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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY IS
OTpe/ieNieHUs] TMOAXOA0B K (OPMHUPOBAHUIO COJCp)KAHUS Y4eOHOTo MpeamMera
«buonorus» cocraBwiaM: KoHUenTyaneHble mnojoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUs, pe3yJbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHHUSI 00 OOIIUX LENIX U
NPUHIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
oOmero oOpa3oBanusi B Poccuiickoil ®denepauuu, a TakXKe IOJIO0KEHUI O
cnenuduke OMoioruy, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00eCIIEUeHUN
CYIIIECTBOBAaHMS 4YelioBeuecKoro obimiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
orpe/eneHbl OCHOBHBIE (DYHKIIMM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorud Ja€T MPEACTABICHHE O LENsAx, 00 oOmen
cTparernu OOy4YeHUs, BOCHHUTAHMSA M PA3BUTUS OOYYAIOMIMXCS CpeICTBaMU
yueOHoro mpeamera «buonorus», omnpeneiser o00s3aTeNnbHOE IPEIMETHOE
colepKaHUe, €ro CTPYKTypy, pachpeielieHne 1o pas3ieliaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIHHOCTh U3YUEHHUSI y9eOHOTOo MaTepuana ¢ yu4&éToMm
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKH 00pa30BaTEIBHOTO
MpoIIecCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOIMUXCS.

B nporpamme mno OuoNOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-ITO3HABATEIbLHON
NEeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolUXCcs MO OCBOCHUIO COJIEPHKAHUS
OMOJIOrMYEeCcKOTro 00pa30BaHUS.

B nporpamme no 6uonorun (10-11 kmaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3y4Y€HUM OHOJoruu, Onarojgapss 4yeMy B Hel
IpOCMAaTPUBAETCS HAIMpPABJICHHOCTh Ha pPa3BUTHE 3HAHWH, CBSI3aHHBIX C
dopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHUEHTALMH JTUYHOCTH, 3KOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0Opase >XU3HU U OEpEKHBIM OTHOIIEHHWEM K OKpY’Kalolllel MPUPOHON cpere.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHWHA O
CTPOCHHH KHUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHH YyJI€JICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCETHEBHOM JKU3HU ISl PEIICHUS NMPUKIATHBIX 3a7a4, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEIACTBEHHBIX 3a00JIEBAHUI YeNOBEKa, MEIMKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHHUS B OKpYyXXaloUleil NpUpPOJHOM cpene, aHaiu3a
BIIMSIHUSL XO3SMCTBEHHOW JAESITEIPHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U



UCKYCCTBEHHBIX JKOCUCTEM. Y CUIICHHE BHUMAHHUS K IIPUKIIAJHON HAIIPABIEHHOCTH
yuebHoro npeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBIO OOecCreueHus
YCIIOBHUM JUIsl pELIEHUS] OJJHOM M3 aKTyaJIbHbIX 3a/1a4 IIKOJBHOIO OMOJOTHUYECKOIro
oOpa3zoBaHMs, KOTOpas Impeanoiaraer (QopMupoBaHHE Yy  OO0ydaroIIMUXCA
CIIOCOOHOCTH aJalTHPOBAaThCd K HW3MEHEHUSAM JUHAMHUYHO Pa3BHUBAKOLIETOCS
COBPEMEHHOr0 MHpa.

buonoruss Ha ypoBHE cpelHero ooOmero o0pa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obecneunBaer (GOpPMUpPOBAHUE Y OOYYAIOIIUXCA TPEACTaBICHUU O
HAYy4YHOW KapTHHE MHUpa, pacliupsieT U 000O0IIaeT 3HaHUS O KMBOW HpUpoje, e
OTJINYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3aldyd W HBOJIIOLUH, CO3IAET
yCIOBUSL  JJIs: TO3HaHWSL  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBaHUS
(yHKUHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOr0 W Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bosnbioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl peLIeHHsI BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  o0mero o0pa3oBaHMs,  COLMAIM3ALUU
oOyuvaronuxcs. M3yuenue Ouosiornu oOecrneuynBaeT yciaoBus A (OpMUPOBAHUS
UHTEIUICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpBI, CIOCOOCTBYET HMHTErpaluu OWOJIOTMYECKUX 3HAHUM C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeJAHA3HAYECHUH Y4eOHOro mnpeaMmera
«buosorusi» COCTaBUIM OCHOBY JMJiA ONpENENeHUs MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEP)KAaHMs, MPEICTABICHHOTO B MpPOrpaMMe [0
OMOoJIOTHH.

Otb60p conepkanust yuebHoro mpeamera «buonorus» Ha 06a30BOM YypOBHE
OCYLIECTBIEH C MO3ULIMH KyJIbTYpOCOOOpPAa3HOrO MOAXO0/d, B COOTBETCTBUHU C
KOTOpPBIM OO0y4aroIuecs: JOJKHbI OCBOMTH 3HAaHWA W YMEHHMs, 3HAUUMBbIC IS
dopMupoBaHus O0O0mIEH KyJIbTYphl, ONPEICNAIONINE aJeKBaTHOE IIOBEJICHUE
YeJIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBAaHHBIC B TOBCEIHEBHOM
KHU3HU U NPAKTHUUECKOM AesTenbHOCTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHWUN
3aHUMAIOT 3JIEMEHTHI COJIEPXKaHUsl, KOTOPBIE CIIyKaT OCHOBOMW JJisi (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTHYECKOTO 00pa30BAHMSL.

CTpyKkTypupoBaHUE COJAEpKaHUA Y4YyeOHOro MaTepualia B Hporpamme I
OMOJIOTMM OCYIIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJBI, O €€ YPOBHEBOW OpraHU3ALMH U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buonorusp»
BBIJIETIEHBI CIIEAYIOIINE COJAEpKaTeNbHbIe MUHUM: «bruonorus kak Hayka. MeTossl

3



HayyHOro mno3HaHus», «Kierka kak Ouosiornueckas cucrema», «OpraHusm Kak
ouosoruyeckas cucrema», «CucreMa M MHOTrooOpasue OpraHUYeCKOro MHUpPay,
«IBONIOIMS KUBON NPUPOJBI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJiIcHUEe  OOYyYaloIUMHUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra U MpuoOpeTeHue yMEeHUn
UCTIONB30BaTh ITH 3HAHWS JJIs TPAMOTHBIX JEHCTBUII B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS PA3THYHBIX )KU3HEHHBIX MPOOIIEM.

JocTrxxkeHne nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CIIeUnBaETCs PEIICHUEM CIEAYIOLIUX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIyKAIlUX OCHOBOM
Uist OpPMHUPOBAHUSL NPEACTABICHUA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMSI, CTPOSHUHU, MHOTO00Opa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHHU3allH, BBIAAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMHpoBaHUE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYyaJIbHbIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaiu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMHM HAy4YHBIX B3IJISI0B, MW U MOJXOAOB K H3YUYEHHIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHS OPraHU3aINN;

CTaHOBJICHHE Yy oOydyaroumuxcsi oOuieil KyJabTypbl, (YHKIIMOHAIBLHON
TPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OIEHUBATH SIBICHUS OKPY KAIOIIETO
MHUpa KHUBOW MPHUPOAbI HAa OCHOBAaHWU 3HAHUI U OMbITa, MOJYYEHHBIX MpU
H3y4YeHUH OUOJIOTHH;

dbopMupoBaHrue y OOydYalOIIMUXCSd YMEHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESTENbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

OCO3HAaHWE IICHHOCTH OMOJOrMYECKUX 3HAHUM [Js TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOU KYJIbTYpPHI, A1 (POPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEHEBHOM KU3HU IS
OLICHKH IOCJEICTBUI CBOEH AESATENIBHOCTH 10 OTHOLIEHHUIO K OKPY>KAIOIIeH cpenie,
COOCTBEHHOMY 3/10POBbIO, OOOCHOBAaHHME M COONIOAEHUE Mep NPO(PHIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpaszoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SBIISIETCS O0S3aTENIbHBIM YUYE€OHBIM TMPEIMETOM, BXOASIIMM B
COCTaB MpeaMeTHOM 001acTh « EcTecTBEHHO-HAyUHbIE IPEIMETBD.

Jlist m3ydenusi Ouoja0ruy Ha 6a30BOM yPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoauTcst 70 dacos: B 11 knacce — 35 vacoB (1 yac B Hegento), B 12 knacce — 35
gacoB (1 yac B HeZIeI0).



COJEPXAHUE OBYUYEHUA
11 KITIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (Guiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HoOpMUPOBAHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPOIbI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHHe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMmoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUS )KUBOW TTPUPOJIBDY.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3al M.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aIlMNd OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTHYECKU ), OnocepHBIii.

JdemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb MoJiekybl JIHK.

Tema 3. XumMmuuyecKuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BELIECTBA.

OyHKUMM BOABI M MHUHEpaAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKyJbl (NIepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CBoilcTBa OenkoB. buonorunyeckue
GyHKUHUU OENKOB.

@depmeHTHl — Ouosormdyeckue Kartaiausatopel. CTpoeHuwe QepmeHTa:

aKTUBHBIA TIEHTP, cyOcTpaTHas cnerupuyHocTh. Kodepmentol. Butamunsbl.
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OTnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoawsl: MoHocaxapuabl (TJIOKO3a, pudo3a ©  JE30KCHpH003a),
aucaxapuibpl - (caxaposa, JakTo3a) MW Hojucaxapuiibl  (Kpaxmai, TJIMKOTEH,
LEJUTI0I103a). bruonornueckue (yHKIHUH yIIIEBOJOB.

Jlumuael:  Tpuraunepunbl, Qocdomunuael, crepouasl. [ HapopUITBHO-
rupodobHble  cBoiicTBa. buonornueckue ¢Gyukuuu aunuaoB. CpaBHeHHE
yTJI€BOJIOB, OEJIKOB U JIMIHI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK w PHK. Hykieornaer — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

Huronorus — Hayka o kietke. Kiietounast Teopust — npumep B3auMOAECHCTBHS
ujeil 1 PakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak wnenoctHas xuBasg cucteMa. OOmmMe NpPU3HAKH KIIETOK:
3aMKHyTasi HapykHas MemOpana, monekynsl JIHK kak renermdeckuil ammapar,
CUCTEMa CHUHTe3a Oerka.

Tunel KJIETOK: »SyKapuoTHuYecKas U Mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoThueckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
3YKapUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
TPUOHOU KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
¢bynkuuu. [nazmaruueckas memOpana, e€ ceoiictBa u pyHkuuu. [{utomiasma u eé
opranouibl. OnHoMemOpaHHbie opraHouabl kietku: OIIC, anmapar [Monbmxu,
IM30COMBI. [10yaBTOHOMHBIE OpPraHOWIbI KIETKU: MHUTOXOHIPHUH, IUIACTHUIBI.
[Tpoucxoxnaenrne MUTOXOHIpUN u mactua. Buael mmactun. HememOGpanHbie
OpraHOMJIbl KJIETKH: PUOOCOMBI, KJIETOUHBIA IEHTP, LIEHTPUOJIH, PECHUYKH,
KIyTUKA. QyHKIIMU OPraHOWI0B KJIETKU. BKIItoueHus.

