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PABOYASA TIPOT'PAMMA
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s ooydyarwmuxesa 10-11 kiaccon

0a30Bblil YPOBECHb



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU MPUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, paclpeneiieHue Io pasjiejJaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMMme mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBSA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYKalolled NpUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
ydebHoro mpeamera «buosorus» MpoJuKTOBAHO HEOOXOAMMOCTBHIO OOecreueHus



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIe MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOUIUE COAEpKATENbHbIE TMHNU: «bronorus kak Hayka. MeTonabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«OBOIOIHUS KUBOHM MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCITOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JCUCTBUI B OTHOIIEHWH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHU3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
pPa3HOTO YPOBHS OpTraHU3aIliy;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OICHWBATH SBIICHUS OKPYIKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHIA;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucteme cpennero o0Ormero oobpazoBanus yueOHbIN npeaMer «buoiorusy,
U3y4aeMblil Ha 6a30BOM YPOBHE, SIBJSIETCS 00s13aTEIbHBIM Y4EOHBIM MPEAMETOM.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocodueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOTIOIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHblie ¥ NpakTHYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOJOB MPHU
M3yYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX Pa3HOOOpas3ue. YPOBHU OpraHU3aIui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe€0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
KUBOU MIPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMK BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETKOB.

depmeHTsl — Owonormyeckue Karanm3aTtopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuyHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaIUu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOIOK03a, pubo3a u  JAe30kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Toymcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJuI0I03a). buonornyeckue GyHKIIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMIUIOB KaK UCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK w PHK. Hykmeotmaer — MOHOMEpBI
HyKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkiuu PHK.
Bunasr PHK. AT®: ctpoenne u GyHKIUH.

[{utonorus — Hayka o KieTke. Kiietounas teopus — NpuMep B3aUMOAECUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3yUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApUOTHYECKON KIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHON, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
¢bynkuuu. [na3zmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTonnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TuiacTua. Bunbl mmactun. HememOpannbie
OpraHOWJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMKU OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynaropusiid 1eHTp KieTku. CTpoeHue sajpa: siaepHas o0o0JouKa,
KapHoIlUia3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM PUPOIEN.



Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJBIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIb OelKay,
«Ctpoenne ¢pepmentay, «Hyknennossie kucnotsl. [JHK», «CTpoeHne MoiaeKybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKONW KIIETKNY,
«CTpoeHue sapa KIETKn», « YTIIEBOAbD), «JIumuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopHas pabota Ne 1. «l/3yueHue KaTaJIUTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

JlabopatopHass pabota No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALINS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJISALIMS (PHEPreTUUeCKUid OOMEH) — JBE€ CTOPOHBI E€IUHOTO Mpollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUM B TOHHWMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpodHbiid. Ponb GpepmeHToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycioBuil cpeapl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PAaCTEHUU.

XeMocuHTe3. XEMOCHUHTE3UPYIONIHe OakTepuu. 3HAYeHHE XEMOCHUHTE3a JIsl
YKU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KJeTKe. PacierieHune BelecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DHEPrud B KJIETKE. OTambl HSHEPreTUYEecKoro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucnoponHoe okuciIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otambl TpaHciasauuu. KomupoBanue amuuokucnor. Pomp pubGocom B
OouocuHTe3e Oenka.



Hexnerounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKHU3HCHHOTO IIMKJIA BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMUIY) — BozOyautens CII/a.
OOpatHass ~ TpaHCKpHUIILMSA, peBepTaza W uHTerpaza.  [Ipodwunakruka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

[Toptpetsl: H. K. Konbnos, . . UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Xiopormitacty, «®Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJTHK».

Oo6opynoBanue: monenu-anminkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», « CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunimonuaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTosioOTMUECKHE OCHOBBI PAa3MHOXKEHUS W WHIUBUIYAJIbHOTO  pPa3BUTHA
OpPraHUu3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rTuOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroioe U noJjioBoe. Buasl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchbl, NMpoucxoasiiue Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIuiog0oTBOpEHUE.
[TapTeHnorenes.



NunuBunyanpHOe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisus, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, Hempsmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOACTBA.

Poct u pasButue pacrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuiel u  cxembl: «DOpMBI pa3MHOXKEHHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMETOreHe3 y MIICKOMUTAIOIINX U
4yesioBeKka», « OCHOBHBIE CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 3. «HaOmromenume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxp».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTnku. Ponbs nurtosioruun
1 SMOPHOJIOTHH B CTAHOBJICHHMU TCHETHUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHUIO0IOTHYECKUH,
[UTOTCHETUYECKUH, MOJEKYJISIpHO-TeHETHYeCKHil). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpaszus THOPUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMSA. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupytolee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
TUTSI OTIPEICIICHNSI TEHOTHIIA OCOOH.



CuennieHHoe  HacineAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO T€HOB. HapyleHnne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPHUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka nosia. XpoOMOCOMHOE ONpPEAEICHUE TMoa. AyTOCOMBI U TOJOBBIE
XpoMocOMBL. ['omorametrneie M reTeporaMeTHbie oOpraHusmbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsi KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HopMa peakinu. CBolicTBa MOAN(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYuHbI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PAAOB B HacieAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUUECKH. CoBpemeHHOE ONPENIECIICHNE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUsS YeIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacloiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTanud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIeBaHN YEIOBEKA.

JdeMoHCTpanuu:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eJIOBeKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACJEAOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuoTuIbl YeloBeKa U KUBOTHBIX», «Buibl



U3MEHUYMBOCTHY», «MoaudukannoHHas W3MEHUYMBOCTH», «HacmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast K3MEHUYHNBOCTHY.

O6opynoBanue: MoAeIU-amINKaun «MOHOTHOPUIHOE CKpEITUBAHUE,
«Henonnoe nomuHupoBaHue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jpozoduna» (HOopMa, MyTaruu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanUKAIIMOHHON U3MEHUNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHUKpOIIpernapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUUMU U JOMECTHUKALUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTooOpa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUNW U KUBOTHBIX. OLIEHKa 3KcTepbepa. bIu3KopolcTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHUE YHCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUIMHT.
Otnanénnas rtubpummuzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4YEHUE TONUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepud. Kietounsie KyJlbTypbl. MUKPOKIOHAIBHOE PA3MHOXXEHUE PACTECHHUIA.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Okojornueckue W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanumu:

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

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXICHHUS W MHOTOOOpa3us
KYJbTYpPHBIX pacTenui», «[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,



«[lomumnongus», «OO0bekThl OuoTexHONOTUNY, «KieTouHble KyIbTYypHl H
KJIOHHpOBaHHe», « KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopynoBaHue: MyJISKY TUIOI0B M KOPHETIIOA0B TUKUX (OPM U KYJIBTYpPHBIX
COPTOB pacTeHui, repoapuil « CenbCKOX03511ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOIBl M JOCTHMKEHHS CEJCKIMU PaCTeHHH U
KUBOTHBIX (Ha CEJIEKIIHOHHY IO CTaHIIHIO, TUIEMEHHY IO bepmy,
COPTOHMCIIBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpOyHHBEPCHUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOT US.

