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MNOACHUTEJBHASA 3AIINCKA

ITpu paspaboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNieHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS ydyeOHOro IpenMera
«buonorusiy  coctaBmwiM: KoHuentyaiabHble mnonoxeHus @PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENSIX U
IPUHIUIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oopazoBanus B Poccuiickoit denepannu, a Takke MONI0KEHUS O crienuduke
Ouonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMU IPOrpaMMBI 110 OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMma o 61os0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieiaM M TeMaM, PEKOMEHAYEMYIO IOCIEAOBaTEIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMONI0THY TaKKE YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TPEIMETHBIM pe3ysibTaraM OO0y4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
JESATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolUXCsl MO OCBOCHHUIO COJEP KAaHUs
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouonorun (10—11 knaccel, 6a30BbIil ypOBEHB) peaIn3oBaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, MPEACTABICHUN O 30pOBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKMX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOLIECCOB B MPOrpaMMme Mo OMOJIOTMHU YIEIEHO BHUMAaHHUE MCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJ1eCO00pa3HOTro
MOBEACHUS B OKPYXKAIOUIEH NPUPOJHON Cpelle, aHaln3a BIUSHUS XO35MCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorus NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECIICUeHHUS YCIOBUM JIJIsl pEIICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraeT (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3LAET
yCIIOBUSL  JJIA: TO3HAHWS  3aKOHOB  KUBOM  Npupoasl, (OPMUPOBAHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAaIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLMAIU3ALMIU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMHU U3 IPYTUX YUYEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul OINpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

OTt6op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIECH KyJbTYphI, ONPEACISIONIME aJCKBAaTHOE TOBEJCHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3aluU
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YEeOHOro Marepuajga B MPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHUs 3HAHMHU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3anuu u
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICYIOLINE COAEpKATEIbHbIE JIMHUK: «brosorus kak Hayka. Meronasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHuszM Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MHUpay,
«OBOJIIOLMS KUBOU MIPUPOJIBD»,  IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.



Llenp m3ydenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBNIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBom
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO00pa3uu U 0COOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHU3AIIMH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHajau3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUU
Onooruu;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIBHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpOOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIMICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPY’KaIOIIEH cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE Mep NpPOodHIaKTHKA
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlist m3ydenusi OMoaoruu Ha 6a30BOM YPOBHE CPEHETO 00111ero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca
(1 gac B HezEMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTobl MO3HAHMS JKUBOW PUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B KieTke. [lomnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€IKOBOW MOJEeKyibl (TIEpBUYHAs, BTOPWUYHAs, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmeHTHI — OnoJoTHuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaudus
(GhepMEHTOB OT HEOPTAHWIECKUX KaTaTu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu sunuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o kietke. Kiietounas Teopus — npuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Krnerka kak nenoctHas xuBas cucrema. OO01iye npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KIIETOK — KJIIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Inazmatnueckas memOpana, e€ ceorictBa u QpyHkiuu. [luTomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30COMBI.  [IoTyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCTpaUm:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel: «PactipeieiecHue XUMAYECKUX SJIEMEHTOB B HEKUBOU IPUPOIE»,
«Pacmpenenenre XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmentay, «Hykinennossie kuciotel. JJHK», «CTpoeHue MosieKkybl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpPENnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

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

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHUE SHEPTUU B KJIIETKE. DTaIbl SHEpreTuueckoro ooMeHa. I nukomnus.
bpoxenne u ero Buibpl. KuCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEKTUBHOCTh FIHEPIETUIECKOTO OOMEHA.

Peakiun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmdyeckoil MH@OpManuMu B KiIETKE. ['€HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Ponp pubocom B
OonocuHTe3e Oenka.

Hexkunerounsle ¢popMbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMST M KMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CIT/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u QpyHKIIMOHHpOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaenb cTpykTypsl JJHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruOenb KJIETKH — aromnTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HaYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

['ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbIe xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30u, SIMIEKIETKa) — CHepMaTOoreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK MU crepMaro3ousioB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHUE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIlbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

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

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pACTEHUN», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meiiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONMUTAOIIUX U
yeaoBeKkay, « OCHOBHBIEC CTaIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poCcCHMCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH pacCIICIUIEHUS NPU3HAKOB. | nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanue. Mcrnoap30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernyieHHOe HacneAoBaHue rnpu3HakoB. Padota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. [ €HETUYECKHE KapThI.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OomMoraMeTrHoble U TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEpHCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTarimoHHasi N3MEHUMBOCTh. Kitaccudukanus MyTanmii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKUX PSAIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKUN. CoBpemeHHOE ONPENIECIICHHE TE€HOTHUIIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKON
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JIeBaHU YEIOBEKA.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBAa», «3aKOH paclICIJICHUS U €r0 IIUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameTy, «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelMBaHus», «Menos», «B3auMoaencTBre amieabHbIX TEHOBY, «I eHeTnuecKue
KapThl pacTEHUH, )KUBOTHBIX M YeJIOBEKa», «I eHeThka moijia», «3aKOHOMEPHOCTHU
HACIIEIOBaHUsI, CLUEIUICHHOTO C MOJOoM», «KapuOoTUIbl 4eloBeKa U KUBOTHBIX),
«Bunpl uameHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpyIn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBaHue», «JlurnbpumHoe ckpemmBanuey», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabGopaTtopHas pabota Ne 5. «l3ydeHue pe3yiabTaTOB MOHOTHOPUIAHOTO W
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlabGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIMS.
VYyenue H. Y. BaBuiioBa o ieHTpax MpOUCXOKACHHUS 1 MHOIO0Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHWe BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

