TMPUPOAHBIMU pPECypcaMH U WX HCHOJIb30BaHHEe. JloCTHKeHHs
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuanackuid.

Tabnuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmu nuranus», «IKOJOTHUYECKAs] MUPAMHIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JACUCTBUS Ha TNpUpPOAY», «BaxxHeWIMe HCTOYHUKH
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHelIlas COCTaBIIAIOLIAs
ouocdeprr», «DakTopbl Aerpaganun mouBy», «IlapHukoBsiii 3gdhexT», «DaKkToOpsI
PaANOAaKTHBHOTO 3arps3HeHust Oumochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B 6uochepey, «KpyroBopoT azoTa B IpUpOIe».

O6opynoBanue: Mojaenb-ammIuKanus «Tunuaabie OMOIEHO3bI», TepOapwHii
«PactuTtenpHbBIe COOOIECTBAY, KOMUICKIIUN «brorieHo3y, «BpeauTenu BaxkHEHITUX
CEIbCKOXO3IMCTBEHHBIX ~KYJIBTYp», TepOapuu MW KOJJICKIIMA PACTCHUH W
KUBOTHBIX, IMPUHAJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpYyIIaM OJHOr0 BUJA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300paKeHUss OXpaHSAEMbIX BHUIOB
pPacTeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycranaBnMBalOTCA TpeOOBaHUS K pe3yJbTraTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHuUs:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYaAIOIIMMUCI POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPaBIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYUE OSKOJOTHYECKOTO IPaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIETIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS INMpeameTra «buosiorus» IT0CTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHS, PpA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapiieMy IMOKOJICHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorus»
JOJDKHBI OTPa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIUPEHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE Peaanu3alud OCHOBHBIX HANPAaBICHUMN
BOCHHUTATEIBHOM JICATEILHOCTH, B TOM UYHMCJIC B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTh IPaKAAHCKOM TO3UIIMN 00YyJaIOIMIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KCHUE
3aKOHA U PABOMNOPSIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENEsATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

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

TOTOBHOCTb K COTPYAHUYECTBY B HPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IE€SATENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a cBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMU, TMOHMUMAaHUS 3HAYEHUsS OWOJIOTMM B IMO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YeJIOBEKA M COBPEMEHHOTO 00IECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

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

IMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3ICUCTBHS KUBOW MPUPOJIBI U €€ NEHHOCTH;

FOTOBHOCTh K CaMOBBIP@JKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢pusnuyeckoro BocnUTaHUsA, POPMHUPOBAHUSA KYJIbTYPHI 3J10POBbS H
IMOLMOHAJIBHOIO 0JIArONMOJIYYHs:



MOHMMAaHWE W pealu3alus 3J0pOBOTO M 0Oe3omacHOro o0pa3za KU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U IICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI HWHIAUBUAYAJTBHOTO M  KOJJICKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOTOJIs1, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIESITEIHHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIBHO
BBITIOJIHSITH TAKYIO ICSITEIbHOCTD;

UHTEpEC K pa3uuHbIM cepam mpodeccroHanbHON AEATETLHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

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

7) 3KOJIOTUY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKHU II€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYJIbTYpbl: MNPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXaIoIlel Cpeibl;

OCO3HaHHE TJI00aIBHOTO XapakTepa JKOJOTMUYECKHX MpoOJeM W IMyTedl HuX
pEIICHHUS;

CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpPETaeMble TPH H3YYEHUH OHOJIOTHHU
3HAHMSI W YMEHHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
NPUPOIOIIONIb30BAaHUEM  (COONIIOICHHE  TPaBWJI  TOBEICHHUS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, OMOChepHI);

AKTUBHOC HENPUATHE JICMCTBUM, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Ccpelie, YMEHHE NPOrHO3UPOBATH HEOIATONMPHUSTHBIE SKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIM4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MPaKTHKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOUN NEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:



c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHMAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeICcTBa
B3aMMOJICUCTBHS MEXTY JIIOJAbMH U MIO3HAHUS MUPA;

NOHMMaHWe creuuduku OWONOTMM Kak HayKH, OCO3HaHUs €€ poju B
(opMHUpPOBaHUHN PALMOHAIBHOIO HAYYHOTO MBILUICHHS, CO3JaHUU LIEJTOCTHOIO
MpeACTaBlIeHNs 00 OKpY)XalOUIeM MHpE Kak O €AMHCTBE IMPHUPOAIbI, YEJIOBEKa U
oOmecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pElIeHUU NpodiieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOTMHU JJII COBPEMEHHOW LUBUIIM3ALMMU:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHNOCOOHBIX  pelaTh pecypcHble  MpoOJeMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATbHBIX 3KOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTMYECKUX 3HAHMM B LEJIAX
NOBBILIEHUSI OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBHON rpaMOTHOCTU OOydaromuxcs, GopMHUpPyeMOit
IPU U3YYEHUU OMOJIOTHUH;

[OHMMaHUE CYIIHOCTH METOJI0B IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IIOJIy4aeMble 3HaHUS JUIs aHaiau3a u
OOBSICHEHMSI SIBJICHUM OKPY)KAIOILEro MHpa M MPOUCXOAAIIUX B HEM M3MEHEHMH,
yMEHHE JielaTb OOOCHOBAaHHBIE 3aKIIOYEHHMs] HAa OCHOBE Hay4HbIX (PAKTOB MU
MMEIOIINXCS JAHHBIX C 1I€JIbIO MTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
peleHust npoo6JieM B peabHbIX JKU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTb OCYILIECTBISAThH
INPOEKTHYIO U UCCIIEIOBATENbCKYIO JAESTENbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU 10 OHMOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buonorus»
BKIIFOYAIOT: 3HAYUMbIE 11  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHBIE TOHITHS, OTPaKaroIIHe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHUpa U chnenuuduKy METOJIOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SBICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIN (paKT, NPUHLMUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieJOBaHUe,  HAOJIOJICHHe,  WU3MEpPEHHe, OAKCHEPUMEHT U JIPYTHX),
yYHUBEpCaJIbHble ydeOHble JeHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHEIE,



PETYISTUBHBIE), o0ecreynBaoIne (dbopMHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH M  COIMAJIBHOM KOMIETEHIMH OOy4arouuxcs, CHOCOOHOCTb
oOy4arommxcs UCIIOJI30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MUpPOBO33pPEHUYECKME 3HAHMS M  YHUBEpCaJbHble ydeOHble JEHUCTBHUS B
[I03HABATEJILHON U COLIMAJILHOU IPAKTUKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIEro
00pa3oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHBIMH yuyeOHBbIMU NMO3HABATEJIbHBIMHU
AeCTBUAMM:

1) 6a30Bble JJoruvyeckme JAeCcTBHU:

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

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

ONpeNeNsITh UeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJIbTAThI ICSITEIbHOCTH C TTOCTABJIEHHBIMU 1EJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHITHUS 1 00bsICHEHUS! (DaKTOB U SIBICHUM
KUBOU TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXJIEHUs (MHAYKTUBHbIE, JAEIyKTUBHBIE, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTHM M IPOTUBOPEUYUS B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJINPOBATH BHIBOJIbI U 3aKITFOUEHUS;

IPUMEHSATH CXEMHO-MOJIEJIbHBIE cpeacTa A HpeCTaBIICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOILIEHUH B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTax, a
TaKXKe  MPOTHBOPEUYMH  PAa3sHOrO  poJa,  BBIIBIEHHBIX B Pa3lIMYHBIX
MH(POPMALIMOHHBIX UCTOUHHUKAX;

pa3palaThIBaTh IUIaH pEIIEHUs MPOOJIEMBbl ¢ YYETOM aHaIM3a UMEIOIIMXCS
MaTepUaIbHBIX U HEMATepUAIbHBIX PECYPCOB;

