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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUSI 00 00LIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuguke 6uosoruu, €€ 3Ha4eHUH B TO3HAHUU >KMBOM MPUPOABI U 0OecrieueHUun
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUA OOYYAIOMIMXCA CpPEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMNPEIMETHbIX ¥ BHYTPUIIPEIAMETHBIX CBsI3€l, JIOTMKH 00pa30BaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JEeSTENbHOCTU/Y4eOHBIX JCHCTBUN O00y4alolUXCsl IO OCBOCHHUIO COJIEPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha PpPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHEM OOIEOMOIOTHUECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCIe: NMPOQUIAKTUKH HACIEACTBEHHBIX 3a00JE€BAaHUN YEIOBEKA, MEIHKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWIIEHHE BHUMAaHHUS K IPUKJIATHOW HAMPABIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHUHE MHUpA, paciiupseT U 0000UIaeT 3HaHMS O >KUBOW MpHUpoAe, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMUYECKOr0 MBIIUIEHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOM MpUpoje
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
WHTEUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX M HMH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUA O NpeIHA3HAYCHUH Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aedrernbHocTH. Oco0oe MECTo B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CtpykTypupoBaHUE cOJEpKaHUsl y4eOHOro Marepuajia B Mporpamme Mo
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLMU. B cOOTBETCTBHYU € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kinerka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUNIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIMH, BBLIAIOUIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3AINY;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOydarmuxcs YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHHUS STHICCKHUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IIpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUU B ITOBCEIHEBHON JKU3HU JIIS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3200JICBaHMM.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBJSECTCS OOS3aTeIbHBIM YYCOHBIM MPEIMETOM, BXOJISAIINM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B Hezeno).

B denepanbHBIX W pEeTHOHANBHBIX TPOIEAypax OICHKH KadecTBa
o0pa3oBaHUsl HCHOJB3YETCS TMepedeHb (Koau(uKaTop) pachpenesieHHbIX II0
KJlaccaM TPOBEPSEMBbIX TpeOOBaHUNW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
0o0pa3oBaTeIbHON MPOrpaMMbl CPEIHETO OO0IIero o0pa3oBaHUSI U DIIEMEHTOB
cojiep>KaHusl IO OMOJIOTHH.

Jliss mpoBeNeHusT €IUHOr0 TOCYJapCTBEHHOTO JK3aMEHa I0 OHMOJIOTHH
(manee - EI'D mno Ouonmoruu) wucHonb3dyercss mnepedeHb (KoaudukaTop)
IIPOBEPSEMBIX TPEOOBAaHUH K pe3ybTaTaM OCBOCHHS OCHOBHOUM 0Opa30oBaTEIIBLHOM
IpOTpaMMBbI CPETHEr0 00IIeT0 00pa30BaAHUS U AIIEMEHTOB COACPKAHHMS



COAEPXAHUE OBYUYEHUA

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (OpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU IPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

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

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmble 1 3aMEHHMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpaTtHas crneunpuyHoctb. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1eJUI0I103a). buonorndeckue pyHKIMM YIII€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
HyKkJIeruHOBbIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Knetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHass >kuBas cuctema. OOmme mNpU3HAKK —KJIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYHUS PACTUTEIBHOM, >KMUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapar ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeaeneHue XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKyJbl BOJIb», «brnocunTe3 0enkay, « CTpoeHHe MOJIEKYJIbI OeKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl
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AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIeBOAb, «JIMmuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/M3ydyeHue KaTaJUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WU METa00Iu3M. ACCUMUIIALNS (TUIACTHYECKUN OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOoHBIN U rereporpodHbiid. Ponb GpepMeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenune m ero Buabl. KHCIOpOOHOE OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIEeTKE. ['€HETMYECKUH KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHMSI M KU3HEHHOTO IHMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.
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OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEeHUsl BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «[ 'eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M MHAMBHUAYAJIbHOE Pa3BUTHE OPTaHNU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JlunionaHbBld W TAIUIOWJIHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XPOMATHIBIL.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — aromTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cranun Mmeiiosza. IIporecchl, mpoucxoAsuiie Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereTtaTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
4ye0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTUYeCKUe padOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieqcTBeHHOCTH M H3MEHYUBOCTH OPraHU3M OB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETUYECKU). (OCHOBHBIE T'€HETUYECKUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. llpaBuino AgoMuUHUpOBaHUA. 3aKOH pACIICIUICHHS [PU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemyBanue. Mcnoib30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.
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I'enetrnka mosia. XpoMOCOMHOE OMNpeAEieHUE MoJia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiauM TreHOTUINUYECKas, W3MEHUYMBOCTh. KoMmOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSIJI0B B HacaeACcTBeHHOM n3menunBocty H. M. BaBunosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeieICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00eBaHUSI 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBONOBBIE KIETKH. [IpuHUUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JurubpumHoe  CKpeuuBaHUe,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C moJIoM», «KapuoTumel YenmoBeka U KUBOTHBIX», «Buasl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuiuBanuey», «llepexpéct
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XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpoOMCXOXKACHUS AOMAIIHUX KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHus. CKpellMBaHME 4YHUCTHIX JIMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MPOU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W ITHdeckue  mpobimempl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuit», «I[lopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOA0B U KOPHEIIOAOB AUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

12



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34WCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M Pa3Iu4Ms IMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomonmonHass Teopus Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bosirounu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBisomuii Qakrtop >Bomronuu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

13



JdemoHncTpanum:

[Toptpetsr: K. Jlunnuei, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckui, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.

Tabnuiiel v cxembl: «Pa3BUTHE OPraHMYECKOr0 MUpa Ha 3eMiiey, «3apoabllu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  O0opbObI  3a
cylecTBoBaHue», «EcrecTBeHHBIM 0TOOP», «MHOroo0Opasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTanuuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIas gereHepaiusy,
«/IBmkymme cuibl sBomonuny, «Kapra-cxema Mapuipyta nytemectBus U.
Hapsuna», «bopbba 3a cymectBoBaHue», «IIprucrocoOIEHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjenb «OCHOBHBIC HAINPaBJICHUS SBOJIOIUNY», 00BEMHAS MOJIEIb
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKus «@DOpMBI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojenb ammiukamus —«llepekpéct
XpOMOCOM», BiaxHble Tipenaparthl «Pa3Butue Hacekomoro», «Pa3Butue
JATYUIKA», MUKporpenapaT «/po3oduia» (Hopma, mytanuu (Gopmbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopnas padora Ne 2. «Omnucanue MPUCTIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HUKHOBEHHUS JKM3HUM Ha 3emiie: aOWOreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUSI. AOWOTEHHBIA CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
®opMHUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg »pbl. laneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ NepUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.
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XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIM KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIEHUN YeJIoBeKa. MeTonbl HM3ydeHus aHTpororeHeza. (CxoncrtBa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachbl:  €BpOINEOUAHAsS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokaprotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOTO MHPAy,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JI0AN», «HenoBeueckne pacoi».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebjia), TreoxpoHOJOrHYecKas TaOnuma, KOJUIeKIus «Dopmel
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).
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OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeauECKU My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHu3MoB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN JUIsl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. JlmHaMuKa YuCIEHHOCTH MONYJISLINN U €€ PeryJIsaius.

JdeMoHcTpanum:

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

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

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

[IpakTuueckast padora Ne 2. «Iloacy€T mI0THOCTH MOMYJIALMN Pa3HbIX BUIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

DKkoJioruyeckne cucteMbl (3kocuctembl). IloHsitue 00 »dKkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,
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KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcHOBHBIE TOKa3aTeau SKOCHUCTEMBbI: Ouomacca, MPOAYKUUSA. OKOJIOIMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CaMOperyJisiuus, pazpurue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMa XBOMHOTO
WM IIAPOKOJMCTBEHHOIO JIEca.

AHTpOIIOreHHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
rio0abHON 3KocucTeMbl. [[MHaMuyeckoe paBHOBecHEe W OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa ycToiunBocTu Ouocdepsl. OCHOBA PaIMOHATIEHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBa», «llenu nuranus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BoA», «llouBa — BakHelllas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriaepoaa B 0uochepe», «KpyroBopoT azoTa B IpUpOIE».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHUM TpylnaM OJIHOIO BHUJA,
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Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycraHaBimMBarlOTCA TpeOOBaHUS K pe3yJbTaTaM
OcBOEHHMs  OOydarolMMHUCS IpOrpaMM  CpeIHEro  oouero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYUYAIOIIMMHUCS POCCUHUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAMM K OOYy4YeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHUYECKOTO IPaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJIbTaThl OCBOCHUS INMpeameTra «buosiorus» I0CTUraroTCs B
€IUHCTBE YYEOHOM W BOCIHUTATECIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMU POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TO3ULHUM JIMYHOCTH, IATPHUOTU3MA,
YBaXXCHUS K 3aKOHY W TMPABOIOPAAKY, YEJIOBEKY TPy/a U CTapUIEeMy IMOKOJIEHHIO,
B3aMMHOT'O0 YBa)XKCHHS, OCPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, pPACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE Pealnu3alud OCHOBHBIX HANPaBJICHUMN
BOCIIUTATEIbHOMN JIESATCIIbHOCTH, B TOM YHUCJIC B YACTH:
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1) rpakaaHCKOTro BOCIIUTAHMS

c(hOpMUPOBAHHOCTb IPaXKAAHCKOM MO3UIIMU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M O0OS3aHHOCTEH, yBakKeHUE
3aKOHA M TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7[a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH ~ OMpEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATEIBHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunon, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOMBL,
nocTHXKeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJOTMH, TOHMUMAaHHUS 3HAYCHHsS OWOJOTMM B TO3HAHUH 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIYECKOTO IMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHHE JIUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapos10B Poccuu;
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4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHUPOBAHMS KYJbTYPbl 310POBbS H
IMOIMOHATBLHOTO 0JIArONOJIYyYHSs:

NMOHUMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  TUTaHUE, COOJIFOJCHUE TUTHMEHUYECKUX TMPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTBHOTO U  KOJJICKTHBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIMIX, YIPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HENPHUSATUS BPEIHBIX MPUBBIUEK (ymoTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW [JESITENIBHOCTH TEXHOJOTMYECKOM U COLHUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mpodeccnrn W PeaTH30BHIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHWIO M C€aMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU JKU3HU,

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMYECKH 1eNecOo00pa3HOe OTHOIIEHHE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HMX BO3MOXHBIX [MOCHEACTBUM s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ANBHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peleHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MIPUPOJIONONIB30BaHUEM  (COOIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
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HaIlpaBJICHHBIX Ha COXPAHCHHE pPAaBHOBECHS B DKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUIN U NIPEIOTBPAIIATH HX;

HAJIMYUE Pa3BUTOTO SKOJOTHUYECKOT'O MBIIIICHHUS, YKOJIOTHYECKOW KYIbTYPHI,
OTIbITa JeSATETHHOCTH DKOJIOTUYECKOM HaIPaBJICHHOCTH, yMCHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
NPAKTHUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOUN JEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBCPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATCIIBCKOW KYJIBTYpbl KaK CpEACTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE IMPHUPOAbI, YEJIOBEKa U
oOmIecTBa, B IO3HAHMM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU /JII COBPEMEHHOW IUBUIIU3AIINMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pemaTh PeCypcHblE  MNPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJOTUYECKUX 3HAHUM B IEIAX
MOBBIIICHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4EeHUU OMOJIOTHH;

MOHWMAaHHE CYIIHOCTH METOJIOB MO3HAHMWSI, UCIIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUW OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOIh30BaTh OWOJOTUYSCKUE 3HAHUS IS
penieHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;
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OCO3HAaHHWE LEHHOCTH HAYYHOHN JESITEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEITENBHOCT HUHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaThl OCBOECHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAUYMMbIe I8  (OPMUPOBAHUS MHUPOBO33PEHUS O0ydarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAayUHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, sBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIUII, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UccleloBaHue,  HAONIOJeHUWe, M3MEpPeHHe,  HOKCIEPUMEHT U JAPYTHX),
yYHUBEpCAJIbHbIE y4eOHble JelcTBUA (TO3HABaTelIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHEBIE), oOecreynBaroIme dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH ¥ COI[MAIBHOM KOMIETEHIMU O0O0yYarouIuxcsi, CHOCOOHOCTh
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHYECKHE 3HAHUS M  yHHBEpcajdbHble ydeOHBIE JEHCTBUS B
MIO3HABATEILHON U COIMATILHOMN TTPaKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOSHUSI IPOTrpaMMbl CpEIHETO OOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh TNMPU OCBOCHHWM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIPENENIATh 1eN JACATEILHOCTH, 3ajaBas MapaMeTpbl W KPUTECPUHU HUX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIISTH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;
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MIPUMEHSTh CXEMHO-MO/ICITbHBIC cpencTBa IS IpeICTaBICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TakKe  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepHAIBHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCISACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHSX peajbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIQ/ICTh HABBIKAMU Y4EOHO-HCCIICI0BATEIBCKOW M MMPOCKTHOM JCSATCIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPIPETAIMH, NPEOOPa30oBaHUI0 M NPHUMCHCHHIO B YYCOHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3[JaHUN YUYE€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYUHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaATEIHHOM
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TMIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNYYCHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JaCTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJEH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JTOMYCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:
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OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMALMH (TEKCTE Y4eOHOTOo
nocoOusi, HAYYHO-NIONMYJAPHON JUTEpaTtype, OHOJOTMYECKUX CIOBapsIX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTre), aHaIU3UpOBaTh
UHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM IPEICTABICHUS, KPUTUIESCKH OIICHUBATH
e€ JJ0CTOBEPHOCTh U HEIPOTUBOPEUHUBOCTD;

(GopMynHpoOBaTH 3aMpOChl U NPUMEHATh PA3JIMYHbIE METOABI MPHU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YUEOHBIX
3azay;

nproOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS Pa3TUUYHBIX
OMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMYy  Tpe/CTaBICHUS
Oounonormueckoil mHPopMarmu (CXeMbl, TpaduKH, JUArpamMMbl, TaOJIHUIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Oouonornyeckoil uMHPOpMaLUEW: TPUMEHATh XUMHUUYECKHe, (Qundyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYpY, HOMEHKJIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBa
HATJISTHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3alIUTHl  WHGOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgBiajeHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HEBepOalbHBIE CpEeACTBa OOIICHMS, TOHUMATh 3HAYEHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYaluil,
YMETb CMATYaTh KOH(QIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU cTIOCOOAMU OOLICHHSI M B3aUMOJEWUCTBHUSA, MOHUMATh
HaMEPEHHUs IPYTUX JIIOJEH, MPOSIBIATH YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme HopMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eATeIbHOCTD:
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MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOM U MHAUBUAYATbHOU
paboTHI MPU pelIeHUH OMOTOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)JOT0 YJ€Ha KOJUIEKTUBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAadye€CTBO CBOEr0 BKJIaJa M KaXKJOTO yYaCTHMKA KOMAaHAbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUYECTBO U BOOOPaKEHUE, OBITh HHUITUATUBHBIM.

OBJiajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJIK30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS TpoOJeM U HX
pEIIeHHs B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUN I1I€JIeBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
poOJIeMbl, CTaBUTh U (POPMYJIHUPOBATh COOCTBEHHBIC 3a7auu B 00pa3oBaTEILHOMN
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO  COCTABJIATH IUTAH pPEIICHUs TNpoOsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYIHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBIIATh CBOW 0O0pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;
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BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEpPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX IPOLECCOB, HMX pE3yJbTAaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOST M IPYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.

