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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHs] TOAXO0JA0B K (OPMUPOBAHUIO COJACpPNKAHUS Y4yeOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
MPUHLNNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeleiieHue 10 pasjenaM U Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpMEHTALMI JIMYHOCTH, SKOJOTUYECKOTO MBILUIEHUS, MPEACTABICHUI O 3J0pPOBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra U CYLIHOCTH OCHOBHBIX IPOTEKAIOLIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 000CHOBaHUSA 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
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yueOHoro npeamera «buoorus» MpoJUKTOBAHO HEOOXOJMMOCTHIO OOECIeUeHHUs
YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IKOJILHOTO0 OHOJIOTrHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAaTbC K HW3MEHEHUSM JUHAMMYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUpA.

buonorus Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHHS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAyYHOW KapTHUHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM NpHUpoje, €
OTJIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allMd U SBOJIIOIUM, CO3AaET
yCIOBUSL  JJIA:  IIO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe30macHOro obpasa
YKU3HH, SKOJOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHUS] BOCIIUTATENbHBIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenue Ononmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET HMHTErpalliyd OMOJIOTMYECKHUX 3HAHHUM ¢
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHHIO €r0 COAEpP)KaHUs, IPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE [UJIS
dopMupoBaHus OOIIEeH KyJbTYpbl, ONPEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MpPAKTUUYECKOM AesiTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CITY>KaT OCHOBOM ISl (pOpMUpOBaHUs
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTUM OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUW 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HAy4yHOTrO TNo3HaHUsA», «KieTka kak Ouonormyeckas cuctemay, «OpraHusMm Kak
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ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu usydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmHpoBaHUe y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, HHTEIUIEKTYaJIbHBIX M
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHSITH U OLICHUBATD SIBJICHUSI OKPY’KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTMYECKUX 3HAHWM sl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacti « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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

Metoabl O3HAHUS KUBOUW MPUPOJIBI (HAOIIOIEHHE, IKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie U NpakTH4YecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHU3allud
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaIbHBIX BeliecTB B kieTke. Ilonnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOiicTBa OenkoB. buonornueckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. BuTamuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIOKO3a, pubo3a ©  JE30KCHUpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rupodoOHbIe  cBoiicTBa. buonormyeckue ¢yHkuumu JunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

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

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuoruyeckas. OcoOeHHOCTU
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxaeHne MUTOXOHApUM M TacTua. Bunabl minactua. HememOpaHHbIe
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

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

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl
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AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKN», «CTpOeHue KXUBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, K3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENaparbl pPACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BELIECTB M SHEPrUUM B TMOHUMAaHUU
MeTabom3ma.

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

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhexkTuBHOCTL (hoTOCMHTE3a. 3HAUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOKHMCIOT. Ponb pubocoMm B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoaeduiura yenoseka (BMY) — BozOyautens CITM/a.
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OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

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

Tabmuubl U cxemsl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHorere3. IloctamOpuonanbHOe paszButue. TUIb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAINU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukin», «Pemmukanus JTHK», «Mutosy,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTAaHOBIEHHbIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTueckue  OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO N'eHOB. HapyleHue cuernieHus reHoB B pe3ysbTare
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU M UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHas U3MeHUYNBOCTh. Kitaccudukanusi MyTanmii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enernka uyenoBeka. Kapuotun wenoBeka. OCHOBHBIE METOAbI TE€HETHUKHU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHnbie 3a00€BaHUsI 4YEJIOBEKA: T'EHHbIE OOJE3HH,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet w cxembl:  «MOHOTHOPHAHOE  CKpEIIMBAaHUE M €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHas U3MEHYHBOCTH.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct
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XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox moceBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

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

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

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IpoOIECC. 3apOKIACHUE CEJNEKUUU U JTOMECTHUKaLU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rubpunmuzanuss u e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHxeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OMoTexHONOTHNY, «KileTouHble KyIBTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

12



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHXKEHHUS CEJEKLMH PacTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIC (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYpPCOB, HEOMpENeNEHHAsT W3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

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

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH y OpraHu3MoB. ApoMop(]o3bl ¥ MAMOAIANITALINH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxosxieHre OT HeCHelHaTu3UPOBAHHBIX MpeakoB. [Iporpeccupytomas
crieruanu3anys. AJanTuBHAs paguarus.
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JlemoHcTpanum:

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

Tabnunps! u cxemsl: «Pa3BuTHe OpraHMuecKoro Mupa Ha 3emiie», «3apoibIiin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnmoanantanum», «OOmas gereHepanus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OpraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BU000PA30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
HAOOp IUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuusa «@PopMbl COXPaHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXHble npenaparbl «Pa3BuTue Hacekomoro», «Pa3Burtue
JATYIIKWY, MUKporpenapat «/[pozopuna» (Hopma, myrauuu (GOpMbI KpbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JSHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHbple TpPENCTABICHHUS O 3apOKJIECHUU >KM3HU. HayuyHble THMIoTessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpel. l[lanmeo3olickas spa u €€ mepuoAbl: KEMOPHUICKUM,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

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

KaliHo3o0Mickass 3pa W €€ mnepuoAbl: MAJICOTCHOBbIM, HEOTECHOBBIN,
AHTPONOTE€HOBBIM.
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XapakTepucTuKa KiIMMaTa M IeOJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

OBOJIOLHS YesToBEeKa. AHTPOINOJIOTHs KaK Hayka. PazButue npeactaBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpEMs CYILIECTBOBaHHs, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHcKasi).  YUepTel  MpPUCIOCOOJEHHOCTH  MpEeACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel n cxembl: «Bo3nukHOBeHHMe CoOJHEUYHON CHCTEMBI», «Pa3ButHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MecCTa MaJCOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300paKeHHsl KaMEHHBIX OpYAHMH MEepBOOBITHOIO YeJIOBeKa (KaMHHU-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3yyeHue MCKoOmaeMpIXx OCTAaTKOB PACTCHUUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).
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OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, CUMONO03 U ero gopmel. Ilapazutusm, koonepauus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuud. OCHOBHBIE IOKa3aTenu
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emiuan», «Cpeapl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
pa3HbIX MECT OOMTaHUS».

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOiiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOlIEHO3a: BUIOBA,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,
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KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMS, pa3BuTHe. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

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

buopa3znooOpaszue kak @akrop ycroilunBoctH 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBI. JlMHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BEemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUPOIBI 151 YEJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHe#IIass cocTaBisioIIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBaY, KOUIEKIHH «broneHo3y, «Bpenurenn BaKHEHIIIIX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,
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Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.
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[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlW4yhe MOTHUBAIlMU K OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMH  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHS BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY’KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeToCs KaKk aKTUBHOTO H

OTBETCTBEHHOTO YJICHA POCCUHCKOIO OOIIEeCTBA;
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OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4E€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOUIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOM Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;
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MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHJAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

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

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

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJCHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHYECKOM M COLMAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM mpodecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu MW Peanru30BbIBATh
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble TPU HW3YYECHUU OHOJIOTHH
3HaHUS W YyMEHUs TPU peHIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOochephl);
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aKTMBHOE HENPUATHE JEHUCTBUM, NPUHOCALIMX BpPEN  OKpYKarolleu
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEW M pEHIeHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIh30BaTh OMOJOTUYECKHE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30OBaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OO0Yy4aIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMU OOYYaloluXcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

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

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, CUHTE3a, CPAaBHEHHUSI, KJaccu(uKaIuu, 0000IIEeH s ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

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

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a
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TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUA MPOOJIEMBbI C YUETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus npoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

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

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESATEIbHOCTH U dKU3HEHHBIX CUTYaLUsX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

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

YMETh NEPEHOCHUTh 3HAHUSA B IMO3HABATEIbHYIO M NPAKTUYECKYHO 00JaCTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopMaLHeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3upOoBaAThH
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UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCIIONb30BaTh HAYYHBIM SI3bIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JIMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaeMoOil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHHS, MOHMMATh 3HAauYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU GopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,
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IIPUHAMATh LEIM COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCANbHBIMH PeryJATHBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHAX M IOCTYINKAaxX IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTyalMsIM, BHOCUTb KOPPEKTHUBBI B NIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJIsi OLEHKU CHUTyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;
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IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsl CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX Y4YEOHBIX CUTYallUsX, a TaKkKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX
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pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus Oe30MacHOCTH CBOETO 3I0POBbsi U 3I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TE€HETUYECKHUE 3aJadd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
npaBuiia npu padboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYAOBAHHEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJIe POCCUUCKHX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OH, 3BOIIOIMS, ABIKYIINUE CUJIbI ((haKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
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HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAyeMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCHUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOIEHHBIX H3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelIaTh 3JeMEHTapHble OMOJIOrMYECKUEe 3aJaud, COCTABIIATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHEEATENEHOCTE KIETKH 0 https://m.eds00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1
CIEPBHOC BpeMA https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 1 Hegens | https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeToapl TO3HAHUSI )KUBOW MTPUPO/IBI.
[IpakTuueckas padora Ne 1
2 «Mcnonp30BaHne pa3IMIHBIX 1 05 2 Hexens bubmorexa [JOK
P ' 4 https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYICHUHU
OMOJIOTHYECKUX 00BEKTOBY
buonornueckue cucremsl, NpoOLECCH bubnuoteka [JOK
3 1 3 Henens
U UX U3y4EHHUE https://m.eds00.ru/863e6564
XuMHYECKU cocTaB KieTku. Boja u bu6mmoreka [IOK
4 1 4 genens
MHHEpPAIBbHBIE COJIU https://m.edso00.ru/863e674e
5 Henmens bu6mmoreka [IOK
5 b .C 0 1
CITKH. L-OCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHMOJIOTHYECKHE 6 Henensa
KaTtanm3aTopsbl. JlabopaTtopHas
6 paborta Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTAJIMTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
7 VraeBonsl. JInnunael 1 7 menens bu6mmoreka [IOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edso00.ru/863e6870

8 menens bubnmoreka [JOK
8 Hyxentobsie kuenotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropus 1 MeTOIbI M3YUCHHS 9 Henens bubnmoreka [JOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 Kietka xak 1enoctHas xuBas 10 nenens
cucremMa
CrpoeHue 3yKapuoTUYECKON KIIETKH. 11 nenenst
Jlaboparopuas padota Ne 2
«W3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaKTepHii o] MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCaHUE»
12 Henmenst bu6mmoreka [IOK
12 OOMeH BelecTB Uil METab0IUu3M https://m.edso0.ru/863e766¢
13 wenenss ~ bubnmoreka [JOK
13 dotocmrres. Xemocurres https://m.eds00.ru/863e7c98
. 14 menens bu6mmoreka [IOK
14 dmepreTiicckuii 0omen https://m.edsoo.ru/863e7aae
JKu3zHeHHBIN UK KIETKH. Jlenenne 15 nenens
kJeTku. Muros. JlabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenne Muros3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOPEeIIKa JyKa Ha
TOTOBBIX MUKPOIIpEIapaTax»
buocunres 6enka. Peakuus 16 megens | bubmmoreka [JOK
16
MaTpUYHOI'O CUHTE3A https://m.eds00.ru/863e796e
17 Tpancnsanus — 6nocunTe3 Oenka 17 nenens bu6mmoreka [IOK

34



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e796e

18 Hexnerounsie popMbl )KU3HU — 18 Henena ~ Bubamorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
19 menenss = bubnmoreka [JOK
19 DopMBI pa3MHOKEHHST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. 20 uenensd bu6mmoreka [JOK
2 M
0 eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue M pa3BUTHE TIOJOBBIX 21 venens
KJ1eTOK. OII010TBOPEHHE.
Jlaboparopuas padota Ne 4 bubnnoreka [JOK
21 0.5
«M3y4eHne cTpOeHUs NOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»»
29 WnauBuayanbHOE pa3BUTHE 22 mepena  bubamotexa [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
93 I'enernka — Hayka o 23 mepena  bubaumotexa [IOK
HACJIEeICTBEHHOCTH U N3MEHYHUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACTIEI0OBaHUS 24 genensa
24 MpU3HaKOB. MoHOTHOpUIHOE bubmmorexa [OK
P ' pu https://m.edso00.ru/863e8878
CKpeIlMBaHNe
WTUOPUIHOE CKpEIIMBaHNe. 3aKOH 25 "Henenst
25 fezaminiloro Hain[: OBaHMS " bubmorexa HOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacleJOBaHe 26 Henens
26 npu3HakoB. JlaboparopHas padota Ne 05 bubnmoreka [JOK

