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®denepanbHas padoyas mporpamma o yueoHomy npeamery «buonorusy» (6a30Bbii

ypoBeHb) (TIpeMeTHas 00acTh « EcTecTBeHHO-HAYUHBIE PEIMEThI») (anee

COOTBETCTBEHHO — MPOrpaMma 1o OMoJ0ruu, OMOJIOTHs) BKIIOYAET MOSICHUTEIbHYIO
3aIHCKY, COAepKaHue 00yUYEHUSs, TUTAHUPYEMBbIC PE3YIbTAaThl OCBOCHUS TPOTPAMMBI TIO

OHoorHH, TEMaTHYECKOE TNIAHUPOBAHUE.

[TosicHuTenpHAS 3aMKMCKa OTpa)kaeT OOIUe IEeNH W 3a7a4d U3yYeHUsS OWOJIOTHH,
XapaKTePUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €€ M3YYEHHUIO OOYyJarolIMMHCS,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TakXe MOAXOJbl K OTOOpY COAepXaHHs, K
OTIpe/ICNICHUIO TUTAHUPYEMBIX PE3yJIbTATOB.

Copepxanre  OOyueHHS PACKpBIBAE€T COJEp)KaTelbHBIE JIMHUH, KOTOPHIC
npearaTcs Ajisg 003aTeIbHOTO M3yUeHHUs] B KaXXIAOM KJacCe Ha yPOBHE CPETHETO
ob1rero oOpa3oBaHus.

[Inanupyembie pe3yJbTaTbl OCBOEHHS MPOrpaMMbl IO OHOJOTUM BKIIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHBIE PE3yNbTaThl 32 BECh MEPHOJ] OOy4YeHHS Ha ypOBHE
cpenHero oo1ero o0pa3oBaHus, a TAaKXkKe MPeIMETHbIE TOCTHKEHH 00ydarolerocs 3a
KK 101 00yUYeHusl.
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MNOACHUTEJIBHASA 3AIINCKA

IIpu pa3zpaboTke mporpaMMbl IO OHOJOTHHM TEOPETUYECKYH0 OCHOBY  JUIS
ONpENCIICHUST TOAXOA0B K (OPMUPOBAHUIO COJIEPXKAHUS YYEOHOrO mMpeaMmeTa
«buonorus» coctaBwin: KoHUENTyanbHbIe nojoxkeHuss PI'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH II€JICH, Colep KaHus, Pe3yIbTaTOB OOyUYCHHS U TpeOOBaHUM
K YPOBHIO TOJI'OTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00 OOIIMX IENAX U TMPUHIMMAX,
XapaKTEePU3YIOITUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHET0 00IIero oopa3zoBaHMUs
B Poccuiickoit ®deaepaiuu, a TakkKe MOJIOKEHUS 0 cnenuduke OMooruu, e€ 3Ha4eHUU
B TIO3HAHUU JKUBOM TIPUPOJBI M OOECIEUCHHH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmiectBa. CorjacHO Ha3BaHHBIM TIOJIOKEHHUSM OTMPEACICHBl OCHOBHBIC (DYHKIIUH
porpaMMbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu AJA€T MpPEACTaBICHUE O LENAX, 00 oOIliel cTpaTeruu
0o0y4eHHs, BOCIIUTAHUA U PaA3BUTHS OOYUYaIOIIMXCSA CPEJICTBAMHM y4eOHOTO IMpeaMeTa
«buonorus», ompenenseT o0sA3aTENBHOE NPEIMETHOE COJCpKaHUE, €r0 CTPYKTYDY,
pacmpeiesieHde 1o paszaeliaM HW  TeMaM, PEKOMEHIYEMYI0 IT0CJIeIOBATEILHOCTh
U3Y4YEHUs y4yeOHOro marepuaia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBsI3€d, JIOTHKH  O0pa3oBaTeIbHOTO  TIpOIlecca,  BO3PACTHBIX  OCOOCHHOCTEH
00yUarnmxcs.

B mporpamme mo OMOJIOTHM TakXe YYHTHIBAIOTCS TPEOOBAaHMS K TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W TPEIMETHBIM pe3yJbTaTaM OO0ydYCHHUS B
(GhOpMUPOBAHUM OCHOBHBIX BHJIOB YUYeOHO-TIO3HABATEIBLHON IEATEIBHOCTH/YUeOHBIX
JEHCTBUN 00YYaIOMUXCS IO OCBOCHUIO COIEPKAHUS OMOJIOTHYECKOTO 00pa30BaHMS.

B nporpamme mno Ouonorum (10—11 kmaccel, 0a30BbIil ypOBEHb) peann30BaH
OPUHLIMII TPEEMCTBEHHOCTH B M3y4ye€HUM Ouojoruu, Onaromaps uemMy B Hel
IPOCMATPUBAETCS  HANPABICHHOCTh HAa  pa3BUTUE  3HAHWM, CBSA3aHHBIX C
(GbopMHpPOBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS, LEHHOCTHBIX OpPUEHTAIUN
JUYHOCTH, SKOJIOTHYECKOTrO MBIIIJICHHS], IPEACTAaBICHUI O 310pOBOM o0pa3e >KU3HU U
OepeXHBIM OTHOIIIEHHEM K OKpyXaromeid mpupoanoit cpene. [lostomy Hapsamy c
U3y4YeHUEM OOLIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHUU KUBBIX CUCTEM
Pa3HOI0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAKOUIMX B HUX MPOLECCOB B MPOrpaMMe
no OWOJIOTMM yAEJIeHO BHHUMAHHE HCIIOJIb30BAHUIO TOJYYCHHBIX 3HAHUM B
MOBCEIHEBHOM JKM3HU JJI PEIICHUS MPUKIAIHBIX 33/1a4, B TOM 4YUCIe: TPO(PUIaKTUKA
HACJIEJICTBEHHBIX 3a00JIEBAHUN UYe€IOBEKa, MEAMKO-TEHETHUECKOTO KOHCYJIbTHPOBAHUS,
000CHOBaHUS IKOJIOTHYECKH 11€1€CO00Pa3HOro MOBEJACHUS B OKpYKaIOLEeH MpUpPOTHON
cpede, aHaiuu3a BIUAHUS XO3SMCTBEHHOW JESITEIBbHOCTHM 4YEJIOBEKAa HA COCTOSHHE
OPUPOAHBIX M HMCKYCCTBEHHBIX HKOCHUCTEM. YCHJIEHHE BHUMAHUA K HPUKIAJTHON
HaIpaBJIeHHOCTU y4eOHOro mnpenMera «bUONOrus» MPOAMKTOBAHO HEOOXOIUMOCTHIO
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o0OecrieyeHNs. YCIOBMM JJisi pElIeHHs OJHOM M3 aKTyalbHBIX 3aJay IIKOJIBHOIO
Ouonoruyeckoro  oOpa3oBaHus, KoTopas  Hpeamnojaraer  (QpopMUpOBaHUE Yy
o0ydJaromuxcst  CIOCOOHOCTH — aJanTHpPOBaThCSl K  WM3MEHEHUSM  JUHAMHYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MUPA.

[Iporpamma no OHOJOTWMM SIBJASETCS OPUEHTUPOM JUISI COCTABJICHHUS padoOumx
IIPOTPaMM, aBTOPBI KOTOPBIX MOTYT IPEMJIOKUTH CBOW BapHaHT MOCIJIEIOBATEIBHOCTH
U3YYEHHUS U CTPYKTYpbl Y4EOHOTO MaTepuana, CBOE BUACHUE NyTeld (HOpMHUPOBaHUS Yy
oOyuaromuxcst 10-11 kimaccoB mMpeAMETHBIX 3HAHUN, YMEHUH U CIOCOOOB y4eOHOM
NEATEIbHOCTH, a TAaK)K€ METOAWYECKUX PEIICHHM 3a7a4 BOCIMUTAaHUS W Pa3BUTHUA
cpelacTBaMu yueOHoro npeamera «buonorus».

buonorus Ha ypoBHE cpeaHero ooOiiero oOpa3oBaHUs 3aHUMAET BAXKHOE MECTO.
On obecreunBaeT (popMUPOBaAHKE Y 00YUAIONTUXCS PEICTABICHUN O HAYYHON KapTHHE
MHUpa, pacliupseT U 0000IIaeT 3HaHUS O KUBOW NpUpPoJEe, €€ OTIIMUUTEIIBHBIX
MpU3HaKaX — YPOBHEBOW OpPTraHM3aIlMU U DBOJIOIMH, CO3AAET YCIOBUS IS TTO3HAHUS
3aKOHOB JKHBOW MPUPOIBI, (GOPMHPOBAHUSA (PYHKIIMOHATBHOW TPAMOTHOCTH, HaBBIKOB
3I0pOBOr0 U 0€e30macHOro 00pasza >KU3HHU, SKOJOTUYECKOTO MBIILICHUS, [IEHHOCTHOTO
OTHOIIEHUS K )KUBOU MIPUPOJIEC U YETIOBEKY.

Bonbiioe 3HaueHne OHONOTHA MMEET TaKXKe JUIsl PEIICHUS BOCIHUTATENbHBIX U
pPa3BUBAIOIIUX 3a7a4 CpeaHEro oOIIero oOpa3zoBaHMs, COIMATU3AIUMU O0yJarOIIUXCS.
N3yuenue Ouonoruu obecrmedynBaeT yCcioBUs s (GOPMHUPOBAHUS WHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJBTYPHI,
CIOCOOCTBYET WHTErPallid OWOJIOTHYECKUX 3HAHWW C TPEACTaBICHUSMU W3 APYTHX
y4eOHBIX TMPEJAMETOB, B YAaCTHOCTH, (U3UKU, XUMUU U reorpaduu. HazpaHHbie
MOJIOKEHUST O TpEeAHA3HAYECHUH y4eOHOTO mpeameTra «bHUoNoTus» COCTaBUIUM OCHOBY
JUTSL  OTIPENICTICHUST TIOAXOAOB K OTOOpY W CTPYKTYPHPOBAHUIO €r0 COACpP)KaHUS,
MIPE/ICTABJIICHHOTO B MPOTpaMMe 1Mo OUOJIOTHH.

Ot6op conepxkanusi ydeOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYILIECTBIEH C MO3UIUH KYJIbTYpOCOOOPA3HOTO MOJX0/1a, B COOTBETCTBUM C KOTOPBIM
oOyyarouecs: AOJKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAUUMbIE I (POPMUPOBAHUS
oOuieil KyJabTyphl, ONpEAesoNUe aIeKBaTHOE MOBEICHUE YEJIOBEKa B OKpY’Karoleh
NPUPOJIHOM Cpejie, BOCTPEOOBaHHBIC B TIOBCEIHEBHOM J>KU3HU M TMPAKTUYECKOU
nestenpHocTH. Ocoboe MecTo B AITOW CHUCTEME 3HAaHUM 3aHUMAIOT SJIEMEHTHI
COJIep’KaHusl, KOTOPbIE CIIy’)KaT OCHOBOM Juisi (DOPMHpOBAHMS TPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa W LEHHOCTHBIX OPUEHTALMIX
JUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3ALMKA OMOJIOrMYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COAECpkKaHUs yueOHOTO MaTepHalia B IporpaMmMe 1o OMOJIOTHH
OCYIIECTBIECHO C YYETOM NPHOPUTETHOTO 3HAYEHMSI 3HAHUM 00 OTJIMYUTEIBHBIX
OCOOCHHOCTSIX KUBOW MPHUPOJABI, O €€ YpPOBHEBOW OpraHM3alMd W 3BOJIOIUU. B
COOTBETCTBUM C O3TUM B CTPYKType yueOHoro mnpenmera «buosorus» BblIEIEHBI
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CIEyIOIINEe coJeprKaTesbHble JUHUM: «buonoruss kak Hayka. MerToabl Hay4dHOTro
no3HaHus», «Knerka xak Ouosormyeckas cucrema», «OpraHu3Mm Kak Ouojiornyeckas
cucrteMa», «CucremMa W MHOrooOpasue OpraHM4eCKOro MHpa», «IBOJIOLMS KUBOU
IPUPOABD», « DIKOCUCTEMBI U MIPUCYIIAE UM 3aKOHOMEPHOCTI.

[enp m3yueHus yuebHoro npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE
00yJaromuMMuUCsl 3HAHUSMH O CTPYKTYpPHO-(DYHKIIMOHAJILHON OpTaHWU3AIMK YKUBBIX
CHUCTEM pa3HOTO paHTa W NPHOOPETCHHWE yMEHWH HCIOJb30BaTh JTH 3HAHUS IS
I'PaMOTHBIX JIEHCTBUI B OTHOIIEHUH OOBEKTOB KMBOW MPUPOJIBI U PEIICHUS PA3THUHBIX
YKU3HEHHBIX MPOOIeM.

JlocTrkeHue 1enu u3ydeHus yudeOHoro mnpenmera «buomnorus» Ha 0a30BOM
YPOBHE 00€CTICUMBAETCS PEIICHUEM CISAYIONIUX 3a/1ay:

OCBOCHHE 00YUaIOIUMHUCS CUCTEMbI 3HAHUM 0 OMOJIOTUYECKUX TCOPHUAX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THUIOTE3aX, MPABUJIAX, CIYyXKallUX OCHOBOM TSt
dbopMUpOBaHUS MPEICTABICHUN O E€CTECTBEHHO-HAyYHOW KapTHHE MHpa, O METoAax
HAyYHOTO I[IO3HAHMS, CTPOEHUH, MHOTO00pa3MM M OCOOCHHOCTSIX J>KHUBBIX CHCTEM
pa3HOrO ypOBHA OpPraHW3allMy, BBIAAIOIIMXCA OTKPBITUAX HM  COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBanre y  oOydYarommMxcs  ITO3HABATEIbHBIX,  HMHTEUICKTYaJIbHbIX

U TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHalIM3a JaHHBIX O IYTSAX Pa3BUTHS B
OMOJIOTMH Hay4YHBIX B3IJISA0B, UACH U MOAXOJ0B K M3yUEHUIO )KUBBIX CHCTEM Pa3HOTO
YpOBHSL ~ OpraHM3ald; CTaHOBJIEHHME Yy oOydamomuxcs oO0mel  KyJbTyphl,
(GYHKIIMOHATBFHOW TPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHSATH M OIECHUBATH SIBICHUS
OKpY’KaroIlero Myupa >KMBON NMPUPOAbl HA OCHOBAaHMM 3HAHUW U OIBITA, TOJYYEHHBIX
py M3y4eHUU OUOJIOTHH; (POPMUPOBAHUE Y OOYHAIONIMXCS YMEHUN WILITIOCTPUPOBATH
3HaYeHHe OMOJIOTUYECKUX 3HAHWU B MPAKTHUYECKOH NEATETHHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTM U arpoOMOTEXHOJIOTUH; BOCIHTaHUE
yOeKAEHHOCTH B BO3MOXKHOCTH  TIO3HAHMSI  YEJIOBEKOM  JKMBOM  MPUPOJBL,
HEOOXOIMMOCTH OEPEeKHOr0 OTHOIIECHUS K HEM, COONIOACHHS 3THUYECKMX HOPM MpHU
POBEJICHUH OHUOJIOTMYECKUX MCCIIEOBAHUN; OCO3HAHHE ILIEHHOCTH OMOJIOIMYECKUX
3HAHUU JJI TOBBILICHUS YPOBHS

HKOJIOTHYECKOM KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B TOBCEAHEBHOM KU3HU
JUISl OLIEHKHU IIOCJIEACTBUN CBOEH ACATEIBHOCTU IO OTHOLICHHUIO K OKPYXKAIOIIEW cpene,
COOCTBEHHOMY 3JI0pOBBIO, O0OOCHOBaHWE U COOJIIOJICHHE Mep MPOPIIAKTUKA
3a00s1eBaHUM.
B cucreme cpennero obmero oopazoBanusi «buosorus», usydaemass Ha 0a30BOM
yYpOBHE, SBISETCS O00sS3aTelIbHBIM y4E€OHBIM MPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHoN o0nacTh «EcTecTBEHHO-HAYUYHbIE IPEMETBIY.

OGriee 9nciI0 YacoB, PEKOMEH0BAHHBIX JIJIsl U3YyUYEeHHS OMOJIOTHU — 68 4acoB:
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B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 yac B Hefeno).
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COJEPKAHUE OBYUYEHUA

10 KJJACC Tema 1. buojiorusi Kak HayKka

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMHA, TEXHUIECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKaMu, ¢puiocodueid, STUKON, 3CTEeTUKOM U rpaBoM. Poiib
ouonoruu B GopMHUPOBAHUU COBPEMEHHON HayyHOU KapTHUHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meroabl MO3HAHUS KWUBOM MPUPOJBI (HAONIOACHHE, 3KCIEPUMEHT, OIMUCAHUE,
U3MepeHue, Kiiaccuukanus, MoJCIMPOBaHNE, CTATUCTHYECKAst 00pabOoTKa JaHHBIX ).

Jemoncmpavyuu:

llopmpemwi: Y. Napsun, I'. Mennens, H.K. Konsuos, Ix. Yorcon u @. Kpuk.
Tabauywl u cxemwvl: «MeTObI TO3HAHUS )KUBOU TTPUPOIBD».

Jlabopamopnsie u npaxmuyueckue padoomol:

[TpakTudeckas padota Ne 1. «cnonp3oBaHue pa3IMUHBIX METOJIOB IIPH U3yYCHUHN
OMOJIOTHYECKUX 00OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs
XKupble cucteMbl (OMOCHCTEMBI) KaK TpeaMeT u3yudeHus Ouosoruu. OTiauune
YKUBBIX CHCTEM OT HEOPTaHUICCKOUN TPUPOIBI.

CpoiicTBa OMOCUCTEM U X pazHooOpasue. Y POBHU OPraHU3aluu OMOCHUCTEM:

MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OroreorieHoTHYecKuil), Onochepusiit. Jemoncmpayuu:

Tabauystl u cxemvl: «OCHOBHBIC TPU3HAKHU KU3HWY», « Y POBHU OpPTaHU3AIMH KUBOU
MIPUPOIBI».

Obopyoosanue.: moaenb Mmoiekybl JJHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH

XUMHUYECKHM COCTaB KJIETKA. XUMHWYECKHE DJIEMEHTBI: MaKpOAJEMEHTHI,
MHKPOAJIEMEHTHI. Bosia 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMM BOABI W  MHUHEpalbHBIX BemiectB B kieTtke. [lomnepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHrnMble M 3aMEHHUMBbIE AMHUHOKHCIJIOTHI. AMHHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPbI OCJIKOBON MOJIEKYJIbI (IEpBUYHASI, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckre GyHKIUN OCIIKOB.
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®epMeHTHl — Ouosiornueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIM
HEeHTp, cyocTpatHas cnenudpuyHoctsb. Kopepmentsl. Butamunbl. OTinuns GpepMeHTOB
OT HEOPTraHUYECKUX KaTaau3aTOPOB.

VYrneBoasl: MoOHOcaxapuabl (TJIOKO3a, pub03a M J1€30KCUpU003a), Aucaxapujibl
(caxapo3a, JakTo3a) W  HoJMcaxapuabl  (Kpaxmal, TJIHMKOTEH, IIeJUTI0JI03a).
buonoruueckne QyHKIIMU YTI€BOJOB.

Jlumuner:  Tpuriauuepuasl,  Qochomunuasl,  crepounsl.  ['mapoduiabHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkiuu nunuaos. CpaBHEHHE YITIEBOJIOB,
OEJIKOB U JTUMUIOB KaK HCTOYHUKOB YHEPTHUU.

Hyxkneunossie kucnorsl: JIHK n PHK. Hykneotnabsl — MOHOMEPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue n @pynkuuun PHK. Buner PHK. ATO:
CTpOCHUE U DYHKIIUH.

[{uronorus — Hayka o kietke. Kierounas teopust — npumep B3auMOACHCTBUS UAEH
U (paKkTOB B HAYYHOM NO3HAHUU. MeTO bl N3yUEeHUSI KIIETKH.

Krnerka kak nenoctHas xuBasi cucreMa. OOlIue NPU3HAKM KIETOK: 3aMKHYTas
HapykHas MeMOpana, Monekysbl JJHK kak reHetmueckuil ammapar, cUCTEMa CHUHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHYecKass U Ipokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
poKapuOTHYECKON KieTkH. Knetounas crenka 6akrepuit. CTpoeHUE dyKapuOTUYECKOM
KJ1eTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAS CTEHKA, INIMKOKAIUKC, HX
¢bynkuuu. [lna3zmatuueckass meMmOpana, €€ cBoiicTBa M ¢yHKuuu. Lluronmazma u eé
opranounbl. OnHomemOpanHble opradHounsl kietku: OJIIC, ammapar [Nombmxw,
an30CcoMBl.  llomyaBTOHOMHBIE  OpPraHOMIABI KJIETKH: MHTOXOHJAPHUH, ILUIACTHJBI.
[Ipoucxoxaenne MUTOXOHApUN U miaactua. Buael mmactun. HememOpaHHbie
OpraHoubl KJIETKU: pUOOCOMBI, KJICTOYHBIA ILIEHTP, LIEHTPUOIN, PECHUUKH, KIYyTHKH.
OyHKIMHA OPraHOMI0B KJIETKU. BrirroueHus.

SAnpo — perynsatopHblid UeHTp kieTku. CTpoeHue siapa: saaepHas 000JI0YKa,
KapuoImsiasMa, XpOMATHH, SAPBIIMIKO. XPOMOCOMBI. TpaHCHOPT BEHIECTB B KIIETKE.
Hemoncmpayuu:

llopmpempwi: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxiun, K.M. bap.

Juacpammur: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXKUBOW IPUPOAELY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabnuyer u cxemwr: «llepuognueckass TabMUIA XUMHUYECKHX DIIEMEHTOBY,
«CTtpoeHre MOJeKynbl BOJIbI», «buocuuTes Oenkay, «CTpoeHHE MOJIEKYJIBI OClKay,
«Ctpoenue Qepmenta», «Hyxneunnossie kuciorbl. JHK», «CtpoeHue Mosexyibl
AT®», «CtpoeHne -HSyKapuOTHYECKON KIETKN», «CTpOECHHE KUBOTHOM KIIETKUY,
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«CTpoeHue pacTuTelnbHOM KJIETKW», «CTpoeHHE MPOKAPUOTHUYECKON  KIETKWY,
«CTpoeHue sapa KIeTKn», « YTIIeBOJbDY, «JIumuasn.

Obopyoosanue: CBETOBOW MHUKPOCKON, OOOpyJOBaHHME JUIsl IMPOBEACHUS
HAOMIOICHNH, HM3MEPEeHMI, OSKCIEPUMEHTOB, MHKpPOIpPENnapaTsl  PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

Jlabopamopnvle u npakmuyeckue paoomeol:

JlabopatopHast padota Ne 1. «3ydeHune KaTaIUTUUECKOW aKTUBHOCTU (hEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

JlabopatopHast padota Ne 2. «3ydeHne CTpOeHUS KIECTOK PACTEHUH, )KUBOTHBIX H
OaxkTepuil o] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMUCAHUEH.

Tema 4. 7KusHeaesITeJIbHOCTb KJIETKH

OOMeH BellecTB, WIH MeTa00Iu3M. AcCCUMWIIALUS (TJIACTUYECKUH OOMEH) W
JTUCCUMUJIISIIUS  (PHEPreTUYeCKU OOMEH) — JB€ CTOpPOHBI EIMHOr0 Ipoliecca
MeTabonu3ma. Polib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPIMM B TOHUMAHUU
MeTabom3ma.

Tumnber oOMeHa BemiecTB: aBTOTpOdHBIA U reTepoTpodHbiif. Poibs dhepmeHTOB B
0OMEHE BEIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®dotocunTe3. CBeroBasi u TeMHOBasi (a3pl PorocuHTe3a. Peakiuu doTocunrtesa.
OddexTuBHOCTH PoTOCcHHTE3a. 3HaUueHHE (HOTOCUHTE3a JJIs )KU3HU Ha 3emiie. BiausiHue
yCJIOBUM cpenbl Ha (OTOCHHTE3 U CHOCOOBI TMOBBINICHHS] €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHU.

XeMoCHHTe3. XEMOCHUHTE3Upylolue OakTepun. 3HAYEHUE XEMOCHHTE3a JIs
KU3HH Ha 3emie.

DOHepreTuueckuii oOMeH B KIeTKe. PacrieruieHne BelIeCTB, BBIJCICHHE U
aAKKyMYJUPOBAHHE SHEPTUH B KJIETKE. JTallbl SJHEPTeTHUECKOTro oOMeHa. [ mukomus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOUYHOE JbIXaHHUE.
OxucnurensHoe GochopunmpoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuu matpuyHoro cunTe3a. ['enernueckas undopmarus u JJHK. Peanuzamms
TeHEeTHYeCKO wuH(popManmu B KIeTKe. [ eHeTHMYecKHil KO MW €ro CBOWCTBA.
Tpanckpuniusi — matpuuHbiii cuate3 PHK. Tpancnsius — 6uocunTes Oenka. ITaribl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Poibs pubocom B OnocuHTe3e Oenka.

Hexnerounsie (opmer xu3nu — Bupychl. Hctopus otkpeitus Bupycos ([I.U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUSI M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodaru.
bone3nn pacTteHuid, KHWBOTHBIX M 4YEJIOBEKAa, BBI3BIBAEMBIE BHUpPycamMu. Bupyc
ummyHoaeuiura uyenoreka (BUY) — BozOyaurens CIIN/a. ObpaTHas TpaHCKpuUmus,
peBepraza u uHTerpasa. [Ipodunaktuka pacrnpocTpaHeHUs BUPYCHBIX 3a00JeBaHUM.
Hemoncmpauyuu:

llopmpemwi: H.K. Konbuos, /I.1. UBanosckuii, K.A. Tumupsises.
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Tabnuyer u cxemwvl: «Tunbl nuTaHus», «MeTabomu3zm», «MUTOXOHAPUIY,
«JHepreTudyeckuii oOMeH», «Xjoporact», «®dorocunred», «Ctpoenue JIHK»,
«Ctpoenne u GyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «['eHeTHYEeCKUd KOy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbId 1K Bupyca CIIN/a,
oakTepuodaray, «Permmukarmms JTHK».

Obopyoosanue: wmopenu-amkaunn «Yasoenuwe JHK w  tpanckpunmmsy»,
«buocunres 6enka», «CTpoeHHne KIETKN», MoAelb cTpykTypsl JIHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KiteTouHbIi UKL, WM )KU3HEHHBIN MUK KiaeTkd. MHTepdasza u muto3s. IIpoueccsl,
nporekatomue B uHTepdasze. Permkaums — peakuuss MarpuuHoro cuHte3a JIHK.
CtpoeHre XpoMOCcOM. XpOMOCOMHBIN Ha0Op — KapuOTHUI. JIUTIIIOMTHBIN U TarljIOMIHBIA
XpOMOCOMHBIE HaOOphl. Xpomatuabl. [lUTomOrHUECKHEe OCHOBBI PA3MHOXKEHHUS U
VHIMBUIYyaJIbBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — muto3. Ctaaun muto3a. [Iporeccrl, Npoucxoasiume Ha pa3HbIx
CTaAUsAX MUTO3a. BUOJOTHYECKHIT CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKU — aromTo3.

@opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrnojioe U ToJioBoe. Buabl Oecnonoro
pa3MHOXKEHHUA: JCJICHHE HaJABOE, IMOYKOBAaHME OJHO- M  MHOTOKJIETOYHBIX,
CHOopoOoOpa3oBaHuEe, BEreTaTMBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHUPOBaHUE
OpPraHU3MOB, €r0 3HAYECHHE JIJISl CEIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cragum wmeno3a. Ilponecchl, npoucxoAsuMe Ha CTaaAusIX Meio3a.
[ToBenenne xpomocoM B Mmero3e. KpoccuHroBep. buomornyeckuii CMbICII U 3HAYEHUE
Meno3a.

["ameTorenes — mporecc oOpa3oBaHUs TMOJOBBIX KIETOK y KUBOTHBIX. IlosioBbIE
JKeJe3bl: CEMEHHUKU U sSUYHUKUA. OOpa3oBaHWe W Pa3BUTHE TMOJIOBBIX KIETOK — T'aMeT
(cmepmaTto3ou, sSHIIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTU CTPOCHUS
SAUIIEKIETOK U criepMaTo3ouaoB. OmnoaorBopenue. [lapreHorenes.

