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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpammbl MO OUOJIOTUM TEOPETUUYECKYIO OCHOBY JIs
OomnpeNeseHuss MOAX0J0B K (OPMHUPOBAHUIO COJEpKaHUA Y4EOHOro Mpeamera
«buosorus» cocraBwm: KoHuentyainbHele TmonoxeHus PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LI€JIe, COJEp)KaHusl, pe3yJbTaTroB OOydeHUs U
TpeOOBaHMI K YPOBHIO [TOATOTOBKHU BBIITYCKHHUKOB, TIOJIOKEHHS 00 00IIUX LENsX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero oOpazoBanuss B Poccuiickoii denepauuu, a TakkKe MOJOXKEHUS O
crieruke 6M0JIOTHH, €€ 3HAUCHUH B TIO3HAHUU KUBOU MPUPO/IBI U 00eCTIeY EHUU
CYILIECTBOBAHUS YelnoBeYecKOoro odmiecTBa. COracHO Ha3BAHHBIM TMOJIOKEHUSIM,
OTIpeieTIeHbl OCHOBHBIE (DYHKITUH TPOTPAMMBI 110 OMOJIOTUH U €€ CTPYKTypa.

[Iporpamma 1o Owosiornn Aaér TPEACTaBICHHE O MENIx, 00 oOmmen
cTpareruu OOydeHHWs, BOCIHUTAHUS M Pa3BUTUA OOYYAIOUWXCSA CPEACTBaMU
yueOHoro mpenmera «buonorusi», ompenenser o0sA3aTeNbHOE MPEIMETHOE
Colep)kKaHue, €ro CTPYKTYpy, paclpeielieHre M0 pa3delaMm W TeMmaw,
PEKOMEHIyEMYIO TMOCJIE0BaTEIbHOCTh U3yUEHUsI Y4eOHOTO MaTepuaia ¢ y4ETOM
MEXKIIPEJMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTeIbHOTO
mpolecca, BO3PacTHBIX 0COOEHHOCTEH 00 yJaromumXcsl.

B nmnporpamme 1o OMOJOTMM TakKe€ YUMTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM pe3ybTaTam
oO0ydyeHuss B (QOPMUPOBAHMH OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHLHOU
NeATeIbHOCTH/YYEeOHBIX JIEUCTBUN OOYYaIOMMXCS MO OCBOCHHIO COJIEpPIKaHUS
OMOJIOrMYEeCKOT0 00Pa30BAHUS.

B nmporpamme no 6uosioruu (10—11 knaccwl, 6a30BbIi YPOBEHB) pealu30BaH
NPUHIUAI TPEEMCTBEHHOCTH B HM3y4eHUU OuoJsiornu, Onarogaps 4emy B HeE
MIPOCMATPUBAETCSl HANPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBS3aHHBIX C
(GOpMUPOBAaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHMs,  LIEHHOCTHBIX
OpHEHTALIUN TMYHOCTH, SKOJIOTUIECKOTO MBIIIICHHUS, IPEICTABICHUI O 3J0pOBOM
oOpasze KuU3HU U OEpeKHBIM OTHOILUIEHHEM K OKpYXKarolled MPUPOIHOMN cpere.
[TosTOMy Hapsily ¢ U3ydeHUEM OOIIEOMOJIOTHYECKUX TEOPUM, a TaKKe 3HAHUM O
CTPOEHUU KUBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX MPOIIECCOB B MpOrpamMMe 1Mo OMOJIOTUH YAEJICHO BHUMAaHWE MCTIOJIH30BAHUIO
MOJTy4CHHBIX 3HAHWW B IOBCEHEBHOM )KM3HU I PEIICHUS TPUKIIAIHBIX 32724, B
TOM YHCJE: MPOQPUIAKTUKMA HACJIEICTBEHHBIX 3a00JIeBaHUIN YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUs IKOJIOTUYECKU
1EIeCO00pa3HOT0 TOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON cpede, aHaim3a
BIMSIHUSL XO3SMCTBEHHOM JESTEILHOCTH YENOBEKa HA COCTOSIHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHIIEHHE BHUMaHMSI K MPUKJIATHOM HAITPABJICHHOCTHU
yueOHoTro npeamMera « bruonorus» mpoauKToOBaHO HEOOXO0AMMOCTBIO 0O ecey eHu s



YCIIOBUH IS pEIlIeHHUs OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJIbHOT'0 OUOJIOTUY €CKOT O
oOpa3zoBaHus, KOTOpas TMpeanojaracT ¢GopMHUpPOBaHUE Y  OOyJarONIUXCS
CIIOCOOHOCTH aJaNTUPOBATHCS K HM3MEHEHUSM JUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHEe cpemHero o0ImIero oOpa3oBaHUs 3aHUMAET BaXXHOE
Mecto. OHa obOecrieunBaeT (OpMHUPOBaAHHE y OOYYaIOIMIUXCS TMPEACTABICHUN O
HAYYHOW KapTUHE MHpPA, pacImupsieT U 0000ImaeT 3HaHUS O KUBOU NpHUPOJE, e
OTJIMYUTEIILHBIX TPHU3HAKAX — YPOBHEBOW OPTaHM3AIMUA WU JBOJIOIHH, CO31aET
yCIIOBUSL  JJISi: TIO3HAHWSI 3aKOHOB  KMBOW  TPHUPOJIbI, (HOpPMUPOBAHUS
(YHKIIMOHAIBHOM T'PaMOTHOCTH, HABBIKOB 370pOBOr0 M Oe3omacHOro oOpasa
’KU3HU, SKOJIOTUIECKOTO MBITIJICHUS, ICHHOCTHOTO OTHOIICHUS K )KUBOU MPHUPO €
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOT U UIMEET TAKXKE JIJISl PEIICHHS] BOCTTUTATENLHBIX U
pa3BHUBAIOIIMX 3aady  CpeaHero oOmero o0pa3oBaHUs, COLMATU3AINH
obyuatoumxcs. M3yuenre 61MoJI0orun o0ecrneuuBaeT yciaoBus 1t GOpMUPOBaAHUS
WHTCIUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX H HWH(GOPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIbTYphI, CHOCOOCTBYET MHTErpaluu OMOJOTHYECKUX 3HAHUM C
MIPEACTABICHUSIMH U3 IPYTUX yU4EOHBIX MPEAMETOB, B YaCTHOCTH, QU3UKH, XUMUHU
u reorpaduu. HazBaHHbIE MOJIOKEHUS O MPEJHA3HAYEHUH Y4EOHOTO IMperMera
«buonorus» CcOCTaBUIM OCHOBY JJISi OMpEAENeHUS MOAXOJOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €r0 COJEp>KaHUs, MPEACTaBIEHHOT0 B TMPOrpaMMe IO
OMOJIOTHH.

OT60p conepxkanus yueOHOTO Tpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIUH KyJIbTypOCOOOpPa3HOTO MOJIX0/a, B COOTBETCTBUHU C
KOTOPBIM OOydYaronmecsi AOJDKHBI OCBOWUTH 3HAHHSI W YMEHHS, 3HAYUMBIC IS
dbopmupoBanusi OOIIEH KyIbTypbl, ONPENEISIONIE aJeKBATHOE TOBEACHUE
YeJI0BeKa B OKPYKAIOIIEH MPUPOIHON cpefie, BOCTPEOOBAaHHBIE B TTOBCETHEBHOM
KU3HU U TPAKTUIECKOUN aesTebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTBI COJIEPIKaHMsI, KOTOPBIE CITy)KAT OCHOBOU 11 POPMUPOBAHU S
MPEICTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHUpa W
[EHHOCTHBIX ~ OPHEHTAIMAX  JIMYHOCTH, CIHOCOOCTBYIONIMX  T'yMaHH3aIUH
OMOJIOTMYECKOTO 00Pa30BaAHUS.

CtpykTypupoBaHUe COJEpKaHHUS y4eOHOro Marepuana B HpOorpamMme o
OMOJIOTUM OCYIIECTBIEHO C Y4YETOM MNPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIMYUTEILHBIX 0COOEHHOCTSIX )KUBOU MIPUPOIBI, O €€ YPOBHEBOM OpraHU3alNU U
HBOJIIOLIMU. B COOTBETCTBHM C 3THM B CTPYKType yueOHOTo peameTa « buomorus»
BBIJICTICHBI CIIENYIOIIME COJIepKaTeNbHble IMHUK: «bronorus kak Hayka. MeTosl
HAy4qHOTO Mo3HaHUM», «Kierka kak Ouojoruyeckas cuctema», « OpraHusMm Kak



Oouostornueckas cucteMa», «CucteMa U MHOTOOOpa3ue OPraHUYECKOro MHPAy,
«OBOJIIOIMS )KUBOU IPUP OB, « IKOCUCTEMBI U MMPUCYIIHE UM 3aKOHOMEPHOCTI.

Lemp wm3ydenus ydeOHOTO TmpeaMera «buonorus» Ha 0a30BOM YpOBHE —
OBJaZICHHE OOYYaloIMMHUCS 3HAaHUAMH O  CTPYKTYPHO-(YHKIHMOHAIHHOM
OpraHu3aly KUBBIX CHCTEM pAa3HOTO paHra M MpUOOpETEeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HAHUS Ui TPAMOTHBIX JIEUCTBUN B OTHOIIEHHMH OOBEKTOB
KUBOU TIPHUPOJII U PEIICHUS PA3JIMYIHBIX )KU3HEHHBIX PO OJIeM.

JlocTmwkeHnue 1enu u3ydeHusi yaeonoro npeamera «buonorus» na 6a3oBom
ypOBHE 00€CTICUNBAETCSI PEIICHUEM CIEAYIOIINX 3a1a4:

OCBOEHHE OOYYarOUMMHCS CHCTEMbl 3HAHUM O OMOJOTUYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUiIax, CIyKalMX OCHOBOMU
11t (OPMUPOBAHUS TPEJICTABIEHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O
METO/1aX HayYHOT'0 MO3HAHUS, CTPOEHUHN, MHOTOOOPa3uu 1 0COOCHHO CTSAX )KUBBIX
CHUCTEM PA3HOTO YPOBHS OPraHU3aIH, BBIIAIOIIUXCS OTKPBITUSX M COBP €EMEHHBIX
HCCJICIOBAHUSAX B OMOJIOTHU;

(dopmupoBaHue y 0Oy4arOUMXCs IO3HABATEIbHBIX, MHTEIUIEKTYAJIbHbIX U
TBOPYECKHUX CIIOCOOHOCTEW B IMPOLIECCE aHAIM3a JIaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISZOB, WAEH M MOJAXOJIOB K M3YYEHUIO KHUBBIX CHCTEM
Pa3HOTr0 ypOBHS OpTaHU3aINH;

CTaHOBJICHHE Yy oOywaronmxcsi oOmel KyJabTypbl, (DYHKIMOHAILHON
IPaMOTHOCTH, PA3BUTUE YMEHUN OOBSICHATH U OLIEHUBATD SIBJICHUSI OKPY KAIOIIET O
MUpa JKMBOM NPHUPOJbI HAa OCHOBAHUM 3HAHUM M OIBITA, MOJYYEHHBIX MpPH
M3y4EeHUH OMOJIOTHH;

dopmupoBanue y o0Oy4aroUMxcsi YMEHUH WJUTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUNA B MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUH 1 arpOoOUOTEXHOJIOTUH;

BOCMHUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHMS YETOBEKOM >KHUBOM
MIPUPOIbI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIOACHHS 3TUYECKHUX
HOPM IIPH MIPOBEAEHUH OUOJIOTUYECKHUX UCCIIEI0BaHMUIA;

OCO3HAHHME IIEHHOCTH OWOJOTMYECKUX 3HAHWW [JIi TOBBIMIEHUS YPOBHS
AKOJIOTUYECKOU KYIbTYPbI, 7151 POPMHUPOBAHUS HAYUHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOM KU3HU JJIsI
OLICHKH TIOCJIEACTBUM CBOEHU JIESITEILHOCTH 110 OTHOLIEHUIO K OKPYKAIOIIEN CPELE,
COOCTBEHHOMY 3/10pOBBIO, OOOCHOBaHME U COOJIIOJIEHHE MEp NPOPHIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obGmiero odOpasoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBJSIETCSI 00513aTe€IbHBIM Y4€OHBIM MPEAMETOM, BXOASUIMM B
COCTaB IpeAMETHOU 001acTH « ECTECTBEHHO-HAYUHBIE TPEAMETH.



JI1st u3ydenusi OM0JIOruu Ha 6a30BOM YPOBHE CPEHEro 00111ero 00pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henemto), B 11 kiacce — 34
yaca (1 gac B Hezemo).



COJAEP>KAHUE ObYUYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJI0TUH ¢ OOIIECTBEHHBIMU, TEXHUY€CKUMU U
JIPYrUMU €CTECTBEHHBIMU HayKamH, (punocodueit, STUKON, 3CTETUKON U MPABOM.
Poms Ouonornn B (opMHpOBaHMHM COBPEMEHHOW HAy4YHOM KapTHHBI MHpA.
Cuctema OMOJIOTUUECKUX HAYK.

Metop1 TO3HAHUS )KUBOU IPUPO 1kl (HAOTIOEHUE, SKCTIEPUMEHT, ONMCaHKUE,
M3MEpEeHUe, KiIacCU(UKaIMsI, MOJeTUpOBaHUe, CTaTUCTUYECKas o0OpaboTka
JAHHBIX).

JdemoHcTpanuu:

[Toptpersr: Y. JlapBun, I'. Menaens, H. K. Konbios, /. Yorconu ®@. Kpuk.

Tabsmuel u cxembl: «MeTo1bl TO3HAHUS JKUBOU IPUPOIBIY.

JlaGopaTopHble M IPpaKTHYECKUE pA0OTHI:

[lpakTnueckass padora Ne 1. «Mcrnonbp3oBaHue pa3M4HBIX METOJIOB MpPHU
M3y4YE€HUU OMOJIOTUYECKUX OO BEKTOBY.

Tema 2. )KuBble cucTeMbI M HX OPraHHu3amus.

XKusbie cuctembl (OMOCHUCTEMBI) KaK IpeaMeT u3ydeHus onongoruu. Otnuuue
KUBBIX CUCTEM OT HEOPTAHUYECKOU ITPUPOIbI.

CaoiicTBa OMOCUCTEM U X pa3HOOOpa3ue. YpOBHU OpPTaHU3aluU OMOCHCTEM::
MOJICKYJISIDHBIM, KJIICTOYHBIM, TKAaHEBBIM, OPTaHU3MEHHBIM, MOMYJSIUOHHO-
BHJIOBOH, 9KOCHCTEMHBIHN (OMOTE€0IIEHO THYEC KU ), OMOChEpHBII.

JdemMoHcTpanuu:

Tabmuup! u cxembl: « OCHOBHBIE MPU3HAKH KU3HW», « YPOBHU OPTaHU3ALUU
YKUBOU MTPUPOIBD».

O6opynoBanue: Moaens Mojekyisr JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHUE KJICTKH.

XAMUYECKUNA COCTaB KIIETKA. XUMHUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJ1a 1 MUHEpalTbHbIE BEIIECTBA.

@OyHKIMM BOJABI W MUHEpaIbHBIX BewecTB B KieTke. llopnepikanue
OCMOTHYECKOro OaaHca.

benku. CocTtaB u cTpoeHue 0elKoB. AMUHOKUCIOTEI — MOHOMEPHI OEJIKOB.
He3zameHnnmbie u 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCJIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOW MOJIEKYJbl (NIEpBUYHAs, BTOPHUYHAsA, TpETHUYHAs U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHE CBOWCTBa Oe€nkoB. buonoruueckue
(yHKIMH OENKOB.



depmeHThl — Ouosormdeckue Karanmzaropbl. CtTpoeHue depmeHra:
aKTUBHBIM MEHTp, cyoOcTpaTHas crenududHocTs. KodepmenTsl. BuraMuHEL.
OT1muuus GepMEHTOB OT HEOPTAHUYECKUX KaTaTM3aTOPOB.

YrmeBonpl: MOHOcaxapuabl (TJIFOKO3a, pubo3a U JAe30KCHpH003a),
aucaxapuabl  (caxaposa, JIaKTO3a) M IoJiMcaxapuibl  (Kpaxmai, TJIMKOTEH,
Hemono3a). buonoruueckue GyHKIUU yriieBOI0B.

Jlunuasl:  Tpuraunepuasl, ¢ochomumuabl, cTepounbl. [ uapoduIbHO-
ruapodoOnpie cBoicTBA. buonormueckne Qynknum unumoB. CpaBHEHHE
YTJIEBOI0B, OCTIKOB U JIUIU0B KaK HCTOYHHUKOB SHEPTUHU.

Hyxnennossie xuciotel: JJHK wu PHK. Hykneotnnsr — MoOHOMEpHI
HyKJIeHHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenue u dpynxiun PHK.
Bunpt PHK. AT®: ctpoenune u pyHKIum.

Huronorust — Hayka o kierke. KiietouHnas reopusi — mpuMep B3auMO1eHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUU. MEeTO1bl U3y4EeHUS KIIETKH.

Knerka kak wnenoctHas >xuBas cuctema. OOmnMe MNpPU3HAKKA KIETOK:
3aMKHyTasi HapyxHasi memOpana, Mojekyibl JJHK kak renermueckuid ammapar,
crucTeMa CUHTe3a Oernka.

Tunel KIETOK: SyKapuUOTHYECKas U MpokapuoTuueckas. OcoOEHHOCTH
CTpPOEHMsI MpOKapuoTHueckor kieTku. Kierounas ctenka Oakrepuil. CTpoeHue
AYKapUOTHYECKOW KieTKH. OCHOBHBIE OTIMYMS PACTUTEIHLHOW, >KMUBOTHOW U
IrpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAS! CTEHKA, MNTUKOKAIMKC, X
dbynkiun. [Tnasmarnyeckas memOpana, e€ cBoiicTBau ¢pyHkiuu. [{uTormmasma u eé
opranousibl. OnHoMeMOpaHHble opraHousbl kietku: DIIC, anmapar I'osbaxw,
m30CcOoMBbI. [loyaBTOHOMHBIE OpPTaHOWBI KIETKA: MHUTOXOHIPHWH, IUIACTH]IBI.
[TponcxoxaeHne MUTOXOHAPWN W TacTuh. Buasl mmactun. HememOpanHbIC
OPTAHOUBI KIETKH: PUOOCOMBI, KJIETOYHBIN IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKA. OYHKIIMM OPraHOWIOB KIIETKH. BKroueHus.

