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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY IS
OTpeNieNICHUs] TOAX0A0B K (OPMHUPOBAHUIO COJIEpKAHUS Y4eOHOro Ipeamera
«buosorusa» cocraBWIM: KOHIENTyanbHbie TmonoxkeHus DPIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJIEH, COJEpKaHWs, pPE3yJbTaTOB OOYy4YEeHHS U
TpeOOBaHUIA K YPOBHIO TTOATOTOBKHU BBIITYCKHHUKOB, TTOJIOKEHUS 00 OOIUX MENIX 1
MPUHITUIIAX, XapPaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPETHETO
obmero oOpa3oBanuss B Poccuiickoit @Dexeparuu, a TakKe IOJOXKEHUS O
cnenudurke 6uonoruu, €€ 3HaYCHUM B MO3HAHUU KUBOM MPUPOJIBI U 00ECTIeYeHUN
CYIIIECTBOBAHMSI YeJIOBeUECKOro ooOrmiecTBa. COriiacHO Ha3BAaHHBIM TOJIOKCHUSM,
OTIpeIeICHBl OCHOBHBIC (DYHKITUH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu JaéT TpENCTaBICHHE O UEsIX, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS H Pa3BUTHUS OOYYarONIUXCS CpeACTBAMU
yaeOHOoro mipenmera «buomorms», ompemenser 00sS3aTeabHOE PEAMETHOE
colep)kaHUe, €ro CTPYKTYpY, paclpeaeiieHne 1o pa3jaelaM ¢ TeMaM,
PEKOMEHAYEMYIO TOCIIEeIOBATEIbHOCTh U3YUYCHHUS YU4eOHOIro MaTepuaga ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKU OOpa30BaTEIHLHOTO
mporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaronuxcsl.

B nmnporpaMmvMe mo OuHONIOrMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JTUYHOCTHBIM, METANpPEIMETHbIM UM MPEIMETHBIM pe3yJibTaTaM
o0yyeHus B (HOPMHpPOBAHMHM OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIbHOU
NEeATENHbHOCTH/YIEOHBIX JEHCTBUN OOYYaIOMIMXCS TIO0 OCBOCHHIO COJCPKAHUS
OMOJIOTUMYECKOro 00pa30BAHMSL.

B nporpamme no 6uonorun (10-11 kmaccel, 6a30BbIli ypOBEHB) peaiM30BaH
MPUHITMIT TPEEMCTBEHHOCTH B M3yYCHMHM Ouojoruu, Ojarojgaps 4yeMy B HeH
MPOCMATPUBACTCS HANPABICHHOCTh HA pa3BUTHE 3HAHWHA, CBSA3AaHHBIX C
GbopMHUpPOBAaHUEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHIECKOTO MBIIIJICHUS, MMPEJACTaBICHUN O 3T0POBOM
o0Opasze KU3HM W OCpPEKHBIM OTHOIICHHEM K OKPYXKaloIled MPUPOIHOU cpele.
[ToaToMy Hapsay ¢ M3ydeHHeM OOIIeOHMOIOTHUeCKUX TEOpUi, a TakyKe 3HAHUU O
CTPOSHUH JKHMBBIX CUCTEM PA3HOT'O PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH YIEJICHO BHUMaHUE HMCIIOJIb30BAHHIO
MOJIYYEHHBIX 3HAHUN B TTOBCETHEBHOM JKU3HU JJIA PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM dYHCIe: MPO(UIAKTUKU HACIEJACTBEHHBIX 3a00JE€BAaHUI YETIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHHUS, 000CHOBaHUS HKOJOTUYECKHU
IIEIeCO00pa3HOr0 TOBEACHUS B OKPYXKAIOIICH NPUPOTHON cpene, aHaim3a
BIIMSIHUSL XO3SUCTBEHHON JEATEIBLHOCTH YEIOBEKa HAa COCTOSHHE MPUPOAHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K MPUKIIATHON HATIPABICHHOCTH
yaeOHoro mpeaMera «buonorus» MpoaUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS



YCIIOBUU JJI PEIISHUs] OJHOM M3 aKTyallbHbIX 3a/1ay MIKOJbHOI0 OMOJIOTHYECKOro
oOpa3oBaHus, KoOTOpas Tpeanojaraer (QopMupoBaHHE Yy  OO0yYaroIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K U3MEHEHHUSIM JIUHAMUYHO Ppa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpelHero o0mero oOpa3oBaHUS 3aHMMAET BAXKHOE
mecto. OHa oOecrieunBaer (QopMUpOBaHUE y OOYYAIOIIMXCA MPEICTABICHUNA O
HAyYHOW KapTHUHE MHpA, paclIupsieT ¥ 000OIIaeT 3HAHUS O XKUBOW Ipupoje, eé
OTJIMYUTENIbHBIX IPU3HAKaX — YPOBHEBOW OPraHM3aldd M HBOJIIOLUHU, CO3JAET
YCIOBHSI  JJi: TO3HAHUS  3aKOHOB  JKMBOW  MpUPOIbI, (OPMHPOBAHUSA
(GyHKIIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO W 0Oe3omacHoro obpasa
KU3HH, SKOJIOTUYECKOT0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

bonbuioe 3HaueHre OMONOrUsl UMEET TaKXKe I PELICHUs] BOCIUTATENbHBIX U
pa3BUBAIOLIMX  3aJa4y  CpeIHero  oOmero  oOpa3oBaHMs,  COLUMAIM3ALUU
oOyuaromuxcs. M3ydenue 6uonmoruu odecrieunBaeT yciaoBus st popMUpOBaHUS
UHTEIUIEKTYaIbHBIX, KOMMYHHMKAIIMOHHBIX U  HH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYyJIbTYpbl, CIIOCOOCTBYET HHTErpaldy OHOJIOTMYECKUX 3HAHUNA C
MIPEACTABICHUSIMHU U3 JAPYTUX YYEOHBIX NPEIMETOB, B YACTHOCTH, (PUZUKHU, XUMUU
u reorpadun. Ha3zBaHHble TONOXKEHHS O MpeAHA3HAYECHUU Y4yeOHOro mpeaMera
«buonorus» cocraBWIM OCHOBY [UIsl ONpPEENIeHHs IOAXOI0B K OTOOpy u
CTPYKTYPUPOBAHHIO €ro COAEp)KaHHsA, MPEICTABIEHHOr0 B IpOorpaMMme I0
OMOJIOTUH.

Ot60p coxepkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHI KYyJIbTypOCOOOpPA3HOTO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOyYaroluecs: TOMKHBl OCBOUTH 3HAHHMS W YMEHUS, 3HAUMMBIEC MJis
dbopmupoBaHus 0OIIEH KyJIbTYphbl, ONpPEACNSIONIME aJeKBaTHOE TOBEACHUE
YesioBeKa B OKpYXarollled MPUPOAHON cpesie, BOCTpeOOBaHHbIE B MOBCEIHEBHOU
KU3HU U NpaKTHUECKOM aestenbHOocTU. Oco0oe MecTo B 3TOM cucTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTHI CO/IEPKAHMSI, KOTOPbIE CIy>KaT OCHOBOH Ui (OPMUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa H
HEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'YMaHHM3allUU
OMOJIOrMYecKOro o0Opa3oBaHMUI.

CTpyKTypUpOBaHUE COJAEpX)aHUSA Y4YEOHOro MaTepuaja B HPOrpaMMme IO
OMOJIOTUH OCYIIECTBICHO C YYETOM NPHOPUTETHOrO 3HAYEHUS 3HAHUU OO0
OTJIMYUTENIbHBIX OCOOCHHOCTSX >KMBOUM MPUPOBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIEAYIOIIUE COAEpKaTelbHble TUHUM: «buonorus kak Hayka. MeTonbl
HAay4YHOro no3HaHus», «Kierka kak Ouonorumueckas cucremayn, «OpraHu3Mm Kak



Ouosnornyeckas cucremMa», «CucreMa M MHOT00Opa3ue OPraHUYECKOrO0 MHUPAY,
«IBOJIOMS KUBOU MPUPOABI», « IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH .

ey usyuenus yueOHoro mnpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAOIIMMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHATBLHOU
OpraHW3allid JKUBBIX CHCTEM pA3HOTO paHTa MW MNPUOOpPETEeHHUE YMEHUH
UCIIOJI30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JEHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIONINX 3a]1a4:

OCBOCHHE OOYYAIONTUMHCS CHUCTEMBbl 3HAHUM O OWUOJOTHUYECKUX TEOpHSX,
YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBuiIaxX, CIyKaIluX OCHOBOM
Uit OPMUPOBAHUSI TIPENICTABIICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOT'O MO3HAHWS, CTPOSHUN, MHOTOOOPa3ui U OCOOCHHOCTSX KHBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTaHHU3aIlUH, BBIIAOIINXCS OTKPBHITHIX U COBPEMEHHBIX
UCCJIEIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIUXCS IMO3HABATENbHBIX, WHTEIUICKTYaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHANIM3a JAHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIOB, WIAEH M TIOIXOJOB K M3YYCHHIO JKUBBIX CHUCTEM
pPa3HOro YpOBHSI OpraHU3alliu;

CTAaHOBJICHHE Yy oOOydJarommxcss oOOIel KyJabTypbl, (YHKIIHMOHAILHOMN
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH W OLICHUBATH SIBJICHHUS OKPYKAIOIIETO
MUpa JKMBOW TPUPOABI HAa OCHOBAHWM 3HAHWW W OIBITA, IMOJIYYEHHBIX IPHU
U3y4eHUU OUOJIOTHH;

dbopMupoBaHue y O0Oy4YalOmMUXCS YMEHHUNW WILIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHWM B TPAKTHUYECKOW JESTEIHHOCTH YEIOBEKAa, pPa3BUTHUHU
COBPEMCHHBIX MEIMIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTU B BO3MOXKHOCTH ITO3HAHHUS YEIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOUMOCTH OEPEIKHOT'0 OTHOIIIEHUS K HEH, COOTIOICHHS dTHISCKHUX
HOPM TIPU TIPOBEICHUN OMOJIOTHYECKUX UCCIICIOBAHU;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIIIEHUS YPOBHS
AKOJIOTUUECKOHN KYIbTYPHI, Il (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHUS;

IPUMEHEHHE TTPHOOPETEHHBIX 3HAHUK U YMEHHM B TIOBCEIHEBHOM KU3HH JIJIS
OIICHKU TTOCJIC/ICTBHI CBOCH ACSITEIIHHOCTH 110 OTHOIIEHUIO K OKPYKAIOIIEH cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIOACHHE Mep MNPO(UIAKTUKU
3a00J1eBaHUI.

B cucreme cpennero oOmiero oobpasoanusi yaeOHbIi npenmer «buomorusy,
M3yJaeMbIii Ha 0230BOM YPOBHE, SBJISIETCS 00S3aTEIbHBIM yU€OHBIM TPEIMETOM.



JInst uzyuenusi OMoI0TvM Ha 0A30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHuUs
orBoauTcs 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Henemnto), B 11 kiacce — 34
yaca (1 gac B Hezen).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosorusi kKak Hayka.

buonorus xkak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (pusocodueit, ITUKOM, SCTETUKON U MPaBOM.
Ponp Ouonoruum B (HOpMUPOBAHWHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMUECKUX HaYK.

MeTobl TO3HAHUS KUBOUW IPUPOJIBI (HAOIIOICHHE, IKCTIEPUMEHT, ONKMCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUpOBaHME, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHncTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuuel u cxeMbl: «MeTobl MO3HAHUS )KUBOU MTPUPOIIBI».

JlabopaTopHble U NpaKTUHYeCKHe PadoThI:

[Ipaktnueckas padora Ne 1. «cnonp30BaHME pa3IMYHBIX METOAOB IpHU
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUA.

JXKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHU OpPraHU3AIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHW3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKH ), Onoc(epHBIi.

JdemoHncTpanuu:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHHU OpraHU3alUU
KUBOU MIPUPOIBD».

O6opynoBanue: mojaenb mojiekyibl JIHK.

Tema 3. XumMuuecKkuii COCTaB M CTPOEHHE KJICTKH.

XUMUYECKAN COCTAB KJIETKU. XHUMHYECKUE DSIJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpPO3JEMEHTHI. Bosla 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMK BOABI M MHUHEpPAIbHBIX BelleCTB B KieTke. lloanepxaHue
OCMOTHYECKOro OasaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3zameHnumbie 1 3aMEHUMbIE aMUHOKHUCJIOTHl. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOM MOJeKynbl (TepBUYHAS, BTOPUYHAs, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHMHYECKHE CBOWcTBa OenkoB. buosioruueckue
(yHKIMU OEJIKOB.



®depmeHTHl — Ouosiormdyeckue karanuzatopbl. CrpoeHue ¢epMeHra:
aKTUBHBIA IeHTp, cyOcTpaTHas crneuuduuHocts. KodepmenTsl. BuraMuHBIL
OTanuus PepMEHTOB OT HEOPTAHMYECKUX KAaTaTU3aTOPOB.

VYrneBogel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KcHpr003a),
nucaxapuabl  (caxapos3a, JakTo3a) M ToJMcaxapulibl (Kpaxmaj, TJIMKOTEH,
1etoo3a). buonornueckue GyHKIMH YTIIEBOJIOB.

Jlunuael:  Tpurnunepuasl, Qochomunuabl, crepouabl. ['mapoduibHO-
runpodobubie cBoicTBa. buomornmueckue ¢Qynkumm gunupoB. CpaBHEHHE
YIJI€BO/IOB, OEIKOB U JIMITHJIOB KAK UCTOYHHUKOB SHEPIUHU.

Hykneunosesie xucnorsl: JHK u PHK. Hykneornast — MOHOMEpHI
HyKJIenHOBbIX KHCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne n pynkmun PHK.
Buner PHK. AT®: ctpoenne u pyHKIIH.

[utonorus — Hayka o kierke. Knerounas reopust — npuMep B3aMMOAEHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIIETKH.

Knerka kak menoctHas >xuBas cucrema. OOmme NpU3HAKH —KIIETOK:
3aMKHyTas HapyxHasi memOpana, monekynsl JIHK kak reHermueckuii ammapar,
CUCTEMa CUHTE3a Oelnka.

Tunbel KJIETOK: »yKapHOTHYeCKass W mpokapuoruyeckas. OcoOeHHOCTH
CTpOeHHUsl TpokapuoTuyeckon kieTku. Kierounas crenka Oaxrtepuii. CTpoeHue
YKapUOTHYECKON KiIeTKH. OCHOBHBIC OTJIMYMS PACTUTEIHLHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIMKC, UX
¢dbynkiuu. [1nazmatuueckas memOpana, e€ cBorictBa v pyHkiuu. [{utomnasma u eé
opranousibl. OnmHomemOpanHble opraHownbl kinerku: OIIC, ammapart I'ombmxwy,
a30coMBbl.  [IonyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHAPHUU, IUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM u macTua. Bunel mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM WEHTpP, LEHTPUOIH, PECHUYKHU,
KryTUKU. QyHKIMHA OPraHOUI0B KIIETKU. BKilroueHus.

