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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY IS
OTpeeNeHHs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEpPKAHUS Y4yeOHOro mpeamera
«buosorusa» cocraBWIM: KOHIENTyanbHbie monoxkeHus @PIrocC COO o
B3aMMOOOYCIIOBIICHHOCTH  IICJIEH, COJEp)KaHMs, pPE3yJbTaTOB OOYy4YECHHS U
TpeOOBaHUIA K YPOBHIO MTOJATOTOBKHY BBIITYCKHUKOB, TTOJIOKEHUS 00 OOIUX MENIX U
MPUHITUIIAX, XapPaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHETO
obmero oOpasoBanuss B Poccuiickoit @Dexeparuu, a TakKe IOJOXKEHUS O
cnenuduke 6uonoruu, €€ 3Ha4YeHUM B MO3HAHUU KUBOM MPUPOJILI U 00ECIIedeHUN
CYIIIECTBOBAHMSI YeJIOBeUECKOro ooOrmiecTBa. COrslacHO Ha3BAaHHBIM TOJIOKCHUSM,
OTIpeIeICHBl OCHOBHBIC (DYHKITUH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruu JaéT TpeNCTaBICHHE O UesIX, 00 oOuen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS H Pa3BUTHUS OOYyYarONIUXCS CpeACTBAMU
yaeOHOrO TmipeameTa «buomorusy», omnpeaenser o00sA3aTeNbHOE MPEAMETHOES
colep)kaHUe, €ro CTPYKTYpY, paclpeaeiieHne 1o pa3jaeiaM ¢ TeMaM,
PEKOMEHIYEMYIO TOCJIEeI0BATEIbHOCTh U3yUEHHUsI Yy4eOHOro Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€HM, JIOTMKA OOpa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00 yJarOIIHXCA.

B nmnporpaMmvMe mo OuHONIOrMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbBIM W MPEAMETHBIM pe3yibTaTaM
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
MPUHITMI TPEEMCTBEHHOCTH B M3YyYEHHHM 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
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHHUEM K OKpYyKalouled MpUPOIHON cpene.
[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
MOJTYYEHHBIX 3HAHUI B MOBCEIHEBHOM KU3HM ISl PEIICHUs TPUKIAIHBIX 3a7a4, B
TOM dYHCIe: MPO(UIAKTUKU HACIEJACTBEHHBIX 3a00JE€BAaHUI YETIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHHUS, 000CHOBaHUS HKOJOTUYECKHU
IIEIeCO00pa3HOr0 TOBEACHUS B OKPYKAIOIICH NPUPOTHON cpene, aHaim3a
BJIMSIHUSL XO3SIMCTBEHHOM NESTEIbHOCTH YeJIOBEKAa Ha COCTOSHHE MPUPOJIHBIX M
HCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K MPUKIIATHON HATIPABICHHOCTH
yaeOHoro mpeaMera «buonorus» MpoaUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS



YCIIOBUU AJI PEIISHUs] OJHOM M3 aKTyallbHbIX 3a/1ay IIKOJbHOI0 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 oOecrieunBaeT (QopMUpOBaHUE y OOYYAIOMIMXCA MPEACTABICHUNA O
HAyYHOU KapTHUHE MHpA, paclIupsieT ¥ 000OIIaeT 3HAHUS O XKUBOW mIpupone, eé
OTJIMYUTENIbHBIX TMPU3HAKaX — YpPOBHEBOW OpraHM3aldyd M HBOJIIOLMUHU, CO3JAET
YCIOBHSI  JJi: TO3HAHUS  3aKOHOB  JKMBOW  MpUPOIbI, (OPMHPOBAHUSA
(GyHKIIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO U Oe3omacHoro obpasa
KU3HH, SKOJIOTUYECKOT0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

bonbuioe 3HaueHre OMONOrUsl UMEET TaKXKe I PELICHUs] BOCIUTATENbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpeIHero  oOmero  oOpa3oBaHMs,  COUMAIM3ALUU
oOyuaromuxcs. M3ydenue 6uonorun odecrieunBaeT yciaoBus st popMUpOBaHUS
UHTEIUIEKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX U  HH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYyJIbTYpbl, CIIOCOOCTBYET HHTErpaludud OHOJIOTMYECKUX 3HAHUNA C
MIPEACTABICHUSIMH U3 JAPYTUX YYEOHBIX NPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUHU
u reorpadun. Ha3zBaHHble TONOXKEHHS O MpEeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» cocraBWIM OCHOBY [UJIsl ONpPEIEIEHHs IOAXOI0B K OTOOpy u
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUSA, MPEICTABIEHHOr0 B IporpaMmMme 0
OMOJIOTUH.

Ot60p coxepkanus yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHI KYyJIbTypOCOOOpPA3HOTO MOJAXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOyYaroluecs: TOMKHBl OCBOUTH 3HAHHMS W YMEHUS, 3HAUMMBIEC MJis
dbopmupoBaHus 0OIIEH KyJIbTYphbl, ONpPEACNSIONIME aJeKBaTHOE TOBEACHUE
YesioBeKa B OKpYXarolled MPUPOAHON cpesie, BOCTpeOOBaHHbIE B MOBCEIHEBHOU
KU3HU U NpaKTHUECKOM aestenbHOocTU. Oco0oe MecTo B 3TOM cucTeMe 3HAaHUM
3aHHUMAIOT 3JIEMEHTHI CO/IEpPKAHMsI, KOTOPbIE CIy>KaT OCHOBOH it (OPMUPOBAHUSA
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHE MuUpa H
HEHHOCTHBIX  OPHUEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  TI'YMaHHM3alUU
OHMOJIOrMYECKOro 0Opa3oBaHMUI.

CTpyKTypUpOBaHUE COJAEpX)aHUSA Y4YEOHOro MaTepuaja B HPOrpaMMme IO
OMOJIOTUH OCYIIECTBICHO C YYETOM NPHOPUTETHOrO 3HAYEHUS 3HAHUU OO0
OTJIMYUTENIbHBIX OCOOCHHOCTSX >KMBOM MPUPOBI, O €€ YPOBHEBOW OpraHU3alluu U
ABOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINUE COAEepKaTelbHble TUHUM: «buonorus kak Hayka. MeTonbl
HAay4YHOro no3HaHus», «Kierka kak Ouonorumueckas cucremayn, «OpraHu3Mm Kak



Ouosnornyeckas cucrema», «CucreMa M MHOT0OOOpa3He OPraHUYECKOrO0 MHUPAY,
«IBOJIOMS KUBOU MPUPOABI», « IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH .

Henp wm3yuenus ydebHOro mnpeamera «buomorus» Ha 06a30BOM ypOBHE —
OBJIaJICHUE  OOYYAOIIMMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHATBLHOU
OpraHW3allid JKUBBIX CHCTEM pA3HOTO paHTa MW TNpUOOpETEeHHUE 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 00ECTICUMBAETCS PEIICHUEM CIICAYOIINX 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, CTPOSHUU, MHOTOOOpa3ui U OCOOCHHOCTSX KHBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTaHHW3aIlUH, BBLIAOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBAaHUSX B OMOJIOTHH;

dbopmupoBaHrue y 0OyYaromMXCs ITO3HABATEIbHBIX, HHTCIUICKTYyalIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHaIM3a JaHHBIX O MYTSIX Pa3BUTHSI B
OMOJIOTMY HAyYHBIX B3IJISIOB, WIEH M TIOIXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
pPa3HOro ypOBHSI OpraHU3alliu;

CTAaHOBJICHHE Yy oOOydJarommxcss oOOIel KyJabTypbl, (YHKIIHMOHAILHOMN
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH W OLICHUBATH SIBJICHHUS OKPYKAIOIIETO
MUpa JKMBOW TPHUPOABI HAa OCHOBAHWHM 3HAHWH W OIBITa, IOJIYYEHHBIX IPHU
U3y4eHUU OHUOJIOTHU;

dbopmupoBaHrue y OOyYamIMXCS YMEHHH WIIIIOCTPHPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHWM B TPAKTHUYECKOW JESTEIHHOCTH YEIOBEKAa, pPa3BUTHUHU
COBPEMCHHBIX MEIMIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTU B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KUBOMU
MIPUPOJIBI, HEOOXOUMOCTH OEPEIKHOT'0 OTHOIIIEHUS K HEH, COOTIOICHHS dTHISCKHUX
HOPM TIPU TIPOBEICHUN OMOJIOTHYECKUX UCCIICIOBAHU;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIIIEHUS YPOBHS
AKOJIOTUUYECKOHN 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 cpemgnero obOmero oOpa3oBanus «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTENbHBIM YYE€OHBIM TMPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOMN 00macTi «ECTeCTBEHHO-HAYyUHBIE PEIMETHI.



JInst uzyuenusi OMoI0TvM Ha 0A30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHuUs
orBoauTcs 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Henenro), 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, Kilaccupukalus, MOJeTUPOBaHUE, CTaTUCTHYecKass 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 OPraHU3aIUA.

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, MOMYJIALHMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKH ), Onoc(epHBIi.

JdemoHncTpanuu:

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

O6opynoBanue: mojaenb mojiekyibl JIHK.

Tema 3. XumMuuecKkuii cOCTaB ¥ CTPOEHHE KJICTKH.

XUMUYECKUN COCTAB KJIETKU. XHUMHYECKUE DSIJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpAJIbHBIE BEIIECTBA.

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

benku. CoctaB u crpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezameHnumbie 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MoOJeKynbl (TepBUYHAS, BTOPUYHAs, TpPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buosnoruueckue
(yHKIMN OENIKOB.



®depmeHTHl — Ouosiormyeckue karanuzatopbl. CrpoeHue ¢epMeHra:
aKTUBHBIA IeHTp, cyOcTpaTHas crneuu@uuHocts. KodepmenTsl. BuramMuHbI.
OTanuust PepMEHTOB OT HEOPTAHMYECKUX KAaTaTNU3aTOPOB.

VYrneBogel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KcHpr003a),
nucaxapuabl  (caxapos3a, JakTo3a) M ToJMcaxapulibl (Kpaxmaj, TJIMKOTEH,
1esto03a). buonornvueckue GyHKIMH YTIIEBOJIOB.

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

Hykneunoswsie xwucnorsl: 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. METO/Ibl U3YUEHUS KIETKH.

