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PaGouas nporpamma no yue6HoMy npeamery «buonorus» (0a30Bblil ypoBeHb) (IIpeIMeTHas
obnacte «EcTecTBEHHO-HAy4HbIE MPEIMETH») (/1ajee COOTBETCTBEHHO - MporpaMma IIo
Ouonoruy, OWOJIOTHSA) BKIIOYAET MOSICHUTENIBbHYIO 3alMCKYy, COJEp)KaHHEe O0OydeHwus,
IUTAaHUPYEMbIE PE3yJIbTaThl OCBOEHUS MIPOTrPAMMBI IO OMOJIOTUH, TEMAaTUYECKOE TJIAHUPOBAHMUE.

[losicHuTenbHas 3amuMcka OTpakaeT oOlmMe Iedd W 3aJa4d HM3ydyeHus OUOJIOTHH,
XapaKTepUCTUKY TCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3YyYeHHI0 OOyYarolIMMHCS, MECTO B
CTPYKType ydeOHOro IUlaHa, a TakKe MOJIXOJbl K OTOOpY COAEpKaHMS, K OIpeaeieHUI0
TUTAHUPYEMBIX PE3yIbTaTOB.

Copepxannie oOyueHUs pacKphIBaeT COJEprKaTelbHble JTUHUU, KOTOPBIEC IMPEAaratoTcs
JUTsl 00513aTEIHHOTO U3YUYEHUS B KAXJOM KJIacCe Ha YPOBHE CpeIHEro o01ero oopasoBaHusl.

[1nanupyemsble pe3ynbTaTbl OCBOCHHS IPOrPaMMBbI MO OMOJIOTMH BKJIIOYAIOT JTUYHOCTHBIE,
MeTanpeIMeTHbIE pPe3yJbTaThl 3a BeCh Nepuo OOy4YeHHMsT Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHus, a TaKXKe MPeAMETHbIE JOCTHKEHUS 00yUarolerocs 3a Kaxk1blii rog 00y4eHus..

HOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaboTke mporpaMMbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY ISl ONpeeTCHUs
MOAXOA0B K (OpMUpOBaHUIO conepkaHUsl ydeOHoro mnpeamera «bHOJOTHS» COCTABUIU:
koHuenryaiabHbie nojiokeHuss @I'OC COO o B3anM00OOYCIOBICHHOCTH LIeTieH, COAEpXKaHUS,
pe3yabTaToB 00y4YeHHUsT U TPpeOOBAaHWM K YPOBHIO MOATOTOBKH BBITYCKHHKOB, IMOJOKEHUS 00
OOIIUX TENIX W MPHUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmrero oopazoBanus B Poccutickoit denepalinu, a Takke MOJ0KEHHS O crieliudruKe OMOIOTHH,
€€ 3HAYCHUH B TO3HAHWU >KUBOW TPHUPOIBI U OOECIEUEHUU CYIIECTBOBAHHS YEIOBEUYECKOTO
obmrectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHHUSM OIPEACIICHbl OCHOBHBIC ()YHKIIMH MPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTypa.

B mnporpamme 1o OHOMOTMHM TakKe YYUTHIBAIOTCS TpPeOOBaHHWSA K IUIAHHPYEMbBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEJIMETHBIM pe3ysibTaraM oOydeHHs B (HOPMHUPOBAHUH
OCHOBHBIX BHJIOB y4eOHO -IIO3HABATEIBLHON JEATEIbHOCTH/YUEOHBIX NEHCTBHIN 00YyJaIOIIUXCS
110 OCBOCHUIO COJICPKaHUsI OMOJIOTHYECKOT0 0Opa30BaHMS.

buonorust Ha ypoBHE CpeaHero oOmero oOpa3oBaHUsS 3aHMMAaeT BakHoe MecTo. OH
obecrieunBaeT (OPMHPOBAHKME Yy OOYYArOIIUXCS MPEJICTABICHUN O HAy4YHOW KapTHHE MU,
pacmupsieT 1 00001aeT 3HaHU 0 )KHMBOK IPHUPOJIC, €€ OTIIMYUTEIbHBIX PH3HAKaX - YPOBHEBOMH
OpraHu3alld W SBOJIOIMH, CO3JAeT YCJIOBHUS JUIS: TO3HAHHUS 3aKOHOB >KUBOW TIPHPOJIBI,
dhopmupoBaHus (HYHKIIMOHAIBHOW T'PAaMOTHOCTH, HAaBBIKOB 3J0POBOTO M Oe30IacHOro obpasa
YKU3HH, SKOJIOTHYECKOTO MBIIIJIEHUSI, IEHHOCTHOTO OTHOIIEHHUSI K )KUBOM MIPUPOJIC U YEIIOBEKY.

Bonbpmioe 3HaueHWe OWONOTHMS HMMEET TaKXKe JUIS PEIICHHS BOCHUTATEIbHBIX U
Pa3BHBAIONIUX 33]1a4 CPEeJHEr0 001Iero o0pa3oBaHus, Colpanu3anuu ooyqaromuxcs. M3ydenue
OnoJIOrun oOecnieunuBacT yCJIOBUS JUISL dhopMupoBaHUs WHTEJUIEKTYIbHBIX,
KOMMYHHUKAITMOHHBIX U HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, ClIOCOOCTBYET
WHTETrpaluyu OMOJIOTUYECKUX 3HAHHWK C MPEACTABICHUSAMH U3 JIPYTUX YYEOHBIX MPEJIMETOB, B



YaCTHOCTH, (PU3UKHU, XUMUU U Teorpadun. HazBaHHbIE TONOKEHMS O TPEIHA3HAYEHUN YUYEOHOTO
npenMera «buosorus» COCTaBUIM OCHOBY Ul OIpEAETeHUs MOAXO0J0B K OTOopy H
CTPYKTYPUPOBAHUIO €r0 COJIEPKAaHUS, IPEACTABIEHHOTO B IPOrpaMMe 10 OUOJIOTHH.

Ot60p coaepkanus yueOHoro npeamera «buomorus» Ha 6a30BOM YpOBHE OCYIIECTBIICH C
MO3UIUHI KYJTypOCOOOPa3HOIro MOIX0/a, B COOTBETCTBUU C KOTOPHIM 00y4YaroImuecs A0TKHbI
OCBOUTDH 3HAHMS U YMEHHUSI, 3HAUUMBbIE U1 (POpMHUPOBaHUS OOLIEH KYJIbTYpbl, OIPEIEISIONINE
MOBEJICHUE YEJIOBEKAa B OKPY’KAIOIIEH MPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOU
KU3HU M TpakTU4YecKoil nestenbHocTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUW 3aHUMAIOT
AJIEMEHTHI COJIEpPKaHMsI, KOTOpbIE CIy’KaT OCHOBOM sl (pOopMHpOBaHUS MPEACTABICHUA O
COBPEMEHHON €CTECTBEHHOHAYyYHON KapTMHE MHpa W LIEHHOCTHBIX OPHEHTALMSIX JIMYHOCTH,
CIOCOOCTBYIOIIMX I'yMaHU3AIMH OMOJIOTUYECKOTO 00pa3oBaHusI.

CTpyKTypupOBaHHE COJIEp)KaHUsl Y4eOHOro MaTepuaja B MporpaMme Mo OHOJIOTUHU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUI 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX
KUBOW IPUPOJIBI, O €€ YpPOBHEBOM OpraHM3allMM W 3BOJIIOIUU. B cooTBeTCTBMM € 3TUM B
CTPYKType yueOHOro npeamera «bruosiorus» BbIIECIEHBI CIEAYIOIINE CONepPKaTeIbHbIC JTUHUM:
«buonorus xak Hayka. MeTo/bl Hay4yHOro o3HaHUs Y, «KieTka kak Ouosoruyeckas cucreMay,
«Opranusm kak Ouosiornyeckas cucrema», «CucremMa 1 MHOrooOpasue OpraHM4eckoro MUpa,
«OBOJIONHMS )KMUBOU MPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp uszyuyenus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE - OBJIAJICHHE
0o0y4arolMMHUC 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHu3allid KUBBIX CHUCTEM
Pa3HOTOo paHra u NpuoOpeTeHue YMEHUN UCIIOIB30BATh ATU 3HAHUS U1 IPAMOTHBIX JCUCTBHIA B
OTHOIICHUH 0OBEKTOB KUBOW MPUPOJIBI M PEHICHUS] PA3TUYHBIX )KU3HEHHBIX POOIIEM.

JlocTrkeHue 1enu u3ydeHusi yueOHoro npenmera «buonorus» Ha 06a3oBOM ypoBHE
o0ecreynBaeTCs peleHueM CIeTyIONINX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHUCA CUCTEMbl 3HAHMH O OMOJOTMYECKUX TEOpHUsX, YUCHHSX,
3aKOHax, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWIIaX, CIYKAIlUX OCHOBOHU Hjsi (hOpMUPOBAHUS
NPEJICTABJICHUII O €CTECTBEHHO-HAy4YHON KapTHMHE MHUpPa, O METOJaX HAy4YHOro MO3HAHUS,
CTPOEHUU, MHOT000pa3ru M OCOOEHHOCTSX JXKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluu,
BBIJIAIONIUXCS] OTKPBITHSX U COBPEMEHHBIX HCCIIEOBAHUIX B OMOJIOTUH;

dbopMupoBanue y  0oOydarommxcs MO3HABATEIbHBIX, MHTEIJIEKTYaJIbHbBIX
U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce aHajiu3a JAHHBIX O MyTSX Pa3BUTUS B OMOJIOTHH
HAyYHBIX B3IJISJIOB, HMAEH M TOAXOJOB K HW3YYCHHIO J>KMBBIX CHCTEM pPa3HOTO YpPOBHSA
OpraHH3aIiiy;

CTaHOBJICHHE Yy oOywaromuxcs oOmmeil KyiabTyphl, (YHKIIMOHAIBHON T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHITH U OIICHUBATH SIBJICHUS OKPY>KAIOIIEro MUpPA KUBOM MPUPOJBI HA
OCHOBAaHUHU 3HAHWM U OMBITA, IOJYUYEHHBIX MTPU U3YYEHUH OUOJIOTUH;

dbopMmupoBanue y o0yyaronuuxcs yMEHUH WLTIOCTPUPOBATH 3HAUCHUE
OMOJIOTMYECKUX 3HAHUW B TPAKTHUYECKOW JEATEIHbHOCTH YETOBEKAa, Pa3BUTHH COBPEMEHHBIX
MEIUIIUHCKUX TEXHOJIOTUM M arpoOHOTEXHOJIOTHI;

BOCIHMTaHUE YOEXKICHHOCTH B BO3MOXKHOCTU IO3HAHMS YEJIOBEKOM >KUBOM MPUPOIH,
HEOO0XOANMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOMIOIEHHS STUUECKUX HOPM IPU IPOBEACHUHU



OMOJIOTMYECKUX UCCIIET0BAHUN;

OCO3HAaHHE IIEHHOCTH OMOJIOTMYECKHX 3HAHUM JJIsl MOBBIIIEHHUS YPOBHS IKOJIOTMYECKON
KyJbTYpBL, U1 (POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHMM M YMEHUM B MOBCETHEBHOM >KM3HU U1 OLEHKU
MOCJIEICTBUM CBOEH JAESITENbHOCTH IO OTHOLIEHHIO K OKpY’Kalllel cpene, cOOCTBEHHOMY
3JI0pOBBIO, 0OOCHOBAHHUE U COOMIOIEHHE Mep NMPOPUTAKTHKN 3a007I€BaHUM.

B cucreme cpennero obmero odpasoanus «buonorus», usyyaemas Ha 6a30BOM YpPOBHE,
ABJISIETCSI 00SI3aTEJIbHBIM YUEOHBIM MIPEIMETOM, BXOASIIMM B COCTaB IMPEAMETHOM oO0nacTu
«EcTecTBEHHO -Hay4YHbIE MTPEIMETHI.

OO6m1ee yncao YacoB, pEKOMEHI0BAHHBIX VISl H3y4eHUs Onosioruu, - 68 yacos: B 10 kiacce
- 34 gaca (1 gac B Henento), B 11 kiacce - 34 yaca (1 gac B Hezernto).



COJEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorust Kak Hayka
buonorus xak Hayka. CBs3p OMONOTMM C OOIIECTBEHHBIMHU, TEXHHUYECKUMU U JAPYTUMU
€CTEeCTBEHHBIMH Haykamu, (uinocouei, 3TUKOH, ICTETUKONW MU mpaBoMm. Ponb Ouomornu B
(¢hopMHUpOBaHUHU COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. Cuctema OMONIOrMYEeCKUX HayK.
MeTo/1bl TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIEPUMEHT, OIIMCaHue, U3MEPEHHUE,
KJaccuuKalus, MOJeIMpoBaHue, cTaTUCTUYeCcKasi 00paboTKa JaHHBIX).

Jemoncmpayuu:
Ilopmpemui: Y. lapsun, I'. Mennens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuk. Tadauyst
u cxemwl: «MeToIbl TO3HAHUS KUBOU MIPUPOIBDY.

Jlabopamopuvle u npakmuueckue padomol:
[Tpaktuyeckass padora Ne 1. «Vcmonp3oBaHHWE pa3MYHBIX METOJOB NPU H3YYCHUHU
OHMOJIOTHYECKUX OOBEKTOB).

Tema 2. 7KuBble CUCTEMbI M UX OPraHU3AUA

Kubie cuctemspl (OMOCHCTEMBI) Kak MpeaMeT u3yudeHusi Ouonoruu. OTiaudme >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OmocuUCTEM W WX pa3zHooOpaswe. YPOBHHM OpraHu3alud OHWOCHUCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIA, TKAaHEBbIM, OPraHU3MEHHBIM, MOMYJSUHUOHHO -BUIOBOW,
9KOCHUCTEMHBIN (OMOTeOIEHOTUYECKHI ), OMOChEpHBI.

Hemoncmpayuu:

Taonuuyvt u cxemvri: «OCHOBHBIE NPU3HAKU JKU3HU», «YPOBHHM OpraHU3ALUU KUBOU
IPUPOIBDY.

Oobopyooeanue: monens Mmonekyisl [JHK.

Tema 3. XuMHu4YeCKHii COCTAB U CTPOEHHE KJIETKH

XHUMHYECKUH COCTaB KJICTKH. XUMHYECKUE DIIEMEHTBI: MAaKPOAJIEMEHThI, MUKPO3JIEMCHTHI.
Bona u MuHepanbpHbIE BEleCTBa.

OyHKIUA BOJALI W MHUHEPAIBHBIX BEIIECTB B KieTke. lloanep:kaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIIOTHI - MOHOMEpHI OellkoB. HesameHnMbIe
W 3aMCHHMbIC aMHUHOKHCIIOTHI. AMHMHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpHl OE€IKOBOM
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETUYHAs W UYETBEPTUYHAS CTPYKTYypa). XUMHUYECKHE
cBoiicTBa OenkoB. bruonorndyeckne PyHKIIMN OEITKOB.

depmMeHTHl - Ouosiormueckue Karanuszatopbl. CTpoeHune (epMeHTa: aKTUBHBIA IEHTD,
cyoctparnas crneuuduaHocts. Kodepmentsl. Buramunbel. Otinuums  (QepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aToOpPOB.

VYrneBoapl: MOHOCaxapu bl (TIOK03a, pubo3a U Ie30KcHpru003a), nucaxapusl (caxaposa,



JaKTO03a) M MojJucaxapuabl (Kpaxmals, IJIMKOTeH, IelUIoio3a). buonormueckue QyHKIUU
YIJIEBOJIOB.

Jlunuapr:  Tpurnuuepuasl, Gochomunuael, crepounabl. ['mapopunbHO-TUAPOPOOHBIE
cBoiicTBa. buonornyeckue QpyHkuuu aunuaos. CpaBHEHUE YIJIEBOJOB, OEJIKOB U JIMIIHJIOB KaK
VMCTOYHUKOB JHEPIUH.

Hyxnennossie kucnotsl: JIHK 1 PHK. Hykneotuas! - MOHOMEPBI HyKJIEHHOBBIX KUCIIOT.
Crpoenne u gynkiun [IHK. Crpoenne um pynkumu PHK. Bunet PHK. AT®: crpoenue u
GbyHKUIUN.

[uronorusa - Hayka o kinerke. KinetouHas Teopus - mpumep B3aUMOACUCTBHA UACH U
(akTOB B HAyYHOM NO3HAHUHU. MeTOAbl U3yUYeHHUS KIIETKH.

Krnerka kak nenocrtHas xuBasi cucrtema. OOmye npu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
MeMOpana, moniekyisl JIHK kak renernueckuii anmapar, cucteMa CuHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHueckas U mnpokapuotuyeckas. OCOOEHHOCTH CTPOEHHS
MpoKapuoTHUecKkoil kineTku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapUOTHIECKOM KIETKH.
OcCHOBHbBIE OTJINYUS PACTUTEIHHON, KUBOTHON M TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK - KJIETOYHAs CTEHKA, TIMKOKAIMKC, WX (DYHKIIHH.
[Ina3maruyeckas memOpaHa, ee cBoiicTBa M ¢yHkuuM. lluTomnmasma U ee OpraHoOMIBbI.
OnnomemOpanHnble opranouas! kietku: JIIC, annapat ['oabmxu, au3ocomsl. [lonyaBTOHOMHBIE
OpraHoubl KIETKU: MUTOXOH/IPUH, TUIACTUJBL.
[Tpoucxoxxaenne MHUTOXOHApPUM M Iutactud. Buael mmactua. HememOpaHHbBIE OpraHouibl
KJIETKH: pUOOCOMBI, KII€TOUHBIM HEHTP, EHTPUOJIN, PECHUYKH, )KT'YTUKH. DyHKIIUN OpraHou10B
KJIETKU. BxiroueHns.

Snpo - perynsaTopHbIi LeHTp KieTku. CTpoeHue aapa: sepHas 000104Ka, KapuoIuia3ma,
XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BElIECTB B KIIETKE.

Hemoncmpayuu:

IHopmpemui: A. Jleenryk, P. I'yk, T. IlIsann, M. lllneitaen, P. Bupxos, k. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panknun, K.M. bap.

Juazpammur:  «PacripeieneHue XMMHUYECKHUX JJIEMEHTOB B HEXUBOW IPUPOIEY,
«PacnpesenieHre XUMHUECKUX 3JIEMEHTOB B KUBOW MPUPOJIEN.

Taonuuwt u cxemol: «Ileprognyeckas TabINUIIa XUMHUECCKUX JIEMEHTOBY,
«CTtpoeHue MoJeKyIbl BOJb, «bruocunTes Oenka», «CTpoeHne MoeKysbl 6enka», «CTpoeHue
dbepmentay, «HyxnennoBbie kucnotol. JIHK», «Ctpoenue monexkynsl AT®», «Crpoenue
YKapUOTHYECKON KIEeTKW», «CTpoeHue JKUBOTHOW KIETKW», «CTpOeHHe pacTUTENbHOU
KIIeTKn», «CTpOoeHHE MPOKApUOTHUECKOW KIeTKn», «CTpoeHHe siapa KIETKH», «YTJIEBOAbDY,
«JInmmaey.

Obopyoosanue:  CBETOBOW MUKPOCKOII, 000PYIOBaHUE ISl IPOBEICHUS
HAOIIO/ICHNN, W3MEPEHUM, DKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIbHBIX, XUBOTHBIX U
OaKTepUaIbHBIX KIETOK.

Jlabopamopusie u npakmuyeckue padoomul:
Jlaboparopuast pabora Ne 1. «M3ydyeHne KaTaMTUYECKOW aKTUBHOCTH (EPMEHTOB (Ha



MIpUMEPEe aMUIa3bl TN KaTaaas3bl)y.
Jlabopatopnast padota No 2. «M3yueHue CTpOEHUS KIETOK PACTEHUM, >KUBOTHBIX H
OakTepuii 1Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpErapaTax U UX OMUCAHUE).

Tema 4. ’KnzHenesiTeJbHOCTH KJIETKH

O6men BemiecTB, WIM MeTabonu3M. AccUMWISAUUS  (IJIACTUYECKUM O0OMeEH) U
JTUCCUMUJIISLINS (SHEPTETUUECKUN 0OMEH) - IBE CTOPOHBI €IMHOTO TMpoIlecca MeTadonuzma. Poib
3aKOHOB COXPAHEHHUSI BEIIECTB U SHEPTUH B TIOHUMAHUU METa00IM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpOodHBIA U TeTepoTpodHbd. Poias depmeHTOB B 00MEHE
BEILIECTB U NIPEBPAIICHUHN YHEPTUHU B KIICTKE.

®otocunte3. CperoBas u TemMHOBas a3l (orocuHTe3a. Peaknuu QortocunTesa.
OddexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHHE (DOTOCUHTE3A ISl )KU3HU Ha 3emuie. BriusHue yciaoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €70 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMOCHHTE3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS KU3HU Ha
3emue.

DOHepreTuyecknii OoOMEH B  KJIeTKe. PacmieruieHwe  BeIeCTB, BBIJACICHHUE U
aKKyMYJIUPOBaHUE SHEPTUU B KJIETKE. DTarbl SHepreTuyeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucmopogHoe OKHUCJIEHUE, WM KJIeTouHoe JbixaHue. OKUCITUTEThHOE
dhochopumrpoBanne. IHPEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

Peakiiun matpuyHoro cuHTe3a. I'enermueckas wuHbopmarus u JIHK. Peamuzamus
reHeTudeckord mHpopMmanuu B KieTke. [ eHETHUEeCKUH KOJ M €ro CBOMCTBA. TpaHCKpUTIIUS -
maTpuuHblii cuate3 PHK. Tpancnsauus - Ouocunte3 6enka. Jransl TpaHcasauuud. Koauposanue
aMUHOKHUCIIOT. Ponb pubocom B OnocuHTE3e Oemnka.

Hexnerounsie popMmsbl sxu3HU - BUpYChl. McTopus oTkpeitus Bupycos (.M. UBanoBckwii).
Oco0OeHHOCTH CTPOCHMSI U KU3HEHHBIM LMK BUpycoB. bakrepmodaru. bonesnu pacteHuit,
KUBOTHBIX M U€JOBEKa, BhI3bIBaEMbIE BUpycaMu. Bupyc ummyHoaedunura yenoseka (BUY) -
Bo30ynutens CIIWla. OOpaTHasi TpaHCKpUIILMA, peBepra3za M HHTerpasza. llpodunaktuka
pacnpoCTpaHEeHUsI BUPYCHBIX 3a00JIeBaHUM.

Hemoncmpayuu:

Iopmpemwni: H.K. Konbnos, J[.11. UBanosckuii, K.A. Tumupsizes.

Tabauuywvt u cxemol: «Tunsl urasusy, «Metadonu3m», « MUTOXOHAPHUSY,
«OHepreTudeckuii 0oMen», «Xmnopornacty, «Porocuntes», «Crpoenue JJHK», «Ctpoenue u
byHKIIMOHMpOBaHWE TeHa», «Cunre3 Oenkay, «l'eHermueckuit kom», «Bupycs»,
«bakrepnodarn», «Ctpoenue u ku3HeHHbi 1ukin Bupyca CIIMJla, Oakrepuodaray,
«Pernmukanms JIHK».

Oobopyoosanue:  Mopenu-anmnkanuu «Y asoenue JJHK u tpanckpunmus»,
«buocunres 6enka», «CTpoeHUE KIESTKH», MOJeNb CTPYKTyphl JTHK.

Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB
Krnerounslii 1ukn, wiM >KU3HEHHBIH 1UKI KiaeTku. MHTepdaza m mutos. Ilporeccsr,
npoTekatomue B uHTEepdase. Perumkammsa - peaknus matpuynoro cunte3a JIHK. Crtpoenme



XpOMOCOM. XPOMOCOMHBIM HA0Op - KapuOTHUIl. JMIUIOMIHBIA W TalIOMAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. [{uTonornyeckre OCHOBBI PAa3MHOKEHUS M UHAUBUAYATBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue knetku - Muto3. Ctagun Mmuto3a. [Ipoiiecchbl, MpoUCXoIsIie Ha pa3HbIX CTAIHUIX
MHTO3a. bruonornueckuii CMbICI MUTO3A.

[Iporpammupyemasi rulenb KIETKH - arnonTo3.

@opMBl  pa3MHOXKEHHSI OpraHu3MoB: Oecroyioe H  mosnoBoe. Buapl  Oecrosioro
Pa3MHOXKEHHUSI: IeJICHUE HAaABOE, TOYKOBAHHUE OJIHO - ¥ MHOTOKJIETOUYHBIX,
cropoo0pa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VIcKycCTBEeHHOE KIIOHMPOBAHUE OPraHU3MOB,
€ro 3Ha4CHUE IS CEJICKIUU.

[TonoBoe pa3MHOMXKEHUE, €r0 OTIANYUS OT OECIOJIOTO.

Meito3. Cragum menosa. IIpomeccel, npoucxomsume Ha craausx menosa. [loBeneHue
XpoMocoM B Meno3e. KpoccuHrosep. bruosornueckuii CMbICI U 3HaUEHUE MEN03a.

["amertorenes - mpouecc oOpa3zoBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [los0BBIE *Kene3bl:
CEMEHHUKU U sMYHUKH. OOpa3oBaHHe M Pa3BUTHE TOJOBBIX KJIETOK - raMeT (CrepmMaTo30u],
gillleKyeTka) - chepMaroreHe3 W ooreHe3. (OcoOEGHHOCTH CTPOEHHUs SIHMIEKIETOK U
cnepmaTo3ouaoB. OmnogorBopenue. Ilaprenorenes.

NunuBuayansHoe pas3BuTHE (OHTOTeHE3). DMOpPHOHAIBbHOE pa3BUTHE (IMOpPHOTEHE3).
Orarnbl SMOPUOHANBHOTO PA3BUTHS y TMO3BOHOYHBIX >KMBOTHBIX: JAPOOJIEHHE, TacTpyJIsius,
opra"orenes. [loctamOpruoHaibHOE pa3BuTHE. THUIBI MOCTIMOPHOHATIBLHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JTMYMHOYHOE). BrusiHue cpenpl Ha pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOKJECHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU, CTAaIUN
pa3BUTHA.

Hemoncmpayuu:

Taonuuwt u cxemol: «@DOopMBI Pa3MHOKEHHSI OPraHU3MOBY, «/[BOMHOE
OIUIOJIOTBOPEHME Y IIBETKOBBIX PACTCHUIN», «BereraTuBHOE pa3MHOKEHHE pacTEHU, «Jlenenue
KJIeTKu OakTepuit», «CTpOEHHE MOJIOBBIX KIETOK», «CTpPOCHHE XpOMOCOMBI», «KiIeTouHbII
uuk, «Pemmmkamus JIHK», «Mwutos», «Meio3», «lIpssMmoe u HemnpsiMoe pa3BUTHEY,
«["ameToreHe3 y MIICKONUTAONINX U YeTI0OBEeKa», «OCHOBHBIE CTaJIUM OHTOTCHE3a».

Oobopyoosanue: MHUKPOCKOII, MUKpoTipemnapaThl «CrepMaTo30u/Ibl
MJICKOTIUTAIOIIEr0», «SIHMIEKIIeTKa MIEKONUTarmero», «KapuokuHe3 B KIETKax KOpellka
JyKa», MarHATHas: MOJIeb-anuInkamus «Jlemnenne kinetkm», monaens JIHK, Mogens meradaszHoit
XPOMOCOMBI.

Jlabopamopusvie u npakmuyeckue padomul:

JlaGopaTopras pabora Ne 3. «HaGmroneHrne MuTo3a B KJIeTKaX KOHYMKA KOpEITka JIyka Ha
FOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaToprast pabora Ne 4. «M3yueHue CTpPOCHHS IIOJOBBIX KIETOK Ha TOTOBBIX
MHKPOIIPENApaTAX).



