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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MHpOrpaMMbl 1O OHOJOTHH TEOPETUUYCCKYIO OCHOBY IS
OTIpEJICIICHHsI TOAX0A0B K (OPMUPOBAHUIO COJEpKaHHMS YYeOHOTrO IpeaMeTa
«buonoruss» cocraBwiM: KoHUenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJICH, COJEP)KaHUs, PpPE3yJbTaTOB OOY4YCHUS W
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB, TTOJIOKCHHS 00 OOITUX MENIIX U
NPHUHIIAIIAX, XapPAKTEPHU3YIONIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(puKe
Owonornu, €€ 3HAYEHWW B TIO3HAHWHM KUBOW TIPUPOJABI M OOCCIICUYCHUH
CYIIECTBOBAHUS YeEJIOBEYECKOTO 001ecTBa. COrylacHO Ha3BaHHBIM TIOJIOKCHHSIM,
OTIpe/ICIICHBl OCHOBHBIE (DYHKIIMH IPOTPAMMBI TI0 OMOJIOTHH M €€ CTPYKTYypa.

[Tporpamma 1o OMoJIOTHH TaéT MPEICTaBICHUE O MEJIAX, 00 O0IIeH cTpaTeruu
oOydeHHsI, BOCHUTAHUS U Pa3BUTHS 00YJaIONIUXCs CPEACTBAMHU YIeOHOTO MpeaMeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacmpeniefieHue 1Mo paszjiesiaM M TeMaM, PEKOMEHIYEeMYIO IMOCIeI0BaTeIbHOCTh
U3y4eHHs] y4eOHOTrO MaTepuasa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaromuxcs.

B nporpamMmme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHus B
dbopmupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TT03HaBATEIbHOM
NEATeIIbHOCTH/y4eOHbIX JCHCTBHM OOYyUYarOIIMXCS 110 OCBOCHHUIO COJIEPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHUW OWOJoruu, Onarojapss 4emy B He
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHWN, CBS3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHs,  IIEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUIECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIECHHUEM K OKpYKAIOIIeH NPHUPOAHON cpene.
[ToaToMy Hapsimy ¢ W3ydeHHEeM OOIIEOMOTOTUYECKIX TEOpPUH, a TaKXKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM dYHCIe: MPOGUIAKTUKN HACICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIHUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAHHUS, 000CHOBAHUS SKOJIOTUUECKH IETIECO00pa3HOTO
MOBEJICHUS B OKPY>KAIOILIEH MPUPOJHOW CpEele, aHaIu3a BIIUSHUS XO3SMCTBEHHOU



JEeSATENbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenne BHUMaHMS K MNPUKIATHON HANpaBICHHOCTH YYEOHOro mpeaMera
«buonorus» npoANKTOBaHO HEOOXOIUMOCTHIO 00€CTIEUeHUs YCIOBUH ISl pEIICHUS
OJIHOM M3 aKTyallbHBIX 33Ja4 IIKOJIBHOIO OMOJIOTrMYECKOro oOpa3oBaHus, KOTOpPas
npeanoiaraer (GOpMUPOBAHHE Y OOYHAIOUIUXCS CIOCOOHOCTH aJanTUPOBATHCS K
M3MEHEHUSIM JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero o0OImero o0Opa3oBaHMs 3aHUMAET BaXHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYaIOIIMXCA MNPEACTABICHUH O
HAyYHOM KapTHHE MHpa, pacliupsieT ¥ 0000uIaeT 3HAaHUS O KUBOM mIpupone, e
OTJIUYMUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd U JBOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  IpHUpPOAbL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMUYECKOr0 MBIIUIEHHUS, IEGHHOCTHOIO OTHOLIEHUS K dUBOU MpUpoje
U YEJIOBEKY.

Bonbioe 3HaueHne OMONIOTUST UMEET TAKXKE JIJISl PEIICHUS] BOCITUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o0pa3oBaHMs,  COIMATHM3ALUU
oOyuaromuxcs. M3ydenne Ouonoruu obOecrneynBaeT ycioBHs Uisi (GOpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HUH()OPMAIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Ha3paHHble TOJNOXKEHHS O MpeAHa3HAYECHUH Y4YeOHOro MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jisi OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

OT160p coxmepkanusi yueObHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO MOJXOAa, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
(GopmMupoBaHusi 00IIEH KyJIbTYypbl, ONpEACHSAIONME aJeKBAaTHOE IOBEICHHE
YyeJoBeKa B OKpY’Kalollledl MPpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpPaKTUUYeCKoi aesrerbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTHI COJIEPIKaHUs, KOTOPhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LEHHOCTHBIX  OPHUEHTALMSIX  JINYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aluu
OHMOIOrMYecKoro 00pa3oBaHus.

CrpykTypupoBaHuE coOJepKaHHUsl y4eOHOro maTepualia B Iporpamme Io
OMONOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
IBOJIIOLMHU. B cOOTBETCTBUYU € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COJEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl



Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHUS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOU
OpraHM3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1einu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYUYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3u U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIMH, BBIIAIONINXCS OTKPHITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AINY;

CTAHOBJICHHE Y OOydJarIuxcs oOmmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa )KHBOUW MPUPO/Ibl HA OCHOBAaHWUY 3HAHUH U OIBITA, MOJYYCHHBIX IIPU U3YUCHUHU
OHOJIOTHH;

dbopmupoBaHue y oOydalmMXCsS YMEHHH WIIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTAHHE YOCKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEIIOBEKOM KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHHS ITHICCKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMYCCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TIOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM JKU3HU JIJIs
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JICBaHMIA.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBJSETCS 0053aTEIbHBIM yYEOHBIM IPEIAMETOM, BXOISAIIUM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heaenio), B 11 kmacce — 34 gaca
(1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Menaens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPTraHU3AIHUS.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOJIBL.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHICCKHI ), OMOChEpHBI.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
Hes3ameHnnmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



depmeHThI — Ouosiorndyeckue katanuzatopbl. CTpoeHue epMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuudpuyHocth. Kodepmentsl. Butamussl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuabl
(caxaposa, JakTo3a) W TMOJUcCaxXapuabl (Kpaxmaja, TJUKOIeH, IeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTUH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
uje u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas kuBasi cucrema. OOmye nNpu3Haku KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Mosekynbsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOEeHUsl MpoKapuoTudyeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOUIOB KJIETKU. Brirrouenus.

Snpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00J0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Jnarpammel: «PactipenenieHre XuMUYECKUX 3JIEMEHTOB B HEXKMUBOU IPUPOJIEN,
«PacmpenienieHne XMMHUYECKUX DJIEMEHTOB B dKUBOW MPUPOJEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 2yKapuOTHYECKON KIETKH», «CTPOCHUE KUBOTHOU KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEHHM, JKCIEPUMEHTOB, MUKpOIpenapaTbl PacTUTEIIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJI MHUKPOCKOIOM Ha TOTOBBIX MHKpOIIpErnaparax U HuxX
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUSI BEIISCTB W DHEPrMH B TMOHUMAaHUHU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas ¢a3pl  (orocuHTeza. Peakiuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepun. 3HaAU€HWE XEeMOCHHTE3a ISl
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIHPOBAaHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopunupoBanre. IPHEeKTHBHOCTH IHEPTETUUESCKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopMmarmu B KiIeTKe. ['€HETHYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsanuu. KoampoBanuwe amuHOKHCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3nn pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nuTanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM nukin Bupyca CIIM/]a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM LUK KieTku. MHTepdaza u mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUEeCKMEe OCHOBBI Pa3MHOXEHHUST U  HUHAMBUAYAILHOTO  Pa3BUTHUA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJEHUE HaJIBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Craguu Mmeiio3a. Ilpoiecchl, mpoucxoasiyMe Ha CTagusix MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaTo30u[l, SIMIEKJIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
apoOsieHne, racTpyisnus, opraHoreHe3. [locTomOpuonHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOICTBA.

Poct u pasButue pacreHmii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOUIETO», «SMIeKneTka MiIeKonuTarmero», «KapruokuHe3 B KIETKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
¥ SMOpHOJIOTMM B CTAHOBIIGHUM T€HETHKU. BKiam pocCHUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokosieHus. [IpaBuiio qoMmuHUpoBaHUs. 3aKOH pacIICIUICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1oyiHOe 1 HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpeumuBaHuWe. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacnenoBanue mpuzHakoB. Pabora T. Moprana mo crermieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne cueruieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
xpoMocombl. ['omorametrHesle W reTeporaMeTHble opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
HopMma peakuuun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI M3MEHYUBOCTh. Kiaccudukaius MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKY U JC€USHUS TeHETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmutel u cxeMbl: « MOHOTHOPUTHOE CKPEIIIMBAHUE U €TO IIUTOTeHETHYEeCKas
OCHOBa», «3aKOH PacUICIVIEHUS ¥ €r0 IUTOT€HETHYECKast OCHOBaY, «3aKOH YUCTOTHI
rameT, «lurubpugHoe ckpenuBanuey, « L {lutonorndaeckne OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3», «BzauMoaencTBUE ajieIbHbBIX TEHOBY, «l €HETHYECKHE
KapThl pacCTeHHH, )KUBOTHBIX U YesoBeKa», «[ eHeTuka moja», «3aKOHOMEPHOCTH
HACJIEIOBAHUsI, CLEIUIEHHOTO C IMOJOM», «KapHOTHIBI 4ellOBEKA U KUBOTHBIX),
«Buapl m3meHunBocTH», «MoaudukamoHHas W3MEHUYMBOCThHY», «HacnemoBanume
pesyc-dakropa», «I'eneTuka rpymnm KpoBu», «MyTarmoHHass N3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKamun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapat «Jpo3zodunay (HopMma, mytanuu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
OUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «3yuenne MoauPpUKaIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabora No 7. « AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHHe CEJEKIMH U TOMECTHKALIUS.
VYyenne H. U. BaBunoBa o neHTpax MpoUCX0kKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKAEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, LITAMM.

