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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUU TEOPETHUYECKYIO OCHOBY IS
ompezeNieHus] MOAXOA0B K (OPMHUPOBAHUIO COJIEPKaHUS Y4YEeOHOTO MpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaineHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeH, COJIepkKaHUsl, pe3yiabTaToB OOy4YCHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKEHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®Denepanu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOU MPUPOIBI U 00eCTIeYeHUN
CYILIECTBOBaHMs 4YeJIOBeUeCKOro oodiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTIpe/IeJICHBI OCHOBHBIC (DYHKITMH MPOTPaMMBI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoyiorMM JaéT MpPEACTABICHHWE O Meiax, 00 oOmei
cTpaterud OOy4YeHHs, BOCIUTAHUS ¥ Pa3BUTHSA OOYYAIOIMIUXCS CpPEICTBAMU
yueOHOro mpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM ¢ TEeMaMm,
PEKOMEHIYEMYIO TOCIEA0BATEILHOCTh U3YUeHHUSI yIeOHOTOo MaTepuaia ¢ y4éTom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa3oBaTEIHHOTO
mpoliecca, BO3PAaCTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TPEAMETHBIM pe3yibTaTaM
oOydyeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN 0OydYalOmUXCsl TIO OCBOCHHIO COJEP KaHUSA
OMOJIOrHUecKOro o0pa3oBaHMUsL.

B nporpamme no 6uosorum (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHMHM Owuonoruw, Onaromaps udeMy B HEH
POCMATPUBACTCS HAMPaBICHHOCTh Ha pPAa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, PECTABICHUN O 3J0POBOM
oOpa3e >XM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXKaIolleld MPUPOTHON cpene.
[ToaTomMy Hapsay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWMA O
CTPOCHHH KMBBIX CHUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme Mo OWOJIOTHHU YEICHO BHUMAaHUE WCIOJIb30BAHUIO
MOJIyYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3314, B
TOM dYHCJe: TPOPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBaHHSI, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00pa3HOTo0 TOBEACHUS B OKpPYXKAIOMIeW MPHPOMHON cpeae, aHaM3a
BIIUSIHUS XO3SHUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX W
MCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHHUE BHUMAHMS K MPUKIIATHON HATIPABICHHOCTH
y4eOHoro mpeamera «buosiorus» mpoaUKTOBAaHO HEOOXOAUMOCTBHIO OOECIeUEHUS



YCIIOBUH JIJIsl pEIICHUs] OJTHOM M3 aKTyalIbHbIX 3aJ]a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (HOpMHpOBaHHE y  OOy4aroOUIMXCs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

buonoruss Ha ypoBHE cpenHero o0mero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHHE y OOYYaIOLIMXCA MPEACTAaBICHUN O
HAy4YHOW KapTHUHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW Ipupoje, eé
OTJIMYUTEIbHBIX IPHU3HAKAX — YPOBHEBOW OpraHU3allid MU 3BOJIOLUHU, CO3AAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M Oe3omacHOro obOpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K KUBOM MPHUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl PELIEHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeiHero  obmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOydaromuxcs. M3ydenune 6uonorun odecrednBaeT ycaoBHs il (OPMUPOBAHUS
UHTEIJICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUH C
IPEICTaBICHUSAMH U3 APYTUX YYEOHBIX IPEIMETOB, B YaCTHOCTH, (PU3NKH, XUMHUU
u reorpapuu. Ha3BaHHBIE NOJIOKEHUS O IpeIHA3HAYEHUM Y4EOHOro IMpeameTra
«buonorus» cocTaBUJIM OCHOBY [UIsl ONPENENICHUS MOJIXOJ0B K OTOOpY U
CTPYKTYpPUPOBAHHUIO €r0 COJAEpXKaHUs, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHH.

OTtb0p conepxanus ydyebHOoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOpPa3HOrO IOAXO0/a, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC Jis
dopMupoBaHus OOIIEH KyJIbTYphl, OMNPEIENSIONINE aJeKBAaTHOE IOBEICHUE
yesJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUYecKo aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHMsl, KOTOPbIE CIy>KaT OCHOBOM Uit ()OPMUPOBAHHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH, CIIOCOOCTBYIONIMX  TyMaHHU3alUU
OHOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypupoBaHHE COAEp)KaHUS y4yeOHOro Marepuaja B Mporpamme IO
OMOJIOTHMHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAUYEHHS 3HAHUM 00
OTJIMYUTETBbHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJEpKaTeNbHble TUHUU: «buonorus kak Hayka. MeToasl
Hay4yHOro nosHaHus», «Kietka xak Ouosoruueckas cucrema», «OpraHusMm Kak
Oouonoruueckas cucreMa», «CucteMa M MHOToOOpas3ne OpPraHUYecKOro MHUpPay,
«DBOJIOLIUA KUBOU MPUPOAB, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.



[lens m3yuenus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHHEe  OOYyYarONMIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHATHHOU
OpraHW3alMK >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHrne yMEHUU
UCIIOJIb30BaTh ATU 3HAHMS JJISI TPAMOTHBIX JCHCTBUH B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOJIBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBoM
YPOBHE 00ECTICUMBACTCS PEIICHUEM CIEAYIONINX 3a]1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalIuX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOMIMXCS IMO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MyTSIX Pa3BUTHS B
OWONIOTUY HAyYHBIX B3IJISIOB, WJEH W TOAXOJOB K HM3YyYCHHIO JKMBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAHOBJICHHE Yy OOydyarolmuxcsi oOmed KyJabTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MUpa JKMBOW MPUPOJLI HA OCHOBAaHWUW 3HAHWW W OMbBITA, TOJYYCHHBIX TPHU
W3y4YeHUU OMOJIOTHN;

dbopmupoBaHue Yy OOYy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUA B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHBOU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOITIOICHUS STUYECKHIX
HOPM IPU IPOBEICHUH OMOJIOTMYECKUX UCCIIEOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [IJIi TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 11 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KU3HU AJIS
OLCHKHU MOCJEACTBUN CBOEU JIESITEIHOCTH 10 OTHOLICHUIO K OKPYXKAKOUIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MEp MPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero obGpasoBanus «buwonmorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISAIINM B
coCTaB MpeaIMeTHOM 001acTu «EcTecTBEHHO-HAYYHbIE TIPEIMEThI.

Jnst u3ydeHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmto), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTHUHBI MUpA.
Cucrtema OMOJIOTUYECKUX HAYK.

MeTtopI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemMoHcTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOo b TO3HAHUS JKUBOU IPUPOIBD.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYEHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

KuBbie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onoaorun. Otanyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3re. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HW», «YPOBHU OpraHU3alluu
YKUBOW IPUPOABD).

Oo6opynoBanune: Mmojaenb MoJiekyibl JJHK.

Tema 3. XumMHuYecCKHil COCTAB M CTPOCHHE KJIETKH.

XHUMUYECKUM COCTAaB KIETKU. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/la 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHumble 1 3aMEHUMbIE aMUHOKUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (TIepBUYHAs, BTOpUYHAs, TpPETHYHAsS U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHME CcBoHcTBa OeikoB. buonormueckue
byHKIIUM OETIKOB.

®depmeHTsl — Ouonormyeckue KaraiauzaTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas crnenuduyHoctb. KodepmeHnTsl. Buramunsi.
OTnuuust GepMEHTOB OT HEOPraHUYECKUX KaTaJIN3aTOPOB.



VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuipl - (caxaposa, JaKT03a) MW IoJMcaxapuibl (Kpaxmall, TIJIUKOIEH,
HesuTo03a). buonornueckue GyHKIUU yTIeBOIOB.

Jlunuasl:  Tpurauuepuabl, QGocoaunuasl, crepounpl. ['mapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu unuaoB. CpaBHeHuUe
yTIEBOJIOB, OEJIKOB U JTUMUA0B KaK HCTOYHUKOB SHEPTHUU.

Hyxkneunoseie xucmore: JIHK wun PHK. Hykneorumsr — wmoHOMEpSI
HykienHoBbIX kucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkmuu PHK.
Buasl PHK. AT®: ctpoenue u hyHKIMH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3auMOIEUCTBUS
uzael u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUs KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHyTas HapykHas meMmOpana, mosiekynsl JIHK kak renerudeckuii ammapar,
cucTeMa CuHTe3a Oeska.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOCHHs MpokapuoTHueckor kieTku. Kierounas crtenka Oakrepuii. CtpoeHue
DYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
TPUOHOM KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAIUKC, UX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. l{utomnnazma u eé
opranounabl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapart I'onbmxw,
an30CcoMBl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxxjieHne MUTOXOHJApUM W TiacTua. Bunbl mactun. HememOpanHbie
OpraHOMWJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA WEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslil neHTp kietku. CTpoeHue sapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOU
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmupr u cxemsbl: «llepuognueckas TabnHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHEe MOJIEKYJIb OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kuciaotel. JJHK», «Ctpoenune momnekyb
AT®y», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpOEHHE MPOKAPUOTUYECKON KIETKHY,
«CTtpoeHue siapa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi MPOBEACHHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpe aMuIa3bl WK KaTajlasbl).

Jlabopatopuas pabotra Ne 2. «M3yueHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX W OaKTepHWil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OIIMCaHUEY.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BemecTB, WM MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JTUCCUMUJTISTINS (SHEPTeTHUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOTO TIpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTaboJm3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIit. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUHU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocuHrTeza. Peakuun
dborocunTe3a. DPhHekTUBHOCTL (HOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emuie. Biausinue ycnoBuil cpeqibl Ha (POTOCHHTE3 U CIOCOObI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3Upyolre OakTepu. 3HaUYeHHUEe XeMOCHUHTE3a IS
KU3HH Ha 3emIe.

DHepreTudeckuii oOMeH B KJleTKe. PaciiemnieHue BellecTB, BBbIJIEIECHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buasl. KucinopoaHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunmmpoBaHue. OddexkTuBHOCTD
HHEPreTUIECKOro OOMeHa.

