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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY ISt
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ovonoruu, €€ 3HAYEHWU B TIO3HAHMM IKUBOM MPUPOABI U OOECIECUECHHH
CYILIECTBOBAHMSI YesloBeUecKoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH 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 IOCIEI0BaTEIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYYAIOMIMXCS IO OCBOCHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOPUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN YellOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUSA, 00OCHOBAHUS SKOJOTHUECKH IIEIeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEW NPUPOJHON CpEle, aHAIU3a BIUSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH YYeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOIUMOCTHIO O0ECTIEUeHNUs YCIOBUH JISI PELICHHUS



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

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W JBOJIIOLHMM, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HU, DKOJIOTMYECKOT0 MBIIIJIEHU, IIEHHOCTHOIO OTHOLICHUS K KUBOU IIPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUH Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY JUIsl ONpPEIENICHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B IIpOrpaMMe IIO
OHOJIOTHH.

Ot60op comepxkanusa yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUeCKoM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPBIE CIy>,aT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeameta «buoaorus»
BBIJICTICHBI CIIEYIOIINE COAEpKATENbHbIE JIMHUU: «bronorus kak Hayka. Meroasl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IIPUCYILNE UM 3aKOHOMEPHOCTH.



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

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIsi (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOMIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, MAEH M TMOAXOJOB K HM3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJbTypbl, (YHKIIHOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYUYEHHBIX IPH U3YUCHUN
Onooruy;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OO0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE PEIMETHI.

Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenemO).



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.

MeTobl TO3HAHUS KUBOUW NPUPOIbI (HAOII0OICHHE, SIKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMeHThI — OMoJOTHYecKHe Katanu3aTopsl. CTpoeHue pepMeHTa: aKkTUBHBIN
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
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: DdyKapuoTHueckas U Tmpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHMTOXOHJIPHUH, ILIACTHJIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPUOJIU, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JleMoHCTpaum:

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

Huarpammel: «PactipeeneHne XuMHUUECKUX 2JIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmuubr n cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enkay, « CTpoeHue MOJIeKYJTbl OemKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



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
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

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

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
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.

Tunel oOMeHa BeniecTB: aBTOTpOdHBIN U reTepoTpodHbIii. Poibs ¢pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTHHU B KJIETKE. DTaIbl SHEpreTuueckoro ooMena. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. DPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombs pubocom B
OonocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36ymutens CIIN/a.



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

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 pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodaru», «Ctpoenne u >xuzHeHHbINH 1ukia Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUSI M  WHIUBUAYAJILHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: J€JI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHHMpPOBaHHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHue M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOeHUs SUIEKJIETOK M crepMaro3ouoB. Omiog0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
MOCTAIMOPHOHAIBHOTO Pa3BHUTHS: MPAMOE, HempsiMoe (MMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE 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 UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTpPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oiHOE ¥ HEeMmoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOE HaclieioBaHue nmpu3HakoB. Pabora T. Moprana no clerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NPUYUHBI MyTaluil. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS TEHETUYECKHUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN 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 ITUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IIMTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBanusy, «Menosy, « B3aumMoaencTBue ajielibHbIX TEHOBY, «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M YeJOBEKa», «I eHeTHka moijia», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa W KUBOTHBIX,
«Bunpl uameHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-hakTopay, «['eHeTrka rpynn KpoBu», «MyTalMoHHAs U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurnbpugHoe ckpemuBanue», <«llepekpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTari OpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

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

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

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

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCX0XKACHUSI © MHOTO00pa3Hsl 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 — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
OTtnanénnast rubpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPIraHU3MOB.

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

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

Tabnuipel U cxeMbl: KapTa «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnonnus», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble M NpakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbl M JOCTHXKEHUSI CENEKIMU pPACTEHUU U
JKMBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



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

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBuzerenscTBa HBomOIMU. [lameoHTONOrHMYECKHE: TOCIEI0BATEILHOCTD
NOSIBJICHUST BUJOB B MaJCOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH U (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYyISIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX NyTeH y BceX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM BO3HUKHOBEHHUS
JnapBuHU3Ma. JIBHKYIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

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

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsr
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl U HAUOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHne OT HeCleUHaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTanonHas
U3MEHUYMBOCTB», «Apomopdo3by, «Unumoamantaumm», «OO0ImIas aereHepanus,
«/JIBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPaBICHUS SBOJIIOIUNY», 00BEMHAS MOJIEIb
«CTtpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KojuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojnenp ammmkanus «llepekpéct
XpOMOCOMY, BIIAKHBIEC IIpernapartsl «PazButre HacekoMoro», «Pazpurtue JISTymkmy,
MuKponpenapar «/[pozoduiia» (Hopma, MyTauuu GopMbI KpbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIO».

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

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

JloHayuHble TpPEACTaBICHUS O 3apOXKJICHHM XW3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMOIMA. HavanbHbie 3Tambl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHME MPOTOKJIETKU. [lepBbie KIETKM M HX 3BOIIOLMSL.
dopMHUpPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUMU.

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

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

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [TosiBNIEHNE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.



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

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblid, Yemoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIii. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMsS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusL.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpa3miickasi),  HErpo-aBCTpaJiOMJHAas  (PKBAaTOpUalbHAas),  MOHIOJOWUJIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacrurenpHas kinerka», <«OKMBOTHas — KIETKa»,
«IIpokapuoTnueckas kiertka», «CoBpeMEHHas CHCTEMa OPraHUYECKOIO0 MHUPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOrO uenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Talnuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy KamOIIas cpeaa.



DKOJIOrHs KaKk HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

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

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

buotnueckue axkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHAUYECTBO, cUMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI MJisi CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsius.

JdeMoHCTpPauu:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusmoBy», «®Poronepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU MOMYJISAINU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

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

JlabopaTtopHnas paborta Ne 4. «BrnusiHre cBeta Ha poCT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktuueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cucrembl (dkocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3KocucTeMbl. [TumeBsie nenu u cetu. OCHOBHBIE
MOKa3aTelld KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MHPAMMIIbI:



OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazsutre. CyKueccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

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

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

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yTIepoaa,
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
KaKk OCHOBa YycToiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIpPaBICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUU U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOTEHHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIINE UCTOYHHUKHU 3arPS3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo»,
«®akTopel  gerpamaumu  nouB»,  «llapuukoBblii  3ddekT»,  «DakTophI
pPaIMoaKTUBHOTO 3arpsizHeHus Ouocdepn», «OO0mas cTpyktypa Ouochepsn,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mojenb-anmukanus « TUnudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUUA PACTEHUIN U dKUBOTHBIX,
PUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM TpynnaM oJHoro suaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHHs] OXpaHSAEMbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

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

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJICAUIO U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



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

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U T[O3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKON UJEHTUYHOCTH, TAaTPUOTU3MA,
YBKEHHS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH mepea PonnHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHy, CBOM SI3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

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

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

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

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIE TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
M yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKOCUCTEM, Orochepsr);



AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUYECKOMN JEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

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

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEYECTBa, IIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTHYECKUX MPOOiIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAHUH B LEJIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUIN OKPYXAlOIIer0o MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHMsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JeHCTBUA (MIO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIEC, PETYJSTUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM ~ OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHON MIPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JIOrHYecKue JeCTBUSI:

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

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

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

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CB3¢M M OTHOUIEHMH B H3Y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITETLHOCTH;

KOOPJAMHHUPOBATH U BHITIOIHATH paOOTY B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIQJICTh HaBBIKAMU YI€OHO-UCCIICIOBATENBCKON U MPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH 1IEJICHANIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIaCcTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJEH, MpeJjlaraTb OPUTHHAIBHBIC MOIXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMamu (TeKcTe y4eOHOTOo
mocoOusl, HAYYHO-TIOMYJISIPHOW  JIUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

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

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3ULHNA APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3aauH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEHUCTBHI C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

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



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

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 PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILECTBIISATh MO3HABATEIbHYIO NIE€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHsATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jIMYHBIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

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

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (caMOperyjsinusi), ypOBHEBas OpraHu3alusi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOT0oOpasus H
MIPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. 1. BaBuiiosa), onpenensiTe rpaHULIbl KX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB M SBJIECHUI, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEJIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OJHOKJIECTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUS dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO 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 370pOBbS U 370POBBS
OKPYKAIOIIUX JIOJIeH, COOI0/IEHUsT HOPM IPaMOTHOTO TMOBEICHUS B OKPY KaroIen
MPUPOTHONU cpeje, MOHUMaHHE HEOOXOIWMOCTH WCIOJIB30BAaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh IOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO Tmipeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHWHW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/I,
MOMYJISAKS, TeHOMOHA, DSBOJIONMS, ABWXKYIIWE CHUIBI ((aKTOPHI) SBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
ODKOCUCTEMA, TMPOAYLEHThI, KOHCYMEHTBHI, PEAYIEHThl, e  MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE U3JaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIOIEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pPE3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUWUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY Karolen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEePEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIIEHMBATh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBA MAaccOBOW MH(pOpPMALMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoabnsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsl
bu6mmoreka [IOK
1 b 2 0.5
HOTOTHA Kax Hayxa https://m.edsoo.ru/7{f41c292
2 JKuBbI€ CUCTEMBI M X OpraHu3alus 1 bubmorexa LHOK
P i https://m.edsoo.ru/7{f41c292
. bubnuorexa [JOK
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1
https://m.edsoo.ru/7f41c292
b K
4 KusHenesTeapbHOCTD KIETKU 6 nomorexa O
https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 2 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uudgposbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bu6nmoreka [IOK
1 1
IBOIMOUHONHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpYyKaroias cpeaa 5 1 bubmorexa HOK
P Py Hast cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo0 9
000IIeCTBA U IKOJIOTHYECKUE CUCTEMBI hitps://m.cdsoo.ru/7f4 1ccT4
bubnuoreka [{OK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7{41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 55

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 uudgposbie
Tema ypoka Koutpoasubie IIpakTuueckue A p
n/n Bceero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
bub6numoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e¢6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupojsl. [IpakTrdeckas padora
brp P P bubmuoreka [{OK
2 No 1 «Mcnionb3oBaHue pa3InyHbIX 1 0.5
https://m.edso0.ru/863e¢6122
METO/IOB MPY U3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY»
3 buonornueckue cuctemsl, | bubmmoreka IIOK
IIPOLECCHI U UX U3YUYEHHE https://m.edsoo.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boxa | bu6mmoteka IIOK
Y1 MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bu6mmoteka IIOK
5 benku. CoctaB u cTpoeHue 6eyko 1
T TaB H cTpocHH JIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnuotexa [JOK
KaTAJINTUYECKON aKTUBHOCTH ’ https://m.edso00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajasbl)»
bub OK
7 Yraesonsl. JIunuasl 1 nommotexa I1

https://m.edsoo0.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 HyxenroBeIe KneioTsl. AT® https://m.edsoo.ru/863e6d5¢

9 Hcropust 1 MeTObI U3yUYEHUS bubmmoreka [JOK

kietku. Knetounas teopus https://m.edsoo.ru/863e6e88

10 Knerka xak nenocrtHas xxuBas

cucreMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnast pabora No 2
«/3yuenue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6£f0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.1u/863e716¢
TOTOBBIX MUKPOTIpENapaTax u ux
OTIHCAHUE»

12 OOMeH BelecTB UM METadoJIu3M bubmorexa [IOK
https://m.edso0.ru/863e766¢
bubmmoteka IIOK

13 PotocuuTes. XemocHHTes https://m.eds00.ru/863e7¢98

. bubmuoreka [IOK
14 DHepreTHieckui 0omer https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 0.5 bubmuoreka [IOK
«HaOmrotenne MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOIO0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa TIOK

https://m.edsoo.ru/863e796¢



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

13 Hexnerounsie ¢popmbl )KU3HH — Bbu6mmoteka [JOK
BUPYCBI https://m.edso00.ru/863e7540
bubnunoreka LIOK
19 DopMBbI pa3MHOKEHUSI OPTraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e83 1e
N bub6numoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopnast padora Ne 4 0.5 bubnnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
” NunuBuayaneHOE pa3sBuTHe bubnuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
I'eneTrnka — Hayka o
23 Hacle CTBGHHOZFI/I u bubmmorexa LIOK
g https://m.eds0o.ru/863e8612
U3MEHYUBOCTH
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 MPU3HAK 113) Mounoru6 I/II[ HOE bubamorexa LOK
PH3HAKOB. pHA https://m.edsoo.ru/863e¢8878
CKpELIMBaHUE
UTHOPUTHOE CKPEIINBAHNE.
25 23121K0H ie?amcmforlg bubamorexa LOK
https://m.edsoo.ru/863e89a4
HacJe0BaHUS IPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
2% npu3HakoB. JlaboparopHas pabota 0.5 bubmmoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edsoo.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»

7 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [IOK
MPU3HAKOB, CLEIUIEHHBIX C [0JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. Henacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas

)% paborta Ne 6. Uzyuenue | 0.5 bubnmnoreka HOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia
Y BapUallMOHHOU KPUBOI»

HacnencrBeHHas "3MEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnnorexa [JOK
«AHanMM3 MyTanui y Apo30QuIIbl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIpErapaTax»

bubmuoreka [{OK

30 Tenernia esobera ! https://m.edsoo.ru/863e8d78
PesepBHsIit ypok. O600111eH1E 10

31 teme «HacnencTBeHHOCTD U 1
U3MEHYMBOCTH OPTAHU3MOB)

bu6nmorexa LIOK

32 Cenekums kak Hayka i npotece ! https://m.edsoo.ru/863e9214

1 MeToap! 1 TOCTHIKEHUS CEJIEKIIUHA | bubnmorexa LIOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buotexHoorus kak oTpacib | bubnuotexa [JOK
NPOU3BOACTBA https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[MPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUECHHS 1 bubnmorexa LHOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTraBieHui 1 bubnnorexa [JOK
00 2BOJTIONINN https://m.eds00.ru/863¢9570
bubmuoreka [{OK
3 Muipooposionts ! https://m.edsoo.ru/863e9cle
[Tomynsus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;6op];TopHI;ﬂ pabota ;9 1 1 0.5 bubmmorexa [TOK
https://m.edso0o.ru/863e¢99c6
«CpaBHeHUE BHJIOB 110
MOpP(}OIOrHuIecKOMy KPUTEPHIO»
5 JIBroKyLIye cuisl (3J€EMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 hitps-//m.cdsoo.rw/863¢9ed0
Pe3ynbTaTsl 3BOTIONNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas 1 0.5 bubmuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepa»
2 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

https://m.eds00.ru/863e9cle



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

9 HeoOpaTtumocTs 3BoOIIONNN
10 Uctopus xxu3nu Ha 3emiie U
METO/]Ibl €€ U3YUECHHUS
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazButue xu3nu Ha 3emie 1o spam bubmmoreka [JOK
U IIepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHU4eCcKOro 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 IBOJIIOINHA
YesioBeKa
13 Yenoseueckue pacsl ¥ IPUPOIHbIE bubmmnoreka HOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea
PesepBHbIit ypok. O60011eHre o
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOrUs KakK 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 pacTeHMi U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlabopaTopHas pabora
No 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnunoreka LIOK

23 buoruieckie daxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyssun. [Ipaktuueckas pabora

24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOMYJISIIMI pa3HbIX BUOB
pacTeHui»

25 Coob1ecTBa OpraHu3MOB — bubmuoreka [IOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

%6 DKOJIOTHUYECKHE CHCTEMBI bubnuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNn

7 AKOCUCTEMBI. DKOJIOTUYECKHUE bubnuoreka [{OK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbIe SKOCHCTEMBI

29 AHTPOIOT€HHbIE SKOCUCTEMBI

30 buocdepa — rnobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

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

32 YenosedecTBO B Onocdepe 3emin 1

13 CocymiecTBoBaHME TIPUPOIBI U | bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IeHHE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOT'PAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

CdopMupoBaHHOCTh 3HaHUI O MecTe M PO OMOJOIMH B CHUCTEME
HAay4yHOI'O 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OpPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOIUH; (PYHKIMOHAIBHOM IPaMOTHOCTU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

VYMeHue packphlBaTh COJEpKaHUE OHOJIOrMYECKHMX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00Iu3M (0OMEH BEUIeCTB U
IIpEBpaLllEHUE SHEpPruu), roMeocTas (Camoperysslus), ypoBHeEBas
OpraHu3alus KHUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PENPOAYKIHS),

HACJICACTBCHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHC

YMeHue — u3naratb  OHOJOrMYECKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasl, MyTanmonHas), 3akoHbsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOUCXOXKACHNUS  KyJlbTypHbIX  pactenuit H.M.  Basunosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTh MCTOAAaMMW HAYYHOI'O0 IIO3HAHUA B OouoJiorun
(HaGJIIO,Z[CHI/IC U ONHCAHUC KUBBIX CUCTEM, IPOLIECCOB U HBHCHHﬁ;
opraHusanuss MW HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHUE TUIIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYMWHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YyJIbTAaTOB, HUCIHOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3aKOHOB; YMCHHC J[J€JIaTb BbIBOAbBI HAa OCHOBAHHUHU IIOJTYYCHHBIX

PE3yIBTATOB)

VYmMmenue BBIACIIATE CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl dHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOro  OOMEHa, XEMOCHHTe3a, MHTO03a, MeHo3a,




OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHuii B TOBCEAHEBHOMW JKM3HM B IENMAX oOecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPY’KAIOLIUX JIIOJECH,
COOJIIOIGHUST HOPM TPaMOTHOTO TMOBEJICHUS B  OKpY>Karomiei
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHXKEHUI COBPEMEHHOH OHojJoruu U OWUOTEXHOJOTUH IS

paluOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

YMeHue peuiaTth 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3alda4dM HAa MOHO- U
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JUIA MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB y OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opyaoBaHuEM

YMeHne KpUTHUUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIUIO
OMOJIOTUYECKOTO  COJACPXKAHUSA, BKIIOYAIONIYI0 IICEBJIOHAyUYHBIE
3HaHUSA W3 pazIu4HbIX HcTouHUKOB (CMMU, HayuyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIEeKThl COBPEMEHHBIX HCCIEOBaHUI B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 OGMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOUYHHUKOB,

TpaMOTHO HUCIIOJIB30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o011ero 06pa3oBaHus

CdopMHpOBaHHOCTh 3HAHUM O MECTE€ W POJM OHWOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTeCTBEHHBIX HayK, B (QopMHUpOBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa U HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKITMOHAIBHOW TPAMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a/1a4




YMeHue packpbeiBaTh COJAEpKAaHHE OWOIIOTUYECKUX TEPMUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSL, TeHO(OHI, SBOIFOIMS, TBUKYIINAE CHIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAaKTOphl,  DKOCUCTEMA,
OPOIYIEHThI,  KOHCYMEHTBI,  PEAyUEHTBI, IIeMH  IHUTAHUA,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeH03, brochepa

YMenue uznaratb OnoIOrHuecKue TeopuH (BOMIONMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIOIUHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoplieBoro cxonactsa K.M. bapa, uepenoBanus
IJIaBHBIX HallpaBiieHHH U myTeit 3Bomonnu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), omnpenensTh TPaHUIBI HX

IMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHEC KHMBBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa #HW IIPOBCIACHHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE MMOJIYUYCHHBIX
pPE3yJIbTaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHHTHP’I, TeOpI/Iﬁ n
3daKOHOB; YMCHHC [€JIaTb BBIBOAbI Ha OCHOBAHHUHU ITOJTYYCHHBIX

pE3yIbTATOB)

