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HoBomapsbsicoBo 2026
MOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHHM TEOPETUYECKYIO OCHOBY JUIS
onpeAeNieHus] TMOAXOA0B K (OPMHUPOBAHHUIO COJEp)KaHUs Y4eOHOro IpeaMera
«buonorus» cocraBuiM: KoHuenryaiabHble moioxenuss DPrOC COO o
B3aUMOOOYCJIOBIIEHHOCTH  1I€Jiel, COJep’KaHus, pe3yJbTaToB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MMOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIMIMX LEIX U
IOPUHLMIAX, XapaKTepU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbl CPEIHEro
obmiero oOpazoBanusi B Poccuiickoit denepanuu, a TakKe TIOJIOXKEHUS O
cnenuduke OMosoruu, €€ 3HAYCHUH B TO3HAHUM KUBOM MPUPOJIBI U 0OECIICUCHUH
CYIIIECTBOBAaHUS 4YeloBeYecKOoro obmectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
oIpeziesIeHbl OCHOBHBIE (DYHKIIMU IIPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T NpenCTaBlIeHHWE O LeEisIX, 00 oOuei
CTpaTeruu OO0y4YeHHUs, BOCHHUTAHUS M PA3BUTHUA OOYYAIONIMXCS CpEACTBAMHU
yueOHoro mipeameta «buonorusi», omnpeaenser o00s3aTeIbHOE MPEIMETHOE
colepKaHue, €ro CTPYKTypy, pacopelneiieHue 1o pasjieiaM U Temaw,
PEKOMEHIyEMYIO TOCJIEIOBATEILHOCTh M3YUYEHHUsI YYEOHOr0 MaTepualia ¢ yuéTom
MEXKIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH OOpa3oBaTEIbHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmnXCs.

B mporpamme 1o OuoiormM Tak)Ke YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJbTaTam
oOyueHuss B (QOPMHUPOBAHWU OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHON
NESATeTbHOCTU/Y4eOHBIX JCHUCTBUM OOydYarOIIUXCsl MO OCBOCHHUIO COJIEpKaHUs
OMOJOTNYECKOro 00pa30BaAHMUS.

B nporpamme no ouonoruu (10—11 knaccel, 6a30BbIil ypOBEHB) peaan30BaH
NPUHIUIT TPEEMCTBEHHOCTH B HM3yYE€HWW OHOJOTWH, Onarogaps dYeMmy B HeEi
IpOCMAaTPUBAETCS HANPABIEHHOCTh HAa pA3BUTHE 3HAHWUW, CBA3AHHBIX C
dbopMUpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpUEHTALMI JTUYHOCTHU, KOJIOTUIECKOTO MBIIUICHHUS, MPEJCTaBICHUN O 370POBOM
oOpaze KU3HU U OEpeKHbIM OTHOIICHUEM K OKpY)KalolleW NPUpPOIHON cpee.
[ToaToMy Hapsimy ¢ U3ydyeHHEM OOLIEOMOJOTHMYECKUX TEOPUH, a TaKXKe 3HAHUU O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTUU YJEIeHO BHUMAHHWE HCIIOJIb30BAHUIO
NOJTyYCHHBIX 3HAHUW B MTOBCEIHEBHOM KU3HU JJIsl PEIICHUS MPUKIAAHBIX 3a/7a4, B
TOM 4HClie: NpO(UIAKTUKA HACIEACTBEHHBIX 3a00JI€BaHUI YEIOBEKA, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
LEJIECO00pa3HOro TMOBEJIEHUS B OKPYKAIOUIEH MNPUPOJHOM cpele, aHaius3a
BIUSHUSA XO3IUCTBECHHOM NCATCIBbHOCTH YCIIOBCKA HA COCTOQAHUC ﬂpﬂpﬂ]’[HFJX nu
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MCKYCCTBEHHBIX DKOCHCTEM. Y CHJICHUE BHUMAHUS K IPUKJIATHON HANPABIECHHOCTH
ydqeOHOro npeaMera «bHOJIOTHS» MPOTUKTOBAHO HEOOXOIUMOCTHIO 0OeCTICUCHUS
YCIIOBUHM IS PEIICHHS OJJHOM M3 aKTyaJbHBIX 33J1a4 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTOopass mpennonaraer (HopMUpoOBaHHE Yy  OOyYaroIIuXcs
CIIOCOOHOCTH aJIaliTUPOBAThCA K W3MEHEHHSIM JIUHAMHUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE cpeaHero oOImero 0oOpa3oBaHHsS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GpopMupoBaHUE y OOYYAIOMIMXCSA MPEJICTABICHUN O
HAyYHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENIbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMd U SBOJIOLMH, CO3AaET
yCIIOBUSL  JUISi:  TO3HAHWUSI  3aKOHOB  JKMBOM  MPUPOJBI,  (OPMUPOBAHUS
(YHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M 0Oe30MMacHOro ooOpasa
YKU3HH, YKOJIOTUYECKOTO MBIIUICHHS, IICHHOCTHOTO OTHOIICHHUS K XUBOH MPUPOJIC
U YEIIOBEKY.

Bonbioe 3HaYeHHEe OMOIOTHS UMEET TAaK)KE JIJIS PEIICHHS BOCTIUTATEIILHBIX
pa3BUBAIOLIMX  3a/Ja4  CpeaHero  ooOmero  0o0pa3oBaHMs,  COLUATM3ALUU
oOyuaronuxcs. M3ydyenune 6uonorun oOecreyuBaeT yciaoBHs Uisl (GOPMUPOBAHUS
WHTCIUICKTYaIbHbIX, KOMMYHHUKAITMOHHBIX W  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpPHI, CIIOCOOCTBYET HHTETpAIlMH OMOJOTWYECKUX 3HAHHHA C
MPEICTaBICHUSIMH U3 JIPYTUX YYCOHBIX MPEAMETOB, B YACTHOCTH, (U3HKH, XUMHH
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O TMPEIHA3HAYCHUH YYCOHOTO MpeameTa
«buonorus» CcOCTaBUIM OCHOBY MJIA ONpPEACICHHUS IOAXOJ0B K OTOOpY W
CTPYKTYPHPOBAaHHUIO €r0 COACpP)KaHUS, TMPEACTABICHHOTO B IIporpaMme 110
OHMOJIOTUH.

Ot6op comepxanus ydeOHOTO Tmpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3HMLHMKA KyJIbTYpOCOOOPA3HOrO0 MOJX0Jd, B COOTBETCTBHH C
KOTOPHIM OO0ydYaromuecs IOJKHBI OCBOUTh 3HAHUS W YMCHUS, 3HAYUMBIC IS
dbopMupoBaHus OO0MIEH KyJIbTYphI, OMPEICISIIONINE aJeKBAaTHOE TIIOBEICHUE
YeJIOBeKa B OKPYXAIoMed MPUPOIHOU cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
JKU3HU U TIPAKTUYECKON aesTelbHOCTH. Oco00e MecTo B 3TOM CHUCTeMEe 3HAHUU
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIC CITY>KaT OCHOBOM I (hOPMHUPOBAHUS
IPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3AIHNH
OMOJOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COJAEpKAaHUA Y4YEOHOro MaTepualia B Mporpamme IIo
OMOJIOTUM OCYIIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHSI 3HAHHK 00
OTIMYUTENbHBIX OCOOCHHOCTSX JKMBOW MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aIiuu u
IBOJIIOIMH. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOTO npeameta «buomorus»
BBIJICTICHBI CIEAYIONINE COoAepKaTeabHbie TUHUU: «buomorus kak Hayka. MeTo bl
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HAy4yHOTO mMo3HaHus», «KieTka kak Ouosormdeckas cucrema», «OpraHu3M Kak
Ouonornyeckas cucreMa», «CucreMa M MHOTooOpaswe OpraHuYecKOro MHUpPaY,
«IBOJIIOLMS KUBOU MPUPOABD?, « IKOCUCTEMBI U TPUCYIINE UM 3aKOHOMEPHOCTH.

Heab n3yvyennss yueOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHeE —
OBJIaJICHWE  OOy4YalOIIMMHCS  3HAaHUSIMA O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra MW MPUOOpPETeHHE YMEHH
UCIOJIb30BaTh ATH 3HAHUSA [JIs TPAMOTHBIX JEUCTBUM B OTHOUIEHUU OOBEKTOB
KUBOUM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1ienu u3ydeHus: yuyeonoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeUrBACTCS PEUICHUEM CIEIYIOIINX 3a/a4:

OCBOCHHME OOYYaIOIIUMUCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOMN
Juisi (GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MUpa, O
METOJIaX HAyYHOT'O MO3HAHMSI, CTPOEHUU, MHOTOOOPa3uu U OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3aIluH, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHU;

dbopmupoBaHue y oOydYaromMXcs MO3HABATEIbHBIX, HHTEIUICKTYyaJIbHBIX WU
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHalu3a JAHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMU HAyYHBIX B3TJISAOB, MACH M TMOAXOJOB K HM3YYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcs oOmel KyJabTypbl, (YHKIHOHAIbHOM
IPAaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATH U OLICHUBATH SIBIICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOABl HA OCHOBAHMM 3HAHUN W ONbITA, IMOJYYECHHBIX MpPHU
U3y4eHUU OUOJIOTUH;

dbopmupoBaHue y OOy4arOmMXCS YMEHHH WLIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM [EATEIbHOCTH YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUH;

BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEJIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOIOICHUS STUYECKUX
HOPM TP TIPOBEJICHUN OMOJIOTUYECKHUX UCCIIEAOBAHMN;

OCO3HAaHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWW [UIS TIOBBIICHUS YPOBHS
AKOJIOTUYECKOHN KyIbTYpbl, 1Jisl (POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKH MOCJIEACTBUN CBOEH JIEATEIBHOCTH IO OTHOLICHUIO K OKPYKAKOLIEH Cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIOJEHUE MEp MPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpenmnero oOmiero obOpaszoBanusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS OOS3aTENbHBIM yUE€OHBIM TMPEIMETOM, BXOJSIINM B
COCTaB MpeaMeTHOI o0nacTn « EcTecTBeHHO-Hay4HbIE TTPEIMEThI.
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MECTO YUYEBHOTI'O IIPE/IMETA B YYEBHOM IIJIAHE
Jnis u3ydenust Onosoruy Ha 6a30BOM ypOBHE CpETHETO OOIIero 00pa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 knacce — 34
yaca (1 gac B HefeIi0).
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COJEPKAHUE OBYUYEHUSA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamHu, (uiocodueil, ITUKOM, S3CTETUKON U MPaBOM.
Ponp Ouonoruu B (QOpMUPOBAHMH COBPEMEHHOW HAy4YHOH KapTUHBI MHpA.
Cucrema OGMOJIOTUYECKHUX HAYK.

Mertob! MO3HAaHUS KUBOM IPUPOIBI (HAOTI0IEHUE, SKCIIEPUMEHT, OITUCaHuE,
U3MepeHue, KiaccupuKalus, MOJCIUPOBAHUE, CTaTHUCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

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

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI SKUBOUW TPUPOIBI.

JlaGopaTopHble U MpakTUYeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «lcmonp3oBaHHe pa3IUYHBIX METOJOB MpPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otauuue
YKUBBIX CUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HoOOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHbIA, MOMYJSIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoIeHOTHYECKUIT), OnoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKH KM3HW», «YPOBHHU OpraHU3aluU
YKUBOU IIPUPOABD».

O6opynoBanue: moaenb Mmonekyisl JTHK.

Tema 3. XuMHYeCKHIl COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMA BOJABl W MHUHEpaIbHBIX BemiecTB B KkieTke. l[lomnepxkanue
OCMOTHUYECKOI0 Oasianca.

benku. CoctaB u crpoenne 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HeszaMeHnmble 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonormdeckue
byHKIIUU OEIIKOB.
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depmenThl — Ouonormdyeckue Karanusatopbl. CTpoeHue ¢epMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuupuaHocts. KodepmeHTsl. BuTaMuHBL
Otnuuusa pepMEHTOB OT HEOPTAaHMYECKUX KAaTaIM3aTOPOB.

VYrneBonael: MoOHOcaxapuabl  (IJIIOKO3a, pubo3a W Je30Kcupub03a),
aucaxapuabel - (caxaposa, JIaKkTo3a) M MoJucaxapuibsl  (Kpaxmay, TJIMKOTEH,
1eJUT0I103a). buonornyeckue GyHKIMM yTIE€BOJOB.

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
rupogoOHbie  cBolcTBAa. buonorndeckue ¢yHkuun sunuaoB. CpaBHeHUe
YIJIEBOAOB, OCIKOB U JIUMU0B KaK HICTOYHUKOB SHEPTHHU.

HykneunoBsie xkwucinorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX Kuci0T. Ctpoenue u ¢pynknuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: ctpoenue u pyHKIIHH.

[utonorus — Hayka o kietke. Kiietounas teopust — npumep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHUSI KIETKH.

Knerka xak menoctHas »uBas cuctema. OOmuMe MNpU3HAKUA KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekynasl /IHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oelika.

Tunel KJIETOK: »yKapuoTHYecKas M mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOKapuoTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnmHoMemOpanHbie opradHouabl kietku: JIIC, anmapar ['ombmxw,
IU30COMBI. [lonyaBTOHOMHBIE OpraHOMABl KJIETKH: MHTOXOHAPHUH, IUIACTHIBIL.
[IpoucxoxaeHne MUTOXOHIApHM H miactud. Buasl mmactun. HememOpanHbie
OpraHOWIbI KJIETKA: PUOOCOMBI, KJICTOYHBINH IIEHTP, IIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 000J04Ka,
KAapHOIlIa3Ma, XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KJIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lneliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pankinn, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabmuubr u cxemsl: «lleproguueckas TadiaUIIAa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MOJIEKYITbI BOJIbI», «brocnuTes Oenka», « CTpoeHue MOJIEKYJITbI OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIBI
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AT®», «CtpoeHre 3yKapHOTUYECKON KIETKW», «CTpOoeHuEe KUBOTHOU KIIETKH,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOoeHHE MPOKAPUOTUYECKON KIETKWY,
«Ctpoenue sifipa KIETKN», « Y TIeBOAbD, «JIMIuab».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I IPOBEICHUS
HAOJIIOICHUI, W3MEpPEHUM, HKCIEPUMEHTOB, MHUKPOIMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabopatopHasi pabora No 1. «M3yyeHue KaTaaIUTHUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMUJIA3bl UIIH KaTanasbl)y.

JlabopatopHast pabora Ne 2. «M3ydeHuwe CTpOeHUS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTEpUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX
OTHCAHUE.

Tema 4. 7KuzHeaesTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. AcCUMUIIALMS (TIaCTUYECKUT OOMEH) U
JUCCUMWIIISIITUS (PHEpreTuueckuid oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipollecca
MeTabosm3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W DYHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tumnbl oOMeHa BemiecTB: aBTOTpOGHbIN U rerepoTpodHbiid. Posb dhepMeHTOB
B 0OMEHE BeIleCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3d. CperoBas U TeMHOBas (a3pl (doTocuHTe3a. Peaknuum
dboTocunTe3a. IPPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuu. 3HAUEHHE XEMOCHHTE3a JUIs
KW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PacrierieHue BElIeCTB, BbIJEICHUE U
AKKyMYJIHDOBAHUE DSHEPrUUM B KIETKE. OTalbl JSHEPreTUYECKOro oOMeHa.
I'mukonu3. Bpoxkenue u ero Buibl. KHUCIOPOJHOE OKHUCIEHUE, WM KIETOUHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. DddexTUBHOCTD
SHEPreTUYECKOro OOMEHa.

Peaknmum MarpuuHoro cuHTe3a. I'enHetmueckas wuHbopmanms u JHK.
Peanuzanus reHetnueckoil mH(pOpManuMu B KIETKE. | €HETHMYECKUH KOI U €ro
cBoiicTBa. Tpanckpurus — Matpuuabii cuaTe3 PHK. Tpancnsmus — OuocunTes
Oenka. Otambl TpaHchsauuu. KoaupoBanwe aMHHOKHCIOT. Poms pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMmel xku3Hu — BUpYChl. ctopust oTkpsiTus Bupycos (. W.
NBanoBckuii). OcCOOEHHOCTH CTPOEHHUS U IKU3HEHHOTO IIHMKJIA BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummyHonedummra yenoeka (BUY) — BozOyaurens CITN/a.
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OOpatHas ~ TpaHCKpUWIIIMA, peBepraza W wuHTerpasa. I[IpodumakTrka
pacrpocTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxeMbl: «Turnbel nutadgus», «Metaboauzm», «MUTOXOHIPHY,
«JHepreTuyeckuii oomen», «Ximopormiacty, «®Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue 1 QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuuecKuil Koy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHBbIM 1ukn Bupyca CITN/a,
Oaktepuodaray, «Permukarusa JJHK».

O6opynoBanue: monaenu-antuinkanuu «Yasoenue JIHK u tpanckpunumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PazMHoKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounbiii 1uki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u mutos.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIunmonaHBIA M TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[[uTosiornueckne OCHOBBI PA3MHOXKEHUS W  MHIMBUIYAJIbHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenue knetkn — muto3. Craagumu muto3a. IIpoueccsl, nmpoucxondimue Ha
pPa3HBIX CTAUSIX MUTO3a. BUOTOTrMYEeCKuii CMBICT MUTO3A.

[Tporpammupyemasi ruOEIb KJIETKH — aronTo3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mosnoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HaJABOE, IOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cnopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPTraHU3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragun Mmeio3a. I[Iponeccsl, mpoucXoasiiue Ha CTagusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonmormdyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBbIe JKene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaTo30MM, SMIEKIETKAa) — CHEepMaTOreHe3 M OBOIEHE3.
OcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo30uaoB. OmIogoTBOPEHUE.
[Taprenorenes.

NnnuBunyanbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiienne, racTpynsnus, opraHorene3. [loctamOpuoHanbHOE pa3Buthe. THIBI
MOCTAMOPHOHAILHOTO Pa3BUTHA: TpsAMOE, HempsiMoe (MuunHOYHOE). BrusiHue
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Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKJIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUui», «BereratuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenne xpoMocoMbl», «Knerounsiii mukn», «Pemmukamua JIHK», «Mutos»,
«Meiozy», «lIpsmoe u HemnpsiMoe pa3BuUTUE», «l'aMeToreHe3 y MIEKONUTAOIINUX U
YenoBeKa», «OCHOBHBIE CTAJINA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJICKOTIMTAIOLIETO», «SMIeKIeTka MIEKONUTarmero», «Kapuoknies B KieTKax
KOpElIKa JyKa», MarHuTHas MOJEib-allUINKauus «/leneHne KIeTkn», MOJeib
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpakTUYeCKHe padoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHue muTo3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOIpenapaTaxp».

JlaGopatopHasi pabora Ne 4. «3yueHue CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pazsutus reHeTuku. Ponbs nurosnorun
U SMOpPHOJIOTMM B CTAHOBJICHHM TE€HETUKH. BKiIag pOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToApl TeHETHKU (TUOPUI0TOTUYECKUH,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHEeTUUECKUi). (OCHOBHBIE TI'€HETUYECKHE
noHsTUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBIEHHbIE . MeHmenem.
MonorubpumHoe CKpeluuBaHue. 3aKOH eauHooOpasus THOPUIOB TIEPBOTO
nokosneHusa. IIpaBuno JOMUHUpOBaHUSA. 3aKOH pACIICIUICHHUS IPU3HAKOB.
I'unote3a ynuctoTel rameT. [loaHOE U HEMOTHOE JOMUHUPOBAHUE.

JuruOpuaHoe  ckpenuBaHue. 3aKOH  HE3aBHCHMOTO  HACIEIOBAHUS
npu3HakoB.  l[uTOreHeTHYECKHE  OCHOBBI  IUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaIU3UPYIOLIEr0 CKPeIluBaHUs
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacleJOBaHUIO TeHOB. HapyllleHue cuernseHusi reHOB B pe3yJibTaTe
KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ €HETUYECKHE KAPThI.
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I'enetuka mosia. XpoMOCOMHOE OMpEACIICHUE MoJia. AYTOCOMBI U TOJIOBbIE
XpoMocoMbl. ['omoramerHele W reTeporaMeTHble OpraHu3mbl. HacnenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBocTh. BUabl H3MEHYMBOCTH: HEHACIIECICTBEHHAS U HACJIEACTBCHHAS.
Pone  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(PHUKAITMOHHON N3MEHUYMBOCTU. BapuanimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE MPHU3HAKU U HX
HOopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacneacrBennasi, wiM reHOTHNHYECKasi, M3MEHUMBOCTh. KomOuHaTHBHAS
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTaloHHast ”3MeHUYMBOCTh. Kitaccudukanust MyTaluii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHbIe. YacToTa U mpuuuHbl MyTaluii. MytareHasie (hakTopBbl.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HAceICTBEeHHOW n3menurnBocty H. M. BaBumnoga.

BhesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun yenmoBeka. OCHOBHBIE METOIbl T€HETUKU
YyeJIoBeKa: FreHeaIOTMUYECKUM, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE ONpEEICHUE TE€HOTHIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[II1P-anamm3a. HacneacTBeHHbie 3a00JIEBaHUS YEIOBEKA: TI'€HHBIC OOJIC3HU,
00JIe3HU C HACJIEJCTBEHHOM MpPEeApacloyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W reHepatuBHble MyTauuu. CTBONOBbIC KIETKU. [IpuHUUIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKHA U JICYEHUS TeHETUYECKHIX
0one3Hel. MeauKo-TeHEeTUYECKOe KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JdeMoHcTpanuu:

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

Tabmubl ¥ CXEMBI: «MoHOTHOpPUAHOE  CKpEIIMBAaHUE UM €ro
UTOTC€HETUYECKAsT OCHOBa», «3aKOH PACHICIUICHUS W €ro IUTOTeHETHYEeCKast
OCHOBa», «3aKOH  YHCTOTBI  ramet», «JlurubpumHoe  CKpenuBaHHE,
«luTomornyeckue OCHOBBI JUTHOPHUTHOTO CKpEIIMBAHUAY, «Meto3y,
«B3auMonenCcTBUE AJUIENIBHBIX T'EHOB», «l'€éHeTMdyeckne KapTbl pPacCTEHUU,
KUBOTHBIX U 4eJIOBEKa», «l'eHeTuka mnoiyia», «3aKOHOMEPHOCTU HAacjleAOBaHUs,
CLUEIUIEHHOrO C mnosiom», «KapuoTumel YemoBeka © KUBOTHBIX», «Buabl
U3MEHUMBOCTHY, «MonudukanronHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eneruka rpymni KpoBu», « MyTallnoOHHAsS U3MEHUYUBOCTHY.

O6opynoBanue: MoAeNU-aNMIIUKau «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonnoe nmomuuupoBanuey, «Jlurnbpumnoe ckpenuBanue», «llepekpéct
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XpOMOCOM», MHKPOCKOII W MuKpompenapar «po3zoduina» (Hopma, MyTauuu
(bOpMBI KPBUILEB M OKPACKH Tela), repbapuii «I'opox MoCeBHOM».

JlabopaTopHble U paKkTH4ecKne padoThbi:

JlabopatopHasi pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HUIIbI HAa TOTOBBIX MUKPOTIPENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenue moauduKalinoHHON M3MEHYNBOCTH,
MOCTPOCHHE BAPUALIMOHHOIO PsAJia U BAPUALTMOHHON KPUBOW».

JlabopatopHasi pabora Ne 7. «AHanu3 MyTanui y Ipo30(uiibl Ha TOTOBBIX
MUKPOIIPENnapaTaxy».

[Ipaktuueckas pabora No 2. «CocTaBieHHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOILECC. 3apOXKICHUE CEJIEKUNHA U JIOMECTHUKALUS.
Yuenue H. W. BaBumoBa o0 T1ieHTpax MPOUCXOXKIECHUSI U MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. LIEHTpbl MpOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
OpOJa, ITAMM.

CoBpeMeHHbIE METO/Ibl CeleKIUU. MacCoBbI U MHIUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OLIEHKa JKCTEpbepa. bIM3KOPOICTBEHHOE
ckpeuiuBanue — HUHOpuAMHI. Yucrag nuHusa. CKpellMBaHUE YUCTHIX JIUHUH.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rtulOpuauzauus U €€ ycnexu. VCKycCTBEHHBIH MyTareHe3 H
MOJyYCHUE MOJMIUVIONAOB. JIOCTHKEHHSI CEJNEKIIMU PACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. | €HHAs HMHKEHEpHS. ITarmbl
cozganust pexkomOuHantHoM JIHK wu TpaHcreHHsix opranu3moB. Kierounas
uHXeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiloHnpoBanve BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoryueckue W dtudyeckue  mpobmemb. MO —  reHermuecku
MOJU(UITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypun, I'. /1. Kapneuenko, M. @.
NBanos.

Tabmuiel m cxeMbl: Kapta «L[eHTphl NPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl qoManHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otmanénnas rudpuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Tomummongusy, «OObEeKTHl OnoTexHOoNMOTHM», «KJIeTOUYHBIE KYJIbTYpPhl U
KJIOHUpPOBaHUE», « KOHCTpyHpOBaHHE U MEPEHOC TEHOB, XPOMOCOM.

O6GopynoBaHHe: MYJISKH TUTOJIOB M KOPHEIIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CeabCKOX035HCTBEHHBIC PACTCHUS.
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JlabopaTopHble U NpaKkTH4ecKue padoThbl:

Okckypcus «OCHOBHBIE METOJBl M JOCTHUKEHHUS CEJIEKIHUH PACTCHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, MJIEMEHHYO bepmy,
COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHAS O0HOJIOTHA.

[IpennoceulIku BO3HUKHOBEHHUS! HBOJIOLMOHHOW TEOPUU. ODBOJIIOLUOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHue 3BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTUHU U APYTUX HAYK.

CBuzerenbctBa 3BoJONMHU. [lajmeoHTONOrMYeCKHe: MOCIIEI0BATENbHOCTD
NOSIBJICHUSI BUJIOB B MaJCOHTOJOTUYECKOW JIETOMHCH, MEePEeXOJHbIE (HOPMBI.
buoreorpaguyeckue: cXoJICTBO U paznuure hayH U Giop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W PA3NHUMsl SMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIC, aHAJIOTUYHbIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTed y BCEX
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMOKYIIME CHUJIbI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEONpeaenéHHas W3MEHUYHBOCTb,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Botonuu (CTI) n e€ 0CHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsnus kak eAMHKUIA BUAA U SBOIIOLUH.

JBroxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Mpupoje. MyTallMOHHbIN
npouecc M KOMOWMHATHMBHAS WM3MEHYMBOCTH. llomynsiimoHHBIE BOJHBI M Apeud
reHoB. M30is1ust 1 MUrpanusi.

EctecTBeHHBI OTOOp — HampaBiIsOmui (GakTop HBOMIOIUUA. DOPMEI
€CTECTBEHHOTO 0TOOA.

[IpucnocoO0neHHOCTh OpPraHU3MOB KakK pe3ysibTaT dBoitonuu. [Ipumepsr
IPUCTIOCOOJICHH Y OPTaHI3MOB. ApoMOp( 036l ¥ HIANOATATTAIIHH.

Bun wu BumooOpazomBanme. Kputepum Buma. OcHOBHBIE  (POPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHIECKoe.

Maxkpospomonus.  DopMbl  3BONIOLNUU:  (UIETHYECKas, JAUBEpPreHTHAs,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOMIOIMH.

[TporcxoxieHre OT HecneuuaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anns. AJanTUBHAS paauarys.

JdeMoHcTpanuu:
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IToptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K.
M. Bbap, D. I'ekkensb, @. Mromiep, A. H. Ceepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHuoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «Wnumoamantanum», «OOmas aereHepanus,
«/JIBmkymue cuibl 3BomoIuu», «Kapra-cxema wmapumpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa3zoBaHuey», « IKOJIOTHUECKOE BUA00OPA30BAHUEY.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOJIOB M CeMsiH, KoJuieKiusl «[IpuMephl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS IBOJIONUNY, 00BEMHAA MOJEIb
«CTtpoeHue roJIOBHOIO MO3ra NO3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, Koyuiekius «DopMbl COXPaHHOCTH
HCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmojenb anmummkamus «llepexpéct
XpOMOCOM», BlIaXHble Tnpenapatrbl «Pa3Buthe HacekoMmoroy», «Pa3Butue
JATYUIKWA», MUKporpenapaT «/lpozoduia» (HopMma, myTtanuu GOpMbl KPbUIBLEB U
OKpPACKH TeJna).

JlaGopaTopHble U MpakTUHYeCKHEe PadoThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHue BHUJIOB O MOP(HOIOTHUUECKOMY
KPUTEPHUION.

JlabopartopHas pabora Ne 2. «Onucanue nmpucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOIO XapaKTepay.

Tema 2. Bo3HMKHOBeHME U pasBUTHE KM3HHM HA 3emuie.

JloHayuHble TpEACTaBICHUS O 3apOXKJICHWM >KU3HU. HaydHble THUIOTE3bl
BO3HUKHOBEHHUSI KM3HM Ha 3emje: abuoreHe3 W NaHcrnepmus. XuUMUYEcKas
3BONIONMS. AOHMOTE€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BOIIOIMU. HavyanbHbie 3Tarbl
ononornyeckoi sBommoruu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOIUSI.
®opMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emiie mo spaM u nepuojaMm. Karapxei. Apxeiickas u
nporepo3oiickass d3pbl. llameosolickas spa u €€ mnepuoAbl: KEeMOPHUICKUH,
OPJIOBUKCKHM, CUITYPUNUCKUN, TE€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30iickas 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaitHo3oiickasgs »d3pa W €€ TepuoJbl: MMaJCOr€HOBBIA, HEOTCHOBBIM,

AHTPOIIOr€HOBBIM.
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XapakTepucTUKa KiIuMaTa U TeOJOrMYecKux IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOIO U KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [losiBNIEHHE, pacUBET U BBIMUPAHUE IPYIII JKUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro Mupa Kak oOTpaxkeHue 3Boonud. (OCHOBHBIE
CUCTEMATHYECKHE IPYMNIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIOJIOTUs KaK Hayka. Pa3Butue npeacTaBieHUn O
MPOUCXOKJIECHUHM YesnoBeKa. MeTroabpl u3ydeHus aHTponoreHesa. CxonacrtBa u
pa3JINuus YeJIOBEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

HBuwxymume  cuibl  (paktopel) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHBIH 00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIUI TPYAA, MBILJIEHUE, PEYb.

OcCHOBHBIE CTaJ MU U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek
ymenbiid, Yenosek npaAmoxomsaumi, YenoBek HeaHaepTanbCKui, YermoBek
pa3ymHbIii. Haxonku ucCKoOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUA, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYIUsL.

UYenoBeueckue packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPONEOUHAsS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBAaTOpHalIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKaHcKas).  UepThl  MPHUCIOCOOJICHHOCTH  MpEeJCTaBUTENICH
YeJIOBEYECKUX pPAC K YCJIOBHUSM CYIIECTBOBaHMS. EJUHCTBO uUenOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Pemn, JI. Ilactep, A. . Onapun, C. Mwmwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3aukHoBenne ConaHEUHON cHCTEeMbl», «Pa3Buthe
opraHuyeckoro wMupa», «PacturenpHas kinetka», «KuBOTHasg KJIeTKay,
«IIpokapuornueckas kinerka», «CoBpeMEHHass CHUCTEMa OPraHUYECKOro MHUPA»,
«CpaBHEHHE AaHATOMHYECKHX 4YEpT CTPOCHHUS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOIMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIoBEeKa», «/lpeBHenmme moan», «lpeBHue momm», «llepsbie
COBPEMEHHBIE JII0IN», «HeT0BEeUeCKUE pach».

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaNblla, KPOMAHBOHIIA), CIECNKU WU
M300paXeHUsT KAMEHHBIX OpYAUH TMEepBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPHI,
pybmia, ckpebia), TeOXpoHOJoruueckas Tabmuma, Koyekuus «DPopMbl
COXPaHHOCTH HUCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

[Ipaktrueckas padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PACTCHUN U
KUBOTHBIX B KOJUIEKIIUSX).
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DKCKypcus «IBOJIOUS OPraHUYECKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbIA WA KPACBETUECKHUI My3€il).

Tema 3. Opranu3msl U OKpYysKaIas cpeaa.

DKOJIOrus KaK HayKa. 3aJa4yd U pa3delibl 3KOJIOTUUA. METOIbl SKOJIOTHYECKUX
UCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTraHU3MEHHAs.

Oxonornueckue (¢akrtopel. Kiaccudukamuss SKOIOTHUYECKUX (PAKTOPOB:
abnoTtuyeckue, OMOTHMYECKHME U aHTPOIOreHHbIe. JleHcTBHE HSKOJOTHMYECKHX
(GaKkTOpOB Ha OPTraHU3MBI.

AbGuotuueckue (akToOpbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGnenusi  OpraHM3MOB K  JIEWCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMsl.

buotnueckue (hakTOopHI. Bunnr OMOTHYECKUX B3aUMOJIEVCTBUM:
KOHKYpPEHIIHS, XUIIIHUYECTBO, cMMOM03 U ero Gopmsl. [lapazutusm, koomnepanus,
MYTyalau3M, KOMMEHCaau3M (KBapTUPAHCTBO, HAXJECOHHYECTBO). AMEHCAIIU3M,
HEeWUTpanu3M. 3HaueHUE OUOTHYECKHX B3aUMOJCHCTBUM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonyiasuud. OCHOBHBIE IOKa3aTeNH
HNOMYJSUMU: YUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuka YucIeHHOCTY MOMYJISIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «IIpupognsie 30Hb1 3emun», «Cpeabl 0OUTaHUS
opranusMoBy», «®oronepuoguzm», «llonmymsmum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJSIUU UHPy30pun-TyPenbkuy, «Iluiesbie nenm».

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonornaeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopatopHas pabota Ne 4. «Brnusare cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuyeckas padota Ne 2. «IloacyéT mIOTHOCTH NOMYISUMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo oprann3aMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
IpOCTpaHCTBEHHAs, Tpoduueckass (numieBasi). Bunbi-nomunantel. CBs3u B
ouoneHose.

Dkoyornueckre cuctembl (dKocuctemsbl). [loHstTne 00 »dKocHCTEME W
ouoreoneHo3e. DOYHKIUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTHI,
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KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEHIECTB U NOTOK 3HEPIMU B IKOCUCTEME.
Tpoduueckue (muuieBble) YPOBHH OHKOCHUCTEMbI. [IuieBble LEeMu M CETH.
OcHOBHBIE TIOKAa3aTeIu HKOCUCTEMBI: OHoMmacca, MPOAYKIUS. DKOJIOTHYECKHE
NUPaMUIb: TPOAYKIMU, YHUCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYHUBOCTh, CAMOPETYJIsALIMS, pazBuTHE. CyKIIeCCHsl.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOIHOTO
WIH IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHBIE  IKOCUCTEMBI.  ATpOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTop ycTOMUMBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepsl Kak
rI00aJIbHOW 3KOCUCTeMBI. J[MHamMHueckoe paBHOBecME U oOpaTHas CBS3b B
o6uocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXUMHUYECKHE LIUKIIBI JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiid. AHTPOIIOTeHHbIE U3MEHEHUs B buocdepe.
['noGanbHbIE HKOJOTUYECKUE TTPOOIIEMBI.

Cocy1iecTBOBaHuE MIPUPOBI 151 YEJI0BEUYECTBA. CoxpaHnenue
O0ropa3zHoo0pa3usl Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA PallMOHAIBLHOTO
yIpaBIEHUA TPUPOJHBIMU peCypcaMH M HX HCHONb30BaHue. JlocTmxeHus
OMOJIOTMHU U OXpaHa MPUPO/IbI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl n cxemsl: «llumesble nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpupogueie coobmectBay, «llemu mnuTtaHus», «IKOJIOTHYECKAS MUPAMUIAY,
«buocdepa u yenoBex», «IKocUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMa
XBOMHOrOo  Jjeca», «buomeHo3 Bogoémay», «ArpoiueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICUCTBHUSI HA Ipupody», «BaxuHeWmmne UCTOYHUKHU
3arpsA3HEHUs] BO3JyXa M IPYHTOBBIX BoA», «llouBa — Ba)kHeWIasi cOCTaBIISIIOLIAS
o6uochepo», «Paktopel Aerpaganuu mousy, «llapaukoBsiil 3Qdext», «DakTopbl
PaIMOAaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Omochepsi»,
«Pacmpoctpanenue xku3HH B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopor a3oTa B IpUpoOAe».

O6opynoBanue: Mojaenb-anuInKanus «Tunudaable OMOLIEHO3bI», TepOapwii
«PacturenbHbIe COOOIIECTBAY, KOMUICKIINH «bHoleH03y, «BpeauTenn BaxkHEHITHX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu UM KOJJICKIIMM PAcCTCHUH W
KUBOTHBIX, IPUHAJUIEKAIINE K PAa3HbIM 3KOJIOTMYECKUM TpPyHIaM OJHOIO BHU/A,
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Kpacnas xuura Poccuiickoii ®eneparun, W300paKeHHUS] OXPaHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.
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INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBaKTCs TpeOOBaHUS K pPeE3ysbTaTam
OCBOCHHUS  OOyYalolMMHCSI TporpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUA Npeamera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMHUCS POCCUMCKON
IPaKJAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOONpENEICHUI0, HaJIWYhMe MOTHUBAIlMM K  OO0y4eHHIo  OHOJOTHH,
IICJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM IUYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPaJULUN pPa3BUTHS OHOJIOTHYECKOTO
3HaHHUSA, TOTOBHOCTb U CIOCOOHOCTh OOYYarOUIMXCs PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMM, IPHUCYIIUMU CHUCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HAJIMYME SKOJIOIMYECKOr0 IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «buoJIorusy) JOCTUTaroTCs B
€AUHCTBE Y4YeOHOW M BOCHUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMU, HCTOPHUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpPaBHWJIAMH M HOPMaMH
IOBEJICHUS! U CIOCOOCTBYIOT IIpoOlleccaM CaMOIIO3HAHHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBO)XEHUS K 3aKOHY U IMPABOMOPSJIKY, YEIOBEKY TPyAa U CTaplIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJULIUSIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepainuu, npupoae u
OKpYXarollen cpeje.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHMSI Yy4yeOHoro mpenMera «buonorus»
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
c(OpMHPOBAHHON BHYTPEHHEW TMO3ULMENH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPAJAULIMOHHBIM IEHHOCTSIM POCCHIMCKOT0 OOIIECTBa, PACUIMPEHHE >KHU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTH B IMPOLIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATENIbHON JESATENbHOCTH, B TOM YKCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULIMH 00YUYaOIIErocsl Kak akKTUBHOIO U

OTBETCTBEHHOI'0 YJIEHA POCCUICKOTO OOIIEeCTBa;
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OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, YBa)K€HUE
3aKOHA U MPaBOIIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JCATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUH Y4eOHBIX U MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
OMOJIOrMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATH B CBOMX JIEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
yueOHBIX, T[O3HABaTEJbHBIX M MCCIEIOBATEIbCKUX 3a7ad, YBaXKHUTEIbHOIO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTH POCCUNCKOU IpaXK1TaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApOXdy, YyBCTBA OTBETCTBEHHOCTU IEpE.
Ponunon, ropmoctu 3a cBOWM Kpad, CBOXO PoauHy, CBOM A3BIK M KYJIBTYDY,
IPOILJIOE U HACTOSLIEE MHOMOHAIMOHAJIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACHEAUIO U MAMATHUKAM IIPUPOJIBI,
NOCTHKEHUAM Poccun B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUICKUMX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOrMM, NOHUMAaHUS 3HAYE€HHUs OWUOJOTMM B TO3HAHUM 3aKOHOB
OPUPOABI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0ILIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO M 3aumute (OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OILICHHMBATh CUTYallMI0 UM MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHUE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTEIISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEWMHOM JKWU3HU B COOTBETCTBUM C
TpaIuiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;
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MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOM MPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATh KAYECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢puzun4yeckoro Bocnutanus, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIHMOHAJILHOTO 0JIArONOJIyYHs:

NOHUMaHUE W peaju3alus 3I0pOBOTO M 0Oe30MacHoro obpasza KHU3HU
(3m0poBOo€  TMHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TpaBUI U HOPM,
cOAJIaHCUPOBAHHBIM PpPEXUM 3aHATUA W OTHbIXa, peEryjspHas QuanyeckKas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOIIECHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXMUECKOMY 3/I0pPOBbIO;

NOHMMaHUE IEHHOCTH TMPaBWJI HHIUBUIYAIBHOTO U  KOJUJICKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUSI );

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMATbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHSITh TaKy0 JESATEIbHOCTD;

UMHTEpeC K pa3inu4HbiM cdepaM NnpodhecCUOHATBHONU NEeITeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccun UM Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlI€CTBOBAHHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: NPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIEHKM WX BO3MOXHBIX MOCIEACTBUI IS
OKPYKaIOUIEN CPEJIbL;

OCO3HaHWE TI0OATBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM U TMyTeH HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETAEMbIE TMPU H3YYCHUU OHOJIOTHH
3HAHUS W YMEHUS TPU PEIICHHH TNpoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHNE  MPaBWJI  TOBENEHUS B MPHUPOJE,
HaIlPaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECUS B DJKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKocHCTEeM, Orocdepsl);
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AKTUBHOE HEINpUATHE JEUCTBUM, MNPUHOCAIIMX BpEeld  OKpYXKaKUIEH
OPUPOJIHON cpesie, YMEHHE IMPOTHO3UPOBATH HEOJArONPHUATHBIE SKOJIOTHMYECKUE
NOCJICICTBUS IPEANPUHAMAEMBIX AEUCTBUI U MPEIOTBPAILATD UX;

HAJIMYHE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH HKOJIOIHYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOI'O Ha JMAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M UWTATEIBCKOW KYJbTYpbl Kak CpeacTBa
B3aMMOJICHCTBHS MEKy JIFOJbMH U ITO3HAHUS MUDPA;

NMOHUMaHHE Cheru@UKA OHOJIOTMM KaK HayKh, OCO3HaHHS €€ poJu B
(opMUpPOBAaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LETOCTHOTO
IpeiCTaBleHuss 00 OKpY)KaroIIeM MHUpE KaK O €JIMHCTBE IMPHUPOJIbI, YeOBEKa U
oOuiecTBa, B MO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUH MpodsieM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OMOJOTMHU /JI1 COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaThb PECypCHble  MPOOJIEMbI  pa3BUTHS
YeJI0BEYECTBA, IOMCKA MyTEe BBIXOJA M3 I100ANIbHBIX AKOJIOTHYECKUX MpoOiieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOMYYEHHH OWOJOTHMUECKUX 3HAHUW B MLEJIX
NOBBIIIEHNUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHSI SIBICHUI OKPYKAIOIIETO MUpPa M MPOUCXOIAIINUX B HEM M3MEHEHUIA,
yMEHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4yHBIX (DaKTOB H
UMEIOINXCS JAHHBIX C LEJIbI0 OJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh HHAMBUYAIbHO U B IPYIIIIE;
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TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMM TO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

[TpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOM
obpazoBaTenpHOM porpammel (10 kiacc)

Kon [TpoBepsiemble MpeIMETHBIE PE3YIILTATHI OCBOCHHSI OCHOBHOMN
IPOBEPSEMOTr0 o0pazoBaTeIbHOM POrpaMMbl CpelHEro o0I1Iero oopa3oBaHus
pe3ynbTaTta
1 ChopMHupOBaHHOCTH 3HAHUI O MECT€ M POJM OMOJIOTUU B CHUCTEME

HAyyHOrO 3HAaHUA €CTECTBEHHbIX HayK, B (opmMupoBaHHUH
COBPEMEHHOU €CTECTBEHHO-HAy4HOM KapTHHBI MHpPAa U HAy4HOI'O
MHUPOBO33pEHMsI; O BKJIAJ€ POCCHUMCKHX M 3apyOeXkHBIX YUEHBIX-
OUOJIOTOB B pa3BUTHE OHONOTMM; (PYHKIMOHATIHLHOW TPaMOTHOCTH
4eJIOBEKA JUIsl PELICHMS )KU3HEHHBIX 3314

2 YMeHHe pacKpbhIiBaTh COJACpP)KAHUE OHOJOTHMUYECKUX TEPMHUHOB U
MOHSATUMN: )KU3Hb, KJIETKA, OpraHu3M; MeTaboau3M (0OOMEH BEIIECTB U
MpeBpallleHne PHEPruu), TOMEOocTa3 (CaMOperyJsius), ypOBHEBas
OpraHu3aIus YKUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUE
(pempoyKIusi), HaCIEACTBEHHOCTh, N3MEHUYHUBOCTh, POCT M PA3BUTHE

3 YMmenne — w3naratb  OMONOTWYECKHME  TEOpUH  (KJIETOYHAs,
XpoMOcOMHas, MmyTranuoHHasi), 3akonbl (I. Mennens, T. Moprana,
H.W. BaBunoBa) u ywyeHus (0 UeHTpax MHorooOpasus u
MPOMCXOXKIACHUS  KyJIbTypHbIX pactenmii H.M.  Baumosa),
ONPENEIATh TPAaHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

4 YMeHne BIageTh METOJaMU HAyYHOTO TIO3HAHUS B OHOJOTUH
(HabnrofieHWe W OMUCAHUE KUBBIX CHUCTEM, MPOIECCOB W SIBJICHUIA;
OpraHu3alys ¥ TPOBEACHHE OHOJOTMYECKOTr0 JKCIICPHUMEHTA,
BBIJIBIDKEHHE  THUIOTE3bl;  BBISIBIICHHE  3aBUCHUMOCTH  MEXKITY
HCCTIeyeMbIMU BEJIMYMHAMH, 00BsCHEHHUE MOTyYEHHBIX
pEe3ylAbTAaTOB, WCHOJb30BAHHBIX HAYYHBIX MOHATUM, TEOopuil U
3aKOHOB; YMEHHE€ JeJiaTh BBIBOJbI HAa OCHOBAHHUHU IOJYyYEHHBIX
pe3yJIbTaTOB)

5 YMeHHe BBIACTATh CYIIECTBEHHBIC TPU3HAKH BHPYCOB, KIIETOK
MPOKAPUOT U DYKAPUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
OpraHu3MOB; OCOOEHHOCTHM TMPOIECCOB OOMEHa BEIIECTB U
IpEBpAIICHUs] PHEPTUU B KIETKEe, (POTOCHHTE3a, MIACTUYECKOrO U
PHEPreTUYEeCKOro  OOMEHa, XEMOCHMHTE3a, MHTO03a, Meio3a,
OTJIOZIOTBOPCHMSI, Pa3MHOXKEHUS, WHIUBUIYaTbHOTO Pa3BUTHUSA
opraHu3mMa (OHTOT€HE3)
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6 YMeHue nOpUMEHATh MOJy4YeHHblE 3HAaHUSA Uil OOBSICHEHUs
OMOJIOrMYECKUX MTPOLIECCOB U SIBJIEHUH, 111 IPUHSITUS MPAKTHUECKUX
pelleHuii B IIOBCEJHEBHOM JKM3HM B LelsiX oOecnedeHus
0€30MaCHOCTU CBOETO 3J0POBbS U 3[0POBbS OKPYXAIOLIUX JIIOJIEH,
cOONIOIEHUs HOPM TPaMOTHOTO IOBEAECHUS B  OKpYXKarollei
OPUPOAHON cpeze; NMOHMMAaHUE HEOOXOJAMMOCTH HCIOIb30BaHUS
JOCTM)KEHUH COBPEMEHHOM Ouosioruu M OUMOTEXHOJOTMHM  Ams
PaLMOHATILHOTO IPUPOI0TIOJIb30BAHUS

7 YMeHue pemiars dJE€MEHTapHble TEHETUYECKUE 3aJadd Ha MOHO- U
JTUTUOPHUIHOE CKpELIMBAaHUE, CIIETUICHHOE HacJICJIOBaHUE;
COCTaBJISATh CXEMBI MOHOTUOPHUIHOTO CKpEILIMBAHUS JUIS
MpEeICKAa3aHUs HACJIeAOBAHUS IPU3HAKOB Y OPraHU3MOB

8 YMeHue BBHIOTHATH JIA0OPATOPHBIE M TMPaKTUYCCKUE pPaOOTHI,
cobmromaTh mpaBuia mpu paboTe ¢ ydyeOHBIM M JabOPaTOPHBIM
000pyI0BaHHEM

9 YMeHne KpUTUYECKH OIIEHUBATh U MHTEPIIPETUPOBATH NH(POPMAITUIO

OMOJIOTMYECKOI0  COJIEpPKAHMsI, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE
3HaHMSI M3 Pa3IMYHbIX MCTOYHHUKOB (CMMU, HaydyHO-TIOMyJnsipHBIE
MaTepuainbl); dTUYECKHUE aCMEKThl COBPEMEHHBIX MCCIIEIOBAaHUM B
OUOI0TUH, MEIUIIMHE, OMOTEXHOJIOTUU

10 YMmenue co3gaBaThb COOCTBEHHBIE IHCbMEHHBIE UM YCTHBIC
cooOmeHus, 0000mas  OMOJOrMYecKyl0  UH(POpPMALHMIO U3
HECKOJIBKUX MCTOYHUKOB, TPAaMOTHO HCIOJB30BaTh MOHSATUIHBIN
amnmapaT OMOJIOTUH

[IpoBepsiemble arieMeHThI coaepskanus (10 kaacc)

Kon [IpoBepsieMblii 2JIEMEHT COAECPIKAHUS

1 buonorus kak Hayka

1.1 |buonorus - Hayka o xuBo# npupone. Ponp Guonoruu B ¢popMupoBaHUH
COBpPEMEHHOW Hay4dHOU KapTUHBI MUpa. CHcTeMa OMOJIOTHYECKUX HAYK

1.2 |Meroapl TO3HAHUSA >KUBOW TpUpOAbl (HaOMIOIEHUE, DKCIEPUMEHT,
OINKMCaHKE, U3MEPEHUE, KiTacCu(PHKaIUs, MOJICTUPOBAHUE, CTATUCTUICCKAS
00paboTKka TaHHBIX)

2 JKuBbIE CHCTEMBI M UX OpraHU3aIUs

2.1 |)KuBbie cuctembl (OMOCHCTEMBI) Kak TMpeaMeT HW3y4eHUs OWOJIOTHH.
CBoiicTBa OMOCHCTEM U UX pa3HOOOpasme

2.2 |YpoBHH  oOpraHu3anMd  OHOCHCTEM:  MOJEKYJISPHO-TCHETHUYECKUM,
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KJICTOYHBIN, OPraHU3MEHHBIM, MOMYJISIMOHHO-BUIOBON, SKOCHCTEMHBIH,
onochepHbIit

3 XHUMHUYECKAN COCTAaB U CTPOEHUE KIIETKU

3.1 XUMHUYECKUN COCTaB KIIETKH. XHMHUYECKHUE 3JIEMEHTBhI: MAKpPOAJEMEHTHI,
MHKpO3JIEMEHTHI. Boma u muHepaiibHble BemecTBa. OYHKIMM BOJBI U
MHUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loaaepkanne 0CMOTHYECKOTO OalaHca

3.2 |benku. CocraB u cTpoeHne OelKOB. AMMHOKHUCIIOTH - MOHOMEPHI OENIKOB.
He3ameHnMmble ¥ 3aMEHUMBbIE aMUHOKHCIOTH. AMUHOKHCIOTHBIN COCTaB.
YpoBHU CTPYKTYphl O€ITKOBOW MOJEKYIbl (IIEpBUYHASL, BTOpHUYHAs,
TpPEeTHUYHasl M YETBEPTUYHASL CTPYKTypa). XMMHUYECKHE CBOWCTBA OEIIKOB.
buonornyeckue GpyHkimuu O0enaKoB.

®epmeHThl - Ouosiormdeckue KartanuzaTtopbl. CrTpoeHue ¢epmeHTa:
aKTUBHBIM  LEHTp, cyOcTpatHas  cnenuduuHoctb.  KodepmeHTsbI.
Burtamunbl. Otnnuuns pepMEeHTOB OT HEOPraHUYECKUX KaTaln3aTOpPOB

3.3 | VYrmeBoapl: MoOHOcaxapunel (TVIIOKO3a, pubo3a U Je30KCUpubd03a),
aucaxapuabl (caxaposa, JJaKTo3a) M MoJiMcaxapuasl (Kpaxmali, TJIMKOTEH,
1eJITH0103a). brosnoruueckue ¢pyHKINUN yriieBOAOB.

Jlunuapl:  Tpuriuuepuabl, crepounabl, Qochoaunuasl. T'mapodunbHO-
runpopoOHbie cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE
YIIJIEBOOB, OCITKOB M IUMHUIOB KaK UCTOYHUKOB DHEPTHH

3.4 |HyknewnoBwsie kwuciotel: JJHK wm PHK. Hykneotuaslr - MoHOMEpHI
HyKJIeMHOBBIX KuciaoT. Ctpoenue u pyukiuu JJHK. Ctpoenne u ¢pyHkumu
PHK. AT®: cTtpoenue u ¢pyHKIIUU

3.5 |Huromorus - Hayka o kierke. Kmerounas teopus. Merombl M3ydeHHS
KJIETOK

3.6 |Knerka kak mernoctHas kuBas cuctemMa. OOmue TPU3HAKKA KIIETOK:
3aMKHyTass HapyxkHas MemOpana, moiekyinbl JIHK kak renernueckuit
ammapar, CuCTeMa CHHTe3a Oeka

3.7 |Tumbl KJIETOK: JyKapuoTHYecKas W TpokapuoTuueckas. OcoOeHHOCTH
CTpOEHHUsl TMpokapuoTuueckoi kierku. Kiierounass crenka OakTepuil.
Crpoenue sykaproTuueckoil kieTku. OCHOBHBIE OTIMYMS PACTUTEIBbHOM,
KUBOTHOU U TPUOHOM KIIETKH

3.8  |IloBepXHOCTHBIC CTPYKTYPHI KIIETOK - KJIIETOYHASI CTCHKA, TTTUKOKAIIUKC, UX
dbyakuun. Ilmazmatndeckass MemOpaHa, ee CBOWCTBA W (DYHKIIHMH.
[urormazma u ee opraHounbl. OgHOMEMOpaHHBIE OPTAHOWIBI KIIETKU:
snporuiazmatudeckass cerb (OIIC), ammapar [oapmxu, JU30COMBI
[TomyaBTOHOMHBIE  OpPraHOWABl  KJICTKH: MHTOXOHIPHH, IUTACTHIIBI.
[Ipoucxoxknenne  MUTOXOHAPUH W IIacTUA. Buuel  miuacTuf.
HememOpanHble oOpraHowabl KIETKH: PUOOCOMBI, KIETOYHBIM IEHTD,
PECHUYKH, KI'YTUKHA. DYHKIIMU OPraHOUIOB KJIETKU. BritoueHus
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3.9 |Snpo - perynasTopHblil LeHTp KieTku. CTpoeHue saapa: siaepHas 000J0uKa,
KapuoIia3mMa, XpoOMaTuH, SAPBIIIKO. XPOMOCOMBI

3.10 |TpaHCHOpT BEmIECTB B KIETKE

4 )KI/ISHCILC}ITeJ'IBHOCTB KIICTKH

4.1 OOMeH BeIecTB, WM METa00In3M. ACCUMUIIAINS (IJTACTHYSCKHN OOMEH)
U JUCCUMUIIALMS (PHEPreTUYECKU OOMEH) - JBE CTOPOHBI E€IUHOTO
nporiecca Metabonmu3ma. Tumbl oOMeHa BemIeCTB: aBTOTPO(HBIN U
rereporpodHbiii. Poib pepmeHTOB B 0OMEHE BEIIECTB W IpEBpaIleHUU
SHEPIHH B KIIETKE

4.2 |®orocunTe3. CmeroBas u TeMHOBas (a3pl (orocwHTE3a. Peaknun
doTocunTe3a. DpdekTuBHOCTh PpoTOocHHTE3a. 3HAUCHHE (POTOCHHTE3A IS
KU3HU Ha 3emsie. BnusitHue ycioBuil cpeapl Ha (OTOCHHTE3 M CIOCOOBI
MOBBINIECHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIIHe OaKTEepuu. 3HAYCHHE XEMOCHHTE3a
JUTSL J)KU3HU Ha 3eMiie

4.3 |Dueprernyeckuii 0OOMEeH B KieTKe. Pacrienienue BemecTs, BBIACICHHE H
aKKyMYJIMpPOBaHHE SHEPruM B KIETKE. DTambl SHEPreTUYECKOro oOMeHa.
I'muxomns. bpoxenue wm ero Buael. KucimopogHoe okucieHue, Wid
KJIETOYHOE JipIXaHue. D) PEeKTUBHOCTh IHEPreTUIECKOro 0OMeHa

4.4 Peakniun matpuunoro cuHTe3a. ['eHermueckas wuHpopmarms u JIHK.
Peanuzanus renernyeckord mHpopManuu B kieTke. ['eHeTHyeckuii koa u
ero csoucrBa. Tpanckpunuusa - matpuunslid cuare3 PHK. Tpancnsannms -
ouocunTe3 Oenka. KomupoBanme amuHOKHCIOT. Pomp pubocom B
ouocuHTEe3e OeJIKa

45 |Heknerounble QOpMbl XKU3HU - BUPYCHL. McTopus OTKpBITHUS BHUPYCOB
(JAHN. WBaHoBckuii). OCOOCHHOCTH CTPOCHHMS U IKHU3HEACATEIHLHOCTH
BUpycoB. bakrepuodaru. bone3Hu pacTeHuid, >XUBOTHBIX M YEJIOBEKA,
BbI3bIBacMbIe BHpycaMu. Bupyc mmmyHonedunura yenosexka (BUY) -
Bo3Oynutens CIIW/a. Ilpodunaktuka pacnpoCTpaHEHHs] BHUPYCHBIX
3a0oJeBaHMit

5 PazmHoOkeHHne 1 MHAMBUAYaTbHOE Pa3BUTHUE OPIaHU3MOB

5.1 |KneTouHbll UK, WIKM KU3HEHHbIM LUK KieTku. MHTepdaza u MuTos.
[Ipomeccrl, mpoTekatomme B wuHTEepdaze. Perummkanus - peaxmus
matpuyHoro cuHTe3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HA0Op -
KapuoTumn. JIMMJIOWIHBIA W TaluvIOWJHBIA  XPOMOCOMHBIE  HAOOPBI.
Xpomatuel. LluTonornyeckue OCHOBBI pa3MHOXKEHUS U MHIUBHUIYaIbHOTO
Pa3BUTHS OPTAaHU3MOB.

Henenue knetku - muto3. Ctaguu mutosa. [Iponeccel, npoucxoasdinue Ha
Pa3HBIX CTAIUSAX MUTO3a. bMOIOrMYeCcKuii CMBIC MUTO3a
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5.2 |@®opmBl pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe U TMojoBoe. Bujpbl
0ecroioro  pa3MHOKEHHS: JIeJICHHE HAJBOE, II0OYKOBAHWE OJHO- W
MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHKME, BEreTATUBHOE Pa3MHOXKEHHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAUCHUE JJIs1 CeNEKIINU

5.3 |TlomoBoe pa3MHOXEHHUE, €ro OTINYHS OT OECIIOJIOoro.

Meiio3. Craauun Mmeiio3a. IIpoieccel, mpoucxoasiue Ha CTaaAusIX Meno3a.
[ToBenenue xpoMocoM B Meito3e. Kpoccunrosep. buonoruueckuii CMbICT 1
3HAYEHUE MEN03a

5.4 |T'amerorenes - mporecc 00pa3oBaHMs TOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBele Kene3bl: CEMEHHUKM M sAUYHMKH. OOpazoBaHuE M pa3BUTHE
MOJIOBBIX KJIETOK - raMeT (CIepMaTo30u/l, AULEKIETKa) - CIIEpMaTOreHe3 1
ooreHe3. OcoOEHHOCTH CTpPOEHHUs SHLIEKIETOK M CIepMaTO30MJI0B.
OmnonorBopenue. [lapreHorenes

5.5 |MaauBumgyanbHOE pa3BUTHE (OHTOTEHE3). OMOpHUOHAIBLHOE pPAa3BUTHE
(oMOpuorenes3). OTambl AMOPHOHAJIBHOIO PA3BUTHA Y [O3BOHOYHBIX
KUBOTHBIX: JIPOOJICHHE, TacTpyisius, opraHoreses. [loctamOproHanibHOE
pazButue. Tumbel MOCTIMOPHMOHANBHOTO PAa3BUTHUS: TPSAMOE, HEMPSIMOe
(mmuamHoOuYHOE). BimsHME cpembl Ha pa3BUTHE OPTaHU3MOB; (AKTOPHI,
CHIOCOOHBIE BBI3BIBATh BPOXKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJIU! Pa3BUTHUS

6 HacnencTBeHHOCTh M1 U3MEHUHUBOCTh OPTaHU3MOB

6.1 |[Ipenmer u 3amaunm reHetuku. Mcrtopust pasButusi reHeruku. Bxuan
pPOCCUMCKMX U 3apyOEKHBIX YUEHBIX B pPAa3BUTHUE TE€HETUKHU. MeTojbl
TeHETUKU (TUOpUIOJIOTMYECKUH, LUTOTCHETUYECKUH, MOJIEKYISpHO-
reHernueckuii). OCHOBHBIE TE€HETUYECKHME TMOHATHUA. ['eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpELIUBAHUI

6.2 |3aKkOHOMEpHOCTH  HACJEIOBaHWS  NPU3HAKOB, ycTaHOBIEHHBbIE [
Menzgenem. MoHoruOpuiHOe CKpelIMBaHHE. 3aKOH eIUHOO0Opa3us
THOpUIOB TIEPBOTO IMOKOJCHWs. [IpaBWiio JTOMHUHUpPOBAHHSA. 3aKOH
pacIieIUieHHs] IPU3HAKOB. [ MroTe3a 4yrcToThl raMeT. [loyHOe U HemoHOe
JOMHHHUPOBAHHE.

JuruOpuaHoe CKpelMBaHWE. 3aKOH HE3aBUCHMOTO  HAcJeIOBaHUS
NpU3HAKOB. lluTOreHeTHYEeCKHe OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSI.
AHanusupymoliee CKpelmuBaHue. VICHonb30BaHWE — aHATM3HPYIOIIETO
CKpPEIIMBAHUS JUTS OTIPEICIICHIS TCHOTHITA OCOOH

6.3 |CuemnnenHoe HacnenoBaHue npuszHakoB. PabGora T. Moprana mo
CLICIUICHHOMY Hacle0oBaHUIO TIeHOB. HapymieHue cremieHus IeHOB B
pe3yapTaTe KpPOCCHHIOBEpa. XPOMOCOMHAs TEOpHUs HACIEICTBEHHOCTH.
['eneTnyeckue KapTsl.

