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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro IMpeaMmeTa
«buonorusn»  cocTaBwiIM: KoOHUentyaidbHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, COoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oO1mrero oopazoBanusi B Poccuiickoit denepaiinm, a Tak:ke MoJI0XKEHU 0 crienuduke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMM JKMBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no 61oI0rUM JAET NpeACTaBIEHUE O LENsIX, 00 001el cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MarepHaia ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOIO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM U TPEIMETHBIM pe3yibTaTaM OOydYeHHs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTEIbHON
NEeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIIMXCS 10 OCBOCHHMIO COJACpIKAHUS
OMOJOTMYECKOr0 00pa30BaHMS.

B nporpamme no Ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
IOPUHLMI TPEEMCTBEHHOCTH B HU3y4YE€HHUU Ouonoruu, Onarojaps uemMy B HeW
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JTMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze XKU3HM U OEpeKHbIM OTHOIIEHHWEM K OKpYXaloIllell MPUPOIHON cpele.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YIENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MOBCEIHEBHOM JKU3HU ISl PEIICHUS MIPUKIIAIHBIX 3a7a4, B
TOM 4HKcie: NPOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
IIOBEJCHUS B OKPYKAIOWIEH NMPUPOJHON Cpelie, aHaIu3a BIMSHUS XO35SWCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHHUMaHMS K MPUKIAIHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIEUeHHUS YCIIOBUH JUISI pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33]a4 HIKOJIBHOTO OMOJIOTHYECKOro 00pa30BaHUs, KOTOpas
npeanonaraet GOpMUPOBAHUE Yy OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
MecTo. OHa oOecreunBaeT (OpMHUpPOBAaHUE y OOyYarOIMXCs IMPENCTABICHUM O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYWTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasa
YKU3HM, DKOJIOTMYECKOT0 MBILUICHUS, IEHHOCTHOTO OTHOILICHHUS K KUBOM MPUPOJIE
1 YEJOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yyenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMHUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTHU, (PU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €TI0 COAEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

OT10op conepxanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO NOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HaYUMble JIs
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKPYKarollel MPUPOJAHON cpejlie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOopMUpPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alUU
OHOJOrMYECKOro 00pa30BaHMSI.

CTpykTypupoBaHHE cOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUS 3HAHUHA 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPUPOABI, O €€ YPOBHEBON OpraHU3alUK U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICTICHBI CIICAYIOIINE COAEpKATEIbHbIE JIMHUU: «bHOorus kKak Hayka. Meroasl
HayyHOro mno3HaHus», «KieTka xak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CuctemMa M MHOroo0Opasue OpraHHUYecKOro MHUpPay,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.



Llenp u3yuenusi ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHUM
WCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX JIEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIMINX 3a/1a4:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUNH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAayYHOI'O MO3HAHMS, CTPOEHUH, MHOT000Opa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIIMXCS OTKPBITHSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVISIIOB, WACH M TOIXOI0B K W3YYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3aLUY;

CTAaHOBJICHHE Yy oOOydJarommxcs oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TPHUPOJIB HA OCHOBAaHWH 3HAHUY M OTIBITA, TIOTYUYCHHBIX TTPH U3yUEHUN
Oonooruu;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS DTUIECKUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBILMIECHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIEICTBUIA CBOEH AESITEIILHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero oOpaszoBaHusi «buonorusi», u3ydyaemas Ha
0a30BOM YpOBHE, SIBISETCS O0S3aTENBHBIM YYEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlst m3ydenusi 6uoaoruu Ha 6a30BOM YPOBHE CPETHETO 00Iero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HeneMO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ononoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIBI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. {apBun, I'. Mennens, H. K. Konbros, Ix. Yorcon n @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBOM TTPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKU ), OMOCEPHBIA.

JlemoHcTpanum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

Oo6opynoBanue: moaesb moJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. [loamepskanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTHI — OnosoTuYecKre KaTam3aTopel. CTpoeHue pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaxapuabl (TIH0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue QyHKIIUU YTIIEBOIOB.

Jlununer: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie xkucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHNH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOIEUCTBUS
ujiel 1 PaKkToOB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUEHUS KICTKH.

Kietka kak nenoctHas xuBasi cuctema. OO1ye Npu3Haku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapar, cuctema
CUHTE3a OenKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOoKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsA CTEHKA, IIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBIL.
[Ipoucxoxxaenne MUTOXOHJApUN W Tactua. Bunbl mnactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, ILEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacmpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKYJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CtpoeHue mMosiekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIbsD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHas pabGota Ne 2. «lM3ydyeHue cTpoeHHS KIETOK PACTCHUI,
KUBOTHBIX M OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUSA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPrUM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hpepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®dortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycinoBuil cpeibl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIECHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl dHEpreTuueckoro ooMeHa. ['nukomnms.
bpoxenne u ero Buipl. KucCIopogHOEe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPPHEKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Otanbl TpaHciasauuu. KomupoBanue ammuokuciaor. Ponbp pubGocom B
OonocuHTe3e Oemnka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus BUupycos (. WM.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxeduiura yenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbios, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy», «Merabonuzmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MUTOS.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpomeccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnonTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPraHNU3MOB, €r0 3HAYEHUE JJIS CEJIEKIINU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. IIpouecchl, MpOUCXOIAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHWE M PAa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK U crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WupuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pa3BuTue. THIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenmity, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meiiosy, «IIpsMoe 1 HenmpsiIMOe pa3BUTHEY», «I 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOWIETO», «SIHIIeKIeTKa MIIEKONUTaromero», «KapuokuHes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJIeNb-aNIUInKauus «Jleaenue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlabopaTopHas pabora Ne 4. «M3yueHue CTPOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh U1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. POk nutoiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHWHM Te€HETUKU. BKIag poccuiickux u 3apyOeiKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuiHOoe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaAHUS. 3aKOH PaCIICIVICHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpupaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CuernnieHHoe HacneaoBaHue npusHakoB. Pabota T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyleHune clernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE OMpeAesieHUE mojia. AyTOCOMBI U TMOJOBBIE
XpoMOcOMBI. ['omMorametrHele M reTeporaMeTHbie OpraHusmbl. HacnenoBaHue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KojMuecTBEHHbIE M Kauye€CTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTUA. MyTarmoHHas U3MEHUYNBOCTh. Kimaccudukanus MyTamnuii: TeHHBIC,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKIM, OIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHNE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBeHHnbie 3a0oieBaHUsl 4YeIOBEKa: T'EHHbIE OOJE3HU,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue M TreHepaTuBHbe MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabnuib! u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHKE U €TO IIMTOTeHETUYeCKasl
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTCHETUYECKAS! OCHOBA», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeIIMBaHusD», «Menosy, «B3auMoaencTBre amieabHbIX TEHOBY, «I eHeTnuecKne
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTH
HaCIIEJIOBaHUsI, CLUEIUICHHOTO C ToJiomM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uameHunBocTY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnmemoBanue
pesyc-dakTopay, «I'eHeTnka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTb.