SAnpo — perynaropHslii HeHTp KieTku. CTpoeHue sjpa: siaepHas o0010YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupbl u cxembl: «llepuoguueckass TabiauIa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHune MOJIEKyYJIbl BOJIbI», «brocunTes Oenka», « CTpoeHrue MOJIEKYJIbl OeNKay,
«Ctpoenne pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenue Monekybi
AT®», «CtpoeHnue >yKapuoTHUYECKOM KIETKW», «CTpOeHUE >KMBOTHOU KIIETKUY,



«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE MPOKAPHUOTUYECKON KIETKI,
«Ctpoenue sanpa KIEeTKn», « Y TIAeBOAbD, «JIMIuaspD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME [UIsl MPOBEACHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIIEPUMEHTOB, MUKPOIpENnapaTbl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopuass pabora Ne 1. «l/3yueHue KaTaJIUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaboparopHas pabora Ne 2. «M3ydyeHue CTpOEHUSI KIETOK pPACTCHUH,
KUBOTHBIX W OaKTEepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONIpEmaparax M HX
OIIMCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BenlecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TUTAaCTUYECKUI OOMEH) U
JTUCCUMUJIISINS (SHEPTeTHUECKUil OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabonau3ma.

Tumnbl oOMeHa BeIIecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUU B KIIETKE.

®orocunTte3. CmeroBass W TeMHOBas (a3bl (¢GoTocuHTe3a. Peakimu
dotocunteza. IdpdexTuBHOCTH PoTocUHTE3a. 3HAUeHUE (HOTOCUHTE3A AJIA KU3HU
Ha 3emsie. BiausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTCHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3HAYCHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIe.

DOHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BeliecTB, BbIJCICHUE U
AKKyMyJIUPOBaHUE DSHEPrud B KIJIETKE. OTalbl HSHEPreTUYECKOoro oOMeHa.
I'mukonu3. bpoxkenune u ero Buibl. KHCIopogHOE OKHCIEHHME, WM KIETOYHOE
JIbIXaHUE. OxkucnuTenbHoe dbochopunupoBaHue. OddexTuBHOCTH
PHEPTeTUYECKOI0 OOMEHA.

Peakuun wmarpuuynoro cuHTe3a. [eHernueckas wuHdbopmanus u JIHK.
Peanmzanusi renerndeckoit wHGOpMalUM B KIETKE. [ €HETHYECKUM KOA U €ro
cBoiictBa. Tpanckpunuus — Matpuusblid cuaTe3 PHK. Tpancimsauus — 6uocunres
Oenka. Ortambl TpaHcisiuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
ounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHSI U SKM3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bonesnm pacTteHuid, XWBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxeduiuta yenoeka (BMY) — BozOyaurens CITM/a.



OOparHast ~ TpaHCKpuIlMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[optpetsr: H. K. Konbuos, /1. Y. IBanosckuii, K. A. Tumupszes.

Tabmuier 1 cxembl: «Tunbl mutanusy, «Metadboauzm», «MHTOXOHIPHUN,
«OHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Crpoerue JIHK»,
«CTtpoeHue u QyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crtpoenne u xuzHeHHbd nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanne: Moaenu-anmukaun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, Wiu SKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTEpdasze. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTtuisl.
[{UTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUS W  MHIWBUIYAJIbHOTO  pPa3BUTHUA
OpPTraHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpouecchl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKH — arornTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecroynioe U mosoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HAaABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BETreTaTUBHOE pa3MHOKEeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYCHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTINYHSI OT OECTIOIIOTO.

Meiio3. Cragnn menosa. [Iponeccsl, Mpoucxondmue Ha CTagusx Menosa.
[ToBenenne xpomocoM B menose. Kpoccunrosep. buosiornueckuii CMbICT U
3HAYCHHUE MEN03a.

l'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHA M AUYHMKUA. OOpa3oBaHWE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisaius, opraHorere3. IloctamOpuonanbHOe pa3BuThe. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (TMUMHOYHOE). BrumsiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u cxeMbl: «DOpMBI pa3sMHOXKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Knetounsiit nukmy», «Pemmukanus JTHK», «Murtos»,
«Mernosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIEKOIUTAKOMINX U
4yenoBeKa», «OCHOBHBIC CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3ouasl
MJICKOTIUTAIOIIETO», «SIHIeKIeTka MiIeKonuTarmero»y, «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuiMKanus «/lejieHne KIeTKn», MOJEIb
JIHK, monens meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu reneTuku. Mctopus pa3BuTHs TeHETUKU. POJIb UTONOTUU
U SMOPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToasl TeHeTHKUA (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T€HETHYECKUE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MMPU3HAKOB, YCTAHOBIECHHBIE . MeHnenem.
MoHorubpumHOe CKpelmMBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUICHUS IPU3HAKOB.
I'unores3a unctotsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPEJICTICHHS] TEHOTHIIA OCOOH.

CueryieHHoe  HacienoBaHue Tmpus3HakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HACJI€JOBaHUIO 'eHOB. HapyllleHne cuerieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psiJl M BapuallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE NPU3HAKU U MX
HOopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMUBOCTU. MyTalmoHHasi u3MeHUUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4MHBI MyTaluid. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HaciIeICTBEHHOCTb U NU3MEHYUBOCTb.

I'enetuka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJBI T'€HETHKU
YeJIOBEKA: FeHeaIOrM4eCKui, OJIM3HEIOBBIN, [IMTOr€HETUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHnHOE ONIpENIECIICHHE TE€HOTHIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue M TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHATIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
Oone3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TEHETHUKH B NPEAOTBPAILIEHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUN YelloBeKa.

JdeMoHcTpanuu:

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

Tabmuel ©W  CXEMBL: «MoHOTHOpPUHOE  CKpEIIMBaHUE W €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUIEHUS M €ro LHUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHUE,
«IluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHiuBaHus»,  «Mehos3y,
«B3auMoOnencTBUE  AJUIENIBHBIX T'€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUUBOCTHY», «MoaudukalnnonHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(dakropa», «I'eHeTuka rpynn KpoBuw», « MyTamoHHasi U3MEHUHUBOCTHY.

O6opynoBaHue: MoOJEIH-aNIUIMKAINN «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Henonnoe nmomunupoBaHuey, «Jlurubpumnoe ckpemnuBanue», «llepexpéct
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XpOMOCOM», MHKPOCKOII M MHKporpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(bopMBI KPBUILEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabotra No 5. «M3yuenuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHasi pabota Ne 6. «M3yueHue MoanPUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BapUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOI.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y 1po30(uibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pab6ora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuiust opranu3mMon. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa MU IMPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MOPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CoOpT,
OpoJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MaccoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJEKIIMU pPACTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. biIM3KOpoACTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBEeHHOE CKpelIUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYy4YEHUE TOJUIUIONA0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

brotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WMHXKEHepHUs. OTalbl
co3nanusi pexomOuHanTHo JIHK wu Ttpancrennsix opranusmoB. Kiertounas
nxeHepud. Kiietounsle KyJIbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W oTtudeckue  npodmembl. MO —  reHeTmdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pacrenumity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«llomumnongus», «OObEeKThl OuoTexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHul, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.
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JlabopaTopHble U pakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJIBI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1ab0OpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

12 KUIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHA.

[IpennoceuUlKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLUMOHHAA
Teopuss U €€ MecTo B OHONOruu. BiusHue 3BOJIIOIMOHHONW TEOPUM HA PAa3BUTHE
OUOJIOrMH U APYTUX HAYK.

CunerenbctBa 3Bojouuu. [lajgeoHTosornyeckue: MoCiIeq0BaTENbHOCTD
NOSIBJICHUS BHUJOB B THAJCOHTOJIOIMYECKOM JIETOIMCH, IEPEXOAHBIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuune dayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOJACTBA W PA3NUYMUS SMOPHOHOB PpPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOIMYHBbIE,
pYJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIONUU BUJIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXKEHUE IPU OTPAHUUYEHHOCTU PECYPCOB, HEONPEIECIEHHAs U3MEHUNBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TTOJIOKEHHUS.

MukposBomronus. [lonynsuus kak equHUIA BUAA U 3BOJIIOLIHMH.

JBuokyme cuibl ((akTopbl) 3BOJIIOLMM BUJIOB B IpUpoJie. MyTallMOHHBIH
npolecc M KOMOWHATHBHAas HM3MEHUYMBOCTH. [lomyJsiiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTrpanus.

EcrtecTBeHHBI1 0TOOp — HampaBisOmMi  (Qakrop 3Bomtound. DPopMbl
€CTECTBEHHOTO 0TOODA.

[IprcnocoOaeHHOCT, OPraHU3MOB Kak pe3yibTar 3Boitouuu. Ilpumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIMOA AN TALINH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomorusi.  Dopmbl  3BonrouMU:  puUIeTHYECKas, JUBEpPreHTHasl,
KOHBEpreHTHasl, napajiesbHas. HeoOpaTuMocTs 3BONIOIUH.

[TpoucxoxieHne OT HecleuuaTu3upOBaHHbIX NpenkoB. IIporpeccupyromnias
crnenuann3anys. AJanTUBHAS paguanus.

JdemoHcTpanuu:
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[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIiIn
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTtBeHHbIl 0TOOPY», «MHOrO00Opa3sue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uaumoamantaumm», «OO0mas aereHepauus,
«JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra myrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHney, « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHKe: KOJUJIEKIUS HACEKOMBIX C Pa3jIU4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB W CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS SBOJIIOIUNY», O0BEMHAS MOJEIb
«CTpoeHue roiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapatel «Pa3Butue Hacekomoro», «Pa3zBurtue
JATYIIKA», MUKpompemnapat «/[po3odwmmra» (Hopma, myTtanmuu (GOpMBI KPBIILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJOB IO MOP(OIOTrHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUsI KU3HU Ha 3emiie: a0uoreHe3 W NaHcnepMmus. XuMUUYecKas
HBOMIOLMS. AOHOTEHHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKOW IBOMIOINH. HauanbHbIe Tanbl
ounosorudeckor sBojroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHWE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mepuoabl: KEeMOPUMCKUH,
OPAOBUKCKHUH, CLITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.
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XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [losiBiIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oTpaxeHue »3Bojrouud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPIraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBiieHHil o
IIPOUCXOXKJIEHUU uesoBeka. Meroabsl u3ydeHusl aHTporioresesa. CxoacTBa u
pa3nuyus 4es0BeKa U )KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YeTIOBEKa.

HBwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacmeactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 KH3HH,
U3rOTOBJIEHUE OPYIUN TPyAa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJNU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKHU, YeI0BEK
yMmenelii, YenoBek mnpsamoxonamuid, YenoBek Heanaeptanbckui, Yenosek
pa3yMHbIii. Haxoakn MCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoseueckne packl. OCHOBHBbIE  OOJBIIME  pachkl:  €BPONEOUHAs
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTEIEH
YEJIOBEYECKHX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toprpetsr: ®. Pemu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHMe COJIHEUYHON CHCTEMEBI», «Pa3BuUTHE
OpraHuueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KJeTKay,
«IIpokapuoTtnueckas kinerTka», «CoBpeMeHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE M€CTa NAJCOHTOJOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJOBeKa», «JlpeBHenmue moanm», «pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCKue paco».

O6GopynoBanue:  Myisiku  «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
ABCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJIEPTAJIblda, KPOMAaHbOHIIA), CIENKU WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJIOrHYecKas Tabnuna, KoyulekKuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U NpakTUHYeCKHEe PadoThI:

[IpakTuueckas pabora Ne 1. «M3yueHne HCKOMAEMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJICKITUSX).
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DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpPY:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjaui U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOTHYECKUX
UCCJIEIOBAaHNUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHHsS OpPraHU3MOB: BOJAHAs, HA36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (aktopel. Knaccudukanus skonorudeckux (HakToOpoB:
abuoTuueckre, OMOTHYECKHE M AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(dbakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoan3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DaKTOpOB.
buonornueckne puTMBl.

buornueckue (hakTopBHLI. Buner OMOTHYECKUX B3aUMOJICICTBUM:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAaueHHE OWMOTHMYECKUX B3aMMOJEWUCTBUM MJisi CYIIECTBOBaHUS
OpPraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monyysinud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MIPHUPOCT,
murpanus. J{uHaMuka 4uCcIEHHOCTH MOMYJISIIUU U €€ PeryJsius.

JdeMoHcTpauuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsl u cxembl: kapta «lIpuponusie 30Hb1 3emiun», «Cpeapl oOUTaHUSA
opranusMoBy», «®oronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsIUUU UHDY30puu-Ty penbkuy, «Ilumiesslie nenm.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

JlabopatopHas padorta Ne 3. «Mopdonorudeckne ocOOEHHOCTH PaCTEHUHN W3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktruueckas padota Ne 2. «IToacu€r MIOTHOCTH MONMYJIALMIA pa3HbIX BUJIOB
pacTeHUI.

Tema 4. Coo011ecTBa M DKOJIOTHYeCKHe CHCTEMBI.

Coo0iiectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBsA3U B
OHOLIEHO3E.

Dkosoruueckre cuctembl (dkocucreMbl). [loHaTtue 00 »3KocuUcTeME U
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOYIICHTHI,
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KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B S3KOCHCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBI. [luIiieBbie LeMM U CETH.
OcCHOBHBIE TIOKAa3aTed SKOCHUCTEMbl: OuoMacca, NPOAYKUHUA. OKOJIOTHYECKHE
nupamMuabl: TPOAYKLUMH, YHMCIEHHOCTH, Ouomaccbl. CBOICTBA 3KOCUCTEM:
YCTOWYMBOCTB, CAMOPETYJIALHUs, pa3BuTHe. CyKLeccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobpasue kak QakTop ycroiunBocTH 3kKocucteM. CoxpaHeHUe
OHMOJIOTUYECKOTO pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemectBO U ero ¢QyHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00AIPHONW JKOCUCTeMBI. J[MHaMudeckoe paBHOBecMe u oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMUYECKUE IIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YemosedyecTBO B Onochepe 3emau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbIE PKOJIOTHUECKHE TTPOOIICMBI.

CocyuiectBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallOHATBHOTO
yIOpaBieHUs NPUPOJHBIMU pecypcaMd W HUX HUCHoJb30BaHue. JlocTuxeHus
OHMOJIOTUU U OXpaHa NPUPOJIBI.

JdemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupbl u cxemsl: «llumesbie nenu», «buoLEHO3: cocTaB U CTPYKTypay,
«IIpupoausie cooOimectBay, «llemu nuTaHus», «IKOJIOTHYECKAs] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTCHHBIE  BO3JCWCTBUS Ha HOpUpoay», «BaxHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «IlouBa — BakHEHIIass cOCTaBISIOLIAs
ouocdepo», «Paktopbl aerpaganuu mouBy, «llapHuKoBBI >PderT», «DaKTOpHI
PaIMOAaKTUBHOTO 3arpsizHeHust Ouocdeps», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoey.

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuit
«PacrturenbHblie cooOlIecTBay, KouleKnn «buoneno3y», «Bpenurenu BaxkHenmmx
CEJIbCKOXO3SIMCTBEHHBIX KyJIbTyp», KpacHas knura Poccuiickont ®epnepanuu,
U300paKEHUS OXPAHSIEMbIX BUJOB PACTEHUI U KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacuo ®I'OC COO, ycranaBnuBalOTCcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B crpykType IMYHOCTHBIX pE3yJbTATOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXJaHCKOW MIAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, HalMyue MOTUBAIlMM K OOydYeHWI0  OuOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHUE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CIMHCTBE Y4YeOHOM M BOCHUTATEIbHOU JAESATENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEW TMO3UIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOKEHHUS K 3aKOHY W IMPABOMOPSIAKY, YEJIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBA)XKCHUS, OCPEKHOrO OTHOIIECHUS K KYJIbTYPHOMY HacJEAUI0 U
TpaJUuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPY>Karolen cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATN3ALUH OCHOBHBIX HANPABICHUN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:
c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCPIfICKOFO 06IH€CTBa;
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OCO3HaHUE CBOMX KOHCTUTYLHOHHBIX MpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IMPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW SI3bIK U KYJBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECIUIO U MaMSITHUKAM MPUPOJIbI,
JOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

uneiHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TPHUHATHUS I[IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaaIuuusaMu HaponoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIIEHU;
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NOHMMaHUE 3MOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUYECKOU JTUUHOCTH;

S) ¢puzunyeckoro BocnUTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNoJyYusi:

NOHUMaHUE W peaju3alus 370poBOro M Oe3omacHoro oOpa3a >KHU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBUJl U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
cOOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalLlUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHWE MOCHEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIECHHOCTU MacTepCTBa, TPYA0I00uE;

TOTOBHOCTh K AKTHUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM W COLIMAIIbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATH TaKyI0 J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHOHANbHONU JeSTEIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymed npodeccur U pearn30BbIBATH
CcOOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpA30BaHHWIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYILECTBOBAaHNUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJbTypbl: NPHOOPETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollen Cpe.Ibl;

OCO3HaHWE riI00aJbHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCITOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJOTHHU
3HAHUST W YMEHUS TpU PEHICHUH TpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZIGHHE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdeps);
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AKTUBHOE  HEINpUITUE JEWCTBUM, NPUHOCAIIMX BpEd  OKPYXKaIOLIEH
OPUPOAHON cpene, YMEHHE IPOrHO3UPOBATH HEOJArONMPUATHBIE HKOJIOTHYECKUE
MOCJICACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEOTBPAIATh UX;

HaJUYUe PA3BUTOrO SKOJIOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIAAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTAa B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXKTY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUEe crnenu@ukd OWOJIOTUM KaK HAyKH, OCO3HAaHUsA €€ poJu B
GbopMHUpPOBAHUK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYXKalollleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu mpodaemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW LMBHIM3AINU:
obecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pElIaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAllMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIOJb30BaTh MOJydyaeMble 3HAHUS [Js aHaliu3a u
O0OBSCHEHUSI SIBIICHUN OKPYXKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMs] Ha OCHOBE HAyuyHbIX (DaKTOB U
UMEIOITUXCS JJAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpoOJieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIBHOCTh UHIMBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTHUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomoruspy
BKJIFOYAIOT: 3HAYUMble I (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKArOIINe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CHUCTEeMa, HayYHbIH (haKT, MPHUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBAaHUE,  HAOJIOJICHWE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTrux),
yHUBEpCAJIbHbIE ydeOHbIe JAeicTBHsS (ITO3HABaTeJbHbIC, KOMMYHHKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydYaloluXcs, CIOCOOHOCTD
oOyJaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJlbHble yueOHbIE JIEHWCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yJNbTaTbl OCBOEHHS MPOrPaMMbl CPEAHEr0 OOLIEro
o0pa30BaHUsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
NEeHCTBUSAMM:

1) 60a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMoOCTOSITENNbHO  (OpMyIHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 0000I1IeH s ), pACKPbIBATh CMBICT
OMOJIOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSA3M C JIPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW IPUPOJBI,

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SBJICHUSIX, (POPMYJIMPOBATh BHIBOBI U 3aKIOUECHMUS;

IPUMEHSTh CXEMHO-MO/IEIJIbHbIE cpeactea Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a

21



TAK)K€  MPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH pEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUaAIbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHSI;

pa3BUBaTh KPEATUBHOE MBILLJICHUE TPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCIe0BaTEIbCKHE 1eCTBHUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIEI0BATEILCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoOiieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHUS;

UCIIOJIB30BaTh PAa3JWYHbIE BUJbl JEITEIBHOCTU I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMIX, B TOM YHCJIE TPU CO3AHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupoOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJEeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMY;

CTaBUTh W (OopMyJIHMpOoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHON
NESATENBHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APIYMEHTHI MJIs JI0KAa3aTelbCTBA
CBOMX YTBEPKJICHMI, 3a1aBaTh NapAMETPbI U KPUTEPUH PELLICHMUS;

aHAIM3UPOBAaTh TOJYYCHHBbIE B XOJ€ PEHICHUS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpeHoca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
AKU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OpUTHHAIbHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpPMAIUU (TEKCTE yueOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh
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UH(POPMAIUIO Pa3IMYHbIX BUJOB U (POPM Ipe/cTaBICHHs], KpUTUUECKHU OLIEHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMynIMpoBaTh 3alpOChl U MPUMEHATh PAa3IUYHbIE METOJbI NIPHU MOWUCKE U
oTOope Ounosiornueckoi MH(popMalu, HEOOXOAUMOM NJi BBINOJIHEHUS YUEOHBIX
3ajady;

npuoOOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHUS Pa3IMIHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEeICTaBICHUS
ouosnornyeckon uHbopmarmu (cxeMbl, rpaduKku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYecKOM HMH(pOpMalMe: MPUMEHATh XHMHYECKHE, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHATypy, HOMEHKJIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIAIHOCTH;

BJaJeTh ~ HABBIKAMH  PAcCTO3HABaHWA W 3aIIUTHl  WH()OpMAIHH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) oOmeHme:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCeX cpepax KM3HM, aKTUBHO Y4acCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBINIOJHEHHS MpeiaracMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIVIACOBAHHOCTh MO3ULMH APYTUX YYaCTHHUKOB
JMasora Wil JUCKYCCUH);

pacno3HaBaTh HEBepOAJbHbIE CpEACTBA OOIIECHMS, MOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(MIUKTHI U BECTU MIEPETOBOPHI;

