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HOACHUTEJIBHAA 3AIIMCKA

IIpu pa3paboTke mporpamMmbl MO OHMOJOTHH TEOPETHYECKYIO OCHOBY IS
OTIpe/ieNICHUs] TMOAXOA0B K (OPMHUPOBAHUIO COJCp)KAHUS Y4eOHOTO MpeamMera
«buonorus» cocraBuiaM: KoHuUenTyaneHble mnojoxeHus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUs, pe3ysbTaToB OOydeHus U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHHUSI 00 OOIIUX HENIX U
NPUHIMIAX, XapaKTePU3YIONUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
oOmero oOpa3oBanusi B Poccuiickoil ®enepauuu, a TakKe IOJI0KEHUS O
cnenuduke OMONOTHH, €€ 3HAYCHUU B IMIO3HAHUH KUBOW MPUPOJBI U 00eCTIeUeHNN
CYILLECTBOBaHMsI dejoBeueckoro ooduiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM,
orpe/ereHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Ja€T NpeacTaBleHHE O UelsaX, 00 oOuel
cTpaternu OOy4YeHUsS, BOCHHUTAHHMS M PA3BUTUS OOYYAIOMIMXCS CpEICTBAMU
yueOHoro mpeamera «buonorus», omnpeneiaseTr o00s3aTeNnbHOE NPEIMETHOE
colepKaHUe, €ro CTPYKTypy, pachpeielieHHe Mo pas3ieliaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIHHOCTh U3YUEHHUSI y4eOHOTo MaTepuana ¢ y4éTom
MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHKH 00pa30BaTEIbHOTO
IpoIIeCcCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMnXCs.

B nporpamme mno OuosorMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHOU
NEeATeNIbHOCTH/YUeOHbIX JEeUCTBUN OOy4YarolUXCsd MO OCBOCHUIO COJIEPHKAHUS
OMOJIOrMYecKOro 0Opa30BaHHUA.

B nporpamme no 6uonoruu (10—-11 xmaccel, 6a30BbIN ypOBEHb) peaIn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3y4YeHMM OWoJoruu, Onarojgapss 4eMy B HeW
IpPOCMaTPUBAETCS HAIMpPABJICHHOCTh Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMupOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  IEHHOCTHBIX
OpHUEHTALMH JTUYHOCTH, 3KOJIOTUUECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHWEM K OKpPY’Kalolllel MPUPOIHON cpere.
[ToaTomy Hapsxy ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHWHA O
CTPOCHHH KUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHH YyJI€JICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJe: NPO(QUIAKTUKY HACIEJACTBEHHBIX 3a00JIEBAHUM YEIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 00OCHOBaHUS IKOJIOTUYECKU
1eJ1IeCO00pPa3HOro0 TOBEACHUS B OKpY)KAIOIIEeW NPUPOTHOM Cpene, aHaau3a
BIIMSIHUST XO3SHMCTBEHHOW AESTENbHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAaHMSI K MPUKIIATHON HAITPABICHHOCTH
yueOHoro npeamera «buosorus» NpoJUKTOBAaHO HEOOXOJUMOCTBIO 0OecreueHus



YCIIOBUH ISl pEIIeHUs] OJHOW M3 aKTyallbHBIX 3a7[ad IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpennosaraer (HopMHpOBaHHE Y  OOy4arouIuxcs
CIIOCOOHOCTH QJaNTHPOBATHCA K HW3MEHEHUSIM JMHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHe cpemHero oOIIero 0Opa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTaBICHUN O
HAyYHOW KapTUHE MHpA, pacmupsieT U 00o0ImaeT 3HaHug O KUBOU HpHUpoie, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
YCIOBUSL  JJIsi:  TIO3HAHWSI  3aKOHOB  JKMBOM  MpUPOABI, (OPMUPOBAHUS
(yHKUMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 3J0pOBOro M Oe3omacHoro obpasza
KHU3HHU, SKOJIOTHUYECKOTO MBIIICHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOM MpHUpoe
U YEJIOBEKY.

bonbiioe 3HaueHre OUOIOTUSl UMEET TAKXKE JIJIsl PEIICHUS] BOCTUTATEIbHBIX U
pa3BUBAOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHMS,  COIUATH3AINH
oOyuaronuxcs. M3yuenue Ouosiornu o0ecrneurnBaeT yciaoBus A (OPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAITMOHHBIX ¥  HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpPbl, CIIOCOOCTBYET MHTETpaIlii OMOJIOTHYECKUX 3HAHUU C
NPECTaBICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeaHA3HAYCHHH y4eOHOTO IMpeamMera
«buonorus» cocTaBWIM OCHOBY [UIsl OMNpENElIeHHs] IOAXOJ0B K OTOOpy u
CTPYKTYpPUPOBAHUIO €r0 COAEpXaHHs, TMPEACTaBIEHHOT0 B Mporpamme Io
OHMOJIOTHH.

Ot16op coxaepxkanus ydeOHOro mnpenmera «buosorus» Ha 6a30BOM YpOBHE
OCYHIECTBIEH C TO3UIMHI KyJIbTypOCOOOpPAa3HOTO IMOAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: JOJKHBl OCBOMTH 3HAHMSI WM YMEHUS, 3HAUUMBIC MJIs
(GopMupoBaHus 00IEeNH KyJIbTYphl, ONpENENAIOININE aJeKBATHOE IIOBEJIECHUE
YeJioBeKa B OKpPY’Karollleld MPUPOJHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MpakTU4YecKou aesiteabHOCTH. Oco00e MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTBI COICPIKAHMSI, KOTOPBIE CIy>KaT OCHOBOM i1 (POPMUPOBAHUS
MIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTMYECKOT0 00pa30BaHMUS.

CTpyKTypupoBaHHE COJEp)KaHUs y4eOHOTO0 Marepuana B MporpamMMme IIo
OMOJIOTMH OCYIIECTBICHO C Y4YETOM TMPUOPUTETHOTO 3HAYCHHUSA 3HAHHA 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX >KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIOIMU. B COOTBETCTBHUM C ATUM B CTPYKType yueOHOro npeameta «buonorusy»
BBIJICJICHBI CIIEYIOIINE COJepKaTeNbHbIe TUHUM: «bronorus kak Hayka. MeTosl
HAYYHOTO MO3HaHusM», «KieTka kak 6nonorudeckas cucreMay, «OpraHusM Kak



ononornyeckas cucrema», «CucreMa M MHOIrooOpa3ue OpraHuYeCKOro MHUpay,
«IBOMIOLUS KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTHY.

Llens u3yuenus ydeOHoro mnpenmera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHUE  OOYyYaroIUMUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra W MNpuoOpeTeHue yMEHUi
UCTIOJb30BaTh ATH 3HAHHS JJS TPAMOTHBIX NEHCTBUI B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue ey u3yudeHus: yuyeOHoro npeamera «buosiorus» Ha 6a3oBoM
YpOBHE 00ecreunBaeTCs peIICHUEM CIEAYIOINX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbI 3HAHUKW O OMOJOTMYECKHX TEOPHUSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIyKallUX OCHOBOMU
g (OpMHUPOBAHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUPA, O
METOJaX Hay4YHOI'O MO3HAaHMsI, CTPOEHUH, MHOI000Opa3uHu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alliM, BBIAAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOyYarOIIMUXCS MO3HABATENBHBIX, MHTEJUICKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLECCE€ aHAIM3a JAaHHBIX O IMyTSX pa3BUTHSA B
OMOJIOTUM HAYYHBIX B3IJVISIIOB, WJAEH M TOJXOJIOB K M3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPraHU3alUN;

CTaHOBJICHHE Yy oOOywaroumxcs oOmieil KyabTyphl, (GYHKIMOHAJIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa JKMBOW IPUPOJABl HAa OCHOBAaHMM 3HAHWW W OMNbITA, IOJYyYECHHBIX IpHU
U3YYEeHUH OUOJIOTHH;

dopMupoBaHUE Yy OOy4YalIIMXCAd YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKON NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHMTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IO3HAHUS UYEIOBEKOM >KMBOU
MPUPO/JIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEU, COOTIOICHHS ITUYECKHUX
HOPM IpU IPOBEIEHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HaHUE ILIEHHOCTH OWOJIOrMYECKUX 3HAHUWA [UIsl TOBBIIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIBTYpHI, 111 (HOPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM XKU3HU IS
OLICHKH TOCJEICTBUI CBOEH AESATENBHOCTHU 10 OTHOLIEHHUIO K OKPY>KAIOIIeH cpenie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE M COONIOAEHUE Mep NPO(PHIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero ooOmiero oOpasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTeNIbHBIM YYE€OHBIM TNPEIMETOM, BXOASIIMM B
COCTaB MpeaIMeTHOM 001acTh « ECTeCTBEHHO-HAYyYHbIE IPEIMETHD.



JInst u3yueHnust 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs
otBoauTCcs 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Hejient0), B 11 kimacce — 68
yacoB (2 Jaca B HEJICIIO).



COILEPKAHUE OBYUEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamu, puiocodueil, ITUKON, SCTETUKON U MPaBOM.
Pons Ouonorum B (OpMUPOBAHMHM COBPEMEHHOM HAy4YHOM KApTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHMS KUBOM PUPOIBI (HAOIIOIEHUE, IKCTIEPUMEHT, ONMCaHNE,
U3MEpeHue, KiIlaccupukalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbios, /. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI».

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

[Ipaktuueckas pabora No 1. «lcnosib30BaHuE pa3nMUHBIX METOAOB MpHU
U3Y4EHUU OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3aIMS.

XKuBble cructembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTAHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOMYISALHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTUYECKHI ), OMoC(EepHBIH.

JdeMoHcTpauuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpTraHU3aLUU
YKUBOW IPUPOIBD).

O6opynoBanue: moaenb Mosiekynsl JIHK.