MNPEAMETHBIE PE3YJIBTATbHI

[Ipeamernbie pesynbTaTthl ocBoeHUs mporpamMmbl COO mo Ouonoruu Ha
06a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamMera «bruosorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIPETALIMH U
peoOpa3oBaHUIO0 3HAHUN, BUBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyalUsX, a TaKKe B pPeabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpeamMerHbie
PE3yNIbTATHI IPEJICTABIIEHBI IO TOJIlaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydeOHOro mnpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTHH B CHCTEME HAy4YHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpPa M HAy4YHOTO MHPOBO33PEHHMS, O BKIAJE POCCUNCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBLHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPIuM), TOMEOCTa3 (CaMOpEryJisiius), YpOBHEBAsI OpraHU3AIMS JKUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIMS ), HACTIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHAs, XpPOMOCOMHasi,
MyTallMiOHHAsA, IICHTpalbHAs JIOTMAa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u
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MIPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
ONMCAHUE MKUBBIX CHCTEM, IMPOLECCOB U SIBICHUW, OpPraHU3alMs U TMPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEHHBIX
pEe3yJIbTaTOB, HUCMOJIb30BAHHBIX HAYYHBIX TMOHSITUWA, TEOPUU U 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB U MPEBpPAICHUS dHEPTUU B KJETKe, (OTOCUHTERA,
IJIACTUYECKOTO0 W DHEPreTUYeckoro oOMEHa, XEeMOCHHTE3a, MHUTO03a, Meho3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHMS, WHIWBUAYAJIbHOIO Pa3BUTUSl OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh TMOJIYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OHMOJIOTHYECKHUX
MPOIIECCOB U SIBIICHUH, JJIsl IPUHATHSL MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HU C IeJbl0 oOecrieueHus: 0e30MacHOCTH CBOETO 370pOBbS U 3JI0POBbSI
OKPY>KAIOITUX JIHOJIeH, COOJIIOICHUSI HOPM T'PAaMOTHOTO MOBEACHHUS B OKPYIKAIOIICH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH WCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouosoruu U OMOTEXHOJIOTU TUTSt palMOHAIBLHOTO
IPUPOIONIOJIH30BAHMS;

YMEHUE pelaTh JJIEMEHTApHbIE TEHETUYECKHE 3aJauyd Ha MOHO- H
IUTUOPUAHOE CKpEIIMBAaHUE, CLEIJIEHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I TPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBHITIONHATh J1a0OpaTOpHBIE W TpaKTUUECKHue pPadoThl, COOJI0IAThH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeJCTBAa MacCOBOW MH(OpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MEJIULINHE, OMOTEXHOJIOTUY;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001ast OMONIOTHYECKYI0 MH(POpPMAIIUI0 W3 HECKOIBKUX HNCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorus» ¢ 11
Kjacce TOMKHbBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (OPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-
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HAay4YHOM KapTHHBl MHpa M HAyYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUMCKUX U
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (PYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKa JJI pElIeHUs KM3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJAEPKaHHE OMOJOTHMYECKHMX TEPMHUHOB M TOHSTHIL:
BU/I, TOMYJISALINSI, TeHODOH, PBOIIOLHUS, ABMKYIINE CUIIBI ((haKTOpHI) SBOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHUE (PaKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLUEHThl, ULENU MUTaHUS,
AKOJIOTUYECKasl MUpaMuia, OoreoreHo3, ouocdepa;

yMEHHE u3JlaraTh OWOJIOTMYEeCKHEe TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOpHsl DBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrea K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN H
nyteil oo A. H. CeseprioBa, yuenust o 6uochepe B. . Bepnanuckoro),
OTPENICNATh TPAHUIIBI UX MPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yMEHHE BIAJEeTh METOAaMHU HayYHOI'O0 NO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BEJIWYMHAMHU, OOBSCHEHUE IMOJIYYCHHBIX
PE3yNIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUH, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BBIBOJbBI HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OHUOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MPOAYIEHTOB, KOHCYMEHTOB, pPEIyIECHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEPEHOCa
BEIIECTB M IOTOKAa JHEPrUM B DKOCUCTEMAX, AHTPOIOTE€HHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUSA IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBIICHUM, JUISl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeIbl0 oOecreyeHuss Oe30MacHOCTH CBOEro 3J0POBbS M 370POBbs
OKPY’KaIOILKX JII0/IeH, COOIOEHHUSI HOPM IPaMOTHOTO MOBEJCHUS B OKPY KaroIIei
OPUPOJTHOM cpelie, MOHUMaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHON OMOJIOTUH ISl PALIMOHAIBHOTO IPUPOIOIIOIb30BAHUS;

YMEHHE peniaTh 3JIEMEHTapHble OMOJIOTHYECKHE 3a/ladH, COCTaBISATh CXEMBbI
MepEeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIEMH TUTaHus );

YMEHUE BBIMIOJHATh J1aOOpAaTOpHBIE W MpaKTUYECKue padoThl, COOII0IAThH
mpaBwiIa mpu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIICHUBAaTh U HWHTEPIPETUPOBATH HH(POPMALIHIO
OMOJIOTUYECKOTO  COJAEP)KaHUsA, BKIIOYAIOIIYIO IICEBJOHAYYHBIE 3HAaHMUS U3
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pPa3IUYHBIX UCTOYHUKOB (CpeICcTBa MACCOBOW MH(OpMaALMKU, HAYYHO-TIOMYJIsIpHbIE
Marepualbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO NO3ULHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIECHMS,
000011251 OMOOrMYecKyt0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHITUIHBIN anmnapaTt OMOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 05 https://m.edso0.ru/7f41¢c292
2 JKuBBIE CHCTEMEBI M X OpraHU3aIs 1 bubmiorexa HOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X % 8 1
MMHYECKHI COCTaB M CTPOEHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 1
HBHEACATEIBHOCTE IUICTKH https://m.edso00.ru/7f41c292
5 PazmHOXeHUE U UHAMBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 4
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11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOTIONMOHHAS OMOJIOTHS 9 1 bubmmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HH Ha bubnuorexa [JOK
2 9 1 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL H ORpYXaIotias cpena https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa 1 SKOJIOTHIECKAE CHCTEMBI 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 2.5

31



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

IIpoBepsiemble TPeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM

10 xiacc

o0pa3oBaTeJIbHOM NPOrPaMMBbI

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOEHUS OCHOBHOM
o0pa3zoBaTesbHOW MPOTrpaMMBbI cpetHero o01ero 00pa3oBaHus

1

ChopmMupoBaHHOCTh 3HAHUW O MECTE WM POJH OHWOJOTHU B CHCTEME
Hay4HOTO 3HAHUSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosiornu; (PYHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKAa [UISl PEIICHUS
YKU3HEHHBIX 33]1a4

YMeHne packpbiBaTh COJIEp)KaHUE OMOJIOTMUECKUX TEPMUHOB M TIOHSITHM:
KW3HB, KJIETKA, OPTaHu3M; METa00Iu3M (0OMEH BEIIECTB U MPEBpAIICHUE
SHEPTHH), TOMEOCTa3 (CaMOperyssius), YPOBHEBAsS OPraHHU3aIUs JKHUBBIX
CUCTEM, CaMOBOCIPOM3BEACHHE (PENpOayKIHs), HACIEICTBEHHOCTD,
U3MEHYUBOCTD, POCT U Pa3BUTUC

YMeHne wuznaraTh OHOJIOTHUECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHas,
myTanmoHnHas), 3akonbl (I. Menngens, T. Moprana, H.. BaBuioBa) u
yuyeHus: (0 LIEHTpax MHOrooOpazus U MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactenuii H.W. BaBwioBa), ompenensiTh TpaHUIBI WX MPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BhaAeTb METOJaMH HAY4YHOTO TO3HAHHA B  OHOJIOTMH
(HaOnroeHUe W ONUCAaHUE JKUBBIX CHCTEM, IPOIECCOB U SIBJICHMIA;
OopraHu3anmusi W  [poBeleHHE  OHOJOTMYEeCKOro  SKCIIEpPUMEHTA,
BBIIBIDKEHUE TUIIOTE3bI; BBISBJICHHE 3aBUCUMOCTH MEX]Yy UCCIEyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TMOIYUYEHHBIX PE3YJIbTATOB, MCIIOJIb30BAHHBIX
HAy4YHBIX [IOHSATUH, TEOpPUH M 3aKOHOB; YMEHHUE JejaTh BBIBOJBI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB)

YMeHune BbIACTISITh CYHIECCTBCHHBIC IIPU3HAKU BUPYCOB, KJICTOK IIPOKAPUOT
n JYKapuorT, OJHOKJICTOYHBIX H MHOTOKJICTOYHBIX  OPraHHU3MOB;
0COOEHHOCTH IIpoueccoB oOMeHa BCHICCTB M IIPCBpAIICHHA OSHCPIUHU B
KICTKC, q)OTOCHHTCSa, IUIACTUYCCKOIrO M SHEPIreTUYCCKOI'O O6M6Ha,
XCMOCHHTE34a, MMHTO34a, Meﬁo3a, OIINIOAOTBOPCHH, Pa3MHOXCHUA,
WHIAUBUAYAJIIBHOT'O PA3BUTHA OpraHru3Ma (OHTOFGHC3)

YMeHue  NOpuUMEHSATh  TMOJyde€HHbIE  3HaHUSA I OOBSICHEHUSA
OMOJIOTUYECKUX TPOLIECCOB M SBICHHM, JUISI TPUHATHUS MPAKTHYECKHX
pellieHui B TIOBCEHEBHOM KH3HU B IENAX oOecriedeHus 0e30MacHOCTH
CBOEr0 3JIOpPOBbS U 3J0POBbSI OKPYKAIOLIUX JIIOACH, COONIOJIEHUS HOPM
rPaMOTHOTO TOBEACHMS B OKpYXalolleld MPUPOJAHOM cpelie; MOHMMaHUe
HEO0OXOIMMOCTH UCTIOJIb30BAHUS TOCTHIKEHUI COBPEMEHHOUN OMONOTHU U
OMOTEXHOJOTHH IS pAIlMOHATBHOTO MTPHPOI0TIONH30BAHUS

YMmenue peuiatb JSJIEMCHTAPHBIC TCHCTUYCCKHUEC 3ada4vM Ha MOHO- U
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IUrHOpUAHOE CKpEIIMBAaHUE, CIEMJICHHOE HacleI0BaHUe; COCTaBIIAThH
CXeMBl MOHOTHOPUIHOTO CKpEIIMBAHUS /IS MPEICKa3aHus HacJelOBaHU
MIPU3HAKOB y OPraHU3MOB

YMeHue BBINOIHATH JIAOOpaTOpPHbIE U IPAKTHYECKHE paboThl, cOOMOaTh
npaBuiIa Mpu padoTe ¢ y4eOHBIM 1 JIAOOPATOPHBIM 000PYIOBaHHEM

YMeHHe KpUTHYECKH OICHWBAaTh W WHTEPIPETHPOBATH WH(POPMAIIHIO
OMOJIOTUYECKOIO COAEp KaHMsI, BKIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS U3
paznuuHbiX HcTOYHMKOB (CMM, HaydyHO-TIOMyJIIpHBIE MaTepUabl);
9THUYECKUE aCTIEKThl COBPEMEHHBIX MCCIIEA0BAHNUN B OMOJIOTUH, METUIIUHE,
OMOTEXHOJIOT I

10

YMeHue co3naBaTh COOCTBEHHBIE NHCHbMEHHBIE M YCTHBIE COOOLICHMS,
000011asi OMOJIOTUYECKYI0 HMH(POPMAIMIO W3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTIOJIH30BATh MOHATHIHBINA anmapar OHoJI0THA

[TpoBepsiembie ameMenThI conepkanust (10 kmacc)

Kon [IpoBepsieMblil 2IIEMEHT COACpKAHUS
1 buonorus kak Hayka
1.1 buomoruss - Hayka o >xuBOM mpupone. Poibp Ouonoruu B GopMHpOBAHUU
COBPEMEHHOM HaydHOU KapTHUHBI Mupa. CrcTeMa OMOJIOTMYECKUX HAYK
1.2 Metoapl MO3HAHUS KWBOW MPUPOJbI (HAOMIOIEHHWE, SKCIIEPUMEHT, OINHMCAHHE,
M3MEpeHue, Kiaccuukanus, MOJCTUpPOBaHUE, CTaTUCTUYECKas 0O0paboTka
JTAHHBIX)
2 JKuBble cucTeMbl U UX OpraHu3anus
2.1 JKuBbie cuctembl (OMOCHCTEMBI) KaK NMpeaMeT u3ydeHus Ouojoruu. CBoMCTBa
OMOCHCTEM M HX pa3HOOOpasue
2.2 YpoBHU OpraHu3zanu OWOCUCTEM: MOJIEKYISIPHO-TEHETHYECKU, KIETOYHBIH,
OpraHU3MEHHBIN, MOMYSIIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIN
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU
3.1 XUMUYECKUH COCTaB KJIETKH. XHUMHUYECKUE DIIEMEHTBI: MAaKpOAJIEMEHTHI,
MUKpOdJIeMeHThl. Boma u MuHepanbHble BemiecTBa. QDYHKUHUHW BOABI H
MUHEpalbHBIX BellecTB B kieTke. [lomnepxanne ocMmoTuyeckoro Oananca
3.2 benku. CocraB u crpoeHue OelKOB. AMHUHOKHUCIOTBI - MOHOMEpBI OENKOB.

He3ameHuMble ¥ 3aMEHUMBbIE AMHHOKUCIOTHI. AMHHOKHMCIOTHBIH COCTaB.
YPpOBHU CTPYKTYpHI OEIKOBOW MOJIEKYINbI (IepBUYHAs, BTOPUYHAs, TPETUUHAS U
YeTBEPTUYHAsT CTPYKTypa). XHUMHUYECKHe CBOMCTBa OenkoB. buonoruueckue
(byHKIMHU OENKOB.

®depMeHTHI - Ouojoruueckue kKaranuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIN
LHeHTp, cyOcTtpatHas cnenuduuHocTb. Kodepmentsl. Burtamunubl. Otianuus
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(hepMEHTOB OT HEOPTaHUYECKHUX KaTAIN3aTOPOB

3.3

VYrneBopl: MOHOCaxXapuabl (TIIIOKO3a, prbo3a U Ae30Kcupu003a), Aucaxapubl
(caxapo3a, JsakTo3a) W TOJIMCaxapuibl (Kpaxmaj, TJIMKOTEH, IEJUII0JI03a).
Buonornyeckue GyHKIIUN YTIEBOIOB.

Jlumuapl:  TpurMuepuabl, — crepounsl,  ocommmuasl.  ['mapoduiapHO-
runpodoOHbIe cBoHcTBa. buonormueckue Qynkmun numuaoB. CpaBHeHHE
YTJIEBOJOB, OCJIKOB U JIMIUIOB KaK HCTOYHHKOB YHEPTUU

3.4

Hyxnennossie kucnotsl: JIHK n PHK. HykneoTuns! - MOHOMEpBI HYKIEMHOBBIX
kucnot. Crpoenue u Qynkuuu JHK. Crpoenne um ¢ynkuumun PHK. AT®:
CTpoeHue U PyHKIUU

3.5

[wuronorus - Hayka o knetke. Kinerounas teopust. MeToapl M3ydeHUs: KIETOK

3.6

Knerka xak nenoctHas xwuBas cuctema. OOIIne NpU3HAKU KJIETOK: 3aMKHYTas
HapyxHasi mMemOpana, moiyekynasl JIHK kak renermueckuii ammapat, cucrtema
CHHTE3a Oernka

3.7

Tunsl KJIETOK: dyKaprHOTHYECKasi U MpokapuoTuueckasi. OCOOEHHOCTH CTPOEHUS
npokapuoTuueckoi  kietku. Kierounas crenka Oaxrtepuil.  CtpoeHue
AYKAPUOTHYECKOW KIETKHM. OCHOBHBIE OTJIWYHUS PACTUTEIBHOM, >KUBOTHOM U
IpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK - KJIETOYHAs CTEHKA, TJIMKOKaJIMKC, HX
¢dbyaknuun. [Inasmatudeckass meMOpaHa, ee cBoiicTBa U GyHKIMU. [{uToruiazma u
ee opraHouspl. OgHOMEMOpaHHbIE OpPraHOWJBI KJIETKH: SHJIOIIIa3MaTH4yecKas
cetp (OIIC), ammapar ['onbpmku, au3ocombl. I[loTyaBTOHOMHBIE OpPTaHOMIBI
KJIETKU: MUTOXOHJApUH, miactuiel. [IponcxoxaeHne MUTOXOHIPUM W TUTACTHUL.
Buner mnactun. HememOpanHble OpraHOWIbl KIETKU: PUOOCOMBI, KIETOYHBIN
LEHTP, PECHUYKH, )KTyTUKH. DYHKIIMHU OPraHOUJIOB KJIETKH. BrirroueHus

3.9

SAnpo - perynasTopHblii neHTp kieTku. CTpoeHue siapa: siepHas 000J0uKa,
KapuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(I/ISHGI[GHTGHLHOCTB KIICTKHU

