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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHUs] TMOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUSA Yy4yeOHOTO MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI M 0OCCIICUCHUH
CYILIECTBOBAaHMS 4esoBedeckoro ooOmiectBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHoro mnpeaMera «buosnorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIep)KaHUe, €ro CTPYKTypy, pacupeneiieHue I0 paszleaaM H  TeMmaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmporpaMmme 10 OHOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJI€HO BHUMAaHHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTHYECKHU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buonorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOM OPIraHM3allMd WM DBOJIIOLMUHU, CO3MAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKE JIJIsl pELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIHOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COJEPkKAaHUsA, MNPEACTABIEHHOTO B IPOTpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KaT OCHOBOM i (pOPMUPOBAHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTUM OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPEICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIBHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATHh U OIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHUIO K OKPY’KAIOLIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucteme cpennero oOmiero oobpazoBanus yueOHbIN npenmer «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJISIETCS 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM.



Jlst m3ydenusi 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 0011Iero 00pa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 yac B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCU(pUKalMs, MOJETUPOBaHUe, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YpOBHU OPTaHU3AIUU OMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

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

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OeikoB. buonormyeckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMITHIOB KaK MCTOYHUKOB YHEPTHUHU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzael u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3yUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuornyeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkIuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmupl u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEIIECTB U JHEPrUUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BEIIECTB, BBIJICJICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KHCIOpOOHOE OKHUCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunres», «Ctpoenue JHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHWPOBaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosormyeckuii CMbICI U
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
Oco0OeHHOCTH CTpOeHHUsl SUIEKJIEeTOK U crepMaro3ounoB. OIuIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAMOPUOHANBLHOTO PAa3BUTHUS: MPSAMOE, HENnpsMoe (JIUYuHOYHOE). BiusiHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETUKH. MeETonbl TEHETUKH (THOPHI0JIOTHICCKHM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MoHoruOpuiHOe CKpelIMBaHuEe. 3aKOH eIuHO00pa3us THOPHUIIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHM4ecKHe  OCHOBBI  JUTHOPUAHOTO  CKpPCIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO N'eHOB. HapyleHue cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTH: HEHACJIEICTBEHHAS! M HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiu. CBOCTBa MOAU(PUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MPUUYUHBI MyTauuidl. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEACTBEHHOW MpeIpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE METUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LHATOIE€HETUYECKAash OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOIN€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBanue: MoOAENU-AMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKIACHUE CEJEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OIlEHKa 3KcTepbepa. BiM3KopoaCcTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMI)KEHMsI CENeKUMU pAacCTeHUH, >XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpPOUCXOXKIEHHS W MHOroo0Opasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX )KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OTnanéHHas rudpuausanus», «Padbotel akagemuka M. @. BanoBay,
«[Homumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTOuHBIE KYIBTYpHI H
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repoapuil «CelbCKOX035IIICTBEHHBIE PACTEHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONMU. [laneoHToNOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBUHU3Ma. JIBWKYIIUME CHUJIBI HBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OpPraHU3MOB KakK pe3yJbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (usIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pPaCTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsuna», «bopbba 3a cymiecTBoBaHue», «lIpucrocoOI€eHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuieKuus «PopMbl COXPaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOXKACHMHM >KU3HU. HayuHble THMNOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOIlaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 0O0JACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckas).  YUepTel  MPHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEUHOM CHCTEMEI», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAaXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMaHbOHIIA), CIICTIKA WU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[TpakTrueckast padora Ne 1. «/3yuenne uckonaemplx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbe. JIeHCTBHE HSKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepamus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyjsaund. OCHOBHBIE IOKAa3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOiiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBaS,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIIEHTh. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QaxTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIICMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Oumochepbi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PactutenbHbIe coobImEecTBay, Komekun «buomnenos», «Bpenurenn BaxxHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paK€HUs OXpPaHAEMbIX BHIOB
pacTeHuu 51 JKUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeaMeTa «bruonaorus» AOCTUTaroTCsS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOITO3HAHHUSI, CaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickonn depepanuu, MpUposie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO MU 3amure OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIMBUIYATIbHOTO H  KOJUIGKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaMm mpodeccHoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJEe KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpeICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaThb PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TOJYyYCHUM OWUOJOTHYECKUX 3HAHMM B MEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI MPOTrpamMMbl CPETHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JIOTMYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUM  Pa3HOTO  pojAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN ACSITEILHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIEOBATENbCKON U MPOSKTHOW JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWsA, €ro HWHTEPIpETalNH, MPEoOPa3OBaHUIO M TPUMEHEHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpoOBaTh COOCTBEHHbIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN TIOMCK TEepeHoca CPEACTB M CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3aX NaHHBIX, B VIHTepHeTe), aHAIU3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIUKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiorunyeckor nHpopmMaruu (CXxeMbl, TpapuKH, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBIATH KOMMYHHUKAIIMHA BO BCeX cepax KU3HU, aKTHBHO yJaCcTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JManora Wil JUCKYCCUn);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIOICH, MPOSIBISATh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHIAMBUIYaJTbHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJOTO 4JIeHa KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaJa M KaXIOr0 YYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE 3a/a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JINYHBIX NMPEANOUYTEHUIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JIEMCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrUMn), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHu3alis KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsipHON Ouosnorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBJIICHHI, OPraHU3alMs U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pPE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IPEBPALICHMs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS NMPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJOTMM 1 PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHUKOB (CpeAcTBa MacCcOBOW MH(pOpMaLIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OHUOJOTMYECKUX TEPMHHOB M TMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. W. Bepranckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS OKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, MEpEeHOca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIS1 PAIIMOHATILHOTO TPUPOI0TIOIH30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUHHBIN anmnapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
XK
2 HBPIC CHCTEMBT H X 1 https://m.edso0.ru/L7K105N9Q
OpraHu3arus
X N
3 VMUHBCIHIL COGTaB | CTpoCine 8 1 https://m.eds00.ru/A614J7H5H
KJIETKH
4 JKusHenesarenbHOCTh KIIETKH 6 https://m.edsoo.ru/W4T1H4X1L
Pa3sMmHOXeHue u
5 WHIUBUAYAIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/BOYM3D10Q40
OpraHU3MOB
H
6 ACHCACTREIHOCTE | 8 15 https://m.edso0.ru/K4Q4P3Z3Y
M3MEHYMBOCTH OPTraHU3MOB
C .0
7 CYICKIIT OPTAH3MOB. LICHOBDI 3 https://m.edso0.ru/G8F5Q0R3K
OMOTEXHOJIOT U
8 PesepBHOE Bpems 1 https://m.eds00.ru/D40108L0S
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOT'PAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3iesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 DBOJIOIMOHHAS OMOJIOTHUS 9 1 https://m.eds00.ru/R6GOTOB2H
2 BOSHUKHORCHIE 1 pasBHTHE 9 0.5 https://m.edso0.ru/Y9H2Q3PIA
JKU3HU Ha 3emJie
3 OpranusmeL u OKpyxaromas 5 1 https://m.edso0.ru/QOF7W3Q4C
cpena
CooOmiecTBa 1
4 9 https://m.eds00.ru/Z3D9Q3V0S
HKOJIOTUYECKUE CUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/POD3V1J6C
OBUIEE KOJIMYECTBO YACOB
- 34 0 2.5

