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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIpEJICICHHS] TOAXO0A0B K (OPMHUPOBAHUIO COJACPKAHUS YydeOHOTO MpeaMeTa
«buosioruss» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcollepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHErO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMOIOruK, €€ 3HaAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/ICICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopenesieHue 1o pasiejaM M Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpamme 1o OuOJIOTMM TaKXe Y4YUTHIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
IOPUHIMI TPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIM JIMYHOCTH, SKOJOTHYECKOT0 MBIIUICHUS, IPEACTABICHUN O 310POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHUEM K OKpYKalollled MNpUpOJHON cpeje.
[TosTOoMy HapsIy ¢ U3ydye€HHEM OOIIEOMOJIOTHYECKUX TEOpUM, a Tak)Ke 3HAHUM O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKH
11eJIECO00Pa3HOT0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaiam3a
BIIMSIHUSL XO3SMCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HAITPABIEHHOCTH
yueOHoro npeaMera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTBIO OOECIIeUeHUs



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

buonorust Ha ypoBHe cpenHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JUIA:  IIO3HAHUS  3aKOHOB  JKMBOM  Npupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl PELICHHs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHX 3HAHHMM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEp>KaHUsA, MPEACTAaBIEHHOTO B IMporpamme o
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, ONPEACISAIONINE aJCKBATHOE TOBEACHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS] 3HAHUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHusm Kak



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  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOM
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus ydeOHoro npenmera «buosorus» 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 TMPEACTABICHUI O €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, MHTEIUIEKTYaJIbHBIX 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 YMEHHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
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;

OCO3HAHHUE IICHHOCTU OWOJOTUYECKUX 3HAHUN ISl 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 COONIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



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



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCc(epHBIH.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHHU3aIllUU
YKABOW MPUPOIBD».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BeEHIECTB B KieTke. llogmepskanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOilcTBa OenkoB. buonornyeckue
byHKIIUM OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuumu sunuaoB. 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 Teopus — npuMep B3auMOJIEUCTBUSA
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: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM M mnactud. Buasl mmactun. HememOpanHbie
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.

JdleMoHCcTpaum:

[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 dKUBOM IPUPOAEH.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopaTopHas pabGota Ne 2. «M3ydyeHue CTpOEHHUSI KJIETOK PACTCHHI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa0oJIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

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

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

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. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS ¥ JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QPyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Ko,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJbHOE Pa3BUTHE OPTaHNU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAaOOphHl.  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: Oecrosioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM M SMYHUKUA. OOpa3oBaHHME M Pa3BUTHE MOJIOBBIX
KJIETOK — TraMmeT (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, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MHUKPOCKOIIL, MUKpOIpenapaThbl «CrniepMaTo3011bI
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. «HaOmiopeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. VIcTopus pa3BUTHUS T€HETUKU. Ponb nUTOI0OTHH
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam 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 MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyicHus. IlpaBuino JgOMUHMpOBaHMS. 3aKOH PpACHICIUICHHS TMPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TeHOTHIIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpEAENEHUE Noya. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. M. BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnuecknue UM reHepatuBHble MyTanud. CTBONOBbIE KieTKU. [IpuHUUAIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBI  ramer», «JlurubpumHoe  CKpelUIuBaHHEY,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO C mnoJioMm», «KapuoTumbl uYenoBeka © KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuuupoBanue», «Jurnbpumnoe ckpemmBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBaHUS Y AP030(UIiIbl HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

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

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI IMPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

buorexHosOorus Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
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, «OtaanéHnas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOAOB U KOPHEIIIOI0B AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbl U JOCTHXKEHUS CEJIEKLHUH PACTEeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3SMCTBO, J1abopaTOpHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuusig HSMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeAnochUIKM BO3HUKHOBEHUS
JapBUHU3MA. JIBIOKYIIME CHJIBI DBOJIIONMU BHUJIOB 1O JlapBuHY (M30BITOUYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust 3BotoIuH (CTD) u €€ OCHOBHBIE TTOJIOKECHHUS.

MuxkpoaBosorus. [lomymsiius kak eMHUIA BUAA U SBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B mpupojae. MyTalOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3onsims 1 MUrpausi.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

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

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEPTeHTHAs, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLNH.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyrommas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaum:



[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnoco6ieHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHs 3BOJIIOLMNU», OOBbEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

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

JlaGoparopnas pabora Ne 2. «Onmcanue nprCIoCOOJEHHOCTH OpTaHU3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH WM HX HBOJIOLUS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

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

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.

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

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

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

OCHOBHBIE CTaJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JleMOHCTpaLuM:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHasi CHCTeMa OPTraHUYECKOrO0 MUpPay,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTAEMbIX )KUBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

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



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
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAs.