Knerka kak menoctHas >xuBas cucrema. OOmme NpU3HAKK —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. OnHomemOpanHble opraHownbl kierku: OIIC, ammapart I'ombmxwy,
a30coMBbl. [lonyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHAPHUU, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUM W macTua. Bunel mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM WEHTpP, LEHTPUOIH, PECHUYKHU,
KryTUKU. QyHKIMHA OPraHOUI0B KJIIETKU. BKilroueHus.

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

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. lllnelinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yunkunc, 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 Bojbl», «brocunTes 0enka», «CTpoeHrne MOJIEKYJIbl OelKay,
«Ctpoenue pepmenrtay, «Hyknennonsie kucnorsl. [JHK», «CtpoeHue Monexybl



AT®y», «CtpoeHne 2yKapuOTHYECKON KIETKM», «CTpOEHUE KUBOTHOU KIIETKHU»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHe MPOKAPUOTUYECKON KIETKHY,
«CTpoeHue siipa KIETKn», «YTIeBOAb, «JIunuab.

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

JlabopaTopHble U NpaKTHYeCKHE 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: aBTOTpOodHBIN U rerepoTpodHsiil. 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 (OTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHHTE3UpYIole 0aKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
AKKyMYJIUPOBAHHE DSHEPrUU B KJIETKE. 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 uH@popManuu B KIETKe. | €HETHYeCKHl KOJ H €ro
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHTe3 PHK. Tpancnsauua — Guocunres
Oenka. Ortanbl TpaHcasuuu. KonmupoBanwe amuHOkuciIOT. Ponbs pubocom B
OuocuHTe3€e OenKa.

Hexknerounsie ¢popMbl ku3HN — BUpYCHL. VicTopust oTkpbiTus 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 ~ TpaHCKpHUIILIMS, peBepTaza W  uWHTerpasza. lIpodunaktuxa
pacnpocTpaHeHus! BUPYCHBIX 3a00JIEBaAHUIA.

JdeMoHCcTpanuu:

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

Tabmuipl 1 cxembl: «Tunel nutanus», «Metadboauzmy», «MUTOXOHIPUSY,
«IHepreTudeckuii ooMen», «Xiopormiacty, «Portocuntesy, «Ctpoenue JJHK»,
«CtpoeHre U PyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckut Kom,
«Bupycer», «bakrepuodarn», «Ctpoenune u xuzHeHHbINH nukin Bupyca CITN/a,
0akrepuodara, «Pemnukarnusa JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Ttpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHne KIETKU», Moelb 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 CMBICII 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. buomormyeckuid CMbICT U
3Ha4YeHUE MeHno3a.

'amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrnepmMaTo30u[, SHMIEKJIeTKa) — CIEepPMaTOreHe3 M OBOICHES.
OCOOCHHOCTH CTPOCHHS SHIEKJIETOK U crepMaTo30ouaoB. OmuiogoTBOpeHUe.
[TapTenorenes.

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



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 Pa3MHOKEHUS OPraHU3MOBY», <«/[BolHOE
OIUIOJOTBOPEHUE Yy [IBETKOBBIX pAaCTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHuil», «Jlenenne kieTkn Oakrepuit»y, «CTpOEHHE IOJIOBBIX KJIETOK»,
«Ctpoenne xpoMocoMbl», «Knerounei mukiny, «Permnmukanus JJHK», «Mutosy,
«Menoz», «lIpsmoe u HenpsamMoe pa3BUTUEY, «] aMETOreHe3 y MIIEKONUTAIOIINX U
yesnoBeka», «OCHOBHBIE CTA/IMM OHTOI€HE3A.

O6opynoBaHue: MUKPOCKOTII, MUKpOIpenapaThbl «CnepMaTo30M/ 16l
MJICKOITUTAIOLIETO», «SIHIIEKIIeTKa MIIEKONUTAmEro», «Kapuokunes B KieTkax
KOpEIlKa JIyKa», MAarHUTHAas MOJEb-alIUIMKausa «J/leneHue KIeTKu», MOJIEIb
JIHK, monens meTtadha3HOil 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. HacsieiCTBEHHOCTh M U3MEHYUBOCTH 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,
LIUTOT€HETUYECKUHN, MOJEKYIIpHO-TeHeTuYeCKuil). (OCHOBHBIE T€HETHUYECKHUE
noHaTus. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPHU3HAKOB, YCTAHOBIECHHbIE . MeHaenem.
MonoruOpuHOe CKpeIIMBaHUE. 3aKOH eIuHO00pa3us THOPHUIOB IIEPBOTO
nokoneHus. IlpaBuino JOMUHUpOBaHUSA. 3aKOH paCUICIUICHUS MPU3HAKOB.
['unoresa yucrorel ramer. [1oJHOE U HEMOIHOE IOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HacIeAOBaHUS
npu3HakoB.  lluToreHernmueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUA.
Ananusupymouiee ckpemuBaue. Mcrnonp30BaHne aHATM3UPYIOIIETO CKPELIUBAHUS
JUISL OTIPEJIETICHUSI TEHOTHUIIa 0COOU.

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

XpOMOCOMHasl 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 HACIIEACTBEHHAS.
Ponp  cpempl B HEHAacneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(PUKALMOHHON N3MEHUYUBOCTU. BapHualimoHHbIN psifl M BapUallMOHHAsS KPUBAs.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M KauyeCTBEHHbIE MPU3HAKU M HX
HopMa peaknuu. CBolicTBa MOAU(MHUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM TreHOTUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHUYMBOCTh. Melio3 U TOJIOBOM TMpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalimoHHasi u3MeH4UnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTanuii. MyTareHHbIe (GaKTOPHI.
3aKOH r'OMOJIOTMYECKHX PAIOB B HacleACTBEHHOM n3menunsoctru H. . BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKU
YyeJ0BeKa: reHeaIOTMYSCKUM, OJTM3HEI[OBBIN, IINTOT€HETUYSCKUHM, OMOXUMHUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHnHoOe ONpENIETICHAE TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacnencrBeHHble 3a0oieBaHUs 4YeJNOBEKa: TeHHbIE OOJIE3HHU,
0O0JIE3HN C HaCJIEJCTBEHHOW MPEApacoioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckne H TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIHANBI
310pOBOr0 00pa3a >KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T'€HETHYECKHUX
0ose3Hel. MenuKo-reHeTUYECKOe KOHCYIbTUPOBAHHE. 3HAUYECHHUE MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIEHUH U JICUCHUU T€HETUYECKUX 3a00JI€BaHMI 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] M €ro LMUTOrE€HEeTHYecKas
OCHOBa»,  «3aKOH  YHCTOThI  Tamer», «J{urubpuaHoe  CKpeluBaHHEY,
«uronornyeckue  OCHOBBI  AUTHOPUAHOIO  CKpelIMBaHUs»,  «Meio3y,
«B3auMonencTBue aJUIENbHBIX TE€HOB», «l'€HeTHYecKue KapThl PACTEHUM,
KUBOTHBIX U 4eJOBEeKa», «l'eHeTuka mosiay, «3aKOHOMEPHOCTH HACIEIOBaHMUSI,
CLUEIUIEHHOrO ¢ TmonoMm», «KapHOTHNBI 4YenoBeKa W IKUBOTHBIX», «Bumbl
U3MEHUYUBOCTHY, «MonudukanoHHas U3MEHUMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHUYHUBOCTH.

O6opynoBanue: Mopaenu-anuiMKauud «MOHOTHOPUAHOE CKpEILIMBaHUE,
«Henonnoe nomuHupoBanue», «JluruOpuaHoe ckpemuBanue», «llepekpéct



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

JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

JlaGopatopHasi pabora No 5. «M3ydeHue pe3yapbTaTOB MOHOTHOPUAHOTO 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. W. BaBunoBa 0 uUeHTpax TMNPOUCXOXKACHUS U MHOroooOpasus
KYJIBTYPHBIX pacTeHui. LIeHTpbl MPOUCXO0XKIEHHUsS AOMAIIHUX XUBOTHBIX. CopT,
opo/ia, LITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMH. MacCoBbIM U MHAUBUAYAIbHBIA OTOOPHI B
CENIEKIIMM PACTEHUHM M KUBOTHBIX. OIIEHKAa JKCTEpbepa. bIM3KOPOICTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucrtas nuHus. CKpellMBaHUWE YHUCTHIX JIMHUH.
I'ereposuc, wnu ruOpunHas cwia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
OtnanénHas rtuOpuauzauusa U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes U
IIOJIyYEHHE TNOJMIUIONIOB. JIOCTHIKEHMS CENEeKUMU pACTEHUM, JKUBOTHBIX H
MUKPOOPTIaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3ganusi pexkomOuHantHOW JIHK wu TpaHcrenHsix opranusmoB. Kierounas
uHxeHepusa. Kiierounsle KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiioHupOoBaHWe 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 pacTeHui», «Ilopoapl JoMalHUuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzanusy», «Padotel akagemuka M. ®. NBanoBay,
«[lomummonausay, «OOBEKTH OnoTexHONIOruM», «KiaeTouyHble KyJIbTYphl U
KJIOHUpOBaHKE», «KOHCTpyrnpoBaHuEe U EPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH TIOJI0B 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 OMOJIOrMU. BiusiHME 3BOJIIOIMOHHOM TEOpUU Ha pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

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

OMOpPHUONIOrMYECKHe: CXOACTBA M pa3iuuusi SMOPHOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKUE: T'OMOJIOTMYHBIE, AHAJOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXAHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX 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 3Boaonuu (CTI) u e€ OCHOBHBIE MOJ0KEHHUS.

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 BugmooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUJ1I000pa3oBaHus: reorpaduueckoe, IKOJIOrHIECKOE.

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

[IpoucxoxieHHEe OT HeCleUHaTU3UpOBaHHbIX MpenakoB. IIporpeccupyronias
cnenquanu3anys. AJaTUBHAS pagualusl.

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, «Dopmbel  OOpbObI 32
CylecTBOBaHHE», «EcTecTBEeHHBI 0TOOP», «MHOrooOpasue COpTOB PACTEHHII,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYUBOCTEY», «ApoMopdo3bly, «Maunoamanramuuy, «OO0mmas aereHepamusy,
«/IBmxymme cunsl dBomoouun», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopb0a 3a cymiectBoBaHuE», «lIpuUCOCOOIIEHHOCTh OPTAaHU3MOBY,
«["eorpaduyeckoe BUA000pa3zoBaHuE», «IKOIOTUUECKOE BU000PA30BAHUE.

