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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY IS
omnpeneseHus MoaXoq0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOTro TMpeaMera
«buosorusi»  coctaBuiIM: KoHUentyaiabHele mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COAEp)KaHUSA, pE3yJIbTaTOB OOyuYeHUs U
TpeOOBAHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX LENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
ob1iero oopazoBanus B Poccuiickoit deneparinu, a Takxke MOJ0KEHUS O crieruduke
Oouonoruu, €€ 3HAUCHUH B TO3HAHUM IKUBOW MPUPOABI U OOECHeUYeHUHU
CYLIECTBOBAHMs 4YeJIOBEUeCKOro oodiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosioruu 1aét NpeacTaBieHue O LeNx, 00 oOlIel cTpareruu
00y4eHus, BOCHUTAHUSI M Pa3BUTHs 00yUaIOIIUXCsl CPECTBAMHU yUEOHOTO peAMETa
«buonorusy, onpenenser o0s3aTeNIbHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpezieieHue Mo pas3fesiaM U TeMaM, PEKOMEHAYEMYIO MOCJIEJ0BATeIbHOCTD
U3y4YeHUsl y4eOHOro MaTepualia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSA3€H, JIOTUKM O0Opa30BaTENbHOrO TMpoliecca, BO3PACTHBIX OCOOEHHOCTEU
00yJaronmxcsi.

B nporpamme no Onosiornu Tak:ke y4uThIBaIOTCS TPEOOBAHUS K MNIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEIMETHBIM pe3yjbTaTaM OOydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NeATEIbHOCTH/YUEOHBIX JEeUCTBUM OOy4YaromMXCSd IO OCBOCHMIO COJAEpIKaAHUSA
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMM OHMOJIOTHM, OJjarojapsi 4yeMy B HeW
IPOCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXAIolleld MPUPOTHON cpene.
[ToaTomMy Hapsiay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWHA O
CTPOEHHUU >KUBBIX CUCTEM PA3HOrO PaHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX TPOILECCOB B MporpamMme Mo OHOJIOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33124, B
TOM dYHcJe: TMPOPUIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKA, MEIUKO-
Te€HETUYECKOT0 KOHCYITBTUPOBAHMSI, 000CHOBAHUS SKOJIOTHUECKH I€1eCO00Pa3HOr0o
TOBEJICHUSA B OKPY’KAIOWIEHW MTPUPOJTHON CpeAe, aHAIIN3a BIIMSHUSA XO3IMCTBEHHOM
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcuneHne BHHMMaHUS K TPUKIAAHONM HANpPaBIEHHOCTH Y4eOHOro mpeaMeTra
«buonorus MpoAUKTOBaHO HEOOXOTUMOCTHIO 00ECTIEYeHHS YCIOBHIA IJISl PEIICHUS



OJTHOM M3 aKTyaJbHBIX 3a/1ad IIKOJBHOTO OMOJIOTHUYECKOTO 00pa30BaHUs, KOTOpas
npeamnosaraet (GopMUpPOBaHHE Yy OO0YYAIOUIMXCA CIMOCOOHOCTH alalTUPOBATHCS K
W3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpelHero oOIIero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecrnieunBaeT (GOpPMHPOBAHME Yy OOYyYalOLIUXCS MPEACTABICHHUN O
HAyYHOW KapTUHE MHpA, pacimpseT U 0000maeT 3HaHUS O KUBOW TpHpone, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMM W HSBOJIONNU, CO3MaET
yCIOBUSI  JJIs: TO3HAaHUS  3aKOHOB  JKUBOW  MpUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obOpasa
YKU3HH, IKOJOTUYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIIECHUSI K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonwimoe 3naueHne OMOIOTHS UMEET TaKKe JJIS PEIICHUST BOCIIUTATEILHBIX U
pa3BUBAIOIIMX  3aJa4  CpeAHEro  oOmiero  o0pa3oBaHUs, COLMAIU3AIMIU
obyuaromuxcs. M3yuenue Ouonorun obecrnieurBaeT yciaoBUs sl GOpMHUPOBAHUS
WHTEJUICKTYallbHbIX, KOMMYHHKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET HHTETpAIlMU OMOJOTUYECKUX 3HAHUMA C
MPEICTABIICHUSIMU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpadgun. Ha3BaHHBIE TOJIOKEHHS O TMpPEAHA3HAUYEHUH YYEOHOTO TpeaMeTa
«buonorus» COCTaBUIM OCHOBY /I ONpENeNieHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHHs, TPEJICTABICHHOTO B MPOrpaMMe IO
Oouooruu.

Otb6op copepxanus ydeObHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYHIECTBIEH C TMO3UIMHI KyJIbTYpOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUU C
KOTOPbIM OOy4aroliuecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUYUMBbIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMNPENCTSIONMNE aJCKBATHOE IOBEICHUE
YeJioBeKa B OKPY)KAIOIIeH MPHUPOAHOM cpese, BOCTPEOOBAHHBIE B IMOBCEIHEBHOM
KU3HU U TpaKTUYecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUs, KOTOPBIE CIIy>KaT OCHOBOM /J11 (POpMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHE MuUpa U
IIEHHOCTHBIX  OPHCHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpKaHUA YYEeOHOro MaTepualia B IpOrpamMme IO
OMOJIOTUM OCYIIECTBJICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIIMYUTEBHBIX OCOOCHHOCTSX JKMBOU MPUPOBI, O €€ YPOBHEBOW OpraHW3aliu U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorusy»
BBIJICJICHBI CIIEIYIOUIUE COJep KaTeNbHble IMHUM: «buosorus kak Hayka. MeTossl
HAy4YHOTO TO3HaHUA», «KieTka kak Ouonormyeckas cuctemay, «OpraHus3m Kak
Ouonornyeckas cucrema», «CucreMa M MHOTrooOpas3ve OpraHMYeCcKOro MHPay,
«DBOJTIOIHS KUBOU TPUPOIB», « IKOCHCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTH.



[lenr m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHHEe  OOYyYarONIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(QYHKITMOHATHHOU
OpraHW3alMi >KUBBIX CHCTEM pA3HOTO paHra MW MpuUOOpeTeHHue YMEHU
UCIIOJIb30BaTh ATU 3HAHMS JJISI TPAMOTHBIX JCHCTBUN B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOJIBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenue 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalllUX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METO/IaX HAyYHOTO IMO3HAHWS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX JKHBBIX
CHUCTEM Pa3HOTO YPOBHS OpTaHU3AIMH, BBIJAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OWONIOTUY HAYYHBIX B3TJISOB, WJEH W TOAXOJOB K HM3YyUYCHHIO JKHBBIX CHCTEM
pPa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydyaromuxcsi oOmeld KylbTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIETO
MUpa KUBOW TMPUPOJIBl HA OCHOBAaHUY 3HAHUH ¥ OTIBITA, TIOTYUYCHHBIX MTPU U3yUEHUN
OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTA YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHBOU
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEl, COOTIOICHUS STUYECKHIX
HOPM IPU IPOBEICHUH OMOJIOTMYECKUX UCCIIEOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUU [IJIi TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJEACTBUN CBOEU JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAKOLIEN Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MEp NPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero o6pasoBanus «buonorus», mzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUEOHBIM TPEIMETOM, BXOISAIIUM B
cocTaB NpeaMeTHOM 00nacTu «EcTecTBeHHO-HAyUHbIE TPEIMEThI.

Jnst u3yueHus: 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Hepento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HaykKaMmu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponb Ouonoruu B hopMUpOBAHUN COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKUX HaYK.

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

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU TPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOB.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aLMs.

JKuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus: onoaorun. OTandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCHCTEM:
MOJIEKYJISIPDHBIM, KIJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIH, MOMYJIALIMOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HWY», «YPOBHU OpraHU3alluu
YKUBOW MPUPOABD).

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnii COCTAaB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIETKU. XUMHUYECKHE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

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

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NlepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmenThI — OHoIOrHUeckue Karaau3aTopsl. CTpoeHue GpepMeHTa: aKTUBHBIN
HeHTp, cyOcTpatHas cnenupuuHoctb. Kodepmentsl. Burtamunsl. Otrianuuns
(epMEHTOB OT HEOPTAHMYECKUX KATaIN3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), AucaxapHibl
(caxapoza, JlakT03a) M THoOJUcaxapuabl (Kpaxmaj, INIMKOT€H, LEJUI0I03a).
buonoruueckue GyHKINU YrII€eBOJOB.

Jlununel: Tpurauuepuasl, Qochonunuasl, crepounsl. [ uApopUIBHO-
rupodoOHble  cBolicTBA. buonornueckne @yHkumm Jsmnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HCTOYHUKOB SHEPTUU.

HykneunoBesie xkucnotrsl: JHK u PHK. Hykmeotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[{uTosnorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMOJECUCTBUSA
uaen u (akToB B HAYYHOM MTO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knetka xak nenoctHas xuBast cuctema. O01me npu3Haky KJIETOK: 3aMKHYTast
HapyxHass memOpaHa, moiekynsl JJHK kak renermdeckwii ammapar, cucrema
cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornuyeckas. (OcoOeHHOCTH
CTpOEHMS NpoKapuoTHueckol kieTku. Kiierounas creHka Oakrepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
dbynkiuu. [1nazmaTtnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opraouasl. OpHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
I30COMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenue MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHouAbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KIyTUKU. OyHKIIMY OPTaHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacnpeneneHne XUMMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabmuuel n cxemsl: «llepuoanueckas TabnMIa XUMUYECKHX 3SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObIY, «buocunres 6enka», «CTpoeHHe MOJIEKYJIbI OENIKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciotel. JJHK», «Ctpoenune monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KXUBOTHOU KIETKW»,
«CTpoeHHEe paCTUTENbHON KIEeTKH», «CTpoeHHe NPOKaApUOTHUYECKON KIETKY,
«CTpoeHue sipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHHUE Ji MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIECTOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabGora Ne 2. «M3ydeHue CTpoeHUsI KIETOK pPACTEHUI,
KUBOTHBIX W OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax U ux
ONHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIIIAaCTUYECKUIT OOMEH) U
JTUCCUMUJTISINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
meTtabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W HHEPrHMH B MOHMUMAHUU
MeTabonu3ma.

