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MNOACHUTEJIBHASA 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
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
ob1iero oopazoBanus B Poccuiickoit deneparinu, a Takxe MOJ0KEHUS O crieruduke
Oouonoruu, €€ 3HAUCHUH B TO3HAHUM IKUBOW MPUPOABI U OOECHEUYEeHUU
CYILIECTBOBaHMs 4YeJOBeuUecKoro oodmiectBa. CorjacHO 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 o0g3aTeNbHOE PEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacmpezielieHue Mo pas3fesiaM U TeMaM, PEKOMEHAYEMYIO 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, IPEJCTABICHUN O 3J0POBOM
oOpa3e >XM3HM M OCEpEKHBIM OTHOIIEHHWEM K OKpPYXKaIolled MPUPOTHON cpene.
[ToaTomMy Hapsay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHHA O
CTPOEHUU >KUBBIX CUCTEM PA3HOrO PaHra U CYUHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yAEICHO BHUMaHHE HCIOJB30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 337a4, B
TOM dYHcJe: TMPOPUIAKTUKKA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIETUPOBAHNS, 000CHOBAHUS SKOJIOTHUECKH I€1eCO000pa3HOro
TOBEJICHUSA B OKPY’KAIOIIEH MTPUPOIHON CpEAe, aHAIIN3A BIIMSHUSA XO3IMCTBEHHOM
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHne BHHMMaHUS K TPUKIAAHON HANpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorus MpoAUKTOBaHO HEOOXOIUMOCTHIO 00ECTIEYSHHS YCIIOBHIA IJIsl 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 OpPraHU3AIMM W HBOJIONNU, CO3MaET
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 PEIICHUST BOCIIUTATEILHBIX U
pa3BUBAIOIIMX  3aJa4  CpeAHEro  oOmiero  o0pa3oBaHUs, COLMAIU3AIMIU
obyuaromuxcs. M3ydyenue Ouonoruu obecrneurBaeT yCJIOBHS Il GOpMHUPOBaHUS
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
«buonorusi» 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, 3HAUUMble IS
dbopmupoBaHus OOIIEH KyJbTYypbl, ONPENCTSAIONMNE aJeKBATHOE IOBEICHUE
YeJioBEeKa B OKPYXKAroIIel MPHUPOAHOM cpese, BOCTPEOOBAHHBIE B IOBCEIHEBHON
KU3HU U TpaKTUYeCKo aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CIIyKaT OCHOBOM i1 (POpMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
IIEHHOCTHBIX  OPHCHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJIOrMUecKOro o0pa3oBaHMUsL.

CTpyKTypupOBaHUE COJEpKaHUA Y4YeOHOro MaTepualia B IpOrpamMme IO
OMOJIOTUM OCYIIECTBJIEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KMBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AINH U
ABOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIIEYIOUIUE COoJepKaTeNbHble TnHuM: «buosorus kak Hayka. Metozsl
HAay4yHOTro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHusm Kak
Oouonornyeckas cucrema», «CucreMa M MHOTrooOpasne OpraHHYeCKOro MHPay,
«IBOJIOIHUS KUBON TPUPOIBI», « IKOCHCTEMBI U TIPUCYIIINE 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 TIPUPOJIBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUYEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKalluX OCHOBOU
UIst (pOPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPaA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSX JKHBBIX
CHUCTEM PA3HOTO YPOBHS OpTaHU3AINH, BBIAAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOMIMXCS IMO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MyTSIX Pa3BUTHS B
OWONIOTUY HAyYHBIX B3IJISIOB, WJEH W TOAXOJOB K HM3YyYCHHUIO JKHBBIX CHCTEM
pPa3HOTO YPOBHS OpPTaHU3AIUY;

CTAHOBJICHHE Yy OOydyarolmuxcsi oOmed KyJabTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MUpa KUBOW TMPUPOJIBl HA OCHOBAaHUY 3HAHUH ¥ OTIBITA, TIOTYYCHHBIX MTPU U3yUCHUN
OMOJIOTHH;

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

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

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

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

B cucreme cpemnero obmero ob6pasoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENBHBIM yUEOHBIM MPEIMETOM, BXOISAIINM B
coCTaB NpeaMeTHOM 001acTu « EcTecTBEHHO-HAYyYHbIE 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.

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

JdemMoHcTpanum:

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

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU TPUPOIBD.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YCHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onongorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU 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. XumMu4ecKknii cCOCTaB U CTPOCHHE KJIETKH.

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

@OyHKIMU BOABI M MHUHEPAIBbHBIX BeElleCcTB B KieTke. llomnep:kanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
Hes3aMeHnMbIe M 3aMEHMMBbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (IIepBUYHAsl, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBOHcTBa OenkoB. buonormueckue
byHKIUN 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-
rupodoOHble  cBolcTBA. buonornueckne @yHkumm Jsmnuaos. 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.
Buast PHK. AT®: ctpoenue u pyHKIINN.

[{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 sapa: 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 HEXKUBOU 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 momnekybt



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 pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIECTOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTECHUI,
KUBOTHBIX W OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax U ux
OIHCAHUE.

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. Ponk ¢hepMeHTOB B
oOMEeHe BEIIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexkTuBHOCTh PoToCcHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl )KU3HU
Ha 3emuie. Biausinue ycinoBuil cpefibl Ha (POTOCHHTE3 U CIOCOObI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUI.

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

OHepreTudeckuii oOMeH B KJeTke. PaciiernsieHue BeliecTB, BbIICICHHE U
aKKyMYJUPOBAHHE SHEPTUH B KJIETKE. DTalbl SHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPHEeKTUBHOCTh FHEPTETUUECKOTO 0OMEHA.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi renetnueckod uHopmanmMu B KiIETKE. ['€HETHYECKH KOA U €ero
cBoiictBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue aMuHOKUCHIOT. 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,
«Ctpoenre u QPyHKIIMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KISTKN», MOJeb 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
JlumouaHeI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

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

[Iporpammupyemasi TuGesb KJIETKA — aroITo3.

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.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0oTBOpEHUE.
[Taprenorenes.

WunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpysiius, opraHorene3. IloctamOpuonanbHOEe pazButhe. TuIbI
NOCTAMOPUOHAIBHOTO 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.

JdemoHncTpanuu:

Tabmupt 1 cxembl: «DoOpMbl 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
4eJnoBeKay, « OCHOBHBIE CTaIMA OHTOTEHE3A.

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

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHKA
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, MOJEKYJISIPHO-TreHEeTUYeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpellMBaHue. 3aKOH €JAMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. [IpaBuito ToMUHUpPOBaHUS. 3aKOH pacUICIIEHUs IPU3HAKOB. [ unoresa
yucTOTHI rameT. [loHOe 1 HenoJIHOe JOMUHHPOBAHUE.

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
XxpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBoCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs M HACJIE/ICTBEHHAS.
Poinb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIM(DUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. 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 MPUUYMHBI MyTaluidi. MyTareHHble (aKTOpHhI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HAclIeACTBeHHON n3MeHnunBoctu H. 1. BaBuiosa.