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

KOOPAMHUPOBATb U  BBINOJHATH paboOTy B  YCIOBUSIX  pEalbHOrO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIeA0BaATEeIbLCKHE JeHCTBHA:

BJIa/I€Th HABBIKAMHU YYEOHO-UCCIIEN0BATEIBCKON U IPOEKTHON JI€ATEIBHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOsieM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHBIX METOAOB IMO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUABI JIEATEIBHOCTH II0 IOJYYEHHID HOBOIO
3HaHUS, €ro HWHTEepIpeTalry, MpPeoO0pa3oBaHUI0O U TMPUMEHEHHIO B Y4EOHBIX
CUTYaIUsIX, B TOM YHCIIC IPU CO3AaHUH YI€OHBIX M COI[MAIbHBIX TPOEKTOB;



(opMHUpOBaATh HAYUYHBII TUN MBILUIEHUS, BAaJ€Th HAYYHOU TEPMHUHOJIOTHUEMH,
KITFOUEBBIMU TTOHATUSIMHU U METO/IaMH,

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
JESITETFHOCTU U JKU3HEHHBIX CUTYaIINAX;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ pEelIeHUs, HAXOAUTh apryMEHTHhI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH IIeJIEHANIPABICHHBIA MMOUCK IMEPEHOCa CPEJICTB U CIOCOOOB
AecTBUA B TPO(EeCCHOHATBHYIO CPEy;

yMETh TMEPEHOCUTHh 3HAHUS B TIO3HABATENBHYIO M MPAKTUYECKYIO 00JIacTh
KHU3HEICSITCTHHOCTH;

yMEeTb WHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJIEH, MpEAJIaraTb OpPUTHHAIBHBIC MOJXOJbI U PEIICHUS,
CTaBHUThH MPOOJIEMBI U 33/1a49H, TOIYCKAIOINE aTbTEPHATUBHBIC PEIICHHSI.

3) paboTa ¢ unpopMmaumeii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX HHPOpMAIHH (TeKcTe y4eOHOT O
nocoOusi, Hay4YHO-TIOMYJSPHOW JHTEepaType, OMOJIOTHYECKUX CJIOBApAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3axX NaHHbIX, B MHTepHeTe), aHaIM3UPOBAThH
MHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM MPENCTABICHUS, KPUTHUYECKH OIEHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

GbopMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOIbI MPHU TOUCKE U
otbope Omonornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4eOHBIX
3azay;

npuOOpETaTh OMBIT HCIOIB30BAHUA HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MCIIOJIb30BAHUS Pa3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJIbHYIO  (GOpMy  IpeICTaBICHUS
Oouonornyeckoit nHbopMauu (CXeMbl, TpadUKH, TUATPaAMMBbI, TaOIHIIbI, PUCYHKH
H JIPyToe);

UCTOJb30BaTh HAay4yHBIM S3bIK B KauyecTBE CpeAcTBa Ipu pabore ¢
Ouonornyeckoil wuH(OpMaIUEl: TPUMEHSATh XHUMHYECKUE, (Qunyeckue U
MaTeMaTU4YeCKue 3HaKW W CHUMBOJBI, (HOpMyIbl, aO0peBHaTypy, HOMEHKIATYpY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HATJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAHUS M 3alUTHl  WHGOpMAIH,
MH(POPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH.

OByajieHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o01enme:



OCYIIECTBIISITh KOMMYHHUKAIIMKM BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WU JUCKYCCHUHU MO CYIIECTBY OOCY>KJaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3BIBATh CYXKJCHHUSI OTHOCUTEJIHHO BBIMOJTHEHUS MpeasiaraeMou
3a/1a4uM, YYUTHIBATh MHTEPECHI U COIVIACOBAHHOCThH MO3UILIMKI JIPYTHX YYaCTHUKOB
auanora Win JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHUS, MOHUMAaTh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHTYAIlUi,
YMETh CMSTYATh KOH(PJIUKTBI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS M B3aUMOJCHUCTBUS, MOHUMATh
HaAMEPEHUsI IPYTUX JIIO/ICH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme GOpMyTHUpPOBATH CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHas 1esITeJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYyIbHOU
paboTHI MPHU pelIeHn OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMCHCHHS TPYNIOBBIX (POPM B3aUMOJICHCTBHS NIPHU PEIICHUN yUeOHOM 3a1a4H;

BBIOMpATh TEMAaTHKy M METOJIbI COBMECTHBIX JEHCTBUH C Y4YETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJUICKTHURA,;

NPUHUMATh IEJIM  COBMECTHOW  JCATCIBHOCTH, OPraHHW30BBIBATH W
KOOPJMHUPOBATh JCHCTBHS 1O €€ JOCTHUKEHUIO: COCTaBIATH IUTaH JACHCTBUH,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOCKTHI, OIEHWBATh HACH C TIO3UIIMH HOBHU3HHBI,
OPUTHHAJILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATErHYECKOe TIOBEJCHHE B Pa3TUYHBIX
CUTYAITUSX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITh MHUITUATHBHBIM.

OBJjiajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JeHCTBUSIMU:

1) camoopranusanus:

UCITOJIB30BaTh OWOJOTHYECKUE 3HAHWUS [IJI1 BBISBICHHUS TIIpoOJieM W WX
peleHns B )KU3HCHHBIX U YYeOHBIX CUTYAIUSX;

BBHIOMpATh HA OCHOBE OWMOJIOTMYECKUX 3HAHHMKM IIeJIeBbIE W CMBICIIOBBIC
YCTAHOBKH B CBOMX JICHCTBHUSIX W MOCTYIIKaX IO OTHOIICHHUIO K KUBOW IIPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHNX;

CaMOCTOSITEILHO OCYIIECTBIIATh IMO3HABATEIBHYIO JIESITCIBHOCTD, BBISBISATH
MpoOIeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
NEATCIILHOCTH 1 KU3HECHHBIX CUTYaITUsX;

CaMOCTOSITEILHO COCTABJISITh TUIAH  PEHICHUS TPOOJEeMBI ¢ y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHI;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHHIA,



JIeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTb
3a pelICHHUE,

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOH DSPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYyJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJa/J€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMH  Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTYallud, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO NPUHUMATh PELIEHUS N0 HUX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH aHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE Ce0NA M IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPH aHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnble pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT CIIeM(PUUIECKHE ISl y4eOHOTO npeameTa «bruoorusy»
Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUN MO OCBOCHWIO, UHTEPIPETALIMH U
npeoOpa3oBaHUIO 3HAHUN, BUBI JEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWUW B PA3JMYHBIX yUYEOHBIX CHUTyaIUsAX, a TAKKE B PEaTbHBIX
KU3HEHHBIX CHUTYallMsiX, CBSI3aHHBIX ¢ Ouosorweil. B mporpamme mnpenMeTHbIe
PE3YNBTATHI IPEICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsA ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOMKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTHMH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBCHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPAMOTHOCTHU Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKpbIBaTh COJAEpKaHUE OMOJIOTMYECKHX TEPMUHOB W TOHSATHM:
KWU3Hb, KJIETKA, OpPraHu3M, MeTabonu3M (O0OMEH BEIIeCTB M IpeBpallecHUe
SHEPIuM), TOMEOCTa3 (CaMOPEryJIALMs), YPOBHEBAS] OPraHU3alMsl KUBBIX CHUCTEM,



