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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTMM TEOPETHYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonoruss» cocraBwiIM: KoHUenrtyaiabHble nonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIE, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHHSI 00 OOUIUX 1ENSIX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenugurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUEHHUH
CYILIECTBOBAaHMS 4esloBeYecKoro obiiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHHSM,
oTpe/eieHbl OCHOBHbBIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1a€t npeAcTaBiIeHUe O Uesx, 00 o0uleil cTpaTeruu
oOydeHHMs, BOCHHMTAHMUS M Pa3BUTUS OOYYAIOLIUMXCS CpPEICTBAMH Y4eOHOTO
npenmMera «buonorusy», onpenenser o6s3aTeNbHOE MPEAMETHOE COJEPKAHUE, €T0
CTPYKTYPY, pacmpeleiieHue Mo pa3ienaM W TeMaM, PEeKOMEHAYEMYIO
MOCJIEIOBATENIbHOCTh U3yYeHHUs Y4eOHOro maTepuaia ¢ Y4ETOM MEXIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIbLHOTO IMpollecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJarOITUXCS.

B nporpamme 1o OHOJIOTMM TaKKe YYUTHIBAIOTCA TpeOoBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIbHON
NEeSTENbHOCTU/YUeOHBIX JEUCTBUN OOYYaIOIMIUXCS IO OCBOCHHUIO COJIEPIKAHUS
OMOJIOTNYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonioruu (10—11 kimaccel, 6a30BbIi YPOBEHB) peaan3oBaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
POCMATPUBAETCS  HAMPABIEHHOCTh Ha PpPa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJCTABICHUI O 3J0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHUEM K OKpY)KAloIIel NpUPOIAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHEM OOIEOMOIOTHUYECKUX TEOPUM, a TaKXKe 3HaHWUU O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHHS IPUKIAAHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACIEACTBEHHBIX 3a00JE€BaHMU YEJIOBEKa, MEIHUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTHYECKHU
LIEJIECO00Pa3HOro MOBEJIECHHS B OKPYXKAIOIIEH NPUPOIHON cpele, aHanusa
BIIMSHUSL XO3SIMCTBEHHON MAESTEIbHOCTH 4YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAaHUS K MPUKIIATHONW HANPABIECHHOCTU
yuebHoro npeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTHIO OOECHEeUeHUs
YCJIOBUH JJI pEeUIEHUs OJHOM M3 aKTyaJbHbBIX 3a]a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHusl, KOTOpas ImpeAmnojiaraet (QOpPMHUPOBAHHE Y  OOYyYaIOIIHUXCS



CIOCOOHOCTH aaNnTUPOBAThCS K M3MEHEHHMSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHMs 3aHMMAET Ba)KHOE
Mecto. OHa oOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOH KapTHUHE MHUpA, paciiupsieT U 000OIIaeT 3HAHUS O >KUBOW MpHUpoAe, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3omacHoro oOpasa
KU3HU, IKOJOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOI'O OTHOILIEHHUS K dKUBOUM MpUpOJe
U YEJIOBEKY.

Bonbioe 3HaueHre OMOIOTHS UMEET TaKKe NIl PElICHHs] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero  o00pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecrneynBaeT ycioBHs JUisl (GOpMUPOBAHUS
UHTEJJIEKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(MOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPE/ICTABIICHUSIMUA U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY JJisi ONpENeNieHUs MOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouosoruu.

Otb6op comepxkanus yudeOHoOro mnpeamera «buonorusi» Ha 6a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBHH C
KOTOpPBIM OOyuaroluecs JOHKHBl OCBOUTH 3HAHUS M YMEHUS, 3HAYMMBIC IS
dopMupoBaHusi 00IIEH KyJIbTYphI, ONPENEISAIONINE aJeKBAaTHOE IIOBEICHUE
YeJioBeKa B OKpYXalolled MpUpOJHON cpejie, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU JaesaTenbHOCTH. Oco00oe MECTO B ATOW CHCTEME 3HAHHM
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIYKaT OCHOBOU /it (hOPMHUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[IEHHOCTHBIX ~ OpPUEHTAlMAX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUH
OMOJIOTMYECKOTO 00pa30BaHMS.

CTpykTypupoBaHHME COJEp)KaHUS y4eOHOro Marepuajga B MporpamMme [0
OMOJIOrMHM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIFOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «bronorus kak Hayka. Metoasl
HAy4yHOro To3HaHMs», «KieTka kak Ouonmoruyeckas cucreMayn, «OpraHu3M Kak
Oouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIIOLMS )KUBOM MPUPOIBI», « IKOCUCTEMBI U MIPUCYLIUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOy4YalIIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliy JKUBBIX CHCTEM pAa3HONO paHra M MNPUOOPETEHHE YMEHMI
MCIIOJIB30BaTh 3TH 3HAHMS JJI1 TPAMOTHBIX JEMCTBUII B OTHOLIEHHH OOBEKTOB
’KUBOU MPUPOJIBI U PELIECHUS PA3INYHBIX )KM3HEHHBIX MTPOOJIEM.



JlocTmkenue 1ienu u3ydeHus ydeOHoro mpenmera «buosorus» Ha 6a30BOM
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYUYAIOIIMMHKCS CHUCTEMBl 3HAHMA O OWOJOTHYCCKUX TEOPHUSX,
VYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBUJIaX, CIYKAIIUX OCHOBOU
st GOPMHUPOBAHUS TIPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METO/IaX HAYYHOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKUBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTaHHM3AIlNH, BBIIAIOIIUXCS OTKPBITUSAX M COBPEMECHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dopMupoBaHUE y OOYYAIONIMXCS TO3HABATEIbHBIX, WHTEIUICKTYaJbHBIX |
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHaM3a JAHHBIX O IYyTAX pPa3BUTHS B
OMOJIOTUY HAyYHBIX B3IUISJIOB, WJCH W TIOJIXOJ0B K HM3YUYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIluY;

CTaHOBJICHHE Yy oOOywaromuxcss oOmeld KyJbTypbl, (YHKIIMOHAILHOMN
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATH M OICHUBATH SBJICHUS OKPY’KAFOIIETO
MUpa JKMBOW TPUPOABI HAa OCHOBAHWM 3HAHWUH M OIBITA, IMOJYYCHHBIX IIPH
U3YYCHUH OUOJIOTHH;

dopMupoBaHUE Yy OOydYarOIIMXCS YMEHUH WILIIOCTPUPOBATh 3HAYCHUE
OMOJOTMYCCKUX 3HAHWW B MPAKTHYECKOW JCATEIBHOCTH 4YEJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MCIMIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEKJAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIECHHUS K HEH, COOIIOIEHUS ATUYECKUX
HOPM TP MPOBEJEHUN OMOJIOTUUECKUX UCCIIEAOBAHMIM;

OCO3HAHHE IIEHHOCTH OWMOJOTMYECKUX 3HAHMM MJIS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpBI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEeHEeHHe MPUOOPETEHHBIX 3HAHUI U YMEHHUI B TTOBCEIHEBHOM >KU3HU IS
OLICHKH ITOCJICICTBUM CBOEH JIEATEIBHOCTH MO OTHOIICHUIO K OKPYXAIOIIEH cpele,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHME M COOJIIOJICHHE Mep MPOPUIAKTHKH
3a00JIeBaHU.

B cucreme cpeanero obmero oOpa3zoBanus «buonorus», uzydaemas Ha
0a30BOM ypOBHE, SBJISCTCS OOS3aTEIbHBIM YYEOHBIM IIPEJAMETOM, BXOJSIINM B
COCTaB MpeaMeTHON o0mactu «EcTecTBEeHHO-HAYYHBIE PEIMETHIY.

Jlist uzydenust 6uonoruy Ha 6a30BOM YPOBHE CpPEIHETO 00IIero oopa3oBaHus
orBoguTcs 68 yacos: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B Hezelno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKON, ICTETUKOW U MPaBOM.
Ponp Ouonoruum B (GOpMHPOBAHWM COBPEMEHHOM HayyHOU KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTonbl MO3HAHMS KUBOM MPUPOJIbI (HAOIIOAEHUE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUE, CTaTUCTUYEeCKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuuel u cxembl: «MeToAbI MO3HAHUS KUBOU MIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckas pabora No 1. «Mcmomnb3oBaHue pa3IUYHBIX METOJIOB MpPHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cHCTEMbI U UX OPraHU3AIUSA.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Ominyuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOBL.

CaolicTBa 6uocHUcTEM M UX pazHOOOpa3ue. YPOBHU OpraHU3alMN OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OMOCHEPHBIA.

JdeMoHcTpanum:

Tabnuiel u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3aIluU
KUBOU MPUPOIBI».

O6opynoBanue: Moenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAB KIIETKH. XUMHUYECKHE 3IIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHbIC BELIECTBA.

OyHKIMKM BOABI W MHHEPAIbHBIX BewlecTB B KieTtke. llognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
Hes3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpBbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
byHKITMN OEIKOB.

depmeHTHI — Onoorndeckune kataan3atopbl. CTpoeHne pepMeHTa: aKTHBHBIH
LHeHTp, cyOctpatHas crneuupuuHocts. Kodepmentsl. Burtamunbl. Otiaunuus
(epMEHTOB OT HEOPraHMYECKUX KaTaIUu3aTOPOB.



VYrneBoasl: MoHOcaxapuabl  (TVIIOKo3a, pubo3a U J1e30KCHpud03a),
aucaxapuabl - (caxaposa, JakTo3a) M MoJiMcaxapuibl (Kpaxmani, TJIUKOIeH,
LesuIoI03a). buonornueckue GyHKIHMH YIIIEBOJIOB.

Jlununael:  Tpurmuuepuasl, ¢ochomunuasl, crepouasl. ['mapodunabHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuumum aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennoseie xucnotel: JHK wu PHK. Hykneotuaer — MoHOMEpSI
HyKJIeMHOBBIX KUCIOT. Ctpoenne u ¢pynkuuu JHK. Ctpoenue n gpynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kinerounas teopust — npumep B3aUMOJEHCTBUS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Krnerka kak uenoctHas xuBasi cuctema. O0111e Npu3Haky KJIETOK: 3aMKHYyTast
HapyxHasi MmemOpana, moiekynbl JIHK kak renernueckuil ammapar, cucrema
CUHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHueckas H mpokapuoTudeckas. OcoOeHHOCTH
CTpOEHUsl TpoKapuoTudyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKON KiIeTKH. OCHOBHBIE OTJIMYUS PACTUTENBHOM, >XUBOTHOU U
IrpUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TTHMKOKAIMKC, UX
¢ynkiuu. [1nazmarnyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurormnasma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lomyaBTOHOMHBIE OpPraHOW[IbI KIETKU: MHUTOXOHAPHH, IIJIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUN W Tutactua. Bunel mnactun. HememOpanHubie
OpraHOUJIbl KJIETKW: PUOOCOMBI, KJIETOUYHBIM IIEHTpP, LEHTPUOJU, PECHUYKH,
KIyTUKU. QYyHKIMHM OPraHOUAOB KJIETKHU. BKitoueHusl.

SAnpo — perynstopHsiii 1eHTp KieTku. CTpoeHue snapa: sigepHas 000JouKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKUX DJIEMEHTOB B HEXKHUBOU
npupozae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEY.

Tabnauubr n cxemsl: «llepuoguueckas TabmUIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyIbl BOJbI», «buocnnTes 6enka», «CTpoeHne MOJIEKYIIbI OeNKay,
«Ctpoenue pepmentay, «Hykmnennossie kuciaotel. JIHK», «CTtpoenne mMoaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIETKUY,
«CTpoeHue pacTUTENbHON KIETKNW», «CTpOEHHE MPOKAPHUOTUYECKON KIETKNY,
«CTtpoeHnue siapa KICTKU», «YTIEBOAbDY, «JIMmuIb».

O6opynoBaHre: CBETOBOW MHUKPOCKOI, OOOpYyIOBaHWE IS TPOBEACHUS
HAOMIOICHUH, W3MEpeHull, SKCIEPUMEHTOB, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTropHble U MpaKkTHYecKUe padoThI:



Jlaboparopnasi pabota Ne 1. «/M3ydyeHue KaTadIUTHUYECKOM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpEe aMIIIa3bl UM KaTalla3bl)y.

