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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYI0 OCHOBY JUJIS
omnpeneseHus MoaXoq0B K (OPMHPOBAHUIO COAEp>KaHUS Y4eOHOTro MpeaMera
«buosorusi»  coctaBuwiM: KoHuentyaineHble noioxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJAEp)KAaHUSA, pE3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
ob1iero oopazoBanus B Poccuiickoit deneparnu, a Takxe MOJ0KEHUS O crieruduke
Oouonoruu, €€ 3HAUCHUH B TO3HAHUM IKUBOW MPUPOABI U OOECHEeUYeHUU
CYILIIECTBOBAHMS UeJIOBEUECKOTro oOmiecTBa. COracHO Ha3BAHHBIM IOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma no Guosioruu 1aé€t NpeacTaBiIeHue O Leix, 00 oOlIel cTpaTeruu
00y4eHus, BOCHUTAHUSI ¥ Pa3BUTHS 00yUJaIOIIUXCsI CPECTBAMH yU€OHOTO IPEAMETa
«buonorusy, onpezenser o0g3aTebHOE IPEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacmpezieieHue Mo pas3iesiaM U TeMaM, PEKOMEHAYEeMYIO IOCJIE0BATEIbHOCTD
U3Yy4YEHUs! Y4eOHOro MaTepHalia ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSA3€H, JIOTUKM O0Opa30BaTENbHOrO TIpoliecca, BO3PACTHBIX OCOOEHHOCTEU
oOydJaronmxcsi.

B nporpamme o Onosiornu Tak:ke y4YMThIBaIOTCS TPEOOBAHUS K INIAHUPYEMBIM
JUYHOCTHBIM, METaNpEAMETHBIM W MPEIMETHBIM pe3yJbTaTaM oOOydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NeATEIbHOCTH/YUeOHbIX JEeHCTBUM OOy4YaloIMXCS IO OCBOCHMIO COJAEpKaHUSA
OMOJIOrHUecKOro o0pa3oBaHMUsl.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbIi YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYEHMM OWOJIOTHM, OJjarojnapss 4yeMy B HeW
IPOCMATPUBAETCSl HAMpPaBICHHOCTb HAa pa3BUTHE 3HAHWM, CBSA3AHHBIX C
GbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, MPEJCTABICHUN O 3J0POBOM
oOpase XM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXKalolled MPUPOTHON cpere.
[ToaTomMy Hapsiay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWMA O
CTPOEHUU >KUBBIX CUCTEM PA3HOrO PaHra U CYUIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yAEICHO BHUMaHHE HCIOJB30BaHUIO
MOJIyYCHHBIX 3HAHUHN B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33724, B
TOM dYHcJe: TMPOQUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIETUPOBAHMSI, 000CHOBAHUS SKOJIOTHUECKH I€1eCO000pa3HOro
TOBEJICHUSA B OKPY’KAIOIIEW MTPUPOJTHON CpEAe, aHAIIN3A BIMSHUSA XO3IMCTBEHHOM
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHne BHHMMaHUS K TPUKIAAHONM HAIpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorus NpoAUKTOBaHO HEOOXOTUMOCTHIO 00ECTIEYSHHS YCIOBHIA IJISl PEIICHUS



OJTHOM M3 aKTyaJbHBIX 3aJ1ay IIKOJBHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanonaraet (GopMUpOBaHHE Yy OO0YUAIOUIMXCA CIOCOOHOCTH alalTUPOBATHCS K
W3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpelHero oOIIero o0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecrnieurnBaeT (GOPMHPOBAHHE Yy OOYYAIOLIUMXCS MPEACTABICHHUN O
HAYyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUs O >KMBOW Ipupoje, eé
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3AllMM W HSBOJIONNU, CO31aET
yCIOBUSI  JJIsA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obpasa
YKU3HH, IKOJOTUYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIIECHUSI K dKUBOW MPUPOJIE
U YEIIOBEKY.

BonwImoe 3naueHne OMOIOTHS UMEET TaKkKe JJIS PEIICHUST BOCIIUTATEILHBIX U
pa3BUBAIOIIMX  3aJa4  CpeAHEro  oOmiero  oOpa3oBaHUs, COLMAIU3AIMIU
obyuaromuxcs. M3ydyenue Ouonoruu obecrnieurBaeT yCJIOBUS Il GOpMUPOBaHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX ¥  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPhl, CIIOCOOCTBYET HHTETpAIlMU OMOJOTUYECKUX 3HAHUMA C
MPEICTABICHUSIMU U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpadgun. Ha3BaHHbIE TOJIOKEHHS O TMpPEAHA3HAUYEHUU YYEOHOTO TpeaMeTa
«buonorusi» COCTaBUIM OCHOBY Ui ONpENeNieHUs IMOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COJEp)KAaHMS, TPEICTABICHHOTO B MPOrpaMMe IO
onooruu.

Ot60p copepxanus yueOHoro mpeamera «buosorus»» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIMI KyJIbTypOCOOOPA3HOTO IMOAXOAAa, B COOTBETCTBUHU C
KOTOPbIM OOy4aroluecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMble IS
dbopmupoBaHus OOIIEH KyJbTYypbl, ONPENCISIONMNE aJCKBATHOE IMOBEICHUE
YeJioBEeKa B OKPYXKarollel MPHUPOAHOM cpese, BOCTPEOOBAHHBIE B IMOBCEIHEBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUsS, KOTOPBIE CIIyKaT OCHOBOM i1 (POpMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
IIEHHOCTHBIX ~ OPHCHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3allUU
OMOJIOrHUeCcKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJEpKaHUA Y4YeOHOro MaTepualia B IpOrpamMme IO
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KHMBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIIEYIOUIUE COJepKaTeNbHble IMHUU: «buosorus kak Hayka. Metozsl
HAay4yHOTro TNo3HaHUsA», «Kietka kak Ouonormyeckas cuctemayn, «OpraHusm Kak
Ouonornyeckas cuctema», «CucreMa U MHOTrooOpasue OpraHMYeCKOro MHPay,
«IBOJIOIHUS KUBOHN TPUPOIBI», « IKOCHCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTH.



[lens m3yuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHHEe  OOYyYarONMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHATHHOU
OpraHW3alMK >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHrne yMEHUU
UCIIOJI30BaTh ATH 3HAHMS JJII TPAMOTHBIX JCHCTBUH B OTHOIIEHHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 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 OPTaHU3AIMH, BBIAAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUIEKTYyaJlIbHBIX U
TBOPUYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAHHBIX O MYyTSIX Pa3BUTHS B
OWONOTUY HAyYHBIX B3IJISIOB, WJEH W TOAXOJOB K HM3YyYCHHIO JKHBBIX CHCTEM
pPa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAHOBJIEHHE Yy OOydyarolmuxcsi oOmeld KyJabTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MUpa KUBOW TPUPOJIBl HA OCHOBAHUY 3HAHUH W OTIBITA, TIOJYYCHHBIX MTPU U3yUCHUN
OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOW JESATENbHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHNE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHNS STUYECKHIX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [JIi TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 111 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJEACTBUN CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAKOUIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEp NPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero obpasoBanus «buonorus», mzydaemas Ha
0a30BOM YPOBHE, SIBISIETCS OOS3aTEIBHBIM yUEOHBIM TPEIMETOM, BXOISAIINM B
coCTaB NpeaIMeTHOM 00nacTu « EcTecTBEHHO-HAYyYHbIE TIPEIMEThI.

J{nst u3ydeHus: 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Heeno), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COAEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B GopMUpPOBAHUN COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTobpl MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiacCUpUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MTPUPOIBD.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYCHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. )KuBble cucTeMbl 1 HX OPraHU3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeaAMET u3ydeHus: onoaorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3re. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKU >KU3HW», «YPOBHU OpraHU3alluu
YKUBOW IPUPOABD).

Oo6opynoBanue: Mmojaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKHii COCTAB M CTPOCHHE KJIETKH.

XHUMUYECKUI COCTaB KIETKM. XUMHUYECKHUE DIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

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

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBoHcTBa OeikoB. buonormueckue
byHKIIUN OETIKOB.



depMmeHThI — OHoJ0TrHUecKHe Katanu3aTopsl. CTpoeHue pepMeHTa: aKkTUBHBIN
HEeHTp, cyoOcTpatHas cnenupuuHocTb. Kodepmentsl. Burtamunsl. Otianuuns
(epMEHTOB OT HEOPTAHUYECKUX KATaIN3aTOPOB.

VYrineBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), AucaxapHibl
(caxapoza, JlakTo3a) W THoJMcaxapuabl (Kpaxmaj, IVIMKOT€H, LEJI0i03a).
buonornueckue GyHKINU YrIeBOJOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rupodobHble  cBolicTBa. buonornueckne QyHkumm Jsmnuaos. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JUIUI0B KaK HCTOYHUKOB SHEPTUU.

HykneunoBesie xkwucnorsl: JHK u PHK. Hykneoruasl — MOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u ¢pyHKIINN.

[{urosnorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMOJEUCTBUSA
uael u (akToB B HAYYHOM MTO3HAHUU. MeTO/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 Ipokapuoruueckas. (OcoOeHHOCTH
CTpOEHMs MpokKapuoTHueckoi kieTku. Kierounas creHka Oakrepuil. CtpoeHue
YKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOM U
IrpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
dbyukiuu. [Inasmatuyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utonnasma u eé
opraouzsl. OnHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
Iu30CcOMBIL.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[Tpoucxoxaenue MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHouAbl KIETKU: pPUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KryTUKU. OyHKIIMY OPraHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynaropHslil neHTp kietku. CTpoeHue sapa: sjaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanuu:

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

Jwnarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenne XUMMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIE».

Tabmuupl n cxemsl: «llepuoanueckas TabnMIIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOBI, «bruocunTes 6enka», « CTpoeHre MOJIEKYJIbl OeNIKay,
«Ctpoenue ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne momnekybt



AT®», «CTpoeHue 3yKapuoTHUECKOW KIETKN», «CTpoeHue KXKUBOTHOW KIETKW»,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpOoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CtpoeHue spa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OOpYyJIOBaHUE JMJi MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

JlabopaTopHblie U npakTHYecKHe PadoThI:

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

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX W OaKTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax U ux
ONKCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeIIeCTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIACTUYECKUIT OOMEH) U
JTUCCUMUJTISIIINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
meTtabonmmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W HHEPrHM B MOHUMAHUU
MeTabonu3ma.

