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IHHOACHUTEJIbHASA 3AIIMCKA

[Ipn pa3paboTke mporpammbl MO OMOJIOTMM TEOPETUUYECKYHO OCHOBY IS
OmnpeleneHuss NOoAX0A0B K (OPMUPOBAHUIO COJAEpKaHUS Y4eOHOro mpenMera
«buosorus» cocraBwm: KoHuentyanbHele nonoxkeHnas PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LIEJEH, COJEpKaHUs, PpPE3yJIbTaTOB OOYy4YEeHHS H
TpeOOBAHUI K YPOBHIO IOITOTOBKHU BBIITYCKHUKOB, TOJIOKEHUS 00 OOIIUX HENsX U
NPUHIMUIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanusi B Poccuiickoit denepanum, a TakkKe IMOJOXKEHUS O
criequgpuke OMOJIOTUH, €€ 3HAUEHUU B IO3HAHUH )KUBOM NPHUPOJIbI M 00ECTIEU CHUH
CYILLECTBOBAHUS YeJIOBeUEeCKOTro oOiecTBa. COriacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpe/IeNeHbl OCHOBHBIE (DYHKIIMHU TPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpA.

[IporpaMmma 1o OuonOrMM Ja€T NpPEACTaBIEHUE O LENAX, 00 oOiei
cTparerul OOy4YeHUusl, BOCIHTAaHUSI M Pa3BUTHUA OOYYAIOUMXCSA CpPEACTBaMU
yueOHOoro mnpenmera «buonorus», omnpenenser 00s3aTeNbHOE MPEAMETHOE
COZEp>KaHUE, €ro CTPYKTYpy, paclpeieiieHue [0 pazjeliaM U TeMmaw,
PEKOMEHYEMYIO MOCJIEA0BATENIbHOCTh U3YYEHHUsI YIEOHOT0 Marepuana ¢ yuéroM
MEXKINPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBA3€H, JIOTMKM 0O0pa3oBaTEIbHOTO
po1ecca, BO3PacTHBIX 0COOEHHOCTEH 00 yJaronXCsl.

B nmnporpamme 1o OHOJOTMM TakXe YUYWUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM U MPEAMETHBIM pe3yJbTaraM
oOydyeHuss B (HOPMHUPOBAHMKM OCHOBHBIX BHJOB Yy4yeOHO-MO3HABATEIbHOM
NeATeIbHOCTH/YIEOHBIX JTEUCTBUN OOYYAIONMXCS IO OCBOCHHMIO COJEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHUS.

B nporpamme no 6uosoruu (10—11 kimaccel, 6a30BbIN yPOBEHB) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B HU3Y4YEHHHM OHOJIOTMH, Ojarojapsi yemy B Hel
NPOCMAaTPUBACTCSl HAIMPABJICHHOCTh Ha pPAa3BUTHE 3HAHWM, CBSI3aHHBIX C
GbopMUPOBAHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  IIEHHOCTHBIX
OpHEHTAINI TMYHOCTH, YKOJIOTUIECKOTO MBIIIUICHHS, TPEICTABICHHUI O 3J0POBOM
oOpaze *Ku3HU U OEpPEeKHBIM OTHOUICHHEM K OKPYXKAIOIIEH MPUPOJHON cpene.
[loaToMy Hapsiny ¢ U3ydeHHEM OOIEOMOTOTUYECKUX TEOPH, a TAaKXKEe 3HAHUM O
CTPOCHHHU KUBBIX CUCTEM PA3HOTO PaHTa ¥ CYIIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOrpamMMme Mo OMOJIOTHH yI€JI€HO BHUMAHHUE UCIIOIb30BaHHUIO
HOJTy4EHHBIX 3HaHUH B TOBCEAHEBHOM )KU3HU JIJIS pEIICHHs MPUKIaIHbIX 3a71a4, B
TOM YHCJE: MPOQPUIAKTUKKA HACJIEICTBEHHBIX 3a00JIeBaHUI YEIOBEKA, MEIMKO -
TeHETHYECKOT0 KOHCYJIbTUPOBAHUS, 000CcHOBaHUs IKOJIOTUYECKU
1eJiecoo0pa3HoOro TMOBEACHUS B OKpYXKAIOUIeH MPUPOJHON Cpele, aHaiu3a
BJIMSHUS XO3SWCTBEHHOM JEATETbHOCTH YEJIOBEKa HA COCTOSHUE NMPUPOJHBIX U
UCKYCCTBEHHBIX SKOCUCTEM. Y CHUJIEHUE BHUMAHUS K MPUKIIAJHOM HalIPaBJIEHHOCTH
yaeOHOTo0 npeamMera « buoaorusy mpoAUKTOBaHO HEOOXO0TMMOCTRIO 0 0 eCTIed CHUS



YCJIOBHIM JIJIs1 pEILICHUSI OJTHOM M3 aKTYaJIbHBIX 3a/1a4 IMIKOJLHOTO OMOJIOTHYECKOT O
oOpa3oBaHusi, KOTOpas Tpeanojaract (GOpMUPOBaHHE Yy OOYyYaroIMXCs
CIIOCOOHOCTH aNanTHPOBAaThCA K HW3MEHEHHSIM JUHAMHUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOTO MUPA.

buosnorus Ha ypoBHe cpemHero o0Imiero oOpa3oBaHUs 3aHMMAET BAKHOE
Mecto. OHa obecrmieunBaeT (GopmupoBaHHe y OOYJaAIOMUXCS TPEACTABICHHA O
HayYHOU KapTHUHE MHpPa, pacIIMpsieT U 0000IaeT 3HaHus O KHUBOU mpupoje, eé
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allMM M HBOJIOIUH, CO3HaET
YCJIOBHSI  JJIsi: TO3HAHWSI 3aKOHOB JKMBOW  TPUPOABI, (HOPMUPOBAHUS
(GYHKIIMOHAIBPHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO W 0Oe30macHOro oOpasa
KU3HH, IKOJIOTUIECKOTO MBITIICHUS, [ICHHOCTHOTO OTHOIICHUS K YKHBOM MPUPOIE
U YENIOBEKY.

Bonbioe 3HaueHne 6MOIOTHS UMEET TAak)Ke JIJIsl PEIIeHUsT BOCTTUTATENbHBIX U
pa3BHUBAIONMX 33a4 CpeAHEro oO0mero oOpa3oBaHWs, COIMAIM3aIldN
oOyuaromuxcs. M3ydenne 6moorun odecrednBaeT ycaoBus A1 GOPMHUPOBAHUS
WHTEJUICKTyalbHBIX, KOMMYHHUKAI[MOHHBIX W HHPOPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIbTYphl, CIIOCOOCTBYET MHTETpAIi OMOJIOTHYECKUX 3HAHUH C
MIPEICTABICHUSIMU U3 JPYTUX YIEOHBIX MTPEAMETOB, B YaCTHOCTH, PU3UKU, XUMUH
u reorpaduu. Ha3zBaHHble MOJOXKEHHS O MpEIHA3HAYCHUH Y4eOHOTO MperMera
«buosorus» CcoOCTaBWIM OCHOBY JJIsi ONpEAENeHHUs MOAXOJO0B K OTOOpY U
CTPYKTYPUPOBAHUIO €r0 COJEpKaHUus, MNPEACTaBIEHHOr0 B MPOrpaMMe II0
OMOJIOTHH.

OT6op conepkanus ydebHOTO mpeamera «buonorus» Ha 6a30BOM YpOBHE
OCYHIECTBIEH C MO3ULUN KyJIbTYpOCOOOpPa3HOro MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydJaronmecss JOJHKHBl OCBOUTH 3HAHWUSA W YMCHHS, 3HAUUMBIC IIJIS
dopmupoBanus 0011l KyJIbTYphl, ONPEICISIONIME aJeKBaTHOE IOBEICHHE
YeJIoBeKa B OKPYKAIOIIEH MPHUPOIHON cpefie, BOCTpeOOBaHHBIC B TTIOBCEIHEBHOM
KU3HH U TPAKTHIECKON aesTenbHOCTH. Ocob0e MECTO B ATOW CHUCTEME 3HAHUU
3aHUMAIOT JIEMEHTBI COJIEPKaHMsl, KOTOPBIE CIIy>KaT OCHOBOM /1t POpMUPOBaHU S
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHE MHpa H
IICHHOCTHBIX  OPUEHTAIMAX  JIMYHOCTH, CIOCOOCTBYIONMX TyMaHHW3alUU
OMOJIOTUYECKOTO 00pa30BaHUsl.

CTpyKkTypupOBaHUE COJIepkKaHHs y4eOHOro marepuaja B IPOTPAMME IIO
OMOJIOTUU OCYIIECTBIICHO C YYETOM MPUOPHUTETHOTO 3HAYCHHUS 3HAHUM 00
OTIMYUTENBHBIX 0COOCHHOCTSIX YKUBOU IPUPO/IBI, O €€ YPOBHEBON OpraHU3aIuH U
IBOJIIOLIMU. B COOTBETCTBHH C ’TUM B CTPYKType yueOHOTO npeamMeTa « buomorus»
BBIJICTICHBI CIICNYIOIIME COJIepKaTeNbHbIe TMHUK: «bronorus kak Hayka. MeToasl
HAy4YHOT'O MO3HaHus», «Kierka kak Ouosoruueckas cuctema», «OpraHusm Kak



ounosornueckas cucreMayn, «CrucreMa 1 MHOTOOOpa3ne OpPraHUYECKOTO MHUPay,
«DBOJTIONHS )KHBOU MMPUPOIBI», « IKOCHCTEMBI M TIPHUCYIIHE UM 3aKOHOMEPHOCTH.

Lemp w3ydenuss yuebHoTrOo mpeamera «buonorus» Ha 0a30BOM ypoOBHE —
OBJaJicHUE OOYyYalOMMMHKCS 3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAIbHOM
OpraHW3allik KUBBIX CHCTEM Pa3HOr0 paHra W IpPUOOpETeHHue YyMEHUH
UCIIOJIb30BaTh ATH 3HAHMS ISl TPAMOTHBIX JCUCTBUI B OTHOIICHHMH OOBEKTOB
YKUBOU MPHUPOIBI ¥ PEIICHUS Pa3IMIHBIX )KU3HSHHBIX ITPOOJIEM.

JlocTmxenne 1enu u3ydeHusi yaeOHoro npeamera «buonorus» Ha 0a30BoM
ypOBHE 00€CTICUMBACTCSI PEIICHUEM CIICAYIOIIMX 3a/1a4:

OCBOEHHE OOYYarONMMHCS CHUCTEMBI 3HAHUM O OMOJOTHYECKHX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTe3aX, MPaBUiIax, CIyKalluX OCHOBOM
st (OpMUPOBAHUS TPENCTABICHUN O €CTECTBEHHO-HAyYHOW KapTHHE MHpPa, O
METO/1aX HAYYHOTO MO3HAHMS, CTPOCHUH, MHOTO00Pa31K 1 0COOEHHO CTSIX )KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIINXCSI OTKPBITUSX K COBP EMEHHBIX
UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHue y 0O0y4arOUWXCs IMO3HABATEIbHBIX, MHTEIUICKTYAbHBIX W
TBOPYECKHUX CIOCOOHOCTEW B MPOIIECCE aHaM3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTHH HAyYHBIX B3TJIIIOB, WJEH U TMOJIXOJOB K M3YyUEHHIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3AIlNY;

CTaHOBJICHHE y oOydJaronmxcsi oOmel KyabTypbl, (QYHKIMOHAILHOU
TPaMOTHOCTH, PA3BUTHE YMEHUI O0BSCHIThH U OTICHUBATH SIBJICHUS OKPY KA IIET O
MUpa >KMBOW TPUPOABI HA OCHOBAaHWM 3HAHWW W OIBITA, MOJYYEHHBIX MPHU
U3y4Y€HUU OMOJIOTUY;

dbopmupoBaHue y OOyYalOUWMXCA YMEHUNW WIIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTHUECKUX 3HAHUN B TMPAKTUYECKOW ACSITETHHOCTH YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKHUX TEXHOJIOTHH U arpOoOMOTEXHOIOTHIA;

BOCTIMTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TO3HAHMS YETOBEKOM YKHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STHICCKUX
HOPM MPH IPOBEACHUH OMOJIOTHIECKHUX HCCIICIOBAHUN;

OCO3HAHMWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUN JJI1 TOBBIIICHUS YPOBHS
AKOJIOTHIECKOU KYyJIbTYPHI, 111 (GOPMUPOBAHHUS HAYYHOT'O MUPOBO33PEHUS,

pUMEHEHHE TPUOOPETEHHBIX 3HAHUN M YMEHUH B MIOBCETHEBHOM KU3HU JJISI
OLIEHKH IMOCJEICTBUM CBOEH AEATETLHOCTHU MO OTHOIICHHIO K OKPYKAIOIIEH Cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHME W COOJIOACHHWE Mep MPO(UIAKTUKH
3a00JIeBaHMIA.

B cucreme cpemnero o6mero obOpazoBanusi «buomorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS 00s3aTeIbHBIM YYCOHBIM IPEIMETOM, BXOJISIIMM B
COCTaB IIpeAMETHOM 001acTH « ECTeCTBEHHO -HAYIHBIE TPEAMETH.



Jst m3ydenus Ouosioruy Ha 6a30BOM YPOBHE CpeaHero oo1ero oopa3zoBanust
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 xmacce — 34
yaca (1 gac B Henemro).



COAEPXAHUE OB YYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTHUH C 0OIIECTBEHHBIMU, TEXHUYE€CKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (puiocodueit, STUKON, 3CTETUKON U MPaBOM.
Poms Ouonormm B GOpMHpPOBAaHMM COBPEMEHHOW HAyYHOW KApTHHBI MHpA.
Cuctema OMOJOTUYECKUX HAYK.

Metoap1 TO3HAHUS )KUBOU TIPHUPO 1B (HAOTIOACHHE, SKCTIEPUMEHT, OTTUCAHUE,
U3MepeHue, KiaccuduKamus, MOJCINPOBaHUE, CTaTUCTHYECKas o00OpadoTka
JaHHBIX).

JdeMoHcTpanuu:

IToptpertsr: Y. lapBun, I'. Menaens, H. K. Konbsnos, JIx. Yorcon u ®@. Kpuk.

Tabmuip! 1 cxeMbl: « MeTo bl TO3HAHUS JKUBOU IIPUPOIBD».

JlaGopaTopHble U IPpaKTHYECKUE PA0OTHI:

[Ipaktnueckas padotaNe 1. «Mcnosb30BaHUE pa3MUYHBIX METOJOB IpHU
M3y4EeHUH OMOJIOTHIECKUX 00 BEKTORY.

Tema 2. ’KuBble CHCTEMBbI M X OPraHU3anus.

JKuBbie cuctembl (OMOCUCTEMBI ) Kak MPeaAMET n3ydeHus ononorun. OTnudane
YKABBIX CUCTEM OT HEOPTAHUYECKO M TPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpazue. YpOBHU OpPTaHU3 AN OUOCHUCTEM :
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPTaHU3MEHHBIM, MOMYJISALMOHHO-
BUJIOBOM, 9KOCHCTEMHBI (OMOTEOTICHO THIECKHIT ), OMOC(EPHBIH.

JleMoOHCcTpaLum:

Tabmuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HW», « YPOBHU OPraHU3alUU
YKUBOU ITPUPOIBD».

O6opynoBanue: Mmoaenb Mostekyibl JJHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOCHUE KJICTKH.

XAMUYECKUNA COCTaB KJIETKM. XUMHUYECKHUE BJIEMEHTBHI: MAKPOAJIEMEHTHI,
MHKpPOAJIEMEHTHI. Bo/1a 1 MUHEpaNbHbIE BEMIECTBA.

OyHKIIMM BOJBI M MUHEpPAJIbHBIX BeleCTB B KieTke. [lomnep:xkanue
OCMOTHYECKOro OanaHca.

benku. CocTtaB u cTpoeHue 0enkoB. AMUHOKUCIOTBI — MOHOMEPHI OENKOB.
He3zameHnnmble 1 3aMEHHMMbIE aMUHOKHUCIIOTBI. AMUHOKHUCJIOTHBIM COCTaB. Y pOBHHU
CTPYKTYpbl O€IKOBOW MOJIEKY/Ibl (TIEpBUYHAs, BTOpUYHAs, TpETUYHAs U
YeTBEpTUYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonormueckue
(GyHKIMH OENKOB.



depMeHTHI — Owmosormdeckue Katammszatopel. CtpoeHue depmeHTa:
aKTUBHBIN 1LEHTp, cyOcTpartHas crenupuaHocTh. KodepmenTtsl. ButamuHsL
OTnmnuust GepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YrneBoawl: MoOHOcCaxapuibl (TJIFOKO3a, pubo3a U Je30KCupud03a),
aucaxapuasl  (caxaposa, JaKTo3a) M ToJMcaxapuabl  (Kpaxmal, TJHUKOTEH,
HEeIUTI0N103a). bronoruueckue GyHKINUN yTIIeBOJOB.

Jlunuasl:  Tpurmuuepunbl, dochomunuabl, crepounbl. [ 'uapodUIHHO-
ruapodoOnpie cBoiicTBAa. buonormueckne QyHknum unumoB. CpaBHEHHE
YIJIE€BOI0B, OCIIKOB M JIMITHUI0B KaK HICTOYHUKOB YHEPTUH.

Hyxnennoseie kucnotsl: JIHK w PHK. Hykneotuabr — MoHOMEpPHI
HYKJIenHOBBIX KUCIOT. Ctpoenne n dynkiun JIHK. Ctpoenne n dynkiun PHK.
Bunpet PHK. AT®: ctpoenune n hpyHKIINN.

[lutonorust — Hayka o kierke. KnertouHast reopusi — mpumep B3auMoOJE€HCTBUS
uiel 1 (pakToB B HAYYHOM MMO3HAHUHU. METO bl U3YUEHUS KIETKH.

Krnerka kak menoctHas >kuBas cuctema. OOnme mNpu3HAKA —KIETOK:
3aMKHyTas HapykHas MeMmOpana, moiekyiasl JIHK kak reHeTmdeckmii ammapar,
cucTeMa CHHTe3a Oerka.