SAnapo — perynsatopHbii HeHTp kieTku. CTpoeHue sijpa: sigepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHCTIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankimun, K. M. bap.

Huarpammel:  «PacnpeneneHve XMMHYECKMX JJIEMEHTOB B HEKHUBOM
npupojae», «PacnpeneneHne XUMHUUECKUX JIEMEHTOB B )KUBOU PUPOJIEN.

Tabmuuel 1 cxembl: «llepronnueckas TadbiMIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyIbl BOJIbI», «brocunTes 6enka», « CTpoeHue MOJIEKYJIbl OElIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «CTpoenne MoseKysbl



AT®», «CTpoeHHne 3yKapHUOTUYECKOU KIETKN», « CTpOEHHE KUBOTHOM KIIETKI,
«CtpoeHue pacTUTelnbHOU KIETKN», «CTpOeHHE NPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue saapa KIETKW», « YTIEBOAbI, «JIUuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOI, OO0OpYyIOBaHME JJisI MPOBEICHUS
HaOJIIO/IEHNH, W3MEpPEHUl, SKCIEPUMEHTOB, MHKpPOTpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATBbHBIX KIETOK.

JlabopaTopHblie M IPaKTHYECKHE PA0OTHI:

JlabopaTtopHast pabota Ne 1. «M3ydeHune KaTralIMTHUECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMuUIIa3bl WK KaTaaa3bl)».

JlabopatopHast pabota Ne 2. «l3ydeHue CTpoeHHS KIETOK pPacTEHUH,
KUBOTHBIX M OaKTepUi MOJ MUKPOCKOIOM Ha FOTOBBIX MHUKpOTpenapaTax U ux
OTIMCaHUE.

Tema 4. ’KuzHe1esITeIbHOCTD KJIETKH.

OOMeEH BellecTB, WM METa00aM3M. ACCUMIIISAINS (TUIACTUYECKUN 0OMEH) 1
JUCCUMMJIISILIAS (SHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO MpoIllecca
Metabonu3ma. Pojb 3aKOHOB COXpaHEHHWs] BEUIECTB M 3HEPTMM B NOHUMAaHHUU
MeTaboIM3Ma.

Tunel 0OMeHa BelecTB: aBTOTPO(PHBINA U rerepoTpodHbIil. Posb (pepmenToB
B OOMEHE BEILECTB U MTPEBPAIICHUHN SHEPTUU B KIIETKE.

®otocunre3. CeroBas u TemHOBas (a3pl  QorocuHTe3a. Peakuuu
doTtocunteza. DdhdekTuBHOCTH hoTOCHHTE3a. 3HAUCHNE (POTOCHUHTE3A IS JKU3HU
Ha 3emJye. Biusaue ycrnoBuid cpensl Ha POTOCHHTE3 U CIIOCOOBI MOBBIMICHHSI €T0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOHE OakTepuu. 3HaYeHHEe XeMOCHHTE3a IS
KU3HU HA 3eMJIe.

DHepreTuueckuii oOMeH B KjeTke. PaciieruieHue BEIIeCTB, BBIJACICHHE H
aKKyMYyJHpPOBaHHE OJHEPTrMM B KJIETKE. OTalbl HHEPreTHUYECKOro OOMeHa.
I'mukomm3. Bpoxenue u ero Buibl. KUCIOpOAHOE OKHUCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucIUTenbHOE dbocopunmupoBanue. DddhekTuBHOCTH
AHEPreTUYECKOT0 OOMEHA.

Peakiun matpuuHoro cuHTe3a. ['enermueckas wunpopmarus u JIHK.
Peanmuzamus renernueckod mHGOpMAUM B KIETKE. | €HETHYECKUN KO M €ro
cBoiicTBa. Tpanckpunuust — Mmatpuunblii cunte3 PHK. Tpancnsamnus — 6uocunres
Oenka. Otambl TpaHcisiuu. KoaupoBaHue amMUHOKHCIOT. Poss pubocom B
OuocuHTe3e Oenka.

Hexnerounsie popMsbl xxu3HU — BUpychl. ctopus oTkpbiTus BupycoB (/. U.
NBanoBckuil). OCOOEHHOCTM CTPOEHUS U JKU3HEHHOTO IMKJIa BHPYCOB.
baktepruodaru. bose3Hn pacTeHM, XUBOTHBIX W YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoneduuura yenoseka (BMIY) — Bo3Oyaurens CIIN/a.



OOparnHast ~ TpaHCKpumuusi, peBepTra3a W  uHTerpasa. lIpodwunaktika
pacmpoCTpaHeHUs! BUPYCHBIX 3a00JICBaHUI.

JdemMoHcTpanuu:

IToptpetsi: H. K. Konb1ios, JI. . IBanoBckui, K. A. Tumupsses.

Tabmumpr u cxeMbl: «Tumbl utanusy, «Metabommzm», « MUTOXOHIPHS,
«DHepreTnueckuii 0OMen», «Xioporacty, «Portocunte3», «Ctpoenne JJHK»,
«Ctpoenue u pyHKIHMOHUpOBaHUE TeHa», « CuHTE3 0eKay, « [ eHeTHaecKkuii Koy,
«Bupycsi», «bakrepuodarmn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIN/a,
O0akrepuodaray, «Permmkarus JJHK» .

OOGopynoBanue: moaenmv-anmumkanuu «Ynpoenue JJHK u tpanckpummmsy,
«buocunres 6enka», « CTpoeHue KIeTKm», MoAenb cTpykTypsl JTHK.

Tema S. PazMHOkeHUEe M HHAUBUAYAJIbHOE pAa3BUTHE OPraHU3MOB.

Knerounsiii 1uki, Wi >KU3HEHHBIW WK KieTku. MHTepdaza u MuTO3.
[Ipomeccrl, mpoTekatone B uMHTepdaze. Perukanus — peakiuuss MaTpUYHOTO
cunre3a JIHK. Ctpoenune xpomocom. XpOMOCOMHBIMH Ha0Op — KapUOTHIL
JluriouaHeli W TalvIOMAHBIM ~ XPOMOCOMHBIE  HAOOpPBI.  XpOMAaTHJIbI.
[luromornyeckne OCHOBBI PA3MHOKEHUS W HHAUBHAYAIbHOTO PAa3BUTHUSA
OPraHu3MOB.

Henenune knerkn — muto3. Craguu mMuto3a. [Ipoueccel, npoucxoasimme Ha
PAa3HBIX CTAAUAX MUTO3d. BUOTOTUYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rudesnb KIETKH — arnonTo3.

®dopMbI pa3MHOKEHHUS OPTAaHU3MOB: OecToioe 1 mojioBoe. Bunbr 6ecmonoro
PAa3MHOXKEHUA: JIECJIICHHE HAABOE, IOYKOBAaHWE OJHO- W MHOTOKIIETOYHBIX,
Cropoo0Opa3oBaHKe, BETETATUBHOE pa3MHOKeHHe. MIcKycCTBEeHHOE KIIOHUPOBaHHUE
OPraHU3MOB, €0 3HAYEHUE ISl CENEKIUU.

[TosoBOE pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meiio3a. IIponiecchl, MpoOUCXOASIIME HA CTAAUSAX MeHo3a.
IloBenenne xpomocoMm B menose. Kpoccunrosep. buosiorndeckuii CMbICT U
3HAYECHUE MEHO03a.

I'ametorenes — mpoiiecc 0Opa3oBaHHS TOJOBBIX KJIETOK Yy >KMBOTHBIX.
[TonoBeie >kene3bl: ceMEeHHUKA U SUYHUKKA. OOpa3oBaHWE U Pa3BUTHE TOJIOBBIX
KJIETOK — TraMeT (CIepMaTo30W, SHIEKIeTKa) — CIEepPMaTOTeHe3 U OBOTCHE3.
Oco0OeHHOCTH CTpPOCHUS SHUIEKIETOK U CrepMaro30ouaoB. OIiogoTBOpEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3Buthe (OHTOTEHE3). OMOPHUOHATBLHOE pa3BUTHE
(oMOpuorene3). DTtarnbl SMOPUOHATLHOTO PA3BUTHUSI Y TTO3BOHOYHBIX KUBOTHBIX:
npoOnenue, racTpyisiuus, opraHoreHe3. [loctamOpuoHanbHOE pazBuTHe. THIIbI
MOCTAIMOPUOHAILHOTO Pa3BUTHA: TpsIMOE, HempsiMoe (JIMUYMHOYHOE). BrusiHue



Cpeanl Ha pa3BUTHE OPTAHU3MOB, (PaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
YpOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHE3 LIBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHHU, CTaIUU PA3BUTHSL.

JdemMoHcTpanuu:

Tabmumper m cxembl: «DOpMBI pa3sMHOKEHHUS OPraHu3MOB», «JIBoiHOE
OIUIOJOTBOPEHUE VY I1IBETKOBBIX pacTeHUil», «BereratuBHoe pa3MHOKEHUE
pactenmity, «J/lenenne xknerkum Oaktepuity, «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenue xpomocombly», «Kierounslii tukm», «Pemmkarus [JHK», «Mutosy,
«Meno3sy, «IIpsMoe u HenpsAMOe pa3BUTHEY, «] aMEeTOreHe3 y MICKONUTAIOIINX U
yenoBekay, « OCHOBHBIE CTal OHTOTEHE3 Y.

OOGopynoBaHue:  MHKPOCKOI,  MHUKpompenaparbl  «CrepMaTro30Uabl
MJIEKOTIMTAIOLIET0», «SIHIEKIIeTKa MIIEKOTIMTaroNero», « Kapuoknnes B KIETKax
KOpEIIKa JIyKa», MarHUTHasT MOJieib-alIuIMKalus «/leneHue KIeTku», MOJIelb
JHK, monens meTada3zHON XpOMOCOMBI.

JlaGopaTopHble M IPpaKTHYECKUE pA0OTHI:

JlabopatopHast pabotra Ne 3. «HaOmonenwe MuTO3a B KJIETKaX KOHYMKA
KOPEIIKA JIyKa Ha TOTOBBIX MUKPOIIPEMAPATAX) .

JlabopatopHast padota Ne 4. «M3yueHue CTpOEHHUS TMOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOTIpEnapaTaxy.

Tema 6. Hacie1c TBEHHOCTH H K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agauu reHeTuku. cTopust pa3BUTHS T€HETUKHU. POoJib IUTOSIOT U T
1 SMOPHOJIOTUH B CTAHOBJICHWM TE€HETHKH. BKIaa pOCCHICKUX U 3apyOEKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. MeTonbl TeHETUKH (TUOPUI0IOTUIECKUM,
IUTOTEHETUYECKUM, MOJIEKYJIAPHO-T€HETUYECKUI1). (OCHOBHBIE T€HETUYECKHUE
MOHATHS. | 'eHeTnYecKasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMaxX CKpEIIMBaHUiA.

3aKOHOMEPHOCTH HACJIEOBaHMs MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnnenem.
MoHoruOpuaHOE CKpeIMBaHWe. 3aKOH €IMHOOOpa3ws THOPHIOB TIEPBOTO
nokosjeHusi. IlpaBwio JTOMUHHMpPOBaHMS. 3aKOH paCHICIUIEHUsS MPU3HAKOB.
['unore3a unctotel ramer. [oaHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpugHoe  CKpemBaHWe. 3aKOH  HE3aBUCUMOIO  HAcjeI0BaHUS
MpU3HAaKoB. l[uTOreHETHYECKWE OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
AHamu3upytoliee ckpelrBanue. Fcnoas30BaHue aHATM3UPYIOMIETO CKPEIMBAHMS
JUTSL OTIPE/IeNIeHHsI TeHOTHUIIA OCOOU.

CueruienHoe HaclieqoBaHue mnpusHakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HACJIEIOBAaHUIO T'€HOB. HapyllleHre ClieTuieHrusl TeHOB B PE3yJIbTare
KPOCCHUHIOBEpA.

XpOMOCOMHasi TEOPHS HACIIEACTBEHHOCTH. [ eHeTHUUeCKHE KapTHhI.



I'enernka mosa. XpoMOCOMHOE OIPEIEICHHUE M0JIA. AYyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOTameTHble M TreTeporaMeTHble opraHu3Mbl. HacnemoBanwue
MMPU3HAKOB, CUEIUIEHHBIX C MOJIOM.

N3menunBOCTh. BUbl N3MEHUYNBOCTH: HEHACJIEICTBEHHASI M HACJIEACTBEHHASL.
Pons cpenbl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MO I(PUKAITMOHHO M N3MEHYUBOCTH. BapralimoHHbIN psiT ¥ BapyualliOHHAsS KpUBas.
Hopma peakiuun npuszHaka. KommyecTBEHHbIE M KA4ECTBEHHBIC MPU3HAKU U UX
HopMa peakiu. CBoiicTBa MO TM(UKAITMOHHOW U3MEHYUBOCTH.

HacnenctBenHas, wi TeHOTHNHMYECKas, M3MEHUYMBOCThb. KomOwHaTMBHas
M3MEHUYMBOCTh. Meilo3 M MOJOBOM TMpOIEcC — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTHU. MyTarimoHHas H”3MEHUYMBOCTh. Kiaccudukaims MyTalyii: TeHHbIE,
XpOMOCOMHBbIE, TeHOMHBIE. YacToTa M MpUYUHBI MyTallil. MyTareHHbie pakTophl.
3aKOH rOMOJIOTHYECKHUX PSJIOB B HacjeICTBeHHO M n3MenunBoctu H. M. BaBuiosa.

BuesinepHas HacI€ICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuotun venoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJI0BEKA: TeHeaJI0T Y eCKUM, OJIM3HEIOBBIN, IIUTOTCHETUY €CKUI, OMOXUMHUYCCKUH,
MOJIEKYJISIPHO-T'€HETUY €CKHIA. CoBpemeHHOE OTIpEIETICHUE TE€HOTHIIA:
MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MTOMOIIBIO
[IIP-anamu3a. HacnmencTtBeHHble 3a0o0JjieBaHUS 4YEJIOBEKA: T'CHHBIC OOJIC3HH,
00JIe3HN ¢ HACJEICTBEHHOW MPEAPacIONIOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
Comarnueckue u reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpuHIMIBI
3JI0pOBOr0 00pa3a KU3HH, TUArHOCTUKH, TPO(PHIAKTUKY U JICIEHHUS TEHETUYeC KUX
0ose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKUE. 3HAYCHUE MEIUIIMHCKOM
TC€HETUKU B MIPEOTBPAIICHUH U JICYCHUN TeHETUYECKHX 3a00JIeBaHUI YeIOBEKa.

JdemMoHcTpanuu:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. M. BaBunos.

Tabmumpr w  cxeMbl: «MOHOTHOpUAHOE  CKpEeNMBaHUE W €0
LIUTOTCHETUYECKAsI OCHOBa», «3aKOH PAaCIUCIUICHUS W €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurubpumaHoe  CKpEIIMBaHUEY,
«lluronoruyecknue  OCHOBBI  JAUTHMOPUIHOTO  CKpeumBaHus», «Meio3y,
«B3aumopelcTBUEe a@IENbHBIX T'E€HOBY», «l'€HETMUYECKUE KapThl PpPACTEHUM,
KUBOTHBIX W 4eloBeka», «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CLICIUICHHOTO ¢ TojoM», «KapuoTumbel YenoBeka © KUBOTHBIX», «Bubl
M3MEHYUBOCTHY, «MoaudukanmonHas U3MEHUYUBOCThY, «HacienoBanue pesyc-
dakropay, «I'eHeTrka rpynm KpoBu», « MyTalluoHHass U3MEHYHUBOCTHY.

OOGopynoBanue: MoJienu-ammmkanuu «MOHOTHOPUIHOE CKPELIMBAHUEY,
«Henosnnoe pomunupoBanue», «Aurubpuanoe ckpenmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M Mukpompenapar «J[pozoduna» (HopMma, myTanuu
(hOPMBI KPBIIILEB U OKPACKH Teja), TepOapuii «['opoX moceBHOM.

JlaGopaTopHble H MpaKTHYECKHUE PA0OTHI:

Jlabopatopnas pabota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPHUTHOTO CKPEIMBaHUS y APO30(PHITBI HA TOTOBBIX MUKPOTIpETapaTaxy».

Jlabopatopnas padota Ne 6. «M3yuenne Mo aupuKaMOHHON H3MEHIMBO CTH,
IIOCTPOEHNE BAPUALIMOHHOTO PSJ1a U BAPUALMOHHOU KPUBOMY .

JlaGoparopnast padota Ne 7. «AHanu3 myTauuid y Apo30QuiIbl Ha TOTOBBIX
MHKpOMpenapaTaxy.

[lpaktnueckass pabora Ne 2. «CocTaBieHue M aHaAIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexuusi opranu3zMoB. OCHOBBI 0HOTEXHOJIOT M.

Ceneknus Kak HaykKa W IpOILECC. 3apOXKICHUE CENEKINU U JIOMECTHUKAIIUS.
Yuyenue H. . BaBunoBa 0 I1eHTpax TMPOUCXOXKIECHUS U MHOrooOpaszus
KyJbTYpHBIX pacTeHud. LIEHTpbl MPOUCXOKIECHUS TOMAIIHUX KUBOTHBIX. COpT,
MOPOJ1a, IITaMM.