BJa/IeTh Pa3IMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJEHUCTBUS, NMOHUMATH
HaMEpEeHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI MpH PEIICHUU OUOJIOTUYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbLIX (JOPM B3aUMOJICHCTBUS MPHU PeLIeHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM OOUIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJieHA KOJUIEKTHBA;
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NPUHUMATh I[EJIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ NOCTHKECHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJAJla M KaXXJOTO yYaCTHHKA KOMAaHJbI B
oO1ui pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHMBATHL WAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHNs B )KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU IIEJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAax IO OTHOLICHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pElIeHHs Npo0iemMbl C  yu€Tom
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIBbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pediieKCUM KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOILIECCOB, HX PE3YyJIbTaTOB H
OCHOBaHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;
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IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToOB
NEATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YYEOHBIX CHTyalHUsAX, & TAaKKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX ¢ Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEIIEHUS KU3HEHHBIX 3a71a4;

YMEHHME pACKpbIBaTh COJAEp)KaHHE OUOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M TMpEeBpalleHUE
SHEPruu), rOMeocTa3 (caMoperyJsisiius), ypoBHEBas OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJsipHON Ouosorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1eHTpax MHOTrooOpas3usi u
MPOUCXOXKJIEHUS KyJIbTypHbIX pacTtenuit H. V. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
ONMCAaHUE JKMBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIECIyEMbIMU BEJIHMYMHAMH, OOBICHEHHE IIOJTYYEHHBIX
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pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJCNSTh CYIICCTBEHHBIE MPU3HAKNA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHHs] HEPTUU B KIIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIJIOJIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OUOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LEeNplo obOecriedeHus 0e30IacHOCTH CBOETO 3J0POBbsl U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOJTHON cpene, TMOHUMAaHUE HEOOXOIWMOCTH WCIOJIB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouomorud W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOIOTNOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHblE TIEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEAOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINONHATH J1a0OpaTOPHBIE M IMpakTUYECKHe pPaldoThl, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh W HWHTEPIPETHPOBATH WHEGOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoOBOW MH(OpMALUU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKTbl COBPEMEHHBIX HCCJIENOBAaHUI B OHOJIOTHH,
MEIHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 MHPOPMAIUIO M3 HECKOJbKMX HCTOYHHMKOB, I'PaMOTHO
UCIOJIb30BATh MOHITHITHBIN armapaT OHMOJOTHH.

IIpenMeTHble pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJN OMOJIOTUU B CHCTEME HayYHOTO
3HAHUSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIaJ€ POCCUHUCKHUX U
3apyOeKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO()OHA, SBOIIOLUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLINH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHMJI000pa30BaHME, IKOJIOIMUYECKHE (DAKTOPBHI,
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DKOCHUCTEMA, MPOIYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTAHUA,
AKOJIOTHYECKas MUupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3aratb OWOJOrMYEecKue Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit aBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OPraHHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHM, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOJIEHHOCTH
OpPraHM3MOB, JEHUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBI, IEpeHoca
BEIIECTB M IIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIE€HHBIX HM3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
UKJIOB B Ouocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS i1 OOBSICHEHUS OUOJOTHUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOMU
KHU3HU C LeNplo obecriedeHus 0e30MacHOCTU CBOETO 3J0POBbs U 3/I0POBBS
OKPY>KaIOIIUX JIIOJIeH, COOIIOIEHHUSI HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHuE HEOoOXOJAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIs1 PAIIMOHAILHOTO TPUPOOTNIOIb30BAHHS;

YMEHHE peniaTh 3JIEMEHTapHbIE OUOJOTHYECKUE 3aJlaud, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

yYMEHHUE BBINOJIHATH JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOJIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIINK, HAYYHO-IOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajgbHbIE  JKOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
000011ast OMOJIOTHYEeCcKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIOJIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Koan4yecTBo 4acoB Di1eKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpoabnbie | Tpaktuueckue (undposbie)
n/m | HTeM NPorpamMmmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
b K
1 buoinorus kak Hayka 2 0.5 nommorexa O
https://m.edsoo.ru/7f41¢292
) JKuBbIe CUCTEMEI U HX | bu6nmoreka [JOK
OpraHn3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB 1 g 1 bubmuoreka [JOK
CTpOEHUE KIETKU https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
4 X 6
TBHCASTEIPHOCT TICTIH https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U
5 WHJAUBUAYaTbHOE Pa3BUTHE 5 1 bubmorexa HOK
JUBHALY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTD U g 15 bubnuorexa [{OK
M3MEHYUBOCTE OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuusi OpraHnu3MoOB. 3 bu6mmoreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 2
CSCPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 15 0 4

[10 ITIPOTPAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

12 KITACC

KoanuyecTBO 4acos D1eKTPOHHbIE
HaumenoBanue
Ne (un¢possbie)
pa3iesioB U TeM Kontpoubnbie | IIpakTunueckue
n/n Bcero oOpa3oBaTeJibHbIE
NMPorpamMmbl padoTbI padoThI
pecypchbl
1 OBONIOINMOHHAS 9 1 bubmuoreka [JOK
Oonosorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHHE U
2 a3BUTHE KU3HU Ha 9 0.5 buGnnorexa LIOK
b ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opranu3msl 1 5 1 bubnmnoreka [JOK
OKpy2Karollas cpeaa https://m.edsoo.ru/7f41cc74
Coo0OmecTBa 1
4 SKOJIOTUYECKHE 9 bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bubmmoreka [JOK
P
> C3CPBHOC BpeMs 3 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 35 0 )5
YACOB I10 ITPOI'PAMME )
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KounyecTBO yacon DIeKTPOHHBIE
N Tema ypoka Kontpoasnbie | IlpakTuyeckue Aara unGposbie
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.1u/863e632a
MeTobl TO3HAHUS KUBOM
npupoasl. [IpakTuyeckas
paborta Ne 1 Eu OK
2 «Hcnonp3oBaHue 1 0.5 nommorexa L
https://m.edso00.1ru/863e6122
pa3IMYHBIX METO/I0B MPU
U3YYCHUU OMOJIOTHIECKIX
00BEKTOBY
3 buonoruueckue cucTeMsl, | bubmuorexa [JOK
MPOLECCHI U UX U3YUYECHUE https://m.edsoo.1u/863e6564
4 XHUMHYECKUH COCTAB KIETKHU. 1 bubnuorexa [JOK
Bona u muHepanbsHbIE cONA https://m.edsoo.ru/863e674¢
5 benku. CoctaB u ctpoeHue | bubmmoreka [JOK
OeIKOB https://m.edso0.ru/863e6b72
DepMeHTBI —
OMOJIOTHYECKHEe
bu6morexa [JOK
6 KaTaJIn3aTOPHI. 1 0.5

JlaGopaTtophnast pabota Ne 1
«3yueHne KaTaIuTHYECKOU

https://m.edso00.ru/863e6b72
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

aKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHJIa3bl WIH
KaTaJiasbl)»

bu6mmoreka [{OK
7 v I
TICBOIBL. SR https://m.eds00.1ru/863e6870
g HyxkjiemHOBbIE KHCIIOTHI. bubmuorexa [JOK
ATO https://m.edsoo.ru/863e6d5¢
Uctopus u meToasbl
bu6mmoreka [IOK
9 M3YUYEHUS KIIETKH.
https://m.eds00.1ru/863e6e88
Knerounas teopust
10 Knerka kak nieaoctHas
JKHBasl CHCTEMa
CrpoeHue 3yKapruoTUYECKON
kJeTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHHUS KJIIETOK PACTEHUH, bubnmorexa [JOK
11 JKUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepui 10,1 MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha FOTOBBIX
MUKpOIIpenaparax u ux
OTTMCAHMEY
12 OOMeH BelecTB Win bubmuorexa [JOK
MeTa00I13M https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 ) . X
OTOCHHTES. ACMOCHHTES https://m.edsoo0.ru/863e7¢98
bubmuoreka [JOK
14 DHepreTu4YecKkuii oome
HEPTETHHACCKHI OOMEH https://m.edsoo.ru/863e7aae
15 JKu3HEHHBIN UK KICTKH. 0.5 bu6mmoreka [JOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

Jenenue kaeTku. MuTo3.
JlaGopaTtopnast pabota Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX

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

MUKpOIpenapaTax»
16 buocunres 6enka. Peakmus bubmuotexa [JOK
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OHMoCUHTE3 bu6mmoreka [{OK
Oenka https://m.edsoo.ru/863e796e
13 Heknerounsie popmbl bubmuorexa [IOK
JKU3HU — BHUPYCHI https://m.edso0.ru/863e7540
Bbu6mmorexa [JOK
DopMBbI pa3MHOKEHUS
19 https://m.edso00.1u/863e81b6
OPTaHH3MOB https://m.edsoo.ru/863e831¢
bu6mmoreka [JOK
20 Meti
enos https://m.edsoo.ru/863¢7f4a
OO6pa3oBaHue U pa3BUTHE
MTOJIOBBIX KJICTOK.
O11010TBOpPEHHE. Bu6 110K
noIMoTEKA
21 JIab 6ota Ne 4 0.5
abopatopras pabota https://m.eds00.1ru/863e81b6
«3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
” NunuBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MoB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnmoreka [JOK

HaCJICACTBCHHOCTH U

https://m.eds00.ru/863e862
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HN3MEHYHUBOCTH

24

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
Monorubpuaaoe
CKpellUBaHNe

Bbub6mmoreka [JOK
https://m.edsoo.ru/863e8878

25

Jurubpuaxoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOTO
HaCJIeJOBaHMsI IPU3HAKOB

Bbu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CremieHHOE HacJIeI0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaTOB
MOHOTHOPHIHOTO U
TUTUOPUTHOTO
CKPEIIUBAHUS Y APO30(HIIBI
HAa FOTOBBIX
MUKpOIIpEnapaTax»

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/863e8c60

27

I'eneTuka nona.
HacnenoBanue npusHakos,
CLIEMJIEHHEBIX C IIOJIOM

bu6mmoreka [JOK
https://m.eds00.ru/863e8c60

28

N3MEHUYNBOCTb.
Henacneacreennas
W3MEHYUBOCTb.
JlabopaTopHas pabota Ne 6.
N3yuenne
MOAU(PUKAITTOHHON
W3MEHYHBOCTH, IIOCTPOCHHE

0.5

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

33


https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BapHAallMOHHOTO psila U
BapUAIMOHHON KPUBOII»

Hacnencrennas
W3MEHYHBOCTD.

29 JlaboparopHuas padota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanun y ’ https://m.edsoo.ru/863e8efe
Ipo30( Uil Ha TOTOBBIX
MUKpOIpenapaTax»»

bu6mmoreka [IOK
30 r 1
CHeTHIa FcToBeKa https://m.edsoo0.1ru/863e8d78
PesepBHbIii ypoOK.