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

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JIGHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAuY€HHE OWOTHMYECKUX B3aMMOJEHCTBUM ISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuka YuCI€HHOCTH NOIMYJISIUN U €€ PeryJisius.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJISAUUNA 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. «Ilomcy€T MIOTHOCTH MOMYJSAINUNA pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyoruyueckne cucrembl (dKocuctemsbl). [lonsTtne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BElIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTEIM HSKOCHUCTEMBI: OuMoMacca, MPOAYKIHUSA. IKOJOTHYECKUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6mochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKUE IIUKJIIBI 3JIEMEHTOB (yriepoa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHUS TMPUPOJHBIMU pPECypcaMd U MX HCHOJb30BaHue. JlocTKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBay, «llenmu nutanusy, «IKoJIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriiepoaa B Ouocgepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
YKUBOTHBIX, MPUHAIICKAINE K PAa3HBIM SKOJOTHUYECKHM TPYIMIaM OJHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YyYaroUUMUCA POCCUUCKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPENENICHHUI0, HaJu4yhe MOTHMBaUMM K OOy4YeHHI0  OHOJIOruw,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OHUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEJIA U CTPOUTD KU3HEHHBIC TUTAHBbI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMSI, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEHM IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;



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

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

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

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

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

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

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHWs 3HA4YEeHHUs] OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

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

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 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;



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

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJHTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

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

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB ¥ OIICHKM WX BO3MOJXKHBIX TIOCIEICTBUN NSt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TpoOJeM, CBS3aHHBIX C pPaIlMOHAJIHHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
MPUPOTHON Cpelie, YMEHHE NPOTHO3UPOBATH HEOJIArOMPUATHBIE JKOJOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON U COLMAIBHOUN
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKU, OCHOBAHHOIO HA JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

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

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3ALUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi mepexojJla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaroImxcs, GopMHpPYyeMOil
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIIHNX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTIMU.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMOJIeHHe,  HM3MEpPEHUE,  OKCIEPUMEHT U JIPYTux),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS W  YHUBEPCAIbHbIE Yy4yeOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeTtamnpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHUBEpPCATbHBIMH Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHH (BBIACIATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpENeIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS Il 0OBsICHEHUS (PaKTOB M SIBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pPaccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSTh CXEMHO-MO/IENTbHBIE CpelncTBa JUIS IIpEeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIIeHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

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

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

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

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX UHPOpMAIMH (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



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

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

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HaBaHWSA W 3alUTHl  WHOOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyaIluH,
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 Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

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



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh ACHUCTBUSA NO €€ NOCTHXEHHIO: COCTABIISITh IUIAH JCHUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HWIAEU C TMO3ULUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU 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 JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

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

CaMOCTOATENIbHO COCTABJISITh IUJIaH PEIICHHS NpoOJieMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

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:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKHM W CBOEBPEMEHHO IIPUHUMATh DPELIEHUA IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAIW3€ pE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «bruonorusp»
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEUCTBUN MO OCBOEHHUIO, UHTEPIIPETALUN U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUsAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbIe
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs! yueOHoro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CHCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA IS PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE PACKpbIBATh COJEpkKaHUE OUOJOIMYECKUX TEPMUHOB U TOHITHIL:
XKU3Hb, KJIE€TKa, OpPraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
HHEpPruM), TOMEOCTa3 (CaMOperyslus), ypoBHEBas OpraHu3alus KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHOM Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKJIEHUS KyIbTypHbIX pactenuit H. M. BaBuioBa), onpenensite rpaHuilbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJI0IEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHUI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOT0  HDKCIIEPUMEHTa,  BBIABIJKEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX



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

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY’KaIOIIUX JTIOICH, COOMIOIEHUSI HOPM IPAMOTHOTO TOBEJCHUS B OKPY>KaIoIIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOM OHoI0rNu " OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpPUHOE CKpPEUIMBAaHUE, CIEIUICHHOE HACcleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PY0OBAHUEM;

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

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

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

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

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPBHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIMHU), 3aKOHBI 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 OMOJIOTMH: HAOIIOJEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYUHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOILUX J0JeH, COOI0IEHU HOPM IPaMOTHOIO MOBEICHUS B OKpYKarolIei
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCUCTEMaxX (LIeTH MUTaHUS);

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

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEPIKaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcesbl
bubnunoreka LIOK
1 bronorus xax Hayka 2 https://m.edso0o.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpPraHU3aLUs 1 bubmmorexa [IOK
p 1 https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 1 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 HKHSHEESTENEHOCTE IIETKH 0 https://m.edso0o.ru/7f41c292
5 Pa3smHOXeHNE 1 MHANBUAYAIBHOE pa3BUTHE 5 1 05 bubnnorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M H3MEHUYMBOCTh 3 1 1 bubmmoteka IIOK
OpraHu3MOB https://m.edso0.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41c292
bubnunorexa LIOK
8 Pesepeiioe Bpems 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bubnunorexa LIOK
L IBOONKOHHAL OHONOTHA o L L https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 1 05 bubnnorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 OpraHH3MbL 1 OKpYKaIOWas Cpeia > . . https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4
Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

ChopMHupOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUPAa MU HAYYHOTO MHPOBO33PEHHS;, O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHUE
Oouosoruu; (QyHKIIMOHAILHON TPaMOTHOCTH 4YEJIOBEKa IS PEIICHUs

JKHN3HCHHBIX 3a1a4

YMeHHe pacKkpblBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHATHM: KU3HB, KIETKA, OpraHu3M; MeTabonu3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMeOcTa3 (CaMOperyJysius), YypOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAaMOBOCHIPOM3BEIACHUE (PEIPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BHUTHC

YMenue uznaratb OHOJIOTHYECKHE TEOPHH (KIETOYHAs, XpPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHHsl (0 LEHTpax MHOrooOpas3us MU TNPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.M. BaBuiosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAyYHOTO TIIO3HaHUSI B OHOJOTUH
(HabOmro/IeHNe W OIHMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHM3alysi W TpOBEJACHHE OHMOJOTHYECKOTO  OKCIIEPUMEHTA,
BBIIBIDKCHHUE  THUIIOTE3bI, BBISIBJICHHE  3aBUCUMOCTH  MEXKAY
HCCIIeTyeMbIMU BEIIMIMHAMH, OOBSICHCHHE TOJTYyYECHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMECHHE

ACJIaTh BIBOJAbI HAa OCHOBAHUU ITOJTYUCHHBIX pe3y.]'ILTaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIIETOK
MPOKAPUOT U  DYKAPHUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEIIECTB U
MPEeBpAICHUS DHEPTHH B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIUIOIOTBOPEHUS,  PAa3MHOXKEHUS, UHAMBUAYAIBHOTO  Pa3BUTHUSA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
GI/IOJIOFI/I‘-ICCKI/IX mpoucccoB nu SIBJICHPIP'I, UL IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 37J0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA HOCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHH [UIsi pallOHaIbLHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC TI'CHETHUYCCKUC 3aJadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIUMBAaHUE, CLUCIIJIICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI IpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnrofaTh MpaBwia Npu padoTe ¢ Y4eOHBIM U J1a0OpPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHYECKUE AacCMeKThl COBPEMEHHBIX HCCIICAOBAaHUI B OHOJIOTHWH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHBIE MICHMEHHBIE M YCTHBIE COOOICHHS,
00001mast 6MONIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11 KIIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJabTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001ero 06pa3oBaHus

ChopMupoBaHHOCTb 3HAHUI O MeCTe M POJM OMOJIOTMH B CUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu; (QyHKIMOHAIBHOW TPaMOTHOCTH 4YeNlOBeKa MJISi PELICHHS

JKU3HCHHBIX 3aJa4

YMmenue PacKpbeiBaTb COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H

TOHSTHH: BU, HOIMYJIAIWA, FCHO(l)OH}I, OBOJIIONUSA, ABUKYIIHUE CHIIBI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, HKOCUCTEMA,
OPOXYLUEHThI,  KOHCYMEHTBI,  PEIYyIEeHTHl,  LeNH  IHUTaHWuf,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass TeOopus  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBl  HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO II03HAHHS B OHOJIOTHH
(Habmro/IeHHe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HNOMYNISLMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OWOreOlEHO30B M  JKOCHCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JI€HCTBUSL HKOJIOIMYECKUX (PAaKTOPOB HA OpraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, JJI1 IPUHATHA ITPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
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 Ouosorun AJId palluOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBIIOJHATH JIAOOpPAaTOpHBIE M MpaKTUUYecKue paboTsl,
coOmonaTh mOpaBwia mpu pabore ¢ ydyeOHBIM M J1a0OpaTOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsipHBIE MaTepHAalIbl);

? paccMmarpuBaTh rio0aabHbIe IKOJIOTHYECKUE npo0IeMbl
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa

1.1

1.2

buonorus — Hayka o uBoil mpupoje. Ponp OGuonorun B popmMupoBaHUN
COBpEMEHHOW HayuyHOU KapTuHbI Mupa. CuctemMa OMOIOTUYECKUX HAYK

MeTo1p1 TO3HAHUS KUBOM IPUPOIBI (HAOIIOCHHE, SKCIIEPUMEHT, OMKMCaHuUE,
U3MepeHue, KiacCHu(pUKaIus, MOAECTUPOBaHUE, CTaTHCTUYECKas 00paboTka

JTAHHBIX )

JKuBnIe cCTEMBI U BX opranu3anus

2.1

JXussie cucremsl (OnocucTeMbI) Kak IpeaMeT u3ydeHus ouonorun. CBoiicTBa

OMOCUCTEM U UX pa3sHOooOpa3ue

2.2

YpoBHU Opranu3zanuu OMOCUCTEM: MOJIEKYIISIPHO-TEHETUUYECKHM, KIETOUHbIH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUN COCTaB KIJIETKH. XHWMHYECKHE JJIEMEHTHI: MaKpPO3JIEMEHTHI,
MHKpOdJIEMEHThl. Boxga W muHepansHble BemectBa. DyHKIMH BOABI U

MHHCPAJIbHBIX BEIICCTB B KJIICTKC. Hoz[,uepmaHI/Ie OCMOTHYECKOro OajaHca

benku. CoctaB u cTpoeHne OenKoB. AMHHOKUCIOTHI — MOHOMEpHI OEIKOB.
He3zaMmeHnMblE M 3aMEHUMBIE aMHUHOKHCIOTBL. AMHHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphI O€IKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS
U YeTBEPTUYHAs CTPYKTypa). XUMHUECKHUE CBOMCTBA OenkoB. buonornyeckue
GbyHKIIHN OEIKOB.

