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INOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke mporpaMmbl IO OHMOJOTHHM TEOPETUYECKYIO OCHOBY [JISi OMpPEIEICHUS
MOIXO0J0B K (HOPMHUPOBAHHIO coAepKaHHs ydeOHoro mnpeamera «bUONOTHS» COCTaBWIIH:
koHuentyaiapHbie nonoxkeHuss GI'OC COO o B3aMMOOOYCIIOBJIECHHOCTH IIEJIeH, COJEpIKaHMS,
pe3ynbTaToB 00y4YeHUs: U TpeOOBaHUN K YPOBHIO MOAT'OTOBKU BBITYCKHUKOB, MOJIOKEHHUS 00
OOIIMX IENsSX W MPHUHIIMIIAX, XapaKTePU3YIOMINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmrero oopasoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHUS O CHeUpUKe OMOJIOTHH,
e€ 3HAYCHUU B TO3HAHUM JKUBOW TPHUPOABI U OOECIICUCHUU CYIIECCTBOBAHUS YEIOBEYECKOTO
obmrectBa. CorjaacHO Ha3BaHHBIM TOJIOKEHUSM, OMpPENeNIeHbl OCHOBHBIC ()YHKIIUH MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo 6uonmoruu Aa€T MPEACTABICHHUE O MENAX, 00 OOIIEeH cTpaTeruu 00y4YeHus,
BOCIIUTAHUS W Pa3BUTHUS OOy4aloOlMXCs CpeAcTBaMu yueObHoro mnpeamera «buonorusy»,
onpezensier o00sA3aTeNbHOE NPEIMETHOE COACpPXKAHUE, €ro CTPYKTYPYy, paclpeieieHue Io
paszenamM U TeMaM, PEKOMEHAYEMYIO IMOCIEeIO0BAaTENIbHOCTh U3yUYEHUsS Y4eOHOro Marepuana c
y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 0Opa30BaTENBHOIO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00ydarommxcs.

B mporpamme mo OWOJOrMM TaKkKe YYUTHIBAIOTCA TpeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM U TPEIMETHBIM pe3yibTaTaMm oO0ydeHus B (OPMHPOBAHUH
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIBHOM JACATEIIBHOCTH/YUEOHBIX NEHCTBUI 00yUarOIIMXCS 110
OCBOEHUIO COJIEpKaHMUs OMOIOTHYECKOro 00 pa30oBaHMsL.

B nporpamme mo 6uonorun (10—11 kmaccel, 0a30BbI YpOBEHb) pEalM30BaH MPUHIIMI
MPEEMCTBEHHOCTH B W3YYGHHHM OHWOJIOTMH, Onarojgaps uYeMy B HeEW MNpocMaTpuBaeTcs
HAIpPaBIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (DOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHPOBO33pEHUSI, IIEHHOCTHBIX OpHUEHTAlMid  JIMYHOCTH, DSKOJOTMUYECKOTO  MBIIUICHHUS,
MpEJCTaBICHUA O 3J0pOBOM o00Opa3ze XKM3HH M OepexHBbIM OTHOIIEHHEM K OKpYy)Karolien
npupogHou cpeae. [losTomy Hapsay ¢ U3ydeHHEM OOIMEOMOJIOTUYECKUX TEOpUi, a TaKKe
3HAaHUHN O CTPOEHUH KHUBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B TpOrpaMMme MO OWOJIOTMH YJEJICHO BHHUMAHHE WCIOJb30BAHUIO TOIYYEHHBIX
3HAHUN B OBCEAHEBHOW KU3HU JJIsl PELICHUs PUKJIAHbIX 3a/1a4, B TOM YHCie: TPOPUITaKTHKU
HACJIE/ICTBEHHBIX ~ 3a00JeBaHMil  4YeloBeKa, MEIUKO-TeHETHYECKOr0 KOHCYJIbTHPOBAHUS,
000CHOBAHHUSA PKOJIOTHYECKH I1eJ1eCO00pa3HOro MOBEAEHUSI B OKPYXKAIOIIEH MPUPOAHON cperne,
aHaJM3a BIIMSAHHUS XO3SHUCTBEHHOM JEATETbHOCTH YEJIIOBEKAa Ha COCTOSHHE NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. Y CHJICHHE BHUMAHHUS K MPUKJIQJHOW HAIPABJIEHHOCTH Y4€OHOTO
npenMeTa «brUONOTHs» MPOAMKTOBAHO HEOOXOAMMOCTHIO O00ECIeUeHUs] YCIOBUM NI PEIICHUS
OJTHOM M3 aKTyaJbHBIX 33]1a4 IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOPAasi MPEAIoaaraet
dbopMupoBaHUE y OOYYArOIIMXCSI CHOCOOHOCTH aJalTUPOBATHCS K W3MEHEHUSM JIUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero obmero obpa3zoBaHusi 3aHHMaeT BaxxHoe MecTo. OHa
obecrieunBaeT (GopMHpOBaHHE y OOYYAIOLIMXCS MPENCTaBICHHWI O HAaydYHOH KapTHHE MHpA,
pacmupsier 1 00001IaeT 3HaHUSI O KUBOU MpUpOJIe, €€ OTIMUUTEIbHBIX MMPU3HAKAX — YPOBHEBOM
OpraHu3allud M SBOJIOIUHU, CO3AAET YCIOBUS MJIsS: IO3HAHUS 3aKOHOB >KMBOW TMPUPOJBI,
dbopmupoBaHus (YHKIHOHATHHOW TPaMOTHOCTH, HaBBIKOB 3J0pPOBOTO M 0Oe3omacHoro obpasza
YKU3HH, YKOJIOTHYECKOTO MBIIIJICHHUS, IIEHHOCTHOTO OTHOIICHHS K KUBOM MPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHuWe OHONOTHST HMMEET TAaKXKE JJis PEIICHUS BOCIHUTATENbHBIX U
pa3BUBAIOIIMX 3a7]a4 CPEIHETO OOIIEro 00pa3oBaHus, CONMATU3ANN O00yJyarommxcs. M3yuenne
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Ouonoruu obecrieunBaer yCIIOBUS JUISt (bopMupOBaHUS MHTEJJIEKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX U HWH()OPMAlMOHHBIX HABBIKOB, 3CTETUYECKOW KYIBTYpBI, CIOCOOCTBYET
WHTETpalud OMOJIOTMYECKUX 3HAHWHA C MPEACTABICHHUSIMH H3 APYTUX y4eOHBIX MPEAMETOB, B
4acTHOCTH, (PU3MKHU, XUMUU U Teorpaduu. HazBaHHbIE MOIOKEHHS O MPEIHA3HAUYCHUU Y4eOHOT O
npeamera «buonorus» cocTaBUIM OCHOBY JMJisi OIpeAeNeHHs TMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COACPKAHUS, IPEICTABIEHHOI0 B IPOrpaMmMe Mo OMOJIOTHH.

OT160p comepxkanus yueObHoro npenmera «buonorus» Ha 6a30BOM YPOBHE OCYIIIECTBIEH C
MO3UIHUI KyJIbTypOoCcOOOpa3HOro Moaxoja, B COOTBETCTBUU C KOTOPBIM OOYyYarolUecs JOKHBI
OCBOUTH 3HAHMSI M YMEHHUs, 3HAUUMBbIe i1 GOPMHUPOBAaHUS 00MIEl KYIbTYpHl, ONpEIesomue
aJiecKBaTHOE IMIOBEJCHME YeNOBeKa B OKpYXKarolled NpUPOJHOU cpele, BOCTpeOOBAaHHbBIE B
MOBCETHEBHOM JKU3HHU M MPaKTHUUECKOil AesTenbHocTH. Ocoboe MECTo B 3TOM cucTeMe 3HaHUil
3aHMMAIOT 3JIEMEHTHl COJEp)KaHUs, KOTOphle CIyXaT OCHOBOM 1  (OpMUpOBAHUS
NPEICTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OpPHEHTALUAX JINYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AI[MU OU OJIOrMYECKOr0 00pa30BaHMUSL.

CTpyKTypupoBaHHE COAEp)KaHHUA y4eOHOrO MaTepuana B MpOrpaMMe IO OHOJIOTUH
OCYIIIECTBJICHO C Y4ETOM IPUOPUTETHOrO 3HAUEHUS 3HAHUM 00 OTIMYMTEIbHBIX OCOOEHHOCTSIX
JKUBOW TPUPOABI, O €€ YPOBHEBOW OPraHu3alMyd M HBOJIOLMU. B COOTBETCTBMH C 3THM B
CTpYKType yueOHOro npenmera «buosiorus» BbIIEIEHBl CIEIYIOIINE COAECPKATENbHbIE TUHUU:
«buonorus xak Hayka. MeTo/ibl Hay4YHOr0 MO3HaHUA», «KieTka kak OMojgorudeckasl cuctemay,
«Opranusm Kak Ouonorudeckas cucremay, «CucreMa U MHOTOOOpa3re OPraHMYECKOr0 MHPa,
«OBOMIOLUSA KUBOH MPUPOAB», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH .

Llenp wm3ydenus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBIQJICHHE
O0Yy4aloIMMHCA 3HAHUSMHM O CTPYKTYPHO-(YHKIMOHAJIBHOH OpraHu3allid >KUBBIX CHCTEM
Pa3HOro paHra u nNpuoOpeTeHre YMEHUH UCIOIb30BaTh ATH 3HAHMSA JUI TPAMOTHBIX JCHCTBUH B
OTHOUICHUH 00BbEKTOB KMUBOW MPUPOABI U PELICHUS PA3JIMYHBIX KU3HEHHBIX ITPOOIIEM.

Joctmkenne nenu usydeHus ydeOHoro mnpenMera «buomorus» Ha 0a30BOM ypoBHE
o0ecreunBaeTcs pelieHueM CIeAyoIHX 3a/a4:

OCBOEHHE OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OWOJOTMYECKHUX TEOpHUAX, YUYCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBHUiiaX, CIy)XalluX OCHOBOM Al (OPMHUPOBAHUS
NPEICTABIEHUA O €CTECTBEHHO-HAy4YHOM KapTMHE MHpA, O METOJaX Hay4yHOro I103HaHUS,
CTPOEHUHU, MHOTr000pa3uu M OCOOEHHOCTAX JXUBBIX CHUCTEM pPa3HOTO YpPOBHS OpraHU3alllu,
BBIIAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX MCCIIEA0BAHUSIX B OMOJIOTHUH;

(dopmupoBaHuEe y 0OydarOIMXCsl MO3HABATEJIbHBIX, MHTEUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEN B MpOLIECCE aHaJIM3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3IJISAOB,
ueH U NOAXO0A0B K U3yUEHHIO )KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHHU3aluy;

CTaHOBJIEHHE Y OOydaromuxcs o0meld KyiabTypbl, (YHKIHMOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUM OOBSICHITH M OLICHUBATh SIBJICHUS OKPYKAIOIIEro MHpa >KUBOH MPUPOJbLI Ha
OCHOBAHUH 3HAHUI U OMBITA, TOJYYEHHBIX TPU U3YYCHUU OMOJIOTHH;

dopmupoBaHue y OOydYaIOIIMXCS yYMEHHUW WIITIOCTPUPOBATH 3HAUYEHHUE OWMOIOTHYECKUX
3HAHUH B MPAKTUYECKOW JIESTEIbHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTUN U arpoOUOTEXHOJIOTHiA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOMKHOCTH ITO3HAHUS YEJIOBEKOM HMBOM INPHUPOJBI,
HE0OXOIMMOCTH OEpeX]HOr0 OTHOIIEHHS K HEl, COOJIIOJICHNsI 3THYECKUX HOPM IIPU MPOBEIACHUN
OMOJIOrMYECKUX HCCIeIOBaHU;

OCO3HAHUE IIEHHOCTU OMOJOTMYECKUX 3HAHUN Ui TOBBIIIEHUS YPOBHS HKOJIOTMYECKOM
KYJIBTYpBI, U151 QOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

3



MPUMEHEHUE MPHOOPETEHHBIX 3HAHWUN W YMEHUH B TIOBCEIHEBHOW JKHU3HU JUIS OLICHKH
MOCJICJICTBUIA CBOCH JEATEILHOCTH I0 OTHOIICHHUIO K OKpYXaloled cpene, cCOOCTBEHHOMY
3JI0pOBbIO, 00OCHOBaHUE U COOJIIOICHUE Mep MPO(UIAKTUKH 3a00JICBaHUH.

B cucreme cpennero obmiero odpaszoBanusi «buosorusy», udydaemasi Ha 6a30BOM YpOBHE,
SBIIIETCSL 00S3aTENBHBIM Y4EeOHBIM IMPEAMETOM, BXOISAIIMM B COCTaB MPEAMETHOH 00JIacTH
«EcTecTBeHHO-HAyYHBIEC TPEIMETHIY.

s u3ydeHust OMojaoruu Ha 0a30BOM ypOBHE CpPEIHEro o0IIero o0pa3oBaHMs OTBOJUTCS
68 gacoB: B 10 kmacce — 34 gaca (1 yac B Henemo), B 11 kimacce — 34 vaca (1 gac B Henernio).



COJAEPKXAHUME OBYYEHMUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHOJOrMHM C OOLIECTBEHHBIMHM, TEXHHUYECKUMH U APYTHMHU
€CTeCTBEHHBIMH HaykKamH, Quiocodueil, STHKOH, dcTeTukod u mpaBoMm. Ponb Ouonoruu B
(bopMUpOBaHUU COBpEMEHHON HayyHOU KapTUHBI MUpa. Crucrema OMOJIIOrHYecKUX HayK.

MeTozpl MO3HAaHUA KUBOW MPUPOJIBI (HAOIIOAEHNE, SKCIIEPUMEHT, O CAHNUE, U3MEpPEHUE,
KiaccupuKaius, MoAeIMpOBaHNe, CTAaTUCTHYECKast 00paboTKa JaHHBIX).

JleMOHCTpanuu:

[TopTpetsi: Y. Japsun, I'. Menaens, H. K. Konbuos, J[xx. Yorcon nu ®@. Kpuk.

Tabmuie! u cxembl: «MeToAbl TO3HAHUS KUBOI PHUPOABD.

JlaGopaTopHble 1 MpakTHYeCKHe PadOThI:

ITpaktnueckas pabora Ne 1. «Mcronb3oBaHME pa3IMYHBIX METOJNOB IMpPU H3YyYEHHUU
OMOJIOrMUECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHu3anus.

Kusble cuctembl (OMocHCTEMBI) Kak HpeaMeT u3ydeHus Ouosnoruu. OTiavuue >KUBBIX
CHCTEM OT HEOPraHUYECKOH MPUpPOIbI.

CpoiictBa OmocucTeM W HUX pa3HoOoOpazue. YPOBHH OpraHu3aliil OHOCHCTEM:

MOJICKYJISIpDHBI,  KJIETOYHBIM,  TKAHEBBIA,  OPraHW3MEHHBINH,  MOMYJSIIMOHHO-BUJIOBOM,
9KOCHCTEMHBIN (OMOTeoIeHOTHYECCKUH ), OMOC(hepHBIA.
JdemoncTpanum:

Tabmuubl U cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHH OpraHU3ALMHU KUBOMI
MPUPOABD.

Oo6opynoBanwne: Mmoaens monekyisl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHUE KJIETKH.

XUMUYECKHI ~ cOCTaB  KJIETKM.  XUMHUYECKHME  OJJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JeMeHTHl. Bojia 1 MUHepalibHbIE BEIleCTBa.

OyHKIIMU BOABI U MHUHEpAJIbHBIX BeUIeCTB B KieTke. llognep)kaHue OCMOTHYECKOro
OanaHca.

benku. CocraB u crpoeHue 0eiakoB. AMHHOKHCIIOTHI — MOHOMEPHI OenkoB. HesameHnmble
U 3aMEHUMbIE AMUHOKHUCIIOTBL. AMHUHOKMCIIOTHBI COCTaB. YPOBHU CTPYKTyphl O€IKoBOMH
MOJIEKYJbl (TepBUYHAs, BTOpPHYHAsA, TPETUYHAs M YETBEPTUYHASl CTPYKTypa). XUMHUYECKUE
cBoiicTBa 6enkoB. buonornueckue GyHKIMN OEIKOB.

®epmeHTbl — Ouonoruueckue katanuzatopbl. CTpoeHue QepmeHTa: aKTUBHBIN IIEHTP,
cyoctpatHas cneuupuyHocte. Kodepmentel. Butamussl.  Otauums  (QepMeHTOB  OT
HEOPraHWYECKUX KaTaau3aToOPOB.

YrneBonbl: MOHOCaxapuisl (TJII0K03a, prubdo3a u Ae30Kcuprud03a), Tucaxapusl (caxaposa,
JIAKTO3a) W ToJMcaxapuabl (Kpaxmay, TJUKOIeH, IeJUIo03a). buomorndeckue QyHKIHH
yTJI€BOJOB.

Jlumuner:  Tpurnuiepuasl, (Gochomumuabl, crepouAsl. [ 'uapoduabHO-TUAPOPOOHBIE
cBoiictBa. buonornueckne ¢yHkuun munuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB M JIMIUOB KaK
HMCTOYHUKOB DHEPTUU.



Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenune m ¢ynknuu PHK. Buget PHK. AT®: ctpoenue u
(GyHKIUN.

[utonorust — Hayka o kjerke. KiierouHas Teopust — mpumep B3aUMOJCUCTBUS UIEH U
(hakTOB B HAYYHOM MO3HAHUH. METOIbl U3YUYECHHUS KIICTKU.

Knerka xak memnoctHast xuBas cucrema. OO0Iue mMpU3HAKU KIETOK: 3aMKHYTas Hapy>KHas
MemOpaHa, monekynsl JIHK kak reHeTrHueckuii anmnapar, cucTeMa CHHTe3a Oelka.

Tumel KJIETOK: »JyKapuoTH4yeckass © Tpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoi kinetku. Kinerounas crenka 6aktepuil. CTpoeHHE 3yKapuOTHYECKONW KIIETKH.
OCHOBHBIC OTJIMYUS PACTUTEIHHOM, )KUBOTHON M TPHOHOM KJICTKH.

[ToBEepXHOCTHBIE CTPYKTYpPBHl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, WX (DYHKIIUH.
[InasmaTuueckass MmemOpaHa, e€ cBoiictBa M (yHKuuu. [urommasma u e€ oOpraHouIbI.
OnnomemOpanusbie opranousl kiuetku: DIIC, anmapart ['onbmku, nuzocomsl. [TonyaBToOHOMHBIE
OpPraHOWJbl KJIETKU: MHUTOXOHAPUM, TIAcTUABL IIpomcxokneHne MUTOXOHAPUNA W TIIACTHI.
Buasl mnactun. HememOpanHble OpraHou bl KIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPUOJIH,
PECHUYKH, KTYTHKUA. DYHKIIUYA OPraHOUIO0B KJICTKU. Brimodenus.

SAnpo — perynsaTopHslii eHTp kieTku. CTpoeHue sapa: siepHas 0007104Ka, Kapuoria3ma,
XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEHIECTB B KIIETKE.

JdemoHcTpanum:

[TopTpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, J[x. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®pankius, K. M. bap.

[unarpammsl:  «PacrpeneneHue XMMHUYECKUMX JJEMEHTOB B  HEKHUBOM  NPUPOLED,
«PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B KHUBOU MIPUPOJIEN.

Tabmuuer u cxemsl: «llepuognueckast TabnMIla XUMUYECKHX JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «brocuHTe3 Oenkay, «CtpoeHne MoJiekymbl Oenkay, «Ctpoenue dhepMeHTay,
«HyxnennoBbie kucnotsl. JJHK», «Crpoenne monekynsr AT®», «CTpoeHue 3yKapuoTUIeCKON
KJIeTkn», «CTpoeHue >KMBOTHOW KIETKM», «CTpOEHUE pacCTUTENbHOU KIETKN», «CTpoeHue
MIPOKAPUOTUYECKOH KIIETKN», « CTpOEHHUE Apa KIETKN», « YTIEBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpyIOBaHUE IJIsi MPOBEIAEHHS HaOII0IEeHUM,
U3MEPEHUHN, IKCIIEPUMEHTOB, MHUKpPOIpenapaThl pacTUTENbHBIX, )KUBOTHBIX U OaKTepHabHBIX
KIIETOK.

JlaGopaTopHbie 1 MpaKkTHYecKHe padoThI:

JlabopaTtopnasi pabora No 1. «/3ydyeHne KaTaIMTUYECKOH aKTUBHOCTH (pepMeHTOB (Ha
MpUMEpPE aMUJIA3bI UITH KaTala3bl)y.

JlabopaTopnasi pa6ora Ne 2. «M3yueHue CTpOEHUs KIETOK PACTCHHM, >KHUBOTHBIX M
OakTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIMpENapaTax U UX OMHCAaHUEY.

Tema 4. 7/KusHenesTeJIbHOCTb KJIETKH.

OOMeH BemiectB, MM MeTaboOaM3M. AccuMuisaius (IJIACTUYECKUA OOMEH) U
JTUCCUMUJIAIMS (PHEPreTUYECKU 0OMEH) — JIBE€ CTOPOHBI €UHOTO Tpoliecca MmeTabom3ma. Posb
3aKOHOB COXPaHEHMS BEIIECTB M YHEPrUU B IOHUMaHUU MeTaboau3Ma.

Tuner oOMeHa BemecTB: aBTOTPOQHEBIN U TerepoTpodHbid. Pons depMeHToB B 00OMeHe
BEIIECTB U MPEBPAICHUH SHEPTHH B KIIETKE.

dortocunTe3. CBetoBas W TemHOBas (a3bl ¢oTtocuHTe3a. Peaknuu ¢doTocuHTEe3a.
DddexTuBHOCTH PoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A ISl )KU3HU Ha 3emiie. BiausHue ycnoBuii
cpenbl Ha POTOCUHTE3 U CITOCOOBI TTOBBIIICHUSI €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUIA.
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XeMocuHTe3. XEeMOCHHTE3UpYyIomue OakTepru. 3HAYEHUE XEMOCHHTE3a JUIS KU3HH Ha
3emie.

OHepreTuueckuidi oOMeH B kierke. PacujenyieHne  BEIECTB,  BBIIEICHHE U
aKKyMYJIMPOBAaHUE SHEPIHH B KJIETKE. DTaIlbl 3HEpreTuyeckoro oomena. I'nukonus. bpoxenue u
ero Buiabl. KuciaopogHoe OKHCIEHHE, UM  KIETOYHOE AblxaHue. OKHUCIUTEIbHOE
dhochopunmupoBanue. DHHEKTUBHOCTD SHEPIETHUESCKOT0 OOMEHa.

Peakumu wmaTpuuHoro cuHrte3a. IeHetwdeckas uHdopmanus u JIHK. Peammzarus
reHeTndyeckoil mHpopmanuu B kietke. ['eHeTnyeckuii Koa u ero cBoiicrBa. TpaHcKpumnuus —
MatpuuHblii cuHTe3 PHK. Tpancmsuus — 6uocunres 6enka. Otanbl TpaHcsanuu. KoaupoBanue
aMUHOKHCIOT. Ponb pubocom B OnocuHTe3e Oenka.

Heknerounsle ¢opmbl *u3HU — BuUpychl. Mcrtopusi orkpeitusa BupycoB (. U.
WBanoBckuit). OcCOOEHHOCTH CTPOEHHS U KU3HEHHOTO IMKJIa BUpycoB. bakteprodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YeJIOBEKA, BhI3bIBaEMble BUpycaMu. Bupyc umMmmyHonedunura yenopexa

(BUY) - Bo3Ooymutens CIIMJla. OOpaTHast TpaHCKpUIILMS, peBepTa3a W HMHTErpasa.
[IpodunaxTika pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUM.
JdeMoHcTpanuum:

IToprpetsr: H. K. Kosbnios, 1. Y. UBanosckui, K. A. Tumupszes.

Tabmuust u  cxembl: «Tumsl  mutanusy, «Metabomm3am»,  «MUTOXOHIPUSY,
«OHepreTuyeckuid odMen», «Xmoponnacty, «Porocunred», «Ctpoenne JHK», «Ctpoenue u
¢byHkuumonupoBanue reHay, «CuHre3 Oemka», «leHeTmueckuit  Kom», «Bupychei»,
«bakrepuodparm», «Crtpoenue u ku3HeHHbIM wnukn Bupyca CIIMJla, Oaxtepuodara,
«Pemmukamus JJHK».

OOGopynoBanue: Moaenu-anrmumkanuu «Yapoenue JIHK u tpanckpunmmsy», «buocunres
Oenkay», «CTpoeHue KJIeTku», Mmoaenb cTpykTypsl JTHK.

Tema 5. Pa3MHoOkeHHe U HHAUBHAYAJIBHOE Pa3BUTHE OPraHNU3MOB.

Knerounslit nukm, winM >KM3HEHHbIM LMK KieTku. WHTepdaza u muto3. Ilporeccel,
nportekatone B uHTepdaze. Perumkanusa — peaknus matpuanoro cuHteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HaOOp — KapuOTHUN. J(MIUIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopel. XpoMaTuabl. L{uTONOrHYecKne OCHOBBI Pa3MHOXKEHUSI U WHIWUBUIYAILHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne knetku — muto3. Cragum mwuros3a. Ilpomeccel, mpoucxoisdiiue Ha pa3HbIX
CTaAUsAX MUTO3a. BUOTOrM4ecKrii CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KIETKU — aroITo3.

dopmMbl  pa3sMHOXKEHHUSI OpraHuU3MOB: Oecrmojioe W MojoBoe. Buabl OGecmosoro
pa3MHOXKEHUS: JIeJIEHWE HaJBOE, MOYKOBAHUE OAHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE,
BEr€TATUBHOE pa3MHOXKEHUE. MICKyCCTBEHHOE KJIOHMPOBAHUE OPraHW3MOB, €r0 3HAUYECHHE I JIs
CEJIEKLIHH.

[TonoBoe pa3sMHOMXKEHUE, €r0 OTINYHS OT OECIOJIOrO.

Meiios. Craguu Mmeriosa. Ilpormecchl, mpoucxonsiue Ha craausx Mmeiosa. [loBenenue
xpomocoM B Meito3e. Kpoccunrorep. buonoruueckuii CMbIC ¥ 3HaU€HUE MeH03a.

["ameTorenes — mnpoiecc 00pa3zoBaHUsl MOJOBBIX KIJIETOK y KUBOTHBIX. [100BbIE JKene3bl:
CEeMEHHUKU M suuHUKU. OOpa3oBaHUE M Pa3BUTUE IOJOBBIX KJIETOK — raMeT (CHepMaTo30uf,
SHUIIEKIIETKA) — chepMaTtoreHe3 © oBoreHe3. (OCOOCHHOCTH CTPOCHUS SUIEKIETOK H
cnepmarto3zouioB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHOe pa3BuTHE (OHTOTEeHE3). OMOPHOHAIBLHOE pa3BHUTHE (dPMOpPUOTEHE3).
Otanbl AMOPUOHAIBLHOTO Pa3BUTHS Y IMO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTPYJISIUS,
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opra"orenes. [loctamOpuoHanbHOE pa3BuTHE. THIBI MOCTAIMOPUOHATBLHOTO Pa3BUTHS: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BrnusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaluu
pa3BUTHSL.

JdemoncTpanum:

Tabnuupsl U cxembl: «DOpMBI pa3MHOXKEHUST OPraHU3MOBY, «J|BOWMHOE OIJIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHHiI», «BereratuBHOe pa3MHOXKEHUE pacTeHHi», «JleleHne KIeTKu
Oakrepuit», «CTpOGHHE TMOJOBBIX KIETOK», «CTpoeHHE XpPOMOCOMBI», «KIIETOUHBIN ITUKI,
«Penmmukamusa JTHK», «Mutos», «Meito3y», «lIpsamoe n Henpsimoe pa3Butue», «l'amerorenes y
MJICKOMUTAIOIINX U YeTOBeKa», «OCHOBHBIE CTaIMM OHTOTECHE3ay.

O6opynoBaHre: MUKPOCKOI, MUKporpenapaTsl «CrepMaTo30uibl MIIEKOMUTAIONIIETOY,
«Sinekierka Milekonuraromero», «KapuokumHe3 B KIeTKax KOpelIKa JIyKa», MarHUTHas
Moenb-antukanus «Jlenenne kiaetkun», mogens JJHK, monens merada3noit XpoMOCOMBI.

JlaGopaTopHble 1 MpaKkTHYeCKHe PA0OThI:

JlabopaTtopnas pabota Ne 3. «HaGmrogenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha
FOTOBBIX MUKpOMpenapaTaxy.