VYMeHue  BBIAEHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOTEOIeHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIepeHoca BEIIECTB W NOTOKAa JSHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSITh TONyYeHHBIE 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB M SIBJICHUH, IJIsI IPUHATHS MPAKTHUYECKUX
pemieHuii B TOBCEAHEBHOM JKM3HH B IESIX 0OECTICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEICHUS B  OKpY’Karomei
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOAMMOCTH HCIIOIb30BaHUS
JTOCTMDKCHUH ~ COBPEMEHHOW  OWONOTMH IS paldOHAIBHOTO

IIPUPOIONOIIB30BaAHUS




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3ada4u, COCTaBIATH

CXEMBbI [IEpEHOCA BELIECTB U SHEPIUU B 3KOcHCcTEMax (LENH MUTAaHUs)

YMeHue BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
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-moOmyJsipHBIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHUECKUE ITPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE TUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIorun




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

buonorus xkak Hayka

1.1

Buonorus — Hayka o xuBoil npupoae. Ponp O6uonoruu B hopmMupoBaHUU

COBPEMEHHOU HayuyHOU KapTHUHBI Mupa. CrcTemMa OUOIOTHYECKUX HAYK

1.2

Metonpl 1O3HAHUS JKUBOM MNpUpoAbl (HAONIOIEHUE, SKCIIEPUMEHT,
OTNKCaHKe, U3MEPEHUE, KIacCu(puKausi, MOJICTUPOBAHUE, CTATHCTUIECKAs

00paboTKa JTaHHBIX)

2.1

2.2

JKuBble cucTeMBl U HX OpraHu3anusa

Kupbie cuctembl (OMOCHMCTEMBI) KaK MpEeIMET HW3Y4YCHHs] OMOJIOTHH.
CaolicTBa OMOCUCTEM U UX pa3zHOoOpa3ue

YpoBHU  opraHuzanuu  OMOCHUCTEM:  MOJICKYJIIPHO-TCHETHUECKUIA,
KJICTOYHBIM, OPraHM3MEHHBIH, MOIMYJISIIHOHHO-BUIOBOMH, IKOCHUCTEMHBIH,

onochepHbIi

XHUMHYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTAB KJIETKH. XHUMHYECKHE 3JIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIEMEHTh. Boma u MuHepanbHble BemecTBa. DyHKIMH BOJBI U

MHHCPAJIBHBIX BEIICCTB B KJICTKC. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u ctpoeHne 6e1K0B. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHuMble ¥ 3aMEHUMBbIE AMHHOKHUCIOTHI. AMMHOKHMCIIOTHBIM COCTaB.
VYpoBHU CTPYKTypbl OE€IKOBOM MOJEKYJIbl (MI€pBUYHAS, BTOpPUYHAS,
TpeTUYHAsi U YETBEPTHYHAs CTPYKTypa). XUMHYECKHE CBOMCTBa OENKOB.
buonornueckne GpyHKINU OENKOB.

depmeHTl — Ouosormueckue karanuzatopbl. CTpoeHue (epmeHTa:
aKTUBHBIN 1IEHTp, cyOcTpaTHas cneuuduunocts. KodpepmenTsl. ButaMuHsl.

Otnuuust GepMEHTOB OT HEOPraHMUYECKUX KaTalln3aToOpOB

3.3

VYrneBonpl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a u  JAe30Kcupru003a),
nucaxapuiibl (caxaposa, JIakTo3a) W IMoJucaxapujibl (Kpaxmal, TIUKOTeH,
1eJuTI003a). buonornueckue GyHKIIUU YTIIEBOOB.

Jlunupel:  TpUraMIepuabl, crepouabl, Gochomunuasl. [wapoduIbHO-
ruapodobHbIe cBoiicTBa. buonorundeckune ¢yukmuu junuaoB. CpaBHEHUE

YTJII€BOJOB, OEJIKOB U JIMIIUI0B KaK HCTOYHHUKOB DHEPTHUU




3.4

3.5

3.6

Hyxkneunossie kucnorsl: JIHK u PHK. Hykneotuasl — MoHOMeEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u pynkuuu JJHK. Ctpoenne n pyHkmm
PHK. AT®: cTtpoenue u GpyHKIHH

[uronoruss — Hayka o kierke. Kiierounas teopus. Meroasl H3ydeHHs
KJIETOK

Knerka kak wnenoctHas sxuBas cucremMa. OOmue NPU3HAKH KIETOK:
3aMKHYyTass HapyxHas memOpana, monekynsl JIHK kak reneruueckuit

ammapar, cucrema cuHTes3a Oenka

3.7

3.8

Tumbl KJIETOK: SyKapHOTHYECKas W MpokapuoThueckas. OcobeHHOCTH
CTpPOEHHMSI IpPOKapuOTHUeCKON KieTku. KiierouHas creHka OakTepuil.
CrpoeHne sykapuoTH4ecKON KIeTKHM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM,

JKUBOTHOM ¥ TPUOHOM KJIETKH

[ToBEepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOUHAsl CTEHKA, INIMKOKAJIMKC, UX
¢dbyukumu. [Tnasmarudeckas memOpaHa, e€ cBoiicTBa u pyHkuuu. Lluromnnazma
51 eé OpraHOU/IbI. OnHOMEMOpaHHBIC OpraHOU/bI KJIETKU:
supomazMatuueckass  cerb  (OIIC), ammapar [onbku, JH30COMBI.
[losryaBTOHOMHBIE ~ OpraHOMIbl  KJIETKU:  MHUTOXOHAPUH,  IUIACTHJBI.
[IpoucxoxaeHrne MUTOXOHIPHUI U TuTacTU. Buasl mnactua. HememOpanubie
OpPraHOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP, PECHUYKH, >KTYTHUKH.

CDYHKHI/II/I OpraHonaoB KJICTKH. Bxarouenus

3.9

Anpo — perynaropHslil neHTp Ki1eTku. CTpoeHue sijipa: saaepHas o00yiouka,

KapuoIuiadMa, XpoOMaTuH, SIAPLIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

4.1

H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOMeH BelIecTB, UM MeTa0O0IU3M. ACCUMUIIAIUS (TIJIaCTHUECKU OOMEH) U
TUCCUMUIIALINSA (PHEPTeTUYECKUI OOMEH) — IBE CTOPOHBI €MHOTO TIpoIecca
MeTtabonu3ma. Tunbel oOMeHa BeUIeCTB: aBTOTPO(MHBIN U reTepOTPOPHBIN.

Ponb pepmenTOB B 0OMEHE BELIECTB U NIPEBPALLEHUN SHEPTUU B KIIETKE

4.2

®orocunre3. CperoBas u TeMmMHOBas (a3pl QorocuHTe3a. Peakuun
dorocunTe3a. DPdexTuBHOCTh HoTOCUHTE3a. 3HAUCHUE (HOTOCHHTE3A IS
XU3HU Ha 3emuie. BiusHue ycioBuil cpeisl Ha (OTOCHMHTE3 M CHOCOOBI
TIOBBIIIIEHUS €T0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIe OakTepun. 3HaYeHHEe XeMOCHHTE3a ISt

JKA3HU Ha 3emiie

43

DHepreTHYecKuii 0OMeH B KjeTke. PaciiernieHnue BemecTB, BHIICICHHUE U

AKKYMYJIMPOBAHUC SHCPIrUU B KIICTKE. OTaIbl OHCPICTUYCCKOTO oOMeHa.




I'muxomus. bpoxenue u ero Buabl. KuciopoaHoe OKuciaeHue, WU

KJIETOYHOE JbIxaHue. DPPEKTUBHOCTh SHEPreTUUECKOro oOMeHa

44

Peakuuu matpuuHoro cunresza. ['enermueckas uupopmamms u JHK.
Peanuzamus reneTnyeckoi HHGOpMAIMK B KJIETKE. | @eHeTUUeCKHit KOJT ¥ €ro
cBoiictBa. Tpanckpunius — wmatpuuHblii cuHte3 PHK. Tpancmsaums —
Oouocunre3 Oenka. KoxupoBanume amuHOKHCIOT. Pombs pubocom B

onocuHTe3e Oenka

4.5

Hexnerounsie ¢hopmbl )xu3HM — BUpYCHL. VicTopust oTkpeITus BupycoB (/1.11.
MBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEIACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, KUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIE
Bupycamu. Bupyc ummynoxaeduuura yenoseka (BUY) — Bo3Oyautens

CITNda. ITpodwmrakTrka pactpoCTpaHeHUsI BUPYCHBIX 3a00JIeBaHUH

Pasmuoxenne n HHIWBHUAYaJIbHOC PAa3BUTUC OPraHU3MOB

5.1

5.2

KiteTounslii UK, WM SKU3HEHHBIA MUK KiIeTku. MHTepdaza m mMuros.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnmukamus — peakuus
maTtpuyHoro cunresa JIHK. Ctpoenue xpomocom. XpOMOCOMHBII HAOOp —
KapuoTurl. JIMNIouJIHBIA W  TalUIOMJIHBIM  XpPOMOCOMHBIE  HAOOPBHI.
Xpomatuasl. LluTomornyeckue OCHOBBI Pa3MHOXKEHUS U WHIMBHUYaJIbHOTO
pPa3BUTHUSL OPTaHU3MOB.

Henenne knerkn — muto3. Craguu murosa. Ilpoueccel, npoucxoasiue Ha

pa3HBIX CTAAUSAX MUTO3a. BHOTOTMYECKHIT CMBICIT MUTO3a

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrionoe U nojoBoe. Buasl 6ecrionoro
Pa3MHOXEHHUS: JIeIEHHE HaJBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe,  BEreTaTMBHOE  pa3sMHOXKEHHME.  VICKyccTBEHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU
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[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIONOrO.
Meiio3. Cranuu Mmeriosa. I[Ipoueccsl, npoucxondiiyue Ha CTaaAusIX MeWo3a.
[ToBenenue xpomocoM B Meiio3ze. Kpoccunrosep. buonornueckuii cMbicit 1

3HaYeHNEe Meno3a
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5.5

['amerorenes — mporecc 0Opa3oBaHHS TIOJOBBIX KJICTOK Y IKHBOTHBIX.
[TomoBBIe >KeMe3bl: CEMCHHHKH W sWYHUKA. OOpa3oBaHWE W pa3BHTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30u, SHIEKIeTKa) — cliepMaToreHes u
ooreHe3. OCOOEHHOCTH CTpPOEHHs SHIEKIETOK M  CIIEPMaTO30UIOB.
OmnonotBopenue. [TapreHorenes

NunuBuayanpHoe pa3BuTue (OHTOreHe3). OMOpPHOHANBHOE pa3BHUTHE
(omOpuorenes). Jtambl SMOPHOHAIBHOTO PAa3BUTHS Y TMO3BOHOYHBIX

JKUBOTHBIX: JIpOOJIEHHE, racTpyJsiuus, opraHoreHe3. [loctamOpuoHanbHOE




pasBuTHE. THUIBI MOCTAIMOPHOHAIBHOTO pA3BUTHUS: MPSMOE, HEMPsSMOE
(munHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPSI,
CHIOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Burue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHMs: CTPOCHUE

CCMCHH, CTalUN PASBUTHUA

HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTb OPraHM3MOB

6.1

IIpenmer u 3amaum reHeTuku. lMcropus pa3BUTHS TE€HETHKU. Bxiag
pPOCCHMCKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TI'CHETUKU. MeTobl
IeHETUKU  (TMOpPUAOJIOTUYECKUH, [MTOT€HETUYECKUH, MOJEKYJISPHO-
reHeruueckuil). OCHOBHbIE TEHETMYECKHME TNOHATUA. ['eHeTnueckas

CHUMBOJIMKA, UCIIOJIB3YyCMasd B CXEMaAX CerHH/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJeI0OBaHUs PU3HAKOB, YCTaHOBJICHHBIE |. MeHenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eAuHO000pa3us THOPUIOB TIEPBOTO
nokosneHus. [IpaBuwino momMuHHpoBaHMs. 3aKOH PACHICTIIICHHUS MPU3HAKOB.
['unore3a uncToThl rameT. [10JIHOE U HETIOJTHOE JOMHUHHUPOBAHUE.

JluruOpumHoe  CKpellMBaHWE. 3aKOH HE3aBHCHMOTO  HACJEIOBaHUS
IMPU3HAKOB. HI/ITOFCHCTI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIUBaHMs.
Ananusupyroniee  CKpeliuBaHue.  Vcnoibp3oBaHHME — aHATU3UPYIOIIETO

CKpCIHIUBAHUA OJIA OIIPCACIICHUSA I'CHOTHIIA ocobu

CueruieHHOe  HacienoBaHue Tmpu3HakoB. Pabora T. Moprana mo
CIICTUICHHOMY HAcCIlIeZIOBaHUIO TeHOB. HapyiieHue cIersieHus T'eHOB B
pe3ynbTare KpPOCCHHTOBepa. XPOMOCOMHAs TEOpPHUS HACIEICTBCHHOCTH.
['eHeTHyecKkue KapThl.

['eneruka mona. XpoMOCOMHOE OIpe/eNieHHe Moyia. AYTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMOraMeTHEIE U TeTeporaMeTHbIe Opranu3Mel. HaciieoBanve

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3MeHYnBOCTS. Bunst U3MEHYMBOCTH: HEHACJIEeICTBEHHAs u
HaciencTBeHHass. Ponb  cpelbl B HEHACHEACTBEHHOM HM3MEHYMBOCTH.
XapakTepucTuka MoIu(pUKATMOHHON U3MEHYMBOCTH. Bapuannonsslii psaa u
BapuallMoHHas KpuBasd. Hopma peakumm npusHaka. KommdecTBeHHbBIE U
KAueCTBEHHbIE  NPU3HAaKM M KX HopMa  peakuuu.  CBolicTBa

MOAU(UKAITMOHHONW U3MEHYMBOCTH

6.5

HacnencrBennasi, WM TeHOTHIIMYECKas, M3MEHUYMBOCTL. KoMOMHaTHBHAS
W3MEHUYUBOCTh. Mei03 M TMOJIOBOM MPOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHYUBOCTH. MyTanoHHas M3MeHYMBOCTh. Kiaccudukarus MyTtanuid:

TCHHBIC XPOMOCOMHBIC, TCHOMHBIC. Yactota u IMPUYIKUHBL MYTaHI/Iﬁ.




MyTtarennsie (hakTopbl. 3aKOH TOMOJIOTHUECKUX PSA0B B HACIIEACTBEHHOU

n3MeHunBoctd H.U. BaBunosa

6.6

7.1

I'enetuka uenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI T'€HETUKH
YeJIOBeKa: TreHEaJTOrHYCCKUH, OJIM3HEIOBBIH, [IUTOTCHETUYECKHH,
OMOXUMHYECKHH, MOJICKYJIIpHO-TeHeTHUeCKUi. COBPEMEHHOE OTPEICIICHHE
FEHOTHIA: TMOJHONCHOMHOE CEKBEHMPOBAaHHUE, T€HOTHUIIUPOBAHHE, B TOM
guciie ¢ momoiipio I11[P-ananu3a. HacnencrBeHHblie 3a00JIeBaHUS YEIOBEKA:
reHHble 0OJIe3HH, OOJIE3HHM C HACJICICTBEHHOW IMPEeapacioioKeHHOCTHIO,
XpoMOcOMHBIE OoJie3HM. CoMaTHuecKMe W TEHEPaTHBHBIC MYTAaIlUH.
[MpuHnmnsl 370poBOro o0pas3a KHU3HH, AWATHOCTUKH, NPO(GUIAKTHKH MU
JICYCHUS TEHETUYECKUX 0ose3HeH. Menuko-reHeTH4eCKoe
KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIULIMHCKON T€HETUKHU B MPEJOTBPAILIEHUN

1 JICUEHUH I'eHETHYECKHUX 3a00JI€eBaHM YeI0BEeKa
CGHCKHI/ISI OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHI

Ceneknusi Kak HayKa M MPOLECC. 3apOKICHUE CEIEKLIMH U JOMECTUKALIUS.
VYuenne H.U. BaBuioBa o meHTpax TPOUCXOXKICHHS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKIAEHUS JOMAIIHUX >KHUBOTHBIX.

Copr, noponaa, mramMmm

7.2

7.3

CoBpeMeHHbIE METO/BI CeNeKIUU. MaccoBbIi U MHIUBUAYaAJIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUH U )KMBOTHBIX. OLIEHKa 3KCTepbepa. bianzkopoacTBeHHOE
CKpemyBaHue — nHOpuauHT. Yncras nuHus. CKpeluBaHue YUCTHIX JIMHUM.
l'erepo3uc, wnnm rubpuanas cuna. HepoicTBeHHOe CKpellMBaHUE —
ayrOpuaunr. OtnanéHHas rubpuanzanus u e€ ycrnexu. VcKyccTBeHHBIH
MyTareHe3 U IMOJIy4eHHUE MOJUIIIOUI0B. JIOCTHKEHUS CEIIEKIIUN PACTEHUH,

JKUBOTHBIX U MUKPOOPTraHNU3MOB

bruortexHosnorust kak oTpacib IPOU3BOACTBA. ['€HHas MH)KEHEpHUs. DTalbl
co3nanus pekomOuHanTHOM JIHK u Tpancrennsix opranuzmosn. Kierounas
nHxkeHepus. Kinerounbele KynbTypbl. MHKPOKIIOHAJIBHOE pPa3MHOKECHHE
pactennii. KnoHHpoBaHKE BBICOKOIIPOAYKTHBHBIX CEIbCKOXO3AHCTBEHHBIX
OpPraHu3MOB. DKOJOrH4YecKkue U atudeckue npoodiemsl. 'MO — renerudecku

MOAU(UIIIPOBAHHBIE OPTAHU3MBI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS




DBOJIIOLUOHHAS OUOIOrUs

1.1

OBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerensCTBa HBOMIONMH. [lanmeoHTONIOrHYecKue: IOCIeI0BaTeILHOCTD
IIOABJICHUSA BUJOB B NaJICOHTOJIOTHUECKOM JICTOIIUCH, TICPEXOJHBIC (bOpMBI.
buoreorpaguueckue: cxoacrso u pasnuune (ayH u ¢GJIOp MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOrHYECKHE: CXOJICTBA U pa3Inyisi YMOPHOHOB pPa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJOTMYHbIE, PYIMMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHHU3MOB HACIICACTBEHHOCTH U OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomononHass Teopus Y. JlapBuna. Ilpeanochbliku BO3HUKHOBEHMS
JapBUHU3MA. J[BHKYIIIME CUIIBI BOJIIOIMH BU0B 110 J[apBuHY (M30BITOUHOE
PasMHOXEHHUE IPpU  OTPAHMYEHHOCTH  PECYPCOB,  HEOIpEeHeIEHHAs

M3MEHYUBOCTb, 00pH0OA 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckast Teopus sBomonuu (CTD) M OCHOBHBIE €€ TMOJOKEHHS.

Muxkpososmtonus. [Tomynsius kak eTuHUIA BUIA U BOJIIOLUU

JBxymue cuibl (pakTopbl) IBOIIOLIUN BUJIOB B MpUpoe. MyTallMOHHBIN
nmponoecc u KOMOHMHATHUBHAsI M3MEHYUBOCTb. HOHYJIFIIII/IOHHI)IC BOJIHBI H
npeii¢ renoB. M3omsums u  murpanus. EctecTBeHHBIE  0TOOp  —
HanpaBJIOMuUi GakTop 3BoOLIUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOneHHOCTh OPraHW3MOB Kak pe3yJbTaT 3BOJOLUH. [Ipumepsl
PUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl ¥ HANOAJANTAIUH.

