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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, COAEp)KAaHUA, pE3yJbTaToB OOydYeHUs U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHME CHUCTEMBI CPEIHEro
ob1rero oopazoBanus B Poccuiickoit deneparinu, a Takxke MOJ0KEHUS O crieruduke
Oouonoruu, €€ 3HAUCHUH B TO3HAHUM JKUBOW TPUPOABI MU OOECIeuYeHUn
CYILIECTBOBaHMs 4YeJIOBeUeCKOro oodiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEBI TI0 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma no Guosioruu 1aé€t NpeacTaBiIeHue O LeNx, 00 oOlIel cTpareruu
00y4eHus, BOCHUTAHUSI ¥ Pa3BUTHS 00yUJaIOIIUXCsI CPECTBAMHU yUeOHOIO peAMETa
«buonorusy, onpezenser o0g3aTeNbHOE PEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacmpezielieHue Mo pas3fesiaM U TeMaM, PEKOMEHAYEeMYIO IOCJIEJ0BATeIbHOCTD
U3Yy4YEHUs! Y4eOHOro MaTepHalia ¢ y4éTOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM O0Opa30BaTENbHOrO TMIpoliecca, BO3PACTHBIX OCOOEHHOCTEU
00ydJaronmxcsi.

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
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosorum (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYEHMM OHMOJIOTHM, OJjlarojiapss 4yeMy B HeW
POCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHMM, CBSA3AHHBIX C
GbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e >XM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXKaIolleld MPUPOTHON cpene.
[ToaTomMy Hapsay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWMA O
CTPOEHHUU >KUBBIX CUCTEM PA3HOIO PaHra U CYUIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yAEJICHO BHUMaHHE HCIOJb30BaHUIO
MOJIyYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3314, B
TOM dYHCJe: TPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIETUPOBAHNS, 000CHOBAHUS SKOJIOTHUECKH I€1eCO000Pa3HOrO
MOBEJICHUSA B OKPY’KAIOIIEHW MTPUPOIHON CpeAe, aHAIIN3a BIIMSHUSA XO3IMCTBEHHOM
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHue BHHMMaHUS K TPUKIAQAHONM HANpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorus MpoAUKTOBaHO HEOOXOTUMOCTHIO 00ECTICUCHUS YCIOBHN JIJISl PeIICHUS



OJTHOM M3 aKTyaJbHBIX 3aJ1ay IIKOJBHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanonaraet GopMUpOBaHHE y OO0YUAIOUIMXCA CIMOCOOHOCTH alalTUPOBATHCSA K
W3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpelHero oOIIero o0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecrnieunBaeT (GOPMHPOBAHME Yy OOYYAIOLIMXCS MPEACTABICHHUN O
HAYy4YHOW KapTHHE MHUpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KMBOW Ipupoje, eé
OTJIMYUTENBHBIX TMPU3HAKAX — yPOBHEBOW OpTraHW3allid M DBOJIOIUHU, CO3MaET
yCIOBHUSI  JJIsA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pPOBOr0 M Oe3omacHOro obpasa
KU3HH, IKOJIOTUYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIECHUSI K dKUBOW MPUPOJIE
U YEIIOBEKY.

Bonwimoe 3naueHne OMOIOTHS UMEET TaKKe JJIS PEIICHUST BOCIIUTATEILHBIX U
pa3BUBAIOIIMX  3aJa4  CpeAHEro  oOmiero  o0pa3oBaHUs, COLMAIU3AIMIU
obyuaromuxcs. M3ydyenue Ouonoruu obecrnieurBaeT yCJIOBHS Il (OpMHUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX ¥  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPhl, CIOCOOCTBYET HHTETpAIlMU OMOJOTUYECKUX 3HAHUMA C
MPEACTABICHUSIMU U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpadgun. Ha3BaHHbIE TOJIOKEHHS O TMPEIHA3HAUYCHUH YYEOHOTO TpeameTa
«buonorus» COCTaBUIM OCHOBY Ui ONpENeNieHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €TI0 COJEP)KAaHMS, TPEICTABICHHOTO B MPOrpaMMe IO
Oouooruu.

Ot60p copepxanus yueOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBIEH C TMO3UIMI KyJIbTypOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUU C
KOTOPbIM OOy4aroluecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMblE Jis
dbopmupoBaHus OOIIEH KyJbTYypbl, ONPENCSIONMNE aJCKBATHOE IOBEICHUE
YeJioBEeKa B OKPYXKArolIel MPHUPOAHOIM cpese, BOCTPEOOBAHHBIE B IMOBCEIHEBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUsS, KOTOPBIE CIIyKaT OCHOBOM Jis1 (POpMHUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
IIEHHOCTHBIX  OPHCHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3allUU
OMOIOrHYecKOro o0pa3oBaHMUsl.