OO6opynoBaHue: KOJJIGKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IJIOAOB M ceMsiH, Kouiekuus «lIpumepsl 3alUTHBIX NPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOjelIb «OCHOBHBIE HAIIPaBJICHUS 3BOJIOLUNY», 0O0BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta ITO3BOHOYHBIX .

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

JlabopaTopHble U NpaKTUHYEeCKHEe PadOThI:

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

Jlaboparopnast pa6ora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOI'O XapaKkTepay.

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

JloHay4Hble TpPEACTaBICHUS O 3apOKICHUU >KU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS JKM3HUM Ha 3emuie: a0OuoreHe3 M mnaHcnepmus. XUMHUYecKas
HBOJIIOLIMSA. AOHUOT€HHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHWYeCKUX.
DKCHepUMEHTAIBHOE MOATBEPKICHHE XUMHUECKON 3BOIIOIMU. HayanbHble 3Tamnbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKU. I[lepBble KIETKM U HX HBOJIIOIMS.
@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 S>KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0siBIEHNE, pacBET U BBIMUPAHUE TPYNI )KUBBIX OPraHU3MOB.

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

DBOIOIMS YETTOBEKA. AHTPOIIONOrUs KaK Hayka. PazBuTue nmpeacTaBieHnil o
IPOUCXOXKIACHUN YelloBeKa. Meroasl u3ydyeHusi aHTponoreHe3a. CxolcTtBa u
pa3InuyMs 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakTopbl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3rOTOBJIEHUE OPYIUN TPYA, MBILIJICHUE, 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, OPY/IHUA.

UYenoBeueckue packl. OcCHOBHbIE  OOJbIIME  pachl:  €BPOMNEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHasi  (d9KBaTOpuaidbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCIOCOONIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EIMHCTBO 4YEIOBEUECKUX 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 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAXOMOK  MPEIKOB
COBPEMEHHOI'0 4YENOBEKa», «lpeBHenmme moan», «peBaue moan», «llepBbie
COBPEMEHHBIE JTI0n», «HeroBeueckue paco».

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

JlabGopaTopHble U NpaKTHYeCKHe PadoThI:

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



OKCcKypeust «IBONIOLUSA 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.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

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

AOGuotnueckue (akTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEeprnoan3m.
[IpucnocoOnenus  OpraHM3MOB K  JECUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTopBhlI. Buner OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHITUS, XUIIIHUYECTBO, cMMOK03 u ero (opmel. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJEOHHMYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HAuY€HHE OWOTHYECKHMX B3aUMOJEUCTBUM [Jisi CYIIECTBOBaHUSA
OpPraHU3MOB B MPUPOHBIX COOOLIECTBAX.

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

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. «BnusHue cBeTa Ha POCT U pPa3BUTHUE YEPEHKOB
KOJeyca.

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

Tema 4. Coo01mecTBa 1 IKOJI0OTHYeCKHE CUCTEMBI.

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

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



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemiecTB U MOTOK SHEPTHUH B IKOCUCTEME.
Tpoduueckue (muiieBbie) YpPOBHU OKOCUCTEMBbI. [lumieBble LEMH U CETH.
OcCHOBHBIE TIOKA3aTeNW SKOCHUCTEMBbI: Ouomacca, NPOAYKIHUSA. IKOJIOTHYECKHe
NUpamMubl: MPOAYKLIHMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOpEryJisilius, pa3BuTue. CyKueccus.

[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
OMOJIOTUYECKOro pazHooOpasus Ha 3emiie.

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

KpyroBopoTs! BemiecTB U OMOreoOXUMUYECKUE Kbl AIIEMEHTOB (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 pallMOHAIBLHOIO
yIOpaBJICHUs] TPUPOJHBIMU pecypcaMu M HX HCHoNb30oBaHue. JlocTuxkeHus
OMOJIOTUHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

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

Tabmunpl u cxembl: «llumieBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypar,
«[Ipuponnbsie coobmiectBay, «llemu nutanusy, «IKOIOTHMYECKAS MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HMIMPOKOIUCTBEHHOTO Jecay, «IKOoCUCTEMA
XBOMHOro  Jjeca», «buomeHo3 Bomoéman, «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JACUCTBHUS Ha Ipupody», «Baxuelmine UCTOYHUKHU
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX BoA», «[louBa — BakHeilIasi cocTaBistolas
ouocheprr», «DakTopsl Aerpaganuu mouBy, «llapHukoBbIil d3pdexT», «DakTopb
PaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas crpykrypa Oumochepbi»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriiepona B 0uocdepe», «KpyroBopor azora B MpUpOAE».

OO6opynoBanue: Mojenb-ammIukamnus «TUnudHble OMOILEHO3BI», TepOapuit
«PacTutenbHble cOOOIIECTBAY, KOMIEKIIUA «bUoLIeHO3Y, «BpeauTenu BaKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TIepOdapuu W KOJUIEKIUM pAaCTEHUUd 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  BA30OBOM  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 pE3ylbTATOB OCBOEHUA IpeamMera «buonorus»
BbIJICJIEHBI CIEAYIOIIUE COCTABIISIIOUIME: OCO3HAHUE OOYYaAIOIIMMUCS POCCUICKON
rPaXXJaHCKOM UJICHTUYHOCTU — FTOTOBHOCTHU K CAMOPa3BUTUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpENENEHUI0, HaJINdhe MOTHBAllMM K  OOy4YeHHIO  OHOJIOruw,
[[EJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOCKIEHWN JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAAUIUN pa3BUTHUA OHOJIOTMYECKOro
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOrO0  O0pa3oBaHUs, HAIWYHWE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUSA INpenmera «buonorus» ToCTUraroTcs B
€IMHCTBE Y4YeOHOW ¢ BOCIHUTATEIHHOM JEATEIHHOCTM B COOTBETCTBUHU C
TPaJIULMOHHBIMA POCCUUCKUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSAMH, MPUHATHIMU B OOIIECTBE NpaBWIaMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TMpoOIleccaM CaMOITO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, pA3BUTHs BHYTPEHHEHW MO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABONOPSAKY, YEJIOBEKY TPYZa U CTAPLIEMY ITOKOJICHUIO,
B3aUMHOI'0 YBa)XKEHMS, OCEpEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaJULMsIM MHOTOHAIIMOHAIBHOrO Hapoaa Poccuiickoin Denepaiuu, mpupoae u
OKpYXKarolleHn cpele.

JIndHOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpenmera «buomorusy»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpMEHTAllUW, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO O00IIecTBa, pacIIMpeHUE KU3HEHHOTO
OMbITa U OMNbBITA JIEITEILHOCTH B MPOILIECCE PEaTU3allii OCHOBHBIX HAITPaBICHUU
BOCIIUTATEIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCKOTro BOCITUTAHUS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUKA 00YUYaIOIIEerocs Kak aKTUBHOTO U

OTBETCTBEHHOT 0 YJ€HA POCCUKCKOr0 OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIbHOCTA IMPU CO3aHHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBIMOIHECHUU
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 YOCKICHUSAMU, KYJIbTYPHBIMU 1IIEHHOCTSIMU U
COLIMAIBHBIM ITOJIOKEHUEM;

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

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM JESATEIBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUA:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXKJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBXKEHHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH TIEpE.l
Pomunoi, ropmoctu 3a cBOW Kpal, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IbI,
TOCTHXXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTMW, TOHWUMAaHUS 3HA4YCHHS OWOJIOTMM 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 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOTO 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 MOCTPOCHUE YCTOMUUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOUM POJAMTEIISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUH C
TpaauuusiMHu Hapo10B Poccuu;

4) 3cTEeTUYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;



ITIOHMMAHHUE SMOLMOHAJIBHOTO BO3JECUCTBUS JKUBOU IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBISATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHUS KYJIbTYPbl 310POBbS H
3MOIMOHAJIBHOTO 0JIaronoJIy4Yns:

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

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

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX NPUBBIUCK (YHOTpeOJICHUS
QJIKOT0J1s1, HAPKOTUKOB, KypEHUS]);

6) TpPy10BOr0 BOCIUTAHMS:

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

FOTOBHOCTh K AKTUBHOW JESATEIbHOCTH TEXHOJOTMYECKOM U COIMAJIbHOU
HAIpPaBJI€HHOCTH, 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 CIIOCOOHOCTh K 0Opa3oBaHWIO W C€aMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHUS

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

MOBBIIIICHNE YPOBHSA HKOJIOTHYECKON KYIbTYphl: MPUOOpPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB H OLEHKHM WX BO3MOXHBIX [OCHEACTBUMA IS
OKPY’KAIOIIEN CPEMBI;

OCO3HAaHME TI00aJBLHOrO XapakTepa HKOJIOTMYECKUX MpoOJieM W MyTel ux
pelIeHus;

CHOCOOHOCTh HUCMOJB30BaTh MPHOOpETAaeMble MPU H3YYCHUH OWOJIOTUU
3HAHUS M YyMEHHUSI TIpU peIIeHUH TPoOJeM, CBS3aHHBIX C pallOHAIbHBIM
OPUPOIOIIONIb30BaHUEM  (COOJIIOICHHE  TPaBWJI  MOBENCHUS B MPHUPOJIE,
HAIlPaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
dKOCHCTEM, Orocdepnl);



AKTUBHOE  HEINpHUATUE JIEUCTBHUM, IPUHOCAIIMX BpEd  OKPYXKAIOLIEH
OPUPOJHON cpesie, YMEHHE IMPOTHO3UPOBATh HEOJIArONpHUATHBIE HKOJIOTMUYECKHE
HOCJIEACTBYS NPEANPUHUMAEMBIX ACUCTBUI U PEAOTBPAILAT HX;

HaJIM4Me Pa3BUTOr0 dKOJOIMYECKOr0 MBIIUIEHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN AEATEIbHOCTH YKOJOTNYECKON
HaITPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

c(OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKH M OOILECTBEHHOW MPAaKTHKH, OCHOBAHHOIO Ha JHAJIOre
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUDE;