Bun wu BugooOpasoBanme. Kpurepunm Buma. OcHoBHblE  (OpPMBI

BHJ1000pa30BaHMs: Teorpauieckoe, SIKOJIOTUIECKOe

1.5

MakposBomtonusi. PopMbl  IBOJIOLMU:  (UIETUYECKas,, JUBEpreHTHasl,

KOHBCPICHTHAA, IapaJlJICIIbHAs. H606paTI/IMOCTL 9BOJIIOIIMHN

Bo3HuKHOBEHME 1 pa3BUTHE KHU3HU Ha 3eMJie

2.1

JloHayuyHble TIpPEACTABICHUS O 3apOXIACHUU JKW3HU. HaydHble rumoresbl
BO3HUKHOBEHUS KM3HMU Ha 3emiie: aOMOreHe3 M MaHcrepMus. XuMu4ecKas
3BOJIOLHS. DKCIEPUMEHTAIBHOE MOATBEPKICHNE XUMHYECKOW IBOJIIOLIUN.
Hauvanbuble sTansl Ouonornyeckod spomrormu. ['mnoreza PHK-mwupa.
IlepBbie kieTKH 1 uX 3Boronusa. @opMupoBaHUE OCHOBHBIX IPYII KHUBBIX

OpTraHnu3MOB




2.2

PasButne xu3Hu Ha 3emiie no 3pam U nepuogam. Karapxeil. Apxelickas u
npotepo3oiickas 3pbl. [lameo3oiickas 3pa U e€ mepuoiabl: KeMOpPUHCKUH,
OPIOBUKCKHW, CUJIYPUMCKHUM, AEBOHCKUN, KaMEHHOYTOJbHBIN, MEPMCKHM.
Me3so3olickas 3pa u €€ nepruoibl: TPUACOBbIN, IOPCKUA, MEJTOBOM.

Kaiino3oiickas 2pa u €€ mnepuoAbl: MAICOrE€HOBBIM, HEOTCHOBBIM,
AQHTPOIIOr€HOBBIM. XapaKTEpPUCTHUKA KIIMMAaTa U IE€OJIOTMYECKUX MPOLECCOB.
OcHOBHBIE JTambl HBOJIIOIMM PACTUTEIIBHOIO M KUBOTHOI'O MHUDA.
Apomopdo3bl y pacteHuil u xKUBOTHBIX. [losiBiIeHHe, paclBeT U BBIMUpaHHE

TPYIII )KUBBIX OPIraHU3MOB

23

24

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe 3BoIoLuU. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHN3MOB

OBoronus yeraoBeKka. AHTPONOJIOrus Kak Hayka. Pa3Butue npeacraBieHni
0 MPOUCXOXKJICHUH UyesioBeKa. MeTo/bl n3ydeHus aHTponoreHesa. Cxozacraa
U pa3Iuyds dYelOBeKa M IKUBOTHBIX. CHCTEMaTHUECKOE TMOJOXKECHHE
YeJIoBeKa.

HBwxymue  cuibl  (pakTopel)  aHTpomoreHesa.  HaciencTBenHas
U3MEHYMBOCTb M €CTECTBEHHBIH 0TOOp. OOILECTBEHHBIH 00pa3 >KU3HH,

W3TOTOBJICHUE OPYIHUH TPY/a, MBIIIJIEHUE, PEYb

2.5

2.6

3.1

3.2

OcHOBHBIE CTa/IUU U BETBU HBOJIIOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblid, YenoBek NpsaMoxodmui, YenoBek HeaHAepTalbCcKui, Yemosek
pasyMmHbIld. Haxonkum HCKomaembIX OCTaHKOB, BpEMs CYIIECTBOBaHUSA,

00J1acTh pacnnpocCTpaHCHUs, 00BEM TOJIOBHOTO Moa3ra, 06p213 JKU3HHU, Opyausd

Yenoseueckue packl. OcCHOBHBIE OOJBIIME pachkl:  €BPOMEOUIHAS
(eBpasuiickasi), HETpO-aBCTPAJOWAHAS (PKBATOpHAIIbHAS), MOHTOJOWIHAS
(a3marcko-amepukaHckas). UepThl MNPUCTIOCOOIEHHOCTH TMpeICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHUs. EJUHCTBO denmoBeYeCKUX

pac. Kputuka pacusma
OpranusMsl 1 OKpy’Karolas cpeia

DKoorus Kak Hayka. 3aJjauu U pa3Jesibl SKOJOTHH. MeTo bl SKOJIOIrMUECKIX
UCCIIeIOBaHUMA.  DKojoruyeckoe MupoBo33peHue. Cpensl  oOuTaHuA
OpPTraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAas

Okonornyeckue ¢aktopsl. Kraccudukanus sKog0ruueckux (HakTOpOB:
abuoTuyeckre, OMOTUYECKHE U aHTPOIOTeHHbIE. JefiCTBHE IKOIOTHYECKUX

(bakTOpOB Ha OPraHU3MBbI
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AbuoTtnueckue GpakTopbl: CBET, TEMIEPATypa, BIaKHOCTh. PDOTONEPHOU3M.
[TpucniocoOnenust OpraHu3MOB K JACHCTBUIO aOMOTHYECKUX (PAKTOPOB.

buosornueckue puTMsl

3.4

buotnueckne  ¢aktopsl.  Buasl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYpPEHLUsI, XWUIIHWYECTBO, NApa3uTU3M, MYTYyalu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTHPAHTCTBO), aMEHCAIN3M, HEUTpAIU3M. 3HAUYCHUE
OMOTHYECKUX B3aUMOJEUCTBUN [UJIsI CYIIECTBOBaHHS OpPraHU3MOB B

HNPUPOHBIX COOOIIECTBAX

3.5

4.1

4.2

43

DKOJIOTHYECKHE XapaKTCPUCTHKHU IOITYJIAINH. OCHOBHBIE ITOKa3aTeln
MomyJiiuu: YuCJICHHOCTD, IINIOTHOCTD, POXKXKAACMOCTh, CMCPTHOCTD, ITPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IIOIYJIAIUA U eé peryisinunsa
COO6H_ICCTBa H 3KOJOTHYCCKHUE CUCTCMBI

CooOuiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTPaHCTBEHHAs, Tpoduyeckas (mumieBas). Bunbi-nomunantel. CBsi3u B

OHuoLIEHO3€E

Okonoruyeckue cucreMbl (3kocucteMmsl). [lonstue 00 »skocucreme u
OuoreoneHo3e. yHKIMOHATIbHbIE KOMIIOHEHThI IKOCUCTEMBI: MIPOYLIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelIeCTB M IOTOK 3HEPruu B
skocucteme. Tpoduyeckue (MUIIEBbIE) YpOBHU 3KocucTeMbl. [lumieBbie
nenu 1 cetd. OCHOBHBIE MOKa3aTeIN 3KOCUCTEMBI: Onomacca, MpOIyKIIHS.
OKOJIOTUYECKHE MHUpaMUAbL:  MPOAYKIMH, YHCIEHHOCTH, OHOMAaCCHI.

CBoOMCTBa DKOCHUCTEM: YCTOIZHHBOCTB, caMoperyranusa, pa3BuTuc. CyKHeCCI/IH

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO
WJIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3AHWCTBEHHOE  3HA4YEHHE  arpodKOCUCTEM U
ypOOsKOCHCTEM.

buopasnoobpasue kak (akTop yCTOHYMBOCTH 3KocucTeM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Vyenne B.W. Bepuaackoro o 6mochepe. I'panHuiisl, coctaB U CTpyKTypa
ounocdepsl. KuBoe BemnectBo u ero pynkuuu. OcodeHHocTH OMochepsl Kak
r1106anbHOM 3KocucTeMBI. JIMHAMUYeCKOe paBHOBECUE M OOpaTHas CBSI3b B
6uocdepe. KpyroBopoTsl BemecTs 1 OMOreOXMMUYECKHUE UKl JIEMEHTOB

(yrmepona, azorta). 3oHaIbHOCTE OHOchepbl. OCHOBHBIE OMOMBI CYIITH




YenoseuecTBo B Ouocdepe 3emin. AHTPOIIOTEHHBIE U3MEHEHHs B Onocdepe.
45 ['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.
OcHOBa paIlMOHANILHOTO YIIPABJIICHUS MPHUPOJHBIMH pecypcaMu U HX

HCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTHH U OXpaHa IMpUupoOAbI

111) mynkT 119 nonosuutk noanmyHkToMm 119.9 cnenyromero coaepkanusi:

"119.9. B denepanbHbIX U pETHOHANBHBIX MPOLEAYPAX OLEHKH KauecTBa 0Opa3oBaHUs
UCIIOJIb3YEeTCsl TMepedyeHb (KOAU(UKATOp) pacHpeleeHHbIX [0 KiaccaM IPOBEPsIeMbIX
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOW MPOTPaMMBblI CPEIHETO
o011ero o0pa3oBaHus U AIEMEHTOB COAEPIKAHUS 110 OUOIOTHH.

Tabmuua 16

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOMN
oOpazoBarenbHOl niporpammsl (10 kimacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIITATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMbI CpEHEro 001Iero 00pa3oBaHus
pe3ynbTaTra

1 ChopMupoBaHHOCTH 3HAHUI O MeCT€ M pPOJM OHOJIOTMH B CHCTEME
HaYy4YHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa M HAyYHOIO MHPOBO33PEHMS; O
BKJIaJIE POCCHUMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOIOB B pa3BUTHE
Ouonoruy; (QPyHKIMOHAIBHOM TIpaMOTHOCTH YEJIOBEKa [UIsl pelleHus
JKU3HEHHBIX 3a]a4

2 YMeHHe pacKkpbIBaTh COJIEpKaHUE OMOJIOTMUECKUX TEPMUHOB M TIOHSITHI:
JKU3Hb, KJIETKa, OPraHu3M; MeTa0oau3M (0OMEH BEIIeCTB U MpeBpaIleHHe
SHEPTUM), TOMEOCTa3 (CaMOPETYJIAIMsA), YPOBHEBAsT OpraHU3AIUs KUBBIX
CUCTEM, CaMOBOCIpOM3BEACHHE (PEMpOIyKIUs), HACIEACTBEHHOCTD,
HN3MCHYUBOCTL, POCT U pa3BUTUC

3 YMeHue wuznaratb OHOJOTMYECKHE TEOpPHM (KJIETOYHAs, XPOMOCOMHas,
myTtanuoHHasi), 3akoHbl (. Mennens, T. Moprana, H.1. BaBunoBa) u
yuyeHHusd (0 WLEeHTpax MHOrooOpa3usi U MPOUCXOKACHUS KyJIbTYPHBIX
pacrennii H.W. BaBuiioBa), onpenensaTe TpaHULbl MX HNPUMEHHMOCTH K
JKUBBIM CUCTEMaM

4 YMeH#ne BIajeTh METOIaMU HAyYHOTO TTO3HAHUSI B OMOJIOTHH (HAOIIOCHIE
U ONHCAHHUE J>KUBBIX CHUCTEM, TMPOIECCOB U SIBICHUN; OpraHu3alus u
MPOBEJICHUE OWOJIOTHYECKOTO JKCIEPUMEHTA, BBIIBMKCHHE THITOTE3HI;
BBISIBJICHHE  3aBUCHMOCTA  MEXIY  HCCIEAYEeMBIMH  BEIMYHMHAMH,
OOBSICHEHUE TIONYYEHHBIX pPE3YyJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX
MOHSTHUI, TEOPHl M 3aKOHOB; YMEHHE JIelaTh BBIBOJbI HAa OCHOBAaHUU
MOJTyYCHHBIX PE3YJIbTATOB)
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YMeHue BbIACIATh CYLIECTBEHHbBIE IPU3HAKU BUPYCOB, KIIETOK ITPOKapUOT
U DYKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB;
0COOEHHOCTH TIPOLIECCOB OOMEHA BEIIECTB M TNPEBPALICHUS SHEPIUU B
KJeTKe, (OTOCHMHTE3a, IUIACTUYECKOT0 M DSHEPreTMYeckoro ooOMeHa,
XEMOCUHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKECHMUS,
MHAUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3)

VYMeHHe NpUMEHATH OJTy4YeHHbIC 3HAHUS ISl O0bSICHEHUS OMOJIOTNIECKUX
OpPOIECCOB W SABICHWM, JUIA TPUHATHA TPAKTHUYECKUX PpEHICHUH B
MOBCETHEBHOM JKM3HM B IeNsiX oOecnedeHuss O€30MacHOCTH CBOETO
3I0POBbSI M 3/I0POBbSl OKPYXKAIOIIMX JIIOJEH, COOJIOAEHHS HOPM
IPaMOTHOTO TOBEJCHUS B OKPY’KAIOIIEH NMPHUPOAHON Cpele; MOHWMaHUE
HEOOXOIMMOCTH HCHOJIB30BAHUS JIOCTHIKEHUH COBPEMEHHOM OHMOIOTUH U
OMOTEXHOJIOTHH /ISl PAMOHAIBHOTO MTPUPOIOTIONIB30BAHUS

YMeHue pemarb DJJIEMEHTapHbIE I'E€HETHYECKHME 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpEIMBaHKME, CLEIJICHHOE HaclIeOBAaHUE;, COCTaBIATh
CXEMbl MOHOTUOPUAHOTO CKpEIIMBAaHUS JUIsl MpeJICKa3aHusl Hacjel0BaHUs
IIPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOIHATH JIA0OpaTOPHBIE U MIPAKTHYECKHE pabOThl, cOOII0aTh
npaBujia Mpu padoTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BaHHEM

YMeHHE KpUTHYECKH OLIEHHBAaTh W HHTEPIPETHPOBATH HHGOPMAIIHIO
OHMOJIOTMYECKOTO COJCPIKAHMUS, BKIFOYAIOIIYIO MICEBAOHAYYHbIC 3HAHUS U3
pa3inyHbiX UcTOYHMKOB (CMU, HayuyHO-NOMyJIIpHBIE MaTepHalbl);
THYCCKHE aCMEKThI COBPEMEHHBIX MCCIIC0OBAHUI B OMOJIOIUH, METUITTHE,
OHMOTEXHOJIOTHH

10

YMeHue cosnaBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIICHHS,
00001m1asi OMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJbKUX HCTOYHHKOB,
TPaMOTHO UCIOIB30BaTh MOHATUHHBIN anmapar OHOJIOTHH

Tabmura 16.1

[Tposepsiembie sneMenThI coaepskanus (10 kacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

buonorus xak HayKa

1.1

buonoruss - wayka o >xuBoW mpupoae. Pomp Ouonoruu B popmupoBaHHH
COBpPEMEHHOU HayuyHOU KapTUHBI Mupa. CrucTemMa OMOTOTHYECKUX HAYK

1.2 MeToapl Mo3HaHUS KUBOW NpUpoAbl (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCAHUE,
U3MepeHue, KiacCupHKalus, MOJEIUPOBAaHUE, CTaTHCTUYecKas o0paboTka
JTAaHHBIX )

2 JKuBbI€ CHCTEMBI M X OpraHu3alus

2.1 Kusble cuctembl (OMOCHCTEMBI) Kak IpeaMeT uizydeHus Ouonoruu. CBoiicTBa




OuocucTeM U uxX pasHooOpasue

2.2

YpoBHH oOpraHu3anuu OHOCUCTEM: MOJICKYIISIPHO-TEHETUYCCKHH, KICTOYHBIH,
OpraHW3MEHHBIN, TONYJISIIMOHHO-BUIOBOM, 5KOCUCTEMHBIN, OMOC(EepHBIT

XHUMHUYECKUH COCTaB U CTPOCHUEC KIICTKHN

3.1

XUMHUYECKUN COCTaB KJIETKH. XHUMHUYECKHE HJIEMEHTHI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBI. Bojga u MuHepanbHble BemecTBa. @DOyHKIMM BOIBI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [lomnepikanrne 0CMOTHYECKOTO OallaHca

3.2

benku. CoctaB M cTpoeHHe O€NKOB. AMHUHOKHMCIOTBI - MOHOMEpBI OEJIKOB.
He3ameHnMble 1 3aMEeHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (II€pBUYHAsl, BTOpPUYHAs, TPETUYHASL M
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoOMcTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.

®epMeHThl - Ouosiornyeckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HeHTp, cyOcTtpatHas cneuuduuHocts. Kodepmentsl. Buramunsl. Orinyus
(epMEHTOB OT HEOPraHUYECKUX KaTaJIn3aTOpPOB
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VYrneBoasl: MOHOCaxapuabl (TIIOK03a, prdo3a M J1E30KCHpU003a), Tucaxapuabl
(caxapo3a, JaKTOo3a) W TOJHMCaxapuabl (Kpaxmaji, TJIMKOTeH, IeJUII0I03a).
Bbuonoruueckne GyHKINU YTIEBOIOB.