Turnbel oOMeHa BelecTB: aBTOTPoGHBIN U TeTepoTpodHbIi. Ponk ¢pepMeHTOB B
0oOMEHe BEIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emuie. Biausinue yciioBuii cpenibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €ro
IPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHU.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

OHepreTudeckuii oOMeH B KJeTke. PaciiernsieHue BeliecTB, BbIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KIJIETKE. DTalbl SHEPreTUYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh FIHEPTETUUECKOTO 0OMEHA.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanust renetnueckod uHopmanmMu B KiIETKe. ['@HETHYECKHM KOA U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KM3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — BozOyautens CIIM/la.



OOpatHast ~ TpaHCKpuWIIIUsS, peBepraza u  uHTerpaza. lIpodumakrrka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMI.

JdemoHncTpanun:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xjoportact», «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Kom,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KISTKW», MOJENb CTpyKTypbl JTHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlumouaHeI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemast ruGesb KJISTKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHUE JISI CEIEKIIUU.

[TooBoOE pa3MHOKEHHE, €TO OTIUIHS OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameTorenes — mporecc 0Opa3oBaHUsS TMOJOBBIX KJIETOK Yy JYKUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKHA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK U crepMaro3ouaoB. OIuiooTBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuoHanbHOEe pazButhe. TuIIbI
NOCTAIMOPUOHAIBHOTO PAa3BUTHS: MpsMoe, Hempsimoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSI.

JdemoHcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsasmoe u HenpsMoe pa3BUTHEY, «l aMETOTeHE3 Yy MIIEKOIUTAIOIIUX 1
4eJoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opynoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo3011bl
MJIEKOIIUTAIOLIETO», «SIMIIEKIeTKa MIIEKONUTAIOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-alUInKauus «J/leaeHue KIEeTKu», MOJIEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOeHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieCTBEHHOCTb U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTUku. Poibs nuronoruu
U 3MOpPUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuilckux u 3apyOeiKHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3YEMAasl B CXEMax CKpEIIMBAaHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe ckpelmmBaHue. 3aKoH eIMHO-00pa3usi THOpPUIOB TEPBOIO
nokosieHus. [IpaBuiio ToMUHUpOBaHUS. 3aKOH pacUICIIEHUs IPU3HAKOB. [ unoresa
yucTOTHI rameT. [loHOe 1 HenoJIHOe JOMUHHPOBAHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyouee ckpeuBanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHOE HacnenoBaHue npu3HakoB. Pabota T. Moprana no cremnjieHHOMY
HacIIEJOBaHUIO F'eHOB. HapylieHue cuenienus reHoB B pe3yJIbTaTe KpOCCHHTOBEPA.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE OMpeAesieHUE Moyia. AyTOCOMBI U TMOJIOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

MN3mMeHunBOCTh. BUabl N3MEHUMBOCTH: HEHACIICACTBEHHA U HACJICICTBEHHAS.
Poinb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MOIM(DUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencreenHnass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTh. KomOMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBa KOMOWMHATHUBHOMU
u3MeHUYMBOCTA. MyTarmoHHast "3MeHInBOCTh. Kimaccudukanus MmyTamuii: TeHHBIC,
XpPOMOCOMHbBIE, TeHOMHBIE. HacTOTa U MPUYMHBI MyTaluidi. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HAcClIeACTBeHHON n3MeHunBoctu H. 1. BaBuiona.

BHesnepHas HaClI€ACTBEHHOCTh U U3BMEHUYHBOCT.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE TeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacmencTtBeHHbsie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIE3HU C HACJIEACTBEHHOW MPEIPaCIoIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckne W TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIHIBI
3I0pOBOT0 00pasa >KM3HH, JUATHOCTUKU, MPO(PHIAKTUKYI U JICUSHUS] TEHETUYECKUX
oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKON
T€HETHUKH B MPEIOTBPAICHUN U JICUEHUU TeHETUUECKUX 3a00JI€BaHHI YeJIOBEKaA.

JdemoHncTpanun:

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

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIMBAHKE U €T0 [IUTOTCHETHYEeCKast
OCHOBa», «3aKOH paCUICIICHUS U €T0 IUTON€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
rameT, «Jlurubpunnoe ckpemubanuey, «lluromornyeckne 0CHOBBI AUTUOPUITHOTO
CKpeumBaHusay, «Meno3y», « B3auMoeicTBre aJUIeNIbHBIX TEHOBY, «l eHeTHYeCcKue
KapThl PACTCHUM, )KUBOTHBIX W 4YEJIOBEKa», «l'eHeTnka 1moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIUICHHOTO C MoJIoM», «KapuoTuIbl 4eloBE€Ka M >KMBOTHBIX),
«Buasl m3meHunBoCTH», «MoaudukanmoHHas M3MEHUMBOCThY», «HacnemoBanue
pesyc-daktopay, «I'eHeTruka rpymni KpoBmw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBaHue: MoJieu-anmiuKanuu «MOHOTUOPUIHOE CKpEITUBaHUEY,
«HenonHoe nmoMuHHpoBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipernapart «/[po3oduna» (Hopma, MyTaniuu OpMsI
KPBUIBEB U OKPACKH Tena), repdapuii «'opox moceBHOI».



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTUOPUIHOTO CKPEUIUBAHUS Y APO30(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue Moau(pUKaIIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BApUAIMOHHOU KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOUECC. 3apOKICHHUE CEJNICKIHUH U JIOMECTUKAIIMS.
VYyenne H. 1. BaBusnoBa o ieHTpax mpouCX0XKACHUS U MHOT000pa3us KyJlIbTYPHBIX
pacteHuit. LleHTpbI MpOUCX0KACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCoBBIM U MHAMBUIYAbHBIA OTOOPHI B
CEJeKUMHA pacTeHUH M KUBOTHbIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBaHue — uHOpuauHr. Yucrtas nuHusA. CKpelIMBaHUE YHCTHIX JIMHHM.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rudpuauzanus u e€ ycrnexu. cKyCCTBEHHBIM MyTareHe3 u moJiydeHue
NOJIUTITIONI0B. JIOCTHXKEHUS CeNEKIIMKU PACTEHUH, S)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib NMPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kierounbie KyiabTypbl. MUKpOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KionupoBanue BBICOKOMPOIYKTUBHBIX — CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

DKoJlorMuyeckue M dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Illopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzamus», «Paboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OO0bekThl OuoTexHONOTHNY, «KileTouHble KyJIbTYpHl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MyJISKU TUIOJ0B U KOPHETIIIOOB TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeust «OCHOBHBIE METOAbl U JOCTUKEHHUS CEJIEKUWA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,



COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpHIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJTACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbulkM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusiHuEe 3BOJIIOLNMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B THaAJCOHTOJIOIMYECKOM JIETOMMCH, MEPEXOIHBIE (POPMBI.
buoreorpaguyeckue: cxoncTso U paznuuue (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKue: CXOACTBA W pa3inuus 5MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTWYHbBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BCeX
OpPraHU3MOB.

OpomounoHHas teopus Y. JlapBuna. Ilpeanocbuikyu BO3HUKHOBEHHS
napBUHM3MA. J[BIDKyIIME CHUJIBI 3BOJIONMU BUAOB 1o /JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAs W3MEHYUBOCT,
O0opb0a 3a CyIleCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus sBomonnu (CTO) u e€ 0OCHOBHbIE MOJIOKEHUS.

Mukposontonus. [Tonynsuusa kak equHULA BUA U 3BOJIIOLIMH.

JBuxymire cuibl ((akTopbl) SBOMIOIUHM BHAOB B IpHUpojae. MyTallMOHHBIHI
IpoLEecC W KOMOMHATHBHAas W3MEHUYMBOCTH. llomynsiliOHHBIE BOJHBI U Apeid
re”oB. M3oisanus u Murpanus.

EctrectBenHblii 0oTOOp — HampaBisitonmii  (aktop 3BomonuA. DoOpMbI
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCTh OpPraHU3MOB KAk pe3yjbTaT 3BOIoUHH. [Ipumepsl
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANO-aAANTALUH.

Bun wu  BugooOpazoBanume. Kpurepun Buga. OcHOBHbIE — (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IJKOJIOrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCNeNMAIN3UPOBAHHBIX NpelnkoB. lIporpeccupyromas
crienuanu3anys. AJanTuBHAS paguaLus.

JdemoHncTpanun:

[Toptpetsl: K. JInnnei, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuios.



Tabmus! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiiey», «3apOoabIIIn
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  OOpbObI 32
cyliecTBoBaHHue», «EctecTBeHHBIM 0TOOpY», «MHOrooOpasme COpTOB PAaCTEHUII»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Unuoamantamumuy, «OO0mas nereHepaius»,
«/IBmkymue cuisl dBosonum», «Kapra-cxema wapmpyra nytemectsus Y.
Hapsunay», «bopbba 3a cymectBoBaHue», «lIpucmoco6IeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
HAa0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIECHUN Y
AKHUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaABICHHS 3BOJIOLMN», 00bEMHAs MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmukanus «llepekpécr
XPOMOCOMY, BIIaXKHbIE ITpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISTYILKWY,
Mukpornpenapar «Jpo3oduiia» (Hopma, MyTau (OpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

JlaGopatopHas padota Ne 2. «Onucanre nprucrnocoOJIeHHOCTH OpraHu3Ma U e€
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBEeHMEe U Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble THUNOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHbIe 3Tarbl
ounosiorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE IPOTOKJIETKH. lIepBble KIETKH M HMX 3BOJIIOLUA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOABl: KEMOPHUICKUIA,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3o0Mckas 3pa W €€ mNepuoApl: MNaJCOTC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U Te0JOTHYECKuX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [l0siBIIEHNE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.