CTpyKTypupOBaHUE COJEpKaHUA Y4YeOHOro MaTepualia B IpOrpamMme IO
OMOJIOTUM OCYIIECTBJIEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KMBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AINH U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus
BBIJICJICHBI CIIEYIOUIUE COJepKaTeNbHble TnHuM: «buosnorus kak Hayka. Metozsl
HAay4yHOTro To3HaHUs», «Kietka kak Ouonormyeckas cuctemayn, «OpraHu3m Kak
Ouonoruyeckas cuctema», «CucreMa M MHOTrooOpasne OpraHUYeCKOro MHPay,
«IBOJIOIHUS KUBOHW TPUPOIBI», « IKOCHCTEMBI U TIPUCYIIIIE 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 ATU 3HAHMS JJISI TPAMOTHBIX JCHCTBUH B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOJIBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

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

dbopmupoBaHue y OOYy4YalOMIMXCS IMO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MyTSIX Pa3BUTHS B
OWONIOTUY HAYYHBIX B3IJISIOB, WJEH W TOAXOJOB K HM3YyYCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHSI 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 OOy4YalOMIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JEATENbHOCTU YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

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

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

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

B cucreme cpemnero obmero ob6pasoBanus «buwonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISAIINM B
coCTaB MpeaIMeTHOM 001acTu «EcTecTBEHHO-HAYYHbIE TIPEIMEThI.

Jnst u3ydeHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Hepento), 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 hopMUpOBAHUN COBPEMEHHOW HAy4YHOU 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
U3YUYEHUU OMOJIOTUYECKUX O0BEKTOBY.

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, KIJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

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

Oo6opynoBanue: moaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUI COCTAaB KIETKM. XUMHUYECKHUE DBIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

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

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMBbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (IIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUM OETIKOB.



depMmeHThI — OHoJI0THYecKHe KaTanu3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyoOcTpatHas cnenupuuHocTb. Kodepmentsl. Burtamunsl. Otianuuns
(epMEHTOB OT HEOPTAHMUYECKUX KATaIN3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), AucaxapHibl
(caxapoza, JlakT03a) M THoJUcaxapuabl (Kpaxmaj, INIMKOT€H, LEJUI0I03a).
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. Hykineotuasl — 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
uaen 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 crenka 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 KIETKU: PUOOCOMBI, KIJIETOYHBIM 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. lneiinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

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

Tabmuupl n cxemsl: «llepuoanueckas TabnMIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJBI, «buocunres 6enka», « CTpoeHre MOJIEKYJIbl OelIKay,
«Ctpoenue ¢pepmentay, «Hyknennosrsie kuciotel. JJHK», «Ctpoenune momnekyb



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKN», «CTpoeHue KXUBOTHOW KIETKW»,
«CTpoeHHE pPACTUTENBbHON KIEeTKW», «CTpoeHHe MNPOKApUOTHUECKON KIETKIY,
«CtpoeHue 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 aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

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

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. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emuie. Biausinue ycnoBuii cpefibl Ha (POTOCHHTE3 U CIOCOObI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMOoCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

OHepreTudeckuii oOMeH B KJeTke. PaciiernsieHue BeliecTB, BbIICICHHE U
aKKyMYJUPOBAHHE SHEPTUH B KIJIETKE. DTalbl SHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buibl. KucioponHoe OKHUCIEHHE, 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. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmel xu3Hu — BUpychl. Mctopus otkpeitus BupycoB (/. U.
WBanoBckuit). OCOOCHHOCTM CTPOECHHMS M JKM3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummynonedunura yenoreka (BHY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHHUI.

JdemMoHcTpanuu:

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

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenre n QPyHKIIMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CITIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», 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 CTAAUSIX MUTO3a. BHOJIIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuGesb KJIETKA — aroITo3.

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

[TomoBoe pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Craguu meio3a. IIpomecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameTorenes — mporecc 0OOpa3oBaHUsS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie >xene3pl: ceMeHHUKUA W sudHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0EeHHOCTH CTPOEHUSI SAMIIEKIETOK MW crepMaro3ouaoB. OIioJoTBOpEHUE.
[Taprenorenes.

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



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

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

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DOpMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pemnmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaMoe pa3BUTHEY, «I aMETOTeHE3 Yy MIIEKOIUTAIOIIUX U
4eJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

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

JlabopaTtopHble U NpakTHYecKHe padoThI:

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

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

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pazButus reHeTuku. Poibs nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (TruOpUI0IOTHUYECKU,
LIUTOT€HETUYECKHUI, MOJEKYISIPHO-TreHEeTUUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpellMBaHhe. 3aKOH €JAMHO0Opa3usi TUOpPUIIOB 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 aHATU3UPYIOLIETO 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. | €eHETUUECKHE KAPTHI.



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

N3meHunBoCTh. BH1bl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIE/ICTBEHHAS.
Poinp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HOopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON U3MEHYHNBOCTH.

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

BHesaepHasa HacaeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IUTOI€HETHUYCCKHIN, OMOXUMHYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE reHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUs 4YeJIOBEKa: TI'€HHBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPENPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHIBI
310pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B MIPEJOTBPAICHUY 1 JICYCHUY T€HETUUECKUX 3a00JIeBaHUM YeloBeKa.

