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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIINX LENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonornu, €€ 3HAYCHWH B TIO3HAHMM >KUBOM TMPHUPOABI U 0OECIEeYCHHUH
CYIIIECTBOBAHMS Ue€JIOBEUECKOTO oOIiecTBa. COrIacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0ruM 1aET NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUINXCS CPEACTBAMH Y4eOHOTO ITpeIMeTa
«buonorusy, onpezenser 00g3aTeNTbHOE MPEAMETHOE COJEPIKAHUE, €TO CTPYKTYDPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4éTOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamme o 61010THH TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PECHHS, IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOh30BAHHIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKKA HACIEACTBEHHBIX 3a00JIEBaHMI YEIOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI SKOJIOTHYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpeJle, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCHCTEM.
VYcunenue BHHUMaHMS K MPUKIAIHON HAMpaBiICHHOCTH Y4YeOHOro mperMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIEUeHHUs YCIIOBUH [Tl pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 IIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPast
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMWYHO Pa3BUBAIOLIEIOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYWTENIbHBIX INPU3HAKAX — YPOBHEBOW OpPraHHU3allMM W SBOJIIOLUH, CO3MAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpuposl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OUONIOrUsl UMEET TAKXKE JIJISl PEIICHHS] BOCUTATENIbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0run o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY i1 ONPEICIICHUS NOAXOJOB K OTOOpYy U
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUSA W YMEHUS, 3HAYUMBIEC MJIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIy»KaT OCHOBOH i (POPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «buomorus»
BBIJICJICHBI CIIETYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. Meroasl
HayyHOro mno3HaHus», «Knerka kak Ouonornueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Llens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKAIUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITUSAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, UHTEJUICKTYaJbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B Mpollecce aHalnW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OWOJIOTMY HAyYHBIX B3IVIIIOB, WACH M TMOIXOJI0B K W3YYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0mei KylnbTypbl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OLEHUBATDH SBJIICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWY 3HAHUH U OTIBITA, TOTYYECHHBIX IPH U3YICHUN
Onooruy;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUUYECKOW JEATEIHHOCTA YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TIPHU TIPOBEJICHUN OMOJIOTUUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOLIEHHUIO K OKPY>KaIoIIel cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEIHETO O0IIero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HenemO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiiocopueit, ITUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTAaTUCTHUYECKas o00padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHue pa3IMYHBIX METOJOB MpHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B kieTke. l[lommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — OnoJoTHuYecKue KaTanm3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyoctpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W ToJucaxapuibl (Kpaxmai, TIJIMKOTEH, IIeJUTI0N03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucnorsl: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[utonorus — Hayka o kietke. KiletouHas Teopus — nmpuMep B3aUMOAECHCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUU. MeTObl U3YUEHUS KICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHasg MmemOpana, Moiekynbl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpoKapuoTHYeCKOoM KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{urornasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat ['onbmxw,
nr30coMBbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPUOJH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sajpa: siaepHas o0oJovKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIanu, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU MPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOWU MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl



AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOoeHHE >KMBOTHOW KIIETKU,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIs.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHuwe CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX M OakTepUil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENapaTax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W JHEPrUM B MOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hpepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTL (OTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A NJIsl KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (GOTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacriernsieHue BeEIIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne u ero Buibpl. KuCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakiuu wmatpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. PazmHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murosza. Ilpoueccsl, nmpoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. IIpouecchl, MPOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepMATOre€HE3 M OBOIEHES.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30ounoB. OImIog0TBOPEHHE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButhe. THITBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii nukin», «Pemnmukanus JHK», «Mutosy,
«Meiiosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHleKIeTka MieKonuTarouero», «KapuokuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeTOoJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBIEHHbIE . Menaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH PaCIICIUIEHU PU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oiHOE ¥ HEeMmoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  l[uToreHeTHdeckue  OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapymeHne cieryieHust TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbI. ['omorametrnsle M reTeporaMeTHbie Opranu3mbl. HaciienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE NMPU3HAKU M UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTalimoHHasi U3MEHUUBOCTh. Kitaccudukaiuys MmyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enernka uyenoBeka. Kapuorun wyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[P-ananu3a. HacnencTtBeHnbie 3a00€BaHUsl 4YEJIOBEKA: TEHHbIE OOJE3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue W reHeparuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 IUTOTCHETHUeCKast
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpunaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBanusy, «Menosy», «B3anuMoaencTeue ajuielibHbIX T€HOBY, «I eHeTnueckue
KapThl pAaCTEHUH, )KUBOTHBIX U 4eJoBeKay, «I eHeTnka moiia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIbI YeIOBEKA U KUBOTHBIX),
«Bunpl uameHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-aktopay, «['eHeTuka rpymni KpoBu», « MyTaninoHHass ”3BMEHYUBOCTHY.

O6opynoBanue: MoAeNU-aMIIUKaU «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOIT 1 MUKpoTipenapart «JIpo3zoduinay (Hopma, MyTaruu GOpMbI
KPBUIBEB U OKPACKHU TeJia), repoapuit «I'opox moceBHO.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIBI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopaTtopHas pabora Ne 7. « AHanM3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M IMPOLECC. 3apOKICHHUE CEIIEKINHA U JTOMECTHKALIHS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMU pPACTEHUHM M KUBOTHBIX. OIIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanys u e€ ycnexu. MickyccTBeHHbIN MyTareHes 1 nojiyueHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepusd. Kiietounble KyJbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnuupel U cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHONOTHH», «KileTouHble KyIbTYpHI U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOABI U JOCTHUKEHUS CEJICKIMU PACTEHUN H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochblIKu BO3HMKHOBEHMSI HSBOJIIOLIMOHHOW TEOPUH. OBOIIOLUOHHAsS
Teopusi U €€ MecTo B OMoNOruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHUST BHUJOB B MaAJCOHTOJOIMYECKON JIETONMMCH, NEPEXOJIHBIE (OPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHYUBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallmOHHBINA
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30isnumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoOMOUUU. [Ipumepsl
MIPUCTIOCOOJICHHM Y OpraHu3MOB. ApoMoph03bl U MAMOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napaenbHas. HeoOpatuMocTs 3BOIIOIUN.

[IponcxoxieHne OT HeClEeUUaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuis! 1 cxembl: «Pa3BUTHe OPraHMYECKOro MUpPA Ha 3emiie», «3apOoIbIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyrannoHHas

U3MEHUYUBOCTHY, «Apomopdo3by, «Unuoamantammu», «OO0mmas aereHepanus,
«/IBmxymue cuibl 3Bomouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEy», « IKOJIOTMUECKOE BUI000pa30BaHUE.

OO6opyioBaHuE: KOJUICKIIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Koyuiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapaThl «PazBuTue HacekoMoroy, «Pa3zBuTue JsAryIiikn,
MuKponpenapar «/Ipozoduia» (HopMa, MyTanuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlabGopartopnas padota Ne 2. «Onrcanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpbl. llaneo3olickas 3pa u €€ mepuoabl: KEeMOPUUCKUIA,
OPZIOBUKCKHH, CUITYPUNCKUIN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TeOJOTHYECKUX MporeccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuue cuibl (pakTopbl) anTponiorene3a. HacineactseHHas ”3BMEHYMBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxoasuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pa3ymHbIil. Haxoakum MCKONaeMbIX OCTaTKOB, BpPEMSI CYIIECTBOBAaHHS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HH, OPYIU.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUIHA
(eBpa3umiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepuKkaHckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMEe COTHEUHOM CHCTEMED», «Pa3BuUTHE
opraHuuyeckoro wmupa», «PactutenpHas kieTrka», <OKuUBOTHas  KJETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNaJCOHTOJIOTMYECKMX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — dyenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, NMUTEKAHTPONA, HEaHJEPTAJIblia, KPOMAHBOHIIA), CJENKH WU
U300pKEHHUSI KaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMblX OCTAaTKOB PacTeHU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kaomias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWOTHMYECKHME U AHTPOIOreHHbIE. JIEHCTBUE SKOJOTMYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTndeckue (HhakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIGUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, CUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [Js1 CYLIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE IOKa3aTeau
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuipl 1 cxembl: kapta «lIpupoansie 30HbI 3emiany, «Cpeabl 0OUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBO opraHu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumieBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUs. DKOJIOTMYECKUE MHPAMMIIbL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pa3putue. CyKueccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTtop ycToWumBocTH dKocucTeM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouoceprl. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHamMuyeckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
MPUPOAHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHKEeHUsT OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTranusy, «IKoJOTHUYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIEC BO3AECHUCTBUS Ha IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistomias ouochepo,
«®DakTtopel  gerpamauumd  nouB»,  «llapHukoBbii  3ddexT»,  «DakTOpbI
paIrMoaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OOmas cTpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coodIIecTBay, Koyiekuun «buoiienos», «Bpenurenu BaxxHeUIIUX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKLIIUHA PACTCHUIN U dKUBOTHBIX,
MPUHAJJICKAIIIE K PA3HBIM SKOJIOTUUECKUM TpyIinam oJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300paKEHHUS OXpaHSIEMBIX BHJOB pACTCHUU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I1IO
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buomnorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTra «bHUOIorus JOCTUrarTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpOLIE U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM ESITEIHHOCTH MPU CO3/IaHUH YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBHUSIX HEOOXOAUMOCTb KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB MpH OOCYXJICHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepea PoauHoi, ropaoctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, HPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHUE U
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexXIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amute OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U peann3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a KU3HU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUJ U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1IEHHOCTU TPaBUJ HHAUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOTO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam npodhecCHuOHANbHOW AEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIecO00pa3HOE OTHOIIEHHUE K MPUPOJE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00aIBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed Hux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU NU3YUCHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBS3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATENBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YUTATENbCKOM KYyJBTYpPbl KakK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBlIeHUs] 00 OKpYXKaloleM MHpPE KakKk O €AUHCTBE MPUPOJbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PecypcHble  NpoOJieMbl  Pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKHX 3HAaHUN B LEIsIX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHUA [JIs aHaiu3a |
OOBSICHEHHMSI SIBICHUN OKpPYXKAlOIIero MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust npobJieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEINBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JEeHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMupoBaHue (QYHKIMOHAIBHON IPaMOTHOCTU U COLMAIBHOMN
KOMIETEHIIMM  O0YyYarolMXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPAMMbl CPEJIHEr0 OOLIETro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHMM NPUEMBI JIOTUYECKOTO MBILUICHHMS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3y4yaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHI PA3HOrO POJAA, BBIABICHHBIX B Pa3IMYHbIX HHMOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJI5IM, OLICHUBATh PUCKH NOCIIECACTBUI ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JIE€ATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MpPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLIUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbIN MOUCK MEepeHoca CPEeACTB M CHOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMbI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHaIM3UpPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
otOope Omosornueckor MHGOPMAITMH, HEOOXOAUMOU ISl BBIMTOTHEHUS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckor nHGopMaluu (CXeMbl, rpadUKU, TUArpaMMbl, TAOTHUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHBIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BceX chepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAaJIoTa Wi JUCKYCCHUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJb30BATh MPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPHU PEILICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JCHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaXJI0T0 YJACTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBUSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICMUCTBUI M MBICIHUTENbHBIX MPOLECCOB, HX pPeE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHsATHE ceOs ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSATENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmMeTHbIe pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUKA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OUOJOIMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
roMeocras (caMOperyJssiiusi), YpOBHEBas OpraHM3alds JKHUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JOoTMa MOJIEKYJIsIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKIEHUS KyIbTYpHBIX pactenuii H. Y. BaBuiioBa), onpenenstb rpaHuLbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB M SBJICHUI, OpraHu3alus U IPOBEICHHE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHUE IMOJYYEHHBIX pE3YyJbTaTOB,
MCITIOJIb30BAHHBIX HAYUYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHHUE JIeJIaTh BBIBObI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB W MPEBpAIICHHS dHEPTUU B KIIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOU
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOTHONU cpeje, MOHUMaHHE HEOOXOIWMOCTH WCIOJIB30BAaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA Il PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W MPaKTUYECKUE PpadOThl, COOIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTHUECKOTO COJEP)KAaHUsA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBCHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATh COACPKaHUE OMOJIOTHYECKUX TEPMUHOB U TIOHSTHIA: BUI,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CHUIBI ((PaKTOpHI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMd MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHo3, onocdepa;



YMEHHE H3j1araTh OHOJOTHYECKHE TEeOpHH (SBONMIOIHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3b], BHISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3YyJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IIEpPEHOCa
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PELIECHUHA B IOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIS1 PALIMOHATILHOTO PHUPOA0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTMYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIINU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TrJ00aJbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHITUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafii3atiit https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 XK 6
VSHEACHTEIRHOCTD [UICTRI https://m.edso0.ru/7f41c292
5 PasMHOXeHUE U MTHAMBUAYAIbHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 3 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41¢c292
bu6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
bubmuoreka [IOK
1 1
BOFOLHOHRAS GHOTOTHS o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 1
Opranu3MEL  OKpYHRaIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
CooOmiecTBa ¥ HKOJIOTMUECKNE CUCTEMBbI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
5 P 2
C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozpl MO3HAHKS )KHBOM
npupojsl. [IpakTrdeckas padora
2 NI: 1p<<PHICHOHi3OBaHHe al:'[PI‘lHBIX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, 1 bubmmoreka IIOK
IIPOLIECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boma 1 bu6mmoteka IIOK
Y MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
but6mmoreka [IOK
5 b .C 0 1
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajasbl)»
7 Yrinesonsl. JIunuas: 1 bubnnorexa LOK

https://m.edso0.ru/863e6870



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
https://m.edsoo.ru/863e6870

bubnunorexa LIOK

8 Hyxaentosbie kuciotsl. AT® https://m.eds0o.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CrpoeHnue 3ykapuoTUYeCKOn
kneTku. JlabopaTopHas paborta No 2
«I/IsyquHe CTPOCHUSI KIIETOK Bubnuoteka 1HOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTpEnapaTax U ux
OTIMCAHUEC»
bubmmoteka IIOK
12 O6men Bemects wim MeTabosmsM https://m.eds00.ru/863e766¢
bubmmoteka IIOK
13 dotocres. XemocHrres https://m.edso00.ru/863e7c98
. bubmuoreka [IOK
14 DHepreTHieckui 0omer https://m.edso0.ru/863e7aae
JKu3HEHHBIN UK KJICTKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuorexa [IOK
«Habmroieae MuTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpU4YHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsus — OuocuHTe3 Oenka bubmmorexa TTOK

https://m.eds00.ru/863e796e



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
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HH — Bbu6mmoteka [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bub6numoreka [IOK
2 Meii
0 eHos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopnast padora Ne 4 05 bubnnoreka [JOK
«M3y4eHue CTPOCHHS TIOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 WNunuBuayanbHOE pa3BUTHE bubmuoreka [IOK
OpraHU3MOB https://m.edso0.ru/863e8436
['eneTnka — Hayka o
23 Hacle CTBeHHOgFKI/I u bubmmorexa [JOK
8 https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBaHUS
24 1| I/13HaKO]I3) Mounoru6 I/II[ HOE bbmmorexa LIOK
P ) pra https://m.eds00.ru/863e8878
CKpEIINBaHHE
UTHOPUTHOE CKPEIIMBaHNE.
25 231a1<0H iejaBHcmforH; bubmorexa [TOK
https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI IPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubmmoreka [JOK

No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.eds00.ru/863e8c60



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

CKpEILIMBaHUA y Jp030(HIIbl HA
TFOTOBBIX MUKPOIIPEIaparax»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [IOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. Henacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenue bubnuorexa [IOK

28 . 1 0.5
MOTU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia
Y BapUallMOHHOU KPUBOI»

HacnencrBenHas N3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHamu3 MyTaluui y 1po30Quisl https://m.edso0o.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpErapaTax»

bu6nunorexa LIOK

30 Penernia wesobeta 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O6006111€HNE IO

31 teMe «HacnencTBeHHOCTD H 1
W3MEHYHBOCTH OPTAaHU3MOBY

bubnunoreka LIOK

32 Cenekuns kak Hayka i mpotece 1 https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTHUIKEHUS CEIEKIINHA 1 bu6nunorexa LIOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHoorus kak orpacib 1 bubnuotexa [JOK
NPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Konrpoabueie  Ipakrueckue u3ydeHus: o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTraBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;60pI;T0pHI;;I pabora JI\JI'Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBuoKyIIre cuibl (37eMeHTapHbIe 1 bubnnorexa [JOK
(bakTOpHbl) 3BOJIIOLIUU https://m.edso00.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
PesynbTath! 3BOIONNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIHLHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MAaKpO3BOJIFOLINHU

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BoOIIONNN

Uctopus xxu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o spam bubmmoreka [JOK
U [IepHuoJIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne HCKOIaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edso0.ru/863ea48e
15 OBOIOIMS YETI0BEKa bubmmnoreka HOK
(anTpoOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBroxymue cuibl (paKTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YelioBeKa
18 UYenoBeueckue pacsl ¥ IPUPOIHbIE bu6muoreka [JOK
aJlanTaluu 4YeJI0BeKa https://m.eds00.ru/863eaea?2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubnunoreka LIOK

21 (bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktuueckast pabora

24 Ne 2 «Iloacuér nnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHui

25 Coob1ecTBa OpraHu3MOB — bubmuoreka [IOK
OMOIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubnuoreka [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

97 AKOCUCTEMBI. DKOJIOTHUYECKHUE bubmuoreka [JOK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edso00.ru/863eb5fa
Cykueccus

28 IIpuponnbie 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnobanpHas bubmuotexa [JOK

3KOoCcHCTEMA 3EMITU

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

buonorus, 10 knacc/ [Tonomapéra 1.H., Kopuunosa O.A., Jlomununa T.E. u
npyrue; nox pepakuuei [lonomapépoit M.H., O01iecTBO ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®»; AkunoHepHoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

buomnorus. 10 kinacc. bazoBsiit ypoBeHb. MeTouueckoe nocodue

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1.buonorus. Dnexrponnsiit yueonuk. http://biologylib.ru/catalog/
2.http://biologylib.ru/catalog/

3.Buptyanbhas obpa3zoBaTenbHas Jadopatopus.http://www.virtulab.net
4.https://interneturok.ru/

5. 5l uny Ha ypok ouonoruu. http://bio.1september.ru/urok/

6.CoBpemMenHbie ypoku ouosioruu. http://biology-online.ru/
7.HpopMalmoHHO-CIIPaBOYHbBIN pecypc mo ouonoruu. http://www.cellbiol.ru/

8.buosornueckuii karanor. http://www.ancientbeasts.ru/
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