CoBpeMeHHbIe METObI CeNeKIMU. MaccoBbId U MHAUBUAYATbHBIH OTOOPHI B
CEJICKIIMU pPACTeHH U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIN3KOpoICTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u nojiyueHue
NOJIMIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHeix opranm3MoB. Kierounas
uHxeHepus. Kierounsle KyiabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptperer: H. U. BaBuno, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. MiBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B U KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IUCTBEHHBIE PACTEHUS».

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHIXKCHHS CEJICKIIMM PACcTeHHH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIEMEHHYO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpennochliKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUH. IBOJIIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBujerenscTBa ABOJONUHU. [lasieoOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JIETOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbBIX BHUJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHaJOTHYHBIE,
pPyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCEX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUU BHAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TPU OTrPAaHUYEHHOCTH PECYPCOB, HEOIpEAENEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunternueckas teopust 3Boironu (CTD) u e€ 0oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBxymue cuibl ((paKkTophl) SBOJIOIKMK BUAOB B NMpHUpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1us U MUrpanusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoJdOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEHHOCTh OPraHU3MOB Kak pe3yiabTaT »dBOMIONUU. [Ipumeps
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOopGh03bl M HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue OoT HecleuHalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs pagualysl.

JdeMoHCcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'exkkens, @. Mrouiep, A. H. Cesepi1os.



Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apobllin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomynsauuny», «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE», « IKOJOTUUECKOE BUI000pa30BaHUE.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuiekiusa «[lpuMepsl 3alIUTHBIX TPUCIOCOOJIECHUM Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHMNY», 00bEMHAS MOJEIh
«CTpOEeHHUE TOJOBHOIO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, KoJieKius «®DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenp ammukanusa «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «JIpo3oduna» (Hopma, MyTaniuu GOpMbI KPBUTBEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnocoO0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HH HA 3emuie.

JloHayuHblE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOH 3Botonnu. HavanbHble 3Tambl
ouonorudeckoit sBoonuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MPOTOKJIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
®opmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxeiickas u
nmporepo3oiickas dpel. llameosoiickas spa U €€ mepuoabl: KeMOPUICKHM,
OPJAOBUKCKHM, CHITYPUICKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOre€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHbBIE 3Tarllbl
ABOJIOLMM PACTUTEIBHOTO M KHMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUW U
XKUBOTHBIX. [I0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.



Cuctema OpraHMYEcKOro Mupa Kak oOTpaxeHue »dBoJouuu. (OCHOBHbIE
CUCTEMATHYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHui o
IIPOUCXOXKIAEHNN 4YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pasyinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponoreneza. HacneactBeHHas K3MEHYMBOCTh
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, WU3rOTOBJICHUE OpPYAM
TpYJla, MBILUIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npamoxomdamud, YenoBek HeaHaepTalbCKUM, YeloBek
pa3ymHbIil. Haxonku #cKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIHs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dKBaTOpHasbHas),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMpEACTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnuuel u cxembl: «Bo3uukHoBeHue CosHEYHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas Kkietka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHUE AHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKAa U YEIOBEKOOOpa3HBIX
0o0e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeueckre pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHAEPTalabld, KPOMAaHbOHIA), CIEHKH WIH
M300pakeHUss KAMEHHBIX OpYAUH NEPBOOBITHOTO 4YeNOBeKa (KaMHU-YOIIIEPHI,
pyOmia, ckpebia), TeOXpoHOJOruueckas TalOnuma, Koyuiekiuus «DopMbl
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII».

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbIM WJIM KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak Hayka. 3aJaud U pa3/iesibl SKOJIOTHH. MeTOoIbl 3KOJIOTHYECKUX
UCCJIEeI0BAaHUN. DKOJIOTHUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTtuyeckue, OMOTHMYECKHME U AaHTPOINOTeHHbIE. JIeHCTBUE HKOJIOTMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dhakTopsl. Buibl 6MOTHYECKHUX B3aMMOACHCTBUM: KOHKYPEHIINSI,
XHUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OUOTHMYECKUX B3aMMOJICEUCTBHUI JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuuu. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4uciaeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

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

Tabnmuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy», «@Potonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdonornyeckue 0CoOOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTHA NOMYJSLIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01ecTBa M 3K0JT0THYECKHE CHCTEMBI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »dKocucreMe u
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH d3KocucTeMBI. [TunieBbie 1ienu u cetu. OCHOBHBIE
MIOKA3aTeM 3KOCHCTEMBbI: OMOMacca, NPOAYKLUS. OKOJOIMYECKHE MHPaMUJIbIL:



MPOAYKIIMU, YHMCICHHOCTH, OuoMacchl. CBONCTBA HSKOCHUCTEM: YCTOWYHMBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble S3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY [IAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH Ouochepsl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Omochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHHs B Ouocdepe.
['moGanbHbIE 2KOJOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaK OCHOBa ycToWuumBocTH Ouocdeprl. OCHOBa pPalMOHAIBHOTO YIPaBICHUS
IPUPOJHBIMU PECYpcCaMU U UX UCIOJIb30BaHue. JlocTuKeHUsT OMOJIOTUY U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuajackuid.

Tabnuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJOrMYeCKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3JICUCTBUA HA MPUPOAY», « BadkHENIINE HCTOYHUKH 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnas ouocheps»,
«®akTtopel  gerpamanuu  nouB»,  «llapHukoBeii  3ddexT»,  «DakTOphI
pPaANOAaKTHUBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CETbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUY PACTCHUNA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®enepauuu, H300pAKEHUS OXpPAHSIEMBIX BHUJOB pAaCTeHHH U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalollMMHCSI TporpamMM CpeaHero ooOimero oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS Mpeamera «bhosiorus» T0CTUraroTcs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEHW ITO3WIIMECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOM JIESITEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JAEATEbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlay, BBINOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEIOBATEIbCKUX 33/1ady, YBaXUTEIbLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKOM IpaXkTaHCKON UAEHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWMHOM JXU3HU B COOTBETCTBUU C
TpaauuHusMH Hapo1oB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLIMOHAIIBHOT'O BO3AEUCTBUS ) KUBOU IIPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAaHKE U pean3alus 3J0pOBOro u 0€30MacHOro o0pasa Ku3HH (310POBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTUBHOM JESATEIHHOCTH TEXHOJIOTUYECKOW M COLMAIBHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun W peanu30BBHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MPHUOOpETAEMBbIE TTPU N3YUECHUN OMOJIOTHH 3HAHMSI
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATUE NEUCTBUH, IPUHOCAILUX BPE OKPYKAIOLIEH IPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKOW KYJIbTYPHI,
OIbITa NEATENbHOCTH AKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW W COLMAJIBHOMU
IIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IMPAKTHYECKON AEATEIBHOCTH HKOJOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYpbhl KaK CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOAbMU U NMO3HAHUS MUDA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMHU JJIsi COBPEMEHHOH LMBUIN3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BeUeCTBa, IIOMCKA MyTel BBIXO/A U3 INIOOATBHBIX 3KOJOTMYECKUX NpoOsieM U
o0ecnieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIBHOMY
UCTOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHMM OHOJIOTMYECKUX 3HAaHUM B IesIX
MOBBIIIEHNS OOIIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIB3YEMBIX B €CTCCTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA I aHalu3a H
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 TTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BAaTh OWOJIOTMYECKUE 3HAHMUSA IS
pelieHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalLUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO MU
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOro mpeameTa «buosorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PCHHUS O0YJaIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIH (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIBbHOMN
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITUAIBHON MTPaKTHKE.