Peakuun wmatpuyHoro cuHTe3a. [enernueckas wuHdpopmanus u JIHK.
Peanuzanusi renernueckoil wHGOpMAIUM B KIETKE. | €HETHYECKUM KOJ U €ro
coiictBa. Tpanckpunuus — matpuunbii cuare3 PHK. Tpaucnsuus — 6uocunTe3s
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKUCIOT. Pombp pubocom B
OounocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XUBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36ynutens CIIM/a.
OOpaTHass ~ TpaHCKpUIILIUs, peBepTaza W  uWHTerpasza.  lIpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konsnos, /1. Y. isanosckuii, K. A. Tumnpsses.



Tabmuubl u cxembl: «Tunel nutanusy, «Meraboauzm», «MuUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocunres», «Ctpoenue JIHK,
«Ctpoenue u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CITN/la,
oaktepuodaray, «Permmukarus JJTHK».

ObopynoBanue: monenu-anmuukanuu «Yasoenue JJHK u Tpanckpumnimsy»,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOJeNb cTpyKTypbl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipouieccnl, mpoTekaromue B UHTepdaze. Permkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlunionaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE — HAOOphL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W  HWHIMBHUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrHYECKUA CMBICT MUTO34.

[Iporpammupyemasi TuGesh KJIETKU — arlomnTo3.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Buipl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHWE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHme, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJISI CEJIEKIUU.

[TooBoe pa3MHOKEHHE, €TO OTINYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo3a.

["ameToreHes — mporiecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie xkene3bl: CEMEHHUKU U SIMYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
OcoOEeHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0TBOpEHUE.
[Taprenorenes.

WunuBunyanpHOe pa3BuThHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpysiius, opraHorene3. IloctamOpuonanbHOEe pazButhe. TUIIbI
MOCTAIMOPHOHABHOTO PAa3BUTHS: TpsSIMOe, HempsiMoe (JIMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (HaKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOXKIEHHBIC
YpPOJICTBa.

Poct u pasButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemMoHcTpanum:



Tabmuiel u cxembl: «DOpMBI pa3sMHOXKEHHUSI OpPraHU3MOBY, «JIBoitHOE
OIUIOAOTBOPEHHUE Y IBETKOBBIX pacTeHH», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne xieTku Oaktepuity, «CTpoeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Permukanus JJHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaMoe pa3BUTHEY, «I aMETOTeHE3 Yy MIIEKOIUTAIOIIUX U
yeaoBeKay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CnepmaTo30upl
MJICKOITATAIOLIETOY, «SMIEKIIeTKa MIeKOnUTaomero», «Kapuokunes B kinerkax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «/leaeHue KIeTKku», MOJEIb
JHK, moxaens meTadazHoit XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTopHas pabora Ne 4. «/3ydeHwe cTpoeHHS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacjieCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus renetnku. Ponbs nuronoruu
U 3MOpUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (TruOpUI0JIOTHYECKU,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHsA. [ eHeTHYecKass CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, yCTaHOBIIEHHbIE . Menaenem.
MoHorubpuiHoe CKpeluMBaHhe. 3aKOH €AMHO0Opa3usi THUOPUIIOB TEPBOTO
nokoneHusd. IlpaBuno JgOMUHHpOBaHMS. 3aKOH pACIICIUICHHUS IPU3HAKOB.
['unoresa yuctotel ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JluruOpugHOoe  CKpelMBaHWE. 3aKOH  HE3aBHUCHUMOTO  HACJIeOBAHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upytolee ckpeupanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTs1 OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CuerieHHoe  HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HAcJI€JOBaHUIO I'eHOB. HapylieHue cuenyieHrs reHOB B pe3yibTare
KPOCCHHI'OBEpA.

XpoOMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mojia. AyTOCOMBI U TMOJOBBIC
xpoMocoMbl. ['oMoramerHeie W rereporaMeTHble oOpraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHIbl ”3BMEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.



Hopma peakunu npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHBIE MPHU3HAKU M HX
HOpMa peakimu. CBOMCTBAa MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencTBennas, wiaM TEHOTUIIMYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAsS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBa KOMOWMHATHUBHOMU
U3MEeHUYMBOCTU. MyTanmoHHasi u3MeH4YuBOCTh. Kitaccudukaius myTaiuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYUHBI MyTalluii. MyTareHHble (paKkTOpHbI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HacieacTBeHHoU n3menunBocty H. Y. BaBunosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YyeJIOBEKA: reHeaornuecKui, OJIM3HEIOBBIH, IUTOT€HETUYECKUH, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-TE€HETUUECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHNE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHUs 4YeJIOBEKa: TI'C€HHBIC OOJIC3HH,
OOJIE3HH C HACJEACTBEHHOM MpPEenpacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne H TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHIBI
3I0pOBOTO 00pa3a KU3HH, JUATHOCTUKH, MPOGUIAKTUKHI U JICUCHUS TCHETHIECKUX
Oone3Heil. MennKo-reHeTHYecKoe KOHCYJIbTUPOBaHHE. 3HAYCHHE MEAULMHCKON
TE€HETUKHU B NMPEJOTBPAILECHNHN U JICUEHUHU F€HETUYECKUX 3a00JIEBAHUI YeJIOBEKa.

JdemoncTpanuu:

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

Tabmumbt w  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHWE ©  €T0
LHATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  TrameTr», «JluruOpuaHoe  CKpeluBaHUE,
«uTomornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoznencTBue ajuIeNbHBIX T'EHOB», «l'€HeTM4ecKne KapTbl pPacTEHUH,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUICHHOTO ¢ Tmojom», «Kapuotumsl dYenoBeka W KUBOTHBIX», «Buasl
U3MEHUYMBOCTH», «MoaudukalronHas W3MeH4YMBOCTH», «HacimemoBanue pesyc-
daktopay, «I'eHeTuKa rpynn KpoBu», « MyTallnOHHAsS U3MEHYHBOCTH.

ObopynoBanue: MoJeIH-aNIUIMKANN «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBaHue», «llepexpéct
XpOMOCOM», MHKPOCKOIl M MHKporpemnapaT «Jlpo3zodpuna» (Hopma, MyTauuu
(dbopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «["'opox moCeBHOI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTopHas pabota Ne 5. «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKpEIUBaHUS y TPO30(HIIbl HA TOTOBBIX MUKpPOIIpEenapaTax.

JlabopaTtopHas pabora Ne 6. «M3ydyenne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
IMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.



JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(uiabl Ha TOTOBBIX
MUKpPOIIpEnapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOKICHHUE CEJNEKIUH U JIOMECTUKAIIMS.
Yuyenue H. UW. BaBumoBa 0 T1eHTpax TMPOUCXOXKIACHUS U MHOT00Opasus
KYJbTYpPHBIX pacTeHuM. LIeHTphl MPOUCXOKIEHUSI JOMAIIHUX KUBOTHBIX. CopT,
OpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCoBBIM U MHAMBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUW U KUBOTHBIX. OIlleHKa 3KcTepbepa. BiIM3KOpoACTBEHHOE
cKpemuBaHue — WHOpuAMHT. Ywmcras nuHug. CKpemmBaHUE YHUCTHIX JIMHUM.
['ereposuc, wnu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuam3auuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYECHHE TOJHIUIOUIOB. JIOCTMIKEHHSI CENEeKUMU pacTeHUH, MXWUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHosoruss kak orpacib NpPOU3BOJCTBA. ['eHHas HMHXKEHEepHs. ITarlbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. KierouHas
uHxeHepus. Kiietounble KyJbTypbl. MUKPOKJIOHAIIBHOE Pa3MHOKEHHE PACTECHUM.
KiioHupoBaHWe BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SAMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue U dtudyeckue  mnpoodimempl. MO —  reHeruuecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO0Opa3ms
KYJIbTYPHBIX pacTeHui», «Iloposibl TOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzanus», «Padotel akagemuka M. @. BanoBay,
«ITomumnonaus», «OObEeKTHl OuoTexHonorum», «KieTouyHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISIKH TUIOZIOB i KOPHETIIIONOB JUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUSI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHHUS CEJIEKIMU PACTEHUN W
JKUBOTHBIX (Ha CEJIEKIIUOHHYO CTaHIIMIO, IJIEMEHHY O bepmy,
COPTOUCTIBITATENILHBI ~ y9acTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTopuio
arpOyHUBEPCHUTETA WM HAYYHOTO I[ICHTPA)».



11 KJTACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbulkM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U1 €€ MecTo B OHONOruu. BiusiHue 3BOJIIOIUMOHHON TEOpUM HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTOMOrMYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHJOB B THaAJCOHTOJIOIMYECKON JIETOMMCH, IEPEXOIHBIE (POPMBI.
buoreorpaguyeckue: cxoncTso U paznuuue (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrHUecKue: CXOACTBA W pa3iuuus 5MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BceX
OpPraHU3MOB.

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBUHM3MA. J[BWDKyIIHME CHUIIBI 3BOJIONMU BHUAOB 1o /JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs M3MEHYUBOCT,
O6opb0a 3a CyIIecTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BoroIuH (CTI) U €€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomonus. [lomynsanns Kkak equHULIA BUAA U YBOJIOLIHAH.

JBuxyue cuibl ((hakTopbl) SBOMIOIUHN BHAOB B IpHUpojae. MyTallMOHHBIHI
OpoLECC M KOMOMHATHBHAs W3MEHUYMBOCTH. llomynsnnoHHBIE BOJIHBI M Apeid
re”oB. M3oisnms u Murpanus.

EctectBennblii oTOOp — HampaBistonmii  (aktop 3Bomonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB KakK pe3ynbTar 3Boitonuu. llpumepsl
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANOAJANTALINH.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (QOpMBI
BUJI000pa3oBaHusl: reorpaduyeckoe, IJKOJIOIrHYECKOe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEPreHTHas,
KOHBEPIeHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCeNMAIN3UPOBAHHBIX NpenkoB. lIporpeccupyromas
criequanu3anys. AJanTUBHAS pagualys.

