[OKYMEHT NOAMVCAH
¥ QNEKTPOHHOM MOAMNCHIO

Pa6Gouyasi nporpamma no yueonomy npeamery «buosiorusp» (6a3oBblii ypoOBeHb),
yTBepskaeHa npukasom aupekropa MAOY «COIHI Ne 14» ot 11.08.2023 r. Ne 0431

1. PabGouas mporpamma mo ydeOHOMY mnpenmery «buonorus» (06a30BbIii ypOBEHB)
(mpeametHas obnacth «EcTecTBEeHHO-HAyYHBIC MPEAMETH») (lajiee COOTBETCTBEHHO - IpOrpamma
no Owosornu, OWONOTHMA) BKIIOYACT MOSCHUTEIBHYIO 3alHCKy, COJIEpXKaHUEe OOydeHHs,
IUTAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS ITPOTPAMMBI 110 OHOJIOTHH.

2. lloscHuTenbHasi 3almUCKa OTpaXkaeT oOOIIMe Ied U 33Jauyd H3Y4YeHHs OHOJIOTrHH,
XapaKTePUCTUKY ICHUXOJIOTHYECKUX TMPEANOChUIOK K €€ H3YYeHHIO OOYyYarolIMMHUCA, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOAXOAbl K OTOOpY COJep:KaHus, K OINpeAesICHUI0
IUTAHUPYEMBIX PEe3yIbTaTOB.

3. COI[ep)KaHI/IC O6y‘IeHI/IH PACKPBIBACT COACPIKATCIbHBIC JIMHUH, KOTOPLIC IIPCJIararoTCAa
JUIA 00s13aTeNBLHOr0 HN3YUYCHUA B KAXKIOM KJIACCE HA YPOBHE CPCAHCTO 06H_IGFO 06p330B8.HI/IH.

4, HJ'IaHI/IpyeMBIC pPE3yJIbTaTbl OCBOCHUA IIPOTPAMMBI 110 OMOJIOTMH BKJIFOYAIOT JIMYHOCTHBIC,
MCTAIIPpEAMCTHBIC PE3YJIbTATBl 3a BECb IICPUOL 06y‘IeHI/I$I Ha YPOBHC CPCOHCTO 06]1.[61"0
06p330BaHI/I$I, a TaAKXKC IIPECAMCTHBIC JJOCTHIKCHUA o6yt1a10meroc;1 3a Ka)I(I[BIfI rojg O6y‘leHI/IH.

5. IlogcuuTenbHas 3aMucKa.

5.1. Ilpu pa3paboTke mporpaMMbl 1O OMOJIOTUH TEOPETUUYECKYIO OCHOBY ISl ONpEIeTICHUS
MOJX0I0B K (POPMUPOBAHUIO COIEPKAHUS yueOHOTO npeaMeTa «bHomorus» coCTaBUIN:

koHuenrtyaiabHbie osokeHuss PI'OC COO o B3anM000yCIOBIECHHOCTH TIEJIEH, COEpIKaHMS,
pe3yapTaToB 00y4YeHUs U TPeOOBAaHUN K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJOXKEHUS 00 OOIIHMX
HEeNSIX W TPUHIUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro OOIIero
oOpa3oBanus B Poccuiickoit denepann, a TaKke MOJ0KEHUS O creruduke OMOI0THH, €€ 3HAYCHUH
B IMO3HAHUU KUBOU MPUPOJIBI U 00ECTIEUEHUH CYIIIECTBOBAHMSI YeIoBeuecKoro oomectBa. CormacHo
HA3BaHHBIM TIOJIOKEHHUSIM OTpEeNieHbl OCHOBHBIE (YHKIMU MpPOrpamMMmbl MO OUONOTHH U €€

CTPYKTYpA.

5.2. TlporpamMma mo Ouonorud nAaéT MpeACTaBIeHHE O MLesX, 00 obmeil crparerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS 0Oydaromuxcsl cpeicTBaMu ydeOHoro mpenmeta «buomorus»,
oTpesieTsieT 00s3aTeNIbHOE MPEeMETHOE COJep)KaHHUe, €0 CTPYKTYPY, paclpeaelieHue 1Mo pasenam
U TeMaM, DPEKOMEHAYEMYIO0 II0CJIEOBAaTeIbHOCTh H3Yy4eHHS Y4eOHOTO MaTepHaga ¢ y4ETOM
MEXIPEMETHBIX H BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKHA 00pa30BaTEILHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXcs.

B mporpaMmMe mno OHOJOTMM TaKKe YUYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAIIPEJIMETHBIM H  TIPSIMETHBIM pe3yiibTaTaM OOy4YeHHS B  (QOPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIILHOU JEATEIbHOCTH/y4eOHBIX NEUCTBHN OOYYarOMIMXCS IO
OCBOCHHIO COJIEpPKaHUs OMOIOTHIECKOT0 00pa3oBaHUSI.



