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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpENIEICHUST TMOIXO00B K (POPMHUPOBAHHUIO COJACPXKAHUSA YyUeOHOTO MpeaMera
«buosorus» coctaBWwiIM: KOHIENTyalbHble Tmonoxkenus PIrocC COO o
B3aUMOOOYCIIOBJIEHHOCTH IIeJIel, cojaepKaHUsi, pe3yJbTaToOB OOy4YEeHHUS U
TpeOOBaHMIT K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX TENIIX U
NPUHINNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit denmepannu, a TakkKe TMOJTOKEHUS O
cnenupuke OMONOrUM, €€ 3HAYCHUU B MMO3HAHUM KUBOW MPUPOJIBI U 00ECTIeUeHNU
CYILIECTBOBAaHMSI YelioBeueckoro obmiectBa. CorjiacHO Ha3BaHHBIM MOJIOKEHUSIM,
onpeiesIeHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma 10 Ouonoruu na€T NpeACTaBIEHUE O MesX, 00 o0mei
CTpaTeruu OOy4YeHUs, BOCHUTAHUS M PA3BUTHS OOYYAIOLIUXCS CpEJCTBAMU
yueOHOro nmnpeamera «buonorusi», omnpeaenser o0s3aTelIbHOE MPEAMETHOE
COIEp)KaHUE, €ro CTPYKTypy, pacupeiclieHue Mo paslellaM U TeMaMm,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YyUEHHSI YUYEOHOTO MaTepuasa ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€M, JIOTMKKM OOpa3oBaTEILHOTO
IpoI1iecca, BO3PaCTHBIX OCOOCHHOCTEH 00yJarommuxcsl.

B nmnporpaMmme 1o OuHONIOrMHM TakXe YYMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeJAMETHBIM W MPEIAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUpPOBAHMM OCHOBHBIX BHUJOB YyueOHO-TIO3HABATEIbHOU
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOyYalolmUXCsd 10 OCBOCHHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uoniorun (10-11 xmaccel, 6a30BbIi ypOBEHb) peaTn30BaH
OPUHIUI TMPEEMCTBEHHOCTH B M3yYEHMHM OWOJOTHM, Onarojgapss 4yeMmy B Hel
MPOCMATPUBACTCS  HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBS3aHHBIX C
GbopMHpPOBaHHEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUA, LEHHOCTHBIX
OpUEHTAIMI JTUMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, MPEICTABICHUN O 3J0POBOM
oOpa3e >XKM3HU M OEPEKHBIM OTHOIIEHWEM K OKpYXalollleld MPUPOIHON cpele.
[TosTOoMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPUH, a TakKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MporpamMme Mo OWOJOTHHU YIEICHO BHUMAHHUE UCIOJIb30BAHUIO
MOJIYYECHHBIX 3HAHWI B TOBCEIHEBHOM JKU3HU ISl PEUICHUS MIPUKIIAIHBIX 33134, B
TOM YHCJIe: TPOPUIAKTUKA HACJICACTBEHHBIX 3a00JICBAaHUN YEJIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBaHMS, 000CHOBaHUS AKOJIOTUYECKHU
1[e7IeCO00pa3HOTO TOBEACHUS B OKPYXaIOIIeH NPUPOJHON cpeje, aHaauza
BIIMSIHUSL XO3SUCTBEHHOW AEATENbHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOJHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKIAJHON HAMIPABICHHOCTH
ydyebHoro mnpeamera «buosorus» mpoauKTOBaHO HEOOXOAMMOCTBIO 0OECTIEUEHUS



YCIIOBUM JUIsl pEIIEHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay MIKOJIbHOTO OUOJIOTHYECKOTO
oOpa3zoBaHus, KoOTopasi Tmpennoinaraer (QopmupoBaHue y 0O0yYaromUXCs
CIIOCOOHOCTH aIaliTUPOBATHCS K HW3MEHEHUSIM JMHAMUYHO Pa3BUBAIOIIETOCA
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpenHero oOIiero o0pa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrneunBaeT (GOpPMHUPOBAHHUE Yy OOYYAIOIIUXCS MPEACTABICHUI O
HAay4YHOW KapTUHE MUpaA, pacliupseT U 000OIIaeT 3HaHUs O KUBOW MpUpOJE, €€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OpPraHU3allMM U JBOJIOLMH, CO3MAET
YCJIOBHUSL  JUISA: TO3HAHUS  3aKOHOB  JKMBOW  MpUPOABI, (HOPMHUPOBAHHS
(YHKIIMOHATBFHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3omacHoro oOpasa
YKW3HU, SKOJIOTUYECKOr0 MBIIIJICHUS, IEHHOCTHOIO OTHOUIEHUS K KUBOW MPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHS UMEET TaKXKe ISl PEIICHUsI BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeJHero  oOmero  o0pa3oBaHUs, COLUAIU3ALMH
oOyuaroruxcs. M3yduenue 6uonoruu odecrieunBaeT yciaoBus It GOpMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHUKAallUOHHBIX ¥  HWH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPbl, CIOCOOCTBYET HHTETpAllMd OMOJOTUYECKUX 3HAHHUH C
MPECTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadguu. Ha3zBaHHbIE NOJIOKEHUS O MpEeAHA3HAYEHUU Y4eOHOTo MperMeTa
«buonorus» cocTaBUJIM OCHOBY Ul ONPENEIECHUS IMOAXOI0B K OTOOpYy U
CTPYKTYpPUPOBAHUIO €r0 COJIEpXKaHUs, NPEACTAaBICHHOIO B MPOrpaMMe Mo
ouosioruu.

OT6op coxaepkanusi ydeOHOro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMKA KyJIbTYpOCOOOpPAa3HOr0 MOAXO0/Ad, B COOTBETCTBUHU C
KOTOPHIM OOy4aroIuecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUUMBbIC IS
dbopmupoBanust oOImEH KyJIbTypbl, ONpPENEISAIONINE aJCKBAaTHOE IOBEICHUE
yeJoBeKa B OKpY’Kalollled MPUPOAHON cpelie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpakTUueckoil aesrenbHocTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIY>KaT OCHOBOM 17 (pOPMUPOBAHUS
IPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
[EHHOCTHBIX ~ OPHEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3aIlUU
OMOJIOTUYECKOT0 00pa30BaHUS.

CTpyKTypupOBaHUE COJAEpKaHUd Y4yeOHOro MaTepualia B Hporpamme Io
OMOJIOTUM OCYHIIECTBJICHO C YY€TOM NPHOPUTETHOTO 3HAYCHUS] 3HAHUA 00
OTIIMYUTEIHHBIX OCOOCHHOCTSX JKMBOUW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINU U
HBOJTIONMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOTO npeameTa «buoaorus»
BBIJICJIEHBI CIEAYIOIIME CONEPKATENbHbBIC JIMHUM: «brnonorusa kak Hayka. Metonasl
HAy4YHOTr'0 TO3HaHUsA», «Kierka kak Ouonormyeckas cucrteMa», «OpraHusm Kak



Ouonoruyeckas cucrema», «CucreMa U MHOrooOpasve OpraHMYECKOro MHPa»,
«DBOJIOHUS AKUBON PUPOABI», « IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTHU.

[lenp u3yueHus yueOHOro mpeamera «buosorusi» Ha 0a30BOM YpPOBHE —
OBIaJicHHEe  OOYy4YaloUMMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHu3alli¥ >KMBBIX CHCTEM pAa3HOTO paHra M NpUOOpETEeHHWE YMEHUMU
WCIIOJIb30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JACHCTBUH B OTHOIIEHHH OOBEKTOB
’KUBOU MIPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrkeHne 1enu u3ydeHus ydeOHoro npeamera «buosorus» Ha 6a30BOM
ypOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOEHHE OOYYaIOLIMMUCS CHCTEMbl 3HAHUN O OHOJOTHYECKHX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
Uit (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUpa, O
METO/aX HAy4YHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alMH, BBIAAIOLUIUXCS OTKPBITHUSX U COBPEMEHHBIX
UCCIIEIOBaHUX B OMOJIOTUY;

¢opMupoBaHHE y OOyYaroIIMXCSl IO3HABATEJbHBIX, MHTEJUIEKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Ipoliecce aHaliu3a JIaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUH HAyYHBIX B3IJISAOB, UJIEH W TMOAXOJOB K HM3YYEHHIO >KHBBIX CHUCTEM
pPa3HOI0 YPOBHS OpraHU3aluu;

CTaHOBJEHHE Yy oOywarommxcsa oOuieil KyJabTypbl, (QYHKIHMOHAJIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHATH U OLECHUBATH SBJICHUS OKPY KAIOIIETO
MHUpa >KMBOM MPUPOJIbI HA OCHOBAaHUM 3HAHUW W OMbITA, MOJYYEHHBIX IpU
W3YU4YEeHUHU OMOJIOTHUH;

dbopmupoBaHre y OOy4YarOMMXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUI B MPaKTUYECKOW JAESITETbHOCTH YEJOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUSA YEJIOBEKOM >KHUBOU
MPUPOJIbl, HEOOXOIUMOCTH OEPEKHOTO0 OTHOIIECHUS K HEM, COOIOACHUS ATUUECKUX
HOPM IIPU IIPOBEJCHUH OMOJIOTMYECKUX UCCIIEI0BaHUM;

OCO3HaHUE IIEHHOCTH OWOJIOTMUECKUX 3HAHUM 71 TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOH KYJIbTYpBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEHEBHOM XKU3HU IS
OLICHKH TOCJIEICTBUM CBOEH AESTENIHHOCTHU 110 OTHOLIEHHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHME U COONIOZICHUE Mep NPOdHIaKTHKA
3a00JIeBaHUH.

B cucreme cpemgnero oOmiero oOpasoBaHusi «buojorusi», uzydaemas Ha
0a30BOM YpPOBHE, SIBJISIETCS 00sA3aTENbHBIM yYEOHBIM MPEIMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHON 001acTi «EcTecTBeHHO-HAYYHBIE TIPEAMETHI».



st uzyuenus: 6uosioruy Ha 6a30BOM YpPOBHE CpeiHero o01ero oopa3oBaHus
oTrBoauTcs 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Hexenro), B 11 kiacce — 34
yaca (1 gac B Heem0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKamH, QuiIoco(uen, STUKOM, I3CTETUKONH U MPaBOM.
Ponr Owonornn B (HOpMUPOBAHUM COBPEMEHHOW HAy4YHOW KAapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHMS KUBOM PUPOIBI (HAOIIOECHUE, SIKCTIEPUMEHT, OITUCAaHUE,
u3MepeHue, Kiaccuukalus, MOJICIMPOBaHUE, CTaTHUCTHYeCKas 00paboTka
JIAaHHBIX).

JlemoHcTpanum:

[Toptpetsi: Y. lapsuHn, I'. Mennens, H. K. Konsuos, . Yorcon nu @. Kpuk.

Tabnuibl U cxembl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOIBI».

JlabopaTopHbIe H NpaKkTHYEeCKHe PpadoThI:

[Ipaktuueckas pabora Ne 1. «lcnosb3oBaHuE pa3nMYHBIX METOHOB MpHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPTraHU3AIHA.

JKusbie cuctembl (OMOCUCTEMBI) Kak peAMET u3ydeHus: ouonoruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3AIMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUUECKHUI), OMOC(hEpHBIi.

JlemoHcTpanum:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHU OpPraHU3alNN
YKUBOM MIPUPOJIBI».

O6opynoBanwue: mojaenb MmoJiekyibl JIHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMHUYECKHE DJIEMEHTBHI: MaKpOAJIEMEHTHI,
MUKpO3JIeMEeHTh. Boia 1 MuHepaibHbIE BEllleCTRA.

OyHKIMM BOABI M MHUHEpalIbHBIX BeHIeCTB B KieTke. llomnepxkanue
OCMOTHYECKOro OaaHca.

benku. CoctaB u ctpoeHue OeNKOB. AMMHOKHCIIOTBI — MOHOMEpHI OEIKOB.
He3ameHnmble 1 3aMEHUMBIE AMUHOKHUCJIOThL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOM MOJIEKYJIbl (TIepBUYHAS, BTOpPUYHAs, TpETUUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIIUHA OEITKOB.



®epmeHThl — Ouosormdeckue katanuzatopbl. CrpoeHue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenupuuHoctb. KodepmenTsl. Butramussbl.
OTnunuus PepMEHTOB OT HEOPTAaHUUECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIOKO3a, pudbo3a U JAE30KCUpuO03a),
aucaxapuapl  (caxaposa, JIaKTO3a) M nIoymMcaxapuabl  (Kpaxmall, TJIMKOTEH,
Hesoo3a). buonornyeckue GpyHKIMU yrieBoI0B.

Jlunuael:  Tpurnuuepuabl, ¢ocdonunuasl, crepounbl. [wapodumsHO-
ruapooOHble  cBoiicTBa. buonormueckue QyHknuu nunuaoB. CpaBHEHHE
yTJEBOJIOB, OEIKOB M JTUMUAOB KaK HCTOYHUKOB SHEPTHUU.

Hyxnennoseie xkucnorel: JHK wu PHK. Hykmeornasr — MOHOMeEpBI
HYKJIeuHOBBIX KUCHOT. Ctpoenue u pyukiuu JAHK. Ctpoenue u ¢pynxuuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIUU.

[{utonorus — Hayka o kietke. Kietounas teopust — npumep B3auMOJAEHCTBUS
uael 1 PakToB B HAYYHOM MMO3HAHUHU. MeTOAbl U3YUEHUs KIETKH.

Knerka xak 1enoctHas >kuBas cucteMa. OOmme NpU3HAKK KIIETOK:
3aMKHyTasi HapyxHas mMeMOpana, monekynbl JJHK kak renerwueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KIETOK: JSyKapuoTHUecKass W mnpokapuotuueckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoThyeckor kieTku. Kiierounas crenka Oaktepuil. CTpoeHue
DYKapUOTHUYECKON KIETKA. OCHOBHBIE OTJIMYMS PACTUTENBHOW, J>KUBOTHOM H
IpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOUYHAs CTE€HKA, TJIMKOKAIUKC, MX
¢bynkuuu. [Inazmatuueckas meMOpana, e€ cBoiicTBa U pyHkuuu. L{luronnazma u eé
opranouipl. OnHomemOpaHHbie opraHouabl kietku: OJIIC, ammapar [Nonbmxu,
au30coMbl. [10oyaBTOHOMHBIE OpPraHOWIbl KIIETKHA: MUTOXOHJIPHUU, IJIACTUJIBI.
[Ipoucxoxaenne MUTOXOHIpUM u TacTua. Buasl mmactun. HememOpanHbie
OpraHOMIbl KJETKH: pUOOCOMBI, KJIETOYHBIA IEHTP, LIEHTPUOJH, PECHUYKH,
KryTUKU. OYHKIMY OPTraHOUIO0B KJIETKU. BritoueHus.