['enetnka nosa. XpoMOCOMHOE ONpeeseHre nojaa. AyToCOMBI U MOJIOBBIE
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XPOMOCOMBI. I'omorameTHsIe 151 reTcporaMCcTHLIC OpraHU3MBlI.
HacneszaHHe IIPpHU3HAKOB, CHCIIJICHHBIX C IIOJIOM

6.4 N3MeHYNBOCTb. Bunapr W3MEHUYMBOCTH: HEHAaCJICICTBEHHAs u
HaclieACTBeHHass. Poib cpeapl B HEHACHEACTBEHHOW HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHON U3MEHYMBOCTH. BapualinoHHbIN psij
Y BapuannoHHasa kpuBasd. Hopma peakuun npusHaka. KonnuecTBeHHBIE U
KAueCTBEHHbIE IIPU3HAKW M UX Hopma peakuuud. CBoMcTBa
MOAU(PUKAITMOHHON N3MEHYMBOCTH

6.5 HacnencrBenHass, Wil reHOTHIIMYECKAs, U3MEHYNBOCTE. KoMOMHaTHBHAS
U3MEHYMBOCTh. Mei0o3 M IOJOBOM MPOIECC - OCHOBA KOMOMHATHBHOM
U3MEHUYMBOCTH. MyTanmoHHass n3MeHUYMBOCTh. Kiaccudukaus Myranuii:
TE€HHbIE XPOMOCOMHBIC, T€HOMHbIC. YacToTa W TPUYMHBI MYTaIUH.
Mytarennsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOU
n3MmeHunBoctu H.M. BaBunoBa

6.6 |['eneruka uenoBeka. Kapmorun venoBeka. OCHOBHBIE METOJBI T€HETHKH

YeJoBeKa:  TeHEeaJorMyeckuid,  ONM3HENOBBIH,  IUTOr€HETHYECKHH,
OMOXUMUYECKHH, MOJIEKYJISIPHO-TE€HETUYECKHA. CoBpemeHHoe
oIpeieNieHHe TeHOTHUIIA! TIOJTHOT€HOMHOE CEeKBEHHPOBAHUE,

FeHOTUIIMPOBaHWE, B TOM u4uciae ¢ nomouipro  [IIP-ananu3a.
HacnencrBennsle 3a0oneBaHUsl 4eOBEKa: NeHHble 00J€3HU, OONE3HH C
HACJIEICTBEHHOM MPEJpacloyio)KEHHOCTbIO, XPOMOCOMHBIE — OOJIE3HHU.
Comarnueckue U reHepaTuBHble MyTanuu. [IpuHIMNIBI 310poBOro odpasa
KHU3HU, TUATHOCTUKH, TPOPUIAKTHKI U JCUCHHS TEHETUIECKUX OOJIe3HEN.
Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAHHUE. 3HAYEHHE MEIULMHCKON
TCHETUKA B TMPENOTBPAIICHUHA W JICYCHHH TEHETHYECKHX 3a00JeBaHUMA
yeJoBeKa

7 Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1 | Cenekuus Kak HayKa M MPOIECC. 3aPOXKICHHUE CENEKIIMN U JOMECTUKAIIHS.
VYyenne H.U. BaBunoBa 0 LEeHTpax NpPOUCXOXKACHHUS W MHOT00Opas3us
KYJIbTYPHBIX pacTeHuil. L{eHTpbl MpOUCXOXKICHHS TOMAITHUX >KUBOTHBIX.
Coprt, nopoaa, mraMm

7.2 CoBpeMeHHbIE METO/IbI CEIeKIIUU. MacCOBBIN U UHAUBUAYaTbHBIA OTOOPHI
B CEJEeKIMM  pacTeHUH W  KUBOTHBIX. OIlEHKa  3JKCTepbepa.
brmuskopoacTBeHHOE  cKpemuBaHWe - WHOpUauHT. UYwcras  JMHUSL.
CkpemuBaHMe 4YHCTHIX JIMHWK. [erepo3uc, wim TUOpUAHAS CHJa.
HeponctBennoe ckpemmBanue - ayrOpuauar. OTaaneHHas THOpUAN3aIus
u ee ycrexu. VCKyCCTBEHHBIM MyTareHe3 W TOJYy4YeHHE MOIHUILUIONIOB.
JloCTHKEeHMS CeNIeKIIUH PACTECHUM, )KUBOTHBIX M1 MUKPOOPTaHW3MOB

7.3 |buorexHosorus kak oTpacib MPOU3BOJACTBA. ['€HHAs MHXKeHepus. DTallbl
co3ganus pekomOuHanTHOU JIHK u Tpancrennsix opranusmos. Kinerounas
nnxkeHepusa. Kierounsle KynbTypbl. MHUKpPOKIOHAIBHOE PAa3MHOXKECHHE
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pactenuil. KinoHupoBaHue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX
OpPraHM3MOB. OKOJIOTUYECKHE U JdTHUeckue mpobmembr. [MO -
IFeHETUYECKH MOIN(ULIPOBAHHBIE OPIaHU3MBbI

[TpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOM
oOpasoBarenbHON porpamMmsl 11 kimacca

Kon [IpoBepsieMble peIMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
IPOBEPSEMOT0 o0Opa3oBaTeIbHOM MPOrpaMMbl CpeHEro 0011ero 00pa3oBaHUs
pe3ynbTrara
1 CdopMHupOBaHHOCTH 3HAHUKA O MECTE€ U POJU OUOJOTUU B CHUCTEME

HAayYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OpPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHUHBI MHpPAa W HAy4YHOI'O
MHUPOBO33pPEHHS; O BKJIAQJ€ POCCHMCKUX M 3apyOekHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTUU; (PYHKIHMOHATBHOW TPaMOTHOCTH
4eJIOBEKa JUIsl pELICHMS )KU3HEHHBIX 3314

2 YMeHHe pacKphIBaTh COJACPKAHHE OHOJIOTHYECKUX TEPMHUHOB U
TIOHATUMN: BUJ, MOMYIISAIUS, TCHOPOH I, SBOJIONHS, JBYKYIIAEC CHIIBI
(pakTopsr) ABOJIOLINH, MPUCIIOCOOIEHHOCTh OpPraHU3MOB,
BUJ000pa3oBaHKWe,  DKOJOTHYECKHE  (DaKTOphl,  AKOCHCTEMA,
MPOJIYIEHThI,  KOHCYMEHTBI,  PEAYIEHThI, IENd  IUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreomneHos, onocdepa

3 YMmenune uznaratb OMOJOTHYECKUE TEOPHU (PBOJIOLMOHHAS TEOPHS
Y. JlapBuHa, CHHTETHYECKas TEOpUsS OHBOJIOIMH), 3aKOHbI U
3aKOHOMEpHOCTH  (3apoaslmieBoro  cxoiactea  K.M.  Boapa,
yepeJoBaHUs TJIABHBIX HampaBlieHWd W myreid spomouun A.H.
CeseprioBa, yuenus o ouochepe B.U. Bepnaackoro), ompenensith
IpaHULbl UX TPUMEHUMOCTHU K dKUBBIM CUCTEMaM

4 YMeHue BIQJeTh METOJaMU HAy4yHOTOo T[O3HAaHUS B OHOJIOTUU
(HabmroIeHNe W OTMHMCAHWE JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHUIA;
OopraHu3anys ¥ TMPOBEJCHHE OHOJOTHYECKOTO OIKCIEPUMEHTA,
BBIJIBUOKCHUEC  TUIIOTE3bI;  BBISBJICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEIIMYMHAMH, 00BSICHEHHUE MOJTY9E€HHBIX
pe3yNbTaTOB, HCIIONIb30BAHHBIX HAYYHBIX IIOHATHH, TEOPHH M
3aKOHOB, yMEHHE [IeNaTh BBIBOJBI HAa OCHOBAaHUHM MOJY4EHHBIX
pe3yabTaTOB)

5 YMeHue  BBIAENATH  CYIIECTBEHHbIE  MPHU3HAKH  CTPOCHUSA
OMOJIOTMYECKNX OOBEKTOB: BHJIOB, MOIMYJSIIIUN, TPOIYIICHTOB,
KOHCYMEHTOB,  PEAYLIEHTOB, OHMOIr€OI[€HO30B M  JKOCUCTEM;
OCOOCHHOCTH  TIPOIECCOB  HACJIEACTBEHHOM  WM3MEHUYMBOCTH,
€CTEeCTBEHHOT0 O0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOTCHHOCTH
OpPTaHU3MOB, JIEHCTBUS JKOJOTHYCCKUX (AKTOPOB HA OpPTaHU3MBI,
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MepeHoca BEIIeCTB W  IOTOKa JHEPrMd B JKOCUCTEMaXx,
AHTPOIIOT€HHBIX HM3MEHEHUHW B DKOCHCTEMAX CBOEH MECTHOCTH,
KPYTrOBOpOTa BEIIECTB M OMOT€OXMMHYECKUX ITUKIIOB B Onochepe

6 YMeHUe TPUMEHSTh TIOJNIyd€HHBIE 3HAHHUS Ui OOBSCHEHUS
OMOJIOTUYECKUX MPOIECCOB U SABJICHUM, IJISI MPUHITHUS TPAKTHUECKUX
pelieHuii B TOBCEAHEBHOW KM3HM B IEIsIX oOecreueHus
0€30MacCHOCTH CBOETO 37I0POBbSI M 3JI0OPOBbSI OKPYXKAIOIIUX JIIOJICH,
coONMIOZICHUST HOPM TPaMOTHOTO TIOBEACHHS B  OKpYXaromei
MPUPOJIHON cpelie; TOHMMaHWE HEOOXOJUMOCTH HCIOJIb30BaAHUS
JTOCTIDKEHUH  COBPEMEHHOW  OHWOJOTMU I PalMOHAIBHOTO
MPUPOAOTOJIb30BAHUS

7 YMeHue peniath dJieMeHTapHble OMOJIOTHYECKHe 3a/1a4H, COCTABIISATh
CXEMBl TIepeHOCca BEMIECTB W DSHEPTHMH B DJKOCHCTeMax (Ienu
MTATAHHMS)

8 YMeHue BBIIOJTHATH JTa0OpaTOpHBIE M MPAKTHYECKUE pabOTHI,
coOmoIaTh MpaBwia TpU paboTe ¢ y4eOHBIM U J1aOOPaTOPHBIM
000pyI0BaHHEM

9 YMeHue KpUTUYECKU OLEHUBATh U UHTEPIIPETUPOBATH HH(OPMALIIIO
OMOJIOTUYECKOTO  COAEP)KAaHWSA, BKIIOYAIOUIYI0 TICEBJIOHAYYHBIE
3HaHMSI M3 Pa3IMYHbIX MCTOYHUKOB (CMMU, HaydyHO-TIOMyJsipHBIE
MaTepuanbl);  paccMaTpuUBaTh  I[JIOOANbHBIE  JKOJOTHUYECKUE
npo0sieMbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOLIEHUIO K HUM
COOCTBEHHYIO TIO3UITUIO

10 YMeHne co3maBath COOCTBEHHBIE THUCHMEHHBIE UM YCTHBIC
coolOmieHus, 0000mas  OMOJOrMYecKyld  WHGPOpPMAIMIO U3
HECKOJIbKUX HMCTOYHUKOB, TPAaMOTHO HCIIOh30BATh MOHATUIHHBINA
anmnapar OMoJoTUr

[IpoBepsiemble arieMeHThI coaepskanus (11 kmacc)

Kon [TpoBepsieMblii AIIEMEHT COAEepPKAHUS

1 DBOJIIOLIMOHHASA OMOJIOTUSA

1.1 | DBoIIOIIMOHHAS TEOPUSI U €€ MECTO B OMOJIOTHUH.

CeuzerenscTBa 3BoMOLMH. IlaneoHTosornueckue: NociaenoBaTeIbHOCTh
NOSIBJICHUS] BUJIOB B MAJIEOHTOJIOTMYECKON JIETOMHUCH, NTEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoactBo u paznmuuue payH u (HIop MaTepuKkoB U
OCTPOBOB. DMOPHOJIOTMUECKHE: CXOJCTBA U Pa3IUyMs SMOPHOHOB Pa3HBIX
BUJIOB I103BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIE, pPYAMMEHTApHbIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACII€ICTBEHHOCTH U OCHOBHBIX
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MeTab0IMYECKUX MyTeH Y BCEX OPraHu3MOB

1.2 OpomonmonHass teopuss Y. [lapBuna. Ilpeanochuiku BO3HUKHOBEHMS
napBuHU3Ma. J[BWOKylIMe CWiIbl 3BOJIOLMM BHJIOB 10 JlapBHHY
(M30BITOYHOE  pa3MHOXKEHHWE  TNpPU  OTPAHHMUYEHHOCTH  PECypCOB,
HeolpeJelieHHas  M3MEHYMBOCTb,  Oopb0a  3a  CYIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

1.3 Cunternueckast teopus sBojionuu (CTD) U OCHOBHBIE €€ MOJIOKEHHUS.
MuxkposBosronus. [Tonysaiys kak eIMHAIA BUIA U YBOJIOIUN

1.4 | [IBmwxymme cuibl ((pakTopsl) 3BOJTIONUHN BUAOB B IpUpoae. MyTalnOHHBIN
nporecc M KOMOMHATHUBHAs W3MEHUYUBOCTb. [lomynsiiMOHHBIE BOJHBI U
npeii¢ reHoB. WM3omaums wu  wmurpamus. EcrecTBeHHBIH 0TOOpD -
HaIpaBJAONUi GakTop IBoMOIUA. POPMBI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco6ieHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3BOJIONUH. [Ipumepsr
PUCIIOCOOIEHUH Yy OpraHu3MoB. ApoMOp(}O3bl ¥ UANOAAANITALIIH.

Bun wu BugooOpasoanme. Kpurepum Buma. OcHOBHbIE (HOPMEI
BUJI000pa30BaHMs: reorpauyeckoe, 3K0JI0rHuecKoe

1.5 |MakposBomonus. Dopmbl 3BoMONMK: (PUIETUYECKAs, TUBEPreHTHAs,
KOHBEpIeHTHasl, napajenbHas. HeoOpatuMocTs 3BoIOLMN

2 Bo3HukHOBEHUE U Pa3BUTUC JKU3HU HA 3emie

2.1 JloHayuHble NpPEACTABICHUS O 3apOKACHUU XU3HU. HayduHble rumortesbl
BO3HUKHOBEHHS JKM3HU Ha 3emMJyie: abuoreHes v maHcnepmus. XuMudeckas
3BOJIOLMS. DKCIIEPUMEHTAIBHOE MOJITBEPKIEHUE XUMUUECKON IBOJTIOLIUH.
HauanpHbie sTambl Ouosiormdeckoi sBomtornmu. [ umoreza PHK-mwmpa.
[IepBbie kneTKU 1 UX 3BOIOIUSA. DOpMUPOBAHHE OCHOBHBIX I'PYIII KUBBIX
OpraHu3MOB

2.2 | Pa3ButHe xu3HM Ha 3emuie 10 3pam u nepuogam. Karapxeit. Apxeiickas u
nporepo3oiickas 3pbl. [laneo3olickas 3pa U ee mepuojabl: KeMOPHIICKUH,
OPIOBUKCKHM, CHIIYPUMCKUN, NEBOHCKUM, KAMEHHOYIOJIbHBIN, ITEPMCKHUH.
Me3o030iicKkast 3pa U €€ NepUOoIbl: TPUACOBBIM, FOPCKUN, METTOBOM.
Kannosolickas d2pa M ee IEpUOAbl: IAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPONOTECHOBBIM. XapaKTEpUCTUKA KIIMMATa U I€0JIOTUYECKUX ITPOLIECCOB.
OcHOBHBIE D3Tambl 3BOJIOLMU PACTUTEIBHOIO M KMBOTHOIO MMpA.
Apomopdo3bl 'y pacTeHnii U KUBOTHBIX. [losiBlIeHHWE, pacuBeT u
BBIMUPAHKE IPYII )KUBBIX OPIraHU3MOB

2.3 |Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHe SBONIONUU. OCHOBHBIE
CHCTEMATUYECKUE IPYIIIIBI OPTaHU3MOB

2.4 |DBomronusi  YenmoBeKa.  AHTpomoiorus — Kak ~— Hayka.  Pa3Butme
NOPEICTABICHUI O MPOMCXOXKACHUU YeJOBeKa. MeTolpl HU3ydeHUus
anTporiorese3a. CxoJcTBa M  pa3iIMuus YeEIOBEKAa U JKUBOTHBIX.
CucremMaTHyeCcKO€ MOJIOKEHUE YETOBEKA.
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JiBwxkymme  cuwibl  (dakTopsl) — aHTpomoreHesa.  HacnmeacTBeHHas
U3MEHYMBOCTh W €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBI 00pa3 >KHU3HH,
U3TOTOBJICHUE OPYIUI TPpY/a, MBIIUICHUE, PEUb

2.5 |OcHOBHBIE CTaJuM W BETBH SBOJIONMHU YEJOBEKAa: AaBCTPATONHUTEKH,
YenoBek yMmenblid, YenoBek npsaMoxoAsuui, YenoBek HeaHIepTalbCKHiA,
YenoBexk  pasymsblii. Haxoaku  MCKOIIaeMbIX  OCTaHKOB,  BpeMs
CYILIECTBOBAHUA, OOJACTh PACHpPOCTPAHEHMs, OOBEM TOJIOBHOIO MO3Ta,
o0pa3 KHU3HU, OpYIUs

2.6 |YenoBeueckwe packl. OCHOBHBIC OOJBIINE pachl:  EBPOICOUTHAS
(eBpasuiickasi), HETpO-aBCTPAJIOUHAS (IKBATOpPHAIIbHAS), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). UepThl MPUCIIOCOOIEHHOCTH MpEICTaBUTENCH
YeJIOBCUECKUX pac K YCIOBHUSM CYIIECTBOBAaHUS. EJMHCTBO YeIOBEUECKUX
pac. Kputuka pacusma

3 OpraHu3mbl U OKpYKarolas cpeia

3.1 DKOJIOTMsl Kak Hayka. 3aJadyd M pasleiabl dKOJOruu. MeToibl
JKOJIOTUYECKUX HCCIETOBAHUM. DKOJIOrMYeCKoe MUPOBO33peHue. Cpenabl
oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, IOYBEHHas,
BHYTPUOpPraHU3MEHHAs

3.2 | Okonoruueckue (axropsl. Knaccudukamus skojgorudeckux (HakTopos:
abnoTndeckue, ONOTUYECKHE W aHTPOTIOTeHHBIC. J[eiCTBUE IKOTOTHUECKHUX
(aKTOPOB Ha OPTaHU3MBbI

3.3 | Abuoruueckue (dakTopsI: CBET, TeMIieparypa, BJIQXKHOCTb.
@®otonepuogusm.  IlpucnocoGrieHust  opraHu3MoB K JACHCTBHIO
abuotnueckux (hakropoB. buomornueckne puTMeI

3.4 |buotmueckue  QaxToprl. Bumel  OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYPEHLIMsSI, XUIIHWYECTBO, Mapa3suTH3M, MYTyaJIu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCATIU3M, HEUTpaIu3M. 3HAaUCHUE
OMOTHYECKUX B3aUMOJEUCTBUN U1 CYIIECTBOBaHMS OPTraHU3MOB B
IPUPOJHBIX COOOIIeCTBAX

3.5 DKOJIOTHYECKHE XAPAaKTCPUCTUKHU IIOIIYJIALINH. OcCHOBHBIE TIOKa3aTeIN
nomyisinyu: 4YUCJICHHOCTb, INUIOTHOCTb, PpPOXIAACMOCTb, CMCPTHOCTD,
IMpUpPOCT, MUI'PALTU. I[I/IHaMI/IKa YHUCJIICHHOCTH IIOIYJIIOHNN U €€ PETyJIAINUA

4, Co00111eCcTBa U DKOJIOTUYECKUE CUCTEMBI

4.1 |Coo0iiectBO Oopranu3MoB - OuorieHo3. CTpyKTypbl OMOLIEHO3a: BUJIOBas,
NPOCTpaHCTBEHHAs, Tpouueckas (mnuiieBas). Bunbi-nomunantel. CBsizu B
OuoLeHo3e

4.2 |DOxonorumyeckue cucteMbl (d9kocuctemsbl). [lonsitue 00 sKOcUCTEME WU
OHOTEeOoIICHO3E. OyHKIMOHATHHBIC KOMITOHEHTBI IKOCUCTEMBI:
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NPOAYIICHTHI, KOHCYMEHTBI, peayleHThl. KpyroBOpoT BEIIECTB M IMOTOK
SHEPTruu B JKOcUcTeMe. Tpoduueckue (MUIMIEBBIE) YPOBHU SKOCHUCTEMBI.
[MumeBbie menu u cetr. OCHOBHBIE MOKAa3aTeNM 3KOCHUCTEMBI: OMomacca,
OPOAYKIHS. DKOJIOTHYECKHE TMUPAMUIBL: TPOIYKIUH, YHUCICHHOCTH,
ouomaccel. CBOWCTBA DKOCHCTEM: YCTOWYHMBOCTH, CaMOPETYISIINS,
pa3zButue. Cykieccus

4.3  |IIpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p U pEeK. DKOCHUCTEMa XBOWHOTO
WY MIMPOKOJMCTBEHHOTO Jieca.

AHTpPONIOTEHHbIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe W XO3SMCTBEHHOE  3HAYEHUE  arpodKOCHUCTEM U
ypOOIKOCHUCTEM.

buopasnooOpasue kak (axtop ycroitunBocTu skocucteM. CoxpaHeHHUE
OMOJIOTHYECKOT0 pazHooOpasus Ha 3emiie

4.4 | VYuenune B.U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocoepnl. XKuoe BemectBo U ero QyHkuuu. OcobeHHocTH Omocdepbl
KaK TJ00ambHOM 3KOCUCTEMBI. J[MHAMUYecKoe paBHOBECHE W OOpaTHas
cBsi3b B Ouocdepe. KpyroBopotsl BemecTB U OMOr€OXMMHUUYECKUE ITUKIIBI
3JIEMEHTOB (yriiepoa, a3oTa). 30HaIbHOCTh Onochepsl. OCHOBHBIE OMOMBI

CyIIH

45 |YenoeyectBO B Owochepe 3emin. AHTPONOTCHHbIE HM3MCHCHUS B
onocepe. ['mobabHBIE YKOTIOTUYECKHUE TTPOOITIEMBI.

