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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY ISt
omnpeneseHus MoaXoq0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOTro TMpenMera
«buonorusi»  coctaBuwiM: KoHuentyaineHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJAEp)KaHUSA, pE3yJbTaToB OOydYeHUs U
TpeOOBAHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHME CHUCTEMBI CPEIHEro
ob1rero oopazoBanus B Poccuiickoit deneparinu, a Takxke MOJ0KEHUS O crieruduke
Ouonoruu, €€ 3HAUCHUH B TO3HAHUM >KMBOW TPUPOABI MU OOECIeueHUU
CYILIECTBOBaHMs 4YeJIOBeUecKOro oodiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEBI TI0 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma no Guosioruu 1aé€t NpeacTaBiIeHue O LeNx, 00 oOlIel cTpareruu
00y4eHus, BOCHUTAHUSI ¥ Pa3BUTHs 00yUJaIOIIUXCsl CPECTBAMH yU€OHOTO peAMETa
«buonorusy, onpezenser o0g3aTeIbHOE IPEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacmpezieieHue Mo pas3iesiaM U TeMaM, PEKOMEHAYEeMYIO IOCJIE0BATeIbHOCTD
U3Yy4YEeHUs! Y4eOHOro MaTepHalia ¢ y4éTOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSA3€H, JIOTUKM O0Opa30BaTENbHOrO TMpoOliecca, BO3PACTHBIX OCOOEHHOCTEU
o0ydJaronmxcsi.

B nporpamme no Onosiornu Tak:ke yUYMThIBAIOTCS TPEOOBAHUS K MIIAHUPYEMBIM
JUYHOCTHBIM, METaNpPEAMETHBIM W MPEIMETHBIM pe3yJbTaTaM oOOydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NEeATEIbHOCTH/YUeOHBIX JEeUCTBUM OOy4YaroMMXCSd IO OCBOCHMIO COJAEpKaHUSA
OMOJIOrHYECKOro 00pa3oBaHMUsL.

B nporpamme no 6uosorum (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYEHMM OHMOJIOTHM, OJjlarojiapss 4yeMy B HeW
POCMATPUBAETCSl HAMpPaBICHHOCTb HA pa3BUTHE 3HAHMM, CBSA3AHHBIX C
GbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e >XM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXKaIolleld MPUPOTHON cpene.
[ToaTomMy Hapsiay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOEHUH >KUBBIX CUCTEM PA3HOIO PaHra U CYUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX TPOIECCOB B MporpamMme Mo OHOJIOTHH yAEJICHO BHUMaHHE HCIOJb30BaHUIO
MOJIyYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33124, B
TOM dYHCJe: TPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIFTUPOBAHMSI, 000CHOBAHUS SKOJIOTHUECKH 11€1eCO000Pa3HOro
MOBEJICHUSA B OKPY’KAIOIIEHW MTPUPOIHON CpeAe, aHAIIN3a BIIMSHUSA XO3IMCTBEHHOM
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHnue BHHUMaHUS K TPUKIAAHONM HANpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorusy MpoAUKTOBaHO HEOOXOIUMOCTHIO 00ECTICUeHUS YCIOBHN JIJISl peIICHUS



OJTHOM M3 aKTyaJbHBIX 3aJ1ay IIKOJBHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanosaraet (GopMUpOBaHHE y OO0YYAIOUIMXCA CIOCOOHOCTH alalTHUPOBATHCSA K
W3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpelHero oOIIero o0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecrnieunBaeT (GOPMHPOBAHME Yy OOYYAIOLIMXCS MPEACTABICHHUN O
HAy4YHOW KapTHHE MHpa, paciiupsieT U 00O0OIIaeT 3HaHUs O >KMBOW Ipupoje, eé
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OPTraHW3allid M SBOJIOIUHU, CO31aET
yCIOBHUSI  JJIA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M Oe3omacHOro obOpasa
KU3HH, IKOJOTUYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUSI K dKUBOW MPUPOJIE
U YEIIOBEKY.

Bonwimoe 3naueHne OMOIOTHS UMEET TaKKe JJIS PEIICHUSI BOCIIUTATEILHBIX U
pa3BUBAIOIIMX  3aJa4  CpeAHEro  oOmiero  o0pa3oBaHUs, COLMAIU3AIMIU
obyuaromuxcs. M3ydyenue Ouonoruu obecrnieurBaeT yCJIOBUS Il GOpMUPOBaHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX ¥  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPhl, CIOCOOCTBYET HHTETPAIlMU OMOJOTUYECKUX 3HAHUMA C
MPEACTABICHUSIMU U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpadgun. Ha3BaHHbIE TOJIOKEHHS O TMpPEAHA3HAUYEHUH YYEOHOTO TpeaMeTa
«buonorus» COCTaBUIM OCHOBY Ui ONpENeNieHUs IMOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €TI0 COJEP)KAaHMS, TPEICTABICHHOTO B MPOrpaMMe IO
Oouooruu.

Ot60p copepxanus yueOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBIEH C TMO3UIMI KyJIbTypOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUHU C
KOTOPbIM OOy4aroluecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HaUYUMble Jis
dbopmupoBaHus OOIIEH KyJbTYypbl, ONPENCSIONMNE aJCKBATHOE IOBEICHUE
YeJioBEeKa B OKPYXKArolIel MPHUPOAHOIM cpese, BOCTPEOOBAHHBIE B IMOBCEIHEBHOM
KU3HU U TpaKTUUecKo aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUsS, KOTOPBIE CIIyKaT OCHOBOU I (POpMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
IIEHHOCTHBIX  OPHCHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3allUU
OMOIOrHYecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJEpKaHUA Y4YeOHOro MaTepualia B IpOrpamMme IO
OMOJIOTUM OCYIIECTBJICHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KMBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AINH U
HBOJIIOITMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIIEYIOUIUE COoJepKaTeNbHble TnHun: «buosnorus kak Hayka. Metozsl
HAay4yHOTro To3HaHus», «Kietka kak Ouonormyeckas cuctemay, «OpraHus3m Kak
Oouonornyeckas cucrema», «CucreMa M MHOTrooOpasve OpraHUYeCKOrO MHPay,
«IBOJIOIHUS KUBOHM TPUPOIBI», « IKOCHCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH.