SAnpo — perynaropHslil neHTp kiaeTku. CTpoeHue sapa: siaepHas 000104Ka,
KapHoIlUla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BEILIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxiun, K. M. bap.

[narpammer:  «PacnpeneneHne XUMHUYECKMX OJJIEMEHTOB B HEXHUBOU
npupoze», «PacrpeaeneHne XUMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOIE».

Tabmuubl n cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKyJibl BO/Ibl», «brocnHTes 0enka», «CTpoeHne MOJIEKYbl OenKa»,
«Ctpoenue ¢pepmenta», «Hykneunossie kucnotsl. JJHK», «Ctpoenue Momexybt



ATD», «CTpoeHHE PYKAPUOTUUECKOW KIETKU», «CTpOCHUE KUBOTHOU KIETKH»,
«CTpoeHME pPaCTUTENIBLHON KIETKU», «CTpOEHHE MPOKAPUOTUUECKONW KIIETKU»,
«CTpoeHue sapa KIeTKU», « Y TIEBOIAb», «JIMIuIbI».

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpyJOBaHME Jisi TMPOBEACHUSA
HAOIO/ICHUH, W3MEpPEHUl, HSKCIEPUMEHTOB, MHKpPOIpEenapaThl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

JlaGopaTopHble H NpaKkTHYECKHE PadoOThI:

JlabopaTopHas pabora Ne 1. «M3ydeHme KaTaUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMUIIa3bl WIIH KaTallasbl)».

JlaGopaTopHass pabora Ne 2. «M3ydeHue CTpoeHHUS KIETOK PACTCHHH,
YKUBOTHBIX W OakTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax u ux
OIIMCAHUE».

Tema 4. ) KusHenessTeIbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTa00JIn3M. ACCUMMIAIHS (IIaCTUYECKUM OOMEH) U
JUCCUMWIIALIMA (SHEPreTHUeCKUii OOMEH) — JB€ CTOPOHBI €IUHOr0 IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPrUU B TMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BeecTB: aBTOTPOQHBIN U rerepoTpodHbii. Posb hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLEHUN IHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TeMHOBass (a3pl (orocunreza. Peakuun
¢dorocunTe3a. DpdekTuBHOCTH (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A I KUZHU
Ha 3emiie. BiausHue ycnoBuil cpeabl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTEe3. XeMOCUHTE3UPYIOIINEe OakTepuu. 3HAUYEHUE XEMOCUHTEe3a s
YKW3HU Ha 3eMJie.

OHepreTudeckuii oOMeH B KJeTKe. PaciuensieHue BellecTB, BbIIEICHHE U
aKKyMYJIMpPOBAHHE DSHEPruM B KJIETKE. OTamnbl SHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxkenue m ero Buapl. KuciopomHOe OKHCIEHWE, WA KIETOYHOE
JIbIXaHUE. OKucIuTENBHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cunre3a. ['enernueckas wuHpopmamus u JIHK.
Peanuzauus renetmyeckoil MHPopManuu B KJIETKE. [ '€HEeTHYeCKHl KOJ MU ero
cBoiicTBa. Tpanckpunuus — MmatpuuHblii cuate3 PHK. Tpancnauus — Guocunres
oenka. Otanbl TpaHcuauud. KomupoBanue amunHokucinor. Ponb pubocom B
OouocuHTe3e OenKa.

Hekinerounsie ¢popmbl sxu3HU — BUpyCchl. Uctopust oTkpeiTus Bupycos (/1. U.
HNBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKU3HEHHOTO LIMKJIa BHUPYCOB.
baktepuodaru. bonesHn pacTeHud, >KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmynoxeduiura yenoeka (BIY) — Bozoyaurens CITM/Ia.



OOpatHast ~ TpaHCKpuMIMs, peBepraza u  uHTerpaza. IIpodunakruxa
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpersr: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuupl u cxembl: «Tumbel nuTaHus», «Metabomusm», «MUTOXOHAPHS»,
«DHepreTuyeckuii ooMeH», «Xiopormiact», «Potocunred», «Ctpoenue JIHK>,
«CTtpoeHre U PyHKIIMOHUPOBAHUE TeHa», «CUHTE3 Oelka», «[ eHeTHIeCKU KOI»,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbINH 1uka Bupyca CII/a,
Oakteprodara», «Pemmukarms JJTHK».

ObopynoBanue: moaenu-anuukanmu «Yasoenne JJHK u tpanckpumnims»,
«buocunres 6enka», «CTpoeHHe KIETKW», MOJENb cTpyKTypbl JTHK.

Tema 5. Pa3MHOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIl 1IUKIJI, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MUTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOIO
cunteza JIHK. Crpoenne xpoMocomM. XpOMOCOMHBIH HAa0Op — KapHOTHIL
JWNIOuIHBIM W TaIUIOWJHBIA ~ XPOMOCOMHBIE HaOOPHI. XpoMaTusl.
[{uTONOrMYECKNE OCHOBBI Pa3MHOXKEHUS W  HWHIWBUAYAJIBHOTO  Pa3BUTHA
OpPraHu3MOB.

[enenune knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasinue Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKU — aroITo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe U nmosoBoe. Bunpl Oecnosiaoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHUE OJHO- M MHOTIOKJIETOYHBIX,
CIIOpooOpa3oBaHKE, BETETATUBHOE pa3MHOXeHUE. VICKyCcCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYECHUE [T CEJIEKIIUU.

[TooBoe pa3MHOXKEHHE, €TO OTINYUS OT OECTIONOTO.

Meito3. Cragum meino3za. IIponeccsl, Npoucxoadie Ha CTaausaX MeEno3a.
[ToBenenne xpomocoM B wMenose. KpoccuHrosep. buosiornueckuii CMbICT H
3HAYEHHUE MEN03a.

["'ameTorenes — mporecc oOpa30BaHUS TOJOBBIX KJIETOK y IKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHME M Pa3BUTHE TOJIOBBIX
KJIETOK — TameT (CIepMaTro30ui, SUIEKIETKa) — CIEPMAaTOr€HEe3 U OBOIEHE3.
OCOOEHHOCTH CTPOCHUSI SMIEKJIETOK W crepMaTo3ousoB. OTUI0I0TBOPEHUE.
[TapTrenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHUOHAIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHne, racTpyssnus, opraHorene3. IloctamOpuoHaibHOE pa3BuUTHE. THUIIBI
MOCTAMOPHOHAIBLHOTO PAa3BUTHUA: MPSIMOE, HEmpsiMoe (JIMuMHOYHOE). BriusiHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3bIBATH BPOXKJIEHHbBIC
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JlemoHcTpanum:

Tabmuubl U cxeMbl: «DOpMBI pa3sMHOXKEHHSI OpPraHU3MOB», «JIBoWHOE
OIUIOJIOTBOPEHHE y IIBETKOBBIX pACTEHHiIl», «BeretaTuBHOE pa3MHOXKCHUE
pacteHui», «Jlenenne kieTku Oakrepuil», «CTpOEHHE TMOJOBBIX KIIETOK»,
«Ctpoenue xpomocombl», «Kierounbiii nukmn», «Pemmukamus JIHK», «Murtos»,
«Menos», «IIpssmoe u HenpsaMoe pa3BuTue», «['aMmeTrorenes y MIeKONUTAKOMNX U
4yenoBeka», « OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBanue: MHUKPOCKOII, MHKpOIIpenapaTsl «CriepMaTo30u1bl
MJICKOITUTAIOWIETO», «SUIEKIIETKa MIICKONUTAIOMIETr0», «KapnokuHues B KieTkax
KOpEIIIKa JIyKa», MarHuTHasT MOJICNIb-alIUIMKalus «JleieHue KIeTKU», MOJENb
JIHK, Mmozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopaTopHas pabora Ne 3. «HaGmromenne MuTO3a B KIETKaX KOHYHMKA
KOPEIIIKA JIyKa HAa TOTOBBIX MUKPONpEnapaTax».

JlaGopatopHas pabotra Ne 4. «l3ydeHuwe CTpOCHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIpPENapaTax».

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHBOCTH OPraHU3MOB.

[Ipenmert u 3agaun reHetnku. Mctopus pa3BuThs reHeTUKU. Ponb niuronoruu
U SMOPHOJIOTUM B CTAHOBJIEHWM TEHETUKHU. BKiag pOCCUMCKUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKH. MeTonbl TEeHETUKH (TUOPHI0JIOTHYECKU,
HATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATUA. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaX CKPEILMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHMS MPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHnenem.
MonorubpuiHoe CKpeuMBaHue. 3aKOH eJuHOo00pa3us THOpPUIIOB TIEPBOTO
nokoneHus. IIpaBuiio JOMUHHUpPOBAaHMWS. 3aKOH PpACIICIUICHHS IPU3HAKOB.
I'unioresa ynctoTsl rameT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHWe. 3aKOH  HE3aBHUCHUMOTO  HACIeJOBaHUS
npu3HakoB.  [IUTOr€HETHMYECKHE  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanusupyroliee ckpenupanue. Mcnonp30Banre aHaIu3uPYIOIIETO CKPEIMBAHUS
JUTS OTIPEJICIICHUSI TEHOTHUTIA OCOOM.

CuerienHoe HacnefoBaHue nmnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3yibTare
KPOCCUHIOBEpA.

XpOMOCOMHAasi TEOpUST HACIEACTBEHHOCTU. | eHETHUECKHE KAPTHI.



['eneTnka nona. XpOMOCOMHOE OIpEIESIEHUE MoJja. AyTOCOMBI U ITOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTeporameTHble opraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLICTUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUbl N3MEHYNBOCTHU: HEHACIICICTBEHHAS U HACIEACTBEHHAS.
Ponp  cpempl B HEHACIHEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON N3MEHUYMBOCTU. BapualimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunu npusHaka. KonndecTBEHHbIE M KauE€CTBEHHBIE MPHU3HAKA U HX
HOpMa peakruu. CBoicTBa MOIU(PUKATTMOHHOW H3MEHUYHNBOCTH.

HacnencrBenHas, WM TE€HOTUNHMYECKAs, M3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHYUBOCTh. Mei03 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTanimoHHasi n3MeHYMBOCTh. Kitaccudukarus MmyTaruii: reHHbIE,
XpOMOCOMHBIE, FTeHOMHBIE. YacToTa 1 MpUYMHBI MyTalluii. MyTareHHbIe (GaKTOPHI.
3aKOH TOMOJIOTUYECKHX PAZIOB B HACIIEACTBEHHON n3MeHunBoct H. M. BaBuiosa.

BresanepHas HacCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka yenoBeka. Kapuorumn uenmoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKA: TeHEANIOTMYECKUM, OJIM3HEIIOBBIN, IUTOTCHETHYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIpeaeIICHUE TE€HOTHUIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOUIIBIO
[T111P-anamm3a. HacnenacTtBeHHbsle 3a00€BaHUS UEIOBCKA: T'CHHBIC OOJIC3HH,
00JIe3HH C HACJEACTBEHHOM MPEApaCIONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckne M TreHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHAIBI
3I0pOBOTO 00pa3a >KU3HU, TUArHOCTUKU, MPO(UIAKTUKYU U JICUCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHETUYECKOEe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKU B MIPEJOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JICBaHUM YyeTOBeKa.

JlemoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepuxos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

TaOmuibl © = CXEMBI: «MoHorubpugHoe  CKpelMBaHUE U €ro
LIUTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICTUICHUS W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpelrMBaHHE»,
«lluTonmornyeckre  OCHOBBI  AUTHOPUAHOTO  CKpEIIMBaHUs»,  «Meio3»,
«B3auMoIeCTBHE  AJUICNIBHBIX TE€HOB», «['€HeThueckue KapTbl PACTECHUH,
JKUBOTHBIX M YEJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HAaCJIEIOBaHMS,
CUCIUIEHHOrO ¢ mnosiomM», «Kapuotumel yenoBeka M KUBOTHBIX», «Bumsl
U3MEHUYMBOCTH», «MoauduKaroHHas W3MEHYMBOCThH», «HacrmemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMOHHAs! U3MEHUYHUBOCTh>.

O6opynoBaHue: MoJeIu-aNIUIUKauu «MOHOTHUOPUIHOE CKpEIIMBaHUE»,
«Henonnoe nomuHupoBaHue», «JuruOpuaHoe ckpeumBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MHKpompenapar «Jlpo3zodpuna» (Hopma, MyTaluu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"'opox MoCeBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadoThI:

JlabGopaTopHas pabota Ne 5. «l3ydenme pe3ynabTaTOB MOHOTHOPUIHOTO W
JUTHOPUTHOTO CKPEIIUBAHUS y IPO30( MBI HA TOTOBBIX MUKPOIIpETIapaTax».

JlaGoparopHas pa6ota Ne 6. «3ydenne MoaudpukarmoHHON U3MEHYMBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALIMOHHON KPUBOM».

JlaGopaTopHas pabora Ne 7. «AHaMM3 MyTanuid y Ipo30(pHiIsl Ha TOTOBBIX
MHKpOIpenapaTax».

[IpakTnueckas pabota Ne 2. «CocTaBieHHE W aHalW3 POJAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkius Kak HayKa W MPOLECC. 3apOKICHUE CEJNEKIMU U JIOMECTUKALIHS.
VYuyenue H. M. BaBuioBa o0 1eHTpaXx MPOUCXOXKJICHUS W MHOTO00Opa3us
KYJbTYPHBIX pacTeHUuM. LIEHTphl MPOUCXOKIEHUSI JOMAIIHUX KUBOTHBIX. CoOpT,
MOpPO/ia, ITAMM.

CoBpeMeHHbIE METO/IbI CeeKInU. MacCOBBIM U MHAMBUYabHbBINH OTOOPHI B
CEJEKIIMM pPACTEHUHW M KHUBOTHBIX. OlleHKa 3KcTepbepa. bim3koponcTBeHHOE
ckpemuBanue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBIX JIUHUU.
['erepo3uc, win rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHUIMHT.
Otnanénnas rtubpuguzanus u €€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJYYEHUE TIOJMUILIONIOB. JIOCTMKEHUSI CENEKUMH PACTCHUH, JXUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpacib MPOW3BOJICTBA. | €HHAs WHXKEHEPUsS. DTambl
co3ganusi pexomouHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nHxeHepus. Kinetounsie KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKOMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

DKoJlorMuyeckue W dTthyeckue  npobnembl. MO —  reHeTuyecku
MOJIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabnupel u cxeMmbl: KapTta «L[eHTpbl NPOUCXOXKIACHUS W MHOT00Opa3us
KYJBTYPHBIX pacTeHuil», «Ilopoasl TOMAIIHUX KUBOTHBIX», «COpTa KyJbTYpPHBIX
pacTeHuii», «Otnanéanas ruopuan3aius», «Padorel akagemuka M. @. MiBaHoBa»,
«Ilomumnouaus», «OOBEKTHl OHOTEXHOJOTUM», «KJETOUHBIE KYJIbTYphl U
KJIOHUPOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM>.