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

NOHMMaHue crneuupuky OUOJIOrMM Kak HAayKH, OCO3HaHHs €€ poiau B
(OpMUpPOBAHUN PAIMOHAIBHOIO HAYYHOI'O MBIIIJICHUS, CO3/aHUU LIEJTOCTHOTO
MPEACTABICHHUS 00 OKpYXaloleM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEJIOBEKAa U
oOuiecTBa, B IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEW M pEHIeHUH MpolaeM
COXpaHEHUs IPUPOAHOI0 PABHOBECHS],;

yOexXIEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBHUIM3ALINU:
oOecrieyeHusi HOBOIO YpPOBHS DPAa3BUTHUS MEIULMHBI, CO3JAaHUE IMEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX pellaTh PEecypcHble  MpOOJEMbl  pPa3BUTHUS
YeJI0BEYECTBA, IIOUCKA MyTeHW BBIXOJA U3 INI00ATBHBIX IKOJIOTMYECKUX MPOOIeM U
obecrieueHusi  Iepexoja K  YCTOMUMBOMY — pa3BUTHUIO,  PAlMOHAIBLHOMY
UCTOIb30BAaHUIO MPUPOIHBIX PECYpPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OWOJIOIMYECKUX 3HAaHUM B LEIAX
MOBBIIICHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3yYEHUU OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, MUCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TOJAy4YaeMble 3HaAHMs JJid aHalu3a Hu
OOBSICHEHHs SIBJICHUU OKPYXKAIOLIEro MUpAa U MNPOUCXOAIIUX B HEM H3MEHEHUH,
yMEHHUE JienaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsSI HAa OCHOBE HAy4dHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LIEJBIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIONB30BaTh OWOIOTMYECKUE 3HAHMS MJIs
pelIeHus Npo0JIEM B pealbHbIX KU3HEHHBIX CUTYalLIHAX;

OCO3HAaHME LIEHHOCTHM HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U HCCIIEN0BATEIBCKYIO JEATENbHOCTh HHINBUYAIbHO U B IPYIIIIE;



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

METANPEIMETHBIE PE3YJIBTATBI

MeranpeamerHble pe3yabTaThl OCBOEHHs yuyeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMble i1 (POPMHUPOBAHUS MHPOBO33PEHUS OO0YyYaIOIINXCSA
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTpaXarolue
LEJIOCTHOCTh HAay4YHOM KapTUHbl MHpa U CHEUM(PUKY METOJIOB I103HAHU,
UCTOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHs, sIBICHUE, MPOLIECC,
CUCTEeMa, Hay4YHBIH (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJEeIOBaHUe,  HaOJIOEHHE, M3MEpPEHUEe, OSKCIEPUMEHT U JIPYrux),
yYHUBEpCAJIbHble Yy4yeOHble JeWcTBHs (TO3HABaTelbHbIE, KOMMYHUKAaTHUBHBIE,

PEryJIATUBHEIE), o0ecreynBaroiue dbopmupoBaHue GYyHKIIMOHATBHOM
IPaMOTHOCTH U  COIMAIBHOM KOMIIETEHIIMM OOYyYaoIIUXCs, CIIOCOOHOCTH
o0yuaroniuxcs WCIIOJIh30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MUPOBO33PEHUYECKME 3HAHUS U  yHUBEpPCAIbHbIE ydyeOHbIE JIEUCTBUS B
[IO3HABATEIbHOM U COLIMAJIbHOM MTPAKTHUKE.

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHS IMPOTPAMMBI CPEIHEr0 OOIIEro
00pa30BaHuUsl TOJKHBI OTPaXkaTh:

OBaanenue YHHMBEPCAJIbHBIMH yueOHBIMHU NMO3HABaTeIbHBIMH
NEeHCTBUAMMU:

1) 6a30BbIe JTOTHYECKHE TeHCTBUS:

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

UCMOJIb30BaTh MPU OCBOCHUU 3HAHUM NPHUEMBI JIOTMYECKOI'O MBILIUICHUS
(aHayIM3a, CHHTE3a, CPaBHEHMSI, KJIacCU(BUKAIIHA, 0000IICHHUS), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATHM (BBIAENATh UX XapaKTEpPHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMHU TOHATUSMH);

OIpEeNENATh UENU JEATEeIbHOCTH, 3a/laBas MapaMeTpbl W KPUTEPUHU HX
JNOCTHKEHHUS, COOTHOCUTB PE3YJIBTATHI AEATEIBHOCTU C TOCTABICHHBIMHU LIETSMU;

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

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

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



TAaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pelIeHUs MpoOJeMbl ¢ YYETOM aHajau3a HWMEIOIUXCS
MaTepUaIbHBIX U 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 MBILIJIEHUE IPHU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIaJIETh HAaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MTPOEKTHOM AESITENbHOCTH,
HaBBIKAMM  pa3penieHus MpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METOOB PEUIEHUs TPAKTUYECKUX 3a]1ay, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

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

(opMUpOBaTh HAYYHBIN TUI MBILUIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATUSIMU U METOJIAMU;

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

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

AHAIM3UPOBATH TIOJYYEHHBIE B XOAE€ PEIICHHS 3aJa4d pPE3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh 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 MIPEIMETHBIX 00JIaCTEl;

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

3) paboTa ¢ nunpopMmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOro
nocoOusi, HAYYHO-TIONMYJSIPHOH JUTEpaType, OHOJOTMYECKHX CJIOBapsX U
CIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B lHTepHere), aHanm3upoBath



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

(opMynupOBaTh 3aMpOChl U MPUMEHATh PA3JIMYHbIE METOABI MPU TOUCKE U
otOope Omonornueckoir MHMOpPMAIUU, HEOOXOIUMOM IJIsi BBITIOJTHEHUS y4eOHBIX
3azay;

OpUOOpPETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJIbTYPYy aKTUBHOT'O MCITOJIb30BAHUS PA3IMYHBIX
MTOUCKOBBIX CHUCTEM;

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

UCIIONb30BaTh HAy4YHBIM SA3BIK B KayecTBE CpeACTBa MNpu padoTe ¢
OMoJIOrnYeckod HMHQPOpMalME: MPUMEHATh XUMHUYECKUE, (PU3HYECKHE U
MaTEeMaTUYECKUE 3HAKW WM CUMBOJIBL, (HOpMYyJbl, ab0OpeBUaTypy, HOMEHKIATYDPY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHMYECKHME  CpEACTBA
HarJasiAHOCTH;

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

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSMM:

1) oOmmeHme:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX chpepax KM3HU, aKTUBHO y4acTBOBATH
B JIMAJOre WIM JUCKYCCHM TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBATh CYXJICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMomn
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHHUKOB
Juaora Wi JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMs, MMOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTYyalluH,
YMETbh CMAT4aTh KOH(MIUKTHI U BECTU MEPETOBOPHI;

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

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

2) coBMeCTHAs 1eATeJIbHOCTh:

NOHUMATh U HCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M MHAMBHUAYaJIbHOM
paboThI IpH peIIeHUN OUOIOTHYECKON MPOOIIeMbl, 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,;



IPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTh WU
KOOPIMHUPOBATh JEUCTBUS MO €€ JTOCTMKEHHUIO: COCTaBIIATh IUIAH JIEWCTBUH,
pacupenensTh poi ¢ Y4ETOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh PpPe3yJIbTaThl
COBMECTHOM padoTHl;

OLICHMBATh KA4e€CTBO CBOEro BKJIAJAa M KaXKIOTO Yy4YaCTHUMKA KOMAH/bI B
001Ul pe3yabTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJbLHBIMH PeryJsiTUBHBIMM 1eiCTBUSIMU:

1) caMmoopraHu3anms:

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

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW IIeJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JEHCTBHUAX M MOCTYIKAaxX MO OTHOUIEHHUIO K KMBOW NPHUPOJE,
CBOEMY 3JI0POBBIO M 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
NEATENbHOCTH 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 JIMUHBIX MPEATNOYTEHUN;

JeNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBATh €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 CUTYyallUsIM, BHOCUTb KOPPEKTHUBBHI B JIESITEIbHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJaJ€Th  HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YJIbTATOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI pedIeKCUHU JJI OLUEHKU CHUTYyalluH, BhIOOpa
BEPHOI'O PEILIECHUS;

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 OocBoeHUs MporpamMMmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue 1 yueOHoro npeamera «buonorus
HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa3oBaHUIO 3HAHUM, BUJBI JESATEIBHOCTU MO MOJIYYEHHIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IUYHBIX YYEOHBIX CHUTYaIlUAX, & TaKXKE B peaTbHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX ¢ Ouonorued. B mporpamme mnpenmerHble
pe3yNbTaThl MPEACTABICHBI IO TO1aM O0yUYEHUS.

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

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIIOTUU B CHCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JI0BEKA JUIsl peICHUs ’KU3HEHHBIX 337124,

YMEHHUE PaACKpbIBAaTh COJEpKaHUE OMOJIOTMYECKHMX TEPMHUHOB WU TOHSITHI:
KU3Hb, KIJIETKa, OpraHu3M, Merabonu3M (OOMEH BEHIECTB U TpEeBpalleHue
SHEPruM), TOMEOCTa3 (CaMOpEryJsilys), YpOBHEBAs OpPraHU3alvs KUBBIX CHCTEM,
CaMOBOCHPOMU3BEICHHE (PENPOAYKLHUA), HACIEACTBEHHOCTh, K3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpaJbHAs J0rMa MOJIEKYJsIpHON Owuonorun), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) n y4uenus (o0 LeHTpax MHOrooopasus u
MPOUCXOXKICHUS KyJIbTypHbIX pacTenuit H. Y. BaBuioBa), onpenensTe TpaHUIlbl
UX MPUMEHHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIAJETh METOJaMU HAYYHOT'O ITO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
OMKMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJECHUM, OpPraHU3alus W MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBWKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TIOJTYYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSITHUH, TEOPUM M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M MPEBPALCHUS SHEPTHHM B KIETKE, (OTOCUHTE3A,
IUIACTUYECKOI0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo03a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHMs, WHIUBUAYAIbHOIO pa3BUTUS  OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUMN, NIl MPUHATHUS MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOMN
KHU3HU C LEeIbl0 oOecredeHuss 0e30IacHOCTH CBOETO 3/J0pPOBbs U 3/10pPOBbS
OKPYXAaIOLUX JIOAEH, COOMI0IEHHSI HOPM I'PaMOTHOIO TIOBEIEHUS B OKPYXKAIOLIEn
MPUPOAHONA Cpefle, MOHUMaHuE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU ounoaoruu 151 OMOTEXHOJIOTUI I PalMOHAIBHOTO
OPUPOJOTNOIb30BAHMS;

