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HOACHUTEJBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTIpeeNIeHHs] TMOAXO0J0B K (OPMHUPOBAHUIO COJEpKAHUS Y4eOHOro mpeaMera
«buonorus» cocraBwin: KoHuenryaiabHble Tnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JieH, COJEepXaHHUs, pEe3ylIbTaToB OOy4YeHHS W
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, TOJIOXKEHUS 00 OOIIUX IEAX U
NPUHIIMIAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmrero oopazoBanusi B Poccutickoit denepariim, a Takke MOT0KEHHS O CrierupuKe
Owonornu, €€ 3HAYCHWW B TIO3HAHWHM KUBOW TPUPOABI W OOECIEeYCHUH
CYILECTBOBAaHMS YeNoBeyecKkoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o 6uoorun 1aéT NpeCcTaBiIeHUE O LENAX, 00 00Iel cTpaTeruu
00y4eHMsI, BOCHUTaHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU Y4eOHOI 0 MpeaMeTa
«buonorusy, onpenenser 00g3aTeNbHOE MPEAMETHOE COJIEP)KAHUE, €TO CTPYKTYDPY,
pacmpeneseHue Mo pasjiesiaM M TeMaM, PEKOMEHAYEMYIO MOCIeI0BaTEIbHOCTD
U3Y4YCHHS YIeOHOTO MaTepraja ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBA3€H, JIOTMKM 00pa30BaTENbHOIO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEMN
00y4Jarommxcs.

B nporpamme o 610710ruu Tak)Ke yUUTHIBAIOTCS TPEOOBAHUS K ITIAHUPYEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM W TPEAMETHBIM pe3yibTaTaM oOOy4YeHus B
dbopmupoBaHuU OCHOBHBIX BHUJIOB y4eOHO-TI03HaBaTeIbLHON
JeATeTbHOCTU/Y4eOHBIX JEHCTBUI OOYYarOIIUXCsl MO OCBOEHUIO COEpKaHUs
OHOJIOrMYecKOro oopa3oBaHMUsL.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
OPUHIMIT TIPEEMCTBEHHOCTH B HU3Y4YE€HUM Ouoyioruu, Osiarogapss yeMy B Hel
NPOCMaTPUBAETCA HANpPAaBICHHOCTh Ha pPa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMUpOBAaHUEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PCHUS, EHHOCTHBIX
OpUEHTAIM{ JTUYHOCTH, SKOJOTHUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpHUH, a TakKe 3HaHUM O
CTPOECHUM JKUBBIX CUCTEM PA3HOIO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIHUX B
HUX TNPOLIECCOB B MPOrpaMMe MO OMOJOTHM yJEJIE€HO BHHUMAHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCETHEBHOM KU3HU JJIS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4HCIie: NMPO(UIAKTUKU HACIEACTBEHHBIX 3a00JE€BaHUI YEIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIBTUPOBAHMUS, 00OCHOBaHHS SKOJIOTHUECKH LIEIeCO00pa3HOro
MOBEICHUS B OKPY>KAIOIIEH MPUPOTHON CpEeAe, aHAIM3a BIUSHUS XO3SMCTBEHHOU
JESTENbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM.
VYcunenne BHUMaHMS K TPUKIATHON HANPaBJICHHOCTH Y4eOHOro mpeamera
«buonorus» MpoANKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHUS YCIIOBUM JIJISl pEIICHUS



OJTHOM M3 aKTyaJIbHbIX 3aJlay IIKOJBHOTO OMOJIOrHYEeCKOro oOpa3oBaHusi, KOTOpas
npennonaraeT GOpMUPOBAHUE Yy OOYYAIOIIMXCA CIIOCOOHOCTH aJAalTHPOBATHCA K
U3MEHEHMSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero ooOmero o0pa3OBaHMs 3aHUMAET Ba)XKHOE
mecTo. OHa oOecrieunBaer (opMUpOBaHUE y OOYUYAIOIIMXCA MPEACTABIECHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, €&
OTIIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpTraHHW3allud M HBOJIOIUHU, CO3aET
yCIOBUSL  JUIsi:  TIO3HAHWSI  3aKOHOB  JKMBOM  MpUpOAbI, (GOPMUPOBAHUS
(yHKIMOHAIBHOW T'PAaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMUECKOT0 MBIIICHUS], IEHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOJIEe
U YEJIOBEKY.

Bonbioe 3HaueHrne OMOTOTHS UMEET TaKXkKe JIJISl PEIICHHs] BOCIUTATEbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obecreynuBaeT yciaoBHs JUisi (HOPMUPOBAHMUS
WHTEJUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYIbTYpHI, CIIOCOOCTBYET HMHTErpaliy OWOIOTMYECKUX 3HAHHUHA C
NPEICTaBICHUAMHU U3 IPYTUX YUeOHbIX TPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. HaszpaHHBIE TOJNIOKEHUS O MpeAHA3HAYECHUH Yy4eOHOro mpeaMera
«buonorus» cocTaBWIM OCHOBY JMJIA ONpENEIEHUs NOAXON0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COJAEp>KaHWs, MPEACTaBICHHOrO B IMporpamme 10
OMOJIOTHH.

Ot60p comepxkanusi yuebHoro mpeamera «buonorusi» Ha 06a30BOM YpOBHE
OCYHIECTBIEH C MO3ULMHA KYJIbTYpOCOOOpPAa3HOrO MOJIXO0Ja, B COOTBETCTBHM C
KOTOPBIM OOy4Yaromrecs: JODKHBI OCBOWTH 3HAHUS M YMEHHs, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, OMNPEICISIONINE aJ[eKBaTHOE IMOBEJACHHE
YeIIOBEKa B OKPY’KAOIIEH MPUPOIHOU cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HA W TPAKTUIECKOUN aesTenbHOCTH. Ocoboe MEeCcTo B 3TOW CHCTEME 3HAHUUN
3aHUMAIOT JIEMEHTHI CO/ICPIKAHMS, KOTOPhIE CIy,aT OCHOBOH Uit )OPMUPOBAHUS
NpPE/CTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa U
[IEHHOCTHBIX  OpPUEHTAIMAX  JHUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrNYECKOro 00pa3OBaHMs.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B MIPOrpaMme IIo
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOM MPHUPOJBI, O €€ YPOBHEBOW OpPTraHU3alNU U
ABOJIOLIMU. B COOTBETCTBHHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BbIJICJICHBI CIEAYIOIINE cofepKaTeabHble TUHUU: «buonorus kak Hayka. MeToibl
Hay4yHOTO To3HaHuUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak
Ouosnornyeckas cuctema», «CucteMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«OBOTIOLIUSA KUBOU MPUPOABI», «IKOCUCTEMBI U IPUCYIITNE UM 3aKOHOMEPHOCTH.



enr m3yuyeHuss ydeOHOro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHUCTEM pAa3HOTO paHra ¢ NPUOOPETCHHE YMEHHI
UCIIONIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEWCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEM.

JlocTkenue 1enu u3ydeHus: yuyeoHoro mpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeunBaETCsI PEIICHUEM CIIEYIONTUX 3a1a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMBI 3HAHUH O OWOJIOTHYECKUX TEOPHSX,
YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPaBWIaX, CIY)KAIlHX OCHOBOU
Uit (pOPMUPOBAHUSI TIPEJICTABIICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOO0pa3ul U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHM3AIlNH, BBLIAOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIeIOBAaHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYYaIOIIUXCS IMO3HABATENbHBIX, HMHTEJUICKTYaJIbHBIX |
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANMM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3TJISO0B, WIACH M TIOAXOJOB K H3YYEHUIO JKUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy OOydJarommxcs OOIIed KyJabTypbl, (YHKIHOHATHHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHHS OKPYKAIOIIETO
MUpPa KUBOW MPUPOJIBI HA OCHOBAHWH 3HAHUH U OIBITA, MOTYYEHHBIX TIPH U3YICHUU
OHOJIOTHH;

dbopMupoBaHue y OOy4YaIOIMIUXCS YMEHMHA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHWA B TMPAKTHUECKOW JCATEIHPHOCTH 4YENOBEKa, pPa3BUTHHU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOIOTHI;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHHS YEJTOBEKOM KUBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIFOACHUS STHICCKUX
HOPM TP MIPOBEICHNN OMOJIOTUYECKHUX MUCCIICIOBAHMI,

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUN JUISI TIOBBIIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHNE TPHUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOW JKU3HU JJISI
OIICHKH TTOCJIC/ICTBHIA CBOCH JEITEIBHOCTH IO OTHOIIECHUIO K OKPYKAIOIICH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE U COOJIIOJIEHHE Mep NPOPUIAKTUKH
3a00J1eBaHUI.