[lens m3yuenus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHHEe  OOYyYarONMIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHATHHOU
OpraHW3alMK >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHrne yMEHUU
UCIIOJIb30BaTh ATH 3HAHMS JJII TPAMOTHBIX ACHCTBUH B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPO/IBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIaX, CIyXKalIuX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOMIMXCS IMO3HABATENIbHBIX, HHTEJUICKTYyaJlbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OWONIOTUY HAyYHBIX B3TJISIOB, WJEH W TOAXOJOB K HM3YyYCHHUIO JKHBBIX CHCTEM
pPa3HOTO YPOBHS OpPTaHU3AIUY;

CTAHOBJICHHE Yy OOydyarolmuxcsi oOmeld KyJabTypbl, (YHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIETO
MUpa KUBOW MPUPOJIBl HA OCHOBAaHUY 3HAHUH W OTIBITA, TIOTYYCHHBIX MTPU U3yUCHUN
OMOJIOTHH;

dbopmupoBaHue Yy OOYy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATENbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHBOU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STUYECKHIX
HOPM IPU IPOBEICHUN OMOJIOTMUYECKUX UCCIEA0BaHUM;

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

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJEACTBUN CBOEU JIESITEILHOCTH 110 OTHOLICHUIO K OKPYXKAKOUIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MEp MPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero ob6pasoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENBHBIM yUEOHBIM MPEIMETOM, BXOISAIINM B
cocTaB npeaMeTHoM o0nacTi « EcrecTBeHHO-HAyUHbIE TIPEIMEThI.

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



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponb Ouonoruu B hopMUpPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI Mupa. Cucrema
OMOJIOTMUECKUX HAYK.

MeTo1pI TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiaacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JIAHHBIX ).

JdemMoHcTpanum:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBD.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYEHUU OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: ononaorun. Otanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OpraHU3alluU
YKUBOW IPUPOABD).

Oo6opynoBanue: moaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUIM COCTaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BelIlecTB 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 MOJIeKYyJbl (IIepBUYHAs, BTOpHUYHAs, TpPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUM OETIKOB.



depMmeHThI — OHoJI0THYecKHe KaTanu3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HEeHTp, cyoOcTpatHas cnenupuuHoctb. Kodepmentsl. Burtamunbl. Otianuuns
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIN3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), AucaxapHibl
(caxapoza, JlakT03a) M THoOJUcaxapuabl (Kpaxmaj, INIMKOT€H, LEJI003a).
buonornueckue QyHKINU YrIeBOJOB.

Jlununel: Tpurauuepuasl, Qochonunuasl, crepounsl. [ uApopUIBHO-
rugpodoOHble cBolicTBa. buonornueckue ¢yHknuu JunuaoB. CpaBHEHHE
YTJIIEBOJIOB, OEIKOB U JUIUI0B KaK HICTOYHUKOB SHEPTUU.

HykneunoBesie xkucnotrsl: JHK u PHK. Hykineoruasl — MOHOMEpHI
HykJIenHOBbIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Bunast PHK. AT®: ctpoenue u GpyHKIINN.

[{uTosnorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMOJECUCTBUSA
uaeH u (akToB B HAYYHOM MTO3HAHUU. MeTOo/1bl U3yUeHUS KIETKH.

Knetka xak nenoctHas xuBast cuctema. O01ne npu3Haky KJIeTOK: 3aMKHYTas
HapyxHass memOpaHa, moiekynsl JJHK kak renermueckwii ammapar, cucrema
cuHTe3a Oenka.

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

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
dbyukiuu. [nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uromnnasma u eé
opraouzasl. OpHomeMmOpaHHble opraHounbl kierku: OIIC, anmapar I'onbmxu,
au30CcOMBl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHouAbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KIyTUKU. OyHKIIMY OPTaHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynaropHslil neHTp kiaetku. CTpoeHue siapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEKUBOU ITPUPOIEY,
«Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIE».

Tabmuupl n cxemsl: «llepuoanueckas TabnMIIa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAB, «bruocunTes 6enka», « CTpoeHre MOJIEKYJIbl OelIKay,
«Ctpoenue pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne monekybt



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKN», «CTpoeHue KXUBOTHOW KIETKW»,
«CTpoeHHE pPAaCTUTENbHON KIETKH», «CTpoeHHe NPOKAPUOTHUYECKON KIETKI,
«CTtpoeHue sipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIECTOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabota Ne 2. «M3yueHue cCTpoeHUsI KIETOK PpPACTEHUI,
KUBOTHBIX U OaKTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax U uX
OIHCAHHE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeIIeCTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIIAaCTUYECKUIT 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. Ponbk ¢pepMeHTOB B
0oOMEHe BEIECTB U NMPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emuie. Biausinue ycnoBuiil cpenibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUI.

XeMOoCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUYECHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KJeTke. PaciiernsieHue BeliecTB, BbIICICHHE U
aKKyMYJUPOBAHHE SHEPTUH B KIJIETKE. DTarbl JHEPreTUYECKOT0 oOMeHa. [ mukoms.
bpoxxenne u ero Buubl. KucioponHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucaurensHoe pochopunrpoBanue. IPHEeKTUBHOCTh FIHEPTETUUECKOTO 0OMEHA.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHetnueckod uHopmanmMu B KIETKE. ['€HETHYECKH KOA U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6nocuHTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmel xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. U.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMS M KMU3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummynonedunura yenoreka (BHY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodumakrtrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemMoHcTpanuu:

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

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocunres», «Ctpoenue JIHK,
«Ctpoenue u QpyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CITIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KISTKN», MOJeib cTpyKTypbl JTHK.

Tema S. PasmMHoOXKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B UHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumionaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{utonoruyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBHUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

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

[Iporpammupyemasi TuGeb KJIETKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBEeHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TomoBoe pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Craguu meito3a. IIpomecchl, MpoUCXOasIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo3a.

["ameTorenes — mporecc 0OOpa3oBaHUsS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie >xene3pl: ceMeHHUKUA W sudHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
OcoOEHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0TBOpEHUE.
[Taprenorenes.

WunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpysiius, opraHorene3. IloctamOpuonanbHOEe pazButhe. TuIbI
NOCTAOMOPUOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



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

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

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DOpMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHUE
pacteHui», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukim», «Pernmukamus JHK», «Mutos»,
«Menos», «IIpssmoe u HenpsaMoe pa3BUTHEY, «I aMETOTEHE3 Yy MIIEKOIUTAIOIIUX U
YeJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MHKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301,1bl
MJIEKOIIUTAIOLIETO», «SHIIEKIeTKa MIIEKONMUTAOWEro», «KapnoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alUInKauus «/leleHue KIeTKu», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

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

JlabopaTopHas pabora Ne 4. «/3ydeHuwe cTpoeHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pazButus reHeTuku. Poibs nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTHUYECKH,
LIUTOT€HETUYECKHUI, MOJEKYISIPHO-TreHEeTUUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpellMBaHue. 3aKOH €JAMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. [IpaBuiio ToMuHUpPOBaHUs. 3aKOH paclleIIeHns IPU3HaKkoB. [ unoresa
yuCcTOTHI rameT. [loHOe 1 HenoJIHOe JOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upytolee ckpeupanue. Menonp30BaHne aHATU3UPYIOLUIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Pabota T. Moprana no criernieHHOMYy
HacIIEJOBaHUIO F'eHOB. Hapyiienue cuenienus reHoB B pe3yJIbTaTe KpOCCHHTOBEPA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



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

N3meHunBoCTh. BHIbl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIE/ICTBEHHAS.
Poinp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakiuu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnenacTtBenHas, uWiM TeHOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHaTHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOMHATHUBHOMU
W3MEeHUYMBOCTUA. MyTarmoHHast "3MeHUIUBOCTh. Kimaccudukanusi MmyTamuii: TeHHBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAClIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiona.

BHesnepHas HaClI€ACTBEHHOCTh U U3BMEHUYHBOCT.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHYCCKUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE reHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHble 3a0ojieBaHMs 4YeOBEKa: TI'€HHBIC OOJIC3HH,
OOJIE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHIBI
310pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHHUE MEIUIIMHCKOU
TCHETUKH B MIPEJOTBPAICHUY 1 JICYCHUN T€HETUUECKUX 3a00JIeBaHUM YeloBeKa.

JdemMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETHYEeCKast
OCHOBa», «3aKOH pacLICIUICHUS U €T0 IUTON€HETUYECKask OCHOBa», «3aKOH YUCTOTHI
rameT, «Jlurnbpunnoe ckpemubanue, «llutomornyeckre 0CHOBBI JUTUOPHUIHOTO
CKpeumBaHusay, «Menos3y», « B3auMoeiicTBre aJUIeNIbHBIX TEHOBY, «l €HEeTHYeCKue
KapThl PACTCHUM, )KUBOTHBIX U 4YeJOBEKay», «['eHeTnka mosna», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MoJIoM», «KapuoTumbl 4enoBeKa M >KMBOTHBIX),
«Bugsl m3meHunBoCTHY, «MoaudukamoHHas M3MEHUMBOCTHY, «HacnemoBanue
pesyc-baktopa», «I'eHeTruka rpynn KpoBmw», « MyTarinoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MoJieNu-anmuiuKanuu «MOHOTUOPUIHOE CKpElIUBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBaHue», «llepekpécr
XPOMOCOM», MUKPOCKOIT U MUKpoTipernapart «J[po3oduna» (Hopma, MyTanuu GopMsl
KPBUIBEB U OKPACKH Tena), repdapuii «'opox moceBHOI».



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlabopaTopHas pabora Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTUOPUIHOTO CKPEUIUBAHUS Y JP030( Uikl HAa TOTOBBIX MUKPOIIpENnapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydyenne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BApUAIMOHHOU KPUBOW».

JlaGopatopHas padota Ne 7. «Ananu3 MmyTanuil y apo30(uisl Ha TOTOBBIX
MUKpOIpenaparax».

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

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOUECC. 3apOKICHHUE CEJNEKIUH U JIOMECTUKAIIMS.
VYyenne H. Y. BaBunoBa o ieHTpax mpouCcX0XI€HUsI 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuit. LleHTpbI MpOUCX0KACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCoBBIM U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMU DPACTEHH M JKMBOTHBIX. OILIEHKa 3KcTepbepa. BIM3KOpOoaCTBEHHOE
cKkpemuBanue — WHOpuAMHr. Yuctas nuHusA. CKpelMBaHWE YHCTHIX JIHMHHM.
['erepo3uc, wimu rudpuaHas cuia. HepoacTBEHHOE CKpeIlMBaHUE — ayTOPUAMHI.
Otnanéunas rudpuauzanus u e€ ycrnexu. ICKyCCTBEHHBIN MyTareHe3 u moJiydeHue
NOJIUTITIONIOB. JIOCTHXKEHUS CeNEKIIMKU PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib NMPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3manus pexomOunantHoi JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kierounble KyJnbTypbl. MUKpOKIOHAJIBHOE PAa3MHOXKEHUE PACTEHUU.
KionupoBanue BBICOKOIPOIYKTUBHBIX — CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

DKoJioruuyeckue M dtuyeckue  npobiembl. MO —  reHeruyecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersl: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHoOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYpPHBIX pacTeHuit», «Ilopoasl 1OMaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OObekThl OuoTexHONOTHNY, «KieTouHble KyabTYphl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISIKH TUIOZIOB i KOPHETIJIONOB JUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypenust «OCHOBHBIE METOAbI U JOCTUKEHHUS CEJIEKUWA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[MOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,



COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpHUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJTACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusiHuEe 3BOJIIOLNMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BoMOIMU. [lameoHTOMOrMYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B THAJCOHTOJIOIMYECKON JIETOMMCH, HEPEXOIHBIE (POPMBI.
buoreorpaguyeckue: cxoacTso U paznuuue (payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKue: CXOACTBA W pa3inuus 5MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BceX
OpraHU3MOB.

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBUHM3MA. J[BWKyIIHE CHUIIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAass W3MEHYUBOCT,
O0opb0a 3a CyIIeCcTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus Bostonnu (CTD) 1 €€ OCHOBHBIE MOJTOKEHHUS.

Mukposontonus. [Tonynsiuusa kak equHUILA BUAA U 3BOJIIOLIMH.

JBuxyue cuibl ((hakTopbl) SBONIONUHM BHIOB B MpHUpoJe. MyTallMOHHBIHI
OpoLEecC W KOMOMHATHBHAas W3MEHUYUMBOCTH. llomynsnuoHHBIE BOJIHBI M Apeid
re’oB. M3oisnus u Murpanus.

EctectBennblii 0oTOOp — HampaBisitonmii  (aktop 3Bomonud. DopMbI
€CTECTBEHHOTO 0TOOpA.