Tema 3. XumMmn4yeckuii cCOCTaB U CTPOEHHUE KJIETKH.

XUMHYECKAN COCTaB KIIETKH. XUMHYECKHE 3JJIEMEHTBI: MaKpOJJIEMEHTHI,
MHKPOAJIEMEHTHI. BOJia 1 MUHEpabHBIE BEIIECTBA.

OyHKIMHA BOABI M MHUHEpAJbHBIX BelecTB B KieTtke. llogaep:kanue
OCMOTHYECKOI0 OaiaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
HezameHnmble u 3aMEHUMbIE aMHUHOKHUCIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJbl (TIEpBUYHAsl, BTOPUYHAS, TpETUYHAs U
YeTBEPTUYHAST CTPYKTypa). XHWMHYECKHE CBOWCTBa OenkoB. buonorndeckue
byHKIUU OETKOB.



depmeHTHI — Ouosiorudyeckue Katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpaTHas cnenududHocTh. KodepmeHnTsl. ButamuHbL
OTnuuust PepMEHTOB OT HEOPTAHUYECKUX KAaTaTH3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapuipl  (caxaposa, JakTo3a) W Tmosmcaxapuiabl  (Kpaxmall, TJIMKOTEH,
HeJUTI0103a). bruonornueckue GyHKIUN yTIIEBOAOB.

Jlumuael:  Tpurmuuepunbl, Qocomunuael, crepouasl. [ HapoduIbHO-
ruapodobHble  cBoiicTBa. buonornueckue ¢GyHkuuu sunuaoB. CpaBHeHUE
YTJIE€BOJIOB, OEJIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxkneunoseie xucnmorel: JHK wn PHK. Hykineornaer — MOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkmuu JIHK. Ctpoenne u ¢pynkiun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kierke. Kiietounast Teopust — npumep B3auMOAEHCTBHS
ueil 1 pakToB B HAYYHOM MMO3HAHUH. MEeTOAbl U3YUEHUS KIETKH.

Knerka kak wuenoctHas xuBas cucrteMa. OOnMe NpPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renerudeckuii ammapar,
cucTeMa CMHTe3a Oeka.

Tunel KJIETOK: »yKapuoTHUYecKas U Mpokapuotruyeckas. OcoOeHHOCTH
CTpO€HHUs MpoKapuoThyeckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KiIeTKU. OCHOBHBIC OTJIMYUS PACTUTEIbHOW, >KUBOTHOU H
rpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ cporicTBa 1 pyHkuuu. [{utornnasma u eé
opranouipl. OnHomemOpaHHbie opraHouabl kietku: OIIC, ammapar [Monbmxu,
nn30coMbl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKU: MUTOXOHIAPHUU, IUIACTUIBIL.
[Ipoucxoxkaenne MUTOXOHIpUM u mactua. Buasl mmactun. HememOpanHbie
OpraHOMJbl KJIETKH: PUOOCOMBI, KJIETOUHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOUJIOB KJIETKU. Britouenus.

Anpo — peryaaropHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikuuc, P. ®panknun, K. M. bap.

[uarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOLEY.

Tabmuupl u cxembl: «llepuognueckas TabiauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIeKyYJIbl BOJIbI», «brocunTes Oenka», « CTpoeHrue MOJIEKYJIbl OeNKay,
«Ctpoenne depmentay, «Hykmennoseie kucnotel. JJHK», «Ctpoenne mMonekybi



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE MPOKAPHUOTUYECKON KIETKI,
«CtpoeHue sa1ipa KIETKN», « Y TIEBOAbD, «JIMIUaABD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHME JUIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MUKpPONpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTepUATbHBIX KIETOK.

JlaGopaTopHble U NpakTHYecKue padoThi:

JlaGoparopuass pabora Ne 1. «l3yueHHe KaTaJIUTHUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UM KaTajaasbl)y.

JlaGopatopHas pabota Ne 2. «M3ydyeHue CTpOEHUS KIETOK pPACTCHUH,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M MX
ONMCAHUED.

Tema 4. ) KusHenessTeIbHOCTh KJIETKH.

OOMeH BeniecTB, WM MeTaboau3M. AcCUuMUIALMS (TUTAaCTUYECKUI OOMEH) U
JUCCUMWISIIUSA (PHEPreTuueckuii OOMEH) — JB€ CTOPOHBI €IMHOrO IMpolecca
meTtabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB U JHEPrMM B MOHMMAHUU
MeTabou3Ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBINA U reTepoTpodHbiid. Pons dhepmeHToB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®dotocunrte3. CperoBas u TemHOBass (a3pl (porocunreza. Peakuun
dboTocunTe3a. DPphekTUBHOCTh (hoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a JJIS KU3HU
Ha 3emuie. BausitHue ycnoBuii cpenpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €TI0
MPOJYKTUBHOCTU Y KYJBTYPHBIX PACTCHU.

XeMOCHHTEe3. XEeMOCUHTE3UpYIONIe OakTepuu. 3HaYEHUE XEMOCHHTE3a s
KU3HH Ha 3emIe.

DHepreTudeckuii oOMeH B KJeTKe. PaciuersieHue BelecTB, BBbIIEICHHE U
AKKyMYJIMPOBaHHE YHEPTUU B KJIETKE. JTallbl YHEPreTUYecKoro oomena. I mukonus
bpoxenne m ero Buapl. KuciopogHoe OKuCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunrpoBanne. IPHEKTUBHOCTb FHEPreTUIECKOr0 0OMEHa.

Peakumm wmarpuunoro cumHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus renetmyeckod MH(poOpMalnuu B KJIETKe. ['@HETHUYECKHH KO M €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnsauus — Guocunres
oenka. Otanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3nu — Bupychl. ctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bose3nu pacreHui, >XUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC
BUpycamu. Bupyc nMmmynozaedpuuuta yenoBeka (BIY) — Bo3oyaurens CI1IN/a.



OOpaTHass  TpaHCKpUIILMsS, peBepTaza W  uHTerpasza. lIpodunakrtuka
pacmpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUM.

JdemoHcTpanuu:

IToptpetsi: H. K. Konsuos, . Y. UBanoBckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metadbonuzm», «MHUTOXOHIPUSY,
«OHepreTnyecknii ooMen», «Ximopomact», «Dorocunres», «Ctpoenune JIHK»,
«CTtpoeHue u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTEe3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbIH 1nukin Bupyca CIIN/a,
oakTepuodaray, «Pemnukarnus JJTHK».

Ob6opynoBanue: Moaenu-anminkauuu «Yasoenue JJHK m Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHue KISTKW», MoJienb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsli UK, WM >KU3HEHHBIM LMKN KieTku. MHTepdaza u MHUTO3.
[Ipormecchl, mpotekatome B uHTepdaze. Pemnukanus — peakiys MaTpUYHOIO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL
JIumuionHeIi W TAluIOWJIHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[utonorndyeckue OCHOBBI Pa3MHOKEHUS W  HWHIWBUAYAIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Cramuu murtosa. IIponeccsl, nmpoucxonsmue Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[Iporpammupyemasi rubenb KISTKU — armomnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: O€cIioyioe U MmosioBoe. Buipl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAaABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHUE. MICKyCcCTBEHHOE KJIOHMPOBAaHUE
OPraHu3MOB, €0 3HAYEHUE I CEJEKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIOI0rO.

Meito3. Craguu Mmeio3a. IIporecchl, NpoucXoadiiMe Ha CTaauaX Meno3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonmormyeckuid CMbICT H
3HAYECHUE MEH03a.

l'ameTtorenes — mporecc 0Opa30BaHUS TIOJOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHME M Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHE3.
Oco0EHHOCTH CTPOEHUS SAMIEKIETOK W crnepMaro3ouaoB. OmioJ0TBOpEHHUE.
[Taprenorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOrEHE3). OMOpPHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jtarnbl SMOPUOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOyeHue, racTpyisius, opraHorene3. [loctamOpuoHanbHOe pa3Buthe. Turmbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPSAMOE, HENPsIMOE (JIMUUHOYHOE). BiusiHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YpOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHHUE
CEMEHHM, CTAINHU PA3BUTHS.

JdeMoHcTpauuu:

Tabmumsr u cxembl: «DopMbl pasMHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOXKEHUE
pactenui», «Jllenenue xkietku Oaktepuil», «CTpPOEHHUE TIOJOBBIX KIETOKY,
«Ctpoenue xpoMmocombd», «Knerounsiii mukny, «Pemmmkamus JHK», «Mutosy,
«Menos», «IIpsmoe u HEnpsaMoe pa3BuTHe», «'aMeToreHes y MICKONMUTAIOMNX U
yesnoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

Ob6opynoBaHue: MHUKPOCKOII, MHUKPOTpEnapaThl «Crnepmato3ouibl
MJIEKOIIUTAIOLIEr0», «SIHIeKneTka Miuekonuraromero», «Kapuoknaes B KJIETKaxX
KOpEelIKa JIyKa», MarHuTHas MOJEJb-alIuInKanusa «Jlenenue KIeTKu», MOJEib
JTHK, Mmozaenb MmetadazHoil XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnass pabora Ne 3. «HaOmiomenue MuTO3a B KJIETKaX KOHYMKA
KOpEUIKAa JIyKa Ha TOTOBBIX MUKPOITPENApaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpPOECHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsieicTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. VicTopust pa3BUTHSI TeHETUKU. Poib uTosorun
U 3MOpHOJIOTUM B CTAaHOBJIICHMM Te€HETUKH. Bkiaa poccuilckux u 3apyOeiHBbIX
y4EHBIX B pa3BUTHE TEHETUKU. MeETOolbl TEHETUKH (TUOPUI0JIOTHYECKUIM,
UTOr€HETUYECKUH, MOJEKYISIpHO-TeHeTU4YeCKuii). (OCHOBHBIE TI'€HETHUYECKHUE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIMBaHUIA.

