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MNOACHUTEJIBHASA 3AIINCKA

ITpu paspaboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNIeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS y4yeOHOro IpenMera
«buonorusi»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, COJEpKaHHs, pEe3yJbTaToB OOyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENIX U
IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJABI U 00ECTIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IIPOrpaMMBI 110 OMOJIOTHUH U €€ CTPYKTYpA.

[TporpaMmMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYHAIOUIMXCS CpeACTBaMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjieJaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuasia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM O0O0pa30BaTEIbHOIO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUH OOydYalomUXCsl MO OCBOCHHUIO COJEp KaHUsA
OMOJOrNYECKOro 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU OuWoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHid, a TakKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM >KU3HU ISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)Kalolled NpUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YEJIOBEKa HAa COCTOSHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO OOecIeueHus



YCIOBUH ISl PEIICHUsI OJHOM U3 aKTyalbHBIX 3ajau IIKOJIHOTO OHOJOTHYECKOrO
oOpa3oBaHMs, KOTopas mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOyYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAayYHOM KapTHUHE MHpA, pACIIMPSET U 0000UIaeT 3HAHUSA O KUBOM mpupoje, €
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3IAET
yCIOBUSL  JUIA: IIO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30MacHOro obpasa
YKU3HH, YKOJOTMYECKOT0 MBILUIEHHS], IEHHOCTHOIO OTHOILIECHHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOMIMX  3aJad  CpeJHero  obmero o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuaronuxcs. M3ydenue 6mosornn odecrneynBaeT yciaoBus s GOpMUpPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallM OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYCHUH y4eOHOro Ipeamera
«buonorusi» COCTaBUIM OCHOBY IJisi ONpENETIEHUs MOAXOJOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHWsA, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

OT10op conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMHN KyJIbTypoCcOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cCOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knerka xak Ouonoruueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOT00Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEeHHE YMEHHU
UCIIOJIB30BaTh 3TU 3HAHMS JJIA TPAMOTHBIX JECHCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOIMINX 3a/1ay:

OCBOCHHME OOYYaIOIMMUCS CHCTEMbl 3HAaHUW O OUOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3allvH, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJVISIIOB, WJEH M MOJIXOJOB K HM3YyUYCHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATh SIBJICHHS OKPY>KAOLIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMbBITA, IOJYYECHHBIX IPHU
U3Y4YeHUU OMOJIOTUY;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUMN B MTOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIECTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYIKAIOLIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero o6pasoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO o0nactu « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.



Jlist m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Hexemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpakTH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpTraHU3AIUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. I[loanepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoenHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHntsl. BuTamuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[utonorus — Hayka o kietke. KiietouHas Teopus — nmpuMep B3aUMOAECHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka xak mnenoctHas xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kierku. Knerouynas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [lutomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxienrne MUTOXOHJpUN W Tactul. Bunabl mactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTuKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOEH.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», «CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpEnaparbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NIpaKkTHYeCKUE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue cTpoeHUsT KIETOK PACTCHHUI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIHCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIMSA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U rerepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. Victopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutaHus», «Mertabonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHplii UK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTOS.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXKEHHUS: JEJIEHHE HaJBOE, II0YKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoUCXOIAIIME HA CTaAusX Meilo3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKAa) — CHEepPMaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUIb
NOCTAMOPUOHAIBHOTO Pa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). BrusHue



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

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meino3y, «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJIEKOIIUTAIOLIETO», «SIMLEeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/leJeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHON XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlabopaTopHass pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. Pob nuToiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKHUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBJIECHHbIE ['. Menaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHus. IlpaBuno JOMHUHUpPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CUEIUICHHOMY HAaCJIEJOBaHHUIO FeHOB. HapyleHne cuerieHus reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTU. [ eHETHUECKUEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMBI. ['omorametrHele M rereporaMeTHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBenHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENICIICHHE T€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue W reHeparuBHble MyTanud. CTBOJOBBIE KHIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHUE MEAUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKA.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE H  €ro
[UTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUS W €ro IHUTOrCHETUYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKMBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukaimonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBuw», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBaHuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(GOpMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaboparopHass pabota Ne 5. «M3ydeHue pe3yapbTaTOB MOHOTHOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(Hiibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
[IOJIyYCHHUE IOJMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHNUE PACTEHUM.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckne W dTtudeckue  mpoosmembl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpanuu:

[Toptpersi: H. U. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel 1 cxeMbl: Kapta «lIeHTpbl NMPOMCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopospl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanénHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEeXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJsKH TIOAO0B U KOPHEIJIOM0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIHMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OMOJIOTMHU. BiusiHue >BONIOIMOHHONW TEOPUM HA pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenscTBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBO U paziuune GayH U GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BcCeX
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpEENEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkpooaBosorus. [lomyssius kak eMHUIA BUAA W DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupojae. MyTalMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumeps
MPUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHOATANTAIIH.

Bun wu BumooOpazoBanue. Kpurtepun Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uIIeTUYECKAs, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxieHne OT HecCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyrornias
crieruanu3anys. AJanTuBHAs pagualus.

