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MHHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY JUIS
OTpeNeIeHUs] TMOAXO0J0B K (OPMHUPOBAHHUIO COJACP)KAHUSA y4eOHOTO MpeaMeTa
«buonorus» cocraBwiu: KoHuenrtyaiabHble TnonoxkeHus DIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIeH, COAEp’KaHUsA, PpPe3yJbTaTOB OOy4YeHUS H
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TIOJIOXKEHHUS 00 OOIUX IEIIX U
OPUHLHKIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denepanuu, a TakXe IOJOKEHUS O
cneruduke OMooTuu, € 3HAUCHUH B TIO3HAHUU KHUBOU MIPUPOIBI U 00CCTICUCHUH
CYILIECTBOBAHUS YeJIoBeYecKoro oodiiectBa. CorjacHO Ha3BaHHBIM MOJIOKEHUSIM,
oIpeieJIeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBI IO OMOJIOTUH U €€ CTPYKTYypa.

[Iporpamma mno Ouonoruu naéT MpeACTaBICHUWE O LeIsIX, 00 obmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
yuyebHoro mpenmera «buomorus», omnpenenser o00sA3aTeNbHOE TPEAMETHOE
COJIEp)KaHME, €ro CTPYKTYpy, pachpeleleHrue [0 pasjaeiaM H  TeMaM,
PEKOMEHIYEMYIO TOCIEeI0BAaTEIbHOCTh U3YUCHHUS y4EOHOrO Mareprana ¢ y4éToM
MEXMIPEAMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBA3CH, JOTMKH 00pa3oBaTEbHOTO
npoliecca, BO3pacTHbIX OCOOCHHOCTEHN 00yJarommxcsl.

B nmporpamve 1o OWONIOTMM TakXe YYHTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEMETHBIM U TPEAMETHBIM pe3yJibTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB  Yy4e€OHO-IIO3HABATEIHHOM
NeSATeIbHOCTH/y4eOHbIX JEHCTBUM OOY4YarOIIUXCS MO0 OCBOCHUIO COIEPKAHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B nporpamme no 6uonoruun (10—11 knaccel, 6a30BbIil ypOBEHB) peaii30BaH
MPUHLIMI TIPEEMCTBEHHOCTH B HU3yuye€HUM Ouoioruu, Onaromaps uyemy B HeH
IPOCMATPUBAETCS  HANPABIIEHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMHUpPOBAaHUEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  LEHHOCTHBIX
OpPHEHTALUN JTUYHOCTHU, SKOJOTHUECKOTO MBIIUICHUS, PEACTaBICHUI O 3J0POBOM
o0Opa3e KM3HM U OEpeKHBIM OTHOIICHHUEM K OKpYXKAIOLIEH MPUPOIHOU cpefe.
[TosTomy Hapsiny ¢ U3ydeHHEM OOIIEOMONIOTHYECKUX TEOPUi, a TakKe 3HAHHH O
CTPOEHHUH >KUBBIX CUCTEM Pa3HOr0 paHra U CYLUIHOCTHM OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOTMM YyIEII€HO BHUMAHUE HCIIOIb30BAHUIO
MOJTy4YEeHHBIX 3HAHWUU B MOBCEAHEBHOM JKU3HU /ISl PEIICHUs MPUKIAIHBIX 33/a4, B
TOM 4Hcie: NPOQUIAKTUKY HACIEICTBEHHBIX 3a00J€BaHUI 4YeIoBeKa, MEIHUKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 00OCHOBaHUS IKOJIOTUIECKU
IeJIECOO0Pa3HOro MOBEAEHUS B OKpYXarolledl MNpUpOAHON cpede, aHaIU3a
BIIMSIHHSI XO3SIICTBEHHOM NIEATENhHOCTH YeJIOBeKa Ha COCTOSHHE MPHPOIHBIX H
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
yueOHOro npeamera «buonorus» mpoauKTOBAaHO HEOOXOAMMOCTHIO 00eCIeYeHUs



YCIIOBH ISl peIlIEHUs] OJJHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OHOJIOrMYECKOTO
oOpa3oBaHus, KOTOpas mnpeamnonaraeT (GOpMHpOBaHHWE Yy  OOydaromMXcs
CHOCOOHOCTH aJalTHpPOBAThCS K HW3MEHEHUSM JIUHAMHYHO pa3BUBAIOILEIOCs
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpeaHero ooOuero oO0pa3oBaHHS 3aHUMAET BAKHOE
Mecto. OHa oOecreunBaeT (GopMHUpOBaHUE Yy OOYYAIOUIUXCS MPEICTABICHUN O
HAy4YHOM KapTHHE MHpa, pacuIupsieT U o00OIIAeT 3HAaHUS O KUBOW MpHUpoje, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allMd W SBOJIIOLMH, CO3AET
yCIOBHSI  NJsi:  TIO3HAHWA  3aKOHOB  JKMBOW  TPHUPOABL,  (POpMHpOBaAHMS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOTO W 0Oe€30macHoro obpasa
KU3HU, IKOJIOTMUYECKOT0 MBIILIEHUS, [IEHHOCTHOTO OTHOIIEHUS K KMBOU MPHUPOJIE
U YEJIOBEKY.

Bornbiioe 3HaueHrne GMOJIOTHS UMEET TaKXkKe JIJIsl PELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a/Jady  CcpelHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenune 6uonoruu odecrieunBaeT yCIoBUs Il (POpMHUPOBAHHUS
UHTEJUIEKTYalbHBIX, KOMMYHHUKAIIMOHHBIX M  HH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET MHTErpalii OMOJOTMYECKUX 3HAHUU C
MPECTaBICHUAMH U3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3zBaHHbIe MONOXKEHHUS O MpEAHA3HAUYEHUU Y4EOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONpEACNICHUS TOAXOAOB K OTOOpY W
CTPYKTYPUPOBAaHUIO €ro COJEp)KaHUs, IMPEJCTaBICHHOIO B MPOrpaMMe IO
Ouosoruu.

OT60p conmepxkanus ydeOHOro npeamera «buonorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3MLIMHA KyJIbTypOCOOOPAa3HOrO TMOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM OO0ydYarommecs JODKHBI OCBOWUTH 3HAHUS W yMEHUSA, 3HAYMMBIC IS
dbopMupoBaHusi O0IIEH KyJIbTYphl, OINPEACIAIONINE aJeKBATHOE TOBEICHUE
YeJOBEKa B OKpYKarolled MpUpOAHON cpelie, BOCTPeOOBAHHbIE B MOBCEIHEBHOMN
KU3HU M TPaKTHYeCKOW aesTesbHOCTH. Ocoboe MecTo B 3TOM cHUCTeMe 3HaHUU
3aHUMAIOT JIEMEHTHI COICP)KaHUS, KOTOPhIE CIIY>KaT OCHOBOM It (POPMHUPOBAHUS
NPEJICTABICHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSIX  JHMYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHU3alUU
OMOJIOrMYECcKOro 0Opa3oBaHuUs.

CrpykTypupoBaHHE cOAEpkKaHMs Y4EeOHOro Marepuaja B IporpamMme IIo
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOUINE COoepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTo/bl
Hay4qyHOro mo3HaHus», «Kierka kak Ouonormueckas cuctrema», «OpraHusM Kak



Oouonornueckas cucrema», «CrucreMa U MHOrooOpazue OpPraHMYECKOTO MUPay,
«OBOJIOLHS KUBOU MTPUPOIBD», « DIKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTI.

Ienp u3yuenuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIQJICHUE  OOYYaIOIIUMHCS 3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3ally >KUBBIX CHUCTEM pA3HOr0 paHra U MNpUOOpeTeHHEe yMEHUM
UCIOJIb30BaTh 3TH 3HAHUS MJIi TPAMOTHBIX JEHCTBUUA B OTHOUIEHMH OOBEKTOB
KUBOU MPUPOJIBI U PEHICHUS PA3IMYHBIX )KU3HEHHBIX TIPOOJIEM.

Joctmxenue nenu u3ydeHus: yueOHoro npeamera «buosorus» Ha 6a3oBoM
ypOBHE 00€ClieunBaeTCs pEIeHUEeM CIIEAYIOUIUX 3a/1ay:

OCBOCHHME OOYYarOIMIMMHCS CHUCTEMBbl 3HAHUW O OHOJIOTMYECKUX TEOpPHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiaxX, CIyX alluX OCHOBOU
Uist GOPMUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHpa, O
METO/JIaX HAay4YHOTO MO3HaHUsS, CTPOCHUH, MHOTOOOPa3ul U OCOOCHHOCTSIX YKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPTaHM3AIUH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICA0BAHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIMXCS TO3HABATENbHBIX, WHTEJUIEKTYaJbHBIX U
TBOPYECKMX CIHOCOOHOCTEH B IpOLECCE aHaiM3a JaHHBIX O IYTSAX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH M MOAXOAOB K M3YYEHHIO JKUBBIX CHCTEM
Pa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOy4yamomuxcs oOmeld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSACHATH U OLICHUBAThH SBJICHUS OKPYXKAIOIIETO
MHUpa JKMBOM MpPHUPOABI HAa OCHOBAHWM 3HAHUH M OIbITA, MOJYYEHHBIX MpH
U3y4eHUU OUOJIOTHUH;

dbopmupoBanue y oOOy4aroUMXcs YMEHUH WIUTIOCTPUPOBATh 3HAUCHUE
OMOJIOTMYECKUX 3HAHUUA B MPAKTUYECKON JAESITENIbHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHM U arpoONOTEXHOJIOTHH;

BOCIUTaHUE YOEKIAEHHOCTH B BO3MOXHOCTH TMO3HAHMS YEJOBEKOM >KHUBOM
IPUPOJIbI, HEOOXOJIMMOCTH OEPEKHOT0 OTHOLIEHUS K HEM, COOTI0IEHUS STUYECKUX
HOPM TP MPOBEJICHUN OMOJIOTMUECKUX UCCIIEIOBAHUIT;

OCO3HAHHME IIEHHOCTH OWOJIOIMYECKUX 3HAHUW [JIsl TIOBBIIICHUS YpPOBHS
HKOJIOTUYECKON KYIbTYPBI, AJIs1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUN B IOBCEHEBHOM KU3HU IS
OLICHKH ITOCJIEICTBUN CBOEH JIESATEILHOCTH IO OTHOLICHUIO K OKPYXKAIOILIEH Cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIOJIEHHE MEp MPOPUIAKTUKH
3a0o0JeBaHMi.

B cucreme cpennero oOiiero oopa3zoBanusi yueOHbIM npeaMeT «buomaorusy»,
U3y4aeMblii Ha 6a30BOM ypPOBHE, SIBJISIETCS] 00S3aTEIbHBIM YU€OHBIM MTPEIMETOM.



Jlnst m3ydenust Ononoruu Ha 6a30BOM yPOBHE CpeIHEr0 00IIero o0pa3oBaHus
otBoauTcsa 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kmacce — 34
yaca (1 yac B Hezerto).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMU €CTeCTBEHHBIMU HaykKamH, (uiiocopureit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Owonormm B (HOpMUPOBaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMONOTMYECKUX HAYK.

MeTobl TO3HAHUSA JKUBOW MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OTTMCaHUE,
U3MepeHue, Kiaccuukanusi, MOJICIUPOBAHUE, CTAaTUCTUYECKas 00pabdoTKa
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpersrl: Y. Japeun, I'. Mennens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

TaOmuupe! 1 cxempl: «MeTobl TO3HAHUS KUBOM IPUPOIBD).

JlabopaTopHble 1 MPpaKTH4YeCKUe PadoThI:

[IpakTtnueckas padbora Ne 1. «lcmonp3oBaHKe pazIUYHBIX METOJOB IPH
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTeMbI U UX OPTaHU3ALMA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeIMET u3ydyeHust ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aluyu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIMA, IOMYJISLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHT ), OMOChepHBIH.

JdeMoHcTpanuu:

Tabmuier u cxembl: «OCHOBHBIE MPU3HAKHU KU3HW», «YPOBHH OpraHU3aIluN
YKUBOU MPUPOJIBD».

Oo6opynoBanue: Mmozenb Mmoiekybl JITHK.

Tema 3. XuMH4eCKHH COCTAaB U CTPOCHHUE KJIETKH.

XWUMUYECKUH COCTaB KIETKHM. XHMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIEC BEIIECTRA.

OyHKIUM BOABl W MHUHEpPAIbHBIX BellecTB B Kkierke. llommepxanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3zameHnmble 1 3aMEHHMbIE AMUHOKHUCIIOThI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHH
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHAS, TpPETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMK OENKOB.



®depmeHTHl — Ouosormyeckue Katanusaropel. CTpoeHue QepmeHTa:
aKTUBHBIA WEHTp, cyOcTpatHas creuuduunocts. KodepmeHnTsl. ButamuHsl
OTinuust GepMEHTOB OT HEOPraHUYECKUX KaTalu3aToOpoB.

YraeBonpl: MOHOcaxapuibl  (IJrOKo3a, pubo3a U Je30Kcupru003a),
aucaxapuipl  (caxaposa, JIakTo3a) M IoJIMcaxapuabl (Kpaxmall, TJIMKOTeH,
LEeJUTI0103a). buonornueckue GyHKIUU YriaeBOAOB.

Jlunuael:  Tpurmmuepuabl, ¢GocPomunuabl, crepouabl. ['uapoduibHO-
ruapodoOHbIe  cBOMcTBa. buonormdyeckne ¢yHkiuun sunuaoB. CpaBHEHUE
YIIEBO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hyxkneoruasr — MoOHOMEpHI
HykJenHoBbIX kucior. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u gpynkiuu PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIIMH.

[{uTonorusa — Hayka o kierke. Knerounas teopust — npumep B3auMOAECHCTBHS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbI U3yUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOmme NpU3HAKH —KIIETOK:
3aMKHYyTas HapyxHas memOpana, moyekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CHHTe3a OenKa.