Jlabopatopnass pa6ora Ne 4. «M3yueHue CTpOEHUs TMOJOBBIX KIJIETOK HA TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HacsieacTBeHHOCTD U H3MEHYHMBOCTh OPraHU3MOB.

[Ipenmer w 3amaum TeHeTUkd. FMcropust pa3BuTHsT TE€HETHMKU. Ponb IUTONOTUU U
SMOPHOJIOTUU B CTAHOBJICHUU M€HETUKH. BKIag poccHiicKuX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKH. MeTonbl TEHETHKH (THOPUAO0IOTHYECKH, [HUTOTCHETUYECKUH, MOJEKYISIpHO-
reHeTrdeckuii). OCHOBHbIE T€HETUUYECKUE MOHATUS. | 'eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEpPHOCTM  HAacCJEAOBaHMWS  MPU3HAKOB, yCTaHOBJIeHHble [.  MeHneneM.
MonorubpuHoe cKkpemunBanue. 3aKoH eInHOo00pa3usi THOPUIOB MepBOro mokoJyieHus. [IpaBuino
JOMUHUPOBAHUA. 3aKOH pacIlelUieHus Tpu3HakoB. l'umore3a yucrotel ramer. [lomHoe u
HETOJHOE TOMUHUPOBAHUE.

JuruOpunHoe CKpeliMBaHHME. 3aKOH HE3aBUCHMOIO  HACJIEJOBAHMS  MPHU3HAKOB.
[{uToreHeTyecKne OCHOBBI AWTHOPUIHOTO CKPEUIMBAHUA. AHAIM3HUPYIONIEEe CKpELIMBaHUE.
Hcnonb3oBanre aHATM3UPYIOUIEr0 CKPEIUBAHMS JIJIsl ONIPECIICHHS T€HOTUIIa 0COOH.

CueruieHHOe HacienoBaHue IpuszHakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
HACJIEJOBAaHMIO FeHOB. HapyleHue cuenieHus reHoB B pe3ybTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enernka mona. XpoMOCOMHOE ONpEAEICHUE MO0JIa. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omorameTHbie M reTeporameTHbie OpraHu3mbl. HacnegoBaHue NpU3HAKOB, CLENJIEHHBIX C
TIOJIOM.

N3menunBocTh. Buabl H3MEHUMBOCTH: HEHACIIEACTBEHHAs U HacleACTBeHHas. Ponb cpenbl
B HEHACIICJCTBEHHONH HM3MCHUMBOCTH. XapaKTEPUCTHKA MOAU(PUKAIIMOHHOW HW3MEHUYHMBOCTH.
BapuanuonHsbiil pan u BapuanmonHas kpupas. Hopma peakuuu npusHaka. KoamdyecTBeHHbIE U
KaueCTBEHHBIE TIPU3HAKH U UX HOpMa peakiuu. CBoiicTBa MOAM(PHUKAITMOHH O U3MEHUYUBOCTH.

HacnencreenHnasi, uiau reHoTUNHYecKasi, U3MEHYMBOCTb. KOMOMHATUBHAS M3MEHUUBOCTb.
Meiio3 u TOJIOBOM MpOIECC — OCHOBA KOMOWHATUBHOW W3MEHYUBOCTH. MyTallmoHHAs
M3MeHUYMBOCTh. Kiaccuukamus MyTtanmii: TEHHBIE, XPOMOCOMHBEIE, Te€HOMHbIe. YacrtoTra u



MpUYHHBI MyTanuid. MyTtarenabie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOMN
n3MeHuusoctu H. 1. BaBunosa.

BuesinepHas HacneACTBEHHOCTb U U3MEHUYUBOCTD.

I'eneruka uenoBeka. Kapuotun uenoBexka. OCHOBHbIE METOJIbl T'€HETHKHM YEJIOBEKa:
IeHEaJIOTMYeCKUi, OJM3HEIOBBIN, IMTONEHETHYECKUM, OHMOXMMUYCCKHH, MOJCKYJISIPHO -
reHeTudeckuii. COBpEMEHHOE OINpeJelNeHre T'E€HOTUIA: IOJHOIEHOMHOE CEKBEHUPOBAHUE,
FeHOTUIIUpOBaHKWE, B TOM yuciie ¢ nomomsto [II[P-anamu3a. HacnenctBennsie 3abosieBaHUs
YyeloBeKa: TeHHble 0oJe3Hu, OO0Je3HM ¢ HacCJIEACTBEHHOW MpeapacnoioKeHHOCTHIO,
XpoMocoMHBIe OoJe3Hn. ComMaThyeckue M TeHepaTuBHbIC MyTaruu. CTBOJIOBBIE KIIETKH.
[TpuHIUTIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKU, MPOPHIAKTUKA M JICYCHHUS TCHETHUYECKUX
Oosne3Hel. MeauKO-TeHEeTHYEeCKOe KOHCYJIbTUPOBAHHE. 3HAYCHHE MEIUIIMHCKOW TEHETUKH B
MPEIOTBPAIICHUH | JICUEHUU TCHETHUECKIX 3a0071eBaHUI YeTTOBEKaA.

JdemoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckwuii, H. 1. BaBuios.

Tabnumpl 1 cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHUE M €T0 IUTOT€HETHYeCKash OCHOBAY,
«3aKOH PpACLIENJEHUS] M €ro IUTOrCHETHYECKass OCHOBa», «3aKOH YHUCTOThl TaMeT»,
«urnbpunnoe ckpemmBanuey, «lluTomornueckre OCHOBBI NUTHOPHUIHOTO CKPEIIMBAHUS,
«Meito3», «B3auMoecTBrUE aJUIEIbHBIX T€HOBY, «I €HETUYECKHE KApThl PACTEHUH, KUBOTHBIX
u yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACIEIOBAaHMS, CUEMJIEHHOI'O C MOJOMY,
«Kapuotumbl 4YenoBeKa M JKHBOTHBIX», «BuIbl uW3MeHUHMBOCTHY», «MonudukanyoHHas
M3MEHYNBOCThY», «HacnenoBanue pesyc-gakropay, «'eHeTHKa rpymnn KpoBu», «MyTanuoHHas
HU3MEHUYHUBOCTbY.

O6opynoBanue: Mopenu-anmmkanuu «MoHoruOpuaHoe ckpemuBanue», «HemnomnHoe
JOMUHUpOBaHUE», «JluruOpumHoe ckpemuBanuey», «llepekpéct XpoMocom», MHUKPOCKOIN H
MukponpenapaT «/{pozodunay» (Hopma, myTanuu GopMbl KpbUIEB M OKPAaCKH Tena), repoapuii
«I"opox 1ToceBHOM.

JlabopaTtopHble U NpakTHYeCKHe PA0OThI:

JlabopaTtopHast pabora Ne 5. «M3ydeHne pe3yapbTaTOB MOHOTHOPHIHOTO U JTUTHOPUTHOTO
CKpEIIUBaHus y Jp0o30(UiIbl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaboparopHas pabora Ne 6. «/3ydueHne MoaupuKalnOHHOW U3MEHYMBOCTH, TIOCTPOCHHE
BAPUALIMOHHOIO PsAJla U BApUALIMOHHOU KPUBOWY.

JlaGoparopHass paGora Ne 7. «AHamu3 MyTanuii y Apo3oQuiasl Ha TOTOBBIX
MHKpOIIpenapaTax».

[TpakTnueckas padota Ne 2. «CocTaBiaeHHE U aHAJIU3 POJIOCIIOBHBIX YEJIOBEKA.

Tema 7. Cenexkuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M Mpouecc. 3apoKICHHE CelIeKINU 1 qoMmectukanus. Yuenue H. U.
BaBunoBa o IEHTpax MPOUCXOXIECHUS W MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. L[eHTpbI
MIPOUCXOXKJICHUSI JOMAIIHUX KUBOTHBIX. COpT, MOpoJia, ITaMM.

CoBpemMeHHbIE METObl celeKuu. MaccoBblii 1 MHAMBUYyaAJIbHBII OTOOPBI B CEJIEKIIMU
pacTeHuil U KUBOTHBIX. OlleHKa dKcTepbepa. BiIM3KopoICTBEeHHOE CKpEIMBaHUE — HHOPHUIUHT.
Uucras muHus. CkpemmBaHue 4YUCTBIX JUHUK. [erepo3uc, wunam rubpugHas cuna.
HeponctBennoe ckpemuBanue — aytOpuamar. OTnanéHHas ruOpuan3anuss u e€ yCIexw.
HckyccTBeHHBIM MyTareHe3 W MOJIYYEeHHE MOJUIUIONAOB. JlOCTHMKEHUS CENEKIMU pPacTEHUM,
JKUBOTHBIX 1 MUKPOOPTIaHU3MOB.



buorexHosoruss kak oOTpacib NPOU3BOACTBA. ['e€HHAas HWHXKEHepusa. OTambl CO31aHUS
pexomOuHanTHOM JIHK m TpaHcreHHbIX opraHu3moB. KiieTtouHas wHxeHepus. Kierounbie
KyJbTypbl. MUKPOKIIOHAJIbHOE pa3MHOXKeHUE pacTeHuil. KioHupoBaHue BbICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE W dTH4yeckue mpodsempl. MO —
TeHETUYECKH MOAU(PHUIIPOBAHHBIE OPraHU3MBI.

JeMoHcTpanuu:

ITopTpetsi: H. 1. BaBunos, 1. B. Muuypum, I'. /[. Kapneuenko, M. ®@. IBaHOB.

Tabmumpl u cxembl: kKapra «lIeHTpBI TPOMCXOXKIEHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoabl JOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHuil», «OTnanéHHas
rubpuauzamnusy, «Paborer akamemuka M. @. HWBanoBa», «llomumnonnus», «OOBEKTHI
ouorexHoyiorun», «Kiierounble KyJbTypbl U KJIOHHUpOBaHHE», «KOHCTpyHpoBaHWE M TEPEHOC
TE€HOB, XPOMOCOM).

ObopynoBaHue: MYJISHKM IUIOAOB M KOPHEIJIOAOB AMKUX (OPM M KYJIBTYPHBIX COpPTOB
pactenuit, repbapuii «CelbCKOX031iCTBEHHBIE PACTEHUS.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

Oxckypcust «OCHOBHBIE METOABI M JIOCTHIKCHHS CEJICKIIMU PAacCTEHUN M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENBHBINM Y4aCTOK, B TEILUTHYHOE
XO035IUCTBO, JIAOOPATOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IEHTPA)».

11 KJIACC

Tema 1. JBoJIOLMOHHAs1 OHOJIOTHS.

[Ipeanockliku BO3HUKHOBEHMSI 3BOJIIOLMOHHOM TeOpHH. DBOJIOLMOHHAS Teopus U e€
MeCTO B Ouoorun. BiusiHue 3BOMIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHUH U IPYTUX HAYK.

CeuzerensctBa 3Boyronnu. [laneoHTonornueckue: MOCIEN0BATEIbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTHYECKON JIETOMHUCH, Nepexoanbie ¢popMbl. buoreorpagudeckue: cxXoacTBo
u paznuuue GayH u Grop MaTepUKOB U OCTPOBOB.

OMOpHOIOrHYecKre: CXOJCTBAa M Pa3iMyusi SMOPUOHOB pa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMMYECKHE: TOMOJIOTUYHBIC, AHAJIOTMYHBIC, PYIUMEHTApPHBIE OpraHbI,
aTaBU3Mbl. MOJNEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MyTel y BCEX OPraHu3MOB.

OpomononHas Tteopuss Y. Jlapuna. Ilpennochliku BO3HMKHOBEHHUS JapBHHM3MA.
JIBuKymye Ccuiibl  3BOMIOLMM  BHAOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE HpU
OIPaHUYEHHOCTH pECypcoB, HeolpeaenéHHas HW3MEHUHMBOCTb, OOppOa 3a CyIIECTBOBAHME,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3somonuu (CTI) u e€ ocHOBHBIE MOJIOKEHUS.

Muxkpossomonus. [Tomynsanus kak eAMHUIA BUIA U 3BOJIOLHH.

JBwxkymme cuibl ((pakTopbl) BOJIOIMKA BUIOB B NMpHpoae. MyTallMOHHBIM MpolecC U
KOMOMHATUBHAs W3MEHYHMBOCTb. [lOMyNAlMOHHBIE BONHBI W JApeiid renoB. M3omsamus u
MUTpALUs.

EctectBenHbii 0TOOp — HampaBisomuil  (akrop sBomroruu. DopMbl €CTECTBEHHOTO
ordopa.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOJIONUU. [IpruMephl mpucnocoOneHui
y opranu3MoB. ApoMopd03bl U HANOaIANITAI[H.

Bun u BunmoobpazoBanue. Kputepuu Buma. OcHOBHbBIE (OpMBI BHI000pa30BAHMUS:
reorpauyeckoe, IKOJIOrHYECKOe.
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MakposBomonus. @opMbl 3BOMIOLMM: (pusIeTHYECKasl, AUBEPreHTHAas, KOHBEPreHTHasd,
napaiensHas. HeoOpaTuMOCTh 9BOIIOLIUH.

[TpoucxoxxaeHue  OT  HECHEUUANM3HPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AnanTUBHAs pagualius.
JdemoHcTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkens, @. Miosutep, A. H. CeBepiios.

Tabmunel u cxembl: «Pa3BuTHe opraHuyeckoro wmupa Ha 3emie», «3apOAblLIH
MO3BOHOYHBIX KHUBOTHBIX», «ApxeonTepukc», «DopMmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctectBenHbIii  0T00p», «MHoroodpasue copToB pacTreHui», «MHoroo0pasue MOpPoOsI
KUBOTHBIX», «[Tonmynsauumy, «MyTanuroHHas U3MEHUYHUBOCTDY, «ApoMopdo3b1»,
«Umnoanantauumn», «OOmas nereHepanus», «/IBmwkymmue cuisl 3Bomouun», «Kapra-cxema
mapuipyta nyreumectsus Y. JlapBuna», «bopnba 3a cymiectBoBaHuey», «lIpucnocobieHHOCTD
OpranusmoB», «I'eorpaduyeckoe BU1000pa30BaHuE), « IKOIOTMUECKOE BUA000PA30BaAHUEN.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3IMYHbIMM TUIIAMU OKpackH, HaOOp NJIOAO0B U
ceMsiH, Kosutekuus «IIpuMepsl 3alUTHBIX TPUCIIOCOOIEHUH Y )KUBOTHBIX», MO/ieNb «OCHOBHbBIE
HaIlpaBJICHUS 3BOJIIOLUNY, 00bEMHAsI MOAENb «CTpOeHHE TOJIOBHOI'O MO3ra MO3BOH OUHBIX».

buoreorpaguueckass kapra Mmupa, KouleKuus «@POpMbI COXPAaHHOCTH HCKOINAEMBbIX
KUBOTHBIX U pacTeHUI», Mojenb anmaukanus «llepekpéct xpoMocom», BilaxHbIE MpenapaThl
«Pa3ButHe HacekoMoro», «PasButhe mnsATymKu», MuUKpompemnapar «Jposoduna» (HOpMa,
MyTaluu (OPMBI KPBUIBEB U OKPACKH TEJa).

JlabopaTopHblie M MpakTHYEeCKHe PadoThI:

JlabopartopHas padora Ne 1. «CpaBHeHHE BUI0B IO MOP(POJIOTHIECKOMY KPUTEPHIOY.

JlaboparopHast pabora Ne 2. «OmucaHue TMNPUCIOCOOIEHHOCTH OpraHm3Ma ©u eé
OTHOCUTEIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HHU Ha 3emuIe.

JloHayuHbIe MPEACTABICHUS O 3apOXKIEHUU KU3HU. HayuHble rUmoTe3sl BO3SHUKHOBEHHS
XKHU3HU Ha 3emiie: abuoreHe3 W maHcrepMmus. XUMHUYECKas 3BOJIOLUSA. AOUMOTEHHBIH CHHTE3
OpPraHWYeCKUX  BEIIECTB M3  HEOPraHMYECKHUX. OKCIEPUMEHTAIbHOE  TOATBEPXKIACHUE
XMUMHUYECKO# »Bomonnu. HayaneHbie 3Tanbl 6umonorndeckoii sosonuu. ['unoresa PHK-mupa.
dopmupoBaHEe MEMOPAHHBIX CTPYKTYP U BOZHUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
sBosonus. DopMUpOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB.

PazButne xu3Hm Ha 3emie 1o 3pam u nepuogam. Karapxeill. Apxelickag U
nporepo3oiickast 9pel. [laneos3olickass 3pa U €€ mMEpHOAbl: KEMOPUIMCKHUMA, OpPIOBUKCKHUH,
CWIIYpUICKUH, N€BOHCKHAM, KAMEHHOYT OJIbHBIM, IEPMCKHUH.

Me3o3o0lickas 3pa ¥ €€ Nepuobl: TPHACOBBIN, FOPCKUN, MEIIOBOM.

Kaiino3zolickas apa u €€ nepuojbl: najeor eHOBbIM, HEOT€HOBBIM, AHTPOIOT€HOBBIM.

XapakTepucTuka KiumaTa M TeO0JOrM4YecKuX mpoueccoB. OCHOBHbBIE 3Talbl 3BOIIOLUU
pPacCTUTENHHOIO W JKMBOTHOrO MHUpa. ApomMopdosbl y pacTeHuii W >XKMBOTHBIX. llosiBiieHwue,
pacuBeT U BBIMUPAHKE TPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4eckoro MuUpa Kak OoTpakeHue 3BOoatolud. OCHOBHBIE CUCTEMATUUECKHE
pyHIbl OPraHU3MOB.

OBoJIOLMA  4YeloBeKa. AHTpPONOJIOTUS Kak Hayka. Pa3BuThe MpeACTaBICHHN O
MIPOUCXOKJIEHNUH YesloBeKa. MeTopl n3ydeHus aHTponoreHesa. CXoJACcTBa U pa3Myuus YeI0BeKa
1 )KUBOTHBIX. CHCTEeMaTH4YECKOE MOJIOKEHUE YeTIOBeKa.
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JBrmxymme cunbl  (akTopbl) aHTpororeHesa. HacnencTBeHHass H3MEHUYUMBOCTh U
€CTeCTBEHHBIH 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUM TPY/la, MBIIILICHHE,
peub.

OcHOBHbBIE CTauU M BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAJONHUTEKU, UYeToBEeK yMenbli,
Yenosek npsMoxoisamuii, YenoBek HeaHjepTaibckuii, YenoBek pasymubid. Haxomku
HCKOIAaeMbIX OCTATKOB, BPEeMs CYIIECTBOBaHUS, 00JACTh paclpocTpaHeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSI.

UYenoseueckue pacbkl. OCHOBHBIC OONIBIIME pacChl: €BPONEOHIHAS (EBpa3uiickas), HErpo-
aBcTpajougHas  (dKBaTopualibHas), MOHTOJIOMAHas  (a3MaTCKo-aMepukaHckas).  YepTbl
MPUCIIOCOOJIEHHOCTH TPEACTaBUTENCH YENOBEYECKUX pac K YCIOBHSAM CyIIECTBOBAHMSL.
EnunctBo yenoBeueckux pac. Kputrka pacuzma.

JdemoHcTpanum:

[TopTpetsi: @. Penu, JI. [Tactep, A. Y. Onapun, C. Musep, I'. FOpu, Y. apBuH.

Tabnuus! u cxembl: «Bo3uukHoBenne ConHeuHON cucteMbly», «Pa3BuTie opraHuyeckoro
mupa», «PactutenpHas kierka», <«KuBorHas kietka», «lIpokapuoTrnueckas KIETKay,
«CoBpeMeHHasi CMCTeMa OpPraHu4eckoro mMmupa», «CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS
Yesl0BeKa U 4elIoBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MaJ€OHTOJOTMYECKHX HaXOJO0K
IIPEIKOB COBPEMEHHOI'O 4YeloBeKa», «JlpeBHelmme moaw», «JlpesHue moaw», «llepBbie
COBPEMEHHBIC JTIOAN», «YemoBeuecKrue paco».

Ob6opynoBanue: Mmymspku — «[Ipoucxoxknenue 4yenoBeka» (OFOCTBI  aBCTPANONHUTEKA,
MUTEKAHTPOIa, HeaHAepTallblla, KPOMAaHbOHIIA), CIENKU MM M300pakKeHUsS KaMEHHBIX OPYAHi
MepBOOBITHOrO YesIoBeKa (KaMHH-YOIIEephl, pyOuia, ckpebiia), reoXpoHOJIOruieckas Tadymua,
KosutekIus «®opMbl COXpaHHOCTH UCKOMAEMbIX )KUBOTHBIX U pACTEHUI.

JlaGopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktuueckast pabora Ne 1. «/3ydyeHune rckonaeMbIX OCTaTKOB PACTEHHUI M KUBOTHBIX B
KOJITEKIUSAX).

DKCKypcHsi « DBOJIONHSI OPTaHMYECKOro MUpa Ha 3emiie» (B €CTeCTBCHHO-HAYYHBIA WITH
KpaeBeIYECKU My3ei).

Tema 3. OpranusMbl 1 OKpY:KawIIas cpeaa.

Okojorus Kak Hayka. 3ajadyd M pasfenasl AKOJIOrMU. MeToabl 3KOJIOrMYEeCKUX
UCCIIEIOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI' O YEJIOBEKA.

Cpensl  obuWTaHuss ~ OpPraHM3MOB:  BOJHAs,  HAa3€MHO-BO3JyIIHAs,  IOYBEHHAas,
BHYTPUOPraHU3MEHHas.

Oxonornueckue (aktopel. Krnaccuduranus s3Kkonormdeckux (HakTopoB: aOMOTHUYECKHE,
OMOTHUYECKHE U aHTpOINOreHHbIe. [leificTBrE HKOIOrndecKnX (PaKTOPOB HA OPTaHU3MBI.

Abuornueckue  (akTOphl:  CBET, TemmepaTypa, BiaxHocTh. doTonmepuoausm.
[Ipucnoco61eHus opraHu3MoB K 1eHCTBUIO a0MOTHYECKUX (PaKTOPOB. buonoruueckue puTMsl.

buotnueckue  dakTopel. Buabl OMOTHYECKMX  B3aMMOACHCTBUN:  KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOM03 U ero ¢opmel. [lapasutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HAYCHHE OHMOTHYECKHX
B3aUMOJICHCTBHIA IS CYIIECTBOBAHUSI OPraHU3MOB B IPHPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapAaKTePUCTUKH Tomyiasauud. (OCHOBHbIE TOKa3aTeNd IOMYJISAIUU:
YUCJIIEHHOCTh, IUJIOTHOCTb, POXKJA€MOCTh, CMEpPTHOCTb, MPUPOCT, MHUTrpauus. JluHaAMUKa
YUCJICHHOCTH TIOMYJISIAN U €€ PEeTyIISIHS.

JleMOHCTpanuu:

[Toptpetsi: A. 'ym6omabar, K. @. Pynbe, 3. ['ekkens.
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Tabmuue! u cxemsl: kapra «[Ipuponnsie 30HbI 3eMian», «Cpeabl 0OMTaHUS OPraHU3MOBY,
«Doronepuoansm», «llomymsiuum», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISIIHH
nHpy3opun-Typenbkny, «[Tumespie memm».

JlabopaTopHble 1 IpaKTHYeCKHe PadoThI:

JlaGopaTopHas padora Ne 3. «Mopdoaoruyeckne 0coOOEHHOCTH PaCTEHUM M3 Pa3HBIX MECT
OOUTAHHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOIIEYCay.

[Tpaktuueckast pabota Ne 2. «ITogcuét mIOTHOCTH MOMYJISAIUNA Pa3HbIX BUIOB PACTEHUI.

Tema 4. CooO1iecTBa M 3K0JI0THYECKHE CUCTEMBI.

CoobmectBo  opranu3smMoB —  OuoneHo3. CTpykTypbl  OuolleHO3a:  BHAOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (nmuiieBast). Buasi-nomunantel. CBsizu B OHOIEHO3E.

Okonoruueckue cucreMbl (9kocuctemsbl). IlonaTue 06 skocucremMe M OUOreolEeHO3E.
OyHKIHNOHANBHBIE KOMIIOHEHTBI OJKOCHUCTEMBI: MNPOAYLEHThl, KOHCYMEHTBHI, pEIYIEHTHI.
KpyroBopor Bemects M NOTOK 3HEpruu B 3kocucreme. Tpoduueckue (MMILEBbIE) YPOBHU
skocucteMbl. [lumeBple nenu u ceru. OCHOBHbIE IIOKa3aTeNIM HKOCUCTEMBbI: Ouomacca,
MPOAYKLIHMS. DKOJOIMYECKHE MNUPAMUJbl: MPOAYKIUH, YUCIEHHOCTH, Ouomacchl. CBolicTBa
9KOCHCTEM: YCTOMUHUBOCTh, CAMOpEryJIsius, pa3BuTtue. CyKueccus.

IIpupoaHble 3KOCHCTEMBI. JKOCHUCTEMBI 03Ep M PEK. OKOCHCTEMA XBOMHOIO WIH
LIMPOKOJIMCTBEHHOI' O JIeca.

AHTpONOreHHBbIE IKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOolskocucTeMbl. buonorudeckoe u
XO3sICTBEHHOE 3HAUYEHUE arpPOIKOCHUCTEM H YPOOIKOCHCTEM.

buopasznooOpa3ue kak (GakTop ycToWduBOCTH 3KkocucTteM. CoxpaHeHHe OUOIOTHYECKOro
pa3HooOpasus Ha 3emMiie.

VYuenne B. U. Bepuanckoro o Ouocdepe. I'paHuIbl, cocTaB U CTpyKTypa Ouochepsl.
XKuoe BemectBo u ero (pynkuuu. OcoOeHHOCcTH OMoOchepsl Kak TIO0AIBHOW SKOCHCTEMBI.
JlunaMmuueckoe paBHOBECHE U 0OpaTHasl CBsI3b B Orocdepe.

KpyroBopotrbsl BemiecTB M OHWOreOXMMHMYECKHE IUKIBI 3JIEMEHTOB (yriepoaa, as3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOreHHbIE H3MEHEeHHs B Onocdepe. [modanbHbIe
9KOJIOTUYECKUE MPOOTIEMBI.

CocymiecTBoBaHM€e MPUPOALI U yesnoBeuecTBa. CoxpaHeHrne OMopa3Hoo0pas3us Kak OCHOBA
ycTounBocTd O6uocdepsl. OCHOBA pallMOHAIBLHOTO YNPABJIEHUS MPUPOJHBIMU PECypcaMu U HX
ucrnojb3oBaHue. JlocTuxeHus: OMOJIOrUY U OXpaHa IPUPOJbI.

JdeMoHcTpanuu:

IToprpetsr: A. [Ix. Tencim, B. H. Cykaués, B. 1. BepHanckuid.

Tabmuue! u cxemsl: «[Iumessie nenu», «buouenos3: cocras u cTpykTypay, «IIpuponnsie
cooOmiectBay, «llenm nurtaHus», «Okoyormueckas mnupamuna», «buochepa u yenoBex»,
«JKocucTeMa IMIUPOKOJIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOro neca», «buorenos
BoJloéMay, «ArpoieHo3», «lIpumepHble aHTPONOTEHHBIE BO3JCHCTBUS Ha TPUPOAYY,
«BaxkHeWMe HCTOYHUKU 3arps3HEHUs BO3JAyXa W TPYHTOBBIX BOja», «llouBa — BaxkHeiIas
cocraBJstromiast Onocdepsn», «PakTophl Aerpaganuu mouBy, «IlapHukoBbIi d3Pdex Ty, «DaKTOpbI
PaMOaKTHBHOTO 3arpsisHeHUs Onocdeprr», «O01mas ctpykTypa duocdepsi», «Pacnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIA 3kpaH Ouocdepsr», «KpyroBopor yriepoma B Ouocdeper,
«KpyroBopoT a3ora B mpupoe».