[IpenanochUlkn BO3HUKHOBEHHUSI HBOJIOINUOHHOW TEOPUHU. DBOJIOLMOHHAA
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa ABOJONMU. [laneoHTONMOTHYECKHE: TMOCIEA0BATEIBLHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paziuune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pPYJIIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ASBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTD,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukpoaBosonus. [Tonmynsiuus Kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrokymme cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTarMoHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius 1 Murpanus.

EctecTBennbiii orbop — HampaBasionmii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCTIOCOOJIEHUI y opraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJI000pa3oBaHusl: reorpauyeckoe, YKOJIOTHYECKOE.



MaxkposBomonust. Dopmbl  3BOTIONMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCeUMaIN3UPOBAaHHBIX NMpenakoB. lIporpeccupyromas
crenuanu3anus. AJanTUBHAs paguarus.

JdeMoHCTpanuu:

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

Tabnunp! u cxemsl: «Pa3BuTHE OPraHMYECKOT0 MUPA Ha 3eMiIey, «3apoIbIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyluecTBOBaHME», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuum»,  «MyTanonHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaumm», «OO0mas aereHepauus,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymiectBoBaHue», «IIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOOB U CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HAINpPaBICHUS HBOJIIOLMN», OOBEMHAs MOJEIb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «DOpMBI COXPAHHOCTH
WMCKOMAEMBIX JKMBOTHBIX M pacTeHui», wonenp ammumkanus «llepexpéct
XpOMOCOM», BJIaXHble mpenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYHIKWY, MUKpornpenapar «/[pozodpuna» (Hopma, Mytauuu (HOpMbI KPbUIbEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «Onmcanue npucocoO0JCHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JlonayuHble TpPEACTaBICHUS O 3apOKICHMM XW3HU. HayudHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpakeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue nmpeacraBiieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, Yemoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

UYenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (PKBaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YEJOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

IToptpetsl: ®. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuner n cxembl: «Bo3uukHoBeHnue ConHedHOM cucTeMbl», «Pa3Butue
opraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuoTnueckas kinerka», «COBpeMEHHas CHCTEMa OPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmue moan», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue pacs».

O6opynoBanue:  mymsiku  «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTajiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIIEPHI,



pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «/3ydeHue uMCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPAEBEIUECKUI My3€eil).

Tema 3. Opranusmsl M OKpYy Kaoias cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue Qakroprl. Krnaccudukanuss skxonorndeckux (HakToOpoB:
abuoTHueckue, OHOTHYECKHME U aHTpONoreHHnle. JlelcTBUE HKOJIOTMUYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIMsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajiu3M, KOMMEHCAJIM3M (KBAapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKHX B3aUMOJICHCTBHHN JUIS CYIIICCTBOBAHUS
OpPraHM3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiurd. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkenp.

Tabnuubl u cxemsl: kapta «IIpupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opranuzmoBy», «®Potonepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJSUUU UHDY30pUU-Ty Penbkny, «IlumieBbie memnm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTrueckast padota Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUM pa3HBIX BUIOB
pacTeHu.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miectBo opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
OHOLIEHO3E.

Dkonoruueckne cuctembl (dkocuctreMsbl). [loHsaTne 00 »skocuctemMe W
ouoreonieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTHI, penyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (muIIeBbie) YPOBHM OKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIHUS. DKOJIOTHMUECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHs, pa3BuTue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHON 3KocucTeMbl. J[uHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 GMOTCOXUMHUYECKHE IUKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTPONOreHHbIE H3MEHEHUs B Onocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBleHUs] TNPUPOAHBIMU pecypcaMd M HUX HCIOJIb30BaHME. JlOCTHKEHUs
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCTpanuu:

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

Tabmumpr u cxembl: «[lumeBsie 1enu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpupoansie coobmectBa», «llenn nuTaHus», «IKoJOTHUECKas MNHpPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOTO  Jieca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsiI3HEHUS] BO3JyXa W TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTABIIAIOIIAs
ouocoepo», «Paktopsl Aerpagauuu nousy, «llapaukossiit 3hdexT», «DPakTopsl
panvoaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OOmas cTpykrypa Ouocheps,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsy,
«KpyroBopoT yriepozaa B Ouocdepe», «KpyroBopot azoTa B IpuUpOaC».

ObopynoBanue: Mojenb-anmnKanus « Tunuuneie OHOIEHO3B», TepOapuit
«PacturenbHble coobuiecTBa», Komiekuuu «buonenos», «Bpeaurenu BaxkHenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIEKIMM pAcTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU! U )KMBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOT'MN HA BA30BOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBiaMBaKOTCd TpeOOBaHUS K pe3yJibTaTam
OCBOCHHUS OOyYaloIMMHUCA TporpaMM CpeAHero oOliero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType JMYHOCTHBIX PE3YJbTATOB OCBOEHUA Npeamera «buosorus»
BBIJICJICHBI CIIEAYIONIME COCTABJISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IPaKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACJICHUI0, HalWyMe MOTHUBAIlMM K  OOy4YeHUI0  OHOJIOTHUH,
I[eJICHANPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEW M MCTOPHUYECKUX TPAIUIUN pPAa3BUTHA OHUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHHUS MpeameTa «buonorus» AOCTUTaroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE TMpaBUJaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH TO3WIMM JIMYHOCTH, TMATPUOTU3MA,
YBOKEHHS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapllIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJULUsAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn Denepanuu, npupoae u
OKpYXaroUIen cpeie.



JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyudeOHOro mpenmera «buomorus
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHON EATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATENbHBIX 3a/1ay, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIHbHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TrPakIaHCKOH UICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IEpe]l
Ponunoil, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK W KYyJIBTYpY,
IIPOIIUIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJICAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHHE JTyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOAA;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHHUE YMOIMOHATBLHOTO BO3ICHUCTBUSI JKMBOM IPUPOJIBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uszn4yeckoro Bocnutanusi, GOpMHPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DM3HUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTU TPaBUJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTePCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHATH TaKyO JEATEeIbHOCTD;

HUHTEpeC K pa3u4HbIM cdepaM NmpodecCUOHATIBHON JeSATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYphI: MPUOOPETECHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OILEHKHM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYXaroUIEH CPeIbL;

OCO3HAaHHME TJI00aJBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHOOpETacMble MPU HU3YYCHUU OHOJIOTHUU
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palUOHAJIbLHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, MNPHHOCIIIMX BpEI  OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBILIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K yYaCTHUIO B TPAKTUYECKOM JEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWE chnernuduKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXaroleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpoOsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JII COBPEMEHHOW LMBUIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTeH BHIXO/AA U3 TI00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTHYECKUX 3HAHMA B IEIAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBHOW TPAMOTHOCTH OOyuaromuxcs, GopMUupyeMoil
pU U3y4eHUH OHOJIOTUH;