Jlaboparopnast pab6ora Ne 2. «M3yueHue CTpOEHHUS KIETOK pACTCHUH,
KUBOTHBIX M OAKTEPHl TOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax W HX
OTTHCAHHE.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelecTB, WK MeTaboIu3M. ACCUMUWIAINS (TUIACTUYECKUNA OOMEH) U
JUCCUMWISIIUSL (SHEPreTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOr0 Ipollecca
Metabonu3Ma. Poib 3aKOHOB COXpaHEHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BeliecTB: aBTOTPOGHBIN U rerepoTpodHblid. Posib pepmMeHTOB B
oOMeHe BeIlleCTB U MPEBPAIICHUU YHEPTUH B KIICTKE.

®dotocunte3. CperoBass u TemHoBas (¢a3bl  (orocuHre3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emsie. Biusinue yciaoBuii cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocHuHTe3. XeMOCUHTE3UpYIolne OakTepuu. 3HAUCHUE XEMOCHHTE3a s
KW3HU Ha 3emIIe.

DHepreTuyeckuii oOMeH B KJeTke. PacierniieHue BemecTB, BBIJCICHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYecKOro oOMeHa.
I'mukonus. Bpoxenune u ero Buabl. KHCIOpOOHOE OKHCIEHHE, WU KJIETOYHOE
JIbIXaHHE. OKuCIUTENBHOE dbochopunupoBanue. O} hHeKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakniuu wmatpuyHoro cuHTe3a. ['eHetmdeckas wunHbpopmarus u JIHK.
Peanuzanus renernyecko uWHpOpMAIMM B KIETKEe. ['@HETHMUECKUH KOJ M €ro
cBoricTtBa. Tpanckpumniuss — MaTpuunblii cuate3 PHK. Tpancnsnus — 6nocunTes
Oenka. Otambl TpaHchmsauuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
O6unocuHTe3e Oemnka.

Hexnerounsie opmbl xu3Hu — BUpychl. ctopust otkpeiTus Bupycos (/. U.
NBanoBckuii). OCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
baktepuodaru. bonesnm pacteHuii, >XUBOTHBIX U UEJOBEKAa, BHI3BIBACMbBIC
Bupycamu. Bupyc ummynonedumnmura genoseka (BUY) — Bo3Oymgutens CIIM/la.
OOpatHas  TpaHCKpUWIIIUsA, peBepraza W uHTerpaza.  IIpodumakrtuka
pactpoCTpaHEeHHsI BUPYCHBIX 3a00JI€BaHUN.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. 1. Banosckui, K. A. Tumupsses.

Tabmumer m cxembl: «Tumbl nuTanusy, «Metabonusam», «MHUTOXOHIPHSY,
«HepreTndeckuit ooMen», «Xnoporacty, «Dortocuntesyn, «Ctpoenne JIHK»,
«Ctpoenne u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTndeckuiit Kooy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xu3HeHHbId Uk Bupyca CIIN/a,
O0akrepuodaray, «Permnukamus JJHK».



ObopynoBanue: Moaenu-anmukauuu «Yasoenne JIHK u Tpanckpunuusy,
«buocunres 6enka», «CTpoeHHEe KIETKU», MoAeNb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

Kierounslii 1uki, wiu KU3HEHHBIM IUKJI KieTku. MHTepdaza u MUTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukamus — peaxkiys MaTPpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HabOp — KapHUOTHIIL.
JlunmonaHbld W TAaIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[uTosOrMYecCKne OCHOBBI PA3MHOXEHHUS W  HUHIAUBUAYAIBHOTO  Pa3BUTHUA
OpPraHu3MOB.

Henenne knetkn — muto3. Craauum mutoza. IIpoueccsl, mpoucxonasiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi TuOENb KJIECTKU — aroITo3.

dopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe W mosioBoe. Buasl Gecronoro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAaHHUE OJIHO- KM MHOTOKJIETOYHBIX,
Cropoo0Opa3oBaHKe, BETeTaTUBHOE pa3MHOXKEeHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pasMHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craauu meiosa. Ilporecchl, MpoucxXodsiliue Ha CTaausx Meio3sa.
[ToBenenne xpomocom B menosze. KpoccuHrosep. buonornyeckuii CMbICT |
3HAYEHHUE Meno3a.

['ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK VY >KWBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHuWE M Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30M, SIHIEKIeTKa) — CIEepMaTOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTpOEHMs SULEKIETOK M crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTeHorenes.

NuauBuayanbHoe  pa3BuTHe (OHTOTEHE3). OMOPHOHANBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl YMOPUOHATFHOTO PA3BUTHUS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpyisanus, opraHoreHes. IloctamOpuonanbHOe pa3BUTHE. THIIBI
NOCTAMOPHOHANIBHOTO PAa3BUTHSA: TMpsiMOe, HempsaMmoe (JinuyuHouHOe). Brusnwue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 I[BETKOBOIO pPACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdemoncTpanum:

Tabmuuet u  cxembl: «®DOpMBI pa3MHOXKEHHS OPTraHU3MOBY, «JIBoitHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE
pacteHuii», «Jlenenne kieTku Oakrepuit», «CTpoeHHE TIONOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsrii nmukin», «Pemmukanus JIHK», «Mwutosy,
«Mernos», «IIpssmMoe n HenpsiMOe pa3BUTHEY, «l amMeTOoreHe3 y MIECKONMUTAOIINX U
4yesnoBeKka», «OCHOBHBIE CTaJIU OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOT, MHKPOITPENapaThl «CriepMaTo30U/1bl
MJICKOIIUTAIOLIETO», «SNUeKneTka MiueKonuTaruero», «KapuoknHes B KieTKax



KOpeIllKa JIyKa», MarHuTHas MOJENb-alIuIuKauus «JleseHne KIeTKu», MOJEb
JTHK, Mozaenb MetadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopnasi pabora Ne 3. «HaOmromenue mMuTo3a B KIETKaX KOHYHMKA
KOpeIlIKa JIyKa Ha TOTOBbIX MUKpOIIpenaparax.

Jlaboparopnasi pa6ota Ne 4. «M3ydyeHue cTpoeHHUs TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOTIpEnaparax.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHBOCTH OPraHU3MOB.

[Ipenmert u 3apaun renetuku. Mictopusi pa3BuTusi TeHeTUKU. Ponb nutonoruu
U OMOPHUOJIOTMM B CTAHOBJICHHM TEHETHUKH. BKiam poccHUUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTUE TEHETHKU. MeTOJbl TEHETHUKU (TUOPHUIOJOTHUUECKUH,
[IUTOTCHETUYCCKUM, MOJICKYJISIPHO-TeHeTHUeCKUi). (OCHOBHBIE TEHETUUYECKHE
noHATHs. ['eHeTndeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUSI MPU3HAKOB, YCTaHOBJIEHHbIe ['. MeHenem.
MonorubpuaHoe CKpenBaHue. 3aKoH eauHooOpa3usi TUOPUIOB TIEPBOTO
nokojieHusi. IIpaBwiio AOMUHHMpOBaHUS. 3aKOH PACHICIJICHUS TPU3HAKOB.
I'unoresa yucrotel ramer. [1ojiHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruObpuaHOoe  CKpellMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3zHakoB.  lluroreHernueckue - OCHOBBI  JUTHOPUJIHOTO  CKpEIIMBAHMS.
AHanu3upymoniee ckpelmuBanue. Mcnoib30Banne aHaIM3UPYIOIIETO CKPEIIMBaHUS
VTSI OTIpEIeNIeHUs TE€HOTHIIA OCOOH.

CuemyienHoe  HacilenoBaHue mnpus3HakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapylieHue cuenieHus reHoB B pe3yJbTaTe
KPOCCUHIOBEPA.

XpOoMOCOMHas TEOPHUS HACIECACTBEHHOCTHU. [ eHETUUECKUE KAPTHI.

I'enetuka moma. XpoOMOCOMHOE OIpEJEEeHUE Mojia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble M TeTeporamMeTHble opraHu3Mbl. HacnenoBaHue
PU3HAKOB, CLEIUICHHBIX C TIOJIOM.

N3meHunBOoCTh. BUIbI N3MEHUYMBOCTU: HEHACIIEICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMOHHON N3MEHUYNBOCTU. BapuanimoHHbBIN psiji M BapuallMOHHAs KPUBasl.
Hopma peakunu npusznaka. KonuuyecTBEHHBIE M KAaYECTBEHHBIE NPU3HAKU U HUX
HopMa peakinu. CBoMCTBA MOIU(DUKAITMOHHON U3MEHYHBOCTH.

HacnencrBenHnasi, wWiaum TeHOTUNUYECKAs, W3MEHUMBOCTh. KomOuHaTtuBHas
M3MEHYMBOCTh. Melo3 W TOoJIOBOM Mpolecc — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. MyTarimoHHasi u3MeHUYnBOCTh. Kitaccudukanuys MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIC. YacToTa M MPUYMHBI MyTaruii. MyTareHHbie (aKTOPHI.
3aKOH TOMOJIOTHUECKHUX PSIAOB B HacieAcTBeHHOM n3MenunBocty H. 1. BaBunosga.

Bresnepnas HacneACTBEHHOCTh U U3MEHUYNUBOCTD.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YeJIOBEKA: TeHCAIOTHYECKUN, OJTM3HEIIOBBIN, [IUTOTCHETHYECCKIUM, OMOXUMHYCCKHUH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOe ONpEAEIICHUE TEHOTHUIIA:



ITIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N'€HOTUIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[1I1P-anamu3a. HacmencTtBenHnple 3a0oJieBaHMS 4YelIOBEKAa: TCHHBIC OOJIC3HH,
0OJIE3HH C HACJIEACTBEHHOW MPEapacroiOKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue U reHepatuBHble MyTauud. CTBONOBBIE KiETKU. [IpuHIUIIBI
3I0pOBOT0 00pa3a KU3HU, AUATHOCTUKHU, MPOPUIAKTUKH U JIE€UECHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOU
I€HETHKHU B MIPEIOTBPAILCHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YeTOBEKA.

JdeMoHcTpanum:

[loptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepuxos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuupt w  cxembl:  «MoHOrMOpUJHOE  CKpEUIMBAaHUE U €ro
IUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCLICIUIEHU MU €ro IUTOr€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpugHoe  CKpeniuBaHUE»,
«llutonornyeckne  OCHOBBI ~ JAMTMOPUAHOIO  CKpeluBaHus»,  «Mekho3y,
«B3aumoneiicTBre  alIeNbHBIX TE€HOB», «l'€HeTHMUecKne KapThl PpPacTEHUI,
KUBOTHBIX U YeJOBeKa», «l'€HeTHKa moJia», «3aKOHOMEPHOCTH HAaCJIEIOBAaHMUS,
CUEIJIEHHOTO ¢ TmoioM», «KapuoTumbel YesoBeKa M KUBOTHBIX», «Buusl
U3MEHUYMBOCTHY», «MoaudukanmonHas W3MEHUYHUBOCTH», «HacnemoBanue pesyc-
dakropay, «I'eneTuka rpymni KpoBu», «MyTalmoHHasi ”3MEHUYHUBOCTHY.

ObopynoBanue: MoJeIU-anIuIMKauu «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«HenonHnoe nomuHupoBanue», «Jurubpunnoe ckpemmuBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MHUKporpenapaT «Jpozodumia» (HopMma, MyTanuu
(bOpMBI KPBUTBLEB U OKPACKH Tena), repbapuit «I'opox moceBHONY.

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

JlaGoparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO H
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnas pabota Ne 6. «M3yuenue MoaupUKaIIMOHHON W3MEHYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOWY.

JlabopatopHas pabota Ne 7. «AHanu3 myTanuii y apo30(uiibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHHWe UM aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Ceniekunst opranu3zMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak Hayka M MOpolecC. 3apOXKIEHUE CENEKIMU U JOMECTUKAIU.
Vuenne H. WM. BaBuioBa 0 LEHTpax MOPOUCXOKACHUS UM MHOrooOpasus
KyJbTYpHBIX pacTeHUH. LIeHTpbl MPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CopT,
opoja, ITaMmM.