Tema 6. HacsieiCTBEHHOCTh U K3MEHYUBOCTH OPraHM3MOB

[Ipenmer u 3amaum reHetuku. HVcTopust pa3BUTHS TE€HETUKU. Poib wHTONIOrMH M
SMOPHUOJIOTHH B CTAHOBJICHUU T€HETUKU. BKiaa poccuiickux u 3apyOeKHBIX YUEHBIX B Pa3BUTHE
T€HETUKU. MeTo/bl TeHEeTUKH (TUOPUAOJOTHUECKUHN, IUTOTCHETUUYECKUH, MOJICKYJISIPHO-
reHeTudyeckuii). OCHOBHbBIEC TEHETHUYECKUE MOHATHS. | eHeTHYecKkasi CAMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpEIIMBAHUMN.

3aKOHOMEPHOCTH  HACJEJOBAaHMWS  MPU3HAKOB, YycCTaHOBJIeHHbIe [. Mengenem.
MonoruOpuaHoe CKpenBanue. 3akoH eIuHoo0pasusi THOPUAOB EepBOTO okosieHus. [IpaBuio
JOMUHUPOBAaHUS. 3aKOH pACIICIUICHWs MpU3HAKOB. [mmore3a umcrtorsl ramer. llomHoe wu
HETMOJIHOE JIOMUHUPOBAHHUE.

JluruOpuaHoe CKpeluBaHuEe. 3aKOH HE3aBUCUMOTO  HACIEIOBAaHUS  IPHU3HAKOB.
[{utoreHeTnyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIMBAHUS. AHATU3UPYIOIIEE CKPEIIMBAHUE.
Hcnonp3oBanue aHATU3UPYIONIETO CKPEIIUBAHUS JIJISl OMPEICTICHUSI TEHOTUIIA OCOOH.

CuenneHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana no cuemnjieHHOMY
HaclieIoBaHUIO TeHOB. HapyllieHue cuenyieHus reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.
XpoMOCOMHasi TEOpHUsl HACIEACTBEHHOCTH. | eHeTuueCcKrue KapThl.

I'enernka nosa. XpoMOCOMHOE OMNpeAesieHre Mojia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble M rereporaMmeTHble OpraHu3Mbl. HacinemoBaHnue NpU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

N3MeHunBOCTh. BUIbl ”3BMEHYMBOCTH: HEHACIIECTBEHHAS M HACcJIeACTBeHHAs. Poib cpebl
B HEHACJICJICTBCHHOW HW3MEHUYMBOCTH. XapaKTEPUCTUKA MOIU(DHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonssiil psin 1 BapuauronHasi kpuBasi. Hopma peakuuun npusnaka. KonndecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKK M MX HOpMa peakiiuu. CBoricTBa MOIM(DUKAIIMOHHONH W3MEHYHBOCTH.

HacnencrBeHHas, Wiy T€HOTHIIMYECKAs, K3MEHUMBOCTh. KOMOMHATHBHAS M3MEHUYHBOCTD.
Meiio3 W TIOJIOBOM MpOIECC - OCHOBAa KOMOWHATHMBHOM M3MEHYMBOCTH. MyTallMoOHHAas
U3MEHYMBOCTh. Kiaccudukanms MyTanmii: TeHHBIE, XpOMOCOMHBIC, TeHOMHBIe. YacTtoTra U
NpUYHHBI MyTaluid. MyTareHasie (pakTopbl. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHOMN
n3meHunBoctu H.M. BaBuioga.

BuesnepHas HacneICTBEHHOCTh U U3MEHUHUBOCTD.

I'eneruka dyenoBeka. Kapuorun denmoBexka. OCHOBHBIE METOAbl T'E€HETHKU YEIOBEKa:
TeHEaJIOTHIECKUM, OJTM3HEIOBBIN, IUTONCHETHIECKUA, OMOXMMUYICCKUM, MOJIEKYIISPHO -
reHetndeckuii. COBpeMEHHOE OIpeIeSICHHE TeHOTHIIA: MTOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHME, B TOM uKciie ¢ momoinbio [T1[P-ananu3a. HacneactseHubie
3a00JIeBaHUs YEIOBEKa: TeHHBIC 00JIC3HH, OOJIC3HH ¢ HACIIEACTBEHHOM MPeIpacoioKeHHOCTBIO,
XpoMocoMHBIe Oose3Hn. ComaTHYeCKHe W TeHepaTHBHbIE MyTamuu. CTBOJIOBBIC KIIETKHU.
[TpuHIHITB! 310pOBOTO 00pa3a KU3HU, JHATHOCTHKH, MPOMHUIAKTHKHA U JICUSHHUS TCHETHYCCKHUX
Oone3Heil. MenuKo-reHeTUUeCcKoe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE MEIWIIMHCKOW TE€HETHKU B
MPEAOTBPAIICHUH | JICUSHUH I'eHeTHYSCKHUX 3a00JIeBaHUI YeI0oBEKa.

Hemoncmpayuu:
Ilopmpemuwi: I'. Menpnens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodees-
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Pecosckuii, H.1. BaBuios.

Tabauywvt u cxemot: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAs OCHOBAY,
«3aKOH pACIICIUICHUS] W €ro LUTOTC€HETHYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«Jlurubpunnoe ckpemuBanue», «lluTomornueckue OCHOBBI JTUTHOPHUIHOTO CKPEIIUBAHUS,
«Meios», «B3anmoaeicTBre alIeIbHBIX TEHOBY, «I eHeTHnYecKre KapThl paCTEHNN, )KUBOTHBIX
U yernoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CIEIJICHHOTO C TOJIOMY,
«KapuoTunel uyenoBeka W KUBOTHBIX», «Buasl wusmeHumBOCTH», «MoaudukarmoHHas
W3MEHUYUBOCThY, «HacnenoBanue pesyc - pakropa», «I'eHeTHKa rpynm KpoBu», « MyTaloHHas
U3MEHYUBOCTHY.

Oobopyoosanue: MOJIeNTU-aNTIUKaIuu « MOHOTHOPUAHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanue», «JuruOpugHoe ckpenmBanuey, «llepekpect xpomocomy,
MHUKPOCKOTI ¥ MUKpompenapar «Jlpo3oduna» (Hopma, MmyTauuu (GOpMbl KPbUILEB U OKPACKHU
Tena), repoapuii «['opox moceBHOIM».

Jlabopamopuwvie u npakmuueckue padomul:

JlaGopaTtopnas padota Ne 5. «3yuenue pe3yabTaToB MOHOTHOPHTHOTO
1 TUTHOPUHOTO CKPEIIMBaHUsS y AP030(UITbI HAa TOTOBBIX MUKPOIIPETapaTax.

Jlabopatopnast padota Ne 6. «3yuenne MOaU(PUKAMOHHOW U3MEHYHUBOCTH, TIOCTPOCHUE
BapHallMOHHOTO Psifia U BapUAIlMOHHOW KPUBOW.

Jlabopatopnast pabora Ne 7. «Ananmu3z wMyTtanuid y Jpo3oduiabl Ha TOTOBBIX
MUKpoIpenaparax.

[Ipaktuyeckas padora Ne 2. «CocTaBieHle U aHAIU3 POAOCIOBHBIX UEIOBEKAY.

Tema 7. Cenexuusi oprann3mon. OCHOBbI O0MOTEXHOJIOTHH

Cenekiusl Kak HayKa U Ipolecc. 3apoKJIeHuEe CeleKUnu U goMectukanus. Yuenue H.H.
BaBuioBa o I1eHTpax NPOUCXOXKACHUS M MHOTooOpasus KyJIbTypHBIX pacTeHuil. LleHTpsI
IPOUCXOXKICHUS JOMAIIHUX )KUBOTHBIX. COpT, OPOJIa, HITAMM.

CoBpemMeHHBIE METOJIbI CENEeKIIMU. MacCOBBIf U UHIUBUIYANBHBIN OTOOPHI B CEIEKIIUU
pacTeHuil u kuBOTHBIX. OlIeHKa dKCcTephepa. BIM3KopoCTBEHHOE CKpEIIMBAaHUE - UHOPUIMHT.
UYucras muaus. CKpenyBaHue YUCThIX TUHUM. [ 'eTepo3uc, niu rudpunnas cuna. HepoactsenHoe
cKkpemmuBaHue - ayTopuaunr. OthaneHHas rubpuausanus U ee ycnexu. MckyccTBeHHBIN
MyTareHe3 M MOJyYEeHHE MOJIUIUIOUIIOB. JIOCTHMXKEHUS CEeNeKUUH PACTEHUMN, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOJCTBA. I e€HHas WHXKEHEepHs. JTamlbl CO3JaHUs
pexombunantHoit JIHK wu Tpancrennwsix opranuzmoB. Kiertounas wumkenepus. Kiierounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3sMHOXKEHHE pacTeHui. KiloHnpoBaHue BBICOKONIPOYKTHBHBIX
CEIbCKOXO035MCTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKHE

u strdeckue npobaemsl. [MO - reHeTHueckr MOAU(PUITMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:
Iopmpemwui: HW. BaBunos, 1.B. Muuypus, I'.Jl. Kapneuenko, M.®. lBanos. Taoauuywt
u cxemwl: xapra «L{eHTpbl MPOUCXOXKAECHUS U MHOTOO0OPa3Hsl KyJIbTYPHBIX PACTEHUI,
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«ITopoabl JoMalTHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHU», « OTaaneHHas
rubpuauzanusy», «Paboter akagemuka M.®. BanoBay, «llonmummonaus», « O0bEKTHI
O6noTexHonoruny, «KiaeTounsle KyJabTyphl U KIOHUPOBAHUEY,
«KoHcTpyrpoBaHue U EPEHOC T€HOB, XPOMOCOM.

Obopyoosanue: MyJsKUA TIJIOJI0OB U KOPHEIUTONOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pacteHuii, repbapuii «CenbCKOX03sIICTBEHHBIC PACTEHUS.

Jlabopamopuusie u npakmuueckue padoomoi:

Oxckypcusi «OCHOBHBIE METOJbI M JIOCTHIXKEHUS CEJICKIIMA PACTEHUM W >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, MJIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIN YYaCTOK, B TEIUIMYHOE
XO035IICTBO, TaOOPATOPHUIO arpOYHHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC
1 yac B Henemto, Bcero 34 yaca, M3 HUX 2 4aca - pe3epBHOE BpEMSI.

Tema 1. DBoIOMOHHASE OMOJIOTHSI

[Ipennocelnky BO3HUKHOBEHHS 3BOJIIOLIMOHHOW TEOPUHU. OBOJIOLMOHHAS TEOpUA U €€
MecTo B Ouonorun. BiusHre 3BONIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U JPYTHUX HAYK.

CunerenbcTBa sBoonnu. [laneonronoruueckue: MOCIIE0BATENLHOCTD
NOSIBJICHWs]  BUJIOB B MaJCOHTOJOTMYECKOW  JIETONUCH,  MepexoiHble  (OpPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢payH u Qiop MaTepuKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJICTBA M pa3inyusi SMOPHUOHOB Pa3HbIX BUJIOB
MIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
pyJIMMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX ITyTEH y BCEX OpPraHU3MOB.

OpomonuonHass teopus Y. JlapBunHa. Ilpennochuiki BO3HUKHOBEHHS JapBUHU3MA.
JIBMKylMe CWJIbl 3BOJIOUMK BHJIOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOXKEHUE TIpU
OTPaHMYEHHOCTH PECypCOB, HeEoIpejesieHHas W3MEHUHMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

CunTtetndeckas Teopus sBoitonun (CTD) u ee OCHOBHBIC MOTOKEHHUSI.

MukposBomtouus. [lonmynsuns kak eIMHHIA BUJA U IBOJIIOLHUU.

JIBuxytue cuibl ((pakToOpbl) SBOJIOIUU BUIOB B Mpupojie. MyTallMOHHBINA Tpoliecc U
KOMOHMHATHBHAs WM3MEHUMBOCTH. [lomynsinoHHble BOJHBI M Jpeiid reHoB. M3omsauusa wu
MUTpaIusl.

EctecTBennsbiii oT60p - HampaBisoomui (aktop sBodOIUU. DOPMBI E€CTECTBEHHOTO
orbopa.

[Tpucnoco61eHHOCTh OPTaHU3MOB KaK Pe3yJibTat dBONIONUH. [IpuMepsl mpucnocobneHuit
y OpraHu3MoB. ApoMop(O3bl U UANOATATITAINH.

Bun u BumooOpazoBanue. Kpurtepunm Buma. OcHoBHble (OpMBI BHI000pAa30BaHUS:
reorpapuueckoe, 3K0JIOTHYECKOE.

MaxkposBomtorus. GopMbl 3BofONUU: (PUIIETUYECKAs, JUBEPreHTHAsl, KOHBEPTCHTHAs,
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napauienbHas. HeoOpaTuMOCTh 3BOJIOLNH.
[Ipoucxoxaenue  OT  HeECHEUUATU3UPOBAHHBIX  mpeAkoB.  [Iporpeccupyromias
crienManu3anus. AJanTuBHAs paualius.

Hemoncmpayuu:

Hopmpemui: K. Jlunnen, X.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap, 3.
I'exkkxens, @. Mromnep, A.H. Cesepiios.

Taonuuet u cxemwvi: «PasBurHe OpraHnYeckoro Mupa Ha 3emie», «3apOJbllIN
MO3BOHOYHBIX JKHBOTHBIX», «ApxeonTepukc», «Dopmbl OOpsOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHbIll  0TOOP», «MHOrooOpa3ue copToB pacteHui», «MnHorooOpazue mOPO.I
KUBOTHBIXY, «[Tomymsiamy, «MyTanuoHHas M3MEHUYUBOCTHY, «ApoMopdo3b1»,
«Mmunoanantanun», «OO0mmas nereHepamus», «Jpmwxkyiue cuibl 3Bodonun», «Kapra- cxema
Mapuipyta nytemectsus Y. [lapsunay, «bopsba 3a cymiectBoBanue», «IIpucnocobieHHOCTD
opranu3mMoBy, «I'eorpaduyeckoe BUI000pa3oBaHNuEe», « IKOJIOTHUECKOe BU000pa30BAHUEY.

Oobopyoosanue: KOMICKIINUSI HACEKOMBIX C PA3JIMYHBIMU TUTIAMU OKPACKU, HA0OP TUIOIOB U
ceMstH, KoyuteKius «[IpuMepsI 3alUTHBIX TPUCIIOCOOICHUH Y )KUBOTHBIX», MOeNh « OCHOBHBIC
HaIpaBJICHUsI 3BOJIOLUNY, 00beMHas Mozelb «CTpoeHue TOJI0BHOIO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, KoJuleKiusi «@DOpMbl COXPAaHHOCTH MCKOMAeMbIX
KHUBOTHBIX ¥ PAaCTCHHIT», MOAETh anmunkanus «llepekpecT XpoMocoM», BIIaXKHBIE TpenapaThl
«Pa3Butue Hacexkomoro», «Pa3BuTue marymkw», Mukpomnpenapatr «/lpozoduna» (HOpMma,
MyTaluu (POpMbI KPBUTLEB U OKPACKHU Tea).

Jlabopamopusvie u npakmuyeckue pabomul:

Jlabopartopnast pabota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(}OIOrHIecKOMY
KPUTEPHUIO».

Jlaboparopuast pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE M pa3BUTHE )KU3HU HA 3emJie

JloHayuyHbI€ MPEJICTABICHUS O 3apOXKIACHUU >XKU3HU. HayuHble rumoTe3sl BOSHUKHOBEHUS
KU3HU Ha 3emJiie: aOuoreHe3 M MaHcHepMus. XUMHUYEcKas SBONIONUS. AOHOT€HHBIH CHUHTE3
OpPraHMYECKHX BEIIECTB W3 HEOPraHWYECKHX. OKCIEPUMEHTAIbHOE TMOJTBEPKICHUE
XUMUYECKO 3Boouu. HadaneHbIe 3Tamnbl Onosorudeckoit spostonun. [ unore3za PHK -mupa.

dopmupoBaHre MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE NMPOTOKJIETKU. [lepBrie kneTku u ux sBoitouus. PopMUPOBAHHE OCHOBHBIX
TPYIII )KUBBIX OPTraHU3MOB.

PaszButue xu3nu Ha 3emiie 1o spam u nepuojaam. Karapxeit. Apxeiickas u npoTepo3onckas
apsl. [Taneo3oiickas spa u ee Iepuoabl: KEMOPUNCKHI, OPJIOBUKCKUIA, CHITYPUICKH, J€BOHCKUA,
KaMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so030licKast 3pa U €€ NepUObl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3oiickas 3pa u ee nepuo/ipl: MajJeoreHOBbI, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.

XapakTepucThKa KiIUMaTa M IeoJIOTMYecKuX MpoieccoB. OCHOBHBIE ATambl 3BOJIIOIUU
PACTUTENBHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd W KHUBOTHBIX. llosBrenue,
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paciBeT U BBIMUpPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYECcKOro MHpa Kak oTpaxxeHue 3BOIoUUuU. OCHOBHBIE CHCTEMAaTUYECKUE
IpyIIbl OPraHU3MOB.

OBoJrouuMs 4YeloBeKa. AHTPOINOJIOTMs Kak Hayka. Pa3BuTue mnpenacrtaBieHHil o
MIPOUCXOKICHUH YesioBeka. MeToabl u3yueHus: anTpornorenesa. CxoAcTBa U pa3inuyus 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHNE YETTOBEKA.

JBuxymue cunbl (pakTopbl) aHTpomoreHesa. HaciencTBeHHas W3MEHUMBOCTh U
ecTecTBEHHBIH 0TOOp. O0IEecTBEeHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYAUM Tpya, MBILIJICHHE,
pedb.

OcCHOBHBIE CTaJUU W BETBU HBOJIOLMU YEJIOBEKAa: aBCTPAIONUTEKH, YenoBeK yMenbli,
Yenosek mnpsaMoxonsamui, YenmoBek HeaHAepTalnbckuid, YenoBek pasymublid. Haxoaxu
HCKOIAEMBbIX OCTATKOB, BPEMsI CYLIECTBOBaHMsI, 00JIACTh paclpOCTpaHeHUs, 00bEM TOJIOBHOIO
Mo3ra, 00pa3 KU3HU, OPYIUSL.

Uenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BPONEOUIHAS (€Bpa3uiickas), HETpo-
aBcTpaJlouiHas  (dKBAaTOpHalibHAasl), MOHTOJOUHAS  (a3MaTCKO-aMepuKaHcKas). UepTsl
MPUCTIOCOOJIEHHOCTH TPEJICTABUTENICH YENIOBEYECKUX pac K YCIOBUSAM CYLIECTBOBAHMS.
EnuncrBO yenoseueckux pac. Kputuka pacusma.

Hemoncmpayuu:
IHopmpemui: ®©. Penu, JI. [Tactep, A.W. Onapun, C. Mwuiep, I'. FOpu, Y. JlapBuH.
Taonuuwt u cxemot: «Bo3nukHoBeHue CoaHEUHOM cUCTEMBIY, «Pa3BuTHE OpraHNYECcKOro
mupa», «PacturenbHas KJIeTKa», « KuBoTHas KJIETKa,
«IIpokapuornueckas kierka», «CoBpeMEHHasi CUCTEMa OpPraHMYECKoro mMupay», «CpaBHEHUE
aHATOMHUYECKUX YEpPT CTPOCHHUS YEJIOBEKa M YeJIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MecTa
NaJICOHTOJOTUYECKUX HAaxOJOK IPEJKOB COBPEMEHHOIO 4YelIOBEKa», «JlpeBHeilline oany,
«lpeBnue moan», «IlepBbie coOBpeMEHHBIE JIOAN», «HemoBeuecKre pach».

Obopyoosanue: wmynsxu «lIpoucxoxaenne dYenoBeka» (OIOCTBI aBCTPAJONHTEKA,
NUTEKAHTPOIIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICTKU WM M300paKeHUs KaMEHHBIX OpYyIUil
NEpBOOBITHOTO YelloBeKa (KaMHHU-YOMIephl, pyousa, ckpebia), reoXpoHoJornueckasi Tadnuia,
KoJuteKus «PopMbl COXPaHHOCTH UCKOTIAEMBbIX JKUBOTHBIX U PACTEHUI».

Jlabopamopusvie u npakmuyeckue padomul:

[Tpaktuyeckas pabora Ne 1. «3ydeHne UCKOMaeMbIX OCTAaTKOB PACTEHUN M )KHUBOTHBIX B
KOJUJIEKIUSX ).

DKcKypcusi «IBOJIOLNS OPTraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO -HAYUYHBII WIIN
KpaeBeIueCKui My3ei).

Tema 3. OpranusmMsbl 1 OKpYKalIIAs cpeaa

DKkonorusg Kak Hayka. 3agaud W pas3lenbl 3KOJIOTMH. METoasl HKOJOTHYECKUX
UCCIIEZIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOIO YEJIOBEKa.

Cpenpl 0OuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO -BO3/yIlIHAs, [IOYBEHHA,
BHYTPHUOPTraHU3MEHHasl.

Okonornyeckue (akropel. Knaccupukanms skomornyeckux (akTopoB: aOHMOTHYECKUE,
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OMOTHYECKUE U aHTPONOreHHbIE. JlefCTBUE IKOJOTHUECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue  (akToOpbl:  CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPUOAU3M.
[IpucnocobneHust opraHu3MOB K JIEHCTBUIO a0MOTHYECKHUX (pakTOpoB. bruosornyeckue puTMsl.

buotnyeckue Qaxtopel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBUN: KOHKYpPEHLHS,
XUIIHAYECTBO, CUMOMO3 U ero (opmsl. [lapazutusm, koonepauus, MyTyain3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HAXJICOHMYECTBO). AMEHCANW3M, HEUTpalu3M. 3HaUYCHHE OMOTHYECKUX
B3aMMO/JICHCTBUM I CYIIECTBOBAHMS OPraHU3MOB B MPUPOIHBIX COOOIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU monyiauud. OCHOBHbIE TOKAa3aTeNH MOIMYJISLHMH:
YHUCJIEHHOCTb, IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, NPUPOCT, MUTpanus. JuHamuka
YUCJIEHHOCTH MOMYJIALNU U €€ PeryJIsiusl.

Hemoncmpayuu:

Hopmpemuir: A. I'ym6onbar, K.®. Pynbe, D. ['ekkensb.

Tabauywt u cxemwr: xapta «IIpupoausie 30061 3eminn», «Cpelibl 0OOUTaHHS OPTaHU3MOBY,
«Dotonepuonuzm», «llomynsuu», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJALUN
uHpy30pun-Tyhenbkny, «llumiesplie nenmy.

Jlabopamopusie u npakmuueckue padomol:
JlabopaTtopnas pabota Ne 3. «Mopdomornueckue 0COOEHHOCTH pacTEHUN

U3 Pa3HBIX MECT OOUTAHUS.
JIaGopatopnas pabota Ne 4. «BnusitHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIeycay.
[TpakTrueckas padora Ne 2. «[loacueT MIIOTHOCTH MOMYJISIIIANA Pa3HBIX BUJIOB PACTCHUI.

Tema 4. Coo0uiecTBa ¥ IKOJIOrHYECKHE CHCTEMBbI

Coo0r1ecTBO Opranu3MoB - 6uoreHo3. CTpyKTypsl OHOLIeHO3a: BUJIOBAA,
IpOCTpPaHCTBEHHAs!, Tpopuueckas (muieBas). Buapi-nomuHantsl. CBsi3u B OMOLIEHO3E.

DKoJjoruyeckue cucrembl (dkocuctemsbl). [loHsTHE 00 3KOCHCTEME UM OHMOreolEeHO3e.
OyYHKIIMOHATPHBIE KOMIIOHEHTBl SKOCHUCTEMBI: TPOMYIEHTHl, KOHCYMEHTBI, PpPEIYyILICHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPruu B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHH
skocucTembl. [lumieBble menu U ceTd. OCHOBHBIE TOKa3aTENM SKOCUCTEMBIL: Ouomacca,
IPOAYKIHS. DKOJIOTHUECKHE TUPAMUJIBL: IPOIYKIIMH, YUCICHHOCTH, OMOMACCHI.
CBolicTBa 9KOCUCTEM: YCTOWYHBOCTD, CAMOpEryJsiius, pasButue. Cykieccus.

[IpuponHble 3KOCUCTEMBI. DKOCHUCTEMBI O3€p M PEK. DKOCUCTEMa XBOWHOrO WIIH
[IUPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YpOo3KkocucTeMbl. buomornueckoe u
XO3SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak (axrop ycroitunBoct dkocucteM. CoxpaHeHHe OHOIOTUYECKOTO
paszHooOpa3us Ha 3emIe.

Yuenne B.U. Bepuazckoro o 6uochepe. ['panutisi, coctas u cTpykTypa onochepst. XKupoe
BemectBO M ero ¢ynkuun. OcobeHHOCTH Onocepbl Kak riI00anbHOW IKOCHUCTEMBI.
JlunaMuuyeckoe paBHOBECHE U 0OpaTHas CBs3b B Omocdepe.

KpyroBopoTsl BemecTB M OMOreOXMMHUYECKHE LUKIBI AJIEMEHTOB (yIJIepoja, a3oTa).
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3oHanbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIH.

UenoseuecTBo B Onochepe 3eMiau. AHTPONIOTeHHbIE U3MEHEeHUs B Ouocdepe. [ modanbHbIe
9KOJIOTMYECKHE MPOOIEMBI.

CocymiecTBoBaHUE MPUPOBI U YenoBedecTBa. CoxpaHeHue OMopazHooOpasus Kak OCHOBA
ycToHunBOCTH Ouocdepbl. OCHOBA PallMOHATBFHOTO YIPABICHUS MTPUPOTHBIMU PECYPCaMU U X
ucnoiib3oBaHue. JJocTrkeHns GMOJOTUU U OXpaHa MPUPOIbI.

Jemoncmpayuu:

Hopmpemui: A.J]l. Tenciu, B.H. Cykaue, B.1. Bepnanckuid.

Taonuust u cxemor: «IIumessie nenn», «buonenos: cocrtas u crpykrypa», «lIpuponnsie
cooOmiectBay, «llemn nuranusy, «OKonorudeckas nupamuaa», «buochepa U YenoBeK»,
«9KocUCcTeMa IIUPOKOJIUCTBEHHOTO Jiecay, «IDKOCHCTeMa XBOWHOro Jjeca», «buoieHos
BojoeMay, «ArporeHo3», «l[IpuMepHble aHTPONOTEHHBIC BO3JICUCTBUS HA MPUPOAY,
«BaxxHele WCTOYHMKU 3arpsi3HEHUs BO3JyXa M TPYHTOBBIX BOJ», «llouBa - BakHeumias
cocTaBJstomas onochepsn», «PakTOpsI Aerpagaluu mouBy, «[lapaukosiii a¢dexT», «DakTopbl
PaIMOaKTUBHOTO 3arpsi3HeHus: ouochepr», «Oo1as cTpykTypa ouocheps», «Pacnpoctpanenue
XKU3HH B Omocdepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepoaa B Guocdepe»,
«KpyroBopot azoTta B mpUpoae».

Oobopyoosanue: MoieNb-anTuuKaIus « Tunuaaeie OUOIEHO3b», TepOapuit
«Pacturenbupie  cooOmiecTBa», kojuiekiuu — «buonenos», «BpemuTenu — BakHEHUIIUX
CEJIbCKOXO3UCTBEHHBIX  KYJIbTYyp», TepOapuu W KOJJIEKIMU PACTEHUH U IKUBOTHBIX,
PUHAJIeKAIUE K Pa3HBIM SKOJOTHYECKUM IpyIinaM oaHoro Buaa, Kpacuas kaura Poccuiickoit
Deneparu, 300pakeHUs OXPaHIEMbIX BUJIOB PACTCHUN U KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI ITO
BUOJIOI'MU HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO ycraHaBnuBawTCs TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
00y4JaronuMucs MPOrpaMM CpeTHEro 0011ero 00pa30BaHUs: IMYHOCTHBIM, METAITPEAMETHBIM U
MPEIMETHBIM.