Cucrema OpPraHMYEecKOro Mupa Kak OTpaxkeHue 3BooUHH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeactaBieHui o
MPOUCXOKJICHUHN 4YelIoBeKa. Meronsl Hu3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETOBEKA.

JBuxyniue cuibl (hakTopbl) aHTpornoreHesa. HacnenctBeHHas H3MEHUYNBOCTb
U eCTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 *KU3HU, M3TOTOBJICHUE OPYAUN
TPYZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenmoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3ymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoBeueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHAA
(eBpasmiickasi),  HErpo-aBCTpaJioWjHas  (PKBaTOpUalibHAs),  MOHTOJIOUIHAS
(a3maTcko-aMepukaHckas).  YUepTel  MpPUCHOCOOJECHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHUSA. EJIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoncTpanuu:

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

Tabmuupel u cxembl: «Bo3nnkHoBeHHe COJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHn4YecKkoro wmupa», «PacturenbHas KieTka», «KHBOTHas  KIIETKay,
«IIpokapuoTnueckast kietka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJIOIMYECKHX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «JlpeBHenmmue moan», «lpesHue moaun», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeIoBeUeCKne pachbl».

O6opynoBanue:  mynsixu — «lIpoucxoxnaenue  venoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKU WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHHM MEepBOOBITHOIO YENOBEKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYEcKass TabOnuma, Kouiekiusa «Dopmbl
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktrueckast padora Ne 1. «3yuenne nckomaemMbIx OCTaTKOB PacCTEHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUi My3eil).

Tema 3. Opranu3mMbl 4 OKpPYy:KawIIas cpeaa.



DKOJIOTHs KaK HayKa. 3aJaud U pa3Jesbl 3KOJIOTHH. MeToIbl SKOIOTHYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHA.

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

AOGuoTtnueckue (HakTophl: CBET, TEMIlEpaTypa, BIaXHOCTb. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTMsI.

buotnueckue daxktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIHS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmel. [lapazutusMm, koomepanus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAaHHUS OpPraHW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKKA nomyisuuu. OCHOBHBIE IOKa3aTEIH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ peryJssius.

JdemoncTpanuu:

[Toptpetsr: A. 'ymGonbar, K. @. Pynee, O. ['ekkensp.

Tabmumpl u cxemsl: kapTa «[Ipuponusie 30ub1 3eman», «Cpeapl oOUTaHUA
opranuzmoBy», «®Dotonepuoanzmy», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTU NOMYJISUUU HHDY30puu-Tyhenbkuy, «l lumieBsie nemm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTrueckas padora Ne 2. «Iloacuér MaOoTHOCTH MOMYJISIUI pa3HBIX BUAOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBas,
POCTPAaHCTBEHHAs, Tpoduueckass (muienas). Buasl-momuHantsel. CBsizu B
ouoneHose.

Okonoruyueckne cuctembl (dkocucteMbl). [loHaTtne 00 »3kocucTeMe U
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYILIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH 3KocucTeMbl. [IuiieBsie 1ienu u cetu. OCHOBHbBIE
MOKa3aTeIM SKOCHCTEMBI: OuoMacca, MPOAYKLHS. OKOJIOTHYECKHE MHpPaMUIbL:



OPOAYKIIMM, YHUCICHHOCTH, OuomMacchl. CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJanus, passutue. Cykueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03IMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH OHochepbl Kak
rI100aNpHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

KpyroBopoThl BelIeCTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriaepo/a,
a3oTa). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUST B Onocdepe.
['mo6anbHbIE IKOJIOTHIECKUE TIPOOTIEMBI.

CocymiecTBoBaHH€ IPUPOJIHI U uesoBeuecTBa. CoxpaneHnue OnopasHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OcCHOBa palMOHAIBHOIO YIPaBICHUS
IPUPOAHBIMU PECYPCAMU U UX HCIMOJIb30BaHUE. JloCTHKEHUS OMOJIOTUM U OXpaHa
PUPOJIBI.

JdemoHncTpanun:

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

Tabmuubl u cxemsl: «[lumesbie nenun», «bUolLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTtanusy, «IKoJOTHYECKas TUPAMUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  jeca», «buoneHos BomoéMa», «ArpoueHos», «lIpumepHsbie
aHTPOIOTEHHbIE BO3/ICHCTBUS HA IPUPOAY», « BaxkHEH e NCTOUHUKY 3arps3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTaBistomas ornochepon,
«®aktopsl  gerpagauuu  nouB»,  «llapHukoBblii  3dpdexT», «DakTopsl
paZoaKkTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopoT yriiepoaa B Ouocdepe», «KpyroBopor azota B mIpUpOAe».

O6opynoBanue: Mojelb-anmukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PactutenbHbIe co00OMmEecTBay, Koyeknn «buorieHo3y, «Bpenurenu BaxKHEHIIIIX
CEIBCKOXO3SUCTBEHHBIX KYIbTYpP», FepOapru U KOJJIEKIIMHI PACTEHUHN U )KUBOTHBIX,
pUHAAJIEKAIINE K Pa3HBIM HKOJIOTHYECKUM TpymnaM oJHOTo Buaa, KpacHas kaura
Poccuiickoit ®enepaniun, H300paKEHUS OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro  OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUSA HpeameTra «bHomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
rpak1aHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPEICNICHHUI0, HajJu4yhe MOTHUBAlMM K OOY4YeHUIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUoorus» JOCTUTaloTCsS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOINO3HaHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JIUYHOCTH, NATPUOTU3MA,
YBaXKECHUS K 3aKOHY U IMPABOIOPSAJKY, YETOBEKY TPpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHsSI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY’KarolIIEH cpeie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HapaBICHUN
BOCIIUTATENBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOU TBOPUYECKOM JIEATEITLHOCTH MPHU CO3/TaHUH yISOHBIX
IPOEKTOB, PEIIEHHMH Yy4YeOHbIX W TMO3HABaTEJIbHBIX 3aJa4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KYJIbTYPHBIMHU LIEHHOCTAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXIEHUU CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBaXKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHy, CBOM f3bIK M KYJbTYPYy, IPOLLIOEC W HACTOSIIEE
MHOI'OHalMOHaJIbHOr0 Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IbI,
NOCTHXEHNSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OHWOJOTMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B IO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO H 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

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

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



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

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbS H
IMOLMOHAJIBLHOIO 0JIaronmoJyYns:

MOHMUMAaHUE U pean3aius 3[0pOBOTO 1 6€30macHOro oOpa3a JKu3HH (310pOBOE
UTaHue, COOTIOICHIE TUTUEHUYECKHUX MPABIII K HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATUH W OTAbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OEpekHOro,
OTBETCTBEHHOI'O U KOMIIETEHTHOIO OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAHWE 1IEHHOCTH NPaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOKAIOMINUX 3IOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHUE TOCIEACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

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

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHNUN BCEH KU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH TeJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUN IS
OKPYXaroUEen Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTed uX
peLICHHUS;

CIOCOOHOCTH MUCIOJIB30BATh MPUOOpPETaEMbIE ITPU U3YyUEHUN OUOTOTUHU 3HAHUS
M yMEHHUS TpU pEHICHUH TpoOJieM, CBS3aHHBIX C  PaIlMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIOICHUE  TMPaBU  MOBEICHUST B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE pAaBHOBECHS B OKOCHCTEMAX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEN PUPOAHON
cpene, yMEHHe MPOTHO3MPOBATh HEOIArOMPUSATHBIE YKOJIOTUYECKUE MOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN IESATEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIECTBEHHOM MPAaKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OWONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIHFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXAlOIEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH IpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  NPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  nepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOIMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyemoi
IpU U3YYeHUH OUOJIOTUH;

IIOHMMAHUE CYHIHOCTHM METOAOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a Hu
OOBSCHEHUS SBJICHUI OKPYKAIOLIETO MUpa U MPOUCXOJAUIMX B HEM U3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4HbIX (AKTOB U
VMMEIOLIMXCS JAHHBIX C LENbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelieHns Ipo0yieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE ILEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh NHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY MOJyUYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIe IS (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILiece,
cUCTeMa, HayuHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJIeI0BaHNe, HAOIIOICHNE, H3MEPEHUE, SKCTIEPUMEHT U JAPYTHX ), YHUBEPCATHHBIC
ydeOHble JelcTBUS (MO3HABaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecneyuBaroniue GopMupoBaHue GyHKIIMOHAIBHOW IPaMOTHOCTH U COIMAILHON
KOMIETEHIIUM  OOYy4YarIIMXCs, CIOCOOHOCTh OOYYaloIMXCS  HCIOJb30BaTh
OCBOCHHBIC MEKIUCIUTLIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIE ICVCTBUS B TTO3HABATEIILHON U COIIMAILHON TTPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cCUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMH MOHSATUSAMH );

OTpEeNENATh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPaACCYXKIeHUs (MHAYKTUBHBIC, JI€IYKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITbHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBS3€ M OTHOIICHWA B U3YYaEMBIX OHMOJOTUYECKHX OOBEKTaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
MCTOYHHKAX;



pa3palaTeiBaTh IUIAH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIM3a HMMEIOIIUXCS
MaTE€pUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU TIOCIIECACTBUN JEATENBHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH Pa00OTY B YCIOBUSIX PEAILHOT0, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY ITIOMCKY METOJIOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHBIE BUIBl JACATEIBHOCTH 10 IOJYYEHHUIO HOBOTO
3HAaHUS, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYalUsX, B TOM YKCJIE MIPH CO3JaHUH YUEOHBIX U COLUATbHBIX IPOCKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMH U METOAMM;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYalHsIX;