Turnbel oOMeHa BelecTB: aBTOTPoGHBIN U TeTepoTpodHbIi. Ponk ¢hepMeHTOB B
oOMEeHe BEIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (porocunTeza. Peakuun
dotocunrteza. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emuie. Biausinue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOObI MOBBILICHUS €TI0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUYEeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIIe.

OHepreTudecknii oOMeH B KJeTKe. PaciiernsieHue BellecTB, BbIIEICHHE U
aKKyMYJUPOBAHHE SHEPTUH B KIJIETKE. DTaIbl JHEPreTUYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPHEeKTUBHOCTh SIHEPTETUUECKOTO 0OMEHA.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi renetnueckod uHopmanmMu B KiIETKE. |'€HETHYECKH KOA U €ero
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Ortanbl TpaHchsiuud. KoaupoBanue amMuHOKUCHIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynogedunura yenoreka (BHY) — Bo3Oymutens CIIM/Ia.



OOpatHast ~ TpaHCKpuWIIUsS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdeMoHcTpanuu:

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

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenre u QPyHKIIMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJeb cTpyKTypbl JTHK.

Tema S. PasmMHoOXKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1K, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlumionaHeIi W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOXKEHHSI M  WHIUMBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

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

[Iporpammupyemasi TuGesb KJISTKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VIcKycCcTBEHHOE KIIOHHUPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBoE pa3MHOKEHHE, €T0 OTINYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpoOUCXOOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUH CMBICT H
3HA4YEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKUA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK U crepMaro3ouaoB. OIioJ0TBOpEHUE.
[Taprenorenes.

WunuBunyanpHOe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y IMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyJsiius, opraHorene3. IloctamOpuoHanbHOEe pazButhe. TUIIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKJIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DoOpMbl pa3MHOXKEHUS OPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pactenuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pernmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaMoe pa3BUTHEY, «I aMETOTEHE3 Yy MIIEKOIUTAIOIIUX U
4yeJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MHKPOCKOII, MUKpOIpenaparhbl «CriepMaTo3011bl
MJIEKOIIUTAIOWIETO», «SHIIEKIeTKa MIIEKONUTAOWEro», «KapuoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «/leaeHue KIeTku», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

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

JlabopaTtopHas pabora Ne 4. «/3ydeHwe cTpoeHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pa3Butus reHeTuku. Poibs nuronoruu
U 3MOpUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuiickux u 3apyOeiKHbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LUUTOT€HETUYECKUM, MOJEKYJISIPHO-TreHEeTUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpeliMBaHue. 3aKOH €AMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. [IpaBuito ToOMUHUpPOBaHUS. 3aKOH pacUICIICHUs IPU3HAKOB. [ unoresa
yucTOTHI rameT. [loHOe 1 HenoJIHOe JOMUHHPOBAHUE.

JurubpugHoe  CKpelidBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUSL.
AHanm3upytolee ckpeupanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Padota T. Moprana no criermieHHOMY
HacJIEJOBaHUIO F'eHOB. HapyiieHnue cienienus reHoB B pe3yJIbTaTe KpOCCHHTOBEPA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



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

N3meHunBoCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIE/ICTBECHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakiu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, uWiaM TE€HOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHaTHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOWHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHas "3MeHUYUBOCTh. Kimaccudukanusi MmyTamuii: TeHHBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUUMHBI MyTaluidi. MyTareHHbie (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HAclIeACTBeHHON n3MeHnunBoctu H. 1. BaBuiosa.

BHesnepHas HaClI€ACTBEHHOCTh U U3BMEHUYHUBOCT.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE reHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHUS 4YeEJIOBEKAa: TI'C€HHBIE OOJIC3HH,
O0JIe3HN C HACJEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanuud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
3I0pOBOT0 00pasa >KM3HM, JUATHOCTUKU, MPO(PHIAKTUKY U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MPEOTBPAIEHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMI YeJI0OBEKaA.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuios.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €70 [IUTOTCHETHYECKast
OCHOBa», «3aKOH paCUICIICHUS U €T0 IUTON€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
rameT, «Jlurnbpunnoe ckpemubanue, «llutomornyeckre 0CHOBBI JUTUOPUIHOTO
CKpeumBanusay, «Menos3y», « B3auMoeicTBre aJuIeNIbHBIX TEHOBY, «l eHeTnYecKue
KapThl PACTCHUM, )KUBOTHBIX W 4YeJOBEKa», «['eHeTnka mojua», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MoJIoM», «KapuoTumbl 4enoBeKa M >KMBOTHBIX),
«Buapl m3meHunBoCcTHY, «MoaudukamoHHas M3MEHUYMBOCTHY, «HacnemoBanue
pesyc-bakropa», «I'eHeTuka rpynn KpoBm», « MyTallnoHHAs U3MEHYUBOCTH.

O6opynoBaHue: MoJieu-anmIuKanuu «MOHOTUOPUIHOE CKpEIUBAHHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JurubpuaHoe ckpemuBaHue», «llepexpécr
XPOMOCOM», MUKPOCKOIT M MUKpoTipernapart «/[po3oduna» (Hopma, MyTanuu GopMsl
KPBUIBEB U OKPACKH Tena), repdapuii «'opox moceBHOI».



JlabopaTopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabora Ne 5. «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTUOPUIHOTO CKPEUIUBAHUS Y Jp030( Uikl HA TOTOBBIX MUKPOIIpENnapaTax».

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

JlaGopatopHas padota Ne 7. «Ananu3 MmyTanuil y apo30(uibl Ha TOTOBBIX
MUKpOIpenapaTax».

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

Tema 7. Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOKICHHUE CEJNCKIHUH U JIOMECTUKAIIMS.
VYyenne H. 1. BaBunoBa o ieHTpax mpouCcX0KI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuit. LleHTpbI MpOUCX0XKACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpOA, IIITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUMU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJEKUMHA pPAcTEeHUH M KUBOTHbIX. OIEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBanue — WHOpuauHr. Yuctas nuHusA. CKpelIMBaHUE YHCTHIX JIHMHHM.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOpPUIUHT.
Otnanéunas ruopuanzanus u e€ ycrnexu. CKyCCTBEHHBIM MyTareHe3 u moJiydeHue
NOJIUTIIONI0B. JIOCTHXKEHUS CeNEKIIMKU PACTEHUH, S)KUBOTHBIX M MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpacib NMPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kierounbsie KyJnbTypbl. MUKPOKIOHAJIBHOE PAa3MHOXKEHUE PACTEHUU.
KionupoBanue BBICOKOMPOIYKTUBHBIX — CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

DKoJiorMuyeckue W dtuyeckue  npobiembl. MO —  reHeruyecku
MOAUGUITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYpHBIX pacTeHuit», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «OtnanéaHas rudpunuzarus», «Paboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OO0bekThl OuoTexHONOTUNY, «KietouHble KyabTYphl U
KJIOHHpOBaHKeE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISIKH TUIOZIOB 1 KOPHETIIIONOB JUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

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



COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJTACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbulkM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusiHuEe 3BOJIIOLMMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B THAJCOHTOJIOIMYECKON JIETOMMCH, MEPEXOIHbIE (POPMBIL.
buoreorpaguyeckue: cxoacTBo U paznuuue ¢payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKue: CXOACTBA W pa3inuvs SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKYISIPHO-OMOXUMUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BceX
OpraHU3MOB.

OpomounoHHas teopus Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBUHM3MA. J[BIKyIIHE CHUIIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOYKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAass MU3MEHYUBOCTD,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBosonnu (CTO) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukposontonus. [Tonynsiuusa kak equHUILA BUAA U 3BOJIIOLIMH.

JBuxyue cuibl ((akTopbl) SBOMIONUHN BHAOB B IpHUpojae. MyTallMOHHBIHI
IpoOLECC M KOMOMHATHBHAs WM3MEHUYMBOCTH. llomynsnnoHHBIE BOJIHBI M Apeid
re”oB. M3oisnus u Murpanus.

EctectBennblii oTOOp — HampaBisitonmii  (aktop 3BomonuH. DOpMbI
€CTECTBEHHOTO 0TOOpA.

[Tprucnoco0neHHOCTh OpPraHU3MOB KAaK pe3yJbTaT 3Boouud. [Ipumepsl
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UANOATANTALINH.

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

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  (QUIETHYECKAs, JUBEPreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOIIOLUY.

[IpoucxoxaeHne OT HeCNEeNMAIN3UPOBAaHHBIX NpeakoB. lIporpeccupyromas
crienuanu3anys. AJanTuBHAS pagualusl.

JdeMoHcTpanuu:

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



TabGmuis! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiiey», «3apoabIIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy», «Popmbl  OOpbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOPY», «MHOrooOpasme COpTOB PaCTEHUI,
«MHuoroobpazue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Unuoamantammmn», «OO0mas aereHepanus,
«/IBmkymme cuisl dBosonum», «Kapra-cxema wapmpyra nyrtemectsus Y.
Hapsunay», «bopbba 3a cymiecTBoBaHue», «lIprCIOCOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe Bua000pa3oBaHue», « IKOJIOTHUECKOE BUI000pa30BAHUE).

O06opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaBICHHS H3BOJIOLHMN», 00bEMHAs MOJENb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, kojuleKuus «DopMbl COXPaHHOCTH
VCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmiukanus «llepekpécr
XpPOMOCOM», BIIaXKHbIE ITpenapatsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISTYLIKN,
Mukpormnpenapar «Jpozoduiay (Hopma, MyTaruu (GOpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTopHble U npakTHYecKHe PadoThI:

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

JlabopatopHas padota Ne 2. «Onucanre nprucrnoco0JIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble TUmores3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLINUA. AOHOTEHHBIM CHHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MMOATBEPKICHUE XUMUUECKOU 3BOIIOMU. HavanbHble 3Tansl
ounosiorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKH M HMX 3BOJIIOLUA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa W €€ mnepUOABl: KEMOPHUICKHUIA,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

KaliHo3omckas 3pa W €€ mNOepuoApl: NaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [l0siBIIEHNE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.



Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoroluH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHs Kak HayKka. PazButue npeacraBieHui o
MPOUCXOKICHUHM 4YeloBeKa. Meronsl Hu3ydyeHus aHTponoreHesa. CxolcTtBa u
pa3InyKs 4EJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBuxyue cuibl (hakTopbl) aHTpornoreHesa. HacnenctseHHas H3MEHUYNBOCTb
U ecTeCTBeHHbIN 0TOOp. OOmiecTBEeHHBIH 00pa3 *KU3HU, M3TOTOBJICHUE OPYAUN
TpyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pazymubiii. Haxonku ucKOmaembIX OCTaTKOB, BpEMsl CYLIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBAaTOpUalibHAs),  MOHTOJIOUIHAS
(a3maTcko-amepukaHckas).  YUepTel  MPUCHOCOOJECHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHUSA. EJIMHCTBO 4YeJIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanuu:

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

Tabmunpl n cxembl: «BosnuknoBenne CollHEUHOH cucTtembl», «Pa3Buthe
OpraHnydeckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuotnueckast kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKHX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmmume moaw», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeuecKne pachb».

O6opynoBanue:  mynsixu  «lIpoucxoxaenue  dyenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKU WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHHM MEepBOOBITHOIO YENOBEeKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), TEOXpoHOJIOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPAaHHOCTH MCKOITAEMbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktrueckast padora Ne 1. «/3ydyeHne nckomaeMbIXx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJUIEKLUSX).

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

Tema 3. Opranu3mMbl 4 OKpY:KawIuas cpeaa.



DKOJIOrHs KaK HayKa. 3aJaud U pa3zesbl 3KOJIOTHMH. MeToIbl SKOJIOTHYECKUX
UCCJIE0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAA.

Oxonornueckne (akropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abuoTuyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTMYEeCKHX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIlEpaTypa, BIaxHOCTh. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckue puTMsI.

buotnueckue haxktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusMm, xoomepaunus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBaHHUS OpPraHW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyjsuud. OCHOBHBIE IOKa3aTEIH
NOMYJISIUMU: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpainus. JlmHaMuka 4ucIeHHOCTH MOIMYJISIIUU U €€ peryJsius.

JdemoncTpanuu:

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

Tabmumpl u cxemsl: kKapTa «[Ipuponusie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranuzmoBy», «®otonepuoanzmy», «llonmynauun», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTU NOMYJSUnU HHDY30puu-Ty penbkuy, «IlumieBsie nenm.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

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

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

[TpakTrueckast padora Ne 2. «IloacuéTt MIOTHOCTU MOMYJISIUI pa3HBIX BUAOB
pacTeHU.

Tema 4. CooOmecTBa ¥ 3K0JI0rHYeCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OuOlleHO3a: BUIOBaS,
POCTPAaHCTBEHHAs, Tpoduueckass (muiienas). Buabl-momunantsel. CBsizu B
ouoneHose.

Dkoyoruueckne cuctembl (dkocucteMmbl). [lomsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. [IuiieBbie 1ienu u cetu. OCHOBHbBIE
MOKa3aTelM 3KOCHCTEMBI: OuoMacca, MPOAYKIHs. ODKOJIOTHYECKHE MHPAMUIbL:



OPOAYKIMM, YHUCICHHOCTH, OuomMacchl. CBONCTBA SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJsinus, pasutue. Cykueccus.

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

AHTpPONIOTrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYECHUE aTrPOIKOCUCTEM B YPOOIKOCHUCTEM.

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

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYECKOe paBHOBECHE W OOpaTHas CBA3b B
ounocdepe.

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

UenoseuecTBO B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUST B Onocdepe.
['moGanbHbIE IKOTOTUYECKUE TPOOIEMBI.

CocyuiecTBoBaHHE IPUPOIBI U uesoBeuecTBa. CoxpaneHnue OnopasHooOpasus
KaK OCHOBa YyCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YINPABICHUA
IPUPOAHBIMU PECYPCAMU U UX HCIMOJIb30BaHUE. JloCTHKEHUs OMOJIOTUM U OXpaHa
TPUPOJIBI.

JdeMoHcTpanuu:

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

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBa», «llenu nuTanusy, «IKoJOTHYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOrO  jeca», «buoneHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
aHTPOIOTEHHbIE BO3ICHCTBUS HA IPUPOAY», «BaxkHEH e ICTOUHUKY 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeMIIas cocTaBistomas orochepon,
«®akroppl  gerpagauuu  nouB»,  «llapHukoBelii  3pdekT»,  «DakTopbl
paZoaKkTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepb,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojelb-anaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHbIe coobIIecTBay, KoJeknn «buorieHo3y, «Bpeaurenu BaxkHEHIIIIX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYpP», TepOapru U KOJJIEKIIMU PACTEHUHN U )KUBOTHBIX,
pUHAAJIEKAIINE K Pa3HBIM HKOJIOTHYECKUM TpyIaM oJHOTo Buaa, KpacHas kaura
Poccuiickoit ®enepaniun, H300paKEHUST OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN1 HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHUI0, HajJu4yhe MOTHUBAlMM K  OOYy4YeHUIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh W CIOCOOHOCTh OOYYaIOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE NMpaBUJIAMU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT TMpOIlECCaM CaMOMO3HAHUSl, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIUMU JIUMYHOCTH, NATPUOTU3MA,
YBKEHHS K 3aKOHY W IMPABOIMOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY>KaroLIEH cpelie.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOITNXCSI PYKOBOACTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TO3UILIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE peaM3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEHHOU IESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



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

TOTOBHOCTBH K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH MPHU CO3TaHUH YISOHBIX
IPOEKTOB, PEIIEHHMH YyYeOHbIX W TO3HABaTEJIbHBIX 3aJa4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYHUTHIBATH B CBOUX JEUCTBHUSX HEOOXOJMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTH3MA,
YBAKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHy, CBOM f3bIK M KYJbTYPY, IPOLLJIOEC W HACTOSIIEE
MHOI'OHaIlMOHaJIbHOI0 Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJIHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTHXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX Y4YEHBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B IO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammurte (OrTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponioB Poccuu;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

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



MOHMMAHUE YMOIMOHATIBHOTO BO3/ICMCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

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

5) ¢usnyeckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbS U
IMOLMOHAJILHOIO 0JIaronmoJy4ms:

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

MOHMMAHUE 1EHHOCTH NpaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOKAIOMIUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

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

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pearr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa3OBAHMIO Ha
MPOTSIKEHNN BCEN KU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH TIeJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX MOCJIEACTBUN IS
OKPYXKaIOLIEH CPebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
peLIeHHUS;

CIOCOOHOCTh MCIOJIb30BATh MPUOOpETaeMble IPU U3YyUEHUU OUOIOTUHU 3HAHUS
U yMEHUS TP pEHICHUH TpoOJieM, CBS3aHHBIX C  PaIlMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJNIOICHUE  TMPaBU  MOBEICHUST B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE pAaBHOBECHS B OKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE HEMPUATUE IEMCTBUM, IPUHOCAIINX BPEA OKPYKAIOLIEH NPUPOTHON
cpene, yMEHHe MPOTHO3MPOBATh HEOIArOMPHUATHBIE HYKOJIOTUYECKUE MOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IIPAKTUKE, TOTOBHOCTH K y4aCTHIO B IPAKTUYECKOMN IESATEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

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

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

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

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INIOOAJIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieyeHHss  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJyYEHUM OMOJOTMYECKMX 3HAHUW B LEJX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHON I'PaMOTHOCTH O0O0ydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTUH;

IIOHMMAHHUE CYLIHOCTHM METOAOB IO3HAHUS, UCIOJIB3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yacMble 3HaHWs MJI1 aHauu3a Hu
OOBSICHEHUS SBJICHUN OKPY’KAIOLIET0 MUpa U MPOUCXOIAUIMX B HEM M3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAay4HbIX (AKTOB HU
VMMEIOIIMXCS JAHHBIX C LIENbIO MTOJTYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKHUE 3HAHUS IS
pelieHns Ipo0yieM B PeasIbHBIX )KMU3HEHHBIX CUTYalIMX;

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



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENpPEpPHIBHOMY  0Opa30BaHUIO |
caM000pa30BaHNI0, K AKTHUBHOMY IMOJyUYEHHIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIFOYAIOT: 3HAYMMbIe IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0yYAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCINU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIecC,
cucTeMa, Hay4dHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNe, HAOIIOICHNE, N3MEPEHUE, YKCTIEPUMEHT U JAPYTHX ), yHUBEPCATbHBIC
y4ueOHble JelcTBUS (MO3HABaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecneyuBaroniue GopMupoBanue PyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHON
KOMIIETEHIIMM  OOYYaIIIMXCS, CIOCOOHOCTh OOYYalolmMXCS  HCIOJb30BaTh
OCBOCHHBIC MK IMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIE IECTBUS B TTIO3HABATEIILHON U COIMAILHON TIPAKTHKE.

MeranpeamMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBananenue YHHBepPCAJIbHBIMH y4eOHBIMHU NMO3HABaTeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNENATh LeNu JIeATeIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHS JUIsl OOBSICHEHUS (DAKTOB M SIBJICHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE pPACCYXXJeHUsA (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTMM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITLHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBS3€ M OTHOIICHWA B U3Y4YaEMBIX OHMOJOTUYECKHX OOBEKTaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
MCTOYHHKAX;



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

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIEHUBATh PUCKH MOCJICICTBUHN JAEATEILHOCTH,

KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIIOBUSX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIeTh HABBIKAMHU Y4EOHO-MCCIIeI0BATEIHCKON M MTPOSKTHON €SI TEILHOCTH,
HaBbIKAMU  pa3pelieHus MpobJieM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEILLICHUS IPAKTUYECKUX 3a/]1a4, TPUMEHEHUIO
Pa3JIMYHBIX METO/I0B MO3HAHHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJBI JICITEIBHOCTH MO TOJYYEHUIO HOBOTO
3HAHUS, €ro HMHTEpHpeTaluy, MNPeoOpPa30BaHUI0O M MPHUMEHEHUIO B YUYeOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPU CO3TaHUH YYCOHBIX M COIUATIBHBIX MMPOCKTOB,;

dbopMHUpOBaTh HAYYHBIA TUI MBINILIICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOUEBBIMU MMOHSATHSIMH U METOJIaAMU;

CTaBUTh M (POpMyJuMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIHHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYaIUsX;