OcHoOBa palMOHANILHOTO YIIPaBJICHHUS TPUPOJAHBIMU pECypcaMu U HUX
UCIIOb30BaHME. JloCcTHX)eHUsI OMOTIOTHUN U OXpaHa MIPUPO,IbI

[Iposepsiemsbie Ha EI'D mo 6uomoruu TpeboBanus
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMBI
CpemHero oluiero oopa3zoBaHus

Kon [TpoBepsiembie TpeOOBAHUS K MIPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
IPOBEPSEMOT0 OCHOBHOM 00pa3oBaTeIbHON MPOrpPaMMbl CPETHEr0 OOIIETO
TpeboBaHUs oOpa3oBaHus
1 CdopMHpOBaHHOCTh 3HAHUK O MECTE€ U POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmupoBaHUU COBPEMEHHOM

€CTECTBEHHOHAYYHOH KapTHHBI MHUpPa, B TO3HAHUU 3aKOHOB IPUPO/IBI
U pEIIeHWH  JKU3HEHHO  BaXHBIX  COLUAIBHO-ITHUYECKHUX,
HKOHOMUYECKHUX, IKOJIOTUYECKUX MPOOIEeM YeTOBEUECTBa, a TAKKE B
pelIeHNH BONPOCOB PALMOHAIBHOTO TMPUPOAONOIH30BAHUS, B
(GbopMUPOBaHUU IIEHHOCTHOTO OTHOIICHHS K TPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCHICKHX U 3apyOeKHBIX YUEHBIX - OMOJIOTOB
B pa3BHUTHE OMOJIOTUU

2 Brnanenune cucremol 3HaHMII 00 OCHOBHBIX METOAAaX HAYy4YHOTO
MMO3HAHMS, HCIIOJIb3YEMBIX B OMOJIOTHYCCKUX MCCIICIOBAHMSIX KUBBIX
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OOBEKTOB M DJKOCHCTEM (OMHCAaHHWE, W3MEpPEHHUE, TPOBEICHHE
HAOJIIOJIEHNH); CIOCOOAMU BBISBIICHUS M OIEHKH AHTPOMOTEHHBIX
W3MEHEHUN B MPUPOJIE.

YMeHue BbIJIBUTaTh TUIOTE3bI, IPOBEPSITh UX IKCIEPUMEHTATBHBIMU
cpeactBaMu, GOPMYIUPYS I€db HCCICIOBAHMS, aHaJIW3UPOBAThH
MOJIyYEHHBIE PE3yJbTaThl U JCJIaTh BHIBODI.

BrisiBieHHE 3aBHCUMOCTH MEXIY HCCIAEAYeMbIMH BEIUYHMHAMU,
00BsICHEHNE TIOJTYYCHHBIX PE3YJITaTOB U (hOPMYITUPOBAHUE BHIBOJIOB
C UCIIOJIb30BaHUEM HAYUYHBIX MOHITHH, TECOPUN U 3aKOHOB

3 YMeHue BIAAeTh CUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE OHOJOTMYECKHE TEPMUHBI U
NOHATHUS (KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BH/I, O YJISIHS,
sKOCHCTeMa, OuoleHo3, Ouocdepa; meTaboaM3M, TOMEOCTa3,
KJIETOYHBI ~WMMYHHUTET, OHOCHHTE3 Oeika, OHOMOJUMEDHI,

JICKPETHOCTb, caMOperyJIsIus, CaMOBOCIIPOU3BEICHHE,
HACJICICTBEHHOCTh, HM3MEHYMBOCTh, JHEPro3aBUCUMOCTh, POCT H
pa3BUTHE);

ouonoruueckue Teopuu: kierouHas rteopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KIOHAIbHO-CEIEKTUBHOrO uMMyHuTteTa I1.
Opnux, 1.1. MeunukoBa, XpOMOCOMHAsI TEOpUsL HACIIEICTBEHHOCTH
T. Moprana, 3akoH 3apoabimieBoro cxojactBa K.  bopa,
DBOMIOLMOHHAS Teopus Y. [lapBuHa, CHHTETHYECKas TEOpPHs
ABONIOLMM, Teopus aHTpomoreHeza Y. [lapBuHa; Teopus
ouoreonieno3za B.H. CykaueBa; yuenue H.M. BaBunoBa o menTpax
MHOT000pa3us U MPOUCXOXKICHHUS KYyIbTYPHBIX PACTCHHM, ydeHue
A.H. CeBeprioBa 0 myTsIX W HampaBJICHUSIX ABOMOLMH, yueHue B.1.
Bepnanckoro - o Ouocdepe); 3akoHBI (€IUMHOOOpa3us MOTOMKOB
NEPBOr0 IMOKOJIEHUS, pAaCIICIUIEHUs MPU3HAKOB, HE3aBHUCHUMOIO
HacjeqoBaHus Npu3HaKoB I'. MeHzens; CemIeHHOro Hacaeq0BaHus
IIPU3HAKOB W HAapylleHWs cuemieHus reHoB 1. Moprana;
rOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOW u3MeHuuBoctu H.M.
Basunoga; renetudeckoro pasHoBecus Jlx. Xapau u B. BaiinOepra;
3apoapiieBoro cxoactea K. bapa; Ouorenernueckuii 3akoH O.
I'exkens, @. Mroinepa);

OPUHIUIBI (AUCTOTHI FAMET, KOMILIEMEHTAPHOCTH);

npaBwia (MuauMyma 0. JInbuxa, 3K0J10rHuecKoi MUpaMuIbl YUCE,
OMOMAaCChI U SHEPIHH ),

runoTesbl (koarepBatHoit A.M. Omapuna, nepBuyHoro OynboHna JIx.
Xonneiina, mukpocdep C. Doxkca, pubozuma T. Yek)

4 YMeHue peiatb IMOUCKOBBIC OMOJIOrHYECKHE 3aJa4H, BBIABIIATH
IMPUYINHHO-CIICACTBCHHEIC CBA3HU MCKIY HCCICAYCMBIMHU
OMOJIOTHYCCKUMHU 06'bCKTaMI/I, nponeccaMm MU ABJICHUAMH, ACJIATH
BbBIBOJbI Y IIPOTHO3bI HA OCHOBAHUU ITOJIYYCHHBIX PC3YJIbTATOB,

COCTAaBJIAITb TCHOTUIIMYCCKUC CXCMblI CKPCHOIMBAHUA JIA PA3HBIX
THUIIOB HACJICJOBAHUA ITPU3HAKOB Y OPIraHH3MOB, COCTABJIATH CXCMbI
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NEepeHoca BEIIECTB M DHEPrMH B OSKOCUCTeMax (IleMH THUTaHHS,
MUIIEBbIC CETH)

5 YMeHue yCTaHaBIIMBATh B3aMMOCBS3U MEXIYy CTPOCHHEM W
GYHKIIUSMU: OPraHOWJOB, KIETOK pa3HBbIX TKAHEW, OpraHamMu |
CHUCTEMaMHU OPTraHOB Y PacTCHHH, KUBOTHBIX M YEJIOBEKAa; MEXKIY
TamamMu OOMEHa BeIIeCTB, JTalamMd KJIETOYHOTO IHKJIA U
JKU3HCHHBIX ITMKJIOB OPraHW3MOB; JTalaMd AMOPHUOHAIBHOTO
pa3BUTHS, TEHOTUNOM U ¢eHoTUrnoM, (HeHoTurnoM u QaxTopaMu
cpeapl OOWMTaHUS; MPOIECCAMH DSBOJOIMH;, IBIKYIIMMH CHIAMH
AHTPOTIOTEHE3a;  KOMIIOHEHTAMHM  Pa3JIMYHBIX  DKOCHUCTEM U
MPUCITOCOOJICHUSIMHU K HUIM OPTaHU3MOB

6 YMeHue BbIICNATh CYIIECTBEHHbIE MPU3HAKU:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHUOT; OJHOKIETOYHBIX
¥ MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouocepbl; CTpoeHUS OpPraHOB U CHUCTEM OPraHOB PACTECHH,
KUBOTHBIX, YEJIOBEKA; MIPOIIECCOB KUZHEACSATEIbHOCTH,
MPOTEKAIOIINX B OpraHU3Max pPACTCHHH, >KUBOTHBIX M YEJIOBEKA;
OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BemEeCTB (METaboIu3M),
uH(pOpMaIK U NPEBPAIICHUs YHEPTUH, OpOKEHUSI, aBTOTPOPHOTO U
reTepoTpoHOrO THUIIOB MHTAaHHUSA, (OTOCHHTE3a W XEMOCHHTE3a,
MHUTO34, Mero3a, raMeToreHesa, IMOpHUoOreHesa,
MOCTIMOPHOHATILHOTO PAa3BUTHS, PA3MHOXKEHUS, WHIMBUIYaTLHOTO
pa3BUTHUS oOpraHu3Ma (OHTOTE€HE3a), B3aWMOJICHCTBUS T'EHOB,
reTepo3uca; nercTBuil HMCKYCCTBEHHOI'O oTbopa,
CTaOMIM3UPYIOIIETO, ABMKYIIETO U PAa3pBIBAIOIIETO €CTECTBEHHOTO
oTOO0pa; aIIONMAaTPUIECKOTO U CUMITATPUYECKOTO BHI000PA30BAHUS;
BIMSIHUSL JBVDKYIIUX CHJ DBOJIIOIMA Ha TeHO(GOHJ TMOMYISINN;
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie OOUTaHWMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOIIMHU; KPYTOBOPOTA BEILIECTB M TTOTOKA YHEPTUHU B
HKOCUCTEMAX

7 CpopMHpPOBAHHOCTh YMEHHUS BBIICTSATH CYIIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK MPOKAPUOT W DYKAPUOT; OIHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTCOIIEHO30B U SKOCUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB U MPEBPAILCHUS YHEPTUU
B KJIETKE, (DOTOCHHTE3a, MIIACTUICCKOTO U IHEPreTUIECKOro oOMeHa,
XeMOCHUHTE3a, MHTO3a, MeH03a, OIUIOJIOTBOPEHUs, PAa3BUTUA U
Pa3MHOXEHUS, WHIMBUIYATBHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpA,
BUJI000pa30BaHUs, MPUCIHOCOOJIEHHOCTH OpraHu3MOB K cpeJne
oOuTaHus, BIUSHUS KOMIIOHEHTOB JKOCHCTEM, aHTPOIIOTEHHBIX
M3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEILIECTB
Y TIpEBpalleHUs SHEPTUH B Onocdepe

8 YMeHue HCII0JIb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI,
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OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY JJISl TI0KA3aTeNbCTBA
POJICTBA OPTaHU3MOB PA3HBIX CHCTEMATHIECKUX TPYIII; B3aUMOCBS3H
OpPTaHM3MOB U CpeAbl OOWTaHMSA; EAMHCTBA 4YEJIOBEYECKHX pac;
HEOOXOAMMOCTH  3[0pOBOTO  Oo0paza  KHM3HH,  COXPaHEHUS
pa3HOOOpa3us BUAOB U DKOCHCTEM KaK YCIOBHUS COCYIECTBOBAHHUS
IPUPOJIBI U YEIIOBEYECTBA

9 YMeHue KpUTHUYECKH OLEHUBATh HH(MOpMAIUI0 OHOJIIOTHYECKOTo
COJZIEp>KaHMsI; MHTEPIIPETUPOBATh ITUUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCIIEZIOBaHUH B OWOJIOTMH,  MEOUIMHE, OHOTEXHOJIOTHUHU;

paccMaTpuBaTh rI100aNTbHBIC JKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3UIIIIO

IlepedeHb 371€MEHTOB COAEpKaHUs, IpOBepsieMbIX Ha EI'D
10 OMOJIOTHH

Kon [IpoBepsieMblii 2JIEMEHT COAECPIKAHUS

1 buonorus kak HayKa. JKuBBIE CUCTEMBI U UX HN3Yy4YCHHUC

1.1 |CoBpemenHas Ouonorusi - KOMILJICKCHas Hayka. buonmornueckue HayKu U
u3ydyaemble MMM npobnemsl. DyHIaMeHTalbHbIE, MPUKIATHBIE WU
MIOUCKOBbIE HayYHbIE UCCIICAOBAHUS B OMOJIOTHH.

3HaueHue Ouosiorud B (OPMUPOBAHUH COBPEMEHHOM €CTEeCTBEHHO-
Hay4yHOU KapTuHbl Mupa. [Ipodeccuu, cBa3annsie ¢ Ouonorueit. 3HaueHue
OMOJIOTUHU B MPAKTHUYECKOMN AEATEIbHOCTH YeJIOBEKA: MEIULIMHE, CEIbCKOM
XO03SICTBE, TPOMBIIINIEHHOCTH, OXPaHE MPHPOJIBI

1.2 |)KuBble cUCTeMBI Kak MpeaMeT u3ydeHus Owmonormu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XMMMUYECKOIO COCTaBa, AUCKPETHOCTb U LIEJIOCTHOCTD,
CJII0)KHOCTb U YIOPSAI0OYEHHOCTh CTPYKTYpBHI, OTKPBITOCTb,
caMoopraHusanus, CaMOBOCIIPOU3BEACHUE, pa3IpakKuMoCTh,
U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHuM3aluy >KUBBIX CHUCTEM: MOJICKYJISAPHBINA, KJIETOYHBIN,
TKAHEBbIM, OPraHW3MEHHBIN, MOMYISIUOHHO-BUIOBOM, HSKOCHUCTEMHBIN
(buoreonenornueckuii), OuochepHbiii. Ilpomeccel, mnpoucxoAsdImve B
KUBBIX cuctemax. OCHOBHbIE MpHU3HAKM kuBOro. JKu3Hp Kak ¢opma
CYyILLIECTBOBAHUs MaTEPUU

1.3 Mertoasl 6uonornueckor Hayku. HaGmronenue, usmepeHue, S3KCepuMeHT,
cucTemMaru3ainus, MeraaHanus. lloHsATHE O 3aBUCMMOM M HE3aBUCUMOM
nepemeHHou. [InanupoBanue skcnepumenta. IlocraHoBka W mpoBepka
runore3. HyneBas rumores3a. [loHsiTue BBIOOpKM W €€ JTOCTOBEPHOCTb.
Pa3bpoc B Ouonornyeckux naHHbIX. OLeHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yabpTaroB. [IpuunHbl HCKaXKeHUS! pe3yabTaToB dKcrepuMmenTa. [lousrue
CTaTUCTUYECKOTO TeCTa
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2 Knerka kak Ononorudeckas cucreMa

2.1 |Kuerka - CTpyKTypHO-(QYHKIMOHAJIbHAs eIMHUIA >XuBoro. Mcropus
oTKphITHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBanu, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPHHU.

MeToasl  MOJIEKYISIpHOM ¥ KJIETOYHOM OMOJOTHMH: MHKPOCKOIIHS,
xpomatorpadus, anekTpodopes, METO]T MEYEHBIX aTOMOB,
muddepeHuanbHOe HEHTPUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2 | XWMHUYECKHH COCTaB KIETKH. Makpo-, MHKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma u ee pomp Kak pacTBOpUTENSA, peareHra, ydacTue B
CTPYKTYPUPOBAaHHUH KIIETKH, TEIUIOPETYISAUMHA. MuHepanbHbIE BEIIECTBA
KJIETKH, X Ouojoruueckas posib. Posib KATHOHOB U aHMOHOB B KJIETKE.

buonornyeckue nonumepsl. benku. AMUHOKHCIOTHBIM cOCTaB OEJIKOB.
CtpykTypsl  OenkoBoii  Mosiekyibl. IlepBuunHast cTpykTypa Oelka,
NENTHIHAs CBA3b. BTOpuYHas, TpEeTUYHAs, YETBEPTUYHAS CTPYKTYpPHI.

Jenaryparnusi. CaoiicTBa OCJIKOB. Knaccudukamus OCJIKOB.
buonorndeckue GyHKIIUU OCITKOB.
YrneBoapl.  MoHocaxapupl,  AWcCAXapubl,  OJUTOCaXxapuibl |

noscaxapuapl. OOmuil 1iaH CTPOCHUS U (PU3UKO-XUMHYECKHUE CBOMCTBA
yriaeBo10B. bruonorudeckue §yHKIIMU YTrIeBOIOB.
Jlunuael.  TuapodunbHO-TUpOodOOHBIE  cBoMicTBa.  Knaccuduxanus

JIMITHJIOB. Tpurnunepusl, dbochoaunusl, BOCKH, CTEpPOU/IBI.
buonornueckune Qynknuu nunuaoB. OOHME CBOMCTBA OHMOJOTHYECKUX
MeMOpaH - TEKYy4eCTh, CIIOCOOHOCTH K CaMO3aMbIKaHHIO,
MOJTYITPOHUIIAEMOCTb.

Hyxneunossie kucnorsl. JJHK u PHK. Ctpoenne HykIe€MHOBBIX KHCIOT.
Hykneotuapl. [lpunmun kommiemenTtapHoctu. IlpaBuio Yapradda.
Crpykrypa JHK - nBoitHas cnmpans. MecToHaxoXaeHUEe U
ounonornueckue pynkuuu JJHK. Buast PHK. @ynkuun PHK B knetke.
Crpoenne monexkynsl AT®. Makpospruueckue cBasu B Moiekyiae ATO.
buonornueckue ¢ynkuun AT®. BoccraHOBIEHHBIE NEPEHOCUUKH, HX
¢ynkunu B kietke. CexBenuponanue JJHK.

CrpykrypHas ~ Ouosiorus: onoxumuueckue U Ouoduznueckue
UCCIICZIOBAHUS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPbI OMOMOJIEK YT

2.3 |Tumbl KIETOK: JyKapHOTHYEeCKas M TpokapuoTudeckas. CTpyKTypHO-
(G yHKIIMOHANIbHBIE 00pa30BaHUS KIETKH.

CtpoeHre TPOKApUOTHYECKON KiIEeTKU. KierouHas cTeHka OakTepuil u
apxeif. OcCOOEGHHOCTH CTpPOCHHUS TeTepoTpodHOH U  aBTOTPOGHOM
IPOKAPUOTUYECKHUX KIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.
Crpoenrie u  (QYHKIIMOHMPOBAHHUE  DYKAPUOTHYECKOW  KIIETKHU.
[Ina3maTuyeckass memOpana (1iazmaiemma). CTpykTypa mia3MaTuiecKou
MeMOpaHbl. TpaHCIOPT BEIIECTB dYepe3 IUIa3MAaTHYECKyl0 MeMOpaHy:
naccuBHbIN (AU dy3us, odbneryennas Aupy3us), aKTUBHBIN (IEpPBUYHbII
U BTOPHUYHBIN aKTUBHBIN TpaHcropt). [lomymponuiiaeMocts MeMOpaHbI.
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PaGora HaTpuii-kanueBoro Hacoca. DHAOLMTO3: MUHOIUTO3, (PAromuTos.
Ox3ouuto3. Kierounas crenka. CTpykTypa ¥ GyHKIMH KIETOYHOW CTEHKU
pacTeHuit, rpubdoB.

[Murommazma.  I{uto3one.  I[{uTockener. JIBMKEHHE  IIUTOILIA3MBbI.
OpraHouapl  KJIETKH. OnHomeMOpaHHBIE ~ OpPraHOUAbl  KJIETKH:
supomiazMaruueckas cetb (DIIC), ammapatr ['oabmku, JTU30COMBI, HX
cTpoeHue u (QyHKUMH. B3anMOCBsI3b OJHOMEMOpPAHHBIX OPraHOWIOB
kineTkd. CTpoeHue rpaHyaspHOro peTtukyiyma. CHHTE3 pacTBOPUMBIX
OoenkoB. CuHTE3 KJIETOYHBIX MeMOpaH. [nmamkuii (arpaHynsipHBIN)
SHJOIUIA3MATHYECKH  peTukynyM. CekperopHas (GYHKIWS —ammapara
lNonbxu. TpancnopT BemiecTB B KieTKe. Bakyonn pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUIbI KJIETKU: MUTOXOHIPHH, ITNIACTU/IBI.
Crpoenrie 1 (YHKIIUM MUTOXOHJAPUHN W macTua. [lepBudHbIe, BTOPUYHBIE
U CJOXHBIE IUIACTU[IBI (DOTOCHHTE3UPYIOIIMX 3YKApHOT. XJIOPOIUIACTHI,
XPOMOIIACTBI, JIEMKOIUIACTHI BBICHINX PACTECHUI.

HememOpannsie opranou sl kiieTku CTpoeHue U GyHKIIMH HeMeMOpaHHBIX
OpraHouJ0B KieTKH. Pubocomel. MukpoduiaMmenTsl. MblllieuHble KIETKH.
Muxkpotpybouku. Knerounsiii ientp. CTpoeHue U ABMKCHHE KI'YTUKOB U
pecHuYeK. MUKpOTPYOOUKH UTOTUIa3MBbL. [[eHTpHOIh.

SAnpo. OGonouka sijpa, XpoMaTHH, KapuoIiazMa, SAPBIIIKH, UX CTPOSHUE
U ¢GyHkuuu. SnepHeiii  OenkoBbld  MaTpukc. IIpocTpaHCTBEHHOE
pacmoyio)keHre XpoMocoM B uHTepdaszHom sjpe. benkum xpomartuna -
TUCTOHBI.