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

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «I[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «OtnanéHnas rudpuanzamnusy, «Padotsl akanemuka M. @. MIBanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHOMOTHMY, «KileTouHble KYyIbTYpHl H
KJIOHUpOBaHHeE», « KOHCTpynpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CENEKIUU PACTEHUUA U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIO
arpOyYHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusiHue »BONIOIMOHHOW TEOPUU HA PA3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBuzerensctBa »BoMOIMU. [lameoHTONMOrMYECKHE: TOCIEI0BATEIBLHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOoJHbIe (OPMBI.
buoreorpaduyeckue: cxoacTBO U pazinnune payH u Gaop MaTepruKoOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYyIIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM BO3HUKHOBEHHUS
JapBUHU3Ma. JIBHOKYIIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopusi 3Bosoruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomymnsus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLiMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbIII 0TOOp — HampaBisiomuili Qgakrop 3Bomaouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IprucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodoUUU. [Ipumepsl
MPUCTIOCOOJICHHI y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (POPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBononusi. PopMbl  IBONIONUU:  (UIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxIeHne OT HeCNEeUHATM3UPOBAaHHBIX NpeakoB. IIporpeccupyromas
crienManu3anus. AfanTuBHas paauanus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mroep, A. H. Ceep1ios.



Tabnunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppObI  3a
cyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTanonHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Unumoamantaumm», «OO0IIas aereHepauus,
«/IBmKymme cunsl dBomonum», «Kapra-cxema wapmpyra nyrtemectsus Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuieKius «[Ipumepsl 3alUMTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAMpPABICHHS HBOJIIOLHUN», 0OBEMHAS MOJEINb
«CTpoeHre rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmumkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE IIpenapaTel «PazButue Hacekomoroy, « PazButue nsarymkm,
MuKponpenapar «/[pozoduiia» (Hopma, MyTauuu GopMbI KpbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHuEe BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

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

JlonayuHble IPEACTaBICHUS O 3apOXKICHMM >XU3HU. HaydHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M NaHcnepMus. XHUMHYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHble 3Tamsb
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME IIPOTOKJIETKH. l[IepBble KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITyPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

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

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIbl OPraHU3MOB.

DBOJIOLKA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. PazButue npeacraBieHui o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U ecTecTBeHHbIN 0TOOp. OOmiecTBeHHBIH 00pa3 KU3HU, H3TOTOBJICHUE OpYyIAUN
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHUA, OO0JACTb
pacmnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHHS. EIMHCTBO 4YenoBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConaHEUHON cuUCTeMbl», «Pa3BuTue
opraHuyeckoro wmupa», «PacturenbHas kieTka», <«KuUBOTHasi  KJIETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEpPT CTPOCHMSI YEJIOBEKa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme monm», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  venmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
M300paKEHUsSI KaMEHHBIX OpYAW NEepBOOBITHOrO YEJIOBEKAa (KaMHH-UYOIMIIEPHI,
pyoumsa, ckpebna), TreoXpoHOJoruueckas TaOnuIa, KoJuiekuus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX )KUBOTHBIX M PACTCHUID.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJIICKIIUSX).

DKcKypcust «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKaoias cpeaa.



DKOJIOrHs KaKk HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
VCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckue ¢paktopsl. Buibl OHOTHYECKUX B3aMMOJCHCTBHIIM: KOHKYPEHIINS,
XHUIIHAYECTBO, cMMOM03 u ero ¢opmel. [lapazutusm, xoomepamnus, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: Kapta «IIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUA
opranuzmoBy», «®Poronepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISALNU UHPY30pun-Ty penbkn», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padbota Ne 2. «Iloncyér nI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmiecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckas (mumieBasi). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3KocucTeMbl. [TumeBsie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUS. ODKOJIOTMYECKHUE MHPAMMIIbI:



OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazputre. CyKUueccusl.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO JIECA.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o oumocdepe. ['paHuiipl, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE U OOpaTHas CBsA3b B
onocdepe.

KpyroBopoTsl BemiecTs 1 OMOr€OXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (yTjiepoja,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroilunBocT Ouochepsl. OCHOBa palMOHAIBLHOTO YIIPABJICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIC BO3ACHUCTBYA HA IPUPOLY», « BadkHENIINE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias ouochepon,
«®aktopel  gerpagauumu  nouB»,  «llapHukoBelii  3pdekT»,  «DakTOpHI
pPaIuOaKTUBHOTO 3arps3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouochepn»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoae».

O6opynoBanue: Mojenb-anrukamnus « TunuyHble OMOLIEHO3bI», TepOapwii
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu U KOJUJIEKIUUA PACTEHUMN U KUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIam oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJOB pAcTEHUN U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOECHUS IpeameTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
IIeJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHHX YOEKIECHUM JIMYHOCTHU HA OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  O0pa30oBaHUs, HAJIMYUE HDKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY W MPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacCIIMPEHUE >KU3HEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYeOHBIX M TO3HABATCIBHBIX 3a/iad, BBITIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COILMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHYy, CBOM SI3bIK M KYJbTYpPY, IPOILIOE U HACTOSIICE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JIOCTIXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuUTHE OWOJOTHHM, TOHUMAHHMS 3HAYCHUS OWOJIOTMH B IIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJajJa B MIOCTPOCHUE YCTOMUMBOTO Oy AyIIETO;

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, BKIIOYAS ACTETUKY OBbITa, HAYyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBHA JKUBOW MIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢u3uyeckoro BOCHUTAHHS, (POPMHUPOBAHHUSI KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUJ U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjisipHas (Qu3nyeckas AaKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTH MPAaBWI HHJIMBHIYaJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITNIOJIHATH TaKyIO JESTEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYphl: MPUOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOKHBIX TMOCHEICTBHMA st
OKPYXarOUIEH CPEIbL;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pelIeHus;