31 O060061IeHue o Teme 1
«HacnencrBeHHOCTE U
W3MEHYMBOCTH OPTAaHU3MOBY»

1 Ceneknus Kak HayKa U 1 bubnuoreka [JOK
po1ecc https://m.edsoo.ru/863e9214
MeToabl U JOCTUKEHNUS

33 CEJICKIIMU PACTCHUM 1 1 bubmorexa HOK

HHIp https://m.eds00.1ru/863e9214
YKUBOTHBIX
34- broTrexHoI0rHs Kak oTpacib ) bubnuorexa [JOK
35 MIPOU3BOJICTBA https://m.eds00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB 35 4

[10 ITPOIT'PAMME
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

12 KITACC

KoanuyecTBO 4acoB

JIEeKTPOHHbIE
Ne Tema ypoka Kontpoasbnsbie | IlpakTnueckue Aata unppossre
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
1 OBOJIIONUS U METOEI €6 | bubmnoreka [IOK
U3Y4YECHUS https://m.edsoo.ru/863ea20e
Hcropus pazsurus
2 MIpEICTaBICHUI 00 1 bubmmorexa [IOK
pelt https://m.edso0.1u/863e9570
SBOJTIOIAA
Bbubmmorexa [JOK
3 Mukpo3BoIHO 1
HKPOIBOITIOLHA https://m.edsoo.ru/863e9cle
[Tonynsuus kak
3JIeMEHTapHas eIMHuIA
BUJIA U SBOJTIOIIHUH. Eub OK
4 JlaGopaTopHas pabota Ne 1 1 0.5 nommoreka L
https://m.eds00.ru/863e¢99¢6
«CpaBHEHUE BHJIOB I10
MOP(OTIOTHUECKOMY
KPUTEPHUIO»
BIKYIIIUE CHUITBI
5 gneMZII{]ia HbIe (PaKTOPBHI) 1 Bu6mmorexa [JOK
P P https://m.edsoo.ru/863e9da4
HBOJIIOLIUU
6 EctectBenHsbIit 0TOOp U €ro | bubmuorexa [JOK
bopmbl https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMY: BuG OK
7 MPUCTIOCOOTICHHOCTh 1 0.5 nomoreka L

OpraHnu3mMoB U

https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

BHU1000pa30BaHHKE.
JlaGopaTopHas padora Ne 2
«Omnucanue
IpUCTIOCOOIEHHOCTH
opraHusma u e€
OTHOCHUTEIILHOTO XapaKTepar»

HaHpaBHCHI/IH U IyTH

bu6mmoreka [IOK

aHTpOIOreHe3a

8
MaKpO3BOJIIOLIA https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIOIINN
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ U3YUYECHUS
1 ['unote3sl mpoucxoxkaeHUS bubnunoreka [JOK
JKU3HU Ha 3emIie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie bubmuorexa [JOK
10 OpaM U IIepHoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIHHOTO U KHUBOTHOTO
mupa. [IpakTudeckas padora
13 Ne 1 «M3yuenue 0.5 bubmmorexa [TOK
K y ' https://m.eds00.ru/863ea8bc
HCKOIIaeMbIX OCTAaTKOB
pacTeHUl U KUBOTHBIX B
KOJUTCKITUSIX
14 CoBpemMeHHas cuctema bubnnorexa [JOK
OpraHH4YECKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOJTIOLMS YEJIOBEKA bu6mmoreka [IOK
(aHTpOIIOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JBwxymue cuiibl (pakTops) bubnuorexa [JOK

https://m.edsoo.ru/863ead44
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17

OcCHOBHEIE CcTaaUNU
SBOJIIOLIUHU YEI0BEKA

18

Yenoseueckue pacsl U
NPUPOAHBIE aTanTanuu
yesoBeKa

Bbub6morexa [JOK
https://m.edsoo.ru/863eaea2

19

PesepBHBIi ypOK.
O0001IeH1E TT0 TEME
«Bo3HUKHOBEHME U
pa3BHUTHE KU3HU HA 3eMJIIE»

20

DKOJIOTHUS KaK HayKa

21

Cpenpl oOuTaHus U
HKOJIOTHUECKUE (PAKTOPbI

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

22

AOGuoTtudeckue (HaKTophl.
JlaboparopHas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHul u3
pPa3HBIX MECT OOUTAHUS.
JlabopaTtopHnas pabota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJIeyca

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863ebl10e

23

buotnueckue pakropsl

bu6mmoreka [IOK
https://m.edsoo0.ru/863eb348

24

OKOJIOTHYECKHE
XapaKTEPUCTUKH
nomysiiud. [TpakTudeckast
pabota Ne 2 «IToacuér
IJIOTHOCTH NMOMYJISILUAN

0.5
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Pa3HbIX BUJIOB PACTEHHID»

25 Coo0riecTBa OpraHu3MOB — | bubnmnorexa [JOK
OHOIIEeHO3 https://m.edsoo.ru/863eb46a

2% DKOJIOTUYECKHUE CUCTEMBI | bubmuoreka [{OK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTen
9KOCUCTEMBI.

27 DKOJIOTUYECKHE MUPAMUIBI 1 bubmorexa HOK

. PaMHIBL. https://m.eds00.ru/863eb5fa

CBoiicTBa IKOCUCTEM.
Cykueccust

28 [IpupoaHbIE 3KOCUCTEMBI 1
AHTpormnore e

29 HTPOIIOTCHHBI 1
9KOCHCTEMBI

30 buocdepa — rmobanbHas i bubnuorexa [IOK
9KOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHU ) bubnunoreka [JOK
CYIIIECTBOBaHUS OUOCHEphI https://m.edsoo.1u/863ebd16
YenoseuecTBO B Onocdepe

32 1
3emiu

1 CocymiecTBOBaHME TPUPOBI 1 bubnuorexa [JOK
U 4YEJI0BEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIil ypoK.
O6o0meHue Te

14 IIICHUE TEMBI )
«Coo0I1tecTBa u
9KOJIOTUYECKHE CHCTEMbD»

OBIIEE KOJIMYECTBO HACOB 35 ’ s

I10 ITPOITPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CdhopmupoBaHHOCTh 3HAHUU O MECTe U POIH OUOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPAa M HAYyYHOTO MHPOBO33PEHHS; O
BKJIAJIC POCCHUCKHX M 3apyOCKHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouonorun; (HYHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKA ISl PEIleHUs

JKN3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJACpKAHHE OHOJIIOTUYECKUX TEPMUHOB U
MOHSITHIA: KM3Hb, KJIETKA, OpraHu3M; MeTabonnu3Mm (0OMEH BEIIECTB U
MIpEBpaIleHUEe DSHEPTHH), TOMEOCTa3 (CaMOperyysius), YpPOBHEBas
OpraHu3alys KUBbIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOTYKIHS),

HACJICACTBECHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHC

YMmeHnue uznaratb OMOJIOrMYECKHUE TEOPUH (KJIETOUHAsl, XpPOMOCOMHAs,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.J. BaBuiiosa) u
yueHHst (O LIEHTpax MHOrooOpas3us M IMPOUCXOKICHUS KyJIbTYpPHBIX
pactenuii H.. BaBunosa), onpenensiTe rpaHUIlbl ©X TPUMEHUMOCTH K

JKHBBIM CUCTEMaM

YMeHHe BIAAeTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNe W OIMCAaHUE S>KUBBIX CHUCTEM, IPOIECCOB U SIBICHUU;
OpraHm3anusi ¥ TPOBEIEHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIBIDKGHHWE  THUIOTE3bl;  BBISIBJICHHE  3aBUCHMOCTH  MEXKIY
HCCIICTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYUYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pe3yanaT0B)

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMCHI/Ie BBIJACIATH C}’HIGCTBGHHBIG HpI/ISHaKI/I BI/Ip}ICOB, KJICTOK
HpOKapI/IOT 58 BYKapI/IOT, OJHOKJICTOUYHBIX nu MHOTI'OKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTH  MPOLIECCOB  OOMEHAa  BEIIECTB H
MPEBpAICHUS. DHEPTHM B KIIETKE, (OTOCHHTE3a, IUIACTHYECKOIO H
OHEPreTHYEeCKOro  OoOMeHa,  XEMOCHHTE3a, MHTO3a,  Meio03a,
OHJ'IOI[OTBOpeHI/IH, pa3MHO)KeHI/Iﬁ, I/IHIII/IBI/II[yaJIBHOFO pa3BI/ITI/I$I

opraHusma (OHTOT€HE3)
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VYmenue IIPUMCHATH IIOJIYUCHHBIC 3HaHHUA JJIA 00BACHEHHUS

OMOJIOTUYECKUX TPOIECCOB U SBICHHM, U TPUHATHSA MPAKTHUIECKUX
peleHHii B TOBCETHEBHOM KHM3HM B LIEJSIX o0ecrieueHus: 0€30MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSl OKPYKAIOUIMX JIFO/ICH, COONIIOZICHUS] HOPM
rpaMOTHOTO OKpYKalolllell  IPUPOIHOU

IIOBEIEHUI B cperne;

IIOHHMMAaHHC H€O6XOIII/IMOCTI/I HCIIOJIb30BaHUA IIOCTI/DKGHI/If/'I

COBPEMEHHOW OWONOTMM W OMOTEXHOJOTHH Ui PalOHAILHOTO

MpHUpOaO0ITIOJIb30BAHUA

YMCHI/IG peH_IaTL BHCMCHTapHBIC TCHECTUYCCKHUEC 3aJa4ud HAa MOHO- U
JUTHOPHIHOE CKPELIMBaHUE, CICINICHHOE HACJICIOBAaHUE, COCTABJIATh
CXeMbl ~ MOHOTHOPHIHOTO

CKpeUIMBaHUs IS IPEICKa3aHHs

HACJICOAOBaHHA IIPU3HAKOB Y OPTraHU3MOB

YMeHHe BBINOMHATH J1aOpaTOpHbIE U IMPAKTUYECKUuEe padoThl,

coOmoare mpaBwia npu pabore C¢ ydyeOHBIM M J1a0OpPaTOPHBIM

o0opymoBaHHEM

YMeHne KPUTHYECKH OLEHHBATh W WHTEPIPETHUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKIIOYAIOUTYIO TICEBIOHAYYHbIC 3HAHHS
U3 pa3nuuHbIX UCTOYHUKOB (CMU, HaydyHO-IOMYJSpHBIE MaTepHAIIbI);
ATHUYECKHE AacCMeKThl COBPEMEHHBIX HCCJIEIOBaHUII B OHOIOTHH,