CoBpeMeHHbIE METO/Ibl CeNeKIMU. MacCcoBbIi U UHAUBUAYAIbHBIM OTOOpPHI B
CEJEKIIMN pACTeHUH U KUBOTHBIX. OlLEHKa JKcTepbepa. BIM3KOpOIACTBEHHOE
ckpemmBaHue — WHOpuAWHT. Ywcras nuHusA. CKpemMUBaHWE YWUCTHIX JTHMHHUH.
I'eteposuc, wnu rudpuaHas cuiia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas rubpuauzauuss u €€ ycrnexu. VcKyccTBEeHHBI MyTareHes u



[OJy4YCHUE TOJUIUIOUAOB. JIOCTHMIKEHMS CENEeKUUMU pPACTeHUH, J>KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorusa kak oOTpaciab IPOU3BOJACTBA. |'€HHAs WHXKEHEpHUsA. OTalbl
co3ganuss pexomOuHantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepusa. Kiietounbsle KyabTypbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue M 3THdeckue  npodbimembl. MO —  reHeTHuecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

Iloptpersi: H. M. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuupl 1 cxembl: KapTa «LleHTpBl MPOUCXOXKIEHHUS WU MHOTro00pa3us
KyJIbTYPHBIX pacTeHuin», «Iloponbl qoMalmHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacreHuity, «Otnanénnas ruopuauzanus», «Padotel akanemuka M. @. MBanoBay,
«Ilomumnongusi», «OObeKkThl OMOTEXHOJNOTHM», «KileTouHble KyJIbTYpBHl W
KJIOHUpOBaHue», «KKOHCTpyupoBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJIsKH TUIOZI0B M KOPHETUIOJ0B AUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuii «CelbCKOX035IHCTBEHHBIE PACTEHUSY.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOAbl M JOCTHKEHHS CEJEKIMU PACTEHUW W
KUBOTHBIX (Ha CEJICKLIOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOMCTIBITATEbHBIM  YY4aCTOK, B TEIUIMYHOE XO3AUCTBO, JabOpaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOI'O LICHTPA)».

11 KIJACC

Tema 1. JBoIIOLIUOHHAS OHOJIOTHSI.

[IpeanochIKM BO3HUKHOBEHUS H3BOJIIOHUOHHON TEOPUHU. DBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusHue >BOTIONMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTHH U APYTHX HAYK.

CBugerenscTBa 53BoMONUU. [laneoHTONIOrMYECKHE: TOCIEIOBATEIBHOCTh
MOSIBJICHUSI BUJOB B TMAJICOHTOJOTMYECKOW JICTOMHCH, TEPEXOTHBIE (HOPMBI.
buoreorpadguueckue: cxoacTBo U paznuuue GayH u Giaop MaTEPUKOB H OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA M pa3lu4us 3MOPHUOHOB pa3HBIX BHUJOB
MMO3BOHOYHBIX. CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJOTHYHBIE, AHAJOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOICTBO
MEXaHHU3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX NyTeH y BcexX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IIpeAnochblikM BO3HUKHOBEHUS
JapBUHU3MA. J[BMXKYyIIME CHIIBI 3BOJIIONMU BUJIOB MO JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAena€HHas U3MEHUYHBOCTD,
O0opnOa 3a CylecTBOBaHUE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckast Teopus 3Boionuu (CTD) u e€ 0OCHOBHBIE MOJIOXKEHUS.



MuxkposBostonus. [lomynsius kak equHUIA BUJA U BOJIIOLHH.

JBroxymue cuibl (GpakTopbl) BOJIONUU BUIOB B mpupoje. MyTallMOHHBIN
npouecc U KOMOMHATHBHAsI W3MEHYMBOCTH. llomynsiimoHHBIE BOJHBI U Apeid
reHoB. M3oasuus u Murparus.

EctecTBeHHbIil 0TOOp — Hampapisiomuid (aktop sBomtouuu. DPopMbl
€CTEeCTBEHHOTO 0TOOpa.

[IprcnocoONIeHHOCTh OpPraHU3MOB Kak pe3ysibTaT 3Bojtouuu. [Ipumepst
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd03bl U UAHOATANTAIIIH.

Bun wu BumooOpazoBanume. Kpurepuum Buma. OcHOBHblE  (HOPMBI
BUI000pa3oBaHusi: reorpauyeckoe, IK0JIOrMUecKoe.

MakpoosBomonus. PopMbl  3BOJOUMH:  (puiIeTHYECKas, JUBEPreHTHasd,
KOHBEpIeHTHasl, mapasuienbHas. HeodpaTuMocTh IBOIIOIMUY.

[IpoucxoxeHue oT Hecneuualu3upoBaHHBIX MpenakoB. [Iporpeccupyromias
cnenuanu3anus. AganTUBHAs pajralysl.

JdeMoHcTpanum:

IToptpersl: K. JIunnen, XK. b. Jlamapk, U. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, @. Mromnep, A. H. Ceepuos.

Tabmuipl u cxembl: «Pa3BuTHEe OpraHMuecKoOro Mupa Ha 3emiiey, «3apOoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  O0prOBI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTalroHHas

U3MEHUYUBOCTHY», «ApomMopdossl», «Uamoamanranum», «OOmas aereHepanus»,
«/IBwxymue cunbl sBomronmuy, «Kapra-cxema wapuipyta myTemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIprucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHME.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMU OKPACKH,
Ha0Op MJIOMOB M ceMsH, Koyuekuus «lIpumepbl 3alMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MoJeNb «OCHOBHbIE HANPABJICHUS SBOIIONUNY», 00bEMHAS MOJENb
«CTpoeHure TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpadpuyeckass kapra Mupa, KoJuiekius «@DPOpMBl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wmonenb anmumkauus «llepekpéct
XpOMOCOM», BIaxHble TmpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JATYIIKA», MUKpomnpenapaT «/pozoduna» (Hopma, mytamuu QoOpMbI KPBIIBEB U
OKpacKH Tena).

JlabopaTopHble H NpaKkTH4YecKHe PadoThI:

JlabopatopHast pabora Ne 1. «CpaBHeHme BHIOB TO MOP(]OIOTHUYECKOMY
KPUTEPUIO».

JlaGoparopras padora Ne 2. «OmnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma H
€€ OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE KU3HH Ha 3eMJIe.
JloHay4HbIE MpEACTaBICHHUS O 3apOXKICHUU >KU3HU. HaydHble THIIOTE3bI
BO3HHMKHOBEHHUS JKM3HM Ha 3emiie: a0uWOoreHe3 W IMaHCHepMHs. XHUMHUYECKas



ABOMIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIMEPUMEHTANBHOE MTOATBEPKICHUE XUMUYECKOHN 3BOoNMU. HayanbHbIe ATansbl
ouonornyeckoil »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MNPOTOKIETKHU. [lepBble KIETKM W HX SBOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Paseutne xu3Hn Ha 3emiie mo 3pam U nepuonaM. Kartapxeil. Apxelickas u
nporepo3oiickas Hpbl. llameosoiickas spa u €€ mnepuonbl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o30Kckas 3pa v €€ NEPUOIbL: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass 3pa © €€ mNepuoabl: TNaJCOre€HOBBIA, HEOT€HOBBIMH,
AHTPOTNOT€HOBBIM.

XapakTepucTuKa KiuMaTa M IeoJOTMYEeCKUX MpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMKM PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUN U
AKUBOTHBIX. [TosiBIIeHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYeCcKOro MHpa KakK OTpakeHHe »53BoJrouuU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYINbl OPraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3Butue npeacTaBieHu o
OPOUCXOKAEHUU YeloBeKa. MeToapl H3ydeHHs aHTponorene3a. CxoacTBa H
pazIuyus YeI0BeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJ0KEHHUE YETOBEKa.

JIBrxxyniue CUJIBI (pakTopsl) aHTPOIIOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHBIH oTOOp. OOIecTBeHHbI 00pa3  JKU3HH,
U3FOTOBJIEHUE OPYIAUN TPYla, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUM M BETBU SBOJIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblii, YenoBek mnpsaMoxondmuu, YenoBek HeaHAEPTaIbCKUM, YenoBek
pasymHbIil. Haxonku ucCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O00JacCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajowjaHas  (dPKBaTOpualibHAasA),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJCHHOCTH  TMPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdemoncTpanum:

[Moptperst: ®@. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuiel U cxeMmbl: «Bo3HukHoBenne COJHEYHOM CHUCTEMBI», «Pa3Butihe
OpraHM4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOro MHPay,
«CpaBHEHME AaHATOMHMYECKHX YEpPT CTPOCHUS YEJIOBEKAa W YEIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  TPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «peBHue mronm», «llepBbie
COBPEMEHHBIE JTIOAN», «HenoBeuecKne paco».

OG6opynoBaHue: MYJISIKA «ITponcxoxaeHne  YeJIOBEKa» (6r0CTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HeaHJepTaliblla, KPOMAHbOHIIA), CJICNKH WU



M300pKEHUS KaMEHHBIX OpYAMl MNEepBOOBITHOIO 4YenoBeKa (KaMHU-YOMIEPHI,
pyOuna, ckpeOna), TreoxpoHOJOorhyeckass Ta0nuia, Koyuiekiusa «DopMbl
COXPAaHHOCTU NCKONAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U IpaKTHYeCKHEe PadOThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHune uMCKOmaeMbIX OCTaTKOB PACTEHHU U
KUBOTHBIX B KOJUIEKIIUSIX).

OKCcKypeus «OBOJIOLKSA OPraHMYEcKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeaueCKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpY:KawIinas cpeaa.

DKoJorus Kak Hayka. 3aJlayd U pa3zelibl SKOJOTUU. MeToIbl SKOJIOTHYECKUX
UCCIIEN0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHMSI OPraHW3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHAas,
BHYTPUOpPTaHW3MEHHas.

Okonorunyeckue (axropel. Krmaccudukanus skosoruyeckux (aKToOpoB:
abuotuyeckue, OWMOTHMYECKHE U aAHTPOINOTreHHbe. JIeHCTBHE HKOIOTMYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonorundeckre puTMBI.

buoTtudeckue daktopsl. Bumbl OMOTHYECKUX B3aMMOJIEUCTBUI: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepanus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAxXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHrne OUOTHMYECKUX B3aMMOJIEUCTBUI ISl CYHIECTBOBAHMSI OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU mnomyiasuud. (OCHOBHbIE TMOKa3aTelH
HNOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[nHaMuka YucICHHOCTH MOMYJISIUUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkens.

Tabnmuter 1 cxemsl: kapTta «IIpupomubie 30HBI 3emum», «Cpeapl 0OUTaHHS
opranu3moBy», «®Doronepuoanam», «llonymamum», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU TOMYJIAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble H NpakTH4YecKHe padoThI:

Jlabopatopnas padota Ne 3. «Mopdonoruueckre 0cOOEHHOCTA pacTeHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «Bnusaue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padora Ne 2. «Ilogcu€t MIOTHOCTH MOMYJSLUUA Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M IK0JIOTrH4eCKHE CUCTEMBI.



CooOmiectBo Opranu3smMoB — OuoueHo3. CTpykTypbl OHOIEHO3a: BUIOBaf,
MPOCTpAaHCTBEHHas, Tpoduueckas (muineBasi). Bunbl-momuHantel. CBs3U B
OMOoLIEHO3E.

Okonornyeckue cuctembl (9xocucteMbl). IloHarue 00 »dKocucTeMe H
ouoreoneroze. @OYHKIIMOHANbHbIE KOMIIOHEHTBl 3KOCHUCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTHUU B HKOCUCTEME.
Tpoduueckue (muIIEeBbIE) YPOBHM 3KOCUCTEMBI. [IWIneBble WENu U CEeTH.
OcHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIHS. IKOJIOTHMYECKUE
NUpaMubl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBAa 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJsinus, pazsurue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMa XBOMHOIO
WIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOTeHHbIE ~ AKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe 1 X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akTop ycTOWYMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemecTBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak
riobaNbHON 3KocucTeMbl. J[MHaMuUuyeckoe paBHOBecHE€ W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BenecTs U OMOreOXUMUYECKHUE UKl 3JIEMEHTOB (yTiepoa,
a3zoTa). 30HaBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTpOTIOTeHHBIC U3MeHEeHUs B Ouocdepe.
['o6abHbBIE KOJIOTHYECKUE TPOOIIEMBI.