NupuBunyanbHoe  pa3BuTthe  (OHTOreHe3).  OMOPHOHAIbHOE  pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATBHOTO PA3BUTHS y TO3BOHOYHBIX IKHUBOTHBIX:
npobnenue, racTpyisauus, opraHoreHe3. IloctamOpuoHanbHOE pa3ButHe.  TUIb
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HENpsiMoe (TUuYrnHOYHOE). BiusiHue cpepl Ha
pa3BUTHE OPTAaHU3MOB, (PaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOECHUE CEMEHH,

CTaluu pa3BUTHUS. jlemoucmpauuu:

Tabnuyor  u  cxembl: «DopMbl pa3MHOXKEHHUs OpPraHu3MoB», «/[BoiiHoe
OIUIOJIOTBOPEHUE Y LBETKOBBIX PACTEHUIN», «BereratTmBHOE pa3sMHOKEHUE PACTECHUNY,
«/lenenue knetku 6axTepuii», « CTpoeHUE NOJOBBIX KIETOK», «CTPOEHHE XPOMOCOMBI»,
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«Kierounbiii uki», «Pemmmkamusa JHKY, «Murtosy, «Mehos», «IIpsmoe u HenpsiMoe
pa3Butue», «l'amMeToreHe3 y MIIEKONUTAIONIMX M YeJIOBEKa», «OCHOBHBIE CTaauu
OHTOT€HE3a».

Obopyoosanue: MHUKPOCKOIIL, MUKpOIpenapaThbl «CriepMaTo30M, 161
MJIEKOIIUTAIOWIETO», «SIHUEeKIeTKa MIIEKONUTAaIero», «KapuoknHe3 B KIETKax
KOpEIIIKa JIyKa», MarHuTHas MoJenb-ammummkanusa «Jlenenue wierkm», moaens JHK,
MOIesTb MeTa(a3zHON XPOMOCOMBI.

Jlabopamopnsle u npakmuyeckue pabomoi:

JlabopatopHasi padora Ne 3. «HaOmronenne MuTO3a B KJIETKaX KOHUMKA KOpEIKa
JyKa Ha TOTOBBIX MUKpOMpenaparaxj.

JlabopatopHnasi padota Ne 4. «3ydyeHue CTpOECHHS TMOJOBBIX KIETOK Ha FOTOBBIX
MHKpOITpEnapaTax».

Tema 6. HaciiencTBeHHOCTh M1 MU3MEHYHUBOCTH OPraHU3MOB

IIpenmMer u 3agauu resetuku. Mcropus pa3sutusa reHetuku. Pone murosnorun u
SMOPHOJIOTMY B CTAHOBJIEHUU T€HETUKHU. BKiaa poccuiickux U 3apyOekKHBIX YUYEHBIX B
pa3BUTHE TE€HETUKH. MeTonbl TeHETUKH (TMOpUI0JIOTMYECKHU, HHUTOT€HETUYECKHH,
MOJIEKYJISIpHO-TeHeTHUecKnuil). (OCHOBHBIE TEHETWYECKHE MOHATHS. ['eHeTmyeckas
CHMBOJIMKA, UCIIOJIb3YEMAasl B CXEMaxX CKPEIIUBAHUN.

3aKOHOMEpPHOCTM HACJIEIOBAHUS TPU3HAKOB, YyCTaHOBIEHHble [. Mennaenem.
MonorubpuaHoe ckpemuBadie. 3aK0H eAMHOo00pa3us THOPUAOB NEPBOTO MOKOICHUS.
[IpaBriio TOMHUHUPOBAHUS. 3aKOH PACIIECIUICHHS MPU3HAKOB. [ MIOTE3a YUCTOTHI TAMET.
[lonHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JHurnOpuaHoe ckpelrBaHUe. 3aKOH HE3aBUCHMOIO HACJIEOBAaHUS MPU3HAKOB.
[{uToreHeTnueckre  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAaHHS.  AHAIM3HPYIOIIEEe
cKpemnBaHue. M crnonp30BaHME aHANM3UPYIOUIETO CKPEIIMBAHUA ISl ONPEICIICHUS
TE€HOTHIIA OCOOHU.

CueruienHoe HacienoBanue npusHakoB. Padora T. Moprana mo crenieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyiieHne cuerieHust reHOB B PE3YJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPHS HACIIEICTBEHHOCTHU. | eHeTuYeCKue KapThl.

I'enetnka mnosa. XpOMOCOMHOE ONpPEACIICHUE I0Ja. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['omMoramerHsle © TrereporamMeTHble oOpraHu3Mbl. HacienoBaHue
IIPU3HAKOB, CLIENIJIEHHBIX C ITOJIOM.

N3menunBOoCTh. BuIbl WM3MEHUMBOCTU: HEHACJIEACTBEHHAs M HACIJICIACTBEHHAS.
Ponw cpenpl B HeHACEACTBEHHON N3MEHUNBOCTH. XapaKTEPUCTHKA MOTUDUKAITMOHHON
U3MEHYMBOCTA. BapuanuoHHBIA psSAg M BapuaudoHHas KpuBas. Hopma peakunu
npu3Haka. KoOJW4YecTBEHHbIE W KAYECTBEHHBIE MNPU3HAKM M KX HOPMA PEAKIIUU.
CaoiicTBa MOIU(UKALMOHHON N3MEHYHBOCTH.

11



®enepanpHas pabouast mporpamma | buonorus. 10—-11 knaccel (6a30BbIi ypOBEHB)

HacnencrBeHHasi, WiM TEHOTHUIMYECKas, W3MEHUYUMBOCTb. KoMOuHaTHBHAs
U3MEHYMBOCTh. Meilo3 U MosI0Boil mpolecc — OCHOBa KOMOMHATUBHON M3MEHYMBOCTH.
MyrtannonHass u3MeHuUnBOCTh. Kiaccudukamnuss MyTaiuil: TeHHBIE, XPOMOCOMHBIE,
reHoMHbele. Yacrota W mpuuuMHbl MyTauud. MyrtareHHsle  (pakTopbl. 3aKOH
FOMOJIOTHYECKHX PSAIOB B HACIEACTBEHHOM n3MeHunBoctr H.M. BaBunosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka yenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METO/Ibl TEHETUKHU YETIOBEKA!
reHeaJIOrn4eCKui, OJIN3HEIOBBIN, IIUTOT€HECTUUYCCKHUM, OMOXMMHYECKHUH,
MoOJEKyIsipHOTeHeTHYeCKU. COBpEMEHHOE OMNpEICIICHHE T€HOTHUINA: MOJTHOTC€HOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBAaHHE, B TOM uuciae ¢ noMmompto [II{P-ananu3a.
HacnencrBennble 3a001eBaHUs YelIOBEKA: TeHHBIC 00JIC3HHU, OOJIE3HH C HACIICICTBCHHOM
MPEAPACIONIOKEHHOCThIO, XPOMOCOMHBIE 00Jie3HU. CoMaTUYECKHE U TEHEPATHUBHBIC
myTaiui. CTBOJIOBBIE KJIETKH. [IpUHIUIIBI 3710pOBOro oOpasa >KU3HU, TUArHOCTUKH,
npodUIaKTUKA M JICYCHUS TEeHETHYeCKHX Ooje3Her. Meauko-TeHEeTHYECKOe
KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKON T€HETUKU B MPEAOTBPALICHUHN U JICUEHUN
TeHEeTUYECKHUX 3a00JICBaHUM YelloBeKa. Jemoncmpayuu:

llopmpemwi: I'. Mennens, T. Mopran, I'. ne ®pusz, C.C. YerBepukon, H.B.
Tumodees-Pecorckuit, H.M. BaBumos.

Tabauyvl u cxemovl. «MOHOTHOPUAHOE CKpEIIMBAHUE W €r0 IIMTOTEHETHYECKas
OCHOBa», «3aKOH PACHICIJICHUS U €ro IUTONCHETUYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpunHoe ckpenuBanuey, «lluTosoruyeckre OCHOBBI JUTHOPUIHOTO
CKpemmBaHus», «Menosy, «BzaumonencTBHEe auienbHBIX TE€HOBY», «l'eHeThdeckue
KapThl PACTEHUM, >XUBOTHBIX W 4YeNOBEKa», «l'eHernka mnosa», «3aKOHOMEPHOCTH
HACJICIOBAHUSI, CIEIUICHHOTO ¢ ToJoM», «KapnoTunsl yenoBeka u KUBOTHBIX», «Buasbl
U3MEHYUBOCTH, «MoaudukanmoHHas U3MEHYUBOCTDHY, «HacnenoBanue
pesycdakTopay, «I'eHeTuka rpymi KpoBu», « MyTalluoHHAsI U3BMEHYUBOCTH.

Obopyodosanue: MoAenu-anmkanun  «MoHoruOpuHOE CKpEIIUBAHUE,
«Hemonmunoe  momuHupoBanme»,  «Jlurmbpumnoe  ckpemmBanume»,  «llepekpécr
XPOMOCOMY», MHKPOCKOT W MHKpompemnapaT «Jlpozoduna» (Hopma, mytanuu (HOpMbI
KpbUIbEB W OKpacku Tena), repOapuii «l'opox moceBHOW». JlabopamopHnvie u
npakmuueckue padomeol:

Jlabopatopnass pabora No 5. «/3ydyeHwe pe3ynbTaToOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPEmapaTaxy.

JlaGoparopnass pabora Ne 6. «M3ydeHue MOAU(PUKAIMOHHOWM HN3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BApUALIMOHHOU KPUBOM».

JlabopatopHass padora No 7. «AHanmu3 MyTanui y Apo30(uibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktrueckas padora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEJIOBEKA.
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Tema 7. Ceneknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Ceneknys Kak HayKa ¥ MpoIiecc. 3apOoKICHUE CEJICKIUA U JOMECTUKAIUSA. Y UCHHE
H.N. BaBunoBa o 1eHTpax MPOUCXOXKIECHUS U MHOT0OOpa3us KyJIbTYPHBIX PAacCTCHHM.
[leHTphl NPOUCXOKACHUS TOMAIITHUX KUBOTHBIX. COPT, MOPOIa, IIITAMM.

CoBpeMeHHbIE METOJIbl CEJICKIIMU. MacCcoBBIH M WHIUBUAYAJIbHBIM OTOOpPHI B
CeJeKUMH pacTeHU M KUBOTHBIX. OIueHka -sKcrepbepa. bBIM3KOpOICTBEHHOE
CKpemuBanue — HHOpuAuHT. Ynctas nuaus. CkpelMBaHue YUCThIX JUHUM. ['eTeposuc,
wiu rubpuaHas cwia. HepoacTBeHHoe ckpenuBaHue — ayTtOpuauar. OTnanéHHas
rubpuausanus u e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 M IMOJIyYCHHUE TMOJHUILIONIOB.
JloCcTHXKEHUS CENEKIIMU PACTCHUM, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buoTrexHonorus Kak oTpacib Mpou3BOACTBA. | eHHAs MHXKEHEpUs. JTanbl CO3JaHUS
pexomounanTHoM JIHK u TpancrenHsIx oprann3MoB. KieTounast mHXEHEpHsI.

Kierounsle KynbTypbl. MUKpPOKIOHAJIIBHOE pa3MHOXEHUE pacTeHuil. KinoHupoBaHue
BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U
stuyeckue mnpobreMbl. I'MO — reHeTHdyeckn MOAU(MUUIMPOBAHHBIE OPTAHU3MBI.
Hemoncmpayuu:

llopmpemwi: H.U. Basuiios, 1.B. Muuypums, I'.J1. Kapneuenko, M.®. lIBaHOB.

Tabnuyer u cxemwvr: KapTa «LIeHTpBI TPOUCXOXKIACHUS W MHOTO00Opa3us
KYJIbTYpHBIX pacTeHui», «llopoabl moMamHux KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenmity, «OtnanéuHas rubpuausanus», «Paborer akamemmka M.D. HBanoBay,
«ITomunmonaus»,
«OOBEKTHI ouorexHomorun»,  «KierouHnble  KyJmbTyphl W KJIOHUPOBAHUEY,
«KoHCTpyHnpoBaHHE U IEPEHOC TE€HOB, XPOMOCOMY.

Obopydosanue: MyJISDKU TIIOJOB M KOPHEIUIOAOB AUKUX (OPM M KYJIbTYPHBIX

COpTOB pacteHuii, repOapuii «CelbCKOX03IMCTBEHHBIE pacTeHus». Jlabopamophovie u
npaxkmuyeckue padomaol:

Okckypeusi « OCHOBHBIE METOJIBI U JOCTHIKEHHSI CEJIEKIIMM PACTEHUM M KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOMCIBITATENbHBIN y4acTOK, B
TEIUTMYHOE X035HUCTBO, JJA0OPATOPUIO arPOYHUBEPCUTETA UIIM HAYUHOTO LICHTPA).

11 KJIACC Tema 1. Bo1IOUMOHHAS OMOJIOTHUS

[IpennochuIKM BO3HUKHOBEHHUS BOJIIOIIMOHHON TEOPHUH. DBOJIIOIIUOHHASL TEOPUS U
e€ mecto B Oumosiornu. BimsiHME 3BOTIONMOHHON TEOPUM HA pa3BUTHE OUOJIOTHUU M
JIPYTUX HayK.

CBugerensctBa  3BodtouMH.  [laneoHTONOrMUYECKHE:  MOCIEIOBATEIIBHOCTD
MOSIBJICHUS BHUJOB B  TAJICOHTOJOTUYECKOW JIETOMUCH, TEPeXOAHBbIC (DOPMBL.
buoreorpadguyeckue: cxoacTBO U pazinnuue payH u (Gaop MaTepUKOB U OCTPOBOB.
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OMOpHOJIOTHUECKHE: CXOACTBA M  paziuyusi HSMOpPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX.  CpaBHHUTENIbHO-aHATOMUYECKHE:  TOMOJIOTMYHbBIE,  aHAJIOTUYHBIE,
pPYIMMEHTAapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METaOOIMYECKUX TyTe Yy Bcex
OpPraHU3MOB.

OpomonronHas Teopus Y. lapeuna. [Ipeanockuiku BO3HUKHOBEHHS TapBUHU3MA.
JIBUKyIIre CUjbl 3BOJIOUMK BUAOB MO JlapBuHY (M30BITOUHOE pa3MHOKEHUE MPHU
OTPAaHUYEHHOCTU  PECYpPCOB, HEOMNpeAeT€HHAas HU3MEHYMBOCTh, OOpbOa 3a
CYIIIECTBOBaHHE, €CTECTBEHHBINA OTOOD).

Cunretuueckas teopust 3BooIMH (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomonus. [lonynsuusa kak eqMHUIA BUAA U SBOJIOLIHMH.

JBrxymue cuibl ((akTopbl) 3BONIONUU BHAOB B MpuUpoae. MyTalMOHHBIN
IpoLECC U KOMOMHATUBHAsI U3MEHUMBOCTh. [1OMyIsiMOHHBIE BOJHBI U JApei( T'€HOB.
N3onsuus 1 Murparnusi.

EcrecTtBeHHbIl 0TOOp — HampaBisomuid  (aktop sBomouuud.  DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCT,  OpraHU3MOB  KakK  pe3yJpTaT 3Botouuu. IIpumepsl
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMopd03bl ¥ UINOATATI TAIIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOPMBI BHI000pA30BAHMS:
reorpaduyeckoe, IKOJIOTUUECKOE.

MaxkposBosronust. PopMsl HBONIONMU: (UieTHYeCKas, JUBEPreHTHas,
KOHBEpIreHTHas1, mapasuiesbHas. HeoOpaTuMocTh HBOIOIUY.

[IpoucxoxaeHre OT HeCHEUUATU3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienranu3auus. AganTuBHas paauanus. /Jemoncmpayuu:

llopmpemui: K. JIunneit, XK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenp, @. Mromep, A.H. CeBep1ios.

Tabauyvr u cxemvl: «Pa3BUTHE OPraHUYECKOro MuUpa Ha 3emie», «3apoibllin
MO3BOHOYHBIX >KHMBOTHBIX», «ApXeonTepukcy», «Popmbl OOpbOBI 32 CyIIECTBOBAHHUEY,
«EctectBennbiii 0T00p», «MHOTOOOpa3ne COpTOB pacTeHmin», « MHOTOOOpas3ue Mmopo;y
KUBOTHBIX», «llonmymauum», «MyTauuoHHasT W3MEHUUBOCTH», «ApoMopdo3bI»,
«Mnunoananramuny, «OO0mas aereHepauus», «JBWXKylue CUJIIbI  3BOJIOLUN,
«Kapracxema mapmpyta myremiectBus Y. JlapBura», «boppba 3a cyiiecTBOBaHHEY,
«IIpucnocoOaeHHOCTh OpraHu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000Pa30BAHUEY.

Obopyoosanue: KOJIEKIHS HACEKOMBIX C Pa3IMYHBIMU THIAMH OKpacku, HaOOp
TJIOJIOB M CeMsiH, KOJuteKIus «lIpuMephl 3alMTHBIX MPUCIIOCOOJICHUN Y KHBOTHBIXY,
Mozenb «OCHOBHBIE HAamNpaBJICHUs] HBOMIONUUY», O00BEMHas Moxaenb «CTpoeHue
TOJIOBHOTO MO3ra MO3BOHOYHBIXY.
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buoreorpaduyeckas kapra Mupa, KOJUICKIUs «DOPMBI COXPAHHOCTH MCKOTIAEMBIX
KUBOTHBIX W pacTeHUi», Mojaens ammiukanus «llepekpecT XpoMocom», BIIaKHBIC
npenapatel  «Pa3Butre Hacekomoro», «Pa3BuThe JATYIIKM», MUKpOMIpemapar
«JIpozoduiia» (Hopma, MmyTaruu OPMbI KPHLUIBEB U OKPACKH TEJIA).

Jlabopamopnvie u npakmuyeckue padpomol:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BHIIOB 1O MOP(POIOTHUYECKOMY
KPUTEPHUIO».

JlabopatopHas pabora Ne 2. «Omnucanue npucrnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE )KU3HA HA 3emJie

JloHaydHbIE TIPEACTABICHHUS O 3apOXICHUM KWU3HU. HaydHble TMIOTE3BI
BO3HMKHOBEHUS KMU3HU Ha 3emiie: abroreHe3 W maHcnepMmusi. XUMUYECKas dBOJIOLHUS.
AOUOTEeHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB u3 HEOPraHUYECKHUX.
DKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMHUYECKOM »3Boiround. HadvanbHble 3Tanbl
ouonornyeckort sBomonmu. [unoresa PHK-mupa. dopmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHWE NPOTOKJIETKU. IlepBble KIETKM HW UX HBOJIOLUS.
DOopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pazutne xwu3Hm Ha 3emiie mo dpaM M nepuogaMm. Karapxen. Apxeuckas u
npotepo3oiickas 3pbl. [laneosolickas 3pa u e€ nepuoabl: KeMOPUNCKUI, OPIOBUKCKHUIA,
CUJTypHUICKH, T€BOHCKHAW, KAMEHHOYTOJIBHBIN, TIEPMCKHUH.

Me3o3oiickast 3pa 1 €€ Nepuoabl: TPUACOBbIN, FOPCKUN, MEJIOBO.

Kalino3oiickas 3pa u €€ nepruopl: MaeOr€HOBbIN, HEOT€HOBbBI, AHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M TeO0JIOTMYECKUX mpoueccoB. (OCHOBHBIE ATallbl
3BOJIIOLMU PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMOp(O3bl Y paCTEHUN U )KUBOTHBIX.
[TosiBeHKE, pacuBET U BBIMUPAHUE TPYIII ) KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro Mupa KakK OTpaxkeHne dBoirouun. (OCHOBHBIE
CHCTEMATUYECKHUE IPYNIbI OPTaHU3MOB.

DOBOJIIOIMA 4YellOBeKa. AHTPOMOJIOTUSl KaKk Hayka. Pa3BUTHE MpeNCTaBICHUN O
MPOUCXOKJICHUH 4YelioBeKa. MeToIbl u3yueHusi aHTpornorene3a. CxoJcTBa U pa3Inyus
YyeJIoBeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHUE YETIOBEKA.

JIBxyue cuiibl ((hakTophl) aHTporioreHeza. HacieiacTBeHHass U3MEHUHMBOCTh U
eCTeCTBEHHBIN 0TOOp. OOIIeCcTBEeHHBINM 00pa3 >KU3HM, M3rOTOBJICHUE OpPYIUN Tpyha,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaauM M BETBHU DHBOJIOLMHM YEJIOBEKA: ABCTPAJIONUTEKH, YemoBeK
yMenbii, Yenosek npsamoxonsamui, YenoBek HeaHIepTanbCKuM, YeloBeK pa3yMHBIN.
Haxonku rckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHMS, 00JacTh PAaCIpPOCTPAHECHMS,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.
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Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoNeoUHas (eBpasuiickas),
HErpo-aBCTpaJIoniHasl (3KBaTopuaibHas), MOHIOJIOMHAs (a3MaTCKO-aMEepUKAHCKasl).
YepTsl MPHUCTOCOOICHHOCTH TMPEACTaBUTENEH YENOBEYECKUX pac K  YCIOBUSM
cyuecTBoBanus. EnnHcTBO yenoBeueckux pac. Kpuruka pacusma. Jemoncmpayuu:

Ilopmpemui: ®@. Penn, JI. I1actep, A.W. Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabnuyer u cxemovl: «Bo3HukHoBeHne CoNHEYHOM cucTeMbl», «Pa3Butue
opraHu4yeckoro  mupa»,  «PacturenpHas  kineTka», <«OKHBOTHas  KJETKa»,
«IIpokapuoTnueckas kiaeTka», « CoOBpeMEeHHasi CUCTEMa OPIraHUYECKOr0 MUPAy,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEIIOBEKOOOPa3HbIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJCOHTOJOTUYECKUX HAXOJOK ITPEAKOB COBPEMEHHOIO YEIIOBEKAY,
«/IpeBHenmme nmoan», «/Ipesaue moan», «llepBbie COBpeMEHHBIE JIFOANY,
«YemoBeueckue pacoh».

Obopyoosanue: mynsxu «llpoucxoxaeHue denoBeka» (OIOCTbI aBCTPAJIONUTEKA,
NUTEKAaHTpONa, HeaHAepTallblla, KPOMAaHBOHIIA), CICHKU WM U300paKEHUS KaMEHHBIX
OpyAMil  MEpBOOBITHOIO  4eloBeKa  (KaMHHM-yommepbl,  pyousa,  ckpebia),
reoxpoHojioruueckas Tabnuna, Koyekuus «@DopMbl COXPAHHOCTH HCKOIAEMBIX
YKUBOTHBIX U pacTeHU». Jlabopamopuwle u npakmuyeckue padoomoi:

[Ipaktuueckass padbora No 1. «M3yueHue HCKOMAEMbIX OCTATKOB PACTEHUN H
KUBOTHBIX B KOJUICKIIUSX).

OKcKkypcusi «DBOJIIOIUS OpPraHUYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIH KPAaeBEIUECKUN My3€eil).

Tema 3. Opranu3msl U OKpYKamoIas cpeaa

DKoJIOTHSl KaK HayKa. 3aJayd U pas3fesibl SKOJOTrMu. MeTonbl 3KOJIOTMYECKUX
MCCJIETOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpensl oOuTaHus OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIHAs, I[TOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okosornueckre  ¢akTopel.  Knaccudukamuss — 3KOJIOrMYECKMX  (DaKTOPOB:
abnoTnyeckue, OMOTUYECKHE U aHTPOINOTeHHbIC. J[efcTBUE 3KOIOTHYECKUX (HaKTOPOB
Ha OpraHU3MBbI.

AOGuoTtnueckue (HakTOphl: CBET, TeMIEparypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnoco6neHus: opraHu3MOB K JEUCTBUIO a0MOTHYECKUX (hakTopoB. buonorndeckue
PUTMBI.

buotnueckue dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCHCTBUMN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 u ero ¢opmbl. [lapazutusm, koomepauus, MyTyallu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTPATTU3M.
3HaueHne OMOTMYECKUX B3aMMOJCWCTBUN [JIsl CYyIIECTBOBAHUS OpPraHM3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU Monyiaiuu. OCHOBHbBIE TTOKA3aTeNd MOMYJIALHNN:
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YHUCJIIEHHOCTD, TUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MMPUPOCT, MUTpalus. JuHaMuka
YUCJIEHHOCTHU MONYJISIUUU U €€ peryssiuus. Jemoncmpayuu:

llopmpemui: A. I'ymbonbar, K.®@. Pynbe, O. I'ekkelns.

Tabnuyer u cxemwi: xapta «lIpupogusie 30HBI 3emun», «Cpeapl 0OUTaHUA
opranusmoB»,  «®oronepuonusm», «llomymsanum»,  «3aKOHOMEPHOCTH  poOCTa
YHUCIIEHHOCTU TOMyJsiuu uHpy30puu-Typenskny», «Ilumessie uenny. Jlabopamophsie
u npakmuyeckue padbomoi:

Jlabopatopuast pabora Ne 3. «Mopdomornueckrne OCOOEHHOCTH PACTCHHH U3
Pa3HbBIX MECT OOUTAHUSD.

JlaGoparopHass pabora Ne 4. «BausHHe cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

[Ipaktuueckass padota Ne 2. «Iloacd€r mIOTHOCTH MOMYJSIUI pa3HbIX BHUAOB
pacTeHU.

Tema 4. Coo0miecTBa M 3KOJIOTHYECKHE CHCTEMbI

CooOmectBO opranu3sMoB — OuoneHo3. CTpykTypbl OuHOIEHO3a: BHIOBaf,
pOCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

Okosoruueckre cuUcTeMbl  (9kocuctembl). llonstTe 00 dKocucTemMe W
onoreonieHoze.  DyHKIMOHANBHBIE  KOMIIOHEHTBI ~ AKOCHCTEMBI:  TMPOIYICHTHI,
KOHCYMEHTBI, pPEeAayleHTbl. KpyroBopoT BEIIECTB U TOTOK SHEPIHMH B JKOCHCTEME.
Tpoduueckue (mumieBbie) ypoBHU 3KOCUCTeMBI. [lumieBsie nenu u cetu. OCHOBHbBIC
MOKa3aTeIi dKOCHCTEMBI: OWoMacca, NPOAYKIUA. ODKOJOTHYCCKHUE THUPaMHUIbL:
MPOYKIIMU, YUCIIEHHOCTH, OMOMACCHI.

CBolicTBa 9KOCHCTEM: YCTOMYMBOCTD, CaMOPETyJIsius, pazsutue. CyKiieccus.

[Ipupoanbie PKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTPONOT€HHBIE SKOCHUCTEMBI. ATpPO3KOCUCTEMBEI. Yp603KOCUCTEMBL.
buonornyeckoe u X03IMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroduuBoctu dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenue B.M. Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB W CTPyKTypa
onoceprr. KuBoe BemectBo u ero ¢ynkmuu. OcobeHHOCTH OMOCheEpsl Kak
r100abHOM PKOCUCTEMBI. JIuHaMu4Yeckoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemiecTB W OHOTCOXMMUYECKHE ITMKIBI 3JIEMEHTOB (yTJiepoa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Omocdepe 3emin. AHTpONOTEeHHbIE W3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIEMBI.
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CocymiecTBoBaHue MpUpoibl U yenoBeuecTBa. CoxpaneHne 6Mopa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Onocdepsl. OCHOBa PaIMOHATILHOTO YIPABIEHUSI MPUPOIHBIMU
pecypcaMu U UX UCHOJIb30BaHUE. JJOCTHKeHUs] OMOJIOTUU U OXpaHa MPUPOIbI.

Hemoncmpauyuu:
Lllopmpemui: A.Jlx. Tencnu, B.H. Cykaués, B.W. Bepnaackuid.