10 [TIPOT'PAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie  IIpakTuueckue
n/n Bcero u3yyeHusi  odOpa3oBaTeIbHbIE PecypChl
padoThI padoTshI
1 buonorus B cucreme Hayk 1 1 Henens https://m.edsoo.ru/L3N5X6G2Y
Meroabl TO3HAHUS )KUBOU 2 Henens
npupoasl. [Ipaktuyeckas pabora
No 1 «Mcnionb3oBanue
2 HOALIOBAMH 1 0.5 https://m.edso0.ru/J3G9X4D7E
Pa3IUYHBIX METO/OB MPHU
M3y4YEHUU OMOJIOTHYECKUX
O00BEKTOBY
buonoruueckue cucremsi, 3 Henens
3 1 https://m.edsoo.ru/P6 ABW5C2X
MPOIIECCHI U UX U3YyUCHUE
XHUMUYECKUHN COCTAB KIIETKH. 4 Henens
4 KA 1 " https://m.edsoo.ru/H9IK8AGCIF
Bojga u MmunepaiibHble con
benku. CoctaB u cTpoeHue 5 Hepens
5 P 1 https://m.eds00.ru/Q6J215K1J
OeJKoB
depMeHTHI — OHOJIOTHYECKHE 6 Hezens
karanu3atopsl. JlabopaTopHas
abora Ne 1 «3yuenune
6 P SyHeHn 1 05 https://m.eds00.ru/P8Q204TOF
KaTAIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WA KaTanas3bl)»
7 VrieBonnl. JIunuael 7 "Henens https://m.edso0.ru/Q8Y8G5J1B
Hyxneunosbie kucinorsl. AT® 1 8 Henens https://m.edso0.ru/M1Q8NOYS5C
9 Hcropus n MeTOIbI U3y4EeHUS 9 Henens https://m.edso0.ru/AOPOE1L6Q



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q

KieTku. Knerounas reopus

10

11

12

13

KieTka kak 1ienocTHas >KuBas
cucreMma

CtpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopHas padora No
2 «M3yyeHue cTpoeHHUs KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOITpErapaTax u ux
OTIMCaHHE»

OOMEeH BelIeCTB Wi
MeTadOJIN3M

dorocuHTe3. XEMOCUHTES

0.5

10 Hepgensa

11 Hepensa

12 nenens

13 nenens

https://m.edsoo.ru/I8B9Y9Z1N

https://m.edsoo.ru/U5C3M3A10

https://m.edsoo.ru/W3W7F8M9B

https://m.edsoo.ru/E1Z2R009B

14

15

16

DHepreTUYecKuii 0OMeH

JKW3HEHHBIN LUK KIETKH.
Jenenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«Habmroenrne MuTo3a B KJIeTKax
KOHUYHMKAa KOpEITKa JIyKa Ha
TOTOBBIX MUKPOTIpErapaTax»

Buocunres Oenka. Peakius
MaTpUYHOrO CUHTE3a

0.5

14 nenens

15 Henens

16 uenens

https://m.edsoo.ru/H3D3Y6V0OH

https://m.edsoo.ru/EOX7D6P5C

https://m.edsoo.ru/ESR8I3D8J

17

Tpancnsus — Ouocunrtes 6enka

17 venens

https://m.edsoo.ru/E5TONSWIH

18

19

Hexnerounsie GopMbl )KU3HU —
BHUPYCHI

cDOpMI:I Pa3MHOKCHHUA
OpraHnu3MoB

18 nenens

19 nenens

https://m.edso0.ru/J3B9G7A8B

https://m.edsoo.ru/P7E0V8V0S

20

Meiio3

20 meneins

https://m.edso0.ru/VOS8G3A6W



https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W

21

22

OO6pa3zoBaHue u pa3BUTHE
TIOJIOBBIX KJIETOK.
OmnonorBopenue. JlaboparopHast
paborta Ne 4 «3yuenue
CTPOEHHSI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpemapaTax»

I/IHI[I/IBI/II[yaJ'IBHOG pPa3BUTHC
OpraHu3mMoB

0.5

21 uenens

22 ueneins

https://m.edso0.ru/B5G7Q9N3B

https://m.edsoo.ru/A8S8WIF2F

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

23 uenens

https://m.edsoo.ru/E2A4C4G5I

24

25

26

27

28

3aKOHOMEPHOCTH Haclle1I0BaHUs
IpU3HaKoB. MoHOruOpuaHOE
CKpELIBaHHE

Z[I/IFI/I6pI/I,[[HOC CKpCIIMBaHHC.
3aK0H HE3aBHCUMOI'O
HacCJICAOBaHUS ITPU3HAKOB

CuemieHHOE Haclae0BaHUE
npu3HakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue
PE3yNbTaTOB MOHOTUOPUTHOTO U
JTUTHOPUTHOTO CKPEIINBAHUS Y
JPO30( MBI HA TOTOBBIX
MHKpOIpenapaTax»

I'enetuka mona. HacnenoBanue
MPU3HAKOB, CLUEIUICHHBIX C IIOJIOM
M3MeHYHUBOCTS.

Henacnencrsennas
U3MeH4MBOCTb. JlabopaTtopHas

0.5

0.5

24 »enensa

25 Hepens

26 genens

27 Henens

28 Henens

https://m.eds00.ru/X0T3G9D4X

https://m.edsoo.ru/USM0QO0T6M

https://m.edsoo.ru/B3F9A3Y7K

https://m.edsoo.ru/F6T4C9V1Z

https://m.eds00.ru/SOLOX1U5X



https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X

pabota Ne 6. M3yuenue
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH, IOCTPOCHUE
BapHUAIIIOHHOTO pAJia U
BapHallMOHHOW KPUBOM»

Hacnencrsennas u3MeHYUBOCTD. 29 nenens
JlaGopaTopHas padota Ne 7.

29 . 1 0.5 https://m.edso0.ru/X008Q8M6C
«AHAJIN3 MyTalUi y IPO30PHIIBI
Ha TOTOBBIX MHKPOIIPEIapaTax

30 I'eneTnka yeaoBeKa 1 30 menmens https://m.edso0.ru/K9JOM1Y4N
Pezepublil ypok. O600111€HUE 110 31 Henmens

31 Teme «HaciencTBEHHOCTE U 1 https://m.edsoo.ru/H2D5H9X4W
W3MEHUYUBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa U MPOLEecc 1 32 menens https://m.edsoo.ru/W9F9POH3Y
M 33 uene

33 CTOApL H JIOCTH)KEHM 1 HEAS https://m.edsoo.ru/D2L0Y6L3S
CEJICKIINH PACTCHHI 1 YKHBOTHBIX
b 34 menens

34 HOTEXHOTOTIA K OTpacity 1 https://m.edsoo.ru/Y9Q2W2uU4V
MIPOU3BOJICTBA

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KJIACC

Ne

n/n

KoaunuecTBO 4acoB

Tema ypoxka KonTposibHbIe
Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIe pecypchl