Tumel KJIETOK: JyKapUOTHYECKass U Mpokapuothueckas. OcoOEHHOCTH
CTPOCHHS TPOKapUOTHUECKOMN KieTku. Kietounas ctenka Oaktepuil. CTpoeHue
AYKapUOTHUECKOW KJIeTKA. OCHOBHBIE OTIMYMS PACTUTEIBHOW, >KMUBOTHOU U
TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MTMKOKAIMKC, UX
¢byukuuu. [Inasmarnyeckas memOpana, e€ cBoiicTBau GpyHkiuu. Llutomnasma u eé
opraHounpl. OxHomeMOpanubie opranouabl kierku: DIIC, anmapar ['ombmxwy,
a30coMbl. [loyaBTOHOMHBIE OPraHOMIBl KJIETKA: MHUTOXOHIPHWH, IUIACTHIBIL.
[Mpoucxoxxaenne MuTOXOHIpUH W TwacTuia. Buael mmactun. HememOpanubie
OpraHouAbl KJIETKH: PUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHOJM, PECHUYKH,
KIyTUKU. QyHKIIMM OPraHOMIOB KJIETKH. BKiroueHus.

Anpo — peryasTopHblii HeHTp KieTku. CTpoeHue sjpa: siaepHas 000JI0uKa,
KapuoIula3mMa, XpOMaTuH, SIAPBIILIKO. XPOMOCOMBL.

TpaHCOpT BEIIECTB B KIIETKE.

JleMoHCcTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

[uarpammelr:  «PacnpenencHue XMMHUYECKHMX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XUMUIECKUX JIEMEHTOB B dKUBOW IIPUPOIEY.

Tabmuupel u cxembl: «llepronnueckas TabimMua XUMHYECKUX 3JIEMEHTOBY,
«CtpoeHune MoJIeKyJbl BOJIb», «brocunTes 0enkay», « CTpoeHne MOJIEKYJIbl OETKay,
«Ctpoenue epmentar, «Hyknennosbie kuciotel. JJHK», «Ctpoenue monekyisl



AT®D», «CtpoeHne 3ykapruoTHYECKON KIETKN», « CTpOoeHUE )KUBOTHOM KIIETKWY,
«CtpoeHue pacTUTENbHOU KIETKH», «CTpOeHHE MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sipa KIETKN», « YTIEBOAbD, «JIunuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYAOBaHUE Jisi TPOBEACHHUS
HAOJIIO/IEHUH, W3MEpPEHUl, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTepUATbHBIX KIETOK.

JlabopaTopHble U IPaKTHYECKHE PA0OTHI:

Jlabopatopnas pabora Ne 1. «l3ydeHme KaTaIMTHUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMHUIIa3bl TN KaTalashl)y.

JlaGopatopnas pabotra Ne 2. «l3ydyeHme CTpOCHHS KIETOK pPacTEHUH,
KUBOTHBIX M OAKTepHid MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpPOTIpemnapaTax U ux
OTIMCAHUE.

Tema 4. ’KuzHeaeATeILHOCTH KJICTKH.

OOMeH BeIecTB, WM METad0mM3M. ACCUMUIISITHS (TUTAaCTUYECKUNA 0OMEH) U
TUCCUMWIAINASA (PHEPTETUUECKUT OOMEH) — JBE CTOPOHBI €IWHOTO Mpoliecca
MeTabonm3Ma. Pojb 3aKOHOB COXpaHEHHUS BEHIECTB M DHEPTHUH B MOHUMAHHUH
MeTa0oIM3Ma.

Tumer oOmMeHa BemecTB: aBTOTpOoHBIN U TeTepoTpoPHBIA. Poas dpepmenToB
B 0OMEHE BEIECTB U MPEBPAILCHUN SHEPTUH B KIICTKE.

®otocunte3. CBeroBas u TemHOBas (a3bl  (orocuHTe3a. Peakuuun
dboTocunTe3a. DPPekTBHOCTL (PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JJIS KU3HU
Ha 3emsie. Bnusinue ycnoBuil cpezipl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHHS €T0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIME OakTepruu. 3HAaUEHUE XeMOCHUHTE3a JIJIst
YKU3HU Ha 3eMJI€.

DOHeprernyeckuii 0OMeH B KJeTke. PaciiernsieHue BEIIeCTB, BBIACICHUE U
aKKyMyJUPOBAaHWE DSHEPruM B KJIETKE. OTambl JHEPIETUUYECKOTO OOMEHa.
['mukoims. bpoxenue m ero Buabl. KHCIOpOIHOE OKHCIEHHE, WIM KIETOYHOE
JIbIXaHUE. OxkucimTeNnsHOe dochopunpoBanue. O PeKTUBHOCTH
HHEPTETUYECKOTO OOMEHA.

Peakiuu wmatpuuHoro cuHTe3a. ['enermueckas uHdopmarms u JIHK.
Peanu3zanus reHetnueckodl MH(OpMalMU B KIETKE. ['€HETHUYECKHl KOJA M €ro
cBoiicTBa. Tpanckpunuus — MatpuuHblid cuaTe3 PHK. TpaHcusius — Ouocunres
Oenka. Otanbl TpaHcyanuu. KonupoBanue amuHokucioT. Ponb pubocom B
OnocuHTe3e OenKa.

Hexnerounsle (hopMbl )ku3HU — BUpYCHL. MicTopus oTkpbiTHs BupycoB (/. U.
MBanoBckuil). OCOOEHHOCTHM CTPOEHUS M JKU3HEHHOrO IMKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacTeHuid, >XKUBOTHBIX W YEJIIOBEKA, BbHI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoneduuura yenoeka (BUY) — Bo3oyqurens CIIM/]a.



OOparHass ~ TpaHCKpWNIus, peBepTaza W uWHTerpaza. lIpodwunakTrka
pacupoCTpaHEeHUS BUPYCHBIX 3a00JICBaHHIA.

JdemMoHcTpanuu:

IToptpetsr: H. K. Konbuos, JI. . BanoBckuid, K. A. Tumupsses.

Tabmumpl u cxeMmbl: «Tumbl uTanus», «Metabomusmy, «MUTOXOHIPHUSY,
«DHeprernyeckuit oomen», «Xmoporutacty, «Dotocuraresyn, «Ctpoenue JJHK»,
«Ctpoenne n pyHKIMOHUpOBaHUE TeHa», « CuHTe3 Oenkay, «['eHeTnueckuii Koa»,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHBIN Uk Bupyca CIIN/da,
0akTepuodara», « Pemmkarus JTHK».

O6opynoBanue: Moaemu-anumkanuu « Y npoenue JHK u Tpanckpummmsy,
«brocuntes 6enkay, « CTpoeHne KIIeTKM», Moieb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHMe 1 MHHAMBHU/YAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1muki, WM >KU3HEHHBIM IWMKI KieTku. MHTepdaza m MuUTO3.
[Iponeccrl, mportekatromme B uHTEp(daze. Permmkamms — peakius MaTpUdHOTO
cunteda JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HabOp — KapHUOTHII.
JIumionaHeIi W TaIUIOMJHBIA ~ XPOMOCOMHBICE  HAOOpBI.  XPpOMATHIHI.
[{uToNIOTMYECKUE OCHOBBI PA3MHOXKEHUS W HHIMBUAYATLHOTO pPa3BUTHS
OpTaHU3MOB.

Henenue knetku — muto3. Ctagun muto3a. lIporecchl, npoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BrOIOrnyecKuii CMbICI MUTO3A.

[IporpamMmmupyemas ru0enb KISTKH — alonTo3.

DopMBbI pa3MHOKEHHS OPTaHU3MOB: 0€CII0JI0E 1 TT0JI0BOE. Bupl 6ecmonoro
Pa3MHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIOHUP OBAHUE
OPTraHU3MOB, €r0 3HAYEHUE IS CEJICKIIUU.

[TosloBOE pa3MHOKEHHE, €T0 OTIANIHS OT OECTIOJIOTO.

Meiio3. Ctanun meiiosza. [Ipouecchl, TpoUCXOAIIME HA CTaAUIX MEHo3a.
[loBenenue xpomocom B Menose. KpoccuHrosep. bHOJIOrMYECKU CMBICT H
3HA4YEHUE MEN03a.

["amerorene3 — mpouecc 00pa3oBaHUs TOJIOBBIX KIETOK Yy JKUBOTHBIX.
[lonoBbI€ >Kee3bl: CEMEHHUKUA U SMYHUKUA. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo30u]l, SHUIEKIEeTKa) — CIEePMAaTOreHe3 U OBOTECHES.
OcOOEHHOCTH CTpOEHMs SHUEKIETOK M crepmaro3ouaoB. OIUI0A0TBOPEHHUE.
IlapTeHoreunes.

NuauBunyanbHOe pa3BUTHE (OHTOTEHE3). OMOPHUOHATBLHOE Pa3BUTHE
(oMOpuorenes). DTtarbl SMOPUOHATLHOTO PA3BUTUSI Y TTO3BOHOYHBIX KMBOTHBIX:
npoOJeHue, racTpyisinus, opraHoreHe3. [loctomOpuoHamsHOE pa3BuTue. TUIIbI
NOCTAIMOPHOHAILHOTO Pa3BUTHUS: MpsiMOe, HempsiMoe (JIMYMHOYHOE). BrusiHue



cpenbl Ha pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YpOJCTBA.

PocT u pa3Butue pacteHuid. OHTOr€HE3 LBETKOBOI'O PACTEHHS: CTPOEHUE
CEMEHHM, CTaIUU PA3BUTHA.

JdemMoHcTpanuu:

Tabmumpr m cxeMbl: «@DopMBI pa3sMHOXKEHHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratnBHoe pa3MHOXKEHUE
pactenmity, «J/lenenme xnerkm Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocomel», «Kierounslii nukm», «Pemmukanus JJHK», «Muto3y,
«Meno3sy», «IIpsaMoe u HeNpsAMOE pa3BUTHUEY, «] aMeTOreHe3 y MIICKONUTAIOIINX U
yenoBeka», « OCHOBHbBIE CTaJIU OHTOTE€HE3 Y.

OOGopynoBaHrue:  MHKPOCKOI,  MuKpompenapatel  «CrepMaTo30Huabl
MJICKOTIUTAIOILET0», «SMIEKIeTKAa MJICKOTIUTAOIEr0», «KapruoknHe3 B KIIETKax
KOpEIIKa JIyKa», MarHUTHas MOJENb-alIUTMKaluus «JleJeHne KIeTKw», MOJIENb
JIHK, Mo nems MeTada3HO# XpOMOCOMBI.

JlaGopaTopHble U NPpaKTHYECKUE PA0OTHI:

Jlaboparopnas pabota Ne 3. «Habmromenne MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha FTOTOBBIX MUKPOIIpEapaTaxy.

Jlaboparopnast pabota Ne 4. «lV3ydeHue CTpOEHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpenaparaxy.

Tema 6. Hacsie1cTBEHHOCTH M K3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3anaun reHetuku. Mctopus pazsutus reHeTUKA. Posib nurosiorum
¥ SMOPHOJIOTUU B CTAHOBJICHWW TE€HETUKH. BKIal pOCCHUHCKUX U 3apyOe HBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeTOoNbl TeHETUKH (TUOPUI0TOTHIECKUN,
UTOTCHETUYECKUN, MOJIEKYJSIPHO-T€HETUYECKUi1). (OCHOBHBIE TI'€HETHYECKHE
MOHATHUSA. [ 'eHeTHUecKass CUMBOJIMKA, UCTIOJIb3yEMasi B CXEMaX CKPEIIUBAHUN.

3aKOHOMEPHOCTH HacJieJJOBaHMs MPU3HAKOB, ycTaHOBJIECHHbIE . MeHenem.
MoHornOpuaHOEe CKpelMBaHUe. 3aKOH €auHO0Opa3us THOPHUIOB MEPBOTO
nokoyieHus. I[IpaBwio nomMuHHpOBaHMS. 3aKOH PACIICIUICHUS NPU3HAKOB.
['unore3a yncToTel ramer. [lojIHOE 1 HEMOTHOE TOMUHUPOBAHKUE.

JAurubpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBUCUMOIO  Hacjel0BaHUs
npu3HaKkoB. [luToreHeTHYeCKWEe OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
AHam3upyolee ckpemyBanue. Mcnoap30BaHue aHATU3UPYIOIIETO CKPEMMBAHUS
JUJISL OTIPEJIeTICHUS] TEHOTHUIIA 0COOU.

CuernieHHoe  HacienoBaHue npu3zHakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HacCJIeJOBaHUIO0 reHOB. HapylieHue cuerieHnss TeHOB B PE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTH. [ €eHEeTUUECKHUE KAPTHI.



I'enetnka nosa. XpoMOCOMHOE ONpEAETICHUE oja. AyTOCOMBI U IMOJIOBBIE
XpOMOCOMBI. ['OMOrameTHble W TreTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CUEIIJIEHHBIX C TTOJIOM.

M3meHunBOCTh. Buabl ”3AMEHUYMBOCTH: HEHACICACTBECHHAS M HACJICCTBEHHASL.
Poms cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MO IU(PUKAITMOHHO W N3MEHINBOCTH. BapuarmoHHBIHN ps1 1 BapUaIlMOHHAS KpUBAs.
Hopma peakiiuun npuszHaka. KoaudecTBEHHbIE M Kau€CTBEHHBIEC MPU3HAKUA U UX
HOpMa peakiui. CBOMCTBa MOIU(PUKAITMOHHOW N3MEHYNBOCTH.

HacnenctBennas, wiM reHOTHUIIMYECKas, W3MEHYMBOCTh. KomOwHATHBHAS
W3MEHYMBOCTh. Melo3 W TMOJIOBOM TIPOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTanioHHast I3MEHYHBOCTh. Kimaccudukariys MyTaruii: reHHbI €,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa M MpUYUHBI MyTanuii. MyTareHHbie (GakTOpHI.
3aKOH rOMOJIOTMYECKHUX PSJIOB B HacjecTBeHHOM n3MmenunBocT H. Y. BaBumosa.

BuesinepHas HaCcCI€1CTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI T'€HETHUKH
YyeJI0BEKa: T€HEeAIOTMYECKU, OJIM3HEOBLIN, IUTOT€HETUYECKUI, ONOXUMUUECKUM,
MOJIEKYJISIPHO-T'€HETHY €CKUM. CoBpemeHHOe oTpe/eICHUE TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKUE, B TOM YHCJIE C TTOMOIIbIO
[TP-anamm3a. HacnencTtBeHHbIC 3a00JCBaHMS YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HN C HACJICACTBEHHOM MPEAPACIOIOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HM.
Comarnueckne M reHeparhBHble MyTaluu. CTBOJIOBbIE KIETKH. [IpuHIUIIBI
370POBOr0 00pasa )KU3HU, TUArHOCTUKH, TPOMUIAKTHKN U JI€UCHUS TCHETHUEC KX
Oone3Heil. MenuKko-reHeTHYeCKoe KOHCYIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKOM
TEHETUKHU B MPEIOTBPAILICHUH U JICUEHUH F€HETUYECKHUX 3a00JIeBaHU1 YeIoBEKa.

JleMOHCcTpaLuM:

[Hoptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuubt u  cxeMbl:  «MOHOTMOpUAHOE  CKpEIIMBaHUE U €ro
LUTOTCHETUYECKAsE OCHOBA», «3aKOH PACHICIUICHUS M €r0 LHUTOTCHETHYECKast
OCHOBa», «3aKOH YHCTOTBI ramer», «JuruOpumaHoe  CKpelBaHUEY,
«IIuToNIOTHYECKME  OCHOBBI ~ JUTHOPUIHOIO  CKpeumBaHus», «Meio3y,
«B3aumopnencTBue amwieNnbHBIX TIE€HOB», «l'eHernueckne KapTbl pacTEHUH,
JKABOTHBIX U 4YeNoBeka», «['eHeTuka moma», «3aKOHOMEPHOCTH HACIIEAOBAHUS,
CLICIUIECHHOTO ¢ mnojom», «Kapuotunbl YenoBeka W KUBOTHBIX», «Bumbl
U3MEHYUBOCTHY, «MoaudukaimonHas u3MEHYMBOCThY», «HacnenoBanue pesyc-
dakropay, «I'eHeTrka rpynn KpoBu», « MyTallmoHHas U3MEHYUBOCTh.

OOGopynoBaHue: MoJeIU-amuIMKau «MOHOTHOPUIHOE CKPEIIMBAHUE,
«Henonnoe npomunupoBanue», «Aurubpuanoe ckpenmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MHUKporpenapar «Jlpozoduna» (HopMma, MyTauu
(GhOpPMBI KPBIIILEB U OKPACKH TeJa), TepOapuii «['opoX moceBHOM.

JlabopaTopHble U IPaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 5. «V3yuenue pe3yabTaTOB MOHOTHOPHIHOTO U
JTUTUOPUIHOTO CKPEIIMBaHUs y AP030(PUITbl HA TOTOBBIX MUKPOIIpENaparaxy.

Jlabopatopnas padota Ne 6. «M3yuenne Mo aupuKaIMOHHON H3MEHUNBO CTH,
IIOCTPOEHUE BAPUALMOHHOTO PS1a U BAPUALMOHHOU KPUBOW.

JlaGopatopnas pabora Ne 7. «AHanmm3 MyTanuil y apo30¢uibl Ha TOTOBBIX
MHUKpOTIpEnaparax».

[Ipaktueckas pabota Ne 2. «CocTaBieHHe W aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexnusi oprann3moB. OCHOBbI 0MOTEXHOJIOT UH.

Cenekuys Kak Hayka W Ipouecc. 3apoXIACHUE CENEKIUU U JTOMECTUKALIMS.
Yuyenne H. W. BaBwmoBa o0 1ieHTpax NPOUCXOXKIEHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHuid. L[eHTphl MpOUCXOXKIEHHUS JOMAIIHUX KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHbIE METO/IbI CEJICKIMKA. MacCOBBIA 1 MHAUBUIYAILHBIA OTOOPHI B
CEIEeKIIMM PAaCTeHUW M >KUBOTHBIX. OIllEHKAa 3KCTepbepa. BIuM3KopoaCcTBEHHOE
CKpemmBaHnue — HUHOpuAMHT. Yuctas auHus. CKpEIIMBAHUE YMCTHIX JIMHUM.
['erepo3uc, wim rubpuaHas cuiaa. HepoacTBeHHOE CKpeIMBaHUE — ayTOPUIUHT.
Otnanénnas rtuOpummsammss u e€ ycmnexu. VICKyCCTBEHHBIM MyTareHes u
MOJy4YEHUE TNOJUILIONAOB. JIOCTHMKEHUSI CEJIeKIUU PpACTEHHM, XUBOTHBIX U
MUKPOOPTAaHU3MOB.

buoTexHonorusa Kak oTpaciib MPOU3BOJICTBA. ['€HHAs WMHXKEHEpHUs. DTalbl
co3nanusg pekomOuHanTHOM JIHK wu TpancrenHsix opranuzmoB. Kierounas
uHxkeHepus. Kiietounsle KyiabTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KioHupoBaHue BBICOKOMPOJIYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPTaHU3MOB.