5.3. B mporpamme mo 6umonorun (10-11 kmaccel, 6a30BbIi ypOBEHb) peaiM30BaH MPUHIIHIT
NPEEMCTBEHHOCTH B U3y4eHHMHM OHWojorud, Onaromaps dYeMy B HEW MPOCMAaTPUBAETCS
HANpaBJICHHOCTh HAa pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pEHUS, IEHHOCTHBIX OPUEHTALUN JIMYHOCTH, SKOJIOTMUYECKOI0 MBIIUIEHHUS], TPEICTABICHUN
0 3/10pOBOM 00pa3e JKU3HU U OEpPEeKHBIM OTHOILIEHHEM K OKpYXKaromei nmpupoanoii cpene. [loatomy
Hapsly ¢ MU3yuyeHUEM OOIIEeOMOIOTHYECKUX TEOPHid, a Tak)Ke 3HAHUM O CTPOSHUM KUBBIX CHCTEM
Pa3HOro paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B IpOrpaMMme Mo OHOIOTHH
YIEJIEHO BHUMAHME HCIIOJIb30BAHUIO NOJIYYCHHBIX 3HAHWW B MOBCEJHEBHOW XU3HU JUISl PELICHUS
NPUKIAIHBIX 33/a4, B TOM 4HCIE: NPOPUIAKTHUKU HACIEACTBEHHBIX 3a00JeBaHUIl YeloBeKa,
MEINKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHUSA, OOOCHOBAHMSA HSKOJIOTHYECKH  IeJ1eco00pa3HOro
MOBEJICHUSI B OKPYKAIOLIEH MPUPOJHON Cpelie, aHajdu3a BIMSHUS XO3SAMCTBEHHOW IEATEIIbHOCTH
YyeJIoBEKa Ha COCTOSIHUE IPUPOJHBIX U HUCKYCCTBEHHBIX HSKOCHUCTEM. YCHJIEHHUE BHHMMAHUS K
NPUKIIAJHOW HANPaBIEHHOCTH y4eOHOro mnpenmMeTa «buosorus» mpoIuKTOBaHO HEOOXOIUMOCTHIO
oOecrieueHHs YCJIOBUN U1l PEIICHUS OJHOM U3 aKTyaJbHBIX 3aJad MIKOJIHHOTO OWOJIOTHYECKOTO
oOpa3oBaHus, KOTopasi Impexnonaraetr ¢GOpMUpPOBaHME y  OOy4aroUmMxcs  CIOCOOHOCTH
aJlanTUPOBATHCS K U3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

5.4. [Iporpamma no GMOJIOTMHU SIBJISETCSI OPUEHTUPOM JJIsi COCTABJICHUs pabouux Iporpamm,
aBTOPBI KOTOPBIX MOTYT IPEUIOKUTh CBOW BapHaHT MOCJIEIOBATEIILHOCTH U3YYEHUS U CTPYKTYpPbI
yueOHOro Mmarepuaia, cBOE BuAeHHE MmyTeill ¢opmupoBanus y oOyuaromuxcs 10-11 kmaccos
NPEIMETHBIX 3HAaHUM, YMEHUH U CcHocoOOB y4yeOHOW JeATeNbHOCTH, a TaKXKe METOAMYECKHX
pelIeHni 3a/1a4 BOCIUTaHUS U pa3BUTHUS CPEJICTBaMU yueOHoro npeamera «buosnorus».

5.5 buonorusi Ha ypoBHE cpeaHero oOIero o0pa3oBaHMsS 3aHMMaeT BakHoe mecTo. OH
obOecrieunBaeT (QOPMHUPOBAHUE y OOy4aIOUIUXCA TMPEACTABICHUNH O HAYYHOW KapTUHE MUDPA,
pacimupsier 1 00001aeT 3HaHUS O KUBOW MpHpoje, €€ OTIMYUTEIbHBIX MPU3HAKAX - YPOBHEBOU
OpTaHW3aIlM W DSBOJIOIHUH, CO3MaéT YCIOBUS JUIS: TO3HAHUS 3aKOHOB KHUBOW TIPUPOIBI,
dbopmupoBaHus (PYHKIIMOHAIHHOW T'PAMOTHOCTH, HABBIKOB 3JI0POBOTO U 0Oe3omacHoro obpasa
KHNU3HHU, DKOJIOI'MYECKOI'0O MBIIIIJICHUS, HEHHOCTHOT'O OTHOIIICHUSA K JKUBOH mpupoac U YCJIOBEKY.

5.6. bonbplioe 3HaueHHE OWOJOTHS UMEET TaKXKe JUId pELIeHUS BOCHHUTATEIbHBIX U
Pa3BUBAIOIINX 3a/lad CPEIHEro OO0IIero oOpa3oBaHMs, COIMAIU3alMKU OoOydaromuxcs. V3ydeHue
Omosiornu odecreunBaeT yciaoBus sl (GOPMUPOBAHHS MHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX H
UH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYpHhI, CIIOCOOCTBYET MHTETPALIUN OMOJIOTMUYECKHX
3HaHUHN C MPEACTaBICHUSMH U3 JAPYIMX Y4EOHBIX NPEIMETOB, B YAaCTHOCTH, (U3MKH, XUMUHU U
reorpaguu. Ha3BaHHbIE TOJOXEHHA O TMpeAHAa3HAYeHUH ydyeOHoro mpeamera «buonorus»
COCTaBWJIM OCHOBY JUJIsl ONPEeNICHHsI MTOAX0J0B K OTOOpPY M CTPYKTYPUPOBAHHUIO €T0 COJEPKAHUA,
NPEICTaBICHHOTO B ITPOrpamMMe 10 OMOJIOTHH.