CocyiecTBoBaHM€e MPUPOIBI U yenoBeuecTBa. CoxpaHeHue 6Mopa3HO0OpasHs
KaKk OCHOBa ycroilunmBocTu Ouocdeprl. OCHOBa palMOHATIBHOTO YIPABICHUS
IPUPOJHBIMU PECypCaMU U UX HCIOJIb30BaHue. JlocTikeHrs OMOJIOTHH U OXpaHa
IPUPOJIBI.

JdeMoHCcTpanuu:

IToptpetsi: A. JIx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmuter u cxemsl: «[lumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenu mnuTtaHus», «IKOJOTHYECKAs MNUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOTHUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HUCTOYHUKHU
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BOA», «llouBa — BakHelilasi cOCTaBIAIOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBeii d3hdexT», «DakTophl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yrnepoaa B Ouocdepe», «KpyroBopor azora B mpupoie».

O6opynoBanue: Mojenb-anmIukanus « Tummanaeie OWOIEHO3bI», TepOapuit
«PactutenpHble COOOIIECTBaY, KoJeKiun «buorienosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuui ¢ KOJUIEKIUU pACTEHUM U



JKUBOTHBIX, IIPUHAJICKAIIUE K PAa3HBIM JKOJIOTMYECKUM IpylIiaM OJHOIO BHJA,
Kpacnas knura Poccuiickoit ®epepaunu, H300paKeHUs OXPaHIEMBIX BHJIOB
PaCTEHUH U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
BHUOJIOTUNX HA BA30BOM YPOBHE CPEJIHEI'O OBHIIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COQO, ycraHaBIMBaIOTCA TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOydYalollUMHCS MpOrpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType IHYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS mpeamera «buosorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKHX TPAIUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIEIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yIbTaThl OCBOEHUS TpeameTa «buonorus» gocturaroTcs B
€IUHCTBE YYEOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE INMpaBWJIaMH W HOpMaMu
MOBEJIEHUS W CIHOCOOCTBYIOT TIpOIleCCaM CaMOTIO3HAHHUS, CaMOBOCIIUTAHMS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOrO0 OTHOIICHHUS K KYJIbTYPHOMY HACICAUI0 U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pPE3ybTaThl OCBOCHHS YyuyeOHOro mpeamera «buomorms»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW TMO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIM{, TIO3UTHBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PAaCIIUPEHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCHHUTATEIBbHOMN JIEITECILHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOr0 BOCIMTAHUSI:

c(hOpMHUPOBAHHOCTh T'PAXKJAHCKOH MO3HUITUN 00yYarOIErocs Kak akTHBHOTO H
OTBETCTBEHHOTO 4JIEHAa POCCUMCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W ITPABOMOPSJIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOM JIEITEIBHOCTH TMPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENAENSATh COOCTBEHHYIO TMO3UIIMI0O TIO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATH B CBOUX JIEUCTBUSAX HEOOXOAUMOCTH KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIENOBATEIILCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIIIGHUSI K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATENBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPAKIAHCKON WIEHTUYHOCTH, MATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoi, ropioctu
3a CBOM Kpail, cCBO0 PoauHY, CBOM SI3bIK W KYJbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACJIEAUIO U MaMsSITHUKaAM HPUPO/IbI,
TOCTHKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKHX YYE€HBIX B CTAHOBJIICHHE W
pa3BuTHE OWOJIOTMH, TMOHUMAaHUS 3HAUYCHHA OWOJOTMM B TMO3HAHUU 3aKOHOB
OPUPOJIbI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIYXEHHI0O U 3amute OTedyecTsna,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC pEUICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJHUTEIISIM, CO3JaHUI0 CEMBbU Ha OCHOBE
OCO3HAHHOTO IMPUHATHA L[EHHOCTEM CEMEWMHOM JKWU3HU B COOTBETCTBUHU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAsl ICTETUKY ObITa, HAyYHOIO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MIOHMMAaHNE 3MOIMOHAJIBHOTO BO3JAEUCTBHUS KUBOW MPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHHUSA, (POPMUPOBAHUA KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



MOHMMAaHWE U pealu3anus 370poBoro u 0Oe3omacHOro oOpasza KU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI W HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUYECKOMY U IICUXHUUECKOMY 3/10POBbIO;

NOHUMAHHUE I1IEHHOCTU TPaBUJl HMHAUBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYaIIUIX, YTPOXKAIOIIUX 3J]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TIOCJICICTBUI W HEMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AaKTUBHOM JEATENBHOCTH TEXHOJOTHYECKON W COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO 1€ TEIbHOCTb;

UHTEpPEC K pa3Iu4HbIM chepam mpodeccroHaIbHON JeSTebHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peal30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHHIO W €aMOOOpa3OBaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH LEeJIECO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHA OJKOJOTUYECKOW KYJIBTYphl: TPHOOPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKHM MX BO3MOXHBIX TOCIEICTBUNA IS
OKpYXaloIlel Cpeibl;

OCO3HAaHHE TI00aJBbHOTO XapaKTepa SKOJOTWYECKUX MpoOieM M MyTed ux
pElICHMUS;

CIIOCOOHOCTh HCIIOJIb30BaTh IMPHOOpETaeMble TPH H3YUYCHHH OHOJOTHH
3HAHMSI W YMEHHUS TMPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
NPUPOIOIIONIb30BaHNEM  (COOIIO/IGHHEe  TPaBWJI  TOBEJIEHUA B MPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHUWE pABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHCTEM, OHOoChepsI);

AKTUBHOE HENpUATHE JCWCTBHM, MNPUHOCAIIUX BpPEd  OKPYXKarOUIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIATOMPHUATHBIC SKOJOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJIU4UE PA3BUTOrO 3KOJIOTMYECKOTO MBIILICHUS, YKOJIOTUYECKON KYJIbTYpHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKON NEATEIbHOCTU YKOJOTHUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMS:



c(OPMHPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JHMAJIOre
KyJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE S3BIKOBOM M YHMTATENIbCKOM KYJIbTYpbl Kak CpeACTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHWe crneuu@uKd OHOJOTMM KaK HayKd, OCO3HaHUs €€ poiiu B
(OpMHUPOBaHUHU PALMOHAIBHOIO HAYyYHOTO MBILIUICHHS, CO3JaHUU LEJIOCTHOTO
MpeAcTaBleHus 00 OKpYXKalolUleM MHpE KaK O €JUHCTBE NMPHUPOJbI, YEIOBEKa U
oOmecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pELICHHUU NpodiiemM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJII COBPEMEHHOM LMBHIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IJI00aJbHBIX IKOJIOTMYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OMOJIOTMUECKHX 3HAHUA B MLEIAX
NOBBIIECHUSI O0IIEH KyJIbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBLHON TpaMOTHOCTU OOydYarommxcs, GopMHpyeMOit
IpY U3Y4E€HUU OMOJIOTHH;

IOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUs, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HaHUSA JUIs aHaiuu3a H
OOBSICHEHMSI SIBICHUM OKpY’KAIOIIEro MHpPa M IMPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JielaTb OOOCHOBAaHHBIE 3aKIIOYEHHUs] HAa OCHOBE Hay4yHbIX (DAKTOB U
MMEIOIINXCS JAHHBIX C 1IEJIbIO MOJIYYE€HUS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
peleHust npo6JyieM B PeabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE I[IEHHOCTH HAy4YHOH JeATeNbHOCTH, FOTOBHOCTb OCYIIECTBISAThH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO e TENbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPhIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHMM MO OuoNOruu B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUSI yueOHOro mnpeaMera «buomorus»
BKIIFOYAIOT: 3HAYUMbIE 71  (POPMHUPOBAHUS MHUPOBO33PCHUS OOYJaArONIHUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIC MOHSITHUS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEIUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SABJICHUE, MPOILIECC,
CUCTEMa, Hay4yHbIH (paKT, NPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieJOBaHUE,  HAOJIOJICHHe,  HU3MEpPEHUEe, OKCHEPUMEHT U  JIPYTHX),



YHUBCPCAJIbHBIC y‘-IC6HBIe I[GI\/’ICTBI/IH (HOBHaBaTeJ'IBHBIe, KOMMYHUKATHUBHELIC,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHAJBHON
IPaMOTHOCTH M  COIMAJIbHOM KOMIETEHIMH OO0y4arouIuxcs, CHOCOOHOCTb
oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33pPEHUYECKME 3HAHMS U  YHUBEpPCalbHbIE y4dyeOHblE JEHCTBUA B
[I03HABATEJILHOU U COLIMAJIbLHOU IPAKTUKE.

MeranpenMeTHbIE Pe3yNbTaTbl OCBOEHHUS MPOrpaMMbl CPEAHEro OOIIEero
00pa30oBaHus JOJKHBI OTPAXKATh:

OBaanenne YHUBepPCATbHBIMHI yueOHbIMH NMO3HABATEIbLHBIMU
NEeUCTBUSAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSITeIbHO  (popMynupoBaTH UM aKTyallu3UpoBaTh  MpoOsEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TPU OCBOCHUHM 3HAHUN NTPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiIacCupUKaIUU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACISTh UX XapaKTepHbIEC MPU3HAKH, YCTaHABIMBATH
CBSI3M C JIPYTUMU TTOHATHUSIMU);

OTIPENENIATh IIeJIU JeATCIIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHU HUX
JOCTH)KEHUS, COOTHOCHTh PE3YJIbTAThI ICSITEIHHOCTH C MTOCTABJICHHBIMH ICIISIMU;

UCITOJIH30BaTh OMOJIOTMYECKHUE TOHATHS JI1 OOBICHEHUSI (PAKTOB M SBJICHUM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKUE pacCykAcHUs (MHIYKTUBHBIC, JECIYKTHBHBIE, TIO
aQHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B paccMaTpPUBAEMbBIX
SBICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3aKITFOUCHHS;

IPUMEHSTh CXEMHO-MO/ICJIbHBIC cpeacTBa TUTS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TakkKe  TMPOTHUBOPEYHMM  Pa3HOro  pojAa,  BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ yU4ETOM aHaIW3a HUMEIOLTUXCS
MaTepUalibHbIX U HEMATEpUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B AEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJMHUPOBATH M BBITIOIHITH pa0OTY B YCIOBHSIX PEATbHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUN KU3HEHHBIX MPOOJIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJI€Th HABBIKAMU YUE€OHO-UCCIEA0BATEIBLCKON U TPOCKTHOM NI€SITEIBHOCTH,
HAaBBIKAMH  pa3pelieHus MmpoOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,



WCIIONB30BaTh pa3IMYHbIE BHUIBl JACSATEIBHOCTH IO TMOJXYYCHHUIO HOBOTO
3HaHWS, €r0 HWHTEPIPETAalUH, MPEOoOPa30BaHUIO M TPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX U COITUATBHBIX TIPOEKTOB;

(dbopMHUpPOBATH HAYYHBIH THIT MBIIUICHUS, BJIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KIJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH,

CTaBUTh M (OpMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOMN
JESATEIHPHOCTH U )KU3HCHHBIX CUTYaITUX;