Tunbl KJIETOK: H3yKapUOTHYECKas M Hpokapuotnueckas. (OcoOeHHOCTH
CTPOEHHUS INpOKapuoTHdecko kieTku. Knerounas crenka Oaxrtepuit. CtpoeHue
AYKAPUOTHUYECKOW KJIETKHM. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, UX
¢yukuuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa u pyHkuuu. lluronnazma u eé
opranouasl. OgHomemOpanubie opranounbl kietku: JIIC, ammapat T onbmxwy,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KJIETKH: MUTOXOHAPUH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUN M mnactui. Buasl mmactun. HememOpanHble
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIMY OpPraHOMJ0B KIETKU. BKitoueHus .

Anpo — perymaTopHblidi HeHTp KieTku. CTpoeHue snpa: sjaepHas o00JIOuKa,
KapuoIuia3Ma, XpOMaTUH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopt BelIecTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lneiinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yuikunc, P. @panknnn, K. M. bap.

Hunarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmuubr u cxembl: «llepuoguueckass TaOauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BOJbI», «buocrunTes 6enka», «CTpoeHne MOJIEKYIbl Oelkay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CTpoeHne monekybl



AT®», «CtpoeHHe 3yKapuOTHYECKON KIETKW», «CTPOCHHUE KUBOTHOM KIIETKW,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpOEHHME NIPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», «Y TJIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUI, W3MEPEHUM, SKCIIEPUMEHTOB, MUKpOMpEnapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEepUATbHBIX KJIETOK.

JlabopaTropHble U MPpaKTH4YeCKUe PA0OThI:

JlabopatopHast pabdora Ne 1. «M3ydeHwe KaTanWUTHUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha TpUMeEpPe aMuUIa3bl WK KaTalla3bl)».

JlabopatopHast padora Ne 2. «M3ydeHuwe CTpPOCHHSI KIETOK PpacTEHUH,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKONIOM Ha TOTOBBIX MHKpOIMpenaparax U Ux
OMMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeEH BelIecTB, WJIM MeTa00IU3M. ACCUMUIAINS (TIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUueCKuidi OOMEH) — JBE CTOPOHBI €JAMHOr0 IMpollecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHsS BEHIECTB M JHEPrHMH B MOHUMAHHH
MeTaboIu3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIif. Posib dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (¢a3pl (oTocuHTe3a. Peakuuu
dbotocurTe3a. IPhekTUBHOCTL PoTOCHHTE3a. 3HaUCHHE (HOTOCHHTE3a I KU3HH
Ha 3emuie. Biausinue ycnoBuit cpefibl Ha (POTOCHUHTE3 M CIOCOOBI MOBBIIIECHUS €0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMmocuHTe3. XEeMOCUHTE3UPYIOMUe OakTepuu. 3HAYECHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIJIE.

DHepreTnuecknii oOMEH B KJeTke. PaciernieHue BemecTB, BBIACICHUE U
aKKyMYJIMpPOBAaHUE DHEPrud B KJIETKE. OTamlbl DSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenune u ero Buubl. KucimopogHoe OKHCIEHME, WM KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dochopunupoBanue. DddexTuBHOCTH
HHEPreTUYECcKOro oOMeHa.

Peakimuu wMarpuunoro cuHte3a. [eHermueckas wuHbpopmanusa u JIHK.
Peanuzanust reHerudeckoil uHpoOpMalMu B KIETKE. ['€HETHYECKUH KOJ U €ro
cBoiictBa. Tpanckpunuus — marpuunsiii cunte3 PHK. Tpancnsiuus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanue amMuHOKUCIOT. Ponb pubocoMm B
OnocuHTe3e Oenka.

Hexknerounsie Gpopmbl xku3Hu — BUpYChl. Uctopus otkpsiTusa Bupycos (. W.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO I[MKJIA BHPYCOB.
bakrepuodaru. bonesnn pacteHuil, KUBOTHBIX U HYEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BUY) — Bo3Oyaurens CIIM/a.



OOpatHass ~ TpaHCKpHWIIIWSA, peBepraza W uHTerpasa.  lIpodunakruka
pacnpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

KrneTtouHbIit 1MWK, WK SKU3HEHHBIM LUK KieTku. WuTepdaza m MuUTO3.
[Ipoueccel, mporekaromue B HHTep(daze. Permmkamus — peakuuss MaTpUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JMIiion JHbIN M TalUIOUJHBIA  XPOMOCOMHBIE Ha0OPHI. XpoMaTuasl.
[MuTtonornueckue OCHOBBI PAa3MHOXKEHUS W  UHIUBUIYAIHHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue kierku — muto3. Cragum mutosa. [Iporecchl, mpoucxoasime Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemas ruGenb KIETKU — anomnTo3.

@dopMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrosioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXKEHMS: JIEJIEHUE HaJBOE, ITOYKOBAHHE OJHO- M MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIOHHUPOBAHUE
OpraHU3MOB, €r0 3HAYEHUE VIS CEJICKIIUH.

[TonoBoe pa3sMHOXKEHHE, €T0 OTJIMYUS OT OECIOI0rO.

Meiioz. Cranun menosza. IIpomecchl, MpoUCXOAAIIME HA CTAagUsAX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHroBep. buonormdyeckuii CMbICT U
3HAYEHHUE Meno3a.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlaGoparopnas pabora Ne 3. «HaGmromeHne muTO3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlemoHcTpanum:

[Toprpersr: H. K. Konsuos, /1. 1. MBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tumbl nutanusy, «Metabomu3m», «MUTOXOHIPHSY,
«HepreTudeckuii oomen», «Ximoporiact», «®Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u pyHKIIMOHUpPOBaHUE reHay, «CuHaTe3 0enkay, «[ eHeTHIecKuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u ku3HeHHbIM 1uka Bupyca CIIN/a,
O0aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenne JIHK u Tpanckpunuusy,
«buocunres 6enka», «CTpoeHue KIETKI», Mojelb cTpykTypsl JJHK.

11 KVIACC

Tema 1. Pa3MHOKeHUEe M HHAUBUAYAIbHOE PAa3BUTHE OPTraHU3MOB.

CriocoObl pa3MHOXKEHHST OpraHu3MoB. ['amerorene3 — mporecc 00pa3oBaHUs
MOJIOBBIX KJIETOK Yy J>KUBOTHBIX. [lOJIOBBIE JK€Ji€3bl: CEMEHHUKH U SIMUYHUKH.
OO0pa3zoBaHye U Pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CIepMaTo30ujl, SIMIIEKIETKA)



— cmepMaroreHe3 U oBoreHe3. (OcOOEHHOCTH CTPOEHUS SULEKIETOK U
criepMmaro3onioB. OmnomorBopenue. [laprenorenes.

NuauBuayansHoe pa3BuTHe (OHTOTE€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAIBHOTO PAa3BUTHS Y MMO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, racTpyisinus, opraHoreHes. I[loctamOpuonanbHOe pa3BuTHE. THIIBI
NOCTAMOPUOHANILHOTO Pa3BUTHUA: MpsAMOE, HempsaAMmoe (IMYKMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (DAaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pazButrne pacreHuid. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHU, CTA/IUU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuupl u  cxembl: «DOpMBI Pa3MHOXKEHUsI OpraHu3MoBy», «JlBoiiHOe
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUl», «BereratTuBHOe pa3sMHOXKECHUE
pactenuity, «Jlenenue kierku Oakrepuity, «CTpoeHHE TIOJIOBBIX KIETOKY,
«CtpoeHue xpomocoMbl», «Kierounbrii uukm», «Permmukanus JIHK», «Mwuto3y,
«Meinos», «IIpamoe u HenpsaMoe pa3BUTHE», «I'aMETOreHe3 y MIIEKOMUTAIOIIUX U
4yenoBeKa», «OCHOBHBIE CTaJIUN OHTOTCHE3A.

Ob6opynoBaHue: MHKPOCKOII, MUKPOITPENAPATHI «CniepmMaTo30uasl
MJIEKOITUTAOIIETO», «SIHIEKIeTKa MIEKonuTaronero», «Kapuoknues B KieTkax
KOpEIIKa JIyKa», MarHUTHas MOJAENb-alIunKausa «J/leneHne kiIeTkn», MOJelb
JIHK, Mmoznens MeTadazHoit XpOMOCOMBI.

Jlaboparopnasi pabora Ne 4. «M3ydeHue CTpoeHHUS TOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOMpenapaTaxy.

Tema 2. HacsieAcTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

IIpenmer u 3amauu renetuku. Mcropust pa3BuTus reHETUKU. POoib nurosioruu
U AMOPHOJIOTHMM B CTAHOBIICHWW TCHETHKW. BKIam pPOCCHUCKUX U 3apyOeKHBIX
y4€HbIX B pa3BUTHE TEHETUKH. MeToabl TEeHETUKU (TUOPHUI0IOrHYEeCcKuH,
[UTOT€HETUYECKUM, MOJNEKYJIsApHO-TeHeTHuYecKkuil). (OCHOBHbIE T'€HETHYECKUE
MOHATHUA. ['eHeTHYeCKass CUMBOJIMKA, UCOJIB3YEMAsI B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACIIEIOBAHMS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpuHOe CKpeluBaHue. 3akoH eIuHooOpasus THOPUIOB TIEPBOTO
nokosnieHus. [IpaBuino AOMHUHUpOBaHUA. 3aKOH paCUICIUIEHUS ITPU3HAKOB.
I'unoresa ynucrorsl raMmet. 11oyIHOE U HEMOJIHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMMOIO  HACJEJIO0BaHUSA
npu3HakoB.  lluToreHernyeckue - OCHOBBI ~ JIUTHOPUIIHOTO  CKPEIIMBAHUSI.
AHanusupyroniee cKpemunBanue. Fcnonb30BaHne aHATU3UPYIOMIETO CKPEIINBAHUSA
JUTSI OTIpeIeTICHUsI TEHOTHUIIa OCOOU.



CuerieHHOe  HaciefoBaHMe mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO T€HOB. HapyleHnne cleniaeHus FTeHOB B PE3YJIbTATe
KPOCCUHTOBEpA.

XpOoMOCOMHas TEOPHUSI HACTIEICTBEHHOCTH. | €HETUUECKHE KAPTHI.

I'enetnka mosia. XpoMOCOMHOE OIpENIeNICHUE 1MoJia. AYTOCOMBI U TOJIOBBIC
XpoMOCOMBI. ['omMorameTrHsle W reTeporameTHbie opraHu3Mbl. HacnenoBanue
MPU3HAKOB, CUETICHHBIX C TTOJIOM.

HN3menunBoCTh. BBl N3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACJICCTBCHHAS.
Ponb cpelbl B HeHacJIeICTBEHHOU U3MEHYHMBOCTHU. XapakTepucTuka
MOAU(DHUKAITMOHHON M3MEHUYMBOCTH. BaprarimoHHBIN psaa 1 BapHaIlliOHHAs KpHBasl.
Hopma peakunu npuszHaka. KonmyecTBeHHbIE M KAYECTBEHHbIE NMPU3HAKA U HX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYHUBOCTH.

HacnencrBeHHas, WiM TreHOTUIIMYECKas, HM3MEHYMBOCTH. KoMOMHATHBHAas
U3MEHYMBOCTh. Melo3 U TMOJOBOM TMpOIecC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTaloHHasi U3MEHUYUBOCTh. Kilaccudukaiius MmyTanuii: reHHbIE,
XpOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ NMPUYMHBI MyTalluii. MyTareHHbie (aKkTopshl.
3aKOH TOMOJIOTMYECKUX PsIZIOB B HacieACTBeHHOM n3MeHunBocty H. M. BaBuioga.

BuesanepHas HaclIe1CTBEHHOCTbh U U3MEHYHUBOCT.

I'enetuka uyenoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METO/bl T'€HETUKHU
YeJIOBEKA: T'eHEAJIOTMUCCKUM, OTM3HEIOBLIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKUH,
MOJICK YJISIPHO-T€HETUYECKHU. CoBpeMeHHOE ONpENCIICHUE FCHOTHIIA:
MTOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-anamu3a. HacmencTtBenHble 3a00jeBaHMS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
OOJIe3HN C HACJIEIACTBCHHOW IIPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HH.
ComaTnueckue W TreHepaTuBHbIE MyTauuu. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PUIAKTUKY U JICUCHUS TeHETUIECKUX
Oosne3Hel. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUITUHCKOM
T€HETHUKH B NMPEJOTBPAILICHUH 1 JICYCHUN FeHETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne @pu3, C. C. Uerepuxos, H. B.
Tumodees-Pecosckuit, H. Y. BaBunos.

Tabmuupl ©w  cxemMbl:  «MOHOTHOpHUJIHOE  CKpElIMBaHHE HM  €ro
[IUTOTCHETUYECKAass OCHOBa», «3aKOH paCIICIJICHUS W €ro IUTOreHeTHuYecKas
OCHOBa», «3aKOH  4YHUCTOThI  ramer», «JlurubpuaHoe  CKpeIUBaHUE,
«luTomornyeckue OCHOBBI JTATHOPUIHOTO CKpELLUBAHUA, «Metio3y,
«B3auMonencTBie aIENbHBIX TE€HOBY», «l €HETHUYECKHE KapThl pPACTCHUH,
JKUBOTHBIX W 4YeJoBeKay, «l'eHeTwka Iosia», «3aKOHOMEPHOCTH HacJeI0BaHUs,
CLHEIUJIEHHOTO C TojoM», «KapuoTumbl 4YemoBeKa U JKUBOTHBIX», «Bubl



M3MEHYUBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
(dakropay», «I'eHeTuka rpymni KpoBu», « MyTallMOHHAsE ©3MEHYUBOCTh.

ObopynoBanue: Mojenu-anukanu  «MOHOTHOpHAHOE CKpEIIMBaHHEY,
«Henonnoe nomuHupoBanue», «JurubpunHoe ckpemmBaHuey, «llepekpécrt
XpOMOCOM», MHUKPOCKOI U MukporpenapaT «J/lpozoduna» (Hopma, MyTauuu
(OpMBI KpBIILEB U OKpPACKH Tena), repoapuil «I'opox moceBHOM».

JlabopaTropHblie 1 NpakTU4YecKue padoThbl:

Jlabopatopnas padota Ne 1. «3yuenne MoaupuKkanMoOHHON W3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTI'O PsAJIa U BApUALIMOHHON KPUBOW.