JleMoHCTpPaUK:



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

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOprOBI 32
cylecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «ApoMopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema wMapuipyra myremecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CceMsH, Koyuiekuus «l[Ipumepsl 3alUTHBIX MPHUCIOCOOICHUM Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHUS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUU U
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH 4YeJIOBeKa. MeToApl HM3ydeHHsl aHTpororesesa. CxoacTBa u
pa3In4YKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 JKHU3HHU,
U3rOTOBIICHHE OPYAUH TpyZAa, MBILICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasammi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 JKU3HHU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX PAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHas CHCTEMa OPraHUYeCKOro MUpay,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YelIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JII0U», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpPTalblla, KPOMAaHbOHIIA), CIIETNKUA WU
M300pKEHUS] KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOrMYecKass Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MEeTOAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OMOTHMYECKHE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOphI: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIN3M (KBAapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HaueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUMUNA: YHCIEHHOCTh, IUIOTHOCTb, POXKAA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeasl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny», «lumesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHThI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BELIECTB U MOTOK SHEPIHUU B S3KOCHCTEME.
Tpoduueckue (muimeBbie) YPOBHU JKOCUCTEMBI. [lWimeBble IemM U CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emle.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEIIECTB U OMOr€OXMMHYECKUE LUKIIBI 3JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMYHMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YIOpaBJICHUS TMPUPOJHBIMU pEecypcaMd M HX HCIOJb30BaHue. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpanuu:

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

Tabnuuel u cxembl: «llumessie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JCWCTBHA Ha NOPUPOLY», «BaxHeWmMne HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kKHEMIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaZIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouochepn»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIIECTBaY, KOJUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapud W KOJUIGKIIMM pacTeHUHd U
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJIbTATOB OCBOCHUA IpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPCHHUX YOEKICHMM JHMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYHME HKOJOTHMYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJla M CTAPIIEMY IMTOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY>KAIOIIEH Cpee.

JIuyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buomnorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, pacIIUpPEeHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO 4WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJOTWH, TOHUMAHUS 3HAUYCHUS OWOJOTMU B TO3HAHMHM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3IEUCTBHUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJbTYPbI 310POBbS U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMaHWE IICHHOCTH TPaBUJ HHIWBUIYAJTbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE MOCJEACTBUNA M HENPUATUS BPEIHBIX MPUBBIYEK (YHOTpEOJIECHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, INIAHUPOBATH U CaMOCTOSATEIBHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHMIO M C€aMOOOpPa30BAHMUIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWA W YMEHHsS TpPU PEIICHUH TPpoOJieM, CBS3aHHBIX C PaAIMOHATHLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHy BHUIOB,
AKOCHUCTEM, Orochephl);



AKTMBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHWE creruduKkd OWOJOTHMM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUsST 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUPA W MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus MpoOJieM B peabHBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yuyeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleIOBaHUe,  HaOMIOJEHHWE,  HM3MEpPEHUe, SKCHEPUMEHT U JPYruXx),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCITUTUTMTHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHM S, KilacCupuUKalu, 0000IIeHUS ), PACKPbIBATH CMBICII
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OOBSICHEHUS (DAKTOB U SIBICHUIM
YKUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui IPEICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELLICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEpIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3TaHUH YUEOHBIX U COI[MAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBIISAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOIAUTh apTyMEHTHI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yUeOHBIX
3aj1ay;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  PAcTO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLWICHWIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JNEATEIIBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUIaH pPEIICHHUS NpoOJiieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAULIMK B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peQuieKCUM JJIsl OIEHKH CUTyalllu, BbIOOpA
BEPHOI'O PELLICHHUS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX NpPU AaHaIU3€ pPe3yJbTaTOB
JEATEIBHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKkue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3IMYHBIX YUYEOHBIX CHUTYaIUsAX, a TaKKE B peaJbHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

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

c(OpMUPOBAHHOCTHh 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEILICHUS )KU3HEHHBIX 3a/1adY;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BeEIIeCTB U TMpeBpalieHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOM Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKIECHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensTe rpaHULlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHBIE MPHU3HAKH BUPYCOB, KJIETOK IMPOKAPHOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHUS, HWHIUBUAYAIBHOIO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJayd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMsI JIJIsl Mpe/CKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJOTHUU,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUJIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMu  MUTaHUS,
AKOJIOTHYECKas TMpamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHHE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pPE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TMPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOEHHOCTHM TMPOIECCOB: HACIEACTBECHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEM MECTHOCTU, KPYroBOpPOTa BEIIECTB W OHUOr€OXUMHYECKHUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KHU3HU C 1enplo obOecriedeHus 0e30MacHOCTH CBOETO 3/J0POBbsi U 3/10POBbSA
OKPY’KaOIIUX JIFO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUHM JJIsl PAllMOHATBHOTO MPUPOI0TI0JIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISATh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIIEHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB H TeM nudgpoBbie
Ne n/m P Kourpoabnbie IIpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnnoreka IIOK
! bronorns kax Hayka 2 0 05 https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
2 JKuBbIe cHCTEMBI U X OpPraHHU3aIUs 1 0 0 https://m.edsoo.ru/7f41c292
. bubmuorexa [IOK
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIICTKH 8 0 1 https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
4 IKH3HEEATENEHOCTE KISTKH 6 0 0 https://m.edsoo.ru/7f41¢292
PazMHOXkeHUE 1 MTHANBUAYATLHOE PA3BUTHE bu6nuoreka [IOK
5 5 0 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 0 15 bubmmoteka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 0 0 but6mmoreka [IOK
OMOTEXHOJIOTHUH https://m.edso00.ru/7f41¢c292
bu6nuoreka [IOK
P 1 1
8 C3CPBHOE BpeMA 0 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
! IBOOUHOHKs GHOTOTHS 9 0 L https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 05 Bbu6motreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OPraHu3MbL 1 OKpYKaIOWas cpeia > 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7fA1cc74
bubmmoteka IIOK
> Peseparioe Bpems 2 L 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Buonorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
02.09.2025 https://m.edso0.ru/863e632a
Merto/1bl TO3HAHUS JKUBOW IPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHuE Pa3TMUIHBIX 1 0 0.5 bubmorexa LHOK
P ' 09.09.2025  https://m.eds00.ru/863e6122
METOJIOB TMPU U3YUYECHUU
OMOJIOTHYECKHX 00BEKTOBY
3 buonoruueckue cucTemsl, MpoIECCH 1 0 0 bu6nmoreka [JOK
U UX U3yUYCHUE 16.09.2025  https://m.eds00.ru/863e6564
4 XuMUYeCcKui cocTaB KieTku. Boga u 1 0 0 bubmuoreka [JOK
MUHEPAIIBHBIE COJIN 23.09.2025  https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
> bexa. Coctas u crpoetine Genkos 1 0 0 30.09.2025  https://m.edsoo.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
Katanm3aTopsbl. JlaboparopHas
6 pabora Ne 1 «3yuenue 1 0 05 bubnuorexa [JOK
KaTaJIUTHYECKON aKTUBHOCTU ' 07.10.2025  https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajasbl)»
7 YrieBopl. JIummabl 1 0 0 bubmorexa HOK

