MNOACHUTEJBHASA 3AIINCKA

[Ipn pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TnonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, colepKaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakkKe IMOJOXKEHUS O
cnenuduke OMoIOrnu, €€ 3HAYeHUH B MMO3HAHUM KUBOM MPUPOJLI U 00ECIICYCHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpEEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Aa€T NpeacTaBIeHHWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYHAIOUIMXCS CpeACTBaMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTIPYKTypy, pacupeneiieHue [0 paszleiraM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 0OpPa30BaATEIBLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcsl.

B nmporpamme 1o OuHOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
IPOCMATPUBAETCS HANpPaBICHHOCTb Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GbOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILIEHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsiny ¢ u3ydyeHHeM OOIEOMOIOTUYECKUX TEOPUH, a TaKXkKe 3HAHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEHEBHOM JKU3HU ISl PELICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIHKO-
Te€HETHYECKOTr0 KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1€JecCO00pa3HOro MOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiau3a
BJIMSHUSA XO3SMCTBEHHON JAESTENBHOCTH 4YEJIOBEKAa HAa COCTOSIHUE NPUPOJIHBIX U



HCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HANpaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIOBUH ISl pEIICHUsI OJJHOM U3 aKTyalbHBIX 3ajau IMKOJILHOTO0 OHOJIOTHYEeCKOTrO
oOpa3oBaHus, KoTOopas mpeanosnaraer (GopMupoBaHHe Yy  0O0ydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIMpsieT ¥ 0000IIaeT 3HaHUSI O KUBOHM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIOIUHU, CO3JAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
KU3HHU, SKOJOTMUYECKOI0 MBIIUICHHUS, [IEHHOCTHOTO OTHOILIEHUS K KUBOM MpHUpoe
U YEJIOBEKY.

Bonbioe 3nHaueHrne OMOIOTUSI UMEET TAKXKE JJIsl PEUICHHS] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaronuxcs. M3ydyenne omosorun odecrneynBaeT yciaoBus s GOpMUpPOBaAHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBbl, CIIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
NPEICTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYECHUH Y4eOHOTO MpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAHMs, IMPEICTAaBICHHOIO B MPOrpaMMe II0
OHnoNIOTHN.

Ot60p coxaepkanus yyeOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jld, B COOTBETCTBUH C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIst
dopMupoBaHus OOmIEeH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U TNPaKTAUECKOW AesitenbHOCTH. Oco00e MECTO B ATOM CHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPHIE CIyKaT OCHOBOM st POpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHE COACpXaHUS y4yeOHOro Marepuajia B MPOTpPaMMe I10
OMOJIOTMH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICTICHBI CIICAYIONINE COJepKaTeIbHbIe TUHUH: «bronorus kak Hayka. MeToabl



Hay4yHOro mo3HaHus», «KneTka xak Ouomoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOT00Opa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBOU NPUPOJBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCITIOJI30BaTh 3TU 3HAHMS I TPAMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOEHHE OOYYaIOUIMMHCS CHUCTEMBbl 3HAaHUM O OMOJOTHMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJlaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHU3allMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaAJbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHaIM3a JAaHHBIX O MYyTAX PAa3BUTUS B
OMOJIOTMM HAy4YHBIX B3[JISI0B, MJAEH U MOAXOAOB K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbBITA, MOJYYECHHBIX MpPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOH JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI YEJIOBEKOM KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU JISI
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero o6pasoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (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 OMOJIOTUM 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 KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
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 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpPTraHU3AIUU
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 MHUHEpPaJIbHBIX BellecTB B Kierke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKHEe CBoilcTBa OenkoB. buojornyeckue
GbyHKUIMUU OENKOB.



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

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

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu aunuaoB. 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.

[{uTosnorus — Hayka o kierke. KinerouHas Teopus — npuMep B3auMOJICUCTBUS
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.

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 dKUBOM IPUPOJEH.

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, MHUKPOIpENnapaTbl 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 MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO IMpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

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

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (DHEeKTUBHOCTH
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
Ooenka. Ortanbl TpaHcasuuu. KomupoBanue amuHOkucioT. Ponas pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnoxaedpunura yenoseka (BMY) — BozOyautens CIIM/a.