BBISABJISITh NPUYMHHO-CJIEACTBEHHbIE CBSA3M U AaKTyaJIUu3UpOBATH 3aj/ayy,
BBIJIBUTaTh TUNIOTE3Y €€ PEIIeHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJECHUM, 3a71aBaTh MapaMeTPhl U KPUTEPHUH PEILICHHUS;

aHAJM3UPOBATh TMIOJYYECHHBIE B XOJE€ peUIeHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTbh, IPOTHO3UPOBATHh M3MEHEHHE B HOBBIX
YCIOBUSX;

JaBaTh OIIEHKY HOBBIM CHUTYaIlHSIM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

yMETh TEPEHOCHUTHh 3HAHWS B TMO3HABATEIBHYIO W MPAKTUYECKYIO 00acTd
KU3HEICATSIILHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIE WJICH, MpeajiaraTb OPUTHMHAIbHBIE MOJXOIbl M PEIICHHS,
CTaBUTh MPOOJIEMBI U 33/1a41, IOMYCKAIOIIUE aJTbTePHATUBHBIC 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), aHaIU3UpOBaATh
HH(pOpMAIIMIO Pa3IUYHBIX BUJIOB U ()OPM MPECTABICHUS, KPUTUIECKHU OICHUBATH
€€ JOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOJbI IPU MOUCKE U
otbope Ouosiormueckoil nHpopMaIuy, HEOOXOIUMOM NIJIsi BHIMIOJTHEHUST YUeOHBIX
3ajad4;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpaduKy, TUarpaMmbl, TAOTUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Ouonornueckod uH(pOpMalUMend: TNPUMEHATh XUMHUYECKHE, (QHU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAacClO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
UHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiaieHUe YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIU TUCKYCCHHM MO CYIIECTBY 00CYX/IaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYACTHUKOB
Jajiora Wil TUCKYCCHUH);

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

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOILEHUS M B3aUMOJICUCTBUS, NMOHUMATh
HaMEpEeHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYATIbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOJIEHCTBUS IPU PEIICHNUN YUEeOHOH 3a1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh  IeJIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacrnpenenatb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboTHI;

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

npegiaraTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, IPAKTUYECKOM 3HAUUMOCTH;

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

OsgJ1aieHHe YHHBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1) camoopranu3anus:

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

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOUX JAEMCTBUSIX U MOCTYNKaxX MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 37TOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh MO3HABATEIbHYIO JESTEIbHOCTD, BBISABIATDH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYaLUX;

CaMOCTOSITENIBHO COCTABIIATS IIJIaH PELIEHUS ITPOOIEMBI ¢ YUETOM UMEIOLIUXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTro 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, MOCTOSHHO NOBBIIATH CBOM O0pa30BaTEIbHBIA U
KyJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJbTAaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUU I OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHUS;

YMETh OLIEHMBAaTh PUCKM U CBOEBPEMEHHO NPUHHUMATh pPEIICHUS M0 HX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToOB
JIeSITEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
NESITENIbHOCTH;

IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € TO3UIMH JPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynbTaThl ocBoeHusi nporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOHAIOT crienupuueckue ajs yueoHoro npeamera «buonorus»
HAy4YHbIC 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3iMyYHBIX y4€OHBIX CUTYallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouojoruedd. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHbI MHpPa M HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOrOB B pa3BUTUE OHOJOTUH, (YHKIUOHAIHLHOU
IPAMOTHOCTH Y€JIOBEKA JIJIsl pEIECHUS dKU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBaTh COAEpKAHME OMOJIOrMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00JI13M (OOMEH BEIIIECTB U MIPEBPaIlCHUE SHEPTUH ),
roMeocras (caMmoperyisiiusi), YypOBHEBas OpraHu3alus SKUBBIX  CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PEMPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYMUBOCTD, POCT U
pa3BUTHE;

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

yMEHHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOrMUYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE IOJIYYEHHBIX pPE3YyJIbTaTOB,
VCITOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JIEJIaTh BBIBOBI
Ha OCHOBAaHHH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHUE BBIJEIATh CYyIIECTBEHHBIC NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIIETOYHBIX OPTaHW3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpAIICHUs dHEPIUH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUAYaJbHOTO PA3BUTHUA OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
MIPOIIECCOB W SIBJICHWMA, /ISl TIPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOMINX JIFOJCH, COOII0IEHNS HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KAIOIICH
IPUPOTHON cpefie, MOHUMaHWe HEOOXOMMMOCTH WCIOJIb30BAHUS JOCTHKEHUN
COBpEeMEHHOW  Owojoru ¥ OMOTEXHOJOTHH  JIi  PalMOHAIBHOTO
TIPUPOOTIOIH30BAHHS,

YMEHHE pemaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJadyl Ha MOHO- W
TUTHOPUHOE CKpEIIMBAaHUE, CIICIUICHHOE HACJIeIOBaHUE, COCTABIIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TPEACKA3aHUsI HACJICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOIHATH J1a0OpaTOpHbIE M TMPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
IpaBuJia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh MW WHTEPHPETHUPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO  COJEPIKAaHMsI, BKIIOYAIOINIYIO TICEBJIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMaIMK, HAyYHO-TTOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJIOTHH,
MEAHNIMHE, OMOTEXHOJIOTHH,

yMEHUE CO3/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHYECKYI0 WH(MOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUHHBIN armapar OHOJIOTHH.

[TpenMeTHbIC pe3yabTaThl OCBOSHUSI yueOHOro mpeamera «buomorus» ¢ 11
Klacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTHUU B CHCTEME HAYYHOTO
3HaHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCHMCKUX U
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHUs KU3HCHHBIX 337124,

yMEHHUE PACKPHIBATH COACPKaHNE OMOIOTHUYECKIX TEPMUHOB U TIOHSTUM: BUI,
MONYJISIUsA, TEHO(POH, HBOMIONMUS, ABWXKYIIUME CHIBl ((PaKTOpPhI) HBOIIOLNH,
MIPUCTIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,
OKOCHCTEMa, TMPOAYIECHTHI, KOHCYMEHTBHI, PpEIYLEHThI, IIeMd TMHUTAHUSA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;



yMEHHE U3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit sBomornuu A. H. CeeprioBa, yueHnus o ouocdepe B. U. Bepnaackoro),
ONPEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U TMPOBEACHHE
OHOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIJIBUKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEJIWYMHAMHU, OOBSCHEHHUE IMOJYUYEHHBIX pPE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJIbI
Ha OCHOBAHHH IOJYYEHHBIX PE3YyJIbTAaTOB,

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEAyLIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPHUCIOCOOJICHHOCTH
OpraHM3MOB, JEWUCTBUSA 3KOJOTHYECKMX (PAKTOpPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOTEOXWMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh MOJIyYeHHbIE 3HAHUS A1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, IUJIS NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOMU
KU3HU C 1IeJIblI0 o0ecreyeHus: 0e30IacHOCTH CBOETO 3[0pOBbS U 370POBbSA
OKPY>KaIOIIMX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPY>Karollen
OPUPOAHON cpefe, MOHUMaHWEe HEOOXOAMMOCTH UCIOJIb30BaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIsl PAllMOHAIBHOTO MPUPOIOTIONH30BAHMS;

yMEHHE pelaTh dJeMEHTapHble OMOJIOrMYecKre 3aJaud, COCTABIATH CXEMBI
NepeHoca BeIleCTB U SHEPTUH B dKocHcTeMax (LIEeNu MUTaHus);

yMEHHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue paboThl, cOOJ0IaTh
npaBuiia Ipu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000pPYA0BaHUEM;

yMEHHE KPUTHUYECKH OLEHUBATh W HHTEPIPETHUPOBATH HHOOPMALIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBa MacCOBOM MHGOpPMAIINK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  rJ00ajJbHbIE  SKOJOTHYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011258 OMOIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJBKHUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMbl

buonorusa kak Hayka

JKuBble cucTeMBI I BX opraHu3anmnsa

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

)KI/I3HG,Z[€}IT€.HBHOCTB KIJIICTKH

PazMHOkeHUE U MTHANBUAYAbHOE PAa3BUTHE
OpraHU3MOB

HacnencTBeHHOCTh M M3MEHYNBOCTD
OpPTraHU3MOB

Ceneknust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHHI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBO 4acoB

Bcero

34

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThbI

0.5

1.5

DJIEKTPOHHbIE
(uudposbIe)
o0pa3oBaTtejibHbIE

pecypcbl

bubmunoreka LIOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bubmunorexa LIOK
https://m.edsoo.ru/7f41¢292

bubmunoreka LIOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292




11 KIIACC

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMbl

Ne i/

DBOJIONMOHHAS ONOJIOTHS

BOSHHKHOBGHI/IG nu paBBI/ITI/Ie JKHN3HHU Ha
3emiie

OpranusMsl 1 OKpysKarolias cpeaa

4 Co00111eCTBa M DKOJIOTMYECKUE CUCTEMBI

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoanuecTBOo 4acoB

Bcero

34

KonTpoJsbHbIe
padoThbI

IIpakTHYeckue
padoThbI

0.5

2.5

JIEeKTPOHHBIE
(uudposrie)
o0pa3oBaTe/bHbIE

pecypcbl

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

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

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

buonorus B cucreme Hayk

Merto1bl TO3HAHUS )KUBOU IPUPOIBI.
[TpakTuyeckas padora Ne |
«Mcnonb30oBaHue pa3IMYHbIX METOJIOB IIPU
M3Y4YEHHU OUOJIOTUYECKUX OOBEKTOBY

buonornueckue CUCTEMBI, IPOLIECCHI U UX
U3y4CHHUE

XuMHUYecKuil cocTas KiIeTKU. Boma u
MUHEpaJIbHBIC COJTH

benku. CocTaB u cTpoeHue OEIKOB

depMeHTHI — OHOJIOTHYECKHE
KatanmsaTophbl. Jlaboparopnas padora Ne 1
«M3yyeHne KaTaauTH4eCcKOi akTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UK
KaTaJia3bl)»

Vrinesonnsl. JIunuabl

Hyxneunossie kucinotsl. AT®

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThl

0.5

0.5

JIEKTPOHHBIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e6122

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

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

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

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

bu6mmoreka [IOK
https://m.edso0.ru/863e6870

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5¢c




10

11

12

13

14

15

16

17

18

19

Hctopus u MeTO/1bl U3y4EHUS KIETKH.
Knerounas teopus

Kierka xak OEJIOCTHAaA )KHUBasi CUCTEMA

CrtpoeHne 3yKapHOTHUECKON KIIETKH.
JlaGopatopnas pabora Ne 2 «M3ydenue
CTPOEHUS KJIIETOK PACTEHUI, KUBOTHBIX,
rpuOOB 1 OaKTepuil MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux
OIHCaHUE»