DBOIONHUS U METOIBI €€
U3YYCHUS

HcTopust pa3BUTHS
IIPEJICTABICHHUIA 00 SBOJIIOLIMH

1 Hemensa

2 Henensd

https://m.edsoo.ru/T1A2H004W

https://m.edsoo.ru/K4X7N1R3K

MuKpo3BOTIOLMS 1

3 Henens

https://m.edsoo.ru/D2UGE3B0OY

[Tomynsiius Kak IeMeHTapHas

€/IMHUIIA BUJIA U YBOJIIOIHH.
JlabopaTtopnast pabota Ne 1 1
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIOY

0.5

4 genens

https://m.edsoo.ru/O9U2M5L5H

JIBroKy1e cuibl (3JIeMEHTapHbIE
(akTOpbI) IBOJIIOLIMU

EctectBeHHbII 0TOOD U €ro
bopmbI

5 Henens

6 Henensd

https://m.edsoo.ru/R9B8I6ASL

https://m.edsoo.ru/H2R2B9K4P

Pe3ynpratel 3BOIOIMY:
PUCTIOCOOTIEHHOCTh OPTaHU3MOB

U BUJ1000pa3oBaHUe.

JlaGopatopHast paborta Ne 2 1
«Onucanue Npucrnoco0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO
XapakTepa»

Hanpasnenus u nytu
MaKpO3BOJIIOLIUI

0.5

7 Henens

8 Henens

https://m.edsoo.ru/X2U8Z1K4N

https://m.edso0.ru/N3B0G3K9D



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D

9 HeobpaTumocTs 3BOTIONNN 9 megens https://m.edso0.ru/Z7H7Q5R9J
HUcropus xxu3Hu Ha 3emie U 10 venmens

10 p . https://m.edsoo.ru/K2G8W1Z2W
METOJIbI €€ N3YUICHUS
I'unoress e 11 venens

11 1 IPOHCXONGICHIA A https://m.eds00.ru/USO4K7WTW
JKA3HU Ha 3emiie
PasButne xus3Hu Ha 3eMiie o 12 Henens

12 https://m.edsoo.ru/K3B90Q0H4U
spam U nepuojam
OCHOBHBIE ATaIIbI BOJIOIHHI 13 Hepgens
PACTHTEILHOTO M JKHBOTHOTO
mupa. IIpa eckas padbora Ne 1

13 P paKTireckad pabot 0.5 https://m.edso00.ru/Q6E3C3W7X
«3yueHne UCKOMmaemMbIX
OCTaTKOB PAaCTCHUU W )KHBOTHBIX
B KOJUIEKLIUSIX)
CoBpeMeHHAas CUCTE 14 Hene

14 PpeMeHmas cucTeMa HeAsH https://m.edso0.ru/G5TOABUOG
OpPTaHHYECKOTO MHUPa
DBOIIOLNS YETIOBEKA 15 Henens

15 H https://m.edsoo.ru/M2G5Q6F5N
(aHTpOMOreHes)

BIDKYILIME CUIIBI ((DAKTOPHI 16 senens

16 HBHicyI (baxrops) https://m.eds00.ru/P1H5B7N2Y
aHTpOIIOTeHe3a
OcHO € CTa, JBOJIIO 17 Henens

17 HOBHBIC CTA/IH IBOTHOTHIH A https://m.edso0.ru/D2J2T6Z0L
4eJ0BeKa
YenoBeueckue pacel U 18 Henens

18 p https://m.edsoo.ru/Y6J6 T6R3P
MPHUPOJIHBIEC aTaNTallMK YeIOBEKa
Peseprubriit ypok. O60011eHIE TIO 19 Henens

19 Teme «BO3HUKHOBEHUE U https://m.edsoo.ru/Z8H8D6M8B
pa3BUTHE )KU3HU HA 3eMIIe»

20 DKoJIoTHs Kak HayKa 20 menens https://m.edsoo.ru/W2W7M178Y

21 Cpenpl oOuTaHus u 21 nenens https://m.edsoo.ru/A5Q4Z8V1L



https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L

HKOJIOTHYECKUE (PaKTOPHI

22

Abuotndeckue (HaKTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
O0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHHUS.
JlaGopaTopHas pabota Ne 4.
«BnustHue cBeTa Ha pOCT U
pa3BUTHE YEPCHKOB KOJICyCay»

0.5

22 Henens

https://m.edsoo.ru/FSM2L 3R8S

23

24

25

26

buotnyeckue pakTopsl

DKOJIOTUYECKUE XaPAKTEPUCTUKN
nomnyisauuy. [Tpaktudeckas
paborta Ne 2 «Iloacuér
IUIOTHOCTHU HOIYJIALUNA pa3HbIX
BHJIOB PAaCTCHUI»

Coo0b1ecTBa OpraHu3MoB —
OMOIIeHO3

DKOJIOTUYECKHE CHCTEMBI
(9KOCHUCTEMBI)

0.5

23 uenens

24 uenens

25 »enens

26 "Henemns

https://m.eds00.ru/Q9Z3R2Y0Z

https://m.edsoo.ru/H5J8R3N9P

https://m.edsoo.ru/Z6J8H0G8B

https://m.edsoo.ru/L4F7FOR2W

27

OCHOBHBIC ITOKa3aTEIIN
9KOCUCTEMEIL. DKOJIOTUYECKHE
nupamuiel. CBolicTBa
skocucreM. Cykueccust

27 Henens

https://m.eds00.ru/G3M3T9D20

28
29

IIpupoaHbIE 3KOCUCTEMBI

AHTpOHOF CHHBIC S9KOCHCTCMBI

28 Henens

29 uenens

https://m.edso0.ru/X9K1X9S6l

https://m.edsoo.ru/P5D2A0F8T

30

31

buocdepa — rnobdanpHas
JKOCUCTEMa 3eMJIn

3aKOHOMEPHOCTH

30 menens

31 wenens

https://m.edsoo.ru/M601B3B6R

https://m.edso0.ru/G3X3B7G9A



https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A

CYIIECTBOBaHMS OHOCHEPHI

32 YenoBeuecTBO B Orochepe 3emin 1 32 uenens https://m.edsoo.ru/N2Q8H4U7I
33 S:;g;:zzzgzalme HPHPOARL 1 1 33 neaers https://m.eds00.ru/Y8Q8X900G
PesepBHrIit ypok. O600IICHHE 34 uenens
34 teMbl «Coo01iecTBa u 1 https://m.edsoo.ru/E6M1R5V2D
9KOJIOTHYECKUE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

C¢opMupoBaHHOCTh 3HAHUN O MECTE M POJIM OMOJIIOTMU B CUCTEME
HAay4yHOIO 3HAHUS €CTECTBEHHbIX HAyK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHUHBI MHMpPAa M HAYYHOI'O
MHPOBO33PEHHUS; O BKJIAAE POCCUHCKHUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIMOHAIBHOW I'PaMOTHOCTH