ObopynoBanue: MO/1€JIb-aNIUIMKaIus «Tunuunble OHMOIIEHO3BI», repbapuit
«Pactutenbuble  cooOmiectBay»,  kosekiuu — «buomenos», «Bpeautenu — BakHEHIINX
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CEJIbCKOXO3SIMCTBEHHBIX ~ KYJbTYp», TepOapuu ¥ KOJUICKIIMM PACTEHWH U IKUBOTHBIX,
MPUHAJJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM TpyInaM oJHOro Buja, KpacHas kaura Poccuiickoit
®denepannn, N300pakeHUs OXpaHIEMBbIX BUIOB PACTEHUHN U JKUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 110 BHUOJIOI'MH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBiauBalOTCI TpeOOBaHHUS K pe3yibTaTaM OCBOCHUS
00y4aroUMMHKCS IPOTPAMM CPEIHEro O0Iero o0pa3oBaHUs: TUYHOCTHBIM, METANIPEAMETHBIM U
MPeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNHMYHOCTHBIX pE3yJbTaTOB OCBOCHHS IpeaMera «BUoJIorHs» BBIICICHBI
CIIEAYIONINE  COCTAaBJSIONIME: OCO3HAHME OOYYAarOUIMMHUCS  POCCHHCKOH  T'paskIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHTHIO, CAMOCTOSATEIHLHOCTH M CaMOOIPEIACICHHUIO,
HaJMYMEe MOTHBAIMM K OOYYEHHUIO OWOJIOTHH, I€JICHANIPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOeXIeHUH TMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPHYECKHX TPAIULIUN pa3BHTHUS
OMOJIOTHYECKOr0 3HAHHS, TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JIEATEIBHOCTH  I[ICHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, MPHUCYIIMMH  CHCTEME
OMOJOTUYECKOTO0 O00pa30BaHUs, HAJIUYHWE HSKOJOTMYECKOTO0 MPaBOCO3HAHMS, CIIOCOOHOCTU
CTaBHTH 1M U CTPOUTH KU3HCHHBIC IIJIAHBI.

JIM9HOCTHBIE PE3YyJbTATBl OCBOCHHS TpeaMeTa «BHOIOrus» ITOCTHTaloTCs B CIUHCTBE
y4eOHOH M BOCIHMTATENILHOM JIEITEIBHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHICKUMH
COILIMOKYJIbTYPHBIMHU, UCTOPHYECCKUMHU U JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPUHATHIMU B
OOIIECTBE TMpaBHJIAMU M HOPMaMH TOBEACHHS W CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHMS,
CaMOBOCHHUTAHMSI MU CaMOPA3BUTHS, PA3BUTHSI BHYTPEHHEW IMO3UIUU JTUYHOCTH, MATPHOTHU3MA,
YBKEHUSI K 3aKOHY U IPAaBONOPSAIKY, YEJIOBEKY TPyAa M CTapIiieMy IMOKOJICHUIO0, B3aUMHOTO
yBaXEHUs, OCEpeKHOro  OTHOWICHHWS K  KYJIbTYPHOMY  HACIEAHI0 UM  TpaIulUsM
MHOT'OHaIlMOHaJIbHOTro Hapoaa Poccuiickoil denepanniu, mpupoe U OKpyKarouIen cpene.

JInaHOCTHBIE pe3yJabTaThl OCBOCHUS yU4eOHOTO mpenMeTa «broaorusy AOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMCH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMHA, TIMO3UTHBHBIX BHYTPCHHHX
yOeXaeHUH, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIeCTBa,
paclIMpeHre XU3HEHHOTO OIBITA W OMNBITA JIEATEIBHOCTH B IMPOIECCE peaM3allid OCHOBHBIX
HAIPaBJICHUI BOCIUTATEILHON e TEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’kIaHCKOTO0 BOCITUTAHMSA:

cOPMUPOBAHHOCTh TPAXKTAHCKOW TO3MIHMH OOYYAMOIIErocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO O0IIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA W
MIPABOIIOPSIKA;

T'OTOBHOCTh K COBMECTHOM TBOPYECKOM NIEATCILHOCTH MPU CO3AaHUU Y4EOHBIX IIPOCKTOB,
pElICHUH Y4eOHBIX M TO3HABATEIbHBIX 33/1a4, BBIMOJHCHUHN OMOJIOTHUECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNATh COOCTBEHHYIO IIO3MIIMIO IO OTHOIICHUIO K SBJICHHSAM
COBPEMEHHOMU KHU3HU U OOBSCHITH €€;

YMEHHE YYWUTBIBATH B  CBOMX JCUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOACH C Pa3HBIMU YOSKIECHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COLMATBHBIM
MOJIOKEHUEM;
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TOTOBHOCTh K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBHITIOJHEHUSI Y4EOHBIX,
M03HABATEJIbHBIX W MCCIEI0BAaTEIbCKUX 3a/lay, YBaXKUTEIBHOTO OTHOIIEHHWS K MHEHUIO
OIIIOHEHTOB MPU 00CYKIEHHH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO CONCPIKAHMS,

FOTOBHOCTh K TYMaHUTaApPHON U BOJIOHTEPCKOM AEATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh POCCUHUCKOI TPakIaHCKOM MICHTUYHOCTH, TATPHOTH3MA, YBAKEHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTM Ileped PoamHON, ropaocTu 3a CBOM Kpai, CBOIO
Poauny, cBOM A3bIK U KyJbTYpY, IPOILIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIEAMI0 M MaMATHUKAM TPHUPOJIbI,
JTOCTHKeHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHWBATh BKJIAJT POCCUMCKUX YYEHBIX B CTAHOBJICHHUE U pPa3BUTHE
OMOJIOTMY, TOHUMAaHUS 3HAYCHUS OMOJIOTMH B TTO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEITOBEKa U
COBPEMEHHOI'0 O0IIECTBa;

uaeitHas yoexa€HHOCTh, TOTOBHOCTD K CIIyK€HUIO0 U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HaHHE TYXOBHBIX LIEHHOCTEW POCCUICKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOT O MTOBECHUS;

CIIOCOOHOCTh OIIEHWBATH CUTYAIMI0 U MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHPYACH
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOT0 BKJIAJ]a B IOCTPOSHHE YCTOMYHBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM pPOJIUTENSM, CO3/JIaHMI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CeMEHOM KM3HU B COOTBETCTBUHU C TPATULUIMHU HApPOIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIIEHUE K MHpPY, BKJIIOYasi SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/a, OOMIECTBEHHBIX OTHOIICHUIA;

MOHMMAaHUE IMOIMOHAJILHOT'O BO3JICHCTBUS KUBOM MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAXXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

S) ¢usnueckoro BocnuTaHusA, (POPMUPOBAHMA  KYJIBTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0J1arONOyYHs:

MOHMMAaHUE U peau3alus 340pOBOT0 U 0e30macHOro odpasa *U3HH (310pOBOE MUTAHUE,
COOJIIO/IeHNE TUTUEHUYECKUX MPABUI U HOPM, COAIAHCHPOBAHHBIN PEKUM 3aHSATHI U OTIbIXA,
peryisipuas ¢u3nUecKkas AaKTUBHOCTb), OEpEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOMICHHS K COOCTBEHHOMY (PU3NUECKOMY U TICUXUYECKOMY 37]0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBWJI WHAMBUIAYAJbHOTO M KOJUICKTUBHOTO 0€30macHOro
MOBEAEHUS B CUTYAIUAX, YTPOXKAIOUIMX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCTEACTBUNA W HENPUSITUS BPEAHBIX MPUBHIYEK (YHOTPEOIEHUS aIKOros,
HapKOTUKOB, KypEHHUS);

6) Tpy10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MacTEpCTBa, TPYA0II00HE;

TOTOBHOCTb K aKTUBHOM JI€ATETbHOCTH TEXHOJOTHYECKOM 1 COLMaIbHON HAIIPaBJIEHHOCTH,
CIOCOOHOCTh ~ MHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITEILHO  BBINOJHATH — TaKYHO
JeSTeNIbHOCTb;
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MHTEpeC K pas3iu4HbIM chepaMm MpodheccCHOoHAIbHONW NeATEeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAaHHBIN BBIOOD Oy IyIIeH MpodecCuu U Peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBIL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M caMOOOPA30BAHHUIO HA MPOTSKEHUU BCEH
KU3HU;

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:

HKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHHUKY KM3HU Ha 3emiie,
OCHOBE €€ CylIECTBOBAHUS;

MOBBINICHUE YPOBHS SKOJOTHYECKON KYJIBTYPBI: MPHOOPETEHHE OIbITa TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH X BO3MOXHBIX MOCIEICTBUIN JJIsl OKPYXKAIOIIEH Cpebl;

0CO3HaHUE TI100aTbHOI0 XapaKTepa dKOJIOrH4YeCKUX MpobJieM U IMyTel X pelieHuns;

CIOCOOHOCTh MCIOJIL30BaTh MPHOOPETaEMbIC TP U3YYEHUN OMOJIOTUU 3HAHUS U YMEHUS
MpU pelIeHUH MpoOJieM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPUPOIONOJIb30BaHUEM (COOIIOCHHE
IpaBUJ NOBEAEHUS B NPHUPOAE, HANPABIECHHBIX HAa COXPAHEHHE PABHOBECUS B HKOCHUCTEMAX,
OXpaHy BHUJI0B, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HENpPHUATUE JACHCTBUM, MPUHOCILIMX BpEI OKPYKAIOLIEW MPUPOIHONU Ccpene,
yMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIEC DKOJIOTMYECKHE MOCIEACTBHUS MPEANPUHUMACMBIX
JEHCTBUI U IPEIOTBpALIATh UX;

HaJIMYME PA3BUTOr0 SKOJOTMYECKOTO MBILIICHUS, 3KOJIOTMYECKON KYJIbTYypbl, OIbITa
JEATEIbHOCTH  AKOJIOTMYECKOW  HAINpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCA HWMH B
MO3HABATEJIbHONH, KOMMYHHUKATUBHON W COLUUAIBHON NPAaKTUKE, TOTOBHOCTHM K YYacTUIO B
MPAKTUYECKOM eI TEeIbHOCTH SKOJIOTMYECK O HaIpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOTI'O MO3HAHMS:

cOPMUPOBAHHOCTb MHPOBO33PEHHsS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAyKH W OOIIECTBEHHOW WPAKTHKH, OCHOBAaHHOIO Ha JAHAalore KYIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET'0 MECTA B MOJHUKYJILTYPHOM MHUPE;

COBEPIICHCTBOBAHHE SI3IKOBOM M YUTATEIIbCKON KYJIBTYPhI KaK CPEACTBA B3aUMOJEH CTBUS
MEXY JIOJbMHU Y TTIO3HAHUS MHPA;

MOHUMAaHWEe crenu(UKd OMOJIOTMHM KaK HayKH, OCO3HaHMsS €€ poiau B (OPMHUPOBAHUU
paloOHAIbHOI0 HAYYHOT'O MBIIIEHUS, CO3JaHUH I[EJIOCTHOTO MPEACTAaBIeHUs 00 OKpYXKaro IeM
MHUpEe KaKk O €IUHCTBE TPUPOIBI, 4YeloBeKa U oOmiecTBa, B TIO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEW U PeLIeHUH MTPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHUS;

yOXKIEHHOCTh B 3HAUYMMOCTU OMOJIOTUM JJISI COBPEMEHHOM LMBUIM3ALUU: 00€CIIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUSI MEAUIIUHBI, CO3[IaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHbie MpoOJIEeMbl pa3BUTHSI YEIOBEUECTBA, MTOMCKA MyTEH BBIXOAA M3 TIIO0ATBHBIX
9KOJIOTHYECKUX Mpo0JieM U oOecriedeHusl Iepexoia K yCTOMUUBOMY Pa3BUTHUIO, PAllUOHAILHOMY
WCIOJIb30BAHUIO IPUPOTHBIX PECYPCOB U (HOPMHUPOBAHNIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTHYECKUX 3HAHUUW B IIENISAX MOBBIIICHUS 00IIeH
KYJIbTYpbl, €CTCCTBEHHO-HAYYHOW T'pPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PyHKIIMOHAJILHOMN
IPaMOTHOCTH O0y4YaroImxcs, GopMHPyEeMOi P U3y4EeHUHU OUOJIOTHH;

MOHMMAaHUE CYIIHOCTM METOAOB IO3HAHHUSA, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIONB30BaTh IOJTydaeMble 3HAHHS I aHalu3a M OOBSICHEHUS SBJICHUU
OKPYXKaIOIIEro MHpa W IMPOUCXOISIIUX B HEM H3MEHEHHI, yMEHHE [elaTb OO0OCHOBAaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAyYHBIX (DAKTOB M HMEIONIMXCS JaHHBIX C IEJTbI0 TONydeHHs
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JUISI pPELICHUS
Mpo0JIEM B PeasIbHBIX KU3HEHHBIX CUTYyAIUsX;
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OCO3HAHUE IICHHOCTH HAayYHOW IESATEIHHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO H
MCCIIEIOBATEbCKYIO ASSITEIbHOCTh HHAMBHYaTIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHHIO, K
AKTHBHOMY T[IOJIyYCHHIO HOBBIX 3HAHHMU 10 OWOJIOTUM B COOTBETCTBUU C IKM3HCHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJIMETHBIE PE3YJIBTATBI

MerTanpenMeTHble pe3ysbTaThl OCBOCHHUS y4eOHOro mnpeamera «buonorusy BKIIOYAIOT:
3HauyuMble Ji1  (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXIUCHUIIIMHAPHBIC
(MexnpeaMeTHbIe) O0IeHayYHbIE TOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHON KapTUHBI MHUpa
U crieriupuKy METOJI0B MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTrus,
SBJIEHUE, TPOLECC, CUCTEMa, Hay4HbIM (DaKT, MPUHIMI, TMIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHUs, HCCIeO0BaHUE, HAOIOACHNUE, U3MEPEHUE, SKCIEPUMEHT U JIPYr'uX), YHUBEpCaJbHbIE
yueOHble JelcTBUs (II03HABaTENIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 00ecreunBaroIye
¢opmupoBaHue (PYHKIMOHAJIBHOW T'PAaMOTHOCTH M COLMAJIbHON KOMIIETEHLMHU OOy4arolIuxcs,
CIIOCOOHOCTb o0 yyaromuxcs HCI0JIb30BaTh OCBOEHHbIE MEXIUCIUIIIMHAPHBIE,
MHUPOBO33pEHUECKHE 3HAHWS U YHHMBEpCajbHbIE Y4eOHble JEHCTBUS B IIO3HABATENLHOM U
COLMAJIBHOM MPAKTHUKE.

MertanpenMeTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpEeIHEro oO0IIero oOpa3oBaHUS
JOJDKHBI OTPaXKaThb:

OBi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJIbHBIMU /1€ICTBUAMU:

1) 6a3oBbIe JIOrHUeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalHU3UpoBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJb30BaTh P OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOIO MBILUIEHHU (aHaIu3a,
CHHTE3a, CpaBHEHUS, Kiaccu(ukanuu, 0O0OOIIEHUs), PACKPBIBATH CMBICI OHOIOTHYECKUX
MOHATUH (BBIACIATh UX XapaKTepHbIC MPU3HAKHU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATUSIMH);

OTNpeneNnsaTh LeNU JeATENbHOCTH, 3a/laBas mapamMeTpbl M KPUTEPHUH HX JOCTHXKEHUS,
COOTHOCUTH PE€3yJIbTAaThl JEATEILHOCTH C IIOCTABJIEHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOrMYEecKHe MOHATHS ISl OOBsCHEHHs (PAKTOB M SBJICHUN >KUBOH
HPUPOJIBI;

CTPOUTh JIOTMUECKUE pacCyXIeHHsl (MHIYKTUBHbIE, JE€IyKTHBHbIE, 10 AaHAJOIHH),
BBISIBJISIT 3aKOHOMEPHOCTH U NMPOTUBOPEUUs B paccMaTpUBAeMbIX SIBJICHUSX, (OPMYJIMPOBATH
BBIBOJIbI U 3aKJIIOY EHUS;

IPUMEHATh CXEMHO-MOJIEJIbHbIE CPEICTBA AJI IPECTaBJICHUS CYILECTBEHHBIX CBS3EH U
OTHOUIICHUI B HM3y4aeMbIX OMOJIOTMYECKHMX OOBEKTaX, a TaKXKe MPOTHBOPEUMU pa3HOro poja,
BBISIBJICHHBIX B PAa3JIMYHBIX HHPOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIAH pEIICHUs MPoOJeMbl C yYETOM aHAJIM3a UMEIOIINXCSl MaTepHaIbHbIX
U HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBBI B JAESITEIbHOCTb, OLCHMBATb COOTBETCTBHE PE3YJbTATOB LENSM,
OLIEHUBATh PUCKU MTOCIEACTBUI AEATENBbHOCTH;

KOOpPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX peajbHOrO, BUPTYaJIbHOTO M
KOMOMHHUPOBAHHOI'O B3aUMOJEH CTBUS;

pa3BUBATh KPEATUBHOE MBILIJIEHUE IIPU PEILIEHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HcCaeT0BaTEIbCKHE AeliCTBUA:
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BJIAJICTh HABBIKAMH y4eOHO-HCCIIEIOBATENFCKONH M MPOSKTHOH JEesTeNbHOCTH, HaBBIKAMHU
paszperieHust mpodjeM, CrioCOOHOCThIO U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY MOHCKY METOJIOB
peleHus MPaKTUYeCKUX 3a/1a4, MPUMEHEHUIO Pa3IMYHBIX METO/IOB IO3HAHHS,

UCIOJb30BaTh PAa3IMYHBbIE BHJBI JIEATEIBHOCTH MO TOIYyYEHUIO HOBOI'O 3HAHUA, €ro
WHTEpIpeTaluy, TpeoOpa3oBaHUIO0 U MPUMEHEHUI0 B YYEOHBIX CHUTYallUiX, B TOM YHCIE MpPU
CO3JIaHUU Y4eOHBIX U COIUATBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIN THUIT MBIIUICHUS, BIAJeTh HAYIHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMU
TOHSTUSMU U METOAMH,

CTaBUTh U (OPMYJIMPOBaTH COOCTBEHHBIC 3a/ladyll B 00pa30BATEIbHOW ICSITEIBHOCTH H
KU3HECHHBIX CHTYaI[UsX;

BBISIBIISITh TTPUYUHHO-CIICIICTBEHHBIE CBS3M W aKTyaJM3WPOBaTh 3a/avy, BBIIBHTaTh
THIOTE3y €€ pENICHUs, HaXOMUTh apryMEHTHl IS JIOKa3aTeNIbCTBA CBOHMX YTBEPXKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHANM3UPOBATh IIONYYEHHBIE B XOJE PpEIICHUS 3aJa4d pe3yJbTaThl, KPUTHYECKU
OLICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH N3MEHEHHNE B HOBBIX yCIOBHSX;

JIaBaTh OLIEHKY HOBBIM CHTYallHsIM, OIICHUBATH MIPHOOPETEHHBIN OIBIT;

OCYILIECTBJIATh 1[€JIEHANIPABIIEHHBI MOMCK MEpPEeHOca CPEeICTB U CHOCOOOB JEWCTBUS B
PO eCCHOHANIBHYIO CPENy;

yMETh TIEPEHOCHTHh 3HaHUS B IIO3HABAaTENbHYID W  TPAKTHYECKYI0  OOJIacTH
KHU3HEICATECITHbHOCTH;

YMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEU, MpeNiarath OPUTHHAIBHBIC IMOAXOAbI M PEIICHHUS, CTaBUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) padora ¢ uHpopmanuei:

OPHEHTHPOBATHCS B PA3IMUYHBIX MCTOYHUKAX MHPOpMAIUU (TEKCTe y4yeOHOro mocoows,
HAYYHO-TIOMYJISIPHOW JINTEpaType, OMOJIOrHYECKIX CIOBApsSX M CIIPAaBOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHAIM3MPOBATh HMH(MOPMAIMIO DPA3IMYHBIX BUAOB U (QoOpM
MPE/ICTABIICHHUS, KPUTHYECKHU OIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHUBOCTb;

(GopMyIMpoBaTH 3ampOCHl M MPUMEHSTHh pa3jIMYHbIE METOJbI MpPHU TOUCKE U OTOOpE
O6uonornueckoi MHGpopManuu, He0OOXOAMMOM AJISl BBIMOJIHEHHs Y4eOHBIX 3a71a4;

npuoOpeTaTh OMBIT HCIOJIb30BAaHUS HHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATh KYJIbTYypy aKTHBHOT'O M CIIOJIb30BAHUS Pa3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJbHYIO (OPMYy MPEACTABIECHUS OHOIOrMYECKON
uHpopMmaiuu (cxemsl, rpauK, 1uarpaMMsbl, TaOJIUIbl, PUCYHKU U IPYTOE);

WCIOJIb30BaTh HAYYHBIM S3BIK B KA4yeCTBE CpEACTBA Npu paboTre ¢ OMOIOrHuecKou
nHpOpPMaLUeH: TPUMEHATh XUMUYeCKHue, (PU3NYEeCKne W MaTeMaTHYeCKHEe 3HAKW M CHMBOJIBI,
dbopmynel, ab0peBUATYpy, HOMEHKJIATYpy, WCIIOJIB30BaTh U NPEOOpPa30BBIBATh 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMHM pACHO3HABAaHUS M 3aIIUTHl WHGOpPMaNUU, HHPOPMAIMOHHON
0€30I1acCHOCTH JTMYHOCTH.

OsJageHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH /IEHCTBUSIMH ¢

1) o0Omenue:

OCYIIECTBIISATh KOMMYHHUKAIIMHA BO BCeX cepax KU3HU, aKTUBHO y4acTBOBATh B TUAJIOTe
WIN JIUCKYCCUH IO CYIIECTBY 0OCYyKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3hIBATh
CY)KIICHHSI OTHOCHTEIIHO BBIMOJHEHUS TIpesiaraeMoil 3a/layd, Yy4YUTBIBaTh HHTEPEChl H
COTJIACOBAHHOCTH MO3UIIHIA APYTUX YYACTHUKOB JTUAJIOTA HITH TUCKYCCUH);
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pacmo3HaBaTh HeBepOajdbHBIE CpPEACTBA OOMICHHS, MOHUMATh 3HAYCHHE COLMAJIBHBIX
3HAKOB, MPEINOCHIIIOK BO3SHUKHOBEHHS KOH(MIUKTHBIX CUTYaI[il, yMETh CMSATYaTh KOH(MIUKTHI U
BECTHU N1EPErOBOPHI;

BIIQJIETh PA3NMYHBIMH CIOCOOAMH OOINEHUS W B3aMMOICHCTBHS, MOHUMATh HaMEpEHHS
JpYTUX JIIOJIeH, MPOSBISATh YBAKUTEIBHOE OTHOIIEHUE K cOOECeTHUKY U B KOPPEKTHOU (hopme
(hopMyITUpPOBATH CBOH BO3PAXKCHHSI;

pa3BEPHYTO W JIOTMUHO H3JaraTh CBOKO TOYKY 3PEHHUS C MCIOJB30BAaHUEM S3bIKOBBIX
CpENCTB.

2) coBMeCTHAas1 1eSITeJIbHOCTh:

MOHUMATh U MCIOJIL30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBHAYyaJIbHOW PabOTHI MpHU
penieHrr OMOJIOTHYECKON TTPOoOIeMbl, 000CHOBBIBATH HEOOXOMMMOCTh MPUMEHECHHS TPYIIITOBBIX
(hopM B3aUMOICHCTBUS MTPH PEIICHUN YIeOHOM 3a1a4H;

BBIOUpAaTh TEMAaTUKY W METOJAbl COBMECTHBIX JAEHCTBHMH C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXXHOCTEH Ka)0ro 4jeHa KOJUIEKTUBA;

MPUHUMATh I1€1M COBMECTHOW JI€ATEIIbHOCTH, OpPraHU30BBIBATH U KOOPAWHUPOBATH
JEUCTBUSL MO €€ JIOCTHKEHUIO: COCTaBJIATh IJIaH JOEWCTBUW, PACHPENEIATH POJU C YYETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3YyJIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KA4E€CTBO CBOEI'O BKJIA/Ja M KaXKJIOT0 YYaCTHHKA KOMAaHJIbl B OOLIMH pe3yJbTaT
10 pa3pabOTaHHbIM KPUTEPHSIM;

npeJjiaraTb HOBbIE€ NMPOEKTHI, OLEHUBATH WJEH C IO3ULMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTAYECKON 3HAUYMMOCTH;

OCYILLUECTBJIATh TMO3UTUBHOE CTPATErHMYECKOE TIOBEACHUE B pAa3JIMYHBIX CHUTYalUsX,
MPOSIBIISITH TBOPYECTBO M BOOOpakeHUe, ObITh HHUIIHATHBHBIM.

OBjajieHHe YHUBEPCATBHBIMH PeryJisiTUBHBIMH J1€iiCTBUSIMU:

1) camoopranuzanms:

MCIOJIb30BaTh OWOJOTUYECKUE 3HAHUS I BBISIBJICHHS TMPOOJIEM W WX pEIICHUs B
YKU3HCHHBIX M YIYCOHBIX CUTYaIUSX;

BBIOMPATh HA OCHOBE OMOJOTHYECKUX 3HAHUU IIEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUAX W TOCTYNMKAX MO OTHONIEHUIO K XWUBOH MPHUPOJE, CBOEMY 30POBBIO U 3J0POBBIO
OKpYXaloIluX;

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENBHYIO JAESATEeIbHOCTh, BBISBIATH MPOOIIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BATEIbHON JEATEIBHOCTH W
YKU3HEHHBIX CHUTYaILUIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAaH PEUICHUsI IPOOJIEMBI ¢ YIETOM MMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEeANOUTEHU;

JlaBaTh OI[EHKY HOBBIM CHTYaIIMsIM;

pacumMpATh paMKH Y4€OHOT O MpeaMeTa Ha OCHOBE JIMYHBIX MPEAOYTCHHH;

JeNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHMBAThH IPHOOPETEHHBIN OIIBIT;

CIoCOOCTBOBATh (POPMHUPOBAHMIO U MPOSBICHUIO IIMPOKON 3PYIUIIUHA B Pa3HbIX 00JIACTAX
3HaHUH, MOCTOSIHHO MOBHIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBINA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JAESATEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJILTATOB LIETISIM;
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BJIa/IETh HaBbIKAMU IIO3HABATENbHOW peduIeKCHH KaK OCO3HAaHUS COBEPILAEMBbIX JEeHCTBUN
U MBICIIUTENIBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, U CIIOJIb30BaTh NMPHUEMBI pediaekcun
JUISL OLIEHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;

YMETh OLIEHUBATh PUCKU M CBOCBPEMEHHO NPUHUMATh PEIIECHUS 10 X CHIKEHUIO;

IPUHUMATh MOTHBBI M apT'YMEHTHI APYTUX IPU aHAJIN3€ PE3yJIbTATOB €A TEIbHOCTH;

3) npuHATHE ce0s U IPyrux:

IIPUHUMATh ce0s, TOHUMAas CBOM HEJJOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'yYMEHTHI APYTUX MIPH aHATN3€ PE3YIbTATOB ACSITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPaBO JPYrUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMMO3UILIUU APYTOro YeIOBEKa.

INPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHBIEe pe3yabTaThl ocBoeHHs nporpammbl COO no Guonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT Clienu(puUeckue s yueOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JIeHCTBUH IO OCBOEHHIO, HHTEpHpeTaluy M Npeo0pa3oBaHUIO 3HAHWM, BUJIBI
JESITEIbHOCTU 110 MOJYYEHHUIO HOBOI'O 3HAHUS U NMPUMEHEHHUIO 3HaHUH B paziIMuYHbIX y4eOHBIX
CHUTyallMsIX, a TaKXKe€ B pEaJbHBIX J>KM3HEHHBIX CHUTYallUsX, CBA3AHHBIX ¢ Ouosorueii. B
IIporpamMme NpeaMeTHbIE Pe3yJIbTaThl IPEACTABIIEHBI 10 TOAaM 00yUeHHUSL.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus» 6 10 knacce
JOJDKHBI OTPaXKaTh:

cOpMUPOBAHHOCTh 3HAHHA O MECT€ M pPOJM OMOJIOTMU B CHCTEME HAyYHOrO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
HayYHOTO MHPOBO33PEHUS, O BKIIAZE POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
ouonoruu, GyHKIIMOHATFHON TPaMOTHOCTH YeIOBEKa JUIsl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATh COJEp)KaHWE OMOIOTMYECKUX TEPMUHOB U MOHSTHIA: KU3Hb, KIIETKA,
opranu3M, Mera0omusM (OOMEH BEMIECTB H  TPEBpallleHHe DSHEPruu), TOMEOoCTa3
(camoperynsiusi), ypOBHEBas  OpraHu3alusg JKUBBIX CHCTEM, CaMOBOCIIPOM3BEIEHUE
(penpoayKuusi), HaCIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE H3/araTb OMOJOrHMYecKHe Teopuu (KJIeTOo4yHas, XPOMOCOMHAas, MyTal[MOHHasd,
IEHTpaJbHAs JIorMa MOJICKYJIIpHON Ouosorum), 3akoHbel (I. Mennens, T. Moprana, H. N.
BasuiioBa) u yuenus (0 HeHTpax MHOrooOpa3us U MPOUCXOXKIEHUS KyIbTYpHBIX pacTenuii H. U.
BasuiioBa), onpenensiTh TpaHUIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJaJeTh METOAaMH HAay4yHOro IO3HAHUS B OMOJIOrMH: HAOJIIOJIEHUE U ONKCAaHUE
KUBBIX CHUCTEM, IIPOLIECCOB M SBJIEHUI, OpraHusaluss U IPOBEJEHUE OHOJOTHYECKOro
OKCIIEPUMEHTA, BBIABIKCHHUE THUIIOTE3bl, BBISABICHHUE 3aBHCHMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHUE IOJYYCHHBIX pE3yJIbTaTOB, MCIIOJb30BAaHHBIX HAYyYHbBIX MOHSATHUH,
TEOpHil U 3aKOHOB, YMEHUE JIeJIaTh BHIBOBI HA OCHOBAHHMH ITOJIy4EHHBIX PE3YJIbTATOB;

YMEHME BBIIENATh CYLIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPHUOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MIpeBpaIlleHus] SHEPTUH B KIIeTKe, (POTOCHHTE3a, MIACTHYECKOTO W JHEPreTHUYecKoro oOMeHa,
XeMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHHUS, PAa3MHOXEHUS, WHIWBHUAYAJIbHOTO PAa3BUTHUSA
opranusma (OHTOreHe3);

YMEHHE MPUMEHSThH MOJIYYCHHBIC 3HAHUS JUII OOBSICHEHHSI OMOJIOTHYECKUX MPOIIECCOB U
SIBJICHUM, JIJIS1 IPUHSITHS TPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HU C LIENbI0 00ECTIeUeHUs

0€30MacHOCTH CBOEro 300POBbsI W 3J0POBbA OKPYXAOIIUX J'IIO)ICfI, CO6J'IIO}I€HI/I$I HOpM
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IPaMOTHOTO TIOBEJEHUS B OKpYXKalollledl NpUpPOJHOM cpene, MOHUMaHHE HEOOXOIUMOCTU
WCIONb30BAHUS JTOCTHIKCHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUN Il PallMOHAIBHOTO
MIPUPOJIOTIOTH30BAHHS,

YMEHHE pelaTh >SJeMEHTapHble TEeHeTHYeCKHe 3aJadud Ha MOHO- M JTUTHOpHAHOE
CKpEIIMBaHue, CIEINIEHHOE HACIEeOBAHHNE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIINBAHUS
IUIS TIPE/ICKa3aHus HacleJOBaH!Us IIPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBIIONHATH Ja0OpaTOpHbIE W MPAKTUYECKHUE PaOOThI, COOMIONATh MpaBUia TPHU
paboTte ¢ yueOHBIM U J1TabopaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OLEHWBATh U HHTEPHPETUPOBATh WHGOpPMAINI0 OHOIOTHYECKOro
COZiepKaHUsl, BKJIIOYAIOUIYIO IICEBIOHAYYHBbIE 3HAHMUS W3 PA3IUYHBIX HCTOUYHUKOB (CpelcTBa
MaccoBOi MH(pOpMaIUU, HAyYHO-TIOMYJISIPHbIE MaTepuaibl), STUHYECKUE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CcO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOILIeHUs, 00001mas
OMOJIOTMUYECKYI0 HH(OpPMAlMI0 U3 HECKOJIbKUX HCTOYHUKOB, TIPaMOTHO HCIOJb30BaTh
MOHSTUHHBINA annapaT OMOJIOrUH.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» e 11 Knacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MeECT€ M pOJIM OMOJOTMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHU COBPEMEHHOW E€CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
HAyYHOTO MHPOBO33PEHUS, O BKIIAZE POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
ounonoruu, GyHKIIMOHATHLHON IPAaMOTHOCTH Y€IOBEKa JUIsl pEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATH COJIEpP:KaHUE OMOIOrMUYEeCKUX TEPMUHOB M TIOHATUI: BU, TOMYJISIHS,
reHo(OH, DJBONIOIMUS, JBIKYIIME CHIIBl ((aKTOphI) DBOIIOLUUHU, MPHCIOCOOICHHOCTD
OpraHu3MOB, BHJ000pa30BaHUE, DJKOJOTHMUECKHE (AKTOPBI, HKOCHCTEMA, MPOMYICHTHI,
KOHCYMEHTBI, PeAYLEHTHI, LIeMH MU TaHHsI, 3KOJOruyeckas nupaMmuaa, onoreoneHos, onocdepa;

yYMEHHME u3iaraTb Ouosiornyeckue Teopuu (dBosmonuoHHas Teopust Y. JlapBuHa,
CHUHTETUYECKasi TEOPUS IBOJIIOLINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblmieBoro cxoacrea K. M.
bapa, yepenoBanus riaaBHBIX HampaBieHUil U myTei sBomonuu A. H. CeBepioBa, yuyeHUs o
6uocdepe B. 1. Bepnanckoro), onpeaensars IpaHUIbl UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BJaJleTh METOJAaMHU HAYYHOrO MO3HAaHHsS B OWoNOruu: HaOIIOJEeHUE U ONMUCaHUE
KHUBBIX CHUCTEM, TIIPOIIECCOB M SBJIEHUI, OpraHu3alus U TMpOBeJeHUE OHOJIOrHYecKOro
9KCIEPUMEHTA, BBIJBU)KEHUE TMIIOTE3bl, BBISBIECHUE 3aBUCUMOCTH MEXIY HCCIENYeMbIMU
BEIMYMHAMH, OOBSICHEHHE ITOJIyYCHHBIX DPE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSITHH,
TEOPHil U 3aKOHOB, YMEHUE JI€JaTh BHIBOBI HA OCHOBAHMH I1OJIy4€EHHBIX PE3YJIbTaTOB;

YMEHME BBIIEIATh CYIIECTBEHHbIE IIPU3HAKH CTPOEHUS OMOIOrNYeCKUX O0BEKTOB: BHU/IOB,
MOMYJISIUMNA, TPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOrEOLEHO30B M 3KOCUCTEM,
OCOOEGHHOCTH  IPOLIECCOB:  HACJIEACTBEHHOW  H3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BHUJI000pa30BaHusl, MPUCIOCOOTICHHOCTH OPraHU3MOB, NEHCTBHUS DKOJIOTHMUECKUX (aKTOpOB Ha
OpraHu3MBbl, IEPEHOCa BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOMOTeHHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OWOTEOXMMHYECKHX ITUKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJyYE€HHbIE 3HAHUS JUI1 OOBSCHEHHS OMOJIOrMYECKHX MPOIECCOB U
SBJICHUH, JIJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HU C LIEbI0 00ecHeueHHs
0€301acHOCTH CBOETO 3/0POBbS U 3[0POBbSA OKPYKAIOUIMX JIIOJEH, COOMIOJEHUS HOPM
IrPaMOTHOTO TIOBEJEHHUS B OKpYXKalollell NpUpPOJHOM cpene, MOHMMaHHUE HEOOXOAMMOCTH
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WCIOJIb30BAHUS JOCTHKCHUAN COBPEMEHHOU ounosoruu TUTST paIMOHAIEHOTO
MIPUPOJIOTIOTH30BAHHS,

YMEHHE pellaTh dJEMEHTapHbIE OMOJOrMYecKHe 3a/layd, COCTABIATH CXEMBI IepeHoca
BEILIECTB ¥ SHEPIMU B SKOCHCTEeMax (1[eny MUTaHuUs);

YMEHHE BBIIOIHATH Ja0OpaTOpHbIE M MpakTHYecKue paboThl, cOOMIOAATh MpaBHia TpPU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHWBATh M HHTEPHPETUPOBATH WHQPOPMAINIO OHOIOTHYECKOTO
COJICpXKaHUsl, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PA3UYHBIX HCTOYHUKOB (CpelCTBa
MaccoBod HWH(GOpPMAIUK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), PacCMAaTPHBATh TI00ATbHbBIE
9KOJIOTUYECKUE TTPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBCHHYIO
MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC THMCHMEHHBICE W YCTHBIE COOOIIeHus, 00001mas
OMoNOrnuecKyro HMH(QOPMALMIO U3 HECKOJbKUX MCTOYHHUKOB, TI'PaMOTHO HCIIOIb30BAThH
MOHSTUHHBINA annapaT OMOJIOrUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne i/ KoanuectrBo
HaunmeHnoBaHue pa3iesoB U TeM NPOrpaMMbl
4acoB

1 buonorus kak Hayka 2
2 JKuBble CUCTEMBI U UX OpPraHU3aIus 1
3 XHUMHUYECKHUM COCTaB U CTPOCHUE KIETKU 8
4 KuznenesTenbHOCTb KJIETKH 6
5 Pa3mMHOXEHNE 1 MHIUBHIYAIbHOE Pa3BUTHE OPTaHU3MOB 5
6 HacnencrBeHHOCTh M M3MEHUYHBOCTh OPraHU3MOB 8
7 Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTUH 3
8 PezepBHOE Bpems 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne o/ KoaudecTBo
HaumeHoBaHue pa3ies0B U TeM NPOrPaMMbl 4AcOB
1 DBOIOMOHHAsA OUOI0rUst 9
2 Bo3HMKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIIe 9
3 Opranusmsl U OKpyXxaromuias cpeaa 5
4 CooO1recTBa U IKOJIOTHYECKUE CUCTEMBI 9
5 PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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INOYPOYHOE IINIAHUEPOBAHHUE
K PABOYEN ITPOT'PAMME
CPEJHEI'O OBHIETI'O OBPA3OBAHMNS
IO YYEBHOMY IIPEJMETY
«BUOJIOI'US»
(0a30BbI1ii YPOBEHB)
10 xaacce

Ne
Tema ypoka KoanuecrBo
n/n
4yacos

1 buonorus B cucreme Hayk 1
MeTtons! no3HaHus )KUBOM npupoasl. [Ipaktnueckas padora Ne 1

2 «HMcnosp30BaHue pa3InyHbIX METOAOB IIPU U3Y4YEHUU 1
OMOTOTUYECKUX 00BEKTOBY

3 CraproBast KOHTpoJIbHasA paboTa. bruonoruueckrue cucTeMsl, |
IPOLECCH] U UX U3YUEHHUE

4 XUMHUYECKHUM COCTaB KJIETKU. Boia u MUHepaabHbIE COH 1

5 benku. CocTaB u cTpoeHHE OCIIKOB 1
depMeHTh — OMOoJIOrHYecKre KaTaau3aTopsl. JlabopaTopHas

6 pabota Ne 1 «/3yueHue kaTanuTHUECKONW aKTUBHOCTH (PEPMEHTOB 1
(Ha mpuMepe aMHIIa3bl MM KaTajaas3bl)»
VYraesonpl. JInnuael 1
Hyxnennosie kucnotel. ATO 1
Hcropus n MeToasl n3ydeHus Kietku. Kierounas reopust |

10 Kitetka kak 1enoctHast )xuBasi cucteMa 1
Crpoenue sykapuotuueckoit kietku. JlabopatopHas padora Ne 2

1 «M3ydeHne cTpoeHust KJIETOK PaCTEHHH, )KUBOTHBIX, TPUOOB U |
OakTepuil Moag MUKPOCKOIIOM Ha TOTOBBIX MUKpOINpenapaTax u ux
OIHMCaHUE»

12 OOMeH BemecTB UM META00IN3M 1

13 ®dotocuHTe3. XEeMOCUHTE3 1

14 DHepreTuyeckuii oOMeH 1
JKy3HEHHBIN UK KIeTKH. Jlenenrue KieTku. MuTo3.

15 JlabopaTtopHas padora Ne 3 «HabmoneHue MuTO3a B KIIETKaX 1
KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIpenapaTax»

16 Kontponbhas padota (Tekymuit KOHTpob). buocunres Oenxa. |
Peakuus MmaTpu4HOro cuHTE3a

17 Tpancnsius — OuocuHTe3 Oenka 1

18 Hexknietounsie hOpMBI )KU3HH — BUPYCHI 1
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19 @opMBbI pa3MHOKEHHS OPraHU3MOB 1

20 Meiio3 1
OO6pa3oBaHue M pa3BUTHE MOJIOBBIX KJIETOK. OIIOTOTBOPEHHE.

21 JlabopaTopHas pabota Ne 4 «3ydueHne CTpOEHUS TTOJIOBBIX 1
KJIETOK Ha TOTOBBIX MUKpOIpenapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 1

23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U M3MEHUUBOCTH 1

24 3aKOHOMEPHOCTHU HacleJ0BaHUs pU3HaKoB. MoHOruOpuaHoe 1
CKpEIIMBAaHUE

75 JurnbpuaHoe ckpeiuBanme. 3aKOH HE3aBUCUMOT'0 HACJIeIOBAHMS |
MIPU3HAKOB
CuerieHHOE Hace0BaHue Mpu3HaKoB. JlabopaTopHas pabora Ne

26 5 «/3y4eHne pe3ysbTaTOB MOHOTHOPHUIHOTO U AUTHOPUIHOTO 1
CKpEIIMBAHUA y IP030(UIIbl Ha TOTOBBIX MUKPOIIpEnapaTax»

27 I'eneruka nona. HacnenoBaHue npru3HaKoB, CIEIJIEHHBIX C MOJIOM 1
N3menunBocth. HenaciaencrBeHHass U3MEHUYHBOCTb.

73 JlabopaTopHas pabota Ne 6. M3yueHne Moau@uKamoHH O 1
M3MEHYHMBOCTH, ITOCTPOCHHUE BAPUALIMOHHOTO Psijia U
BapUaLIMOHHON KPUBOW»

29 Hacnencreennas usmenunBoctb. Jlabopatopuas padora Ne 7. |
«AHaIM3 MyTaluil y 1po30(uiIbl Ha TOTOBBIX MUKPOIIpEmapaTaxy»

30 [TpomexxyTouHasi KOHTpONIbHAs paboTa. ['eHeTnKa denoBeka 1

a1 O06o06menue mo TeMe «HacneacTBeHHOCTs U U3MEHYHUBOCTD 1
OpPraHU3MOB»

32 Cenekuus Kak HayKa U MPOLIECC 1

33 MeTonbl ¥ TOCTHKEHUS CEeJICKIIUHA PACTEHUH M )KUBOTHBIX 1

34 buorexHoorusa Kak 0Tpacie NPpOU3BOACTBA 1

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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IMMOYPOYHOE IIJIAHUEPOBAHUE
K PABOYEHN MPOIr'PAMME
CPEJHETI'O OBIIIEI'O OBPA3SOBAHMUSI
10 YYEBHOMY NPEJMETY

«BHOJOI'US»
(0a30BbI1ii YPOBEHB)
11 kaacc
Ne
o/ Tema ypoka KosaunuecrBo
4yacoB

1 DBOJIIOIUS U METO/IbI €€ U3YUYECHUS 1

2 Ucropust pa3BuTHs IPEACTaBICHUN 00 3BOIIOLINT 1

3 Bxonnas koHTposibHas paboTa. MUKPOIBOIIOIHS 1
[Tomysiuust Kak 3J1eMEHTapHast €AMHUIA BU1a U 3BOJIOLUH.

4 JlaGopaTtopHas padora Ne 1 «CpaBHEHUE BUI0B 11O 1
MOpP(}OJIOTUYECKOMY KPUTEPHUIO»

5 JIBrokyIye cuiibl (3JeMeHTapHbIe (haKTOPhI) IBOJIIOIUN 1
EctectBennblit 0TO0p 1 €ro GopMbl 1
Pe3ynbpTaThl 5BONIONMH: IPUCIOCOOICHHOCTh OPraHU3MOB U

7 BHJI000pa3oBanue. JlabopatopHas padora Ne 2 «Onucanue 1
MPUCIIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOT O XapaKTepar

8 Hanpasnenus u myTd Makpo3BOJIOLHAH 1

9 HeobpatumocTs 3BoMmOIMHN 1

10 Hcropust xku3HM Ha 3eMiie U METOJIbl €€ U3yUEeHUS 1

11 I'unoTes3sl mpoucx ok AEHNS KU3HU Ha 3emiie 1

12 PazBuTHe ku3HM HA 3eMJie 10 3paM U MEepUoIaMm 1
OcCHOBHBIE 3TaIlbl BOJIIOLNH PACTUTEIHLHOTO U )KUBOTHOT'O MHUPA.

13 [Ipaktuueckas padota Ne 1 «M3yueHue nuckonaeMpIx OCTaTKOB 1
pacTeHuM U )KUBOTHBIX B KOJUICKITHSIX)

14 CoBpemMeHHasi cucTeMa OpraHu4eckoro Mupa 1

15 DBOJIIOLIUS YeIOBEKa (AaHTPOIOT CHE3) 1

16 Kontponbhas paboTa (TeKymuii KOHTpoIb). JABUXKYIIHE CUIIBI |
(axTopsl) aHTpoOMIOreHes3a

17 OCHOBHBIE CTaINH dBOIIOLAHN YEIOBEKA 1

18 YenoBeueckre pachl U MPUPOJAHBIEC aIaNTallMU YEJIOBEKA 1

19 PezepBHblii ypok. O0001eHHe 110 TeMe «BO3HUKHOBEHHE U ]
pa3BUTHE KU3HU HA 3eMJIe»

20 DKoJIOTUs KaK HayKa 1

21 Cpenbl 0OUTaHUS U IKOJIOTUYECKHE (PaKTOPBI 1
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Abuotnueckue daktopsl. JlabopaTopHas padora Ne 3.
«Mopororuueckne 0COOEHHOCTH PaCTEHHH U3 pa3HbIX MECT

22 obutanusy. JlaboparopHas padota Ne 4. «BiusiHue cBera Ha pocT U !
pa3BUTHE YEPEHKOB KOJIEyCa»

23 buotnueckue hakTopbl 1
DKOJIOrMYeCKHEe XapaKTePUCTUKH monysiuu. [Ipaktnyeckas

24 pabota Ne 2 «Ilomcuér mIOTHOCTH MONYJIAUN Pa3HbIX BUJIOB 1
pacTeHU»

25 Coo01miecTBa OpraHu3MoOB — OHOIIEHO3 1

26 DKOJIOTUYECKUE CUCTEMBI (IKOCHUCTEMBI) 1

7 OCHOBHBIE [TOKa3aTeNN SKOCUCTEMbI. DKOJOTMYECKUE TUPAMHIbIL. |
CaoiicTBa s3xocucteM. Cykueccus

28 [IpupoaHsie 3KOCHCTEMBI 1

29 AHTpPOIOr éHHbIE 3KOCHUCTEMBbI 1

30 Hrorosas koHTposbHas pabora. buocpepa — rinobanbHast |
JKOcCHCTEMA 3eMIIn

31 3aKOHOMEPHOCTHU CYIIECTBOBaHUS Onochepbl 1

32 UYenoseuectBo B Onocdepe 3emin 1

33 CocyiiecTBoBaHuE MPUPOJIBI U YEIIOBEUECTBA 1

34 O60611eHne TeMbl «Co00111eCTBa U IKOJIOTHUYECKUE CHCTEMBD) 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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[TpoBepsiemble TpeOOBaHMS K pe3yIbTaTaM OCBOEHUSI OCHOBHOM

oOpa3zoBarenbHOI mporpammsl (10 kmacc)

Kon
MIPOBEPSEMOT 0
pe3yibTara

[IpoBepsiemMbIe TTpeAMETHBIC Pe3Y/IbTaThl OCBOSHUS OCHOBHOW 00pa30BaTeIbHOM
MPOrPaMMBbI CPEIHETo 001Iero oo pa3oBaHus

1

CchopMHUpOBaHHOCTh 3HAHHWI O MECTE U POJH OMOJOTHH B CHCTEME HAyJHOTO
3HaHUSl €CTECTBCHHBIX HAayK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAay4YHON KapTHHBI MHpa U HAYYHOTO MUPOBO33PEHHUS; O BKIIAJIE€ POCCUUCKHUX U
3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;, (QYHKIIMOHAIHHOU
TPAMOTHOCTH Y€JIOBEKA JIJISl PELICHUS )KM3HEHHBIX 3a7a4

VYMeHHue pacKpblBaThb COJAEp)KaHHE OHOJOIMUECKHX TEPMHUHOB M IOHSTHIM:
JKU3Hb, KJIETKa, Opranu3M; Meradonmu3Mm (0OOMEH BeIIeCTB M IPEeBpalleHHE
SHEpPruM), TIOMeocTa3 (caMOpEeryislus), YpOBHEBas OpraHu3allus >KHUBbBIX
CHCTEM, CaMOBOCIPOU3BE/ICHUE (pemponyxkius), HACJEICTBEHHOCTb,
M3MEHYHMBOCTh, POCT U Pa3BUTHE

YMmeHue wuznarate Ouonoruueckue Teopud (KIETOYHas, XpOMOCOMHa,
MyTaironHas), 3akousl (I'. Mennens, T. Moprana, H.W. BaBuiioBa) u ydenus
(0 meHTpax MHOrooOpas3usi U IPOUCXOXKACHUS KyJIbTypHBIX pacrenuir H.H.
BasuiioBa), onpenensTh rpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BianeTb METONaMH HAay4YHOTO MO3HAHUs B Ouosoruu (HaOMIOACHUE U
OTHMCAaHME JKUBBIX CHCTEM, MPOIECCOB U SIBJICHUI; OPraHU3allus U TPOBEACHUE
OMOJIOTMYECKOT0  DKCIIEPUMEHTA, BBIABMKCHHE  THUIIOTE3bl;  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCIENyeMbIMHU BEIMYMHAMHU, OOBSICHEHHE IMOTYYCHHBIX
pe3ynbTaTOB, UCMOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB; YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH MOTYYEHHBIX PE3YIHTATOB)

YMmenne BbIACTh CYIICCTBCHHLIC MMPHU3HAKH BHUPYCOB, KJICTOK IMPOKAPHUOT U
9YKApUOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPraHH3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHa BEIIECTB U MPEBPAICHUs YHEPIUU B KJIeTKe, (POTOCHHTE3a,
IUTACTUYECKOTO0 M DHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHTO3a, Meiio3a,
OILUIOAOTBOPCHHA, PA3MHOXCHUSA, HWHAUBUAYAJIBHOI'O pPAa3BUTHUA OpraHU3Ma
(oHTOTEHE)

VYMeHHe NpUMEHATH MOJy4YEHHbIE 3HaHUS 11 OOBbsSCHEHHS OMOJIOrMYECKUX
IIPOLIECCOB U ABJIEHUH, JJIsl IPUHATHUS IIPAKTUYECKUX PEIIEHUI B IIOBCEAHEBHOU
KHU3HU B LEIAX 00ecleyeHMs] O€30IaCHOCTH CBOETO 310POBbS M 310pPOBbs
OKpYXAaIOIIUX JIFOjAeH, COOMIOJeHUs HOPM TIPAMOTHOTO TIIOBEACHUS B
OKpY)KaloIel MpUPOTHON Cpee; MOHUMaHUe HEOOXOAMMOCTH HMCIIOIB30BaAHUS
JOCTHKEHUM COBPEMEHHOH OMOJOruM M OMOTEXHOJOIMH ISl palliOHAILHOTO
MIPUPOAOIOIb30BAHUS

YMeHne pemiatbh JJIEMEHTapHblE TIEHETHYECKHE 3aJayd  Ha MOHO- H
TUTHOPHIHOE CKpEIIMBAaHHE, CIETUICHHOE HACIIEIOBAHHE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS IS MTPeICKa3aHusl HACIeTOBAHUS TPHU3HAKOB Yy
OpraHHU3MOB
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VYMeHue BBINOJHATH JIAOOpAaTOpPHBIE M MpPaKTUYECKUE pPadoThl, COOJI0IATh
IpaBuJia Mpu paboTe ¢ y4eOHbIM U JJaOOPATOPHBIM 000pyA0BaHUEM

YMeHue KpUTHYECKH OICHHBAaTh W HHTEPIPETUPOBATH  HHEPOPMAIUIO
OMOJIOTMYECKOTO CO/ACP)KAHUS, BKIIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHHS U3
pa3nuuHbIX UcTOUHUKOB (CMMU, HayuyHO-TOMysipHBbIE MaTepUalibl); ITUUECKUE
aCreKThl COBPEMEHHBIX MCCIIEJOBAaHUM B OMOJIIOrMH, MEIULIMHE, O MOTEXHOJIIOTUU

10

YMeHue co3iaBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOMICHHUS, 00001ast
OMOJIOTMYECKYI0 HH(OPMALMI0O W3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO
MCIIOJIhb30BaTh MOHATUHHBIN anmapaTt OvoJIOTHH

ITpoBepsiemble anemenThl conepkanus (10 kinacce)

Kong

[IpoBepsiemblii 2JIEMEHT COAEPKAHUS

buosnorus kak Hayka

1.1

buonorus - Hayka o xuBo# npupoze. Ponb Ouonoruu B hopMupOBaHUU COBPEMEHH O
Hay4YHOU KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

1.2

MeToasl TIO3HAHUS JKUBOM MPUPOABl (HAOJIOACHHWE, JKCIHEPUMEHT, OIHMCAHHE,
HU3MepeHue, Kiaccupukanms, MOASIMPOBaHKUE, CTATUCTHYECKAss 00pab0OTKa TaHHBIX)

JKuBBIC CHCTEMBI U UX OpraHu3anusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak TMpeaMer wu3ydeHuss Ouonoruu. CBoiicTBa
OMOCHCTEeM U X pa3HOOOpasue

22

YpoBHU opraHu3anuu  OMOCHCTEM: MOJEKYJSPHO-T€HETUYECKUH, KIETOUYHBIH,
OpraHr3MEHHbIH, MOMYJISIIMOHHO-BUI0BOI, SKOCUCTEMHBIN, ONOC(EpHBIi

XUMHUYECKHH COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUU COCTaB KJICTKH. XuMu4eckue QJICMCHTHI: MaKpO3JICMECHTHI,
MHKPO3JICMCHTHI. Bonma u MHUHCPAJIbHBIC BCIICCTBA. CDYHKI_II/II/I BOAblI U MUHCPAJIBHBIX
BCIICCTB B KJICTKCE. HozmepxcaHI/Ie OCMOTHYECKOro OajlaHca

3.2

benku. CoctaB u crpoeHue O€nKoB. AMHHOKHCIOTHI - MOHOMEpPHI OEIKOB.
He3amMenuMble W 3aMEHHMbIE aMHHOKHCIOTBL. AMHHOKHCJIOTHBIA COCTaB. Y POBHHU
CTPYKTYpPBI O€ITKOBOW MOJIEKYJIBI (EpBUYHAS, BTOPUYHAS, TPETHUHASI M YETBEPTHUHAS
CTpYKTYypa). XUMUUECKHE CBONCTBA OenKoB. buonornueckue GyHKIUM OEIKOB.
DepmeHTHI - Ouonornyeckue Katanuzatopsl. CTpoeHne ¢pepMeHTa: aKTUBHBIA HEHTP,
cyoctpatHas crnenuduuHocTh. Kodepmentsl. Butamunsl. OTinuums GepMEeHTOB OT
HEOPraHWYECKUX KaTaJu3aTOPOB

33

YrneBonsl: MoHOcaxapuibel (TIIIOKO3a, prbo3a U Ae30KcHpu0o03a), JAUcaxapHibl
(caxapo3a, JakTo3a) W TOJMCaxapuabl (Kpaxmall, TJHMKOTEH, IeJUTI0JI03a).
buonornyeckue GyHKIMH YTII€BOIOB.