Knerounbie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA  KJIETOK
JYKapHuoOT (PaCTUTENbHOM, ’KUBOTHOM, TPUOHOI)

24 | AccumMwisiiMs W JUCCUMIUIALIUS - JIBE€ CTOPOHBI MeTabonu3ma. Turbl
oOMeHa BEmIeCTB: aBTOTPODHBIN U TeTePOTPODHBINA. YUacTUe KUCIOpoaa B
OOMEHHBIX  TMpolleccax. JHEPreTuYeckoe  OOeCHevYeHHe  KIETKH:
npespaiieHue AT® B oOMeHHbIX npoueccax. PepMEHTATUBHBIA XapaKTep
peakuuii KJIeToyHoro Merabonuzma. @epMeHThl, UX CTPOEHUE, CBOMCTBA U
mexanusMm  geiictBusa.  Kodepmentsl. Ommmuuss  QepMEHTOB  OT
HEOPraHMYECKHX  KaTajau3aTopoB.  benku-akTuUBaTOppl U OENKH-
UHTUOUTOPEI. 3aBUCHUMOCTh CKOPOCTH (EPMEHTATHBHBIX PEAKIHA OT
pazIUYHBIX (PaKTOPOB.

[lepBuuHbBI CHHTE3 OpPraHUYECKUX BewlecTB B KieTke. Porocunres. Poub
XJIOpOIJIacTOB B mpouecce (orocunte3a. CBeTroBas W TeMHOBas (a3bl.
[IponyktuBHOCTE (oTOCHHTE3a. BiusHHe pa3nuyHbIX (AKTOPOB HA
CKOpOCThb (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTESA.

XeMOCHHTE3. Paznoobpasue OpPraHN3MOB-XEMOCHHTETHKOB:
HUTpUHUIMpYIOIITME  OaKTepuu,  KeIe300aKTepuu,  CcepoOaKTepHH,
BOJOPOJIHbIE OaKTepUH. 3HAUEHHE XEMOCUHTE3A.

AnaspoOHble opranu3mbl. Bunel Opoxenus. [IpoaykTel OposkeHUS U UX
UCIOJIb30BAHKME YEIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 0OBEKThI
OMOTEXHOJIOTUU U BO30YIUTENN OOJIE3HEH.
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AspobHbIe OpTaHU3MBI. Oransl SHEPIreTHYECKOTO oOMeHa.
[MoaroroBurenbHbIl AdTan. [nuKoMM3 - OECKUCIOPOTHOE paCHICTUICHUE
[JIFOKO3BI.

buonornueckoe OKuciIeHHE, UM KIETOYHOE JIbIXaHue. Poib MUTOXOHIpUA
B Mpoleccax OHOJOrMYecKoro OkHucieHusd. llukinudyeckue peakuuu.
OxucnurensHoe (ochopunupoBanue. llpenmymiectsa a’spoObHOTO MTyTH
oOMeHa BewIecTB mepen aHa’poOHbIM. Dh(HEKTUBHOCTh IHEPIETUUECKOTO
obmeHa

2.5 |Peakuuu wMartpuyHoro cuHre3a. [IpuHUOUMD KOMIUIEMEHTApHOCTH B
peakuusAx  MaTpU4YHOro  CHHTe3a.  Peammsanus — HacIeICTBEHHOU
uHpopmanmu. ['eHeTHyeckwii KoA, €ro CcBoWcTBa. TpaHCKpunus -
MaTpPUYHBIN CUHTE3 PHK. IIprHIHATIBL TPaHCKPUIILUU:
KOMILIEMEHTapHOCTb, AHTHUIIAPAJUIENIBHOCTD, ACUMMETPUYHOCTb.
Tpancnsauus u ee sranbl. Yuactue TpaHcnoptHeix PHK B Oumocuntese
Oenka. YcnoBus OuocuHTe3a Oenka. KomupoBanue amuHOKHCIOT. Poib
pubocom B OrocuHTE3€e OeKa.

Opranuzanus reHoMa y IpOKapuoT U dYKApUOT. Perynsius akTUBHOCTH
TeHOB y mpokapuoT. ['unore3a onepona (d. XKakoO, XK. Mano). Perymsius
0OMEHHBIX MPOIIECCOB B KJIeTKEe. KileTouHbIi romeocTas.

Bupycet - HekmeTouHbsle (OpPMBI KM3HH M OOJMraTHBIE MapasUTHI.
CtpoeHue NMpOCThIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.
Bupycupie 3a0oneBaHusi deloOBeKa, JKHBOTHBIX, pactenmil. CIIN/I,
COVID-19, conunanpHbie 1 MEAUIIMHCKHUE MPOOISMBI

2.6 |Knerounslii 1k, ero mepuoisl U perynsuus. MHTepdaza u Mutos.
OcobeHHOCTH TIpoleccOoB, NpoTekaliux B uHTepdase. Iloaroroska
KIeTKM K  genenuto. IIpecuHretmyeckuii  (IOCTMUTOTHUYECKHUIA),
CUHTETHUYECKMI W MOCTCUHTETHUUYECKUH (MPEMUTOTHYECKHI) TMepruobl

uHTEep(a3bl.
Martpuunsiii cunre3 JJHK-permmkanms. Ilpunanunsr permukanuum JJHK:
KOMILIEMEHTapHOCTb, IIOJIYKOHCEPBATUBHbIN CUHTE3,

aHTunapamienbHocts. Mexanuzm  permkanuu - JJHK.  Xpomocowmst.
Crpoenune xpomocoM. Temomepsl u Ternmomepaza. XpOMOCOMHBIH HabOp
KJIETKH - KapuoTHN. JIUNIOMIHBIA M TaluIOWJHBIA HAOOPHI XPOMOCOM.
I'omonornunbie XpoMocoMBI. [10710BBIE XPOMOCOMBI.

Henenue knerkn - mMuto3. Cragum MHTO3a M TNPOUCXOIAIINE B HUX
npoueccel. Tunbl muto3a. Kapuokmne3 u murokuHes. buonormdeckoe
3Ha4€HHE MWTO3a. Peryminuss MUTOTMYECKOrO  ILMKJIA  KIIETKH.
[Iporpammupyemas kiaeToyHasi THOENb - aloNTO3.

@yHKIMOHAIbHAS TEHOMUKA

3 OpI‘aHI/ISM Kak OMoyiormyeckas cucreMa

3.1 |OpnHOKIIETOYHBIE, KOJIOHHAIbHBIC, MHOTOKJICTOYHBIC OpraHU3MBl U
MHOTOTKaHEBBIC OPTaHU3MBI.
®opMbI pa3MHOKEHHSI OPTaHU3MOB: OecIio0e (BKJIIOYass BET€TaTUBHOE) U
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nosioBoe. Buapl Oecronoro pasMHOXKEHHS: TOYKOBAHUE, CIIOPYISAIUS,
¢dparmenTanus, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. IlonoBsie kneTku, unu ramersl. Meito3. Craguu
Mmeno3a. IloBenenne xpomocoM B menose. Kpoccunrosep. buonornueckuin
CMBICJI M€H03a M MOJIOBOro mIpouecca. Meilo3 U ero Mecto B KU3HEHHOM
LUKJIE OPTraHU3MOB.

[IpenzaponsiieBoe pazButue. l'ameroreHe3 y KuBOTHbIX. IlosoBbie
xene3pl. OOpazoBaHUE M Pa3BUTHE TOJOBBIX KiIeTOK. CriepMmarorenes u
ooreHe3. CTpoeHue MoJIOBbIX KiIeTOK. OTIOA0TBOPEHHE U IMOPHUOHAIILHOE
pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTIOAOTBOPEHMS: HAPYKHOE, BHYTPEHHEE.
[Taprenorenes.

WupuBuayaneHOe  pa3BuTHE  OpraHu3moB  (oHToreHes).  Cranuu
sMOpuoreHe3a >XHMBOTHBIX (Ha mpuMmepe masarymiku). [poGnenue. Turbl
npo6nenus. OcoOCHHOCTH IPOOJICHUS MIICKOIHUTAIOIINX. 3apOJIbIIICBhIC
JUCTKU (TacTpyisiiusi). 3akiajgka OpraHOB U TKaHEH U3 3apOJbIIIEBBIX
JUCTKOB. B3aumMHoe BiIMsHME YacTed pa3BUBAIOLIETOCS 3apojiblilia
(oMOpHoOHaNbHAsT MHAYKIHKA). 3aKiajKka TUiaHa CTPOCHMsS KMBOTHOTO Kak
pe3yJibTaT HEPAPXUYECKUX B3aUMOJCHUCTBUN T'€HOB. BimsHue Ha
SMOpPHOHANBHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYXKAIOUIEH Cpebl.
Poct u pasButne xuBoTHbBIX. [locTomMOpronamsHbli mepuos. [Ipsmoe u
HenpsiMoe pa3BuTue. Pazputue ¢ meramopdo3oM y O€CrO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. buHollornueckoe 3HayeHUE NPSIMOTO U
HEMpsIMOTO Pa3BUTHS, UX paclpocTpaHeHUEe B mpupoje. Tumsl pocra
XKUBOTHBIX. DAaKTOpBI PEryysliMK pOCTa KUBOTHBIX U 4yenoBeka. Craguu
MOCTOMOPHOHAJILHOTO Pa3BUTUSL Y JKMBOTHBIX W 4YesoBeka. l[lepuombl
OHTOI'C€HE3a YEJIOBEKA.

Pasmuoxxenue u pazButue pactenuil. ['ameropur u crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuid. OOpazoBaHue CIOp B TIpollecce Melosa.
I'amerorenes y pacrenuii. OIioJ0TBOpEHUE U PA3BUTHE PACTUTENIBHBIX
OpraHu3MoB. /I[BOWHOE OIUIOJOTBOPEHME Yy LBETKOBBIX PACTCHUMU.
OO6pa3oBaHue U pa3BUTHE CeMEHH. MeXaHU3Mbl peryJssiliii OHTOreHe3a Y
PacTEHHUN U JKUBOTHBIX

3.2 HcTtopusi cTaHOBIEHUA M Pa3BUTHS TEHETUKM Kak Hayku. OCHOBHBbIE
FEHETUYECKHE TIOHATHS W CHMBOJIBI. | OMOJOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIE  TE€HBbI, aJIbTEPHATUBHbIC TMPU3HAKH, JIOMUHAHTHBIM U
PELIECCUBHBIN TPU3HAK, TOMO3UIOTa, TE€TEPO3UTrOTa, YHCTas JIUHHS,
ruopunapl, reHotun, (eHormn. OCHOBHBIE  METOJBI  I'€HETHKH:
THOPHUIOJIOTHYSCKUN, IIUTOJIOTHYSCKUN, MOJICKYIISIPHO-TEHETHUCCKUN

3.3 MonorubpugHoe ckpenuBanue. IlepBoiii 3akoH MeHmenss - 3aKoH
eAMHO00pa3usi TMOPUIOB TEPBOTO MOKoJIeHUs. [IpaBuiIO0 MTOMHUHUPOBAHUS.
Bropoit 3akon Mengens - 3aKOH  pacUICIUICHUS]  IPU3HAKOB.

[{uronornyeckre OCHOBBI MOHOTHOPHUIHOTO CKpemmBaHus. [ wmmore3a
YUCTOTHI FaMeT.

AHanuzupyroiiee CKpELMBaHUE. [TIpomexxyTOUHBIN Xapakxkrep
HacjenoBaHus. PacuieryieHne npru3HakoB MPU HEMIOJIHOM JIOMUHUPOBAHUM.

NOKYMEHT MOAMNNCAH 3JIEKTPOHHOM NOAMNNCLIO
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Jurubpugnoe ckpemuBaHue. Tperwit 3akoH MeHaens - 3aKoH
HE3aBUCHUMOI0 HACIIEOBaHUsS NPU3HAKOB. lluTonmornueckne OCHOBBI
JTUTHOPUTHOTO CKPEIIMBAHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padotsr T. Moprana. CrenienHoe
HacJieIOBaHUE TE€HOB, HApYIICHUE CUCIUICHUS  MEXIYy T'CHaMH.
XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIN MEXaHU3M OMpPEACIICHU 10ja. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBI. ['OMOramMeTHbli W TIe€TepOraMeTHBIM IOJI.
['eneTnueckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBaHnue npru3HaKkoB,
CLUEIUIEHHBIX ¢ MoJoM. ['eHoTHn Kak menoctHas cucrema. llnenorponus -
MHOJXECTBEHHOE  JEHCTBHE  TI€HA. MHOKeCTBEHHBIN aJIEIIN3M.
B3aumoneiictBue HealenbHbIX TeHOB. KOMILIEMEHTapHOCTh. DMHUCTA3.
[Tonmumepust

3.4

B3aumopeiictBue reHotuna u cpeiasl npu  (popmupoBaHHM (EHOTHUIIA.
N3mMeHunBOCTh Npr3HAKOB. KauecTBEHHbIE U KOJITMYECTBEHHBIC MPU3HAKH.
Bubl ©13MEHUMBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHAS.
Monudukanuonnass u3MeHunBocTh. Poab cpeapl B (opmHpoBaHUU
MOIU(GUKAMOHHON  M3MeHuuMBOocTH. Hopma  peakuuum  mOpu3HAKa.
Bapuarnmonnsiii psg u Bapuanronsas kpuBas (B. Moranncen). CoiicTBa
MOIM(UKATMOHHON H3MEHUYUBOCTH.

['enoTunuueckas N3MCHYNBOCTD. CBoiicTBa T€HOTUIINYECKOM
HN3MCHYUBOCTH. BI/II[LI FeHOTUIHUYECKON H3MEHYUBOCTH: KOM6I/IHaTI/IBHa$[,
MyTallMOHHAA.

KoMmOunaTuBHass M3MEHYMBOCTh. Mei03 W TOJIOBOM MpoIecC - OCHOBA
KOMOMHATHUBHOW M3MEHYMBOCTHU. POJIb KOMOMHATUBHON M3MEHUMBOCTH B
CO3/IaHUU TEHETHYECKOTO Pa3Ho00pa3ns B Mpeesiax OqHOTO BU/A.
MyTanuoHHass W3MEHYMBOCThb. BuIbpl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE M WHIYIIUPOBaHHbIE MyTalluu. SaepHble U
nuTorUiazMarudyeckue Myranuu. CoMaTH4ecKhe M TI0JIOBBIE MYTAlUH.
[IprunHBl BO3HMKHOBEHMS MyTauuid. MyrareHbl W HX BIHASHHE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAallMOHHOTO  Mpolecca.  3aKoH
FOMOJIOTUUECKUX PSAJOB B  HaclencTBeHHoW wu3meHuuBoctd (H.U.
BasunoB). BuesiepHast ”3MEHYMBOCTb U HACJIEICTBEHHOCTh

3.5

Kapuorun uenoseka. MexayHapoiHass mporpaMma HCCIEA0BaHUS T€HOMA
yeaoBeka. MeToabl M3y4eHUs] TEHETHKH YEJIOBEKAa: TI€HEAIOTHYECKUH,
ONM3HEIIOBBINA,  IUTOTCHETHYECKUN,  TOMYJISIIHOHHO-CTATHCTHUECKHA,
MOJIEKYISIpHO-TeHeTUYeCKUil. COBPEMEHHOE OIpENECHUEe T'e€HOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHHPOBAHUE, TE€HOTUIIMPOBAHHE, B TOM YHCIE C
nmomonipio [II[P-ananm3a. HacneacTtBeHHble 3a0o0JIeBaHHMS —YeIOBEKA.
I'ennble 1 xpoMOCOMHBIE 00JI€3HM YelloBeKa. bone3Hu ¢ HaciaeacTBeHHOU
MPEIPacoI0KEHHOCThIO.  3HAYEHUE  MEAMIIMHCKOM  TIE€HETMKH B
NpEAOTBPAIICHUH U JICYCHUM TEHETHYECKUX 3a00JeBaHUI UeoBEKa.
CTBOJIOBBIC KJIETKH

3.6

JlomecTukamuss M CeJIEKIUsA. 3apOXKJICHUE CEJICKIMH W JIOMECTUKAIUU.
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Yuenne H.U. BaBuioBa o meHTpax NPOHMCXOXKACHUS W MHOTooOpasus
KYJIbTYPHBIX pacTeHui. Ponb cenexkuuu B CO3JaHUM COPTOB PACTEHUHN U
nopoJ KUBOTHBIX. COpT, MOpoJia, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIA0B B
HaclieAcTBeHHON wu3MeHunBoctH H.M. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHON PabOoTHI.

MeTtonbl ceneKImoHHOW paboThl. MICKyCCTBEHHBIH OTOOP: MAacCOBBINM U
UHAUBUAYAIbHBIA. Tambl KOMOMHAIIMOHHOM cejekuuu. VcnblTaHue
IPOU3BOAUTENEH 110 MOTOMCTBY. OTOOp 1O r€HOTUITY C OMOLIBIO OLIEHKU
dbeHoTHIa MOTOMCTBA M OTOOP MO T€HOTUNTY ¢ moMolIbio aHanu3a JIHK.
WckyccTBeHHBII  MyTareHe3 Kak METOJ — CEJIEKUHMOHHOM  paboThI.
PagnanoHHBI M XMMUYECKMH MYyTareHe3 Kak HMCTOYHUK MYTalMH Yy
KYJIBTYpHBIX ~ ¢GopM  opraHu3moB.  Vcmonb3oBaHWE  TEHOMHOTO
penakTupoBaHus U MeTonoB pekoMmOumHaHTHBIX JIHK nmns momyuenus
MCXOHOI'0 MaTepHalIa JUIsl CEJICKIUU.

[Tonyuenne MOJIUIUIONTIOB. BnyrpuBunoas ruOpUAN3aIHSL.
bnuskopoacTBeHHOE CcKpemuBaHue, WM WHOpuauHr. HepoacTBenHoe
CKpelIMBaHUe, WIA ayrOpuauHr. [erepo3uc ©W  ero  MPUYUHBI.
Ucnonb3oBanue rereposuca B cenekiuu. OtgaieHHas THOpUAM3ALUSL.
[Ipeononenue Gecruioaust MEXBUAOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIUU
pacTeHU U JKUBOTHBIX

3.7 | OObeKThl, UCHOJb3yeMble B OMOTEXHOJOTHH, - KJIETOYHbIE U TKaHEBbIC
KYJIbTYpPbl, MHMKPOOPraHU3MBI, HMX XapakTEepUCTHUKA. TpaauMoHHas
OMOTeXHOJOTUs: XJeOomnedeHre, Moay4eHrne KMCcIOMOJIOUYHbIX MPOIYKTOB,
BUHOJIEIINE. Muxkpobuonoruueckuit CUHTE3. OOBeKTHI
MUKpPOOUONOrHUecKuX TexHoJorui. [IpousBoacTBo Oenka, aMUHOKHUCIOT U
BUTaMHUHOB. HckyccTBeHHOE OILUIOIOTBOPEHHUE. Pexoncrpykums
AWLEKIETOK U KJIOHUPOBAHUE JKUBOTHBIX. METOJ TPaHCIUIAHTALUU SIEP
KIICTOK.

XpoMOCOMHasi U TeHHas HH)XEeHepus. VICKyCCTBEHHBIN CHHTE3 IeHa U
KoHCTpyupoBanue pexkomOuHaHTHBIX JIHK. [locTmkeHus m mepcreKkTUBbI
XpPOMOCOMHOM M TE€HHOW HWH)XEHEepUuUu. MenuluHCKre OHOTEeXHOJIOTHHU.
Hcnonp30BaHne CTBOJIOBBIX KIIETOK

4 Cucrema u MHOTOOOpa3ue OPraHM4ecKoro MUpa

4.1 |buonormueckoe pasHooOpazue opranu3smMoB. CoBpeMeHHas cucTeMa
opranuyeckoro  mupa. [lpuHnunel  kjaccupukanuu  OpPraHu3MOB.
OcCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH  CTPOEHUS W IKUBHEACITEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrtepun, apxeu, OJHOKJIETOUYHBIC I'PUOBI, OJHOKIETOUHBIC
BOJIOPOCIIH, JIpyrue npoTucthl. KosoHuanbHble OpraHu3Mmbl. [[BrkeHue
OJIHOKJICTOYHBIX OpPraHU3MOB: aMeOOHJHOE, >XTYTHMKOBOE, PECHUYHOE.
3anmmTa |y ~ OJHOKIETOYHBIX  OpraHu3moB.  Pazapaxumocts y
OJHOKJIETOYHBIX OPraHu3MOB. TakCHCHI

4.2 MHorokiieTounble pacTteHus. B3auMOCBsI3p 4YacTell MHOTOKJIETOYHOTO
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opraHu3Ma. TkKaHM, OpraHbl W CHCTEMBl OPraHOB MHOI'OKJIETOYHOTO
opranu3ma. OpraHu3sM Kak eauHoe Ienoe. TkaHu pacTteHuil. Turbl
pacCTUTENbHBIX TKaHeil: oOpa3oBaTelibHAs, MOKPOBHAs, MPOBOJAIIAS,
OCHOBHasi, MexaHudeckas. OcobeHHOCTH CTpoeHHus, GYHKUMA ¢
pacIoNOKEeHHs TKaHEW B OpraHax pacTeHUI

4.3 |BereraTuBHBIC U T'€HEpaTUBHbIE OpraHbl pacTeHUd. DyHKIMU OPraHOB U
cucteM opraHoB. Kapkac pacrenuil. JIBHKeHME MHOTOKIJIETOYHBIX
pacTeHu: TpPOIU3MbI U HacTUM. llormomenue BOabl, YIJIEKUCIOrO rasa u
MUHEpalbHbIX BeEUIECTB pacTeHusMHU. JlpixaHue pacteHuid. dudpdysus
ra3oB 4epe3 MOBEPXHOCTb KIETKU. TpaHCIOPTHBIE CUCTEMBI PACTECHHM.
Brigenenue y pacrteHuid. 3ammTa 'y MHOTOKJIETOYHBIX PACTEHUM.
Kyrukyna. Cpencta nacCUBHOM M XUMHUUYECKOH 31U Thl. DUTOHLUIBIL.
Pa3apaxxumocTts 1 peryisuus y opraHu3MoB. Pa3apaxuMocTs U peryiasuus
Y MHOTOKJIETOYHBIX PACTECHUM. POCTOBBIE BEIIECTBA U UX 3HAYCHHE

4.5 MHOTOKJIETOYHbIE KMBOTHBIC. B3aMMOCBSI3bp YacTelli MHOTOKJIETOYHOT'O
opraHu3ma. TKaHU, OpraHbl M CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranu3ma. Opranusm Kak eauHoe 1enoe. ['omeocras. TkaHU )KUBOTHBIX U
yelloBeKa. THMbl JKMBOTHBIX TKaHEM: SMUTENHalIbHAsI, COCAUHUTEIIbHAS,
MbIIIeuHasi, HepBHasi. OCOOEHHOCTH CTPOEHUs, PYHKIIUNA U PACIIOIOKECHUS
TKaHEH B OpPraHax XKUBOTHBIX U YEJTOBEKA

4.6 |OpraHbl U CUCTEMBI OPraHOB >XMBOTHBIX. (DYHKIIMM OpPTaHOB U CHCTEM
opraHoB. Omnopa Tena opraHu3mMoB. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIi ¥ BHYTPEHHUN CKEJET.
CrpoeHue U TUIIBI COEAMHEHUSI KOCTEH.