O6opynoBanue: Mojaenu-anmInKamun «MOHOTHOPUIHOE CKpEIIUBaHUCY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOMY, MEKPOCKOII 1 MUKpoTipenapart «Jpo3oduinay (Hopma, MyTaruu GOpMbI
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlaGopaTtopHas pabora Ne 5. «3ydeHue pe3ynbTaTOB MOHOTHOPUIAHOTO W
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenrne MoauUKAIIMOHHON M3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[lpaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIHS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKAECHHUSI © MHOTO00pa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbli M1 HHAUBUAYAIbHBIA OTOOPHI B
CEJEKIIMU pPACTEHUNW U KUBOTHBIX. OIIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHN CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpPHUs. ITaIbl
cozganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKpPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruueckre W dTtudeckue  mpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabnuupl 1 cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akagemuka M. @. MBaHoBay,
«Ilomumnounus», «OO0beKTh OuoTexHosuorun», «Kierounsie KymbTypsl U
KJIOHUpOBaHHe», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlaGopaTopHblie U NpakTUHYecKue padoThbl:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, JabOpaToOpHIo
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOTHH.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHASA
Teopusi U €€ MecTo B OMonoruu. BiusHuEe 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoONUU. [laneoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJIICHUS BHUJOB B THaAJCOHTOJOTMYECKON JIETONUCH, IEPEXOAHBIE (POPMBIL.
buoreorpaguueckue: cxoncTso u pazanuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHYMBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus sBosionnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MuxkpoaBosonus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMU BUAOB B Mpupojae. MyTallmOHHBIN
npouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U JIped
reHoB. M30iumst 1 Murpanus.

EctecTBeHHbIl 0TOOp — HamnpaBisgiomuili Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Boouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYecKoe.

MakposBomorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IporucxoxieHnEe OT HeCleUUaTu3UpOBaHHBIX NpenkoB. [Iporpeccupyromas
crnenquanu3anus. AqanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. CeBepiios.



Tabmus! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUID,
«MHorooOpasue  mopos  KUBOTHbIX»,  «llomymsmuw»,  «MyTtaunoHHas

U3MEHUYHUBOCTBY, «Apomopdo3b», «Ununoamantanum», «OOmas aereHepanus,
«/IBmkymue cunbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuEe», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUEy», « IKOJIOTHIECKOE BUAOOOPAZOBAHUEY.

OO6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapathl «PazButue HacekoMoroy, «Pa3BuTue Jasarymkm,
MuKponpenapar «/[pozoduia» (Hopma, MmyTanuu GopMbI KPbUIBEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHuE BHUJOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4Hble TpEACTaBICHUS O 3apOXKICHHHM XW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOINH. HavanpHbIe STansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxen. Apxeuckas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUHUCKUH,
OPAOBHUKCKHH, CHITYPUMUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPONIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoieccoB. OCHOBHBIE JTaIlbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BoolHH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeTonbl HW3ydeHus aHTponoreHesa. (CxoncTtBa u
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacineacteenHas '3BMEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBI 00pa3 >KM3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU DBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxomsmuid, YenoBeKk HeaHAEPTaAIbCKUM, YenoBek
pa3ymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIUs.

YenoBeueckre packl. OCHOBHble  OOJbIIME  pachl:  €BPOIEOUHAS
(eBpa3umiickasi),  HErpo-aBCTpaJouAHas  (PKBaTOpuaibHAasl),  MOHIOJOMJHAs
(a3maTcko-amMepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacnsma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mwmuiep, I'. FOpu, 4.
JapBuH.

Tabmumer 1 cxemul: «Bo3uukHoBenue ComHedHOM cHUCTEMEBI», «Pa3Burtme
opraHu4eckoro Mupa», «PacturenpHas kineTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHas CHUCTEMa OPraHWYECKOIOo MUpPAy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YelIOBEKa U YeJOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBeyecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaenue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBbOHIIA), CIJIETIKH WJIU
U300pKEHHUSI KaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOumia, ckpebiia), TreoXpoHoJoruueckas Taonuma, Koyuiekiuusa «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKTHYeCKUE PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.



DKOJIOTHsl KaK Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHH. MeTOoIbl SKOIOTHYECKUX
UCCJIEI0OBAHNM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWOTHUYECKHME U AHTPOIOreHHbIE. JIEMCTBUE HKOIOTUYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosiornueckue puTMsl.

buoTtnueckue ¢aktopsl. Bumbl On0THYECKUX B3aUMOICHCTBUI: KOHKYPEHITHS,
XUIIHUYECTBO, cCUMMONO3 U ero (opmel. Ilapazutusm, koomepausi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[MmHaMuKa 4ACI€HHOCTH MOIYJISILUU U €€ PEryIsius.