5 «M3y4yeHue pe3yabpTaToB
MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO

https://m.eds00.ru/863e8c60

35



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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CKpeUIMBaHus y Apo30(uiisl Ha
TOTOBBIX MUKPOIIPEIIapaTax»

I'eneruka nona. HacnenoBanue 27 uenens bu6mmoreka [IOK
27 1
MPU3HAKOB, CUEIICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
M3menunBocts. HenacnencrseHHast 28 Henens
M3MeHYuBOCTb. JlabopaTopHas
pabota Ne 6. M3yuenue bubnuoreka [IOK
28 . 1 0.5
MOIU(DUKAITMOHHON H3MEHUYHNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO Psifia U
BapHalMOHHOW KPUBOM»
Hacnenctennas ”3MEHYHBOCTb. 29 nenens
29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnnoreka [JOK
MyTalui y 1po30(UIIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»
30 nemens bu6nmoreka [JOK
30 Peneriica wenosexa 1 https://m.edso00.ru/863e8d78
PesepBHelit ypok. O60011IeHHE 10 31 nepens
31 TeMe «HacencTBeHHOCTh U 1
W3MEHYUBOCTH OPTraHU3MOBY
32 Cenekius Kak HayKa v MPOLECcC 1 32 nenens bubmmorexa [IOK
https://m.eds00.ru/863e9214
33 Metoabl U JOCTUKEHUS CENEKIINU 1 33 Hegens | bubGmuoreka [IOK
pacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHonorus kak orpacib 1 34 nenens bubnuorexa [JOK
MIPOU3BOACTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOIT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 DBOIONHS U METOBI €€ N3YUSHUS 1 1 Henens bubmorexa HOK
t A ya A https://m.edso0.ru/863ea20e
Ucrtopus i
5 pUs pa3BUTHS MPEICTABICHUMA 1 2 Henens bubmuorexa [JOK
00 3BOJTIONINH https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1 3
HKPOIBOINOLIA HEACHA https://m.edsoo.ru/863e9cle
[Tomynsiius Kak 3IeMeHTapHast
€MHUIIA BUJIA U DBOJIFOIUH.
4 Hl.;6o jTo HI;H aborta Jill'o 1 1 0.5 4 nenens bubmorexa HOK
pATOpHAi p B ' g https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOTHUECKOMY KPUTEPHUIOY
5 JIBuoKky1ye cuibl (31IeMeHTapHbIe 1 5 Henens bubnmnorexa [JOK
(baKTOpHI) IBOJIOLUH https://m.edsoo.ru/863e9da4
6 Henens bu6mmoreka [IOK
6 E i 0TO 1
CTECTBEHHEIT 0TOOP H €ro (opwe! https://m.edso0.ru/863e9ed0
Pe3ynpratel aBoMIOIMM: 7 venens
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edso00.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma U €&
OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus u mytu 1 8 nenens bubnmoreka [JOK
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MAaKpO3BOJIFOLIUHA https://m.edsoo.ru/863e9cle
9 HeobOpartumocTs 3BOMIONINN 9 nenens
10 Wcropus xu3Hu Ha 3eMile U METO/IbI 10 nepens
e€ U3yueHus
1 ['unoTe3sl NPOUCX0XKACHUS KU3HU HA 11 nenens bubmuorexa [JOK
3emie https://m.edso0.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIiie 1o Ipam U 12 menens | bubnmoreka [IOK
nepuoam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tarbl YBOJTIOIUN 13 nenens
PACTUTEILHOTO M JKHBOTHOTO MUDA.
[IpakTrueckast padora Ne 1 bubnnorexa [JOK
13 0.5
«M3y4eHre NCKONIaEMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema 14 venens | bubnmoreka [IOK
OPraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE3) I5mepens  bubmmorexa OK
https://m.edsoo0.ru/863eac2c
16 JIBuoxkymiue cuibsl (pakTopsbl) 16 menena ~ bubaumotexa [IOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOIUU 17 nenens
YeloBeKa
18 YenoBeueckue pacsl U NPUPOIHBIE 18 Henens bubnmuotexa [JOK
aZlanTanuy 4esloBeKa https://m.edso00.ru/863eaea2
PesepsHslit ypok. O6006111€HHE 10 19 nenens
19 TeMe «BO3HHMKHOBEHHE U Pa3BUTHE

JKA3HU Ha 3eMiie»
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20 uenens

20 DKOoJIoTHs Kak HayKa
21 Cpenpl 00uTaHUs U DKOJIOTHYCCKUE 21 Henens bubmuoreka [JOK
(bakTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpaxkTopsl. 22 nwenens
Jlaboparopuas pabota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
. bubnuorexa [JOK
22 pacTeHUM U3 pa3HBIX MECT 0.5
https://m.edso00.ru/863eb10e
oburtanus». JlabopatopHas pabora Ne
4. «BausiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCay
23 uenensd bu6mmoreka [IOK
23 buotnueckue GakTopsl
¢ P https://m.edso00.ru/863eb348
DKOJIOTMYECKUE XAPAKTEPUCTUKHI 24 "enens
nomysiinn. [IpakTudeckas pabora
24 Neo 2 «IToacuér nnoTHOCTH 0.5
TIOTTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0b1ecTBa OpraHu3MoB — 25 nenens = bubmmoteka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI 26 Henens bubnuotexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHEBIE TOKA3aTEIIN DKOCUCTEMEL. 27 uenens
27 DKOJIOTHIECKHUE THPAMUJIBI bubmmorexa [JOK
. DAMHIBL. https://m.edso00.ru/863eb5fa
CaoticTBa 3xocucteM. Cykueccus
28 [Ipupoanslie 3x0cHCTEMBI 28 negend
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 29 nezent
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30 buocdepa — riobanpHas 1 30 Hegens | bubGmumoreka [IIOK
3KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 31 megens | bubmuoreka [IOK
6uochepsl https://m.edso0.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3eMian 1 32 nenens

33 CocymiecTBoBaHUE TPUPOJBI U 1 33 Hepnens bubmuorexa [JOK
4eJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O60011IeHHE TEMBI 34 Henensa

34 «Co000111eCTBa U DKOJIOTHYECKHE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

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

CdhopmMHupoBaHHOCTh 3HAHUN O MECT€ W POJM OUOJOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
eCTeCTBCHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIaJIE POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHON TPAaMOTHOCTH 4YEJIOBEKa MJISl pEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE DSHEPIHH), TOMEoCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHHE (PETpOIyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

YMeHnue uznarate OMOJIOrHYECKHUE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMKEHHE  THIIOTE3LI; BBISIBIIGHUE  3aBUCUMOCTH  MEXKITY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUM U 3aKOHOB, YMEHHUE

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

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENMIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, WHAWBUAYAJIbHOTO Pa3sBUTHA

opranusma (OHTOT'€HE3)
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VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
GI/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB nu SIBJICHPIP'I, UL IPUHATUSA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPYKAIOIIUX JIIOJIeH, COOIIOACHNUS HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

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

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnroAarh MpaBwia Npu paboTe ¢ Y4eOHBIM U J1aOOPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3naBaTh COOCTBEHHbIE MICHMEHHBIE U YCTHBIE COOOILCHHS,
00001mass 6MOIOrNYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble npeMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPKAHWE OWOJIOTHYECKUX TEPMHUHOB H

TIOHSITHI: BUJ, HOMYJISIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIUC CUJIBI
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(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, HKOCUCTEMA,
OPOXYLUEHTBl,  KOHCYMEHTBI,  PEOYIEeHTHl,  LENH  IHTaHWuf,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBOMIOIMOHHAA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKkoHOMepHOCTH (3apojsbiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BIAJCTh METOJAMH HAYYHOTO T[IO3HAHHS B OHOJIOTHH
(HabmroleHHEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHCHUE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IIPU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OWOTCOLIEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JI€HUCTBUS SKOJIOTMUECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HKOCHCTEMaX, aHTPOIOTEHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B IIeNIAX oOecreueHus 6€30macHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0OIEHUSI HOPM
rPpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJeE;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U S9HCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

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

obopynoBaHuEM
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YMeHHe KpUTHUYECKH OLEHHBATh U WHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcTouHUKOB (CMMU, HayuyHO-TIONYJsipHBIE MaTepUaIIbl);

? paccmarpuBaTh rio0anbHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHHIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA
buonorusa xax HayKa

buonorus — wmayka o xwuBoil mnpupone. Ponp Ouonorun B QopmMHpOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTtemMa OHMOIOrHYeCKHX HAYK
MeToapl 1MO3HAHUSL KUBOW MPHUPOAbI (HAOMIOAEHUE, DKCHEPUMEHT, OINHCAHUE,
M3MEpeHue, KIacCU(pUKAIMi, MOJECIUPOBAHUE, CTAaTUCTHYECKass 00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKuspie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

3.4

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKHH COCTaB KJIETKM. XHMHYSCKHE JJIEMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIbHBIC BCHICCTBA. CDYHKI_II/II/I BOJAbI H

MHUHCPAJIBHBIX BEIICCTB B KJICTKEC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKoB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpoBHH CTPYKTYpbI O€IKOBOI MOJIeKyJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYEcKHe CBoiicTBa OenkoB. buonorndeckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanusaropbl. CTpoeHue (epmeHTa: aKTHBHBIN
LHeHTp, cyOcTtpatHas crneunduynoctb. Kodepmentsl. Burtamuubsl. OTnnums

(bepMeHTOB OT HCOPIraHNYCCKHUX KATaJIN3aTOPOB

YrneBoabl: MOHOCaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu0o03a), Jucaxapuabl
(caxaposa, mnakTo3a) W TONIMcCaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIIMN yTIE€BOIOB.

Jlunuaer:  TpurMuIepuasl,  crepounbl,  Gocdomununsl.  ['mapodunsHO-
ruapodoOHble cBoicTBa. buonormueckue ¢GyHKiMK nunuaoB. CpaBHEHUE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX
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kuciotr. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIIUU

3.5

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

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeTok: sykapuotudeckas U npokapruotruyeckasi. OCOOEHHOCTH CTPOCHUS
nmpokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIHUKC, HUX
¢ynkiun. [Inasmarudeckas memOpana, e€ coiicTBa U pyrkumu. L{utonnaszma u eé
opraHonsipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['onbmpku, im3zocoMbl. [loayaBTOHOMHBIE OpraHOMIbl KJIETKU:
MUTOXOHJPUH, TUIACTUABL. [IpoMCcXOXIeHre MHUTOXOHAPHA W TUIacTUA. Bumsl
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOYHBIH ILIEHT,

PECHUYKH, KTyTUKH. OYHKIIMU OPraHOUI0B KIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sifepHas 000JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BeliecTB B KIETKE

KusznenesaTenbHOCTb KIETKU

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISILINASA (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHEPTHUU B KIICTKE

4.2

4.3

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakunu GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (OTOCHHTE3 UM CHOCOOBI TOBBIIMICHUS €T0
MIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEeMOCHHTE3HpymIlue OakTepuu. 3HAaYeHHEe XEMOCUHTe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHUEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIETOYHOC

npixaHue. DPGeKTUBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

Peakuuu matpuunoro cuntesa. ['enernueckas nnpopmarus u JIHK. Peanuzanus
reHeTnyeckol nHdopmanuu B kieTke. ['eHeTHMYecKui KOJ U €ero CBOMCTBA.
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Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

KneTounsrlii UK, WM KU3HEHHBIA IWKI KieTku. MHTepdaza u MuTO3.
[Tpoueccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAO0Op — KapHUOTHIL.
JIMMIIONAHBIT WM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUBL.
[{utonornyeckue OCHOBBI PA3MHOXEHUS W HWHAUBUIYATHOTO Pa3BUTHS
OpraHU3MOB.