SAnpo — perynsaropHslil HeHTp kieTku. CTpoeHue sanapa: sjuepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpers: A. JleBenryk, P. I'yk, T. IlIBann, M. lllnelinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yunkuunc, P. @pankiun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKMX DJIEMEHTOB B HEKHUBOM
npupozae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE.

Tabmuter u cxemsl: «llepuogmueckass TabiaMIa XUMHUYECKUX DIIEMEHTOB,
«CTpoeHne MoJIeKyJibl BOJIb», «brocunTes 0enka», «CTpoeHrne MOJIEKYJIbI OelKay,
«Ctpoenue pepmenrtay, «Hyknennonsie kucnorsl. [JHK», «CtpoeHue Monexybl



AT®y», «CtpoeHne 2yKapuOTHYECKON KIETKM», «CTpOEHUE KUBOTHOU KIIETKHU»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHe MPOKAPUOTUYECKON KIETKNY,
«CTpoeHue siipa KIETKNn», «YTIeBOIAb, «JIunuab.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyIOBaHWE MJII IPOBEACHHMS
HaOJIIOJICHUM, HW3MEpPEHUI, SKCIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
AKUBOTHBIX U OAKTEPHUATbHBIX KIETOK.

JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

Jlaboparopuass pabora Ne 1. «M3yueHue KaTaTUTUIECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl UM KaTala3bl)y.

JlaGoparopHass pabora No 2. «M3ydyeHue CTpOEHHS KJIETOK paCTEHUH,
KUBOTHBIX U OAKTEpHil MOJ] MUKPOCKONOM HAa TOTOBBIX MHUKpOIMpENaparax M HX
OIHUCAHUE.

Tema 4. ’Ku3He1eATeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTaboIu3M. AcCUMWIALMS (TUTAaCTUYECKUT OOMEH) U
TUCCUMWISIUS (PHEPreTUYecKnii OOMEH) — JIB€ CTOPOHBI EIMHOI0 IIpoliecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W JHEPTrUM B TOHHUMAaHUU
MeTabonu3ma.

Tunbel oOMeHa BelecTB: aBTOTpodHBIN U rerepoTpodHsbiil. Poib ¢pepmeHTOB
B OOMEHE BEIIIECTB U MPEBPAIICHIN YHEPTUH B KIIETKE.

®orocunTte3. CseroBas u TeMHOBas ¢a3bl (GoTocuHTe3a. Peakiun
dbotocunTeza. DPdekTuBHOCTL hoTOCUHTE3a. 3HaUCHUE (HOTOCHUHTE3A IJIsl KU3HU
Ha 3emyie. Biusinue ycnoBuil cpenbl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
AKKyMYJIUPOBAaHHE DSHEPrUU B KIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buabl. KHCIOpOAHOE OKHCIIEHWE, WIH KIETOYHOE
JIbIXaHHE. OKHUCIUTENbHOE dhochopunupoBaHue. D} bheKTUBHOCTD
AHEPreTUYecKoro oOMeHa.

Peakuun wmatpuyHoro cuHrte3a. [‘eHernueckas wuHpopmanus u JIHK.
Peanuzammsi reHeTudeckoil mHpoOpManuu B KIETKE. | €HETHYECKH KOJ W €ro
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHTe3 PHK. TpaHncnsauusa — Guocunres
Oenka. Ortanbl TpaHcasuuu. KonmupoBanwe amuHOkuciIOT. Ponbs pubocom B
OuocuHTe3€e OenKa.

Hexknerounsie ¢popMbl ku3HN — BUpYCHL. VicTopust oTkpeiTus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMST W JKM3HEHHOTO IIMKJIa BHPYCOB.
Bakrepuodaru. bonesnu pacTeHuid, KUBOTHBIX M YEJIOBEKA, BBHI3HIBAEMBIC
Bupycamu. Bupyc nmmyHnonedunuta yenopeka (BUY) — Bo3oyaurens CIIM/]a.



OOpaTHass ~ TpaHCKpHUIILMS, peBepTaza W  uWHTerpasza. lIpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIEBaAHUIA.

JdeMoHCcTpanuu:

IToptpersr: H. K. Konbuos, /I. . UBanosckun, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nutanus», «Metadboauzmy», «MUTOXOHIPUSY,
«IHepreTudeckuii ooMmen», «Xiopormiacty, «Porocuntesy, «Ctpoenune JHK»,
«CTpoeHue U PyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckut Kom,
«Bupycer», «bakrepuodarn», «Ctpoenune u xu3HeHHbIH nukin Bupyca CITN/a,
0akrepuodara, «Pemnukanusa JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Ttpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHne KIETKU», MoAelb cTpykTypbl JTHK.

Tema 5. Pa3MHoOKeHNEe M MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipormeccrl, mpotekaronue B uHTepdaze. Perukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMTUIOnaHBIM W TAIUIOMJHBIM ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJBI.
[{uTonornueckue OCHOBBI PAa3sMHOXKEHUS W HWHIMBUIYaJbHOTO  Pa3BUTHS
OpPTraHu3MOB.

Henenue kierku — Muto3. Craauu muto3a. IIpouecchl, MpOUCXOAIINE Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJTOrn4ecKuii CMBICI MUTO3A.

[Iporpammupyemasi ruOENb KJIETKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U nonoBoe. Bunpbl 6ecrnonoro
Pa3MHOXXEHUS: JEJIECHUE HaJBOE, IIOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE [T CEIICKIIUU.

[TonoBoe pa3sMHOMXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum meiiosza. IIporecchl, nmpoucxopsiiue Ha CTagusix Menosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buomormyeckuii CMbICI U
3Ha4YeHUE MeHo3a.

'amerorenes — mporecc oOpa3oBaHUs TIOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrnepMaTo30u[, SHMIEKJIeTKa) — CHEePMaTOreHe3 M OBOICHES.
OCOOCHHOCTH CTPOCHHS SHIEKJIETOK U crepMaTo30ouaoB. OmuiogoTBOpeHUe.
[Taprenorenes.

NunuBunyanbHoe pa3Butue (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(oMOpuorenes). ITanbl YMOPHUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOsneHue, ractpyisuus, opranoreHes. [loctamOproHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHANILHOTO Pa3BUTHUS: MPAMOE, HENpAMoe (JIUYMHOYHOE). BnusiHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DOpMbI pPa3MHOKEHUS OPraHU3MOBY», «/[BolHOE
OIUIOJOTBOPEHUE Yy [IBETKOBBIX pACTEHUN», «BereraTuBHOE pa3MHOXKEHUE
pactenuit», «Jlemenue xkinerku Oaktepuiiy, «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounei mukiy, «Pemnmukanus JTHK», «Mutosy,
«Menosz», «lIpsmoe u HenpsamMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKONUTAIONIUX U
yenoBeka», «OCHOBHBIE CTAIMM OHTOI'€HE3A.

O6opynoBaHue: MUKPOCKOTII, MUKpOIpenapaThbl «CnepMaTo30M/ 16l
MJICKOITUTAIOLIETO», «SIHIIEKIIeTKa MIIEKONUTAmEro», «Kapuokunes B KieTkax
KOpEIlKa JIyKa», MAarHUTHAas MOJEb-alIUIMKausa «J/leneHue KIeTKu», MOJIEIb
JIHK, monens meTtada3HOil XpOMOCOMBI.

JlabopaTopHble U NpaKTUHYeCKHe PadoThI:

Jlabopatopnass pabora Ne 3. «HaOmiomeHne muTO3a B KIETKAaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHasi pabora Ne 4. «M3yueHue CTPOCHMs TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieiICTBEHHOCTh M H3MEHYUBOCTH OPraHNU3MOB.

[Ipeamer u 3amaun reneTuku. Mictopust pa3BuTHs T€HETUKU. PO UTOIOTUN
¥ SMOpHOJIOTMM B CTAHOBIICHMM T'€HETUKHU. BKiam poccHilCKUX M 3apyOemHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToabpl TEHETHKH (TUOPHIO0IOTHYECKUH,
LUTOT€HETUYECKUHN, MOJEKYIsIpHO-TeHEeTuYeCKuil). (OCHOBHBIE T€HETHUYECKHUE
noHaTus. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPHU3HAKOB, YCTAHOBIECHHbIE . MeHaenem.
MonoruOpuHOe CKpeIIMBaHUE. 3aKOH eIuHOo00pa3us THOPHUIOB IIEPBOTO
nokoneHus. IlpaBuino JOMUHUpOBaHUSA. 3aKOH pacUICIUICHUS MPU3HAKOB.
I'unioresa yucrorel ramer. [1oJHOE U HEMOIHOE IOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HacIeAOBaHUS
npu3HakoB.  lluToreHernmueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanusupymouiee ckpemmuBanue. Mcrnonp30BaHne aHATM3UPYIOIIETO CKPEIUBAHUS
JUISL OTIPEJIETICHUSI TEHOTHUIIa 0COOU.

CuemnienHoe HacnenoBaHue nmnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEOBAaHHIO I'eHOB. HapylmeHnue cuemieHus reHoB B pe3ysbTare
KPOCCUHIOBEpa.

XPpOMOCOMHasi TEOPHS HACIIEICTBEHHOCTU. | eHETUUECKUE KapThI.



I'enetuka nosa. XpOMOCOMHOE ONpeAeNeHue mnona. AyrocOMbl U IOJOBBIE
XpOMOCOMBI. ['OMoraMeTrHole M TreTeporameTHble opraHu3Mmbl. HacnegoBaHue
MPU3HAKOB, CUEIICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBCHHAS.
Ponp  cpempl B HEHAcHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOJIU(PUKALMOHHON N3MEHUYUBOCTU. BapHualimoHHbIN psigl U BapUallMOHHAsS KPUBAs.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M KauyeCTBEHHBbIE MPU3HAKU M HX
HopMa peaknuu. CBolicTBa MOAU(MHUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TreHOTUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHUYMBOCTh. Melio3 U TOJIOBOM TMpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalimoHHasi u3MeH4UnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTanuii. MyTareHHbIe (GaKTOPBHI.
3aKOH F'OMOJIOTMYECKHX PAIAOB B HacleACTBEHHOM n3menunsoctu H. . BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKU
YyeJI0BeKa: reHeaIOTMYSCKUM, OJTM3HEI[OBBIN, IINTOT€HETUYSCKUM, OMOXMMHUUECKHUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpemeHnHOE ONpENIETICHAE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MI[P-ananu3a. HacnencrBenHble 3a0oieBaHUsl 4YeNOBEKAa: TeHHbIE OOJIE3HHU,
00JIE3HN C HaCJIEJCTBEHHOW MPEApacooKeHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnyeckue u reHepatuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIAMBI
310pOBOr0 00pa3a >KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUEHUS T'€HETHYECKHUX
0ose3Hel. MenuKo-reHeTUYECKOe KOHCYIbTUPOBAHHE. 3HAUYECHHUE MEIUIIMHCKON
TCHETHKH B MPEIOTBPAICHUH U JICUCHUU T€HETUYECKUX 3a00JI€BaHUI YEIOBEKa.

JdemoHncTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumper  w cxeMmbl:  «MOHOTHOPHIHOE  CKpeIIMBAaHWE M €r0
LIUTOT€HETUYECKAs] OCHOBAa», «3aKOH pacCIIEIUIEHUs] U €ro LMUTOrE€HEeTHYeCcKas
OCHOBa»,  «3aKOH  YHCTOThl  Tamer», «J{urubpuaHoe  CKpeluBaHHEY,
«utronornyeckue - OCHOBbI  AUTHOPUAHOIO  CKpelIMBaHUs»,  «Meio3y,
«B3anMonencTBue aJUIENIbHBIX TE€HOB», «l'€HeTHYecKue KapThl PACTEHUM,
KUBOTHBIX U 4eJlOBEeKa», «l'eHeTuka mosay, «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CLUEIUIEHHOIO ¢ TmonoMm», «KapuOoTHnbl 4YenoBeKa W IKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MonudukannoHHas W3MEHUMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHUYHUBOCTH.

O6opynoBanue: Mopaenu-anmuiMKauud «MOHOTHOPUAHOE CKpEILIMBaHUE,
«Henonnoe nomunupoBanue», «JluruOpunHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl WU MHKpornpenapar «/Ipo3zodpuna» (Hopma, myrauuu
(OopMBI KpBUIBEB U OKPACKH Tena), repdapuil «I'opox moceBHOMN.

JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

JlabopatopHasi pabora No 5. «M3ydyeHue pe3yapbTaTOB MOHOTHMOPHUAHOTO H
JUTHOPUAHOTO CKPEIMBAHUS Y APO30(HIIBI HA TOTOBBIX MUKPOIpPENapaTaxy.

JIabopaTtopHas pabora Ne 6. «3yueHne MonuUKalMOHHON U3MEHUNBOCTH,
NOCTPOEHUE BaPUALMOHHOIO PsJia U BAPUALMOHHON KPUBOI.

JIaGopaTtopHast pabora Ne 7. «AHanu3 myTanuii y apo30(uiasl Ha TOTOBBIX
MUKpOnpenaparax.

IIpaktuueckas pabora Ne 2. «CocTaBleHHE M aHaIW3 POAOCIOBHBIX
YeJI0BEKa.

Tema 7. Ceniekuust opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKIACHUE CENEKUUHU U JTOMECTHKALHS.
VYuyenne H. WM. BaBunoBa 0 uUeHTpax TMNPOUCXOXKACHUS U MHOrooOpaszus
KYJBTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHHUsS AOMAIIHUX XUBOTHBIX. CopT,
opo/ia, LITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMH. MacCoBbIM U MHAUBUAYAIbHBIA OTOOPHI B
CENIEKIIMM PACTEHUHM M KUBOTHBIX. OIIEHKAa JKCTEpbepa. bIM3KOPOICTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YWUCTHIX JIMHUH.
I'ereposuc, wnu ruOpunHas cwia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
OtnanénHas rtuOpuauzauusa U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes U
MIOJIyYEHHE TOJMIUIONJ0B. JIOCTHKEHHMS CENEeKUUU pAacCTeHUM, JXUBOTHBIX U
MUKPOOPTIaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3ganusi pexkomOuHantHOW JIHK wu TpaHcrenHsix opranusmoB. Kierounas
uHxeHepusa. Kiierounsle KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue M dTUdeckue  mpoodinembl. MO  —  reHeTH4ecKu
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersl: H. W. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiet u cxembl: kKapTa «lleHTpbI MPOUCXOXKIECHHUS W MHOTO0Opasws
KYJbTYPHBIX pacTeHuin», «Ilopoapl JoMalHUX KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzamnusy», «Padotel akagemuka M. ©. NBanoBay,
«[lomummonausy, «OOBEKTBH OnoTexHONMorum», «KiaeTouyHble KyJIbTYphl U
KJIOHUpOBaHKE», «KOHCTpyHpoOBaHUE U EPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH IOJI0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpaKTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJABl M JOCTHIXKCHHSI CEJIEKIIMM PAcTECHUH WU
KUBOTHBIX (Ha CEJIEKLIUOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEbHBIM  yY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1aDOpaTOPUIO
arpOyHHMBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. IBosronMOHHAasE OHOJIOTH .