OO6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTenuii, repbapuii «CeabCKOX03sICTBEHHBIE PACTCHUS .



JlabopaTopHble U IpaKTHYEeCKUE PadOThI:

Okckypcusi «OCHOBHBIE METOABl M JIOCTHIKEHHS CEJIEKI[MU paCcTeHU u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHUIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA ~ Yy4acTOK, B TEIUIMYHOE XO35AUCTBO, J1aDOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO [IEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAST OHOJIOTHS.

[Ipennocbulki BO3HUKHOBEHHUS SBOJIONUOHHON TEOPHUH. ODBOJIOLHMOHHAS
Teopus U €€ MecTo B Ouoioruu. BiusHue >BOTIONMOHHON TEOPHH HA pa3BUTHE
OHOJIOTUHU U APYTHX HAYK.

CBuzerenbcTBa 3BosoMU. [lameoHTONIOrMYECKHE:  TOCIIEI0BATEIBHOCTD
NOSIBJICHUS BHJIOB B THaJICOHTOJIOTMYECKOM JIETONHUCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguueckue: cxoacTso U paznuuue ¢payH U Gpaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3auyusi SMOPHUOHOB pa3HbIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKUX MyTeH y Bcex
OpPraHU3MOB.

OomonnoHHas tTeopus Y. [apsuna. IIpennoceulkM BO3HHKHOBEHHMS
JapBUHU3MaA. JIBMKyIIME CHJIBI 3BOJIOUMHA BUAOB 1O [lapBuHy (M30BITOYHOE
pa3MHOXEHHUE NP OIPAHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCTD,
00opr0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIA OTOOD).

Cunrernueckas Teopus 3Boitonuu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MuxkposBomtonus. [lonynsiunsa kak equHUIA BUJIA U DBOJIOLIMH.

JBrokymue cuiibl (pakTopbl) 3BOJONUK BUAOB B Mpupojae. MyTallmOHHBIN
Ipolecc W KOMOWHATHBHAS W3MEHUMBOCTh. llomynsiiiMoHHBIE BOJHBI M Aperd
reHoB. M30ismms 1 Murpanus.

EctecTBeHHBII 0TOOp — HampaBistouMili  ¢gakrop 3Bojouuu. Dopmbl
€CTEeCTBEHHOT'0 0TOOpA.

[TpucnocoO0aeHHOCT, OpPraHU3MOB KakK pe3ynbTarT 3Bodonuu. [Ipumeps
MIPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(}O3bl U UANOA AT TAIUH.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHble  (OPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOE.

Makposposorusa. dopmbl  3BosronuMu:  duIeTUYecKas, JIUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOJIOLUN.

[IpoucxoxneHne OT HecleUMAIN3UPOBaHHbIX NpenkoB. IIporpeccupyronias
crienanu3anus. AJanTUBHAS pagualusl.

JdeMoHcTpanuu:



[Toptpersl: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K.
M. bap, O. I'ekkenp, @. Mromnep, A. H. CeBepiios.
Tabnuibl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiie», «3apoIbIiin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpsOBI 32
CyIlleCTBOBaHME», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PACTCHHIT»,
«MHoroo6pazue  mopoJ  KUBOTHbIX»,  «llomymsuum»,  «MyTanuonHas

W3MEHYUBOCTh», «Apomopdosbl», «Wmuoamanramum», «OOmas aereHepaius»,
«/IBmKymue cuibl dBosonun», «Kapra-cxema wapmpyra nytemectsus Y.
JlapBuHa», «boppba 3a cymiecTBoBaHUE», «IIpUCIIOCOOICHHOCT, OPTaHU3MOB,
«["eorpaduyeckoe BU1000pa30BaHUE», «IKOJIOTHIECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOAOB U CeMsH, KoJuiekius «[IpuMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHbBIC HAIpPaBJICHUS JBOJIIOIUU», OOBEMHAsT MOJCIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX».

buoreorpaduueckas kapra wmupa, Koiwiekuus «DopMbl COXPaHHOCTH
HMCKOMAeMbIX JKMBOTHBIX M pacTeHHi», Mojenb ammiukanus «llepekpéct
XpOMOCOM», BJIaXHble Tmpemnapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKporpenapat «Jlpo3oduna» (Hopma, MyTauuu (POpMbl KPbUILEB U
OKpAacCKH Tena).

JlaGopaTopHble ¥ NpaKTHYeCKHE PadoThI:

JlabopatopHas padota Ne 1. «CpaBHeHHe BUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPUIO».

JlaGopartopHast padora Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTeEPa».

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE »KU3HU Ha 3emure.

JloHayuHble TpPEACTABICHUS O 3apOXKACHUM JKU3HHU. HayuHble THUIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emie: aOuoreHe3 M NaHCHepMus. XUMUYecKas
HBOMIONMSA. AOHMOTEHHBIM CHUHTE3 OPraHWYEeCKUX BEIIECTB W3 HEOPraHMYECKUX.
DKCIepUMEHTaIbHOE MOATBEPAKIECHNE XUMUYECKON 3BOMOUNK. HavanbHbIe Tanbl
ounonornyeckoi sBomtonuu. ['unoreza PHK-mupa. @opmupoBanre MemMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKHU. llepBble KIETKM W HMX SBOJIOIUS.
dopMUpoOBaHUE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PazButune xu3Hu Ha 3emuie 1o spam U nepuogaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. [laneos3oiickas spa u €€ mnepUOAbL: KEMOPHUNCKUIA,
OPIOBUKCKHUH, CUITYPUHUCKNN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, TIEPMCKHM.

Me3so30iickas 3pa U €€ epUoAbl: TPUACOBBIN, FOPCKUIM, MEJIOBOM.

KaliHo3olickags »3pa W €€ mnepuoApl: MNaJCOr€HOBBIM, HEOTNCHOBBIMH,
AHTPOIIOT€HOBBIN.



XapakTepucThKa KJIMMaTa U reoJOrnYecKux mpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTEIBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUU Hu
KUBOTHBIX. [I0sIBIIEHME, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BoJOHMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

DBOJIIOLUS YEJIOBEKA. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBieHuil o
MPOUCXOXKJICHUHM 4YeloBeka. Meroasl u3ydeHus aHTponorene3a. CxoacTBa H
pa3nuyus 4esloBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YEIIOBEKA.

JBuwxyume  cunbl  (akTopbl) aHTPOIIOreHE3a. Hacnencreennas
U3MEHYUBOCTb M  €CTeCTBEHHBbIH 0TOOp. OOmIeCTBEeHHBI 00pa3  KU3HH,
W3TOTOBJICHUE OPYAHI TPYJa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblid, YemoBek mnpsMoxonsamiui, UYenoBeKk HeaHAEPTAIbCKUH, YenoBek
pa3yMHbIii. Haxoakyu HCKOMaeMbIX OCTaTKOB, BpEMs CYILIECTBOBAHMS, O0JIACTb
pacnpocTpaHeHus, 00bEM roJIOBHOI'O MO3ra, 00pa3 *KHU3HU, OPYAUS.

Uenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONCOUIHAS
(eBpasmiickasi),  HErpo-aBCTpAJIOWJHAA  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHckas).  UepTel  NMPUCIOCOOJEHHOCTH  MpPEICTaBUTENEH
YEJIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBAHMS. EIMHCTBO 4YENOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetrsr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
[apBuH.

Tabmuuesl 1 cxeMbl: «Bo3nukHoBenne COJIHEYHON CUCTEMBI», «Pa3Butne
OpraHuyYeckoro wmmupa», «PacTurenbHas KieTka», «)XuUBOTHasi KJeTKa»,
«IIpokapuoTnueckass kieTka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MHUpa»,
«CpaBHEHHME AHATOMHUYECKMX YEpPT CTPOCHHUS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE M€CTa TNaJCOHTOJIOTMYECKUX  HAXOAOK  MPEAKOB
COBPEMEHHOI'0 4YEJOBEKa», «JlpeBHenune moan», «JIpeBHue moaum», «llepsbie
COBPEMEHHBIE JIIO/IN», «HeII0BEUECKUE Pachl».

O6opynoBanne:  mynsiku  «lIpoucxoxknenue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIAa, HEaHJAEpTalblld, KPOMAHbOHLA), CJIENKH WJIU
M300paKEHUs] KaMEHHBIX OpYyAUl TEepBOOBITHOTO YeJIOBeKa (KaMHH-UYOIIIEPHI,
pyOuna, ckpebna), TEOXpoHOJOTHYEecKass Tabnuia, KoyuieKuus «Dopmbl
COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PACTCHUII».

JlabopaTopHble U MpakTHYECKHE PadoThI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIx OCTATKOB pacTeHUU U
YKABOTHBIX B KOJJIEKIIUSAX>.



DKCKypcHsi «DBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAaY4YHBIA WJIM KPACBEIUECKUN MY3€i).

Tema 3. OpranusMbl 1 OKpPY Kalolas cpeaa.

DKoJIOTUs KaK HayKa. 3aJauu U pa3fieibl IKOJIOTUA. MEeTOAbl SKOJIOTUYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPTAaHU3MEHHASI.

Okonorudeckue ¢akropbl. Kriaccudukamuss -sKonornyeckux (HakTopos:
abuoTuyeckre, OHOTUYECKME U AaHTPOMOTeHHbIC. J[eWCTBHE HSKOJIOTMYECKHUX
(bhaKTOpPOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOIU3M.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buosornvyeckne puTMBsl.

buotnueckue (bakTophI. Bunsr OMOTHUYECKUX B3aMOJIECTBUU:
KOHKYPEHIIUs, XUITHUYECTBO, cuMOM03 U ero gopmel. [lapazutusm, koomepanus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M,
HeHTpaiu3M. 3HaueHHEe OWOTHYECKUX B3aMMOJCUCTBUM MJis CYIICCTBOBaHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJOTUYECKUE XAPAKTEPUCTUKU Tomyasiuuu. (OCHOBHBIE IOKa3aTeNn
MOMYJISIMUNA: YUCIEHHOCTh, IUIOTHOCTb, POYKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuKa YuCIEHHOCTH MOMYJISLINAN U €€ PEryJisiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapTta «[Ipupoanbie 30Hb 3eMau», «Cpeasl oOUTaHUs
OpraHu3mMoB», «®PoTtonepuoansm», «llonmynamun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMK UHPY30puu-TyPenbkn», «I[Iumesrie menu.

JlabopaTopHble H NpaKkTHYEeCKHEe PadoThI:

JlaGopartophast pa6ota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTaAHUS».

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJICyCa».

[TpakTudeckas padbora Ne 2. «[Toacy€T maoTHOCTH MOMYJISIIIUNA pa3HbIX BUOB
pacTEHU».

Tema 4. CooO1mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

Coo0miecTBOo opraHu3MoB — OuoieHo3. CTpykTypbl OHOIIEHO3a: BUIOBas,
MPOCTpaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTtel. CBS3U B
OHOIIEHO3E.

DOKOJOru4Yeckue CcucTtemMbl (dkocucTtembl). I[loHaTme 00 »KocucTeMe M
ounoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYIICHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BElEeCTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU HKOCUCTEMBI. [luIeBbie LeMM U CETH.
OCHOBHBIE TIOKA3aTeM SKOCHUCTEMbl: OMOMAacca, MPOIYKIHUA. DKOJIOTHYECKUE
OUPAMUJIBL:  TPOAYKIUH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYHBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. DKOCUCTEMA XBOMHOTO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycToHYMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3eMIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. Kuboe BemectBo U ero ¢yHkuuu. OcobeHHocTH Ouocdepsl Kak
100aNnbHOM 3KOCUCTEMBI. J[MHaAMUYecKoe paBHOBecME€ M oOpaTHas CBS3b B
ounocdepe.

KpyroBopoTsl BemiecTB U OMOre0OXUMHUYECKUE UK AIEMEHTOB (yIiepoJa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpONOTeHHbIE U3MEHEHHS B Ouocdepe.
['1oGanbHBIE IKOJIOTHYECKUE TPOOIIEMBI.

CocyuiecTBoBaHNE IPUPOJIBI u 4eJI0BEUECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBAa yCTOWUMBOCTU Onocheprl. OCHOBa paliOHaIbHOIO
yOpaBleHUs TMPUPOJHBIMU pecypcaMH M WX HCHOJb30BaHUe. JlOCTHKEHHS
OMOJIOTUU U OXpaHa IPUPOIBI.

JlemoHcTpanum:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuiel u cxembl: «IlumeBsle menn», «bUOIEHO3: COCTaB U CTPYKTypa»,
«IIpupoaubsie coobimecTBa», «llenmu nuTaHus», «IKOJOTHYECKas MHUPAMUIA»,
«buocdepa u yenoBek», «IKOCUCTEMA HTUPOKOJIUCTBEHHOTO Jieca», « DKOCHCTEMA
XBOWHOTO  Jleca», «buorneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPOTIOTCHHBIC  BO3ACHCTBUSA Ha TPHUPOAY», «BaxkHeHIIne HCTOYHUKHU
3arpsi3HEHUS BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHeiIIas cocTaBisiomas
ounochepor», «DakTophl Aerpaganuu nouB», «llapHukoBbiil 3pdexT», «DakTopbl
PaIMOAaKTUBHOTO 3arpsi3HEHHS Ouocdepnl», «OO0mas cTpykrypa Ouocheps»,
«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBIH dKkpaH Ouochepbr»,
«KpyroBopot yriepoaa B 6uocdepe», «<Kpyropopot azora B mpupoie».

OOopymoBanme: MOACTb-aIIIUKANKMSA « TUMUYHBIE OMOIICHO3BI», TepOapuit
«PacturenbHbIe cooOIIecTBa», KOUIeKIMH «brorenos3», «Bpeaurenn BakHEHUITUX
CCIbCKOXO3SHUCTBEHHBIX ~ KYJBTYp», TepOapuu W KOJUICKIMM pPACTCHHA U
JKUBOTHBIX, MPUHAICKAINTUE K Pa3HBIM JKOJOTHMUECKHM TpyMNIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®denepanuu, u300pak€eHUs] OXPaHSIEMBIX BHUJIOB
pacTEHUM U )KUBOTHBIX.



IDIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUS K peE3yibTaram
OCBOCHMSI  OOydYaloUIMMHUCA MpOTpaMM  CpeaHero  obmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType NIMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMera «buomorws»
BBIJICJICHBI CIICYIOIIME COCTABJISIONIME: OCO3HAHME O0YYaIOIMMUCS POCCUMCKON
IPaXJaHCKOM UJACHTUYHOCTH — TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
W CaMOOIPEACICHUI0, HAJIMYhe€ MOTHBAallUM K OOy4YeHUI0  OHOJIOTHH,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JMYHOCTM Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HaHMSI, TOTOBHOCTh U CIOCOOHOCTHh OOYYaIOIIUXCSl PYKOBOJCTBOBAaTHCS B CBOEH
JEATENPHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, NPUCYLIAMHU CHCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOro IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pE3ynpTaThl OCBOEHUS IpeaMeTra «bHOJIOrus» JOCTUTArOTCS B
CAUHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JEATEIHLHOCTH B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMM IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUS U CHOCOOCTBYIOT IMpolieccaM CaMOIO3HAHUS, CaMOBOCIHUTAHUS WU
CaMOpAa3BUTHUs, pAa3BUTUsS BHYTPEHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W IIPABOMOPSAKY, YEJIOBEKY TPYJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XXEHHUS, OCEPEKHOTO OTHOILICHUS K KYJIbTYpPHOMY HACIEIUIO U
TPaJUIMIM MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickont denepannu, nNpupose u
OKpYyXarouieu cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YyYaIONUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA JIEITEILHOCTH B MPOLIECCE PEAU3allMi OCHOBHBIX HaIPABJICHUN
BOCIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIECTRA;



OCO3HaHUE CBOMX KOHCTUTYLHOHHBIX IpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MTPaBOIOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3JIAHUU
Y4EOHBIX MPOEKTOB, PEHICHUM YUYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNPEENSITh COOCTBEHHYIO TMO3UIMI0O 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH ¢ Pa3HBIMHU YOCKICHUSMHU, KYyJIbTYPHBIMH IIEHHOCTSIMH U
COIMAJILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIIbCKUX 3aJlad, YBAXKHUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MNpPH OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COACPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh pOoccuiicKon IPAXKIAHCKOU UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUSI K CBOEMY HapOAy, YYBCTBA OTBETCTBEHHOCTH MEpPE]
PonuHol, ropmoctn 3a CBOM Kpad, CBOXO PoauHy, CBOW S3BIK M KYJBTYDY,
MPOIIUIOE ¥ HACTOSIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHUE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPUPOJIBI,
JToCTUXeHusiM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHMS 3HAYCHUS OWOJOTUM B TMO3HAHWU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTUPYSCH HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEINSIM, CO3/TaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TPHUHATHS LEHHOCTEM CEMEMHOM JKXWU3HU B COOTBETCTBUHM C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCITUTAHHUSA

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUIA;



MOHUMaHKE SMOIMOHAIBHOTO BO3JEHCTBUS JKUBOUM MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTUUHOCTH;

S) ¢u3u4YecKOro BOCHHMTAHMSA, (pOpMHPOBAHMSA KYJIbTYPHI 310POBbSI H
IMOLMOHAJIBHOIO 0J1aronoJIyYusi:

NOHMMAHUE U peanu3alus 30poBOro M Oe3omacHOro obpasza >KHU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKHX TpPaBWJI U HOPM,
cOamaHCUPOBAaHHBIA pPEXUM 3aHATUH U OTIbIXa, peryisipHas ¢uznueckas
aKTUBHOCTb), OEpPEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TPAaBWJI HMHAUBUAYAJIbHOTO U  KOJUJIEKTUBHOTO
0€3011acCHOT0 MOBECHUS B CUTYAIUAX, YTPOKAIOLUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (YIOTPEOICHHUS
AJIKOT0JIs1, HAPKOTHUKOB, KYPEHHS);

6) TPyA10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HaHUE [IEHHOCTU MAacTEPCTBA, TPYAOII00HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIBHOCTH TEXHOJOTMYECKOM W COLMAIBHON
HaIPaBJIECHHOCTH, CITIOCOOHOCTh MHUIMUPOBATh, ILUIAHUPOBATh U CAMOCTOSATEIBHO
BBINIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEPEC K Pa3InyHbIM chepaM MpodeccuoHabHON NeATENbHOCTH, YMEHHE
coBeplIaThb OCO3HAaHHBIA BBIOOp Oyaymed mnpodeccun U peanu30BBIBATH
COOCTBEHHbIE KU3HECHHbIE TUIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOTMYEeCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKU ILeJIeCO00pPa3HOE OTHONIEHHWE K MPHUPOJAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIICHHE YPOBHS 3KOJOTMYECKOW KyJIbTYphl: IMPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIGHKM MX BO3MOXKHBIX IIOCJHEACTBUU IS
OKPYKArOIIEU CPEIBI;

OCO3HaHUE TJI00aJTbHOIO XapakTepa SKOJIOTMYECKHUX MpoOjeM W MyTed HX
peuieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJIOTHUU
3HaHWA W YMEHHUS TMpU PEIICHUH NpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
OPUPOJIONIONIB30BaHUEM  (COONIIOJIGHME  TpaBWJ  TOBEICHUS B  NPHUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHUS B SKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCUCTEM, OroChephl);



aKTUBHOE HENpUATHE JEWUCTBUN, MNPUHOCSIIUX BpEd  OKPYKaIOIIeH
MPUPOJHON Cpelie, YMEHHE IPOTHO3UPOBATh HEOJArompHUsTHBIE SKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIECHUS, SKOJOTUUECKON KYJIBbTYpHI,
OIIBITa JIeSITEILHOCTH SKOJIOTHYSCKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABAaTEJIbHOM, KOMMYHUKATHBHOW M COIIMAIBHOM
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTHUYECKON JESATEIBHOCTH IKOJIOTHYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKHU M OOIIECTBEHHOM MPaKTHKHW, OCHOBAHHOI'O Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENILCKON KYyJBTYPHI KakK CpelCTBa
B3aMMOJICHCTBHS MEXIY JIFOABMHU U TIO3HAHUS MUPA,;

MOHMMaHUEe crnernuuKku OHOJIOTUHM KaK HayKd, OCO3HaHUA €€ pojau B
GbOpMUPOBAHUM PAIMOHAJIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM I11EIOCTHOTO
MPECTaBICHUS 00 OKpYXKalollleM MHpPE KaK O €AUMHCTBE IPHUPOJBI, YejloBeKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHUuU mnpodIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOSKAEHHOCT, B 3HAYMMOCTH OWOJIOTHHM JJIi COBPEMEHHOW ITMBHIIM3AIINU:
oOecricyeHUsT HOBOTO YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3JIaHUE IEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECYpCHbIE MPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTeH BBIX0JIa U3 TJIO0ATBHBIX SKOJOTMUYECKUX MPOoOieM U
oOecrieueHuss mepexojla K  yCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIIBHOMY
WCIIOJIB30BAaHUIO TIPUPOJHBIX PECypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
JKM3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHUU OUOJOTMYECKUX 3HAHMU B IEIAX
MOBBIIIIEHUST OOIEeH KyJIbTYypbl, €CTECTBEHHO-HayYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIILHOW TPaMOTHOCTU oOydJaroruxcs, GopmMupyeMoi
IIPU U3YYCHUH OHMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJb30BaTh TMOJIydaeMble 3HAHWS [Ji1 aHalu3a U
OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MUpa U MPOUCXOMSIINX B HEM HU3MEHEHUH,
yMEHHUE JeflaTh OOOCHOBAHHBIC 3aKJIFOYCHHUS HAa OCHOBE HAYYHBIX (DAKTOB H
UMEIOIINXCS JAHHBIX C IIEJIBIO TIOYYEeHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITCIBHO MCIIOJIb30BAaTh OHMOJIOTMYECKHUE 3HAHUS IS
penieHus Ipo0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSIX;

OCO3HAHHUE IIEHHOCTHM HAYYHOW MAESTEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JAESTEIPHOCTh MHIUBUIYAIBHO U B TPYIIIIC;



I'OTOBHOCTb 141 CITOCOOHOCTH K HETIPEPBIBHOMY 06p330BaHI/IIO 141
CaMOO6p3.30BaHHIO, K aKTHUBHOMY IIOJYUYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBCTCTBHUH C ) KU3HCHHBIMH HOTpC6HOCTSIMI/I.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe PE3yiabTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble s (GOPMHPOBAHHUS MHUPOBO33PEHUSI O0Yy4YaIOIMUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) O0IIeHayYHbIE MOHSATHUSA, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHUPUKY METOJIOB TMO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, SHEPTHUS, SIBJICHUE, MPOILECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucCle/IoBaHUe,  HAONIOJEHHE, HM3MEpEHHEe, OKCHEPUMEHT U JPYTux),
yHUBEpCaJIbHbIE Y4ueOHBbIC JCUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pErYJIATUBHBIE), o0ecreunBarome (opmHpoBaHuE (yHKIHOHATBHOM
rPaMOTHOCTH U  COI[MAJIbHOM KOMIIETCHIIMM OOy4Yarouuxcs, CIOCOOHOCTH
oOy4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHWUS W  YHUBEpCAIbHbIC YyueOHbIE JCHCTBUS B
MMO3HABATEIbHON 1 COIMAIbHON MTPaKTHKE.

MeTtamnpeaMeTHBIE PE3yJIbTaThl OCBOCHHS TIPOTPAMMBI CPETHETO OOIIETO
00pa3oBaHuUsl 10KHBI OTPAXKATh:

OBiagenue YHHUBepPCAJIbHBIMHU yueOHBIMH NMO3HABATEJIbLHBIMH
JeMCTBUSIMM

1) 0a30BbIe JIOrHYeCcKHe AeliCTBUA:

CaMOCTOATENILHO  (OpMYNIHpPOBAaTH W aKTyalIM3UupoOBaTh  MPoOIEeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TP OCBOCHUHM 3HAHHWU TPUEMBI JIOTHUYECKOTO MBIIICHHS
(ananm3a, cUHTE3a, CPaBHECHMS, KiTacCu(DHUKAIIUK, 000OIICHHUS), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEpPHbIC NMPH3HAKH, yCTaHABIMBATH
CBSI3U C IPYTUMU TTOHSATHSIMH);

OTpEeNeNsATh NETHu JeATCTLHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUH HUX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABIICHHBIMH IICIISMU;

HCIIOJIb30BaTh OMOJIOTHYSCKHUE TIOHATHS JIJIs 0ObsICHEHHS (DaKTOB U SIBIICHUI
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIIOUCHNS,

IIPUMCHSTH CXEMHO-MOIEIbHEIE CpeAcTBa JUTSL MIPECTaBIICHHUS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIIECHWH B M3y4YaeMbIX OMOJOTHYECKHX OOBCKTaX, a



TAaK)K€  NPOTUBOPEYMM  pa3sHOrO  poJa,  BBIIBICHHBIX B Pa3iIM4YHBIX
MH(GOPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH pELICHMs] MPOOJEMbl C YU4ETOM aHAIN3a MMEIOIIUXCS
MaTepHalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
L[EJI5IM, OLICHMBATh PUCKH NOCIIEICTBUN JEATEIBHOCTH;

KOOPAMHUPOBAaTh M BBINOJHATH pabOTy B  YCIOBHSX  PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE IPU PENIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIE HCCJIE0BATEIbLCKHE NeHCTBUA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEN0BATENbCKON U POEKTHON JIEATENbHOCTH,
HaBbIKAMHU  pa3pelieHus npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOUCKY METOJIOB PEIIEHU MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BHJbBI JACATEINBHOCTH IO TOJYYEHHIO HOBOTO
3HaHUA, €ro HUHTEpIpeTaly, MNpeoOpa3oBaHUI0 M NPUMEHEHUI0 B YYEOHBIX
CUTyalUsX, B TOM YUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUIl MBIIUICHUS, BIAJETh HAYYHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMH U METOIAMM;

CTaBUTb U (OPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsAX;

BBISIBJIAITh TIPUYMHHO-CIIEACTBEHHbBIE CBS3M M aKTyalM3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HAXOIWUTh apryMEHThl AJid JO0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHbIE B XOJE€ PEIICHHMS 3aJayd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh LEJICHANPABICHHbBIN MOUCK IEepeHoca CPEeJACTB U CIOCOOOB
JeHCTBUS B MPOPECCHOHATBHYIO CPENY;

yYMEThb IEPEHOCUTh 3HAaHUSA B IO3HABATEIbHYIO M IPAKTHUUECKYIO O0JIacTH
KU3HEIEITeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSI U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NPEIIararb OPUTMHAIBHBIE MOJIXOJbI U pPELIEHUS,
CTaBUTH NPOOJIEMBI U 33Ja4H, TONYCKAIONINE aTbTePHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undgopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMALUKU (TEKCTE Y4eOHOTro
nocoOus, HAYYHO-TIOMYJISIPHOM JIUTEpaTrype, OHOJOTMYECKUX CJOBApSAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHbBIX, B VIHTepHeTe), aHaIU3UPOBATH



UH(}OPMALIMIO PA3IMYHBIX BUJIOB U (OPM IpPECTABICHUS, KPUTUUECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(GopMyJIMpOBATh 3aNPOCHl U MPUMEHSTHh PA3JIMYHBIE METOJbI IIPU MOUCKE U
otOope OmosorHUecKoi WH(MOpPMAIUK, HEOOXOIUMOM NJIsi BBITIOJHEHUS y4eOHBIX
3a/1ay;

OpUOOpeTaTh OIBIT HCHOJB30BaHUSA HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBATh KyJIbTYPY aKTHUBHOI'O UCIIOJIb30BAHUS PA3IMYHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYyIO  (OpMy  TpEACTaBICHUS
ouonoruueckoit nHGopMaluu (cxembl, TpaduKy, JUArpaMMBbl, TaOIUIBI, PUCYHKA
" Ipyroe);

UCIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
Ovonornyeckod HHQPOpMALMEl: NPUMEHATb XUMHUYECKHE, (PU3NYECKHE U
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPENICTBA
HaIJITHOCTH;

BJa/J€Th  HAaBBIKAMU  paclO3HaBaHMs M 3alMTHl  MH(pOpMaIuW,
MH(}OPMATMOHHOW 0€301aCHOCTH JINYHOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM 1eHCTBUAMMU:

1) o0menmne:

OCYIIECTBISATh KOMMYHUKAIIUU BO BCeX c(pepax »KU3HU, aKTUBHO yUaCTBOBATH
B JMAJIOTE€ WU JIUCKYCCUU MO CYIIECTBY OOCYIaeMoOil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHTEIIbHO BBIMIOJHEHUS MpejiaraeMou
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Wil JUCKYyCCUN);

pacrno3HaBaThb HEBepOaJbHbIE CpPEICTBAa OOLICHHs, MOHUMAaTh 3HA4YCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYalUU,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHHS M B3aWMOJEWUCTBUSA, MOHUMATh
HaMEpPEHUs IPYTUX JIOJEH, IPOSIBISITh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas JIesITeJIbHOCTD:

NOHMMATh M MCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaIbHOU
paboThI IPU pEIICHUU OUOTOTHUYECKOM MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUSI PU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOAbl COBMECTHBIX ACHCTBUU € Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaKJIOT0 YIEHA KOJUIEKTUBA;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTh W
KOOPAMHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBIATh IUIAH JACHCTBHIA,
pacmpeienarb poiud ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAaJa M KaXJIOrO0 YYAaCTHHKAa KOMaHIbl B
001 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeuiaraTb HOBBIE IIPOEKTHI, OLEHUBATh HJEH C TO3WLHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IMIOBEJIECHUE B Pa3IUYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJSTUBHbIMHU ACHCTBUSIMH:

1) camoopranu3anus:

UCIIOJB30BaTh OHMOJIOTMYECKUE 3HAHUS JIS BBIABJICHUS NOpoOJIeM M UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaLIUSIX;

BBHIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHHWM IIEJ€BbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSIX M MOCTYMNKAaxX MO OTHOLICHWIO K JKHUBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBI0 OKPYIKAIOIIHNX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTHh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTeIbHOM
JEATEIIbHOCTHU U )KU3HEHHBIX CUTYallUsX;

CaMOCTOATENIbHO COCTaBJATh IUIAH pPEIICHHs TpoOJeMbl € y4€ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIUSIM;

pacuIupsiTb paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOWM OOpa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BIIAJICTh  HABBIKAMH  TO3HABATEIbHOW  pedieKkchur KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI pedIeKCUU JJIsi OLUEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

yMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh pPEIIEHUs MO0 HUX
CHUKEHHIO;



NPUHAMATh MOTHBBI M apryMEHTBl JPYTUX TpH aHaIW3e pPe3yJbTaToB
JIESITEIIBHOCTH;

3) npuHsATHE ceOsl U APYTrUX:

MPUHUMATH Ce0s, TOHUMAsi CBOM HEJIOCTATKH U JTJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTYMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaToOB
JeSITEIIbHOCTH;

npHU3HaBaTh CBOE MPABO W MIPABO APYTUX HA OMIUOKH;

pa3BUBATh CITIOCOOHOCTH TOHUMATh MUP C TTO3UIIHH JPYTOTO YeIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynpTaThl OocBoeHUs mporpamMmbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKJIIOHAIOT crienuduueckue ajs yueOHoro npeamera «buomorus»
Hay4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALNH U
npeoOpa30BaHUIO 3HAHUM, BUJbI ACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHUN B Pa3IMYHBIX YUYEOHBIX CUTYallMSIX, @ TaKkKe B PeaJbHBIX
JKU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Ouosiorued. B mporpamme npenMeTHbIC
pe3yJbTaThl MPEACTABICHBI IO T01aM O0yUCHHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAYYHOI'O MHUPOBO33PEHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJOTHUU, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJICp)KaHHE OWOJIOTUYECKUX TEPMHHOB M TOHSATHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M TMPEBpAICHUE
SHEPIUH), TOMEOCTa3 (CaMOPETYJIALMA), YPOBHEBAsE OPraHU3alMs )KUBBIX CUCTEM,
CaMOBOCIIPOM3BEAEHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYNBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKUE Teopud (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJIbHAasg JOrMa MOJICKyJIsapHOW Ouosoruu), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4denust (0 IieHTpax MHOT000pas3usi u
MPOUCXOXKICHUS KyIbTypHbIX pacTtenuit H. M. BaBunosa), onpenenars rpaHuibl
WX TIPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BJIAJICTh METOJIaMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIOJCHUE U
ONMCAHUE KUBBIX CUCTEM, MPOLECCOB U SBJICHHUM, OPraHU3alus U MPOBEIACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBMIKEHWE  THUIIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEXIY HCCICIyEeMbIMH BEIWYMHAMU, OOBSCHEHHE MOJYYCHHBIX



pe3yJIbTaTOB, UCIHOJIb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U
IYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB U MPEBpAIECHUS dHEPIHH B KIETKe, (poTocuHTE3a,
IJIACTUYECKOTO W DHEpPreTMueckoro oOMeHa, XEeMOCHHTEe3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYATIbHOTO pa3BUTUS  OpraHu3Ma
(oHTOICHE3);

yMEHUE TPUMEHSTHh TOJyYCHHBIC 3HAHUS JUIsI OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUIS NPUHATHUS NPAKTHUYECKUX PEIICHHM B MOBCEIHEBHOU
KU3HU C LENbl0 obecriedeHus: 0e30IacHOCTH CBOETO 3J0pOBbS U 3J0POBBS
OKPYKaIOIIUX JI0JIeH, COOJI0/IEHUsSI HOPM IPaMOTHOTO TIOBEACHUS B OKPY Karolen
IPUPOIHON cpesie, MOHMMAaHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTHXKCHUN
COBpEMEHHOW  Ouomoruu U OMOTEXHONOTHI  [JII  PalMOHAIBHOTO
PUPOIOTIOTB30BAHMS;

YyMEHUE pellaTh JJIEMEHTApHbIE TEHETUYECKUE 3a/layd Ha MOHO- U
JTUTHOPUIHOE CKPEIMBAHKE, CIEIJICHHOE HACJIeI0BaHUE, COCTABIISITH CXEMBI
MOHOTHOPUIHOTO CKpEIIMBAHUS IS MpeAcKa3aHusl HACIETOBAHHS TPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHUE BBIMOJHATH JIA0OpAaTOpHBbIE M MpaKkTUYecKue padoThl, COOII0ATh
npaBuia npu pabore ¢ y4eOHbIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

yMEHHUE KPUTHYECKH OIEHWBATh W HHTEPIPETUPOBATh HWHOOPMAIUIO
OMOJIOTHYECKOTO  COJACPIKAHMsI, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(MOPMALIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCICIOBAaHUN B OHOJIOTHH,
MeUIMHEe, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
WCITIOJIb30BATh MOHSITHITHBIN armapaT OHOJOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS y4ueOHOrOo mnpeamera «buonorus» 6 11
Kaacce TOJKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSI ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPA M HAYYHOTO MHPOBO33PEHHS, O BKJIaJle¢ POCCHUHUCKHUX W
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUU, (PYHKIIMOHATHHOU
T'PaMOTHOCTH YeJIOBeKa VISl PEIICHUS KU3HEHHBIX 3a/1a4;

yMEHHE PaCKphIBaTh COJEpKaHWE OHWOJIOTHYCCKUX TEPMHUHOB WM TTOHSTHM:
BUJI, TTONYJIAIHS, TeHOMOH/I, BOJIIOIMS, ABMKYIINE CHIIBI ((haKTOPBI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHJI000pAa30BaHUE, JKOJIOTUYECKHE (HAKTOPHI,



DKOCHCTEMA, NPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHThl, LENU IMHUTAHUS,
HKOJIOTHYECKas Mupamua, OuoreoleHos, ouocdepa;

yMEHUE Hu3Iaratb OWUOJOTMYECKUE TEeOopuu (IBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpUsS SBOIIOLUWU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimeBoro cxonacrsa K. M. bopa, depenoBaHusi INIaBHBIX HANPABICHUN W
nyTtert spomonuu A. H. CeeprioBa, yuenus o ouochepe B. . Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOMIOACHHUE U
ONKMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OpPraHW3alys U MPOBEJICHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIABM)KCHUE  TUIOTE3bl,  BbISABICHUE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYECHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX TMOHSITUN, TEOPUM U 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUH IOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICISITh CYIIECTBEHHbIC MPU3HAKK CTPOCHHUS OHOJIOrMYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIHUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreoleHO30B U 3KOCHUCTEM, OCOOEHHOCTH MPOILECCOB: HACJIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOIO OTOOpa, BHUI000pa30BaHUs, MPUCHOCOOIIEHHOCTH
OpraHU3MOB, JIEWCTBHUS SKOJOTMYECKHX (AKTOPOB Ha OPraHu3Mbl, MEpEeHoca
BEILIECTB M IIOTOKA SHEPrMM B 3KOCHCTEMaX, AHTPOIOTCHHbIX HM3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KpPyrOBOpOTa BEIIECTB U OHMOTr€OXMMHUYECKUX
IIUKJIOB B Omocdepe;

YMEHHE TPUMEHSAThH MOJYyYCHHBbIC 3HAHUS MJI1 OOBIACHEHUS OHOJOTMYECKUX
IIPOLIECCOB W SIBJIICHUM, IUJIS NMPUHATHS NPAKTHUYECKUX PEIICHHN B MOBCEIHEBHOU
XKU3HU C 1eJblo o0ecrieyeHus: Oe30MacHOCTH CBOETrO 3/I0pOBbSl M 30POBbS
OKpY>KaroIIUX JI0AEH, COOMI0IEHUsI HOPM I'PAMOTHOTO TIOBEJIEHUS B OKPY KaroIIen
OPUPOJHON cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHAIEHOTO TPUPOOIIOIb30BaHNUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aul, COCTABISATh CXEMbI
MEPEHOCA BEIIECTB U SHEPTUU B SKOCHUCTEMAX (L€ MUTAHUA);

yMEHHUE BBIMOJHATE JIA0OpAaTOpPHBIE M MpaKTU4YeCKHe paboThl, COOII0ATh
npaBuia npu pabore ¢ y4eOHbIM U Ta00PATOPHBIM 000PYAOBaAHUEM;

YMEHHE KPUTHYECKU OIEHMBATh M HMHTEPHPETUPOBATH HHGOPMALIUIO
OMOJIOTUYECKOTO  COJEpPKaHMS, BKIIOYAIOU[YIO IICEBJIOHAYYHbIC 3HAHUSA U3
pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(pOPMAIINH, HAYIHO-TTOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TrJI00aTbHBIE  JKOJOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILECHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
WCIIOJI30BATh TTOHSITUITHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumMmeHoBaHue pa3aesioB U TeM (mudposbIe)
Ne n/nn P Kontpoabnbsie IlpakTuyeckue p
NMPOrpamMMblI Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 buonorus kak Hayka 2 0.5 nonHoteia LO
https://m.edsoo.ru/7f41c292
2 JKuBBIe cUCTEMBI U UX OpraHu3aIus 1 buGnuorexa [IOK
p . https:/m.edsoo.ru/7f41c292
3 XHUMHUYECKHM COCTaB M CTPOCHME KICTKH 8 1 bubmorera [IOK
P https:/m.edso0o.ru/7f41c292
bubnunoreka LIOK
4 IKH3HEACATEILHOCTE KICTKH 6 https:/m.edsoo.ru/7f41c292
5 Pa3mMHOXEeHME 1 MHINBUAYAJIbHOE Pa3BUTHE 5 | bubnmoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M UIBMEHYUBOCTD g 15 bubnuoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3mMoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
8 P 1
C3CPBHOC BpeM https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrpoabubie IIpakTuyeckue (uucbp )
NporpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchl
bu6mmoteka LIOK
1 1
IBOIOUHOHKAs OHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bu6nuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl ¥ OKpy’Karomias cpeaa 5 1 bubmorexa OK
p Py arotl peit https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo01ecTBa v SKOJOTHYECKHE CHCTEMBbI 9 hitps://m.cdsoo.ru/Ti41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC Bpeni https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 2.5







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydyenusi obOpa3zoBaTejbHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 buosorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOU HPUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp30BaHue pa3IMYHbIX 1 0.5 bubmmorexa [TOK
P ' https://m.edsoo.ru/863e6122
METO/IOB IIPU U3yUYEHUU
OMOJIOTUYECKIX 0OBEKTOB»
3 buonornueckue cucTeMsl, IPOLECCHI | bubnmorexa [JOK
U UX U3YYEHUE https://m.eds00.ru/863e¢6564
4 XumMuueckuii cocTaB KieTku. Bona u | bubmuoreka [JOK
MHUHEpPaJIbHbIE COJIU https://m.edsoo.ru/863e674¢
bubmuoreka [JOK
5 b .C 0 1
S LOCTAR T CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
KaranuzaTtopsl. JJaboparopHas
6 pabota Ne 1 «3ydyenue | 05 bubnuorexa [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMHIIa3bl
WJIM KaTajas3bl)»
b K
7 VYrnesonawl. JIunuasl 1 nomorexa O

https://m.edsoo.ru/863e6870




bu6mmoreka [JOK

8 Hyiientossie kuciiorsl. AT® https://m.edsoo.ru/863e6d5c
9 HcTopus 1 MeTOABI U3yUEHUS bubnuorexa [IOK
kieTku. Knetounas Teopus https://m.edsoo0.ru/863e6e88
10 Knerka kak 1iegocTHas kxuBast
cucrema
CrpoeHue 3yKapruOTUYECKON KIIETKH.
JlaGopaTtopnast pabota No 2
«M3yyeHune CTpOeHHUs KIIETOK bubmmorexa [JOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6£f0
OaKkTepuil Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIpENapaTax u ux
OITMCaHHEC»
bubmuoreka [JOK
12 O6MeH BEmECTB MM MCTa00H3M https://m.edsoo.ru/863e766¢
bubmuoreka [JOK
13 ®otocuiTes. XemocHHTes https://m.edso0o.ru/863e¢7¢98
. bubnmorexa [JOK
14 Jueprerureciuii oomen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN HUKI KiIeTKU. [lenenue
KJIeTku. Muto3. JlabopaToprast Bu6morexa [IOK
15 pabota Ne 3 «HabmroneHue MuTo3a B 0.5 hitps://m.cdsoo.ru/863¢7dcd
KJIETKaX KOHYHMKA KOPEIIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunres 6enka. Peakius bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancmms — duocunres benxa https://m.edsoo.ru/863e796e
18 KonTtponsHast padora "Kinerka"




19 Hexnerounsie ¢popmbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
20 DopMBI pa3MHOKEHHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
21 Meii
enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
” JlaGopatopHas pabota Ne 4 0.5 bub6nuoreka [IOK
«/3y4eHune cTpOCHUs MOJOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
3 WNunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHH3MOB https://m.edsoo.ru/863e8436
24 ['eneTrika — Hayka o bubnnorexa [HOK
HACJIEeJICTBEHHOCTH U U3MEHUYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACIEA0OBaHUS
25 npu3HaKoB. MoHOruOpuUIHOE bubmorexa LIOK
p ] pra https://m.edsoo.ru/863e8878
CKpeIIMBaHKe
UTUOPUIHOE CKpeIIrBaHue. 3aKOH
26 fe3aBI/II()ZI/If\[/IOI‘O H:::JIL: OBaHUs bubmmorexa LOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HaclIeJOBaHHe
npusHakoB. JlabopaTopHas padora
7 No 5 «M3yuenue pe3ynbTaToB 05 bubnnorexka [JOK

MOHOTHOPHUIHOTO U JUTHOPHUIHOTO
CKPEIMBAHUA Y JPO30(HIIBI HA
TFOTOBBIX MUKpOIIpEnaparax»

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




)% I'eneruka moma. HacmenoBanne | bu6mmnoreka [JOK
IIPU3HAKOB, CIEIJIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3smenunBocTs. Henacnencreennas
M3MEHYNBOCTh. JlabopaTopHas

29 pabota Ne 6. 3yuenue | 0.5 bubnuorexa [IOK
MOIU(DUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUALIMOHHOTO Psiia U
BApHAIMOHHON KPUBON»

HacnenctBenHnast U3MEHYMBOCTD.