Jlurupel:  TpurmMunepuabl, — crepounnl,  pocomununel.  'mapoduiibHO-
runpodoOHbIe cBoMcTBa. buonmormueckune ¢ynkumu nununo. CpaBHEHHE
YIJIEBOJOB, OCIIKOB M JIMIHIOB KAaK UICTOYHUKOB SHEPTUU
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Hyxnennoseie kucnotel: JJHK u PHK. Hykneotnasl - MOHOMEpBI HyKJIEHHOBBIX
kucnot. Ctpoenue u pynkuuu JJHK. Ctpoenue u pynkunn PHK. AT®: crpoenue
U QYHKIIH

3.5

[utonorus - Hayka o kietke. Knetounas teopusi. MeToasl n3ydeHust KJIETOK

3.6

Knerka xak nenoctHas xuBas cucreMa. OOlIMe NMPU3HAKK KIETOK: 3aMKHYTas
HapykHas mMeMmOpana, monekynsl JIHK kak renernueckuil ammapar, cucrema
CHHTe3a OenKa

3.7

Tunsl KJIETOK: dyKapuoTHUYecKasl U MpokapuoTrueckas. OCoOOEHHOCTH CTPOEHUs
npokapuoTuyeckoi  kietku. Kierounas crenka Oakrtepui.  CtpoeHue
AYyKapHOTHUECKOM KieTKU. OCHOBHBIC OTJIMYMS PACTHTEIIBHOW, >KUBOTHOW U
I'pUOHOI KIIETKH

3.8

[ToBEepXHOCTHBIE CTPYKTYpBl KIJIETOK - KIJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HMX
¢byuxun. [1nazmaTuueckas MeMOpaHa, ee cBoiictBa U ¢pyHkuuu. [{utonnazma u
ee opranouibl. OTHOMEeMOpaHHbIE OPTaHOMIbI KIETKU: SHAOIUIa3MaTHUECKast CETh
(BIIC), anmapar T'omabmku, au3ocombl. [lomyaBTOHOMHBIE OPraHOUIIBI KIIETKH:
MUTOXOHJIpUM, IIAacTUAbl. IIponcxokieHne MUTOXOHAPUM W IutacTUh. Buas
wiactug. HememMOpaHHble OpraHOubl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTD,
PECHUUKH, KTyTUKU. DyHKINN OpraHOMA0B KIETKU. BKitoueHus

3.9

SAnpo - perynstopHblii neHTp kieTku. CTpoeHue siapa: saepHas 00010dYKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI




3.10

TpaHCOpT BELIECTB B KIETKE

>KI/I3HCZ[€5'ITGJIBHOCTB KIJICTKHU

4.1

OOmeH BemiecTB, WM MeTa0oIM3M. AccuMWIALUS (TUIACTHYECKHH OOMEH) |
TUCCUMWISALUS (SHEpreTHUecknii oOMEH) - JBE CTOPOHBI €AMHOTO Ipoliecca
metabonu3ma. Tunbl oOMeHa BemecTB: aBTOTPOGHBINA U reTepoTpodHbIid. Poib
(depMEeHTOB B 0OMEHE BEIECTB U MIPEBPAIICHUH SHEPTUH B KIIETKE

4.2

®dotocunTe3. CBeroBasi U TeMHOBas (a3bl hoTocuHTe3a. Peakimuu GporocuHTe3a.
OddextuBHOCTh oTOCHHTE3a. 3HAUeHUE (HOTOCHMHTE3a ISl KU3HU Ha 3emiie.
Bnusiaue ycimoBwid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIMICHHS €ro
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XEMOCHUHTE3HPYIOIUe OakTepuu. 3HAYCHHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3emJie

4.3

DHepreTuyeckuii oOMEH B KJeTKe. PaciieruieHne BelecTB, BbIICICHUE U
AKKyMYyJIUPDOBaHHE »SHEPruu B KJIETKE. OTambl SHEPreTHYeckoro oOMeHa.
I'mukonus. bpoxenue u ero Buael. KuciopogHoe oxkucieHue, UM KIETOYHOE
npixanue. DPGPEKTUBHOCTh SHEPTeTUIECKOro 0OMeHa

4.4

Peakiun marpuyHoro cuntesa. I'enernueckas nndopmanus u JJTHK. Peanuzanus
TeHEeTHYECKON WHpopManuu B KieTKe. ['©HeTHUecKWil KO M €ro CBOWCTBA.
Tpanckpunuus - marpuddblii cuHte3 PHK. Tpancnsuus - OuocuHTes Oenka.
KonupoBanue amuHokucnoT. Poss pubocom B OGnocunTese Oemnka

4.5

Hexnerounsie ¢opmer xu3Hu - Bupycel. Mcropusi otkpeitusi Bupycos (J.U.
MBaHoBckuit). OcCOOEHHOCTHM CTPOEHUS U KU3HEICATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHMil, >KMBOTHBIX U YEJIOBEKAa, BHI3BIBAEMBIC
BUpycamu. Bupyc ummyHnoneduuuta yenoseka (BUY) - Bo3doyaurens CITN/a.
[IpodunakTrka pacrpocTpaHeHUsI BAPYCHBIX 3a00JI€BaHUM

PaszMHOXeHUE U HHAWBHUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KneTouHslii UK, WM )KU3HEHHBIHN UK Ki1eTku. MHTepdaza u mutos. [Ipoieccsi,
nporekarone B uutepdase. Permkanus - peakuus MatpuuHoro cuntesa JJHK.
Crtpoenue xpomocoM. XpOMOCOMHBIA HabOp - KapuoTum. JIUMIOWAHBIN u
TaruIOUIHBI  XpPOMOCOMHBIE HaOOphl. XpomaTuabl. L[{uTonormvyeckue OCHOBBI
Pa3MHOXEHHUSI U UHAUBUYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue xnerku - muto3. Ctaguu murtosa. [Iponecchl, Mporucxoasiye Ha pa3HbIX
CTaJMsIX MUTO3a. BHOJIOrMYECKUI CMBICT MUTO3a
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@opMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe M MosioBoe. Buasl Gecronoro
pPa3MHOXKEHHUA: JIeJIeHHEe HaJBOe, IOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. FICKycCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAUYEHUE Ul CEIEKLIUU
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[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Craguum wmeiio3a. Ilpoiecchl, Npoucxoisdiue Ha CTagusX Meno3a.
IToBenenue xpomocom B Menose. KpoccuHroBep. buonmorndeckuii cMbICH U
3HaYEHHUE MEN03a
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["amerorenes - mporecc 00pa3oBaHMs TOJOBBIX KIETOK Yy JKUBOTHBIX. [lomoBbie
JKeJe3bl: CEMCHHUKU W SUYHUKUA. OOpa3oBaHKWE M Pa3BUTHE TOJIOBBIX KIETOK -
ramer (crepmMaTo3ou, SHUIEKIETKa) - CrepMarorene3 u ooreHe3. OcoOeHHOCTH
CTPOCHUS SHIEKIIETOK U criepmaro3ouioB. Omnonorsopenue. [lapreHorenes

5.5

WuauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAJIbHOE  pa3BUTHE
(aMOpuorenes). DTambl SMOPUOHATLHOTO PA3BUTHS y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyssius, opranorenes. [locramOpuonanbHoe pasBuTHe. THIIbI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsSMOE, HEnpsiMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKJICHHBIC
YPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHH,
CTa/INH PA3BUTHS

HaCJIeIlCTBeHHOCTI) U UBMCHYMUBOCTH OPraHrM3MOB

6.1

IIpeamer u 3anaun reHeTUKH. VcTOpHs pa3BUTHSA T€HETUKU. BKI1al pOCCUNCKUX 1
3apyOeXHBIX  YYEHbIX B  pa3BUTHE TIEHETUKU. MeToabl  T'€HETHKH
(ruOpUAOTOTUUECKHA, HUTOT€HETHYECKH, MOJICKYJISIPHO-T€HETHUECKUH ).
OcHOBHBIE T€HETUYECKUE NMOHATHS. [ eHeThueckas CUMBOJIMKA, UCIOJIb3yeMas B
cXemax CKpelIMBaHUI

6.2

3aKOHOMEPHOCTH HACJEI0BaHUsl TPU3HAKOB, YCTaHOBJEHHble I'. Menaenem.
MonoruOpuiHoe ckpenBaHue. 3aKkoH eAuHooOpa3us THOPHAOB TEPBOTO
nokosieHus. [lpaBuio JnOMHHHMpOBaHMS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unoTe3a ynctoTsl ramerT. [loaHOE U HEMOIHOE JOMUHUPOBAHUE.

JurubpupHoe ckpemmBaHue. 3aKOH HE3aBUCHMOTO HACIEJIOBaHHS IPU3HAKOB.
[luToreHeTHUECKUEe OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUS. AHalIM3MpYyIollee
ckpemuBaHue.  lcnonp30BaHHWE — AQHAIM3HMPYIOMIETO  CKPEUIMBaHUSA s
OTIpeieNIeHUsl TEHOTUIIa 0COOU

6.3

CuenneHHoe HacieqoBaHue npusHakoB. Pabora T. MopraHa mo crerieHHOMY
HacjleJoBaHMIO TreHoB. Hapylienuwe cuemsieHus TE€HOB B pe3ysbTare
KpOCCUHIOBepa. XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. [ eHeTHUecKkne KapThl.
['eneruka mnona. XpoMOCOMHOE ONIpeNeNeHHE Moia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['oMorameTHsle M TreTeporameTHble opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C MOJIOM

6.4

N3meHunBOCTh. BUABI M3MEHUMBOCTH: HEHACJCACTBECHHAs M HACICACTBEHHAS.
Pone cpenpl B HEHAacHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAU(UKAIIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIM psj U BapualMOHHAs
kpuBas. HopMma peakuuu npusnaka. KonudecTBeHHbIE U KAU€CTBEHHBIE TPU3HAKU
U UX HopMa peakiuu. CoiicTBa MOIU(UKAIIMOHHONW H3MEHYHUBOCTU

6.5

HacnmencrBennast, WM T'E€HOTHUIHYECKAs, W3MEHYMBOCTL. KoMOMHATHBHAA
W3MEHUYUBOCTh. Meio3 ¥ TONOBOM TpoIecc - OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanoHHast "3MEHUYNBOCTh. Kimaccudukarus MyTanuii: TeHHbIS
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYNHBI MyTaruii. MyTareHHble (akTopEhI.
3aKOH rOMOJIOTUYECKHUX PSAOB B HaclencTBeHHOW n3MeHunBocty H.M. BaBuiiosa

6.6

I'enetnka d4enoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIC METOJABI TCHCTUKH




YEeJI0BEKA: reHeaIOTHYeCKU, OJIM3HEIOBBIH, LIIUTOT€HETUUECKU,
OMOXMMHYCCKHH, MOJIeKysIpHO-TeHeTHYecKkuii. COBpEMEHHOE OmpeeIeHre
FEHOTHIA: MOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTHUIIMPOBAHKUE, B TOM YHCIIE C
noMomnpto III[P-ananu3a. HaciencrBeHHble 3a0oJieBaHHS YEIOBEKAa: I'€HHBIC
0one3nu, OOJIE3HH C HACJIEICTBEHHOW IMPEAPaCIOIOKEHHOCTHI0, XPOMOCOMHBIS
6ose3an. CoMaThyeckre W TeHepaTHUBHbIE MyTalud. [IpHHIMIBI 370pOBOTO
o0pa3a KU3HH, TUarHOCTUKHU, MPOPHUIAKTUKH U JICUCHUS TEHETUICCKIX OOJIC3HEH.
Menuko-reHeTHYECKOe KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKON T€HETUKHU B
MPEIOTBPAIICHUH U JICUCHUU TEHETUIECKIX 3a00JICBAaHUI YeTIOBEKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenek1us Kak HayKa U IMpoIiecc. 3ap0KICHHUE CEJICKIIMU U IOMECTUKAIUA. Y YeHue
H.M. BaBwioBa O IEHTpax MPOHMCXOXICHUS W MHOT000pasusi KyJIbTYpPHBIX
pactenuil. LleHTpbl NpOMCXOXAEHUS AOMAIIHMX >KUBOTHBIX. CopT, mopoja,
ITaMM

7.2

CoBpeMeHHbIE METOJbl CeJIeKIMU. MacCoBbIii U MHIUBUIYaIbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHUH M XKUBOTHbIX. OIleHKa 3KcTephepa. biau3kopoacTBeHHOE
cKpenuBanue - WHOpuAWHT. Yucrtas nauHusA. CKpEeIIMBaHWE YHUCTHIX JIUHUH.
['ereposuc, unu rubpuanas cuina. HepocTBeHHOE CKpelUBaHUE - ayTOPUIUHT.
Otpanennas rulOpuauzanuss M ee ycnexu. VCKycCTBeHHBII MyTareHe3 u
MOJIYYECHUE TMOJUIIIONAOB. JlOCTHIKEHUS CENEKIMU PACTECHHM, >XKUBOTHBIX U
MUKPOOPTraHU3MOB

7.3

bruorexHosnoruss Kak oOTpaciab IPOU3BOACTBA. ['€HHas WHKeHepus. OTalbl
co3nanus pexomOunHantHoW JIHK wu Tpancrenusix opranuzMoB. Kiierounas
nHxeHepus. Knerounsle KyJIbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUIA.
KitoHnpoBaHue BBICOKOIIPOIYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OPraHU3MOB.
Okonoruyeckue W aThdeckue  mpodmembl. MO - reHeTHYecKH
MOIM(PUIIPOBAHHBIE OPTaHU3MBbI

Tabnuua 16.2

[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
oOpasoBarenbHOU TTporpammel 11 kimacca

Kon

[IpoBepsiemble MpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM

IIpOBEPACMOTO O6pa30BaTeHLHOﬁ IMporpaMmbl CPpEAHETO 06mero O6pa30BaHI/I$I

pe3ynbTara

1

CdopMupoBaHHOCTh 3HAHUW O MeCT€ U pPOJM OHOJOTUHM B CHCTEME
HAYYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOMN
€CTECTBEHHO-HAYyYHOW KapTUHBI MHUpa M HAyYHOIO MHPOBO33PEHHS; O
BKJIJIE POCCHUMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOIOB B pa3BUTHE
Ouonoru; (QyHKIMOHAIBHOM TpaMOTHOCTH YeJOBEeKa [UIsl pelleHus
YKU3HEHHBIX 33]a4

YMeHue packpbIBaTh COJIEpKaHUEe OMOJIOTHYSCKHX TEPMHHOB W TTOHSITHIA:
BUJ, TOMYJSIIUSI, T€HO(OHJ, ABOIIOLKS, IBUXKYIIUE CHIBI ((aKTOpHI)




HBOJIOIMM,  HPUCHOCOONIEHHOCTh  OPraHU3MOB,  BUA000pa30OBaHHE,
9KOJIOTHYECKHE (aKTOPhL, HKOCHUCTEMA, MPOIYLEHTHI, KOHCYMEHTHI,
pPeIyLeHThl, LEMU TUTaHHUs, AKOJOTMYEecKas MUpaMuia, OWOTeoLeHO3,
ouocdepa

YMmenue wuznaraTb OWOJIOTHYECKHE TeopuH (dBOJOLMOHHAs Teopus Y.
JapBuHa, CHHTETHYECKAss TEOPHs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogpreBoro cxoactsa K.M. bapa, uepenoBanus riiaBHbIX HapaBIICHUN
u myreit sBomonmu  A.H. CeeprioBa, ydenus o Ouochepe B.U.
BepHnazackoro), ompenensts TpaHULBl UX MPUMEHUMOCTH K KHBBIM
cucTeMam

YMeHue BiazieTb METOIaMi HayqyHOTO TIO3HAHUs B Onosioruu (HalroieHue
U ONHMCAaHHE J>KMBBIX CHCTEM, IPOIECCOB W SBICHHWW; OpPTraHU3aLus U
poBe/ieHUEe OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIABIKEHUE THIIOTE3BL;
BBISIBJICHHE  3aBUCHMOCTH  MEXIY  HCCICAYeMbIMH  BEJIHYMHAMM,
OOBSICHEHHE TIONYYECHHBIX pE3yJbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX
NOHSTHH, TEOPUH M 3aKOHOB; YMEHHE JeNaTh BBIBOJBl Ha OCHOBAaHHHU
MIOJTYYCHHBIX PE3yJIbTaTOB)

YMeHHe BBIJICIATh CYIIECTBEHHBIE MPU3HAKUA CTPOCHHSI OMOJIOTHYECKUX
00BEKTOB: BHUJIOB, MOIMYJIALUNA, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOTeOIIEeHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIEIACTBCHHOMN
M3MEHUYHUBOCTH, €CTEeCTBCHHOIO otbopa, BHJ1000pa30BaHMsI,
NpUCIOCOOJICHHOCTH OPTaHU3MOB, ACUCTBUS HKOJIOTHIECKUX (PaKTOPOB HA
OpraHu3MbI, IEPEHOCAa BEIIECTB W IOTOKA JHEPTrHU B OKOCHUCTEMAX,
AHTPOINIOTEHHBIX M3MEHEHMH B  JKOCHCTEMAx CBOEM  MECTHOCTH,
KPyroBOpPOTAa BEUIECTB U OMOT€OXUMUYECKUX [IUKIIOB B Onocdepe

YMeHue npuMeHsTh MOTy4YeHHbIC 3HAHUS A1 O0BSICHEHHS] OMOIOTUYECKUX
MPOUECCOB M SIBICHUM, I TPUHATUSA TMPAKTUYECKUX PEIICHUN B
MOBCEIHEBHON JKM3HM B IeNsAX oOecrneueHuss Oe30MacHOCTH CBOETro
3l10pOBbSl UM 37I0POBbSl  OKPYXAlOIIMX JIIOJEH, COONIOeHNUs HOPM
rPaMOTHOI'O TOBEJICHUS B OKPY’KAIOLIEH NPUPOJHOU Cpeie; MOHUMaHUE
HEO0OXOAMMOCTH UCIIOIH30BAHUS JOCTHKEHUI COBPEMEHHOM OMOJIOTHH TSt
PalMOHAIBHOTO ITPUPOJOIIOIB30BAHUS

YMeHue pemaTh 3JIEMEHTapHbIE OMOJIOTMYECKHE 3a/aud, COCTaBIAThH
CXEMBbI IepeHOoCca BEUIECTB U SHEPTUHU B IKOocUcTeMax (e MUTaHUs)

YMeHue BBINOIHATH JJAOOpaTOpHbIE U MPAKTHYECKHE paboThl, cOOIIOaTh
npaBuia Ipu padoTe ¢ yueOHBIM U 1a0OpPaTOPHBIM 000PYIOBAHUEM

YMeHHe KpUTHYECKH OLIEHWBAaTh W HUHTEPIPETHPOBATH HH(POPMAIIHIO
OHMOJOTHYECKOTr0 CO/IEP KaHUSI, BKIIIOUAIOILYIO NICEBIOHAYYHbIE 3HAHUS U3
pa3nuyHbIX UcTOYHMKOB (CMU, HayyHO-NOMyJISpHBIE MaTepuabl);
paccMaTpuBaTh II00albHBIE HKOJOTHMYECKHE MPOOIEMbl COBPEMEHHOCTH,
(dopMHpOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO
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YMeHne co3naBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIICHWS,
00001m1ass GMOJOrMYECKYl0 HMH(OPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB,




IPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapar OHoI0Tun

Tabmuna 16.3

[IpoBepsiembie aneMenThI coaepxkanus (11 kiacc)

Kon

[IpoBepsiemMblil 3J1eMEHT coaep KaHus

DBOIIOIMOHHAS ONOIOT U

1.1

DBOIIIONIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa  3BOMIONMU.  [laJIcOHTONIOTHYECKHE:  MOCIEIOBATEILHOCTD
NOSIBJICHHSI BUJOB B IaJCOHTOJIOTMYECKON JICTONUCH, TEPEXOIHBIC (OPMBI.
buoreorpaduyeckue: cxoacTBo U pazinune GayH u GpJIop MAaTEPUKOB U OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOJCTBA M  pa3iuyusi AMOPHOHOB pa3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITeJH)HO-aHaTOMI/I‘-ICCKI/IeZ T'OMOJIOTHYHBIC, aHaJIOTIM4YHBbIC,
PYJMMEHTapHBIC OpPraHbl, aTaBU3MbL. MOJICKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICACTBCHHOCTHU N OCHOBHBIX METa00JIMUECKIX HYTefI Y BCEX
OpPraHu3MOB

1.2

OpomonuonHas reopust Y. lapsuHa. [Ipeanocsliku BOSHUKHOBEHHS JapBUHUA3MA.
JIBIOKyIIIME CHITBI 3BOJIIOLMHY BUIOB 110 J{apBuHY (M30BITOYHOE pa3MHOXKEHUE TIPU
OTPaHUYEHHOCTH PECYpCOB, HEOINpeNeNeHHas HW3MEHYMBOCTh, Oopnba 3a
CyLIECTBOBaHHE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Teopust 3Boionuu  (CTD) W OCHOBHBIE €€ TOJIOKEHUS.
MukposBontonus. [lonynanus Kak eIMHULIA BUIA U SBOJTIOLUN

1.4

JBuxyume cuibl ((pakTopbl) 3BOJIOLNUU BUJIOB B MpHUpoAe. MyTallMOHHBIH
nporecc U KOMOMHAaTHUBHasE M3MEHUUBOCTh. [lomynsiuoHHbIE BOJIHBI M Jpeid
reHoB. M3omsius u murpanus. EctecTBeHHBIN 0TOOp - Hampasistomui GaxTop
3BOJIOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcniocoONeHHOCT, OPraHMW3MOB Kak pe3yibTar sBosouuu. [Ipumepsr
npucnoco0IeHni y opranu3MoB. ApoMop(O3bl U UAHOAIANTALINH.