MEAUIINHE, OMOTEXHOJIOTHH

10

YMeHne co3aBaTh COOCTBEHHBIE THMCHMEHHBIC U YCTHBIE COOOIICHUS,
00001mast 6MoIOTUYECKYI0 MH(GOPMAITUIO U3 HECKOJIbKHUX HCTOYHUKOB,

rpaMOTHO UCIIOJIb30BaTh MOHATUHHBIN anmapar OMoJIOTuU

12 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CdhopmupoBaHHOCTh 3HAHUN O MECT€ U POJH OUOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPAa M HAYyYHOTO MHPOBO33PEHHS; O
BKJIAJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouonoruu; (HyHKIIMOHATHLHOW TPAMOTHOCTH YENIOBEKA ISl PEIleHUs

JKHN3HCHHBIX 3aJa4

YMeHHue packpblBaTh COACpPNKAHUE OUOJOTHYECKUX TEPMUHOB U

MOHSATHUH: BUJ, HOIYJIAIUA, l"eHO(I)OHI[, 9BOJIIOLUA, ABWIKYIIHUC CHIIbI
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(dakTopsr) ABOJTIOIINH, MIPUCTIOCOOICHHOCTD OpPTaHU3MOB,
BUI000pa30BaHueE, HKOJIOTUIECKUE (baxTopsl, IKOCHCTEMA,
MNpoaAYUCHTHI, KOHCYMCHTBHI, PCAYLCHTHI, nenun IIUTaHu,

AKOJIOTHYECKasl MMpaMKia, OMOreoreHo3, onochepa

YMeHue uznaraTb OMOJIOTHUECKUE Teopuu (IBOMIOIMOHHASA Teopus Y.
JapBuHa, CHHTETHYECKas  TEOPHs  HSBOJIOIMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsimeBoro cxoactBa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHui u nmyrteit spomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepuaackoro), ompenensTh TpPaHUIBI  HX

MMPUMCHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIafeTh METOJAaMU HAy4YHOTO TIO3HAHHS B OHONOTHH
(HaOnrofieHHe W OMHCAaHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3anusi ¥ MpoBeJeHHE OHOJOTMYECKOro  SKCIIEPUMEHTA,
BBIJIBU)KEHHWE  TUIIOTE3bl;  BBISIBIIEHHE  3aBUCUMOCTH  MEXKIY
UCCIIeyeMbIMU BEIMYMHAMH, OOBSICHEHHE TOTYyUYEHHBIX PE3yJIbTATOB,
UCIONIb30BAHHBIX HAYYHBIX MOHITHH, TEOPHH U 3aKOHOB, yMEHHE

JCJIaTh BBIBOABI HA OCHOBAHHHU IMOJTYYCHHBIX pe?)y.TIBTaTOB)

Ymenue BBIJICTISITh CYILIECTBEHHBIC MpPU3HAKU CTpOCHUS
OMOJNIOrMYeCKUX OOBEKTOB: BHUJOB, MOMYJSIHA, MNPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  OKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEICTBEHHON W3MEHYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000Pa30BaHUS, MPUCIOCOOIECHHOCTH
OpPraHHU3MOB, JIEHCTBUSI HKOJIOIMYECKUX (PAKTOPOB Ha OpPraHU3MBI,
IIepeHoca BEUIECTB U MTOTOKA 3HEPTUU B IKOCHCTEMAX, aHTPOIIOT'€HHBIX
U3MEHEHUH B DKOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEILECTB U

OMOreOXMMHYECKHUX IIUKIIOB B Onochepe

YMeHHe TOpUMEHATHh TOJNY4YeHHBbIE 3HAHWS N1 OOBSICHCHUS
OMOJIOTMYECKHUX TMPOLIECCOB U SBJICHU, AT MPUHATHS MPAKTHYECKUX
pelIeHni B MOBCEHEBHON KU3HHU B LIENAX o0ecrieueHus: 6€30MacHOCTH
CBOETO 3JI0POBBS U 3I0POBBSI OKPYKAIOIIMX JIFOJIEH, COOI0ICHUSI HOPM
rPAaMOTHOTO TOBEJAEHUSI B  OKPYXKAIOIIEH MPUPOJHOU  Cpele;
MOHUMAaHUe HEO00X0IUMOCTHU UCIIOJIb30BaHUS JOCTHKEHU I

COBPEMEHHOM OMOJIOTUY JIJIs1 PallMOHAIEHOTO MPUPOOIOIb30BAHUS

YMeHue peuaTtb 3JICMCHTAPHBIC OMOJIOrHYECKHUE 3aJda4u, COCTaBJIATHb

CXEMBI IIepeHOCca BEUIECTB U SHEPTUU B SKOocUCcTeMax (LIEeNU MUTAHUS)

VYMeHue BBINOJHATH J'Ia60paTOpHBIC U T[PAKTHYCCKUC paGOTLI,

coOmoaTh TpaBWia Npu padboTe ¢ Y4eOHBIM H Ja0OpPATOPHBIM
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o0opyI0BaHUEM

YMeHHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBAaTh MH(OPMAIHIO
OMOJIOTMYECKOT0 COJEpKaHMsl, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS

U3 pa3inuuHbIX UCTOYHUKOB (CMMU, HayuHO-OMyJIsipHBIE MaTepUallbl);

? paccmaTrpuBath rio0anbHbIe IKOJIOTHUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBAThH IO OTHOIICHHUIO K HUM COOCTBEHHYIO
TIO3HIINIO
YMeHue co3naBath COOCTBEHHbIE MHUCHbMEHHBIE U YCTHBIE COOOIICHMUS,
10 000011ast 6MOTOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJIbKHX HCTOYHUKOB,

rpaMOTHO HUCIIO0JIb30BAaTh TTOHATHUHBIN arnmapar ouoJIorun
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

buonorus kak HaykKa

1.1

buonorus — nHayka o xuBOi mnpupoze. Ponp Ouonormu B ¢HopMUpOBaHUU

COBpCMeHHOﬁ HaquOﬁ KapTUHBLI MHpPA. CucreMa OMOJIOTHYECKUX HayK

1.2

Metoabl MO3HAHHS XUBOW HPUPOABI (HAOMIOJCHUE, SKCIIEPUMEHT, OMHCAaHHE,
U3MepeHue, KiaccupuKanus, MOJCIUPOBAaHUE, CTaTUCTUYecKas o0paboTka

JTAHHBIX )

’KuBble cucTeMBl U BX opraHu3anus

2.1

Xusble cucremsl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouosnoruu. CBoiicTBa

OMoCHCTEM M UX pazHooOpasue

2.2

ypOBHI/I OopraHu3anuun ouocucrem: MOHCKyJ’IﬂpHO-FeHeTI/ILIeCKHﬁ, KHeTo‘lHLII’I,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBINH, OMOCEPHBIN

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE 3JIECMEHTHI: MAaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Boz[a H MHHCPAJIIbHBIC BCIICCTBA. (DYHKI_[I/II/I BOABI H

MHHEpaJIbHBIX BEIIECTB B KieTKe. [loanepxanue ocMoTryeckoro 0aigaHca

32

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zamenuMble W 3aMEHMMBIE AMUHOKHUCIOTBHL. AMHUHOKHUCIOTHBIM COCTaB.
YPpoBHU CTPYKTYpBI OEIKOBON MOJIEKYJIbI (II€pBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHASI CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buomorndeckue
(dbyHKIIM OCTTKOB.

®epMeHTHl — Ouosiornyeckue katanuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIN
1eHTp, cyoctparHas cnerupuaHocTh. Kodepmentsl. Burtamunbl. Otinaus

(pCpMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOPOB

33

VYrneBoabl: MoHOcaxapuabl (TIH0K03a, prudo3a U Ae30KCUpruO03a), aucaxapHibl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmai, TJIMKOTEH, IeJUII0N03a).
buonornyeckue GyHKINHU YIIIEBOJIOB.

Jlununel:  TpUrAMLEepuAbl, cTepounsl,  pochonununsl. ['mapodunabHO-
runpodoOHbIe cBoWcTBa. buonormueckue ¢yHkiuu JunuaoB. CpaBHeHUE

YTJICBOMAOB, OCJIKOB U JIMTIIUA0B KaK UCTOYHHUKOB SHCPTHUU
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34

Hyxneunossie kucinotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX
kucnor. Crpoenne u ¢ynkumun JIHK. Crpoenme u ¢ynkuum PHK. ATO:

CTpoeHHuE U (PyHKIMU

3.5

Hwuronorus — Hayka o kierke. Kierounas teopusi. MeToapl n3y4eHus KIETOK

3.6

Krnerka xak nenoctHas xuBast cucreMa. OOlIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapykHast MemOpana, monekynsl JJHK kak renernyeckwii ammapaT, cuctema

cuHTe3a Oelika

3.7

Tumbel KIETOK: dyKapuoTHdecKkas U mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
nmpokapuoTuyeckoil  kinetku. Kierounas crteHka Oaktepuil.  CTpoeHue
AYKAPUOTHYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, KUBOTHOW U

IpUOHON KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKAa, IIIMKOKAIMKC, UX
¢yskumu. [lnazmatuueckas memOpaHa, e€ cBoiicTBa U ¢pyHkMHU. Lluronnazma u eé
opranousl. OgHOMEMOpaHHBIE OPraHOWABI KJIETKU: SHAOIJIa3MaTHYECKasl CEeTb
(OIIC), ammapat ['oabmku, nu3zocoMbl. [looyaBTOHOMHBIE OpraHOMbI KJIETKU:
MUTOXOHJpUH, IulacTuabl. [IpoMcxoXkIeHne MHUTOXOHAPHHA W IUIacTua. Bunel
wiactua. HememOpaHHbIE OpraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIA LIEHTD,

PCCHUYKHU, KTYTHKH. cI)yHKI_[I/II/I OpPraHoOn 0B KJICTKH. Bxirouenus

3.9

SAnpo — perynaropublii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,

KapuoIlla3Ma, XpOMAaTHH, SAPBIILIKO. XpOMOCOMBI

3.10

TpancnopT BEMIECTB B KJIIETKE

H(I/ISHGI[C?ITCJ’[I)HOCTB KIJIIETKH

4.1

O6men BemiecTB, WM MeTaO0IM3M. AccuMuisius (TUTacTUYECKUil oOMeH) U
TUCCUMIJISAIINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Turmbel oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHbiid. Ponb

(bepMeHTOB B OOMeHe BCHICCTB U IPCBPAIICHUH SHCPIUH B KJICTKC

4.2

dotocunte3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakiun poTocunTesa.
D¢ dexTrBHOCTH (OTOCHHTE3a. 3HaYCHHE (OTOCHHTE3a JUIS JKU3HM Ha 3emule.
Brusiaue ycrmoBwid cpembl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIICHHS €TO
MIPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTe3upykonme Oakrepun. 3HaYeHHE XEMOCHUHTe3a IJis

JKA3HU Ha 3emie

4.3

DHepreTudeckuii oOMeH B KieTKe. PaciiemniieHue BeIIECTB, BBIICTICHHE U
AKKyMYJIMPDOBaHUE DJHEPrud B KIETKE. OTalbl JHEPreTHYECKOro OOMEHa.
I'mukonu3. bpoxenune u ero Buabl. KHCIOpogHOE OKHCICHHWE, WIH KIETOYHOE

npixanue. DPPEeKTUBHOCTh YHEPTETUIECKOTO OOMEHa
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Peakun marpuuHoro cuntesa. ['enernueckas undopmanus u JJHK. Peanuzamms
reHeTHUYecKo MHpopmanuu B KiIeTKe. ['eHeTHMueckuid KOJ U €ro CBOKCTBA.
Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsamus — Ouocunte3 Oenka.