MeranpeaMeTHble PE3yJbTaThl OCBOCHUS MPOrpaMMbl CPEIHEro oOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JTeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPU OCBOCHWW 3HAHUM TPUEMBI JIOTHYECKOTO MBIITUICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNsITh 1ETN JeATeIbHOCTH, 3aJlaBasl IapaMeTpbl M KpPUTEPUU HX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS] B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJA, BBHISIBICHHBIX B PA3IMYHBIX HHPOPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJUHUPOBATH U BBITIOJNHATH Pa0OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU Y4EOHO-MCCIICI0BATEIBCKOW M MTPOCKTHOM JCATEIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpETalnH, NPEoOpPa30oBaHUI0 W NPHMCHCHHIO B Yy4eOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBATH TIOJIYYCHHBbIE B XOJ€ pEIICHHs 3aJayd  pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, JOMYyCKAIONNE aJTbTePHATUBHBIC PEIICHHMS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHaIM3UpOBaTh
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3azay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oounonornyeckoil uHPpopManuu (CXeMbl, rpauKH, AUArPaMMBbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKALIMK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOaJdbHbIE CpEICTBa OOIIEHHUS, TOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBISATh YBAXKUTEIBHOE OTHOIIIEHHE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W HMHAUBUIYATBHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YieHa KOJIJIEKTHBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa U KaXJA0r0 yYaCTHUKA KOMaH/bl B OOLIUI
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HA OCHOBE OMOJOTMYECKUX 3HAHUU LEJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTEHU;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWUW, ITOCTOSHHO IIOBBIIATH CBOWM O0OOpa30BaTENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABaTEIbHOW  pedieKCMH KaKk  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OILICHMBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, MHTEPIIPETALIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusiX, CBS3aHHBIX ¢ Ouojorueir. B mporpamme mnpenMeTHbIe
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUNA O MECTE U POJM OUOJIOTHMH B CUCTEME HAY4YHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OPTraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOTYKIIHS ), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 EHTpax MHOTO0Opa3us u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBICHWUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE TUITOTE3bI, BHISBIICHUE 3aBUCUIMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPruu B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOIO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIbHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeJIbl0 obecrieyeHHsi O€30MacHOCTH CBOETO 3I0pPOBbS U 310POBbS
OKpPYXAaIOIUX JII0AeH, COOMI0IEHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUHI TUTSI pPaLMOHAIEHOTO
IPUPOIOIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHEeTHYECKHMEe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIEOBAaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
paBuia mpu pabore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4eOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIIAJI€ POCCUMCKUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MONYJISIUSL, TeHO(OH, HBOJIONUSA, ABUXKYIIUE CHIIBI ((DaKTOPhI) HBOIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHsl DBOJIOIHH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apoapieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOEHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUEC
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHIKEHUE THITOTE3bI, BBISBIICHHE 3aBUCUMOCTH
MEXITy HCCIICIYEMbIMH BEIMYUHAMH, OOBSICHCHHE TIOJYyYCHHBIX PE3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TMOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O0OBEKTOB: BHUIOB, TMOMYJSANHA, TPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoIleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIICCTB M IIOTOKA DHEPrUM B IKOCHUCTEMaxX, aHTPOIOTCHHBIX H3MCHCHUH B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecrieueHus O€30MacHOCTH CBOErO 3J0POBBS W 3JI0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAITBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a/1a4l, COCTABIISITH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KpPUTUYECKH OIICHHBATh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI U X OpraHHu3alIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT s 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas pabora
2 NE lp«I/ICHOJ'III))SOBaHI/Ie ajII/IqHLIX 1 0.5 bubmorera [JOK
) p ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 Brnomgornueckue cucTeMsl, 1 bu6mmoreka [IOK
MPOLECCHl U UX U3YYEHUE https://m.eds00.ru/863e6564
4 XuMHYEeCcKui cocTaB KieTku. Boaa 1 bubnuorexa [JOK
Y MUHEpaJIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATH. LOCTAB 1 CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 Bubmiorexa OK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hywientossie kuciorst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1ienoctHas >kuBas
cucrema
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7¢c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edso00.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenune kaetku. MuTos.
Jlaboparopnas pabota Ne 3 bubnnoreka [JOK
15 0.5
«HaOmroneHre MuTO3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucasmus — OuocuHTe3 Oenka bubmnorexa [IOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpEHUeE.
JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U Bubmmorexa [JOK
A https://m.edso0.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTUOPUIHOE CKPELMBaHUE.
A U bt bubnuoreka [JOK
25 3aKOH HE3aBUCHUMOIO
https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
26 npusHakoB. JlJaboparopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUIHOTO

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bu6mmoreka [{OK
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
N3menunBocth. HeHacnencrBeHHas
M3MEHUYMBOCTH. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuoreka [JOK
MOAU(PHUKATUOHHON U3MEHUYUBOCTH, https://m.edsoo0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psiia
Y BapUallMOHHOW KPUBOW»

HacnencrBenHasi "BMEHYMBOCTb.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHaM3 MyTanuil y Apo30Quisl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L https://m.eds00.ru/863e8d78
Peseprubriit ypok. O60011eHIE TIO

31 teMme «HacnencrBeHHOCTh U 1
U3MEHYMBOCTh OPTraHU3MOBY

bu6mmoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToasl U TOCTHKEHUS CEISKIINU 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosorus kak orpacip 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Iparrieckie u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOIHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa [TOK
https://m.edso0.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuorexa [IOK
MAaKpO3BOJIIOLUNA https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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https://m.edsoo.ru/863e9c1e

HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie u

10 METOJIBI €€ N3YYEHHUS
11 ['mnoTe3bl NPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButune xxu3HM Ha 3emiie 1o 3pam bubnuoreka [JOK
U IEpHOIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [JOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edso0.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexa [JOK
(anTpOTIOTEHE3) https://m.edsoo0.ru/863eac2c
16 JBwxyimue cuitbl (hakTopsl) bubnuoreka [JOK
aAHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUH
YyeJloBeKa
18 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJanTalyM 4eJIoBEKa https://m.edsoo.ru/863eaea2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (hakTopsl https://m.edsoo.ru/863eafec
AbGunotnyeckue GaKkTOpsI.
Jlaboparopuas padota Ne 3.
<<M0p(b0jIOFI/I‘-IeCKI/IC O0COOCHHOCTHU BuGmrorexa LK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK
23 buotirieckie pakToph https://m.edso0.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo0miecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN
97 3KOCUCTEMBI. DKOJIOTUUECKUE bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 IIpupoanble 3KOCHCTEMBI
29 AHTpPOIIOT€HHBIE KOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka LIOK

3KOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BeYecTBa https://m.edsoo.ru/863ebale
PesepBubrIit ypok. O600meHIE

34 tembl «Coo0riecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 55

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30BATEJbHOM ITPOT'PAMMBbI

10 KJIACC

Kon
NpoBePsieMOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeiHero 001ero 00pa3oBaHus

CchopMUpOBaHHOCTh 3HAHMKA O MeCTE€ M POJNIM OWOJNIOTHH B CHUCTEME HAYYHBIX 3HAHHMA
€CTCCTBEHHBIX HAyK, B (DOPMHUPOBAHHN COBPEMEHHOW €CTECTBCHHO-HAYYHOM KapTHHBI MUpPA U
HAyYHOTO MHPOBO33PEHUS; O BKIIAJC POCCUHCKIX U 3apyOeKHBIX YUEHBIX-OHOIOrOB B pa3BUTHE
6rosnornu; GyHKIMOHAIbHAS TPAMOTHOCT YEIOBEKA VIS PEIICHHS )KU3HEHHBIX 33124

YMeHHe pacKpbIBaTh COJAEpKaHHE OHONOrMYECKHX TEPMUHOB W TIOHATHH: KHM3Hb, KIIETKA,
opraHu3M; MeTabonu3M (OOMEH BelIeCTB H  NpeBpalllcHue HSHEPruH), TIOMeocTa3
(camoperyisius), ypOBHEBash OpraHU3alUsl JKUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHUE
(penpoyKiKs), HacIeACTBEHHOCTh, H3MEHUYHBOCTh, POCT U Pa3BHUTHE

YMeHue u3naratb OHOJIOrHIECKUe TEOPHH (KIETOUHYI0, XPOMOCOMHYIO, MyTaIllMOHHYIO), 3aKOHBI
(I'. Mennpenst, T. Moprana, H. WM. BaBunoBa) u ydeHus (0 IICHTpaxX MHOrooOpasus W
MPOUCXOXKICHUSL KYJIbTYpHbIX pactenuit H. . BaBuioa), ompenesisitTh TPaHUIBI  HX
[IPUMEHHMOCTH K KHBBIM CHCTEMaM

YMeHue BIaIeTh METONaMH HayJHOTO [TO3HAHUS B OMONOTHY (HAOIIOIEHNE M OIIMCAHHE YKUBBIX
CHICTEM, TIPOLIECCOB W SIBJIICHHH; OpraHW3alWs U MPOBEICHHE OMONOIMYECKOr0 IKCIICPUMEHTA,
4 BBIJIBIDKEHUE THUIOTE3bl; BBISIBICHHE 3aBUCHUMOCTU MEXIY HCCIEAYEMBIMU BEJIMYMHAMM,
00BSICHEHNE TIOyYSHHBIX Pe3yIbTAaTOB, UCIIOIH30BAHNE HAYUHBIX MTOHSATHH, TEOPHA U 3aKOHOB;
YMEHHE JeJIaTh BHIBOJIbI HA OCHOBE IOJIYYEHHBIX Pe3yJIbTaTOB)

YMeHue BbBLAETATh CYLIECTBEHHbIE IPU3HAKM BHUPYCOB, KJIETOK IMPOKAPHUOT M IYKAPHOT,
OIHOKJICTOYHBIX W MHOTOKJICTOUYHBIX OPraHM3MOB; OCOOCHHOCTH IIPOLIECCOB OOMEHA BEIICCTB H




Kox
NPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHUsI OCHOBHOII
o0pa3oBaTeILHON MPOrPaMMBbI CPETHET0 001IIEr0 00pa30BaHuUsI