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

YMEHHE Wu3JaraTb OHOJOTUYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, ILEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHBbIX pacTteHuid H. M. BaBuiioBa), onpenensiTe TpaHUIIbI
WX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yYMEHHE BIAJETh METOAAMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHUM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOITYYCHHBIX
pPEe3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

yYMEHHUE BBIICISTh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoIecCOB: 0OMEHa BEUIECTB M MPEBpAIllCHUs] YHEPTrUu B KiETKe, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MMHTO03a, Meio3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHHs, WHAMUBUAYAJbHOTO pPa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh MOJIYYECHHbIE 3HAHUS ISl OOBSICHCHHS] OMOJIOTHYECKHUX
IPOLIECCOB WM SBJICHUM, JJISI MIPUHATUS NMPAKTHUYECKUX PEIICHH B MOBCEIHEBHOM
KU3HU C LEeJIpl0 oOecreueHus O€30MacHOCTH CBOEro 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFO/ICH, COOMI0OIEHUSI HOPM IPAMOTHOTO TMOBEICHUS B OKpYKaroIIei
OPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHOMN ouosoruu U OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHUE pelaTh JJIEMEHTApHbIE TE€HETUYECKHE 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CILEIJICHHOE HAacle0BaHUEe, COCTaBJISTh CXEMBbI
MOHOTHOPUTHOTO CKpEUIMBAHUS I TPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBIMIOJHATh J1a0OpAaTOpHBIE W MpakTUYeCKue padoThl, COOII0IATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0PaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJOTUYECKOTO  COJEP)KaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MAacCOBOW MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
Marepualbl), 3TUYECKUE aCMEeKThl COBPEMEHHBIX HCCIEJOBAHUW B OHOJIOTHH,
MeJIUIIHE, OMOTEXHOJIOTUH;

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

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAXKATh:



c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (POPMHpPOBAHMH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUU, (PYHKIUOHAIBHOU
IPAaMOTHOCTHU Ye€JI0BEKa JIJIS PEIICHUs] )KU3HECHHBIX 33]1a4;

YMEHUE PAaCKphIBaTh COAEPKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHN:
BU/I, TIOMYJISLNSI, TeHODOH, PBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPHI) SBOJIOINUH,
MPUCTIIOCOOJIEHHOCTh OPraHW3MOB, BHUI000pa30BaHUE, 3KOJOTHYECKHE (AKTOPHI,
OKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBI, pPEAYLEHThbl, I1eNU MHUTAHUS,
9KOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUHU (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUH H
nyteit sBomonuu A. H. CesepiioBa, yuenust o 6uochepe B. WM. 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 TMPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMHU, OOBSICHEHHUE TIOJYyUYCHHBIX
PEe3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHN, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BBIBOJBI HA OCHOBAHUU IMTOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OUOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALHUA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyIECHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M IIOTOKA JHEPrUM B HSKOCUCTEMAX, AHTPOIOTE€HHBIX H3MEHEHUW B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXMMHUYECKHUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUA I OOBSCHEHUS OMOIOTHYECKUX
MIPOLIECCOB U SIBIICHUM, ISl NMIPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LEeIbl0 oOecredeHuss Oe30MacHOCTH CBOETro 370pOBbSl M 3/10POBbS
OKPYXAIOIIUX JIFOICH, COOMI0/IEHNS HOPM TPaAaMOTHOTO MOBEICHUS B OKPY>KAIOIICH
MPUPOAHON Cpele, MOHMMAaHUE HEOOXOJUMOCTH HWCIOIB30BAHMS TOCTHKCHHM
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOIOII0Ib30BAHUS;

yYMEHHE pemiaTh dJeMEHTapHbIE OMOJIOTHYECKUE 3a]]aul, COCTABISITh CXEMBI
MepeHOCca BEIIECTB U IHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUs);

YMEHHUE BBIMIOJNHATh J1aOOpaTOpHBIE W MpaKTUYECKue padoThl, COOII0JAThH
nmpaBwmiIa mpu padboTe ¢ yueOHBIM U Ja00pPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHWsA, BKIIOUYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAcCOBOM MH(MOpPMAILINK, HAYYHO-TOMYJISIPHBIC



Marepualbl),  paccMaTpuBaTh  TJIOOAJTBHBIE  DKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULUIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IUCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ass OMONOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me PAsACIon W TeM Beero Konrpoabubie | IlpakTuueckue f)lép;g)cﬂ)ll::;lgbﬂme
padoTsbI padoThI pecypebi
! Briosorms K3 Fayxa 2 0.5 oo 410292
2 JKuBbIe CHCTEMBI M KX OpraHu3anus 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
4 KuzHenesaTenbHOCTh KIIETKU 6 E;ﬁ?;ﬂ?f:;;gg}é 41c292
5 PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD 3 15 bu6mmoreka [IOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE Bpemst 1 Eubmrorexa OK
https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4




11 KVIACC

KoauyecTBO yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3aeioB U TeM udpoBbIe
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1ipp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypebi
bubmmoreka [{OK
1 IBOMOIMOHHA GHONOrHS 9 I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpy>KaroImias cpeaa 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps-//m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 Peseperoce Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
T
u/n eMa ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3ydeHHS | 0GPA30BATENbHBIE
padoTsI padoThI pecypebi
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[Tpaktrueckast padota Ne 1
2 <<I/IpCHOJIB3OBaH£e Pa3IUYHBIX 1 0.5 bubmorexa IJOK
https://m.edsoo.ru/863e6122
METOJIOB TPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubmuorexa [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XuMu4ecKui cocTaB KieTku. Boja u 1 bubmuorexa [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 hitps://m.eds0o.ru/86366b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnnoreka [IOK
KaTaJIuTUYECKON aKTUBHOCTU ) https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPE aMHJIa3blI
WJIM KaTallasbl)»
bubmuorexka [JOK
7 YrueBoapL. Jlut st 1 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hyxnennostie kucioTsl. AT® 1 https://m.edsoo.ru/863e6d5c
9 Hcropus n MmeTosl N3ydeHus 1 bubnuoreka [IOK

kinetku. Kinerounas TCOpHUA

https://m.edsoo.ru/863e6e88




Knetka kak 1iejoctHas »xuBas

10
cucrema
Crpoenune 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpETapaTax u ux
OTIMCAHUE
bubmmoreka [{OK
12 OOmMeH BelecTB Wik METaboIu3M hitps-/m.edsoo.ra/863e766¢
bu6moreka [IOK
13 PorocumTes. XemocuuTes https://m.edsoo.ru/863e7c98
. bu6moreka [IOK
14 duepreriieckmii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KISTKU. [{enenue
.M . JIab
15 KJ;;:;I;I: No gi?}gla6;mog?{?ep 3?/1;”{[033 B 0.5 bubmorexa HOK
p - A ’ https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOITpENapaTax»
16 buocunres 6enka. Peakims bubnuorexka [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancisms — Gnocwites benka https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl xU3HH — bubnunoreka [JOK
BUPYCBI https://m.edso0.ru/863e7540
bubnuoreka [JOK
19 Dopmbl pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Meto3 https://m.edsoo.ru/863e7f4a
71 OO6pazoBaHue U pa3BUTHE MOJIOBBIX 0.5 bubnmnoreka [JOK

KJ1eTOK. OII010TBOPEHHE.