[Iprucnoco0NeHHOCTh OpPraHU3MOB KakK pe3yJibTaT 3BojrouuH. [Ipumepst
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UAMOAJANTALNH.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (QOpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IJKOJIOrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHUECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOIIOLUY.

[IpoucxoxkaeHne OT HeCNEeNMAIN3UPOBAaHHBIX NpenkoB. lIporpeccupyromas
crienuanu3anys. AJanTuBHAS paguaLusl.

JdemMoHcTpanum:

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



Tabmuis! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiiey», «3apoabIIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy», «Popmbl  OOpbpObI 32
cyliecTBoBaHue», «EctecTBeHHBI 0TOOpY», «MHOrooOpasme COpTOB PacTEHUI»,
«MHuoroobpazue  mopoa  KMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Unumoamantaumu», «OO0mIas aereHepanus,
«/IBmkymme cunsl dBosonum», «Kapra-cxema wapmpyra nyrtemectsus Y.
Hapsuna», «bopbba 3a cymiecTBoBaHue», «lIprcmOCOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe Bua000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
KHUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaBICHHs H3BOJIIOLMHU», 00bEMHAs MOJENb
«CTpo€eHre roJIOBHOTO MO3Ia MIO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, kojuleKuus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmiukanus «llepekpécr
XpPOMOCOM», BIIaXKHbIE ITpenapatsl «Pa3zBUTHE HACEKOMOT0», «Pa3BUTHE JISTYIIKN,
Mukpormnpenapar «lpozoduiiay (Hopma, MyTaruu (OpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHuE BHUIOB IO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGopartopHas padota Ne 2. «Onucanre nprucrnoco0JIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBEeHMEe U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHble TpPEACTABICHHUS O 3apOXKICHUM >KHU3HU. HaydHble TUnores3bl
BO3HMKHOBEHHUs >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKOM 3BOIIOMY. HavanbHble 3Tansl
ouosiorndyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM M HMX 3BOJIIOLUA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa W €€ mepUOABL: KEMOPHUICKHUIA,
OPIAOBUKCKHUH, CUITYPUHNCKHUM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

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

KaliHo3omckas 3pa u €€ mnOepuoApl: NaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [l0siBIIEHME, pacliBET ¥ BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUuH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIITBI OPraHU3MOB.

DBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKka. PazButue npeacraBieHuil o
MPOUCXOKICHUHN 4YeloBeKa. Meronsl HW3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBuxyue cuibl (hakTopbl) aHTpornoreHesa. HacnenctseHHas H3MEHUNBOCTb
U eCTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 *KU3HU, M3TOTOBJICHUE OPYAUN
TpyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pazymubiii. Haxonku wucKoOmaembIX OCTaTKOB, BpEMsl CYLIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBAaTOpUalibHAs),  MOHTOJIOUIHAS
(a3maTcko-aMepukaHckasi).  YUepTel  MPUCHOCOOJECHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHHUSA. EJIHMHCTBO 4YeJIOBEYECKHX pac.
Kputuka pacusma.

JdemoHcTpanuu:

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

Tabmunpl n cxembl: «BosnuknoBenne CollHEUHOH cucTeMmbl», «Pa3Buthe
OpraHn4eckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuornueckast kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOITMYECKHX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «JlpeBHenmmue moaw», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeuecKne pachb».

O6opynoBanue:  mynsixu  «lIpoucxoxaenue  venoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKH WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHM IEepBOOBITHOIO YENOBEKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), TEOXpoHOJIOTHYEcKass Tabnuma, Kouiekiusa «Dopmbl
COXPAaHHOCTH MCKOITAEMbIX KUBOTHBIX U PACTECHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[TpakTrueckast padora Ne 1. «/3ydyeHne nckomaeMbIx OCTaTKOB PaCTEHUN U
YKUBOTHBIX B KOJUJIEKIIUSIX).

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

Tema 3. Opranu3mMbl 4 OKpPY:KawIuas cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4ud U paszesbl 3KOJIOTHH. MeToIbl SKOIOTHYECKUX
VCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHA.

Oxonoruueckue (axkropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abuoTuyeckue, OMOTHYECKHE M aHTPOIOTeHHble. JIeicTBHE SKOJOTHYEeCKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOluoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BIaxHOCTb. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckue puTMsI.

buotnueckue axktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusMm, xoomepaunus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBaHUS OpPraHW3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyjsuud. OCHOBHBIE IOKa3aTENIH
NOMYJISIUMW: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ peryJsius.

JdemoncTpanuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkenb.

Tabmumpl u cxembl: kKapTa «[Ipuponusie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranuzmoBy», «®otonepuoauzmy», «llonmynauumn», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTU NOMYJSUUU UHDY30puu-Ty pesbkny, «IlumieBplie nenm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH paCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

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

[TpaxTrueckast padora Ne 2. «IloacuéTr MIOTHOCTU MOMYJISIUIN pa3HBIX BUAOB
pacTeHu.

Tema 4. CooOmecTBa ¥ 3KOJI0rH4ecKHe CUCTEMBI.

CooOiiecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OuOlleHO3a: BUIOBas,
POCTPAaHCTBEHHAs, Tpoduueckass (muienas). Buasl-momuHantsel. CBsizu B
ouoneHose.

Dkoyoruueckne cucrembl (dkocuctembl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYILICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH 3KocucTeMbl. [IuiieBsie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIM SKOCHCTEMBI: OuoMacca, MPOAYKLIHs. OKOJIOTHYECKHE MHPaAMUIbL:



OPOAYKIMH, YHUCICHHOCTH, OuomMacchl. (CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJsinus, passutue. Cykueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCUCTEMA XBOMHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

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

Yuenune B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rI100anbHOM 3KOCHCTEMBl. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBA3b B
ounocdepe.

KpyroBopoThl BelIECTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yTiepoa,
a3oTa). 30HAJIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

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

CocyuiecTBoBaHHE IPUPOIBI U uesoBeuecTBa. Coxpanenue OnopasHooOpasus
KaK OCHOBa YyCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YINPABICHUSA
IPUPOAHBIMU PECYPCAMU U UX HCIOJIb30BaHUE. JlOCTHKEHU OMOJIOTUHM U OXpaHa
PUPOJIBI.