MpeBpalieHus] PHEPIuu B KieTKe, (OTOCHHTE3a, IUIACTUYECKOr0 M DHEPreTHYecKoro oOMeHa,
XEeMOCHHTE3a, MHT03a, Mei03a, OIJIONOTBOPEHHS, PAa3MHOKEHUsS, HHIMBHUIYaJIbHOTO Pa3BHUTHS
opraHusMa (OHTOI'eHe3a)

YMeHNe NpPUMEHATh TOJY4YEeHHbIC 3HAaHWS Ui OOBICHEHHS OHOJOTMYECKUX IIPOIIECCOB H
SBIICHUIA, JJ1s1 TPUHATHS MIPAKTHUYECKUX PEUICHUH B TIOBCEHEBHOM KU3HU B IIETSAX 00eCIIeYeHUs
0€30MacCHOCTH CBOETO 370POBBbSI M 3A0POBbS OKPY)KAIOUIUX JIFOJCH, COOMIONCHHUS HOPM
rPaMOTHOT'O TIOBEACHHUS B OKPY)KAIOIIEH NPUPOTHON cpele; MOHMMaHHWE HEOOXOAMMOCTH
WCTIONIb30BAHMS JOCTHKCHHI COBPEMEHHOW OWMONIOTHHM W OMOTEXHOJOTHH Ui paliOHATBHOTO
TIPUPOJIOTIONIE30BAHUS

YMeHue pemaTh 3JIeMeHTapHbIC TeHETHYECKUE 3a]]aui HA MOHO- U TUTUOPUIHOE CKpEIIMBaHuE,
CIICTNICHHOE HACJICZIOBAHUE, COCTABJIATH CXEMbl MOHOTHOPHUIHOTO CKPEIIMBaHUS IS
TPOTHO3UPOBAHMSI HACJIEIOBAHUS TPU3HAKOB Y OPraHU3MOB

YMeHHe BBHINONHATH JTa0OpaTOPHBIE W MPaKTHYEeCKUE padOThI, COONIONATh MpaBuiia paboThI C
y4eOHBIM H JJa00paTOPHEIM 000pYIOBaHHEM

YMeHHE KPUTHYECKH OICHWBATh M HHTEPIPETHPOBATH WHGOPMAIUIO OHOJIOTHYECKOro
COZICPKaHMsI, B TOM YHCIIC TICEBAOHAYYHBIC 3HAHUS, U3 Pa3IMYHbIX HCToYHUKOB (CMU, Hay4dHO-
MOMYJISIPHBIE MAaTEpPHaJIbl); JTHUYECKME AaCIEeKThl COBPEMEHHBIX MCCICAOBAHMNA B 00JaCTH
OHOJIOrMH, MEAUIIMHEI, OMOTEXHOJIOT M

10

YMeHue co3aBaTh COOCTBEHHBIE MTMCHbMEHHBIE U YCTHBIE COOOIICHUS, 000011ast OMOIOTHYECKYIO
HHGOPMAIMIO W3 HECKOJLKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh MOHATHHHBINA armmapaT
OHOIOTHH

11 KJIACC




Kox
NPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI
o0pa3oBaTeILHON MPOrPaMMBbI CPETHET0 001IIEr0 00pa30BaHuUsI

CchopMUpOBaHHOCTh 3HAHUH O MeCTe M poJd OHUOJIOTMHM B CHCTEME HAyYyHOTO 3HAHUS
€CTCCTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA U
HAY4YHOI'0 MHPOBO33PEHHSI; O BKJIAJE POCCUIICKUX U 3apyOEKHBIX YIEHBIX-ONOJIOTOB B Pa3BUTHE
Ouosnoruu; GyHKIMOHAIbHAS TPAMOTHOCTD YETOBEKA JUIs PEIICHHSI )KU3HEHHbIX 33124

YMeHHe pacKpbIBaTh COJCpKaHWE OMOJOTMYECKUX TEPMHHOB M TIOHSATHI: BUJ, MOIYJSLNS,
reHO(OHJ, DBONIONMS, JABWXKYIIME CUJIbl ((paKTOpbl) HBOIIOIHMH, IPHCIOCOOTEHHOCTD
OpPraHu3MOB, BHA000pa30BaHME, JKOJIOTMYECKUE (AKTOPBI, DBKOCHCTEMA, IPOLYLIEHTHI,
KOHCYMEHTBHI, PEAYIICHTHI, MMIIEBHIC IIEMTH, HKOIOTHYECKas MUpaMuia, OnoreoreHos, bnochepa

YMeHue u3naraTb OMONOTHYECKHE TEOPUH (IBOMIONMOHHAs Teopus Y. JlapBrHa, CHHTETHUYECKas
TEOpPHS 3BOJIIOIIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3aKOH 3apozplimeBoro cxonacrsa K. M. bapa,
3aKOH Yepe/I0OBaHMs TTIaBHBIX HanpaBienuid spororu A. H. CeBeprioBa, yuenue o 6uochepe B.
W. BepHaackoro), onpeesnsiTh TpaHUIbl HX TPIMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHue BaieTb MEeTOIaMH HayqHOTO [TO3HAaHUS B OMONOTruy (HaOIIOICHNE U OIMCAHNUE YKUBBIX
CHCTEM, INPOIIECCOB W SIBJICHHH; OpraHU3alys U MPOBEIEHHE OMOIOTMYECKOr0 SKCIEPUMEHTA,
BBIJIBU)KEHUE THMIIOTE3bl; BBISBICHUE 3aBUCHUMOCTU MEXIY HCCIEAYEMbIMU BEJIMYMHAMU,
00BSICHEHNE TOTYYEHHBIX PEe3YJIbTATOB, HCIOIb3YEMbIX HAYUHBIX IIOHITHH, TEOPUH U 3aKOHOB;
yYMEHHE JENaTh BRIBOJBI HA OCHOBE MTOTYIEHHBIX PE3yIbTATOB)

YMeHHe BBIICIATh CYIIECTBEHHbIE MPHU3HAKH CTPOCHHS OHMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISALMNA, TPOAYIEHTOB, KOHCYMEHTOB, pEIyl[EHTOB, OHOTreOLEHO30B M 3KOCHUCTEM;
OCOOEGHHOCTH  MPOLIECCOB  HACJCJICTBEHHONM  W3MEHUYMBOCTH, E€CTECTBEHHOro  OTOOpA,
BHI000Pa30BaHHUS, MMPUCIIOCOOICHHOCTH OPTaHU3MOB, JCHCTBHS DKOJOTMYECKMX (PAKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIECTB U [TOTOKA SHEPTHH B IKOCHCTEMAX, aHTPOIIOTCHHBIX N3MEHEHUI
B JKOCHCTEMax CBOEHl MECTHOCTH, KPYrOBOPOTAa BEIIECTB U OHOr€OXUMHUYECKHX IIUKJIOB B
orocdepe

YMeHHEe TPUMEHSTH IONyYeHHBIC 3HAHHUA U1 OOBSCHEHUS OHONIOTMYECKHX IPOIECCOB U
SIBIICHUH, JUIS1 TIPHHATHUS MIPAKTHYECKUX PEIICHUH B TOBCEAHEBHOM KI3HU B IIEIISIX 00ECTIEUeHUS
0€30ITacCHOCTH CBOETO 3IOPOBBSI U 3IOPOBBS OKPYKAIOIIUX, COONIOACHUS HOPM T'PaMOTHOTO
MOBEZCHUST B OKpY)KaloIlel MpUPOTHON cpene; MOHUMaHHE HEOOXOAWMOCTH HCIONB30BAHUS
JOCTYDKEHUI COBPEMEHHOM OMOJIOTMH sl PalliOHAIEHOTO TPUPOIOIOJIb30BAHUS




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM

NPOBePSIEMOr0 o
Oﬁpa3OBaTeJH)HOI/I NMporpaMmasl CpeaHET0 0611161"0 06p330B3HI/Iﬂ
pe3yJabTara
YMeHue pemaTh 3JeMeHTapHbIe OMOOrHYECKUE 3a1a4H, COCTABIIATh CXEMBI IIEPEHOCA BEIICCTB
! Y DHEPrHH B 9KOCHUCTeMaX (IIeMH TUTAHMsI)
3 YMeHue BBIMONHATE JIA00paTOpHBIC U MIPAKTHUYECKHE PabOThI, COOII0IATh MpaBHiia pu padore ¢
y4eOHBIM U J1Ta00paTOPHBIM 000pYJOBAaHHEM
YMeHue KpUTHYECKH OICHWBAaTh M HHTEPHPETHPOBATH HH(GOPMAIMIO OHOJIOTHYECKOTO
9 COJIepKaHMsI, BKJFOUAIOUIYIO IICEBJIOHAYYHbIC 3HAHUA W3 Pa3NU4HbIX HcTouHHKOB (CMMU,
HAYYHO-TIOMYJISIPHBIC MAaTEPHAJIbl); PACCMATPUBATL TIJI00AJbHBIC HKOJIOTHYCCKUE MPOOIEMEI
COBPEMEHHOCTH, (HOPMUPOBATH COOCTBEHHYIO MO3UITHIO M0 OTHOIICHHIO K HUM
YMeHue co3iaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIC COOOIICHUS, 000011as1 OMOTOTHYECKYIO
10 WHGOPMAIIMIO U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO HCIIOIB30BAaTh NOHATHUIHBIA ammapat
OuosIorun