JdemMoHcTpanuu:

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

Tabnuiel 1 cxembl: « MOHOTHOPUIHOE CKPEIMBAHKE U €T0 [IUTOTCHETHYECKasI
OCHOBa», «3aKOH PACUICIJICHUS U €T0 IUTOI€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
rame, «Jlurnbpunnoe ckpemubanuey, «llutomornyeckne 0CHOBBI AUTUOPHUIHOTO
CKpeluBaHus, «Menosy, «B3auMoaencTBre ajiebHbIX TEHOBY, «l €HEeTHYeCKne
KapThl PACTCHUM, )KUBOTHBIX U 4YeJIOBEKa», «['eHeTnka mosua», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEINICHHOTO C moJioM», «KapuoTumbl 4eaoBeKa M >KMBOTHBIX),
«Bugpl m3menunBoCcTH», «MoaudukarmoHHas W3MEHUMBOCThY», «HacmemoBanme
pesyc-baktopa», «I'eHeTuka rpynn KpoBw», « MyTaliuoHHAs U3MEHYUBOCTH.

O6opynoBanue: MoJieU-anmuIMKauu «MOHOTUOPUIHOE CKpElIUBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBaHue», «llepexpécr
XPOMOCOM», MUKPOCKOIT U MUKpoTipenapart «J[po3odunay (Hopma, MyTariuu Gopmbl
KPBUIBEB U OKPACKH Tena), repdapuii «'opox moceBHOi».



JlabopaTtopHble U NpakTHYecKHe PadoThI:

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

JlabopaTtopHas pabora Ne 6. «M3ydyenne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U 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. 3apOKJICHHUE CEJNEKIUH U JIOMECTUKALIMS.
VYyenne H. 1. BaBunoBa o ieHTpax mpoucX0XIeHUsI 1 MHOT000pa3us KyJIbTypPHBIX
pactenuit. LleHTpbI MpOUCX0KACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpPOA, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJEeKUMHA pacTeHUH M KHUBOTHbIX. OIEHKAa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBaHue — uHOpuauHr. Yucrtas nuHusA. CKpelIMBaHUE YHCTHIX JIMHHM.
['ereposuc, wnu rudpunnHas 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. Kierounble KynbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUU.
KionupoBanue BBICOKOMPOIYKTUBHBIX — CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

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
pactenui», «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OO0bekThl OuoTexHONOTHNY, «KieTouHble KyabTYphl U
KJIOHHpOBaHKe», « KOHCTpynpoBaHHE 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 CEJIEKUWHA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,



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

11 KJTACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbulkM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLHUOHHAS
Teopusi U €€ MecTo B OMONOruM. BiusiHuEe 3BOJIIOLMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

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

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

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

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

Mukposontonus. [Tonynsiuusa kak equHUILA BUAA U 3BOJIIOLIMH.

JBuxyue cuibl (hakTopbl) SBONIONUHM BUIOB B MpUpojie. MyTallMOHHBIHI
IpoLEecC W KOMOMHATHBHAs WM3MEHUYMBOCTH. llomynsnnoHHBIE BOJIHBI M AperQ
re’oB. M3oisanus u Murpanus.

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

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

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: «Pa3BuTHe OpraHMYECKOro MuUpa Ha 3emiiey», «3apoabIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy», «@Popmbl  OOppObI 32
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue cCOpToB pacTeHHID,
«MHoroobpazue  mopon  KMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Ununoamantammmn», «OOmas aereHepanus»,
«/IBmkymme cuisl dBosonum», «Kapra-cxema wapmpyrta nyremectsus Y.
Hapsunay», «bopbba 3a cymiecTBoBaHuEe», «lIpHCIOCOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
KHUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaBICHHs H3BOJIIOLMHU», 00bEMHAs MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuueckas kapra wmupa, kojulekuus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmukanus «llepekpécr
XpPOMOCOM», BIIaXKHbIE ITpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISATYIIKN,
Mukpornpenapar «Jpozoduiia» (Hopma, MyTau (OpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTtopHble U npakTHYecKHe PadoThI:

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

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

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE *KU3HU HA 3emuie.

JloHayuHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble TUnoTe3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIIBHOE MMOATBEPKICHUE XUMHUECKON 3BOJIIOIMHU. HavanbHble 3Tarbl
ouosormdyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IPOTOKIETKH. [IepBblE KIIETKM M HX SBOJIOLUSL.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilameosoiickas spa u €€ mnepUOABl: KEMOPHICKUIA,
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 ATallbl
HBOJIIOIIMU 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 H3MEHUNBOCTb
U eCTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 *KU3HU, M3TOTOBJICHUE OPYAUN
TpyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBeKk HEaHACPTAIbCKUM, YenoBek
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,
«IIpokapuotnueckast kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «JlpeBHenmmue moan», «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), TEOXpoOHOJIOTHYEcKass Tabnuma, Kouiekiusa «Dopmbl
COXPAaHHOCTH MCKOITAEMbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktrueckast padora Ne 1. «/3ydeHne nckomaeMbIXx OCTaTKOB PacTeHUN U
YKUBOTHBIX B KOJUJIEKIIUSIX).

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

Tema 3. Opranu3mMbl 4 OKpPY:KawIuas cpeaa.



DKOJIOTHs KaK HayKa. 3aJaud U pa3zesbl 3KOJIOTHH. MeToIbl SKOJIOTHYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPraHU3MEHHAS.

