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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBuiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MMOATOTOBKU BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX HENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MOJ0KEHUS O cielupuke
Ouonornu, €€ 3HAYEHWHW B T[IO3HAHUM JKUBOM TMPUPOJIBI U OOECrneYeHuun
CYIIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 61os0TrUM 1AET NPEACTABIEHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieinaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4eHHUs Y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOrO MpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUYUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YU4eOHBIX JEHCTBUM OOYYaIOMIMXCA 10 OCBOCHHMIO COJCPIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUsI.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3y4YE€HUU OuWoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled MNPHUPOIHON cpeje.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTUKN HACJIEICTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIUKO-
Te€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHUS SKOJIOTMUYECKH 11eJ1eCO00pa3HOro
MOBEACHUS B OKPYXAIOWUIEH NPUPOJHON Cpele, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAJHON HAMpaBIEHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEHNUS YCIOBUM [T PEIICHUS



OJTHOM M3 aKTyaJIbHBIX 3aJa4 HIKOJBHOTO OHMOJIOTUYECKOTO 00pa30BaHuUsl, KOTOpas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIupseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIbHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLHH, CO3MAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoOro oodpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIN3ALMU
oOyuaromuxcs. M3yuenue 61oia0ruu o0ecrneurnBaeT yciuoBus Uisl (POpMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, COCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul ONPEICIICHUS MOAXOJ0B K OTOOpY U
CTPYKTYPHPOBAHHUIO €TI0 COAEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Ot60op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KyJIbTYphbl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMN
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOrMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHE cOAEpX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmeTa «buosorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TUHNN: «brosorus kak Hayka. MeTonabl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MHUpay,
«OBOJIIOLUS KUBOU MPUPOABD?, « IKOCHUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTHY.



Llenp m3ydenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUNH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHM3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOY4YaIOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OWOJIOTHY HAyYHBIX B3IVIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJarommxcss oO0meil KyJabTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OILEHUBATDH SBJIICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYEHHBIX IPH U3YUCHUN
Onooruu;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS AITUYECKUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBILMIECHUS YPOBHS
9KOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MHUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE TPEIMETHI.

Jlist m3ydenusi OMoaoruu Ha 6a30BOM ypOBHE CPEIHETO 00Iero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HeneMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponb Ononorun B popMUpOBaHUU COBPEMEHHOM Hay4yHOUH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU PUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabdora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IeHOTUYECKUH ), OMOC(EpHBIA.

JdeMoHCTpauu:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelIeCTB B kieTke. [lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMbIe ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOicTBa OeikoB. buonormyeckue
byHKUIHUU OENKOB.



depmeHTHI — OnosoTuYecKre KaTam3aTopel. CTpoeHue pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaudus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapoduIbEHO-
rupodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu saunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineotnasl — MoHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOIEHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTObl U3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01iue mpu3Haky KJIETOK: 3aMKHYTas
HapykHas memOpana, Moiekyinsl JIHK kak renerudeckuil ammapaT, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat [onbmxw,
nr30COMBI.  [oTyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHJIPWH, TUIACTHUIBIL.
[Ipoucxoxxenne MUTOXOHIpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, ILEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOU/I0B KJIETKU. BrirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JleMoHCTpaum:

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

Jnarpammel: «PactipeieieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOE,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbI BOJIbY, «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajlasbl)y.

JlabopatopHass pabGota No 2. «M3ydyeHuwe CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCcTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
TUCCUMWIAIUSA (PHEpreTuueckuii OoOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBag (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHMHTE3a ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne n ero Buibpl. KuCIOpogHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh FIHEPTETUUECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pomp pubGocom B
OonocuHTe3e Oenka.

Hekinerounsie ¢popMbl xu3HU — BUpychl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxeduiura yenoseka (BUY) — BozOyautens CITM/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crtpoenue JHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCcKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1uki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJHK».

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

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI Pa3MHOXKEHUSI M  HWHIUBUAYAJIHOTO  Pa3BUTHUSA
OpTaHU3MOB.

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

[Iporpammupyemasi rubenb KIETKU — arnomnTo3.

@dopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXXEHUS: JEJI€HWE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusiX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SHMIEKJIeTKa) — CIepMaTOreHe3 U OBOIECHE3.
OcoOeHHOCTH CTpOeHUsl SUIEKIETOK M crepMaro3ouoB. Omiog0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npolOrieHue, racTpysiius, opraHorene3. IloctamOpuonanpHOE pazButHe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsiMoe (IHMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe 1 HempsiIMOe pa3BUTHEY», «I 'aMeTOreHe3 y MIECKONMUTAIONIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOIIUTAIOMIETOY, «SHIIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleseHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIctopus pa3BUTHA T€HETUKU. Posib uTOI0TrNn
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKU. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
LIUTOT€HETUYECKUM, MOJIEKYJSIPHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJNb3yEMAasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . MeHnnaenem.
MonorubpuiHoe CKpelnBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUVIEHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanme. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

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

XpOMOCOMHasi TEOpUSI HACIIEACTBECHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OomMoraMeTrHble W TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KonuecTBEHHbIE M KaueCTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ NPUYUHBI MyTaluil. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IIMNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[M[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApaclosiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue M TreHepaTuBHble MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHITUTIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTeHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBaHusy, «Menosy, « B3anumMoaencTBue ajielibHbIX TEHOBY, «[ eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX M 4eJOBEKa», «I eHeThka moJia», «3aKOHOMEPHOCTH
HaCIIEIOBaHUsI, CLUEIUICHHOTO ¢ TmosiomM», «KapuoTumbl yenoBeka M >KHMBOTHBIXY,
«Bunpl uameHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-dakropay, «['eHeTnka rpyImn KpoBu», « MyTalluoHHAsI U3BMEHYUBOCTH.

O6opynoBanue: Mojaenu-anmmInkamun «MOHOTHOPUIHOE CKpEIIUBAaHUE,
«Hemonmnoe momuHupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariui GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHO».



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlaGopaTtopuas pabora Ne 5. «V3ydeHwe pe3ynpbTaTOB MOHOTHOPHIHOTO M
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTaluid y JIpo30QuiIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHME U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o0 eHTpax MPOUCXOXKACHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KICHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbI U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMU pPACTEHUHM U KUBOTHBIX. OIEHKa JKCTepbepa. bImM3KopoacTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojgyyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak OTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITaIbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennnix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPIraHU3MOB.

Okojoruueckue W dTudeckue  mnpoosembl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoncTpanuu:

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

Tabnuupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopojbl 1oMaHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzaius», «Padotel akagemuka M. @. lBaHoBay,
«Ilomunnounaus», «OO0beKTH OWoOTEexHONOTHHY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUS CENEKIMU PACTEHUUA U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIo
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CBuzerenscTBa 3BoMOIUU. [lameoHTONOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaguyeckue: cxoncTso U paznnuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYyISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX NyTed y BceX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM  BO3HUKHOBEHUS
JapBUHU3Ma. JIBHKYIIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAeIEHHAasT W3MEHYHMBOCT,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
Opolecc M KOMOMHATHBHAasT M3MEHYUBOCTH. [lOMyNsiIMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbII 0TOOp — HamnpaBisgiomuil Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3BodOUUHU. [Ipumepsl
MIPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U HAUOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BHUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBonorusi. PopMbl  ABOMIONUU:  (uUileTUYECKas, JUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IpoucxoxieHHe OT HeCHEeUUaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHas paguarius.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepiios.



Tabmuibl u cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyllecTBOBaHHE», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTamnonHas
U3MEHUYHMBOCTH», «Apomopdo3by, «Unumoamantammm», «OO0IIas aereHepanus,
«/IBmkymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsuna», «bopbba 3a cymectBoBaHue», «IIprucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEe», « IKOJIOTMUYECKOE BUI000PA30BAHUEY.