B cucreme cpeanero oOuiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTEIbHBIM yUE€OHBIM MPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM o0acTu «EcTecTBeHHO-HAyUYHBIE MPEMETHI.

Jlyist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Hegento), B 11 kinacce — 34 yaca
(1 gac B Hemeno).



COIEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. buosiorus Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Posnp 6uonorun B popmMupoBaHUH COBPEMEHHON HayYHOM KapTUHBI Mupa. Cuctema
OMOJOTUYECKUX HAYK.

MeTobl MO3HAHUS KUBOM MPUPOBI (HAOTIOIEHUE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHust ouosioruu. OTinuue
YKHUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOBI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMA BOABI W MHUHEpAIbHBIX BellecTB B KieTrke. llogaepkanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (TepBUYHAs, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depMeHTHI — Onosioruueckue kartanuzatopbl. CTpoeHue ¢hepMeHTa: aKTUBHBIM
neHTp, cyoctpatHas crneuuduunocts. Kodepmentsl. Burtamuubl. Otauums
(bepMEHTOB OT HEOPTaHUYECKUX KaTaau3aToOpoB.

VYraeBoabl: MOHOCaxapuibl (TII0K03a, pru003a U 1Ie30KCUPU003a), TUcaxapuibl
(caxaposa, JlakTo3a) U TOJNMCaxXapuabl (Kpaxmaj, TJUKOreH, E/UI0I103a).
buonornyeckue GyHKIMM yriieBOI0B.

Jlumuael:  Tpurmunepunabl, Qochomunuapl, crepouabl. [ uapoduIbHO-
rupopoOHble cBoiicTBa. buonornueckne ¢yHkuuu sunuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIUIUJIOB KaK HICTOUHUKOB YHEPTUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBbIX KuCIOT. Ctpoenne u ¢pynkumu JJHK. Crpoenune u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. KiierouHas teopus — npuMep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak mienoctHas xxuBas cuctema. OOmue nNpru3HaKy KIETOK: 3aMKHYTast
HapyxHass MmemOpana, Monekyinbl JIHK kak reHernmueckuil ammapar, cucrema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpaHa, e€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kieTku: OIIC, ammapat [Nombmxw,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPWH, IUIACTHUIBIL.
[Ipoucxoxaenrne MUTOXOHJApUH W Tactud. Bunel mnactun. HememOpaHHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIU, PECHHUUKH,
KryTUKU. OYHKIIMY OPraHOUIO0B KJIETKH. BKimroueHusl.

SAnpo — perynsaropHblii 1IeHTp KJeTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiaen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Jnarpammel: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEN.

Tabmuiel u cxembl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKYJTbl BOJIbI», «brocuuTes Oenkay, «CTpoeHue MOJIeKyJTbl Oemkay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl



AT®», «CTpoeHHE 3YKAPUOTUYECKOW KIETKW», «CTpPOEHHUE YKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIIOJICHUM, WM3MEPEHUM, SKCIIEPUMEHTOB, MUKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlabopatopHasi pabora No 2. «l3ydeHue CTpoeHHS KJIETOK pACTEHUH,
KUBOTHBIX U OaKTEpHil MOj] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpENapaTax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOI0 IMpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHbiid. Ponb ¢pepmeHTOB B
oOMeHe BEIEeCTB U MPEBPAIEHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (oTocuHTe3a. Peaknuun
dorocunTeza. dpdexTuBHOCTH PoToCUHTE3a. JHAUCHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTEe3. XEMOCHUHTE3UPYIoIINe OakTepr. 3HAaUeHUEe XEMOCHUHTE3a s
KU3HU Ha 3eMII€.

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYJINPOBAHUE YHEPTUU B KJIETKE. DTalbl SHEPreTUYECKoro ooMena. ['nukonus.
Bpoxenue u ero Buabsl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnutenpHoe dochopmnupoBanue. IGhHEKTUBHOCTh YHEPTETUUECKOTO 0OMEHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzauust reHetudeckoil MH@opManuMu B KIETKE. ['€eHEeTHYecKWid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuHTe3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHOKuCIOT. Ponb pubocom B
OounocuHTese Oenka.

Hekinerounsie popMsbl ku3HU — BUpychl. ctopust otkpeitust Bupycos (/1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunura denoeka (BUY) — BozOymaurens CITM/]a.



OOpaTHass ~ TpaHCKpUIIUs, peBepraza W uHTerpasa. lIpoduiaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunbel nutanus», «Metadbonuzm», «MUTOXOHAPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Pemnukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii MK, WM JKU3HEHHBIM LUK KieTku. MuTepdaza U MUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Pemnukaruss — peaxius MaTPUUYHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[{utonornueckue OCHOBBI PA3MHOKEHHMSI W  HWHAUMBHUIYAJIbHOI'O  Pa3BUTHSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, I[IOYKOBAHHWE OJIHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. [lpomeccsl, mpoucxondiine Ha CTaausAX Meno3a.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIHIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpyisanus, opraHoreHnes. IloctamOpuoHanbHOE pa3Butue. THIbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpelbl Ha Pa3BUTHE OPraHWU3MOB, (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOICTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukin», «Pemnukanus JHK», «Mwutos»,
«Mernosy, «lIpssmoe n HenpsIMOe pa3BUTHE», «l aMeTOreHe3 y MiIECKONUTAKUIIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMIATAOIIEro», «Slineknerka miuekonurarouero», «Kapuoknues B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaboparopHass pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHs MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeruku. Mcropus pa3sutus reHeTUKd. Ponps nuronoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUU TE€HETUKH. BKiajm poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE€ TEHETUKUW. MeToApl TEeHETHKU (TUOPUI0I0TUYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIeIOBAaHUSI MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TEPBOTO
nokosnenus. [IpaBuino noMuHUpOBaHMs. 3aKOH pacllelyIeHHs Ipu3HakoB. [ unore3a
YUCTOTHI raMeT. [1oHOEe 1 HenmoJIHOE TOMUHUPOBAHUE.

JluruOpuHoe  CKpellMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJEAOBaHUS
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnienHoe HacaegoBaHue npu3HakoB. Padora T. Moprana 1o cuemnjieHHOMY
HACJIEOBaHUIO reHOB. HapyllieHue clerieHusl TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHs HACJIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE OMpENeSieHHE MoJia. AyTOCOMbI U MOJIOBBIE
XpOMOCOMBI. ['OMoraMeTrHble W TeTeporaMmeTHble opraHu3mbl. HacnmenoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npuszHaka. KonnuecTBEHHbIE M KAaUYE€CTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, wid TeHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTalMoHHas: M3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBbIE METOAbl T€HETUKH
YeJI0BEKA: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amamm3a. HacneacTtBeHnnle 3a00jIcBaHUS 4YelOBEKAa: T'CHHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEapacioioKEHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUCHUSI TeHETUYECKUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUYEHHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuipl U cxembl: «KMOHOTHUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOT CHETHYEeCKast
OCHOBAa», «3aKOH pacUIEIICHUS U €r0 HUTOr€HETUYECKasi OCHOBAY, «3aKOH YHCTOTBI
ramery, «/lurubpuanoe ckpenuBanney, « [uTonoruueckne OCHOBBI TUTUOPUTHOTO
CKpeIIMBaHuAY, «Meno3y, «B3anmMoaencTBue amieabHbIX TEHOB», «I eHeTnuecKue
KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKa», «l'e€HeTnka momnay», «3aKOHOMEPHOCTH
HACJIEOBaHUsA, CUEIUIEHHOrO ¢ MoJoM», «KapuoTumbl 4yenoBeka M KUBOTHBIX,
«Buasl m3meHunBOCTHY, «MoaudukanmonHas M3MEHYHUBOCThY», «HacnemoBanwme
pesyc-(akropay, «['eneTrka rpymnm KpoBu», «MyTallmoHHAsI U3BMEHUUBOCTH).