https://m.edso00.ru/863e6870




14.10.2025

bubmuoreka [JOK
8 Hyweutiosbie khenorer. AT 0 21.10.2025  https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo bl U3y4EHUS 0 bubnuoreka [IOK
kietku. Kinerounas teopust 05.11.2025  https://m.edsoo0.ru/863e6e88
10 KiteTka xak menocTHas xKuBas 0
cucremMa 11.11.2025
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopatopHas pabora Ne 2
«M3ydeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
. 18.11.2025
OakTepui 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTpENapaTax u ux
OTIHICaHUE
bu6mmoreka [IOK
12 OOMeH BeIECTB WM META00MH3M 0 25.11.2025  https://m.edsoo0.ru/863e766¢
bu6mmorexa [IOK
13 Porocumres. Xemociires 0 02.12.2025  https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTicckui 0omen 0 09.12.2025  https://m.edsoo.ru/863e7aae
JKuzHeHHBIN 1TUKIT KIeTKH. Jenenue
kJeTku. Muros. JlabopatopHas
15 pabota Ne 3 «Habmronenue Muros3a B 0.5 bubmnorexa [IOK
16.12.2025  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKPOTIpEIapaTax»
16 buocunTes Oenka. Peakimst 0 bu6mmorexa [IOK
MaTpUYHOTO CUHTE3a 23.12.2025  https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6uocunTe3 O6eka 0 bu6mmoreka [JOK




30.12.2025  https://m.edsoo.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — 0 bubmumoreka [IOK
BHPYCHI 13.01.2026  https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 DopMBI pa3MHOKEHHSI OPTaHU3MOB 0 20.01.2026 https://m.eds00.ru/863e81b6
R https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meitos 0 27.01.2026  https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kieTok. Omno10TBOpEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnnoreka [JOK
«M3ydyeHne CTpOCHUS NOJIOBBIX ' 03.02.2026  https://m.edsoo.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
99 WNHnuBuayanbHOE pa3BUTHE 0 bubnnoreka [JOK
OpraHu3MOB 10.02.2026 = https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o 0 bubnuoteka [JOK
HAaCJIEJACTBEHHOCTH ¥ H3MEHYUBOCTH 17.02.2026  https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIeI0BaHUS
24 MpU3HAKOB. MOHOTHOPHUIHOE 0 bubmmorexa [JOK
P ' e 24.02.2026 = https://m.eds00.ru/863e8878
CKpEIINBaHUE
UTHOPUIHOE CKpeLUBaHuE. 3aKOH
25 §e3aBI/IIZHi[/10ro H&E:JII: OBaHUs 0 bubmorexa HOK
s 03.03.2026  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HacleJ0BaHUE
26 npusHakoB. JlJabopaTopHas padora 05 bubnnoreka [JOK
Ne 5 «M3yuenue pe3yabTaToB ' 10.03.2026 = https://m.edsoo.ru/863e8c60

MOHOTHOPUAHOTO U JUTHOPHUIHOTO




CKpEIMBAaHUA Y IP030(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

97 I'eneruka nona. HacnenoBanue 1 0 bubmuorexa [JOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 17.03.2026  https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHas
M3MEHUYUBOCTh. JlabopaTopHas

28 pabota Ne 6. zydenwue 1 05 bubmmoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, 02.04.2026 | https://m.edsoo.ru/863e8efe
MIOCTPOCHHE BAPHAIIMOHHOTO Psijia U
BapHallMOHHON KPUBOM»

HacnencrBeHHass ”3BMEHUYHUBOCTb.

29 Jlaboparopuas pabota Ne 7. 1 05 bubmmoreka [JOK
«AHanu3 MyTaluui y 1po30(huisl Ha 07.04.2026 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpernapaTax»