MNPOBEPAEMBIE DJIEMEHTBI COOEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHMS
1 Buosnorus xak Hayka
11 Buonorns — Hayka o >kuBoi nipupoze. Pors Guonoruu B GOpMHUPOBAaHHH COBPEMEHHOW HAYYHOW KapTHUHBI
' mupa. CrcrtemMa OHOJOTHYECKUX HAYK
12 Mertopl IO3HAHUS KUBOH MPHPOABI (HAOIIOCHIE, SKCIEPUMEHT, ONACaHNe, U3MEpEeHNE, KITacCH()UKAIIHS,

MOJICTIMPOBAHNUE, CTATHCTUIECKAst 00paboTKa TaHHBIX)

2 JKuBBbIC CHCTEMBI B HIX OpraHu3anus




Kox

2.1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

JKusbie cucrembl (OMocHCTEMBI) Kak TIpeAMET n3yueHus ononoruu. CBolcTBa OMOCUCTEM U UX pa3HOOOpasne

2.2

YpoBHH  OpraHM3alM  OHOCHCTEM: MOJEKYJISPHO-TEHETHYECKUH, KICTOYHBIH, OpraHU3MEHHBII,
MOMYJISIIIMOHHO-BUI0BOI, 9KOCHCTEMHBIH, 6rocthepHbIi

XUMHUYECKUN COCTAB U CTPOEHUE KIETKH

3.1

XUMHUECKUNA COCTaB KJIETKH. XMMHYECKHE JJIEMEHTBHI: MAaKpOAJIEMEHTHl, MHKpPO3JieMeHThl. Boga u
MUHEepaJibHbIE BelecTBa. OyHKINK BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loaaep:kanrne ocMOTHYECKOT O
OajaHca

3.2

Benxu. CoctaB u cTpoeHHe 0eIKOB. AMMHOKHCIOTEI — MOHOMEpHI OenkoB. HezaMeHnMBIE U 3aMEHHUMBIE
AMHHOKHCIIOTEl. AMMHOKHUCIOTHBIH  COCTaB. YPOBHH CTPYKTYpHl OENKOBOW MONEKYNIbl (IepBHYHAS,
BTOpPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XMMHYECKHE CBOMCTBa OenkoB. bromorudeckue
(YHKIIUH OEIIKOB.

®epMmeHTEI — Ouonormueckue Kkatanusatopbl. CTpoeHne (epMeHTa: aKTHBHBIH IIEHTpP, CyOcTpaTHas
cerudmanocts. Kopepmentsl. Buramuabl. Otamanst GepMEHTOB OT HEOPraHIMUECKHUX KaTaIN3aTOPOB

3.3

YrneBoapl: MoOHOcaxapuabl (TJrOKo3a, pubo3a W Je3okcupubo3a), nucaxapujpl (caxaposa, JIaKTo3a)
nonucaxapu/ipl (Kpaxmai, TIMKOreH, 1e/ri03a). bruonornyeckne QyHKIMN YTIIEBOAOB.

Jlumu e TPUTIUIEPUIBI, CTEpPOUIBI, dhochomunuast. ['mapodunbHO-THAPOPOOHEIE
cpoiicTBa. bruonoruueckne ¢pyHkuuu nunuaoB. CpaBHEHHE yrIIeBOIOB, OCIKOB U JIMIH/OB KaK HCTOYHHKOB
SHEpruu

3.4

Hyxnennossie xucnorsr: [JHK um PHK. Hykneotnnst — MoHOMEpBl HYKIEMHOBBIX KucioT. CTpoeHne u
¢yukm [IHK. Crpoenue n pyakimm PHK. AT®: crpoenue u GyHKIAHA

3.5

Huronorust — Hayka o kietke. Knetounas teopust. MeToapl U3y4eHUs KIETOK

3.6

Knerka kak memoctHas >kuBas cucrema. OOmme Mpu3HAKK KIETOK: 3aMKHyTas HapyXHas MeMOpaHa,
mosekyiel JIHK kak reHeTryecKuil anmapar, cuctemMa CHHTe3a Oelka

3.7

THBL  KIIETOK: DYKApUOTHYECKHE W IIpOKapuoTHdeckue. OCOOCHHOCTH CTPOSHHS IIPOKAPUOTHIECKOMN
kietku. Knmerounass crenka  Oakrepuif. CTpoeHHE  DYKApUOTHYECKOH  KIETKH. OCHOBHBIC — OTJIHYHSI
PaACTUTEIILHOM, YKUBOTHON ¥ IPUOHOI KJIETOK

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KIIETOYHAs CTEHKA, IJIMKOKaIWKC, WX (yHkiwmu. [Tmazmarmaeckas
MeMOpaHa, e€ coiictBa W QyHKImU. [luromma3zma u e€ opranonapl. OmHOMEMOpaHHBIE OPTaHOWUIBI KIICTKU:
snpomnasmatiyeckas cetb (OIIC), ammapar ['ombmku, Jm3ocoMsl. [1oayaBTOHOMHbBIE OpraHOMIbBI KIIETKH:




Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

MUTOXOHAPHUH, TUIACTHUIDBI. HpOI/ICXO)KIleHI/IC MI/ITOXOHI[pI/Iﬁ n IU1aCTua. BI/I,Z[I)I IJ1aCTuI. HeMeMGpaHHLIe
OpraHonJibl  KJICTKU: pI/I6OCOMBI, KJIETOUYHBIN LOCHTP, pPECHUYKH, IKIYTHKHU. (DYHKHI/II/I OpraHon 0B
KieTku. BrimodyeHus

3.9

Anpo — perynsaTopHeli LeHTp kieTku. CTpoeHHe siapa: siaepHas o00J0YKa, KapHOIUIa3Ma, XpOMAaTHH,
SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BEIIECTB B KIETKE

KuzuenesaTenbHOCTh KIETKH

4.1

OOmMeH BemiecTB, WM MeTa0OMM3M. ACCUMMIIAINSA  (TUTACTHYECKHH  OOMEH) M JTUCCUMUIISILIUS
(aHepreTHuecKkii OOMEH) — JIB€ CTOPOHBI E€IWHOrO Mpolecca Meradonu3ma. TUnbsl oOMeHa BEIIeCTB:
aBTOTPOGHBII u reTepOTPOQHBIH.
Ponp hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIICHUH SHEPTHH B KIICTKE

4.2

@otocuntes. CBeToBass W TeMHOBas (as3sl  (¢orocunHTe3a. Peakimm  dorocunaTesa. DPPeKTHBHOCTD
¢otocunTe3a. 3HaueHue (HOTOCHHTE3a IS XKU3HU Ha 3emiie. BiusHue ycrnoBuil okpyxaromei cpensl Ha
(hoTOCHHTE3 U CIIOCOOBI MOBBILIEHHS €TO MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHUH.

XeMocHuHTe3. XeMOCHHTE3NPYIIUe OakTepun. 3HaUCHUE XeMOCHHTE3a JUIsl )KU3HU Ha 3emIie

4.3

Ounepretnyecknii oOMEH B KieTke. PaciienyieHne BeIIeCTB, BBIACIECHHE W HAKOIJICHHE OJHEPIHH B
KIIETKe. DTambl SHepreTudeckoro ooMeHa. [nmukonus. bpoxenue u ero Buabl. KuciaopomHoe oKucIieHUE, WK
KIIETOYHOE JbIxaHue. D) (PEKTUBHOCTL SJHEPreTHUECKOro oOMeHa

44

Peaknmn wmatpuuHoro cuHTte3a. ['enetnueckas wuHpopmamms u JIHK. Peanmzamus reHermdeckoi
nHpopMalm B KieTKe. [ eHeTHYeCKUH KOJ W ero cBOWCTBAa. TpaHCKpHUIIIMS — MATPUYHBIH CHHTE3
PHK. Tpancismus — OuocunTe3 Oenka. KomupoBanue aMuHOKKCIOT. Posb prbocom B OnocuHTE3e Oenka

4.5

Hexnerounsie Gpopmbl xu3HU — BHpYCHI. McTopus oTkpbeiTHs BUpycoB (/1. M. MBanoBckuit). OcoOeHHOCTH
CTPOCHHSI W XH3HEACATEIHHOCTH BUpPYycoB. bakrepmodaru. bonesnn pacreHuii, >KUBOTHBIX W YEIOBEKA,
BBI3BIBACMbIC BHpycamu. Bupyc AMMYHOJIC(HIINTA  YEJIOBEKa (BHY) —  BO30yAMTENb
CIIN [a. [TpodrrakTrka pactipocTpaHeHUs BUPYCHBIX 3a00JICBaHHIA

Pazmuoxenue n WHAWBUIAYAJIBHOC PA3BUTUC OPraHU3MOB

5.1

KieTouHbIi [HKI, WU JKU3HEHHBIH IHMKI KieTkd. MaTepdasza u murto3. [Iporecchl, mpoTekaronye B
naTepdaze. Permkammst — peaknuss mMatpmaHoro cuHTe3a JIHK. Ctpoenme xpomocoM. XpoMOCOMHEIH




Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Ha6op — KapuOTHII. HHHHOHHHLIﬁ M TarlJIONIHBIN XpOMOCOMHBIC HaGOpI)I. XpOMaTI/I}lI)I. HI/ITOHOFI/I‘IGCKI/IC
OCHOBBI Pa3MHOXCHUA U UHAUBUAYAJIbHOI'O Pa3BUTHA OPraHU3MOB.