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

JleMOHCTpaum:

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

Tabmuubl U cxembl: «Tunel nutanusy, «Merabonuzm», «MuUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-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, mporekaromue B uHTepdaze. Pemnmukanus — 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: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

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 U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
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. IloctamOpuonanbHOe pa3BuThe. THUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



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

Poct u pasButue pacreHuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

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

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIUTAIOWIETO», «SIHIIeKIeTKa MIIEKONUTaromeroy, «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

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

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPUOJIOTUM B CTAaHOBJICHWHM Te€HETUKHU. BKIag poccHicKMX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO-00pa3us THOPHUIOB IIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHMIO T'eHOB. HapylieHne cueruieHusi reHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['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 peakuuun npuszHaka. KoauyecTBEHHBIE M KAaYE€CTBCHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHas U3MEHUYNBOCTh. Kimaccudukamnus MyTamnuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[P-ananu3a. HacnencTtBeHHbie 3a00ieBaHUsI 4YeENOBEKA: TEHHbIE OOJE3HU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
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 u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE W €r0
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3aumonencTBue aJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pacTEHUU,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBm», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH TeTa), repOapuit «I'opox MOCeBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

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

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

Tema 7. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeleKUUU. MaccoBbli 1 MHAUBUAYAIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpelMBaHUWE YWUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpumuzanuss U e€ ycnexu. VICKyCCTBEHHBIM 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
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
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 OuoTexHoNOTHNY, «KileTouHble KyIbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

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



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypcusi«OCHOBHBIE METOABI W JOCTHXKEHHSI CEJIEKIUU PACTEHHU H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHAS OHOJIOTHSL.

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

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHJIOB B MMAJICOHTOJOTUYECKOW JICTOMUCH, MEPEXOAHbIE (HOPMBI.
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. MOJNEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, 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) 3BOJIOLMHM BUAOB B Ipupoae. MyTaluOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Ipucrnoco6eHHOCT, OpPraHU3MOB KakK pe3yJbTaT dBOJOIUU. [IpumMepbl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, mapajuiesbHas. HeoOpaTtuMoCTh IBOJTIOIIUH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



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

Tabmuib! u cxembl: «Pa3BuTHe OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3b», «Umnoamanrammm», «OOmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTOMOB U CeMsH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapta Mwupa, Kkoiekius «DoOpMbl COXPaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HayuHble THHOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCMEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU IBOIIOIMK. HavaabHbIe 3Tanbl
ounonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dphl. Ilanmeosoiickas spa u €€ mepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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



XapakTepucTuKa KJIUMaTa M IeoJIOTMYEeCKUX MnpoueccoB. 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.

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

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymublii. Haxonku HCKONaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue 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.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJHEUYHON CHCTEMBI», «Pa3BuUTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJOTMYECKMX HAXOIOK  MPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MHUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WIIU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3aeibl 9KOJOTuA. MeToabl SKOJOTHUECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckue, OHMOTHYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCH CTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
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 cxemsl: kapta «IIpuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PacTEHUN U3
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.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

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



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BElIECTB U MOTOK SHEPTHUHU B SKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

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

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

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

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

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

YenoseuecTBO B Ouochepe 3emin. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeMIIasi cocTaBisioIIas
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexr», «DakTopsl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anmukanus « TUmuYHbIe OMOIIEHO3b», TepOapuit
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300pa)K€HUs OXPAHSIEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



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

Cornmacno ®I'OC COO, ycraHaBnuBaiOTCs TpeOOBaHUS K pe3ylbTaTaM
OCBOGHHs OOy4aloIIMMHUCS TNpOrpaMM CpeAaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomnorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHWE OOYYAIOIIMMUCS POCCHUICKOMN
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWYWe MOTHUBAIlMM K OOYYCHHIO  OHOJIOTHH,
IIeJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHMX YOEXICHUM JIMYHOCTH HAa OCHOBE
KIIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTHS OHOJIOTHUYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPUCYIIUMUA CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOrO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOEHUS MpeamMeTa «bHOTOTUsS» AOCTUTAIOTCA B
€UHCTBE Y4YEOHOM U BOCHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE MpaBUIaMHA U HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPECHHEH TMO3ULHMM JIMYHOCTH, MaTPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIICHHUS K KYJbTYPHOMY HACJICAUIO U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Tpupoae U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOH II€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUMN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1)rpaaaHncKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocst Kak akTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YyBa)KCHHE
3aKOHA W PaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IMPHU CO3JaHHU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U IMMO3HABATENIbHBIX 3aJ1ay, BBITOJIHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JCHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCXKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUA
y4eOHBIX, TMO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMNOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON UJIEHTUYHOCTH,
MMaTPUOTHU3Ma, YBAXKEHHUSA K CBOEMY HApOJAYy, YYBCTBA OTBETCTBEHHOCTU MEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUIX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWMOJOTHHM, TOHHMMAaHWS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)K€HHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIECHHUE K CBOUM POJUTENSIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIIECHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHE U pealu3anus 370pOoBOro u 0Oe3omacHoro oOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TWTMEHWYECKUX TMpaBWJ U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM U OTAbIXa, peryispHas Qusnueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILUEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOTO0HE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpPEC K pa3inyHbIM cepaM NpodhecCHOHATBHOW AESITeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U C€aMOOOpa30BaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMS IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IOCIECICTBHA JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHWE TI00ATBHOIO XapakTepa 3KOJOTMYECKHX MpoOieM M MmyTed ux
pEelLIeHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUH OHOJIOTUU
3HaHUS W YMEHMS TpU pELIEHUH MpoOJeM, CBSI3aHHBIX C PalUOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOZICHHE  TPaBWJI  TMOBEACHHS B MPUPO/E,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOchephl);