OO6opynoBanue: Mojaenu-anmuiMKanud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT ¥ MUKpoTpemnapaTt «/[po3oduna» (Hopma, myTammu (GOpMbI
KpPBUIBEB U OKPACKU Tena), repoapuii «I opox mOCEBHOM.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaGoparopHasi padora Ne 5. «M3yueHue pe3ynbTaToOB MOHOTMOPUIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopatopnast pabora Ne 6. «M3yyenue MoaupuKaliMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlaboparopHasi pabota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenaparax».

[Ipaktuyeckass pabora Ne 2. «CocraBieHWE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranu3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuysi Kak Hayka M IpoLecc. 3apOXKACHUE CENEKIUU U JTOMECTUKALMSL.
VYyenue H. U. BaBuiioBa o ieHTpax MpoUCXOXKASHUS 1 MHOTOOOpa3us KyJIbTYPHBIX
pactenunii. LIeHTpbl NpoUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCOBBIM U MHIAUBUIYAIbHBIA OTOOPHI B
CEJIeKIIMM pPacTeHHM W >KUBOTHBIX. OIleHKa JKCTephepa. bIM3KOpOACTBEHHOE
cKkpemuBanue — WHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTHIX JIUHUU.
I'erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuauzamus u e€ ycnexu. IckycCTBEHHBIA MyTareHes v rnoxy4eHue
NOJINIUIOUIOB. JIOCTMKEHUS CENEKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUsA. OTambl
co3ganust pexkomOunantHo JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KioHnpoBanue BBICOKONPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okonoruyeckue M 3Tudyeckue  npoodinembl. MO —  reHeruyecku
MO (UIIPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toprpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanos.

Tabmuupl u cxembl: kKapra «LleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[lopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. iBanoBay,
«[Tomumnougus», «OObEeKThl OHOTEXHONOTUMY, «KileTOuHbIE KYIBTYpbl H
KJIOHUpOBaHue», «KOHCTpynupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOJA0B M KOPHEIUIOM0B AUKUX (POPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie u npakTu4YecKue padorbl:

Okckypcuss «OCHOBHBIE METOABI U JOCTUKEHUS CEJEKUUU PACTEHHH H
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,



COPTOMCIIBITATENbHBIA ~ y4aCTOK, B TEIUIMYHOE  XO3SMCTBO, J1abOpaTOpHUIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIOLIUOHHAS OHOJIOT U,

[Ipeanocbulkn BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OuWonornu. BiusiHue SBONIOIMOHHON TEOpUH Ha pa3BHUTHE
OMOJIOTUHU U APYTUX HAYK.

CBugerenscTBa 3BOMOIMU. [laneoHTONOrMUECKHE: MOCIEA0BATEIBHOCTD
HOSIBIIEHUS BUJOB B IaJICOHTOJIOIMYECKON JIETOMHUCH, NEPEeXOJHbIe (HOPMBI.
buoreorpaduueckue: cxonctso u paznuune ¢payH u (HIop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3iuuus SMOPHOHOB pa3HBIX BUIOB
NMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHbBIEC, AHAJIOTMYHBIE,
pPYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTeH y BCex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbliki BO3HUKHOBEHUS
JapBUHU3MA. J[BIOXKYyIIME CHJIBI 3BOMIOLMU BHJIOB 1O JlapBHHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAaHUYEHHOCTH PECYPCOB, HEOINpEAEIEHHAs] U3MEHYUBOCTD,
O6opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3o (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosonus. [Tomynsuus kak eauHUIA BUAa U 3BOJIOLHH.

JBrxymue cuibl ((hakTopbl) SBOMIOUMUA BUIOB B Mpupoje. MyTalMOHHbIN
npoluecc ¥ KOMOWHATHMBHAs WM3MEHYMBOCTH. [lomyssiiMOHHBIE BOJHBI M Jpeud
reHoB. M3051us U MUrpanusi.

EctectBennblii oTO0p — HampaBistommii  (aktop sBomonuH. DPopmbl
€CTECTBEHHOT 0 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHM3MOB KakK pe3yibTaT 3Bodouuu. [Ipumepsl
MPHUCTIOCOOJICHN Y OpraHnu3MOB. ApoMop( 036l M UTNO0ATATITAIIHH.

Bun wu BugooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (DOpPMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonusi. DopMbl  IBONIONUU:  (uUIeTHYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoopaTruMocTs 3BOIOIUH.

[IpoucxoxJ1eHHEe OT HeClEeUHaJIu3HupOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJaNTUBHAS paguaius.

JdeMoHCcTpanuu:

[Toptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromep, A. H. CeBepuos.



Tabnuuel U cxembl: «Pa3BuTHe OpraHU4Yeckoro Mupa Ha 3emiiey, «3apoibIIIu
MO3BOHOUHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbObI  3a
cyiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTEeHU»,
«MHoroobpasue  mopoa  JKUBOTHBIX), «[Tomynsaunny, «MyTanmnonHnas
U3MEHUYUBOCTH», «ApoMopdo3bl», «Maunoananrauun», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «lIpucmoco0IeHHOCTh OpPraHU3MOBY,
«["eorpadnueckoe BUg00Opa3zoBaHue», « IKOJIOTHUECKOE BUAOOOPa30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMHU OKPACKH,
HaOoOp IUIONOB M ceMsH, Koyuiekuus «lIpuMepsl 3allMTHBIX MPUCHIOCOOJIEHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAIPABJICHHUS SBOJIONUN», 00BEMHAS MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta TO3BOHOYHBIX ».

buoreorpadguueckass kapta wwupa, KouieKuusi «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmonenp anmmkauus «llepekpéct
XpOMOCOM», BIaXKHbIe npenaparsl «Pazsurue HacekoMoro», «Pa3BuTHe JIATyIIKNY,
MukKponpenapart «Jpo3zoduna» (Hopma, MyTauu GOpMbl KPbUTLEB U OKPACKH TEIA).

JlaGopaTopHblie U npakTU4YecKue padorThli:

JlaboparopHasi padora Ne 1. «CpaBHeHue BHAOB O MOpP(]OIOrHYEeCKOMY
KPUTEPUION.

Jlabopatopnas pabota Ne 2. «Onucanue npucrnoco0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOT'O XapaKTepa.

Tema 2. Bo3HMKHOBeHHEe U Pa3BUTHE )KU3HHM Ha 3emuie.

JloHaydHbBIE TPENCTABICHUA O 3apOKACHUM >KWM3HU. HaydHble THUIoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHcHepMus. XUMUYECKas
ABOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX.
OKCHEpUMEHTAIBHOE MMOATBEPKICHHE XUMUUECKOU 3BOMIIOIIMY. HavanbHble sTansl
ounonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME ITPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLMS.
@opMHUPOBaAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojaMm. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneosoiickas spa u e€ mnepuoabl: KeMOPUUCKUH,
OPJOBUKCKHUH, CHITYPUHUCKHAM, IEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

KaitHo3oiickass »3pa W €€ TMepuoabl: MAJICOr€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepuCTUKa KIMMaTa M Ie0JIOTMYECKUX MpoleccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIMUA PACTUTEIBHOIO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU u
XKUBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYIM KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKkoro Mupa Kak oTpaxeHue 53Boiouud. OCHOBHBbIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butue npencTaBieHui o
NPOUCXOXKIACHUM YelloBeKa. MeTonbpl H3ydeHusi aHTpomnoreHe3a. (CxXoictBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBrxyiue cuibl (hakTophl) aHTpororenesa. HacneactBeHHas H'3MEHYHUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 >KW3HH, H3TOTOBJICHUE OPYAHM
Tpy/la, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenopek
yMmenbid, YenoBek mnpamoxomsumi, YenoBek HeaHAepTalbCKuM, YenoBek
pasymHbIii. Haxomku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIECTBOBaHMs, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOUAHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHasi  (dKBATOpHabHAs),  MOHTOJIOMIHAS
(a3naTcko-amepukaHckas).  UepTbhl  OPUCIIOCOOJECHHOCTH  MpeAcCTaBUTEIEH
YeJIOBEYECKHX PAC K YCJIOBHUSM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. M. Onapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHe CoJHEYHOM cucTeMbl», «Pa3Burtue
opraHuyeckoro wmupa», «PactutenpHas KieTka», <« KuBOTHas  KJETKay,
«IIpokapuornueckasi kieTka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHMSI YEJIOBEKAa U YeIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0 4YeNoBeKay», «/lpeBHeume moan», «pesHue moan», «llepsbie
COBPEMEHHBIC TI0IN», «HemoBeuecKkue pachh».