OOMeH BeIIEeCTB WA META00IN3M
DHepreTu4ecKnii 0OMeH

dorocunTe3. XeMOCHUHTES

KonrtponsHas padora o teme Kierka u eé
IIPOLIECCHI KUZHEAEATENIBHOCTH

’KuzHeHHbIN UK KISTKU. [{enenue
KJIeTku. MuTo3. JIabopaTopnast pabora Ne 3
«HabmromeHne MuTO3a B KJIE€TKAaX KOHYMKA
KOpeIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»

buocuntes 6enka. Peakimst MmaTpuaHoTO
CHHTE3a

Tpancusus — 6uocuHTe3 OENKa

HexkneTounsie opMbI 3KU3HU — BUPYCHI

®opMBbI pa3MHOKEHHUSI OPTaHU3MOB

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

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

bu6mmoreka [IOK
https://m.eds00.ru/863e766¢

bu6mmoreka [IOK
https://m.eds00.ru/863¢7¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863¢7aae

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

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e796¢

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e




20

21

22

23

24

25

26

27

28

Meiio3s

OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.
OmnnonorBopenue. Jlaboparopnas pabota
Ne 4 «M3yuenune cTpoeHHsI MOIOBBIX KJIETOK
Ha FOTOBBIX MUKPOIIpENapaTax»

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTU U
HU3MCHYUBOCTHU

3aKOHOMEPHOCTH HacJeI0BaHuUs
MPU3HAKOB. MOHOTUOPUIHOE CKpEIIMBaHKE

JurnbpuiHoe CKpeuBanmue. 3aKoH
HE3aBHCHUMOTI'0 HACJICIOBAHUS ITPU3HAKOB

CuenneHHoe Hac/lel0BaHUe IPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3ydenue
pe3yJIbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIMBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKPOTIPEIapaTax»

I'eneruka nomna. HacnegoBanue npu3HaKkos,
CLEIUVICHHBIX C I10JIOM

M3menunBocTs. HenacnencTBeHHast
M3MEHYUBOCTH. JlaboparopHas padota Ne 6.
Nzyuenne MoaupukamoHHOMN
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psifia U BApUALIMOHHON
KpUBOW»

0.5

0.5

0.5

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

bu6mmoreka [IOK
https://m.edso00.ru/863¢81b6

bu6mmoreka [IOK
https://m.edso00.ru/863¢8436

bu6mmoreka [IOK
https://m.edsoo.ru/863e8612

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

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863¢89a4

Bbu6nmuoreka [JOK
https://m.eds00.ru/863e¢8c60

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

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe




29

30

31

32

33

34

HacrnencrBenHast U3AMEHYMBOCTb.
Jlaboparopnas pabota Ne 7. «AHanu3
MyTaluil y 1po30¢pHiibl Ha TOTOBBIX
MUKpOIIpernaparaxy

I'eneTuka uenoBeka

Kontponbnas padota «HacneacTBeHHOCTD
U USMCHYUBOCTb OPTraHU3MOB»

Cenekius KaK HayKa U TIpoI1iece

MeTobl U JOCTUKEHUS CETIeKIIUN
pacTeHUH U KUBOTHBIX

buorexHonorusa xak OTpaciib MPOMU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢9214

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e€9336




11 KIIACC

Ne i/

Tema ypoka

DBOJIIONHS U METOJIBI €€ U3yICHHS

Hcropus pa3BUTHS IPEACTaBICHUN 00
JBOJIIOLIMH

MuUKpO3BOMIOLUS

[Tomynsiust Kak SIeMEeHTapHasi €IUHUTA
BUJA ¥ dBoroInK. JlaboparopHas paboTa
Ne 1 «CpaBHeHMEe BUIOB 110
MOp(}OIOrHIecKkoMy KpUTEPHIO»

JIBIOKy1IME CUITBI (JIeMEHTapHbIe
(axTOpHI) SBOIOLUU

EcrecTBeHHbIi 0TOOp U ero (hopMbl

Pe3ynbpTarsl HBOTIONMN:
MPUCTIOCOOJICHHOCTh OPraHU3MOB U
BU000pazoBanue. JlabopaTopHas padora
Ne 2 «Onucanne npucnoco0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO
XapakTepa»

HamnpasieHus u myTH MaKpO3BOJIOIHH
HeoOpatumocTs 3BoOMIONNN

KoanuecTBOo 4acoB

Bcero

KonTpoJibHbIe
padoThbI

IIpakTHYeckue
padoThl

0.5

0.5

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863ea20e

Bbu6nmuoreka [JOK
https://m.edso0.ru/863e9570

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e9cle

Bbu6nuoreka [JOK
https://m.eds00.ru/863e99¢6

bu6mmoreka [IOK
https://m.edsoo.ru/863e9dad

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

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

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20

21

22

Kontponbnas padota o Teme "IBomtonus"

HcTopus xu3HU Ha 3eMile U METOBI €€
U3YYCHUS

I'unoTe3bl NPOUCXOKACHUS KU3HH Ha
3emie

PazBuTune xu3Hu Ha 3emJie 1o Hpam U
nepuojam

OCHOBHBIE 3TaIlbl BOIIOLUU
PacCTUTETBHOTO U KUBOTHOTO MUPA.
[Tpaktrueckas padota Ne 1 «M3ydenne
MCKOIMAEMbIX OCTaTKOB PAaCTCHHI U
KUBOTHBIX B KOJUIEKIIHSIX»
CoBpeMeHHas cucTeMa OpraHuYeCcKoro
Mupa

DBOJIIOLMS YeNIOBEKa (AHTPOIIOTEHE?)

JBrxyuue cuibl ((hakTopbl)
aHTpOIIOreHe3a

OCHOBHBIE CTaAUH IBOJIIOIUH YETIOBEKA

UYenoBeueckue packl U MPUPOIHBIE
a/lanTanuy 4eJoBeKa

006001u1eHue 110 TeMe «BO3HUKHOBEHUE U

pa3BUTHE )XKU3HU Ha 3eMIIe»
DKOJIOTHSI KaK HayKa

Cpenpl OOUTaHUS U SKOJIOTHYECKUE
(bakTopsI

AbGuoTtudeckue aktopsl. JJaboparopHas

pabota Ne 3. «Mopddonoruueckue

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

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

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863ea8bc

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ca48¢e

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863cad44

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e




23

24

25

26

27

28
29

30

31

32

33

34

0COOCHHOCTH PACTEHUH U3 PA3HBIX MECT
obutanus». JlaboparopHas padota Ne 4.
«BnusiHME cBeTa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

buotnueckue hakTopsl

DKOJIOTUYECKUE XapaKTEPUCTUKHI
nomnyssanuu. [Ipakruyeckas padora Ne 2
«IToacu€r MIOTHOCTH NOMYJIALMN Pa3HBIX
BUJIOB PACTEHUID)

Coo0riecTBa OpraHU3MOB — OHOIEHO3

DKOJOTHYECKHIE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE MIOKA3aTENN IKOCUCTEMBI.
Okonorudeckue nupamuabsl. CBoiicTBa
skocucteM. Cykueccus

[IpupoaHbie SKOCUCTEMBI
AHTpOHOFeHHBIG 3KOCHCTCEMBbI

buocdepa — rinobanpHas skocucTemMa
3emiu

3aKOHOMEPHOCTH CYIIECTBOBAHMSI
ounocdepnl

YenoeuecTBo B Onochepe 3eminn

CocyuiecTBoBaHHE MTPUPOABI U
YeJ0Be4ecTBa

00600ueHue TeMbl «CooO1iecTsa u
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

2

3

4

5

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

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

YCJIOBCKA IJIA PCIICHHU A )KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oau3M (0OMEH BElIeCTB U
MpEBpalllCHHEe SHEPruu), romeoctas (CaMoperyJisiius), YpOBHEBas
OpraHM3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEPOAYKIINA),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTHC

YMenune — uwznarath ~— OWoJoOTMYeCKWe  Teopuud  (KJIETOYHAs,
XpOMOCOMHasi, MyTarimonHas), 3akoHbl (I'. Mennemns, T. Moprana,
H.M. BaBunoBa) u yueHus (0 IIGHTpax MHOrooOpasuss H
IPOUCXOXKAECHNUA  KyJlbTypHbIX  pactenuii H.M.  Basuiosa),

OMpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BIaneTh METOJaMU HAy4YHOTO TIIO3HAHUS B OHOJIOTHUH
(HaOnrofieHNe W OMMCAHHE XUBBIX CUCTEM, MPOLIECCOB M SIBICHMIA;
OpraHM3anysi ¥ TpoBeleHHE OMOJIOrMYEeCKOro JKCIEPUMEHTA,
BBIJIBUKEHUE  TUINOTE3bl;  BBISIBIIEHUE  3aBUCUMOCTH  MEXKIY
UCCJIETyEMbIMU BEJTMYMHAMH, 00BsICHEHHE MOJTy4E€HHBIX
pe3yNbTaToOB, MCIOJAB30BAaHHBIX HAYYHBIX MOHATHM, Teopuil u
3aKOHOB; YMEHHE JieJlaThb BBIBOJBI Ha OCHOBAHHMM MOJYYEHHBIX

pe3yJIbTaTOB)

YMeHHE BBIIEIATH CYLIECTBEHHBIE IIPU3HAKU BUPYCOB, KIIETOK
MMPOKapuoT M 3YKApUOT, OAHOKJICTOUHBIX U MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIECCOB OOMEHa BEIIECTB |
NPEBpaIleHUsT YHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOTO U

DHEPreTHUECKOT0  OOMEHa, XEeMOCHHTe3a, MHTO03a, Meho3a,
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7

8

9
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11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIAWBUAYAJIBHOT'O Pa3sBUTHA

opraHu3Ma (OHTOTEHE3)