Tabnuyvr u cxemwl: «llumessle nenm», «bHOLEHO3: COCTaB M CTPYKTypay,
«[Ipuponnbie cooOmiectBay, «llenmn nuTaHus», «OKOJOTHYECKass MHUPaAMHIAY,
«buocthepa u uenoBek», «IKocHCTEMA HIMPOKOIHUCTBEHHOTO Jeca», «IKOCHUCTeMa
XBOMHOTO Jecay, «buonenos Bogoéma», «ArpouneHos», «lIpuMepHbpie aHTPOIIOreHHbBIE
BO3JICUCTBUS HAa TMpUPOAY», «BaxHelline WCTOYHUKM 3arps3HEHUS BO3JdyXa H
TPYHTOBBIX BOa», «llouBa — BakHelmas cocTaBisomas Ouochepb», «DakToOpbl
nerpaaauuu nousy, «llapHukoBsiit 3pdexT», «PaKkTopbl paiioaKTUBHOTO 3arpsA3HEHUs
ounochepr», «O0mas crpykrypa ouochepsl», «Pacnpoctpanenue )xu3Hu B Ouochepe»,
«O30HOBBIN 3kpaH Ouocdeprr», «KpyroBopor yriaepoaa B o6uochepe», «KpyroBopor
a30Ta B IPUPOLEH.

O6opynoBanue: Mojenb-anmiaukanus «TunuyHele OWOLIEHO3b», repOapuil
«PacturtenbHble COOOIIECTBa», KoJUIEKIMU «buoiieHo3», «BpeauTenn BakKHEHIIMX

CEJIbCKOXO3SIUCTBEHHBIX KYJBTYp», repOapuu M KOJUIEKIIMHW PAcTeHUW U >KMBOTHBIX,
IPUHAJIEKAIIME K Pa3HbIM 3KOJOTMYECKMM TIpyIlaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eaepannu, N300pakeHUsI OXPaHSIEMbIX BUJOB PACTEHUI U )KUBOTHBIX.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

Cornacao ®I'OC COO ycranaBnuBaroTcs TpeOOBAaHUS K pe3yjbTaTaM OCBOCHHUS
oOy4JalImMMHUCs  OpOorpaMM  CpeaHero  oOmiero  oOpa3oBaHUs:  JTUYHOCTHBIM,
METaIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpyKkType JHMYHOCTHBIX pPE3yJIbTATOB OCBOCHUS TmpeaMera «buosorus»
BBIJICTICHBI CJICIYIOIIME COCTABJISIOIINAC. OCO3HAHHE OOYYArOIIMMHUCS POCCUHCKOMN
IPaXKIaHCKOW MJICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOSITCIIBHOCTH H
CaMOOTIPE/ICIICHUIO, HATMYUE MOTHBAIMU K OOyUYEHUIO OHMOJIOTHH, IEJICHAIIPABICHHOES
pa3BUTHE BHYTPCHHUX YOEKICHUN JMYHOCTH HAa OCHOBE KIIOYECBBIX IIEHHOCTEH W
UCTOPUYCCKMX TPAIUIMA pPa3BUTHS OHOJOTMYECKOTO 3HAHHs, TOTOBHOCTh 7
CIIOCOOHOCTh ~ OOydYaromuxcsi ~ PYKOBOJICTBOBAThCSI B CBOCH  JCATEIHHOCTU
IICHHOCTHOCMBICJIOBBIMH ~ YCTAHOBKAMH, MPUCYIIMMU CHCTEME OHOJIOTHYECKOTO
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O6p&30BaHI/IH, HAJIMYHUC DKOJOTHYCCKOIO IIPAaBOCO3HAHUAI, CITOCOOHOCTH CTaBHTh o 1
CTPOUTD KU3HCHHBIC ITJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOECHUs mnpeamera «buonorus» mocTUrarOTCa B
CANHCTBE YyYeOHOM ¥ BOCHUTATEIBHOW JEATETLHOCTH B COOTBETCTBUU c
TPaIULIMOHHBIMU POCCUICKUMHU COLUOKYJIbTYPHBIMHU, UCTOPUYECKUMU u
JTlyXOBHOHPABCTBEHHBIMU IICHHOCTSIMH, TPUHATHIMA B OOINECTBE TNpaBWIaAMH U
HOpPMaMH TIOBEACHHS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEH MO3UIMU JIUYHOCTH, TATPUOTU3MA, YBAKCHUS K
3aKOHY M NPaBOIOPSAJIKY, YEJOBEKY TpyJda M CTapUIEMy IIOKOJICHUIO, B3aWMHOTO
YBOKEHMS, OCPEKHOrO0 OTHONIEHUS K KYJIbTYPHOMY HACIEIUIO U TPATULIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon @enepannu, OPUPOJEC U OKPYKAKOUICH
cpene.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHUSI ydyeOHOro mnpeamera «buosorus» gOKHBI
OTpakaTh  TOTOBHOCTh W  CIOCOOHOCTh  OOyYalOIIUXCS  PYKOBOJICTBOBATHCS
cOpMHUpPOBAaHHOM BHYTPEHHEH IO3MIIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OPUEHTAIUH, MTO3UTHUBHBIX BHYTPEHHUX yOeKICHUH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUCKOTO OOIIECTBa, PACIIUPECHHUE KU3HECHHOTO OITbITa
M OmbITa JCATEIBHOCTH B IMPOILECCE peaM3alldd OCHOBHBIX  HaIpPAaBICHUU
BOCITUTATEJIbHOM JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIIUTAHMSA:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TO3UIIUU 00YYAIOIIErOCs KaK aKTUBHOTO
1 OTBETCTBEHHOI'O YJIeHa POCCUUCKOTO O0IIECTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
npaB ¥ 00s3aHHOCTEMH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESATEIBHOCTH TPH CO3JaHUM YUYEOHBIX
MIPOEKTOB, PEIICHUN YUYEOHBIX M MO3HABATEIBHBIX 3a/1a4, BHIOTHEHUHU OMOJOTHYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTH ONPENENATh COOCTBEHHYIO MO3UIIMIO 1O OTHOIICHUIO K
SIBJICHUSIM
COBPEMEHHOW JKM3HU U OOBACHITH €€; yMEHHE YUYUTHIBATh B CBOMX JEHCTBUSX
HEO0OXOIMMOCTh KOHCTPYKTHBHOT'O B3aMMOJICHCTBUS JIFOJICH C pa3HBIMHU YOEKICHUSIMH,
KYJbTYPHBIMU  I[IEHHOCTSIMA M  COLUMAJIbHBIM  TOJOKEHHEM; TOTOBHOCTh K
COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUSI YUCOHBIX, MO3HABATEIBHBIX U
HCCIIEIOBATENIbCKUX 3a/1ad, YBOXXKUTEIBHOTO OTHOIIEHUS K MHEHHIO OINIMOHEHTOB IPHU
00CYXICHHH CIOPHBIX BOMPOCOB OHMOJOTUYECKOTO COJEp)KAaHUS, TOTOBHOCTh K
TYMaHUTAPHON M BOJIOHTEPCKOM JEATEIBHOCTH; 2) MATPHOTHYECKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKOU MIEHTUIHOCTH, TATPHOTHU3MA,

YBAXXEHHUSI K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHou, ropaoctu 3a
CBOM KpaW, cBOO PoanHy, CBOM $3BIK W KYJbTYpYy, HIPOLUIOE K HACTOSIIEE
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MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu; IIEeHHOCTHOE OTHOIICHHE K IPHPOTHOMY
HACJIC/IUIO U TTAMSATHUKAM TPUPOJIBI,

JTOoCTXEeHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE; CIIOCOOHOCTh

OIICHMBATh BKJIA]] POCCHICKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE

OMOJIOTHH, TIOHUMAHHS 3HAYCHUS OMOJIOTMU B MO3HAHWU 3aKOHOB MPHUPOJIBI, B KU3HU
YelloBeKa M COBPEMECHHOTO OOINeCTBa; WACHHAs YyOekJIEHHOCTh, TOTOBHOCTh K
CITy’)KeHUIO ¥ 3amuTe OTedecTna,

OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOrO  TMOBEICHUS,

CITIOCOOHOCTH OLICHUBATh CUTYAITUIO U IPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE JIUYHOIO
BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYyAyIIEro; OTBETCTBEHHOE OTHOIICHHE K CBOUM
POIUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPHUHSATHS LIEHHOCTEN CEMEUHOMN
KU3HA B COOTBETCTBUU C TpaaulMsIMH HapoaoB Poccuu; 4) 3CTeTHYECKOIo
BOCIIMTAHHA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsi CTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIESCTBEHHBIX OTHOIICHHUH; MOHWMAaHHUE

SMOILIMOHAJILHOTO BO3JICMCTBUSL KUBOW MPUPOJBI U €€ IEHHOCTU; FOTOBHOCTH K

CaMOBBIPAKEHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MTPOSIBIISITh
Ka4yeCTBa TBOPUYECKON JTUYHOCTH;

5) ¢u3nvecKkoro BOCHUTAHHUS, POPMHUPOBAHHUS KYJIbTYPbI 310POBbS U
IMOIMOHAILHOI0 0JIArONMOJyIHsI:

MOHUMAaHHE W peain3alus 3J0pOBOTO M Oe3o0macHOro obpasa >KU3HHM (340pOBOC
IMUTaHKWE, COOJIOJICHNE THTHCHHYECKHUX IPaBUJI U HOPM, COaJaHCHPOBAHHBIA PEXUM
3aHATHH U OTABIXA, perysipHas Gu3nueckas akTHBHOCTD), OEpEKHOT0, OTBETCTBEHHOI'O
U KOMIIETCHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY H IICHXHYECKOMY
3I0pOBbIO; TOHMMAHHWE IICHHOCTH TMpaBW HWHAWUBUAYAJIBHOIO M KOJUICKTHBHOI'O
0e30macHoro
MOBEJICHUSA B CHUTYallUsAX, YIPOXKAIOIIMX 370POBBI0 M JKHU3HHM JIIOJACH; OCO3HAHHUEC

MOCIICACTBUI W HENPUATHS BPEIHBIX MMPUBBIUEK (YITOTPEOICHUS

QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPYAOBOIro BOCIIMTAHUS:

I'OTOBHOCTB K TPpyAdy, OCO3HAHHEC ICHHOCTU MAaCTCPCTBA, przxomo6ne; T'OTOBHOCTb
K aKTUBHOU JACATCIBHOCTH TEXHOJIOTHYECKON U COHI/IaJIBHOﬁ
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HANpaBJICHHOCTH, CIIOCOOHOCTh HWHHUIMUPOBATh, IJIAHUPOBATH W CAMOCTOSATENHHO
BBINOJIHATH TaKyl JEATENbHOCTh; MHTEPEC K paziIuuHbIM chepam mpodeccuoHambHO
JeSITEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymield mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
00pa30BaHUIO ¥ CaMO0OPa30BaHUIO HA MPOTSKEHUN

BCEM KHU3HU;

7)  IKOJOTHYeCKOro BOCIHUTAHMS: SKOJIOTUYCCKH IeJIeCO00pa3HOe OTHONICHHUE K
MPUPOJI€ KAK UICTOUHUKY >KU3HU
Ha 3eMiie, OCHOBE €€ CYyIIIECTBOBAHUS;
MOBBIIICHUE  YPOBHSA  DKOJOTHYECKOM  KYJIbTYypbl: TNPHOOPETEHHE  OIBITA
MJIAHUPOBAHUSI TTOCTYIKOB U OLICHKH WX BO3MOXHBIX MOCJIEACTBUN IJIsI OKPYKAIOIIEH
Cpenbl; 0OCO3HaHMUE IrI00aJbHOT0 XapaKTepa HKOJIOTHYECKUX MPOOJIeM U IMyTed uxX

peuieHus; CrnocoOHOCTh HCIOJIb30BaTh IMPUOOpETaeMble MPU HU3YYEHUU OHOJIOTHH
3HAHUS W yMEHUsS TIpU pPEHICHWH MpoOJieM, CBSI3aHHBIX C  PaIMOHAIBHBIM
MPUPOJIONOIB30BaHUEM (COOIIOJIEHUE MPAaBUI MOBEJACHUSI B MPUPOJE, HAIPABICHHBIX
Ha COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHYy BHUIOB, PKOCHCTEM, OHOCGhEpH);
AKTUBHOE HEIPUSITUE JECUCTBUM, MPUHOCAIINX BPEI OKPYKAIOIIEH MPUPOTHON
cpeie, yMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HSKOJOTMYECKHE TMOCIEACTBUS
NpEANPUHUMAEMBIX  JICMCTBUH W TIpENOoTBpalllaTh HUX; HAJWYUE  PAa3BUTOTO
AKOJIOTUYECKOTO MBIIUICHHUS, YKOJIOTUUECKON KYIbTYPHI,
OTbITa JCSTEILHOCTH DKOJIOTMYECKON HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
VMU B MO3HABATEJIbHOM, KOMMYHHUKATUBHON W COLIMAJIBHOM IPAKTHUKE, TOTOBHOCTH K
Y4acTHUIO B IPAKTUUECKOUN JAEATEILHOCTH HKOJOTUUECKON HANTPaBIEHHOCTH;
8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKH M OOINECTBEHHON IPAaKTUKH, OCHOBAaHHOTO Ha JHAJOre KYJbTYD,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHMIO CBOEr0 MeCTa B  MOJUKYJBTYPHOM  MHPE;
COBEPUICHCTBOBAHUE SI3bIKOBOW U YUTATEIbCKOM KYJIBTYpPbl KaK CPEJCTBA
B3aMMOJICUCTBUS MEXIY JIFOJIbMH M TIO3HAHUS MHPA; TOHUMAaHKUE CIEIU(PUKN OHOIOTHN

KaK HayKH, OCO3HaHus €€ posid B GOpPMUPOBAHUU
pPallMOHAJIBHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUU 1EJIOCTHOTO MPEJICTAaBICHUs 00
OKpYy>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI, YEJIOBEKAa M OOIIECTBA, B MO3HAHUU
IIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH IIPOOJIEM COXPaHEHUS IIPHUPOTHOTO
paBHOBecHUS; YOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTHUU JIJII COBPEMEHHOMN ITMBWIIM3AIUH:
obecriedyeHrssT HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOIEMBI Pa3BUTHS YEIIOBEUYECTBA,
MOWCKa MyTeW BBIXOAA W3 TIOOAIBHBIX JKOJOTHYECKUX MpoOJIeM U oOecredeHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBLHOMY MCIIOJIB30BAHUIO TPUPOIAHBIX
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pecypcoB U (OpPMHpPOBAHHMIO HOBBIX CTaHAAPTOB JKU3HU; 3aUHTEPECOBAHHOCTH B
IOJyYeHUU OHOJIOTMYECKUX 3HAHUM B LENSIX MOBBIIIEHUS OOIIEH KyJbTYpBI,
€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKUMOHAIBHOU
IPaMOTHOCTH OOydaromuxcsi, (GopMUPYEMON NpH U3y4YEHHUU OWOJIOTUH; MOHUMAaHUE
CYIIHOCTA METO/IOB MO3HAHHUS, UCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCITI0JIB30BATh MOJIy4aeMbl€ 3HAHUS JIJIS aHAJIN3a U OOBSICHEHHUS SIBJICHUI OKPYKAIOLLErO
MUpPA U IPOUCXOASIINX B HEM U3MEHEHU, YMEHHE JIeJ1aTh OOOCHOBAHHBIE 3aKIIIOUECHMS
Ha OCHOBE HayYHBIX ()aKTOB U UMEIOLINXCS JAaHHBIX C IEJbI0 TOTYyUYeHUS JOCTOBEPHBIX
BBIBOJIOB; CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJb30BAaTh OMOJIOTMYECKHE 3HAHUS JUIS
peLIeHus

HpO6JIeM B PCAJIbHBIX JKH3HCHHBLIX CHTyalUAX; OCO3HAHHUC IICHHOCTHU Hay‘IHOfI
ACATCIIBHOCTHU, TOTOBHOCTH OCYHICCTBJIIATDH

IPOEKTHYI0 M MCCIEIOBATEIbCKYIO [EATEIbHOCTh HWHIAMBUAYAIBHO W B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHMUIo,
K aKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUM MO OMOJIOTUU B COOTBETCTBUHU C JKU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHble pe3yJabTaThl OCBOCHMsSI ydeOHOro mpenmera «buomorus»
BKJIIOYAIOT:  3HauUUMble Uit  (OPMHUPOBAHUS  MHPOBO33PECHUS]  OOyYAIOIIMXCS
MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIICHAYyUHbIE TMOHSATUS, OTPaXKAIOIINE
I[EJJOCTHOCTh HAy4YHOW KApTUHBI MHUpa U CHenuduKy METOJO0B IO3HAHUSA,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, JHEPrus, SIBICHHE, IPOIIECC,
CUCTeMa, Hay4HbIM (akT, OPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
uccieoBaHne, HaOI0JIeHnEe, U3MEPEHHUE, DKCIEPUMEHT W APYTHX), YHUBEPCAIbHbBIC

ydeOHble AecTBUS (TO3HABATENbHBIE, KOMMYHHKaTHBHbIE, pEryJIATUBHBIE),
oOecrnieunBaonue GopmupoBanue  (QYHKIIMOHAIBHON IPaMOTHOCTH u
COLIMaJIbHOU KOMIETEHIIMHY 00YyYalOIIUXCsl, CIHOCOOHOCTh
oOydaromuxcst  HCIOIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,

MHUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUueOHbIE JECHCTBUS B MO3HABATEIILHOU U
COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTeJAbLHBIC YHHUBepPCcaJbHbIE yqeﬁﬂble nercTBus ba3oBble
Jornyeckue JecTBUA:

CaMOCTOSATENbHO (OPMYIUPOBATH U AKTYaJIU3UPOBAThH MPOOJIEMY, pacCMaTpUBATh

€€ BCECTOPOHHE; WCIIOJIb30BaTh IPU OCBOCHUU 3HAHWM IPUEMBI JIOTMYECKOIO
MBIIIUICHUS (aHAIM3a, CHHTE3a, CpaBHEHMs, Kiaccudukamnuu, 0000IIeHHs ), PAaCKPhIBATh
CMBICTT OMOJIOTMUYECKUX MOHATUH (BBIACNATH UX XapaKTepHbIC MPU3HAKU, YCTaHABINBATh
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CBA3U C NPYT'UMHA HOH}ITI/ISIMI/I); OIIPpCACIIATL ICIU OACATCIbHOCTH, 3aaaBasd IMapaMCTpPhI U
KPpUTCPHUH UX NOCTHIKCHHA,

COOTHOCHUTB PE€3YyJIbTaThl JEATEIBHOCTH C ITOCTABJICHHBIMM LEJSIMU; HCIIOIb30BaTh
OHMOIOTHYeCKHUEe MOHITHS JIJIs1 00bSICHEHUS (DAaKTOB U SIBJICHUI KUBOM

MPUPOJIBI; CTPOUTH JIOTMUECKUE PpACCYXKICHUSI (MHAYKTUBHBIC, JIETYKTHUBHBIE, IIO
aHaAJIOTUM), BBIBIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B paccMaTpUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATh BBIBOABI M 3aKIIOUCHUS; TMPUMEHAIThH CXEMHO-MOJICIbHBIE
CpeacTBa JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBA3€M M OTHOLICHUHW B HM3Yy4YaeMbIX
OMOJOTMYECKUX OOBEKTAaX, a TAaKKEe MPOTUBOPEUMU PA3HOTO POJA, BBISIBICHHBIX B
pa3IMYHBIX UH(OOPMAIIMOHHBIX UCTOUYHMKAX; pa3padaThIBATh IJIaH PEIICHUS MPOOIEMBI
C YUYETOM aHaIM3a UMEIOLIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKU IOCIIEICTBUN JEATEIBHOCTH; KOOPAUHUPOBATH U BBINIOJIHATH
paboTy B YCIOBUSIX PEabHOI0, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aWMOJICUCTBUS;, pPa3BUBATh KPEATHUBHOE MBIIUICHUE
U pEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKHe 1eiCTBUS:

BJa/IeTh HABbIKAMHU Y4€OHO-HCCIIEIOBATENIbCKOM U MPOEKTHOM NeATeIbHOCTH,
HABBIKAMH pa3pellIeHUs Npo0sieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
IIOMCKY METOJOB PELICHMs MPAKTUYECKHUX 3a7ad, NPUMEHEHHUIO Pa3JINYHBIX METOJOB
NIO3HAHW; MCIOJIb30BAaTh PA3JIMYHBIE BHJBI JACITEIBHOCTH IO IOJYYEHUIO HOBOTO
3HAHMSI, €r0 UHTEPIPETALNU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYAILMSIX,
B TOM YHCJI€ MPU CO3AAHUU YUEOHBIX U COLUAIbHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIH
THUII MBIIUICHUS, BIAJETh HAYYHON TEPMUHOIOTUEH,

KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIbHON 1eATEIbHOCTH
M OKA3HEHHBIX CHUTYalMsX; BBIABIATh  NPUYMHHO-CJIEACTBEHHBIE  CBA3UM H
aKTyaJIM3upoBaTh 3a/1auy, BbIIBUTATh TUIOTE3Y €€ PEIICHUs], HAXOIUTh apTYMEHTHI JUJIs
JI0Ka3aTelIbCTBa CBOMX YTBEPKACHHM, 3a/aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;
aHAJIM3UPOBATh MOJYUYEHHBIE B XOJE PEIIEHUS 3a/1a4 PE3yJIbTAThl, KpUTHYECKU
OLICHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX; JaBaTh

OLICHKY HOBBIM CHUTYallUsIM, OLEHUBATh MPUOOPETEHHBIM OMBIT; OCYILIECTBISATH

1[eJICHAIIPaBJICHHBIIN MOMCK MEPEHOCa CPEACTB U CIIOCOOOB NEHCTBUS
B MpO(ECCHOHANBHYIO CpEely; YMEThb NEPEHOCHTh 3HAHUS B TO3HABATEIBHYIO U

MPAKTUYECKYIO0 00JIaCTH
XKU3ZHEIEATEIIbHOCTH; YMEThb WHTETPUPOBATh 3HAHUS M3 Pa3HBIX

IpEeIMETHBIX 00J1acTel;
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BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTMHAJIbHBIE ITOAXO0/bI U PEIICHUS, CTABUTH
npoOJieMbl 1 3a/1a4H, TOMyCKAIOIIKe albTepHaTUBHBIE penieHus. Padora

¢ uH(popManueii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHUKAX HHPOpMAMUU (TEKCTE Y4eOHOTro
nocoOusi,  HAay4YHO-TIOMYJSIPHOW  JHUTEeparype, OHOJOTHYECKHX  CIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B IHTepHeTe), aHanu3UpOBaATh
UHGOPMAIIMIO PA3IUYHBIX BHIOB U (HOPM MpPEICTaBICHUS, KPUTUUECKH OIICHUBATH €&
JIOCTOBEPHOCTh U HENPOTUBOPEUYUBOCTH;, (HOPMYIHPOBATh 3alpOChl U TNPUMEHSTH
pa3IMyYHbIe METO/IbI PU MIOUCKE U 0TOOpE

OMOJIOrNYECKOM HH(i)OpMa]_II/II/I, HGO6XOIIPIMOﬁ JJIA  BBIIIOJIHCHMS y‘-I€6HI>IX 3aJa4,
HpI/IO6peTaTB OIIBIT UCIIOJIb30BaHUA I/IHCI)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX

TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO WCIOJIB30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM; CAMOCTOSITENIbHO BHIOMPATh ONTUMAIBHYIO (OPMY MpECTaBICHUS
OHoJIOoTHYECKOM

uHdopmaruu  (CxeMbl, Tpaduku, aUarpamMmbl, TaOMUIBI, PUCYHKH U JpPYroe);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEICTBA MPU paboTe ¢ OMOIOTUYECKON

uHdopMaIuent: TPUMEHSITh XUMHYECKUE, (PU3NYECKHe M MaTeMaTUYeCKHe 3HAKU U
CHUMBOJIBI, dbopMybL, ab0peBuatrypy, = HOMEHKJIATypy,  HCIOJb30BaThb U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHIE CPEACTBA HATIAHOCTH; BIIJCTh HABBIKAMU
pacrno3HaBaHus U 3alIUTHI HHOOpMaIuu, HHHOPMAITMOHHON

0€30MaCHOCTH JIMYHOCTH.

KOMMyHHKaTHBHLIe YHHUBepcaJbHbIE yqeﬁﬂble HeNCTBUSA
Oo0menue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX chepax >KU3HU, aKTUBHO Y4aCTBOBAThH
B JlMaJore WiW JTUCKYCCHUU IO CYIIECTBY OOCykJIaeMod TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCUTEIBHO BBINOJHEHUS MPEAIaracéMou 3a/1auu,
YUYUTBIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIMK APYTUX YYACTHUKOB AUAJIOra WIIA
JMCKYCCUM); pacro3HaBaTh HeBepOaJbHbIE CpPENICTBA OOIICHHUS, MOHMMAaTh 3HAYEHUE
COIMAIBHBIX 3HAKOB, MPEINOCHUIOK BOSHUKHOBEHMSI KOH(MIUKTHBIX CUTYaIllMid, YMETh
cMATYaTh KOH(MIWUKTHI W BECTH TEPETOBOPHI; BIANETh Pa3IWYHBIMU CIOCOOAMU
OOIIIeHHS U B3aUMOJICHCTBUS, TOHUMATh
HaAMEpEHUS IPYTUX JIIOJICH, TIPOSBIIATh YBAXKUTEIHHOE OTHOIIIEHUE K COOECETHUKY U B
KOppekTHOU (dopme (popMynupoBaTh CBOM BO3pAXKEHUS; PAa3BEPHYTO M JIOTUYHO
y3jiaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SA3BIKOBBIX

CpPEACTB.

CoBMecTHasI HCATCJIBHOCTD.
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NOHUMAaTh W WCIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaTbHOM
paboThl MPU PEIICHUH OHOJIOTMYECKON IPoOJeMbl, 00OCHOBBIBATh HEOOXOIUMOCTH
NPUMEHEHUST TPYNMOBBHIX (OPM B3aWMOACHCTBUSA TPH PEIICHUH Yy4eOHOW 3amayu;
BBIOMpATh TEMAaTHUKY M METO/BI COBMECTHBIX ACHCTBHIA ¢ yUETOM OOIIUX HHTEPECOB
U BO3MOXXHOCTEH KaXJIOT0 4YJICHAa KOJUIGKTHBA; TNPUHUMATh IIEIM COBMECTHOMN

NEeSATETLHOCTH, OPTaHU30BBIBATh U KOOPIHMHUPOBATH
JNEUCTBUS TIO0 €€ MOCTM)KCHHIO: COCTaBJIATHh IUIAH JEHCTBHUN, pPACIPEACNISTh POJU C
y4ETOM MHEHUH YYaCTHUKOB, 00CY)XIaTh PE3yJIbTaThl COBMECTHOU PabOTHI; OIICHUBATH
Ka4yeCTBO CBOETO BKJIA/a U KaXKIOT0 yYacCTHUKA KOMaH/IbI B OOIIHIA
pe3yabpTaT Mo pa3pabOTaHHBIM KPUTEPHUSM; MpeajiaraTh HOBBIE MPOEKTHI, OIEHUBATH
UJACH C TIO3WIMM HOBHW3HBI, OPHWTHHAIBLHOCTH, TMPAKTHUYECKOW 3HAYNMOCTH;
OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TTOBEACHUE B PA3JIMYHBIX CUTYAIUsX,

IIPOABIIATE TBOPUCCTBO U B006pa}i(€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JJI BBISBJICHUS MPOOJIEM U UX PEIICHUS
B JKM3HEHHBIX U y4E€OHBIX CHUTYyaIUsX; BHIOMPATh HA OCHOBE OMOJIOTMUECKHX 3HAHUI
LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOMX JIEMCTBUSAX U IOCTYNKAX [0 OTHOLIEHHIO K
JKUBOM TPUPOJAE, CBOEMY 3I0POBBIO W 3I0POBBI0 OKPYKAIOIIUX; CAMOCTOSTEIIHHO
OCYIIECTBIISITh TIO3HABATEIBHYIO JIESITEIHOCTh, BBISIBISTH MPOOJIEMBbI, CTaBUTh U
dbopMyIpoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN JACATEIBHOCTU U KU3HECHHBIX
CUTYyallUsIX; CAMOCTOSITEJIbHO COCTABJISATh IIJIaH pEHIeHUs MpoOJiieMbl €  YYETOM
VMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTESHUM; 1aBaTh

OLICHKY HOBBIM CUTYallHsIM;

pacuupsATh paMKU Y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MIPEANOUTCHU; eIaTh

OCO3HAHHBIN BBIOOP, ApTyMEHTHUPOBATH €70, OpaTh OTBETCTBEHHOCTh
3a PEUICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIoCcoOCTBOBATH (POPMUPOBAHUIO U TPOSIBICHUIO MIUPOKON IPYAMIIMN B Pa3HBIX
00JIacTsAX 3HAHUM, IMOCTOSHHO TMOBBINIATh CBOW 00pa30BaTENbHBIA M KYJbTYpPHBIN
ypoBeHb. CAMOKOHTPOJIb:

J1laBaTh OLIEHKY HOBBIM CUTYAILUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE DPE3YJbTATOB LEISAM; BIAJACTh HABBIKAMH I103HABATEIbHOU
pedaexcun Kak OCO3HAHMSI COBEPIIAEMbIX JEUCTBUI M MBICIIUTEIBHBIX MPOIIECCOB, UX
pe3yJIbTaTOB U OCHOBAHMM, MCMOIB30BATh MPUEMBI PEPIIEKCUU ISl OLIEHKU CUTYalluH,
BBEIOOpA BEPHOTO PEIICHHS, YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO MPUHUMATh
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peleHusl M0 UX CHIDKEHUIO; MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHAIU3E
Pe3yJIbTaTOB JIEATEIbHOCTH.