Henenne winerkn — muto3. Craaum muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUA: JIeJICHHE HaJBOE, IIOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHoE

KJIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOIOoro.
Meiio3z. Cragum wmeiio3a. I[lpoueccsl, npoucxoisuMe Ha CTaausIX Menosa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CECMCHHUKU U ANYHUKH. O6p330BaHI/IC 1 Ppa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CepMaro3omj, SUIEKIIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WnpuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreres. IlocramOpuonansHOe pasButue. Tumsl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Pocr u pasButne pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB
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6.1

6.2

IIpeamer u 3agaun reHetuku. Vicropus pa3sBuTus TeHETUKU. Brian poccuiickux
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu10JI0rnYecKui, LUTOI€HETHUECKUH,  MOJEKYJISIPHO-T€HETUUECKUI).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACJEIOBAaHMS IPU3HAKOB, yCTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio noMHHHMpOBaHMs. 3aKOH pacIUEIJIEHUs IPU3HAKOB.
['unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4ecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
ckpemBanue.  lcnonp3oBaHue — aHANM3UPYIOLIETO  CKPEIMBAHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJeJOBaHUIO TreHOB. Hapymienuwe creruieHHs TEHOB B pe3ylbTare
KpOCCUHroBepa. XpOMOCOMHAasl TEOpusi HacleACTBEHHOCTH. [eHernyeckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Mojia. AYTOCOMBbI M TIOJOBBIE
xpoMocombl. ['oMoraMmeTrHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACJIEICTBEHHAs W HACJIEICTBEHHAS.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHbBII psii U BapUalMOHHAs
kpuBagd. Hopma peaknum npusHaka. KolM4ecTBEHHBIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnencrtBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NMpUYUHBI MyTaluil. MyTrareHHbIE
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXUMHYECKUH, MOJeKyIsipHO-TeHeThuYeckuil. CoBpeMeHHOe OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [II[P-ananuza. HacnencTBeHHble 3a00s€BaHUs YellOBEKa: T'€HHBIE
00s1€3HU, 00JIE3HU C HACIEACTBEHHOM MPEeapacoyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TreHepaTHBHbIE MyTauuu. [IpuHIMIBI 310pOBOTO
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o0pa3a >KU3HHU, JAWArHOCTUKH, MPOQWIAKTUKA W JICUCHHS] TEHETHYECKHX
Oone3nell. MennKo-reHeTH4ecKoe KOHCYIbTUPOBAaHUE. 3HAUCHUE MEIUIITHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKA

CGJ’IGKHI/IH OpraHnu3mMoB. OCHOBBI OMOTEXHOIOTUHI

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIEHHE CEJIEKUUHU U JIOMECTHKAIIHS.
Yuyenue H.M. BaBuiaoBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbBIE METOJbl CENEKIUMU. MaccoBbli U HMHIUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
cKpeuBaHue — HMHOpuAMHr. Yucrasg nuHus. CKpeliMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
Otnanénnas rtuOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 |
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanusi pexomOuHanTHOW JIHK wm Tpancrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAJIbHOE  PAa3MHOKECHHE
pacrenuii. KinoHUpoOBaHHE  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdeckue npoosembl. MO — reHeTHuecku

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

11 KJIACC

Kon

IIpoBepsieMblii JJIEeMEHT COJePKAHUSA

DBOJIOLMOHHAS OUOIOTUS

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boarouuu.  [laneoHToslorMYecKkue:  MOCIENOBATEIbHOCTD
IIOsBJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTOIMHUCH, TICPEXOIHBIC (1)OpMI)I.
buoreorpaguyeckue: cxonctBo u paziauuue ¢ayH U (GIop MaTepuKoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3Iu4Msi SMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, AaHAJIOTUYHBIE,
pYyIUMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX MyTell y Bcex

OpraHu3MoOB
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1.2

13

OpomounonHass teopus Y.  [apBuna. [lpeanocbuiku  BO3ZHUKHOBEHUS
napBUHU3MA. JIBWXKYIIME CHJIBI 3BOJIOUMHU BUAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHUE MPH OTPaHUYEHHOCTH PECYpCOB, HEOIpeaeaEHHass U3MEHYUBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass teopust »HBomonuu (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJIOUN

14

1.5

JBuwkymue cuibl ((akTopbl) SBOJIOLMHM BUAOB B mpupoje. MyTaluoHHbII
nporecc ¥ KOMOWHATHBHAs M3MEHYMBOCTh. [lomynsiuoHHBIE BOJHBI U Jperd
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii GaxTop
3BOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI M UIH0ATATI TAIHH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE ()OPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayyHple TIuIOTE3BI
BO3HUKHOBEHHUS JKU3HM Ha 3emie: abuoreHe3 M HaHclepMus. XUMHUUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIbHOE MOJATBEP)KJICHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel O6uosiorndeckoil sBomtonuu. I'mnoresa PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JKUBBIX OPraHu3MOB

Pa3Butne xu3sHu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpHUICKHIA,
OPIOBUKCKWW, CUJIYPUICKUH, JI€BOHCKUH, KaMEHHOYTOJbHBIA, MEPMCKHUH.
Me3so30lickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ mnepuoabl:  MaJCOre€HOBBIA,  HEOTCHOBBI,
AHTPONOTEHOBBIM. XapakTepUCTHKA KJIMMAaTa M TE0JIOTUYECKUX IPOLIECCOB.
OcCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOIO U JKUBOTHOTO MUpa. ApoMOp(O3bl y
pacTeHMi M JKMBOTHBIX. [losBIE€HME, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

2.4

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOPI/IH KaK Hayka. Pa3zButue HpeI[CTaBJ'ICHI/Iﬁ 0

MPOUCXOXKJACHUHM dYelloBeKa. MeTonpl u3ydeHus aHTpororeHe3a. CXOiCTBa H
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2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YeJIOBEKa.
JBmxkymue cuibl ((hakTopsl) aHTpomoreHe3a. HacneacTtBeHHass MI3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 JKU3HU, W3TOTOBJICHHE OPYIHUM

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pazyMHubIii. Haxoiku MCKOIMaeMblX OCTAaHKOB, BpeMsi CYIIECTBOBAaHMS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIbILIME pachl: eBpOINeouIHAs (eBpa3zuiickasi),
HErpo-aBCTpPaJIONAHAS (3KBaTOpHaJIbHASA), MOHTOJIOUHAS (a3marcko-
amepukaHckas). YepTbl MprUcnocoOIEHHOCTH MPEICTaBUTENEH YeI0BEUYECKIX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa

OKoslorusi Kak Hayka. 3afadyd W pas3fieibl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHUsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAs, IIOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne  (axktopel. Krnaccudukamuss  sxomormyeckux — (hakTopos:
abuoTtnyeckre, OWOTHYECKHE U aHTPONOreHHbIE. JleiicTBHE HSKOIOrHMYECcKHX

(hakTOpOB HA OPTaHU3MBI

3.3

AbuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. POTONEPHOAM3M.
[IpucniocoOnenust OpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PaKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJEHCTBMNA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HeHTpaiu3M. 3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAaHUA OPraHU3MOB B IIPUPOJHBIX COO6IIICCTBaX

OKOJIOTUYECKHE XapaKTCPHUCTHUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTciin
nomyJjanuu: YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ Perymsauus

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI

4.1

Coo0miecTBO OpraHu3MoB — OuoneHo3. CTpyKkTypbl OHMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBs3U B

OHoIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMEI (BKOCI/ICTCMBI) . Ilomarue 00 »SKocucTeMe H
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4.3

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BemecTB 1 NOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcHOBHBIE TOKa3aTelH HSKOCHCTEMBI: Ounomacca, MPOAYKIHUSA. DKOJIOTUYECKHE
MUpaMHUIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJISIIUs, pazButue. CyKieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE DKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOodKOoCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢akTop ycTroWuMBOCcTH dKocucteM. CoxpaHeHHe

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omocdepe. I'paHuisl, coctaB U CTPYKTypa
ouocheprr. XKXuoe BemecTtBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
ri100abHOM 3KOCUCTEMBI. J[MHaAMHUYecKoe paBHOBECME W OOpaTHas CBS3b B
onocepe. KpyroBopoTsl BemiecTB W OHOT€OXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yrnepona, a3ora). 3oHanbHOCTh 6Hochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTreHHbIE M3MEHEHHsI B Ouocdepe.
['moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHATBHOTO  YOpPABIEHHUS MPHUPOJAHBIMH pecypcaMu U UX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
IIPOBEPSIEMOTO
TpeOOBaHUs

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI
OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMBbl CPEIHEr0 00IIEero 00pa3oBaHUs

1

ChopMupoBaHHOCTh 3HAHWUKW O MECTE WU POJM OHOJIIOTUHM B CHCTEME
€CTECTBEHHbIX HayK, B (dbopmHpoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, B MO3HAHWU 3aKOHOB HPUPOABI U
pELIEHNH HU3HEHHO BaXHbIX COLUAIBHO-3THYECKUX, 3KOHOMHUYECKHX,
HKOJIOTUYECKUX TPOOJIEeM YEIIOBEUeCTBa, a TAKXKE B PEIICHHH BOIIPOCOB
palMoOHAIBHOIO MPUPOAONOIb30BAHUSA, B (DOPMUPOBAHHM LEHHOCTHOI'O
OTHOIIEHUS K MpUpojJe, OOLIECTBY, UEIOBEKY; O BKJIAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOIOTUN

Bnanenue cuctemoil 3HaHUN 00 OCHOBHBIX METOJaX Hay4HOT'O MO3HAHMS,
UCIOJIB3yEeMBIX B OHMOJIOTMYECKHX HCCIICOBAHUSAX IKHUBBIX OOBEKTOB H
KOcHCTeM  (omucaHMe, M3MepeHHe, IMpoBeldeHHe  HabOIroAeHui);
Croco0aMH BBISIBJICHHS U OLICHKU aHTPOIIOI€HHBIX U3MEHEHUI B IIPUPO/IE.
YMeHHE BBIABUTaTb THUIIOTE3bI, IPOBEPATH MX HKCIEPUMEHTAIbHBIMU
cpeactBamu,  (GOpMynHMpys Leldb  UCCIENOBaHMs,  AHAIM3MPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJBI.

BeiABIIeHME  3aBHCHMOCTH  MEXKIYy  MCCIEIYEMBIMM  BEIMYHMHAMM,
OOBsSICHEHUE IOJIyYEHHBIX DPE3YJIbTAaTOB U (OPMYJIMPOBAHUE BHIBOJOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUHN, TEOPUN U 3aKOHOB

YMeHue BnafeTb CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraronIre OMONIOrHYeCcKre TEPMUHBI U TIOHATHS (’KU3Hb, KIIETKa,
TKaHb, OpraH, OPraHu3M, BHJ, MOMYJSILMS, 3KocHcTeMa, OHOIEHO3,
6uocdepa; MeTaboIM3M, roOMeocTa3, KIETOUHbIH MMMYHUTET, OMOCHHTE3
Oenka, OHMOIOJIMEDHI, JUCKPETHOCT, caMoperyJsius,
CaMOBOCIIPOU3BECHUE, HACJIEACTBEHHOCTD, U3MEHYHUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

O6uonorndyeckue Teopuu: kierounas teopus T. llIsanna, M. [llneiinena, P.
BupxoBa; kioHalbHO-ceIeKTUBHOTO uMMyHHuTeTa II. Opmux, W.H.
MeuHnukoBa, XpOMOCOMHasl Teopus HacieacTBeHHocTH T. Moprana, 3aKoH
3aponbimeBoro cxoactsa K. bapa, sBomrormonnas teopust Y. JlapBuHa,
CHUHTETHYECKAsl TEOPHs 3BOJIOLUM, Teopus aHTponoreHeza Y. JlapBuHa;
teopusi Ouoreonenoza B.H. CykaueBa; yuenue H.W. BaBuiioBa o nenrpax
MHOTr000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuil, yuenue A.H.
CeBeprioBa O TMyTIX UM HaNpaBICHUSX HBOJONUHU, YydeHue B.I.
Bepnazackoro - o 6uocdepe); 3akoHbI (eIMHOOOPa3HUsI TOTOMKOB MEPBOTO
IOKOJIEHUS, PACIIEIJICHUS MPU3HAKOB, HE3aBUCUMOIO HACJEIOBAHMS
npu3HakoB I'. MeHzens; CLEIIEHHOTO HAacIEAOBAHUSA IIPU3HAKOB U
HapylleHus cuervieHuss reHoB T. Moprana; roMOJIOTMYECKHX pPSIOB B
HACJIEACTBEHHOW u3MeHunBocTH H.M. BaBuioBa; TIe€HETHYECKOTO
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paBHoBecust Jx. Xapau um B. BaiinOepra; 3apopeimeBoro cxoxactsa K.
bapa; Ouorenerndeckuii 3axon . ['ekkens, @. Mronnepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma FO. JIuOwmxa, SKOJIOTHYECKON MUpaMHIbl YHCET,
OMOMacChl U DHEPTHUN);

runore3bl (koanepBarHoi A.M. Omnapuwna, mnepBuyHOro OympoHa JIXk.
Xonneitaa, mukpochep C. Dokca, pudo3uma T. Uek)