YMGHI/Ie HpI/IMeHHTB HO.Hy‘-IGHHBIe 3HAHUA JUIA O6’b$ICHeHI/I$I
6I/IOJIOFI/I‘-I€CKI/IX HpOLIeCCOB nu HBHGHHﬁ, JUTA HpI/IHHTI/IH HpaKTI/I‘-I€CKI/IX
pemieHuii B TOBCEHEBHOW JKWU3HM B IEIAX  OOecredyeHus
0€30MacHOCTH CBOETO 3JI0POBBSI U 3JI0POBBSI OKPYIKAIOIIMX JIIOJIEH,
COONIIOJIEHUsI HOPM TPaMOTHOTO TIOBEJCHHS B OKpY’Karomien
OPUPOJHON cpele; MOHUMaHUE HEOOXOIUMOCTH WCIOIh30BaAHUS
JOCTMDKCHUH COBPEMEHHOW OHWOJIOTMM W OWOTEXHOJIOTHH ISt

PaLMOHATILHOTO MPUPOAONOIB30BAHUS

YMeHue pemarh 3JeMEHTapHbIE TeHETUYECKUEe 3aayd Ha MOHO- U
TUTHOPHIHOE CKPEIIMBAHKE, CIICTNICHHOE HACIIEJIOBAHUE; COCTABIIATh
CXeMbl ~ MOHOTHOPUIHOTO  CKpEIIMBAHWS JUIS  PEICKa3aHHs

HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB

YMeHue BBIIOMHATH JaOOpaTOpHbIE U TMpPaKTHUYECKUE paldoThl,
cobOmomath TpaBwiIa TMpH padboTe ¢ ydeOHBIM U J1aOOPaTOPHBIM

000py10BaHHEM

YMeHue KpUTHYECKH OLIEHWBATh U UHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTUYECKOTO  COJEpXKAHUS, BKIIIOYAIONIYI0 IICEBJOHAYYHBIE
3HaHMUS W3 PA3NUYHBIX HCTOYHMKOB (CMU, HaydHO-mOmyIsipHBIC
MaTepuaibl); STUYECKHE acCMeKThl COBPEMEHHBIX HCCIEAOBAHUN B

OMOJIOrMH, MEIUILIMHE, OMOTEXHOIOTHI

YMeHne co3naBatbh COOCTBEHHBIE MTMCHMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OHOI0ruu

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECT€ U POJIU OHMOJIOTUU B CHCTEME
HAyYyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHUHBI MHUPA U HAay4YHOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHHU; (PYHKIHOHATHHOM TPaMOTHOCTH

YCJIOBCKA U1 PCIICHHU A )KU3HCHHBIX 3a1a4



YMeHHue pacKpbIBaTh COJEp)KaHHE OHOJOTHYECKUX TEPMUHOB H
MIOHATHH: BUJ, TIOITYJIsIMA, I‘GHO(bOHI[, 9BOJJIIOLUA, NBUKYIIUC CHIIbL
(akTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUJI000pa3OBaHKWE,  JIKOJIOTHYECKHE  (aKTOphl,  JKOCHCTEMA,
MpOAYUCHTHI, KOHCYMCHTHI, PECAYLCHTHI, nenun INUTaHus,

HKOJIOTHYECKas MUpamMuia, OMOreo1eHo3, bnocdepa

YMeHue uznaratb OMOIOTHYECKUe TEOpUH (IBOTIONMOHHASA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS  DBOJIOLUM), 3aKOHBl U
3aKOHOMEPHOCTH (3apojkiieBoro cxoactsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampasiaeHuid u nmyten 3Bomonnn A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaackoro), ompenensiTh TpPaHUIBI HUX

MMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BIaneTh METOJaMU HAy4YHOTO TIIO3HAHUS B OHOJIOTHUH
(HaOnrofieHNe W OMMCAHUE XUBBIX CUCTEM, MPOLIECCOB U SIBJICHMIA;
OpraHM3anysi ¥ TpoBeleHUE OMOJIOrMYEeCKOro JKCIEPUMEHTA,
BBIJIBUKEHUE  THUIOTE3bl;  BBISIBICEHWE  3aBUCUMOCTH  MEXKIY
UCCIeyEMbIMU BEJIMYMHAMU, O0BsICHEHHE MOJTy9E€HHBIX
pe3yNbTaToOB, HCIOJIB30BAaHHBIX HAYYHBIX MOHATHM, Teopuil u
3aKOHOB; yMEHHE JeJaThb BBIBOJbl HAa OCHOBAaHHHM IOJYYEHHBIX

pe3yJIbTaTOB)

YMeHHe  BBACTATh  CYIIGCTBEHHBIE  TPU3HAKA  CTPOCHHS
OMOJNIOTUYECKHX OOBEKTOB: BHUAOB, TOMYJSAIMNA, MPOIYIEHTOB,
KOHCYMEHTOB,  pPEAYLCHTOB, OHOTeolleHO30B U  JKOCHCTEM;
OCOOEGHHOCTH  TPOIECCOB  HACJIEICTBEHHOH  WM3MEHYHMBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHUA000pa30BaHUS, MPHUCITOCOOIECHHOCTH
OpPTraHU3MOB, JIEHCTBHUSA SKOJIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI,
MepeHoca BEMIECTB W IMOTOKAa DJHEPTHH B JKOCHUCTEMaX,
AQHTPOIIOTEHHBIX HW3MEHEHWH B HKOCHCTEMAaX CBOCH MECTHOCTH,

KPYTOBOPOTA BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB B OHocdepe

YMeHue MNpUMEHSTh TMOJNydYeHHblE 3HaHUSA Uil  OOBACHEHUs
OMOJIOTUYECKHX MPOLIECCOB U SIBICHUH, I IPUHATHS IPAKTHYECKUX
pelieHnii B TIOBCEJHEBHOW KH3HM B LEIIX oOOecredeHus
0€30MacHOCTH CBOETO 3JI0POBbS U 3[I0POBBS OKPYKAIOIIUX JIIOJIEH,
coONIOAeHUs HOPM TIPaMOTHOTO TOBEAEHUS B  OKpY’Karoullei
OPUPOIHON cpefie; TMOHUMaHHWE HEOOXOAMMOCTH HCHOJIb30BAHUS
JOCTIDKEHUI ~ COBPEMEHHOM  OMOJIOTMH Ui paIlMOHAJILHOTO

MPUPOIONOIB30BaAHUS



10

YMenue peuiaThb 3JICMCHTAPHBIC OMOJIOTUYECKHE 3aJa4du, COCTaBJIATH

CXEMBI MIepEeHOCca BEUIECTB M SHEPTUU B IKOCHCTEeMax (I[eNH MUTAHNS)

YMeHue BBIIOMHATH Ja0OpaTOpHbIE W TpaKTHUYECKUE paloThl,
coOmoaTh mpaBwia npu pabore ¢ ydeOHBIM M JIAOOPAaTOPHBIM

000py10BaHHEM

YMeHue KpUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTHYECKOTO  COJEpXKaHUS, BKIIOYAIONIYIO IICEBJOHAYYHbIE
3HaHWUS W3 PA3NUYHBIX HCTOYHMKOB (CMU, HaydHO-mOmyIsipHBIC
MaTepuaibl); pacCCMaTPUBATh IIO00ATBHBIE YKOJIOTHYECKHUE MTPOOTIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO

YMeHne co3naBatbh COOCTBEHHBIE MTMCHMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OHoI0ruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

3.3

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

buonorus kak Hayka

buonorus — mayka o >xuBo¥l mpupone. Poms Ouonormu B popmMupoBaHUU

COBPEMEHHOM HayyHO! KapTUHBI MHpa. CrcremMa OMOJOrMYECKUX HayK

Mertoap! O3HAHUS JKUBOM NPUPOJBI (HAOMIOCHUE, SKCIEPUMEHT, OIHMCaHHE,
U3MepeHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTaTUCTHYECKas 0o0paboTka

JTAHHBIX )
JKuBbie cucTeMbl U UX OpTaHU3aLUS

JXussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT uzydeHus: ouonorun. CBoiicTBa

OMOCHCTEM M BX pazHooOpasue

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYJISIPHO-TEHETHUYECKUH, KICTOUHBIMH,

OpraHW3MEHHBIN, TOMYJISIIHOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EpHBIN
XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

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

MUHCPAJIBbHBIX BCIICCTB B KJICTKC. Hoz[;[epxcaHHe OCMOTHYECKOT0 OajaHca

benku. CoctaB u ctpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJKOB.
He3amenumble M 3aMEHHMBIE aMUHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YPpOBHHU CTPYKTYpbI O€TKOBOI MOJIEKYJIbI (IEPBUYHASL, BTOPUYHAS, TPETHYHAS U
YETBEPTUYHAS CTPYKTypa). XHMMHUUYECKHE CBOMCTBa OenkoB. buomormueckue
(dyHKIHN OEIKOB.

®epMeHTHI — OHooruyeckue karanuzaropel. CTpoeHne GpepMeHTa: aKTHBHBIN
HeHTp, cyocrpartHas crnenuduanocts. Kodepmentsl. Buramunbl. OTawndms

(epMEHTOB OT HEOPraHMYECKHX KaTATU3aTOPOB

YrneBonbl: MOHOCaxapu bl (TJIIOK03a, pru003a U Ie30KCUpr003a), Trcaxapuabl
(caxaposa, J1akTo3a) W TMOJUcaxapuibl (Kpaxmaj, TJIUKOTeH, IIeJUTI0J03a).
Buonornyeckue GyHKINU YTIIEBOJIOB.