ITIOHUMAHUE CYLIHOCTH METOJOB ITO3HAHMSA, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHWUSA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXArOIIEro MUpa M NPOUCXOASIIUX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJIBIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus mpo0JieM B PeaIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMWA MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtamnpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeamera «buosmorus»
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS O0YyYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHbIC) 00IIeHayYHbIC TOHSATHS, OTpakKaIOIUe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICOBaHWe,  HAONMIOIEeHWe, HW3MEpPeHHE, OKCICPUMEHT ©  JAPYTHX),
yHUBEpCalIbHbIC Yy4ueOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYaroluXxcsi, CIOCOOHOCTh
o0yJaromxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHWS W  yHUBEpPCAJbHbICE y4EeOHbIE JEUCTBUS B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaajnenne YHHBEpPCATbHBIMH yueOHBIMHU NMO3HABATEJIbHBIMU
NefCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, CHHTE3a, CpAaBHEHMUSI, KJIacCUpUKaIMu, 0000IIeHNS ), PACKPBIBATH CMBICT



OMOJOTMYECKUX MOHATHN (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3M C IPYTUMH MOHATUSAMH );

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YNbTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE OHATUS JUIl 00bACHEHUS (PAKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYXIACHUS (MHAYKTUBHBIE, JEAYKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaKK€  NPOTUBOPEUMU  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHs] NMPOOJEeMbl C YYETOM aHalM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/I€Th HaBbIKaMU y4eOHO-UCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCIIC IPU CO3JaHUH YU€OHBIX M COIMAIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIlIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IOJIyYEHHBbIE B XOJE PpELICHHsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;



OCYIIECTBISATH IEJICHAINIPABICHHBII TMOUCK MEpeHOca CPEACTB M CIOCO00B
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEESATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHANBHBIC MOAXOAbI M PEHICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmMaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusl, HAy4YHO-IIONYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyJIMpOBaTh 3aNpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMalK, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npUOOpeTaTh OMBIT HMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpy aKTHUBHOT'O MCIIOJIb30BaHUs Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIUILIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ouonornyeckor HHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HaBaHWA U 3allUThl  HH(pOpMaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

1) o6menmue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM IO CYIIECTBY OOCYyKIaemMoi Tembl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPEChl U COrJIACOBAHHOCTh MO3UILIMNA APYTHMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalWH,
YMETb CMAT4aTh KOH(IUKTHI U BECTU MIEPETOBOPHI;



BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHMMATH
HaAMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEeKTHOMH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

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

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMAaTh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIlIEHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid ¢ y4E€TOM MHEHHMHM Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOrO ydYacTHHMKAa KOMAaHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBHU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS NPOOJIeM U UX
pEIICHMS B )KM3HEHHBIX U YICOHBIX CUTYaITUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE W CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JIEWCTBUAX U IMOCTYIKAX [0 OTHOIICHUIO K JKUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEILHOCTD, BBISBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NESTEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUS MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKON JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJETh HABBIKAMM  IIO3HABATEIBHON  peQueKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IpPU AHAIU3E pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ceds M IPYTrUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pPU AaHAJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHMs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1y yueOHoro npeamera «buonorus»
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWUM, BUbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jMYHbIX YUEOHBIX CHUTYallUsAX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mpenmMerHbie
pe3yJbTaThl MPEICTaBICHBI M0 TOJaM 00yUYeHHs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro npeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HECHHBIX 3a/a4;

YMEHHE PACKPBbIBaTh COAEPKAHME OHMOJOIMYECKUX TEPMHHOB M IOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M TMpPEBpaIICHHE
JHEPrUM), TOMEOCTa3 (CaMOperyJssiuus), ypOBHEBask OpraHu3alusl )KUBBIX CHUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTMYECKWE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTal[MOHHAs, IEHTpaJibHasg JOrMa MOJICKYJIIpHON Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOT0O0Opasus u
MPOUCXOXKJCHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOJYUYEHHBIX
pE3yNbTaTOB, UCHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHd M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK IMPOKAPHUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOr0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO PpPa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpY Karoulei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble T'E€HETUYECKUE 3alaud Ha MOHO- U
TUTUOPUIIHOE CKpEIlMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUS JUIsl MpeIcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpTaHNU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M TpPaKTUYECKUe padoThl, COOMIOATH
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHUH;



yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHMUS,
00001mass 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro mnpeameta «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJIOTHH B CHCTEME HAyYHOTO
3HAHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBATh COJEpNKaHUE OWOJOTMYECKUX TEPMUHOB W TIOHSATHI:
BU/JI, TOMYJISALMS, TeHODOH, IBOIIOLHUS, ABMKYIIUE CUIIBI ((hakTOpbhl) SBOJIOIMH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, PEAYyLEHTbl, IEeMd IUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE W3jaraTh OWOJOTHYECKHE TEOpUH (PBOIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpPHs DBONIOIWN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteii sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepranckoro),
OTIPECISITh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJICTh METOJIaMH HAYYHOTO IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOILIECCOB W SIBICHHUM, OpraHU3aIus U MPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pe3yIbTaTOB, WCIOJIB30BAHHBIX HAYUYHBIX TMOHSATHH, TEOpHWA W 3aKOHOB, YMCHHUC
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEACTBEHHOM
W3MEHYHBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JICWCTBHS JKOJOTHYCCKUX (PAKTOPOB Ha OpPraHWU3MBI, IepeHOca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHSATH MOJYyYCHHBIC 3HAHWS IS OOBSCHEHUS OMOJOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecrieyeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPYXKAIOIIUX JIOJIEH, COOI0IEHNST HOPM TPAMOTHOTO MOBEJICHUS B OKPYIKAIOIIIEH



OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJISl PalliOHATLHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE PEelaTh dJEMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMBI
HepeHoca BEIIECTB M YHEPTHU B IKOCUCTEMaX (LM MUTaHUS);

YMEHHUE BBINOJHATH Ja0OpaTOpHBIE M MpPAaKTUYeCKHe paboThl, COOII0AATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OIECHUBAaTh U HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEpKAaHUS, BKJIIOYAIONIYI0 IICEBIOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJIOOAJIbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHS,
000011asi OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapat OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
HanmenoBaHue pa3jie/ioB U TeM DuiekTpoHHbIE (HU(POBDbIE)
Ne i/mt Konrpoasnsie | IlpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBple cHCTEMBI M UX OPTaHU3aLUs 1 https://m.edsoo.ru/L7K105N9Q
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7H5H
4 KuznenesaTeabHOCTD KIETKHU 6 https://m.edsoo.ru/W4T1H4X1L
P
3) ASMHORCHIE H HHANBIAYAIbHOC ) 1 https://m.eds00.ru/BAM3D1Q40
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEHHOCTD 1 HSMCHAHBOCTD 8 1.5 https://m.edsoo.ru/K4Q4P3Z3Y
OpraHU3MOB
C .0
7 CAICKIIA OPTaHHEMOB. LICHOBH 3 https://m.edso0.ru/G8F5Q0R3K
OMOTEXHOJIOTHH
8 PeszepBHOE BpeMms 1 https://m.eds00.ru/D40108L0S
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME



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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acosB

duekTpoHHbIE (LM (pPOBbLIE)
Ne i/mt Konrpoabnsie | IlpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
DBOIIIOLIMOHHAS OUOJIOTHUS 9 1 https://m.eds00.ru/R6GOTOB2H
B
OSHIICHOBCHIE H PASBITHE ARSI Ha 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A
3emiie
Opranu3Mbl 1 OKpyXKarolas cpeaa 1 https://m.eds00.ru/QOF7W3Q4C
Coo01iecTBa 1 HKOJIOTMYECKUE CUCTEMBbI https://m.eds00.ru/Z3D9Q3V0S
PesepBHOE Bpems https://m.edso0.ru/POD3V1J6C
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
I[TPOI'PAMME '



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne i/ Tema ypoka

1 buonorus B cucreme Hayk
Mertoab! mo3Hanus xuBoi npupoisl. [Ipaktudeckas padora Ne 1

2 «HMcnonp30BaHue pa3IUYHBIX METOOB MTPH N3YYEHUH OMOJIOTHMYECKIX
00BEKTOBY

3 Buonornveckue cucTeMbl, MPOLIECCH U UX U3YUYECHUE
XuMUYecKuil cocTaB KJIeTKU. Boja 1 MuHepasibHbIE COJU

5 benku. CoctaB u cTpoeHue OeIKoB
depMmeHThl — Onoslorndeckue katanusaropsl. JlJabopatopnas padora Ne 1

6 «M3ydyeHne KaTamuTHYeCKON aKTHBHOCTH (DepMEHTOB (Ha MpUMepe aMuUIIa3bl
WM KaTaiasbl)»
YriaeBoapl. JIunuasl
HyxknennoBbie kucnotsl. ATO
HcTopus u Metonbl u3ydeHus kietku. Kierounas treopust

10 KreTka kak 1menoctHas xuBasi CCTeMa
Crpoenue sykapuoruueckoil knerku. Jlaboparopnas padora Ne 2

11 «M3yueHue cTpoeHus KJIETOK pacTeHH, )KUBOTHBIX, TPUOOB U OakTepuii moJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax U ux OnucaHue»

12 OOMeH BelecTB Ui METa00IU3M

13 ®dorocuHTE3. XEMOCHHTE3

14 DHepreTUYecKuii 0OMeH
Kusznennsnii ukn kineTku. Jlenenue kietku. Mutos. Jlaboparopnas pabota

15 No 3 «HaGnronenne MuTo3a B KJIIETKaX KOHYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOTpenapaTax»

16 buocuntes 6enka. Peakuus MaTpuyHOro CHHTE32

17 Tpaucusius — OuocuHTe3 OenKa

18 Hexnerounsie hopMbl )KU3HH — BUPYCHI

19 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB

20 Meiio3
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KJIETOK. OTUIO0TBOpEHUE.

21 JlaGoparopHas padota Ne 4 «3yueHue cTpoeHus MMOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpPOIpEapaTaxy

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB

23 I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U U3MEHUYUBOCTH




3aKOHOMEPHOCTH HaclleI0BaHMs TPU3HAKOB. MOHOTHOpUIHOE

24
CKpEIllMBaHUe

o5 JlurnbpunHoe cKpenBanyue. 3aKOH He3aBUCHMOT'0 HACJIEIOBAHUS
MIPU3HAKOB
CueruieHHOE HaclenoBaHue npu3HakoB. JlaboparopHas padorta Ne 5

26 «M3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO U JUTHOPHUIHOTO CKPEIIUBAHUS Y
Ipo30( Bl Ha TOTOBBIX MUKPOTIPENapaTax»

27 I'eneruka nona. HacnenoBanue npu3HakoB, CLEMJICHHBIX C MTOJIOM
N3menunBocTh. HenacencTeenHas n3MeHIHBOCTh. JlabopaTopHas pabora

28 Ne 6. Uzyuenue Moan(puKkaimOHHON N3MEHYUBOCTH, IIOCTPOCHUE
BapHAIIOHHOTO PsAJia U BApUAIIMOHHOMN KPUBO»

29 Hacnencreennas usmenunBocts. JlaboparopHas padorta Ne 7. « Ananuz
MyTaluid y Ipo30(HITBI HA TOTOBBEIX MUKPOTIpEIIapaTax»

30 I'eneruka yenoBeka

31 PesepBHrlil ypok. O600menue mo reme «HacnenctBeHHOCTh U
W3MEHYUBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa U MpOIEecc

33 MeTobl U JOCTUKEHHUSI CEeNeKIIUU PACTEHUI U KUBOTHBIX

34 brotexHonorus Kak oTpacib MpOU3BOCTBA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 34




11 KJIACC

Ne i/ Tema ypoka

DOBOJIIOLUS U METO/bI €€ N3y4eHUs
Hcropus pa3BUTHs IpeCTaBIeHUN 00 3BONIOLUN
MuxkposBontonus

4 [Tonynsanus kak 3aeMeHTapHas eMHHUIA Buaa U 3Bomonuu. JlabopatopHas
pabota Ne 1 «CpaBHeHUE BUJOB 10 MOP(HOIOTHIECKOMY KPUTEPUIO»
JIBIDKy1IME CHITBI (3JIEMEHTapHBIE (PAKTOPHI) IBOIIOLUH
EcrecTBennsblit 0TOOp 1 €ro hopmMbI
Pe3ynbraThl 3BONIOLNN: TPUCTIOCOOIEHHOCTh OPraHU3MOB U

7 BH1000pa3zoBanue. JJaboparopnas padora Ne 2 «Onucanue
IIPUCIIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
Hanpasnenus 1 myTu MaKpO3BOJIIOLHH
HeoOpatumocTs 3BOITIONNN

10 Hcropus xu3HHU Ha 3emiie U METO/Ibl €€ N3y4YeHUs

11 ['unoTe3bl NpouCX0KAEHUS KU3HU Ha 3eMie

12 PazButue xu3Hu Ha 3eMIie 10 3paM U eproIaM
OCHOBHBIE 3Talbl HBOJIOIMH PACTUTEIBHOTO M dKUBOTHOI'O MHpA.

13 ITpakTryeckas padora Ne 1 «3ydeHne UCKOIIaeMbIX OCTaTKOB pacTeHUH 1
KHUBOTHBIX B KOJIJICKIIHSIX)

14 CoBpeMeHHas cucTeMa OpraHMYecKoro Mupa

15 DBOJTIONHS YeJIOBEKa (AaHTPOTIOTEHE3)

16 JIBrokynue cuibl ((hakTophl) aHTPOIIOTEHE3a

17 OCHOBHBIE CTaIUU 3BOJIOLUHU YEJIOBEKa

18 YenoBedyeckne packl U MPUPOIHBIC A/IalITAIIMN YEJI0BEKa

19 PezepBHblil ypok. O0o0meHue no reMe « Bo3HUKHOBEHUE U pa3BUTHE )KU3HU
Ha 3eMie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl 00uTaHUA U SKOJIOTHYECKHE (PaKTOPHI
Abuornueckue gaxtopsl. JIaboparopnas padota Ne 3. «Mopdonoruyeckue

22 0COOEHHOCTH pacTeHHi U3 pa3HbIX MecT oOuTaHus». JlaboparopHas paboTa
Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa

23 buotnueckue paxTopsl

24 DKOJOTHYECKHe XapaKTepUuCTHKH nomynanuu. [Ipaktuueckas padora Ne 2
«IToacY€T MIOTHOCTH MOMYJIALIMI Pa3HbIX BUIOB PACTCHUI»