JJUUYHOCTHBIE PE3YJIbTATbBI

B cTpykType NMYHOCTHBIX PE3YJIbTATOB OCBOCHUS NpeAMeTa «bHOJOTHS» BBIICICHBI
CIIEYIOIIME COCTABJISIOUIME: OCO3HAHWE OOYYaIOIIMMHCS POCCHUMCKOW  IpaskIaHCKOMN
WJICHTUYHOCTU - TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEICHUIO,
HaJau4Yue MOTHBAlUM K OOy4YeHHIO OWOJIOTHHU, IEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKICHHUI JIMYHOCTU HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKUX TPATUIIUNA Pa3BUTHS
OMOJIOTUYECKOTO 3HaHMs, TOTOBHOCTh M CHOCOOHOCTH OOYYarolIuxcsi PyKOBOJCTBOBATHCS B
CBOEUM JESATENbHOCTH IIEHHOCTHO - CMBICJIOBBIMM YCTAHOBKAMH, MPUCYIIMMH CHUCTEME
OMOJIOTUYECKOTO O00pa30BaHUs, HAJIMYME DKOJOTHMYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUThH LIEJIM U CTPOUTH KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pEe3yJIbTaThl OCBOEHUS MpeameTa «buosiorus» IOCTUTraloTCs B €IMHCTBE
y4eOHON M BOCTIMTATEILHOM JEATEIIbHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUUCKUMHU
COIMOKYJIbTYPHBIMHM, UCTOPUYECKMMU M JYXOBHOHPABCTBEHHBIMH IIEHHOCTSIMU, MIPUHITHIMU B
oOIecTBe MpaBWJIaMH W HOPMaMH TOBEJICHHUS U CIOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHMSI,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHSI, PA3BUTHUS BHYTPEHHEUW MO3UIUMU JIMYHOCTH, MATPUOTU3MA,
YBOKECHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla U CTapIIeMy MOKOJIEHHUIO, B3aUMHOIO
YBOKEHUS, OCEPEeKHOTO0  OTHOMICHHWS K  KYJbTYpHOMY HACIEOUI0O W TPAJULUSIM
MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccurickon denepauu, npupoae U OKPYKaroUen Cpeae.

JIngHOCTHBIC pe3yJbTaThl OCBOSHUS yUeOHOTO mpeaMeTa « bHoorus» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIUXCsl pyKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTAIMH, T[IO3UTUBHBIX BHYTPEHHHUX
yOEXKJICHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IICHHOCTSIM POCCHUHCKOro 0OIecTBa,
pacliMpeHue KM3HEHHOTO OMbITa U OMNbITa JIEITEIBHOCTH B MPOIECCE Pealu3alid OCHOBHBIX
HaMpaBJECHUN BOCIIUTATEILHON JIEITEILHOCTH, B TOM YHUCJI€ B YaCTHU:

1) rpa:kaaHCKOro BOCIIMTAHUSI:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3MIIMM  OOydYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUHCKOTO OOIIECTBRA;

OCO3HAaHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKCHUC 3aKOHA U
IIPaBOIMOPSIKa;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JICATSIHHOCTH MPH CO3JAaHUH YICOHBIX MPOCKTOB,
pellieHUH YYeOHBIX M MO3HABATEILHBIX 3a/1a4, BHITIOJTHCHHH OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  ONPEACNATh COOCTBEHHYIO ITO3WIIMIO IO OTHOIICHHIO K SIBJICHHUSAM
COBPEMCHHOM JKU3HU U OOBSCHSATH €€;

YMECHHE yYUTBIBATh B CBOMX JICHCTBUSIX  HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJICH C pa3HbIMU yOCKICHUSAMH, KYJIbTYPHBIMU IICHHOCTSIMH U COLUATBHBIM
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ITOJIOKEHUEM;

TOTOBHOCTb K COTPY/IHUYECTBY B IIPOILIECCE COBMECTHOT'O BBINOJIHEHUS YUEOHBIX,
ITO3HABATEJIBHBIX U HCCIEC0BATEIbCKUX 3aa4, YBAKUTEIBHOE OTHOILICHHE K MHEHHIO
OIIOHEHTOB MPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPHKAHUS; TOTOBHOCTD
K TYMaHUTapHON U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) MATPHOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAaHHOCTH POCCUMCKOMN TPaXTaHCKOW MIECHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iiepes; PoauHoON, ropaocTu 3a CBOW Kpau, CBOIO
Ponuny, cBO I3bIK U KyJIbTYpY, HPOLUIOE U HACTOSIEE MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAUIO M NaMSATHUKAM MPUPOJIBL,
JNOCTHXKEeHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKMX YYEHbIX B CTAHOBJEHHE U pa3BUTHE
OMOJI0ruM, TOHUMaHKUE 3HAaYeHHUs] OMOJIOTUH B MIO3HAHUU 3aKOHOB MPHUPO/bI, B )KU3HU YEJIOBEKa
Y COBPEMEHHOT'0 OOIIIEeCTBa;

ujeiHas YyOeXIEeHHOCTb, TOTOBHOCTb K CilyxeHuto OTedecTBy M €ro 3aluTe,
OTBETCTBEHHOCTH 3a €ro CyAbOy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHHE JYXOBHBIX [IEHHOCTEW POCCUICKOr0 Hapo1a; CHOPMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEJICHUS; CTIOCOOHOCTh OIIEHUBATH CUTYAIUIO U
IIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHHE JJMYHOTO BKJIaJa B TOCTPOCHHE YCTOWYUBOTO OYIyIIEro; OTBETCTBEHHOE
OTHOIIIEHNE K CBOMM POJUTEIISIM, CO3/IaHUI0 CEMbUA HA OCHOBE OCO3HAHHOI'O IPUHATHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAJAULMAMU HapoaoB Poccuu;

4) 3CTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsl 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

IOHUMaHKE SMOIMOHAILHOTO BO3JICHCTBHS KUBOU MPUPOJIBI U €€ IICHHOCTH; TOTOBHOCTb
K CAMOBBIPAKEHHIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHUE MPOSIBIISATH KAU€CTBAa TBOPUECKOM
JIMYHOCTH;

5) ¢u3nYecKoro BOCIUTAHHUS:

MOHMMaHUE U pealin3alus 310pOBOro 1 6€30macHoro oopasa >Ku3HU (310pOBOE MUTAHUE,
coOJIt0/IeHNe TUTMEHNYECKUX MPaBUJI U HOPM, cOATaHCUPOBAHHBINA PEXHUM 3aHATUN U OTIbIXA,
perynsipHast (u3nyeckass aKTUBHOCTh), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILIEHUS K COOCTBEHHOMY (DU3MUYECKOMY H ICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPaBWJI HMHIUBUAYAIBHOTO M KOJUIEKTHBHOIO O€30MacHOrO
MOBEJICHUS B CUTYAlHUsIX, YTPOXKAIOUINX 3JOPOBBIO U KU3HU JIIOJCH;

OCO3HAHHE MOCJEICTBUN U HENPHUITHE BPEIHBIX MPUBBIUEK (YHOTPEOICHUS alKoToJisd,
HapKOTHKOB, KypeHus);
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6) TPyaoBOro BOCHHMTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HaHHE IEHHOCTH MaCTEPCTBA, TPYA0II00UE;

TOTOBHOCTb K aKTUBHOM J€SITEIbHOCTH TEXHOJIOIMYECKON U COLMAIbHOM HAPaBJIEHHOCTH,
CHOCOOHOCTh ~MHMULIMMPOBATh, IUIAHUPOBaTb U  CaMOCTOSITEIBHO  BBIOJHATH — TaKyHO
JeSITeIbHOCTD;

MHTEpEC K pa3Iu4HbIM cdepaM MpodeccHOHANbHON AESITeNbHOCTH, YMEHHE COBEPIIATH
OCO3HaHHBIN BBIOOP OyIyIIel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TJIAHBI;

TOTOBHOCTbh M CHOCOOHOCTh K 00pa3oBaHUIO U caMO00pa30BaHUIO HA MPOTSHKEHUH BCEH
KHU3HH,

7) 3K0JOrHYeCKOro BOCIIUTAHUS:

IKOJIOTHUYECKH IIeiecoo0pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBINICHUE YPOBHS AKOJIOTHUECKON KYJIBTYPHI: NpPHOOpPETEHUE OTIBITA
TUTAHUPOBAHUS MTOCTYIIKOB M OIICHKH WX BO3MOXHBIX TIOCJICJICTBHH JIUISl OKPYKAFOIICH CPEJIbI;

OCO3HaHHUE TII00ATBHOTO XapakTepa KOJOTUYECKUX TPOOJIeM U MyTeH UX pelIeHus;

CIOCOOHOCTH MCIOJIB30BaTh MPUOOpETaEMbIC TIPU U3YYCHUHU OMOJIOTHH 3HAHHS U YMCHUS
MPU pEIICHUHU MPOOJIEM, CBA3aHHBIX C PAIlMOHAIBHBIM MPHUPOIOIOIBE30BAHHEM (COOIIOICHUE
MpaBuJ MOBEJIEHUSI B MPUPOJE, HAMpaBICHHBIX HA COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX,
OXpaHy BUJIOB, YKOCHUCTEM, Ouocdepsl);

aKTUBHOE HENpPUSITHE ICHCTBUM, MPUHOCSIIIUX BpPEIl OKpYKAIOIIeH MPUPOIHON cpele,
yMEHHE MPOTHO3UPOBATh HEOIArOMPUITHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUHM U IPEIOTBPALIATh UX;

HaJIMYUE PA3BUTOIO SKOJIOTHYECKOTO MBIIUICHHS, 3KOJOTUYECKON KyJNbTYphl, OIBITA
JESITEIBHOCTH  OKOJOTMYECKOW HANpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMMH B
NO3HABATEIbHOW, KOMMYHHMKATUBHOM M COLMAJIbHOW MpakTUKE, TOTOBHOCTH K YYacTHIO B
NPAaKTUYECKON JESTEIbHOCTH IKOJIIOTUYECKON HAIIPABJICHHOCTH;

8) IeHHOCTH HAYYHOTO IMO3HAHHUS:

chOpMUPOBAaHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsI HAykKd U OOIIECTBEHHON TPAaKTHKH, OCHOBAHHOTO Ha JWajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TOJUKYJIHTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKON KYJIBTYpPhI KaK CPEACTBA B3aUMOICHCTBHUS
MEXTy JIFOJAbMH U O3HAHUS MUPA;

MOHUMaHUe crenu@UuK OUMOJIOTUM KaK HayKH, OCO3HAaHHE €€ pold B (OPMUPOBAHHHU
PaIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/TAHUU IIEIOCTHOTO MPEICTABIEHUS 00 OKPYIKAIOIIEM
MUpE Kak O eIUHCTBE TPUPOJbI, 4YeIOBeKa H OOIecTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEHN U pelieHUuH MpoOIieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS,

yOeXKJICHHOCTh B 3HAUUMOCTHU OMOJIOTHH JIJIsi COBPEMEHHOW ITUBUIIU3ALIMN: 00€CTICUeHUS
HOBOTO YPOBHS Pa3BUTHUS MEIHIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHA, CIIOCOOHBIX
penaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBIX0/1a U3 TTI00aIbHBIX
HKOJIOTHUYECKHX MPoOIIeM 1 00ecTieueHus mepexo/ia K yCTOMYUBOMY Pa3BUTHIO, PAIIHOHATHEHOMY
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MCTIOJIHb30BaHHIO MPUPOIHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B MOJyUYECHUH OMOJOTMYECKUX 3HAHWU B LEJSIX MOBBIMICHUS 00mIei
KyJBTYpbI, €CTECTBEHHO -HayYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PyHKIMOHAIHHON
IpaMOTHOCTH 00y4YaroImuxcs, GOpMUPYEMOM IPHU U3YyUEHUHN OHUOJIOTHH;

MOHWMAaHUE CYITHOCTH METOJIOB TO3HAHMWSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTh HWCIOJB30BaTh IOJNydaeMble 3HAHUS ISl aHaiun3a W OOBSICHEHHS SBICHHA
OKpY’KaIOIIer0 MUpa W TPOHMCXOIIINX B HEM HM3MEHEHHH, YMEHHE JeNaTh O0OOCHOBAHHEIC
3aKITIOYCHHUSI Ha OCHOBE HAYYHBIX (DAKTOB M WMEIOIIUXCS JAaHHBIX C IIEJBI0 TONYYCHUS
JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HWCIOJB30BaTh OWOJIOTMYECKHE 3HAHHS Ui PEIICHUs
MpoOJIEM B peabHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAHHE IIEHHOCTH HAyYHOW NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
MCCIIEZIOBATEIBCKYIO JESITEFHOCTh WHANBHYaIHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K
aKTUBHOMY IIOJIy4EHUIO HOBBIX 3HAaHUH IO OWOJOTMU B COOTBETCTBUU C HKU3HEHHBIMU
MOTPEOHOCTSMH.

B mporecce 1ocTHKEHNS TMUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS 00yUYarOIMMHUCS
MPOrpaMMBbl IO OMOJIOTUM HA YPOBHE CPeHET0 001Iero oopazoBaHus y 00y4yaroumuxcs
COBEpILEHCTBYETCS YMOLMOHAIbHBIN UHTEIUIEKT, IpeATNoaratolinii ChopMUPOBAHHOCTH:
CaMOCO3HAHHs, BKIIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HIMOLIMOHAJIBHOE COCTOSIHUE,
BUJIETh HAIIPaBJIEHUs Pa3BUTHUSI COOCTBEHHOM SMOLIMOHATIBLHON c(epbl, ObITh YBEPEHHBIM B
cebe;

caMOperyJIUpOBaHMUs, BKJIIOYAIOILIETO CaMOKOHTpO!JIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOLMOHAIBHBIM
U3MEHEHUSM U IPOSIBISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAlLlMHU, BKIIOYAIOMIEH CTpEMJICEHHE K JOCTIXKEHHIO LIETH U YCHexy,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE JICHICTBOBATh, HCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOLIEH CIOCOOHOCTh NMOHMMATh AMOLMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBaTh €r0 NPU OCYIIECTBICHHMM KOMMYHHKALIUH, CIHOCOOHOCTH K COYYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIHUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS C IPYTHMHU
JIOABMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peIiaTh KOHPIUKTHIL.

METAIIPEJIMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie  pe3yibTaThl  OCBOGHHS  ydyeOHoro  mpeamera  «buomorus»
BKJIFOYAIOT:3HAYMMBIC T POPMUPOBAHUS MUPOBO33PEHUST 00YHATOIIHXCS
MEXIUCIUTIITUHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHaAYYHbIC TIOHATHS, OTPAXKAIOIINE IIETIOCTHOCTh
HAyYHOU KapTHHBI MUpa W CIEeUU(PHUKY METOJOB IMO3HAHUS, MUCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIeCTBO, SHEPTHS, SIBIICHUE, MIPOIIECC, CUCTEMa, HAYYHBIN (DAKT, IPUHIIMII, TUTIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIECIOBAaHUE, HAONIO/JICHNE, U3MEPEHHE, DKCIEPUMEHT U
NpYyrux), YHHUBEpCalbHble YydeOHble JelCTBUA (MO3HABATENIbHbIE, KOMMYHUKATUBHEIE,
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peryisTHUBHBIE), oOecneunBarouie (GopmMupoBaHue (HYHKUMOHAIBHOM TI'PaMOTHOCTH U
COLIMAJIBHOM KOMIIETEHLIMH OOY4YaloIIUXCS, CIHOCOOHOCTh OOYyYarolUXCsl HCIOIb30BaTh
OCBOEHHBIE MEXJAUCLUIJIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUA M YHHBEPCAJIbHBIE yueOHbIE
JEUCTBUS B ITIO3HABATEIBHON U COUUAIIBHON TPAKTHUKE.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Ba3oBble jornveckne aeiicTBUs:

CaMOCTOSITENbHO (POPMYJIUPOBATh M aKTyaJM3UPOBATH MpPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUU 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHHUA, KiIaccuduKaiuu, OOOOIIEeHHS), PACKPHIBATh CMBICT OHWOJIOTHYECKUX
MOHATUM (BBIACISTH UX XapaKTepHbIE TPU3HAKH, YCTAHABIMBATh CBSI3U C IPYTUMU MTOHSATHSIMH ),

OTIpeNIeATh 1ETU JACSITEIBHOCTH, 3a/JaBasi MapamMeTpbl U KPUTEPUU HUX JTOCTHKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACSITEIHHOCTH C MIOCTABIICHHBIMU LIECIISIMH;

UCIOJIb30BaTh OHMOJOTMYECKHE MOHATUS s 0ObACHEHUS (AKTOB M SIBJICHUN KHUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHUs (WHIYKTUBHBIC, JACIyKTUBHBIC, IO aHAJOTHUH),
BBISBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH
BBIBO/IbI M 3aKJIFOUCHHS;

NPUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHONICHHUI B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a TaKKe MPOTHBOPEUM PAa3HOTO Poja,
BBISIBJICHHBIX B PA3IMYHBIX HH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabatbIBaTh IJIaH pEHIeHHs MPOOJIEeMbI C YUETOM aHaIN3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepuajJbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YJILTATOB IIEIISAM,
OLICHUBATh PUCKH MOCIEICTBUN JEATEIbHOCTH;

KOOPAWMHHUPOBATh M BBHINOJIHATH pabOTy B YCIOBHUSIX pPEATbHOTO, BHUPTYaILHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPH PEIICHUN KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBareJabCKue 1eCTBUSA:

BJIQJICTh HaBBIKAMM Y4EOHO-HCCIICIOBATEIbCKOM M MPOSKTHON JCATCIBHOCTH, HABBIKAMHM
paspernieHus mpoobieM, 00J1aiaTh CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY TTOMCKY
METOJIOB PEIICHHS ITPAKTUUECKUX 3a1a4, IPUMEHECHHIO Pa3IMIHBIX METOIO0B MO3HAHNS,

WCIIOJIb30BaTh PA3JIMYHBIE BHJIBI JICATCIBPHOCTH I10 TOJIYYCHHIO HOBOT'O 3HAHUS, €ro
WHTEpIIPETAIliH, TIPeoOPa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTYyaIlUsAX, B TOM YHCIIE MPH
CO3/[aHUH YYEOHBIX M COIIMAIBHBIX ITPOCKTOB;

(hopMHUPOBaTh HAYYHBIA THUI MBIILJICHUS, BIaJIeTh HAYIHOW TEPMUHOJIOTHEH, KITFOUSBBIMHU
MTOHSATHSIMHU U METOJaMHU;

CTaBHTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a7aul B 00Opa30oBaTEIbHON IEATEILHOCTH U
KU3HEHHBIX CUTYAIHSIX;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M W aKTyaJlH3upOBaTh 3a7ady, BBIIBUTATH
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THIIOTE3y €€ pEeIIeHUs, HaXOAWUTh apryMEHTHI JUIS JIOKa3aTEeIbCTBA CBOMX YTBEPKIACHUM,
3aJaBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aHaATM3MPOBATh TIOJTYUYCHHBIE B XO/I€ PEIICHHS 337a9 Pe3yIbTaThl, KPUTHYECKU
OLIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCJIOBHSAX; 1aBATh OLIEHKY
HOBBIM CHUTYAIIHSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT; OCYIIECTBIIATH Ie/ICHAPABICHHBIHI
MOMCK NIEPEHOCA CPEJCTB U CIOCOOOB JIEHCTBUS B MPOPECCHOHATIBHYIO CPELY;

YMETh TIEPEHOCHUTh 3HAaHWS B TO3HABATEIBHYI0 W  TMPAKTHYECKYI0  OOJacTH
KHU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MMPEIMETHBIX 00JacTell; BEIIBUTAaTh HOBBIC
WU, IpeJIaraTh OPUTHHAIBHBIE TIOJXO/IbI U PEIICHHSI, CTABUTH MPOOJIEMBI U 33124,
JIOTTyCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmueii:

OPUEHTHPOBATHCS B PA3TMYHBIX HUCTOUYHHUKAX MH(POpMaIMM (TEKCTE yueOHOro mocoOwus,
HAyYHO-TIOMYJISPHOM JINTepaType, OMOJIOTHYECKUX CJIOBApSIX U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B MHTepHeTe), aHaNU3UpOBaTh HHPOPMAIUIO PA3IMYHBIX BHUIOB U (POpM
NpeJICTaBICHUS, KpUTHUECKH OLIEHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEYUBOCTH;

dbopMynHpoBaTh 3ampochl U NPUMEHSTHh pa3IUYHble METOJAbI MPU TMOUCKE U O0TOOpe
Ouoorudeckoi nHMGoOpMaI, HeOOXOUMOH IS BBITIOJIHCHUS YIeOHBIX 337144,

IpUOOpETaTh OMBIT UCIOJIB30BAHUS MHPOPMAIMOHHO -KOMMYHUKATHUBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIH30BAHUS PA3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO BBIOMPATHh ONTUMANBHYIO (OpPMY TMpeACTaBICHUS OUOJIOTHYECKON
uHdopmaiuu (Cxemsbl, rpaduKy, AMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIH $3BIK B KauyeCTBE CpEICTBa Mpu paboTe ¢ OUOIOrHYecKoin
uHbopMalvel: TPUMEHITh XUMUYECcKke, (PU3MUecKue U MaTeMaTUYeCKue 3HAKU U CHMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpy, HCIIOJNb30BaTh U IPeoOpa3oOBHIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISIHOCTH,

BJIQ/ICTh HAaBBIKAMHM pACMO3HABAaHUS M 3alIUThl  UH(OpManuu, HHPOPMAIMOHHOM
0€30MMacCHOCTH JINYHOCTH.

KoMMyHHKaTHBHBbIE YHHUBEPCAJIbHBbIE YUeOHbIe 1eHCTBHS
Oo0menue:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BCeX cpepax »KU3HU, aKTUBHO y4aCTBOBATh B JIUAJIOTE
WIM JUCKYCCHH IO CYIIECTBY OOCY)KIaeMoil TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BHICKA3hIBATH
CY)KICHHMS OTHOCHUTEJIBHO BBINOJHEHHUS TpeUlaracMoi 3aJauyd, Y4YUThIBaTh HMHTEPECHI U
COTJIACOBAHHOCTD IMO3UITUH APYTUX YYACTHUKOB JIHAJIOTA WIIA TUCKYCCHH ),

pacrio3HaBaTh HEBepOaJbHBIC CpEJICTBA OOIICHMS, MOHUMATh 3HAYEHHWE COIHAIbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUSI KOH(GIUKTHBIX CUTYaIlUid, YMETh CMATYaTh KOH(QIUKTHI
1 BECTH TIEPETOBOPHI;

BIIQJIETh Pa3IMYHBIMU CIIOCOOaMH OOIEHUS W B3aMMOJICHCTBUS, IMOHUMATh HaMEpPEHUS
JIPYTHUX JIIOJIEH, MPOSIBIISITh YBAXKHUTEIILHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOU opme
(bopMyITHpPOBATH CBOU BO3PAKEHUS;
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pa3sBEepPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIOJb30BAHHEM SI3BIKOBBIX
CPEJICTB.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOM U MHIUBUIYAJIbHON paboThI NpU
pelIeHnH OMOJIOTUYECKOM MpobIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHHUSI TPYTIOBBIX
(hopM B3aUMOJIEHCTBHUS NPU PELICHUU YUeOHOU 3a/1auH;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JECUCTBHM C y4eTOM OOUIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)KIOT0 YleHa KOJIIEKTUBA;

NpPUHUMATh LEIHM COBMECTHOM JEsTENbHOCTH, OPraHM30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBUS TIO €€ JOCTH)KCHHUIO: COCTaBJISATH IUIAH JEHCTBUH, PacCIpeleNsiTh PO C YYETOM
MHEHUH yYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM paboOThI;

OLICHMBaTh KaYyeCTBO CBOETO BKJIaJa M KaXKJA0r0 YYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT
M0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaIaratb HOBBIE IIPOEKTHI, OLICHUBATh MJACU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYNMOCTH;

OCYUIIECTBJISITH TMO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B PA3IMYHBIX CHUTYalMsIX,
HPOSIBJISITH TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbIE YHUBeEpPCAJIbHBbIE YUeOHbIE eiiCTBUSA
Camoopranmszanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS ISl BBIABICHUS MPOOJIEM U HUX pEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaLUAX;

BBIOMpaTh HA OCHOBE OMOJIOTMUYECKUX 3HAHMI 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
NEHUCTBUSX M MOCTYNKAX IO OTHOLIEHUIO K JKUBOW NMPUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKPY’KaloIIHX;

CaMOCTOSITEILHO OCYIIECTBISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIE 3aJaud B OOpA30BATENBHOM JESITENHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSATEIBHO COCTABJIATH IUIAH PELIECHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEMOYTEHUH; TaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIupsATh paMK1 y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHUH; AeTaTh
OCO3HAHHBII BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKON IPYIUIMH B PA3HBIX 00JIACTIX
3HaHUM, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTeIbHBIN M KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTHb KOPPEKTUBBI B JEATECIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIA/IETh HABBIKAMHU MTO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBHIA
Y MBICITUTEINIBHBIX MTPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHUH, HCIIOJIB30BATh MIPUEMBI pediexcun
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JUIS OLIEHKU CUTYAallMH, BBIOOpA BEPHOTO PEILIECHUS;
OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELICHHUS 10 UX CHUIKECHUIO; IPUHUMATh
MOTHBBI U apPTYMEHTHI APYTUX IIPY aHAIIN3€E PE3YyJIbTATOB IEATEIBHOCTH.