O6GopynoBanue:  Mmymsiku  «[lpoucxoxaenne  denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJepPTallblla, KPOMAaHBbOHIIA), CIJIETKH WU
n300pakeHUsT KaMEHHBIX OpYIUid MNEepBOOBITHOIO YeIOBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpeOna), TreoXpoHOJoruyeckass Ta0numna, Kowiekius «DopMbl
COXPaHHOCTH UCKOTAEMbIX >KUBOTHBIX M PACTEHUI.

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

[Tpaktrueckas padora Ne 1. «/3ydeHue MCKOMAEMBIX OCTATKOB PACTEHHUMN U
KUBOTHBIX B KOJUIEKIIUSIX.

DKCcKypeust «IBONIONHUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WA KPAaeBEIUECKUN My3€il).

Tema 3. OpranusMbl ¥ OKpPY:Ka0IIAs cCpeaa.



DKOJIOTUsl KaK HayKa. 3aJjauM U pa3Jieibl SKOJIOrud. MeTo bl HKOIOrMUeCKuX
UCCJIEIOBAHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JyILIHAs, MMOYBEHHA,
BHYTPHOPTraHU3MEHHAsI.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3KoIOruyeckux (pakToOpoB:
abuoTHueckue, OMOTMYECKHME M AaHTPOIOreHHble. JleWcTBUE HSKOJIOIMYECKUX
(hakTOpPOB HAa OPTraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OopraHu3MoOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMsl.

buornyeckue dhaxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOKMO03 U ero (opmsl. I[lapazutusm, xoomnepaiusi, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaH3M.
3HaueHre OUOTHUYECKUX B3aMMOJCWUCTBHUI /JIi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTHUKU nomyisuuud. (OCHOBHBIE IOKa3aTENH
HOMYJISLMU: YUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J{nHaMuka YuCIEHHOCTHU MONMYJISIUU U €€ PeryJIsaiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuuel u cxembl: kapra «lIpupognsie 30ub1 3eminy, «Cpeabl 0OUTaHUS
opranusMmoB», «Poronepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH poCTa
YUCIIEHHOCTH NOMYISUMU UHPY30pUU-TY(PenbKku», «llumespie nenm».

JlabopaTtopHble U NpakTHYecKUe padoThI:

JlabGoparopnas pabora Ne 3. «Mopdonornueckiue 0COOEHHOCTU PACTEHUN U3
Pa3HBIX MECT OOUTAHHUSI.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEYyCay.

[IpakTuueckas padora Ne 2. «[loncuéT miIOTHOCTH NMOMYNSIUN Pa3HbIX BUIOB
pacCTEHUI.

Tema 4. Coo01mecTBa ¥ 3K0JIOrH4eCKHe CHCTEMBI.

Coo0miecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUIOBas,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantel. CBsizu B
ouorneHose.

Dxonoruyeckre cucrtembl (dkocucTembl). lloHsiTue 00 »dKocucTeMe H
ouoreornieHo3e. @DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BElIECTB U NOTOK 3HEPTHH B DKOCUCTEME.
Tpoduueckue (umieBsie) ypoBHU dKOCUCTEMBI. [TuieBrie nenu u cetu. OCHOBHBIE
NOKa3aTeIu 3KOCHCTEMbl: OuoMacca, NPOAYKIHUS. ODKOJIOIMYECKUE MHPAMUIBI:



OPOAYKIMM, YUCIECHHOCTH, Ouomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYMBOCT,
caMoperymsiuus, pazpurue. Cykieccusl.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOr€HHBbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe n X03sMCTBEHHOE 3HAUECHUE arPOIKOCUCTEM 1 YPOOIKOCHCTEM.

buopasnoobpaszue kak QakTop ycToMuMBOCTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o ouochepe. I'panuiipl, coctraB U CTpyKTypa
ouoceprr. JKuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH Ouochepbl Kak
ro0agbHOW 3KOCHCTEMBl. JlMHaAMUYeckoe paBHOBeCcME U oOpaTHasi CBs3b B
o6uocdepe.

KpyroBopoTsl BemiecTB 1 OMOreoXMMHUECKUE IIUKIIbI 3JIEMEHTOB (yriepoja,
a3zoTa). 30HaNbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omocdepe 3emin. AHTPONOreHHbIe U3MEHEHHs B Onocdepe.
I'moGanbHbIE 2KONTOTHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHM€e NPUPOIbI U YesioBeuecTBa. CoxpaHeHue 6rnopazHooOpasus
KaKk OCHOBa YycToWuumBocTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
OPUPOAHBIMUA PECYPCAMHU U UX HCNONb30BaHUE. JlOCTHKEHNS OMOJIOTMM U OXpaHa
IPUPO/IBI.

JdeMoHcTpanuu:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumessie 1enu», «bHOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponueie coobmiectBa», «llenu nuraHus», «IKOJIOTMYECKAs MHPAMUTAN,
«buocdepa u yenoBek», «IKocUCTEMA HITUPOKOIUCTBEHHOI'O Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomneHnos BomoéMan, «ArporeHod», «lIpumepHbie
AHTPOIIOT€HHBIE BO3JICHCTBUS Ha IPUPONY», « BakHENIIINE HCTOUYHNUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BaxkHeillnas coctaBistonias ouocheps»,
«®DakTtopel  gerpagauuud  nouB»,  «llapuukoBwii  3ddekT»,  «DakTophl
PaaMoOAaKTUBHOTO 3arpsisHeHus Ouocdepbr», «OOmas crpykrypa Ouocheps,
«PacnpocTtpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azota B IpUpOIE».

OO6opynoBanue: Mojenb-anmmIukanus «TunuyHble OHOILEHO3bI», TepOapwuii
«PacTurenbHBIe COOOIECTBAY, KOIUIEKIINA «bHOIIeHO3Y, «BpeauTenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUN PACTEHUI U dKUBOTHBIX,
NPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIaM OAHOro Buaa, KpacHast kHura
Poccuiickoii  ®enepanmu, u300paKeHUS OXpaHSEMbIX BHJIOB pAacTEHUH U
KUBOTHBIX.



IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMUBI 110 BUOJIOT' M
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

Cornacao ®I'OC COO, ycraHaBIMBaOTCA TPEOOBAHUSA K pe3yJbTaTaM OCBOCHUS
OOy4YaIOIIMMHUCSL MPOTrpaMM  CpeJHEero o0mero oOpa3oBaHUsA: JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX pE3yJbTAaTOB OCBOEHUA mpeamera «buosorus»
BBIJICJIEHBI CJIEAYIOLIME COCTABJISIOIINE: OCO3HAaHHE OOYYaIOIIMMHCS POCCUMCKOM
IPAXKIAHCKON UAEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U
CaMOOIIPEICIICHNUI0, HAIMYME MOTUBAIMH K 00yUEHUIO OMOJIOTHH, [IeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOCKICHUN JUYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPATUIMA pa3BUTHS OUOJOrMYECKOrO0 3HAHMs, TOTOBHOCTh U
CIIOCOOHOCTh O0YYAIOIIUXCSl PYKOBOJCTBOBATHCA B CBOEH JEATENHHOCTH 1IEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKaMHU, MPUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHUf,
HaJU4Yue KOJIOTMYECKOr0 MPaBOCO3HAHUSI, CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTH
YKU3HECHHBIE TUUIAHBI.