IlpunsiTue cedst M APpyrux:
NpPUHUMATH ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThl JPyTUX TMpU aHaIW3€ pe3yibTaToB
JeSTEeIbHOCTH; MPU3HABaTh CBOE MPaBO M MPABO APYIMX Ha OUIMOKHU; pa3BUBATH
CITOCOOHOCTH MOHUMATh MUP C MO3UIUU APYTOTro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpamMbel COO no O6uonoruu Ha 6a30BOM
YPOBHE BKJIOYAIOT crneuuduueckue s ydeOHoro mpeamera «buosorus» HaydHbIE
3HAHMS, YMEHHUS M CIOCOOBI JEHUCTBUWA IO OCBOCHHUIO, WHTEPIpPETALNU U
npeoOpa3oBaHUI0 3HAHWMA, BUABI JEATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B pa3IMYHBIX YYEOHBIX CHUTyalUsiX, a TaKKe B peaJbHBIX
KU3HEHHBIX CHUTyallUsiX, CBS3aHHbIX ¢ Owuonorued. B mnporpamMme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIC pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10 kiacce
JIOJIKHBI OTPaXKaTh:
c(OpPMUPOBAHHOCTh 3HAHUH O MECTe U POJM OMOJOTMH B CUCTEME HAyYHOTO
3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHON KapTHUHBI
MUpa M HAy4YHOTO MHUPOBO33pPEHHUS, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX
y4EHBIXOMOJIOTOB B Pa3BUTHE OMOJIOTUH, PYHKIIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA ISl
peuieHusl JKM3HEHHBIX 3a/a4y; YMEHHE pACKpbIBaThb COJAEpPKAaHUE OMOJIOIrMYECKUX
TEPMUHOB W TIOHATUW: >KU3HBb, KIIETKA, OpPraHu3M, MeTradonm3M (0OOMEH BEIIECTB U
IpeBpallleHue YHEPTUMn), TOMEOCTa3 (CaMOPEryJIsiys), ypOBHEBask OpraHU3alusl SKUBBIX
CHCTEM, CAMOBOCITPOU3BEICHUE
(peripoiyKiiusi), HaCIEACTBEHHOCTh, I3MEHYMBOCTh, POCT U PA3BUTHUE; YMEHUE U3JIaraTh
OHOIOrHYecKre TeOpUH (KJIETOYHasi, XpPOMOCOMHA,
MyTAaIlMOHHAsI, [IEHTPaIbHAas JOrMa MOJICKYJISipHOU Onosioruw), 3akoHsl (I'. Menaens,
T. Moprana, H.1. BaBunoBa) u ydenus (0 1eHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KyJbTypHBIX pacTeHuit H.M. BaBuiioBa), onpenensth rpaHuilbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM; YMEHHE BJAJI€Th METOJlaMU HAy4YHOTO TIO3HAHUS B OWOJIOTHU:
HaOJI0ICHUE
U OIIMCAaHHME >KUBBIX CHUCTEM, MPOLECCOB U SIBJICHUW, OpPraHU3alus W MPOBEACHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIIBIXKEHHE TUIIOTE3bl, BBISIBIICHUE 3aBUCHUMOCTH
MEXIY UCCIEeNyeMbIMH BEJIUYMHAMHU, OOBSCHEHHWE TOJYyYCHHBIX PE3yJIbTAaTOB,
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UCTIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHHUE JIeNlaTh BBIBOABI Ha
OCHOBAaHMU TOJYYCHHBIX DPE3YyJbTaTOB; YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KJIIETOK ITPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIIECTB M MPEBpALllEHUS JHEPIMM B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meiio3a,
OTLJIOJIOTBOPEHMS, PA3MHOKEHUS, MHIUBUIyaJIbHOT'O PA3BUTHS OPTaHU3Ma
(oHTOTEHE3);

yMEHHE MPUMEHSTH MOTYUYCHHbIE 3HAHUS 17151 OOBSICHEHHSI OMOJIOTUIECKUX
IPOLIECCOB U SIBJICHUM, ISl MIPUHATHUS IPAKTUUECKUX PEIICHUI B MOBCEIHEBHOM KU3HU
C 1Lenblo obecniedeHus O€30MACHOCTH CBOETO 370pPOBbS U 3J0POBbA OKPYKAIOIIHUX
Jr0eH, COOMIOACHN HOPM IPaMOTHOTO TIOBEJICHUSI B OKPY KalOLIe MpUpOIHOI cpere,
NOHMMaHHE HEOOXOIMMOCTH HCHOJIb30BaHUS JOCTH)KEHUN COBPEMEHHOW OHOJIOTHHU U
OMOTEXHOJNIOTUI Ui  PAlMOHAJIBFHOTO  TMPHUPOAOIOIB30BAHUS, YMEHHE pEelIaTh
3JIEMEHTapHbBIC TEHETUYECKHUE 33/1a4U Ha MOHO- U TUTHOPUIHOE
CKpEIIMBaHME, CIEIUICHHOE HAacIeIOBaHUE, COCTABISATH CXEMBl MOHOTHOPHIHOTO
CKpEIMBaHMs JUIsl MpEACKa3aHUsl HacleOBAHUS MPU3HAKOB Y OpPraHU3MOB; YMEHHUE
BBIIIOJIHATH JJAOOPATOPHBIE U MPAKTUYECKUE paOOThI, COOJIIOAATH MPAaBUIIA

npu pabore ¢ ydeOHBIM W JIaOOPAaTOPHBIM OOOPYJOBAaHHEM; YMEHHUE KPUTHUYCCKU
OIICHMBAaTh M MHTEPIPETUPOBATh HH(OPMAIMIO OHOJIOTHYECKOTO  COACpKaHUs,
BKJIFOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUA U3 PA3JIUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBOM WHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHalbl), STHYECKHUE AaCIICKTHI
COBPEMEHHBIX HCCIEAOBaHU B OWOJOTUH, MEIUIMHE, OMOTEXHOJIOTHH; yMEHUE
co371aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS, 0000111ast

Ononornyeckyro MHPOPMAIMIO W3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUIHBIN arnmapat OMOJOTHH.

[IpeameTHBIe pe3ynabTaThl OCBOCHMS ydeOHOTO mpeamera «buomorms» B 11
KJIACCe JTOJDKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKW O MECTE W POJM OHOJOTHMH B CHCTEME HAYyYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (JOPMUPOBAHWUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPa W HAyYHOT'O MHPOBO33PEHHUS, O BKJIAAC POCCHUHCKHX M 3apyOeiKHBIX
Y4EHBIXOMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKITMOHAIBHON TPaMOTHOCTH Y€JIOBEKa JIJIs
pEIIeHHS )KU3HEHHBIX 33]1a4;

YMEHUE pacKpbhIBaTh COJEp)KaHHE OMOJOTHYECKUX TEPMUHOB W TOHSATHUHA: BUJ,
NONYJISIIUsSL, TEeHO(MOHJ, DSBOJIIONMUSA, JABUXKYIIME CUJIbl ((aKTOpbl) SBOJIOINH,
NIPUCIIOCOOICHHOCTh  OPTaHU3MOB, BHUA000pa30oBaHUE, JKOJOTHMYECKHE (HaKTOPHI,
IKOCUCTEMA, MPOMYIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, e MHUTAHUS, HYKOJIOTHIECKAs
nupamuja, OuoreoneHo3, Ouocdepa; yMEHHE WU3JlaraTb OWOJOTUYECKHE TEeOpUHr
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(aBomronionHas Teopus Y. [lapBuHA, cMHTETHYECKash TEOpHsl SBOJIOIMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsimieBoro cxoactBa K.M. bapa, uepenoBaHusi TriIaBHBIX
HampaBieHuit u myrted osBomronmu A.H. CeseprioBa, ydenus o Owmocdepe B.N.
Bepnajckoro), onpenensiTe rpaHuilbl KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHHE
BJIaJIETh METOJIaMH HAYYHOT'O MO3HAHUS B OMOJIOTHU: HAOIIO/ICHHE

U OMNHCAHWE >KHUBBIX CHUCTEM, MPOLECCOB W SBJICHUW, OpraHU3alMs W MPOBEICHUE
OMOJIOTUYECKOTO SJKCIEPUMEHTa, BBIIIBIXKEHHE TUIIOTE3bl, BBISIBIICHUE 3aBUCUMOCTH
MEXIY HCCIEIyEeMbIMH BEIWYWHAMHU, OOBSCHEHHWE TOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BHIBOJLI Ha
OCHOBAHHWM TIOJYYCHHBIX PE3yJIbTaTOB, YMEHHE BBIJCIATh CYIICCTBEHHBIC MPU3HAKU
CTPOCHHUS OMOJIOTHYECKUX OOBEKTOB: BHIOB, MOMMYJISIHMA, IPOIYIIEHTOB, KOHCYMEHTOB,
pPEeAYyLIEHTOB, OMOTEOIIEHO30B U IKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIIEICTBEHHOU
W3MEHYUBOCTHU, €CTECTBEHHOrO O0TOOpa, BHI000pa30BaHUsA, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JACHCTBHUS IKOJOTHUECKUX (DaKTOPOB HA OPTraHU3MBI, IIEPEHOCA BEIIECTB U
MOTOKAa SHEPTUU B DKOCHUCTEMAaX, aHTPOIOTEHHBIX M3MEHEHUN B HKOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTA BEIIECTB U OMOr€OXHMMHUYECKUX LUKIOB B OMocdepe; yMeHue
NPUMEHATh TOJYYEHHBIC 3HAHHWS ISl OOBSICHEHHS OWOJOTHYECKHX IPOIIECCOB U
SIBJICHUM, JJI TPUHATUS MPAKTUUYECKUX PEIICHUM B MOBCEIHEBHOW >KM3HU C LEJBIO
obecrieueHrss OE30MACHOCTH CBOETO 370POBbS W 3II0OPOBBS OKPYKAIOUIUX JIFOJICH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEICHUS B OKpYKAlOIIEH NPHUPOTHOU Cperne,
MOHUMaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHKEHU COBPEMEHHON OMOJIOTHH JIJIst
paIMoHAIBHOTO MPUPOIOTIOIB30BAHUS; YMEHHUE peIaTh AIEMEHTApHbBIE OMOJIOTHYECKHE
3a/1a4u, COCTABJISITH CXEMBbI

nepeHoca BEUIECTB M DHEPTUU B dKOCHUCTEeMax (LIETM MUTAHUs); YMEHUE BBITIOIHSTH

J1a00paTOPHBIE U MPAKTUUECKUE PadOTHI, COOIIOAATh ITpaBHUIIa

npu pabore ¢ ydeOHBIM W JIabOpaTOPHBIM OOOpPYJAOBAHHEM; YMEHHE KPUTHUYECKU
OIICHMBATh M HMHTEPIPETUPOBATh HH(POPMAINIO OHOJIOTHYECKOTO  COACpPIKAHUSA,
BKJIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3JIUYHBIX HCTOYHHKOB (CpeiCcTBa
MaccoBOoil  WH(pOpPMAIMHM, HAYYHO-TIOMYJSPHBIE  MaTepuaibl), pacCMaTpUBaTh
TII00aTbHBIC SKOJOTHYECKHUE TIPOOJIEMBI COBPEMEHHOCTH, ()OPMHPOBATH 110 OTHOIICHHUIO
K HUM COOCTBEHHYIO TO3UIIMIO; YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE U
yCTHBIE CcOOOIeHus, 00001mas OHOJOTHYECKYr0 HWH(OpPMAIIMI0O M3 HECKOJBKUX
UCTOYHUKOB, TPAaMOTHO  HWCIIOJb30BaTh  TOHATHHHBIA  ammapar  OWOJIOTHH.
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TEMATUYECKOE
IMNJIAHUPOBAHUE
10 KVIACC
Haumenosanue
Ne KomunuecTBo OCHOBHEIE BUJIBI JIEATEIILHOCTH
pa3/iesioB U TEM [IporpammHoOe coseprkanue
n/n JacoB 00yJaronmxcst

y4eOHOro mpeaMeTa

Tema 1. buosiorust kKak Hayka

11

buonorug B cucreme
HayK

buonorus kak Hayka. CBsi3u OMOJIOTHH €
0OIIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMH €CTECTBEHHBIMU HAyKaMH,
dbunocodueit, peaurueit, STUKOM,
ACTETUKOM U nipaBoM. Poib 6uosorun B
dbopMUPOBAHUU COBPEMEHHON HAYYHOM
KapTUHBI MUpa. CucTeMa OUOJIOTUYECKUX
HayK.

Jemoncmpavyuu:

llopmpemuwi: Y. [lapsun, I'. Mennens, H.
K. Konbnos, Ix. Yorcon u ®@. Kpuk.
Tabnuywl u cxemvl. «MeTOABI MO3HAHUS
YKABOM IIPUPOIBI»

PackpeiBath conepkaHue TEPMUHOB U
MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Has KapTUHA MUpPa, HAYYHbIA METO/I,
TUIIOTE3a, TEOPHsI, METOIbI UCCIICAOBAHUS.
XapakTepu3oBaTh OUOJIOTHIO KaK HayKy,
€e MECTO MW poJib Cpeau Jpyrux
€CTECTBEHHbIX  Hayk. llepeumncnsate
paszenbl OMOJIOTUM B COOTBETCTBUE C
o0beKTamMu U3YUYECHUS. Ha3zbiBathb
BOKHEHUIIME OTpaciu OUOJOTUYECKUX
3HAaHUW W 33Ja4M, CTOAIIME TMEPEN
ouosorueit XXI B.
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1.2

MeTtoabl
YKUBOW NPUPOABI

ITIO3HAaHHUA

MeToapl TO3HAHUS KHBOW TPHPOJIBI
(HabyrofieHue, FKCIEPUMEHT, OMUCAHHUE,
U3MEpCHHE, KJIacCUpUKaIus,
MOJICIIUPOBAHUE, CTaTUCTUYECKAs
00paboTKa JTaHHBIX ).

Jemoncmpavyuu:

PackpbiBaTh copepaHUE€ TEPMHUHOB U
MOHATUW: HAYYHBIM METOJA, METOMbI
HCCIIEIOBaHUS.

XapakTepus3oBaTb  OCHOBHBIE  METOJIbI
MO3HAHMS )KUBOW MIPUPOJIBI: HAOTIOACHHE,
HKCIIEPUMEHT, ONUCAaHUE, U3MEPEHUE,

Tabauywvt u cxemol: «MeTOABI TO3HAHUS
YKUBOW MPUPOIBD).

Jlabopamopnsie u npakmuueckue
pabomur:

[Ipaktuueckas padora Ne 1.

«Mcnonmp30BaHue pa3IMuHBIX METOIOB
IIPU U3YYEHUH OMOJIOTHUECKUX
00BEKTOB)

KJ'IaCCI/I(i)I/IKaHI/IH, MOJCINPOBAHUC,
CTAaTUCTHYCCKAaA 06pa60TKa JaHHBIX

HToro yacos o teme

2

Tema 2. 7)KuBble cucTeMbI M KX OPraHU3aLMs
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2.1

buonornueckue
CHUCTEMBI, TPOLIECCHI U
WX U3yUYCHUE

JKuBbie cucteMbl (OMOCUCTEMBI) Kak
MpeAMET U3ydeHHs OUOIOTHH.
OTnuyue KUBBIX CUCTEM OT
HEOPraHUYECKON NPUPOJIBI.
CaoiicTBa OHOCUCTEM U UX
pazHooOpasue.

YpoBHM OpraHu3anuu OMOCUCTEM:
MOJIEKYJIIPHBIN, OPraHONAHOKICTOYHBIMN,
OpraHU3MEHHBIN, TOMYJISAITHOHHO-
BUJIOBOM, SKOCHCTEMHBIH (O1O-
TeOlIEHOTUYECKHUI), OochepHBIit.
Hayxn, nzygaronue 6nocucTeMbl Ha
Pa3HBIX YPOBHSIX OpTaHU3AIUH.
Jemoncmpavyuu:

Tabauywl u cxemvl: «OCHOBHBIE IPU3HAKU
XKUA3HW», «YPOBHU

PackpbiBaTh cofiepKaHME TEPMUHOB U
MOHATHI:  CHUCTEMa, OMOJIOTHYECKas
CHUCTEMA, BJIEMEHTHI CUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA KHUBBIX CHCTEM,
0OMEH BEIIECTB, pa3MHOXKEHHE, POCT,

pa3BUTHE, HACJICICTBEHHOCTb,
U3MEHYHUBOCTb, pa3IpaknuMoCTh,
HHEPrO3aBUCUMOCTb, YPOBHH
opraHM3anuu  KuU3HM  (OuocucTtem).
XapakTepu3oBaTh PUHITUTIBI
OpraHu3ali OWOCUCTEM: OTKPBITOCTD,
BBICOKas YIOPSAIOYEHHOCTb,
caMOperyJIsIs, UEPAPXUIHOCTb.
[lepeuncnsaTh yHUBEpCalibHBIE CBOMCTBA
KUBOTO: CTMHCTBO XUMHUYIECKOTO

COCTaBa, pPa3ApaKUMOCTh, JIBU)KCHHE,
roMeocTa3, poCcT U pa3BUTHE,
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OpraHu3alMX )KUBOW NpUpoab». Monens
Monekyasl JJTHK

HACJICJICTBEHHOCTh, HM3MCHUHUBOCTD,
ABONIONKUSA  (TMPUCIIOCOOTICHUE K
U3MEHSFOIIUMCS YCIIOBHSIM).
[IpuBOIUTL TIPUMEpPHI  OHOCUCTEM
pa3HOro YpOBHS OpraHW3alld H
CpPaBHUBATh TIPOSIBIICHUS CBOWCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.

XapakTepru30BaTh OCHOBHBIE MPOLIECCHI,
poTeKaroume B OnocucreMax: oOMeH
BELIECTB U MPEBPALLEHUE SHEPTUH,
CaMOBOCITPOU3BEICHNE, CAMOPETYJISILINS,
pa3suthe. CoOmro1aTh IpaBuiIa
OepeKHOTr0 OTHOIIEHUS K KUBOU

IpHUpOJIC

NToro yacos o teme

1

Tema 3. XumMuuyecKkuii COCTaB M CTPOEHHE KJICTKH
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3.1

XUMHUYECKUU COCTaB
KJIETKU. Boma w
MHHEPAJIbHBIE COJIU

XYWMHUYECKAM COCTAB KJICTKH.
XUMHYECKUE 3JIEMEHTHI:
MaKpO3JIEMEHTbl, MHKPOIJIEMEHTHI.
Boma wm wMuHepanbHBIE BEIIECTBA.
@DyHKIUM BOJABI W MHMHEPAJIBHBIX
BemecTs B Kierke. llomnepxkanne
OCMOTHYECKOT0 OanaHca.
Jemoncmpavyuu:

Juacpammor: «Pacnpenenenue
XAMHYECKUX dJIEMEHTOB B  HEKHBOH
npupoe», «PacnpeneneHue XuMHYECKUX

PackpbiBaTh comep)kaHne TEPMUHOB H
MOHSATHI: AIIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPOJICMEHTHI,
MUHEpaJbHbIC BEIIeCTBa, MOJICKYyJa
BOJBI KaK JUIIOJIb, BOJOPOIHBIC CBSI3M;
ruApoPrIIbHBIC U ruapodoOHbIe
BEIIIECTBA.

I[OK&SBIB&TB CAUHCTBO JJICMCHTHOI'O
COCTaBa KaK OJHO H3 CBOMCTB KHBOTO.
P acripeaciiiTb XUMHUYCCKHUC JJICMCHTLI
I10 I'pyIIiaM B 3aBUCUMOCTHU

JJIEMEHTOB B  JKHBOM  IIPUPOIE».
Tabnuywvr u cxemwi: «llepronuueckas
Ta0JIMIA XUMUYECKUX FIIEMEHTOBY,

«CtpoeHune MOJIEKYJIbl BOABDY

OT KOJIMYCCTBCHHOTO IPCACTABHUTCIILCTBA
B OpraHusMe; XapakKTCpu3oBaTb pPOJIb
OTACJIBbHBIX 3JICMCHTOB.

BrrsaBasaTe CBA3b MCKAY COCTAaBOM,
CTPOCHUCM MOJICKYJIbI XUMHUYCCKOI'O
COCOAUHCHUA U €TI0 (bYHKI_[I/IHMI/I B KJICTKC
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3.2 benku. CoctaB wu benku. CoctaB u ctpoeHune OEIKOB. PackpbiBaTh copep)kaHWE TEPMHHOB U
CTPOCHHC OeJIKOB AMUHOKUCIIOTBI — MOHOMEPBHI GenkoB. | TIOHSTHM: OCJIKH, IIOJIMMEPBI, MOHOMEDHI,
HesaMeHNMBIE - saMeHUMble | AMHMHOKHMCIIOTBI,  IENTUIHAS  CBA3b,
AMUHOKHUCIIOTHI. AMUHOKUCIIOTHBLH | FO/THCHTIL, ACHaTypatus.
. | XapakTepu3oBarb O€NKM Kak Kjacc
COCTaB. YPOBHHU CTPYKTYpPbl OEIKOBOM ..
OpraHUYEeCKUX COEIMHEHMUI;
MOJICKYJIBI  (TIepBUYHAs, BTOpPUYHAS, KIACCH(UIMPOBATS HX MO CTPOCHHUIO
TPETHYHAsA U YCTBEPTHYHASA CTPYKTYPA). | (ro6yisipHble M GUOPHILIAPHEIE OEIKH),
XUMHUUYECKHE CBOMCTBA OEIKOB. MIEPEUUCTIATH u XapaKTepu30BaTh
buonornueckue QyHKIuu 6EIKOB. (ynxumn 6en1KoB
Jemoncmpavyuu:
Tabauywl u cxemvi: «CTpOECHUE MOJICKYJIBI
Oelkay.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaThbl
3.3 | depmeHTHI — depMeHTBI — OMOJIOTHYECKUE PackpeiBath copep:kaHue TEPMHHOB H
OnosIOrHIecKue KaTaJIn3aTOPHI. MOHATHI: (hePMEHTHI, aKTUBHBIN IIEHTP,
KaTa/In3aTopbl Crtpoenne QepMeHTa: aKTUBHBIH IIEHTp, CyOCTpaTHas crenu(uIHOCTb,
cyocTparHas Crielu(puIHOCTb. KopepMeHThI, O€NKU-aKTUBATOPbl U

Kodepmentsl. Buramunbl. OTiauaus
dbepMeHTOB OT HEOPTaHUYECKUX
KaTaJIN3aTOPOB.

OENKU-UHTUOUTOPHI.

VYka3bIBaTh OTINYHUS PEPMEHTOB OT
HEOPraHUYECKHUX KaTaIn3aTOpPOB.
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Hemoncmpayuu:

Tabauywl u cxemol: «CTpoeHue
depmenTay.

Obopyoosanue.: 000pyI0BaHUE IS
MPOBEICHUS HAOIIOACHUH,

M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomul:

JlaGoparopHas pabota Ne 1. «M3yuyenue
KATAIUTUYECKON AKTUBHOCTHU

(epMEeHTOB (Ha MpUMEPE aMHIIa3bl WM
KaTaasbl)»

OObsicHATL pOJb  (HEPMEHTOB B
(GyHKIIMOHUPOBAHUH JKUBBIX CHCTEM, B
NPOMBIIIUICHHOCTH, B MEAUIIMHE, B
ITOBCEHEBHOM KU3HU YEIIOBEKA
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3.4

YrneBoanl. JInnuael

YTneBoabl: MOHOCaxXapu bl (TJII0K03a,
pub03a u ne30kcuprb03a), Aucaxapusl
(caxapo3a, JIaKT032a) U IMOTHCAXaPUIbI
(Kpaxmaj, TJIMKOTEeH, 1eJIII0JI03a).
buonornyeckne (GyHKIUM YTIIEBOIOB.
JIumu et TPUTIHIICPUIBI,

(docdonunupl, CTEpOUIBI.

IM'unpodunbsHO-TUAPOHOOHBIE CBOMCTBRA.

buonornyeckue GpyHKIIMMU JIUTUIOB.
CpaBHeHHE yIJIEBOIOB, OCITKOB U
JIUTIAIOB KaK UCTOYHUKOB YHEPTHH.
Jemoncmpavyuu:

Tabauyvl u cxemwvl: «YTICBOIBI,
«JInmmaey.

Obopyodosanue: 000py10BaHUE

PaCKpI)IBaTI) COACPKAHNC TCPMHHOB U
TTOHSITUI: YIJICBOJAbI, MOHOCAXapHIbIl,

Aucaxapuibl, II0JUCAXapuabl, IJIFOKO34d,

puboza,  nmesokcupubo3a,  caxaposa,
JaKTO3a, MaJbTO3a, TEJUTION03a
(keTyaTka), Kpaxmall, TJIMKOT'€H;

JIMITHJIBI, TPUTIUICPUIBI (KUPBI, Maciia),
dbocdonunu b, CTEpOUIbI.
XapakTepru30BaTh  YIJCBOJBI,  JIMITH]IBI
KaK KJIacC OPTaHWYECKUX COCTUHEHUI.
KnaccuduiupoBats yriieBoIbl ¥ JTUIIHIbI
10 CTPOCHUIO;, IEPCUUCIATh (PYHKIHH
YTJICBOJIOB ¥ JIUTTHJIOB.

CxemaTuyecku HM300pakaTh CTPOCHUE
MOJIEKYJI yTII€BOIOB, JTUTUIOB

IUIs IPOBEICHUS] HAOIIOACHUIH,
U3MEPEHUN, DKCIIEPUMEHTOB
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3.5

HyxkiiennoBsie
KUCI0Thl. ATD

Hyxneunossie kucnotsl: JIHK n PHK.
Hyxneorn bt — MOHOMEDPBI
HYKJIEMHOBBIX KHCJIOT. CTpoeHHE u
¢bynkuuu JJHK. Ctpoenue u pyHkumu
PHK. AT®: ctpoenue u GyHKITUN.
Hemoncmpavyuu:

Ilopmpemuwi: [Ix. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®pankiun. Tabnuysi
U cxemvi:

«Hykneunosie xucnorsr, JIHK»,
«buocuntez Oenka», «CTpoeHue
MoseKyiabl ATD».

Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaThbl

PackpbiBaTh comepxkaHue TEPMUHOB U
NOHATUN:  J1I€30KCHPUOOHYKICHHOBAs
kucinora (JHK), pubonykienHoBas
KHCJIOTa (PHK), HYKJICOTH/I,
MOJIMHYKJICOTHIHAS LIETTh
(MOMUHYKJIEOTHT), KOMILUIEMEHTAPHOCT,
¢ynkuuun JIHK (xpanenue u mnepenava
HACJIEICTBEHHOM HMH(POpPMALIMK); BHJIbI
PHK (undopmanronHas, TpaHCHOpTHas,
pubocomanbHas); afeHo3uHTpudocdar
(ATD), MaKpO3prudecKas CBSI3b.
XapakTepu3npoBaTh HYKJICHHOBBIC
KHCIIOTBI KaK XUMUYCCKHE COCTUHCHUS U
HOCUTEIIN HACJIEICTBEHHOM
uH(popManuu.