IIpunsTHE CEOS U APYTrHUX:
MIPUHUMATH CeOsl, TOHUMAasi CBOM HEJOCTATKU U JJOCTOUHCTBA;
MPUHUMATh MOTUBBI U APTYMEHTHI JIPYTHUX MPU AHATU3E PE3YJIbTATOB JIEATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIUOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3ULIUU JIPYTOTO YEIOBEKA.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTathl ocBoeHUs nporpammbl COO no 6uonoruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT cnienuduyeckue s yuebHoro npeamera «buonorus» HaydHble 3HAHHS, YMEHHUS U
CrocoObl JIEMCTBUH 1O OCBOCHHIO, HWHTEpIpETalM W NpeoOpa30BaHUIO 3HAHUN, BUJbI
JESTEIbHOCTH 10 MOJIYYEHHIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAaHUHN B Pa3IMYHBIX YUEOHBIX
CUTyallUsiX, a TaKKe B pealbHbIX XU3HEHHBIX CHUTyalUsiX, CBA3aHHBIX C Ouonoruei. B
IIporpamMme NpeaMeTHbIE PE3yIbTAThI IPEACTABICHBI 110 TOAaM 00yUYEeHMS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» B 10 kjacce
JOJIKHBI OTPaXaTh:

c(hOpMHUPOBAaHHOCTh 3HAHMIA O MECTE W POJM OMOJOTMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHBI MUpPA U
HAYyYHOTO MUPOBO33PEHMSI, O BKJIa/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE
O61o0ruM, PYHKIIMOHATHLHOM rPaMOTHOCTH YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

yYMEHHE PacKpbIBaTh COJIEpPKaHUe OUOJIOTMYECKUX TEPMUHOB U MOHATHIA: )KU3Hb, KIIETKA,
opranu3M, Merabonu3Mm (oOMEH BelIecTB W  TMpeBpallleHHue JSHEPruu), TOMeocTa3
(camoperynsinusi), ypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(pernpoayKIusi), HaCIeACTBEHHOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHUE;

yMEHHE H3JlaraTh OHOJIOTUYECKHWE TEeOpUH (KJIETOYHAs, XPOMOCOMHAasi, MyTal[MOHHAs,
IEHTpaJlbHAsl JIOTMa MOJEKyJsapHoi Ouonoruu), 3akoHsl (I. Mennens, T. Moprana, H.U.
BasuoBa) u yuenus (0 eHTpax MHOT000pasusi U IPOUCXOXKACHUS KyJIbTYypHBIX pactenuid H.1.
Basuiosa), onpeensaTs rpaHUllbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOAAMH HAYYHOTO TO3HAHMS B OMOJIOTHHU: HAOIIOJCHHUE U ONUCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHHUI, OpraHu3alusi M TMPOBEACHHE OHOJIOTUYECKOTrO
SOKCIIEPUMEHTA, BBIABMKEHHUE THUIIOTE3bl, BBIIBICHHE 3aBUCUMOCTH MEXKIY HCCIELYEMbIMU
BEJINYMHAMH, OOBSICHEHUE MOJIYUYEHHBIX PEe3yJbTAaTOB, HCIOJIb30BAHHBIX HAYUHBIX MOHSITH,
TEOpUN U 3aKOHOB, YMEHHME JENIaTh BBIBOJIBI HA OCHOBAHUM TIOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATH CYLIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MTPOIIECCOB: OOMEHA BEIIECTB U
MIPEBPAILICHUs YHEPTUH B KIIETKE, (POTOCHHTE3a, IMIACTUYECKOTO U DHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OTUIOJOTBOPEHUS, PA3MHOKEHHUS, UHINBUIYAIBHOTO Pa3BUTHUSA
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opraHusma (OHTOT€HE3);

YMEHHUE NPUMEHATH MOIYYEHHbIE 3HAHUA ISl OOBACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBJICHUM, JUUIsl IPUHATHUS MPAKTUYECKUX PEILICHUH B TOBCEHEBHOM JKU3HH C LIENIbI0 00ecTeueHus
0€30MacCHOCTH CBOEro 3/0pOBbSl W 3/I0POBbS OKPYKAIOIIMUX JIIOJEH, COONIOACHUS HOPM
IPaMOTHOTO TIOBEJIEHUS B OKpY’Karolled MPUPOAHOM cpeae, MOHMMaHue HEeOOXOJAMMOCTHU
WCIIOJIb30BaHUS JOCTUKEHUI COBPEMEHHON OMOJOTMU U OMOTEXHOJOTUN Uil palliOHAIBHOIO
MPUPOAONOJIB30BAHMS;

YMEHHUE pEelIaTh AJIEMEHTApHbIE TE€HETUYECKUE 33aJayd Ha MOHO - M JUTHOpHIIHOE
CKpelllMBaHMe, CLIETNIEHHOE HAaCIe0BaHNE, COCTABIIATh CXEMbl MOHOTMOPUTHOTO CKPELIUBAHUS
JUI TIpeicKa3aHus Hacje10BaHus MPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE U MpaKTUYeCKue paboThl, cOOMI0aTh MpaBUiia IpU
pabote ¢ yuyeOHBIM U Ta00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKH OIEHUBATh M HHTEPIPETUPOBATH HMH(OpPMAIHIO OHOJIOrHYECKOro
COJIEp’KaHus, BKIIOYAIONIYIO INICEBJOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM HH(OpMAIINK, HAYYHO -TIONMYJIIPHbIE MaTepPHAaJIbl), STUYECKHE aCTIEKThl COBPEMEHHBIX
UCCJIeIOBaHUI B OMOJIOTUU, MEIULIUHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIeHus, o0oO0Ias
OMOJIOrMYECKYI0 HH(MOpPMAIMI0 H3 HECKOJIbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapar OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs YyuyeOHoro mpeamera «buwomorms» B 11 kJjacce
JIOJKHBI OTPaXaTh:

c(hOpMUPOBAaHHOCTh 3HAHMK O MECTE U POJU OHMOJOTHM B CHCTEME HAay4dHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA H
HAyYHOT'0 MUPOBO33PEHHMS, O BKJIAJIE POCCUHUCKUX U 3apyOEKHBIX YUCHBIX- OMOJIOTOB B Pa3BUTHE
ounonoruu, PyHKIIMOHATHLHON TPaMOTHOCTH YeJIOBEKa ISl peIlIeHUsI )KM3HEHHBIX 3a7a4;

yMEHHE PaCKPBIBATh COJIEPKaHNE OMOJIOTHYECKUX TEPMUHOB M MIOHATHIA: BT, TIOMYJISIINS,
reHOOH/I, SBOJIONMSA, JBWKYIIHE CHIbI ((PakTOphl) dBOIIONNUH, MPUCTIOCOOJICHHOCTD
OpraHW3MOB, BHJ000pa30BaHHE, JKOJOTHYECKHE (aKTOPBI, DKOCHUCTEMA, TIPOIYICHTHI,
KOHCYMEHTBHI, PEIYIIEHTHI, IIENH MTUTAHMS, SKOJIOTHYECKas MUpaMuJia, OMoreorieHos3, onocdepa;

yMEHHE Wu3JlaraTh OWoOJorHYeckue Teopuu (dBomormoHHas Teopust Y. JlapBuHa,
CHHTETHYECKas TCOPHS ABOIOIINHN), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3apOIbIIIeBOTO cXoacTBa K.M.
bapa, yepenoBanus riaBHBIX HampaBieHu W myteil sBomonuu A.H. CeBepiioBa, ydeHuUs o
ounocdepe B.U. Bepraickoro), onpeaensTh TpaHUAIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJIQJICTh METOJAAMH HAyYHOTO MO3HAHMs B OMOJIOTWHU: HAOIIOJCHHE M ONHUCAHUC
JKUBBIX CHCTEM, IIPOIIECCOB M SIBJICHUMW, OpraHu3amus ¥ TPOBEICHHE OHOJOTrHYECKOTO
SKCIIEPUMEHTA, BBIJABM)KCHHE THUIIOTE3bl, BBISIBJICHHE 3aBUCUMOCTH MEXKIY HCCIEIYyEMbIMU
BEJIMYMHAMHK, OOBSICHEHHE ITOJTYUYEHHBIX PEe3yJbTAaTOB, HCIIOJIh30BAHHBIX HAYYHBIX TOHSITHH,
TEOpHUI U 3aKOHOB, YMEHHE JIeNIaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YIbTaTOB;

YMEHUE BBIICIATH CYNIECTBEHHBIE MPU3HAKU CTPOCHUST OMOJIOTHIECKUX 0OBEKTOB: BUJIOB,
MOMYJISIIIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYyIEHTOB, OWOTEOIIEHO30B U HSKOCHUCTEM,
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OCOOCHHOCTM  IPOLIECCOB:  HACJIEJICTBEHHON HM3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BHUJI000pa30BaHMsl, IPUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS 3KOJOTMYECKUX (PAaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BELIECTB U MOTOKA SHEPIUHU B IKOCUCTEMAX, aHTPOIOTEHHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEM MECTHOCTH, KPYroBOpPOTa BEIECTB U OMOTr€OXMMUYECKUX IIMKIOB B
ouocdepe;

YMEHHUE NPUMEHATH MOJTYYEHHbIE 3HaHUA JUIsl OOBACHEHHS] OMOJIOTMUECKUX MPOLECCOB U
SIBJICHUM, JIUIs] IPUHATHUS IPAKTUYECKUX PEIICHUH B TOBCEHEBHOM JKU3HH C LIENIbI0 00ecTieueHus
0€30MaCHOCTH CBOEr0 3/I0pOBbsl M 3JI0POBbS OKPYXKAIOIIUX JIOACH, COONIOAECHUS HOPM
IPaMOTHOTO TIOBEIECHUSA B OKpY’KaloUled MNPUPOAHOM cpejae, MOHMMaHuE HEeO0OXOIUMOCTH
MCIOJIb30BAHMUS JOCTUXKEHU N COBPEMEHHOM ouosnoruu TUISt palMOHAIILHOTO
MPUPOAONIOIL30BAHMS;

yMEHHE pellaTh 3JIEMEHTapHble OHWOJIOrMYecKHe 3aJauyM, COCTaBIIATH CXEMBbI IepeHoca
BEIIIECTB U DHEPTUHU B IKOCHCTEMAX (LIETH MTUTAHUS);

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE U MpakTUdeckue padoThl, COONIOAATh MpaBuiIa MpH
pabote ¢ yu4eOHBIM U JTa0OpaTOPHBIM 000PYI0OBAHHUEM;

yMEHHE KPUTUYECKU OLICHMBATh M HMHTEPIPETHPOBATH MH(GOPMALUIO OHMOJIOTUYECKOTO
COJIEpKaHus, BKIIOYAIONIYIO TNICEBJOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoil WH(pOpMalMKM, HAYYHO -TOMYJSpHbIE MaTepuasbl), paccMaTpuBaTh TIJI00aIbHBIC
HKOJIOTMYECKHEe MPo0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE cO03[aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(GOpPMAIMI0 M3 HECKOJbKMX MCTOYHHKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN amnmapaT OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KonnuectBo OCHOBHBIE BUJIBI ACSTENBHOCTH
/ pa3zieiioB U TEM [IporpamMmMHOE coaepxanue
I/ JacoB 00yyJaromuxcs
y4eOHOro npeaMera

Tema 1. buoJsiorus kKak Hayka

1.1 |buonorus B cucreme 1 PacKphIBaTh COIEPKAHUE TEPMUHOB H

HayK ..

y buonorus kak Hayka. CBsi3u OUOI0THU C [TOHATHH. HAYIHOC MUPOBO33PCHUE, HAYIHAA
00IIECTBEHHBIMHU, TEXHUYECKAMH K ApyruMy (KAPTHHA MHUPaA, HAydHBIM METOM, I'MITOTE3a,
ecTeCTBEHHBIMU HayKaMH, guiocodueii, Teopust, MCTOABL
[peIuruen, STUKON, dCTETUKON U paBoM. Poiib MCCIICIOBAHEA.

. XapakTepr30oBaTh OMOJIOTHIO KaK HAyKy, €
Oouosoruu B GOPMUPOBAHUN COBPEMEHHOMU
. MECTO U POJIb CPEAU APYTUX €CTECTBEHHBIX
Hay4YHOU KapTUHBI Mupa. Cucrema
HayK.
OHOJIOTrMYECKUX HayK.
[lepeuncasTh pa3aensl OMOJIOTHH B
V{emoncmpayuu:
COOTBETCTBHE C 0OBEKTAMU U3YUYECHHUSI.
Hopmpemui: *1. [lapsun, I'. Mennens, Ha3zpiBaTh BaXKHEWIIME OTPACITU
H. K. Kombnos, [ix. Yorcon u @. Kpuk.s, o orpgeckux sHanmii 1 3a71auM, CTOAIIIHE
Taonuuver u cxemwvr: «Meroapl MO3HAHUAepes Gronorueii XXI B.
PKUBOW MIPUPOJIBI»
12 MeTo 1! TIO3HAHMS 1 PackpbiBaTh conepkaHue TEPMUHOB U
PKUBOW MPUPOIBI [MOHATHUIN: HAYYHBIA METOJ, METObI
MeTobl TO3HAHUS )KUBOW TPUPOIBI HCCIIeI0OBaHUs.
(HabmroieHNe, SKCIIEPUMEHT, OTHCAHHE, XapakTepu30BaTh OCHOBHBIE METObI
u3MepeHue, Kiaccuukaius, MoIeIMpOBaHNE,|[TTO3HAHMSI JKUBOU MTPUPOBI: HAOI0IeHHE,
CTaTUCTHYECKasi 00pabOTKa JTaHHBIX). DKCIIEPUMEHT, OIIMCAHNUE, U3MEPEHUE,
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VIemoncmpayuu:

Tabnuysr u cxemol: «MeTOIBI TO3ZHAHMS
PKUBOUW IIPUPOJBD».

Vlabopamopnsie u npakmuueckue padomul:
[IpakTuueckas padora Ne 1. «Mcnonb3oBanue
Pa3IUYHBIX METOJIOB TIPU U3YUCHUU
OHOJIOTUUECKUX O0BEKTOBY

KJaccU(UKalLMsl, MOJEIMPOBaHHE,
CTaTUCTHYECKast 00pabOTKa TaHHBIX

1Toro 4acoB mo TemMe 2

Tema 2. 7KuBble CUCTEMbI M UX OPraHU3ANUA

2 1 |buomornueckue 1
CHUCTEMBI, IPOLIECCHI

1 UX U3YUYCHHUC

DKuBblie cuctembl (OMOCUCTEMBI)
KaK MpeMeT U3yueHus: OMOJIOTHH.

OTanu4Yme )XUBBIX CUCTEM

OT HEOPTraHUYECKOU MPUPO/IBL.
CBoiicTBa OMOCHCTEM U UX

pasHooOpasue.
YpoBHU OpraHu3anuu
OHOCHCTEM: MOJICKYJISIPHBIH,

OpFaHOHHHO'KHeTOHHBIﬁ,
OpFaHHSMCHHBIﬁ,

MOMYJISIIUOHHO-BUIOBOM,
DKOCUCTEMHBIN

(6MOTeOTICHOTHYECKHTA),
OrochepHBIH.

Hayxku, nzydaromime 6HocucTeMbl

Ha Pa3HbIX YPOBHSIX OpraHU3alliH.

PackpbIBaTh copepkaHue TEPMUHOB

W MOHATHI: cCUcTEMa, OMOJIOTHYECKas
CHCTEMa, DJIEMEHTBI CUCTEMBI, CTPYKTYypa
OHMOCHUCTEMBI, CBOMCTBA JKUBBIX CHCTEM,
0OMEH BEIIECTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCTb,
M3MEHYUBOCTD, PA3/IPa)KUMOCTh,
SHEPro3aBUCUMOCTb, YPOBHU

OpraHu3aIuy KU3HUA (OHOCUCTEM).
XapakTepu30BaTh MPUHIIHITEI

OpraHnu3alun OHOCHCTEM: OTKPBITOCTD,
BbBICOKAsA YIIOPAOAOYCHHOCTD,

CaMOpEryJsLus, UEPAPXUIHOCTD.
[IepedncisiTe yHUBEpPCAIbHBIE CBOMCTBA

KNBOI'O: CIUMHCTBO XUMHUYCCKOI'O

COCTaBa, pa3Apa>xMMOCThb, IBHMKCHUC,
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VIemoncmpayuu:

Tabauyel u cxemol: «OCHOBHBIE IPU3HAKU
PKU3HW», « Y POBHU OpraHU3alUy KUBOU
[IPUPOABD.

Mopens monekynsl JJHK

rOMEOCTa3, POCT U pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYHBOCTb, IBOJIIOLIMS
(mpucnoco6yieHne K U3MEHSIOLUMCS
YCIIOBUSIM).

[IprBOINUTH IPUMEPHI OUOCUCTEM PAa3HOIO
YPOBHS OpraHu3alliy U CPaBHUBATH
MPOSIBJIEHUSI CBOMCTB KUBOT'O HA Pa3HbIX
YPOBHSAX. XapaKTepHU30BaTh OCHOBHBIE
MPOLIECCHI, MPOTEKAIOIINE B OMOCUCTEMAX:
0OMEH BEILECTB U NPEBPALLEHUE YHEPTHUH,
CaMOBOCIIPOU3BEICHHE,

caMOperyJsius, pa3BUTHUE.

Cobmronath nmpasuiia 6epeKHOr0 OTHOLIEHUS
K >KUBOM MPUPOJIE

Toro yacoB 1o Teme

1

Tema 3. XumMu4yeCKHii COCTaB U CTPOEHHE KJIETKH

3.1

XMMUYECKUN COCTaB
KIIeTKU. Bosia u
MUHEPAIbHBIE COJIU

1

XUMUUYECKUI COCTaB KJIETKH.

XUMUYECKUE PJIEMEHTHI:

MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI.

Boia 1 MuHepalibHbIE BEIIECTBA.

DYHKIIMW BOJIbl U MUHEPAJIbHBIX BEIIECTB B
kietke. [lognepxanre 0CMOTHYECKOTO
Oantanca. /lemoncmpauuu:

V{uacpammuol: «Pacripenenenne XuMHYECKUX

DJIEMEHTOB B HEXKUBOI

PackpbIBaTh coJiep:kaHue TEPMUHOB U
MOHSITHI: JIEMEHTHI-OMOTEHBI,
MaKpPO3JIEMEHTBI, MUKPOAJIEMEHTHI,
MUHEPAJIbHBIE BEIIECTBA, MOJICKYJIa

BOJIbI KaK JTUTIOJb, BOJOPOIHBIC CBSI3U;
ruApoQIIbHBIE U TUAPO(HOOHBIE BEIIECTRA.
Jloka3bIBaTh €IMHCTBO AJIEMEHTHOT'O COCTaBa
KakK OJIHO M3 CBOMCTB )HUBOTO. Pacnpenensits

XUMHWYCCKHUC DJICMCHTBI
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npupoae», «Pacnpenenenne XuMHYECKUX
PJIIEMEHTOB B KUBOM IPUPOJIEN.
Taoauyvl u cxemwr: «Ilepuonnueckas
Ta0JIMLa XUMUYECKUX IEMEHTOBY,
«CTpoeHue MoJIEKyJIbl BOABD)

10 IpyIimnaM B 3aBUCUMOCTH

OT KOJIMYCCTBCHHOT'O IPCACTABUTCIILCTBA
B OPraHHU3MC; XapaKTCPpHU30BaThb POJIb
OTACJIbHBIX 3JICMCHTOB.

BEISBIATE CBS3b MCXKIY COCTaBOM, CTPOCHUCM

MOJIEKYJIbl XUMHUYECKOTO COEIMHEHUS U €T0
(GYHKIUSMU B KJIETKE

3.2 Benku. Cocras u PackpbIBaTh cOJIepKaHUE TEPMUHOB U
CTpOeHHE OEITKOB benku. CoctaB u cTpoeHne OEIKOB. MOHATUN: OCJKU, MOJTUMEPBI, MOHOMEPHI,
AMHHOKHCIIOTBI - MOHOMEPHI OEIIKOB. AMHUHOKHCJIOTBI, ICNITUHAA
He3amMeHnMBbIe 1 3aMEHUMBbIC CBA3b, IIOJUIICTITUI, ACHATYypaIns.
AMHHOKHCJIOTHI. AMUHOKHCIIOTHBIA COCTaB.  |[XapPaKTEePU30BaTh OCIIKU KaK KJIace
YPOBHU CTPYKTYpPBI OCIKOBOI MOJICKYJIbI OPraHUYECKUX COCTUHEHNM;
(mepBUYHAs, BTOPUYHAS, TPETUYHAS KJ1aCCH()UIIMPOBATh UX T10 CTPOCHUIO
YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE (rmoOynspHbie ¥ GUOPHILIIPHBIE OETIKN),
cBoiicTBa OenKkoB. Bronornueckne GyHKIMU  [IEPEUYUCIATH M XapaKTEPU30BaTh (QyHKIUH
OeNKOB. /Jemoncmpayuu: OCIKOB
Taonuywt u cxemwr: «CTpoeHUE MOJIEKYJIbI
OcaKay.
Oobopyooeanue: CBETOBOM MUKPOCKOII,
MUKpOIpenaparsl
3.3 |®epments -
Ouosnoruueckue DepMeHTHI - OMOJIOTHYCCKHE KaTalu3aTopsl. |[PacKphIBaTh cofep:kKaHHe TEPMHHOB U
KaTaanu3aTopbl CtpoeHue pepMeHTa: aKTUBHBINA IIECHTP, MOHATHN: (EPMEHTBI, aKTUBHBIN IIEHTP,

cyOcTparHas ciennguaHocTs. KodepmeHTHI.

ButaMuHEBL.

Otnnuust hepMeHTOB

cyOcTpaTHasi cieliupUIHOCTh, KOYEPMEHTHI,
OeNKU-aKTUBATOPBI U OCIIKH-UHTUOUTOPBI.

'Yka3piBaTh OTIMUUS (PEPMEHTOB
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OT HEOPTAaHUYECKHUX KaTaIN3aTOPOB.
VIemoncmpayuu:

Tabauysr u cxemvi: «CtpoeHue pepmeHTay.
Obopyodosanue: obopynoBaHue TUTST

MMPOBEACHUS HaOIIOACHUH, W3MEpEHHI,
DKCIIEPUMEHTOB.

Vlabopamopnule u npaxmuueckue paoomal:
JlaGopaTopnas pabota Ne 1. «M3yuenue
KaTaTUTHYCCKOW aKTUBHOCTH (hepMEHTOB (Ha

npUMepe aMuiIa3bl UM KaTaaas3bl)y

OT HEOPraHUYECKUX KaTaJln3aTOPOB.
OOBSCHATH poJib EPMEHTOB B
(YHKIMOHUPOBAHUU KUBBIX CUCTEM, B
POMBIIIJIEHHOCTH, B MEJUIIMHE, B
[MOBCEIHEBHOM KU3HU YeI0BEKa

3.4

YrineBoabl. JIMnunel

YrieBobpl: MOHOCaxapu bl (IIIF0K03a, pudo3a
U 1e30kcupr003a), Aucaxapubl (caxaposa,
TaKTO3a) U MOJIMCAaXapH bl (Kpaxmall,
[JIMKOTeH, 11eJUTI0N103a). bruonoruueckue
GbyHKIUY yrieBo10B. JIUu b
TPUTTUIEPUIBI, (HOCHONMUITHIBI, CTEPOU/TBL.

[ unpodunsHO-THAPOGOOHBIC CBOMCTBA.
buonorudeckue GyHKIUHN JIUTHAOB.
CpaBHEHHUE yTIEBOIOB, OCIIKOB U JIUIHJIOB
KaK ICTOYHHKOB DHEPTHH.

lemoncmpayuu:

Tabnuywl u cxemwvl: «YTACBOIB, «JIMIUABDY.

PackpbIBaTh CoJiepKaHUE TEPMUHOB H
MOHSATHHN: YTJIEBObI, MOHOCAXapPHUIbI,
rcaxapubl, TOJIHCaxapyuIbl, TITFK03a,
pubo3a, ne3okcupudo3a, caxaposa, JaKTo3a,
MaJIbT03a, IIEeJUTI0JI03a (KIeTUaTKa), Kpaxmal,
[JIUKOT€H; JINTIUIBI, TPUTIUIEPUIBI (FKUPHI,
Macya), GochOoNMUIUABI, CTEPOHIBI.
XapaKkTepu30BaTh YIICBOIbI, JTUITUABI KaK
KJIACC OPTaHMYECKUX COCTUHEHUH.
KnaccuuiupoBath yriieBOIbl U JIUITHIBI 110
CTPOEHUIO; IePEUUCTATh PYHKIIUU YTIECBOIOB
U JIUTIH]IOB.
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Oobopyoosanue: 000pyI0BaHUE IS
[POBEICHUS HAOIIOICHU, U3MEPEHUH,

CxeMaTuuecku n300paxkatb CTPOCHUE
MOJIEKYJT YTJIEBOOB, JIUIHIOB

PKCIIEPUMEHTOB
3.5 HykiienHOBBIE KMCIIOTHI. Hyxiennossie kucnorsr: JIHK u PHK.
ATO HyxieoTu sl - MOHOMEPBI HYKJIIEHHOBBIX

kucioT. Ctpoenue u ¢pyukuun JJTHK.

CTpOGHI/Ie nu (1)YHKI_[I/II/I PHK. AT®: CTPOCHHC PaCKpI)IBaTI) coZepKaHue TEPMUHOB U

1 Gynkuyu. [Jemoncmpayuu: MOHSTHI: 1€30KCUPUOOHYKIIEMHOBAs KUCIIOTa

Ilopmpemur: JIx. Yorcon, ®. Kpuk, (IHK), pubonykiennosas kuciora (PHK),

M. Yuikusc, P. @paHkiuH. HYKJICOTH]I, TIOJMHYKJIEOTUIHAS LIETb

Taonuyst u cxemor: (MOAMHYKIICOTHT), KOMILUIEMEHTAPHOCTb,

«Hyxknennossie kucnotel; JIHK», «buocuntes |pynkiuu JJHK (xpaneHue u nepegaya

6en1<a», <<CTp0€HI/I€ MOJICKYJIbI ATDy. HacJeICTBEHHON I/IH(l)OpMaHI/II/I); BU/IbI PHK

Oobopyooeanue: CBETOBOM MUKPOCKOII, (uH(pOPMAIMOHHAs, TPAHCIIOPTHAS,

MUKpOIIpEnapaTsl prubocoMainbHast); aaeHo3uHTpudochar
(AT®), makposprudeckas CBs3b.
XapaKkTepu3npoBaTh HYKJICUHOBBIE
KHCJIOThI KAK XUMHUYECKUE COCTMHEHUS
Y HOCUTEINU HaCJIeICTBEHHOIN HHpOpMaIUH.
OTMedaTh 0COOEHHOCTH CTPOCHUS MOJIEKYT
HykiaenHOBBIX KucaoT (JJHK, PHK) u AT®.
CxemaTnuecku n300pakaTb CTPOCHHE
HYKJICOTHI0B, MOJIEKYJ HyKJIE€MHOBBIX KUCIIOT,
ATO

3.6

VcTopust 1 METOIbI
M3y4ECHUS KIETKH.

Kuerounas teopus

[{uTonorus - Hayka O KIJIETKE.
Knerounas teopus - npumep B3aUMOJIECUCTBUS

uaei u paxkToB

PackpbIBaTh COiepKaHUE TEPMUHOB U
MOHSITHI: KJIETKA, ITUTOJIOTHS; PACKPHIBATH

COJICPYKAHUE TOJIOKECHUI
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B HAYYHOM TMO3HAHUU.

MeTo/1bl U3yueHus KIEeTKU. [Jemoncmpayuu:
Ilopmpemui:

A. JleBenryk, P. I'yk, T. llIBanH,

M. Ineinen, K. bap, P. Bupxos.
Oobopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIIpenapaThl paCTUTEIbHBIX, JKUBOTHBIX
1 OaKTepUaIbHBIX KJIETOK; PUCYHKH C
MUKpoQoTorpadusMu KIETOK, IOJTyUYEHHBIE C
MOMOIIIBIO

CBETOBOT'O M 3JIEKTPOHHOTO MUKPOCKOIIA

KJICTOYHOU TEOPHHU.

[lepeuncasTe U XapaKTepU30BaTh OCHOBHBIE
METO/1bl U3yUEHUS KIETKU: (IPUTOTOBIIEHUE
Cpe30B, OKpalIMBaHUE, MUKPOCKOIIMPOBAaHHE,
LEHTPUPYTUPOBAHNE, KYIbTUBUPOBAHNE
KJIETOK U TKaHEeH)

3.7

Knetka
KakK 1[eJIOCTHAS
JKUBas CUCTEMA

KileTka kak 1enocTHas )K1Basi CUCTEMA.
OO61re MpU3HaKU KJIETOK: 3aMKHYTast
HapyxHasi MemOpana, moJekyubl JIHK kak
TEHETUYECKUI anmapar, CUCTEMa CUHTE3a
Oenka. TUIBI KIIETOK:

PYKapUOTHYECKasl U MPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOCHUSI POKAPHUOTUYECKOM
KJIETKH.