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




Jlaboparopuas pabota Ne 4
«I/ISyLICHI/Ie CTPOCHHA IMOJIOBBIX
KJICTOK Ha 'OTOBBIX

MHKpOIIpenapaTax»
2 WNHuBunyansHOE pa3BUTHE bubnuorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
73 'eneTnka — Hayka o bubnuoreka [JOK
HaCJIEICTBEHHOCTH U U3MEHUYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HaCJICIOBAHMS
24 bi§ I/I3HaK011: Momnoru6o I/I);Hoe Bubmiorexa IJOK
P ' P https://m.eds00.ru/863¢8878
CKpEIIUBaHNE
UTHOPHIHOE CKpEIIMBAaHNUE. 3aKOH
25 EeaaBHI():Hioro HapénneI OBaHUS bubmorexa LJOK
2 https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrerieHHOE HacJIeJOBaHNE
npusHakoB. JlabopaTtopHas pabora
No 5 «M3yuyenue pe3yabpTaToB bubnuoreka [IOK
26 0.5
MOHOTHOPHTHOTO ¥ TUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpeNIuBaHus y Ap030(HIIbl Ha
TOTOBBIX MUKPOITpENapaTax»
I'eneTuka nona. HaciaemoBanue bubnuorexka [JOK
27
NIPU3HAKOB, CLEIUIEHHBIX C MMOJIOM https://m.eds0o.ru/863e8c60
H3menunBocth. HenacnencrBennas
M3MEHYUBOCTh. JJabopaTtopHas
pabota Ne 6. Nzyuenue bubnuoreka [IOK
28 o 0.5
MOIU(DUKAITMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUALIMOHHOIO psifa 1
BapHalMOHHOW KPUBON»
HacnencrBenHast "3MEHYHMBOCTb.
JIaGopatopHas padota Ne 7. bu6nuoreka [IOK
29 o 0.5
«AHanm3 MyTanuil y 1po3o¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIPENapaTax»
30 I'eneTuka uenoreka bubmuoreka [JOK




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

PesepBHeiit ypok. O600IICHME 10

31 teme «HacnenctBeHHOCTh U 1
W3MEHYHBOCTh OPraHU3MOBY
32 Cenekius Kak HayKa U IIpoLecc 1 bubmmorexa [JOK
https://m.edsoo.ru/863e9214
33 MeTo bl M TOCTHXKEHUS CETIeKITUT 1 bubmmoreka [{OK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHonorus kak oTpacib 1 bubnuoreka [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
T
u/n eMa ypokKa Beero KO;TpOJIbHBIe HpﬁaKanecmle WiyueHHS | 0GPa30BATENbHBIE
padoTsI padoThbI pecypebi
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
> Hcropus pasBuTHs NpecTaBICHUN 1 bubnuorexa [JOK
00 9BOJIOLINH https://m.eds00.ru/863e9570
bubmmoreka [IOK
3 MukpossoziomH I https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
eIMHUIA BUJIA U DBOJIIOIUH.
bu6moreka [IOK
4 Jlabopatopra pabora Ne 1 I 0-5 https://m.edsoo.ru/863e99¢c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC 1 bubnuoreka [IOK
(haKTOpBI) SBOTIOLUN https://m.edsoo.ru/863e9da4
N bubnuoreka [JOK
6 EctectBennslit oT00p 1 ero Gpopmbl 1 hitps://m.edsoo.ru/863e9ed0
Pe3ynbratel sBoIOIUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Onucanue ) https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hamnpasnenus u nyru 1 bubnuoreka [IOK
MAaKpO3BOIIOLUH https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOIIIOLIMN 1
10 Hcropus xu3Hu Ha 3emiie 1 METOAbI 1

e€ u3y4yeHus




11 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
PazButue xxu3HM Ha 3emMIie 1o 3pam U bubnuorexa [JOK
12
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIlbl 3BOJTIOLUU
PacTUTEIBHOIO U KUBOTHOTO MUDA.
[IpaxTnueckas padora Ne 1 bubnuorexa [JOK
13 0.5
«M3yyeHune UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKIIHSIX»
CoBpemeHHas cuctema bubnuorexa [JOK
14
OpPraHU4eCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) bubmorexa [JOK
1 p https://m.edsoo.ru/863eac2c
16 JiBukymmue cuibl (hakTopsl) bubnuoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLHUH
YeJIoBeKa
18 YenoBeueckue pachkl U IPUPOIHBIE bubnuoreka [IOK
aJlanTaly 4eJIOBEKa https://m.edsoo.ru/863eaea2
Peseprubiit ypok. O60011eHUE IO
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3eMJIe»
20 OKoJI0rus KaKk HayKa
Cpenbl 00UTaHUS U DKOJIOTHYECKUE bu6mmoreka [JOK
21
(hakTophI https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JIaGopatopHas pabota Ne 3.
2 «Mopdoonoruueckue 0COOEHHOCTH 0.5 bubnuoreka [IOK

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

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




pa3BUTHE YEPEHKOB KOJIEYyCa

bubmuoreka [JOK
23 buommieckue paxropu: ! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «Iloacd€T mIoTHOCTH 1 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»
75 CooOmiecTBa OpraHu3MoB — | bubnnorexa [JOK
O1OoIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI 1 bubmuorexa [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTEIN YKOCHCTEMEL.
27 DKOJIOTUYECKHE MUPAMUIbI. 1 bubmorexa IJOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. Cykiieccust
28 [TpupoiHbIE SKOCHCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rimobanpHas 1 bubnuoreka [IOK
JKOCHCTEMA 3eMJIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
o6uochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emin 1
33 CocyiiecTBOBaHUE TPUPOJIBI U 1 bubnuorexa [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O60011IEHIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKHE 1
CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMBbI CPETHEr0 001Iero 06pa3oBaHMsA

CdopmupoBaHHOCTh 3HAHUW O MECTE W POJM OHOJIOTMH B CHUCTEME
Hay4YHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa ISl pPelIeHUs
YKU3HEHHBIX 3a/1a4

YMeHHne packpbiBaTh COJACpKAHWE OHUOJOTHYECKUX TEPMHUHOB U
TIOHSATHMN: KU3Hb, KJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUEe HHEPruM), TOMEOcTa3 (caMOperyysinus), YpOBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CAaMOBOCIPOU3BEIACHHUE (PEMpPOIyKITHS),
HAaCJIEACTBEHHOCTh, N3MEHUYHUBOCTD, POCT U PA3BUTHE

YMeHnue uznarate OMOJIOrHYEcKUe TEOpuH (KJIETOUHasi, XpOMOCOMHas,
MyTtauuoHHas), 3akonsl (I. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaXx MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensiTe TpaHUIIBI UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHne BiaeTh METOJaMH HAYYHOTO TIO3HaHUS B OHOJOTHH
(HaOmoIeHWEe W OIMMCAHHWE KUBBIX CHUCTEM, IPOIECCOB W SBIICHU;
OpraHu3aisi ¢ TPOBEJACHHE OHOJOTUYECKOTO  AKCIIEPUMEHTA,
BBIJIBIDKEHHWE  THIIOTE3bl;  BBISIBJICHWE  3aBUCHUMOCTH  MEXIY
UCCIICTYEMbIMU BEJIUYMHAMH, OOBSICHEHHE IMOJTYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHATHHA, TEOPUM W 3aKOHOB, YMCHHUE
JIEJIaTh BBIBOJIBI HA OCHOBAHHH ITOJYYCHHBIX PE3YIHTATOB)

YMeHHe BBIICNATh CYIIECTBCHHBIC TPU3HAKA BHUPYCOB, KIETOK
NPOKAapHOT W JYKapUOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTHM  TIPOIIECCOB  OOMEHa  BEIIECTB H
NpeBpalieHs] dHEPrul B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO U
SHEPreTUYEeCKOT0  OOMEHa,  XEMOCHHTE3a, MHUTO3a,  Meiio3a,
OIUIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS,  WHIUBUAYAIBLHOTO  Pa3BUTHS
opranu3ma (OHTOTCHE3)

YMeHue OpUMEHSTh TONy4YeHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX TMPOILIECCOB U SBICHUM, A MPUHATHS MPAKTHYECKUX
pelleHnii B MOBCEIHEBHOMN KU3HU B LIEJSAX 0OecreyeHus: 6e30MacHOCTH
CBOET0 37I0POBbBS U 37J0POBBS OKPYKAIOIIUX JFOJIEH, COONIOIEHUST HOPM
rPaMOTHOTO  TOBEJIEHHUS B OKPYKAWOIIEH MNPUPOJHOU  Cpele;
MOHUMaHUE HE0O0X0IMMOCTH HCIIOJIb30BAHUS JOCTHKEHHI
COBPEMEHHOW OHONOTMM ¥ OHOTEXHOJOTHH [UIS palloOHATbHOTO
MIPUPOIOTIOJIb30BAHUS