[Ipaktuueckas pabora Ne 1. «CocraBieHne W aHAIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 3. Cesiekuusi opranu3zMoB. OCHOBbI OMOTEXHOJIOT U .

Cenekius Kak HaykKa U MpolecC. 3apOoKICHUE CENEKIIMU U JIOMECTUKAI[US.
VYuyenue H. W. BaBuioBa o0 [eHTpax NPOUCXOXKIEHUS UM MHOroo0Opasus
KyJIbTYpPHBIX pacTeHui. LIeHTppl MPOMCXOXKIEHUs AOMAIIHUX >KUBOTHBIX. CopT,
nopoza, ITaMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBbIil U UHIUBUyaIbHBIH OTOOPHI B
CEJIEKIMM pPACTEHUM U KUBOTHBIX. OIEHKa HKCTepbepa. bBIM3KOPOACTBEHHOE
CKpeluBaHue — UHOpuAuHr. Yucrtas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
I'erepo3uc, wiu rubpunHas cuna. HepolCcTBEHHOE CKpelIMBaHUE — ayTOPHIMHT.
Otnanéunass rtulOpunmszauus M e€ ycnexu. VICKycCTBEHHBIM MyTrareHes W
MOJYYCHUE TOJUIUIONAOB. JIOCTMIKEHHS CEJNEKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTexHonoruss Kak OTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3nanusi pekomOunantHoM JIHK wu TpaHcrennoix opranu3moB. Kierounas
nHxeHepus. Kierounbie KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTCHUM.
KionnpoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

KOJIOTUYECKUE U DTUYECKHUE POOJIEMBI. I'MO - Te€HETUYECKU
MOAU(UITTPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauu:

Iloprpersr: H. W. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. @.
HBaHoB.

Tabmuer u cxembl: kKapTa «LleHTpbl TPOUCXOXKIEHUS W MHOr000pas3us
KYJIbTYPHBIX pacteHuin», «llopoasl qomamHux »XKUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanénnas rudpuausanus», «PadoTer akanemuka M. @. MBaHoBay,
«lTomummonaus», «OObEeKTHI OuOTEexHONOTUNY», «KieTouHble KyJIbTYypbl U
KJIOHUpOBaHue», «KKOHCTpyrnpoOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MYJSDKH TUIOIOB M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIE PACTCHU .



Tema 4. IBoIIOLIUOHHAA OUOJIOTHS.

[IpennochblyIku BO3HUKHOBEHUWSI JBOJIOLIMOHHOM TEOpPUH. IJBOJIIOLUHUOHHAS
Teopusi U €€ MecTo B Ouoioruu. BiusHUE >BOJIONMOHHON TEOpPHH HAa pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerensctBa 3BOdONMU. [laneoHTonornyeckue: MOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMAJCOHTOJIOTMYECKOM JIETOMUCHU, TMEpPeXOoJHble (HOPMBI.
buoreorpaduueckue: cxocTBo U pazniuuue GayH v Gaop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTUYECKHE: CXOJICTBA W Pa3Inuvsg SMOPHUOHOB pA3HBIX BHJIOB
NM03BOHOYHBIX. CpaBHUTEIILHO-aHATOMUYECKHUE: TOMOJIOTHYHBIE, aHaJOTHUYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX NyTel y BceX
OpraHU3MOB.

OpomouuonHass teopus Y. [lapBuna. IIpeanocbulku BO3HUKHOBEHHUS
JapBUHU3MA. J[BMKYIIME CUJIBI 3BOJIOLMHM BHAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeAcIEHHAsS U3MEHUYMBOCTD,
O0opn0a 3a CylecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u €€ OCHOBHBIE MOJIO0XKEHUS.

Muxkposostonus. [lonynsaius kak eTUuHUIA BUIa U SBOJTIOIIUH.

JBrxyiue cuibl ((hakTopbl) SBOMIONMU BUJIOB B MpUPOAE. MyTallMOHHBIH
npolecc M KOMOMHATUBHAs U3MEHUMBOCTh. [lOmyssiiiuoOHHBIE BOJHBI U Apeid
reHoB. V301K 1 MUTpalus.

EctecTBeHHBI 0TOOp — HampaBisaOmMid  QakTtop 3BomonUd. DopMbl
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocoOIeHHOCT, OPraHU3MOB KakK pe3yibTaT dBoOJIONUU. [Ipumepsr
npUCOcOOIEHUN y Opranu3MoB. ApoMop(o3bl U UIMOAAANTALINH.

Bun wu  Bumoo6pazoBanme. Kpurepum Buma. OcHOBHBIE  (DOpMBI
BUJI000pa30BaHusl: reorpapuueckoe, 3K0JIOrnyecKoe.

MakposBomtonusi. DPopMbl  IBOMOLMUM:  (UiIEeTHYECKas, UBEPreHTHasd,
KOHBEpIeHTHasl, napajuiesibHasd. HeoOpaTUMOCTh 3BOIIOIUY.

[IporcxoxkaeHne OT HECHEUHATM3UPOBAHHBIX MpeAKoB. IIporpeccupyromas
crienuanu3anus. AIanTUBHAS paudaliys.

JlemoHcTpanum:

IToptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Jlapsun, B. O. KoBaseckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. Ceepiios.

Tabmuier u cxembl: «Pa3BuTHE OpraHMYecKoOro Mupa Ha 3emiiey, «3apoJIbIiiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  OOprOBI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pa3zue COpTOB pacTeHHII»,
«Mmuoroobpazue mopoJA JKUBOTHBIX), «Ionmynsuumy, «MyranmonHas
U3MEHUMBOCTHY», «ApomMopdo3bl», «Manoanantanum», «OOmas aereHepanus»,



«/IBmxymme cunbel 3Bomoonun», «Kapra-cxema wapmpyra nyremectBus Y.
HapBuHa», «bopnba 3a cymecTtBoBaHue», «lIprucnocOOIEHHOCTh OPraHU3MOBY,
«["eorpaguyeckoe BU1000pa30BaHUE», « IKOJIOTUIECKOE BUI0O0OPA30BAHUEY.

OOopynoBaHue: KOJUJIEKLIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HAOOp MJIOJI0OB M ceMsiH, KoyuieKuusi «lIpuMepsl 3amUTHBIX TPUCTOCOOICHUN y
AKUBOTHBIX», MoJieJiIb «OCHOBHbBIE HANpPABJICHUS 3BOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue TOJIOBHOIO MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra w™wupa, KoJuiekius «DopMbl COXpaHHOCTU
UCKOIIAEMBIX JKMBOTHBIX MW pacTeHuil», wmonens ammumkanusa «llepexpéct
XpOMOCOMY», BJIaxHble Tmpenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKpornpenapar «Jpozoduna» (Hopma, myranuu (HoOpMbl KpbUIBEB U
OKpacCKH TeJa).

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlabopatopHast pabora Ne 2. «CpaBHeHHE BHAOB MO MOP(}OIOrHYECKOMY
KPUTEPUION.

JlabopatopHas pabora Ne 3. «Onucanue MpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 5. Bo3HUKHOBeHHE U pasBUTHE KU3HHM HA 3em.ie.

JloHayuHblE TpeACTaBICHUS O 3apOXKICHUM KU3HU. HaydHble TUIIOTE3BI
BO3HMKHOBEHHUSl >KM3HM Ha 3emiie: a0uoreHe3 W naHcnepMmus. XHUMHUYEcKas
ABOMIONMSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE OATBEPKICHUE XUMUYECKOW BOMOIMU. HavanmbHbIie 3Tamnbl
ouonoruyeckoil 3Bomonuu. ['unoreza PHK-mMupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHME IMPOTOKJIETKHU. [lepBble KIETKHM W HUX IBOJIOLMSL.
DopMHUPOBAHUE OCHOBHBIX I'PYMIT )KUBBIX OPraHU3MOB.

Pa3Butue xxu3Hu Ha 3emie mo spam U nepuogam. Karapxeil. Apxeiickas u
nporepo3orickass dpbl. llameo3olickas 3pa u €€ mnepuoabl: KEeMOPUUCKUH,
OPIOBUKCKHM, CHITYPUMCKUN, JEBOHCKUNA, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30iickas 3pa U €€ epUOAbl: TPUACOBBIN, FOPCKUM, METOBOU.

KaliHozoiickass 92pa ®W €€ MNepuoibl: MaJ€Or€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIMN.

XapakTepuCTUKa KJIMMaTa U TeOoJIOTMYECKHX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEILHOTO M JKHUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUi
KUBOTHBIX. [l0osiBIIEHUE, paCBET U BBIMUPAHUE TPYIII )KUBBIX OPTAaHU3MOB.

Cucrema OpraHMYECKOro Mupa KakK OTpakeHue »dBOJOIUU. (OCHOBHbIE
CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak Hayka. Pa3BuTue npencraBieHui o
NPOUCXOKIACHUU YeJNOoBeKa. MeTonbl H3ydeHHs aHTpororeHe3a. (CxoactBa u
pasnuyus 4eI0BeKa U )KUBOTHBIX. CUCTEMATUYECKOE TTOJIOKEHNE YEIIOBEKA.



JBuwxymme  cuibl  ((akTophl)  aHTPOIIOTEHE3a. Hacnencreennas
M3MEHYMBOCTb W  €CTECTBEHHbIM 0TOOp. OOIIeCTBEeHHBIH 00pa3  KW3HH,
U3TOTOBJIEHUE OPYIHI TPYyla, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAJONUTEKHU, YeaoBeK
ymenbid, YenoBek mnpaAmMoxondimud, YemoBek HeaHIepTalbCkui, UYenosek
pazymHblii. Haxonkum HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAUSL.

Yenoeueckue packl. OCHOBHbIE  OONIBIIME  pPacChl:  €BPOICOHIHAS
(eBpasuiickasi),  Herpo-aBCTpajioujHas  (dKBaTOpualbHasi),  MOHTOJOMIHAS
(a3uarcko-amepukaHckas).  UepTsl ~ MPHUCIOCOONEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHUSM CYIIECTBOBaHMA. ENUMHCTBO uenoBedecKux pac.
Kputuka pacusma.

JleMoHCcTpanum:

[Hoptpersr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuuer 1 cxembl: «Bo3HukHoBeHHe CoOJHEUHOW cUCTeMbl», «Pa3zButue
opraHuueckoro Mwupa», «PactutenbHas kieTtka», <«OKUBOTHas  KJETKay,
«IIpokapuornueckass kierka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO MHPay,
«CpaBHEHHE AHATOMHYECKMX YEpT CTPOCHHUS YEJIOBEKA M UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKUX  HAaXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJoBeKay, «JlpeBHeummue roam», «lpesHue monu», «llepsbie
COBPEMEHHBIE JTIOAN», «HenoBeueckre pach.

O6opynoBanue:  Mymspku — «lIpoucxoxkaeHne — 4enoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHbOHIIA), CIICTIKA WU
U300paXeHUs1 KAMEHHBIX OpYIHUH MEepPBOOBITHOIO YeloBeKa (KaMHH-YOMIEPHI,
pyOuma, ckpeOma), TEOXpoHOJOTMUYecKas Tabnuma, Kojutekius «Dopmbl
COXPaHHOCTH MCKOIAEMbIX >KMBOTHBIX U PACTEHUN.

JlabGopaTopHble M MPaAKTH4YeCKUE PA0OThI:

[IpakTnueckas padora Ne 2. «M3ydeHue HCKOMAEMBIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUICKIIUSIX).

Tema 6. OpranusMbl U OKpY:KamoLas cpeaa.

DKoJorus Kak Hayka. 3aa4uu ¥ paszenbl 3KOJOTUHA. MeTobl HKOJIOTHYECKUX
UCCJIEIOBAHU. DKOJIIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOMTaHUSI OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHA,
BHYTPUOPraHU3MEHHAsI.

Oxonorndeckue (akropel. Kiaccudukamuss 3Koimoruyeckux (pakTopos:
abuoTHueckue, OUMOTHYECKHME M AaHTpOINOreHHble. JlefcTBUE HSKOIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.



Abuotnyeckue (aKkTOphl: CBET, TEMIIEPATYPa, BIAKHOCTh. DOTOMEPHOIU3M.
[IpucniocoOnenust  OpraHU3MOB K  JICWCTBHIO  A0MOTUYECKHX  (DAKTOpOB.
buonoruueckue puTMBsl.

buortnueckue (akTopsI. Buner OMOTUYECKUX  B3aUMOJCUCTBHII:
KOHKYpEHIIUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapasuTtusm, koomepanus,
MyTyaiau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCaIH3M,
HeUTpanu3M. 3HaYeHWe OWUOTUYECKUX B3aUMOACHCTBUM JI CYIIECTBOBAHUS
OpPraHu3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU momyasiiuu. OCHOBHBIE MOKa3aTeNlu
HOMYJISIUU: YHCIEHHOCTb, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJnHaMuka YuCIeHHOCTH MONYJIALUY U €€ PETYISLs.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, 3. ['exkenb.

Tabmuier u cxembl: kapta «lIpuponsbie 30HBI 3emin», «Cpenbl oOUTaHUA
opranu3sMoBy», «®Poronepuoausm», «llomymsuu», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH NOMYJISIUU UHDY30puH-TY(Penbkuy, «Iluiiensie nemm».

JlaGopaTopHble M IpakTU4ecKne padoThI:

Jlaboparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH PaCTCHUI U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «I[loacuér mIOTHOCTU MOMYJSUUN pa3HbIX BUIOB
pacTeHUmn.

Tema 7. CooOuiecTBa M 3K0JIOrH4EeCKHE CHCTEMBI.

CooOuriecTBO OopraHu3mMoB — OuoreHo3. CTpyKkTypbl OMOIIEHO3a: BHUA0Bas,
MpOCTpaHCTBeHHAs, Tpoduueckas (mmmeBas). Bunbl-momunantel. CBsizu B
OuoILIEHO3E.