Bun n Bunoob6pazoBanue. Kpurepuu Buna. OcHOBHbIE pOPMBI BU00Opa30BaHNUSA:
reorpapuueckoe, 3K0JI0rH4ecKoe

1.5

MakposBomoruss.  Dopmbl  dBomonMH:  QUIIETHYECKas,  JIUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLIUN

BO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMiIe

2.1

JloHayuHble TIpeACTABIECHUS O 3apOXKACHMM KU3HH. HayuHble runoressl
BO3HUKHOBEHUS XHM3HM Ha 3emie: abuoreHe3 M MaHcHepMus. XHUMHUYecKas
SBOJIOLHS. ODKCHEPUMEHTAIBHOE TOJATBEPKACHUE XUMHUYECKOH OSBOJIOLHH.
Hauanbuble stansl Omonoruueckoi ssomonuu. I'mnoreza PHK-mupa. Ilepsoie
KJIETKU 1 UX 3BOOLMsA. POPMHUPOBAHNE OCHOBHBIX I'PYIIII KUBBIX OPraHU3MOB

2.2

PasButne xu3Hm Ha 3emuie mo spaM u nepuojaMm. Karapxeil. Apxeiuckas u
npoTepo3oiickasi dpel. llanmeo3oiickas spa M ee NepuoOIbl: KeMOpUHCKUM,




OPIOBUKCKHW, CUIYPUWCKHM, JEBOHCKUH, KaMEHHOYIOJIbHBIM, IEPMCKHUU.
Me3so30lickas 3pa U €€ Mepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickass »pa © €€  [EepHOJbl:  MaJCOrCHOBBIM, HEOr€HOBBIN,
AQHTPOIIOIE€HOBBIM. XapaKTepUCTUKA KIMMAaTa W TEO0JOTMYECKHX IIPOLECCOB.
OCHOBHBIE 3TaITbI BOIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpPA. ApoMop(}o3bl y
pacTeHud U KUBOTHBbIX. [losiBIeHMe, pacuBeT W BBIMMPAHHUE TPYII KUBBIX
OpraHU3MOB
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Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue »HBojouuud. OCHOBHbBIE
CUCTEeMaTUYECKHUE TPYIIbI OPraHu3MOB

24

DOBOJIIOLMS YEJIOBEKAa. AHTPOIOJIOTHUS Kak Hayka. Pa3BuTue mpeacTaBlieHUN O
MIPOUCXOXKICHUHM YelloBeKa. MeToapl Hu3ydeHus: aHTporiorere3a. CxoicTBa u
pasnuyus 4esIoBeKa M )KUBOTHBIX. CHCTEMATHYECKOE TOJI0KEHHE YETIOBEKA.
JBrxkymme cuibl (hakTophl) aHTponoreHe3a. HacneacTBeHHAss U3MEHUNBOCTD H
ecTecTBeHHbIH 0TOOp. OOIIECTBEHHBI 00pa3 >KW3HMU, U3TOTOBJICHUE OpYyAUN
Tpy/Zia, MBIIIICHUE, PEUb

2.5

OCHOBHBIE CTaaUU W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpaJONMUTEKH, YenmoBek
yMmenslid, YenoBek mnpsaMmoxonasimuid, YenoBek HeaHAepTadbCKuil, YenoBek
pasymHbIA. HaxoIku MCKOIMaeMBIX OCTAaHKOB, BPEMs CYyIIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00beM rOJIOBHOI'O MO3Tra, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BPONEOUAHAs (€Bpa3uiickas),
HErpo-aBCTPAIIONIHAS (3xBaTOpHANIbHAA), MOHTI'OJIOMTHAS (a3marcko-
amMepuKaHcKasi). YepTbl NPUCIIOCOOJIEHHOCTH MPEACTaBUTENCH YeIOBEUECKUX pac
K yCJIOBUSIM cylecTBoBaHus. EquHCTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Mbl U OKpYy>Karoias cpeaa

3.1

DKOJIOTHSl KaK HayKa. 3ajJayd W pasjelibl dKOJOTUHU. METONbl IKOJOTUYECKHUX
UCCIIEIOBaHMM. DKOoJoru4eckoe MUpoBo33peHue. Cpeapl 0OMTaHUS OPraHU3MOB:
BOJIHASI, HA3EMHO-BO3/IyIIIHAS, TOYBCHHAS, BHYTPUOPTaHH3MEHHAS

3.2

Okonoruyeckne  Qakropel. Kiaccuduxanus  dKoIOrHyeckux  (hakTOpOB:
abuoTuyeckrue, OMOTMYECKHE U aHTPOIIOTeHHbIE. JleHCTBHE HSKOJOTMYECKUX
(bakTOpPOB Ha OpPraHU3MBbI
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AbGuoTtnueckue (akTopbl: CBET, TeMIlepaTypa, BIaKHOCTb. DOTONEPUOIU3M.
[IpucniocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PAKTOPOB.
bronorunueckne puTMbl

34

buotnueckue ¢akropel. Buasl 6HoTHUECKMX B3aUMOJCHCTBHUN: KOHKYpEHLHS,
XUIIHUYECTBO, TMapa3uTU3M, MYyTyajJu3M, KOMMEHCalIU3M (HaxXJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAlU3M, HeHTpanu3M. 3HaueHue  OHMOTHYECKUX
B3aMMOJIEHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX

3.5

KOJIOTHUECKHUE XapaKTEPHUCTHUKU MOMmyJIAnH. OcHOBHEBIE IIOKa3aTecin
MomyJiaquu: 4YuCJICHHOCTL, INIOTHOCTB, POXKIAAEMOCTb, CMCPTHOCTb, INPHPOCT,
MUTIpanus. ,Z[I/IHaMI/IKa YHCJICHHOCTHU MOMMYJIAINU U €€ PETYJIAIUA

Coo00111eCTBa M DKOJIOTHYECKUE CUCTEMBI




4.1 CooOmiectBo opranu3moB - OworeHo3. CTpyKTypsl OHOIIEHO3a: BHUAOBAs,
NpoCTpaHCTBEHHAas, Tpoduueckas (nuimeBas). Bumbsl-nomuHantel. CBsi3M B
OuoieHo3e

4.2 Dxosiorudyeckue cucteMbl (9kocuctemsl). llonsitue 00 skocucremMe U
ouoreoreHo3e. DYHKIHMOHAIbHBIE KOMIOHEHTbI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B IKOCHUCTEME.
Tpoduyeckue (mumieBbie) YPOBHM SKOCUCTeMbl. [IWIleBble LEMU U CETH.
OCHOBHBIE TOKa3aTeNM 3KOCHUCTEMBI: OMOMacca, MPOAYKLHUSA. DKOJOTHYECKHUE
NUPaMUJIBL: TPOAYKLMH, YHCIEHHOCTH, Ouomaccel. CBOICTBa 3KOCHCTEM:
YCTOMYHUBOCTb, CaMOpErysius, pazsurue. CyKieccus

4.3 [TpuponHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIECa.
AHTpPOTIOTE€HHBIE 3KOCUCTEMBI. ATrpO3KOCHCTEMBI. YpbosKocHUCTEMBL.

buonorndeckoe u X03HCTBEHHOE 3HAYCHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akTop ycrodumBocTH dKocucteMm. CoxpaHEeHHE
OHOJIOrHYeCKOro pa3HooOpasus Ha 3emiie

4.4 VYuenne B.W. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero (pynkmmn. OcobeHHOoCcTH OMOchepsl Kak
100anpHOM 3KOcHCTeMbl. J[MHaMHUYeckoe paBHOBecME U OOpaTHas CBSI3b B
ounocepe. KpyroBopoTsl BemeCTB M OHOTCOXMMHYECKHE IHKIBI 3JIEMCHTOB
(yrmepona, azota). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5 YenoBeuecTBO B Ouochepe 3emiu. AHTPONOIreHHbIE M3MEHEHUs B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TPOOIEMBI.

OcHOBa palMOHAJIBHOTO  YIpPAaBIEHHUS MNPUPOAHBIMM pecypcaMH M HUX
UCHoJib30BaHue. JlocTrkeHnst OMONIOruy U OXpaHa MPUPOIbI

112) nmynxt 120 gononuuTs noanyHkToM 120.9 crienyromiero coiep:kanus:

"120.9. Jlns mpoBefieHUsl €IMHOTO TOCYAapCTBEHHOTO K3aMeHa 1o OMOJIoruu (Jauee -
EI'D mo Ouosnorum) ucrnonb3yercs nepedeHb (KoaudukaTtop) MpoBepseMbIX TpeOOBaHUM K
pe3yiabTaTaM OCBOCHMsS OCHOBHOM 00pa3oBaTelbHOH MpOrpaMMbl CpEeIHEro oOIIero
00pa30BaHMs U IIEMEHTOB CO/IEPIKAHUSL.

Tabmurma 16.4

[Tposepsiembie Ha EI'D o 6uonoruu TpedboBanms
K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMbl
cpemHero o0Iero oopa3oBaHms

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO 00IIET0 00pa30oBaHUS
TpeboBaHUs

1 CdopMupoBaHHOCTh 3HAHUNW O MECT€ U POJM OHOJOTUM B CHCTEME
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€CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MUpa, B TO3HAHUW 3aKOHOB MPUPOJBl M PEIICHUH >XKU3HECHHO
BaXHBIX COIMAIbHO-ITUYECKUX, IKOHOMHUYECKHX, SKOJIOTHYECKUX MTPOOIeM
YeIoBeYeCTBa, a TakKe B PEIICHHH BOIPOCOB  PallMOHAIBLHOTO
MPUPOJIONIONL30BaHUs, B (HOPMHPOBAHUHM IICHHOCTHOTO OTHOIIEHUS K
pUpoJie, OOIIECTBY, YEJIOBEKY; O BKJIAJE POCCHHCKHX M 3apyOEKHBIX
YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnanenue cuctemoil 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO IMO3HAHMS,
UCMOJIb3YEeMbIX B OMOJIOTMYECKHUX HCCIIEAOBAHUSAX J>KUBBIX OOBEKTOB MU
3KOCHCTeM (OIHCaHKEe, U3MEPEHHE, IPOBEIeHIE Ha0III0IeHNIT); criocobamu
BBISIBJICHHSI ¥ OLIEHKU aHTPOIIOTCHHBIX U3MEHEHUH B IPUPOJIE.

YMeHue BbLABUIaTh TUIOTE3Bl, IPOBEPATH MX SKCIEPUMEHTAIBHBIMU
cpeactBaMu,  (GOpMyJHMpys — Ledb  HCCIEAOBaHMs,  aHaJIU3UPOBATh
[IOJTy4YEHHBIE PE3YJIbTAThI U €JaTh BHIBOBI.

BbisiBieHHMEe  3aBUCUMOCTM ~ MEXIY  MCCIENYyEMBbIMH  BEJIMYMHAMH,
OOBSICHEHUE TIOJIyYEHHBIX DPE3YJIbTaTOB M (OPMYIHPOBAHUE BHIBOJOB C
UCIIOJIb30BAaHUEM HayUYHbBIX TOHATUH, TEOPHI U 3aKOHOB

YMeHue BIIaieTh CUCTEMON OMOJIOrMYeCKHX 3HAHUHM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraolye OM0JI0rH4eCKre TEPMUHBI U IOHATUSA (’KU3HB, KJIETKa,
TKaHb, OpraH, OpraHW3M, BHUJ, MOMYJALUSA, 3KOCUCTEMA, OHOLIEHO3,
ounoctepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBIA WMMYHHUTET, OMOCHHTE3
Oenka, O1onoIMMEpBI, JUCKPETHOCTD, caMOperyJIsALys,
CaMOBOCIIPOU3BEICHNUE, HAaCJIEACTBEHHOCTD, U3MEHYHUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosiornueckue Teopun: kiaetounas teopust 1. [lIBanna, M. lllneiinena, P.
BupxoBa; kioHanpHO-cenekTUBHOro wuMMmyHurera II. Opmux, W.H.
MeuHuKoBa, XpOMOCOMHAsI TEOpHUsl HacnencTBeHHocTH T. Moprana, 3aKkoH
3apoapieBoro cxonacrsa K. bapa, sBomonnonnas teopus Y. [lapsuna,
CHHTETUYECKasi TEOpHUsl SBOJIOIMHU, Teopus aHTporioreHe3a Y. JlapBuHa;
Teopust 6uoreorieno3a B.H. CykaueBa; yuenne H.J. BaBunoBa o neHTpax
MHOT000pa3usi U MPOMCXOXKIEHUS KYJIbTYPHBIX pacTeHui, ydenue A.H.
Cesep1oBa 0 My TAX U HaNpaBIEHUAX 3BoonuH, yueHnue B.1. Bepnanckoro
- 0 Omocdepe); 3akoHBI (€IUHOOOPA3UsT MTOTOMKOB TEPBOTO TOKOJICHUS,
pacIICIUIEHUs] TPU3HAKOB, HE3aBUCHMOIO HACIENOBaHUSA IPU3HAKOB [
MeHnens; CUEIUIEHHOTO HAcleIOBAaHMS TNPHU3HAKOB W HAPYIICHUS
cuerieHus reHoB T. MopraHa; roMOJIOTUYECKUX PAIOB B HACIIEICTBEHHOU
n3meHunBocty H.M. BaBuiioBa; renetndeckoro pasHosecus [x. Xapau u
B. BaiinGepra; 3apoasieBoro cxoactsa K. bapa; 6norenernueckuii 3akox
3. I'exkenst, @. Mrosepa);

HOPUHIUIBI (YUCTOTHI FaMeT, KOMIUIEMEHTApHOCTH);

npaswia (MuHumyma FO. Jlubuxa, sKosoruyeckoil mupamuibl 4HCen,
O6romacchl U YHEPTUn);

runoTe3bl (koarepatHo A.M. Omapuna, mepBuyHOro OynpoHa JIXK.
Xonaeiina, mukpocgep C. @okca, pudboszuma T. Uek)

YMenue peuaTh NONCKOBBIC OHOJIOTUYECKHUE 3alavy; BbIABJIATH IPUYUHHO-
CJIICACTBCHHBIC CBA3U MCKIY HUCCICIYCMbIMHA OHOJIOrHYECKUMU O6’beKTaMI/I,
nponeccamMu M SBJIICHUAMMU; ACJIATh BBIBOJAbI M IMPOTHO3bBI HA OCHOBAHUU




MOJIYYCHHBIX PC3YJIbTATOB,

COCTABJIATh I'CHOTHIIMYCCKHUE CXEMBI CKPCHIMBAHHA JIs1 Pa3HbIX THIIOB
HACJICOOBaHUA IMPU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMbI IEPCHOCA
BCIIECTB U DHEPI'UH B OKOCUCTEMAX (uenn IIUTaHus, ITUIICBbLIC CeTI/I)

YMeHHne yCTaHaBJIMBATh B3aMMOCBS3U MEXIY CTPOSCHUEM M (DyHKUHAMU:
OpraHOMJOB, KJIETOK pa3HbIX TKAHEH, OpraHaMu U CUCTEMaMHU OPIraHOB Y
pacTeHUi, >KMBOTHBIX W YEJIOBEKa,; MEXAy OSTalaMud OOMEHa BEIIECTB;
JTanaMu KJIETOYHOI'O LIUKJIA U KU3HEHHBIX I[UKJIOB OPraHU3MOB; 3TallaMH
SMOpPUOHAILHOTO PAa3BUTHS; TEHOTHUIOM U (EeHOTUIIOM, (EHOTUIIOM H
dakTopamMu cpeipl OOMTaHUS; NPOLECCAMH HBOJIONUH; JBUKYIIUMHU
CHUJIaMM  aHTPOIIOr€HEe3a; KOMIIOHEHTAMU Pa3jM4YHBIX OJKOCUCTEM U
NpUCIOCOOICHUSAMHU K HUIM OPTaHU3MOB

YMeHue BbIICNATh CyIIeCTBEHHbIE IPU3HAKHU:

CTPOEHHUSI BUPYCOB, KIETOK IPOKAapUOT U 3YKApUOT; OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB, OHOTEOIEHO30B, JIKOCHUCTEM U
O6uocdepsl; CTPOEHUSI OPraHOB U CHCTEM OpPraHOB pacTEeHUil, )KUBOTHBIX,
YeJI0BEKa; MPOLECCOB JKU3HEAEATEIbHOCTH, IPOTEKAIOIIUX B OpraHU3Max
pacTeHMi, )KUBOTHBIX M YEJIOBEKa; OMOJOIMYECKUX IPOLIECCOB: OOMEHa
BEIIECTB (MeTabor3M), THPOPMALIMH U TIPEBPALLCHUS SHEPTHU, OPOKEHHS,
aBTOTPOGHOIO0 U TeTepoTpOo(PHOro THUIIOB NHTAaHUS, (POTOCHUHTE3a U
XEMOCHHTE3a,  MHTO3a,  Meio3a, Trameroresesa, 3MOpHOreHesa,
HOCTAMOPUOHANIBHOTO ~ Pa3BUTHS, Pa3sMHOXKEHUS, HHIUBUAYaIbHOTO
pa3BUTUs OpraHu3Ma (OHTOreHe3a), B3aMMOJEUCTBUS I'€HOB, I'€TEPO3UCa;
NeMCTBUI HMCKYCCTBEHHOro 0TOOpa, CTaOMIM3HPYIOLIETo, JBMXKYILEro U
pa3phIBAIOIIErO  €CTECTBEHHOTO  OTOOpa;  ajuIONaTpUYECKOro |
CHUMITaTPUYECKOTO BUJI000pA30BaHMUS; BIUSHUS JBIDKYILUX CHIT SBOJIOLUH
Ha TreHO(OHJ MOMYJSALMH; MPUCIOCOOIEHHOCTH OpPraHU3MOB K Cpelne
oOuTaHus, Yepe0BaHMs HAPABJICHUI SBOJIIOLIMHI; KPYTOBOPOTA BEIIECTB U
MOTOKA SHEPTUH B 3KOCHCTEMAX

CdopMupoBaHHOCTb YMEHUS BBIJCNATH CYLIECTBEHHbIE TPU3HAKN BUPYCOB,
KJIETOK MPOKAPUOT M DYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB, BHUJIOB, OHOTEOIIEHO30B M HKOCHUCTEM; OCOOCHHOCTHU
MPOIECCOB OOMEHa BEIIECTB M MPEBPAIllEHUS JHEPIHH B KIETKE,
¢doTocHHTE3a, TUTACTHYECKOTO M DYHEPTETHYECKOr0 OOMEHa, XeMOCHHTE3a,
MHUTO3a, Mei03a, OIUIOAOTBOPEHUS, PA3BUTUA U  PaA3MHOKCHHS,
WMHAMBUAYAIbHOTO pa3BUTUSl opraHu3Ma (OHTOreHesa), OOpbOBI 3a
CYLIECTBOBaHMUE, €CTECTBEHHOT'O otOopa, BUI000pa30BaHuUA,
MPHUCIIOCOOJICHHOCTH  OPTaHW3MOB K  cpefie  OOWTaHWS, BIIHSHHS
KOMIIOHEHTOB JKOCHCTEM, AHTPONOTCHHBIX HM3MEHEHHH B JKOCHCTEMax
CBOCH MECTHOCTH, KpPyrOBOPOTa BEIISCTB W TPEBpAIICHHS SHEPTUU B
ounochepe