O06opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Koyuiekius «[Ipumepsl 3alUMTHBIX MPUCITIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIIPaBICHUS 3BOJIIOIUNY, O0BEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTel « PazButue Hacekomoroy, « Pa3zButue asarymkmy,
MuKponpenapar «/Ipozoduna» (Hopma, MyTanuu GOpMbI KPbUILEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

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

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

JloHay4yHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTATIBHOE TTOATBEPKIACHUE XUMUUECKOW IBOMONMA. HavanbHbie 3Tambl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM M HX 3BOIIOLMSL.
DopMUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, [IEPMCKHUMU.

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

KaliHo3zoiickas »3pa ®W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornyecKux mpoiieccoB. OCHOBHBIE JTaIlbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BorolHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabsl HW3ydeHus aHTponoreHesa. CxoncrtBa u
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopsl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBI 00pa3 >KM3HU, U3TOTOBIEHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbiid, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3yMHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAS
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amMepuKaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenoOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cuUCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KIEeTKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE AaHATOMHMUYECKHMX 4YEepT CTPOCHHUS YEeJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa NAJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4eJIOBEKa», «JlpeBHenmme moan», «lpeBHue moanm», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeYeCKrue pacs».

O6opynoBanue:  mymsiku  «lIpoucxoxaeHue  yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMaHbOHLA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOIO uenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Talnuna, KouieKuus «DopMel
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PacTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKcKypcust «IBOJIIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBII WK KPAaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy KamoIas cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0OBAHNM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonorudeckue ¢akropbl. Krnaccudukanmus -sKonoruyeckux (HakTopos:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOreHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MoOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cUMMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIMU3M, HEHUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI MJisi CYyIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanus. J[mHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ PeryJIsaius.

JlemoncTpanum:

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

Tabmuupbl u cxemsl: kapta «IIpupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Poronepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

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

JlabopaTtopHas pabora Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padbota Ne 2. «Iloncyér NI0THOCTH NOMYJSUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornuecknue cuctembl (dkocucteMsbl). [loHaTne 00 »skocuctemMe W
ouoreoneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHHU 3KocucTeMbl. [IumeBsle nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUS. DKOJIOTHYECKUE MNHPAMMIIbI:



OPOAYKIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazputue. CyKIeccusl.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO JIeca.

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

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTteM. CoxpaHCHHE
OMOJIOTUYECKOro pazHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIUKIIBI 3JIEMEHTOB (yTiepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['106aIbHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycToiumBocTH Ouocgepbl. OCHOBAa palOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOTE€HHBIEC BO3ACHUCTBYS HA IPUPOAY», « BaKkHENIIINE UCTOUYHUKHU 3arPS3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo»,
«®akTopel  gerpagauumu  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOphI
pPaIMoOaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas cTpykrypa Ouochepsn,
«Pacrmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoOae».

O6opynoBanue: Mojenb-anmukanus « TUnmudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKLIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTUYECKUM TpyIiaM oJHoro Buaa, KpacHast kauura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcCTEHUH U
YKUBOTHBIX.



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

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA TIpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWYhe MOTHUBAIlMM K  OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS mpeamMeTa «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOINECTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJCHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOrO OTHOIICHUS K KYJbTYPHOMY HACISIUI0 U
TPpAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPYIKaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOIIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JI€SITEIILHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYEeOHBIX M TO3HABATCIBHBIX 3a/a4, BBITIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOEXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COILIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IMpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM Ipak IaHCKOW MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOW S3BIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHWOJIOTMHM B ITIO3HAHUH 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

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

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMHu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYda, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

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

5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOJTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a )Ku3HU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJI HHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMMPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKAIOIIEN CPEIBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHMS
M yYMEHUS TpHU pEIICHUH TMpoOJieM, CBS3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOIArOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHUYECKOMN JEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JUAJoOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATENBCKOM KYJBTYpbl Kak CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMAaHWE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEACTaBICHUsT 00 OKpPYXalollleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pELIeHHH NpodieM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS Pa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBl  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTUYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUH B LEJIIX
NOBBILICHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IIPU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHWUA JJs aHaiu3a |
OOBSICHEHHMSI SIBICHUM OKPYXAlOIIET0 MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus: mpo6JsieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PHUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNe, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIC, PETYJSTUBHBIE),
obecneunBaomue GopMrupoBanrue (GyHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluxcsi, CHOCOOHOCTh OOydYaloIuXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIIBHON U COLIMAIBHOM IIPAKTHUKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JOrMYecKUe AeiiCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCU(pUKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

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

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMYECKMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYHI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIQ/IETh HaBBIKAMU y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOJI0B PEUICHUS TIPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH 10 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJIATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATHh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs], HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHANIPABICHHBIN MOUCK TEpeHOca CPEeNCTB U CIOCOOOB
NEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEICITEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsiAxX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UpPOBAThH
uHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUS], KPUTUYECKH OLIEHHUBATD
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOTUMOM I BBIMOTHEHUS y4EOHBIX
3a/1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosioruyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrnyeckod HHPOpMaLME: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIs AHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) oOmenme:

OCYIIECTBISATh KOMMYHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JMCKYCCHUM IO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEJILHO BBINOJHEHHUS MpearaeMomn
3aJ1a4y, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3MIMUI JIPYTUX YYaCTHUKOB
JIAaJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIICHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJCHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBaKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJEHCTBUS MPHU PEILLIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA;

OPUHUMATh L[EJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJAWMHUPOBATH JEUCTBUA IO €€ IOCTHUKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusamnus:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOWIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YyMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJI0BeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OCBO€HHS mnporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHHM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YUYEOHBIX CHTYyalUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosiorueid. B mporpamme mnpenmMerHbie
PE3yNbTaThl IPEACTABICHBI IO r0JIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS yueOHoro npeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB MU TOHSATH:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (caMoOperyjsinusi), ypOBHEBas OpraHu3alUsi >KUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOoOpasus |
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. M. BaBuiiosa), onpenensiTe rpaHULIbl KX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U IMpPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pPE3yJIbTAaTOB,
WCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI YHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHYecKkoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSICHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKaIOIKX JI0JIEH, COOI0/IEHHS HOPM IPaAaMOTHOTO MOBEJICHUS B OKpYXKarolen
MPUPOTHONM cpee, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUI
COBPEMEHHOU OHoJIOrNuU u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
PUPOOTIOIH30BAHNUS;

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOS HACJICIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBINMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PpadOThI, COOMIOIATH
npaBuia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJIIPHBIC
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWN B OHMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIC COOOIICHMUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
KJlacce NOJKHBI OTPAKATh:

c(hOpPMHPOBAHHOCThH 3HAHUW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWHM COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH Y€JIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMUHOB M MTOHSATHI: BUI,
MOMYJISAKS, TeHOMOHA, DBOJIONHS, ABWXKYIIME CUIBI ((aKTOPHI) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
HPKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYIEHThI, e MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusl rJIaBHbBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
HA OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BUJOB, MOMYJALUWUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH IMOJIYUYCHHbIC 3HAHUS JIsl OOBSICHEHHS OMOJOTHYECKHUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eJplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU OMOJIOTUH ISl PAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