Okonornyeckue cucrembl (dkocuctembl). IloHsiTue 00 »sKOCHCTEME W
ouoreorieHoze. DOyHKIIMOHATIbHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TMPOJYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK SHEPTHHU B 3KOCUCTEME.
Tpoduueckne (muIIeBbIE) YpOBHU dSKocHucTeMbl. [lumieBble Iemu ©  CETH.
OCHOBHbIE TOKa3aTed HKOCHUCTEMBI: OHMOMacca, MNPOIYKIUSA. IKOJOTMUECKHE
OUPaMUJbl:  MPOAYKLMH, YHMCICHHOCTH, OuomMaccel. (CBOICTBAa 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOPEryJIsilius, pa3Butue. CyKIeccHs.

[IpupoaHbIe IKOCUCTEMBL. DKOCHUCTEMBI O3€p M pEeK. DKOCUCTEMA XBOMHOIO
WIH [IMPOKOJMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorundeckoe u X031MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.



buopaznoobpasue kak (akTop yCTOWYMBOCTH HKocucteM. CoxpaHEHHE
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepsl. Kupoe BemectBo u ero (pynkuuu. OcoOeHHOCTH Ouocdepbl Kak
rI00aTbHOM dKOCHUCTEeMBbl. J[MHaMHueckoe paBHOBeCHE U OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOre0OXUMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B 6mochepe 3emiid. AHTPONOreHHbIe U3MEHEHUs B Onocdepe.
I'moGanpHbIC 2KOIOTHYSCKUE TTPOOIIEMEL.

CocymiecTBoBaHUE IPUPOJIBI u YEJI0BEYECTBA. CoxpaHnenue
O6uopazHooOpa3usi Kak OCHOBa ycToluuBocTu Ouochepbl. OCHOBa palmOHAILHOTO
yIIPAaBJICHUS TMPUPOJHBIMM pPECypcaMM M UX HCHOJIb30BaHUE. JloCTHKEeHUs
OMOJIOTUU U OXpaHA MPUPO/IBI.

JlemoHcTpanum:

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

Tabmuier u cxembl: «Ilumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llenu nutanusy», «IKoJOrMyecKas MNUPAMHIAY,
«buocdepa u venoBek», «IKOCUCTEMA IMHUPOKOIMCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOrO Jjeca», «buoueHo3 Boaoéma», «ArporeHosd», «lIpumepHbie
AHTPOINIOT€HHBIC  BO3JACHUCTBUS Ha IpupoAy», «BaxHeWlmMne WUCTOYHUKU
3arpsi3HEHUs BO3[lyXa M I'PYHTOBBIX BOI», «[louBa — BakHeillias cocTaBistonas
ounocheprr», «DakTopsl Aerpagauuu nousy, «llapHukossiii 3¢ dexT», «DakTophI
pPaJIMOAaKTUBHOTO 3arpsi3HeHuss Oumocdepri», «OOmas cTpykrypa Ouocdepsi»,
«Pacmipoctpanenue xu3zHu B Ouochepe», «O30HOBBIH d3KpaH Ouochepsl»,
«Kpyrosoport yriepoaa B Ouocdeper, «KpyroBopoT azotra B Ipupoae».

O6opynoBanue: Mojeb-anmukanus «TUnuuHble OMOLIEHO3b», Tepbapuii
«PactutenbHble coo0IecTBa», Kouiekuu «buolenos», «Bpeautenu BaxkHEUIIUX
CEIbCKOXO3MCTBEHHBIX KYJIbTYp», TrepOapurl U KOJUIGKIMH pPACTCHUH U
KUBOTHBIX, IIPUHAJICKAIINE K PA3HBIM 3KOJIOTMYECKUM TPyIIIaM OJHOrO BHJA,
Kpacnas xuura Poccuiickoit ®enepanuu, H300pakeHHsS OXpaHSEMbIX BHUIOB
pacTEHU U )KUBOTHBIX.



[UDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNIA

Cormacio ®I'OC COO, ycraHaBmuBarOTCid TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUS  OOYyYalolIUMHUCSA TporpaMM  CpelHero olmiero oOpa3oBaHUs:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mpeaMera «buomorus»
BBIJICJICHBI CJIEIYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIOMUMHUCS POCCHICKOM
IPAKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENICHUI0, HaJM4he MOTHBAIlMM K  OOy4YeHWIO  OWOJIOTHH,
IICJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KITIOYEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPAJAUIMK pa3BUTHS OHMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarolIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYMUE SKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTABUTH 1IN U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeameTa «buosorus» HOCTUTaroTCs B
€IUHCTBE Y4YEOHOW W BOCIUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMU B OOIIECTBE MpaBUJIIAMU U HOpPMaMU
MOBEJICHNUS M CIOCOOCTBYIOT TIpollecCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, PA3BUTUA BHYTPEHHEH TO3WIMM JHUYHOCTH, NATPUOTHU3MA,
YBXKEHHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyAa U CTAPILIEMY ITOKOJEHHUIO,
B3aMMHOTO YBaXEHUS, OCPE)KHOTO OTHOIICHUS K KYJIbTYpHOMY HACJCAUIO H
TpaAuLMsAM MHOTOHAlMOHAIbHOTrO Hapona Poccuiickoil denepaunu, npupone u
OKpY’Karouien cpeze.

JImaHOCTHBIE pE3yJbTaThl OCBOCHUA Yy4deOHoro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMuUpOBaHHON BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIMX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, pPACHIMPEHHE KU3HEHHOTO
OMBITA W OMBITA JIEATEIILHOCTU B MPOIIECCE peajin3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJILHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUS:

c(hOpPMUPOBAHHOCTH TPAXKITAHCKOM MO3UIIUHA 00YUaIOMErocss Kak akTUBHOTO H

OTBETCTBEHHOT'O YWJIEHA POCCUUCKOI0 00IIEeCTBA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TIpaB MU OOS3aHHOCTEW, YBa)KCHUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUY€OHBIX W IMO3HABATEIbHBIX 3a/ia4, BBHIMOJHEHUU
OMOJIOTMYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEIEATh COOCTBEHHYIO TMO3UIIMI0O TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUSI JIIOJICH C pa3HbIMU YOSXKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM ITOJIOKECHHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B IPOILIECCE COBMECTHOTO BBINMOJHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEOBATEIbCKUX 3a7a4, YBaXUTEJIBHOTO
OTHONICHUS K MHEHUIO OMNIMOHEHTOB TMpPH OOCYXIEHWU CIHOPHBIX BOIMPOCOB
OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU JI€SITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaxJaHCKON UJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponunoi, ropmoctu 3a CBOW Kpail, cBOO PoauHYy, CBOW A3BIK U KYJBTYDY,
MPOIIJIOE ¥ HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSITHUKAM MPUPOIbI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUMCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHe OWOJOTHM, TOHUMAHHMS 3HAYCHHS OHOJIOTMHM B ITIO3HAHMHM 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy’KCHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Yy;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUKCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1ICHHOCTH;

OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMIMBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TPUHSATHS IEHHOCTEM CEMEWHOM MKWU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢cTeTUYeCKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIOUas ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAaHUE YMOIMOHATILHOTO BO3CUCTBHS YKUBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMHUPOBAHHS KYJLTYPbI 3/10POBbSI U
IMOLMOHAJIBHOI0 0JIAT OMOJIYYHS:

MOHMMAaHUE W pealn3alus 3J0pOBOro M 0Oe3omacHoro oOpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHUE TUTMEHUYECKUX TMPaBUI U HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUNW W OTIbIXa, peryispHas Quanyeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37I0POBbIO;

MOHMMAHUE LEHHOCTH TPaBWJI HHJUBUAYAILHOTO U  KOJUIEKTUBHOI'O
0€30MacHOro0 MOBEJCHUS B CUTYAIIUSIX, YIPOKAIOIINX 3A0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TIOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYPEHUS );

6) TPy10BOro BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0It00UE;

TOTOBHOCTh K AKTHUBHOW JI€ATELHOCTH TEXHOJIOTMUYECKOW U COIUAIbHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMu4yHbIM cdepaM MpoPeCCHOHATBHON ACATEIBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaJru30BbIBATH
COOCTBEHHBIC )KM3HEHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOr0 BOCIIUTAHMSI:

HKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIILIEHWE YPOBHSA SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUST TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TIOCICACTBUMA  JUISI
OKpYXKarolien cpeibl;

OCO3HAHHE TJIO0ATBHOT'O0 XapakTepa JKOJOTHMUECKHX MpoOIeM W MyTed HuX
pelleHus;

CIIOCOOHOCTh HMCMOJIb30BaTh MPHOOpPETaeMble MNPU U3YYCHUU OUOJIOTUH
3HaHWST W YMEHUS TpU PEIICHWH TPoOJIeM, CBS3aHHBIX C PAIMOHAIHHBIM
IPUPOJIONIOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPUPOJIE,
HAIPaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OMoChephl);



aKTUBHOE HENpUATHE JEHCTBUW, NPHUHOCAIIMX Bped  OKpY)Karollen
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBAaTh HEOJArOonpHUsTHBIE KOJIOTHMYECKHE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJIM4YKE PA3BUTOTO SKOJOTMYECKOI0 MBIIUIEHUS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOU HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAIBHOMN
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU AEATEIBHOCTH IKOJIOTMUYECKOM
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr' 0 NO3HAHUS:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJILTYPHOM MUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHWTATENbCKOM KyJIbTYpbl Kak CpelCTBa
B3aUMO/JICHCTBUS MEXK]1Y JIFOJIbMU U TIO3HAHUSI MUDA;

MOHNUMAaHUE CHenupUuKA OWOJOTUM KakK HayKH, OCO3HaHUS €€ poiu B
(GbopMUpOBaHUU PAIMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
IPEJCTABJICHUSI 00 OKPY)XKAIOIIeM MHUpPE KaK O €IMHCTBE IPUPOJbI, UEJIOBEKA U
oOmiecTBa, B MO3HAHUU NPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIIEHHH MpodsieM
COXPaHEHUs IPUPOJTHOIO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTHU Il COBPEMEHHOM IMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHSI pa3BUTHA MEAMILIMHBI, CO3JIaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX  pemaTrb pecypcHble  MpoOJEMbl  pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTel BBIXOJA U3 TJIO0ATBHBIX 3KOJOTUYECKUX MPOOJIeM U
obecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  paAlMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYPCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aUHTEPECOBAHHOCTh B IMOJYYEHUU OHOJIOTMYECKUX 3HAHMN B IEIAX
NOBBIIEHUSI OO0IIEH KyJIbTYphbl, €CTECTBEHHO-Hay4HOM TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTu (YHKIIMOHAJIHHON TPaMOTHOCTU OOydaroumxcs, GopMupyemMon
IpU U3y4EeHUU OUOJIOTUH;

MOHMMAHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAaHUS JJIs aHaiu3a |
OOBSICHEHMSI ABJICHUI OKPYKAIOIIEr0 MUPAa U MPOUCXOAAIIUX B HEM HM3MEHEHUH,
YMEHHUE [enaTh OOOCHOBAaHHBIE 3aKJIOUYEHHUS HA OCHOBE HAYYHBIX (AKTOB H
MUMEIOIINXCS JaHHBIX C LEJIBIO MOJYyYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTH HAY4YHOW MAESTENIBHOCTH, T'OTOBHOCTH OCYILECTBIATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTh UHAUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHHWI MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3ybTaThl OCBOCHUSI yuyeOHOro mpeamera «buomorus
BKJIFOYAIOT: 3HA4uMble I (OPMUPOBAHUS MHMPOBO33PEHUSI OO0YUaIOIIMXCS
MEXKIUCHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYyYHbIE MOHSATHS, OTPaXKaroIIre
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHCNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIeCTBO, PHEPrusi, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleIOBaHue,  HAONIOJeHHWEe, U3MEpPEHHE,  JKCIEPUMEHT U  APYrux),
yHHUBEpCaJIbHbIE Yy4eOHble JeHCTBUSA (MO3HABaTelIbHbIE, KOMMYHHUKATHUBHBIC,

PETYIATHBHBIE), obecnieunBaronye dbopmupoBanue (G yHKIIOHATBHON
IPAaMOTHOCTH M COIHMAJbHONH KOMIIETEHIIMM OOy4aroImuxcsi, CIIOCOOHOCTh
o0yJaromuxcs UCIIO0JIb30BaTh OCBOCHHBIC MEXKIUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUA W  YHHUBEpcalbHble y4eOHble JIEHCTBUS B
MIO3HABATEJILHON U COLIMAIIbHON MPAKTHKE.

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS MPOTPaMMBI CPEIHETO OOIIero
00pa30BaHus JOJHKHBI OTPAXKATh:

OgBanagenne YHHBEpPCAJbHBIMHU Y4eOHBIMH NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a30BbI€E JJOrHYEeCKHE AeiiCTBUA:

CaMOCTOSITESIbHO  (OpMyJIMpOBaTh M aKTyaJlM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHUS, KJIaCCU(PHUKAIIUU, 0000IIEHHS), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKH, yCTaHABIMBATH
CBSI3U C IPYTUMU HOHSATUSIMM);

OTpeNeNsATh IENU JEATEIbHOCTH, 3ajaBasi IMapaMeTpbl M KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl IEATEIbHOCTU C OCTaBICHHBIMU LEISAMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUS 111 OOBSICHEHUS! (PAaKTOB U SBJICHHI
KUBOU MIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKJEHUS (MHIYKTHBHBIC, JEAYKTUBHBIE, IIO
aHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHUS B PacCMaTPUBAEMBIX
ABJICHUSX, (POPMYJIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

PUMEHSATH CXEMHO-MOJIETIbHBIE ~ CpelICcTBa IS peJICTaBIEHUs
CYLIECTBEHHBIX CBSI3€l M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TAaKK€  NPOTHBOPEYMH  Pa3HOrO  poJia,  BBUIBICHHBIX B Pa3jM4YHBIX
MH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pelIeHUs NpoOJeMbl ¢ YUETOM aHaiIM3a UMEIOLIUXCS
MaTepUalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1€ATEITbHOCTH;

KOOPAUHUPOBATb W  BBIIOJNHATH pabOTy B  YCIOBUSX  pEalIbHOrO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbIe HcCiea0BaTeIbCKHeE JelCTBHS:

BJIaJI€Th HABbIKAMU Y4€OHO-UCCIIE0BATEIbCKON U IPOEKTHOM JESITENBbHOCTH,
HaBbIKAMM  paspelieHusi MpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NIO3HAHUS;

UCIIOJIb30BaTh pa3jU4HbIe BUIbI JCSATEIBHOCTH MO MOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlUU, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YHUCIIE IIPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

(opMHUpOBATh HAYYHBII TUI MBILLJIECHUS, BIaJ€Th HAYYHOM TEPMHUHOJIOTHEMH,
KJIIOUEBBIMU MTOHATUSAMH U METOAAMM;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3W U aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTATh TUINOTE3y €€ pEIIeHMs, HAXOIUTb apryMEHThI JUIsl JT0Ka3aTeabCTBa
CBOMX YTBEP)KJICHHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILECHHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJa4d  pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LEJICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CHOCOOOB
JEeNCTBUS B IPO(ECCUOHATIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO M MPAKTHYECKYIO O0JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE UJEH, MpeiaraTh OpPUTMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUS.