25 Coo0riecTBa OpraHU3MOB — OHOIEHO3




26

DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI)

OCHOBHBIE ITOKa3aTEIN YKOCUCTEMBI. DKOJIOTHUSCKHE nmupamMubl. CpoiicTBa

27
skocucteM. Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHbIE 3KOCUCTEMBI
30 buocdepa — rinobanpHas skocuctema 3eMiIu
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI
32 YenosedecTBO B Onocdepe 3emin
33 Cocy1iecTBOBaHUE MPUPOJIBI U YETIOBEYECTBA
34 PezepBHblit ypok. O000menue TeMsl «Coo01iecTBa 1 9KOJIOTHIECKHE

CHUCTCMBI»

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON ITPOI'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosoruu; (PyHKIMOHAIBLHON TPAaMOTHOCTH YEJIOBEKA IS PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHM: KHU3HB, KIIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpeBpalleHHe JHEPruH), TOMEOCcTa3 (camMOperyssius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAaMOBOCHIPOM3BEACHUE (PEMPOTYKIIHS),

HACJICACTBEHHOCTb, U3MCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaratb OMOJIOrMUECKUe TEOpUU (KJIETOYHasl, XpOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
yueHHus: (O LEHTpax MHOrooOpas3us M IMPOUCXOKACHUS KyJIbTYpPHBIX
pactennii H.J. BaBuinosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHUOJIOTHH
(Habmro/IeHHEe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBICHUM;
OpraHmW3anys W TPOBEJICHUE OHMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKGHHWE  TUMNOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TIOTYYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHA, TCOPHUH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

10 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

yMeHI/Ie BBIJACIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OOHOKJICTOYHBIX nu MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TpOIECCOB  OOMEHa  BEIIECTB H
MpeBpallleHUs] 3HEPruu B KJIETKe, (OTOCHHTE3a, IIACTHYECKOTO |
JHEPreTHYeckoro  oOMEHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OILTOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHIAMBHIYAIbHOTO  Pa3BHUTHSA

OopraHusma (OHTOI'€HE3)




YMmenune MMPpUMCHATH TOJIYUCHHBIC 3HAaHUA JJISL O6’b$ICHeHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpouccCcoB nu SIBJICHI/Ifl, I IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecrneueHus: 6e30MmacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXAKMIEH NPUPOJHON  CpEE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCITIOJIB30BaHU I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMU ¥ OMOTEXHOJOTHH [UIsi paloOHaIbLHOIO

IpUPOaOITIOJIb30BAHHA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/IIlHOFO CKpCIIUBaHHUA JJIA InpeacKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPpTaHU3MOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE W  MPAaKTUYECKHUE paboThl,
coOmonate mnpaBuia Tpu pabore Cc ydeOHbBIM M JTabOpaTOPHBIM

o0opyaoBaHHEM

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
U3 pa3iauydHbIX UCTOYHUKOB (CMU, HayuyHO-TIONYyIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOTHH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIEHMS,
000011ast 6MOTOTUUECKYI0 MH(OPMAITUIO U3 HECKOJIbKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN armapar OnoyIorun

11 KIIACC

Kon
IPoBepPsAEMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro oo01ero 0opa3oBaHus

CchopMupoBaHHOCTh 3HAHUH O MeCTe M POJM OHOJIOTMH B CUCTEME
HAY4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (JOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYyYHOM KapTHHBI MUPAa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
O6uosiornu; (PyHKIMOHAIBLHOW TPaMOTHOCTH 4YeNlOBeKa MJISi PEIICHHS

JKHU3HCHHBIX 3a1a4

YMeHHue pacKpbIBaTh COJCpKAHWE OMOJIOTMYECKUX TEPMHHOB U

TIOHSATUN: BHJI, TOIYJSAIUSA, TeHOMOH, SBOJIONUS, IBUKYIIHE CHIIBI




(paxropsr) ABOJIIOLINH, PUCTIOCOOICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYIECHTHI,  KOHCYMEHTBI,  PEIYyLEHTbl,  I[eNu  IHUTaHus,

9KOJIOTUYECKas MUpaMHKIa, OMoreoreHo3, ornocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojbiieBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI — HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIadeTh METOAaMU HAay4YHOT'O IIO3HAHUA B Oouoaoruu
(HaGHIO,I[eHI/Ie H OIHUCAHUC XUBBIX CHCTCM, IIPOLECCCOB H HBHGHHﬁ;
opraHnu3anusi u IMPOBCACHHUC OMOJIOTHYSCKOI0 9KCIICPUMCHTA,
BBIIBUKCHUC THUITIOTE3bI, BBIABJICHUC 3aBHUCHUMOCTH MCKOY
HcCiIeAyCMbIMU BCIIMUMHAMU, 00BsACHEHHE IMNOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/II‘/‘I U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOAbBI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

YMmenue BBIJICTIATH CYILLIECTBEHHBIE IIPU3HAKU CTpOCHUS
OMOJOrMYECKMX OOBEKTOB: BHUJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  pPEOYyLIEHTOB,  OWOT€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHON U3MEHYUBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJOTMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
IIepeHOoca BEUIECTB U IIOTOKA YHEPTUH B DKOCHCTEMAX, AaHTPOIIOTEHHBIX
U3MEHEHUN B DKOCHUCTEMAX CBOEU MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHue [pUMEHSATh IOJy4YeHHblE 3HAaHUS IS OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHHM, U MPUHATHUS NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3JI0POBBS H 3/I0POBbSI OKPYXKAIOLINX JIFO/IEH, COONTIOZICHUS HOPM
IPaMOTHOTO  TIOBEIECHUS B  OKpYXarollell NpUpOIHON  cpere;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH

COBPEMEHHOM OMOJIOTHY JJI PAllMOHATBFHOTO TIPUPOIOTIOIH30BAHUS

YMmenue peliaTh 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aga4u, COCTaBJIATHb

CXEMBI IepeHOoca BEIIECTB U SHEPTUU B SKOocHcTeMax (L[eMH MUTaHuUs)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUUYeCKue paboThl,
cobOmroaTh TpaBujia TpH padoTe ¢ y4eOHBIM H JaOOpPaTOPHBIM

obopyioBaHUEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IeP)KaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyHbiX UcToYHNKOB (CMMU, HayuHO-IONYJsipHBIE MaTepUalIbl);

? paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHONICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrapar ouonoruu

HPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

buonorus xak HaykKa

11

buomoruss — Hayka o uBOM mpupone. Pomp Ouonormm B (HopMUpOBaHHUU

COBpeMeHHOﬁ HaquOﬁ KapTHUHbLI MUpPA. CucremMa OHOJIOTHYECKHX HayK

1.2

Metoapl TO3HAHMS >KUBOW TpUPOABI (HAOIIOACHHUE, SKCIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccuukaius, MOJEIUpPOBaHHE, CTAaTUCTHYeCKas oO0padoTka

JTAHHBIX )

’KuBble cHCTEMBI U UX OopraHu3anunsa

2.1

XKussle cucremsl (6MocHcTeMBbl) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa

OuocucTeM U UX pazHooOpasue

2.2

ypOBHI/I OopraHu3anuun ouocucrem: MOJ'IeKy.TISIpHO'FeHeTI/I‘ICCKI/II\/’I, KHGTOHHBIﬁ,

OpraHHSMCHHBIﬁ, HOHy.]'ISII.IPIOHHO-BPII[OBOﬁ, BKOCI/ICTGMHLII\/’I, 6PIOC(1)€‘pHBII>i

XHWMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XHUMHUYECKUM COCTaB KJETKH. XHMHYECKHE DJIEMEHTHL: MaKpO3JICMCHTHI,
MHUKPOIJICMCHTHI. Boma wu MUHCPAJIBHBIC BCHICCTBA. q)yHKL[I/II/I BOJAbI H

MUHEpaJIbHBIX BEIIECTB B KieTKe. [lognepxanue ocMoTryeckoro 0ajgaHca

3.2

benku. CoctaB u crpoeHue OeaKoB. AMHHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3zamenuMble W 3aMEHUMBIE AMUHOKHUCIOTHL. AMHUHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbI O€IKOBOW MOJIEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHASI CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buomornyeckue
GbyHKIMH OETKOB.

depMeHTH — OMosornueckne KaranuzaTopbl. CTpoeHHe (pepMeHTa: aKTUBHBINA

HeHTp, cyOctpatHas crneuuduynocts. Kodepmentsl. Burtamunbl. OTinuns




(bepMeHTOB OT HCOPraHUYCCKUX KAaTaJIn3aTOPOB

3.3

VYrineBoapl: MOHOCaxapuabl (TJIH0KO03a, prud03a U JAe30KCUpH003a), JucaxapH bl
(caxaposa, JaKkTo3a) MW IMOJMcaxapuibpl (Kpaxmall, TJIUKOIEH, LEJUI0I03a).
Bbuonornveckue GyHKINU YTIIEBOJIOB.

Jlununapl:  TPULIMIEPUABI,  cTepouabl,  Qochonumuasl.  ['HaApOPUIBHO-
ruapodoOHbIe cBOMcTBa. buonormueckue ¢GyHkuuu JmnuaoB. CpaBHEHHE

YTJICBOJOB, OCJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkuuun JHK. Crtpoenme u ¢ynkuuu PHK. ATO:

cTpoeHue u (HyHKIHH

3.5

[wuTosorus — Hayka o kierke. Kierounas teopusi. MeToapl U3y4eHust KJIETOK

3.6

Krnerka kak nenoctHas xuBas cucrema. OOuIMe NMPU3HAKU KIETOK: 3aMKHYyTas
HapyxHasi memOpaHna, moziekyiasl JJHK kak remernueckuii ammapar, cuctema

cuHTe3a Oelika

3.7

Tunsl KIETOK: 3ykapuoTuyeckass U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuueckoil  kietku. Kierounas crenka Oaktepuil. CrTpoeHue
YKapUOTHYECKON KIeTKH. OCHOBHBIE OTIMYUSA PACTHTEIBHOW, >XUBOTHOH U

IpuOHON KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, INIMKOKAIMKC, HX
¢ysakuuu. [InazmaTnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. Lluronnaszma u eé
opraHouipl. OTHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: SHIOMJIa3MaTHYEeCKasl CETh
(OIIC), ammapar I'onbmpku, nuzocoMbl. [lodyaBTOHOMHBIE OpraHOMIbI KIIETKU:
MUTOXOHJAPUH, IacTuabl. [IponcxoxkIeHue MHUTOXOHIPUH W IUIacTHA. Bumsl
wiactua. HememOpaHHble OpraHoupl KJIETKU: pUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECHUYKH, KTYTHUKH. CDYHKHI/II/I OpPraHona0B KJICTKH. Bxirouenus

3.9

SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,

KapuoIuia3Ma, XpoMaTuH, AJPbIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEHIECTB B KIIETKE

)KI/ISHG)I@SITGJ'II)HOCTB KJIETKHN

4.1

OO6meH BemiecTB, WM MeTa0ONM3M. AcCUMUIAIUS (TUIaCTUYECKUl OOMEH) |
JTUCCUMUIISININAS (PHEPTETHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO MpoIecca
MeTtabonm3ma. Tunbel oOMeHa BEHIECTB: aBTOTPO(MHEIN U reTepoTpodHsbiii. Pomb

(I)CpMeHTOB B OOMEHe BCIHICCTB U NMPCBPALICHUN SHCPIHUU B KIICTKE

4.2

dotocunTte3. CBeroBas u TeMHOBas ¢a3bl porocunTesa. Peakuuun portocunTesa.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HHU Ha 3eMiie.
Bnusnaue ycnmoBuit cpembl Ha (OTOCHHTE3 UM CIIOCOOBI TOBBIIICHHS €rO0

MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHI.




XeMocuHTE3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTE3a s

JKA3HU Ha 3emiie

4.3

DOHepreTudyecknii oOMeH B KieTKe. PaciiernieHne BeUIecTB, BBIICICHUE U
aKKyMYJMpPOBAaHHUE OSHEPrUM B KIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'mukxonu3. bpoxenne u ero Buabl. KucinoponHoe OKHUCIEHHE, WIM KIETOYHOE

neixanue. DPGHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHa

4.4

Peakiun marpuuHoro cunTtesa. ['enernueckas nadopmarnus u JJHK. Peanuzamms
TFeHETUYECKON HWHpOpMaIMK B KJIETKe. | €HeTHMYeCKHil KOJ M ero CBOWCTBA.
Tpanckpunums — marpuunbslii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokucinot. Poss pubocom B 6GnocunTe3e Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropus otkpeitus BupycoB ([.U.
WBanoBckuii). OCOOEHHOCTHM CTPOCHHUS U JKU3HEIEATEILHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BUY) — Bo3dyautens CII/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasmHoxenue u WHIAUBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muTO3.
[Ipoueccrl, nporekaromue B WHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpomMOCOMHBIH HaboOp — KapUOTHIL
JIUMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpBIL.  XpOMAaTHUIBL.
[uronornyeckue OCHOBBI PA3MHOXKEHUS U HHAUBUAYAIBHOIO PAa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Craaumm Mutos3a. [Iporeccel, mpoucxonsdiide Ha

Pa3HbIX CTAAUAX MUTO34A. buonorunyeckuii CMBICI MUTO3a

5.2

@®opMbl pa3MHOXKEHHsI OpPraHHM3MOB: Oecriosioe U MosioBoe. Buapl Gecrosoro
pa3sMHOXEHHUs: [eJIeHHe HaJBO€, IOYKOBAHWE OJHO- U MHOIOKJIETOYHBIX,
CropooOpa3oBaHuE, BEreTaTUBHOE pa3sMHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUEC IJIA CCICKINN

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Meiio3. Cramguu wmeiio3a. Ilporecchl, TPOMCXOIAIIME HA CTaausIX Meno3sa.
[ToBenenue xpomocom B mero3e. KpoccuHrosep. buonornueckuid CMmbICIT

3HaYeHUE MeN03a

5.4

I"ameTorenes — mporiecc 00pa3oBaHMs MOJIOBBIX KJIETOK y JKMBOTHBIX. [losiOBBIE
JKelle3bl: CeMEHHUKH U SUYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaro30u, SUIEKIeTKa) — criepMaToreHe3 u oorere3. OCOOCHHOCTH

CTPOCHUSA SIMIEKIETOK U criepMaro3ouaoB. OmnonorBopenue. [laprenorenes

5.5

NunuBuayansHOe  pa3BuTtHe  (OHTOTEHE3).  OMOpHUOHAIBHOE  PAa3BHUTHE




(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOienHue, racTpyisinus, opraHoreres. I[locramOpuonansHOe pasBuTue. THIBI
MOCTAMOPHUOHANIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (MuuHOuYHOe). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOJCTBa.