Okoyioryueckue M dThdeckue  mpobsembl. MO —  reHermyecku
MOAU(PUIMPOBAHHBIC OPTAaHU3MBL
JlemoHcTpanmu:

[loptpers: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
MBaHoB.

Tabmuubl 1 cxembl: kKapTa «lIeHTpBI MPOUCXOXKICHHS U MHOTOO0Opa3us
KYJIbTYPHBIX pacTeHui», «[lopoasl qoMalHux KUBOTHBIX», « CopTa KyIbTYypHBIX
pactenuit», « OtnanéHnas ruopunuzanus», «Padoter akanemrka M. @. BanoBay,
«ITomumnmonaus»y, «OO0BEKTbl OHOTEXHOJOTUWY», «KIIeTOuHbIE KYyJIbTYphl U
KJIIOHUpOBaHUE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

OOGopyaoBaHue: MYJISIKH TUI0JI0B M KOPHETUIO0B TUKUX (DOPM U KYJTbTYPHBIX
COPTOB pacTeHuit, repoapuit « CellbCKOX03IMCTBEHHBIE PAC TEHUS.



JlabopaTopHble M IPaKTHYECKHE PA0OTHI:

Okckypcusi« OCHOBHbIE METOJIBl W JOCTUXKEHUS CEJICKIUH pPacTEHUU H
YKUBOTHBIX (Ha CEJICKITMOHHYTO CTaHITHIO, TJIEMEHHYIO bepmy,
COPTOUCTBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JabOpaTopuro
arpOyHMBEPCUTETA WJIM HAYYHOTO LIEHTPA)» .

11 KIIACC

Tema 1. DBosmronnoHHas1 0MOI0THSA.

[IpennocelIki BO3HHUKHOBEHHS DBOJIIOLMOHHOW TEOPHUHU. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OMoJioruu. BiusHue 3BOJIIOLMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTHH U IPYTUX HayK.

CeuzerenscTBa 3Boynounu. [laneoHTosorMyeckne: MOCIEN0BAaTENLHOCTD
NOSIBJICHUS BHJIOB B MaJ€OHTOJOTHYECKON JIETOMHCH, MEepeXOoHble (HOPMBI.
buoreorpaduyueckue: cxoacTBo U pazanaue hayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA W Pa3jiMyusi SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIHUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJECTBEHHOCTH M OCHOBHBIX MeTa0OJMYECKHX IyTeH Yy BceX
OpTaHU3MOB.

OBomouuonHas Tteopuss Y. Jlapsuna. IIpeanochbuiku BO3HUKHOBEHUS
napBUHU3MA. JIBrKylMe CHIbl ABOJIONMM BHJIOB 1O JlapBuHY (M30BITOUHOE
Pa3MHOKEHUE NIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEACIEHHA U3MEHYUBOCTb,
6opnba 3a cylecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3BooIH (CTO) 1 €€ 0CHOBHBIE TIOJIOKEHHUS.

MukposBosrons. [Tomynsnus Kak eAuHUIA BUAA U SBOIIOLUH.

JBmxymme cunbl (PakTophl) HBOOLMK BUIOB B mpupojae. MyTannoHHBIN
npolecc U KOMOWHATHMBHAS M3MEHUMBOCTb. [lOMynsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3osnus u murpanus.

EctectBennslii oT0Op — Hampapisitoumid ¢aktop sBoouuu. Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[Iprcnoco6IeHHOCTh OpPraHU3MOB Kak pe3yabTar 3BoJirouuu. [Ipumepsi
IPUCIIOCOONIEHUH y OpraHu3MoB. ApoMOp(O3bl U UANOATANITALIIH.

Bung wu  BumooOpazoBanme. Kputepun Buga. OcHOBHbIE (QOpPMBI
BU1000pa30BaHus: reorpaduyeckoe, 3K0JIOTHUECKOE.

MakposBosonusa. @DopMbl  3BOJIOLUU: (PUIETUYECKasi, IUBEPreHTHas,
KOHBEpIreHTHas, napajvieabHas. HeoOpaTumMoCTh 3BOIOIUH.

[IpoucxoxaeHue OT HECHENMAM3UPOBAaHHbIX ITpeAKoB. [Iporpeccupyronas
Crieuuanu3anrs. AJanTUBHAS paJuarys.

JdemMoHcTpanuu:



IToptpersr: K. Jlunneit, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, @. Mrosiep, A. H. CeBepiios.

Tabmuiet 1 cxembl: «PazBuTHE OpraHMuecKOTo MUpa Ha 3emiiey, «3apoIbIIr
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OGoppObI  3a
cyiiecTBoBaHue», « EcTecTBeHHBIN 0TOOPY», « MHOTOOOpa3ue COPTOB paCTCHHIN,
«MuoOrooOpa3ue  mopoa  KMBOTHBIX»,  «llomymsammm»,  «MyTtarmoHHas
U3MEHUHUBOCTHY», «ApomMopdo3sly, «Mnuoaganranumy, «O01mas aereneparusy,
«IBmxynme cunbsl 3Bomounn», «Kapra-cxema wmapmpyra myremectsus Y.
Hapsuna», «boprsba 3a cymectBoBanue», «IIprucmocoOIEHHOCT, OPTAaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE , « IKOJIOTHIESCKOE BUI000pa30BAHKE) .

O6opynoBaHue: KOJICKIMS HACEKOMBIX C Pa3MYHBIMU THUIIAMU OKpPacCKH,
HaOOp MJIOOB U CeMsiH, KoJuleKius «lIpuMepsl 3alUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MoJieNb «OCHOBHBIC HAMpPAaBICHUS SBOJIOIUNY, 00bEMHAS MOJEIh
«CTpoeHHne roJI0BHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapta wmupa, Koyuiekius «DopMbBI COXpaHHOCTU
UCKOTIAEMbIX JKMBOTHBIX M pacTeHui», Mojens ammmkanus «llepexpéct
XpOMOCOM», BI@XHble Tmpenapatel «Pa3Butnie HacekoMoroy», «Pa3Butue
JSITYIIKIY, MUKpomipenapat «Jlpo3oduna» (Hopma, myrtamuu GOpMbI KPBLUIHLEB U
OKpAaCKH TeJa).

JlaGopaTopHble U NPpaKTHYECKHE PA0OTHI:

Jlaboparopuas padota Ne 1. «CpaBHeHuE BHUIOB N0 MOP(OJIOTHUIECKOMY
KPUTEPUIO».

Jlaboparopnas pa6ota Ne 2. «Onmcanue MpUCIocoOJCHHOCTH OpraHu3Ma u
€€ OTHOCUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHUEe U pa3BUTHE :KM3HH Ha 3em.ie.

JloHay4yHbBIE TIPEACTABICHUS O 3apOXKICHUM XKW3HHU. HaydHble runotess
BO3HUKHOBEHHUS W3HU Ha 3emJyie: aOMOT€HEe3 W MaHCIEepMHs. XUMUYecKas
ABOJIONMS. AOHOTEHHBIM CUHTE3 OPTAHWYECKHX BELIECTB W3 HEOPTAHUYECKHX.
DKCNEPUMEHTAIILHOE MO ATBEPIKAEHUE XUMUYECKO W 3BOJIIOLIMA. HauanbHbIe ATarbl
ounonoruueckoit sBomonun. I'unoreza PHK-mupa. GopmupoBanne meMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKIETKHU. [IepBble KIETKM W WX 3BOJIOLHS.
DopMHUPOBAHME OCHOBHBIX I'PYMI )KUBBIX OPTaHU3MOB.

PasButne xn3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxei. Apxenckas u
npoTtepo3oiickas a3pbl. [lameo3olickas 3pa U €€ MEpUOIbl: KEMOPUNUCKUH,
OPJOBUKCKHM, CUITYPUUCKH, IEBOHCKHUI, KAMEHHO YT OJIbHBIM, IEPMCKHIA.

Me3o301icKasi 3pa u €€ NEPHUOAbl: TPUACOBBIN, FOPCKUI, METTIOBOA.

KaiiHo3olickas »pa u €€ mNepuoabl: TNalCOrE€HOBBIM, HEOTCHOBBIH,
AHTPOIIOTCHOBBIN.



XapakTepucTUKa KJIMMara ¥ reoJIoTHYecKuX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUA PACTUTENBHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [[osiBIIeHME, pacIiBET M BRIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHpa Kak OTpakeHue 3BOJOUMU. OCHOBHBIC
CHCTEMAaTU4eCKHe TPYIIIbI OPTaHU3MOB.

DBOoJIONKA YeTOBEKA. AHTPOTMOJIOr M KaK Hayka. Pa3BUTHE MpenCcTaBICHUN O
NPOUCXOXKJIECHUN YejoBeka. Meroabsl u3ydeHus aHtpornorenesa. CxoacTsa u
pa3aMuMs YEIOBEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETTOBEKA.

Jewxymme  cuiael  (pakTopsl) — aHTpomoreHe3a.  HacnemcTBeHHas
U3MEHYMBOCTh M ©CTECTBEHHBIM 0TOOp. OOImmecTBeHHbIH 00pa3 KU3HH,
U3TOTOBJICHUE OPYIHI TPY/Aa, MBILIUIEHUE, PEYD.

OCHOBHBIE CTaJIMM U BETBU ABOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMenbid, YenoBek npsMoxoasmmi, YemoBek HeaHAEpPTaIbCKUM, YenoBek
pasyMmHbIil. Haxonku HMCKOMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHUSA, 00JIACTh
pacmupocTpaHeHus, 00bEM roJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHS.

UYenoBeueckue pacbl. (OCHOBHbIE OOJIBIIIME  pachkl: €BPOIECOUIHAS
(eBpasuiickas), HErpo-aBCTpaJoujHas  (dPKBATOpUaJbHAsI),  MOHIOJOMHAsS
(a3smarcko-amepukaHckas). UepTel  MPUCTIOCOOJIEHHOCTH  TpEICTaBHUTENEH
YEJIOBEUYECKUX pPAC K YCJIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4EIOBEUYECKHUX pac.
Kpuruka pacuzma.

JeMoHCcTpanum:

IToptpersr: ®. Penu, JI. Ilactep, A. WM. Onapun, C. Mumep, I'. FOpu, Y.
JapBuH.

Tabmuupl 1 cxeMmbl: «Bo3aukHoBeHne CoJIHEUHOM CHCTEMEI», «Pa3Butne
OpraHvueckoro wmupa», «PacTutenpbHas KieTka», <« KUBOTHas KIETKa,
«ITpokapuotnueckas kierka», «CoBpeMeHHas CUCTEMa OPTraHUYECKOTO MUPay,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOEHUS YEIOBEKA U YEIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHbIE MeCTa NAJICOHTOJIOTUYECKUX HAXOJOK IPEAKOB
COBPEMEHHOTO 4YeNOBEKa», «JlpeBHenmme moan», «/pesHue monm», «llepBbie
COBpEMEHHBIE JIIOIN», « UeoBeuecKue pachhy.

OGopynoBanue:  wmynsiku — «lIpoucxoxnaenue  yenoBeka»  (OFOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOIA, HEaHAepTalblla, KPOMAaHbOHIIA), CJICTIKU WJIIU
M300paKeHUs] KAMEHHBIX OpYAUI MEPBOOBITHOIO YeNOBEKa (KaMHHU-UYOIIIEPHI,
pyomna, ckpebyia), TE€OXpOHOJIOTHYECKass Tabnuia, KoJuieKiusa «DopMbl
COXPaHHOCTHU UCKOTIAEMBIX ’KUBOTHBIX U PACTCHUID.

JlaGopaTopHble  MpaKTHYECKUE PA00THI:

[Ipaktuueckas padora Ne 1. «M3yueHue uCKomaeMbIX OCTATKOB PACTEHUN U
YKUBOTHBIX B KOJUICKITUSX)).



DKCKypcHusi «IBOJIIONHS OPTraHUIECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO -
HAYYHBIN WM KpaeBeIIECKU My3ei).

Tema 3. Opranu3Mbl 4 OKPY-KAIOIIAS Cpea.

DKO0JIOTHA KaK HayKa. 3a71a4y U pa3JIeIbl 3KOJOTUU. MEeTOAbI 3KOJOTUYEC KU X
UCCIIEIOBaHUM. DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO UeJIOBEKA.

Cpenpl oOuTaHusi OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/yIIIHAS, TTOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢dakropel. Krnaccudukarums skomorndeckux (HakTopos:
aduoTuyeckne, OMOTHUECKHE M AaHTPOTOTEHHbIE. JIeHCTBHE HKOJOTUYECKHUX
(bhaKkTOpOB Ha OPTaHU3MBI.

AbuoTtnueckue (HakTOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTOMEPHOIU3M.
[IpucrmocobneHnss OpraHM3MOB K  JCUCTBUIO aOMOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsI.

buotnyeckne  daktopsl.  Buasl  OMOTHUECKHMX ~ B3aUMOJCHCTBUM:
KOHKYPEHIIHSI, XUIIMHUIECTBO, CUMOM03 1 ero ¢opmsl. [lapazutusm, koomneparws,
MyTyaJIi3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M,
HelTpamm3M. 3HaueHHE OWOTHYCCKHX B3aMMOJICHCTBHM JJIT CYIICCTBOBAHHUS
OpPTaHU3MOB B IPUPOTHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasiuuud. OCHOBHBIE TIOKa3aTenu
HNOMYJSIUKU: YUCIEHHOCTh, IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[uHaMuka 4uCIeHHOCTH NOMYJISILUU U €€ PeryJIsLus.

JleMoHCcTpanum:

[TopTpersl: A. I'ymb6onbar, K. @. Pynbe, 3. I'ekkens.

Tabmuer u cxemsl: kapTa «IIpupoansie 30Hb1 3emumy», «Cpensl 0OUTaHUSA
opranuzmoBy», «®otonepuoauzm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH MOMYJISIITUN HHDY30pUU-Ty(henbKny, « [ IuieBsie enuy».

JlabopaTopHble M IpaKTHYEeCKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdomoruueckrne ocoOeHHOCTH pac TEHU M U3
Pa3HbIX MECT OOUTAHUSY.

JlaGopatopnas paborta Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktrueckas pabota Ne 2. «Iloacy€T MIOTHOCTH MOMYJSUMI pa3HbIX BUAOB
pacTEHUID.

Tema 4. CooOmecTBa ¥ 3KOJIOTrHYCCKHE CUCTEMbI.

CooOmecTBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUAOBAS,
NpOCTpaHCTBEHHast, Tpo¢uueckas (nuieBas). Bunbl-nomunantel. CBSi3M B
OMOILIeHO3E.

Oxosoruueckue cucteMbl (9kocuctemsl). [loHsTne 00 »skocucTeme u
ounoreoneHo3e. DOyHKUMOHAIbHbIE KOMIIOHEHThI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peylieHTbl. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.
Tpoduyeckue (muIeBbIe) YPOBHU SKOCHCTeMbl. [IuileBbie 1EeMM U CETH.
OCHOBHBIE TOKa3aTeIM JKOCHUCTEMBI: OMOMacca, MPOIYKIHUS. IJKOJIOTHUYECKUE
NUpaMHUIbl: TPOJYKIUH, YHCJIEHHOCTH, Ouomacchl. (CBOWCTBAa 3KOCHUCTEM:
YCTOMYHMBOCTH, CAMOPETYJISIIHS, pa3BuTHE. CyKIeCCHsl.

[TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCUCTEMA XBOMHOIO
WIM HIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  3KOCHCTEMBI. ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMEL.
buonoruueckoe n X03s11CTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpazue kak ¢aktop ycTtoHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOo0Opa3us Ha 3eMIre.

Yuenue B. W. Bepnanckoro o 6mocdepe. ['panuiisl, coctaB u CTpYKTypa
ouocdeprl. Kupoe BemecTBo m ero (ynkumu. OcobeHHOCTH OMOoc]ephl Kak
rno6anbHOM sKOocHcTeMbl. JlMHaMu4ecKkoe paBHOBecue M oOpaTHas CBS3b B
oumocdepe.

KpyroBopoTs! BeliecTB 1 OMOTEOXUMUYECKUE LIUKIIBI AIEMEHTOB (YIJiepo/ia,
a30Ta). 30HaTBbHOCTHL Onocdepbl. OCHOBHBIEC OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emin. AHTpONOreHHbIe U3MEHEHNUs B Onocdepe.
['To6anbHBIC PSKOJOTHICCKHE ITPOOJICMBI.

CocyniecTBOBaHUE IPUPOIBI " YEJI0BEYECTBA. Coxpanenune
OropazHo00Opa3us Kak 0CHOBA yCTOMYMBOCTH Onocdeprl. OCHOBA pallMOHATIEHOTO
YIPABIEHUSI TPUPOJHBIMH pECypcaMuM M HX HCNOJb30BaHUE. JloCTHKEHUs
OHMOJIOTUU 1 OXpaHa IPUPOJIBI.

JleMoOHCcTpaLuM:

[Hoptpetsi: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepraackuid.

Tabmuupl u cxemsl: «IIumessie nenw», «bUONEHO3: COCTaB U CTPYKTYpay,
«IIpuponneie cooOmecTtBay, «llenmn nuTaHus), «IKOJOTMYECKas MUPaAMULIA»,
«buocdepau yenoBex», « IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECa», « DIKOCUCTEMA
XBOWHOTO Jeca», «buoneno3 Bomoéman, «ArpoueHo3», «lIpumepnsie
AQHTPONIOTEHHBIE  BO3JCUCTBHUS Ha IpUpPOAY», «BakHeWIIMe WCTOYHHUKHU
3arps3HEHUs1 BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHelIash coCTaBisIoLIast
ounochepsy, «Pakropel nerpanaunu nouBy, «llapHukoBsiil 3 dekT», «PakTophI
PaAMOAaKTUBHOTO 3arpsizHeHHsT Ouocgeprl», «OOmas cTpykTypa Ouocdeps!»,
«Pacnpoctpanenne xu3Hu B Ouocgepe», «O30HOBBIIM 3KpaH Ouocheps»,
«Kpyrosopor yriaepoaaB 6uocdepey, « Kpyropopor a3ota B mpupoae».