4.1

OOMeH BemiecTB, WM MeTa0oJM3M. AcCUMHIANMS (TUTACTHYECKHMH OOMEH) M
JTUCCUMMIIALMS (SHEPreTHYeCKHii 0OMEH) - JBE CTOPOHBI €IUHOrO IIpoliecca
MeTaboau3Ma. Tumbl oOMeHa BEINecTB: aBTOTPOMHBIN U rerepoTpodHbIi. Poib
(hepMeHTOB B 0OMEHe BEIIEeCTB U MPEBPAICHUN YHEPTHH B KIETKE

4.2

®dortocunTte3. CBeToBast U TeMHOBas (a3bl GportocuHTe3a. Peakunu poTocuHTesa.
D¢ddextuBHOCTh oTOCHMHTE3a. 3HAUeHUE (HOTOCHMHTE3a UTSl KU3HU Ha 3emiie.
Bnusnue ycmoBuii cpeapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHHUS €ro
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XeMocuHTe3. XEeMOCUHTE3UpYIOIIHUe OakTepuu. 3HAYeHHE XEMOCHHTEe3a JUIs
JKH3HHM Ha 3eMJie

4.3

aHepFCTI/IquKI/Iﬁ OOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHUC U
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aKKyMYJIMPOBAaHHWE OSHEPrUM B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'nmukonus. bpoxenue u ero Buipl. KucioponHoe okucieHue, WIN KJIETOYHOE
npixanue. DPPeKTHBHOCT YHEPTETUIECKOT0 0OMEHa

4.4

Peakunu matpuunoro cuntesa. ['enernyeckas napopmanus u JJHK. Peanuzanus
TeHEeTHYeCKOi WHpopManuu B KIeTKe. [ '@HEeTHYeCKMil KOJ W ero CBOWCTBA.
Tpanckpunuus - marpuusbiii cuHre3 PHK. Tpancmsiuust - Ouocunres Oenka.
KoaupoBanue amuHokucnoT. Posb pubocom B GnocuHTe3e Oenka

4.5

Hexnerounsie Qopmbl xu3Hu - BUpychl. Mcropust otkpeitusi BupycoB (.U.
WBanoBckuit). OCOOEHHOCTH CTPOEHMSI U KU3HEIESITEIbHOCTH BHUPYCOB.
bakrepnodaru. bone3Hu pacTeHHil, >KMBOTHBIX W YEJIOBEKAa, BbHI3BIBAEMBIC
BUpycaMu. Bupyc nmmyHnonepunuta yenoseka (BUY) - BozOymurens CIIN/da.
[Ipodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00JI€BaHUM

PasMHOXkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Krerounsrii 1MKm, WM JKU3HEHHBIM MUK KiIeTku. MHTepdaza u MuUTO3.
[Ipouecchl, mporekaromue B uHTepdaze. Pemnukanus - peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpoMOCOMHBIH Ha0Op - KapHOTHII.
JIuniouHBIH W TAlUIOMOHBIA ~ XPOMOCOMHBIE ~ HAOOphl.  XPOMATH/IBI.
[{utonornyeckue OCHOBBI PA3MHOKEHUS W HWHIUBUIYATBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue kierkn - muto3. Cramum mwurtosa. [Ipoueccel, mpoucxondiine Ha
Pa3HBIX CTaJAUSIX MUTO3a. BHOJIOTHYECKHIT CMBICIT MUTO3a

5.2

@®opMBI Pa3MHOXKEHHUS OPTaHWU3MOB: Oecrojioe W MoJioBoe. Buipl Oecrosioro
pa3sMHOXEHHS: [ISICHUE HaaBOE, ITOYKOBAaHHWE OJHO- M MHOTOKJICTOYHBIX,
ciopooOpa3oBaHue, BEreTaTHBHOE pa3MHOKCHUE. HckyccTBeHHOE
KJIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYCHUE IS CEJICKITHH

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYHUS OT OECHOJIOrO.

Meiio3. Cramun wMeito3a. Ilporneccel, npoucxoasimiye Ha CTaausx Meio3a.
IToBenenue xpomocoM B Meioze. KpoccunroBep. buosiormdyeckuii CMbICT H
3HaueHHUE Meio3a

5.4

I'amerorenes - mporiecc oOpa3oBaHUs MOJOBBIX KIETOK y JKUBOTHBIX. [losoBbIe
KeJe3bl: CEMEHHUKU W suyHUKU. OOpa3oBaHHe U pa3BUTHE MOJOBBIX KIETOK -
ramer (crepMaTo30ul, SHIEKIeTKa) - crepMarorene3 u ooreHe3. OcoOeHHOCTH
CTpOEHUS SHIEKIEeTOK U ciepmaTo3ouioB. OmnogorBopenue. [laprenorenes

5.5

WnnuBuayanbHoe — pa3BuTHe  (OHTOT€HE3).  OMOpPHOHANBHOE  Pa3BUTHE
(amOpuorenes). Jtanbl SMOPUOHANLHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsanus, opraHorenes. [loctamOpuonanbHOe pa3BUTHE. THIIBI
MOCTAIMOPHOHATBHOTO PA3BUTHA: TMPSAMOE, HEmpsMoe (TUYMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, COCOOHBIE BBI3BIBATH BPOKICHHBIC
YPOJCTBA.

Poct u pa3zBurne pacrennil. OHTOT€HE3 IBETKOBOTO PACTEHUSI: CTPOEHUE CEMEHH,
CTaJIMU Pa3BUTHUS

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB
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6.1

IIpeamer u 3agaun reneruku. Mcropus pasButus reHetuku. Briax poccuickux
U 3apyOeXHBIX YYEHBIX B pPa3BUTHE TECHETHKH. MeToasl T€HETHKHU
(TuGpUIOTIOTUYECKUH, LHUTOr€HETHYECKUM, MOJIEKYJIIPHO-T€HETUUYECKU ).
OcHOBHbIE T'€HETUYECKUE MOHATHS. | eHeTHueckas CUMBOJIMKA, UCIOJb3yeMas B
CXeMax CKpelBaHUN

6.2

3aKOHOMEPHOCTH HAaCJeJI0BaHUsl MPU3HAKOB, ycTaHOBIeHHbIe [. MeHnnenem.
MoHOrHOpUIHOE CKpelmMBaHUE. 3aKOH eIUHO0Opaszus THOPHIOB TIEPBOTO
nokojeHus. [lpaBuino AoMUHHMpOBaHMA. 3aKOH PpACHICIUICHHUS] TPU3HAKOB.
I'unoresa ynctoTel rameT. [10JIHOE M HEMOJIHOE TOMUHHPOBAHUE.

JurubpuaHoe ckpemrBaHue. 3aKOH HE3aBHCHUMOTO HACIEIOBAHUS MPHU3HAKOB.
[{utoreHeTHYeCKne OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOIIEe
ckpeniuBanue.  lcnonb3oBaHue — aHATU3HPYIOUIETO  CKPEIIMBAHUSA IS
OTIpe/IeNIeHUsl TEHOTHUIa 0CO0U

6.3

CuerieHHoe HacnenoBaHue npusHakoB. Padora T. Moprana mo crerieHHOMY
HaclenoBaHUIO TreHoB. Hapymienue cuersieHHss T€HOB B pe3yibTare
KPOCCHHIOBepa. XpOMOCOMHasi TEOpHsl HACJIEJICTBEHHOCTH. | eHeTudeckue
KapThl.

I'eneruka mnosa. XpoMOCOMHOE OMNpeAeNIeHHE IMoJia. AyTOCOMBI W TIOJIOBBIE
XpPOMOCOMBI. I'omoramMeTHbBIe H TeTCPOraMETHBIC OpPraHU3MBI. HaCHeHOBaHI/Ie
IIPHU3HAKOB, COCIJICHHBIX C ITOJIOM

6.4

N3menunBocTh. Buabsl M3MEHUMBOCTH: HEHACNIEACTBEHHAs M HACJEACTBEHHAs.
Ponb cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOJM(DUKAITMOHHOW W3MEHYMBOCTH. BapuanuoHHBIN psg W BapuallMOHHAs
kpuBas. Hopma peakuuu npusnaka. KonnyecTBeHHbIE U KaU€CTBEHHbIE PU3HAKH
1 ux HopMa peakiuu. CBOMCTBa MOIU(PUKAITMOHHON N3MEHUYHNBOCTH

6.5

HacnencTtBenHas, WiIM TeHOTUIMYECKAs, W3MEHYHMBOCThL. KoMOMHATHBHAS
M3MEHYUBOCTh. Mei03 W TOJIOBOM TMpoIlecC - OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTH. MyTallMOHHAas W3MEHYMBOCTh. Kitaccudukamumss MyTaiuid:
TF€HHbIE XPOMOCOMHbBIC, FeHOMHbIE. YacToTa U MPUYMHBI MyTaluii. MyTrareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACJIEICTBEHHOM n3MeHunBocTr H.M.
Basumnosa

6.6

I'eneTnka uyenoBeka. KapI/IOTI/IH yesioBeka. OCHOBHBIC MCTOAbBlI TCHCTHUKHU
YCJIOBCKA: reHeaHOFHqCCKHﬁ, 6HH3H€HOBBII>1, HHTOreHeTquCKHﬁ,
6HOXHMH“ICCKHI>1, MOJ'ICKy.]'IHpHO'FeHeTquCKHﬁ. COBpeMeHHOG OIIPpCACIICHUC
T'CHOTHUIIA: IMOJHOTCHOMHOC CCKBCHHUPOBAHUC, 'CHOTUIIMPOBAHUEC, B TOM YMCJIC C
IIOMOIIIBIO HHP'aHaHI/ISa. HacnencrBenHbie 3a00J1€BaHUs YeEJOBEKAa: Te€HHEIE
6OJ'Ie3HI/I, 0oJIe3HU C HacCJIeACTBEHHOM IpeaAPaCIONIOKCHHOCTBIO, XPOMOCOMHBIC
oone3nn. CoMaTHYCCKHE H TCHCPATHUBHBIC MYTAallUH. HpI/IHI_[I/IHBI 340pOBOTO
O6p21321 KHW3HH, JHArHOCTHUKH, HpO(l)I/IHaKTI/IKI/I n  JICYCHHUA T'CHCTHUYCCKHUX
0oJIe3HEH. MeauKo-reHeTUUECKOe KOHCYJIbTUPOBAHHUC. 3HaueHUe MEIUITUHCKON
TCHCTUKU B MPCAOTBPALNICHUH U JICUCHUHN T'CHCTUYCCKUX 3a00JIEBaHMI YeIIOBEKA

CCJ'IGKLII/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M THpPOLECC. 3apOXIECHUE CENEKLHUH U JOMECTHKALUS.
VYuenne H.M. BaBwioBa 0 MLEHTpax NPOUCXOXKIEHUS W MHOroooOpasus
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KYJIbTYpPHBIX pacTeHui. L{eHTphl MpOUCXOXKICHUSI TOMAITHUX XKUBOTHBIX. CopT,
1I0POJ1a, IITAMM

7.2

CoBpemeHHbIE METOJbl CeleKIUU. MaccoBblii U MHIUMBUAYAIbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHUH U KUBOTHBIX. OleHKa 3KcTepbepa. bimzkopojcTBeHHOE
CKpelrBaHue - UHOpuAMHr. Yucrtas nuHusg. CKpelMBaHUE YHUCTBIX JIMHHIL.
I'ereposuc, unu rubpunHas cuina. HepoacTBeHHOE CKpellMBaHUE - ayTOPUIUHT.
OtnanenHass TuOpuaM3anus W €€ ycrnexw. VICKYyCCTBEHHBI MyTareHe3 H
MIOJYy4YEHUE IOJMUILUIONIOB. JIOCTMKEHUS CENEKUHMH PACTEHHUH, XUBOTHBIX U
MHUKpPOOPIraHU3MOB

7.3

buorexHonorust kak oTpacib NpPOU3BOACTBAa. ['€HHas WH)XEHEepHUs. OTallbl
co3ganust pexomOuHanTHOW JIHK wu Tpancrennbix opranusmoB. Kietounas
nHKeHepus. Kietounsle KylbTypbl. MEUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUN.
KitoHnpoBaHue BBICOKOIPOAYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okojoryyeckrue M dThdeckue  npobiemsl. MO - reHermuecku
MOAU(PUIMPOBAHHBIE OPraHU3MbI

11 xnacc

Kon

[IpoBepsieMble TpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM

MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMBbl CPETHETO 00IIIEeT0 00pa30BaHUS

pe3yibTara

ChopMHpOBAaHHOCTh 3HAHMK O MECT€ W PO OWOJOTHH B CHUCTEME
HAyYHOTO 3HAHUS ECTECTBCHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KAPTHHBI MHpa W HAyYHOT'O MHUPOBO33PCHUS; O
BKJIQJIC POCCHUHCKMX W 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE
Ouosornu; (PYHKIMOHAIBHOW T'PAaMOTHOCTH YEJIOBEKa JUIS PEUICHUS
KU3HCHHBIX 33124

YMeHHe pacKpbIBaTh COJIEPKAHUE OMOJIOTMYECKHX TEPMHHOB U TIOHSITHIA:
BHJI, TOMYJSALMs, TE€HO(POHJ, SBOJIOMMS, IBUXKYIIUE CHIIBI ((HaKTOpHI)
9BOJIIOIIUYM,  MPHUCIOCOOJICHHOCTh  OPraHWU3MOB,  BUA000pa3oBaHUE,
JKOJIOTHYECKUE (AKTOphI, SKOCHUCTEMA, TMPOJIYICHThI, KOHCYMEHTHI,
pPEIyLEHThI, I[N TMUTaHMs, 3KOJOTMYecKas MUpaMuia, OWOTeOoleHO3,
ouocdepa

YMenue wuznarate OHOJNOTHYECKHE TEOpUH (SBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKAsI TEOPHS DBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apomemmeBoro  cxoactBa K.M. bapa, uepenoBaHHs — TJIaBHBIX
HanpaBneHud u myreit sBomounu A.H. CeeprioBa, ydenust o 6uocdepe
B.M. Bepnazackoro), onpeaensTh TPaHUIBI UX MPUMEHUMOCTH K >KHBBIM
cucremam

VYMeHue BiageTb METOJaMH HAay4YHOT'O IIO3HAaHUsA B OuoJIorun
(Ha6J'IIO,Z[CHI/Ie U OIIMCAHUC IKUBBIX CHCTCM, HPOLCCCOB H HBHCHHﬁ;
opraHu3anusa n MMPOBCACHUC OHOJIOTUYECKOTO OKCIICPUMCHTA,
BBIIBU’KCHHUC TUIIOTC3bI; BBISABJICHUC 3aBUCUMOCTU MCKAY UCCICAYCMbIMU

37




BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX
Hay4HbIX IIOHATHM, TEOPUM M 3aKOHOB; YMEHME JejaThb BBIBOJABI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJIHTATOB)

YMeHHe BBIIENATh CYIIECTBEHHBIE MPU3HAKH CTPOCHHUS OMOJIOTHYECKUX
00BEKTOB: BUJIOB, MOMYJAUI, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLICHTOB,
OMOreo0l€HO30B M 3KOCHUCTEM; OCOOEHHOCTH IMPOLIECCOB HAC/IEACTBEHHOMN
U3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa3oBaHu,
IPUCTIOCOOJICHHOCTH OPraHU3MOB, ACUCTBUS HKOJOTHIECKUX (PaKTOPOB HA
OpraHu3Mbl, IE€PEHOCa BEIIECTB W IOTOKAa DSHEPruM B DKOCHCTEMAX,
AQHTPONOI€HHBIX M3MEHEHUMH B  JKOCHUCTEMAaxX CBOEHM  MECTHOCTH,
KpyroBOpOTa BELIECTB M OMOr€0OXUMHUYECKUX LIUKIIOB B Onocdepe