Poct u pa3zButue pactenuil. OHTOreHe3 BETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHU,

CTaJluu pa3BUTHUA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3apaun reHeTuky. Vicropust pa3BUTUSA TEHETUKU. BKiIax poCCUMCKUX
U 3apyOexHbIX yYEHBIX B pa3BUTUE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu10JI0rNYEeCKui, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA ).
OcHoBHbIE TeHETHYECKHE NMOHATUA. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B

CcXeMax CKpelIrBaHUN

6.2

3aKOHOMEPHOCTH HACJIEIOBAaHUs TPH3HAKOB, ycTaHOBIEHHBbIE . Menpaenem.
MoHOTHOpHIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3us THUOPHIIOB IEPBOTO
nokoneHus. [lpaBuio gomMuHHMpOBaHMs. 3aKOH pacCIICIJICHHS MPU3HAKOB.
I'unote3a ynctoThl ramert. [1oHOE U HEeTOJIHOE JOMHUHHPOBAHUE.

JluruOpuiHOE CKpelMBaHue. 3aKOH HE3aBUCHMOTO HACJICJIOBAHHS TPH3HAKOB.
[{utoreHeTn4yeckue OCHOBBI JTUTHOPUIIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEE
cKpemuBaHue. lcmonp3oBaHUE — aHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUIA

OIIPEACIICHUS I'CHOTUIIA ocobu

6.3

CuernieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana mo cuerjieHHOMY
HacjlelAOBaHUIO TeHoB. Hapymienwe cuemieHuss TE€HOB B pe3ysbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHernueckue
KapThI.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI W TIOJOBBIE
XpoMOcoMBbl. ['oMorameTHble M TeTeporameTHnle opranu3Mbel. HacnmenoBanue

IMPHU3HAKOB, CHUCIJICHHBIX C ITOJIOM

6.4

N3menunBocTh. BUABI M3MEHUMBOCTH: HEHACIEICTBEHHAs M HaCJIeJACTBEHHAas.
Ponme  cpenpl B HEHACIENCTBEHHOW  W3MEHUMBOCTH.  XapaKTEpHUCTUKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIA psig W BapHAIlMOHHAS
kpuBasi. Hopma peakunuu mnpusHaka. KoiunyecTBEHHblE M KaueCTBEHHBIE

IPU3HAKU U UX HOPpMaA pCaAKINU. CBolicTBa MOﬂH(I)HKaHHOHHOﬁ HN3MCHYHNBOCTHU

6.5

HacnencrBenHasi, WM TEHOTHMIWYECKAs, W3MEHUYHMBOCTh. KoMOMHaTHMBHAs
W3MEHYMBOCTh. Meiio3 ¥ TMOJIOBOW TMpolecc — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalnMoOHHass W3MEHYMBOCTh. Kiaccudukamus MyTaluid:
TE€HHbIE XPOMOCOMHbBIE€, FTEHOMHbIE. YacToTa U MpUYUHBI MyTali. MyTareHHbIe

(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBeHHON n3meHunBocty H.1.




BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOIbI TE€HETHUKH
4eJI0BEKa: reHeaIOTHYECKHI, OJIM3HEIOBBI, IIUTOrCHETHYCCKHIA,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpeaeieHHe
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHHUPOBAHHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nomompio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUS 4YeIOBEKa: T'CHHBIC
00se3HU, 0OJIE3HH C HACIEACTBECHHOW MPEapacIoioKEHHOCThIO, XPOMOCOMHBIC
6one3nu. ComaTWueckue W TEHEPAaTUBHBIE MyTaluu. [IpHHIMIIBI 370pOBOTO
oOpaza KW3HHM, JAUATHOCTUKH, NPOPHIAKTUKA U JICYCHUS TEHETHYECKUX
6one3Heil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUEHUE METUIIUHCKOM

IFCHCTUKHU B IPCAOTBpPAICHUN U JICUCHUH I'CHCTUUICCKHUX 3a00JICBaHUH YEJIOBEKA

CeJ'IeKI_[I/IH OpraHu3mMoB. OcHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apOoXkICHUE CEJIIEKUUU W JOMECTHKALUA.
Yuyenne H.M. BaBunoBa o0 TeHTpax MPOUCXOKACHHUS W MHOTOOOpa3us
KYJBTYPHBIX pacTeHuil. L[eHTpbl MPOUCXOXKACHUS JOMAIIHUX KXUBOTHBIX. COpT,

rnmopoaa, mrraMmm

7.2

CoBpeMeHHbIE METOAbl CeNeKIUU. MaccoBbli W HMHIAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM DPAcTeHUH M KMBOTHBIX. OlLleHKa sKcTepbepa. bim3koponcTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctasg nuHus. CKpelMBaHUE YHCTBIX JMHHUH.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas tulpunmszanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHes H
[OJIy4YEHUE TNOJIMILIONAOB. JIOCTHIKEHMS CEIIEKIUU DPACTEHWM, >XUBOTHBIX H

MHUKPOOPTaHNU3MOB

7.3

buorexHonoruss kKak oTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHepUs. Tallbl
co3nanus pekomOuHaHTHOW JIHK u Tpancrenneix opranusmoB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MHKpPOKJIOHAJbHOE  PAa3MHOKEHHE
pactrenuii. KinoHupoBaHHE BBICOKONPOIYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. OJKOJOTHYECKHe MU dTudeckue mpodinemMbl. MO — reHeTndecku

MOHH(bHHHpOBaHHBIC OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

1

OBOJIIOIIMOHHAS OMOJIOTUSA

11

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/I,Z[GTG.HBCTBEI 9BOJJIIOIIHNH. ITaneoHTOIOrHYECKUE: MoCICA0BAaTCIBHOCTD




MOSIBIICHUSI BHJIOB B MAJICOHTOJIOTUYECKON JIETONMHUCH, NEepeXOaHble (HOPMBIL.
buoreorpaguyeckue: cxonctBo u paziauuue (ayH U (Qirop MaTepukoB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IU4nsi SMOPHOHOB PA3HBIX BHUJIOB
II03BOHOYHBIX. CpPaBHUTEIbHO-aHATOMHUYECKUE: TOMOJIOTUYHBIC, AHAJIIOTUYHBIE,
PYIMMEHTapHBIE OpPTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKMX IyTell y Bcex

OpraHu3MoOB

1.2

OpomtonmonHass  teopuss Y.  Jlapsuna. IlpennocbulkM  BO3HMKHOBEHMSI
JapBUHU3Ma. JIBHXKyIIME CHJbl 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHHUYECHHOCTH PECYPCOB, HEONPEAEIEHHAS H3MEHYMBOCTb,

60pn0a 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Teopust oBomouuu (CTD) U OCHOBHBIE €€ TMOJOXKEHHUS.