HCHGHI/IC KICTKM — MHTOS. CTaZ[I/II/I MHUTO3a. Hpoueccm, OpoucCxoasdamuye Ha pa3HbIX CTAAUAX
MHUTO3a. brojornyeckuii CMbICI MUTO3a

5.2

@opMBbl pa3MHOKEHHS OpPraHU3MOB: OECIIONOE U MOI0BOE. BHIbI GeCIONOro pa3sMHOMXKEHUsI: IeJICHUE HABOE,
MIOYKOBaHME OJJHO- U MHOTOKJICTOUHBIX, CIIOPOOOpa3oBaHUe, BEreTaTHBHOE pasMHOXKeHHE. MckyccTBeHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €0 3HaUEHHUE IS CENEKIHU

5.3

ITomoBoe PasMHOXKCHHUEC, €TO OTJIINYUA OT Oecrtonoro.

Meiioz. Ctagun  Mmetosa. [Iporeccsl, mnpoucxonsmme Ha cTaausax Menosa. [loBegenne xpoMocoMm B
merioze. Kpoccrunrosep. buonornuecknii cMbICi 1 3HaU€HHE Meo3a

5.4

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y JKUBOTHBIX. [10JOBBIC kKene3bl: CEMECHHUKH U
snaHuKA. OOpa3oBaHWEe W pa3BUTHE IIOJNOBBIX KIETOK — TaMeT (CHEepPMAaTO30HM[IOB, SHIICKICTOK) —
CIepMaToreHes u oorene3. OcoOeHHOCTH CTpOCHUS SIMIIEKJIETOK u
cnepmaro3onoB. Omnogorsopenne. [laprenorenes

5.5

WNunuBumyansHoe pa3BuTHE (oHTOTEHE3). OMOPHOHAIILHOE pasBuTHE (a3MOpuorenes). Drarmsl
9MOPHOHAIBHOTO pa3BUTHS y M03BOHOYHBIX KUBOTHBIX: npobeHue, racTpyJisiius,
opranoreses. [locraMOproHanpHOe pa3BuUTHE. THIBI TOCTIMOPUOHAILHOTO PA3BUTHUS: MPSMOE, HEIpsMoe
(mumHOYHOE). BiMsiHME cpesibl Ha pa3BUTHE OPraHHU3MOB; (PAKTOpBI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Pocr u pazButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHNE CEMEHHU, CTalul Pa3BUTHS

HacneactBeHHOCTh M1 NU3MEHYHBOCTD Oprannu3mMoB

6.1

[Ipenmer n 3amaum reHeTUKU. MicToprs pa3BUTHS TEHETHKH. BKiam poccHiCKUX M 3apyOe)KHBIX YIEHBIX B
pa3BUTHE TEHETHKHA. MeTombl TEHETUKH (THOPHIOIOTUYCCKUI, IMTOreHETHYEeCKUH, MOIEKYISIPHO-
reHeTnyeckuii). OCHOBHBIC TEHETHYECKHE MOHATHA. | eHeTHdeckass CHMBOJNHKA, HCIOJb3yeMas B CXeMaX
CKpELIBaHUs

6.2

3aKOHOMEpPHOCTH  HaclleZIOBaHUs  IPU3HAKOB, YycTaHoBieHHble I.  Mennenem. MoHorubpuaHoe
CKpeIlnBaHMe. 3aKOH eIUHO00pasusi THOPUAOB MepBOro MmokoyeHws. [IpaBmino mOMUHUpPOBaHUS. 3aKOH
pacuierieHus npu3HakoB. ['unoresa ynucrorsl ramer. [loaHOE U HEMOTHOE TOMUHHUPOBAHUE.
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JurubpuaHoe ckpemuBanue. 3aKOH HE3aBUCHMOr0 HAClIe0BaHHs TPH3HAKOB. [[UTOreHeTnyeckne 0OCHOBBI
JUTHOPHIHOTO  CKpEIIMBaHMA. AHAJIM3UpYIOIlee  CKpelrBaHMe. Vcronp30BaHue  aHAIM3UPYIOLIETO
CKpelMBaHus JUIs ONpeJIeeH s TeHOTHIIa 0CO0U

6.3

CuemnnieHHoe HacnenoBaHMe Npu3HakoB. PaGora T. Moprana mo M3y4eHHIO CLEIUIEHHOTO HACIEJOBAHUS
renoB.Hapymienue  cremieHuss TeHOB B pe3yidbTaTeé  KPOCCHHIOBEpa. XpOMOCOMHAsl — TEOPHSI
HACJIeICTBEHHOCTH. [ eHeTHUYeCcKne KapThl.

I'enernka nona. XpoMOCOMHOE OIpe/elIeHUE 1101a. AyTOCOMBI U IOJIOBBIE XpPOMOCOMBI. ['oMorameTHbIe U
TETCPOraMeTHLIC OPraHU3MbI. HaCJ’Ie}lOBaHI/Ie MPU3HAKOB, CHCTIJICHHBIX C I1OJIOM

6.4

W3meHunBoCTh. Bl  M3MEHUMBOCTM:  HEHACIENCTBEHHas M HaclencTBeHHas. Ponp  cpempl B
HEHACJIEICTBEHHOH W3MEHYMBOCTH. XapaKTePHCTHKa MOIU(PHUKAIIMOHHON W3MEHYMBOCTH. BapuarmoHHbIH
psin u BapuanuoHHas kpuas. HopMa peakuuu npusHaka. KoianuecTBeHHbIE U KaUECTBEHHBIE IPU3HAKU U UX
HopMa peaknuy. CBoHCTBa MOAN(DUKAIIMOHHONW N3MEHIHBOCTH

6.5

Hacnencreennasi, nim reHOTHIIMYECKAst, K3AMEHUYNBOCTE. KOMOMHATHBHAS N3MEHUYMBOCTEL. Mel03 U IOJIOBOM
mporiecc — OCHOBa KOMOMHATHBHOM W3MEHUMBOCTH. MyTallMOHHAss HM3MEHYMBOCTh. Knaccuduxammst
MyTallii: TEHHBIC, XPOMOCOMHBIE, TeHOMHBIE. YacToTa v MPUUYMHBI MyTaluid. MyTtareHHbIe (GakTophl. 3aKOH
TOMOJIOTHYECKUX PsIIOB B HacjeacTBeHHOM n3MenunBocty H. 1. Basunosa

6.6

l'eneruka uenoBeka. Kapuotnn uyenoBeka. OCHOBHBIE METOIbl TEHETUKH YeJIOBEKAa: '€HEealorHueCcKUid,
OJTM3HEIOBBIM,  IUTOrCHETHYCCKUH,  OMOXMMHYECKHHA,  MOJEKYIsIpHO-TeHeTHnYeckuii. CoBpeMeHHOoe
OIpeJieJICHUEe TeHOTHIIA: MOJTHOTCHOMHOE CEKBEHHUPOBaHME, TEHOTUITUPOBAHKE, B TOM YHCIIE C TIOMOIIIBIO
[111P-ananu3a. HacnencTBenHble 3a0oieBaHus 4dejOBeKa: I'€HHbIC OOJe3HH, OOJIE3HM C HACJCACTBEHHOMN
MIPEIPACIIONOKEHHOCTEI0, XpOMOCOMHBIe Oone3Hr. CoMaTHYeCKhe M TeHepaTHBHbIC MyTaltuu. [IpruHINTIBL
3II0pPOBOTO 00pa3a JKU3HHU, TUArHOCTUKHU, MPOGUIAKTHKH U JICUSHHUS TeHETUYECKUX 3a0olieBaHuil. MennKko-
TFeHETHYEeCKOe KOHCYJIbTHPOBaHME. 3HAUCHHE MEIUIIMHCKON TEHETHKU B TPEAOTBPANICHHH W JICUCHHU
reHEeTHYECKHMX 3a00IeBaHui YeIoBeKa

Cenekuust opranu3mMoB. OCHOBBI OHOTEXHOJIOTHN

7.1

Ceneknys Kak HayKa W TIpoIecc. 3apoXKACHHUE CENeKIMU U ojoMamtHuBanve. Yuenne H. WM. BaBmiioBa o
IEHTpaxX MPOMCXOXKIACHUS U MHOr0OOpa3uu KyJIbTYPHBIX pacTeHHH. [[eHTphl TPOMCXOXKICHUS JTOMAITHUX
»KUBOTHBIX. COpT, MOpoja, MTaMM