JemoHncTpanum:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emuny, «Cpenbl 0OMTaHUS
opranusmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhenbkmny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PaCTEHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckne cuctembl (dkocucteMsbl). [loHaTne 00 »skocuctemMe W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: TMPOJYLEHTHI,
KOHCYMEHTBI, peAyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [IuieBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelid 3KOCUCTEMbI: OHOMacca, MPOAYKIUSA. OKOJIOTMYECKHUE MNHPaMMIIbL:



OPOAYKIIMH, YHCICHHOCTH, OuomMaccel. CBONCTBA 3KOCHUCTEM: YCTOWYHBOCTb,
camoperyJsinus, pazsutue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOro pazHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepsl Kak
rJ100aNbHOM 3KOCHCTEMBI. J{MHAMUYEeCKOoe paBHOBECHE U OOpaTHas CBA3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHbIE U3MEHEHUs B buocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIOJb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jecay, «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOTE€HHbBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIINE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTamistomas ouochepo,
«®DakTopel  nerpamaumd  nouB»,  «llapHukoBeii  3ddexT»,  «DakTopbl
pPaZMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojenb-anmukanus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIeCcTBaY, KoJuieKuun «buoiienos», «Bpenurenu BaxxHeHImx
CEJIbCKOXO3SIICTBEHHBIX KYIbTYP», TepOapuu U KOJUIEKLIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM SKOJIOTUYECKUM TpyIiaMm oJHoro Buaa, KpacHast kauura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJOB pAcTEHUN U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaTam
OCBOGHMsA  OOyyarolmMMHUCA TpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHHWE OOYYaIOIMMUCA POCCHUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIUN Pa3BUTHS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHWE HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, TPHHATHIMA B OOIIECTBE NpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPECHHEH TMO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOMICHUS K KYJIbTYpPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaan3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COILIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON Ipak1aHCKONU MEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO POJIMHY, CBOW S3BIK M KYJbTYpPY, IPOILIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOTHOMY HACJICAUIO U MaMATHUKAM MIPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWMOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTMHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOT'O MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMIHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOTyYHS:

MMOHMMAHME U pealin3alys 3I0pOBOro U 6€30MacHOro o0pasa *Ku3HH (310pOBOE
MUTaHue, COOJTIOICHIE TUTUEHUYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIETEHTHOIO OTHOIIEHUS! K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YIPOKAIOIINX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYECKON M COIMAIBLHOMN
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKYyIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaMm mpodeccnoHaTbHON AesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIE TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH 1IeTIeCO00pa3HOe OTHOICHHE K IPUPOJIE KaK NUCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
TUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TOCIEICTBHHA IS
OKPYKaIOIIEH CPEIbI;

OCO3HaHHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM W MyTel ux
pEIICHHS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHMSI
U yMEHUS TIPpU  PEHICHWH TpoOJIeM, CBS3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOCchephl);



AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOIHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArOMPHUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEHCTBUI U IPENOTBPAIIATh UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHYECKOMN NEATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE crnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NPEACTABICHNUS] 00 OKpYXaloleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOsIeM
COXpaHEHMs IIPUPOTHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHSA DPa3BUTHUS MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh pEeCcypcHble  MNpPOOJEMBI  Pa3BUTHS
4eJI0BEYECTBa, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJIOTMYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUHM B LEJIX
NOBBILICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YE€HUU OUOJIOTHH;

MMOHMMAHHUE CYHIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IOJy4YaeMble 3HAHUA JJIs aHaiu3a |
OOBSICHEHHMSI SIBICHUIN OKPYXKAIOIIET0 MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAayuyHbIX (DAKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust IpoOJieM B PeabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yuyeOHoOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHUu(PHUKY METOI0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC, PETYJISTUBHBIE),
obecneunBaomye GopMupoBaHrue GyHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETEHIIMM  O0YyYarolMxcs, CHOCOOHOCTh OOydaroluXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEVCTBUS B TO3HABATEIILHON U COLIMAIBHON MIPAKTUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOATENbHO  (QOpMYyJNIHpPOBAaTH W aKTyaJM3UpoOBaThb  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCU(pUKaIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAKTOB U SBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYKIAEHUs (MHIYKTUBHbIE, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUSI CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUWH B M3y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKkKe
IPOTUBOPEUHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3IMYHbIX HHMOPMAIIMOHHBIX
MUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsS MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LIEJI5IM, OLICHUBATh PUCKH TOCIIEACTBUM AESATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJI/IETh HaBBIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEHIEHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BUJBl JACITEIBHOCTH 110 IIOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalIMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISATh [IPUUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI U1l JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTEeparype, OHOJOTHYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(bopMyIMpPOBATh 3aMPOCHl U TMPUMEHSTH PA3TMYHBIE METOJbI MPU TOUCKE H
otOope Omosornueckor MHGOPMAITIH, HEOOXOAMMOM ISl BBITOJTHCHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  NpEICTaBICHUSA
ounosiornyeckoi nHGopManuu (CxeMbl, rpadyUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHYECKHE, (HU3UYECKUE W
MaTEeMaTUYeCKHE 3HaKW W CUMBOJBI, (OpMYJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaClO3HABaHWUS W 3alUTBl  WHOOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCATbHBIMA KOMMYHUKATUBHBIMH J1€/iCTBUAMMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JMCKYCCHUU O CYIIECTBY OOCYXJaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJCHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4l, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3ULUNA JPYTUX YYACTHUKOB
JIAAJIoTa WK TUCKYCCUU);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWS, [MOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aUMOJICUCTBHS, MOHUMATh
HaAMEPEHUSs IPYTUX JIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

MOHMMATh W KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIATh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IMOBEAEHUE B Pa3IUUHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHHBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOIITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIMHA B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JECHCTBUM M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYrMX TMIpU aHajdu3e pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIHMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue sl yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HMHTEPIPETALNU U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3MYHbIX y4E€OHBIX CHUTyallUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO rojlaM 00yUEHUsI.

[TpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAy4YHOI'O MHUPOBO33PEHMS, O BKJIAJE POCCUICKHX WU
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJEpKaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSATHUM:
KU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OOMEH BEILECTB U MPEBpallleHNEe SHEPTUN),
romMeoctas  (CaMOperyisiusi), ypOBHEBas OpraHu3alUs O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuid H. M. BaBunosa), onpenensts rpaHullbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOIAMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOIEHNE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus U IMPOBEACHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3YyJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI dHEPTUU B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYECKHX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOIHON cpefe, MOHUMaHWe HEOOXOIUMOCTH WCIOJB30BAHUS JOCTHKECHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEICKa3aHusl HACICIOBAHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHbIE M MPAKTUYECKUE PpadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYCCKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAILIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001m1ast 6mMoIornYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIe pe3yNbTaThl OCBOCHMS ydyeOHOro mpeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHUWA O MECTE W PO OMOJIOTHH B CHCTEME HAyIHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJIOTHYECKUX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJAIKA, TeHOMOHA, DBOJIONHMS, ABWXKYIIUE CUIBI ((PaKTOphl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
OPKOCHUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThl, 1€MW MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusl rJIaBHbBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKKM CTPOEHUS OMOJIOTHYECKHUX
OOBEKTOB: BUJOB, MOMYJSALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOpPOB Ha OpPraHU3MbI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEH MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS OMOJOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus Oe30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKaroIei
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJIb30BaHUS JOCTH)KEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIE M TpaKTUYECKHe paboThl, cOOI0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKM OLEHUWBATb M HWHTEPHPETHPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLICHUS,
000011ast OMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
WCITOJIH30BATh TOHATHIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomorexa 110
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnnorexa LIOK
P https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 K 6
HBHEACATCILHOCTD KICTRI https://m.edsoo.ru/7f41¢292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBHOE PA3BUTHE 5 | bu6mmoreka [JOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpemst 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLie
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 ) 3] 1
BOTHOMHOMHAT DHOJOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OK aroIas cpeaa 5 1 bubmorexa HOK
p pyzaiot pedl https://m.edsoo.ru/7f41cc74
b K
4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI 9 noamotexa O
https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbBIE
Ne ara ungpoBbIe
Tema ypoka KonrTpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0o.ru/863e632a
MeTo bl TT03HAHUS KUBOM
npupojsl. [Ipaktuueckas padora
bHp P P bubnunoreka LIOK
2 Ne 1 «Mcnonb3oBanue pa3iaMyuHbIX 1 0.5
https://m.edso00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonorunueckue cucTeMsl, | bu6nunorexa LIOK
MPOLIECCH] U UX U3YYCHUE https://m.edsoo.ru/863e6564
4 XuMHUYecKui cocTaB KieTku. Bona | bubnuoreka [{OK
Y1 MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6nunorexa LIOK
5 benku. CoctaB u cTpoeHne OCIIKOB 1
P https://m.edsoo.ru/863e6b72
®epMeHTHI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuorexa [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTM KaTajasbl)»
b K
7 VYranesonsl. JIunmuasl 1 nGmroTexa O

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




bu6nmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5c

9 Hcropus u meTonbl n3y4eHus bubnuoreka [JOK

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

10 KneTka kak nenoctHas xuBas

cucrtema
CrpoeHnue 3ykapuoTUYECKOn
kieTku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHUs KIETOK Bbu6mmoteka [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTUCAHUE»

12 OOMeH BeIeCTB WK META00IN3M Bubmiorexa OK
https://m.edsoo0.ru/863e766¢
bubnmorexa LIOK

13 Potocmires. XemocHnres https://m.eds00.ru/863¢7¢98

14 DHepreTuyeckuii o0OMeH bubmmorexa LIOK
https://m.edsoo.ru/863¢e7aae

JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
s JlabopaTtopHnast pabota Ne 3 0.5 bubmuoreka [IOK
«Habmronenne MIUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bubmmorexa [TOK

https://m.edsoo.ru/863e796e




18 Hexiierounsie popmMbI )KU3HU — bubnmnoreka HOK
BHUPYCBI https://m.edsoo.ru/863e7540
bu6nmmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa LIOK
20 Meii
1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII0I0TBOPEHHE.
)1 Jlaboparopuas pabota Ne 4 0.5 bubmmoreka [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
bu6mmoteka IIOK
23 HACJIEICTBEHHOCTH U
https://m.edso00.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHUIHOE bubmmorexa [TOK
P ’ puA https://m.edsoo.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKPEIUBaHUE.
25 élaI(OH iejaBHcmforlg bubmmorexa [TOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CuenuieHHOe Hacae10BaHNe
26 npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U JUTHOPUIHOTO

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




CKpEIIUBaHUS Y IPO30(HIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunorexa LIOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
M3MEHYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 0.5 bubmmoreka [JOK
MOAU(UKAITMOHHONW H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOTO psJia
Y BapHallMOHHOW KPUBON»

HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubmmoreka [JOK
«AHanmu3 MyTaluun y 1po30hus https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOIIpEnapaTax

30 ['eneTnka yeaoBeka 1 bubmorexa OK

https://m.edso00.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacnencTtBeHHOCTh U 1
M3MEHYMBOCTH OPraHU3MOB)

32 CenekIus Kak HayKa U Ipolecc 1 bubmorexa HOK

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

3 MeTobl U TOCTHKEHUS CeNIEKIINU | bu6mmoteka IIOK
pacTEHU U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHnonorus kak orpacib 1 bubmuorexa [IOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I1O 34 4

[TPOTPAMME




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ungposbie
Tema ypoka Konrpoabnubsie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
1 OBOJIIOLIMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LIOK
t A i https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeAcTaBIeHUN 1 Bbu6mmotreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBoronus 1 nbmmorexa IO
https://m.edsoo.ru/863e9cle
[Tomynsius kak eMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
bubnunoreka LIOK
4 Jlaboparopuas padota Ne 1 1 0.5
https://m.edsoo.ru/863e99¢c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKymiye cuibl (3JeMeHTapHbIe | bubmmnoreka HOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 nomorexa O
https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlabopaTtopHas 1 0.5 bubnuotexa [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBLHOTO XapaKTepa
g Hanpasnenus u mytu 1 bubmuoteka [JOK