BBISIBIISAITh NPUYMHHO-CJIEACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI U1l JOKa3aTEIbCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh IapaMeTPbl U KPUTEPUHU PEILICHMUS,;

aHAIM3UPOBaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

yYMETh IMEPEHOCUTh 3HAHHS B IMO3HABATEIbHYIO W MPAKTHYECKYIO O0JacTH
KU3HENEATEIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC WJEH, MpEiararb OPUTMHAIBHBIE MOAXOJbl M pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpPMAIUU (TEKCTE y4eOHOTrO
nocoOusl, HAy4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHbIX, B VIHTepHETE), aHAIU3UPOBATH
UH(POPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMS], KDUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope Ouosiormueckoil nHpopMaIuy, HEOOXOUMOM NJIsi BHIMIOJHEHUS yUeOHBIX
3ajad4;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBATh KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MpPEICTaBICHUS
ounosiornyeckoi nHGopMaIuu (CxeMbl, rpaduKy, TMarpaMmbl, TAOTUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckor uH(poOpMalnuend: TNPUMEHATh XUMHUYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKM U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAaclO3HABaHMS M 3alIUTHl  MH(pOpMAIUH,
UHGOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY J1€CTBUSIMU:

1) oOmenme:

OCYULIECTBISITh KOMMYHHUKAIIMHU BO BCEX c(pepax KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHM MO CYIIECTBY OOCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMon
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
Jajiora Wi TUCKYCCUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEHUs IPYTUX JOJEeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OMOJIOTHYECKOU MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU YIeOHOH 3a1a4u;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUU € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WeHA KOJUIEKTUBA;

OpUHUMATh 1[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,



pacmpenenatb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYACTHHKA KOMAH bl B OOIIHIA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOCKTHI, OIEHWUBATh HIEH C TMO3WIMU HOBU3HHI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAaIIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOPaKEHUE, OBITh NMHUITUATHBHBIM.

OBgi1ajieHHe YHHUBEPCAJBLHBIMHU PErysiTABHBIMH 1€ CTBUSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pEIIeHNs B )KU3HEHHBIX U YI€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUU IIEJIeBbIE W CMBICIOBBIC
YCTaHOBKH B CBOWX JCWCTBHSIX M TMOCTYNKaX MO OTHOIIECHUIO K KHUBOW MPHUPOJIE,
CBOEMY 3[I0POBBIO U 3/JOPOBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO OCYUIIECTBIIATh MMO3HABATEIbHYIO AESITENbHOCTb, BBISBIATDH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHON
NESITEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEIILHO COCTABIISITh IIJIaH PEIICHUS MTPOOIEMBI C YIETOM UMEIOLITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JieNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HBIX 00JacTAX 3HAHHWH, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA |
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlUMsSIM, BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJaJeTh HAaBBIKAMH  TO3HABATENBHONW  pedriekcuu  Kak  OCO3HAHUSA
COBEpIIaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, MX pPE3yJbTaTOB W
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUU I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHUS;

yMETh OIIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHI)KCHHUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTHX TpU aHaAIW3€ pPEe3yJIbTaToB
JIESITEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHbie pe3ynbTaThl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyueckue ajs yueoHoro npeamera «buonorusp
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3iMuYHBbIX Y4E€OHBIX CUTYyallUsiX, a TaKkKe B pealibHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouoiorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHbI MHUpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJAJE POCCUUCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOrOB B pa3BUTUE OHOJOTHH, (YHKIUOHAIHLHOU
IPAMOTHOCTH Y€JIOBEKA VISl pEIICHUS dKU3HEHHBIX 33/1a4;

YMEHHE pPACKpBbIBaTh COAEpNKAHME OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00JI13M (OOMEH BEIIECTB U MIPEBPAICHUE SHEPTUH ),
roMeoctas (CaMmoOperyJsiiusi), ypOBHEBas OpraHu3alusl O KUBBIX  CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuwioBa) u ydeHust (0 1IeHTpax MHOTooOpas3usi u
MPOUCXOKIECHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuiioBa), onpenensiTh rpaHULbI KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOrMYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUMOCTH
MEXIYy HCCICAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX PE3yIbTaToOB,
UCITOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JIEJIaTh BBIBObBI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC NPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJIIETOYHBIX OPTaHW3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpAIICHUS PHEPIUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUAYaJIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHbIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB W SIBJICHWM, JJISl TIPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3I0POBBSA
OKPYKAIOIINX JIFOJCH, COOII0ICHNS HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KarOIIeH
IPUPOIHON cpefie, MOHUMaHWe HEOOXOMMMOCTH WCIOJIb30BAHUS JOCTHKEHUN
COBpEeMEHHOW  Owojoru ¥ OMOTEXHOJOTHMH  JJIi  PalMOHAIBHOTO
TIPUPOOTIOIH30BaAHHS,

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJadydl Ha MOHO- W
TUTHOPUHOE CKpEIMBaHUE, CIICTUICHHOE HACJeIOBaHNUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKPEIUBAHUS ISl TPEICKa3aHUs HACJICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOIHITH J1A00paTOpHBIE M TMPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
npaBuJia Mpy padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh MW WHTEPIPETHUPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMaIMK, HayYHO-MOMYJISIPHbIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

yMEHUE CO3/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCTIOJIb30BaTh TIOHATUHHBIN anmapar OMOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOSHUSI ydeOHOro mpeamera «buomorus» ¢ 11
Klacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJOTHUHU B CHCTEME HAYIHOTO
3HAHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAQJE€ POCCHUCKUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPaMOTHOCTH YeJIOBEKA JJISl PEIICHUs KU3HCHHBIX 337124,

yYMEHUE PACKPHIBATH COACP)KaHUE OMOIOTHUECKIX TEPMUHOB U TIOHSTUMA: BUI,
MONYJISIIUsA, TEHO(DOHM, HBONIONMUS, ABWXKYIIHME CHIbl ((PaKTOphl) HBOJIIOLNH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOMYIEHThI, KOHCYMEHTBHI, PpEIYyLEHThI, I[eMd TMHUTAHUSA,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;



YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit spomornuu A. H. CeeprioBa, yuenus o ouochepe B. U. Bepnanckoro),
ONPEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CHUCTEMAaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U TPOBEACHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHHUE TUIIOTE3bl, BHISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMHU, OOBSCHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX MOHATUNA, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbI
Ha OCHOBAHHH TOJYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JE€UCTBUSA 3KOJOTHYECKHX (PAKTOpPOB HaA OpraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCHUCTEMaX CBOCH MECTHOCTH, KPYrOoBOpOTa BEIIECTB M OHOTCOXHMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH TMOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacCHOCTH CBOETO 3/0pOBbsl U 370POBbA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKaroIen
OPUPOIAHON cpefe, MOHUMaHWe HEOOXOAMMOCTH UCIOJIb30BaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH /JIsl PAllMOHAIBHOTO PUPOIOTIONH30BAHMS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTMYeCKUe 3aJaud, COCTABIATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUH B dKocHcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATH JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
npaBuiia Ipu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBa MacCOBOM MHGOpPMAIIK, HAYYHO-TIOMYJISPHbIE
MaTepuaibl),  paccMaTpuBaThb  rJ00ajJbHbIE  SKOJOTMYECKUE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111258 OMOJOTHYECKYI0 MH(DOPMAIIMIO W3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHnue pa3aeoB U TeM nudpoBbie
Ne i/ P Kontpoabnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOJIOTHIL Kak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 IKH3HENeATETLHOCTS KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHAVBUYaIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubnuoteka [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
bubmmoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 4



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

11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmorexa [IOK
1 2 0 9 1
BOTIOTHORHAT BHOMOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHE KU3HH Ha 9 0.5 bubanorexka [HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy>Karolas cpesia 5 1 bubmorexa HOK
P pyarotiad cpea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo01ecTBa v YKOJIOTHUECKUE CUCTEMBI 9 https://m.cdsoo.r/7f4 1ccT4
bu6mmorexa [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 0 )5

I[TPOTPAMME



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

ITIOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoTsbI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

buonorus B cucreme Hayk. buonorus
Kak Hayka. CBsi3u OMOJIOTHU C
00LIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTMMU €CTECTBEHHBIMU HayKaMH,
dumocodueii, penurueii, S TUKOH,
ACTETUKON U mpaBoM. Poib Gnosnorun
B (hOpMUPOBAHUH COBPEMEHHOMN
Hay4YHOI kapTuHBI Mupa. Cuctema
OMOJIOTHYECKUX HAYK.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e¢632a

Meto1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpaxTuueckas padora Ne 1
«Mcnonp30BaHMEe PA3TUIHBIX
METO/IOB TPU U3yYCHUU
OHMOJIOTHYECKUX 00BEKTOBY» MeETOIbI
MO3HAHUS JKUBOM MPUPOIBI
(HaburoieHNEe, SKCIIEPUMEHT,
OlMCaHue, U3MEPEHUE,
KJaccu(uKaius, MOICTMPOBAHUE,
CTaTUCTHUECKas 00paboTKa TaHHBIX).

0.5

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863e¢6122

buonorndeckue CHCTEMBI, POLIECCH
U uX u3ydeHue. JKuBbIe CUCTEMBI
(brocucTeMpl) Kak mpeaMeT
usydenus ouonoruu. OTaudane

bu6mmoreka [IOK
https://m.edsoo.ru/863e6564



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

JKUBBIX CUCTEM OT HEOPTraHUIECKOH
npuposl. CBOMCTBA OMOCUCTEM U UX
pazHooOpas3ue. YpoBHH OpraHU3aluu
OrocucTeM: MOJIEKYISIPHBIH,
OpPraHOUIHO- KJIETOYHBIH,
OpTraHU3MEHHBIN, TOMYISAIUOHHO-
BHJIOBOM, KOCUCTEMHBIH (O10-
TeOI[CHOTHYECKUH ), OnoC(epHBI.
Haykwu, n3yuaroniye OMOCHCTEMBI Ha
Pa3HBIX YPOBHSX OpPraHU3aIINY.