BBISBJISATh TMPUYUHHO-CICACTBEHHBIC CBSA3W W aKTyaJM3HPOBATh 3ajady,
BBIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMApaMETPhl U KPUTSPUH PCIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pCEUICHHs] 3aJa4yd  pe3yJIbTaThl,
KPUTHYECCKH OIICHHBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATHh U3MCHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsM, OIICHHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIIECTBIIATH IIEJICHANPABICHHBIN TMOWCK IMEepPeHOca CPEACTB M CIOCOOOB
JeHCTBUS B MPO(hEeCCHOHATBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATENBHYIO W MPAKTHYECKYIO OO0JIACTH
KHU3HEICITCTLHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTaTh HOBBIC WJICH, Tpe/JiaraTh OPUTHHAIBHBIC MOJXOABI M PEIICHUS,
CTaBUTH POOJIEMBI U 3a/1a4H, JAOIMYCKAIOIKE aJbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMALINK (TEKCTE y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHTEepaType, OMOJIOTHYECKUX CJIOBApAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3axX NaHHbIX, B MHTepHeTe), aHaIM3UpOBaTh
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTUIECKU OLICHUBATh
e€ JT0OCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

dbopMynHpoOBaTh 3aMPOCHl U MPUMEHATH PA3UYHBbIE METOJABI MIPHU TOUCKE H
otbope Omosornueckoit mHGOpPMAIIUU, HEOOXOIUMON ISl BBITIOJIHCHHUS y4eOHBIX
3ajay;

npUOOPETaTh OMBIT HKCIONB30BAaHUA HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MCTIOIB30BaHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEIbHO  BBIOMpATh  ONTUMANbHYIO  GOpMYy  TMPEACTABICHHUS
Oounonornyeckoil mHGopManuu (CXeMbl, rpadUKu, AUArpaMMBbl, TaOIUIIbI, PUCYHKH
H JIpyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KadeCcTBE CpeICcTBa Tpu paboTe ¢
Owonornyeckoil wuH(pOpMaNUMEl: TPUMEHSATh XUMHUYECKHe, (Hu3udyeckue W
MaTeMaTU4YeCcKue 3HaKW W CHUMBOJBI, (HOpMyIbl, aO0peBHaTypy, HOMEHKIATYpY,
UCIIOJI30BaTh W MpeoOpa3oBBIBATH  3HAKOBO-CHUMBOJWYECKHE  CpEJCTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pAcCloO3HAaBaHWsI W 3amUTHl  WH(OpMmaIuwy,
MH(pOpPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.



OBJajieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU J1eHCTBUSIMH:

1) obmenue:

OCYIIECTBJISITh KOMMYHUKAIIMHU BO BceX cepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIU JUCKYCCHUHU MO CYIIECTBY OOCY)KIaeMoW TeMbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUSI OTHOCUTEIHHO BBHITIOJIHEHUS TMpeajiaraeMoin
3a/1a4M, YYUTHIBATh MHTEPECHI U COIVIACOBAHHOCThH MO3UILIMM JPYTUX YYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOaJibHbIe CpEeJCTBA OOIICHUS, MOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYyalluH,
YMETh CMSITUaTh KOH(GIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICHCTBUS, MOHUMATH
HAMEpPEHUsI IPYTUX JIIOACH, MPOSBISITh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpPEKTHOU popme HopMyTUpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOUYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) COBMECTHASI AT ILHOCTh:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIAWBUYyaTbHOMN
paboTHI MpHU peleHun OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHMsSI TPYIIIOBBIX ()OPM B3aMMOJICHCTBUSI TIPH PEIICHUH YUeOHOM 3a/1auu;

BBIOMPATh TEMAaTHUKy W METOIbl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0TO YieHa KOJIJIEKTHBA;

NpUHUMATh  II€IM  COBMECTHOM  JICSITEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHKEHUIO: COCTaBIAThH IUTaH JACHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHUBAaTh KAaueCTBO CBOEr0 BKJAJa W KaXJIOr0 yYacTHHMKA KOMAaHJIbl B
OOIIMiA pe3yIbTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

mpejiaraTb HOBBIC IIPOCKTHI, OICHWUBATh WJICHM C TIO3UIIMH HOBU3HHBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TIO3UTUBHOE CTPATETHUYECKOE TOBEJACHHUE B PA3TUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

OBiajieHUe YHUBEPCAJTBLHBIMH PEeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHHWS JJis BBISIBICHHS MPOOJIEM H UX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYaITUsX;

BBIOMpAaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHUW II€JIEBBIE M CMBICIOBBIC
YCTAaHOBKM B CBOWX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHUIO K >KUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITETILHO OCYIIECTBIIATH MMO3HABATENBHYIO NEATCILHOCTD, BBISBIATH
poOIeMBbI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 33/71a4i B 00pa30BaTEIbHON
JESITETHPHOCTH U )KU3HCHHBIX CUTYAITUsX;



CaMOCTOSAATEJIbHO  COCTAaBJATh IUIAH PpELIEHUs NOpodieMbl C  Y4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENMOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4eOHOTO ITPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO M TMPOSIBICHUIO IIUPOKON 3pyAHIIMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJ€Th  HABBIKAMHM  [IO3HABATEJIbHOM  peQIeKCMUM KAk  OCO3HaHUs
COBEpIIAEMBbIX JEHUCTBUHM M MBICIMTENBHBIX IPOLIECCOB, HX pE3yJbTAaTOB U
OCHOBaHMM, MCMOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CHUTYallMd, BHIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO NPHUHUMATh PEIICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JpPYTMX MpPH aHAJIW3€ pe3yJbTaTOB
NEeATEIIbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMAThb MOTHBBI W apryMEHTBHl JPYIMX IIPU AaHaJIU3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro 4eJoBeKa.

INPEAMETHBIE PE3YJIbTATBI

[Ipenmetnbie pe3ynbTaThl OocBoeHUs mporpammbl COO mo Owojoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT cCrierupuyecKue s yueOHoro npeamera «bruomorus»
HAy4YHbIC 3HAHUWSA, YMEHUS U CIOCOOBI EHCTBUN MO OCBOCHUIO, MHTEPIPETAIINH H
peo0pa3oBaHUI0 3HAHWM, BUIBI JCSITEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHHS U
MPUMEHEHUIO 3HAHWUW B PA3MYHBIX yYEOHBIX CHUTyallUAX, a TAKKE B PEaTbHBIX
KU3HECHHBIX CHUTYallMsIX, CBSI3aHHBIX C Owonorueil. B mporpamme mpemmMeTHbIe
PE3YNIBTATHI IPEICTABIIEHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro mpenmera «buomorus» ¢ 10
Kjacce TOMKHbBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIH OWOJIOTHH B CHCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KApTUHBI MUPa U HAYYHOIO MHUPOBO33PEHHS, O BKJIAJE POCCUHUCKUX H



3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (PYHKIIMOHAIBLHON
IPaMOTHOCTH YEJIOBEKa JJIsl peLIEeHUs dKU3HEHHBIX 3a/1a4;

YMEHHE pacCKpbIBaTh COJEpkKaHUE OHOJOTMYECKUX TEPMUHOB W MOHSITHH:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (0OMEH BEIIeCTB U MpeBpallcHue
SHEPrumn), FOMEOCTa3 (caMoperyssius), ypoBHEBask OPraHU3aLUs KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKIIKA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OWOJIOTMYECKHE TeopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LeHTpax MHOTOOOpasusi u
NPOUCXOXKIEHUSI KynbTypHbIX pactenuit H. . BaBunona), onpenensite rpaHULIbI
UX MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOJJaMU HAyYHOTO MO3HAHUSl B OMOJIOrMU: HabJI0IeHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U IMpOBEACHHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABMKEHHE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BEJIMYMHAMHU, OOBSCHEHUE IMOJIYYEHHBIX
PE3yJIbTATOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATHUH, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBaHUM MOJYUYEHHBIX PE3YIbTaTOB;

YMEHHE BBIJCNSTh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHA BELIECTB M NPEBpAllleHUs SHEPruu B KIETKE, (OTOCUHTE3A,
IUIACTUYECKOTO M DHEPreTHYeckoro oOMEeHa, XEMOCHHTEe3a, MMTO03a, Meio3a,
OIUIOJIOTBOPEHMS], PA3MHOXKEHMS, HWHAUBUAYAJIBHOTO Pa3BUTHs  OpraHU3Ma
(oHTOTEHE3);

YMEHUE TNPUMEHATH IOJIyYeHHbIE 3HAHUS A OOBSICHEHHS OMOJIOTMYECKUX
MPOLIECCOB M SIBJICHUM, JJISI NPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C LeJblo oOecrieyeHus O€30MacHOCTH CBOEro 30POBbS U 3JI0POBbS
OKPY’KaIoIlKX JII0/IeH, COOIOEHHSI HOPM IPaMOTHOIO NMOBEJCHUS B OKpY Karoliei
OPUPOJHON cpele, NMOHMMAaHME HEOOXOAUMOCTU MCIONb30BaHUS JOCTHKEHUM
COBPEMEHHOM ouonoruu " OMOTEXHOJIOTUH TULSI paluoOHAIBHOIO
IIPUPOAOIIOIB30BAHNUS;

YMEHHE pelaTh JJIEMEHTAPHbIE TIE€HETHYECKUE 3aJaud Ha MOHO- H
IUTHOPUHOE CKpPELIMBAaHUE, CIEIUIEHHOE HaclIeJOBaHUE, COCTABJIATH CXEMBI
MOHOTHMOPHIHOTO CKpEIMBaHUA JJIs MpeJCKa3aHusl HaclleZJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATH JA0OPATOPHBIE W MpaKkTUYeCKue padoThl, COOJIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1abopaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLIEHHWBATh M HHTEPIPETUPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO  COJEp)KaHUs, BKIIOYAIONIYIO0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MAacCOBOW MH(pOpPMalMU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl), 3TUYECKHE acCIEeKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOrUH,
MEIULUHE, OMOTEXHOJIOTUH;



YMEHHE CO03[aBaTb COOCTBEHHbIE MHCHbMEHHBIE W YCTHbIE COOOLICHUS,
000011ass OMONOrMYECKyt0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.

[IpeameTrHbie pe3yiabTaThl OCBOeHUsI yueOHoro mpenmeta «buonorus» ¢ 11
Klacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUNU O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOT'O
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHUs, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTHU YeJIOBEKa JIJIS PEIICHUs] )KU3HECHHBIX 33J1a4;

YMEHHUE PACKpPBIBATh COAEPKaHNE OMOJIOTHYECKUX TEPMUHOB U TIOHSATUN: BU]I,
NOMYJIALMS, TEeHO(MOH, SBOJIOIUS, IBUXKYIIHE CUIBI ((aKTOpbl) SBOJIOINH,
PUCTIOCOOJIGHHOCTh OPraHU3MOB, BHUA000pa3oBaHUE, SKOJOTHYECKUE (HaKTOPHI,
DKOCHUCTEMa, TMPOJYIEHThI, KOHCYMEHTBI, PEAYLEHThl, I1ENU IHUTAHUS,
9KOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE u3JIarath OWOJOTUYECKHuEe Teopur (dBOIIONMOHHAs Teopust Y.
JlapBruHa, CHHTETHYECKash TEOpUsS DBOJIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHus TJIaBHBIX HalpaBICHUNU H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIIaJIETh METOJIAMHU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUW, OpPraHW3alys U NPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEyeMbIMA BEIMYUHAMHU, OOBSICHEHHE TMOITYYCHHBIX
pPE3yAbTAaTOB, WCIOJIB30BAHHBIX HAaYYHBIX MOHSATHUN, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIETSATh CYIIECTBEHHBIE MPU3HAKA CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyIECHTOB,
OMOTreOIIeHO30B U DKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOJICHHOCTH
OpraHU3MOB, JICUCTBHSI DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M TMOTOKAa HHEPTHMM B 3KOCUCTEMAaX, AaHTPONOTCHHBIX H3MEHEHHI B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U OHUOTCOXUMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSATH TOJYyYCHHbIE 3HAHUS I OOBSICHEHHUS OMOJIOTUYECKUX
MPOLIECCOB U SIBIICHUM, ISl MPUHATHUS MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KU3HA C TEeIpl0 oOecmieueHusi O€30MacHOCTH CBOETO 370POBbS U 3I0POBBS
OKPY’KaIOUUX JI0JIei, COOTI0OJIEHHS] HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH
MPUPOAHON Cpene, MOHMMAaHUE HEOOXOJWMOCTH HWCIOJIB30BAHMS TOCTHKCHHM
COBPEMEHHON OMOJIOTUU ISl PAIIMOHATBHOTO MPUPOIOIIOIb30BAHUS;

yMEHHUE pelniaTh AJEMEHTapHble OMOJOTMYECKHUE 3aJlaud, COCTaBJISITh CXEMBbI
MepeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIeMH MUTaHus);