BHesnepHas HaClI€ACTBEHHOCTh U U3BMEHUYHBOCT.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE reHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHUsS 4YeOBEKa: TI'C€HHBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPaCIoIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHIUIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKY U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKOU
T€HETUKH B MPEOTBPAIEHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMI YeIIOBEKaA.

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 pacCUICIICHUS U €T0 IUTON€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
rameT, «Jlurnbpunnoe ckpemubanue, «llutomornyeckre 0CHOBBI AUTUOPUIHOTO
CKpeumBanusay, «Menos3y», « BzauMoeicTBre aJuIeNIbHBIX TEHOBY, «l €HeTHYeCcKue
KapThl PACTCHUM, )KUBOTHBIX W 4YeJOBEKa», «['eHeTnka mosua», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MoJIoM», «KapuoTumbl 4enoBeKa M >KMBOTHBIX),
«Bugsl m3meHunBoCTHY, «MoaudukamoHHas M3MEHUMBOCTHY, «HacnemoBanue
pesyc-baktopa», «I'eHeTuka rpynm KpoBm», « MyTalinoHHAs HU3MEHYUBOCTH.

O6opynoBaHue: MoJieu-anmuIuKanuu «MOHOTUOPUIHOE CKpEITUBaHUEY,
«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. «l3ydyeHue pe3yiabTaTOB MOHOTHOPHUIHOTO U
TUTUOPUIHOTO CKPEUIUBAHUS Y JP030( Uikl HAa TOTOBBIX MUKPOIIpENnapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydyenne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BaApUAIMOHHOU 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 MHAMBUIYAIbHBINA OTOOPHI B
CEJEKUMHA pPAcTeHUH 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 Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kierounbie KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KionupoBanue BBICOKOMPOIYKTUBHBIX — CEIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.

DKoJlorMuyeckue M dthyeckue  npobiembl. MO —  reHeTruyecku
MOAU(PUITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneyenko, M. .
HNBanHoB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYpPHBIX pacTeHuit», «Ilopoasl 1OMaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OObekThl OuoTexHONOTUNY, «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, MEPEXOIHBIE (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. MOIEKYISIPHO-OMOXUMUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BceX
OpraHU3MOB.

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHM3MA. J[BIDKyIIME CHUIIBI 3BOJIONMU BUAOB Mo JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAass W3MEHYUBOCT,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

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

Mukposontonus. [Tonynsiuusa kak equHUILA BUAA U 3BOJIIOLIMH.

JBuxyue cuibl ((akTopbl) SBOMIONUHN BHAOB B IpHUpojae. MyTallMOHHBIHI
OpoLEecC W KOMOMHATHBHAas W3MEHUYUMBOCTH. llomynsnuoHHBIE BOJIHBI M Apeid
re’oB. M3oisnus u Murpanus.

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

[Tprucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yJbTaT 3Boonud. [Ipumepsl
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UANOATANTALINH.

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, . Mromnep, A. H. Ceepuios.



Tabmuis! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiiey», «3apoabIIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy», «Popmbl  OOpbpObI 32
cyliecTBoBaHue», «EctecTBeHHBI 0TOOpY», «MHOrooOpasme COpTOB PacTEHUI»,
«MHuoroobpazue  mopoa  KMBOTHbIX»,  «llomynmsiumm»,  «MyTanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Unuoamantamumn», «OO0mas aereHepanus,
«/IBmkymme cuisl dBosonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsunay», «bopbba 3a cymiecTBoBaHue», «lIprcOCOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BuA000pazoBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIONOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABICHHS HSBOJIIOLMHU», 00bEMHAs MOJENb
«CTpO€HrE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

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

JlabopaTtopHble U NpakTHYecKHe PadoThI:

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

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

Tema 2. Bo3HuKHOBEeHMEe M 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 XUMUYECKOU 3BOIIOMU. 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. Kartapxeil. Apxeickas u
npotepo3oiickas dpbl. [lameosoiickas spa u €€ mnepUOABl: KEMOPHICKHUIA,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, 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 MuUpa Kak OTpaxkeHue 3BOoUHH. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIBI 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 H3MEHUYNBOCTb
U eCTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 *KU3HU, H3TOTOBJICHUE OPYAMUN
TpyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBeKk HEaHACPTAIbCKUM, YenoBek
pazymublii. Haxonku wucKoOmaembIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUalibHAs),  MOHTOJIOUIHAs
(a3maTtcko-amepukaHckas).  UepTel  MPUCHOCOOJECHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHUSA. EJIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHcTpanuu:

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

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 YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKHX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «JlpeBHenmmue moaw», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «HeloBeuecKne pach».

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

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktrueckast pabora 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. 3aJaud U pa3zesbl 3KOJIOTHH. MeToIbl SKOJIOTHYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

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

AOuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckue puTMsl.

buotnueckue axktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusMm, xoomepanus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBaHUS OpPraHW3MOB B
IPUPOIHBIX 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. I'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 pabora Ne 3. «Mopdonornyeckne 0COOEHHOCTH pPACTEHUN 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 ¥ 3K0JI0rHYeCKHe CUCTEMBI.

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

Dkoyoruueckne cucrembl (dkocuctembl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYILICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH 3KocucTeMbl. [IuiieBsie 1ienu u cetu. OCHOBHbBIE
MOKa3aTelM SKOCHCTEMBI: OuoMacca, MPOAYKIHs. OKOJIOTHYECKHE MHPaMUIbL:



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 3HAYECHUE aTrPOIKOCUCTEM B YPOOIKOCHUCTEM.

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

Yuenune B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHknuu. OcodbeHHOCTH Onochepbl Kak
rI100anpHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

KpyroBopoThl BelIECTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yTiepoa,
a30Ta). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyuiecTBoBaHHE IPUPOIBI U uesoBeuecTBa. Coxpanenue OnopasHooOpasus
KaK OCHOBa YyCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YINPABICHUSA
IPUPOAHBIMU PECYPCAMU U UX HCIOJIb30BaHUE. JloCTHKEHUS OMOJIOTUM U OXpaHa
TPUPOJIBL.

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 BO3ICHCTBUS HA IPUPOAY», «BaxkHEeH e ICTOUHUKY 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeMIas cocTaBistomas ornochepon»,
«®akroppl  gerpagauuu  nouB»,  «llapHukoBeli  3pdexT»,  «DakTopb
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, ycranaBnuBalTCi 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: OCO3HAHKME O0YYarONUMUCS POCCHUUCKON
rpak1aHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHHUI0, HaJu4yhe MOTUBAlMM K  OOYy4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU 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 KYyJbTYpHOMY 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 TO3UIIMEN JMUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B IMPOIECCE pean3allui OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENIHHOU ESITEHLHOCTH, 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 HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBAJKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PonMHy, CBOM f3bIK M KYJbTYPY, IIPOLLJIOEC W HACTOSIIEE
MHOTI'OHallMOHaJIbHOIO Hapoaa Poccnu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJEAUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

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

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

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

OCO3HaHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO Oy TyIIETO;

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

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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



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

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

5) ¢usnyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOLMOHAJILHOIO 0JIaronmoJy4ns:

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,
OTBETCTBEHHOI'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 W 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 MHUIMUPOBATH, 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
MPOTSKEHNUN BCEH KU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