®epMeHTHI — Onosiornyeckue katanuzatopbl. CTpoeHue GpepMeHTa: akTUBHBIN
LEeHTp, cyocTparHas crnenuduanocts. Kodepmentsl. Butamuubel. OTimuuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOPOB

3.3

VYrneBonmpl:  MOHOcaxapunabl  (TJIFOKO3a, pubo3a W JI€30KCHpu003a),
aucaxapuabl (caxapos3a, JIaKTo3a) W ToJHcaxapuibl (Kpaxmal, TIUKOTEH,
1emono3a). buonorunueckue GyHKIUU YTIIeBOAOB.

Jlunuaer:  Tpurmnepuasl, crepouabl, Gochomunuasl.. [wapoduasHO-
ruapodoOHbIe cBolicTBa. buonormdeckue ¢GyHkuuu aunuaoB. CpaBHEHHE

YrijieBO40B, OCIIKOB M JIMIIU0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunobie kucnorsl: JHK wu PHK. Hyxneotuast — MoHOMepsI




HYKJIEMHOBBIX KucnoT. Ctpoenne u gpynkuun IHK. Ctpoenue u QpyHKINH
PHK. AT®: cTtpoenue u GpyHKIHH

3.5

LII/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpUsL. MCTOI[BI N3YUYCHUA KIICTOK

3.6

3.7

Krerka kak nenoctHas »uBasi cuctema. O01re npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekynbl JIHK kak reHernyeckuii anmapar, cucteMa

cuHTe3a OerKa

Tunbel knerok: »sykapuoTHueckas M IHpokapuorndeckas. OcoOeHHOCTH
CTpOCHHUSI TNPOKAPHOTHYECKOW KIeTkH. KiletouHas creHka OakTepuid.
CrpoeHue »ykapuOTUYECKOW KJIETKH. OCHOBHBIE OTIUYHUS PACTUTEIIbHOM,

YKUBOTHOH ¥ TPUOHON KIIETKH

3.8

3.9

3.10

[1oBEpXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKA, ITIMKOKAIHMKC, UX
¢bysukuuu. [Inazmaruueckas membOpana, e€ cBoiictBa U ¢pyHkuuu. L{uromnnazma
u e€ opranouabl. OqHOMEMOpaHHbBIE OPraHOUABI KJIETKH: SHAOILUIa3MaTHUeCKast
cerb (OIIC), anmapar I'onbaxku, Jm3ocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKA: MUTOXOHJpPUH, Tu1acTubl. [IporcxoxxaeHne MUTOXOHIPUM U TUIACTUL.
Bunpr mnactun. HememOpaHnHbie opraHOUIbl KJIETKUA: pUOOCOMBI, KJIETOYHBIN

LHCHTP, pPCCHUYKHU, KT'YTUKH. q)}/HKIII/II/I OpPraHona0B KIICTKH. Bxmarouenus

Snpo — perynaropubiii neHTp kietku. CTpoeHue spa: sjepHas 000104Ka,

KapHoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEHIECTB B KIIETKE

>KH3H€I[€$[T€J'IBHOCTB KIJIIETKH

4.1

4.2

4.3

OOMeH BelecTB, WK MeTab0IM3M. AcCUMIIIALUSA (TUIACTUYECKU OOMEH) U
JTUCCUMUIISIIINSA (SHEPTeTUUECKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
Metabonmu3ma. Tumbsl oOMeHa BeHIecTB: aBTOTPOQHBIA M TeTepOTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U NPCBpAICHUN SHEPIUU B KIICTKE

®orocunte3. CeroBas u TemHOBas (a3el  (orocunreza. Peakiuu
dotocunTe3a. DPdexkTuBHOCTh PoTOCHHTE3a. 3HaueHHe (OTOCHUHTE3a IS
KU3HU Ha 3emuie. BiusHMe ycrmoBui cpenbl Ha (DOTOCHMHTE3 W CHOCOOBI
MOBBIIIEHUS €T0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHUHTE3UPYIONIHe OakTepuu. 3HAYCHHE XEMOCUHTE3a IS

JKU3HU Ha 3eMiie

DHepreTudecknii oOMeH B KieTke. PacieruieHue BeIecTB, BBIICICHHE H
AKKyMYJUPOBAaHUE HSHEPTHH B KJIETKE. ODTambl JHEPreTUYECKOTO OOMeHa.
['muxonu3s. bpokenne u ero Buasl. KucmopoaHoe OKUCICHHUE, WM KIETOYHOE

npIxaHue. DPPEeKTUBHOCTh YHEPreTUIECKOr0 0OMeHa

4.4

Peakuuu wmatpuuHoro cuHte3a. ['eHermueckas wuHpopmamus u JIHK.