CHOCOOHOCTH UCIIOIB30BATh IPHUOOPETaEMBbIE PU U3YUEHUH OMOTIOTHH 3HAHUS
M yMEHUS TpU  pEHIeHHuH TOpoOieM, CBA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHUS B HKOCHUCTEMAX, OXPaHy BHIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMeHHe MPOTHO3MPOBATh HEOJIArONPHUATHBIE 3KOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCS UMM B ITO3HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COIIMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JIHAJIOTe
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWe chnerudUuKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs IPUPOAHOTO PABHOBECHS,;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX SKOJIOTMYECKUX MPOOJIeEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUHM B LEJIIX
NOBBILICHUSI O0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3yYECHUU OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBIICHUI OKPYXalOUIero MUpa M MPOUCXOSAIMINX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIy4YE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust npoOJieM B pealibHBIX )KU3HEHHBIX CUTYAlIHAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO OHOJIOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHATHSA, OTPaKarollIne
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, HayuyHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (IIO3HABATENIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  OOYYaroUMXcs, CHOCOOHOCTh OOy4YaromMXCsi — HMCIOJB30BATh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JIOTHYeCKHE ICHCTBUS:

CaMOCTOATENbHO  (QOpMYyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CPaBHEHHUSI, KiaccupuKauu, 0000IeHHs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAETATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETISIMH;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKJIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/JIETIbHBIE CPEJICTBA JIsl PEICTABICHUS CYILIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYHUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHQOPMAIIMOHHBIX
VCTOYHHKAX;



pa3palaTeiBaTh IJIaH PEIICHUs MPOOJIEeMBbl ¢ YYETOM aHadn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHusi MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIYYCHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIBHYI0 W MPAKTUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Mpe/ICTaBICHUSI, KpUTHUECKH OLIEHHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIN, HEOOXOAMMOU TSI BBITTOJTHEHHS YIEOHBIX
3az1ay;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (OPMYJIBI, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PAacloO3HABaHWS W 3aIMATHl  WHOOpMAaIUH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYILECTBY OOCYKIaemMoil TeMbl (YyMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

OpUHUMATh TEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMH:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHUSIX U MOCTYNKAax MO OTHOILICHHIO K JKHUBOHW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH 1 JKM3HEHHBIX CUTYalUsIX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh 0CO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallMsiIM, BHOCUTh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU ISl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHbie pe3ynbTaThl OocBoeHus mporpamMmbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3MYHBIX Y4EOHBIX CHUTyalUsAX, a TAaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTUH, (PYHKIMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (caMoperyJjsinusi), ypOBHEBas OpraHu3alus KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u y4deHus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. M. BaBunosa), onpenensts rpaHUIbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U MPOBEICHUE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHHUE TMOJYYEHHBIX pe3yJbTaToOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHYeckoro oOMEHa, XEMOCHMHTE3a, MHUTO3a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsl M 3J0POBbA
OKPYXKAIOIKX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONM cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE U TPAKTUYECKHUE padOThl, COOIO/AThH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YyMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJIIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN armapat OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyYHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPHIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJISAKSA, TEeHO(MOH, DBOJIONHS, ABWXKYIIME CUIBI ((aKTOPHI) HSBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYyLEHThl, e MUTaHU,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



yMEHUE W3jaraTh OWOJOTHYECKHE TEeopuu (IBONIOIMOHHAS Teopus Y.
JapBuHa, CUHTETUYECKass TEOPHUsS HBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIIECCOB U SIBICHUM, OpraHu3alus U IMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCICAYEMbIMU BEIWYMHAMHU, OOBSICHEHHUE IMOJYYCHHBIX PpPE3yJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHYECKUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB U TIOTOKAa HHEPrMM B HKOCHUCTEMAaX, AHTPOIOTECHHBIX HM3MEHEHUU B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOILIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYKAIOIKX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
NPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTHH JJIs1 PALIMOHATILHOTO IPUPOAOTIOIb30BaHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PpadOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHWBAaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
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 Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 XK 6
VSHEACHTEIRHOCTD [UICTRI https://m.edsoo.ru/7f41c292
5 PasMHOXeHUE U MTHAVBUYAIIBHOE PA3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 8 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
bu6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edsoo.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 pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
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 H OKpyRIOLLas 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
OBIIEE 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
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutposabubie IIpakTnueckue A p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozpl MO3HAHKS )KHBOM
npupojsl. [IpakTrdeckas padora
2 NI: lp«II/[Icr[onI;OBaHHe a?.l?quHx 1 0.5 bubmorexa LHOK
B P ' https://m.eds00.ru/863e6122
METO/IOB MPY U3YUEHUU
OMOJIOTHYECKUX 0OHEKTOBY
3 buonornueckue cuctemsl, 1 bubmmoreka IIOK
IIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boxa 1 bu6mmoteka IIOK
Y MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
but6mmoreka [IOK
5 b .C 0 1
CITKH. LOCTAB I 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 bubnmorexa 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 Hywrentiosbie knenotel. ATO https://m.edso0o.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUYEHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CrpoeHnue 3yKapruoTUYeCKOn
kneTku. JlabopaTopHas paborta No 2
«/3yuenue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAHUE»
bubmmoteka IIOK
12 O6meH BemecTs nim MeradoT3M https://m.eds00.ru/863e766¢
bubmmoteka IIOK
13 dotocres. XemocHrres https://m.edso00.ru/863e7c98
. bubmuoreka [IOK
14 dmeprerureckiii oomen https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuorexa [IOK
«Ha0mrotenne MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpU4YHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsus — OuocuHTe3 Oenka bubmmorexa TTOK

https://m.edso0.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
BUPYCBI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
bub6numoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopnast padora Ne 4 05 bubnnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
29 NunuBuayansHOE pa3BUTHE bubmuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
['eneTnka — Hayka o
23 HACJIEJICTBEHHOCTH U bubmmorexa [JOK
8 https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBaHUS
24 1} I/I3HaKO]I3) Mounoru6 I/II[ HOE brbmmorexa LIOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBaHHE
UTHOPUTHOE CKPEIINBaHNE.
25 éIaKOH iejaBHcmforH; bubmorexa [TOK
https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI IPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubmmoreka [JOK