OTMeuaTh  OCOOCHHOCTH  CTPOCHUS
MoJeKya HykJIenHoBbix kuciot (JHK,
PHK) u AT®.

CxemaTudeckn H300pakaTb CTPOCHHUE
HYKJICOTHUJIOB, MOJIEKYJ HYKJICHMHOBBIX
kucior, ATD
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3.6

I/ICTOpI/IH n MCTOJIBI
HN3Yy4YCHU KJICTKH.
Krnerounas TCOpUA

[MuTonoruss — Hayka O KJETKE.
Knerounasa teopuss — mpumep
B3aUMOJICHCTBUS Uel U PaKTOB B
HAYYHOM MO3HAHUMU.

PackpsiBaTh cozmepkaHuE TEPMUHOB H
NOHSATHMN: KJIETKA, LIUTOJIOT S,
pPacKpbIBaTb COAEPKAHUE IIOJIOKECHUM
KJIETOYHOM TEOPHH.

MeTobl U3ydeHUs KICTKHU.
Jemoncmpavyuu:

Ilopmpempui:

A. Jlesenryk, P. I'yk, T. IlIBann, M.
[MIneitnen, K. Bbsp, P. Bupxos.
Obopydosanue: CBETOBOM MHKPOCKOII,
MUKpOMpenapaTsl PaCTUTEIIbHBIX,
KUBOTHBIX M OaKTepUAJIbHBIX KIIETOK;
PUCYHKH c MUKpooTorpapusiMu
KJIETOK, T[IOJYyYEHHbIE C  TOMOIIbIO
CBETOBOT'O M JIEKTPOHHOTO MUKPOCKOTIA

Hepe‘II/ICJ'DITI) 151 XApaKTCPHU30BaATh

OCHOBHBIE METObI U3yUCHUS KIIETKU:
(MpUrOTOBIIEHHE CPE30B, OKPAIUBAHUE,
MUKPOCKOTTUPOBAHUE,
HeHTpUu(yrupoBanue, KyJbTUBUPOBAHUE
KJIETOK U TKaHEM)
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3.7

Kierka kak
[eJIOCTHAI
JKUBas CUCTEMA

Kinerka kak nenocrtHas kuBasi CHCTEMA.
OOmue npu3HAKU KIIETOK: 3aMKHYyTas
HapykHas MemOpana, moisekyisl JJHK
KaKk TECHETUYECKUU ammapar, CucTema
cuHTe3a Oerka. TUmbl KIeTOK:
DYKApUOTHUYECKasA U NMPOKAPUOTUYECKAS.
OcobenHoctu CTPOCHUS
MPOKAPUOTUYECKOMN KIIETKH.

Krnerounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKON KIETKU. (OCHOBHBIE
OTJINYUSI PACTUTEIIBHOW, YXUBOTHOU U
rpuOHON  kieTku.  IloBepxHOCTHBIE
CTPYKTYpbl ~—  KJIETOYHAas  CTEHKa,
TJIMKOKAJMKC, UX (PYHKIUH.
[Ina3matnueckass MmemMOpaHa, ee CBOMCTBA
U (QYHKITUY.

PackpeiBaTh comepkaHne TEPMUHOB U
NOHATUH:  KIETKH (9yKapuOTHYECKas,
MIPOKAPUOTHUYECKAS ), TIa3MaTHIecKast
MeMmOpaHa (I1a3MajgeMMma), TIIUKOKaIUKC,
TPaHCIIOPT BEILIECTB (maccCUBHBIH,
aKTUBHBIN), SHIOIUTO3  (¢aromuros,
MUHOITUTO3),  DK30IMTO3,  KJIETOYHAs
cTeHka, Hykieouna. CpaBHUBATh MEXKIY
co0oi YKaApUOTUYECKUE u
MPOKAPUOTHYCCKHAE KIIETKH, OTMEYaTh
CXOJICTBO U Pa3JINyMs B CTPOCHHUH KIIETOK
OaKTepuii, >KMUBOTHBIX, PpACTEHHH U
rpudoB
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Jemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauyvr u  cxemvi:  «CTpoeHue
AYKapUOTUYECKOU KIIeTKW», «CTpoeHune
KUBOTHOM KIIETKW, «CtpoeHue
pacCTUTENIBHOW  KIIETKM», «CTpoeHue
IPOKaAPUOTUYECKOMN KIETKI».

Obopyodosanue.: CBETOBOH MUKPOCKOII,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUAJIbHBIX KIIETOK
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3.8

Crpoenue
IYKaAPUOTUYECKOMN
KJICTKH

[HuTonnasma 1 €€ OpraHou/Ibl.
OnnoMeMOpaHHBIC OPTAaHOUIBI KJICTKHU:
OIIC, ammapatr ['onbaXu, JIM30COMBI.
[TosryaBTOHOMHBIE OPTaHOWBI KIICTKU:
MUTOXOH/IPUH, ILUIACTHU/IBL.
[IpoucxoxaeHue  MHUTOXOHIPUU U
miactua. Buasl nioacTtus.
HememOpanHbIe opraHOUbI KICTKHU:
pruOOCOMBI, KJICTOUYHBIN LEHTD,
HEHTPUOJIN,PECHUYKH, K'Y THKH.
@YHKIIUA OPTaHOU/IOB KJIETKH.
BxroueHus.

Snpo — peryJATOpHBIM LEHTP KIETKHU.
CrpoeHue snpa: suepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO.

PackpbiBaTh copep)kaHHe TEPMHUHOB U
MOHATUH:  IUTOIUIa3Ma,  OPTAHOUJIBI,
sHjomnasmaruueckas  cetb  (OIIC),
anmapat ['onmbmku, THM30COMBI, BaKyoOJlb,
MUTOXOHJIPHH, TIIACTUBI (XJIOPOTIACTHI,
XPOMOILIACTHI, JICHKOTIIIACTHI),
prUOOCOMBI, MEKPOTPYOOUKH, KICTOUHBIH
LEHTP (ueHTpocoma), PECHUYKH,
KTYTUKH, BKIIOYCHHS, SIPO, sAepHas
o0onouyka, KapuoIUia3Ma, XPOMATHH,
SITPBIIIKO, XPOMOCOMBEI.

OnuceiBaTh CTPOCHHUE AYKAPUOTUUYECKOU
KJIETKH 1O U300paKeHUsIM U Ha
MUKpOMpenaparax; KiacCu(puImpoBarh
OpraHOU/IbI
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XpomocoMbl. TpaHCHOPT BEUIECTB B
KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. Ilneiaen, K. bap,

P. Bupxos.

Tabruyvr u  cxemvi:  «CTpoeHUe
AYKapUOTHYECKON KIETKN», «CTpoeHue
KUBOTHOU KJIETKWY, «Ctpoenue
pacTUTeNbHOM  KIeTKW», «CTpoeHue
MPOKaAPUOTUYECKON KJIIETKW,
«CtpoeHue spa KIEeTKI.
Obopydosanue: CBETOBOM MHUKPOCKOTI,
MUKpPOIIPENApaThl ~ PACTUTEIBHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatopnasi padora Ne 2. «M3ydenue
CTPOCHUS KJIETOK PacTCHHH, )KUBOTHBIX U
OakTepuil 1Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpernapaTax u uX OIHCAHUEC)

B 3aBUCHUMOCTU OT OCOOEHHOCTEH X
CTPOECHHUS (omHOMEMOpaHHbIE,
JBYMEMOpaHHbIE, = HEMEMOpaHHBIC);
byHKIANA

OpraHonza B KJICTKC.

OTIMICHIBATH KaXK0T0
XapakTepu3oBaTh KIETOYHOE SJIPO KaK
MECTO XpaHEeHUs, iepeiauu (yIBOCHUE
XPOMOCOM) U peanu3aiuu
(TpaHCKpHUIIIIKS ) HACTIEICTBEHHOMN
uH(pOpMAIUHU KIETKU.

[TepeuncisaTh ¥ ONMUCHIBATH KOMITOHEHTBI
a71pa U uX (QyHKIINH;

CxematnyHO n300pakaTh CTPOCHUE
PAaCTUTENBHON U )KUBOTHOM KJIETKHU.

OO0BICHATH OMOJIOTHYECKOE 3HAUECHHUE
TpPaHCTIOPTa BEIIECTB B KIIETKE

HToro yacos o teme

8

Tema 4. ’KuzHeneaATCILHOCTH KIETKH
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4.1

OOMEeH BeIEeCTB.
[InacTrnueckuit
ooMeH. POTOCHHTE3.
XeMOCHHTE3

OOMeH BellecTB, WJIM METa00JIN3M.
Accumunsinus (TIaCTUYECKUl OOMEH)
U JUCCUMUIISIIUSA  (PHEPreTHUYEeCKUN
0OMEH) — JIB€ CTOPOHBI €TUHOTO

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSATUI: OOMEH BEIIECTB U
npeBpaleHue SHepruu (MeTaboIu3M),
ACCUMUJISITINSA, TUTACTHYECKUI OOMEH,
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nporecca Mmeradonusma. Posib 3akoHOB
COXPaHEHHUS BEIIECTBA U SHEPTUU B
MOHUMAaHUU MeTaboan3Ma. Turibl
oOMeHa BelIeCTB: aBTOTPOHBINA U
rerepotpodubIii. Posib hepMeHTOB B
0OMEHE BEIIECTB U MPEBPALICHUN
JHEpruu B KieTke. POTOCUHTES.
CaeroBasi u TeMHOBas (ha3bl
¢dorocunresa. Peakuu gporocunresa.
D¢ (DHeKTUBHOCTH (dboTocuHTe3A.
3HaueHue (poTocUHTE3a I KU3HU Ha
3emie. BnusHME YCIIOBHM Cpenbl Ha
(GOTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUS €TO
IPOAYKTUBHOCTH y KyJbTYPHBIX
pacTeHU.

XEeMOCHUHTE3. XE€MOCHHTE3UPYIOIINE

Oaxktepun. 3HAUYCHHE XEMOCHHTE3a
TUIST KU3HU Ha 3emiie.
Hemoncmpavuu:

Ilopmpempwi: K. A. Tumupszes.
Tabauyvt u cxemwvl: «XJI0pOIIACTY,
«POTOCUHTE3»

JTUCCUMUJISILIUS, DHEPTETUYECKUI OOMEH,
dboTocunTe3, GoTONMM3,
dbochopunupoBanue, NepeHOCUUK
IPOTOHOB, XEMOCHHTES.

OnuckiBaTh (HOTOCUHTE3, MPOIECCHI,
pOTEKalolue B CBETOBOM U TEMHOBOM
dbaze.

BBISBISTS NPUYUHHO-CIIE/ICTBEHHBIE
CBSI3M MEXKIY MOTJIONICHHEM COJTHEYHOU
SHEPTUH XJIOPOPUIIIOM U CHHTE30M
Monekya ATO.

CpaBHUBAaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIC MMPOIYKTHI U YCIOBUS
MPOTEKAHUS PEAKIUi CBETOBOU 1
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBuuBath (POTOCUHTE3 U XEMOCHHTE3.
OuenuBaTh 3HaueHUE (OTOCUHTE3A U
XeMOCHHTE3a IS )KU3HU Ha 3emiie
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4.2

DHepreTuyecKui
oOMeH

DOHepreTuyeckuii 0OMEH B KIETKE.
Pacmerienne BemiecTB, BBIJICICHHUE U
AKKyMYJIMPOBAHUE SYHEPTUH B KIICTKE.
DTansl SHEPTreTHIECKOro 0OMeHa.
['muxonu3. bpoxxeHue u ero BUIpbI.

PackpsiBaTh coliep:kaHu€ TEPMHUHOB H
MOHSATUM:  DHEpPreTuYeckud  oOMeH,
TJIMKOJIN3, MOJIOYHOKHCIIOE Opo’KeHue,
CIIUPTOBOE OpOXkKEHUE, OUOIOTHYECKOEe
OKHCJIEHUE, KJIETOYHOE JIbIXaHuE,
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Kucnoponnoe OKHCJICHHE, WU
KJIeTOUYHOE JibixaHue. OKUCIUTEIBHOE
dbochopunupoBanue. IHPEeKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.
Jlemoncmpayuu:

Tabauywl u cxemwvi: « TUITBI TUTAHUN,
«MeTtabonu3m», « MUTOXOHIPUS,

«OHepreTuyecKuit 0OMeH»

TUCCUMUJISTINS, (DEPMEHT.
XapakTepru3oBaTh 0OMEH BEIIECTB U
npeBpalleHue SHeprur (MeTadoIn3M)
KaK OJTHO X CBOWCTB YKHBOTO.
[lepeuncnsaT 0COOEHHOCTU
TJIACTHYECKOTO M SHEPTETHUECKOTO
oOMeHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEXly HUMU. Paznuyarts
THUOBI OOMEHA BEIIECTB B KJIETKE:
aBTOTPO(MHBIN U TeTepOTPODHBII.
OnuceiBaTh 3Tanbl IHEPrEeTUYECKOTO
oOmeHa (MOArOTOBUTEBHBIH,
OECKUCIIOPOIHBIN, KUCIOPOAHBIA) U
CpaBHUBATh  HUX  MEXAy  CcoOOM.
XapakTepu3oBaTh pPEaKIMu TIUKOIU3A,
OpoXKeHHS,  KJICTOYHOTO  JIBIXaHWSI,;
BBISIBIISATD MPUYUHHO-CJICICTBEHHbBIC
CBSI3U MEXKIY TJIMKOJIHU30M, KJIETOYHBIM
JIbIXaHUEM U CUHTE30M MoJiekyn ATO.

CpaBHuBaTh 3¢ (heKTUBHOCTH
OECKHCIIOPOTHOTO U KHCIIOPOJHOTO
JTAroB
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4.3

Buocunres 0enka

Peakuyu maTpu4HOro cuHTE3A.
I'enetnyeckas undopmanus u JJHK.
Peanuzanus TE€HETUYECKOU
nH(pOpPMAIIUHU B KIIETKE.

PackpsiBaTh coaepxaHue TEPMHUHOB
U TOHSITHU. I'eH, T€HECTUUYECKUM KOJI,
MATPUYHBI CUHTE3, TPAHCKPUIILIHUS,
TPaHCJIALUS, KOJOH, aHTUKOJIOH,

['eHeTHYECKUI KO U €TO CBOMCTBA.
TpaHnckpuniuss — MaTPUYHBIM CHUHTE3
PHK. Tpancnsauust — OuocunTe3 Oenka.
Oranel  TpaHciusauuu.  Koxmpoanwue
aMuHOKHuCaI0oT. Pomp  pumbocom B
Oouocuntese Oenka. Jemoncmpayuu:
Ilopmpemui: H.K. Konb1os.

Tabnuyer u cxemot: «Ctpoenne JJHK»,
«Ctpoenue u PyHKIIMOHUPOBAHKUE TCHAY,
«Cunres 0enkay, «Permmukamus JTHK»,
«['eHeTHUECKUT KOI».

Obopyodosanue: MOIEIIN- ANIUIUKAIIAN
«¥Y nBoenne [IHK u TpanCkpunums»,
«buocuHTe3 OenKa»

pubocoma, eHTpaIbHas 0TMa,
MOJIEKYJIsIpHAsi OMOJIOTHSI.

OnpenensiTe CBOMCTBA TE€HETUYECKOIO
KoJa (TpPUIUIETHOCTb, OJHO3HAYHOCTb,
BBIPOKIECHHOCTD, YHHUBEPCAIBHOCTD,
HEIMEPEKPBIBAEMOCTh, HEMPEPHIBHOCTH ).
OnuceiBath ATarbl peanuzanuu
HACJIEICTBEHHOW MH(OpPMAIIUU B KIIETKE.
CpaBHMBAaTHL  peakUuMd  MATPUYHOIO
cunte3a mosiekysn PHK u Genka B kneTke
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4.4 | Hexnetounsie (GOpMBI
KHU3HU — BUPYCHI

Hexknetounsie (hopMbI 3KU3HH — BUPYCHI.

Ucropust otkpeiTuss BUpycoB (. .
NBanoBckuit). OcOOEHHOCTU CTPOEHUS U
KU3HEHHOTO UKJIa BHUPYCOB.
bakrepuodaru.  bonesHu  pacteHui,
’KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycamMu. Bupyc ummyHoneduimra
yenoBeka (BMY) — Bo30yautens CITN/a.
OOpartHasi TpaHCKpUIIIUA, pPEeBEpTaza Hu
WHTErpasa. [IpodunakTuka
pacrnpocTpaHEHUs BUPYCHBIX
3a00JIeBaHUM.

PackpbiBaTh coaep:kaHHe TEPMHHOB H
MOHSTUI: BUPYC, BUPYCOJIOTHS, KaTCU]I,
OakTeprodar, BUpyc UMMYHOJE(ULINTA
yenoBeka (BUY), oHKOreHHbIE BUPYCHI.

XapakTepu3oBaTh BUPYCHI KaK

hopmy
CTPOECHUS 51

HEKJIETOYHYO KU3HU;
0COOEHHOCTH
KU3ZHENIEATEIIbHOCTH BUPYCOB.

OnuceiBaTh KU3HEHHBIA LHUKJ BHUPYCOB
UMMYHOIe(PUITNTa YEJIOBEKa; pa3invarh
Ha pucyHkax BTM ((Bupyc TtabayHoii

MoO3aukH), bakrepuodar, BUY.

Hemoncmpavuu:

llopmpemuwi: 1. 1. IBaHOBCKUIA.
Tabauysr u cxemwvi: «Bupyco»,
«bakrepuodarn»; «CTpoeHHe u
*u3HeHHbIM 1ukn Bupyca CIIN/a,
O0aktepuodaray.

Obopyodosanue.: MOJENb CTPYKTYPbI
JIHK; MmarauTHass MoAeb-anIInKaus

«CTpoeHue KIETKN

OOGOCHOBBIBATh M COOMIOZATH MEpPHI
npoQHUIaKTUKKA  paclpoCTpaHEHUs
BUPYCHBIX 3a00J1eBaHU I
(peciupaTopHBIE,
KEITYTOYHOKHIIICYHBIE,  KJICIICBOM
sHIIEDATUT,

BUY-undexius)

HToro yacos o teme

6

Tema S. PasMHOKeHHe M MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
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5.1

JKY3HEHHBIN TUKIT
KJIEeTKU. [lenenue
KJIETKU. MuTo3

KieTouHblid UK, WU )KU3HECHHBIN KT
kieTku. MaTepdasa u Muto3.

[Iporeccel, mpoTeKarolme B HHTEpdase.
Pernukarust — peaxkius MaTpUIHOTO
cunresa JIHK. Ctpoenue xpoMmocom.

XPOMOCOMHBIH HA0Op — KAPUOTHIL.
JIMTITONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[uTomornueckre OCHOBBI Pa3MHOKEHHUS
Y UHAUBUAYIBHOTO Pa3BUTHUSA
OpPraHu3MoB. [[eJIeHHUE KIIETKH — MUTO3.
Cramgun muto3a. [Iponeccsr,
MIPOUCXOIAIINE HA PA3HBIX CTAIUAX
MHUTO3a. brojsornueckuii CMbICII MUTO3a.
[Iporpammupyemasi ruOEb KIETKH —
amoITo3.

PackpeiBaTth conepkaHue TEPMHUHOB H
MOHATHHN: KJICTOYHBIN MUKJ, HHTEp(a3a,
penyIUIMKaLKs, XpOMOCOMa, KapuOTHII,
rarJIONIHBIN, JIUTLION THBIN
XpPOMOCOMHBIA ~ Ha0Op,  XPOMAaTHU/IBI;
MHUTO3 ero cTaauu: npodasa, metadasa,
anagasza, Tenodasa.

OnuceiBaTh KU3HEHHBIA LUK KJIETKH;
NEePEYUCHIATh U XapaKTEpPU30BaTh
NEepUOIbI KJIETOYHOTO LMKJIA,
CpaBHUBATb  UX  MeXAy  CcOOOH.
OmnuceiBaTh  CTPOEHHE  XPOMOCOM,
KApUOTUIIOB OPraHU3MOB, CpPAaBHUBATh
XPOMOCOMHBIE€ HA0OPHI KJIETOK.

CpaBHUBAaTh CTaAUN MUATO3A.

PaznuyaTe Ha MuKponpenaparax
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Jemoncmpavyuu: U  PUCYHKax cTaguu MHTO3A.
Tabauywvl u cxemol: «KICTOYHBIA UK, PackpbiBaTh OMOJIOTMYECKHUH CMBICIT

«Perutnkarys JTHK», «Ctpoenne | MUTO3a
XpOMOCOMBI»,  «MHTO3»;  MarHUTHas
MOJICINTb-alIuKanus «Jlemenne KIeTkny;
moaens JIHK.

Obopydosanue: CBETOBOM MHUKPOCKOI U
mMukpornpenapar «KapruoknHe3 B KIETKax
KOpEIIKa JIyKay.

Jlabopamopnuie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 3.
«Habnronenne MuTo3a B KJIIETKaX KOHYUKA
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOTIpernapaTax»
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5.2

DopMBbI Pa3MHOKEHHUS
OpraHU3MOB

@opMBbI pa3sMHOKEHUS OPTAHU3MOB:
Oecriooe U MoJI0BOE.

Buapr OecIo10T0 Pa3MHOKEHUS:
JIeJICHUE HAJBOE M IIOYKOBAHUE OJHO- H
MHOT'OKJIETOYHBIX,  CIIOpooOpa3oBaHue,
BEr€TaTUBHOC pa3MHOXEHUE.
HckyccTBenHOE KIIOHUPOBAHHE
OpPraHu3MOB, €ro 3HAuYCHHE IS
CEJICKIIHH.

[TonoBoe pa3MHOXXEHHUE, €T0 OTIUYUS OT
0eCITI0JI0TO.

Jemoncmpavyuu:

PackpeiBaTh conepkaHue€ TEPMUHOB
U TOHATHH: pa3MHOXXEHHUE, KIIOH,
MIOJIOBBIE KJIETKH (rameTsl),
SUIIEKIIeTKa, CIIEPMATO30M, 3UT0Ta,
JIEJICHHUE HaJBOE, MMOYKOBaHMUE,
CHIOPYJISIIHS, dbparmenranus,
BEreTaTUBHOE pa3MHOXKEHUE,
CEMEHHOE pPa3MHOXKEHUE, OIbUICHUE,
JBOMHOE OIUIOJIOTBOPEHUE, TOJIOBBIE

Kele3bl,  CEMECHHUKH,  SUYHHKH,
OILJIOIOTBOPEHHE (Hapy»HoOE,
BHYTPEHHEE).
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Tabauywr u cxemul.! «DopMmBbI
Pa3MHOXKEHHUS OPraHU3MOBY», «/[BoitHOE
OIUJIOJIOTBOPEHUE y [IBETKOBBIX
pacTeHUN», «Jlenenune KJIETKHU
OakTepumn», «BereraTtuBHoE
pa3MHOXKEHUE pacTeHui», «CtpoeHue
MOJIOBBIX KJICTOK)

XapakTepuzoBaTb OCOOCHHOCTH u
3HaueHWe OEecrmojioro ©  IOJIOBOTO
CIIOCOOOB  pa3MHOKEHHUS. BBIACIATH
BUJBl  OECHOJIOTO  Pa3MHOXKCHHS;
BBISIBIISTH B3aMMOCBSI3H MEXITY
dbopmamu 1 criocobamMu pa3MHOKEHUS,
U UX OMOJIOTMYECKUM 3HAYCHHUEM.
Brnagerr mnpuémamMu BEreTaTMBHOTO
Pa3MHOXKEHHUS KYJbTYpHBIX PacTCHHUI
(Ha mpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJIOBBIEC KIETKU:
STATICKIICTKH, CIIEPMATO30UIbI; BBISIBIISATH
0COOEHHOCTH

UX CTPOCHUS

5.3

Meiios

Meiio3. Cramun wmeio3a. IIponecchl,
MPOUCXOAIINE HA CTAIUSIX MeH03a.
[loBenenne XpomMocoM B  MeEHO3e€.
Kpoccunrosep. buonornyeckuii cMbICa
Y 3Ha4YCHUE Meio3a.

Hemoncmpavuu:

Tabnuysl u cxemvl: «JleneHue KICTKN,
«Menos».

Obopyoosanue: moaens JIHK; marautHas

PackpbiBaTh cojiep)kaHUE TEPMHHOB U
TIOHSATHUM: MEHO03, KOHBIOT AN
XPOMOCOM, TIEPEKPECT (KPOCCHUHTOBED)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh MeEH03 Kak CIoco0
KJICTOYHOTO ACJICHUS; OMUCHIBATh MEi03
M0 CTaJMSIM; CpaBHMBATh CTAJUM Melo3a
1 MHUTO3A.

Paznuuate Ha pUCyHKax cTaguu Meno3a;
pacKpbIBaTh OMOJOTHYECKOE 3HAYCHHE
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MOACIb-allIlJINKa s

«Jlemenue KIeTKn»

Meno3a
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5.4

OO6pazoBanue u
Pa3BUTHE MOJOBBIX
KJIETOK.

OnogoTBOpEHNE

['ameTorenes — mporecc 00pa3oBaHUs
MTOJIOBBIX KJIETOK Y KUBOTHBIX. [loymoBBIC
KeJe3bl: CEMEHHUKM U SIMYHUKHU.
OOpazoBaHue ¥ pa3BUTUE TOJIOBBIX
KJIETOK — TameT  (crmepMaro30uf,
SUIIEKIIETKA) — CIEpMAaTOreHe3 U OOTeHES3.
OCOOEHHOCTH CTPOCHUSI SAMIEKIETOK H
CIIEpPMATO30HIOB.

OmnonotBopenue. [lapTeHorenes.
Jemoncmpavyuu:

Tabauywl u cxemol: «IlpsiMoe n HenpsiMoe
pazBUTHEY, «I"ameTorenes y
MJIEKOTTUTAIOIIINX u YEJIOBEKa.

Obopydosanue: Mojaenb meTtadazHon

XPOMOCOMBI, MMKPOCKOTI,
MUKpOTIpenapaThl «CriepMaTo30uibl
MJICKOITUTAIOIIET O, «Snnexnerka
MJICKOITMTAIOIICTO .

Jlabopamopnsie u npakmuueckue
pabomul:

JlaGoparopHas pabota Ne 4. «3yuenue
CTPOCHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

PackpbiBaTh coziep;kaHUE TEPMUHOB U
MOHATUN: TAMETOTEHE3, CIEPMATOTCHES,
OOT€HE3, CIEPMATO30M I, AKPOCOMA,
ANIEKJIETKA, TIOJISIPHBIE TEIbIIA.
XapakTepu3oBaTh 0COOCHHOCTH
raMeToreHe3a y )KUBOTHBIX U €ro CTaJlUH;
TI0JIOBBIC KJICTKH KUBOTHBIX 1 OIUCHIBATH
MPOIIECC UX PA3BUTHSL.

CpaBHMBATH CIIEPMATOTE€HE3 U OOTEHE3.
OnuceIBaTh OMJI0A0TBOPEHUE,
OMOJIOTMYECKOE 3HAUYCHHE
OIJIOIOTBOPEHUSA
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5.5

NunuBuayanbHOE
pa3BUTHE OPraHW3MOB

WNunuBumyanbHOE pa3BUTHE (OHTOTCHES).
OMOpHOHATBHOE Pa3BUTHE

(amOpuorenes). Jrarbl SMOPUOHAIBEHOTO
Pa3BUTHS Y TIO3BOHOYHBIX YKHBOTHBIX:

PackpeiBaTh cojepkaHue TEPMUHOB U
MOHATHI: OHTOTE€HE3, SMOPHOTEHE3,
3urora, ApoOieHue, OacToMephl,
MoOpyJia, 61acTyJlia, 6J1acToIENb,
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ApoOsieHue, TacTpyJslusi, OpraHOreHe3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI

MOCTAMOPHUOHAIBHOTO PA3BUTHUS: TIPSIMOE,

He npsmoe (JIMuuHOYHOE). BiusHue
cCpenbl Ha  pa3BUTHE  OPTraHU3MOB;
(dakTopsl, CITIOCOOHBIE BBI3BIBATh

BPOXICHHBIC YpOACTBA. PocT n Pa3BUTHC

pacTeHU. OnTorenes LBETKOBOTO
pacTeHHs: CTPOCHHE CEMEHHU, CTaauu
pa3BUTHSL.