MaKpO3BOJIOIHH

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




9 Heob6patumocTs 3BOIIONINH
WcTopus xu3Hu Ha 3emiie U
10 METObI €€ N3YUECHHUS
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [IOK
U TIepuojam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUU
PaCTUTENTBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«3yuyeHne UCKOITaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpPraHnuvyecKkoro Mupa https://m.edsoo.ru/863ea48e
s DBOJTIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOMIOreHe3) https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) bubnuoreka [{OK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLNU
YeJoBeKa
13 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnorexa [JOK
aJlarTanyy 4eJI0BEKa https://m.edsoo.ru/863eaea?
PesepBHelit ypok. O600IIEHHE 10
19 TeMme «BO3HMKHOBEHME U Pa3BUTHE
YKW3HU Ha 3eMIie»
20 DKoJ0rus Kak HayKa



Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmmoreka [IOK

21 baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbI.
JlabGopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa»
bubnuoreka [{OK

23 brotieciue gairopot https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 No 2 «Iloacuér mnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHMOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoreka [IOK
nupaMuibl. CBOHCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5Sfa
Cyxkueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobanpHas bu6muoreka [JOK

3KOCUCTEMA 3EMITHA

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




31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS | bubnmnoreka HOK
ouochepsr https://m.eds00.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O600611eHIE

34 TeMbl «Co00IIIeCTBa 1 1
9KOJIOTUYECKHE CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUI O MecTe M posid OMOJOIMH B CHUCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpAa U HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (DYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJIEpKaHWE OHOJIOTHYECKMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MIpEBpAIICHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpTraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOTYKIIHS),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMeHue — u3naratb  OMOJOTMYECKHE  TeopuM  (KJIETOYHasd,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 IeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KynbTypHbIX pactrenuid H.M.  Basunosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BiaJeTh METOJaMH HAyYHOTO TIO3HAHHMS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3als ¥ TMpoBeIeHHE OUOJOrMYECKOT0 JKCIEPHUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIEHHE  3aBUCUMOCTH  MEXIY
HCCIIeTYyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOpUd U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHUHU TOJYyYEHHBIX

PE3yIHTATOB)

YMmenune BBIACIIATE CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApUOT MW JYKApPHUOT, OAHOKJIICTOYHBIX W MHOI'OKJICTOYHBIX
OpTraHHU3MOB; 0COOEHHOCTHU IponeccoB oOMmeHa BCIICCTB H
MNpeBpalIiCHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,




OINIOAOTBOPCHUSA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue MNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Uil  OOBSICHEHUS
OMOIOTMYECKHUX TPOIIECCOB U SBJICHUM, /IS IPUHATHS MPAKTUISCKUX
pelieHuii B TOBCEAHEBHOM JKM3HM B IeMAX obecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPYXKAIOUIUX JIIOJEH,
COONIOZCHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYXKAIOLIEH
NPUPOJHON cpele; MOHUMAaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHKEHUI COBPEMEHHOH OHOJOrMM W OWOTEXHOJIOTUH IS

paiHuoOHAJIBHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmMmenue pelaTh 3JICEMEHTAPHBIC I'CHETUUCCKHUE 3aJa4d Ha MOHO- U
III/IFI/I6pI/IIlHOG CKpCIIUMBAaHUE, CUCIINICHHOC HACIICAOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCIMBaHHUA JJIA npeacKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opynoBaHueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOI0  COAEpXaHMs, BKIIOYAIOU[YI0 IICEBIOHAy4YHbIE
3HaHUSA W3 pazau4HbIX HcTouHUKOB (CMMU, HaywyHO-momyssipHbIE
MaTepuaibl); STUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEAOBAHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co31aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOILIICHMUS,

0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbl CPeTHEr0 001IIero 00pa3oBaHMs

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHpPAa U HAy4dHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTUH; (PYHKIHMOHAIBHON I'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a/la4




YMeHue packpbiBaTh COJAEpKAHHE OWOIIOTUYECKUX TEPMHUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(OH, SBOIFOIHS, TBUKYIITUE CHIIBI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAKTOpBI,  DKOCHUCTEMA,
NPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, ornochepa

YMenue uznaratb OM0JIOrHUecKue TEOpHH (IBOMIONMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOIMM), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojbimieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHuid u nytei spoonuu A.H. CeBepiioBa, yueHus
o Owuochepe B.M. Bepnaiackoro), omnpenensTh TPaHUIBI WX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMHU HAYyYHOTO TO3HAHMS B OHOJIOTHH
(HaOrOJICHWE W OMMCAHME JKMBBIX CHCTEM, IMPOIECCOB M SIBJICHUI;
OopraHu3aisi W TPOBEACHHE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  TUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 00BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HKCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUMl U
3aKOHOB; YMEHHE JeJaTh BBIBOJbI HAa OCHOBAaHUHM IOTYyYEHHBIX

pPE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOCHUS
OMOJOrMYeCcKUX OOBEKTOB: BMJIOB, TMOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOT€OIleHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TPOLIECCOB  HACJIEJICTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HAa OpraHU3MBI,
IIEpEeHOCa  BEIIECTB W NOTOKA JHEPIMM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOre0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TpUMEHSTh TONy4YeHHbIe 3HaHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pemieHnii B TOBCEAHEBHOM JKM3HH B IESIX OOCCIICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKaIoLIEH
MPUPOTHON cpefie; MOHWMAaHHE HEeOOXOIUMOCTH HCIIOIh30BAHUS
JOCTMDKCHUH ~ COBPEMEHHOW  OWONOTHMH IS paldOHAIBHOTO

MMpUPOAOII0JIB30BAHUA




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBI IIEpEeHOCca BEIIECTB U IHEPTUU B IKOCUCTEMAX (LM MUTAHUS)

YMeHHne BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh TpaBwia mpu padoTe ¢ y4eOHBIM M JIaOOPaTOPHBIM

obopyioBaHuEM

10

YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 T[CEBJOHAyUYHBIE
3HaHUS U3 pa3nu4HbIX UcTOUYHUKOB (CMMU, HaydHO-mOMyINsipHbIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