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

yMEHHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OIEHWBaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIIOYAIONIIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6noIOTHYeCKyr0 HH(POPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MTOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TEM nu(ppoBLIe
Ne ni/m P Konrpoabnbsie IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
bu6mmoreka [IOK
1 b 2 0.5
HOMTOTHA KaK Hayxa https://m.edsoo.ru/7f41¢292
2 JKuBBle cucTeMBI U UX OpraHu3aIus 1 bubnnorexa [IOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnnorexa [IOK
P https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 K
HMBHEACATEIBHOCTD KICTIH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUAYATEHOE Pa3BUTHE 5 | bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD ? 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuus opranu3MoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
8 P 1
C3CPBHOC BPeMA https://m.edsoo.ru/7{41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3aesioB H TeEM muppoBLIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 2 0 9 1
BOTIOIHMOHHAT DHOMOTIA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 Bu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYyKaromas cpeaa 5 1 bubmorexa HOK
p Py - pesL https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 0 9
Coo0miecTBa 1 SKOJIOTHICCKUE CHCTEMBbI hitps-//m.cdsoo.ru/7f4 1ccT4
bubnunoreka LIOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
undposbie
Nen/m Tema ypoka Kontpoabnsie IlpakTuueckue bp
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS JKUBOU IPUPOIBI.
) [IpaxTnueckas padora Ne 1 1 0.5 Bbu6motreka [JOK
«HMcnonp30Banue pa3IM4HbIX METOIOB IIPU ' https://m.edso0o.ru/863e6122
M3Y4YEHHH OMOJIOTUYECKUX O0OBEKTOBY
3 buonornueckue cucTeMsl, POLIECCH U UX 1 bubnnoreka [JOK
H3y4YeHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KIETKU. Boja u 1 bu6mmoteka IIOK
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674e
bubmmoreka IIOK
5 b .C 0 1
S LOCTAB | CTPOCHHE DEIKOB https://m.edso0o.ru/863e6b72
depMeHTHl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopuas padora Ne 1
6 «/3yueHne KaTaIuTUYECKOW aKTUBHOCTH 1 0.5 brbmmorexa [TOK
Y ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaia3bl)»
bubnunorexa LIOK
7 Yraesoasl. JInnuasl 1
A A https://m.eds00.1ru/863e6870
bu6nunorexa LIOK
8 Hyxkneunosbie kucinorsl. AT® 1
YIGIGHHOBRIC KHCHOTE! https://m.edsoo.ru/863e6d5¢c




I/ICTOpI/IH N MCTOABI U3YUYCHUA KIICTKH.

bu6nmmoreka [IOK

9
Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kietka xak 1ienoctHas KuBas cucTeMa
CrpoeHue 3yKapruoTHUYECKON KIIETKH.
Jlaboparopnas pabota Ne 2 «3yueHue
. bu6nmmoreka [IOK
CTPOEHHUSI KIETOK PACTEHUM, KUBOTHBIX,
11 oUBOB 1 GAKTEDHI oM MIKDOCKOMOM Ha 0.5 https://m.eds00.1u/863¢e6£f0
P P A p https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKpOITpEINapaTax u ux
OIHCAHUE
bubnunoreka LIOK
12 §) 3]
Obmen BemecTs 1M MeTaboH3M https://m.edsoo.ru/863e766¢
13 dortocunTes. XeMOCUHTES buGnuorexa [IOK
https://m.eds00.ru/863e7¢98
bubnuoreka [{OK
14 9 1 00
HEPTCTIHCCKII OOMETH https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KISTKU. [leneHue
knetku. Muros. JlabopatopHas pabora Ne 3
15 «HabmroneHre MUTO3a B KJIETKAX KOHUKMKA 0.5 Bubmiorexa IOK
g ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakius MaTpuuHOTO bubnuoreka [IOK
CHUHTE3a https://m.edso0.ru/863e796¢
bubmmoreka IIOK
17 T —0 0
PAHCIIAHA HOCHHTEs beika https://m.edsoo.ru/863e796¢
bubnunorexa LIOK
18 Hexnerounsie hOpMBI 3KU3HU — BHPYCHI
Gop py https://m.edso00.ru/863¢7540
bubnunorexa LIOK
19 @OpMBI pa3MHOKEHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e




bu6nmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TOJOBBIX KJIETOK.

21 OmnogotBopenue. JlaboparopHas pabota 0.5 bubnmnoreka HOK
Ne 4 «3yuenue cTpoeHHUs MTOJIOBBIX KIETOK https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MUKPOIpENapaTax»

22 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa LOK

https://m.edsoo0.ru/863e8436

” ['eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubnnorexa [JOK
W3MEHYNBOCTH https://m.edso00.ru/863e8612

24 3aKOHOMEPHOCTHU HACIEAOBaHUS bubnnorexa [JOK
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHUE https://m.edso0o.ru/863e8878

)5 JurnbpuiHoe ckpermBanye. 3aKOH Bbu6mmotreka [JOK
HE3aBUCUMOI'0 HACIIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE Hacle0BaHNE IPU3HAKOB.

Jlabopartopnast pabora Ne 5 «3yuenue
26 pe3yIbTATOB MOHOTHOPUTHOTO U 0.5 bubmorexa HOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y APO30(HUIIBI
Ha FOTOBBIX MUKPOTpEnapaTax»

7 I'eneruka momna. HacnegoBanue npu3HakoB, bubnnorexa [JOK
CLETJIEHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeHYuBOCTh. JlabopaTopHas padora Ne 6.

)8 N3yuenune Mot (puKamoHHON 0.5 bubmuorexa [IOK

M3MEHYUBOCTH, TOCTPOEHUE
BapHAaIIOHHOTO PsAJia U BapUAI[HOHHOMN
KpHBOW»

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




HacneacTBeHHass U3MEHYUBOCT.

29 Jlaboparopnas padota Ne 7. «AHanu3 1 0.5 bubnmnoreka HOK
MYTaluil y 1po30(HIIbl HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bu6nmmoreka [IOK

30 Peneriica wenosexa ! https://m.edsoo.ru/863e8d78
PeseprHbIil ypok. O6001IEHHE TIO TEME

31 «HacnencTBeHHOCTh U U3MEHYUBOCTD 1
OpraHU3MOB)

bubnuoreka [IOK

32 Cenekuus kak Hayka H npouece ! https://m.edsoo.ru/863e92 14

1 MeToapl U JOCTHKEHHUS CENEKIINU 1 bubnuoreka [IOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

bubnuoreka [{OK

34 buoTexHosiorus kak orpacib NpOU3BOACTBA 1

https://m.eds00.1ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Nen/m | Tema ypoxa Kontpoabubie IIpakTuueckue HHppoEkic
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI pecypenr
1 DBOJIIOLHS U METObI €€ N3YUEHUSI 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS IPECTaBICHUN 00 | Bbu6mmotreka [JOK
J3BOJIIOLUN https://m.edso0.ru/863¢9570
bubnunoreka LIOK
3 MuipososmoLHs ! https://m.edsoo.ru/863e9cle
[Tomynsnus Kak 31eMeHTapHasi €qUHULA
4 BHJA ¥ BoroIMH. JlaboparopHas pabota | 0.5 bubmmoreka [JOK
No 1 «CpaBHeHuUE BUIOB TIO https://m.edsoo.ru/863€99¢c6
MOP(OJIOTHYECKOMY KPUTEPUIO»
5 JIBUoKyIIHME CUIIBI (3JIEMEHTapHBIE | bubmuoreka [OK
(akTOpbI) IBONIOINH https://m.edsoo.ru/863e¢9da4
. bubnuoreka [{OK
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 https://m.edsoo.ru/863¢9ed0
Pesynbrarsl 3BOMIOIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
. BH1000pa3zoBanue. Jlaboparopuas padota | 0.5 bubnnoreka [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
Oopranusma 1 €€ OTHOCUTENIbHOTO
XapaxkTepa»
but6mmoreka [IOK
8 Hamnpasnenus n myT MakpO3BOJTIOLIMHT 1