JdemMoHcTpanum:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrouiep, A. H. CeBepuos.

Tabnuup! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOobIIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy», «Dopmbl  OOpbpObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOroo0Opasne COpTOB PaCTEHUI,
«MHorooOpa3ue  MoOpoJ ~ KUBOTHBIX, «Ilomynsiuum, «MyTtauunoHHas



U3MEHUYHUBOCTB», «Apomopdo3by, «Unuoamantammmn», «OO0mas aereHepanus,
«/IBmkymme cuisl dBosonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymiecTBoBaHue», «lIpHCIOCOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe Bua000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PA3JIUYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUTOMOB U CeMsiH, KoJuiekiusi «[IpuMepsl 3aluTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJEb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpOo€eHrE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, kojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmukanus «llepexpécr
XpoMOCOM», BiaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTopHble H NpaKkTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUYECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Omnucanue mpuUCTIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TUIOTE3bl
BO3HMKHOBEHHUS JKM3HM Ha 3emye: a0uOoTeHe3 W TaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOWOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYEeCKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON IBOMIOLNY. HavanpHbIe 3Tanbl
ouosorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH M HMX 3BOJIIOIUSA.
@opMUPOBAaHUE OCHOBHBIX I'PYMI AKUBBIX OPTaHU3MOB.

Pa3Butne xxu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeickas u
npoTepo3oiickas dphl. Ilameosolickas 3pa W €€ TepuoAbl: KEMOPHUICKUM,
OPIAOBUKCKUH, CUITYPUHUCKHUM, NEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKNN, MEJIOBOU.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MaJICOTCHOBBIM, HEOrE€HOBBIM,
AHTPOIIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTEIBHOTO M KHBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MuUpa Kak OTpaxeHue 3BorouuH. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

DBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH 4YeJIoBeKa. MeToapl HM3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3iinuus YeI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.



JBwxkymme  cuibl  (pakrtopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbI 0TOOp. OOlIecTBeHHbI 00pa3  JKU3HH,
U3rOTOBIICHHE OPYIUH TPyJa, MBILLIIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBeKk HEaHACPTAIbCKUM, YenoBek
pazymubiii. Haxonku uCKOmaembIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 00JacTb
pacrnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioWJHas  (PKBATOpUalIbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHnckasi).  UepTsl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHHUSA. EIHMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JdemoHncTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmunpl n cxembl: «BosnuknoBenne CollHEUHOH cucTeMmbl», «Pa3Buthe
opraHudyeckoro mupay», «PactutenbHas kieTka», <«OKuUBOTHas  KIETKay,
«IIpokapuornueckast kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «JlpeBHenmme moaw», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BEeYECKHE Pach».

O6opynoBanue:  mynsixu  «lIpoucxoxaenue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CJICTIKK WIIU
U300paKeHHUs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YENOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYEcKass Tabnuma, Kouiekiusa «Dopmbl
COXPAaHHOCTH MCKOITAEMbIX KUBOTHBIX U PACTECHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUJIEKIIUSX).

OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIuas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud U pa3Jesbl 3KOJIOTHH. MeTOoIbl SKOIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTAHU3MEHHAS.

Oxonornueckne (aktopel. Knaccudukanus skxonorudeckux (HakTOpOB:
abuoTHyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeicTBHE SKOJOTHYEeCKUX
(GhaKkTOpOB Ha OPTAHU3MBI.



AOGuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BIaxHOCTh. DoTonepuoansm.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBHUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckue puTmsl.

buotnueckue (hakTOopHI. Bunrel OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyanu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACUCTBUNA [UIS CYIIECTBOBAaHUS
OpPraHU3MOB B PUPOIHBIX COOOLIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyianuu. (OCHOBHbIE TMOKa3aTenu
NOMYJISILMUA: YHMCIIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuKa 4YCIEHHOCTH MOIYJISIUU U €€ peryJsisaius.

JdemMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranusmoBy», «®otonepuoauszmy», «llonmynauun», «3aKOHOMEPHOCTH POCTa
YUCIIEHHOCTU MOMYJISIUKU UHPY30pHH-Ty Penibkiy, «[IuieBsie nemnm.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HbIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

[TpakTrueckast padota Ne 2. «IloacuéTr MIOTHOCTU MOMYJISIUN pa3HBIX BUAOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ IKOJI0rHYECKHE CHCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBEeHHAs, Tpoduueckas (mumieBas). Buasl-mommHanTtel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreornieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckne (mumieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble LEMM U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMBbI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKUE
nupamMubl:  MPOIYKLUHMH, YHUCIEHHOCTH, OunomMacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKieccHs.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOIO JIECa.

AHTpPONIOTE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrop ycToHdmBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.



Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa
onoceprr. Kuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Omocdepbl Kak
rI00anpHOM 3KOCHCTEMBl. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BeleCTB U OMOT€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Onocdepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUST B Onocdepe.
['moGanbHbIE IKOTOTUYECKUE TPOOIEMBI.

CocyiecTBoBaHue IPUPOIbI U YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOHYMBOCTH Ouocdepsl. OCHOBA pallMOHATIBLHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd W HUX HUCMOJb30BaHUE. JlocTuxeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHncTpanuu:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuubl u cxemsl: «llumesbie nenu», «buoLeHO3: cOCcTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemn muTanmsy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTO  Jiecay, «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JICUCTBUS HA NOpUpPOAY», «BaxHenline WUCTOYHUKHU
3arpsi3HEHHS] BO3yXa U TPYHTOBBIX BOI», «llouBa — BakHeWIasi cOCTaBIISIONIAS
ouocdeps», «Paktopbl aerpagauuu nousy, «llapHukoBeid 3PdexT», «DaKkTopbl
paZoaKkTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3HHM B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmnKanus «TUIUUHbIe OHOLIEHO3bI», TepOapuii
«PacTtutenbHbIe co00MmEcTBay, Koyeknnn «buorieHo3y, «Bpenurenn BaxkHEHIIIX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu W KOJUIGKIUMH PpPACTEHUH U
YKUBOTHBIX, MPUHAJICKAUIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOr0 BHUJA,
Kpacnass kuura Poccuiickoii ®denepanyu, H300pa)K€HUs OXPaHSIEMBIX BHUJIOB
PaCTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMUM1 HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBnuBalTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOy4alONUMHUCA TPOTPaMM  CpPEIHEro  OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUsA Npeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCHUUCKON
rpak1aHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHUI0, HaJu4yhe MOTUBAlMM K  OOYy4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHWUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT IMpOILIECCaM CaMOIMO3HAHUsSl, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHHS K 3aKOHY U IMPABOIOPSAIKY, YETOBEKY TpyJa U CTapiieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY>KaIoLIEH cpelie.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOro mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00OYYArOIINXCSI PYKOBOACTBOBATHCS
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B MPOIECCE peaM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENIBHOU ESITEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOMIEroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoct 3a CBOM KpaH, CBOXO PoauHy, CBOM $S3bIK U KYJBTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX Y4YE€HBIX B CTAHOBJIEHHUE U
pa3BuTHE OHWOJOTMH, TMOHUMAHUS 3HA4YE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE YMOIMOHAIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usnyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOIUUOHAIBHOIO 0J1ar0MOTyYHs:

MOHMMAHUE W peaju3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOoe  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U NICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1IEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHMYECKOW U COLUUAIBHOMU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaTr30BBIBATH
COOCTBEHHbBIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

DKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM IS
OKPYXKaIOILIEH CPEeIbl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HaHWST W YyMEHUS TMPU PEIICHUH TpoOJieM, CBS3aHHBIX C pPaIMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIOICHUE  TMPaBU  MOBEICHUST B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHUS B HOKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE  HEMNPUATHUE JEUCTBUM, NPUHOCAIIMX BPEd  OKpPYXKarOLIEH
IPUPOJIHON cpeie, YMEHUE MPOTHO3UPOBATH HEOIATOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U NMPEIOTBPAILATD HUX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IIPAKTHYECKOMN JESATEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UuKy OHONOTHH KaK HayKH, OCO3HaHUS €€ pojlu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXAIOIIEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH IpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALIMU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MTyTeH BbIXOJA U3 INIOOAIBHBIX HKOJIOTHUYECKUX MPOOJIEM U
o0OecrieyeHHss  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBILIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0O0ydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTU METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YacMble 3HaHWs JJI1 aHauu3a H
OOBSICHEHUS SBJICHUN OKPY’KAIOLIEr0 MUpa U MPOUCXOIAUIMX B HEM U3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelIeHns Ipo0JIeM B PeaNIbHBIX )KU3HEHHBIX CUTYalIMSX;

OCO3HaHUE ILIEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K AKTHUBHOMY IOJyUYE€HHIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHMs yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOIIUXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIC) 00IeHAyYHbIe MOHSITUS, OTpPa)KAroIIne
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBIEHHUE, MPOIIECC,
CUCTEMA, HAay4YHbIM (akT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe,  OSKCIEPUMEHT U JPYTUX),
yHUBEpCcaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHHUKATHBHBIE,

peryJsiTUBHbIE), oOecreynBarome (dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YarolMXCsi, CIOCOOHOCTH
oOy4armuxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33pEHYECKUE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIE JCHCTBUS B
MO3HABATEILHOU U COIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJIbTaTbl OCBOCHHMS IPOTPaMMbl CpEIHEro OOIIero
00pa3o0BaHUsl TOHKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbLHBIMU yueOHbIMH NMO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATHh WX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpENETATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMU IEJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pacCyXJAeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIAH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepraIbHBIX U HEMaTEPHUAJIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATEIbHOCTH;

KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4YeOHBIX
CUTYalUsX, B TOM YUCJIE MPHU CO3aHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEM,
KJIIOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyalIU3UpOBaTh 3ajayy,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHTHl Uil JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMEeTPbl U KPUTEPUH PEILICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIE€JICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO 00JIACTH
KU3HECATEIHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TMOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanuei:

OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yueOHOrO
nocoOusi, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3TNYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3a/ay;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOIH30BAHUS PA3INYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAYYHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
ouosiorndeckor uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTEeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh U NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACclO3HABaHWS W 3aUTHl  WH()OpMaIuH,
HH(pOpMAITMOHHOW 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKJaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTENIbHO BBIMIOJIHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMHI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThI MpH PEIICHUH OMOJIOTHYECKOM MpOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJECHCTBUS PU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
OOIIMIA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaieHre YHMBEPCANbHBIMY PeryJasSTUBHBIMHU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYINKAaxX IO OTHOLICHHIO K JKMBOM IPHUPOJAE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTYyaLUsX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAaH pEIIeHHs MpoOJeMbl ¢ yu&€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATIOUYTEHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKON HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI peIeKCUU JI1 OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATB ce0sl, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3ynabTaThl OocBoeHUs nporpamMMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yaueOHoro npeamera «buomnorusn»
HAy4YHBIC 3HAHUSA, YMEHUS U CHOCOOBI ICUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
IpeoOpa30BaHNIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAaHUS U
IPUMEHEHUIO 3HAHUM B Pa3jMuYHBIX y4EOHBIX CUTYalUsAX, a TaAKKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yJIbTaThl MPEICTaBICHBI 10 TOJaM 00yUYEeHHUSI.