O6opynoBanue: Mojaenb-anumkanus « Tunuunble OMOLIEHO3BD», repOapuii
«PacTtutenbHble cOO0ILIECTBAY, KOJUIEKINH «brolieHo3», «Bpenurenu BaxHenmux
CEbCKOXO3AMCTBEHHBIX KYJIbTyp», TepOapuM M KOJUIEKLIMHM pPAacTeHUH U
KUBOTHBIX, MPHUHAJJIEKAIIME K PA3HBIM 3KOJOTMYECKUM TpyMIaM OJIHOrO BHJA,



Kpacnas xnura Poccwuiickoit ®Demeparnu, H300paXeHUS OXPAHIEMBIX BHJIOB
pacTEeHUM U KUBOTHBIX.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
BMAOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUA

CormacHo ®I'OC COO, ycraHaBIMBaKlOTCS TPeOOBaHUS K pe3yJbTaTaM
OCBOCHMs OOyYaroIMMHUCS MPOrpaMM CpEIHEro oOmero o0pa3oBaHMS:
JMYHOCTHBIM, METANPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHUS npeamMera «buomorusy»
BBIJICJIEHBI CJIEAYIOLIME COCTABISIONINE: OCO3HAHNE 00YUYaIOIMMHUCS POCCUICKOM
TPaXJaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOOINPEICICHUI0, HaJIMYMe MOTHUBAlMM K OOy4deHuto OHOJIOTHH,
I[EJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHMM JUYHOCTA Ha OCHOBE
KITIOUEBBIX IIEHHOCTEW W HUCTOPUYECKUX TPAAMUIMN Pa3BUTUS OMOJIOTHAY €CKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh O0YYarONMXCsl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMA YCTaHOBKAMH, IPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO O00pa30BaHUs, HAJIMYHE DKOJOTHUYECKOTO TMPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTbD LIETTH U CTPOUTH )KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YyJIbTATBl OCBOCHUS NpeaMeTa « buonorus» qocTUratorcs B
CIVMHCTBE Y4YE€OHOW M BOCIHTATEILHON JIEATEILHOCTH B COOTBETCTBHHM C
TPaIAULIMOHHBIMU POCCUNCKUMU COIMOKYIbTYPHBIMU, UCTOPUYECKUMU U JYXOBHO -
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIIECTBE MPaBWJIAMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT MpOIlECCaM CaMOTO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpPa3BUTHUSI, PA3BUTUSI BHYTPEHHEH TMO3ULMM JIMYHOCTH, MATPUOTU3MA,
YBOXEHUSI K 3aKOHY U MPABOMOPSJIKY, YEJIOBEKY TPYAa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIIECHUS K KYJIbTYPHOMY HACJICIUIO H
TpaaULMSIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon denepanuu, npupoae u
OKpY’Karollen Cpeie.

JIngyHOCTHBIE pE3yJabTaThl OCBOCHHS Y4eOHOTO mpeaMera «buomorus»
JOJDKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTH 00 YYaIOIIUXCS PYKOBOICTBOBATHCS
chopMupoBaHHONW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMKM, TIO3UTHBHBIX BHYTPEHHUX YOCKIECHUH, COOTBETCTBYOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, pPACIIMPEHUE KU3HEHHOTO
OIIbITA U OTBITA AEATEIILHOCTHA B IIPOLIECCE PEATM3ALMU OCHOBHBIX HANPaBJICHUN
BOCIIUTATEIILHOU IEATENBHOCTH, B TOM YUCJIE B YACTH:

1)rpaxaaHcKoro BOCIMTAHUS:

c(hopMHUPOBAHHOCTH I'PAXKTAHCKON TTO3UIINU 00YUaAIOIIETOCS KaK aKTUBHOTO H

OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTRA,



OCO3HAaHME CBOUX KOHCTHUTYIMOHHBIX TpaB U O0O0S3aHHOCTEH, YBaKCHHE
3aKOHAa U MPABOIIOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX W MO3HABATEIbHBIX 3aJa4, BBHITIOJHEHUN
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACIATh COOCTBEHHYIO IO3HUIIMI0O IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U 00 BSICHSTH ©€;

YMEHHUE YUYHUTHIBATh B CBOMX JCHCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aUMOICHCTBUS JTIO/ICH C pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMH IIEHHOCTSAMHU U
COLUATIbHBIM MOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJIHEHHUS
yu4eOHBIX, TIO3HABATENbHBIX M HCCICAOBATEILCKUX 3a7ad, YBAKUTEIHLHOTO
OTHOIICHUS K MHEHUIO OIIMOHEHTOB MNPHU OOCYXIEHHWH CIOPHBIX BOIMPOCOB
OMOJIOTHYECKOTO COACPIKAHMS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATETLHOCTH;

2) MIaTPUOTHY€CKOr0 BOCIIMTAHUS:

chopmMupOBaHHOCTH POCCHUICKOH TPAKIAHCKOU WJCHTUYHOCTH,
NaTpuoTU3Ma, YBAXKEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH IEPEN
Ponunon, ropmoctu 3a cBOM Kpaul, cBOWO PoauHy, CBOW SI3BIK U KYJIbTYpY,
MIPOLIIOE U HACTOAIIEE MHOTOHAIMOHAILHOTO Hapo1a Poccuu;

LIEHHOCTHOE OTHOUIEHHUE K MPUPOJHOMY HACJICIUIO U MMAMSITHUKAM MPUPOJIbI,
JTOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITIOCOOHOCTh OIICHMBAaTh BKJIAJI POCCHUUCKUX YUYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHM, MOHWMAHUS 3HAYCHHWS] OWOJIOTMM B TO3HAHWH 3aKOHOB
IPUPOJIBI, B )KU3HH YEJIOBEKA 1 COBPEMEHHOTO OOIIECTBA;

ujelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO M 3amure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CYAL0Y;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAaHWE TYXOBHBIX [ICHHOCTEW POCCUNCKOr0 HAPO1a;

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBECHHUS;

CIIOCOOHOCTh OIIEHMBATHh CHUTYAI[MI0 M MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYSCH Ha MOPATLHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHWE JINYHOTO BKJIaJla B TOCTPOCHUE yCTOMYMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJAUTENSIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATUA L[EHHOCTEW CEMEHHOW >KU3HU B COOTBETCTBUU C
TpaguLUsiMHU Hapo 0B Poccuu;

4) 3cTeTUYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIIOUAs ICTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIIICHUI;



MOHUMAaHHUE YMOIMOHATHLHOTO BO3/IEHCTBUSI AKUBOM MPHUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISITH KA4€CTBA TBOPUYECKON TMIHOCTH;

5) pusuyeckoro Bocnutanusi, GopMUPOBaHNS KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOTO 0J1ar ONOJIyYHSsI:

MOHUMAHWE M pealu3alus 3J0pOBOTO W 0Oe30macHOTO o0pasza KU3HH
(3mopoBoe  TMHUTaHWE, COOIOACHHUE TUTHEHUYCCKHMX TpaBWiI W HOPM,
COAJaHCUPOBAHHBIN PEXKUM 3aHATUH W OTAbIXa, peEryasipHas Quanyeckas
aKTUBHOCTh), OEpEXHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UUECKOMY U IICUXUIECKOMY 3/I0POBBIO;

MOHUMAaHWE IICHHOCTU TPAaBWI HWHIWBUIYATHLHOTO U  KOJUICKTUBHOTO
0€301MacHOT0 MOBEACHHS B CUTYAIIHMSIX, YTPOJKAIOIIMX 3I0POBBIO M )KU3HU JIFO/ICH;

OCO3HAHME TMOCJEACTBUN W HENPUSATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
aJTKOT0JIs1, HAPKOTUKOB, KypeHHs1 ),

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IICHHOCTH MacTePCTBA, TPYA0IO0HE;

FOTOBHOCTh K AKTMBHOM JEATEIIbHOCTH TEXHOJOTUYECKOW M COLMUAIBHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIUAPOBATH, IJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHATD TaKyIO JESITEILHOCTD;

MHTEpPEC K pa3MIHbIM cepam nmpodeccuoHATLHON A TeTbHOCTH, YMEHHE
COBEpIIaTh OCO3HAaHHBIM BBIOOP Oyaymed mnpodeccuun W peaTu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CcamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU J)KU3HU;

7) 3K0JIOrH4eCKOI0 BOCIIUTA HUS:

AKOJIOTUYECKH 1IEJIECOO00pPA3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA SKOJIOTHYECKOW KyJIbTYphl: MPUOOpETEHHE OIbITa
IUTAHUPOBAHUS TOCTYNIKOB M OICHKM HMX BO3MOXHBIX IOCIEACTBUN JIJIst
OKPYXarOIIEe CPEbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTew Hx
pelIeHuUS;

CIIOCOOHOCTh HCHOJIb30BaTh NPUOOpETacMble IMPU H3YYEHUU OUOJIOTHUU
3HAHUSA W YMEHHUS TMPU PEHICHUH TNPOOJeM, CBI3aHHBIX C PalMOHAILHBIM
MPUPOJOINOIL30BaHUEM  (COOJIIOJICHUE TpaBWI TOBEJICHUS B  MPHUPOJIE,
HalpaBJCHHBIX HA COXPAaHEHUE PABHOBECHUSI B DKOCHUCTEMAaX, OXPaHy BHJIOB,
AKOCHUCTEM, OnOCheEphI);



AKTUBHOE HENPHUITAE JCUCTBUK, NPHUHOCIIIMX BpPEd  OKPYXKarOIIEeH
OPUPOJHON Cpele, YMEHUE MPOTHO3UPOBATh HEOJAroMpHUsATHBIE SKOJIOTHUYECKUE
MOCJIEACTBHS IPEANPUHUMAEMBIX IEUCTBUN U TPEAOTBPALIATH UX;

HAJIMYHE PA3BUTOTO SKOJOTUYECKOIO MBILIUIEHUS, SKOJIOTMYECKOM KYJIbTYPbI,
OTbITa NEATETbHOCTH AKOJIOTUYECKOM HaNpaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATHCS UMW B MO3HABATEILHOM, KOMMYHHKATUBHOW U COIMAILHOU
IIPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOU AEATEIbHOCTH SKOJIOTHYECKO 1
HaANpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMSA:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOINECTBEHHOUN MPaKTHUKH, OCHOBAHHOTO HA JHAJIOTE
KYJIbTYpP, CITIOCOOCTBYIOIIEI0 OCO3HAHUIO CBOETO MECTA B MOJMKYIHTYP HOM MHUPE;

COBEPIICHCTBOBAHUE $I3bIKOBOM W UYMTATEIbCKOW KYJIbTYpbl Kak CpEICTBa
B3aUMOJECHUCTBUS MEXKY JIFOAbMU U MIO3HAHUS MUPA,;

MOHUMAaHWE CHeMUpUKA OWOJOTUM Kak HayKH, OCO3HaHHS €€ poiu B
GbopMUPOBAHUHN PAMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUH IEIOCTHOTO
MPENCTABICHUSI 00 OKPYXKAIOIIeM MUpE KaK O €IUHCTBE MPUPOJIBI, YelIOBEKa U
oOImecTBa, B TMO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHHH MPOoOJeM
COXpaHEHMs IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OHMOJIOTHU ISl COBPEMEHHOM IMBUIIM3AIIH:
oOecreueHrss HOBOTO YPOBHSI Pa3BUTUS MEIMLMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh pecypcHble MpoOJeMbl  Pa3BUTHUS
YeJI0OBEUECTBA, MOUCKA MyTel BBIX0JIa U3 TJI00ATbHBIX 3KOJOTUYECKUX MPOOIIeM U
oOecrieueHuss mepexoja K  YCTOMYMBOMY  Pa3BUTHIO, PalMOHAILHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMHUPOBAHHIO HOBBIX CTaHAApTOB
KW3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKHX 3HAHUM B LEIIX
NOBBIIICHUST OOMIeH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIHMOHATIHHOM IPaMOTHOCTH OOy4aroumxcs, GopMupyeMon
IIPU U3y4YEHUU OMOJIOTUH;

ITOHMMAHHE CYIIIHOCTH METOJ0B IO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTM MCIIOJIb30BaTh MOJYy4aeMble 3HaHUS MJI aHalu3a U
OOBSICHEHUS SBJICHUN OKPYXKAIOIIEr0 MHUpPA U MPOUCXOASUIMX B HEM U3MEHEHUM,
YMEHHE JeNaTh OOOCHOBAHHBIE 3aK/IIOUEHUS HAa OCHOBE HAay4HbIX (PAKTOB U
MMEIOIIMXCS JAHHBIX € LENbIO MOJIYYEHUS TOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus npooseM B pealibHbIX dKU3HEHHBIX CUTYaIUSX;

OCO3HaHWE LIEHHOCTU HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYILUECTBISATH
IIPOEKTHYIO U UCCIIEAO0BATENBCKYIO IEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30oBaHUIO U
caM000pa30BaHNI0, K aKTHBHOMY ITOJYYCHHIO HOBBIX 3HAHUH IO OHMOJIOTHH B
COOTBETCTBHUH C YKU3HEHHBIMU ITOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpeamerHbie pe3yabTaThl OCBOCHUS YUeOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYuWMble I (OPMUPOBAHHMS MHPOBO33PEHUS OOYyHarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IIEHAYYHbIE MOHATHS, OTPAXKAIOUIUE
[EJIOCTHOCTh HAYYHOM KAapTHUHBI MHUpa W CHEIU(UKY METOJO0B IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBJICHUE, IPOIlecC,
CUCTEMA, HAy4YHBIN (paKT, IPUHIMI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClieIOBaHWe,  HAOJIOJEHUE, WU3MEPEHHE, OKCIEPUMEHT U  JPYTux),
yHHUBEpCaJlbHbIE Yy4eOHble JEeUCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATUBHBIE,

pEryiaTUBHbIE), obecrnieurBaroIye dbopmupoBaHue (YHKIMOHATBHOMN
TPAaMOTHOCTH W COLMAILHOW KOMIIETEHIIMM OOYyYarolMXcsi, CHOCOOHOCTh
oOy4arommxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUECKME 3HAaHUSI U YHUBEpPCAJIbHbIE Yy4yeOHbIE JACHCTBUS B
[I03HABATEJIbHOM M COLMATIbHOU IPAKTHUKE.

MeranpenMeTHble pe3yiabTaTbl OCBOEHUS MPOTPaMMbl CPEIHEro OOIIETOo
00pa30BaHus JOKHBI OTPAXKAaTh:

OBiajieHHe  YHHBEpPCAJBbHBIMM  Y4eOHBIMM  TO3HABATEJbHBIMHU
NefCTBUAMMU:

1)0a30BbIe TO0rHYECKHE 1 CTBUSA:

CaMOCTOSITENbHO  (OPMYJIUPOBaTH U aAKTyalIU3UpoOBaTh  MpoOOJEMY,
paccmarpuBarh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanu3a, CUHTE3a, CpaBHEHUs, KJIacCU(PUKAIIMK, 0000ILEHHS ), pACKPBIBATH CMBICI
OMOJIOTUUECKUX MOHATUN (BBIJEIATh UX XapaKTepHbIE MPU3HAKK, YCTAHABINBATD
CBSI3U C JIPYTUMU NOHATUSIMU);

OTpeNesITh LeMd AeITENILHOCTH, 3a/laBas IapaMeTpbl U KPUTEPUU UX
JIOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI IEATEIbHOCTH C TTOCTABJICHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TOHITHS 1151 00bsICHEHUS (PAKTOB U SIBJICHUM
YKAUBOU IIPUPOJIBI;

CTPOUTHh JIOTMYECKHE pacCyxkaeHus (MHAYKTUBHBIC, JCIYyKTUBHBIE, IO
aHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B paccMaTpUBAEMBIX
SBJICHUSX, (GOPMYIUPOBATH BHIBOBI U 3aKITIOYCHUS;

OPUMEHATh  CXEMHO-MOJIETIbHBIE  CpEIcTBAa Ui MPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a



TaKK€ MPOTUBOPEYMII  Pa3HOTO  POJA, BBISBIECHHBIX B  Pa3M4YHBIX
UH()OPMAIMOHHBIX UCTOYHHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTepHUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICATEIILHOCTD, OIICHUBATh C OOTBETCTBUE PE3YJIHhTATOB
LEJSAM, OLICHUBATh PUCKH MOCJIEICTBUI IEATETbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT O B3aUMO,ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2)0a30BbIe HCCJIE0BATEIbLCKIE 1€HCTBUS:

BJIAJIETh HaBBIKAMU Y4€OHO-HUCCIIE0BATENHLCKON U MMPOEKTHOM NI TETHHOCTH,
HaBbIKAMHU  pa3pelieHus npoOiieM, CHOCOOHOCThIO W TOTOBHOCTHIO K
CaMOCTOSITEIIbHOMY MOUCKY METOJIOB PEIIEHUSI TPAKTUYECKUX 33]1a4, TPUMEHEHHUIO
Pa3JIMYHBIX METOI0B TO3HAHUS;

UCIOJIb30BaTh Pa3JIMYHbIE BUABI JEATEILHOCTH MO MOJYYEHUIO HOBOTO
3HaHWSI, €ro HWHTEpIpeTalud, NpPeoOpa3oBaHUI0 U TPUMEHEHHIO B YUEOHBIX
CUTYaIUsX, B TOM YHCJIE TTPU CO3/TaHUHU YIEOHBIX M COITHATTbHBIX TPOEKTOB;

(dhopMHpOBaTh HAYYHBIN THI MBIILICHHS, BIIQJACTh HAYYHOW TEPMHUHOJIOTHEH,
KITIOUE€BBIMU MOHITUSIMU U METOIAMU;

CTaBUTh W (GOPMYIHPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEILHOU
JEATEIbHOCTU U JKU3HEHHBIX CUTYALIUSX;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ PEIICHUs, HaXOAUTh apTyYMEHTHI sl JOKa3aTellbCTBA
CBOMX YTBEPKJICHU, 3a/1aBaTh MAPAMETPHI U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATH TMOJYYEHHbIE B XOJIE PEIICHUS 3aJa4d pPe3yJbTaThl,
KPUTUYECKHU OLIEHUBAThH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATh II€JICHANPABJICHHBIA MOUCK MEPEHOCa CPEACTB U CHOCOOO0B
NENCTBYA B PO(PECCHOHATHLHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B MO3HABATENLHYIO M MPAKTUUECKYHO 00JIacTh
KU3ZHEACATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJICH, TIPE/JiaraTh OPUTrHHAIbHBIE TTOJAX0/Ibl U PEUICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4U, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHHUS.