7.2

CoBpeMeHHBIC METOMBI CEJISKIIMU. MacCOBbIi M WHIMBHIyaJdbHBIH OTOOpD B CEJICKIIMM pAcTCHUH U
>KMBOTHEIX. OLieHKa aKcTepbepa. bim3kopocTBeHHOE CKpEIUBaHUE — nHOpuauHT. Yncras
nuHus. CKpelMBaHNue YUCTHIX JIMHUHA. ['eTeposunc, uiu rubpuaHas cuia. HepoacTBeHHOE CKpeliuBaHne —
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aYT6pI/IIlI/IHF. OT[{aJ’ICHHafI FI/I6pI/II[I/I3aHI/I$[ n €€ YCIICXHU. I/ICKy'CCTBeHHblf/'I MyTaréHes #u IIOJy4YCHHUC
TTOJIUITIIIONI0B. HOCTI/I}KCHI/IH CCIICKII U paCTeHHﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

7.3

BrotexHonorus kak oTpacie NPou3BOJACTBA. ['eHHas HHKeHepus. DTanbl co3laHus pekomouHanTHOH JTHK
U TpaHCTEHHbIX opraHu3MoB. Kietounas  umxeHepus. Kinerounsle — KyabTypbl. MUKPOKJIOHATIBHOE
pa3sMHOXXEHHUE pactenuii. KnonupoBanue BBICOKOITPOTYKTUBHBIX CeJIbCKOX 035 CTBEHHBIX
OpPraHU3MOB. DKOJIOTHUECKHE W 3THYeckue mpodiaembl. I[MO — reHeTndeckd MoAnu(UIIMPOBAaHHbIE
OpraHU3MBI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHMS

DBOJIFOLMOHHAS OUOJIOr U

11

DBOIIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBupnerenscrBa  3BoMOIMHU. [laneoHTONOrMUECKHE:  NOCIENOBATENBHOCTh  IOSBIEHHUS  BHUJIOB B
TMIAJIEOHTOIOTHYECKOH JIETOITHCH, TIepeXOaHbIe (POpMEL. broreorpadudeckue: CXoICTBO M pa3mudus (GpayHbI 1
(IIOpEl MAaTEPHKOB M OCTPOBOB. DMOPHOIOTHIECKHIE: CXOACTBO M Pa3MUIUs SMOPHOHOB Pa3HBIX BHIOB
M03BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, aHAJOTMYHbIEe, PYyIUMEHTAapHbIE OpraHbl,
aTaBU3MBL. MOJIEKYIISIPHO-OMOXUMHYECKHE: CXOACTBO MEXAaHW3MOB HACIECACTBEHHOCTH M OCHOBHBIX ITyTEH
MeTabOIM3Ma Y BCEX OPraHIN3MOB

1.2

Opomorwonnast teopust Y. [lapBuna. [IpeArnocsuiku BO3HUKHOBEHUS JapBHHU3MA. J[BIDKYIHE CHITBI
SBOJIFOIMHK BUJI0B 110 JlapBUHY (M30BITOYHOE PA3MHOKEHHE [IPH OrPAHHYCHHOCTH PECYPCOB, HEOMpeaeaEHHAasI
W3MEHYHBOCTH, OOph0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIH 0TOOD)




Kox

1.3

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

CunTeTnyecKas TEeOpHs 3BOJIOINU (CT3) 1 €€ OCHOBHBIC TOJ0XKEHHUS. MI/IKpOSBOJ'HOLlI/IH. HOHYJ'ISIHI/ISI KakK
CAMHUIa B Ja 1 3BOJIOINHU

1.4

JBmwxymue cuibl ((pakTopel) 3BOMIONMM BHIOB B NpHpone. MyTallMOHHBIH Npolecc ¥ KOMOMHATUBHAS
U3MEHUYUBOCTh. [lonmynsaiuonHble BOMHBI U Apeiid reHoB. M3omsamus u murpanus. EcrectBenHbI oT60p —

HAaITPaBIISIOMIH (hakTop BONOIHMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrnocobIeHHOCTh ~ OPraHU3MOB  KaK  pe3yiabTaT  dBoONONMM. [IpuMepsl  MpUCIOCOONEHUH Y
Opranu3MoB. ApoMopd03bl U UANO0ATATITALIUH.

Bun wu BumooOpazoBanue. Kputepuu Buga. OcHoBHbIe (opMBI BUA000pa3zoBaHUs: Treorpaduueckoe,
JKOJIOTMYECKOE

15

Maxkpoasomtonus. Popmbl IBOJIIOLIUU: ¢unernyeckasi, JIMBEpreHTHal, KOHBEpIeHTHas,
napasutensHas. HeobpatumocTs 9BOMOINH

Bo3HukHOBEHME 1 pa3BUTHE KU3HU HAa 3eMIie

2.1

JloHay4HbIe TIPECTABICHUS O 3apPOKJICHUH XU3HU. HayuHble THTIOTE3bI BOBHUKHOBEHUS KU3HU Ha 3emiie:
abWoreHe3 ¥ MaHcHepMusi. XUMHAYECKasl SBOIIONUSA. DKCIEPUMEHTAIbHOE TMOATBEPKACHHE XHMHYECKON
sBomonuu. HauaneHbie 3Tanbl Ouonorudeckoi ssomtonuu. [mnoreza PHK-mupa. [lepBbie kieTkn u ux
sBormonus. opMupoBaH¥e OCHOBHBIX I'PYITIT KHBBIX OPraHU3MOB

2.2

PazButne km3Hm Ha 3emise 1o 23pamM u nepuoaam. Karapxeil. Apxeiickas © MIpOTEpO30MCKas
apel. [laneosolickass 3pa u €€ Tepuonbl: KeMOPUHCKHIA, OpPIOBUKCKUH, CHIYPHUCKHHA, JEBOHCKHUH,
KaMEHHOYTOJIbHBIN, TIepMcKuii. Me3o30iickas 3pa u €€ Iepuobl: TPUACOBBIH, FOPCKHM, METTOBOMH.

KaitHo3oiickast spa u e€ mepuoApl: MaJeOoreHOBBIA, HEOT€HOBBIM, AHTPOIOTECHOBBIN. XapaKTepUCTHKA
KIIMaTa ¥ TEOJOTHYECKHX IporeccoB. OCHOBHBIE O3Tambl ABONIONUH PACTUTEIBHOTO W YKUBOTHOTO
Mupa. ApoMopho36l y pacTeHHH W KUBOTHBIX. [losiBIeHHME, pacmBeT W BBIMHpaHHE TPYII JKUBBIX
OpraHN3MOB

2.3

Cucrema OpPraHu4eCKOro mupa KakKk OTPaXCHHUEC DSBOJIIOIUH. OCHOBHBIE CUCTEMaTHYECKHE TpynIibl
OpraHu3mMoB
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DBOIIIOIKS  YeJIOBEKa. AHTpOl'[OJ'IOFI/IH KakKk Hayka. PazButne HpeI[CTaBHeHI/Iﬁ 0 IMPOUCXOXKICHUU
yesoBeka. MeToapl HU3Y4YCHUA AHTPOIIOI'CHE3Aa. CXOI[CTBa u pas3iniunsa YCJIOBCKaA u
JKUBOTHBIX. CHCTEMaTHYCCKOE MMOJIOKCHUE YCIIOBEKA.

HBwxymue cuibl  (QakTopel) aHTpormoreHesa. HacrneacTBeHHass W3MEHYMBOCTh U €CTECTBEHHBIN
0T60p. OOIIECTBEHHBIH 00pa3 JKU3HHU, U3TOTOBICHHUE OPYAUI TPyia, MBIIIUICHHUE, PEUb

2.5

OCHOBHBIE 3Tanbl M HAMpPABJICHHUS 3BOJIOIMM YEIOBEKA: ABCTPAJIONMUTEKU, YENOBEK YMEIBIH, YEIOBEK
IPAMOXOJAIIMM, YETIOBEK HEaHAEPTaIbCKUii, YeI0BEK pa3yMHbI. Haxoqku MckonaeMbIX OCTaHKOB, BpEMs
CYIIECTBOBaHMS, 00JIACTh paCIPOCTPAHEHHU S, 00bEM TOIIOBHOTO M0O3Ta, 00pa3 )KU3HH, OPYAHs TPyAa

2.6

UYenoBeueckne pachl. OCHOBHBIE OOJBIINE pachl: €BpONEOoHIHAs (eBpasHmiicKasi), HErpo-aBCTPAJIOUAHAS
(3xBaTOpHabHASN ), MOHTOJIONIHAS (A3UATCKO-aMEPHKAHCKas). UepThl MPHCIOCOOICHHOCTH MPECTaBUTEIeH
YEJIOBCUECKHX pac K yCIOBHIM CyIiecTBoBaHMs. EnuHcTBO yenoBevyeckux pac. Kpurnka pacuzma

OpraHu3msl 1 OKpy>Karolas cpesa

3.1

DKOI0rus Kak Hayka. 3ajaun "u pazaensl SKOJIOTMH. MeTOoIbI DKOJIOTHYECKUX
HCCIICZIOBaHUHN. DKOJIOTHUECKOe MHpOBO33peHue. Cpenpl OOWTaHWS OpPraHU3MOB: BOJHAs, HAa3eMHO-
BO3IYIIHASI, HTOYBEHHASI, BHYTPHOPraHU3MEHHAS

3.2

Okonornyeckue (akropel. Knaccuduramus skonormueckux (akTopoB: aOHMOTHYECKHE, OMOTHYECKHE U
AHTpPOIOreHHbIe. BiusHue 3K0J0rnueckux HakTopoB Ha OPraHU3Mbl