CoBpeMeHHbIe METOIbI CeNEKIMU. MacCOBbBIN U UHAUBUIYAIbHBIN OTOOPHI B
CENIEKIIMM PACTEHUHM M KUBOTHBIX. OIllEHKa 3KCTepbepa. bIM3KOPOIACTBEHHOE
ckpemBanre — HUHOpuAMHT. Yuctas muHus. CKpelMBaHWE YUCTBHIX JIMHUM.
I'ereposuc, wiu ruOpunHas cwia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUJIUHT.
Otnanénnas rtuOpuau3amuss u  e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 U
MOJYyYEHUE TOJMUIUIONAOB. JlOCTHXKEHUS CEeNeKUMd pacTeHUM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacyb MNPOU3BOJACTBA. |'€HHAss WMHXKEHEpUs. JTarlbl
co3nanusa pekomOumHantHOM JIHK m TpaHcrennelx opranm3moB. Kierounas
nHxeHepus. Knetounsie KylbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHNUE PACTCHUM.
KnonupoBanue BBICOKOMIPOIYKTUBHBIX CEJIbCKOXO3SIUCTBEHHBIX OPraHU3MOB.
Oxoyoruyeckue W dTHUeckue  mpobsembl. MO  —  reHeTudecku
MO IU(PHUITUPOBAHHBIC OPTAHNU3 MBI

JlemoHCcTpauuu:

[Toptpers: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmumpl U cxembl: kKapTa «lIEHTpbI MPOUCXOXKAEHHS M MHOTOOOpa3us
KYJbTYpHBIX pacTeHui», «Ilopoasl qoMaiHux KUBOTHEIX», «CopTa KyJIbTypHBIX
pactenuit», « Otnanénnas rudpunuzanus», « Pabots akagemuka M. ®. UBanoBay,
«IMomummonaus», «OO0BeKkTbl OMOTEXHONOTUM», «KIIETOUHBIE KYJIbTYpPhl U
KJIIOHUpOBaHKE»,, « KOHCTpyHpOBaHUE U IEPEHOC T'€HOB, XPOMOCOM.

OOGopyaoBaHue: MyJISIKU TJI0/10B M KOPHEIUIOIOB TUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHuil, repoapuii « CellbCKOX03ICTBEHHBIE PACTCHHUS .



JlaGopaTopHble M IpaKkTHYECKHE padoThI:

Oxckypcuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKUMU PACTEHUH H
KUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHILIMIO, IUIEMEHHYO bepmy,
COPTOUCTIBITATENIbHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1abopaTopuio
arpOyHMBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBo1I0OLIHOHHASI OMOJIOTHSA.

[IpeanochlIKM BO3HUKHOBEHHUS 3BOJIIOIMOHHOM TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouosoruu. BiusiHue 3BOTIONUMOHHON TEOpUU Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMIOUMU. [laleOHTONOTrMYECKHE: TOCIEN0BATENBHOCTD
MOSIBJIEHUS] BHUJIOB B MaJI€OHTOJIOTUYECKON JIETONHCHU, MEPEXOJHbIE (POPMBL.
buoreorpaduueckue: cxo1cTBO U pazinyue payH u Gpaop MaTepuKOB U OCTPOBOB.

DOMOpPHOJIOTUUECKHUE: CXOJICTBA M pPa3javuMsi SMOPUOHOB pPa3HbIX BUIOB
MMO3BOHOYHBIX. CpPaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJOTHYHBIC,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHM3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IyTeH y BCEX
OPraHUu3MOB.

OomonuonHas Tteopuss Y. J[lapBuna. Ilpeanochulku BO3HUKHOBEHUS
AapBUHM3MA. JIBWOKYIIME CWIIBI 3BOMIONMU BUAOB Mo [lapBuHy (M30BITOYHOE
Pa3MHOKEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEAEIEHHAS U3MEHYUBOCTb,
0opr0a3a cyecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Boiouu (CTI) 1 €€ 0CHOBHBIE MOJIOKEHHUS.

Mukpossosronst. [Tomynsinys kak equHuIa BUAA U DBOJIOLUHU.

JIBmwxymme cuiibl ((pakTOpBI) SBOIOIMKM BHJIOB B IIpUpoae. MyTallmOHHBIN
MpolecC U KOMOMHATUBHAS M3MEHYMBOCTH. [lomymsiimoHHBIE BOJIHBI U Jpend
reHoB. M3ossanusa u Murpanusi.

EctectBennsiii oTOOp — Hampasmstoumii (akrop sBomonuu. Dopmel
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yiabTar 3BoJirouud. [Ipumeps
MpUCOCOONeHUH y opraHnu3MoB. ApoMop¢0o3bl U UNO0ATANTALUH.

Bun wu  BumooOpazoBanue. Kputepun Buga. OcHOBHBIE (POpPMBI
BH1000pa30BaHUs : TeoTpaPuIecKoe, IKOJIOTUIECKOE.

MakposBosonusa. PopMbl  ABOJIOLUMU:  (PUIETHUECKasl, JIMBEpTreHTHas,
KOHBEpIreHTHasl, mapaenbHasi. HeoOparumMocTs 3BOSIOLUY.

[IpoucxoxkaeHue OT HeCHEUAIM3UPOBAHHBIX NPEAKOB. [Iporpeccupyromas
crienuanu3anys. AJanTUBHAsA paJguarys.

JeMoHcTpanum:



[Toptpertsi: K. JIunnel, XK. b. Jlamapxk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, @. Mromiep, A. H. CeBep11ioB.

Tabmuiet 1 cxembl: «Pa3BUTHE OpraHUYECKOT0 MUpa Ha 3eMIIey, «3apOIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrepukc», «Dopmbl  O0opbOBI  3a
cymecTBoBaHue», «EcTtecTBeHHBIN 0TOODP», « MHOTrOOOpa3ue cCOpTOB pacTEHUI,
«MaoroobOpa3ue  mopoa  KMBOTHBIX»,  «llomymsamum»y,  «MyTtanuoHHas
U3MEHUYHMBOCTEHY», «ApoMopdo3sl», «nuoamantanuny», «OO0IIas aereHepanus»,
«IBmKkymme cwibl s3BoonMn», «Kapra-cxema wmapmpyra mnyremectBus Y.
JlapBuna», «boprba 3a cymectBoBanue», «lIprucnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA000pa30BaHNUE», « IKOJOTUUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JUYHBIMH THIIAMH OKPAaCKH,
HaOOp MJIOJOB U CeMsiH, KoJUieKIus «lIpuMephl 3aUMTHBIX NMPUCTOCOOJICHUH Y
AKUBOTHBIX», MOJieNb «OCHOBHBIE HANpAaBJICHUS SBOJIOLUNY, 00BEMHAs MOJENb
«CTpOoeHHe roJJIOBHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Kosekuus «Dopmbl COXpaHHOCTH
HCKOITAEMbIX JKMBOTHBIX M pacTeHui», Monenp ammumkanus «llepekpéct
XpOMOCOM», BJIaXHble Impenaparsl «Pa3Butne Hacekomoro», «Pa3Burue
JSTYUIKW», MUKponpenapar «po3zoduna» (Hopma, Mytauuu GopmMbl KPbUILEB U
OKpAacKH Tena).

JlaGopaTopHble M IpaKTHYECKHE PadoThI:

JlaGoparopnast pabota Ne 1. «CpaBHeHue BUAOB MO MOP(OJIOrHUECKOMY
KPUTEPHUIOY.

JlaGoparopnast pa6ota Ne 2. «Onmcanue mpucnocoOJCHHOCTH OpraHu3Ma
€€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. BO3HUKHOBeHNeE U pa3BUTHE )KU3HU HA 3eMJIe.

JloHay4yHble TPEACTABICHHUS O 3apOXKIACHUU >XU3HH. HaydHble THIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emuie: abuoreHe3 M MaHCHepMUs. XHUMHUYECKas
ABOJIONMS. AOMOTEHHBIM CUHTE3 OPTaHMYECKHX BEIIECTB M3 HEOPTraHHUYECKHUX.
DKCHEepUMEHTATLHOE MTOATBEPIKICHNE XUMUYECKOM 3BOIIOIIMKY. HauanbHbie 3Tarbl
ouosiornueckoi sBomornuu. ['unoreza PHK-mupa. ®opmupoBanrne MmeMOpaHHBIX
CTPYKTYp Y BO3HHUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM M HX 3BOJIKOLMS.
POopMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xxu3uu Ha 3emuie mo spaM u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. Ilameosolickas 3pa U €€ TEpPUOAbl: KEMOPHUUCKUH,
OPZOBUKCKUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIM, IEPMCKUM.

Me3so30¥icKas 3pa ¥ €€ epuoAbl: TPUACOBBIN, FOPCKUI, METIOBOMU.

KaiiHo3oiickass »3pa W €€ mNepuoabl: MNaJCOTCHOBbI, HEOTECHOBBIM,
AHTPOTIOTEHOBBIN.



XapakTepucTUKa KIMMara U IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUH U
AKUBOTHBIX. [[osIBIEHNE, paciBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYeCKOTO MHpa Kak OTpakeHUE dBorouuu. OCHOBHBIE
CHCTEMAaTHUYECKUE IPYIIbI OPTaHU3MOB.

DBOIONYS YETIOBEKA. AHTPOIOJIOTHS KaK HayKa. Pa3BuTre npeacTaBiaeHuii o
MPOUCXOXKJICHUU YeJoBeKa. Meroapl u3ydeHus aHtpororeHesa. CxoicTBa u
pa3Inyus 4eIoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHUE YEIOBEKA.

HBmwxyume  cwisl  (paktopel)  aHTpomoreHe3a.  HacnenctBeHHas
W3MEHUYMBOCTh M €CTECTBEHHbIH OTOOp. OOIeCTBEHHBIN 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIUN TPYa, MBIIJICHUE, PEYb.

OCHOBHBIE CTaJIUU U BETBHU 3BOJIIOIIMM YEJIOBEKA: ABCTPAIONMUTEKH, YenoBek
ymensii, YenoBek npAMoxonAlmi, YenoBek HeaHAEPTAIbCKUM, YenoBek
pa3yMHbIi. Haxonku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHMs, 001acTb
pacrnpocTpaHeHus, 00bEM roJJIOBHOTO MO3ra, 00pa3 )KU3HU, OpyAUsL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME  pachkl:  €BPOINEOUIHAS
(eBpasmiickasi), HErpo-aBCTpajlouJHas  (PKBATOpPHUA/IbHAS),  MOHIOJIOMIHAS
(a3marcko-amMepukaHckas). UepTel  NpPUCNIOCOOJIEHHOCTH  MpPEICTaBUTENEH
YEeJIOBEYECKUX pac K YCJIOBHSIM CYILECTBOBaHUA. ENMHCTBO YenoBeUYECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpersi: @. Penu, JI. Ilactep, A. WM. Onapun, C. Musmnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl 1 cxembl: «BosaukHosenne CoJiHeYHOI cucTeMbl», «Pa3Burue
opraHudyeckoro wmupa», «PacturenbHas Kkietka», «KUBOTHas KIETKay,
«IIpokapuotnueckas kierka», « CoBpeMeHHas CHUCTEMa OPTraHUYeCKOro MHUpPay,
«CpaBHEHHE AHATOMHYECKUX YEPT CTPOCHHUS 4YEJIOBEKa M YEIOBEKOOOpPa3HBIX
00e3bpssH», «OCHOBHBIE MeCTa TAJICOHTOJOTHUYECKUX HAXOJOK IMPEIKOB
COBPEMEHHOTO 4ENOBEKa», «JlpeBHenume moan», «JpesHue moau», «llepBbie
COBpEMEHHBIE IOAN», « HenmoBeueckue pachi».

OGopynoBanue: wmympku — «lIpoucxoxaenue — yenoBeka»  (OFOCTHI
ABCTPAJIONIUTEKA, MUTEKAHTPOIA, HEaHJePTaIblla, KPOMAHbOHIIA), CJCMKH WIN
M300paKEHUST KaMEHHBIX OPYIHMM TMEepPBOOBITHOTO 4YelOBeKa (KaMHHU-YOMIEPHI,
pyowmna, ckpebiia), TeOXpOHOJIOTHYECKass TalOnuI@a, KoJUieKius «Dopmbl
COXPaHHOCTH UCKOTIAEMBIX dKUBOTHBIX U PACTCHHIN.

JlaGopaTopHble H IPpaKTHYECKUE PAa0OTHI:

[Tpaktrueckas padora Ne 1. «M3yueHne UCKOTIAaEMbIX OCTATKOB PACTEHUN U
YKUBOTHBIX B KOJUICKIIUSIX)).



DKCKypcus «DBOJIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WK KpaeBeaueCKui My3eit).

Tema 3. Opranu3Msbl M OKpYKal0LIAsi cpejaa.

DKOJIOTHA KaK HayKa. 3a/1a4u ¥ pa3/iesbl 9KOJOTUU. MeTO1bl 3KOJI0TMueC KU X
UCClieI0BaHUI. DKOJIOTrHUYECKOE MUPOBO33PEHUE COBPEMEHHOI O UETIOBEKA.

Cpenpl oOuTaHMsi OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonorudeckue ¢axktopsl. Kiaccudukamus skojgorudeckux (HakTopos:
abuoThyeckre, OWOTHYECKHE U AaHTPOIMOTeHHbIE. JlelCTBHE SKOJOTHYECKUX
(hakTOpOB Ha OPTraHNU3MBI.

Abuotnueckue (HakTophl: CBET, TEMIIEpATypa, BIaXHOCTh. DOTOMEPHUOIU3M.
[lpucniocobnenuss OpraHM3MOB K  JIEUCTBHIO aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puT™msl.

buotuueckue  ¢aktopsl.  Buasl = OMOTHMYECKMX ~ B3aMMOJEHCTBHUIA:
KOHKYPEHIIUSI, XUIIIHUYECTBO, CuMOM03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIMU3M,
HeUTpanu3M. 3Hau€HUE OMOTHMYECKUX B3aUMOJECUCTBUI Uil CYILIECTBOBAHUSA
OpPTaHMU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEepUCTHKU mnomysinud. (OCHOBHBIE MOKa3aTeIu
HNOMYJISIUU: YUCIEHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanys. J[mHamuka 4ucIeHHOCTH NOMYJISIUU U €€ peryJIsiLus.

JdemMoHcTpanuu:

[Moptpetsr: A. 'ym60mbar, K. @. Pynwe, O. ['ekkernsb.

Tabmuup! u cxemsl: kapta «IIpuponnsie 30Hb1 3eman», «Cpeabl oOUTaHUS
opranu3zMoBy», «®oronepuoanmsmy», «llomymsinumy, «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH MOMYIALMU UHPY30pun-Tyhenbkm», «[Iumessie nenmy.

JlabopaTopHblie M IPaKTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdoaorudeckrue 0COOCHHOCTH pac TCHUH U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopnas pabota Ne 4. « Bnusinue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[paxTrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISILIUNA Pa3HBIX BUIO B
pacTEeHUIN.

Tema 4. CooO1iecTBa M 9K0JI0rHYECKHE CHCTEMBI.

CooOwiectBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUAOBAs,
MPOCTpPaHCTBEHHAas, Tpoduueckas (muiueBasi). Bunbl-nomuHantel. CBsi3u B
OMOI1IeHO3E.

Dxonorudeckue cucteMbl (3Kocuctemsbl). llonstue 00 »skocucreme u
ouoreoueHo3e. DOyHKIHMOHAIbHbIE KOMIOHEHTbl 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peylieHTbl. KpyroBOopoT BEIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (mUIEBbIC) YPOBHU OKOCHCTEMBbI. [IuieBbie I1eMM HW CETH.
OcCHOBHBIE TMOKa3aTeId IKOCUCTEMBI: OMOMacca, MPOAYKLMS. DKOJOTHYECKHUE
MUPaMUIbl: TPOJIYKIUU, UHCIEHHOCTH, Omomacchl. CBOWCTBAa 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPErYJIsilius, pa3Butre. CyKieccus.

[IpupoaHbIEe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. IKOCUCTEMA XBOMHOIO
WA IIUPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE  YKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMEI.
buonornueckoe v X035MCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobOpazue kak ¢akTop YCTOMYMBOCTU 3KOocucTeM. CoxpaHeHHe
OMOJIOTUUECKOTO pa3HO0Opasus Ha 3emiie.

VYuenne B. W. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. Kupoe BemecTBo U ero ¢yHkuuu. OcoOeHHOCTH OMocdepbl Kak
rI00aNbHOM 3KOCHCTEMbl. JlMHaMHUecKOoe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThsl BeniecTB U OMOre0XUMUYECKHUE HUKIIbI 3JIEMEHTOB (YIiiepoja,
a30Ta). 30HATbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIH.

UYenoBeuecTBO B OMochepe 3emiin. AHTPOINOTeHHbIE U3MEHEHUs B Onocdepe.
['oGanbHbIE SKOJOTUYECKHUE TPOOIIEMBI.

CocyuiecTBOBaHUE MIPUPOBI 151 YEeJI0BEYECTBA. Coxpanenue
61opazHooOpa3us Kak OCHOBA YCTOMUHUBOCTU Orocdepbl. OCHOBA pallMOHATIBHOT O
ylOpaBJieHUs NPUPOJHBIMU pecypcaMu W WX UCHoJb3oBaHue. JlocTukeHus
OMOJIOTUH U OXPaHa MIPUPO/IBI.

JdemMoHcTpanuu:

IToptpetsi: A. k. Tenciu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpr u cxembl: «llumeBsie nenmm», «bBHONEHO3: COCTaB U CTPYKTYpay,
«IIpuponusie cooOmectBay, «llemu muTanus», «IKoJoruyeckas MUPAMHIIAY,
«buocdepau uenopek», « IKOCUCTEMA IMUPOKOJIUCTBEHHOTO Jieca», « IKOCHUCTEMA
XBOWHOTO Jjeca», «buoneno3 Bomoéman, «ArpoimeHo3», «lIpumMepHbie
AHTPOIIOTEHHbIE  BO3JCUCTBUSA Ha MNOpUPOAY», «BaxHeulme WCTOYHHUKU
3arpsA3HeHUsl BO3JyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHeMIIasi COCTaBIIAIONIAs
ouochepnl», «DakTophl nerpagauuu nousy, «llapaukoBsiil 3pdexr», « DakTopbl
PaAMOaKTUBHOTO 3arpsisHeHus: Ouocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopor yraepoja B Ouocdepe», «KpyroBopor azora B npupoae».