YMEHHE BBINOIHATH JIa0OPAaTOPHBIE M MPAKTHUECKUE pabdOoThl, COOIIOAATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTHUYECKH OICHWBATh W HWHTEPIPETUPOBATH HH(OOPMAIHIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOUAIONIYIO0 TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAacCOBOW MH(pOPMAINH, HAYUYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOOrMYecKyt0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHU3aIys 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 9 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 0 0
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHuEe ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0 0
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1 0 0
CSCPBHOC BpeMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 35 1 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

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 10 1 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
3 O 5 0 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U SKOJIOTHYECKHE CUCTEMBI 9 0 0 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 1 0 0
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1 2.5



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

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MpoBepsAEeMOro
pe3yJbTara

IIpoBepsieMmble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHUsI

ChopMHupOBaHHOCTh 3HAHUK O MECT€ W POJIM OMOJIOTHU B CHCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (QYHKIMOHAIBLHOW TPAaMOTHOCTH YEJIOBEKa ISl pPelIeHUs
YKU3HEHHBIX 33]1a4

YMeHne packpbiBaTh COJACp)KaHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHSATHN: KU3Hb, KJIETKA, OpPTaHU3M; MeTa00M3M (0OMEH BEIIECTB H
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHHUE (PEIpPOIyKITHS),
HAaCJEeACTBEHHOCTh, K3MEHUYHUBOCTD, POCT U Pa3BUTHE

YMmenue uznarate OMOJIOTHYECKHE TEOPUU (KJIETOYHAs, XpOMOCOMHas,
MyTaimoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaXx MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.. BaBunosa), onpenensiTh rpaHUIBI ©X TPUMEHUMOCTH K
KUBBIM CHCTEMaM

VYmenune BJIaACTb MCTOAAMHW HAYYHOI'O IIO3HAHUSA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBJ’ICHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJABHKCHHUC TUITIOTE3bI, BbISIBJICHUC 3aBUCUMOCTHU MCKOY
HCCICAYEMBIMH BEIIMYUMHAMMU, 00BsICHEHHE IOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC
ACJIaTh BbIBOABI HA OCHOBAHUWHU ITOJTYUCHHBIX peBynBTaTOB)

YMeHue BBIACHATH CYLNIECTBEHHBIE TIPU3HAKA BHPYCOB, KIETOK
IPOKAPUOT ¥  DYKAPUOT, OJHOKICTOYHBIX U MHOTOKIICTOYHBIX
OpPraHM3MOB;  OCOOCHHOCTH  IPOIIECCOB  OOMEHA  BELIECTB U
IpEeBpaIICHUs] SHEPTUU B KIETKEe, (POTOCHHTE3a, IUIACTUYECKOTO W
JHEPreTHYeckoro  oOMeHa,  XEMOCHHTe3a,  MHT03a,  Meho3a,
OIJIOOTBOPEHHS,  Pa3MHOKEHHsS,  HMHIMBUAYaJbHOTO  Pa3BUTHUS
opraHusMa (OHTOTeHe3)

YMeHue TNpUMEHSTh TONy4YeHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX IMPOIIECCOB W SBICHUM, I MPUHSATUS MPAKTUYECKUX
pelIeHnii B TIOBCETHEBHOM KU3HHU B IENSAX oOecrieueHus: 6e301acHOCTH
CBOETO 37I0POBBS U 37I0POBBS OKPYKAIOIIUX JFOJEH, COONIOIEHUS HOPM




rPpaMOTHOTO  MOBEJAEHUS B  OKPYXKAIOIIEH NPUPOJHOU  CpEnE;
MOHUMaHHE HE00X0IMMOCTH UCTIOJIb30BaHUS JTOCTH)KEHU I
COBPEMEHHOM OHONOTMM U OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO
MIPUPOIOTIOIE30BAHUS

YMeHue pemath 3JIEMEHTapHble I'€HETHYECKUE 3aJaud Ha MOHO- U
IUTHOpUAHOE CKPEIIMBAaHKE, CLEIUICHHOE HAcJeJOBAHUE, COCTAaBIAThH
CXeMBl ~ MOHOTHOPHIHOTO  CKpEIIMBaHWs Ui NpeACKa3aHus
HacJIEJOBaHUs MPU3HAKOB Y OPraHU3MOB

YMeHHne BBINOJMHATH JIA0OpATOpHBIE H  MPaKTHYECKUe padoThI,
coOnroAaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1aOOPaTOPHBIM
000py1I0BaHHEM

YMeHue KpUTHYECKH OLIEHHMBATh M MHTEPIPETUPOBATH HH(OpPMALHIO
OMOJIOTHYECKOTO COJIEpKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
13 pa3nuyHbIX UcTouyHNKOB (CMMU, HaydHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEJI0BaHUN B OHOJIOTUH,
MeIUIMHE, OMOTEXHOIOTUH

10

YMeHnue co3naBath cOOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIICHMS,
0000m1as1 6HMoIOTHUECKYI0 UH(GOPMAITUIO U3 HECKOJBKUX MCTOYHUKOB,
IPaMOTHO MCIIOJIh30BATh TIOHSATHIHBINA anmapar OHOJI0THA

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o01ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHUKH O MECTE M POJU OMOJIOTUU B CHUCTEME
HAy4YHOTO 3HAHHS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaZIe POCCHUUCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruy; (HYHKIIMOHATBLHON TPAMOTHOCTH YeNOBEKa MJSl pEIICHUS
KU3HEHHBIX 3a71a4

YMeHHe pacKpbIBaTh COJICpKAHHE OHMOJIOTMYECKUX TEPMHHOB U
NOHATHUI: BUJ, TONMYJISALUS, TeHO(OHII, IBOJIOIUS, JBHKYIIIHE CHIIbI
(dakTopsr) IBOJIIOIINH, MIPUCTIOCOOJICHHOCTD OPraHu3MOB,
BU000pa30BaHue, IKOJIOTHYECKHUE (baxTopsl, IKOCHCTEMA,
HPOAYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, Henu  MUTaHWUS,
9KOJIOTHYECKask MUpaMuia, OMoreoneHos, obnocdepa

YMeHue n3narath OHOJIOTHYECKUE TEOpPHH (IBOJIOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETMYEeCKas  TEOpUs  DSBOJIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apoapiieBoro cxoncrtsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u myrei sBomonuu A.H. CeseprioBa, yueHus o
ouochepe B.M.  BepHanackoro), ompenensTh ~ TPaHUIBI  HX




NMPUMCHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BiafeTh METOJAaMH HAy4YHOTO TO3HAHUS B OHMOJIOTUH
(HabnroieHNe M ONMHUCAHME XHUBBIX CHCTEM, TPOLIECCOB M SIBICHUU;
OpraHM3anuss U IPOBEACHHE OHWOJOIMYECKOI0  SKCIEPUMEHTA,
BBIJIBIJKEHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXKIY
UCCIIEyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOTYYEHHBIX PE3YyJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IIOHATHM, TEOPUM M 3aKOHOB; YMEHHUE
JIeNIaTh BbIBOJIbI HA OCHOBAHUU OJYYEHHBIX PE3YJIbTATOB)

VYMmenne BBIJICIATH CYHICCTBCHHBIC IMPU3HAKN CTPOCHUA
OMOJIOTMYECKUX OOBEKTOB: BHJOB, MNOMYJNALMH, MPOAYLIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOTEOLEHO30B M  DJKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICJICTBEHHOU W3MCHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUJI000pa30BaHHs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JIEHCTBUS SKOJOTMUECKHX (PAKTOpPOB Ha OPraHHU3MBI,
TIePEeHOCca BEIIECTB U MOTOKA SHEPTHU B DKOCHCTEMAX, aHTPOIIOTCHHBIX
W3MCHECHHI B 9KOCHCTEMAax CBOCH MECTHOCTH, KpyrOBOPOTA BEIIECTB U
OMOTEOXMMHUYECKUX IIHKIOB B Orocdepe

VYMmenne IPpUMCHATH ITOJIYYCHHBIC 3HAHU JJIA 00BACHEHUS
OHOJIOTHYECKHUX IMpoueCCOB U HBHGHHI;'I, IJId TIPUHATHUA MPAaKTUUCCKUX
pelIeHnid B MOBCEHEBHOM KU3HHU B LIENAX oOecrieueHus: 6e301macHOCTH
CBOETO 37I0POBbS U 3[I0POBbS OKPYKAIOLIUX JIIOJEH, COONIOIEHUSI HOPM
rpaMOTHOTO TOBEJEHUS B  OKPY)KAIIIEH MNPUPOAHON  Cpene;
MMOHUMAaHHe HE00X0IUMOCTH UCIIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIBHOTO MPUPOIOTIONH30BAHUS

VYmenune peiaTtb 3JICMCHTAPHBIC OuojoTHYECKHE 3aJa4dyu, COCTaBJIATH
CXEMBI IIEPEHOCA BEHIECTB U DOHEPTHUU B OKOCUCTEMAX (HCHI/I HI/ITaHI/Iﬂ)

YMeHHe BBINOJMHATH JIA0OpATOpHBIE ¥ NPaKTHYECKUE paboThI,
coOmomaTe TmpaBWia TpH padoTe ¢ y4eOHBIM H  J1TAOOPATOPHBIM
000pyI0BaHUEM

YMeHue KpUTHYECKH OLIEHHWBATh U WHTEPIPETHUPOBATH MHGOPMAIIHIO
OMOJIOTUYECKOTO COJIEp>KaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
U3 pa3nuuHbeIX UcToyHNKOB (CMMU, HaydHO-MOMYJISIpHBIE MaTepUabl);
paccMaTpuBaTh rJ100aIbHbIC HKOJIOTUYECKHE po0OsIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIUIO

10

YMeHue co3iaBaTh COOCTBEHHBIE MMCHMEHHBIE W YCTHBIE COOOIICHHS,
00001as GMoJI0rHYecKyr0 HHPOPMAIUIO U3 HECKOJIBKHX MCTOYHHUKOB,
IPaMOTHO WCIIOJIb30BATh MIOHITUIHBIN armapaT OHOJIOTHH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

buonorus xak Hayka

1.1

buonornss — Hayka o kuBOM mpupone. Ponp Ouonormm B (opMUpOBaHHUU
COBPEMEHHOM HayuyHOH KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Meroapl MO3HAHUS KUBOM TPHUPOABI (HAOMIOACHUE, DKCIIEPUMEHT, OTHCAHUE,
M3MEpeHue, Kiaccuukaius, MOJEIUpOBaHUe, CTaTHCTHYecKas oO0paboTka
JTAHHBIX)

JKuBBIe cucTeMBI 1 HX opraHusanunsa

2.1

XKusble cuctembl (OMOCUCTEMBI) Kak IpeaMmeT u3ydeHus Omosioruu. CBolicTBa
OMOCHCTEM B UX pazHOOOpasue

2.2

YpoBHU OpraHumzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOYHBIMH,
OpraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, IKOCUCTEMHBIH, O1ochepHbIN

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DIIEMEHTBhI: MAaKpOJIEMEHTHI,
MHUKpOdJeMeHThl. Boma wu MuHepanbHble BemiectBa. @OYHKIHUM BOJBI U
MHHEPaJIbHBIX BelecTB B KieTKke. [lognepxanue ocMoTHYecKoro 0ajgaHca

3.2

benku. CoctaB m cTpoeHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCJIKOB.
He3zamenumMble W 3aMEHUMBIE AMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB.
YpOoBHU CTPYKTYphl O€IKOBOM MOJIEKYINbI (MIEpBUYHAS, BTOPUYHAs, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOiicTBa OenkoB. buonornueckue
(dbyHKIIMHA OEITKOB.