5.7. Ot6op conepkanus yaeOHOTo npeameta «buonorusy Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TO3MIHMHA KYIhTYPOCOOOPA3HOTO MOAXO0/a, B COOTBETCTBUU C KOTOPHIM OOYYAIONIHECS TOJKHBI
OCBOUTH 3HAHMUS M YMEHUS, 3HAUMMbIE A (HOopMHpOBaHUS OOIIEH KyJIbTYphl, OMpPEIENAIONINe
MOBEJICHUE YETIOBEKA B OKPYIKAIOIIEH MPUPOTHON cpesie, BOCTPEOOBaHHBIC B TTOBCEAHEBHOM KU3HU
U TMPaKTHYEeCKOW aesTenbHOCTH. Oco00e MECTO B ITOH CHUCTEMe 3HAaHWW 3aHUMAIOT 3JIEMEHTHI



COJIEpXKaHUs, KOTOpPBIE CIY)KaT OCHOBOM Il (DOPMHUPOBAHHS TPEICTABICHUM O COBPEMEHHOM
GCTGCTBGHHO-HaY‘{HOﬁ KapTUHC MHpPAa U HCHHOCTHBIX OPUCHTALMUAX JIMYHOCTH, CHOCO6CTBYIOIJ_II/IX
ryMaHH3aIMKd OMOJIOTHYECKOTO 00pa30BaHuUs.

5.8. CrpykTypupoBaHHe COJCpKaHUS y4eOHOro Marepuajia B Iporpamme Mo OHOIOTHH
OCYILIECTBIICHO C Y4YETOM NPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTJIIMYUTENBHBIX OCOOESHHOCTSIX
JKUBOU IPUPOJBI, O €€ YPOBHEBOM OPraHMU3aLUU U HBOJIIOLUU. B COOTBETCTBUU € 3TUM B CTPYKTYpE
yuebHoro npeamera «bruosiorus» BbIIEIEHBI CIEIYIOIINE COAEpKaTENIbHbIE JIUHUM: «brosorus kak
Hayka. Merozabl Hay4HOro mo3HaHus», «Kierka kak Oumosormueckas cucremay, «OpraHusM Kak
Ouonornyeckas cucremay, «CrucreMa U MHOroo0pa3ue OpraHu4ecKoro Mupay», « IBOJIIOLUS JKUBOM
IPUPOABD, «IKOCUCTEMBI U IIPUCYLINE UM 3aKOHOMEPHOCTH.

5.9. HGHB HU3YyUCHUA yqe6H0ro npeamMceTa «buonorus» Ha 0a30BOM YpPOBHE - OBJIAACHUC
O6y‘laIOI_I_[I/IMI/IC${ 3HaHUAMHU O CTPYKTypHO-(i)YHKHI/IOHaJIbHOﬁ OpraHu3anuu XUBBIX CUCTEM PA3HOI'O
paHra u HpI/IO6pCTCHI/Ie YMeHI/Iﬁ HCIIOJIb30BAaTh 3TH 3HAHHA I I'PAMOTHBIX ﬂeﬁCTBHﬁ B OTHOILICHHUH
00BEKTOB JKHUBOM IMPpUPOAbI U PCHICHUSA PA3JIMIHBIX JKU3HCHHBIX HpO6J'IeM.

5.10. Jdoctmxenue nenu uzydeHus ydeOHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
o0ecreynBaeTcs pelieHueM CaeIyouX 3a1au:

OCBOCHHUC O6y‘laIOH_[I/IMI/IC${ CHCTEMBI 3HAHUH O OHMOIOTHYECKUX TCOPHUAX, YUCHUAX, 3aKOHAX,
3aKOHOMCPHOCTSX, THIIOTC3aX, IMMPaBUJIaX, CIyKalUuX OCHOBOM JIs (I)OpMPIpOBaHI/ISI Hpe,[[CTaBJ'IeHI/Iﬁ
0 eCTeCTBeHHO'HaquOﬁ KapTUHC MHpPA, O METOJaX HAYYHOI'O ITO3HAHUA, CTPOCHUM, MHOFOO6pa3I/II/I
U OCOOCHHOCTSIX JMHUBBIX CHCTEM pa3HOTO YPOBHA OpraHu3any, BbIJAOMIUXCA OTKPBLITUAX U
COBPEMECHHBIX UCCIICJOBAHUAX B 6I/IOJ'IOFI/II/I;

(bOpMHpOBaHHG y O6y‘IaIOIJ_II/IXC}I IMO3HABATCJIbHBIX, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B Imponecce aHajlin3a AAHHBIX O ITYTAX Pa3BUTUSA B ouozoruu HAayYYHBbIX B3IJIIO0B,
uaeu u MoAXO0JA0B K U3YYCHHIO JKUBBIX CUCTEM PAa3HOr'o YPOBHA OpPraHU3aIuu,

CTaHOBJIEHUE Y OOydarouuxcs o0Iien KyIbTypbl, QyHKIIMOHAIBHOW IPaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSCHATh M OLCHMBATH SIBJICHUS OKPYKAIOIIEr0 MHUpA XKMBOM MPUPOABI HA OCHOBAaHHU
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3yUYEHUU OHOJIOTHH;

¢bopMupoBaHne y OOydYaIOIIUXCS YMEHUN WIUTIOCTPUPOBATh 3HAYCHHE OUOIOTHYECKUX
3HAHUM B TIPAKTUYECKON JCSITEIBHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTH M arpoOMOTEXHOJIOTHH; BOCHUTaHUE YOSKIEHHOCTM B BO3MOXXHOCTH ITO3HAHUS
YEJIOBEKOM JKHMBOW TMPUPOJBI, HEOOXOAMMOCTH OEpEeKHOr0 OTHOIICHUS K HEW, COONIoeHUs
OTUYECKUX HOPM TP TMPOBEJACHUU OWOJOTHYECKUX HCCIEAOBAaHUHN; OCO3HAHWE IIEHHOCTH
OMOJIOTMYECKUX 3HAHUU JJIsi TIOBBIMICHUSI YPOBHS KOJIOTHUYECKOW KYIBTYPHI, 751 (hOPMHUPOBAHHS
Hay4YHOT'0 MUPOBO33PEHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHHI B TIOBCETHEBHOM JKU3HU

JUISL OLEHKU TMOCIEICTBUN CBOEHW AEATEILHOCTH MO OTHOILICHHIO K OKPYXKAIOUIEH cpene,
COOCTBEHHOMY 3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEp MTPOPHITAKTUKH 3a00JI€BaHUM.