KOI[HpOBaHI/IC aMMHOKHCIIOT. PoJb pI/I6OCOM B OMOCHHTE3€e OenKa

4.5

Hexknerounsle ¢opmbl xu3HM — BHUpYCHL. Mctopus oTkpeitus BupycoB (/.M.
VBaHoBckuii). OCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIbHOCTH BUPYCOB.
bakrepunodaru. bone3Hu pacTeHWid, KUBOTHBIX W YEJIIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynozaeduuura yenoseka (BUY) — Bo3oyaurens CIIN/a.

[IpodunakTuka pacupocTpaHeHUs] BUPYCHBIX 3a00J1eBaHui

PasMHOXEeHME U MHIMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

Knerounslii 1Mk, WM SKU3HEHHBIM LMK KieTku. MHTepdaza u mMutos.
[Iponeccrl, mporekatonye B UHTEepdasze. Permmukanus — peakiust MaTpUuHOTO
cureza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapHOTHIL
JIumiouHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[luronornyeckne OCHOBBI Pa3MHOXEHUS W HUHAUBUAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — wmuto3. Craaun mutos3a. IIpomnecchl, mpoucxopsiiue Ha

PAa3HBIX CTAAUAX MUTO3A. buonormdyeckuii CMBICII MUTO3a
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@®opMbl pa3MHOKEHHMsI OpraHu3MoOB: Oecrojoe M mojoBoe. Bunbel Oecrnosoro
pa3sMHOXEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHHWE OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTHBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KJIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKINN
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ITonoBoe pa3MHOXKEHHE, €r0 OTIMUYUS OT OECIOI0ro.
Meiio3. Cragum wmeiio3a. Ilpomecchl, mpoucxoasdiiue Ha CTaaAusIX Menosa.
IloBenenne xpomocom B Merose. Kpoccunrosep. buonornuecknii cMmbica U

3HaYyeHue Meio3a

5.4

I'ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK y JKUBOTHBIX. [lonoBble
’KeJe3bl: CEMEHHUKH M AnYHuKU. OOpa3oBaHME M Pa3BUTHE IOJOBBIX KIETOK —
ramer (CrepMaro3ouj, SUleKIeTKa) — ciepMaToreHe3 u ooree3. OCoOeHHOCTH

CTPOEHMS SIMLEKIETOK U criepMaTo30u10B. Omnogorsopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOrieHue, racTpyisiuus, oprasoreres. IlocramOproHansHoe pa3BuThe. Tumbl
MMOCTAMOPUOHAIILHOTO Pa3BHUTHSA: MpsAMOE, HempsiMoe (JIMUMHOYHOE). BimsHue
Cpepl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIACHHBIC
yPOJICTBA.

Poct n pa3BUTHC paCTeHI/Iﬁ. OnToreHes HIBETKOBOI'O PAaCTCHUA: CTPOCHNEC CCMCHU,
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CTaauu pa3BUTUSA

HaCJ'Ie,HCTBCHHOCTB U UIBMCHYHUBOCTDL OPIraHU3MOB

6.1

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BuTus reHETUKUA. BKitax pocCUMCKuxX
U 3apyOexHBIX YUY€HBIX B pa3BUTHE TEHETHKU. MeToapl TIeHETHKHU
(THOPUIOTIOTUIECKUHA, UTOT€HETHYECKU, MOJICKYJISIPHO-T€HETHUECKUH ).
OcCHOBHbIE TE€HETHYECKUE MOHATUA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

cxXemax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEJIOBaHMs TPU3HAKOB, ycTaHoBIeHHble [. MeHnenem.
MoHoruOpuaHoe CKpeuMBaHue. 3aKkOoH eIMHOo00pa3us THOPHIOB TEPBOTO
nokoJieHus. [IpaBWwiio JAOMUHUpPOBaHMS. 3aKOH pACHICIVIEHUS MPU3HAKOB.
I'unoresa unctorsl ramet. [losTHOE M HEMOJHOE TOMUHHUPOBAHUE.

JurubpuaHoe CKpemMBaHue. 3aKOH HE3aBUCHMOTO HACIIECIOBaHUS MPHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHMS. AHAIH3UPYIOIIEE
CKpemmBaHue.  Mcrnosib30BaHWE — AHAIM3UPYIOIIETO  CKpEUIMBaHUA  JIs

orpeziesIeHUs] TeHOTHUIIa 0COON

6.3

CuemuieHHOe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
Hacle/0BaHWI0 TeHOB. HapymeHue cCreruieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHTOBEpAa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeThuueckue
KapThl.

I'eneruka mnosia. XpOMOCOMHOE OIpEaeTIeHUe TMoja. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. FOMOFaMCTHLIe nu FeTepOFaMCTHLIe OpFaHI/ISMI)I. HaCJ'IC)IOBaHI/Ie

MPU3HAKOB, CHUCIUICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHIbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHKA
MOJIUGUKAIMOHHON H3MEHYMBOCTU. BapualmoHHBIA psii U BapHallMOHHAs
kpuBad. Hopma peaknum mnpusHaka. KolM4ecTBEHHBIE M Ka4ECTBEHHBIE

MPU3HAKH U UX HOpMa peakuuu. CBOHCTBA MOIU(PUKAITNOHHONW N3MEHUYUBOCTH

6.5

HacnencrBennasi, WM TeHOTHUIHMYECKas, W3MEHYHMBOCTh. KoMOuHaTHBHAs
W3MEHYMBOCTh. Melo3 U TOJIOBOM Ipoliecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHAs W3MEHYMBOCTh. Kiaccupukamuss MyTamui:
TEHHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEICTBEHHON n3MeHunBocTH H.1.

BasuiioBa

6.6

I'eneruka wyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TEHETUKHU
4eJI0BeKa: TeHEAIOTUYCCKUM, OJIM3HEIOBEIH, [IUTOTCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKysIpHO-reHeTuueckuid. CoBpeMeHHOe OmpeeTeHue

TeHOTHUIIA: MOJIHOICHOMHOC CCKBCHUPOBAHUC, TCHOTUIITMPOBAHUC, B TOM YUCIIC C
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nmomonipto III[P-ananu3a. HacnencrBenHple 3a0ojieBaHUs dYeIOBEKa: TCHHBIC
0oJie3HH, 0O0JIE3HU C HACIIEICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTtuyeckue W TEHEpaTUBHbIE MyTanuu. [IpHHIMOBI 310pOBOTO
oOpaza KW3HHM, JAWATHOCTUKH, NPO(PWIAKTUKA U JICYECHUS TECHETHYCCKHUX
Oose3Hel. MeauKko-TeHeTHUEeCKOe KOHCYJIbTUPOBAHHE. 3HAYCHUE METUITMHCKOU

TCHCTUKHU B MIPCAOTBPAICHUN U JICUCHUH I'CHCTUICCKUX 3a00JICBaHUM YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U Tpollecc. 3apOKIEHUE CENEKUWH U JIOMECTHKAIIMS.
Yuyernne H.M. BaBuimoBa o0 TeHTpaX NPOUCXOXKACHUS ¥ MHOTO0Opa3us
KYJbTYpPHBIX pacTeHui. LIeHTpbl MpouCcX0XaeHHs] JOMAIIHUX KUBOTHBIX. COpT,

mnmopoaa, mramMm

7.2

CoBpeMeHHbIE METOJbl CEeJIEKIMU. MacCOBbIf W MHIWBUAYAIBHBIA OTOOPHI B
CEJIEKIIMM DPACTEHUH M KUBOTHBIX. OlLleHKa 3KcTepbepa. bimskoponcTBeHHOE
cKkpenuBanue — WHOpuauHT. Ywmctas yjmaHus. CKpenMBaHUE YHUCTBHIX JIMHHIM.
I'erepo3uc, nm rubpuaHas cuina. HeponcTBeHHOE CKpeluBaHue — ay TOPUINHT.
Otnanénnas rubpuamszanuss U e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIyY€HUE TOJUIUIONAOB. JIOCTMIKEHUS CEJNEKIUM PAcCTEHHMH, >KMBOTHBIX U

MHUKpPOOPTaHHU3MOB

7.3

buorexHonoruss Kak oOTpacib MPOU3BOACTBA. ['€HHas WH)KEHepus. Tallbl
co3nanusi pexomoOmHanTHoW JIHK wu Tpancrenneix opranm3moB. Kietounas
nxkeHepus.  Kierounsle  KynbTypsl.  MHKPOKIIOHAJIbHOE  PAa3MHOXKEHHE
paCTeHHﬁ. KJIOHI/IpOBaHI/IC BBICOKOIMPOAYKTUBHBIX CEJILCKOXO03IUCTBEHHBIX
OpPraHM3MOB. DKOJOTMYecKhe MU dTudeckue mpodiembl. MO — reHeTmyecku

MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

12 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

OBOJIIOLMOHHAS OMOJIOTUA

1.1

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeugerenbcTBa  3BOMOUMHU.  [lajmeoHTOJOrMYeCKHe:  TOCIIENOBATENIbHOCTh
IIOsABJICHUSI BHJOB B MMaJICOHTOJIOTHYECKOM JICTOIMMCH, TICPEXOAHEBIC (bOpMI)I.
buoreorpaduueckue: cxoncrBo u pasnuuue ¢ayH U GIOp MaTrepukoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3InYMsl SMOPHOHOB Pa3HbIX BUJOB

IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘{CCKI/IeZ T'OMOJIOTMYHBIC, aHaJIOTH4YHBIC,
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pyJIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MoOJEKyISIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHH3MOB HACIEJACTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IMyTeH Yy BCex

OpPTraHU3MOB

1.2

OomonnonHas  teopus Y.  [apBuna. [Ipenmochlik  BO3HUKHOBEHHS
JapBUHHM3MA. JIBHXKYyIIME CUJIBI 3BOJIIOUMH BUAOB 1o [lapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAaHUYEHHOCTH PECYpPCOB, HEONpeaAeaEHHasT U3MEHYUBOCTb,

6opb0Oa 3a CylecTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Tteopust sBomouuu (CTD) M OCHOBHBIE €€ TOJOXKEHUS.