JdemMoHcTpanum:

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

Tabnuubl u cxemsl: «llumeBbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobOmiectBay, «llenu nuTanusy, «IKoJOTHYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOrOo  Jeca», «buoneHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
aHTPOIOTEHHbIE BO3/ICHCTBUS HA IPUPOAY», «BaxkHEeH e MCTOUHUKY 3arps3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeMIIas cocTaBistomas ornochepon»,
«®aktoppl  gerpagauuu  nouB»,  «llapHukoBeli  3pdekT»,  «DakTopbl
paZoaKkTUBHOTO 3arpsi3HeHuss Ouocdeps», «OOmas crpykrypa oOuocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 53kpaH Ouocdeps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mopelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHbIe coobIIEecTBay, KoJeknn «buorieHo3y, «Bpenurenu BaxkHEHIIIX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYpP», TepOapru U KOJJIEKIINHY PACTEHUHN U )KUBOTHBIX,
pUHAAJIEKAIINE K Pa3HBIM HKOJIOTHYECKUM TpyIaM oHOTo Buaa, KpacHas kaura
Poccuiickoit ®enepaniun, H300paKEHUS OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHUI0, HaJu4yhe MOTUBAlMM K OOYy4YeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBWJIAMHU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT TMpOILlECCaM CaMOIMO3HAHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBKEHHS K 3aKOHY U IMPABOIOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KyJbTYpPHOMY HACJIEIUI0 U
TPAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY>KaroLIEH Cpelie.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOITNXCSI PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOIECCE pean3allii OCHOBHBIX HaNpaBICHUN
BOCIIUTATENBHOU IESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOMIEroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



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

TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH MPHU CO3TaHUH YISOHBIX
IPOEKTOB, pEIIEHHMH Yy4YeOHbIX W MO3HABaTEIbHBIX 3aJa4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEILCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUST K MHEHHIO OIMOHEHTOB NpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBAJKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PonMHy, CBOM f3bIK M KYJbTYPY, IPOLLJIOEC W HACTOSIIEE
MHOI'OHallMOHaJIbHOI0 Hapoaa Poccnun;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJIHOMY HACJEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX Y4YE€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

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

OCO3HaHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHHATHS LEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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



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

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

5) ¢usnuyeckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbSI U
IMOLMOHAJILHOIO 0JIaronmoJy4ms:

MOHMUMAaHUE U pean3aius 3[0pOBOTO 1 6€30macHOro oOpa3a JKu3HH (310pOBOE
UTaHue, COOTIOICHIE TUTUEHUYECKHUX MPABIII K HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATUH W OTAbIXa, peryisipHas (¢u3nueckass aKTHUBHOCTb), OEpexKHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 310POBBIO;

MOHMMAHUE 1IEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYaIIUSX, YTPOXKAIOMIUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA M HEMPUSATUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

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

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

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaTr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHNN BCEH KU3HM;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH TIeJIeCO00pa3HOE OTHOIICHHE K MTPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUM Jid
OKPYXKaIOLIEH CPebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM U TMyTed uxX
peLICHHUS;

CIOCOOHOCTh MCIOJIB30BATh MPUOOpPETaEMbIE IPU U3YyUEHUN OUOTOTUU 3HAHUS
M yMEHUS TpU pEHICHUH TpoOJieM, CBS3aHHBIX C  paIlMOHAIBHBIM
MPUPOOOIL30BaHNEeM  (COONIOZICHME  TpaBWJ  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE pAaBHOBECHS B OKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE HENMPUATUE IEMCTBUM, IPUHOCAIINX BPEA OKPYKAIOLIEH NPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE HIKOJIOTUYECKUE TOCIEICTBUS
NPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IIPAKTHYECKOMN JESITENBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHUE crneuuUuKy OWONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJiIi COBPEMEHHOW IMBHIIM3ALINN:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MTyTeH BbIXOJA U3 INIOOAJIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieyeHHss  Iepexoja K  YCTOMUYMBOMY — pPa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O00ydYarommuxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTU METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YacMble 3HaHWs JJI1 aHauu3a H
OOBSCHEHUS SBJICHUN OKPY’KAIOLIEr0 MUpa U MPOUCXOAUIMX B HEM M3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelIeHus Ipo0JIeM B PeasIbHBIX )KM3HEHHBIX CUTYalIMsX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIIBHOCTH, N'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K AKTHUBHOMY IMOJyUYEHHIO HOBBIX 3HAHUI MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIFOYAIOT: 3HAYMMbIe IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0YYAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPoliece,
cucTeMa, Hay4dHbIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeI0BaHNE, HAOIIOICHNE, N3MEPEHUE, YKCTIEPUMEHT U JAPYTHX ), YHUBEPCATbHBIC
y4ueOHble JelcTBUS (MO3HABaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecneyuBaroniue GopMupoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHON
KOMIIETEHIIMU  OOYYaIOIIMXCS, CIOCOOHOCTh OOYYalolmMXCS  HCIOJb30BaTh
OCBOCHHBIC MEKIMCIUTLIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHMS U YHUBEPCAIbHBIC
y4eOHbIE ICCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTHKE.

MeranpeamMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABATeJIbLHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalW3upoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNENATh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIH30BATh OMOJIOTUYECKHE TTOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPaCCYXXJeHUs (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

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



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUHN JEATEILHOCTH,

KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIIOBUSX PEaIbHOT0, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIeTh HABBIKAMHU Y4EOHO-MCCIIEI0BATEIHCKON M MTPOCKTHON €SI TEILHOCTH,
HaBbIKAMU  pa3pelieHus mpobJjieM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEILICHUS IPAKTUYECKUX 3a/1a4d, TPUMEHEHUIO
Pa3JIMYHBIX METO/I0B MO3HAHHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJBl JICITEIBHOCTH MO TOJYYEHUIO HOBOTO
3HAHUS, €ro HMHTEpHpeTaluy, MNPeoOpPa30BaHUI0 M MPHUMEHEHUIO B YUYeOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPU CO3TaHUH YYCOHBIX M COIUATIBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUIT MBIILUICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOUEBBIMU MMOHSATHSIMH U METOJIaMU;

CTaBUTh M (POopMyauMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIHHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYaIUsX;

BBISABJISITh MPUYMHHO-CJIEACTBEHHBIE CBSA3M U AaKTyaJIUu3UpOBATH 3aj/ayy,
BBIJIBUTaTh TUNIOTE3Y €€ PEIIeHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJIECHUM, 3a71aBaTh MapaMeTPbl U KPUTEPHUH PEIICHHUS;

aHAJM3UPOBAaTh TMIOJYYCHHBIE B XOJE€ peUIeHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIOBUSX;