YMmenue peuiath JJICMCHTAPHBIC T'CHCTUYCCKUC 3aladud Ha MOHO- U
I[I/IFI/I6pI/I,Z[HOe CKpCIIMBAHUC, CHCIINICHHOC HACJIICAOBAHUC; COCTABJIATH




CXCMBI MOHOFI/I6pI/II[HOI‘O CKpCHIUBaHUA JUIA npeacKa3zanusa
HaCJICOAOBaHUWs ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OpaTOpHBIE H  MpPaKTHYECKUEe paboThI,
coOmonare mnpaBuiaa npu pabore ¢ y4yeOHBIM U Ja0OpPATOPHBIM
000pyI0BaHUEM

YMeHHne KpUTHYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(DOPMAIUIO
OMOJIOTUYECKOTO COAEPKAaHUS, BKIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHUS
U3 pa3nuuHblX UcTOYHUKOB (CMMU, Hay4yHO-NONyJIsipHBIE MaTepUabl);
9TUYECKHUE AaCIHEeKThl COBPEMEHHBIX MCCIENI0BAaHUN B OHOJIOrUH,
MeIUIHE, OMOTEXHOJIOT U
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YMmeHue co3aaBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOLIEHMS,
000011as1 6MOJIOTUUECKYI0 HHPOPMAIUIO U3 HECKOJIbKUX MCTOYHHKOB,
IPaMOTHO MCIOJIh30BATh MOHSATHIHBINA anmapar OHOJIOTHH

11 KJIACC

Kox
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

CdopMHUpPOBAHHOCTh 3HAHUM O MECTE M PO OHUOJIOTHH B CHUCTEME
Hay4yHOTO 3HAHUS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa U HaydHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUMCKMX M 3apyOeKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE
O6uosnoruy; (QYHKIMOHAIBLHON TPAMOTHOCTH YeNOBEKa JUIsl pelieHUs
YKU3HEHHBIX 3a7a4

YMeHHe pacKphIBaTh COJIEpKAHHE OWOJIOTUYECKAX TEPMHHOB U
TIOHATHUI: BUJ, TOMYJSALHUsS, TeHO(OH, SBOJIONHUS, TBYKYIIUEC CHIIBI
(dakTopsI) IBOJIIOIINH, MIPUCTIOCOOJICHHOCTD OPraHu3MOB,
BU000pa3oBaHue, IKOJIOTHYECKUE (baxTopsl, IKOCHCTEMA,
IPOTYLICHTHI, KOHCYMEHTBHI, PEIyICHTHI, Henu  MUTaHWUA,
9KOJIOTHYECKasi MUpaMuaa, OuoreoreHo3, buocdepa

YMeHne uznarath OMOJIOTHYECKUE TEOPHH (DBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpPHUS  DBOJIIOLMHU),  3aKOHBI U
3aKOHOMEpHOCTH (3apojbimeBoro cxonucrBa K.M. bapa, uepenoBanus
TJIaBHBIX HampaBlieHui u myreit sBomronuu A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnaackoro), ompeneiasTh  T'PaHUIBl KX
IPUMEHUMOCTH K )KHBBIM CHCTEMaM

YMeHue BIaJeTb METOHdaMU HAay4YHOI'0O TIO3HAHHUA B ouoa0THHI
(Ha6J'IIOI[eHI/Ie U ONHCAHUC KXUBBIX CHUCTCM, IHNPOLCCCOB H HBJ'ICHI/II\/’I;
opraHu3sanusa u MMpOBECACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHC TUIIOTE3hI; BBISIBJICHUC 3aBUCUMOCTH MCKIAY
HCCICAYEMBIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC
ACJIaTh BIBOABI HA OCHOBAHUH IOJTYUCHHBIX pe3y.l'[]':>TaTOB)

YMmenue BBIACIIATDH CYHICCTBCHHBIC IMPU3HAKN CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB: BU0B, HOHYHHHHﬁ, MMPOAYLICHTOB,
KOHCYMCHTOB, PEAYLICHTOB, ouor COIICHO30B n OKOCHCTCM,




0COOCHHOCTH IPOLIECCOB HACJICICTBEHHOMN U3MEHYHUBOCTH,
€CTECTBEHHOTO  OTOOpa, BHUA000PA30BaHMs, MPUCTIOCOOICHHOCTH
OpPraHu3MOB, JI€HCTBHUA HKOJIOTUYECKUX (PAaKTOpPOB Ha OpPraHU3MBI,
MePeHOCca BEUICCTB U MOTOKA SHEPTHU B SKOCUCTEMaX, aHTPOIIOTCHHBIX
U3MCHCHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYIrOBOPOTa BEILICCTB U
OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMenue IIPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIs 00BsICHEHUS
OMOJIOTHYECKHUX mMpouecCoB U SIBJIGHI/IIZ, AJId TIPUHATHUA TPAKTUUCCKUX
pelIeHN B IOBCETHEBHOW KHU3HH B LEJsIX oOecrieueHns 0€30macHOCTH
CBOETO 3/I0OPOBBS U 3[I0POBbS OKPYKAIOIIMX JIFOJCH, COOTI0IEHUS HOPM
rpaMOTHOTO TMOBEJAEHUS B  OKPYKAIOWIEW NPUPOJHOU  Cpele;
IIOHUMAaHHuEC HCO6XOJII/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/H\/JI
COBPEMEHHOM OMOJIOTUH JJIS1 PALIMOHAILHOTO IPUPOJIOTIOIb30BaAHUS

VYMeHue pemaTts 3IEeMEHTapHble OMOJOTMYECKHE 3aJadM, COCTABIATH
CXEMBbI MIEpEeHOCa BEIIECTB M SHEPTUHU B IKOcUcTeMax (L[eMH MUTAHUs)

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPaKTUYECKUE paboThI,
coOnroAaTh mpaBwia Opu paboTe ¢ y4eOHBIM U JabOpPaTOPHBIM
000pyTI0BaHHEM

YMeHue KpUTHYECKH OLEHUBATh U WHTEPIPETHUPOBaTH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEp>KaHusl, BKITIOYAIOLYIO TICEBIOHAYYHbIE 3HAHUS
13 pa3nuyuHbIX UcToyHNKOoB (CMMU, HaydHO-ONyJsipHBIE MaTepUabl);
paccMmaTpuBath rJ100aIbHbIE HKOJIOTUYECKHE po0OIeMbl
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOMIEHHWIO K HUM COOCTBEHHYIO
MTO3ULIUIO
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YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1as 6MosIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,
I'PaMOTHO MCIOJIh30BATh MOHSATHIHBINA anmapar OHOJIOTHH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

buonorus kak Hayka

1.1

buomoruss — Hayka o kuBOM mpupone. Ponp Ouonormm B (opMUpOBaHHUU
COBPEMEHHOM HayuyHOU KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Meroapl MO3HAHUS KUBOW TPHUPOIBI (HAOIIOACHUE, HKCIIEPUMEHT, OTHMCAHUE,
W3MEpeHue, Kiaccuukanus, MOJETUPOBaHUE, CTaTHCTHYEecKas o0paboTka
JTAHHBIX)

JKuBBIe cucTeMBI 1 HX opraHusanus

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT usydeHus: Ouosoruu. CBoiicTBa
OMOCHCTEM M UX pa3HOOOpasme

2.2

YpoBHUM oOpraHumzanuu OUOCHCTEM: MOJEKYISIPHO-T€HETHUYECKUN, KIIETOYHBIMH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIH

XHWMHUYECKUI COCTAB U CTPOEHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DIIEMEHTBhI: MaKpOJIEMEHTHI,
MHUKpOd3JIeMEHThl. Boma wu  MuHepanbHble BemiectBa. @OYHKIHUM BOIBI H
MHHEPaJIbHBIX BemecTB B KieTke. [Topaepxanne ocMoTrnueckoro OagaHca
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benku. CoctaB m cTpoeHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCJIKOB.
He3ameHnMble M 3aMEHHMMbIE AMHHOKHUCIOTBL. AMHWHOKHMCIIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl O€IKOBOM MOJIEKYINbI (MIEpBUYHAS, BTOPUYHAs, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomormueckue
(dbyHKIMHA OEITKOB.