3aKOHOMEpPHOCTH HAcJieIOBaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpunHoe ckpelmuBaHue. 3aKkoH €aMHO oOpa3usi THOPUIOB IEPBOIO
nokoneHusd. IIpaBuno AgoMUHMpOBaHWs. 3aKOH pPACLICIUICHHUS IPU3HAKOB.
I'unores3a yncrorsl rameT. [1o1HOE M HEMOJIHOE JOMUHHUPOBAHUE.

JNuruOpugHoe  CKpelMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HaclieJJOBaHUs
npu3HakoB.  lluToreHeTueckue - OCHOBBI  JUTHOPUJIHOTO  CKPEHIMBAHUS.
AHanusupyomee cKkpenmBanue. Menoap30Banne aHAIU3UPYIOWIETO CKPEIINBAHUS
JUIs1 OTIpE/IeSICHHsI TeHOTHUIAa OCOOU.

CuemienHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CLEIUIEHHOMY HaclleJOBaHHIO T€HOB. HapylieHue cuerieHnsl TeHOB B PE3yJbTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHE KAPTHI.



I'enetnka nmona. XpoMOCOMHOE OmMpeAeieHue moyia. AyTOCOMBI U TOJIOBBIE
XpoMoCcOMBI. ['omoramMerHele W rereporaMeTHble oOpraHusMbl. HacnepoBanue
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTH. BHIbI ”3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJIEACTBCHHAS.
Ponp  cpempl B HEHAcmeOCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPHUCTHUKA
MOIU(PUKANMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi ¥ BapUaIlMOHHAS KPUBAS.
Hopma peakuuu mpusHaka. KojJM4eCTBEHHbIE M KAYECTBEHHBIEC IPU3HAKU U UX
HOpMa peakinu. CBOCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, wiM TreHOTUNHMYECKAs, W3MEHUYMBOCTh. KomOuHaTuBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOUECC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTUA. MyTalnmoHHas U3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TeHHbIC,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4HHBI MyTaluii. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesnepHas HacneCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka wenoBeka. Kapuotun uyemoBeka. OCHOBHBIE METOJbl T€HETUKHU
YyeJIOBEKa: T€HEeaJIOTHYECKUM, OJTM3HEI[OBBIM, IIMTOI€HETHYECKHUH, OMOXMMHYECKUH,
MOJIEKYISIPHO-T€HETUUECKHA. CoBpemeHHOE ONpeICIICHHE F€HOTHUNA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YKCJIE C MOMOIIBIO
[II1P-ananu3a. HacneacTBeHHble 3a00JICBaHUS UYENOBEKAa: TCHHBIC OO0JIC3HH,
OOJIe3HU C HACIEJCTBEHHOM MpPEeapacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue ¥ TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
310pOBOro 00pa3a >KU3HH, TMATHOCTUKU, MPOPUIAKTUKH U JICUCHUS TEHETUYECKHUX
Oomne3Hel. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHHUE MEIUIIMHCKON
TEHETUKU B MPEJOTBPAIICHUHU U JICYCHUN TEHETUUECKUX 3a00JIeBaHUM YeoBeKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmuiet uw cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHUE W €r0
LHATOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHHS W €ro LHUTOTCHETUYEeCKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JluruOpugHoe  CKpEIIMBaHHEY,
«lluTonmornyecknue  OCHOBBI  AWUTHOPUAHOTO  CKpelMBaHus»,  «Meio3y,
«B3aumoaeicTBUE aJUICNIbHBIX TE€HOB», «l'€HETHYEeCKHue KapThl PACTEHU,
JKUBOTHBIX WU 4YeJloBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS,
CHEIUIEHHOrO0 ¢ mnosnom», «Kapuotumbel dYenmoBeka ¢ KUBOTHBIX», «Buasl
U3MEHUYUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
daktopa», «I'eHeTrKa rpynn KpoBuw», « MyTallmoHHasi U3MEHUYHUBOCTDY.

OOGopynoBanue: Mojenu-anmukanuu «MOHOTUOpUIHOE CKpelIMBaHUE,
«HenonHoe nomuHupoBanue», «lurndpunnoe ckpenuBanuey, «llepexkpéct



XpPOMOCOM», MHKPOCKOINl M MHUKporpenapatr «J/[po3zoduna» (Hopma, MyTauuu
(GhOpMBI KPBUTbEB M OKPACKH Tela), repoapuii «['opox moCeBHOM.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

JlabopatopHast pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKpPEUIMBaHUs y AP030(P Uikl Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlabopatopHas pabota Ne 6. «M3yueHne MoaupUKAIMOHHON W3MEHUNBOCTH,
IIOCTPOCHHUE BAPUALMOHHOTO PSiJla U BAPUALIMOHHOM KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTanuil y JIpo30(uibl Ha TOTOBBIX
MHUKpOIIpEnaparax».

[Ipaktuueckass padorta Ne 2. «CocTaBlieHHE€ U aHalu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak Hayka WU MpoUecc. 3apOKICHHUE CENEKIUH W JTOMECTUKALIMS.
Yuenue H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKICHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOHUCXOXKAEHUA AOMAIIHUX XUBOTHBIX. COpT,
IOpoJa, IITAMM.

CoBpeMeHHbIE METOJIbI ceNeKIMU. MacCOBBIM U MHAMBUYAbHBINA OTOOPHI B
CENIEKIIUM PACTeHWH W JKUBOTHBIX. OIlEHKa JKCTepbepa. bIMU3KOPOICTBEHHOE
ckpemuBanue — uWHOpuAWHr. Yucras nuaus. CKpeniMBaHHE YHUCTHIX JIUHUU.
I'ereposuc, wnm rubpunHas cuna. HepoAacTBEHHOE CKpeIUBaHUE — ayTOPUIMHT.
Otnanénnass tubpuauzamuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJIMIUIOUIOB. JIOCTMIKEHHSI CENEKIMU pAaCTeHHUH, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacip MPOWU3BOJCTBA. [ €HHAsT WHXKEHEPUS. IDTalbl
co3ganusi pexomOmHanTHOM JIHK w TpaHcrennsix opranmsmoB. Kiertounas
uHxeHepusd. Kiietounsle KylbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KioHnpoBanue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.

Dkosornyeckue M dtuyeckue  npobmembl. MO —  reHermyecku
MOJAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpetrsr: H. U. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pactenuit», «Ilopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenmity, «OTnanéHHas rudpuausanus», «Padbotel akagemuka M. ®. MiBanoBay,
«ITomumnonausy, «OO0beKTHl OuoTexHONOTUM», «KJeTouHBIE KYJIBTYphl U
KJIOHHUpOBaHUe», « KoHCTpyHnpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISIKH TUI0JIOB U KOPHETUIOAOB JUKUX (POPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii « CeabpCKOX03IMCTBEHHbBIE PACTCHUS.



JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHMSI CEJIEKIIMM pAacTEHUH |
KUBOTHBIX (Ha CEJIEKLIHOHHYIO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KVIACC

Tema 1. IBoIIOLIMOHHAST OHOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHUS JBOJIIOLMOHHOW TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OUOJNOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa 3BoMOUMU. [laleOHTOIOTMYECKHE: TOCIEN0BATENBHOCTh
NOSIBJIGHUST BUJOB B TAJICOHTOJIOTMYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUUECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB pAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHbIC, AHAJIOTHYHbIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OBomtormonHast teopust Y. Jlapsuna. Ilpeanochuiki BO3HUKHOBEHUSA
JapBUHU3MA. J[BMOKyIIME CHJIbI HSBOJNIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOYKEHHUE P OIPAaHUYEHHOCTH PECYPCOB, HEOMpEIEIEHHAs M3MEHUYUBOCTD,
0opnba 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust sBomonuu (CTI) u e€ 0CHOBHbBIE TTOJIOKEHHUS.

MukposBomonus. [Tonynsuusa kak equHUIA BUAA U SBOJIOLIMH.

JIBrxymne cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTalMmOHHBINA
IpolecC M KOMOMHATHBHAas M3MEHUYUBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M30s1us 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBigoomuil Qakrop sBomouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OPraHU3MOB KakK pe3yibTarT 3Bojtonuu. [lpumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOpGh03bl U UIUO aTANTAIH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0THIECKOE.

MakposBomorusi. PopMbl  IBONIOLUU:  (PUIIETUYECKAs, IUBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTs 3BOIOLUY.

[IpoucxoxaeHue OT HecHeUMaTu3UPOBAHHBIX NpeakoB. IIporpeccupyromias
crenuann3anus. AJAnTUBHAS paualusl.

JdeMoHcTpauuu:



[Toprpetsr: K. JInunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M
bap, 3. I'ekkensb, . Mrosiep, A. H. Ceeprios.

Tabnuub! u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emie, «3apoabIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «@Popmbl  OopbObI 32
cyuectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOroo0pasue COpToB PACTEHHID,
«MHorooOpa3ue  mopon  KUBOTHBIX»,  «llomymsauum»,  «MyTanuoHnHas
U3MEHUYUBOCTE», «ApoMopdo3sy, «Ununoamanrammm», «OO0mmas aereHepanus,
«/IBmxymme cuiabsl 3Boironun», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cyiiecTBoBaHue», «IIpHUCIoOCcOOIEHHOCT, OPraHU3MOBY,
«I'eorpadpuueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE.

OO6opymoBaHMe: KOJUICKIIUS HACEKOMBIX C PAa3IUYHBIMU THIIAMH OKPACKH,
HA0Op IUIOMOB M CeMsiH, KoyuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOIEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBJICHUS DBOJIOLMN», O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra wMwupa, kouiekuus «DopMbl COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkanus «llepexpéct
XpPOMOCOM», BIIaKHBIE TIpenapaThl «Pa3BUTHE HACEKOMOTro», «Pa3BUTHE JISTYLIKI
Mukponpenapar «Jlpo3zoduna» (Hopma, MyTauuu (QOpPMbI KPBUILEB M OKPACKI
Tena).