YCJIOBCKA AJI pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpeiBaTh COJAEpKaHHE OHOJOTUYECKHUX TEPMHUHOB U
TOHSATUHN: JKU3HB, KJIETKA, OpPraHu3M; MeTa0oiu3M (0OOMEH BEIIECTB
Y TIpEBpallICHUE HEPTUH), TOMEOCTa3 (CaMOperyJisius), ypoBHEBas
OpraHu3alus AKHUBBIX CHUCTEM, CaMOBOCITPOU3BEICHUE
(pemponykiusi), HACIEACTBEHHOCTh, HW3MEHUUBOCTb, POCT U

pa3BuTHE

YMmenue — uznaraTb ~ OHOJOTMYECKHME  TEOpUH  (KJIETOYHAs,
XpoMOcOMHasi, MmyTanronHas), 3akoHsl (I. Mennens, T. Moprana,
H.W. BaBumoBa) u yueHus (0 LEHTpax MHOroo0pasusi u
NPOUCXOXKACHUS  KyIbTypHbIX pactenuit H.M. Basuiosa),

OMPEACIIAThL I'PaHUI bl UX TPUMCHHUMOCTHU K KHUBBIM CUCTECMAM

YMeHue BIaJeTh METOJaMH HAay4yHOTO IIO3HaHUS B OMOJIOTHH
(HabsroieHre M ONMMCAHHME >KUBBIX CHCTEM, MPOLIECCOB U SBIICHHIA;
OpraHM3alnusi W MpOBeJeHHE OMOJIOrMYEeCKOro JSKCIEPUMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXIY
HCCIIEAYEMBIMU BEIIMYNHAMU, 00BsICHEHUE IIOJTyYEHHBIX
pe3yabTaTOB, MWCHOJb30BAHHBIX HAYYHBIX T[OHATHW, TEOpHUH H
3aKOHOB; YMEHHME JIeJaTh BBIBOJBI HA OCHOBAaHWH IOJYYEHHBIX

pe3yIbTaTOB)

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

VYMmenne BBIICIIATE CYHICCTBCHHBIC TIIPU3HAKHM BHPYCOB, KIIETOK
MPOKAPHOT W DYKAPHOT, OJHOKICTOYHBIX M MHOTOKJIETOUHBIX
OpPraHU3MOB; OCOOEHHOCTH TMPOIECCOB OOMEHa BEIIECTB U
MpEBpAIICHHs] SHEPTUU B KJIeTKe, POTOCHHTE3a, MIACTHYECKOTO U

JHEPreTHYecKoro oOMEHa, XEMOCHHTe3a, MHTO3a, Meko3a,




OIJIOAOTBOPCHUSA, Pa3MHOKCHHA, HWHAWBUAYAJILHOTO PpPa3BUTHUA

opranusma (OHTOI'€HE3)

VYMmenne MNPUMCHATH  MOJIYYCHHBIC 3HAHUSA  IJIA 00BsCHEHUS
6I/IOJIOF MYCCKUX IMponccCcoB u ﬂBHeHHﬁ, JJISL IMPUHATHA
MPAKTUYECKUX pEIIeHUH B TIOBCEIHEBHOM JKM3HM B LEJAX
oOecnieueHrs OE30MACHOCTH CBOETO 370POBbsl U 3JIOPOBBS
OKPYKaIOIIMX JIO/IeH, COOMIOIEHUs] HOPM IPaMOTHOTO TIOBEACHUS B
OKpY>Kalollle TMPUPOJHOM cpeje; NOHMMaHUue HEoOXO0IUMOCTH
UCIIOJIb30BAHUS  JOCTMKEHHM  COBPEMEHHOHM  OHMOJOTHMH |

OMOTEXHOJIOTHI AJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIIb30BAHUA

YMeHue peuIaTh 3JICMCHTAPHBIC I'CHCTHUYCCKHUC 3ala4id Ha MOHO- U
I[I/IFI/I6pI/IZ[H0€ CKpCIIuMBaHuC, CICIIIICHHOC HaCJICJO0BaHUC,
COCTaBJIATH CXEMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIsL

npeaACKa3aHus HACIICAOBAHUA ITPU3HAKOB Y OpIraHU3MOB

10

11 KJIACC

YMeHue BBHITIONHATH Ja0OpaTOPHBIE W MPAKTHYECKHE pPadOTHI,
coOnroAaTh mpaBwia IMpu pabore ¢ y4eOHBIM M J1aOOpPaTOPHBIM

o0opynoBaHuEM

YMeHue  KpPUTHYECKH  OICHMBaTh M HHTEPIPETHPOBATH
nHGOpMaMI0  OHOJIOTHMYECKOTO  COJEPKaHHs,  BKIFOYAIOMIYIO
TMICEBJJOHAaYYHbIE 3HAHUS U3 Pa3IUYHbIX HcTOUHUKOB (CMMU, HayuyHo-
NOMYJISIPHBIE  MaTepualibl); ITHYECKUE aCIEKThl COBPEMEHHBIX
UCCIIeJOBaHHH B OMOJIOTUH, METUIMHE, OMOTEXHOJIOTHU

VYMeHue co3maBaTh COOCTBEHHbIE IUCBMEHHBIE U YCTHBIC
cooOuieHuss, o00o0mas  OHOJOrMYecKyl0  HHGpOpMAMIO U3
HECKOJIBKUX HWCTOYHUKOB, I'PaMOTHO HCIIO0Jb30BATh MMOHATHHHBIN

anmapar OUOJIOTUU

Kon

NpoBepsieMoro

pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl Cpe/IHero ooIero 0opa3oBaHus

CdopmupoBaHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHUU B CHCTEME
HAyyHOTO 3HAaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa M HAy4YHOTO
MHPOBO33PEHHUSA; O BKIAJE POCCHUICKUX U 3apyOexHBIX YUEHBIX-

OMOJIOTOB B pa3BUTHE OWONOTUH; (DYHKIIMOHAIBHOW TPaAaMOTHOCTH




YCJIOBCKA IJIA pCIICHUS JKU3HCHHBIX 3a/1a4

VYMeHHe pacKpbIBaTh COJCpP)KaHHE OHOJOTMYECKUX TEPMHUHOB H
MOHITHH: BU/, ITOIIYJIALIUA, FeHO(l)OHI[, 9BOJIION U, IBUKYIIHUEC CUJIIbI
(pakTophl)  IBONIOLMH,  MPUCTOCOOJIECHHOCTH  OPTaHU3MOB,
BHI000pa3oBaHKe,  JKOJOTHYECKHe  (aKTOphl,  IKOCHUCTEMA,
OPOMYLEHTbI,  KOHCYMEHTBI,  PEIyLEHThI, IIEHd  [UTAHUS,

IKOJIOTHYECKask MUpaMuia, OMoreoreHos, onochepa

YMeHue uznaratb OMOJOTHYECKHE TECOPUU (DBOJIOMHUOHHAS TEOPHs
Y. JlapBuHa, CHUHTETHYECKas TEOPUS SBOJIOLMH), 3aKOHBI U
3aKOHOMEpPHOCTH  (3apojsimieBoro  cxojxctea  K.M.  bopa,
4yepeloBaHMs TJIaBHBIX HampaBlieHul u myred sBomouuu A.H.
CesepuioBa, yuenusi o 6uochepe B.U. Bepnanckoro), onpenensts