Peanuzanus reHernyeckoit nHpopMmayu B kieTke. [ eHeTHueckuit Koj u ero




4.5

ceorcrBa. Tpanckpunuus — wmarpuusbli cuHTe3 PHK. Tpamcmauus —
ouocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Postb pubocom B OMOCHHTE3E

Oeka

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mctopus otkpbeitus BupycoB (..
WBanoBckuii). OCOOEHHOCTH CTPOCHUSA U JKU3HENEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacteHuii, KUBOTHBIX M YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc ummynonedunmra uenoseka (BUY) — Bo3Oyaurens

CII1Ia. [TpodunakTrka pacripocTpaHeHUsI BAPYCHBIX 3a00J1€BaHUMA

5.1

Pasmuokenue u WHIAWBUAYAJIBHOC Pa3BUTHUEC OPraHN3MOB

Krnerounslii 1uki, WM KU3HEHHBIM LUK kieTku. WHTepdaza u MuTO3.
[Ipoueccrl, nporekaromue B uHTepdaze. Pernnkanus — peakuus MaTpUIHOTO
cunre3a [IHK. Crtpoenune xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIL.
JuniouHeli M TalUIOWAHBIA  XPOMOCOMHBIE HAOOpbhl. XpOMAaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS M HHJIUBUAYAIBHOTO pa3BUTHUSA
OpraHU3MOB.

Henenue xierku — muto3. Craguu murtosa. IIpoueccsl, npoucxondiyme Ha

Pa3HBIX CTAAUAX MUTO3A. buonornyeckuii CMBICII MUTO3a

5.2

5.3

@opMmBbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosoe U nojoBoe. Buapl Gecronoro
Pa3MHOXKEHHUA: JEJIEHUE HAJBOE, MOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHuE, BEIETATUBHOE  Pa3MHOXKEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metio3. Cragum meiosza. I[Iporecchl, mpoucxosime Ha CTaausx Menosa.
IToBenenue xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii cMbICi U

3HaYeHNEe MeNo03a

5.4

l'ameTtorenes — mporecc 0oO0pa3oBaHUS TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBeie skenme3bl: CeMEHHUKH W suuHuKH. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30H 1, SIHIEKIeTKa) — CIepMaToreHe3 u
ooreHe3. (OCOOCHHOCTH CTPOCHHS  SIMIICKJIETOK H  CIIEPMATO30HJIOB.

Onnonorsopenue. IlapreHorenes

5.5

WnnuBuayanbHoe pa3zButhe (OHTOreHe3). OMOpUOHAIbHOE Pa3BUTHE
(oMOpuorene3). Jrtambl AMOPHOHAIBHOIO PAa3BUTHUS Y TO3BOHOYHBIX
KHUBOTHBIX: JpOOJieHHe, TacTpyisuusi, opraHoreres. IlocTamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPUOHAILHOTO pPAa3BUTHA: TNPAMOE, HENpsMoe
(MumunHOYyHOE). BinsHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMsS: CTPOECHHE




CCMCHU, CTaAUH PASBUTHUA

HaCHeHCTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKH. Bxian
POCCUICKHX M 3apyOeKHBIX YUEHBIX B pa3BUTUE FEHETUKU. MeTO bl TeHETHKH
(ruOpuI0JIOTNYECKUN, IIMTOT€HETUYECKHHM, MOJEKYIIPHO-TEHETUYECKH).
OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUeCcKasi CHMBOJIMKA, UCIIOJIb3yeMas

B CX€Max CKpEIMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HaCJeI0BaHUsS NPU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MonorubpuaHoe CKpeuBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosieHus. IlpaBmwiio noMuHHMpoBaHMs. 3aKOH pacILEIUICHUS IPU3HAKOB.
I'nnore3a uncroTs! ramer. IloaHOE M HEMOIHOE JOMUHUPOBAHNUE.

JuruOpugHoe  CKpemiyBaHuWe. 3aKOH  HE3aBHUCHMOIO  HACIEIOBaHUSA
IIPHU3HAKOB. HI/ITOFCHCTI/I‘-IGCKI/IG OCHOBBHI I[I/IFI/I6pI/II[HOFO CKpClIMBaHMA.
AHnanusupyroniee — ckpemmBaHue.  Mcmonb3oBaHME — aHAIM3UPYIOLIETO

CKpCIIUBaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HaclieoBaHMe Tpu3HakoB. PaGora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO T'eHOB. HapylieHue cremieHuss TeHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJICICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enetuka mona. XpoMOCOMHOE OmpeAeNieHHe Mojia. AYTOCOMBI M TOJOBBIE
XpoMocoMbl. ['OMOraMeTHbBIE U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. BUbI M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Ponbe cpenpl B HEHACHEACTBEHHONM M3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON W3MEHYMBOCTH. BapualMoHHBIN psii ¥ BapUallMOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KonaudyecTBEHHblE M KaueCTBEHHbIE
NMpU3HAKK U WX HopMa peaknuu. CBoilcTBa  MOIU(MUKAITMOHHOM

U3MCEHYUBOCTHU

6.5

HacnencrBennas, WM TIE€HOTHIIMYECKAs, W3MEHYHBOCThL. KoMOWHATHBHAA
W3MEHUYUBOCTh. MeH03 M TMOJOBOM TpoIlecC — OCHOBa KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalMoOHHAsT HM3MEHYMBOCTh. Kiaccudukaius MyTaiimii:
TEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYMHBI MYTAIUH.
Myrtarensnsle ¢akTopbl. 3aKOH TOMOJOTHYECKHX pSJIOB B HaclE€ICTBEHHON

n3menunBoctu H.M. Basuiosa

6.6

I'eneruka denoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOABI TEHETHUKHU
YyeJoBeKa: TE€HEAIOTMYECKHH, OJIM3HEIIOBHIH, LIUTOT€HETUYECKU,

OMOXMMHUYECKUH, MOJEKYJIsIpHO-TeHeTH4YecKuil. CoBpeMeHHOe OmpeaeeHHue




7.1

7.2

7.3

TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBaHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE
¢ momomiwto I1I[P-ananu3a. HaciaeacTBeHnnbie 3a001¢BaHUS YeI0BEKa: TCHHEBIC
0one3Hu, OonesHu ¢ HACJICJACTBEHHON  MPEIPacioiOKEHHOCTHIO,
XpoMocomMHble  Oone3rn. CoMaTWYeCKMe W TeHEpaTUBHBIE MYTallUH.
[TpuHIMIBL 310pOBOTO 00pa3a JKWU3HH, JAUATHOCTUKH, NPOPHIAKTUKH U
JIEUEeHUS FeHETUYECKUX 0oe3HEH. Menuko-reHeTHYecKoe
KOHCYJIbTUPOBaHKE. 3HAUYCHNE MEIUIIMHCKON TeHETHUKU B MIPEAOTBPAIICHUHU U

JICYCHUU TCHETUYECKUX 3a00JIeBaHUI YEeITOBEKA
Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak HayKa W MPOIECC. 3apPOKICHUE CENEKIIMU M JOMECTUKAIHSI.
Yuyenne H.M. BaBwioBa o I1IeHTpax MPOUCXOXKIACHHUS M MHOT000pa3ws
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKAEHUS TOMAIIHMX >KUBOTHBIX.
Copr, nopoaa, mramm

CoBpeMeHHbIE METO/IbI celleKIMi. MaccoBbIi U MHIMBUIYaIbHBIA OTOOPHI B
CEJIEKIIMU PAacTeHUH U KUBOTHBIX. OleHKa 3KCcTephepa. bin3kopoacTBeHHOE
ckperniuBanue — UHOpuAUHT. Yucras nuHusa. CKpenMBaHue YUCTHIX JTUHUU.
I'erepo3uc, win rubpuanas cuna. HepoacTBeHHOe CKpellMBaHUE —
ayropunuur. OtnanéuHas rulpuamszanus U e€ ycnexu. VcKyccTBeHHBII
MYTareHe3 M MOJIyYeHUE IOJMUIUIONAOB. J[OCTHKEHHS CENEKLMH PACTEHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak OTpaciab MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pexkomOuHantHo JIHK u Tpancrennsix opranmszmoBn. Kierounas
nxeHepus. Kiertounesle KynabTypsl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE
pactenuil. KiioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MoOB. DKoJIorHYeckue U thuueckue npodnembl. MO — renerndecku

MOANGUIIUPOBAHHBIE OPTAHU3MBbI

11 KITACC

Kon

IIpoBepsieMbIii 3J1EMEHT COACPKAHMS

DBOJIOMUOHHAS OUOIOTU

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.
CBUOeTeNbCTBA HJBOMIONMUU. [lalleOHTOJIOTHYECKUE: IIOCIENOBATEILHOCTD
MOSIBJICHUST BUJIOB B MAJICOHTOJIOTHYECKOW JIETOMHCH, MEPEXOTHBIE (HOPMBI.

Buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH U (IOp MATEPUKOB H




OCTpPOBOB. :‘)M6pI/IOJ'IOFI/ILICCKI/Iei CXO0ACTBa M pa3jinviusg 3M6pI/IOHOB Pa3HbIX
BHU 0B IIO3BOHOYHBIX. CpaBHI/ITGJIBHO-aHaTOMI/I‘-IGCKI/IeZ TOMOJIOIT'MYHBIC,
AaHaJIOTUYHBIC, PYAUMEHTAPHEBIC OpTraHkbl, aTaBU3MBI. MOJ'ICKYJ'IHpHO'
OMOXHMUYCCKHUC: CXO0ACTBO MEXaHM3MOB HACJICACTBCHHOCTH W OCHOBHBIX

MeTabOoIMYECKUX MMyTeH y BCeX OpraHu3MOB

1.2

1.3

1.4

OpomounonHass teopus Y. JlapBuna. Ilpeanocbuiku BO3HMKHOBEHUS
JapBuHU3MA. J[BHKYIIHE CHIIBI 3BOJIONMU BUAOB 1Mo [lapBuHy (M30BITOYHOE
Pa3MHOYKEHHUE npu OTPAaHUYEHHOCTH pecypcos, HeomnpeaenéHHas

M3MEHYMBOCTb, 00pb0a 3a CylIecTBOBaHHE, €CTECTBEHHBII 0TOOD)

Cunrernueckass teopust sBomoiuu (CTD) u ocHOBHBbIE €€ TMOJOKEHUSI.

MuxkposBomtouus. [lomynsuus Kak eqMHULA BUAA U IBOTIOLIMU

JBmwxynme cuibl ((hakToOphl) HBOJIONUN BUAOB B NpHpojae. MyTalMOHHBIHA
npolecc U KOMOMHATUBHAS M3MEHYMBOCTb. [lomynsnnoHHbIe BOJIHBI U JIpeiid
reHoB. M3zomsiumst u murpanus. EcTecTBeHHBIH OTOOpP — HampaBiIsIOIMNA
¢axrop 3BosoIH. POpPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnioco0NeHHOCT, OpPraHU3MOB Kak pe3ysibTarT sBosouuu. [Ipumepsr
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALIUH.

Bun wu BunmooOpazoBanme. Kpurepuu Buma. OcHoBHblE  (opmbl

BU000pa30BaHus: reorpauueckoe, SKOJIOTHIeCKoe

1.5

2.1

2.2

MaKp03BOJ'IIOL[I/I$I. cDOpM]&»I OBOJIOIHNHA: (I)I/IJ'IGTI/I‘IGCKEUI, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLNN
Bo3HMKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie

JloHayuyHble TIPEICTaBICHUS O 3apOXACHUM >KM3HU. HaydHble Trunoressl
BO3HUKHOBEHUS XKM3HM Ha 3emiie: aOMoreHe3 M MaHCHepMHs. XUMUYecKas
ABOJIIOLIMS. DKCHEPUMEHTAIIbHOE TOATBEPKACHUE XUMHUYECKOH 3BOJIIOLUU.
Hauanbnble 3Tansl 6nonornyeckoit sBomtonun. ['unoresa PHK-mupa. Ilepsbie
KIETKM M uX odBomouus. DopmMupoBaHHE OCHOBHBIX TIPYII KUBBIX

OpraHu3MOB

PasButne xu3HM Ha 3emie no spaM u nepuoaaMm. Karapxein. Apxelckas u
npotepo3oiickas apel. Ilaneo3olickas spa u e€ mepHoAbl: KeMOPHUICKHIA,
OpJIOBUKCKHW, CHIIYPUHCKHM, IEBOHCKHW, KaMEHHOYTOJIbHBIM, IEPMCKHI.
Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHozoiickass d2pa W €€ Tepuoapl: MaJeOreHOBBIA, HEOTE€HOBBIM,
AQHTPOIIOI€HOBBIM. XapaKTepUCTHUKA KIUMaTa U TE€O0JOTMYECKUX IIPOLIECCOB.

OCHOBHBIC  3Tambl OBOJJIIOLIMM  paCTUTCIBHOI0O W XHBOTHOI'0O  MHpaA.




2.3

Apomopdo3bl y pacTeHUld U >KUBOTHBIX. [losiBIeHUE, paclBeT U BbIMHpPaHUE

TPYIII KUBBIX OPTraHU3MOB

Cucrema OpraHMuYecKOro Mupa Kak OTpaxeHue »3Boitonuu. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHn3MOB

2.4

DBOIIOLIMS YeIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpeacraBieHuii o
HPOUCXOKACHUH YeIoBeKa. MeToapl n3ydeHus: antpororeHe3a. Cxonacrsa u
pa3nn4Ms YyenoBeKa 1 )KMBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHHE YeTIOBEKa.