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

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

buotnueckue axktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusMm, xoomepanus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBaHUS OpPraHW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyjsuud. OCHOBHBIE IOKa3aTENIH
NOMYJISIUMW: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. JJmHaMuka 4ucIeHHOCTH MOIMYJISIIUN 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 NOMYJSIUUU HHDY30puu-Ty penbkuy, «IlumieBpie nenm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

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

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

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJSIUN pa3HBIX BUAOB
pacTeHUu».

Tema 4. CooOmecTBa ¥ 3K0JI0rHYeCKHe CUCTEMBI.

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

Okonoruyeckne cucrembl (dkocucteMmbl). [loHaTne 00 »3KocUCTEME U
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYILICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPrUU B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. [Iuiiessie ienu u cetu. OCHOBHbIE
MOKa3aTeIu SKOCHCTEMBI: OuoMacca, MPOAYKIHs. OKOJIOTHYECKHE MHpPaMUbL:



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 ouocdepe. ['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,
a3oTa). 30HAJIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

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 coobOmiecTBa», «llenu nuTtanusy, «IKoJOTHYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOrOo  Jeca», «buoneHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
aHTPOIOT€HHbIE BO3ACHCTBUS HA IPUPOAY», «BakHeH e HCTOUHUKY 3arps3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeMIIas cocTaBistomas ornochepon»,
«®akroppl  gerpagauuu  nouB»,  «llapHukoBeli  3pdexT»,  «DakTopb
paZoaKkTUBHOTO 3arpsi3HeHuss Ouocdeps», «OOmas crpykrypa oOuocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI 53kpaH Ouocdepbi,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mopelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHbIe coobIIEecTBay, KoJeknn «buorieHo3y, «Bpenurenu BaxkHEHIIIX
CEIBCKOXO3SUCTBEHHBIX KYIbTYpP», TepOapru U KOJUIEKIINHY PACTEHUHN U )KUBOTHBIX,
pUHAAJIEKAIINE K Pa3HBIM HKOJIOTMYECKUM TpynnaM oHoro Buaa, KpacHas kaura
Poccuiickoit ®enepaniun, H300paKEHUS OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMN1 HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCUUCKON
rpak1aHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHUI0, HaJu4yhe MOTUBAlMM K  OOYy4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW 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  00pa30oBaHMs, HAJIMYME OKOJOTHMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT IMpOILIECCaM CaMOIMO3HAHUsSl, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY U IMPABOIOPSAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO 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 OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE peaM3allui OCHOBHBIX HaNpaBICHUN
BOCIIUTATENBHOU IESITELHOCTH, 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 1O 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 NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

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

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM 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
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO 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
OCO3HAaHHOIO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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



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

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

5) ¢usnyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

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

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 KU3HM;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

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

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX IOCIEACTBUM JiA
OKPYXKaIOILIEH 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,
AKOCUCTEM, OHOChEphl);



AKTUBHOE HENMPUATUE IEMCTBUM, IPUHOCAIINX BPEA OKPYKAIOLIEH NPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOIArOMPUSATHBIE HKOJIOTUYECKUE MOCIEICTBUS
NPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4AaCTHIO B IIPAKTHYECKOMN JESITENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

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

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

NOHMMaHUE crneuuUuKy OWONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GbopMUPOBaHMN PAIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEIOCTHOTO
IpeCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTe BbIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHss  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM IPaMOTHOCTH 0O0ydYarommuxcs, 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 MPOUCXOIAUIMX B HEM M3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB HU
VMEIOIIMXCS JAHHBIX C LIEJbIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

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

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



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

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIFOYAIOT: 3HAYMMbIe IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0YYAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCHNU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPoILiece,
cucTeMa, Hay4dHbId (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNe, HAOII0ICHNE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHX ), YHUBEPCATHHBIC
y4ueOHble JelcTBUS (MO3HABaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecneyuBaronue GopMupoBanue GyHKIIMOHAIHBHON IPaMOTHOCTH U COIMAILHON
KOMIETEHIIUM  OOYYalIIMXCs, CIOCOOHOCTh OOyYarolmMXCsl  HCIOJb30BaTh
OCBOCHHBIC MEKIUCIUTUIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHMS U YHUBEPCAIbHBIC
y4eOHbIe IEVCTBUS 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 (BBIICIATh 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 TTOHSATHS JUTsl OOBSICHEHUS (AKTOB M SBJICHUMN
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 U3YYaEMBbIX OHMOJOTUYECKHX OOBEKTaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
MCTOYHUKAX;



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

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

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

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

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

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

dbopMHpOBaTh HAYYHBIA TUIT MBINIIICHUS, BIAJACTh HAYYHONH TEPMHHOJIOTHEH,
KJIIOUEBBIMU MMOHSATHSIMH U METOIaMU;

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

BBISABJISITh MPUYMHHO-CJIEACTBEHHBIE CBSA3M U AaKTyaJIUu3UpOBATH 3aj/ayy,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs1 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 00IacTeH;

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, COBEPIIEHCTBOBAThH KYJbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

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

UCIIOJIb30BaTh HAy4HBIM S3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
Oouonornueckor uH(poOpMalnuend: TNPUMEHATh XUMHUYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmyJbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMU  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 WM TUCKYCCHH MO CYIIECTBY 00CYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBIIIOJHEHHUS MpeiaracMoin
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMS] 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 KOppEeKTHOH hopme popMyarpoBaTh CBOU 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 OUOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOICHCTBUS IIPU PEIICHNN YUEeOHOH 3a1auu;