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




9 HeobGpatumocTs 3BOTIONINH
10 HcTopus xu3HU Ha 3emile U METOABI €€
U3Y4YCHHS
1 I'mnoressl NPOUCXOKIACHUS KU3HU Ha bubnuoreka [JOK
3emuiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [IOK
epuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUN
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padbora Ne 1 «3yuenue 0.5 bubmorexa LIOK
g https://m.edsoo.ru/863ea8bc
MCKOMAEMBbIX OCTAaTKOB PaCTEHUH U
KUBOTHBIX B KOJUICKIIMSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ca48e
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBroxymue cuiibl (paxTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH BOJIOLNH YEIOBEKA
13 UenoBeyeckue pachl U MPUPOTHBIE bubnuoreka [IOK
aJlanTalyy 4eJIoBEeKa https://m.edsoo.ru/863ecaea2
PesepubIil ypok. O60011IEHHE TIO TEME
19 «BO3HUKHOBEHNE U Pa3BUTHE KU3HU Ha
3emiie»
20 DKOJI0rus KaK HayKa
| Cpensl 0OuTaHUs U YKOJIOTHIECKHE bubnuotexa [JOK

baxTopsl

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




AbuoTtndeckue akTopsl. JJabopaTopHas
pabota Ne 3. «Mopdomorndeckue
0CcOOEHHOCTH pacTEeHHI U3 Pa3HBIX MECT

bubnmoreka [IOK

22 oburanus». Jlabopatopuas pabora Ne 4. 05 https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT U pa3BUTHE
YepEeHKOB KOJIeyca»
Bu6muoteka [JOK
23 e https://m.edsofru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssinuu. [Ipaktuyeckast padora Ne 2 0.5
«ITocY€T IOTHOCTH MOIYJIAUUN Pa3HbIX
BUJIOB PaCTEHUIN»
Bbu6mmoteka [JOK
25 Coo0miecTBa OpraHu3MOB — OHOIEHO3 https://m.edsogru/863eb46a
Bbu6mmotreka [JOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.edSO(]fru/863eb46a
OcCHOBHBIE MOKA3aTENN IKOCUCTEMBI.
27 Okonorudeckue nupamuabsl. CBoiicTBa bubmmorexa [TOK
skocuctem. CyKieccus https://m.edsoo.ru/863ebSfa
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTPONIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubmuoteka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd 16
32 YenoeuecTBO B Onochepe 3eminn
13 CocymiecTBoBaHUE TTPUPOIBI U bubnmnorexa [JOK

YCJI0BCUECCTBA

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




14 PeszepBHbIil ypok. O000IIICHUE TEMBI
«Co00111eCTBa U HKOJIOTUYECKUE CUCTEMBI)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

[
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBanus

CdopMupoBaHHOCTh 3HaHUI O MecTe M POy OMOJOTMM B CUCTEME
HAYYHOTO 3HAHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOU KapTHHBI MHpa U HAy4HOI'O
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOexHbIX YUuEHBIX-
OMOJIOTOB B pPa3BUTHE OHOJOrMH; (PYHKIMOHAIBHOM TpaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEpKAHHE OHOJIOTUYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEeUIeCTB U
MpeBpalleHle SHEPruu), roMeocTa3 (camMoperynsnus), ypoBHeBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEPOAYKIINSA),

HACJICACTBCHHOCTb, U3MCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue  u3naratb  OuoJOrMYecKue  Teopu  (KJIeTouHas,
XpOMOCOMHasi, MyTalninonHas), 3akoHbl (I'. Mennens, T. MopraHna,
H.W. BaBwioBa) u yueHus (0 IeHTpax MHorooOpasus U
NPOMCXOXKACHUS  KyJIbTypHbIX  pactenuit H.M.  BasuioBa),

OMpCACIIATh I'PaHUIBI UX TPUMCHHUMOCTH K KUBBIM CUCTCMaM

VYMeHue BiIageTb METOJAaMU Hay4YHOTO TIO3HaHUS B OHOJOTHU
(HaOro/IeHNe W OMHMCAHMUE JKUBBIX CHUCTEM, IPOIIECCOB M SIBICHUU;
OpraHu3anusi M TpoBeIeHUE OHOJOrMYEcKOro SKCIEPHUMEHTa,
BBIIBDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
U CCIIETy EMBIMU BEJIMYMHAMH, 00BsICHEHUE MIOJIy4YE€HHBIX
pe3yabTaTOB, HCIIOJNIB30BAHHBIX HAYYHBIX IOHATHUH, TEOpPUH U
3aKOHOB; yMEHHE JejaThb BBIBOJbI HAa OCHOBAaHUHM IOJYYEHHBIX

pe3yJIbTaTOB)

YMeHue BBIICIATh CYIICCTBEHHBIC IPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M DJYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
MPEBPAIICHHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, TIACTHYECKOTO U
OHEPreTHYECKOro  OOMEHa, XEeMOCHHTe3a, MHTO03a, MeHo3a,
OTIIOZIOTBOPEHUS, PA3MHOXKEHUS, WHAUBHUIYaLHOTO  Pa3BUTHS

opraHu3Ma (OHTOTEHE3)




YMeHue TNpUMEHSTh TONyYeHHBIE 3HAHUS JUISI  OOBSCHEHUS
OMOJIOTUYECKUX MPOLIECCOB U SIBJICHUH, JIsl IPUHATHUS IPAKTUUECKUX
pelieHuii B TOBCEAHEBHOM JKM3HM B IeAX obecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPYKAIOLIUX JIIOJCH,
COOJIIOIGHUST HOPM TPaMOTHOTO TMOBEJCHUS B  OKpY’Karouiei
NPUPOJHON cpele; MOHUMAaHUE HEOOXOTUMOCTU WCIIOIh30BAHMS
JOCTHKEHUI COBPEMEHHOH OHOJOTMM U OWOTEXHOJOTUH IS

paruOHAJIbHOI'O IIPUPOAOIIOIIL30BAHUA

VYmMmenue peliaTh 3JIEMEHTAPHBIC I'CHECTUUCCKHUE 3aJa4d Ha MOHO- U
I[I/II"I/I6pI/I,I[HO€ CKpC€IIMBAaHUE, CUCIIJIICHHOC HACIIEAOBAHUE,; COCTABJIATH
CXCMbI MOHOFI/I6pI/Il[HOFO CKpCIIUBaHUA JJIA InpeacKasaHus

HaCJICOJOBaHUs IIPU3HAKOB Yy OPpraHu3MoOB

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTe ¢ y4eOHBIM U J1aOOpaTOPHBIM

o0opyaoBaHrEM

YMeHne KpUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH HMHPOPMAIIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 TCEBIOHAYYHBIE
3HaHUSA W3 pa3IuuHbIX HUcTouHUKOB (CMMU, HayuyHO-momyssipHbIE
MaTepuaibl); dTUYECKUE aCHEKThl COBPEMEHHBIX MCCIEAOBaHUN B

6I/IOJ'IOFI/II/I, MCIHUIHC, OMOTEXHOJIOTUU

10

VYMeHue co3aaBaTh COOCTBEHHBIE MMChbMEHHBIE U YCTHBIE COOOIICHNS,
0000111251 GMOJIOrMUECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHoIOTHHN

11 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbl CPeTHET0 001IIEro 00pa3oBaHusI

ChopMupoBaHHOCTH 3HAaHUI O MecTe M poJid OHMOJOTMH B CHUCTEME
HAayYHOT'O 3HAaHMSA ECTEeCTBEHHbIX HayK, B (OPMUPOBaAHHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHONM KapTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OUOJIOTOB B pPa3BUTHE OHONOTUH; (DYHKIIMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa JUIS PEIICHUS )KU3HEHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJEpKaHHE OHOJOTMYECKHMX TEPMUHOB U
MOHATHUI: BUJ, MOMYJISILMS, TeHO(OH, SBOIIOIMS, TBUKYIIUE CHIIbI