8(0X37000%010)
YMeHue co31aBaTh CcOOCTBEHHBIE MUCHbMEHHEIE U YCTHBIC COO6H.[CHI/I5I,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

buonorus xak Hayka

buonorust — Hayka o »xuBod mnpupozae. Pomb Ouonoruu B ¢dopMupoBaHuU
COBpPEMEHHOI Hay4yHOU KapTUHBI MUpa. CucTemMa OMOJIOTUYECKUX HAYK
MeTtopl MO3HAHUS KUBOW MPUPOABI (HAONIOIEHUE, HKCIIEPUMEHT, OIUCAHHE,
U3MEpeHHue, KiaccupuKalus, MOJEIMpPOBaHUE, CTaTHUCTHYecKas o0paboTka

JTAHHBIX )

JKuBBIe cCTEeMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OHOCUCTEMBI) Kak IpeaMeT u3ydeHus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

22

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISPHO-T€HETUUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, TOMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

3.1

3.2

3.3

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUH COCTaB KJIETKH. XHMHYCSCKHE JJIICMEHTHI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEIL. Boma wu MHHCPAJIBHBIC BCIIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHUCIOTHI — MOHOMEpHI OENIKOB.
HeszameHnmMble ¥ 3aMEHHMbIE AMUHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OEITKOBON MOJIEKYJIbI (TIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAsA CTPYKTypa). XHUMHYECKHe CBOiicTBa OenkoB. buonormueckue
(GyHKIIMHN OEIKOB.

®epMeHThl — Onostornyeckue katanuzaropbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otanuus

(bepMeHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

YrneBoabl: MOHOCAaXapu Ikl (TITFOK03a, pud03a U Ae30KCUprb03a), Aucaxapu/Ibl
(caxaposza, IlakTo3a) W MoOJHcaxapuibl (KpaxMmal, TIUKOTEH, IIeJIII0I03a).
buonornueckune QPyHKIUN yriIeBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepounabl, (pochomunuael. 'mapoduibHO-
ruipooOHbIe cBoicTBa. buonormdeckue Qynkuuu unuaoB. CpaBHEHHE

YrieBoao0s, OCJIKOB U JIMTIUIO0OB KaK HCTOYHUKOB DHCPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenme u ¢ynkmuun PHK. ATO:

CTpOeHHE U PYHKITUN

3.5

]_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KIECTOK

3.6

3.7

Knerka xak nenoctHast xuBas cucreMa. OO0miye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTEe3a OelKa

Tumsl KI€TOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckod kietku. Kierounas crenka Oakrepuil. CTpoeHue
YKaApUOTUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIbHOW, KUBOTHOM H

rpUOHOMN KIIETKH

3.8

3.9

3.10

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, WX
¢byukuuu. [lnazmatnueckas MmemOpana, e€ cBoiicTBa 1 ¢pyHkuuu. Lluromnasma u
e opranouapl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (BIIC), ammapar [onmbmxu, Jm3ocombl. [lonyaBTOHOMHBIE OpPraHOUIBI
KJIETKW: MUTOXOHAPUH, TuiacTuabl. [IpoucxoxaeHne MUTOXOHAPUNA U IJIACTHI.
Bunsl mnactua. HemeMOpaHHBIE OpraHOHIbI KJIETKH: PpUOOCOMBI, KIETOUHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. chHKIII/II/I OpraHona0B KJICTKH. Bxirouennst

SAnpo — perynsTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 000504Ka,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMeH BelecTB, UM METa00IN3M. ACCUMMWISIINS (IUTACTUYECKUH OOMEH) U
JTUCCUMUJIIALINS (SHEPTETUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPECBPAIICHNUU SHEPTHUU B KIICTKC

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTesa. Peakiun porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A Ui XKU3HU Ha 3emiie.
BnusHue ycnoBuit cpenbl Ha (OTOCMHTE3 U CIOCOOBI TOBBIMIEHUS €rO
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIole OakTepuH. 3HAUEHUE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJICICHHUE U
aKKyMYyJMPOBaHUE DHEPTHMH B KIETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WIIH KIETOYHOE

nbixaHue. PPEeKTUBHOCTh YHEPreTUYECKOT0 0OMeHa




4.4

4.5

Peaknun  marpuuHoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus remernueckoil MHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnius — Matpudnbiid cuaTe3 PHK. Tpancnsuus — 6nocunTes

oenka. KogupoBanrne aMmuHOKUCIOT. Postk pubocoM B OnocuHTe3e Oerka

Hexnerounsie hopmbl ku3HU — BUpYChL. McTopust oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc ummynonepummra yenoseka (BUY) — Bo3Oynurens CITM/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN

5.1

Paszmuoxenue u HHIUBHUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

Kierounslii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza u MuTO3.
[Tpoueccel, mpoTekaronue B uutepdasze. Pernmkanus — peakus MaTpUIHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbIi W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Ctaguu mutos3a. [Ipormeccsl, mpoucxomsniue Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKUI CMBICI MUTO3a

5.2

5.3

@opMBl pa3MHOXKEHHsSI OPraHU3MOB: Oecrosioe U mojoBoe. Buasl Gecrmonoro
pPasMHOXKEHUS: JIeJIeHHEe HaJBOE, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTMBHOE pasMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €TO0 OTJIMYHUS OT OECIONOTO.
Meiios. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Meno3a.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a

54

l'ameTorenes — nmporecc 00pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [Tor0BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHUS SHIEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBLHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opranorenes. IloctamOpuonansHoe pasputue. Tumnb
NOCTAMOPHOHANIBHOTO Pa3BUTHA: MpsIMOE, HenpsiMoe (JIMUMHOYHOE). BriusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YpOIICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE

CCMCHH, CTalUN PA3BUTHA




HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTH OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer n 3anauu resetuku. Vicropus pa3BUTHS N'eHETUKHU. BKiaa poccuiicKux
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETonbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOIC€HETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHUE IOHATHSA. | eHeTYecKast CHMBOJINKA, UCIIOIb3yEeMas B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HacCJeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTO
nokosneHus. [IpaBuiio OMUHHpOBaHUS. 3aKOH pAacCILEILUICEHHUs] IPU3HAKOB.
I'unoresa uncroTel ramert. [1osiHOE M HENMOJIHOE TOMUHUPOBAHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCHUMOI'0 HACJICAOBAaHUS TPU3HAKOB.
LluToreHeTHYECKUe OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS. AHAIH3HPYIOIIEe
ckpemuBaHue. Vcronb30BaHME — AaHANU3HUPYIOUIETO  CKpPELIMBAaHMS s

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEIOBAaHWIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAsi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThl.