3) pabora ¢ unopmanmei:

OPHEHTHUPOBATHCS B PA3IMUHbBIX UCTOUHHMKAX MHPOpMAaLMK (TEKCTe yueOHOro
nocoOus, HAy4YHO-TIONYJSIPHOW JUTEpaType, OHOJIOrHYECKHX CJOBapsAX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHanu3upoBaTh



WH(OPMAITHIO pa3IMYHBIX BUIOB U ()OPM TIPEICTABICHUS, KPUTHICCKH OICHUBATH
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH;

dbopMyIMpoBaTh 3aMpPOChl U MPUMEHSTh Pa3IMYHBIE METO/bI MPHU MOUCKE U
otOope Ouonoruueckol uHboOpMaIUl, HEOOXOIUMON ISl BHIMOJHEHUS] Y4EOHBIX
3asay;

MpUOOPETaTh OMBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONB30BAHUS PA3TUIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO  BHIOMpaTh  ONTUMalbHYIO  (OpMY  TMPEACTaBICHUSA
Oouonorudyeckoil nHopManuu (cxeMbl, TpaduKH, AHArpaMMbl, TaOJIUIIBI, PUCYHKA
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KauyeCTBE CpPEIACTBA Mpu pabore ¢
Oouonornueckol umHGpoOpMaluen: TNPUMEHSATh XUMHYECKHe, (u3nueckue W
MaTE€MaTUYECKUe 3HAKW U CUMBOJBI, (HOpMYJbl, ab0peBHATYpy, HOMEHKIATYpY,
UCIIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIO3HABaHUST U 3allUThl  WH)OpMaImw,
MH(OpPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgyajieHNe YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMMY /1€/iCTBUAMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUK BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JUajore Wih JUCKYCCHUU MO CYIIECTBY OOCyX IaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMIOJHEHUS TpeaiaraeMoiu
3a/la4, YYUTHIBAaTh WHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUA JPYTHX YYaCTHUKOB
JIMajora Ui JUCKYCCHUM);

pacro3HaBaTh HEBEpOaJbHBIE CpEACTBA OOIEHUS, IMOHUMATh 3HAUYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyallUi,
YMETb CMST4aTh KOH(IJIMKTHI U BECTU MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOcO0aMU OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh
HaAMEPEHUs JIPYruX JIOACH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOHU (hopMe (HOpMyIHUpOBATh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasi 1eSITeJIbHOCTh:

MOHUMATh W HMCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON M WHAMBHIYAIbHOU
paboThI NMPHU pelIeHUH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aMMOJICUCTBUSI TIPU PEIICHUH YUeOHOM 3a/1a4u;

BBIOMPATh TEMATUKy W METOJbI COBMECTHBIX JEUCTBHM C y4E€TOM OOIUX
MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YJIeHa KOJJICKTHBA;



IIPUHAMATh €I  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ JOCTHKCHUIO: COCTAaBJATH IUIAH JCHCTBUU,
pacnpenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOU padOThI;

OLICHUBATh KAauye€CTBO CBOETO BKJIaJa M KaXJIOr0 YYaCTHHMKAa KOMAHIbl B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpEAJIaraTb HOBBIE TNPOEKTHI, OLEHHWBATh HIAEU C TMO3ULUUM HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAUNMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PAMYHBIX
CUTYaIUsIX, TPOSIBIISATh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATHBHBIM.

OBJaeHne yHUBEPCAJIbHBIMH PEryJATUBHBIMH AeHCTBUSMHU:

1) camoopranusaunmus:

WCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS MPOOJIeM W HX
pEIIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYyaIIUSX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUU IIETICBBIE M CMBICIOBBIC
YCTAaHOBKHM B CBOUX JICUCTBUSAX M IMOCTYNKAX MO OTHOLICHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3710POBbI0 OKPY/KAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATEIBHYIO IEATEIBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIHUPOBATh COOCTBEHHbBIE 33Jaul B 00pa30BaTEIbHOU
JEATENBHOCTU U )KU3HEHHBIX CUTYaLHSIX;

CaAMOCTOAATEJIbHO ~ COCTABJIATH IUJIaH peHIeHUs NpoOJeMbl ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKi Y4eOHOTO TTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUYTECHUN;

JieNaTh OCO3HAHHBIA BBIOOp, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peLIeHNE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOoCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO IIMPOKON HSpyAHULIMU B
pa3HBIX O00JIACTSX 3HAHWW, TMOCTOSHHO TIOBBIIATH CBOW 0Opa30BATEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJQ/JIETh  HABbIKAMHM  IO3HABAaTEIbHOM  peEeKCMHM  KaK  OCO3HAHMS
COBEpIIAEMBIX JEHUCTBUA UM MBICIHUTENBHBIX IPOLECCOB, HX PE3yJbTAaTOB U
OCHOBAHMM, MCIOJIb30BATh MPUEMBI PeQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLECHUBATh PUCKH W CBOECBPEMEHHO IIPUMHUMATh PELICHUS 110 HX
CHUKEHHIO;



MPUHUMAaTh MOTHUBBI W aApPryMEHTHl JAPYTUX TMpPU aHAIN3E PE3YIbTAaTOB
NEeATEebHOCTH;

3) npuHATHE cedsl M APYTrUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHAMAaTh MOTUBBI W apPryMEHThl JAPYTUX TMpPU aHAIU3E PE3YIbTAaTOB
NeSATeTbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU APYTrOTO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmetHble pe3ysbrarthl ocBoeHHs] mporpamMmbl COO mno Ouosornu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupruyeckue s yueoHoro npeamera «buomorus»
Hay4YHbIEC 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI 110 OCBOEHUIO, HHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHUM, BUABI JESTEILHOCTU MO IMOJYYEHHUIO HOBOTO 3HAHUA U
IPUMEHEHUIO 3HAaHUM B PAa3IMYHBIX YYEOHBIX CHUTyalMsIX, & TAKK€ B pealbHbIX
KU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX ¢ Owmomorueidl. B mporpamme mpenmMeTHbie
pe3yJbTaThl IPEACTABIECHBI 10 TOAaM 00y4YEeHHUS.

[IpenmeTHbIe pe3yibTaThl OCBOEHMs yueOHoro npeamera «buonorus» e 10
Kjacce JOKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOIMH B CUCTEME HAYYHOTO
3HAaHWs E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa U HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUMCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATHLHOM
TPaMOTHOCTH YeJIOBEKa IS PEIICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMUHOB M TOHSTHMA:
KU3Hb, KIJIETKA, OpPraHu3M, MeTa0oau3M (0OMEH BEUIECTB U IPEeBpallleHuE
SHEPrUH), TOMEOCTa3 (CaMOperyIsilus), YypOBHEBAsE OpraHU3alus KUBBIX CHCTEM,
CaMOBOCIIPOM3BECHUE (PENPOAYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE U3Jlaratb OHOJIOTHYECKHE TeopuHu (KJIETOUYHAas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajibHas JorMa MOJEKyIsapHoW Ouosorun), 3akoHbl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 IeHTpax MHOrooOpasus u
IPOUCXOXKJIEHUST KyIbTypHbIX pactrenuid H. M. BaBunoBa), onpenensTs rpaHuLibl
UX MIPUMEHUMOCTH K KMBBIM CHCTEMAaM,;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUSA B OMOJOrvU: HAOIIOEHUE U
OINKCAaHUE JKUBBIX CUCTEM, MPOLECCOB M SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJOTMYECKOTO  DKCIIEPUMEHTA,  BBIIBIDKEHHWE  TUIIOTE3bl,  BBISBICHHE
3aBUCHMOCTH MEXAY HCCIEAYEMbIMH BEIMYMHAMHU, OOBSICHEHHE IOJY4YE€HHBIX



pE3yJIbTATOB, UCHOJb30BAHHBIX HAYYHBIX MOHATHA, TEOPUH M 3aKOHOB, YMEHUE
JIeNaTh BHIBO/IbI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATH CYIECTBEHHBIC IPU3HAKKA BUPYCOB, KJIETOK MPOKApUOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTHU
IpOIIECCOB: OOMEHA BELECTB M MPEBpAILEHUs] SHEPIrUU B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO0 M HJHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHS, HWHIUBUIYAJbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJIYyYEHHBbIE 3HAHUS JJIsI OOBACHEHMS] OMOJOTMYECKHUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecnedeHus: 0e30MacHOCTH CBOEro 3/I0POBbSl U 310POBbS
OKpYKarOUIUX JII0IeH, COOIOIEHUs HOPM I'PAMOTHOT'O MOBEJAEHUS B OKpY>Karolen
MIPUPOJHON Cpelle, NOHMMAaHWE HEOOXOIMMOCTH HCIHOJb30BAHUS JOCTUKEHUN
COBPEMEHHOM ouosorun u OMOTEXHONOTUM  JJIA  PallUOHAIBHOIO
MPUPOAOIOIb30BAHUS;

YMEHHME peuiaTh JJIEMEHTApHblE TEeHETHYEeCKHEe 3a7aud Ha MOHO- U
IUTUOPUIIHOE CKpEIMBAaHUE, CLEIUICHHOE HACJEOBAaHUE, COCTAaBIISATh CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl TPE/ICKa3aHusl HACIeAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMONHATH JIA0OpATOPHbIE U MpaKTUYECKHUE pPadOThI, COOMIOAATH
paBuiia pH padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETHPOBATH HHPOPMALUIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBO MH(pOpPMAINK, HAYYHO-TIONYJISIPHbIE
MaTepHualibl), ATUYECKHME AaCHEKThl COBPEMEHHBIX MCCIEIOBAaHUM B OHOJIOTUH,
MEIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037]aBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111ass OMOJIOTHMYECKYI0 UH(POPMALIUIO U3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
WCITI0JIb30BaTh OHSATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOEHUS yueOHOro mpeamera «buosnorus» ¢ 11
Kjacce TOKHBI OTPAXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOIMH B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHLHOM
IPaMOTHOCTH Y€JIOBEKa JJI PEIICHUS KU3HEHHbIX 33/1a4;

YMEHUE PpaCKphIBaTh COJIEpKaHUE OUOJIOTMYECKMX TEPMUHOB M TMOHSTHM:
BUJ, TIOMYJSIUS, TeHO(OH I, SBOMIOLMS, ABIKYIIME CUIbI ((DaKTOPbI) 3BOJIOLUH,
IpPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJ000pa30BaHUE, SKOJOrHYecKHe (HaKTopBbl,



ADKOCHUCTEMa, MPOJAYIEHThI, KOHCYMEHTBI, PEIYUEHThl, LENH MUTaAHUS,
JKOJIOTUYECKas Mupamuaa, OruoreoreHo3, ouocdepa;

YMEHUE u3Jararb OWOJOrMYECKHe Teopuu (IBOJIIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHs DSBOJIIOLMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoapimueBoro cxoactsa K. M. bapa, depenoBaHus TJaBHBIX HaIlpaBICHUN U
nyreit sBomonnu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepuanckoro),
OMpeIesATh TPAaHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJJaMU HAYYHOT'O MMO3HAHUS B OMOJIOTUH: HAOIIOJCHUE U
OMKMCAHME >KUBBIX CHUCTEM, IPOLIECCOB W SIBICHHM, OpraHu3alusi U MpPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBW)KCHHE  THIOTE3bl,  BBISIBJIICHHE
3aBUCUMOCTH MEXJY HCCIEAYyeMbIMU BEIUYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX
pPE3YyIABTATOB, UCIIOJb30BAHHBIX HAYYHBIX MOHSITUN, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BEIBOJAbBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIECTATh CYIIECTBEHHBbIC NPHU3HAKU CTPOCHUSI OUOJIOTHYECKUX
OOBEKTOB: BHJOB, TMONYJSILHUA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U JKOCHUCTEM, OCOOCHHOCTHM IMPOLIECCOB:  HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOIO0 0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JEHUCTBUSA HKOJIOTMYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEpEeHOCca
BEIIECTB M MOTOKA B3HEPrUd B 3KOCUCTEMAX, AHTPOIIOTEHHBIX HW3MEHEHUW B
AKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOT€OXMMHYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh MOTYYEHHBIE 3HAHUS AJi1 OOBSCHEHUs OUOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUH, U1l TIPUHATHUS NPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C Lenblo obecriedeHusi Oe30MacHOCTH CBOErO 3J0POBbS U 3/I0POBbS
OKpYKaroUIUX JII0AeH, COOM0IEHNs HOPM I'PAMOTHOTO MOBEJAEHUS B OKPY>KaloIen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHXKEHUMN
COBPEMEHHON OMOJIOTUH ISl pallMOHAIBHOT'O MPUPOONOIb30BAHMS;