VYMmenune pfiiatb  IIOMCKOBBIC OHOJIOrYECKHUE 3aJa4u, BBIABJIATH
MPUYIHUHHO-CJICACTBCHHBIC CBA3U MCKAY HCCIICAYCMbIMU OMOJIOrNYCCKUMU
O6”beKTaMI/I, mnmpoueccaMm U SABJICHUAMM, A€JIaTb BbIBOABI W IIPOTHO3bI HA
OCHOBAHUU IMOJTYYCHHBIX PE3YJIbTATOB,

COCTAaBJIATh I'CHOTHIIMYCCKHE CXEMBI CKPCHIMBAHHA [JIs1 Pa3sHbIX THIIOB
HacJICJOBaHHA IPU3HAKOB Yy OPraHu3MOB, COCTABJIATH CXCEMbI IEPCHOCA
BCIICCTB U DHEPIruH B 9KOCUCTEMAX (uenn NUTaHuA, IIUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3U MEX]Y CTPOCHHUEM M (PYHKIMSIMHU:
OpPraHOMJIOB, KJIETOK pa3HbIX TKAHEW, OpraHaMu U CUCTEMaMH OPraHOB y
pacTeHMid, >KMBOTHBIX M YEJIOBEKa; MEXAYy d3TalaMu OOMEHa BEIIECTB;
JTallaMy KJIETOYHOI'O LMKJIA U KU3HEHHBIX LIMKIOB OPraHU3MOB; 3TallaMU
SMOpPUOHAIILHOTO PAa3BUTHS; TEHOTHIIOM U (HEHOTUIIOM, (EHOTUIIOM H
¢dakTopamu cpeapl OOUTAHWS; NPOIECCAMH SBOJIOLUUH; JBHKYIIUMHU
CUJIaMHU  AHTPOIIOI€HE3a; KOMIIOHEHTaMU pPAa3jM4yHbIX JKOCUCTEM U
MPHUCIIOCOOTICHUSMU K HUM OPTaHU3MOB

YMeHue BBIIEIATh CYIECTBEHHBIC TPU3HAKU:

CTPOCHHSI BHPYCOB, KJIETOK IMPOKAPUOT U DYKAPUOT; OJHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHUIOB, OHOT€OIICHO30B, SKOCHUCTEM U
ouoctepsl; CTPOCHHsSI OpPTraHOB U CHCTEM OPraHOB PAaCTEHUH, KUBOTHBIX,
YEJIOBEKA; MPOIECCOB KU3HEACATEIHHOCTH, MPOTEKAIOIINX B OPTaHU3Max
pacTeHuii, >KMBOTHBIX M 4YeJIOBEKa; OWOJIOTMYECKUX MPOIIECCOB: OOMEHa
Bemects  (Metabonu3Mm), wuWHOpMAMM ¥ TMPEBpalICHUS DHEPIruw,
OpokeHus, aBTOTPOGHOTO ¥  TEeTepOTPO(GHOrO  TUIMOB  NUTAHHS,
dboTocHTE3a W XEMOCHHTE3a, MHTO3a, MeHo3a, TraMeToreHesa,

sMOpHOreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHJIMBUIYAJIbHOTO Pa3BUTHUsI OpraHU3Ma (OHTOTEHE3a), B3aMMOJICHCTBHS
TEHOB, reTepo3uca; JEUCTBUN HCKYCCTBEHHOTO otOopa,

CTaOWUIM3UPYIOLIET0, MABMXKYIIETO M  Pa3pbIBAIOLIETO E€CTECTBEHHOI'O
0oTOOpa; aIIOMaTPUYECKOTO0 U CHMIIATPUYECKOTO BUI000pa30BaHUS;
BIMSHUS JBWKYIIMX CHUJ  OBOJIOUMM HAa TEHO(DOHI MOMYJIAINH;
MPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpeAe OOWTaHWs, 4YepeJOBaHUS
HalpaBJieHUW HBOJIIOIIMHU; KPYroBOPOTa BEIIECTB W TOTOKA JHEPTHH B
JKOCHUCTEMAX

ChopMUpOBaHHOCTb ~YMEHHS  BBIIENATh  CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJETOK IPOKAPUOT U  DYKAPUOT; OAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OHOTEOIIEHO30B U 3KOCHUCTEM;
O0COOCHHOCTH TPOIIECCOB OOMEHa BEIIEeCTB U IpEBpallleHUs SHEPTrUu B
KJIeTKe, (OTOCHHTE3a, TUIACTMYECKOIO0 U JHEpPreTMYeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Meio03a, OIUIOJIOTBOPEHHUS, PpA3BUTHSI W
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Pa3MHOKEHHS, WHIUBHIYAJIbHOIO pPAa3BUTHS OpraHu3Ma (OHTOTCHE3a),
0OpbOBI 3a CYIECTBOBAaHUE, €CTECTBEHHOrO OTOOpa, BHI000pA30BaHMS,
MPUCIOCOOJCHHOCTH ~ OPraHM3MOB K  Cpele  OOWTaHWsS,  BIIMSHHS
KOMITOHCHTOB 3KOCHUCTCM, aAHTPOIIOICHHBIX U3MEHECHUH B JKOCHCTEMAaX
CBOCH MECTHOCTH, KPYyroBOpOTa BELIECTB M IPEBpAICHHS SHEPTUH B
ounocdepe

YMeHue UCHOIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JJIsl JOKa3aTelbCTBAa POJCTBA OPraHHU3MOB
pPa3HBIX CHUCTEMAaTUYECKHX TPYII;, B3aUMOCBSI3M OpPraHU3MOB U CpPEbl
oOuTaHUS; EIMHCTBA 4YEJIOBEYECKUX pac; HEO0OXOJUMOCTH 3J0POBOTO
o0pa3a KH3HH, COXpaHEHHs pa3zHOOOpasusi BHUIOB M HSKOCHCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPOJIBI U YETIOBEUECTBA

YMeHue  KpUTHYECKH OLEHHMBAaTh HMH(MOPMALIUIO  OHOJOrHYECKOro
COJZICpKAHUS; HMHTEPIPETUPOBATh JTUYECKHE AaCHEKTHl COBPEMEHHBIX
UCCIeI0BaHUi B OMOJIOrMH, MEAMIMHE, OMOTEXHOJIIOTUH; PaccMaTpuBaTh
r7100abHBIE SKOJIOTUYECKHE MTPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH I10
OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HIIUIO

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D

1O BUOJIOI'UAN
Kon [IpoBepsieMBIil 2JIEMEHT COAECpKAHUS
1 buonorus xak Hayka. )KuBble cUCTEMBI U UX U3yUYEHHE

11 CoBpemeHHass OuoONOrMsl - KOMIUIEKCHass Hayka. buonormdeckue Hayku u
u3yyaemble UMHU MpobOsembl. DyHIaMEeHTaNbHbIE, NPHUKIAJHBIE U TOUCKOBBIE
Hay4yHBIE UCCIIEIOBAaHUS B OMOJIOTHH.
3HayeHue OWOIOrMM B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAayYHOH
kaptuHbel mupa. IIpodeccun, cBa3anHble ¢ Ouosorueil. 3HaueHUEe OMOJOTUU B
IIPAKTUYECKON JAESATEIbHOCTH 4YEJIOBEKa: MENMIMHE, CEIbCKOM XO34HCTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe MPUPOIb

1.2 JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHCTEM:

€UHCTBO XMMHUUYECKOTO COCTaBa, IUCKPETHOCTHh M LIEJIIOCTHOCTH, CIOKHOCTH U
YIOPSIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOPraHu3aIMs,
CaMOBOCHPOU3BEICHUE, PA3IPAXKUMOCTh, U3BMEHYUBOCTD, POCT U Pa3BUTHE.
YpoBHM OpraHu3aluy *KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJISUUOHHO-BUI0BOM, 3KOCHCTEMHBIH
(buoreonieHoTnueckuii), Omocdepunid. Ilporecchl, MPOUCXOAANNE B KUBBIX
cucremax. OCHOBHBIE TpPHU3HAKU KHUBOro. JKu3Hb Kak (opma CyliecTBOBaHUS
MaTepuu
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1.3

Meroasl Ouosnornyeckoi Hayku. HaOmromeHue, u3MEpeHHE, DKCIIEPUMEHT,
cucremartusanusa, MeraaHanu3. [loHsATHE O 3aBUCMMOM W  HE3aBUCHUMOU
nepemeHHol. [InanupoBanue skcnepuMenta. [loctaHoBKa U MpOBEpKa TUITOTES.
HyneBas rumore3a. IloHsaTtue BBIOODKM H €€ JOCTOBEpHOCTh. Pazbpoc B
Oouonornuyeckux AaHHbIX. OlleHKa JOCTOBEPHOCTH IOJIYYEHHBIX pPe3ylIbTaTOB.
[IpyuunHBl UCKAXKEHUSI PE3YJITATOB IKCIepUMEHTa. [IOHSATHE CTaTUCTUYECKOTO
TecTa

Knerka kak Ouoiorudyeckas cucTemMa

2.1

Krnerka - cTpykTypHO-(pyHKIIMOHAIbHAA €IUHUIA KUBOTO. McTopus OoTKphITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Kinerounas teopust (T. LlBann, M.
[netinen, P. Bupxos). OcHOBHBIE MOJIOKEHHUS COBPEMEHHON KJIIETOYHOU TEOPHH.
Meroasl  MOJEKYJISIPHOM W KJIETOYHOM  OHOJNOTUM:  MHUKPOCKOIIHUS,
xpomarorpadus, mekTpodopes, METo] MEUYEHBIX aTOMOB, MUddepeHIraTbHOe
HeHTpUu(yrupoBaHue, KyJbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMUKPOIIEMEHTHL. Bona u
€€ poJb KaK pacTBOPUTEINS, pPEareHTa, y4acTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TeIuUIoperyyisauuu. MuHepalbHble BEIIEeCTBA KJIETKH, MX OHOJIOTHYECKas poJib.
Ponb KaTMOHOB M aHHOHOB B KJIETKE.

buonoruueckue mnoaumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoi Mosekynbl. [lepBuuHast cTpykTypa Oeska, HeNTHIHAS
CBA3b. BropuuHas, TpeTuuyHas, 4YeTBEpTUYHAs CTPYKTypbl. JleHarypauus.
CoiictBa 6enkoB. Knaccuduxamus 6enkoB. buonornyeckue pyHkunu 6enkoB.
VYrneBoabl. MoHocaxapuabl, AUcaxapujibl, OJUTOCaxapuabl U IOJIMCAXAPUJIBL.
OOummii 1m1aH CTpoeHus U (U3UKO-XMMHUYECKHE CBOMCTBAa  yIJIEBOJOB.
Buonornveckne GyHKINU YIIEBOIOB.

Jlumuasl. 'mapodunbHO-THAPOPOOHBIE cBolcTBa. Kitaccudukanuss Iunuaos.
Tpurnuuepunpl, docPoaunuapl, BOCKH, CTepoubl. buonornuyeckue (QpyHKIMU
munuaoB. O6mmue cBoicTBa GMOIOrMYECKHX MEMOpaH - TeKy4ecTh, CHOCOOHOCTh
K CaM03aMbIKaHHIO, OJIYITPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK m PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipunnun komrementapHoctu. [lpasuno Yapradda. Ctpykrypa
JIHK - nBoiinas cniupanb. MectoHaxoxaenue u ouonornyeckue Gynkuuu JHK.
Bune PHK. @yuxunn PHK B knetke.

Crpoenne wmonexkynsl AT®. Makpospruueckue cBszu B Monekyiae ATO.
buonoruueckue pynkunn AT®. BoccraHOBIIEHHBIE TEPEHOCYUKHU, UX (PYHKINU
B kietke. CexBenuposanue [JHK.

CtpykTypHast OuoJsiorusi: OMOXMMHYECKHE W OMOPU3MYECKHE HWCCICAOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

2.3

Tunsl  KIETOK: dJykapuoTMdeckas M INpokapuoTtuudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMs KIETKH.

CrtpoeHue NMpokapuOTHUeCKOW kieTku. Kierounas cTeHka OakTepwili M apxem.
Oco0eHHOCTH CTpOEHHsI TeTepoTpoPHONW U aBTOTPO(HON NPOKAPUOTHUECKUX
KJIETOK. MecTOo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIIMOHUPOBAHUE DYKAPUOTUUECKOW KiIeTKW. [lmazmaruueckas
MeMmOpaHa (mnazmanemma). CTpyKkTypa Iuia3Matuieckoil MemoOpansl. TpaHcropT
BEUIECTB 4Yepe3 IUIa3MaTHYecKylo MemOpaHy: mnaccuBHbBIA  (auddysus,
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obnerdenHass auddy3us), aKTUBHBIMN (IMEPBUYHBIA M BTOPUYHBIA aKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbsl. Pabora HaTpuii-kaaueBoro
Hacoca. DHJOLMTO3: MUHOIMTO3, (harouuTo3. Dk3ouuTo3. KierouHas cTeHka.
CrpykTypa 1 GyHKIHUU KIETOUYHOU CTEHKH PACTEHHIA, TPHOOB.