JIBUKEHUE MHOTOKJIETOYHBIX KMBOTHBIX. [IuTanue xuBoTHBIX. IluTanue
NIO3BOHOYHBIX JKUBOTHBIX. JlpixaHume xkuBOTHbIX. KokHOE nbIXaHue.
’KabepHoe u JierouHOE JbIXaHUE.

JIpIxaHWE€ TIO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE  YCJIIOXKHEHUE
CTpPOEHHUsl JIETKUX T03BOHOYHBIX JKMBOTHBIX. JlpIxarenpHas cucrema
yesnoBeka. MexaHu3M BEHTWISLUM JIETKUX Yy OTUL M MIIEKONUTAIOLIUX.
TpaHcnopT BewECTB y OpraHu3MOB. TpaHCHOPT BEUIECTB Yy KUBOTHBIX.
KpoBeHocHas cucrema u ee opranbl. KpoBeHOCHas1 cucTeMa MO3BOHOYHBIX
KUBOTHBIX. Kpyru KpoBooOpaiieHus. OBOJIOLMOHHBIE YCIOXKHEHUS
CTPOEHUSI KPOBEHOCHOM CHCTEMBI IT03BOHOYHBIX )KMBOTHBIX. BblIeieHue y
opranu3MoB. Bbigenenne y KuBOTHbIX. COKpaTHTENbHbIE BaKyOJH.
Opransl  BbiaenieHus. CBs3b MOJOCTH Tela C KPOBEHOCHOM U
BBIICJIUTEILHOW cUCTeMaMu. BrlierneHne y MO3BOHOYHBIX JKUBOTHBIX.
3amura y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HX NPOU3BOJHBIE.
Pazgpaxumocts W perymsiiuss 'y oOpraHu3moB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakuMocTs M perynsuus y
MHOTOKJIETOYHBIX pacTeHUid. POCTOBBIE BelecTBa U UX 3HAYEHUE.

HepBHast cucrema u pedrexTopHas perymsiiusg y MHOTOKJICTOYHBIX
XKUBOTHBIX. HepBHast cucteMa U ee oTJenbl. DBOIIOIMOHHOE YCIOXKHEHUE
CTPOEHUSI HEPBHOM CUCTEMBI Y JKUBOTHBIX.
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Pazpabotka anroputmoB u iporpamm it 3G HEKTUBHOUN (YHKITMOHATBHOMN
AHHOTAIIMM TE€HOMOB, TPAHCKPUIITOMOB, TIPOTEOMOB, METabOJIOMOB
MUKPOOPTaHU3MOB, PACTEHUH, ’KUBOTHBIX M YEJIOBEKA

5 Opranusm 4enoBeKa U €ro 3/10pOBbE

5.1 |Opranbl u cuctembl opraHoB uyenoBeka. OTnenasbl TOJIOBHOIO MoO3ra
NO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekropHas nyra. bezycinoBHble u
ycnoBHBIE peduiekchl. ['yMopanpHast peryasiuus U SHAOKPHUHHAS CHUCTeMa
KUBOTHBIX M 4YesioBeka. JKese3bl S3HIOKPUHHOW CUCTEMBI U MX T'OPMOHBI.
JevictBue TOpMOHOB. B3anMOCBS3b HEPBHOM M JHIOKPUHHOW CHCTEM.
l'unoranamo-runoguzapHas cucrema. Peduiekc u peduekropHas ayra.
besycnoBHbIC U yCIOBHBIE pe(IICKCHI

5.2 |3ammurta opraHu3zMa OT Oomne3Hed. MMMyHHas cucTteMa uYeJoBeKa.
KrneTounsiit u rymMopanbHblii UMMYHUTET. BposkneHHBIN, TprOOpEeTeHHBIH
cnenu@uueckuii ~ UMMyHUTET.  Teopuss  KJIOHAJIbHO-CEJIEKTUBHOIO
ummynurera (I1. Opnux, ®.M. bepner, C. Tonerasa). BocnanurenbHbie
OTBETHl OpPraHu3MoOB. Ponb BpOXIEHHOTO HMMYHHMTETa B Pa3BUTUU
CHCTEMHBIX 3a00JIeBaHHM

5.3 |KpoBenocHas cucrema u ee opranbl. Cepiie, KpOBEHOCHBIE COCYAbl U
KpoBb. Kpyru kxpoBooOparieHus. PaboTa cepiia u ee peryssius

54 |pixanne uyenoBeka. [luddy3us Ta30B Uepe3 MOBEPXHOCTh KIETKH.
JlbIxarenbHasi cucTemMa uyesoBeka. JlpIxaTesbHas MOBEpXHOCTb. Perynsanus
IbIxaHus. JprxareabHble 00beMbI

5.5 |[IumeBapurtensHas cucremMa uenoBeka. OTHeNnbl MUIIEBAPUTEIBHOTO
TpaKTa. [InmeBapurenbHbIE JKEJIE3Bl. Bnyrpunonocruoe u
BHYTPUKIIETOUYHOE MUILEBAPEHNE

5.6 |[lokpoBbl u ux npousBonansie. Opransl BoaeneHus. [louku. Ctpoenue u
¢byHkmonnpoBanue Hedpona. dDunbTpaums, cekpeuus W oOpaTHOE
BCAChIBAHME KaK MEXaHH3MBbl pabOThl OpraHoB BbiaeieHus. OOpa3oBaHue
MOYH y YeJoBeKa

5.7 |JIBwKeHHe dYeloOBeKa: MbIeyHas cuctema. CKEJNETHBIC MBIIIBI M HX
padota. CTpoeHHE U THIIBI COSAMHEHHS KOCTEH

6 Teopus sBomtoruu. Pa3BuTtre )u3HU Ha 3emiie

6.1 OpomonmonHass teopuss Y. [lapBuna. Ilpeanochuiku BO3HUKHOBEHMS
napBuHA3Ma. JKnu3Hp 1 HayyHas nearenbHocTh Y. JlapBuHa.

JIBmxkyne cuinbl  9BodtouuMud  BugoB mo Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh Pa3MHOXKEHHUS OpraHU3MOB, HaCJIEJCTBEHHAs
U3MEHYMBOCTh, OOpb0a 3a  CyIIECTBOBaHHME, €CTCCTBEHHBIH |
HCKYCCTBEHHBII 0TOOD).

Odopmiienue cunternueckor Teopuu sBoitonuu (CTDI). HeiirpanbHas
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Teopus 3Boitoni. CoBpeMeHHasi 3BOJIIOLMOHHAS OuoJIoTHSA. 3HaueHUe
IBOJIFOIIMOHHON TEOpUH B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KAPTUHBI
MHpaA

6.2 |[omymauusa Kak »dJeMeHTapHass eauHuLa HBoiouuu. CoBpEeMEHHbIE
METO/Ibl OLIEHKH T€HETHYECKOro pa3zHOoOOpa3us U CTPYKTYpPbI MOMYJISLUN.
N3menenue reHooHAa MONYJSAIUHM KaK 3JIEMEHTapHOE 3BOJIOIMOHHOE
sBJICHUE. 3aKOH reHeTnueckoro pasHoBecus Jx. Xapau, B. Baitn6epra.
OnemeHTapHble (DaKTOpbI (ABMXKYIIME CHIIBI) YBOJIONMHA. MyYTallMOHHBIN
nporecc. KomOuHatuBHass W3MEHYMBOCThH. Jlpeiid TeHOB - ciyuailiHbie
HEHANpaBJICHHbIE W3MEHEHHsI YacTOT ayiesied B MOmyasmusx. O¢dext
ocHoBarens. Murpanuu. M3omsauus nonynauuii:  reorpaduueckas
(mpocTpaHCTBEHHAs ), OHoIOrnuecKas (pEenpoayKTUBHAS).

EctectBennsblii orO0p - Hampasistouil ¢akrop sBosouuu. Dopmbl
€CTECTBEHHOT0 OTOOpa: ABIKYIIUM, CTAOMIM3UPYIOIIMNA, pa3phIBAOIINNA
(mu3pyntuBHBIN). [TomoBoit oTOOD.

[IpucrocoOneHHOCTh  OpPraHM3MOB KaK —Pe3ylbTaT MHKPOIBOJIOLHUH.
Bo3nukHoBeHue mpucnocoOneHuit y opraHu3moB. ApoMopdo3bl U
yanoanantanmu.  Ilpumepsl  mpucnocoOiaeHMii y  OpPraHHU3MOB.
OTHOCHUTENLHOCTH MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpasoBanume Kak pe3yabTar
MUKpO3BOJIIOLIMU. M3omsanus - kirodeBoit ¢paktop BugooopazoBanus. [1ytu
U croco0Obl BHUI000pa3oBaHUS: auionaTrpudeckoe (reorpaduueckoe),
CUMITaTpUUuecKoe (dKoNoruyeckoe), "MrHoBeHHoe" (TIOJUILIOUIN3AIINS,
ruOpuau3anus). JJuTenbHOCTh SBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl opMUPOBaHHS OMOJIOTHUECKOT0 Pa3HO00pa3usl.

Ponp  sBomrormonHONM OmonmorMuM B pa3pabOTKE HAydHBIX METOJIOB
coxpaHeHHus OuopazHooOpasus. MHUKpPOIBOMIOLMS U KOIBOJIOIUS
Napa3uToOB M HMX X035€B. MexaHu3Mbl (OPMHUPOBAHUS YCTOHYMBOCTH K
AHTUOMOTUKAM M CTIOCOOBI OOPHOBI ¢ HEl

6.3 |Metoasl wu3ydeHHMs MakposBoouuu. [laneoHToJIOrHYecKue MeTOJIbI
u3ydeHus: 3Bomronuu. [lepexomusie GOpMbI U (UIOTEHETHYECKUE PSJIBI
OpPTraHu3MOB.

buoreorpaduueckue Metonsl uzydeHus sBoionuu. CpaBHeHHE (GIIOPHI U
(dayHpl MaTepuKOB M OCTpOBOB. buoreorpadpuueckue obnactu 3emiu.
Bunp-oHIEMUKY B PETUKTHI.

OMOpHONIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE  METOJBI
M3y4YCHHUS BOJIIOLUH. | eHeTHUeCKHue MeXaHU3MbI IBOJIOIMY OHTOTEHE3a
MOSIBIIGHUSI HBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTHYHBIC
opranbl. PynumeHTtapHele opraHbl M aTaBU3MBL.  MOJEKYIspHO-
TeHETUYECKHE, OMOXMMHUYECKME W MATEMaTHYECKUE METOJbl H3y4YCHHUS
3BOMIONMU. ['oMonornuHbie TeHbl. COBpEMEHHBIE METOABI MOCTPOCHHUS
(UIOTeHEeTHYECKUX JIEPEBHEB. XPOMOCOMHBIE MYTAIlMM W  3BOJIOIUSI
T€HOMOB.

O6mme 3akoHOMepHOCTH (mpaBwia) dBomOIUU. HeoOpatuMocTh
HBOJIOIMH. AlanTUBHAs paauaiys. HepaBHOMEPHOCTh TEMIIOB 3BOMIONNN

NOKYMEHT MOAMNNCAH 3JIEKTPOHHOM NOAMNNCLIO
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6.4 |Hayuynbsle runore3bl MPOMCXOXKJEHUS >KU3HM Ha 3emie. AOuoreHes u
naHcnepmus. JloHaydHble MpPEACTABIECHHUS O 3apOXKJIECHUU KU3HU
(kpeainoHu3M). ['mnore3a MOCTOSIHHOIO CamMO3apOXkKACHUS KU3HU U €€
onpoBepxkenne oneitamu ®. Penu, JI. Cnammanumanm, JI. Ilactepa.
[IpoucxoxieHue XK1U3HU U aCTPOOUOIIOTHSL.

OcCHOBHBIE JTaIlbI HEOPraHUYECKOMN SBOJIIOIINH. [limaneTapHas
(reosoruyeckasi) IBOIIONMS. XUMHUYECKas 3BOJIOLNS. AOMOTEHHBIN CUHTE3
OpraHMYecKHX BeliecTB u3 Heopranuueckux. Ombir C. Muiepa u I
Opu. O6pazoBanue nonumepoB u3 MoHOMepoB. KoalepBatHas rumotesa
AWM. Onapuna, runore3a nepsuuyHoro OynboHa Jlx. XomzaeiiHa,
reHetuyeckas runoteza I'. Memnepa. Pubosumbr (T. Yek) u rumoresa
"mupa PHK" V. I'mnbepra. ®opmupoBanne mMemMOpaH W BO3SHHKHOBEHHE
MPOTOKJIETKHU.

Ucropust 3emnu u Metonpl ee u3ydeHus. VckomaeMble OpraHu4eckue
octratku. ['eoxpoHonorus u ee Meroasl. OTHOCUTENbHAS U abCONIOTHAs
reoxpoHosiorusi. I'eoxpoHosornyeckass IIKana: 3S0HbBI, 3pbl, NEPHOIbI,
SMOXH.

Hauvanbubie sTanel opranmyeckoil 3posmounu. [losiBiieHME W 3BOJIIOLUA
NEPBBIX KIETOK. OBOJIONUS MeTaboin3Ma. BO3HHKHOBEHHE MEPBBIX
skocucteM. CoBpeMeHHble MUKPOOHbIE OMOIIJIEHKH KaK aHaJIOr NEPBBIX Ha
3emie coobectB. CTpoMaTonauTsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxnenue AYKapuoT (cumbuorenes). OBOJIIOLUOHHOE
HPOHUCXOXKICHHE BUPYCOB. [Tpoucxoxnenue MHOTOKJIETOYHBIX
OpraHM3MOB. BO3HWKHOBEHHE OCHOBHBIX TPYIIl MHOTOKJIETOYHBIX
OpTaHU3MOB.

OCHOBHBIE 3Talbl YBOJIOLKU BBICHIUX pacTeHuil. OCHOBHBIE apoMOpP(hO3bl
pacteHuid. Beixon pacrenuil Ha cymry. IlosiBiieHHE CIOPOBBIX pacTeHUN U
3aBoeBaHue UMH cyii. CeMmeHHble pacTeHus. [IponcxoxaeHue BETKOBbBIX

pacTeHui.
OCHOBHBIC 3TaIlbl 3BOJIONUU XKUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB - TIOSIBJICHHE

COBpPEMEHHBIX THUNOB. llepBble XOpaoBbIe XKHUBOTHBIE. JKH3HB B BOJE.
DBomionus TMO3BOHOYHBIX. [Ipoucxoxaenue ampuOuil W penTHIUN.
[IpoucxoxxaeHue MIIEKONUTAOMMX MW 0Tl [IpuHOMN —KIFO4EBOro
apomopdo3a. OcBoeHne 0€CrO3BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMU
CYILIH.

PazButne xu3HM Ha 3emiie MO 3paM U MEpUOAAM: apXel, MPOTEepO30H,
najneo3ou, Me3030M, KaiHo30iM. OOmias XapakTepUCTHKa KiumaTa M
reojorudyeckux npoueccoB. IlosBieHHE U pacUBET XapaKTEPHBIX
OpraHu3MoB. YrieoOpa3oBaHME: €ro yCJIOBUS U BIIMSHHE HA Ta30BBIA
cocTaB aTMOC(epBI.

MaccoBbie BBIMUpPAHUS - SKOJOTHYECKUE KPU3UCHI Mpouuioro. IIpuunnel u
CJIEJICTBUS MacCOBBIX BbIMUPAaHHU. COBPEMEHHBIN IKOJIOTHUECKUN KPHU3HC,
€ro 0coOEHHOCTH

6.5 Pa3;1em>1 " 3a1a4i aHTPOIIOJIOIHMH. MeTtonasl AHTPOIIOJIOTHUH. CranoBieHue
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NPEACTABICHUN O MPOUCXOXKICHUH uenoBeka. COBpEMEHHbIE Hay4dHbIE
TEOPHUH.

CxoncTtBo 4enmoBeka C  KMBOTHBIMU. (CHCTEMAaTMYECKOE MOJI0KEHUE
yenoBeka. CBUIETENbCTBA  CXOACTBA  4YEJOBEKA C  YKUBOTHBIMHU:
CpaBHUTENIbHO-MOp(doIoruyeckue,  AMOpUONIOTUYECKUE,  (PU3HOIOr0-
OMoxXuMHUYecKue, MoBeaeHuYeckrue. OTauuMsl 4YelnoBeKa OT JKUBOTHBIX.
[IpssMox0kIeHrEe M KOMIUIEKC CBSI3aHHBIX C HHUM NpPU3HAKoB. Pa3Butue
TFOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwxymme  cuiabl  (hakTOppl) — aHTPOIOTEHE3a:  OMOJIOTHYECKHE,
conuanbHble. COOTHOIIEHNE OMOIIOTUYECKHX M COIHMATbHBIX (PAaKTOPOB B
AHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOIOreHe3a. ABCTPAJIONUTEKU - JBYHOTHE MPEAKH
monen. YemoBek yMenblil, IEPBbIE U3TOTOBICHUA OpYAUN Tpyaa. UemoBek
NPSIMOXOASIINN U TEPBBIA BBIXO JItoNeH 3a mpenensl Agpuku. YemoBek
reiinensOeprckuid - oOHIMII MpeAoK HeaHAEpPTaIbCKOro YeJoBeKa W
YEJIOBEKa pazyMHOro. YenoBeK HEaHAEPTAIbCKUWA KAaK BHJI JIKOJCH
XOJIOHHOTO  KiMMara. YenoBEeK pa3yMHbII  COBPEMEHHOrO  THIIA,
JIEHUCOBCKUI YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a IpeneiaamMu AQpHku.
DBOJIIOLKS COBPEMEHHOTO 4eNloBeKa. EcTecTBeHHBIN OTOOP B MOMYISIUSAX
yesioBeka. MyTanMoHHBIN nporecc u nonumopdusm. IlomymnsimoHHbie
BOJIHBI, Jipeiid TeHoB, murpamus u ">ddext ocHoBarens" B MOMYJISIUAX
COBPEMEHHOI'0 YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bomblime pacel: eBporeouHas
(eBpasmiickas), aBCTpalio-HErpouaHasi (dKBATOpHUANIbHAS), MOHTOJOUIHAS
(a3maTcro-amepukaHckasi). BpemMs W myTu paccelieHHs 4YelloOBeKa II0
mwiadHere. EnuHCTBO denmoBeueckux pac. HaydHas HecOCTOSTENbHOCTh
pacu3ma. IlpucrnocobmeHHOCT,  ueloOBEeKa K  pPa3HbIM  YCIOBHSM
OKpyxXarouieil cpeapl. BnusiHue reorpaduueckoil cpeapl U Jipeiida reHoB
Ha MOP(HOJIOTHIO ¥ (PUHUOJIOTHIO YeTIOBEKa

7 DKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH

7.1  |Paznenst u 3agaun Skojorur. CBsI3b SKOJOTHH C IPYTUMU HayKaMHu.
Mertonbl skonoruu. [loneBbie HaOMIOACHHS. DKCIEPUMEHTHI B 3KOJOTHU:
MPUPOJIHEIE U JTabopaTopHbie. MoeIpoBaHUEe B IKOJIOTUUA. MOHUTOPUHT
OKPY>KaIOIIeH Cpeibl: TOKaIbHBIN, perHOHANBHBIN U rJ100anbHbIN

7.2 |DOxonormueckne  (GakTopel W 3aKOHOMEPHOCTH  HMX  JICHCTBUS.
Knaccuduxamus sxonornueckux (akTopoB: abMOTHYECKHE, OMOTHUYECKUE,
aHTpornorennbie. OOmME 3aKOHOMEPHOCTU JEUCTBHUS 3KOJOTUYECKUX
dakropoB. IlpaBuno wmmanmmyma (K. Hnopenrens, . JIubux).
TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak sKkojoruueckuit (axrop. [eiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTHMUECKHE
IpyHIbl paCTEHUI U )KMBOTHBIX 110 OTHOLIEHMIO K cBeTy. CUTHAJIbHAS POJIb
ceera. DotomepuoausMm. Temmeparypa Kak SKOJOTUYECKHH (akTop.
[eictBue  temmeparyppl Ha  OpraHu3Mbl.  [IOWKWIIOTEpMHBIE H
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TrOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.
BrnaxsaocTs Kak skojormueckuii ¢akxrop. IIpucnocobnenus pacteHuit K
HnoJ/iep>kaHuio  BoaHoro Oamanca. Kilaccudukanuss pacteHuid 1o
OTHOUIEHUIO K Boje. [IpucnocoOiieHns )KUBOTHBIX K U3MEHEHHMIO BOJIHOTO
pexuMa.