XuMHUYecKui cocTaB KiIeTku. Bona u
MUHEpaJIbHbIE COIMU. XUMUYECKUI
COCTaB KJICTKU. XUMHUYECKHE
AJIEMEHTBI: MAKPOIJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bona u
MUHEpaJIbHBIE BenlecTBa. DyHKINN
BO/JIbl U MUHEPAJIbHBIX BEIIECTB B
kierke. [lognepxanue
OCMOTHYECKOI0 Oaianca.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e674¢

benku. CoctaB u cTpoeHne OEIKOB
benku. CocTaB u cTpoeHne OEIKOB.
AMUHOKHUCIOTHI — MOHOMEPHI
6enkoB. HezameHumble n 3aMeHHUMBIE
AMHUHOKHUCIIOTHI. AMUHOKHUCIOTHBIN
COCTaB. YPOBHHU CTPYKTYpPbI
OeNKOBOI MOJIEKYJIbI (IEpBUYHAS,
BTOpUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTYPA).

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

XUMUYECKUE CBOWCTBA OEITKOB.
buonornueckne pyHKIIMN OSITKOB.

depMeHThI — OHOJIOTHYECKHE
KaTanu3aropsl. JlabopaTtopHast
pabota Ne 1 «M3yuenue
KaTaJIUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WM Katanasbl)» OepmMeHTh —
OHMOJIOTHYECKHE KaTaTu3aTOPBL.
Crtpoenue epMeHTa: aKTHBHBIN
HEHTP, CyOCTpaTHAs CIEIHU(PUIHOCTD.
Kodepmentsl. Butamunsl. OTinnyns
(GhepMEHTOB OT HEOPTAHUYECKUX
KaTaJIn3aTOPOB.

0.5

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863e6b72

VYrneBonwl. JIunmuael YrieBoab!:
MOHOcaxapuabl (IJII0K03a, pud03a u
Ne30Kcupu003a), AucaxapHibl
(caxapo3a, TaKTO3a) U OTUCAXaAPHIBI
(kpaxMaJ, TIIMKOTEeH, [EJUTI0NI03a).
buonornueckue GyHKIun
yIIeBOJOB. JIMNIUIBI: TPUTITHLIEPU DI,
dbochonmunuabl, CTEPOUIBI.
[M'uapodunsHO-THAPOPOOHEIE
cBoiicTBa. bronornueckue GyHKIIUNA
mununoB. CpaBHEHHE YIJIEBOJIOB,
OCIKOB U JIMIIUI0B KaK UCTOYHHKOB
SHEPTHH.

Bbu6nmmoreka [JOK
https://m.eds00.ru/863¢6870

HyxknennoBeie kucnotel. AT®
Hyxneunossie kucnotsl: JIHK u

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

PHK. Hykneotupl — MOHOMEpBI
HYKJIEMHOBBIX KucaoT. CTpoeHue u
¢byakuun JJTHK. Ctpoenue u
dbyakuun PHK. AT®: ctpoenue u

byHKIHH.

I/ICTOpI/ISI U MCTOABI U3YYCHUA
kieTku. Kierouynas reopus
[{uTosorust — HayKa o0 KJIETKE.
Knerounas Teopust — npumep
B3aUMOJICUCTBUS UJeH U (HaKTOB B
HAay4YHOM ITIO3HAHUMU. MGTOHBI
M3Yy4YEHUs KIIETKH.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e6e88

10

Knetka kak nenoctHas xuBas
cuctema Kiietka kak 1enoctHast
*uBas cucrema. O01Me npu3HaKu
KJIETOK: 3aMKHYTasl Hapy KHas
memOpana, mosiekyinnl JIHK kak
TEHETHUYECKU arnmnapar, CuCTeMa
cuHTe3a O6enka. THurmbl KIeToK:
JyKapuoTHYECKas U
npokapuoruyeckas. OcobeHHoCTH
CTPOEHUS MPOKAPUOTUUECKOU
kieTku. Kierounas crenka
Oaktepuii. CTpoeHuE
AYKAPUOTUYECKOMN KIIETKHU.
OCHOBHBIE OTINYUS PACTUTEIBHOM,
KUBOTHOW U TPUOHOMN KIIETKH.
IToBepXHOCTHBIE CTPYKTYPBI —
KJIETOYHAs CTEHKa, MNIMKOKAJIMKC, UX



https://m.edsoo.ru/863e6e88

¢ynkuunu. [Tnazmaruyeckas
MeMOpaHa, €€ CBOMCTBA M ()YHKIIHUH.

11

CrpoeHnue syKapruOTHUYECKON KIIETKHU.

JlaboparopHuas pabota Ne 2
«M3yueHune cTpoCeHUS KIETOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OakTepuil 1o MUKPOCKOTIOM Ha
TFOTOBBIX MUKpOIIpenapaTax u ux
onucanue» XpoMocoMbl. TpaHcnopt
BEIIECTB B KJIETKE

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6110
https://m.edsoo.ru/863e716¢

12

OOMeH BEIIECTB WM META00IN3M
OOMeH BEIIECTB, HJIM META0O0JIH3M.
Accummtsius (TUTaCTUYECKUI
00MEH) U TUCCUMUJISTINS
(aHEpreTHyecKuii 0OMeH) — B
CTOPOHBI €IMHOTO MpoIiecca
MeTaboau3ma. Poab 3ak0oHOB
COXPAHEHHUS BEIIIECTBA U SHEPTUU B
MMOHMMaHUU MeTaboIM3Ma. THIIbI
oOMeHa BEIIeCTB: aBTOTPO(HBIN U
rerepoTpodHsbIid. Poibs hepmMeHTOR B
oOMeHe BEIIeCTB U MPEBPaICHHH
SHEPTUU B KJICTKE.

bu6mmoreka [IOK
https://m.edso0.ru/863e766¢

13

DoTOoCUHTE3. XEMOCHUHTES
®otocuHTe3. CBETOBAs U TEMHOBASI
da3sl porocuHTe3a. Peakiuu
doTtocunrTe3a. DPPEeKTUBHOCTH
dboTocuHTE3a. 3HAUCHUE
dboTrocuHTE3a s )KU3HU HA 3eMIle.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863e7¢98



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

Biustnue ycnoBuii cpenbl Ha
($OTOCHHTE3 U CIIOCOOBI TTOBBITIICHUS
€ro NPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacteHuii. XeMOCHHTE3.
XeMOCHHTE3UPYIOINUE OaKTePUH.
3HavueHHE XEMOCUHTE3a JIJIs )KU3HU
Ha 3eMIIe.

14

DHEpPreTUIeCKuii 0OMeH.
DHEpPreTUIeCKUii 0OMEH B KJIETKE.
Pacmiennienue BemiecTs, BblIEICHUE U
AKKyMYJIUPOBAHHE YHEPTUU B KIIETKE.
OTansl S3HEPreTHYECKOro 0OMeHa.
I'nuxonus. bposkeHue U ero BUIBL.
Kucnoponnoe okucnenue, wiu
KJIETOYHOE JbIXaHHE.
OkucnurenbHoe
dbochopunupoBanue.

D¢ hHEeKTUBHOCTH YHEPTETUIECKOTO
oOMeHa.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863¢7aae

15

JKuzHeHHbIN IUKIT KIETKU. [lenenue
KiIeTKH. MuTo3. KneTounsrii Muki,
WJIH JKU3HEHHBIH UK KIETKH.
WuTtepdaza u mutos. I[Iporeccsr,
MpoTeKaromue B uHTepdase.
Pemunukanus — peakiust MATpUIHOTO
cuntesa JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBIH HAOOp — KAPHUOTHII.
JIMTIIOMTHBINA U TanIOUIHbBINA
XPOMOCOMHBIE HA0OPHI. XPOMATHU/IBI.

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

I{uTonmornueckre OCHOBBI
Pa3MHOKEHHUSI U HH/IUBUIYAIbHOTO
pa3BuTHUA OpraHn3MoB. JleneHue
KJIETKH — MUTO3. CTaiuu MUTO3A.
[Tpouecchl, mpoucxoasiye Ha
Pa3HBIX CTAAUSIX MHUTO3A.
buonornueckuii cMbICII MUTO3A.
[Iporpammupyemasi THOEITb KIETKU —
anonto3. JlabopaTopHas padora Ne 3
«Habnronenne MUTO3a B KIIETKAX
KOHYHMKA KOpENIKa JyKa Ha TOTOBBIX
MUKpornpenaparax» Llutomnasma u
ee opranouibl. OqHOMEMOpaHHbIE
opranounsl kietku: JI1C, anmapar
T'onpmxu, TM30COMBI.
[TonyaBTOHOMHBIE OPraHOU/IbI
KJIETKU: MUTOXOHAPUH, TIIIACTHIBIL.
[IpoucxoxaeHne MUTOXOHAPUMA U
nactua. Buasl nactua.
HememOpanHbie OpraHOU/IbI KJIETKU:
pubOCOMBI, KJIETOUHBIHN IIEHTP,
LEHTPUOJIA,PECHUYKH, KTYTUKH.
OyHKIUHA OPTaHOUOB KIIETKU.
Bxirouenus. Snpo — perynsaTopHbii
1eHTp kieTku. Ctpoenue spa:
siiepHasi 000JI04YKa, Kaproriazma,
XPOMATHH, SJIPBILIKO.

16

Buocunres 6enka. Peakuus
MaTpU4HOIrO CUHTe3a. Peakuuu
MaTpUYHOTIO CHHTE3a. ['eHeTnueckas

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢
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unpopmanus u JJHK. Peanu3zarus
reHEeTUYECKON nH(pOpMAaIuu B
KJIETKE. | eHeTHYeCKUI KO U €T0
cBoiicTBa. TpaHCKpUIIIUS —
Matpuunbiid cuHTe3 PHK.