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHUESCKOMY
KPUTEPHUIOY.

JlaGopartopHas padora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHbBIE TIPEACTABICHUS O 3apOXKICHUM KU3HUA. HaydHble TUIIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M NaHcrepMmus. XUMHUYecKas
3BOJIONMSI. AOMOTEHHBIM CHHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKUX.
DKCNEPUMEHTAIBHOE MTOATBEPKICHUE XUMAYECKOW IBOTOIMA. HavanbHbie 3Tans
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM U HX 3BOJIIOIUSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

PazButne xu3Hn Ha 3emie mo spam M nepuojgaMm. Karapxeil. Apxenckas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mnepuoabl: KeMOpPUMCKUIA,
OPIAOBHUKCKHUH, CHUTYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3o3oKickast 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.



XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX MnpoueccoB. OCHOBHBIE 3Tarlbl
3BOJIIOLIMM PACTUTEIBLHOTO M >KUBOTHOro Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYEeCcKOTO0 MHpa KaK OTpaKeHHE 3BoroUrMUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIITbI OPTraHU3MOB.

DBOJIOLHS YesToBEeKa. AHTPOIOJIOTHs KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJCHUN YeJoBeKka. Meroasl HM3ydeHMsl aHTpororesesa. CxoacrBa u
pa3IMyuus 4eJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBuwxymue  cuibl  (pakTtopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHbIA o0TOOp. OOmecTBeHHbId 00pa3  KHU3HHU,
U3rOTOBJIEHUE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMH U BETBU 3BOJIIOLMM YEIOBEKA: aBCTPAJIONMUTEKH, HenoBek
yMenbi, YenmoBek mnpsaMoxomdmui, YenoBeKk HeEaHASPTAIbCKUN, YenoBek
pa3yMHbIii. Haxoaku ucKomaeMbIX OCTaTKOB, BpEMsl CYILIECTBOBAaHMS, O0JACTb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3ra, 00pa3 KU3HU, OPYIUs.

UYenoBeueckne packl. OcCHOBHBICE  OOJBINHE  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHnckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YelOBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmumer 1 cxembl: «Bo3uukHOBeHHEe COTHEUYHON CHCTEMBI», «Pa3BuTHe
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHasi  KJeTKay,
«IIpokapuornueckas kineTka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOIO0 MHUPAY,
«CpaBHEHHE aHATOMMYECKMX YEpPT CTPOCHHUS 4YEeJIOBEKa M YeJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAaJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOIO 4eJIOBEKa», «JlpeBHenmme moan», «lpesHue monn», «llepsbie
COBPEMEHHBIE JI0IN», «HemoBeYecKrue pacoD».

O6opynoBanue:  mynspku  «lIpoucxoxaenue  denoBeka»  (OIOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaliblla, KPOMaHBbOHIIA), CJENKH WU
U300paXeHUsT KaMEHHBIX OpYyAuil TEpPBOOBITHOrO YEJIOBEKa (KaMHHU-YOMMEPHI,
pyouna, ckpebna), TEOXpOHOJOTHYECKas Tabnuma, KoyuieKuus «Dopmel
COXPaHHOCTH MCKOMAEMBIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMaeMblX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUAX).



DKCKypcHsi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DKoJIOrus KaK Hayka. 3aJaud U pa3feibl 9KOJIOTud. MeToabl SKOIOTHYECKUX
UCCIIENOBAHAN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAS,
BHYTPHOPTIaHU3MEHHAS.

Oxonoruueckue (Gaktopel. Krnaccuduxamus skonornueckux (HakTopoB:
abnoTtuyeckre, OWOTUYECKME U aHTPONOreHHbIe. JleHcTBHE 3KOJOTMYECKHX
(haKkTOpOB Ha OPraHU3MBL.

Abunotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[IpucnocoOneHuss OpraHU3MOB K  JICUCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buosornueckue puTMBl.

buotnyeckue gakropsl. Buabl 6MOTHUECKMX B3aUMOJEHCTBUN: KOHKYPEHIIUS
XMUIIHUYECTBO, cCUMOMO3 H ero (opmel. [lapazutusm, koomepauus, MyTyaau3M,
KOMMEHCAIIM3M (KBapTHUPAHCTBO, HAXJICOHHMYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHre OMOTHYECKUX B3aUMOJCUCTBUHN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyjsauud. (OCHOBHbIE TMOKa3aTenu
NOMYJISIUMU: YHCIEHHOCTh, IJIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanys. J{uHaMrka 4uCI€HHOCTH MOIYJISIUU U €€ peryJsiusl.

JdeMoHcTpanuu:

[Hoptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuupbl u cxemsl: kapta «IIpupogusie 30HbI 3emumn», «Cpeasl 0OUTaHUS
opranuzmoBy», «®otonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU NOMYJISIIMKA UHDY30pUun-Ty penbkn», «[lumessie nenm».

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

Jlabopatopnas pabota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPCHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[Toacuér MIOTHOCTU MOMYJIALMIA pa3HBbIX BUJIOB
pacTeHu.

Tema 4. CooO1mecTBa 1 IKOJIOrH4eCKHEe CHCTEMBI.

CoobmiectBo opranu3MoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBA,
IpOCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunabl-nomunantel. CBsi3u B
OHOIIEHO3E.

DKoyiornyeckue cuctembl (d9kocucteMsbl). I[lonsitue 00 »sKocucTeMe W
ouoreoneHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCHUCTEMBI. [lumieBbie 1emu © CETH.
OcCHOBHBIE TIOKA3aTeld SKOCHUCTEMbI: OuMoOMacca, MPOAYKIHUA. IKOJIOTHYECKUE
nupamMuibl: MPOIYKUHUH, YHCIEHHOCTH, Ouomaccel. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMs, pa3BuTue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WJIM IIUPOKOJIUCTBEHHOTIO Jieca.

AHTPONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpazue kak ¢akrop ycroiuuBocTu 3kocucteM. CoxpaHeHHE
OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouochepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I100aNbHOM 3KOCUCTEMBL. J[MHamMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemecTB U OMOTEOXMMHUYECKHE ITUKIIBI JIEMEHTOB (yTiepoa,
a3oTa). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpONOTeHHBIE U3MEHEHHS B Onocdepe.
['moGanpHbIE HKOJTOTUYECKUE TPOOIIEMBI.

CocymiecTBOoBaHuE MIPUPOJIBI u YeJI0BEYECTBA. CoxpaHnenue
oropa3zHooOpasusi Kak OCHOBa ycToiunBocTu Ouocdepsl. OCHOBA palMOHATBLHOTO
yOpaBJICHUS] TPUPOJIHBIMU pEecypcaMu UM HX HCIHOoIb30BaHue. JlocTxkeHus
OMOJIOTHHU U OXpaHa NPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckui.

Tabmuubr u cxemsl: «[lumesbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOuiecTBa», «llenu nutanusy, «IKoJOTHUECKass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWHOrO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS HA IpUpPOAY», «Baxuelmme UCTOYHHKH
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BO», «[louBa — BaxkHEHIIasi COCTaBISIONIAs
ouochepo», «DakTopsl Aerpaganuu nousy», «llapHukoBeiil 3dhdex», «DakTopbl
paauoOaKTUBHOIO 3arps3HeHus Ouocdepby, «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT d3KkpaH Ouocdeps,
«Kpyrosopot yriepoaa B buochepe», «KKpyroBopot azora B mpupoje.

OO6opynoBanue: MojeNb-anmuuKaus «TunuyHbie OMOLIEHO3b», repOapuit
«PacTtutenbHble coobIIeCTBaY, KOJEKINH «bruoneHos3y, «Bpeaurenn BaxHEHIINX
CEILCKOXO3SIMCTBEHHBIX KYJIBTYP», TepOapru U KOJUICKIIUHU PACTEHUN U JKUBOTHBIX
MPUHAIICKAIINE K PAa3HBIM JKOJOTHYECKUM TpymnmnaMm OIHOTO Buja, KpacHas



kHura Poccuiickoit @enepanuu, M300pakeHHUs] OXpaHAEMbIX BHUJIOB PACTEHHUH U
KUBOTHBIX.



INIJAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOI'PAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycranaBauBarOTCs TpeOOBaHHUS K pe3yibTaTam
OCBOCHHS OOYyYalIIMMHUCI TporpaMM CcpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAIPEIMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHUE OOYyYaIOIMMUCS POCCHICKON
rPaXXJaHCKOM UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CAaMOONpPENENCHUI0, HaJlu4yue MOTHBAallMM K  OOy4YeHHI0  OHOJIOruH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHMS, TOTOBHOCTh W CIHOCOOHOCTHh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMM, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO 00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IMpaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMeTa «bruonorus» AOCTUTarOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMUA POCCUMCKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[ICHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIEcCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEHW MO3WULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W IMPABOMNOPSAKY, YEIIOBEKY TPY/JA U CTapIIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHUS K KYyJIbTYpHOMY HACJIEIUI0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpole U
OKpYy XKarolen cpeae.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenamera «buomorusy
JIOJIKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW TMO3UIIMEN JUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIACHUN, COOTBETCTBYIOIIHMX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OONIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMNbITA JIEITEIBHOCTH B IPOLECCE Pealn3ali OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIIbHOM I€SITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOr0 BOCIIMTAHMSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHAa POCCUICKOTO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIbHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PELICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH  OIpENENsATh COOCTBEHHYIO TMO3ULHMI0 IO OTHOLIEHUIO K
SIBJICHHUSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJILHBIM TOJIO0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATEILCKUX 3a7a4y, YBaKHUTEIBHOTO
OTHOUIEHUSI K MHEHHIO OIMOHEHTOB MNpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON IpakIaHCKOW UACHTUUYHOCTH, MATPUOTU3MA
YBaKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepea PoauHoi, ropaoctu
3a CBOM KpaH, CBOXO PonnHy, CBOM f3BIK M KyJNbTYpYy, HPOILIJIOE U HACTOSAIIEE
MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IbI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTHM, TMOHUMAHHS 3HAYCHUsT OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOT0O OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 H 3ammurte (OTedyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEHICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHU;



NOHUMaHUE 3MOLIMOHATILHOTO BO3JEHCTBUSA KUBOU IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHUE
MPOSBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHuss, GOpMHPOBAHMS KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTyYHs:

NOHMMaHHWE W pealu3anus 370pOBOro U 0e30macHoro obpasza >KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH H OTAbIXa, peryisapHas (dusnveckas
AKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NOHUMAHUE 1EHHOCTH TNPaBUJ HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0e301acHOro MOBEJACHUS B CUTYAlUsIX, YTPOXKAIOIIMUX 3JOPOBBIO U KU3HHU JIOJEH;

OCO3HaHHWE TOCHEJACTBUNA W HEMPHUATUS BPEAHBIX MPHUBBIUEK (yHMOTpeOIeHUs
AJIKOT0J1s, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHHE IIEHHOCTH MacTepCcTBa, TPy 10J1t00ue;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIBHOCTH TEXHOJOTUYECKOW W COIMAIbHOU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBINIOJIHATH TAKYIO JIE€SITEIbHOCTB;

UHTEpEC K Pa3iuyHbIM cepaM MpodhecCHOHATBHON eI TeNbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccunt U peaTn30BHIBATH
cOOCTBEHHbBIC KU3HEHHbIE TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKU 1IeJIeCO00pa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYIKOB M OLIGHKM HUX BO3MOXHBIX IOCJIEACTBUU s
OKPYKaroIEH CPEIbI;

OCO3HaHHWE TI00aJBFHOTO XapaKTepa IKOJIOTHYECKUX MpOOJeM W MyTel ux
pelIeHus;

CHOCOOHOCTh HMCIIOJI30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJOTUU
3HAHUS W YMEHUSA TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PaAlMOHATBHBIM
OPUPOJIONIOIL30BaHUEM  (COONIOJIEHME  MpaBUl  TOBEJIEHUS B MPHUPOJE,
HAINpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAax, OXPaHY BHJIOB,
AKOCHUCTEM, OHOChEpHI);



AKTUBHOE  HEMPHUITHUE JICWUCTBUHM, NPUHOCIIIMX BpEl  OKPYKAIOLIEH
IPUPOJIHON cpesie, YMEHHE MNPOTHO3UPOBATH HEOIAroNpHUsTHBIE 3KOJIOTHMUECKHE
NIOCJIEACTBHUS NPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;

HAJIMYKE PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTUYECKON KYJIBTYPBI,
omnbITa NEeSTENbHOCTH HKOJIOTHYECKOM HaIpaBJI€HHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHUKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B ITPAKTUYECKOMN JIE€ATEIIBHOCTH 3KOJIOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE
KYJIBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOW KYyJNbTYPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

NOHUMaHWE chnelu@UKA OHOJIOTMM KaK HAayKd, OCO3HaHusi €€ poiu B
(GopMUPOBaHNU PAIMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IPEICTaBICHUS 00 OKpYXAloUIeM MHUpPE KaK O €IWHCTBE IMPHUPOAbI, YeJOBEKa U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHUuH MpodieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOW IMBHIIM3AIINU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHsI MEAMIIMHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PEeCypCHble  IpPOoOJEeMbl  PAa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPAlMOHAIBHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOTMYECKMX 3HAaHUH B LEJAX
NOBBIIIEHUS OOIIel KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKUMOHAJIBHOW T'PaMOTHOCTH OOydYaromuxcs, GpopmMupyemon
IpU U3YYEHUH OMOJIOTUH;

NOHMMAaHUE CYLIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJNIb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaliu3a U
OOBSCHEHHUSI SBJIICHUN OKPYXAIOLIEr0 MUpa U MPOUCXOJAUIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE Hay4HbIX (AKTOB U
UMEIOINXCS JaHHBIX C LEJIBI0 TIOJYUYEHHMSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS Jis
penieHus IpoOJieM B pealbHbIX KU3HEHHBIX CUTYaIMSIX;

OCO3HaHWE LIEHHOCTU HAyYHOH JEATEeIbHOCTH, FOTOBHOCTH OCYUIECTBISTh
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIMBHUIYaIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTO mpeameTa «buosmorus»
BKJIFOYAIOT: 3HA4YMMbIC Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEKIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTPAXKAIOLIUE
IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUUPUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTEeMa, Hay4HbId (PaKT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHHE,  U3MEpPEHHUE, OKCHEPUMEHT U  JPYIrHux),
yHUBEpCaJbHbIe Yy4yeOHbIC JeWcTBUS (MO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecrieunBaroIINe dbopmupoBaHue (GyHKITMOHATBHOMN
rPAaMOTHOCTH U  COIIMAJIBLHONM KOMIIETCHIIMM OOy4Yaroluxcs, CIHOCOOHOCTh
o0ydJaromxcs WCITOJIB30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYCCKUE 3HAHWS W  YHUBEpPCAJIbHBIC y4eOHbIE JICUCTBUS B
MO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHETO OOIIero
00pa30BaHUsI TOTKHBI OTPAXKATD:

OBaanenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABaTEeJLHBIMH
JIeHCTBUSIMM :

1) 6a30Bble JJOrHYecKHe IeiCTBUSI:

CaMOCTOSATENIbHO  (OPMYJIMPOBAaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JOTUYECKOTO MBIIIICHUS
(aHanu3a, cMHTE3a, CPaBHEHHMS, KiIIacCU(UKAIIUKA, 0O0OIICHHUS ), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUN (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATH
CBSI3U C IPYTUMH TTOHATHSIMH);

OTIpeNIeNATh IENH NeATeILHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
JTOCTHKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C TTOCTABIICHHBIMH ICIISIMU;

WCIIOIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIsl 0OBSICHEHUS (PAaKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, ETyKTUBHBIC, IIO
AQHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B PACCMATPUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKJIFOUCHHS,

IIPUMCHSITh CXEMHO-MOJIEIBHBIE cpeacTBa IS peACTaBICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHHWIA B M3yYaeMbIX OMOJIOTHYECKUX 00BEKTaX, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO0  poOAd,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pEIICHUsS MNPOOJEMbl C YYETOM aHaIU3a HUMEIOLIUXCS
MaTepualbHbIX U HEMATEPUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN AESITEIBHOCTH;

KOOPAMHUPOBATbL M  BBIIOJHATH paboTy B  YCJIOBHUSX  pPEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NelICTBUSA:

BJIa/IETh HaBBIKAMHU Y4€OHO-HCCIIEI0BATEIbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3pelieHus mpooOiieM, CHOCOOHOCTHIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JUYHbIE BHUbl JEITEIBHOCTU [0 IOJIYYEHUIO HOBOIO
3HAaHHA, €r0 HHTEpIpeTaly, MNpeoOpa3oBaHUI0 U MPUMEHEHUI0 B YYEOHBIX
CUTYalUsX, B TOM YHUCIIE IIPU CO3JaHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(dbopMHUpOBaTH HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh U (OpMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbLHOU
NEATENBHOCTH U XKU3HEHHBIX CUTYaLHSX;

BBISIBJISIT TIPUYMHHO-CJIEACTBEHHBIE CBSI3M W  aKTyaJlM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh ApryMEHTHl IJis JI0Ka3aTelbCTBa
CBOMX YTBEPKICHHI, 3a1aBaTh NapaAMETPbl U KPUTEPUU PEILICHHUS;

AHAJIM3UPOBAaTh IOJIYYEHHBIE B XOJE€ PEIICHUS 3a/Jadyd  PE3yJbTaTshl,
KPUTHUYECKU OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIE€JECHANIPABICHHbIA MOUCK MEPEHOCa CPEICTB M CIOCOOOB
JeHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBbHYIO U MPAKTHUUECKYIO OOJACTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUT'aTh HOBBIE WJEH, Mpejiaratb OPUTMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, T0IMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIuu (TEKCTE Yy4eOHOTro
nocoOusi, HAYYHO-TIONMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B MHTepHeTe), aHanM3upoBaTh



UHGOPMAITUIO PA3TUYHBIX BUOB U (POPM IMpeICTaBICHUS, KPUTHUECKH OLIEHUBATH
€€ JI0CTOBEPHOCTh U HENTPOTUBOPEUUBOCTb;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TOUCKE H
oTOope Ouosornyeckor uHpopMamru, HEOOXOAMMOM JJisi BBITTOJTHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIIOJIb30BAHUS PA3IUUYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
ounonornyeckoi uHpopmanuu (cxemMbl, rpaduk, IUarpamMmsbl, TaOIHUIbl, PUCYHKH
1 Ipyroe);

UCIIOJb30BaTh HAyUYHBIH #A3BIK B KaydecTBe CpeAcTBa Mmpu paboTe c
OuoJorMYecKor HHpOpMalUe: MPUMEHATh XUMHYECKue, (Qunyeckue u
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUAaTypy, HOMEHKIIATYDY,
UCIIOJI30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CpEICTBA
HaTJISAHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWA M 3allUThl  WMH(OpMaIuHy,
uH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OgJ1ajieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH A€ CTBUAMM:

1) oO1ienme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBAThH
B JMAJIOT€ WJIM JIMCKYCCHM MO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXIACHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJ]a4M, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaThb HeBepOalbHbIE CpEACTBAa OOLICHUs, MOHUMAaThb 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTYalluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCO0aMU OOIIEHUS W B3aUMOJICHCTBUS, MMOHUMATH
HaMEpEeHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOUICHHE K COOECeTHUKY
U B KOppeKkTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eTeJIbHOCTh:

NOHMMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHS TPYNIOBEIX (DOPM B3aUMOJICHCTBUS TPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpAaTh TEMAaTUKYy W METOJbl COBMECTHBIX IEHCTBHI C Y4ETOM 0OIIuX
MHTEPECOB M BO3MOXKHOCTEH KaXI0T0 4jeHa KOJIICKTHBA;



OpUHUMATh LEJIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBAaTh U
KOOPJIMHUPOBATh JICUCTBUS IO €€ JNOCTHKEHUIO: COCTABJISITH IUJIaH JCHCTBUH,
pacmpenensiaTh pojad ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh Pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAau€CTBO CBOEro BKJIAaJa M KaXIOr0 YYAaCTHHKAa KOMAaH[bl B
o0IuMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBATh MJIEH C IMO3ULIHMH HOBU3HBI,
OPUTHHAIIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IIOBEJIEHWE B Pa3IUYHBIX
CUTYALUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

Ogy1aileHHe YHUBEPCAIbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS [UIs BBISBICHUS TPOOJIEM U HUX
pElIeHUs B )KU3HEHHBIX U YYEOHbBIX CUTYalUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKaxX MO OTHOUIEHHUIO K JKUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3[IOPOBBIO OKPYKAIOIINX;

CaMOCTOSATENIbHO OCYIIECTBIIATh MO3HABATENbHYIO ACSTEIbHOCTb, BBISBISAThH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTH U KU3HEHHBIX CUTYaLHSX;

CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOsieMbl C  Y4ETOM
UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIIIOYTCHHI;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacMpsATh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTECHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a peuIeHHue;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IMIUPOKOW HPYyIULUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIECSTEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJITaTOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU Jisi OLEHKH CUTyalluu, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLIEHUWBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHUKEHMUIO;



NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX NpPU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

3) npuHsATHE ceOsl M IPYTrUX:

IPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX NpPU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mno Ouoioruum Ha
0a30BOM YpOBHE BKIIIOUAIOT cieUpUUIecKue s yaeOHoro npenmera «bruomorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIPETALUU U
peo0pa3oBaHUIO 3HAHUM, BUIbI JCSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YUYEOHBIX CHUTyallMsIX, a TaKKe B pealbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npenMeTHbIC
pe3yAbTaThl MPEACTABICHBI IO TOAaM O0yUCHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buomorus» ¢ 10
KJ1acce JOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJE€ POCCHHCKUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHOM
IPaAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHHUE PaACKpbIBaTh COJIEpKAHUE OUOJIOTUYECKUX TEPMUHOB U TIOHSATHIA:
XKU3Hb, KJIIE€TKA, OpraHu3M, MeTaboin3M (0OMEH BEIIeCTB M MpEeBpalleHU
BHEPTHH), TOMEOCTa3 (CAMOPETYJISIUS), YPOBHEBAsI OPraHU3AIMS JKUBBIX CUCTEM,
CaMOBOCHIPOU3BEACHHE (PEIPOIYKIIHS ), HACAEACTBEHHOCTh, I3MEHUYHUBOCTD, POCT U
pa3BUTHE;

YMEHHUE Wu3JIaraTb OWOJOTHMYECKUE Teopur (KIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJCKYJIsipHON Ouosiorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuniosa) u y4uenust (0 1ieHTpax MHOT000pa3usi u
IIPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. M. BaBunosa), onpenensite rpaHuilbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
ONMUCAHUE JKUBBIX CHUCTEM, IMPOLECCOB U SIBIICHUM, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY UCCIICTYyEeMbIMHU BETUYMHAMU, OOBSICHEHHUE MOTyYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpPUA U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIGI HA OCHOBAHUH TOJIYYCHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpPAUICHUS SHEPTUU B KIETKE, (POTOCUHTE3A,
IUTACTHYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHMS, WHIUBUAYaJIbHOIO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C 1eNplo obecredeHus O0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKpYKaroIIMX JI0AeH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBE/IEHUS B OKpY KaroIlen
OPUPOAHON cpeje, MOHUMaHWE HEOOXOAMMOCTH UCIOJIb30BaHUSL JOCTHXKEHUN
COBPEMEHHOM ounonoruu 17} OMOTEXHOJIOTHI Ui PalMOHAJIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTAPHBIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpElIMBaHUe, CIICTUICHHOE HaclieJOBaHNWEe, COCTaBISATh CXEMBbI
MOHOTMOPHUJIHOTO CKpEIIMBAaHUS JUIsl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMONHATH J1a0OpaTOpHBIE M MpaKTHYECKHE pPaldOThI, COOIIOIATh
npaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHWBATb M HHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COJEPKAaHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POPMALIMH, HAYYHO-IIOMYJIIPHBIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCJIEIOBaHUI B OWOJIOTHH,
MeAMIIMHE, OUOTEXHOJIOTUH;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
000011251 OMOIOTMYECKYI0 MH(DOPMAILIMIO M3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.

[IpenmeTrHbie pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPaKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAyYHOI'O MHPOBO33PEHMs, O BKIJIAJE POCCHUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa ISl pEIICHUs )KU3HEHHBIX 337124,

yMEHUE PaCKphIBaTh COACpKaHUE OMOJIOTMUYECKUX TEPMHUHOB M OHSITHI: BU]T
NOMYJISIIUsl, TEHO(OH, HSBOJIIONUSA, ABUXKYIIME CHIbI ((aKTOphl) SBOJIIOIUH,
PUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, SKOJOTUYECKHUE (HaKTOPHI,



JKOCHUCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pEAYLEHTbl, LENH [UTaHuA,
IKOJIOTHYECKas Tupamua, OnoreoreHos, onocdepa;

yMEHUE Hu3JIaratb OWOJOTHYEeCKHe Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEeOpUsl OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. baspa, depenoBaHusi TiaBHBIX HalpaBlIe€HUN U
nyteit aBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepuanckoro),
ONpPEeNeIIATh TPAHULIBI UX TPUMEHHUMOCTH K KUBBIM CHCTEMAM,;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBICHUH, OpPraHu3alvs W IpPOBEJICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMBbIMU BEJIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX
pe3yJbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTMYECKHUX
OOBEKTOB: BHJIOB, TMOIYJSIUA, NTPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOT€OIIEHO30B M  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OPraHU3Mbl, MEepeHoca
BELIECTB W IIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIEHHBIX H3MEHEHUH B
HKOCHUCTEMAaxX CBOEM MECTHOCTH, KPYyroBOpOTa BEIIECTB U OHMOTCOXMMHUYECKUX
IIUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTHYECKHX
IIPOLIECCOB U SBJICHUU, JUIA NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C LENbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 30pOBbS M 340POBBSA
OKpYKaIOIIMX JIOAEH, COOMII0IEHUs HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpY KaroIIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJWMOCTH HCIHOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHATILHOTO TPUPOAOTIONH30BaAHNUS;

yMEHHUE pelaTh 3JE€MEHTapHble OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHOca BEIeCTB U DHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHE BBINOIHITH J1A0OpAaTOPHBIE M IMpaKTHYECKHEe pPaldOThI, COOIIOIATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHUWBATh M HHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO COJEP)KAaHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POPMALIMH, HAYYHO-IIOMYJIIPHBIE
MaTepHasibl),  paccMaTpuBaTh  TJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHUE CO03[1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111251 OMONOTUYECKYI0 MH(DOPMAIIMIO U3 HECKOJIbKUX HCTOUYHHKOB, TPAMOTHO
WCIIOJIB30BATh IOHATHUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Koun4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undpoBbie
Ne n/m P KonTtpoabhbie | IlpakTHueckune (1upp )
NMporpamMmblI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
bu6nmoreka [IOK
b 4 .
MOJIOTHA KaK Hayka 0.5 https://m.edsoo.ru/7141¢292
JKuBbIe CHCTEMBI M X OpraHu3aIus 2 bubmmorexa [TOK
p H https://m.edsoo.ru/7f41¢292
XUMHUYECKHUH COCTAB U CTPOCHHUE KIICTKH 16 1 bubmorexa [TOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
XK 12
HBHEACATCILHOCTE [ICTKH https://m.edsoo.ru/7f41c292
Pa3zmuoxeHne 1 MHAUBUAYaJIbHOE PA3BUTHE 10 | bubnmnoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M IBMEHUMBOCTh 16 15 bubmuorexa [JOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
Cenekuus opranu3mMoB. OCHOBBI 6 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Pe3epBHOE Bpems 2 brbmmorexa [OK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0 4



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

11 KVIACC

KoJsmnuecTBo yacos DJIEeKTPOHHbIE
HaumMmeHoBaHHeE pa3aeioB H TeM nudpoBbie
Ne n/m P Kontpoabnbie | IIpakTHueckue (ipp )
NMPorpamMmmbl Bceero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
but6mmoreka [{OK
18 1
OBOMIOHOHHAs OHONIOTHA https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 18 0.5 bubmmoteka [JOK
3emie ) https://m.edsoo.ru/7f41cc74
OpranusMbl ¥ OKpy KaroIas cpena 10 1 bubmorexa LHOK
P Py B pedl https://m.edsoo.ru/7f41cc74
Coo0111ecTBa U DKOJIOTHYECKHUE CUCTEMBI 18 bubnmorexa LIOK
B https://m.edsoo.ru/7f41cc74
PesepBHOE Bpemst 4 bubmorexa [TOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 2.5



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




INHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoinyecTBo yacos DJIeKTPOHHbIE
[1]
JI:;H Tema ypoxka Beero Kontpoasnbie | IlpakTnyeckue ﬂ:;:ennﬂ :)lg[()l:ll;zl:;fenbﬂme
padoThI padoThI pecypesI

bu6mmoreka [IOK

buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

buonorns B cucreme Hayk 1

MeTo/1bl TO3HAHUS KUBOW MPUPOIBI. 1 bubmmorexa [IOK
https://m.edsoo.ru/863e6122

MeTo/1bl TO3HAHUS KUBOW MPHUPOJIBI.