[TpenMeTHbIe pe3ysbTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHHM COBPEMEHHOI €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE POCCUHCKHX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIUOHATHLHOU
I'PaMOTHOCTH Y€JIOBEKA ISl pELICHUS KU3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBaTh COAEpKAHME OMOJIOIMUYECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTabosu3M (0OMEH BELIECTB M IMpPEeBpaIlCHHE
JHEPrUMr), TOMEOCTa3 (CaMOperyJisilys), YPOBHEBAsI OPraHU3aLUs KUBBIX CHCTEM,
CaMOBOCITPOU3BEAECHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE H3jaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3akonbl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
MPOUCXOXKIECHUs KyJIbTYpHBIX pactenuii H. M. BaBuioa), onpeaensaTs TpaHUIIbI
UX IIPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOJAaMH HAYyYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAHUE JKHUBBIX CHCTEM, IMPOLIECCOB U SIBJIECHUM, OpraHU3alys U NPOBEIECHUE
OMOJIOTMYECKOTO  AOKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE I0JYYEHHbIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYUIECTBEHHBIC MPU3HAKUA BHPYCOB, KJIETOK MPOKApUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IIPEBPALEHUS 3HEPIUU B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJbHOTO pa3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh IOJIyYE€HHbIE 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUSA NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOEro 3/10pOBbSl U 30POBbS
OKPYKaIOIIMX JIFOCH, COOII0IEHNsI HOPM IPaMOTHOTO TIOBEICHHUS B OKpPYKaroIIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIBHOTO
PUPOIOTIOIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIsl MpeICKa3aHUsl HACJIEJOBAHMS NPU3HAKOB Y
OpraHHU3MOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAyYHO-IIOMMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHMCbMEHHBIE M YCTHBIE COOOIIECHMUS,
000011251 OMONOrMYECKYI0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN anmapar OHOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHbIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIUOHATHHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOrMUECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIOMYJIALNS, T€eHO()OH, IBOIIOLUS, ABMXKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHUCTEMa, MPOAYUEHTHI, KOHCYMEHTBI, PEIyIeHThl, [eNu IMHTaHUs,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

yMEHUE Wu3JaraTh OWOJIOTUYECKHWE TeopuH (dBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit sBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMMCAaHUE JKUBBIX CHUCTEM, MPOIIECCOB U SIBJICHHIA, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIy HWCCICAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE IOyYECHHBIX
pe3yJIbTaTOB, WCIIOJNB30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, MOMYJSIIHUNA, TPOMYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIEHO30B W JKOCHUCTEM, OCOOCHHOCTHM TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPTraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTHMH B JKOCHCTEMAax, aHTPONOTECHHBIX HM3MCHCHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB W OHOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH TMOJyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB W SIBJICHHIA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY’KaIOUIHX JFO/ICH, COOIIO/ICHHSI HOPM IPAMOTHOTO TIOBEJICHHS B OKPY KaIOIICH
NPUPOAHON cpelle, MOHMMAaHHE HEOOXOIUMOCTH WCIOJIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHHS;

yYMEHHE peliaTh dJIeMEHTapHble OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEePEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (LI MUTAHUS);

YMEHHUE BBHINONHATh JTa0OpaTOpPHBIE W MPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYA0BaHUEM;

yMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MacCOBOW MH(OPMAIINHU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  [JIOOATbHBIE  JKOJIOTMYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OMONIOTHUECKYI0 MHPOPMAITUIO M3 HECKOJIBKHX HMCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHme pa3aesioB H TeM uudpoBLIe
Ne n/m P Kontpoabneie | IIpakruueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypchl
1 buonorus xak Hayka 2 0.5 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI I UX OpraHu3aIus 1 buGnnorexa LIOK
p a https://m.edsoo.ru/7f41¢292
. bu6mmoreka [IOK
3 XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
4 IKH3HENEATENLHOCTS KIIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHoOXeHUE M MHAUBUYATbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHYUBOCTD g 15 bu6mmoreka [IOK
OpPraHu3MOB ’ https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Bbu6nuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 4



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

11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jaeioB H TeM uudpoBLIe
Ne ni/mn P Kontpoabnbie | IIpakTnueckue (upp )
NMPoOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 DBOJIOMOHHAS OMOJIOTHS 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HH HA 9 0.5 bubanorexa [HOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl U OKpYy KaroIias cpeaa 5 1 buGnnorexa LIOK
p Py = peAl https://m.edsoo.ru/7f41cc74
4 Coo00111eCTBa M SKOJIOTMYECKUE CUCTEMBI 9 bubmmnorexa [IOK
https://m.edsoo.ru/7f41cc74
Bbu6nmuoreka [JOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos JIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3ydyeHusi  o0pa3zoBaTesibHbIE
padoThI padoThl
pecypchl
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e¢632a
Meto1bl TO3HAHUSA KUBOUM TPUPOIBI.
[TpakTrueckas padota Ne 1
bu6mmoreka [IOK
2 «cronap30BaHNE pa3TUYHBIX 1 0.5
https://m.eds00.ru/863e6122
METOJOB MPU U3yUECHUU
OMOJIOTHUECKUX 00OBEKTOBY
buonoruueckue cuctemsl, MpoLeCcChl
3 1 ux uzydenue. CraproBas 1 1 bubmorexa OK
Y ’ P https://m.edsoo0.ru/863e6564
IUarHocTuyeckas pabora
4 XUMHYECKUM cocTaB KIIeTKH. Boma u | bubmunoreka LIOK
MHHEPAIbHBIE COJIA https://m.edsoo.ru/863e674¢
b K
5 benku. CocTaB u cTpoeHue OEIKOB 1 nommorexa 10
https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «3yuenue | 0.5 bu6nuoreka [IOK
KaTAIMTUYECKOW aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMeEpe aMUIa3bl
WJTU KaTajiasbl)»
7 Vrinesoasl. JIMnuasl 1 but6mmoreka [IOK



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

https://m.eds00.ru/863¢6870

Bbubmunoreka LIOK

8 Hyxreunostie kncaotel. AT® https://m.edsoo.ru/863e6d5¢

9 Hcropus n MeTo1bl U3y4eHHs bubnmoreka [JOK

kietku. Knerounas teopust https://m.edsoo.ru/863e6e88

10 Krerka kak nenoctHas xKuBast

cucTema
CtpoeHne 3yKapuoTHYECKON KIIETKHU.
Jlaboparopnast pabota Ne 2
«H3yuenue cTpoeHHUsl KIIETOK bu6muorexa [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863¢6ff0
OaKTepHii o]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHUE)

12 OOMEH BEIEeCTB WX META00IN3M buGnnorexa LIOK
https://m.eds00.1u/863e766¢
bubmunoreka LIOK

13 Potocmires. Xemocinres https://m.edsoo.ru/863e7c¢98

14 DHepreTUYeCKuii 0OMeH bubmorexa OK
https://m.edsoo.ru/863e7aae

JKu3HeHHBIN UK KIeTKH. Jlenenue
KIeTku. Muros. JIabopatopHas BuGmorexa LIOK
15 pabota Ne 3 «Habmronenne Murosa B 0.5 httos://m.odsoo.ru/863e7dcd
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocuntes 6enka. Peakmmst bubmoreka [{OK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsius — 6uocuHTe3 OENKa bubmmorexa LOK

https://m.eds00.ru/863e796¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexknerounsie hopMbl KU3HH — bubmmoreka [JOK
BUPYCHI https://m.eds00.1ru/863e7540
but6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK
20 Meii
o3 https://m.edsoo.ru/863e7f4a
OOpazoBanue M pa3BUTHE MOJIOBBIX
KJ1eToK. OII00TBOPEHUE.
)1 Jlaboparopuas pabota Ne 4 0.5 bubmmnoreka [JOK
«3yueHne CTpOeHUS MOJIOBBIX ’ https://m.edso00.1ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
2 NuauBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MoB https://m.edsoo.ru/863e8436
7 ['eneTnka — Hayka o bu6nuoreka [IOK
HACJIEACTBEHHOCTU U U3MEHUYNBOCTHU https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACIEIOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE Bubnmorera [IOK
P ' pH https://m.edsoo.ru/863e8878
CKpELIMBaHNE
UTHOPUIHOE CKpeIUBaHue. 3aKOH
25 SeBaBHIZHi[/[OFO Hzf)cnlizl OBaHUSA bubmorexa [IOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacleJOBaHHEe
npu3HakoB. JlaboparopHas padora Ne
26 5 «3y4yenue pe3ysibTaToB 0.5 bu6nuoreka [IOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKPCIIUBAHUS Y TPO30(HIIBI HA
TOTOBBIX MUKPOIIpENapaTax»

https://m.eds00.ru/863e8c60



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

7 I'eneruxa nona. HacnenoBanue 1 bubmoreka [IOK
MPU3HAKOB, CHETJIEHHBIX C MOJIOM https://m.eds00.ru/863e8c60
3menunBocTs. HenacnenctBeHHast
M3MEHYMBOCTH. JlabopaTropHas

)3 paborta Ne 6. U3yuenue 1 0.5 bu6nuoreka [IOK
MOIU(PHUKAITMOHHON H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

HacneacTBenHast U3MEHYUBOCTb.