3) paboTa c uH(pOpMAaLIHE:

OPHUEHTUPOBATHCS B PA3IMUHBIX UICTOYHUKAX MHGOPMAIIUU (TEKCTE YIEOHOT O
nocoOusi, HAyYHO-TIOMYJSPHOM JUTEpaType, OHOJIOTUYECKUX CJIOBapsiX W
CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHbIX, B MHTEpHETE), aHAIM3UPOBATh



uHGOPMAIUIO Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS, KPUTUIECKHA OLICHUBATh
e€ JOCTOBEPHOCTD U HEMPOTHBOPEUNBOCTE;

dbopMyIMpoBaTh 3anpOChl ¥ MPUMEHITh PA3JIMIHBIE METOJIBI PU TMIOUCKE U
oTOOpe OUoJoTHYECKOW MH(POpMAITH, HEOOXOTUMOMN IS BBITIOJTHEHUS YUEOHBIX
3ajad4,

npuoOpeTaTh OMBIT HMCIOJb30BaHUA WH(MOPMAIMOHHO -KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIL30BAHMS PA3IUIHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh  ONTHUMAIbHYI0O  (QOpMy  MpeACTaBICHHUSA
Ooumonornyeckoi nHbopMarmu (CXeMbl, TpaQuKH, TUarpaMmsbl, TAOJIUIBI, PUCYHKH
" Ipyroe);

WCIIOJIb30BaTh HAy4YHBIM SI3BIK B KayeCTBE CpeACTBA IMpu pabore ¢
Omonornyecko WH(POpMAIME: TMPUMEHITh XAMHUYECKHE, (PU3UYECKHE |
MaTeMaTHYeCKUe 3HaKHM M CHUMBOJIbI, (OpMyIibl, a0OpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HarJsiTHOCTH;

BIIQJICTh ~ HABBIKAMU  pacllo3HaBaHWsI W 3alUThl  WHGOpPMAIHH,
uHGOPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH.

OBiajeHue yHUBePCAJbHBIMH KOMMYHUKATHBHBIMY 1€IC TBUSIMU:

1)o01menue:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCEX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHUHU IO CYIIECTBY 00CyXaaeMol TeMbl (YMEHUE 33/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHTEILHO BBITIOJHEHHS MpeasiaraeMoi
3a/1a4d, YIUTHIBaTh UHTEPECHI M COTJIACOBAHHOCThH MO3UIIMHA APYTUX YIACTHUKOB
JUAJIoTa WIN JUCKYCCHUH);

pacmo3HaBaTh HEBEpOAIbHBIE CpENCTBa OOMICHUS, MOHUMATh 3HAYCHHE
COIMATLHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(MDIMKTHBIX CHUTYaIUi,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH IIEPErOBOPHI;

BJIAJICTh PA3JIUYHBIMHU CIIOCOOAMH OOIIEHUS U B3aUMOJICHCTBUS, TTOHUMATh
HaMepeHHsI APYTHUX JI0IeH, IPOSIBIATh YBAKUTEILHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU popme (hopMyTupOBaTh CBOU BO3PAXKEHNUS,

pa3BEPHYTO W JIOTUYHO M3J1arath CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPENICTB.

2)COBMECTHAA 1eSITeJIbHOCTD:

MOHUMAaTh W WCIIOJH30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIUBUIYAILHON
pabOTHI IPU PEIICHUH OMOJIOTHYECKON MTPOOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NpUMEHEHHsI TPYIIOBBIX (POpPM B3aMMOISHCTBUS MPU PEILICHUN y4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy U METOJbl COBMECTHBIX JEHCTBUI C y4€ToM O0OIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)KI0T0 YJICHA KOJUIEKTHBA,



MPUHAMATh [EJTd  COBMECTHOW JIESITEIbHOCTH, OPraHu30BbIBaTh U
KOOPJIMHUPOBATh JCUCTBUSL MO €€ JOCTHXKEHUIO: COCTAaBJISITh IUIAH JICWCTBUU,
pacmpenensiTb poju ¢ y4éToM MHEHMHM Y4YaCTHHUKOB, OOCYXXIaTh pE3yJbTaThbl
COBMECTHOM pabOThI;

OLIEHMBATh KAYE€CTBO CBOEr0 BKJIAJAa M KaKJOTO YYaCTHHKAa KOMAHIbI B
oOIIMiA pe3ynbTaT 10 pa3padOoTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TMPOEKTHI, OIICHUBATh HUJIEM C TMO3WIMU HOBH3HBI,
OPUTMHAILHOCTH, IPAKTUYECKO 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTHBHOE CTPATETMYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBIISITH TROPUYECTBO U BOOOpaKEeHUE, ObITh MHUITMATHBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PeTyJISITUBHBIMHU 1€ ICTBUAMM

1)camoopranuzamnus:

WCIIOJIb30BaTh OWMOJIOTMYECKUE 3HAHWS I BBISBICHUS NpoOJieM U X
pelIeHus B )KU3HEHHBIX U YICOHBIX CUTYaITUSX;

BBHIOMpaTh HA OCHOBE OHOJIOTUYECKUX 3HAHUHM IIEJICBBIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JEUCTBUSX W MOCTYINKAaX MO OTHOILIEHUIO K KUBOU MPHUPOJIE,
CBOEMY 3/I0POBbIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO JEATEIIbHOCTD, BBIABIISThH
npo0JIeMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIC 3a/1a4X B 00pa3oBaTeIbHOM
JEATENIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITEIbHO COCTaBIATh IUIAH pEIICHWs MpOOJeMbl ¢ Y4ETOM
HUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEMN U TPEANIOYTECHU;

J1IaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacmpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTCHUN;

JleJaTh OCO3HAHHBIA BBIOOD, ApTYMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD
3a PELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TIPOSIBICHUIO IMUPOKOW DPYIUIUN B
pa3HbIX O00JACTSAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM 00pa3oBaTeNbHBIA H
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEILHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YIbTATOB LIEIISIM;

BJIQJICTh  HABbIKAMU  [O3HABATEIbHOM  peQuieKcMM KaK  OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUA W MBICIUATEIbHBIX MPOLECCOB, HX PE3YJbTATOB U
OCHOBaHUH, MCIOJIb30BATh MPUEMBI pedIeKCuu Ui OLEHKH CUTyalluu, BbIOOpa
BEPHOT'0 PELICHHUS;

YMETh OIICHUBaTh PUCKH M CBOEBPEMEHHO NPUHHUMATh PEUICHUS M0 HX
CHIKEHUIO;



IPUHUMAaTh MOTHUBBI M AapryMEHTHl JPYTHX IIPU AaHAIM3€ pPE3yJIbTaToOB
NEATEIbHOCTH;

3)npuHsaTHE ceOs U IPYTrUX:

NpUHUMATh ce0s1, MOHUMAasi CBOM HEIOCTATKU U TOCTOMHCTBA;

MIPUHAMATh MOTHBBI W ApPTYMEHTHI APYTrUX IPH aHAIM3€ PE3YyJIbTaTOB
NEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO IPYTHUX HA OIIMOKHU;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UILIMHU IPYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTarel ocBoeHusi nporpammel COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieluduueckue s yueOHoro npeamera « buonorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN 10 OCBOEHUIO, HHTEPIPETALIUU U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUW B Pa3JIMYHBIX YYEOHBIX CUTYalUsIX, & TAK)KE B PEabHBIX
KU3HEHHBIX CHUTYyallUAX, CBSI3aHHbIX C Ouojorued. B mporpamme mpeamMeTHbie
pe3yNbTaThl IPEACTABIIEHBI 110 IOJ1aM 00yUYEHUSI.

[IpenmerHblie pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buomnorus» ¢ 10
KJaacce N0JDKHBI OTPAXKaTh:

c(hopMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYUYHOT O
3HaHHUA ECTECTBEHHBIX HAyK, B (OPMHpPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUpa M HAy4YHOT'O MUPOBO33PEHHUs, O BKIIAJ€ POCCUUCKUX U
3apyOEKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKUIMOHAILHOU
IPaMOTHOCTH YEJIOBEKA JJIs PEILICHHsS] )KU3HEHHBIX 3a]1a4;

YMEHHUE PaCKpbIBATh COJIEpKAHUE OUOJOTUYECKUX TEPMHHOB U TMOHSATHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTabom3M (OOMEH BEIIECTB M IpEeBpallcHUuE
HHEPTHUM), TOMEOCTa3 (CaMOpEryJsiius), ypOBHEBAas OpraHU3allys KUBBIX CUCTEM,
CaMOBOCHPOU3BeeHUE (PEPOTYKIIHS ), HACIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE Wu3Jlarath OHOJIOTHYECKHE Teopur (KJIeTo4Has, XpPOMOCOMHas,
MyTallMOHHAasl, IEHTpalbHasg JOTMa MOJIEKYJIsipHOW Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 1eHTpax MHOTOOOpa3us u
MIPOUCXOXKACHUS KyIbTypHBIX pactenuid H. V. BaBmioBa), onpenensts rpaHuiibl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJ€Th METOIaMHU Hay4YHOT'0 TIO3HAHUS B OMOJIOTHH: HAOJIOICHUE U
OTHMCaHUE >KUBBIX CUCTEM, MPOIIECCOB U SIBICHUN, OpPTaHU3AIMS U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBIDKEHHUE  TUINOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY MCCIETYEMbIMU BEIWYMHAMHU, OOBACHEHHE TOJIy4eHHBIX



pe3yabTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHNA, TEOPUA M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUY TIOJYYSHHBIX PE3YIIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC IPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U
OYKapHOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
npoiieccoB: 0OMEHa BEIIECTB U MPEBpPAILEHUS YHEPTUU B KJIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO W DHEPTeTUYECKOro OOMEeHa, XEMOCHHTE3a, MUTO03a, MEH03a,
OTUIOJAOTBOPCHHMSI, Pa3MHOXKEHHUSA, WHIMBUIYAILHOIO Pa3BUTHS OpTaHHU3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTh MOJy4YE€HHBIC 3HAHUS N1 OOBSICHEHUS! OUOJOTUYECKHUX
MPOLECCOB W SABJICHUM, JJII MPUHATUS MPAKTUYECKUX PEIICHUM B IMTOBCEIHEBHOU
KU3HU C TENbI0 oOecredyeHus 0e30TacHOCTH CBOETO 3J0POBBbS U 30POBbS
OKPY>KaIOIHX JIIO/IeH, COOJIIOIEHUSI HOPM I'PaMOTHOTO MIOBEICHHUS B OKpYKatOIeh
NPUPOJHON Cpefe, MOHMMAaHWE HEOOXOIUMOCTU HWCIIOJh30BAaHUS JOCTHUKCHUN
COBpEMEHHOW  Ouwosoru W OWOTEXHOJOTUH  JUIsI  PalMOHAIBLHOTO
IPUPOIOTIONH30BAHUS,

YMEHHE peliaTh »dJEMEHTapHbIC TEHETHYEeCKHWE 3aladyd Ha MOHO- U
TUTUOPHUIHOE CKpEIIMBAaHUE, CIICTICHHOE HACJIeOBAHUE, COCTAaBJISITh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MPEACKa3aHusl HACIEIOBAHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHE BBITIOJHATH JIAOOPATOPHBIE U TMPaKTUYECKUe padOThl, COOIIOAATh
npaBuiIa Ipu padoTe ¢ yueOHBIM U Ta00paTOPHBIM 000PYyI0BAaHUEM;

YMEHHE KPUTHUYECKH OIICHMBAaThb M HWHTEPIPETUPOBATh HHPOPMAIIUIO
OMOJIOTHUECKOTO COJEp KaHUs, BKIIOYAIOIIYI0 IICEBJIOHAYYHBIC 3HAHWUS W3
pa3IMIHBIX HCTOYHHUKOB (CPEICTBAa MacCOBOIM HHPOPMAIIUN, HAYIHO -TTOTYISIPHBIC
MaTepuaibl), 3TUYECKHE AaCTEeKThl COBPEMEHHBIX HCCJICIOBaHWA B OWOJIOTHH,
MeIUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE WU YCTHBIE COOOILECHMS,
00001mas OMOJOruYecKyr0 HHPOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh OHITUIHBIN annapaT OMOJI0Tuu.

[IpenmerHbie pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buomnorus» 6 11
Kjlacce NOJKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME HAYIHOTO
3HaHWSI ©CTECTBEHHBIX HAayK, B (OPMHUPOBAHHUH COBPEMEHHOW €CTECTBEHHO -
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAAEC POCCUICKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJIOTHH, (PYHKIHOHAIBHOU
IPaMOTHOCTH YE€JIOBEKA IS PEIICHHSI )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpBbIBaTh COJIEpPkKAHWE OHMOJOTHYECKUX TEPMUHOB W TOHSTHIA:
BU/I, TIOMYJIALMS, TEHO(POH/I, BOJIOIMS, ABIKYIIHE CUJIbI ((haKTOPhI) IBOIIOIHUH,
NPHUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHKe, IKOJOTrnYeckue (HakTopsl,



DKOCHUCTEMA, TPOAYUEHTHl, KOHCYMEHTBI, PpEIYIeHTbl, LENu MUTaHUs,
AKOJIOTHYECKas MUpaMuIa, OMoreo1eHo3, onocdepa;

YMEHHE U3JIaratb OWOJIOTUYECKHE TEOpHH (PBOJIIOIMOHHAs Teopus Y.
JlapBuHa, CUHTETMYECKas TEOPHUS OHBOJIIOIMH), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoxabimeBoro cxoactBa K. M. bapa, yepenoBanus TiaBHBIX HaIllPaBICHUN W
nytert oo A. H. CepeprioBa, yuenus o omocdhepe B. M. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIaJeTh METOIaMHU Hay4YHOT'O TIO3HAHUS B OMOJIOTHH: HAOIOICHUE U
OTIMCAHUE >KMBBIX CUCTEM, MPOIIECCOB U SIBJICHUW, OpPTAHU3AIMS U MPOBEIACHHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBIDKEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKAY HCCICAYEMbIMUA BEIWYWHAMHU, OOBICHEHHE TOJIy4EHHBIX
pe3yAbTaTOB, WCIOJIH30BAHHBIX HAYYHBIX MOHATHNA, TEOPUNA U 3aKOHOB, YMEHHE
JieNaTh BBIBOJIBI HA OCHOBAHUY MOJTy4Y€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCSATh CYIIECTBEHHbIE TPU3HAKU CTPOCHHUS OHOJOTUYECKUX
OOBEKTOB: BHUOB, TMOMYJSIUNA, TMPOIAYIEHTOB, KOHCYMEHTOB, pPEIYIIECHTOB,
OMOTeOIeHO30B M JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BU000pa30BaHUs, MPUCTIOC 00JIEHHOCTH
OpTaHU3MOB, JEUCTBHS JKOJIOTHYECKUX (AKTOPOB HA OPTAHU3MBI, MEpeHoca
BEUIECTB M IOTOKA SHEPTHMH B HKOCHUCTEMAX, AHTPOIOTEHHBIX HM3MEHEHHHN B
IKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOTEOXUMUYECKUX
IIUKIIOB B Onocdepe;

YMEHHUE MPUMEHATH MOJy4YEeHHBIE 3HAHUS AJI1 00BSICHEHHS] OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUH, JUI NPUHATUSA NPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM
KHU3HU C LENbl0 obecredeHus Oe30MacHOCTH CBOEro 3JI0POBbSI U 370POBbBS
OKPY’KaIOLMX JIFOJIEW, COOJIFOJIEHUSI HOPM I'PAMOTHOTI'O MIOBEIEHNUS B OKpYXKaroIen
OPUPOJHON cpeje, MOHUMaHWe HEOOXOAUMOCTH HCIIOIb30BAaHUS JOCTHKEHHIA
COBPEMEHHOM OMOJIOTUH [l PALMOHAIILHOTO IPUPOI0N0Ib30BaHUS;

YMEHHE pelIaTh 3JIEMEHTapHbIE OMOJOTMYECKUE 3aa4H, COCTABIISATh CXEMBbI
NepeHOCca BEUIECTB U SHEPTUU B SKOCUCTEMAX (II€MU MUTaHMUs);

YMEHHE BBIMIOJHATH JIAOOPATOPHBIE U MPAKTUYECKHE PadOThI, COOIIOAATH
npaBuia Ipu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTUYECKH OLEHMBaTb W HWHTEPIPETUPOBATh HHPOPMALIHIO
OMOJIOTUUECKOTO COJEpPKAHUS, BKIIOYAIOUIYI0 I[ICEBJIOHAYYHbIC 3HAHMUS U3
Pa3IMYHBIX ICTOYHUKOB (CpeICcTBa MacC OBOW MH(OPMALIK, HAYYHO-TIOMYISIPHbIE
MaTepuaibl), pacCMarpuBaTh  IJI00AIbHBIE  JKOJOTHUECKUE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILIECHHUS,
000011128 OUOJOTUYECKYIO HH(DOPMAIINIO U3 HECKOJIbLKUX UCTOYHUKOB, FPAMOTHO
UCII0JIb30BaTh MOHITUIHBIN anmapaTt OMOJI0TUu.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoumnuecTBovacos JJIeKTPOHHBIE
Ne HanmeHnoBaHue pa3ieJsioB U (1 poBbic)
n/n TEeMIIPOrpaMMbl Bceero Konrpouabubiepaborsl | IlpakTuyeckuepadoTbl o6 pas0BATEILHBICPeCYCHI
bubnmmoreka [JOK
1 b 2 0.5
rononEaiHayia https://m.edsoo.ru/7f41c292
) JKuBkle CHCTEMEI B UX 1 Bbu6nuoreka [JOK
OpraHu3arnus https://m.edsoo.ru/7f41c292
3 XUMHYECKUM COCTAaB U CTPOCHUE g 1 bubnmnoreka [IOK
KJIETKA https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
4 KH3HENCATEEHOCTEKNCTKH 6 https://m.edsoo.ru/7f41¢292
PasMHoOxeHue n
bu6nuoreka [IOK
5 MHMBUAYalIPHOC pasBUTHC 5 1 https://m.edsoo.ru/7f41¢292
OpraHu3MOB
6 HacneacTtBeHHOCTH U 3 15 bubmuoreka IIOK
U3MEHYNBOCTLOPTaHU3MOB ' https://m.edsoo.ru/7f41¢292
7 CenexkumnsopraHu3MoB. 3 bubnmoreka [IOK
OCHOBBIOMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
3 P | bubmuoreka IIOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB TIO 34 0 4
[TPOT'PAMME




11 KUIACC

KoanuecrBouacos JJIeKTPOHHBIE
Ne HaumeHoBaHuepa3ies0B U (undposbIe)
174 BbI
n/m TEMIIPOrpaMMbl Bcero KonTpoububiepaborsl | IIpakTnyeckuepadoTbl P
o0pa3oBare bHbIEpPeCypPChl
Bu6nunoreka [JOK
1 JBOMOIHOHHAIOHONOTHS ? 1 https://m.edsoo.ru/7f41cc74
’ Bo3HUKHOBEHME U pa3BUTHE 9 05 bubmuotexa LIOK
KU3HU Ha 3emite ' https//m.edsoo.ru/7f41cc74
3 Opranusmel U 5 1 bubnunoreka [IOK
OKpYXKaroIasicpeaa https//m.edsoo.ru/7f41cc74
4 CooOmectBa u 9 bubmuoreka [IIOK
JKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
3 Pesepsroespens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB IIO 34 0 )5
[TPOI'PAMME ’







IHHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
Ne KoauvecTBouacoB
aTam3yd | DJieKTpoHHbIelud poBbleoOpa3oBaT
n Temaypoka Bce | KoHTpoJibHbIE IIpakTH4eckue A Y P bp P
eHus eJIbHbIE peCcypChl
/ ro padoThI padoThI
n
bu6anoreka [IOK
1 buonorus B cucremenayk 1 https://m.edso0.ru/863e6122https ://m.eds
00.1u/863e632a
MeToapl HO3HaHMS XKUBOM
npupo/sl. [IpakTuueckas
’ pabota Ne 1 «Mcmons3oBanue | 0.5 bubnuoreka [IOK
Ppa3IMYHBIX METOJOB IIPU ' https://m.edsoo.ru/863e6122
M3Y4eHUH OMOJIIOTUUYECKIX
00BEKTOBY
3 buonornyeckue CUCTEMBI, 1 bu6aunoreka [JOK
MPOIIECCHI U NX U3YUYCHUE https://m.edsoo.ru/863e6564
4 XHUMHUYECKHUI COCTaB KICTKH. ! bub6moreka [IOK
Bona u MuHepanbHbIE COMU https://m.edsoo.ru/863e674e
5 benku. CocraB u cTpoeHne | bubnmnorexa [IOK
0OeIKoB https://m.edsoo.ru/863e6b72
depMeHTh — OHMOJIOTHYECKHE
Katanu3aropel. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bubmmnorexa [IOK
KaTAIMTUYCCKOM aKTHUBHOCTHU ' https://m.edsoo.ru/863e6b72
(depMeHTOB (Ha MpUMepe
amMuIIa3bl UJIU KaTalasbl)»




bu6anoreka [IOK

KJIETKaX KOHYMKA KOpeIka
JyKa Ha TOTOBBIX
MUKpOIpenaparax»

7| Yroesomt e hitps//m.eds00.ru/863¢6870

bu6mmoteka [IOK

8 HylaiennosbiexucnorsL. AT https://m.edsoo.ru/863e6d5c

9 Hcropust u MeToabl U3ydeHUS bubmmnorexa LIOK
wietku. Kieroynadreopus https://m.edso0.ru/863e6e88

10 Kierka kak menoctHast KuBast
cucrema
CtpoeHue 3yKapuoTHUECKOU
kieTk. JlabopaTopHas pabora
Ne 2 «M3yuenue ctpoeHus

. bu6aunoreka [JOK
KIETOK PacTEHUM, )KHBOTHBIX,

11 . 0.5 https //m.eds00.1u/863e6ff0https://m.edso
rprOoB U 6aKkTepuil moj o0.11/363¢716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax u ux
OTTHICAaHUE

12 OOmeHBeeCTBUINMETa00IH3 bubmmoreka [IOK
M https://m.edso0o.ru/863e766¢

bu6aunoreka [IOK

13 dorocunTe3. XeMOCHUHTES https/m.edsoo.ru/863¢7c98

. bu6morexka [IOK

14 Imeprerueciuiiobmen https://m.edsoo.ru/863e7aae

JKU3HEHHBIN UK KIETKH.
[enenue knerku. Mutos.
JlaGoparopHas padota Ne 3 Eu6 OK

15 «HaOmronenne MuTo3a B 0.5 nbmmorexa I

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




16 buocunTes Oenka. Peakius bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https//m.edso00.1u/863e796e

17 Tpancnsmus — bu6manoreka [IOK
OonocuHTe30eIKa https://m.edsoo.ru/863e796e

18 HexnerounbieopmMbbKU3HT — bubnmnorexa [IOK
BUPYCHI https://m.edsoo.ru/863e7540
D opMBIpa3MHOKEHUSIOPTaHN3 bubmmorexa [IOK

19 DMHP P https//m.edsoo.rw/86381b6https //m.eds
MOB 00.1u/863e831¢

. bubmmoteka [IOK

20 Meidos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTUE
MOJIOBBIX KIIETOK.

Onnoa0TBOpEHUE. Eu6 1OK
nOIMOTEeKA

21| Jlaboparopuas padora Ne 4 0.5 https/m.edsoo.ru/863e81b6
«M3ydeHune CTpOeHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOITpenapaTax»

2 NuauBunyanbHOEpa3BUTHEOPT bubnuotexa LIOK
aHU3MOB https//m.edsoo.1u/863e8436
I'eneruka — Hayka o

23 HACIIEJICTBEHHOCTH U bubmoreia OK

https://m.edso00.ru/863e86f2
W3MEHUYMBOCTH
3aKOHOMEPHOCTH

24 HACJIEOBAHU IIPU3HAKOB. bubmmnorexa [IOK
MonorubpuaHoe https//m.edso0o.ru/863e8878
CKpEIMBaHHE

75 JurunOpuiHOE CKpEelMBaHKE. bubnmnorexa [IOK

3aKOH HE3aBUCUMOTO

https://m.edsoo.ru/863e89a4




HacJICAOBAHU A ITPU3HAKOB

26

CuenyieHHOE Hace10BaHHE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenne
PE3yIBTaTOB MOHOTHUOPHTHOTO
Y TUTUOPUIHOTO CKPEIMBAHUS
y Ip030(HITBI HA TOTOBBIX
MUKpOIIpernaparax»

0.5

bu6anoreka [JOK
https://m.edso0.ru/863e8c60

27

T'eneruka moma. Hacnenosanue
HpI/ISHaKOB, CHCIIJICHHBIX C
OJIOM

bu6aunoreka [JOK
https://m.edso00.ru/863e8c60

28

N3MeHUnBOCTE.
Henacnencrsennas
W3MEHYUBOCTh. JIJabopaTopHast
pabora Ne 6.
N3yuennemoupukaimioHHONN
3MEHUYUBOCTH,
ITOCTPOCHUEBAPUALIHOHHOIOPS
Jla ¥ BApUALIMOHHOWKPUBOID)

0.5

bu6motexka [IOK
https://m.edsoo0.ru/863e8efe

29

Hacnencreennasa
U3MEHYMBOCTh. JJabopaTopHas
paborta Ne 7. «AHanmu3
MyTalui y 1po30Quiasl Ha
TOTOBBIX MHUKpPOTIPEapaTax»

0.5

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

30

I'enetnkauenoBeka

bu6moTtexka [IOK
https://m.edso0o0.ru/863e8d78

31

PesepBHbiii ypok. O6001IICHNE
o Teme «HaciieicTBeHHOCTD U
HU3MEHUYUBOCTH OPTAHHU3MOBY




Cenexuus kak HayKa U

bu6aunoreka [JOK

32 mpo1ecc I https://m.edso0.ru/863e¢9214
MeToabl U JOCTHXKEHUS

33 8 8 . 1 bub6auoreka [IOK
CCJICKIUH pacTeHIH 1 https//m.edsoo.ru/8639214
SKUBOTHBIX

34 buoTexHom0ruAKaKOTPACIBIIPO | bubnuorexa [IOK
HU3BOJICTBA https://m.eds00.ru/863e¢9336

OBILEE KOJIMYECTBO YACOB 34

I1O ITPOI'PAMME




11 KUIACC

Ne KoanuyecrBouacos
Temaypoka Bee| Komrpoabmbie | TMpaxrmueckue Hatausyd | DJieKTpoHHBbIe () poBBIEOOpazoBaT
n/ eHusl eJIbHbIE PeCcypChl
u ro padoThI padoThI
| OBOIIONHUS U METOBI €€ | Bu6munoreka [JOK
U3y4EeHU https//m.edsoo.ru/863ea20e
) Hctopus pazsutus | bubnuotexa LIOK
MpECTaBICHUMN 00 SBOIIIOIIUH https //m.eds00.ru/863¢9570
bu6mmoreka [JOK
3 Muxpoososows ! https//m.edsoo.1u/863e9c le
[Monymsauusa kak
dJIeMEHTapHas €IMHUIIA BH/IA
4 u 3Bostonuu. JlaboparopHas | 05 bubnuotexa LIOK
pabota Ne 1 «CpaBHEeHUE https//m.edso0.ru/863e99c6
BHJIOB TI0 MOP(OJIOTHIECKOMY
KPUTEPUION»
BIDKYIIME CHJIBI
5 gneMzII{TZpHHe (axropsr) 1 butmmorera LIOK
https//m.edsoo.1u/863e9da4
3BOJIIOLUH
6 EcrectBenHbIif 0TOOp M €10 ! bubnmnoreka [IOK
dopMbI https//m.eds00.ru/863e9ed0
Pesynprarsl sBoIIOLMY:
MPUCIIOCOOJIEHHOCTh
7 OpPTraHU3MOB U 1 0.5 bubnuoreka [IOK
BI/II[OO6paSOBaHI/Ie. https://m.edso0.ru/863e9fde
JlabopaTopHasipabota Ne 2
«OnucannenpucrnocodIeHHOC




THOPTaHU3MA U
€€0THOCHUTEIILHOTOXapaKTepa

YCIOBCKa

3 Hanpasnenus u bubmuoreka [IOK
ITyTAMAaKPO3BOIOI NN https//m.edsoo.1u/863e9c le
9 HeobGpaTtumocTeaBOMIONINHN
10 Hctopus xu3Hu Ha 3eMiie U
METOMBI €€ N3YUYCHU S
1 I'mnoTte3sl MPOUCXOKICHUS bubnnoreka LIOK
JKU3HU Ha 3emMIie https://m.edsoo.ru/863ea5a6
12 PazButne xu3nu Ha 3eMiie 1o bubmuoreka [IOK
JpaM U nepuonam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3Talbl 3BOJIIOLIUU
PacCTUTENBHOTO U YKUBOTHOTIO
13 mupa. [Ipakrndeckast padbora 0.5 bubnuotexa LIOK
Ne 1 «M3yuenne mcKomaembIx ' https//m.edsoo.ru/863ea8bc
OCTAaTKOB PacTEHUU U
KUBOTHBIX B KOJIJICKIIHSIX))
14 CoBpemMeHHasICUCTEMAOpTaHU bubnuoreka [IOK
YECKOrOMHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIUSYCIIOBEKA bubmoreka IIOK
(aHTpOMOreHe3) https://m.edsoo.ru/863eac2c
16 JBmxynmecuiisl (Gakropsl) bubmuotexa LIOK
aHTPOTIOTEHE3a https//m.edsoo.ru/863ead44
17 OCHOBHBIECTAIUUIBOIIOIIUAY
eJI0BeKa
YenoBeueckre pachl U
p Bu6munoreka [JOK
18 MPUPOIHBIC aAaNTalluy

https://m.edsoo.ru/863eaeca?




19

PesepBHblii ypok. O6001ICHNE
1o Teme «BO3HUKHOBEHHE U
pa3BUTHE )KU3HU Ha 3eMiIe»

20

DKOJIOTU SIKAKHAYKA

21

Cpenpl oOuTaHus U
9KOJIOTUYECKUe (PaKTOPHI

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

22

Abuotnyeckue (PaxTopsl.
JlabopatopHas padorta No 3.
«Moposiornueckue
0COOEHHOCTHU pacTEHHH U3
pa3HbIX MECT OOUTaHUSD.
JlabopatopHas padota N 4.
«BnusiHUE CBETa HA POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

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

23

buoTtnueckuedaxkropsl

bu6mmoreka [IOK
https://m.edso00.ru/863eb348

24

DKOJIOTHYEeCcKre
XapaKTepUCTUKHU MOMYIISLHH.
[pakruueckas padota Ne 2
«ToacuéTr mIoTHOCTH
HOMYISIMI pa3HbIX BUJIOB
pacTeHui»

0.5

25

Coo01ecTBAOPraHU3MOB —
OHOILIEHO3

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

26

DKOJIOTUYECKUECU CTEMBI
(9KOCHCTEMBI)

Bu6munoreka [JOK
https//m.edsoo.ru/863eb46a

27

OCHOBHBIE [TOKA3aTEIN
3KOCHUCTEMBI. DKOJIOTHUYECKUE
HI/IpaMI/IJII)I.

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa




CBONMCTBAdKOCUCTEM.

Cykuneccus

28 [IpupoaHbIeIKOCHCTEMBI 1

29 AHTpPOIIOT€HHBIEAKOCUCTEMBI 1

30 Buocdepa — | bubmuotexa LIOK
rmofanbHasPKOCHCTEMa 3eMITH https//m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHUCYILIECTBOBA | bubnmnoreka [IOK
HusiOnochepbl https://m.edsoo.ru/863ebd 16

3 YennoBevecTBO B |
ouocdepe3emin

33 Cocy1iecTBOBaHUETIPUPOIBI U | bubnuoreka [IOK
YeI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O000mIECHHE

34 TemMbl «Co00IIecTBa U 1
JKOJIOTUYECKUE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB 34 55

I10 ITPOI'PAMME







IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3yJibraTa

IIpoBepsieMmble mpeAMeTHBIE Pe3yJIbTAThI 0CBOE HUS
OCHOBHO# 00pa3oBaTeJIbHON NMPOrpaMMbl CpeIHEro
o0uero odpazoBanust

ChopMHpOBaHHOCTh 3HAHUM O MECT€ H POJHU
OMOJIOTHH B CHCTEME HAYJHOTO 3HAHMSI €CTECTBEHHBIX
HayK, B (QOPMHPOBAHUHU COBPEMEHHOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa U HaydHOTO MHUPOBO33PECHHUS;
0 BKIaZ€ POCCHHCKHX ¥ 3apyOCKHBIX YUIEHBIX-
OMOJIOrOB B pPa3BUTHE OMOJIOTHH; (YHKIHMOHAIBHON
IPaMOTHOCTH 4YeNOBEKa JUIA DEIICHUs >KU3HEHHBIX

3a1a4

YMeHHne pacKkpeiBaTh COACp)KaHHE OWOIIOTHYECKHX
TEPMUHOB W TIOHATHH: XU3Hb, KIETKAa, OPraHH3M;
MeTabonu3M (OOMEH BEIEeCTB U IIPEBpallcHUE
SHEpruu), roMeocra3s (caMoperyisuus), ypoBHeBas
OpraHu3aIusl XKUBBIX CHCTEM, CAMOBOCIIPOH3BEIICHHE
(penipoayKiiusi), HACIEACTBEHHOCTh, W3MEHYMUBOCTb,

POCT U pa3BUTHUC

YMmenue U3J1araTh OuoJIOTHYecKHe TEOPUU
(kIeTo4yHasi, XpOMOCOMHAs, MYTAallMOHHAs), 3aKOHBI
(T'. Menpnens, T. Moprana, H.J. BaBuioBa) u yuenus
(0 umeHTpax MHOrooOpasusi U INPOUCXOKACHUS
KylnbTypHBIX pactenuii H.M. BaBuiioBa), omnpenensitsh

TpaHUIBI UX IPUMCHUMOCTH K J)KUBBIM CUCTEMAaM

VYMeHue BIIaAeTh METOJaMHU HAay4YHOI'0 TIO3HAHHA B
Onooruu (Ha6J'IK),Z[CHI/IC N OIMNCAaHHUEC KUBBIX CUCTCM,

MMponeCCOB U HBHCHHﬁ; opraHu3anusg U MPOBCIACHHUC

OHOJIOTUYECKOTO SKCIICPUMCHTA, BBIJIBUKCHUC
TUIIOTE3bI, BBISABJIICHUC 3aBUCUMOCTHU MCKIOY
HCCIICAYCMbIMHA BCIMYUMHaAMU, OOBSICHCHHE

IMMOJYYCHHBIX PE3YIbTATOB, MCIIOJb30BAHHBIX HAYYHBIX
HOHHTHﬁ, T€OpI/II\/'I M 3aKOHOB; YMCHHUC ACJIAaTb BbIBOABI

Ha OCHOBAHHHU IOTy4EHHBIX PE3yJIbTaTOB)




YMeHue BBIIETh CYLIECTBEHHbIE TPU3HAKH BUPYCOB,
KIETOK MPOKAPHUOT U JSYKApUOT, OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OpraHH3MOB; 0COOEHHOCTH
MpoLIecCCOB OOMEHa BEIECTB M MPEBPAICHUS SHEPTUU
B KIeTke, (oTocuHTe3a,  IJIACTHYECKOTO U
SHEPreTH4eckoro oOMeHa, XEeMOCHHTEe3a, MHTO3a,
Meiio3a, OTLIOAOTBOPEHHS, pa3MHOXKEHHS,

WHAWBUAYAJIIbHOTO PA3BUTUA OPraHUu3Ma (OHTOFGHG3)

YMmenune IpUMCHATDH IMOJYYCHHBIC 3HaHusA 1A
OOBsICHEHHSI OMOJIOTHYECKUX MPOLECCOB U SBJIECHUH,
JUIsL  TOPUHATHAS ~ NPAaKTUYECKHUX  PEIICHUH B
HOBCG}IHGBHOﬁ JKHU3HHU B neisx obecrieueHus
0€30MMacCHOCTH  CBOEr0  37I0POBBSI M 3/10POBBSA
OKPYKAIOIMX JIOJIEH, COONI0OEHNS HOPM TPaMOTHOTO
NOBEJCHNUS B OKPYKAlOIeil MPHPOJHOH  Cpene;
NOHUMAaHHE HEOOX0IMMOCTH UCTIOJTb30BAHHUS
JOCTHIKCHUI COBPEMEHHOM Oouonornu "
OUOTEXHOJIOTH I ISt panoHaIbHOIO

IMpUpPOAOITIOJIb30BAHU A

YMeHue pemarb deMeHTapHbIe TeHETHYECKUE 3a1a9n
Ha MOHO- U JUTUOPHUIHOE CKpENMBaHUE, CIICTIIIEHHOE
HacJeA0BaHUE, COCTaBJISITh CXEMbl MOHOTHOPHIHOTO
CKpEeIMBaHMs JUIsl TIpeACKa3aHWs  HaCJICIOBAHUS

IIPU3HAKOB Y OPTaHU3MOB

YMeHue BBIMOJHATH JAOOpAaTOpHBIE M MPAKTHUUECKUE
paboThl, coOMIOAATh MpaBHIIA IPH PabOTe C yueOHBIM

1 J1abOpaTOPHBIM 000PYIOBaHUEM

YMeHHne KpUTHYECKU OLIEHHBATh U UHTEPIPETUPOBATh
UHpopMaIUIO OMOJIOTHYECKOrO coJiepKaHu,
BKIIFOYAOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IUUYHBIX
HMCTOYHUKOB (CMU, Hay4YHO-TOMYISIPHbIE
MaTepuaibl); STUYECKUE AaCHeKThl COBPEMEHHBIX
uccaeI0BaHu ! B Ouonoruu, MEIULHNHE,