17

Tpancnsnus — OnocuHTe3 Oenka
Tpancnsmus — GnocuHTe3 OenKa.
Otanel Tpa”csuund. KogupoBanue
aMHUHOKHCJIOT. Posib pubocom B
OuocHuHTE3E OeKa.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863¢796¢

18

Hexknerounsie ¢popmbl )KU3HH —
BUpychl Hekierounsie popmbl KU3HU
— BUpYChL. MIcTOpHUS OTKpHITUS
Bupycos (/]. Y. IBanoBckwuit).
OcoOeHHOCTH CTPOCHUS U
YKU3HEHHOTO IIMKJIa BUPYCOB.
Bakrepuodaru. bonesnu pactenuii,
JKUBOTHBIX U YEIIOBEKA, BBI3HIBAEMBIC
BUpycaMu. Bupyc ummyHoaepunmra
yenoBeka (BUY) — Bo3OyauTensb
CIIMIa. OGpaTHast TpPaHCKPHUIIITHUS,
peBepTasza u UHTerpasa.
[TpodunakTuka pacnpocTpaHeHHs
BUPYCHBIX 3a00JICBaHUM.

bu6mmoreka [IOK
https://m.edso00.ru/863¢7540

19

®DopMbI pa3MHOKEHHUST OPTaHU3MOB
®DopMBbI pa3MHOKEHHUST OPTaHH3MOB:
OecI1o/10€ ¥ oJ0BoE. Bumnl
0eCIToI0r0 Pa3MHOKEHUS: JCIICHUE
HaABOC U IMOYKOBAHUC OJHO- U

Bbu6nmmoreka [JOK
https://m.eds00.ru/863¢81b6
https://m.edsoo.ru/863e83 1e
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MHOTI'OKJICTOYHBIX,
CIopoo0Opa3oBaHUe, BEreTaTHBHOE
pa3MHOXxeHue. MckyccTBeHHOE
KJIOHUPOBaHHE OPraHU3MOB, €T0
3HaueHue I cenekuuu. [loaoBoe
Pa3MHOKEHHE, €r0 OTJIMYUS OT
Oecronoro.

20

Meito3. Ctaguu Meiiosa. [Iporieccs,
MIPOUCXOISAIINE HAa CTATUAX MeH03a.
IToBenenue XpoMoCOM B MEHO3eE.
Kpoccunrosep. buonornueckuit
CMBICH U 3HAUYCHHE Meiio3a.

bu6mmoreka [IOK
https://m.edsoo.ru/863e7{4a

21

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII00TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4
«M3ydyeHue cTpoeHus MOJIOBBIX
KJIETOK Ha I'OTOBbLIX
MHUKponpenapatax» ['amerorenes —
poIecC 00pa30BaHUS MMOJIOBBIX
KJIETOK Y KMUBOTHBIX. [los0BBIE
JKeJle3bl: CECMEHHUKHU U SIMUHUKH.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CriepMaTo30H 1,
STTICKJIETKA) — CIIEPMATOTeHE3 U
oorene3. OcoOeHHOCTH CTPOCHUS
SIMLIEKJIETOK U CIIEPMAaTO30MI0B.
Onnonorsopenue. IlapreHorenes.

0.5

Bbu6nmmoreka [JOK
https://m.edso00.ru/863¢81b6

22

NuauBuayaibHOE pa3BUTHE
opranu3moB MnauBuyansHoe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8436
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pa3BuTHE (OHTOTCHE3).
DOMOpHOHATBHOE PA3BUTHE
(ambOpuorenes). Irarbl
SMOPHOHAIBHOTO Pa3BUTHS Y
MO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyJsius,
opranorenes. [TocramOproHanbsHOE
pasButue. Tunsl
NOCTAMOPHOHAIBHOTO PA3BUTHS:
npsMoe, He MpsiMoe (JTMYUHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; (aKTOPkI, CTIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOICTBA.
Poct u pazButue pacrenuil.
OHTOreHe3 BETKOBOTI'O PAaCTECHUS:

CTPOCHUC CCMCHH, CTaJUU PA3BUTHUA.

23

['eneTnka — Hayka o

HaCIC€ACTBECHHOCTH U U3MCHYHNBOCTH.

[Ipenmer u 3agaun reHeTuku. Ponb
IIUTOJIOTUU ¥ SMOPHUOJIOTHH B
CTaHOBJICHUU T'€HETUKHU. Bkian
POCCUICKHUX U 3apyOEKHBIX YICHBIX
B Pa3BUTHE TEHETUKU. MeTombl
TE€HETUKH (THOPUIOTOTHIECKUH,
UTOTEHETUYECKU, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC
TeHETUYECKHE TTOHSTHUS.
I'enernueckas CMUMBOJIHKA,
UCTIONIb3yeMas B CXeMax
CKpEILLMBAaHUM.

Bbu6nmuoreka [JOK
https://m.edso00.ru/863e¢8612
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24

3aKOHOMEPHOCTH HACIEAOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE
CKpEIIMBaHKUE. 3aKOHOMEPHOCTH
HaCJIeJOBaHUsI IPU3HAKOB,
ycTaHoBJIeHHBIE ['. Mennaenem.
MoHorubpuaHoe CKpeluBaHue.
3aKkoH equHO00pa3usi THOPHIOB
nepBoro noxkosienus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH
pacuieruienus npu3Hakos. ['unoresa
yucTOTHI ramer. [lonHoe u HemoHoe
JOMUHHUPOBAHHE.

bu6mmoreka [IOK
https://m.edsoo.ru/863e8878

25

JuruOpunHoe ckpeniuBaHue. 3aKoH
HE3aBUCHMOTO HACJIEIOBAHUS
npu3HakoB JluruGpuaHoe
CKpelrBaHue. 3aKOH HEe3aBUCHMOTO
HaCJIeJOBaHMsI TPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI
JUTHOPHUIHOTO CKPEIMBaHUS.
AHanu3upymrolee CKpEeUUBaHuUE.
Hcnonb3oBaHue aHAIM3UPYIOLIETO
CKpCIIUBAaHUA IJI OIPCACIICHUA
TeHOTHUIIA OCOOH.

bu6mmoreka [IOK
https://m.edsoo.ru/863¢89a4

26

CleIUIeHHOE HACIEIOBaHUE
npu3HakoB. Jlabopartopnas pabota No
5 «M3ydueHue pe3ynbTaToB
MOHOTHOPUAHOTO U AUTHOPHUIHOTO
CKpELIMBAHUA y JPO30(HIIbI HA
TOTOBBIX MUKpOIpEnapaTax»

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863e¢8c60
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CueruieHHOe Hacae10BaHUE
npu3HakoB. Pa6ora T. Moprana mo
CLIETUICHHOMY HacJIeJOBaHUIO T'€HOB.
Hapymienue cuenienus reHoB B
pe3ynbTare KpOCCHHTOBEpa.
XpOMOCOMHasI TEOPUS
HACJICJICTBEHHOCTH. | eHeTHIecKue
KapThIL.

27

I'enetuka noma. Hacienosanue
MPU3HAKOB, CIEIJICHHBIX C TTOJIOM.
XpOMOCOMHOE OITPEAEIEHHE MOJIA.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
l'omorameTHbIe U reTeporaMeTHbIe
opranu3msl. Hacienosanue
MPU3HAKOB, CIEIJICHHBIX C TTOJIOM.

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

H3menunBocTs. Henacnencreennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue
MOIU(DUKAITMOHHON U3MEHUNBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApUAIMOHHOW KPUBOM»
HN3menunBocTh. Buasl
W3MEHYMBOCTH: HEHACIJIEICTBEHHAS U
HacjeacTBeHHas. Ponb cpensl B
HEHACJIEACTBEHHON U3MEHUYNBOCTHU.
XapakTepucTuka MOAU(PUKAITMOHHON
U3MEHYMBOCTU. BapuaninoHHbIN psj
U BapuanuoHHas kpusas. Hopma
peaKIu NpHU3HaAKA.

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe
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KOJ’II/I‘IGCTBGHHBIG 1N KAQYCCTBCHHBIC
MPHU3HAKY U UX HOpMa PEaKIIHH.
CgoiicTBa MOIU(PUKAITMOHHON
M3MEHYHUBOCTH.

29

HacnencrBenHas M3MEHUHBOCTb.
JlaboparopHuas pabota Ne 7. «AHanu3
MyTaIui y 1po30(uiIbl Ha TOTOBBIX
MHUKpOIIpenapaTax»
HacnencrBennas, mim
TEHOTHUITHYECKas N3MEHYNBOCT.
KomOuHaTiBHAs HK3MEHYMBOCTb.
Mei103 1 0JI0BOM MPOLIECC — OCHOBA
KOMOMHATUBHON U3MCHUYHUBOCTH.
MyTanuoHHasi UBMEHYUBOCTbD.
Knaccudukanmst MmyTaiuii: reHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa u
MPUYMHBI MyTaluii. MyTareHHbie
(dakTophl. 3aKOH TOMOJIOTHYECKUX
PSAIOB B HACTEACTBEHHOM
n3menunBocty H. 1. BaBumosna.
Buesinepnas HaclieICTBEHHOCTb U
W3MCHYUBOCTb.

0.5

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863¢e8efe

30

I'enetuka yenoBeka I'eHeTHKa
yenoBeka. Kapuorun denoseka.
OCHOBHBIE METOIbl TCHETUKH
YeJI0BEKa: TeHealOTHISCKHI,
OJIM3HEIOBBIN, IIUTONCHETUYCCKHUH,
OMOXMMHUYECKHIA, MOJIEKYIISIPHO-
reHerndeckuii. CoBpeMeHHOe

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢8d78
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OTIpEICIICHUE TEHOTHIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE,
TCHOTUITUPOBAHUE, B TOM YHCJIC C
nomoisio I11P-ananu3za.
Hacnencreennsie 3a00/1€BaHus
YyeJIOBEKA: TEHHBIE 00JIE3HHU, OOIE3HU
C HaclIeACTBEHHOM
PEPACIIONI0KECHHOCTBIO,
XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue 1 reHepaTUBHbBIE
MYyTallnu.