MuxkposBomtorys. [Tomynsmus Kak eIMHAIA B U SBOJTIOIUN

1.4

JIBrokymme cuiabl ((aKTOphl) HSBOJIIOIMU BHUIOB B MNpUPOJE. MyTallMOHHBII
MPOIeCC U KOMOWHATHBHAS W3MEHYUBOCTH. [lOMyNsIIMOHHBIC BOJHBI U JApeid
reHoB. M3omsamms u murpamnus. EctecTBeHHBIN 0TOOp — Hampasistonii paxtop
HBOTIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpraHU3MOB Kak pe3ynbTar dBomonuu. [Ipumepsr
pUCTIOCOOTICHUN Y OpraHu3MoB. ApoMOpQO3bI U HANOAJANITALINH.

Bunx u Bunoo6pazoBanue. Kpurepun Buma. OcHOBHBIC (JOPMBI BUI000OpA30BaAHMUS:

reorpaguuecKoe, IKOJIOrHIECKOe

1.5

MakposBomtorst.  Popmbl  dBoNMOLMHU:  (UIETHYECKas,  JMBEpPreHTHas,

KOHBEpreHTHas, mapamienbHas. HeoOpaTumocTs 3Boonnn

Bo3HHUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIie

2.1

JloHayuyHble TpPEACTABICHUS O 3apOKICHUU >KU3HU. HayuHble Trumoresbl
BO3HUKHOBCHHUS >KM3HM Ha 3emje: a0uoreHe3 W IMaHCIepMus. XUMUYecKas
SBOJIOLUA. ODKCIHEPUMEHTAIbHOE MOATBEPXKICHUE XUMUYECKOM HBOJIIOLUU.
Havanehbie sTanel Ouonormueckoil ssomronuu. ['unoresa PHK-mupa. TlepBreie

KJIICTKHU U UX 3BOJIOL M. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

PazButne xu3Hm Ha 3emiie mo 3paMm U mnepuomaM. Karapxeil. Apxelckas u
nporepo3oiickast spbl. llaneosolickas spa u €€ mnepuoabl: KeMOpPUUCKUM,
OpJIOBUKCKUW, CUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIH, MEPMCKHI.
Me3so3o0iickas 3pa u €€ Iepruoabl: TPUACOBBIN, IOPCKUHI, MEJIIOBOM.

Kalinozoiickass »9pa u e€ mepuojabl: MAJCOrCHOBBIA,  HEOICHOBBIM,
AQHTPOIIOICHOBBIA. XapaKTepUCTHKA KIUMaTa W TE€OJOTMYECKHX MPOIIECCOB.
OCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHUd u KUBOTHBIX. [losiBNIEeHWe, pacuBeT W BBIMUPAHUE TPYII >KUBBIX

OpPTraHU3MOB
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23

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBomonud. OCHOBHbBIE

CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

24

DOBOJIOLUS YeIOBEKa. AHTpPOMOJIOTUs Kak Hayka. Pa3BuTHwe mpencTaBieHUR O
MPOMCXOXKACHUU deJoBeka. MeToabl u3ydeHus aHTpororeneza. CxoicTtBa u
pa3nu4us YyenoBeKa U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJI0KEHHUE YeTIOBEKa.

JIBrokymue cuibl (hakTopsl) aHTpornoreHesa. HacnencrBeHHass N3MEHYMBOCTh U
ecTecTBEHHbII 0TOOp. OOuIecTBeHHBIH 00pa3 >XU3HU, HU3TOTOBJICHUE OPYAUN

TpYJa, MbIILJICHUE, PEYb

2.5

OcCHOBHBIE CTagUMM W BETBH HBOJIOLMH YEJIOBEKAa: aBCTPAJIONMUTEKH, YeloBeK
yMenslid, YemoBek mnpsaMoxonamui, YenoBek Heanaepranbckuil, Yenosek
pa3syMHblid. Haxonxu MCKOmaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb

pacripocTpaHeHHst, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYAUS

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOINEOHIHAs (eBpazuickas),
HErpO-aBCTPaJIOU THAS (’xBaTtopHabHA), MOHTOJIOHTHAS (a3marcko-
amMepuKaHcKast). UepTsl MpUCIIOCOOICHHOCTH MPEICTABUTENCH YEIOBEUYECKUX pac

K yCIIOBUSIM cylecTBoBaHMs. EquMHCTBO yenoBedeckux pac. Kputuka pacuzma

Opranu3Msbl 1 OKpy>Karolias cpea

3.1

DKoJIOTHsl KaK Hayka. 3aJaud W paslelibl AKOJOTHMH. MeTOIbl 3KOJIOTHYECKUX
UCCIIeIOBAaHMUI. DKOJIOTHYECKOe MHPOBO33peHne. Cpeapl 0OUTaHUSI OPTaHU3MOB:

BOAHAaA, HA3EMHO-BO3AylIHAsA, IOYBECHHAsA, BHYyTPUOpPTraHU3MCHHAs

3.2

Okonoruueckue  (axtopel.  Knaccudukamus — sKoloruyeckux  (GaxTopos:
abuoTtnyeckne, OWOTHYECKHE U aHTPONOreHHbIC. JleficTBHE HSKOJIOTHMYECKUX

(hakTOpOB Ha OPraHU3MBbI

3.3

AOunornueckue (GaKToOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOAM3M.
[Ipucnocobnenuss OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKHX  (DAKTOPOB.

buonornueckue PUTMBI
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buotnueckue dakropbl. Buasl OMOTHYECKHUX B3aMMOJCHCTBHI: KOHKYpPEHLUS,
XMIHUYECTBO, MAapa3UTHU3M, MYTyalau3M, KOMMEHCAIU3M (Haxj1eOHHYECTBO,
KBapTUPAHTCTBO), aMEHCANU3M, HEWUTpanu3M. 3HaueHHe  OUOTHYECKUX

B33HMOH€I>'ICTBI/II>'I AJI CYHICCTBOBAHMA OPraHM3MOB B ITPUPOJHBIX COO6H.[€CTB3,X

3.5

OKOJIOTHYECKHE  XapaKTEepUCTUKH  momyisauud. OCHOBHBIE — ITOKa3aTeiau
MOMYJIALIMKA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IIPUPOCT,

Murpanus. JJMHaM1Ka YUCIEHHOCTH MOYJIALMY U €€ peryJsiuus

Coo0111ecTBa 1 DKOJIOTUYECKUE CUCTEMBI
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4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-nomuHantel. CBsizu B

OnoleHo3€e

4.2

Dkosornueckue cucteMbl  (dkocuctemsbl). [loHaTne 00 »dKocucTeMe W
6HOF€0H€HO3€. q)yHKI_II/IOHaHLHBIe KOMIIOHCHTBI 3KOCHUCTCMBI: TMPOAYLCHTHI,
KOHCYMEHTBI, peIylIeHThl. KpyroBOopoT BEIIECTB ¥ TIOTOK YHEPTUU B IKOCHCTEME.
Tpoduueckue (muieBble) YPOBHHU OHKOCUCTeMbl. [luiieBble Lemu M CEeTH.
OCHOBHBIE TIOKA3aTEIH HSKOCHCTEMBI: OHMOMAacca, MPOIYKIHSA. IKOJIOTUYECKHE
NUPaMUIbl: TPOAYKIHUH, YHUCIEHHOCTH, OuomMacchl. CBOMCTBa 3KOCHUCTEM:

YCTOMYUBOCTB, CAMOPETYJIALMS, pazpuTue. Cykueccus

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTE€HHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpbosKkocucTeMBl.
buonornueckoe u X035HCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHHE

OMO0JIOrNYecKoro pazHooOpasus Ha 3emiie

4.4

VYuenue B.W. Bepnagckoro o Ouocdepe. I'panuibl, coctaB M CTPYKTypa
ounocdeprl. Kupoe BemectBo U ero ¢yHKkuuu. OcoOEHHOCTH OMochepsl Kak
rno0anbHOM 3KOCUCTeMBl. J[MHaAMHYecKkoe paBHOBECME W oOpaTHas CBsI3b B
ounocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKUE ITUKIBI DJIEMEHTOB

(yramepona, a3ota). 30HaIBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBo B Omochepe 3emiun. AHTPOIOTEHHBIE M3MEHEHHsSI B Ouocdepe.
['moGanbHBIC YKOTOTHYECKHUE TPOOTIEMBI.
OcHOBa paIMOHAJILHOTO  YIPABJICHUS TMPUPOJHBIMU pecypcaMH U HX

UcHoJib30BaHue. JlocTikeHus: OMONIOrUH U OXpaHa MPUPO/IbI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buomnorus, 10 kmacc/ ITaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u npyrue

/Tloxn pen. Ilaceunnka B.B., Akinonepnoe obmiectBo «M31aTenbcTBO
«IIpocBemenue»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uios A.M. u npyrue

/Mlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenscTBo

«HpOCBeHIGHI/IC»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. buonorus (6a30Bb1il ypoBeHs). Peannzainus @I'OC ocHOBHOTro 00111€T0
oOpazoBanus : MeTogudeckoe nocooue amust yuurens / E. A. Huxumosa, I'. 1O.
Cemenosa; non pea. E. A. Hukumosoit. M.: ®I'BHY «MHCTUTYT cTpareruu
passutus oopazoBanus PAOy», 2022. 170 c.: un.

2. [IpenoraBanme eCTECTBEHHO-HAYYHBIX TIPEIMETOB B YCIOBHSIX OOHOBIICHHUS
COJIEp>KaHUs U METOJI0B IIKOJIBLHOTO 00pa3oBanus (edsoo.ru) 2) [IpenogaBanue
€CTECTBEHHO-HAYYHBIX IIPEIMETOB B YCIOBHUSIX OOHOBJICHHSI COJICPIKAHMS
METOJIOB IIKOJILHOTO 00pa3zoBanus (2).pdf

3. Metonuyeckue peKOMEH Ay TT0 OPTaHU3aIlMU U TIPOBEICHUIO
OMOJIOTMYECKOI0 SKCIIEPUMEHTA Ha Ypokax Ouosioruu (edsoo.ru) 2) 4.
Meroanueckne peKOMEHIAINH 110 OPTaHU3AIUH U TTPOBEACHUIO OMOIOTUYECKOTO
AKCIEpUMEHTa Ha ypokax ouosioruu (1).pdf
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.buoJiorust. JJIeKTPOHHBINA Y4eOHUK
http://biologylib.ru/catalog/

2.BupryajbHasi o0pa3oBaTejibHasA JadopaTopust

http://www.virtulab.net

3.http://center.fio.ru/method

4 http://www.altai.fio.ru/projects/group4/potok13/site/index.html
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https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=http://center.fio.ru/method&sa=D&ust=1604341093724000&usg=AOvVaw1bFLb8-S_0p3nUl1VOrSBG
https://www.google.com/url?q=http://www.altai.fio.ru/projects/group4/potok13/site/index.html&sa=D&ust=1604341093725000&usg=AOvVaw2RQRMUrtBAUobvCuK7l3Gu

53