JIn4HOCTHBIE pE3yNIbTaThl OCBOEHUS MNpeaMera «buonorus» TOCTUTalTCs B
C€IMHCTBE YYEOHOW U BOCHHUTATEIBHOW JIEATETLHOCTH B COOTBETCTBHUH C
TPAJAUIIMOHHBIMA POCCUUCKAMHU COLIMOKYJIbTYPHBIMH, MCTOPUUYECKHUMHU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B OOIIECTBE IMpaBWIaMU W HOPMaMH
MOBEJACHUSI M CIOCOOCTBYIOT TIPOIECCaM CaMOINO3HAHUS, CaMOBOCIUTAHUS W
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH MTO3ULMH JIMYHOCTH, TATPUOTU3MA, YBAXKECHUS K
3aKOHY W IMPaBOMOPSAKY, YEIOBEKY TpPyJda MU CTApIIEMy MOKOJIECHHUIO, B3aUMHOIO
YBOKCHHS, OEpPEKHOTO OTHOIIEHUS K KYJIBTYPHOMY HACIEIUI0 W TPAJAUIHUSIM
MHOTOHAlIMOHAJIbHOrO Hapoaa Poccuiickor denepanuu, Npupoie U OKPYKAKOLIEH
cpene.

JInuHOCTHBIE PE3yNbTaThl OCBOCHHUS yueOHOro mpeamera «buonorusy OomKHbBI
OoTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYYAIOIIMXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTpPEHHEH TMO3HUIMEN JUYHOCTHU, CHCTEMOW IICHHOCTHBIX
OpUEHTAIlM{,  TO3UTUBHBIX  BHYTPEHHUX  YOSXKICHHH,  COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTSAM POCCUNUCKOT0 O0IIECTBA, pACIIMPEHUE YKU3ZHEHHOTO OTbITA
U OIbITa JIEATEIbHOCTM B IIPOLIECCE pean3ald OCHOBHBIX HAIlPaBIICHHI
BOCHUTATEIIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMK OO0yYaromerocsi Kak akTUBHOTO W
OTBETCTBEHHOT' 0 4JIEHA POCCUMCKOTO OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHUE 3aKOHA U
MIPaBOMNOPSIIKA;
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TOTOBHOCTh K COBMECTHON TBOPYECKOM AEATETLHOCTU MPHU CO3IaHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YUCOHBIX U ITO3HABATEIbHBIX 33714, BHINOJTHEHUN OMOIOTHUECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAENATh COOCTBEHHYIO MO3UIIMIO TI0 OTHOIICHHUIO K SBICHHSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYMUTHIBATh B CBOUX JIEHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJTHUUECTBY B MIPOIIECCE COBMECTHOTO BHITIOTHEHUS YUEOHBIX,
[IO3HABATEJILHBIX U UCCIIEN0BATEIbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLLIEHUS K MHEHHIO
OIMTOHEHTOB TP 0OCYKEHUN CITIOPHBIX BOIMPOCOB OUOJIOTMYECKOTO COICPIKAHMS;

FOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEATENBbHOCTH;

2) IaTPMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TpakIaHCKOW HJIEHTUYHOCTH, MATPUOTHU3MA,
YBAXKEHUSI K CBOEMY HapOAy, YyBCTBa OTBETCTBEHHOCTHU nepen PoauHon, ropaoctu 3a
CBOM KpaHl, CBOWO PoauHy, CBOMl S3bIK W KYJIbTYpy, MNPOILLJIOE W HACTOSIIEE
MHOTOHaIIMOHAJILHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIEIUI0 M MHaMITHUKAM IIPUPOIBI,
JNOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIIOCOOHOCTh OIICHUBATH BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOrvy, MOHUMAaHUs 3HAYCHHSI OMOJIOTUH B MO3HAHUW 3aKOHOB MPUPOJIBI, B KU3HU
YeloBeKa M COBPEMEHHOT'O 00I11eCTBa;

unenHas yOeXIEHHOCTb, TOTOBHOCTh K CHyXEHHUIO M 3amure OTedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBEICHHS,;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JJUYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJMUTENSM, CO3JAHHI0 CEMbH HA OCHOBE
OCO3HAHHOTO MPUHATHUSA LIEHHOCTEW CEMEUHON KU3HU B COOTBETCTBUM C TPAAULIUAMU
HaponoB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYas JCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOT O TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

IIOHMMAaHHE 3MOLMOHAJIBHOI O BO3ACUCTBHUS ;KUBOU IIPUPOJIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CAaMOBBIPAKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIIEHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JIUYHOCTH;
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5) ¢usunyeckoro BocnMTAHMSA, (GOPMHUPOBAHUSA KYJbTYPbl 310POBbS U
IMOIMOHATBLHOTO 0JIArONOJIyYns:

MMOHUMAaHHUE W peaM3alus 3JI0POBOTO U 0€30MacHOro oopasza Ku3HU (310POBOE
MUTaHWE, COOJIIOICHNE TUTUEHUYECKUX MPABUI U HOPM, COATAHCHUPOBAHHBIN PEXUM
3aHATUM W OTAbIXa, peryispHas (u3uyeckas AaKTUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IICHHOCTH TPABIII WHANBUAYaTLHOTO M KOJUIEKTUBHOTO O€30ITacHOT0
MOBEJICHUSI B CUTYAIIUSIX, YTPOKAIOIIHNX 30POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TIOCJICICTBUH M HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOIr0 BOCIMTAHMSI:

TOTOBHOCTh K TPY/ly, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYA0II00HUE;

TOTOBHOCTh K aKTHUBHOW JIEATCIIBHOCTH TEXHOJIOTHYECKOW | COIMaJIbHOU
HAIPaBJIECHHOCTHU, CIOCOOHOCTh WHUIIMHUPOBATh, IIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHATh TaKYyIO JESTEIbHOCTD;

UHTEpEC K pas3iuyHbIM cdepam mnpodecCUOHATBLHONU NEITEIbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BRIOOP OyayIIeH nmpodeccun u peaan3oBbIBaTh COOCTBEHHBIC
’KU3HCHHBIE TUIaHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha TPOTIKEHUH
BCEM JKU3HH;

7) IKOJIOTN4€eCKOTr0 BOCIIMTAHMS:

AKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOMICHHE K MTPUPOE KaK UCTOYHUKY JKU3HU HA
3emJiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS  DKOJOTMYECKOW KYJIbTYphl: TPUOOPETCHHE OIbITa
TUTAHUPOBAHUSI TIOCTYIIKOB M OIICHKU MX BO3MO>KHBIX TIOCIIEJCTBUMN JIJISi OKPY>KaOIIEH
Cpenbl;

OCO3HAHHE TIJI00AJBLHOIO0 XapakTepa JKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTH MCTIOIB30BATh MPUOOPETaEMbIE IPU U3YYCHUH OUOJIOTHU 3HAHUS U
YMEHUSI IPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PAllMOHATBLHBIM IPUPOI0NOJI30BAHIUEM
(coOmroieHre TpaBUJl TIOBEJICHUS B MPUPOJE, HANPABICHHBIX Ha COXpPaHCHUE
PaBHOBECHS B 9KOCHUCTEMaxX, OXpaHy BHJIOB, SKOCHCTEM, OMochepsl);

AKTUBHOE HETNPUATHE NCUCTBUH, MPUHOCAIIUX BPEI OKPYKAIOIMECH TPUPOIHOMU
cpelne, yMEHHE NPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJOTMYECKHUE MOCIEACTBUS
MpeANTPUHUMAEMBIX JEHCTBUHN U IPEAOTBPAIIATh UX;

HAJIMYHE Pa3BUTOTO DKOJOTMYECKOTO MBIIUIEHUS, YKOJOTHYECKOU KYJIbTYPHI,
OMbITA JIESITEIHbHOCTH AKOJOTMUECKON HAIMpPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCA
MMHU B TTO3HABATEIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHUKE, TOTOBHOCTU K
YYaCTHIO B MPAKTUYECKOU JIESITEIIbHOCTH YKOJIOTHYECKOW HAaNPaBJIeHHOCTH;

19



8) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpMHPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKM M OOLIECTBEHHOM IpPAaKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SA3BIKOBOM M YHUTATENbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aUMOJEHCTBHS MEXAY JIOJbMU U NTO3HAHUS MUPA;

MOHUMaHuEe CrenuduKu OWOJMOTHMM KaK HAayKH, OCO3HaHHS €€ PO B
dbopMUPOBaHMN PAMOHAIBHOTO HAYyYHOT'O MBIIIICHUS, CO3JaHUM IIETIOCTHOTO
MPENCTABICHUS 00 OKpyXKalolleM MHpE KakK O €AUHCTBE NPHUPOJbI, YeJIOBEKA U
oOmiecTBa, B TMO3HAHWM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpodiieM
COXPAaHEHUs! IPUPOJHOIO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJOTMU JJIE COBPEMEHHOW LIMBUIM3ALUU:
o0OecriedyeHus: HOBOT'O YPOBHS pa3BUTUS MEAUIMHBI, CO3JaHUE TIE€PCIEKTUBHBIX
OMOTEXHOJIOT U, CIOCOOHBIX pelIaTh pecypcHbIe MPOOIEMbI PA3BUTHS YEIOBEUECTBA,
MOHUCKa MyTeH BbIXOAa M3 TJIO0AJIBHBIX IKOJOTMYECKUX MpoOjiIeM H obecreueHus
nepexoAa K yCTOWYMBOMY Pa3BUTHIO, PAallMOHAIBHOMY HMCHOJIb30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyUYEHUU OMOJIOTMYECKUX 3HAHUM B LIEJSIX TTOBBILICHUS
o0Imell KynbTyphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKUMOHANBHOW TI'PAMOTHOCTH oOOydamomuxcsd, (GopMupyeModl NpH H3yYEHUU
O1oJI0ruy;

IIOHUMAaHUE CYIIHOCTH METOOB II03HAHMS, HCIIOJIB3YEMBIX B ECTECTBEHHBIX
HayKaX, CIOCOOHOCTH HMCIIOJIb30BATh MMOyYaeMble 3HAHUS JJIs aHAIN3a U OObSICHEHUS
SIBJICHUM OKPY’KAIOLIET0 MUpa U MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUE J€aTh
00OCHOBaHHbBIEC 3AKIIOYEHUS HA OCHOBE HAY4YHBIX ()aKTOB M MUMEIOIIMXCA JaHHBIX C
LEJBIO MTOJIYYEHUS JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO MCIHOJBb30BATh OHOJIOTMYECKUE 3HAHUS IS
pelieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE WEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISThH
IIPOEKTHYIO U MCCIIEA0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUID U
caMOO0OpPa30BaHUIO, K AKTUBHOMY T[OJYYEHHUIO HOBBIX 3HAHUM MO OUOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yNbTaThl OCBOEHUS ydeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YUMbIe JUIsi  (OPMHPOBAHUS MHPOBO33PECHHS  OOYYAFOIITHXCSI
MEXKIUCUUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIeHayUYHbIe TMOHSITHUS, OTpa)Xarollue
IEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa U CHenu(pUKy METOJOB IO3HAHUS,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHUsl, SBICHHUE, MPOIECC,
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CUCTEeMa, HAay4yHbId (DaKT, MPUHLMIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
WCClieIOBaHUEe, HAOI0/ICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUX), YHUBEPCAIbHbIE
yucOHBIC  JIeWCTBUSA  (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISATHBHBIC),
oOecreunBaromue (HopMupoBaHne (HYHKIIMOHATHLHON TPAMOTHOCTH W COIMAITBHOU
KOMIIETEHIIUN 00yYarolnuXxcs, CIOCOOHOCTh 00YUYarOIIUXCSl UCTIOIB30BAaTh OCBOCHHBIE
MEXIUCIUIIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIC Y4YCOHBIC
JNEUCTBUSA B MO3HABATEIILHON U COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJabTaThl OCBOSHUS TPOTPAMMBI CPEIHEro O0OIIero
00pa3oBaHUs JIOJKHBI OTPAKaTh:

OBJjajieHne YHUBEPCATbHBIMH YUeOHBIMH NMO3HABATEIbHBIMHY IEHCTBUSIMU:

1) 6a30BbIE JIOTHYECKHE IeHCTBHA:

CaMOCTOSITEIILHO dbopMynHpoBaTh u aKTyaJu3UpOBaTh npo0eMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPM OCBOCHUW 3HAHWUUW TMPUEMBI JIOTHUECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHUs, KiIacCHU(UKaIu, 000OIIEHHUS), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TMOHATUM (BBLACHATh UX XapaKTEpHbIC TMPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MTOHSITHUSIMH);

OmnpeAeNsaTh LeIH JeSITEIbHOCTH, 3ajaBas IlapaMeTpbl U KPUTEPUU HX
JTOCTH>KEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJIECHHBIMHU LIETSAMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUSA sl OObsICHEHUS (AKTOB U SIBJIICHUU
YKUBOU IIPUPOJIBI,

CTPOMUTH JJOTUUECKUE PACCYKAEHUS (MHAYKTUBHBIC, ACAYKTUBHBIEC, TT0 AaHAJIOTHUH),
BBISBJISITh 3aKOHOMEPHOCTHM M MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX,
(GhopMyIIUpPOBaTh BHIBO/BI U 3aKJIIOUCHUS;

IPUMEHATh CXEMHO-MOJICIIbHBIC CPEACTBA IJIsl MPEACTABJICHUS CYIIECTBEHHBIX
CBSI3€H U OTHOIIECHUH B M3y4aE€MbIX OMOJIOTMYECKNX 00BEKTAX, a TAKXKE MTPOTUBOPEUHI
Pa3HOTO POJIa, BHISBICHHBIX B PA3TUYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHHUS MPOOJIEeMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHalibHBIX U HeMaTepUalibHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YyJbTaTOB
L[EJISIM, OIIEHUBATh PUCKU MOCIIEICTBUIN AEATEILHOCTH;

KOOPJAMHUPOBATH U BBIMOIHATH PabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TPOOIEM.

2) 0a3oBbIe HCCIAeI0BATEILCKHE TeHCTBHS:

BJIQJIETh HABBIKAMHU Y4€OHO-UCCIIEIOBATEIBLCKOM M TPOEKTHON JesATEeNbHOCTH,
HaBbIKAMU  pa3pelieHuss  MnpoodsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3adad, MPHUMEHEHUIO
Pa3JIMYHBIX METO/I0B MO3HAHUSI;
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WCITOJIB30BaTh PA3IUYHBIC BUJBI JCSITSIHHOCTH IO TIOJYYCHUIO HOBOTO 3HAHUA,
€ro MHTEPIIPETAIluH, TPEOOPA30BAHUIO U TIPUMCHCHHIO B YUCOHBIX CUTYAIMsIX, B TOM
YHCIIC TIPU CO3aHUH YYEOHBIX M COLUATBHBIX MTPOCKTOB;

(dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHUEH,
KJTFOUEBBIMHU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (POpMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTeNbHON
JESATENBHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBISIBIIATH  NIPUYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJlM3UpPOBATh  3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI ISl JI0Ka3aTeIbCTBA CBOUX
YTBEPKJECHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a/]a4ll Pe3yIbTaThl, KPUTHIECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAaITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh II€JICHANIPABICHHBIM TOWCK TMEepeHoca CPEACTB M CIOCOOOB
JEUCTBUS B MPOPECCHOHATIBHYIO CPENY;

YMETh TIEPCHOCUTh 3HAHUS B IIO3HABATEIBHYIO M MPAKTHYECKYIO O0JacTH
KHU3HECATCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC WJCH, MpEAJiaraTh OPUTHHAIBHBIC TMOAXOABI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHMUS.

3) paGora ¢ uHpopmManuei:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHGOpMAIHMH (TEKCTE y4eOHOTO
nocoOusi, HAay4YHO-TIONMYJSPHOW  JHUTEpaType, OHOJOTMYECKHX  CJOBapSAX M
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHaAIU3HPOBATH
MH(OPMAIUIO PA3TMYHBIX BUIOB U (HOPM MpEACTABICHUS, KPUTUYECKU OLICHUBATh €€
JIOCTOBEPHOCTH M HETIPOTHUBOPEUYNBOCTH;

(GhopMyIMpOBaTh 3aMpPOChl W TPUMEHSITH Pa3IMYHBIC METONBI MPHU TOUCKE U
orOope Ouosiornyeckod uHPOpMAIMK, HEOOXOIUMOW [Jisi BBIMOJHEHUS] Y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT  HCMIOJB30BaHHS  WH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHA, COBEPIICHCTBOBATH KYJIBTYPY AKTHBHOTO HCIIOJIB30BAHUS Pa3TUIHBIX
MTOVCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMpATh  ONTHUMalbHYIO  (OpMy  MpeacTaBlICHUS
Ouonorndyeckoit nHGpopManuu (CxeMbl, rpaduKu, AUArpaMMBbI, TaOJIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA IIPH PabOTE ¢ OMOIOTHYECKON
uH(popMaIue: MPUMEHATh XUMHUYECKUe, (PU3NYECKUue M MaTeMaTUYeCKUE 3HAKU U
CUMBOJIBI,  (GopMynbl, aOOpeBHATypy,  HOMEHKJIATypy,  HCIOJIb30BaTh M
npeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJIMYECKUE CPECTBA HATJISAHOCTH;
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BJIJICTh HaBBIKAMH PACIIO3HABAHMS U 3alTUTHI WH(GOpMAIMH, WH(OPMAITMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBj1ajieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU JA€HCTBUSIMH:

1) o0mmeHne:

OCYIIECTBIIATH KOMMYHHKAIIUU BO BCEX cdepax KM3HU, aKTUBHO Y4aCTBOBATh B
IUajore Wi JUCKYCCHUM TIO CYIIECTBY OOCYyXIaeMoW Tembl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BRICKA3bIBATh CY)KJICHUSI OTHOCUTEIHHO BHITIOHEHHUS Tpe/jlaraeMoi 3a1auu,
YYHUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMI APYTHX YIACTHUKOB JTUAJIOTA WU
JTUCKYCCHH);

pacno3HaBaTh HeBepOajbHbIE CpPEIACTBAa OOIEHUSA, T[OHUMATh 3HAYCHUE
COIMANTbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MDIUKTHBIX CUTYyaIluil, YMETh
CMSTYATh KOH(DIIMKTHI U BECTH TTEPETOBOPHI;

BJIQJCTh PA3IUYHBIMA CIIOCOOAMHU OOIICHUS M B3aUMOJCHCTBHS, IOHUMATh
HaMEpEeHUs APYTHUX JIOJIeH, IPOSBIISTh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B
KOppEKTHOM popme hopMyIMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO W3JIaraTh CBOK TOYKY 3PCHUS C HWCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IesITeIbHOCTD:

MOHUMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIWBHIYATHHOU
paboThl MpU pElIeHUH OHOJOTMYECKOM MpoOsieMbl, 00OCHOBBIBATh HEOOXOJAUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHUS MPU PEIICHUN YIeOHOH 3a1aum;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX JCUCTBUH C y4E€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXK0T0 YeHAa KOJJICKTHBRA,;

MpUHUMATh  I[EIM  COBMECTHOH  JEATEIbHOCTH,  OPTaHW30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUS MO €€ JIOCTHXKEHHMIO: COCTABJISITH IUIaH JIEHCTBUH,
pacnpeneisTh poii ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKIATh pPe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh Ka4eCTBO CBOET'0 BKJAJa W KaKJIOTO yJ4aCTHHKA KOMaHIBI B OOITUH
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

mpeajiaraTh HOBBIE TPOEKTHI, OIEHWBATh WJEH C TIO3UIIUMU HOBU3HBI,
OPUTHUHAIBHOCTH, TTPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETMUECKOE TIOBEICHHUE B PA3JIUIHBIX CUTYAIIHIX,
MIPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, OBITh MHULIUATHBHBIM.

OBy1aleHHe YHMBEPCAJIbLHBIMH PeryJsiTUBHBIMH J1€iCTBUSIMU:

1) camoopraHu3anus:

UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISIBJICHUS MPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11E€JIEBBIC U CMBICIIOBBIC YCTAHOBKU
B CBOMX JICUCTBUSIX U MIOCTYIKAX 11O OTHOIICHHIO K )KUBOUW MPUPOJIE, CBOEMY 37]0POBBIO
U 3JI0POBBIO OKPYKAIOUIUX;
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CaMOCTOSITEJIHO OCYIIECTBIISITh MO3HABATENbHYIO JESITENbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh W (OPMYJIUPOBAaTh COOCTBEHHBIC 3ajadyd B 00pa3oBaTeIbHOMN
JESATETbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTABJIATH IJIaH PELIECHUs MPOOJIEMBbI C YUYETOM MMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANIOUTCHUH;

JABaTh OLICHKY HOBBIM CUTYyalUsIM;

paciupsTh paMK1 y4eOHOro mpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHU;

JeNiaTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pellIeHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYAULIMH B Pa3HbBIX
00JacTsAX 3HAHMM, MOCTOSHHO IMOBBINIATH CBOM 0Opa30BATENbHBIA U KYJIbTYPHBIH
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaThb OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIa/IeTh HaBBIKAMU IMO3HABATENIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JEIUCTBUI U MBICJIIUTEIIBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHMM, HCIIOIB30BATh
npuéMbl pedIeKCUU AJIsl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEILICHUS;

YMETh OILICHMBaTh PHUCKA U CBOEBPEMEHHO MPHUHHMATh PELIEHUS 10 UX
CHI)KEHHUIO;

MPUHUMATh MOTHBBI M AapryMEHTbl JPYrUX TMpPH aHAIW3€ PE3YyJIbTAaTOB
NESITENbHOCTH;

3) npuHsiTHE Cedsl ¥ IPYTUX:

NpPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBbI M apryMEHThl JpPYIMX I[pU aHalu3€ pPe3yJbTaTOB
NESITENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKHU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIMU JPYTOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmernbie pe3ynbrarsl ocBoeHus mporpamMmmbl COO 1o 6uonorun Ha 6a30BOM
YpOBHE BKJIIOYAIOT CHieIU(pUUecKre s yueOHoro npeamera «buomorus» HaydHbIe
3HAHMS, YMEHHMS M CHOCOObI JEMCTBUH IO OCBOCHHMIO, WHTEpIpETAlMU U
npeoOpa3oBaHUI0 3HAHUW, BHJIBI JEATEIHOCTH MO TOJYyYEHHIO HOBOTO 3HAHUSA U
MPUMEHEHUIO 3HAHWM B Pa3IMYHBIX YUEOHBIX CHUTYyalMsX, a TakKe B pPealbHbIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouosorueil. B mnporpamme mnpeameTHbie
pe3yNbTaThl MPEICTABICHBI 110 F0JIaM 00yUYEHUS.

[IpenmerHble pe3ynbTaThl OCBOEHUSA ydeOHOro npenmera «buonorusi» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

24



c(OpMHUPOBAHHOCTh 3HAHUM O MECTE W POJM OUOJIOTMH B CHCTEME HAyYHOrO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpPa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIMH, (PYHKIIMOHATIBHON I'PaMOTHOCTH 4YeJIOBEKa
JUTSL PEILICHUS] )KU3HEHHBIX 3a/1ad4;