T'paHUIbl UX MPUMCHUMOCTHU K JKUBBIM CUCTEMaM

YMeHue BIageTh METOJaMHM HAay4YHOrO II03HaHUs B OHMOJIOTUH
(HabmroieHre U OTMHMCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SBJICHHIA;
OopraHu3amnys W TNpoBeJAeHHE OHWOJIOTHYECKOTO OSKCIEPUMEHTA,
BBIIBUKEHUE  THUIIOTE3bl;  BBISIBJICHUE  3aBUCUMOCTH  MEXIY
HCCIIEAyEeMbIMU BEJIIMYUHAMHU, 00BsICHECHHE MOJIYYSHHBIX
pe3yiabTaTOB, MWCIOJIb30BAHHBIX HAYYHBIX [IOHATHHW, TEOpPUM H
3aKOHOB; YMEHHME JeJaTh BHIBOAbI Ha OCHOBAaHUU MOJYYEHHBIX

pe3yIbTaTOB)

YMeHue  BBIAENATH  CYIIECTBEHHbIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYECKUX OOBEKTOB: BHUJOB, TMOMYJALUNA, TPOIYIEHTOB,
KOHCYMEHTOB,  pEIYyLIEHTOB, OHOreOlleHO30B U  3IKOCHUCTEM;
O0COOEHHOCTH  TPOLIECCOB  HACIEICTBEHHOM  HM3MEHUYUBOCTH,
€CTECTBEHHOT0 O0TOOpa, BUA000Pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBHS SKOJIOTMUECKUX (AKTOPOB Ha OPIraHU3MBI,
IepeHoca BEUIECTB W IOTOKA OSHEPIMM B JKOCHCTEMAX,
AHTPOIIOTEHHBIX W3MEHEHUN B DJKOCUCTEMAaX CBOEH MECTHOCTH,

KpYTroBOpOTa BCHICCTB U OHMOTr€OXUMHYECKHX IITUKJIOB B 61/10c¢)epe

YMeHHe TpUMEHSTh TOJY4YEeHHBIe 3HAHUS Uil OOBSICHEHUS
OMOJIOTHYECKUX  MPOLECCOB M SBJICHUH, Ui  IPUHATHS
MPAKTUYECKUX pEIIeHHH B TOBCEJHEBHOM JKM3HM B LEIIX
oOecnieueHrs 0O€30MACHOCTH CBOEro 370pOBbsi M 3JIOPOBBS
OKpY’KaIOIIKX JI0/IeH, COONII0/IEHHsI HOPM TPaMOTHOT'O MTOBE/ICHUS B
OKpY)Xarollled TPUPOIHON cpele; MOHMMAaHHE HEOOXOIMMOCTH
WCIIOJIb30BaHUS  JIOCTIDKEHUH  COBPEMEHHOM  OuWojoruu  Ass

PaIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS




YMmenue pelmiaTh 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aa4u, COCTaBIATH
CXCMbI IICPCHOCA BCHICCTB MW OSHCPrHUU B DSKOCUCTEMaAX (I_IGHI/I

TTUTAHUS)

10

YMeHue BBHINOTHATH J1a0OpaTOPHBIE W TMPAKTHYECKHE pPaOOTHI,
cobOmroiaTh mpaBwiia Mpu padboTe ¢ ydeOHbIM U J1abopaTOpPHBIM

obopynoBaHuEM

YMeHue  KpUTHYECKH  OLCHMBaTb M HMHTEPIPETUPOBATH
uHQOpMAIMIO  OMOJOrMYECKOro  COAEPXKAaHUS,  BKIIOYAIOILYIO
IICEBJJOHAYYHbIE 3HAHUS U3 Pa3InYHbIX UCTOUHUKOB (CMMU, HayuyHo-
HIOILYJISIPHBIE MaTepHalbl); paccmaTpuBarh rio0anbHble
9KOJIOTUYECKUE IPOOJIeMbl COBPEMEHHOCTH, (OPMHPOBATH 110

OTHOICHHUIO K HUM CO6CTBCHHyIO IIO3HUIIHTIO

VYMeHue co3maBaTh COOCTBEHHbIE IUCBMEHHBIE U YCTHBIC
cooOmieHusi, 00o0mas  OWONOTHYECKYl0  MHPOpMALHIO W3
HCECKOJIbKUX HWCTOYHUKOB, I'PaMOTHO HCIIOJIb30BATh MTOHSATUHHBIN

alrapar OHOJIOrUHU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

11

1.2

IIpoBepsieMblii 31eMeHT COAepPKAHUSA

buonorus kak Hayka

buonoruss — nHayka o xuBoil mpupoxae. Ponp Ouonornn B ¢GopMHUpPOBaHUU
COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTeMa OMOIOrMYeCKIX HAYK

MeToapl TO3HaHMS KUBOW MPUPOJIbI (HAONIOAEHUE, SKCIEPUMEHT, OMUCAHHE,
U3MepeHue, Kiaccu(uKkanus, MOJEIMPOBAHUE, CTAaTUCTHUYECKas o00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKuseie cuctemsl (OMocHCTeMBI) Kak MpeaMeT u3ydeHus Omonoruu. CBOHCTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHu3auMy OHWOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKUH, KJIETOYHBIH,

OpraHU3MEHHBbIH, MOMYIALMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKH. XHMHYECKHE DJIECMEHTHI: MaKpO3JIECMCHTHI,
MHKPOIJICMCHTHI. Boma mu MHHCPAJIBHBIC BCHICCTBA. CDYHKI_[I/II/I BOJAbI H

MHHCEPAJIbHBIX BEHIIECCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpPBI OEJKOB.
HezameHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pPOBHHU
CTPYKTYpbl O€NKOBOW MOJEKylbl (NepBUYHAsA, BTOpPUYHAs, TpPETHYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHe CBOWCTBa OenkoB. buonoruueckue
GbyHKIHN OEIKOB.

®epMeHThl — Ouosornyeckue kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyocrparHas cneunduynocts. Kodepmentsl. Buramuubsl. Otrianuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTalInu3aTOpPOB

VYraeBoasl: MOHOcaxapuasl (TOKo3a, pubo3a M Ae30KcHpr003a), Jucaxapuabl
(caxapo3a, JlakTo3a) M MOJUCcAaxapuabl (Kpaxmall, TJIMKOTEH, LEJUII0I03a).
buonoruueckue GyHKIUU YrII€eBOAOB.