®epMeHTHl — Ouooruueckue karanuzatopbl. CTpoeHue (QepMeHTa: aKTUBHBII
HeHTp, cyoctpaTtHas crneuuduunoctb. Kodepmentsl. Burtamunsl. OTnnyus
(hepMEeHTOB OT HEOPTraHMYECKHUX KaTaJIn3aTOPOB

3.3

VYrneBoasl: MOHOcaxapuabl (TIOKO3a, pudo3a U ae30Kcuprbo03a), AucaxapHabl
(caxaposa, nakTro3a) W MoOJMcCaxapuabl (Kpaxmal, TJIUKOTEeH, IIeJIII0I03a).
buonoruueckue GpyHKIIUN yTriIeBOIOB.

Jlunuapl:  TpUraMIepuabl,  crepounsl,  dochomunuasl.  ['mapodunbHO-
ruapodoOHbie cBoiicTBa. buonoruueckue ¢yHkiuu nunuaoB. CpaBHeHHE
yIJI€BOIOB, OEIKOB U TUMUA0B KaK HCTOYHHUKOB SHEPTUU

3.4

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpPBI HyKJIEHHOBBIX
kucnoT. Crpoenne u ¢ynkuun [IHK. Crpoenne u ¢ynxiuun PHK. ATO:
CTpO€HHE U QPyHKLIUU

3.5

]_II/ITOJ'IOI"I/IH — HayKa O KJICTKC. Knerounas TCOpHsL. MeTtoapl N3YYCHUS KIICTOK

3.6

Knetka xak nenoctHas xuBas cucrema. OOIIue MPU3HAKK KIETOK: 3aMKHYTas
HapyxHass MemOpana, monekynasl JIHK kak remermueckuii ammapar, cucrema
cuHTe3a Oelika




3.7

Tumel KJIETOK: 3yKapHOTHYECKass U mpokapuoTndeckas. OCOOEHHOCTH CTPOCHUS
MpOKapHOTHUECKOW  KieTku. KierouHas crenka Oakrepuit. CrpoeHue
SYKapUOTHUECKON KJeTKU. OCHOBHBIE OTIUYMS PACTUTENILHOW, XUBOTHOM M
I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, WX
¢bynkuun. [Tnazmarndeckas memOpaHna, e€ cBoiicTBa M QpyHkimu. L{uToriazma u eé
opranousl. OHOMEMOpaHHBIE OPraHOMABI KIETKH: SHOIUIa3MAaTHUYECKasl CETh
(OIIC), ammapar T'onbmku, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIIETKH:
MUTOXOHJIpUH, TUIacTUABL. [IpoMcxokaeHne MHUTOXOHAPUN | IUIaCTHI. Bump
miactua. HemeMOpaHHble OpraHoubl KJIETKH: pUOOCOMBI, KJIETOUHBIA ILIEHTD,
PECHUYKH, KTyTUKU. DYHKIINH OPraHOUIOB KIETKH. Brimrouenus

3.9

Anpo — perynaTopHblii LEeHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEmECTB B KIIETKE

}KI/I?;HG,HGSITGJ'IBHOCTB KIIETKH

4.1

OO6men BemiecTB, UM MeTa0ONMU3M. AcCUMWIAIUS (TUIACTUYECKUl OOMEH) |
JUCCUMUIISALINAS (PHEPTETHYSCKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
Merabonu3Ma. Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHblid. Pomb
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALLICHUH SHEPTUU B KIIETKE

4.2

®dotocunrte3. CBeroBas u TeMHoBas (as3wl porocuHTEe3a. Peaknuu GoTocuHTE3A.
OddextuBHOCTL (PoTOCHMHTE3a. 3HAUeHUE (POTOCHHTE3a IS KU3HU Ha 3emile.
Bnusinue ycnmoBuii cpeapl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIIEHHS €ro
MPOIYKTUBHOCTHU y KYJIBTYPHBIX PACTEHUH.

XeMmocHuHTe3. XEMOCHHTE3UPYIOIKUe OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS
JKU3HU Ha 3eMlie

4.3

DHepreTuyecknii OOMEH B KJIETKe. PaciieruieHue BEmeCTB, BBIICICHUE U
AKKyMYJIUPDOBaHHWE OSHEPrUM B KJIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'mukonm3. bpoxkenne u ero Buabl. KHCIOpoaHOE OKHCICHHE, WIM KICTOYHOE
npixanue. DPGHEeKTUBHOCTh YJHEPTETHYECKOTO 0OMEHa

4.4

Peakiun marpuunoro cuHrtesa. I'enernueckas uapopmanus u JJHK. Peanuzamms
reHeTHYeCKOH uHpopMaluu B KIeTKe. ['€HeTHMYecKWil KOJ M €ro CBOWCTBA.
Tpanckpunius — mMarpuunblii cuHTe3 PHK. Tpancmsaums — O6uocuHTe3 Oelnka.
KonupoBanue amuHokucioT. Poss pubocom B OrocuHTe3e Oenka

4.5

Heknetounsie ¢opmbl xu3HU — BHUpychl. Mcropust oTkpeitus BupycoB (.U.
WBanoBckuif). OCOOEHHOCTHM CTPOEHUS U JKU3HEAEATENBHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHuid, XUBOTHBIX U YEJOBEKA, BbI3bIBAEMbBIE
BUpycamu. Bupyc ummynoneduuunta uenoseka (BUY) — Bo3dynurens CIIN/a.
[IpodunakTrka pacnpocTpaHeHHs: BUPYCHBIX 3a00J1€BaHUI

PaszmHoXeHUE 1 HHAWBUAYAJIIBHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounslii 1uKi, WM SKU3HEHHBIH LUK KieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpoTtekatomue B uHTepdasze. Perukanus — peakius MaTpUuHOTO
cureza JIHK. Ctpoenue xpomocoM. XpoMOCOMHBI Habop — KapHOTHIL.




JIMTUIONAHBIE M TaIUIOMJHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMaTHJIBIL.
[uTonornueckue OCHOBBI Pa3MHOKEHMSI U HHIUBUIAYAJIBHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue xierku — muto3. Cragum mutoza. I[lpouecchl, nmpoucxonasdiue Ha
Pa3HBIX CTaJAMUIX MUTO3a. BHOJIOTMYECKUI1 CMBICII MUTO3a

5.2

@opMBl pa3MHOXKEHUS OPraHU3MOB: Oecrosioe M mosoBoe. Buasl Gecrosoro
Pa3MHOXKEHHS: JISIEHHE HAJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHHe, BEreTaTUBHOE Pa3MHOXCHHE. HckyccTBeHHOE
KIIOHHPOBAHHE OPTaHU3MOB, €r0 3HaYEHHUE AJISI CEJICKIINN

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOroO.

Meito3. Craguu wmeiioza. Ilpomecchl, mpoucxoxasdiue Ha CTaausx MeHo3a.
IToBenenne xpomocoM B Meiro3e. KpoccuHroBep. buonorndeckuidi CMbICT U
3Ha4YECHHE MEeN03a

5.4

l'ameTtorene3 — mporiecc 00pa30BaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [los0BBIE
JKEJIE3bl. CEMCHHHUKU U SINYHUKU. O6pa3013aH1/1e " pa3BUTHEC IOJIOBBIX KJIECTOK —
rameT (crepMaTro3ouj, SileKiieTka) — crepmaToreHe3 u ooreHe3. OcoOeHHOCTH
CTPOEHUS SIMIEKJIETOK U criepMaTo30u0B. OmnoaotBopenue. [lapreHorenes

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(ambpuorenes). Dtambl SMOPHOHAIEHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpynsauus, opraHoreHe3. IloctamOpuonansHoe pasButhe. Turmbl
MOCTAMOPHOHATILHOTO Pa3BUTHS: TpsSMOe, HenpsMoe (JTMYMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
yYpOJCTBA.

Poct u pazsutue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTa/Iuu Pa3BUTUS

HaCJ'Ie,Z[CTBeHHOCTB 1 UIBMCHYMUBOCTb OPIraHU3MOB

6.1

[Ipenmer u 3agauun renetuku. Mcropust pazButus renetuku. Bxiag poccuiickux
U 3apyOeXHbIX Y4YEHBIX B pa3BUTHE TEHETHKU. MeETOoJpl TeHETHKH
(ruGpuronorUYECKUi, UTOT€HETHYECKUH, MOJIEKYJIIPHO-T€HETUYECKHIA ).
OcHoBHbBIE TeHeTHUECKUE MOHATHS. ['eHeThuueckass CHMBOJIMKA, HCIOIb3yeMas B
CXeMax CKpelIuBaHul

6.2

3aKOHOMEPHOCTH HaCJeIOBaHUs MPHU3HAKOB, yCTaHOBIEHHbIe [. Menzaenem.
MonorubpuaHoe ckpeugBaHue. 3akoH eIuHOoo0pasus THOPHIOB IMEPBOTO
nokosieHusi. [IpaBmwiio nOMHMHUpOBaHMS. 3aKOH paclICNICHUS MPU3HAKOB.
I'unoTesa ynctoTel ramet. [lonHOE M HEMOIHOE JOMUHUPOBAHUE.

JluruOpuaHoe cKpelirBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHUS MPHU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI AUTMOPUIHOTO CKpEIIMBaHUS. AHaJIH3UpPYIOIIee
ckpeniuBanue.  lcnosp3oBaHME — aHANM3UPYIOMIETO  CKPELIMBAHUS  JUIS
OTIpeJieNIeH sl TeHOTHUIa 0CO0U

6.3

CuemnieHHoe HacienoBaHue mpusHakoB. PaGora T. Moprana no cremnjieHHOMY
HAacleOBaHUI0 TeHoB. HapymieHuwe cremieHuss TE€HOB B pe3yibTare
KPOCCHHIOBEpa. XpOMOCOMHasi TEOpUs HaCJIEACTBEHHOCTH. ['eHernueckue
KapThl.




I'enernka moma. XpoOMOCOMHOE OIpeNeieHHe II0Ja. AYTOCOMBI U IIOJIOBBIC
XpOMOCOMBI. I'omorameTHnle H TeTCPOraMCTHLIC OPraHU3MBI. HaCJIeIIOBaHI/Ie
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM

6.4

M3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HaCIEICTBCHHAs.
Ponp  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(DHUKAIIMOHHOW W3MEHYMBOCTH. BapuanMoHHBIA psi W BapHallMOHHAS
kpuBad. Hopma peakumn npusHaka. KoJiMuecTBEHHbIE W KAaYECTBEHHBIE
pHU3HAKU ¥ X HOpMa peaknuu. CBolicTBa MOIU(DUKAITMOHHONW N3MEHYHBOCTH

6.5

HacnencrBennas, wiM TeHOTUIMYECKas, W3MEHUUBOCTb. KomOuHaTHBHAs
W3MEHUYMBOCTb. MeHo3 U TMOJIOBOM TMpoliecC — OCHOBa KOMOMHATHBHOMN
W3MEHYUBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kiaccudukarus MyTaruin:
TE€HHBIE XPOMOCOMHBIE, FT€HOMHBIE. HacToTa ¥ NpUYMHBI MyTanuil. MyrareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACJIEICTBEHHON n3MeHunBoCcTH H.1.
Basunosa

6.6

I'eneruka yenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJbI TE€HETHUKHU
YeJIoBEKa: TeHEaJTOTUICCKUH, OJIN3HEIIOBBIM, UTOTCHETUYCCKU,
OMOXMMHYECKUH, MOJEKyIsipHO-reHeTuueckuil. CoBpeMeHHOe olpeseseHne
TE€HOTHIA: TIOJIJHOTEHOMHOE CEKBEHHPOBaHWE, TEHOTUITMPOBAHKE, B TOM UYHUCJIE C
nmomompio III[P-ananm3a. HacnencTBeHHbIe 3a00JIeBaHMS YEIIOBEKA: T'€HHBIC
0oJie3HHM, 0OJIE3HU C HACJICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIC
o6ose3nn. CoMaTWyeckue W TeHEpaTHBHBIC MyTamuu. [IpUHIUIIBI 310POBOTO
oOpaza JKW3HM, JUArHOCTUKH, TPOPUIAKTAKH W JICUCHUS TEHETHYCCKUX
Oosie3Hel. MenuKo-TeHETHIECKOE KOHCYJIBTHPOBAaHKUE. 3HAYCHHE METUITMHCKOU
T€HETUKH B TIPEIOTBPAIICHUH U JICUCHUN TeHETUUECKUX 3a00JIeBaHUHN YEIIOBEKA