30 JlaGopatopHas pabota Ne 7. | 05 bubnuorexa [IOK
«AHann3 MyTanuil y 1po30Quisl Ha https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKpOIpenaparax»

31 I'eneruka yenoBeka 1 bubmorexa HOK

https://m.edsoo.ru/863e8d78
PesepBublit ypok. O600IICHHE 10

32 teMe «HacnencTBeHHOCTH U 1
W3MEHYMBOCTH OPraHU3MOB»

33 Cenekuus Kak HayKa U IIpoLece 1 bubmoreia HOK

https://m.edso0.ru/863e9214

34 MeTobl U TOCTHXKEHUS CETTEKITNU | bubmuoreka [JOK
pacTeHUl U )KUBOTHBIX https://m.edso0.ru/863e9214

35 buotexHosorust kKak oTpacib | bubnnorexa [JOK
MIPOU3BOJCTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 35 4

I[TPOTPAMME




11 KJIACC

KoimuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Kontpoaknsie  Hpakrueckue u3yuyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIHUS U METOJIbI €€ U3yUEeHHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863ea20e
) Hctopus pa3BuTHs IpEACTABICHUI | bubnnorexa [HOK
00 3BOIOLIUU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Muipoosoions ! https://m.edsoo.ru/863e9cle
[Tomyssius Kak 3y1eMeHTapHas
€MHULIA BUJIA ¥ BOJIFOLUU.
4 JII2[16opaTopHI;ﬂ paborta Ne 1 1 0.5 bubmorexa HOK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJIOB 11O
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBroky1ue cuiibl (3J1eMEHTApHbIE | bubnnorexa [JOK
(haKTOpHI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubnmoreka [JOK
6 EctectBennslit 0T60p 1 ero Gpopmbl 1 hitps://m.edsoo.r/863¢9ed0
Pe3ynprartsl 3BOMOIIMY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas | 0.5 bubnnorexka [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCUTEILHOTO XapaKTepa»
g Hamnpasienus u mytu | bubnnorexa [JOK

MaKpO3BOJOIOUHA

https://m.edsoo0.ru/863e9cle




9 HeoGpatumocTs 3BoIIOLIUT
WcTopus xu3HU Ha 3emiie U METObI
10 €€ U3y4eHHUs
1 ['unore3bl NPOUCXOXKICHUS KU3HU bubnuorexa [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazButue xu3Hu Ha 3eMiie 1o 3pam U bubnnoreka [JOK
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOITIOIUI
PacTUTENBHOTO U )KUBOTHOT'O MHPA.
13 [Ipaktuyeckas padora Ne 1 0.5 bubnuoreka [IOK
«M3ydeHne HCKOaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUl U KUBOTHBIX B
KOJUIEKLIUSX »
14 CoBpeMeHHas cuctema bubnnorexka [JOK
OpraHU4YeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBeKa (aHTPOTIOTEHE3) bubmorera [JOK
https://m.edsoo.ru/863eac2c
16 JIBrokymme cuitbl ((hakTopsl) bubnnorexa [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YeloBeKa
18 UYenoBeyeckue pacel U MPUPOIHBIE bubnnorexa [JOK
aJanTanyiu 4eloBeKa https://m.edsoo.ru/863eaea2
PesepBurlit ypok. O600611€HNE TTO
19 Teme «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHs KaK HayKa
21 Cpenbl 0OMTaHHS U SKOJIOTUYECKHE bubnnorexa [JOK




(bakxTopsl

AOGuoTtndeckue (HaKTopsl.
JlaGopatopnast pabora Ne 3.
«Mopdornoruueckue 0COOEHHOCTH

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

N bubmuoreka [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTta Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa»
bubmuoreka [JOK
23 buotuseckue paxroprt https://m.edsoo.ru/863eb348
DKOJIOTUUECKUE XaPAKTEPUCTUKHU
nomyssiiun. [Ipaktudeckas pabora
24 Ne 2 «ITomcuéTt mioTHOCTH 0.5
MOMYJISAIIMKA pa3HBIX BUOB
pacTeHui»
)5 Coo0miecTBa OpraHu3MOB — bubnmoreka [JOK
OHMOIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI bubmuoreka [JOK
(KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeNN YKOCHCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. buGnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccust
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTPONIOTE€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuorexa [JOK
3KOCUCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnnorexka [JOK

ouocdepsl

https://m.edsoo.ru/863ebd16




32 YenoBeuecTBO B Onochepe 3emin 1
3 Cocy1iecTBoOBaHUE TTPUPOJIBI U ! bubnuorexa [JOK
YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HHE TEMBI
34 «Coo0111ecTBa M 3KOJIOTUYECKHE 1
CUCTCMBI»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yabTATHl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHero 001ero o0pa3oBanusi

CdopmupoBaHHOCTH 3HAHUW O MECTE W POJH OUOJIOTUH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBCHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa ¥ HAYYHOTO MHUPOBO33PEHUS; O
BKJIJIC POCCHHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BHTHE
Owosorny; (PyHKIIMOHAIBHON TPaMOTHOCTH 4YeJIOBEKA ISl PEIICHUS

KHU3HCHHBIX 3aJa4

YMeHHue packpblBaTh COACp)KaHWE OWUOJIOTHYECKUX TEPMHUHOB U
MOHATHUI: *U3Hb, KIIETKA, OpraHu3M; MeTabonu3mM (0OMEeH BEIeCTB U
MpeBpalleHue JHEPruH), TOMEOCcTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOM3BEIACHUE (PEIPOMYKIIHS),

HAaCJICACTBECHHOCTb, UBMCHYNBOCTDL, POCT U PAa3BUTUC

YMeHnue uznaraTte OMOJIOrMUECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTalnroHHas), 3akoHbl (I'. Menaens, T. Moprana, H.1. BaBuiosa) u
ydeHHs (O LEHTpax MHOrooOpasusi M TNPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.J1. BaBunosa), onpenenars rpaHUIbl X IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAay4YHOTO IIO3HaHHMA B OMOJIOTHUH
(HaOnro/IeHWe M ONMCAaHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBJICHUH;
OpraHM3alnusi W I[poBeJeHHE OHOJIOTMYECKOr0  3KCIEpUMEHTa,
BBIJIBIDKEHHUE  TUIIOTE3bl;  BBIABIICHHE  3aBUCUMOCTH  MEXKIY
HCCIIElyeMbIMU BEJIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX pPEe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHUH, TEOPUHM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOAbBI HA OCHOBAHUU IMOJTYYCHHBIX pe3YJ'ILTaTOB)

YMeHue BBIIEISATh CYIIECTBEHHBIC IPU3HAKK BHPYCOB, KIETOK
MPOKApUOT H OJYKAPHOT, OJHOKJIETOYHBIX U  MHOTOKJIETOYHBIX
OpraHM3MOB;  OCOOEHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
MIPEBpAIICHUS DHEPTUM B KIIETKE, (OTOCHHTE3a, TUIACTHYECKOTO M
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  Pa3MHOXKEHUS, HWHANUBUAYAIbHOTO  Pa3BUTHUA

opranusma (OHTOT'€HE3)




YMeHue NpUMEHATh IONYy4EHHBbIE 3HAaHUS AN OOBSICHEHUS
OMOJIOTMYECKUX IPOLECCOB U SIBICHUM, IS NPUHATHS NPAaKTUYECKUX
pelIeHNl B IOBCEHEBHON KU3HHU B LIENAX oOecrieueHus: 0€301acHOCTH
CBOETO 3/10pOBbs U 3710POBbs OKPY’KAIOIINX JIFOJIEH, COOMI0IeHUS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPYKAIOLIEH IPUPOJHOM  Cpexc;
[IOHUMaHHE HE00X0AUMOCTH HCIIOJIb30BAHHUSA JOCTHKEHUHN
COBPEMEHHOW OHMOJIOTUM U OWOTEXHOJNOTUH [UIS PaLUOHAIBHOTO

IIPUPOIONIOIB30BAHUS

YMeHue pemarb 3J€MEHTapHble T'€HETHYECKHE 33Ja4yl Ha MOHO- H
IUrHOpUAHOE CKPELIMBaHKE, CLEIUICHHOE HacJeJOBaHHE; COCTABIATH
CXEeMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHMSA  JUIA  NpeICKa3aHus
HacJIeJOBaHMsI IPU3HAKOB y OPraHU3MOB

YMeHue BBIIOJHATH J1a0OpaTOpHble M IPAaKTUYECKHE PpaboThl,
coOmonaTh mpaBWiaa Hpu paboTe ¢ ydeOHBIM U JaOOPaTOPHBIM

o0opy10BaHHEM
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11 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

YMeHue KpUTHYECKH OLIEHMBAaTh U UHTEPHPETUPOBATH HMH(OPMALHIO
OMOJIOrMYECKOI0 COJIEpKaHus, BKIIOYAIOIIYIO IICEBIOHAYUHbIE 3HAHUS
13 pa3nuuHbIX UCTOYHUKOB (CMMU, Hay4yHO-TIOMYJIApHBIE MaTepUalbl);
ATHUYECKHE AaCHeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,

MEOAUIIUHE, OHMOTEXHOJIOTHH

YMeHue co3naBath COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOLICHMS,
0000111ast 6MOTOTUYECKYIO MH(GOPMAIIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ounoyorun

IIpoBepsiemble mpeAMeTHBbIE Pe3yabTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero 0opa3oBaHus

CchopMupoBaHHOCTh 3HAHUH O MecTe W pPOJU OUOJOTHMHM B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHbBIX HAayK, B JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTHUHBI MUpa W HAYYHOTO MHUPOBO33PEHUS; O
BKJIQIe POCCUHCKUX U 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu; (PyHKIMOHAJIBHOM TPAaMOTHOCTH YEJNOBEKA Ui pEIICHUs

JKHU3HCHHBIX 3aJa4

YMmenue PacCKpbIBaTh COACPIKAHUC OMOJIOTUYECKUX TCPMUHOB H

TIOHSATUN: BHJI, TOMYJISAIHUsS, TeHO(OH, BOJIONMS, IBIKYIIHE CHIIBI



(pakTopsl) IBOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpPTraHU3MOB,
BU7000pa3oBaHue, IKOJIOTHYECKUE dbaxTopsl, IKOCHCTEMA,
IpOoaAYUCHTHI, KOHCYMCHTEBI, PEAYLCHTHI, nenu IINTaHUusd,

IKOJIOTHYECKas MUpaMuia, OnoreoreHos, ouochepa

YMeHue uznarate OMOJOTMYECKUE TEOPUH (IBOIIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKAass  TEOpUS  BBOJIIOLMM), 3aKOHbl U
3aKOHOMEpHOCTH (3apobiieBoro cxojctsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u myteit sBomonuu A.H. CeBepiioBa, ydeHus o
omochepe B.M.  BepHaackoro), ompenensTh ~ TIpaHUIBI  HUX

MIPUMCHUMOCTH K JKUBBIM CUCTEMaM

YMmenue BJIaACTh MCTOAAMHU HAYYHOI'O IIO3HAHUA B OHoJIOrun
(Ha6J'IIO)IeHI/Ie U OIIMCAHHEC JXHUBBIX CHCTCM, IIPOLCCCOB U ﬂBHeHHfI;
OopraHu3anusa n IMPOBCACHUC OHOJIOIrMYECKOI0 OKCIICPUMCHTA,
BBIIBNKCHHEC TUIIOTE3LI; BBIABJICHUC 3aBUCHUMOCTH MCKIY
HUCCIICAYCMBbIMH BCJIMYMHAMU, 00BACHECHHE IMOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOAbI HA OCHOBAHUU ITOJTYYCHHBIX pe3yanaTOB)

YMenue BBIJICTISITh CYILIECTBEHHbBIC MPU3HAKU CTpOECHHS
OMOJOTMYECKHX OOBEKTOB: BHJIOB, MOMYJSIMI, MPOIYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIl€HO30B U  HKOCHCTEM;
0COOEHHOCTHU IIPOLIECCOB HaCJIEICTBEHHOU U3MEHYUBOCTH,
€CTeCTBEHHOro  0TOOpa, BHU000pa30BaHUs, MPUCHIOCOOIEHHOCTH
OpPTaHW3MOB, JI€HCTBUSA OKOJOTHMUECKUX (HAKTOPOB Ha OpPraHU3MBEI,
MepeHoca BEUIECTB U MMOTOKA SHEPTHH B SKOCHUCTEMAaX, aHTPOIOTEHHBIX
M3MEHEHUH B DKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKHX ITUKIOB B Onochepe

YMeHue TNpUMEHSATh IOJNyYeHHbIe 3HaHUS A OOBSICHEHUS
OMOJIOTHYECKUX MPOLECCOB U SIBICHHUM, JUIsl MPUHATHS NPAaKTUYECKUX
pelIeHnid B MOBCETHEBHOM JKU3HHU B IIEJIsAX o0ecrieueHus: 6€301acHOCTH
CBOETO 3710POBbSI U 3710POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUST HOPM
IPaMOTHOTO  TIOBEJIEHUS B  OKpYXAloUle MNPUPOAHON  Cpenc;
[IOHUMaHHE HE00X0IMMOCTH UCIIOJIb30BAHUS JOCTHKEHUH
COBPEMEHHOM OMOJIOTUH AJISl PALIMOHAIBHOTO MPUPOIOTIOIH30BAHUS
YMeHue pemath 3J€MEHTapHble OMOJOTHMYECKHE 3aJa4yH, COCTABISATH
CXEMBI IEPEHOCA BEIIECTB U SHEPTUU B IKOCHUCTEMAX (LIENU MUTAHUSA)
YMeHue BBINOJNHATH J1a0OpaTOpHBIE U MpaKTUYECKue paboThl,
coOnrofaTh mpaBwia Mpu paboTe C y4eOHBIM U JIAOOPATOPHBIM

o0opyaoBaHEM



10

YMeHHe KpUTHUYECKH OLIEHUBAThb M MHTEPIPETUPOBATH MH(OpMAIUIO
OMOJIOTMYECKOT0 CO/IEPIKaHUs, BKIIOYAOLIYIO NICEBJOHAYYHbIE 3HAHUS
13 pa3iauuHbIX ucTouyHUKOB (CMU, HayuHO-IONyJIsipHbIE MaTepUallbl);
paccMaTpuBaTh riobanbHbIe JKOJIOTUYECKHE poOIEeMBI
COBPEMEHHOCTH, (POPMUPOBATh IO OTHOLIEHHIO K HUM COOCTBEHHYIO