AKTUBHOE  HEINPUIATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKAKOIIEH
OPUPOJTHON cpesie, YMEHHE MPOTHO3UPOBATH HEOJATOMPUSTHBIE IKOJIOTUYECKHUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;

HaJIM4KMe PA3BUTOIO 3KOJIOTMYECKOT0 MBIIUICHHS, SKOJIOTUYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIIPaBJIEHHOCTH, YMEHUS



PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUYECKOMN JIESITENHLHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJBTYphl Kak CpEICTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MO3HAHUS MUDA;

NOHUMAaHUE CrneuupuKu OHOJOTUM KakK HayKd, OCO3HaHUs €€ poju B
GbOpMHUpPOBaHUN PANMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IICJIOCTHOTO
MpEACTaBICHUS] 00 OKpYXKalollleM MHUpPE KaKk O €IMHCTBE MPUPOJIbI, YEJIOBEKa U
oOIIeCTBa, B IO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH Mpodsiem
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JJIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIaTh pPECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTeH BBIXOJIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAIMOHAIBLHOMY
UCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWMOJOTMYECKUX 3HAHMM B LEIX
MOBBINMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUpPYyeMOM
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa U MPOUCXOASIIMX B HEM M3MEHEHU,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HAay4yHBIX (AKTOB U
MMEIOITUXCS JAHHBIX C 1I€JIbIO MTOTYUYEHHUSI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIOIb30BaTh OUOJOTUYECKUE 3HAHMS IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTHh OCYILECTBISTH
MPOEKTHYIO U UCCIIEA0BATEILCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJOTHHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOCHHsI yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYArOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHS, OTPAKAIOLIUE
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPTus, SABJICHHE, MPOLIECC,
CHCTeMa, Hay4yHBIH (DaKT, MPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHWE,  HAONIONEHWE, U3MEpPEeHHe, OKCIEPUMEHT H  JPYTuXx),
yHUBEpCalbHble Yy4eOHbIe JelcTBHUS (TIO3HABaTENIbHbIE, KOMMYHHUKATHBHBIE,

peryJISTUBHBIC), obecrieunBaroIIIe dhopmMupoBaHUe (byHKITMOHATBEHON
I'PaMOTHOCTH ¥ COLMAJIbHOW KOMIICTCHIIMH OOYYaloIIMXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYCCKNE 3HAHWSI W YHUBEpPCAIbHBIC ydeOHbIC JICWCTBHS B
MO3HABATEJILHON 1 COIMAIbHOM MPaKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTpaMMBbl CPETHEro OOIIero
0o0pa3oBaHus JOJKHBI OTPAXKATh:

OBaajaenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJILHBIMH
AeHCTBUSIMM:

1)0a30Bble JIOTHYECKHE NeHCTBUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh TETu IeATCILHOCTH, 3a7aBas TapamMeTpbl W KPUTEPHH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHUE MOHATHUS U1l 0ObSICHEHUS (PAKTOB M SIBJICHUMN
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPAaCCYXICHUS (MHIYKTUBHBIC, JECIyKTUBHBIC, IIO
aHAJIOTUH), BBISABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PacCMaTPUBACMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMCHSITh CXEMHO-MO/IETbLHBIE CpelncTBa JUIS peACTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  TMPOTHBOPEUYMH  Pa3HOTO  pOAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS] TMPOOJIEMBbI C yU4ETOM aHalM3a MUMEIOIIUXCS
MaTepHaIbHBIX M HEMAaTePUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