YMeHue UCHoib30BaTh COOTBETCTBYIOIIHME apPTYMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY JJISI JIOKA3aTelIbCTBA POJCTBA OPTaHW3MOB
pPa3HBIX CHUCTEMAaTUYECKUX TPYI;, B3aHMMOCBSI3M OPraHU3MOB M CpPEJIbI
oOWTaHMS; EIMHCTBA YEJOBEYECKHUX pac; HEOOXOJAMMOCTH 3JI0POBOTO
o0pa3a KU3HU, COXpaHEHHS Pa3HOOOpa3usi BUIOB M YKOCHCTEM KaK YCIOBHS




COCYHICCTBOBAHUA MPHUPOABI 1 YCJIOBCUCCTBA

YMeHue KpUTHYECKH  OIeHUBaTh HMH(OpPMANHUIO  OMOJIOTUYECKOTO
COJICpKAaHUs; HMHTEPIPETUPOBATh JTUYECKHE AaCHEKThl COBPEMEHHBIX
UCCJICIOBAaHU B OWOJIOTMH, MEAWIIMHE, OMOTEXHOJIOTHH; paccCMaTpUBATh
rJ100abHBIC SKOJIOTUYECKHE MTPOOJIEMBI COBPEMEHHOCTH, ()OPMUPOBATH I10
OTHONICHHIO K HUM COOCTBEHHYIO TIO3UIIHIO

Tabmuna 16.5

[TepeueHp 351€eMEHTOB coaep KaHUsl, TpoBepsieMblx Ha EI'D
1o 6uonoruu

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

buonorns xak HayKa. JKuBnIie cucTeMBI U X HU3YUYCHUC

1.1

CoBpemeHHast OMOJOrMsl - KOMIUIEKCHas Hayka. buonormueckue Hayku u
u3ydaeMmble UMHU MpoOsieMbl. DyHIaMEHTaJIbHbIC, MPHUKIAIHBIE W TOUCKOBBIC
HaYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3naueHue Ouonorud B (GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbel Mupa. [Ipodeccuu, cBs3anHbie ¢ Ouosorueil. 3HaueHUE OWOJIOTHH B
NPaKTUYECKON JIEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,
IPOMBIIIICHHOCTH, OXPaHEe MPHPOIBI

1.2

JKuBbie cUCTEMBI Kak MpeaMeT u3ydeHusi Ononoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOI'O COCTaBa, IUCKPETHOCTh U LIEJIOCTHOCTH, CIOKHOCTH U
YIOPSATOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIPOU3BEACHUE, Pa3IPaXKUMOCTh, U3BMEHUMBOCTD, POCT U Pa3BUTHE.
YPpOBHM OpraHu3alyy *KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUIOBO, 3KOCHUCTEMHBIN
(buoreonieHoTnueckuii), Oomocdepusiit. Ilporeccel, MPOUCXOASAIINE B >KUBBIX
cuctemax. OCHOBHBIE MpPHU3HAKU *KUBOro. JKu3Hb Kak Qopma CyliecTBOBaHUS
MaTepuu

1.3

Metonpsl Ouonoruueckoil Hayku. HaOmioneHuwe, u3MepeHue, HKCIEPUMEHT,
cucTeMarms3amnmsa, MeraaHanu3. lloHATHEe 0 3aBUCHMOM M HE3aBHCHUMOH
nepemeHHo. [TnanupoBanue sxcniepuMenta. [loctaHoBKa U MpoBepKa TUMOTES.
HyneBass rumnote3a. [loHsitue BBHIOOPKM M €€ JOCTOBEpHOCTh. Pa3bpoc B
Ounonorndecknx AaHHbIX. OIEHKa JOCTOBEPHOCTH TIOITYYCHHBIX PE3yJIbTaTOB.
[IpuunHBl MCKaKE€HUS PE3YJIbTATOB JKCIepuMeHTa. [IoHATHE CTAaTUCTUYECKOTO
TecTa

Knerka kak Onosioruyeckasi CicreMa

2.1

Knerka - CTpyKTypHO-(pyHKIIMOHAJIbHAS €IMHHIA KUBOT0. MICTOPUS OTKPBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounass teopus (T. LlIBann, M.
HInetinen, P. BupxoB). OCHOBHBIE TOJ0KEHUSI COBPEMEHHON KIJIETOUHOM TEOPHH.
MeTo1p1 MOJIEKYJISIPHOM U KJIIETOUYHOM OMOJIOTUN: MUKPOCKOMHS, XpomMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHnmanbHoe




HEHTPUPYTHPOBAHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUI COCTAB KIETKA. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI. Boa u
€e poJib KaKk pAacTBOPUTENS, peareHTa, y4acTHe€ B CTPYKTYPUPOBAHUU KIETKH,
TEIUIOperyJiiiui. MUHepallbHbIe BEIIECTBA KIIETKH, MX OWOJIOTHYECKas pOb.
Pob KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue mnoaumepbl. benku. AMUHOKHCIOTHBIH — COCTaB  OEJKOB.
CtpykTypsl OenkoBoi Monekynbl. IlepBuyHas cTpykTypa Oenka, HenTHAHAs
CBs3b. BTopuuHas, TpeTHYHasi, 4YETBEPTUUHAs CTPYKTYyphl. JleHaryparusi.
CgoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorudeckue GyHKIMH OSITKOB.
VYrneBoabl. MoHOcaxapuabl, JUcaxapHjibl, OJUTrOCaxapuabl U IOJIMCAXAPUJIBL.
OO0muii mnnaH cTpoeHuss ¢ (PU3UKO-XMMHYECKHME CBOICTBA  YIJIEBOJOB.
Buonornveckue GyHKINU YTIIEBOJIOB.

Jlumuaer. [mapodunsHO-ruapOodOOHBIE cBoMcTBa. Kiaccudukanus aumumos.
Tpurmunepunasl, Goconumnuasl, BOCKH, cTepouabl. buomorndyeckue (QyHKIUH
aunuaoB. O6mue cBolcTBa OMOIOTUYECKUX MEMOpAH - TeKy4ecTbh, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, ITOIYIIPOHULAEMOCTb.

Hyxneunoseie kucnorsl. JIHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIOT.
Hyxneorunsr. [Ipuanun komruiementapaoctu. [Ipasmio Yapradda. Ctpykrypa
JHK - nBoiinas cnupanb. MecroHaxoxaeHue u ouonornyeckue pynkuuu JHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBs3u B Moiekyie ATO.
buonornueckue Gpynkuun AT®. BoccTaHOBICHHBIE IEPEHOCUYHUKH, MX (PYHKIIUH B
kietke. Cexkenuposanue JJHK.

CtpykTypHas OwoNOrHs: OMOXHMMHYECKHE W OMO(H3UYECKHE WCCIeIOBaAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYPbl OMOMOJIEKYI
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Tunel  KIETOK: dJyKapuoTHYeCKass M Npokapuorudeckas. CTpyKTypHO-
(byHKIIMOHAIbHbIE 00pa30BaHMSI KJIETKH.

CrpoeHne npokapuoTHuecKoi kieTku. Kierounas cTeHka OakTepuil W apxei.
OcoOeHHOCTH CTpOEHHUSI TeTepOTpPOPHON M aBTOTPO(PHON MNPOKAPHOTHUECKHUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenve u (yHKIUMOHHPOBAHME SyKapHUOTHUECKOM KieTku. [lna3zmarnueckas
meMmOpaHa (mnazmanemma). CTpyKTypa Iu1a3MaTudyeckoil MemOpansl. TpaHcnopT
BEUIECTB 4Yepe3 IUla3MaTHuYecKylo MemOpaHy: mnaccuBHbIM  (auddysus,
oOnerueHHast OuQQy3us), aKTUBHBIA (NMEPBUYHBIA M BTOPUYHBIA aKTHBHBIN
Tpancnopt). [lonynponuniaemocts MemOpaHsl. PaboTa HaTpuii-KanueBoro Hacoca.
OHAOLUTO3: MUHOLUTO3, paronuro3. Jk3o1uTo3. Knerounas crenka. CTpykTypa
U QYHKIMH KJIETOYHON CTEHKH pacTeHUi, TpuOOB.

[Mutonnazma. Llurozons. Llurockener. [IBmxenue nutornnazmel. OpraHoujsl
kieTkd. OnHomMeMOpaHHbIE OpPraHOWIBl KJIETKU: SHJIOIMJIa3MaTHYecKas CeTh
(OIIC), ammapat ['onbkH, TU30COMBI, UX CTpoeHHe U (QyHKIHMH. B3zaumocsszb
OJIHOMEMOpaHHBIX OPraHouA0B KieTKUu. CTpoeHue TpaHyJIspHOTO PETHKYJIyMa.
Cunte3 pactBopuMbix OenkoB. CuHTE3 KIETOUYHbIX MeMOpaH. [nagkuii
(arpaHynsipHBIN) SHOOMIa3MaTUdYeckuil peTukyiayM. CekperopHas (QyHKIUS
annapara [onpmxu. TpaHCoOpT BeleCcTB B KIETKE. Bakyonu pacTHUTENBHBIX
kietok. Kiterounsnit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUIBL.

Crpoenve u (yHKUMHM MUTOXOHJpUM M miactul. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3UPYIOMIUX  JyKapuoT.  XJIOPOIUIACThHI,




XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMN.

HememOpanusie opranouasl kinetku CtpoeHue u (yHKIUHM HEMEMOpPaHHBIX
OpraHousioB KiIeTKu. PubGocombl. MukpodunaameHnTsl. MpIIeYHbIE KIIETKH.
Mukpotpy6ouku. Knerounsrii mnentp. CTpoeHue W JBHKCHHE J>XTYTHKOB U
pecaruek. MukporpyOouku nutoria3Mel. LleHTproms.

Anpo. Obonouka sapa, XpoOMaTHH, KapuoIUIa3Mma, SAPBIIIKHA, WX CTPOCHHE U
bynkuuu. Snepusiii GenkoBeld MaTpuKc. [IpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XxpoMaTuHa - TUCTOHBI.

Knetounsle BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKAapUOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOIN)
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AcCUMWISLIMS U TUCCUMHIIIALUSA - JABE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpOodHBIA. YdacTHe KUCIOpoda B OOMEHHBIX
mporeccax. DHEPreTHYecKkoe oOecredeHue KieTKHu: mnpeBpaiieHune ATD B
0OMeHHBIX Tpoleccax. DEepMEHTATHUBHBIN XapaKTep peakuuil KIECTOYHOIO
MeTtabonmu3ma. DepMEHTHI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JICHCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTanu3aTtopoB. bemku-
AKTHUBATOPbI M OEJNKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTU (hepMEHTATHUBHBIX
PEaKIyii OT pa3InYHbIX (PaKTOPOB.

[lepBuuHbIl cHHTE3 OpraHuveckux BemlecTB B KieTke. dotocuHTe3. Ponb
XJIOpOIUIacTOB B Tpoiecce ¢otocunre3a. CpetoBass W TeMHOBas (hasbl.
[TponykTuBHOCTH (hoTOCHMHTE3a. BnusHue paznuuHbiX (PaKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (POTOCUHTESA.

XeMmocunres. PazHooOpa3ue opraHu3MOB-XeMOCHHTETHKOB: HUTPUPHUIUPYIOIIHNE
OakTepuH, Kee300aKTepuu, CepoOaKTEpPUH, BOAOPOIHBIC OaKTepUH. 3HAUYCHUE
XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buasl Opoxenus. [IpomykTel OposkeHUS W WX
UCIOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIE MHUKpPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENN OOJIE3HEH.

AdpoOHBIE OpraHM3Mbl. DTalbl 3HEpreTuueckoro ooMmeHa. I1oAroToBUTENbHBIN
sTamn. ['MuKkonus - 6ECKUCIOPOJHOE PACIIEIUIEHNE TIIOKO3BI.

buonorndeckoe OKuCIEHHE, WIM KIETOYHOE JbIxaHue. Ponb MUTOXOHApHI B
nporueccax ouonornueckoro okuciaeHus. [luknmueckue peakunn. OKuciIuTenbHOE
dochopunuposanue. [IpenmyiiectBa a3poOHOro MyTH OOMEHa BEIIECTB Mepen
aHa’pOOHBIM. DPPEKTUBHOCTH FHEPTETUYECKOTO 0OMEHA

2.5

Peakuuu maTtpuyHoro cunresa. lIpMHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpUYHOr0 CHUHTEe3a. Peanu3anus HaciaecCTBeHHOM nHpopmanuu. ['eneTnueckuii
KO, ero cpoucrtBa. Tpanckpunuusa - Marpuusslii cuHTe3 PHK. IIpnHnmmsr
TPAHCKPUIILUN: KOMIUIEMEHTAPHOCTD, AHTUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnsus u ee stansl. Yuactue TpaHcnopTHbix PHK B OGunocunTese Oenka.
VYcnoBust 6uocunte3a Oenka. KoaupoBanue amuHOkuciaoT. Pomp pubocom B
OuocHuHTe3€e OenKa.

Opranuzanys reHomMa y NpoKapHoT U 3yKapHoT. Peryisainus akTHBHOCTH T'€HOB Y
npokapuot. ['unore3a omepona (. XKaxob, K. Mano). Perymsamus oOMeHHBIX
IIpOLIECCOB B KileTKe. KiieTouHsblii roMmeocTas.

Bupycobl - HekiierouHble (OpMBI )KM3HH M OOnuratHele mapasuthl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycubie 3a0oseBanusi yenoBeka, xKUBOTHBIX, pacteHuit. CIINJI, COVID-19,
COLMAJIbHBIE U MEUIIMHCKHE MPOOIEMBI




2.6

Knerounslii 111, ero nepuozs! 1 peryisiuus. Matepdasa u mutos. OcodbeHHOCTH
IpoIeccoB, NpoTekarmux B HHTepdasze. IloaroroBka KIETKH K JIEJIEHUIO.
[TpecunTeTnyecKkuil (IOCTMUTOTUYECKUH ), CHHTETUUECKUI U IOCTCUHTETUUECKUI
(MpeMHUTOTUYECKHI ) IEPHOIBI HHTEP(a3bI.

Marpuunsnii  cunre3 JIHK-permmmkaums. Ilpunnuner  permmkanmuu  JIHK:
KOMIUIEMEHTApHOCTb, IIOJIyKOHCEPBATUBHBIA CHUHTE3, AHTHUIAPAIICIBHOCTD.
Mexanusm perkanuun JJTHK. Xpomocomsel. Ctpoenne xpomocoMm. Tenomepsl u
TeaoMepa3a. XPOMOCOMHBIM HA0Op KIETKH - KapuoTul. JIWIUIOWgHBIA W
rarmiouHblii  Habopbl XpoMocoM. ['omonornunele Xpomocombl. [lomoBbie
XPOMOCOMBI.

Jenenue xinerku - Muto3. CTaiuu MHUTO3a M MPOUCXOSIINE B HUX IPOLIECCHI.
Tuner muto3a. Kapnokunes u nurokuHe3. buosornueckoe 3HaueHHE MHUTO34.
Perymnsiuus MmutoTHYeCcKOTro IMKIA KiIeTKU. [Iporpammupyemas kieTounas ruoens
- aromTo3.

@yHKIMOHAIbHASI TEHOMUKA

Opranusm Kak OMoJIOrHyYecKas cucTemMa

3.1

OpnHOKIJIETOUHBIE,  KOJOHUAJIbHBIE, = MHOTIOKJIETOYHbIE  OpraHU3Mbl U
MHOTI'OTKaHEBbIE OPraHU3MBbI.

@opMBI Pa3MHOXKEHHUS OPraHM3MOB: Oecrioyioe (BKIIFOYash BET€TaTHBHOE) H
nojgoBoe. Buuael Oecrnonoro  pa3sMHOXEHHUS: TOYKOBAaHUE, CIOPYJIALMS,
dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmHoxkenue. I1onoBbie kineTku, nin ramersl. Meiio3. Ctanuu meiiosa.
IToBenenue xpomocom B Meitose. Kpoccunrosep. bruosornueckuii CMbICI Meiio3a
U 10JIOBOTO Iporecca. Meio3 U ero MecTo B )KMU3HEHHOM IIUKJIE OPIaHU3MOB.
[TpenzaponpiieBoe pasButue. ['amerorenes y >kuBOTHBIX. IlosioBble >kene3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE M SMOpPHUOHAIBHOE DPA3BUTUE KUBOTHBIX.
Crioco0b! OIUI0I0TBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.
WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Cragum sMOpuoreHesa
KHUBOTHBIX (Ha mpuMepe Jsrymkn). Jpodnenue. Tunsl 1podaenus. OcobeHHOCTH
Ipo0JieHNsT MIJIEKONUTAIONIMX. 3apOJIbIIIEBbIe JUCTKU (TacTpyssanus). 3akiaaka
OpraHOB M TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3aumHOe BiIMsAHME wYacTel
pa3BHUBAIOIIETOCsT 3apojbliia (dMOpUOHANbHAS MHIYKIUS). 3akiajka IJlaHa
CTPOEHMS KMBOTHOI'O KakK pPE3yJbTaT MEPAPXUUECKUX B3aUMOJECHCTBUI TI'€HOB.
BnusHue Ha 5MOpHOHANbHOE pa3BUTHE pPa3IMUHBIX (AKTOPOB OKpYyXkKarollen
cpeasl. Poct u pazButue xuBOTHBIX. [locTaMOpuonanbHblil nepuo. Ipsimoe u
HenpsiMoe pasBuTHe. PaszButne ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
[IO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECKOE 3HAUYEHUE NPSIMOIO MU HENpPSIMOIo
pa3BUTHUSA, UX pacnpocTpaHeHHe B mpupoje. Tumbsl pocra KUBOTHBIX. DaKTOPHI
PETYJISIMH pOCTa )KUBOTHBIX U yenoBeka. CTauu MoCTIMOPHOHATBHOTO Pa3BUTHUS
y JKUBOTHBIX U 4yenoBeka. [leproabl oHTOreHe3a yenoBekxa.

PasmHoxxenue u pasButHe pacteHuil. ['ameropur u cnopoput. Meiio3 B
JKU3HEHHOM Tukiie pacreHuil. OOpa3oBaHwe cmop B TMporecce Menosa.
I'amerorenes y pacteHuil. OIUIOAOTBOPEHHE M Pa3BUTHE PACTUTENIBHBIX
OpraHu3MoB. /[BoitHOE OMII0I0TBOPEHNE Y IBETKOBBIX pacTeHuil. O6pa3oBaHue u
pa3BUTHE CEMEHHU. MeXaHNU3MBbl PETYJISLIUN OHTOTE€HE3a Y PACTEHUM U KUBOTHBIX

3.2

I/ICTOpI/I}I CTAHOBJICHUSA U pa3BUTHA TCHCTUKU KAK HAYKH. OcHOBHbBIC TEHETHUYCSCKHE




MOHATHS M CHUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJNIbHBIE T'EHBI,
albTECPHATUBHBIE IpPU3HAKWA, JOMHMHAHTHBIA W  PELECCUBHBIA  IpU3HAK,
TOMO3UTOTa, TETEPO3UTOTAa, YWCTas JUHUS, TUOPHUIBI, TEHOTHUI, (HEHOTHIL.
OcHOBHBIE ~ METOJBl  IEHETHKU: THOPHUIOJIOTMYECKUN,  IUTOJIOTHYECKU,
MOJIEKYJIIPHO-TE€HETUYECKUI

3.3

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHzens - 3aKoH enHOo00pa3us
ruOpuioB nepBoro nokosneHus. IlpaBuno nomMuHupoBanus. BTopoil 3akoH
MeHnnens - 3aKkOH paclUeIUICHHs [PU3HAKOB. [lUTolornueckue OCHOBBI
MOHOTMOPUAHOTO CKpeIuBaHus. ['urnores3a 4McToTH ramer.