['enetuka mosia. XpoMOCOMHOE OmpefeNieHue Mmoja. AyTOCOMBl U TIOJOBBIE
xpoMocoMbl. ['oMoramMeTHble U reTeporaMeTHble opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHUCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BHJIbI N3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAs.
Ponep cpenpl B HEHAacneACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapuallmoHHBIM psa M BapualOHHAas
kpuBasd. Hopma peakuuu npusHaka. KonuuecTBEHHbIE U KayeCTBEHHbBIE

IpU3HAKU U UX HOopMa peakunu. ColicTBa MOIU(UKAIIMOHHONW N3MEHYMBOCTU

HacnencrBeHHas, WM TeHOTMNHYECKas, HM3MEHYMBOCTb. KoMmOMHAaTHBHas
M3MEHYMBOCTh. Meilo3 M ToJ0oBOM mpolecc — OCHOBAa KOMOWHATHUBHOU
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukanuss MyTanmid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTanuil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTHYECKUX DPSAJIOB B HACIIEACTBEHHOW HM3MEHUYMBOCTH

H.U. BaBusnoBa

I'enetuka uenmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHICCKUH, OM3HEIOBBIH, IIUTOIrEHETHYECKHM,
OMOXMMHYECKHA, MOJEKYyIspHO-TeHeTndeckuil. COBpEeMEHHOE Ompe/esieHNe
TE€HOTHIA: TOJTHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
noMorieto [II[P-ananm3a. HacrencrBenHnple 3a0o0JieBaHUs YelOBEKa: TCHHBIC

00se3Hu, O0JIE3HH C HACJIEICTBEHHON MPeIpacioIoKEeHHOCThI0, XPOMOCOMHbBIE




7.1

7.2

7.3

11 KUIACC

6one3nn. CoMaTHUECKUEe W TeHEpaTHBHbIC MyTalMH. [IpUHIMIIBI 30pOBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
0oe3HeH. Menuko-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUN U JICYCHUHU TIE€HETHYECKUX

3a00JI€BaHU YeI0BeKa
Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.U. BapwimoBa o0 meHTpax MPOUCXOXKICHHUS W MHOT000pasus
KYJIBTYPHBIX pacTeHui. L{eHTpbI MpoucX 0K aeHHs JOMAITHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHBIE METOJIbI CENICKIIMU. MacCoBbIi M MHAMBUIYAJbHBIH OTOOpPHI B
CEJIeKLIUU pAacCTEHUU U KUBOTHBIX. OlLIEHKa 3KcTepbepa. BIn3kopoacTBEHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBaHUE YUCTHIX JTHHHMA.
['erepo3suc, unu rudpuanas cuia. HepoacrBeHHOE cKpelBaHUe — ayTOPUIUHT .
Otpanénnas rubpuguzanus u e€ ycnexu. MCKyccTBEHHBII MyTareHes u
MOJTyYeHUE MOJIUIUIONIOB. JIOCTHXKEHUS CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTraHU3MOB

buoTtexHonoruss kak oTpacib HpPoU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomOunantHo JIHK wu Tpancrennsix opranusmon. Kierounas
unxeHepus. Kiierounele  KynbTypbl. MUKpPOKJIOHANIBHOE Pa3MHOKEHHE
pactennii. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MoOB. DKoOJIOTHUYeCKuEe M 3Tudeckue npodiemsl. MO — reHernuecku

MOAU(UIIPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DOBOJIIOLIMOHHAS OUOJIOTHUS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CuzerenbctBa  3Bomtouuu. [lageoHTomorm4yeckue:  MOCIEAOBATEIBHOCTh
MOSIBJICHUSI BUJOB B MAaJICOHTOJIOIMUYECKON JIETONMUCH, MEepeXOo/Hble (OPMBI.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH U (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJOTMYECKHE: CXOJACTBA U pa3iMuus SMOPHUOHOB pa3HbIX
BUJOB  TNO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,

AaHaJIOTUYHBIC, PYAUMCEHTApPHBIC OpTaHkl, aTaBHU3MBbI. MO.]'IGKy.]'ISIpHO-




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MCXaHU3MOB HACICACTBCHHOCTH MW OCHOBHBLIX

MeTaboIMUYeCKUX MyTell y BceX OpraHu3MoB

OpomounonHass teopusa Y. Japeuna. Ilpennocbuiku  BO3HUKHOBEHHUS
JapBUHHU3MA. J[BIDKYIIME CWIIBI DBOJONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYPCOB, HEOIpeAeIEHHAS H3MEHUNBOCTb,

00pn0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopus sBomouun (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOUH

JBwxyuye cuibl (GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTanMoHHbII
nporecc 1 KOMOMHATHUBHAS U3MEHYUBOCTh. [loMmyssIiioHHbIE BOJIHBI U apeiQ
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TO0p — Hanpapistomuil pakTop
sBoItOIU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yibTarT 3Boitonuu. [Ipumepst
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAANTALINH.