MuxkposBontouus. [Tonynsinusa kak eAMHULA BUAA U YBOJTIOLIMA

14

JBwxkyme cwibl ((hakTopbl) SBOJIONHMH BUIAOB B Mpupoae. MyTalmOHHBIN
mpolecc U KOMOMHATHBHAsA W3MEHYMBOCTb. [lomynsnroHHBIE BOJIHBI U Jpeid
reHoB. M3omsnus u mMurpaius. EcTecTBeHHBIN 0TOOp — HANPaBISIONIHN (HaKkTop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT,  OpraHM3MOB KaK pe3yibTaT dBotonuH. [Ipumepbl
pUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(03bl ¥ HAMOAANTALINY.

Bun un Bunoo6paszosanue. Kputepun Buga. OcHOBHbIE (OPMBI BU1000pa30BaHMUS:

reorpaduueckoe, 3K0JIOrHIecKoe

1.5

MaKpOC)BOJ'IIOI_II/ISI. cDO]I)M]':»I OBOJOIHNUN: q)HJIeTI/I‘leCKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble TPEACTABIEHUS O 3apOKICHWM >KW3HH. HaydHble Trumoresbl
BO3HUKHOBEHHUSI JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
SBOIOLHUSA. OKCHEPUMEHTAIBHOE IOATBEPKICHUE XUMUYECKOH HBOJIIOIUU.
HauanbHble atamel O6uonorndeckoil sBomtonuu. ['mnoreza PHK-mupa. Ilepsbie

KJIETKHU U UX 3BOJIFOIIUA. q)OpMI/IPOBaHI/IC OCHOBHBIX I'PYIIIT )KUBBIX OPraHU3MOB

2.2

Pasutne xu3zHm Ha 3emsie mo spam u nepuogaM. Karapxen. Apxelickas u
npoTtepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKHW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBINA, MEPMCKHIl.
Me3so30iickas 3pa U €€ IepUuoAbl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaliHozoiickass »spa u e€ mepuojabl: MaJeOreHOBBIA,  HEOTCHOBBI,

AHTPONOrEHOBBIM. XapaKTepUCTUKa KJIMMAaTa M TIE0JIOTUYECKUX IPOLIECCOB.




OCHOBHBIE ATaITBI SBOJIIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOp(O3bI y
pacTeHMi M JKMBOTHBIX. [losBIEeHME, pacuBeT M BBIMHUPAHHE TPy >KMBBIX

OpraHu3MoOB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue HBoJolud. (OCHOBHBIE

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

DBOJIIOLIMS YeJIOBEKAa. AHTPOMOJIOTHSl Kak Hayka. Pa3BuTHe HpeicTaBlIeHUH O
MPOUCXOXKACHUM dYesloBeka. MeTroabl u3ydeHust aHTpororeHeza. CXOICTBa U
pas3nuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMaTHYECKOE TIOJIOKEHUE YeTIOBEKA.

JBwxkyme cuiibl ((hakTopsl) aHTpororeHe3a. HacneacTtBeHHass H3MEHYUBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUil

TpYyZa, MBIIUICHHUE, PEYb

2.5

OcCHOBHBIE CTAaaUU M BETBU SBOJIOLMH YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
ymenblid, YenoBek mnpsamoxonsauuii, YenoBek Heanaepraibckuii, YemoBek
pasyMHbIii. Haxojku MCKOIaeMbIX OCTAaHKOB, BpeMsi CYIIECTBOBAaHHS, 00JIAaCTh

pacnpocTpaHeHus, 00bEM FOJOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHs

2.6

YenoBeueckue pacsl. OCHOBHbIE OOJIBLINE pachl: €BporeouiHas (eBpazuiickas),
HErpoO-aBCTPaJIONIHAS (3KBaTOpHAaIbHASA), MOHTOJIOUAHAS (a3marcko-
amepHuKaHckast). YepTbl MPpUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac

K YCJIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Opranu3Mbl 1 OKpyXKaroias cpeaa

3.1

DKOJIOTHS KaK Hayka. 3aJladyd M pa3lielbl dKOJOTUUA. METONbI 3KOJIOTHYECKHX
HCCIeIOBaHMM. DKolorndeckoe MupoBo33penne. Cpeapl 00UTaHUsT OPTraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyllIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruueckue  (axrtopsl. Krnaccuduxamus  skojormdyeckux — (hakTOpOB:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE 3KOIOrMYecKux

(hakTOpOB HA OPTaHU3MBI

3.3

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenuss OpraHu3MOB K  JeMCTBUIO  aOMOTHYECKUX  (haKTOPOB.

buonornueckue puTmsl

3.4

buornueckue ¢akropbl. Buasl OMOTHUYECKHMX B3aMMOAEHCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aMMOJICHCTBHIA ISl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKHU MOMyJIs IO H. OCHOBHBIE IoKasaTciivi




nomyJjsinuu: 4YUuCJICHHOCTb, INIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IPUPOCT,

MuUrpamnus. Z[I/IHaMI/IKa YUCJICHHOCTH IIOIIYJIAAIUA U eé peryisnus

COO6H_I€CTB8, N 3KOJIOTHYECKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-nomuHantel. CBs3u B

onoleHo3e

4.2

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreoneno3e. @DYHKIMOHAIBHBIE KOMIIOHEHTBHI SKOCHCTEMBI: TMPOJYLEHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIecTB U MOTOK SHEPTUHU B IKOCUCTEME.
Tpoduueckue (nuieBble) ypOBHU O3KOcHcTeMbl. [luieBble Lienmu U CETH.
OcCHOBHBIE TOKa3aTeNIM HKOCUCTEMBbI: Ouomacca, MPOAYKLHUA. DKOJIOTHYECKUe
MUpaMHUIbl: MPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBONCTBAa 3KOCUCTEM:

YCTOI‘/'I‘II/IBOCTB, caMoperyJsinus, pa3BuTuc. CYKI_ICCCI/ISI

4.3

[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOHHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIOTreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH dkocucteM. CoxpaHeHue

OMOJIOTMUECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouocdepe. I'paHuilsl, cocTaB U CTPYKTypa
6uochepsl. XKusoe BemecTtBo U ero ¢yHkiuu. OcobeHHOCTH OHochepbl Kak
r100anbHOM 3KOcHCTeMbl. JIMHAMHMYeCcKOe paBHOBECHE M oOOpaTHasi CBsI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocepe 3emun. AHTPONOTEHHBIE M3MEHEHHUs B Ouocdepe.
I'mobanbHBIE YKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa panMOHAIBHOIO YNPABICHHUS HNPUPOAHBIMM pecypcamMu M HX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTUHU U OXpaHa MpHUpOAbI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