ITIO3UIIHUIO
VYMmenune CO31aBaThb COOCTBEHHBIE MMCbMEHHBIE U YCTHBIC COO6I.HCHI/I$[,

000011ast OMOJOTUYECKYI0 MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUNHBIN arrapar OHoI0ruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

buonorus kak Hayka

1.1

buonoruss — Hayka o xuBOW mpupone. Ponp Ouomoruu B opmupoBaHUH

COBpEMEHHOM HaydyHOU KapTuHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK

1.2

2.1

22

MeTonbl MMO3HAHUS KUBOW MPUPOIBI (HAOIIOJACHHE, SKCIIEPUMEHT, OMHCAHHUE,
U3MEpeHHE, Kiaccu(ukaius, MOJICTUPOBaHUE, CTaTUCTHUYECKas oOpaboTka

JIaHHBIX )
JKuBbIe cucTeMbl M UX OpTaHU3aUs

Xusble cuctembl (OMOCHCTEMBI) Kak mpeAaMmeT u3yudeHusi Ouonoruu. CBoiCTBa

OMOCUCTEM U UX pa3sHooOpa3ue

ypOBHI/I OpraHu3anmuunu OHMOCHCTEM: MOJ'IeKy.]'ISIpHO—FeHCTI/I‘ICCKI/Iﬁ, KHGTOHHLIﬁ,

OpTraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOH, SKOCHCTEMHBIH, OMOCHepHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKHM. XHUMHUYECKUE DIIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIEMEHTBl. Boga wu  MuHepanbHble BemiecTBa. @OYHKIMU BOJABI H

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. HozmepxcaHI/Ie OCMOTHYECKOTr0 OanaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMbleE M 3aMEHUMBIE AMMHOKHUCIOTBI. AMMHOKMCIOTHBIM COCTaB.
YPOBHU CTPYKTYphl O€IKOBONH MOJIEKYIbI (IE€pBUYHASI, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue CBoicTBa OenkoB. buosornyeckue
(byHKINN OEIKOB.

depMeHTHl — Ouojoruyeckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
neHTp, cyocrparHas crnenuduunocts. Kodepmentsl. Buramunbl. Otianuus

(hepMEHTOB OT HEOPTAHUMUECKUX KaTaIM3aTOPOB

3.3

VYrieBosbl: MOHOCAXapuasl (TJTIOKO3a, prb03a M JI€30KCHpU003a), AUcaxapHuabl
(caxaposa, JIaKTO3a) W ToJHcaxapuabl (KpaxMall, TJHUKOTEH, LEJUII0JI03a).
buonoruueckue GyHKIUU yTIEBOIOB.

Jlunupael:  TpUTAUIEpPUIbl,  crepounsl,  Gochomumuasl.  ['mapodunbHO-
ruapodoOHbIe cBoWcTBa. buonormdeckue ¢Gynkmun JsmnuaoB. CpaBHEeHUE

YTJI€BOOO0B, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB DHCPTUH
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Hyxnennoseie kucnotsr: JIHK n PHK. Hykneornasl — MOHOMEPBI HYKJIIEMHOBBIX



3.5

3.6

kucior. Crpoenne u ¢ynkinun JIHK. Crpoenme u ¢ynkmuu PHK. ATO:

CTpoeHHe U QYHKIIUU
Hurtonorus — Hayka o kietke. Kinerounas reopusi. MeTo1bl U3y4EeHHSI KIETOK

Knerka kak nenocTtHas >xuBas cucrema. OOlue NMpU3HAKM KIETOK: 3aMKHYTas
HapyxHast mMemOpana, monekynsl JIHK kak remernyeckuii ammapar, cucrema

cuHTe3a OelKa

3.7

3.8

Tumbl KJIETOK: 3yKapuoTH4ecKas U npokapuorudeckas. OCOOCHHOCTH CTPOCHHUS
npokapuoTuyeckor  kietku. Kierounas crenka Oaktepuil.  CrpoeHme
JYKapUOTUYECKON KIETKA. OCHOBHBIE OTIWYMS PACTUTEIBHOM, >KUBOTHOH U

rpuOHON KIIETKH

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKAa, TIJIMKOKAIMKC, HX
¢byskuuu. [Inazmatnueckas memOpana, e€ cBoiicTBa U ¢pyHkuuu. Lluromnnazma u eé
opranouipl. OHOMEMOpPAaHHBIE OPraHOWbI KJIETKH: SHJIOTUIA3MATUYECKasi CETh
(BIIC), ammapar T'ombmxu, 1m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIbBI KJIETKH:
MUTOXOHJIpUH, IJIACTUAbl. [IponcxokieHne MUTOXOHIAPUN W IacTul. Bumabl
wractua. HemeMOpaHHBIE OpPraHOWIBI KJICTKH: PUOOCOMBI, KJIETOYHBIA IICHTP,

PECHUYKH, KT'YTUKH. qDYHKHI/II/I OpPraHona0B KJICTKH. Bxirouenns

3.9

SAnpo — perynaropHblii LeHTp KieTku. CTpoeHHe sapa: sifepHas 000J0uKa,

KapuoIiuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpancnopT BEMECTB B KIETKE

X(I/ISHGI[C?[TCJ’[BHOCTI) KIJIICTKHU

4.1

4.2

OOMeH BemecTB, WJIM MeTa0O0aM3M. ACCUMHIIIAIMSA (TUTACTUYCCKUN OOMEH) |
TUCCUMHIISALMS (PHEPreTHUeCKUii OOMEeH) — JB€ CTOPOHBI €IMHOIO Mpoliecca
MeTtabonu3ma. Tunbsl oOMeHa BElIECTB: aBTOTPO(MHBIN U retepoTpodHsblii. Poms

(epMeHTOB B 0OMEHE BEIIECTB U MPEBPALIEHUH SHEPTUU B KIIETKE

®dortocunte3. CBeToBas U TeMHOBas (asbl GporocuHTe3a. Peakuuu hoTocuHTEsA.
OddextuBHOCTL (PoTOCHMHTE3a. 3HAaUeHHWE (POTOCHUHTE3a IS KU3HU Ha 3emiie.
Brnusiaue ycnmoBuit cpeapl Ha (POTOCHHTE3 U CHOCOOBI TOBBIIMICHHS €TO
MPOJYKTUBHOCTHU y KYJIbTYPHBIX paCTEHUI.

XemocuHTe3. XEeMOCHHTE3HUpYIolHe OakTepuu. 3HAueHHE XEMOCHWHTe3a JUIs

JKU3HU Ha 3eMiie

43

4.4

DHepreTU4YecKuii OoOMEH B KJETKe. PacierieHne BeIeCTB, BBIJCICHUE H
AKKyMyJIMPOBaHUE OJHEPTUM B KIETKE. OTambl JHEPreTHYECKOro OOMeHa.
I'muxonus. bpoxxenne u ero Buabl. KuciopoaHoe OKHUCIIEHHE, WIH KIETOUYHOE

apIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa

Peakuuu marpuunoro cuntesa. ['enerndeckas nnpopmanus u JJHK. Peanuzanus

TeHETHYECKOMN I/IH(I)OpMaI_[I/II/I B KJIeTKe. I'eHeTHuecKHM KOoa U €ro CBOMCTBA.




4.5

Tpanckpunius — matpuuablii cuaTe3 PHK. Tpancmsimus — OuocuHTe3 Oenka.

KO,I[PIpOBaHI/IC aMUHOKMCJIIOT. PoJib pI/I6OCOM B OMOCHHTE3€e OeaKka

Hexnerounsie ¢Gopmbl xku3Hu — BHUpYChl. Mctopust oTkpeitusi Bupycos (/.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS H IKHU3HEIEATCIHHOCTH BHUPYCOB.
bakrepuodaru. bone3nnm pacTeHHid, >KMBOTHBIX M UYEJIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BMY) — Bo3dyaurens CIIN/a.

[Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHUI

5.1

Pasmuoxenue u HHIAWBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

Kierounslii 1MKI, WM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MuUTO3.
[Ipoueccel, nporekaromue B uHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cuareza JIHK. Crpoenune xpomocoM. XpOMOCOMHBI HabOp — KapHOTHIL.
JIMTUTONIHBI W TaIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XPOMATHIBI.
[uronoruyeckue OCHOBBI PA3MHOXKEHUS W HUHAUBUIYAIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaumm murtosa. [Iporeccel, mpoucxopasiiue Ha

Pa3HbIX CTAAUAX MUTO3A. buonornyeckuii CMBICT MUTO3a

5.2

53

@opmBl Pa3MHOXKEHUS OPraHU3MOB: Oecrosioe W monoBoe. Buuel Gecronoro
pa3sMHOXEHHUs: [eJICHUEe HaJBOE, IIOYKOBAHHWE OJIHO- M MHOIOKJIETOYHBIX,
CropooOpa3oBaHHe, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUEC JI CCIICKINN

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECIONOTO.
Meiio3. Cramuum wmeiioza. [lporeccsl, mpoucxojsniue Ha CTaausIX Mekno3a.
[ToBenenue xpomocom B Mmeino3e. Kpoccunrosep. buonornueckuid CMbICT M

3HaYeHHE MeNo3a

54

l"ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [10os10BBIE
JKeJe3bl: CEeMEHHUKH U auyHUKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK —
raMmer (CrepMaTo30uj, SUleKIeTKa) — ciepmaToreHe3 u oorene3. OcoOeHHOCTH

CTPOEHUS SAHMLEKIIETOK U criepMaro3onaoB. Omionorsopenue. [lapreHorenes

5.5

WunuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHANIbHOE  Pa3BUTHE
(aMOpuorenes). OTanbl SMOPUOHAIILHOTO PA3BUTHUS y NMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyssiuus, opranoreHes. [loctamOpuonansHoe pa3BuTHE. THIbI
NOCTAMOPHOHANIBHOTO Pa3BUTHS: TpPsAMOE, HENpsMoe (JIMunHO4YHOe). BrusHue
Cpelibl Ha pPa3BUTHE OPraHU3MOB; (DAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE
YPOJCTBA.

Poct u pa3zeButue pacrenuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHH,

CTaluu pa3BUTUIA

HacneacTtBeHHOCTh M H3MEHUYHBOCTh OpraHnu3mMoB




6.1

[IpenMer u 3amaun reHeTUKU. VIcTOpus pa3BUTHS T€HETUKHU. Bkiaa poccuiickux
U 3apyOexHbIX y4€HBIX B pa3BUTHE TEHETHUKU. MeTOoapl TIeHETHKHU
(TMOPUTOTOTUYECKUH, LUTOT€HETHYECKUM, MOJIEKYJIAPHO-TEHETUYECKHIA).
OCHOBHBIE TEHETHUECKHUE MOHATUA. | eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

cxXemMax CKpCIHI/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJEJIOBaHUS TMPU3HAKOB, ycTaHOBIeHHble [. Mennenem.
MonorubpuaHoe ckpeuBaHue. 3aKoH eAuHOooOpa3us THUOPHIOB IMEPBOTO
nokosieHus. [IpaBwiio [TOMUHHUpPOBaHHA. 3aKOH PACIICIUICHHS IPU3HAKOB.
['unioresa unctoTel ramet. [lojIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHoe CKpellMBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUS IMPHU3HAKOB.
[{uToreHeTyeckre OCHOBBI JUTHOPUIHOTO CKpEUIMBaHUS. AHaIU3UpYIOLee
ckpeuuBanue.  Vcrnonp30BaHME — AQHAIM3UPYIOUIETO  CKPELUMBAHMUS IS

OIpesiesIeHUs] TEHOTHUIIa 0COOU

CuernuieHHOe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cremjieHHOMY
HacjleloBaHUI TreHoB. HapymieHwe creruieHuss TE€HOB B pe3yJbTare
KpOCCHHrOoBepa. XpOMOCOMHAsl TEOpUsi HAcleACTBEHHOCTH. [ eHeTnyeckue
KapThL

l'enernka mnosia. XpOMOCOMHOE OIpEIETIeHUE Ioda. AYTOCOMBI M IOJOBBIE
XPpOMOCOMBI. I'omorameTHsle u TeTCPOraMCTHLIC OpPraHHU3MBI. HaCJIGZ[OBaHI/Ie

IIPU3HAKOB, CHCIINICHHBIX C IIOJIOM

6.4

N3meHunBOoCTh. BHbl M3MEHYMBOCTH: HEHACIEIACTBEHHAs M HACJECICTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJUGUKAIIMOHHOW HW3MEHYMBOCTU. BapHalnMoHHBIM psag M BapualMOHHAS
kpuBas. Hopma peaknmm npusHaka. KoindyecTBEHHbIE M Ka4eCTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH

6.5

HacnencrBennas, wWiIM TI€HOTHIIMYECKAs, H3MEHYMBOCTh. KoOMOMHATHUBHAS
W3MEHUYUBOCTh. Melio3 W TONOBOM Mpolecc — OCHOBA KOMOMHATHBHOU
W3MEHYUBOCTH. MyTalMoHHasT W3MEHYUBOCTh. Kiaccupukanus MyTanuit:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBbIE. YacToTa U MpUYUHBI MyTalui. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEICTBEHHON n3MeHunBocTy H.1.