YMEHHE peuiaTb >3JEMEHTAapHblE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOpUAHOE CKpEIIMBAaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBIATh CXEMbI
MOHOTHOPUIHOTO CKPEILIMBAHMS ISl NPECKa3aHusl HACJeOBaHUs MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINONHATH JTA0OPATOPHBIE W TPAKTUYECKUE pPabOThI, COOIIOIATH
npaBuiia npu padbore ¢ yueOHbIM U JTa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIEHUBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOI0  COJEP)KAaHMS, BKJIIOYAIONIYI0 IICEBJOHAy4YHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpencTBa MaccoBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIpHBIE
MaTepuaibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIENOBAaHUN B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCBMEHHBIE M YCTHBIE COOOLICHMS,
0000m1asi OMOIOTHYECKYI0 MHPOPMAILUIO U3 HECKOJIbKUX HCTOYHHKOB, IPaMOTHO
WCITIOJIB30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 11
Kaacce TOKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJU OMOJIOTHUU B CUCTEME HAyYHOIO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOeXHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOrMM, (PYHKIMOHAIbHOU
IPaMOTHOCTH Y€JI0BEKA JUIsl pELICHUS KU3HEHHBIX 337124,

YMEHHUE pacCKpbIBaTh COJEpKaHUE OWOIOrMYECKUX TEPMUHOB M TOHSITHI:
BH/JI, IOMYJISALMS, T€HODOH/, IBOIIONMS, ABUKYIIUE CWIbl ((PAKTOPBI) IBOJIIOLUH,
IPUCIIOCOOJIEHHOCTh OPTraHW3MOB, BHJ000pa30BaHUE, HKOJIOTMUYECKUE (DAKTOPBI,



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 METOJJAMU HAyYHOT'O ITO3HAHMS B OMOJIOTUU: HAOJIIOEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpPraHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBWKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY MCCIEIyeMbIMH BEJIMYUHAMHU, OOBSCHEHHUE IMOITYYECHHBIX
pEe3yIAbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJIOTMYECKHX
OOBEKTOB: BHUJOB, TMOMYJSIHA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoeHO30B U  3KOCHUCTEM, OCOOEHHOCTHM TMPOLIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEWCTBHUS SKOJOTMYECKHX (PAKTOPOB HA OpPraHuW3Mbl, IEpeHoca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCHUCTEMAX, AHTPONOIE€HHBIX H3MEHEHHH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATh MOJyYEHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJIOTMYECKHUX
IIPOLIECCOB U SIBJICHUU, JJIS1 NPUHATHSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeJblo oOecrieueHuss 0e30macHOCTH CBOETO 3/0pPOBbS U 3/10pPOBbS
OKpPYXAaIOIUX JIOAEH, COOMIOIEHHSI HOPM IPaMOTHOIO TIOBEIEHUS B OKPYXKarOIIEn
MPUPOAHON cpefe, MOHUMaHue HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH JIJIsl PAllMOHATILHOTO MTPUPOAOTOIb30BaHMS;

yMEHHUE peliaTh dJIeMEHTapHbIC OMOJOTUYECKUE 3a]1aul, COCTABJISTh CXEMBbI
MepeHoca BEIIECTB U YHEPTUH B HKOCUCTEMAaxX (LIeH MUTaHuUs);

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

yMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HHGPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
pPa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(POpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHualibl),  paccMaTpuBaTh  IJ00albHBIE  DKOJOTMYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO 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
HaunmeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/mm P Konrpoasusie  IIpakruueckue (1dpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6nuorexa LIOK
L buornorus Kax Hayka 2 0 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 JKuBBIe cHCTEMBI M HX OpraHU3aIHs 1 0 0 httos://m.edsoo.ru/7f41c292
. bubnmoreka [JOK
3 XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKH 8 0 1 httos:/m.edsoo.ru/7fA1c292
but6mmoreka [IOK
4 JKHSHEACATEIEHOCTE KISTKH 6 0 0 https://m.edso0.ru/7f41¢292
5 Pa3zmHOXeHNE M MHIUBUAYAIIBHOE PA3BUTHE 5 0 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 0 0 bu6nuoreka [IOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepsrioe Bpens L 0 0 https://m.edsoo0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 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 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB H TeM nudpoBbIie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (nupp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypcsl
bubmnorexa IHOK
. IBOTIOUHOHHAS GHOTIOT K d 0 . https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0 05 bubnmnorexa [HOK
3emite ' https://m.edsoo.ru/7f41cc74
butmmoreka [IOK
3 Opraum3Mb! i OKpy:kaiouas cpesia > 0 . https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4 Co00111ecTBa U DKOIOTMYECKHE CUCTEMBI 9 0 0 httos://m.edsoo.ru/7f41ccTA
butmmoreka [IOK
> Pescproe Bpems 2 ! 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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
KoanyecTBo yacos JIeKTPOHHBIE
ara uuppoBbIe
Ne o/ Tema ypoka Konrtpoabubie | IlpakTHueckue A p
Bcero u3ydyeHus  oOpazoBaTeibHbIE
padoTbI padoTbI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS JKUBOUW IPHUPOIBI.
[paktuyeckas padora Ne 1
2 «Mcnonp3oBaHue pa3IMIHBIX 1 0 0.5 bubmmorexa LIOK
P ' https://m.eds00.ru/863e6122
METOJI0B IPU U3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY
3 buosiornueckue cUCTEMBI, IPOLIECCHI 1 0 0 bu6mmoreka [HIOK
U UX U3y4YEHHE https://m.eds00.ru/863e6564
4 XWUMUYECKUH coCTaB KJIeTku. Boga u 1 0 0 bubmuorexa [IOK
MHHEPAJIbHBIE COJIN https://m.edso0.ru/863e674e
bubmoreka [IOK
b . 1 0 0
> ey CocTas u cTpoeHHe Hemkon https://m.eds00.ru/863e6b72
depMeHTH — OHUOJIOTHYECKUE
karanu3aropkl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 0 05 bu6mmoreka [IOK
KaTAIMTUYECKOW aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPe aMHJIa3bl
WJTU KaTajasbl)»
bub6mmoreka [IOK
7 I 1 0 0
YritepoatL. Jiurm et https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

but6mmoreka [IOK

8 Hywrentiosbie knenotsl. ATO 0 https://m.eds00.ru/863e6d5c
9 Hcropust u METOBI U3y4YECHUS 0 bu6nuorexa [IOK
kietku. Kierounas reopus https://m.edso0.ru/863e6e88
10 KreTtka kak nenoctHas xuBas 0
cuctema
CrpoeHue 3yKapuOTHYECKON KIETKH.
JIaGopatopHas paborta Ne 2
«M3ydeHne cTpoeHus KIETOK bu6mmoreka [IOK
11 pacTeHHi, ’KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUEC»
but6mmoreka [IOK
12 OOMEH BEIIECTB WX META00IN3M 0 htts://m.edsoo.ru/863e766¢
bubmmoreka [IOK
13 dorocumres. Xemocntres 0 https://m.eds00.ru/863e7c98
. but6mmoreka [IOK
14 dmepreriieckiit oomen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKH. [leneHue
KJIeTku. Muro3. JlaboparopHas BuGmorexa OK
15 pabota Ne 3 «HaGmronenue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpEIlKa JyKa Ha
TOTOBBIX MUKPOIIpENapaTax
buocunre3 6enka. Peakimst but6mmoreka [IOK
16 0
MaTPUYHOTO CHHTE3a https://m.edso00.ru/863e796e
but6mmoreka [IOK
17 Tpancasunt — buocuires beaxa 0 https://m.edso00.ru/863e796e
18 Hexnerounsle ¢hopMbl )KU3HU — 0 bubnuorexa LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bubmmoreka [IOK

19 @OpMBI pa3MHOXKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. but6mmoreka [JOK
0
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
JIaGopatopHas padora Ne 4 bu6muoreka [IOK
21 0.5
«M3yueHne cTpoeHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»
29 NupuBunyansHOE pa3BUTHE 0 bu6muoreka [IOK
OPTaHU3MOB https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka o 0 bubnnoreka LIOK
HaCJIEACTBEHHOCTH U U3MEHUUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJIEAOBaHUS
24 MpHU3HAaKOB. MOHOTHOpHIHOE 0 bubmiorexa HOK
p ' pHA https://m.eds00.ru/863e8878
CKpEIIMBAHHE
WTUOPHIHOE CKpEITUBaHNe. 3aKOH
25 fesaBHF():Hf/loro H;::Hf OBaHHS 0 bubmmorexa LIOK
a https://m.edso0.ru/863e89a4
TIPU3HAKOB
CrenieHHOe HacleI0BaHNe
npusHakoB. JlJaboparopHas paGota Ne
5 «M3y4yeHue pe3ynbTaToB bubmuoreka [IOK
26 0.5
MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO https://m.edso0.ru/863e8c60
CKpeIIuBaHusl y ApOo30( bl HA
TOTOBBIX MUKPOIPEIapaTax»
27 I'enetuka moma. Hacmenosanue 0 bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CHUCIUICHHBIX C IT0OJIOM

https://m.edso0.ru/863e8c60

N3menuuBocts. Henaciaencreennas
M3MEHUYUBOCTh. JlabopaTopHas

pabota Ne 6. N3zyuenue bu6muoreka [IOK

28 . 1 0.5
MOAU(GUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO psifia 1
BAPUALIMOHHON KPUBOM»

HacnenctBeHHast ”3BMEHYUBOCTD.