OUOTEXHOJIOTUHA

10

YMeHue co3aaBaTh COOCTBEHHBIE ITHCHMEHHBIC W
YCTHBIE  COOOIIeHHs, 0000mmas  OMOJOTHYECKYIO
UH(OPMAIUIO U3 HECKOJBKUX UCTOYHHKOB, TPAMOTHO

HCITOIL30BaTh MOHSATHHHBIN armapar Oouooruu




11 KJIACC

Koanposepsiemorope3syibTara

IIpoBepsieMble IpeAMeTHbIE Pe3yJbTAaThl 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJIbHON NMPOrpaMMbl CpeHEro
0o01ero oopazoBaHust

CdopMHUpOBaHHOCTh 3HAHUW O MecTe U poJn
OMOJIOTMHU B CHCTEME HAy4YHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUpPOBAHUH COBPEMEHHOH €CTECTBEHHO-
Hay4HOW KapTUHBI MHpa U HAyYHOI'O MUPOBO33PEHUS;
0 BKI3J€ POCCUMCKUX U 3apyOSKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMONIOTHH; (YHKIHOHAIBHON
ITPaMOTHOCTH 4YEJIOBEKa JUIsl PELICHUS JKU3HEHHBIX

3aJa4

YMeHHE pacKphIBaTh COJICpPKaHUE OWOIIOTHYCCKHX
TEPMUHOB W TOHSATHI: BHJ, MOMYJSIUsS, TeHODOH],
9BOJIIONUS, JBMXKYLE CHUJBI ((DaKTOpBI) SBOIIOLHH,
MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHUI000pa30BaHME,
JKOJIOTHYECKHEe (DAKTOPBI, DKOCHUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTHI, PEAYLIEHTHI, nenu MUTaHUs,

9KOJIOTUYecKas: MUpaMuaa, buoreoneHos, onocgepa

Ymenue u3JaraTh Ouosornyeckue TEOpUU
(aBommrornonHast Teopusi Y. JlapBuHa, CHHTETHYECKAS
TEOpUs SBOJIONUM), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactBa K.M. bapa, uepenoBanus
[NIABHBIX HampaBjieHU W nyred sBomonuu  A.H.
CesepuoBa, yueHus o 6uoctepe B.W. Bepnaackoro),
ONpenensaTh TPAHUIBI UX NPUMEHHUMOCTH K >KMBBIM

CHUCTCMaM

YMeHue BIaJeTh METOJaMH HAyJYHOTO ITO3HAHHS B
Oouosiornu (HAOJIIOJICHNE U OMMMCAHUE KUBBIX CHCTEM,

MPOLIECCOB W SBJICHUI; OpraHW3alMsi U MPOBEIACHUE

OHOJIOTMYECKOTO OKCIICPUMCHTA, BBIABHKCHUEC
THUIIOTE3bI, BBIABJIICHUEC 3aBUCHUMOCTHU MCXKIY
HCCIICAYCMbIMHA BCIIMYMHAMU, 00BsICHEHHE

IMMOJIYICHHBIX PE3YJIIbTATOB, NCIIOJIB30BAHHBIX HAYYHBIX
HOH}ITI/Iﬁ, TCOpI/Iﬁ H 3aKOHOB; YMCHHUC NCJIATh BbIBOIbI

Ha OCHOBAHUWHU MMOJTYYCHHBIX pCSyJ'HpTaTOB)




YMeHuEe  BBIICHATH  CYIICCTBEHHBIC  IPU3HAKH
CTPOCHHS OHMOJIOTHYECKUX 00BEKTOB: BUJIOB,
MO YIS, MPOJIYIICHTOB, KOHCYMEHTOB,
PEIYIIEHTOB, OHOreoIEH030B u 9KOCHCTEM;
0COOEHHOCTH MPOLIECCOB HAaCJIEICTBEHHOMN
U3MEHYHUBOCTH, €CTECTBEHHOTO orbopa,
BH1000pa30BaHMs, TPUCIIOCOOJCHHOCTH OPraHU3MOB,
JNCHCTBUS SKOJOTMYECKUX (HAKTOPOB HA OPraHU3MBI,
MEepPeHoca BEIIECTB U MOTOKA YHEPTHH B IKOCHCTEMAX,
AHTPOIMOTEHHBIX HM3MEHEHUW B HKOCHCTEMax CBOEH
MECTHOCTH, KpyroBOpoTa BEILECTB 51

OMOTeOXMMUYECKUX ITUKIOB B Orocdepe

YMeHue TIpUMEHSTh TOJyYeHHBbIE 3HAHUS  JUIS
00BsCHEHHSI OMOJIOTMYECKUX TPOIECCOB W SIBIICHHH,
IS NPUHATHS ~ TPAKTHYECKUX  PEIICHHH B
MOBCEOHEBHON JKU3HM B ILEIIX oOecledyeHus
0€30MacHOCTH  CBOETO  3/[I0POBbS U 37I0POBBS
OKPY)KAIOIIMX JIFOJIEH, COOMIOACHHUSI HOPM TPaMOTHOTO
IOBEACHUS B OKPYXKAWOIIEH NOPUPOAHOM  Cpele;
IMOHUMAaHUE HEOOXOIUMOCTH HCIIOJIE30BaHUS
NOCTUKEHU N COBPEMEHHOMU onoornuu s

PpalMOHAJIBHOTO MPUPOJAO0IIOJIB30BAHUA

YMeHue pemmaTh dJeMEHTapHble OHOJIOTHYEcKHe
3aJaud, COCTaBJIATH CXEMbl I€pEHOCa BEIECTB U

SHEPTUU B SKOCUCTeMax (I[eNU MUTaHUs)

YMeHue BBHINOIHATH JJAOOPATOPHBIE U NPAKTUUECKUE
paboThI, cOOMIOAATh MpaBHIIa IPH PadOTe C yueOHBIM

¥ J1ab0paTOPHBIM 000PYIOBaHUEM

YMeHNe KpUTHYECKU OIICHUBATh M HHTEPIPETHPOBAThH
uHdopMaIuio OMOJIOTMYECKOTO coJiep KaHu4,
BKJTIOYAIOLIYIO TICEB/IOHAYYHBIE 3HAHUS U3 Pa3TUUHBIX
UCTOYHHKOB (CMUY, HAy4YHO-TOMYJSIPHbIE
MaTepHanbl); paccMaTpuBaTh ro0anbHbIe
IKOJIOTHUYECKHE poOIEMbI COBPEMEHHOCTH,
dopMHpOBaTH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IMO3UIIUIO
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YmMmenue CO31aBaThb COOCTBEHHBIE ITHMCHbMEHHBIE H

yCTHBIE  cooOmmeHus, 0000mas  OUOJOTHYECKYIO




UHQOPMAILINIO0 U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO

M CIIOJIb30BATh MTOHSITUIHBIN armapaT OMoJIOTHH




IMPOBEPAEMBIE QJIEMEHTBI COJAEPKAHUSA

10 KJIACC

Kon

ITpoBepsieMblIiidIe MeHTCO/IE PAKAHUS

buosnoruskaknayka

1.1

buonoruss — nayka o xuBoW mpupozge. Ponp Ouonoruu B QopMHUPOBAHUU

COBPEMEHHOMN HaydHOI KapTUHBI MUpa. CHCTeMaOHOIOTHYECKUXHAYK

1.2

MeTtoapl TIO3HAHUS KUBOM MpUpOAbI (HaOMOJIeHUE, DKCIEPUMEHT, OIHCAHWE,
U3MEpeHue, KiIacCu(UKalMs, MOJCTUPOBAHUE, CTATUCTUYECKas 00paboTka

JTAHHBIX)

JKuBpIe cuCTEMBI H HX OopraHu3anus

2.1

XKusble cuctembl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHust 6monoruu. CpoiicTBa

OrocucTeM U UX pazHooOpazue

2.2

YpoBHU oOpraHu3anuy OWOCHCTEM: MOJIEKYISPHO-TEHETUUECKUN, KICTOYHBIH,

OpTraHU3MEHHBIN, TOMYIISAIIMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOC(EpHBIit

XUMUYECKUI COCTAaB M CTPOEHUE KIETKU

3.1

XUMHYECKAM COCTaB KIETKM. XUMHYECKUE DJEMEHTBI: MAKpPOJJIEMEHTHI,
MHKpPOJIEMEHTBI. Boxa u  MHHepaibHble BemecTBa. @OyHKIMM BOJBI H

MHUHCPAJIBHBIX BEIICCTB B KIICTKE. HOHHCp)KaHI/IGOCMOTI/I‘ICCKOFO63.H3HC&

3.2

benku. CocraB M cTpoeHHe OENKOB. AMMHOKUCIOTHI — MOHOMEpPHI OEJKOB.
HesameHumble M 3aMEHMMBIE AMHHOKUCIOTHI. AMHHOKHUCIOTHBI COCTaB.
YPpOBHU CTPYKTYpBl OEIKOBOW MOJIEKY/bI (I€pBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEPTHYHAsl CTPYKTypa). XHMHUYECKHE CBOIcTBa OenkoB. buonmormueckue
(GyHKIIMU OENIKOB.

®epMmeHTHl — OHMoJornyeckue KatamusaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
LEHTP, cyocTpatHas crenu@UYHOCTb. KodepmeHTs!. Butamunsl.

OTanunspepMeH TOBOTHEOPraH NYECKMXKATATH3aTOPOB

3.3

VYrieBoabl: MOHOCaxapu/ipl (IVTIOKO3a, pub03a U AE30KCHpH003a), AHMcaxapuIbl
(caxapo3a, nakTo3a) M IoOJMcaxapuabl (KpaxMal, TIJIMKOT€H, LIEJUII0JI03a).
Bbuonornueckue GyHKIIUU YIIIEBOJIOB.

Jlunuapl:  TpUIIMUEpUIbl,  crepouabl,  ¢dochomununel.  I'mapodunsHo-
ruapogoOHble  cBoiicTBa. buonormyeckue Qynkuun unuaoB. CpaBHEHHE

YIJIEBOJ0B, OCIIKOB U JIMTIN 0B KaK HCTOYHUKOB 5HCPIUHn
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Hyxknennossie xkucnotel: JJHK u PHK. Hykneornasl — MOHOMEpPBI HYKIEMHOBBIX




kucnoT. Ctpoenne u ¢ynkunu JIHK. Crpoenme u dynxkauu PHK. ATO:

cTpoeHue U QyHKIUH

3.5

uronorus — Hayka o kieTke. Kierounas reopus. MeToIbIN3ydEeHUSAKIETOK

3.6

Knerka kak menmoctHast skuBas cucreMa. OOume Npu3HAKU KIETOK: 3aMKHYTast
HapykHas MemOpana, monekyiasl JIHK kak renermyeckuil ammapar, cucreMma

CUHTE3a OelKa

3.7

Tunsl KI€TOK: 3yKapuoTHuecKass U NpokapuoTrdeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuueckod  wietku. Kierounas creHka Oakrepuil. CtpoeHue
JYKapUOTHYECKONW KIeTKA. OCHOBHBIC OTIMYHUSA PACTUTEIBHOW, >KMBOTHOU M

TPUOHOM KIIETKI

3.8

IloBepXHOCTHBIE CTPYKTYPBl KIETOK — KIETOYHAs CTEHKAa, ITIMKOKAJIUKC, UX
¢ynkuuu. [Inazmatrnyeckas memOpana, e€ cBoiicTBa u gpyHkumu. L{uTonnasma u eé
opraHouipl. OJHOMEMOpaHHbBIE OPraHOM/bI KJIETKH: HHJIOIIAa3MaTH4ECKasi CETh
(BIIC), anmapar T'onbmxu, nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOMAbI KIETKH:
MUTOXOHAPUH, IIAcTUIbL. IIponcxoxkaeHne MHUTOXOHIPUN W IUIACTHA. Bujel
mnactua. HememOpaHHblE OpraHOMAbI KIETKH: puOOCOMBI, KIETOUYHBIM LIEHTP,

PECHUYKHU, KTYTUKHU. CDYHKIH/II/IOpFaHOI/II[OBKJ'ICTKI/I. Bxmrouenus

3.9

SAnapo — perynstopHblii 1eHTp kieTku. CTpoeHue sapa: sipepHas 000J0YKa,

KapuoIluiasmMa, XpoOMaTuH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHCIIOPTBEIIECTB B KIETKE

KusHeneareabHOCTHEKIETKA

4.1

OOMeH BemecTB, WKW MeTabO0MM3M. AcCCHUMMIIANUS (TJIACTUUYECKU OOMEH) W
JTMCCUMUJIAINS (PHEPTeTHYECKHiT OOMEH) — JBE€ CTOPOHBI E€IUHOTO Ipollecca
Metabonmu3ma. Tumbl 0OMEHa BEHIECTB: aBTOTPOQHBIM U reTepoTpodHbIi. Pob

(I)epMCHTOB B OOMcHE BCHICCTB U MPCBPAIICHNUHN SHCPIUU B KIICTKC

4.2

®otocunTe3. CBeToBast U TeMHOBas (a3l oTocwHTe3a. Peakiun GoTocuHTE3A.
OddexTuBHOCTS (POTOCHHTE3a. 3HaueHHE (POTOCHHTE3a Ul >KU3HU Ha 3emile.
BausHue ycnmoBuit cpenbl Ha (QOTOCHMHTE3 M CIIOCOOBI MOBBIIIEHHS €ro
MPOIYKTUBHOCTH Y KyIbTYPHBIX PacTEHUM.

XeMoCHHTe3. XEeMOCHHTE3UPYIOIHe OakTepuu. 3HAUYEHHE XEMOCHHTE3a IS

JKA3HH Ha 3emiie

4.3

DHepreTuyeckuii oOMeH B KiIeTke. PaciuerieHne BeIIeCTB, BBIJACICHUE W
AKKyMYJIMPOBAaHWE DJHEPTUM B KIETKE. OTalbl SHEPreTHYECKOTO OOMeHa.
I'mukonm3. bpoxkenune u ero Buabl. KucioponHoe OKWCICHHE, WIH KIETOYHOE

nbixaHue. DPhHeKTUBHOCTEIHEPreTUUYeCKOroooMeHa

4.4

Peaknun matpuunoro cuaTesa. ['eHetnueckas nadopmanus u JJHK. Peanuzamus

TeHeTUYeCKoH HHGpOpMAlMU B KIETKe. | eHeTHYeCKuid KOJA U €ro CBOMCTBA.




Tpaunckpunuus — marpuunbii cuaTe3 PHK. Tpancnsmus — OmocuHTe3 Oenka.

KomupoBanueamuaoxuciot. Poaspudocom B OnocuHTe3eOemka

4.5

Hexnerounbsie Qopmbl ku3Hu — BUpychl. Mctopust oTkpeitust Bupycos (/..
WBanoBckuii). OCOOCHHOCTH CTPOSHUS M IKU3HEACATEIBHOCTH BHPYCOB.
bakrepnodaru. bonesnu pacteHuil, >KMBOTHBIX W YEJOBEKa, BbI3bIBACMBbIC
Bupycamu. Bupyc mmmynoxepunura uenoseka (BUY) — BozOymutens CITN/a.

[Mpodunakrrka pacmpocTpaHeHHS BUPYCHBIX 3a00IeBaHUN

PasmHoxenue u WHAWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounbsi mukin, WM JKU3HEHHBIM MUKT KieTkd. MHtepdasza um MuUTO3.
[Iponeccrl, mpotekatonme B uHTepdaze. Permkanus — peakuuss MaTpUUYHOTO
cunteza JIHK. Crtpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIMIuIonIHpIE W TalJIONAHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XpOMaTHIbI.
[uronornyeckne OCHOBBI pPA3MHOXKEHUS W HWHAWBUAYAJIbHOTO pPa3BUTHUA
OpPTaHU3MOB.

Henenue wietku — wmuto3. Craauum muto3za. Ilpouecchl, nmpoucxoasume Ha

PAa3HBIX CTAAUAX MUTO3A. buonornyeckuiicMbICIMUTO3a

5.2

@®opMbl pa3MHOKEHHSI OpPraHM3MOB: Oecriosioe U mojoBoe. Bunpl Gecrosnoro
pa3sMHOXCHHS: JEJICHHE HaJABOE, ITOYKOBAaHWUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETEeTaTUBHOE pa3MHOKEHHE.

I/ICKYCCTB CHHOCKIIOHUPOBAHUCOPTAHU3MOB, CTO3HAYCHUCIIACCIICKIIN N
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IonoBoe pa3MHOXKEHHE, €T0 OTIMYHUSA OT OECIOI0ro.
Meito3. Cragum wMmeito3a. IlIporeccel, mpoucxolsilnme Ha CTaAUsIX MeHo3a.
[loBenenue xpomocom B Meiio3e. Kpoccunroep. buonorunueckuiicMpicn u

3HaYeHHUEMEN 03a
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TI'amerorenes — mponecc 06p330BaHI/IH ITOJIOBBIX KIJICTOK Y JKHBOTHBIX. ITomoBeIe
KEJIE3bl. CCMCHHUKU W SAMYHHUKH. O6p330BaHI/IC " Pa3BUTUEC ITOJOBBIX KIETOK —
raMcT (CH@pMaTOSOI/II[, ﬂﬁuemeTKa) — CIICPMATOICHE3 u OOICHC3.
OCO6CHHOCTHCTpO€HI/I$IﬂI>’II_ICK.TICTOK n CIICpMaTO30Ud0B. OHJ'IOI[OTBOpeHI/Ie.

ITaprenorenes

5.5

WnauBunyanbHoe — pazButhe  (OHTOreHe3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). Dtambl SMOPHOHATBLHOTO Pa3BUTHSA Y MO3BOHOYHBIX KUBOTHBIX:
npobneHue, ractpynsauus, opraHoreHes. [locramOpuoHnanbHOe pa3BuTue. TUIBI
MOCTAMOPHOHANIBHOTO Pa3BUTHUS: MpsAMOE, HENpsMoe (JMYuMHOuHOe). BrusHue
cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIOCOOHBIE BHI3bIBATh BPOXKIEHHBIE
YpPOACTBA.