bu6mmorexa [IOK

30 Peneriica wenosexa 1 0 14.04.2026  https://m.edsoo.ru/863e8d78
PesepBHelIil ypok. O6001IEHHE T10

31 TeMe «HaciencTBeHHOCTh U 1 0 91.04.2026
W3MEHUYUBOCTH OPTaHU3MOB)

bu6mmorexa [IOK

32 Cenekiums Kak Hayka i IpoLece 1 0 28.04.2026  https://m.eds00.ru/863e9214

33 MeToabI M TOCTHKEHUS CEJIEKITNU 1 0 bu6mmorexa [IOK
pacTeHHi U KUBOTHBIX 06.05.2026  https://m.edsoo.ru/863e9214

34 buoTtexHonorus kKak orpacib 1 0 bubnmoreka [JOK
MIPOM3BOJICTBA 13.05.2026  https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
1 BOIOLIA H METOLB €E H3YHeHiL 1 0 0 02.09.2025 https://m.edsogru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 0 0 bubnnoreka [JOK
00 3BOJTIOINN 09.09.2025  https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Miricpoogosrorus L 0 0 16.09.2025  https://m.edsoo.ru/863e9cle
[Tomynsius kak seMeHTapHas
€IMHUI1IAa BUJA U SBOJIIOIUH.
4 JlaGopaTopnas pabora Ne 1 1 0 0.5 bubnorexa LIOK
23.09.2025  https://m.edsoo.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe 1 0 0 bubnnoreka [HOK
(haKTOpHI) SBOTIOLIUU 30.09.2025  https://m.edsoo.ru/863e9das
. bubnmnoreka [JOK
0 Ectectaennbiii otoop 1 ero popuet 1 0 0 07.10.2025 https://m.edsogru/863e9ed0
Pe3ynbratel 3BOIOIUY:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 0 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue 14.10.2025  https://m.edso0o.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIHLHOTO XapaKTepa
8 Hanpasnenus u nytu 1 0 0 bubnmoreka [JOK




MaKpO3BOIIOIUH 21.10.2025 @ https://m.edso00.ru/863e9cle
9 Heob6patumocTs 3BOTIONINH 0 05.11.2025
10 HcTopwust xxu3HU Ha 3eMIIe U METOIBI 0
e€ u3y4eHus 11.11.2025
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU 0 bubnunoreka [HOK
Ha 3emie 18.11.2025  https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3eme 1o spam 0 bubnuorexa [JOK
Y TIepUOIaM 25.11.2025 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI BOJTIOITUN
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnnorexa [HOK
«M3ydeHne UCKOTIaeMbIX OCTaTKOB 02.12.2025  https://m.edsoo.ru/863ea8bc
pacTeHHid U KUBOTHBIX B
KOJIUTEKIIHSX
14 CoBpeMeHHas cucTema 0 bubnunorexa [JOK
OpPraHUYECKOTO MHUpa 09.12.2025  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa 0 bubmuoreka [JOK
(anTpomoreHes) 16.12.2025  https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((haKTopsl) 0 bubnnoreka [JOK
aHTPOIIOreHe3a 23.12.2025  https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH 3BOIIOIIH 0
YelioBeKa 30.12.2025
18 YenoBeueckue pacsl U IPUPOHBIE 0 bubnuorexa [IOK
aJamnTanuy YeJIoBeKa 13.01.2026 @ https://m.edsoo.ru/863eaea?
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 0 90.01.2026

SKA3HU Ha 3eMIIe)




20 DKOJIOTHS KaK HayKa 0 97 01.2026
21 Cpensl 00uTaHUS U DKOJIOTHICCKHE 0 bubmuorexa [JOK
(hakTopsI 03.02.2026  https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopuas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
22 ACTEHUH U3 Pa3HBIX MECT 0.5 bubmorexa LHOK
P P ' 10.02.2026  https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas padbora
Ne 4. «BnusHue cBeTa Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmoreka [IOK
23 buotiiccie paxtops 0 17.02.2026  https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast padbora
24 Ne 2 «HoafqéT IUIOTHOCTH 0.5 95.02.2026
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui
o5 Coo0b1iecTBa OpraHu3MoB — 0 bubmmorexa LIOK
OHOIIEHO3 03.03.2026 = https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 0 bubnmoreka [JOK
(?KOCHUCTEMBI) 10.03.2026 = https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKa3aTeIIN IKOCHCTEMBI.
27 DKOJIOTUYECKHE MUPAMUJIBI 0 bubmorexa HOK
. PAVALIBL 17.03.2026  https://m.eds00.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKIieccust
28 IT 0
PUPOTHBIC IKOCHCTEMBI 02.04.2026
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0




07.04.2026

30 buocdepa — rnobanpHas 1 0 bubmumoreka [IOK
IKOCHUCTEeMa 3eMITH 14.04.2026 = https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 bubnunoreka [HOK
ounochepsl 21.04.2026  https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Omochepe 3emiu 1 0 28.04.2026

33 CocymiecTBoBaHUE TPUPOIBI U 1 0 bubnuorexa [JOK
YeJI0BEUeCTBA 04.05.2026 = https://m.edsoo.ru/863ebale
PezepHblil ypok. O6001IEHHE TEMBI

34 «Co00111ecTBa M 3KOJIOTUICCKHEC 1 0 12.05.2026
CHCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 5

[MPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
eCTeCTBCHHO-HaquOfI KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PCHUA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHON TPAMOTHOCTH 4YeNOBEKa JUISl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUHN: KHU3Hb, KJIETKA, OPraHu3M; MeTa00m3M (OOMEH BEIIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEHMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznaratb OMONIOrMYECKUe TEOPUH (KJIETOUHAsl, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHHst (0 IEHTPax MHOT000pa3Hus W MPOUCXOXKIACHUS KYJIbTYypPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TIIO3HAaHUS B OHOJIOTHH
(HaOnrofeHre M OMMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUl MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BUPYCOB, KIETOK
MIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENIECTB U
MpeBpaIIeHUs] DHEPTrUM B KIETKe, (OTOCHHTE3a, TMIACTHYECKOTO H
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
GI/IOJIOI‘ MYCCKUX MPOLECCCOB U ﬁBHCHHfI, IJId TIPUHATUSA TDPAKTUICCKUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/II;'I
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOTO

IpUpPOaOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'€HCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIUMBAHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJI IpeaACKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPraHu3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnrofaTh MpaBWwia Tpu paboTe C Y4eOHBIM U JIaDOpPaTOPHBIM

o0opynoBaHuEeM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOI0 CO/IEPKaHMs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHHS,
000011as 6MOIOrHYecKy0 HH(POPMALHIO U3 HECKOJIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHNHBIH armapar OHOJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YEJIOBEKA JJIsi PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMMYJISIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIBI




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, HKOCUCTEMA,
OPOXYLUEHTBI,  KOHCYMEHTBI,  PEOYLEeHThl,  LENH  IHTaHWA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLUU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpblieBoro cxojactBa K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensiTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMM HAaydyHOro IIO3HaHUSA B OMOJIOTUHU
(HabmroieHNe W ONMCAHUE JKUBBIX CHUCTEM, IPOLECCOB U SIBICHUIA,
OpraHM3alusi W [POBEJCHHUE OMOJOrMYECKOI0  JKCIIEpUMEHTA,
BBIIBIDKGHHE  TUIOTE3bl;  BBIABICHME  3aBUCHUMOCTH  MEXIY
UCCIIelyeMbIMH BEIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX Pe3yJbTaToB,
WCIIOJIb30BAHHBIX HAy4HBIX IOHATHM, TEOPUA M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU IMMOJTYYCHHBIX pe3y.HI>TaTOB)

YMeHue BBIJICISTh CYyILIECTBCHHBIE IIPU3HAKU CTPOEHUS
OMOJIOTMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OHUOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJICICTBEHHOU U3MEHYUBOCTH,
€CTeCTBEHHOTO O0TOOpa, BHI000pa30BaHUs, IMPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOTMUECKUX (DaKTOPOB Ha OpPraHU3MBI,
IIEpEeHOCca BELIECTB U IIOTOKA YHEPTUH B DKOCUCTEMAX, AaHTPOIIOTEHHBIX
U3MEHEHUN B DKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbSI OKPY>KAIOLIUX JOJIEH, COOMIOIEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAKIIEH MNPUPOAHON  Cpene;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIB30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI palfluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B SKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpPAKTUUYeCKue paboThl,
coOmogaTh mpaBwia Npu pabore ¢ y4yeOHBIM M J1aOOPATOPHBIM

obopyroBaHEM




YMeHHe KpUTHYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIEC 3HAHUS

U3 pa3ianydHbIX UucToyHNKOB (CMU, HayuyHO-IONYJsipHBIE MaTepUAalIbl);

? paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH O OTHOIICHHUIO K HAUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 UH(YOPMAIMIO M3 HECKOJIBKUX MCTOUYHHKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouonoruu




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
10 KITACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1.1

1.2

buonorus xak Hayka

buonorus — wmayka o xuBoil mnpupone. Ponp Ouonorun B popmMHpOBaHUHU
COBPEMEHHOM Hay4yHOU KapTuHbI MUpa. CuctemMa OMOJIOTUYECKUX HAYK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, DKCIEPUMEHT, OIHCAHUE,

HU3MEPCHHUC, KHaCCI/I(bI/IKaHI/IH, MOACIIUPOBAHUEC, CTATUCTUUYCCKAA o6pa60TKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKuspie cucrembl (OHOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CpoiicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIH, OrochepHbIi

XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpO371eMeHThl. Boga u  muHepanbHble BemiecTBa. DOyHKUMM BOJIbI U

MHUHCPAJIBbHBIX BCIICCTB B KIICTKEC. HO)II[Cp)KaHI/Ie oCcMOTHYECKOro Oananca

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amenumble W 3aMEHHMBIE aMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buonorndeckue
GbyHKIIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LEeHTp, cyOcTpatHas coenupuuHoctb. Kodepmentsl. Buramunbl. Otnnuus

(bepMeHTOB OT HCOPraHNYCCKUX KATaJIN3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIHOKO03a, pubo3a U Je30Kcupudo3a), aucaxapuibl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmad, TIJIMKOTEH, IeJUII003a).
buonornyeckne GyHKIUU YIIE€BOIOB.

Jlununael:  TpUraMLepuAbl,  crepounsl,  Qochomunuasl.  'mapodunbHO-
ruapodoOHbie cBoiicTBa. buomormueckme ¢yHkmmu JgunuaoB. CpaBHEHHE

YrijiieBO40B, OCIIKOB U JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX

kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:




CTpoeHue U (PYHKIIUU

3.5

3.6

[urtonorus — Hayka o kietke. Knerounas reopus. MeTo1pl H3y4eHMsI KIETOK

Knerka kak nenoctHas kuBas cucrema. OOuye Mpu3HAKH KICTOK: 3aMKHYTas
HapyxHasi mMeMmOpana, monekynsl JIHK kak renmermyeckuii ammapar, cucreMma

cuHTe3a Oelika

3.7

3.8

Tunel KJIETOK: SyKapHOTUUYECKast U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MPOKapUOTHUECKOW  KJeTKku. Kierounas creHka Oaktepuii. CrpoeHHE
AYKApPUOTUYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, dXUBOTHOM M

IprOHON KIIETKU

IIoBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, IIIMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ coiicTBa U pynkuuu. L{utonnaszma u eé
oprasouipl. OTHOMEMOpaHHbIE OPraHOWbl KJIETKH: SHJIOIUIa3MaTHYECKasi CETh
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KIIETKU:
MUTOXOHJIpUH, Iactuabl. [IponcxoxkneHne MHUTOXOHIPUHM W IUIACTHX. Buabl
wiactua. HememOpaHHblE OpraHouIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTD,