JaBaTh OIIEHKY HOBBIM CHUTYAIlsSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh IICJICHANIPABIECHHBIA TMMOUCK IMEPEeHOoca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO()ECCHOHATBHYIO CPENy;

yMETh TEPEHOCHUTHh 3HAHWS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00acTd
KU3HEICATSIIBHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIE WJICH, MpeajiaraTb OPUTHHAIbHBIE MOJXOIbl M PEIICHHS,
CTaBUTh MPOOJIEMBI U 33/1a41, JIOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHUKAX MH(POpMAIUU (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JUTepaType, OHOJIOTMYECKUX CJIOBapsX U
CIIpaBOYHUKAaX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTe), aHaIU3UpOBaTh
nH(pOpMaIIMIO Pa3TUYHBIX BUJIOB U ()OPM MPECTABICHUS, KPUTUIECKH OICHUBAThH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



(dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope Oumosiormueckoil nHpoOpMaIuy, HEOOXOUMOM NJIsi BHIMIOJHEHUS YUeOHBIX
3ajad4;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOIb30BAHUS PA3IAYHBIX
MIOUCKOBBIX CHUCTEM;

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

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uH(pOpMaLMend: TNPUMEHATh XUMHYECKHE, (QU3NYECKHUE U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISTHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMY KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHH MO CYIIECTBY 00CYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKACHHUS OTHOCHUTEIBHO BBINOJHEHHS MpeiaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEHUs IPYTUX JIOJEeH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

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

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYAIbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOU MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOICHCTBUS IPU PEIICHNN YUEeOHOH 3a1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,



pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCcTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYaCTHHUKA KOMAH bl B OOIIHIA
pe3ynbTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE IPOEKThI, OLEHUBAaTh HUJEH C MO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI ILEJNEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOUX JAEMCTBUSIX U MOCTYNKax MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIIECTBIIATh MMO3HABATEIbHYIO JESTENbHOCTD, BBISBIATDH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTeIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABIIATS IIJIaH PELLEHUS ITPOOIEMBI ¢ Y4ETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KyJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PEILICHUS;

YMETh OLIEHMBAaTh PUCKM W CBOEBPEMEHHO IPUHHUMATh PEIICHUS M0 UX
CHHKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToOB
JIESITEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IpU aHaJIU3€ pPe3yJbTaToOB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyueckue ajs yueoHoro npeamera «buonorus»
HAy4YHbIC 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3iMYHBIX y4EOHBIX CUTYyallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX c Ouojorued. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

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

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHbI MHpPa M HAy4YHOTO MHUPOBO33pPEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOrOB B pa3BUTUE OHOJOTHH, (YHKIUOHAIHLHON
IPAMOTHOCTH Y€JIOBEKA VISl pEIIEHUS dKU3HEHHBIX 33714,

YMEHHE pPACKpbIBaTh COAEpKAHHE OMOJIOrMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00JI13M (OOMEH BEIIECTB U MIPEBPAICHUE SHEPTUH ),
roMeocras (caMmoperyisiiusi), YypOBHEBas OpraHu3alus SKUBBIX  CHUCTEM,
CaMOBOCIPOU3BEAECHHUE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, I3MEHUYMUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbl (I
Meunnens, T. Moprana, H. M. BaBuioBa) u ydeHust (0 1IEHTpax MHOTrooOpas3us u
MPOUCXOKCHUS KyJIbTYpHbIX pactenuit H. 1. BaBuiioBa), onpenensiTh rpaHULbI KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHUE BJIJIETh METOJIaMHU HAyYHOT'O MO3HAHUsSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEIAECHUE
OMOJIOrMYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUIMOCTH
MEXIy HCCIEAYEMbIMH BEITUYMHAMHU, OOBSICHEHHE IOJIYYEHHBIX pE3YyJIbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX IMOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JIEJIaTh BBIBOBI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYyIIECTBEHHBIC NIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIIETOYHBIX OPTaHW3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB U MPEBpAILICHUS dHEPIUM B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEeHa, XEeMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
MIPOIIECCOB W SIBJICHWM, JJISl TIPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOMIMX JIFOJCH, COOII0ICHNS HOPM IPaMOTHOTO TIOBEJICHHUSI B OKPY KAFOIICH
IPUPOIHON cpefie, MOHUMaHWe HEOOXOMMMOCTH WCIOJIb30BAHUS JOCTHKEHUN
COBpEeMEHHOW  Owojoru ¥ OMOTEXHOJOTHMH  JJIi  PalMOHAIBHOTO
TIPUPOOTIOIH30BaAHHS,

yMEHHE pemiaTh »JJEMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBAaHUE, CIICIUICHHOE HACJIeIOBaHUE, COCTABIIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS JIsl TPEACKA3aHUs HACJICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOIHIATH J1A00paTOpHbIE M TMPAKTUYECKHE DPAaOOTHI, COOII0IAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHUE KPUTHYECKH OIEHWBATh MW HHTEPIPETHUPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMAaIMK, HAyYHO-TTOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

yMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHYECKYI0 MH(MOPMAITUIO U3 HECKOJBKHUX MCTOYHHKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUWHBIN armapar OUOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buomorus» ¢ 11
Klacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTHUHU B CHCTEME HAYYHOTO
3HAHHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOU
TPAaMOTHOCTH YeJIOBEKA JIJIsl PeIIeHUs )KU3HCHHBIX 3a71a4;

yMEHUE PACKPHIBATH COACP)KaHNE OMOIOTHUECKIUX TEPMUHOB U TIOHSTUMA: BUI,
MONYJISIUsA, TEHO(DOH, HBONIONUS, ABWXKYIIUME CHIbl ((PaKTOpPhI) HBOJIOLNH,
MIPUCTIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, SKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOIYIECHTHI, KOHCYMEHTBHI, PpEIYLEHThI, IIeMd TMHTAHUSA,
AKOJIOTHYECKas upamMua, OMoreoenos, onocdepa;



yMEHHE u3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit 3o A. H. CeeprioBa, yueHus o ouochepe B. U. Bepnanckoro),
ONpEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMUBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U TPOBEACHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHHUE TUIIOTE3bl, BHISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEJIWYMHAMHU, OOBSCHEHHUE IMOJYYEHHBIX pPE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJIbI
HAa OCHOBaHHH IOJYYCHHBIX PE3YyJIbTAaTOB,