(dakTopsr) SBOJIIOLINH, MPUCTIOCOOICHHOCTh OpTaHU3MOB,




BI/II[006pa3OBaHI/I€, 9KOJOI'M4YC€CKHUC Q)aKTOpI:I, 9KOCHCTEMA,
MNpoaAyUCHTHI, KOHCYMCHTBI, PECAYLUCHTHI, Ja(20441 IIUTaHus;d,

AKOJIOTUYECKas MUpaMuia, OrnoreoreHo3, onochepa

YMenue uznaratb OM0JIOTHYECKUe TEOPHH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHsl HBOJIOLMH), 3aKOHBl U
3aKOHOMEpPHOCTH (3apoplmieBoro cxonactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHui u mytei sBosonnn A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaiackoro), omnpenensiTh TPaHUIBI HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

VYmMmenue BJIaACTh METOAaMM HAYYHOI'O II0O3HAaHWSA B ouoaoruu
(Ha6JIIOI[eHI/Ie H OIIMCAHHC KHMBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
opranusanysas MW  HOPOBCACHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIIBHKXCHHUEC THUIIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAYCMbIMHU BCINMYMNHaAMU, 00BsACHEHHE IMMOJIYUYCHHBIX
pPE3yJbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ n
3aKOHOB; YMCHHC [€JIaTb BbIBOAbI HAa OCHOBAHUHU IIOJTYYCHHBIX

pe3yIbTaTOB)

VYmenune BbIJACIATH CYHICCTBCHHBIC IIPpU3HAKA CTpOCHUA
OMOJIOTUYECKUX OOBEKTOB: BHJOB, IMOMYJSLIUN, TPOIYLEHTOB,
KOHCYMEHTOB,  pPEAyLEHTOB, OHOreolleHO30B U  JKOCHCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJIEICTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HAa OpraHU3MBI,
MepeHoca BEHIeCTB W IOTOKAa DJHEPrMM B JKOCUCTEMaAX,
AHTPONIOTEHHBIX M3MEHEHMH B JKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue mpUMEHSTb IOJNyYEHHBbIE 3HAHUS Uil  OOBSICHEHUS
OMOJIOrMYECKUX MPOLECCOB U SBJICHUM, /IS IPUHATHS MPAKTUYECKUX
peleHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredyeHus
0€30IacHOCTH CBOETO 37I0POBbS U 370POBBS OKPYXKAIOIIUX JIOJACH,
coONIOAEHUs HOPM TIPaMOTHOTO TOBEIEHHS B  OKpY’Karollei
MPUPOJHON cpene; MOHMMaHUuE HEOOXOIUMOCTH HCHOIb30BaHUS
JOCTIDKEHUI ~ COBPEMEHHOM  OMOJIOTMH Ui pallMOHAIBLHOTO

MMpUPOAOII0JIB30BAHU A

YMeHue peliaTh 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aaa4u, COCTaBJIATh

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTEMAX (I_ICHI/I HI/ITaHI/IH)




YMeHHue BBIIOMHATH J1a0OpaTOpHbIE M TpPaKTHYECKHE pPabOTHI,
coOmoaTh MpaBwia mpu padore ¢ y4eOHBIM M JIAOOPAaTOPHBIM

000py10BaHHEM

YMeHue KpUTUYECKH OIIEHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTUYECKOTO  COJCpKAaHUs, BKIIOYAIONIYI0 IICEBJOHAYYHBIC
3HaHUS W3 pa3IMYHBIX UCTOYHHKOB (CMU, Hay4HO-TOMYJISIpHBIC
MaTepHuaibl); pacCCMaTPUBATh IIO0ATBHBIC YKOJIOTHYECKHE MTPOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

8(0X37000%010)
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YMmeHue co3aaBaTh COOCTBEHHBIC TUCHMEHHBIC M YCTHBIE COOOIIECHUS,
0000111251 6MOTOTHYECKY0 HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIOTHHU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

buonorus xak Hayka

buonorus — nayka o xuBoil npupose. Pons O6uonoruu B hopMupoBaHUU
COBpPEMEHHOM Hay4YHOI KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK
MeTonpl TO3HaHHMS KUBOM mpuponabl (HAOMIOEHUE, HKCIEPUMEHT,
OMKCaHUe, U3MEPEHUE, KIacCH(PUKAIUs, MOJACTUPOBAHUE, CTATHCTUYECKAS

00paboTKa JaHHBIX)

JKuBBIe cCTEMBI U X opraHnu3anusa

2.1

XKusele cucrembl (OMOCHCTEMBI) Kak TMpeaIMeT H3yYeHHs OHOJIOTHH.

CaoiicTBa OMOCHUCTEM U UX pa3HOOOpasue

2.2

3.1

VYpoBHH  opraHMzamuu  OMOCHCTEM: MOJIEKYJISIPHO-T€HETHUECKUH,
KJICTOYHBIH, OpPraHU3MEHHBIH, MNOIYJIAUOHHO-BUIOBOM, 3KOCHCTEMHBIH,

ouochepHbIi
XUMHUYECKUH COCTAaB U CTPOCHUE KIICTKU

XUMHUYECKUN COCTaB KJIETKH. XHUMHYECKHE 3JIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTh. Boma u mMuHepanbHble BemiecTBa. (DyHKIMM BOIBI U

MHHCPAJIBbHBIX BEHICCTB B KIICTKC. Hozu[epn(aHI/Ie OCMOTHYECKOIo Oananca

3.2

3.3

benku. CocraB u cTtpoeHue 6elKOB. AMUHOKHUCIOTHl — MOHOMEPHI OEJIKOB.
HeszamenuMbie U 3aMeHHMBIE aMUHOKHUCIIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YpoBHU CTPYKTYphl O€NKOBOW MOJEKyJbl (HepBUYHAs, BTOpPHUYHAs,
TPEeTUYHAas M YETBEPTHUYHAS CTPYKTypa). XHMHUYECKHE CBOICTBa OENKOB.
buonoruueckue pyHKIUU OEIKOB.

®epmeHThl — Ouonornueckue Katanu3atopbl. CrTpoenue QepmeHTa:
aKTUBHBIN IIEHTp, cyOcTpaTHas cneunduyHocTs. KopepmenTsl. ButamMuHsl.

Otnnuus (l)epMeHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOPOB

VYrneBoapl: MoHOcaxapuiabl (TIIOKO3a, pubo3a U Je30Kcuprbo3a),
aucaxapuibl (caxaposa, JIakTo3a) W IMojucaxapujibl (Kpaxmai, TIUKOTeH,
1esuIo3a). buonornueckue GyHKIIMN yTIE€BOOB.

Jlunupael:  TpUraMIepuabl, crepouabl, Gochomunuasl. [uapoduIbHO-
ruapodoOHbIie cBoiicTBa. buonornveckune Qynkuuu aumnunoB. CpaBHEHHE

YTJII€BOJOB, OEJIKOB U JIMIIUI0B KaK HCTOYHHUKOB DHEPTHUU




3.4

3.5

3.6

Hyxneunossie kucnors: JIHK u PHK. Hykneotuasl — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenne u pynknuu JJHK. Ctpoenue n pyHkmm
PHK. AT®: cTtpoenue n GpyHKIHH

[uronoruss — Hayka o kierke. Kiierounas teopus. Meroasl H3ydeHUs
KJIETOK

Knerka kak wnenoctHast >kuBas cucremMa. OOlue NPU3HAKK KIETOK:
3aMKHYyTass HapyxHas memOpana, monekynsl JIHK kak renermueckuit

ammapar, cucreMa cuHTe3a Oenka

3.7

3.8

Tumbl KJIETOK: SyKapHOTHYECKas W IpokapuoThueckas. OcobeHHOCTH
CTpPOEHHUSI IPOKapuOTHUeCKON KieTku. KiierouHas creHka OakTepuil.
CrpoeHne 7ykapHOTHYECKON KIeTKU. OCHOBHBIC OTJIMYHSA PACTUTEIBHOU,

JKUBOTHOM M TPUOHOM KJICTKH

[loBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOUHAsl CTEHKA, INIMKOKAUKC, UX
dbyukumu. [Tnazmarudeckas meMOpaHa, e€ cBoiicTBa u pyHkuuu. [{utornazma
51 eé OpraHOU/blI. OnHOMEMOpaHHBIC OpraHOU/IbI KIIETKU:
supomnasMatiueckass  cerb  (OIIC), ammapar [onbku, JTH30COMBI.
[losiyaBTOHOMHBIE ~ OpraHOMIbl  KJIETKU:  MHUTOXOHAPUH,  IUIACTHJBI.
[IpoucxoxaeHrne MUTOXOHIPHUI U TuTacTu. Buael mnactua. HememOpanubie
OpPraHOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHTP, PECHUYKH, >KTYyTHKH.