5.11. B cucreme cpemgHero oOmiero oOpa3oBanus «buonorus», m3ydaemass Ha 0a30BOM
YPOBHE, ABJIACTCA 065133TCJ'IBHBIM y‘-Ie6HBIM npeaMeToM, BXOAAIIINM B COCTaB HpeﬂMeTHOﬁ oOactu
((ECTCCTBGHHO-HaquBIG MpECaAMCETBD?.

OO1ee 9rciIo 9acoB, PEKOMEHIOBAHHBIX IS U3y4deHUs: Ouonoruu - 68 gacos: B 10 kiacce -
34 gacos (1 gac B Henento), B 11 kiacce - 34 yacos (1 yac B Hezelo).

6. Conepxanue ooydenus B 10 kiacce.
6.1. Tema 1. buosnorus kak Hayka.

buonorus kak Hayka. CBs3b OHOJOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTHUMH
€CTECTBEHHBIMU HaykaMmH, ¢Guiaocopueii, 3TUKOH, SCTETHKOM u mpaBoM. Ponp Ouonoruu B
dbopMUpPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. CuctemMa OMOIOTHYECKUX HayK.

MeToapl MO3HAHUS KUBOM IMPpUPOAbI (Ha6J’II-OI[eHI/I€, OKCIICPUMCHT, OIIMCAHUC, U3MCPCHHC,
KJ'IaCCI/I(bI/IKaI_[I/IH, MOJCINPOBAHUC, CTATUCTUYCCKAsA o6pa60TKa I[aHHLIX).

JeMoHcTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Konbios, /[x. Yorcon u ®@. Kpuk.
TaOnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOBD.

JIaGopaTopHble U MpaKTUYECKUe paboThI:

[Ipaktuueckass pabora Ne 1. «lcnonp3oBaHue pa3IUYHBIX METOAOB TMPH H3yUYECHUU
OHOJIOTUYECKUX 0OBEKTOBY.

6.2. Tema 2. )KuBble CUCTEMBI U X OpTaHU3AITHS.

JXKusble cucteMbl (OMocUCTEMBI) KaK IpeaMeT u3yueHus ononaoruu. OTaudne KUBbIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OmWocHcTeM H WX pa3HOOOpa3ue. YPOBHH OpraHu3alud  OWOCHUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBINA, OPraHU3MEHHBIN, MOMYISIIMOHHO-BUIOBOM, YKOCUCTEMHBII
(OuoreoneHoTHYECKUIT), OHOChHEPHBIH.

JeMoHcTpanuu:

Tabmuupt u cxembl: «OCHOBHBIE NPU3HAKU JKU3HUY», «YPOBHM OpraHU3alMyd >KUBOU
PUPOJIBI».

O6opynoBanue: Moaens Monekynbl JJHK.
6.3. Tema 3. XuMHUECKHI COCTaB U CTPOEHUE KIETKH.

XUMUYECKUH COCTaB KJICTKH. XHUMHYCCKHE DJICMEHTHI: MAaKpO3JIEMCHTBI, MUKPO3JICMCHTBI.
Bomau MHHCPAJIbHBIC BCILICCTBA.



DYHKIIUY BOJBI 1 MUHEPATBHBIX BEIIECTB B KiIeTKe. [lomnepikanne ocMOTHYECKOTO OanaHca.
benku. CoctaB u cTpoeHne 0eIK0B. AMUHOKHCIIOTBI - MOHOMEPHI OEITKOB.

HezameHnnMble © 3aMEHUMbIE aMUHOKHCIOTBL. AMHUHOKUCIOTHBIM cOCTaB. YpOBHU
CTPYKTYpbI O€IKOBOW MOJIEKYIbI (MIEpBUYHAS, BTOPUYHAS, TPETHUYHAS U YETBEPTUYHASI CTPYKTYpa).
XuMuyeckue cBoiicTBa 6enkoB. buonornueckue pyHKIU OEIKOB.

®epMeHThl - Ouojoruueckue karanuzaropbl. CTpoeHHe QepMeHTa: aKTUBHBIM ILIEHTD,
cyOctparHas crienupuyHocts. Kobepmentsl. Butamunsl. OTinyns GepMEeHTOB OT HEOPTaHUYECKUX
KaTaJan3aTOpOB.

VYrneBoabl: MOHOcCaxapuabl (TJII0K03a, pubo3a M J1e30KcHpuO03a), Aucaxapusl (caxaposa,
JIAKTO03a) U MOJIMcaxapuabl (Kpaxmal, TITMKOTeH, [eJUT0J103a). buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuaer:  Tpurimnepuasl,  Gochomunuabl, crepouansl.  [uapoduabHO-THAPOGOOHBIS
cBoiictBa. buonorunueckue QynHkuuu aununoB. CpaBHEHHE YIIEBOJIOB, OETKOB U JIMIHIOB Kak
UCTOYHUKOB HEPTHUH.

Hyxneunoseie kucnotsl: JJHK n PHK. Hykneotuasl - MOHOMEpBhl HYKIIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue un pynkunu PHK. Bunst PHK. AT®: ctpoenue u gyHKIHH.

Huronorus - Hayka o kierke. Kierounas teopus - mpumep B3auMOJIECHCTBUS UACH U (PaKTOB
B Hay4YHOM ITO3HAHUHU. METObI U3y4EHUs KIIETKU.

Krnerka kak menoctHas kuBas cuctema. OOmive NMpU3HAKU KIETOK: 3aMKHYTas HapyxHas
MemOpaHa, monekyinsl JIHK kak reneruueckuii anmnapar, cuctema CUHTe3a Oelka.

Tunsl kneTok: »JykapuoTHueckas U IpokapuoTuueckas. (OCOOEHHOCTH  CTpPOEHHUS
npokapuornyeckol kietku. Kierounas crenka Oaxtepuil. CTpoeHHE SYKapUOTHUECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENILHOM, Y)KUBOTHOM U TPUOHON KIIETKH.

HOBerHOCTHBIG CTPYKTYpPbI KJICTOK - KJICTOYHAsA CTCHKA, TJMKOKAJIMUKC, HX q)YHKHI/II/I
[InasmaTtuueckas wmemOpaHa, e€ cBoictBa U ¢GyHKkiuu. IluTomnmazMa u €€ oOpraHOU[BI.
OnnomemOpanuble opraHouab! kinetku: DIIC, anmapar [ombmku, nuzocoMsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHJPHUH, IIacTUAbl. IIponcxoxaeHne MUTOXOHAPUN U IutacTui. Buasl
wiactua. HemeMOpaHHBIE OpraHoMJbl KIETKH: PUOOCOMBI, KIJIETOYHBIM IIEHTP, LEHTPHOIH,
PECHUUKH, KTYTUKU. DyHKINN OpPraHOMA0B KJIETKU. BKiltoueHusl.

Snpo - peryastopHblii neHTp kineTku. CtpoeHue sapa: saepHas o0o0jouka, KapuorasMma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BEeUIECTB B KIIETKE.
JeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®paukiaun, K.M. bap.



Huarpammbl:  «PacrmpeneneHue XUMUYECKMX  JJIEMEHTOB B HEXKHBOM  MPUPOIEY,
«PacrnpenesieHne XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuupl u cxemsl: «llepuoguueckas Tabauna XUMHUYECKMX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «bumocuuTe3 Oenka», «CTpoeHue Moiekynbl Oenka», «CTpoeHue (epmeHTay,
«Hyxneunossle kucinotsl. J{HK», «Crtpoenne monekynsl AT®», «CtpoeHHE 3yKapHOTHYECKON
KIeTkn», «CTpoeHHE JKUBOTHOW KIETKM», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHue
IIPOKAPUOTUYECKON KIIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOAbIY, «JIunuab.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, OOOpPYIOBaHHWE Il TPOBEACHUS HAOIIOICHUH,
U3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIIPENapaThl PACTUTENBHBIX, XUBOTHBIX M OaKTepHATBHBIX
KJIETOK.

JlaGoparopHble U IpaKTUYECKHUE PabOThI:

Jlaboparopuass padora Ne 1. «M3ydyeHue KaTaaUTHYECKOW aKTUBHOCTH (pepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabota Ne 2. «M3yueHue CTpoeHHs KJIETOK pACTEHH, )KUBOTHBIX U OaKkTepuil
MO/l MUKPOCKOTIOM Ha TOTOBBIX MUKPOIpENapaTax U uX OMUCaHUE.

6.4. Tema 4. )KuzHeneaTeabHOCTb KIETKH.

OOMeH BemiecTB, WU MeTa0omu3M. ACCUMUIAIUS (TJTACTUYSCKUA OOMEH) M TUCCUMUJIISLINS
(oHepreTuyecknii oOMeEH) - JBE CTOPOHBI €IWHOrO Tpolecca Merabonu3ma. Ponb 3aKoHOB
COXpaHEHHUsI BEIIECTB ¥ SHEPTUU B TOHUMAHUU MeTabonmn3ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHblii. Poib ¢gepmeHTOB B oOMeHe
BEIIIECTB M MIPEBPAILEHUH SHEPTUU B KIIETKE.

®otocunte3. CperoBass M TeMmHOBas (Qas3pl (orocuHTe3a. Peakuum ¢orocuHTesa.
O¢ddexkTuBHOCTH PoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a AJIS JKU3HU Ha 3emuie. BrnusHue yciaoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHMH.

XeMocuHTe3. XEeMOCHUHTE3UpYIolue OakTepuu. 3HAYeHHE XEMOCHHTe3a [UIsl JKU3HM Ha
3eMite.

DHepreTuveckrii 0OMeH B KJIeTKe. Pacrierienue BenecTs, BBIJICIICHAE H aKKYMYJTUPOBAHHE
DHEPruu B KJETKE. JTambl JHEpPreTudeckoro obmeHa. [nmkonu3. bpoxkeHwe U ero BUMBL
Kucnoponnoe oxucienue, wWid KieTouyHoe aAbixanue. OxuciaurensHoe (ochopuarpoBaHue.
O} PeKTUBHOCTH SHEPTreTHIECKOT0 0OMEHa.

Peaknium wmatpuunoro cunre3a. I'enetnueckas wuHpopmamus u JHK. Peamuzauums
TeHEeTHYeCKOM WHpopMalnuu B KIeTke. ['eHeTndeckuii Koa M ero cpoiicrBa. TpaHckpunuus -
matpuunblii cuHTte3 PHK. Tpancmsums - Ouocunte3 Oenka. ODramsl Tpancisaiuu. KomupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.



Hexnerounsie ¢opmbl )Ku3HU - BUpYCHL. McTopus oTkpbitus BupycoB (/.M. liBaHoBcKkuit).
OcCOOeHHOCTH CTPOCHHMS M JKU3HEHHBIH 1K BUpycoB. bakrepuodaru. bonesnu pacreHuid,
KUBOTHBIX M 4YEJIOBEKa, BBI3bIBa€MbIe BHpycamH. Bupyc ummyHonedunmra yenoeka (BUY) -
Bo30ymutens CIIMJla. OOpartHast TpaHCKpHUNLUs, peBepTaza M HHTerpasa. IIpodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUN.

JeMoHcTpanuu:
[Toprpetsr: H.K. Konbuos, /{.1. MBanosckuii, K.A. Tumupsses.

Tabmuupl 1 cxembl: «Tunbl mutanusy, «Metadboau3my, «MUTOXOHIPHSY, K IHEPTETHUCCKUN
oOMeny, «Xnoporutact», «Porocunresy, «Ctpoenne IHK», «Ctpoenue u ¢yHKIIMOHHpOBaHUE
reHay, «CuHTte3 Oenkay, «[eHermueckmii komy, «Bupycel», «bakrepuodarn», «CTpoeHue u
*u3HeHHbIH nuki Bupyca CI1M/]a, 6axrepuodaray, «Permmkanus JJHK».

Ob6opynoBanue: moaenu-amuMkauuun «Yasoenune JIHK u Tpanckpummsy, «buocuntes
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

6.5. Tema 5. Pa3mMHOXEHNE U MHAUBUAYAJIbHOE Pa3BUTHE OPTraHNU3MOB.

Kierounslii MK, WIM SKU3HEHHBIM LUK KieTku. MuTtepdaza m murtos. IIporeccsl,
nporekaromue B uHTepdaze. Permmkamms - peaknus matpuunoro cuHte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op - KapUOTUI. JIMMJIOWIHBIA W TalJIOUTHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. lluTonorudeckre OCHOBBI PA3MHOXKEHUS W WHAWUBUIYAIBHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne knetku - muto3. Craguu Murtosza. [Iporneccsl, TpoucxXoasiye Ha pa3HbIX CTaJHsIX
MHUTO3a. BUOTOrMYeCKUN CMBICII MUTO3a.

[Tporpammupyemasi rudesb KJIETKH - alloNTO3.
®opMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrosoe U 1mojaoBoe. Busl 6ecroaoro pa3MHOKEHUS:
JieJieHue Ha/lBOe, TOYKOBAaHUE OJHO U MHOTOKJIETOYHBIX,

CropooOpa3oBaHHEe, BEreTaTUBHOE  pa3MHOXKEeHHe. VcKyccTBeHHOEe — KJIOHMpOBaHHE
OpPraHU3MOB, €r0 3HAYEHHE JIISl CETIEKIIUU.

ITonoBoe Pa3MHOXKCHHUE, €0 OTIINYUA OT OecroJioro.

Meiio3. Cragum wmeiioza. Ilpoueccsl, mpoucxonsume Ha craausx wmeino3a. IloBeneHue
XpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE MENH03a.

I'amerorenes - mporecc oOpa3oBaHMs MOJOBBIX KIETOK y JKUBOTHBIX. [10JIOBBIE Keme3bl:
CeMEHHUKH M sSUYHUKU. OOpa3oBaHHWE M Pa3BUTHE IMOJIOBBIX KJIETOK - TaMeT (CrepMaro30uf,
SUIICKJIETKA) - criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOEHUS SUIEKIETOK U CIIEPMaTO30UIOB.
OmnonoTtBopenue. [Taprenorenes.



NunuBuayanpHOE pa3BuTHE (OHTOTEHE3). DMOPHOHATIbHOE pa3BUTHE (AMOpHOTeHe3). DTarbl
3M6pI/IOHaJIBHOFO Pa3sBUTHA Y IMO3BOHOYHLBIX KMBOTHBIX! IIpOGJ'IeHI/Ie, racTpyjanusa, OpraHorcHE3.
[ToctamOproHanbHOE pa3BUTHE. THUMBI MOCTAMOPHOHAIBHOTO pPa3BUTHA: TPSAMOE, HEMpsAMOe
(mmumHOYHOE). BrnmsiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpPOKJIEHHBIE YPOJCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIuu
pa3BUTHSL.

JeMoHcTpanuu:

Tabmuupl u cxempl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «JIBOWHOE OIIOJOTBOPEHHUE Y
I[BETKOBBIX pacTeHHiT», «BereTaTMBHOE pa3MHOXXEHHE PACTeHMI», «/leneHne KieTku OakTepHin»,
«CTpoeHHE NOJIOBBIX KIETOK», «CTpoeHue Xpomocombl», «Kiierounblil nukm», «Pennukanus
JHK», «Muto3», «Meio3», «lIpsmoe u HenpsaMmoe pa3BuTue», «l'ameTorenes y MIICKOIUTAIOMUX U
yesioBeka», «OCHOBHBIE CTa/IUN OHTOI'€HE3a.