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

OpUHUMATh IeJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACUCTBUA IO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



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

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYaCTHHUKA KOMAH bl B OOIIHIA
pe3ysbTar 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 1eHCTBUSIMH:

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 MOCTYNKaxX MO OTHOLIEHUIO K XKUBOW MpPUPOJE,
CBOEMY 3/IOPOBBIO U 37JOPOBBIO OKPYKAIOIINX;

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

CaMOCTOSITEJIbHO COCTABJIATS IIJIaH PELIEHUS TPOOIEMBI ¢ YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieJ1aTh OCO3HaHHBIN BBIOODP, apryMEHTHPOBATH €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:

JlaBaTh OLICHKY HOBBIM CHUTYyAallHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
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
BEPHOI'O 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

[TpenmeTrHbie pe3ynbTaThl 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
NPUMEHEHHUIO 3HAHUM B Pa3iMuYHBbIX y4€OHBIX CUTYallUsAX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX ¢ Ouosoruedd. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

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

c(hOpMHUPOBAHHOCTh 3HAHHUM 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 pa3BUTHE OHOJOTUH, (YHKIHOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIIEHUS 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,
CaMOBOCIPOU3BEAECHHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

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

yMEHHUE BJIJIETh METOJIaMHU HAyYHOT'O MO3HAHUsSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTMYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE IOJIYYEHHBIX pE3YyJIbTaTOB,
MCITOJIb30BAHHBIX HAYYHBIX MOHATHNA, TEOPUN 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, XEMOCHHTE3a, 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 TIeNblo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbsi M 3I0POBBSA
OKPYKAIOMIMX JIFOJCH, COOII0ICHNS HOPM IPaMOTHOTO TIOBEJICHHUSI B OKPY KAFOIICH
IPUPOIHON cpefie, MOHUMaHWe HEOOXOMMMOCTH WCIOJIb30BAHUS JOCTHKEHUN
COBpEeMEHHOW  Owojoru ¥ OMOTEXHOJOTHMH  JJIi  PalMOHAIBHOTO
TIPUPOOTIOIH30BaAHHS,

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

yYMEHHE BBITIOIHATH J1A00paTOpHBIE M TMPAKTUYECKHE DPAOOTHI, COOIIOIAThH
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 HCCIEAOBaHUNH B OHMOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

yMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHYECKYI0 MH(MOPMAITUIO U3 HECKOJBKHUX MCTOYHHKOB, TPAMOTHO
MCTIOJIb30BaTh IOHATUHHBIN anmapar OMOJIOTHH.

[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-
HAYyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHMCKUX U
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOU
TPAaMOTHOCTH YeJIOBEKA JIJIsl PeIIeHUs )KU3HCHHBIX 3a71a4;

yMEHUE PACKPHIBATH COACP)KaHNE OMOIOTHUECKIUX TEPMUHOB U TIOHSTUMA: BUI,
MONYJISIUsA, TEHO(DOH, HBONIONUS, ABWXKYIIUME CHIbl ((PaKTOpPhI) HBOJIIOLNH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, SKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOIYIEHTHI, KOHCYMEHTBHI, PpEIYLEHThI, IIeMd TMHTAHUA,
AKOJIOTHYECKas pamMua, OMoreoeHos, onocdepa;



yMEHHE u3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapieBoro cxoxacrea K. M. bapa, depenoBanusi IJIaBHBIX HANpaBJICHUWA WU
nytedt sBomoruu A. H. CeeprioBa, yueHnus o ouocdepe B. U. Bepnanckoro),
ONpEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yMEHHE BJaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U TPOBEACHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHHUE TUIIOTE3bl, BHISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEJIWYMHAMHU, OOBSCHEHHUE IMOJYYEHHBIX pPE3yJIbTATOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJIbI
Ha OCHOBaHHH IOJYYCHHBIX PE3YyJIbTAaTOB,

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSAIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JE€UCTBUSA 3KOJOTHYECKHX (PAKTOpPOB HaA OpraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX HM3MEHEHHH B
IKOCHUCTEMaxX CBOCH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOTCOXHMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh MOJIyYeHHbIE 3HAHUS A1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KU3HM C 1IeJIblI0 o0ecreyeHus: 0e30IacHOCTH CBOETO 3[0pOBbSI M 370POBbSA
OKPY>KaIOIIMX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOAHON cpefe, MOHUMaHWEe HEOOXOJMMOCTH UCIOJIb30BaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIsl PAllMOHAIIBHOTO MPUPOIOTIONH30BAHMS;

yMEHHE pelaTh 3JeMEHTapHble OMOJIOrMYecKre 3aJaud, COCTABIIATH CXEMBI
NepeHoca BEIIeCTB 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 MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