JIununel: TpUTIMUEpUIBl, cTepounsl, Gochomunuasl. ['mapodunsHo-ruapododbHbIE
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cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OEJIKOB U
JUIUAO0B KaK UCTOYHUKOB YHEPrun

34

Hyxnennoseie kucnotel: [JHK m PHK. Hykneotnnbl - MOHOMEpBI HYKJIEHMHOBBIX
kucnot. Ctpoenne u ¢pyakuu JJHK. Ctpoenne u ¢pynkiuu PHK. AT®: ctpoenue u
byHKIIH

3.5

[uTomorus - Hayka o kierke. Kitetounas reopus. MeTonsl n3ydeHHs KJIETOK

3.6

Krnerka kak menoctHas xwuBas cucrema. OOmue TNpU3HAKH KIETOK: 3aMKHYTas
HapykHass MeMOpana, Mojekyssl JIHK kak reHeTHYeCcKuii anmapar, CHCTeMa CHHTE3a
Oeika

3.7

Tunsl kneTok: sykapuoTHyeckas W Ipokapuotudeckas. OcoOEHHOCTH CTPOCHHUs
npokapuoTudeckoil  kierku.  Knetounas  creHka — Oakrepuil.  CrpoeHue
9YKapuoTUYecKOi kieTku. OCHOBHbBIE OTIIMYHUS PACTUTENIBbHOMN, KUBOTHOM M rpuOHON
KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHAS CTEHKA, TIMKOKAIUKC, UX (PYHKIUU.
[InasmaTtuueckass MmemOpaHa, ee cBolicTBa U QpyHKuMHU. LlUuTOomnasma u ee OpraHouIbI.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKH: dHaorIasMaruueckas cetb (DIIC), anmapat
lonbmku, nm3ocombl.  [loslyaBTOHOMHBIE OpPraHoMJibl  KJIETKH: MHUTOXOHJPHUH,
miactuapl.  I[lpoucxoxkjieHMe MUTOXOHJAPUM W IIacTul. Bujabl  miacTu.
HememOpanHubie opraHoWabl KJIETKH: PUOOCOMBI, KJICTOYHBIA I[EHTP, PECHHUYKH,
KryTuku. OyHKIIUA OPraHOU OB KJIETKU. BKiroueHus

39

SAnpo - perynaropHbiii neHtp kietkd. CrTpoeHue sapa: sjaepHas 000J0YKa,
KapuoIruiasMa, XpoMaTrhH, AAPbIIIKO. XpOMOCOMI)I

3.10

TpaHcopT BEmEeCTB B KIIETKE

}KI/I?)HCJICSITCJ'II)HOCTB KIJICTKH

4.1

OO6meH BemiecTB, MM MeTaboOIM3M. AcCUMUISIMS (TJIACTHYECKU OOMEH) u
TUCCUMUJIISIIUS  (PHEPreTUYecKuid OoOMEeH) - JIB€ CTOPOHBI E€IUHOrO Ipoliecca
Merabomm3ma. Tunel oOMeHa BemiecTB: aBTOTPOGHBIH U rereporpodHbiil. Poib
(epMeHTOB B 0OOMEHE BEIIECTB U NPEBPAIlEHUN S3HEPTUH B KIIETKE

4.2

@®ortocunTe3. CBeToBas u TeMmHOBas ¢a3pl QorocuHTe3a. Peakuuu QoTocuHTE3A.
D¢ddexTuBHOCT doTOCHHTE3a. 3HaueHHe (GOTOCHHTE3a I JHKH3HU Ha 3emie.
Bnusaue ycnmoBuii cpeapl Ha  (OTOCHHTE3 U CIOCOOBI  TOBBIMICHUS €O
MPOAYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIoIre OakTepruu. 3HAUCHHE XeMOCHHTE3a JIJIs )KU3HHU Ha
3emite

43

DHepreTuueckuii oOMEH B KieTke. PacimiersieHue BeNIECTB, BBIICICHHE U
AKKyMYJIUPOBaHUE DHEPIHH B KJIETKE. DTalbl dHEPreTHueckoro ooMeHa. [ mukomus.
bpoxenne u ero Buabl. KuUCIOpPOAHOE OKHUCIEHHE, WJIA KIETOYHOE JbIXaHUE.
D} PeKTUBHOCTD SHEPTreTUYECKOr0 OOMEHa

4.4

Peakuun matpuusHoro cunresa. ['enernueckas unpopmauusa u JHK. Peanmsanus
reHeTndyeckoil uHpopManuu B KIeTKe. ['eHeTHuecKui KOO M €ro CBOMCTBA.
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Tpanckpunuust - wmatpuusbli cuHte3 PHK. Tpancmsauus - Ouocunte3 Oenka.
Konuposanue amunokucnot. Poias pubocom B 6nocunTtese 6enka

4.5

Heknetounsie ¢opmbl xu3HM - Bupychl. Hcropus otkpbitus Bupyco (.U.
WBanoBckuii). OCOOCHHOCTH  CTPOEHUST UM JKU3HENEATEIbHOCTH  BUPYCOB.
baktepnodaru. boiesHn pacreHuii, )KUBOTHBIX M YENOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc nmmynonedunura yenoseka (BUY) - Bozoynurens CITM/a. IIpodunaktuka
pacrpocTpaHeHHs] BUPYCHBIX 3a001eBaHHM

PasmuoxeHue u HUHAUBUAYAJIBbHOC Pa3BUTHC OPIraHU3MOB

5.1

Knerounslii 1uKi, WiM KU3HEHHBIH UK KieTku. MHTepdasza u muto3. IIporeccsl,
npoTekatone B uHTepdaze. Penmmkamus - peakuus matpuuHoro cunrtesa J(HK.
Ctpoennie XpoMOCOM. XpOMOCOMHBIM Habop - KapuoTun. JUIUIOMIHBIA U
rafulOuJIHbI  XpOMOCOMHbIE HaOoOpbl. Xpomatuabl. lluTosmormueckue OCHOBBI
Pa3sMHOXKEHUS ¥ MHMBUIyaJIbHOI'O pa3BUTUSL OPraHU3MOB.

Henenne knerkn - muto3. Cragum muTosza. Ilpoueccel, npoucxondmme Ha pasHbIX
CTaJusAX MUTO3a. BHOIOrn4eckuii CMbICI MUTO3a

5.2

@opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecrmojioe H TMoyoBoe. Buasl 0Oecrnonoro
pa3sMHOXKEHUS: JeJleHHe HaJABOE, IOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
cnopooOpa3oBaHuE, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KJIOHMPOBAaHUE
OpPraHr3MOB, €ro 3HaUCHHE JJIs CEIEeKINH

53

[TonoBoe pa3mMHOM)KEHUE, €r0 OTINYHS OT OECIOJIOro.
Meiios. Craguu meito3a. [Iponecchl, mpoucxoadiime Ha craausx meiosa. [loBenenue
XpOMOCOM B Meno3e. KpoccuHrosep. bHOIOrn4ecknii CMbICI U 3HaYEHUE MEN03a

54

l'ameTtorenes - mpouecc 00pa3oBaHUs MOJOBBIX KIJIETOK Y JKMBOTHBIX. I[loJioBBIE
JKeJIe3bl: CeMEHHUKU U SMYHUKH. OOpa3oBaHNe U pa3BUTHE MOJOBBIX KJIETOK - TaMeT
(cmepmato3ouny, sLIEKIETKa) - criepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHHS
ANULIEKJIETOK U criepMaTo3on1oB. Omionorsopenue. [lapreHorenes

5.5

NHnuBuayanpHOE pa3BUTHE (OHTOTeHE3). DMOPHOHAIBLHOE pa3BUTHE (AMOpHOTrEHE3).
Otanbl SMOPHOHAJIBHOI'O Pa3BUTUSA Yy TIO3BOHOYHBIX JKUBOTHBIX: JIpoOJieHHE,
racTpyJsus, OpraHOTeHe3. [ToctamOpuoHaIBHOE pa3BUTHE. Tunst
MIOCTAIMOPUOHAJIBHOTO PAa3BUTHS: MpsIMOE, HenpsiMoe (JIMYMHO4YHOE). BiusiHue cpensbl
Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.
Poct u pasButne pacreHuii. OHTOreHe3 IBETKOBOIO PACTEHHUsA: CTPOCHHUE CEMEHH,
CTaJMU Pa3BUTHUSA

HaCJIeI[CTBCHHOCTL U UBMCHYHBOCTb OPraHnu3MOB

6.1

IIpeamer u 3amaun reHetuku. Mcropusi pa3BuTusa TeHETHUKU. BKiag poccHilcKUX U
3apyOeXHBIX YUCHBIX B Pa3BUTHE T€HETUKUA. MEeTO bl T€HETHKH (THOPUI0IOTUYECKHH,
IUTOTEHETUYECKUM,  MOJIEKYJsipHO-TeHeTuYeckuil).  OCHOBHBIE  T'€HETHYECKHE
NnoHATUS. ['eHeTrn4eckass CMMBOJIMKA, UCIIOJb3yeMasl B CXeMaxX CKpelMBaHUM

6.2

3aKOHOMEpPHOCTH HacJelOBaHMsA IPHU3HAKOB, YycTaHoBieHHble [. Menaenem.
MounorubpumHoe ckpenBanne. 3akKoH eqnHO00pasusi THOPUIOB MEPBOTO TTOKOICHHS.
[IpaBuno poMuHMpPOBaHMSA. 3aKOH pACIICIJICHUS NpPHU3HAKOB. [HMIoTe3a YHUCTOTHI
ramer. [lomHOE U HEMOIHOE JOMUHUPOBAHUE.
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JuruOpugHoe CKpenMBaHWe. 3aKOH HE3aBUCUMOIO HACIEHIOBAHUS IPU3HAKOB.
[{uToreHeTHYECKNEe OCHOBBI ~ JAWTHOPUIHOIO  CKPCIIMBAHHS.  AHAIM3UPYIOIICe
ckpemuBanue. VcCrmoiap30BaHne aHAIM3UPYIOIMIEr0 CKPEIIMBAHUSA IS OMpPEACIICHUs
reHOTHIIA 0COOH

6.3

CueruieHHOe HacienoBaHue mpu3HakoB. PaGora T. Moprana mo CIeTUIeHHOMY
HaCJIeI0BaHUI0 reHoB. HapyleHue clenyieHus TeHOB B pe3ysibTaTe KPOCCHUHIOBEpa.
XpoMocoMHast TeOpHsI HACIIECTBEHHOCTH. | eHeTnYecKue KapThl.

l'enetnka moma. XpoMOCOMHOE oOmpeaeiaeHue Imoja. AyTOCOMbI M TMOJIOBBIE
XpoMocoMbl. ['OoMorameTHele W TreTeporaMeTHble oOpraHu3mbl. HacnemoBaHue
MPU3HAKOB, CLETUIEHHBIX C TTOJIOM

6.4

N3meHnunBOCTh. BHIIBI M3MEHUMBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHas. Poib
cpeAbl B HEHACIEACTBEHHOM M3MEHUMBOCTH. XapaKTEpUCTHKA MOAU(PHKALMOHHON
M3MEHYMBOCTHA. BapuanMoHHBIM psax M BapuanuoHHas KpuBasd. Hopma peakuuu
npu3Haka. KonnyecTBEeHHbIE M KauyeCTBEHHBIE INPU3HAKM M MX HOPMA DPEAKLMH.
CaoiicTBa MOM (PUKALIMOHHONW U3MEHUNBOCTH

6.5

HacnencrBeHHass, WiaM  TIEHOTUIMYECKas,  W3MEHYUMBOCTb.  KomOuHaTMBHas
M3MEHYMBOCTh. Melo03 U M0JI0BOM IpOoIecC - OCHOBA KOMOMHATUBHOW U3MEHYUBOCTH.
MyTtanuonsnass u3mMeH4MBOCTh. Kiaccudukanuss mMyTanuil: T'€HHbIE XPOMOCOMHBIE,
reHomHble. Yacrora ¥ OpuyuHBl MyTanuil. MyTtarenHole (aKTOpbl. 3aKOH
TFOMOJIOTMYECKUX PSAJIOB B HAacleACTBEHHOM n3Menunsocty H .M. BaBuiosa

6.6

I'eneruka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIC METO/bl T€HETUKH YEJIOBEKa:
TeHEeaJIOTHYECKUH, OJIM3HEIOBBIH, LU TOr €HETUYECKUI, OMOXUMUYECKUH,
MOJIEKYJIIpHO-TeHeTnYecKuii. COBpeMEHHOE Ompe/iesieHue reHOTHIA: TOJTHOT€HOMHOE
CEKBEHUPOBAHME, TE€HOTUIHpPOBaHWE, B TOM uyucie ¢ noMompto [I[[P-ananu3a.
HacnmencrtBennble  3a0ojieBaHMsT  4eaOBeKa: TeHHBIE Oone3Hu, OOJIE3HH C
HACJICICTBEHHON TMPEIPacoOKEHHOCThIO, XpOMOCOMHBIEC 001e3HN. COMaTHYECKHE U
reHepatuBHble MyTauuu. [IpuHIHMOBI 370poBOro o0Opa3a >KWU3HU, AHATHOCTUKH,
OpOQHUIAKTHKHA W JICYCHUS TEHETHYEeCKHX Ooie3Held. Menuko-reHeTHIecKoe
KOHCYJIbTHPOBaHHE. 3HAUYCHHE MEIUIMHCKOW TEHETHMKHM B NPENOTBpAICHUH U
JICUCHUU TCHETUYEeCKUX 3a00JIeBaHUI YEIIOBEKA

Cenexnus OpraHu3MoOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenexiusi Kak Hayka M MpoOIECcC. 3apOoKIEeHUE CENEKUUU U OMECTUKAIUs. YUeHHe
H.W. BaBuiioBa o0 meHTpax MPOUCXOKIEHUS U MHOT000Pa3us KyJIbTypHBIX PaCTCHHIA.
LleHTpbl MpOUCXOKAEHHS TOMAIIHUX KUBOTHBIX. COpT, mOpo/a, ITaMM

7.2

CoBpeMeHHbIE METOABI CEJICKIMU. MacCOBbIi M WHAMBUIYaJbHBIH OTOOpPHI B
CeJIEKIIMM pacTeHud U JKUBOTHBIX. OneHka »JKcTepbepa. bim3kopoacTBEHHOE
CKpemmBaHue - wuWHOpumuHr. Ywucrtas muHUsA. CKpenMBaHUE YHCTHIX JIMHHUH.
I'eteposuc, nmm rubpunnas cuna. HepoacTBeHHOE cKpelMBaHUE - ayTOPHIMHT.
Otnanennasi TuOpuaAM3aIMsa U ee ycrnexu. VICKycCTBEHHBIH MyTareHe3 W IOJIydeHHUe
MOJIUIUIONIOB. JIOCTHKEHUS CENIEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTIaHU3MOB

7.3

buorexHosorus kak oTrpacib Npou3BOACTBA. ['eHHas MH)KEHepHs. DTambl CO3AAHUS
pekomOunantHoit JIHK wu TpaHcrenneix opranm3moB. KierouHass WHXEHEpHS.
Knerounsle KynbTypbl. MUKpOKIOHAIBHOE pa3MHOKEHUE pacTeHui. KioHupoBaHue
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BBICOKOIPOJYKTUBHBIX  CEIIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOIMYECKHE U
stuyeckue npodsemel. 'MO - renernuecku MOIUPUIIMPOBAHHBIE OpPraHU3MBI

[TpoBepsiemble TpeOOBAHMS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM

oOpa3oBarenpHOU TporpaMMsl 11 kiacca

Kong
IIPOBEPSIEMOT O
pe3ynbTara

[IpoBepsiembie TpeIMETHBIC PE3yIbTATHl OCBOCHUSI OCHOBHOW 00pa3oBaTeNbHOM
MPOrPaMMBbI CPEHET0 001Iero 00 pa3oBaHus

1

CchopMupoBaHHOCTh 3HAHUI O MECTe U poJU OUOJIOTMH B CHCTEME HAayYHOIO
3HaHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MMpa U HaY4HOI'O MUPOBO33pPEHHS; O BKJIAal€ POCCUNCKUX U
3apyOeXHBIX Y4YEHBIX-OMOJOrOB B pa3BUTHE OHOJOrMM; (PYHKLIHOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JJIs PELeHNUs )KU3HEHHBIX 3a/1a4

YMeHue pacKpbIBaTh COACPKAHHE OMOJIOTMYECKHX TEPMHUHOB M MOHATUMN: BUJ,
MOMYJISIIKSI, TeHO(MOH/I, IBOJIOIMS, IABMXKYIHME CUibl ((HakTopsl) 3BONIIOIMH,
MPUCIIOCOOIEHHOCTh OPraHU3MOB, BUI000pa3oBaHKe, SKOIOrHYecKue (haKkTophl,
DOKOCHUCTEMA, MMpOAYUECHTEI, KOHCYMCHTEI, PEAYLCHTEI, oenu IIUTaHUA,
AKOJIOTHYECKas mupamMuaa, Ouoreorenos, onocdepa

YMmenue uznarath Ononornueckue Teopuu (3Bomormonnas Teopus Y. lapsuna,
CHHTETHYECKass  TEOpWs  DBOJIOIHH), 3aKOHBI W  3aKOHOMEPHOCTH
(3apogpeiieBoro cxonacrea K.M. bapa, uepenoBaHusi T1aBHBIX HampaBlIeHUH U
nyteit sBomoruu A.H. CeeprioBa, yuenus o 6uocdepe B.M. Bepnanckoro),
OTPEAEINSTh TPAaHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

VYMmenune BJIAACTh MCTOAAMU HAYYHOI'O IMMO3HAHUA B OHOIOruHr (HB.6J'IIO,Z[CHI/I€ n
OIMUCAHUC XUBBIX CUCTCM, ITPOIECCCOB U SIBJIGHI/Iﬁ; OpraHu3anus U MMpoBCACHUC
OHOIOrHYECKOr O OKCIICPUMCHTA, BBIABHUKCHUC THUIIOTE3bI, BBISIBJICHUC
3aBUCUMOCTH MCXKAY HCCICAYCMbIMU BCIMYUHAMMU, 00BsICHEHHUE IMOJTYYCHHBIX
PE3YyIbTAaTOB, UCIIOJIB30BAHHBIX HAYUYHBIX HOHSITHP'I, TCOpI/Iﬁ " 3aKOHOB; YMCHUC
ACJIaTh BBIBOJALI HA OCHOBAHWUH MOJYUCHHBIX p€3y.HBTaTOB)

YMeHHE BBIICIATH CYNISCTBEHHBIC MPH3HAKA CTPOCHUS OHOJIOTHYSCKUX
OOBEKTOB: BHJIOB, MOMYJISIIIUN, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOreolCHO30B U DKOCHCTEM; OCOOCHHOCTH IIPOIIECCOB HACIEICTBEHHON
WU3MEHUYUBOCTH, €CTECTBEHHOT O orbopa, BUI000pa30BaHus,
MPUCIIOCOOIGHHOCTH OPraHU3MOB, JEHCTBHS DKOJOTMYECKUX (DAaKTOpOB Ha
OpPraHu3Mbl, TIEPEHOCa BEHISCTB MW IOTOKAa JSHEPrUM B IKOCHCTEMAX,
AHTPOIOTCHHBIX M3MEHEHUH B JKOCHCTEMax CBOEW MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOTr€OXUMHUYECKHUX IIUKIIOB B Onochepe

YMeHue mpuUMeHSTh MOMYyYCHHBbIC 3HAHUS IJIsI OOBSICHEHHS OMOJIOTHYECKHX
MPOLIECCOB U SIBJICHUM, I IPUHATUSA IPAKTUYECKUX PEIICHUH B MIOBCEIHEBHOMN
KU3HM B LEIIX oOecrieueHuss 0€30MaCHOCTH CBOETO 3/0POBbS M 30pPOBBS
OKpYXalollMX JIoJeH, CcoOMoJeHnss HOpPM T'PaMOTHOTO TIOBEICHHUS B
OKpYKaloIel MpUpOTHON Cpee; MOHUMaHUe HEOOXOAMMOCTH HMCIIOJIb30BaHUS
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JIOCTHKECHUU COBPEMEHHOU Oouosorun U1 paLMOHAIBHOIO
IIPUPOAOIOIb30BAHUS

YMeHue pemarh 3JieMEHTapHbIe OMOJOTHYECKUE 3a/aud, COCTABISITH CXEMBI
MepeHoca BEIIECTB U PHEPIUHU B IKOcHcTeMax (11eTH MUTaHUs)

YMeHHe BBHIMONHATH JIA0OpATOpPHBIE W TMPAKTUYECKUE pPadOThl, COOIIOIAThH
MpaBuIia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYAOBaHUEM

YMeHHe KPUTHYECKH OLECHWUBATh W HHTEPIPETUPOBATH  WH(OPMAIIIIO
OMOJIOTUYECKOTO COJEp)KaHUSI, BKJIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3
paznmuuHbIX ~ UcTOYHMKOB  (CMUM,  HayyHO-IOMYJsSpHBIE  MaTepHalbl);
paccMaTpuBaTh TJ00albHBIE JKOJOTMYECKHE MPOOJIEeMbl COBPEMEHHOCTH,
(hopMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO

10

YMeHue co3iaBaTth COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUS, 000011as
OMOJIOrMYecKyl0 HMH(OPMALMI0O M3 HECKOJBKMX HCTOYHUKOB, TI'PaMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmnapaT OuoJIoruu

[TpoBepsiembie 3emMenThI coaepkanus (11 kmacc)

Kon

IIpoBepsiemMblil 371EMEHT COJIEPKAHUS

DBOIIOLMOHHAS OUOJIOTUS

1.1

DBOIOIIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CupnerenscrBa 3Bomonuu. IlaseoHTonornueckre: nocae0BaTENbHOCTh MOSIBICHUS
BUJIOB B IMAJCOHTOJOTMYECKOH JIETOMKCH, TepexonHbie popmbl. buoreorpaduueckue:
CXOJCTBO M paziauuue ¢dayH U (GIop MaTepUKOB M OCTPOBOB. DMOPHUOJIOTHYECKHUE!
CXOJICTBA M PpAa3JMYUs SMOPHUOHOB pa3HbIX BUIOB IMO3BOHOYHBIX. CpaBHUTEIHHO-
AHAaTOMMYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHBIEC, PyIUMEHTAPHBIE OPraHbl, aTABU3MBI.
MonekynsipHO-0MOXUMHUYECKHE: CXOACTBO MEXAaHM3MOB  HACIEACTBEHHOCTH M
OCHOBHBIX METa0OJIMUECKUX ITyTEN y BCEX OPraHU3MOB

1.2

OpomonuonHas Teopuss Y. Jlapsuna. IIpennochuiku BO3HUKHOBEHHS JapBHHU3MA.
JIBYDKYIIIME CHMJIBI 3BOJIOLMU BHJOB MO JlapBHHY (M30BITOUHOE Pa3sMHOXKEHHE IpU
OIPaHMYEHHOCTH  PECypcoB,  HEONpEACNIeHHas  H3MEHYHMBOCTb, Ooppba  3a
CyILIECTBOBAHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckass teopus odBomonuun (CTD) U OCHOBHBIE €€  IOJOXKEHHMS.
MukposBomonusd. [Tonyauus kKak eTMHUIA BUAA U 3BOJIOLUU

1.4

JBmwxymye cuiibl ((hakTOpbI) IBOJIIOIMU BUAOB B MIpHpoae. MyTallMOHHBIN Mpoiiecc U
KOMOMHATUBHAS U3MEHYUBOCTh. [lonmynsamnmnonHbie BOHBI U Apeiid renos. M3omnsmnus u
murpanusi. EcrecTBeHHBI 0TOOp - HampaBIsomui ¢aktop 3Bomonud. Dopmbl
€CTECTBEHHOI 0 0TOOpA.

[IpucrocoO0NeHHOCTh ~ OpraHW3MOB  KakK  pe3yiabTaT  JBONOUNUU.  [Ipumepbr
MPHUCIIOCOOJICHU Y OpraHu3MOB. ApoMop(h 036l ¥ I 0AIANITAIIHH.

Bun u BumoobpasoBanue. Kpurepun Buma. OcHOBHBIE (DOpPMBI BHI000pA30BAHUS:
reorpauyeckoe, SKOJIOrHIecKoe
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1.5

MakpoosBomorus. DopMbl SBOTIONNN: PUIETUUECKAsl, AUBEPTeHTHAs, KOHBEPT €HTHAs,
napajuienbHas. Heo6paTumMocTh 3BOMIOLMH

Bo3HUKHOBEHHE 1 pa3BUTHE )KU3HU Ha 3eMJIe

2.1

JloHayuyHble TpEACTaBICHUS O 3apOXKACHUM KW3HU. HaydyHble rumoressl
BO3HUKHOBEHHMSI )KM3HHU Ha 3eMiie: aOMOreHe3 U MaHCIepMUsl. XUMHUYecKas YBOIIOIHSI.
DKCNEepUMEHTAIbHOE TOJATBEPKIACHUE XUMUYECKOM H3BoNon UK. HaudanbHble 3Tarbl
ounonornueckoir sBomonuu. I'unoresa PHK-mupa. IlepBbie KiIeTKH U WX JBONIONHS.
DopMHUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB

2.2

Pa3Butne xwu3Hum Ha 3emie mo 3paM u nepuoaam. Karapxeil. Apxeiickag u
npotepo3oiickas 3psl. [laneo3oiickas 3pa u ee IEpHObI: KEMOPHIICKHIA, OPJIOBUKCKHUH,
CWIIYpUICKUN, NEBOHCKMM, KaMEHHOYTOJbHBINA, IEpMCKH. Me3o3oiickas 3pa u ee
MIEPUOJIbI: TPUACOBBIN, IOPCKUN, MEIIOBOM.

KaitHo30licKast dpa U €€ NEepUOIbl: MAJIEOrCHOBBIN, HEOr€HOBBINA, AHTPOIIOTE€HOBBIN.
XapakTepucTHKa KJIMMaTa U Ie0J0rH4ecKuX npoueccoB. OCHOBHBIE ATallbl 3BOIIOLMH
PACTUTENBHOIO W JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUHd U KUBOTHBIX.
IlosiBnenue, pacuBeT U BBIMUPAHKUE I'PYIII dKUBBIX OPraHU3MOB

23

Cucrema OPraHu4cCKoro MHpa Kak OTpaKCHUC 3BOJIFOIIMH. OcHOBHEIE
CUCTCMATUYCCKHUC I'PYIIIIbLI OPraHUu3MOB

2.4

OBOIMIOLMS Ye€JIOBEKa. AHTPOINOJOrWs Kak Hayka. Pa3BuThe mpeacTaBiIeHUR O
MPOMCXOKICHUM YeIoBeKa. MeToabl n3ydeHus anTpornorene3a. CxoIcTBa U pa3iandus
YyeJIoBeKa U )KMBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YETIOBEKa.

Jsuxymme cuibl ((akTopbl) aHTpomoreHe3a. HaciencrBeHHass M3MEHUHMBOCTh U
€CTeCTBEHHBI 0TOOp. OOIIecTBEHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIHH TPyAa,
MBIIUIEHUE, PEYb

2.5

OCHOBHBIE CTaJIUU U BETBU 3BOJIIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YeI0BEK yMENbIH,
Yenosek nmpsaMmoxonsaumi, Yenosek Heanaepraabckui, Yenosek pazymuslii. Haxonku
HCKOMAaeMbIX OCTAHKOB, BpeMs CYIIECTBOBAaHMs, 00JAacTh PacIpOCTpPaHEHHUs, 00beM
TOJIOBHOT'O MO3ra, 00pa3 KU3HU, Opyaus

2.6

UYenoBeueckue pacbl. OCHOBHbIE OOJbIIME pachl: €BpOIEOUAHAsl (eBpasuiickas),
HErpo-aBCTpaouAHasl (9KBATOpHUAJIbHAS), MOHTOJIOMIHAs (23MATCKO-aMEPHUKAHCKAs).
UepTbl NpPUCIIOCOONIEHHOCTH MPEACTAaBUTENEH YEIOBEYECKMX pac K YCJIOBUAM
cymecrsoBanus. EquHcTBO yenoBeyeckux pac. Kputuka pacusma

Opranusmel 4 OKpyXarwias cpeaa

3.1

Okonorust Kak Hayka. 3ajjaud M pasfelbl AKOJOTHHU. MeToapl 3KOJOTHYECKUX
WCCIIEZIOBAHUNA. DJKOJIOTHUECKOe MHUpOBo33peHne. Cpenpl OOUTaHHS OpPraHU3MOB:
BOJIHAsI, HA3€MHO-BO3TyIIIHAS, TOYBEHHAS, BHY TPUOPTraHU3MEHHAas

32

DKOJIOTHYecKue (baKTopHI. Knaccuduxarus 9KOJOTUYECKUX ¢dakTopoB:
abuoTHueckrue, OMOTHYECKHE U aHTPONOreHHbIe. J[eficTBHE IKOIOrnYecKuX (HakTOpPOB
Ha OpPraHUu3MBbI

33

Abuornueckue (akTOphl: CBET, TeMIepaTypa, BIAKHOCTb. DOTONEPHOAN3M.
[Tpucnocobienus opraHu3MoOB K AeicTBHIO abnoTHYecKUX (hakTopoB. buonorunueckue
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PUTMBI

34

buotnueckue ¢aktopel. Buapl OHOTHUECKHX B3aUMOJEHCTBUN: KOHKYPEHIIMS,
XMIIHUYECTBO, Mapa3uTU3M, MYTyaJu3M, KOMMeEHcaiu3M (Haxj1eOHUYECTBO,
KBapTUPAaHTCTBO), aMEH CajIi3M, HEUTpaIU3M. 3HaueHue OMOTHYECKUX
B3aMMOJICHCTBUI JIJIsI CYIIIECTBOBAHUS OPraHU3MOB B IIPHUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XAPAKTEPUCTUKU MONyJsiuu. OCHOBHBIE MMOKa3aTeNd MOMYJISALUN:
YUCJIEHHOCTh, IUJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MHUTpPALIHSL.
JlvHamMuKa YMCIIEHHOCTH MOIMYJISILUYA U €€ PEeTyIIsALns

COO6HICCTB3 1 3KOJOIrN4YCCKHE CUCTCMBI

4.1

CoobmectBo  opraHu3MoB - OuoneHo3. CTpykTypsl OuoleHO3a: BHJIOBaf,
npocTpaHCTBeHHas, Tpoduueckas (mumeBas). Bunsi-nomunanTtel. CBsi3u B OMOILEHO3€

4.2

Dkonoruueckue cucreMsl (dKocucTeMbl). IlonsTue 06 skocucteme U OHUOTeoleHO3e.
OYHKIIMOHATBHBIE ~ KOMIIOHEHTHI ~ 9KOCHCTEMBI:  MPOIYIEHThI, = KOHCYMEHTHI,
penyuentsl. KpyroBopoT BemecTB W MOTOK SHEPrHH B dKocucTeMe. Tpoduueckue
(mumieBbie) ypoBHHM dKocucTeMbl. [lumieBsie nenu u cetd. OCHOBHBIE TMOKA3aTeNd
9KOCHCTEMBI: OuoMacca, MPOAYKIHUSA. ODKOJOTHYECKHE MHUPAMHUABLI: MPOAYKIIHUH,
YHUCIEHHOCTH, Omomacchl. CBOMCTBA HSKOCHUCTEM: YCTOWYMBOCTH, CaMOPETYIISIIHS,
pazsutue. Cykuneccus
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[IpupomHbie AKOCHCTEMBI. DKOCHCTEMBI 03€p M pPEeK. DKOCHCTeMa XBOWHOTO WIIH
LIMPOKOJIMCTBEHHOT' 0 Jieca.