O6opynoBanue: Mojenb-anmumkanus « TunuuHble OMOLIEHO3bI», repoapuii
«PacturenbHble cO00I1IECTBA», KOJUIEKIUHU « bronieno3y, « Bpeaurenu BaxxHe X
CEINbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapum M KOJUIEKLIMH PAcTeHUM U
KUBOTHBIX, MPUHAJJIEKAIIME K PA3HBIM AKOJIOTMYECKUM TpylIaM OJHOTO BHUIA,



Kpacnas kuura Poccuiickoit ®Penepaunu, H300pakeHUsT OXpPaHSAEMbIX BUIOB
PaCTEHHUM U YKUBOTHBIX.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOT'PAMMEBI 11O
BNUOJIOTMN HA  BA30OBOM VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUA

CormacHo ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUS K pe3yJbTaraM
OCBOEHMsI OOYyYarOIIMMHUCS MpOrpaMM CpEIHEro oOuero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATbBI

B cTpykType JIMYHOCTHBIX pE3YyIbTATOB OCBOCHHS Ipeamera «buosorus»
BBIJICJICHBI CJICAYIOIIME COCTABIIIIONIME: OCO3HAHUE O0YYaAIOIUMUCS POCCUNCKOM
rPaXIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEILHOCTH
U CAMOOTpPEICICHUIO, HaIuYhMe MOTHUBAllMM K OOy4YeHHi0 OHOJOTHH,
[[eJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KITFOYEBBIX [EHHOCTEH M MCTOPUYECKUX TPAAMIMNA Pa3BUTHS OUOJOTUYECKOTO
3HaHMSI, TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MNPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa3oBaHWsA, HAIMYHME SKOJOTHMYECKOTO TMPaBOCO3HAHUS,
CIIOCOOHOCTHY CTaBUTH IIEJTM U CTPOUTD )KM3HCHHBIE TUIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS Npeamera «buonorus» nocTurarorcs B
€IUHCTBE Y4YeOHON W BOCHHUTATEIbHON JEATENbHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMH POCCUNCKUMU COIMOKYIbTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO -
HPABCTBEHHBIMU 1IEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MPABWIAMU M HOPMaMHU
MOBEJEHUSI W CHOCOOCTBYIOT MPOLECCAM CaMOIIO3HAHMsI, CAMOBOCIIUTAHUS U
CaMOpPa3BUTHSI, PA3BUTUS BHYTPEHHEH TMO3UIMU JMYHOCTH, MaTPUOTU3MA,
YBOKEHUS K 3aKOHY U IIPABOIOPSAKY, YEJIOBEKY TPYAa U CTAPLIEMY ITOKOJICHUIO,
B3aUMHOTO YBa)KEHUsI, OCPEKHOTO OTHOIIECHUS K KYyJIbTYpHOMY HACIICAUI0 U
TpaauLMsIM MHOTOHAIMOHAILHOTO Hapoaa Poccuiickont denepannn, mpupoae u
OKPYKarOIIeH cpee.

JIM9HOCTHBIE PE3YNbTaThl OCBOEHHUS Yy4eOHOro mnpeamera «buomorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH 00Y4aroIIMXC sl PYKOBOICTBOBATHCS
copMUpPOBaHHOW BHYTPEHHEH NO3UIMEH JIMYHOCTH, CUCTEMOM IICHHOCTHBIX
OpHUEHTAIui, TO3UTUBHBIX BHYTPEHHUX YyOEXKICHMI, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, paclIMpeHne KU3HEHHOTO
OIbITa W OIbITA AEATENHPHOCTH B MPOIECCE peAM3al[Mi OCHOBHBIX HAMPABIICHUN
BOCIIUTATENILHOM IEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTO BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH IPAKTAHCKON TOZUIIMH 00yUJaIOIIEr0Cs Kak akTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIECTBa;



OCO3HAaHHWE CBOUX KOHCTUTYLIMOHHBIX MpaB M O0O0SA3aHHOCTEW, YBa)KEHUE
3aKOHAa M MPaBOTIOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH NPHU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEHICHUU y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIMOJIHECHUH
OMOJIOTUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTHh ONPEACIATh COOCTBEHHYIO ITO3WIIMIO TI0O OTHOIICHHIO K
SIBJICHHSIM COBPEMEHHOM )KU3HU U OO BSICHATH e€;

YMEHHUE YUHUTHIBAaTh B CBOMX JICUCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIFOJICH C pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU [ICHHOCTSIMU U
COILMAIbHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEILHBIX M HMCCJEAOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIIICHUS K MHEHHUIO OMNMOHEHTOB NPHU OOCYXIEHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IESITEILHOCTH;

2) IaTPMOTHYECKOr0 BOCIIMTAHUSA:

copMupOBAHHOCTh pPOCCHUICKOU TPaXJAHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH MEpE]l
Ponunoyi, ropmoctu 3a cBOM Kpa, cBOK PoanHy, CBOM S3BIK M KYJbTYpY,
MPOILIOE U HACTOAIIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACTIEIUIO U TAMATHUKAM MIPUPO/IBI,
JNOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWOJOTHH, TMOHUMAHWsA 3HA4YeHUS OWOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO OOIIECTBA;

uzeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)XEeHHIO U 3ammuTte OTedecTBa,
OTBETCTBEHHOCTb 32 €r0 CYIbOY;

3) AYXOBHO-HPABCTBEHHOI 0 BOCTTUTAHUSA:

OCO3HAHME TYXOBHBIX ICHHOCTEW POCCUKMCKOTO HAPO1a;

c(opMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHIECKOTO TTOBECHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JMYHOI0 BKJIa/1a B TOCTPOEHHUE yCTOMUUBOTO Oy AYyIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHITUA L[IEHHOCTEW CEMEWHOW KU3HU B COOTBETCTBUU C
TpaguLusMU Hapo 0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHONICHHE K MUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYE€CKOT'0 TBOPUYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHU;



NOHUMAaHHE SMOLIMOHAIBHOTO BO3AEHCTBUSA )KMBOM PUPO bl U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUJAX HUCKYCCTBA, CTPEMIICHUE
MPOSBJISITH KAUE€CTBA TBOPUECKOU TMYHOCTH;

5) ¢pusuveckoro BocnuTaHusA, GOPMHUPOBAHUS KYJbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIAT OO YU

MOHUMAHUE M peanu3alnus 3J0pOBOTO W 0e30macHOTO o0pasza KU3HH
(310poBOE  TUTaHWE, COOJIIOJIEHWE TUTHMEHWYECKHX TMpaBUiI W HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATAA U OTIbIXa, peryisipHas QuznuecKas
aKTUBHOCTb), OEpPEXHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOUICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE IIEHHOCTH MPaBWI HHIUBUIYAILHOTO W KOJUIEKTUBHOTO
0€30MacHOro MOBEJECHUS B CUTYAIUSAX, YTPOKAIOIIUX 37J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TMOCJICACTBUN U HEMPUSATUS BPEAHBIX MPUBbIYEK (YHOTpPEOICHNUS
AJIKOT'0J1s1, HAPKOTUKOB, KypEHU );

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTbH K TPYZly, OCO3HaHHE IEHHOCTH MAaCTEPCTBA, TPYA0TIO0UE;

FOTOBHOCTh K AKTUBHOM JI€ATEIbHOCTH TEXHOJOTHMUECKON M COLMAIbHOMU
HaIpaBJIEHHOCTH, CLIOCOOHOCTh MHULIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITENILHO
BBIIIOJIHATD TAKyHO JAESTEIbHOCTD;

UHTEpEC K pa3iMuHbIM cepam mpodeccuoHaIbHON AeATeNbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIA BBIOOp Oynyimie mnpodeccuu W PeaTn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3OBaHUIO Ha
NPOTSKEHUU BCEU )KU3HU;

7) 3KOJIOTN4eCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH IIeJIecO00pa3HOe OTHOIICHHE K MNPHUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHMSI;

MOBBIIIIEHWE YPOBHA D3KOJIOTMUECKOW KYyJIbTYyphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSL TOCTYNKOB M OIGHKHM HMX BO3MOXHBIX TMOCJIEACTBUNA Jis
OKPY2Karollen Cpeibl;

OCO3HaHHE TI00aTBLHOTO XapakTepa 3KOJIOTHYECKUX MPoOJieM M MyTed uX
pelieHus;

CIIOCOOHOCTh HCTOJIb30BaTh MpPUOOpETaeMble MPU H3YYEHUU OUOJIOTUU
3HAHMSIT M YMEHHUS TPU PELIEHUH NpPOoOJEeM, CBSI3aHHBIX C PALUOHAIBHBIM
MPUPOAONOJIb30BaHUEM  (COOJIOEHUE TMpaBWUi MOBEAEHUS B  MPUPOJE,
HalpaBJICHHBIX HAa COXPAaHEHHE PAaBHOBECUS B DKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, OnoCchephl);



AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCIAIMX BpEH  OKPYKAIOIIECH
NPUPOIHON cpele, yMEHHE NMPOTHO3UPOBATh HEOIAroNnpusTHBIE SKOJIOTHYECKHUE
IIOCJICACTBUS IIPEAIIPUHAMAEMBIX IEUCTBUN U NTPEAOTBPALLATH UX;

HaJIMYME PA3BUTOTO IKOJOTUYECKOI 0 MBILIUIEHNUS, SKOJIOTUYECKOU KYJIBTYPBI,
OIIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATHCSI UMU B MO3HABATEIHLHOM, KOMMYHHUKATUBHOW U COLMATIBLHOU
MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU IEATETLHOCTH 3KOJIOTHYEC KO I
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOUW MPaKTUKW, OCHOBAHHOTO HA JUAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET'O MECTA B MOJUKYJILTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOW WM YMTATEIbCKOM KYJbTYpbl KaK CpEICTBa
B3aWMOJICUCTBUSA MEXTY JIFOJAbMH U TTO3HAHUS MUPA;

MOHUMaHUe crenupukd OHUOJOTUM KaK HayKH, OCO3HaHus €€ poju B
(GOopMUPOBAaHUHM PALMOHATBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIEIOCTHOTO
MIPEACTAaBICHUSI 00 OKPYXKAlOUIEM MHUpE KaK O €IMHCTBE MPUPOJbI, YEIOBEKa U
00111eCTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpoOseM
COXpaHEHUs IPUPOJHOTO PABHOBECHSI;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJI1 COBPEMEHHOW LIMBWIN3ALNU:
oOecrnieueHrss HOBOTO YPOBHSI Pa3BUTUSL MENMIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pelaTh pPEeCypcHble MpOoOJIeMbl  Pa3BUTHUSA
YeJI0BEUECTBA, MOUCKA MyTel BHIX0JIA U3 TVI00ATbHBIX KOJOTUYECKUX MPOOIIeM U
obecrieyeHns  mepexoda K  YCTOMYUMBOMY  pa3BUTHUIO, PAalMOHAILHOMY
UCIIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB U (DOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJyY€HWU OHMOJOTMYECKUX 3HAHUH B IIENAX
MOBBIIIEHUsT OOIEH KyJIbTypbl, €CTeCTBEHHO-HAyYHOM TpPaMOTHOCTH, Kak
COCTaBHOU 4acTH (PyHKIMOHAIHLHON IPaMOTHOCTH O0ydaromuxcsi, GopMupyeMon
MIPU U3y4EHUU OUOJIOTUH;

MMOHMMAHHE CYIIIHOCTH METOJIOB MO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM WUCIOJb30BaTh TMOJydyaeMble 3HAHUSA I aHauu3a Hu
O0OBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U NPOUCXOIAIIMX B HEM U3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE HAY4YHBIX (DaKTOB H
VMMEIOIIMXCS JAHHBIX C LEIbI0 OJIY4EHHUS TOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTHUUECKUE 3HAHUA JJIS
pelieHus Npo0seM B pealibHbIX dKU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LICHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCJIEA0BATENbCKYIO IEITENIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



FOTOBHOCTh M  CHOCOOHOCTh K HENpPEPHIBHOMY OOpa3oOBaHHIO H
caM000pa3oBaHMI0, K aKTUBHOMY IOJIy4YEHHIO HOBBIX 3HAaHUM MO OHOJIOTHMHU B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS yuyeOHOTO mpenmera «buomorusy
BKJIIOYAIOT: 3HAUYMMbIe i1 (POPMHUPOBAHHS MHUPOBO33PECHUS OOYJArOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHS, OTPAYKAIOLIHIE
[IEJIOCTHOCTh HAYYHOW KApTHHBI MHpa M CIEHU(HUKYy METOJOB ITO3HAHUS,
HCTIOJIb3YEMBIX B €CTECTBECHHBIX HayKax (BEIECCTBO, DHEPTHS, SBJIICHUE, MPOIIECC,
CHCTeMa, HaydHBIH (pakT, MPUHIINI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
WCcCleloBaHNe,  HAOIOJEHWe, W3MEpeHHe, OJKCIEPHUMEHT ©  APYTHX),
VHUBEpCAIbHBIC ydeOHbIC JeHCTBUS (ITO3HABaTENbHBIC, KOMMYHHKATHBHEIE,
PEryJISITUBHBIC), obecrnieunBaroIe dbopmupoBanue (GYHKIIMOHATBLHO T
IPAaMOTHOCTH W COIMAILHOM KOMIICTEHIIMH OOYyYaroIIMXCs, CIOCOOHOCTh
00yJaroIMXCS WCTIO0JIb30BaTh OCBOCHHBIEC MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PCHUECKUE 3HAHUS W yHHUBEpCAJIbHBIE Yy4eOHBIC JEHUCTBUS B
[I03HABATEIILHOM M COLMAIIbHOW PAKTHUKE.

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEr0 OOIIero
00pa30BaHuUs TOJKHBI OTPAXKaTh:

OBiajeHue  YHHBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJbHBIMH
AeUCTBUSAIMU:

1) 6a3oBbIe JJOrMUeCKHe 1€ HCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaIM3UpOBaTh  MPoOJEMY,
paccMaTpuBarh €€ BCECTOPOHHE;

MCMOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHaynm3a, CUHTE3a, CPaBHEHUS, KJIaCCH(UKAIIH, 0000IIIEHNS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHITHI (BBIACIATh WX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3H C IPYTUMH ITIOHITHSIMH );

OTIPEACIATh IEIN JCSITCILHOCTH, 3ajlaBas IapamMeTpbl M KPUTCPHH HX
TOCTIKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATCILHOCTH C TTOCTABICHHBIMH LEISIMU;

HCTIOJIb30BaTh OMOJIOTUYECKHE MTOHIATHS 1151 00bsICHEHHS (DAKTOB U SIBJICHUM
YKUBOW MPUPO/IbI;

CTPOUTh JIOTHYECKHE pacCyXIeHUs (MHAYKTUBHBIC, IEAyKTHUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W NMPOTHBOPEYHUS B PacCMaTPHBACMBIX
SIBJICHHSIX, (DOPMYTMPOBATH BEIBOJIBI U 3AKITFOUCHUS

MPUMEHSTh  CXEMHO-MOJICJIbHBIE  CPEACTBA  JUIA  IPEACTaBIICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHWN B M3y4aeMbIX OMOJIOTHUYECKUX O0BEKTax, a



TaKK€ MPOTUBOPEYMH  PA3HOrO  POJAa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX UCTOYHHKAX;

pa3pabarbiBaTh IUIAH pEIICHHs] MPOOJIEMbl ¢ y4ETOM aHaIM3a MMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCHUTB KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MTOCJIEICTBUM 1EATEIbHOCTH;

KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B YCJIOBHSIX PeaJbHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HCCJIEN0BaTEIbCKHE 1€ CTBUSI:

BJIaJIETh HAaBbIKaMU Y4eOHO-UCCIIE0BATENHCKON U MPOEKTHOM 1eATEIbHOCTH,
HaBbIKaMU  pa3pelieHuss 1npoOJsieM, CNOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSITETbHOMY IOMCKY METO0B PEUICHHUS PAKTHYECKUX 337a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B TO3HAHUS;

UCIIOJb30BaTh PA3JIMUHbIE BUJABI JIEATEIbHOCTU MO MOJYYEHHUIO HOBOTO
3HaHMSI, €ro MHTEPIpEeTalru, NpeoOpa3OoBaHUI0 M NPUMEHEHHIO B Y4EOHBIX
CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUN yYEOHBIX M COLUAIIbHBIX IPOEKTOB;

(opMupoOBaTh HAYUHBIN THUIl MBIUUICHUS, BJIaI€Th HAYYHON TEPMHUHOJIOTHUEH,
KITFOYEBBIMU MMOHATUSMHU U METOJAMU;

CTaBUTh M (GOPMYIMpOBaTh COOCTBEHHbIE 3aJaud B 0Opa3zoBaTelbHOMN
JESATEIIbHOCTH U AKU3HEHHBIX CUTYalUsX;

BBISIBISITh TNPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3ajadvy,
BBIJBUraTh THUIIOTE3Y €€ PELICHHs, HAXOJIWUTh APTyMEHTHI Il JOKa3aTeIbCTBA
CBOMX YTBEPK/ICHUH, 3a71aBaTh IapaMETPhl U KPUTEPUU PELICHNUS;

AHAIM3UPOBATh IOJYYEHHbIE B XOJE PEUICHUs 3aJaud pPE3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh 1IEJICHANPABICHHBIN MOUCK TIEPEHOCa CPEACTB U CIOCOOO0B
JeiCTBYSA B MPO(PECCUOHAIBLHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO U MPAKTUYECKYIO OOJacTH
KUZHENESATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCcTe;

BBIJIBUTaTh HOBbIE W€, NpeiaraTh OpUrMHAIbHBIE OAXO/bl U PELICHUS,
CTaBUTh NPOOJIEMbI U 337]a4H, JOIYCKAIOIIME aJIbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ nuH(popManMei:

OPHUEHTHUPOBATHCS B PA3JIMUHBIX UICTOYHUKAX MHPOpMALIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-NOMYJSIPHOM JMTEpaType, OHOJOTMYECKUX CIOBAPAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B VHTEpHeTE), aHaIM3UpOBaTh



UHGOPMAITUIO Pa3IMYHBIX BUOB U (DOPM MpeACTaBICHUS, KPUTUIECKH OLICHUBATh
€€ T0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3aMpPOCHl U MPUMEHATH PA3JIMIHBIC METOJIBI TIPH MOUCKE U
oTOOpe OMOJOTHYECKON MHPOpMAITUH, HEOOXOIUMOM JJIs BBITTOJHEHUS YICOHBIX
3amay;

npuoOpeTaTh OMBIT HMCIOJb30BaHUS HH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOT U, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHMS PA3TMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSATENbHO  BBIOMpATh  ONTUMAIbHYIO (QOpMY  MpEACTaBJICHUS
Ouosiornueckoi nHpopmaruu (CXembl, rpapuKu, IUarpaMmbl, TAOIUILIBI, PUCYHKH
H Apyroe);

UCIIOJb30BaTh HAy4YHbIM SI3BIK B KAuyeCcTBE CpeACTBa Ipu padoTe ¢
Ouosiornuecko uHpoOpMaIMe: NPUMEHATb XUMHUYECKue, (U3UUecKue u
MaTeMaTU4YeCKUe 3HAKW M CHUMBOJIbI, (OpMysbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJb30BaTh U MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CpEICTBA
HarJIsiTHOCTH;

BJIQJICTh ~ HABbIKAMM  PAaCIllO3HABAHWUS U 3alUTHl  UHPOpPMAIUH,
MH(OPMaMOHHOM 0€3011aCHOCTU TMYHOCTH.