Jemoncmpavyuu:

Tabauyer u cxemvr: «OCHOBHBIC CTaIUU
oHTOreHeza», «lIpssMmoe wu Hempsimoe
pa3BUTHEY», «JIBOMHOE OIUIOOTBOPEHUE
y LIBETKOBBIX PACTCHHI»

racTpyia, HeHpyna, OpraHOTCHE3;
3apONBIIMIEBBIE  JIMCTKH:  JKTOJEpMa,
Me3o0jepMa, SHTOJICPMA;

NOCTAMOPHUOHANIEHOE Pa3BUTHE: MPSIMOE U
HemnpsMoe (JIMYUHOYHOE); MeTaMopdo3,
MEracropa, MHKPOCIOpa, IbUIBIIEBOE
3€pHO, CIIEPMHUU, 3aPOJIBIINIEBBIA MEIIOK,
JIBOMHOE OTII0I0OTBOPEHHUE.

Ornpenenarsb dTarbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJAOBBIX HA CXEMax U
mpenaparax M OMUChIBAThH MPOIIECCHI,
IPOUCXOIAIINE HA KaXK]IOM dTarle.
CpaBHUBaTh NEPUOIBI OHTOTEHE3A;
PsIMOE U HEMIPAMOE (JIMYMHOYHOE)
NOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YEJIOBEKA U IPYTUX XOPIOBBIX.
OOBACHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMop(ho30M;
OTPHUILIATETFHOE BIMSHUE aJIKOTOJIA,
HUKOTHHA U IPYTHX TEPATOTCHHBIX
(bakTOpOB HA pa3BUTUE 3aPOJIbIIIA
YEJIOBEKa.

OnuceIBaTh MPOLECC ABOMHOTO
OIUIOOTBOPEHUS Y LIBETKOBBIX PACTECHUMU
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HToro yacos o teme

Tema 6. HacsieAcTBEHHOCTH M KBMEHYMBOCTH OPraHU3MOB

6.1

I'eneTuka — HayKa O
HACICACTBCHHOCTH H
N3MCHYHUBOCTHU

1

[IpeameT u 3amaun reHeTUKU. Poib
IIATOJIOTHH ¥ SMOPHOJIOTUNA B
CTAHOBJICHUH I'eHEeTUKH. BKitag
POCCHUNCKHUX U 3apyOCIKHBIX YUCHBIX B
pa3BUTHUE T€HETUKU. MeTO/ bl TEHETUKHU
(TMOPUIOTOTUYECKUH,
IIUTOTCHETUUCCKHH,
MOJIEKYJIIPHOT€HETHUECKHH ).
OcCHOBHBIC

IFr€HECTUYCCKHC IIOHATHA.

I'eneTnueckas CHMMBOJIMKA,

HCIIOJIb3yEMas B CXEMax CKpCHlHBaHHﬁ.

Jemoncmpavyuu:

llopmpemui: I'. Mennens, T. Moprasn, H.

N. BaBuios, C. C. UeTBepHUKOB,
H. B. Tumodeep-PecoBckuii.

Obopyoosanue: MOJCIb- ANTUTMKALIAS
«MonorubpugHoe CKpCIIIUBAHUEY,
repbapuii «['opox moceBHOI

PackpeiBath coaepxkaHue€ TEPMHHOB U
MOHATHI: T€H, TCHOM, TeHOTHI, ()EHOTHII,
XPOMOCOMBI, aJUIeNIbHbIE TeHbI (ajuiesnn),
rOMO3HUIoTa, reTepo3UroTa,

JIOMHUHAHTHBIN MPU3HAK (ren),
pEelleCCUBHBIA TMpU3HAK (TeH), YUCTas
JUHUS, THOPUIL.
[Tepeuncnars u XapaKkTepru30BaTh
METO/Ibl TEHETHKHU: TMOPUI0IOTHUECKU,
LUTOT€HETUYECKUH,

MOJIEKYJIIPHOT €HETUYECKHIA;
JOMUHAHTHBIE W PELIECCUBHbBIC MPU3HAKU
pacTEHU U )KUBOTHBIX.

ITons30BaThCs re€HETUYCCKOM
TEPMHUHOJIOTHEN U CUMBOJIMKOW JIJIS
3aIMcu TC€HOTUIIMYECKHUX cXeM
CKpElIMBaHus
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6.2

3aKOHOMEpPHOCTHU
HACJICIOBAHHUSI
MIPU3HAKOB.

Monorubpunoe
CKpEIIMBaHUE

3aKOHOMEpPHOCTH HacJIeIOBAHUS
NPU3HAKOB,  YCTAHOBJICHHBIC I.
Menpaenem. Monorubpuanoe

CKpeUIMBaHUWE. 3aKOH €JAMHO0Opa3us
ruOpuI0B mepBoro mokosieHus. [Ipasuo
JOMUHUPOBAHUSA. 3aKOH pAaCIIEIUICHHUS
npu3HaKoB. ['MMoTe3a YMCTOTHI raMeT.
[TostHOE M HEMOJIHOE TOMHUHHUPOBAHUE.

PackpriBath copepkaHue TEPMHHOB U
TOHATHI: MOHOTHOPHTHOE
CKpelIuBaHue, (beHOTUITIEeCKue
TPYIIIbI, THOPUAOJOTUYECKHA METO/I,
YUCTBIC JTUHUH, JTOMHHHUPOBAHHE I'€HOB
(moJIHOE, HEMOJIHOE), PACIICIUICHHE B
MTOTOMCTBE.

OnuceIBaTh MCTOJAUKY IIPOBCACHUA

Jlemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnuyer u cxemvi: «MOHOTHOPHIHOE
CKpPEIIMBAaHUE M €r0 IIUTOT€HETHUYECKas
OCHOBa», «3aKOH PACIICIUICHUS U €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH
YHUCTOTHI TAMET.

Obopyodosanue:  MOICTU-ANTIINKAIIUN
«MoHorubpuaHoe CKpEILIUBaHUE,
«HenonHnoe noMuHupoBaHuey, repOapuit
«I'opox moceBHO»

I'. Menaenem OIBITOB O H3YyYECHUIO
HACJIEIOBAHMS OJHOW Iapbl NMPU3HAKOB
y TOPOXa MOCEBHOTO.

PackpeiBaTh  comepkaHME ~ 3aKOHOB
eANHOO0Opa3usi  TUOPHUIOB  TEPBOTO
NOKOJIEHNWS W 3aKOHA pPacUICIUICHUS.

OOBSCHATH TUI10TC3y YHCTOTBI I'aMCT.
3anuceiBaTh CXEMBI MOHOFI/I6pI/II[HOFO

CKPCIIUBAHHA, O0OBSACHATH €ro
OUTOJOIrMYCCKHME OCHOBBI W pPCHIAThb
T'CHCTHYCCKHUC 3aJa4du Ha

MOHOFI/I6pHJIHO€ CKpCIIMBaHHC
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6.3

JurubpumHoe
CKpelllMBaHue. 3aKOH
HE3aBUCHMOTO
HACJICIOBAHUS
IIPU3HAKOB

JluruObpuHOoe  CKpelMBaHUE. 3aKOH
HE3aBHUCHUMOI'0 HaCJICIOBaHUA
Mpu3HaKoB. [{uToreHeTnyeckue OCHOBBI

TUTUOPUTHOTO CKpELIMBaHU.
AHanm3upyouee CKpEILIUBAHUE.
Hcnons3oBanue aHAIU3UPYIOLIETO
CKpEILHMBaHUs TUIs OIIPEEIICHUS

Ir€HOTHIIa OCOOU.

Jemoncmpavyuu:

Ilopmpemeui: I'. Meunens. Tabauywl u
cxemol. «IuTHOpUAHOE CKPEIIUBAHUE,
«I{uTOoNOrnYecKue OCHOBBI
JUTHOPUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJICIb- aNTUTUKALIAS
«JlurubpuHOe CKpeInBaHuE)

PackpbiBaTh cojaepkaHue TEPMHUHOB U
MOHATUI: JUTUOPHIHOE CKpEIIUBaHUE,
AHATM3HUPYIOIIEE CKpEIIMBaHUE.
OnuceiBath onbITEI I. Mengena 1o
W3YyUYECHUIO HACJIEAOBaHMS JIByX THap
MPU3HAKOB y  Tropoxa  MOCEBHOTIO.
PackpriBats COACPKaHUE 3aKOHA
HE3aBUCUMOTO HACJIEIOBAHUS IPU3HAKOB.
[IpuMeHAT, MaTeMaTHYECKHUN pacyeTr C
IIOMOIIbIO MeToa MIEPEMHOKEHHUS
BEPOSITHOCTEM M 3alUCh C IOMOIIBIO
(EeHOTUITHYECKUX paIuKaIoB
paclienyIeHns] NPU3HAKOB Y MMOTOMKOB I10
(GbeHOTHUIY U TeHOTHITY.

3anuceIBaTh CXEMBI I[I/IFH6pI/II[HOFO

CKpelIMBaHusl, OOBSICHSTD ero
IUTOJIOTUYECKUE OCHOBBI U peEIIaTh
TEHETUYECKUE 3a/1aud Ha TUTUOPUIHOE
CKpEIIUBaHUe
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6.4

CuenuieHHoe
HacCJICIOBaHUE
MPU3HAKOB

CuenyuieHHOE HACJIEI0BAHUE MPU3HAKOB.
Pa6ora T. Moprana mo cClEIJICHHOMY
HAacJIEIOBaHWI TeHOB. Hapymenue
CLUCIUICHHsI TE€HOB B  pE3yJbTaTe
KPOCCHHIOBEpa. XPOMOCOMHAsl TEOPUs
HACJICCTBEHHOCTH.

['eneTnueckue KapTeol.
Jemoncmpavyuu:

llopmpemuwi: T. Mopras.

Tabnuyer u cxemvi: «Meio3y,
«l'eHeTMYECKHE KapThl PACTEHUU,
YKUBOTHBIX U YEJIOBEKAY,
«B3auMoencTBIE aliebHbIX TEHOBY.
Obopyodosanue. MUKpoIIpenapaT
«po3oduna» (Hopma, MyTaruu Gopmbl
KPBUIbEB M OKPACKH TeJa), MUKPOCKOTI,
Mozenb-anmukamnus «llepexpéct
XPOMOCOMY.

Jlabopamopnuvie u npakmuueckue
pabomur:

JlabopatopHas pabota Ne 5. «3yuenne
pe3yJIbTaTOB MOHOTUOPUIHOTO U
JTUTHOPUIHOTO CKPEIINBAHUS

PackpeiBath coqiepkaHue TEPMUHOB U
MOHSTHUI: CIECIIJICHHOES HAC/IeI0OBAaHHUE
MIPU3HAKOB, PEKOMOHWHAIIMS I'€HOB,
T€HETUYECKUE KapThl XPOMOCOM,
MOpraHu/jia.

Ha3piBaTh OCHOBHBIC MOJIOKSHHUS
XPOMOCOMHOU TEOPUU
HacieacTBeHHOCTH T. Moprana;
packpbIBaTh cojepkanue padbotel T.
Moprana no cuenieHHOMY
HAaCJICIOBAaHUIO T€HOB U TTPUYHHBI
HapyIICHUS CHETUICHUS] MEXIy T€HaMHU.
3anuchIBaTh CXEMbI CKPEIUBAHUS TPU
CIICIUICHHOM HAaCJICIOBAaHUH, OOBICHITH
MPUIUHBI PEKOMOWHAIIUH T'CHOB,
OTPECIISITh YUCJIO TPYIIN CLETUICHUS
T€HOB; pelIaTh FTeHETUYECKHUE 3a]]a4l Ha
CIICTIJICHHOE HACJIeIOBaHHUE
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y 1p030¢uiIbl Ha TOTOBBIX
MHUKpOITpenapaTax»

6.5

I'eneTuka mosna.
HacnenoBanue
MIPU3HAKOB,
CIICTNICHHBIX C IOJIOM

I'enetuka oJja. XpOMOCOMHOE
ONpENEJICHUE  Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U
reTEepOraMeTHbIE OPraHU3MBI.
Hacnenoanne npu3HakoB, CIEMIECHHBIX
C IOJIOM. /[emoncmpavyuu:

llopmpemuwi: I'. Mennens, T. Mopras,
H.A. Basuiios.

Tabnuyvt u cxemol: «I'eHETHKA TOJIAY,
«3aKOHOMEPHOCTH HaCJIeI0BaHuUs,
CLEIUICHHOTO ¢ mojiom», «Kapuotumsl
YEJI0OBEKA U JKMBOTHBIX)

PackpeiBath conepkaHue TEPMHUHOB H

TTOHSATHM: XPOMOCOMHBIN Habop,

aYTOCOMBI, II0JIOBBIC XPpOMOCOMBI,

TOMOIaMETHBIN 11011, FGTCpOFaMeTHBIﬁ
I10J1, CHCIINICHHOEC C I10JIOM HACJICAOBAaHHC
IIPU3HAKOB.

OOBACHATH  IIUTOJIOTUYECKUE  OCHOBBI
XPOMOCOMHOTO MEXaHW3Ma OIpeAeIeHUs
noja y  pa3IMYHBIX ~ OPraHU3MOB.
CpaBHUBaTh 3aKOHOMEPHOCTH
HACJICJIOBaHUSI TPU3HAKOB, CLETUICHHBIX
U HE CIEIUVIEHHBIX C mnoJioM. Pemath
TeHEeTUYECKUE 3aJlayd Ha HacleI0BaHUE
CUETJICHHBIX C TI0JIOM MTPU3HAKOB
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6.6

N3MeHuYnBOCTE.
Henacnencrsennas
U3MEHUYMBOCTH

N3menunBOCTh. BUabl M3MEHYMBOCTH:
HEHACJIEICTBEHHAs] U HACIIEACTBEHHAS.
Pons cpembl B HEHACHEICTBEHHOMU
M3MEHYUBOCTH. XapakTepucTruka
MOIU(UKALIMOHHON U3MEHYHMBOCTH.
BapuanmonHbl psx U BapuanMOHHAs
kpuBasg. Hopma peakuum npu3HaKa.
KonnyecTBeHHBIE M KAauyeCTBEHHBIE
NPpU3HAKM M HUX HOpPMa pPEaKUuu.

PaCKpI)IBaTI) COACPKAHUC TCPMHHOB H

NOHSATHMN: U3MEHYUBOCTb,
HACJICCTBEHHAs U3MEHYUBOCTb,
HEHACJICICTBCHHAs U3MEHYUBOCTb,
MoU(UKAIIMOHHAS U3MEHYUBOCTb,
BAPHUALIMOHHBIN psn, BAPUAHTA,

BapuanyOHHasA KpuBasi, IIPHU3HAK,
HOpMa pPCaKIUH, KOJINYCCTBCHHBIC H
Ka4CCTBCHHBIC IIPHU3HAKH.

CaolicTBa momudukanuonnoi | Kiaccuduumposats BHIBI
U3MEHYHBOCTH. M3MEHUYHBOCTH 1 BBIABIISTD HX
Jemoncmpauuu: OMOIIOTUYECKHE 0COOEHHOCTH.
Tabnuysr u cxemot’. «BUbI [epeuncisTs CBOMCTBA

U3MEHUYUBOCTY, «MoaudukamoHHas
U3MEHUYUBOCTDHY.

Jlabopamopnsle u npakmuyeckue
pabomol:

JlaGoparopHas pabota Ne 6. «3ydyenue
MOTH(PUKAITMOHHOM U3MCHYHUBOCTH,
MOCTPOCHUE BapUAIMOHHOTO psga U
BAPUALMOHHOW KPUBOM»

MOJAU(PUKAIIMOHHON  HM3MEHYMBOCTH U
OOBSICHATH €€ 3HAaYEHUE JJIsl OPTaHU3MOB.
Paznmuuare KOJINYECTBEHHBIE 151
Ka4eCTBEHHbIE  MPU3HAKU; CTPOUTH
BAPUALIMOHHBIN  PSAll, BapPUALMOHHYIO
KPUBYIO, BBIYUCISATH CPEIHEE 3HAYECHUE
MpU3HAKa

62



denepanbHas padodas nmporpamma | buonorus. 10—11 kimaccer (6a30BbIi ypOBEHB)

6.7

HaCJ'IGILCTBCHHaSI
HN3MCHYHUBOCTD

HaCHeHCTBeHHaﬂ, NI T'CHOTUIINYCCKAas

W3MEHYUBOCTb. KomOuHatuBHas
W3MEHYMBOCTh. MeEWo3 ©  NOJOBOU
MpOIECC — OCHOBA KOMOWHATHUBHOM
U3MEHYUBOCTHU. MyTaunoHHas
U3MEHYUBOCTb.

Knaccudukanus  MyTauuii:  rEHHBIE,

XPOMOCOMHBIE, TEHOMHBIE.
YacrToTa 1 IpUYMHBI MYy TAIUH.
MyTtarennble  (haKTOpBI. 3aKkoH
TOMOJIOTUYECKHUX pAIOB B
HACJICICTBEHHON u3MeHUMBocTH H.
n. Basuiiona. BHesinepnas
HACJICICTBEHHOCTh U U3MEHYUBOCT.
Hemoncmpavuu:

Hopmpemuwi: I'. ne ®pus, H. . BaBunos.
Tabnauyvt u cxemwl: «MyTarmoHHas

PaCKpI)IBaTI) COACPKAaHUC TCPMHUHOB MU

TTOHSITHI: HacCJICICTBEHHAs
W3MEHUYHMBOCTD, KOMOHWHaTHBHAas
W3MEHUYHMBOCTD, MyTalMOHHAas
U3MEHUYMBOCTD, MYTaHT, MYyTalLUU:

T€HHbIC, = XPOMOCOMHBIC, = T'€HOMHBIC;
MIOJIUTUIONINSI, AHEYTUIOUIUSI, MyTareHsbl.
XapakTepu3oBaTh HACJIEJCTBCHHYO
U3MEHYUBOCTh, (OPMYJIMPOBATh 3aKOH
TOMOJIOTHYECKHUX PAIIOB B
HacjieaACcTBeHHoM mu3MmMeHumBoctu H. H.
BaBuiioBa u OOBICHATHL €ro 3HAUECHHE
JUTS OHoJIOTHH u CEJICKIIUH.
KnaccudumupoaTts MyTanuu: TeHHEBIE,
XPOMOCOMHBIE€, TEHOMHBIE W TPUBOJIUTH

IIPUMEPBI My TALlAN.

OOBICHATH IMPHUYHBI BO3SHUKHOBCHMA
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U3MEHYUBOCTDY. MyTalMi, poilb (PaKTOPOB-MyTareHOB.
060py003aHue; MHKPOCKOII, CpaBHI/IBaTI) BHUbI MYTaHHﬁ; BBISBJIATH
MuKponpenapar «JIposoduna» (Hopma, |TPHTHHBI HaCJICICTBCHHON

U3MEHYMBOCTH, HCTOYHHKH MYTarcHOB
B OKpyxawuieid cpeae (KOCBEHHO).
XapakTepru3oBaTh BHESJICPHYIO
HACJICICTBEHHOCTh U U3MEHYHBOCTH

MyTaruu (HOpPMBI KPBIILEB M OKpacka
TeNa); KOMHATHBIE PACTEHUSI C MECTPOi
OKpPacKoOM JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabomur:

JlaGoparopHas pabota Ne 7. «AHanus
MyTaluil y Apo30(duiibl Ha TOTOBBIX
MHUKpOITpenapaTax»
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6.8

I'eneTuka yenoseka

I'eneruka yenoBeka. Kapuorur yenoseka.

OCHOBHBIC METOJIbI TCHETUKH YEJIOBEKA:
reHeaJOTHYEeCKUH, OJTM3HEIIOBBIN,
IIUTOTCHETHYCCKHUHM, OMOXUMUUECKUI,
MOJICKYJISIPHO-T€HETUYECKHM.
CoBpeMeHHOE ONpeIeICHUE TEHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIE C
nomoisio I1I[P-anamm3a.
HacnencTBennsie 3a001eBaHUs
yeJIoBeKa: TeHHbIE 00JIe3HHU, O0JIE3HU C
HACJICICTBEHHOM
MPEaPaCOIOKEHHOCThIO, XPOMOCOMHBIE
0one3nn. ComaTHYeCKUe U
r€HEpaTUBHBIC MyTalIUH.

PackpriBaTh copepkanrie TEPMUHOB H
MOHATHI: KAPUOTHIT YEIOBCKA,
IIATOTCHETHYSCKUI METO/I,
TeHEAJIOTUIECKUN METOT, POJIOCIIOBHEIE,
OJIM3HEIIOBBIM METO/, HaCICACTBEHHBIC
0oJie3HHU: (MOHOTEHHBIE, C
HaCJIeJICTBEHHOM
IPEAPACIIONIOKEHHOCTHIO,
XPOMOCOMHBIC), MEANKO-TCHETHYECKOE
KOHCYJIbTUPOBaHHE.

[lepeunciaTb 0COOEHHOCTH U3YUYEHUS
TE€HETUKHU YEJIOBEKA; IPUBOJUTH IPUMEPHI
HACJIEICTBEHHBIX OOJIE3HEH YeI0BeKa,
XapaKTEPU30BaTh METO/bI UX
npoUIaKTUKN; 000CHOBBIBATH 3HAYCHUE
MEJUKO-TEHETHYECKOTO

65



denepanbHas padodas nmporpamma | buonorus. 10—11 kimaccer (6a30BbIi ypOBEHB)

CtBosioBbIe KiIeTKU. [IpUHITUTIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
npoUIAKTHKY U JISYCHUS TeHETHUYECKUX
OoJre3Hell. MeIuKo-reHeTHIECKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIUIMHCKOW T€HETUKU B
MPEAOTBPAIICHUH U JICUCHUN
TeHEeTUYECKHUX 3a00JICBaHUM YeIoBeKa.
Jemoncmpavyuu:

Tabnuuvt u cxemwi. «HacnemoBanue
pesyc-pakropa», «l['eHeTuka rpynn
KPOBWY.

Jlabopamopnsie u npakmuyeckue
pabomul:

[IpakTruueckas padota Ne 2.
«CocraBiieHle U aHaIU3 POJIOCIOBHBIX
YeJI0BEKa»

KOHCYJIbTUPOBAHUS.
BbIBISTE ¥ cpaBHUBATh MEXTY CO00M
JIOMUHAHTHBIC U PELIECCUBHBIC TPU3HAKU
YeJ0BeKa.

CocTaBiiTh u
POJIOCITIOBHBIC YEIIOBEKA

aHAJIU3UPOBATh

HToro yacos o teme

8

Tema 7. Cesiekuiust OpraHu3mMoB, OCHOBbI OMOTEXHOJIOTUH
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7.1

Cenekuus Kak Hayka
¥ TIpoIiece

Ceneknus Kak HayKa U IPOLECC.
3apOXKICHHUE CEJEKIMU U TOMECTUKALIHSL.
Yuenne H. WM. BaBwioBa o0 wnenrpax
MHOrooOpa3ust ¥ IPOUCXOXKIACHUA
KyJbTYPHBIX PACTCHUH.

L{eHTpBI MPOUCXOXKIACHHS TOMAITHUX
KUBOTHBIX.

Copr, mopojaa, mramm.

PackpeiBath conepxkaHue TEPMHUHOB
Y TIOHATUH: CEJIEKUHUs, COpPT, OPOa,
HITaMM, JNOMECTUKALWA, W
OJIOMaIlIHNBaHUE, LEHTPBI
MHOTO00pa3usi M  MPOUCXOXKICHUS
KYJIbTYPHBIX PACTEHUW U KUBOTHBIX,
rUOpUIU3aIIHS, VCKYCCTBEHHBII
oTOOP.

Jemoncmpavyuu:
llopmpemwr:  H. . Basunos.
Tabauyvl u cxemolr: xapta «LleHTpbI
MHOT000pa3usi M MPOUCXOXKIACHUSA
KyJIbTYpPHBIX pacTeHuit», «llopoasl
JOMAIllHUX  JKUBOTHBIX», «Copra
KYJbTYPHBIX PACTEHHID.

Obopyoosanue: MyJISKA TUIOJIOB U
KOPHEIUIOAOB  JAukux  (Gopm u
KyJIbTYpHBIX ~ COPTOB  PAaCTCHHUI;
repbapuii  «CenbCKOX03MCTBEHHBIC
pacTeHus

Ha3zpiBaTh © CpaBHUBATh OCHOBHBIC
JTanbl pa3BUTHS cenekuuu. HM3marats
yuenue H. M. BaBwioBa o0 uenrtpax
MIPOUCXOKICHUS KYJIbTYPHBIX PACTCHU;
pa3nuyaTh LEHTPHl Ha KapTe MUpa,
CBSI3BIBATH HX MECTOIIOJ0KCHUEC C

odyaraMm BO3HHKHOBCHUA I[peBHefIHIHX

UBUJIN3AIUH.

CpaBHMBaThL  copTa  KYJbTYPHBIX
pacTeHui, TIOPOJIbI JIOMAIIHUX
JKUBOTHBIX M HUX JUKHX IIPEIKOB.
OueHuBaTh poOJib  CEJICKIUU B
obecriedyeHU  TMPOJIOBOJILCTBEHHOMN

0€30MaCHOCTH YEJIOBEUECTBA
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7.2

Meroner 151
JOCTHKECHHUSI
CEJEKIIMU PACTECHUM
Y )KMBOTHBIX

CoBpeMEHHBIE  METOJbl  CEJICKIIUH.
MaccoBblif 1 UHIUBUAYAJIbHBIA OTOOPHI
B CEJICKIIMU PACTCHUM U )KUBOTHBIX.

OueHka 3KcTepbepa.

BJ'II/ISKOPOI[CTBGHHOC CKpCUIMBAHUC —

uHOpuAUHT. Yncras TuHMS.
CxpelrBaHUE YUCTHIX JTUHUM.
I'eTepo3uc, wiu rudpuHas cuia.
HeponctBenHoe ckpemuyBaHue —
ayTOPUJIUHT. OtpanéHnas
rudpuau3anms 1 €€ yCruexu.

HCKYCCTBGHHBIP'I MYTarcHe3 M IIOJIYYCHHC
ITOJIHUITIIONJOB. I[OCTI/I)KeHI/ISI CCIICKIINHU

PackpeiBaTh conxepxaHue TEPMUHOB U
TTOHSATHM: HCKYCCTBEHHBIN otbop,
MaccoBblil  O0TOOp,  MHAWBUIYAJIBHBII
0oTOOp, DJKCTEepbep, ONM3KOPOACTBEHHOE

CKPCINUBAHHUC, YHUCTAA JIMHUA, TCTCPO3UC,

HEPOJCTBEHHOE CKpEIlUBaHUE,
VICKYCCTBEHHBIN MyTarcHes,
noymrmiaonasl.  CpaBHUBaTh  (OpPMBI

HMCKYCCTBEHHOro oTOOpa (MaccoBoro u
WHIMBUTYyAJIbHOTO), BUBI

rudpuau3anuu (OIM3KOPOJICTBEHHON M
OTJIAJICHHOM), CHOCOOBl  MOJy4YEHUS
TIOJTUTUIOU/IOB.
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pacTeHHI1, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Hemoncmpayuu:
llopmpemuvi: 1. B. Muuypun, I. /.
Kapneuenko, M. ®. UpanoB. Tabauysi
u cxembl: «OTtnanenHas
rubpuauzanus», «PaboTel akageMuka

M. @. HBanoBay, «llomummonmus.

Obopydosanue: MyJIsSKA TUIOJIOB U
KOpPHEIUIOAOB  AWKUX  popm  u
KYJbTYPHBIX COPTOB  PACTCHHIA.