PECCHUYKHU, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxkrouenus

3.9

Anpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: siepHas 000JouKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KIICTKEC

4.1

H(HSH@I[CHTCJ’IBHOCTB KIJIICTKH

OOmMeH BemiecTB, WM METa00JIU3M. AcCUMUIANNS (TUIACTUYECKHH OOMEH) H
TUCCUMMIIALUS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €AMHOTO Ipoliecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(hepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAILIEHUH SHEPTUU B KIIETKE

4.2

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakuuu GorocuHTe3a.
O¢ddexTuBHOCT, PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIs JKU3HU Ha 3eMile.
Bnusiaue ycnmoBuii cpenbl Ha (POTOCHMHTE3 M CHOCOOBI TOBBILIEHUS €0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEeMOCHHTE3HUpYIOIHe OakTepuu. 3HAueHHE XEMOCHHTe3a IS

JKA3HU Ha 3emiie

4.3

4.4

DHepreTHYeckuid oOMeH B KJeTKe. PaciieruieHne BeIIeCTB, BBIJICICHUE W
aKKyMyJIMPDOBaHHE OHHEPrUM B KIETKE. OTambl HSHEPreTHUYECKOro oOMeHa.
I'muxonus. bpoxkenne u ero Buabl. KucinoponHoe okucieHUE, UIH KIETOYHOE

npixanue. DPpGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa
Peakniun matpuunoro cuntesa. ['enernueckas unpopmanus u JAHK. Peanuzauus
reHeTuyeckol mHdopmanuu B kieTke. ['eHeTHMYecKMi KOJ U €ero CBOMCTBA.

Tpanckpunuuss — matpuunslii cuare3 PHK. Tpancnsuust — 6uocunTe3 Oenka.




KonupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

5.1

Hexnerounsie ¢gopmbl xu3Hu — BHUpYChl. Mctopusi oTkpeiTus BupycoB (/1.1.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS H JKU3HENCATEIHHOCTH BHUPYCOB.
bakrepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M YEJIIOBEKA, BBI3bIBACMEBIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oynurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHUs] BAPYCHBIX 3a00I€BaHUMA
Pa3zmHOXeHMe U HHAUBUAYAIBHOE PA3BUTHE OPraHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KieTku. MHTepdasza u mMuTO3.
[Ipoueccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunre3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIM HabOp — KapUOTHIL
JIMmIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHUS U HWHIUBUAYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaum muto3a. [Iporeccel, mpoucxonsinye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

5.2

@opmbl pa3MHOXKEHHUSI OpPraHM3MOB: Oecrosoe W TosnoBoe. Buasl Oecnonoro
pPa3MHOKEHHMS: JEJCHUE HAJABOE, IIOYKOBAaHHE OJHO- WM MHOTOKJICTOYHBIX,
criopooOpas3oBaHue, BETeTaTHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

5.3

5.4

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUSA OT OECIO0I0ro.
Meiio3. Craguu wmeiio3za. [lpouecchl, npoucxonsdiue Ha CTaausIX MeHo3a.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornmueckmii cMbici U

3HaYeHNe MeNo3a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
JKeJe3bl: CEMEHHUKU U AMYHUKU. OOpa3oBaHME U pa3BUTHE MOJOBBIX KIETOK —
raMmer (CnepMaro3omj, SULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOEHUS SMLEKIETOK U criepMaTo3onnoB. Omnogorsopenue. [laprenorenes

5.5

6.1

WnnuBuayanbHoe  pa3Butue  (OHTOTeHe3).  OMOpHOHANIbHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOproHanbHOe pa3BuTHE. THITBI
MIOCTAMOPHUOHAIBHOIO Pa3BUTHUS: MpPsIMOE, HEmpsiMoe (JIMYMHOuYHOE). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHU,

CTauu pa3BUTUIA
HaCJ'Ie)ICTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

[Ipeamer u 3anaun reHeTuku. Victopus pa3BUTHS TeHETHKU. BKiax poccHiicKux




6.2

U 3apyOexHBIX y4Y€HBIX B pa3BUTHE TIEHETHKU. MeETOoApl TeHETHKHU
(TMOPUIOTOTUYECKUHA, LUTOT€HETUYECKHU, MOJIEKYJIIPHO-TEHETUYECKU ).
OCHOBHBIE TEHETUYECKUE MOHATHA. | eHeTnYecKkass CUMBOJIMKA, UCIIOJIb3yeMas B

cxXeMax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAacJeOBaHUs TPU3HAKOB, ycTaHOBJIeHHble ['. Menuaenem.
MoHoruOpuaHOe CKpeluMBaHWe. 3aKOH €IMHO0Opa3us THOPUIOB TIEPBOTO
nokosieHusi. [lpaBuiio JTOMUHUpOBaHUSA. 3aKOH PACIICIICHHUS IPU3HAKOB.
I'unioresa uncrorsl ramer. [loJIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuaHoe CKpeluBaHWe. 3aKOH HE3aBHCHMOTO HACJICIOBAaHUS ITPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JTUTHOPUIIHOTO CKpEUIMBaHMs. AHAIM3UPYIOIIEE
cKkpemBanue.  Mcrnonap30BaHME — AHAIM3UPYIOLIETO  CKpELIMBaHUA  JJIs