29 JlaboparopHas pabota Ne 7. «AHanu3 1 05 bu6mmoreka [IOK
MyTalui y 1po30(uibl Ha TOTOBBIX https://m.edsoo0.ru/863e8efe
MHUKpOIIpenapaTax»

bu6nmoreka [JOK

30 Teneriica uenosexa 1 0 https://m.edso0.ru/863e8d78
O060011eHNE 10 TEME

31 «HacnencTtBeHHOCTh U U3MEHYUBOCTh 1 0
OpraHU3MOB»

but6mmoreka [JOK

32 Cenexums Kak Hayka i mpotece L 0 https://m.eds00.ru/863e9214

33 MeTobl U JOCTHXKEHUS CeJICKIINT 1 0 bubmuoreka [JOK
pacTeHUl U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 0 bubnuorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Ne ni/m TeMma ypoka Koutpoabubie | IlpakTnyeckue A op
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe
padoTbI padoThI
pecypchbl
" bubnuorexa [JOK
1 1 0 0
DBOMOUHA H METOAE €€ H3YHeHHA https://m.edsoo0.ru/863ea20e
5 Hcropus pa3Butus NpeacTaBiIeHUN 1 0 0 bu6muoreka [IOK
00 3BOTIOIINHT https://m.edso0.ru/863e9570
but6mmoreka [IOK
M 1 0 0
3 HIPOIBOTIOLIA https://m.edso0.ru/863e9cle
[Momymsiiust Kak IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIUH.
but6mmoreka [IOK
4 o] 1 0 :
JlaGopatopraz padora Ne 05 https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBuoky1ue cuibl (3J1IeMEeHTapHbIe 1 0 0 bu6mmnoreka [IOK
(haxTOpHI) SBOTIOLNH https://m.edsoo.ru/863e9da4
bubmmoreka [IOK
6 E i 0TO 1 0 0
CTCCTBEHHBI OTOOP 1 €r0 (popMe! https://m.edso0.ru/863e9ed0
Pe3ynbTathl 5BOMIOIMY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUI000pazoBanue. JlabopaTopHas 1 0 05 bu6mmoreka [IOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
Hanpasnenus u nytu bu6nuorexa [IOK
8 1 0 0
MAaKpO3BOIOLIMHU https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9fde
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9 HeobOpatumocTs 3BOIIONINN 0
10 Ucropust xu3Hu Ha 3eMiie U METObI 0
€€ U3yyeHus
11 ['unoTte3bl NPOUCXOKIACHUS KU3HHU HA 0 bubnuorexa [JOK
3emuie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3paM U 0 bu6mmoreka [IOK
repuoIam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOIOIIH
pPaCTUTEIHHOTO U )KUBOTHOT'O MHPA.
[IpaxTrueckas padora Ne 1 bu6nuorexa [IOK
13 0.5
«M3ydyeHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHH U KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cuctema 0 bu6mmoteka [IOK
OPraHu4eCcKoro Mupa https://m.edsoo.ru/863ea48e
but6mmoreka [JOK
15 DBOJTIOIHS YeJIOBEKa (AaHTPOIIOTEHE3) 0 httos://m.edsoo.ru/863eac2c
16 JBwxymie cuibl ((hakTopsl) 0 bu6nuorexa [IOK
aHTpPOTIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUU HBOJIOLIUU 0
YyeJioBeKa
18 YenoBeueckue pachl U IPUPOIHBIE 0 bu6mmoreka [IOK
aJjanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHelil ypok. O600111€HNE 110
19 TeMe «BO3HUKHOBEHWE U Pa3BUTHE 0
YKU3HH Ha 3eMJie»
20 DKoJorus Kak HayKa 0
21 Cpenbl 00UTaHUS U SKOJIOTUYECKHE 0 but6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(haxTophI

https://m.edsoo.ru/863eafec

AbGuotudeckue GpakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

. but6mmoreka [IOK
22 pacTeHUi U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
oburtanusy. JlabopaTopHas pabota No
4. «BnusHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEYyCa»
but6mmoreka [IOK
23 bHOTHNECKHE (aKTOPEI 0 https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nonymsiiun. [IpakTudeckas padora 05
Ne 2 «IToncuéT mIOTHOCTH
MOMYJISAINNA pa3HbIX BUAOB PACTCHHIN
o5 Coob1iecTBa OpraHU3MOB — 0 bu6mmoreka [IOK
OHoI1IeHO3 https://m.edso0.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI 0 bubmuorexa [IOK
(ax0cuCcTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBIL. 0 Bubmaorexa LOK
Ny https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpuponiHbIe 3KOCUCTEMBI 0
29 AHTPONOTE€HHBIE YKOCUCTEMBI 0
30 buocdepa — rmobanbHas 0 bubnuorexa [JOK
3KOCHCTEMA 3eMIIU https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 0 bu6mmoteka [IOK
ounochepsr https://m.edso0o.ru/863ebd16
32 YenoseuecTBO B Onochepe 3emiun 0



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

CocymiecTBOBaHHE MPUPOABI U

bubmoreka [IOK

33 YEeJI0BEYECTBA L 0 https://m.edsoo.ru/863ebale
34 O600meHue TeMbl «Coo0I1IecTBa 1 1 0
9KOJIOTUYECKHUE CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 95

[NPOI'PAMME



https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TIPOI'PAMMOBI

IIpoBepsiemble peAMeTHBIE Pe3yJIbTaThbl OCBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CPeIHEro o01ero 00pa3oBaHus

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

KU3HCHHBIX 3a1a4

YMeHue packpeiBaTh COACpP)KaHWE OHWOJIOTUYECKHX TEPMHUHOB U
MOHSTUHN: JKU3Hb, KJIETKA, OpraHu3M; MeTadonu3M (0OOMEH BEHIECTB U
MpeBpaIieHue DSHEPruH), TOMEOCTa3 (CaMOperyisius), ypOBHEBas
OpraHu3alus >KUBBIX CHUCTEM, CAMOBOCIIPOM3BEICHHUE (PETPOTYKIIHS),

HACJICACTBCHHOCTb, UIBMCHYHUBOCTDb, POCT U PA3BUTHC

YMmeHune uznarate OMOJIOrHYECKHE TeOpUH (KJIETOYHas, XpOMOCOMHas,
MyTaronHas ), 3akousl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yueHus (0 IEHTpaX MHOrooOpas3usi U MPOUCXOXKICHUS 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,
OpraHu3anusi ¥ TpOBEJIEHHE OHOJIOTMYECKOr0  HKCHEPUMEHTA,
BBIJIBUDKCHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE MOJTYYCHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IIOHATHM, TEOpPUM M 3aKOHOB, YMEHUE

ACJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pGSyHLTaTOB)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIIEIATH CYLIECTBEHHBIE IIPU3HAKU BUPYCOB, KIIETOK
MNpoKapuoT U 9YKapuorT, OAHOKJIECTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHU3MOB; OCOOCHHOCTH  TIPOIIECCOB OOMEHa  BEHIECTB U
npeBpalleHusl dHEPTUU B KICTKe, (POTOCHMHTE3a, IJIACTUYECKOTO U
JHEPreTHYecKoro  oOMeHa,  XEMOCHHTe3a,  MHTO3a,  Meiio3a,
OIIJIOAOTBOPCHUA, PAa3MHOXCHUA, WHIAWBUAYAJIbHOTO pasBUTHA

opraHu3Ma (OHTOTeHe3)




YMeHne TOpUMEHATHh TMOJYy4YeHHbIE 3HaHUS  JUIS  OOBSICHEHHS
OHMOJIOTMYECKHUX MPOIECCOB U SBICHUM, NI MPUHSATHUS MPAKTUYECKUX
peleHHi B MOBCEIHEBHOM )KU3HHU B LIeJsIX oOecneueHus: 0e301acHOCTH
CBOET0 3/I0POBbS U 3/I0POBbsI OKPYKAIOLIUX JIFO/I€H, COOIOACHUS HOPM
IPaMOTHOIO  IIOBEJEHUS B  OKpYXalOUIEl IPUPOJHON  Cpexe;
IIOHMMAaHHE HE00X0AUMOCTH UCIOJIb30BaHUS JIOCTHKEHUI
COBPEMEHHOM OMOJIOTUM W OWOTEXHONOTUH Ui PalUOHAIBHOTO

IIPUPOIONIOJIB30BAHNUS

YMeHue pemarh 3JE€MEHTAapHbIE T€HETHYECKHE 3ala4d 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 paboTe ¢ yd4eOHBIM U J1abOpaTOPHBIM

000py1I0BaHHEM

YMeHHne KpUTHYECKH OLIEHUBATh M HMHTEPIPETHPOBATH MH(POPMAIIUIO
OMOJIOTNYECKOT0 COEPKAaHUs, BKIOYAIOUIYIO TICEBIOHAYUHBIC 3HAHUS
U3 pa3ianyHbIX UcTOYHUKOB (CMMU, HayuyHO-TIOMY/IsIpHbIE MAaTE€pHAalIbl);
ATHUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEI0BaHUN B OHOJIOTUW,

MEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011251 6MOJIOrMYecKyt0 HHGOPMAIIO M3 HECKOJIBKUX MCTOYHUKOB,

IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN annapat OMOJI0TUI

11 KJIACC

Kon
MPOBEPSAEMOro
pe3yJibTara

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

CdhopmupoBaHHOCTh 3HAHUN O MECTE W POJM OHOJIIOTUU B CHCTEME
HAyYHOTO 3HAHMSI €CTECTBCHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpPa ¥ HAYYHOTO MHUPOBO33PEHUS; O
BKIIAJIE POCCHIMCKHX M 3apyOeKHBIX Y4YEHBIX-OHMOJIOTOB B pa3BHTHE
Owonoruu; (HYHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKa JJIS PEIICHUs

JKHU3HCHHBIX 3aJa4

VYMeHHne packpbIBaTh COJEpKaHHE OHOJOTMYECKUX TEPMHUHOB U

TIOHSTHH: BU, IOIMYJIALIUA, I‘CHO(i)OHZ[, 9BOJIIOLUA, ABWIKYHIUC CHUJIIBL




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

HKOJIOTHYECKasi MMpamuia, OMoreoneHos, ouocdepa

YMeHue uznaraTth OMOJIOTHYECKUE TEOpUU (IBONMIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETMYECKass  TEOpPHs  3BOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsimeBoro cxoiactsa K.M. bapa, uepenoBanus
IVIaBHBIX HampasiaeHui u myrei spomonuu A.H. Cesepuosa, yueHus o
omochepe B.M.  BepHaackoro), ompenensiTh 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,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCIIeIyeMbIMH BEIMYMHAMH, OOBSICHEHHE TMOJTYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IIOHATHHA, TEOpPUM M 3aKOHOB; YMEHHE