AHTpONOreHHbIE SKOCHCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTteMsl. buonornyeckoe
1 X031 CTBEHHOE 3HaYE€HUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpasue  kak  ¢aktop  ycroiumBoctH  sKocucreM. CoxpaHeHue
OMOIOru4ecKoro pasHooOpasus Ha 3emiie

4.4

VYuenne B.M. Bepnanckoro o 6uochepe. I'pannnbl, coctaB u cTpykTypa Omocgepsl.
XKusoe BemectBo u ero ¢ynkmuu. OcobOeHHOCTH OHOchepsl Kak TI00aIbHON
sKocucTeMbl. JluHamuueckoe paBHOBecMe M oOpaTHas CBsi3b B Ouocdepe.
KpyroBopotsl BelecTB U OMOreOXMMHUYECKHE IUKIIBI IEMEHTOB (yriepojia, a3ora).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

UYenoseuectBo B Ouochepe 3emum. AHTPONOTreHHbIE HW3MEHEHUsT B Owocdepe.
['mobasibHBIE HKOIOTUYECKUE TPOOITIEMBI.

OcHOBa palMOHATBHOTO YIPABICHHUS MPUPOTHBIMU PECYpPCaMu M UX UCIIOJIb30BAHUE.
JlocTixkeHus: GMOJIOrMH U OXpaHa MPUPO/IbI

[IpoBepsiembie Ha EI'D o 6uonoruu TpedoBaHus
K pe3yJbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOM MIPOrpaMMbl
cpemHero oo1ero oopa3oBaHus

Kon

[TpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yjIbTaTaM OCBOEHUS OCHOBHOM

MMpOBECPACMOI O 06p330BaTeHBHOﬁ nporpaMmbl CpEAHET O O6H.[€FO 06pa3013aHm{

TpeOOBaHMS
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ChopmupoBaHHOCTH 3HAHMW O MECT€ M PO OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOI €CTECTBEHHOHAaYy4YHOU
KapTUHBI MUPA, B TO3HAHUHU 3aKOHOB IPUPOJIBI U PELICHUH KU3HEHHO BaXKHBIX
COI[MAJIbHO-ITUY ECKHUX, HSKOHOMUYECKUX, IKOJIOTHYECKUX npobiieM
YeloBeYyecTBa, a TakKe B PEHICHHH  BOIPOCOB  PAlMOHAIHLHOTO
MIPUPOJIOTNIOIB30BaHMS, B (POPMUPOBAHUHU IIEHHOCTHOT'O OTHOIIEHUS K MPUPOJIE,
00I1I€CTBY, YEJIOBEKY; O BKJIa/l€ POCCUICKUX U 3apyO0eKHBIX YUCHBIX - OMOJIOrOB
B pa3BUTHE OMOJIOTUU

Bnanenue cuctemoill 3HaHHMM 00 OCHOBHBIX MeETOJaX HAy4YHOTO MO3HAHUS,
UCIOJb3YEMBIX B OHOJIOIMUECKHX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB H
IKOCHCTEM (ONMHCaHWe, U3MEpPEHHE, MPOBEACHHUE HAOIIOIEHUN); crnocobamu
BBISIBJICHUS U OLIEHKHU aHTPOIOT€HHBIX U3MEHEHUN B IPUPOJIE.

YMeHue BbIABUraTh T'MIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIBHBIMU
cpeacTBamu, GOpMyIUpys Ielb HCCIEAOBAHMS, aHATU3UPOBATH MOJyYEHHBIE
pe3ybTaThl U 1€1aTh BHIBOBI.

BrisBieHHE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIMYMHAMHU, OOBSCHEHUE
MOJIyYEHHBIX PEe3yJbTaTOB U (OPMYJIMPOBAHHUE BBIBOJOB C HCIIOJIb30BAHUEM
HAay4HBIX TOHATHH, TEOPUH U 3aKOHOB

YMeHue BianeTb CHUCTEMOW OHMOJIOTMYECKHX 3HAHWM, KOTOpas BKIIOYACT:
OCHOBOITOJIATAIOINE OMOJOTHYECKHE TEePMHHBI M TMOHSITHS (KU3HB, KIIETKA,
TKaHb, OpraH, OpraHu3M, BUJ, OMYJIAINS, YKOCHCTEMa, OMOIICHO03, Orocdepa;
MeTa0olM3M, TOMEOCTa3, KIETOUYHbII HWMMYHUTET, OHOCHHTEe3 Oelka,
OMOIOMMEpBI, JIUCKPETHOCTh, CAMOPETYJSIHUsA, CaMOBOCIPOU3BEICHNUE,
HAaCJIEICTBEHHOCTh, U3MEHYHBOCTH, SHEPro3aBUCUMOCTh, POCT M Pa3BUTHE);
Ounonornueckue Teopuu: kierouHas teopus 1. IlIBanna, M. Illneiinena, P.
BupxoBa; ki1oHanbHO-ceneKTUBHOr0o nMMyHuteta I1. Dpmux, .M. Meunukosa,
XpPOMOCOMHAsI TEOpPHUsl HACIEACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbIIIEBOIO
cxoxacrea K. bapa, sBomonnonnas reopust Y. /lapBuHa, CHHTETHYECKAs TEOPUS
IBONIIONIMH, Teopusi aHTpormoreHe3a Y. JlapBuna; Teopusi OmoreoreHo3a B.H.
Cyxkauesa; yuenue H.J. BaBuioBa o neHTpax MHOr000pa3usi U IPOUCX0XKICHUS
KyJlIbTypHbIX pacTeHuid, yuenne A.H. CeBepuoBa 0 MyTAX W HalpaBJICHUAX
sBommonny, yuenue B.U. Bepuanckoro - o 6uocdepe); 3aKkoHbI (€AMHO00pa3us
IIOTOMKOB TNIE€PBOr0 MOKOJEHUSA, PpACIICIUIEHUs MPU3HAKOB, HE3aBHUCHMOIO
HacnenoBaHus npu3HakoB ['. MeHenst; ClenaeHHoro HacIeI0BaHus TPU3HAKOB
W HapyuleHus cuersieHuss reHoB T. MopraHa; TOMOJIOTMYECKUX pSAIOB B
HacnencrBeHHoW u3MeHunBoctd H.JM. BaBuioBa; reHeTMUecKOoro paBHOBECHUS
Jlx. Xapmu wu B. BaiinGepra; 3apogsimeBoro cxoactsa K. bapa;
ounorenernaeckuii 3akon J. ['exkemnst, . Mronepa);

MPUHIUTIBI (YUCTOTHI TaMET, KOMILIEMEHTAPHOCTH);

npasuia (MuauMyma 1O. JInbuxa, 3K0m0rudeckoi mupaMuibl Yuces, 6uomMaccsl
Y DHEPrun);

runoressl (koauepBatHoil AWM. Onapuna, nepsuunoro 0ynsona Jlx. Xomnnaeiina,
mukpochep C. Dokca, pudo3uma T. Uek)

YmMmeHue peuiatb IIOMCKOBBIC OMOJIOTUYECKHE 3ala4i; BbIABJIATH INPUYHMHHO-
CICACTBCHHBLIC CBA3UM MCEXKIAY HUCCICAYCMBIMU OHMOIOTHYECKUMH 06'I)eKTaMI/I,
npoueccaMm M SBJICHHUAMU, HACJIATb BbBIBOAbBI W IMPOrHO3bI HA OCHOBAHUH
MOJIYYCHHBIX PC3YJIbTATOB;
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COCTAaBJISAITb TE€HOTUIIMYECKUE CXEMbl CKpPEIUMBAHUA [JIsl PAa3HbIX THUIIOB
HACIEOBaHUsI TPU3HAKOB Yy OPraHU3MOB, COCTaBJATh CXEMbl II€peHoca
BEILIECTB M DHEPIUU B SKOCHCTEMax (1[€My MUTAHUSI, TUIIEBbIE CETH)

YMeHHe yCTaHaBIMBATh B3aUMOCBSI3M MEXKIY CTPOEHHMEM M (YHKLIHUSIMU:
OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OopraHaMM M CHCTEMaMu OpPraHOB Yy
pacTeHUH, )KUBOTHBIX U YENIOBEKA; MEX]y dTaraMi OOMEHa BELIECTB; dTallaMu
KJIETOYHOrO  I[MKJa W  JKU3HEHHBIX [MKJIOB  OPraHM3MOB;  3TalaMu
SMOpPHOHAJILHOI'O Pa3BUTHUS; TEHOTHIIOM U (PEHOTHUNOM, (EHOTUIIOM H
dakTopamMu cpenbl OOMTAaHHUS; MPOIECCAMH HBOJIIOLMU; ABIKYIIMMU CHIIAMU
aHTPOIOT€HEe3a; KOMIIOHEHTaMHU Pa3JIMYHbIX IKOCHCTEM U PUCIIOCOOJIEHUSIMH K
HUM OpPraHu3MOB

VYMeHue BbIIENATh CYLIECTBEHHbIE ITPU3HAKU!

CTPOEHHUS BHUPYCOB, KIETOK IPOKapUOT M 3YKapHOT; OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX ~ OPraHM3MOB, BHUJAOB, OHOICOLEHO30B, JKOCUCTEM U
Oouocdepsl; CTpOEHHs OpraHOB M CHCTEM OpPraHOB pPAaCTEHWH, >KUBOTHBIX,
YEJI0BEKA; IIPOLIECCOB KU3HEAECATEIbHOCTH, IPOTEKAIOIMX B OpraHU3Max
pacTeHud, XUBOTHBIX M YEJIOBEKa; OHOJIOTMYECKMX MPOLIECCOB: OOMeHa
BellecTB (Merabonu3M), UHGOpMaLUU U MPEBpAIlEHUsl SHEPruu, OpoKeHHs,
aBTOTPO)HOrO M TreTepoTpoHOro TUIIOB NHUTaHMS, (OTOCHHTE3a U
XEMOCHHTE3a, MUTO3a, Melo3a, raMeToreHesa, sMOpHoOreHesa,
MIOCTAMOPUOHAJIBHOTO Pa3BUTHS, Pa3MHOXKEHUS, WHIMBUIYAJIbHOTO Pa3BUTHS
opraHu3Ma (OHTOreHe3a), B3aMMOJICMCTBUS TEHOB, TeTepo3uca; JAeHCTBUU
HCKYCCTBEHHOI0 0TOOpa, CTaOMIM3UPYIOLIEro, ABMXKYILIETO U Pa3phIBArOIIEro
€CTECTBEHHOTO otbopa; aJUIONaTPUIECKOr0 u CHUMITaTPHUYECKOTO
BUJI000pa30BaHusl; BIMSHUS JBIDKYIIMX CHUJ D3BOJIONUU Ha TeHO(OHT
HOMYJISIMN; IPUCTIOCOOICHHOCTH OPraHU3MOB K cpefie OOMTaHus, YepeaOBaHUs
HAIpaBJICHU SBOMIOLMM; KPYrOBOpOTa BEIIECTB M IOTOKAa DSHEPIMHM B
IKOCHCTEMAX

ChopMupOBaHHOCT YMEHHUSl BBIAEIATH CYLIECTBEHHBIE NPU3HAKH BHUPYCOB,
KJIETOK TIPOKApUOT M JYKApUOT;, OJIHOKJIETOYHBIX M MHOT'OKIETOUHBIX
OpraHu3MOB, BHJIOB, OMOT€OIICHO30B M JKOCHCTEM; OCOOCHHOCTH IIPOIIECCOB
OoOMEHa BENIECTB M IMpEBpAlCHUs DJHEPruM B KIEeTKe, (OTOCHHTE3a,
IJTACTUYECKOTO0 W DHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OILUIOAOTBOPCHHA, PpPa3BUTUA W Pa3MHOXKCHUA, HWHAUBUAYAJIBHOI'O pPa3BUTHA
opranu3Ma (OHTOTeHe3a), 0OpbOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO OTOOpA,
BUJI000pa30BaHMsl, TMPHCIIOCOOJCHHOCTH OpraHUu3MOB K cpeiae OOUTaHwMs,
BJIMSIHUSI KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOT' €HHBIX MU3MEHEHHUI B 9KOCUCTEMAaX
CBOCI MECTHOCTH, KPYT'OBOPOTa BEIIECTB U MPEBpallleHHs dSHEprun B Ouocdepe

YMeHHe UCHOoJIb30BaTh COOTBETCTBYIOIIME apryMEHTBHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIS JIOKA3aTeIbCTBA POJICTBA OPraHU3MOB
Pa3HbBIX CHUCTCMATUYCCKUX TPYIIIl; B3aUMOCBA3KM OpPraHU3MOB H CpPCIbl
OOWTaHUS;, €IUHCTBA YEJIOBEUECKUX pac; HEOOXOIMMOCTH 30POBOr0 00Opasza
KU3HU, COXPAaHEHUS pa3HOOOpa3wsi BUIOB M OKOCHUCTEM KakK YCIIOBHS
COCYILIECTBOBAHUS NPUPOBI U YEIIOBEYECTBA

YMeHue KPUTUYECKH OIEHHBAaTh MH(OPMAIMIO OMOJIOTHYECKOro COACp)KaHUSs;
MHTEPNPETUPOBATh ITHUYECKUE ACHEKTHl COBPEMEHHBIX MWCCIEJOBAaHUN B
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Oouosnoruy, MeauIuHE, OHOTEXHOJOIMH;  paccMaTpuBaTh  IJI00aJbHBIE
HKOJIOTUYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K
HUM COOCTBEHHYIO TIO3UIIHIO

[lepeuens 31eMeHTOB coniepxaHus, mpoBepsiembix Ha EI'D
o 6uosorun

Kon

HpOB (S0)¢ €MBIM DJIEMEHT COZICpIKaHUs

buonorus xax HayKa. JKuBBIEe cuCTEMBI U X HU3YUCHUC

1.1

CoBpemeHHasi OMONIOrUs - KOMIUIEKCHasl Hayka. buosnornyeckue Hayku ¥ u3ydaeMble
uMu  1mpoOsembl. DyHIaMeHTalbHble, MPUKIAJHBIE M IOMCKOBBIE Hay4yHbIE
UCCJIEZIOBAHUS B OMOJIOT U Y.

3HaueHue OMOJIOruM B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. Ilpodeccun, cBsazanHble ¢ Ouonorueld. 3HaueHUEe OMOJIOTHH B MPAKTUYECKON
JIeATeIbHOCTH Y€JIOBEKA: MEIULIMHE, CEIbCKOM XO035CTBE, MPOMBIIIJICHHOCTH, OXPaHe
IPUPOJIBI

1.2

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBOWCTBA JKMBBIX CHCTEM:
€IMHCTBO XHUMHUUYECKOTO COCTaBa, IUCKPETHOCTh M IIEJIOCTHOCTh, CJIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEIECHUE, Pa3APa)kKUMOCTh, U3MEHYMUBOCTD, POCT U PA3BUTHE.

VYpOoBHHU OpraHuzaiuyd KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIH,
OpPraHW3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, IKOCHCTEMHBIH (OHOTeOoIeHOTHYECKUiA),
ouochepupii. IIporeccel, mporucxoasmme B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKU
»)uBoro. JKu3Hp Kak popMma CyIIecTBOBaHUS MaTepUU

1.3

Metonsl  Oumonormdeckod Haykd. HaOmoneHue, u3MepeHHE, OKCIEPHUMEHT,
cucteMartu3anus, MertaaHanus. [loHsTHEe 0 3aBUCUMON M HE3aBUCHUMOMN MEPEMEHHOM.
IInanupoBanue skcrepumenTa. [locranoBka u mpoBepka rurnore3. Hynesas rumoresa.
[TonsiTe BHIOOPKHU M €€ JOCTOBEpHOCTh. Pa30opoc B OMonornyeckux MaHHbIX. OleHka
JIOCTOBEPHOCTH TOJYYEHHBIX pe3yJNbTaTOB. [IpUUMHBI HMCKaXEHUs pPE3yIbTaTOB
sKkcrnepuMeHTa. [IoHsITHE CTaTUCTUYECKOrO TECTa

Knerka xax Omoyiornaeckast cucreMa

2.1

Knerka - crpykrypHO-(yHKIMOHAIbHAS €OWMHUIA KUBOTO. MCTOpUs OTKpBITHS
kinerku. PaGorer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
[neitnen, P. BupxoB). OCHOBHbIE MONOXKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.
MeTonbl MOJEKYISAPHOW M KJIETOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodopes, METoJ MEUEHBbIX aToMoB, AuddepeHnanbHoe eHTPUPYTHPOBaHUE,
KYJIbTUBUPOBAHHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- M yJIbTPaMUKpPO3JIEeMEHThl. Boma u ee
pOJIb  Kak pacTBOPHUTENs, peareHTa, y4acTHE€ B CTPYKTYPHUPOBAHUHM KJIETKH,
TenJoperyisiuu. MuHepadbHbIE BEIIECTBA KJIETKH, UX OMoOJIoruveckas poyib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIA cocTaB OenkoB. CTPYKTyphl
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6enkoBoil mMozekyinbl. [lepBudHas crpykrypa Oenka, mentujHas cBs3b. BTopuuHas,
TpeTU4Hasi, 4eTBepTHYHas CTPyKTyphl. Jlenatypauus. CBolictBa  O€NKOB.
Knaccudukanus 6ei1xoB. buonorndyeckue GyHKIIMU OCIKOB.

VYraesonsl. MoHOCaxapubl, AMcaxapypl, OJIUrocaxapuibl U nonucaxapuasl. Oommi
IUIAH CTPOCHHUS M (U3UKO-XMMHYECKHE CBOMCTBa yrieBoaoB. buonornueckue
(YHKIMH YTIIEBOJIOB.

Jlununel. T'uppoduibHo-ruapodobHbIe  cBoiicTBa. Knaccudukanus JTUIUAOB.
Tpurmuuepunsl, ¢ochonunuabl, BOCKH, cTepouabl. buomormueckue QyHKIMH
mumuoB. OOmMe CBOWCTBa OMOJIOTHYECKHX MEMOpaH - TeKy4ecTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO0, TIOJYTIPOHUIIAEM OCTb.

Hyxnennoseie kuciorsl. JHK wn PHK. CrpoeHne HyKIe€MHOBBIX KHCIOT.
Hykneotunsl. Ilpunuun xommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK
- JIBOWHas crnupalib. MecToHaxoxaeHne u Ouonorndeckue ¢ynkuuu JJHK. Bugsi
PHK. ®ynknuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mojekyine ATO.
buonornueckune ¢ynkuun AT®. BoccraHoBieHHbIE MEPEHOCUMKH, UX (YHKIHMHU B
kierke. CexBenuposanue JJHK.

CrpykTypHas 6Mo0orus: OMoXuMHUYecKkue u 6Mo(pU3NIECKUEe UCCIe0BaHMs COCTaBa U
IPOCTPaHCTBEHHON CTPYKTYpbl OMOMOJIEKYT
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Tunel  kneTok:  JykapuoTHdeckas W IHpokapuoTuueckas.  CTpyKTypHO-
(byHKIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crtpoenne mnpokapuoTHueckoil kieTku. Kiertounass crTeHka OakTtepuil W apxeil.
Oco0eHHOCTH CTPOEHUs TeTepOTPO(PHOI U aBTOTPOPHOI MPOKAPUOTHUECKUX KIETOK.
MecTo 1 poJib TPOKapHOT B OHOI[EHO3AX.

CrtpoeHne u (YyHKIMOHMPOBAHHWE HYyKapHOTHUEeCcKoM kieTku. [lmazmaTuueckas
memOpaHa (Tuasmanemma). CTpyKTypa Iuia3Matudeckoil memOpanbsl. TpaHcmopt
BEIIECTB uepe3 IIa3MaTHYEeCKyl0 MeMOpaHy: MmacCUBHBIN (nuddysus, obierdeHHas
muddys3us), akTUBHBIA (NEPBUYHBIM M  BTOPUYHBIM aKTUBHBIM  TPaHCIOPT).
[Tonynponunaemocts MemOpanbl. PaboTa HaTpmii-kanueBoro Hacoca. DHIOLUUTO3:
OUHOLUTO3, (aronuTo3. Ok3omuto3. Kierounas crenka. CTpykTypa U (QyHKIUU
KJIETOYHON CTEHKH pacTeHH, rpuOoB.

Huronnasma. [uto3omns. Llutockener. JABmxenne muromia3mMbel. OpraHoHabl KIETKH.
OnnomeMOpaHHbBIE OpraHOMBI KJIETKH: sHAorasmaTtudeckas cetb (DIIC), ammapar
l'onbmxu, AM30COMBI, MX CTpoeHHME M (GYHKUMHU. B3auMocBs3b OJHOMEMOpaHHBIX
OpraHonzioB KjeTku. CTpoeHHE TpaHyJIIpHOrO peTtukyiayma. CHHTE3 pacTBOPHUMBIX
OENKOB. Cunres KJIETOYHBIX MeMOpaH. I'mankuii (arpaHymspHBIi)
SHAOIUIA3MAaTUUECKUl peTukyiayM. CekpeTtopHas ¢GyHKuus amnmapata [ onbIxu.
Tpancnopr BemiecTB B KieTKe. Bakyonu pacTtuTenbHbIX KiIEeTOK. KileTO4YHBINM COK.
Typrop.

ITomyaBTOHOMHBIE OPTaHOMIBI KIIETKH: MUTOXOHAPUH, IJIACTHIBI.

Crpoenune u (GyHKIMU MUTOXOHAPUNA U miactua. [lepBuyHble, BTOPUYHbBIC U CIOXKHBIE
WIACTUABl  (POTOCHHTE3UPYIOIIMX  JyKapuoT.  XJIOPOIJIACThl,  XPOMOILIACTHI,
JIEVKOIJIACTHI BBICIIMX PACTCHU.

HememOpannsie opraHougsl kjerku CrtpoeHune u  (QyHKIMM HeMeMOpaHHBIX
OpraHouzioB  KjeTku. Pubocombl. MukpopunameHTbl. MpIlIeUHbIE — KIIETKH.
Muxkpotpy6ouku. Knerounsrit meatp. CTpoeHUe U BH)KEHHE KT'YTUKOB U PECHUYCK.
MukpoTpy0ouku UTOIIa3Mbl. LleHTprOIb.

Anpo. O6onouka aapa, XpOMaTHH, KapuOIUIa3Ma, SJIPBILIIKH, UX CTPOEHUE U (PyHKIUH.
Snepusiit  OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacloONIOKEHHE XPOMOCOM B

42




uHTepdazHoM siape. benku xpomaTuHa - THCTOHBI.
Knerounsle BrimoueHus. CpaBHUTENTbHAST XapaKTEPUCTUKA KIETOK JYKapuoT
(pacTUTENIbHOM, )KUBOTHOM, TPUOHON )

24

AccuMmIsIius U JUCCUMWIALUSA - JIBE€ CTOPOHBI MeTaOonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN W reTepoTpodHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX
mpoieccax. JHepreTuueckoe odecrneuenue KieTku: npespamienne AT B oOMeHHBIX
nporeccax. @DepMEHTATHUBHBIA XapakTep peakUuid KIETOYHOro MeTadonu3ma.
@depMeHTHI, X CTpOEHHEe, CBOMCTBAa M MexaHu3M nelctBusa. Kodepmentsl. Otnnuus
(epMEeHTOB OT HEOPraHWYEeCKHMX KaTalu3aTopoB. benku-akTuBaTOphl M OENKHU-
UHIMOUTOPBI. 3aBUCHUMOCTh CKOpPOCTU (PEPMEHTATUBHBIX DPEAKIMM OT pa3IMuYHBIX
(baxTOpoB.

IlepBuuHBIl CUHTE3 OpraHu4ecKkux BewecTs B kierke. PorocuHte3. Pomb
XJoporiactToB B mpouecce  (orocunTeza. CperoBas U TeMHOBass  (asbl.
[IponykTuBHOCTH (oOTOCHHTE3a. BnusHue pa3nuyHbBIX (QAKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHue GOTOCHHTE3A.

XemocuHTte3. Pa3sHooOpazue OpraHM3MOB-XEMOCHHTETHKOB: HHUTpHU(UUIMpyrOIIne
OakTepuu, IKeIe300aKTEepHH, CEepoOAKTEPHH, BOJOPOAHBIE OaKkTepuu. 3IHAUYCHHUE
XEMOCHHTE3a.

Anas’poOHble opraHu3Mbl. Buabl Opoxxenus. IlpogykTel OpokeHHS W HX
UCIOJIb30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE  MHUKPOOPTaHM3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAMTENIN OOJIC3HEH.

AdpoOHBIE OpraHU3MbL. DTambl YHEPreTH4ecKoro oomMeHa. [loaroroBuTenbHbIN 3Tam.
I'mukonu3 - 6€CKUCIOPOAHOE PACIIENJIEHUE IITFOKO3bI.

buonoruyeckoe OKHUCIEHHE, WA KIJIETOYHOE JbIxaHue. Ponb MHUTOXOHApUN B
mporeccax OHOJOrmuecKkoro okucieHus. lluknmueckue peaknuu. OKHUCIUTETHHOE
dbocopumupoBanne. I[IpenmymiectBa a’poOHOro MyTH OOMEHa BEHIECTB Iepe[
aHa’pOOHBIM. DPPEKTUBHOCTH IHEPTeTHYECKOr0 0OMeHa

2.5

Peakuuun MatpuyHoro cuHre3a. IIpuHOIMI KOMIUIEMEHTApHOCTH B  pEaKIMAX
MaTpUYHOIO0 cUHTe3a. Peanmzanus HacnenctBeHHoOW wuH(opmanuu. ['eHeTmueckuit
KoA, ero cBoicrtBa. TpaHckpunuusa - MartpuuHbld cuHTe3 PHK. IlpuHnumnet
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTb, AHTHUIAPAJIICIBHOCTb, aCUMMETPUYHOCTb.
Tpancnauus u ee sTansl. Yuactue Tpancnoptbix PHK B 6uocunTese 6enka. YcioBus
6uocunresa Oenka. Koguposanue amuHokuciior. Posb pudocoM B 6uocuHTe3€ Oenka.
Opranuzanus reHoMa y HPOKapuoOT M 3yKapHoT. Perynduus akTUBHOCTU TE€HOB Y
npokapuoT. I'mmoreza omepona (. YKakob6, XK. Mano). Perymsmus oOMEHHBIX
IIPOLIECCOB B KJIeTKe. KieTouHblil roMmeocTas.