BasuiioBa

6.6

I'enetuka uyenmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOIbl TEHETHUKHU
YyelIoBeKa: reHEeaJIOTHYCCKUH, OJIM3HEIOBBIA, IUTOTCHETUYCCKUH,
OMOXMMHYECKHUM, MOJEKyIspHO-TeHeTudecKkuil. CoBpeMeHHOE OmpesesieHne
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHUPOBAHWE, TCHOTUITMPOBAHUE, B TOM YHUCIIE C
rmomonipto III[P-ananm3a. HacnencrBenHple 3a0ojieBaHUs 4YeIOBEKAa: TEHHBIC
0ose3Hu, 0ONIE3HU C HACIIEJACTBEHHOW MPEIPaCIONOKEHHOCTHIO, XPOMOCOMHBIE

oone3nn. CoMaTHYCCKUE H TFCHCPATHBHBIC MYTAallUH. HpI/IHLII/IHBI 300pOBOIO




7.1

7.2

7.3

O6p333 KHU3HH, JHArHOCTHUKH, HpO(bI/IJ'IaKTI/IKI/I n JICUCHUs TI'€HCTHYCCKUX
Oose3HEH. MC,HI/IKO-FCHCTI/I‘ICCKOC KOHCYJIbTUPOBAHHC. 3HaueHHE MGHHHHHCKOﬁ

TCHCTUKHU B IIPCAOTBPAICHUN U JICUCHUN I'CHCTHUYCCKUX 3a00JIEBaHUH YeIOBEKA
Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekisi Kak HayKa W IpolecC. 3apOoKIEHUE CEJICKIUH U JIOMECTUKAIIUS.
Yuyernne H.M. BaBunmoBa 0 I1eHTpax MPOUCXOKACHUS W MHOTooOpa3us
KYJIbTYPHBIX pacTeHuil. LleHTpbl MPOUCXOXKISHHS TOMAIIHUX KUBOTHBIX. CopT,
opo/ia, MTaMM

CoBpeMeHHbIE METOJbl CeJIeKIUU. MaccoBbli U HMHIUBUIYaJbHBIA OTOOPHI B
CEJIGKIIMM pacTeHUd u KUBOTHbIX. OIleHKa 3KcTephepa. bimskopoacTBeHHOE
ckpeuBanue — HHOpuUAMHT. Yuctas nunus. CKpelMBaHUE YHUCTHIX JIMHHM.
I'ereposuc, nnu rudbpuanas cuna. HepoacTBeHHOe CKpelliuBaHue — ayTOPUIUHT.
Otnanénnas tubpuamzanus M e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYeHUE TIOJMUIUIONAOB. JOCTHIKEHUSI CENEeKIMH PACTeHHM, XHBOTHBIX U

MHKPOOPTraHU3MOB

buorexHonorust kak orpacib IpPOU3BOJCTBA. ['€HHas WHXKeHepus. OTarbl
co3nanus pexomOuHanTHo JIHK wm Tpancrennbix opranusmon. Kiuetounas
nwxeHepusa.  Knerounsle  KyJabTypbl. MEKpPOKJIOHAIbHOE  Pa3MHOMKEHUE
pactenuil. KiloHMpOBaHHE  BBICOKONPOAYKTHUBHBIX  CEJIBCKOXO3SMCTBEHHBIX
OpPTraHu3MOB. DKOJIOTHYECKHE M 3THYeckue mnpodisembl. MO — reHermdecku

MOAU(GUIIUPOBAHHBIE OPTaHU3MBI

11 KUIACC

Kon

1.1

IIpoBepsiemblii 31eMeHT coep:KAHUSA

DBOIOIMOHHAsA OMOJIOTUS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Bojouuu.  [laneoHTosornyeckue:  MOCIENI0BATENbHOCTD
MOSIBJICHUSI BHJIOB B TAJCOHTOJIOTMYECKOM JIETOMUCH, MEpeXOAHble (OPMBI.
buoreorpaguueckue: cxoacTBo W pasznuuue (ayH U Qirop MaTEpUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJICTBA U PA3IUUUS SIMOPUOHOB pa3HbIX BUI0B
IIO3BOHOYHBbIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I'-IeCKI/IeZ T'OMOJIOTHYHBIC, aHAJIOTHUYHBIC,
PYIMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTH N OCHOBHBIX META0O0THIECKUX HYTeﬁ Y BCEX

OpraHnu3mMoB



1.2

OpomtonmonHass  Teopuss Y. [lapBuna. Ilpeanocbulku — BO3HUKHOBEHHS
JapBUHU3Ma. J[BWXKYIIME CHJIbl 3BOJIIOLMU BUJIOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IPU OIPAHMYEHHOCTU PECYPCOB, HEONPEAEIEHHAs U3MEHUNUBOCTb,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

1.4

Cunternueckas Tteopusi sBomouur (CTD) u  OCHOBHBIE €€ TOJIOKEHHS.

MI/IKpOE)BOJ'IIOI_[I/I}I. HOHYJISILII/IS'I KakK ¢AMHHUIIA BHJa KU 3BOJIFOLIMH

JBmwxymme cuiabl ((hakTopel) SBOJIOUMH BHIOB B Tpupoae. MyTalmOHHBIN
nporecc M KOMOMHATHBHAs M3MEHYMBOCTh. IlomynsiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsauus u murpanus. EcrecTBeHHbIN 0TOOp — HaNpaBIsIOMUi hakTop
3BOTIOLMHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TprcnocoOIeHHOCTh  OPraHM3MOB KakK pe3ysibTaT d3Boonuu. [Ipumeps
PUCIIOCOOIEHUH y OpraHu3MoB. ApoMopd0o3bl U HIAH0AAANTALUH.

Bun u Bunoo6paszosanue. Kputepun Buna. OcHOBHbIE (OpMBI BU1000pa30BaHUS:

reorpa(bﬂqecxoe, 3KOJIOTHYCCKOC

1.5

MaKpOSBOJ'IIOI_II/IH. CDOpMLI 3BOJIFOIIUH: (bHHCTquCKaSI, JAUBCPICHTHAA,

KOHBEpIreHTHasl, napajuienbHas. HeoOpaTuMoCTh IBOIIOIIH

Bo3nuknoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4HbBlE TPEICTaBICHHUA O 3apOXKACHUM KW3HM. HaydHble rumnoressl
BO3HUKHOBEHHUS KHM3HM Ha 3emje: abuoreHe3 M MaHCIEepMHs. XUMHUYECKas
IBOJIIOLMS. ODKCIEPUMEHTAIBHOE IOATBEPXKIACHUE XUMHUYECKOM HBOJIIOLMH.
Havanehbie sTanbl Ounosnoruueckoil spomtonuu. I'mnoreza PHK-mupa. IlepBoie

KJIICTKH U UX 3BOJIIOIIHS. CDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII )KUBBIX OPraHU3MOB

2.2

PasButue xu3Hu Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas opel. [lameosoiickas spa u €€ NEpUOIbl: KEMOPUICKUH,
OpAOBUKCKUMN, CUIIYPUMCKUN, JE€BOHCKUH, KaMEHHOYIOJIbHBIM, IIEPMCKHUM.
Me3o30¥ickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUIA, METOBOM.

KaitHo3zoiickas »3pa W €€ mepuoipl: NAIEOrE€HOBBIM, HEOT€HOBBINH,
AHTPOIIOI€HOBBIA. XAapaKTEPUCTHKA KIMMara M TEOJIOTMYECKUX IPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMOpQO3bI Y
pacteHud MW KUBOTHBIX. [losiIBNIEHHWE, pacuBET W BBIMHUPAHHUE TPYI KUBBIX

OpraHnu3mMoB

2.3

2.4

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue OdBOMOIMH. (OCHOBHBIE
CUCTEMaTUYECKUE TPYIIbl OPraHu3MOB
OBousroLusl 4eaoBeKa. AHTPONOJIOrMs Kak Hayka. Pa3BuTue mpeacTaBieHUi o

MMPOUCXOKIACHUN YCIIOBCKA. MeTtoapl HU3YUCHUA AaHTPOIIOICHE3a. CXO,Z[CTBa u



pa3nuyus yeloBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHHE YeTIOBEKa.
JIBrxymue cuisl (akTopsl) aHTpornoreHesa. HaciaencrseHHass N3MEHUYMBOCTD U
ecTeCTBEHHbII 0TOOp. OOliecTBeHHBIH 00pa3 >XKU3HU, HM3TOTOBJICHUE OPYAHUN

TpYJa, MBIIIJICHHE, PEYb

2.5

2.6

OcHOBHBIE CTaA¥M U BETBH JBOJIOLMU YEJIOBEKAa: aBCTPAJIONMTEKH, YenoBek
ymenbld, YenoBek npsAMoXonsdmui, YenoBek HeaHAepTanbckui, Yenosek
pa3yMHblii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMsl CYIIECTBOBaHHMSA, 00JacTb

pacnipocTpaneHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHS

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BPOINEOMIHAS (€Bpa3uiicKas),
HErpo-aBCTPaJIOUAHAS (9KBaTOpHAJIbHASA), MOHI'0JIOMIHAsS (asmarcko-
amepukaHckas). UepTsl MpUCIIOCOOIECHHOCTH MPEACTAaBUTENIECH YEI0BEYECKUX pac

K YCJIOBUAM CYHICCTBOBAHUA. EnunctBo yenoBedyeckux pac. KpI/ITI/IKa pacusmMa

OpranusMbl ¥ OKpyKarolias cpea

3.1

3.2

33

34

DKoJorus Kak Hayka. 3aJjaud U paslenbl 3KOJOTMU. MeToJbl IKOJIOIMYECKUX
UCCleoBaHui. DKonoruyeckoe MupoBo33penue. Cpeapl 00UTaHusT OpraHU3MOB:

BOAHAasA, HA3CMHO-BO3AylIHAA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonornyeckue  ¢aktopsl. Knaccudukanms — 9KOIOrHmYeckux — (akTOPOB:
abumoTnueckne, OHMOTHYECKUE W aHTPOIOTeHHBbIE. JleHCTBHE HKOJOTMYECKUX

(hakTOpOB HA OPTAHU3MBI

AbGunotnyeckue QakTopbl: CBET, TeMIlepaTypa, BIAaXHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenuss OpraHusMoOB K  JeHCTBHIO aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OMOTHMUYECKHX B3aMMOJEHCTBHUI: KOHKYpPEHIIHS,
XMIIHUYECTBO, TMApa3UTHU3M, MYyTyalu3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aHMOJCHCTBUM JJIs CyHI€CTBOBaHHUA OPraHU3MOB B ITPUPOJHBIX COO6IJ.[CCTBaX

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMmyJIAIruu. OcHOBHbBIC IIOKa3aTCIn
MomyJiaquu: 4YUCJICHHOCTH, IUIOTHOCTH, POXAACMOCTb, CMCPTHOCTH, IPHUPOCT,

MUrpanus. I[I/IHaMI/IKa YUCJICHHOCTHU MOITYJISIIHUU U eé peryianud

4.1

4.2

COO6HI€CTB3 1 3KOJOTNYCCKUEC CUCTEMBI

CooOmiectBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBa,
IPOCTpaHCTBEHHas, Tpoduueckass (muiieBas). Buasl-nomuHantel. CBsi3u B

OHoIIEHO3€E

DKOJOTHYECKHe CHUCTeMbl (9KocucTembl). lloHsTHe 00 »dKOCHCTEME |




ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEMECTB U MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckne (nuiieBble) YpPOBHH 53KOCHUCTEMBL. [lumieBble Iemu u CeTH.
OcHOBHBIE TOKa3aTeNIM HKOCUCTEMBbI: Oumomacca, MPOAYKLHUA. OKOJIOTHYECKHE
MUPaMUIbl:  TPOAYKIUH, YHCIEHHOCTH, Ouomaccel. CBOHCTBa 3KOCHUCTEM:

YCTOHYMBOCTb, CAMOpETyJIsIus, pa3sutue. CyKkueccus

4.3

4.4

4.5

[Ipupoansie 3xK0cHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOMHHOIO WU
LIMPOKOJINCTBEHHOT O JIeca.

AHTpOINOreHHbIE 9KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOoskocucTeMsl.
Buonornueckoe n X034HCTBEHHOE 3HAYCHHE aTrPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnoobpazue kak (daktop ycroiumBocTH dKocucteM. CoxpaHeHue

OHMOJIOTMYeCKOro pa3HooOpasus Ha 3emiie

VYuenune B.M. Bepnanckoro o Oumocdepe. ['panumbl, cocTtaB M CTPyKTypa
o6uoctepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHocTH OuOChEpbl Kak
rJ100anpHOM AKOCHCTEMBI. J[MHAMHYECKOE paBHOBECHME M oOOpaTHasi CBSI3b B
o6uochepe. KpyroBoporsl BemiecTB MU OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yraepona, azora). 30HaIbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIN

YenoseuecTtBo B Omocdepe 3emim. AHTPOIOTCHHBIE M3MEHEHHS B Omocdepe.
['1m06asbHbIe SKOTOTHYECKUE ITPOOTEMBI.
OcHOBa palMOHAJIBLHOTO YHPABJIEHUS MPHUPOAHBIMH  pECypcaMd U HUX

HUCIIOJIB30BaHHC. I[OCTI/DKeHI/ISI OHOJIOTUHU U OXpaHa IpHUpOabI



YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UV YHEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Py6uios A.M. u nip.;
[Ton penaknueit [laceunnka B.B. AxknmonepHoe o61ectBo «31arenbeTBo
«IIpocsemieHue»

 buonorus. 11 knacc. [aceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penaxuueit [laceunuka B.B. AxkunonepHoe o61ectBo «31atenbeTBoO

«IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

ITonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. buonorus. ba3zosbiii
ypoBeHb. 10 knacc. Metoaudeckoe mocooue, 2019.

ITonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. buonorus. bazosiit
ypoBeHb. 11 knacc. Metonuueckoe nocoodue, 2019.

buonorus. YMK nns crapuient mkonsl: 10 — 11 kmacesr (@I'OC). Merogunueckoe

nocodue st yuutens. ba3zoserit yposens.// Enuzapos A. A., Kanununa M. A.,

2020.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET



1.JIaboparopusiit mpakTrkyM buonorus 6-11 knacc (yueOHOE 3JI€KTPOHHOE
uznanue), PecnyOnukanckuit MmynsTumeana 1neHTp Mocksa. PecyOnukanckuit
MyJIbTUMEANA LEHTp 2.0neKTpoHHas oubnunoreka. [Ipocsemenue.
MynsTuMenuiinoe yueonoe nocooue M Ilpocsemenne MEJ/INMA 3.9#igoc-1ieHTp
nucTaHimoHHoro oopazoBanust WWW. Km. ru /education 4. bonbias
sunukioneaus Kupuiina u Medoaus (anekrpoHHoe yuebHoe u3ganue) 5. Aapeca
caiitoB B IaTepHere http://edu.lc.ru www.som.sio.ru equHas KOJJIEKIUA
urudpoBbIX 00pazoBaTeIbHBIX pecypcoB: http://school-collection.edu.ru/.
www.bio.1september. ru — ['azeta «buomorusi» «IlepBoe ceHTIOPs»;
WWwWw.nature.ru - Hay4Hble HOBOCTU Onosiorun; www.herba.msu.ru -
6orannueckuii cepep MI'Y; www.mnr.gov.ru - caiiT ¢ TOCy1apCTBEHHOU
uHdopmarueit MuHucTepcTBa NpupoaHbIX pecypcoB PD; www.nrc.edu.ru/est/r4/

- buosornueckas kapTuHa MUpA.
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