YMEHHUE peliaTh 3JeMEHTapHbIe OMOJOTMYECKUE 3a7auM, COCTABISITH CXEMBI
MepeHOoca BEIECTB U SHEPTUM B HKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHE BBIMIOIHATH JIA0OpATOPHBIE U MpPAKTUYECKUE PAOOTHI, COOMIOAATH
MpaBmIIa MpHu paboTe ¢ y4eOHBIM U Ja00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OIEHWBATh W HHTEPIPETUPOBATH HHGPOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KaHUs, BKJIIOYAIOIIYI0 IICEBJOHAyYHbIE 3HAaHUS W3
pa3IMYHbIX UICTOYHUKOB (CpelcTBa MacCOBOM MH(OpMAaIu, HayYHO-MOIYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJIOOQJIbHBIE  DKOJOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (()OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHHE CO37]aBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOILEHUS,
0000mmas Onosornueckyro HHGOPMAIIUIO U3 HECKOIbKUX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3iesoB H TeM uudgpoBbIie
Ne i/m P Kourposbubie | IlpakTuyeckue (1upp )
NMpoOrpaMMmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
b K
1 buonorus kak Hayka 3 0.5 nommorera 110
https://m.edsoo.ru/7f41¢292
2 JKuBble cuCTEMBI U UX OPraHU3aALUs 2 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
. bu6mmnoreka [JOK
3 XUMHAYECKHM COCTaB U CTPOCHHE KIIETKH 19 1 hitps://m.cdsoo.r/7f41 292
4 KusHenesareapbHOCTh KJIETKU 10 1 Eubmiorexa IOK
https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4




11 KVIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3aesioB U TeM JIeKTPOHHBIE (LM (] POBHIE)
Kourpoabnsie | IlpakTnueckue
n/n NMporpaMMmel Bcero o0pa3oBaTesibHbIE pecypchl
padoTHhI padoThI
| PazMHOXkeHHE 1 MTHAMBUAYAILHOE 3 | bubmmotexa [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
) HacnenctBeHHOCTh B N3MEHYUBOCTD 6 15 bubmioreka [IOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
3 Cenexuust opranu3MoB. OCHOBBI ) bubmuorexa [JOK
OHMOTEXHOJIOT U https://m.edsoo.ru/7f41¢292
4 DBOIIOLIMOHHAS OUOI0rUst 6 Eubmorexa HOK
https://m.edsoo.ru/7f41c292
5 Bo3HUKHOBEHHE 1 pa3BUTHE KU3HU Ha 5 1 0.5 bubmmotexa [IOK
3emie ' https:/m.edsoo.ru/7f41cc74
6 Opra"HusMbl 1 OKpYy>Karolas cpeaa 2 1 bubmorexa OK
p Py B pea https://m.edsoo.ru/7f41cc74
7 Coo0111ecTBa U 3KOJOTHYECKUE CUCTEMBI 10 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 14 ] )5
ITPOTPAMME ’










MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

IIpoBepsiemMble mpeAMeTHbIE Pe3yJ1bTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHus

ChopMupoBaHHOCTh 3HAHUN O MECT€ M POJM OMOJOTHMH B CHUCTEME
HAy4YHOT'0 3HaHMSI €CTECTBEHHBIX HAayK, B QOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa U HayYHOIO MHUPOBO33PEHUS; O
BKJIaZIe POCCHUICKUX U 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; (YHKIMOHAJIBHOM T'PAMOTHOCTH YeJIOBEKa [JIsi pEelIeHUs

JKHU3HCHHBIX 3aaa4

YMeHue packpbeiBaTh COfAepKaHHE OWONIOrMYecKUX TEPMUHOB H
MOHATHUH: JKU3Hb, KJIETKa, OpraHu3M; MeTadoian3M (0OMEH BEIIEeCTB U
MpEBpaIEHUe DSHEPrur), TOMeocTa3 (camMoperyssius), YypOBHEBas
OpraHu3anus >KUBBIX CHCTEM, CAMOBOCIPOM3BEACHUE (PEmPOTYKIIUS),

HaCJICACTBCHHOCTb, UBMCHYNBOCTbL, POCT U PA3BUTHUC

YMeHue uznarate OMOJIOrHYecKue TEOpUHU (KJIETOYHAsL, XPOMOCOMHA,
MyTanroHHas), 3akoHbl (I'. Mengens, T. Moprana, H.J. BaBunoBa) u
yueHHs (0 LEHTpaXx MHOrooOpasusi M TMPOMCXOXKIEHHS KYyIbTYPHBIX
pactenuii H.W1. BaBuiioBa), onpenensaTs rpaHULbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BrajeTh METOJAaMHU HAY4YHOr'O I[IO3HAHWUS B OWOJIOTUU
(HaOmro/leHue W OMHCAHHE JKUBBIX CHUCTEM, IPOIECCOB U SIBIICHUMH;
OopraHuzanusi W TMpOBeAeHHE OHUOJOTUYECKOrOo  JKCIEPUMEHTA,
BBIABMIKCHHE  THIIOTE3HI, BBISIBIICHHE  3aBHCHMOCTH MEXIY
UCCIICyEMBbIMH BEIIMYMHAMH, OOBSICHEHHUE TTOJIYYCHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHATHM, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJIbI HA OCHOBAHHWH IIOJIYYCHHBIX pCSYJIbTaTOB)

10 KVIACC

Kon
NMPoBepPsieMOro
pe3yjabTara

1

2

3

4

5

VYMeHue BBIICTIATE CYUWCCTBCHHBIC IIPU3HAKKM BUPYCOB, KJIICTOK
IMpOKapuoT H 9YKapuorT, OOHOKJICTOYHBIX U MHOT OKJICTOYHBIX
OpPraHU3MOB; OCOOEHHOCTH  IPOIIECCOB OOMEHa  BEIIEeCTB W
NpEeBpaIIeHUs SHEPrUuu B KIEeTKe, (DOTOCHMHTE3a, IUIACTUYECKOrO H
JHEPreTMYecKoro  oOMEeHa,  XEMOCHHTe3a, MHTOo3a,  Melo3a,
OINIOAOTBOPCHM, Pa3MHOXCHHA, HUHAUBUAYAJIBHOI'O pa3BUTUIA

opranusma (OHTOT'€HE3)




YMmenne IIPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA 00BSICHEHHS

OHMOJIOTMYECKUX IMpoLIeCcCoB U SIBHGHI/Iﬁ, AJ1 MPUHATHA TPAKTUICCKUX
peleHuit B MOBCEIHEBHOM )KM3HHU B LEJsIX obecredeHns 0e301acHOCTH
CBOETO 3/I0POBBS U 3[JOPOBBS OKPY)KAIOIIUX JIFO/EH, COOII0AEHNUSI HOPM
rPaMOTHOTO TIOBEACHUS B  OKpYXaromen

MPUPOAHON  cpene;

IIOHUMAaHHEC HGO6XOI[I/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/I)KCHI/IfI

COBPEMEHHOW OHOJIOTMM H OWOTEXHOJOTHMH JUIS PpalliOHAJIBHOIO

IPUPOJOI0JIb30BAHUS

YMenue pelmiaTtb JJIEMCHTAPHBIC TI'CHCTHYCCKUC 3aada4ud Ha MOHO- U
)II/IFI/I6pI/I)1HOC CKpCIIMBAaHUC, CHCIIJICHHOC HACJICAOBAHUC, COCTABJIATH
CXCEMBI MOHOFI/I6pI/II[HOFO

CKpCIIBaHUs JUIA IMpEACKa3aHus

HaCJICAOBAHUWA ITPU3HAKOB Y OPraHu3MOB

YMeHHe BBINOJHATH na6opaTopHLIe H TPaKTHUICCKUEC pa6OTLI,

coOmogaTh TpaBuiaa mpu pabore ¢ y4eOHBIM U JIAOOPAaTOPHBIM

o0opyaoBaHUEM

YMeHue KpUTHYECKH OI[EHWBATh M WHTEPIPETUPOBATH MH(POPMAIIHIO
OHMOJIOrMYECKOro COAEpKaHus, BKIIOYAIOLIYIO TICEB/IOHAYYHbIEC 3HAHUS
13 pa3nuHbIX UCcTOYHUKOB (CMMU, HaydyHO-OMYJIApHBIE MaTEpUAIIbI);
JTHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIICOBaHW B OHOJIOTHH,

MCIOUIIHUHCE, OHMOTEXHOJIOTUH

10

VYMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHUS,
000011ast OnoIornYecKyro HHGOPMAIMIO U3 HECKOJIBKUX WCTOYHHKOB,

IrPaMOTHO HUCII0JIb30BaTh MOHATHIHBIN anmnapaT Onosoruu

11 KJIACC

Kon
NpoBepsieMoro
pe3yabrara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThI 0CBOCHUA OCHOBHOM
Oﬁpa30BaTeJIbHOl7l nporpaMmmsbl CpeaHEro od1ero 06pasoBam/m

ChopMupoBaHHOCTh 3HAHUKM O MECTE M POJIM OMOJIOTHH B CHCTEME
HAyYHOT'0 3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpPAa U HAYYHOT'O MHPOBO33PEHHS; O
BKJIaJIe POCCHUUCKUX W 3apyOeKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE
Oouonorun; (YHKIIMOHATBFHOW TPAMOTHOCTH YEJIOBEKAa JJIsi pEIIeHUs

JKHU3HCHHBIX 3aaa4

YMeHue packpblBaTh CcojepkKaHHME OHMOJIOrMYECKUX TEPMUHOB U

MOHATUM: BUJ, NMOMYJISALUS, T€HOPOH, SBOIIOLHUS, ABMKYIIUE CHUJIIBI




(daxTopsl) ABOJIIOIUH, MPUCIIOCOOTIECHHOCTD OpraHU3MOB,
BHJ1000pa30BaHuE, 9KOJIOTUYECKHE bakTopsl, IKOCUCTEMA,
OPOIYICHTB,  KOHCYMEHTHI, PEIYIICHTHI, (3007 MTUTAHMS,

9KOJIOTHYecKas mupamua, Onoreoenos, onocdepa

YMenue u3ziaraTb OMOJIOrMYECKHE TEOPUH (IBOIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpUs  DBBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apozsimeBoro cxozacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud U nmyte ssomonuu A.H. CeBeprioBa, yueHus o
o6uochepe B.M. Bepnaackoro), omnpeneniarts TpaHHUIBl  UX

MPUMCHHUMOCTH K JXUBBIM CUCTCMaM

VYMeHne BIaAeTh METOJaMH Hay4YHOro IIO3HAHUA B OouoJorun
(Ha6J’II-O,Z[eHI/Ie U OIIMCAHUC JKHBBIX CUCTEM, IIPOLECCOB U HBHCHHﬁ;
OopraHu3anus u IIPOBCACHUC OHOJIOrTYECKOI 0 OKCIICPpUMCHTA,
BBIIBHKCHUC THUIIOTE3bI, BBIABJICHHC 3aBUCUMOCTHU MCKIAY
HCCIICAYCMbIMU BCIIMYMHAMU, 00BsICHEHNE IMOJIYYCHHBIX PEC3YJIbTATOB,
HCII0JIb30OBAHHBIX HAY4YHbIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB; YMCHHUC

JACJIaTh BBIBOJIbI HA OCHOBAHHUU ITOJTYYCHHBIX pCSYJ'IBTaTOB)

YMmenune BBIACIATH CYIICCTBCHHBIC IIPU3HAKH CTpOCHUA
OWonornueckux OOBEKTOB: BHUJAOB, TMOMYJSIUNA, MPOIYIEHTOB,
KOHCYMEHTOB,  PEAYILEHTOB,  OMOI€OIlCHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACIIeICTBEHHOMN U3MEHYHBOCTH,
€CTeCTBEHHOT0  OTOOpa, BHUA000Pa30BaHUS, MPHCIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS DKOJOTMYECKUX (PAKTOPOB HA OPraHU3MBI,
MEpCeHOCa BCUICCTB U MMOTOKA S9HCPIrUu B SKOCUCTEMAX, AHTPOIIOI'CHHBIX
U3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB H

OMOreOXMMHY eCKHUX ITUKJIOB B Onocdepe

YMeHue nOpUMEHSTh TMOJYyYEHHbIE 3HAHUA UIsI  OOBSICHEHHS
OMOJOTUYECKUX TPOIECCOB M SBICHUU, I MPUHITHS MPAKTHUECKUX
pelieHuit B MOBCEIHEBHOM )KU3HU B LEIX obecredeHns 0e30MacHOCTH
CBOETO 3/I0POBbSI U 310POBbSI OKPYKAIOIIHMX JFOACH, COOTI0ACHHSI HOPM
TPaMOTHOTO TMOBEAEHUS B  OKPY’KAIOIIEH MPUPOJHOM  CpEIE;
MOHMMAaHue HE00XOUMOCTH U CII0JIb30BaHUS JOCTH>KEHU I

COBpPEMEHHOW OMOJIOTHH IS PAIliOHATIHLHOT'0 TPHPOIOIOIB30BAHUS

YMeHue peuiatb 3JeMeHTapHble OMOJIOTMYECKUEe 3a/lay, COCTaBIISThH

CXEMBbI IEpEHOCca BEIIECTB U SHEPIUU B IKOCHCTEMAX (1IE€MU MUTAHUS)

VYMeHue BBHIMOJHATH JIAOOpaTOpHbIE M MpakTHYEeCKHe paloThl,
coOyofaTe MnpaBuia Mpu pabore ¢ y4eOHbIM M JIAOOPATOPHBIM

o0opyaoBaHUEM




YMeHue KpUTHUYECKU OI€HUBATh M MHTEPHPETUPOBATh HHPOPMALUIO
OHOJIOrMYECKOro CoepkKaHMs, BKIIIOYAIOLIYIO [1CEBJOHAYYHbIC 3HAHU S

U3 pa3nuuHbIX ncTouHUKOB (CMU, HayuyHO-MONMy I pHBIE MaTEpUabl);

? paccMaTpHuBaTh ri100anbHbIe 9KOJIOTMYECKHE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIINIO
VYMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHUS,
10 00001ast OnoaornyecKyro HHGOPMAIMIO U3 HECKOJIbKUX MCTOYHHKOB,

I'pPaMOTHO HCITI0JIb30BATh MOHS TUNHBIN arrapar ouoornu




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buonorus kak Hayka

1.1

buonoruss — Hayka o >xuBOi mpupoxpe. Pomp Ouonormu B (GopMHpPOBAHHU

COBpPEMEHHON Hay4YHOH KapTHHBI MUpa. CucTeMa OMOIOrMYeCKUX HAyK

1.2

MeTtoapl TO3HAHUS JKHUBOM IMPpUPOAbI (Ha6J’IIO,I[eHI/I€, OKCIICPUMCHT, OIIMCAaHHUC,
HU3MEPCHUC, KJ'IaCCI/I(bI/IKaHI/IH, MOACIIMPOBAHUEC, CTATUCTHUUYCCKAA 06pa60TI<a

JTAHHBIX )

JKuBble cUCTEMBI M UX OopraHu3anusa

2.1

Kuspie cuctempl (OMOCHCTEMBI) Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHM oOpraHu3aiyd OHUOCHCTEM: MOJICKYJISIPHO-T'€HETHYECKUM, KICTOYHBIH,

OpraHu3MeHHbIH, TONYJISIMOHHO0-BU0BOM, SKOCUCTEMHbIN, OHOC(EpHBIit

XHWMHUYECKUIN COCTaB U CTPOEHHUE KIETKU

3.1

XUMUYECKHM COCTaB KJIETKH. XHUMHYECKHE HJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JeMeHThl. Boma u MuHepanbHble BemiectBa. DOyHKIMU BOABI U

MUHCPAJIbHBIX BCUICCTB B KIJICTKC. Ho;:mepncaHHe OCMOTHYECKOro Oallanca

32

benku. CoctaB u cTpoeHHe O€lKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
HeszameHumble M 3aMeHMMblE aAMUHOKHCIOTBI. AMMHOKHCIIOTHBIA COCTaB.
VYPpOBHU CTPYKTYpbI O€JIKOBOM MOJIEKYJIbl (IIe€pBUYHAs, BTOPHYHAs, TPETUYHAS U
YeTBEPTUYHAsA CTPYKTypa). XuUMHUecKkue cBoicTBa OenkoB. buonormueckue
(GyHKIMM OEJIKOB.