29 JlaGopatopnas pabora Ne 7. « AHanu3 1 0.5 Bu6muotexa [JOK
MyTaluil y 1po30(p bl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIpenaparax»

30 ['eneTuka yenoseka 1 Bubamorexa [IOK

https://m.edsoo.ru/863e8d78
PezepHblil ypok. O0001IeHNE 110
teme «HacneacTBeHHOCTh U

31 W3MEHYHUBOCTh 1
opraanu3moBy/torosas
KOHTpOJIbHAs paboTa

but6mmoreka [IOK

32 (Cenexinsn Kax Hayka u npouece ! https://m.eds00.ru/863¢9214

3 MeTobl U JOCTUXKEHUS CENEKIINU | bubnuoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buorexHoorus kak orpacip | bu6nuoreka [IOK
MPOU3BOACTBA https://m.edsoo0.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



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

11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3yuyeHusi  o0pa3zoBaTesibHbIE
padoThI padoThI
pecypchl
1 OBOJIIOLNS U METOABI €€ N3yUCHHUS 1 bubmorexa HOK
t A Y https://m.edsoo.ru/863ea20e
) Uctopus pa3Butus npeacTaBieHUun 1 bu6nuoreka [IOK
00 3BOJTIOLIMH https://m.eds00.1ru/863e¢9570
bubmunoreka LIOK
3 M 1
HKPOIBOIONHA https://m.edsoo.ru/863e9cle
[Tonynsimust Kak 3JIeMEeHTapHast
eIMHHIIA BUJIA U SBOJIFOIUH.
AITHITIA BIA . bu6mmoreka [IOK
4 JlaGopaTtophnast pabota Ne 1 1 0.5
https://m.eds00.ru/863e¢99¢c6
«CpaBHeHUE BUIOB I10
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBuoKy1ue cuitel (3IeMEHTapHbBIE 1 bu6mmoreka [IOK
(aKkTOpbI) IBOIOIHH https://m.edsoo.ru/863e9da4
bubmunoreka LIOK
6 E i 0TO 1
CTECTBEHHII OTOOP 1 ero Gopme! https://m.edsoo.ru/863e9ed0
Pe3ynbTarsl 3BOIOIUN:
MIPUCTIOCOOJIEHHOCTh OPTAHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas | 0.5 bu6nuoreka [IOK
pabora Ne 2 «Omnucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpraHU3Ma U e
OTHOCUTEIIHOTO XapaKTepa»
2 Hamnpasnenus u nytn | bu6nuorexa [IOK

MaKpO3BOJIOLUU

https://m.eds00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Ta IO TEM BOJIFOLIMOHH
a0oTa 110 TemMe "DBOIIIOIIMOHHOE
yuyeHue"

9 Heob6patumocTs 3BOMIONINN
10 Uctopus xxu3Hu Ha 3emiie 1 METObI
e€ u3yueHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863eaSa6
12 PazButue xxn3Hu Ha 3emiie 1o 3paM U bubnmoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIbl 3BOJIIOLUN
PACTUTENBHOTO U )KUBOTHOT'O MUDA.
13 [IpaxTuueckas padora Ne 1 0.5 bu6nuorexa [IOK
«3y4eHne uCKOnaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHU U KUBOTHBIX B
KOJUICKIUSX)
14 CoBpeMeHHas cuctema bubmmnoreka [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
bubmunoreka LIOK
15 DBOJTIOIHS YeJIOBeKa (aHTPOTIOTEHE3)
https://m.edsoo.ru/863eac2c
16 JBwxymue cuitbl (pakTops) bu6nuoreka [IOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLIUHI
YyeJoBeKa
13 Yenoseuyeckue pacel U IPUPOIHbIE bu6nuoreka [IOK
ajarnTalyy YyejaoBeKa https://m.edsoo.ru/863caca2
PesepBHblit ypok. O600111eHNE 10
TeMe «BO3HMKHOBEHHE U Pa3BUTHE
19 *u3HU Ha 3emie»/KoHTponbHas



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

20

DKOJIOTHS KaK HayKa

Cpenbl 00uTaHUS U SKOJIOTHYECKUE

bubmunoreka LIOK

21
dakTopbI https://m.edsoo.ru/863eafec
AbuoTtndeckue (HaxTopsl.
JlaGopaTopHnas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
N bu6mmoreka [IOK
22 pPacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bubmunoreka LIOK
23 b
HOTHHECKHE (GaKTOpEI https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinun. [Ipakruyeckas padora
24 Ne 2 «Ilopcuér nminotHocTu 0.5
TOTYJISIINI Pa3HBIX BUJIOB
pacTeHuin»
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2 DKOJOTUYECKUE CUCTEMBI bubmoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEN IKOCUCTEMEI.
27 DKOJIOTMYECKUE TUPaMUbI bubmmorexa LIOK
_ DAMHJIBL. https://m.edsoo.ru/863eb5fa
CaoiictBa 3KocucteM. Cykueccust
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTpPONOTr€HHBIE SKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnmoreka [JOK

IKOCHUCTEMA 3EMIIU

https://m.edsoo.ru/863ebb5e



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

3aKOHOMEPHOCTH CYIIECTBOBAHUS

bubmunoreka LIOK

31 ouocdepsl 1 https://m.edsoo.ru/863ebd 16

32 YenoseuecTBo B Onocdepe 3eMiaun 1

13 CocymiecTBoBaHUE IPUPOJBI U | bubmmoreka [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBubIil ypok. O600IIEHUE TEMBI

34 «Co00I111eCTBa M SKOJIOTHYECKUE 1

CHUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopmupoBaHHOCT 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJI/IC POCCHHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Oouonoruu; (PyHKIMOHAIBLHON TPaMOTHOCTH 4YeJIOBEKA HJIsi PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIEpKaHUE OHOJOTUYECKUX TEPMHUHOB U
MIOHSATUHN: KU3Hb, KJIETKA, OPraHU3M; MeTa00m3M (0OOMEH BEIIECTB H
MpEeBpallICHUE JHEPIruM), romMeocTta3 (camoperyisiuus), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PEIPOTYKITHs),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHue uznarath OHMOJIOTHYECKHE TEOpUH (KIETOYHASI, XPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaensa, T. Moprana, H.U. BaBusnosa) u
yueHUsd (0 LEHTpax MHOrooOpaszusi U MPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensiTe rpaHUIlbl UX TPUMEHUMOCTH K

ZKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TIO3HAHWUA B OHOJIOTHH
(HaOmro/IeHWEe W OIHMCAHME YKUBBIX CHUCTEM, IPOIECCOB U SIBIICHUI;
OpraHm3ainysi W TMpOBEAeHHE OMOJOTHYECKOTO0  JKCICPUMEHTA,
BBIIBIKEHHE  THIIOTE3EL BBISIBICHUE  3aBUCUMOCTH  MEXIY
WCCIEAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYyUYECHHBIX PE3yIbTaTOB,
WCIIOIb30BaHHBIX HAYYHBIX TOHSATHH, TEOPHUH M 3aKOHOB; YMCHHE

ACJIaTh BBIBOJbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

VYMeHue BBIACTATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
OPOKApHUOT W JyKAPHOT, OJHOKJIECTOYHBIX W  MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
IpeBpalleHus] 3HEPruu B KIETKe, (POTOCHMHTE3a, IJIACTUYCCKOTO U
JHEPreTUYecKOro  oOMEeHa,  XEMOCHHTe3a,  MHTO3a,  MekHo3a,
OIUIOJIOTBOPEHHS,  Pa3MHOXKCHHS,  HMHIMBHUIYaJbHOTO  pa3BUTHS

opranusMa (OHTOTEHE3)




VMmenune IMPUMCHATH IMOJIYYCHHBIC 3HaHHUA JJIA 00BACHEHHS

OMOJIOTHYECKUX mponeccoB u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHHIi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHHus 0€301macHOCTH
CBOETO 3/I0POBbS U 3[J0POBbs OKPYKAIOILIUX JIFO/IeH, COOTIOACHUS HOPM
OKpYXaIolel  MPUPOAHOUN

rpaMOTHOI'O IIOBCACHHUSA B

cpere;

ITIOHUMAaHHEC HGOGXOI[I/IMOCTI/I HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOW OMOIIOTUM W OWOTEXHOJNOTUH [UIs PalMOHAIBHOTO

MIPUPOIONOIB30BAHUS

yMeHI/Ie pemaTL 3HeMeHTaprIe TCHCTHUYCCKUEC 3aJa4YM HA MOHO- U
IUTUOPUIHOE CKpEUIMBAaHUE, CIEIJICHHOE HACIIEJOBAHHUE, COCTABIIATH
CXeMbl ~ MOHOTHOPHJIHOTO

CKpeNIMBaHUs IS TpeICcKa3aHHs

HACJIeTOBaHUs MPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHblE M MIpPaKTUYeCKHe padoTHl,

coOmoaTh TpaBuja Tpu padboTe ¢ Y4eOHBIM H Ja0OpaTOPHBIM

o0opyI0BaHUEM

YMeHHe KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATh HH(OPMAIUIO
OHMOJIOTUYECKOTO COJEPKaHUsl, BKIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS
W3 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJIIpHBIE MaTepUalb);
ATHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEOBaHUN B OHOJIOTHH,

MECIUIIMHCE, OHMOTEXHOJIOTUH

10

YMeHne co3aBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYI0 MH(OPMAITUIO M3 HECKOJbKHUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSTHHHBIN arrapar OMOJIOrUHU