YMEHHUE PACKPHIBATH COJEPKaHUE OMOIOTMUYECKUX TEPMUHOB U MTOHSATUHN: KU3Hb,
KJIETKA, OpTaHu3M, MeTa0o0JIn3M (0OMEH BEIIECTB U MPEeBpaIieHue YHEPTUN ), TOMEOCTa3
(camoperynsuusi), ypoBHEBasi OpraHu3alusi KUBBIX CHCTEM, CAMOBOCIIPOM3BEIICHUE
(penpolyK1iusi), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE Wu3Jaratb OWOJIOTMYECKUE TEOpUH (KJIETOYHas, XpOMOCOMHasi,
MYTAaIMOHHAs, IIEHTPAJIbHAS JOTrMa MOJIEKYJISIpHON Onosiorun), 3akonsl (I'. Mengens,
T. Moprana, H. 1. BaBuiioBa) u yueHus (0 eHTpax MHOrooOpa3us U IPOUCXOKIECHUS
KyJabTypHbIX pacteHuid H. . BaBuioBa), onpeaensTh TpaHUIlbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMAaM;

yMEHUE BIAJeTh METOJAMH HAyYHOTO MMO3HAHHS B OWOJIOTMH: HAOJIOJCHHE U
OMHMCAHME >KUBBIX CHCTEM, IPOLECCOB M SIBJICHUN, OpraHu3alusi U MpPOBEJIECHUE
OMOJIOTMYECKOr0 AKCIEPUMEHTA, BBIJIBH)KEHHE TMIIOTE3bI, BBISBICHUE 3aBUCUMOCTHU
MEXAY HCCIEIYEMbIMH BEIIMYMHAMHU, OOBSCHEHHWE TOJYUYCHHBIX pPE3YNIbTATOB,
HCII0JIb30BaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJBI HA
OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIC IMPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT H
HYKapyuoOT, OJHOKJIETOYHBIX Y MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH
npoIeccoB: OOMEHa BEIIECTB W MPEBpAIICHHUS HHEPrHH B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOT0 U HHEPreTHYecKOro oOMeHa, XEeMOCHMHTEe3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS,  PA3MHOKEHHS, HMHAUBUIYAJIbHOTO  Pa3BUTUA  OpPraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHSTH TONYYCHHBIC 3HAHHS 11 OOBSICHCHHS OWOJIOTHYCCKUX
MIPOIIECCOB U SIBJICHUM, JIsl PUHSATHS MPAKTUUECKUX PEIICHHUIN B TOBCETHEBHOM KU3HU
C Ledbi0 olecrieueHus: 0€30MacHOCTH CBOETO 3J0POBBS M 3/I0POBbSl OKPYKAIOIINX
JIF0JIeH, COOJTI0ICHUSI HOPM TPaMOTHOTO TTOBEJICHHSI B OKPY KaIOIIe IPUPOTHOM Cpeie,
MOHUMaHUE HEOOXOAMMOCTH UCIIOJIb30BaHUS TIOCTHXKEHHI COBPEMEHHOM OMOJIOTUU U
OMOTEXHOJOTUM JJIs1 pALIMOHATIBHOTO MPUPOI0NIOJIb30BAHUS;

yYMEHHE pellaTh dJIEMEHTapHbIe TeHETUYECKHE 3a]]a4l HA MOHO- U JTUTHOPHUIHOE
CKpelIMBaHue, CICTUICHHOE HACIeIOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHus ISl PeACKa3aHusl HACJIeI0BaHMSI PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOIHATh J1a0OpaTOpHblE W MpaKkTUYECKHWe paboThl, COOII0IATH
IpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTUYECKH OIICHWBAaTh W HHTEPHPETHPOBATH  HH(POPMAIUIO
OMOIOrMYECKOT0 COMIePKaHus, BKIIOYAIOIIYIO TICEBOHAYYHbIE 3HAHUS U3 PAa3TUIHbBIX
MCTOYHUKOB (CpeCcTBa MacCOBOW HH(OpPMalMM, HAYYHO-TIOMYJISIPHbIE MaTepuabl),
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ATHUYECKHUE AaCTEKThl COBPEMEHHBIX HCCIICOBAHMNA B OHONOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE co37aBaTh COOCTBEHHBIC MUCbMEHHBIC U YCTHBIE COOOIIEHUs, 00001Iast
Ouonornyeckyo HHGOPMALHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh
MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» ¢ 11
Kaacce TOMKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE€ U POJIU OHOJIOTHMH B CHUCTEME HAYYHOTO
3HaHUSl €CTECTBEHHBIX HAyK, B ()OPMUPOBAHWUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHMs, O BKJIAJE POCCUUCKHX U 3apyOe HBIX
y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJOTUH, (QYHKIIMOHATIHHOW I'PAMOTHOCTH YEJIOBEKa
IUIS pelIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PAacKphIBAaTh COJECpKaHUE OMOJOTHYECKUX TEPMUHOB M TIOHSITHI: BHII,
NOMyJISLKsA, TEHO(MOH, DSBONIONUS, MABWKYIIME CUIbl ((aKTOpbl) DBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJ000pa30BaHUE, SKOJIOTUYECKUE (HAKTOPHI,
HKOCHCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYLEHTHI, [IeH MUTaHUs, SKOJOTHIecKas
nipamMujia, OuoreoieHos, onocdepa;

yYMEHHE U3Jlaratb OMoJIOruueckue Teopuu (3BosouroHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKas TEOpHUs HBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxoxctBa K. M. bapa, uepenoBaHus IiIaBHbIX HanpaBiIeHUW U nyTel spomonun A. H.
CesepuioBa, yueHusi o o6uochepe B. WM. Bepnaackoro), omnpenensitb rpaHUIbl UX
NPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJETh METOAAMH HAy4YHOIrO MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
ONMCAaHUE KHUBBIX CHUCTEM, TPOIECCOB M SIBICHHUW, OpraHW3aIlsi W TMPOBEICHUE
OMOJIOTMYECKOr0 IKCIEPUMEHTA, BBIIBM)KEHHE THMIIOTE3bl, BBISBICHUE 3aBHCHUMOCTU
MEXJy HCCIEIyEeMbIMU BEJIMYMHAMM, OOBSICHEHHE TMOIYYEHHBIX pPE3YyJIbTaTOB,
UCTIOJIb30BAaHHBIX HAYYHBIX MOHSTHH, TEOPH U 3aKOHOB, YMEHUE JIeJaTh BHIBOJBI HA
OCHOBAHUH MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE TMPU3HAKU CTPOCHHS OMOJIOrMYECKUX
OOBEKTOB:  BHUJOB, MOMYJSLMHA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLCHTOB,
OMOTEOIICHO30B M DKOCHCTEM, OCOOCHHOCTH  MPOIECCOB:  HACIEACTBEHHOMN
W3MEHYUBOCTHU, €CTECTBEHHOrO OTOOpa, BHUIA000pa30BaHUS, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JIEUCTBUS SKOJOTUYECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB
U TIOTOKA SHEPTUU B SKOCUCTEMAaX, aHTPOIOTCHHBIX U3MEHEHHI B SKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX IIUKIIOB B Orocdepe;

YMEHHE TPUMEHSTh TOJYYCHHbIE 3HAHUSA /I OOBSICHEHUS OHOJOTHYECKHUX
MIPOLIECCOB U SIBJICHUH, JIJISl IPUHATHUS MPAKTUUECKUX PEIICHUHN B TOBCEIHEBHOM KU3HU
C Lenplo obecriedeHusi OE30MacCHOCTH CBOETO 3[0POBbS U 370POBbSI OKPYKAIOIIMX
JFOZICH, COOII0/IEHUSI HOPM TPAaMOTHOT O MTOBE/ICHHUS B OKPYXKAIOIIEH IPUPOTHOM Cperie,
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MOHWMaHHE HEOOXOJUMOCTH HCIIOJNIb30BAHMS JOCTIKEHUN COBPEMEHHOW OHMOIOTHH
IS PaIlMOHAIBHOTO TIPUPOIOTIONH30BaAHHUS;

YMEHHME pelaTh 3JeMEHTapHble OMOJIOTMYECKHE 3aJla4M, COCTaBISATH CXEMBI
MepeHoca BEIECTB U SIHEPTUU B IKOCUCTEMAaX (LIeMH MUTAHUs);

YMEHUE BBINOJIHATh Ja0OpaTOpHblE U MpakTUYECKUe padoThl, COOJIIOAATH
npaBuia mpu padbore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PY0BAaHUEM;

YMEHHE KpPUTHYECKH OLEHMBATh W  HUHTEPHOPETUPOBATH  HMH(OPMALUIO
OHMOJIIOrMYECKOro COJIEPKaHus, BKIIIOYAIOITYIO TICEBAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpelIcTBa MAaccOoBOW HH(OpPMALMM, HAYYHO-TIOMYJISIPHbIE MaTepHualbl),
paccmaTpuBaTh  TJI0O0ANbHBIE  JKOJOTMYECKHE  MPOOJEeMbl  COBPEMEHHOCTH,
(bopMHPOBATH 1O OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HUITHUIO;

yYMEHHUE CO37aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHUS, 000011Iast
Oononornyeckyo HHOOPMAIHMIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCIOIB30BATh
MTOHSATUMHBIN anmapat OMOJIOTHUH.
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