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEAyLIEHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JEWUCTBUSA 3KOJOTHYECKMX (PAKTOpPOB HA OpraHU3MbI, MepeHoca
BEIIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOTCOXMMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh MOJIyYeHHbIE 3HAHUS A1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbsi U 370POBbA
OKPY>KaIOIIMX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY>Karolen
OPUPOIAHON cpefe, MOHUMaHWe HEOOXOAMMOCTH UCIOJIb30BaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIsl PAllMOHAIBHOTO PUPOIOTIONH30BAHMS;

yMEHHE pelaTh dJIeMEHTapHble OMOJIOrMYecKre 3aJaud, COCTABIIATH CXEMBI
nepeHoca BeIIeCTB U SHEPTUH B dKocucTeMax (LeNu MUTaHus);

yMEHHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKkue padoThl, cOOJ0IaTh
npaBuiia Ipu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000pPYA0BaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBAa MacCOBOM MHGOpPMAIIK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  rJ00ajJbHbIE  SKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111258 OMOOTHYECKYI0 MH(POPMAIMIO W3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbBbIE
HaunmeHoBanue pa3aeoB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
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 PazMHOXkeHUE 1 THANBUAYATIBHOE 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
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/mn P Konrpoabnsie IIpakrTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmorexa [IOK
1 2 0 9 1
BOTIOTHORHAT BHOMOTHA https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE 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 Py tHas cped https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa M 9KOJIOTHYSCKUE CHCTEMBI 9 https://m.cdsoo.rw/7f4 1ccT4
bu6mmorexa [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne aTa nudposLIe
Tema ypoka Kontpoabubie I[IpakTHyeckne A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToap! T03HaHUS JKUBOI
npuposl. [Ipaktudeckas padota
PUpOA P P bu6mmoreka [IOK
2 No 1 «Mcnonb3oBaHue pa3IMIHBIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPY U3YICHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cuctemsi, 1 bubmuorexa [JOK
MPOLIECCH] U UX U3YUYECHUE https://m.edso0o.1ru/863e6564
4 XUMHYECKUH COCTaB KIIETKH. Boma | Bbu6nmuoreka [JOK
Y MUHEPAJIbHBIE COJINA https://m.edsoo.ru/863e674¢
Bbu6nmuoreka [JOK
5 b .C 0 1
CITKH. T-OCTAB H CTPOCHHE DEKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0o.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIU KaTajasbl)»
Bbu6nmuoreka [JOK
7 Yraesogpl. JI 1
TTICBOARL. SR https://m.eds00.ru/863¢6870



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

Bbu6nmuoreka [JOK

8 Hyxnentossre kuciotst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust u METObI N3yUYEHUS bubmmoreka [JOK
kietku. Knetounas teopust https://m.edso0o.ru/863e6e88
10 Krnerka kak 1enoctHas xuBas
cucremMa
CTpoeHmne 3yKapuoTUYECKOM
kieTku. JJaboparopnas pabora No 2
«H3yuenue cTpoeHUs KIETOK bubnuoreka [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAHUE»
Bbu6nmuoreka [JOK
12 OOMeH BeleCTB WM MeTa00JIN3M hitps://m.cdsoo.rw/863e766¢
Bbu6nmuoreka [JOK
13 Potocures. XemocHHTes https://m.eds00.ru/863e7¢98
14 DHepreTUYecKuii 0OMeH bubmorexa [TOK
https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKH.
Jenenue kneTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 0.5 bubnnorexka HOK
«HaOmronenre MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
16 buocunres 6enka. Peaknus bubmuorexa [JOK
MAaTPUYHOT'O CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancusmus — OnocuHTE3 OENKa buGnnorexa LIOK

https://m.eds00.ru/863e796¢e



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

13 Hexknerounsie hopMbI JKU3HU — Bbu6nuoreka [JOK
BUPYCHI https://m.edsoo.ru/863e¢7540
Bbu6nmuoreka [JOK
19 DopMBbI pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
20 Meti
o3 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 Jlaboparopuas pabota Ne 4 0.5 bubanorexka HOK
«3y4yeHue cTpoeHus MoNIOBbIX ' https://m.edso00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpenaparax»
” HNunuBuayansHOE pa3sBUTHE bubnumoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HACJICJICTBEHHOCTH U bubmorexa LHOK
a https://m.eds00.ru/863e8612
N3MCHYHUBOCTH
3aKOHOMEPHOCTH HACTIEAOBaHUS
24 NpH3HaKOB. MoHOrHOpUIHOE bubmmorexa [IOK
P ’ pHi https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPUIHOC CKPEINBAHHUE.
25 J:;[aKOH l1.;ejaBHcmforL:)l bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
HacJIeI0BaHUS TPU3HAKOB
ClemieHHOE HAcIeIOBaHHUE
%6 npu3HakoB. JlabopaTopHas paboTa 0.5 bubnnorexa [HOK

Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPUAHOTO U AUTHOPHUIHOTO

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



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

CKPELIMBAHUA y IPO30(QHIIBI HA
FOTOBBIX MUKPOIPENapaTax»

7 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
NPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso0o.ru/863e8c60
HN3menunBocth. HenacnencrseHHas
W3MEHYHBOCTh. JIJabopaTopHas

)% pabota Ne 6. 3yuenue | 0.5 bubanorexa HOK
MOIU(DUKATTIOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO psiia
Y BapUallMOHHON KPUBON»

HacnencteHHas H”3MEHYUBOCTb.