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

UCIIOJIb30BaTh NOHATUHHBIN anmapar OMoJ0Tuu.
TEMATHYECKOE IINTAHUPOBAHUE



10 KJTACC

KoanuectBo
Ne HaumenoBanue pa3jaesioB 4ACOB daekTpoHHbIe (UU(POBHIE)
n/n U TeM MPOrpamMMbl oOpa3oBaTe/ibHbIE pecypchl
Bceero
but6mmoreka [IOK
1 b 2
HOJOTHA KaK Hayka https://m.edsoo.ru/7f41¢292
) JKuBble CUCTEMBI U UX 1 bubmuoteka [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHYECKHM COCTaB U g bubmunoreka LIOK
CTPOEHUE KIETKU https://m.edsoo.ru/7{41c292
4 KusHenesaTeapHOCTh KIETKU 6 bubnnorexa LIOK
https://m.edsoo.ru/7f41¢292
PasmHOXeHUE B
5 WHAWBUAYaIbHOE Pa3BUTHE 5 bubmorexa HOK
FHBIAY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHOCTE U 2 bubmunoreka LIOK
U3MEHYUBOCTb OPTaHU3MOB https://m.edsoo.ru/7f41¢292
. Cenekiust OpraHu3MOB. 3 bu6nuoreka [IOK
OCHOBBI OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB 14
I1O ITPOI'PAMME
11 KJIACC
HaumeHoBaHue KoaunuecTBO
JyeKTpoHHbIe (LM pOoBbIE)
Ne n/m pa3ae/ioB U TeM 4acoB
o0pa3oBaTe/bHbIE PecypChbl
MPOrpaMMbl Bcero
1 OBOJIIOIMOHHAS Bbu6nuoreka [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3nukHOBeHHE U
2 a3BUTHE XXU3HU Ha bubmorexa [TOK
p https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3Msl 1 bubmmoreka [JOK
OKpYy>KaroIas cpena https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa u Bbu6nuoreka [JOK

9KOJOTHYCCKHUE CUCTCMBI

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

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KouunyecTBo 4acos JJIeKTPOHHBbIE HU(POBbHIE
- Tema ypoka o0pa3oBaTeIbHbIE
n/n P Bcero P
pecypchbl
bu6mmoreka [IOK

buonorus B cucreme Hayk

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

MeToap! TO3HaHUS JKUBOI
npupoasl. [IpakTnueckas

) pabora Ne 1 «Mcrons3oBanme 1 bubnnorexka HOK
PA3MUYHBIX METOJIOB IIPU https://m.edsoo.ru/863e6122
U3YYCHUU OMOJTOTUIECKIX
00BEKTOB

3 buonornueckue cuctemsi, 1 bubmuorexa [JOK
MPOLIECCH] U UX U3YUYECHUE https://m.edso00.1ru/863e6564

4 XUMHUYCCKUH COCTaB KIICTKH. 1 Bbu6nmuoreka [JOK
Bopa u muHepanbHbIe COMU https://m.edsoo.ru/863e674¢

5 benku. CoctaB u cTpoeHue 1 bubmuorexa [JOK
OCIIKOB https://m.edsoo0.ru/863e6b72
depMeHTBI — OHMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas

6 pabora Ne 1 «M3yuenue 1 bubmuorexa [JOK
KaTAIUTUYECKON aKTUBHOCTH https://m.edso0o.ru/863e6b72
(bepMeHTOB (Ha ipuMepe
aMuUJIa3bl WIM KaTajaasbl)»

bu6mmoreka [IOK

/ Yraesozet. Jlumett ! https://m.eds00.1u/863e6870

bu6mmoreka [IOK

8 Hyxnenroseie kuciotst. AT® ! https://m.edsoo.ru/863e6d5¢c

9 Hcropus u MeToab! N3y4eHUs 1 bubnuoreka [IOK
kieTku. Knerounas reopus https://m.edsoo.ru/863e6e88

10 Krerka xak memocTHas KuBas |
cucreMa
CrpoeHnue 3ykapruoTUYeCKOn
kJeTku. JlaboparopHas padota bubmuorexa [JOK

11 Ne 2 «M3yuenune cTpoeHus 1 https://m.eds00.ru/863e6ff0

KJICTOK PACTCHHM, )KUBOTHBIX,
rpuOOB U OaKkTepuil MO

https://m.edsoo.ru/863e716¢



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
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https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MHUKPOCKOIIOM Ha F'OTOBBIX
MUKpOIIpenaparax 1 ux

OTIMCAaHUE»

12 OOMeH BelecTB Win bubmuorexa [JOK
MEeTab0JIU3M https://m.edsoo.ru/863e766¢

13 ®oTOoCUHTE3. XEMOCHUHTE3 bubmorexa HOK

https://m.eds00.ru/863e7c98
bu6mmoreka [IOK

14 2 it 00

HEPTETIHECKHH OOMEH https://m.edsoo.ru/863¢e7aae
JKU3HEHHEBIN UK KIETKH.
[enenue knetku. MuTos.
JlaboparopHuas pabota Ne 3

15 «Ha6i10 EHI/IG fmTosa B bubmorexa HOK
A https://m.edsoo.ru/863e7dc4

KJIETKaX KOHUMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

16 buocunTe3 Oenka. Peakius bubmuorexa [JOK
MaTpU4YHOIO0 CUHTE3a https://m.edsoo.ru/863e¢796e

17 Tpancnsamnus — OMoCUHTE3 bubanorexa [HOK
Ocnka https://m.eds00.ru/863e796e

18 Hexnetounsie GopMbl )KU3HU bubmmoreka [JOK
— BUPYCHI https://m.edso00.ru/863¢7540

Bbu6nmuoreka [JOK
DopMBbI pa3MHOKEHUS
19 OPLAHIEMOR https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue 1 pa3BUTHE
MTOJIOBBIX KJIETOK.
Omnno10TBOpEHHE.