Jlabopamopnvie u npakmuyeckue
pabomul:

Okckypcuss  «OCHOBHBIE  METOJBI W
IOOCTIDKEHUSI  CEJIKIIMM  PAcTeHUul |
KUBOTHBIX (Ha CEJCKIIMOHHYIO CTAHIIUIO,
IUIEMEHHYIO bepmy,
COPTOUCTIBITATEIBHBIN  yYaCTOK WIIN

TEITMYHOE XO03SHUCTBO)

[IpuBOAUTH IIPUMEPHI JTOCTUKECHUHN
CEJICKIIUY PACTEHUMN U KUBOTHBIX
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7.3 | buorexHoyorus Kak 1 buorexnonorus KaK oTpacib | PackpelBaTh coxepKaHUE TEPMUHOB H
OTpacilb MPOMU3BOACTBA. ['€HHAasd  HMHXKEHEpUS. | [IOHATUN: OMOTEXHOJIOTHS, KIETOYHAs
IIPOU3BOACTBA Oranbl co3nanusa pekomOuHantHor JIHK | mmxenepus, IreHHas UHXKEHEepUs,

U TPaHCTEHHBIX opraHu3MoB. KilerodHas | KJIIOHMpOBaHHE, TPaHCTEHHBIE
nHKeHepus.  KilerouHele  KyJbTypbl. | OPTaHU3MBI, I'MO (reHeTMyeCKU
MUKpOKIIOHAIBHOE pa3MHOXKEHHE | MOAU(PUIIMPOBAHHbBIE OpPTraHU3MBI).
pacTeHui. Knonuposanue | Xapakrepnu3oBaTh OHOTEXHOJOTHIO Kak
BBICOKOIPOAYKTUBHBIX OTpacib NPOU3BOJICTBA, OCHOBHBIE
CEJIbCKOXO3SIUCTBEHHBIX ~ OpPraHU3MOB. |JOCTH)KE€HHS OWOTEXHOJOTMU B 00J1IacTh
DKOJIOTHYECKHE U ITUUYECKHE TPOOJIEMBI. | IPOMBIIIIEHHOCTH, CEJIbCKOIO XO035HCTBa
I'MO — FEHETUYECKU | U MEIUIUHBL.
MOAU(PUIMPOBAHHBIE OPTaHU3MBI. [lepeuncnaTh M XapakTepU30BaTh
Hemoncmpayuu: OCHOBHBIE METOJBl M JOCTHKEHHUS
Tabauyor u cxemvr: «OOBEKTHI OMOWHKEHEPHH.
ounorexnonorun», «Kierounsle OO6cyxnaTh DKOJIOTUYECKHE 5
KyJIbTYpPBbI U KIIOHUPOBAHHUCY, ATHUYCCKUC ACIICKTbI HCKOTOPBIX
«KoHCcTpynpoBaHue 1 EPEHOC TCHOB, HCCIIe/I0BaHNH B obnactu
XPOMOCOM» OMOTEXHOJIOTHH (KJIOHMpOBaHUS,
VICKYCCTBEHHOTO OILIOZI0TBOPEHMS,
HaIIPaBJICHHOIO M3MEHEHMSI T'€HOMa U
CO3/J]aHUsl TPAHCTEHHBIX OPraHU3MOB)

Htoro yacoB 1o teme 3

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB IIO I[TPOI' PAMME
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11 KJIACC
Haumenosaunue
No KomuuecTBo OCHOBHBIE BUJBI IEATEIILHOCTH
pa3liesioB U TeM [IporpammHoOe cojiepKaHue
/1 4acoB 00yJaronmxcst

y4eOHOTo IpeMeTa

Tema 1. DBoJIONMOHHAA OMOJIOTUA
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11

OBOJIIOIUSA U METOIBI
€€ U3y4eHUs

[Ipennocwuiku BO3HHUKHOBECHHUS
ABOJIIOIIMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Onosorun. BiausHue
SBOJIIOIIMOHHOM TEOpUM  HA Pa3BUTHE
OMOJIOTUHN U JPYTUX HaAYK.
CBuIETEIIHLCTBA BOJIIOINH.
ITaneonTosoruyeckue:

IIOCIACAOBATCIIbHOCTD ITOABJICHUSA BHIOOB

B MAaJCOHTOJIOTUYECKOW  JICTOTHCH,
nepexoaHbie (HOPMBI.
buoreorpaduyeckue: CXOJCTBO u

paznuune dayH u ¢Giaop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA
U pas3audus SMOPHOHOB Pa3HBIX BUIOB
MTO3BOHOYHBIX.
CpaBHUTENBLHO-AaHATOMUYECKHUE:
TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYIUMEHTAapHBIC OPTaHbl, aTABU3MBI.

MosnekynapHO-OMOXUMHYECKHE:
CXOJCTBO MEXaHHU3MOB
HACJICICTBEHHOCTH U OCHOBHBIX

PackpeiBaTh copepkaHue TEPMHHOB U
MOHSATUH:  DBOJIONHUSA, TEPEXOJHBIC
dbopMbI,  (PUIOTCHETHUYECKUE  PSIbI,

BUABI-OHACMHKH, BHUABI-PCIINKTEI,

3aKOH  3apOJIbIIIEBOrO CXOJICTBA,
OMOreHETUUECKUI 3aKOH,
TOMOJIOTHYHBIC n aHAJIOTUYHEIC

OpraHkbI, PYAUMCHTAPHBIC OpraHkbl,
aTaBHU3MBbI.
Hepe‘—II/ICHHTB OCHOBHBIC OTaIlbl PAa3sBUTHSA

ABOJIFOLIUOHHOMN TEOPUHU.

XapakTepru3oBaTh CBUJICTEIHCTBA
HBOJTIOIUU: MaJICOHTOIOTUYECKHE,
ouoreorpaduueckue,
AMOPHUOJIOTUYECKUE,

CPaBHUTEIIbHOAHATOMUYECKHE,
MOJIEKYJISIPHOOHOXUMUYECKHE.
[TpuBOIUTH MpUMEPHI NEPEXOTHBIX POPM
OpraHU3MOB, (DUIIOTEHETUYECKUX PSAIOB.

[TpuBoaUTH GOPMYITHPOBKH 3aKOHOB
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METa0OJMYECKUX MMYTEH Yy BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpavyuu:

llopmpemuwi: K. JIunnen, X. b. Jlamapk,
Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, DO. I'ekkens, @. Miromiep.
Tabnuuyer u  cxemvi:  «Pa3zButne
OpPraHWYeCcKOr0 MHUpa Ha 3emiey,
penbedHbIe  TAONMIBI  «3apOABIIIN

MIO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKC.
Obopyodosanue: ouoreorpaduueckas

KapTa Mupa; KoJuiekius — «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U
pacTeHui»; BJIQKHBIC npernaparhbl
«Pa3Butne Hacexkomoro», «Pa3Butue
JISTYIIIKH

OMOreHETUYECKOTO 1 3apOAbIIICBOIO
CXoAdCTBa
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1.2

Hcropus pa3zsutus
npecTaBiIeHut 00
IBOJFOIIAN

OpomonnoHHas teopus Y. JlapBuHa.

[Mpennoceutkn BO3HUKHOBCHUS
JapBUHM3Ma.  JIBWOKyIIMe — CHIIBI
SBONIOIIMKM  BUAOB 1o  JlapBuHy
(M30BITOYHOE Pa3MHOXKEHHE npu
OTPaHUYEHHOCTH peCypcoB,
HEONpeaeIEHHAS U3MEHYHUBOCTD,
6oprba 3a CYIIIECTBOBAHHUE,

€CTeCTBEHHBIN 0TOOD).

CunrteTnueckas TCOpPHUs S3BOJIIOINHN

PackpbiBaTh cojiepkaHUE TEPMHUHOB U
MOHATUM: CUCTEMAaTHKA, €CTECTBEHHBIN
u HCKYCCTBEHHBIN oTOOP.
XapakTepu3oBaTh OCHOBHBIEC
SBOJIOLIMOHHBIC MCH, KOHICIIUM U
TEOpUM; CPABHUBATH B3IJISJIbI HA BUJ U
sosmonnto K. Jlunnes, JK.b. Jlamapka,
Y. JlapBuHa.

OHGHHB&TB BKJIaJ JIuHHes B Pa3BUTHC
CHCTEMATHUKH U OOBSICHATH IIPUHIUIIBI
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(CTD) u e€ OCHOBHBIE MOJIOKECHHUS.
Jlemoncmpayuu:

llopmpemwi: K. Jlunnen, K. b. Jlamapk,
Y. lapBuH.

Tabauysr u cxemol.: «Ilomymsiimmy,
«Kapta-cxema Mapmipyrta MyTEIIeCTBHUS
Y. JapBuna», «®Dopmbl 00pnObI 32
CYILIECTBOBAHUE, «EcTecTBEeHHBIN
oT0op», «MHoroo0Opa3ue COpPTOB
pacteHui», «MHoroobpa3zue HoOpona
KUBOTHBIX)

OuHapHOMU HOMEHKJIATYPHI.

XapakTepu3oBaTb  COJCpKAHUE U
3HAYEHUE SBOJIOLMOHHON KOHIIEHIUU

K. Bb. Jlamapka.

OHGHI/IB&TI) CCTCCTBCHHO-HAYYHbIC 141
COoIMaJIbHO- OKOHOMMNYCCKHUC
MMpCANOCBIIIKH BO3HHNKHOBCHUA

3BOJIIOUMOHHON Teopun Y. JlapBuHa.
PackpsiBaTh coqiepkaHue 3BOTIOIMOHHON

teopun Y. JlapBuHa; CcpaBHHMBaTh
HEONPEIAECICHHYI0O U OIPEACIEHHYIO
N3MEHYNBOCTb, €CTECTBEHHBIN u

HCKYCCTBEHHBIA 0TOOp, (hOopMBbI OOPHOBI
3a CyIIeCTBOBaHHE.

OnuceIBaTh IOJOKEHUA CUHTETHYECKOU
teopun 3BoNOIMN (CTD) U 00BACHATDH
€€ 3HaueHue 111 OMOJIOTUH
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1.3

Bun: xpurepun n

CTPYKTYpa.
[Torynsmus Kak Kak
3JEMEHTapHast
eIMHUIIA BUA

MuKpO3BOIIFOLIHSL. [Tonynsms KakK

€IMHUIA BUA U DBOJIIOIMU.

Jemoncmpavyuu:

Tabnuyvr u cxemvi: <«llomynsmumny,
«MyTanuronHnas W3MEHUYUBOCTDHY.
Obopyoosanue: MHUKPOCKOTI,

Mukpornpenapar «/Ipozoduna» (Hopma,
MyTaluu (GOpMbI KPBUIBEB M OKPACKHU
Tena), mojenb-antuinkanus «llepekpéct
XPOMOCOM.

PackpbeIBaTh cojiepkaHUE TEPMHUHOB U
MOHSATUH:  MHUKPOIBOJIONHMS,  BUI,
KpUTECPUU BHUIA, apeaj, TOIMyJIsaIus,
reHodoHJ, MyTaluu, KOMOWUHAITUU
TE€HOB.

XapaKTepu30BaTh BUJI KaK OCHOBHYIO
CHUCTEMATHYCCKYIO SUHUITY U IEITOCTHYIO
OMOJIOTHYECKYIO CUCTEMY .

Breinensars kputepuu By

(Mopdotorudyeckuii, PU3NOTOTHUESCKUH,

Jlabopamopuvle u npakmuueckue

pabomul:

JlaGoparopnas pabora Ne 1. «CpaBHeHUE
BHJIOB 1o MOPGOIOTHIECKOMY
KPUTEPHIO)

OMOXUMUYECKUH, FeHETUYCCKUH,
AKOJIOTUYECKUH, reorpaduueckuil) u
MPUMEHATh KPUTEPUM JJIsi OMHUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepu30BaTh MOMYJISIIIUIO KaK
CTPYKTYPHYIO €ITUHUILY BUJIA U IBOIIOLUU.

OnuchiBaTh MOMYJIAIMIO IO OCHOBHBIM
MOKA3aTeJIsIM: COCTaB, CTPYKTypa
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1.4 | IBuxymiue CHUJIBI JBrokymue cuibl (dhakTopsl) sBoMonUU | PackpbiBaTh cojep:kaHue TEPMUHOB U
(371IeMeHTapHbIe BUJOB B INpUpoxe. MyTaIlMOHHBIH |TOHSITHIA KOMOMHATHUBHAS
(bakTOphI) HBOTIOIIUU nporece - KOM6HHATHRHAg | A3MEHIMBOCTD, MyTal[MH, MYTal[HOHHBIH

M3MEHYMBOCTb. [lomysioHHBIE BOJIHBI 1P Ovuecc, MOUYJIAMHORHBIC — BOTHEL,
. Ipei(d TEeHOB, U3OJAIUS, MUTPALUU.
1 Apei( renos. Msonsuus 1 Murpaus. XapaxkTepu3oBaTh DJICMCHTApPHBIC
Hemoncmpayuu: (GaKkTOppl  SBOJIONWH:  MYTAllHOHHBIH
T a6JZMZ4bl u cxemol. <<I[BI/I)KyIIII/Ie CHJIbI rnpolrecc, KOM6I/IHaTI/IBHaH
©):10) 1{018707 W3MEHYHMBOCTbD, TOMYJISIIMOHHBIC BOJHBI,
Apei( TEeHOB, W3OJALMSI, MUTPAIH.
YcTaHaBnMBaTh MPUYUHHOCIIEICTBEHHbBIE
CBA3U MEXITY MEXaHU3MOM u
pE3yNbTaTOM JEHCTBUS JBIKYIIMX CHII

(371eMeHTapHBIX (HAKTOPOB) IBOJIIOLINU
1.5 | EctecTBeHHbIl 0TOOp EcrectBennbiit 0TO0p — Hampasisitonuii| PackpbeiBaTh comepxkaHue TEPMUHOB U

1 ero (hopmsl

(bakTOp PBOJIOIIHH.
DopMBI €CTECTBEHHOTO 0TOOpA.

MOHATHUM: €CTECTBEHHBI OTOOP, OOpKOa
3a CyIleCTBOBaHHUE.
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Jlemoncmpayuu:
Tabnuywl u cxemot: «ECTECTBEHHBIN
ot6op», «bopbOa 3a cynecTBOBaHUE)

OmnuceIBaTh MEXaHU3M TEHCTBUS
€CTECTBEHHOTO 0TOOpA.

Xapaktepru3oBaTh (HOPMBI €CTECTBEHHOTO
oTOopa (IBMXKYIIWN, CTAOUIM3UPYIOIINH,
TU3PYNTHBHBIN) U CPAaBHUBATH X MEKIY
cO00Ii1.

XapakrtepuzoBatb  00pbOy 3a
CYIIECTBOBAaHHE W CpPaBHUBATH €&
BUJIbI (MEXBUJIOBasi, BHYTPHUBHUIOBAs,
0oprba C HEOJIaronpus THHIMUA
(dakTOpamMu BHEITHEH Cpeibl)
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1.6

Pesynbprarsl
ABOJTIOIIHH:
MPHUCTIOCOOTICHHOCTh
OpPTaHHU3MOB U
BH1000pa30BaHUe

[IpucnocoOaeHHOCTh OpraHU3MOB
KaK pe3ysbTar 3BoOJoLMU. [Ipumepsl
MIPUCTIOCOOJICHUI Y OpTaHU3MOB.
Apomoph 036l 1 HAHOATATITAITIH.

Bun u BuooOpazopanue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BUJ1000pa3oBaHus: reorpaduueckoe,
HKOJIOTHYECKOE.

Hemoncmpavyuu:

Tabauywl u cxemvi:
«IIpucnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bu000pa3oBaHUE,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

Obopyodosanue: KOJICKIUS
«IIpumepsl 3aIUTHBIX
MIPUCTIOCOOJICHHUH Y KUBOTHBIX),

PackpeiBaTh copep:kaHHE€ TEPMHHOB U
TTOHSITHIA: MIPUCIIOCOOICHHOCTD,
MOKPOBUTEIHCTBEHHAS u
peIoCTeperaroIas OKpacka,
MaCKHpPOBKa, BUJ1I000pa30BaHueE.
OnuceiBaTh MEXaHHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHU I y OpTraHU3MOB.
BEISBIATE 10 M300paKEHUSAM, Ha KUBBIX
U (PMKCUPOBAHHBIX Mpenaparax npuMepbl

MPUCTIOCOOIEHHOCTH pacTeHui u
’KMBOTHBIX K YCJIOBHSIM CpeJibl OOUTaHus,
JIOKa3bIBaTh OTHOCHUTEIHHYIO
1€J1eCO00pPa3HOCTh IPUCTIOCOOTICHUH.

XapaxkTepu3oBaTh CIIOCOObI U MEXAHU3MBbI
BUJ1I000pa30BaHuUS; OMUCHIBATH u
CpaBHHUBATh OCHOBHBIE

KOJUTCKITHSI HACEKOMBIX C Pa3IMYHBIMU
TUIIAMU OKpacku; HaOOp IUIOJIOB H
CEMSIH.

Jlabopamopnuvle u npakmuueckue
pabomul:

JlaGoparopHas pabora Ne 2. «Onucanue
IIPUCTIOCOOJICHHOCTH OpTaHW3Ma H ee

(hOpMBI DKOJIOTUYECKOTO U
reorpau4eckoro BUI000pa3oBaHus

79



®denepanbHas padoyas nporpamma | buomnorus. 10—11 kmaccer (6a30BbIi ypOBEHB)

OTHOCHUTCIIBHOT'O XapaKTcpa»

1.7

Hamnpasnenus u nyTtu
MaKpO3BOJIIOIIUN

MaxkposBoJtronus.

@opMbI IBOJIIONUM:  (hUTIETUYECKAS,
JTMBEpPreHTHAsI, KOHBEPTEeHTHas,
napauiesibHasl. Heob6patumocts
sBoonnu. I[IpoucxoxeHue oT
HECIEINATN3UPOBAHHBIX TPEAKOB.
[Iporpeccupyromas cnenuain3amusi.
AnanTvuBHas paavanus.
Jemoncmpavyuu:

Ilopmpemuwi: A. H. CeBepiios.
Tabnauyvt u cxemvi: «ApomMopdo3bi»,
«Mmuoananramuny, «OO01mas
JereHepanusD).

Obopyoosanue: wmonenb «OCHOBHBIE
HAIPaBJICHUS DBOJIIOIUNY; OOBEMHAs
monenb «CTpoeHHe TOJOBHOTO MO3ra
MTO3BOHOYHBIX)

PackpbiBaTh coniepkaHue TEPMHUHOB U
MOHSATUI: MaKpOIBOIIOIHSA, (PHITOTEHE3,
OMOJIOTUYECKUI TIpOrpecc U perpecc,
apomopdo3, wuaHoamanTanus, ooOImas
JeTeHepaIys, aJanTUBHAS pagrarius.
Xapaktepu3oBaTh (POPMBI IBOJFOIIHH.
BoisBisats apomopdo3sl u
WIM0AIANITAllUN Y PACTCHUN U KUBOTHBIX.
CpaBHHBaTh OMOJIOTMYECKUI MPOTPEcC U
OouoJsiornyeckuit perpecc, apomophos,
HIN0AIANITAIIAIO W OOIIYIO JIETCHEPAIIHIO.

BbISBIATE B3aMMOCBA3U MEXAY MYyTIMU
U HaIpaBJICHUAMU  DBOJIOLUU y
PacTEHUN U JKUBOTHBIX
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HToro yacoB 1o teme 9

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emJie
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2.1

Uctopus xu3Hu Ha
3emMiie 1 METOABI €€
W3YUYCHHUS.
I'unotessl
IIPOUCXOKICHUS
»KU3HHU Ha 3eMiie

JloHayuHble  TPEACTABICHUSA 0
3apOXKACHUA YKU3HU. Hayunsie
TUIIOTE3bl BOBHUKHOBEHHMS KM3HM Ha
3emiie: aOMOTeHe3 U MaHCTIEPMUs.
XUMHUYECKAs SBOJIFOLIUA.

AOWOreHHBI CHUHTE3 OpPraHMYECKUX
BEILIECTB u3 HEOPTaHUYECKHUX.
DKCIEPUMEHTAIBHOE TOATBEPKICHUE
XAMHUYECKOU IBOJIIOLIHH.

Hauvanbuple  3Tambel  OMOJOTHYECKOM
sposonnu.  ['mmoresa PHK-  wmwmpa.
dopmupoBaHUEe MEMOPAHHBIX CTPYKTYP
u BO3HUKHOBEHHUE MPOTOKJIETKH.
[lepBrie KJIETKM U UX DSBOJIOLMUS.
@opMUpOBaHHWE  OCHOBHBIX  TPyMI
YKUBBIX OPraHU3MOB.

Jemoncmpavuu:

Ilopmpemur:

®. Penm, JI. Ilactep, C. Munnep,

A. W. Onapum, I'. FOpu.

Tabnuywvl u cxemol: «BO3HUKHOBEHHUE
CoJHEYHOM CHCTEMBIY,

«Pa3BuTHE OPraHUYECKOro MUpPay,
«PactutenbHas kietkay, «2KuBoTHas

PackpbeIBaTh cojaepkaHWEe TEPMHUHOB M
MOHATUM:  KpealuoHW3M, aOHOreHes,
BHUTAJIU3M, TIaHCIICPMUSI, O0MoI11093,
KoallepBaThl, MPOOHOHTHI, CHMOHOTEHE3.

XapakTepu3oBaTb METOJAbl  U3YUYCHUS

HCTOPHUYICCKOI'O IIpo1mjaIoro 3emiu.
Hepe‘-II/ICJ'ISITB OCHOBHBIC OTallbl
XUMHYECKOM )51 OMOJIOTUYECKOM
OBOJIFOIIHH.

W3narate conepx’aHue TMIIOTE3 U TEOPHId
BO3HMKHOBEHHUS  JKM3HM Ha  3emile
(kpearnoHmu3Ma, CaMONPOU3BOJIBHOTO
3apOKICHUS (CTIOHTaHHOTO),
nancriepmuu, runore3sl  PHK-mupa).
OnuceiBaTth 3kcniepuMenTsl C. Musiepa
u I'. FOpu no nomyyeHnto opraHUYeCKuX
BCIIECTB W3 HEOPTaHWYECKUX TYTEM
a0MOTeHHOTO CHTE3a
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KJICTKa,
KJIETKa

«IIpokapuornueckas
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2.2

OCHOBHBIE 3TaIbl
HBOJIIOLINU
OpPTaHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
KU3HU TI0 DpaM 1
nepuoaam

Pas3Butne u3HM Ha 3emiie 110 3paM U
nepuojam. Karapxeit. Apxeiickas u
MpOTEpO30MCcKas 3pkl. [laneo3onckas
3pa u e€ nepuoibl: KEMOPUNCKUH,
OPJIOBUKCKHUH, CUITypPUNCKHUH,
JNEBOHCKUI, KAMEHHOYTOJIbHBIN,
MIEPMCKUU.

Me3so30¥icKas 3pa ¥ €€ NEPUOIBL:
TPUACOBBIN, FOPCKUM, MEJIOBOM.
Kanno3zorickas apa u €€ nepuost:
MMajJe€0r€HOBBIN, HEOTCHOBBIH,
AHTPOIIOT€HOBBIN.

XapakTepucTuKa KiuMara u
reoJIOTHYECKUX IporeccoB. OCHOBHBIE
ATaIlbl YBOJIOLNH PACTUTEIBHOTO U
AKUBOTHOTO MUpa. ApoMopdO3bI Yy
pacteHuil v )kuBOTHBIX. [losiBIICHME,
pacuBeT U BBIMUPaHUE TPy KUBBIX

OpPTaHU3MOB.

Jemoncmpavyuu:

Tabnuyer u  cxemvi:  «Pa3BuTHE
OPTaHUYECKOTO MHpay,
reOXPOHOJIOTHYECKast TabIIHnIa;
KoJuleKius  «DopMbl  COXPaHHOCTH

HCKOIIa€MBbIX JXUBOTHBIX U paCTeHHﬁ)).

PackpeiBaTh conep:xaHue TEPMUHOB U
MOHATHI: 30H, 3pa, NEPUO/I,
apoMop$o3bl, UINOAAANTAIIMH. 3HATh
ITOCJIEA0BATEIBHOCTD YOHOB:
KaTapxeu, apxeu, MpoTepo30iu,
(dhaHepo30ii; 3p: apxenckas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKasl, KAMHO30MCKasl; IEPUOIOB:
KeMOPHUNCKUI, OPIOBUKCKU,
CHJIYPHUMCKHUI, T€BOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUI, MEIIOBO,
[TAJIEOTEHOBBIN U HEOTCHOBBIM,
AHTPOITOTE€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHUS
B Pa3BUTHHM OPTAaHMYECKOTO0 MHUpa IO
3paM U IepUoaaM reoIorn4ecKou
MCTOPUH; TAIbl Pa3BUTHUSA
PACTUTENILHOTO U )KUBOTHOTO MHUpA.
Boiaenuts riaaBHbie apoMop(o3bl
pacTeHuil 1 )KMBOTHBIX. CpaBHUBATh
MeXx1y coOol mpeacTaBuTeNnen
CUCTEMATUYECKUX TPYNI OPTaHU3MOB,
BBISIBJISITH YEPTHI YCIOKHEHUS U
MPUCTIOCOOJIEHHOCTH K YCIIOBUSM
KU3HU
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Jlabopamopnuie u npakmuueckue
paoomur.
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[Ipaktrnueckas padora Ne 1. «3yuenue
UCKOITAEMBIX OCTaTKOB pAacTEHUH U
KUBOTHBIX B KOJJIEKIIUAX).

DKCKypcHUsl «IBOJIOLHUSL OPTAHUYECKOTO
MHpa Ha 3emie» (B
€CTECTBEHHOHAYYHbIN WIH
KpaeBeTUECKUI My3ei)

2.3

CoBpeMeHHas
cucrema

OpPraHu4cCKOro Mupa

Cucrema OpraHu4cCKOro Mwupa Kak

oTpaxkeHne  3Bomonuu.  OCHOBHBIE
CHUCTEMAaTUYECKHE TPYNIIbI OPraHU3MOB.
Hemoncmpavyuu:

Tabruyvr  u  cxemwl:  «CoBpeMeHHas
CUCTEMA OPraHUYECKOTO MUPa»

PackpbelBaTh coaepxaHHe€ TEPMUHOB U
MOHATUI: CUCTEMATHKA, UCKYCCTBEHHAs U
€CTECTBEHHas Kiaccu(ukauus, OuHapHas
HOMEHKJIATypa, HIPUHLINII
UEPapXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpraHUYeCKOTO MUpa
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2.4

DBOJIIOLHS YETIOBEKA
(anTpOMOreHe3)

DBOJIIOLMSA  YEIOBEKAa. AHTPOIOJIOTHS
KaK Hayka. PazButue npeacTaBieHud o
MIPOUCXOXKJICHUN 4YeloBeKa. MeTobl
U3y4deHHs aHTponoreHesa. CxoacTea u
pasinyuus 4eJIOBEKA U KUBOTHBIX.
CucreMaTnuecKoe NOJIOKEHNUE YETTOBEKa.
Jemoncmpayuu:

llopmpemeui: Y. Napsun. Tabauywl u
cxemvl: «CpaBHEHNE

AHATOMHUYECKUX YEPT CTPOECHUS
YeJIOBEKa U YeIIOBEKOOOPa3HBIX
00€e3bsHY.

Obopyoosanue: CIICTIKH WIn
U300paKeHHsI KAMCHHBIX OPYIHi

PackpbiBaTh coaepx’aHHE TEPMUHOB H
TIOHSITUI: aHTPOIMOJIOTHS, AHTPOTIOTEHE3,
JeloBeK pasyMmHbiii  (HOmMo sapiens),
MPAMOXOXKJICHUE, BTOpAasl CUTHAIbHAA
cHCTEeMa.

ITepeuncasaTh 3aj1aud AHTPOTIOJIOTUH,
ATaIlbl CTAHOBJICHUS M Pa3BUTHS
MPEJICTABICHUIN O MPOUCXOKICHUN
YyeJI0BeKa.