31

PesepBHeIil ypok. O600IICHHE T10
TeMme «HacieancTBeHHOCTE U
U3MEHYUBOCTH OPraHU3MOB)

32

Cenekuus Kak HaykKa ¥ IIpoIecc
Cenekius Kak HayKa ¥ IpoLecc.
3apoxACHUE CEJIEKIIUU U
noMectukanus. Yuyenue H. U.
BaswuiioBa o 1ieHTpax MHOr000pa3us
U TIPOUCXO0KIEHUS KYJIbTYPHBIX
pactenuid. LIeHTpbl IpOUCXOKACHUS
JOMAaITHUX KUBOTHBIX. COpT,
opo/ia, IITaMM.

Bbu6nmuoreka [JOK
https://m.edso00.ru/863¢9214

33

Mertoabl U JOCTUKEHUS CENEKIINU
pacTeHui U )KUBOTHBIX.
CoBpeMeHHbIE METObI CEJIEKIIUH.
MaccoBblil 1 UHIUBUYATbHBII
OTOOpBI B CENEKLIUN PACTEHUHN U
KUBOTHBIX. OLIEHKA IKCTEPhEPA.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863e¢9214
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bn3KkopoaCcTBEHHOE CKPELIMBAaHUE —
uHOpuAMHT. YucTas TuHUS.
CxpelyBaHye YUCTBIX JTUHUMN.
pacTeHui, KUBOTHBIX U
MHUKpPOOpPraHu3MoB. ['ereposuc, wim
rulOpuHas cuia. HepoactsenHnoe
CKpELIMBaHUE — Ay TOPUIMHT.
Otpanénnas rubpunu3anus u e
ycnexu. ICKyCCTBEHHBIN MyTareHes
Y TIOJIy4€HHUE MOJUTLIIONIOB.
JlocTrKeHMs CEeNeKIMU PaCTEeHHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.
Oxkckypeus "OCHOBHBIE METOIBI U
JIOCTH>KEHUS CEJIEKIIUN PACTEHUHN U

KUBOTHBIX" (TETTMYHOE XO3SHUCTBO
"OPATAPUA")

34

buoTtexHonorus kak orpacib
MPOM3BOJICTBA buorexHomorus Kak
OTpacyib TPOU3BOACTBA. [ 'eHHas
WMHXXEHEpUs. JTalbl CO3AaHUS
pexombunanTHo# JJHK n
TPaHCTEHHBIX OPTaHU3MOB.
Kinerounas nnxenepus. Kiierounsie
KYJIbTYpbl. MUKpPOKJIOHATIBHOE
Pa3MHOKEHHE PACTECHUU.
KnonunpoBanue
BBICOKOITPOIYKTUBHBIX

CEIIbCKOXO03SHCTBEHHBIX OpraHu3MoOB.

DKOJIOTUYECKUE U ITHUECKIE

Bbu6nmuoreka [JOK
https://m.eds00.ru/863¢9336
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npo6sieMbl. MO — reneTndecku

MO (UIIPOBAHHBIE OPTAaHU3MBI.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTuyeckue
padoTsI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

DOBOJIOLUSA U METO/IbI €€ N3Y4EHUSI.
ITpennocelaku BO3SHUKHOBEHHUS
9BOJIIOLIUOHHOM TEOPUHU.
DBOJIIOLIMOHHAS TEOPUs U €€ MECTO B
Ouosioruu. BnusHue 3BOIIOIMOHHON
TEOpPHUH Ha pa3BUTHE OMOJIOTHH U
npyrux Hayk. CBUIETENbCTBA
sBostonuu. [laneonronornueckue:
M0CJIEI0BATENBHOCTD MOSBICHHUS
BUJIOB B IAJICOHTOJIOTMUECKON
JIETONMCH, IEPEXOIHBIE (POPMBI.
Bbuoreorpaguyeckue: cxoacTBo u
paznuune ¢ayH u Gprop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTHUECKHUE:
CXOJICTBA U Pa3In4Hsi SMOPHOHOB
pa3HbIX BUJOB [T03BOHOYHBIX.
CpaBHUTENBHO-aHATOMHYECKUE:
TOMOJIOTHYHBIE, AaHATIOTUYHBIE,
PYAMMEHTapHbIE OPTaHbl, aTABU3MBI.
MonexyasipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
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METa0OJIMYECKUX MyTel Y BCex
’KHMBBIX OPTaHU3MOB.

Hcrtopus pa3BuTHs IpeaCTaBICHUN
00 3BOMIONIMN DBOJIIOLMOHHAS
teopus Y. lapsuHa. [Ipenmnoceuiku
BO3HUKHOBEHHUSI IapBUHHU3MA.
JIBU>KyIIMe CUIIbl SBOJIIOLIUY BUJIOB
no Jlapuny (M30bITOUHOE
pa3MHOXKEHHE IIPU OTPAaHUYEHHOCTH
pECYpCOB, HEOTIPEACIEHHAS
M3MEHUYUBOCTh, OOpBOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN
or6op). CuHTEeTHYECKAsE TEOPHS
sBomorun (CTD) u e€ ocHOBHBIE
MOJIOXKEHUS.

Bbu6nmuoreka [JOK
https://m.edso0.ru/863e€9570

Muxkpossomtonus. Bua: kpurepun u
CTPYKTYpa.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9¢cle

[Tomynsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIIOIIH.
Jlaboparopnast pabora Ne 1
«CpaBHEHHE BUJIOB 10
MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863€99¢6

JIBroKymiye cuibl (3JeMeHTapHbIe
(hakTopsl) sBOTIONMH. [[BIKYIIIHE
cutbl ((haKTOPBI) IBOTIOIIMU BHJIOB B
npupoje. MyTranMoOHHBIN IIpoLece U
KOMOWHATHBHAS N3MEHYHUBOCTb.
[TomynsmoHHbIE BOJIHBI U Iperd
reHoB. M3omanus 1 Murparus.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4
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EcrecTBenHbIi 0TOOp U ero (hopMbl
EcrecTBenHnbIit 0TOOD —
HaMpaBIAIOMuUil (pakTop HBOTIONNN.

Bbu6nuoreka [JOK
https://m.edso00.ru/863¢9ed0

Pe3ynbTaTe! 3B0OMIOLMN:
MPUCIIOCOOJICHHOCTh OPraHU3MOB U
BUI000pa3oBaHue.
[TprcnocoOIeHHOCTh OPraHU3MOB
KaK pe3ysbTaT 3BOIIONHH. [[puMepsr
MIPUCTIOCOOJICHUH y OpTaHU3MOB.
Apomopd03bl B UAHO0ATaN TAIHN.
Bun u Bunoo6pazoBanue. Kpurepun
Buzia. OCHOBHBIE (POPMBI
BUI000pa3oBaHus: reorpaduueckoe,
sKkosoruueckoe. JlaboparopHas
pabora Ne 2 «Onucanue
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHTEIIEHOTO XapaKTepay

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu
MaKpO3BOIIOLUU. MaKpO3BOIIOLH.
®opMbI 3BOJTIOLUU: (PHIIETHYECKAS,
IUBEPreHTHAas, KOHBEPreHTHas,
HapajuIeIbHasl.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863e9¢cle

HeoOpatuMocTh 3BOIOUH.
HeoOpatuMocTs 3BOIOUH.
[Ipoucxoxaenue ot
HEeCIeIMAIU3UPOBAHHBIX TIPEIKOB.
[Iporpeccupyromast crieruann3anus.
AnlanTuBHAs paauanusl.
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10

Ucropus xu3Hu Ha 3emiie 1 METOAbI
e€ uzyuenus Jlonayunnie
MIPEJICTaBICHUS O 3aPOKACHUN
KU3HU.

11

['MnoTe3bl MPOUCXOKACHUS KUZHU
Ha 3emie. Hayunble runoressl
BO3HUKHOBEHMS )KU3HU Ha 3eMJIe:
abuoreHe3 v MaHCTIIEPMHSI.
XUMHYeCcKast dBOJIOIHS.
AOUOTCHHBIN CUHTE3 OPTraHNYECKUX
BEILIECTB U3 HEOPTraHUYECKHUX.
DKCIepUMEHTAIBHOE
MOJATBEPKICHUE XUMUYECKOMN
sBoJironMu. HauaneHbie aTansl
OMOJIOrNYECKOM IBOJIIOIINH.
I'unoreza PHK- mupa.
dopmMupoBaHre MEMOPaHHBIX
CTPYKTYP Y BOSHUKHOBEHHUE
MPOTOKJIETKH. [IepBble KIIeTKH U UX
spomonus. PopMupoBaHue
OCHOBHBIX TPYIII )KMBBIX
OpraHU3MOB.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863ea5a6

12

PazBuTue xu3Hu Ha 3eMJie 1o Apam U
nepuogam. Pa3BuTue xu3Hu Ha
3emJie 0 ApaM U IEPUOAAM.
Karapxeii. Apxelickas u
nporepo3orckas 3psl. [laneozoiickas
9pa U e€ MepuoIbl: KEMOPUHCKHIA,
OPJIOBUKCKHUW, CHITYPUNCKUH,

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe
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J€BOHCKMM, KAMEHHOYT OJIbHBIM,
nepMckuii. Me3o3oiickast apa u e
MEPUOJIbI: TPUACOBBIN, FOPCKHUI,
MenoBoi. KaliHo3oiickas apa u eé
MEPUO/IbI: TTAJIEOr€HOBBIH,
HEOT'€HOBBII, aHTPOIIOI'€HOBBIN.
XapakTeprucTUKa KJIuMara u
re0J0rMYECKHUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTENBHOTO U )KUBOTHOT'O MHpA.
Apomopho3bl y pacTeHU U
*KUBOTHBIX. [losiBIEeHKE, pacuBeT u
BBIMUpAHUE TPy KUBBIX
OpraHU3MOB.