Poct u pazButue pacreHuii. OHTOreHe3 BETKOBOTO PACTEHHUsI: CTPOEHUE CEMEHHU,,

CTaluu Pa3BUTUA




HaCJ'Ie,Z[CTBeHHOCTB U UBMCHUYHUBOCTHOPIraHN3MOB

6.1

IIpenmer u 3amaum reHeTuku. Victopust pasBUTHSA FeHETUKU. BKiuag poCCHUCKUX
U 3apyOeXHBIX Y4YEHBIX B  pa3BUTHE TE€HETUKU. MeToapl TeHETHKU
(THOPHUAOTOTHYECKHH, HUTOTCHETUYECKUIA, MOJICKYJISIPHO -TEHETUYECKU A ).
OcHOBHbBIE TeHETUYECKHE MOHATHUS. | eHeTHuueckas CUMBOJIMKA, UCIIOIb3yeMas B

CXEMax CKpeIMBaHUM

6.2

3aKOHOMEpPHOCTH HACTEeIOBaHMUS TPU3HAKOB, YCTaHOBIEHHbIE [. MeHenem.
MonoruOpuaHoe CKpemmBaHue. 3aKOH eIWHO00pasus TUOPUIIOB TIEPBOTO
nokonieHus. [IpaBuUiIO MOMHUHUPOBAHUS. 3aKOH pACHICTUICHUS TMPHU3HAKOB.
l'unoresa unctoTel ramer. [loTHOE ¥ HEMOIHOE JOMUHHUPOBAHHUE.

JuruOpuHoe cKpenmBaHue. 3aKOH HE3aBUCHMOTO HACIIEIOBAHUS MPU3HAKOB.
[{uTorenerndeckue OCHOBBI JTUTHOPHIHOTO CKPECIMBAHUS. AHAITH3UPYIOIICS
ckpenmBaHue.  Mcronp3oBaHWE — aHAIM3UPYIOUETO  CKPEIMBAHHS — JUIS

OTIpeieNIeHUs TEHOTHUIIa 0COOU

6.3

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cremnjieHHOMY
HacleloBaHWIO TeHoB. HapymeHuwe cuemyieHuss Te€HOB B pe3yibTare
KPOCCUHTOBEpa. XpOMOCOMHas TEOpHsl HacJeICTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enernka mosa. XpOMOCOMHOE ONpPENEIEHHUE IMONa. AYTOCOMBI U IIOJIOBBIE
XPOMOCOMBI. I'omorameTrHbIe u reTeporaMeTHhIE OpraHU3MBl.

HaCHCI[OBaHI/IerI/ISHaKOB, CICIIJICHHBIX C ITOJIOM

6.4

N3menunBoCTh. Buapl M3MEHUMBOCTH: HEHACNIEACTBEHHAs W HACJIEICTBEHHAs.
Ponp cpeapl B HEHACHEACTBEHHOW  WM3MEHUYMBOCTH.  XapaKTEPHCTHUKA
MO (PUKALIMOHHOW W3MEHYMBOCTH. BapuannoHHBIM psaq W BapHallMOHHAas
kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U KAYECTBEHHBIE TPU3HAKU

" UX HOpMA pCaKIuu. CBOﬁCTBaMO,Z[I/Iq)HKaHHOHHOﬁHSMCHqHBOCTH

6.5

HacnenctBenHasi, WM TeHOTUIIMYECKas, M3MEHUYMBOCTb. KoMOMHaTUBHAs
W3MEHUMBOCTh. MeHo3 U 1O0JIOBOM Impolecc — OCHOBA KOMOMHATHBHOM
W3MEHYUBOCTH. MyTallMoOHHass W3MEHUYMBOCTh. Kitaccu@ukanusi MyTaIiuii:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUUYNHBI MyTaluil. MyTrareHHbIe
(hakTOpBI. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEACTBEHHOW m3MeHunBoCcTH H.U.

Basuiosa

6.6

T'eneruka d4eoBeka. KapI/IOTI/IH YCJIOBCKA. OCHOBHBIe METOAblI TCHETUKU
4eII0BECKA: TeHEaJIOTUYCCKUH, OJNIM3HELOBLIN, LU TOTCHETUYUCCKU,
OMOXMMHYECKHH, MOJIEKYIsIpHO-TeHeTHueckuii. COBpEMEHHOE ONpeieeHHe
TCHOTHIIA: TOJTHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCJIIC C
nomompro T1[[P-ananu3a. HacnmencTtBeHHble 3a00jeBaHMS YEIIOBEKA: TCHHBIC

00s1e3HHM, OOJIE3HH C HACIEACTBEHHOM MpPEeapaclooKEeHHOCThIO, XpPOMOCOMHBIE




oonesnn. ComaTHYeCKHME W TeHEpPATHBHBIC MyTaluu. [IpUHITUIIBI 3A0pOBOTO
obpaza J>KW3HU, [UATHOCTUKU, NPODHIAKTUKA ¥ JICYEHUS TEHETHYECKUX
Oomne3Hell. MennKo-reHeTHYECKOe KOHCYJAbTHPOBAHHUE. 3HAUCHHE MEIUITMHCKON

TCHCTHUKU B IIPCAOTBPAICHUHU U JICUCHHUH I'CHCTHYCCKUX 3a00JIEBaHNI UeIoBeKa

Cenexunsiopranu3mMoB. OCHOBBIOMOTEXHOJIOTUH

7.1

Cenexkumsi Kak Hayka M TpOLECC. 3apOXKIECHUE CEJIEKUMU U JIOMECTHKAIMS.
Yuenune H.M. BaBuioBa o0 IeHTpax NPOUCXOXKICHUS U MHOT0o0Opasus
KyJAbTYPHBIX pacTeHuu. LIeHTphImpOnCXOXKACHUAOMAHUXKUBOTHBIX. CoOpT,

opoja, raMm

7.2

CoBpeMeHHbIE METOJbl CeleKIUH. MaccoBbIi U MHIMBHUAYalIbHBIH OTOOpHI B
CEJICKIIMM pacTeHWl M KUBOTHBIX. OIleHKa 3KcTepbepa. Bianm3KopoJICTBEHHOE
ckpenmBanue — WHOpuauHT. Yucras nuHusa. CKpenmBaHUE YHCTBIX JIMHUM.
I'erepo3uc, nnn rubpuHas cuna. HepoacTBeHHOE CKpelMBaHUe — ayTOpUIUHT.
OtpanénHas rubpuans3auuss M e€ ycnexu. VICKycCTBeHHBIH MyTareHes U
NOJIydCHUE TOJUIIIOUI0B. JIOCTM)KEHMS CENEeKUMHM PpacTeHUM, *XUBOTHBIX H

MHUKPOOPIraHU3MOB

7.3

buorexHonmoruss kak oOTpaciab NPOU3BOACTBA. [€HHas WHXKEHEPHUA. DTambl
co3nanust pexomOunanTHo JIHK u Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Knerounsle KynbTypsl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.
KnoHupoBanne BBICOKOIIPOAYKTHBHBIX CEIBCKOXO3AMCTBEHHBIX OPraHW3MOB.
DKOJIOTUYECKUE 51 ATUYECKUETIPOOIIEMBI. I'MO -

TeHETUYECKUMOIU (PUIIPOBAHHBIEOPTAHU3MBI

11 KIIACC

Kon

HpOBepﬂeMblﬁi).]'leMeHTconep)KaHHﬂ

DBOIIOIIMOHHAION OJIOTUSI

1.1

DBOJIIOLMOHHAS TEOPHS U €€ MECTO B OMOJIOTUH.

CBuzerenscTBa  »BoMIonMH.  [lajgeoHTONOrMYECKHe:  MMOCIEIOBATEIBHOCTD
NOSBJICHUS BHJOB B NAJCOHTOJIOTHYECKOW JICTOMHMCH, MEPEeXOAHbIe (POpMBI.
Buoreorpaduueckue: cxoICTBO U paznnuue ¢ayH U (uop MaTEpUKOB U OCTPOBOB.
OMOpHoJIoTHYeCKUEe: CXOACTBA W pa3iuyusi OSMOPHUOHOB pa3HBIX BUJOB
03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: T'OMOJIOTMYHbIE, AHAIOTHYHBIE,
PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISAPHO-OMOXUMUYECKUE: CXOACTBO

MCXaHU3MOB HACJICACTBCHHOCTH M OCHOBHBbIX MeTa00IUUYECKUX HyTeﬁ Y BCEX




OpraHnu3smMoB

1.2

OpomonnonHas Teopus Y. lapsuna. [Ipennocsiku BO3HUKHOBEHUS JapBUHU3MA.
JIBMKylpe CUiIbl SBOJIIOIUU BUJOB 110 J[apBUHY (M30BITOUHOE PA3MHOKEHUE MTPU
OTPAaHMYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHYMBOCTh, Ooprba 3a

CYILIECTBOBAHHE, €CTECTBEHHBIN O0TOOD)

1.3

Cunternueckass Teopus ospomounu (CTD) u OCHOBHBIE €€ TMONOKECHUS.

MI/IKpOSBOJHOI_II/IH. HOHYHHHHH Kak CAMHUIIa BHUJa 1 3BOJIIOIINU

1.4

JBuxyume cuibl ((akTopbl) SBOJIOLNUU BHUIOB B mIpupoje. MyralumoHHBIN
nporecc U KOMOWHATUBHAs M3MEHUMBOCTH. [lOMynsiMOHHBIE BOJHBI M Jpeiid
reHoB. M3omsuust u murpanus. EcrecTBeHHBIH 0TOOp — HaAMpaBISIIOIMM (akTop
sBomoIMH. DOPMBI eCTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh  OpPraHM3MOB  Kak  pe3ynpTaT dBodtouuu. Ilpumepst
NPUCIIOCOONIEHUH y Opranu3MoB. ApoMopdo3bl U UAMOATANTAIlUH.

Bua u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHbIE (GOPMBI BUI000pa30BAHUSL:

reorpaguyueckoe, KOJIOTNIECKOe

1.5

MaKpOBBOJ'IIOHI/IH. CDOpMBI 3BOJIFOIUM: @HHCTH‘IGCK&H, JAUBCPIrCHTHAs,

KOHBCPICHTHA, TapaJUICIIbHAA. HCO6paTI/IMOCTL3BOJHOLII/II/I

Bo3HuUKHOBEHUE M pa3BUTHE KU3HU HA 3eMIie

2.1

JloHay4yHbple TpEeACTABICHUS O 3apOXACHUM KU3HU. HaydHble TUIOTE3HI
BO3HUKHOBEHHUS XH3HUM Ha 3emie: aOuMOreHe3 W MaHclepMHs. XUMHUYEcKas
SBOJIOLHUS. OKCIEPUMEHTAJIbHOE IOATBEPKICHUE XUMHUYECKOW DBOJIOIUU.
Hauanbubie stanbl Ouonormyeckoil sBomtonuu. 'mmoreza PHK-mupa. IlepBoie

KIICTKHM U UX 3BOJJOL M. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPIraHU3MOB

2.2

Pa3utne xu3Hu Ha 3emiie 1o spam M nepuonaM. Karapxeit. Apxeiickas u
npoTepo3oiickass dpbl. [laneosoiickas 3spa U €€ mMEpUOIbl: KEMOPUMCKU,
OPIOBUKCKMH, CUIIYyPUMCKAM, JIEBOHCKMH, KAMEHHOYIOJbHBIM, IEPMCKHH.
Me3so30iicKas 3pa U €€ Nepuobl: TPUACOBBIMN, FOPCKUIA, MEJIOBOM.

Kaiinozolickass »3pa © €€  mepuoAbl: MaJICOreHOBBINA, HEOT€HOBBIN,
AQHTPONOICHOBBIA. XapakTepUCTUKa KINMAaTa M TIEOJOTUYECKUX IPOIECCOB.
OCHOBHBIE 2Tallbl 3BOJIONNHU PACTUTENLHOTO U KUBOTHOTO MUpPa. ApoMopdo3bl y
pacTeHuil M KUBOTHBIX. [losiBjieHWE, paciBET M BBIMHPAHUE TPYIT KHUBBIX

OpraHnu3smMoB

2.3

Cucrema OpraHM4YecKOoro Mupa Kak oOTpaxeHue d3Boyonuu. OCHOBHbIE

CUCTEMATUYCCKUEC I'PYIIIIBI OPIraHU3MOB
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OBomtonus 4einoBeka. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mnpeacraBieHHH O




MPOUCXOXKJICHUU 4eloBeka. Meroapl u3ydeHus: aHTpororeHeza. CxonctBa u
pa3nuyus 4eJloBeKa U )KUBOTHBIX. CHCTEMaTHYEeCKOE MOJIOKEHHE YETIOBEKA.

JBumxyime cribl (pakropbl) aHTpororeHe3a. HacnencTBeHHas U3MEHUYUBOCTh U
eCTeCTBeHHBIN 0TOOp. OOImeCTBEHHBIMOOPa3KMU3HH, U3TOTOBICHUCOPYIUNUTPYIA,

MBINIUICHUEC, pCYb

2.5

OCHOBHBIC CTaOUM W BETBU HBOJIOLHMHU YEIOBEKA: aBCTPATOMUTEKH, YUenoBeK
ymenslii, YenoBek mnpsmoxomsumii, YenoBek HeaHJepTanbckuil, YenoBek
pasymHbIi. HaxoIku HCKOMaeMbIX OCTAHKOB, BpEMs CYIIECTBOBaHHUS, OO0JIACTh

pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIHS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME PACHl: €BPONEONAHAsA (€Bpasuiickas),
HErpo-aBCTpaIon IHas (skBaTopuanpHas), MOHTOJIONIHASI (a3uarcko-
aMepuKaHcKasi). UepThl MPHCIIOCOOIEHHOCTH NPEACTaBUTENEH YETOBEYECKUX Pac

K YCJIOBUAM CYHICCTBOBAHU L. EnunHCcTBO YeI0BEUECKUX pac. KpI/ITI/IKapaCI/BMa

Opranusmbl ¥ OKpyXxaromascpena

3.1

DKOJIOTHS Kak Hayka. 3aI[a‘~II/I U pa3gciibl 5KOJIOTUH. MeToapl KOIOTHYECKUAX
HCCHGHOB&HHﬁ. DKOJIOTUYECKOE MHPOBO33PCHUC. CpeI[bIO6I/ITaHI/IHOpFaHI/IBMOBZ

BOJHAad, HA3CMHO-BO3AyIlIHAd, IOYBCHHAA, BHYTPHUOPTraHU3MCHHAA

3.2

Oxonornueckue  dakropbl.  Knaccudukamust — 2KoJOTHYeCKHX  (PaKTOPOB:
abuoTuueckue, OMOTHYECKHE u AHTPOIIOTEHHEIE.

JlelicTBHEIKOIOTHYECKUX(DAKTOPOBHAOPTAH U 3MBI
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Abuotnueckue (HaKTOpHI: CBET, TEeMIeparypa, BIaKHOCTb. DOTONEpHOIU3M.
[Ipucnocobnenuss OpraHu3MoOB K  JICHCTBHUIO  aOMOTHYECKUX  (PAKTOPOB.

buonornyecku CPUTMBbI

34

buotnueckue (akropel. Bumgsl OMOTHYECKHMX B3aWMOJCHCTBUIN: KOHKYPEHIIHS,
XUIHUYECTBO, MApa3UTU3M, MYTyallu3M, KOMMEHcalu3M (HaxJieOHHUYECTBO,
KBapTHPAHTCTBO), aMEHCaJIU3M, HEUTpaIU3M.
3HaueHUEOM OTHIECKUXB3aANMO/ICH CTB UM ITISICYIIIECTBOBAH USIOPTAHU3MOB B

HIPUPOJHBIXCOOOIIECTBAX

3.5

DKOJIOTUYECKUE  XapaKTepUCTUKU  momyimsiiuud.  OCHOBHBIE  TOKa3aTeian
HNOMYNSIIMHU: YUCICHHOCTb, IJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,

MUT'palusl. I[I/IHaMI/IKa‘II/ICJ'IeHHOCTI/IHOHYJ'IHHI/II/I n eéperynﬂuml

Co0011IeCTBa M DKOJIOTHYECKUECUCTEMBI

4.1

CooOmectBo opraHu3smMoB — OuoneHo3. CTpykTypel OuoleHO3a: BHUJOBasd,
MpOCTpaHCTBEHHAas, Tpoduyeckass (mumeBas). Bunel-nomuHantel. CBsBH B

OnoLEeHOo3€e




4.2

Oxonornyeckue  cucreMbl  (3kocucremsl). llonstue 00 skocucreme u
ouoreoneHose. DyHKIMOHATbHBIE KOMIIOHEHTBHl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIECTB W MOTOK YHEPTHH B dKOCHCTEME.
Tpoduueckue (muILEeBbIE) YPOBHU »HKocHcTeMbl. [luiieBble Lenu H CETH.
OcCHOBHBIE TOKa3aTeNIM 3KOCHCTEMBbI: OHoMacca, MPOIYKLIHs. OKOJOTHUYECKUE
NUpaMUbl: TMPOAYKIHMHM, YHCIEHHOCTH, Ouomaccel. CBOMCTBa 3KOCHUCTEM:

YCTOMYMBOCTB, caMoperyisinus, passutue. Cykueccus

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHUCTEMa XBOMHOIO WIIU
IMPOKOJMCTBEHHOIO JIieca.

AHTpOIIOT€HHbIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOosKOCHCTEMBI.
Buonorudeckoe 1 X0311CTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpazue kak Qakrop ycTolWuMBOCTH dKocucTeM. CoxpaHeHUe

OMOJIOTMYECKOTO pazHooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnamckoro o Owocdepe. I'paHHIBI, COCTaB U CTPYKTypa
ouocdepsl. JKuoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH OMOCdephl Kak
I00aTbHOM  9KOCcHUCTeMbl. J[MHAMHUYecKoe paBHOBECHE W OOpaTHas CBs3b B
ouocepe. KpyroBopoTsl BemiecTB W OMOTCOXMMHYECKUE ITUKIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTEOMOC(HEPHI. OCHOBHBIEOMOMBICYIIH

4.5

UenoBeuectBO B Oumocdepe 3emun. AHTPONOTEHHBIE M3MEHEHUs B Omocdepe.
['moGanbHbBIE 3KOTOTHYECKUE TPOOIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABJICHUS TMPUPOAHBIMHA  PECYpcaMH H  HX

ucrnoibp30BaHue. JloCTHKEHUIONOIOTUH M OXPAHATIPUPO/IBI




YYEBHO-METO/MYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

* buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6mios A.M. u ap.;
[Mon penakmueii [laceunnka B.B. AxkimonepHoe o0mectBo «3aarenscTBo
«IIpocBenieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u 1p.;
[lox penakmueii [laceunuka B.B. AxunonepHoe obiectBo «M3narenscTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI JIVIA YUUTEJIA

buonorus. Iloypounsie pazpadotku. 10-11 kimaccel. ba3oBblil ypoBeHb.
[Taceunuk B. B., [lIsetios I'. I'., EhumoBa T. M., AkiinoHepHOE 0OIIIECTBO
«M3narenscTBO

«IIpocaemeHue»

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH
HUHTEPHET
bu6moTeka IIOK
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