Krnerounas crenka 6akrepuii. CTpoeHue
DYKapUOTUUECKOUN KIIeTKH. OCHOBHBIE
OTIINYHS PACTUTEIHHOMU, )KUBOTHON U TPUOHOM
KJIETKU. [IOBEpXHOCTHBIE CTPYKTYPHI -
KJICTOYHAs] CTEHKA, IIIMKOKAIUKC, UX

dbynkiuu. [lnasmarnueckas memOpana,

PackpbIBaTh CoJIepKaHUE TEPMUHOB H
MOHATHI: KICTKU (3yKapUOTHYCCKAs,
POKAPUOTHYECKAs ), TTa3MaTHIYeCKas
MeMOpaHa (Tu1a3MaieMMa), TIIUKOKATUKC,
TPAHCIIOPT BEIIECTB (TACCUBHBIMN, aKTUBHBIN ),
AHAOLINTO3 ((ParonrTos, MUHOIUTO3),
HK30IIMTO3, KJICTOYHAS CTCHKA, HYKJICOHU .
CpaBHUBATh MEXIy CO0O0M 3yKapUOTHYCCKHE
U IPOKAPUOTHYCCKUE

KJIETKH; OTMEYaTh CXOJICTBO W Pa3IUIHs B
CTPOCHHUH KJICTOK OaKTepui, )KHBOTHBIX,
pacTeHH 1 rprOOB
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ee CBOMCTBA U (PYHKIIMH.

/[emoncmpayuu:

Ilopmpemui: A. JleBeHryk, P. I'yk,

T. [[IBann, M. nelinen, K. bap,

P. Bupxos.

Taonuywt u cxemwr: «CtpoeHue
PYKAPUOTHYECKOU KIETKN», «CTpoeHne
PKUBOTHOM KJIETKW», «CTpoeHne
pacTUTENbHON KIIETKN», «CTpoeHune
IPOKapUOTUUYECKOU KIETKN». Qbopydosanue:
CBETOBOW MHUKPOCKOII, MUKPOIIpENapaThl
PACTUTENbHBIX, )KUBOTHBIX 1 OaKTepUATbHBIX
KJIETOK

3.8

Ctpoenue
PYKapUOTUYECKON
KJICTKU

[{uTomnazma u ee OpraHoUIbI.
OnaomemMOpanHbie opranou bl KiaeTku: II1C,
arnmapat ['oJab/Ky, TU30COMBI.
[ToyaBTOHOMHBIE OpPTaHOU bl KIIETKU:
MUTOXOHJpHUH, acTuabl. [IpoucxoxaeHue
MHUTOXOHAPUHN U TIIacTU. BUbl mmacTu.
HememOpaHHBIC OPTaHOW Bl KJICTKH:
prUOOCOMBI, KJIETOYHBIN LIEHTP, IEHTPHOJIH,
PECHUYKH, XTYTUKUA. DYHKIINN OPraHOUI0B
KJIETKU. BriroueHus. Spo - peryasTopHbIi
1eHTp kieTku. CTpoeHue sapa: sjaepHas

000109Ka, KapuoIuia3Ma, XpOMaTHH,

PackpbIBaTh coliep:kaHue TEPMUHOB U
MOHSTHI: IIUTOIIa3Ma, OPraHOUbI,
hHpoIuIazMaTuueckas cethb (II1C), annmapar
["0J1b/15KH, JIN30COMBI, BaKYOJIb, MUTOXOHJJPUH,
MIACTUIBI (XJIOPOILIACTBI, XPOMOILIACTHI,
NeKOMIIacThl), pUOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN LIEHTP (LIEHTPOCOMa), PECHUYKH,
PKI'YTUKH, BKJIFOUCHUS, AP0, sAepHas
000J104Ka, KaproIIa3Ma, XpOMaTHH,

S JIPBILLIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHUE FYKAPUOTUUECKOM
KJIETKU 110 N300paKeHUSIM U Ha

MUKpOTIperaparax;
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SIPBIIIKO. XpOMOCOMBI. TpaHcropT
BELIECTB B KJIIETKE.

VIemoncmpayuu:

[ lopmpemui: A. JleBeHryk, P. I'yk,

T. [[IBann, M. nelinen, K. bap,

P. Bupxos.

Tabauysr u cxemsvi: «CTpoeHue
DYKapUOTUYECKOU KiIeTKI», «CTpoeHue
PKUBOTHOM KJIETKW», «CTpoeHne
pacTUTeNbHOMN KIeTKn», «CTpoeHue
MPOKAPUOTHUECKON KIIETKN,

«CTpoeHue sapa KIeTKn».
Obopyodosanue: CBETOBON MUKPOCKOIL,
MUKpOTIpenaparbl paCTUTEIbHBIX U
PKUBOTHBIX KJIETOK.

Vlabopamophule u npaxmuueckue paoomal:
Jlabopatopnast pabota Ne 2. «M3yuenue
CTPOEHUS KJIETOK PaCTeHUM, )KUBOTHBIX U
OGakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u uX OmucaHue»

KJIACCU(PUIIUPOBATH OPTaHOU/IbI B
3aBUCUMOCTH OT OCOOEHHOCTEHN UX CTPOEHUs
(omHOMEMOpaHHbIE, IBYyMEMOpaHHBbIE,
HEMEMOpaHHBIE); ONUCHIBATh QYHKIIUU
Ka)KJOT0 OPraHOM/1a B KIIETKE.
XapakTepu30BaTh KJIETOYHOE SIPO KaK MECTO
XpaHeHus, nepenayu (yABOCHHE XPOMOCOM) U
peanu3anuy (TPaHCKPUIILUS) HACIEICTBEHHOM
WH(OPMALIUY KIIETKH.

[lepeuncasTh U ONUCHIBATH KOMIIOHEHTHI sijipa
U UX QYyHKIINY;

CxemaTHuHO M300paxkaTh CTPOCHHE
PACTUTEIBLHOU U )KUBOTHOM KIIETKH.
OOBACHATH OMOJIOTNYECKOE 3HAUCHUE
TPAHCIIOPTa BEIIECTB B KJIETKE

IToro yacos o TemMe

8

Tema 4. ’KKuzHeaeaTeILHOCTH KJICTKH

4.1

OOMEH BEILECTB.
[1nacTuueckuii
o0MeH. DOTOCHHTES.
XeMOCHHTE3

2

OOMEH BeILEeCTB, I META0O0JIH3M.
AccuMuISIIINS (TUIACTUYECKUI OOMEH) U
TUCCUMIIALINS (SHEPTETUIECKUI 0OOMEH) -

JABC CTOPOHBI CAWHOI'O

PackpbiBaTh cojiepkaHue TEPMUHOB U
MOHATHI: OOMEH BEIIIECTB U MPEBPAIICHHE
PHEPTruH (MeTabO0IM3M), ACCUMHUIISIINS,

[JIACTUYECKHUIM OOMEH,
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rpouecca Metadbonusma. Poib 3aKkoHOB
COXpaHEHMsI BEIIECTBA U SHEPTUU

B MIOHMMaHUMU MeTaboin3Ma. Turbsl oOMeHa
BELIECTB: aBTOTPOQHBIN U FeTePOTPOHBII.
Ponbs hepMeHTOB B 0OMEHE BEIIECTB U
[peBpaIllEHUN YHEPTUH B KIIETKE.
DOoTOCHHTES.

CBeTtoBas u TeMHOBas ¢a3bl HOTOCUHTE3A.
Peakuuu porocunTesa. 3hpPexkTuBHOCTH
doTocuHTE3A.

3HaueHue GOTOCHUHTE3A ISl )KU3HU Ha 3eMIIe.
Brusinue ycioBuid cpesibl Ha QOTOCUHTE3 U
CIIOCOOBI MOBBIILIEHUS €r0 MPOYKTUBHOCTH Y
KyJIbTYPHBIX PACTCHUII.

XeMocuHTe3. XEMOCUHTE3UPYIOLINE
OakTepun. 3HaUCHHE XEMOCHUHTE3a JUIsl KU3HU
Ha 3emuie.

V{emoncmpayuu:

Ilopmpemui: K. A. Tumupsses.

Taobauywpl u cxemvi: «XJI0pOIIACTY,
«DorocuHTE3»

TMCCUMMIIALINSL, SHEPTeTUYECKU 0OMEH,
dboTtocuntes, poronus, hochopunupoBanue,
[EPEHOCYUK IPOTOHOB, XEMOCHHTE3.
OnuceiBaTh GOTOCUHTES, IPOLECCHI,
POTEKAIOIINE B CBETOBOM U TEMHOBOH (haze.
BbISBISATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX/1y TIOTJIOIIEHHEM COJTHEUHOMN SHEepruu
XJOPOHUIIOM U CUHTE30M MoJiekys1 ATO.
CpaBHUBATh UCXOJIHBIE BEILIECTBA, KOHEUHbIE
MPOIYKTHI U YCIIOBUS MPOTEKAHUS pEaAKIIUA
CBETOBOM M TEeMHOBOM (pa3bl (OTOCHHTE3A;
CpaBHUBaTh (POTOCHHTE3 U XEMOCHHTE3.
OueHuBath 3HaUeHUE (HOTOCUHTE3A U
XEMOCHHTE32 JUIS KU3HU Ha 3emJie

4.2

DHEPreTUYECKUi
oOMeH

DHEPreTHYECKUi OOMEH B KJIETKE.
Pacuienienre BeecTB, BbIACICHUE U
AKKyMYJIMPOBAHUE SHEPIUH B KIIETKE. JTarlbl
DHEPreTUYECKOro oOMeHa. [ uKonus.

bpoxeHue u ero BUJbIL.

PackpbIBaTh coAepkaHUE TEPMUHOB U
MOHATHN: SHEPTETUICCKUN 0OMEH, TJIUKOJIN3,
MOJIOUHOKHCIIOE OpOKEHUE, CITUPTOBOE
Opo’keHHE, OMOJIOTHYECKOE OKHCIICHHE,

KJICTOYHOC ABIXaHHUC,
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KucnoponHnoe okucieHue, Uiy KI€TOYHOE
TTBIXaHUE.

OxkucnurenbHoe GochopunupoBaHue.

P HEeKTUBHOCTD SHEPTETUUECKOTO OOMEHA.
/[emoncmpayuu:

Tabauusl u cxemwr: « TUNBI TUTAHUSY,
«Metabonuszm», « MUTOXOHAPUY,
«HEPreTUIECKU 0OMEHY

muccuMuIIALYs, GepMeHT. XapakTepu3oBaTh
0OMEH BEIIECTB U MPEBPAILCHUE SHEPT U
(MeTaboMM3M) Kak OJJHO X CBOMCTB KHUBOTO.
[lepeyncisiTh 0COOEHHOCTH MIACTUYECKOTO U
HHEPTreTUUECKOro OOMEHa B KIIETKE;
YCTaHABIIMBATh B3aUMOCBS3b MEXIY HUMH.
Paznuuath TUIIBI OOMEHA BEIIECTB B KIIETKE:
ABTOTPO(HBIN U reTepOTPODHBI.
OnuchIBaTh dTAMbl SHEPTETUIECKOTO 0OMEHA
(OArOTOBUTENBHBIN, OECKUCIOPOIHBIH,
KHCIIOPOJIHBIN) U CPABHUBATH UX MEKITY
co0Ooi. XapakTepu3oBaTh PEaKINH TJIUKOJIN3a,
OpO’KeHUSI, KIIETOYHOTO JIBIXaHUS; BBISIBIISATh
[IPUYNHHO-CJICICTBCHHBIC

CBSI3U MEXY TJIMKOJIM30M, KJIECTOYHBIM
NIBIXaHUEM U CUHTE30M MoJieKys ATO.
CpaBHUBaTh Y PEKTUBHOCTH
OECKHCIOPOTHOTO M KUCIOPOTHOTO

STaIoB

4.3

buocunres Oeska

Peakuun MatpuyHoro cuHresa. [ eneTnueckas
uHdopmanusa u JJHK. Peanuzamnms
reHEeTHYECKON MH(pOpMaIUK B KIIETKE.

[ eHETUYECKHUN KOJI U €TO

PackppiBaTh coaepkaHuE TEPMUHOB U
[MOHATUI: T'€H, TEHETUYECKUI KO, MAaTPUYHBIN
CHUHTE3, TPAHCKPUIILUSA, TPAHCIISALMSA, KOJIOH,

AHTHUKOJIOH,
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cBOMCTBa. TpaHCKpUNIUS - MATPUYHBIN
cunte3 PHK. Tpancnsuus - 6nocunres Oenka.
DTarbl TPAHCISALIUN.

KonupoBanue amuHOKuCIOT. P o1p pubocom B
OuocunTtese Oenka. Jemoncmpayuu:
Ilopmpemwi: H.K. Kosb1ioB.

Taonuywt u cxemwr: «Crpoenne JJHK»,
«CtpoeHue U GyHKIIMOHHUPOBAHHUE TCHAY,
«Cunres Oenkay, «Permmukanus JTHK»,
«['eHeTHUECKUN KOI».

Oobopyooeanue: MOJEIN- ANITUTUKALIMT

«Y nBoenue JIHK u Tpanckpunums»,
«buocunTes 6enkay

pubocoma, LeHTpaJibHas 10rMa,
MOJICKYJISIpHAsT OMOJIOTHSL.

OmnpenensiTs CBOMCTBA TEHETUIECKOTO KO/Ia
(TpUIIIETHOCTH, OHO3HAYHOCT,
BBIPOKICHHOCTD, YHUBEPCATBHOCTbD,
HETICPEKPHIBAEMOCTh, HETIPEPHIBHOCTB ).
OnuCchIBaTh ITAITBl pean3aluu
HaCJIeCTBEHHON HH(OpMAIINK B KIIETKE.
CpaBHUBATh pEaKIMi MATPUYHOTO CHHTE3a
mosiekys1 PHK u Oenka B kieTke

4.4

HexkseTounbie popMbl
PKU3HU - BUPYCHI

HekeTounble GOpPMBI )KU3HU - BUPYCHI.
Hctopus oTkpeiTus Bupycos (. 1.
BaHOBCKMIA).

Oco0eHHOCTH CTPOCHHMSI M )KU3HEHHOTO ITUKJIa
BUpYycOB. bakTepuodaru.

bose3nu pactenuii, )KUBOTHBIX U YEJIOBEKa,
BbI3bIBaEMbIC BUpycamu. Bupyc
uMMyHoaeuiuTa yenoeka (BIY) -
BO30YAUTEIb

CITN/a. O6paTHasi TpaHCKPHIIIIHSI, peBepTa3a
U MHTETpasa.

[TpodunakTrka pacripocTpaHEHUS] BUPYCHBIX

3200JIEBaHUIA.

PackpbIBaTh COJIep)KaHUE TEPMHUHOB U
MOHSITHI: BUPYC, BUPYCOJIOTHSI, KAIICU],
OakTepuodar, BUpyc UMMYHOIe(UIINTA
yenoBeka (BMY), oHKOTeHHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK HEKJIETOUHYIO
dbopMy KU3HH; OCOOCHHOCTH CTPOCHUS U
PKU3HEIESATEIBHOCTH BUPYCOB. ONUCHIBATh
PKU3HEHHBIN [IUKJI BUPYCOB UMMYHOAEC(PHUITUTA
4yeJI0BEKa; pa3indarh Ha pucyHkax BTM
((Bupyc TabauHOit MO3anku), OakTeprodar,

BIY.
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/[emoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKHIA.

Taonuywl u cxemoi: «Bupycei»,
«baktepuodarn»; «CTpoeHue u KU3HCHHBIN
uuki Bupyca CII/la, 6akreprodaray.
Ooopyoosanue: MOJIEIb CTPYKTYPbI

JIHK; MarHuTHast MO/1€/Ib-anIInKaIus
«CTpoeHHE KIIETKI»

O60CHOBBIBaThH U COOIIOAATH MEPHI
NpO(UIAKTUKHI pacPOCTPAHEHHSI BUPYCHBIX
3a0o0JieBaHN (pecIMpaTOPHBIE, KETYJOUHO-
KUILIEYHbIE, KiemeBoi sHnedanut, BUY-
WH(DEKIIMS)

Toro yacoB mno teme 6
Tema 5. PazmHoKkeHue U HHAMBHUAYAJIbHOE PA3BUTHE OPraHM3MOB
5.1 DKu3HEHHBIN UK 1 KieTouHbIi UK, WA )KU3HEHHBIN UK PackpbIBaTh copepkaHue TEPMUHOB

KiIeTku. Jlenenue
KJIETKU. MUTO3

kiaeTku. MaTepdaza u MuTo3.
[Ipouiecchl, mpoTekaromie B uHTepdase.
Peruinkanus - peakiysi MAaTPUYHOTO
cunre3a JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIN Ha0OP - KAPUOTHIL.
JIMTITONMAHBIA Y TanjIouIHbIN
XpPOMOCOMHBIE Ha0OpbI. XpOMaTHUIbI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHUSI

1 MHAWBUAYAJIBHOI'O PA3BUTHUA

OpraHu3MoB. JlelieHne KIETKU - MUTO3.
Cranun muto3sa. [Ipoueccsl,

MMPOUCXOISIINE HA PA3HBIX CTAAUSAX
MUTO3a. BUOJIOTHYECKUN CMBICI MUTO3A.

[Iporpammupyemasi TuOeIbh KISTKH -

AIlOIITO3.

W TIOHATUM: KICTOYHBIN IUKII,
nHTepdasza, peayIuIHKaIlns, XpOMOCOMa,
KapUOTHII, TAIJIOUIHBIN, JUIITIOUIHBII
XPOMOCOMHBIN HAOOP, XpOMaTH/IBI,
MHUTO3 €ro cTaauu: mpodasza, Mmeradasa,
aHadasa, Tenodasa.

OnuceIBaTh KU3HCHHBIN [TUKJ KICTKH;
MEePEUNCIIATh U XapaKTEePU30BaTh

MEePHUO/Ibl KIIETOUHOTO ITUKJIA,
CpaBHUBATH UX MEXKIY COOOM.
OnuceiBaTh CTPOEHUE XPOMOCOM,
KApUOTHUIIOB OPTaHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HA0OPBI KIETOK.
CpaBHUBATH CTAIUU MUTO3A.

PaznuuaTh Ha MUKpoIIpenaparax
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VIemoncmpayuu:

Tabnuysl u cxemol: « KNETOUHBINA UK,
«Permmkanus JIHK», «Ctpoenune
XPOMOCOMBI», « MHUTO3»; MarHUTHASE MOJICITh-
ANMUINKAKs «JleneHne KISTKW); MOACTh
JIHK.

Obopyodosarue: CBETOBON MUKPOCKOI U
Mukporpenapat «KapuoknHes B KiieTKax
KOpEIIIKa JTyKay.

Vlabopamopnsle u npaxmuueckue padoomol:
JlaGopaTopnas padorta Ne 3.

«HabmromeHne MuTO3a B KIIETKaX KOHUHMKA
KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAax CTaJuu MUTO3a.
PackpbIBaTh OMOJOTUYECKUI CMBICT
MUTO32

5.2

DopMmbI

PAa3MHOXKXCHHA
OpraHnu3mMoB

DOopMBI pa3MHOKEHHUS OPTaHU3MOB:
0ecI10J10€ U TOJI0BOE.

Buip1 6€CI10710T0 pa3MHOKEHUS:
NeJICHHE HAIBOE U IIOYKOBAHHE
0JIHO- ¥ MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHue, BEreTaTUBHOE
pa3MHOXKEHHE.

ICKyCCTBEHHOE KIIOHMPOBAHHE
OpPraHHU3MOB, €T0 3HAUCHHUE

TUIS CeJICKIINU.

[losi0BOE pa3MHOKEHHUE, €T0 OTIINYUSA
oT OecIrooro.

PackpbIBaTh COIEpKAHUE TEPMUHOB
Y MIOHSATUN: pa3MHOKEHHE, KJIOH,
MOJIOBBIE KJIETKH (TaMeThl),
SMIIEKIIETKA, CIIEPMATO30U/1, 3UT0Ta,
NIeJIeHUE HAJBOE, TOUKOBAHUE,
criopyJianus, pparMeHTanms,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHUE, ONbUICHHE,
IBOMHOE OIIOJOTBOPEHHUE, ITOJIOBBIE
PKEJI€3bl, CCMEHHUKH, IMUYHUKH,

OIUIOJJOTBOPEHHE (HAPYKHOE,
BHYTPEHHEE).
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/[emoncmpayuu:

Taonuuywst u cxemvi: «POpMBI PA3MHOKEHUS
OpraHu3MoOBY», «/[BOMHOE OIUIOJOTBOPEHUE Y
[IBETKOBBIX pacTEHU», «Jlenenne KieTku
bakTepun», «BereraruBHOE pa3MHOKEHUE
pacteHnin», «CtpoeHue

MOJIOBBIX KJIETOK»

XapakTepu30BaTh OCOOCHHOCTH U 3HAYCHHE
OecIroIoro

1 IIOJIOBOT'O CITOCOOOB

Pa3MHOXKCHHSI.

BrI1ensaTh BHIBI OECIIOIOTO Pa3MHOKEHUS,
BBISIBJISITH B3AMMOCBSI3U MEXTy opMamMu U
crioco0aMu pa3sMHOKEHUS, U UX
OHOJIOTMYCCKUM

3HAUYCHUEM.

Brnageth mpueMaMu BereTaTHBHOTO
Pa3MHOXXCHHSI KYJIbTYPHBIX pacTCHH (Ha
prMepe KOMHATHBIX ). XapaKTepru30BaTh
[TOJIOBBIE KJIETKHU: SIHIIEKIETKH,
CIIEPMATO30H/IbI; BBISABIIATH OCOOCHHOCTH
X CTPOCHHUS

5.3

Meiios

Meito3. Ctaguu meito3a. [Ipoueccsi,
MPOUCXOJISIINE HA CTAAUAX Meio3a.

[loBeneHrne XpoMOCOM B MEWO03€.

Kpoccunrosep. buonornueckuit cMmbici
U 3HAYCHHE Meio3a.

V{emoncmpayuu:

Tabauuywvt u cxemot: «JIeIeHUE KICTKN,

«Mero3y.
Ooopyoosanue: monens JIHK;

MarHuTHas MOJICJIb-anTInKalus
«JleneHue KIeTKu»

PackpbIBaTh cofepkaHue TEPMUHOB
W TTOHSATHI: MeN03, KOHbIOralus

XpOMOCOM, TIepeKpecT (KPOCCUHTOBED)

XpPOMOCOM, TaMEThI.
XapakTepu3oBaTh MeH03 Kak crocod

KJIICTOYHOTI'O JCJICHUA, OIIMCHIBATDH Meno3

10 CTaIHAM; CPAaBHUBATL CTAlUU Meno3a

1 MUTO3a.
Pasnuuars Ha pUCYHKaxX CTaAuu MEN03a;

pacKpbhIBaTh OMOJIOTHYECKOE 3HAUCHHE
Meno3a
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5.4

OOpa3oBaHue 1 pa3BUTHE
MOJIOBBIX KIIETOK.

PackpeIBaTh coaep:kaHuE TEPMUHOB U
[MOHATUI: TAMETOT€HE3, CIIEPMATOTCHES,

Ormio1oTBOpEeHUE 0OT€HE3, CIIEPMATO30H /I, AKPOCOMA,
[" ameTorenes - mpoiiecc 00pa3oBaHUs SIALICKIICTKA, IIOJISIPHBIC TEIIbLIA.
[TOJIOBBIX KJIETOK Y )KUBOTHBIX. XapaKTepI/BOBaTB 0C06€HHOCTI/I TraMCTOI'CHEC3a
[lo0BBIC JKENe3bl: CEMECHHUKHU U SMUHUKH. Y KMBOTHBIX M €TI0 CTalNH;
O6pagoBaHHe ¥ pa3BUTHUC ITOJIOBBIX KJICTOK - ITOJIOBBIC KJIICTKH KMUBOTHBIX U OIIMCHIBATH
rameT (CriepMaTo30u 1, SIMIEKIIeTKA) - [IPOLECC UX PA3BUTHA.
criepmaTorenes3 u oorenes. OcobeHHOCTU CpaBHUBATH CLIEPMATOTCHE3 M OOTCHE3.
CTPOEHUS STULEKIETOK U CIIEPMATO30UI0B. OnuceiBaTh OIIOAOTBOPEHUE, OMOIOTHYECKOE
OmnonorBopenue. [lapreHorenes. SHAYCHUC
Vlemoncmpayuu: OIIIOJOTBOPCHUA
Tabnuyst u cxemsi: «lIpsiMoe u HEIpsiMoe
pa3BUTHEY, «]'aMETOTeHE3 Y MIIEKOIIUTAOIIUX
U yesnoBeka». Qbopydosariue: MOJEIb
MeTada3HON XpOMOCOMbBI, MUKPOCKOTI,
MUKporpenapaTsl «CriepMaTo30U bl
MJICKOIIMTAIOIIETO», « SIMIIeKIeTKa
MJICKOITUTAIOIIIET 0.
Vlabopamopnule u npakmuueckue padomol:
Jlabopatopnast pabora Ne 4. «M3yuenue
CTPOEHUS TOJIOBBIX KJIIETOK HAa TOTOBBIX
MUKpOIIpenapaTax»
5.9 |MHauBHIyaTbHOE HnvuBuayanbHOE pa3BUTHE (OHTOTEHER). PackppiBaTh cofepkaHue TEPMUHOB U
pa3BUTHE DOMOpHOHAILHOE pa3sBUTHE (3MOpUOreHe3).  [IOHSITUN: OHTOr€He3, SMOPUOTeHe3, 3UroTa,
OpraHu3MOB JTarbl SMOPHOHATILHOTO PA3BUTHS Y npobienue, 6macToMephl, MOpyJa, O1actyna,

[IO3BOHOYHBIX )XMBOTHBIX:

0JIacTOLICIb,
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NpoOJieHue, racTpyJssius, OpraHoreHes.
[TocTamMOpHrOHaIbHOE pa3BUTHE. THIIBI
MOCT3MOPHOHAIBHOTO PAa3BUTHS: IPSIMOE, HE
npsiMoe (JIMYMHOYHOE). Biusinue cpepl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE
BbI3bIBATh BPOKICHHbBIE YPOJICTBA.

Poct n pazButue pactenuii. OHTOreHe3
[{BETKOBOI'O PAaCTEHUsI: CTPOCHHE CEMEHH,
CTaJUU Pa3BUTHUS.

V{emoncmpayuu:

Tabnuuwsl u cxemwvr: «OCHOBHBIC CTaAUU
oHTOreHe3ay, «IIpsimoe u HenmpsiMoe
pa3BUTHEY, «/[BOIHOE OIIIOAOTBOPEHHE Y
[{BETKOBBIX PACTEHUI»

ractpyJa, HelpyJsa, OpraHOTeHeE3;
3apOJIBIIIEBBIEC TUCTKU: SIKTOAEPMA,
Me30/iepMa, SHTOJIEpMa; OCTAIMOPHUOHAIBEHOE
pa3BUTHE: NIPSMOE U HETIPAMOE (JIMYMHOYHOE);
MeTamop(do3, Meracrnopa, MUKpOCIopa,
NBUIBLEBOE 3€PHO, CIIEPMUHU, 3apO/IbIIIEBBIN
MEIIIOK, JBOMHOE OIJIOAOTBOPEHUE.
OnpenensTh 3Tanbl SMOPHUOHATIBLHOTO
[Pa3BUTHS XOPJIOBBIX HA CXeMax

U TIperapaTax U OMHUCHIBATH MPOLIECCHI,
MPOUCXOISIINE Ha KAXKIOM dTarle.
CpaBHUBATH MEPUOJIBI OHTOTEHE3A; MPSIMOE U
HenpsiMoe (JIMYMHOYHOE) MTOCTIMOPHUOHAIIEHOE
[pa3BUTHE, 3apOBIIIN YEIOBEKA U IPYTUX
XOP/IOBBIX.

OOBSICHITH OMOJIOTHUECKOEe 3HAYCHHE
pa3BUTHUS C METaMOP(O30M; OTPULIATETLHOE
BIIMSIHUE AJIKOTOJI,

HUKOTHHA U JIPYTHX TePaTOreHHBIX (JaKTOPOB
Ha Pa3BUTHUE 3apPOJIbIIIA

JeII0BEKa.