2)0a30Bble HCCIeI0BaTEIbCKHE AeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIIbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJbl JIEATEIBHOCTH [0 MOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlUH, MPEeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHHUS, BIAJE€Th HAYYHOU TEPMUHOJIOTHUEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOPMYyJIHUpPOBATh COOCTBEHHBIC 3aJayd B 00pa3oBaTEIbHOMN
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HAaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpEIICHHsS 3aJayd pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LIE€JECHANIPABICHHBIA MOUCK NEPEeHOca CPEIACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO M IPAKTHUECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIE TOIXOABl U PEIICHHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIOBapsX U
CIIPABOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHanM3upoBaTh
MHGOPMAIIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHbIE METOIbI MIPU MOUCKE U
otbope Ouosornueckor MHMOpMaIMK, HEOOXOAUMOM JIJisi BBITTOJTHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMy  TMpEeACTaBICHUS
Oouonoruueckoi MHGopMauu (cxembl, rpaduKy, AMATPAMMBI, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayeCcTBE CpeACTBAa MpU paboTe C
OWoJorMyeckoM HHQpOpMalME: MPUMEHATh XUMHUYECKue, (Qusnyeckue W
MaTeMaTUYeCKUe 3HAKU W CHUMBOJIBI, (HOpMyIbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpElCTBa
HaTIJISTHOCTH;

BJIAJCTh  HABBIKAMM  paclo3HaBaHWUs M 3allUThl  UH)OpMaIuw,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o0menue:

OCYUIIECTBJISATH KOMMYHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOre WJIM JUCKYCCHUHU MO CYIIECTBY OOCyXaaeMol TeMbl (YMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBITIOJHEHHS TMpesiaraeMoi
3aJa4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yUYACTHHUKOB
JIMajora Wik JUCKYCCUN);

pacrno3HaBaThb HeBepOalbHbIE CpPEACTBAa OOILIEHHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYaIlui,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHIOCOOaMU OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATDH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOU hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eITEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW U WHAMBHUIYaJIbHOM
paboThI U pelIeHUU OMOJIOTUYECKON MPOOIIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYMIOBLIX (HOpPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

NpPUHUMATh  IIEJIM  COBMECTHOM  JEATEIHHOCTH, OPraHU30BbIBATH WU
KOOPJMHHUPOBATH JEUCTBUA II0 €€ JIOCTHUKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,
pacmpenenartb poid ¢ Y4ETOM MHEHHMHA YYacTHHKOB, OOCYXIAaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJla W KaXKIOTO Yy4YaCTHHKA KOMAaH/Ibl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemyiaraTh HOBBIE TIPOEKTHI, OIICHWBATh WJEW C TIO3WIUA HOBH3HHI,
OPUTUHAILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TIOBEIECHUE B Pa3IMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.



OBJiaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

1)camoopranusanus:

UCIIONIb30BaTh OHMOJOTHYECKUE 3HAHUS JUIS BBISABICHUS MPOOJIEM M HX
pelieHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSX W MOCTYIKAaX MO OTHOUIEHUIO K YKUBOW MpUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIBHOCTh, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 3a7]aul B 00pa30BaTEIbHON
JEATEIIbBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJSITh IUIAH pEIIEHUS TpoOJieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaLIHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHUI;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAUIIMH B
pa3HBIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  peQUIeKCMM KaK  OCO3HaHUS
COBEpPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX PpE3yJbTATOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CUTyallUH, BhIOOpA
BEPHOI'O PEILLICHHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIDKCHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYrHX MpH aHaIW3e PE3yIbTaTOB
NEATEIbHOCTH;

3)npunsaTue cedsi M APyrux:

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl APYTHX MpPH aHaIU3e PE3yIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3UIIUU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI



[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CEIUpUUIECKUE [T yueOHOTo penMeTa «bromorus
HAy4YHbIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHUIO, HHTEPIPETALIUU U
npeoOpa30BaHUI0 3HAHUM, BUIBI JAESITEIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHHUA U
NPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YYEOHBIX CHUTYallUsAX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Owuonorued. B mporpamme mnpenMeTHbIe
pe3yabTaThl MPEICTAaBICHBI TI0 TOJaM O0yUYCHHSI.