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

YTJI€BOAOB, OEJIKOB U JIUIIUI0B KaK HCTOYHHUKOB SHCPIUH



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotn il — MOHOMEpBI HyKJIEMHOBBIX
kucinoT. Ctpoenne u ¢ynkmmu JIHK. Crpoenne u ¢ynknmu PHK. ATO:

CTpOCHHE U PYHKITUN
[utonorust — Hayka o kierke. Kiierounast reopusi. MeToabl U3y4eHus KIETOK

Knerka kak nenoctHas »uBas cucrema. OOuire npu3Haky KIETOK: 3aMKHYTas
HapykHass MemOpana, monekynbl JIHK kak renernueckmii ammapar, cuctema

cuHTe3a 6elka

Tunsl KIETOK: dyKapuoTudeckas u nmpokapruoruieckas. OcoOEHHOCTH CTPOCHUS
npokapuoTuyeckoi  kietku. Kierounas crenka Oakrepuil. CTpoenHue
AYKApUOTHUECKOU KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KUBOTHOU U

rpUOHON KIIETKH

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAIUKC, WX
bynkuu. [Tnazmarnueckas memOpana, e€ cBorictBa U pynkun. [{urormazma u
e¢ opranouapl. OgHOMEMOpaHHbIE OPraHOMbI KJIETKU: 3HJOIIa3MaTHYecKas
cerp (OIIC), ammapar T'onbmku, nu3zocoMmsl. [lomyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJpUH, TacTubl. [IporcxoxaeHne MUTOXOHAPUM U MIacTu.
Buner mactun. HemeMOpaHHBIE OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LIEHTP, PECHUYKH, )KT'YTUKU. DYHKIIUU OPraHOMIOB KIETKU. BritoueHus

Snpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sijapa: sigepHas 000JouKa,

KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcnopT BELIECTB B KIETKE
Ku3HenesaTenbHOCTh KIETKU

OOMeH BemecTB, WU MeTaboInu3M. ACCUMUISIHS (TJIaCTHYECKU OOMEH) U
JTUCCUMIIIALINS (PHEPTeTUUECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO MpoIecca
MeTtabonu3ma. Tumnbsl oOMeHa BEIIeCTB: aBTOTPOQHBIN U TeTepoTpodHbIA. Pois

(dbepMeHTOB B OOMEHE BEIIECTB U IIPEBPAIICHUH SHEPTUU B KIJIETKE

®dotocunre3. CreToBas u TeMHOBas (a3bl porocuuTesa. Peaknuu hoTtocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHNE (HOTOCHHTE3a JJIs KU3HU Ha 3eMIie.
BrnusHue ycnoBuit cpenbl Ha (DOTOCHHTE3 M CIOCOOBI TIOBBIIICHHS €TO
MPOAYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHHH.

XemocuHTe3. XeMOCHHTE3UpYoIe OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS

JKA3HU HaA 3emiie

DHepreTUYecKuii oOMeH B KIJETKe. PaciiernieHue BemecTB, BBIICICHUE U
AKKyMYJIMUPDOBaHHE DJHEPTHUHM B KJIETKE. OJTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucinopoaHoe okucieHue, WiM KIETOUYHOE

neixanue. DPHEeKTUBHOCTh YHEPTETUUECKOT0 0OMEHa



44

4.5

5.1

52

53

5.4

5.5

Peaknuu  marpuunoro cuHTe3a. [enermdeckas wHpopmarms u JHK.
Peanuzanus renernuyeckoil MHGOpMaLUU B KJIETKe. ['eHeTHUECKUil KOl U ero
cBoricTBa. Tpanckpumnius — matpuunbiid cuHTe3 PHK. Tpancnsuus — 6nocunTtes

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

Hexknerounsie hopmbl xu3uu — BUpychl. Mctopusi otkpeiTus BupycoB (J.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS M IKHU3HEIEATCILHOCTH BHPYCOB.
Bakrepuodaru. bone3nu pacTeHuid, >KMUBOTHBIX M YEJOBEKAa, BBI3BIBAEMbIE
Bupycamu. Bupyc nmmynonedunuta yenoseka (BUY) — Bo3Oynurens CITN/a.

[IpodunakTrka pacripocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUMA
PazMHOXeHHE U HHIUBUIYATbHOE Pa3BUTHE OPTaHHU3MOB

Krerounslii 1K, WM JKU3HEHHBIM NHMKI KiIeTku. WHTepdaza m MuUTO3.
ITponeccel, nmpoTekaromue B uHTEpPasze. Permkanus — peakust MaTpUUHOIO
cuare3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIH Ha0Op — KapHUOTHIIL
JIMnnouaHbIi W TariOMJHBIA  XpPOMOCOMHBIE  HAa0OpBL.  XPOMAaTHIIBL
[MuTomOorn4ecKkue OCHOBBI PAa3MHOXKCHHMS W HWHAMBHAYAJIBHOTO Pa3BUTHSA
OpPraHU3MOB.

Jenenne xnetkn — muto3. Cragum mutosa. Ilpoueccel, mpoucxonsaniye Ha

pa3HbIX CTAAUSAX MUTO3a. bUOJOTHYECKHI CMBICII MUTO3a

@opMbI pa3MHOXKEHHsI OpraHU3MOB: Oecrojioe U mosnoBoe. Buapl Oecronoro
pa3sMHOXEHHMA: JEJICHHE HaJBOE, INOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUC IJIA CCIICKIIUN

[TonoBoe pa3mMHOXEHHE, €r0 OTIAMUYUS OT OECIOI0ro.
Meiio3. Cragun Meniosza. [lpouecchbl, mpoucxoisuie Ha CTaaudx Meiosa.
[loBenenne xpomocom B Meioze. Kpoccunrosep. buonormdeckuili cMpicin u

3HaueHue Meio3a

I'ameTorenes — nporuecc 06pa3oBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [losioBBIE
JKeJe3bl: CEMEHHUKH U AnYHUKU. OOpa3oBaHNEe U pa3BUTHE MOJOBBIX KIETOK —
raMmert (CepMaTo30u ], SIIEeKIIeTKa) — criepMaTorenes u ooreres3. OcoOeHHOCTH

CTpOEHUS SUIEKIETOK U ciepMaTo30u10B. OmnonorBopenue. [lapreHorenes

NunuBuayansHOoe  pa3BuUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Itanbl IMOPHOHATIFHOTO PA3BUTHS Y TTO3BOHOYHBIX )KUBOTHBIX:
npobiieHue, racTpyisius, opranorenes. [loctamOpuonanbHoe pa3BuTHE. TUITBI
MOCTAIMOPHUOHATIBLHOTO PAa3BUTHS: MPsMOE, HeNpsiMoe (JTMInHOYHOE). BnusHue
CpeJbl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CTOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

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

CEMCHH, CTaIUN PA3BUTHUA



6.1

6.2

6.3

6.4

6.5

6.6

HaC.HGI[CTBeHHOCTI: U UBMCHYUBOCTb OPTaHHU3MOB

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

CXeMax CKpeLIUBAHUI

3aKOHOMEPHOCTH HACJEeNOBAaHUSI MPU3HAKOB, ycTaHOBIeHHbIE ['. Mennuenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IWHOO00pa3usi TUOPUIOB IEPBOTO
nokoseHus. [IpaBuiao MOMUHUpPOBaHHS. 3aKOH pACIICIUICHUS MPHU3HAKOB.
['unore3a unctoTh rameT. [1oTHOE U HEeTTOIHOE JOMUHHPOBAHKE.

JuruOpunHoe cKkpemuBanue. 3aKOH HE3aBUCHUMOTO HACIEAOBAaHUS TIPU3HAKOB.
[{uroreHeTn4yeckre OCHOBHI TUTHOPHIHOTO CKpEHIMBaHUSA. AHAIH3UpPYIOIIee
cKkpemBanue. VICTMONb30BaHWE  AHATU3UPYIOMIETO  CKPCIIWUBAHHS IS

OTIpeIeTICHUsI TEHOTHITA 0COOH

CueruieHHOE HacienoBanue mpusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HacJeJOBaHWIO TeHOB. HapymieHune crerieHuss TeHOB B pe3yJibTare
KpOCCHUHTOBEepa. XpPOMOCOMHAs TEOpHsl HACIEACTBEHHOCTH. ['eHeTHueckue
KapThI.

I'enetuka moja. XpoMOCOMHOE ONpeAesieHUE Moja. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE W TeTepoTraMeTHBIe opraHu3Mbl. HacnemoBanue

IMMPU3HAKOB, CICIUVICHHLIX C IMOJIOM

W3meHunBocTh. BUIBI M3MEHUMBOCTH: HEHACICACTBCHHAS M HACJICACTBCHHAS.
Ponep cpenbl B HEHAcIHEACTBEHHOM  M3MEHUYMBOCTU. XapaKTEPHUCTHKA
MOAU(UKAITMOHHOW HW3MEHUMBOCTU. BapuanuoHHBIA psAj U BapUalMOHHAs
kpuBagd. Hopma peaknuu mnpusHaka. KonudecTBEeHHbIE W KayeCTBEHHBIE

IPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOIU(UKAITMOHHONW N3MEHUYUBOCTH

HacnencrBeHHas, WM TEHOTUIIMYECKas, M3MEHYMBOCTh. KoMOMHaTHMBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpoOLEecC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTA. MyTanmoHHas W3MEHYMBOCTh. Kitaccudukamuss MyTtanuii:
TCHHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M NPUYMHBI MyTaluii. MyTareHHbIe
(axTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEJICTBEHHOW H3MEHUMBOCTH

H.N. BasuioBa

I'eneruka denoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbl TE€HETHKHU
4eII0BeKa: reHeaIOTHYECKU, OJIM3HEIOBBIA, LIUTOT€HETUUECKU,
OMOXMMHYECKHH, MOJCKYJsSIpHO-TeHeTHUeckui. COBpPEMEHHOE OTpeecHNe
TE€HOTHIIA: TOJIJHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C
noMoipio III[P-ananu3a. HaciencrBeHHble 3a00JieBaHUS YEIOBEKA: I'€HHEIC

00J1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEAPACIOI0KEHHOCThIO, XPOMOCOMHBIE
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6one3nn. CoMaTHUeCKUe W TeHepaTHBHbIC MyTanuu. [IpuHIMIBI 3710pOBOTO
06pa3a KHU3HHU, OTUArHOCTHUKHU, HpO(i)I/I.HaKTI/IKI/I N JICUCHUA T'CHCTUYCCKUX
OoJe3Heil. Menuko-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HayeHue
MEAMIMHCKOW TEHETHUKU B TMPEJOTBPAIICHUH M JIEYEHHMH TE€HETUYECKHX

3a00JIeBaHUIA YEIIOBEKA
Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka M MpoOIeCC. 3apOXKJICHUE CEJIEKIUU U JOMECTHUKAIUs.
Yuenne H.M. BaBwioBa 0 IeHTpax NPOMCXOXAECHUS M MHOT000pasus
KYJbTYPHBIX pacTeHUM. L{eHTpBI MPOUCX0KIEHHS JOMAIIHUX KUBOTHBIX. COpT,
nopoja, ITaMM

CoBpeMeHHBIE METONBI CEJICKIIMU. MacCoBbI U MHAMBUIYATbHBIH OTOOpPHI B
CEJIEKIIMM pAacCTeHUM M KUBOTHBIX. OlleHKa 3KcTephepa. bim3kopoacTBeHHOE
ckpemuBanne — UHOpuAWHT. Yuctas nuaus. CKpEIUBaHUE YUCTBIX JTHHHM.
I'ereposuc, wim rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHue — ay TOPHJIMHT.
Otrnanénnas tuOpuausanmss u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJIyYEHUE MOIUIUIONI0B. JIOCTHIKEHHUSI CENEeKUMH PACTEHHUM, >KMUBOTHBIX M