Cpenbl 00MTaHUS OPTraHU3MOB: BOJHAS, HA3€MHO-BO3AYIIHAs, TOYBEHHAS,
rJyOMHHas MOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas. PU3NKO-XUMUYECKHUE
0cobeHHOCTH cpen oOuTanus opranu3MoB. [Ipucrnocobnenus: opranu3MoB
K ’KM3HH B Pa3HBIX Cpeax.

buonornyeckue putrmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOdHbIE U
rouyHble pUTMBbI. [IpHCHOCOOIEHHOCT, OpPraHW3MOB K CE30HHBIM
U3MEHEHMSIM YCIIOBUM KU3HH.

XKuznennsle ¢opmbl opranusmoB. IloHsTe o Ku3HEHHOU (opme.
Xuznennsie (GOpPMBI pACTCHHIA: JAEPEBBS, KYCTAPHUKH, KYCTAPHHYKH,
MHOTOJIETHUE TPaBbl, OIHOJIETHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX:
rUAPOOUOHTBI, TE€OOMOHTHI, a’pOOMOHTHI. (OCOOEHHOCTH CTPOCHHS U
o0Opa3a KM3HH.

buornueckue  ¢akropsl. Buasl  OMOTHYECKMX  B3aMMOJEHCTBUI:
KOHKYPEHIIMs, XWUIIHUYECTBO, cuMOMo3 u ero ¢opmbl. Ilapasutusm,
Koornepauus, MYTYyaJIu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxJieOHM4ecTBO). Herpoduyeckue  B3auMoaecTBusi  (TONMUYECKUE,
dbopuueckue, ¢adpuueckue). 3HaAUYCHUE OMOTUYECKUX B3aMMOJICUCTBUMN
JUI  CYLECTBOBAaHMS OpraHMU3MOB B cpeae oOurtanus. [lpuHiun
KOHKYPEHTHOT'O UCKITIOUEHUS

7.3 |DKoJOrM4eckue  XapakTepuCTHUKW  mnonyisuud.  [lomymsmust  Kak
Ouosoruyeckass cuctema. Poilb HEOAHOPOJHOCTH Cpeabl, (U3HUECKHX
OapbepoB HM OCOOCHHOCTEH OWoJOTMM BHIOB B  (HOPMHUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTYypbl mnonyisuuil. (OCHOBHBIE MOKa3aTeIu
NONYJISALIMK: YUCIEHHOCTb, INIOTHOCTh, BO3pACTHAsA U MOJIOBas CTPYKTYpA,
PO1aeMOCTb, PUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSL.
DKoJIOrHYecKasl CTpykrypa nonyiasiuuu. OueHKa YUCIEHHOCTHU MOMYIISIUY.
JluHaMuka mONyJANMM M €€ peryasanus. bHOoTHYecKuMM IOTEeHIHAI
nonymsauuu. MogenupoBaHue AMHAMUKH nomynsuuu. Kpusele pocta
YUCJIEHHOCTHU nonyssiiu. KpuBble BbDKUBaHUS. Perynsius 4ucieHHOCTH
HNOMYJISIIUI: PoJib (HaKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT TUIOTHOCTH.
Dkosioruueckue crpareruu BuaoB (r- u K-crparerun).

[Tonsitue 06 sKroornueckoi Huiie Buaa. MectooOutanue. MHoromepHas
Moaenp  akosnorndeckon  Humm k.M.  XarumHcona.  Pa3mepsl
3KoJIornyeckor Huu. [loTeHnnanbHas u peain30BaHHAS] HUILIN.

Bun kak cucrema nonynsauui. Apeansl BUIOB. BUIbl M MX KU3HECHHbBIE
CTpaTernv. 3aKOHOMEPHOCTHM TIOBEJACHUS W MUIPALMI  >KUBOTHBIX.
buonoruueckue nHBa3uM 4yKEPOJIHBIX BUIOB

7.4 |CooOuiectBa opraHu3moB. buoneHo3s u ero crpykrypa. CBs3u MexXIy
opranm3MaMu B OWoOIeHO3€. DKOocHucTeMa Kak OTKpbITas cuctema (A.JDx.
Tencnau). @DyHKIMOHANbHbIE OJIOKM  OpPraHU3MOB B 3KOCHCTEME:
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OPOAYLIEHTbI, KOHCYMEHTBI, peAyleHTbl. Tpoduueckue  ypOBHH.
Tpoduyeckue nenu u cetu. AGuoruueckue OI0KU 3KocucTeM. [1ouBBI U
Wikl B JKocHcTeMax. KpyroBopoT BemecTB U IIOTOK DJHEPrUM B
JKOCHUCTEME.

OcHOBHBIE  IIOKa3aTeNM JKOCUCTEMBI. brnomacca M NpoayKUus.
DKOJIOTHYECKUE MUPAMHUJIBI YUCel, OMOMAacChl U YHEPTHH.

HampaBieHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB -  CYKIIECCHHU.
[lepBruHbBIE M BTOPUYHBIE CYKLIECCUM M HMX HPHUYMHBI. AHTPOIOI€HHbIE
BO3/eiicTBUA Ha cykieccuu. KinumakcHoe cooduiectBo. buopasnooOpasue
Y TIOJIHOTA KPYTOBOPOTA BEUIECTB - OCHOBA YCTOMYMBOCTU COOOIIECTB.
[Ipuponnsie HKOCUCTEMBI. AHTpPOIIOT€HHBIE 9KOCUCTEMBI.
Arposkocucrema. ArponeHo3. Pasnauums MexAy aHTPONOIE€HHBIMU U
IPUPOJHBIMU IKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucTeM. ['opojackast
¢dnopa u ¢payna. CuHaHTpoInU3auus TopoAcKkoi ¢ayHsl. buonornyeckoe u
XO35MCTBEHHOE  3HAYEHUE  arpodKOCHCTEM U YpOOIKOCHUCTEM.
3aKOoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB
B DKOCHCTEMaX.

IlepeHoc »HEpruM M BELIECTB MEXKIY CMEKHBIMHU OJKOCHCTEMAMH.
YCTONYMBOCTE OPraHU3MOB, MONYISAIMM M 3KOCUCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JECHCTBUI

7.5 |buocdepa - obmennaHeTapHas 000J0YKa 3eMIIH, TJE€ CYIIECTBYET WIIH
cyliecTBoBajia *u3Hb. Yuenne B.M. Bepuanackoro o 6uocdepe. Ob6nactu
6uocdeps! u ee coctan. XKuBoe BemecTBo 0nocheps! U ero ¢ yHKIHH.
3akoHOMEPHOCTH cyiecTBoBaHusa Ouochepbl. OcobenHoctn Ouochepbl
KaK TIOOATbHON 3KocucTeMbl. JlMHaMu4eckoe paBHOBecue B Omocdepe.
KpyroBopoTsl BemiecTB U OHOreOXUMUYECKUE IUKIIBI (yriaepoaa, a3oTa).
PutmudHOCTS siBeHMi B 6nocdepe.

3onanbHOCTh OMocdepsl. [lonatne o O6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOWHBIE Jieca, CMEUIaHHbIE W IIWPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHbI, WYCTBIHM, TPOIUYECKUE Jieca, BBICOKOTOpbs. Kiumar,
pacTUTEIHHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIMS JKHUBBIX CHCTEM, OIEHKAa HX PECcypCHOTO
MOTEHIMANIA U OMOCHEPHBIX () YHKITHMA

7.6 |DKoJOrM4yecKkue KpU3UChl U HUX MNpUYMHBI. Bo3neicTBue uyenoBeka Ha
Oouocdepy. 3arps3HeHue Bo3aymHOW cpedpl. OxpaHa  BO3IyXa.
3arpsizHeHHe BOAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymnienue
nouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kiumara.
AHTpPOIIOTEHHOE BO3JICHCTBHE HA PACTUTEIBHBIA W >KUBOTHBIA MHUD.
OxpaHa pacTUTEIBHOTO M >KMBOTHOrO Mupa. OCHOBHBIE NPHHIIMIIBI
oxpanbl mnpuponasl. Kpacuble kuuru. Oco0o oXpaHseMble NPUPOJIHBIE
teppuropun (OOIIT).

borannyeckue cazipl U 300J10rM4ECKUE MTAPKH.

OcCHOBHbIE IPUHILIMIIBI YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA U MPUPOJBL.
PanmoHanbHOE IPUPOJOIIOJIB30BAHUE M COXPAHEHHE OMOJIOIMYECKOrO
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/m P Kourpoasbnbie | IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
bu6nuoreka [JOK
1 b 2 .
HONOTHA Rax Hayxa 05 https://m.edso00.ru/7f41c292
2 JKuBBIC CHCTEMBI M KX OpraHU3AIIHS 1 bubmorexa [JOK
P i https://m.edso0.ru/7f41c292
bubmuoreka [JOK
X i 1
3 UMUYECKHI COCTAaB U CTPOCHUE KIICTKH 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHENEATEIEHOCTS KICTKH 0 https://m.edso0.ru/7f41c292
5 Pa3mMHoOxeHMe U UHIMBUAYAIbHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U U3MEHUYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepeiioe Bpems ! https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaunmMmeHoBaHUE pa3aesioB U TeM uudpoBLIe
Ne i/ P Kourpoabnbie | IlpakTuyeckue (ucpp )
NnporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuoreka [JOK
1 DBOIIOLIMOHHASA OMOJIOTUsL 9 1
. https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHNE 1 pa3BUTHE )KU3HU Ha 9 05 bubnuoreka LIOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opradu3Mbl U OKpYIKaroIas cpeaa 5 1 bubnnorexa [IOK
P Py m pent https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U 3KOJIOTHYECKUE CUCTEMBI 9 Eu6morexa OK
m https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 PesepBHOE Bpems 2
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 2.5
JOOKYMEHT NMOAMNNCAH SMIEKTPOHHOMN noanncbro
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INOYPOYHOE IIJNIAHUPOBAHUE Y4.Ioj.
10 KJTACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoasnbie | IlpakTHueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bu6munoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1p1 TO3HAHUS KUBOM MPUPO/IBL.
[IpakTrueckast padora Ne 1
2 «Vcnonp3oBaHue pa3IMIHBIX 1 0.5 bubmmorexa [IOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTUYECKUX OOBEKTOBY
3 buonoruyeckue cuctemsl, MPOIECCHI 1 bubmuoreka [[OK
U UX U3y4CHUE https://m.eds00.ru/863e6564
4 XumMmudeckuii coctaB KieTku. Boga u 1 bubnuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHne OCIKOB 1 httos://m.eds0o.ru/863e6b72
depMeHTHI — OMOTOTHYECKHe
Karanu3aTopsl. JlabopaTopHas
5 pabora Ne 1 «3ydenue 1 05 bubnmoreka [HOK
KaTalINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTtasas3bl)»
bu6mmoreka [JOK
! Yraesompt. Jiunuae: 1 https://m.edso0.ru/863e6870

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOM MNOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

(MSK)

28.09.26 17:20

Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
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bub6nunoreka [JOK
8 Hyxnenrosbie kucaorer. AT® https://m.edso0.ru/863e6d5¢c
9 Hctopus u meTonbl U3ydeHus bubnmnoreka [HOK
kietku. Knerounas reopust https://m.eds00.ru/863e6e88
10 Knerka kak 1e;10cTHas KUBas
cucrema
CtpoeHune 3yKapuOoTHYECKOM KIETKH.
JlaGopaTopHas pabora Ne 2
«U3yueHne cTpoeHus KIeToK bubnuoreka IIOK
11 pacTeHuii, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHi MO MUKPOCKOITOM Ha https://m.edso0.ru/863e716c¢
TOTOBBIX MHKpOIIpEaparax u ux
OITMCAHUEC
Bubmunoreka [JOK
12 OOMeH BEIIeCTB MIIH METa0OJI3M httos://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 ®orociires. XemocHHTes https://m.edso00.ru/863e7c98
. bubmuoreka [JOK
14 dHepreTurieckuii 0oMen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIETKHU. [leneHue
kietkr. Muto3. JlabopaTopHas BuGmorexa [IOK
15 pabora Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpEelIKa JTyKa Ha
TOTOBBIX MHKpOIIpEnapaTax»
16 buocunres Oenka. Peakius bubmoreka [[OK
MAaTPpUYHOIO CUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [JOK
17 Tpascasums — nocurtes benka https://m.edsoo.ru/863e796e
JOKYMEHT MOAMNMWUCAH S/TIEKTPOHHOWM NMOAMUCHIO
MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA (MSK)
OBLLEOBPA30BATEJIbHAS LUKOJIA", LLaHap TaTbsiHa BnagummpoBHa, AvpekTop
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18 Hexnerounsie popMbl )KU3HU — 1 bu6muoreka LIOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 @OopMBI pa3sMHOXKEHHS OPTraHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
N bubmoreka [[OK
20 Meiios 1 https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHUE MTOJIOBBIX
keTok. OMI00TBOPEHHE.
21 JlabopartopHas padora Ne 4 1 05 bubnmnoreka [HOK
«M3ydeHne CTPOEHUS ITOJIOBBIX ' https://m.edso0.ru/863e81h6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 NunuBuayanbHOe pa3BUTHE 1 bu6munoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 1 bu6nnoreka IIOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE 1 bubmmorexa [IOK
P ) pr https://m.edso0.ru/863e8878
CKpelllMBaHue
UruOpHUaIHOE CKpeluBaHue. 3aKOH
25 fezamini(/{oro HainI: OBaHUS 1 bubmorexa [TOK
A https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
CuemieHHOE HaclIeI0BaHUE
npusHakoB. JlabopaTopHas pabora
No 5 «M3y4yenue pe3ynbTaToB bubamnoreka [HOK
26 1 0.5
MOHOTHOPHUIHOTO U TUTHOPUHOTO https://m.eds00.ru/863e8c60
CKpeIIMBaHUs Y Jp0o30dUIIbI Ha
TOTOBBIX MHKpOIpenapaTax»

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBEPA30OBATEJIbHOE

YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHSAA

OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
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97 I'eneruka mona. HacnegoBanue 1 Bbu6nunoreka [JOK
MPU3HAKOB, CIEIJIEHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
N3menunBocth. Henacnencrennas
M3MEHYNBOCTH. JIabopaTopHas

28 pabota Ne 6. M3yuenue 1 05 bu6mmoreka LIOK
MO (PUKAITMOHHOW U3MEHYUBOCTH, https://m.edso0.ru/863e8efe
MMOCTPOEHUE BaPUAIMOHHOTO psia U
BAPUALIMOHHOU KPUBOW»

HacnencrBenHast "3BMEHUMBOCTb.

29 JlaGopartopHas pabora Ne 7. 1 05 bubmuoreka LIOK
«AHanm3 MyTanui y Apo30duiiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnaparax»

bu6mmoreka [{OK

30 Peneriica uexopexa 1 https://m.eds00.ru/863e8d78
PesepBHrlil ypok. O6001IeHNE TTO

31 Teme «HaciaeqcTBEHHOCTE U 1
W3MEHYUBOCTH OPTAHU3MOBY

bu6mmoreka [{OK

32 Cenekuus kak Hayka i 1pouece 1 https://m.eds00.ru/863e9214
MeToabl U JOCTHIKEHUS CEIEKIINU bub6nunoreka [JOK

33 . 1
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
buotexHonorust kak oTpacib bubnmnoreka [HOK

34 1
MPOU3BO/ICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4
[MPOT'PAMME
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
MYHULUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASl CPE[IHAA (MSK)
OBLLEOBPA30BATEJIbHAS LUKOJIA", LLaHap TaTbsiHa BnagummpoBHa, AvpekTop
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11 KITACC 2025 — 2026 yueOHBIii roa
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 DBOJIOLMS U METO/bI €€ U3yUeHUs 1 bubmorexa LIOK
H A ye https://m.edso0.ru/863ea20e
5 Hcropust pa3BuTus NpeACcTaBICHUI 1 bubnmnoreka [IOK
00 3BONIIOLINN https://m.edso00.ru/863e9570
Bbubnunoreka [JOK
3 M 1
HKPOIBOTIONHA reer https://m.edso0.ru/863e9cle
[Tomynsiiust Kak 3eMeHTapHast
€/IMHUIIA BUJIA ¥ SBOJTFOIUH.
4 JII;60 I;To HI;;I aGota Jl\i 1 1 0.5 Bubmorexa LOK
PATOPHaA p ) ' https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB 10
MOP(OITOTHIECKOMY KPUTEPHUIO
5 JIBxyIye Cuitbl (3JeMEHTapHBIC 1 bubmuotexa [{OK
(hakTOpbI) IBONIOIIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E it oTO 1
CTECTBEHHbII OTOOP 1 ero dopmet https://m.eds00.ru/863e9ed0
Pe3ynbTarel 9BOIIOIUN:
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pa3zoBanue. JlaboparopHas 1 05 bubnmoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MIPUCTIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHTEIIFHOI'O XapaKTepa
Hanpasnenus u mytu bubmuotexa [{OK
8 1
MaKpO3BOJIOHH https://m.edsoo.ru/863e9cle

JOKYMEHT NMOANNCAH 3JTEKTPOHHOW MOAMNMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBEPA30OBATEJIbHOE

YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHSAA

(MSK)

OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop
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9 HeoOpatumocTs 3BONIOIIUHN 1
10 Ucropus sxu3HM HAa 3emiie U METObI 1
e€ u3ydeHus
11 ['unoTe3sl MPOUCX 0K ACHUS KUZHU 1 bubmuoreka [IOK
Ha 3emJie https://m.edso0.ru/863ea5a6
12 Pa3Butue xxu3Hu Ha 3emiie Mo apam 1 bubnmnoreka [HOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Talbl YBOIIOIHA
PacCTUTEIHHOTO U )KHBOTHOTO MHPA.
[IpakTuueckas pabora Ne 1 bubnmnoreka [HOK
13 1 0.5
«M3yueHne UCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHul U KUBOTHBIX B
KOJLTEKIIHSIX )
14 CoBpeMeHHas cucrema 1 bubnmnoreka [HOK
OpraHuyYeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOIOIHS YeJIoBeKa (aHTPOIMOreHe3) 1 httos://m.edsoo.ru/863eac2c
16 JBmxymiue cuibl ((hakTopsl) 1 bubamnoreka L{IOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOTIOLUU 1
YelioBeKa
18 UYenoBeueckue packl U MPUPOJTHBIE 1 bubnmnoreka [HOK
aJanTauy 4eI0BeKa https://m.edso0.ru/863eaea2
PeseprubIil ypok. O600menHue mo
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE 1
KU3HU Ha 3emie»
20 DKonorus Kak Hayka 1
21 Cpenbl 0OMTaHUS U YKOJIOTUYECKUE 1 bubnmnoreka [JOK

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBEPA30OBATEJIbHOE
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHSAA

OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
(MSK)
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(baxTopsl

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

Abuornyeckue HakTopsl.
JlaGopaTopHas pabora Ne 3.
«Mopdonoruyeckue 0CoOOEHHOCTH

bubmoreka [[OK

22 PAGTCHITH 13 PASHBI MECT 05 https://m.edsoo.ru/863eb10e
obutanusi». Jlaboparopnas pabora
Ne 4. «BnusiHue cBera Ha pocT n
pa3BHUTHE YEPEHKOB KOJIEYCa)
Bbu6munoreka [JOK
23 Brorurieckue paxroper https://m.eds00.ru/863eb348
DKOJIOrMYeCcKre XapaKTePUCTHKU
nonynsuuu. [Ipaktuueckast pabora
24 Ne 2 «IToxcuét mmoTHOCTH 0.5
MOMYJISALIMIA Pa3HbIX BUOB
pacTeHuin»
o5 Coo0rmrecTBa OpraHu3MOB — bubmuotexa [{OK
OuoreHo3 https://m.edsoo.ru/863eb46a
26 DKOJIOrMYeCKHUEe CUCTEMBI bubnmnoreka [IOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI.
27 DKOJIOrMYeCKUe MUPAMU/IBI. bubmmorexa [OK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocuctem. Cykieccus
28 [IpupoaHbIe S5KOCUCTEMBI
29 AHTPOITOT€HHBIE YKOCUCTEMBI
30 buocdepa — rimobanbHas bubnuoreka LIOK
JKOocHCTEMa 3eMITn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [HOK

onochepsl

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

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBEPA30OBATEJIbHOE
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32 YenoseuecTBO B buochepe 3eminun 1
33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnuoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblit ypok. O6001IEHNE TEMBI
34 «Coo0011ecTBa U HKOJIIOTHYECKHE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB 10 34 0 25
I[MPOT'PAMME

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBEPA30OBATEJIbHOE
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHSAA

OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop
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(MSK)
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