Hurommazma. [utozonb. Llutockener. JIBukeHuwe nuToriazMbl. OpraHouabl
kineTku. OnHoMeMOpaHHBIE OPraHOWIBl KIETKH: JHAOIIIA3MaTHUYECKas CeTb
(BIIC), anmapat ["oabKH, TU30COMBI, UX CTpOoeHHE U (yHKIMH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHou0B KieTKUu. CTpoeHue rpaHysspHOIO PETUKYIyMa.
Cunte3 pacTBOpUMBIX OcnkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit
(arpaHynspHBIA) SHIOMIA3MATHYECKU peTukyiayM. CekperopHas (yHKIHA
anmnapata ['onpmxu. TpaHcrmopT BellecTB B KJeTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

Crpoenre W (YHKIIUU MHUTOXOHApWUN W Tuiactuj. llepBU4HBIC, BTOPUYHBIE U
CIIOKHBIE  IJIAcCTUIbl  (OTOCHHTE3UPYIOLIUX  JYKApUOT.  XJIOPOIIACTHI,
XPOMOIUIACTHI, IEUKOIUIACTHI BBICIIIUX PACTEHUM.

HememOpanubsie opranouasl kietku Ctpoenne M (QYHKIUHM HEMEMOpPaHHBIX
OpraHoujoB KieTKku. PubGocombl. MukpodunameHTsl. MBEIIIEYHbIE KIIETKH.
MuxkpotpyOouku. Knetounsiii neHtp. CTpoeHHe U ABMWKEHHE XTYTHUKOB U
pecunyek. MUKpoTpyOOUKH ITUTOIUIa3Mbl. LleHTproib.

SAnpo. OGonouka siapa, XpoOMaTHH, KapuOIUIa3Ma, SIPBIIIKUA, WX CTPOCHHE H
¢bynkuuu. SnepHsiit OenkoBeld MaTpuKc. [IpOCTpaHCTBEHHOE pPACIONIOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XxpoMaTruHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKApUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMWISIIIMSL U JTUCCUMUIISALIMSA - JBE CTOPOHBI MeTabomu3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPO(PHBIA M TeTepOTPO(HBIA. YdYacTHe KUCIOpPOoJa B OOMEHHBIX
mporeccax. OHepreruueckoe oOecneueHue kieTku: mnpeBpameHne ATD B
oOMeHHBIX Tporeccax. DEepMEHTATHUBHBIA XapaKTep peakiuil KIETOYHOTO
Metabonu3ma. DepMeHThl, MX CTpPOEHHE, CBOICTBA M MEXaHHW3M JeHCTBUS.
Kodepmentsl. Otnnuust pepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (epPMEHTATUBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHmdeckux BewecTB B KieTke. dortocuHTe3. Poib
XJIOpOIUIacTOB B Tpouecce ¢orocunre3a. CBeroBass W TeMHOBas (asbl.
[IponykTuBHOCTE (hoTOCHHTE3a. BnusHue pasnuyHbIX (PaKkTOpOB Ha CKOPOCTH
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIOLIUE
OakTepuu, Kenez00aKTepuu, cepoOaKTepuu, BOJOPOAHBIC OakTepuu. 3HAYEHUE
XEMOCHHTE3A.

AHa’poOHble opranusmbl. Bunel Opokenus. IIpogykTsl OpokeHHS M HX
UCIOJb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MMKpPOOPTraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEH.

AdpoOHBIE OpraHM3Mbl. DTalbl 3HEpreTuueckoro oomeHa. IloAroToBUTENHHBIN
stan. ['Mukonau3 - 6eCKUCIOPOIHOE paCIEINIEHHUE TIIFOKO3BI.

buonoruueckoe OKHCIIEHHE, WIN KIETOYHOE JbIXxaHue. Poiab MUTOXOHApPUN B
mporeccax OHMOJIOrHYECKOTO OKHCJICHHUS. [Muknuueckue peaxiuu.
OxucnurensHoe QochopminpoBanue. [IpenmyiecTBa a’poOHOro myTH oOMeHa
BELIECTB Nepes aHadpoOHbIM. D(P(PEKTUBHOCTH HIHEPTETUUECKOTO OOMEHA
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2.5

Peakuuu wmatpuyHoro cunresa. [IpuHIUN KOMIUIEMEHTApHOCTH B pPEaKIHIX
MaTpUYHOTO  CHHTE3a. Peanmzamuss ~ HacnmencTBeHHON — uH(OpMaNUU.
I'enernueckuii koj, ero coiicTBa. Tpanckpumnius - maTpuuHbii cunte3 PHK.
[IpuHIMOBl  TPAHCKPUIIMM:  KOMIUIEMEHTApPHOCTb,  AHTUIAPAJIICIbHOCTB,
aCUMMETPUYHOCTh. TpaHcisuus U ee stanbl. Yuactue TpaHcrnopTHbix PHK B
Oouocunrese Oenka. YcinoBus OmocuHTe3a Oenka. KomupoBaHne aMHHOKHCIIOT.
Poaw pubocom B OrocuHTe3e Oemka.

Opranu3anys reHoMa y MPOKapHoOT U SYKAPHOT. Perynsius akTHBHOCTH T€HOB Yy
npokapuot. ['mnore3a omepona (®. XKakob, XK. Mano). Perymsius oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycobl - HekiierouHble (GOpMBlI KH3HU U oOnuratHble mapasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

BupycHbie 3a0osieBaHusi yenoBeka, xKUBOTHBIX, pacteHui. CIIMJI, COVID-19,
COL[MAJIbHBIC M MEJUIIMHCKUE TIPOOIEMBI

2.6

Knerounslii 1nukn, ero mnepuoasl u  perymsuus. HWutepdasza u  MuUTO3.
Oco6eHHOCTH IPOLIECCOB, MPOTEKaroMUX B uHTepdasze. [loaroroBka KiIeTKH K
nenenuto. IIpecunrernueckuii  (MMOCTMUTOTHYECKHI), CHHTETHYECKUM U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Marpuunsiii  cunre3 JHK-penmkanms. Ilpuanmner  permmuxannu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBI CHHTE3, AaHTHUIIAPAJIIICIIBHOCTD.
Mexanusm peruukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TelIoMepa3a. XPOMOCOMHBIH Ha0Op KIETKH - KapuoOTHI. JIMIUIOWIHBIA W
raliouIHbIl - Habopel XpomocoM. ['omonoruynsie Xxpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue xierku - MuTo3. CTaJuu MHUTO3a M MPOUCXOJSIINE B HUX IPOLIECCHI.
Tunsl Muto3a. KapnokuHes ¥ LUTOKMHE3. buosornyeckoe 3Ha4Y€HUE MHTO3A.
Perymanus muToTHUecKoro unukia KieTtku. IIporpammupyemas KieTo4yHas
rubesnp - aromnros.

@yHKIMOHAIbHAS TEHOMMKA

Opranusm Kak OMosiornyeckasi CucTemMa

3.1

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHM3Mbl U
MHOT'OTKaHEBbIE OPTraHU3MBI.

@®opMbl pa3MHOXKEHHS] OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Bunael Oecnojoro  pa3sMHOXKEHHUS: TOYKOBAHHE, CIOPYJALHNA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmHoxeHnue. [lonoBsie kieTku, uim rametsl. Meiio3. Ctaguu menosa.
[ToBenenne xpomocom B meno3e. Kpoccunrosep. buosornueckuii cMbIC Meno3a
U TI0JIOBOTO ITpouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IUKJIE OPTaHU3MOB.
[IpenzaponpiueBoe pasutve. ['ameroreHe3 y >KMBOTHBIX. [l0JOBBIE Kene3bl.
OOpa3oBaHue M pa3BUTHE TIOJOBBIX KieToK. CrepMaToreHe3 M OOTECHE3.
CrpoeHue mnonoBbiX KieTok. OmionoTBopeHHE W 3MOpHOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OIIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHoreHes.
WnnuBuayanbHoe pa3BUTHE OpraHu3MoB (oHToreHe3). Craguu smMOpuoreHesa
KHUBOTHBIX (Ha mpumepe Jsarymku). JlpoOGnenume. Tumbl  apoGieHus.
OcobennocTH JpoOIeHUs MJIEKOIIUTAFOIINX. 3apobIieBbie JINCTKHU
(racTpymsiimst). 3akiagka OpPraHoB W TKaHeW U3 3apObIIIEBBIX JIUCTKOB.
B3aumHoe BiMsiHME dacTel pa3BHBAIOIIETOCS 3apojblla (3MOpHOHANbHAS
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UHAYKIUA). 3aKkiajgka IUIlaHa  CTPOGHMs  JKMBOTHOTO  KaK  pe3yJsbTaT
MEepapXUUECKUX B3aMMOJICHCTBHI TeHOB. BiusiHue Ha SMOpHOHATEHOE pa3BUTHE
pa3nuuHbIX (PAKTOPOB OKpYyXKarolled cpeabl. PocT M pas3BUTHE >KUBOTHBIX.
[ToctamOpuonaneueidi niepuon. llpsmoe u Hempsimoe pasButHe. Pasurue c
MeTaMop(o30M y OECIIO3BOHOUYHBIX M II03BOHOYHBIX KUBOTHBIX. buonorudeckoe
3HAQYECHHUE IPSAMOTO M HENPSIMOrO pa3BUTHUA, UX PaCIPOCTPAHEHUE B IPUPOJE.
Tunsl pocta XUBOTHBIX. DAKTOPBI PErysiUU pOCTa >KMBOTHBIX M YEJIOBEKA.
Craaun TOCTIMOPUOHATIBHOTO PA3BUTHS Yy JKUBOTHBIX M 4enoBeka. I[lepnojsl
OHTOI'€HE3a YEJIOBEKA.

PasmuHoxenue u pasButHe pacteHuil. ['ametrodur um cmopodur. Meiio3 B
KU3HEHHOM LuKie pacteHud. OOpa3oBaHue crop B Ipolecce Meiosa.
I'amerorenes y pacreHuil. OIUIOAOTBOPEHHME U Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J/|BoliHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHUi. OOpa3oBaHue U
pa3BuTHE CeMEHU. MeXaHu3MBbl peryJIsiiii OHTOT€HE3a Y PACTCHUH U )KMBOTHBIX

3.2

Ucropust craHOBieHMsI M pa3BUTHS TEHETUKHM Kak Hayku. (OCHOBHbBIC
TCHETUYECKHUE TIOHSATHUSI U CUMBOJBI. [ OMOJIOTMYHBIE XPOMOCOMBI, aJlJIeIbHBIE
IEHbI, aJbTCPHATHBHbBIC IPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIA NPHU3HAK,
TOMO3HUIOTa, TETEPO3UI0oTa, 4YHUCTas JIMHUS, THOPUIBI, TEHOTHUI, (EHOTHII.
OcHOBHBIE ~ METOJBI TI'CHETHKU: THOPHIOJIOTMYECKUH,  IUTOJIOTHYSCKUM,
MOJIEKYJIIPHO-TE€HETUYECKUN

3.3

Monorubpuanoe ckpemuBanue. [1epBoiii 3akoH MeHens - 3aK0H eAMHO000pa3us
ruOpusoB nepBoro mnokoieHus. IIpaBuio nomuHupoBanus. Bropoil 3akon
Menpenss - 3akOH paculelyieHUs TMpu3HakoB. [luTosiornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpEIIUBaHus. [ MITOTE3a YUCTOTHI TaMeT.

AHanu3upyrouiee ckpemrBaHue. IIpoMeXyTOuHbI XapakTep HaclieJOBaHUs.
Pacmieniienue npu3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHzaens - 3aKOH HE3aBUCHMOTO
Hacje/OBaHUs  MpU3HAKOB.  [luTosorMYeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILMBaHUS.