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOW MPOrpaMMbl CpeHero 001ero o0pa3oBaHus

ChopMUpOBAaHHOCTh 3HAHMK O MECTE M PO OHUOJOTHU B CHUCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYyYHO! KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Ppa3BUTHE
Oouosiornu; (QYHKIMOHAILHOW TPAMOTHOCTH YEIIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJEpKAHHWE OWOJIOTUYECKUX TEPMHHOB U

TOHSATUN: BHJI, TOIMYJSAIUS, TeHO(OH, BOJIONMS, IBIKYIIHE CHIIBI




(dakTops) SBOJIIOLINH, MPUCTIOCOOJIEHHOCTD OpPTaHU3MOB,
BUI000pa30BaHUE, IKOJIOTHYECKUE bakTopsl, IKOCUCTEMA,
MNpOAYUCHTHI, KOHCYMCHTHI, PCAYUCHTHI, nenu IIUTaHuA,

AKOJIOTHYECKasl MUpaMuia, OuoreoreHo3, onochepa

YMeHue uznaraTb OMOJIOTHYECKUE TeOpUU (IBONIOIMOHHAsS Teopus Y.
JlapBuHa,  CHHTETHYECKass TEOpUs  HBOJIOLMM),  3aKOHBl U
3aKOHOMEpHOCTH (3apogeiimieBoro cxoactBa K.M. Bapa, yepenoBanus
IJIaBHBIX HampasieHud u myten sBomoruu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  BepHanckoro), ompenensTh  TpaHUIBI  UX

MNPUMCHUMOCTH K XKUBbBIM CUCTCMaM

YMeHue BIageTh METOJaMH HAyYHOTO TIO3HAHUS B OHOJIOTHH
(HaOnroficHWe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3alysi W TMpOBEAEHUE OHOJOTHYECKOTO  JKCICPUMEHTA,
BBIIBMKCHHUE  THUIIOTE3BI; BBISIBIICHUE  3aBACUMOCTH  MEXIY
WCCIEAYeMbIMU BEJIMYMHAMH, OOBSICHEHUE MOJYyUYECHHBIX PE3yIbTaTOB,
HCIOJIb30BAHHBIX HAyYHBIX IOHSATUWA, TEOPUHA M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJbI HA OCHOBAHUU MOJTYYCHHBIX pe3yanaT0B)

Ymenne BBIJICIIATh CYIICCTBEHHBIC MPU3HAKH CTPOCHUS
OnoJIOTHYeCKUX  OOBEKTOB:  BHJIOB, TOMYJISIHHA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOM W3MEHUYUBOCTH,
€CTECTBEHHOro 0TOOpa, BUI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAKTOpPOB Ha OpPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA YHEPTHH B IKOCHUCTEMAaX, aHTPOTIOTEHHBIX
W3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH, KPyroBOPOTa BEIIECTB U

OMOTre0OXMMHYECKUX IIUKJIOB B Onochepe

YMmenune MMPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIA OG’bHCHeHI/IH
6HOJIOI‘I/I‘IGCKI/IX mponeccoB u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJIsAX o0ecrieueHus: 6€301MacHOCTH
CBOETO 3/I0POBbsSI U 3JI0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUS HOPM
rPaMOTHOTO MOBEAEHUA B  OKPYXAWOUIEH MPUPOAHOU  CpEXE;
IIOHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITIOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTApPHBIC OHOJIOrHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBI MTepeHOoca BEIIECTB U IHEPTUHU B SKOCUCTEMAX (LIeMU MTUTAHUs)

VYMeHHe BBINONHATH JIA0OPAaTOpHBIE W  IPAKTHYECKHE paboOTHI,
cobmonarh mnpaBwia mpu pabore ¢ ydyeOHBIM M J1a0OpPaTOPHBIM

o0opyaoBaHuEeM




YMeHue KpUTHYECKH OLEHWBATh W HUHTEPHPETUPOBATH HMHOOPMALIUIO
OMOJIOTUYECKOTO COJEpKaHUsl, BKIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3nuuHbIX ucTouHNKoB (CMU, Hay4HO-TIONYJIsIpHBIE MaTepUabl);

? paccMaTpuBaTh rIo0anbHBIC AKOJIOTUYECKUE POOJIEMBI
COBPEMEHHOCTH, ()OPMHPOBAThH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHne co3iaBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 000011ast OMOTOTUUECKYI0 MH(OPMAITUIO M3 HECKOJbKHUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSTHHHBIN arrapar OMOJIOrUHU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsiemMblil 3JIEMEHT COePKAHUA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoW mnpupoxae. Pomp Owomormu B (HopMUPOBaHHH

COBPEMEHHOM HayyHOH KapTUHBI MHUpa. Crcrema OHOJIOTHUECKUX HAYK

1.2

MeTonbl TMO3HAHUS KUBOW MPUPOABl (HAOMIOAEHHNE, SKCIIEPUMEHT, OMHCAHUE,
U3MEpeHHe, Kiaccu(uKaIus, MOJEeTUPOBaHUE, CTaTUCTHYECKas oOpaboTka

JTAHHBIX )

JKuBble cucTeMBI 1 HX opraHu3anmnsa

2.1

Xussle cucrembl (OMOCHCTEMBI) KaK NpeaMeT u3ydeHust Omonoruu. CBOMCTBa

O6uocucTeM U uX pazHooOpasue

2.2

VYpoBHU oOpraHm3anud OMOCHUCTEM: MOJICKYJSIPHO-TEHETUYECKHM, KIJIETOYHBIH,

OpraHU3MEHHBIH, MOMYJISALNOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHBIN

XUMHUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KIETKM. XHUMHUUYECKHUE DJIEMEHTBI: MAaKpPOAJIEMEHTBHI,
MHKpO3JIEMEHTBI. Bojga u  MuHepaibHble BemecrBa. @OyHKIUUM BOIAbI U

MHUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loamepkanue 0cCMOTHYECKOTO Oaanca

32

benku. CoctaB u crpoeHue OENKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zamenuMble ¥ 3aMEHUMBIE aAMMHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YpoBHU CTPYKTYpbI O€JIKOBOM MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAs, TPETUYHASA U
YETBEPTUYHAS CTPYKTypa). XHUMHUUYECKHE CBOicTBa OenkoB. buomormueckue
(dyHKIHU OEIKOB.

®epmeHThl — Ouojoruueckue Katanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctparHas cnenuduunocts. Kodepmentsl. Burtamuusl. OTiaumyams

(epMEHTOB OT HEOPraHMYECKHX KaTATU3aTOPOB

3.3

VYrneBoasl: MOHOCAaxapuabl (III0KO3a, pubo3a U Ae30Kcupudo3a), Aucaxapusl
(caxapo3a, JakTo3a) W TmMoOJucaxapuibl (Kpaxmai, TJIWKOTEH, IIeJITI003a).
buonorndeckne GpyHKINM yriaeBomoB.

Jlunuasl:  TpUrIMUEpUAbl,  crepouibl,  ¢ochomunuasl.  ['mapodpunbHo-
ruspodoOHble cBOCTBAa. buonorumueckue ¢yHkiuu aunuaos. CpaBHeHHE

YTJI€BOJOB, OEJIKOB U JIUIIUI0B KaK HCTOYHHUKOB SHCPIUH

34

Hyxneunossle kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX




kucioT. Crpoenune u ¢ynkmuu JIHK. Ctpoenne u ¢dynkmum PHK. ATO:

CTpOCHUE U (PYHKITHH

3.5

[utonorus — Hayka o kierke. Kiierounast reopusi. MeToabl U3y4eHUs KIETOK

3.6

Knerka kak nenocTHas xuBasg cucrema. OOmue NMpU3HAKU KIIETOK: 3aMKHYTas
HapykHas memOpana, monekynbl JJHK kak renernyeckwii ammapaT, cuctema

cuHTe3a OeJka

3.7

Tunbl KIETOK: dyKapuoTU4YeCcKasi U mpokapuorudeckasi. OCOOCHHOCTH CTPOCHHS
npokapuoTudeckol  kietrku. Kiierounas creHka Oaktepuil.  CTpoeHue
AYKApUOTHUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, *UBOTHOU M

rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBHl KIJIETOK — KJIETOYHas CTEHKA, TJIMKOKAIMKC, HX
bynkuu. [Inazmarnyeckas memOpaHa, e€ cBoiicTBa u pynkumu. [{utornnazma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYEeCKasi CETh
(QIIC), ammapar T'ombmxu, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOHMIbI KIIETKH:
MUTOXOHJIpUH, IacTuabl. [IpoucxoaeHue MHUTOXOHAPUKA W IIacTuA. Buabl
wiactua. HememOpaHHbIE OpraHouJbpl KJIETKH: PUOOCOMBI, KIIETOYHBIN LIEHTP,

PECHUYKH, KIyTHUKH. OYHKIIUN OPraHOUAO0B KIeTKU. BritoueHus

3.9

Snpo — perynatopHblii 1eHTp kieTkd. CTpoeHue sizpa: siaepHas 000J0dYKa,

KapHoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCcHOpT BELIECTB B KIETKE

}KI/ISHCHGHTGHBHOCTB KJIICTKHU

4.1

OOmen BemiecTB, Uau MeTabommu3M. AccUMHISALUS (TIACTUYECKUNA OOMEH) U
JTUCCUMMIIALINAS (PHEPTEeTUYSCKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
MeTabonu3ma. Turmbl oOMeHa BEIIeCTB: aBTOTPO(MHBIA M reTepoTpodHbIid. Pomib

(epMEeHTOB B OOMEHE BEIIECTB U MTPEBPAILEHIH SHEPTHH B KJIETKE

4.2

®dotocunrte3. CBeroBas u TeMHOBas (a3l porocuuTesa. Peakiuu dhoTocunTesa.
DddexkTuBHOCTL (PoTOCHMHTE3a. 3HaueHHWEe (OTOCHHTE3a JUIsl KU3HH Ha 3emile.
BnusHue ycinoBuili cpeabl Ha (OTOCHHTE3 W CHOCOOBI TOBBIICHHUS €TO
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMmocuHTe3. XEeMOCHHTE3UpYIoIie OakTepun. 3HAYCHHE XEMOCHHTE3a IS

JKA3HU Ha 3eMiie

4.3

DHepreTudyeckuii oOMeH B KIeTKe. PacliemnieHue BelIeCTB, BBIICICHHE U
AKKyMYJIMUPDOBaHHE »JHEPrUu B KIETKE. OTalbl HSHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KHCIOpOAHOE OKHUCICHHWE, WU KIETOYHOE

nbIxanue. DPPEeKTUBHOCTh IHEPreTUUECKOT0 OOMeHa

44

Peakuuu marpuunoro cuntesa. I'enernueckas nnpopmauus u JIHK. Peanuszamms

reHeTudeckor wmHbopmaruu B KieTke. ['€HEeTHYeCKuid KO M €ro CBOMCTBA.




Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsmus — OuocuHTes Oenka.

Koauposanue amunokucnot. Pois pubocom B GnocuHTE3e Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust otkpeitus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTHM CTPOCHHS U JKH3HEIEATEILHOCTH BHPYCOB.
Bakrepuodaru. bone3sHu pacTeHMid, JKMBOTHBIX M YEJIOBEKa, BBI3bIBACMBIC
Bupycamu. Bupyc ummynonedummra yenoseka (BMY) — BozOynurens CIINa.

[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUMA

PasmuoxeHune u HWHAUBUYaAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Kierounslii 1WKIJI, WIM JKA3HEHHBIM LMK KieTku. MHTepdaza u mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Permmmkanus — peakuuss MaTpu4YHOTO
cuare3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBI Habop — KapHOTHIL
JIMTUIONAHBIE M TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATH/IBL
[{uTonornyeckne OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kierku — wmuto3. Craauu murtos3a. [Iporeccel, mpoucxonsiiue Ha

pa3HbIX CTAAUSAX MUTO3a. bUOJOTHYECKHI CMBICII MUTO3a

5.2

dopMBbI pa3MHOXKEHHUSI OpPTaHU3MOB: Oecrojioe W MmoJjioBoe. Buabl Oecroioro
pa3sMHOXEHHUS: JIeJICHHEe HaJaBOE, IOYKOBAHHWE OJHO- U MHOTOKJIETOUYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUE OPraHU3MOB, €I'0 3HAYCHUEC I CCIICKINN
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[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.
Meiio3. Cragum wmeiio3a. Ilpomecchl, mpoucxopsiuue Ha CTagusx Menosa.
IToBenenue xpomocom B Mmeio3e. KpoccuHrosep. buosnornueckuid CMbICIT H

3HaueHue Meio3a
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l'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lomoBBIE
JKeJe3bl: CEMCHHUKN W sndHuKH. OOpa3oBaHUE M Pa3BHTHE IMOJIOBBIX KJIETOK —
rameT (crepmMaTo30u 1, SIMIEKIIETKa) — criepMaTorene3 u oorene3. OCoOEHHOCTH

CTpOEHUS SHIEKIETOK U ciepMaTo30u10B. OmnonorBopenue. [lapreHorenes

5.5

NunuBuayansHOoe — pa3Buthe  (OHTOTEHE3).  OMOpHOHAIbHOE  pa3BUTHE
(ambOpuorenes). Dtanbl SMOPHOHAIIBHOTO PAa3BUTHSA Y MO3BOHOYHBIX JKMBOTHBIX:
npoOJeHne, racTpyssius, opranoreHe3. [loctamOpuoHanbHOEe pa3BUTHE. THITHI
MOCTAMOPHUOHAIBHOTO PA3BUTHUS: MpsMOe, HempsiMoe (JIMuuHO4YHOe). BrusHue
CpeIbl Ha Pa3BUTUE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIACHHBIC
ypOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOT'O PACTEHUS: CTPOSHUE CEMEHH,

CTauu pa3BUTUA

HaCJ'IeI[CTBeHHOCTI) N U3MCHYUBOCTHb OPTaHU3MOB




6.1

[IpenMer u 3amaum reHeTUKU. MicTopust pa3BuTusa reHeTnku. Bxiiam poccuiickux
U 3apyOexHBIX Y4Y€HBIX B pa3BUTHE TEHETHKU. MeEToAbpl T'eHETHKH
(TUOPUIOTOTUYECKUHA, LUTOT€HETUYECKHU, MOJIEKYJIIPHO-T€HETUUECKUIN ).
OCHOBHBIE TEHETUYECKUE MOHATHA. | eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIIMBaHMI

6.2

3aKOHOMEPHOCTH HAcCJEel0OBaHUsl IPU3HAKOB, YCTaHOBIEHHble I'. MeHnzaenem.
MoHorubpuaHOoe CKpenuBaHue. 3aKOH €IMHOO0Opa3usi THOPHUIOB TIEPBOTO
nokosieHus. [lpaBuio JOMUHHpPOBaHWS. 3aKOH PACHICIUICHHUS TPH3HAKOB.
T'unores3a uncrorsl ramet. IlorHOE B HEMOJIHOE AOMUHUPOBAHUC.

JurubpuiHoe ckpermuBaHue. 3aKOH HE3aBUCHMOTO HACeIOBaHMS MPU3HAKOB.
[luToreHeTHYECKNE OCHOBBI JTUTHOPUIHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIICe
CKpemBaHue.  VIcronb30BaHWE — AHAJIM3UPYIOIIETO  CKPEIIMBAHUS  JUIA

OTIpeieNIeHUs] TEHOTUIIA 0COOH

6.3

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HAcJeJOBaHWIO TeHOB. HapymieHwe cHemieHnss TEeHOB B pe3yibTaTe
KPOCCHUHTOBEpa. XPOMOCOMHAsi TEOpUsl HACIEICTBEHHOCTH. |'eHeTHueckue
KapThI.

I'enetuka mnosia. XpOMOCOMHOE OIpEeTeHUE IMoja. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHBIe W TeTeporaMeTHhIe opraHu3Mbl. HacimemoBanue

IMMPU3HAKOB, CICIVICHHLIX C IMOJIOM

6.4

N3menunBocTh. Buasl M3MEHUMBOCTHM: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Pone  cpeapl B HEHACHENCTBEHHOW  W3MEHUMBOCTH.  XapaKTEpPUCTHKA
MOIU(UKAIIMOHHOH HW3MEHUYMBOCTU. BapHalMOHHBIA psii W BapHaLMOHHAS
kpuBasd. Hopma peaknuum npusHaka. KoJNM4eCTBEHHbIE U KadeCTBEHHbIE

MPU3HAKU ¥ UX HOpMa peakiuu. CBolicTBa MOIU(DUKAITMOHHON N3MEHUYNBOCTH

6.5

HacnenctBeHHasi, WM TEHOTHUIMYECKas, W3MEHYUBOCTb. KoMmOuHaTHBHAs
U3MEHYMBOCTb. Melo3 H TMOJIOBOM TpOLecC — OCHOBAa KOMOMHAaTHBHON
U3MEHYMBOCTU. MyTalMoHHass U3MeHYMBOCTh. Kiaccupukamuss MyTauui:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMpUYUHBI MyTauuid. MyTtareHHbIe
(dakTophl. 3aKOH TOMOJIOTUYECKHX PSAIOB B HACIEACTBEHHON n3MeHunBoctu H. 1.

BasuioBa

6.6

I'enetuka wyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOABI TE€HETUKH
JeJI0BeKa: reHeaIOTHYCCKUH, OJIU3HELIOBBIN, IIUTOT€HECTUYECKUH,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTnYeckuil. CoBpeMeHHOe OmpeaeeHue
TEHOTHIA: MOJIHOT€HOMHOE CEKBEHHUPOBAHUE, TEHOTUIHMPOBAHKUE, B TOM YHUCIE C
nmomomnpto III[P-ananu3a. HacmemcrBeHHple 3a00jieBaHUS 4YelOBEKa: T'CHHBIC
OoJie3HM, OOJIE3HU C HACJIEICTBEHHOW MPEAPACIIOI0KEHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTHYECKHE U TCHCPATHBHBIC MYTallUU. HpI/IHI_II/IHI:I 3A0pPOBOIO




o0pa3a JKW3HHM, JAMAarHOCTHKH, MPOQUIAKTUKA M JICUEHUS TE€HETHMYECKHX
Oone3Hell. MeIMKO-reHeTHYeCKoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUITUHCKON

TCHCTUKU B ITPECAOTBPALICHUN U JICUCHUN I'CHCTHYCCKUX 3a00JIeBaHUI YeI0OBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak HayKa M MpoOIECC. 3apOKJIEHUE CENEKIMH MU JIOMECTUKAIlUS.
VYuenne H.M. BaBumoBa o0 1ieHTpax MPOUCXOXKICHHS M MHOT000pa3us
KyJbTYPHBIX pacTeHHi. L{eHTpbl MponcXokAeHHUs TOMAIIHUX >KUBOTHBIX. CopT,

nopoJja, TaMm

7.2

CoBpeMeHHBIE METOIbI CEJCKIIMU. MacCOBBIM M WHAMBUIYAJIbHBIA OTOOPHI B
CENIEKIIMM PAcTeHHl W KUBOTHBIX. OIlEHKa 3KcTepbepa. BiIM3KopoacTBEHHOE
cKkpeuBaHue — HHOpuAuHr. Yuctas nuHus. CKpelMBaHUWE YUCTHIX JIMHHM.
I'ereposuc, niau rubpuanas cuna. HeponcTBeHHOE CKpelMBaHUe — ayTOPUIMHT.
OtrnanéaHas ruOpuamsanuss u e ycmnexu. VICKyCCTBEHHBIH MyTareHes |
MOJly4YeHUE TOJUIUIONAOB. JIOCTH)KEHHUSI CENIeKIMH PACTeHUM, >KUBOTHBIX U