Cenexunﬂ OPraHnu3MoB. OCHOBEI OMOTEXHOJIOTHU

7.1

Cenexkiusi Kak Hayka U TpoLEcC. 3apoKJeHUE CENeKUUH U JIOMECTHKaIus.
Yuyenne H.M. BaBunmoBa 0 T1ieHTpaX NPOHMCXOXKACHHUS U MHOTO0Opa3us
KYJIbTYpHBIX pacTeHuid. LIeHTpbl MPOUCXOXKACHUS NTOMAIIHUX KUBOTHBIX. COpT,
nopo/ia, IMTaMM

7.2

CoBpeMeHHbIE METOJbI CENEeKIMU. MacCOBBI U WHAMBUAYAIBHBIM OTOOPHI B
CEJIEKIIMM pacTeHHl W >KMBOTHBIX. OIlleHKa 3KcTepbepa. BiM3KopoACTBEHHOE
cKkpeniuBaHue — WHOpuaWHT. Yucrtas nuHMsA. CKpelIMBaHUE YHCTBIX JIMHHM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUAMHT.
Otpanénnas tubpunmszanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIYYeHHE MOJUILIONAOB. JIOCTHXKEHHUSI CENEeKLMH PACTEHHM, >KUBOTHBIX H
MHKPOOPraHU3MOB

7.3

buorexHonorust kKak oTpacib IPOU3BOJACTBA. ['€HHas WH)KEHEpHs. OTarbl
co3nanus pekomOuHanTHOM JIHK u TpaHcrenneix opranm3moB. Kierounas
uHkeHepus.  Knerounele  KyabTypel. MUMKpPOKIOHAIbHOE  Pa3MHOMKEHHUE
pacteHnii. KiOHMpOBaHME  BBICOKONPOIYKTHBHBIX  CEJIbCKOXO3AMCTBEHHBIX
OpraHu3MoOB. DKOJIOTHYECKHE M 3Thdeckue mpodiembl. I'MO — renermuecku
MOIU(UIMPOBAHHBIE OPTaHU3MBI




11 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

DBOJIIOLIMOHHAS OUOJIOrUs

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugerensctBa  3BoMOUMU.  [laleOHTONOTMYECKHE:  TOCIEIOBATEIBHOCTD
IIOABJICHUS BHIOB B MMaJICOHTOJIOTHUYSCKOM JICTOIIUCH, TICPECXOAHBIC (1)OpMI)I.
buoreorpaduueckne: cxoacTtBo W paszamuue ¢ayH u (IOp MaTepUKOB H
OCTPOBOB. DMOPHUOJIOTMUECKUE: CXOJICTBA U PA3JINYMSI SMOPUOHOB Pa3HbIX BUJOB
II03BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/ILIeCKI/IC: T'OMOJIOTHYHBIC, aHaJIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJIEKYIIpHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIICACTBEHHOCTH N OCHOBHBLIX MeTa00INIECKUX HYTGI\/JI Y BCEX
OpraHvu3MoOB

1.2

OpomononHas  Teopus Y.  JlapBuna. [lpeAmnochiikd — BO3HUKHOBEHHS
napBUHM3MA. JIBMKyIMe CHIIBI 3BOJIONMHM BUIOB 1o [lapBuHy (uM30BITOYHOE
pa3MHOEHHE MPH OTPAHUYEHHOCTH PECYpCOB, HEONpeAeaEHHasT U3MEHYMBOCTb,
60pnba 3a cylecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckast Teopusi sBoiouud (CTD) u  OCHOBHbIE €€ TOJOMKEHUS.
MuxkposBosmtorus. [lomynsius kak equHUIa BUAA U 3BOJIOLUN

1.4

JBwxymue cuiabl ((HakTOphl) HSBOJIONUK BHAOB B MpUpoJe. MyTalmoHHBIHN
rpolecc ¥ KOMOMHATHBHAsE M3MEHYUBOCTb. [lomynsilinoOHHBIE BOJHBI U JIpeid
reHoB. M3omsmus u mMurpamnusi. EcrecTBeHHBIN 0TOOp — HampaBistomuil GpakTop
sBoJIfoLIMU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3ynbTaT dBoionuu. [Ipumepst
npucrnocoOIeHuid y opranuzMoB. ApoMopdo3bl U HANO0AAANTALIUH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (HOpMBI BUAOOOPA30BaHUS:
reorpaduueckoe, 3K0J0rH4ecKoe

1.5

MaKpOSBOJ'IIOI_[I/ISI. (DOpMI)I OBOJIFOLINH (bHHGTquCKaH, JUBEPIrEHTHA,
KOHBEPIrCHTHAA, IapaljiCiibHasd. H606paTI/IMOCTB 3BOJIFOIINH

Bo3uukHoBenue u Pa3BUTHC JKU3HU HA 3emie

2.1

JloHayuyHble TMpEACTABICHUS O 3apOKICHUU >KU3HU. HayuHble TrumoTesbl
BO3HUKHOBEHHUS >KM3HM Ha 3emje: a0uoreHe3 W MaHClepMHs. XUMUYeCKas
3BOJIIOLMS. DKCIIEPUMEHTAIbHOE TMOATBEPXKACHUE XHUMHUYECKON 3BOJIIOLIMHU.
Hauanpabie stanbr 6uosnornyeckoi spomornuu. ['mnoreza PHK-mupa. Ilepsoie
KJIETKU U UX 3BOJOLUA. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB

2.2

PasButne xusHu Ha 3emse mo spam M nepuojam. Karapxeil. Apxeickas u
npoTepo3oiickast dpel. [lameoszoiickas spa u e€ mnepuojabl: KeMOpHICKUI,
OPIOBUKCKUH, CHIIypUHCKUH, JEBOHCKUH, KAMEHHOYIOJBbHBIM, IEPMCKUM.
Me3o30iicKas dpa U €€ EpUObI: TPHACOBBIN, FOPCKUH, MEJIOBO.

KaitHo3olickass 3pa W €€ mepuoipl: NaJICOTrCHOBBIM,  HEOTECHOBBIN,
AQHTPOIIOr€HOBBIM. XapaKTepUCTUKA KIMMara W TIEOJIOTUYECKHUX IIPOLIECCOB.
OCHOBHBIE 3Tallbl 3BOJIIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUPA. ApOMOP(O3HI Y




pacteHuid W KUBOTHBIX. [losiBIeHHME, pacuBET W BBIMUPAHUE TIPYII KHUBBIX
OpraHu3MOB

2.3

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue HBoonud. OCHOBHbIE
CUCTEMATUUYECKHUE TPYIIIbI OPraHu3MOB

2.4

DBooNMsl YenoBeKa. AHTPOTONOTHA Kak Hayka. Pa3Butue mpejacTaBieHUil o
IPOMCXOXACHUU deloBeka. MeToabl u3ydeHus aHTpomnoreneza. CxoacrtBa u
pa3nuyus 4eoBeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MOJIOKEHUE YETIOBEKA.
JBwxyniie cuibl (pakTopsl) aHTpororenesa. HacinencrBeHHass M3MEHUYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOmEecTBeHHBIH 00pa3 JKU3HW, HM3TOTOBICHUE OPYIUH
TPyZa, MBIIIJICHHE, PEYb

2.5

OcCHOBHBIE CTaJUMM W BETBH HBOJIIOLMM YEJIOBEKA: aBCTPaJONHUTEKH, YenoBek
ymenslid, Yenoek mnpsMoxonamui, YenoBek Heanaepranbckuil, YenmoBek
pazymHblidi. Haxonku MCKOMaeMbIX OCTAaHKOB, BPEMs CYILIECTBOBaHHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 *U3HU, OPYAUS

2.6

Uenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpoIieounHas (eBpas3uiickasi),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHASA), MOHI'OJIOUHAs (a3marcko-
amepukaHckasi). YepTsl NpuCcrocoOIeHHOCTH MPEACTAaBUTENEH YETIOBEUECKUX pac
K YCIIOBUSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl ¥ OKpyKaromias cpeia

3.1

DKOJIOTHSI KaK Hayka. 3afadyd M pa3feibl 3KOJOTMU. MeToabl 3KOJIOTMYECKHX
HccaeaoBaHuM. DKOJOTHYECKOe MUPOBO33peHue. Cpenpl 0OMTaHUsI OPraHu3MOB:
BO/JIHAs, HA36MHO-BO3/IYIIIHAS, IOUBCHHAs, BHYTPHOPTaHU3MEHHAas

3.2

Oxosorumueckue  (daktopel.  Knaccudukarmuss  dKoJOTHYECKHX  (DaKTOpOB:
abuoTHueckre, OMOTHYECKHE W AaHTPONOTCHHBIC. JIEHCTBHE DKOJOTHUECKUX
(akTOpPOB Ha OPraHU3MbI

3.3

AbGunotuueckue (GakTOpbl: CBET, TeMIepaTypa, BIaXHOCTb. DoTomepHoOaU3M.
[Ipucnocobnenuss oOpraHu3mMoB K  JCUCTBUIO  aOMOTHYECKHX  (aKTOPOB.
buonoruueckue puTMbl

3.4

buotnueckue daktopbl. Buapl OMOTHYECKHUX B3aUMOJICHCTBUIN: KOHKYPEHIIHS,
XMUIIHUYECTBO, Mapa3sHTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIEOHHYECTBO,
KBapTHPAHTCTBO),  aMCHCAJIW3M, HEUTpaau3M. 3HAYCHHUE  OHOTHYECKUX
B3aMMO/ICHCTBUIA [Tl CYILIECTBOBAHHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE I1I0Ka3aTcin
InomyJsinuu: 4YUCJICHHOCTb, IINIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTH, IPUPOCT,
MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IOIYJISINHUU U eé peryisnunsa

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmecTBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAs, Tpoduyeckas (muimeBas). Buasl-nomuHaHThl. CBSi3H B
OuoreHo3e

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMBI). I[lonsTue 00 »SKOCHCTEME U
6I/IOTGOHCHO3C. q)yHKI_[I/IOHaJ'IBHBIC KOMIIOHCHTBI 3KOCHCTCMbI: HNPOAYLCHTHI,
KOHCYMCHTbBI, pCAYLCHTHI. prrOBOpOT BCIICCTB U NOTOK S3HCPIrunu B 3KOCUCTEMC.




Tpoduueckue (nMuIIEBbIE) YPOBHU JKOCHUCTEMBI. [luiieBble IiemM © CeTH.
OcHOBHBIE TOKa3aTelIl 3KOCHCTEMbI: OWoMacca, MPOAYKIHUA. IKOJIOTHUUYECKHE
MUpaMHUbl: TMPOIYKIHMHM, YHUCIECHHOCTH, OuomMacchl. CBOICTBAa 3KOCUCTEM:
YCTOMUYUBOCTB, CAMOperysiius, pazsutre. Cykieccus

4.3

[Ipupoausie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO WIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOT€HHBIE 3KOCHUCTEMBI. ATpO3KOCHUCTEMBI. Yp603KOCHCTEMBL.
Buonornyeckoe u X0341iCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnooOpasne kak (akrop ycroiumBoctH 3kocucteM. CoxpaHeHUE
OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. I'panuiisl, coctaB U CTPyKTypa
ouocdepsl. Kuboe BemiecTBO U ero ¢GyHKuu. OcoOEHHOCTH OHOChepbl Kak
ro6anpHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBeCHE U oOOpaTHas CBS3b B
ouocdepe. KpyroBopoTbl BemecTB W OHOTCOXHUMHUYECKHE ITUKIBI JJIEMEHTOB
(yrnepona, a3oTa). 30HaAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE HM3MEHEHHUs B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHUE TTPOOITEMBI.

OcHOBa palMOHAJILHOTO  YHpPAaBJIEHUS MNPUPOIHBIMU pecypcaMu U HUX
ucnosib3oBanue. JIoCTKeHNs OMOJIOTUH U OXPaHa MPUPOIbI
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