CuemnieHHoe HacnenoBaHue mnpuszHakoB. Paborel T. Moprana. CuerieHHoe
HACJIEIOBAHUE TE€HOB, HApYIIEHUE CUCIUICHUS MEXAY TeHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENICHHs] 1oJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii U TeTepOraMeTHbI Moj. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomocoMm. HacnenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
nojgoM. ['eHOTMIT Kak 1enocTHas cucteMa. l[lneioTponus - MHOXKECTBEHHOE
JIeiicTBUe TreHa. MHOXECTBEHHBIN amnean3M. BzanmojeicTBHE HeasellbHbIX
reHoB. Kommiementapaocts. Onucras. [lonumepus

3.4

BzaumopeiictBue reHotuna W cpenbl Opu  GOPMUPOBAHUU  (PEeHOTHMA.
N3meHunBoCTh Mpu3HakoB. KauecTBEHHbIE U KOJWYECTBEHHBIE TPU3HAKUA. Busl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACIICICTBCHHAS.

MoudukanonHas  U3MEHUMBOCTb.  Poib  cpeasl B (popMupoBaHUU
Moau(pUKaMOHHON n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbIi
psan u BapuanuoHHas kKpusas (B. HMoranncen). CpoiicTBa Moau(HKalMOHHON
W3MEHYUBOCTH.

I'enoTunuueckass nM3MeHUMBOCTb. (CBOWCTBA TE€HOTHIIMUYECKON WM3MEHUMBOCTH.
Bunpl reHoTHIINYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.
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KomOunaTtuBHasT W3MEHYMBOCTh. Mei03 M TIOJOBOM MpOIECC - OCHOBA
KOMOMHATUBHOW HM3MEHYMBOCTH. Poiab KOMOWHATUBHOW HW3MEHYHMBOCTA B
CO3/IaHUU T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJHOro BUA.

MyTrauvoHHass HW3MEHUYMBOCTb. BHIbBl MyTalUMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HMHAYLUMPOBaHHbIE MyTaluu. SnepHele u
uurToruiazMaTuyeckue Mmyranuu. CoMaTuyeckue U MmojoBbie MyTanuu. [Ipuannst
BO3HUKHOBEHMsSI MyTauuid. MyTareHpl M HX BIUSHHE Ha OpPraHU3MBl.
3aKOHOMEPHOCTH MYTALIMOHHOIO MpoIecca. 3aKOH TOMOJIOTMYECKUX PsIOB B
HacneacTBeHHON m3MeHunBocTH (H.M. BaBuioB). BHesnepHas u3MEeHYUBOCTh U
HAaCJEACTBEHHOCTh

3.5

Kapuotun denoeka. MexayHapoaHas MporpaMmMa HCCIENOBaHUsS TIE€HOMA
yejnoBeka. MeToapl  M3y4YeHUs TEHETHKM  4YeJIOBEKa: TI'€HEaJOornyecKui,
OJIM3HEIOBBIH, IIUTOTCHETUYCCKUI, MONYJISIUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpemeHHoOe omnpeaeieHue TeHOTHIIA:
MMOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOILIBIO
[11P-anamu3a. HacnencrtBenHnble  3a00jeBaHMS  4eloBeka. [ eHHBIE U
XpOMOCOMHBIE ~ OOJIE3HM  4YellOBEeKa. bonesnm ¢ HacineaCTBEHHOH
MPEePacoIOKEeHHOCThIO. 3HAUCHUE MEIUIIMHCKOM T€HETUKU B IPEAOTBPAICHUN
U JICYCHUH T'€HETHYECKHX 3a00iieBaHuii yeaoBeka. CTBOJIOBBIE KICTKH

3.6

JlomecTuKanust U CENEKIHs. 3apOKICHUE CENEKIMH U JIOMECTUKAIMHU. YUYeHHUe
H.W. BaBumoBa 0 LEHTpax NPOUCXOXKICHUS W MHOTroo0pasus KyJIbTYPHBIX
pacrenuii. Ponp ceiiekuMu B CO3IaHUU COPTOB PACTEHHM W MOPOJ >KMBOTHBIX.
Copt, nopoaa, ImTaMM. 3aKOH TI'OMOJIOTUYECKHX PSJOB B HACIEICTBEHHOMH
m3menunBocTy H.W. BaBumnoga, ero 3nauenue /isi CENEKIIMOHHONU pabOTHI.
Metoapsl  ceneKUMOHHONM paboThl. VCcKyccTBeHHBIH OTOOp: MAacCOBBIM U
VHIUBUYAJIbHBIH. Dransl KOMOWHAIIMOHHON CCJICKIINH. UcnbiTanue
npousBoauTeNneid mo moToMcTBy. OTOOp MO TEHOTHUIYy C TOMOIIBIO OIEHKU
(¢eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ IoMolkko aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/1 CENEeKIIMOHHOM paboThl. PanuaimonHelil u
XUMUYECKUM MyTareHe3 Kak HWCTOYHMK MYTalluid y KyJIbTYpHBIX (opm
opranu3MoB. Mcnonb30oBaHME TE€HOMHOIO PENAKTUPOBAaHUA W METOJIOB
pexomOuHanTHbeIX JIHK 17151 momydyenust ucxoiHOro Matepuana Jjsi CEJIeKIUHU.
[Tonyuenue nonummonoB. BHyTpuBnaoBas rudpuansanus. bauzkopoacTseHHOe
CKpeliuBaHue, WM WHOpumuHr. HepojacTBeHHOE  CKpelMBaHHWe, WU
ayrOpumuur. [erepo3uc u ero npuuuHbL Vcrmonb3oBaHWe TeTepo3nca B
cenekuuu. OtmanenHas rubpuauzanus. [Ipeomonenne Gecruionus MEKBUIOBBIX
ruOpuaoB. JIOCTIKEHUS CENEeKIINHI PACTEHU U )KMBOTHBIX

3.7

OOBEKThl, HCIONB3yeMble B OHOTEXHOJOTMM, - KIETOYHbIE W TKaHEBbIE
KyJIbTYpbl, = MHKPOOPTaHHM3MBbI, = HUX  XapaKTEPUCTHKA. TpanuunoHHas
OMOTEXHOJOTHA: XJIeOONeUeHHe, IMOMyYeHHe KHUCIOMOJOYHBIX IPOIYKTOB,
BHHOJEME. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX
TexHosorui. [Ipou3BoacTBO Oenka, aMMHOKUCIIOT U BUTAaMUHOB. VICKyccTBEHHOE
OIUIOAOTBOpPEHNE. PEKOHCTPYKIMS SMIEKIETOK W KIOHUPOBAHHME YKUBOTHBIX.
Meroa TpaHCIIIIaHTALUU SAEP KIETOK.

XpoMOCOMHass M TeHHas WHXeHepus. VICKyCcCTBEHHBI CHHTE3 TIe€Ha |
KoHCTpyupoBaHue pekoMOMHaHTHBIX JIHK. JlocTmxkeHus W mepcHeKTHBHI
XpOMOCOMHOM M TE€HHOM WH)XEHepuH. MeauuuHCKue OMOTEXHOJIOTHH.
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Hcnons30BaHue CTBOJIOBEIX KJIECTOK

Cucrema u MHOFOO6pa3I/Ie OpPraHu4YCCKOro Mupa

4.1

buonoruueckoe  pasHooOpazue  opranusmoB.  CoBpeMeHHas  CcHCTEMa
opranuueckoro wmupa. [lpuHImnel Kiaccudukanuu opranu3mMoB. OCHOBHBIC
CHUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

OcoOeHHOCTH CTPOEHUSI U KHU3HEACATCTbHOCTH OJHOKIETOYHBIX OPTaHHU3MOB.
bakTepuu, apxeu, 0IHOKJIETOUYHbIEC I'PUOBI, OAHOKIETOYHBIE BOJOPOCIH, APyrue
npotuctel.  KonoHuanbHble  OpraHu3mbl.  J[BUKEHHE  OJHOKIIETOYHBIX
OpraHu3MOB: aMe0OHIHOE, KI'YTUKOBOE, PECHHUYHOE. 3allliTa y OAHOKIETOYHBIX
OpraHu3MoB. Pa3IpakuMoCTh y OJJHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI

4.2

MHorokieroynble  pacteHus.  B3auMocBs3p  4acTed = MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUHOT'O OpPraHU3Ma.
Opranusm kak enuHoe nenoe. TkaHu pacTeHuid. THIBI pacTUTENbHBIX TKaHEH:
oOpa3oBarenpHasi, IOKPOBHAs, IPOBOJAIIAS, OCHOBHAS, MEXaHHUYECKAs.
OcoOenHocTu cTpoeHUs, PYHKIUN U pacOIOKEHUs TKaHEeH B OpraHax pacTeHUI

4.3

BererartuBHble U reHepaTUBHbBIE OpraHbl pacTeHU. OYHKIIMKA OPraHOB U CUCTEM
opranoB. Kapkac pacreHuid. /J[BUKEHHE MHOTOKJIETOUYHBIX PACTEHUMN: TPOIU3MBbI
n Hactuu. llormouieHue BOJIBI, YIJIEKHCIOIO Ta3a M MHHEPAaJbHBIX BELIECTB
pacrenusimu. Jlpixanue pactenuid. uddysus razoB yepe3 NOBEPXHOCTH KIIETKH.
TpancnopTHele cuUCTEeMbl pacTeHui. Beinenenue y pacteHuil. 3ammra y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrtukyna. CpencrtBa macCUBHOM M XUMHUYECKON
3auThl. ODUTOHLIMUIBI.

PasgpaxxuMocTe U peryisinuss y OpraHusMoB. PazgpaxuMocTe W perymnsauus y
MHOT'OKJIETOYHBIX pacTeHuil. POCTOBbIE BELIECTBA U UX 3HAYEHUE

4.5

MHOroKJI€TOYHbIE  JKMBOTHBIE. B3aMMOCBA3b  4YacTe€l  MHOTOKJIETOYHOTO
opranusma. TkaHU, OPraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpPraHU3Ma.
OpranusMm kak enuHoe nenoe. I'omeocra3. TkaHu )KUBOTHBIX M 4eslOBeKa. THIbI
KUBOTHBIX TKaHEH: SIMUTENHalbHAs, COEIWHUTEIbHAsl, MBIIIEYHAs, HEpPBHAs.
OcobeHHOCTH  CcTpOoeHMs, (QYHKIUI U paclojoKeHHs TKaHed B opraHax
KUBOTHBIX U YEJIOBEKa

4.6

OpraHbl U CUCTEMBI OPTaHOB >KUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPIaHOB.
Onopa Tena opranu3MoB. CKeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHUH ckeneT. CTpOeHHE W THUIBI COEAMHEHUS
KOCTEM.

JIBrK€HHEe MHOTOKJIETOYHBIX KUBOTHBIX. lIuTanme xuBoTHBIX. IluTanue
MO3BOHOYHBIX KHMBOTHBIX. /IpIxaHue xuBOTHBIX. KoxHoe npixanue. JXKabGepHoe u
JIETOYHOE JIbIXaHUE.

JlpIxaHWe€ TO3BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCIIO)XHEHHE CTPOCHHUS
JIETKHX IMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTelbHAsA CUCTEMa 4YeloBeKa. MexaHusm
BEHTWIALIMM JIETKUX Yy MTHLl W MICKONUTAIOUUX. TpaHCIOpPT BEIIECTB Yy
opranu3MoB. TpaHCIOPT BEIIECTB y JKMBOTHBIX. KpOBEHOCHas cucrema u ee
opranbl.  KpoBeHocHass ~ cuctemMa  TO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpoBoOOpamieHus. OBOJIOLUOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX >XUBOTHBIX. BplneneHue y opraHusmMoB. Beigenenue y
KUBOTHBIX. CokparurtenbHble Bakyonud. OpraHbl BblaeneHus. CBfA3b MOJOCTH
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TeJla ¢ KpPOBEHOCHOM M BBIICIUTEIBHON CUCTEMaMHU. BhijelieHne y H03BOHOYHBIX
KUBOTHBIX. 3allliTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpOBBI © WuX
MPOU3BOJIHBIC. Pa3ipaKMMOCTh U PETYJSIIKS y OPraHUu3MOB. Pa3ipakumocTs y
OJTHOKJICTOYHBIX OpraHW3MOB. TakKCHCBHL. Pa3zapakuMoCTh W Peryisius y
MHOTOKJICTOYHBIX pacTeHHU. POCTOBBIC BellecTBa M X 3HAUCHHE.