Neo 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso0.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 IPO30(HIIBI HA
TFOTOBBIX MUKpPOIIpENapaTax»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [IOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. Henacneacrpennas
W3MEHYHMBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenue bubnuorexa [IOK

28 . 1 0.5
MOTU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia
Y BapUallMOHHOM KPHBOW
HacnencrBeHHass ©3MEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHanMM3 MyTanui y Apo30QuIIbl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIIapaTax»

bu6nunorexa LIOK

30 Penernia wesobeta 1 https://m.edso0.ru/863e8d78
PesepBHsIit ypok. O600111eH1E 10

31 teMe «HacnencTBeHHOCTD | 1
U3MEHYMBOCTH OPTAHU3MOB)

bu6nmorexa LIOK

32 Cenekuus kak Hayka i npotecce 1 https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bu6nunorexa LIOK
PacTEHUI U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHoorus kak oTpacib 1 bubnuotexa [JOK
NPOU3BOACTBA https://m.edso00.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
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https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabueie  Ipakrueckue U3ydeHHsi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLHS U METOJIbI €€ U3YyUCHHS 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
[Tomynsus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;60pI;T0pHI;;I pabora JI\JI'Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB 110
MOP(OJIOTHIYECKOMY KPUTEPHUIOY
5 JIBrKy1me cuiibl (3J1EMEHTapHBIE 1 bubnnorexa [JOK
(bakTOpHbl) 3BOJIIOLIUU https://m.edso0.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
PesynbTaThl 3BOMIONNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIHHOTO XapaKTepa
8 Hanpasnenus u mytu 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 N
METO/]Ibl €€ U3YUECHHUS
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 NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX )
14 CoBpeMeHHas cuctema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YETI0BEKa bubmmnoreka HOK
(anTpoOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JIBrokyiue 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.edso00.ru/863eaea?2
PesepBHbIit ypok. O60011eHre o
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KHU3HHU Ha 3emiie»
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.
«Mopodonoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «Bnusnue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyssun. [Ipaktuueckas pabora

24 Ne 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISINI pa3HBIX BUOB
pacTeHun»

o5 Coob1ecTBa OpraHu3MoOB — bubmuoreka [IOK
OMOIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubnuoreka [{OK
(3K0CHCTEMBI) 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 CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocymiecTBoBaHME TIPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IeHHE

34 teMbl «Coo0miecTBa u 1
IKOJIOTUYECKUE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

ChopMupoBaHHOCTh 3HAHMH O MecTe U pOJU OMOJOIMU B CHUCTEME
Hay4yHOIO 3HAaHUA €CTEeCTBEHHbIX HayK, B (OPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAQJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMONOTUHU; (DYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEpKaHWE OUOIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00Iu3M (0OMEH BEUIeCTB U
MIpEBpAIllCHHE JHEPruu), roMeocta3 (CaMOoperyJsius), YpOBHEBas
OpraHHU3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEPOAYKIINSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMeHue — u3naratb  OMOJOrMYeCKHMEe  TeOpuHM  (KJIETOYHas,
XpOMOCOMHasl, MyTanmonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 UeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KyJlIbTypHbIX  pactenuit H.M.  Basuiosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O IIO3HAHUA B ouonoruu
(Ha6J’IIOI[eHI/Ie U ONMKCAHUC KUBBIX CUCTEM, ITPOLIECCOB U HBJ'ICHI/II\/’I;
opraHusanusa U  HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYWHAMU, 00BsICHEHHUE MOJIYYCHHBIX
pPE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n
3aKOHOB; YMCHHC [J€JIaTb BbIBOAbBI HAa OCHOBAHHUU IIOJTYYCHHBIX

pE3yIbTaTOB)

10 KVIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

YMmenune BBIACIIATE CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApuOT MW JYyKapuoT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTaHHU3MOB; 0COOEHHOCTHU nmponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IJIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,




OINIOAOTBOPCHUSA, PAa3MHOKCHUA, WHAUBUIYAJILHOTO  pa3BUTHUA

opranusma (OHTOT€He3)

YMeHue TpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IEIX OOECTICUCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSI M 37I0POBbSI OKPYIKAIOIIUX JTFOJIEH,
COOJIIOIGHUST HOPM TpPaMOTHOTO IMOBEJEHUS B  OKPY’KaIOIIEH
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JTOCTHDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH IS

paruOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmMmenue peiaTth 3JIEMEHTAPHBIC I'CHECTUUCCKUE 3aJa4d Ha MOHO- U
III/IFI/I6pI/II[HOC CKpCIIUBAaHUC, CUCIINICHHOC HACIICAOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JJIsL MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB y OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuiia mpu pabore ¢ y4eOHBIM U JaOOpaTOPHBIM

o0opyaoBaHuEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOT0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHbIE
3HaHUSA W3 pazau4HbIX HcTouHUKOB (CMMU, HayuyHO-momyssipHble
MaTepuaibl); STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEIOBaHUN B
OMOIOTHH, MEAUIIMHE, OMOTEXHOIOTHH