Bun wu  BugooOpasoBanme. Kpurepun Buma. OcHOBHbBIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOTrHIecKoe

1.5

MaKpOSBOHIOI_II/ISI. CDOprI OBOJIFOIIUHN: @HHGTH‘ICCK&H, JAUBCPIrCHTHAA,

KOHBEpIreHTHasi, napasienbHas. HeoOpaTtuMocTs 3BONIONMU

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHble MpENCTABICHUS O 3apOKICHHM KW3HU. HayuyHble rumoressl
BO3HUKHOBEHHUS XHM3HM Ha 3emyie: aOuoreHe3 W MHaHCIEPMHUSA. XUMHUYECKas
ABOJIIOLMSL. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoil spomonuu. I'unoreza PHK-mupa. Ilepsbie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XKUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emusie mo 3pam u nepuojaM. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepuoAbl: KeMOpHICKHIA,
OPJIOBUKCKHW, CWJIYPUHUCKUW, JI€BOHCKUH, KAaMEHHOYTOJbHBIN, MEPMCKHUM.
Me3so30iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: TNaJCOTCHOBBIN, HEOTC€HOBBIN,
AQHTPOIIOICHOBBIA. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMop( O3kl
y pacTeHMi M >KMBOTHBIX. [losiBneHME, pacBeT W BbIMUpPAHHUE I'PYII JKUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYecKOro MHpa Kak oOTpakeHue -HBoiouud. (OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB
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2.5

DBouoLus YenoBeka. AHTPONOJIOTHs Kak Hayka. Pa3BuTHe mpeacTaBieHui o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl M3ydeHus aHtpomnoreHesa. Cxoncrsa u
pa3nuyus YyeroBeKa U )KUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTI0BEKa.

JIBrxymue cuibl (pakTopsl) aHTpornorenesa. HaciencrBeHHas N3MEHUYUBOCTD U
ecTeCcTBeHHbII 0TOO0p. OOmiecTBeHHBIN 00pa3 XKHU3HH, M3TOTOBJICHUE OpPYIUil

TpyJa, MBIIIIJICHUE, PeUb

OCHOBHBIE CTaZMU U BETBH JBOJIOLMHM 4YEJIOBEKAa: aBCTPAJIONUTEKH, YermoBek
ymenslid, YenoBek mNpsAMOXonsmui, YenoBeK HeaHIAEPTAIbCKuM, Yenosek
pa3yMHblid. Haxoku nckomaeMbIx OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUS

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICONIHAS (eBpa3uiicKasi),
Herpo-aBcTpajiouHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs  (A3MaTCKO-
amMepHuKaHckas). YepTsl MpUCTIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKHX
pac K ycIoBHMsM cyuiecTBoBaHus. EauHcTBO wenoBeueckux pac. Kpuruka

pacusma

Opranu3Mbl 1 OKpyXarouias cpeaa

3.1

3.2

33

34

OKoJjorus Kak Hayka. 3aJladyd U pa3Jelibl SKOJIOTMH. MeToabl 3KOJIOIMYEeCKUX
uccienoBaHui.  Dkoslornyeckoe — MupoBo33peHue.  Cpenpl  oOMTaHMS

OpraHu3MoOB: BOJHA, HA3CMHO-BO3AyIIIHA, [TOUBCHHAs, BHYTPUOPIraHU3MCHHAA

Okonornyeckne (axropel. Kiaccudukanms skonoruyeckux — (pakTopos:
abuoTuveckre, OMOTHYECKHE M AaHTPOIOIEeHHbIE. JIeHCTBHE 3KOJOrMYecKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTopel: CBET, TeMIEepaTypa, BIAXKHOCTb. DOTONEpHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JEUCTBUIO a0MOTHYECKUX (PAKTOPOB.

buonorunueckue PUTMBI

buotnueckue gaxtopsl. Buabl 6MOTHUECKHX B3aUMOEHCTBUIN: KOHKYpPEHIIHUS,
XHUIIHUYECTBO, MMapa3uTHU3M, MYTYyaliu3M, KOMMEHCAIU3M (HaxXjJeOHUYECTBO,
KBApTUPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HayeHHe OHOTHYECKHX

BBaHMOHeﬁCTBHﬁ JJId CYIIECTBOBAaHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[€CTBaX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOITYyJIAINHN. OcCHOBHBIE IIOKa3aTeCIn
NomyJjdanuu: 4YuCJICHHOCTb, INIOTHOCTBb, POKIAAEMOCTb, CMCPTHOCTb, MMPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ Perymsanus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBOo Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
HPOCTPAHCTBEHHAs, Tpoduyeckas (nuiieBas). Bunmbl-momuHanTel. CBs3U B

OuoIeHO3€E

4.2

DKoornyeckue cuctembl (9Kocucrembl). [loHsiTHe 00 9KOcHUcTeMEe U
ouoreoneHo3e. DyHKIHOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBL: IPOJYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BeLIECTB U IOTOK SHEPruud B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBble nenu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKoJIorn4yeckre MUpaMu/bl: MPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBoHCTBa

9KOCHCTEM: YCTOMYUBOCTb, CAaMOpEryIsiuusl, pazputue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akrop ycroWumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

Yuenne B.M. Bepnanckoro o Ouocdepe. ['paHuIpl, coctaB u CTPYKTypa
ounocdepsl. XKusoe BemecTBo u ero pyakuun. OcobeHHocTH OMOchepsl Kak
ro0anpHOM 3KocHcTeMbl. J[MHaMHuUecKoe paBHOBecHE U OOpaTHasi CBS3b B
ouocdepe. KpyroBoporsl BemiecTB U OMOr€OXMMHUYECKHE ITUKIIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMOC(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTEHHBIE U3MEHEHUS B Ouocdepe.
I'mobanbHBIE HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa pallMOHAJIBHOTO YIOPAaBIEHUS TNPUPOAHBIMU pecypcamMH U HX

HUCIIOJIB30BaHMUC. I[OCTI/I)I(GHI/ISI OMOJIOTUHU U OXpaHa IpHUpOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorwus, 10 xkmace/ benses JI.K., e I'.M., Ky3uenosa JI.H. u apyrue;
nox penakiuei bensesa JI.K., JIpimmuna .M., AkiimonepHoe 00IIeCTBO
«3narensctBO «lIpocBenienre»

* buonorus, 11 xnacc/ benses JI.K., bopoaun [1.M., deimmui I'.M. u npyrue;
nop penakuuei bensera J[.K., Ipimiuna .M., AkuimonepHoe 00111ecTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
[MN®POBBIE ObPA30OBATEJIbHBIE PECYPCbI

N PECYPCBI CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www .sbio.info

http://www.darwin.museum.rujiaHHbI€
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