YMeHue - NpUMEHSTh  TOJyYeHHbIE  3HAHUS s OOBSICHEHUS
OMOJIOTMUECKUX TMPOIECCOB U SBICHUH, ISl TPUHATHS TMPAKTHUYECKUX
pelIieHni B MOBCEJIHEBHOM U3HU B LENSIX oOecredeHusi Oe30MacHOCTH
CBOETO 3JIOPOBBSI U 3J0POBBSI OKPYKAIOIIUX JIFOACH, COOJIIOACHHUSI HOPM
TPAaMOTHOTO TIOBEJCHHS B OKpYXalolleld MPHUPOJAHOW Cpene; MOHUMaHWe
HEOOXOTUMOCTH HCIIOJIB30BAHUS JOCTHIKEHUNW COBPEMEHHOW OHOJIOTHH
JUTSI pallMOHAJILHOTO TIPUPOIOTIOIH30BAHUS

YMeHue pemiath 3JeMEHTapHble OMOJOTHYECKHE 3aJaud, COCTaBIIAThH
CXEMBI IepeHOoca BEIIECTB U SHEPTUHU B IKOcUCcTeMax (I[eMH MUTAHUs)

YMeHHe BBITIOJNHATH JTa00OpaTOPHBIC U MPAKTHYECKHE PabOThI, COOIOAATH
MpaBujia pH paboTe ¢ yueOHBIM U JJa00PATOPHBIM 000PYIOBAHHEM

YMeHue KpUTHYECKH OIICHMBaTb U HWHTEPIPETHPOBATh HHEGOPMALHIO
OMOJIOTUYECKOTO COAEPIKaHMs, BKIIOYAIOLIYIO TICEBAOHAYYHbIE 3HAHUS U3
paznuuHbiXx ucTOYHMKOB (CMUM, HaydyHO-TIOMyNSpHBIE MaTepUabl);
paccMmaTpuBath 100abHBIE SKOJOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(hopMHpOBATH M0 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3ULIUIO

10

YMeHue co3iaBaTh COOCTBEHHBIC HMHCHbMEHHBIC M YCTHBIC COOOIICHHMS,
0000m1ass OMOJIOTHYECKYI0 HMH(OpPMAIMIO W3 HECKOJbKHUX HCTOYHHKOB,
IrPaMOTHO MCIOJIb30BaTh MOHATUHHBIN armnapar OMOJ0ruU

[IpoBepsiembie anemenThI cogepxkanus (11 kmacc)

Kon [IpoBepsieMblii 31€eMEHT coJlepKaHUs
1 DBOJIOLIMOHHAs OUOJIOT S
1.1 DBOJIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerensctBa  dBomtonuu.  [lanmeoHTosoOrMueckue:  MOCIEAOBATEIBHOCTD
MOSIBJIEHUS] BUJIOB B IAJEOHTOJIOTMYECKON JIETONHUCH, IMEpPeXOHble (OPMBI.
buoreorpaduueckue: cxoncTBo M paznuuue (ayH u (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJCTBA U pa3IndMs SMOPHOHOB PAa3HbIX BUIOB
[I03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTMUYHBIE, AHAJIOTHUYHBIE,
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pyAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX ITYTeH y BCEX
OpraHu3MOB

1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpeanocbuiku  BO3ZHMKHOBEHHUS
JnapBUHM3MA. JIBMIKYyLIME CHJIbl 3BOJIOLUMU BUJOB 10 JlapBuHYy (M30bITOYHOE
Pa3MHOKEHME IIPU OTPAaHUYEHHOCTH PECYpPCOB, HEONPEAEICHHAs U3MEHYUBOCTD,
00pn0a 3a CyIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Tteopust 3Bomtonuud (CTD) u OCHOBHbIE €€ TOJIOKEHHUS.
MuxkposBosmtorus. [lomynsius kak equHUIa BUAA U BOJIOLUN

1.4

JBuxymue cuiibl (¢GakTopbl) 3BOJIOLNUU BUJIOB B MpHUpoae. MyTallMOHHBIN
npouecc U KOMOWHAaTHUBHAs M3MEHUMBOCTh. [lomynsnnoHHBIE BOJHBI U Apend
reHoB. M3omnsuus u murpanus. EcrecTBeHHbIN 0TOOp - HampaBisolui (HakTop
sBoJIIOLUU. DOPMBI €CTECTBEHHOIO 0TOOpA.

[IpucniocobneHHOCT, OpPraHU3MOB Kak pe3ynbTar 3Boiouuu. [lpumepst
MpUCTIOCOOIEHUH Y OpraHn3MoB. ApoMoph03bl U HAMOAJANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHOBHbIE (OPMBI BUI000pa30BAHUS:
reorpapuueckoe, IKOJIOrHIECcKoe

1.5

Makpossomtonusi.  Dopmbl  dBoMIONMM:  (uIeTHYeCKas, JAUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTs 3BOIIOIMN

Bo3HUKHOBEHUE U PAa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TpEACTAaBICHUS O 3apOXKICHUM >KU3HU. HayuHble Trumoress
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOuoreHe3 M MaHcrepMus. XHUMHUYEcKas
SBOJIIONHMS. OKCIEPUMEHTAIBHOE TMOATBEPKIACHUE XUMHUYECKOW SBOJIOIHUH.
Hauanpabie sTanbel Ouosornueckoit sBosroruu. ['mnoresa PHK-mupa. IlepBoie
KJIETKU U UX 3BoJItoLHs. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hu Ha 3emie no spam U nepuoaam. Karapxeil. Apxelckas u
npoTepo3oiickas dpbl. [lameo3olickas 3pa W ee MepuoAbl: KEeMOPHICKUIA,
OPJOBUKCKHM, CWJIYPUHUCKUH, JIEBOHCKHH, KaMEHHOYTOJIbHBIM, TEPMCKHUH.
Mes3o3oiickas 9pa U ee Mepuo/Ibl: TPHACOBBIH, FOPCKUN, MEJIOBOIA.

KaitHo3o¥ickass 5%pa M ee  NEepUoJbl: MAJECOIC€HOBBIM,  HEOTC€HOBBIMH,
AHTPOTOTEHOBBINA. XapaKTEepUCTUKA KIUMaTa U TEOJOTHYECKHX IMPOIIECCOB.
OcHOBHBIE ATaIbI BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpPa. ApoMop(]o3bl y
pacTeHuii u UBOTHbIX. [losiBJIeHHME, paclBET W BBIMHUPAHUE TPYII >KUBBIX
OpraHu3MOB

2.3

Cucrema OpraHu4eCckoro Mupa KakK OTpaXC€HHUEC SBOJIIOIHU. OcHoBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

OBOJIOLMSA 4elloBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue mpeicTaBlIeHUH O
IIPOUCXOXKICHUM 4YesloBeKka. MeTonapl M3ydeHHs aHTponoreHesa. Cxoacrtsa u
pa3nuuus YeNI0BEKA U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.
JiBmkymiue cuibl ((hakTopsl) aHTponorenesa. HacinencrBeHHass H3MEHUMBOCTD U
ecTecTBEHHbIN 0TOOp. OOIecTBEeHHbIH 00pa3 W3HU, U3TOTOBICHHE OPYAUN
TPYyZla, MBIIIIJICHUE, peYb
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2.5

OcHOBHBIE CTaAUM M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenslid, Yenoexk mnpamoxonxdmui, YenoBexk HeaHuepTalbCkui, Yenosek
pazymHblii. Haxoku MCKOmaeMbIX OCTAHKOB, BPEMS CYLECTBOBaHUS, 00JacTb
pacnpocTpaHeHus, 00beM roJIOBHOIO MO3ra, 00pa3 *HU3HU, OpYyAUs

2.6

Yenoseueckue pacbl. OCHOBHbBIE OOJBIINE pachl: €BpoIleouHas (eBpa3uiickas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHASA), MOHTOJIOUHAs (a3marcko-
amepukaHckas). UepTbl nprucrnocoOIeHHOCTH NMPEACTaBUTENIEH UETOBEUECKUX pac
K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kpurnka pacusma

Opranu3Msl U OKpyXxarolias cpeaa

3.1

DKOJIOTHS KaK Hayka. 3aJadyd W pa3jelibl 9KOJOTUU. METOIbl AKOJIOTHYECKUX
WCCIIeIOBaHU. JKOJIOTHIecKkoe MUPOBO33peHne. Cpenbl 0OUTaHHUS OPTaHU3MOB:
BOJTHAsI, HA36MHO-BO3/IYIIIHAS, TOYBCHHAS, BHYTPHOPTaHU3MEHHAS

3.2

Oxosiornueckue  ¢aktopel. Kmaccudukanus — skomormueckux — (aKTOPOB:
abnoTHdeckre, OWOTHYECKHE U AaHTPOTOTEHHBIE. JlelicTBHE HSKOJIOTHYECKHUX
(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotuueckue (GaxkToOpbl: CBET, TemIepaTypa, BIaKHOCTb. DOTOMEPUOAN3M.
[Ipucniocobnenuss opraHu3MOB K JEWCTBUIO aOMOTHMYECKUX  (DaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckue dakropel. Buasl OMOTHYECKHUX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XMIIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCalIu3M (HaxJeOHUYEeCTBO,
KBapTUPAHTCTBO), aMEHCaJu3M, HelTpanu3Mm. 3HaueHHe  OHMOTHYECKUX
B3aUMO/ICHCTBUI 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU ITOITYJIALUH. OCHOBHEBIE I10Ka3aTcIin
monmyJiiauu: 4YUCICHHOCTH, IINIOTHOCTH, POXKIAAEMOCTHb, CMEPTHOCTH, IIPHUPOCT,
MuUrpangus. III/IHaMI/IKa YHUCJICHHOCTHU MOMYIISAIHWH U €€ PETYIIAIUA

COO6H.[€CTBa " 3KOJIOTMYCCKHUE CUCTEMBI

CooO1iecTBO  OpraHu3mMoB - OwuoneHo3. CTpPYKTypbl OHOIICHO3a: BHJIOBasd,
MPOCTPAHCTBeHHAs, Tpoduueckas (muimieBas). Buapl-momuHantel. CBsi3M B
OHOLIEHO3E

4.2

Dkonoruveckue cuctembl (9kocucremsbl). [lonsitme 00 »dKocHcTeMe U
ouoreorneHo3e. @DYHKIMOHAIbHBIE KOMIOHEHTHI JKOCHCTEMBI: IPOJIYLEHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBopoT BellecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCHCTEMbI. [lumieBble LenuM U CETH.
OCHOBHBIE TOKa3aTeNyd 3KOCUCTEMBI: OMoMacca, MPOIYKIHS. DKOJIOTMYECKHE
NUpaMUAbl: TMPOJIYKLNH, YHUCIEHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM:
YCTOHYMBOCTB, CaMOperyisanus, passutue. Cykueccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WIIN
IIMPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOT€HHBIE OKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpO03KOCHCTEMBI.
bronorudeckoe u X034HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpazue kak Qaktop ycroiumBocTH dKkocucteMm. CoxpaHeHue
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OMOJIOTHYECKOT0 Pa3HOOOpasus Ha 3emIie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. ['panuiubl, cocTaB W CTpPYyKTypa
ouoctepsl. Kusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOCHEephl Kak
rio0anbHOM JKOcUCTeMBl. J[MHaMu4eckoe paBHOBecHe W oOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB M OHOTCOXMMUYCCKUE ITUKIBI IJIIEMEHTOB
(yrnepona, a3ota). 30HaIBHOCTH OHOC(epbl. OCHOBHBIE OUOMBI CYIITH

4.5

YenoseuectBO B Omocdepe 3emun. AHTPONOreHHbIE M3MEHEeHHs B Oumocdepe.
I'moGanbHbIE SKOIOTUYECKHE POOIEMBI.

OcHOBa palMOHAJIIFHOTO  YIPAaBJICHUS TPUPOJHBIMH pecypcaMu H  HUX
ucnoJsib3oBanue. JoCTKeHns OMOJIOTUH U OXpaHa MPUPOIbI

IIposepsiembie Ha EI'D mo 6uoJsiorun tpedGoBanus

K pe3yJibTaTaM OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpPaMMbl

cpeaHero oouero oOpa3zoBaHusi

Kon

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHUS

MPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBbI CPEAHETO 00IIero 00pa3oBaHus

TpeboBaHUs

1

ChopMHUpOBAaHHOCTh 3HAHMK O MECT€ W PO OWOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUU COBpPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MHpA, B MO3HAHWW 3aKOHOB MPHPOIBI U
pEIICHUH >KU3HCHHO BaXXHBIX COIMATBHO-3THYECKUX, SKOHOMHYECKHX,
IKOJIOTUYECKUX TPOOJIEM YEIOBEYECTBA, & TAKXKE B PEIICHUH BOIPOCOB
palMOHAILHOTO TPUPOONOIL30BaHUs, B (POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIEHHSI K TPHUpOJIe, OOIIECTBY, YEIOBEKY; O BKJIAJC POCCHHCKHX W
3apyOCIKHBIX YUEHBIX - OHOJIOTOB B pa3BUTHE OUOJIOTHH

Brnagenue cucremoil 3HaHM 06 OCHOBHBIX METOJIaX Hay4YHOTO MO3HAHUS,
UCIIOJIb3YEMbIX B OHOJIOTMYECKUX HCCIEIOBAHUSAX >KUBBIX OOBEKTOB M
9KOCUCTeM  (OmMHUCaHMe, HW3MEpEHHe, TMpoBeIeHUE  HaOIIOACHMUIA);
crioco0aMH BBISIBIICHUS U OLIEHKU aHTPOTIOT€HHBIX U3MEHEHUI B IPUPO/IE.
YMeHue BBIBUTaTh THUIOTE3bl, IMPOBEPATh HX OKCIEPUMEHTAJIbHBIMU
cpeactBamu,  QOopMynHpys — LeJdb  HCCIEAOBAaHUS,  aHaJIU3UPOBAThH
MOJIy4YeHHbIE PE3YAbTAThl U J€TaTh BHIBOIBI.

BoisiBneHue  3aBUCUMOCTH  MEKIY  HCCIEIYyeMbIMH  BEIHMYMHAMH,
00BsICHEHUE TMOJYYCHHBIX PE3yabTaTOB M (OPMYIHPOBAHUE BBIBOJOB C
MCII0JIb30BAaHNEM HAYYHBIX MOHITUH, TEOPUI U 3aKOHOB

YMeHue BIaIeTh CUCTEMOM OMOJIOTHYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAratolIe OMOIOTHYeCKHe TEPMUHBI U MOHATHS ()KU3Hb, KIIETKa,
TKaHb, OpraH, OpraHW3M, BHUJ, MOMYJALMs, 3KOCHCTEMa, OHOLEHO3,
6uocdepa; MeTaboIM3M, rOMEOCTa3, KIETOUHBI UMMYHHMTET, OMOCHHTE3
Oernka, OHOTIOJIMMEDHI, JMCKPETHOCTB, camMOperyJsinus,
CaMOBOCIIPOU3BEACHHUE, HACJIEICTBEHHOCTD, WU3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);
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Oouonorudeckue reopun: kierounas reopus T. [lIBanna, M. lllneiinena, P.
BupxoBa; kioHanpHO-celleKTUBHOTO uMMyHuTeta Il DOpmux, W.N.
MeuHukoBa, XpOMOCOMHAs TEOPUsl HACIeACTBEHHOCTH T. MopraHa, 3akoH
3apoabiieBoro cxoactsa K. bapa, sBomrormonnas teopuss Y. JlapBuHa,
CHHTETHYECKAs] TEOpHUs SBOJIIOIMHU, Teopusi aHTtpororeHesa Y. /lapeuna;
teopus ouoreorieHo3a B.H. CykaueBa; yuenue H.W. BaBuioBa o nieHTpax
MHOT000pa3usi ¥ MPOUCXOXKACHUS KYIbTYPHBIX pacTeHwid, ydeHue A.H.
CeBeprioBa 0 TyTAX M HampaBiICHUSAX HBOJIONMHU, Yydenue B.U.
Bepnanckoro - o 6uocdepe); 3aKoHbI (€AMHOOOpPA3Usl TOTOMKOB TIEPBOTO
MIOKOJIEHUS, pACUICIUIEHUsl MPU3HAKOB, HE3aBHCUMOIO HAacleOBaHUS
npusHakoB [. MeHzensa; CUEIJIEHHOTO HACJIEIOBAHUS MPU3HAKOB U
HapylleHus cueruieHuss reHoB T. MopraHa; romMoJIoTHYeCKHX pSJOB B
HacnencTBeHHOM  m3MmeHumBocTH H. M. BaBmioBa; TeHETHYECKOTO
paBHoBecus JDx. Xapau u B. BaitaOepra; 3apopsimeBoro cxojactsa K.
boapa; 6morenernueckuii 3akon J. 'ekkenst, . Mromiepa);