®epMeHThl — Ouosoruueckue kartanuzaropbl. CTpoeHHue (QepMeHTa: aKTHBHbIN
HeHTp, cyoctpaTtHas crneuuduunoctb. Kodepmentsl. Burtamunsl. OTnuyus
(hepMEeHTOB OT HEOPraHMYECKHUX KaTaJIU3aTOPOB

3.3

VYrneBoasl: MOHOcaxapuabl (TIOKO3a, prudo3a U ae30Kcuprb03a), AucaxapHibl
(caxapoza, 5akTro3a) W MoJMcaxapuibl (Kpaxmall, TJIMKOTEH, IIeJUII0JI03a).
buonoruueckue GpyHKIIUN yTriIeBOIOB.

Jlunuapl:  TpUrAMIEepuabl,  crepounsl,  dochomunuasl.  ['uapodunbHO-
ruapodoOHbie cBoiicTBa. buonoruueckue ¢yHkiuu nunuaoB. CpaBHeHHE
yIJI€BOJIOB, OEIKOB U TUMUAOB KaK HCTOYHHUKOB SHEPTUU
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Hyxneunossie kucnotel: JJHK nu PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX
kucior. Crpoenne u ¢ynkinuun JAHK. Ctpoenne u ¢dynkuuu PHK. ATO:
CTpO€HHUE U (PYHKLIUHU

3.5

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

3.6

Krnetka kak nenoctHas xkuBas cucrema. OOIMe MPU3HAKU KIIETOK: 3aMKHYyTas
HapyxHas MmemOpana, moiekynsl JIHK kak reHernueckuit ammapar, cuctema
cuHTe3a Oelka

3.7

Tumb! KJIETOK: dyKaprHOTHYeCKas U mpokapuoTndeckas. OCOOEHHOCTU CTPOEHUS
npoKapuoTHuecko  kieTku. KierouHas crenka Oakrepuil. CrpoeHue
9YKapHOTH4eCKON KieTKu. OCHOBHBIE OTJIMYMS PACTUTENBHOW, >KUBOTHOM H
I'pUOHOM KIIETKU




3.8

[loBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKA, IJIMKOKAJIMKC, HX
¢bynkuun. [lnazmarndeckas MemOpana, e€ cBoiicTBa U GpyHkImu. L{uTomiazma u eé
opradouipl. OHOMEMOpaHHbIE OpPraHOWABI KJIETKH: SHAOIUIa3MaTHUeCKasl CeTh
(BIIC), ammapar ['onbmku, auzocomsl. IloayaBTOHOMHBIE OpraHoWIbl KIIETKU:
MUTOXOHJIpUH, TUIaCTUABL [IpoMCXOKIeHWe MHUTOXOHAPUN W IUIACTHI. Bup
iactug. HememOpaHHbIE OpraHOHMIBI KIETKH: PHOOCOMBI, KIICTOUHBIA IEHTD,
PECHUYKH, KT'yTUKU. DYHKIMH OPraHOMIOB KJIETKU. BrirtoueHus
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SAnpo — perynsaTopHblii LEeHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIuiadMa, XpoMaTuH, SJPbIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BELIECTB B KIIETKE

)KI/I?.HG)IG?ITGJ'H)HOCTB KIICTKHN

4.1

OO6men BemiecTB, UM MeTa0OIM3M. AcCUMUIALUS (IUIACTUYECKUl OOMEH) U
JTUCCUMUIISALINS (PHEPTETHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
Merabonu3Ma. Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHslid. Ponb
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALIEHUH SHEPTUU B KIETKE

4.2

®dotocunrte3. CBeroBas u TeMHOBas (as3wl poTtocuHTe3a. Peakunn porocuuTesa.
OddexTuBHOCTL (PoTOCHMHTE3a. 3HAYeHUE (POTOCHHTE3A IS KU3HU Ha 3emile.
Bmustaue ycnoBuit  cpeapl Ha (GOTOCHHTE3 H  CIOCOOBI  TOBBIMIEHUS €TO
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUI.

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

4.3

DOHepreTudeckuii oOMeH B KieTKe. PacimeruieHne BeEMIECTB, BBIJCICHUE U
AKKyMYJIUPOBaHUE OHHEPrUM B KIETKE. OTalbl DJHEPrEeTHYECKOr0 OOMEHa.
I'mukonus. bpoxenne m ero Buabl. KHCIOpogHOE OKUCIEHHWE, WM KIETOYHOE
neixanue. DPGEeKTUBHOCTh YPHEPTETUIECKOTO 0OMEHa

4.4

Peakiiun matpuunoro cunrtesa. ['enernueckas nabopmarnus u JJHK. Peanuzamms
reHeTH4YecKorn uHpopMaruu B KiIeTke. ['eHeTHueckwil KOJ W €ro CBOWCTBA.
Tpanckpunius — marpudnblii cuaTe3 PHK. Tpancmsaumst — 6uocunTes Oenka.
KomupoBanue amunokucnot. Poss pubocom B 6rocunTe3e Henka

4.5

Hexnerounsie dopmbl Ku3HH — BHUPYCHL. Mctopuss oTkpeiTHs BupycoB (/.M.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U JKU3HENEATEIbHOCTH BHUPYCOB.
baktepuodaru. bone3sHu pacTeHuid, >KUBOTHBIX U 4YEJIOBEKa, BBI3bIBAEMBIE
Bupycamu. Bupyc nmmyHnoaeduiuta yenopeka (BHUY) — Bo3oymurens CITM/Ia.
[Ipodunaktrka pacnpocTpaHeHUS] BUPYCHBIX 3a00JI€BaHHIA

PasmHoxeHne u HHAWBUYAJIIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knetounslii 1ukn, wiv KU3HEHHBIM 1MWK KIeTku. MHTepdasza u MUTO3.
[Ipouecchl, mpoTekatomue B uHTepdaze. Permkanus — peakuuss MaTpUIHOTO
cunteda JIHK. Crpoenue xpomocom. XpoMOCOMHBIH HAbOp — KapUOTHIL.
JIMIUIONAHBIE M TalUIOUJHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMaTHIBI.
[uronornyecknue OCHOBBI Pa3MHOXKEHUA W HWHAMBUAYAJbHOTO Pa3BUTUS
OpraHU3MOB.

Henenne kinerkm — murto3. Craguum mMurtosa. [Ipouecchl, mpoucxopsiine Ha
pa3HbIX CTAIUAX MUTO3a. BHOJIOTHYECKHi1 CMBICII MUTO3a

5.2

@®opMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrosoe U mojioBoe. Buuel Oecrnosoro
pPa3MHOXKEHHS: JIeJICHHE HAJBOE, IMOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
ciopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIOHUPOBAHUE OPraHU3MOB, €70 3HAUEHHUE /ISl CEJIEKLIUU

5.3

IlonoBoe PAa3MHOKCHHUEC, CT'0 OTJIMYUA OT 0ecroIoro.