CDYHKHI/II/I OpraHonaoB KJICTKH. Bxarouenus

3.9

SAnpo — perynaropHblil LeHTp KiaeTku. CTpoeHue sapa: siiepHast 000s04Ka,

KapuoIuiadMa, XpoOMaTuH, SIAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

4.1

H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOMeH BelecTB, WM MeTa00IN3M. ACCUMUIIAIUS (TIJIaCTUYECKUN OOMEH) U
TUCCUMUIIALINSA (PHEPTeTUYECKUIT OOMEH) — IBE CTOPOHBI €MHOTO TpoIecca
MeTtabonu3ma. Tunbel oOMEHa BeUIeCTB: aBTOTPO(HBIN U TreTepOoTPOPHBIM.

Ponb gpepmenTOB B 0OMEHE BELIECTB U NMPEBPAILIEHUN SHEPTHU B KIIETKE

4.2

®orocunre3. CperoBas M TeMHOBass (a3pl QorocuHTe3a. Peakuun
dorocunTe3a. DPdexTuBHOCTL HoTOCUHTE3a. 3HAUeHUE (HOTOCHHTE3a IS
KU3HM Ha 3emuie. BiusHue ycioBuit cpeisl Ha (DOTOCHMHTE3 M CHOCOOBI
TIOBBIIIIEHUS €70 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIe OakTeprn. 3HaYeHHEe XEMOCHHTE3a IS

JKA3HU Ha 3emiie

43

DHepreTHYecKuii 0OMeH B KjeTke. PaciiernieHnue BemecTB, BBIACICHHE U

AKKYMYJIMPOBAHUC SHCPIrUU B KIICTKE. OTalbl OHEPTCTUUCCKOTO oOMeHa.




I'mukomus. bpoxenue u ero Buabl. KuciopoaHoe oOkucieHue, WU

KJIETOYHOE JbIxaHue. DPPEKTUBHOCTh SHEPreTUIECKOro oOMeHa

44

Peakuuu matpuuHoro cunresza. ['enermueckass uupopmamms u JHK.
Peanuzanus renernyeckoi nHGOpMAIIMK B KJIeTKe. [ eHeTHUEeCKUi KO/ ¥ €T0
cBoiictBa. Tpanckpunius — wmatpuuHbeiii cuHTe3 PHK. Tpancmsauums —
Oouocunres Oenka. KonmupoBanume amuHOKHCIOT. Pombs pubocom B

onocuHTe3e Oenka

4.5

Hexnerounsie ¢popmbl )xu3HM — BUpYCHL. VicTopust oTkpeiTus Bupycos (/J.1.
MBaHoBckuit). OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, KUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIE
BUpycamu. Bupyc ummyHnonedunmra denoeka (BUY) — Bo3Oyautens

CITNJa. ITpodmrakTrka pacpoCcTpaHeHUsI BUPYCHBIX 3a00JIeBaHUH

Pasmuoxenne n HHIWBHUAYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

5.2

KiteTounblii 1K, WM KU3HEHHBIA MUK KiIeTku. MHTepdaza u MHUTO3.
[Tpoueccrl, mporekaromme B uHTepdaze. Pemnmukanus — peakuus
maTtpuyHoro cunresa JIHK. Ctpoenue xpomocom. XpOMOCOMHBII HAOOp —
KapuoTurl. JIMNaougHBIH W TalIOWJIHBIA  XpPOMOCOMHBIE  HAOOPBHI.
Xpomatuzsl. LluTomornyeckue OCHOBBI Pa3MHOKEHUS U WHJIUBUYaJIbHOTO
pPa3BUTHUSL OPTaHU3MOB.

Henenne knerkn — muto3. Craguu mutosa. IIpoueccel, npoucxoasiue Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICII MUTO3a

@®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Busl 6ecrionoro
pPa3MHOXEHHS: JIIEHNE HaJBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe,  BEreTaTMBHOE  pa3MHOXeHHe.  ckyccTBeHHOe

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU

53

[TonmoBoe pa3MHOXkEHHE, €T0 OTIAMYUSA OT OECIOI0r0.
Meito3. Cragun meiiosa. IIponeccsl, npoucxondume Ha CTaausax Menosa.
IToBeneHnne xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMeica n

3HaYeHNe Meno3a

54

5.5

l'amerorenes — mnporuecc 00pa3oBaHUSI IMOJIOBBIX KIJIETOK Yy >KUBOTHBIX.
[TonoBbie »xene3bl: ceMEHHUKHM W suyHUKUA. OOpa3oBaHuWE U pa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CepMaTo30u, SUIEKIeTKa) — CliepMaToreHes3 u
ooreHe3. OCOOEHHOCTH CTpPOEHHs SHIEKIETOK M  CIIEPMaTO30UIOB.
OmnonorBopenue. [TapreHorenes

WnauBunyanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(omOpuorenes). Jrtambl SMOPHOHAIBHOTO PAa3BUTHS Y TMO3BOHOYHBIX

JKUBOTHBIX: JIpOOJIEHNE, racTpysiuus, opraHoreHe3. [loctamOpuoHambHOE




pasBuTHE. THUOBI MOCTAIMOPHOHAIBHOTO PA3BUTHUS: MPSAMOE, HEMPSMOE
(munHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPIraHU3MOB; (aAKTOPBHI,
CIIOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PAcTEHUs: CTPOCHHUE

CCMCHHU, CTalUN PASBUTHUA

HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTb OPraHN3MOB

6.1

IIpenmer u 3amaum reHetuku. lMcropuss pa3BUTHS TE€HETHKU. Bxiag
POCCHMCKMX M 3apyOeXHBIX YYEHBIX B pa3BUTUE TI'CHETUKU. MeTojibl
IFeHETUKU  (TUOPUI0JIOTUYECKUHM, IMTOT€HETUYECKUH, MOJEKYJISPHO-
reHeTuueckuil). OCHOBHBIE TE€HETUYECKHE IOHATHUS. [ eHeTuueckas

CHUMBOJIMKA, UCIIOJIb3YyCMas B CXEMax CerL[II/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HaCJeI0BaHUS IPU3HAKOB, yCTaHOBJIEHHBIE I'. Menenem.
MonorubpuaHoe ckpeluBaHue. 3aKoH €IuH000pa3usi THOpUA0B IEPBOIrO
nokosneHus. [IpaBmino momuHHpoBaHMs. 3aKOH PACHICTIIICHHUS MPU3HAKOB.
['unoTes3a ynctoTsl raMerT. [logHOE U HEMOIHOE JOMUHUPOBAHUE.