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
TeOopUsl U €€ MecTo B OMOJIOrMH. BiusiHME 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBuzerenscTBa »BoNMONUU. [lameoHTOIOrMYECKHe: MOCIIE0BATENbHOCTD
NOSIBJICHUSI BUJOB B MaJE€OHTOJOTMYECKOM JIETONUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaguueckue: cxoncTso U paznuune hayH U (Gpaop MaTEpUKOB U OCTPOBOB.

OMOpHUONIOrMYeCKHe: CXOACTBA M pa3iuuus 3MOPHOHOB pa3HbIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKUE: T'OMOJIOTMYHBIE, AHAJOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXAaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IYyTeH y Bcex
OpraHU3MOB.

OpomtounonHas Tteopus Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHHMS
JapBUHU3MA. J[BMOKyIIME CHIIBI 3BOJMIOLNMU BHIOB 1o JlapBuHY (HM30BITOYHOE
pa3MHOKEHUE IMPU OIPaHUYEHHOCTH PECYPCOB, HEONPEACIEHHAs W3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosonus. [lomynsinus kak eaAnHUIA BUAA U 3BOJIOLNH.

JBrwxkymue cuibl ((pakTopbl) IBOJIOLKMUA BUJOB B mpupoae. MyTanMoHHbIN
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTbH. [lomynsilimOHHbIE BOJHBI U Jpeid
reHoB. M3omanus 1 Murpanusi.

EcrecTBeHHBII 0TOOp — HampaBisIIOIIMK  (QakTop 3BOMOLUH. DOpPMBI
€CTECTBEHHOI'0 0TOOpAa.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bostonuu. IIpumepsl
MIPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(03bl U UAHOAAANTALUY.

Bun wu BumooOpazoBanue. Kputepun  Buma. OcHOBHblIE  (OpPMBI
BUJ1I000pa3oBaHus: reorpaduueckoe, IKOJIOrHIECKOE.

MaxkposBontoniust.  PopMbl  3BOTIOLUMU:  (UIETUYECKas, JAUBEPreHTHAs,
KOHBEpreHTHasl, napajuienbHas. HeoGpaTtuMocTs 3BOMIOIHH.

[IpoucxoxieHHEe OT HeCleUHaTU3UpOBaHHbIX MpenakoB. IIporpeccupyronias
cnenuanu3anusa. AJaTUBHAS paguanusl.

JdeMoHCcTpanuu:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, D. I'ekkenb, . Mrouiep, A. H. Ceepiios.

Tabnuiel 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emie», «3apoabIln
MO3BOHOYHBIX  KHBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  OOpbObI 32
CyllecTBOBaHHE», «EcTecTBEHHBI 0TOOP», «MHOrooOpasue COpTOB PACTEHHII,
«MHoroobpazue  mopoa  KMBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bly, «Maunoamanramuuy, «OO0mmas aereHepamusy,
«/IBmxymme cunsl dBomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopb0a 3a cymiectBoBaHuE», «lIpuUCOCOOIIEHHOCTh OPTAaHU3MOBY,
«["eorpaduyeckoe BUA000pa3zoBaHuE», «IKOIOTUUECKOE BU000PA30BAHUE.

OO6opynoBaHue: KOJJIGKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOAOB M ceMsH, Kouiekuus «lIpumepsl 3alUTHBIX NPUCIIOCOOJIEHUN Y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HAIIPaBJICHUS 3BOIOLUN», O0BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta IMTO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Koekuus «DopMbl COXPAHHOCTH
UCKOMAEMbIX JKUBOTHBIX W pacTeHWil», Mojaenp ammiukanus «llepekpéct
XpOMOCOM», BIIlaXHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKpomnpenapaT «/pozoduia» (Hopma, myTrauuu (popMbl KpbUIBEB U
OKpacCKH Tella).

JlabopaTopHble U NpaKTUHYEeCKHEe PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(OIOTHUYECKOMY
KPUTEPUIO».

JlaboparopHast pa6ora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCUTEJIBHOIO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHEe H Pa3BUTHE KU3HM HA 3em.ie.

JloHay4Hble TpPEACTaBICHUS O 3apOKICHUU >KU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUSI JKM3HUM Ha 3emuie: aOuoreHe3 M mnaHcnepmus. XuMHUYecKas
HBOJIIOLIMSA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKUX BEIIECTB M3 HEOPraHWYeCKUX.
DKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKON 3BOIIOIMY. HavanbHble 3Tamnbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME NPOTOKJIETKU. I[lepBble KIETKM U HX HBOJIOIUS.
@opMHUPOBAHUE OCHOBHBIX TPYIIT AKUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emue mo 3paM U nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameo3oiickas spa W €€ mNepUOIbl: KEMOPUMCKUIA,
OPJOBUKCKHH, CHITYPUHUCKHM, JEBOHCKNM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Meso30iickas 3pa 1 €€ NepUoabl: TPHACOBBIN, FOPCKUN, MEIIOBOM.

KaiiHo3o0Mickass »pa W €€ mnepuoAbpl: NaJICOr€HOBBIM, HEOICHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiumaTa M IeoJOrMuecKux mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTEIBHOIO M >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [losiBIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4ecKOro Mupa Kak oTpaxeHue »3BoiroluH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOIOIMS YETTOBEKA. AHTPOIIONOrUs KaK Hayka. PazBuTue nmpeacTaBieHnil o
NPOUCXOXKIAECHUN YelloBeKa. Meroabl u3ydyeHusi anTponoreHe3a. CxolcTtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEITOBEKA.

JBwxymue  cuibl  (pakTopbl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3rOTOBJIEHUE OPYIU TPYA, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH SBOJIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UeroBek
yMmeneli, YenoBek mnpsamoxomamui, YenoBek HeaHaepTtanbckui, Yenosek
pa3ymHblil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMS, 00JIacThb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 >KU3HU, OPYIUAL.

UYenoBeueckue packl. OcCHOBHbIE  OOJbIIME  pachl:  €BPOMNEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHasi  (d9KBaTOpuaidbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCIOCOONIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EIMHCTBO 4YETOBEUECKUX pac.
Kpurunka pacusma.

JdeMoHCcTpanuu:

[Toprpersr: ®@. Pean, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBeHne CoNHEUHOH cHcTeMbl», «Pa3Buthe
opraHudeckoro wmupay», «PacrurenpHas kinerka», <«KHBOTHas  KIIETKay,
«I[Ipokapuornueckas kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAXOMOK  IPEIKOB
COBPEMEHHOI'0 4YENOBeKa», «lpeBHenmme moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JTI0n», «HeroBeueckue paco».

O6opynoBanue:  mynsiku — «lIpoucxoxaenue  dyenmoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, NUTEKAHTPONaA, HEAHJEPTAJIbLa, KPOMAHBOHIIA), CJICNIKU WJIU
n300pakeHUsT KaMEHHBIX OpYAHHM MEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpeOiia), TE€OXpOHOJOTHYecKas Ta0nuna, Kouiekuus «DopMel
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI.

JlabGopaTopHble U NpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne HCKOMAEMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIUSIX.



OKcKypeHst «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAYYHBIM WU KpaeBEeIUECKUN My3ei).

Tema 3. OpranusMbl M OKpPY:KaKOIIAs CPeaa.

DKoNorvs Kak Hayka. 3aaud U pa3Jieibl 3KOJIOrHH. MeToIbl SKOIOrHYeCKUX
MCCJEI0BaHUM. DKOJIOrMYE€CKOe MUPOBO33PEHHE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Okonorudeckue (Qaktopel. Kiaccudukamms skomorundeckux (PakTOpPOB:
abuoTtnyeckue, OUOTMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHX
(aKkTOpOB Ha OPraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEpruoan3m.
[IpucniocoOnenus  OpraHM3MOB K  JECUCTBUIO  a0MOTHYECKHX  (DaKTOPOB.
buonmornueckne puTMsl.

buornueckue (bakTopBhlI. Buner OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHITUS, XUIIIHUYECTBO, cMMOK03 u ero (opmel. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJEOHHMYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAUY€HHE OWOTHYECKHMX B3aHUMOJEUCTBUM IJisi CYIIECTBOBaHUSA
OpPraHU3MOB B MPUPOIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyssiiuu. (OCHOBHbIE MOKa3aTENH
NOMYJSALUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJnHaMyuKa 4ucIeHHOCTH TOMYJISIUU U €€ peryJssius.

JdemoHcTpanum:

[Toptpetsi: A. T'ymbGonbar, K. @. Pynbe, D. I'ekkensb.

Tabnuupbr u cxembl: kapta «lIpuponnsie 30Hb1 3emuny, «Cpeapl 0OUTaHUA
opranuzMmoBy», «®Poronepuonusmy», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTH NOMYJISUMU UHPY30puu-Tyhenbku», «[lumieBpie nenm».

JlabopaTopHble U MpaKTHYeCKHEe PadoThI:

Jlaboparopnas padorta Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PacTeHUH U3
Pa3HBIX MECT OOUTaHUS».

JlaGoparopnas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KoJeyca.

[Tpaktuueckas padota Ne 2. «[1oacuéT MIOTHOCTH MOMYJISALNNA PA3HBIX BUOB
pacTeHun».

Tema 4. Coo01mecTBa 1 IKOJI0OTHYeCKHE CUCTEMBI.

Coo01iecTBO Opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUOBa,
MPOCTpAaHCTBEHHAs, Tpoduueckas (mumeBas). Buabl-nomMmunantel. CBsizu B
ouoreHose.

Dkoyioruyeckre cucrtembl (dkocucTembl). I[loHsitTue 00 »dKocucTeMe u
ouoreornieHo3e. @OYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOAYILIECHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemiecTB U MOTOK SHEPTHUH B IKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHU OKOCUCTEMBbI. [lulieBbie LeMM U CETH.
OcCHOBHBIE TIOKA3aTeNW SKOCHUCTEMBbI: Ouomacca, NPOAYKIHUSA. DKOJIOTHYECKHe
UpamMubl: MPOAYKLUHMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKieccHsl.

[IpuponHble PKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO JIEca.

AHTpOINOreHHbIE  3KOCUCTEMBL.  ATPO3KOCUCTEMBL. Y POO3KOCUCTEMBI.
buonornyeckoe u X03511ICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpasue kak ¢akrtop ycroiunBocTH 3kocucteM. CoxpaHeHue
OMOJI0THYECKOro pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6mochepe. ['panutier, coctaB u CTpyKTypa
ouocdepnl. JKupoe BemectBO u ero ¢QyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00AJIbHOM 3KOCHCTEMBbI. J(MHaMHuYecKoe paBHOBECME M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMUYECKUE Kbl AIEMEHTOB (yriepoja,
azora). 3oHaNbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOT€HHbIE U3MEHEHUsI B Ouocdepe.
['mobGanbHbIE 2KOJIOTrMYECKUE TTPOOIEMBI.

CocyiiecTBoBaHHe IIPUPOJBI U YeJIOBEYECTBA. CoxpaHenue
O0nopa3zHooOpa3usi Kak OCHOBa YCTOHYMBOCTH Ouocdepsl. OCHOBA paliMOHAIBLHOIO
yIOpaBIICHUsS] TPUPOJHBIMU pecypcaMu M HX HUCIHoIb3oBaHue. JlocTuxkeHus
OMOJIOTUHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

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

Tabmuupl 1 cxembl: «llumeBsie 1enu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«[Ipuponnbsie coobmiectBay, «llenmu nutanusy, «IKOIOTHMYECKAST MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HMIMPOKOIUCTBEHHOTO Jecay, «IKOocCUcTeMa
XBOMHOro  Jjeca», «buomeHos BomoéMan, «ArporeHo3», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JACUCTBHUS Ha Ipupody», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX BoA», «[louBa — BakHeillasi cocTaBistolas
ouocheprr», «DakTopsl Aerpaganuu mouBy, «llapHukKoBeiil d3pdexT», «DakTopbl
PaAMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepbi»,
«PacnpocTtpanenue xu3Hu B Ouocdepe», «O30HOBBIM BKpaH OHocheps»,
«Kpyrosoport yriepona B 0uocdepe», «KpyroBopor azora B MpUpOAE».