29 JlaGopaTopHnas pabota Ne 7. | 0.5 bubanorexa HOK
«AHanu3 MyTanui y 1po30¢uibl ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpPOIIpEnapaTax»

bu6mmoreka [IOK

30 T'eneritka uenosexa ! https://m.edsoo.ru/863e8d78
PeseprubIil ypok. O6001IeHIE TIO

31 teMme «HacnencTBeHHOCTH U 1
W3MEHYMBOCTH OPraHU3MOBY»

bu6mmoreka [IOK

32 Cenekuus Kak Hayka H Ipoece ! https://m.edsoo0.ru/863¢9214

1 MeToabl U JOCTHKEHHS CeIICKIINU 1 bubmuorexa [JOK
pacTeHui U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak oTpacib | bubmmoreka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863¢9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KJIACC

KouunyecTBO 4acos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
1 OBOJIIOIMSA ¥ METOJIBI €€ U3yUEeHHS 1 bubmorexa LHOK
H A Y https://m.edsoo.ru/863ea20e
) Hcrtopust pa3BuTHs IPEACTABICHUI 1 bubanorexka HOK
00 3BOJIIOIINH https://m.edso0.ru/863¢9570
bu6mmoreka [IOK
3 MuKpo3BOIIO 1
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak 3yIeMeHTapHast
eJIMHUIIA BUIA U DBOJIIOLHH.
AIHIL A . bu6mmoreka [IOK
4 Jlaboparopnast pabora Ne 1 1 0.5
https://m.edso0.ru/863e¢99¢6
«CpaBHEHHE BUJIOB 110
MOp(}oIOrHIecKOMYy KPUTEPHIO)
5 JIBYOKyIIHME CUITBI (9JIEMEHTApHBIC | bu6mmorexa [IOK
(haKTOpBI) SBOTIOLNH https://m.edso0o.ru/863e9dad
Bbu6nmuoreka [JOK
6 EctectBe i1 oTOOp U ero o 1
TECTBEHHBIH 0TOOp 1 ero Gopub: https://m.edsoo.ru/863e9ed0
Pe3ynbpTarsl HBOIIONMN:
MIPUCIIOCOOJIEHHOCTh OPTAHU3MOB U
. BH1000pazoBanue. JlaboparopHas | 0.5 bubanorexa HOK
pa6ora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCUTEIHHOTO XapaKTepay
2 Hanpasnenns u nytu | bubmmoreka [JOK

MaKpO3BOJTHOIHNHN

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



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

9 HeoOpatumocTs 3BoOMIONNN
10 Uctopus xxu3nu Ha 3emiie U
METO/Ibl €€ N3YUECHHUS
1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie o 3pam bubmmoreka [JOK
U IEpUoIaM https://m.edsoo.ru/863ecabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MUpA.
13 [TpakTuyeckas padora Ne 1 0.5 bubnunoreka [IOK
«M3ydyeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUIEKIIUSX
14 CoBpeMeHHas cuctema bubanorexa HOK
OpPraHUYECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOIIOLMS YEI0OBEKA Bbu6nmmoreka [JOK
(arTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bubmmoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUH 3BOJIOLUU
4eJloBeKa
18 YenoBeueckue packl U IPUPOIHbBIE bubmmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea2
PezepHblil ypok. O0001IeHuE 110
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3eMIie»
20 DKOJIOrus KaK HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

Bbu6nuoreka [JOK

21 (hakTophI https://m.edsoo.ru/863eafec
AOGuotnueckue (hakTophl.
Jlaboparopnas pabota Ne 3.
«Mopdomnorudeckre 0COOEHHOCTH

22 pacTeHMi U3 pa3HbIX MECT 0.5 buommorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanwusy. JlabopaTopHas pabora
No 4. «BnusiHue cBeTta Ha poCT U
pPa3BUTHE YEPEHKOB KOJICYCa
Bbu6nmuoreka [JOK

23 Bromieciue paxTopet https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonyysiud. [Ipaktrdeckas pabora

24 Ne 2 «IToncuét mioTHOCTH 0.5
MOMYJISIIAI pa3HBIX BUIOB
pacTeHui»

25 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

%6 DKOJIOTUYECKHNE CUCTEMBI bubmuorexa [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKa3aTEIU

7 AKOCHUCTEMBI. DKOJIOTHYECKHE bubmuorexa [JOK
nupamMuipl. CBOMCTBA HSKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [Ipupoanbie 3KOCUCTEMBI

29 AHTpPONIOT€HHBIE YIKOCUCTEMBI

30 buocdepa — rnobanpHas bubanorexa HOK

3KOCHUCTEMA 3eMIIN

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



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

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS ) bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 YenoeuecTBO B Onochepe 3eminn 1

1 CocymiectBoBaHUE TPUPOLBI U | bubmmoreka [JOK
YeoBeyecTBa https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IeHIE

34 teMbl «Coo01iecTBa u 1
HKOJIOTUIECKHE CHCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

TepemoB A. B. buonorus. buonorndeckue cucrems! u npoueccs . 10 — 11 kmacc/
«3narenscTBO «MHEMO3UHAM)

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[enukosa E. 1O. Iloypounsie nnansl. BBenenue B 001yro 6uoaoruto u s3xosoruto. 10 kiace.
Bonrorpaa, uzn-so «Yuurens», 2010.

JIsicenko U. B. [loypounsie nnansl. buonorus. 10 knace. Bonrorpan, nza-so «Yuunrens», 2009.
Yepennukona ['. B. [loypounsle mansl. buonorus. 11 kmace. Boarorpan, n3a-po «Yuurensy,
2009.

MyxamemxkanoB U. P. Tectsl, 3auéthl, Omurionpock! mo 6uonorun. 10—11 kmaccel. M.: «Bakoy,
2011.

Anuudepon A. B. KomHaTHbIe pacTeHus B 1IKOJE: HAOIIOAEHHS U SKcriepuMeHThl. M.: Jlpoda,

2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

bubmmoreka I{OK https://m.edsoo.ru/863e4dad
butmoreka ITOK https://m.edsoo.ru/863e4fd4
Bbubmunoteka LIOK https://m.edsoo.ru/863e50ec https://m.edsoo.ru/863e51fa
[[buommoreka ITOK https:/m.edsoo.ru/863e5416
bu6mmoreka [IOK https://m.edsoo.ru/863e¢5538
but6mmoreka [IOK https://m.edsoo.ru/863e5538
but6mmoreka [IOK https://m.eds0o.ru/863e¢5646
bubmuoreka ITOK https://m.edsoo.ru/863e5768
bubmoreka ITOK https://m.edsoo.ru/863e588a
bubmmoreka IIOK https://m.edsoo.ru/863e5ac4
bubmmoreka IIOK https://m.edsoo.ru/863e5ac4
but6mmoreka LIOK https://m.edsoo.ru/863e5bf0
but6mmoreka [IOK https://m.edsoo.ru/863e5d12
but6mmoreka [IOK https://m.edsoo.ru/863e5d12
but6mmoreka [IOK https://m.edsoo.ru/863e600a



https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e51fa
https://m.edsoo.ru/863e5416
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5768
https://m.edsoo.ru/863e588a
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e600a