Bupycsl - HekeTounble (pOpMBI )KU3HU U 0OIMraTHbIE nmapa3uTsl. CTpoeHHE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychbie 3aboneBaHus 4yenoBeka, XHMBOTHbIX, pacrtenuid. CIINZ, COVID-19,
COLaJIbHbIEC U MEIUIIMHCKHIE TPOOIIEMbI

2.6

Kinerounslii nuki, ero mepuoasl u peryssinus. Uarepdaza m muto3. OcoOeHHOCTH
npoleccoB, MpoTekaoonwmx B uHTepdaze. IloaroToBka KIETKH K JCNCHHIO.
[IpecunTeTnueckuii (MOCTMUTOTHUYECKHI), CHUHTETHUYECKHMH W TOCTCHHTETHYECKUU
(TPEMUTOTUYECKHIT) TePHOABI HHTEP(DA3HI.

Martpuunslii  cunte3  JAHK-penmukanms.  Ilpunnmner  permukanuu  JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIM  CHHTE3,  aHTUIIAPAJUIEIbHOCTD.
Mexanusm penmmkauun JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u

43




TeroMepasa. XpOMOCOMHBIN Ha0Op KJIETKU - KAPUOTHUIL. JIUTIIONAHBIA M TaIIOUTHBII
Ha0opsl XpoMocoM. ['oMotoruaHbie XpoMOoCcoMBbl. [10J10BBIE XPOMOCOMBI.

Jenenue knetku - MuTo3. CTaAuM MHUTO3a U MPOUCXOJALINE B HUX MPOIECChl. THUIbI
muTo3a. KaprnoknHe3 W IUTOKMHE3. buosornueckoe 3HaueHWe MUTO3a. Perynsmus
MUTOTHYECKOT0 IIUKIa KieTku. [IporpaMMupyemas kiieTogHasi rTuOelpb - aromnTos.
OyHKIMOHAIbHASA T€HOMHUKA

OpraHusM Kak 6uojoruyeckas cucrema

3.1

OAHOKJIETOYHbIE, KOJIOHHAJbHBIE, MHOTOKJIETOYHbIE OpPraHU3Mbl U MHOT'OTKAHEBBIE
OpraHu3MBbl.

@DopMbl pa3MHOKEHHSI OpraHU3MOB: Oecroioe (BKJIIOYash BEreTaTHBHOE) U IOJIOBOE.
Bunsr  Oecnonoro  pa3sMHOXKEHHS: TIOYKOBAaHWE, CHOPYJLIIMA, (parMeHTamus,
KJIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. [lomoBeie kieTku, wid rametsl. Meios. Craaum meiiosa.
[ToBenenne xpomocoM B Meio3ze. Kpoccunrosep. buonornueckuid cMbici meiio3a u
IOJIOBOT O TIporecca. Meno3 u ero MecTo B )KM3HEHHOM IIUKJIE OpraHU3MOB.
[IpenzapoapimieBoe pasButue. [‘ameroreHes y kuBOTHbIX. [lonoBble Jkemne3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIeTOK. OIUIoO0TBOpeHHE M AMOpPUOHAIBHOE pa3BUTHE >KMBOTHBIX.
Crioco6b!I OMmI010TBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuayanbHoe pa3BuTHe opraHu3moB (oHTorene3). Cragum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe nsarymku). pobnenue. Tumbl npobnenus. OcobeHHOCTH
OpoOJIeHUs] MJIEKONUTAIOIIMX. 3apoJbIIlIeBble JMCTKU (racTpyiisinus). 3akiajaka
OpraHoB M TKaHEW U3 3apOJbIINIEBBIX JMCTKOB. B3anmMHOE BIMSHUE YacTed
pa3BUBAIOIIETOCS 3apo/bIia (3IMOpHOHATBHAS MHAYKIIHS). 3aKIaJKa TUlaHa CTPOCHHS
JKUBOTHOI'O KaK pe3yJbTaT HMEPAapXMYECKUX B3aMMOACHCTBUII reHOB. BimsHue Ha
SMOpHOHAIBHOE PA3BUTHE PA3IMUYHBIX (AKTOPOB OKpyKatomel cpeasl. Poct u
pa3BuTHe XKUBOTHBIX. [locTaMOproHanbHbIN niepuon. [Ipsmoe u HenpsMoe pa3BUTHE.
PazButne ¢ Meramopo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX JKHBOTHBIX.
buonornyeckoe 3HadeHHe MPSIMOTO M HENPSAMOrO Pa3BUTHS, UX pacIpOCTpaHEHHE B
npupoze. Tumsl pocta )XMBOTHBIX. DAaKTOPBI PETYNIALNUN POCTA )KUBOTHBIX U UEJIOBEKA.
Cragun mOCTAIMOPHOHANIBHOTO pa3BUTUS Y JKUBOTHBIX M 4enoBeka. Ilepuoasl
OHTOI'€HE3a YEJIOBEKa.

PasmHoxxeHue u pasButhe pacteHuil. ['ameroput u cnopopur. Meiio3 B :KMU3HEHHOM
nukie pacrenuit. O6pa3zoBaHue crnop B mporecce meiioza. ['Tamerorenes y pacTeHM.
OnnogoTBOpeHNEe U pa3BUTHE PACTUTENIbHBIX OPraHU3MOB. J[BOWHOE ONJIOJOTBOpEHUE
y IBETKOBBIX pacTeHuil. OOpa3oBaHHe U pPa3BUTHE CeMEHH. MeXaHU3Mbl perysiiuu
OHTOI'€HE3a Y PAaCTEHUM U KUBOTHBIX

32

Uctopus craHoBiieHUs W pa3BUTHS T€HETHKU Kak Hayku. OCHOBHBIE T'€HETUYECKHUE
MOHATUSI WU  CUMBOJIBL.  ['OMOJIOTMYHBIE  XPOMOCOMBI,  QJUICJbHBIE  TEHBI,
aJbTEPHATUBHBIE NPHU3HAKU, JOMUHAHTHBIM M PEUECCUBHBIA NPU3HAK, FOMO3UIrOTAa,
reTepo3nuroTa, 4YMCTasl JUHUS, TUOpunbl, reHotun, (enorurn. OCHOBHBIE METOJbBI
FEHETHKU: THOPU0IOrMUYE€CKUH, IMTOIOTMUECKHUM, MOJEKYISIPHO -T €HETUYECKUI

33

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaens - 3aKOH eAMHOOOpa3us
rudpuoB nepBoro nokoneHus. [IpaBuno nomuHupoBanus. Bropoit 3axkon MeHaens -
3aKOH pACIICIUICHHS TMPHU3HAKOB. LluTolornyeckue OCHOBBI MOHOTHOPHIHOTO
cKpelrBaHus. ['unmoresa 4MCTOTHI TaMeT.
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AHamm3upymoomiee  ckpemuBaHue. [IpoMexXyTOYHBI — XapakTep  HacleIOBaHUA.
Pacuienienne npu3HakoB Npyu HEMOJIHOM JIOMHUHUPOBAHHH.

JurubpugHoe ckpemuBaHue. TpeTtuit 3akoH MeHaenss - 3aKOH HE3aBHCHMOIO
HaClleZIOBaHUs PU3HAKOB. L{uTONOrnuecKkne OCHOBBI TUTHOPHIHOTO CKPEIINBAHHUS.
CuerieHHOe HacieigoBaHue mpu3HakoB. Paborer T. Moprana. CuerieHHOe
HACJIeJOBaHHE T'€HOB, HAPYUIEHUE CLEIJICHUS MEXIY reHaMu. XpOMOCOMHasi TeOpHs
HACJIEJICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIM MEXaHNU3M ONpEAEICHHUS Ioaa. AyTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHblii M TreTeporaMeTHbld IoJ. ['eHeTmyeckas CTPyKTypa
MOJIOBBIX XpoMocoM. HacienoBanue npu3HakoB, CUEIUIEHHBIX ¢ MOJIOM. ['eHOTHI Kak
nenocrtHas — cucrema.  Ilmedorponuss - MHOXKECTBEHHOE  JIEHCTBHE  TEHA.
MHO€eCTBEHHBIN AJUIEU3M. BzaumoneiictBue HEaJUIEbHBIX TE€HOB.
Kommnementaprnocts. Onuctas. [loaumepus

34

BsaumogeiicTBue renotumna u cpenbl npu GopmupoBaHuu ¢eHotuna. MI3MeHuYuBOCTb
npu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIECTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas W3MEHYUBOCT. Ponb cpenbl B dbopmupoBaHUI
Mo U (puKaMOHHON n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuonHsslil psaa u
BapuanmonHass  kpuBas  (B.  Horanncen). CgoiictBa  MOAu(pUKAIMOHHOU
U3MEHUYUBOCTH.

T'enorununueckass n3MeHYHBOCTh. CBOICTBA I'€HOTUIHNYECKOM H3MEHUYMBOCTH. BUIBI
TeHOTUNTMYECKON U3MEHUYMBOCTH : KOMOMHATHBHAS, MYTAIIHIOHHAS .

KomOunatuBHass wu3MeHYMBOCTh. Meiio3 ©  MOJOBOM  MpomeccC - OCHOBa
KOMOWHATUBHONW HM3MEHYMBOCTU. PoOJIb KOMOMHATHBHON W3MEHYMBOCTH B CO3J1aHUH
FeHETHYECKOr0 pa3HOOOpa3us B peaesax OJHOr0 BUA.

MyTauroHHas U3MEHUYMBOCTb. BUIBI MyTalMil: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHble M MHAYUUPOBAHHbIE MYyTallUHU. SAepHbIE W IUTOIIA3MAaTUYECKUE
MyTanuu. CoMaTHYEeCKHUE U MOJ0BbIe MyTaluK. [IpuynHbBl BOBHUKHOBEHUSI MYTAaIlUH.
MyTareHsl ¥ UX BIMSHHUE HA OpPraHU3MbI. 3AKOHOMEPHOCTH MYTAIMOHHOIO Ipoliecca.
3aKOH TOMOJIOTUYECKHUX PsOB B HacheacTBeHHOW m3meHuuBocTH (H.M. BaBuion).
BresnepHast ”3MEHUMBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuotun yenoBexka. MexayHaponHass nporpaMmma HCCIEAOBaHUS F€HOMA YEJIOBEKa.
Meronpl  W3yueHUs TEHETUKH 4YeJIOBeKa: T'eHEaJOTrHYeCKUuid,  OJM3HELOBBIH,
LHUTOr€HETUYECKUN, TOMYJSIUOHHO-CTATUCTUYECKHI, MOJIEKYJISIPHO-TE€HETUYECKUM.
CoBpeMeHHOE  oOmpefeseHue  TEeHOTUIA:  IOJHOTE€HOMHOE  CEKBEHHpPOBAHUE,
FeHOTUNIMpOBaHUE, B ToM uucie ¢ nomoupto III[P-ananu3a. HacnencrBennsie
3a0oneBaHusl 4yeloBeKa. | eHHbIe MU XPOMOCOMHBIE OOJIE3HH YenoBeKa. bonesHu c
HACJIECTBEHHON MPEapacloNoKEHHOCTbI0. 3HAYEHUE MEIUIMHCKON TE€HETUKU B
NPEJOTBPALlICHUH U JIEUeHUM TIeHeTH4YecKuxX 3aboseBaHuil uenoBeka. CTBOJIOBbIE
KJIETKH

3.6

Jomectukanusi U cenekuus. 3apokKIeHUEe CEJIeKUMU U JoMecTukauuu. Yuenue H.H.
BapmiioBa o 1[eHTpax MPOUCXOXKACHHUSI 1 MHOT000pa3usi KyJIbTYpHBIX pacTeHUi. Pomb
CEJIEKLIUU B CO3JaHUU COPTOB PACTEHMH M MOPOJ KUBOTHBIX. COpT, MOpOJa, IITAMM.
3aKOH TOMOJIOTHYECKUX PSI0B B HacieacTBeHHOM n3aMenunBoctu H.M. BaBuiosa, ero
3HauYeHHe I CeeKIIMOHHOM paboThI.

Metoabl  cenekuuoHHOW  pa0oThl.  MckyccTBeHHBI  OTOOp:  MaccoBbli U
WUHAMBUAYaIbHBIA. DTanbl KOMOMHAIIMOHHON cenekuuu. McnpiTanue mpousBoauTeeil
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Mo MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIBIO OLICHKH ()EHOTHUIA MOTOMCTBA M
oT0OOop 1o reHoTuny ¢ noMmonipio anaiamsa JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJI CEJICKIIMOHHON paOoThl. PaguannoHHBIA H
XUMHUYCCKUH MyTareHe3 Kak MCTOYHUK MYTAaIlUi y KyJbTYPHBIX ()OpPM OPTaHHU3MOB.
Hcrnonb30oBaHre TEHOMHOT'O PEIAKTHPOBAHKS M MeTO0B pekoMOuHaHTHBIX JTHK miis
MOTYYEHHUS] UCXOIHOr0 MaTepuasa JAJs CeNEKIUU.

[Tonyuenune mnonumionaoB. BryrpuBumoBas rubpunnszanus. binskopoacTBeHHOe
CKpelMBaHue, WM WHOpuIWHT. HeponcTBeHHOE CKpemMBaHHUE, WM ayTOPUIUHT.
I'eTepo3uc u ero mpuuunbl. Mcnosnb3oBanue rereposuca B ceneknuu. OTnaneHHas
rubpuamzanus. [Ipeomonenue Oecruionus MEXBUIOBBIX THOpPHIOB. JlOCTHKEHUS
CEJIEKLIMU PACTEHUM U JKUBOTHBIX

3.7

OOBeKTHI, UCHONB3yEeMbIe B OMOTEXHOJOTHH, - KJICTOYHBIE U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI, nX XapaKkTepuCTHKA. TpaguunoHnHas OHMOTEXHOJIOT U
xneboreueHue, MOJTy4YeHH e KHCJIOMOJIOYHBIX MPOIYKTOB, BHHOJICIIHE.
Mukpobuonornueckuii  cuHTe3. OOBEKTHI MHKPOOHMOJIOTHYECKUX  TEXHOJIOTH.
[IpousBoacTBO O€iKka, aMUHOKUCIOT M BUTAMUHOB. M CKyCCTBEHHOE OIJIOIOTBOPEHHE.
PexoHcTpyKIMS SIMIEKIETOK U KJIOHWPOBAHUE JKUBOTHBIX. MeToa TpaHCIUIaHTalUuU
SIIep KJIETOK.

XpomocomMHasi W TeHHas uHXeHepus. VICKycCTBEHHBIH CHHTE3 Te€Ha U
KOHCTpyupoBaHue pekomOuHaHTHBIX JIHK. JlocTMkeHHs M NEpPCHEKTHBBI
XPOMOCOMHOM " TE€HHOU HWHKEHEepUH. Menununckue OUOTEXHOJIOTUH.
Hcmonp30Banne CTBOJIOBBIX KIIETOK

CucremMa ¥ MHOr0o0Opasue OpraHn4ecKoro Mupa

4.1

buonornueckoe pasHooOpaszue opraHu3MoB. COBpEeMEHHAsl CHCTEMa OPraHHYECKOro
mupa. [lpuHnunel kimaccupukanuu opraHu3mMoB. (OCHOBHBIC CHCTEMATHUYECKHE
TPYIIIBI OPraHU3MOB.

Oco0EHHOCTH CTPOEHUS U IKU3HENEATCILHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakTtepun, apxew, ONHOKIETOYHBIC T'PUOBI, OIHOKJICTOYHBIE BOJOPOCIH, IPYTHE
npotucThl. KooHuaneHble OpraHu3mbl. J[BM)KEHHWE OHOKJICTOYHBIX OPTaHW3MOB:
aMeOOHMIHOe, KT'YTHKOBOE, PECHUYHOE. 3alMTa y OJHOKICTOYHBIX OPraHHU3MOB.
Pa3ipakuMoCTh y OJHOKJIETOYHBIX OpraHu3MOB. TakcUChI

4.2

MHorokierounsle pacTeHus. B3anMOCBs3p 4YacTel MHOTIOKJIETOYHOIO OpraHu3Ma.
TxaHu, opranbl U CHUCTEMBbl OPraHOB MHOTOKJIETOYHOro opraHuzMa. OpraHusMm Kak
ennHoe nenoe. TkaHu pacteHuid. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTelbHAaf,
MIOKpOBHAs, MpPOBOAMAIIASl, OCHOBHasg, MexaHudeckas. (OcoOEHHOCTH CTpPOEHHS,
(YHKUMI 1 pacrooKeHNs TKaHel B opraHax pacTeHUui
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BereratuBHble M T€HEpaTUBHBIC OpraHbl pacTeHui. DYHKIUM OpPraHoB U CHUCTEM
opraHoB. Kapkac pacrenuid. [[Buske€HHE€ MHOTOKJIETOYHBIX PACTEHHM: TPOMNU3MBI U
Hactuu. IlorsomieHue BOABI, YIIEKUCIOrO Tra3a ¥ MUHEPAIBHBIX BELIECTB
pactenusMu. Jlpixanue pacteHuid. J{uddy3us razoB uepe3 MOBEPXHOCTb KIIETKH.
TpancoptHele cucTeMbl pacTeHMil. Bwigenenune y pacteHuwil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyma. CpencrtBa MAacCUBHOM M XMMHYECKON
3a1nThl. DUTOHIUIBI.

PasgpaxuMoCcTh M peryjsiliusg y OpraHu3MoB. PasgpakuMocTs M peryisuus y
MHOT'OKJIETOYHBIX paCTeHUN. POCTOBBIE BEllECTBA U UX 3HAYCHUE
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4.5

MHOrokaeTouHble KMBOTHbIE. B3auMOCBSI3b 4acTE€d MHOTOKJIIETOYHOI'O OpPraHU3Ma.
TkaHu, Opranbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOrO0 opraHusma. OpraHu3M Kak
equHoe nenoe. I'omeocras. TkaHU )KUBOTHBIX M YeJIOBEKA. T HIIBI J)KUBOTHBIX TKAHEH:
SNUTEINANIbHAS, COCIMHMTENIbHAS, MbIlIedHasi, HepBHas. OCOOCHHOCTH CTPOCHHS,
(YHKIIMK U pacnoJIOKCHHS TKaHEH B OpraHax KUBOTHBIX M YEJIOBEKa

4.6

Opranbl U CUCTEMBl OpPraHOB KUBOTHBIX. (DYHKIIMM OPraHOB M CHUCTEM OPraHOB.
Onopa tena opranu3mMoB. CKeJleTbl OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX >KUBOTHBIX.
Hapy»xHblIil 1 BHyTpeHHHN ckeneT. CTpoeHue U TUIIbI COeTHHEHUS KOCTEH.

JIBM>KeHMEe  MHOTOKJICTOYHBIX  JKMBOTHBIX. [luTanme  kuBOTHBIX. IluTanume
MO3BOHOYHBIX JKUBOTHBIX. JlpixaHue xkuBOTHBIX. KokHoe apixanue. JKaOepHoe u
JIETOYHOE AbIXaHHE.

JIpixaHue MO3BOHOYHBIX XUBOTHBIX. DBOJIOIMOHHOE YCIOXKHEHUE CTPOEHUS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelbHAs CHCTEMa YeloBeKa. MexXxaHU3M BEHTUIISIUU
JIETKUX Y OTUI] U MJIEKONMUTAIOMMX. TpaHCOpPT BEIIECTB y OpraHu3MoB. TpaHcmopt
BEILIECTB y >KUBOTHBIX. KpoBeHOCHas cuctema u ee opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX KUBOTHBIX. Kpyru kpoBooOpamieHus. DBOIIOINUOHHBIE YCIIOKHEHHS
CTPOCHHMS KPOBEHOCHOM CHCTEMBbl ITO3BOHOYHBIX JKMBOTHBIX. Bblgenenue y
opraHu3sMoB. Beiienenue y KuBOTHBIX. CoOKpaTuTelbHble Bakyosd. Oprasbl
BblJiesieHUsl. CBs3b MOJIOCTU Tejla C KPOBEHOCHOM U BBIACIUTEIBLHON CHCTEMaMH.
Boienenre y MO3BOHOYHBIX KMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX J>KMBOTHBIX.
[TokpoBel M uX mnpousBOAHbIE. Pa3zapakuMOCTb M PErylsiius Yy OpPraHU3MOB.
PazgpaxxuMocTh 'y OZHOKJIETOYHBIX OpraHu3moB. Takcucel. Pazgpaxumocte u
pEryJisiiiusl y MHOTOKJIETOYHBIX pacTeHU. POCTOBBIE BelllecTBa M X 3HAUECHUE.
HepBHast cucrema u pedraekTopHas peryJsiliusg Y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBHast cucrema u ee oTaenbl. DBOJIOLUUOHHOE YCIOKHEHHE CTPOCHHS HEPBHOU
CUCTEMBI Y KUBOTHBIX.

Pazpabotka amroputMoB u mporpamMm st 3QGEeKTUBHON  (HYHKIIMOHATHHON
aHHOTAI[UN T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, MeTab0JIOMOB
MUKPOOPIraHU3MOB, PACTEHU, ’)KUBOTHBIX U YEIOBEKA

OpFaHI/ISM YCJIOBCKA U €0 310POBLEC

5.1

Opranel U cucTteMbl OpraHoB uenoBeKka. OTHEenbl TOJOBHOIO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduextopHas nyra. be3ycioBHble U yCIIOBHBIE peQIeKChI.
I'ymopanbHast peryysnus U SHIOKPUHHAs CHCTEMa JKUBOTHBIX M uenoBeka. JKeyesbl
SHJOKPUHHON CUCTEMBI U X TOPMOHBI. [[elicTBre TOPMOHOB. B3auMOCBS3b HEPBHOM U
SHIAOKPUHHOW  cucrteM. [ umoramamo-runoduszapnas cuctema. Peduekc u
peduexTopHast ayra. besycioBHble U yCI0BHBIE pedIeKChI

5.2

3ammuTa opraHu3ma oT OonesHell. MiMmyHHas cucrema dYenoBeka. KieTouHbli u
TYMOPJIbHBI ~ MUMMYHHTET. BpOXIEHHBIH, NPHOOPETEHHBIH  cHeruGuuecKuii
uMMyHHUTET. Teopus KiIOHalIbHO-celneKTuBHOro wumMMmyHutera (I1. Opnux, O.M.
bepner, C. ToneraBa). BocnanurenbHble OTBEThl OpraHu3MoB. Poiib BpoKJI€HHOTO
MMMYHHTETA B Pa3BUTUH CUCTEMHBIX 3a00J1eBaHUI
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KposenocHas cuctema u ee opranbl. Cepaiie, KpOBEHOCHbIE cOCYbl U KpoBb. Kpyru
KpoBooOpateHus. PaboTa cep/a u ee peryisaus
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Hbixanue uenoBeka. Juddysus razoB uepe3 MOBEPXHOCTh KIETKH. JlpixarenbHas
cUCTeMa 4YeJIoBeKa. J[pIXxaTesbHast OBEPXHOCTh. Perynsanus npixanus. /[pixarenbHble
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[InmeBapurensHas cucreMa 4enoBeka. OTaenbl NUIIEBAPUTENBHOIO  TPAaKTa.
[InmeBapuTenbHble kKene3bl. BHyTpUITOIOCTHOE M BHYTPUKIETOYHOE MMUILEBAPEHUE

5.6

IlokpoBel m wux mnpousBoxHble. Opranbl BbaeneHus. Ilouku. Crpoenune u
¢byHkuronupoBanue Heppona. OunbTpanus, cekpenus U o0paTHOE BCACBIBAHUE KaK
MeXaHHU3MBbI paOOTHI OpraHoB BhleneHus. OOpa3zoBaHNe MOYH Y YEIIOBEKa

5.7

I[BI/I)KGHI/IC YyeJIoBEeKa: MplieuyHas cucrtema. CKeneTHbIE MBIIIOBI H HX pa60Ta.
CTpOGHI/IC M THUIIBI COCIUHCHUA KOCTel

Teopus sBomonuu. Pa3Butne KuU3HU Ha 3emie

6.1

OpomonuonHas Teopuss Y. JlapBuna. IIpennochiky BO3HHUKHOBEHHS JapBUHU3MA.
Kuznp u HayuyHas nestenbHOcTh Y. JlapBuHa.

JBuxymme cuibl sBoitonuu BuAoB mo Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTD
pa3MHOXKEHUS ~ OpPraHuW3MOB,  HACIEACTBEHHAas  M3MEHYMBOCTh, Oopbba  3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP).

Odopminenne cunrernyeckor teopuu sBomonuu (CTD). HeltpanpHas Teopus
sBomonuu. CoBpeMeHHas »SBOMIONHOHHAS OWOJOrUs. 3HA4YeHHE HBOJIOIHOHHON
TEOpUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[onynsauust kKak 3aeMeHTapHas eauHHIAa 3BOMIOIUMU. COBpEeMEHHbIE METOAbl OLEHKH
TEeHeTUYECKOr0 pa3Hoo0pa3usi U CTPYKTyphl monynsiuil. M3menenue reHodonma
MOMYJSIIMA  KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH TE€HETUYECKOro
paBHoBecus [[x. Xapau, B. Baitn6epra.

OnemeHTapHble (DaKTOPBI (ABMKYIIME CHIIbI) 3BOJIONUHU. MYTAIlMOHHBIM Mpolecc.
KomOunatuBHass W3MEHYUBOCTh. Jlpelid) TreHOB - ciydaifHble HEHANpaBJICHHBIC
M3MEHEHHs 4YacTOT ajienedl B monmymsamusx. OQQexT ocHoBarens. Murpamum.
Wzomsmust  momymsiumid:  reorpaduueckass  (MPOCTpaHCTBEHHAs), OHOJIOrMyecKast
(penpoxyKTUBHAS).

EctecTtBenHbIlt 0TOOp - HampaBisomui (akTop 3Boonnd. DOpMbI €CTECTBEHHOT O
oTOOpa: ABMKYIIUH, CTAOMIM3UPYIONINH, pa3pbiBatonIuil (1u3pynTuBHbIA). [TomoBoi
oT6op.

[Ipucrioco01eHHOCTh OPraHM3MOB KakK pe3yJibTaT MUKPO3BOJOLUU. Bo3HUMKHOBEHUE
IpUCIIOcOOIeHNN y opraHu3MoB. ApoMopdo3sl U uauoazantauuu. [Ipumepsr
npucrnocobneHuii  y  opraHu3moB.  OTHOCHTENBHOCTH  MPUCHOCOOIEHHOCTU
OpPraHU3MOB.

Bun, ero kputepuu u cTpykTypa. BumoobpazoBanue kak pe3yabTaT MHKPOIBOIIOIHH.
M3omsiumst - xmoueBod  ¢dakrop  BupooOpazoBaHus. Ilytu  u crmocoOsl
BH1000pa30BaHMUS: aJUTONaTPHUIECKOE (reorpaduueckoe), CUMIIATPHUIECKOE
(axosioruueckoe), "MraoBeHHoe" (MOJIUIUIONaAu3anus, Tuopuau3anus). JMTensHOCTh
3BOJIIOIIMOHHBIX IIPOLECCOB.

MexaHu3Mbl (HOPMUPOBAHUSA OMOJIOTHYECKOT0 Pa3Hoo0pa3us.

Ponb »BOMIOIIMOHHOM OHMONOTMH B pa3padOTKe HAy4YHBIX METONOB COXpPaHEHUs
OouopazHooOpasusi. MUKpPOIBOMIONUS W KOJBOJIOIMS TApPa3UTOB U HX XO35EB.
MexaHu3mbl (OPMUPOBAHUS YCTONYMBOCTH K aHTHOMOTHKAM U CHOCOOBI OOpBOBI C
Hell

6.3

MeTOJI[BI H3Y4YCHHA MAKPO3BOJIOIWH. ITanmeonTONnOrNYECKHE MCTOJbl HU3YUCHUA

48




sBomonuu. [lepexoausie GopMbl U PUIOreHETUUECKUE PSIJIbl OPraHU3MOB.
buoreorpapuueckue Meronbl uzydeHus sBomonuu. CpaBHeHue (iopsl U (payHbI
MaTepUKOB U OCTpoBOB. buoreorpaduueckue obmactu 3emiau. Bunsl-sHaeMuku u
PETHUKTHI.