OO6opynoBanue: Mojenb-ammIukamnus «TUnudHble OMOILEHO3BI», TepOapuit
«PacTutenbHble cOOOIIECTBAY, KOMIEKIIUA «bUoLIeHO3Y, «BpeauTenu BaKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TIepOdapuu W KOJUIEKIMM pacCTeHUd U
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTMYECKUM TPYIIAM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepauuu, H300paxKeHUsi OXpPaHAEMBIX BHJIOB
pPaCTEHUI U )XUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [IPOITPAMMBI 110
BMOJIOTUM1 HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHUS OOyYalOIMMHUCS TIporpaMM  cpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType NMYHOCTHBIX pE3yIbTATOB OCBOECHUA IpeaMera «buomorus»
BbIJICJIEHBI CIEAYIOIINE COCTABIISIIOUIUE: OCO3HAHUE OOYYaAIOIIMMUCS POCCUICKOMN
rpaXXJaHCKOM MJICHTUYHOCTU — FTOTOBHOCTHU K CAMOPa3BUTUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpENENEHUI0, HaJINdhe MOTHBAlMM K  OOy4YeHHIO  OHOJIOruw,
[IEJICHATIPABIICHHOE Pa3BUTHE BHYTPCHHUX YOECKIEHWW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAAUIUN pa3BUTHUA OHOJIOTMYECKOro
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATEIBHOCTA LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMHM, MPUCYIIUMH CUCTEME
OMOJOTHYECKOro  O0pa3oBaHUs, HAJIMYHWE HSKOJOTHMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUSA INpenmera «buonorus» ToCTUraroTcs B
€IUHCTBE Y4YeOHOW ¢ BOCIHUTATEIbHOM JCSATEIPHOCTU B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUUCKUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMU B OOIIECTBE NpaBUIaMHU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TMpOIeccaM CaMOIIO3HAHUWs, CaMOBOCIIUTAHUS U
CaMOpa3BUTHsSA, pA3BUTHsA BHYTPEHHEHW MO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABONOPSIAKY, YEJIOBEKY TPYZa U CTAPLIEMY ITOKOJICHUIO,
B3aUMHOI'0 YBa)XXEHUSI, OCPEKHOrO OTHOUICHUSI K KYJIbTYPHOMY HACIEIUIO U
TpaJULMsIM MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickor Denepanuu, Tpupoae u
OKpYKarollen cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOoro mpenmera «buomorusy»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YUYarOIIUXCSl PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM I[EHHOCTSIM POCCHIICKOTO O0OIIEeCTBa, pacIIUpPEeHUE >XKU3HEHHOTO
OMbITa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIIUTATEIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCKOTro BOCITUTAHUS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUKA 00YUYaIOIIErocs Kak akKTUBHOTO U

OTBETCTBEHHOT 0 YJ€HAa POCCUNCKOT0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIbHOCTA IMPU CO3aHHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX WU MO3HABATENbHBIX 3aJ/1a4, BBINOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSTh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €&

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUAMH, KYJIbTYPHBIMHU IIEHHOCTSIMUA U
COLIMAIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIINOIHEHUS
y4eOHBIX, TO3HABATENBHBIX W UCCIEAOBATEIbCKUX 3a/a4d, YBaXKUTEIbLHOIO
OTHOIIEHHS K MHEHUIO OIIMOHEHTOB MpPH OOCYXKJACHUU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM ESTEIBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUA:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXKJaHCKOU WJICHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOAYy, UYYBCTBAa OTBETCTBEHHOCTH IEpPEN
Ponunou, ropmoctu 3a cBOM Kpal, CBOIO PoauHy, CBOM SI3bIK W KYJIBTYpPY,
MPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IbI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTMW, TOHMUMAaHUS 3HA4YCHHS OWOJOTMM B TO3HAHUHM 3aKOHOB
MIPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT 0 OOIIIECTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYXXEHHIO U 3amure OTedyecTsa,
OTBETCTBEHHOCTb 32 €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOT0 HAPO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIAJ]a B IOCTPOCHUE YCTOMUHUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJUTENSAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUHU C
TpaauuusiMHu Hapos0B Poccuu;

4) 3cTEeTUYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



ITIOHMMAHHUE SMOLMOHAJIBHOTO BO3JECUCTBUS JKUBOU IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBJISATH KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHUS KYJIbTYPbI 310POBbSI H
3MOIMOHAJIBHOTO 0JIaronoJIy4Yns:

NOHMMaHUE U peanu3anus 370pOBOro M 0Oe3omacHoro obpa3a >KU3HU
(3mopoBoe  TUTaHUE, COONIOJICHUE TUTHEHWYECKUX TMpaBUI U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peryiasapHas ¢uzndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37I0POBbIO;

NOHUMAHHWE LEHHOCTH TMpPaBWI HWHAWBUAYAIIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YTPOXKAIOMINUX 3TOPOBBIO U KU3HU JIFO/ICH;

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX NPUBBIUCK (YHOTpeOJCHUS
AJIKOTOJIsI, HAPKOTUKOB, KypEHUs);

6) TpPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II0O0HE;

FOTOBHOCTh K AKTUBHOW JAEATEIIbHOCTA TEXHOJOTMYECKOM W COLMAIbHOMN
HAIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJIHATH TAKyIO JEATEIbHOCTD;

UHTEpEC K paslIuyHbIM cepam mpodhecCHOHANBHON JEATENbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymeld npodeccun MW peanru30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0 W C€aMOOOpa30BaHMIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHUS

AKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJI€ KaK HCTOUYHHUKY
KU3HU Ha 3eMIIE, OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHUE YPOBHSA HKOJOTHYECKON KYJIbTYphl: MPUOOpPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKHM WX BO3MOXHBIX [MOCHEACTBUMA IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME TI00aJBLHOrO XapakTepa HKOJIOTMYECKUX MpoOJieM W MyTel ux
pelIeHus;

CIOCOOHOCTh HUCMOJB30BaTh MPHOOpETaeMble MPU H3YYCHUH OWOJIOTUU
3HaHUS M YyMEHHUsI TIpU peIIeHUH TPoOJeM, CBS3aHHBIX C pallMOHAJIbHBIM
OPUPOIOIOIb30BaHUEM  (COOJIIOIEHHE  TNpaBWJI  MOBENECHUS B MPHUPOJIE,
HAIlPaBJICHHBIX HA COXPAHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
dKOCHCTEM, Orocdepnl);



AKTUBHOE  HEIpHUATUE JIEUCTBHUM, IPUHOCAIIMX BpEd  OKPYXKArOLIEH
IOPUPOJHON cpesie, YMEHHE IMPOTHO3UPOBATh HEOJIArONpPHUSATHBIE HKOJIOTMUYECKHE
HOCJIEACTBYSA NIPEANPUHUMAEMBIX ACUCTBUI U PEAOTBPAILAT HX;

HaJIM4Me Pa3BUTOr0 dKOJOIMYECKOr0 MBIIUIEHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B ITO3HABATEIIBHOM, KOMMYHHMKaTUBHOM M COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH YKOJOTNYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

c(OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKH M OOILECTBEHHOW MPAaKTHKH, OCHOBAHHOIO Ha JHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO0 OCO3HAHUIO CBOEr'0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHWTATEIbCKOM KyJIBTYpbl KakK CpEICTBa
B3aUMOJEHCTBUS MEXIY JIFOAbMHU U IMO3HAHUS MUPA;

NOHMMaHue crneuupuky OUOJIOrMM Kak HAayKH, OCO3HaHHs €€ poiau B
(OpMUpPOBAHUU PAIMOHATBHOIO HAYYHOIO MBIIIJICHUS, CO3/JaHUU 1IEJTOCTHOTO
MPEACTABICHHUS 00 OKpYXaloleM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEJIOBEKAa U
oOuiecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEW M pEHIeHUH MpolaemM
COXpaHEHUs IPUPOAHOI0 PABHOBECHS],;

yOexXIEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBUIN3ALINU:
oOecrieyeHusi HOBOIO YpPOBHS DPA3BUTHUS MEIULMHBI, CO3JAaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaTh PEeCypcHble  MpOOJEMbl  pa3BUTHUS
YeJI0BEYECTBa, IIONCKA MyTeH BBIXOJA U3 INI00ATBHBIX IKOJIOTMYECKUX MPOOJIeEM U
obecrieueHusi  Iepexoja K  YCTOMUMBOMY — pa3BUTHUIO,  PAalMOHAIBLHOMY
WCIOJIb30BAaHUIO MPHUPOIHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OWOJIOIMYECKUX 3HAaHUM B LEIAX
MOBBIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (yHKIIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3yYEHUU OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, MUCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TOJdy4YaeMmble 3HAHMS J/JIsi aHajau3a u
OOBSICHEHHS SIBJICHUU OKPYXKAIOLIEro MUPAa U MNPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHUE JienaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsSI HAa OCHOBE HAy4dHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LIEJBIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIONB30BaTh OWONIOTMYECKUE 3HAHMS IS
pelIeHys Npo0JIEM B pEabHBIX KU3HEHHBIX CUTYalIHX;

OCO3HAaHHE ILIEHHOCTHM HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U HCCIIEN0BATENIBCKYIO JEATENbHOCTh HHINBUIYAIIBHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI 1O OMOIOrMM B
COOTBETCTBHUHM C KU3HEHHBIMU MTOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeamerHble pe3yabTaThl OCBOEHHs yuyeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YWMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OO0YyYaIOIINXCSA
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTpaXarolue
LIEJIOCTHOCTh HAay4YHOM KapTUHbl MHpa U CHEUM(PUKY METOIOB IO3HAHU,
UCTOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIUs, sIBICHHE, MPOLECC,
CUCTEeMa, Hay4YHBIM (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClEeIOBaHUe,  HaOJIOEHHE, M3MEpPEHUe, OSKCIEPUMEHT U JIPYrux),
yHUBEpCAJIbHble Yy4yeOHble JeWcTBHsS (TO3HaBaTelbHbIE, KOMMYHUKAaTHUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroue dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAIBHOM KOMIIETEHIIMM OOYyYaIoIIUXCs, CIIOCOOHOCTH
o0yuaroniuxcs WCIIOJIh30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MUPOBO33PEHUYECKME 3HAHUS U  YHUBEpPCAJIbHbIE ydyeOHbIE JIEUCTBUS B
[I03HABATEIbHOM U COLIMATIbHON MTPAKTHUKE.

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHS IMPOTPAMMBI CPEIHErOo OOIIEero
00pa30BaHuUs IOJKHBI OTPaXkaTh:

OBaanenue YHHMBEPCAJIbHBIMH yueOHBIMHU NMO3HABaTeIbHBIMH
NEeHCTBUAMMU:

1) 6a30oBbIe JTOTHYECKHE TEHCTBUS:

CaMOCTOAATENLHO  (QOpMyNHMpOBaTh W AKTyaJM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJb30BaTh IMPU OCBOCHUU 3HAHUM NPHUEMBI JIOTMYECKOI'O MBILIUICHUS
(aHayIM3a, CHHTE3a, CPaBHEHMSI, KJIacCU(BUKAIIHA, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIIENATH UX XapaKTEpHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMHU TOHATUSMH);

OIpEeNEeNATh UENH JAEITEeIbHOCTH, 3a/laBas MapaMeTpbl W KPUTEPUHU HX
JNOCTHKEHHUS, COOTHOCUTB PE3YJIBTATHI AEATEIBHOCTU C TOCTABICHHBIMHU LIETSMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBJICHUI
YKUBOU NIPUPOJBI,

CTPOUTH JIOTMYECKHUE pacCyXJAeHHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBISABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUMSI B paccMaTpUBaEMBbIX
ABJICHUAX, (DOPMYIUPOBATH BBIBOJbI M 3aKJIFOUEHUS;

OPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtsa IS npeICTaBIECHUs
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro0  pOJa,  BBIABICHHBIX B  Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pelIeHUs MpoOJeMbl ¢ YYETOM aHajau3a HWMEIOIUXCS
MaTepUaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIBHOCTH;

KOOPJAMHUPOBATb U  BBINOJHATH pabOTy B  YCJIOBUSX  pEaJbHOrO,
BUPTYAJIbHOI'O0 U KOMOMHUPOBAHHOTO B3aMMOCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIaJIETh HAaBbIKAMU y4€OHO-UCCIIE0BATENbCKON U MIPOEKTHOM JESITENBbHOCTH,
HaBBIKAMM  pa3penieHus MpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IOMCKY METOOB pPEUIEHUs TPAKTUYECKUX 3a]1ay, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pPa3JMYHbIE BUJABI JIEATEIBHOCTH 110 IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEpIpeTaluy, MPeoOpPa3OBaHUIO M TPUMEHEHUI0 B Y4YEOHBIX
CUTYallUsIX, B TOM YHCJI€ IPHU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHUpOBaTh HAYYHBIN TUI MBILUIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATUSAMHU U METOJIAMU;

CTaBUTh W (OpPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NESATENbHOCTU U KU3HEHHBIX CUTYaLUAX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEUICHUs, HaXOAUTb APIYMEHTHI JUIA JI0Ka3aTelbCTBA
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOAE€ PEIICHHsS 3aJa4d pPE3yJIbTAaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJISTh LEJICHANPABIECHHBIA MMOUCK IEPEHOCa CPEACTB U CHOCOOOB
NeICTBUS B MPOPECCUOHATIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M NPAKTHUECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX yYEOHBIX MMPEIMETOB;

BBIIBUTaTh HOBBIE€ UJEH, MPEJIaraTb OpUTrMHAIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE albTEPHATUBHBIC PELLICHUS.

3) paboTa ¢ nunpopMmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOTro
nocoOusi, HAYYHO-TIONMYJSPHOM JUTEpaType, OMOJOTMYECKHX CIIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MAaHHbIX, B VHTepHeTe), aHaIM3upOBaTh



UHPOPMAIUIO PA3TUYHBIX BUAOB U (POPM MpeCTaBICHHS, KPUTHUECKHA OLIEHUBAThH
€€ I0OCTOBEPHOCTb U HEMIPOTUBOPEYUBOCTH;

(opMynupoOBaTh 3alpOChl U MPUMEHATh PA3JIMYHbIE METOABI MPU TIOUCKE U
otOope Omonornueckoi WHMOpPMAIUU, HEOOXOIUMOM NIJIsi BBITIOTHEHUS y4eOHBIX
3azay;

OpUOOpPETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMalbHYIO  (OpMYy  TPEIACTaBICHUSA
Oouosorndyeckor uHpopmaruu (CxeMbl, TpapuKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
" Apyroe);

UCIIONb30BaTh HAy4YHBIM SA3BIK B KayecTBE CpeACTBa MNpu padoTe ¢
OMOJIOrnyeckod HMHQPOpMalME: MPUMEHATh XUMHUYECKUE, (PU3HYECKHE U
MaTEeMaTUYECKUE 3HAKW WM CUMBOJIBL, (HOpMYyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHMYECKHE  CpEACTBA
HarJasAHOCTH;

BJAJIeTh ~ HABBIKAMH  pAacClO3HABaHUS W 3alUThl  WH(OpMAaIuH,
UHGOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSMM:

1) oOmmeHme:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4acTBOBAThH
B JIMAJOre WIM JUCKYCCHM TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHUE 3a/1aBaTh
BONIPOCHI, BBICKA3bIBATH CYXJICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMoin
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHHUKOB
Jyanora Wi JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTYyalluH,
YMETbh CMAT4aTh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCO0aMU OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMepEeHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOppeKTHOU (hopme GOopMyITUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eATeJIbHOCTh:

NOHUMATh U HCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M WHAMBUAYaJIbHOM
paboThI IPH peIIeHUN OUOIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJIEHCTBUS IIPH PEIICHNU y4eOHOM 3aauu;

BHIOMpAaTh TEMaTUKy W METOJbl COBMECTHBIX ACHCTBHH C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)XA0ro YjeHa KOJIJIEKTUBA;



OPUHUMATh L[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH WU
KOOPIMHUPOBATh JEUCTBUS MO €€ JTOCTMKEHHUIO: COCTaBIIATh IUIAH JIEWCTBUH,
pacupenensTh poi ¢ Y4E€TOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh Ppe3yJIbTaThl
COBMECTHOM padoTHl;

OLICHMBATh KA4e€CTBO CBOEro0 BKJIAJa M KaXIOTO yYaCTHUKA KOMAHJbI B
001Ul pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLEHHUBaTh HWIEU C T[O3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX
CUTYaIMSIX, TPOSABIISATH TBOPUYECTBO U BOOOpaKEeHUE, OBITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJbHBIMH PeryJsiTUBHbIMM 1eiiCTBUSIMU:

1) caMmoopraHu3anms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MNpPOOJIIEM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW II€JIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUAX M MOCTYIKaX MO OTHOUIEHHUIO K JKMBOW NPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
JESATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO  COCTABJISITH  IUIAH  PEIICHHS NOpoOieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOUYTECHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbBIX O0JIACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa30OBaTENbHBIN H
KYJbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHUBBHI B JIESTEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJaJ€Th  HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YJIbTATOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI pedIeKCUHN AJI OLUEHKU CHUTyalluH, BhIOOpa
BEPHOI'O PEILECHUS;

YMETh OLIEHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATH PEUIEHUS MO HX
CHUKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NpPU aHaIu3€ pe3yJbTaToB
NEATEIBHOCTH;

3) npuHsiTHE CeOsI ¥ IPYTHUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX NPH aHaIu3€ pe3yJbTaToB
NEeATEIbHOCTH;

NpU3HABAaTh CBOE MPABO U MPABO JIPYrUX Ha OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUH JPYroro 4eaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynpTaThl OocBoeHUsA MporpamMMmbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKJIIOUAOT crienuduyeckue 1 yueOHoro npeamera «buonorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM MO OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX Y4YEOHBIX CUTYyallUsiX, a TaKkKe B peaslbHBbIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenmerHble
pe3yNbTaThl MPEACTABICHBI IO TO1aM O0yUYEHUS.