MPUHIIUATIBI (YUCTOTHI TaMET, KOMITJIEMEHTAPHOCTH);

npaBmwia (MuHumyma FO. Jlubuxa, 3KOJOTMYECKON NUpaMUIBl YHCEN,
OrOMacchl U SHEPTHH);

runoTe3bl (koarepaTHo A.M. Omapuna, mepBuyHOrOo OymboHa JIXK.
Xonneitaa, mukpochep C. Dokca, pudozuma T. Yek)

Ymenune peuiatb  IOUCKOBBIC OMOJIOTHYECKHE 3aga4u, BbIABIATH
IPUYUHHO-CICACTBCHHBIC CBA3H MCKAY UCCICAYCMBIMU OHOJIOTHYECKUMU
O6’B€KTaMI/I, mpouncccaMu U ABJICHUAMM, OCJIaTh BBIBOABI M IIPOTHO3bBI HA
OCHOBAaHHMHU IOJYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh T'CHOTHUIIMYCCKUC CXCEMBlI CKpCHIMBaHUA 11 PA3HBIX THIIOB
HacJI€aoBaHWs IMPU3HAKOB Y OpPraHHM3MOB, COCTaBJIATH CXEMBI IEPCHOCA
BCIICCTB U SHEPIvU B SKOCUCTEMAX (HCHI/I IUTaHUsA, ITMIICBBIC CeTI/I)

VYmenune YCTaHaBJIMBaTh B3aWMOCBA3H MEXKAY CTPOCHHEM H (bYHKI_[I/IHMI/Ii
OPraHon 0B, KJICTOK PA3HBIX TKaHefI, OopraHaMm U CUCTCMaMH OPIraHOB Yy
paCTeHHﬁ, KMBOTHBIX M YCJIOBCKA, MCEXAY OTallaMu oOMeHa BCIICCTB,
oTallaMM KJIETOYHOI'O IUKJIA W XHU3HCHHBIX IUKIIOB OPraHU3MOB, 3TallaMu
3M6pI/IOHaJ'IBHOFO pasBUTHUA; T'CHOTHUIIOM H (1)6HOTI/IHOM, (beHOTI/IHOM n
(I)aKTOpaMI/I Cpeanbl O6I/IT8.HI/I${; nmponeccamMn HSBOJOLUHA; ABUKYHIUMU
CWJIaMH  aHTPOIIOICHE3a, KOMIIOHCHTAaMHU PpPa3JIMYHbIX JKOCHCTEM H
HpI/ICHOCO6J'IeHI/IHMI/I K HUM OPraHnu3mMoB

YMeHue BbIICNIATh CYILIECTBEHHbIE TPU3HAKHU:

CTPOEHHsSI BUPYCOB, KIJICTOK NPOKApPUOT M IYKAPHOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHOI'€OIIEHO30B, 3KOCHCTEM U
O6uocdepsl; CTPOCHUSI OPraHOB M CHUCTEM OPraHOB PAaCTEHUH, KUBOTHBIX,
YeJI0BeKa; MPOIIECCOB JKU3HENESITEIbHOCTH, MPOTEKAIOUX B OpraHU3Max
pacTeHMii, )KUBOTHBIX M YEJIOBEKa; OMOJOIMUECKUX IPOILIECCOB: OOMEHa
BelleCTB  (MeTaboiu3M), HUHPOPMALMU U TPEBPALICHUS DHEPrHH,
Opo’keHHs, aBTOTPO(HOIO U  TETEepPOTPOPHOr0  THUIOB  MHUTAHMS,
¢doTrocuHTE3a M  XEeMOCHHTE3a, MMHTO3a, Meio3a, TaMeToreHesa,

3M6p1/10reHe3a, 8 () CT3M6pI/IOHaJIBHOI‘ () pa3BUTHA, PAa3MHOKCHUS,
HUHAUBUAYAJIBHOTO PpPa3BUTUA OpPraHU3Ma (OHTOI‘GHC3&), B3aUMOJCUCTBUS
T'CHOB, reTepo3uca, JIencTBUi HCKYCCTBCHHOI'O 0T60pa,
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CTaOMJIM3UPYIOIIETO, JBWKYLIETO U  Pa3pbIBAIOIIETO €CTECTBEHHOIO
oTOOpa; AIJIONMATPUYECKOTO M CHMIIATPUYECKOTO BHI000pA30BaHUS;
BIUSHHUS ~JBWKYLIIMX CHJI OBOJIONMM HA TeHO(MOHI TOMYISINN;
NPUCHIOCOOJICHHOCTH OPraHu3MOB K cpelae OOWTaHWsA, 4YepelOBaHUs
HaNpaBJICHUH SBOJIIOLUK, KPYrOoBOPOTa BEIIECTB M IOTOKA JHEPTrUU B
JKOCUCTEMAX

C(i)OpMI/IpOBaHHOCTI) YMCHHA BBIACTIATH CYIICCTBCHHBIC IIPpU3HAKH
BUPYCOB, KJIETOK MPOKApHOT W OYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OHOTEOIEHO30B U JKOCHUCTEM;
OCOOEHHOCTH MPOLECCOB OOMEHa BEIIECTB M INpPEBpallleHUs SHEPIruu B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO U DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHUS, Ppa3BUTUS H
Pa3MHOXXEHMSI, MHAWBHUIYaIbHOTO pa3BUTUS OpraHu3Ma (OHTOreHe3a),
00pbrOBI 3a CYIIECTBOBAHME, €CTECTBEHHOIO OTOOpPA, BMJI000pa3oBaHMUS,
MPHUCIIOCOONICHHOCTH ~ OPraHW3MOB K  cpene  OOHWTaHWs,  BIUSHHS
KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOI'CHHBIX W3MEHEHNH B DKOCHCTEMax
CBOCW MECTHOCTH, KPYroBOpPOTa BEIIECTB W MPEBPAIICHHS SHEPTHH B
ouocdepe

YMeHHne HCIOoJIb30BaTh COOTBETCTBYIOIIME apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO W CHMBOJIMKY JUIsl JOKA3aTelbCTBA POJCTBA OPraHU3MOB
Pa3HbIX CHUCTEMATHYECKHUX TPYII; B3aUMOCBSI3M OPraHU3MOB U CpPEJIbl
oOWTaHUs; €IMHCTBA YEJIOBEYECKUX pac; HEOOXOJUMOCTHU 3J0pPOBOTO
oOpa3a KHU3HU, COXpaHEHUS pa3HOOOpaszusi BUIOB U SKOCUCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA

YMeHue  KpUTHYECKHM OLEHUBaTh HMH(OpPMALUIO  OUOJIOTUYECKOTO
COJIEp)KaHUSA; HMHTEPIPETUPOBATH JTUYECKUE AaCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUI B OMOJIOTMM, MEAMIIMHE, OMOTEXHOJIOTHH; paccMaTpUBaTh
r7100aIbHBIE SKOJOrHYeCKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH I10
OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIIHIO

[TepedeHs 27IeMEHTOB COJIepKaHus, MpoBepsieMbiXx Ha EI'D
10 OMOJIOTUH

Kon

[IpoBepsieMblii 37IEMEHT coIep:KaHUs

buomnorus xak HayKa. JKuBBIe cCHCTEMBI U X HU3YUCHUC

1.1

CoBpeMeHHass OuoJIOTHSI - KOMIUIEKCHas HayKka. buosiormdeckue Hayku H
u3yyaemble UMHU TpoOseMbl. DyHIaMEHTaJlbHbIE, NMPHUKIAJHBIE U TOMCKOBBIE
Hay4HbIE UCCIIEJOBAHUS B OUOJIOTHH.

3HayeHue OHOJOrMM B (OPMHUPOBAHUM COBPEMEHHOH €CTeCTBEHHO-HAaydHOMH
KapTuHbl mupa. IIpodeccun, cpszanHble ¢ Ouosoruei. 3HauyeHUe OUOJIOTUH B
MIPAKTUYECKON JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SIMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBI

1.2

’KuBble cucTeMbl Kak npeaAMET U3YyUCHUSA ounonorun. CBOMCTBA KUBBIX CHCTEM:
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€IMHCTBO XUMHYECKOTO COCTaBa, JNUCKPETHOCTb M LEIOCTHOCTh, CJIOXHOCTb U
YHOPSAOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEACHUE, PA3/IPAXKUMOCThb, K3MEHYMBOCTD, POCT U PA3BUTHE.
YPpoBHHM OpraHu3aluy XKUBBIX CUCTEM: MOJICKYJSPHBIA, KICTOYHbINA, TKAHEBBIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, 3KOCUCTEMHBIN
(buoreoneHoTHYeCcKui), OnochepHbii. [Iporecchl, TPOUCXOAAIINE B IKUBBIX
cucremax. OCHOBHBIC TMPU3HAKHU KHUBOro. JKu3Hb Kak (opma CymecTBOBaHUS
MaTepuu

1.3

Meroasl Ouonoruueckoi Hayku. HaOmromeHue, wu3MEpeHHE, SKCIIEPUMEHT,
cucTeMaru3amnmsa, MeTaaHanu3. IloHATHE O 3aBUCMMOM H  HE3aBHCHMOI
nepemeHHoM. [lmanupoBanue skcnepumenTa. [loctaHoBKa U pOBEpPKA THUIIOTES.
HyneBass rumnote3a. [loHsitue BBIOOPKM H €€ JTOCTOBEpPHOCTh. Pa3bpoc B
ounosornuecknx AaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJIYUEHHBIX PE3YJIbTaTOB.
[IpyuumHBl MCKaXKEHHS PE3yJIbTATOB AIKCIepUMEHTa. [IOHSITHE CTaTHCTHUYECKOTO
TecTa

Kietka xax Omostornueckas cucreMa

2.1

Knetka - cTpykTypHO-QYHKIHMOHANbHAS €IUHUIA KUBOTO. VICTOpHS OTKpBITUS
knetku. Pabotsl P. I'yka, A. Jleenryka. Knerounass teopust (T. LlBann, M.
HIneiinen, P. Bupxos). OCHOBHbIE MOJIOKEHUSI COBPEMEHHON KJIETOYHON TEOPHUH.
MeTtoapl  MOJEKYISPHOM W KJIETOYHOM  OMOJOTUM:  MHUKPOCKOIIHSA,
xpoMarorpadus, mekTpodopes, METo] MEUEHBIX aToMOB, muddepeHnnaaTbHoe
HeHTpUPyrupoBaHue, KyIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOIEMEHTHI. Bosa u
€€ poJb Kak PACTBOPUTENS, PEareHTa, ydacTHe B CTPYKTYPUPOBAHUU KIETKH,
TEIUIOPETYASUU. MUHepalbHble BEIIeCTBA KIIETKU, UX OHOJIOTUYECKAs POJb.
Posnp KaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
Crpykrypbl OenkoBoit Mosekynsl. llepBuunas crpykrypa Oenka, HenTHIHAS
CBA3b. BrTopuuHas, TpeTU4Has, 4YETBEpTUYHAas CTPYKTypbl. JleHarypauus.
CaoiicTtBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GyHKIIUN OCIKOB.
VYrneBoabl. MoHocaxapuapl, AMCAXapHUAbl, OJUTOCAXapHbl U MOJHCAXaPHUIbIL.
OO0muit mnaH cTpoeHHs W (U3UKO-XMMHYECKUE CBOMCTBA  YIIIEBOJOB.
buonoruueckue GpyHKIIUN yTriieBOIOB.

Jlunuaer. ['mapodunbHO-ruapodoOHBIE cBoMcTBa. Kiaccudukarus JHIHIOB.
Tpurmuuepuasl, GocPomunuabl, BOCKH, CTepoHIbl. buonornyeckue (QyHKIUU
munuaoB. OOmMe cBoicTBa OUOIOTHYECKUX MEMOpaH - TEKy4eCTh, CIOCOOHOCTh
K CaMO3aMbIKaHUIO, OJTYITPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK n PHK. CrpoeHune HYKIEHMHOBBIX KHCIIOT.
Hykneorunsl. [Tpunnun kommiuementapHoctu. IlpaBuno Yapradda. Ctpykrypa
JIHK - nBoiinas cnimpanb. MectoHaxoxaeHue u ouonornyeckue ynxuu JJHK.
Bunast PHK. ®ynkuun PHK B knetke.

Crpoenne wmonekynel AT®. Makpospruueckue cBsizu B MoJekyiae ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, WX (DYHKIMU
B kietke. CekBenuposanue JJHK.

CrtpykTypHass Ouojorus: OMOXMMHYECKHMEe U OHO(pU3NYECKHE HCCIeT0BAHU
cocTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPBl OMOMOJIEKYIT
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2.3

Tunel  KIETOK: 3yKapuoTHYecKas M NpokapuoTudeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUsI KICTKH.

CrpoeHne mpokapuoTHUECKON kieTkd. Kietounast creHka OakTepwii u apxei.
OcCoOeHHOCTH CTpPOEHUSI TeTepoTPOHONH M aBTOTPO(HONW NPOKAPUOTUIECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3AX.

Crtpoenne u (YHKIMOHHPOBAHUE DYKAPHOTHUECKOW KieTkH. [lnasmarmueckas
MeMOpaHa (tasmaniemma). CTpykTypa Iia3MaTudeckoil MeMOpaHbl. TpaHcmopT
BELIECTB uepe3 IIa3MaTUYECKyl0 MeMOpaHy: naccuBHBIM  (auddysus,
obOneryenHass muQQy3us), aKTUBHBIA (IIEPBUYHBIA M BTOPHYHBIA aKTHBHBIN
TpaHcnopt). [lonmynponunaemocts MeMOpanbl. PabGoTa HaTpuii-KaaueBoro
Hacoca. DHJOIMUTO3: MUHOLUTO3, (haroruTo3. Dk301uTo3. KierouHas crTeHka.
Crpykrypa ¥ QyHKIUU KIETOYHON CTEHKU pacTeHUi, TpuOOB.

Huronna3zma. [{uto3onb. I{utockener. [IBmwxkenue mmTomiasmbl. OpraHouzsl
kineTkd. OnHomMeMOpaHHBIE OPraHoWbl KIETKU: JHJOIUIa3MaTh4yecKkas CeTh
(BIIC), anmapar ['onbaxku, TM30COMBI, UX CTpoeHHE U (QyHKIMH. B3aumocss3b
OJIHOMEMOpaHHBIX OPraHou0B KieTKUu. CTpoeHue TpaHyIspHOTO PETHKYIyMa.
Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit
(arpaHynspHBIf) SHOOMIA3MATUYECKUN peTUKYayM. CekpeTropHas (GYHKIHS
anmapara [onbmxu. TpaHCIOPT BEHIECTB B KIETKE. Bakyosln pacTUTENbHBIX
kietok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOU/IBI KJIETKU: MUTOXOHJIPUH, MIACTUIBI.

Crpoenne W (QyHKIMM MUTOXOHIApHWH W TutacTul. [lepBUYHBIE, BTOpPUYHBIE H
CIIOXHBIE  IJIACTHIbl  (OTOCHHTE3UPYIOUIUX  JIYKapHOT.  XJIOPOIUIACTHI,
XPOMOILIACTHI, JICUKOTIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opradouasl kietku CrTpoeHne W (YHKIIMM HEMEeMOpaHHBIX
OpraHouioB KjeTku. PuGocombl. MukpodunameHTsl. MBIIIEYHBIE KICTKH.
MukpoTtpy6ouku. Kinetounsrii mientp. CTpoeHHWE W ABWKCHHE J>XTYTHKOB U
pecHruek. MUKpoTpyOOUKH HUTOTUIA3Mbl. LIeHTpHOIIb.

SAnpo. Obonouka sapa, XpOMaTHH, KapuoIUla3Mma, SAPBIIIKU, WX CTPOCHHE U
¢dbyakuun. SAnepHbiii 6enKoBBI MaTpuKC. [IpocTpaHCTBEHHOE pPacIoJIOKEHUE
XpoMocoM B uHTep(hazHoM sifjpe. benku XpoMaTuHa - TUCTOHBI.