JurubpupHoe  ckpemmuBaHue. 3aKOH HE3aBHCHMOTO  HAcJeIOBaHUS
Npu3HAKoB. L[UTOreHeTHYecKue OCHOBBI JTUTHOPUAHOTO CKPEUIMBAHMUS.
AHanuzupyrolee  cKkpemuBaHue.  VIcronb3oBaHHME — aHATU3UPYIOIIETO

CKpPCIIUBAHUA OJIA OIIPCACIICHUSA I'CHOTHIIA ocobu

CueruieHHOe  HacliefoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HAacCIlIeZIOBaHUIO T'eHOB. HapylieHue crerieHuss IreHOB B
pe3ynbTare KpPOCCHHTOBepa. XPOMOCOMHAs TEOPHUS HACIEACTBCHHOCTH.
['eHeTHYecKue KapThI.

['eneruka mona. XpoMOCOMHOE OIpeeNieHHe 1moyia. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOTraMeTHBIEC U TeTeporaMeTHbIe OpraHu3Mbl. HaciienoBanme

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

N3mMeHunBOCTbD. Bune M3MEHUYUBOCTHU: HEHAaCJIeJICTBEHHAs u
HacyeCTBeHHas. Poib cpenbl B HEHACIEICTBEHHONM HW3MEHYMBOCTH.
XapakTepucTuKa MO (pUKATMOHHON U3MEHYMBOCTH. BapuannoHsslii psaa u
BapuanMoHHas kpuBad. Hopma peakumu npusHaka. KosmuecTBeHHblE U
KaueCTBEHHbIE  IMPU3HAaKM W WX HopMa  peakuuu.  CBoiicTBa

MOAU(UKAITMOHHONW W3MEHYMBOCTH

6.5

HacnencTtBeHHas, WM IeHOTHIIMYECKas, M3MEHUYUBOCTh. KoMOuHAaTHUBHAs
M3MEHUYUBOCTb. Mei03 M TMOJIOBOM MpPOIECC — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTH. MyTallMoOHHasT M3MEHYMBOCTh. Kiaccudukarus MyTaiuid:

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




MyTtarennsie (hakTopbl. 3aKOH TOMOJIOTHUECKUX PSAJA0B B HACIIEACTBEHHOU

n3MeHunBoctd H.U. BaBunosa

6.6

7.1

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJIbI T'€HETUKHU
YeJI0BeKa: TreHEeaTOrHYCCKUH, OJIM3HEIOBBIH, IUTOTCHETUYECKHH,
OMOXUMHYCCKHI, MOJICKYJIIpHO-TeHeTHUeCKUi. COBPEMEHHOE OIPEICIICHHE
FEHOTHIA: TMOJHOTEHOMHOE CEKBEHHPOBAaHUE, T€HOTHUIIUPOBAHHE, B TOM
gucie ¢ moMoisio ITI{P-ananu3a. HaciencrBeHHbie 3a001eBaHUs YeIOBEKa:
reHHble 00Jie3HH, OOJIE3HW C HACJIECICTBEHHOW MPeapactoyiOKeHHOCTHIO,
XpoMocoMHBIE OoJie3HM. CoMaTHuecKMe W TEHEPaTHBHBIC MYTAaIlHH.
[Mpunnunsr 370poBOro o0pasza KHU3HH, JAWATHOCTUKH, MPO(PUIAKTHKH MU
JICUCHUS TEHETUYECKUX 0o0JIe3HEH. Menuko-reHeTu4ecKoe
KOHCYJIbTUPOBAHKE. 3HAYEHUE MEIULIMHCKON T€HETUKHU B MPEJOTBPAILIEHUN

U JICUEHUH IT'eHETHYECKHUX 3a00JI€eBaHMi YeI0BEKa
CeJ’IeKHI/Iﬂ OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHU

Ceneknusi Kak HayKa U MPOLECC. 3apOKICHHUE CEIEKIMU U TOMECTUKALIMS.
Yuyerane H.M. BaBunoBa o IeHTpax NPOMCXOXKICHUS W MHOT000pasus
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKIACHUS JOMAIIHUX >KHUBOTHBIX.

Copr, nopoaa, mramMmm

7.2

7.3

CoBpeMeHHbIE METObI CeleKIMU. MaccoBbI U MHIUBUAYaJIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUH U )KMBOTHBIX. OLIEHKA SKCTEpbepa. bin3kopoacTBEHHOE
cKpemBanne — HHOpuuHT. Yucras nuanus. CKpemyuBaHUue YUCTHIX JTMHHMA.
l'erepo3uc, wnm rubpuanas cuna. HepoacTBeHHOe CKpellMBaHUE —
ayrOpuaunr. OtnanéHHas rubpuansanus u e€ ycrnexu. VcKkyccTBeHHbIN
MyTareHe3 U IOJIyYEHHUE MOJUIIIIOUI0B. JIOCTHKEHUS CENIEKIIUU PACTEHUM,

JKUBOTHBIX U MUKPOOPTraHNU3MOB

bruortexHonorus kak oTpacib IPOU3BOACTBA. |'€eHHas MH)KEHEpHs. DTalbl
co3nanus pekomOuHanTHOU JIHK u Tpancrennsix opranusmosn. Kierounas
nHxkeHepus. Kinerounbele KynbTypbl. MHKPOKIOHAJIBHOE PpPa3MHOKECHHE
pacteHnii. KnoHnpoBaHNE BBICOKOIIPOAYKTHBHBIX CEIbCKOXO39HCTBEHHBIX
OpPraHu3MOB. DKOJOrH4yeckue u arudeckue npoodiuemsl. MO — renerudecku

MOAU(UIIPOBAHHBIE OPTAHU3MBbI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

DBOJIONUOHHAS OUOIOTUS




1.1

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerensCTBa HBOMIONMH. [lanmeoHTONIOrHYecKue: IOCIeI0BaTeILHOCTD
IIOABJICHUSA BUJOB B MaJICOHTOJIOTMYECKOM JICTOIIUCH, TICPEXOJHBIC d)OpMBI.
buoreorpaguueckue: cxoacTso u pasnuune (ayH u ¢GIIOp MATEpPUKOB U
OCTPOBOB. DMOPHOJIOrHYECKHE: CXOJCTBA U pa3iIuyus YMOPHOHOB Pa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJIOTMYHbIC, PYIMMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHM3MOB HACIICJACTBEHHOCTH U OCHOBHBIX

METa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB

1.2

OpomonmonHass Tteopuss Y. [lapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
JapBUHHU3MA. J[BIKYIIIME CHIIBI DBOJIOLWHU BUIOB 10 JlapBUHY (M30BITOUHOE
Pa3MHOXXEHHE TPU  OTPAHUYEHHOCTH  PECYpPCOB,  HEOIpECIEHHAS

M3MEHYUBOCTb, 00pH0A 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIH 0TOOD)

1.3

1.4

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

Muxkpososmtonus. [Tomynsius kak eTuHUIA BUA U DBOJIIOLUU

JBmwxymue cuibl (pakTopbl) IBOJIOLUN BUJIOB B MpUpoie. MyTallMOHHBIN
mnmponecc u KOMOHWHATHBHAsT M3MEHYUBOCTb. HOHYJIFIIII/IOHHI)IC BOJIHBI H
npeii¢ renoB. M3omsums wu  murpanus. EcTtecTBeHHBIE  0TOOp  —
HaIpaBIIAIOMUHA (akTop Bomoud. POpMbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOneHHOCTh OPraHW3MOB Kak pe3yJbTaT 3BoJOLUH. [Ipumepsl
PUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl U HANOAJaNTALUH.