OmnuceIBaTh Mpolecc JIBOMHOT'O
OIIOIOTBOPEHNUS Y IIBETKOBBIX PACTEHUI

IToro yacos o TemMe
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Tema 6. HacsieICTBEHHOCTHh M HI3MEHYUBOCTH OPTraHM3MOB

6.1 I enernxa - HayKa o 1 PackpsIBaTh COIEpKAHNE TEPMUHOB U

HAaCJICCTBEHHOCTH MOHSTUN: T€H, TEHOM, T€HOTHII, ()EHOTHII,

1 U3MEHYUBOCTHU [IpeaMeT ¥ 3324 T€HETUKH. XPOMOCOMBI, aJIJIEIbHBIE TeHBI (JLIEIH),
PoJIb IUTOJIOTHH U SMOPHOJIOTHHU B TOMO3HUI0Ta, F€TEPO3UTOTA, JTOMHUHAHTHBIN
CTaHOBJICHMHU I'eHeTHKH. BKiaa poccuiickux u [IPU3HAK (T€H), PELECCUBHBIN NPU3HAK (T€H),
3apyOeKHBIX YUEHBIX B Pa3BUTHE F€HETUKU. [1MCTas JIUHUA, ruopuI.
MeTo/bl TeHETUKH (THOPHUA0IOTUYECKUH, [lepeunciisiTh U XapaKTEPU30BaTh METOIbI
[UTOT€HETUYECKHI, MOJIEKYJISIPHO- TEHETUKHU: THOPUIOJIOTHYECKHUH,
FeHETHUECKHIA ). [UTOr€HETUYECKU, MOJIEKYJISIPHO-
OCHOBHBIE TEHETUYECKHUE TIOHATHS. F€HETUYECKUI; JOMUHAHTHBIE U PEIIECCUBHBIE
[eHeTHYeCKass CUMBOJIMKA, UCIIOJIb3yeMasi B [IPU3HAKU PACTCHUN
CXEMaxX CKpEIIMBaHUM. 1 )KUBOTHBIX.
lemoncmpayuu: [101630BaThCs FTEHETUYECKON TEPMUHOJIOTUEN
ITopmpemuwr: I'. Mennens, T. MopraH, Y CUMBOJIMKOM JJIsI 3aIIMCU T€HOTUIIMYECKUX
H. 1. BaBunos, C. C. UeTBepHKOB, CXeM
H. B. Tumodees-PecoBckuii. Odopyooeanue: |CKPEIIUBAHN
MoOJ1eNb- anriukanus « MoHorubpuaHoe
CKpeltuBaHue», repoapuii «I” opox moceBHOW»

6.2 BakonomeprocTn 1 3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB,
HaCJICIOBAHUA YCTAQHOBJICHHBIC PackpbiBaTh conepkaHue TEPMUHOB U
[IPU3HAKOB. [". Mennenem. MoHOTHOpUAHOE MOHSITHI: MOHOTUOPHIHOE CKPEIIMBAHUE,

Monoru OpuaHOe
CKpCIIMBaHUE

CKpelrBaHue. 3aKOH eMHO00pa3us
ruOpuI0B MepBOro nokojeHus. [Ipasuio
TOMUHUPOBaHUs. 3aKOH PacIleTUICHUS
MPU3HAKOB. [ MMOTE3a YMCTOTHI FaMeT.

[lonHOE M HEMOJIHOE JOMHWHHNPOBAHHC.

(dbeHoTUNMYECKHUEe TPYIITIBI,
ruOpUI0JIOTHYECKUI METO/I, YUCThIC JTMHUH,
TOMUHUPOBaHUE F€HOB (IIOJIHOE, HETIOIHOE),
pacuienieHue B IOTOMCTBE.

OnucbiBaTh METOAUKY MPOBEACHUS
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VIemoncmpayuu:

[ lopmpemui: I'. MeHnens.

Tabauyer u cxemot: «MoHOrHOpUAHOE
CKpEIIMBAHUE U €T0 IUTOT€HEeTHIeCKast
OCHOBa», «3aKOH PaCLIEIUICHUS] U €r0
[TUTOTCHETUIECKasi OCHOBa», «3aKOH
YHCTOTHI TAMETY.

Obopyodosanue:

Mo JIeIU-anIuKauuu «MoHoruOpuaHoe
ckpemuBanuey, «Henomnoe
NTOMUHHUpPOBaHKUE», repOapuii «I opox
[IOCEBHON

['. MeHaeneM OnbITOB MO U3YYEHUTO
HacCJIe0BaHUsl OJHOM Mapbl MPU3HAKOB y
ropoxa MoCeBHOTO.

PackpbIBaTh COIepKaHUE 3aKOHOB
€AMHO00pa3us THOPUIOB MEPBOTO TTOKOJICHUS
1 3aKoHa paciierieHusi. OObSICHATh THIIOTE3Y
YHUCTOTHI TaMET. 3aIlMChIBATh CXEMBbI
MOHOTUOPHUIHOTO CKPEIIUBAHUS, OOBICHSIThH
€ro IUTOJIOTUYECKUE OCHOBHI U PEIIaTh
reHEeTUYCCKUE 3a1a4d Ha MOHOTHOPUTHOE
CKpelMBaHNE

6.3

JlurubpuHoe
CKpelIMBaHHE.

3aKOH HE3aBUCHMOT'O
HacJICOBaHUS
MPU3HAKOB

JlurnOpuHOE CKpENIMBaHKe. 3aKOH
HE3aBHUCHUMOTI'0O HAClIeIOBAaHUS TIPU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI JUTHOPUTHOTO
CKpelIMBaHus. AHATU3UPYIOIIEe
ckpenruBanue. Mcnonp3oBanue
QHATTU3UPYIONIETO CKPEIIMBAHUS JIJIS
oTIpeIeTICHUS

FEHOTHUIIA OCOOH.

lemoncmpayuu:

[lopmpemuor: I'. Mennens.

Tabauyvt u cxemol: «JlurndpumaHOE
ckpeliuBanuey, « [ {luromornueckrie OCHOBBI
TUTHOPHTHOTO CKPEIITUBAHUSD.
Obopyoosanue: MOJIEb- aNTUTAKAIINAS

«JIurnbpuaHoe CKpenmmBaHue»

PackpbIBaTh coAepkaHUE TEPMUHOB U
MOHATUN: TUTUOPUIHOE CKpPEIIMBaHUE,
AHAJIM3UpYIolllee CKpelnBanue. ONnuchiBaTh
onbIThl ['. MeHensd no u3y4eHuro
HacJIeIOBaHUs JIBYX Iap

[IPU3HAKOB y TOpOXa MOCEBHOT0. PackprIBaTh
coZep)KaHuE 3aKOHA HE3aBUCUMOIO
HACJICOBAHUS MTPU3HAKOB. [[pUMEHATH
MAaTEMaTUYECKUI PacUeT C MOMOIIBI0 METOAA
[MEPEMHOKEHHUS BEPOSITHOCTEN U 3aITUCh C
MMOMOIIBIO (DEHOTUITMYECKUX PATUKAIIOB
paciieryieHus: IPU3HAKOB Y MOTOMKOB IO
(GbeHOTHITY U TEHOTHUTTY.

3anmuchIBaTh CXEMBbI I[I/IFI/I6pI/II[HOFO
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CKpEIMBaHUs, OOBSICHITH €ro
[IUTOJIOTMYECKHE OCHOBBI U PEIIATH
TEHETUYECKHE 3a7a4M Ha TUTUOPUIHOE
CKpEIIMBAHUE

6.4

CreruieHHoe
HacJIeI0BaHUE
[MPU3HAKOB

CuenjeHHOe Hacae10BaHnue MPU3HAKOB.
Pabora T. Moprana no cremnjieHHOMY
Haclie/IOBaHUIO TeHOB. Hapymienne crerieHus
TCHOB B PE3yJIbTaTe KPOCCHHTOBEPA.
XpOMOCOMHasI TEOPHsI HACTIECTBEHHOCTH.
['eHeTHuecKHe KapThI.

lemoncmpayuu:

\[lopmpemuwl: T. Mopran.

Tabauywl u cxemol: «Mero3»,

«I" eHeTHUeCKHE KapThl paCTEHUH, )KUBOTHBIX
U 4eTIOBEKaY,

«B3auMoeiicTBUE allJIEIbHBIX TEHOBY.
Obopyoosarue: MAKpOIIpENIapaT
«/Ipozodunay (Hopma, MyTaruu GOpMBI
KPBLIBEB U OKPACKH TeJa), MUKPOCKOII,
Moieb-anmnkanus «Ilepexkpect xpoMocomy.
Vlabopamophule u npaxmuueckue pabomul:
Jlaboparopnast padora Ne 5. «M3yuenue
PE3yJIbTaTOB MOHOTUOPUTHOTO U

MUTUOPUIHOTO CKPEIIUBAHUS

PackpsIBaTh COIEpKaHUE TEPMUHOB U
MOHATHN: CLIETUICHHOE HACICIOBAHNE
MPU3HAKOB, PEKOMOWHAIMS T€HOB,
TEHETUYECKHUE KapThl XPOMOCOM,

MOpPraHH/a.

Has3biBaTh OCHOBHBIE TIOJIOKEHUS
XPOMOCOMHOM TEOPUH HACIEICTBEHHOCTH T.
Moprana; packpbIBaTh coJiep:kaHue paboThl
T. Moprasa 1o cleIIeHHOMY HacJIeI0BaHUIO
I€HOB U IPUYHHBI

HapyLICHUS CLETUICHUS MEXIY T'€HAMM.
3anuCchIBaTh CXEMBbI CKPELIMBAHUS IIPU
CLICTJIEHHOM HaclleZIOBaHUH, OOBSACHATh
NPUYMHBI PEKOMOWHAIIMY T€HOB, ONPEEIATh
YKCIIO TPYIII

CLEIUIEHHs] T€HOB; PEIIaTh TEHETUUECKHE
3aJja4ul Ha CLEIUICHHOE HACJIeI0BaHUE
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y 1p030(pHIIbl HA TOTOBBIX MUKPOIPENapaTax»

6.5 " eneruxa nona. [' eHeTrKa moja. XpoOMOCOMHOE OINPEIETIEHUE PacKphIBaTh COIEPKAHME TEPMUHOB H
HacnenoBanne 11os1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. MOHSATHIA: XpPOMOCOMHBIIH HaOOp, ayTOCOMBI,
[MPU3HAKOB, ['oMorameTHbIE U TeTepOraMeTHbBIE MMOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN MOJI,
CUEIUIEHHBIX C MOJIOM opranu3mbl. HacnenoBanue npu3HaKoB, reTEPOraMEeTHBIN IT0JI, CLETUIEHHOE € MTOJIOM

CLETUICHHBIX HacJICIOBAHUE

C IIOJIOM. [MPU3HAKOB.

V{emoncmpayuu: OOBSACHATH IUTOJOTHIYECKHE OCHOBBI

ITopmpemui: I'. Mennens, T. Mopran, HH.  xpomMocoMHOro MexaHu3Ma OIpeaeaeHus

Basuiios. 1oJia y pa3jIuyHbIX opranu3MoB. CpaBHUBaTh

Taonuywt u cxemor: «I'eneTrka nosuay, 3aKOHOMEPHOCTH HACJICIOBAHUS IIPU3HAKOB,

<<3aK0H0M€pHOCTPI HacJICAOBaHN, CIICTIJICHHBIX U HE CIEIIJICHHBIX C ITOJIOM.

CLICTUICHHOTO € MoJIoM», «KaproTumsl Pemare

YEJIOBEKA U JKUBOTHBIX) FEHETUYECKUE 33/1a4M HA HACJIEIOBAHUE
CLICTJICHHBIX C ITOJIOM MPU3HAKOB

6.6 [M3MeHYUBOCTD. M3MeHunBOCTh. BUbl K3MEHUMBOCTH: PackpbIBaTh coJiepKaHuE TEPMUHOB U
HenacnencrBenHas HEHACJICICTBEHHAS U HACJIECJICTBEHHAs!. PONb  [MOHATHMI: N3MEHYUBOCTh, HACJIEACTBEHHAS
M3MEHYMBOCTh

Cpenbl B HEHACIIEICTBEHHON N3MEHUNBOCTH.
XapakTepucTrka MOIU(UKAIIMOHHOM
W3MEHYMBOCTU. BapuallMOHHBIN psi U
BapualMoHHas kpuBas. Hopma peakuuu
npu3Haka. KoanuecTBEHHbIE U KaU€CTBEHHbBIE
MPU3HAKU U UX HOPMA PEAKIIMH.

CaolicTBa MOAM(PUKAITMOHHON
W3MEHYMBOCTH.

M3MEHUYNUBOCTD,

HEHACJIEACTBEHHAs U3MEHYUBOCTb,
MOIM(DUKAITMOHHAS U3MEHYUBOCTD,
BapUALMOHHBIN psiJl, BADUAHTA, BApUALMOHHAS
KpUBasi, IPU3HAK,

HOPMa PEaKLH, KOJIMYECTBEHHbIE

Y KQUECTBEHHBIE ITPU3HAKH.
KnaccudunupoBaTh BUIbI

V3MEHUYNBOCTH U BBISIBIATH UX
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VIemoncmpayuu:

Tabauysl u cxemol: « Bugbl U3MEHIUBOCTHY,
«MoaudukanronHas

M3MEHYUBOCTHY.

Vlabopamopnsie u npakmuueckue padomul:
JlaGopaTopnas pabota Ne 6. «3yuenue
MOAU(PUKAITMOHHOW U3MEHUYHUBOCTH,
MOCTPOCHUE BapUAIMOHHOTO Psiia U
BAPUALIMOHHON KPHUBOID)

ouonoruueckue ocooeHHocTu. Ilepeuncnsiars
CBOMCTBA MOJAU(PUKAIIMOHHON U3MEHYUBOCTHU
1 OOBSICHATH €€ 3HAUCHHUE

TUTs1 OpTraHU3MOB.

PazmnaaTh KOJIUYEeCTBECHHBIC

1 KaueCTBEHHBIC MPU3HAKH; CTPOUTH
BapUAIIMOHHBIN Psifl, BAPUAIIMOHHYIO KPUBYIO,
BBIYUCIISITH CPETHEE 3HAUCHUE

MpU3HaKa

6.7

HacnencrBenHas
M3MCHUYHNBOCTD

HaCJ'Ie,Z[CTBeHHaH, NI ITCHOTUIINYCCKAaA
M3MEHYMBOCTE. KoMOMHaTHBHAS

N3MEHUYNBOCTEL. Melio3 1 IT0JIOBOH

[MpouccC - OCHOBA KOMOHMHATUBHOM
N3MCHUYNBOCTH. MYTaHI/IOHHaH

W3MEHUYHUBOCTD.
Knaccudukarus MyTaiuii: TeHHBIE,

XPOMOCOMHBIE, TEHOMHBIE.
HactoTa 1 NpUYMHBI MyTaILUH.

MyTareHHbIe (PaKTOPBI.

3aKOH rOMOJIOTHYECKHUX PSJIOB

B HACJICJICTBEHHOM M3MECHUYHUBOCTH
H. 1. BaBunosa. BHesnepnas
HACJICJICTBEHHOCTh U U3MEHUYUBOCTb.

lemoncmpayuu:
[ lopmpemuwr: I'. ne ®pu3, H. 1. BaBunos.

Tabauyel u cxemvl: «MyTanlmoHHas

PaCKpI)IBaTB COACPIKAHUC TCPMUHOB

W TIOHATHM: HACJIEeACTBCHHAS
N3MCHUYNBOCTD, KOMOHHATUBHAS
N3MCHUYUBOCTDb, MyTallUOHHAA
N3MCHYUBOCTb, MYTAaHT, MyTallUU:
I'CHHBIC, XPOMOCOMHBLIC, TCHOMHBIC,
[MOJIMIITION NS, aHCYIIIIONNA, MYTarCHbI.

XapakTepr30BaTh HACJIEICTBEHHYIO
M3MEHYUBOCTH; (POPMYJIHPOBATH 3aKOH

rOMOJIOTHYECKUX PSATOB

B HACJICJICTBCHHON M3MEHUYNBOCTH

H. 1. BaBuiaoBa 1 00BSICHATH €TI0
3HAYCHME 11 OMOJIOTHH U CEJIEKIUH.
KnaccuduiupoBars MyTalluu: TeHHbIE,

XPOMOCOMHBIE, TCHOMHBIE U ITPUBOJIUTH
[IPUMEPBI MYy TALUH.

OOBACHATH IIPUYKWHBI BOBHUKHOBCHUA
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M3MEHUYUBOCTBY.

Obopyoosanue: MUKPOCKOII, MUKPOIIpETIapaT
«po3odunay (Hopma, MyTari GopMsl
KPBLIBEB U OKpacKa TeJla); KOMHATHbIE
pacTeHus ¢ MECTPON OKPACKOU JIUCTHEB.
Vlabopamopnsie u npakmuueckue padomul:
JlaGopaTopnas pabota Ne 7. « Ananus
MYTalMi y Apo30QHIIbI HA TOTOBBIX
MUKpOIpernaparax»

MyTalHi, poiib (haKTOPOB-MyTareHoOB.
CpaBHMBATh BUABI MyTallli; BBIABIIATH
[IPUYMHBI HACJIEACTBEHHOW N3MEHUNBOCTH,
MCTOYHUKH MyTareHOB B OKpY’Kalollel cperie
(KOCBEHHO). XapaKTepru30BaTh BHESICPHYIO
HACJIEICTBEHHOCTh M U3MEHYUBOCTD

6.8

[ eHeTUKA YeJIOBEKA

[ enernka yenoseka. Kapuorun

yeJIOBEKA.

(OCHOBHBIC METOJIbl TCHETUKHU YEI0BEKA:
FeHEaAJIOTUYECKH, OJIM3HEIIOBBIMH,
[UTOTC€HETUYCCKUM, OMOXUMHYCCKUH,
MOJIEKYJISIPHO -TeHeTndeckuil. CoBpeMeHHOe
OmpeAeICHUE F'€HOTUIIA: TTOJTHOTEHOMHOE
CEKBEHUPOBAHME,

TCHOTUITUPOBAHUE, B TOM YHUCJIE€ C TIOMOIIBIO
[111P-ananmm3a. HacneacTBeHHbie 3a001¢BaHuUs
yeJIoBEKa: F'eHHbIC 00JIe3HHU, 00IE3HU C
HacJIeCTBEHHOM

MPEIPACTION0KEHHOCTIO, XPOMOCOMHBIE
0oste3nn. CoMaTHYECKHE

M I'CHCPATHUBHLIC MYTalllH.

PackpbIBaTh coAepkaHUE TEPMUHOB U
MOHATHI: KAPUOTHUII YETIOBEKA,
[IUTOT€HETUYSCKUM METO/I, TeHEaIOrnYeCKUI
METO/, POJAOCIOBHBIE, OJM3HEI[OBBIN METOI,
HacJIeJACTBEHHBIC 00JIe3HU: (MOHOTEHHBIE, C
HaCJICACTBEHHOM

[PEPaACIION0KEHHOCTHIO, XPOMOCOMHBIE),
MEIUKO-T€HETUYECKOE KOHCYJIbTUPOBAHUE.
[TepeyncisiTh 0COOEHHOCTH U3YUYEHUS
FCHETUKHU YEJIOBEKA; MPUBOIUTH MPUMEPHI
HACJICICTBCHHBIX OOJIE3HEH YeIIOBEKa,
XapaKTEPU30BaTh METOJIBI UX MPO(UIAKTHKH;
00OCHOBBIBATh 3HAYCHUE MEIUKO-
FEHETUYECKOrO
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CtBONOBBIE KIIETKH. [[pUHIHANIBI 310pOBOTO
o00pasa KU3HU, JUATHOCTUKH, TPOPHITAKTUKHI
U JIEYEHUS TeHETUUYECKUX 0oste3Hei. MeauKko-
FEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUCHUE
METUITMHCKOM T€HETUKHU B MPEOTBPAIICHUHN U
JIeYeHUN

TEHETUYECKUX 3a00JIeBaHUI YeIOBEKa.
Vlemoncmpayuu:

Tabauywvl u cxemot. «HacnenoBanue pesyc-
dakropa», «I'eHeTHKa TPy KPOBW».
Vlabopamopnvle u npaxmuueckue padomol:
[IpakTuaeckas padora Ne 2.

«CocTaBlIeHHE U aHAJIU3 POJOCIOBHBIX
YEIIOBEKA»

KOHCYJIbTUPOBAHMUSL.
BBISBIISITE U CPAaBHUBATH MEXKIY COOOM
JTOMAHAHTHBIE U PELIECCUBHBIE TPU3HAKH
JeJIOBEKA.

qCIIOBCKA

CocTaBnaTh U aHaJIN31upoBaTh POAOCIOBHELIC

Toro yacoB 1o Teme

8

Tema 7. Ceslekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

7.1

CCHGKHI/IH KaK HayKa

1 IIpOICCC

1

Cenekus Kak Hayka U MpOLECC.
3apoxACHUE CENEKIUN U IOMECTUKAIHSI.
Yuenne H. U. BaBunoBa o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHHM.

[{eHTpbI IPOUCXO0XKICHUS TOMAITHUX
PKUBOTHBIX.

CopT, mopoaa, ITaMM.

PackpbIBaTh cozepkaHue TEPMUHOB
Y TIOHATHI: CENIEKLINs, COPT, IOPOJIa,
[ITaMM, JJOMECTUKALINS,

WIU OJIOMAalIHUBAHUE, LICHTPbI
MHOT000pa3usi M MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUI

U )KUBOTHBIX, THOpUIU3AIHS,

MCKYCCTBEHHBIIH 0TOOP.
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/[emoncmpayuu:

Ilopmpemuwi: H. 1. BaBunos.

Taonauysl u cxemur: xapta «LleHTpbI
MHOT000pa3us U MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHui», «[lopoasl qoManrHux
KUBOTHBIX», «COpTa KyJIbTYpPHBIX PACTEHUI».
Oobopyooeanue: MynsiKy IUIOJ0B U
KOPHETLIOI0B AUKUX (POPM M KYJIbTYPHBIX
COpPTOB pacTeHUii; repoapuii
«CenpCKOX0341CTBEHHBIE PACTEHUS»

HasbiBaTh U CpaBHUBATh OCHOBHBIE TaIlbl
Pa3BUTHS CEICKIUH.

M3marate yuenue H. M. BaBunoBa o neHrpax
MPOUCXOXKIACHUS KyIbTYPHBIX PACTCHHIA;
paznuyaTh EHTPHI Ha KapTe MUPA, CBA3BIBAThH
X MECTOIIOJIOKEHHE C OYaramu
BO3HUKHOBEHUS JIPEBHEHIIINX IUBUIIU3AIUN.
CpaBHUMBATh COpTa KyJIbTYPHBIX PACTCHHU,
MOPOJIbI TOMAITHUX )KUBOTHBIX U UX JUKUX
npeakoB. OLEHUBATH POJIb CEJIEKIINU B
00ecTieueHNH MPOIOBOJILCTBEHHON
0C30MMacCHOCTH YEJIOBCUSCTBA

7.2

MeTtonansl
TTOCTHXKEHUS CEJICKIIUU
pacTeHui

1 )KUBOTHBIX

CoBpeMeHHbIE METOIbI ceJIeKIMU. MaccoBbIi
U MHAUBUAYAIbHBIA OTOOPHI B CEJIEKIUU
pacTeHuil 1 )KUBOTHBIX. OIIEHKA 3KCTEPhEPA.
bJIM3KOPOICTBEHHOE CKPEIIMBAHUE -
UHOpUIMHT. YncTas TUHUS.

CKpelBaHue YUCTHIX JIMHUM.

[" ereposuc, wiu rudpuIHas cuia.
HepoacTBeHHOE CKpEIIMBaHNE - Ay TOPHUJIUHT.
OTtnanenHas THOPUAU3AIUS U €€ YCIIEXH.
VcKyCCTBEHHBI MyTareHes3 U MOJIyYeHHe

[TOJIMIIJIONAO0B. Z[OCTI/I)KCHI/IH CCIICKIINH

PackpbIBaTh COlepKaHUE TEPMUHOB U
MOHSATUN: HCKYCCTBEHHBIH 0TOOP, MACCOBBIH
0TOOp, MHIANBUIYAJIBHBIN OTOOD, SKCTEPHED,
OMU3KOPOJICTBEHHOE CKpEIIUBaHKEe, YUCTAs
TTMHUS, TETEPO3UC,

HEPOJICTBEHHOE CKPEIIMBAHMUE,
MCKYCCTBEHHBII MyTareHes, NoJUILIOUIbI.
CpaBHUBaTh (POPMBI HCKYCCTBEHHOTO 0TOOpa
(MaccoBOTo U MHIUBHUIYaTbHOTO), BUIBI
rudpuan3anuu (6JIM3KOPOICTBEHHON U
OTJIaJICHHOM ), CIIOCOOBI TIOTyUYeHUs

[TOJIMIIIIOUAO0B.
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pacTeHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.
VIemoncmpayuu:

[ lopmpemuwr: 1. B. Muuypus,

['. JI. Kapnieuenko, M. ®@. UBanoB. Tabiuyst u
cxemol: «OTHaneHHass THOPUAN3ALIUS,
«PaboThI akageMuka

M. ©. UBanoBay, «llomummongus».
Obopyoosanue: MySKY TUIOJIOB U
KOPHEIUJIOOB TUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHu. Jlabopamopnuvie u
npakmuyeckue padomoi:

DKcKypcusi «OCHOBHBIE METO/IbI U
TOCTHKEHUS CEJIEKIIUUA PACTEHUM U )KMBOTHBIX
(Ha CENEKIMOHHYIO CTAHIIHIO, TIJIEMEHHYIO
dbepMy, COPTOUCTIBITATEIBHBIM YYACTOK WU
TEIJTNIHOE XO3SHCTBO)

[[puBOIUTE MPUMEPBI TOCTUKEHUN CEIEKIINU
PAaCTEHUH U )KUBOTHBIX

7.3

buoTtexH osorus
KaK OTpacilb
[MPOU3BOACTBA

buoTexHonorus Kak oTpacib MPOU3BOACTBA.
['eHHast HHXXKEHEpHUs. DTambl CO3AaHUS
pekomOunanTHor JIHK u TpancreHHBIX
opranu3MoB. KiieTouHas HHKEHEPHSL.
Knerounsle KyiabTypbsl. MUKPOKIOHAIBHOE
pa3sMHOXeHHe pacTeHnil. Kitonnposanue

BBICOKOIIPOAYKTHUBHBIX

PackpbIBaTh coliep:kaHue TEPMUHOB U
MOHSITHI: OMOTEXHOJIOTHS, KIIETOYHAS
WHXEHEPUS, TeHHAs! NHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTE€HHbIE OPTaHU3MBI,
['MO (renernuecku MOAU(PHUIIMPOBAHHBIC
OpraHu3Mbl). XapaKTepu3oBaTh
OMOTEXHOJIOTHIO KaK OTpacilb MPOU3BOJICTBA,

OCHOBHBIC
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CEIbCKOXO3MCTBEHHBIX OPTAHU3MOB.
JKOJIOTUYECKUE U ITUUECKUE MTPOOIIEMBI.
['MO - reneTnyeckd MOAU(PUIIMPOBAHHBIE
OpraHu3Msl. [lemoncmpayuu:

Tabauuywvt u cxemot: «OOBEKTHI
OHOTEXHOJIOTUNY, «KIeTOUHbIE KYJIbTYphI U
KJIOHHpOBaHue», «KoHcTpynpoBaHnue u
MEPEHOC TE€HOB, XPOMOCOM)

OCTH)KEHUSI OMOTEXHOJIOTHH B 00JIaCTH
MPOMBIIINIEHHOCTH, CETTLCKOTO XO3sICTBA U
MEIUITIHBIL.

[lepeuncnsaTh W XapakTepU30BaTh OCHOBHBIC
METOIBI ¥ IOCTHKCHUS OMOWH)KEHEPHH.
OOCyX)aTh 3KOJIOTUYECKUE U ITUIECKHE
ACTICKTHl HEKOTOPBIX MCCIIEAOBAHUI B 00JIACTH
OMOTEXHOIOTUH (KIIOHUPOBAHMUS,
MCKYCCTBEHHOTO OIIJIOZIOTBOPEHUS,
HAMPaBJICHHOTO N3MEHEHHS TeHOMA |
CO3/IaHMS TPAHCTEHHBIX OPTaHIU3MOB)

Toro yacos 1o teme

Pe3zepBHOE Bpems 1
OBILEE KOJIMYECTBO 34
YACOB I10 IIPOTPAMME
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11 KJIACC

Ne
/1

HanmenoBanne
pa3aesoB U TeM
y4eOHOro npeamera

KomnnuecTtBo
qacoB

[IporpamMmmMHOE coaeprxanue

OCHOBHBIC BH/IBI JIEATEITHHOCTH
00yyJaromuxcs

Tema 1. DBoronMOHHAA OMOJIOTUA

1.1

DBOJIIOINS U METOJIBI

€€ U3y4yeHus

HPGI[HOCBIJ'IKI/I BO3HUKHOBCHU

PBOJIFOIIMOHHOW TEOPUH. JBOJIFOIIMOHHAS
TEOPHS U €€ MECTO B OMOJIOTHH.
BiisiHue 3BOTIONNOHHON TEOPUH

Ha pa3BUTHE OMOJOTUU U IPYTUX HAYK.
CBUIETENBCTBA 3BOJIOLIHH.

[laneoHTOIOrNYECKUE:!

MOoCJICAOBATCIIbHOCTD I1OSBJICHUA BUJIOB
B I1aJI€OHTOJIOTMYECKOM JICTOIIMCH,

TIepeXOoaHbIC POPMBI.
buoreorpaduueckue: CX0ACTBO
U pazauune ¢ayH u (GIop MaTepUKOB

U OCTPOBOB. DMOPHOIOTUYECKHE:
CXOJICTBA M pa3inyusi SMOPHOHOB Pa3HBIX

B OB II03BOHOYHBIX.

CpaBHI/ITeHBHO'aHaTOMI/I"ICCKI/IeI
TOMOJIOI'MYHBIC, aHAJIOTHYHBIC,

pyAMMEHTapHbIE OpPraHbl, AaTABU3MBI.
MoJteKyIsIpHO-OMOXUMUYECKHE:

CXO0ACTBO MCXaHHU3MOB

HAaCJICACTBCHHOCTHU M1 OCHOBHBIX

PackpbIBaTh COIEpKAHUE TEPMUHOB

Y TIOHSITUI: 3BOJIIOLIMS, IEPEXOIHBIC
bopmbl, GUITOTECHETUIECKUE PSIBI,
BU/IbI-9HJIECMUKH, BUJIbI-PEITUKTHI,

3aKOH 3apOJIBIIIEBOTO CXOJCTBA,
OHMOTrCHETUYECKHUM 3aKOH,

I'OMOJIOTMYHBIC 1 aHAJIOT'NYHBIC

OpraHbl, pyJUMEHTapHbIE OPTaHbI,
aTaBU3MBbI.

[lepedyncnsiTh OCHOBHBIC ITAITbl PA3BUTHS
HBOJTIOIMOHHON TEOPHH.
XapaKkTepu3oBaTh CBUJICTEIIHCTBA
HBOJTIOIUH: TTAJICOHTOJIOTHIECKHUE,
ounoreorpaduyeckue,
AMOPHOJIOTHUYECKUE, CPABHUTEIHHO-

aHATOMHUYECKHE, MOJICKYIISIPHO-
OMOXUMUYECKHUE.

[[puBOIUTH MIPUMEPHI IEPEXOAHBIX
dbopM opraHu3MoB, (HUIOTEHETHIECKIX

PSIOB.

[TpuBOINTH HOPMYITMPOBKH 3aKOHOB
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MeTa00JIMUECKUX MMyTEH Y BCEX KUBBIX
OpraHU3MOB.

V[emoncmpayuu:

Ilopmpemuwi: K. JIunnei, K. b. Jlamapk,
4. Jlapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkens, . Mromep.
Tabauuwst u cxemwr: «Pa3purue
OpraHUYECKOro MHpa Ha 3emMiey», pelbe]HbIe
TaOJIULbI «3apOABIIIN TTO3BOHOYHBIX
PKUBOTHBIX», « APXEONTEPUKCY.
Oobopyoosanue: buoreorpaduueckas Kapra
MUpa; KoJuieKusa «PopMbl COXpaHHOCTH
MCKOIIA€MbIX )KUBOTHBIX U PACTEHUID;
BJIQXKHBIE Mpernapatsl «PazButue
HAaCEKOMOroy, «Pa3BuTHe JIATYIIKN

OMOre€HEeTUYECKOT0 U 3aPO/IBIIIEBOTO CXOJICTBA

1.2

VcTopus pa3BUTHS
MpeacTaBieHuit 00
HBOJTIOIINH

DBotoniionHas Teopus Y. /lapsuna.
[IpeanochblIKy BOBHUKHOBEHHUS IapBUHU3MA.
JIBIKYIIIME CUIIBI SBOJIIOLIMU BUJIOB 1O
JlapBuHy (M30BITOYHOE PA3MHOXKEHUE TIPH
OTPaHUYEHHOCTH PECYPCOB,
HeoTpeieNieHHas N3MEHYUBOCTh, O0ph0a 3a
CYILIECTBOBAaHUE, ECTECTBEHHBIN OTOOD).

CuHTeTHYECKas TCOPHA SBOJIOLUHU

PackpbIBaTh COIEpKaHUE TEPMUHOB U
[MOHATUN: CUCTEMATHKa, €CTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOpP. XapaKkTepu3oBaTh
OCHOBHBIE 3BOJIFOLIMOHHBIE UEH, KOHIIEITINU
Y TEOPUHU; CPABHUBATH B3IJISAIbI HA BUJ U
sosonuio K. JIunues, XK.b. Jlamapka, Y.
/lapBuHa.

OuenuBaTh BKJIaJ JIuHHEs B pa3BUTHE

CHCTEMATUKHA U OOBSICHATH IIPUHIUIIBI
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(CTD) 1 ee OCHOBHBIE TTOJIOKCHHUS.
V[emoncmpayuu:

Ilopmpemui: K. Jlunnen, K. b. Jlamapk, Y.
JlapBuH.

Taonuywt u cxemor: «Ilonyisuny, «Kapra-
cXeMa MapiIpyTa MyTeIIeCTBHS

Y. dapBunay, «D®opmbl 60psObI 32
CyIllIeCTBOBaHUE», «ECTECTBEHHBIN 0TOODY,
«MHoroo0Opasue COpTOB pacCTEHUI»,
«MHnoroo0pa3sue mopoa

YKUBOTHBIX)

OMHapHOM HOMEHKJIATYphl. XapaKTepU30BaTh
COJIepKaHNE U 3HAUCHUE DBOJTIOIIMOHHON
KOHIICTILIUT

K. b. Jlamapka.

O1eHNBaTh €CTECTBEHHO-HAYYHBIC U
COLMATHHO- SKOHOMHUYECKHE
MPEINOCHIIKY BO3HUKHOBEHUS
hBOMOLMOHHON Teopun Y. J[apBuHa.
PackpbIBaTh coqiepKaHue YBOIIOIUOHHON
teopun Y. /lapBuHa; cpaBHUBATH
HEOIPE/ICIICHHYIO U ONPECIICHHY IO
N3MEHYUBOCTH, €CTECTBECHHBIN U
HMCKYCCTBEHHBIN 0TOOD, GOopMBI OOPHOBI 3a
CYILIECTBOBAHHUE.

OnuckIBaTh MOJOKEHUS CUHTETUYECKON
Teopuu dBorOIK (CTD) u 00BACHATH ee
3HaYeHUE 7151 OMOJIOTUU

1.3

Bu: kpurepuu u
CTPYKTYypa.
[Tomysiius Kak Kak
DJIEMEHTapHas
EAMHULIA BUIA

MuxkposBomronus. [lomyssanus kak

eIMHULIA BUJIA U DBOJIIOLIMH.

V{emoncmpayuu:

Tabauuwt u cxemor: «Ilonmynsumy,
«MyTaliMOHHas U3MEHUYUBOCTHY.
Obopyoosanue: MUKPOCKOI, MUKpOIIpenapaT
«JIpozodunay (Hopma, MyTaru GopMeI
KPBUILEB U OKPACKH TE€JIa), MOJIEIh-

anrukanus «llepekpect xpomocom.

PackpbIBaTh COJIep)KaHUE TEPMUHOB H
MOHSTHI: MUKPOIBOJIFOIHS, BU, KPUTCPUH
BU/JIa, apeaJl, MOMyJIAns, TeHO(OH I, MyTaIluy,
KOMOWHAINH

CHOB.

XapakTepHu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATHUYECKYIO CIMHUITY U 1IETTOCTHYIO
OMOJIOTHYECKYIO CUCTEeMY. BBICISTH
KpuTepur Buaa (MOPHOIOTHICCKUMT,

(H3HOIOTHYECKUH,
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Vlabopamopnule u npaxmuueckue padomol:
JlaGopaTopnas padota Ne 1. «CpaBHeHUE
BUJIOB TI0 MOP(OJIOTUUECKOMY KPUTEPHUIO»

OMOXUMHYCCKUM, TCHETHUCCKUH,
PKOJIOTMYECKHM, reorpa@uueckuii) u
MPUMEHATH KPUTEPHUU JJIS ONTUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepu3oBaTh MOMYJISALUIO KaK
CTPYKTYPHYIO €IMHUILY BUJIA U
PBOJIFOLIU Y.

OnuchIBaTh MOMYJISAIIUIO IO OCHOBHBIM
MOKa3aTeJisiM: COCTaB, CTPYKTypa

1.4 |Memxymue cusl JIBxymue cuibl ((hakToOpbl) BOIIOIUU
(271eMeHTapHbIe BUJIOB B Iprpoie. MyTallMOHHBIN IIPOLIECC U
(haKkTOpbI) BOJIOLIUU KOMOWHATHUBHAs! N3MEHYHBOCTD. PackpbIBaTh coJiep:kaHue TEPMUHOB U
[lomyaauMOHHbIE BOJIHBI M JAPEk( reHOB. MOHTHI: KOMOWHATUBHASI U3MEHYUBOCTb,
W3omsus u murpanus. lemoncmpayuu: MyTalMK, MyTallMOHHBIN POIIECC,
Tabauyvl u cxemol: «JIBUKYIIAE CHTTBI MOMYJIAIIMOHHBIC BOJHBI, Ipeii( reHoB,
PBOJTIOIII W30JISIIIMS, MUTpali. XapakTepu30BaTh
hIIeMEHTapHbIe (DAKTOPBI IBOIOIIH:
MYTaIMOHHBIN Mpoiiecc, KOMOMHATUBHAS
N3MEHYUBOCTb, MOIMYJISIIHOHHBIE BOJHBI,
npetid reHoB, U30IIALNS, MUTPALIHS.
'Y craHaBIMBaTh NPUYUHHOCIEACTBEHHBIE
CBSI3U MEX]y MEXaHU3MOM U PE3yJIbTaTOM
ENCTBUS ABMKYIINX CUJT (3JIEMEHTapHBIX
(baKkTOPOB) HBOTIOINH
1.5

EcTecTBeHHBIN 0TOOD U
ero ¢hopMbl

EcTecTBeHHBIN 0TOOD - HAMIPABJISTFOIIHIA
(hakTOp BOIIOLUU.

DopMBbI €CTECTBEHHOTO 0TOODA.

PackpbIBaTh co/iepikaHUe TEPMUHOB M
MOHATHI: €CTECTBEHHBIN 0TOOP, OOpHOa 3a

CyIIECTBOBAHHUE.
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V[emoncmpayuu:
Tabauywl u cxemot: «EcTecTBeHHBIN 0TOODY,
«bopn0a 3a cyliecTBOBaHUE»

OnuceIBaTh MEXaHU3M JCHCTBUS
€CTECTBEHHOT0 0TOOpA.

Xapaktepu3oBaTb  (OPMBI  €CTECTBEHHOTO
oTOOpa  (ABMXKYIIMM, CTaOWIM3UPYIOIINH,
MU3PYNITUBHBIA) W CPaBHUBATh HMX MEKIY
co00il.

XapakTepu3oBaTh 00pbOYy 3a CyIIECTBOBaHUE
W CpaBHUBATh €€ BUJBI (MEKBUIOBASI,
BHYTPHUBH10Bast, O0OpbroOa ¢
HeOIaronpusATHBIMU (paKTOpaMu BHEUTHEHN
cpeibl)

1.6

Pe3ynbTaThl 3BOIOLUNA:
MPUCTIIOCOOIEHHOCTD
OpraHu3MOB U
BUI000pa30BaHUe

[Iprcroco6IeHHOCTh OPraHU3MOB Kak
pe3ynbTat 3Bodtonuu. [lpumepsr
NpUCIOcoOJIeHUI Y OpraHU3MOB.
ApoMOp(0O3bl U UINOAJATITAIIUH.

Bun u Bugoo6pasoBanue.

Kpurepun Buga. OcHOBHBIE (OPMBI
BUI000pa3oBaHus: reorpadudeckoe,
HKOJIOTHYECKOE.

V{emoncmpayuu:

Tabdauyvl u cxemol:
«IIprcrocoOIeHHOCTh OPTaHNU3MOBY,
«I" eorpaduueckoe BU1000pa3oBaHUE,
«IKOJIOTHYECKOe BUI000Pa30BAHHE).
Oobopyoosanue:

kosuteknus «[Ipumephl 3aUTHBIX

MPUCTIOCOOTICHUH Y KUBOTHBIXY,

PackpbIBaTh cojiep:kaHue TEPMUHOB U
MOHSITHI: MPUCIIOCOOIEHHOCTD,
MOKPOBUTEIHLCTBEHHAS U
peocTeperaroias OKpacka, MaCKMpOBKa,
BU1000pa3oBanue. ONUCHIBaTh MEXAHU3M
BO3HUKHOBEHMSI IIPUCIIOCOOJICHUI Y
OpraHu3MOB. BBISBISATE 10 U300paXKeHUsIM, Ha
PKUBBIX U (DMKCHUPOBAHHBIX MperapaTax
MpPUMEPhI PUCTIOCOOIEHHOCTH PACTEHUHN U
PKUBOTHBIX K YCIIOBUSIM CPEJIbl OOUTaHMUSI,
TOKa3bIBaTh OTHOCUTEIbHYIO
11e1eCO00Pa3HOCTh MPUCTIOCOOTICHHIA.
XapakTepu30BaTh CIIOCOOBI U MEXaHU3MbI
BUI000pa30BaHMUSI; ONMCHIBATH U CPABHUBATH

OCHOBHBIC
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KOJUIEKIIMSI HACEKOMBIX C Pa3IU4YHbIMU
TUIIAMU OKPACKH; HAOOP IJI0/I0B

1 CEMSIH.

Vlabopamopnsle u npakmuyeckue padomul:
JlaGopaTopnas padota Ne 2. «Onucanue
[PUCIIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCUTEJIBHOT'O XapaKTepay

(OpPMBI HIKOJTOTHIECKOTO U reorpaduaeckoro
B11000pa30BaHUs

1.7 Hanpasnenns u  myTH

MaKpOIBOJTIOIIUH

Maxkpo3Boronus.

dopmbl 3BOTIOIUY: (UIICTHYCCKAS,
NTMBEPreHTHasl, KOHBEPreHTHAs,
napauienbHas. HeoOpaTuMocTh IBOITIONUH.
[TporcxoXIeHHUE OT HECTICITUATM3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyrolast crienuanTu3ams.
AanTUBHAS paauaIus.

Vlemoncmpayuu:

[ lopmpemuwr: A. H. CeBep1ios.

Tabauyvr u cxemovl: «ApoMopdo3bi»,
«Mnnoananranumy, «O0IIas 1ereHepanus.
Obopyoosanue: monenb «OCHOBHbBIE
HATIPABJICHUS SBOJIOIUNY; 00beMHAast MOIEITb
«CTpoeHue TOJI0BHOTO MO3Ta

MO3BOHOYHBIX)

PackpbIBaTh coAep:kaHUE TEPMUHOB U
MOHSATHN: MAaKPOIBOJIOIHS, (DUIIOTECHES,
OMOJIOrMYeCKHil mporpecc u perpecc,
apomop}o3, nuanoaganTanus, oouas
ereHepanys, aJalnTUBHAS pagualus.
XapakTepu3oBaTh (HOPMBI BOJIOLIUU.
BoIsBISITE apOMOP(O3bl U MAUO0AAANTALIUN Y
pacTeHuM

1 KUBOTHBIX.

CpaBHUBATh OMOJIOTUYECKUI TIpOrpecc U
Ouonoruueckuii perpecc, apomopdos,
UAMO0AANTAIIMIO U OOIIYIO IETeHEepaIuIo.
BBIABIISTE B3aUMOCBS3U MEXKIY IyTAMHU U
HaIIPABJIECHUSMU 3BOJIIOLUN Y PAaCTECHUN U
PKUBOTHBIX

IToro yacos o TemMe
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Tema 2. Bo3HHKHOBeHHE U pa3BUTHE KH3HU HA 3emuie

2.1 VcTopus KU3HHA HA
3eMIIe 1 METOBI €€
M3YUYCHUS.

[ nmoTe3sl
[TPOUCXOXKIACHUS
PKM3HU Ha 3eMJIe

2

JloHay4yHbIE TPEACTABICHUS O 3aPOKICHUN
Ku3HU. HaydHble

TUIO0TE3bl BOSHUKHOBEHMS KU3HU

Ha 3emiie: aOMOreHe3 U MaHCIIEPMUS.
XUMHUUYECKasT DBOJIIOIUS.

AOWOTECHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB
13 HEOPraHMYECKUX. JKCIEPUMEHTAIBHOE
MOATBEPKICHUE XUMUYECKON IBOJIIOIUU.
HauanbHbIC TAIbl OMOJIOTHYECKOM
peosonMU. ['unoreza PHK- mupa.
DopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHHUE MPOTOKIIETKHU.

[lepBbIe KJIETKH U UX SBOJIFOLIHS.
DOpMUPOBAHUE OCHOBHBIX I'PYMI KUBBIX
OpTraHU3MOB.

V{emoncmpayuu:

Ilopmpemul:

®. Peau, JI. [Tactep, C. Muiep,

A. W. Onapum, I'. IOpu.

Tabauuywvt u cxemot: «BO3HUKHOBEHHE
COHEYHOM CUCTEMBD»,

«Pa3BuTHe OpraHudecKoro Mupay,
«PacturenbHas kiaeTka», «KuBoTHas
KJIeTKay, «lIpokapuoTnueckas

KIICTKAY

PackpbIBaTh Co/iepKaHNE TEPMUHOB U
MOHSATUN: KpeallmoOHN3M, a0UOTEHE3,
BUTAJIU3M, TTAHCTIEPMUs, OMOM033,
KOallepBaThl, MPOOUOHTHI, CAMOMOTEHES.
XapakTepu30BaTh METO/IbI U3yUYCHUS
MCTOPUYECKOTO MPOIITIOTO 3eMIIH.
[lepednciisiTh OCHOBHBIE 3TAIlbl XUMUYECKON U
OHOJIOTHYECKOM

PBOJIIOLIH.

3narath cofiep)KaHue TUTIOTE3 U TEOPUH
BO3HMKHOBECHUS KU3HU Ha 3eMiie
(kpealrmoHM3Ma, CaMOMPOU3BOJILHOTO
3apoKACHUS (CIOHTAaHHOTO), TAHCIIEPMUU,
runote3bl PHK-mupa). OnuceiBaTh
hkciepuMenThl C. Muiepa u I'. FOpu o
MOJIYYCHUIO OPTAaHNYECKUX BEIIECTB U3
HEOPTraHUYECKUX MyTEeM

aOMOreHHOTO CUHTE3a
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2.2

(OCHOBHBIE ITAIbI

PBOJIOIAH

OpPraHUYECKOr0 MHUpa
Ha 3emiie, pa3BUTHE

PKU3HH 110 9paM U
repuoiam

Pa3ButHe xu3HU Ha 3emIie IO Ipam

n nepuoaam. Karapxeit. Apxerickas

1 IIpOTEpO30KcKas dpsl. [laneo3onckas
bpa U ee MEPHUOIbl: KeMOPHUICKUIA,

OpPJOBUKCKUM, CUITyPUNCKUH,
TEBOHCKHI, KAMEHHOYTOJIbHBI,
[IEPMCKHI.

Me30301iCKast 3pa U €€ NepUuoablL:
TPUACOBBIH, FOPCKUI, MEJIOBO.
KaliHo3oiickas spa u ee nepuo/ibl:
[MaJ€Or€HOBBIN, HEOTCHOBBIM,
AHTPOIIOTE€HOBBIM.

XapakTepucTuka KauMara

U T€OJIOTUUECKHUX MpoueccoB. OCHOBHbBIE
STaIlbl SBOJIIOIIUU PACTUTEIBHOTO U
PKUBOTHOT'O MUpa. ApoMop(ho3b1

y pacTeHuil U )kUBOTHBIX. [losiBIIeHUE,

paclBET ¥ BEIMUPAHUE TPYIII KUBBIX
OpraHu3MOB.

Vlemoncmpayuu:

Tabauyvt u cxemol: «Pazputne
OPTraHUYEeCKOr0 MUPay,
TCOXPOHOJIOTHUECKas TaOIHIIa,;
KOJUIEKIUs «DOPMBI COXPaHHOCTHU
MCKOTIA€MbIX KUBOTHBIX U PACTECHUI.

Vlabopamopuusle u npakmuyieckue papomol:

PackpbIBaTh COIEpKAHNE TEPMUHOB

Y TIOHSITUI: 30H, 3pa, EPUO/I,

apoMopd03bl, UANO0ATANITAIINH.
3HATH MOCIEIOBATEILHOCTH DOHOB!

KaTapxeu, apxeu, MpoTepo30il,
baHepo30ii; Ap: apxenckas,
[IPOTEPO30MCKas, NaNe030MCKasl,
ME3030MCKasl, KAMHO30MCKas; IIEPUOJIOB:
KeMOpHUICKUIN, OPJIOBUKCKUA,
CUJTyPUHCKUI, IEBOHCKHH,
KaAMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUH, MEJIOBOU,
[1aJICON€HOBBIN U HEOT€HOBBIM,
AHTPOIIOr€HOBBIM.

XapakTepr30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUU OPraHUYECKOTO MUpPA

10 3paM U MEPUOJaM I'e0JOTHUECKOU

MCTOPHH; ITAIbl Pa3BUTHUSA
PACTUTEIBHOIO U JKUBOTHOT'O MUpA.
BoiaenuTh riiaBHbIe apoMOop(]o3bl
PAaCTEHUH U )KUBOTHBIX.

CpaBHUBATh MEXTy COOOM
MPECTABUTEIICH CHCTEMATHYCCKIX

IPYII OPraHU3MOB, BBISBJISITH YEPThI
YCIIOKHEHHSI ¥ TIPUCTIOCOOICHHOCTH
K YCJIOBUSIM KM3HU
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[IpakTuyeckas padota Ne 1. «3yuenue
MCKOIIAEMBIX OCTAaTKOB PACTEHHUU WM JKUBOTHBIX
B KOJUICKIUAX).

DKCKypcusl «IBOJIIOIUS OPTaHUYECKOr0 MUpa
Ha 3eMIIe»

(B eCTECTBEHHO-HAy4YHbII WK KpaeBeTUECKUI

My3eil)
2.3 |CoBpemeHnHas Cucrema OpraHM4eCcKOro Mupa Kak
cucreMa OTpak€HHE 3BOIOLMHU. OCHOBHBIE PackpbIBaTh coAep:kaHUE TEPMUHOB U
OpraHNYECKOro MHUpa CUCTEMATHUYECKHUE TPYIIIbI OPraHU3MOB. MOHATUI: CUCTEMATUKA, UICKYCCTBEHHAs U
V[emoncmpayuu: €CTeCTBEHHas Kiaccuukaius, OuHapHas
Taoauuvt u cxemwvr: «COBpeMEHHas CUCTEMA [HOMEHKJIATYpa, PUHIIUAIT HEPAPXUIHOCTH.
OpraHUYECKOr0 MUPa» XapaKkTepu30BaTh COBPEMEHHYIO CUCTEMY
OpraHNYeCcKOro MHpa
2.4 Dpomorus YEJI0BEKA
(anTpOTOreHes) DBOJIIOIUS YEJIOBEKA. AHTPOIOJIOTHS KaK PackpbIBaTh coJIepKaHUE TEPMUHOB U

Hayka. Pa3BuTue npeacraBieHu o
[IPOUCXOXKICHUH YesloBeKa. MeTo bl
n3y4yeHusl antponorenesa. Cxoacrsa u
pa3inuyus YeIOBEKa U JKUBOTHBIX.
CucTemMaTH4ecKoe MOJI0KEHNE YEI0BEKA.
V{emoncmpayuu:

Ilopmpemui: Y. JlapBuH.

Taoauyn u cxembl: «CpaBHeHHne
QHATOMUYECKUX YEpPT CTPOCHHUS YeJIOBEKa U

YEIIOBEKOOOPa3HBIX 00€3bsTHY.

Obopyooeanue: cienku

[MOHATUI: AaHTPOIOJIOTUsI, AHTPOIIOTEHE3,
yea0BeK pasymubiii (Homo sapiens),
MPSIMOXOXKJICHUE, BTOpasi CUTHAJIbHAs
crucTema.

[lepeunciisaTh 3aa4l aHTPOTIOJIOTHUHU, ITATIBI
CTAHOBJICHUS U PA3BUTHUSA MPEJICTABICHUN O
[MPOUCXOXKICHUHN

YeJI0BEKa.

M3naratb OCHOBHBIE MOJIOKEHUS Teopun Y.
JlapBrHA, KPUTUYECKHU OIIEHUBATh HEHAYUYHYIO

WHGOPMAIIUIO O TPOUCXOXKICHUH YEIOBEKa.
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VTH 1300paKeHUSI KAMEHHBIX OpY Ui
MEepBOOBITHOTO YEJIOBEKA: KAMHU- YOTIEPHI,
pybuna, ckpebia

3HATH CHCTEMAaTHUECKOE TIOJIOKEHHE BUIA
Homo sapiens, nepednciisate ero Mop¢hoJioro-
AHATOMHUYECKHE TIPU3HAKK PA3HOTO YPOBHS
(Tum, KJacc, oTpsAa U Ap.).

YV CcTaHaBIUBAThH YEPThI CXOJCTBA M PA3IMUHI
YeIOBEKA M KUBOTHBIX. OOBACHATH U
OILICHWBATh 3HAYCHHE HAYYHBIX 3HAHUM O
POMCXOKICHUN YeJI0BeKa [Tl TOHMMAaHHUs
MecTa M POJTH

YesI0BeKa B TIPUPOJIC

2.5

JIBroKy1IME CUIIBI

(paxTopsr)
AHTPOIOTreHEe3a

JIBoxymue cuibl ((hakTopbl) aHTPOIIOTeHE3A.
HaciencrBeHHast ”3BMEHYHBOCTD U
ecTeCTBeHHBIN 0TO0p. OOIIECTBEHHBIN 00pa3
PKU3HU, U3TOTOBJICHUE OPYIUi TpyAa,
MBIIIJICHHUE, PEYb.