21 JlaboparopHuas pabota Ne 4 bubmorexa [TOK
paTopHai p i https://m.edsoo.ru/863e81b6

«3y4eHue cTpoeHuUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

” NunuBuayansHOE pa3BUTHE Bbu6nmuoreka [JOK
OpraHu3MoOB https://m.edso0o.ru/863e8436
I'enetuka — Hayka o

23 HAaCJIeJICTBEHHOCTH U bubmorexa HOK

s https://m.edsoo.ru/863e8612
W3MEHUYHUBOCTH
24 3aKOHOMEPHOCTH bubnnorexka [HOK

HaCJICOJOBAaHUS IIPU3HAKOB.

https://m.edsoo.ru/863e8878



https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e796e
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MonorubpuaHoe
CKpEIINBaHHE

JurubpumHoe CKpenmrBaHue.

bu6mmoreka [IOK

25 3aK0H HE3aBHCHMOI'0O
https://m.edsoo.ru/863¢89a4
HACJICJIOBAHMsI IPU3HAKOB
ClieIUIeHHOE HACIEIOBaHUE
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «M3yuenue
26 €3yJIbTaTOB MOHOTHOPUIHOTO bubnmorexa LIOK
pesy p https://m.edso0.ru/863e8c60
U TUTUOPUIHOTO CKPEIIUBAHUS
y Ipo30( bl HA TOTOBBIX
MUKpOTIpEnapaTax»
I'enetuka noma. Hacienosanue
27 IIPU3HAKOB, CICIIJICHHBIX C bubmmnorexa LIOK
p ’ https://m.edsoo.ru/863e8c60
IIOJIOM
HN3MeHUInBOCTE.
Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas
)% pabota Ne 6. Uzyuenue bubanorexa HOK
MOTA(DUKAITHOHHOM https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHAIIOHHOTO Psa U
BApUAIMOHHOW KPUBO»
Hacnencrsennas
U3MEHUYUBOCTh. JlaboparopHas
29 abora Ne 7. «Ananus bubmorexa LIOK
P . https://m.edsoo.ru/863e8efe
MyTalui y 1po30(UiIsl Ha
TOTOBBIX MUKPOTIpETIapaTax»
Bbu6nmuoreka [JOK
30 I'eneTnka uenoBeka
https://m.edsoo.ru/863e¢8d78
PesepBHeiit ypok. O600mIeHME
31 o TeMe «HacnencTBeHHOCTD U
W3MEHUYUBOCTHh OPTaHU3MOB)
1 Ceneknus Kak HayKa u bubnnorexka [HOK
IpoLECC https://m.edsoo.ru/863¢9214
MeToabsl 1 JOCTHIKEHUS
. Bbu6nmuoreka [JOK
33 CEJIEKI[MU PACTCHHI 1
https://m.edsoo.ru/863e¢9214
SKUBOTHBIX
34 buotexHonorus kak oTpacib bubmmoreka [JOK

MIPOU3BOJICTBA

https://m.eds00.ru/863¢9336
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OBIIEE KOJIMYECTBO YACOB I1O
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I[TPOI'PAMME
11 KJIIACC
N Kosau4vecTBO 4acoB DJIeKTPOHHBbIE HU(PPOBHIE
; Tema ypoka o0pa3oBaTejibHbIE
n/n P Bcero P
pecypchl

1 OBOJIIOLHSA 1 METOBI ¢€ 1 bubmunoreka LIOK
A3y4YEHUS https://m.edsoo.ru/863ea20e

) Ucropust pa3BuTUs 1 bu6nuoreka [IOK
MPEJICTABICHUA 00 IBOIOINH https://m.eds00.1u/863e9570

bu6mmoreka [IOK

3 M 1

HKPOIBOIIOHA https://m.edsoo.ru/863e9cle
[Tonynsiust Kak 3JIeMEeHTapHas
€IMHUIIA BUJIA U DBOJIFOIUH.

4 Jlaboparopnas pabota Ne 1 | bu6nuoreka [IOK
«CpaBHeHUE BHJIOB T10 https://m.eds00.1u/863e¢99c6
MOp(hOIOTHIECKOMY
KPUTEPHUIO»

BIDKYIIIHE CHJTBI
5 (IineMZII{]ia HbIe (PaKTOPBI) 1 bubmorexa [IOK
P P https://m.edsoo.ru/863e9da4
9BOJTFOIAN

6 EctectBenHbIi1 0TOOD U €ro 1 bubmmoreka [JOK
dbopmbl https://m.edso0o.ru/863¢9ed0
Pe3ynprarsl 3BosIOIIMN:

IpUCIOCOOICHHOCTD

OpTraHU3MOB U

BHJ1000pa3oBaHME. i 1OK
noIMoTeKa

7 JlaGopaTopHnas padora Ne 2 1

paTopHat pabot https://m.edsoo.ru/863e9fde
«Onucanue
MPHUCTIOCOOJICHHOCTH
opranusma u eé
OTHOCHUTEIIEHOTO XapaKTepay