HepBHas cuctema u pedrexkTopHas peryisius Y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cucrema u ee OT/elbl. DBOIIOIMOHHOE YCIOKHEHHE CTPOCHHS HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputMoB W mporpamMm Uil d3(pPeKTHBHOW (PYHKIIMOHAIBHON
AHHOTAIlMd  TE€HOMOB,  TPAHCKPHUITOMOB,  IPOTEOMOB,  METa0OJIOMOB
MHUKPOOPIaHU3MOB, PACTEHHIA, )KUBOTHBIX U YEIIOBEKA

OpFaHI/ISM YCJIOBEKA U €TI0 3JO0POBLEE

5.1

Opransl ¥ CUCTEMBI OPraHoB 4YenoBeka. OTaensl rOJJIOBHOIO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pednexc wu pedumekropHas nyra. be3yclnoBHbIE UM yCIOBHBIE
peduiexcel. I'ymopanbHas perymnsuus M SHAOKPUHHAs CHCTEMa XUBOTHBIX M
yesoBeka. JKene3bl SJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlefiCTBHE TOPMOHOB.
B3auMocBs3p HepBHOW M 3HJIOKpUHHON cucreM. [umoTtamamo-runodusapHas
cucrema. Pediexc u pedaexropHas ayra. be3ycinoBHbBIE B YCIOBHBIC PeICKCHI

5.2

3amuTa opranu3zMa ot OosiesHel. iMmmyHHas cuctema yenoBeka. KineTouHslil u
TYMOpaJbHBIA HMMYHUTET. BpoXXKIeHHBIN, NpUOOpeTeHHBINH crenuduueckuit
UMMYHUTET. Teopusi KIoHaIbHO-cenekTuBHOrOo mMmyHutera (I1. Dpmaux, ©.M.
bepuer, C. ToneraBa). BocnamuTenbHble OTBETHl OpraHu3moB. Pounb
BPO’KJICHHOI'O HIMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBeHnocHas cucrema u ee opranbl. Cepale, KPOBEHOCHbBIE COCYJbl U KPOBb.
Kpyru xpoBoobparienus. Pabora cepiiia u ee perymsus

5.4

Hpixanue yenoseka. Jnuddysus razos uepe3 NoBepXHOCTh KIETKH. J{pIxaTenbHas
cucreMa 4ejoBeka. JlpIxaTelbHas IOBEPXHOCTb. Perymsauus — abIxaHus.
JlpixaTenbHble 00bEMBI

5.5

[MumeBaputenpHas cuctemMa uenoBeka. OTHenbl MUIIEBAPUTEIBHOTO TpaKTa.
[IumeBapuTenbHble  Kele3bl.  BHYTPUIIONOCTHOE W BHYTPHUKIIETOYHOE
MUIIEBAPEHUE

5.6

ITokpoBsl u ux mnpousBoaHble. Opransl BbyaeneHus. Ilouku. CrpoeHue u
¢yHkunonuposanue HedpoHa. uibTpanus, cekpenus U oOpaTHOE BCachIBaHHE
KaK MEXaHU3MbI pabOoThl OpraHoB BbleseHus1. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbImedHas cucrtema. CkeaeTHEIC MBIIIObBI U HUX pa60Ta.
CTpOeHI/IC W TUIIBI COCANHCHUA KoCTel

TeOpI/I}I 3BOIIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

6.1

OpomonmonHass  teopust Y. JlapBuna. llpeanocbulku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.
JIBroKy1e cuiibl 3BoMONMK BUAOB 1o Y. JlapBuHY (BbICOKas WHTEHCUBHOCTH
pPa3MHOXKEHHS OpraHU3MOB, HAacleACTBEHHas M3MEHYMBOCTh, OopblOa 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U HUCKYCCTBEHHBINH 0TOOD).
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Odopmnenne cuaTeTndeckoil Teopun sBoonun (CTDI). HeittpanbHas teopus
3BOJIOIINH. COBpeMeHHaSI S3BOJOIMOHHAsA 6I/IOJIOFI/I$I. 3Hauenue BBOHIOHHOHHOﬁ
TeopuH B HGOPMUPOBAHHH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA

6.2

[Monmynsauus kak sjaeMeHTapHas eauHuna 3BojoLud. COBpPEMEHHBIE METOJIbI
OLIEHKM T€HETHYECKOro pa3zHooOpasusi U CTPYKTYpbl momyisnuid. V3meHeHue
reHoQOoHJa MOMYJSAIMM KakK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SBJIEHHE. 3aKOH
reHeTuyeckoro pasHosecus Jxx. Xapau, B. BaiinOepra.

OneMeHTapHble (QakTOpbl (IBMXKYIIME CHJIbI) 53BOMIOUMU. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHuuBOCTh. /[lpeiip rTeHoB - ciyuaiiHble
HEHalpaBJICHHblE M3MEHEHUs 4YacToT ajenedl B nomymsiuuax. OQQexT
OCHOBATEJI. Murpanuu. N3omsanus MOIYJIALAN: reorpaguyueckas
(mpocTpaHcTBEHHAas ), Orojoruueckast (penpoyKTUBHA ).

EcrecTBennblii  orOop - HampaBisitouii  ¢akrtop sBomonuu.  Dopmbl
€CTeCTBEHHOI0  0TOOpa: JBHXKYIUMH, CTaOWIM3MPYIOLIMM, pa3pbIBaIOLINMA
(mu3pynTuBHbI). [TonoBoit oTOOP.

[IpucnocoOaeHHOCTh ~ OpraHU3MOB  KaK  pe3yjJpTal  MUKPOIBOJIIOLIUU.
Bo3nukHOBeHHE  TpUCHOCOONEHWH y  OpraHm3mMoB.  ApomMopdo3bl U
puanoanantauuu. Ilpumepsl npucnocoGnenuil y opranu3mMoB. OTHOCUTEIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kputepum U cTpyKTrypa. BunoobpazoBaHue Kak pe3yibTaT
MUKpOdBOJIoIMH. M3omsimus - kimodeBoil (akrop BumooOpasoBanus. [lytn u
CIIOCOOBI BHJ1000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
cUMIIaTpu4eckoe  (dKOJOru4eckoe),  "MruoBeHHoe"  (TOJUILIONAU3AINS,
ruGpuau3anys). JnmurenbHOCTh HBOIIOLMOHHBIX IPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOIIOTUIECKOTO pa3HO0Opa3usl.

Poinb 3BOIOIIMOHHON OMOJIOTHH B Pa3pabOTKe HAyYHBIX METOAOB COXPaHEHHS
O6nopazHoo0pasrs. MUKPOIBOIIONUS W KOIBOIIONHS TApa3UTOB M HMX XO3SEB.
MexaHu3mbl (GOPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI GOPHOBI
C HeH

6.3

MeTtoapl n3yueHuss MakposBostouuu. [lageoHTomornyeckue MeToJlbl U3yueHUs
sBomtoun. Ilepexoansie GpopMbl U pUIOTEHETHYECKHE PSAJIbI OPTAaHU3MOB.
buoreorpaguueckue MeToibl u3ydeHus 3Bostonuu. CpaBHeHue (Gopsl U hayHbl
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emsn. Buapl-sHaeMuku u
PEJUKTBHIL.

OMOpHOJIOTMYECKHE U CPaBHUTEIBHO-MOP(OIOTHYECKHEe METOAbl H3yYSHHS
sBONIIOLIMU. ['eHeTHyeckne MeXaHW3Mbl SBOJIIOIMM OHTOT€HE3a W IMOSIBICHUSA
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  aHAJIOTMYHBIE  OpraHbl.
Pynmumentapaple  opraHbl M aTaBU3MBl.  MOJEKyISpHO-TEHETUYECKHE,
OMOXMMHYECKHE M  MaTeMaTHYeCKWe  METOJAbl  U3YYEHHs]  IBOJIOLUH.
I'omonorununsie TeHbl. COBpeMEHHBIE METOABI MOCTPOSHHS (PHIIOTEHETHIECKUX
JepeBbEB. XPOMOCOMHBIE MYTAI[MU U IBOJIIOLHS TEHOMOB.

O6mme 3aKOHOMEpPHOCTH (TIpaBWia) HBOMIOIMK. HeoOpaTuMoCTh HBOJIOIUN.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIIOLIUT

6.4

HayuHble TruMmoTe3sl MNPOUCXOXKACHUS JKM3HM Ha 3emie. AOuoreHes u
naHcrepMus. JloHaydHbIE TPEICTABICHUSI O 3aPOXKICHUH KU3HU (KPEAITMOHU3M).
I'nnore3a MOCTOSHHOIO CaMO3apOKIAEHUS KU3HU U €€ ONPOBEPKEHHUE OIBITAMU
®. Pemu, JI. Cnamnannanu, JI. Ilactepa. IlpomcxoxxiaeHune XuW3HU U
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acTpOOHOJIOTHS.

OcHoBHbIE 3Tanbl HeopraHumdeckoi spomtouuu. IlnanerapHas (reosnoruueckas)
sBOJOLUS. XHMMHUYECKass 5SBOMIOLMA. AOHOI€HHBIH CHHTE3 OpPraHUYECKHUX
BemectB u3 Heopranuwvecknx. Omeit C. Mumnepa u . KOpu. OO6paszoBanue
nojauMepoB U3 MoHomepoB. KoanepBatHas runore3a A.M. Omapuna, runoresa
nepsuyHoro Oynmpona Jx. XonpaeliHa, reHetrmdeckass rumoreza I'. Memnepa.
Pu6oszumser (T. Yek) m rumoresa "mmpa PHK" V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnu u Meronsl ee u3ydeHus. Mckonaemble OpraHU4eCKHE OCTATKH.
I'eoxponomnorust u ee Meronbl. OTHOCHTENbHAS M A0COJIIOTHAS TEOXPOHOJIOTHSI.
I'eoxpoHosOornyeckas mKasua: 30Hbl, 3pbl, IEPUOJBL, FTIOXH.

HavanbHele 3Tanel opraHndyecko 3Boirouuu. [losBiaeHue u sBomonuUs NEPBBIX
KJIETOK. OBOJIONMS MeTaboiau3Ma. BO3HMKHOBEHHE MEpPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MHKPOOHbIE OWOIJICHKHM KaK aHajor TMEepBBHIX Ha 3emie
cooOuiectB. CTpoMaToauTsl. [IpoKaproOThl U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuor (cuMOMOreHe3). DBOJIIOLUOHHOE IPOUCXOXKIACHUE
BUpYycOB. IIponcxoxaeHue MHOIOKJIETOYHBIX OpraHu3MOB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl HBOJIOLUM BBICHIMX pacTeHHH. OcHOBHbIE apoMopdo3bl
pacteHuii. Beixon pacrenuid Ha cyumy. llosBieHue CHOpOBBIX pPAacTeHUM U
3aBoeBaHne UMM cymu. CemeHHble pacteHus. [IponcxokaeHHe IBETKOBBIX
pacTeHui.

OCHOBHbIE 3Tanbl 3BOJIOLUUM KUBOTHOro Mupa. OCHOBHbIE apoMop(do3bl
KUBOTHBIX. Benjckas ¢gayna. KemOpuiickuil B3pbIB - MOSIBIEHUE COBPEMEHHBIX
Tunos. IlepBbie Xopa0BbIE KUBOTHBIE. JKU3HB B BOAE. DBOJIIOLMS IO3BOHOYHBIX.
[Ipoucxoxaenne ampudbuit n pentwmii. IIporcxoxaeHne MIECKOMHUTAIOMNX U
ntun. Ipunnun xmoueBoro apomopdosa. OcBoeHue OeCHO3BOHOYHBIMU U
II03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3emiie 110 ApaM M NEPUOAAM: apXeil, MPOTEPO30i, MAIEO30H,
Me30301, KaitHo30#l. OOmas XapakTEepUCTHKAa KIWMara W TEOJOTUYECKUX
IIPOLIECCOB. IlosiBnenue u pacuBeT XapaKTEePHBIX OpraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSIHUE HA Ta30BbII COCTaB aTMOC(HEPHI.
MaccoBble BBIMHUPAaHHS - 3KOJOTMYECKHE KpHU3HChl npouuioro. llpuumnel u
CIIEJICTBUSL MAacCOBbIX BbIMUPAaHUNA. COBpPEMEHHBIN 3KOJOTHYECKHH KpU3HC, €ro
0COOEHHOCTH

6.5

Pasnensr u 3amaum anTponosoruu. Mertonel anTponosoruu. CTaHOBJIECHHE
MIpe/ICTaBICHUH O MPOUCXO0XKIeHUH ueroBeka. CoBpeMeHHbIE HayYHbIE TEOPUH.
CxoncTBO uenoBeka ¢ KUBOTHBIMU. CHUCTEMATHUYECKOE IOJIOXKEHHE YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4Y€JIOBEKa C  JKUBOTHBIMU:  CPAaBHHUTEIBHO-
MOp(OJIOTHUECKHE, SMOPHOIOTHYECKHE, bu310I0r0-0MOXUMHUYECKHE,
noBefeHYeckne. OTnMuMs YenoBeKa OT JKUBOTHBIX. [IpAMoOxoxineHune wu
KOMIUIEKC CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra ¥ BTOPOU
CUTHAJIBHOW CHCTEMBI.