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

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM s
OKPYXKaIOLIEH CPEeIbl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM U TMyTed uxX
peLICHHUS;

CIOCOOHOCTh MCIOJIB30BATh MPUOOpPETaEMbIE IPU U3YyUEHUN OUOTOTUU 3HAHUS
M yMEHUS TpU pEHICHUH TpoOJieM, CBS3aHHBIX C  paIlMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIOICHUE  TMPaBU  MOBEICHUST B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE pAaBHOBECHS B OKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);



AKTUBHOE HENMPUATUE IEMCTBUM, IPUHOCAIINX BPEA OKPYKAIOLIEH NPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOIArOMPUSATHBIE HYKOJIOTUYECKUE TOCIEICTBUS
IPEAIPUHUMAEMBIX 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 IPAKTUYECKOMN IESATEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

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

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

NOHMMaHUE 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 IpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

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

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0O0ydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

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

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

OCO3HaHUE ILIEHHOCTH HAy4YHOM JEATEIBHOCTH, 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 HAyYHOW KapTHHBI MHUpa H CHCINU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, MPOILIecC,
cucTeMa, Hay4dHbId (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNe, HAOIIOICHNE, N3MEPEHUE, YKCTIEPUMEHT U JAPYTHX ), yHUBEPCATbHBIC
y4ueOHble JelcTBUS (MO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecneyuBaroniue GopMupoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHON
KOMIIETEHIIMU  OOYYaIOIIMXCS, CIOCOOHOCTh OOYYalolmMXCS  HCIOJb30BaTh
OCBOCHHBIC MEKIMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNUS U YHUBEPCAIbHBIC
y4eOHbIE IEVUCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTHKE.

MeranpeamMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABATeJIbLHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

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

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX 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;

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

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

MPUMEHSTH CXEMHO-MOJICITbHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBS3€ W OTHOIICHWA B U3Y4YaEMBbIX OHMOJOTUYECKHX OOBEKTAaX, 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 MBIIIJICHUE 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 PAKTUUECKUX 3a/]1a4d, TPUMEHEHUIO
Pa3JIMYHBIX METO/0B MO3HAHHS;

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
YTBEPKJECHUM, 3a71aBaTh MapaMeTPbl U KPUTEPHUH PEILICHHUS;

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(POpMAIU (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JUTepaType, OHOJOTMYECKUX CJOBapsX U
CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHAIU3UPOBATh
HH(pOpMAIIMIO Pa3IUYHBIX BUJIOB U ()OPM MPEICTABICHUS, KPUTUIECKHU OICHUBATH
e€ JOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;



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

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
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(poOpManuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
uHGOPMaIMOHHON 0€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
BOMPOCHI, BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBIIIOJHEHHUS MpeiaracMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYACTHUKOB
Jajiora Wi IUCKYCCUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb 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 B3aUMOIEHCTBUS IPU PEIICHNN YUEeOHOH 3aauu;

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

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh 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;

npeiaraTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH 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 3/IOPOBBIO U 37IOPOBBIO OKPYKAIOIINX;

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

CaMOCTOSITENIbHO COCTABIIATS IIJIaH PELLIEHUS ITPOOIEMBI ¢ YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

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

OLICHUBATH MIPUOOPETEHHBIN 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 U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToOB
JIESITEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
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, YMEHHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3iMYHBIX y4EOHBIX CUTYyallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI 10 ToAaM O0yUEHHUS.

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

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYyHOTO
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 pEIICHUS dKU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COAEpKAHHE OMOJIOrMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00JI13M (OOMEH BEIIECTB U MIPEBPAICHUE SHEPTUH ),
roMeocras (caMmoperyisiiusi), YypOBHEBas OpraHu3alus SKUBBIX  CHUCTEM,
CaMOBOCIPOU3BEAEHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, I3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1IeHTpax MHOTooOpas3usi u
MPOUCXOKECHUS KyJIbTYpHbIX pactenuit H. 1. BaBuiioBa), onpenensiTh rpaHULbI KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHUE BJIJIETh METOJIaMHU HAyYHOT'O MO3HAHUsSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus W IPOBEICHUE
OMOJIOrMYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE IOJIYYEHHBIX pE3YyJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUNA U 3aKOHOB, YMEHUE JIEJIaTh BBIBObI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHUE BBIJEIATh CYyIIECTBEHHBIC NIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpAIICHUS PHEPIUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEeMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOIOTBOPEHUS, PAa3MHOXKCHHS, WHIUBUAYaJbHOTO PA3BUTHUA OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
MIPOIIECCOB W SIBJICHWM, JJISl TIPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIINX JIFOJCH, COOJII0ICHNS HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KAIOIICH
IPUPOIHON cpefie, MOHUMaHWE HEOOXOMMMOCTH WCIOJIb30BAHUS JOCTHKEHUN
COBpEeMEHHOW  Owojoru ¥ OMOTEXHOJOTHMH  JIi  PalMOHAIBHOTO
TIPUPOOTIOIH30BAHHS,

yMEHHE peliaTh »JJIEMEHTApHbIE 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 JTabOpaTOPHBIM 000PYI0BAHUEM;

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

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

[TpenMeTHbIE pe3yabTaThl OCBOSHUSI 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-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JIJIsl PeIIeHUs )KU3HCHHBIX 3a71a4;

yMEHUE PACKPHIBATH COACP)KaHNE OMOIOTHUECKIUX TEPMUHOB U TIOHSTUMA: BUI,
MONYJISIUsA, TEHO(OH, DBONIONMUS, ABWXKYIIUME CHIbl ((PaKTOpPhI) HBOIIOLNH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, MPOMAYIECHTHI, KOHCYMEHTBHI, PpEIYLEHThl, IeMd TMHUTAHUSA,
AKOJIOTHYECKas pamMua, OMoreoeHos, 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. Bepnaackoro),
ONpEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CHUCTEMaM;

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 BEJIMYMHAMHU, OOBSCHEHHUE IMOJYYEHHBIX pPE3yJIbTAaTOB,
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, PEIyLIEHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHM3MOB, JEWUCTBUSA 3KOJOTHYECKMX (PAKTOpPOB HA OpraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX HM3MEHEHHH 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 370POBbSA
OKPY>KaIOIIMX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY>Karolen
OPUPOAHON cpefe, MOHUMaHWE HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIsl PAllMOHAIBHOTO MPUPOIOTIONH30BAHMUS;

yMEHHE pellaTh dJeMEHTapHble OMOJIOTMYecKUe 3aJaud, COCTABIATH CXEMBI
IepeHoca BEIleCTB U SHEPTUH B dKocHcTeMax (LeNu MUTaHus);

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

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPNPETHUPOBATH HHOOPMALIUIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBAa MacCOBOM MHGOpPMAIIK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  rJ00ajJbHbIE  SKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO IMO3HUIIUIO;

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 PazMHOXeHUE 1 THANBUAYAJIBHOE 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 1 3KOJIOTHUECKHE 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. [Ipaktraeckas 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.
Jlenenue 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
«3y4eHue cTpoeHus MoNOBbIX ' https://m.edso00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” 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
W3MEHYHMBOCTh. JIJabopaTopHas