MUKpPOOPTraHU3MOB

7.3

buotexHosoruss kKak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. Tarbl
co3manus pexomOmHaHTHOM JIHK wm Tpancrennwsix opranusmon. Kierounas
uHxeHepus.  Kierounele  KyJbTypbl. MUKpPOKJIOHAJIbHOE  Pa3MHOKEHUE
paCTeHI/II\/'I. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEJILCKOXO3SIMCTBCHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W dThdyeckue mnpodnembl. MO — reHernuecku

MO (PUIIMPOBAHHBIE OPTAHU3MBbI

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

DBOJIONMOHHAS ONOJIOTHS

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuaeTenbCcTBa  SBONIONMHU.  [lalcOHTONOTHMYECKUE:  TOCIIEOBATEIBHOCTD
IIOABJICHHUA BHUI0OB B MAJIEOHTOJIOTHUECKOM JICTOIIHMCH, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoacTBo W paznmuuue (ayH u (pirop MaTepukoB u
OCTPOBOB. DMOPHOIIOTHYECKUE: CXOJICTBA U PA3IUYUS SMOPUOHOB PAa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTHYHEIC,
pYIUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHM3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex

OpraHu3MOB




1.2

OpomouronHass Tteopus Y. JlapuHa. [Ipenmochliku  BO3HUKHOBEHHS
napBuHU3Ma. JIBWXKyIIHe CHUJIBI 3BOJIOUMU BHUIOB 1O [lapBuHy (M30BITOUHOE
Pa3MHOXXEHHE MPU OTPAHUYEHHOCTU PECYPCOB, HEOoNpeAeNEéHHAs U3MEHYHBOCTb,

0opnba 3a cylIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Tteopuss 3Bomounn (CTD) M OCHOBHBIE €€ TOJOXKEHUS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJIOINH

1.4

JBmwxymue cuibl ((pakTopbl) 5BONIOLMK BHAOB B Mpupoae. MyTalMOHHBIH
nporecc U KOMOMHATHBHAs HM3MEHYMBOCTh. IlomynsiuoHHBIE BONHBI U Japeid
reHoB. M3omsauust u murpanus. EcrecTBeHHbIM 0TOOp — HanpapisIOmuUi (akTop
3BOTIOLMU. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrocobIeHHOCTh  OPraHM3MOB Kak pe3yibTaT 3Bomouud. [Ipumeps
MPUCTIOCOOJICHUH y OpraHn3MoB. ApoMopdh 036l M HAHOATANI TAIUH.

Bun u Bunoo6pazoBanne. Kpurepun Buga. OcHoBHBIE (hOpPMBI BUI000pa30BaHUS:

reorpauuecKoe, IKOJIOTHIECKOe

1.5

MakposBomtoriusi.  Dopmbl  dBosoLMH:  (uieTHUeckas,  JUBEpreHTHas,

KOHBEpreHTHas, napamienbHas. HeoOpaTumocTs 3BoIOLNN

Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIe

2.1

I[OHay‘-IHBIe MNpCACTaBJIICHUA O 3apOXJACHUU JKHU3HHU. Haquble THUIIOTE3bI
BO3HUKHOBEHHUS >XM3HM Ha 3emye: abuoreHe3 M MaHCHEpMHs. XUMUYecKas
OBOJIFOIIUA. 3KCHepI/IM€HTa.HBHO€ MOATBCPIKACHUC XUMHYECKOM 3BOJIIOIINH.
Havanpabie »Taner Omosorumveckoit spomtonuu. ['mmnoresa PHK-mmpa. Tlepsoie

KJIICTKHU U UX 3BOJJIFOI M. cDOpMI/IpOBa.HI/IG OCHOBHBIX T'PYIIII )KUBBIX OPraHU3MOB

2.2

PasButne xusHu Ha 3emsie mo 3pam u nepuojam. Karapxei. Apxelickas u
nporepo3oiickas dpel. [lameosolickass 3pa W €€ TEpHOIbl: KEMOPUIMCKUH,
OPIOBUKCKHM, CHIyPUHUCKUH, JEBOHCKUM, KaMEHHOYTOJbHBIA, MEPMCKHUMU.
Me3zo3olickas 3pa u €€ nepruoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3olickas 2pa UM €€ 1NepuoAbl:  NAJIECOTECHOBBIM,  HEOTE€HOBBIH,
AQHTPOIIOI€HOBBIM. XapaKTEpPUCTUKA KJIMMara W TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATaITbI SBOJIIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMOp(O3bI Y
pacTeHnid W XKUBOTHBIX. [losiBmeHme, pacuBeT W BBIMHUpAHUE TPYII JKUBBIX

OpraHU3MOB
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CucremMa OpraHm4eckoro Mupa Kak OTpakeHHe »dBomonuu. (OCHOBHbBIE

CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

24

OBOJIIOLMS YeJOBEKa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTuEe MpeacTaBlIeHUN O

MPOUCXOKACHUN YCIIOBCKA. MGTO,Z[bI HU3YUYCHUA aHTPOIIOICHC3Aa. CXO,Z[CTBa u




pa3Muus YelioBeKa U KUBOTHBIX. CHCTEMaTHIECKOE MOJIOKEHHE YeTIOBEKA.
JBmwxymue cuisl (GakTopsl) aHTpornorenesa. HacnencrtBeHHass H3MEHYMBOCTD U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 JKU3HU, W3TOTOBJIICHHE OPYIAHM

TPY/Zla, MBILJICHUE, PEYb

2.5

OcHOBHBIE CTaJuu W BCTBU JOBOJIOIMU YCJIIOBCKA: aBCTPAJIOIIUTCKH, YemnoBek
yMenbid, YemoBek mnpsaMoxoasuuid, YenoBek HeaHAEPTAIbCKHHM, YemoBek
pa3yMmHbIii. Haxoqkum MCKOMaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHHMsS, O0JIACTh

pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY M

2.6

Yenoseuyeckne packl. OCHOBHBIE OOJBIINE PAChl: €BPONEOHIHAs (eBpa3uiickas),
HETrpO-aBCTPAIONTHAS (?xBaTOpHabHAN), MOHTOJIOMTHAS (a3uarcko-
amMepuKaHcKasi). UepTsl MPHUCIIOCOOICHHOCTH MPEICTABUTENCH YEIOBEUECKUX Pac

K yCIIOBUSIM cylecTBoBaHus. EquHcTBO yenoBedeckux pac. Kputnka pacuzma

OpranusMsl 1 OKpy’Karolias cpeaa

3.1

DKOJIOTHS Kak HayKa. 321,[[8.‘-11/1 U pas3aciibl 9KOJIOTUH. MGTO,Z[bI 3KOJIOTHYECKUX
MCCIIEIOBaHMI. DKOJOTHUYECKOEe MUPOBO33peHHe. Cpenbl 0OMTaHHUS OpraHU3MOB:

BOJHAasA, HA3CMHO-BO3AylIIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Oxonorudeckue  (aktopel.  Knaccuduxamus — SKOJOTHYECKHX  (PaKTOPOB:
abuoTnyeckre, OWOTHYECKHE M aHTPONOTreHHbIC. JleiicTBHE SKOIOTHYECKHX

(hakTOpOB HA OPraHU3MBI

3.3

Abnotndeckue (axKTOpHL: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[Ipucniocobnennss OpraHu3MoB K  JeHCTBHIO  aOMOTHYECKHX  (DaKTOPOB.

buonornyeckue puTMbl

3.4

Buotnueckue ¢axtopsl. Buabl OMOTHYECKMX B3aMMOJACHCTBHI: KOHKYpPEHIIUS,
XMIIHUYECTBO, Mapa3suTU3M, MyTyaliu3M, KOMMEHCAJIU3M (HaxJeOHWYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEUTpamu3M. 3HA4YCHHE  OUOTHUYECKUX

B3aUMOJICCTBUH TSI CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKUE XapaKTCPUCTUKU MOIyJIsIIHUH. OcHOBHBIC IIOKa3aTCIn
MNomyJisiquu: 4YUCJICHHOCTBH, ILIOTHOCTBH, POXIAEMOCTb, CMEPTHOCTH, IIPHPOCT,

MUrpanus. I[I/IHaMI/IKa YUCJICHHOCTH NOITYJISIIUU U e peryisanusa

COOGH.IGCTBa 1 OKOJOTHYCCKUEC CUCTCMBI

4.1

CoobmiecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OuHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-momuHantel. CBs3u B

OnolEeHo3€e

4.2

Dkonorudyeckue cucreMbl (d9kocuctembl). [loHsiTue 00 2JKOcHCTEME U




OouoreonieHo3e. DYHKIMOHAIBHBIE KOMIIOHCHTBI 3KOCHUCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpodudeckue (TuIIEBBIE) YPOBHU OKOCHCTeMBbl. [luieBble IemM ¥ CETH.
OcHOBHBIE TIOKA3aTeNHM SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
NUPaMUIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM:

YCTOHYMBOCTD, CAaMOPETYJIsIMsL, pazButue. CyKueccus

4.3

[Ipupoansie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJIUCTBEHHOT O JIeCa.

AHTpPONIOTE€HHBIE KOCHCTEMBI. ATpO3KOCHCTEMBI. YpO0o3KOCHCTEMBI.
Bbuonorndeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
Buopaznoobpazue kak (¢akrop ycroiuumBoctd dKocucteM. CoxpaHeHHE

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuimbi, coctaB U CTPyKTypa
ouochepsl. JKuoe BemiectBO U ero ¢yHkmuu. OcoOeHHOCTH Ouochepsl Kak
rio0anbHOM 3KocucTeMbl. J[MHamMuuyeckoe paBHOBecMe U oOpaTHasi CBS3b B
ouocdepe. KpyroBopoTbl BemecTB M OHOTCOXUMHUYECKUE ITUKIIBI AJIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTtBo B Omocdepe 3emun. AHTPONOTCHHBIE WM3MEHEHUs B Ouocdepe.
I'mobGanpHBIC YKOIOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHANILHOTO  YIPABJICHUS MNPUPOJAHBIMU pecypcaMd U UX

UcnoJib30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPOIbI
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