[IpenmMeTHble pe3yabpTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 10
Kj1acce JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOeXKHBIX y4YEHBIX-OMOIOTOB B pa3BUTHUE OHOJOTHH, (PYHKIHMOHATHHOU
IPaMOTHOCTH Y€JI0BEKa JUIsl peIEHUs ’KU3HEHHBIX 3371a4;

YMEHHUE PaACKpbIBAaTh COJEpKaHUE OMOJIOTMYECKHMX TEPMHUHOB WU TOHSITHI:
KU3Hb, KIJIETKa, OpraHu3M, Merabonu3M (OOMEH BEHIECTB U TpEeBpalleHue
SHEPruM), TOMEOCTa3 (CaMOpEryJsilys), YpOBHEBAs OpPraHU3alus KUBBIX CHCTEM,
CaMOBOCHPOMU3BEICHHE (PENPOAYKLKA), HACIEACTBEHHOCTh, K3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHUE u3Jlaratb OWOJOTMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LIEHTpaJbHAs J0rMa MOJIEKYJsIpHON Owuonorun), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 eHTpax MHOrooOpasusi u
MPOUCXOXKAEHUS KyIbTypHBIX pacTenuidt H. V. BaBuioBa), onpeaensaTs TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIAJETh METOJaMU HAYYHOT'O ITO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJIEHUM, OpraHU3alus W MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBWKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TIOJTYYEHHBIX



pe3yNbTaTOB, UCIOIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB W TMPEBpAIICHUS DHEPIHH B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOT0 M JHEPreTHYeckoro oOMEHa, XEeMOCHHTEe3a, MHTO03a, MeHo3a,
OIJIONIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAILHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTrEHE3);

YMEHHUE TPUMEHSTh MONyUYEHHBIC 3HAHUS I OOBSACHEHUS OMOIOTHYECKUX
NPOLIECCOB M SIBJICHUM, JJISl MPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C LEIbI0 oOecredeHus: Oe30MacHOCTH CBOETO 370pPOBbS M 3J0POBBSA
OKPY’KaIOIIUX JII0/IeH, COOIOIEHUSI HOPM I'PaAaMOTHOTO TIOBEJICHUS B OKpPY>KaroIen
MPUPOJTHON cpene, TMOHUMAHUE HEOOXOIWMOCTH WCIONB30BaHUS JOCTHKEHUN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTUI I PalMOHAIBHOTO
PUPO/IOTIOIb30BAHUS;

YMEHHE peuiaTh JJIEMEHTAapHble TIEHEeTHYEeCKHE 3aJaud Ha MOHO- H
IUTUOPUIHOE CKpEIMBaHWE, CLEIUICHHOE HACJIeOBAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS U1l MPEACKa3aHUs HACIEAOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JTA0OPATOPHBIE W TPAKTUYECKUE pPabOThI, COOIIOIATH
npaBuiia npu padbore ¢ yueOHbIM U Ja0OpPaTOPHBIM 000PYAOBaAaHUEM;

YMEHHE KPHUTUYECKH OICHHBATh U HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpencTBa MaccoBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIpHBIE
MaTepuaibl), 3TUYECKHE aCMeKThl COBPEMEHHBIX MCCIENOBAaHUN B OHMOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTUH;

yMEHUE CO03[1aBaThb COOCTBEHHbIE IHMCbMEHHBbIE M YCTHBIE COOOIIEHUS,
0000m1asi OMOIOTHYECKYI0 MHPOPMAILUIO U3 HECKOJIbKUX HCTOYHHKOB, IPaMOTHO
WCITIOJIB30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJU OMOJIOTHUU B CUCTEME HAyYHOIO
3HAHUSl E€CTECTBEHHbIX HAyK, B (OPMHPOBAHMU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUHCKHUX W
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTHH, (PYHKIMOHAIBLHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHUs] )KU3HEHHBIX 33]1a4;

YMEHHE pPACKpBbIBaTh COAEpKaHME OMOJIOrMUECKUX TEPMHUHOB U TOHSITHIA:
BH/JI, TOMYJISALMS, T€HODOH/, IBOIIONMS, ABUKYIIUE CWIbl ((PAKTOPBI) IBOJIIOIUH,
NPUCTIOCOOJIEHHOCTh OPraHu3MOB, BUI000pa30BaHUE, SKOJIOTMYECKUE (PaKTOpPHI,



DKOCHCTEMA, TMPOJYIEHTH, KOHCYMEHTBI, PEAYLEHThl, IEeNH  MUTaAHUs,
AKOJIOTHYECKas upamMua, Ouoreolenos, ouocdepa;

yMEHUE u3JIaraTh OWOJIOTHYEeCKue Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonacrtsa K. M. bapa, depenoBaHus riIaBHBIX HallpaBiICHUN M
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepnaackoro),
ONPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHUE BJIaJIETh METOJJAMHA HAYyYHOTO ITO3HAHUS B OMOJIOTUU: HAOJIIOCHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpPraHM3alus W MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBWKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJYy HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TIOJTYYEHHBIX
pEe3yIAbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU IOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJIOTMYECKHX
OOBEKTOB: BHUJOB, TMOMYJSIHA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoeHO30B U  3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEWCTBHUS SKOJOTMYECKHX (PAKTOPOB HA OpPraHuW3Mbl, IEpeHoca
BELIECTB M TIOTOKAa JHEPIHMM B HKOCHUCTEMAaX, AHTPOIOI€HHBIX HM3MEHEHUI B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH IOJYyYECHHbIC 3HAHUS JJIs1 OOBSCHEHHUS OUOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJIS1 NPUHATHSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C Leblo oOecrieueHuss 0e30IacHOCTH CBOETO 3/0pPOBbs U 3/10pPOBbSA
OKPY’KAIOUIUX JI0JIEH, COOMI0IEHUSI HOPM I'PaMOTHOI'O TOBEJCHUS B OKPYKaroUIen
MPUPOAHON cpese, MOHUMaHue HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JIJIsl PAllMOHATILHOTO MTPUPOAOTOIb30BaHMS;

yMEHHUE peliaTh dJIeMEHTAapHbIC OMOJOTUYECKUE 3a/1aul, COCTABJISTh CXEMBI
MepeHOoca BEIIECTB U SHEPTUH B HKOCUCTEMAaxX (LIeTH MUTaHus);

YMEHHUE BBINONHATh JTA0OPATOPHbIE M TIpaKTUYECKUe padoThl, COOII0IATh
npaBuia mpu padbore ¢ ydeOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPHUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HHGPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
pPa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MHPOpPMALIUU, HAYYHO-TIOMYJISIPHbIE
MaTepHualibl),  paccMaTpuBaTh  IJ00albHBIE  DKOJIOTMYECKHUE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3ULUIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast 6MoIOrnYecKyt0 MHGOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHIATUIHBIN anmnapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/mm P Konrtpoabubie | IlpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bu6nuorexa LIOK
. brosorks kak Hayka 2 05 https://m.edso0.ru/7f41¢292
2 JKuBble cHCTEMBI U UX OpPraHH3aLUs 1 bubmorera [JOK
P H https://m.edsoo.ru/7f41¢c292
3 XUMHYCCKUM COCTAaB U CTPOCHHUE KICTKHU 8 1 bubmmorexa IOK
P https://m.edso00.ru/7f41c292
but6mmoreka [IOK
4 IKH3HEAIEATENBHOCT KICTKH 6 https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHNE M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTS M N3MEHUYUBOCTD 8 1 15 bubmuorexa [IOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41c292
but6mmoreka [IOK
8 Pesepsiioe Bpens L https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (nupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsl
bubmnorexa IHOK
1 IBOMIOUHOHHAs GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnmnorexa [HOK
3emite ' https://m.edsoo.ru/7f41cc74
butmmoreka [IOK
3 OprasH3Mbl 1 OKpYKaioLas cpeia > 1 https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4 9
CooO1iecTBa 1 9KOJIOTHUECKUE CUCTEMBI httns://m.eds0o.ru/7f41ccT4
butmmoreka [IOK
P 2
> C3CPBHOS BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 1 2.5



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




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KosmnyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara nugpossbie
Tema ypoka KonTpoabubie | IlpakTuyeckue
n/n Bcero U3ydeHusi | oOpa3zoBaTebHbIE
padoThI padoTbI
pecypchl
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/216c645¢
MeTo1bl TO3HAHUS KUBOU TPHUPO/IBI.
[IpaxTrueckas padora Ne 1
2 «Hcnonb30BaHNe pa3IMUHBIX 1 0.5 https://m.eds00.ru/2636364b
METOJIOB IIPU U3YYECHUU
OMOJIOTMYECKUX O0OBEKTOBY
buo
3 MIOHOTITICCIHE CHETEMBL, HPOHCCCH 1 https://m.edsoo.ru/ca21cc6e
Y UX U3YYCHUE
X i .B
4 VIMITICCITHIT COCTaB [ICTIL. Bota i 1 https://m.edso0.ru/1777ba96
MUHEpaJIbHbIE COJIH
5 Benku. CocTaB u cTpoeHne OEIIKOB 1 https://m.edso0.ru/b54c5a43
®depMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTtopHas
abora Ne 1 «M3yueHue
6 p qu 1 0.5 https://m.edsoo.ru/cldllaca
KaTaJTUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpUMEPE aMUTIA3bI
WJIHM KaTaasbl)»
VYrineBonrsl. JInnuasl https://m.edsoo.ru/5d1cef76
Hyxnennosbie kucnotsl. AT® https://m.eds00.ru/948bf536
HcTopus u MeToabl N3ydeHus
9 P A ya 1 https://m.edsoo.ru/b3ab8e68

kietku. Kinetounas teopus



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68

KieTka kak OEJI0CTHAA KUBas

10 https://m.edsoo.ru/5c5cad6a
cucTema
CTtpoeHure dyKapuOTHYECKOM KIIETKH.
JlaGopaTopHnast pabota Ne 2
«M3yueHne CTpoeHUSs KIETOK
11 pacTeHHii, KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo0.ru/da486e89
OakTepuii oI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAaHUE»
12 OOMeH BelecTB Wik METab0JIn3M https://m.edsoo.ru/b53dd961
13 ®orocuHTE3. XEMOCUHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTuyecKkuii 0OMeH https://m.edso00.ru/4a9675c8
JKuzHneHHbIN UK KIETKU. [lenenue
kJeTku. Muros. Jlabopatopnast
15 pabora Ne 3 «Habmonenue Muros3a B 0.5 https://m.edsoo.ru/6e28ab92
KJIETKaX KOHYMKA KOpeIIKa JIyka Ha
TOTOBBIX MUKpPOIIpernapaTax»
16 Brocurres Gemka. Peaxiys https://m.edsoo.ru/5ccfbeb5
MaTpPUYHOTO CHHTE3a
17 TpanHcmsiius — OnocuHTE3 OeNKa https://m.edso0.ru/396ea3f2
18 HeiieTounble opMbl ki3It — https://m.eds00.ru/8177638b
BUPYCHI
19 DOopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
O06pa3oBaHue 1 pa3BUTHE TOJIOBBIX
21 i1eToK. OI0A0TBOpeHIHC. 0.5 https://m.edso0.ru/6373f7d2

JlaGopatopHas paborta Ne 4
«M3yueHne cTpoeHus MOITOBBIX



https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»»

22

NunuBuayansHOE pa3BUTHE
OpTraHu3MOB

https://m.edsoo.ru/2a4596e4

23

I'enetnika — Hayka o
HACJIEJICTBEHHOCTH U U3MEHYUBOCTH

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTU HACIEAOBaHUS
npu3HaKoB. MoHOruOpUIHOE
CKpEeIIMBaHNe

https://m.edsoo.ru/621afldd

25

JurubpuiHoe ckpeuBaHue. 3akoH
HE3aBUCUMOTI'0 HAacJeIOBaHUS
IPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CuerieHHOE HACIeI0BaHUE
npu3HakoB. JlabopaTopHas pabota
Ne 5 «MI3y4yenue pe3ynbTaToB
MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO
CKpEIIMBAaHHS Y IPO30(HIIbI HA
TOTOBBIX MHKpPOITpPEIapaTax»

0.5

https://m.edsoo.ru/634751fe

27

I'enetuka nmona. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C ITOJIOM

https://m.edsoo.ru/472b3f35

28

N3menunBocts. HenaciencTeeHHas
U3MEeHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue
MOAU(PHUKAITMOHHON U3MEHYUBOCTH,
MIOCTPOCHHE BAPUAIIMOHHOTO psJia U
BAPUALIMOHHON KPUBOMI»

0.5

https://m.edsoo.ru/a81bbffl

29

HacnenctBenHast '3MEHYHBOCTD.
JlaGopatopHas paborta Ne 7.