)% pabota Ne 6. 3yuenue | 0.5 bubanorexa HOK
MOIU(DUKAITMOHHON 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
U3MEHYMBOCTH 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

OBIIEE 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 OBOJIIOINSA ¥ METOJIBI €€ U3yUEeHHUS 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 ['MnoTte3sl MPOUCXOKIACHUS 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 YEI0BEKA 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




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CdhopMHUPOBAaHHOCTh 3HAHUM O MECTE€ W POJM OHMOJIOTHH B CHCTEME
HAyyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAyYHOM KapTHHBI MHpa U HAy4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHHU; (PYHKIHOHATHHOW TPaMOTHOCTH

YCJIOBCKA U1 PCIICHHU A )KU3HCHHBIX 3a1a4

YMeHrne pacKpbiBaTh COJIEP)KaHHE OMOJOTHMYECKHMX TEPMHHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OpraHU3M; MeTa0oau3M (0OMEH BElIeCTB U
MpEBpaIllCHHEe SHEPruu), romeoctras (CaMoperyJisiius), YpOBHEBas
OpTraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOIYKITHS),

HaCJICACTBCHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTHC

YMenune — uwznarath ~— OWoJoOTMYeCKWe  Teopuud  (KJIETOYHas,
XpOMOcOMHasi, MyTarinoHHas), 3akoHbl (I'. Mennemns, T. Moprana,
H.M. BaBunoBa) u yueHus (0 IIGHTpax MHOrooOpasuss H
IPOUCXOXKAECHNUA  KylbTypHbIX  pactenuii H.M.  Basuiosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BIaneTh METOJaMU HAy4YHOTO IIO3HAHUS B OHOJIOTHUH
(HaOnrofieHNe W OMMCAHUE XUBBIX CUCTEM, MPOLIECCOB U SIBJICHMIA;
OpraHM3anysi ¥ TpoBeleHUE OMOJIOrHYEeCKOro JKCIEPUMEHTA,
BBIJIBUKEHUE  TUINOTE3bl;  BBISBICEHWE  3aBUCUMOCTH  MEXKIY
UCCJIETyEMbIMU BEJTMYMHAMH, 00BsICHEHHE MOJTy4E€HHBIX
pe3yNbTaToOB, MCIOJAB30BAHHBIX HAYYHBIX MOHATHM, Teopuil u
3aKOHOB; YMEHHE JieJlaThb BBIBOJBI Ha OCHOBAHHMM MOJYYEHHBIX

pe3yJIbTaTOB)

YMeHME BBIIEIATH CYLIECTBEHHBIE IIPU3HAKU BHUPYCOB, KIIETOK
MMPOKapuoT M 3IYKApUOT, OAHOKJICTOUHBIX W MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIECCOB OOMEHa BEIIECTB |
NpEBpaIleHUsT YHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOTO U

DHEPreTHYECKOT0  OOMEHa, XEeMOCHHTe3a, MHTO03a, Meho3a,




OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIAWBUAYAJIBHOT'O Pa3BUTHA

opraHu3Ma (OHTOTEHE3)

YMGHI/IG HpI/IMeH}ITB HO.Hy‘-IeHHBIe 3HAHUA JUUIA 06’[>$ICHGHI/I$I
6I/IOJIOFI/I‘-I€CKI/IX HpO]_IGCCOB n HBHGHHﬁ, JUIA HpI/IHHTI/IH HpaKTI/I‘-IGCKI/IX
pemieHuii B TOBCEHEBHOW IKM3HM B IEIAX  oOecredeHus
0€30MacCHOCTH CBOETO 3/I0POBBSI U 3JI0POBbSI OKPYKAIOIIUX JTIOJEH,
COONIOACHHUSI HOPM TPaMOTHOTO TIOBEACHUS B  OKPY’KaroIei
OPUPOIHON cpene; MOHUMaHUE HEOOXOTUMOCTH WCIOIh30BAHUS
JOCTMDKCHUH COBPEMEHHOW OHWOJIOTMM W OWOTEXHOJIOTHH ISt

PaLMOHATILHOTO MPUPOAONOIB30BAHNUS

YMenue pemarh 3J€eMEHTapHbIE TEHETUYECKUE 3a7ayd Ha MOHO- U
TUTHOPHIHOE CKPEIIMBAHKE, CIICTNICHHOE HACIIEJIOBAHNE; COCTABIIATh
CXeMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBAHWS JUIS  TPEICKa3aHUs

HaCJIEJOBaHUsI IPU3HAKOB Y OPraHU3MOB

YMeHue BBIIOMHATH Ja0OpaTOpHbIE U TNpPaKTHUYECKUE paloThl,
cobmoaTth TpaBwia TMpH padboTe ¢ ydeOHBIM M J1aOOPATOPHBIM

000py1I0BaHHEM

YMeHue KpUTH4ECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTUYECKOTO  COJEpXKAaHMSA, BKIIOYAIONIIYI0 IICEBJIOHAYUYHBIC
3HaHUS M3 Pa3aUuHbBIX HcTouyHMKOB (CMU, HayyHO-HOMyJsipHbIE
MaTepuaibl); STUYECKHE acCMeKThl COBPEMEHHBIX HCCIEIOBAHUN B

OMOJIOrMH, MEIULIMHE, OMOTEXHOIOTHI

10

YMeHne co3naBatb COOCTBEHHBIC MMCEMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OHOoJI0ruu

11 KJTACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHUN O MECT€ W POJIU OWMOJIOTUU B CHCTEME
HAy4YHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MHpa W Hay4YHOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOrMH; (PYHKIMOHAIBHOM TPaMOTHOCTU

YCJIOBCKA IJIA PCIICHHUA )XKU3HCHHBIX 3a1a4




YMeHue pacKkpeiBaTh COJACpPKAHHE OWOJIOTHMYECKUX TEPMUHOB U
MOHSITHIA: BUJ, TOMYJISIIHS, TeHO()OH, BONIOIMS, IBHKYIINAE CUIIBI
(dakTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUJI000pa3OBaHWE,  JIKOJIOTHYECKHE  (aKTOphl,  JKOCHCTEMA,
MpOAYUCHTHI, KOHCYMCHTBI, PECAYLCHTHI, nenn NUTaHus,

HKOJIOTHYECKas MUpaMua, OMOreoIeHo3, buocdepa

YMeHue uznaratb OMOIOTHYECKUE TEOPUH (IBOTIONMOHHASA Teopust Y.
JapBuHa, CHUHTETUYECKass TEOpUS  HBOJIOLMHU), 3aKOHBl U
3aKOHOMEpPHOCTH (3aposieBoro cxoactsa K.M. bapa, yepenoBanus
rJ1aBHBIX HampasiaeHuid u nmyten 3Bomtonnu A.H. CeBeprioBa, yueHus
o Ouocdepe B.M. Bepnaackoro), ompenensiTh TpPaHUIBI UX

MMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BIaneTh METOJaMU HAy4YHOTO TIIO3HAHUS B OHOJIOTHUH
(HaOnrofieHNe W OMMCAHUE XUBBIX CUCTEM, MPOLIECCOB U SIBICHMIA;
OpraHM3anysi ¥ TMpoBeleHHE OMOJOrMYEeCKOro JKCIEPUMEHTa,
BBIJIBUKEHUE  TUINOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXKIY
UCCIeyEeMbIMU BEJIMYMHAMU, O0BsICHEHHE MOJTy9E€HHBIX
pe3yNbTaToOB, MCIHOJIB30BAaHHBIX HAYYHBIX MOHATHH, Teopuil u
3aKOHOB; yMEHHE JeJaThb BBIBOJbl HAa OCHOBAHHHM IOJYyYEHHBIX

pe3yJIbTaTOB)

YMeHue  BBICTATh  CYIIGCTBEHHBIE  TPU3HAKA  CTPOCHHS
OMOJNIOTUYECKUX OOBEKTOB: BHUAOB, TOMYJSAIMNA, MPOIYIEHTOB,
KOHCYMEHTOB,  pPEAYLEHTOB, OHOTeoll€eHO30B M  JKOCHCTEM;
O0COOEGHHOCTH  TPOIECCOB  HACJIEICTBCHHOH  WM3MEHYHMBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHUA000pa30BaHUS, MPHUCITOCOOICHHOCTH
OpPTraHU3MOB, JIEHCTBHUSA SKOJIOTUYECKHX (PAKTOPOB HA OPTraHU3MBI,
MepeHoca BEMIECTB W IMOTOKA DJHEPTHH B JKOCHUCTEMaX,
AQHTPOIIOTEHHBIX HW3MEHEHWH B HKOCHCTEMAaX CBOEH MECTHOCTH,

KPYTOBOPOTA BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB B OHocdepe

YMeHue mNpUMEHSTh TMOJNy4YeHHbIE 3HaHUSA Uil  OOBACHEHUs
OMOJIOTUYECKHX MPOLIECCOB U SIBICHUH, I IPUHATHS IPAKTUYECKUX
pelieHnii B TIOBCEJHEBHOW KH3HM B LEMIX OOecredeHus
0€30MacCHOCTH CBOETO 3JI0POBbS U 3[I0POBBS OKPYKAIOIIUX JIIOJIEH,
coONIOAeHUs HOPM TIpPaMOTHOTO TOBEACHUS B  OKpY’Karowllei
OPUPOIHON cpefie; TMOHUMaHHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTIDKEHUI ~ COBPEMEHHOM  OMOJIOTMH Ui paIlMOHAJIILHOTO

PUPOIONOIB30BaAHUS




YMenue peuiaThb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4r, COCTaBJIATH

CXEMBI MIepEeHOCca BEUIECTB M SHEPTUHU B IKOCHCTEMaX (I[eNU MUTAHNS)

YMeHue BBINOMHATH JaOOpaTOpHbIE U TMpaKTHUYECKUE paloThl,
coOmoaTh mpaBwia mpu pabore ¢ ydeOHBIM M JIaOOPAaTOPHBIM

000py1I0BaHHEM

YMeHue KpUTHYECKH OLIEHWBATh U UHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTHYECKOTO  COJEpXKaHUS, BKIIOYAIONIYIO I[ICEBJOHAYYHbIE
3HaHUS M3 Pa3IUuHbBIX HcTouHMKOB (CMU, HayuyHO-TOMyJsipHbIE
MaTepHalibl); paCCMaTPHUBATh TTI00AIbHBIE YKOJIOTHUECKUE MTPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO

10

YMeHue co3aBaTtbk COOCTBEHHBIE MTMCHMEHHBIC M YCTHBIE COOOTIICHIS,
0000111251 OMOJIOTHYECKYIO HH(POPMAITHIO U3 HECKOJIIBKUX UCTOYHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OHOI0ruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

buonorus kak Hayka

1.1

buonorus — nayka o >xuBo¥l mpupose. Poms Ouonoruum B (popmMupoBaHUU

COBPEMEHHOM HayyHOH KapTUHBI MHUpa. Crcrema OHOJOTHYECKUX HAyK

1.2

Mertoap! O3HAHUS JKUBOM NPUPOJBI (HAOMIOCHUE, SKCIEPUMEHT, OIHMCaHHE,
U3MepeHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTaTUCTHYECKas 00paboTKa

JTAHHBIX )

JKuBBIe cUCTEMBI U HX OopraHu3anunsa

2.1

JXussle cucrembl (OMOCHCTEMBI) Kak MpeaMeT uzydeHus: ouonorun. CBoiicTa

OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYJISIPHO-TEHETHUYECKUH, KIECTOYHBIMH,

OpraHW3MEHHBIN, TOMYJISIIHOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EpHBIN

XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKHUE DIIEMEHTBI: MaKpOAJIEMEHTBHI,
MHUKpOdJIeMeHThl. Boma u MuHepanpHble BemecTBa. DOYHKIIMU BOIBI M

MUHCPAJIBbHBIX BCIICCTB B KJIICTKC. Hozmepn(aHHe OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u ctpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJKOB.
He3amennmble M 3aMEHHMBIE aMUHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YPOBHHU CTPYKTYpbI O€TKOBOI MOJIEKYIIbI (IEPBUYHAS, BTOPUYHAS, TPETHUHAS U
YETBEPTUYHAS CTPYKTypa). XHMMHUUYECKHE CBOMCTBa OenkoB. buomormueckue
¢dyHKIHU OEIKOB.

®epMeHTHI — OHonoruyeckue karanuzaropel. CTpoeHne GpepMeHTa: aKTHBHBIN
1eHTp, cyocrpartHas crnenuduanocts. Kodepmentsl. Buramunbl. OTaundms

(epMEHTOB OT HEOPraHMYECKHX KaTATU3aTOPOB

3.3

YrneBonbl: MOHOCaxapu bl (TJIIOK03a, pru003a U Ie30KCUpr003a), Trcaxapuabl
(caxapo3a, JakTO3a) W ToOJWCaxapuabl (Kpaxmall, TIWKOTEH, IIeJUTI0N03a).
Buonornyeckue GyHKINU YTIIEBOJIOB.

Jlunuasl:  TpUraunepuabl, crepounsl, ¢ochomunuasl.  ['uapopuibHO-
ruapodoOHbIe cBoicTBa. buonormdyeckue QyHkmuu aunuaoB. CpaBHEHHE

YTJI€BOJOB, OEJIKOB U JIUIIUI0B KaK HCTOYHHUKOB SHCPIUH




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotn il — MOHOMEpBI HyKJIEMHOBBIX
kucinoT. Ctpoenne u ¢ynkmmu JIHK. Crpoenne m ¢ynknuu PHK. ATO:

CTpOeHHE U PYHKITUN

3.5

[utonorust — Hayka o kierke. Kiierounas reopusi. MeToabl U3y4eHUs KIETOK

3.6

Knerka kak nemnoctHas »uBas cucreMa. OOuiie npu3Haky KIETOK: 3aMKHYTas
HapykHas MemOpana, monekynbl JIHK kak renernueckmii ammapar, cuctema

cuHTe3a 6elka

3.7

Tunsl KIETOK: dyKapuoTudeckas u npokapruoruueckas. OcoOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKApUOTHUECKOM KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KUBOTHOU U

rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, TIUKOKAIUKC, WX
¢bynkuu. [Tnasmarnueckas memOpana, e€ cBoiictBa U Gpynknuu. [{urormazma u
e€ opranouapl. OgHOMEMOpaHHbIE OPraHOMbI KJIETKU: 3HJIOIIa3MaTHYecKas
cerp (OIIC), ammapar T'onbmku, nu3ocoMmsl. [lomyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJpUH, TacTubl. [IporcxoxaeHne MUTOXOHAPUM U IIacTU.
Buner mnactun. HemeMOpaHHbBIE OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LIEHTP, PECHUYKH, )KT'YTUKU. DYyHKIIUU OPraHOMIOB KIETKU. BKitoueHus

3.9

Snpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: siiepHas o0oiouka,

KapHuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCcHopT BELIECTB B KIETKE

)KI/I3HG,Z[€}IT€.HBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WKW MeTaboIn3M. ACCUMUISIHS (TJIaCTHYECKUN OOMEH) U
TUCCUMIIIALINS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €IMHOTO TpoIecca
MeTtabonu3ma. Tumnbel oOMeHa BEIIeCTB: aBTOTPOQHBIN U TeTepoTpodHbIA. Pois

(dbepMeHTOB B OOMEHE BEIIECTB U IIPEBPAIICHUH SHEPTUU B KIETKE

4.2

®dotocunte3. CBeToBas u TeMHOBas (pa3bl porocuHTe3a. Peaknmu oTocuHTE3A.
DddexkTuBHOCTL (HoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emIie.
BnusHue ycnoBuii cpensl Ha (DOTOCHMHTE3 M CHOCOOBI TOBBIIICHHUS €O
MPOAYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHHH.

XemocuHTe3. XeMOCHHTE3UpYIoIe OakTepuu. 3HAYCHHE XEMOCHHTEe3a s

JKA3HU HA 3emiie

4.3

DHepreTUYecKuii oOMeH B KJeTKe. PaciiernieHue BemecTB, BBIICICHUE U
AKKyMYJIUPDOBaHHE DJHEPTHMH B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KucinopogHoe okucieHue, Wid KIETOUYHOE

neixanue. DPHEeKTUBHOCTh YHEPTETUUECKOT0 0OMEHa
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Peakumm wmarpuuyHoro cuHre3a. [eHermyeckas wuHpopmarms u JHK.
Peanu3zanus renerndeckoit nHpopmanuu B KieTke. [ eHETHUECKUN KOJI U €ro
cBoiicTBa. Tpanckpumnius — matpuunabiid cuHTe3 PHK. Tpancnsuus — 6nocuntes

oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka

4.5

Hexknerounsie hopmbl xu3uu — BUpychl. Vctopust otkpeiTus BupycoB (/.M.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS M IKHU3HEIEATCILHOCTH BHPYCOB.
Bakrepnodaru. bone3nu pacTeHui, >KMUBOTHBIX M YEJOBEKa, BBI3BIBAEMbIE
Bupycamu. Bupyc nmmynonedunuta yenoseka (BUY) — Bo3Oynurtens CITN/a.

[IpodunakTrka pacipocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

PasmHOXeHNe U HHANBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Krerounslii 1K, WM JKU3HEHHBIM NHMKI KieTku. WHTepdaza m MUTO3.
[Tpoueccel, mpoTekaronue B nHTepdasze. Perumkanus — peakuss MaTpUYHOTO
cuare3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHUOTHIIL
JIMTUIONAHBIE W TalIOWAHBIA  XPOMOCOMHBIE  HAOOpBL.  XPpOMATHIBIL.
[{uTonornyeckne OCHOBBI Pa3MHOXEHUS W HWHIUBHIYAIbHOTO pa3BUTHUSA
OpraHU3MOB.

Jenenune xnetkn — murto3. Cragum mutosa. IIpoueccel, mpoucxonsniye Ha

pa3HbIX CTaAUSAX MUTO3a. bUOJOTHYECKHI CMBICI MUTO3a

52

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecrojioe U mosnoBoe. Buapl Oecroioro
pa3sMHOXEHHMS: JEJICHHE HaJBOE, ITOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUC IJI CCIICKIIUN
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[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Cragun Meniosza. [lpouecchl, mpoucxoisuie Ha CTaausdx Meiosa.
[loBenenne xpomocom B Meiio3e. Kpoccunrosep. buonormdeckuili cmbicin u

3HaueHue Meio3a

5.4

l'amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [To0BEIE
JKeJe3bl: CEMEHHUKH U AnYHUKU. OOpa3oBaHUe U pa3BUTHE MOJOBBIX KIETOK —
raMmert (CepMaTo30u ], SIIIEeKIIeTKa) — criepMaTorenes u ooreres. OcobeHHOCTH

CTpOEHMS SHIEKIETOK U ciepMaTo30u10B. OmnonorBopenue. [lapreHorenes

5.5

NunuBuayansHOoe  pa3BuUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  pPa3BUTHE
(smOpuorenes). Dtarbl SMOPUOHATILHOTO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpyisius, opranorenes. [loctamGpruonanbsHoe pa3BuTHe. TUIIBI
MOCTAIMOPHUOHAIBLHOTO Pa3BUTHS: MPsMOE, HENpsiMoe (TMYUHOYHOE). BnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pasButhe pacteHuil. OHTOre€He3 LBETKOBOTO PACTEHUS: CTPOCHHUE

CEMCHH, CTaUN PA3BUTHUA




HaCHGI[CTBeHHOCTB U UBMCHYUBOCTHb OPTaHHU3MOB

6.1

IIpenmer u 3amauun reeTuku. Mcropus pa3BuTus reHeTUKU. BKitag pocCUMCKHUX
U 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeToabl T'€HETHUKH
(ruOpUAOTOTUYECKHM, ITMTOTEHETUYCCKUM,  MOJIEKYISPHO-TCHETHUYECCKUH ).
OcHOBHBIE TeHETHYECKHE TOHTHA. | eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpeLIUBaHUI

6.2

3aKOHOMEPHOCTH HACJEeIOBAaHUSI MPU3HAKOB, ycTaHOBIeHHbIE ['. Mennmenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IWHOO00pa3usi TUOPUIOB IEPBOTO
nokosieHus. [IpaBUiao0 MOMUHUpPOBaHHS. 3aKOH pACIICIUICHUS MPHU3HAKOB.
['unore3a unctoTh rameT. [1oTHOE U HETTOIHOE JOMHUHHPOBAHUE.

JuruOpunHoe cKpemuBanue. 3aKOH HE3aBUCHUMOTO HACIEAOBAaHUS TIPU3HAKOB.
[{uroreHeTnveckre OCHOBHI TUTHOPHIHOTO CKpEHIMBaHUSA. AHAIH3UpPYIOIICe
cKkpemBanue. VICMONb30BaHWE  AHATU3UPYIOMIETO  CKPCIIWUBAHHS IS

OTIpeIeJICHUsI TEHOTHITa 0COOH

6.3

CueruieHHOE HacienoBanue mpusHakoB. Pabora T. Moprana 1o cierieHHOMY
HacJeJOBaHWIO TeHOB. HapymieHune cCrerieHuss TeHOB B pe3yJibTare
KpOCCHUHTOBEepa. XpPOMOCOMHAas TEOpHsl HACIEACTBEHHOCTH. ['eHeTHueckue
KapThI.