3.3

Abuorudeckue GpakTopel: CBET, TeMIIepaTypa, BIaxkHocTh. Dotonepuonusm. [Iprucnocobiaenne oprann3MoB
K IeHCTBHIO aONOTHIECKHX (aKTOpoB. bromornueckue puTMsl

3.4

Buotrueckue ¢akTopbl. Bubl OHOTHYECKAX B3aUMOACHCTBUIN: KOHKYPEHIIUS, XUIITHUYECTBO, TAPA3UTU3M,
MyTyaau3M, KOMMEHCANU3M (HAaXJeOHHMYECTBO, KBAapTHPAHCTBO), aAMEHCANM3M, HEHTpaiam3M. 3HaueHHE
OMOTHYECKIX B3aMMOJICHCTBUH IS CYIIECTBOBAHMUS OPraHU3MOB B IIPHPOJHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTepUCTUKH  mHomyiasuuu. OCHOBHbIE IIOKa3aTeld IMONMYJSLUM: YHCIEHHOCTb,
IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHUrpauus. [JlMHaMUKa YUCIEHHOCTH MOMYJISALUU U €€
perynsuus

C006H.IGCTB8. 1 3KOJIOI'HYCCKHUE CHUCTCMbI

41

Co00111ecTBO OpraHu3MoB — OHoIeH03. CTPYKTYphl OMOIICHO3a: BHJIOBAs, TPOCTPAHCTBEHHAS, Tpo(ruecKkas
(numesas). Bunpl-nomuHaHTEL. CBSI3M B OHOIICHO3E
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Okonoruueckue cucreMsl (dKocucteMsl). [lonsiTue 00 skocucreme u OuoreoreHose. OyHKIMOHAIBHbIE
KOMITOHEHTBI 3KOCHCTEMBI: ITPOLYLIEHThI, KOHCYMEHTHI, peyLieHTbl. KpyroBopoT BeIecTB U MOTOK SHEPTHU
B akocucreme. Tpopuueckue (muIieBble) YpOBHH 3KocucTeMbl. IlumieBbie 1enu u  cetd. OCHOBHBIE
MIOKA3aTeNId SKOCUCTEMBI: Ouomacca, MPOXyKIHs. DKOJOTMUYECKUe NMUPAMHUIBL: MPOIYKIUH, YHUCICHHOCTH,
6romaccel. CBOMCTBA 9KOCUCTEM: YCTOMUMBOCTD, CAMOPETYIIAIus, pa3sutue. CyKueccus

4.3

IIpupoaHsie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOHHOIO MIIM IIMPOKOIUCTBEHHOIO JIECa.

AHTPONIOTEHHBIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCUCTEMEBL. bronornueckoe M XO3SIHCTBEHHOE

3HAYCHUEC arpO3KOCUCTEM U yp603KOCI/ICT€M.

Bropasnoobpasue kak akrop ycrolidnBocTH 3kocucTeM. CoxpaHeHHnEe OHOIIOTHYECKOTO pa3HOOOpasus Ha
3emie

4.4

VYuenue B. . Bepraackoro o 6uocdepe. ['panutipl, cocraB u cTpykTypa 6uocdepsl. XKuBoe BemecTBo u ero
¢dbysakm. OcobeHHOCcTH Onochepbl Kak rinodaabHON dKocHCTeMbI. JIHHaMU4eckoe paBHOBECHE B 00paTHas
CBs3b B Omocdepe. KpyroBopoT BemecTB M OHOr€OXMMHYECKHE IHMKIBI 3JIeMEHTOB (yriepona,
azota). 30HaIbHOCTh OMOoCchepbl. OCHOBHBIE OMOMBI CYIIH

4.5

UYenoBeuecTBo B Ouocepe 3emi. AHTporioreHHbIe 3MeHeHus B onocdepe. ['modanbpHbIE KOIOTHYECKHE
MPOOIIEMBI.

OCHOBBI pPallMOHAJIBHOIO YIIpaBIE€HUS IPUPOIHBIMH pecypcaMH M HX MCIOJIb30BaHus. JlocTuxkeHus
OMOJIOTHMH M OXpaHa MPUPOJIBI







YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
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9.Peiimepc H. ®@. KpaTtkuii ciioBaps OHOJOTHYECKUX TepMHUHOB: KH. ytst yunrens. — 2-¢ u3a. M.:
[Ipocsemnienue, 1995. — 368 c.
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HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. http://window.edu.ru/ - eauHoe OKHO A0CTYyMa K 00pa3oBaTeIbHBIM pecypcam (HH(opMaIus o
MOJITOTOBKE K YPOKaM, CTaHIapThl 00pa30BaHus, MHPOPMAIIUsS O HOBBIX yIeOHUKAX U YICOHBIX
MOCOOUSX).

2. http://www.biologiya.info - uapopmannonHsiii BeO-caiiT (00ydeHne OUOJIOTHH).

3. http://www.1september.ru - Be0-caiit «O0beIMHEHUE NTeAarornueckux usaanuii «llepsoe
CEHTSOPs» (CTaThU MO OMOJIOTUU B CBOOOIHOM JIOCTYIIE, HMEETCSI TAKXKE apXUB CTATEH).

4. http://www.school-biologiya.org/ - nuapopmManmoHHO-METOIMUECKOE U3TaHKUE TT0 OMOJIOTHH.
5. http://www.km-school.ru/ - Mynsrunopran kommnanuu «Kupumn u Medomuii»y



6. http://www.eidos.ru CaiT neHTpa IMCTAaHIIMOHHOTO 00y4YeHHST «DIT0CH

7. Uzyuaem Oouosoruro http://learnbiology.narod.ru

8. https://uchi.ru

9. https://resh.edu.ru

10. https://www.yaklass.ru/p/biologia

11. https://videouroki.net/blog/biologia/2-free_video

12. https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

13. http://school-collection.edu.ru

14 .https://www.yaklass.ru

15.https://skysmart.ru

16.https://interneturok.ru/

17.https:/[foxford.ru/wiki/biologiya/

18.Enunas komnexus Ludposeix OOpazoBarenbHbix Pecypcosy (Habop nudpoBbIX pecypcoB K
yueObnukam uauu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).
19.www.bio.1september.ru— razera «buosorus» -npunoxeHue Kk «1 CeHTAOPs».
20..http://bio.1september.ru/urok/ -Matepuassl k ypoky. Bece paboThi, Ha OCHOBE KOTOPBIX
CO3/aH cailT, OblIK oNyOnMKOBaHbI B razete "buonorus". ABTopamu caiita mpojenaHa 0oJblias
paboTa Mo CUCTEMAaTU3UPOBAHUIO Ta3€THBIX CTaTeH ¢ yU4ETOM IIKOJIBHON yueOHOM mporpamMmbl
o npeaMery "buosorus”.

21. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

22.http://ebio.ru/ - Dnexrponnsiii yueOHuK «buonorusy. ConepKuT Bee pa3aeibl OHOJOTHH:
OOTaHMKY, 300JIOTHIO, aHATOMUIO M (PU3HOIIOTHIO YeIOBEKa, OCHOBHI INTOJIOTHU U T€HETHKH,
HBOJTIOIMOHHYIO TEOPHIO M IKOJIOTHIO. MOXET OBbITh pEKOMEHIOBAH YUaITUMCS IS
CaMOCTOSITEIHHOU PaOOTHI.

23.http://lwww.gbmt.ru/ - TocymnapcTBennsiit bruonorndeckuii myseit um. K. A. Tumupsizesa.
Bupryanbasie skckypeun: JKuBoTHbIE B MUbax U JereHaax, JKuBoTHbIE-CTpOUTEIH, 3a00Ta O
notoMcTBe, OnacHble )kuBOTHBIE. [{udpoBbie kKomuu GpoHma My3est MOTYT ObITH HCIIOJIb30BAHBI B
Ka4yeCTBE WILTIOCTpAIUi

BenomocThb 0 npoxo:kaeHnu padodeil NPorpaMmal o0 YeTBEPTAM

[Ipeamer ounoJsorus
Yuurenb Bosouwnii E.B.
Kontponbn | [Ipaktuue | Jlaboparopn | Koppekru
Y BIC CKHE bIc pabOTBI | POBKA
Bein | paboTsl aboThI porpaMm
co | daxr P P porp
OJTHE Bl
K B | MYECK
A IIpen o " HUE dakr | mo | dak |mo
MeT npor yyec |1a | Tude | mwia | paxTtu
cc IUT | TIPOBE o
pam KU |HY | CKH |HY | YECKH
aH | JIeHO ia
MBI | poB po poBe
Y Y | enen BeJIC JIEHO
0 HO
10 | 6uon | 34 0 4
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11 | ouon | 34 0 2,5
orus







	ПРОВЕРЯЕМЫЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ
	10 КЛАСС
	11 КЛАСС
	ПРОВЕРЯЕМЫЕ ЭЛЕМЕНТЫ СОДЕРЖАНИЯ
	10 КЛАСС (1)
	​
	11 КЛАСС (1)
	Ведомость о прохождении рабочей программы по четвертям

		2025-09-15T12:21:19+1000
	Рахубо Анастасия Николаевна