Knerounsie BrimtoueHusi. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccUMWIALINS U TUCCUMIIIALIMA - JABE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIA U reTepoTpodHBIN. YyacTue KUCIOpoga B OOMEHHBIX
mpoueccax. JHeprerudyeckoe oOecredyeHue KieTku: mnpeBpamienue ATD B
oOMeHHBIX Tponeccax. {DepMEHTATHBHBIA XapakTep peakuil KIETOYHOTO
Merabonuzma. DepMeHTHI, WX CTPOCHHE, CBOMCTBA U MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otnnuus ¢pepMEeHTOB OT HEOPTAHUYECKUX KaTalnu3atopoB. benku-
aKTUBATOPbl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATHBHBIX
peaxiuii OT pa3IMYHBIX (PaKTOPOB.

IlepBuuHbBI CHHTE3 OpraHMyeckux BewecTB B KieTke. dDortocuHTtes. Poib
XJIOpomjiacToB B mpouecce QoTtocuHTe3a. CBetoBas M TeMHOBass (asbl.
IIpoaykTuBHOCTE (oTOCHHTE3a. BiusHHE pa3nuuHbIX (AKTOPOB Ha CKOPOCTb
¢dorocuHTe3a. 3HaueHne (HOTOCHHTE3A.

XemocunTte3. PazHooOpa3ue opraHn3MOB-XEMOCHUHTETUKOB: HUTpU(DULIpPYOIIHE
OakTepuu, xenezo0akTepuu, cepoOakTepuu, BOJAOPOIHbIE OakTepuu. 3HaAUEeHUE
XEMOCHUHTE3A.
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AnHadpoOHbIe oOpraHm3mMbl. Bumbl OpokeHus. [IpoaykTel OpokeHHS W UX
WCIOJIb30BAHNE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN O0JIe3HE.

AdpoOHBIC OpraHu3Mbl. JTambl 3HEpPreThdeckoro oOMeHa. [1oAroToBUTENBHBIM
atamn. [THKOIN3 - GECKUCIOPOTHOE PACIICIICHHUE TITFOKO3HI.

buonornueckoe OKHCIEHWE, WM KJIETOYHOE JbIxaHue. Poiib MUTOXOHApHIL B
rporeccax OMOJIOTHIECKOTO OKHUCJICHHUS. Hukmugeckue peaxiuu.
OxucnurensHoe docopummpoBanue. [IpenmyiecTBa a’poObHOTO Myt 0O0MEHa
BEILIECTB Mepe]] aHadPOOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA

2.5

Peakuun matpuyHoro cunresa. lIpuHIMN KOMIUIEMEHTApHOCTU B PEAKIUAX
MaTpUYHOTO  CHUHTe3a.  Peanm3anus ~ HAcleACTBEHHOW — HMHQOpMAIUH.
I'eneTnueckuii kox, ero cpoucrBa. TpaHckpunuus - mMarpuusbslii cuHTe3 PHK.
[IpyHOMOBI ~ TPaHCKPUIIMHU:  KOMIUIEMEHTAapHOCTb,  AHTUIAPAJUIENBHOCTb,
ACUMMETPUYHOCTh. TpaHcisinus U ee 3ranbl. Yyactue TpaHcnoptHslix PHK B
OouocunTe3ze Oenka. YcinoBusa OuocuHTe3a Oenka. KoaupoBaHue aMHHOKHCIIOT.
Pons pubocom B Onocunrese Oenka.

Opranuzanys reHomMa y NpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH T€HOB Y
npokapuot. ['mnore3a onepona (. XKaxob, K. Mano). Perymsmus oOMeHHBIX
Ipo1eccoB B KieTke. KileTtounslii romeocTas.

Bupychl - HexierouHble (QOpMBI KH3HU M oOnuratHele mapa3utel. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0osieBanust yeiaoBeka, )UBOTHBIX, pactenuii. CITINJI, COVID-19,
COLIMANIbHBIE U METULIMHCKUE MPOOIIEMBI

2.6

Knerounwrii mmkn, ero mepuoasl W peryiasmnus. Mutepdaza u  mMuTOS3.
OcoOenHOCTH TpoleccOoB, MpoTeKaronux B uHTepdase. [loaroToBka KIeTKH K
nenennto.  IIpecuHTeTHdeckuii  (MMOCTMUTOTHYECKHI), CHUHTETHYECKHM U
MMOCTCUHTETUYECKHH (TPEeMUTOTHYECKUIT) TEpHOIbl HHTEP(ha3bI.

Marpuunblii  cunte3 JHK-permmukanus. [lpunuuner  persmukanuu — JIHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIN CHHTE3, AaHTHUIAPAIICIBHOCTD.
Mexanusm pernkanuu JJTHK. Xpomocombl. Ctpoenne xpomocoM. Teaomepsl u
TejaoMepa3a. XPOMOCOMHBIM HAOOp KIETKH - KapuoTul. JUIumougHbli wu
rariouHbI - Habopel XpomocoM. [‘omonoruynbie XpoMocoMmbl. IlosoBbie
XPOMOCOMBI.

Jlenenue knetku - Muto3. CTauu MHUTO3a U MPOUCXOJSIINE B HUX MPOIIECCHI.
Tuner muto3a. Kapuokmnes u nurokuHe3. buonormdyeckoe 3Hau€HUE MHTO3a.
Perymsimust mMutoTHUeckoro mMkia Kietku. lIporpammupyemas KieTO4Has
rubensb - arnomnTos.

OyHKIMOHATbHAS TEHOMHUKA

OpraHI/ISM Kak OMOJIOTHMYeCKas CHCTEMa

3.1

OIHOKIIETOYHBIE, KOJOHHAJIbHEIE, MHOTOKJICTOYHEIC OpraHu3Mbl i
MHOTOTKaHEBbIE OPTraHU3MBbI.

@opMBI  pa3MHOMKEHHS OpPraHU3MOB: Oecroljioe (BKJIIOYas BEreTaTUBHOE) U
monoBoe. Buasl Oecmoioro  pa3MHOMKEHHUS: TOYKOBAHUE, CIOPYISALUA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3mHoskenue. [lonoBsie kieTku, wiu rameTsl. Meito3. Ctaguu meio3sa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbici meiios3a
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U II0JIOBOTIO Iporecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe paszButve. ['ameroreHe3 y >KUMBOTHBIX. lIoyoBbIE XkKene3bl.
OOpazoBaHnue W pa3BUTHE TNOJOBBIX KiIeTOK. CrepMaroreHe3 H OOTEHEs.
Crpoenue mnonoBbiX KieTok. OrmuiofnoTBOpeHHE U 3MOPHOHAIBHOE pa3BUTHE
*KUBOTHBIX. CIOCOOBI OTIJIIOJIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayansHoe pa3BuTHE OpraHu3MoB (oHTOreHes). Cramuum >MOpuoTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenuwe. Tumsl  1poOieHUs.
OcobGenHocTd  ApoOJNEHUS  MIICKONUTAIOMIMX.  3apOJBIIIEBBIE  JIMCTKH
(ractpynsinusi). 3akiajika OpraHOB W TKaHEH U3 3apOJIbIIIEBBIX JIMCTKOB.
B3aumHoe BiMsAHHME dYacTell pa3BHBAIOLIErocsl 3apojpllia (3MOpHOHAIbHAS
WHAYKIWS). 3akjiajka IJlaHa CTPOEHMS  JKMBOTHOTO  Kak  pe3yibTar
HepapXUyeCKUX B3aUMOJEUCTBUN T'eHOB. BiusiHue Ha SMOpHOHANIbHOE pa3BUTHE
pa3nuuHbIX (DaKTOpPOB OKpyXkatomied cpeabl. PocT U pa3BUTHE KUBOTHBIX.
[ToctaomOpuonaneheii miepuon. I[lpsmoe u Hempsimoe pa3BuTHe. Pa3Butne ¢
MeTaMop(}o30M y OECTIO3BOHOYHBIX M TO3BOHOYHBIX KUBOTHBIX. brosoruueckoe
3HaUEHHUE MPSIMOr0 M HENpPSIMOTO Pa3BHUTHSA, MX PACIPOCTPAHEHHE B MPUPOJE.
Tunsl pocta *KUBOTHBIX. DAKTOPBI PErYISILIMM POCTA KMUBOTHBIX M YEJIOBEKA.
Craguu mocTaMOpPHOHATIBLHOTO Pa3BUTHA Y JKUBOTHBIX M uenoBeka. [lepuoss
OHTOT'€HE3a YeJI0BeKa.

PasmHOX)eHne u pa3Buthe pacteHuid. ['ameroput u cnopodput. Meiio3 B
KU3HEHHOM Tukie pacreHuil. OOpazoBaHWe cmop B TMporecce Menosa.
l'amerorenes y pacteHuil. OIUIOIOTBOPEHHE W Pa3BUTUE PACTUTEIIBHBIX
opranu3MoB. /[BOWHOE OTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OO0pa3oBaHue u
pa3BuTHE ceMeHH. MeXaHNU3Mbl PEeryJsSIuU OHTOTE€HE3a Y PACTEHUN U KUBOTHBIX

3.2

I/ICTOpI/IH CTaHOBJICHHUA W pPasBUTHUA TI'CHCTUKHM KaK HaAyKH. OCHOBHBIC
TCHETUYCCKHE TOHATHS M CHMBOJIBI. | OMOJIOTMYHBIC XpPOMOCOMEI, aJJICJIBHBIC
T'CHBI, aJIbTCPHATHBHBIC IIPU3HAKH, ,Z[OMI/IH&HTHBIﬁ n peHCCCI/IBHHﬁ IIPU3HAK,
roMo3urora, rerepo3urora, 4YucCrasd JIMHHA, I‘I/I6pI/II[BI, T'CHOTHMII, (l)eHOTI/IH.
OCHOBHBIC MCTOJbI I'CHCTUKU: FI/I6pI/I,Z[OJ'IOl"I/ILIeCKI/II71, HHTOHOFH‘ICCKHﬁ,
MOJ'IeKy.]'IﬂpHO-FeHeTI/ILIeCKI/Iﬁ

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaens - 3aK0H eIuHOO0Opa3us
ruOpUIOB TIepBOro mokoJieHus. IlpaBuino nomuHMpoBaHHWSA. BTOopoil 3akoH
Mennens - 3akoH paclICIUICHUs MpuU3HakoB. [luTosornyeckue OCHOBBI
MOHOTHOPHHOTO CKpEIIMBaHus. [ MImoTe3a 4ucToThl ramMeT.

AHanuzupyromee ckpemuBanue. IIpoMexyTouHblil XapakTep HaclieJOBaHUS.
Pacmiensienyue npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JluruOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHpaens - 3aKOH HE3aBHCHMOIO
Hacjae[AOBaHUs  NPHU3HAKOB.  L[MTONOrMYECKHE  OCHOBBI  JIUTHOPUIHOTO
CKpELIMBAHMUS.

CuerieHHoe HacnenoBaHue mnpuszHakoB. Paboter T. Moprana. CremnneHHoe
Hacje0BaHUE T'E€HOB, HApYIIEHUE CLEIUICHUS MEXAY TeéHaMH. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHM3M OIpeAeNeHUus Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIM M TeTeporaMeTHbld noj. ['eHeTnueckas
CTPYKTypa TMOJIOBBIX XpoMocoM. HacienoBaHue mNpU3HAKOB, CUEIUJIEHHBIX C
nojoM. ['eHoTMH Kak nenocTHas cucrema. llneldoTponusi - MHOKECTBEHHOE
JeiicTBue TeHa. MHOKECTBEHHBIM aminenu3M. BzanmMojeicTBue HeallJIeIbHBIX
reHoB. Kommnementapaocts. Onuctas. [lonmmmepus
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3.4

BzaumopeiictBue reHoTMIa W cpeabl mpu  (GOpPMUPOBAHUU  (PEHOTHTA.
HN3MeHunBOCTh Mpu3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE MPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJICICTBCHHAS M HACJICICTBECHHAS.

MoaudukanmonHass  W3MEHYMBOCTh. Ponb  cpemsl B (DOpPMHUPOBAHUU
MOM(UKATMOHHON M3MeHuUnBOoCcTH. HopMma peakimy npu3Haka. BapuanuoHHbIH
psan u BapmanmoHHas KpuBas (B. Moranncen). CBoiicTBa MOIU(pHKAIIMOHHON
H3MCHYHBOCTH.

I'enoTunnueckass n3MEHYMBOCTH. CBOICTBA T€HOTUIIMYECKON W3MEHUYHBOCTH.
Bupl reHOTHUIIMYECKOW M3MEHYMBOCTH: KOMOMHATUBHASI, MyTaIl[AOHHASI.
KomOunatuBHass W3MEHUMBOCTb. Mei03 M TIOJIOBOM TMpOIECC - OCHOBA
KOMOMHATHBHOM W3MEHYHBOCTH. Pojb KOMOMHATHBHOM H3MEHYHBOCTH B
CO3/ITaHUU TEHETHYECKOTO pa3HOOOpa3us B MpeJesiax OTHOTO BHU/IA.

MyrauuoHHass W3MEHYMBOCTh. Buabl MyTanMili: TE€HHBIE, XPOMOCOMHBIE,
reHomHble. CHOHTaHHbIE W  WHAYIUPOBAHHBIE MyTaluu. SaepHbie u
nuToriazMaruueckue Myranuu. CoMaTuueckue U MojoBbie MyTaruu. [Ipuannbl
BO3HUKHOBEHMS MyTanuii. MyTareHbl M WX BIMSAHUE Ha OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKHX PSIIOB B
HacnenctBeHHo m3meHunBocTH (H.M. BaBunoB). BHesaepHas W3MEHUMBOCTh U
HaCJICICTBEHHOCTD

3.5

Kapuotun demoBeka. MexayHapoaHas MporpaMMa HWCCIAEAOBAHHUS TE€HOMA
YCJIOBCKA. MeTOHBI I/I3y‘IeHI/I$I TCHCTUKHN YCJIOBCKA. I‘eHeaJ'IOI‘I/I'-IeCKI/II\/’I,
OJIM3HELIOBBIN, IIUTOrCHETUYCCKHI, MONYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TCHETUICCKUH. CoBpeMeHHOE omnpeneycHue TeHOTHIIA:
MTOJTHOTEHOMHOE CEKBEHHPOBAHKE, T€HOTUITUPOBAHKE, B TOM YHCIIC C IMTOMOIIBIO
[11P-anamm3a. HacmemcTtBeHHble — 3a0ojieBaHUsS — 4ejoBeKa. [ eHHbIE |
XPOMOCOMHBIE 0oJe3HU yeJI0BEKa. bone3uu C HacJIeACTBEHHOU
MIPEAPACIIONOKEHHOCThIO. 3HAYCHUE MEUITMHCKON TeHETUKU B MIPEJOTBPAIICHUN
M JIEYEHUH I'eHeTHYEeCKUX 3a00JieBaHuil yeaoBeka. CTBOJIOBEIE KIETKU

3.6

JoMecTukanuss U ceneKiusa. 3apokKIACHUE CEJCKIMU U JIOMECTHKAIIMU. YYeHHUe
H.M. BaBunoBa 0 meHTpax MPOMCXOXKACHUS M MHOTO00pasus KyJIbTYPHBIX
pactenuii. Posib celekuuu B CO3aHUM COPTOB PACTEHHM W MOPOJ >KUBOTHBIX.
Copt, mopoga, mTaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEICTBEHHOM
m3menunBocty H.W. BaBuioBa, ero 3HaueHue Il CEIEKIIMOHHOW PabOThI.
Metonel cenekunoHHOW paboThl. McKyccTBeHHBIH OTOOp: MAacCOBBIM U
VHJIMBUyaJIbHBIN. OTtanel  KOMOMHAIMOHHOM  cejieKuuu.  VcmelTaHue
MPOU3BOIUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C TOMOIIBIO OILIEHKH
(eHoTHIIa TOTOMCTBA M OTOOP 1O TEHOTHITY ¢ roMoIbio aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CeJIeKIIMOHHON paboThl. PaguaionHsil u
XMMHYECKUN MyTareHe3 Kak WCTOYHHK MYyTalluid Yy KYJIbTYpPHBIX (HopMm
opranu3moB. lcrnosib30BaHME TE€HOMHOIO  PENAKTUPOBAHUS U METOIO0B
pexomOuHanTHEIX JIHK 17151 momydeHust HiCX0IHOTO MaTepuana Ui CeleKIUH.
[Tonyuenue nonumnonnoB. BuyrpuBugoBas rubpuamnsaius. bauzkopoacTBeHHOe
CKpelllMBaHMe, WM WHOpuAWHT. HepoJacTBeHHOEe  CKpelMBaHHWE, WU
ayrOpuauar. [ereposuc u ero mpuuuHbl. Vcmonp3oBaHWe Trerepos3nca B
cenekuuu. OtnanenHas rudpunuzanus. [Ipeomonenne OeCTUIONHS MEKBHUIOBBIX
rudpuaoB. JOCTHKEHUS CENEeKINH PACTEHHI U KMUBOTHBIX

3.7

OG’BCKTLI, HCIIOJIb3YyEMBIC B 6I/IOTCXHOHOFI/II/I, - KICTOYHBIC MW TKAHCBLIC
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KYJIbTYpbl, = MHUKPOOPraHU3MBI,  HUX  XapaKTEPUCTHKA. TpaguuonHas
OMOTEXHOJIOTH:  XJICOONIEUEeHHE, TMOJydYeHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJENUE. MukpoOuonornyeckuii cuHTe3. OOBEKTH MHUKPOOHOJIOTHYECKUX
texHosoruil. Ilpon3BoacTo Geska, aMUHOKHUCIIOT U BUTAMUHOB. VICKycCTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SHLEKIETOK U KIOHUPOBAHUE HKUBOTHBIX.
MeTo1 TpaHCIUIaHTALUKU SAEp KIETOK.