OBJ1aieHH e YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMY 1€ fiCTBUSIMH

1) oO1enme:

OCYIIECTBIISITH KOMMYHUKAIIMH BO BeeX cepax )KU3HU, aKTUBHO Y4acTBOBAThH
B JIUajore WM JTUCKYCCHU MO CYIIECTBY OOCYKIaeMOl TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIACHHUS OTHOCUTEIHLHO BBITIOJHEHHS TpeasiaraeMoin
3a/1a4d, YYUTHIBaTh UHTEPECHI M COTIACOBAHHOCTH MO3UIIUNA APYTUX YIACTHUKOB
JAAJIOTa WK TUCKYCCHUHN);

pacro3HaBaTh HEBEpOAIbHBIE CpEACTBa OOINEHHWS, MOHMMATh 3HAYCHHUE
COLMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYallWH,
YMETb CMATYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU crioco0aMu OOILEHHS] U B3aUMOJEHCTBUSA, TTOHUMATh
HaMEpPEHUs JPYruX JItoJIeH, MPOSBISATh YBAKUTEIHHOE OTHOILIICHHUE K COOECETHUKY
U B KOPPEKTHOU popme popMynrupoBaTh CBOU BOZPAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAA 1eSITeJIbHOCTD:

MOHUMAaTh U WCIOJb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHAUBUAYAIbHOM
pabOoThI IPU pELICHUH OMOJIOTUYECKOM MPOOJIeMbl, 000CHOBBIBATH HEOOXOUMOCTb
MIPUMEHEHHSI TPYIIIOBBIX (POPM B3aUMOJEHCTBUSA MIPU PEIICHUH Y4eOHOM 3a1a4u;

BbIOMpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX IEUCTBUI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KayKIOT0 UJIEHA KOJIJIEKTHUBA,



OpUHUMATh LEIM COBMECTHOM  JI€ATEIbHOCTH, OPTAHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA MO €€ NOCTHKEHUIO: COCTABJIATH IUIAH JIEMCTBUM,
pacmpenenaTh pojad ¢ y4€TOM MHEHHM Y4YaCTHHMKOB, OOCYXIaTb pPeE3yJbTaThl
COBMECTHOM PabOTHI;

OLICHMBAaTh KAauyeCTBO CBOET0 BKJIAJa M KaXIOI0 yYaCTHHKA KOMaHIbl B
00IIMiA pe3ysbTaT M0 pa3pad0TaHHBIM KPUTEPHSIM;

mpeasiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh HJIEW C TMO3UIMH HOBU3HBI,
OPUTMHATIbHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TMO3UTHBHOE CTPATETMYECKOE TMOBEAECHUE B PA3IMYHBIX
CUTYaIUsX, TPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiajeHue yHUBEPCAJbHBIMU PeryJIATUBHBIMH 1€ HCTBUSIMH

1) camoopranuszanus:

UCIIOJb30BaTh OHMOJIOTMUECKUE 3HAHUS I BBISIBICHHUS NPoOOJIeM U HUX
pEIIeHUs B dKU3HEHHBIX U YUEOHBIX CUTYaLIUAX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKUX 3HAHUI II€JIEBbIE M CMBICJIOBBIE
YCTAHOBKHM B CBOUX JEUCTBUSX UM MOCTYNKaX MO OTHOIIEHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAFOIINX;

CaMOCTOATENbHO OCYILECTBISTh MMO3HABATEIbHYIO NEATEIbHOCTD, BBISBISATDH
po0JIEMbl, CTABUTh U (OPMYIUPOBATh COOCTBEHHBIE 331a4l B 00pa30BaTEIbHOM
JESATEIIbHOCTH U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIbHO COCTAaBIATh IUIAH pEIIEHUS MNpoOJeMbl €  Yy4ETOM
MUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATNOYTCHU;

J1aBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacHIMpsATh PaMKH y4eOHOT0 peMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JenaTb OCO3HAHHBIN BHIOOD, ApIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OIICHUBATh MTPUOOPETEHHBIH OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO IMIMPOKOW SPYIULIMU B
pa3HBIX O00JACTAX 3HAHUWM, MOCTOSHHO TMOBBINIATH CBOW OOpa30BATEIBLHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYal[UsIM, BHOCUTh KOPPEKTUBBI B JESITEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJIJIETh ~ HAaBBIKAMU  [O3HABATe€IbHON  peduiekcMM Kak  OCO3HaHMS
COBEpLIAEMBIX JEUCTBUI W MBICIUTENbHBIX MPOLECCOB, UX pPE3YyIbTaTOB U
OCHOBAHHUM, UCIOJb30BaTh NMPUEMBI pedeKcUu NIl OLEHKU CUTyalluH, BhIOOpa
BEPHOT0 PELICHHUS;

YMETh OLICHWBATh PHUCKM M CBOEBPEMEHHO NPUHUMATh PEUICHUS O HX
CHIKEHUIO;



NPUHUMATh MOTHBBI W APTyMEHTBl APYTrUX IMPHU aHAIM3€ PE3YyJIbTaTOB
TeSITENIbHOCTH;

3) npuHsiTHE ce0sl U IPYrux:

MPUHUMATH Ce0s1, IOHUMAasi CBOM HEOCTATKH M IOCTOUHCTBA,

MpPUHUMATh MOTHUBBI M apTyMEHThl JPYruX TpH aHAIM3E pe3yJbTaToOB
TeSITENIbHOCTH;

MIPU3HABATh CBOE MPABO M MIPABO APYTUX HA OIHOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3UIIMH IPYTOTO YETI0OBEKA.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTrHbie pe3ymbTaThl ocBoeHUss mporpammbl COO mo Owosornud Ha
0a30BOM ypOBHE BKIIIOUAIOT CIienudraeckue 11 yaeOHOTO nmpeamera « buosorusn
Hay4YHbIC 3HAHMSI, YMEHHS U CTIOCOOBI IEUCTBHI MO OCBOCHUIO, MHTEPIPETAIIIH U
npeoOpa30BaHUIO0 3HAHUN, BUBI JEATEIHHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUM B PAa3IMYHBIX y4E€OHBIX CUTYaIlUsX, a TaKKEe B pPeabHbIX
KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C Ouonorued. B mporpamme mpenMeTHbie
pe3yAbTaThl MPEACTABIICHBI IO T0J1aM 00yUEHHUS.

[IpenmeTtHbie pe3ynbTaThl OCBOEHUS yueOHOTro npeamera «buonorus» ¢ 10
Kaacce N0JHKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OUOJIOTHUH B CUCTEME HAYUHOTO
3HaHMSI E€CTECTBEHHBIX HayK, B (POPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAayYHOU KapTHHBI MUpPa MU HAyYHOT'O MUPOBO33PEHHUS, O BKIIAJ€ POCCUNUCKUX U
3apyOECKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHM, (PYHKIHOHAIBHON
IrPaMOTHOCTH YEJIOBEKA /1JIs1 PELLICHHS] )KU3HEHHBIX 33/1a4;

YMEHUE PACKpbIBATh COJIEpKaHUE OHUOJOTHYECKUX TEPMHHOB W TOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BEIIeCTB U NpEBpallCHHE
SHEPTrHUH), FOMEOCTa3 (CaMOpEeTyJIsiLiKs), YPOBHEBAsI OpraHU3alMsl )KUBBIX CUCTEM,
CaMOBOCTPOU3BEECHUE (PENPOTYKLIHS ), HACIEICTBEHHOCTh, I3MEHUYHUBOCTD, POCT U
pa3BUTHE;

yMEHHUE W3JaraTh OWOJIOTHYECKHe Teopuu (KJIeTOdYHas, XpPOMOCOMHas,
MyTallMOHHAsI, IEHTpalbHas J0TMa MOJEKYIIpHOW Owuonorun), 3akoHbl (I
Mennens, T. Moprana, H. V. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpa3us u
MPOUCXOXKAEHUS KyJIbTypHbIX pacTenuit H. . BaBuioBa), onpeaensiTe rpaHulibl
UX MPUMEHUMOCTH K )KMUBBIM CHUCTEMAM;

YMEHHE BJIaJI€Th METOJaMH Hay4YHOT'O TTO3HAHUSA B OMOJIOTHH: HAOIIIOIEHUE U
OTNHMCaHUE >KUBBIX CHUCTEM, MPOIIECCOB W SIBJICHHUM, OpraHU3alusi U MpPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTa,  BBIJBIKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCJIEyeMbIMH BEIMYMHAMHU, OOBSICHEHUE MOIYYEHHbBIX



pEe3yIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNA U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUY IIOJIy4Y€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATh CYHIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U
AYKapUOT, OJHOKIETOYHBIX U MHOTOKIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoleccoB: 0OMEHa BELECTB U MPEBpAIIECHUS] SHEPTUU B KIETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO W HSHEPreThdeckoro oOMeHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHHUSA, WHAUBUAYATbHOTO PpAa3BUTHSA OpraHU3Ma
(oHTOTEHE3);

yYMEHUE MPUMEHSTh MOJyYE€HHBbIE 3HAHUS N1 OOBACHEHUS] OMOJIOTUYECKUX
MPOLIECCOB U SABJICHUH, U1 NPUHIATUSA NIPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HU C I1ENbI0 oOecreueHus 0e30MacHOCTH CBOETro 3J0pPOBbA U 3/10POBbS
OKPY’KaIOIIMX JIIO/IeH, COOIOIEHH HOPM IPaMOTHOTO TOBEACHHUSI B OKPY>Kato e
MPUPOJHON cpene, NOHUMaHUE HEOOXOJUMOCTHU HCIOJIb30BaHUS JOCTHUKEHUM
COBpPEMEHHOM  OMOJIOTMUM M OMOTEXHOJOTMHA [  PalUOHAIBLHOIO
MPUPOA0TOIb30BAHUS,

YMEHUE pellarh »JJIEMEHTapHble TE€HETUYECKUE 3aJadyd Ha MOHO- H
OUTHOPHUIHOE CKpELIMBAHUE, CLEIJICHHOE HACJIEA0BAaHUE, COCTAaBJSTh CXEMbI
MOHOTHOPHUIHOTO CKPEILIMBAHUS JI MPEACKa3aHUsl HACJEIOBAaHUs MPU3HAKOB y
OpPTaHU3MOB;

YMEHHUE BBITIOJHATH J1a0OpaTOpHBIE U MpaKTHYECKHe paboThl, COOII0NATH
npaBuiia Ipu padoTe ¢ y4eOHbIM U Ja00PaTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHYECKH OIICHWBAaTh M HUHTEPIPETUPOBATH HHPOPMALUIO
OMOJIOTMYECKOTO COJEPKAHUSA, BKIIOYAIOUIYI0 IICEBJOHAYYHbIC 3HAHMS W3
Pa3NIMYHBIX HCTOYHUKOB (CpeiIcTBa MacCOBOIM HH(OPMAIIMY, HAYYHO-TIOMYJISIpHbIE
MaTepualibl), ITUYECKHE AacCHeKThl COBPEMEHHBIX HCCIIEIOBaHUNH B OMOJIOTHH,
MeIHIUHE, OMOTEXHOJIOT UM,

YMEHHE CO03/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIICHMS,
0000111as1 OMOJIOTUIECKYI0 MH(POPMAITHIO U3 HECKOJIBKHX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHITHUIHBIN amnmapat OMoJI0THH.

[IpenmerHbie pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 11
Kaacce NOJHKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUH B CUCTEME HAYUHOTO
3HaHMSI E€CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTHHBI MUPa U HAYYHOT'O MUPOBO33PEHHUS, O BKIIAJE€ POCCUNUCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHM, (PYHKIHOHAIBHOU
IrPaMOTHOCTH YEJIOBEKA /1JIs1 PELLICHHsI )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpbIBATh COJIEpKaHUE OHUOJOTHYECKUX TEPMHHOB W TOHATHM:
BU/I, TIOMYJISALMS, TEHO(POH/I, IBOJIIOIMS, ABWKYIIHE CUIIbI ((haKTOPbI) IBOJIOIUH,
MPUCIIOCOOJEHHOCTh OPTAaHU3MOB, BUJI000Pa30BaHKe, YKOJIOTHUECKUE (PAKTOPHI,



DKOCHCTEMa, TMPOAYLUEHThl, KOHCYMEHTBI, PEIYIEHThI, IIENH MHUTAHWUA,
AKOJIOTHUYECKas MUpamMuga, OuoreoneHos, onocdepa;

YMEHHE WU3Jlaratb OWOJIOTUYECKHE TEOpHH (PBOJIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOPHS OHBOJIOIHMH), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoasimeBoro cxojactBa K. M. bapa, uepenoBaHus TJIaBHBIX HalpaBieHUN U
mytei sBomonmu A. H. CepeprioBa, yuenus o omochepe B. . Bepnanckoro),
OTIPENICTISITh TPAHUIIBI MX TPUMEHUMOCTH K )KHMBBIM CHCTEMaM;

YMEHHE BJIaJI€Th METOJaMH Hay4YHOT'O TTO3HAHUS B OMOJIOTHH: HAOJIIOIEHUE U
OTIMCAHWE KHMBBIX CHCTEM, MPOIIECCOB U SBJICHUH, OpraHU3alUs U TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIJBIDKCHHE  TUIOTE3bl,  BBISIBICHHUE
3aBHUCUMOCTH MEXIY HCCICTyeMbIMH BEIMYWHAMH, OOBSICHEHHE IOJTydEeHHBIX
Pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHH, TEOPUNA M 3aKOHOB, YMECHUE
JieNaTh BHIBOJIBI HA OCHOBAHWY IMOJYYCHHBIX PE3YJIbTaTOB;

yYMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHUS OHOJOTUYECKUX
0OBEKTOB: BHJOB, NOMYJSLUNA, NPOIYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOTreoIeHO30B M OJKOCHCTEM, OCOOCHHOCTH TIPOILIECCOB: HACJEIACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPA, BU1000pa3oBaHusl, MPUCTIOCOOJICHHOCTH
OPTAaHMU3MOB, JEUCTBHS HKOJOTUYECKHX (DAaKTOPOB HAa OPTraHU3MBI, TEPEHOCA
BEIIECTB M IOTOKA DSHEPTHH B HDKOCHCTEMAaxX, AHTPOIIOTCHHBIX H3MCHCHUU B
HKOCUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOT€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSITh TOJydYeHHBIC 3HAHUS NJIS1 OOBACHEHHS] OMOJIOTUIECKUX
MPOLECCOB U ABJICHUM, JUUIA NMPUHATUSA MPAKTUYECKUX PENICHUH B MOBCEIHEBHOM
KU3HA C TENbI0 OOecredyeHusi 0e30TacHOCTH CBOETrO 3J0POBBA U 30POBbBS
OKPY’KaIOIIHX JIIO/IeH, COOIOICHNS HOPM IPaMOTHOTO TIOBEACHHMSI B OKPY KA IIEH
MPUPOJHON cpene, MOHMMAaHHEe HEOOXOIUMOCTU HCIIOJIb30BaHUS JOCTHKCHHMA
COBPEMEHHOM OMOJIOTHY JIJIS pallMOHATLHOTO PP O I0MOJTb30BAHUS;

YMEHHUE pelaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a/1a9t, COCTABIIATh CXEMBI
MIEPEHOCA BEIIECTB M SHEPTUU B IKOCUCTEMAX (IIETH IMUTAHMUSA );

YMEHHE BBIMIOJHATH JIAOOpAaTOpHBIE U TMpakTU4YeCKue padoThl, COOMIOAATH
MpaBwWiIa Ipu padoTe ¢ y4eOHBIM U JJa00PaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYCCKH OIICHMBATh W HWHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIIOYAIONIYI0 TICEBJIOHAYyYHBIC 3HAHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM HH(OpMAITHH, HAYIHO-TIOMYJISIpHBIE
MaTepuaibl), paccMaTpuBaTh  TJIOOANbHBIE  HKOJIOTHUECKHE  MPOOJIEMBI
COBPEMEHHOCTH, JOPMHUPOBATH [10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3 UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC IUCHMEHHBIE U YCTHBIE COOOIICHUS,
0000111251 OMOJOTUUYECKYIO MH(DOPMALIUIO U3 HECKOJBKUX UCTOYHUKOB, TPAMOTHO
WCIIOJIh30BaTh MOHITUIHBIN anmapat OuoJI0THH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE
HanMeHoBaHue pa3iesioB U TeM (uud poBbIe)
Ne n/m Konrpoabnsie | IIpakruyeckue
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bu6mmoreka [IOK
! buonorms Kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
2 JKuBbI€e CUCTEMBI U UX OPraHU3aLU S 1
https://m.edsoo.ru/7f41¢292
. bu6mmoreka [IOK
3 XUMHUYECKUI COCTaB U CTPOEHUE KIETKU 8 1
https://m.edsoo.ru/7f41¢292
4 KuzneneaTeIbHOCTh KIETKA 6 Bubmuorera IIOK
https://m.edsoo.ru/7f41¢292
5 Pa3MHO)XeHME 1 MHANBUTyaJIbHOE Pa3BUTUE 5 1 bubmorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacneacTBeHHOCTh U MI3BMEHYHBOCTD g L5 bubmuoreka IIOK
OpPraHH3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekunst oprann3MoB. OCHOBBI 3 bubnmnoreka [IOK
OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
b K
8 PesepBHOE Bpemst 1 nommorexa [0
https+//m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34 0 4