AHanuzupytolee ckpemuBaHue. IIpomMexXyTOuHBI XapakTep HacJI€JOBAHMUS.
Pacmierienue npu3HaKkoB IPY HENIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemmBanue. TpeTuil 3akoH MeHens - 3aKOH HE3aBUCHMOTO
HacleloBaHUs  Npu3HakoB.  LluTonoruuyeckne  OCHOBBI  JUTMOPUAHOTO
CKpELIMBAHMUS.

CueruienHoe HacnefoBanue mpusHakoB. PabGotel T. Moprana. CuerieHHoOe
HAaCJIE0BAHUE T'€HOB, HApyILIEHUE CLEIUICHWs MEXAY TeHaMH. XPOMOCOMHas
TEOpUsl HAaCJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAHW3M OIPEACIICHHs I0Ja. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M reTeporaMeTHblil nois. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacnenoBanue NpHU3HAKOB, CLEILICHHBIX C
nosoM. I'eHorun kak wnenoctHas cucrtema. IlnedoTponus - MHOXKECTBEHHOE
JleicTBHE TIeHa. MHOKECTBEHHBIM aiuienn3M. B3aumMonencTBue HeaJuleIbHBIX
reHoB. KommiemenrapHocts. Onuctas. [lomumepus
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B3aumoneiictBue reHotuna u - cpeasl npu  GopMupoBaHuM  (peHoTHIIA.
N3meHunBOCTh NpU3HAKOB. KaueCcTBEHHBIE U KOJIMYECTBEHHbIE IIPU3HAKU. Buabl
U3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBCHHAs!.

Monudukanmonsas  u3MeH4YuBOCcTb. Pomb  cpenpl B (opMHUpOBaHHMH
MoU(pUKAIMOHHON M3MeHunBocTH. Hopma peakiun npusHaka. BapuannoHHbIH
pan u BapuanuonHas kpuBas (B. Moranncen). CpoiicTBa Moau(UKAIIMOHHON
U3MEHYHUBOCTH.

['eHoTunMueckass M3MEHYUMBOCThb. (CBONHCTBA TE€HOTUIHMYECKON W3MEHUMBOCTH.
Bupl reHOTUIIMUECKONM M3MEHUYHMBOCTH: KOMOMHATHBHAS, MyTallUOHHAS.
KoMmOuHaTtuBHasi W3MEHYMBOCTh. Mei03 W TOJOBOM TMpomecc - OCHOBA
KOMOWHATUBHOM u3MeHuMBOCTU. Poib KOMOMHATUBHOW HM3MEHYMBOCTH B
CO3/IaHUU F€HETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OJHOro BUIA.

MyTannoHHass W3MEHUYMBOCTb. Buasl MyTanuil: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHblE M HMHAYIUPOBAaHHbIE MyTallMu. SlaepHble
UTOIIa3MaTH4Yeckue MyTtanuu. CoMaTH4ecKre U MoJIoBble MyTauuu. [Ipununnsl
BO3HUKHOBEHHsI MyTauuid. MyTareHpl W WX BJIMSHHE HA OpraHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOIO Ipoliecca. 3aKOH T'OMOJOTMYECKUX pSAIOB B
HacyencTBeHHo! n3meHunBocTH (H.W. BaBunos). BHesnepHas n3MeHYHBOCTh U
HACJIEICTBEHHOCTh

3.5

Kapuotun uenoseka. MexayHaponHas mporpamma HUCCIEIOBaHUs TI'€HOMa
yelnoBeka. Meroabpl  M3y4yeHUs] TEHETHKH 4YeJIOBEeKa: TIeHeaJOrM4ecKHil,
OJU3HEIOBBIH, LIUTOT€HETUUECKU, MOIYJISILIUOHHO-CTAaTUCTUYECKH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE olpeieieHue TeHOTHIIA!
[IOJIHOTEHOMHOE CEKBEHMPOBAHME, F€HOTUIIMPOBAHUE, B TOM UYHUCIIE C ITOMOLIBIO




[MIIP-ananu3a. HaciencTtBeHnble  3a0ojieBaHMs  4YelloBeKka. [ CHHBIE U
XPOMOCOMHBIE 00JIe3HU yeJIoBeKa. bonesnu c HacCJIEeACTBEHHOMN
MIPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEIUIIMHCKON TeHETHKHU B MPEAOTBPAILLICHUN
1 JICYCHUH I'eHETHYECCKHX 3a00JIeBaHNM desioBeKa. CTBOJIOBBIE KICTKH

3.6

JomecTukanust v cenekius. 3apoKICHUE CEIEKIMH U JIOMECTUKALMHU. YUYeHue
H.M. BaBwioBa 0 HEHTpax NPOHCXOXKAECHUS W MHOrooOpasusi KyJIbTypHBIX
pacteHuil. Ponb cenekuuu B CO3/1aHUM COPTOB PACTEHUM M MOPOJ JKUBOTHBIX.
Copt, mnopoaa, mTaMM. 3aKOH T'OMOJOTHYECKHX PSJOB B HACIEJICTBEHHOU
u3menunBoctu H.W. BaBuiosa, ero 3naueHue /i CEIEKIIMOHHON paboOThI.
Metoapl CceneKIMOHHONW paboThl. VMCKycCTBeHHBI OTOOp: MaccoBBI U
WHIUBUY AJIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIVU. HcnreiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp HO TE€HOTUITy C IOMOILIBIO OLICHKU
¢dbeHoTHIIa TOTOMCTBA U OTOOP 0 TeHOTHITY C omolkio aHanuza JHK.
HckyccTBeHHBIM MyTareHe3 Kak MEeTO/ CEJIEKITMOHHOM pa0doThl. PagnanmoHHbii n
XUMHUYECKHM MyTareHe3 Kak MCTOYHHUK MYyTaluid y KyJIbTYpPHBIX (hopm
opranu3moB. lMcrnosbp3oBaHWE T'E€HOMHOTO PEIAKTUPOBAHUS U METOIOB
pexomOuHanTHbIX JJHK 1715 moiyyeHus ucxoqHoro Marepuana asis CEeKIHH.
[Tomyuyenue nonumiou10B. BuyTpuBumoBas rudbpuauzanus. biuskopoacTBeHHOE
CKpeIllUBaHue, WK HHOpUANHT. HepoicTBeHHOE CKpeIMBaHKe, WA ayTOPUJIUHT.
I'ereposuc u ero npuuunsl. Mcons3oBanue rerepo3uca B ceneknuu. OTnaneHHas
rubpuauzanus. [Ipeogonenue Gecruioauss MeXBUIOBBIX THOPUIOB. JlOCTHKEHUS
CEJIEKIIMN PACTCHUH U KUBOTHBIX

3.7

OOBEKTHI, HCTIONB3YEMbIE B OMOTEXHOJIOTHH, - KJIETOUHBIE U TKAHEBHIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepucTuka. TpaaunuoHHass OUOTEXHOJOTHS:
xje0oneyeHnue, IOJYyYeHHE  KHUCIOMOJIOYHBIX  IPOJYKTOB,  BHUHOJCIIHE.
MuxkpoOuonornyeckuii cuHte3. OOBEKTHl MHUKPOOMOIOTHYECKHX TEXHOJIOTHIA.
[Ipou3BoacTBO  Oenka, AaMHUHOKMCIOT W  BUTaMUHOB. VckyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMSA SULEKIETOK W KIOHUPOBAHHUE IKUBOTHBIX.
Meron TpaHCIIIaHTALUHU SAEp KIETOK.

XpoOMOCOMHAasi W TeHHasd WHXeHepusa. VICKycCTBEHHBIM CHHTE3 Te€Ha U
KoHcTpyupoBanue pekomMOuHanTHbix JIHK. JlocTuxkeHus u mepCcreKTHUBBHI
XpOMOCOMHOM ¥ TEHHOM WH)XEHEepHUH. MeTuIuHCKue OHOTEXHOIOTHH.
Hcronb30BaHHE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOroo0pa3ue OpraHuyeckoro Mupa

4.1

buonornueckoe  pasHooOpazue  opraHusmMoB.  CoBpeMeHHas  cHCTEMa
opranudeckoro mwupa. IIpuHnunsl kinaccupukanuu opraHu3MoB. OCHOBHBIE
CUCTEMaTUYECKUE TPYIIbl OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUSI U JKU3HEAEATEIbHOCTH OJIHOKJIETOYHBIX OpPraHHW3MOB.
baktepuu, apxeu, 0JJTHOKJIETOUYHbIE TPUOBI, OJHOKIETOYHbIE BOJOPOCIH, APyTHe
npoTucTsl. KosloHManeHble Opranu3msl. J[BUKeHNE OHOKIETOUHBIX OPraHU3MOB:
amebouaHOe, )KTYyTUKOBOE, PECHUYHOE. 3aliTa Y OJHOKJIETOYHBIX OPraHU3MOB.
Pa3npaxuMocTh y OTHOKJIETOUYHBIX OpraHu3MOB. TakcuChl

4.2

MHOroKJIeTOYHEIE pacTCHUA. BzanMocBs3b 4acTeil MHOIOKJIETOUHOI'O OopraHusma.
TKaHI/I, OprasHbl U CUCTEMBI OPpTaHOB MHOT'OKJICTOYHOI'O OpraHru3Ma. OpFaHI/ISM KakKk
eIuHoe 1enoe. TkaHnu paCTeHHﬁ. Tunel PaCTUTCIIbHBIX TKaHEH: O6pa30BaTeHLHaH,




MOKPOBHAsA, MPOBOSAIIAs, OCHOBHAas, MexaHuueckas. OcoOEHHOCTH CTPOCHUS,
(GYHKIMA 1 pacroyIOKEHUsI TKAHEH B opraHax pacTeHUI

4.3

BereraTtuBHbIe U TeHEpaTUBHBIE OpPraHbl pacTeHnid. OYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[BU>keHUE MHOTOKJIETOYHBIX PACTEHHI: TPOIIM3MbI U
Hactuu. llornomeHue BOJBI, YIJIEKUCIOTO ra3a U MHHEPAJbHBIX BEIIECTB
pacrenusivu. [{pixanue pactenuil. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHble cucTeMbl pacTeHuil. Beigenenue y pacreHui. 3ammura y
MHOT'OKJIETOUYHbIX pacTeHuil. KyTtukyna. CpencrtBa NmacCMBHOM M XUMHYECKOMH
3amuThl. DUTOHLIUIBL.

PazgpaxxumocTs M perymsuus y OpraHusMoB. PasznpaxumocTs U perynsauus y
MHOT'OKJIETOYHBIX pacTeHHil. POCTOBbIE BenlecTBa U UX 3HAUCHHUE

4.5

MHOTrOKJIETOYHEIE JKHNBOTHBIC. BzanmocBs3b gacTen MHOTI'OKJICTOYHOI'O
opraHnui3ma. TKaHI/I, opradbl U1 CUCTEMbI OpPraHOB MHOT'OKJICTOYHOT'O OpraHuima.
OpFaHI/ISM KakKk €AHMHOC LICJIOC. TI'omeocrtas. TkaHM )XKMBOTHBIX M 4UeloBeKa. THIIBI
J)KUBOTHBIX TKaHEH: SIUTC/IMATIbHAA, COCAWHHUTCIIbHAA, MBIIICYHAA, HCPBHAL.
OcobenHoctu CTPOCHHA, (1)YHKI_II/II71 H PpaCIIOJIOKCHUS TKaHEeH B OopraHax >XUBOTHBIX
1 4YCJIOBCKA

4.6

Oprasbl 1 CUCTEMBI OPTaHOB XUBOTHBIX. DYHKIIMU OPTaHOB M CHCTEM OPTaHOB.
Onopa Tena opranu3MoB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii 1 BHYTpeHHUH ckener. CTpOCHUE W THITBI COSAMHEHUS
KOCTEH.

JIBi>keHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [luTanme >xuBOTHBIX. IluTanme
IIO3BOHOYHBIX )KMBOTHBIX. JlpIxaHue kUBOTHbIX. KoxkHoe apixanue. KabepHoe u
JIETOYHOE JIbIXaHHE.

JlpIxaHue TO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHUS
JIETKAX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cHCTEMa YelnoBeka. MexaHu3m
BEHTWISILIMM JIETKMX y NTUL U MJEKONUTAIOMUX. TpaHCHOpPT BEIIECTB Y
OpraHu3MoB. TpaHCHOPT BEMIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema U ee
opranel.  KpoBeHocHass ~ cucremMa  MO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpPOBOOOpAIIICHUsI. DBOJIOIMOHHBIE  YCIOXXKHEHHS CTPOSHHS KpPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX XMBOTHBIX. BblaeneHue y opranusmoB. Boiaenenue y
*KHUBOTHBIX. COKpaTuTenbHble Bakyonu. Opransl BeiieseHnus. CBsA3b OJIOCTH Tela
C KpPOBEHOCHOH WU BBIAEIMTENbHON cucTeMamu. BpijgeneHne y NO3BOHOYHBIX
KUBOTHBIX. 3aIIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX TIPOU3BOTHBIE.
PaznpaxxuMocTh U peryJisinus y opraHusMoB. Pa3apaXuMocTb y 0THOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apakuMocTe W pPeryisnus y MHOTOKJIETOYHBIX
pactenuii. PocToBble BelecTBa U MX 3HaY€HUE.

HepBHas cuctema u pedaeKTOpHAs PETYISUS Y MHOTOKIJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u ee oT/1esbl. DBOITIOIMOHHOE YCIO0KHEHUE CTPOSHHSI HEPBHOM
CHCTEMBI y KHUBOTHBIX.

PazpaboTka anroputMoB U mporpamm i 3(QeKTHBHOM (YHKIHOHATBHON
AHHOTAIlMM  T€HOMOB,  TPAaHCKPHUIITOMOB,  ITPOTEOMOB,  METa0O0JIOMOB
MHUKPOOPIaHU3MOB, PACTEHHM, )KUBOTHBIX U YeJIOBEKa

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

OpI‘aHLI U CUCTCMBbI OPraHOB Y€JIOBCKA. OTI(CJ'ILI T'OJIOBHOI'O MO3Tra IO3BOHOYHBIX




KHUBOTHBIX. Pedriexc u peduiekropHas ayra. besycnoBHble 1 ycIoBHBIE pe(ICKCHI.
['ymopanbHast perynsuus W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX M UEJIOBEKa.
JKene3pl DSHIOKPMHHOM CHUCTEMBI U HMX TOPMOHBI. JIEHCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKPUHHOHN cucTeM. [umoramamo-runodusapHas
cucrema. Pedrexc u pedaextopnas ayra. bezycinoBHble u yCIOBHBIE peIeKChl
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3amuTa opranm3ma ot OosiesHeil. IMMmyHHast cuctema denoBeka. KiueTouHslid u
TyMOpaJbHBIi HMMMYHHUTET. BpoXIeHHBIN, NpUHOOPETEHHBIN crenupuIecKuit
UMMyHUTET. Teopusi KioHaJIbHO-celaeKTuBHOr0o ummynurtera (I1. Dpaux, .M.
bepuer, C. Tonerasa). BocnasiutenbHbIe OTBETHI OpraHU3MOB. Posib Bposk1eHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00ICBaHUI
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KpoBeHnocHas cuctema u ee opranbl. Cepale, KPOBEHOCHBIE COCYJIbI U KPOBb.
Kpyru kpoBoobpaienus. Pabora cepaia u ee peryasuus

5.4

Hpixanue uyenoseka. Juddysus ra3os uepe3 moBEepXHOCTh KIETKH. J{pIXxaTenbHas
cucteMa 4enoBeka. JlpIxaTenbHas TOBEPXHOCTb. Perymsiuus  AbIXaHUs.
JlpIxareabHbIe 00BEMBI

5.5

HI/IH_IeBapI/ITeJ'IBHaH CHUCTEMA YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIbBHOI'O TpaKTa.
HI/IHIeBapI/ITeJIBHBIC KCIIC3hI. BHYTpI/IHOJIOCTHOG u BHYTPUKIICTOYHOC
IMUIICBAPCHUC

5.6

IToxpoBel M ux mnpowusBoxHble. Oprasbl BbiaencHus. lloukun. CrpoeHue n
¢dyHkunonupoBanue HepoHa. OUIbTpaLus, CEKpenns U 00paTHOE BCACHIBAHHE
KaK MeXaHu3Mbl paboThl OpraHoB BblAeneHss. OOpa3oBaHUEe MOYH y YellOBeKa

5.7

JIBukeHue ueroBeKa: MblliedHas cucreMa. CKeleTHble MBIIIIBI U uX paboTa.
CtpoeHue u TUIIBI COeMHEHNUS KOCTE!

Teopm[ 9BOJIIOLMHU. Pa3BuTHe )XM3HU Ha 3emite

6.1

OomonnonHas teopus Y. Jlapsuna. [Ipeqnoceliiku BO3HUKHOBEHHUS JTapBUHU3MA.
JKu3Hb n Hay4dHas nearenbHOCTh Y. JlapBuHa.

JIBrkymue cuisl 3BoMONMKA BUAoB no Y. JlapBuHY (BBICOKas MHTEHCUBHOCTh
Pa3MHOXKEHMSI OpPraHM3MOB, HAacl€JACTBEHHas HW3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOP).

Odopmnenne cunrerndyeckoir teopuu sBosounn (CTDI). HelitpanbHas Teopus
sBostoMi. COBpeMEHHas! BOJIIOLMOHHAS OMOIOrUs. 3HaUYCHHE BOJIOLMOHHOM
TeopHuH B (HOPMUPOBAHHUN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA

6.2

[TonynAnus Kak 3JeMEHTapHas eauHHUIA 3BOJIONUU. COBpEMEHHBIE METOJbI
OLIEHKHM T'€HETHYECKOT0 pa3HOOoOpa3us W CTPYKTYphl momyssuuil. M3menenue
reHooHAa MOMyJSIUM KaK 3JIEMEHTAapHOE SBOJIOIUOHHOE fBJIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

OnemMeHTapHbIe (GaKTOPbI (ABMXKYIIME CHIIbI) 3BOJTIOLKU. MyTallMOHHBIN Mpo1iecc.
KomOunaTtuBHass n3MeH4MBOCTb. [lpeiid reHoB - ciryuyaiiHble HEHalpaBlieHHbBIE
W3MEHEHUSI YacTOT ajiesied B momyssnusx. Jddext ocHoBarens. Mwurpaiuu.
W3onsnust momynsnuii: reorpaguyeckas (IIpoCTpaHCTBEHHas), OMOJOrHyecKast
(penpoayKTHBHAS).

EcrectBenHblii oTOOp - HampaBistommii  ¢aktop sBoMoUUU.  DOpPMBI




€CTeCTBEHHOTO OTOOpa: JIBWXKYIIMHA, CTAaOWIM3UPYIOIIMH, pa3phIBAIOLIHI
(mm3pyntuBHbIN). [TomoBoit oTGop.