N3naratb  OCHOBHBIE  TOJIOKEHUS
teopun Y. JlapBuHaA, KpUTHUYECKHU
OIICHUMBATh HEHAYYHYIO HH(POpPMAIUIO
O TMPOUCXOXKJICHUU YEIIOBEKAa. 3HATh
CHUCTEMATUYECKOE TMOJIOKEHUE

NepBOOBITHOTO YeJIOBEKAa: KaMHHUYOIEPHI,
pyouia, ckpebiia

Buga HOMO sapiens, mepeuuciarh ero

MOP(OJIOTr0-aHATOMHUYECKUE TMPU3HAKU

pa3HOro ypoBHs (THUII, KJacC, OTPST H

ap.).

VcraHaBiaMBaTh 4YePTHl  CXOACTBA H
pa3nuuuMii  YeaoBeKa M YKHMBOTHBIX.
OOBSACHATHP M OICHMBATh 3HAYECHHE

Hay4HBbIX 3HAaHUU O IMPOHUCXOKICHNHN
YCJIIOBCKA AJI IMOHMMAHHA MCCTAa U POJIN
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YeJI0BEeKa B IIPUPOJIC
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2.5

JIBUMKyIIME CUIIBI

(paxTopsr)
aHTPOTIOTeHE3a

JIBroky1me CUJIBI (dakTophI)
aHTPOTIOTEHE3A. Hacnencrennas
U3MEHUYHUBOCTb M €CTECTBEHHBIH OTOOP.
OO01iecTBEHHBIH oOpa3 KU3HH,
U3TOTOBIICHUE opyauii TpyJa,
MBIIILJIEHUE, peub. Jemoncmpayuu:
Tabauyvr  u  cxemvi:  «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHMSI YEJIOBEKa
u 4YeJI0BEKOOOPa3HbIX 00€3bsIHY,
«OCHOBHBIE M€CTa MaICOHTOJIOIMUECKUX
HAXOJ0K PEIKOB COBPEMEHHOTO
YeJIOBEKay.

OO0opyoBaHue: MYJISKA
«IIpoucxoxaeHue YeJioBeKa

(MaJIeOHTOJIOTUYECKHE HAXOIKH )»

PackpbIBaTh coaepaHue TEPMHUHOB U
NOHATHI:  (DAKTOpPBI  aHTPOTNOTeHE3a,
IPYNIIOBOE  COTPYIHUYECTBO, pEUb,
opyauitHas NesITETbHOCTD,
OJIMMOP(U3M.

XapaKkTepu30BaTh JIBHKYIIIUC CHIIBI
(dakTophr) AHTPOIIOTEHE3a:
OMOJIOTUYECKHME W COIMaJIbHEIE,
CpaBHUBATh UX MEXITY COOOM
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2.6

OCHOBHBIC craaun
SBOJIIOIIMH YCJIOBCKA

OCHOBHBIC CTaJUH U BETBHU DBOJIIOIMU
YEJIOBEKA: aBCTPAIIONUTEKH, UYenoBek
yMenbid, YenoBek IPSIMOXOIALINH,
UenoBek HeaHaepTanbCKuii, YermoBek

pa3yMHBI ~ COBPEMEHHOTO  THIIA.
Haxonku  HMCKOMaeMbIX  OCTaHKOB,
BpeMsi  CYyIIECTBOBaHUS,  0OJacCTh

pacnpocTpaHeHusi, 00bEM TOJIOBHOTO
MO3Ta, 00pa3 KU3HU, OPYIUsL.
Jemoncmpayuu:

Tabnuyvr u cxemol: «OCHOBHBIE MecCTa
MAJICOHTOJIOTMYECKUX HaXOJIOK MPEIKOB
COBPEMEHHOTO YeJI0BEKAY,

«IpeBHeimue JIFOJTNY, «JlpeBHue
moan», «IlepBble COBPEMEHHBIE JIFOIN.

OO6opyoBaHue: MyJISKA

«IIpoucxoxaenue dyenoBeka» (OHOCTHI
aBCTPAJIONIUTEKA, MUTEKAaHTPOIIA,
HeaH IepTalblla, KPOMAHbOHIIA); CICTKU
WIH W300paXeHHs] KaMEHHBIX OpYyAHid
epBOOBITHOTO YyeJoBeKa:
KaMHHUYOMIEphl, pyOuia, ckpedia

PackpbiBaTh copepkaHHe TEPMHUHOB U
MOHATHM:  aBCTPAJIONMUTEK, YEJIOBEK
YMEJbIA, YEIOBEK MNPAMOXOISAIINH,
HEaHJepTaJel, KPOMaHBbOHET],
HEOJIMTHYECKast PEBOJTIOLIUS,
MePBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CPAaBHUBATH MEKIY
co0Oil OCHOBHBIE CTaJUU 3BOJIOLUU
YeJI0BEKA: XPOHOJOTMYECKUN BO3pacT,
apean pPacIpOCTpaAHEHUS, 00BEM
rOJOBHOTO MO3ra, o0pa3 JKW3HM U
opyaus Tpyaa
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2.7 |YenoBeueckue pacbl 1 Yenoseueckne  pacel.  OcHOBHBIE | PackpeiBaTh cofep:kaHHe TEPMHUHOB H
" IIPUPOIHBIE 0oJbIIINe pachl: €BpONICOUHAS | [IOHSITHM: packsl, pacoreHes,
aZanTayy 4eJ0BeKa (eBpasuiickasi), HETpO- aBCTPAJIIOM/IHAS | COLMAJIAPBUHU3M, pacusm,
(3KBaToOpHANIbHASA ), MOHIOJIONJHAsA | MeTUcauMs.  XapakTepu3oBaTb WU
(a3maTcKo-aMepHKaHCKas). CpPaBHUBATH IIPEICTABUTENICH
YEJI0BEYECKHX pac,
Yeptsl MIPUCIIOCOOJIEHHOCTH | paCKpbIBATh MPUYMHBI W MEXaHU3MBbI
IIPEACTABUTEIIEH YEIIOBEYECKUX pac K |pacoreHesa, IEpeUYuciIaTb U IPUBOIUTH
YCIOBUSIM CYIIECTBOBaHUSA. EIUHCTBO | MmpuMephl MPUCIIOCOOJEHHOCTH YeIOBEKa
YeJI0BEYECKUX pac. Kputuka |k YCIIOBHSIM Cpelbl, IIPUMEPBI
COLMAJILHOTO TapBUHU3Ma U PacU3Ma. MPUCIIOCOOUTENBHOTO 3HAYEHUSI PACOBBIX
Hemoncmpayuu: IIPU3HAKOB.
Tabauysl u cxemol: «Yenopeueckue Jlokas3plBaTh €IUHCTBO Buzaa HoOmMo
pace» sapiens, Hay4YHYI0 HECOCTOSTCIHLHOCTD
PacoOBBIX TEOPUH, HIEH COLMAIBHOTO
JApBUHU3MA U pacu3Ma
Hrtoro yacos 1o teme 9

Tema 3. Opranusmsl 4 OKpy:KawInas cpeaa
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3.1 | Dxosorus Kak Hayka DKoJIOrus Kak HaykKa. 3a/1aud U pas3aenbl | PackpbeiBath conepkaHue TEPMUHOB M
JKOJIOTUH. TTOHSITUI: JKOJIOT 4, MIOJIEBBIC
MeToabl 5KOJIOTMYECKUX UCCIIEIOBAHUN. | HAOIIOACHUS, AKCIIEPUMEHTHI,
DKOJIOTUYECKOE MHPOBO33PEHUE | MOHUTOPUHI  OKPY’KAIOLIEH  Cpenbl,
COBPEMEHHOTO YeJI0BEKa. | MOACIUPOBAHMUE, DKOJIOTHYECKOE
Jemoncmpayuu: MHPOBO33PEHHUE.
Ilopmpemwi: A. T'ym6onbar, K. IlepeuncnsaTh 3amadyd  SKOJOTHH, €€
®. Pyunbe, J. [ekkenb. pasfensl U CBSA3U C JPYTMMU HAyKaMHU.
Tabauyvr u cxemwvr: xapta «llpupoaHbie XapaKTepH30BaTE . MCTOAEL
30HBI 3eMIIIY» AKOJIOTUYECKUX HCCIIEI0BAHUMN

3.2 | Cpenpl obuTaHus u Cpensl oOuTaHusi Opranu3MoB: BojJHas, | PackpbIBaTh cojepkaHrue TEPMUHOB

HKOJIOTUYECKUE
(akTopbl

Ha3CMHO-BO3AylIHAA, IIOYBCHHAA,

BHYTpH- OpraHU3MCHHAs.
Dkosiornueckue GakTophl.

Kinaccudukanus 2K010ru4eckux

U TOHATUM:  cpena  oOWTaHus,
DKOJIOTHYECKHUE (bakTophl,
OMOJIOTUYECKUIA ONTUMYM,

OrpaHUYMBAIOIIUN (JIMNMUTHPYIOLIUH )
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(dbakTOpOB: AOMOTHYECKUE, OMOTUUECKHE U
aHTPOTIOTCHHBIEC.

JleiicTBHE SKOIOTHUECKUX (PaKTOPOB

Ha OpTaHu3MEL. /lemoncmpayuu:

Tabauywl u cxemwvr: «Cpenbl OOUTaHUS
OpPTaHU3MOBY

bhaxTop.
XapakTepu3oBaTh yCIIOBUS cpen
oOuTaHus OpPTraHU3MOB;

KIIACCU(PUITUPOBATh U XapaKTEpU30BaTh
DKOJIOTHYECKHE (PaKTOPHI: aOMOTHYECKHE,
OMOTHYECKHEC " aHTPOTIOTCHHBIEC.
OnuceiBaTh  JEHUCTBUE  JKOJOTHUYECKHUX
(haxTopoB Ha OpraHU3MBI.
XapakTepuzoBaTh OCOOEHHOCTH
CTPOCHUS u KU3HEICATCIIEHOCTH
pacTeHUN W SKUBOTHBIX pa3HBIX Cpell
obuTaHus
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3.3

AOUOTHYECKHE
(dakTopsI

AOuoTrnyeckue (baKTOpHI: CBET,

TeMIIepaTypa, BJIQXKHOCTb.
dotonepuoauszm.IIpucrnocodieHus
OpraHu3MOB K JCHCTBHIO aOMOTHUYECKUX
daktopoB. buonornueckue puTMBbI.
Jlemoncmpayuu:

Tabauywvl u cxemwvr: «DoTONEPUOTUZIM.
Jlabopamopnsie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHUN U3 pa3HbIX MECT OOUTAHUS.
Jlabopatopnasi pabota Ne 4. «Bnusinue
CBETa Ha POCT U DPA3BUTHE YEPEHKOB
KOJIeyca

PackpriBath conep:kaHue TEPMUHOB U
MOHSTHI: a0MOTHYECKHE (PAKTOPHI,
dboToneprnoan3M, OUOJTOTUYECKUE PUTMBI.

AHanu3nupoBaTh neiicTBre CBeETa,
TEMIIEPATYPbI, BIAXHOCTH HAa OPTaHU3MBbI
u PUBOJIUTh IPUMEPBI
MPUCTIOCOOJIEHHOCTH OpraHU3MOB.
[IpoBoauTh OGHOJOrHUECKHE HAOIIOICHUS
1 0pOpPMIISITh PE3ybTAThl MPOBEAEHHBIX
HaOII0ICHUIM
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3.4

buotnueckune
(dakTopsI

buotnueckue (haKTOPHI. Bubt
OMOTHYECKHUX B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIITHIIECTBO, CAMOHO3
ero opwmel. [Tapazutusm, Koomepanus,
MyTyaJIu3M, KOMMEHCAIIN3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHCanu3M, HEUTpAIU3M. 3HAYCHHE
OMOTHUYECKUX

B3aMMOJCUCTBUNA JUIl CYIIECTBOBAHUS

OpraHu3MOB B IIPUPOJIHBIX COOOIIECTBAX.
Jemoncmpayuu:
Tabnuywvr u cxemol.: «lluieBsie e

PackpbiBaTh coaepKaHHe TEPMHUHOB
U TIOHATUH: OMOTHYECKHE (PaKTOPHI,
XHUITHAYECTBO, HapazuTH3M,

KOHKYpPEHLUs, MyTyalu3M, CHUMOHO3,

KOMMEHCAIIN3M, HaXJICOHUYECTBO,
KBapTUPAHCTBO, aMEHCaJIU3M,
HEUTPAJIU3M.

Xapaxkrepus3oBaThb OMOTUYECKHE

(haxkTopbl U BUJBI B3aWUMOOTHOIIECHUN
MEXAY OpraHu3sMamu; IPUBOAUTH

MIPUMEPBI B3aHMHOM
MPUCTIIOCOOJIEHHOCTH OpraHU3MOB.
CpaBHUBaTh MEXAy COOOM BHIBI
OMOTHYECKUX B3aMMOJICUCTBUI
OpTaHU3MOB
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3.5 | Dkosoruueckue 1 DKOJIOTHUECKHE XapaKTEPUCTUKH | PacKphIBaTh COIEpKAHHE TEPMUHOB U
XapaKTCpUCTUKH BUJA nonyiasiqud. OCHOBHBIE TOKAa3aTed | MOHSATUW: MOMYJSUS, YUCICHHOCTb,
1 IOy JIATHH TIOINYJISILUK: YHUCIIEHHOCTh, IJIOTHOCTh, | INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTB,
POKIAEMOCTh, CMEPTHOCTh, IIPUPOCT, | IIPUPOCT, MHUTPAILHS, JIMHAMUKA
murpanusi. JMHAMUKA YUCJIEHHOCTH | YUCJIEHHOCTH HOITYJISIHH.
THOIYJIALMHU U €& PEryJIaius. XapakTepHu30BaTh OCHOBHBIE MTOKA3aTEININ
Jlemoncmpayuu: ¥ DKOJIOTUYECKYIO CTPYKTYPY HOIYJISIHH;
Tabmuyor u  cxemwi:  «llomymsmy, | OTACHIBATE MEXAHU3MBI PEry LM
«3aKOHOMEPHOCTH pOCTa YUCIeHHocTH | ACTCHHOCTH HOMYJIAINN
NoNyJsilud ~ UHPY30pUH-TY(HETBKI.
Jlabopamopusie u  npakmuueckue
pabomul:
ITpakTuueckas pabora Ne 2. «ITogcuér
TUJIOTHOCTH TIOMYJISAIMIA Pa3HBIX BUIOB
pacTeHui»
HToro 4yacoB 1o teMe 5

Tema 4. Coo0111€CcTBA M DKOJOTHMYECKHE CHCTEMBI
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4.1 | CooOmrectBa Coo0611ecTBO OpraHu3MoB — OuoIeHo3. | PackpbiBaTh cojiep)kaHUe TEPMHHOB U
OpraHusMOB CtpykTypbl OuWorle HO3a: BHUIOBas, |IMOHATUH: OHMOLIEHO3, JKOCUCTEMA,
IPOCTPAHCTBEHHAS, Tpoduueckas | OMOIreOLEeHO3, BU/JIbI-IOMUHAHTHI,
(mumieBas ). Buabl-moMUHAHTHI. AKOJIOTHYECKas HUIIIA.
Cssi3u B OuornieHose. lemoncmpayuu: XapaKTepu3oBaTh OMOLECHO3
Tabnuyvr u cxemolr: «lIuiieBbIe IEIHY, (coob1ecTBo), €ro BHUJIOBYIO,
«bHOLIEHO3: COCTaB U CTPYKTYpay». MPOCTPAHCTBECHHYIO H TPOQHICCKYIO
Obopyoosanue: MOICIb-aNTUTUKALIAS CTPYKTYPBI.
«Tunnuneie OMOLEHO3b1Y; repOapuit OOBACHATH pOJIb KOMIIOHEHTOB
«PacturtenbHbIe COOOIIECTBAY; OWolleHO3a B TOJJEPKAHUHM  €Tr0
KOJIIEKIUST «BUOLIEHO3 CTPYKTYpbl M  CYLIECTBOBaHUSA  Ha
onpenenéHHon tepputopur. OOBICHATH
OMOJIOTUYECKUM CMBICT SIPYCHOCTU U
JIMCTOBOM MO3auKH. CpaBHuBaTh
KOMITOHEHTHI OMOIIEHO30B, UX BHJIOBYIO,
MPOCTPAHCTBEHHYI0 U TPO(UUECKYIO
CTPYKTYPBI, CBSI3U MEXKJTy OpraHu3MaMHt
4.2 | DKOCUCTEMBI u DKOJIOTUYECKUE CUCTEMBI (PKOCHUCTEeMBI). | PacKkpbiBaTh cojiep:kaHUE TEPMHUHOB U

3aKOHOMCPHOCTH HX

CYILI€CTBOBAHMSI

IToHsTHE 00 DKOCHUCTEME U
OHOTEeOIIEHO3E.
OYHKITMOHATHHBIE KOMITOHEHTHI

MOHATUM: DKOCHCTEMa, OHOre€OlEHO3,
MPOAYLEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
TpouuecKkre ypOBHH, MTUIIICBAs
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9KOCHUCTCMBI: IIPOAYLCHTBI, KOHCYMCHTBI,

PEIYLEHTHI.

KpyroBopoT BemecTs 1 NOTOK SHEPTUU B
KOCHUCTEME.

Tpoduueckue (uIIEeBHIC) YPOBHHU
3KocucCTeMbI. [IuleBbIe 1IENH U CETH.
OCHOBHBI€ MMOKA3aTEN SKOCUCTEMBI:
Ouomacca, poayKIUs. DKOJIOTHUSCKUE
MUPAMUJIbL: IPOAYKIIMU, YUCIICHHOCTH,
o6nomMaccel. CBOMCTBa DKOCUCTEM:
YCTOWYUBOCTb, CAMOPETYJISIIIUSA,
pa3BUTHE.

Cykueccus.

Jemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnou, B.

H. Cyxaués.

Tabauyvt u cxemwi: «IIpupoiHbIe

coobmecTBay, «llenu muTaHusay,
«OKOJIOTHYECKasi TUPAMHUIAY)

LENb U CETh, DKOJOTUYECKUE MUPAMUIBI,
O6romacca, MpoIyKIusl, CYyKIIECCHS.
XapakTepu30BaTh CBONCTBA SKOCUCTEMBI
(e€ crtoCOOHOCTD K JUTUTEIILHOMY
CaMOIIO/A/IeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIM KPyTOBOPOT BEILIECTB,
HEO0OXOUMOCTb ITOTOKA SHEPTHUH).
CpaBHHBaTh TACTOMIIIHEIC U ICTPUTHBIC
MUIIEBbIE IETH, TPOPUUECKHE YPOBHU
HKOCUCTEMBI.

Paznmmuate mupamMuasl POy KINAH,
MApaMUIbl YUCICHHOCTH U TTUPAMHUIBI
OMOMAacCHhl.

CocCTaByATh 1IENHU U CETH TMTUTAHUS.
IlepeuncnaTh CBOMCTBA SKOCUCTEM:
YCTOWYHBOCTD, CAMOPETYJISALINS, PA3BUTHE
(cykueccust).

OnuceIBaTh MEXaHU3M TOIICPKAHUS
paBHOBECHSI B 9KOCUCTEMAX.

XapakTepru30BaTh CYKIICCCUH, BBISIBIISATH
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM
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4.3

IIpuponnsie
DKOCHUCTEMBI

[IpupoiHBIE 3KOCUCTEMBI.
DOKocHCTeMBl pEK U 03€p.
DKocucTeEMa XBOMHOTO HWIIU
LIMPOKOJIMCTBEHHOTO JIeCa.

PackpbIBaTh cojiep:kaHue TEPMUHOB U
HOHSITHIA: BOJIHBIE YKOCHUCTEMBI,
OuoreoreHo3bl, (UTOIIIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.

Jemoncmpayuu:
Tabnuuvt u cxemwvl: «IKOCUCTEMA
IIUPOKOJIUCTBEHHOTO jaeca,

«IJKOCHCTeMa XBOMHOIO Jecay,
«buoreHo3 Bogoéma.

Obopyodosanue: TepOapU U KOJJICKIIUU
pPacTEHUN U )KUBOTHBIX, MPUHALJICKAIHAX
K pa3HbIM SKOJOTUUYECKUM Tpynrnam
OJHOTO BHUJA

[IpuBOANTHL NPUMEPHI PUPOIHBIX
DKOCHCTEM CBOEH MECTHOCTH.
CpaBHHBaTh HA3€MHBIE U BOJIHBIE
HKOCHCTEMBI; OPTaHU3MBbl, 00pa3yrolue
pa3Hble TpO(PUUECKUE YPOBHU
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4.4 | AuTponioreHHbIE AHTpONIOreHHbIE IKOCUCTEMBI. PackpriBaTh copepkaHue TEPMUHOB U
9KOCHCTEMBI ATPO3KOCUCTEMBI. MIOHATUI: AHTPOIIOT€HHAsL DKOCUCTEMA,
VYpboskocucremsl. buonoruueckoe u arposkocucTema, ypoo3kocucTema,
XO3sIIICTBEHHOE 3HAYCHHE OuopazHoobpasue.
arpodKOCHCTEM M YPOOIKOCHCTEM. XapakTepus3oBaTh arpo3KOCUCTEMBI U
buopasznoobpasue kak paxtop ypOO3KOCUCTEMBI, 0OCOOEHHOCTH MX
ycToHYnBOCTH dKOocucTeM. CoxpaHeHHe | CYIIECTBOBaHUS.
OMOJIOrMYECcKOro pa3HooOpasus Ha [TpuBOIUTH MpUMEPHI AHTPOTIOT€HHBIX
3emiie. /lemoncmpayuu: HKOCHCTEM CBOEH MECTHOCTH, OTMCHIBATH
Tabnuyer u  cxemwvl: «ATpolLEHO3». | UX BH/IOBOM COCTaB U CTPYKTYPY.
O6opydosanue: xomwtekuus «Bpemurenn  CPABHUBATE COCTAB U CTPYKTYPY
BAXKHEHUIIINX CEIbCKOXO3IMCTBEHHBIX | TPHUPOJHBIX SKOCUCTCM 1 arpOIKOCUCTCM,
KyJIBTYp» arpodKOCUCTEM B YPOOIKOCHUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpbiBaTh coaepkaHre TEPMUHOB U
rjao0ansHas I'panunel, cOCTaB U CTPYKTypa MOHATHI: Onocdepa, )KHUBOE BEIIECTBO,

IKOCHUCTEMA 3EMJIIU

ouochepsl. JKuBoe BEIIecTBO U €T
¢ynkunu. OcobeHHocTr 6rnocdepsl Kak

JTMHAMUYECKOE PaBHOBECHE.
OuenuBath BkJaa B. M. Bepuaackoro
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rJ100aIbHOM SKOCUCTEMBI.
JluHamuueckoe paBHOBecHEe U OOpaTHas

CBsI3b B OMocdepe.
Jemoncmpavyuu:

Iopmpemuwi: B. . BepHaackui.
Tabauywvl u cxemwvr: «OOIWAs CTPYKTypa
ounocdepr», «PacmpocTpaHeHue KU3HU B
ouocheper», «O30HOBBIN PKpaH
ounocdepbn»

B CO3/1aHue y4eHus o Ouocdepe.
XapakTepus3oBaTh cOCTaB OMOChepsl,
(GyHKIIUH )KUBOTO BemiecTBa 6uocdepsl u
ompenenaTh (Ha KapTe) o0JIacTh ero
HAMOOJIBIIIETO PACTIPOCTPAHCHHSI.
[TpuBOIUTH MPUMEPHI MPOSBICHUS
(yHKLHMIA )KUBOTO BellecTBa Ouochepsl,
OMOreOXMMHUYECKOH 1eATEIbHOCTH
YeJI0BeKa.

[lepeuncnarb ocoOeHHOCTH OHoCc(epbl
KaK rj100a1bHON 3KOCUCTEMBI 3eMIIU

4.6

3aKOHOMEpPHOCTH
CYLLIECTBOBAHMUS
ounocdepnl

KpyroBopoTs! BemiecT u
OMOTeOXUMHUYECKHE IIUKIIbI 3JIEMEHTOB
(yraepopa, a3ota).

3oHanbHOCTh OMocdepsl. OCHOBHBIE
OuoMbI cymu. /Jemoncmpayuu:
Tabauysr u cxemwvr. «KpyroBopor

yriepoaa B ouochepe», «KpyroBopot
a30Ta B IPUPOIEH

PackppIBaTh copepkaHue TEPMUHOB H
MOHSTUH: 1IEJTOCTHOCTH Orochepsl,
KpYTrOBOPOT BEILECTB,
OMOTreOXNMHUYECKHE IIUKIIBI DJIEMEHTOB,
30HaJILHOCTH OHOC(hEphl, OUOMBI.
OnuceiBaTh KPYTrOBOPOT BEIIECTB,
OMOTreOXUMHUYECKHE MKl a30Ta |
yriepoza B 6uocdepe.

OOBICHAT, TPUUYHUHY 30HATBHOCTH
ouochepsl. [Tepeuncnsarh u
XapaKTepHU30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMIIH
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4.7

YesroBeuecTBO B
ouochepe 3emn

YenoseuecTtBO B Onochepe 3emuin.
AHTPOTIOTEHHBIE HM3MCHCHHUS B
ouocdepe. I'modbanbHbIC

PaCKpI)IBaTL COACPKAHUC TCPMHUHOB H
MMOHSTHH: AHTPOIIOICHHBIC M3MCHCHMA,
AKOJIOTUYECKUU KpHu3uc, r100aJbHBIC

HKOJIOTMYECKUE TTPOOIEMBI.
Jemoncmpavyuu:

Tabauywl u cxemwr: «IlpumepHbie
AHTPOIIOI€HHBIC BO3JICHCTBHS HA
npupony», « Baxxnenme HCTOYHUKHU
3arpsA3HEHMS BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeHIIasK
cocrasJsitolas onocgepsn», «DakTopbl
Jerpagannu nouBy, «llapHuKoBbIit

s ek, «PakTophl paIOAKTUBHOTO
3arpsisHeHus ouochepn»; Kpacnas
kHura P®, n300pakeHus OXpaHsIeMbIX
BUJIOB PACTEHHUI U KUBOTHBIX

pOOJIEMBI.
Xapaktepr3zoBaTh OHMOC(hHEpHYIO POITH

YeJI0BEKa.
[IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
M3MEHEeHU B Onocdepe.

OueHuBaTh MOCIEICTBUS 3arPA3HECHUS
BO3/IyIIIHOM, BOJTHOM CPEbl, U3MECHEHHUS
KJINMaTa, COKpaIleHus OnopasHooOpasusl.
®opMyJIMpOBaTh COOCTBEHHYIO MO3UIIUIO
M0 OTHOIICHHID K TIJ00AJbHBIM U
PETHOHAIbHBIM 9KOJIOTHYECKUM
mpobiieMaM, apryMEHTHPOBATH  CBOIO
TOYKY 3pEHUS.

Ha3zpiBaTh nmpr4MHbI MOSIBIICHUS
MIPUPOJOOXPAHHON ITUKHU, PACKPHIBATH
3HA4YC€HUE Mporpecca JIst

MPEOI0IEHUS IKOJTOTUYECKOTO

Kpu3uca
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4.8 | CocyuiecTBOBaHUE 1 CocymiecTBoBaHUE IPUPOBI U PackpeiBaTh conep:kaHue TEPMUHOB U
MIPUPOJIBI U yenoBeyecTBa. CoxpaHeHUe TTOHSATHIA: palHoOHAIIBHOE
YEJI0BEYECTBA O61opa3zHO00pa3us Kak OCHOBA IPUPOJIOIIONIE30BAHUE, YyCTOMUYUBOE

YCTOIZQHBOCTH 6I/IOC(1)CpI>I. OcHoBa pa3BUTHE, KOOBOJIOLYSL.
PallMOHAIBHOTO yIIPaBICHHA XapakTepu3oBaTh PalMOHAIBHOE
HPUPOTHBIMUA PECYPCAMK U MX HCMOJIb30BaHUE NPUPOIHBIX PECYPCOB;
UCHONIb30BaHKE. JJOCTUKEHUS OMOIIOTUH | ocHOBHBIE MOJI0KEHHS KOHIEIIIUH

Y OXpaHa OPUpPOLEIL. YCTOMYUBOTO PA3BUTHS
Jemoncmpavuu:

Tabauywl u cxemwi: «buochepa u

YEeJI0BEK»

Ntoro vacoB 1o teme 9

Pe3epBHOE Bpems 2

OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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