Meito3. Craguu wmeito3a. Ilpouecchl, mpoucxoisdniue Ha CTaausix Meiosa.
[ToBenenne xpomocoM B Mero3e. KpoccuHroBep. bHOIOrMYECKHd CMBICT U
3Ha4YCHHUE MEN03a

5.4

I'amerorenes3 — mpouecc 00pa3oBaHMs MOJIOBBIX KIETOK Y XKUBOTHBIX. [losioBBIE
KCJIE3bl: CCMCHHUKU U SAWMYHUKU. O6pa303aHHe M Pa3BHUTHC IIOJIOBBIX KIICTOK —
rameT (crepmMaro3ou, AuleKiIeTka) — crepMmaToreHe3 u ooreHe3. OcoOeHHOCTH
CTpOEHHMSI SHIEKIETOK U criepMaTo3onoB. Omiogorsopenue. [laprenorenes

5.5

WnpuBuayansHoe — pa3Butue  (OHTOreHe3).  OMOpPHOHAIBbHOE  pa3BUTHE
(ambOpuorenes). Dtambl SMOPHUOHATIEHOTO PA3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npobinieHue, ractpynsauus, opraHoreHes. IlocramOpuonansHoe pasButue. Tumsl
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MPsIMOE, HENpsiMoe (JIMYMHOYHOe). BnusiHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YpOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJIuu Pa3BUTUS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPIraHU3MOB

6.1

[Ipeamer u 3agaum renetuku. Vicropus pa3BuTus reHETUKH. Bkian poccHiickux
n  3apyOexHBIX Yy4Y€HBIX B pa3BUTHE TIEHETHMKU. MeToapl TeHEeTHKH
(THOPUIOTOTHYECKUH, UTOT€HETHYECKU, MOJICKYJISIPHO -T€HETHIECKUT ).
OcHoBHbIE TeHeTHUeCKHEe MOHATHS. ['eHeTnueckass CHMBOJIMKA, HCIOIb3yeMas B
CXeMaxX CKpEUIMBAHMI

6.2

3aKOHOMEPHOCTH HACJEIOBAaHUS TPHU3HAKOB, ycTaHOBIeHHBIE . Menmenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH eIuHOO0Opa3us THOPUIIOB TIEPBOTO
nokoJieHus. [IpaBUIO JNOMUHHpPOBAHHS. 3aKOH pPACHICTNICHHS TPU3HAKOB.
I'umotesa yrctoThl ramet. [loTHOE U HETOTHOE JOMHUHHPOBAHUE.

JuruOpumHoe CKpemmBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUS MPH3HAKOB.
[{uToreHeTH4eCcKne OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUS. AHATU3UPYIOIIEe
CKpeuiBanue.  Vcmonb3oBaHWE — aHANM3HPYIONIETO  CKPEIIUBAHUS LIS
OTIPEJICIICHUs] TEHOTHUIIA 0COOU

6.3

CuemieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY
HaCJIJOBaHUIO TIeHOB. HapyiieHue cuemjeHuss T€HOB B pe3yibTare
KpOCCUHroBepa. XpOMOCOMHAsl TEOpHUsl HACIeACTBEHHOCTH. | eHeTuueckue
KapThl.

I'enetuka mnona. XpoMOCOMHOE OIpeneieHue Moja. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMOramMeTHble M TeTeporaMeTHble OpraHu3mbl. HacnemoBanue
PU3HAKOB, CLICTTICHHBIX C MOJIOM

6.4

H3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACHIEACTBEHHAs M HAcCIEACTBEHHAs.
Pone  cpempl B HEHAcHEACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKAIIMOHHOH W3MEHUYMBOCTH. BapwalMoHHBIH psii ¥ BapHUallMOHHAs
kpuBas. Hopma peaknuun mnpu3Haka. KoJgudyecTBEHHbIE M Ka4eCTBEHHBIC
MPU3HAKU U X HOpMa peakinu. CBoHcTBa MOIM(MUKAIIMOHHONW N3MEHYHBOCTH

6.5

HacnencrBennas, WIM TIe€HOTHUIIHMYECKAs, HW3MEHYMBOCTh. KoMOHHATHBHAas
U3MEHUYUBOCTb. Meio3 U TONOBOM TMpOllecC — OCHOBA KOMOWMHATHBHOM
U3MEHYUBOCTA. MyTanmoHHass M3MEHYMBOCTh. Krnaccudukamuss MyTanui:
T€HHbIE XPOMOCOMHBIE, T€HOMHBbIE. HacToTa U NMpUUYMHBI MyTaluuid. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HacIeACTBEeHHON u3MenuynBoctu H.U.
Basumnosa

6.6

I'enetnka d4enoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIC METOJbI TCHCTHKU
YCJIO0BCKaA. TeHeaHOFquCKHﬁ, 6HI/I3HCI_[0BBII>'I, HHTOFCHCTHHCCKHﬁ,




OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTnYeckuid. CoBpeMeHHOe OmpeaeeHne
FEHOTHIA: TTOJIHOTEHOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomompio III[P-ananu3a. HacnencrBenHble 3a00JieBaHUS YEIOBEKA: I'€HHBIC
0omne3nu, O0JIE3HH C HACIECACTBEHHOW MPEIPaCcIIOIOKEHHOCTBIO, XPOMOCOMHEIE
6one3nu. ComaTHueckue M TIeHepaThBHble MyTauuu. [IpuHIMIBI 3710pOBOTO
oOpa3a JKWU3HH, JMATHOCTHKH, NPODUIAKTUKA H JICUCHUS TCHETUYCCKUX
Oosie3Heil. MeauKo-reHETHYECKOEe KOHCYJIbTHPOBAaHUE. 3HAYCHUE METUIIMHCKON
TCHETHKH B TIPEJOTBPAIICHUH U JICUCHUH TCHETHYCCKUX 3a00JIEBAHUI YEIIOBEKA

Cenekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U IpoLEecC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUS.
VYuyenue H.M. BaBunoBa 0 T1eHTpax TMPOUCXOXKIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHui. [[eHTphl MPOUCXOKIACHUS JOMAIIHUX KXUBOTHBIX. COpT,
nopoja, TamMmm

7.2

CoBpemeHHbIE METOJIbl CelIeKIUU. MaccoBbIii U WMHIAMBUIYAIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHUH M KUBOTHbIX. OIlleHKa 3KcTepbepa. biam3kopoacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YWUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe cKpeniyBaHue — ayTOPUAMHT.
Otnanénnas tulOpuamszanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes H
MOJyYEHUE NOJMIUIONAOB. JIOCTM)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H
MUKPOOPIraHU3MOB

7.3

buoTtexHoJOTMs Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTarbl
co3ganust pexkomOuHanTHOW JIHK wu Tpancrennbix opranusmoB. Knetounas
nHxkeHepusa.  Kiietounele  KynapTypbl.  MEKpPOKJIOHaJbHOE  Pa3MHOXKEHHUE
pactrenuii. KinoHupoBaHHE BBICOKONMPOIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W 3THuYeckue mpoodsiembl. MO — reHeTHuecku
MOIU(PHUIIMPOBAHHBIE OPTaHU3MBbI

11 KIJACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIOLMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  d3BoJIIOLMU.  [laneoHTONOTHYECKUE:  MOCIENOBATENBHOCTD
NOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, MepexoHble (HOpPMBI.
buoreorpaduueckue: cxoactBo u pasnuuue ¢ayH U (IOp MATEPUKOB U
OCTPOBOB. OMOPHUOJIOTMYECKUE: CXOJICTBA U Pa3In4Ksi SMOPUOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHEIE,
pYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHW3MOB HACTEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IMyTeH y Bcex
OpraHu3MOB

1.2

OpomoronHas  teopuss Y. JlapBuHa. IIpeamochuiku  BO3HHMKHOBEHHS
JTapBHHU3MA. JIBWOKYIIME CHIIBI 3BOJIIOIMH BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE TIPH OTPaHUYEHHOCTH PECYpPCOB, HEOTpeNeNEéHHAs N3MEHYHBOCTS,
60opb0a 3a CylIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopuss sBomounu (CTD) M OCHOBHbIE €€ TIOJIOYKEHUS.
Muxkposomntonus. [lonmynsnus Kak eqMHUIA BUAA U 3BOJIOLUN