I'enetuka mona. XpoMOCOMHOE ONpEAENICHUE Moja. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OoMOTaMeTHBIE W TEeTepoTraMeTHBbIe opraHu3Mbl. HacnemgoBanue

IMMPU3HAKOB, CICIUVICHHLIX C IMOJIOM

6.4

W3meHunBocTh. BUIBI M3MEHUMBOCTH: HEHACICACTBCHHAS M HACJICACTBCHHAS.
Ponep cpenbl B HEHAcIHEACTBEHHOM  M3MEHUYMBOCTU. XapaKTEPHUCTHUKA
MOAU(UKAITMOHHOW HW3MEHUYMBOCTU. BapuanuoHHBIA psAj U BapUalMOHHAs
kpuBagd. Hopma peaknuu mnpusHaka. KonudyecTBeHHbIE W KayeCTBEHHBIE

NPU3HAKY U UX HOpMa peakiuu. CBOHCTBa MOIU(PUKAITMOHHONW N3MEHUYUBOCTH

6.5

HacnencrBeHHas, WM TEHOTUIIMYECKas, M3MEHYMBOCTh. KoMOMHaTHMBHas
U3MEHYMBOCTh. MeHo3 W TOJIOBOM MpoOLEecC — OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTA. MyTanmoHHas M3MEHYMBOCTh. Kitaccudukamuss MyTtanuii:
TCHHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M NPpUYMHBI MyTaluii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX DPSJIOB B HACIEICTBEHHOW H3MEHUMBOCTH

H.N. BasuiioBa

6.6

I'eneruka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOIbl TE€HETHKHU
4eII0BeKa: reHeaIOTHYECKU, OJIM3HEIOBBI, LIUTOT€HETUUECKU,
OMOXMMHYCCKHUH, MOJCKYJsSIpHO-TeHeTHUYecKuil. COBpPEMEHHOE OTpeeicHNe
TE€HOTHIIA: TOJIJHOTEHOMHOE CEKBEHUPOBaHNE, TEHOTUITUPOBAHKUE, B TOM YHCIIE C
noMmoipio III[P-ananu3a. HaciencrBeHHble 3a00JieBaHUS YEIOBEKA: I'€HHEIC

00J1e3HM, OOJIE3HU C HACIIECTBEHHOM MPEIPACIOI0KEHHOCThIO, XPOMOCOMHBIE




6one3nn. CoMaTHYECKUEe W TeHepaTHBHbIC MyTanuu. [IpuHIMIBI 3710pOBOTO
06pa3a KHU3HHU, OTUArHOCTHUKHU, HpO(bI/I.HaKTI/IKI/I U JICUCHUA T'CHCTUYCCKUX
OoJe3Heil. Menuko-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HayeHue
MEAMIIMHCKOW TEHEeTUKHM B TMPEJOTBPAIICHUH M JIEYCHHUH TE€HETUYECKHX

3200J1€BaHUI YEJIOBEKA

Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M IPOLECC. 3apOKJIEHUE CENEKLUUU M JTOMECTHUKAILMSL.
Yuenne H.M. BaBwioBa 0 IIeHTpax HPOMCXOXAECHUS M MHOT000pasus
KyJIbTYPHBIX pPacTeHUM. LIeHTpBI MPOUCXOKICHNS JOMAIIHUX KUBOTHBIX. CopT,

mopo7a, mTaMM

7.2

CoBpeMeHHBIE METONBI CENICKIIMU. MacCoBbIi U MHANBUIYAIbHBIA OTOOpPHI B
CEJIEKIIMU pacTeHUM M KUBOTHBIX. OlleHKa 3KcTephepa. bim3kopoacTBeHHOE
CKpeluBaHue — MHOpuauHr. Yuctas nuHusa. CKpeuMBaHWE YHCTHIX JIMHUH.
I'ereposuc, wim rudpugHas cuna. HepoacTBeHHOe CKpelMBaHue — ay TOPUINHT.
Otrnanénnas tuOpugusanmss u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJy4YEeHUE TMOJUIUION0B. JIOCTH)KEHUSI CEJeKIUU PACTeHUH, KUBOTHBIX U

MUKpPOOPTraHU3MOB

7.3

buorexHonoruss kak oOTpaciab NPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTaIlbl
co3nanus pexomOuHantHoW JIHK u Tpancrennsix opranusmon. Kierounas
uHxkeHepus. KnetouHele KylnbTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHE BBICOKONMPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJOTHMYecKHe W 3Thdeckue npodiembl. [MO — reneTnuecku

MOU(PHUIIMPOBAHHBIE OPTaHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

DBOIIOIMOHHAS OMOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  ABOJIONUHU.  [lalCOHTOJOTHYECKHE:  TIOCIIE0BATEIILHOCTh
IIOABJICHHUS BHJIOB B MaJCOHTOIOTHYSCKOM JICTOIMUCH, TMCPCXOAHLIC (bOpMBI.
buoreorpaduueckue: cxoacTBo u pasznuuue ¢dayH u (QIOp MaTEpUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKUE: CXOJCTBA M Pa3IU4Msi SMOPHOHOB Pa3HBIX
BUJOB  TIO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMHYECKUE:  TOMOJIOTUYHEIC,

AQHAJIOTUYHbIE,  PYAUMEHTAapHbIE  OpraHbl,  aTaBU3Mbl.  MOJEKYJISPHO-




OHMOXUMHUYECKUE: CXO0ACTBO MCXAaHHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX

MeTaboIMUYECKUX MyTeHl Y BceX OpraHu3MOB

1.2

OpomounonHass Tteopus Y. JlapBuHa. Ilpeamochliku  BO3HUKHOBEHHS
JapBUHHU3MA. JIBIKyIME CHIIBI ABOJIONHMH BUAOB 1o JlapBuHY (M30BITOUHOE
pa3MHOXKEHHE ITPU OTPAaHUYEHHOCTH PECYPCOB, HEONPEIeNEHHAS U3MEHYUBOCTD,

0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust sBomounu (CTD) U OCHOBHbIE €€ TMOJIOXKEHUSI.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOLNAN

1.4

JIBrokymme cuibl ((hakToOpbl) IBOJIIOIMK BHJAOB B TpUpoJe. MyTallmOHHBINA
MpoLeCC U KOMOWHATHBHAS W3MEHUYUBOCTh. [lOMysSIiMOHHBIE BOJHBI U Japerd
reHoB. M3omsnmst u murpanus. EcrecTBeHHBIN 0TOOp — HaNpaBISIFOIIHA (haKkTop
3BOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yJapTaT HBoouud. [Ipumepsr
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMopd0O3bl M WIH0AAATI TAIUH.