OMOpHOJIOrMYECKHE M CPaBHUTEIBHO-MOP(OJIOTHYECKHE  METOIbl  U3y4YEHHS
9BONIOLMHU. ['eHeTHueckne MeXaHH3Mbl SBOIOIMM OHTOI€HE3a M IOSBJICHUS
9BOJIIOLIMOHHBIX HOBILIECTB. | OMOJIOTMUHbIE M aHAJIOTUYHbIE OpraHbl. PynumeHTapHbie
Opranbl ¥  aTaBU3Mbl.  MOJEKyJIsIpHO-T€HEeTUYeCKue, OMOXMMHYECKHE U
MaTeMaTUYECKUE METOJIbl U3YUEHHs IBOMIIOLUHU. ['oMoaornunble reHsl. COBpeMEHHbIE
METOJbl TOCTPOEHUSI (PUIOTEHETUYECKUX JAEPEBbEB. XPOMOCOMHBIE MYTallUu U
IBOJIIOLIUS TEHOMOB.

OOmme 3akoHOMepHOCTH (IpaBuia) s3Bomouud. HeoOpaTHMOCTb  3BOIOIUH.
AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIIOLUU

6.4

Hay4Hble rumoTe3sl IPOMCXOXKAECHUS >KU3HU Ha 3emiie. AOMOreHe3 M MaHCIepMHUs.
JloHayuHblEe TIPENCTaBICHHUA O 3apOXKIACHUM >KM3HU (KpeanuoHusM). [umnoresa
IIOCTOSIHHOT'O CaMO3apOKJICHHUs KU3HU U ee omnpoBepkeHue oneitamu @. Penu, JI.
Cnamnannanu, JI. Ilacrepa. [IpoucxoxaeHne ;xu3Hu U acTpOOUOJIOTHS.

OcHoBHBIE dTambl HeOpraHuyeckod osBomtonuu. [lmanerapHas (Teomoruyeckas)
HBOIONMA. XUMUYECKas BOJIOIMA. AOUOreHHbI CHHTE3 OpPraHUYEeCKUX BELIECTB W3
Heopranudeckux. Onbir C. Munnepa u I'. HOpu. OOpazoBaHue mnoaumMepoB u3
MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa nepBUYHOro 0yjaboHa
JIx. Xonpaeitna, renerudeckas runote3a ['. Memnepa. Pu6oszumsl (T. Uek) u runoresza
"mMupa PHK" V. I'un6epra. ®opmupoBanue MmemMOpaH U BOSHUKHOBEHHUE IPOTOKJIETKH.
Hcropus 3emnm u Meroasl €€ u3ydeHus. lckomaemple OpraHMYECKHE OCTATKH.
I'eoxpononoruss u ee meroAsl. OTHOcHUTENbHAasT W aOCOJIOTHAs TE€OXPOHOJIOTHUS.
I'eoxpoHonornyeckas mKasa: 0HbI, 3Pbl, IEPUOABL, JTIOXU.

HauanpHele 3Tanel OpraHudeckoi dBooUMH. [losBieHHME M DBOJIOLMS IEPBBIX
KJIETOK.  DBOJIOUMA  MeTabonu3Ma. BO3HMKHOBEHHME  MEPBBIX  SKOCHUCTEM.
CoBpeMeHHbIe MUKpPOOHBIE OMOIUIEHKH KaK aHajor IMEepBBIX Ha 3eMiie COOOIIECTB.
CrpomaTonuTsl. [IpokaproTsl U 3yKapHOTHI.

[Ipoucxoxnenue osykapuor (cuMOuMoOreHe3). OBOJIIOLIUMOHHOE ITPOUCXOXKIECHUE
BUpyCcOB. IIponcxoxxaeHue  MHOIOKJIETOYHBIX  OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl BOJIONMU BhICIINX pacTeHUH. OCHOBHBIE apoMOpP(O3bl pacTEHHH.
Beixon pactenuii Ha cymry. [losiBieHre CIOPOBBIX PACTEHUI U 3aBOCBAHUE UMH CYIIIH.
Cemennble pacteHus. [IporcxoxieHre IBETKOBbIX PACTEHUM.

OCHOBHBIE 3Tallbl 3BOJIOLUN KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuif B3pbIB - MOSBIEHUE COBPEMEHHBIX TUIOB. llepBbie
XOpAOBbIE XUBOTHBIE. JKHM3HB B BOAE. DBOMIOIMSA IO3BOHOYHBIX. [Ipomcxoxnenue
ampubuii u pentrimid. I[IpoMCXOXKACHHE MIICKOMMTAIOMMX H NTHIL. [IpuHIMI
KIoueBoro  apomopdosa. OcBoeHne  OEClO3BOHOYHBIMH M MO3BOHOYHBIMHU
KUBOTHBIMU CYILIU.

Pa3Butue xu3HuM Ha 3eMile MO dpaM M IEPUOJAM: apXei, MPOTEepO30il, Maneo30i,
Me303011, KaitHo30i. O0mIasi XapakTepucTHKa KIMMaTa U T'e€0JOrHYEeCKUX IMPOLECCOB.
[TosiBeHue u pacuBeT XapaKTepHBIX OpraHU3MOB. YTieoOpa3oBaHUE: €ro yCIOBHS U
BJIMSIHUE HA TA30BBIN COCTaB aTMOC(EpBHI.

MaccoBble BBIMUPAHUS - KOJOTMUYECKUE KPU3UCHI npomoro. [IpuunHsl u ciaencTus
MaccOBbIX BBIMUpaHUH. COBPEMEHHBIIN dKOJOTNYECKHI KPU3HC, €Er0 0COOEHHOCTH
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6.5

Paspmenst w  3agaum  aHTpomonormu. Metoasl  aHTpononorun. CTaHOBJIEHHE
IIPEICTABICHUI O IPOUCXOXKIEHUH YesloBeka. COBPEMEHHBIE HaAYYHbIE TEOPHH.
CxoncTBo uenmoBeka C  KMBOTHBIMHM. (CHCTEMaTHYECKOE I1OJO0XKEHUE 4YeJIOBEKa.
CBujerenbCcTBa CXOJCTBA YEIOBEKA C dKUBOTHBIMHU: CPAaBHUTEIBLHO-MOp(doIornuecKkue,
AMOpUOJIOrHYecKrue,  (PU3MOJIOrO-OMOXMMHUUYECKHE,  IMOoBeneHYeckue.  OTaudus
YeJIOBEKa OT KUBOTHBIX. [IpAMOX0XKI€HHE U KOMILIEKC CBSA3aHHBIX C HUM IPU3HAKOB.
Pa3BuTHe rolo0BHOr0 MO3ra U BTOPOW CUTHAJIBHOM CUCTEMBI.

JBuxymme cuibl  ((pakTopbl) aHTpPONOreHe3a: OMOJOTMYEcKHe, COIUANbHBIE.
CooTHoIIeHNEe GMOJIOTMYECKUX M COLMAIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaAUM AHTPONOreHe3a. ABCTPAJONUTEKU - IBYHOTME NPEAKU JIIOJEH.
UYenoBek yMelnblil, IEpBbIE U3TOTOBJICHUS OpYAUl Tpyna. HenoBek NpAMOXOIAIIUN U
NepBBIA BBIXOJ JroAel 3a mpenensl Adpuku. UenoBek reimenbOeprckuii - oOmmi
IPEeAOK HEaHJEPTaJbCKOrO YEeJIOBEKa W 4YelloBeKa  pa3syMHoro. Yenmosek
HEaHJEPTAJIbCKUN KaK BHUJ JIOAEH XOJOJHOrOo Kiumara. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHUE KOHTUHEHTOB 3a IIpEeJIaMU
Adpuxu.

DBOMIOLMSI COBPEMEHHOI'O YenoBeKa. EcTecTBEHHBI 0TOOP B MOMYJISAUSAX YEIOBEKA.
MyTauuoHHbli nponecc u noiaumopdusM. IlomynanuoHHble BONHBI, Ipeiid IeHoB,
murpanus 1 "3 dext ocHoBaTens" B MOMYJSILUAX COBPEMEHHOI'O YEJIOBEKA.
Yenoseueckue pacol. [Tonstue o pace. bonbime pacel: eBponieonHas (eBpasuiickas),
aBCTpajo-HerpouHasi (PKBATOpHAJIbHAS), MOHIOJIOMIHAS (23MAaTCKO-aMEpPUKAHCKAs).
BpeMsa u nmyTu pacceiieHHs 4elloBeKa MO IUIaHeTe. ENMHCTBO 4YEIOBEYECKUX pac.
Hayunas HecocrtositenbHOCTh pacusma. IIpucrocoOneHHOCTh YenoBEeKa K pa3HbIM
YCIIOBHSIM OKpYXaroled cpenpl. BimsHue reorpaduueckol cpesl U apeiida reHoB Ha
MopdosIoruto u GU3NOIOTHIO YEIIOBEKa

7 DKOCHCTEMBI U TPUCYILHE UM 3aKOHOMEPH OCTH
7.1 Paznenst u 3agaun sxonoruu. CBs3b 9KOJIOTUH C IPYTUMU HayKamH.
Mertons! sxonorun. [loneBsie HaOMOAEHNA. DKCIEPUMEHTHI B SKOJIOTHH: MPUPOTHBIE
u JabopaTopHbie. MojemMpoBaHNUE B SKOJOTHH. MOHUTOPUHT OKPY)KAIOIIEH CpEIbI:
JIOKaJIbHBIN, pETUOHAIBHBINA U TI100aIbHBIN
7.2 Dkonoruueckne (QakToppl M 3aKOHOMEpHOCTH uX jedctBua. Kriaccubukanus

9KOJIOTMUECKUX (PAKTOPOB: abMOTHUYECKHe, OMoTHYecKue, aHTpororeHHsle. OOmme
3aKOHOMEPHOCTHU JeHcTBUs 3Kojorudeckux ¢akropos. IlpaBuno munHumyma (K.
Hnpenrens, 0. JIubux). TonepaHTHOCTE. OBpPUOMOHTHBIE U CTEHOOMOHTHBIE
OpPraHU3MBl.

Abuotndeckue ¢axktopsl. CBeT Kak 3Konorudyeckuid daxrtop. [leiictBue pa3HbIX
YYacCTKOB COJIHEYHOI'O CIHEKTpa Ha OpraHU3Mbl. DKOJIOTUYECKUE IPYIIbl PACTCHUN U
KUBOTHBIX 110 OTHOWIEHHIO K cBeTy. CurHanbHasg poab cBeTa. POTONEpHOIU3M.
Temnepatypa kak skonmorudeckuil Qaxrtop. [leiictBue Temmepatypbl Ha OpraHU3MBI.
[ToiiknunoTrepMHbIE U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPraHU3MBI.

Bnaxknocte kak  okomormueckwit  ¢aktop. IlpucmocobneHuss pacTteHH K
HOJJIepXKaHUI0 BoiHOrO Oanmanca. Kiaccudukanus pacTeHuil Mo OTHOIIEHUIO K BOJIE.
[Tpucrnoco6eHus )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/1YIIIHAs, TOYBEHHAs, ITyOMHHAs
NOJNOYBEHHAs,, BHyTpUOpraHusMeHHas. DU3NKO-XUMUYECKHE OCOOCHHOCTH Cpej
obuTanus opraHu3MoB. [IpucrnocobieHust OpraHu3MoB K KU3HU B Pa3HBIX Cpeaax.
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buonornueckue putmpl. BHemnue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJUYHbIE
put™Bbl. [Iprucnoco6eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN )KU3HHU.
Kusznennwsie (opmbl opranuzmoB. IloHsiTHe O >ku3HEHHOH ¢dopme. JKH3HEHHBIC
GopMBI pacTeHMil: JepeBbs, KYyCTapHUKH, KyCTapHUYKH, MHOIOJIETHHE TpAaBhl,
ofHoseTHHE TpaBbl. JKHU3HEHHBIE (DOPMBI KUBOTHBIX: THAPOOMOHTHI, T'€OOHMOHTHI,
a’pobnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢aktopel. Buael OHOTHUECKHX B3aUMOJEHCTBUN: KOHKYPEHIIMS,
XMITHUYECTBO, cUMOMo3 u ero Qopmsel. [lapasutusm, koomepaius, MyTyallu3M,
KOMM €HCaJIu3M (KBapTUPAHTCTBO, HAXJICOHHUYECTBO). Herpoduueckue
B3aUMOJIENCTBUA (Tonuueckue, popuueckue, padbpudeckue). 3HaueHUE OMOTUUECKUX
B3aUMOJECUCTBUN I CYLIECTBOBAHMSI OpraHM3MOB B cpeiae oOutanus. [IpuHumn
KOHKYPEHTHOT'O UCKITIOUEHHUS

7.3

DKOJIOTHYECKHEe XapaKTepucTHUKU nonyssiuuu. Ilomynanus kak Ouosioruueckas
cucrema. Poinb HEOOHOPOAHOCTH cpenbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEH
Ouonoruv BHUIOB B (OPMUPOBAHUHM IPOCTPAHCTBEHHOM CTPYKTYpBl IOIYJIALMH.
OcCHOBHBIE TTOKa3aTEeIN MOMYJISILIUUA: YUCIEHHOCTb, INIOTHOCTh, BO3PACTHAsI U 110JIOBAs
CTPYKTYpa, pO:KIaeMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIHs.
OKonornyeckas CTpykrypa nomyssnuu. OneHka YuCIeHHOCTH MOonysnuu. J{lunaMuka
HOIYJSALUU U €€ peryJiisinus. buotnueckuil noreHnyan nonyJisguu. MoaenupoBanue
IUHaMUKU nonyiasauuud. KpuBble pocra uucineHHoctd nomyisuuu.  Kpusble
BBDKUBAHU. Perynsius YucIeHHOCTH MOMYJIALUil: poib (pakTOPOB, 3aBUCSIIMX U HE
3aBUCSIIUX OT MJIOTHOCTU. DKOJOTMYECKHE CTpaTeruu BuaoB (r- u K-crpaterun).
[Tonsitue 00 sKkosornueckoi Huie Bujaa. Mecroobutanue. MHoromepHas MoJeib
skonormdyecko Humm JIx.JM. XartumHcoHa. Pa3Mepbl 53KOJOrMYECKOM HUIIM.
[ToTeHnnanbHas ¥ peau30BaHHAS HUILLU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabl U UX KU3HEHHBIE CTpaTErHH.
3aKOHOMEPHOCTH IMOBEACHMSI W MUTpAalui >KUBOTHBIX. buonornueckue WHBA3UU
Yy’>KE€pPOJIHbIX BUJIOB

7.4

CoobmiectBa opranu3MoB. bruoreHos3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OuoreHose. Jkocuctema kak oTkpbiTas cucrtema (A./x. Tencnu). OyHKIIMOHATILHBIE
OJIOKM OpraHM3MOB B JKOCHCTEME: TMPOIYIEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
Tpodpuueckue ypoBau. Tpoduueckue nenu u cetu. AOnoTnyeckue 6JI0KHU IKOCUCTEM.
[TouBbl 1 Uikl B 3K0cUcTEMax. KpyroBopoT BEIIECTB U TOTOK SHEPIUU B SKOCUCTEME.
OcHoBHBIE TMOKa3aTeNM HSKOCHUCTeMbl. buomacca u mnpoaykmus. DKOJIOTHYECKHE
NUPaMUJIbI YUCell, 0MOMAacChl U SHEPTUH.

HampaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB - cyKueccuu. l[lepBuuHble H
BTOPUYHBIE CYKIIECCHUM M UX MPUUYUHBI. AHTPOIIOT€HHbIE BO3JEHCTBUS HA CYKIIECCHH.
KnumakcHoe coobmectBo. buopazHooOpasue M MOJIHOTa KpPyroBopoTa BEIIECTB -
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnsie  3KOCHCTEMBI.  AHTPONOT€HHBIE  SKOCHUCTEMBI.  ATrpO3KOCHCTEMA.
Arponeno3. Pa3nuuuns Mexay aHTpONOr€HHBIMU U ITPUPOJAHBIMU HIKOCHUCTEMAMM.
Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucreM. [oponckas ¢uopa u
¢dayna. CunHaHTpomuM3anus ropojackod Qaynel. buonormdeckoe W X03sSHCTBEHHOE
3HAQYCHHE arpodKOCUCTeM U ypOodKocucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICICTBHI1 OPraHU3MOB B DKOCHUCTEMAX.

[lepeHoc sHepruM M BEIIECTB MEXKIY CMEKHBIMH HSKOCHCTEMaMHU. Y CTONYMBOCTH
OpPraHU3MOB, MOMYJIALMN U IKOCHCTEM B YCIOBHUSX €CTECTBEHHBIX U aHTPOIMOTE€HHBIX
BO3JIEH CTBUI
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7.5

buocdepa - obmennaneTapHas 0601049Ka 3eMid, I CyleCTBYET WU CyIIEeCTBOBaIa
xu3Hb. Yuenue B.M. Bepnaackoro o 6uochepe. O6mactu O6uochepsr u ee cocras.
JKupoe BemiecTBo Onocdepsl v ero GyHKIINH.

3aKkoHOMEpHOCTH  cymiecTBoBaHus Ouocdepsl. OcobeHHocTn Ouocdepbl  Kak
rI00aIbHON dKOocHuCcTeMbl. JlMHaMHuueckoe paBHOBecwe B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOreoXMMHUYECKHe IUKIbI (yriepoaa, a3ora). PUTMUYHOCTE SBJICHUN B
ouocdepe.

3onanbHOCTH Omocdepsl. [loHarne o Oumome. OCHOBHBIE OWMOMBI CYIIH: TYHIpA,
XBOITHBIE JIeca, CMEIIaHHbIE M IIHPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, IyCTHIHHU,
TPOIMYECKUE Jieca, BBICOKOropbs. Kimmat, pacTuTenbHbIN U KUBOTHBII MUp OMOMOB
CYLIH.

CtpykTypa W (QYHKIUS J>KUBBIX CHCTEM, OLIEHKa WX PECYpCHOTO TOTEHIHala H
ouocdepHbIX PyHKITUN

7.6

DKonoruueckne KpU3UChl M WX MpHYMHBL. Bo3geiicTBue uvenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OXpaHa BO3ayxa. 3arps3HEHHUE BOJHOM Cpe.bl.
Oxpana BOIHBIX pecypcoB. Paspymienue nousbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenue knmara.

AHTpOIIOT€HHOE BO3ACHCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. OxpaHa
pacTUTENbHOIO U JKMBOTHOTO MHpa. (OCHOBHBIE TNPUHLMIBI OXpaHbl MPUPOIBI.
Kpacubie kauru. Oco6o oxpansiemble npuponbie Tepputopun (OOIIT).
Borannueckue cajpl 1 300J0THYECKUE MTAPKU.

OcCHOBHBIE INPUHLMIBI yCTOWYMBOIO  pa3BUTHS  4YEJIOBEYECTBA W IPUPOJBL.
PanmonanbHoe MpUPOIONONB30BAHUE U COXpaHEHHE OHMOJIOIMYECKOro pa3zHooOpasus
3emin
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[Ipu peanuszauuu nporpaMMbsl BO3MOYKHO HCIOJIB30BAHUE CIEAYIOIINUX 3JIEKTPOHHBIX

oOpa3oBareiabHbIX pecypcoB (B cooTBercTBHM ¢ I[Ipukazom MunmpocsemeHuss Poccun ot

23.07.2025 Ne

551

"O6  yTBEpKACHHUH

dbenepaabHOTro

IEepEYH st

QJICKTPOHHBIX

00pa3oBaTEIbHBIX PECYpPCOB, MOMYIICHHBIX K HMCIONB30BAHHUIO MPU PEATH3alUA UMEIOIINX

TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTENbHBIX MPOTrPaMM HA4YaJbHOTO OOIIEro,

OCHOBHOTI'0 00IIIer0, cpeaHero odmero oopasoBaHus'"):

IlepedyeHb 3J1eKTPOHHBIX 00pa30oBaTebLHBIX pecypcoB (nagnee - JOP), nonymeHHbIX K
HCI0JIb30BAHUIO NIPU peaaTn3anuu 0083aTe/IbHOM 4acTH 001e00pa30BaTeIbHOM MPOrPaMMBbI

cpeaHero o01ero oOpa3oBaHusi

Ne HaumeHnoBanue Kparkoe onucanune | IlpaBoo0d.iagaresn Kuaace, pyis koTtoporo
n/n 3JIEKTPOHHOI'0 3JIEKTPOHHOI'0 3JIEKTPOHHOI'0 pa3padoTaH 3JIeKTPOHHBbI
00pa3oBaTeIbHOIO | 00pa30BaTEJBLHOIO | 00pa3oBaTEJbHOIO o0pa3oBaTe/IbHBIN pecypc
pecypca, pecypca (BKJI04ast pecypca
COCTABHUTEIb CTPYKTYPY, (HauMeHOBaHUe
(cocTaBuTesn) npeaMeTHoOe OPUINYECKOTO
3JIEKTPOHHOT 0 coJiepKaHue U Juna Juoo
00pa3oBaTeJbLHOI0 MeTa/IaHHbIE, bamunus, ums,
pecypca MO3BOJISIIONIHE 0T4ecTBO (TIpHU
OJHO3HAYHO HAJTNYMH)
HICHTUPUIUPOBATH | (PU3MUECKOTO JIUIIA,
3JIEKTPOHHBIN KOTOPOMY B
o0pa3oBaTeIbHbIN YCTAHOBJIEHHOM
pecypc) 3aKOHOIATEJIHLCTBOM
Poccniickoii
Denepauuu
NnopsAKe
NMPUHALJIEKUT
HMCKJIIOYUTEJIbHOE
NMPaBo Ha
3JIEKTPOHHBINI
o0pa3oBaTebHbIN
pecypc)
EcrecrBeHHbIe HAyKH (IpeaMeTHAas 00J1aCTh)
buoaorus (yueOHblii mpeamer)
1 Buomnorus 10 xmace Ypoku mno yuebHomy | DI'AOY BO 10
npeamery "buonorus" "T'ocymapcTBEHHBIN
YHUBEPCUTET
TIPOCBEIIeHIS "
2 Buomnorus 11 xmace Ypoku 1o yuebnomy | PTAOY BO 11
npeamery "buonorus" "T'ocyaapCTBEHHBIN
YHUBEPCUTET
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TpOoCBeIeHHs "

O0P. "buonorus. 10
Kjacc"

Y4eOHbIlT  OHJIAWH-KYpC
ISt 10 KJjacca,
BKJIFOYATO LI
TEOPETHUYCCKUE
MaTepuasl, 3aJaHus Hu
TECTHl C aBTOMAaTUYECKOU
MIPOBEPKOW MPAaBUIILHOTO
OTBETa JIIsL BCEX
pa3genoB  (emepaabHON
paboueit MIPOrPaMMEl.
3ajaHusl HaNpaBlICHbI Ha
(opMupoBaHue
CIOCOOHOCTEH BHIETH H
MOHUMATh OKPYKAIOIIUH
MHUP. MIOHUMATh
OHMOJIOTMYCCKHE SBJICHUS
B MPUPOJIE, OTIMYATH UX
OT (pU3MYECKUX SIBIICHUH.
OcoOCHHOCTh  3amaHuit
3aKJIFOYACTCSl B HATMUYUH
reHeparuii,
MTO3BOJISAIOIIHX
oOpamarbcs K
YIIPaXKHEHUSM
HEOJTHOKPATHO, a TAaKXKE B
HAITYNH TOIPOOHOTO
OOBSICHEHUS peIICHUS

000 "dKnacc"

10

D0P: "buonorus. 11
kiacc"

Y4eOHbIlT  OHJIAWH-KYpC
IS 11 KJiacca,
BKJIHOYAIOIINNA
TEOPETHUYECKNE
Marepuajibl, 3aJaHUd U
TECTBI C aBTOMAaTHYECKOM
IIPOBEPKON IIPaBUILHOTO
OTBeTa TSt BCEX
pa3nenoB  (emepaabHON
paboueit MPOTPaMMBI.
3aganusl HanpaBlieHbl Ha
(opMupoBanue
CIIOCOOHOCTEH BHAETh U
TIOHUMATh OKPY)KaIOIIHH
MHUP. TIOHUMATh
OuosorHUeCcKre  SBIECHUS
B NIPUpPOJIE, OTIMYATh HX
OT (U3UYECKUX SBIICHHUU.
Oco0eHHOCTh  3aJaHui
3aKJII0YAeTCsl B HAJIMYHH
reHeparuii,
TIO3BOJISTIOIINX
oOparmarbest K

000 "dKmnacc"

11
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YIIPaXKHEHHUSIM
HEOJTHOKPATHO, a TaKXKe B
HAIYUH OIpOOHOTO
OOBSICHEHUS pEIICHUS

Tpenaxep "O6mako Tpernaxep "O6mako | OO0 "®uzukon JIad" 10
3uanuii". buonorus. 10 | 3uanuii". bwuomorus. 10
KJacc knacc. OO0 "®dusuxon
JIa6"
Tpenaxep "O6nako Tpenaxxep "O6nako | OO0 "®uzuxon Jlad" 11
s3uanuii". buonorus. 11 | suanuii". buomorus. 11
KJ1ace knace, OO0 "Odusukon
JIa6"
Tpenaxep "Obnako 30P cogepxkur | OO0 "Ouzukon J1ab" 10
3ranuil". buonorus. 10 | ciaemyromtue
Kacc (yrayOJIeHHBIH ANIEKTPOHHBIC
YPOBEHB) 00pazoBaTesbHbIC

pECYpCHI: @)  OIOpPHBIC
KOHCIIEKThI
(IpeAcTaBisIoT  co00i
KOHIICHTPHPOBAHHYIO
TEOPHIO "Ha OJIHOM
ciaiine" o TeEMaM
MpeIMETa); 0)
CaMOCTOATEIbHBIE
paboTet (comepxar
WHTEPaKTUBHBIC 3aIaHUs
c aBTOMAaTHYECKON
MIPOBEPKON); B) KOMIUIEKT
TEMATUYECCKUX
KOHTPOJIBHBIX PaboT; T)
BUPTYyaJIbHbIC
nmabopaTopHble  PaboTHI;
n) Bapuant KMM EID.
Coneprxanue 50P
COOTBETCTBYET
TpeOOBaHUIM OrocC
COO u @OIl COO ¢
yIeToM (benepanpHOM
[POrPaMMBbl BOCIHTAHUS

u Konmneniuu
MPEMOIaBaHusl  XVMHH.
OTt60p u
MOCIIEI0BATENHHOCTh
U3YUYCHHUS MaTepuaia
coJIepKaHus
COOTBETCTBYIOT

(denepanpHONl  paboueii
mporpaMme  OCHOBHOTO
o011ero 00pazoBaHuUsI
npeaMera "Buonorus"
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(YyroyOneHHBIH YpOBEHbB)

Tpenaxep "O6mako
3HaHuil". buonorus. 11
Kiacc (yrioyOJieHHBIH
YPOBCHB)

20P COJZIEPKHT
CIIe/IyoIIHe
JIIEKTPOHHBIE
oOpa3zoBaTenbHBIC
pecypchl:  a)  OIOpHBIC
KOHCIIEKTHI
(peacTaBAsIOT OO0
KOHILIEHTPUPOBAHHYIO
TEOPUIO "Ha OJTHOM
ciaiine" o TeMaM
IpeaAMeTa); 0)
CaMOCTOSITENIbHBIE
paboTsI (conmepxxar
WHTEPaKTUBHBIC 3aIaHHs
c aBTOMAaTHYECKON
MIPOBEPKOM); B) KOMIUIEKT
TEMaTHYECKUX
KOHTPOJIBHBIX paboT; T)
BUPTYaJIbHBIE
nmabopaTopHble  PaboTHI;
n) Bapuant KM EI'D.
Conepxanue 20P
COOTBETCTBYET
TpeOOBaHUSIM oroc
COO u ®OII COO c
yaeToM (benepanpHOMA
NPOrpaMMBbl  BOCITHTAHUS
" Konnemnmun
NpernoJaBaHusl  XUMHHU.
OTt00p u
TIOCJIEI0BATEIHHOCTh
N3ydEeHUS Marepuana
COJIepIKaHuUs
COOTBETCTBYIOT
denepanpHOll  paboucii
IporpaMmMe  OCHOBHOTO
o0mero o0pazoBaHuA
npeaMera "Buomorns"
(YyrmoyOneHHBIH ypOBEHbB)

000 "duszukon JIad"

11

Bbuonorus

Buomorus. 10-11 knacc.
VYriryOnieHHBI  YPOBEHb.
14 momyneit

OI'BHY «MHCcTuTyT
CoJiep KaHusl U METOZIOB
o0yuenus mmenu B. C.
JlemaeBa»

10-11
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