[IpucnocoONEHHOCT, ~ OPraHU3MOB ~ Kak  pe3yibTaT  MHUKPOIBOJIOLMH.
Bo3HukHOBeHHE — mpucnocobieHud y  opraHu3MoB.  ApoMopdosbl U
uanoanantauuu. [Ipumepsl npucnocoOneHuii y opranu3zmMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkpurepum u  CTpyKTypa. BumooOpazoBanme Kak pe3ysbTaT
MUKpO3BOIIOIUHU. M3omsuus - kiroueBod ¢akrtop BupooOpazoBanus. Ilytu u
CIocoObI BHUI000pa30BaHUS: aJJIONaTPUUECKOe (reorpaduueckoe),
CUMITaTpUYECKOe  (PKOJOTHYECKOe),  "MrHOBeHHoe"  (TOJIUILIOWAU3AIls,
ruOpuau3anys). JIuTeabHOCTb SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Posb 3BOMIOIIMOHHON OHONOTHK B pa3pabOTKe HAYYHBIX METOJOB COXPAaHEHUS
O6ropa3zHooOpaszus. MUKPOIBOIIONUS M KOSBOIIOIMS MMApPa3UTOB M UX XO35EB.
Mexanu3Mbl (GOPMUPOBAHHS YCTOMYMBOCTH K aHTHOMOTHKAM H CIIOCOOBI OOpPHOBI
C Hei

6.3

Metonbl U3yueHHsi MaKpO3BOMIONUU. [1alleOHTOIOrMYECKUE METOAbI U3yUYCHHUSI
sBosmornu. [lepexoaanie GopMBI 1 (PHIIOTEHETUIESCKHE PSIIBI OPTaHU3MOB.
buoreorpadudeckue meTobl uzyueHus 3Bomtonuu. CpaBHenue (Guopsl u dhayHbl
MaTEpUKOB U OCTPOBOB. broreorpaduueckue obdnactu 3emiid. BUIBI-9HACMHUKYT
PEITUKTHIL.

DOMOpPHOJIOTUYECKHE ¥ CPaBHUTEIHHO-MOP(]OIOTHUECKHEe METOAbl H3YYCHHS
9BOJIOIUH. [ CHETHYECKHEe MEXaHH3Mbl JBOJIOIMH OHTOTEHE3a M IOSBIICHUS
OBOJIIOIIMOHHBIX  HOBIIECTB. | OMOJIOTWYHBIE W  AHAJIOTHYHBIC  OPraHBI.
PynumeHntapHple  opraHbl M aTaBU3Mbl.  MOJEKYISPHO-TCHETUYECKHUE,
OMOXMMHYECKHE H  MaTeMaTHYeCKHE  METOJBl  U3YYCHHUS  DBOJIFOIHH.
['omonornynbie reHbl. COBpEMEHHBIE METOJIbI MOCTPOCHUS (PHIOTEHETUYECKHIX
JIEpEeBbEB. XPOMOCOMHBIE MYTAIlUU U 3BOJFOIUS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBuiia) 3BoJOUKMUA. HeoOpaTHMOCTh HSBONIOIUH.
AnanTtuBHas paguanys. HepaBHOMEPHOCTh TEMIIOB IBOTIOITUN

6.4

HayuHble runoTe3sl NporcXoKaeHUS KU3HU Ha 3emiie. AOMOreHe3 U MaHCIEPMHUS.
JloHay4Hble MpEICTaBICHHUS O 3apOXKACHUU JKU3HU (KpeaunoHusMm). ['umotesa
MOCTOSIHHOTO CaMO3apOXKJICHHUS )KU3HH U €€ orpoBepxkeHne onbitamu ©. Peau, JI.
Crnannanuanuy, JI. [Tactepa. [IponcxosxaeHue >Ku3Hu U acTpoOUOIOTHS.
OcHoBHbIE 3Tanbl HeopraHumdeckou spomtouuu. [lnanerapHas (reosoruueckas)
HBOJIOIMS. XUMUYECKas 3BOJIIOLUSA. AOMOTeHHBIN CUHTE3 OPraHMYECKUX BELIECTB
n3 Heopraunyeckux. OmpiT C. Musiepa u I'. FOpu. OGpa3zoBanue moJmMepoB U3
MoHoMepoB. KoanepsarHas runore3a A.M. OmnapuHa, rumnoresa HEPBUYHOTO
Oynbona Jx. Xonaeiina, renernyeckas runoresa I'. Memnnepa. Pubosumsi (T. Yek)
u runoreza "mupa PHK" V. TunGepra. ®opmupoBanue wmeMOpaH H
BO3HHUKHOBEHHE MPOTOKJIETKH.

Hctopus 3emnu u MeTonbl ee nsyuyeHus. Vckonaemble OpraHu4eCKUe OCTATKH.
['eoxpononorus u ee Meroabl. OTHOCUTENbHAS U a0COIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHOIOrMUECcKas IKaja: 30Hbl, IPbI, IEPUOBI, JTTOXH.

HavanbHble 3Tanel opraHndeckod 3Bosronuu. [losBneHue u 3BONIONMSA NEPBBIX
KJIETOK. OBOJIONMA MeTabonu3ma. BO3HMKHOBEHHE TEpBBIX 3JKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIoT MEePBhIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapuoTsl U 3yKapHOTHI.




[Tpoucxoxaenue 5yKapuoT (CUMOMOTeHe3). DBONIOIMOHHOE MPOHCXOXKICHUE
BUpYycOB. IIponcxoxzaeHne MHOIOKJIETOYHBIX OPraHu3MoB. BoO3HHMKHOBEHHE
OCHOBHBIX I'pYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl HBOJIOLUM BBICHIMX pacTeHUH. OCHOBHbIE apoMoOp}o3bI
pactenui. Beixon pacrenuii Ha cyury. llosBieHue CHopoBBIX pacTeHMU U
3aBoeBaHue MMM cymu. CemeHHble pacTeHus. [IpoHcxokaeHHe IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Talbl 3BOJIIOUUU KHUBOTHOIO Mupa. OCHOBHbIE apoMOpP(O3bI
XKHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB - MOSBICHUE COBPEMEHHBIX
TunoB. IlepBble XOpAOBbIE KUBOTHBIE. JKU3HD B BOZE. DBOJIOLHS IO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwmid. [IporcxoxkaeHHEe MICKOMUTAIONIUX H
ntul. Ilpunnun xmouyeBoro apomopdoza. OcBoeHue OeCrO3BOHOYHBIMH U
[I03BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emile 110 ApaM U IEPUOJAM: apXel, IPOTEPO30i, MaIEO30H,
Me3030H, KaifHO30M. OOmas xapakTepUCTHKa KJIMMara M TIeOJOTMYEeCKUX
nporieccoB. [TosiBieHue u paciBeT XapakTepHbIX OpraHU3MOB. YTiieo0pa3oBaHHeE:
€ro YCJIOBHSI U BIIMSIHUE Ha ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHMSI - 3KOJOTMYECKHE Kpu3HChl mpouuioro. Ilpuuunel u
CJIEICTBUSL MAacCOBBIX BbIMUPAaHMU. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3HUC, €ro
0COOEHHOCTH

6.5

Pazmensl u 3agaum anTtpomnonoruu. Mertonael anTpononorud. (CraHOBIEHHE
IIPEJICTaBICHUN O IPOUCXOKACHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHUH.
CxoncTBO uenoBeKka € KUBOTHBIMU. CHCTEMAaTHUYECKOE IIOJIOKEHHE YEJIOBEKa.
CBuzerenbcTBa  CXOJICTBA  4YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKHE, (hU3M0JIOr0-OMOXUMHYECKHE,
nosesneHyeckue. OTanuns 4eaoBeKa oT )KUBOTHBIX. [IpsIMOX0XxkaeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHON
CHUCTEMBI.

JBwxymue cuibl ((pakTopbl) aHTpONOreHe3a: OMOJOTHMYECKHE, COLHalbHBIE.
CooTHo1ieHre OMOJIOrNYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OcHOBHBIE CTaJIMH AHTPOIIOT€HE3a. ABCTPAIIONIUTEKH - JBYHOTHE TPEIKU JTHOACH.
Yenosek ymenslid, IEpBbIE U3TOTOBICHUS OPYAUH Tpya. UeloBeK IpsIMOXOASIINI
U TIepBBIM BBIXOA Jojel 3a mpenensl Adpuku. YenoBek reiaenbOeprekuii -
o0l MpeoK HeaHJepTaIbCKOTO YeJIOoBEeKa M ueloBeKa pasyMHoro. Yenosek
HEAaHJEPTAIbCKUI KaK BHJ JIIOJEW XOJOJHOro KiauMmara. YesoBek pa3yMHBIN
COBPEMEHHOI0 THIA, JIEHUCOBCKMN YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npenenamu AQpuku.

OBOJIIOLIMSL  COBPEMEHHOTO YeloBeKa. EcTecTBeHHbI OTOOp B MOMyISALHUAX
yenoBeka. MyTalmoHHbIN mporiecc U nonumopdusm. IlomynanroHHbIE BOJIHBI,
npei¢ renos, Murpanus U "3¢dekr ocHoBaTens" B MOMyNALUAX COBPEMEHHOTO
YEJI0BeKa.

Yenoseueckue pacel. [lonstue o pace. bosblmme pacbl:  €BponeouaHas
(eBpasmiickasi), aBCTpajOo-HETpOHWJIHAs  (dPKBaTOpHaibHAas), MOHTOJIOMHAS
(a3uarcko-amepuKaHcKkas). Bpems u myTH pacceleHUsl 4elloBeKa IO IUIaHETe.
EnuncTBO  uyenoBedecknx pac. HaydHas  HECOCTOATENBHOCTH  PACH3MA.
[TprcnocoOIeHHOCTh YeOBEKa K pa3HbIM YCJIOBUSAM OKpY’KaloIleld Cpeibl.
Bnusinue reorpaduueckoit cpenpl U apeiipa reHoB Ha Mop(dONOTHIO U
(U3MOIOTHIO YeIOBEKa




DKOCHCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH

7.1

Paznensl u 3anaun sxonoruu. CBsi3b SKOJOTUHU C APYTUMH HAyKaMHU.

Metonsl sxonoruu. IlonmeBbie HaOmOAEHUS. DKCIEPUMEHTHI B IKOJOTHU:
OpUPOJHbIE M JiaboparopHble. MoenupoBaHHE B 3KOJIOTMA. MOHUTOPHUHT
OKPY’KAIOIIECH Cpe/Ibl: TIOKAJTBHBIN, pETHOHAIBHBIN U TJIO0ATbHBIN

7.2

Okonoruyeckre (GakTopbl M 3aKOHOMEpHOCTH HX aAedcTBus. Kiaccudukarus
HKOJIOTHYECKUX (aKTOpOB: abuoTWyeckue, OHMOTHYECKHE, AHTPOIIOTCHHBIC.
OOmme 3aKOHOMEPHOCTH JEWCTBUS 3Kolorndeckux Qaxropos. [Ipasuiio
muaumyma (K. Inpenrens, 0. JIuOux). TonepaHTHOCTh. DBPUOHOHTHBIC H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢paktopsl. CBEeT Kak 3KOJOTHUECKUil (akTop. JleicTBre pa3HbIX
Y4aCTKOB COJTHEYHOT'O CIIEKTPa Ha OPraHU3Mbl. DKOJOTUYECKHUE IPYIIIIBI PACTCHUM
Y KMBOTHBIX 10 OTHOILLIEHUIO K cBeTy. CUrHaibHast poJib cBera. doTonepuoausm.
Temmneparypa Kkak skosorudeckuil Qaxtop. JlefictBue Temmeparypsl Ha
opranu3Msl. [1oMKMI0TEpMHBIE U TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak akonormueckuii ¢akrop. IlpucmocoOiieHuss pacTteHHid K
HoJ/Iep)KaHuI0 BoAHOro Oananca. Knaccuukanus pacTeHU MO OTHOIIEHUIO K
Bozie. [IpucnocoOnenust )KUBOTHBIX K M3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenpl OOMTaHUS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYLIHAs, I10YBEHHAs,
riyOMHHasE ~ TOATOYBEHHAs, BHYTpHOpraHu3MeHHas. Du3HKO-XUMUYeCKHe
0COOEHHOCTH cpej obuTaHust opraHu3moB. llpucrnocoGieHuss opraHuzMoB K
YKU3HU B Pa3HBIX Cpeaax.

bronornueckue purMmsl. BHemHne u BHyTpeHHME pUTMBL. CyTOYHBIE ¥ TOJIUYHBIE
putMbl. IIprcrnoco6ieHHOCTh OpraHU3MOB K CE30HHBIM M3MEHEHUSIM YCJIOBHM
JKU3HU.

Kuznennsle popmbl opranu3moB. [lonsatue o xu3HeHHOH (opme. XKuzHeHHbIE
(dopMBl pacTeHui: NepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TPaBBI,
oJiHoJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TEOOHOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOEHHSI U 00pa3a KU3HH.

buotnueckue Qaxtopsl. Buael OGmoTHueckux B3aUMOJAEWUCTBUIN: KOHKYPEHLIUS,
XHMIHUYECTBO, cuMOM03 U ero ¢opmel. Ilapazutusm, koonepamus, MyTyaausMm,
KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aMMoOJieiicTBUs  (Tomuueckue, (Qopuueckue, ¢abpuueckue). 3HAUCHHE
OMOTMYECKUX B3aUMOJEHCTBUI 17 CYLIECTBOBAHMUS OpPraHM3MOB B Cpele
oOutanus. [IpuHINMIT KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJOTHYECKHE XapakTepUCTUKU monyisuuu. [lomymnsuus xak Ouonorndeckas
cucreMa. Posib HEOTHOPOTHOCTH cpefibl, GU3HUECKUX OaphepoB U OCOOCHHOCTEN
OMOJOTUN BUIOB B (JOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI TOMYJISIIIHA.
OcCHOBHBIE TIOKa3aTeIn MNOomyJisiquu: YUCJICHHOCTBH, IINIOTHOCTH, BO3paCTHasA H
MOJIOBAs CTPYKTYPa, POKAAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.
OKoJjoruueckas CTpykTypa mnonyasiuud. OUEHKa YHCICHHOCTH MOMYJISIUH.
JluHamuKa TMOMYJALUN U €€ PEryJsius. bHoTHYecKuit MOTEHIUAN TOMYJISIIHH.
MO)IeJ'II/IPOBaHI/Ie JIUHAMHUKU MOMmyJIAnH. KpI/IBBIe pocrta YUCJIICHHOCTHU
nomyysiiuu. KpuBble BbDKUBaHUS. Perymnsiusi 4YMCIEHHOCTH TOMYJSLUNA: POJIb
q)aKTOPOB, 3aBUCAIINX U HEC 3aBUCAIITNUX OT IIJIOTHOCTH. DKOJIOTUUECKHUE CTpaTerunu
BUJ0B (1- U K-ctparterun).




[Tonsitre 00 3KoNMOTMYECKOi HUIIIE BUAa. MectooOuTanue. MHOroMepHast MOAEIh
skosiornyecko Humm JIx.M. XarunHcoHa. Pa3mepbl 3KOJOTMYECKOW HHIIIN.
[ToTennuanbHast U peain30BaHHAsT HUIIH.

Bup kak cuctema nonyJisiiuid. Apeasibl BUAOB. BUbl U UX )KM3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTHU MOBEICHUS] U MUTPAIUi KUBOTHBIX. brosornueckue nHBa3uu
qyKEPOJIHBIX BUJIOB

7.4

CooOmiectBa opranu3MoB. buonenoz3 u ero crpykrypa. CBs3u MexAy
OpraHu3Mamu B OMOIIeHO3e. DKocHucTeMa Kak OTKphITas cucteMa (A.Jlx. Tercnn).
OyHKIMOHATbHBIE OJJOKH OPTaHU3MOB B DKOCHCTEME: IPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpodudeckue ypoBHu. Tpoduueckue menu u cetu. AOHOTHYECKHE
6110ku 3kocucteM. [1ouBbl U Wbl B 3K0ocucTeMax. KpyroBopoT BemecTB 1 MOTOK
SHEPIrUU B 3KOCUCTEME.

OCHOBHBIE TIOKa3aTeNId 3KOCHUCTEMBbl. bruoMacca M mpoayKuusa. DKOJIOTHYECKUe
MAPaMUJIBI YUCE, OMOMACCHI U SHEPTHH.

HanpaBneHnHbsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB - cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM U UX MPUYUHBL. AHTPONOTCHHBIC BO3JCHCTBUSA Ha
cykneccun. Knmnmakcaoe coo6iiectBo. buopasnoobpasue u moiHoTa KpyroBoporta
BEII[ECTB - OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCHCTEMBl. AHTPOIOT€HHBIE 3KOCUCTEMBL. ATPOIKOCHUCTEMA.
Arpotieno3. Paznuunst Mex 1y aHTpOIIOTC€HHBIMU U IPUPOTHBIMHU IKOCUCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas diopa u
¢dayna. CuHaHTpOINU3aIUs TOPOJCKON (dayHbl. bronornyeckoe u X03siiCTBEHHOE
3HaYEHHE arpodKOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoC 3HEpPIrUM U BELIECTB MEXAY CMEXHBIMU 3KOCHCTEMaMH. Y CTOMYMBOCTh
OpPraHU3MOB, TIONYJSIUMA M DKOCHCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocdepa - obOmeruianerapHass o0osiouka 3eMiM, TJ€ CYIIECTBYET WU
cyuiecTBoBasiia u3Hb. Yuenue B.W. Bepnaackoro o Ouocdepe. O6nactu
6uocdeps! u ee coctan. JKuBoe BeliecTBo OMochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cyllecTBoBaHUA Ouocdeprl. OcobeHHOCTH Ouocdepbl Kak
rio0anbHO skocucTeMsl. JJluHamnueckoe paBHoBecue B 6nocdepe. KpyroBopoTst
BEIIECTB M OMOTEOXMMUYECKHE ITUKIIBI (YTIIepo/ia, a30Ta). PUTMHYHOCTS SIBIICHUIA
B Onocdepe.

3oHanbHOCTh Ouocdepsl. [lonsaTue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHIpA,
XBOWHBIE JI€Ca, CMEIIAHHbIE M IIMPOKOJMCTBEHHbIE Ji€ca, CTENH, CaBaHHBHI,
MyCTBIHU, TPOIIMYECKHE JIeCa, BBICOKOTOPbhs. KiTMMaT, pacTUTENBbHBIN 1 YKUBOTHBIH
MHUp OMOMOB CYIIH.

CrpykTypa U (YHKIHS JKABBIX CHCTEM, OIIEHKAa MX PECYpPCHOTO IMOTEHIHANIA H
O6uocdepHbIX QyHKIHIHA

7.6

DKOJIOrH4YecKre KpU3UChl U UX MpUUMHBL. Bo3jeiicTBue yenoBeka Ha Guocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa BO3AyXa. 3arps3HEHUE BOJHOM CPEJIbl.
Oxpana BoaHBIX pecypcoB. Pa3pymienne nousbl. OXpaHa IIOYBEHHBIX PECYPCOB.
W3meHenue kmMara.

AHTpPOIIOTEHHOE BO3JECHCTBUE HA PACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO M KMBOTHOTO MUpa. OCHOBHBIE MPUHLUIBI OXPaHbl MPUPOJIBI.
Kpacubie kauru. Oco6o oxpansiemble npupoasie repputopun (OOIIT).




borannyeckue caZibl U 300JIOTUYCCKHUC ITaApKH.

OcCHOBHBIE IMPUHIHIIBL YCTOﬁqHBOFO pa3BUTHA 4YCIOBCUECTBA W IIPHUPOIBLI.

PanmonansHoe  mpUpOONOSL30BaHUE U
pa3zHooOpasus 3emiu

COXPAaHCHHUC OHOJIOTHYECKOTO
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