[IpeameTHble pe3ysnbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» ¢ 10
Kj1acce NOJIKHBI OTPaKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa MU HAYYHOTO MHPOBO33PEHHUs, O BKIIAJIE€ POCCHUHCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PAaCKpbIBATh COJEpKAaHUE OWOJIOIMYECKUX TEPMUHOB U TOHSITHI:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB U IPEBpaIllCHHE
HHEPrumn), TOMEOCTa3 (CaMOperyssilus), YpOBHEBask OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHUE u3JlaraTb OHOJIOTMYECKHE Teopun (KIJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYJIIpHOH Ouonorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacteHuil H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
WX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAONIOAEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHHWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIABWKEHUE  TUIIOTE3bl,  BbISBICHHUE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJIYYCHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHH, TEOPHU W 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIACNATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHHW3MOB, OCOOCHHOCTH
IPOLECCOB: OOMEHa BEILECTB M NPEBPALICHUs SHEPIUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOT0 W 3HEPreTMYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
XKU3HM C I1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbS M 340POBBS
OKPYXAaIOIUX JOJEeH, COOII0/IEHH HOPM IPaAaMOTHOTO MOBEICHUS B OKPYKAIOIIEi
OPUPOJTHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHXKEHUI



COBpEMEHHOW  Ouojsoruu U OMOTEeXHONOTUH  UIsI  PAlMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJayd Ha MOHO- W
TUTHOPUHOE CKpEUIMBaHUE, CICTUICHHOE HAacleI0BaHWEe, COCTaBIATh CXEMbl
MOHOTUOPHUIHOTO CKpPEIIMBAaHUS JUIsl Tpe/icKa3aHus HaclieIOBaHUS TPU3HAKOB Y
OpTraHH3MOB;

YMEHHE BBIMOJHITH JIA0OpATOPHBIE M MPAKTHUECKHUE padOThI, COOMIOAATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MAacCOBOM MH(pOpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuasbl), STUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 UH(OPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHWs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHUSA, O BKIIAJE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAILHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pElICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpbIBATh COJIEpKaHUE OWOJIOTMYECKUX TEPMHUHOB U TIOHSITHIL:
BU/JI, TONYJISALNS, T€HO(OH, 3BOJIOLMS, ABMKYIIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHII000pa30BaHME, HKOJOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYLEHTbl, I1eNd IUTaHus,
HKOJIOTHYECKas MpamMua, OMoreolenos, ouocdepa;

YMEHHE W3jaraTh OHOJOTHYECKHe Teopuu (SBONIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoactsa K. M. bapa, depenoBanusi TJIaBHBIX HaIlpaBICHUN U
nyTteit spomorun A. H. CeeproBa, yuenuss o ouocepe B. 1. Bepnaackoro),
OTIPEIENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOIEHUE U
ONKCaHUE >KUBBIX CHUCTEM, TPOIIECCOB W SBIICHWH, OpraHU3allis W TMPOBEICHHUE
OMOJOTUYECKOTO  DKCIEPUMEHTAa,  BBIABMKEHHUE  THUINOTE3bI,  BBISIBICHHUE
3aBUCUMOCTH MEXy HCCIEAyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE TMOIYYCHHBIX
pPE3yNIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUNA M 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE TPU3HAKH CTPOSHUS OWOIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,



OMOTeOoEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUSI OSKOJOTHYECKHX (DaKTOPOB Ha OpraHuU3MbI, MEpeHoca
BEIIECTB M TIOTOKA SHEPTHMM B SKOCHUCTEMax, AHTPONOTEHHBIX HW3MEHEHHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOrC€OXUMHUYECKUX
ITUKIJIOB B Omocdepe;

YMEHHE MPUMEHSTh MOJyUYEeHHBIC 3HAHUS A1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUH, JJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HH C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3J0POBBS
OKPYXAIOIUX JIOJEH, COO0/IEHHs HOPM IPaMOTHOTO MOBEICHUS B OKPY KAIOIIei
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIWMOCTH HCHOJIb30BaHUSA JOCTHKCHUN
COBPEMEHHOM OMOJIOTHH JIJISl PalliOHAIEHOTO MPUPOIOIOIb30BAHNUS;

yMEHHUE peliaTh dJIEMEHTApHbIe OMOJOTUYECKUE 3aJlayl, COCTABJISATh CXEMBbI
NepeHOca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIH MTUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUE padOThl, COOJIONATH
npaBuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HWHTEPIPETHPOBATH HWH(GOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoOBOW MH(OpPMalMU, HAYYHO-IIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  HKOJOTUYECKHWE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTHYECKYI0 UH(OPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.
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