Jlumuaer:  Tpurauuepuabl,  crepounbl,  (ochomunuael.  'mapoduiibHO-
rupopoOHbIe cBoiicTBa. buonornuyeckne Qynkuun smnunoB. CpaBHeHUE

YrijieBOJ40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPHI HYKJIEMHOBBIX




kucior. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkmun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[uronorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak nenoctHast xuBas cucreMa. OOuue npU3HAKU KIETOK: 3aMKHYTas
HapykHass MeMmOpaHa, Mojekynbl JIHK kak reHeTrwdeckuid ammapar, cUCTeMa

cuHTe3a Oelika

Tunsl KIE€TOK: dyKapuoTHYecKas U npokapuoTrueckas. OCOOEHHOCTH CTPOCHUS
MpokapuoTHuecko  kimetku. Kiierounas crenka Oakrtepuii. CTpoeHue
JYKapUOTHUECKOM KJIeTKHM. OCHOBHBIE OTJIUYMS PACTUTEIBHOM, »XUBOTHOU U

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKA, TJIHKOKAIUKC, HX
¢bynkun. [Tnazmarndeckas memOpana, e€ cBoiicTBa u ¢pyHkuun. L{uronnasma u eé
opraHonipl. OnHOMEMOpaHHbIE OPraHOMbl KIETKH: SHAOIUIa3MaTHYecKas CeTb
(OIIC), ammapar ['onpmxu, nuzocombl. IlonyaBTOHOMHBIE OpraHOMIbI KIIETKH:
MUTOXOHJpPUH, IUIacTHIbL. [IponcxokaeHne MHUTOXOHApWI M TUtacTua. Bumbl
iactun. HememOpaHHBIE OpraHOMIBI KIETKH: PHOOCOMBI, KJICTOUHBIH IEHTP,

PECHUUKH, KI'yTUKU. DYHKIIUM OPraHOUI0B KIETKU. Brirtouenus

Snpo — perynsatopHblii neHTp kieTku. CrpoeHue sapa: sjaepHas o000J0ukKa,
KapHOoIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Ku3HenesaTenbHOCTh KIETKH

OOmeH BemiecTB, WJIM MeTa0ONM3M. ACCUMMIANUS (IJIaCTHUECKUA OOMEH) U
JTUCCUMUIISINS (PHEPTreTUYECKUii OOMEH) — JIB€ CTOPOHBI €IUHOTO TMpolecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U rerepoTpodHsbIil. Pomib

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPTIHUU B KIICTKE

4.2

4.3

®dortocunte3. CBeroBast U TeMHOBast (pa3bl poTocuHTe3a. Peakiuu dhoTocuHTE3A.
OddexTuBHOCTE (hoTOCHMHTE3a. 3HAUeHHE (OTOCHHTE3a IS KU3HU Ha 3emie.
Bnusnue ycnoBuii cpensl Ha (POTOCHMHTE3 M CIOCOOBI TIOBBIIICHHUS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UpYIOIIue OakTepuu. 3HAUYEHHWE XEMOCHHTE3a IS

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ 0O0OMEH B KIIETKE. Pacmennenue BCIICCTB, BBIACICHUC H
AKKYMYJIMPOBAHHUC OSHCPTHUU B KIICTKC. OTaIbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. BpO)KeHI/Ie N €ro BHUIOBI. Kncnopongoe OKHCJICHHEC, HJIN KJIICTOYHOC

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHA

4.4

Peaknun matpuunoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanmzanus

reHeTH4YeCKOi uHdOpManuu B KieTKe. ['€HEeTHYeCKud KOI M €ro CBOMCTBA.




Tpanckpunuus — matpuusbiii cunte3 PHK. Tpancmsuus — OGuocunHTtes Oemka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie (opMmbl xu3Hu — BUpychl. Mcropusi otkpeitusi Bupycos (.U.
WBanoBckuii). OCOOCHHOCTH CTPOEHUSI U JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bonesnu pacreHui, KUBOTHBIX W 4YeJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummynoxneduiura genoreka (BUY) — Bo3oynurens CITH/]a.

[Mpodunaktrka pacmpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

PasMHOXEeHME M MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounslii UMK, WIM KU3HEHHBIM UK KiIeTKUu. WHTepdaza u MHTO3.
[Iponeccrl, mporekatonue B uHTepdase. Permnmukamus — peakiuss MaTpUYHOTO
cunte3a J[HK. Ctpoenme xpomocoM. XpOMOCOMHBIN HaOOp — KapHUOTHII.
JIMMIIONAHBIE M TalJIOUIHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMAaTHUIIBI.
[{utonornyeckue OCHOBBI Pa3MHOXKEHUS W HWHAUBUIYAIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenne knerku — wmuto3. Craguum mutosa. [lpomeccel, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@opMbl pa3MHOXKEHHS OpPraHu3MOB: Oecrionioe U TojoBoe. Buabl Oecrionoro
Pa3MHOKEHHUS: JIeJICHWE HaJBOE, ITOYKOBAHWE OJIHO- W MHOTOKJIETOYHBIX,
CHopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHUPOBaHUE

OpraHnu3MoOB, €ro 3HAaYCHUEC JIA CCIICKIINU

5.3

5.4

5.5

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIUYHUS OT O€CIOIOorO.
Meiio3. Cranuun wMeio3a. Ilpouecchl, npoucxoisdume Ha CTaaudax Meiosa.
IloBenenne xpomocoM B Meio3e. Kpoccunrosep. buosornueckuii cMbicil U

3HaYEeHNE MEN03a

I'ameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK y JKUBOTHBIX. [TomoBbie
KEJIC3bl: CEMCHHHUKHU U ANYHUKH. O6pa3013aH1/Ie M Pa3sBUTUC ITOJOBLEIX KJIECTOK —
raMmer (crepmaTro3ouj], SHIEeKIeTKa) — cruepMarorene3 u ooreHe3d. OcoOEHHOCTH

CTPOCHUMA SIUIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WnpuBuayanbHoe — pa3BuUTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(oaMOpuorenes). Dtarnbl SMOPUOHATIBHOTO Pa3BUTHSI y MO3BOHOYHBIX >KMBOTHBIX:
npobneHue, racTpyisius, opraHoreres. IloctamOGpuonanbHoe pasButue. THIbI
MOCTAIMOPHUOHANBHOIO Pa3BUTHSL: MpsiMOe, HempsiMoe (JIMYMHO4YHOE). BiusHue
Cpeabl Ha pa3BUTUE OPraHU3MOB; (aKTOPHI, CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIC
YpOJCTBa.

Poct u pazButue pactenuii. OHTOreHe3 [IBETKOBOT'O PACTEHHUS: CTPOCHUE CEMEHHU,

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3anauu reHeTuku. Mcropus pa3BuTus reHeTUKU. Bkian pocCuickux u
3apyOexHbIX  Y4€HBIX B  pa3BUTUE  TEHETUKU. MeToabl  T'€HETUKHU
(rubpu10JI0rnYecKui, LUTOTCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHbIE TeHETHUYECKHE MOHATUA. ['eHeTHUecKas CUMBOJIMKA, UCIIONIb3yeMas B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACIENOBaHUsl IPU3HAKOB, yCTaHOBIEHHbIe I'. Mennenem.
MoHnorubpuaHoe CKpemuBaHue. 3aKOH eInHO0Opasusi THUOPUAOB TIEPBOTO
nokosieHus. llpaBuno gomuHMpoBaHMs. 3aKOH paCIIEIJICHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JlurubpugHoe ckpemuBaHue. 3aKOH HE3aBHUCHMOIO HACJIEJOBAHHS MPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI AMTMOPUIHOTO CKpEIIMBAaHUS. AHalU3Upyrollee
cKkpemuBaHue.  Mcronb3oBaHME — aHAJIM3HUPYIOIIETO  CKPELIMBaHUSA U

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuernieHHoe HacnenoBaHue mnpuszHakoB. Pabota T. Moprana no cuemjieHHOMY
HACJIEIOBAaHUIO TeHOB. HapyiieHue cremieHuss TEeHOB B pe3yJbTare
KPOCCUHIoBepa. XpOMOCOMHasi TeOopusi HAaCJIEACTBEHHOCTH. ['eHeTuueckue
KapThl.