JiBmwxyue cuibl ((hakTophl) aHTPONOreHe3a: OMOJOTHYECKHe, COIHalIbHBIC.
CooTHolieHrne OMOIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaIuM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKHU - JBYHOTHE NPEAKHU JTIOACH.
UYenoBek  yMenblii, IIepBblE  M3TOTOBIEHUS OpyaMi Tpyna. Yenosek
NpSIMOXOAALIMM W TEpBBIM BBIXOJ JoAel 3a mpeaensl Adpuku. Yemosek
reiens0eprckuii - oOmuUi NpeloK HeaHAEepPTaTbCKOro 4YelloBeKa W YesloBeKa
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pa3zymHOro. YeynoBeKk HEAHACPTAIbCKUM KaK BHUJ JIIOJIEH XOJIOJHOrO KJiIMMara.
UYenoBek pasyMHBI COBPEMEHHOI'O THIIA, JCHUCOBCKHM 4YEJIOBEK, OCBOCHUE
KOHTMHEHTOB 3a npeaenamMu A(QpHkH.

DBOJIIOLIMSL COBPEMEHHOTO UYeJOBeKa. ECTECTBEHHBI OTOOp B MOMYJSALUAX
yejnoBeka. MyTallMoHHbIM npouece u noiauMmopdusM. IlonynasuuoHHbIE BOJIHBI,
npeiid renos, murpanus U "3¢dexktT ocHoBaress" B MOMYJAUSAX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckue pacel. llomstue o pace. bonpmue pacel:  eBponeouaHas
(eBpasuiickasi), aBCTpajO-HETpOHWJIHAs  (dPKBaTOpHalbHAsi), MOHTOJIOMIHAS
(a3smarcko-aMepuKaHcKas). Bpemss u myTH paccerneHusi yelioBeKa IO IUIaHETe.
EnuncTBO  uenoBeueckux pac. HaydyHas  HeCOCTOSTENBHOCTb — pacu3Ma.
[TpucnocoOIeHHOCTh YeNOoBEKa K pa3HbIM YCIOBUSM OKpYKAIOIIEH Cpembl.
Bnusuue reorpaduueckoil cpeasl u  apeiida TeHOB Ha MOPQOJIOTHIO U
(bU3MONOTHIO YeIoBeKa

7 DKOCHCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTHU

7.1 Paznensl u 3agaun sxosiorun. CBs3b HKOJIOTHU C IPYTUMH HAyKaMH.
Metoast sxonoruu. IlomeBble HabOmOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
IpUpoAHble U JaboparopHble. MojaenupoBaHHE€ B HKOJIOTMH. MOHUTOPHUHT
OKpY>KaroIlen Cpe/Ibl: TOKAIbHBIN, pErHOHAIBHBIN U TT100aTbHBIN

7.2 Dkojorudeckre (akTopbl W 3aKOHOMEpPHOCTH ux naeiictBus. Knaccudukarus

HKOJIOTUYECKUX (aKTOpOB: abWOTHYECKHe, OMOTHYECKHE, aHTPOIIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JAEUCTBUS dKosnormdeckux Qaxropos. [IpaBuio
munnmyma (K. Imopenrens, 0. JIu6ux). TomepanTHOCTh. DBPUOHMOHTHBIE H
CTEHOOUOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢paktopsl. CBeT Kak IKoJOTHUecKuil (akrop. JleicTBre pa3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. OKOJOTHYECKHE TPYIIBI
pacTeHMii W KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHanbHas poJib CBETA.
dotonepuonusM. Temmeparypa Kak dKonorudeckuil ¢akrtop. [lelcTue
TEMIIEpaTypsl Ha OpraHu3Mbl. [[OMKHUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak okojormueckuil (¢akrop. IlpucnocobiieHuss pacTeHH K
noJiiep>KaHuio BogHoro Oanmanca. Knaccudukanus pacTeHuil O OTHOIIEHHUIO K
Boze. [IprcnocoOaeHust )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO pexXuMa.

Cpenpl OOMTaHUS OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAas, ITOYBEHHas,
riyOMHHas  TOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUYECKHE
0COOEHHOCTH cpesl oOuTaHMs OpraHu3MoB. I[IpucrmocoOiieHus OpraHu3MoOB K
JKU3HM B Pa3HBIX CPEIaX.

buonoruueckue purmsl. BHemHne u BHyTpeHHNE pUTMBL. CyTOYHBIE M TOJIUYHBIE
putMbl. [Ipucrnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHMA
KU3HU.

XKuznennsle popmbl opraHu3MoB. [lonsTue o xu3HeHHOU (opme. XKuzHeHHBIE
(dopMBl pacTeHUi: JepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJIeTHUE TpaBbl. KU3HEHHbIE (POPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOHMOHTHI,
a3poOHOoHTBL. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue Qaxtoprl. Buasl GmoTnyeckux B3aWMOAEUCTBUN: KOHKYPEHIIMS,
XHUITHUYECTBO, cuMOM03 U ero (opmel. Ilapazutusm, koomeparus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTHpPAHTCTBO, HaXJICOHUYECTBO). Hetpoduueckue
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B3aUMOJCHCTBUsA  (Tommueckue, ¢opuueckue, (pabpuyeckue). 3HAUCHUE
OMOTUYECKMX B3aMMOJCHCTBUI Il CYIIECTBOBAHUS OpPTaHU3MOB B Cpele
obutanus. [[pUHINIT KOHKYPEHTHOTO UCKITFOUCHHS

7.3

DKOJIOTHYEeCKHE XapaKTepUCTUKH nomynauuu. llomymsiuusa kak Ouosiormyeckas
cucrema. Poiab HEOTHOPOAHOCTH Cpesibl, GU3NIECKUX OaphepoB U 0COOEHHOCTEH
Ouosioruu BUAOB B (POPMHUPOBAHUHU IPOCTPAHCTBEHHON CTPYKTYpPbI HOIYJIALUI.
OcHOBHBIE TI0Ka3aTeau MMOMYJISUN: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas M
[I0JIOBAsi CTPYKTYpa, POXKAAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MHUTpaLusl.

Okosorudeckass CTpykTypa nomnyissuud. OLleHKa 4YHCIEHHOCTH IOIYJIALHH.
JIluHaMyKa MONYJSILUU U €€ peryisauus. buoThyeckuii MOTeHIHal MOIYJISLUN.
MognenupoBanue JAMHaMUKM —nonyinsuud.  KpuBele  pocTa  4HMCIEHHOCTH
nonyiasauud. Kpusble BbDKHMBaHMSA. Peryisinys 4MCICHHOCTH IOIYJIALMI: POJIb
(GakTOpOB, 3aBUCALUIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

[lonatue 00 »skonoruyeckod Hume Buzaa. Mecrooburanue. MHoOromepHas
Mozenb 3kosorndecko HumM Jx.M. XarumHcona. Pa3mepsl 5KOJIOrMYecKon
Huuy. [loTeHnnanpHas U pealn30BaHHAs HULIN.

Bun kak cucrema nomynsuumil. Apeanbl BUIOB. Buabl M HMX JKU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTM  IIOBEIEHHWS W MUIPAalUld  KUBOTHBIX.
buonornueckre MHBa3MK YyKEPOIHBIX BUIOB

7.4

CooOmectBa opranu3zMoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3MamMu B OuoleHo3e. DKocucTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). OyHKIMOHANBHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHThI, penyueHTsl. Tpoduueckue ypoBHu. Tpoduueckue nenu u ceru.
Abuornueckue Onoku 3kocucteM. [louBsl UM wibl B 3kocuctemax. Kpyrosopot
BEIIECTB U ITOTOK SHEPTUU B DKOCUCTEME.

OcHoBHBIE TIOKa3aTeNIM IKOCUCTEMBbl. bruomacca m mpoaykuus. DKOJIOTHYECKUe
MUPaMUIbI YUCel, OMOMACChl U SHEPTHH.

HanpasiieHHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB - cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCUM W MX IPUYMHBI. AHTPONOIE€HHBIE BO3ACHUCTBUA Ha
cykueccun. KimmakcHoe —coobmectBo. buopasHooOpazue u  moiHoTa
KpYroBOpOTa BEIIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHble SKOCUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBIL. ATrpO3KOCUCTEMA.
Arpornenos. Pa3nnuus Mexxay aHTpOIIOT€HHBIMU U IPUPOJIHBIMH SKOCHUCTEMAMH.
YpOoskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucTeM. ['opozackas ¢uopa u
¢dayna. CunaHTponuzanus ropoackoit aynsl. buonsoruueckoe 1 X03HCTBEHHOE
3HAYEHUE arpo3KOCHUCTEM U ypOO3KOocHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUI OPraHU3MOB B 9KOCHCTEMAX.

[Iepenoc sHepruM U BEIIECTB MEXKIY CMEKHBIMU 3KOCUCTEMAMU. Y CTOWYUBOCTh
OpPraHM3MOB, TMOMYJSIIMM M DKOCHUCTEM B YCJIOBMSX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3/ICUCTBUI

7.5

buocepa - obOmemnanerapnas o0ojouka 3eMiIH, TJ€ CYIIECTBYeT WU
cyliecTBoBana >ku3Hb. YueHue B.M. Bepnaackoro o Ouochepe. ObGmactu
6uocgepsl u ee cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINU.

3aKOHOMEPHOCTH cyllecTBoBaHMs Ouocdepbl. OcoOeHHOCTH OHOCchepsl Kak
mI00anpbHOM  dKOocucTeMbl.  [/l[nHamMmueckoe  paBHOBecue B Omocdepe.
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KpyroBopotsl BemecTB M OHOT€OXMMHUYECKHE LHMKIBI (yriaepoja, a3oTa).
PurmuuHOCTS siBEHMIT B Onocdepe.

3onanbHOCTh Onocheprl. [lonstne o 6uome. OCHOBHBIC OMOMBI CYIIH: TYHJApPA,
XBOWHBIEC Jieca, CMEIIAHHBIE M IIWPOKOJIMCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMUYECKUE Jieca, BBICOKOTOPhs. KiMmar, pacTUTENBHBIA U
KUBOTHBI MUp OMOMOB CYIIIH.

CtpykTypa U (YHKIHUS JKUBBIX CHCTEM, OLIEHKAa MX PECYPCHOTO MOTEHIMAla U
OouocdepHbIX QyHKIHI

7.6 DKOJOTUYECKHe KPU3HUCHl U UX NMPUYMHBL. Bo3neiicTBue uenoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOM cpeabl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM CpEbI.
OxpaHna BoHBIX pecypcoB. Pazpymienue nousel. OXxpaHa NOUBEHHBIX PECYPCOB.
N3menenune kimmara.

AHTpPOIIOr€HHOE BO3/CHCTBHE HA PACTUTEIBHBIM U JKUBOTHBIA Mup. OxpaHa
PacTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHLUIBI OXPAHBI MPUPOJIBI.
Kpacusbie kauru. Oco6o oxpansiemble npupoiabie Tepputopuu (OOIIT).
Boranndeckue cazpl ¥ 300J0THYECKHE TAPKU.

OcHOBHbIE MPUHLHUIIBI YCTOWYMBOTO PpA3BUTHUSI YEJIOBEYECTBA M IPUPOBL.
PanmonansHoe  MpUPOAOIONB30BAHME W COXpPAaHEHHE  OMOJOTHYECKOTO
pa3zHooOpa3us 3eMiun

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YAEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akironepuoe o61mectBo «M3narenscTBo
«IIpocBemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuii A.A., Py6iioB A.M. u 1p.;
[Tox penakuueii [Taceunuka B.B. Akmronepnoe o6mectBo «M3narenscTBo
«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. UadopmaninoHHO-METOAUYECKOE MUCHMO 00 0COOCHHOCTSIX MPEToIaBaHus
yueOHoro npeamerta «buonorus» B 2025/2026 yueOHOM roay

2. Meronnueckue pekoMmeHnanuu. Cructema OleHKHU JTOCTHKEHUHN TUTAaHUPYEMBIX

MPEAMETHBIX pe3yJIbTaTOB OCBOEHUS yueOHoro nipeamera “buonorus”. 10-11

kiaccsl (2024 1.)
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HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCHI CETU
HUHTEPHET

OI'NC «Most mkoma»

bu6moreka IJOK

Poccuiickas 3mekTpoHHas mkosa
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