JACJI1aTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX p€3y.]'II)TaTOB)

VYMenune BBIACJISITH CYHICCTBCHHBIC IIpHU3HAKN CTPOCHHA
OMOJIOrMYEeCKUX OOBEKTOB: BHUIOB, MOMYJIALMHA, MPOJYLEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OHOTeOlEHO30B M  DKOCHCTEM;
0COOCHHOCTH IPOIIECCOB HaCJICJICTBEHHON W3MEHYHMBOCTH,
€CTECTBEHHOTO0 0TOOpa, BHUI000pa30BaHUs, NPHUCTIOCOOJICHHOCTH
OpPraHMU3MOB, NEHCTBHS HKOJIOTHYECCKHX (DAKTOPOB Ha OpPTraHU3MBEI,
MepeHoca BEIECTB U MMOTOKA YHEPTHU B SKOCUCTEMaX, aHTPOTIOT€HHBIX
WU3MEHEHHI B DKOCUCTEMAaxX CBOCH MECTHOCTH, KPYrOBOPOTA BEIECTB U

OMOTeOXMMHUYECKUX IUKJIOB B Orocdepe

YMeHne TOpUMEHATbh TMOJy4YeHHbIE 3HaHUS  JUIE  OOBSICHEHHS
OHMOJOTMYECKHUX MPOIECCOB U SBJICHUM, IS MPUHATHS MPAKTUYECKUX
pelIeHnii B MOBCEAHEBHOM KHU3HU B LEISIX 0OecrieueHus: 0€30MacHOCTH
CBOETO 3[IOPOBBS U 3[I0POBBSI OKPYKAIOIIUX JIFOICH, COOTIOACHIS HOPM
IPAMOTHOIO TMOBEJAEHUS B OKPYXKAWOIIEH MNpPUPOIHOM  Cpele;
MMOHUMAaHUE HEO0OXOUMOCTH UCIIOJIb30BaHUs JIOCTHKEHU I

COBPEMEHHOM OMOJIOTHH JIJIs1 pAllHOHAIBHOT'O IPUPOAONOIB30BAHMUS

YMenue peiiaThb 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4yu, COCTaBJIATH

CXEMBI IepeHOca BEIIECTB U IHEPrUU B IKOCUCTEMAX (LIEMU TUTAHUs )

YMeHue BBINONHATH J1IA0OpaTOpHblE M MPAKTUYECKHE pPabOTHI,
cobmoaTh mpaBwia mpu pabore ¢ y4yeOHBIM M J1a0OpATOPHBIM

obopymoBaHueM




YMeHne KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIIUIO
OHMOJIOTUYECKOr0 COJAEPKaHusl, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

U3 pa3nuuHblX ucToyHukoB (CMU, HaydHO-TIOMYNIpHBIE MaTepUabl);

? paccMaTpuBaTh rio0abHbIe IKOJIOTHYECKUE npoOIIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO0 OTHOUICHUIO K HUM COOCTBEHHYIO
HIO3UIIHIO
VYMeHHe co3naBaTh COOCTBEHHbBIC MMCHMEHHBIC W YCTHBIE COOOIICHUS,
10 000011as OMOJIOrMYECKYI0 WH(POPMAIIUIO U3 HECKOIBKHX UCTOYHUKOB,

IPaMOTHO MCTOJIb30BaTh MOHATHHHBIN anmapar OHOJI0TUN




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

buonorus kak Hayka

11

buonorus — nHayka o xuBoW mnpupone. Pomnp Ouonormum B (opmupoBaHUH

COBpPEMEHHOH Hay4yHOU KapTUHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK

1.2

Metoapl TMO3HAHHS JKUBOW TPUPOABI (HAOIIOIACHHUE, SKCIIEPHUMEHT, OIHCaHUE,
U3MEpeHue, Kiaccu(ukanus, MOJETUPOBaHUE, CTaTUCTHYECKas oOpaboTka

JTAHHBIX )

JKuBBIE CHCTEMEBI K MX opraHu3anusa

2.1

Kupble cuctembl (OMOCHUCTEMBI) KaK IpeaMeT u3ydeHus Ouosioruu. CBolicTBa

OHOCUCTEM U UX pa3zHooOpas3ue

2.2

VYpoBHU oOpraHu3aluu OUOCHCTEM: MOJIEKYJISPHO-TEHETUUYECKHUH, KIETOYHBIMH,

OpraHU3MEHHBIN, TOMYJIALUOHHO-BUAOBON, IKOCUCTEMHBIH, O1ochepHbIi

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHMHUYECKHE DIIEMEHTBI: MAaKpOAJIEMEHTBHI,
MHKpO3JIEMEHThl. Bojga u  MuHepanbpHble BemiecTBa. DOyHKIMU BOABI U

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

3.2

benku. CoctaB u cTpoeHue O€nKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3ameHuMble W 3aMEHUMBIE aAMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB.
VYpoBHU CTPYKTYpbl O€IKOBONH MOJIEKYIbI (IIEpBUYHAS, BTOpUYHAS, TPETUUHAS U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoicTBa OeikoB. buonormueckue
GyHKIIUU OETKOB.

depmeHTH — OMosornueckue KaTtanuzaTopbl. CTpoeHHe (pepMeHTa: aKTHBHBIA
eHTp, cyoctpatHas crenuduanocts. Kodepmentsl. Burtamuubpl. OTimuus

(bepMeHTOB OT HCOPTAaHUYCCKHX KaTaJIU3aTOpPOB

3.3

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

Jlumuael:  TpUrIMUEpUAbl,  ctepouiabl,  ¢dochommmunel.  ['mapoduibHO-
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 KJICTOK: 3aMKHYTas
HapykHas MeMOpana, monekyinsl JIHK kak renermueckwii ammapar, cucTema

cuHTEe3a Oenka

3.7

Tunsl KIETOK: 3yKapuoTHdeckass U mpokapuoruyeckas. OcCOOEHHOCTU CTPOEHUS
MpoKapuoTHYecKor  kieTku. Kitlerounas creHka Oakrepuii. CtpoeHue
AYyKapUOTHUYECKON KJIeTKH. OCHOBHBIE OTIUYUS PACTUTENBHOM, >XUBOTHOH U

IrpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TIUKOKAIUKC, HX
¢byukuuu. [InazmaTryueckas meMOpaHa, e€ cBoicTBa U ¢pyHKImHU. [luromnnazma u e
opradousibl. OTHOMEMOpaHHbIE OpPraHOW/AbI KJIETKU: SHAOIJIa3MaTHyYeCcKas CETb
(OIIC), ammapar ['onbmxu, nuzocomsl. [lodyaBTOHOMHbBIE OpraHOWIBI KIETKH:
MUTOXOHJIPUH, IUIacTUAbL. IIponcxokaeHue MHUTOXOHAPUH W IUlacTHXA. Buabl
wiactua. HememOpaHHbIE OpraHOMIbl KICTKH: PHOOCOMBI, KJICTOUHBIA LIEHTP,

PECHUYKH, KIyTUKU. DyHKIIMKA OpraHOU0B KIETKU. BriroueHus

3.9

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

KapHuoIlUIa3Ma, XpPOMAaTHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpaHcnopT BEWIECTB B KIETKE

>I<H3HCI[€HTGJIBHOCTB KIJIICTKH

4.1

OOMeH BemiecTB, WM MeETa00Iu3M. AcCUMMISALNS (TUTACTHUECKHH OOMEH) |
JUCCUMWIANMS (SHEPreTHUYECKH OOMEH) — JBE CTOPOHBI €IMHOIO MpoIliecca
MeTaboau3Ma. Tumbsl oOMeHa BEIIECTB: aBTOTPO(GHBIA U reTepoTpodHbId. Poib

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

4.2

®dotocunre3. CBeToBas U TeMHOBas (a3bl porocunresa. Peakuuu doTtocuHTesa.
O¢ddextuBHOCTE PoTOCHHTE3a. 3HAUeHHE (OTOCUHTE3a IS >KU3HH Ha 3emile.
Bnusaue ycnmoBuii cpeapl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHHUS €ro
MIPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCUHTE3UpPYIOIHe OakTepuu. 3HAYCHUE XEMOCHHTE3a IJIs

JKA3HU Ha 3eMIie

4.3

OHepreTHueckuii oOMeH B KieTke. PaciueruieHue BEIIECTB, BBIACICHHE H
aKKyMYJIMPOBAaHHE »HHEPrMM B KIETKE. ITambl SHEPreTMYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buael. KucimoponHoe OKuCiIEHHE, WIM KJIETOYHOE

npixanue. IPPeKTHBHOCTh YHEPTeTUIECKOTO OOMEHa

4.4

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

reHeTHYeckoil MHpopmanuu B KieTke. ['eHeTHueckuid KOoJ U €ro CBOMWCTBA.




Tpanckpunmuus — Marpuunbiii cuaTe3 PHK. Tpancnsmus — OwocuHTe3 Oenka.

KOI[I/IpOBaHI/IC aMUHOKMCJIIOT. PoJb pI/IGOCOM 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.
[Tpomueccrl, mpoTekaromue B uHTepdasze. Permmukanus — peakmuss MaTpUIHOTO
cunre3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBI HabOp — KapHOTHII.
JUmiionaHbpi M TaIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL. ~ XPOMATHUIBI.
[uTonoruueckue OCHOBBI PAa3MHOXKEHUS W HUHAUBUAYAJIBHOTO Pa3BUTHS
OpraHu3MOB.

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

pPa3HbIX CTAAUSAX MUTO3a. bUOIOrHUeCKUid CMBICII MUTO3a

5.2

@®opMbI pa3MHOXKEHHsI OpPraHu3MOB: Oecroioe W mojioBoe. Buubl Oecronoro
pPa3sMHOXCEHHUS: JeNIeHHEe HaJBOE, IOYKOBAHHUE OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTraHU3MOB, €T0 3HAUCHUC IJId CCICKIIUN

5.3

ITonoBoe pa3MHOXKEHHUE, €T0 OTIIMYUS OT OECTONIOrO.
Meiio3. Cragun wmeiio3a. Ilpouecchl, mpoucxopasiiype Ha cTagusx Meiosa.
[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 IIOJOBBIX 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 YKUBOTHBIX:
IpoOJieHue, TacTpyssius, opranoreHe3. [loctamOpuoHanbHOE pa3BUTHE. THITHI
MMOCTAMOPHUOHATILHOTO PAa3BUTH: TpsIMOE, HenpsiMoe (TMUMHOYHOE). Brusawme
CpeIbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YPOJICTBA.

Poct u pa3Butre pacteHuii. OHTOTE€HE3 IBETKOBOTO 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
(ruOpuoIOrHUeCKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHIA ).
OCHOBHbIE T€HETUYECKUE MOHATHA. | eHeTHUecKass CUMBOJIMKA, UCIIONb3yeMas B

cXeMax CerIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HAcCJEIOBAHUS MPU3HAKOB, ycTaHOBJIeHHbIe [. MeHnnenem.
MoHoruOpuaHoe CcKpeuBaHue. 3aKOoH eAUHOo00pa3us THUOPHIOB TEPBOTO
nokosneHuss. IlpaBuno JOMUHUpOBaHUS. 3aKOH pAacCHICIUICHHS IPU3HAKOB.
['unoresa unctorsl rameT. [logHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe CKpemmBaHWe. 3aKOH HE3aBHCHMOT'O HACIEJOBaHUS MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAWTHOPHUIHOTO CKpEIIUBAHUS. AHAIU3UPYIOIIEe
CKpemmBaHue.  Mcrnonp30BaHME — AHAIM3UPYIOLIETO  CKPELIMBAHUSA  JJISL

OTIpe/IeTICHUs] TeHOTHIIA 0OCOOU

6.3

CuerieHHoe HacyeqoBaHMe Npu3HakoB. Pabora T. Moprana no cuemnjieHHOMY
HACJIeIOBaHUIO TeHoB. HapymeHuwe cLEIUIEHMs T€HOB B pe3yibTare
KPOCCUHIOBepa. XpOMOCOMHAsi TEOpHUsl HACJIEACTBEHHOCTH. ['eHeTndeckue
KapThl.

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

IMPU3HAKOB, CICIVICHHBIX C II0JIOM

6.4

M3MenunBOCTb. BUIBI M3MEHUMBOCTH: HEHACJICACTBCHHAs W HACJICICTBECHHAs.
Ponp cpenpl B HEHACIEACTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOANUGUKAITMOHHOW W3MEHUMBOCTH. BapwanuoHHBIA psax W BapHUalMOHHAS
kpuBas. Hopma peaknum mnpu3Haka. KoigudecTBeHHbIE M KadeCTBEHHBIC

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

6.5

HacnencrBeHHass, WIM TI€HOTHIIMYECKasi, H3MEHYHBOCTh. KoMOWHAaTHBHAas
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 HACIEACTBEHHON n3MeHnunBoctu H.M.

BasuiioBa

6.6

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

6one3nn. ComaTuvyeckue W TEHEPATUBHBIE MyTalUH. [IpUHIUIBI 30pPOBOTO




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 CeNEeKUMU. 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 rubpuausanus M e€ ycnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIY4CHUE TIOJUIIOUI0B. JIOCTHIKEHHs CEJIEKUUU PACTCHUH, JKUBOTHBIX H

MHUKpPOOPraHNU3MOB

7.3

buorexHonorus Kak oTpacib IPOU3BOACTBA. ['€HHas MHXKEHEpUs. OTalbl
co3nanus pexomOuHantHOM JIHK u Tpancrenneix opranu3moB. Kietounas
uHxeHepuss.  Kierounele  KyabTypbl. MEKpOKIOHAJIbHOE  Pa3sMHOMKEHUE
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
NOSIBIICHUS. BHJOB B TMAJICOHTOJIOTUYECKON JIETONHCH, NEepeXOoaHble (HOpMBI.
Buoreorpaduueckue: cxonctBo U 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 METaOONMUYECKHX ITyTeH y Bcex

OpraHnu3smMoB




1.2

OpomononHass  teopuss Y.  JlapBuna. IIpeanochliku  BO3HUKHOBEHHUS
JapBUHU3MA. J[BWKyIIME CHJIBI ABONIONMUA BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE TIPH OTPAaHUYCHHOCTH PECYpCOB, HEOMPEACIEHHAS] U3MEHYHBOCTD,

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. MyTaluOHHBIN
nporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. IlomynsiiMoHHBIE BOJNHBI U Jpend
redHoB. M3onsauus n murpanus. EcrecTBeHHbI 0TOOp — Hampapistomuil pakTop
3BOMIOLUU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocoOneHHOCTh  OpPraHM3MOB Kak pe3yiabTaT dBoiouuu. [Ipumepst
IpUCTIOCOOIEHUM y OpraHu3MoB. ApoMop(}o3bl U UINO0A AN TAIIUH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (OPMBI BUA00OpA30BaAHUSA:

reorpapuIeckoe, IKOIOTHIECKOe

1.5

MakposBomrorust.  Popmbl  IBOMIOLMHU:  (WIETHYECKAas,  JHBEpPreHTHas,

KOHBEpIeHTHasl, napamienbHas. HeoOpaTtumMocTs 3BONIIOLINU

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 spomtonuu. ['mmoreza PHK-mupa. IlepBoie

KJIICTKHU U UX DBOJIXOIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII 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, MEPMCKHUM.
Me3zo3olickas 3pa U €€ MeproJibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalinozoiickass »9pa u €€ mepuoibl: TMaJeOreHOBBIM,  HEOTCHOBBI,
AQHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIMMaTra W TEOJIOTMYECKUX IPOLECCOB.
OcHOBHBIE ATaMbl IBOJIOLUN PACTUTEIBHOTO U JKUBOTHOT'O MUpa. ApoMOp(o3bl y
pacTteHuil U JKUBOTHBIX. IlosiBIeHMe, 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'IOI‘I/IH KaK Hayka. 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) aHTponorene3a. HaciaencTtBeHHass U3SMEHYUBOCTh U
€CTeCTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HW, 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

pacupoCTpaHCHUA, 00BEM TOJIOBHOTO MO3ra, 06p3.3 JKU3HH, OpyAUa

2.6

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

K YCIIOBUSIM cyliecTBOoBaHuA. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpraHusMbl 1 OKpyXarolias cpeqa

3.1

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

BOJHAA, HA3CMHO-BO3AYIIIHAA, IOYBCHHASA, BHYTPHOPIraHU3MCHHAs

3.2

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

(haKTOpPOB Ha OPTaHU3MBI

3.3

AbGunorudeckue (QakTopbl: CBET, TemIepaTypa, BIaXHOCTb. DOTONEPHOAU3M.
[lpucnocobnennss OpraHu3MoOB K  JeHCTBHIO aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puTMsl

3.4

buotnueckue ¢akropbl. Buasl OMOTHUYECKHX B3aUMOJEHCTBHUI: KOHKYpPEHLIUS,
XHUIIHAYECTBO, Tapa3suTH3M, MYTyaldu3M, KOMMEHcalu3M (HaxJIeOHUYECTBO,
KBApTUPAHTCTBO),  aMEHCAlU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aHMOHeﬁCTBHﬁ AJi1 CyII€eCTBOBAHHUA OPraHU3MOB B ITPUPOJHBIX COO6HI€CTBaX

3.5

KOIOTUYECKIE XapaKTCPUCTHUKHU MOITYJIALUH. OCHOBHEBIE IIoKa3aTeJin
MomyJjAuu: 4YUCICHHOCTDb, INNIOTHOCTb, POXIAACMOCTb, CMCPTHOCTH, HNPHUPOCT,

Murpanus. JJMHaMUKa YUCICHHOCTH MONYJIALMY U €€ perysinus

COOGH.IGCTBa 1 3KOJOTHYCCKUEC CUCTEMBI

4.1

CoobmecTBo opraHu3smMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHJIOBas,
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 (muiieBbie) YpPOBHU OKOCHCTeMBbl. [luieBble Iiemu W CETH.
OCHOBHBIE TIOKa3aTeJIM SKOCHCTEMBI: OMOMacca, MPOAYKIHS. DKOJOTUYECKHE
NUPaMUIbL: TPOAYKIMH, UHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM:

YCTOMYMBOCTb, CAMOPETYIISIIUS, pazButue. CyKieccus

4.3

[IpuponHble 3K0CHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOIO JIECA.

AHTpONOT€HHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOO0IKOCHUCTEMBI.
buonornueckoe u X03HCTBEHHOE 3HAUECHUE 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
rio0aabHON AKOCHCTeMBbI. J[MHAMHUYECKOoe paBHOBECHE M OOpaTHas CBs3b B
ouocepe. KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE ITHKJIBI JJIEMEHTOB

(yraepona, azora). 30HaIBHOCTH OHOchepbl. 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-METOANUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

buonorus. O6mas 6uonorus, 10 kinacc/ CuBornazos B.U., Aradonosa U.B.,
3axaposa E.T., O61miecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «JIPODA »;
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBerienue»

buonorus. O6mas 6uonorus, 11 kmacc/ Cuornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0miecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «J[PODA»;

AxumonepHoe odmrectBo «M3aarenbcTBo «lIpocBerienue»

METO/IUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

Mumakosa B. H. buosnorus. 10 k. : MmeTonuueckoe nmocobue K yueOHuky B.
. CuornazoBa «buonorus. 10 knacc. bazoBsiif yposens» / B. H. Mumakosa,
N. b. Aradonona, B. 1. CuBornazos. — M. : [lpoda, 2019.

MumakoBa B. H. buonorus. 11 k1. : MeTonuueckoe mocodue Kk yueOHuky B.

N. CusornazoBa «buomorus. 11 kimacc. bazoBslii ypoensy» / B. H. Murakosa,

U. b. Aradonosa, B. . CuBormazos. — M. : Jpoda, 2020.

N ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

doxchopn https://foxford.ru/wiki/biologiya

SKnacc https://lwww.yaklass.ru/p/biologia



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

Oonaxo 3nanwuit https://school.oblakoz.ru/home

Omnuraiin mkona https://app.onlineschool-1.ru/vse-klassy/biologiya
Wurepuerypok https://interneturok.ru/subject/biology/class/7
Ywmckyn https://lumschool.net/library/category/biologiya/

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

Crynmapuym https://studarium.ru/