JiBmxymue cuibl ((hakTopbl) aHTporioreHesa. HacnencrseHHas n3MEHUYHMBOCTD
U €CTECTBEHHBIH 0TOOp. OO1mEecTBeHHBI 00pa3 JKU3HU, U3TOTOBICHUE OPYIUi

TpyHda, MbIIJIICHUEC, PCYb

2.5

2.6

3.1

OcHOBHBIE CTaAMM M BETBU JBOJIOLUH YEJIOBEKA: aBCTpaloONUTEKH, YemoBek
ymenslid, Yenoek mnpsaMoxomsamui, YenoBek HeaHaepTanbCKkuil, YemoBek
pa3syMHbIii. Haxo/lk1 HCKOMAaeMbIX OCTAHKOB, BpPEMsI CYILIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYAUs

Uenoseueckue  packl. OcCHOBHbIE  OOJBIIME  pachl:  €BPOINEOMIHAA
(eBpasmiickas), HErpo-aBCTpaJOUAHAs (PKBATOpUAbHAs), MOHIOJOWIHAS
(a3uarcko-aMepuKaHckasi). YepTbl MTPHUCHOCOOJICHHOCTH TPEICTaBUTENIEH
YeJOBEYECKHX pPAaC K YCIOBUSM CYIIECTBOBaHMA. EJMHCTBO ueloBeuecKux

pac. Kputuka pacusma
OpranusMsbl ¥ OKpy»Karouias cpeaa

DKoorus Kak Hayka. 3aladd ¥ pa3fieiibl SKOJOrMH. MeTobl SIKOJIOTHYECKUX
UCCleIoBaHUNA.  DKoJoruueckoe  MupoBo33peHue. Cpeasl  oOUTaHMSA
OpPraHU3MOB: BOJIHAS, Ha3eMHO-BO3/YIIHAs, MOYBEHHA,

BHYTPHUOpPTraHU3MEHHAas

3.2

3.3

3.4

Oxonorudeckue ¢akropel. Kiaccudukamus sKomornyeckux (akTOpOB:
abuoTnyeckre, OMOTUYECKHE U AHTPOINOTreHHbIE. J[eHCTBHE HKOIOTHYECKUX

($haKkTOpOB HA OPTraHU3MBI

AbGuotnueckue (GakTopbl: CBET, TeMIepaTypa, BilaxHOCTb. dDoTonepuoausm.
[Ipucniocobnenus oOpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (DaKTOPOB.

buonornueckue puTMbl

buotnueckue pakropel. Buasl OnoTnueckux B3aMMOAEHCTBHIM: KOHKYpEHIIUS,
XUIIHUYECTBO, Mapa3uTH3M, MYyTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), AaMeHcalu3M, HelTpanusMm. 3HaueHHe OHWOTHYECKHUX

B3aUMOJCUCTBUI JJIA CYIICCTBOBAHUSA OpTraHnu3MOB B MIpUPOAHBIX




CO00IIIeCTBAX

3.5

KOJIOTHYECKHUE XapaKTCPUCTHUKKU  IIOIIYJIAIHH. OCHOBHBIE  TIOKa3aTeIIN
nomyidauuu: 4YuCJICHHOCTD, INIOTHOCTH, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

MUT'panus. I[I/IHaMI/IKa YHUCJICHHOCTH MOMYJIIIHUU U eé peryisaaus

4.1

4.2

4.3

4.4

COOGH.ICCTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBAf,
HpOCTpaHCTBeHHas, Tpoduyeckas (mumesas). Bumsi-momuHantel. CBs3u B

OuolEeHo3€e

Okonoruyeckue cuctembl (d9kocuctembl). Ilonstue 00 »3kocucreme u
6uoreoneHo3e. OyHKIMOHATIbHBIE KOMIOHEHTHI 3KOCHCTEMbI: IPOAYLIEHTHI,
KOHCYMEHTBI, peayLeHTbl. KpyroBopor BemecTB U IOTOK BSHEPruud B
skocucreme. Tpodudeckue (MuiieBble) ypoBHU 3KocucTeMbl. [lumieBble nenu
u cerd. OCHOBHBIE IIOKa3aTelM OHKOCUCTEMBI: OuoMmacca, IPOAYKLUS.
DKOJIOruyeckre NUpamMHbl: MPOIyKIIMH, YUCIEHHOCTH, OuoMacchl. CBolicTBa

HKOCHCTEM: YCTOMYMBOCTb, CAMOpPEryJiLus, pazButue. Cykueccus

[Ipupoansie 3x0ocUcTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO
WIN IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
bruonornueckoe M XO3SMCTBEHHOE  3HAYEHUE  arpoO’KOCUCTEM U
ypOO3KOCUCTEM.

buopasznoobpa3ue kak ¢aktop ycroiuuBoctu sKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

VYyenne B.W. Bepnanckoro o Ouocdepe. I'paHuilbl, cocTaB U CTPYKTypa
6uocdepsl. Kupoe BemiectBo u ero ¢pyHkuuu. OcodeHHocTH Guocepsl Kak
r1100anbHOM 3KOCcHCTEeMBI. J[MHaMUYeckoe paBHOBeCHME U OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE IUKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTeHHBIE U3MEHEHHS B Ouocdepe.
['moGasbHBIEC PKOJTOTHYECKHUE TTPOOITEMBI.
OcHOBa palMOHATBHOTO YIPABJICHUS NPUPOIHBIMH pecypcaMd U UX

UCIoJIb30BaHue. JlocTrykeHus: OMOIOTHH U OXpaHa MPUPOJIbI
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