[TpaxTnueckas padora Ne 1

«HMcnonp30BaHuE pa3IYHbIX 1 0.5

METO/IOB MPU U3YUYEHUHU

OMOJIOrMYeCKUX 00BHEKTOBY

buonoruueckue cucTemsl, MPoOLECCHI | bubnunoreka [JOK

U UX U3y4YECHHUE https://m.edsoo.ru/863e6564

buonoruueckue cuctemsl, IPOLIECCHI 1

U UX U3yYCHHE

XUMHYECKUH coCcTaB KJIeTKH. Boma u | bub6mmorexa [JOK

MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e

XUMHYECKU cOCTaB KIIeTkU. Bona 1

MUHEpaIbHBIE COIU

benxu. CoctaB u cTpoeHue OenKoB 1 bubmmorexa LHOK

https://m.edso00.ru/863e6b72



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

10 benku. CoctaB u cTpoeHue 0eIKoB
1 depMeHTHI — OHOJIOTHYECKUE bubnuorexa [JOK
KaTaJIn3aTopPHL. https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
12 pabota Ne 1 «I/IfyquHe 0.5
KaTaJIUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMHUIIa3bl
WIN KaTaa3bl)»
bu6mmoreka [IOK
13 Y TICBOEL. JTHIH b1 https://m.eds00.ru/863e6870
14 VraeBoasl. JInnuasl
15 HyxnenHoBbIE KHCITOTBI. buommorera LIOK
https://m.edsoo.ru/863e6d5c
16 ATO
17 Hcropust 1 METObI U3yUYEHUS bu6nuorexa [IOK
knetku. Knerounast reopus https://m.edsoo.ru/863e6e88
18 HcTopust 1 MeTOABI U3yUEHUs
kietku. Knerounas reopus
19 KireTka xak meinoctHas KuBas
cucrema
20 KneTka kak 1enoctHas )KxuBast
cucrema
bubmnoreka LJOK
21 CrpoeHune 3yKapuoTHUYECKOH KIIETKH. https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716¢
) CrpoeHue 3yKapuoTHUYECKOM KIIETKH. 0.5

Jlaboparopuas padota Ne 2



https://m.edsoo.ru/863e6b72
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

«HM3ydenne cTpoeHus KIETOK
pacTeHUi, >KUBOTHBIX, TPUOOB U
OaxkTepuil 0] MUKPOCKOIIOM Ha
rOTOBBIX MUKpPOIIPENapaTax U ux

OITMCAHHUE»
bubmuoreka [JOK
23 OOMeH BelecTB Wi MeTaboInu3M https://m.edsol_.lru/863e766c
24 OOMeH BelecTB Wi MeTaboIu3M
bu6mmoreka [JOK
25 PotocuHTes. XemocHHTes https://m.edsol_.[ru/863e7c98
26 DoTOoCHHTE3. XEMOCHUHTE3
N but6mmoreka [IOK
27 IHepreTueckuii 0bmen https://m.edsog)l.ru/863e7aae
28 DHepreTUIecKuii 0OMeH
29 JKu3HEeHHBIN ITUKIT KJIETKH. Jlenenne bubmuoreka [JOK
KJIETKH. MuTo3. https://m.edsoo.ru/863e7dc4
JKu3HeHHBIN MK KIETKU. [leneHue
kieTku. Muro3. JlabopaTopHast
30 pabota Ne 3 «Habmronenue Muto3a B 0.5
KJIETKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKPOITpETapaTax»
31 buocunres 6enka. Peaknus bubmuorexa [JOK
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.1u/863e796e
1 buocunres 6enka. Peakimst
MaTpUYHOTO CHHTE3a
bubmuoreka [JOK
33 Tpancsius — OnocuHTE3 OCNKa https://m.edsol_.lru/863e796e
34 Tpancnsnus — OnocuHTE3 Oenka


https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Hexnerounsie GopMbl )KU3HA —

bu6mmoreka [JOK

35 BUPYCHI https://m.edsoo.ru/863¢7540
16 HexkneTounsie hopMbI KU3HH —
BHUPYCHI
bubmnoreka LJOK
37 @OpMBI pa3sMHOKEHUS OPraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e83 1e
38 ®opMbl Pa3MHOKEHUS OPIraHU3MOB
39 Meiios bubmuoreka [{OK
https://m.edsoo.ru/863e714a
40 Melios
41 OGpa3oBaHue 1 Pa3BUTHE MOJOBBIX 0.5 bubnmorexa [JOK
KJ1eTOK. OMI0A0TBOPEHHE. https://m.eds00.ru/863e81b6
O0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. ONao10TBOPEHHE.
4 Jlaboparopras padota Ne 4 0.5
«M3yueHne CTpOeHUS MOTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
43 NuauBuayanbHOE pa3BUTHE bub6nuoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
44 NuauBuyanbHOE pa3BUTHE
OpraHu3MOB
45 I'eneTnka — Hayka o bubnuorexa [JOK
HAaCJIEeJICTBEHHOCTHU U U3MEHUYUBOCTH https://m.edsoo.ru/863e8612
46 I'enernka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U U3MEHUYNBOCTH https://m.eds00.ru/863e8612
47 3aKOHOMEPHOCTHU HaCIEAOBaHUS bubnmnoreka [JOK



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
https://m.edsoo.ru/863e86f2

NpU3HAKOB. MOHOTHOpUIHOE

https://m.eds00.ru/863e8878

CKpEIIMBaHNE
3aKOHOMEPHOCTHU HACIEAOBaHUS
48 MIPU3HAKOB. MOHOTHOpHUIHOE bubmmorexa IIOK
p ) p https://m.eds00.ru/863e¢8878
CKpELIMBaHNE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
A P P bubmnoreka LIOK
49 HE3aBHCUMOI'0 HaClIeJOBaHUS
https://m.edso0.ru/863e89a4
MIPU3HAKOB
UTHOPUIHOE CKPEINBAHNE. 3aKOH
50 fI[eBaBI/IIZI/IMOFO HaI::J'ICJIOBaHI/IH bubmorexa HOK
https://m.edsoo.ru/863e89a4
MPU3HAKOB
51 CuernieHHOE HacleIOBaHUE bubmuoreka [JOK
[IPU3HAKOB. https://m.edsoo.ru/863e8c60
CuenyieHHOE HacleI0BaHUE
npusHakoB. JlabopaTopHas padora
5 Neo 5 «M3yuenue pe3ynbTaToB 0.5 bubnuorexa [JOK
MOHOTHOPHUIHOTO U TUTHOPUIHOTO ' https://m.edso0o.ru/863e8c60
CKpEIIMBAaHMS Y APO30(HIIBI HA
TOTOBBIX MHKpPOIIpEriapaTax»
53 I'enetuka nona. Hacnenosanue bubmuorexa [JOK
[IPU3HAKOB, CLEINIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
54 I'eneTnka nona. HacnemoBanue bub6mnoreka IIOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
55 N3menunBocTh. HenacnencTBennas bubmuoreka [JOK
U3MEHYUBOCTb. https://m.edsoo.ru/863e8efe
N3menunBocTh. HenacnencTBenHas
bu6mmoreka [IOK
56 U3MEeHYMBOCTb. JlabopaTropHas 0.5

pabota Ne 6. M3yuenue

https://m.edsoo.ru/863e8efe



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

MOTU(PHUKAITMIOHHON H3MEHYHBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO Psiaa U
BAPUALIMOHHON KPUBOI»

bu6mmoreka [JOK

57 HacnencrBeHnHas "BMEHYMBOCTb. hitps://m.cdsoo.ru/863e8ofe
HacnencTBeHHast U3MEHYUBOCTD.
58 Jlaboparopnas pabota Ne 7. 0.5 bubnmnoreka [JOK
«AHamM3 MyTaui y 1po30(uiIsl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETapaTax»
bu6mmorexa [JOK
> Peneriica wenosexa https://m.edsoo.ru/863e8d78
bub6mmorexa [JOK
00 Perteriica senioneka https://m.edsoo.ru/8638d78
PesepBubIil ypok. O600611eHIE 1O
61 teme «HacneactBeHHOCTH U
M3MEHYUBOCTbH OPTaHU3MOB
PesepBHbIit ypok. O600IICHHE T10
62 teme «HacnenactBeHHOCTD U
U3MEHYHBOCTH OPTAaHU3MOBY»
63 Cenekius Kak HayKa U MpOIEecc bubmorexa HOK
https://m.edsoo.ru/863e9214
64 Cenekius Kak HayKa U MPOIECcC bubmorexa HOK
https://m.edsoo.ru/863¢9214
65 MeToabl U JOCTHKEHUS CEJIEKIIUU bu6mmoreka [JOK
pacTEeHUN U )KUBOTHBIX https://m.edsoo.ru/863¢9214
66 MeToapl U JOCTHKEHUS CEJICKIINHI bubnuorexa [JOK
pacTeHUN U )KUBOTHBIX https://m.edsoo.1u/863¢9214
67 buotexHosorus kak orpacib bubnuotexa [JOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