MUKpPOOPTraHU3MOB

buorexHonoruss kak oOTpaciab NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTaIlbl
co3nanus pexomOuHantHoW JIHK u Tpancrennsix opranusmon. Kierounas
uHxkeHepus. Knetounele KyJnbTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHME BBICOKONMPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJOTHUYecKHe W 3Thdeckue npodiembl. [MO — reneTnuecku

MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOIOIMOHHAS OMOIOT U

DBOJIOIIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBunerenbctBa 3Boiouud. [lajgeoHToOrMYecKue:  IMOCIIEN0BATEIbHOCTD
IIOABJICHUSA BHJIOB B HAJICOHTOJIOTHYECKOHU JICTOIMUCH, TMCPCXOAHLIC (bOpMBI.
buoreorpaduueckue: cxoacTtBo u pasznuuue ¢dayH u (PIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJOTHYECKHE: CXOJACTBA U Pa3iuuus SMOPHOHOB pPa3HBIX
BUJIOB  TMO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHYECKHE:  T'OMOJIOTHYHEIE,

AQHAJIOTUYHBbIE,  PYAUMEHTAapHbIE  OpraHbl,  aTaBU3Mbl.  MOJEKYISPHO-
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OHMOXUMHUYECKUE: CXO0ACTBO MCXaHHM3MOB HACICACTBCHHOCTH MW OCHOBHBIX

MeTaboIMUYECKUX MyTeHl Y BceX OpraHu3MOB

OpomounonHass Tteopusa Y. JlapBuHa. Ilpeamochliku  BO3HUKHOBEHHS
JapBUHU3MA. J[BMOKyIIMEe CHIIBI 3BOJIIOUMHU BUAOB 1o [lapBuHy (M30BITOYHOE
pa3MHOXKEHHE NTPU OTPAaHUYEHHOCTH PECYPCOB, HEONPEIeNEHHAS U3MEHYUBOCTD,

60pb0a 3a CyIlIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

Cunrernueckass teopus HBomonMu (CTD) M OCHOBHBIE €€ TOJIOXKEHMS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOTIOLUN

JIBrokymme cuiibl ((hakToOpbl) IBOJIIOIMU BHAOB B TpUpOJe. MyTalmOHHBINA
MpoLeCC U KOMOWHATHBHAS W3MEHUYUBOCTh. [lOMysSIiMOHHBIE BOJHBI U Japerd
reHoB. M3omsnust u murpanus. EcrecTBeHHBIN 0TOOp — HaINpaBISIFOIIHA (haKkTop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yiapTaT HBoouud. [Ipumepsr
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMop( 036l U WIH0AAATI TAIIUH.

Bun wu  BumooOpazoBanme. Kpurepuu Buma. OcHOBHBIE  (HOPMBI

BUZI000pa30BaHus: reorpauyeckoe, IKOJIOTHIeCKoe

MaxkposBomtorusi.  Dopmbl  3BoMONMM:  GUIeTUYECKas, JUBEpreHTHas,

KOHBEpIreHTHas, napasuienbHas. HeoOpaTruMocTs 3BOTIONHMN
Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMIIe

I[OHay‘IHBIe NpeACTaBJICHUA O 3apOXJACHUU IKU3HH. HaquHe TUIIOTEC3bI
BO3HUKHOBEHHUS >KHM3HM Ha 3emJje: aOhoreHe3 W MaHCHepMHs. XUMHYecKas
3BOJIFOII M. 9KCHepI/IMeHTaﬂbHOG MOATBCPIKACHUC XUMHYECKOHU 9BOJJIOLUH.
Hauanpabie sTansl 6uonorudeckoit aBomooruu. ['unmoresa PHK-mupa. IlepBeie

KIJICTKHM U UX 3BOJJIIOIIHA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emie mo 3pam u nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneosoiickas spa W €€ mepuoAbl: KEMOPHICKHUH,
OPJIOBUKCKHW, CUJIYPUWCKWW, JIEBOHCKUM, KaMEHHOYIOJIbHBIM, NEPMCKUM.
Me3so30lickas 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3olickass 3pa M €€ NepuoAbl: TNaJCOreHOBBIM, HEOICHOBBIH,
AHTPOIIOI€HOBBIM. XApPAaKTEPUCTUKA KIMMAaTa M TIEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl HBOJIOLUH PACTUTEIFHOTO U )KUBOTHOTO MUpa. ApoMop(o3bI
Yy pacTeHHMil M KUBOTHBIX. [losiBIEHUE, pacuBeT M BBIMUPAHHUE TPYIII KUBBIX

OpraHu3MOB

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHe »dBoonud. OCHOBHBIE

CUCTEMATUYCCKUC I'PYIIIBI OPIraHN3MOB
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3.5

DBouoLus yenoBeka. AHTPOIONOTHs Kak Hayka. Pa3BuTue mpencTraBiIeHUN O
MIPOUCXOXKACHUN YelloBeKa. MeToibl M3ydeHus aHTpororeneza. CxomucTBa u
pa3nuyus yelnoBeka U )KUBOTHBIX. CHCTEeMaTHYECKOe MOJI0KEHHE YeTIOBEKA.

JIBrokymme cuibl (hakTopsl) aHTpornorene3a. HaciencrseHHast U3MEHYMBOCTD U
ecTeCTBeHHbII 0TOOp. OOmIecTBeHHBIH 00pa3 *KHU3HH, M3TOTOBJICHUE OpYIUil

TpYJa, MBIILJICHUE, PeUb

OCHOBHBIE CTaZWM W BETBHU 3BOJIOLUHU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenblid, YemoBek mnpsaAMoxondmui, YemoBek HeaHIEpPTaIbCKUN, YenoBek
pa3yMHbIid. Haxoku nckomaeMeIX OCTaHKOB, BpeMs CYLECTBOBaHUs, 00JacTh

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

Yenoeueckue pacbl. OCHOBHbIE OOJIBINE Pachl: €BPONCOUAHAs (eBpa3uiicKas),
HErpo-aBCTpalionHass  (PKBaTOpHaibHAs),  MOHTOJOWIHAas  (A3MATCKO-
amepHuKaHckas). UepTsl MPUCHOCOOIEHHOCTH TPEICTaBUTENCH UYEITOBEYECKHX
pac K YCIOBHMSM CyllecTBOBaHUs. EnuHCTBO uenoBeueckux pac. Kpurtuka

pacuzMa
OpranusMsbl 1 OKpy’Karolas cpeaa

DKOJIOTHSI KaK HayKa. 3aJayd ¥ pa3Aesibl SKOJOTHUU. MeEToabl IKOJOTHUYECKUX
UCCleIoBaHMi.  DKosmorudeckoe  MupoBo33peHue. Cpensl  oOuTaHusA

OpraHu3MoOB: BOJHAsA, HA3€MHO-BO3AyIIIHAA, IIOYBCHHAs, BHYTPUOPTraHU3MCHHAA

Oxonornueckue ¢akrtopel. Krnaccudukanus dSKoJornyeckux  (HaKTOPOB:
abnoTtuyeckne, OMOTHYECKHE W AaHTPOINOreHHbIC. J[eHCTBHE HSKOJIOTHYECKUX

(hakTOpOB HA OPTAaHU3MBI

Abunorndeckue (aKTOPhL: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPHOAN3M.
[Tpucnocobnenus OpraHu3MoB K JCHCTBUIO a0MOTHUYECKUX (HaKTOPOB.

buonornueckue puTMbl

buotnueckue daxropbl. Buasl OMOTHYECKUX B3aUMOJICHCTBUA: KOHKYPEHITUS,
XUIMHUYCCTBO, IMapa3suTU3M, MYTyaJiu3M, KOMMCHCAJIN3M (H&XHCGHH‘-I@CTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3M. 3HaueHHe OHOTHYECKUX

B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

OKOJIOTUYECKHE XapPaKTCPUCTHUKHU MOMyJIsINHH. OcHoBHBIC IIOKa3aTCIn
MOomyJIsINuu: YUCICHHOCTD, IIJIOTHOCTH, POXIACMOCTb, CMCPTHOCTH, IIPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH IOIYJISILUU U €€ peryssius

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI
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CoobmiecTBo opraHu3smMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHAOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (mumeBas). Buapl-nomuHantel. CBsi3u B

ouoIEeHo3€e

Dkojoruveckre cucrembl (dkocuctembl). IloHaTHe 00 »dKOocHcTeMe H
ouoreoreHo3e. DYHKIHMOHAIbHBIE KOMIIOHEHTHI IKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, pEIyleHThl. KpyroBopoT BemeCTB W TIOTOK DSHEPTUU B
skocucteMe. Tpodudeckue (MUIIEBbIE) YPOBHU dKOCHCTeMBI. [InieBbie 1enu u
cetn. OCHOBHBIE TIOKa3aTeNId JIKOCHCTEMBI: Ouomacca, TPOMYKIIHSL.
DKOJIOTHYECKUE MHUPAMHIBI: TPOIYKIIUN, YHCICHHOCTH, Onomacchel. CBOMCTBa

9KOCUCTEM: YCTOWUYMBOCTb, CAMOpETYJIsIMs, pazButue. CyKueccus

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

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

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

Yuenue B.M. Bepnanckoro o Oumocdepe. I'paHuipl, coctaB W CTPYKTypa
o6uocdepsl. JXKupoe BemectBo U ero (pyHkiuu. OcobeHHOCTH OHOChephl Kak
r7100abHOM 9KOCHCTEMBI. J[MHAMHUYECKOe paBHOBECHE W OOpaTHas CBS3b B
ounoctepe. KpyroBopoTsl BemecTB M OMOT€OXMMUYECKUE IHKIBI DJIEMEHTOB

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

YenoseuecTBO B Onochepe 3emin. AHTpoNOoreHHbIE M3MEHEHUsT B Onocdepe.
['moGanpHBIC SKOTOTUYECKHE TPOOIICMBI.
OcHOBa pAalMOHAJBHOIO YIPABJICHUS MPUPOAHBIMH pPECypcaMd U HX

ucrnosib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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