OTpeJIeJIeHUs] TEHOTHUIAa 0Co0U

6.3

6.4

CuemnieHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HaclleloBaHUI0 TeHoB. HapymieHue cueruieHuss TE€HOB B pe3yJbTare
KpOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. | eHeTndeckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeIeNeHHe Iosla. AyTOCOMBI M IIOJOBBIE
XpoMocoMbl. ['omoramerHsle U rereporameTHble opraHusmbl. HacnepoBanue

IIPU3HAKOB, CHCIINICHHBIX C I10JIOM

HUsmenunBocTh. Buabl M3MEHUMBOCTH: HEHACJEICTBECHHAs M HacleJCTBECHHAas.
Ponp  cpenpl B HEHACIEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(DHUKAIIMOHHON W3MEHYMBOCTH. BapuanMoHHBIN psii W BapHAMOHHAsS
kpuBasg. Hopma peakumn mnpusHaka. KoimuecTBeHHbIE W KayeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

6.5

6.6

HacnenctBennasi, wWiIM TEHOTUIMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAs
W3MEHYUBOCTh. Melo3 U TONOBOM TMpollecc — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMoOHHass W3MEHYMBOCTh. Kiaccudukamus MyTaluid:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTaluil. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HaclIeACTBeHHON n3MenunBoct H. M.

Basuiiosa

I'enetnka uyenoBeka. Kapuorunm denoBeka. OCHOBHBIE METO/ABI TI'€HETUKU
YeJI0BeKa: reHeaJIOrNYeCKU, OJIM3HEIIOBBIH, IIUTOT€HETHUYECKU,
OMOXMMHYECKUH, MOJeKyIsipHO-TeHeThuYecKkuil. CoBpeMEHHOE OIpesesieHue
TCHOTHIIA: TIOJTHOTEHOMHOE CEKBEHHPOBaHHE, TCHOTHIMPOBAHUE, B TOM YHCIIE C
nomotneto [II[P-ananu3a. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
6osie3HH, OOJIE3HU C HACIEICTBEHHON NPEnpacroioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHepaTHBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO

O6p333 KU3HHU, JHArHoCTUKH, HpO(bI/IHaKTI/IKI/I 1 JICHCHHUsI T'C€HETHYCCKUX




Oone3nell. MennKo-reHeTH4ecKoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUIITHCKON

TCHCTUKU B IPCAOTBPAIICHUN U JICUCHUHN IT'CHCTUYICCKHX 3a00JIeBaHUM YeJIOBEKa

Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIIUA.
Yuyenne H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKICHHS TOMAIIHUX >KUBOTHBIX. CopT,
opo/Ja, ITaMM

CoBpeMeHHbIE METO/ABl CeJeKIMH. MacCcoBbIi W MHIAMBUAYAJIbHBIH OTOOPHI B
CEJIGKIIMM PAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBaHue — WHOpuAWHT. Yucras nuHuS. CKpenMBaHUE YWCTBHIX IJUHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpeUIMBaHUE — ayTOPUIUHT.
Otnanénnas tubpuamszauus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYCHUE TMONMUIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KHUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

buorexnosnoruss kak oTpacib MPOU3BOACTBA. ['e€HHAs WHXKEHEpUs. Tarlbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nwxkeHepus.  Kiierounble  KynbTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHUpoOBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPTaHU3MOB. DKOJIOTHYECKHE M 3TH4eckue mpodimembl. MO — reHermvecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  dBoiouuu.  [lameoHTonorudeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUs] BHMJIOB B IAJIEOHTOJIOTMYECKON JIETONUCH, NepexoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo M paznuuue ¢ayH U (IOp MaATEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsl SMOPHOHOB PAa3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTMYHBIC, aHaJIOTHUYHBbIC,
pPYIMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTH H OCHOBHBLIX MeTa0O0INUECKUX HYTCI\/II Y BCEX

OpraHnu3MoB

1.2

3BOJIIOI_II/IOHHa$I TCOpHUA 4. I[apBI/IHa. Hpe,Z[HOCBIJ'IKI/I BO3HUMKHOBCHUS




napBUHM3MA. JIBMDKYIIME CHIIBI 3BOJIIOLMM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHUE MPU OIPAHUUEHHOCTH PECYPCOB, HEOMpEIEIEHHAs U3MEHYUBOCTD,

O0opn0a 3a cylecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

14

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IrMHKuIa BUAa U 3BOJIFOIIUA

JBmwxyume cuibl ((hakTophl) SBOJIOLMU BUIOB B Hpupoae. MyTaluoOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYHMBOCTh. llomymnsiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsnust u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOIuil (hakTop
sBOIOLIU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB KAk pPe3ylbTaT 3BoMoUUU. [Ipumepsl
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(03bl U UAMOALANTALNY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUsL:

reorpa(bnquKoe, SKOJIOTHYCCKOC

1.5

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHasi, napasienbHas. HeoOpaTtuMocTs 3BONIOLMU

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHayuyHble TIpEACTABIEHUS O 3apOKICHUU KU3HU. HayuyHbple TrUIOTE3BI
BO3HUKHOBEHMs >KM3HM Ha 3emuie: aOuWOreHe3 W TaHCIepMUus. XUMHYECKas
3BOJIOLHUSA. ODKCIHEPUMEHTAIbHOE MOATBEPXKICHUE XUMUYECKOM HBOJIIOIUU.
Havanbabie sTanel Omosormdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX DBOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PasButue xu3Hu Ha 3emsie mo 3pam u nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [lameosoiickass spa W €€ TNEpUOIbl: KEMOPUNCKUH,
OPIOBUKCKHW, CUJIYPUUCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIIOBOM.