XpOMOCOMHAsi M TEHHas MHXEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KoHCcTpyupoBanue pexomOuHanTHbix JIHK. JlocTmxkenus u mepcneKTUBBI
XpPOMOCOMHOW W TEHHOW WHXXEHEpUH. MeAuIuHCKUE OWOTEXHOJIOTHH.
Hcnonp30BaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOroo6pasue opraHmyeckoro Mupa

4.1

buonormueckoe  pasHooOpasue  opraHusmMoB.  CoBpeMeHHass  cHCTEMa
opranuueckoro mupa. IlpuHmmnser knaccuduxanuu opranu3moB. OCHOBHBIE
CUCTEMaTUYECKUE TPYIIIbI OPraHu3MOB.

Oco0OeHHOCTH CTPOEHUSI U KU3HEAESITEIbHOCTH OJHOKIETOYHBIX OPraHHU3MOB.
bakTepun, apxeu, oJHOKIETOYHbIE IPUOBI, OJHOKIETOUYHBIE BOJOPOCIH, APyrue
npotuctel.  KosloHmanbHble — opraHu3Mbl.  J[BIDKEHHME  OJTHOKJIETOYHBIX
OpraHu3MoOB: aMeOOUAHOE, KTYTUKOBOE, PECHUYHOE. 3aIlUTa Y OJHOKIETOUYHBIX
opranu3MoB. Pa3apakxMOCTh y OJTHOKJIETOYHBIX OpraHM3MOB. TakcHuchl

4.2

MHoroknerounsle  pacTeHus.  B3anMoOCBsS3p  4YacTeld  MHOTOKIETOYHOIO
opranu3Ma. TkaHu, OpraHbl U CHUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusM Kak eauHoe 1enoe. TkaHu pacTeHuil. Tunbl pacTUTEIbHBIX TKAHEH:
oOpa3oBaTelibHas, IOKPOBHAs, MPOBOJAIAS, OCHOBHAs, MeEXaHHUYeCcKas.
OcobGeHHocTH cTpoeHHMS, PYHKITUN U PACTIONOKEHUS TKAaHEH B OpraHax pacTeHUN

4.3

BereratuBHbIe U reHepaTUBHBIE OpraHbl pacTeHUd. OYHKIIMK OPTaHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BrkeHre MHOTOKJIETOUHBIX PACTEHUN: TPOIU3MBI
u Hactud. [lormomieHue BOJbI, YIJIEKUCIOrO ra3a M MHUHEPAJIbHBIX BELIECTB
pactenusimu. Jlpixanue pacrenuil. {uddys3us razoB yepe3 NOBEPXHOCTh KIETKH.
TpancrnopTHble cUCTeMbl pacTeHHil. Beigenenue y pacrtenuil. 3ammura y
MHOTOKJIETOUHBbIX pacTeHuil. Kyrukyna. CpeacrBa macCMBHOM M XUMHYECKOU
3amuThl. OUTOHIUABL.

PaznpaxxuMocTh W perymsuus y OpraHu3MoB. Pa3ipa’kuMOCTh U perynsuus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBbIE BeliecTBa 1 MX 3HAYCHHE

4.5

MHOroKJIeTOYHble  >KMBOTHbIE. B3anMocBA3b  4acTeil  MHOTOKJIETOYHOTO
opranusMa. TkaHM, OpraHbl ¥ CHCTEMbl OPIaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe nenoe. ['omeoctas. TkaHU KUBOTHBIX U YeloBeKa. THIIbI
KUBOTHBIX TKaHEH: sNUTEeNUaNbHas, COEIUHMUTENIbHAS, MBbIIIEUHas, HEpBHAas.
OcoGeHHOCTH CTpoeHMs, (QYHKIUM U paclojio)keHHs TKaHed B oOpraHax
KHUBOTHBIX U YEJIOBEKa

4.6

Oprasbsl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMHU OPraHOB U CUCTEM OPraHOB.
Omnopa Ttena opranu3MoB. CKesleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUM ckeneT. CTpOEHHE W THUIIbI COECTUHEHUS
KOCTeH.

JIBmkeHre MHOTOKJICTOYHBIX JKMBOTHBIX. IluTaHme JXKUMBOTHBIX. IluTanme
MMO3BOHOYHBIX KUBOTHBIX. JpIxanue »uBOTHBIX. KoxkHoe apixanue. XKabGepHoe u
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JIETOYHOE JIbIXaHHUE.

JIpIxaHWe NO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOLMOHHOE YCIOXHEHHE CTPOCHMUS
JIETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHasl cucTeMa 4yejaoBeka. MexaHusm
BEHTWISIUM JIETKUX Yy NOTUL U MIEKONUTAIOMMX. TpaHCIOPT BEIIECTB Y
opranu3MoB. TpaHCHOPT BELIECTB Yy >KMBOTHbIX. KpoBeHOCHas cucremMa U ee
opranbl.  KpoBeHocHas  cucrtema  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIeHns. DBOJIIOIMOHHBIE  YCIOXKHEHUSI CTPOCHHUS KPOBEHOCHOM
CUCTEMbI T03BOHOYHBIX XUBOTHBIX. BblaeneHue y opraHusmoB. Beinenenue y
#KUBOTHbIX. CokparutenbHble Bakyosnu. Opransl BblaesieHus. CBsi3b MOJOCTU
TeJa ¢ KPOBEHOCHOM U BBIJICNIUTEIBHON cucTeMaMu. Boljenenue y mo3BOHOYHbIX
KUBOTHBIX. 3allldTa Y MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel U uX
MIPOU3BOJIHBIE. Pa3npaXxuMocTh U peryasiuusi y opraHu3moB. Pasapaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zapakuMocTb U perymsuus y
MHOTOKJIETOYHBIX pacTeHHi. POCTOBbIE BelllecTBa M X 3HAUECHHUE.

HepBHas cucrema u peduieKTopHast peryisiiusi Y MHOTOKJIETOUHBIX >KHBOTHBIX.
HepsHas cucteMa u ee oT/ie1bl. DBOIIOIMOHHOE YCIOKHEHUE CTPOEHHSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpabotka anroputMoB u mporpamMM s 3Q(PeKTHUBHON (QYyHKIIMOHATBHOM
AQHHOTAllMM  TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METabO0JIOMOB
MUKpPOOPIraHW3MOB, PACTEHUH, )KUBOTHBIX U YeJIOBEKa

OpFaHI/ISM YCJIOBCKA U €ro 310pOBbE

5.1

Opranbl ¥ CUCTEMBI OpraHoOB yesoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedrnexc u peduekropHas nyra. be3ycioBHble U yCIOBHBIE
pednexcol. ['ymopanbHasi peryiasiuus U SHAOKPHUHHAs CHCTEMa >KUBOTHBIX H
yenoBeka. JKene3bl SHIOKPUHHON CUCTEMBI U X TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBsI3b HEpBHOW W JHAOKPUHHOW cHcTeM. | umoTtamamo-rumnoduszapHas
cucrema. Pednexc u pednexropnas ayra. besycnoBuble U ycloBHbIE pedeKChl

5.2

3amura opranuzma ot Ooje3Held. iMmyHHas cucteMa 4denoBeka. KieTouHslil u
T'yMOpaJIbHBIA HMMMYHUTET. BpoxIeHHBIN, NpUOOpETEHHBIN crenupuIecKuii
UMMYHUTET. Teopus KiIoHanIbHO-ceaekTuBHOTO uMMyHHTeTa (I1. Dpmux, ®.M.
bepuer, C. ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Poib
BPO’KJICHHOTO IMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUI

5.3

KpoBenocnas cucrema u ee opranbl. Cepile, KPOBEHOCHBIE COCYIbl U KPOBb.
Kpyru xpoBoobparmienus. Paborta cepana u ee perymsius

5.4

Jpixanue yenoseka. Juddysus ra3oB uepe3 MOBEPXHOCTh KIETKH. J{pIXxaTenbHas
cuctemMa d4esjoBeka. JlpIxaTenbHas TOBEPXHOCThb. Perymsiius  JIbIXaHUS.
JlpIxaTenpbHbIE 00BEMBI

5.5

HI/IH_IeBapI/ITeJ'ILHaH CUCTCMaA YCJIOBCKaA. OTI[CJ'IBI MMUIICBAPUTCIIBHOTO TpaKTa.
HI/IH_[eBapI/ITeJ'ILHHC KCJIC3bI. BHYTpI/IHOJ'IOCTHOC n BHYTPHUKIICTOYHOC
MUIICBApCHUC

5.6

IloxpoBsl M ux mnpousBoanble. Opranel BwlaeneHus. I[louku. CrtpoeHue wu
¢ynkumonuposanue Hedpona. OunbTpanus, cekpenus U 00paTHOE BCachIBaHHE
KaK MeXaHU3Mbl pabOThI OpraHoB BelJesieHUs. OOpa3oBaHKEe MOYH y YeJOBeKa
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o.7

JIBukeHHE 4eroBeKa: MbIieyHass cucreMa. CKelleTHhIE MBIIIIBI U UX paboTa.
CrpoeHnue u TUIBI COSMHEHUsT KOCTe!

Teopus 3Bomtonuu. PasButue sxu3Hu Ha 3eMiie

6.1

OpomoumonHas  Teopuss Y. Jlapsuna. Ilpeamocbulki  BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hp 1 HaydHas nesrenbHocTs Y. JlapBuHa.

JBuoxymue cuibl 3Bostonuu BUaoB 1o Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pPa3MHOXXEHMsSI OpraHuW3MOB, HACJIEJCTBEHHass HW3MEHYMBOCTb, OOppOa 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIH 0TOOD).

Odopmnenue cunrernueckoir teopuu sBoitonuu (CTI). HeiirpanbHas Teopus
sBostonni. CoBpeMEHHasi SBOJIOIMOHHAST OUOJIOTHs. 3HAaUYE€HUE DBOJIIOIIMOHHON
Teopur B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[lonmynsiust kak >3JeMeHTapHas eAuHHULa 3BoyolruUd. COBpEMEHHbBIE METO[bI
OLIEHKM TE€HETUYECKOro pa3HooOpa3us M CTPYKTYypbl nomyisiuil. V3meHeHue
reHooHza MOMyMALMU Kak >JIEMEHTapHOE SBOJIOIHMOHHOE SIBJIEHHE. 3aKOH
reHetTudeckoro paBHoBecus Jx. Xapau, B. Baitn6epra.

OneMeHTapHble  (AKTOphl  (ABMOKYIIHME CHJIBI) OSBOJIIONUH. MyTallMOHHBIN
npouecc. KomOunatuBHast u3MeHUuMBOCTh. [Jlpeiid reHoB - ciydaiiHble
HEHAIpaBJIEHHbIE M3MEHEHHUs 4YacToT ajulesiell B momymsiuusx. OQQexT
OCHOBATEJI. Murpanum. N3omsanns MO YJISALIAN: reorpaguyieckast
(mpocTpaHCcTBEeHHAs ), OHMoJIoTHUecKas (pernpoyKTHBHAS).

EcrectBennsiii  oTOOp - HampaBistomuid  paktop sBomtonmu.  Dopmer
€CTECTBEHHOTO OTOOpa: JBIKYIIUHA, CTAaOUIM3UPYIONIUH, pa3pbIBAIOIIHI
(mu3pyntuBHBIN). [TotoBo# 0TOOD.

[IpucnocobneHHOCT, ~ OpPraHu3MOB ~ Kak  pe3ylbTaT  MHUKPOIBOJIIOIUU.
Bo3nukHOBeHMEe  mpucrocobseHuid y  opraHu3moB.  Apomopdo3sl
uanoanantauuu. [Ipumeps! npucnocobiaeHuit y opranu3zmMoB. OTHOCUTEIBLHOCTD
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpasoBaHue Kak —pe3ynbTar
MUKpO3BOJIfoLMU. M3onauusa - kimodeBoil (aktop BumooOpazoBanus. Ilytu u
CrocoObI BHJ1000pa30BaHMS: AJUIOTIATPHUYECKOC (reorpaduueckoe),
CUMITaTpUYeCKoe  (IKOJIOTHYECKOe),  "MrHoBeHHOe"  (TIOJUILIOHUIU3AIHS,
rubpuanzays). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl popMHupoBaHUs OMOIOTUYECKOTO pasHOOOpa3usl.

Ponp 3BomonMOHHON OHOJOTHU B pa3pabOoTKe HAyYHBIX METOJIOB COXPAHEHUS
O6uopazHooOpaszuss. MUKPOIBOIIONUS M KOSBOJIONMS MMapa3uTOB U UX XO35EB.
Mexanu3mbl HOpMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTUKAM H CTIOCOOBI OOPHOBI
C Hei

6.3

Metonapl u3ydeHuss MakposBoJironuu. llaneoHTonornueckne MeToasl W3y4EHHUs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPIaHU3MOB.
buoreorpaduueckne MeTo bl U3ydeHus sBosonnu. CpaBHeHue (iopsl U hayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emiu. Bunpl-sHaeMuku u
PEJHKTBHI.

OMOpHOJIOTHUECKHE U CPaBHUTEIbHO-MOP(OIOTHYECKHE METOJbl H3YyYEHUS
IBOJIIONMM. ['€HETHUECKHME MEXaHH3MBbl JBOJIIOLMM OHTOTEHE3a U IOSIBJICHHUSA
SBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPraHBbI.
PynuMenTapuble  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-T€HETUUYECKHE,
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OMOXMMHUYECKHE H  MaTeMaTU4YeCKUe  METOJbl  W3YUCHHsS  IBOJIIOLUU.
I'omonoruunsie reHbl. COBpeMEHHBIE METOJbl MOCTPOCHHS (PUIOTEHETHYECKUX
JiepeBbEB. XPOMOCOMHBIE MYTAallUM U 3BOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBuiia) 3BoOUUU. HeoOpaTUMOCTh 3BOJIOIHUU.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIFOLIUU

6.4

Hay4nble rumore3bl MTPOUCXOXKICHWS JKM3HM Ha 3emiie. AOHWOTEHE3 U
nancrnepMus. JloHaydHbIE TPEICTABICHUSI O 3aPOKICHUHU KU3HU (KPEAIMOHU3M).
['mnoTte3a MOCTOSIHHOTO CaMO3apO’KJICHUS JKU3HU U €€ OMPOBEPIKEHHE OIbITaMU
®. Pemu, JI. Cnamnannanu, JI. Ilacrepa. IlpoucxokmeHue >KU3HHU U
acTpoOHOJIOTHSI.