IIPOU3BOJCTBA

https://m.eds00.ru/863e9336

buorexHoorus kak oTpaciib
MMpONU3BOACTBA

68

bubmnoreka LJOK
https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

4.5



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka KonTtpoasublie | IlpakTuyeckue a p
n/n Bcero u3yuyeHusi | oOpas3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 OBOJIIOIMS U METOJIBI €€ U3yUYEeHHS 1 bubmorexa OK
H A y https://m.edsoo.ru/863ea20e
2 DBOJIIOIMS U METOJIbI €€ U3yUYECHHUS 1 Bubmmorexa [IOK
H A y https://m.edsoo.ru/863ea20e
3 Hcropust pa3BuTUs IpEACTaBICHUI 1 bu6muorexa [IOK
00 3BOTIOLINHA https://m.eds00.1ru/863e9570
4 HcTopus pa3BuTHs NpeAcTaBIeHUN 1 bubmuoreka [IOK
00 »BOJTIOLINN https://m.eds00.ru/863¢9570
bu6mmorexa [JOK
5 M 1
HKPOIBOTOLIA https://m.edsoo.ru/863e9cle
bu6mmorexa [JOK
6 MukposBoio 1
HKPOIBOTOLHA https://m.edsoo.ru/863e9cle
7 [Tomymsiust Kak sJieMeHTapHas | bubmumorexa [IOK
€IMHH1IIA BUJA U SBOJIIOIMH. https://m.eds00.1ru/863e99¢c6
[Tonynauus kak 3neMeHTapHas
€IMHUIIA BUJIA U IBOJIIOIUH.
8 JlabopaTtopnast pabota Ne 1 1 0.5 bubmmorexa [IOK
paToprai p B ' https://m.eds00.ru/863¢99¢6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHYECKOMY KPUTEPHIO»
9 JIBrKy1me cuisl (3JIeMEHTapHbIE 1 bu6nuoreka LIOK
(haKkTOpbI) IBOTIOIIHH https://m.edsoo.ru/863e9da4
10 JIBuxKyuue cuisl (3IeMeHTapHbIe 1 bubmuorexa [JOK



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

(axTOpHI) FBOIIOLUU

https://m.edsoo.ru/863e9da4

11 EcrecTBeHHbIi 0TOOp 1 €ro GopMbl bubmmorexa LHOK
https://m.eds00.ru/863e9ed0
. bubmuoreka [{OK
12 EctectBennslit oTOOp 1 ero hopMbl hitps://m.cdsoo.r/863¢9ed0
Pe3ynbrarsl 3BOMIOIUN:
13 IpUCIOCOO0IEHHOCTh OPTaHU3MOB U Bubmmorexa LIOK
https://m.edsoo.ru/863e9fde
BHUJI000pa30BaHueE.
PesynbTathl 3BOIIOIUY:
MPUCTIOCOOTICHHOCTh OPTaHU3MOB U
14 BUJI000pazoBanue. JlabopaTopHas 0.5 bu6nuorexa [IOK
pabota Ne 2 «Onucanwue https://m.edsoo.ru/863e9fde
MPUCTIOCOOICHHOCTH OpraHu3Ma u €&
OTHOCHUTEIILHOTO XapaKTepa
15 Harmnpasnenus u mytu bu6nuorexa LIOK
MaKpO3BOJIIOLIAU https://m.edsoo.ru/863e9cle
16 Hamnpasnenus u mytu bubnuorexa [JOK
MaKpO3BOJIIOIAU https://m.edsoo.ru/863e9cle
17 HeobpaTumocTs 3BOITIONNN
18 HeobOpatumocTs 3BOMIONINN
19 Wcropust sxu3Hu HA 3emiie 1 METO/IbI
e€ u3ydeHus
20 Wcropust :xu3HU HA 3eMiie U METObI
€€ u3y4yeHus
)1 ['unore3sl MPOUCXOKACHUS )KU3HU Ha bubnuorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
) ['unoTe3bl MPOUCXOXKACHUS )KUZHU Ha bubnuoreka [IOK

3emiie

https://m.edsoo.ru/863eas5a6



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

PazButue xxu3Hu Ha 3emiie 1o 3paMm u

bu6mmoreka [JOK

23 nepuoaam https://m.edsoo.ru/863eabbe

24 Pa3Butue xu3Hu Ha 3eMIe Mo 3pam 1 bu6nuoreka [IOK
rnepuogam https://m.edsoo.ru/863eabbe

)5 OCHOBHBIC ATAITbI YBOTIOIHHI bubmuoreka [JOK
PACTUTEIBHOIO U KUBOTHOTO MHUPA. https://m.edsoo.ru/863ea8bc
OCHOBHBIE 3Tarbl HBOJIOIUN
paCTUTEIBLHOTO U )KUBOTHOTO MHPA.

26 [TpaxTnueckast pabora Ne 1 0.5 bubmuorexa [IOK
«M3y4eHne UCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSIX )

7 CoBpeMeHHas cucTema bubnmoreka [JOK
OPraHUYECKOTO MUPa https://m.edsoo.ru/863ea48e

)3 CoBpeMeHHas cuctema bu6nuoreka [IOK
OpraHM4YECKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK
29 DBOJIOIMUS YeTIOBEKa (aHTPOIIOTEHE3) hitps://m.cdsoo.ru/863cac2c
bu6mmoreka [IOK

30 DBOJIIOIMS YeJIOBEKa (AaHTPOIOTEHE3) hitps//m.cdsoo.ru/863cac2c

3l JBuxymiue cuisbl (hakTophl) bubnuorexa [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44

1 JBwxymiue cuiibl (pakTopsl) bubmmorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

1 JBwmwxymue cuibl ((HakTopsr) bubnuorexa [IOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44

34 OcCHOBHBIE CTaIUU HBOJIOLIUU

YCJIO0BCKa



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

Yenoseueckue packl ¥ IPUPOJHbBIC

bu6mmoreka [JOK

35 aJlanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaca?
36 YenoBeueckue pacbl U NPUPOJHbBIE bu6nuorexa [IOK
aJlanTalyy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHblii ypok. O60011eHne 1o
37 TeMme «BO3HMKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMiie»
PesepsHblil ypok. O60011eHME 110
38 TeMe «BO3HUKHOBEHME U pa3BUTHE
KU3HH Ha 3emiie»
39 OKOJ0rus Kak HayKa
40 DKOJIOrUsl KaK HayKa
41 Cpenpl 0OUTaHUS ¥ SKOJIOTHYECKHE bubnmoreka [JOK
dakTopbl https://m.edsoo.ru/863eafec
4 Cpenbl 00uTaHUs U DKOJIOTHYECKUE bu6mmoreka [IOK
(axTopsl https://m.edsoo.ru/863eafec
AOuoTtudeckue (HaxTopsl.
JlaGopaTopnas pabora Ne 3.
43 «Mopdonornyeckue 0COOCHHOCTH 0.25 bubmorexa HOK
. https://m.edsoo.ru/863eb10e
pacTeHul U3 pa3HbIX MECT
oOUTaHUM.
AOuoTuieckue
44 dakropsl.JIabopaTtopnast padota Ne 4. 0.25 bubnuorexa [IOK
«BnustHue cBeTa Ha POCT U pa3BUTHE https://m.edsoo.ru/863eb10e
YEPEHKOB KOJIEYCa»
bub6muoreka IIOK
45 buoruteckue paxtoper https://m.edsoo.ru/863eb348
46 buotnueckue gakrTopsl bubnuotexa [JOK


https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

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

DKOJIOTUYECKHUE XapaKTEPUCTUKU

47 1
MOy JIALINH.
DKOJOTUYECKHE XapaKTePUCTUKU
nomyssiiun. [TpakTiudeckast pabota
48 Ne 2 «ITopcuéTt mioTHOCTH 1 0.5
MOMYJISILIUNA Pa3HBIX BUIOB
pacTeHui»
49 CooOrecTBa OpraHu3MoOB — 1 bu6nuoreka [IOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
50 Coo01iecTBa OPraHu3MOB — | bu6morexa [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
51 DKOJOTUYECKUE CHCTEMBI 1 bubmuoreka [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
5 DKOJIOTUYECKUE CUCTEMBI 1 bu6nuoreka [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
bub6munoreka IIOK
53 DKOJOTUYECKUE TUPAMUJIBI. 1
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3KocucteM. Cykneccust
OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
54 DKOJOTHUECKHE THPAMUIBI 1 bubmoreia LHOK
N PamIABL https://m.edsoo.ru/863ebSfa
CaoiictBa 3xocucteM. Cykueccust
55 IIpupoaHbIE 3KOCUCTEMBI 1
56 [IpupoaHbie 3KOCUCTEMBI 1
57 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
58 AHTpPONOreHHbIE SKOCUCTEMBI 1
59 buocdepa — rmobanpHas 1 bubnuorexa LIOK

3KOCcUCTEMA 3EMITU

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

60 buocdepa — rnobanpHas 1 bubnuorexa [IOK
AKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe

61 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bu6nuorexa [IOK
ouocgepsl https://m.edsoo.ru/863ebd16

6 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmmoreka [JOK
o6uocdepsl https://m.edso0.ru/863ebd 16

63 YenoseuecTBo B Onochepe 3emin 1

64 YenoseuecTBo B Onochepe 3emiun 1

65 CocytiecTBOBaHUE MTPUPOJIBI U 1 bubnmnorexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale

66 CocymiecTBOBaHUE TPUPOJIBI U 1 bu6nuoreka [IOK
YeJI0BEUYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IEHHE TEMBI

67 «Co00111eCTBA ¥ IKOJIOTHYECKUE 1
CUCTEMBD»
PesepBubliil ypok. O60011I€HUE TEMBI

68 «Coo0111ecTBa 1 3KOJIOTHYECKHE 1
CUCTEMBD»

OBIEE KOJIMYECTBO YACOB I10 68 25

I[TPOIT'PAMME



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




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
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* buonorus, 11 knacc/ Ilonomapésa U.H., Kopamnosa O.A., Jlonununa T.E. u
npyrue; moa peaakuueit [Tonomapésoit M. H., O6miecTBo ¢ orpaHM4eHHOM
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METOANUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA
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