Bun wu BugooOpasoBanme. Kpurepunm Buma. OcHOBHblE  (OpPMBI

BHJ1000pa30BaHMs: Teorpauieckoe, SIKOJIOTUIECKOe

1.5

2.1

2.2

MakposBomtonusi. PopMbl  3BONOLMU:  (UIETUYECKAs, TUBEPreHTHas,

KOHBCPI'CHTHAA, IMapajlJICIIbHAsI. HCO6p3.TI/IMOCTL 9BOJIIOIIMH
Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HA 3emite

JloHay4yHble TIPEACTABICHUSA O 3apOXIACHUM KW3HU. HaydHble rumoresbl
BO3HUKHOBEHUS KM3HM Ha 3emiie: aOMOreHe3 M MaHcrepMus. XUMu4eckas
ABOJIIOLIMS. DKCIIEPUMEHTAJIbHOE MOATBEPKICHIUE XMMHUECKON SBOIIOIHH.
Hauvanbuble srtansl Ouonormdeckodt spomrormu. ['mnoreza PHK-mwupa.
IlepBbie kneTkH 1 ux 3Boronusa. PopMUpPOBaHNE OCHOBHBIX IPYII KHUBBIX

OpTraHnu3MOB

Pa3ButHe xu3HM Ha 3emiie no paMm U nepuogam. Kartapxeil. Apxelickas u

npotepo3oiickas 3pel. [lameo3oiickas 3pa U e€ mepuoabl: KeMOpPUUCKUH,




OPIOBUKCKHW, CUIYPUMCKHUM, AEBOHCKUN, KaMEHHOYTOJbHBIN, MEPMCKHM.
Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, OPCKUA, MEJTOBOM.

Kaiino3oiickas 92pa u €€ nepuoAbl: MAICOrE€HOBbIM, HEOTCHOBBIM,
AHTPOIIOr€HOBBIM. XapaKTEepPUCTHUKA KIIMMAaTa U I'E€OJIOTMYECKUX MPOLECCOB.
OcCHOBHBIE 3Talbl HBOJIOLMUA PACTUTEIBHOTO U SKMBOTHOTO MHpa.
Apomopdo3sbl y pacteHuil U xKUBOTHBIX. [losiBieHHe, pacliBeT U BBIMUpaHHE

TPYIII )KUBBIX OPIraHU3MOB

23

24

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe 3BoItoLUU. OCHOBHBIE

CUCTEMATHUYCCKUE I'PYIIIBI OPraHn3MOB

OBoronus yeraoBeKka. AHTPONOJIOrus Kak Hayka. Pa3Butue npeacraBieHnit
0 IPOMCXO0XKJIEHUH YesloBeKa. MeToapl u3yueHus antponoresnesa. Cxoncraa
U pasjinuusa 4YCJIOBEKAa MW JKHWBOTHBIX. CucTeMaTHYECKOE IIOJIOKEHHUE
4eJI0BeKa.

HBwxkymue  cuibl  (paxkTopel) — aHTpomoreHesa.  HaciencTBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIH 0TOOp. OOILECTBEHHBIH 00pa3 >XU3HH,

W3TOTOBJICHUE OPYIUH TPY/a, MBIIIJIEHUE, PEYb

2.5

2.6

3.1

3.2

OCHOBHBIE CTaJIMM ¥ BETBU ABOJIIOIMH YEJIOBEKA: aBCTPATIONMUTEKH, YemoBek
yMmenblid, YenoBek mnpsMoxonsaimui, YenoBek HeaHAepTalbckuii, Yemnosek
pasymHbid. HaxoIkuM HCKOMAeMbIX OCTaHKOB, BpEMS CYILIECTBOBAHMS,

00JacTh pacnpocTpaHeHus, 00bEM FOJOBHOTO MO3ra, 00pa3 )KU3HH, OPYAHs

Yenoseueckue packl. OcHOBHBIE OOJBIIME pachkl:  €BPOMECOUIHAS
(eBpasuiickasi), HETpO-aBCTPAJOWJHAS (PKBATOpHAIIbHAS), MOHTOJOWIHAS
(a3marcko-amepukaHckas). UepThl MPUCTIOCOOTIEHHOCTU TMpeICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHUs. EJUHCTBO denmoBeYeCKUX

pac. Kputuka pacusma
OpranusMsl 1 OKpy’Karolas cpea

DKoorus Kak Hayka. 3aJjauu U pa3/esibl 9KOJOTHH. MeTo bl SKOJIOIrHYECKHX
UCCIIeIOBaHUNA.  DKojorudeckoe MupoBos3peHue. Cpeasl  oOuTaHus
OpPTraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIHAs, MOYBEHHAs,
BHYTpUOpPraHU3MEHHAas

Okonoruyeckne ¢aktopsl. Kraccudukanus 5sKoI0rHUEcKUX (HaKTOPOB:
abuoTuyeckne, OMOTUYECKHE U aHTPOIOTeHHbIE. JefiCTBUE IKOIOTHYECKUX

(bakTOpPOB Ha OPraHU3MBbI




3.3

AbuoTtnueckue GpakTopbl: CBET, TEMIEpPATypa, BIaKHOCTh. PDOTONEPHOIU3M.
[TpucnocoOnenust OpraHu3MOB K JACHCTBUIO aOMOTHYECKUX (PAKTOPOB.

buosornueckue puTMsl

3.4

buotnueckne  ¢aktopsl.  Buasl  OMOTHYECKMX — B3aMMOJCHCTBHIA:
KOHKYPEHLUS, XWUIIHUYECTBO, NApa3uTU3M, MYyTyallu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTHPAHTCTBO), AMEHCAIN3M, HEUTpAIU3M. 3HAUCHUE
OMOTHYECKUX B3aUMOJEUCTBUN Il CYIIECTBOBaHHS OpPraHU3MOB B

IPUPOHBIX COOOIIECTBAX

3.5

4.1

4.2

43

DKOJIOTHYECKHUE XapaKTCPUCTHKHU IOITYJIAINH. OCHOBHBIE ITOKa3aTeln
MOomyJiiuu: YuCJICHHOCTD, IINIOTHOCTD, POXKXKIACMOCTh, CMCPTHOCTD, ITPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IIOIYJIAIINN U eé peryisinunsa
COO6H_I€CTBa H 3KOJIOTHYCCKHUE CUCTCMBI

CooOuiectBo opranu3mMoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTPaHCTBEHHAs, Tpoduyeckas (mumieBas). Bunbi-nomunantel. CBsi3u B

OHOLIEHO3€E

Okonoruyeckue cucreMbl (3kocucteMmsl). [loHstue 00 sKkocucreme u
OuoreoneHo3e. yHKIMOHATIbHbIE KOMIIOHEHThI IKOCUCTEMBI: MIPOIYLIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelIeCTB M IOTOK 3HEPrUuu B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU 3KOCHUCTEMBI. [luimeBbie
nenu 1 cetd. OCHOBHBIE MOKa3aTeIN 3KOCUCTEMBI: OMomacca, MpOIyKIHs.
OKOJIOTUYECKHE MHUpaMUAbL:  MPOAYKIMH, YHCIEHHOCTH, OHOMAaCCHI.

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

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOIO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE  3KOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3AHWCTBEHHOE  3HA4YEHHE  arpodKOCUCTEM U
ypOOIKOCHCTEM.

buopasnoobpasue kak (aktop ycTOHYMBOCTH 3KocucTeM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.W. Bepuaackoro o 6mocepe. I'panHuiisl, coctaB U CTpyKTypa
ounochepsl. KuBoe BemiectBo u ero pynkuuu. OcodeHHoCcTH OHMOCchepsl Kak
r1106anbHOM 3KocHcTeMBI. JIMHAMUYECKOe paBHOBECUE M OOpaTHas CBSI3b B
6uocdepe. KpyroBopoTsl BemecTs 1 OMOreOXMMUYECKHUE LUKl JIIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH




4.5

YenoseuecTBo B Onocdepe 3emiin. AHTPOIIOTEHHBIE U3MEHEHHs B Onocdepe.
['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.
OcHOBa panMOHANLHOTO YIIPABJICHUS MPHUPOJHBIMH pecypcaMu U HX

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