0.5

https://m.edsoo.ru/b3c33d24



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1
https://m.edsoo.ru/b3c33d24

«AHaIM3 MyTayi y 1po30Q sl Ha
TOTOBBIX MUKpOIIpeIIapaTax»

30 I'enetnka yenoBeka 1 https://m.eds00.ru/9a8c8d99
O0600111eHHE 10 TEME

31 «HacnencrseHHocTs n 1 https://m.edso0.ru/879866c6
N3MCHYUBOCTHL OPraHU3MOB»

32 Cenexuus Kak HayKa U IpoLecC 1 https://m.edsoo.ru/fcf6d1d6

33 MeTOHHvH AOCTHACHILT CEACKIUIT 1 https://m.edsoo.ru/aeal7cfc
PAaCTCHUHN U ) KUBOTHBIX

34 brotexronorus Kai oTpacis 1 https://m.edsoo.ru/b94f9a7e
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KJIACC

Konn4yecTBo 4yacos DJIEKTPOHHBIE
Ne Hara uudposBbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoTbI
pecypchl

1 DBOIIOLUSA U METO/BI €€ U3YUEHMUSI 1 https://m.edsoo.ru/f765e251
Hcto a3 7

2 TOPYL PESBITI TIpe/CTaniic 1 https://m.edso0.ru/f7236852
00 3BOJTIOIINHU

3 MukposBontonus 1 https://m.edso0.ru/92e2cb7c
[Momymsiiust Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.

4 JlaboparopHas pabota Ne 1 1 0.5 https://m.edsoo.ru/6c23fccc
«CpaBHEHHE BHJIOB T10
MOP(}HOIOTHIECKOMY KPUTEPHIOY

BIKYIIUE CHIIBI (2JIEMEHTapHbBIE

5 Hpimxyi ( P 1 https://m.edsoo.ru/c9ca7ec2
(haKTOpHI) SBOTIOIUH

6 EctectBennslit 0TOOp U ero hopMer 1 https://m.edsoo.ru/6e175a57
Pe3ynpTaTel 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BU000pazoBanue. Jlaboparopuas

7 AOODP patop 1 0.5 https://m.edsoo.ru/2d74ael9
pabota Ne 2 «Onucanue
MIPHUCIIOCOOJICHHOCTH OpPraHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepay
Hanpasnenus u mytu

8 P y 1 https://m.edsoo.ru/cec9b353
MaKpPOIBOJIOINH

9 HeoOpaTtumocTs 3BoOIIONNN https://m.edso0.ru/88f6dcd6

10 Hcropust xu3Hu Ha 3emiie U METObI https://m.edso0.ru/19b89985



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
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https://m.edsoo.ru/19b89985

€€ U3y4YECHHUS

T'unote3sr MPOUCXOKACHU A KU3HU

11 https://m.edsoo.ru/7f268fle
Ha 3emiie
P 3
12 A3BHTHE FHBHH Ha SEMITE TO Spam https://m.edso00.ru/45189341
U TIepHoJIaM
OCHOBHBIG 3Tallbl 3BOJIFOITUN
PaCTUTENHHOTO U dKUBOTHOTO MUPA.
II 0 Ne 1
13 PAKTIHCCKA paboTa 0.5 https://m.edsoo.ru/f256a36b
«/3ydeHne HCKOTIaeMbIX OCTaTKOB
paCTeHI/Iﬁ " )KUBOTHBIX B
KOJUIEKLIUAX)
C
14 OBPEMEHIAT CHCTEMA https://m.edsoo.ru/58f9116e
OpPraHWYECKOr0 MHUpa
15 DBOJIOUS YETI0BEKA (AHTPOIIOTEHE3) https://m.edsoo.ru/b4c1d468
16 JBiiymwe cuibt (GaxToper) https://m.edsoo.ru/7ad55eb9
aHTPOIIOTeHE3a
O
17 CHOBHBIC CTALIH IBOITIOIH https://m.edso0.ru/81d88h86
4eJI0BEKA
q
18 CJIOBCHCCKHE PACKT H HPHPOBIC https://m.edsoo.ru/2374alel
aJanTalny 4eJ0BeKa
O000111eHHE 10 TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU https://m.edso0.ru/dd4662c2
Ha 3eMiie)»
20 DKOJIOTHS KaK HayKa https://m.edsoo.ru/abf8ch57
21 Cpenbt oOuTaHM 1 SKONOTHHCCKHC https://m.edsoo.ru/9d2ca73f
(bakTopsl
A0 .
22 MOTHYECKHE (aKTOpE! 0.5 https://m.edsoo.ru/afad9188

JlabopaTopHnas pabota No 3.
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«Mopdonoruueckne 0COOCHHOCTH
pacTEeHH U3 pa3HBIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIeyCca»

23 buotnueckue GakTops https://m.edso0.ru/a4928c61
DKOJOTUYECKUE XapaKTePUCTUKU
nonymsiiun. [IpakTudeckas padora

24 Ne 2 «IToxcuéT IoTHOCTH 0.5 https://m.edsoo.ru/d6945d54
MONYJISILANA Pa3HbIX BUIOB
pacTeHuiD

25 Coobumectsa opraH3MOB — https://m.edso0.ru/88d19c62
OMoIIeHO3

26 KOOI HHECKHE CHCTEMb https://m.edsoo.ru/lead9dff
(3KOCHCTEMBI)
OCHOBHBIE TIOKAa3aTEIH YKOCUCTEMBI.

27 DKOJIOTHYECKUE TTUPAMUJIBI. https://m.edso0.ru/8cb85173
CgoiictBa 3xocucteM. Cykueccust

28 [IpupoaHbie 3KOCUCTEMBI https://m.eds00.ru/738929d3

29 AHTPOTIOT€HHBIE YKOCUCTEMBI https://m.edso0.ru/c5534e2d

30 buocepa — rodaibiias https://m.edso0.ru/6¢4997cf
JKOCHUCTEMA 3eMITH

31 3aKOHOMEPHOCTH CYLICCTBOBAHMKS https://m.edso0.ru/c929ffbc
ouochepsl

32 YenoseuecTBO B Onocdepe 3emin https://m.edso00.ru/482d6168

33 S;;g;;zzzzzaﬂne HpHpoAsL I https://m.edsoo.ru/ee2b94a4

34 Pemenue 3agau mo reme https://m.edsoo.ru/82c3bb5f
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«Co00111eCTBa U DKOJIOTHYECKHUE
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

2.5







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TIPOI'PAMMOBI

IIpoBepsiemble peAMeTHBIE Pe3yJIbTaThbl OCBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHEro 001ero 00pa3oBaHus

CdhopmupoBaHHOCTh 3HAHWUH O MECTE W POJM OHOJIOTUM B CHCTEME
HAyYHOTO 3HAHWSI €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHpPa ¥ HAyYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCHUMCKHUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Owonoruu; (pyHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

KU3HCHHBIX 3a1a4

YMeHue packpeiBaTh COACpP)KaHWE OHWOJIOTUYECKHX TEPMHUHOB U
MOHSTUHN: JKU3Hb, KJIETKA, OpraHu3M; MeTa0onu3M (0OOMEH BElIeCTB U
MpeBpaIieHue DSHEPruH), TOMEOCTa3 (CaMOperysiius), ypOBHEBas
OpraHu3alus >KUBBIX CHUCTEM, CAMOBOCIIPOM3BEICHHUE (PETPOTYKIIHS),

HaACJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMeHune uznarate OHOJIOrHUECKHE TEOpUH (KJIETOUHAas, XpOMOCOMHas,
MyTaronHas ), 3akousl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yueHus (0 IEHTpax MHOTrooOpasusi M MPOUCXOXKIEHHUS KYIbTYPHBIX
pacrenuii H.W. BaBuiioBa), onpeaensaTe rpaHUIbl ©X TPUMEHUMOCTH K

JKHMBBIM CHUCTCEMaM

YMeHue BnajeTh METOJaMHM HAaydyHOro IIO3HaHUS B OMOJIOTUH
(Habmo/leHHe M ONMCAHME XMBBIX CHCTEM, INPOLIECCOB M SIBICHUIL,
OpraHm3anusi ¥ TpOBEJICHHE OHOJIOTMYECKOI0  HKCIEPUMEHTA,
BBIJIBUDKCHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHHE MOJYYCHHBIX Pe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IIOHATHM, TEOpPUM M 3aKOHOB, YyMEHUE

ACJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pGSyHLTaTOB)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIIEIATH CYLICCTBEHHBIE IIPU3HAKU BUPYCOB, KIIETOK
MNpoKapuoT U 9YKapuorT, OAHOKJIECTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHU3MOB; OCOOCHHOCTH  TIPOIIECCOB OOMEHa  BEHIECTB U
npeBpalleHusl dHEPTUU B KICTKe, (POTOCHMHTE3a, IJIACTUYECKOTO U
DHEPreTHYecKoro  oOMeHa,  XeMOCHHTe3a, MHTO3a,  Meiio3a,
OIIJIOAOTBOPCHUA, PAa3MHOXCHUA, WHIAWBUAYAJIbHOTO pasBUTHA

opraHu3Ma (OHTOreHe3)




YMeHne TOpUMEHATHh TMOJYy4YeHHbIE 3HaHUS  JUIS  OOBSICHEHHS
OHMOJIOTMYECKHUX MPOIECCOB U SBICHUM, IS MPUHSATUS MPAKTUYECKUX
pelleHHi B MOBCEIHEBHOM )KU3HHU B LIesIX oOecneueHus: 0e301acHOCTH
CBOET0 3JI0POBbS U 3/I0POBbsI OKPYKAIOLIUX JIFO/IeH, COOMIOACHUS HOPM
IrPaMOTHOIO  IIOBEJEHUS B  OKpYXalOUIEll IPUPOJHON  Cpexe;
IIOHMMaHHE HE00X0AUMOCTH UCIOJIb30BaHUS JIOCTHKEHUI
COBPEMEHHOW OMOJIOTUM W OWOTEXHONOTHH JUIi PalUOHAIBHOTO

IIPUPOIONIOJIB30BAHUS

YMeHue pemarh 3JE€MEHTAapHbIE N€HETHYECKHE 3aJa4d Ha MOHO- M
TUTHOPUIHOE CKPEIIMBaHUE, CIETUIEHHOE HACJEIOBAaHUE, COCTABISTh
CXeMBl ~ MOHOTHOPHIIHOTO  CKpCIIMBaHUS  JUISl  TpeJCKa3aHus

HACJICOOBaHUA ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE W MPaKTHYECKHE paboThl,
coOnrofarh mpaBwia Npu pabore ¢ yd4eOHBIM U J1abDOpaTOPHBIM

000py1I0BaHHEM

YMeHHne KpUTHYECKH OLIEHUBATh M HMHTEPIPETHPOBATH MH(POPMAIIUIO
OMOJIOTNYECKOT0 COEPKAaHUs, BKIIOYAIOUIYIO TICEBIOHAYUHBIEC 3HAHMS
U3 pa3ianuHbiX UcTOYHUKOB (CMMU, HayuyHO-TIOMYJIsIpHBIE MAaTE€pHAalIbl);
ATHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIENOBaHUN B OuoOJOruMy,

MEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHMUS,
00001m1as1 6MOJIOrNYecKyr0 HHGOPMAIUIO M3 HECKOJIBKUX MCTOYHUKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN annapat OMOJI0TUI

11 KJIACC

Kon
MPOBEPSAEMOro
pe3yJibTara

IIpoBepsiemble nNpeMeTHbIE Pe3yIbTATHI OCBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHON MPOrPaMMBbI CPeIHEro 001ero odpa3oBaHusi

CdhopmupoBaHHOCTh 3HAHWUN O MECTE W POJM OHMOJIOTUH B CHCTEME
HAyYHOTO 3HAHMSI €CTECTBCHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHpPa ¥ HAYYHOTO MHUPOBO33PEHUS; O
BKIIAJIE POCCHIMCKHX M 3apyOeKHBIX Y4YEHBIX-OHMOJIOTOB B pa3BHTHE
Owonoruu; (HYHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKa ISl PEIICHUS

JKHU3HCHHBIX 3aJa4

VYMeHHne packpbIBaTh COJEpKaHHE OHOJOTMYECKUX TEPMHUHOB U

TIOHSTHH: BU, IOIMYJIALNA, I‘CHO(l)OHZ[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(dakTopsr) IBOJTIOINH, MPUCTIOCOOJIEHHOCTh OpTaHH3MOB,
BU1000pa3oBaHue, IKOJIOTUIECKUE bakTopsl, IKOCHCTEMA,
MPOYLIEHTHI, KOHCYMEHTHI, PEAYILEHTHI, Henu  NUTaHHS,

HKOJIOTHYECKasi MMpamuia, OMoreoneHos, ouocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBONMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETMYECKass  TEOpPHs  3BOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsimeBoro cxoiactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHui u myrei ssomonuu A.H. Cesepuosa, yueHus o
omochepe B.M.  BepHaackoro), ompenensTh TPAHUIBI  HX

MPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BIaZeThb METOJAaMH HAy4YHOTO IIO3HaHHMA B OHOJIOTHU
(Habmro/leHHe W OMHMCAHME XHMBBIX CHCTEM, ITPOLIECCOB M SIBICHUI,
OpraHu3anusi ¥ TPOBEJICHHE OHOJIOTHYECKOTO  AKCIEPUMEHTa,
BBIJIBIKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCIIeIyeMbIMH BEIMYMHAMH, OOBSICHEHHE TMOTYyYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IIOHATHW, TEOpPUM M 3aKOHOB; YMEHHE

JCJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe3y.]'II)TaTOB)

VYMenune BBIACJISITH CYHICCTBCHHBIC IIpHU3HAKN CTPOCHHA
OMOJIOrMYEeCKUX OOBEKTOB: BHUIOB, MOMYJIALMNA, MPOJYLEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OHOTEOLIEHO30B M  JKOCHCTEM;
0COOCHHOCTH POIIECCOB HaCJICJICTBEHHON W3MEHYHUBOCTH,
€CTECTBEHHOTO 0TOOpa, BHUI000pa30BaHUs, NPHUCTIOCOOJICHHOCTH
OpPraHMU3MOB, JEHCTBHS HKOJIOTUYECCKHX (DAKTOPOB Ha OpPraHU3MBEI,
MepeHoca BEIECTB U IMOTOKA YHEPTHU B SKOCUCTEMaX, aHTPOTIOT€HHBIX
W3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIECTB U

OMOTeOXMMHYECKUX IUKJIOB B Orocdepe

YMeHne TOpUMEHATbh TMOJy4YeHHbIE 3HaHUS  JUIE  OOBSICHEHHS
OHMOJOTMYECKHUX MPOIECCOB U SBJICHUM, IS MPUHATHS MPAKTUYECKUX
pelIeHni B MOBCEAHEBHOM KHU3HU B LEISIX 0OecrieueHus: 0€30MacHOCTH
CBOETO 3[IOPOBBS U 3[I0POBBSI OKPYKAIOIIUX JIFOICH, COOTIOACHIS HOPM
IPAMOTHOIO TMOBEJAEHUSI B  OKPYXKAWOIIEH MNPUPOIHOM  Cpele;
MMOHUMAaHUE HEO0OXOUMOCTH UCIIOJIb30BaHUS JIOCTHKEHUI

COBPEMEHHOM OMOJIOTUH JJIs1 pAallHOHAIEHOT'O IPUPOAONOIB30BAHNUS

YMenue peiiaThb 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4yu, COCTaBJIATH

CXEMBI IepEeHOCca BEIIECTB U IHEPTUU B IKOCUCTEMAaX (LMY TUTAHUs)

YMeHue BBINONHATH J1IA0OpaTOpHblE M MPAKTUYECKHE pPabOTHI,
coOmonaTh mpaBwia npu pabore ¢ y4yeOHBIM M J1a0OpaTOPHBIM

obopynoBaHrueM




YMeHne KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIIUIO
OHMOJIOTUYECKOro COAEPKaHusl, BKIIOYAIOIIYIO TICEBIOHAYYHbIEC 3HAHUS