®epMmeHTbl — Ouosiornyeckue karaiausaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIM
neHTp, cyocrpatHas crneuuduuHocts. Kodepmentsl. Butamunbl. OTnnuus

(hepMEHTOB OT HEOPraHMYECKUX KaTallu3aTOPOB
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YrieBoasl: MOHOCaxapuabl (TJIFOK03a, pud03a M AE30KCHpH003a), aucaxapHibl
(caxaposa, JlakTo3a) M MOJMcaxapuabl (Kpaxmaj, TJIUKOI'EH, I[eJUIK0JI03a).
buonornyeckue GyHKIMH YIIIEBOIOB.

Jlumunel:  TpuraMuepuabl, — crepounbl,  Gochomunuasl.  ['mapoduibHO-
ruapodoOHbie cBoiicTBa. buomornueckne ¢ynkinuu aunuaoB. CpaBHEHUE

yriesoaos, 0O€eNIKOB U JIMIIN 0B KaK UCTOYHHUKOB SHCPIrUu
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Hyxnennossie kuciorsl: JIHK u PHK. Hykiieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX




kucnot. Crpoenune um ¢ynkuun JHK. Crpoenne u ¢ynxinuun PHK. AT®:

CTpoeHUE U QYHKIUU
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Huronorus — Hayka o kierke. Knerounas teopus. Meroabl u3ydeHus KIETOK

3.6

Knerka kak nenoctHast xuBasi cucrema. OOImuMe NMpU3HAKK KIETOK: 3aMKHYyTas
HapykHas MeMOpana, mosekynsl JIHK kak reHermueckwii ammapar, cucrema

cuHresa Oenka

3.7

Tunsl KJIETOK: dyKapuoTHYecKast U MpokapuoTrueckas. OcoOEHHOCTH CTPOEHUS
npokapuoTuueckod  kietkd. Kiertounass crenka Oaktepuil. CtpoeHue
JYKapHOTHUYECKONW KJIETKH. OCHOBHBIE OTJIMYUS PACTUTEINBHOW, XUBOTHOM U

rpUOHOMN KIIETKH

3.8

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJIHUKC, HX
¢dbysknuu. [Tnazmatrnyueckas memOpaHa, e€ coiictBa u pynkuuu. [{urorasma u e
opranonnbl. OgHOMEMOpaHHBIE OpraHOWIBl KJIETKU: HIOMIa3MaTH4ecKas CETh
(BIIC), ammapar I'ombmku, auzocoMmbl. [1oyaBTOHOMHBIE OpraHOUABI KJIETKU:
MUTOXOHJpUH, MacTuAbl. [IpoucxokieHue MUTOXOHIpUM W miacTul. Bunael
wiactua. HememOpaHHble OpraHouipl KJIETKH: PUOOCOMBI, KJIETOYHBINH LIEHTP,

PCCHUYKHU, KTYTHKH. qDYHKIII/II/I OpPraHorna0B KJICTKH. Bxmrouenns
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SAnpo — perynsatopHblii HeHTp kieTku. CTpoeHue spa: siiepHas 000J04YKa,

Kapuonia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEeNIECTB B KIIETKE

}KI/I?.HeI[eS[TeJ'II)HOCTI) KJIICTKHU

4.1

OOMeH BemiecTB, WJIM METa0OIM3M. ACCHMILUANUS (TIACTUYECKU OOMEH) |
JUCCUMUJISIIUSL (SHEPreTUuecKuil OOMEH) — JBE CTOPOHBI €IUMHOrO Mpollecca
merabomu3ma. Tunbl oOMeHa BelecTB: aBTOTPO(HBINA U rerepoTpodHsblid. Poib

(bepMeHTOB B OOMeHe BCHICCTB U IPCBPAICHNUU S9HEPIUU B KIICTKC

4.2

®orocunTe3. CBeTroBas U TeMHOBas (pa3bl poTocuHTe3a. Peaknuu porocuHTesa.
DddextuBHOCTE (hoTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3a NI KU3HH Ha 3eMuie.
Bnusaue ycnoBuil cpenpl Ha (POTOCHHTE3 M CHOCOOBI IOBBIIIEHUS €O
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHHTEe3Upylolue OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKA3HU Ha 3eMiie

4.3

OHepreTuueckuii obMeH B KieTke. PaciierieHue BeIIeCcTB, BbIACIEHHUE U
aKKyMYyJIMpOBaHHWE OJHEPrMM B KIETKE. OTalbl SHEPreTUYecKoro oOMeHa.
I'mixomu3. bpoxkenne m ero Buabl. KucnopogHoe OKHCIEHHE, WIH KIETOYHOE

nbpixaHue. DPPEeKTUBHOCTh IHEPreTUY eCKOro oOMeHa

4.4

Peakiuu matpuyHoro cunresa. ['enetnueckas undopmanus u JJHK. Peanuzanus

TeHETHYEeCKOW HMH(pOpMAllUM B KJIETKE. | €HeTWYeCKWil KOJ M €ro CBOMCTBA.




Tpanckpunuust — matpuunblii cunte3 PHK. Tpancisnus — OuocunTe3 Oenka.

Konuposanue amunokuciot. Poias pubocom B 6nocunTtese 6enka

4.5

Heknerounsie Gopmbl XU3HU — BHUPYCHI. Mctopust oTkpbiTUs BUpycoB ([1.1.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U IKU3HEACITEIbHOCTH BHPYCOB.
bakrepnodaru. bonesnum pacrteHuil, XKUBOTHBIX M YEJIOBEKA, BHI3BLIBAEMbIC
BUpycamu. Bupyc nmmyHonedunura genoseka (BUY) — Bo3oyaurens CITN/a.

[IpodunakTrka pacmpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

PasmHoxxenue u HHAUBUAYAJIBHOC PA3BUTUC OPTaHU3MOB

5.1

Knerounslii 1uKJI, WMIM SKU3HEHHBIM LUK KieTkd. MHTepdaza u MHUTO3.
IIpoueccsl, mpoTekaromue B uHTepdase. Permkanus — peakuus MaTpUUHOIO
curesa JIHK. Crpoenue xpomocoM. XpoMOCOMHBI HAaOOp — KapHOTHIL.
JiumuionHelii ¥ TamIOMAHBIA ~ XPOMOCOMHBIE — HAOoOpbl.  XpOMaTH[BL
[luronorndyeckue OCHOBBI DPA3MHOXKEHMS M HHIMBUAYAJIbHOTO Pa3BUTHUSA
OpPraHU3MOB.

Henenne xnerkn — wmuto3. Cragmm mutosa. Ilpomeccsl, mpoucxopsmue Ha

Pa3HBIX CTaAUAX MHUTO34. buonoruyeckuii CMBEIC MATO3a

5.2

@®opMbI pa3MHOXEHHS OpraHH3MOB: Oecrionoe W MmosioBoe. Buisl Gecronoro
pPasMHOXKCHUS: JEJICHHE HaJBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIIOpo0Opa3oBaHUe, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIIOHUPOBAHHE OPraHu3MoOB, €0 3HAUCHUC OJId CCJICKINN
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[TonoBoe pa3sMHOXKEHHUE, €ro OTINYHS OT OECIoJIOrO.
Meiioz. Craguum wmeno3a. llpoiecchl, nmpoucxoasue Ha CTaausx Menosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbica u

3HaYEeHUE MEN03a
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I'amerorenes — nporecc 00pa3oBaHUsI MOJIOBBIX KJIETOK y KUBOTHBIX. [lonoBbie
JKCJIE3bl: CEMCHHUKU U AUYHUKH. O6pa3OBaHI/IC 1 Pa3BUTUEC ITOJIOBBIX KJIETOK —
raMmeT (CrepMaTo30u, SUILEKJIEeTKa) — crepMaToreHe3 u oorene3d. OCOOEHHOCTH

CTPOCHUA SIAIEKIICTOK U CIICpMAaTO30MO0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WunuBuayanpbHoe  pa3Butue  (OHTOTE€HE3). OMOPHOHAIBHOE  Pa3BHUTHE
(3MbOpurorenes). Drarbl SMOPUOHATIBLHOIO PA3BUTUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobieHne, racTpyisius, opraHorene3. [loctamOpuonansHoe pasButue. THUIBI
MOCTAMOPHOHAIBHOT'O PAa3BUTHUSA: TMPAMOE, HENpsMoe (JMUYnHOYHOE). BriusHue
Cpeasl Ha Pa3BUTHE OPraHU3MOB; (AKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOZCTBa.

Poct u pa3ButHe pacteHnil. OHTOreHe3 IBETKOBOI'O PACTEHHsI: CTPOCHHUE CEMEHH,

CTaauH pa3BUTHUA

HaCJ'IC)ICTBeHHOCTI) U UBMCHYHNBOCTL OPraHNU3MOB




6.1

IIpeamer m 3amaun reHeTUku. McTopus pasBUTHs reHeTUKH. Bkitag poccuiickux
U 3apyOCKHBIX Y4EHBIX B pPa3BUTHE TEHETUKH. MeToabl TE€HETUKU
(ruOpua0IOrHYECKUH, LUTOT€HETHYECKU, MOJIEKYJISIPHO -T €HETUYECKUM ).
OCHOBHbIE T'€HETUYECKHE MOHATUS. | 'eHeTnueckasi CUMBOJIMKA, UCIIOJIb3yeMas B

CXEeMaX CKpEIMBAHUI

6.2

3aKOHOMepHOCTI/I HacjieAOBaHUA TIPU3HAKOB, YCTAHOBJICHHBIC I. MGH,ZLGJICM.
MonorubpuHoe CKpenBaHue. 3aKOH eIuHOooOpa3us THOPUIIOB TIEPBOTO
IIOKOJICHUS. HpaBI/IJ'IO JOMHWHUPOBAHUA. 3akoH pacuiCIlICHUST ITTPHU3HAKOB.
I'mnore3a uncrorsl ramer. IloHOE U HeTTOIHOE JOMHUHHPOBAHUEC.

HI/IFI/I6pI/IHH06 CKpCIIMBaHUC. 3aK0OH HE3aBUCHUMOI0 HACJICJOBAHUA IIPU3HAKOB.
[luToreHeTnyeckre OCHOBBI JUTHOPUIHOIO CKPEUIMBAaHUS. AHaJIM3HPYIOIIEe
cKkpenmBaHue.  lcrnosip30oBaHWE — AQHAIM3UPYIOLIETO0  CKPCUIMBAHHS  JUIS

OTIpEe/IeIeHHs TeHOTUIIA 0COOU

6.3

CueruieHHOe HacnenoBaHue mpusHakoB. Pabora T. Moprana mo cuemieHHOMY
HACIIEZIOBAaHUIO TEeHOB. HapymieHne clerieHus TEeHOB B pe3yibTare
KPOCCHUHTOBEpa. XPOMOCOMHasi TeOpHsl HacleICTBEHHOCTH. ['eHeTnyeckue
KapThl.

I'enetuka mnosa. XpOMOCOMHOE ONpEAENeHUuE MoJjia. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBEIL. T'omorameTrHele n TeTepPOraMeTHbIC OpPraHru3MBbI. HaCJ'ICZIOBaHI/Ie

IMPU3HAKOB, CUCIIJICHHBIX C ITOJOM

6.4

N3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HACIIEACTBEHHAs.
Pons  cpeapl B HECHACIEACTBCHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAM(UKAIMOHHON WM3MEHYMBOCTH. BapualMoHHBIM psg W BapHalMOHHAs
kpuBas. Hopma peakuum npuszHaka. KonnuecTBEeHHbIE U KayeCTBEHHbBIE

IIPU3HAKH 1 UX HOPpMA PCAKIIHNH. CBoiicTBa MOHH(i)HKaHHOHHOfI NU3MCHYNBOCTHU

6.5

HacnencrBennasi, wuinM TeHOTUNHMYECKass, U3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 M MOJOBOM HpoOLEecC — OCHOBAa KOMOWHATHBHOM
W3MEHYMUBOCTH. MyTanmonHas wu3MeHYMBOCTh. Kraccudukanus MyTanuii:
TE€HHBbIE XPOMOCOMHbIE, TeHOMHbIE. HacToTa U NpUYUHBI MyTaluil. MyTareHHble
(akTopbl. 3aKOH FOMOJIOTUYECKHUX PSI0B B HacleACTBeHHOW n3MeHnunBocta H.U.