Bun wu  BumooOpazoBanme. Kpurepuum Buma. OcHOBHBIE  (OPMBI

BUZI000pa30BaHus: reorpauyeckoe, IKOJIOTHIecKoe

1.5

MaxkposBomtorusi.  Dopmbl  3BOMIONMM:  (uUIeTUYECKas, JUBEpreHTHas,

KOHBEpIreHTHas, napasuienbHas. HeoOparuMocTs 3BOMIONHMN

Bo03HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

HOHay‘IHble NpeaACTaBJICHUA O 3apOXJACHUU IKHU3HH. HaquBIG TUIIOTEC3bI
BO3HUKHOBEHHUS >KHM3HM Ha 3emJje: aOhoreHe3 W MaHCHepMus. XUMHYecKas
3BOJIFOI M. 3KCHepI/IM€HTaﬂbHO€ MOATBCPIKACHUC XUMHUYECKOM 9BOJJIOLIUH.
Hauanpabie sTansl 6uonorundeckoit aBomoruu. ['unoresa PHK-mupa. IlepBoie

KIJICTKHM U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo 3pam u nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneosoiickas spa W e€ mepuoAbl: KEMOPHICKHUH,
OPJIOBUKCKHW, CUIYPUWCKWW, JIEBOHCKUM, KaMEHHOYIOJIbHBIM, NEPMCKUM.
Me3so3olickas 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickass »3spa u €€ TepuoAbl: NAJICOrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM. XApPAaKTEPUCTUKA KIMMAaTa MU TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaITbl HBOJIOIUH PACTUTEIFHOTO U )KUBOTHOTO MUpa. ApoMop(o3bI
Yy pacTeHHMil M KUBOTHBIX. [losiBIEHME, pacuBeT M BBIMUPAHHUE TPYIII KUBBIX

OpraHu3MoOB
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Cucrema OpraHnu4ceCKOro Mupa KakK OTpPaKCHHUC 3SBOJIIOIUH. OcHOBHBIE

CUCTEMATHUYCCKUC I'PYIIIBI OPIraHN3MOB
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DBosoLus yenoBeka. AHTPOIONOTHs Kak Hayka. PasBuTue mpencTaBieHUN O
MIPOUCXOXKACHUN YelloBeKa. MeToabl M3ydeHus aHTpororeneza. CxoncTBa u
pa3nuyus yenoBeka U )KUBOTHBIX. CHCTEeMaTHYECKOe MOJI0KEHHE YeTIOBEKA.

JIBroxymme cuisl (pakTopsl) aHTpornorene3a. HaciencrBeHHast U3MEHYMBOCTD U
ecTecTBeHHbII 0TOOp. OOmIecTBeHHBIH 00pa3 *KHU3HH, M3TOTOBJICHUE OpYIuil

TpYJa, MBIILJICHUE, PeUb

2.5

OCHOBHBIE CTaZWM W BETBHU 3BOJIOLUHU YEJIOBEKA: aBCTPAIONMUTEKH, YenoBek
yMenblid, YemoBek mnpsaMoxondmui, YemoBek HeaHIEpPTaIbCKUN, YenoBek
pa3syMHblid. Haxokyu nCKOmaeMbIX OCTaHKOB, BpeMs CYyLECTBOBaHUs, 00J1acTh

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

2.6

Yenoeueckue pacbl. OCHOBHbIE OOJIBIINE Pachl: €BPONICOUAHAs (eBpa3uiickas),
HErpo-aBCTpayionHass  (PKBaTOpHaibHAs),  MOHTOJOWIHAas  (A3MATCKO-
amepHuKaHckas). UepTsl MpUCHOCOOIEHHOCTH TPEICTaBUTENCH UYEITOBEYECKHX
pac K YCIOBHMSM CylIecTBOBaHUS. EnuHCTBO uenoBeueckux pac. Kpuruka

pacuzMa

OpranusMsbl 1 OKpy’Karolas cpeaa

3.1

DKOJIOTHSI KaK HayKa. 3aJayd ¥ pa3Aesibl SKOJOTHUU. METoAbl IKOJOTHUYECKUX
UCCleIoBaHMi.  DKosorndeckoe  MupoBo33peHue. Cpensl  oOuTaHusA

OpraHu3MoOB: BOJHAsA, HA3CMHO-BO3YyIIIHAA, IOYBCHHAs, BHYTPHUOPraHU3MCHHAA
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Oxonorndeckue ¢akrtopel. Krnaccudukanus dKojgorndeckux — (HaKTOPOB:
abuoTtuyeckne, OMOTHYECKHE W AaHTPOINOreHHbIC. J[eHCTBHE HSKOJIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI
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Abunornueckue (aKTOPhL: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHOAN3M.
[Tpucnocobnenus OpraHu3MoB K JICHCTBUIO a0MOTHUYECKUX (HaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue daxropbl. Buasl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHITHS,
XUIMHUYCCTBO, IMapa3uTU3M, MYTyaJlu3M, KOMMCHCAJIN3M (H&XHGGHH‘-IGCTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3M. 3HaueHHe OHOTUYECKUX

B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKU MOMyJIsINWHN. OcHoBHBIC IIOKa3aTcCIn
MNOomyJisinuu: YUCICHHOCTD, IJIOTHOCTH, POXIACMOCTb, CMCPTHOCTBH, IIPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH IOIYJISILUU U €€ peryJssaius

Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI




4.1

CoobmiecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHAOBAs,
MPOCTPaHCTBeHHAs, Tpoduueckas (mumeBas). Buapl-nomuHantel. CBsi3u B

ouoIEeHo3€e

4.2

Dkojoruveckne cucrembl (dKocuctembl). [loHaTne 00 »dKocHcTeMe H
ouoreoreHo3e. DOYHKIMOHANIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, pEIyleHThl. KpyroBopoT BemeCTB W TIOTOK JHEPTUU B
skocucteMe. Tpodudeckue (MUIIEBhIE) YPOBHU dKOCHCTeMBI. [InieBbie 1ienu u
cetn. OCHOBHBIE TIOKa3aTeNId JKOCHCTEMBI: Ouomacca, TPOMYKIIHSL.
DKOJIOTHYECKUE MHUPAMHIBI: TPOIYKIIUN, YHCICHHOCTH, Onomacchl. CBOMCTBa

9KOCUCTEM: YCTOWUYUBOCTb, CAaMOpETyJIsilys, pazsutue. Cykueccus

4.3

IIpupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOTEHHBIE  JKOCHCTEMBL. ATpO3KOCHCTEMBI. YpO0o3KOCHCTEMBI.
bronornyeckoe u X034iCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak (akrop ycToiHuMBOCTH d3KocucTeM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.M. Bepnanckoro o Oumocdepe. I'panuibl, coctaB W CTPYKTypa
o6uocdepsl. XKupoe BemectBo U ero (pyHkuu. OcobeHHOCTH OHOChephl Kak
r7100abHOM 9KOCHCTEMBI. J[MHAMHUYECKOEe paBHOBECHE M OOpaTHas CBS3b B
ouoctepe. KpyroBopoTsl BemecTB U OMOT€OXMMUYECKUE IHKIBI JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBO B Onochepe 3emim. AHTpoNOreHHbIe M3MEHEHUsT B Omuocdepe.
['moGanbpHBIC SKOTOTUYECKHE POOIIEMBI.
OcHOBa pAlMOHAJBHOIO YIMPABJICHUS MPUPOAHBIMH pPECypcaMd U HX

ucrnosyib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI




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

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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