2 Hamnpasnenus u mytu 1 bubnuoreka [JOK
MAaKpO3BOJIOINA https://m.edsoo.ru/863e9cle

9 HeobpaTumocTs 3BOTIOINN 1

10 Wcropus xu3Hu Ha 3emiie u 1

METOABI €€ U3y4CHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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1 ['unoTes3bl mpoucxoxxaeHus bubmmoreka [JOK
’KU3HU Ha 3emIie https://m.edsoo.ru/863ea5a6
12 Pa3BuTne xu3Hu Ha 3eMIIe 1Mo bubnuoreka [JOK
3paM U IIepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJIIOLUN
PACTUTENBHOTO U )KUBOTHOTO
13 mupa. [Ipaktudeckas padora bu6nuoreka [JOK
No 1 «M3yueHne uckomaemoix https://m.edsoo.ru/863ea8bc
OCTAaTKOB PAaCTCHUH U
YKUBOTHBIX B KOJUTCKITUSIX)
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OPraHN4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKA bubmuoreka [{OK
(arTpOMTOTEeHE3) https://m.edsoo.ru/863eac2c
16 JBukytie cuibl (haKTophI) bubnuoreka [JOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUU
YyelioBeKa
Yenoseueckue pacsl U
18 MPUPOAHBIE aTanTallUU buGnnorexa LIOK
https://m.edsoo.ru/863eaca?
YyelioBeKa
PesepBHeIit ypok. O600mIeHME
19 1o TeMe «Bo3HMKHOBEHUE U
pa3BUTHE KU3HU HA 3eMIie»
20 DKOJIOTHS KaK HayKa
)1 Cpenpl oOuTaHus u bubnmoreka [JOK
9KOJIOTUYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AbGuotnueckue GpakTopHbI.
Jlaboparopnas pabota Ne 3.
«Mopddonoruueckue
” O0COOCHHOCTH pacTEHUH U3 bubmmoreka [JOK
Pa3HBIX MECT OOUTAHUSY. https://m.edsoo.ru/863ebl0e
JlaGopaTopHas pabota Ne 4.
«BnusitHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
23 buotnueckue GakTops bubmorexa [IOK
https://m.edsoo.ru/863eb348
DKOJIOTMYECKHE
24 XapaKTePUCTUKHU TOIMYJISIIIUHU.

[IpakTuueckas padora No 2
«IToacyéTt ImIoTHOCTHU



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

MOMYJIALMNA pa3HbIX BUIOB

pacTeHuin»

’5 Coo01iecTBa OpraHu3MOB — 1 bu6nuoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTHYECKUE CUCTEMBI 1 bubmuoreka [{OK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKa3aTeIn

7 9KOCUCTEMBI. DKOJIOTUUECKUE 1 bubmoreka [IOK
nupamusl. CBOMCTBA https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus

28 [Ipupoanslie 3x0cHCTEMBI 1

29 AHTpPONOTr€HHbIE SKOCUCTEMBI 1

30 buocdepa — rnodanpHas | bu6nuoreka [IOK
9KOCHCTEMa 3eMJTn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH 1 bu6nuoreka [IOK
CyIIIeCTBOBaHUS OMOChepbl https://m.edsoo.ru/863ebd 16
UYenoseuecTBo B Onochepe

32 1
3emiu

1 CocyiecTBoBaHUE TPUPOIBI U 1 bu6nuoreka [IOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O6001IeHIE

34 TeMbl «Co00IIIeCTBA U 1
9KOJIOTHYECKHE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

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

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwnit A.A., PyomoB A.M. u ngpyrue
/Tlon pen. Ilaceunnka B.B., Akimonepnoe obmectBo «M31aTenbeTBO
«IIpocsemieHue»

* buosorus, 11 xnacce/ Ilaceunuk B.B., Kamenckuii A.A., PyomioB A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., AxuronepHoe o61miectBo «M3narenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

1. [Taceynuk B.B. buonorus. Pabouune nporpammel. [IpenmerHas nuHus
y4eOHUKOB «JInnus sxu3am» 10-11 kimaccrl: y4eb. mocodue s yuuTeneu
0011e00pa3oBaTeIbHBIX OpraHu3aiuii: 6a3oBbiii ypoBeHb/ B.B.Ilaceunuk,
[".I'.IlIBenio, T.M.Edumona. - M.: [Ipocsemienue, 2021

2. [Naceynuk B.B. buonorus 10 knacc YueOHuK asist 0011€00pa3oBaTeIbHbIX
yupexaenuit. - M.: [Ipocsemenue, 2020

3. Ilaceunuk B.B. buonorus. [Toypounsie pazpadotku. 10-11 kmaccsr:
y4eb.mocobue s 0011e00pa3oBaTeIbHBIX OpPraHU3alii: 6a30BbI YPOBEHb. -

M.: ITpocsemienue, 2017



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
PO

NHTEPHET VYPOK

https://vcabbio.jimdofree.com/ BuptyanbHbiii kKabuHeT OUoI0TUM /
JlaGopatopHbie pabOThI

Caitt buonorusOunnaiin

[Topran: Buneoypoku.Her

Omnnaita-mkona @okchopa

Untepner caitt «HpOypoK»
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