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM uud poBbie
Ne n/mt P KonrpoJsbnbie | IlpakTnyeckue (uacpp )
MPOrpaMMabl Bcero o0pa3oBareJ/ibHbIE
padoThbI padoTbI
pecypebl
bu6mmorexka [IOK
I IBoMmonKOHHs bKoNornA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pAa3BUTHE )KU3HU Ha 9 0.5 bubnmnorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMmsl 1 0 arolas cpena 5 1 brbmmorexa HOK
p pyx P https://m.edsoo.ru/7f41cc74
bubmuoreka [IIOK
4 Coo06 9
000I1IeCTBa M IKOJIOTUYECKUE CHCTEMBI https/m.cdsoo.ru/7f4 ] cc74
bub6 OK
5 PesepBHOE Bpemst 2 nommoreka I
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34 0 2.5







IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE
Ne Hara @ poBbIE
Tema ypoka Konrpoabubie | IIpakTuueckue
n/n Bceero u3ydeHusi | oOpa3oBaTeibHbIE
padoThbI padoThbI
pecypcesl
bu6mmoTexka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.1u/863e6122
https://m.edsoo.ru/863e632a
Metoapl mO3HAHUS KUBOU TPUPOJIBIL.
[pakruueckas padota Ne 1
bu6mmoTexka [IOK
2 «Mcnionp30BaHKE PA3TMYHBIX 1 0.5
https://m.eds00.1u/863e¢6122
METO/IOB IPH U3YUYECHUHU
OMOJIOTHUECKUX OOBEKTOB)Y
3 buonornueckue cucteMsl, POLECCHI 1 bubauoreka [IOK
1 UX U3YYCHHE https://m.eds00.1u/863e¢6564
4 XUMHUYECKHU# coCcTaB KIeTKH. Boma u | bu6mmoreka [IOK
MHUHEPAIBHBIE COJU https://m.edsoo0.ru/863e674¢e
5 benku. CocraB u cTpoeHue OSIIKOB 1 bubmorexa [IOK
https://m.eds00.1u/863e¢6b72
depMeHThI — OUOJIOTHYECKHE
KaTanu3aTopsl. JlabopaTtopHas
6 pabora Ne 1 «3yuenue 1 0.5 bubnuorexa [IOK
KaTaJJUTUYECKONM aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMHJI1a3bl
WJIM KaTajasbl)»
7 VYrneBoasl. JIunuael 1 Bubmoreia LIOK
https://m.eds00.1u/863e¢6870




bu6mmoreka [IOK

8 HylienHoBEIe kicnoTsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus n MeToasl U3y4eHUs bubnuoreka [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Knetka kak 1enoctHas xuBas
cucreMa
CTpoeHune 3ykapuOTHUECKOW KIETKH.
Jlaboparopuast pabora Ne 2
«3yuenune cTpoeHHUsI KIETOK bubnmnorexa [IOK
11 pacTeHU, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepuii 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpEnaparax u ux
OTIMCaHUE
12 OOMeH BEIeCTB UITH METa00IH3M bubmorexa [IOK
https://m.edsoo.ru/863e766¢
13 doTocuHTE3. XEMOCUHTE3 bubmorexa TIOK
https://m.eds00.1u/863e7¢98
. bu6mmoTexka [IOK
14 Inepreruicciuii 0bmen https://m.eds05M863e7aae
JKuszHeHHbIN UK KIeTKU. JleaeHue
KkieTkr. Muto3. JlabopaTtopHas Bu6morexa [IOK
15 pabora Ne 3 «Habnronenue MuTo3a B 0.5 https/m.cdsoo.rw/863¢7dcd
KJIETKaX KOHYMKA KOpellka Jiyka Ha
TOTOBBIX MUKpPOIIpEIIapaTaxy»
16 buocunTes Oenka. Peakuus bubmuoreka [IOK
MaTPUYHOTO CHUHTE3a https://m.eds00.1u/863e796e
17 Tpaucnsius — 6nocuHTE3 OENKa E;Ig?;rgiediigfjg 6367960
18 Hexnerounblie Gopmbl KU3HU — bubnuotexa LIOK




BHUPYCHI

https://m.eds00.1u/863e7540

bu6mmoreka [IOK

19 @opMBI pa3MHOXKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edso00.ru/863e83 1e
20 Meiios bu6mmoreka [IOK
https+//m.edsoo.ru/863e7f4a
OOpa3zoBaHue U pa3BUTHE MOJIOBBIX
K1eTok. ONI0/10TBOPEHHE.
11 JlabopaTtopnas padota Ne 4 0.5 bubnunoreka LIOK
«3yueHue CTpoeHUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnunoreka LIOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
23 I'enernka — Hayka o bubnmnorexa LIOK
HacJIeACTBEHHOCTH U N3MEHUYHUBOCTH https://m.eds00.1u/863e 8612
3aKOHOMEPHOCTH HAaCIEAOBaHUs
24 npu3HakoB. MoHOrHOpHAHOE bubmmorexa [OK
https://m.eds00.1u/863e¢8878
CKpeIlMBaHHE
UTHOPUIHOE CKpEIMBaHue. 3aKOH
25 §e3aBHin\[/Ioro If:CJ'iI:IHOBaHI/IH Brbnuoreia [OK
https+//m.edsoo.ru/863e89a4
MPU3HAKOB
CleneHHoe HAaCcJIeOBaHUE
npusHakoB. JlabopaTopHas padota
2% Ne 5 «M3yuenue pe3yapTaToB 0.5 bubmmnorexa [IOK
MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO https://m.eds00.1u/863e8c60
CKpEeIMBaHMS y Ap030(UIIBbl HAa
TOTOBBIX MUKpPOIIpENapaTax»
27 I'enetuka nona. HacnenoBanue bu6mmoreka [IOK




IIPU3HAKOB, CIICIIJICHHBIX C ITOJIOM

https://m.eds00.1u/863e8c60

W3menunBocTh. HeHnacneacTBeHHas
M3MEHYUBOCTh. JlTabopaTopHast

73 pabota Ne 6. Uzydenue | 0.5 bubnmoreka [IOK
MOAM(UKAITMOHHONW M3MEHUYHNBOCTH, https://m.edso0.1u/863e8efe
MOCTPOCHHE BApUAITMOHHOTO psifia U
BapHUalMOHHOU KPUBOW»

HacnencTtBenHas 13BMEHYHUBOCTb.

79 JlabopaTtopHnas pabora Ne 7. 1 0.5 bubnmnorexa [IOK
«AHanMM3 MyTau y apo3oduiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpENapaTax»

30 ['eneTunka yenoBeka 1 bubmmorera [IOK

https://m.edso00.ru/863e8d78
PesepBHbIii ypok. O0600IIEHKE TTO

31 teme «HacnencTBeHHOCTh U 1
M3MEHYMBOCTb OPTaHU3MOB»

32 Cenekuus KaKk Hayka v IMpoLiece 1 bubmmorexa LIOK

https://m.eds00.1ru/863e9214

13 MeTo/pl ¥ JOCTHIKEHU S CENEKIINU 1 bu6mmoTexka [IOK
pacTeHU U )KUBOTHBIX https://m.eds00.1u/863e9214

34 buorexHonorus kak orpacib 1 bub6muorexa [IOK
IPOU3BO/JICTBA https://m.eds00.1u/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOI'PAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
Ne Hara uu@ poBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3y4deHusi | oOpa3oBaTeJibHbIE
padoTbI padoThbI
pecypcebl
1 DBOIIO €TOJIbl €€ N3YUCHUS 1 bubmmorexa TIOK
BOJTIOIHA M METOBL ya https://m.edso0.ru/863ea20e
) Hcropus pasBUTHS IPEACTABIECHUI 1 bubmuotexa LIOK
00 DBOIOIIAN https://m.eds00.1u/863e9570
3 MuxposBosonus 1 bubmorexa [IOK
https://m.edsoo.ru/863e9cle
[Nomynsius xak 3jeMeHTapHast
€IWHUIA BUA U SBOJIOLIN Y.
4 JII;60 I:TO HI'c[lfI abora ;0 1 1 0.5 butanorexa LIOK
paTOpHAA P ) ’ https://m.eds00.1u/863¢99¢6
«CpaBHEHHE BUIOB IO
MOP(}OIOTHYECKOMY KPUTEPHIO»
5 JIBmoxymme cuitbl (3JIeMEHTapHbIS | bubnmnorexa [IOK
(hakTOpBI) IBOTIOIUHU https://m.edsoo.ru/863e9da4
bu6motexka [IOK
6 EcrecTBe i1 0TOOp U ero 1
TECTBEHHRII OTOOP 1 €ro (opubt https://m.eds00.1u/863e9ed0
PesynbraTel 3BOMIOIUNA:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
7 BH1000pa3oBanue. JlaboparopHas | 0.5 bubmmnorexa LIOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e91de
MPUCIIOCOOJICHHOCTH OpraHu3Ma u e€
OTHOCHUTEIIBHOTO XapaKTepa
2 Hanpasnenus u nyru 1 bubmmnorexa LIOK
MAaKpO3BOJIFOLIUU https://m.edsoo.ru/863e9cle




9 HeoOpaTumocTs 3BOMIOIIUN
10 Hcropus xu3Hu Ha 3emiie U METOIbI
e€ u3ydeHust
1 ['unoressl MPOUCXOKACHUS JKU3HU bu6mmoteka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
1 PazButue xu3Hu Ha 3eMIie Mo 3paM u bubnuorexa [IOK
rnepuoaam https://m.edso0.ru/863eabbe
OCHOBHBIE ATaITbl YBOJIOIUN
PaCTUTEIBHOTO W )KUBOTHOTO MHUPA.
13 [Mpakruueckas padota Ne 1 0.5 bubnuoreka [IOK
«3yyeHne HCKONaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pPacTEeHUM U KUBOTHBIX B
KOJUTCKITHSIX»
14 CoBpemeHHas cuctema bubnuorexa [IOK
OpraHU4E€CKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOIIOLHS YeJIOBEKA (AHTPOIOTEHE3) bubmmorexa LIOK
https://m.edsoo.ru/863eac2c
16 JBwmxynme cuiibl (pakToph) bubnuoreka [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOJIOIIUU
YyeIoBeKa
18 YenoBeueckue pachl U MPUPOTHBIE bubnmnorexa [IOK
aJlanTalluy 4YeJIOBEKa https+//m.edsoo.ru/863eaea
PesepBubIit ypok. O0600MIIEHNE 1O
19 TeMe «BO3HUKHOBEHUE U PAa3BUTHE
JKU3HH Ha 3eMIIe»
20 DKOJIOrus KaK Hayka
21 Cpenpl 0OOUTaHUS U SKOJIOTUYECKUE bu6aunoreka [IOK




(hakTopbl

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

AbunoTtnyeckue GakTOphbI.
JlabopaTtopHnast pa6ora Ne 3.
«Mopdomorrndeckne 0COOCHHOCTH

22 ACTEHUH U3 pa3HbIX MECT 0.5 Brbmmorexa [IOK
p p ' https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas pabora
Ne 4. «Bnusnue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa
bu6mmoreka [IOK
23 b
HOTHeECKIE (aKTOpb! https/m.edsoo.r/863eb348
DKOJIOrHYECKUE XapaKTePUCTHUKU
nonymsinuu. [Ipaktiudeckas padora
24 No 2 «ITozcuér miaO0THOCTH 0.5
MOMYJISIIIA I Pa3HbIX BHIOB
pacTeHui»
75 CooOrriecTBa OpraHN3MOB — bubnmnorexa [IOK
OMOIIEHO3 https://m.edso00.1u/863eb46a
26 DKOJOTHYECKAE CHUCTEMBI bu6mmoTeka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE [TOKA3aTEIU IKOCUCTEMBI.
bu6mmorexka [IOK
27 DKOJIOTUYECKUE MUPAMU/IBI.
. https+//m.edsoo.ru/863eb5fa
CaoiictBa skocucTem. CyKieccus
28 [IpupoaHbie SKOCUCTEMBI
29 AHTPOIIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rmobanpHas bubnmnorexa [IOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUSA bubnnoreka LIOK

ouocdepsl

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




32 YenoseuecTBO B Onochepe 3emiun 1
3 CocymiecTBOBaHNE TTPUPOJIBI U 1 bubnmnorexa [IOK
YeoBeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O0001IEHNE TEMBI
34 «Coo0ImecTBa M IKOJIOTHYECKIE 1
CHCTEMBID»
OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOI'PAMME







HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpPaMMbl CpeHEro 001ero 0opa3oBaHus

CdopMUpOBaHHOCTh 3HAHHH O MECTE€ W POJIM OHWOJOTHH B CHUCTEME
HayIHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (GOPMHUPOBAHUH COBPEMEHHOU
€CTECTBCHHO-HAYYHON KAPTHUHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJI¢ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosornu; (QyHKIMOHATBHOW TPaMOTHOCTH YENIOBEKA JIJIS PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphelBaTh COJEp)KaHHE OHMOJOTMYEeCKUX TEPMUHOB U
MOHSATHI: KU3Hb, KIETKA, OPraHu3M; MeTabonu3M (0OMEH BEUIECTB U
NpeBpallieHue »HHEPruu), TOMeOocTa3 (CaMOperymsuus), YpOBHEBas
OpraHu3aIus XUBbIX CHCTEM, CaMOBOCIpPOH3BeAeHUE (PEIPOIyKIIUs),

HaCJIC€ACTBEHHOCTb, UBMCHYNBOCTD, POCT U Pa3BUTUC

YMeHue usnaratb OMOJOTHYECKUE TEOPHH (KIETOYHAs, XpPOMOCOMHas,
myranuonHas), 3akonsl (I. Mengens, T. Moprana, H.1. Basunosa) u
ydeHHsT (0 IIEHTpaX MHOTooOpasusi U MPOUCXOXKICHHUS KyIbTYPHBIX
pacrenuit H.1. BaBuiioBa), onpenensTb rpaHuLbl KX IPUMEHUMOCTH K

JKHBBIM CUCTCMaM

YMeHue BialeTh METOJaMH HAydyHOTO TIO3HAHWUS B OWOJIOTHH
(Habmro/leHre W OMHUCAaHHWE JKUBBIX CHCTEM, IMPOIECCOB W SIBIICHUH;
OpraHM3alus ¥ TPOBEICHHWE OHOJIOTUYCCKOTO  JKCIEPUMEHTA,
BBIJIBIDKCHHE  THIIOTE3bl;  BBISABJICHHEC  3aBHCHMOCTH  MEKIY
HCCIICyeMbIMHA BEIIMYMHAMH, OOBSCHEHUE MOTYUYCHHBIX PE3YIIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSATHH, TCOPHUH M 3aKOHOB; YMCHHE

JIeNIaTh BBIBOJIbI HA OCHOBAHU U MOJTYYEHHBIX PE3YJIbTaTOB)

10 KJIACC
Kon

MpoBePsIeMOT0
pe3yJbTaTa

1

2

3

4

5

VYmenue BbIJIC/ITh CYIICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
MNPpOKaApUOT HW  IJYKAPHUOT, OJHOKICTOUYHLIX MW MHOTOKICTOYHBIX
OpraHnu3mMoB; 0COOEHHOCTH IMpoeccCcoB oOMeHa BCHICCTB n
NpeBpaliCHUA OSHCPIUU B KIICTKC, (1)0TOCI/IHT633, JIaCTHYCCKOIO H
OHECPICTUYICCKOI'O O6MeHa, XCMOCHHTC34a, MHUTO34, MeﬁOSa,
OIINIOAOTBOPCHU A, Pa3MHOKCHH A, HUHIUBUAYAJIIbHOT'O PasBUTHUA

opra"u3ma (OHTOTEHE3)




YMeHue NOpUMEHATh TOJy4YeHHble 3HaHUA A OOBSCHEHUs
OMOJIOTMYECKUX MPOIIECCOB U SABJICHUH, IS MPUHATUSA MPAKTHYECKUX
pelleHUi B OBCEIHEBHOM KU3HU B 1IeJIAX oOecreueH st 6e301acHOCTH
CBOETO 3JI0POBbsI M 3I0POBbsI OKPYXKAIOLUMX JIOAEH, COOII0AEHUS HOPM
OKpYKaroLIen

HCIIOJIb30BaHMU A

I'PpaMOTHOI'O INOBCACHUA B HpHpOI[HOﬁ cpeac;

IIOHMUMAaHHUC HeO6XOI[I/IMOCTI/I JOCTHXKEHUHU
COBpeMCHHOﬁ OHMOJIOTMM U OHMOTEXHOJIOTHH 1 pallnOHAJIBHOI'O

MpUPpOAOITIOJIb30BAHH S

YMeHue pemmarh 3JIEMEHTApHbIE TEHETUYECKHE 3a/Jadyll Ha MOHO- H
TUTHOPHUIHOE CKpEIMBAaHKE, CIEIICHHOE HAaCJIeJOBaHUE; COCTABIISATh
CXEMBI MOHOTHOPHUTHOTO