13

OCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MUPA.
[TpakTrueckas padota Ne 1
«M3yueHne UCcKomaeMbIX OCTaTKOB
pacTeHMii U KUBOTHBIX B
KOJUIEKLHUAX» DKCKypCHUs
«OBOJIIOLINS OPraHUYECKOI0 MUpa Ha
3emiie» ( KpaeBEAUECKUN My3el
ATTTY um. K.JI. YmmHCKOTO)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

14

CoBpemeHHas cucrema
opranunyeckoro mupa Cucrema
OpPraHUYEeCKOro MUpa KaK OTPaXKEHUe
sBoMIOLUU. OCHOBHBIE
CHCTEMATUYECKHE TPYIIIIEL
OpraHU3MOB.

bu6mmoreka [IOK
https://m.edsoo.ru/863ca48¢e
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15

DBOJIOIMS YeTI0BEeKa (aHTPOIIOTEHE3)
DBOJIIOLIHS YEJIOBEKA. AHTPOIOIOTHS
Kak Hayka. Pa3BuTue npeacraBieHUn
0 MPOUCXOXKJCHUH YEIIOBEKa.
Meroapl U3ydeHHUs aHTPOIIOTEHE3A.
CxoacTBa U pa3inuuus 4YeIoBeKa U
KUBOTHBIX. CHCTEMAaTHYECKOE
MOJIOXKEHUE YeJIOBEKa.

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

16

JBrokymue cuitbl (paxTopsl)
a"TpororeHe3a. Hacieacreennas
U3MEHYMBOCTD ¥ €CTECTBCHHBIN
or6op. Ob1IecTBeHHBIN 00pa3
’KM3HHU, U3TOTOBJICHUE OPYAHU TPy/a,
MBIILJICHUE, PEYb.

bu6mmoreka [IOK
https://m.edsoo.ru/863ecad44

17

OCHOBHBIE CTaIUH U BETBU
9BOJIIOLIUY YEJIOBEKA:!
ABCTPAIIONIUTEKHU, UENOBEK YMEIIbIH,
Yenosek npsamoxoasimumii, Yemosek
HEAHAEPTAIbCKHM, UeToBeK
pa3yMHBII COBPEMEHHOTO THIIA.
Haxonku uckormnaeMbIx OCTaHKOB,
BpEMs CYIIECTBOBAaHHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

18

YenoBedyeckne packl U PUPOTHBIC
ajanTanuy yeioBeka. YemoBeueckue
pacbl. OCHOBHBIE OOJIBIIIUE PACHL:
eBporieon THas (€Bpa3HiicKas),
HETpo- aBCTPAJIOUAHAS

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(9KBaTOpHUAIIbHAS ), MOHTOJIOUTHAS
(azuarcko-aMepuKaHcKas). YepTsl
MIPUCTTIOCOOJIEHHOCTH

MIpe/ICTaBUTENEH YeIOBEYECKUX pac K

YCJIOBHSIM CYILIECTBOBAHUS.
EnuHCTBO UenoBeueckux pac.
KpI/ITI/IKa COIMMAJIBHOTO JapBUHU3MA
U pacu3Ma.

19

PesepBubIil ypok. O600611eHIE IO
TeMe «BOo3HUKHOBEHHUE U pa3BUTHE
KU3HU Ha 3eMJIe»

20

DKOJIOTHs KaK HayKa. 3aJlauu U
paszensl SKoJoTur. MeTo bl
9KOJIOTHYECKUX HCCIIEIOBAHUMT.
DKOJIOTHYECKOE MUPOBO33PECHHUE
COBPEMEHHOTO YEJIOBEKA.

21

Cpenbl 0OUTaHUS U SKOJIOTHYECKHE
dakTopel. Cpenbl oOOUTaHUS
OpPraHU3MOB: BOJHAs, HA3EMHO-
BO3/yIIIHAS, IOYBEHHAs], BHYTpHU-
OpraHu3MeHHas. DKOJIOTUIECKUE
dakropsl. Kimaccupukamms
9KOJIOTHYECKUX (PaKTOPOB:
a0HMOTUYCCKUE, OMOTHYECKHE U
aHTponoreHHele. Jleiicteue
9KOJIOTUYECKHX (haKTOPOB Ha
OpraHU3MBbI

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AbunoTtnueckue GpakTophl: CBET,
TeMIIepaTypa, BIaKHOCTb.

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863¢eb10e
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®otonepuoausm. [lpucnocodienus
OpPraHu3MOB K JICHCTBUIO
abnoTnuecknx (paxToposB.
buonornueckue puTMBI.
JlabopaTtopnast pa6ota Ne 3.
«Mopdodomnoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanus». JlabopaTopHas pabora
Ne 4. «BnusHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23

buotnueckue dakropsl. Buabt
OMOTUYECKUX B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUITHUIECTBO,
cumOuo3 u ero Gpopmsl. [lapazutuzm,
Koorepanus, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO,
HaxJIeOHMYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HaUeHHEe OMOTHICCKUX
B3aUMOJECUCTBUN I
CYIIECTBOBAHUS OPTaHU3MOB B
MPUPOJHBIX COOOIIECTBAX.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKUE XapaKTEPUCTUKH
nonyssiiur. OCHOBHBIE TTOKa3aTeNN
MOMYJISIIMH: YACIEHHOCTD,
IJIOTHOCTh, POXKIAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTPALIHSL.
JluHaMyKa YUCIIEHHOCTH MOMYISIUN
u e€ peryssnus. lIpaktuyeckas
paborta Ne 2 «IToacuér mmoTHOCTH

0.5



https://m.edsoo.ru/863eb348

MONYJIALIMK pa3HbIX BUIOB
pacTeHui»

25

Coo0bmiecTBa OpraHu3MOB —
ouoreHo3. CTpyKTyphl OMOIIEHO3A:
BUJIOBast, IPOCTPAHCTBEHHA,
Tpoduueckas (uieBas). Buasi-
noMuHaHTHL. CBsI3M B OMOIICHO3E.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKUE CUCTEMBI
(axocucremsl). [Tonstue 06
HKOCHUCTEME U OMOTEOLIEHO3E.
OYHKIMOHATHHBIE KOMIIOHEHTBI
HKOCHUCTEMBI: TIPOTYLICHTHI,
KOHCYMEHTBI, PeyIICHTHI.
Kpyrosopor BeniecTs 1 moToK
SHEPTUHU B SKOCUCTEME.
Tpoduueckue (MUIIEBbIE) YPOBHU

O9KOCHUCTCMBI. HI/IH_IGBBIG OCIn U CCTH.

OcHOBHBIE TOKA3aTENU YIKOCUCTEMBI:
Ooromacca, MpoTyKITusI.
DKOJIOTHYECKHE MUPAMUIbIL:
MPOIYKIIMH, YUCIEHHOCTH,
o6uomaccel. CBOMCTBA YKOCUCTEM:
YCTOWYUBOCTD, CAMOPETYJISILIHS,
pazBurue. Cykieccus.

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TIOKa3aTEIN YIKOCHCTEMBI.
Oouomacca, MpoTyKIIHSI.
DKOJOTUYECKHE THPAMHUJIBI:
MIPOYKIIMH, YUCIICHHOCTH,
ouomaccel. CBOMCTBA YKOCUCTEM:

Bbu6nmmoreka [JOK
https://m.edsoo.ru/863eb5fa
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YCTOMYHUBOCTb, CAMOPETYJIIALINS,
pazBurue. Cykieccus.

28

IIpupoaHBIE S3KOCUCTEMBI.
DKOCHCTEMBI PEK U 03EP.
DKocucTema XBOIHOr0 WK
LIMPOKOJIMCTBEHHOTO JIECa.

29

AHTpPOINOTreHHbIE SKOCUCTEMBI.
ATpOIKOCHCTEMBI.
YpboakocucteMsl. bruonorudeckoe u
XO3SIMICTBEHHOE 3HAYCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak pakTop
YCTOMYUBOCTH KOCHUCTEM.
CoxpaHeHre OMOJIOTHIECKOTO
pazHooOpa3us Ha 3emiie.

30

buocdepa — rmobanpHas
skocucreMa 3emid. Yuenue B. 1.
Bepuanckoro o 6uocdepe. ['panuisi,
COCTaB M CTPYKTypa Ouocgepsl.
JXKuBoe BemecTBoO U ero (HyHKIIHH.
Ocobennoctu 6uocheps! Kak
rI100aTbHOM SKOCUCTEMBI.
JlnHaMHYECKOe paBHOBECUE U
oOpartHas cBs3b B buochepe.

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ounochepsl. KpyroBopoTs! BemecTs u
OMOTCOXMMHYECKUE ITUKITBI
AJIEMEHTOB (YTJIepoja, a30Ta).

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16
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3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CYIIIH.

32

YenoeuecTBO B Orocdepe 3emiu.
AHTpOIIOTCHHBIC H3MECHEHHUS B
ouocdepe. ['mobanpHBIC
HKOJIOTUYECKHE TTPOOIEMBI.

33

CocymiecTBOBaHHE TPUPOJIBI U
yenoBeuecTBa. CoxpaHeHUE
Oropa3zHo00pa3us Kak OCHOBA
ycroiunBoctu 6nochepsl. OcHOBa
PaLMOHAIBLHOTO YIIPaBICHUS
MPUPOTHBIMH PECYPCaMH B UX
UCTOJIb30BaHuE. [l0CTIKEHUS
OMOJIOTUY M OXpaHa TPUPOJIBI.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863ebale

34

PesepBHEIit ypok. O0001IEHHE TEMBI
«Co00111ecTBa ¥ 3KOJIOTUIECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* buonorus. O6mas 6uonorusi, 10 xknace/ CuBormazos B.U., Aradgonosa U.b.,
3axapona E.T., O6mecTBO ¢ orpaHndeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AxkumonepHoe obdmectBo «M3aarenberBo «lIpocBemenne»

* buonorus. O6mas ouomnorus, 11 kinacc/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O61m1ecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «IPODAY;

AxknnonepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

MeTtoanyeckue MaTcpualibl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