KaitHo3oiickas 3pa u €€ nmepuoAbl: NAJIEOre€HOBBIM,  HEOTE€HOBBIM,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKHX IPOIECCOB.
OcCHOBHBIE 3Talbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacteHud W KUBOTHBIX. [losIBIEHME, pacuBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

2.3

2.4

Cucrema OpraHHU4Y€eCKOro Mupa KakK OTpaKCHHUC ISBOJIFOLNH. OCHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB
OBoJrOLMA 4esloBeKa. AHTPONOJIOTHMS Kak Hayka. Pa3ButHe npencraBieHuUd o

MMPOUCXOKIACHUN YCIIOBCKA. MeTtoapl HU3YUCHUA QaHTPOIIOTCHE3a. CXO,Z[CTBE[ )51

pasiinydus 4€JI0BEKA U ) KUBOTHBIX. CucremMaTnuecKkoe IT0JIOKEHHE YeJIOBEKA.




JBroxymue cuibl ((pakTopsl) aHTpornoreHeza. HacnencTBeHHas ”3MEHUUBOCTh U
€CTeCTBEHHbII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HH, H3TOTOBIICHHE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

2.5

2.6

OcHOBHBIE CTaAMM M BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensiid, Yenoek mnpsamoxomaumui, YenoBek Heanaepranbckuii, YemoBek
pa3yMHblii. Haxonku MCKOmaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHMSA, 00JacTb

pacnpocTpaHeHus, 00bEM T'OJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

Yenoseueckne pacsl. OCHOBHBIE OOJIBIIME pachl: eBporeouHas (eBpazuiickas),
HEerpo-aBCTPaJIONIHAs (3KBaTOpHalIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENICH UEIOBEYECKUX Pac

K YCJIIOBHAM CYILICCTBOBAHM. E,I[I/IHCTBO YCIIOBEYCCKHUX pac. KpI/ITI/IKa pacusmMma

OpranusMsbl 1 OKpyXKaromias cpeaa

3.1

3.2

3.3

3.4

DKonorus Kak HayKa. 321,[[8.‘11/1 H pasaciibl 9KOJIOTHH. MeToapl 3KOJIOTHYSCKUX
HCCHCHOB&HHﬁ. DKOJIOTHYECKOE MHPOBO33PCHHUC. CpeI[BI obouTaHusg OpPraHnu3MoOB:

BOAHAsA, HA3ECMHO-BO3AylIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonorndyeckue  ¢axtopel. Knaccupukanuss — dKomorudeckux — (pakTopos:
abuoTnueckne, OMOTHYECKUE U aHTPOIOTeHHbIE. JleHCTBHE HKOJOTHMYECKUX

(haKkTOpOB HA OPTAHU3MBI

AbuoTtnueckue (HaKTOphI: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPHOAU3M.
[lpuciocobnennss OpraHu3MOB K  JCUCTBHIO  aOMOTHYECKHX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OMoTHuecKkux B3aMMOAEHCTBHM: KOHKYpEHIUS,
XMIIHUYECTBO, MAapa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6IJ.[CCTBaX

3.5

OKOJIOTUUECKHE XapPaKTCPUCTUKU MOMyJIAIHUHU. OcHOBHBIC IIOKa3aTciIn
nomyJjadauuu: 4YUCJICHHOCTH, IINIOTHOCTBb, POXIAACMOCTb, CMEPTHOCTL, IIPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U eé peryisinusa

4.1

4.2

Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NIPOCTpaHCTBEHHAas, Tpoduueckass (muuieBas). Buabl-nomuHantel. CBsi3u B

OHoIIeHO3€E

Okosnoruueckue cucrteMbl (dkocucteMbl). [loHstne 006 3Kocucteme H

6I/IOFCOHCHO3C. (I)yHKLII/IOHaHLHBIe KOMITIOHCHTBI 3KOCHCTCMbI. MPOAYULCHTEI,




KOHCYMEHTBHI, peyleHThl. KpyroBOopoT BemiecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckue (muimieBbie) ypOBHU OJKOcHCTEMBI. [luIeBpie IeMd W CETH.
OCHOBHBIE TIOKa3aTeIH AKOCHUCTEMBI: OHoMacca, MPORYKIHSA. DKOJIOTHYECKHUE
NUPaMUABL.  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOpPETYJIsIIUs, pa3putue. Cykieccus

4.3

4.4

4.5

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIUPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOreHHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. Y pOO3KOCUCTEMBL.
buonorudeckoe v X03HUCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroilumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

Yuenne B.M. Bepnaackoro o Owocdepe. I'paHuibl, coctaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHocTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE LHKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITU

YenoBedecTBo B Omocdepe 3emi. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
['moGaJibHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJHBIMH pecypcaMu U HUX

HCIIOJIBb30BaHUC. [[OCTI/I)KGHI/IH OMOJIOrHHU U OoXpaHa IIpUupoabl




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AkimonepHoe o611ectBo «31aTenbeTBo
«ITpocsenienue»

 buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Py6ros A.M. u ap.;
ITon penaknueit [laceunuka B.B. AxkumonepHoe o61ectBo «3marenbeTBo
«ITpocsenieHue»

METOJANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
e Vpoxku ouonorun 10 knacc. [laceunuk B.B, Cymatoxun C.B., Kanunosa
I'.C. u np.
e Vpoxku omnonoruu 11 knacc. [laceunuk B.B, CymaToxun C.B., Kaaunosa
I'.C. u np.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

http://biologylib.ru/catalog/

http://www.virtulab.net/

https://bio.1sept.ru/urok/
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