CKpCIIIMBaHUA JIIsL NpCACKa3aHu A

HAaCJIeOBaHUs IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH J1a0OpaTOpHbIE M IpaKTUYecKhue padoThl,

cobOmoiaTh TpaBujaa Tpu paboTe ¢ y4eOHBIM M JIAOOPATOPHBIM

obopynoBaHuEM

YMeHHe KpUTHYECKUd OLIEHMBATh U HMHTEPIPETHPOBATH MHGPOPMALIMIO
OMOJIOTMYECKOTO COJePKAHUS, BKITIOYAIOLIYIO MCEBOHAYYHbIC 3HAHUS
U3 pa3nuyHbIX ncToyHuKoB (CMU, HaydHO-TTOMYINISPHBIE MaTEpPHAIIbI);
THYECKME AaCIEKThl COBPEMEHHBIX MCCIeIOBaHUNH B OHOJIOTHH,

MCIUIIUHC, OMOTEXHOJIOTHHU

10

YMeHne co3iaBaTh COOCTBEHHBIE MMCHMEHHBIC U YCTHBIE COOOIICHMS,
00001251 OMOJIOTHYECKYI0 HHMOPMAIIHIO U3 HECKOJIBKUX MCTOYHHKOB,

TpaMOTHO HCITIOJIB30BATh MMOHSATHUHMHBIN armapar OHMOIOTHH

11 KUIACC

Koa
NPoBeEPSIEeMOro
pe3yJbTara

IIpoBepsiemMble npeAMeTHbIE pPe3yJIbTATHI 0CBOEHUSI 0OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl CpeHEro 001ero 0opa3oBaHus

CdhopMUPOBaHHOCTh 3HAHUW O MECT€ W POJU OHOJIOTUM B CHCTEME
HAyJYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KAPTHHBI MHUpa ¥ HAYYHOTO MHPOBO33PECHHS; O
BKJIQJIE POCCHUUCKUX W 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu; QyHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JUIS PELICHUS

KU3HCHHBIX 3aJja4

YmMmeHue PAaCKpbIBATh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

MMOHSATHUH: BUJ, NOIYJIALNA, l"eHO(I)OHI[, 9BOJIIOOUSA, ABUKYIMEC CHUJIBI




(dpaxropsr) 3BOJIOIUH, MPUCITIOCOOJIEHHOCTh OpraHu3MOB,
BU1000pa3oBaHue, IKOJIOTHYECKUE (axTopsl, 9KOCHCTEMA,
OPOAYIEHTHI,  KOHCYMEHTBHI,  PEAYyHEeHTHl,  I[eNH  [UTaHHS,

HKOJIOTHYECKasi MupamMua, Onoreouenos, ornocdepa

YMeHue uznaraTb OMOJIOTHYECKHE TEOpUH (IBOTIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETMYECKas  TEOpUsl  OSBOJIOLMM), 3aKOHBl H
3aKOHOMEpPHOCTH (3apoabiiieBoro cxoactBa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u nyrei 3pomonnu A.H. CeBeprioBa, yueHus o
ouochepe B.J.  BepHaackoro), ompeneNnsTh  TPAHHUIBI  UX

MNPpUMCHUMOCTH K ) XUBBIM CUCTCMaM

YMeHue BialeTh METOJaMH HAydyHOTro TIO3HaHUS B OWOJNOTUH
(HaOmrofieHHe M ONMHMCaHHUE >KUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUM;
opraHuszanus ¢ TpoBeleHHE OHOJIOTUYECKOTO  SKCIEPUMEHTA,
BBIIBUKEHHUE  TUMOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXAY
UCCIIelyeMbIMUA BEJIIMUYMHAMU, OOBSCHEHUE MOJTYYEHHBIX PE3YJIbTaTOB,
HCIIOJIb30BAHHBIX HAy4YHBIX MOHATHN, TEOPHUH M 3aKOHOB; YMEHHE

JIeNIaTh BBIBOJIbI HA OCHOBAHU U MOJYYEHHBIX PE3YJIbTATOB)

YmMmeHue BBIACIIATH CYHICCTBCHHBIC MpU3HAKA CTPOCHHA
OMOJIOTHYECKHX  OOBEKTOB: BHJOB, HOHYHHHHﬁ, MNpOAYLICHTOB,
KOHCYMCHTOB, PCAYLICHTOB, 6I/IOFCOI_IGHO3OB u OKOCHUCTEM,
0COOEHHOCTH MponeccoB HacIeICTBEHHOMN HU3MCHYUBOCTH,
CCTCCTBCHHOI'O 0T6opa, BI/II[OO6pa3OBaHI/IH, HpI/ICHOCO6J'IeHHOCTI/I
OpTraHU3MOB, JEUCTBHUS DKOJOTMYSCKUX (I)aI(TOpOB Ha OpraHHu3MBblI,
MEepeHOCa BCUICCTB U IMOTOKA SHEPTUU B SKOCUCTECMAX, aHTPOIIOICHHBIX
W3MEHEHHUH B DKOCHCTEMaxX CBOECH MCECTHOCTH, KPpYroBOpOTa BCHICCTB U

OMOTeOXMMHUYECKUX ITUKIOB B Onocdepe

YMmenune MNpUMCHATDH MOJYYCHHBIC 3HaHUA JIIsL 00BsICHEHHS
OMOJIOTMYECKUX IPOLECCOB U SIBJICHMH, AJIS NPUHATUS MPAKTHYECKUX
pelIeHUH B MOBCEAHEBHOMN KU3HHU B IENIAX 00eCIedeHUs 0€30IaCHOCTH
CBOETO 3/10POBbS U 310POBbsl OKPYXKAIOLMX JIFOJEH, COONIIOEHUS HOPM
ITPaMOTHOIO IIOBEIECHMS B  OKPYXKAlOLEH IMPUPOJHOM  Cpele;
IIOHHUMAaHHUC HGO6XO,£[I/IMOCTI/I HCIIOJIb30BaHU A HOCTI/I)KGHI/II;'I

COBPEMEHHOW OMOJIOTHH ISl PAllOHAIBHOTO MTPUPOAOTIOIB30BAHMS

Ymenune peliaTh 3JIEMCHTAPHEBIC OMOJIOTHYECKH E 3aJa4yn, COCTaBJIATH

CXeMbl TIEPEeHOCca BEIIECTB U SHEPTUH B SKOcHcTeMax (LIeTy MUTAHUS)

YMeHue BBIIONHATH J1a0OpaTopHble W  IpaKTUYecKue paboThl,
coOmogarh HpaBWiIa OpU paboTe C Y4eOHBIM M J1a0OpaTOPHBIM

obopynoBaHueM




YMeHHe KpUTHYECKU OLIEHMBATh U HWHTEPINPETHPOBATh MHGPOPMALIMIO
OMOJIOTMYECKOTO COJEPKAHUS, BKIIOYAIOLIYIO MCEBOHAYYHbIE 3HAHUS

U3 pa3nuyHbIX ncTouHukoB (CMU, HaydHO-MTOMYNISAPHBIE MaTEpHAIIbI);

? paccMaTpuBaTh r100anbHbIe IKOJIOTHUECKUE npoOIeMBbl
COBPEMEHHOCTH, (POPMHPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBarth COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHMS,
10 00001masi OMOJIOTHYECKYI0 MH(POPMALMIO M3 HECKOJIBKMX HCTOUYHUKOB,

TpaMOTHO HCITIOJIB30BATH MMOHSATHUHMHBIN armapar OHMOIOTHH




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblIii 1€ MEeHT o€ P:KAHUS

buonorus xak Hayka

1.1

buonoruss — Hayka o xuBoi mnpupone. Ponp Ouonorun B opMHpOBaHUU

COBpPEMEHHOM HaydHOH KapTHHBI MUpa. CrcTeMa OMOJIOTUUECKUX HAYK

1.2

MeTtoasl MO3HAHUS >KUBOU IpUupoaAbL (Ha6J'II-O,Z[eHI/IC, OKCIICPUMCHT, OIIHMCAHUC,
HU3MCPCHUC, KJ'IaCCI/I(l)I/IKaI_[I/IH, MOACINPOBAHUC, CTAaTUCTHYCCKAs 06pa60TKa

JTAHHBIX)

JKuBBIe cucTeMBI M X opraHu3alnusd

2.1

JXKusbie cuctemsl (OMocucTeMbl) Kak MpeaMeT u3ydeHus Omosoruu. CBoiicTBa

OurocucTeM U UX pa3HOOOpasue

2.2

YpoBHU oOpraHu3aluu OWOCHCTEM: MOJICKYISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIH, TOMYISILIMOHHO-BUI0OBOM, SKOCHCTEMHBIH, OrochepHbIit

XHWMUUYECKUH COCTaB U CTPOCHUE KIIETKU

3.1

XUMHYECKMH COCTaB KIETKH. XHUMHYECKHE JJIEMEHTBI: MAaKpOJJIEMEHTHI,
MUKpPOJJIEMEHTBI. Boma u MuHepanpHble BengectBa. @OYHKUMM BOJBl H

MUHEPAIBHBIX BEIIECTB B KieTke. [loepkanne 0CMOTHYECKOTO OaaHca

32

benku. CoctaB u cTpocHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEpPHI OCIKOB.
He3ameHuMBIE ¥ 3aMCHHMbBIC aMHUHOKHCIOTHI. AMHWHOKHCIOTHBIH COCTaB.
YPpOBHU CTPYKTYpBI OCIIKOBOW MOJICKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTHYHAsI CTPYKTypa). XUMHUYECKUE CBOWMCTBa OenkoB. buosorndeckue
(GyHKIIUU OCIIKOB.

depMeHTH — OMonornueckue Karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas crnenupuyHoctb. KodepmenTsl. BurtamuHbl. OTaudwms

(epMEHTOB OT HEOPTAaHMYECKIX KaTaIH3aTOPOB

33

VYreBoapl: MOHOcaxapuabl (TJIOKO3a, pud03a U JAE30KCHPH003a), THCAXapuIbl
(caxapo3a, Jakro3a) M IoOJMcaxapuisl (Kpaxmall, DIHMKOIeH, ILEJUII0JI03a).
Bbuonornyeckre (GyHKIUU YIIIEBOJIOB.

Jlunuapl:  TpUDIMLepuabl,  cTepounsl,  Qochomunuasl.  'mapoduibHO-
runpodoOHble cBoiicTBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHeHHE

YIJI€eBOJ0B, OCIIKOB U JIMTIU 0B KaK HCTOYHUKOB S9HCPIun

3.4

Hyxnennossie kucnotel: JIHK u PHK. Hykieotnipl — MOHOMEpBI HYKIIEHHOBBIX




kucinor. Crtpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuun PHK. ATO:

CTpoeHHUE U PyHKIHUU

3.5

IMuronorus — Hayka o KieTke. Knerounas reopus. Meroasl H3ydeHUs KIETOK

3.6

Knerka kak nenoctHas >kuBas cucreMa. OOIme NPU3HAKU KIETOK: 3aMKHYTast
HapyxHass MemOpana, monekynsl JIHK kak renerudeckuil ammapat, cucrema

CUHTE3a Oelka

3.7

Tumbl KIETOK: 3yKapuOTHUYECKas U MpokapuoTHieckas. OcoOOEHHOCTH CTPOCHHS
npokapuoTHueckoil  kietku. Kierounas crenka Oakrepuii. CtpoeHue
SYKapUOTHYECKOM KIEeTKM. OCHOBHBIC OTJIUYHUS PACTUTEIBHOM, XKUBOTHOU H

rprOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, IIMKOKAIHMKC, UX
¢dyakuuu. [Tnazmatuyeckas memOpana, e€ cBoricTBa u ¢pyHkuu. [{utonnazma u eé
opranou pl. OnqHOMeMOpaHHbBIE OPraHOUIbI KIETKH: 3HAOIIa3MaTH4ecKasi CEeTh
(OIIC), anmapatr T'onpmxu, 1u30coMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KIETKHU:
MUTOXOHJpUH, TacTunbl. llpoucxoxaeHne MUTOXOHAPUNM W TiacTuia. Bumbt
niactua. HememOpaHHbBIE OpraHoOMbl KIETKU: PUOOCOMBI, KIETOYHBIM LIEHTP,

PECHUYKHU, )KTYTUKU. DYHKIIUH OPTaHOU OB KIIETKH. BritoueHust

3.9

SAnpo — perynsaTopHblii 1eHTp KieTku. CTpoeHue sapa: sjepHas 000J0dKa,

KapuoIluiasma, XpOMaTuH, SAAPBIIIKO. XpOMOCOMBI

3.10

TpaHCIOPT BEIIECTB B KIETKE

KusuenesarenbHOCTH KIETKA

4.1

OOMeH BemiecTB, WKW MeTa00IM3M. ACCUMUJIIAINUS (TUIACTUYECKAM OOMEH) H
TUCCUMUJIAIUS (SHEPTeTUYEeCKU OOMEH) — JBE CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Turnel oOMeHa BemecTB: aBTOTPO(HBIH U reTepoTpodHbIi. Pob

(depMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHU SHEPTUHN B KIETKE

4.2

®orocunTte3. CBeToBas U TeMHOBas ¢as3bl GoTrocuHTe3a. Peakunu oTocuHTe3a.
OddexruBHOCTh (PoTOCHHTE3a. 3HAUEHHE (OTOCHHTE3a Ul JKU3HU Ha 3emie.
BnusiHue ycnmoBuit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIIEHUS €r0
IPOIYKTUBHOCTH Y KyIbTYPHBIX PacTEHHII.

XeMocHHTE3. XEMOCHHTE3HUpyIolMe OakTepuu. 3HaYeHHEe XeMOCHHTe3a s

JKA3HU Ha 3eMiie

4.3

DHepreTuueckuii 0OMEH B KieTke. PacieryieHne BeleCTB, BBIJCICHHE W
AKKyMyJUPOBaHUE DJHEPIMH B KICTKE. OTambl SHEPIETHYCCKOTO OOMEHa.
['muxomu3. bpokeHue u ero Buubsl. KHCIOpogHOE OKMCIIEHUE, MM KIETOYHOE

npIxaHue. DPPEeKTUBHOCTh SHEPTETHUECKOTO OOMEHa

4.4

Peakuuu matpuunoro cunte3a. ['eHeTnueckas nHdopmarus u JJHK. Peanuzanms

TCHETUYECKOW HMHQOpMalMu B KICTKEe. | €HETHUYeCKWi KO W €ro CBOWCTRBA.




Tpanckpuniusa — marpuunbiii cuate3 PHK. Tpancmsuus — 6uocunTtes Oenka.

KOI[I/IpOBaHI/Ie aMHUHOKHM CJIOT. Poiib pI/I6OCOM B OMOCHHTE3€e OenKa

4.5

Hexnerounbsie ¢opmbl xku3HU — BUpyCchl. Mcropusi oTkpeiTHs BupycoB (/.M.
WBaHoBckuii). OCOOEHHOCTM CTPOEHUSI M KU3HEIEATEIBHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacteHwii, XHBOTHBIX M YEJIOBEKA, BBI3BIBACMEBIC
BUpycamu. Bupyc mmmyHonedunurta uenoBeka (BUY) — Bo3Oynurens CIIM/da.

[Mpodunakruka pacupoCTpaHECHHS BUPYCHBIX 3a00JICBaHUIMA

Pa3smMHOXeHHE N HHIUBUAYAJIbHOC PA3BUTHUEC OPIaHU3MOB

5.1

KitleTounblii 1MKI, WU JKA3HEHHBIM [UKIT KieTkn. WHTepdasa u MuTO3.
[Ipouieccrl, mporekaronme B wHTepdase. Pernmkanus — peakuus MaTpuiHOTO
cunte3a JIHK. Crtpoenue xpomocom. XpOMOCOMHBIA HabOp — KapUOTHUII.
JMIIonaHbBId W TalJIOMTHBIA ~ XpPOMOCOMHBIE  HaOOpBl.  XpOMaTHIbI.
I{uTonornyeckue OCHOBBI Pa3MHOXKEHUS W WHIUBUIYAIbHOIO PA3BUTHSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum muto3a. I[Ipoueccel, mpoucxonasdmnme Ha

pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKHI CMBICIT MUTO3a

52

®opMbl pa3sMHOKEHHsI OpraHHU3MOB: Oecronoe W MmoyioBoe. Buipl Oecrionoro
pPa3MHOKEHHUS: JICJICHHE HaJBOE, IIOYKOBAHHE OJHO- M MHOTOKJICTOYHBIX,
criopooOpasoBaHue, BETETaTHBHOC pa3MHOXCHHE. HckyccTBeHHOE

KIOHUPOBAHUEC OPraHM3MOB, €TI0 3HAYCHUEC IJId CCIICKINN

53

[TonoBoe pa3sMHOXKEHHE, €r0 OTIANYUS OT OECIOJIOTO.
Meiio3. Craguum Meioza. Ilpomeccel, mpoucxonsdlnme Ha CTagusax Meiosa.
IloBenenne xpomocoMm B Mero3ze. Kpoccunrosep. buomormdeckuil cmbicn U

3HaUYeHH e Melo3a

54

["amerorene3 — mporecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [los0BBIE
JKECJIC3bl: CEMCHHUKHU U SIMYHUKU. O6pa3013aHI/Ie N Pa3sBUTUC IMOJOBBIX KICTOK —
raMmer (crepmaro3ou, sIeKieTka) — crepMaroreHe3 u ooreHe3. OcoOeHHOCTH

CTPOEHHUSI ANIEKIETOK U criepMaTo3onaoB. Omnogorsopenue. IlapreHorenes

5.5

WuauBunyansHoe  pa3Buthe  (OHTOreHe3). OMOpHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPHOHATBHOTO PA3BUTHUS Y TTO3BOHOUYHBIX KHUBOTHBIX:
npobneHue, ractpynsauus, opranorenes. [loctamOpuonanbHoe pazButue. TUIbl
MOCTAMOPHOHANIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYUHOYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YPOICTBA.