I'eneruka mona. XpOMOCOMHOE ONpeNeNeHHe Toja. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['OoMorameTHele W TreTeporameTHble opraHu3mbl. HacnenoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3menunBoCcTh. Buabl M3MEHUYMBOCTH: HEHACIIEACTBEHHAs M HACICACTBEHHAS.
Ponep cpempl B HEHACIEACTBEHHONW  M3MEHYMBOCTH.  XapaKTEPHCTHKA
MOJU(PUKAITMOHHON W3MEHUMBOCTH. BapuanuoHHBI psa W BapUalMOHHAs
kpuBasd. Hopma peakiuu npusHaka. KonuuecTBEHHbIE U KAUECTBEHHBIE TPU3HAKU

" UX HOpMa p€aKlnu. CBolicTBa MO,HH(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTHUIIMYECKas, W3MEHYMBOCTh. KoMOMHaTHBHas
W3MEHYUBOCTh. Meio3 U TMOJIOBOM Tpolecc — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kiaccudukamuss MyTaruii:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTauuid. MyrareHHble
(akTopbl. 3aKOH TOMOJIOTHUECKUX PAZAOB B HACIEICTBEHHOM m3MeHunBocty H.1.

BasusioBa

I'enetnka uenoBeka. Kapuorun uenoBeka. (OCHOBHbIE METOAbl TE€HETHKU
YeJIoBeKa: TeHEaIOTHUCCKUH, OJM3HELIOBEIN, IIUTOTCHETUYCCKHIA,
OMOXMMHYECKUH, MOJIEKYyIsIpHO-TeHeTndeckuil. CoBpeMEHHOE OImpe/eleHne
TE€HOTHIA: MTOJTHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIUPOBAHUE, B TOM YHUCIE C
nomonipio [IIIP-anammu3a. HacnencrBeHHble 3a00JCBaHUS YEIOBEKA: T'€HHBIC
0oJie3HM, OOJIE3HM C HACJCACTBEHHOM IPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE

6one3nu. Comaruyeckue W TeHEpaTHBHbIE MyTanuu. [IpUHIMIBI 370pOBOTO




06p3.33. KHN3HHU, JUArHOoCTHUKH, HpO(i)I/IJIaKTI/IKI/I U JICUCHHUA TCHCTUYCCKUX
0ose3Hell. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE MEAWIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexkuusi Kak Hayka M TpoIecC. 3apoKIE€HUE CEJNEeKIMH U JIOMECTHKaIUs.
Yuyenue H.M. BaBwioBa 0 1eHTpaX MPOUCXOXKICHUS W MHOrooOpas3us
KYJIbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOXKIACHUS TOMAITHUX XKUBOTHBIX. CopT,

opo/Ja, MITaMM

7.2

CoBpeMeHHbIE METOJIbl CENIEKIMH. MaccoBbli M MHAMBHUIYAJIbHBIM OTOOpHI B
CEeJIEKIIMM pacTeHM M KUBOTHbIX. OleHKa sKcTepbepa. binskopoacTBeHHOE
cKpeuiuBaHue — MHOpuaMHI. Yuctas nauHug. CKpeliMBaHUE YHUCTBIX JIMHUM.
I'erepo3uc, unu rudpunHas cuna. HepoacTBeHHOe CKpelMBaHue — ayTOPUIUHT.
Otnanénnas rubpuausanuss U €€ ycnexu. VCKycCTBEHHbI MyTareHes u
IIOJIyYEHUE IOJIUIUIONJI0B. JIOCTMIKEHMsI CEIEKUHMH pPACTCHWM, >KMBOTHBIX U

MHUKPOOPraHu3MOB

7.3

buorexHonoruss kak oOTpaciib NPOU3BOJACTBA. ['€HHas WHXXeHepus. OTarbl
co3nanusa pexombunantHoi JIHK u TpaHcrennsix opranusmoB. Kietounas
nnxeHepus. Kiierounsle KyapTypbsl. MUKPOKIOHAIbHOE PA3MHOKEHUE PACTEHUI.
KionupoBaHnue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okonorndyeckue W 3Ttudyeckue  npodirembl. MO —  reHeTHYecKH

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOUOHHAS OUOIOTU

11

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuIeTenhCTBA  JBOJIONHMH.  [laJCOHTOJOTHYECKHE:  MOCIIEeNOBATEIHHOCTD
MOSIBJICHUST BUJOB B TMAaJCOHTONOTUYECKOW JIETOMUCH, MEpPeXOaHble (OpPMBL.
buoreorpaduueckue: cxoacTBo u paznuune ¢ayH U GIop MaTEpUKOB U OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOACTBA H  pa3Nuyusi JMOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTUYHBIC, aHAIOTUYHBIC,
pPYOMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO

MEXaHU3MOB HACJICACTBEHHOCTH H OCHOBHBIX MeTa00IUYECKHUX HYTeﬁ Y BCEX




OpPraHUu3MOB

1.2

1.3

OpomonnonHas teopust Y. [lapsuna. [Ipeanocsiiky BO3HUKHOBEHHUS JapBUHU3MA.
JIBIOKyIIIME CHIIBI ABOJIOIMH BUAOB 110 J{apBuHY (M30BITOYHOE Pa3MHOXKEHUE TIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpenen€HHas U3MEHYMBOCTb, Oopbba 3a

CYIIIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

Cunrernueckass teopus oHBomouuu (CTD) U OCHOBHbIE €€ IIOJIOKEHUS.

MukposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOLNUN

14

1.5

2.1

2.2

JBwxymue cuibl ((pakTopbl) SBOJIONMHM BHAOB B Mpupoae. MyTannoOHHBIN
nporecc U KOMOWHATHBHAs W3MEHYHMBOCTH. [lOMyNsAIIMOHHBIE BOJNHBI M Jperd
reHoB. M3omsauums m murpanusi. EctecTBeHHBI 0TOOpP — Hampaistomumil GakTop
sBosou. POpMBI €CTECTBEHHOTO 0TOOpA.

[IpucriocoOIeHHOCTh  OpPraHM3MOB Kak  pe3yiabTaT dBoironuu. [Ipumepst
nprucnoco0IeHnit y opranu3MoB. ApoMOp(O3bl U UANOAIANTALINH.