U3 pa3nuuHbIX UcTouyHUKoB (CMU, Hay4HO-TIOMYNpHBIE MaTepUabl);

? paccMaTpuBaTh rio0abHbIe IKOJIOTHYECKUE poOIIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO
HO3UIIHIO
VYMeHHe co3naBaTh COOCTBEHHbBIC MMCHMEHHBIC W YCTHBIE COOOIICHUS,
10 000011as OMOJIOrMYECKYI0 WH(POPMAIIMIO U3 HECKOJIBKHX UCTOYHUKOB,

IPaMOTHO MCTIOJIb30BaTh MOHATUHHBIN anmapar OHOJI0TUN




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

buonorus kak Hayka

11

buonorus — Hayka o xuBoW mnpupone. Pomnp Ouonormu B (opmupoBaHUH

COBpPEMEHHOH Hay4yHOU KapTUHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK

1.2

Metonbl TMO3HAHHS JKUBOW TPUPOABI (HAOIIOIACHHUE, SKCIIEPHMEHT, OTHMCaHUE,
U3MEpeHue, Kiaccu(ukanus, MOJETUPOBaHUE, CTaTUCTHYECKas oOpaboTka

JTAHHBIX )

JKuBBIE CHCTEMBI K MX OopraHu3anusa

2.1

Kupble cuctembl (OMOCHUCTEMBI) KaK IpeaMeT u3ydeHus Ouosioruu. CBolicTBa

OHOCUCTEM U UX pa3zHooOpas3ue

2.2

VYpoBHU oOpraHu3aluu OMOCHCTEM: MOJIEKYJISPHO-TEHETUUECKHUH, KIETOYHBIH,

OpraHU3MEHHBIN, TOMYJIALUOHHO-BUAOBON, IKOCUCTEMHBIH, O1ochepHbIi

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHMHUYECKHE DIIEMEHTBI: MAaKpOAJIEMEHTBHI,
MHKpO3JIEMEHThl. Bojga wu  mMuHepanpHble BemiecTBa. DOyHKIMU BOAbI M

MHHCPAJIbHBIX BEIICCTB B KIICTKE. HOI[)ICp)KaHI/Ie OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OENKOB.
He3ameHuMble W 3aMEHUMBIE aAMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB.
VYpoBHU CTPYKTYpbl O€IKOBON MOJIEKYIbI (IIEpBUYHAS, BTOpUYHAS, TPETHUUHAS U
YeTBEpTUYHAsL CTPYKTypa). XHUMHUYECKHE CBoicTBa OenkoB. buonormueckue
GyHKIIUU OETKOB.

depmeHTH — OMoJorHueckue KaTtanuzaTopbl. CTpoeHHEe (pepMeHTa: aKTHBHBIN
eHTp, cyoctpatHas crenuduanocts. Kodepmentsl. Burtamuubpl. OTimuus

(bepMeHTOB OT HCOPTAaHUYCCKHX KaTaJIU3aTOpOB

3.3

VYrieBonbl: MOHOCaxapuabl (TJIIOKO3a, pu0o03a M J1e30KCUpH0O03a), ITucaxapuabl
(caxapo3a, JlaKTO3a) W TOJHMCaxapuabl (Kpaxmaj, TJIHKOTEH, IeJITIII03a).
buonorndeckue GyHKIIUU YTIEBOIOB.

Jlumuael:  TpUrIMUEpUAbl,  ctepouiabl,  ¢dochommmunel.  ['wapoduibHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yakiuu nunuaoB. CpaBHeHUE

YrijieBoJ0B, OCJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPTUU

3.4

Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEPBI HYKIIEHHOBBIX




kucioT. Crtpoenne u (ynkmum JIHK. Ctpoenne u ¢ynkmum PHK. ATO:

cTpoeHue u pyHKIUU

3.5

[utonorus — Hayka o kietke. Kiietounast reopusi. MeToabpl H3y4eHUS KIETOK

3.6

Knerka xak menoctHas xuBas cuctema. OOIMe NMpU3HAKK KJIETOK: 3aMKHYTas
HapykHas MeMOpana, monekyinsl JIHK kak renermueckwii ammapar, cucTema

cuHTEe3a Oenka

3.7

Tunsl KIETOK: 3yKapuoTudeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHYecKor  kieTku. Kitlerounas creHka Oakrepuii. CtpoeHue
AYKapUOTHUYECKON KJIeTKU. OCHOBHBIE OTIUYUS PACTUTENIBHOM, >XUBOTHOM U

IrpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJUKOKAIUKC, HX
¢byukuuu. [InazmaTryueckas meMOpaHa, e€ cBoicTBa U ¢pyHKImHU. [luromnnazma u e
opradousipl. OHOMEMOpaHHbIE OPraHOW/AbI KJIETKU: SHAOIJIa3MaTHUuYeCKas CETb
(OIIC), ammapar ['onbmxu, nuzocomsl. [ToayaBTOHOMHbBIE OpPraHOWIBI KIETKH:
MUTOXOHJIPUH, IUIacTUAbL. IIponcxoxkaeHue MHUTOXOHAPUH W IUlacTHA. Buabl
wiactua. HememOpaHHbIE OpraHOMIbl KICTKH: PHOOCOMBI, KJICTOUHBIA LIEHTP,

PECHUYKH, KIyTUKU. DyHKIIMKM OpraHOUO0B KIETKU. BriroueHus

3.9

Snpo — perynsTopHblii HeHTp kieTkd. CTpoeHHe siapa: sigepHas 000JI0uKa,

KapHuoIlUIa3Ma, XpPOMAaTHH, SAPBIILKO. XPOMOCOMBI

3.10

TpaHcnopT BEWIECTB B KIETKE

>I<H3HCI[€HTGJIBHOCTB KIJIICTKH

4.1

OOMeH BemiecTB, WM MeTa00IMu3M. AcCHMMIIANNS (TUTACTHYECKHH OOMEH) M
JUCCUMWIANMS (SHEPreTHUYECKH OOMEH) — JBE CTOPOHBI €IMHOIO MpoIliecca
MeTaboau3Ma. Tumbsl oOMeHa BEIIEeCTB: aBTOTPOQHBIA U reTepoTpodHbId. Poib

(bepMeHTOB B OOMeHEe BCICCTB U MMPCBpAICHUN SHCPIr'UU B KIICTKC

4.2

®dotocunre3. CBetoBas U TeMHOBas (a3bl Porocunresa. Peakuuu dortocuHTesa.
O¢ddextuBHOCTE PoTOCHHTE3a. 3HAUeHHE (OTOCUHTE3a IS >KU3HH Ha 3emile.
Bnusaue ycnmoBuii cpeapl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIICHHUS €ro
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCUHTE3UpPYIOIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IJIs

JKA3HU Ha 3eMiie

4.3

OHepreTHueckuii oOMeH B KieTke. PaciueruieHue BEIIECTB, BBIACICHHE H
aKKyMYJIMpPOBAaHHE OHHEPrMM B KIETKE. ITambl SHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buael. KucioponHoe OKuCIIEHHE, WIM KJIETOYHOE

npixanue. IPPeKTHBHOCTh YHEPTeTUIECKOTO OOMEHa

4.4

Peakiiun matpuuHoro cuHTesa. ['enernueckas nHpopmanus u JJHK. Peanmnzanus

reHeTHYeckoil MHpopmanuu B KieTke. ['eHeTHueckuid KOA U €ro CBOMHCTBA.




Tpanckpunmuus — Marpuunbiii cuaTe3 PHK. Tpancnsmus — OwocuHTe3 Oenka.

KOI[I/IpOBaHI/IC aMUHOKMCJIIOT. PoJb pI/I6OCOM B OMOCHHTE3€e OeKa

4.5

Heknerounsie ¢opMmbl ku3HU — BHUPYCHL. Mctopusi oTkpeiTus Bupycos (/1.M.
WBanoBckuit). OCOOEGHHOCTH CTPOCHHUS M HKU3HENEATEIHbHOCTH BHPYCOB.
bakrepuodaru. bonesHu pacTeHMHd, >XUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIC
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — BozOynutens CIIN/a.

[TpodunakTika pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUI

Pasmuoxxenne n WHAUWBHUYAJIbHOC Pa3BUTHC OPTaHU3MOB

5.1

Krerounsli 1WKI, WIM JKU3HCHHBIM LMKJI KiIeTku. MHTepdasza u mutos.
[Tpoueccrl, mpoTekaromue B uHTepdasze. Permmukanus — peakmuss MaTpUYHOTO
cunre3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBI HabOp — KapHOTHII.
JUmionaHbpi U TaIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL. ~ XPOMATHUIBL.
[uTonoruueckue OCHOBBI PAa3MHOXKEHUS W HUHAUBUAYAJIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenue xnerku — wmuro3. Craguum murtosa. Ilponecchl, mpoucxopsiiue Ha

pPa3HbIX CTAAUSAX MUTO3a. bUOIOrHUeCKUid CMBICII MUTO3a

5.2

@®opMbI pa3MHOKEHHsI OpPraHu3MOB: Oecroioe W mojioBoe. Buubl Oecronoro
pPa3sMHOXCEHHUS: JeNIeHHEe HaJBOE, IOYKOBAHHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTraHU3MOB, €T0 3HAUCHUC IJId CCICKIIUN

5.3

ITonoBoe pa3MHOXKEHHUE, €T0 OTIIMYUS OT OECTONIOrO.
Meiio3. Cragun wmeiio3a. Ilpouecchl, mpoucxopasiiype Ha CcTagusx Meio3a.
[ToBenenue xpomocoM B Mmeno3e. KpoccuHroBep. buonorndeckuii CMbICT U

3HaYeHUE Meio3a

5.4

["ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [lojoBBIE
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa3OBaHI/I€ M Pa3BUTHC IIOJIOBBIX KJIETOK —
rameT (Crepmaro3ouj, sileKieTka) — cepmaToreHe3 u ooree3. OcoOeHHOCTH

CTPOEHHUs AULEKIETOK U criepmaTto3onoB. Omionorsopenue. [lapreHorenes

5.5

WnnuBunyanbHoe  pa3BuTHe  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(amOpuoreHes). Dtamnbl SMOPUOHAIBHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX
npoOJieHue, TacTpyssius, opranoreHe3. [loctamOpuoHanbHOE pa3BUTHE. THITHI
MMOCTAMOPHUOHATILHOTO Pa3BUTH: TpsIMOE, HenpsiMoe (TMUMHOYHOE). Brusawme
CpeIbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKICHHBIC
YPOJICTBA.

Poct u pa3ButHe pactenuii. OHTOT€HE3 I[BETKOBOTO PACTCHHUS: CTPOCHUE CEMEHH,

CTaIuHn PAa3BUTHUA

HaCJICI[CTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB




6.1

[Ipenmer u 3agaun reHeTHKU. McTopusi pa3BuTUsl TeHETUKU. Bkiaa poccuiickux
U 3apyOexHbIX Y4EHBIX B pa3BUTHE TEHETHUKU. MeTOoapl TeHETHKHU
(TubpuIOIOTNYECKUi, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHIA ).
OCHOBHbIE T€HETUYECKUE MOHATUA. | eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMas B

cXeMax CerIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HAcCJEIOBAHUS MPU3HAKOB, ycTaHOBJIeHHbIe [. MeHnnenem.
MoHoruOpuaHoe CKpelMBaHue. 3aKOH eAuHOo00pa3us THOPHIOB TIEPBOTO
nokosneHus. IlpaBuno JOMUHUpOBaHUS. 3aKOH pacCHICIUICHHsS IPU3HAKOB.
I'unoresa unctorsl ramet. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JuruOpunHoe CKpemmBaHWe. 3aKOH HE3aBHCHMOT'O HACIEJOBaHUS MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAWTHOPHUIHOTO CKpEIIMBaHUSA. AHAIU3UPYIOIIee
cKpemmBaHue.  Mcnonp30BaHME — AHAIM3UPYIOLIETO  CKPELIMBAHUSA IS

OTIpe/IeTICHUsI TeHOTHIIA 0OCOOU

6.3

CuerieHHoe HacyeqoBaHMe Npu3HakoB. Pabora T. Moprana no cuemnjieHHOMY
HACJIeIOBaHUIO TeHoB. HapymeHuwe cLEIUIEHMs T€HOB B pe3yibTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHUs HAcCJIEeACTBEHHOCTH. ['eHeTndeckue
KapThl.

I'enetnka mnosna. XpoMOCOMHOE OIpeJeleHHe Ioja. AYyTOCOMBI M IIOJIOBBIE
XpoMocoMbl. ['omorameTHsle M rereporameTHble opraHusmbl. HacnenoBanue

IMPU3HAKOB, CICIVICHHBIX C II0JIOM

6.4

M3MenunBOoCTh. BUIBI M3MEHUMBOCTH: HEHACJICACTBCHHAS W HACJICICTBECHHAas.
Ponp cpenpl B HEHACIEACTBEHHOW  WM3MEHUMBOCTH.  XapaKTEpPHUCTHKa
MOAUGUKAITMOHHOW W3MEHUYMBOCTH. BapuwanuoHHBIA psax W BapHUalMOHHAS
kpuBas. Hopma peaknum mnpu3Haka. KoJgudecTBeHHbIE M KayeCTBEHHBIC

IMPU3HAKHU U UX HOpMa pCaKIIHH. CsoiicTBa MOHH(l)HKaHHOHHOﬁ HU3MCHYUBOCTH

6.5

HacnencrBeHHas, WIM TIe€HOTHIIMYECKas, H3MEHYHBOCTh. KoMOMHAaTHBHAas
W3MEHYMBOCTh. Mei03 W TMOJOBOM TPOIeCC — OCHOBa KOMOWHATHUBHOM
W3MEHYMBOCTH. MYyTallMOHHAsS W3MEHYHMBOCTh. Kiaccudukamus MyTarmii:
T€HHbIE XPOMOCOMHbBIE, FTEHOMHbIE. YacToTa ¥ NMPUYUHBI MyTaluii. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEeACTBEHHON n3MeHnunBoctu H.M.