Poct u pa3zButue pacteHnii. OHTOreHe3 [IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaguu Pa3BUTUA

HaCJICIICTBGHHOCTB U UBMCHUYUBOCTH OPraHU3MOB




6.1

[Ipenmer u 3amaun reHetuku. Vcropus pa3BUTHS TeHETUKU. Briang poccuiickux
U 3apyOexXHBIX YYEHBIX B pa3BUTUE TEHETHKU. MeToabl TeHETUKU
(ruGpuI0IOTHYECKUH, [IUTOTEHETUYECKHH, MOJIEKY/SIPHO-TEHETUYECKHU ).
OcCHOBHBIE TeHEeTHYECKUEe MOHATUS. ['eHeTHYecKass CUMBOJIMKA, UCIIOIb3yeMasi B

cXemax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HAacleJ0BaHUS IPU3HAKOB, YCTaHOBJIEHHbIE I. MeHnenem.
MonoruOpuHOEe CKpeIMBaHUE. 3aKOH eIUHOO00pa3usi THOPUIOB TIEPBOTO
nokojeHus. [IpaBuiao [OMUHUpOBaHHUS. 3aKOH pacILENJICHUs IPU3HAKOB.
I'unoresa uncToTel ramet. [lonHOE M HEMOTHOE TOMUHUPOBAHHUE.

JurubpuaHoe ckpenmBaHue. 3aKOH HE3aBUCUMOTO HAcJeIOBaHUS IPU3HAKOB.
[[uToreHeTHYECKNE OCHOBBI AUTUOPUIIHOTO CKpPEIMBAaHUS. AHAIU3UPYOIICEe
ckpeumBanue.  Mcmonp3oBaHWE — aHAIM3UPYIOIIETO  CKPEILMBAHHUS 7S

OTIpe/IeNIeHUsI TEHOTHUIIa 0COOU

6.3

CuerieHHoe HacienoBanue npusHakoB. Padora T. Moprana mo cuemnjieHHOMY
HacleOBaHUIO TE€HOB. HapymieHwe ClemieHuss TEHOB B pe3ylbTaTe
KPOCCUHTOBEpa. XpPOMOCOMHAas TEOpUsl HaCIeACTBEHHOCTH. [eHeTuueckue
KapThl.

I'enetuka mona. XpoOMOCOMHOE OINpeAesieHue moya. AyTOCOMbI M IOJIOBBIE
XpOMOCOMBI. FOMOF&MCTHLIG 158 FGTGpOl"aMeTHBIG OpFaHI/ISMI)I. HaCJ'Ie)IOBaHI/IG

MMPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

W3mMeH4YnBOCTh. BHIBI M3MEHYMBOCTH: HEHACIEANCTBEHHAsS M HAcleICTBEHHAas.
Ponb cpempl B HEHACHEACTBEHHOW  W3MEHUYMBOCTH. XapaKTepHCTHKa
MO (PUKAITMOHHON W3MEHUYMBOCTU. BapuanuoHHBIA psaq W BapHallMOHHAs
kpuBas. Hopma peakunm mnpusHaka. KonnuecTBeHHBIE U KauyeCTBEHHBIE

MMPpU3HAKHW U UX HOPMA PCAKIIUH. CBolicTBa MOHHq)HKaHHOHHOﬁ HU3MCHYHUBOCTH

6.5

HacnencrBennas, uiM TeHOTUNMYECKAs, H3MEHYMBOCTh. KomOnHaTHBHAs
M3MEHYMBOCTh. Meii0o3 H TOJNIOBOI TMpolecc — OCHOBAa KOMOWHATHBHOU
W3MEHUMBOCTU. MyTallMoHHass W3MEHUYMBOCTh. Kitaccuukanmss MyTamuii:
TeHHBIE XPOMOCOMHBIE, TCHOMHBIE. YacToTa U MpUYMHBI Myrauuil. MyTrareHHbIe
(dakTophl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOM M3MeHYnBOCTH H.U.

BasunoBa

6.6

I'enetuka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TE€HETHUKH
YeIoBeKa: TeHEaJIOTUYECCKH U, OIU3HEIOBEIN, IIUTOTCHETHYCCKUH,
OMOXMMHUYECKUM, MOJCKYIApHO-TeHeTH4Yecknii. COBpEMEHHOE OmpeelieHHe
TEeHOTHIIA: TTOJITHOTCHOMHOE CEKBEHHPOBAHNE, TCHOTHITUPOBAHUE, B TOM YHUCJIE C
nomompto [I[[P-ananu3a. HacmencTtBeHHBIC 3a00JICBaHUS 4YEIOBEKA: TEHHBIC
OoJie3HH, OOJIE3HU C HACJIEACTBEHHOW MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHEBIE

6osne3nu. CoMaTHyeckue MU TeHepaTUBHbIE MyTaluH. [IpUHUIMMBI 340pOBOTrO




06p838_ KHN3HH, OHArHOCTHKMH, HpO(i)I/IJIaKTI/IKI/I n JCYCHHA TICHCTHYCCKHUX
0oJIe3HEH. MeauKo-reHeTHYECKOe KOHCYJIbTUPOBAHHUC. 3HayeHHe MEIUIIMHCKON

TCHCTUKU B NNPCAOTBPANICHUN U JICUCHUHN ITCHCTHUYCCKUX 3a00JIEBaHM I YeIOBEKA

Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexusa Kak Hayka M IPOLECC. 3apOXKIECHHUE CEJICKUMU W JOMECTHKAIUSL.
VYuenne H.M. BaBuioBa 0 1eHTpaXx NIPOUCXOXKAEHUS U MHOrooopasus
KYJIBTYPHBIX pacTeHHU. LIeHTpsl MpOUCXOKICHUSA JOMAIHUX XKUBOTHBIX. CopT,

nopoja, mraMm

7.2

CoBpeMeHHBIE METOBI CEIEeKIUU. MacCOBBI M WHIMBUIYAJTBHBIA OTOOPHI B
CEJIEKUMM pacTeHUH M KUBOTHBIX. OLIEHKa 3KcTepbepa. BnmM3kopoJcTBEHHOE
ckpeumBaHue — HMHOpuAMHI. Uncras nuHus. CKpellMBaHUE YUCTBIX JIMHUM.
I'ereposuc, unu rubpunHas cuina. HeponcTBeHHOE CKpellMBaHUe — ayTOPUIMHT.
OtpanénHas rulOpuanszanus U e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 u
IIOJIY4CHUE NOJMIUUIONAOB. JIOCTHKEHHUS CEJIEKUMU PACTECHUM, >KMBOTHBIX H

MHUKPOOPTaHU3MOB

7.3

buoTtexHonorusi kak oOTpacib MPOU3BOJACTBA. [€HHAs WHXKEHEpPUsA. ITambl
co3ganus pexomOuHanTHOW JIHK wm Ttpancremnbix opranusmoB. Kierounas
umxeHepus.  Knetounele  KynbTypbl. MHKPOKIOHAJIbHOE  Pa3MHOXKEHUE
pacrenuid. KnoHupoBaHME BBICOKONPOIYKTUBHBIX CEIBCKOXO35HCTBEHHBIX
OpraHU3MOB. DKOJIOTHUYECKHe M dThdeckue mpobiembl. MO — reHeTHdecKu
MO (UITUPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon

IIpoBepsieMbIii 31eMEHT cO/Ie psKAHUS

DBOIIOLIMOHHAA OMOIOTUS

1.1

DBOMIONMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugerensctBa  »sBomounu.  IlaneoHTonornueckue:  mMoOCIeI0BATEIbHOCTD
IIOABJICHUA BHJOB B MaJICOHTOJIOTHYECKOM JICTOIMHUCHU, TICPCXOAHBIC (pOpMBI.
Buoreorpaduueckune: cxoActBO u pasnuume (¢ayH u qUIOp MaTepHKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U Pa3NUUUs SMOPUOHOB Pa3HbIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJOTUYHEIC,
pYIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYISPHO-OMOXUMHYECKHE: CXOACTBO
MCXaHHU3MOB HACJICACTBCHHOCTH M OCHOBHBIX METa0O0IHIECKUX HYTeﬁ Y BCEX

OpraHU3MOB




1.2

OpomonnonHas teopuss Y. JlapBunHa. Ilpeanochliku  BO3HUKHOBEHUS
JTapBUHHM3MA. JIBMKyIme CHIJIBI SBONIOUMH BHUIOB 1O JlapBuHY (M30BITOUHOE
Pa3MHOKEHHE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONPEACIEHHAS H3MEHUYNBOCTb,

00opr0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrternueckas Teopusi s3Bomonuu (CTD) u OCHOBHBIE €€ TMOJOXKECHUS.

MuxposBontonus. [lomynsius Kak eaAuHUIA BUAA U SBOJTIOLIUA

1.4

JBuxynme cuibl ((HakTopsl) SBOJMIOLMHM BHUIOB B INpupoie. MyTalMmOHHBIN
npolecc W KOMOWHATUBHAs M3MEHYMBOCTh. [lomynsiimoHHBIE BOJHBI M JApend
reHoB. M3omsiiusa u murpanus. EcrecTBeHHBI 0TOOP — HampaBJIsSIONMA (GakTop
sBosoIMH. DOpMBI ecTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT,  OpPraHM3MOB  Kak — pe3ylbTaT 3BoJoUuU. [Ipumepsl
MPHUCTIOCOONIEHUN Y OpraHu3MOB. ApoMOP(O3bl ¥ UAMO0AAANI TAIIUH.

Bun u Bunoo6paszoBanue. Kpurepun Buna. OcHoBHbIE (POPMBI BUI000pa30BaHU 5

reorpaguveckoe, IKOJIOTHIECKOE

1.5

MakposBomonrsi.  Dopmel  dBomonmH:  (QUIETHYECKAs, JAWBEPrEHTHAs,

KOHBEpreHTHas, napauienbHas. HeobpaTuMocTh 3BOIOLNHT

Bo3HuKHOBEHME U Pa3BUTHE )KU3HU Ha 3eMie

2.1

JloHay4yHbple MpPEACTABIECHHUS O 3apOXKICHUM KW3HU. Haydnelie rumnoressl
BO3HHKHOBEHUsSI KH3HU Ha 3emie: a0uoreHe3 W MaHCHepMus. XUMHUYECKas
SBOJIIOIUA. DKCIEPUMEHTATBHOE TMOJATBEPKICHUE XUMHUYECKOW HBOJIOIHH.
Havanbupie sTanbl Ouomormyeckoit spomonuu. ['unoreza PHK-mupa. IlepBrie

KICTKHN W UX 5BOJJIIOII M. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPraHnM3MOB

2.2

Pazutne xu3Hu Ha 3emie mo spam u mnepuonam. Karapxeii. Apxelickas u
npotepo3oiickas dpel. [laneos3oiickas spa u e€ mepuoAbl: KeMOPUUCKHH,
OP/IOBUKCKHH, CHJIYPUHUCKUH, JIEBOHCKUH, KAMEHHOYTOJIbHBIH, MEPMCKHUIL.
Me3o301icKas dpa U €€ IepruOAbl: TPHACOBBIN, FOPCKUI, METIOBOM.

KaiiHo3olickass 3pa u €€ mepuolpl: MaJCOrCHOBBI, HEOTCHOBBIN,
AHTPONOTEHOBBIN. XapakTepuCTUKAa KIMMaTa W TEeOJOTMYECKUX IPOLIECCOB.
OcHOBHBIE 3Tallbl HBOJIIOIUN PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMopdo3bl y
pacTteHuil M KUBOTHBIX. [losiBieHuWe, pacuBeT M BBIMHUpAHUE TPYII >KUBBIX

OpraHu3MOB

23

Cucrema OpraHnu4cCKoro Mupa KaK OTPaKCHHUC OBOJIOIUH. OCHOBHBIE

CUCTCMATUYCCKUC TPYIIIIBI OPraHUu3MOB

24

DBOJIIOIHUSL YETIOBEKa. AHTPOIIOJOTUS Kak Hayka. Pa3BuTHe NMpeacTaBiICHUN O

IIPOUCXOKICHUU YCJIOBCKA. MCTOI[BI HU3YyUCHUA aHTPOIIOTCHE3A. CXOI[CTBa u




pasnuuus YeIoBEKa U )KUBOTHBIX. CHCTEMAaTHUYECKOE MOJI0KEHHE YEIOBEKA.
JBmxynme cuibl ((hakTopbl) aHTponorenesa. HaciencrBeHHass M3MEHUYUBOCTD U
ecTecTBeHHbI 0TOop. OOIEecTBEHHBIH 00pa3 XU3HHM, U3TOTOBJIICHHE OpPYIAUIl

Tpy/la, MBIIITICHUE, PEYb

2.5

OCHOBHBIEC CTalMM W BETBU HBOJIOLMHU YEIOBEKA: aBCTPAJOMUTEKU, YenoBek
ymenbid, YenoBek mnpsMmoxomsumii, YenoBek HeaHaepTanbCcKkuil, YenoBek
pasyMHBIH. Haxonku MCKOmaeMbIX OCTaHKOB, BPEMS CYIICCTBOBAHHS, O0JAaCTh

pacnpoCTpaHCHUA, 00BEM TOJIOBHOTO Moa3ra, 06pa3 JKU3HU, OpyaAus

2.6

UYenoseueckue packl. OCHOBHBIC OOJBIIME pachl: EBPOIECOUIHAS (€Bpa3uiicKas),
HErpo-aBCTPaIOn IHAS (PKBaTOpHANBHAS), MOHTOJIOUTHAS (a3matcko-
amepuKkaHckas). YepThl TPUCIOCOOIEHHOCTH MPECTaBUTENCH YeTOBEYECKUX Pac

K YCJIOBHSM CYIIECTBOBaHUA. EMMHCTBO uenoBeueckux pac. Kpuruka pacusma

Opranu3mbl ¥ OKpyKarol@s cpena

3.1

DKOJOTHA KakK HaykKa. 33}13‘11/1 U pa3aciibl 5KOJIOTUH. MeTonpl 3KOJIOTHUECKUX
I/ICCJ'IGI[OBEIHHIZ. DKOJIOTHYECKOE MHUPOBO33PCHUC. Cpe,Z[BI oOuTaHusA OpraHu3MOB:

BOJHAs, HA3EMHO-BO3AyllIHAsA, IOUBCHHAA, BHYTPUOPIraHU3MCHHAs

3.2

Oxonoruueckue  (akropel.  Knaccumdukamus — dkomormdeckux — (haKTopoB:
abuoTHueckre, OMOTHYECKHME M aHTPOINOTeHHbIC. JleCTBHE HSKOJIOTHYECKUX

(hakTOpOB HA OPraHU3MBI

33

AOunoTtnueckue (QaKTopsl: CBET, TeMIIEpaTypa, BIAXKHOCTb. DOTONEPHOIU3M.
[lpucnocobneHuss OpraHuW3MOB K  JEWCTBHIO  aOMOTHYECKUX  (JAKTOPOB.

buosiornueckue puTMBI

3.4

buotnueckue Qakropsl. Buapl OMoTHuecKux B3aMMOJAEHCTBUIN: KOHKYpEHIIMS,
XUIHUYECTBO, TMapasuTH3M, MYyTyaJlu3M, KOMMEHCAIM3M (HaxiIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIW3M, HEUTpaiu3M. 3HaueHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHﬁ AJId CYIICCTBOBAHU S OPTAaHHU3MOB B ITPHUPOJHBIX COO6HI€CTBaX

3.5

OKOJIOTHYSCKHE XapPaKTCPUCTUKU MOMYJIALUH. OCHOBHBEIE I10Ka3aTcJin
nonyiiur: YUCJICHHOCTb, INNIOTHOCTB, POXKAACMOCTb, CMCPTHOCTL, HNPUPOCT,

Murpanus. JJuHaMuKa YiCICHHOCTH MONYJSLAY U €€ perysauus

Coo00111eCcTBa ¥ IKOJIOTUYECKUE CUCTEMBI

4.1

CooOmectBO  opranu3MoB — OuoneHo3. CTpykTypbl OuOIlEHO3a: BHAOBasd,
MpPOCTPaHCTBEHHasl, Tpoduueckas (muiieBas). Buabl-nomuHanTel. CBs3u B

OHOLIEHO3€E

4.2

OKOJIOTHYECKHE CHCTEMBI (BKOCI/ICTeMBI). ITousstue 00 dJKOCHCTEME H




OuoreoneHo3e. DYHKIMOHAJIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peyLleHTbl. KpyroBopoT BELIECTB U MOTOK 3HEPTUH B IKOCUCTEME.
Tpoduueckue (muILeBbIE) YPOBHU BKOCHUCTeMbl. [luiieBple Lenu U ceTu.
OcHOBHBIE TOKa3aTeNM SKOCHUCTEMbI: Omomacca, MPOIYKLHs. DKOJIOTHYECKHE
NUpaMUIbl: TPOAYKIMHU, YHCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:

YCTOWUMBOCTb, CAMOPETYJsius, pasButue. CyKueccus

4.3

[Ipupoanbie s3Kk0cHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKocHucTeMa XBOHHOIO MU
M POKOJMCTBEHHOTIO Jieca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpOOIKOCUCTEMBL.
buonornyeckoe 1 X035iCTBEHHOE 3HAUEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.
buopasHooOpasne kak ¢aktop YCTOWUMBOCTH d3KocucteM. CoxpaHeHHe

OMOoI0rMYecKoro pa3HoooOpasus Ha 3emiie

44

VYuyenue B.M. Bepnaackoro o Ouocdepe. I['panuiiel, coctaB u CTPYKTypa
ouocdepsl. JKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Omochepsl Kak
r7100aTbHOM 3KOCHCTEMBI. J[MHaMu4eckoe paBHOBecMe M OOpaTHas CBs3b B
ouocepe. KpyroBopoTel BemecTB W OHOTCOXUMHYECKHE LHMKIBI DJIEMEHTOB

(yrmepona, a3ota). 30HATEHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYITI

4.5

YenoseuectBo B Omocdepe 3emiin. AHTpPONOTEHHBIC MU3MEHEHHS B Ouocdepe.
I'moGanbHBIC YKOJTOTHYECKUE MPOOTIEMBI.
OcHOBa paIMOHAIBHOTO  YIPABICHUS NPHUPOJHBIMH  pecypcaMH W HX

ucrnosib3oBaHue. JlocTuxkeHnss OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

METOIUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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