Bun n Bunoo6pazoBanue. Kpurepuu Buna. OcHOBHBIE ()OPMBI BHI000pa30BaHUS:

reorpadu4ecKkoe, IKOJIOTHIECKOe

MaKpOBBOJ'II-OI_[I/IH. CDOprI OBOJIFOIIUHA: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoOLUN
Bo3HuKHOBEHME 1 pa3BUTHE KHU3HU Ha 3eMie

JloHay4yHble TpeACTaBIEHUS O 3apOXKICHHM JKA3HU. HaydHble THMIIOTE3bI
BO3HMKHOBEHHUs >KM3HM Ha 3emse: abuoreHe3 W MaHCHepMus. XHUMHYECKas
HBOJIIOIHUA. DKCINEPUMEHTAIBHOE TOJATBEPKICHHE XWMUUYECKOW HBOJIOIHUU.
Hauanpupie sTambl Ouosnorudeckoi spomronuu. ['mmoresa PHK-mwupa. Ilepswie

KJICTKHU U UX 3BOJIFOIUA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

PazButue xu3HuM Ha 3emisie mo 3paMm u mnepuodam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [lameo3oiickas spa U €€ mepuoabl: KeMOpPHUICKHIA,
OpJIOBUKCKHW, CWIYPHUHCKHM, JIE€BOHCKHN, KaMEHHOYTOJIbHBIA, TEPMCKHUM.
Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepro/ibl: NajeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOTEHOBBIM.
XapakTepucTUKa KJIMMaTa M Te0JIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl
SBOJIIOIIMM PACTUTENBHOTO M >KUBOTHOIO MHpa. ApoMopdo3bl y pacTeHH Hu

JKHBOTHBIX. HOHBHCHHG, pacuBET U BBIMUPAHHUC T'PYIIIT ) KUBBIX OPTraHU3MOB

2.3

Cucrema OpraHU4YeCKOro Mupa KaK OTpaKCHHUEC  ISBOJIIOLUH. OcHOBHbBIC

CUCTEMATUYCCKUE I'PYIIIBI OPraHn3MOB

2.4

OBoironus 4esnoBeka. AHTpONOJIOrMs Kak Hayka. Pa3BuThe mpencTaBleHUN O

IMPOUCXOKACHUN YCJIOBCKA. MeTO,I[BI HU3YUYCHHUA aHTPOIIOICHE3Aa. CXOI[CTBa n




2.5

pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YeJIOBEKa.
Juxyne cuibl (pakTophl) aHTpornoreHe3a. HacnenacTBeHHAass U3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIEecTBeHHBI 00pa3 >KU3HU, HM3TOTOBICHUE OPYAUI

Tpy/la, MBILLJICHUE, PEYb

OCHOBHbBIE CTaJUU W BETBU SBOJIOLUU YEJIOBEKA: aBCTPAJTIONUTEKH, YemoBek
ymenbid, YenmoBek npsMoxoAsuui, YenoBek HeaHAepTalbCckuil, Yenopek
pasyMmHbIii. Haxonku #cKomaemMbIX OCTAHKOB, BpeMsl CYILECTBOBAaHMS, 00JIaCTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO M0O3ra, 00pa3 >KU3HH, OpYAUs

2.6

3.1

Yenoseueckue packl. OCHOBHBIE OOJbILIME pachl: eBporeougHas (eBpasuiickas),
HEerpo-aBCTpaJIONIHaAs (3KBaTOpHAJIbHASA), MOHT'0JIOUIHAS (a3marcko-
amepukaHckas). YepTsl IpHUCIIOCOOTICHHOCTH MPECTaBUTENEH YeOBEYECKHX pac

K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO YenoBeueckux pac. Kputuka pacuzma
Opranu3Mbl U OKpYXkaroias cpeaa

OKoJOorus Kak Hayka. 3ajadd M pasfeibl dKOJOTUH. MeToIbl HKOJOTHUYECKUX
UCCIIEIOBAaHUNA. DKOJIOTHYIECKOe MUPOBO33peHue. Cpeapl OOMTaHUS OpPraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl.  Krmaccudukanus — 3Kojgoruyeckux — (akTOpOB:
abuoTuyeckrue, OMOTHYECKHME U AaHTPONOreHHble. JIeHCTBHME HSKOJOTMYECKHX

(akTOpPOB Ha OPraHU3MBbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TeMIepaTypa, BIAXKHOCTb. DOTONEpUOIU3M.
[IpucnocoOnenust  opraHu3MOB K  JIEHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.

buonornyeckue PUTMBI

3.4

3.5

buotnueckue ¢akropel. Buasl OMOTHUECKHX B3aMMOJEHCTBHIA: KOHKYpPEHIIMS,
XUIIHWYECTBO, Napa3sUTU3M, MYyTyalu3M, KOMMEHCAIu3M (HaXJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M,  HEHTpanmu3M.  3HayeHHe  OMOTHYECKUX

BSaI/IMO,ZIeI\/’ICTBI/If/’I JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6H1€CTB3X

IKOJIOTHUECKHUE XapaKTECPUCTHUKU ITOITYJIAINHN. OcCHOBHBIC ITOKa3aTEIIN MOMyJIAIHNN:
YUCJICHHOCTb, IINIOTHOCTH, POXKAACMOCTb, CMCPTHOCTb, IPHPOCT, MUTPAIHA.

JInHaMHKa YMCIEHHOCTH NOMYJISINN U €€ PETYIISIuUs

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CoobmecTBO opraHu3mMoB — OwuoreHo3. CTpyKTypbl OuoOlleHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBast). Buasl-momuHanTel. CBsizm B

OHOIIEHO3E

4.2

DKkonoruvyeckue cuctemMbl (9kocuctemsbl). [loHsatue 00 dJKocucTeMe U




4.3

ouoreonieHo3e. QDYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U IIOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (MHIEBbIE) YPOBHU O3KOCUCTEMBI. [lWINEeBbIe WENMH W CETH.
OcCHOBHBIE TIOKAa3aTelId SKOCHUCTEMbI: Omomacca, MNPOAYKIHUA. DKOJIOTHYECKUE
NUPaMUIbl:  TPOIMYKIIMH, YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:

YCTOMUYMBOCTb, CAMOperysius, pazpurue. Cykieccus

[Ipupoansie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOTO JiEca.

AHTpONIOTEHHBIE DKOCHCTEMBI. ATpPO3KOCHCTEMBL. Ypb603KOCHUCTEMBL.
buonoruueckoe u X035UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasHooOpazue kak QakTop yCcTOWYMBOCTH 23KocucTeM. CoxpaHeHHue

OHOJIOTrHYeCKOro pa3HooOpasus Ha 3emiie

4.4

VYuenne B.M. Bepuaackoro o Ouocdepe. ['panuibl, coctaB U CTPyKTypa
ouoctepsl. Kuoe BemectBo U ero (yHKiuu. OcoOeHHOCTH Ouocdepbl Kak
00aneHOM 2KocHcTeMbl. JluHamuueckoe paBHOBecHME€ M OOpaTHas CBA3b B
ouocepe. KpyroBopoTsl BemeCTB M OHOT€OXMMHYECKHE ITUKIIBI AJIEMEHTOB

(yrnmepoga, azota). 3oHaiIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Onochepe 3emiuu. AHTPONOTEHHbIE HW3MEHEHHs B Ouocdepe.
I'moGanbHBIE SKOTOTUYECKHE TTPOOIIEMBI.
OcHoBa  palMOHAJBHOTO  VYIpaBICHHUS TNPUPOAHBIMU  pecypcaMd U HX

UCIOJIb30BaHue. JlocTuKeHUs: OMOJIOTMH U OXpaHa MPUPOJIbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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