OcHOBHBIE 3Tallbl HEOpPTaHW4YecKou »BooIuu. [lmanerapHas (reosiormueckas)
ABOJIONMS. XHUMHUYECKas DBOJIONHSA. AOHOTEHHBIM CHHTE3 OPraHUYECKUX
BemecTB u3 Heopranmdeckux. Ombit C. Mumiepa u I'. Opu. O6pazoBanue
noauMepoB 3 MoHomepoB. KoamepsatHas runore3a A.M. Onapuna, rumnotesa
nepsuyHoro OynboHa JDxkx. XomjgelHa, reHerudeckas rumnoresa [. Memepa.
Pu6ozumer (T. Yex) u runoreza "mupa PHK" V. I'mnbepra. @opmupoBanue
MeMOpaH U BOBHUKHOBEHWE MTPOTOKIIETKH.

Uctopus 3emimn n metonsl ee u3ydeHus. Mckomaempie opraHM4eCcKUE OCTATKH.
I'eoxponomnorus u ee metonsl. OTHOCUTENbHAS U aOCOTIOTHAS TEOXPOHOJIOTHS.
['eoxpoHOMOTHYECKas MIKaJIa: Y0HBI, dPbI, TEPUOJIBI, STTOXH.

Hauanensie sTansl opranndeckoi »Boitonuu. [losgBiaeHrne u 3BOMIONMS MEPBBIX
KIeTOK. OBoJitolus MeTabonu3ma. BoO3HUKHOBEHHE TMEPBBIX JKOCHUCTEM.
CoBpemeHHbIE MHKpOOHbIE OWOIUIEHKM KaK aHaJor IMEepBBIX Ha 3emie
cooOmrectB. CtpomaTosuThl. [IpoKapruOTHI M SYKapHOTHI.

[IpoucxoxaeHue sykapuoT (CHMOHOTEHE3). DBOJIOIHMOHHOE TMPOUCXOKICHUE
BUpYCOB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLUMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOPQO3bI
pacrenuii. Bpixon pacrenuit Ha cymy. l[losiBieHHe CHOPOBBIX pPacTEHUN H
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. lIpoucxokieHne IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl HBOJIIOLMU KUBOTHOTO Mupa. OcHOBHbIE apoMopdo3b
KUBOTHBIX. Benjackas ¢ayna. KeMOpuiickuii B3pbIB - MOSIBJICHUE COBPEMEHHBIX
TunoB. [lepBbie XopaoOBbIE )KUBOTHBIE. JKHU3HB B BOJE. DBOJIIOLUS I03BOHOYHBIX.
[Ipoucxoxnenne ampudbuii u pentuimid. [IpoucxoxaeHne MIECKOMUTAIOMINX H
ntul. [lpunnun xmoueBoro apomopdosza. OcBoeHue O€CIO3BOHOUYHBIMH H
[M03BOHOYHBIMH KMBOTHBIMHU CYIIH.

PazButue xxu3Hu Ha 3emiie 1O 3paM U MEePUOJIaM: apXeH, MPOTEPO30i, NaJIe030H,
Me3030H, KaifHo30M. OOmas XapakTepUCTHKa KIMMaTa M TeOJOTHYECKHX
MPOIIECCOB. [losiBnenue u pacuser XapaKTEPHBIX OpraHu3MOB.
VYrrneobpazoBaHue: ero ycloBUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BBIMUPAHUS - SKOJOTUYECKHE KpHU3HChl mpouuioro. Ilpuumubel u
CJIEICTBUSI MAcCOBBbIX BbIMUpaHUU. COBPEMEHHBIN AKOJIOTMYECKUN KPU3UC, €TrO
0COOEHHOCTH

6.5

Pazgensl u 3amaum AHTPOIIOJIOTHH. MeTto b1 AHTPOIIOJIOTUH. CraHOBJICHHE
Hpe,[[CTaBJ'IeHI/Iﬁ O IMPOUCXOKACHNH YCIIOBCKA. COBpCMCHHLIe HAay4YHBIC TCOPHHU.

CXO,Z[CTBO YeJIoBeKa C KUBOTHBIMH. CHCTEMATHYECKOE IIOJIOKCHHE YEIIOBEKa.
CBI/I,Z[CTCJ'ILCTBa CX0JCTBA YECJIOBCKa C KHNBOTHBIMU: CpaBHUTCJILHO-
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MOP(OTIOrHIeCKHe, AMOPHUOJIOTHIECKHE, (bU3HOIIOTO-OMOXUMHYECKHE,
noseAeHueckue. OTauuMsl 4YelloBEeKa OT JKUBOTHBIX. IIpsMoxokneHue u
KOMIIJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJOBHOIO MO3ra W BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuxymue cunbl ((pakTopbl) aHTpororeHesa: OUOJIOrMYECKHE, COLUAIbHbIE.
CooTHolIeHre OMOJIOTHIECKUX U COIUANTBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.
OcHOBHBIE CTaJIUH AHTPOIIOTEHE3a. ABCTPAIIONIUTEKH - IBYHOT'HE IIPEIKHU JIIOJEH.
UYenoBexk  yMmenblil, IE€pBbBIE W3rOTOBIEHUA OpyAud Tpyna. YenoBek
NPSIMOXOJIAIIMA W TIEPBBIM BBIXOJ JroAel 3a mpenensl Adpuku. YenoBek
reiiensoeprekuil - oOmUN MpenoK HeaHAEPTATIbCKOIO YeJlOBEKa U YeJIOBEKa
pa3symHoOro. YenoBek HEAHACPTAIBCKAM KaK BUJ JIOJIEA XOJIOJHOrO KIMMATa.
UenoBek pa3yMHBIA COBPEMEHHOTO THIIA, JIEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamMu AQpuku.

DBOJIIOLMS COBPEMEHHOTO 4esioBeka. EcTecTBeHHbIH OTOOp B MOMJIALHUAX
yenoBeka. MyTalMoHHbIN mpoliecc U noauMopdusm. IlonmynsiuoHHbIE BOJIHBL,
npeiid reHoB, murpauus U ">PpPexT ocHoBarens" B MOMYISILUIX COBPEMEHHOTO
YeloBeKa.

UYenoseueckne pacel. llonsatue o pace. bonpmme pacel:  eBponeouaHas
(eBpasmiickasi), aBCTpaJIO-HETpOWAHAS  (PKBATOpUANbHAsI),  MOHTOJIOWTHAS
(a3maTcko-aMepuKaHCcKas). Bpemst U myTH paccesieHMsl 4YeloBeKa IO IJIaHeTe.
EnunctBo  uyenoBeueckux pac. HayuHas  HecoCTOSITENBHOCTH — pacus3Ma.
[IpucnocoOneHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKarolled Cpefpl.
Brnusiane reorpaduueckoir cpeapl W npeiida TeHoB Ha MOpP(GOIOTHIO U
(hM3MOJIOTHIO YEIIOBEKA

7 DKOCHUCTEMBI U TIPUCYIIIE UM 3aKOHOMEPHOCTHU

7.1 Pa3nenst u 3agaun sxosorun. CBsI3b 3KOJIOTUU C IPYTUMH HAYKaMHU.
Metonet sxosiorud. IlosieBble HaOmOAEHUS. DKCIEPUMEHTHI B OKOJOTHH:
npUpoaHble W JabopartopHble. MojenupoBaHue B SKOJIOTMH. MOHUTOPUHT
OKPYXKAIOIIEH Cpebl: TOKATbHBIN, pErHOHAIBHBIN U TJI00AIbHBIN

1.2 Dkonoruueckre (akTopbl U 3aKOHOMEpHOCTU ux aAeWctBus. Kiaccuduxarms

9KOJIOTHYECKUX (aKTOpoB: abuoTHyeckue, OHMOTHYECKUE, AHTPOIOICHHBIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS 3KOJIOrH4eckux (axropos. Ilpasuio
munumyma (K. mpenrens, FO. JIubux). TonepaHTHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnueckue ¢aktopsl. CBeT Kak sKkojoruueckuil ¢akrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE T'PYIIIbI
pacTeHM M >KMBOTHBIX II0 OTHOLIEHMIO K CBeTy. CUrHalbHas pOJb CBETA.
dotonepuoansM. TemmnepaTypa Kak dKojorudeckuid gaxtop. [leicTue
TEMIIEpaTypbl Ha OpraHu3Mbl. [IOMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBI.

Bnaxxnocts kak oskojoruueckuil ¢akrtop. IlpucmocoGienuss pacteHuit K
NoJIIep KaHuio BoAHOro Oananca. Knaccuukanus pacTeHH MO OTHOIIEHUIO K
Boje. [IpucnocoGieHus )KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpensl oOMTaHHS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAsA, IIOYBEHHAs,
rIyOMHHAs — TOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpea oOuTaHMs OpraHu3MoB. IIpHucrnocoOneHust opraHu3MOB K
JKU3HU B PAa3HBIX Cpelax.
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buonoruueckue putMmbl. BHemnne u BHyTpeHHHE pUTMBbL. CyTOYHbIE U TOIUYHbIE
putMbl. [IprucnocoOneHHOCTs OpPraHU3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBUH
KU3HU.

XKuznennsie popmer opranu3moB. [lonstue o xu3HeHHOU (hopme. XKu3zHeHHbIE
(GopMBI pacTeHHI: JEPEBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPAaBBHI,
OJIHOJIETHHE TPaBbl. JKH3HEHHBIE (POPMBI )KUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI,
a’poOuoHTBI. OCOOSHHOCTH CTPOCHHSI B 00pa3a KU3HU.

bruotndeckune ¢akTopbl. Buabl OMOTHYECKHX B3aWMOJICHCTBHIA: KOHKYPCHIIWS,
XAITHAYECTBO, cUMOMO03 1 ero (opmel. Ilapazutusm, Koomeparws, MyTyalInu3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBUSL  (TomMueckue, Qopuueckue, ¢adpuueckue). 3HaYEHHE
OMOTMYECKMX B3aUMOJCHCTBUI [Js CYIIECTBOBAHUS OpPraHU3MOB B Cpele
oburtanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTUYECKHE XapaKTCPUCTUKU MOMyssuu. [lomymsius kak OuosiormdecKas
cucteMa. Poyib HEOTHOPOTHOCTH cpefibl, GU3HIEeCKHX 6apbhepoB M 0COOCHHOCTEH
OMOJIOTUH BHUJIOB B (POPMHUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI IMOIYJISIHH.
OcHOBHBIE TOKa3aTeIu TMOMYJSINH: YHCICHHOCTh, TUIOTHOCTh, BO3pacTHas M
MOJIOBasi CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTH,
MUTPALHSL.

DKoJyiordeckas CTpykTypa mnomynsnud. OTeHKa YHCJICHHOCTH TOMYIISIUH.
JlnHaMuKa TOMYJISIUN M €€ PEry/saIus. BHOTHYeCKUi TOTEHIAN TOMYJISAIINH.
MogenupoBanue JUHAMHKA —TOMynsanud. KpuBble pocTa  YHCICHHOCTH
nonyssnu. KpuBble BbDKMBaHUS. Perynsnusi 4MCICHHOCTH TOMYISAIHN: POJh
(akTOpOB, 3aBUCAIMUX W HE 3aBUCIIIMX OT TUIOTHOCTH. ODKOJOTHYECKUE
ctpareruu Bua0B (r- u K-ctparerun).

[Tonsatue 00 »sKkojoruueckord HUIIE BHAA. Mecroobutanne. MHOTOMEpHas
Mozenb 3Kkojorudeckod Humm Jk.M. XarunHcona. Pa3mepbl 3KOJOTHMYECKOU
Humy. [ToTeHnumanpHas 1 peaqTu30BaHHAS HUIIIN.

Bun kak cucrema nonymsuuii. Apeanbl BUIOB. Buasl M MX KU3HEHHBIC
CTpaTerud.  3aKOHOMEPHOCTH  TOBEIACHWUS W  MUTPAMil  KUBOTHBIX.
buonorndeckue MHBAa3MK 4yKEPOJHBIX BUIOB

7.4

CooOmectBa oprann3MoB. buomeno3 u ero crpykrypa. CBsizu Mexay
OopraHm3MamMu B OHOIIEHO3e. DKOCHCTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). d@yHKUMOHANBHBIE OJOKM OPraHU3MOB B AIKOCHCTEME: IPOJIYICHTHI,
KOHCYMEHTHI, penyneHtsl. Tpoduueckue ypoBHu. Tpoduueckue Lenu u CETH.
Abuotndeckue O6moku skocucteM. [louBbl UM MBI B 3KocucTeMax. KpyroBopot
BEIIIECTB U IMIOTOK SHEPTUHU B IKOCUCTEME.

OcHOBHBIE NOKA3aTeNM 3KOCUCTEMBbl. bruomacca U mpoxaykuus. DKOJIOrn4yeckue
MUpPaMUbI YUcel, OMOMACChl U SHEPTUH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKIECCUM W HX TPUYMHBL. AHTPOIOreHHbIE BO3JEHCTBUS Ha
cykueccun. KinummakcHoe  cooOmiectBo.  buopasnHooOpasue u  mojHOTa
KpPYroBOpOTa BEIIECTB - OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[IpupoHble SKOCHCTEMBI. AHTPOINOTEHHBIE HKOCHUCTEMBI. ATpPO3KOCHUCTEMA.
ArpornieHo3. Paznuuust Mexay aHTPONOI€HHBIMU U IPUPOIHBIMH SKOCHCTEMAMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. ['opojickas ¢iopa u
¢ayna. CuHaHTponu3anus ropoackoit (ayHsl. buonsoruueckoe u Xo3sHCTBEHHOE
3Ha4YeHHUE arpodKOCHCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
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OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B 3KOCUCTEMAX.

[IepeHocC sHEpruM U BEUIECTB MEXKIY CMEXKHBIMU DKOCHUCTEMAMH. Y CTOMYMBOCTh
OPraHu3MOB, TIONYJSALMA M JIKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX M
AHTPOIIOT€HHBIX BO3/ICUCTBUI

7.5

buochepa - oOmeranerapHas o0ojouyka 3emiid, THOE CYIIECTBYET WIH
cyuiecTBoBasia ku3Hb. YueHue B.W. Bepnaackoro o Ouocdepe. OOmactu
o6uocdeps u ee cocras. JKuBoe BemecTBo OHOchepsl U ero PyHKIHH.
3aKOHOMEpHOCTH cymiecTBoBaHUS Ouochepsl. OcoOeHHOCTH OHOChepsl Kak
robanbHOM  dKOocucTeMbl. Jl[MHamHMueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE MLHKIBI (yriiepoja, a3ora).
PurmuuHOCTS siBeHMI B 6uochepe.

3oHanpHOCTh Onocdepsnl. Ilonstue o Ouome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOWHBIC Jieca, CMEUIAaHHBIE M INHPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOIMHUYECKUE Jieca, BBICOKOTOPhS. KiMMar, pacTHTENbHBIM U
KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (YHKIUS JKHBBIX CHCTEM, OIIEHKa MX PECYpPCHOTO IMOTCHIHANIA H
o6uochepHbIX QyHKUIUN

7.6

DKOJIOTHYECKUE KPU3HUCH U X MPUYHHBL. Bo3/elicTBre denoBeka Ha Onocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOW CpEbI.
OxpaHa BOJIHBIX pecypcoB. Pazpymenne nousbl. OXpaHa NOYBEHHBIX PECYPCOB.
W3meneHne kimMMmara.

AHTpOIIOT€HHOE BO3JEHCTBUE HA PACTUTEIbHBIA W KUBOTHBIA MHp. OxpaHa
PacTUTENBLHOTO M XUBOTHOTO MHUpa. OCHOBHbIE MPUHLMUIIBI OXPaHbl MPUPOJIBI.
Kpacubie kauru. Oco60 oxpansieMbie ipupoaabie Tepputopuu (OOIIT).
Borannueckue capl U 300JI0THYECKHIE TAPKU.

OcCHOBHBIE TPHUHLHUIBI YCTOWYUBOTO PA3BUTHS UEJIOBEUECTBA U MPUPOJIBL.
PannonanbHOe  MpPUPOJOIONB30BAHME U COXpaHEHHE  OHMOJIOTMYECKOro
pa3zHooOpa3us 3emiu
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox

pen. [laceunuka B.B., AkunonepHoe obmectBo «31aTeabcTBO
«IIpocsewenue»

* buosnorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyorios A.M. u
npyrue /Ilon pen. [Taceunuka B.B., AkunonepHoe o6mectBo «3naTenbcTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Mertoaudeckoe nocooue/Ilaceunux B.B., AkiimonepHoe o0111ecTBO

uznarenscTBo "[IpocBemienue.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://bioll-vpr.sdamgia.ru/
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