Basuiiosa

6.6

I'enetuka uenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJbI TI'€HETUKHU
4enoBeKa: T'€HEaIOTHYCCKHI, OJIM3HELIOBBIN, IIUTOT CHCTUICCKUM,
OMOXMMHUYECKUH, MOJIEKYyJsIpHO-TeHeTuueckuii. CoOBpeMEeHHOEe oOmpeseeHue
TEHOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIE C
nomoinpio I1[P-ananmu3za. HacnengcrBeHHbie 3a00JI€BaHHMS YEIOBEKA: TI'€HHBIC
0ose3HU, OO0JIE3HH C HACIEACTBEHHON MpeapacnoiokeHHOCTbIO, XPOMOCOMHBIE

oone3nu. CoMaTHYECKUE H TCHCPATHBHBIC MYTAallUH. HpI/IHL[I/IHLI 340pOBOro




06pa3a KHU3HHU, AHUAIrHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I U JICHCHUA TICHCTHUYCCKUX
Oone3Hell. MeanKo-TeHEeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEIUIIMHCKON

TCHCTHUKU B MPCAOTBPAILICHHUU U JICUCHUN I'CHECTHUYCCKUX 3a00J1eBaHMI YeIOBEKa

Cenekuus opraau3MoB. OCHOBbI OMOTEXHOJOTHH

7.1

Cenekuus Kak Hayka M IpolLecC. 3apOoKJI€HHE CEJIEKIMH M JIOMECTHUKaIUs.
Yuenne H.M. BaBunoBa o0 1eHTpaXx TMPOUCXOXKIEHUS W MHOT000pasus
KYJbTYPHBIX pacTeHui. L{eHTpbl mpouCXOoXKaeHUs JOMAIIHUX KUBOTHBIX. CopT,

nopoja, mTaMM

7.2

CoBpeMeHHbBIE METOMBI CeJeKIUu. MacCOBBIH W WHIWBUIYAJTbHBI OTOOPHI B
CEJeKIIMU PACTEHUU W KUBOTHBIX. OleHKa 3KcTepbepa. biau3zkopoacTBeHHOE
cKkpemmBaHue — HHOpuAMHT. Yucras nuHug. CKpemuBaHUE YUCTHIX JIMHUM.
I'eteposuc, wiu rubpuanas cuna. HepoacrBeHHOe CKpelIMBaHUE — ayTOPUAMHT.
Otpanénnas tulOpuausauuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE MOJMIUIONJ0B. JIOCTMKEHHUSI CENEeKIUU PACTEHUM, >XKUBOTHBIX H

MUKpPOOPraHU3MOB

7.3

buorexHosioruss Kak oTpacip MOPOU3BOJACTBA. ['€HHAs HWHXKEHEpPHUs. OTarbl
co3nanusa pexkomOuHantHoil JIHK u TpaHcrenusix opranuszmoB. Kietounas
uHxeHepus. Kiuerounele  KynbTypbl. MHKpPOKIOHAJIBHOE  pa3MHOYKEHUE
pacrenuii. KioHMpoBaHME BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SIICTBEHHBIX
OpPraHu3MOB. DKOJIOTUYecKHue U dThueckue mnpodiembl. MO — renermuecku

MOIU(PHUITIPOBAHHBIC OPTAaHU3MBI

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHNUS

DBOIIOIIMOHHAS OUOJIOT U

1.1

DBOOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerensctBa  3Bomonuu.  [laneoHTonorndeckue:  MOCIEN0BaTEIbHOCTD
IIOsABJICHUA BHUIOB B MMaJICOH TOJIOTMYECKOH JICTOIIUCH, MEPCXOAHBIC (bOpMI)I.
buoreorpapuueckue: cxonctBo U paznuuue QGayH U GIOp MaTEpUKOB U
OCTPOBOB. DMOPHOIIOTUYECKHUE: CXOACTBA U PA3IHuUs SMOPHOHOB Pa3HBIX BUIOB
ITIO3BOHOYHBIX. CpaBHI/ITCHLHO-aHaTOMI/I"IeCKI/IeI T'OMOJIOTHYHBIC, aHaJOIrn4HBIC,
pYAMMEHTapHBIC OpraHbl, aTaBU3MbI. MOJIEKYJISPHO-OMOXHUMHYECKHE: CXOJCTBO
MCXaHU3MOB HACJICACTBCHHOCTH M OCHOBHBIX MeTa0oIHYECKUX HyTeI7I Yy BCEX

OpraHU3MOB




1.2

OomonuonHass teopuss Y. JlapBuna. IlpeanochuikM  BO3HHUKHOBEHUSA
napBuHU3Ma. JIBWOKyIIME CHIIBI IBOJIONUU BUAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPHU OTPAHHUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs] U3MEHYNBOCTbD,

0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIM OTOOD)

1.3

Cunretnueckas teopus osBomonuu (CTD) M oOcHOBHBIE €€ MOJIOXKEHHUS.

Mukpospomonus. [Tonmynanus kak eTMHUIA BUAA U 3BOJIOIUN

1.4

JBuxyme cuibl (pakTopbl) SBOJIONUU BHJIOB B Mpuponae. MyTallMOHHBINA
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTh. [lomymsiuoHHbIE BOJHBI M Jpeiid
reHoB. M3omsamus u murpanus. EcTtecTBeHHbI 0TOOp — HampaBisiiomuii (hakTop
aBorOLU. POPMBI ECTECTBEHHOI'O 0TOODA.

[Ipucrioco61eHHOCT, OpPraHM3MOB Kak pe3yiapTaT 3Bojirouuu. Ilpumepst
IPUCIIOCO0JIEHUH Yy OpraHu3MoB. ApoMOp(O3bl U UM 0ANANITALIUH.

Bun u Bunoodpasosanue. Kpurepuu Buna. OcHoBHbIE (hOPMBI BUA000PAa30BAHUS:

reorpa(bI/IquKoe, OKOJIOIT'HYC€CKOC

1.5

MaxkposBomouusi.  @Dopmbl  3BoMIOIMHU:  (QUIETHYECKas, JAUBEpreHTHas,

KOHBEpreHTHasi, napasiensHas. HeobpatumocTs 3BoIOLUN

Bo3HUKHOBEHHE 1 pa3BUTHE )KU3HU Ha 3eMJIe

2.1

JloHay4yHBle TpEnCTaBIECHHUs O 3apoXkAEHUM KU3HU. HayuHble rumnoressl
BO3HUMKHOBEHMSI KH3HM Ha 3emiie: aOuoreHe3 W MaHclepMus. XuUMUYecKas
SBOMIIOIUA. OKCIEPUMEHTAIBHOE TOATBEPKACHUE XUMHYECKOM SBOJIIOLMH.
HavanpHble 3Tanbl Ouosiornueckoi »3Bomouuu. I'mnoresa PHK-mupa. IlepBoie

KJICTKH U UX 3BOJIIOIIHA. cDOpMI/IpOBaHI/IC OCHOBHBIX I'PpYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hum Ha 3emuie mo 3pam M nepuogam. Karapxeill. Apxeickas u
npotepo3oiickast apbl. llaneo3oiickas spa u €€ mnepuoabl: KeMOpPUNCKUH,
OpNOBUKCKUH, CHIYPUWCKUW, JE€BOHCKUHA, KaMEHHOYTOJbHBIA, IEPMCKHIA.
Me3so301ickas 3pa ¥ €€ nepruoabl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

Kaiinozolickas »9pa ©u €€ TMepuoibl:  MaJeOreHOBBIM,  HEOTrCHOBBINH,
AQHTPOIIOT€HOBBIN. XapakTepUCTHKAa KJIMMaTa M TIe0JOrMYECKHX IPOIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUHN PACTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(ho3sl y
pacTeHuil WU >KUBOTHBIX. [losiBJI€HME, pacuBET M BBIMUPAHUE TPYII >KUBBIX

OpraHU3MOB
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Cucrema OpraHu4cCKoro Mwupa KaK OTpPaKCHUE OBOJIIOLUHU. OCHOBHEIE

CUCTEMATUYCCKUEC I'PYIIIIBI OPraHU3MOB

2.4

OBomonys 4enoBeka. AHTPONOJOrus Kak Hayka. Pa3BuTue mnpeacraBieHuid o

MPOUCXOXKACHUN YCJIIOBCKA. MGTOI[BI HU3YUCHUSA AHTPOIIOICHE3Aa. CXOI[CTBa u




pa3iauuus YesoBeKa v KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETIOBEKA.
JBmwxymue cuiibl (pakTopsl) aHTpororeHesa. HacnencTseHHass U3MEHUMBOCTh U
eCTeCTBEHHbIM 0oTOOp. OOliecTBEeHHBI 00pa3 KU3HU, HU3TOTOBJIEHUE OpPYIUHN

TPYZla, MBILLIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaJuM W BETBH HBOJIOLUM YEJIOBEKA: ABCTPAJIONUTEKH, YesnoBek
ymensiid, Yenoeek mnpsamoxoasmmi, YenoBek HeaHIepTanbCckui, YenoBek
pasyMHbIi. Haxoakum HMCKOMaeMbIX OCTAHKOB, BpPeMs CYILECTBOBAHMs, 00JacTb

pacrpocTpaHeHus, 00BbEM TOJI0BHOIO MO3ra, 00pa3 *HU3HU, OPYAHs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpONEOUaHas (eBpa3uiickas),
HErpo-aBCTPAJIOUIHAS (3xBaTopuanbHas), MOHTOJIOMIHAS (asmatcko-
amepukaHckast). YepTbl npucrioco0IEeHHOCTH IPEICTaBUTENEN YEI0BEUECKUX pac

K YCJIOBUAM CYILICCTBOBAHUS. EI[I/IHCTBO YCJIOBEYCCKUX pac. KpI/ITI/IKa pacusma

Opranusmel 1 OKpyXKawiias cpeaa

3.1

DOKonorusl Kak Hayka. 3aJaud W pas3ziebl 3KOJIOruu. MeTonbl KOJIOrHYeCcKuX
UCCIIeIOBaHUN. DKojoruueckoe MupoBo33penue. Cpenbl oOuTaHMsI OPraHU3MOB:

BOJJHas1, HA3ECMHO-BO3AyIlIHAs, TIOUYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Oxonornueckue  ¢akropel. Krnaccumpukamus — dKOJOTHYECKUX  (DaKTOpPOB:
abWoTHYecKne, OWOTHYECKHE W AaHTPONOTreHHbIE. JlelCTBHE DKOJIOTMYECKUX

(hakTOpPOB Ha OPraHU3MBI
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Abuotndeckne (HakTOpBl: CBET, TEMIEpaTypa, BIAXHOCTb. DoTomepmoansm.
[Tpucnocobnennss OpraHu3MoB K  JCHCTBUIO  aOMOTHYECKUX  (DaKTOpOB.

buonornueckue PUTMBIL

34

buotnueckue ¢akropel. Buapl OMOTMYECKMX B3aMMOAEHUCTBUN: KOHKYPEHIIMS,
XUIIHAYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMEHCaIM3M (HaXJIeOHMUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEWUTpaiau3M. 3HaueHHe  OHOTHYECKHUX

B3aMMOJICH CTBUM JJIs Cymi€CTBOBaHUA OPraHu3MOB B TPUPOJHBIX COO6H_IGCTBaX

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU monyJsinuu. OCHOBHEIE IIOKa3aTcIn
nomnyJjsanuu: 4YuCICHHOCTb, IIJIOTHOCTb, POXAAEMOCTb, CMCPTHOCTbL, IPUPOCT,

Murpauus. J[nHaMuka 4MCI€HHOCTH NOMYJISIUU U €€ PeryJisiius

Coo011ecTBa ¥ DKOJIOTMYECKHUE CUCTEMBI

4.1

CoobmiectBo opraHu3MoB — OuorneHo3. CTpykTypsl OuOIEHO3a: BHUJOBas,
NpOCTpaHCTBEHHasi, Tpodudeckas (mumieBast). Bunbl-momuHanTel. CBsS3u B

oHoreHo3€e

4.2

OKOJIOTHYECKHE CHCTEMEI (BKOCI/I CTCMI)I) . ITonstue 00 OKOCUCTCEMEC U




6uoreorneno3e. @OYHKIMOHAJIbHbIE KOMIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BeliecTB U MOTOK YHEPIHH B IKOCHCTEME.
Tpodpuueckue (muiieBble) YpOoBHM 3KocucTeMbl. IlumieBble nenu U CeTu.
OcCHOBHBIE TIOKa3aTeM 3KOCUCTEMBbI: OuMomacca, MPOAYKIHsS. DKOJOTHMYECKHe
OUpaMHJIBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBoHCTBAa 3KOCHCTEM:

YCTOWYUBOCTh, CaMOperyJisnus, pazsutre. CyKieccus
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[IpuponHbie s3kocucTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOI' O JIeCa.

AHTpOINIOTEHHBIE KOCHCTEMBI. ATpO3KOCHCTEMBI. YpOoskocHucTEMBI.
buosnoruueckoe u X035iCTBEHHOE 3HAUE€HHE ar PO3KOCUCTEM M YPOOIKOCHCTEM.
buopa3noobpa3ue kak Qakrop ycToHuMBocTH 3KocucrteM. CoxpaHeHue

OHMOIOrMuecKoro pasHooOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Owuocdepe. ['paHuIibl, coctaB W CTPYKTypa
ouocdeprl. JKuBoe BemectBo u ero (ynkiuu. OcobeHHOocTH Ouochepsl Kak
rno0anbHONH JKOcHMCTeMBl. J{MHaMHU4YecKoe paBHOBECHE W oOOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB MU OMOr€OXMMHYECKHE IUKIIBI 3JIEMEHTOB

(yrnepona, azora). 3oHambHOCTH OMOchepsl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoBeuectBO B Onocdepe 3emum. AHTpONoreHHbIE M3MeHeHUuss B Ouocdepe.
['mobGanpHbIE YKOJIOTHYECKHE TIPOOTIEMBI.
OcHOBa  paIMOHAJIBHOTO  YIPABICHUS TMPHUPOJHBIMH pecypcaMH U UX

ucnojb3oBanue. JlocTmxeHnst OMOIOruy U OXpaHa MPUPOIBI
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