V{emoncmpayuu:

Taonuuwt u cxemwr: «CpaBHEeHUE
QHATOMHMYECKUX YEePT CTPOCHUS YeIIOBEKa U
4eII0BEKO0Opa3HBIX 00e3bsiH», « OCHOBHBIE
MeCTa MaJIeOHTOJIOTUYECKUX

HAXOJIOK TPEIKOB COBPEMEHHOTO

YEIIOBEKAY.

Oobopyooeanue: mynsixu «lIpoucxoxaenue

yesoBeka (MaJseoHTOIOTUUYECKUE HAXOIKH )»

PackpbIBaTh CoJiepKaHUE TEPMUHOB H
MOHSTHI: (PaKTOPhI AHTPOTIOTCHE3a,
IpYIIIOBOE COTPYTHUYECTBO, PeUb, OPYIHIHAS
NesITeTbHOCTD, TIOJTUMOP(H3M.
XapaKTepu30BaTh IBUKYIIHE CHITBI
(akTOpBI) aHTpOTIOTEHE3a: OMOJIOTHYECKUE 1
COILlMATbHBIC, CPABHUBATh WX MEXKIy COOOi
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2.6

OCHOBHBIE CTaIUU
DBOJIIOIIMH YeJIOBEKA

OCHOBHBIE CTaJUU U BETBU IBOIOIUU
UEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbii, Yenosek npsimoxoadiuii, Yenosek
HEaHIepTalbCKU, YenoBek pa3yMHbIN
COBPEMEHHOTI'O THUIIA.

Haxoaku nckonaeMbIx OCTaHKOB, BpeMs
CYIIIECTBOBaHMUsI, 00JIACTh PaCIPOCTPAHEHUS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HH,
opyaus. /lemoncmpayuu:

Tabauuwvt u cxemot: «OCHOBHBIE MeCTa
MaJ€OHTOJIOTMUYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI'O YEJIOBEKAY,

«lpeBHenme moan», «IpesHue oam»,
«ITepBble COBPEMEHHBIE JIFONY.
O6opynoBanue: Myisixku «lIporucxoxieHne
yeToBeKa» (OFOCTBI aBCTPAIONIUTEKA,
MATEKAHTPOIIa, HEAHIepTaJblia,
KPOMaHBOHIIA); CJACTKH HJIM U300paKeHus

KaMCHHBIX Opy,Z[I/IfI HepB06BITHOPO YCJIOBCKA.

KaMHU- YOTITIEphl, pyOniia, ckpebia

PackpbIBaTh Co/iepKaHNE TEPMUHOB U
[MOHATUI: aBCTPAJIONUTEK, YEIIOBEK YMEIIbIN,
YEJIOBEK MPSAMOXOIAIINNA, HEAHAEPTAJIELL,
KpOMaHbOHEII,

HEOJIMTUYECKAsl PEBOJIOLNSI, TEPBOOBITHOE
MCKYCCTBO. XapaKTEepU30BaTh U CPAaBHUBATH
MEXTy CO00il OCHOBHBIEC CTAIUU IBOJIIOIIMHU
YeJIOBEKa: XPOHOJOTUUECKHI BO3PACT, apealt
[pacrpocTpaHeHusi, 00beM roJIOBHOTO MO3ra,
00pa3 KU3HU U OpYAHs TpyIa

2.7

UenoBeyecKue pachl 1
[PUPOJIHBIC
aJIanTaluy 4eJoBeKa

UenoBeueckue packl. OCHOBHBIEC OOJIBIIIHE
packl: eBporieoniHas (eBpa3uiickas), HErpo-
aBCTpaJONIHAs (3KBAaTOpUAIbHAs),

MOHTOJIONIHAsI (a3UATCKO-aMEPUKAHCKAs).

PackpbIBaTh co/iep:kaHue TEPMUHOB U
MOHSATUIN: pacChl, paCOreHe3, Colral-
TapBUHU3M, PACU3M, METHCAIIUSI.
XapakTepr3oBaTh U CPABHUBATH

HpeIICTaBHTeHei/'I YCJIOBCYCCKHX pac,
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UepThl NPUCTIOCOOIEHHOCTH MPEACTABUTENIEH
YeJIOBEUECKUX pac K YCIOBUAM
CylecTBOBaHUA. ENMHCTBO yenoBeyecKux
pac. Kpurtuka counaabHOro 1apBUHU3MA U
pacusma. [emoncmpayuu:

Taonuywl u cxemovi: «HemoBeueckue pacsh»

pacKpbIBaTh IPUYMHBI U MEXAHU3MBI
pacorenesa, epeuncIsiaTb U IPUBOIUTH
[pUMEPHI MPUCIIOCOOIEHHOCTH YEJIOBEKa K
YCIIOBUSAM CpEJIbl, IPUMEPHI
MPUCTIOCOOUTETLHOTO 3HAYCHHST PACOBBIX
[MPU3HAKOB.

Jloka3bIBaTh €AMHCTBO BHaa HOMO sapiens,
HAYYHYH0 HECOCTOATEIBHOCTh PACOBBIX
TEOPUH, UJIEN COLMATIBLHOIO JApBUHU3MA U
pacuszma

Toro yacos 1o teme 9

Tema 3. Opranu3mbl 1 OKpPY:KaOIIAsA Cpeaa

3.1 [Dxonorus Kak Hayka 1
JKOJIOTHS KaK HayKa. 3aJauu U pa3/iesbl
HKOJIOTHH. PackpbIBaTh cojiep:kaHue TEPMUHOB U
MeTo/1bI 9KOJIOTHYECKUX UCCIIEA0OBAHUMA. MOHSITHI: SKOJIOTHS, TTOJIEBbIE HAOIIOICHUS,
JKOJIOTUYECKOE MUPOBO33pEHHUE HKCIIEPUMEHTBI, MOHUTOPUHT OKPYXKalOIIei
COBPEMEHHOT'0 YelloBeKa. [lemMoHcmpayuu:  |Cpelibl, MOJAETUPOBAHNE, FIKOJIOTHUECKOe
Ilopmpemupi: A. I'ymO01b 1T, MHUPOBO33PEHHUE.
K. @. Pynwe, O. ['ekkenb. [lepeuunciaTe 3a1a4u SKOJIOTUH, €€ Pa3Aeibl U
Tabauust u cxempr: xapta «[IpupoaHbie 30HBICBSI3U C APYTUMHU HAyKaMU. XapaKTepu30BaTh
3emin METO/]IbI SKOJIOTHYECKUX MCCIIEIOBAHUIA
3.2 (Cpenp obuTaHMS 1 1 Cpenpl oOuTaHUsI OPTraHU3MOB: BOJIHAS,
HKOJIOTMYECKHE HA3eMHO-BO3/yIIIHAS, TOYBCHHAS, PackpbIBaTh coliep:kaHie TEPMUHOB H
(akTOpEI BHYTPHU - OPT' aHWU3M CHHas. MOHSTHI: cpesia OOUTaHUs, YKOJIIOTUIECKUE
Oxonorudeckue dpakropsl. Knaccubukanus |hakTopbl, OMOIOTHYECKHUI ONITUMYM,
PKOJIOTUYECKUX OrpaHUYUBAIOIINI (JIMMUTUPYIOIIHIA)
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(bakTopoB: aOMOTHYECKHE, OMOTHYECKUE U
QHTPOTIOTEHHEIE.
JlelicTBHE 2KOJIOTHYECKUX (DaKTOPOB Ha

OpraHU3MBI.
VIemoncmpayuu:

Tabauyvl u cxemor: «Cpeapl oOUTaAHUS
OpPTaHU3MOBY

dakrop.
XapakTepu30BaTh YCIOBUS CpeJl OOUTaHUS

OpPraHU3MOB; KJIaCCU(PULUPOBATH U
XapaKTepU30BaTh IKOJIOTHUECKUE PaKTOPHI:
a0MOTHYCCKUE, OMOTUYCCKHE U
AQHTpOIOreHHbIe. ONMUCHIBATH JEHCTBUE
HKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.
XapakTepu3oBaTh OCOOCHHOCTH CTPOEHUS U
PKU3HEICSITEIIbHOCTH PACTCHHUH M )KUBOTHBIX
[Pa3HbIX Cpejl OOUTAHUS

3.3

AOHOTHUYECKIE
(haxkTOpbI

AGuotnueckue (hakTophl: CBET, TEMIIEpaTypa,
BJIAYKHOCT.
dotonepuoausm.lIpucmnocodnenus
OpraHU3MOB K JCHCTBUIO a0MOTUYECKUX
¢dakropoB. bronoruueckue puTMBI.
Vlemoncmpayuu:

Tabauyvt u cxemol: «DOTONIEPHOUZMY).
Vlabopamopnuie u npakmuueckue pabomul:
Jlaboparopnast pabora Ne 3.
«Mopdomornyeckne 0COOEHHOCTH PaCTEHHI
13 pa3HbIX MecT oOuTanusy. JlabopaTopHas
pabota Ne 4. «BnusiHue cBetra Ha pOCT U
Pa3BUTHE YEPEHKOB

KOJIeyCcay

PackpbIBaTh coJiepKaHUe TEPMUHOB H
MOHATHIN: a0UOTHYECKHUE PaKTOPHI,
doroneprom3M, OMOTIOTUIECKHE PUTMEI.
AHaIM3UPOBATH JICHCTBHE CBETA,
TEMIIePaTyphl, BIAKHOCTH Ha OPTaHU3MbI

Y TIPUBOJIUTH IPUMEPHI TIPUCTIOCOOICHHOCTH
opranu3MoB. [IpoBouTh OMOIOTHYECKHE
HaOTI0ICHUS U OPOPMIISITH PE3yJIbTATHI
MPOBEACHHBIX HAOIFOICHUHT
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3.4 buornyeckue buotnueckue pakropsl. Buasl 6noTnyecknx
(haxTopsI B3aMMOJCHCTBHN: KOHKYPEHIINS,
XUILHUYECTBO, CUMONO3 U €ro (JOPMBIL.
[lapasuTr3Mm, KOOIICPALHs, My TyaJIn3M, PackpbIBaTh COlepKaHNE TEPMUHOB U
KOMMEHCaIN3M (KBapTUPAHCTBO, MOHSATUN: OMOTHYECKHUE (PAKTOPHI,
HaXJIEOHUYECTBO). AMEHCAIM3M, HEUTPAIU3M. XUIIIHUYECTBO, IAPA3UTH3M, KOHKYPEHIINS,
3HaueHre OMOTHYECKMX B3aMMOJECHCTBUM IS (MyTyaau3M, CUMON03, KOMMEHCAIIM3M,
CYLECTBOBaHUS OPTaHU3MOB B IPUPOJHBIX  [HAXJIEOHMYECTBO, KBAPTUPAHCTBO,
coobiectBax. Jemoncmpayuu: aAMEHCaIN3M, HEUTpaIu3M.
Tabnuyer u cxemo: «Ilumesble nenu» XapakTepu3oBaTh OMoTHYECKHE (PAKTOPHI U
BH/Ibl B3aUMOOTHOILICHUN MEXIY
OpraHu3MaMu; MPUBOIUTH IPUMEPHI
B3aMMHON MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
CpaBHMBaTh MeXly cO00M BHIbI OMOTHYECKUX
B3aMMOJICCTBUIM OPraHU3MOB
3.5 Dxonoruueckue PackpbIBaTh COJlepKaHNE TEPMUHOB U
XAPAKTCPUCTUKU JKOJIOTUUECKUE XapaKTCPUCTUKHU MOMYISIIUH. OHSITUI: nomnyJjsiaus, YuCJICHHOCTD,

BHUA U ITOITYJIALUN

OCHOBHBIE [TOKA3aTEIU TOMYJISIIIH:
YHCIICHHOCTb, IJIOTHOCTH,
[POXKTaeMOCTh, CMEPTHOCTb, IPUPOCT,
mMurpanus. JlnHaMuKa 9uCICHHOCTH
MOIYJISIITUN U €€ PETYIISIHS.
Vlemoncmpayuu:

Tabauyel u cxemoi: «llomymnsumy,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH
MOMYJISIUN UHPY30pUU-TYPETbKI.

Vlabopamopuusie u npakmuiecKkue pabomol:

I[IJIOTHOCTB, POXKIACMOCTb, CMCPTHOCTD,
[IPpUPOCT, MUI'pAllUA, TUHAMHKA
YHUCJIICHHOCTH IIOITYJIAIIUU. XapaKTepI/ISOBaTI)
OCHOBHBIC ITOKA3aTCJIN U SKOJIOIMYCCKYIO
CTPYKTYpY

[MOITYJIAAIIKWHU, OIIMCBIBATb MCXaHU3MbI
perysinnuy YUCICHHOCTH ITOITYJIAITNN
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[IpakTuueckas padora Ne 2. «Iloxcuet
[JIOTHOCTH MOITYJISIUNA Pa3HbIX BUJIOB
pacTeHui»

1Toro 4acoB mo Teme

5

Tema 4. Coo011iecTBa M IK0JI0T

HYCCKHUE CUCTEMBbI

4.1 |Coobuectna 1 Co0O6IIECTBO OPTaHU3MOB - OHOIICHO3.
OpraHU3MOB CTpyKTyphl GUOLIE HO3a: BUIOBAS,
POCTPAHCTBEHHAs, TPOYUYECKas (MUIIEBAs). [PacKpbIBATH COAEPKAHUE TEPMUHOB
BuibI- TOMMHAHTHI. [MOHSATHH: OMOIIEHO3, DKOCHUCTEMa,
Crs3u B OMOLIEHO3E. OMOreOICHO3, BUIbI-JOMUHAHTEI,
V[emoncmpayuu: HKOJIOTHYECKAs HUIIIA.
Tabauuywvt u cxemot: «Ilumespie 1IN, XapakTepu3oBaTh OMOIEHO3 (COOOIIIECTBO),
«bHOIIEH03: COCTaB M CTPYKTYpay. €ro BUIOBYIO, IPOCTPAHCTBEHHYIO U
Oobopyoosanue: MOJIEb-aNTITUKALINS TPOYUIECKYIO CTPYKTYPBI.
«TunuyHbie GMOLIEHO3bIY; Fep6apHI71 OOBIACHATD pOJIb KOMIIOHEHTOB OMOLIEHO3a B
«PacTuTenbHbIe COOOICCTBAY; KOICKIIHS [OAAEPIKAHUU €0 CTPYKTYPhI U
«buoreHos3» CYIIECTBOBAHMS Ha OMPEICICHHOM
TeppuTopun. OOBACHITH OMOTOTUYECKHUM
CMBICJT SIPYCHOCTH U JIUCTOBOM MO3auKH.
CpaBHMBATh KOMIIOHEHTHI OMOIICHO30B, UX
BHJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUIECKYIO CTPYKTYPBI, CBSI3U MEKTY
OpraHu3MamMu
4.2 Skocucremsl 2 PackpbiBaTh coziepkaHue TEPMUHOB U

1 3aKOHOMCPHOCTH
X CYIICCTBOBAHMNA

DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI).
[Tonstue 00 3xocucTEME U OGHOTEOIIEHO3E.

CDYHKI_II/IOHELHBHBIC KOMITIOHCHTBI

[MOHATHI: YKOCHCTEMA, OMOI'COIIEHO3,
MPOIYIICHTHI, KOHCYMEHTBI, PSIYIICHTHI,

Tpo(rueckre ypoBHH, MUIIEBAs
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PKOCHUCTEMBI: MPOAYLIEHTHI, KOHCYMEHTHI,
PEIyLEHTBHI.

KpyroBopoT BellecTB 1 MOTOK SHEPTUU

B KOCHCTEME.

Tpoduyeckue (MuILIEBbIE) YPOBHU
bKocHCTeMbl. [IuIeBbIe e U CETH.
OCHOBHBIE TTOKA3aTEIN IKOCUCTEMBI:
Oromacca, IpOIYKIHs. DKOJIOTUYECKHE
MUPaMUJIbL: TIPOYKIIMN, YUCICHHOCTH,
O6romaccel. CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTH, CAMOPETYJISIIHS, PA3BUTHE.
Cykueccusl.

V{emoncmpayuu:

Ilopmpemui: A. JIx. Tencnu,

B. H. Cykaues.
Taonuywt u cxembl: «IIpuponasie
coo011ecTBay, «enn MIATaHUS,

«IKoJOoTHYecKas ImupaMuiar»

[IeTTh U CETh, YKOJIOTUIECKHUE TUPAMUJIBI,
Oromacca, IpOIyKITHS, CYKIIECCHS.
XapakTepu30BaTh CBOMCTBA SKOCUCTEMBI (€€
CIIOCOOHOCTD K JITUTEIbHOMY
CaMOTIOIICPKAHUTO, OTHOCUTEIFHO
3aMKHYTBI KPYTOBOPOT BEIECTB,
HEO0OXOIUMOCTh MIOTOKA SHEPTHUH ).
CpaBHHMBATh MACTOUIIHBIE W ICTPUTHBIC
MUIIEBHIC 1IeTTH, TPOPHUECKUE YPOBHU
HKOCHUCTEMBI.

PaznnuaTh nMpaMuibl NPOIYKIMH, TUPAMUIbI
YHCICHHOCTH M MAPAMHU/IBI

OHOMAacCCHI.

CocTaBisATh LIETIN U CETU ITUTAHUS.
[lepeuncnsiTh CBOWCTBA HKOCUCTEM:
YCTOHYHUBOCTB, CAMOPETYJIALIUS, Pa3BUTHE
(cykueccust).

OnucbIBaTh MEXaHU3M TOJIEP/KAHUS
paBHOBECHS B HKOCHCTEMaX. XapaKTepu30BaTh
CYKIIECCUH, BBISBIIATH IPUUMHBI U 00IIHE
3aKOHOMEPHOCTH

CMEHBI SKOCUCTEM

4.3

[Ipuponnbie
SKOCUCTEMBI

[IprpoTHBIE YKOCHCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCHCTEMA XBOMHOI'O WU

HIUPOKOJIMCTBCHHOI'O JICCA.

PackpsiBaTh copepkaHie TEPMUHOB U
[MOHSTHUI: BOAHBIC SKOCUCTEMBI,
OMOreoreHo3bl, GUTOIUTAHKTOH, 300TUTAHKTOH,

OeHToC, TyMyC.
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V[emoncmpayuu:

Tabauuwsl u cxemwr: «IKocucTeMa
[TUPOKOJINCTBEHHOTO JIECA,

«IKOCHCTEeMa XBOMHOIO JIecay,

«buoreHo3 BogoeMa.

Oobopyoosanue: repbapun 1 KOJIESKIITU
PACTeHUM U JKUBOTHBIX, IPUHAIICKAITUX K
pa3HBIM

PKOJIOTUYECKUM TPYyITaM OHOTO BHJA

[IprBOINUTH MPUMEPHI IPUPOIHBIX IKOCUCTEM
CBOEH MECTHOCTH.

CpaBHUBATh Ha3eMHbBIE U BOJHBIE
HKOCHCTEMBI; OpraHU3MbI, 00pa3yrolue
pa3Hble TPOPUUECKHE YPOBHU

4.4 |AHTpONOreHHbIE
PROCHCTEMET AHTPOTIOT€HHBIE YKOCHUCTEMBI. PackpbIBaTh CoJepKaHUE TEPMUHOB H

ATPOIKOCUCTEMBI. MOHATHI: aHTPOTIOTEHHAS YKOCUCTEMA,
YpOoskocuctemsl. bronorunueckoe n arposKocucTeMa, ypOboIKocucTema,
XO03SICTBEHHOE 3HAYCHHE arpOdKOCUCTEM U |OMopa3HooOpasue.
ypOoskocucTeM. buopasznooOpasue kak XapaKkTepu30BaTh arpo3KOCUCTEMBI U
(aKTOp YCTOMYMBOCTH IKOCHCTEM. ypOOIKOCHCTEMBI, 0COOCHHOCTH UX
CoxpaHeHre OHOJIOTUYECKOTO Pa3HOOOpa3us (CyIIECTBOBAHHMS.
Ha 3emuie. [IpuBOAMTH MPUMEPHI AHTPOTIOT€HHBIX
Vlemoncmpayuu: DKOCHUCTEM CBOEH MECTHOCTH, OTUCHIBATH UX
Tabnuyst u cxemol: «ATpONICHO3Y. BUJIOBOH COCTaB M CTPYKTypy. CpaBHUBATH
Odbopyoosanue: xonnexuus «Bpenurenu COCTaB U CTPYKTYPY HPUPOIHBIX IKOCHCTEM
BaKHECUIITNX CEJIbCKOX03SIHCTBEHHBIX U arpo’KOCHUCTEM, arpO3KOCUCTEM U
KYJIbTYD» ypOo3KOCHCTEM

4.5

buocdepa - rimobdanpHas
HKOCHCTEMa 3eMIn

Yuenue B. 1. Bepuaackoro o 6uocdepe.
['paHMIIBI, COCTaB M CTPYKTypa OHOCHEpHI.
PKuBoe BelecTBO 1 ero (QyHKIIHH.

OcobenHoctr Ouocdepsl Kak

PackpbIBaTh coziepkaHue TEPMUHOB U
MOHSITHI: Ouocdepa, )KUBOE BEIIECTBO,
TMHAMHYECKOE PaBHOBECHE.

OuenuBath Bkiaa B. 1. BepHaackoro
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rJ100aJIbHOM 3KOCHCTEMBI.

JlnHamMu4ecKoe paBHOBECUE U 0OpaTHas CBSI3b
B Ouocdepe.

V{emoncmpayuu:

Ilopmpemuwi: B. 1. Bepnaackuii.

Taonuyvt u cxemwr: «O0IIAsT CTPYKTYypa
ouocdeps», «PacnpocTpaneHue KU3HU B
ouocdepe», «O30HOBBIN IKpaH Ouocheps»

B CO3/IaHH€ y4YeHUs 0 bnocdepe.
XapakTepu3oBaTh cocTaB Ouocdepsl,
(yHKIMY )KMBOTO BelllecTBAa OMochephl U
ompenensaTh (Ha KapTe) 00JIacTH ero
HanOoIbIIero pacnpoctpanenus. [IpuBoauTtsb
MIPUMEPHI TIPOSIBICHUS (QYHKITHIA KHBOTO
BelecTBa 6uocheprl, OMOreOXUMHUECKOM
NesITeTbHOCTH

YyesIoBeKa.

[lepeuncasaTe ocobeHHOCTH Orochephl Kak
rJ100aJIbHOM 3KOCUCTEMBI 3eMITH

4.6 [3akoHOoMepHOCTH KpyroBopoThI BEIIECTB U OMOTCOXUMUYCCKUE
CYIIECTBOBAHUS [IUKJIBI 2JIEMEHTOB (YTJIepoja, a30Ta).
ouochepsl 3onanbHOCTL Onoc(epbl. OCHOBHBIE OMOMBI  [PacKphIBATh COAEPKAHME TEPMUHOB U
CYILH. MOHSATHMN: IIEJIOCTHOCTh OMOChEPHI,
V[emoncmpayuu: KPYTrOBOPOT BEIIECTB, OMOTEOXUMUYECKUE
Taonuyst u cxemwvr: «KKpyropopoT yriepoja B [[HUK/IbI 2JIEMEHTOB, 30HAILHOCTE OUOC(EPHI,
o6uochepe», «Kpyropopot a3ora B IpUpoOe» |OHOMBIL.
OnuceiBaTh KPYrOBOPOT BEIIECTB,
OMOreoXMMHYECKHe IUKIBI a30Ta U YIiiepoJia
B Onocdepe.
OOBSICHITH NPUYUHY 30HATTLHOCTH OMOC(EPHI.
[lepeuncisaTh U XapaKTeprU30BaTh OCHOBHEIC
OMOMBI CyIIH 3eMITH
4.7 YenopeuecTro B

onocdepe 3emin

UenoBedyecTBO B Onocdepe 3emiu.
AHTpOTIOTeHHBIE U3MEHEHUS B Onocdepe.

[11o0anbHbBIE

PackpriBaTh coepkaHue TEPMUHOB U
MOHSTUN: AHTPOIIOTEHHbIE U3MEHEHUS,

PKOJIOTHYECKHUI KPU3HC, TI100aIbHBIE
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PKOJIOTMYECKHE MPOOIEMBL. /lemoncmpayuu:
Taonuywt u cxemoi: «IIpumepHsie
QHTPOINOTE€HHBIE BO3/ICUCTBUS HA IPUPOLIY»,
«BakHelIe HCTOYHUKH 3arPsI3HEHHUS
BO3/lyXa U TPYHTOBBIX Bo/», «[louBa -
Ba)KHEHMIIIasi cOCTaBIsAOMas 6nochepn»,
«@DaKTOophl Aerpaaanuu nousy», «[ lapHuKoBbIit
b dexT», «DakTophl paAM0aKTUBHOTO
3arpsizHeHus: onochepoi»; Kpacnas kuura PO,
M300paKEHUsSI OXPAHSIEMbIX BUAOB PACTCHUH U
PKUBOTHBIX

pOoOJIEMBI.

XapakTepu3oBaTh OMOChHEpPHYIO POJIb
YeJI0BeKa.

[TprBOINUTH IPUMEPHI AHTPOTIOTEHHBIX
n3MeHeHul B buocdepe.

O1eHUBAaTh MMOCIIC/ICTBUS 3arPsI3HEHUS
BO3AYIIHOW, BOJHOUN CPebl, U3BMEHEHUS
KJIMMaTa, COKpalleHusi OnopazHooOpasusi.
dopmyTupoBaTh COOCTBEHHYIO TIO3HIIMIO TIO
OTHOIICHHIO K TJIO0ATBHBIM

U PETUOHAJILHBIM 3KOJIOTUYECKUM IpoliieMam,
ApryMEHTHPOBAThH CBOIO TOUKY 3PEHHUSI.
HazbIBaTh MPUYKHBI MOSBIICHUS
MPUPOJTOOXPAHHON ITUKHU, PACKPHIBATH
3HaYeHue mporpecca

IS IPEOJIOJICHUS SKOJIOTMYECKOTO

Kpu3nca

4.8

CocymiecTBOBaHME
[IPUPOBI
Y 4EJIOBEUYECTBA

CocyiiecTBOBaHUE MTPUPOIBI U YETIOBEUECTBA.
CoxpaHeHue OMopa3sHO0Opa3us Kak OCHOBA
YCTOWYUBOCTH OUOCHEPHI.

OcHOBa palMOHAILHOTO YIIPABICHUS
MPUPOTHBIMHU PECYpPCaMU

U X HUCIIOJIb30BAHUE.

JlocTrkeHUsT OMOJI0THHI

PackpbIBaTh COIEpKaHUE TEPMUHOB U
[MOHATUI: PallMOHAIBHOE
[IPUPOAOIIOIB30BAHUE, YCTOMYMBOE Pa3BUTHE,
KOJBOJIFOLIHSL.

XapakTepu3oBaTh PallMOHAIBHOE
MCIIOJIb30BAHUE ITPUPOAHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHHS KOHIIEILINU

YCTOMYMBOTO Pa3BUTHS
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W OXpaHa MPUPOJIHI.
V[emoncmpayuu:
Taoauyvr u cxemwr: «buochepa n

YEJIOBEK)
Toro yacos 110 Teme 9
Pe3epBHOE BpeMst 2
34

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

73



74



	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС
	Тема 4. Жизнедеятельность клетки
	11 КЛАСС
	Тема 1. Эволюционная биология
	Тема 2. Возникновение и развитие жизни на Земле
	Тема 4. Сообщества и экологические системы
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые исследовательские действия:

	Коммуникативные универсальные учебные действия
	Совместная деятельность:
	Регулятивные универсальные учебные действия
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ