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 OGMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOUYHHUKOB,

TpaMOTHO HUCIIOJIB30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbI CPETHET0 00IIIEro 00pa3oBaHuUs

CdopMHpOBaHHOCTh 3HAHUM O MECTE€ W POJM OHWOJIOTHU B CHCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OpPMHUPOBaAHHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHUHBI MHUPAa M HAy4HOI'O
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTHH; (PYHKIMOHAIBHOM T'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a/1a4




YMeHue packpbeiBaTh COJAEpKAHHE OWOIIOTHUYECKUX TEPMHUHOB U
MOHSTHIA: BUJI, TIOMYJISIIHSL, TeHO(OH, SBOIIOIMS, TBUKYIINE CHIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAaKTOphl,  DKOCUCTEMA,
MPOJYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTHl, IeMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTEOIIeHO3, Orochepa

YMenue uznaratb OnoIOrHuecKue TeopuH (BOMIONMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojacta K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u mytei spomonun A.H. CeBepiioBa, yueHus
o Owuochepe B.M. Bepnaackoro), ompenensiTh TpPaHUIBI HUX

MMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHEC KHMBBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa #HW IIPOBCIACHHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKXCHHEC TUIIOTEC3BI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE MMOJIYUYCHHBIX
pPE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n
34aKOHOB; YMCHHC [J€JIaTb BBIBOIAbl Ha OCHOBAHHUHU ITOJTYHYCHHBIX

pE3yIbTaTOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  INPU3HAKU  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, IMOMYJSLUN, TPOIYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOTEOIeHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, NPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3MBI,
IIEpeHOCa  BEIIECTB W  IOTOKA JHEPIMM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TpUMEHSTh TONy4YeHHbIe 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKHUX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pelieHuii B TIOBCEAHEBHOM JKM3HM B IESIX OOeCTeueHUs
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHUMAaHWE HEOOXOAUMOCTH HCIOIb30BAHUS
JOCTMDKCHUH  COBPEMEHHOW  OWONOTMH IS paldOHAIBHOTO

MMpUPOAOII0JIB30BAHU A




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3ada4u, COCTaBIATH

CXEMBI [TepeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHMS)

YMeHue BBIIOMHATH Ja0OpaTOpHbIE U TMpakTHYECKue paboThl,
coOmoaTh TpaBwiIa mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

000py10BaHHEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 ICEBIOHAYYHbIE
3HaHMSI M3 Pa3IMyHbIX HCTOYHUKOB (CMMU, HayuHO-momyJsipHBIE
MaTepHalibl); pACCMaTPUBATh TTI00AIbHBIC YKOJIOTHUECKUE ITPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
VYmMmenue CO31aBaTb COOCTBEHHBIE MMChbMEHHEIE U YCTHBIC COO6H.I€HI/I5[,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MOHSITANHBIN armapar OouoJiornu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

11

1.2

IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUSA

buonorus xak Hayka

buonorus — nHayka o >xuBoi mpupoxe. Pomp Ouosormm B (GopMupoBaHUH
COBPEMEHHOI HayuyHOU KapTHHBI MUpa. CrcTemMa OUOIOTHYECKUX HAYK
Mertoapl O3HAHUS KUBOM HPUPOJB! (HAONIOCHUE, SKCIEPUMEHT, OIHCaHHUE,
u3MepeHue, Kiaccu(uKanus, MOJEIMPOBAHUE, CTAaTUCTHYECKash 0o0paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHust ouonorun. CBoiicTBa

OMoCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJSPHO-TEHETUYECKUM, KIETOUHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

3.1

3.2

3.3

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUH COCTaB KJIETKM. XHMHYCCKHE JJIICMEHTHI: MaKpO3JICMCHTHI,
MHUKPOI3JICMCHTEI. Boaga u MUHCPAJIbHBIC BCIICCTBA. cDyHKI_II/II/I BOABI H

MHHCPAJIBHBIX BEHIECCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctraB u crpoeHue O€IKOB. AMHHOKHUCIOTHI — MOHOMEpHI OENIKOB.
He3zameHuMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBI. AMUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETKOBON MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS U
YeTBEPTUYHAsA CTPYKTypa). XMUMHUYECKHe cBoiicTBa OenkoB. buonoruueckue
byHKIUN OEIKOB.

®epMeHThl — Onosiornyeckue katanuzaropbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneuuduuHocts. KodepmenTsl. Burtamunbl. Otianuus

q)epMeHTOB OT HCOPTaHUYCCKUX KAaTalIn3aTOpPOB

YrneBoabl: MOHOCAaxapu bl (TIII0K03a, pud03a U Ae30KCUpr003a), AUcaxapu bl
(caxapo3a, NakTo3a) W MOJHUcCaxapuibl (KpaxMmal, TIUKOTEH, IIeJIJII0I03a).
buonornueckune QyHKIIUN yTIEBOOB.

Jlumuaer:  Tpurmuuepuasl, crepounabl, (ochomunuasl. 'mapoduiibHO-
ruapooOHbIe cBolcTBa. buonormdeckue QyHkuuu nunuaoB. CpaBHEHHE

YIJIeBo40B, OCJIKOB U JIMTIUIO0B KaK HCTOYHUKOB DHCPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneorn sl — MOHOMEpBI HyKJIEMHOBBIX
kucinoT. Crtpoenne u ¢ynkuun JAHK. Crpoenne m ¢ynxknuu PHK. ATO:

CTpoeHue U pyHKIUU

3.5

]_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YYCHUS KICTOK

3.6

3.7

Knerka xak nenoctHast xuBasi cucreMa. OOIiye nmpu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpana, moJsiekyasl JIHK kak remerwdeckuii ammapar, cucrema

cuHTe3a OelKa

Tunsl KI€TOK: 3yKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuotnueckol kinerku. Kierounas crenka Oakrepuil. CtpoeHue
YKApUOTHUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTEIBHOU, >KUBOTHOU M

rpUOHOMN KIICTKH

3.8

3.9

3.10

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, WX
¢dbyukumu. [Tnazmatnueckas memOpana, e€ cBoiicTBa U pyHkuuu. Lluronnazma u
e€ opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: 3HJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxu, Jm3ocombl. [loyaBTOHOMHBIE OpPraHOUIBI
KJIETKW: MUTOXOHJAPUH, TuiacTuabl. [IpoucxoxaeHne MUTOXOHAPUN U IJIACTHI.
Bunpl mnactun. HememOpaHHBIE OpraHOHMIBI KJIETKH: PUOOCOMBI, KIETOYHBIH

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouenus

SAnpo — perynaTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 00050dKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM MeTa0O0IN3M. ACCUMWISIINS (TUIACTUYECKUN OOMEH) U
JTUCCUMUJIIALINS (SHEPTeTUUECKUil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPAICHNUU SHECPTHUU B KIICTKC

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTesa. Peakiumn porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A I XKU3HU Ha 3emiie.
BnusHue ycnoBuit cpenbl Ha (OTOCMHTE3 U CIOCOOBI IOBBIMIEHUS €ro
MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3Upyrole OakTepu. 3HAUeHHE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJCICHHUE U
aKKyMyJIMPDOBAaHWE DSHEPIHMM B KIETKE. OTambl JHEPreTHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WM KIETOYHOE

JbIxanue. DPPEeKTUBHOCTh IHEPreTUIECKOT0 0OMeHa




4.4

4.5

Peaknun  marpuuHoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus renernueckoil MHGOpPMALUU B KIIETKE. ['eHETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnus — Matpudsbiii cuHTe3 PHK. Tpancnsnus — 6nocunTes

oenka. KogupoBanre aMmuHOKUCIIOT. Posik pubocoM B OnocuHTe3e Oeka

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc nmmynonepummura yenoseka (BUY) — Bo3Oynurens CITM/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

5.1

Paszmuoxxenue u HHANBHUAYAJIBHOC Pa3BUTHC OPIraHH3MOB

Kierounslii UK, WKW >KU3HEHHBIM LUK KIeTku. MHTepdaza u MuTO3.
[Tpoueccel, mpoTekaromue B nuTepdasze. Pernukanusa — peakus MaTpUYHOTO
cunte3za JIHK. Crpoenune xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Ctaguu muto3a. [Ipormeccsl, mpoucxoasmme Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTMYECKHI CMBICI MUTO3a

5.2

5.3

@DopMbI pa3MHOXKEHHST OPTaHM3MOB: Oecnojioe M 1moyioBoe. Bumbr Gecronoro
pa3MHOXKEHHMsI: JEJICHHE HaJBOC, IMOYKOBAHHUE OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOEC Pa3MHOXXEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINU

[TooBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiio3. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — nporiecc 06pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [TooBbIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHKUe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIMIIeKIeTKa) — cliepMaTorenes u ooree3. Oco0eHHOCTH

CTPOEHUS AHIEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

WunuBuayanbHoe  pa3BuTHE  (OHTOT€HE3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATHLHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysius, opranorenes. IloctambpuonansHoe pasputue. Tumb
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MpsMOE, HenpsiMoe (JIMUnHOuYHOE). BrinsHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBCHHOCTB U U3BMCHYUBOCTb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenamer n 3anauu resetuku. Vicropus pa3BUTHSA N'eHETUKHU. BKiag poccUiCKuX
U 3apyOeXHbIX YYEHBIX B pa3sBUTHE TEHETHKH. MeToabl TeHETHUKH
(ruOpuI0IOTHYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIPHO-TEHETUYECKHA).
OcHOBHBIE T€eHETUYECKHUE IOHATHSA. [ eHeTYecKas CUMBOJINKA, UCIIOIb3yeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HacCJEeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTO
nokoneHus. [IpaBuiio OMUHHpOBaHUS. 3aKOH pPaCIICIUICHUS IPU3HAKOB.
I'unoresa uncroTel ramert. I1osiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCHUMOI'0 HACJICAOBAHUS TPU3HAKOB.
LluTOoreHeTHYECKue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHS. AHAIM3HPYIOLICe
ckpemuBaHue. Mcronb30BaHME — AHATU3HUPYIOUIETO  CKPELIMBAHMS IS

OIIPpCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana 1o crerjieHHOMY
HACJIEJOBAaHUIO TEHOB. Hapylienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

['eneruka mosa. XpoMOCOMHOE oOMpefelieHue Mojia. AyTOCOMBI U TOJIOBBIE
xpoMocoMmbl. ['oMoramMeTHble U reTeporaMeTHble opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1O0JIOM

N3meHunBOCTh. BHUIBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBCHHAS.
Ponep cpenpl B HEHacneACTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PUKAIIMOHHON H3MEHYMBOCTU. BapualmoHHBIM psa M BapualMOHHAs
kpuBasd. Hopma peakuum npusHaka. KonuuecTBEHHbIE M KauyeCTBEHHBIE

IpU3HAKU U UX HopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBeHHas, WIM TE€HOTHIIMYECKas, WM3MEHUYMBOCTh. KoMOMHAaTHBHas
M3MEHYMBOCTh. Meilo3 M ToJoBOM Hpolecc — OCHOBAa KOMOWHATHUBHOU
W3MEHYMBOCTH. MyTalmoHHass W3MEeHUYMBOCTh. Kitaccudukamms myTtainmii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTalui. MyTareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH

H.U. BasuinoBa

I'enetuka uenmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOIIBI TE€HETHUKH
yeJIoBeKa: reHeaJormuecKui, OJIU3HEIOBEIH, IIUTOT€HETUYECKUH,
OMOXMMHUYECKHIA, MOJEKYyIsIpHO-TeHeTHuYecKuil. COBpEeMEHHOE Ompe/esieHHe
TE€HOTHIA: OJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomombio [II[P-ananu3a. HacnencrBennsie 3a0oeBaHusI YelOBEKAa: T€HHBIE

00se3Hu, O0JIE3HH C HACJIECTBEHHON MPeIPaciooKEHHOCThIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KJIACC

6one3nn. CoMaTHUECKUEe W TeHEpaTUBHbIE MyTalMH. [IpUHIMIIBI 370POBOTO
o0Opa3a KHW3HM, JAWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
Ooe3HeH. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TIEHETHMKHM B MPENOTBPAINCHUHM M JICYCHUM TI'€HETUYECKUX

3a00JI€BaHUI YeIOBeKa
Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M IpolecC. 3apOoXACHUE CENEKIUU U JTOMECTHUKALIMS.
Yuyenne H.U. BaBwimoBa 0 MEHTpax MPOUCXOKACHHUS M MHOT000pa3us
KYJbTYPHBIX pacTeHUH. LIeHTpBI TPOMCXOXKACHHS TOMAITHUX XKHUBOTHBIX. COPT,
opoa, MTaMM

CoBpeMeHHBIE METOJIbI CENICKIIMU. MacCoBbIi M MHAMBUIYAIbHBIH OTOOpPHI B
CEJIEKIIMM pAaCTeHUN U KUBOTHBIX. OIEHKa 3KCTEphepa. bInM3KOpOACTBEHHOE
ckpemmBanue — HHOpuaWHT. Yuctas nuaus. CKpEeIIMBaHUE YUCTHIX JIHHHM.
['ereposuc, niu rudpuanas cuia. HeponcTBeHHOE CKpelMBaHUE — Ay TOPHUIMHT.
Otpanénnas rubpuguzanus u e€ ycrnexu. MCKyccTBeHHBI MyTareHes u
MOJy4YeHUE TMOJUIUIONJOB. JIOCTHXKEHUSI CeNeKIMH pPAacTeHUM, >XKUBOTHBIX WU

MHUKPOOPTraHU3MOB

buoTtexHosorust kak oTpacib Ipou3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Kietounas
unxkeHepus. Kiierounele KynbTypbl. MUKpPOKJIOHAIBHOE  Pa3MHOKEHHE
pactennii. KioHHMpoBaHHME BBICOKOIIPOLYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX
OpPraHu3MOB. DKOJOTHUYECKHe W 3Thdeckue npobiembl. [MO — reHeTnyuecku

MOAU(PHUIIIPOBAHHBIE OPTAHU3MBI

Kon

11

IIpoBepsieMblii 3JIeMeHT coepKAHUA

DBOIIOIMOHHAsT OHOJIOTHS

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugnerenbcTBa  IBoNOLUHU. [lajgeoHTONOrHYecKHe:  IOCIEA0BaTEIbHOCTD
MOSIBIICHHSI BUJ/IOB B TIAJICOHTOJOTMYECKOW JIETOMHCH, MEPEXOAHbIE (OPMBI.
buoreorpaduyeckue: cxoactBo M paznuuue (ayH u (iaop MaTepukoB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA W pa3ivuus SMOPHOHOB pa3HbIX
BUJIOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

AdHaJIOTUYHBIC, PYAUMEHTApPHBIC OpTraHbl, aTaBHU3MbI. MoneKmepHo-




1.2

OHMOXUMHUYECKUE: CXOACTBO MCXAaHHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTaboIMUECKUX MyTeH Y BceX OpraHu3MOB

OpomonnonHass teopusa Y. JapBuna. Ilpennocbuiku  BO3HUKHOBEHUS
JapBUHHU3MA. J[BIDKYyIME CWIIBI ABOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUYCHHOCTH PECYPCOB, HEOTIPEACIEHHAS U3MECHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

14

Cunrernueckass teopus osBosouuu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOIUH

JBuxymire cuiibl ((pakTopbl) IBOJIOLMU BHUJIOB B MpHUpoae. MyTallOHHBIH
nporecc 1 KOMOMHATHUBHAS M3MEHYMBOCTh. [lONMyssIMOHHBIE BOJTHBI U ApEid
reHoB. M3omsmumst 1 murpanus. EcrecTBeHHbIN 0TO0Op — HaINpaBISIFOIIHN (hakTop
HBOMIONNH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3yibTaT 3Boiiouuu. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAIANTALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOTrHIeCKOe

1.5

MaKpOSBOHIOI_II/IH. CDOprI 9BOJIFOIIUHN: @HHGTH‘ICCK&H, JUBCPIrCHTHAA,

KOHBEpIreHTHasi, napasuienbHas. HeoOpatuMocTs 3BONIOLMH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble MNPEACTaBICHUS O 3apOKICHHM >KW3HU. HayuHble rumoressl
BO3HUKHOBEHHUS XM3HM Ha 3emie: aOuoreHe3 W MHaHCIEPMUA. XUMHUYECKas
ABOJIIOLIMSL. ODKCIEPUMEHTAJIbHOE MOATBEPKACHUE XUMHUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. ['unoreza PHK-mupa. Ilepsbie

KIJICTKHU U UX 3BOJIIOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spaM u mepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepuoabl: KeMOpHICKMIA,
OPJIOBUKCKHW, CHJIIYPUUCKUW, JI€BOHCKHH, KAaMEHHOYTOJbHBIA, MEPMCKHM.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: MaJECOre€HOBBIM, HEOTC€HOBBIN,
AQHTPOIIOI€HOBBIM. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHMi U >KMBOTHBIX. [losiBI€HME, pacuBeT W BBIMUpPAHHUE I'PYII JKHUBBIX

OpraHu3MOB

2.3

Cucrema OpraHM4YecKOro MHpa Kak oOTpakeHue -HBoiouud. (OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIILI OPIraHUu3MOB




2.4

2.5

DBouonus yenoBeka. AHTPOMOJIOTHs Kak HayKka. Pa3BuTue mpeacTaBieHui o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus: aHtponoreHesa. CxoncTsa u
pa3nuyus YyeroBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHHE YEeTIOBEKA.

JIBrxymue cuisl ((akTopsl) aHTpororenesa. HaciencrBeHHas H3MEHUYMBOCTD U
ecTecTBeHHbII 0TOOp. OOmecTBeHHBI 00pa3 KU3HU, M3TOTOBJICHUE OpPYyAUi

TpY/a, MBIILJICHUE, PeUb

OCHOBHBIE CTaZMM U BETBHU JBOIIOLMUHU 4YEJIOBEKA: aBCTPAIOIMUTEKH, YenoBek
ymenslid, YenoBek mNpsaMoxonsamui, YenoBeKk HeaHAEpTAIbCKuM, Yenosek
pa3yMHblid. Haxoku MCKOmaeMbIX OCTaHKOB, BPeMs CYILIECTBOBaHMs, 001acTh

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

YenoBeueckne pacbl. OCHOBHBIE OOJIBIINE PAChl: EBPONCOUIHAS (eBpa3uiicKas),
Herpo-aBcTpajlouHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs  (A3MATCKO-
amepuKaHckas). UepTsl MPUCTIOCOOICHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycloBHsM cymiecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacusma

Opranu3Mbl 1 OKpYy>Karolas cpeia

3.1

3.2

3.3

3.4

OKoJorus Kak Hayka. 3aJladyd U pasJelibl SKOJIOTMU. MeToasl dKOJIOTrH4eCKUX
uccleoBaHuM.  DKoylornyeckoe  MupoBo33peHue.  Cpenpl  oOMTaHUS

OpraHu3MoOB: BOJHA, HA3CMHO-BO3AyIIIHAA, IIOYBCHHAs, BHYTPHOPTraHU3MCHHAA

Okonoruueckue (¢dakrtoppl. Knaccubukanus sKomorudeckux — (HakTopoB:
abuoTuyeckre, OMOTHYECKHME M AaHTPOIOTrEeHHbIE. JIeHCTBUE 3KOIOTMYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTopel: CBET, TeMIeparypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JAEUCTBUIO a0MOTHYECKUX (DaKTOPOB.

buonornueckue PUTMBI

buotnueckue gaxtopsl. Buasl 6MOTHUECKUX B3aUMOIEHCTBUI: KOHKYpPEHIINS,
XMUIIHWYECTBO, Mapa3uTH3M, MYyTyajdu3M, KOMMEHCAIU3M (HaxjJeOHUYECTBO,
KBAPTUPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HayeHHe OHOTHYECKHX

B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOIMYJIAIHHN. OcCHOBHBIE IIOKa3aTecIn
NnomyJsinuu: 4YuCJICHHOCTL, INIOTHOCTB, POKIAAEMOCTb, CMCPTHOCTb, MPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJISIIUU U €€ perysuus

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHAOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-gomuHanTtel. CBs3u B

OuoIEHO3€E

4.2

DKoynoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9KocucTeMe U
ouoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCUCTEMBI: INPOIYLIEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BeEIIECTB M IIOTOK OSHEPrUU B
skocucreme. Tpoduueckue (MuIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble nenu u
cetu. OcCHOBHBIE IIOKa3aTeIM 3KOCHCTEMBL: Ouomacca, IMPOMYKIIHSL.
DKoJIOrH4ecKue MUpaMM/bl: MPOLYKIMH, YUCIEHHOCTH, Ouomaccel. CBOHCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALHUs, pazBuTue. CyKueccus

4.3

4.4

4.5

[Ipupoanble 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIIOTEHHBIE ~ JKOCUCTEMBI.  ATpPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak Qakrop ycroiumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnanckoro o Ouocdepe. I'paHuiisl, coctaB M CTPYKTypa
ounocdepsl. XKuoe BemecTBo u ero pyukmuu. OcodeHHOoCTH OMOchepsl Kak
r7100abHOM 3KOCUCTEMBI. J[MHAMHYECKOE paBHOBECHE M OOpaTHas CBs3b B
ounocepe. KpyroBopoTsl BemecTB M OMOTCOXMMHUYCCKUE ITMKIIBI 3JICMCHTOB

(yramepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYILIH

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTeHHBIE U3MEHEHUsS B Ouocdepe.
I'mobanbHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa PpalMOHAJIBHOTO YOpPABJIEHUS MPUPOAHBIMU pecypcamMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUPOAbI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Py6onios A.M. u ap.;
[Ton penakuueit [laceunnka B.B. Axuroneprnoe o61miectBo «M3narenbcTBo
«ITpocsenienue»

* buosorus. 11 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penakuueii [laceunuka B.B. Axkunonepnoe o6miectBo «M3narenbcTBo

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

pa3I[aTO‘-IHblf/'I MaTcpual

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
POII

Pemry OT'D