BasuiioBa

6.6

I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TE€HETUKHU
YyeoBeKa: TeHEaIOrNYECKHU, OJIM3HEIOBBIH, UTOTE€HETUYECKHU,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTHUYeCcKuid. COBpeMEHHOE OmpeeicHHe
TE€HOTHIIA: TIOJIJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomonipio II[[P-ananu3a. HacnencTBeHHble 3a00JjieBaHUs 4YEIOBEKA: T'€HHBIC
0ose3Hu, 00JIE3HH C HACJICJCTBEHHOW MPEIPaCIIONOKEHHOCTHIO, XPOMOCOMHBIE

6omne3nn. ComMaTWdyecknue M TEeHEepPATUBHBIE MYTalUH. [IpHHIUIBI 310pOBOTO




06p8.38 JKHN3HHU, AHAr"HoCTHKH, HpO(bI/IJ'IaKTI/IKI/I n JICUCHHUA TCHCTHYCCKHX
Oone3Hen. MC,Z[I/IKO'FCHCTI/I‘ICCKOC KOHCYJIbTUPOBAHHUC. 3HaueHHE MC,HHHHHCKOﬁ

TFCHCTUKHU B IIPCAOTBpPAICHUN U JICUCHUH I'CHCTUYICCKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexuusi Kak Hayka M Mpolecc. 3apOKIEHHE CENeKLIHUH U JOMECTHKAIUS.
Yyenne H.M. BaBunoBa o0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LleHTpbl mpOUCXOXKACHHS TOMAIIHUX XUBOTHBIX. CopT,

nmopoaa, miraMm

7.2

CoBpeMeHHbIE METOJIbl CeNeKUMU. MaccoBbIi M MHIUBUAYAJIBHBIH OTOOPHI B
CEJIEKIMN PacTeHMH M KUBOTHBIX. OILlEHKa JKcTepbepa. biM3kopoacTBeHHOE
ckpemuBaHue — MHOpUAUHr. Ywuctas auHus. CKpelMBaHUE YHUCTBIX JIUHHM.
['eteposuc, unu rubpuaHas cuia. HepoJCcTBEHHOE CKpeIMBaHUE — ayTOPUIMHT.
Otnanénnas rubpuauzauus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIY4CHUE TIOJUIIOUI0B. JIOCTHIKEHHs CEJIEKLUUU PACTCHUM, JKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buorexHonorus Kak oTpacib IPOU3BOACTBA. ['€HHas MHXKEHEpUs. OTalbl
co3nanus pexomOuHantHOM JIHK u Tpancrenneix opranu3moB. Kietounas
uHxeHepuss.  Kiertounele  KyabTypbl. MEKpPOKJIOHaJIbHOE  Pa3MHOMKEHUE
pacteHuii. KiloHMpoBaHME  BBICOKOIIPOIYKTHUBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpPraHM3MOB. DKOJIOTHYECKHE W 3Thdeckue mpobiembl. MO — reHermdecku

MOIU(DHUITMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

DBOJIONUOHHAS OHOJIOTUA

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenscTBa  JBONIONMH.  [[aJCOHTOJIOTHYECKHE:  TIOCIIEOBATEIBHOCTD
NOSIBIICHUST BHJIOB B TMAJICOHTOJIOTUYECKON JIETONHCH, TEPEXOAHBIE (HOPMBIL.
Buoreorpaduueckue: cxonctBo M paziauuue ¢ayH u (IOp MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTHUYECKUE: CXOJICTBA U PAa3IUYKsi SMOPHOHOB pa3HBIX BUIOB
NO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOIMYHbBIE, AaHAJIOTUYHBIE,
pPYAMMEHTAapHbIE OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-ONOXUMHUYECKUE: CXOJCTBO
MEXaHHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METaOOJMUYECKHX ITyTE€H y BCex

OpraHnu3smMoB




1.2

OpomononHass  teopuss Y.  JlapBuna. IIpeanochliku  BO3HUKHOBEHHUS
JapBUHU3MA. J[BWKyIIME CHJIBI ABONIONMUA BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE TIPH OTPAaHUYCHHOCTH PECYpPCOB, HEONPEACIEHHAs N3MEHUYUBOCTD,

O0opb0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust »Bomounn (CTD) U OCHOBHBIE €€ TOJOXKEHHUS.

Muxkpossontonus. [lonynsinus Kak e AMHULA BUAA U YBOITIOLIMU

1.4

JBwxyume cuiabl ((hakTophl) 3BOJIOLMU BUIOB B HpUpoie. MyTalMOHHBINA
nporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. IlomynsiMoOHHBIE BOJHBI U Jpeid
reHoB. M3onsauus n murpanus. EcrecTBeHHbI 0TOOp — Hampapistomuil pakTop
3BOMIOLUU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocoOneHHOCTh  OpPraHM3MOB Kak pe3yiabTaT dBoiouuu. [Ipumepst
IpUCTIOCO0IeHUH y opraHu3MoB. ApoMop(}o3bl U UIHNO0A AN TAIUH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (OPMBI BUA0O0OpA30BAHUSA:

reorpapuIeckoe, IKOIOTHIECKOe

1.5

MakposBomrorust.  Popmbl  IBOMIOLMHU:  (WIETHYECKAas,  JHBEpPreHTHas,

KOHBEpIeHTHasl, napamienbHas. HeoOpaTtumMocTs 3BOIIOLINN

Bo3HukHOBEHME U Pa3sBUTHC ) KU3HU HA 3emite

2.1

JloHaydHBIE TIPEICTaBICHHUS O 3apOXKACHMM JKW3HHM. HaydHble rumoresbl
BO3HMKHOBEHUS XHM3HM Ha 3emie: aOuoreHe3 M maHcnepMmusa. XHUMHUYecKas
3BOJIIONMS. ODKCHEPUMEHTAIbHOE TIOATBEPKICHUE XHMHUYECKOM HBOJIIOLMH.
Havanphbie sTansl Ouonoruueckoi spomtoruu. ['mnoreza PHK-mupa. IlepBoie

KJIICTKHU U UX DBOJIXOIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT JKUBBIX OPraHu3MOB

2.2

Pa3Butne xusHu Ha 3emusie mo 3pam u nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickast apbl. [laneo3oiickas spa u €€ mNepHOAbl: KEeMOPHUICKHIA,
OPIOBUKCKHM, CHIIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJbHbIM, MEPMCKUM.
Me3zo3olickas 3pa U €€ Mepuoibl: TPUACOBbIN, FOPCKUM, METOBOM.

Kalinozoiickass »9pa u €€ mepuoibl: TMaJeOreHOBBIM,  HEOTCHOBBI,
AQHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIMMaTra W TEOJIOTMYECKUX IPOLECCOB.
OcHOBHBIE ATaMbI IBOJIOLUN PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl y
pacteHuil u KUBOTHBIX. IlosiBIeHue, pacuBeT M BBIMHUPAHHME TPYII KUBBIX

OpraHu3MOB

2.3

CucremMa OpraHM4yeckoro Mupa Kak OTpaxeHue HBOJIOLMU. (OCHOBHBIE

CHUCTEMAaTHYECKHUE IPYIIIBI OPraHU3MOB

2.4

:‘)BOJ'IIOHI/IH YCJIOBCKA. AHTpOHOJ'IOFI/IH KaK HaykKa. PaszButne HpeI[CTaBJ'IeHI/Iﬁ 0

IMPOUCXOKIACHUN YCIIOBCKA. MeTOI[BI HN3YUYCHHA AaHTPOIIOI'CHE3A. CXO,Z[CTBa u




pas3IMYus YeIOBeKa U KHUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHHE YEIIOBEKa.
JBwxymue cwibl (hakTopsl) aHTpornorene3a. HaciaencTBeHHass U3MEHYUBOCTh U
€CTeCTBeHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHUE OPYIHMA

Tpy/a, MBIIIJICHUE, PEYb

2.5

OcCHOBHBIE CTagUM U BETBHM 3BOJIOLUU YEJIOBEKAa: ABCTPAJIOMMUTEKH, YenoBek
ymenslid, YenoBexk mnpsaMoxonsdmui, YenoBek HeaHaepTanbckui, Yenosek
pa3yMHbIid. Haxoiku HMCKOMAaeMbIX OCTaHKOB, BPEMs CYIECTBOBAHHs, 00JIAaCTh

pacupOoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, 06p3.3 JKU3HH, OpyAUa

2.6

Yenoseueckue pacbl. OCHOBHbBIE OOJIBIINE pachl: €BpOIeouHas (eBpa3uiickasi),
HETpO-aBCTPAIOUIHAS (9xBaTOpHANIbHASA), MOHTOJIOMTHAS (asmarcko-
aMepuKaHcKas). YepTsl MPUCTIOCOOIEHHOCTH MPEACTABUTENEH YEIOBEYECKUX pac

K YCIIOBUSIM cyliecTBoBaHuA. ENMHCTBO YyenoBeyeckux pac. Kputuka pacuzma

OpraHusMbl 1 OKpyXarolias cpeqa

3.1

OKojorus Kak Hayka. 3aJadd U paszeibl dKOJOTruu. MeToabl AKOJIOTMYECKHUX
UCCIIeIOBaHMA. DKosorndeckoe MupoBo33peHue. Cpenbl 0OUTaHHUsST OPraHU3MOB:

BOJHAA, HA3CMHO-BO3AYIIIHAA, IOYBCHHASA, BHYTPHOPIraHU3MCHHAs

3.2

Oxonoruyeckue  Qaktopel. Knaccubukamus  IKOIOTMYECKHUX  (PAKTOPOB:
abuoTuyeckue, OMOTHYECKHWE M aHTpONoreHHsle. JlelcTBUE HKOIOTHMYECKUX

(haKTOpPOB Ha OPTaHU3MBI

3.3

AbGunoruueckue (QakTopbl: CBET, TeMmIepaTypa, BIaXHOCTb. DOTONEPHOAU3M.
[lpucnocobnennss OpraHu3MoOB K  JeHCTBHIO aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puTMsl

3.4

buotnueckue ¢akropbl. Buasl OMOTHUECKMX B3aUMOJICHCTBUI: KOHKYpPEHLIUS,
XHUIIHAYECTBO, Tapa3suTH3M, MYTyaldu3M, KOMMEHcalu3M (HaxJeOHUYECTBO,
KBApTUPAHTCTBO),  aMEHCAlU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aHMOHeﬁCTBHﬁ AJi1 CyII€eCTBOBAHHUA OPraHU3MOB B ITPUPOJHBIX COO6HI€CTBaX

3.5

KOIOTUYECKIE XapaKTCPUCTHKHU MOITYJIAIUH. OCHOBHEIE IIoKa3aTeiin
MnomyJjauu: 4YUCICHHOCTDb, IINIOTHOCTb, POXIAACMOCTb, CMCPTHOCTH, HPHUPOCT,

Murpanus. JJMHaMUKa YUCICHHOCTH MONYJIALMY U €€ perysinus

COOGH.IGCTBa 1 3KOJOTHYCCKUEC CUCTEMBI

4.1

CoobmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIEHO3a: BHJOBas,
NpOCTpaHCTBeHHAs, Tpoduueckas (mumesas). Bupabl-nomunHanTbl. CBS3M B

OuolLIEHO3E

4.2

Dxoyiorudeckue cucrembl (dkocucteMmbl). [lomarme 00 dkocucTemMe U




ouoreotieHo3e. DyHKIMOHATIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: TPOJYIIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BemiecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckne (mumieBble) YpPOBHU OKOCHCTeMbl. [luieBble 1iemu ©W CETH.
OCHOBHBIE TIOKa3aTeJIM SKOCHCTEMBI: OMoOMacca, MPOAYKIHS. DKOJOTUYECKHE
NUpaMUIBL: TPOAYKIMHU, YHCICHHOCTH, OmoMacchl. CBONCTBA HKOCHUCTEM:

YCTOMYMBOCTb, CAMOPETYIISIIUS, pazButue. CyKieccust

4.3

[IpuponHble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WU
LIMPOKOJIMCTBEHHOIO JIECA.

AHTpONOT€HHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOO0IKOCHUCTEMBI.
buonornueckoe u x03HCTBEHHOE 3HAUECHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak daktop ycroitumBoctH dkocucteM. CoxpaHeHue

OMOJIOTMYECKOT0 pa3HOO0Opa3us Ha 3emiie

4.4

VYuyenne B.W. Bepnaackoro o Ouochepe. ['panunpi, coctaB U CTpyKTypa
ounoceprr. XKuboe BemectBo U ero ¢yHkuuu. OcobeHHOCTH OHMOChephl Kak
rio0agbHON KOCHUCTEMBI. J[MHAMHUYECKOoe paBHOBECHE M OOpaTHas CBsI3b B
ouocepe. KpyroBopoTsl BemiecTB W OHOr€OXMMHYECKHE ITHKJIBI JJIEMEHTOB

(yraepona, a3ora). 30HaIBHOCTH OHOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoBeuectBo B Ounochepe 3eMian. AHTPOIMOTEeHHbIE M3MEHEHHs B Ouocdepe.
['mobGanpHBIE HKOIOTHYECKHE TPOOIIEMBI.
OcHOBa  palMOHANBHOTO  YIpPABICHUS MNPUPOAHBIMU pECypcaMH U HUX

ucnoip30Banue. JlocTikeHus: OMOIOTUH U OXpaHa MPUPOABI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* buosnorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., PyoioB A.M. u 1p.;
ITon penaknueit [laceunuka B.B. AxumonepHoe obmectBo «M31aTenbcTBoO
«IIpocBemenue»

* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuit A.A., Pyonos A.M. u 1p.;
[Tox penaxuueit [laceunuka B.B. AxunonepHoe o0iiectBo «M31aTenbcTBO
«[Ipocemienue»
buonorus. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., O011ecTBO ¢ OrpaHUUYCHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxnnoHepHoe obiectBo «M3aarenbcTBo «IIpocBerienney

buonorus. O6mias 6uonorus, 11 knacc/ Cusornazos B.U., Aradonona 1.b.,
3axapoBa E.T., O011iecTBO ¢ OorpaHU4€HHON OTBETCTBEHHOCThIO «/[PODAY;

AxnmonepHoe odmiectBo «M3aatenbeTBo «IIpocBerienue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

buonorus. [loypounsie pazpabotku k yueonuky [laceunnka 10-11 kmacchbr
bazosbiit ypoBens 2023.

MumakoBa B. H. buonorus. 10 k1. : MmeTonuueckoe nocodue k yueOuuky B. U.
CusornazoBa «buonorus. 10 kiacc. ba3zoBelit ypoens» / B. H. Mumakosa, 1. b.
Aradonosa, B. 1. Cuornazo. — M. : [Ipoda, 2019.

Mumakosa B. H. buonorus. 11 k1. : metoguyeckoe nocooue kK yueonuky B. 1.



CuBornazoBa «buonorus. 11 knacc. bazoBelit yposens» / B. H. Mumakosa, 1. b.

Aradonosa, B. . Cuornazo. — M. : [Ipoda, 2020.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
doxchopa https://foxford.ru/wiki/biologiya

SAKnacc https://www.yaklass.ru/p/biologia

100 ypoxkoa https://100urokov.ru/predmety/biologiya

Oo6umnako 3nanuit https://school.oblakoz.ru/home

Oumnnaita mikona https://app.onlineschool-1.ru/vse-klassy/biologiya
Wurepuerypok https://interneturok.ru/subject/biology/class/7

Ywmckyn https://lumschool.net/library/category/biologiya/

Permry EI'D https://bio-ege.sdamgia.ru/

Crynmapuym https://studarium.ru/