1.4

JBwxyme cuibl ((akTopbl) SBONIOUMU BUIOB B Mpupoje. MyTalMOHHBINA
mporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. [lomymnsiioHHBIE BOJHBI U Jpeid
reroB. M3omsius u murpamus. EcrecTBeHHbI 0TO0p — Hampapisiomuil hakTop
sBosoLU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT d3Boyonuu. [Ipumeps
pUCHOCOOICHNI Y OpraHu3MoB. ApoMop(O3bl U HANOATATTALIH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BHIO0OPA30BAHUS:
reorpau4eckoe, 3K0JIOTHIECKOE

1.5

Makpossomtonusi.  PopMbl  3BOJIIOLMU:  (DUIIETHYECKasi,  JIMBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpatumocTs 3BoIOIMU

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHay4yHble TIIPEACTABIECHMS O 3apOKICHUM JKM3HU. HaydHble TIunoTessl
BO3HMKHOBEHHS KHU3HUM Ha 3emiie: aOuoreHes W MaHcrepMus. XHUMUYecKas
SBOJIIONMS. DKCHEPUMEHTAIIbHOE MOATBEPKACHUE XUMHUYECKOW 3BOJIOLUU.
Havanphbie stansl Ouonorudeckoit spomtonuu. ['mnoreza PHK-mupa. [lepsbie
KJIETKM ¥ UX 3BOIIOLHA. POPMHPOBAHNE OCHOBHBIX T'PYIII KMBBIX OPraHU3MOB

2.2

Pasutne xu3Hm Ha 3emie mo spaM u nepuojgaM. Karapxen. Apxeickas H
npotepo3oiickas d3pel. [lameoszoiickas spa u e€ nepuoabl: KeMOpPUNCKHUH,
OPJIOBUKCKHW, CWIYPUWCKUH, JE€BOHCKUH, KAMEHHOYTOJbHBIN, IEPMCKHM.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEIOBOM.

KaiiHo3oiickass 2pa u €€ mepuoAbl: MaJCOr€HOBBIM,  HEOTCHOBBIN,
AQHTPONOTEHOBBIA. XapaKTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX IPOIIECCOB.
OCHOBHBI€E 3TaIbl 3BOJIIOLUN PACTUTEIBHOTO U dKUBOTHOTO MUpPa. ApoMop(o3bl y
pacTeHMi M JKMBOTHBIX. llosBiIeHME, pacuBeT M BBIMUPAHHME TPYII YKUBBIX
OpPraHU3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBoyitouud. (OCHOBHBIE
CUCTeMaTU4YEeCKUe TPYIIbl OPraHu3MOB
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DBOJIONMS YeJOoBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuUTHe NpeiacTaBICHUH O
IIPOUCXOXKJACHUN 4YelloBeKa. Meronpl u3ydeHusi aHtpororeHeza. CxojactBa H
pa3nuyuus YesloBeKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHIE YEJIOBEKA.
JBuxymue cuibl (pakTopsl) aHTpornoreHe3a. HacneacTBeHHas U3MEHUYUBOCTh U
€CTECTBEHHBIH OTOOp. OOIIECTBEHHBIN 00pa3 J>KU3HHU, W3TOTOBJICHHE OPYIUU
TpYAa, MBIIILJICHUE, PEUb

2.5

OCHOBHBIE CTaJIMM W BETBU DSBOJIIOIMH YEJIOBEKA: aBCTPATONMUTEKH, YernoBek
ymensiif, YenoBek mnpsmoxonsauuil, YenoBek HeaHJepTalbCcKui, YenoBek
pa3yMmHbId. HaxoIku MCKOTaeMbIX OCTAHKOB, BpeMs CYyLIECTBOBaHHS, 00JacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBLINE pachl: eBpoINeouHas (eBpasuiickas),
HETpO-aBCTPANOUAHAS (9KBaTOpHANIbHAS), MOHTOJIOUIHAS (a3marcko-
amepukaHckas). UepTsl NpUCHocoOICHHOCTH MPEACTaBUTENEH YeTIOBEUECKUX pac
K YCJIOBMSIM CylllecTBOBaHMs. ENMHCTBO yenoBedeckux pac. Kputuka pacuszma

OpranusMsl ¥ OKpyXkarolasl cpeia

3.1

OKoJlorus Kak HayKa. 321,[[8.‘-11/1 U pas3aciibl 5KOJIOTUH. MeTtoapl 3KOJOTHYECKUX
HCCJIEIOBAHUIM. DKOJIOTUUECKOE MHPOBO33pCHUC. CpeI[BI oOuTaHUs OpraHnu3MOB:
BOJHAas, HA3EMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  ¢axktopsl. Knaccudukanuss — sKomoruyeckux — (pakTopos:
abuoTuueckre, OMOTHYECKME M AaHTPONOTeHHbIE. JleficTBHE 5SKOJOrMYEeCKHX
(akTOpOB HAa OPraHU3MBbI
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AbuoTtnueckue (HakToOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucniocobnennss OpraHu3MOB K  JICHCTBHUIO  aOMOTHYECKUX  (PaKTOPOB.
buosiornueckue puTMsl

34

buotndeckue ¢dakropbl. Buibl OMOTHYECKHX B3aMMOJICHCTBUI: KOHKYPEHIIUS,
XMIHUYECTBO, MAapa3sUTU3M, MYTyaln3M, KOMMEHCAIM3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEUTpamu3M. 3HAYCHHE  OHMOTHYECKUX
B3aMMOJICHCTBHH IS CYIIIECTBOBAHMUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTEepUCTUKU  monyasiuuud.  OCHOBHBIE — IOKa3aTeau
HNONYJSALUNA: YUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTH, IPUPOCT,
murpanus. JIMHaMMKa YUCICHHOCTH MOMYJISINUU U €€ peryJisinus

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuonieHo3. CTpykTyphl OMOLIEHO3a: BHIOBa,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buasl-momuHantel. CBs3U B
OuoleHO3e

4.2

Okojnoruyeckre cucrteMbl (9kocuctembl). [lonstne 00 o3kocucreme U
OouoreoneHo3e. DOyHKIMOHAIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peylleHThl. KpyroBopoT BelecTB U MOTOK 3HEPTUU B SKOCUCTEME.
Tpoduueckue (muieBble) ypOBHU OHKOCHUCTEMBI. [luieBble Lenmu U CETH.
OCHOBHBIE TOKa3aTelIM SKOCHCTEMBI: OHOMacca, MPOLYKLUSA. ODKOJIOTHYECKUE
MUpaMHUbl: TMPOIYKIMH, YHCIEHHOCTH, Onomaccel. CBOWCTBA 53KOCHCTEM:
YCTOMYHMBOCTD, CAMOpErysiius, pazButue. Cykueccus

4.3

[IpuponHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WM
IMPOKOJIMCTBEHHOIO JIECa.

AHTpOTIOT€HHbIE SKOCHUCTEMBI. ATpO3KOCUCTEMBI. Ypb60o3KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.
buopaznooOpazue kak QakTtop ycroWuumBOoCcTH dKocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

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

4.5

YenoseuecTtBo B Onocdepe 3emuin. AHTPOTIOTEHHBIE WM3MEHEHHUs1 B Ouocdepe.
I'moGaybHbIE YKOJOTHUECKUE TPOOIIEMBIL.

OcHOBa palMOHANILHOTO  YOpPAaBIEHUS MNPUPOIHBIMHU pecypcaMu U UX
ucnoJsb30Banue. JlocTikeHus: OMOJIOTHH U OXpaHa IPUPOIbI
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