O6opynoBaHue: MHUKPOCKOI, MuUkporpenaparsl «CrepMaTro30uabl  MICKOMHUTAIOLIETOY,
«SlinexiieTka MIeKonuTarmero», «Kapuokunes B KieTKax KOpPEIIKa JyKa», MarHUTHAs MOJEIb-
amumakanys «Jlenenue kinerku», moaens JJHK, moxens meradasHoii XpoMOCOMBI.

JlaGopatopHble U paKTU4YECKHE pabOThI:

JlabopaTtopHas padorta Ne 3. «HaGmronenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEapaTax.

JlaGopatopHass pabora Ne 4. «M3ydyeHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

6.6. Tema 6. HacneactBeHHOCTh 1 H3MEHYHMBOCTh OpTraHnu3MOB.

IIpenmer u 3amaun reHetuku. HMcropus pa3BuTus TreHeTMKH. Posb murosnorun u
SMOpPHUOJIOTUN B CTAHOBJICHHM T€HETUKH. BKJIaq pOCCHIICKMX U 3apyOEKHBIX yYEHBIX B pa3BHUTHE
TeHeTUKU. MeTo/Ibl TeHeTUKH (THOPHAONOTMYECKUN, I[MTOTCHETUYECKHH, MOIEKYISIPHO-
reHeTuyeckuii). OCHOBHBIE T€HETHUYECKUE MOHATHS. | 'eHeTuyeckas CHMBOJIMKA, UCIIOJb3yeMmas B
CXEMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJIEJOBaHUs  MPU3HAKOB,  ycTaHoBieHHble [.  Mengenem.
MonoruOpuaHOe CKpelrBaHue. 3aKOH €AMHO-00pa3usi THOPHUIOB MEpPBOTro mokoyieHus. [IpaBuiio
JOMUHUPOBAHUS. 3aKOH pacHICTUICHUs MPU3HAKOB. [ nmmoTe3a yucToTsl ramer. [loaHoe u HemomHoe
JTIOMUHUPOBAHUE.

JluruOpuHOE CKpeImrBaHue. 3aKOH HE3aBUCUMOTO HACIeOBaHUS TPU3HAKOB.

[{uToreHeTNYeCKHEe OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHUS. AHATU3UPYIOIIEe CKpEIIHBaHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs1 ONIPEICTICHHS TE€HOTHUIIA OCOOH.



CueruieHHOe HacleoBaHWe mpu3HakoB. PabGora T. Moprana mo CIEIUICHHOMY
Hacje10BaHuI0 reHoB. HapylieHue ciernienusi TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHaﬂ TEOpHs HACICACTBEHHOCTH. I'eneTnueckue KapThI.

I'enetuka momna. XpOMOCOMHOC OIIPEACIICHUE I10JIa. AYTOCOMBI M II0JIOBBIE XPOMOCOMEIL.
I'omorameTHbIE 1 TreTeporaMEeTHBIC OPraHu3MBbl. HaCJ'IeI[OBaHI/Ie IIPU3HAKOB, CICIIJIICHHBIX C IIOJIOM.

N3menunBocTh. Buabl H3MEeHUNBOCTH: HEHACIEACTBEHHAsI M HAclIeCTBeHHas. Ponb cpenbl B
HEHACJICJICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTUKAa  MOAU(DUKAIIMOHHOM  HM3MEHUYUBOCTH.
Bapuanuonnslii psg v BapuanuoHHas kpuBas. Hopma peaknuum npusHaka. KonuuecTBeHHBIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHONW H3MEHYMBOCTH.

HacnencrBennas, WiM IeHOTHIIMYECKAsl, M3MEHYHMBOCTHL. KOMOMHATHBHAA HM3MEHYUBOCTb.
Meiio3 u© TmOJOBOM Tmpollecc - OCHOBA KOMOMHATHBHOW HM3MEHYMBOCTH. MyTalmoHHAs
U3MeHYUBOCTh. Knaccudukanus Myranuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbBIE. YacToTa U MPUYUHBI
myTtanuid. Myrareasabie (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIICICTBEHHOW M3MEHUNBOCTH
H.. BaBuiosna.

BHG?I[[GpHaSI HaCJICACTBCHHOCTh U U3MCHYMUBOCTD.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl TEHETUKHU UEJIOBEKa:
reHealoTHYeckuii,  ONM3HELOBBI,  IIMTOTCHETUYECKHH,  OHOXUMHUYECKUH,  MOIEKYISIPHO-
reHernyeckuil. CoOBpEeMEHHOE OIpe/AeieHue TE€HOTUIA: IOJIHOTEHOMHOE CEKBEHHUPOBAHUE,
TEHOTHIUpPOBaHWE, B TOM uucie ¢ mnomombio [I[[P-ananu3za. HacnenctBennsle 3a0osieBaHuUs
YyeJloBeKa: TeHHble 00JIe3HH, O0JIE3HU C HACJIEACTBEHHON NPEeApacioioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTnueckue U reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpMHIMIBI 310pOBOTO
o0Opa3a >KM3HM, AUATHOCTUKU, MPOPUIAKTHKUA U JIEYCHHS TeHeTHYeCKUx OonesHed. Memuko-
TEHETUYECKOE KOHCYJIbTUPOBAHME. 3HAYEHUWE MEJIUIMHCKON TEeHETHMKHM B NPEIOTBpAIlCHUH U
JICUeHUHU TeHEeTUYEeCKUX 3a00/IeBaHU YETTOBEKA.

JleMoHCTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. YerBepuxos, H.B. Tumodees-
Pecosckuii, H.I1. BaBuiog.

Tabmuipr 1 cxembl: «MOHOTHOPHAHOE CKpEUIMBAaHHE W €ro HUTOT€HETHYECKas OCHOBa»,
«3aKOH pacIleyIeHUs] U ero LUTOTeHeTHYeCKasi OCHOBa», «3aKOH YUCTOTHI ramer», «Jlurunbpuaxoe
ckpemuBanue», «Llurtorormuyeckre  OCHOBBI  JUTMOPHAHOTO  CKpeuiuBaHus»,  «Meio3y,
«B3aumozpeiicTBue ajieNnbHbIX TeHOBY, «I eHeTHUecKre KapThl PaCTeHUH, )KUBOTHBIX U UEJIOBEKaY,
«I'enetnka mnosa», «3aKOHOMEPHOCTH HACJIEIOBAaHUSA, CLEIUIEHHOTO ¢ moyioM», «KapuoTumnsl
4eJoBEeKa U OIKUBOTHBIX», «Buuel wu3MeHuMBOCTHY», «MoOIu(pUKAIMOHHAS HW3MEHUUBOCTBY,
«Hacnenosanue pesyc-thakropay, «I'eHeTHKa rpymnn KpoBu», «MyTallnOHHAs ©3MEHUUBOCTB.

OO6opynoBanue: MoJenu-amimIukanuun «MoHoruOpugHoe ckpeuBanue», «HemomHoe
JOMUHUpOBaHUEe», «JlurnbpuaHoe ckpemuBaHue», «llepekpecTt XpoMOCOM», MHKPOCKOI |



Mukpornpenapar «Jlpozodmiay (Hopma, mytanmuu (GOpMBI KPBUIBEB M OKPAaCKU Tena), repOapuit
«I"opox moceBHOW».

JIaGopaTopHble U MpaKTUIECKHE PaboThI:

Jlaboparopuas pabota Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPUAHOTO U JAUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopHas padota Ne 6. «M3ydyeHue MoAM(pUKAITMOHHOW M3MEHUYHMBOCTH, IMOCTPOCHHE
BapHAIlMOHHOTO psAJia U BAPUAIIMOHHOM KPUBOW».

JlabopaTopHnas pabora Ne 7. «AHaIM3 MyTauuid y Apo30ouiasl Ha TOTOBBIX
MUKpOTIpenaparax.

[IpaxTuueckas padora Ne 2. «CocTaBiieHue U aHATIU3 POJOCIOBHBIX YEIOBEKAY.
6.7. Tema 7. Cenekiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka U MPOLECC. 3apOKICHHUE CEJIeKIUU W JomecTukauus. Yuenue H.U.
BaBuioBa o0 1eHTpax NPOUCXOXKIEHUSA W MHOrooOpasus KyJIbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, IOPOa, ITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli M HMHIMBUIYaJbHBIA OTOOPBHI B CENEKLMU
pacTeHuii U KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOPOACTBEHHOE CKPEIMBAHWE - WHOPWIMHT.
Uucras nunuda. CkpemyBaHue 4YUCTHIX JUHUM. ['ereposuc, wiu rubpuaHas cuna. HeponcrtBeHHoe
CKpelmuBaHue - ayropuaunr. Otnanénnas ruOpuansanus u e€ ycnexu. MckyccTBeHHbIN MyTareHes
Y TIOJTyYEHHE MONUIIIONI0B. JloCTHKEHUS CeNeKIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib TNpou3BOACTBA. ['€HHas WHKeHepHs. OTamnbl CO3JaHUS
pexomOunantHoil JIHK wu TtpaHcrenHbix opranusmoB. Kiierounas wunkeHepus. Kierounsie
KYJbTYpbl. MUKpPOKJIOHAJIbHOE DPa3sMHOXKEHHE pacTeHuil. KiloHMpoBaHHE BBICOKONPOAYKTHBHBIX
CENIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTHYECKWE U dTHYeckue npodiembl. MO -
TFeHETUYECKU MOJIU(PHUINPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanmu:
[Toptpersr: H.W. BaBuiios, 1.B. Muuypum, I'./[. Kapneuenko, M.®. 1BanoB.

Tabmumpel 1 cxembl: Kapta «LleHTpbl TPOUCXOXKAEHHS WU MHOrooOpasusi KyJIbTYPHBIX
pactenui», «llopoabl HOMaIHUX JKUBOTHBIX», «COpTa KYyJIbTYPHBIX pAacCTeHHI», «OTnanéHHas
rubpunmzarus», «Paborel  akamemumka M.D. HanoBay, «llomumnoumus», «OOBEKTHI
OroTexHOIorHN», «KileTouHble KyabTyphl U KIIOHUpOBaHUe», «KOoHCTpynpoBaHUEe U EPEHOC T€HOB,
XPOMOCOM.

O6opynoBaHue: MyJSKU IUIOJOB U KOPHEIJIONOB JTUKUX (OPM M KYJIbTYPHBIX COPTOB
pacteHui, repoapuii «CelbCKOX03sICTBEHHBIE PACTCHUS.

JlaGopaTopHbIe M PaKTUIECKHE PAOOTHI:



Okckypeusi «OCHOBHBIE METOABbl M JOCTHKEHHS CEIeKIUU PACTeHMH M KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIA YYacTOK, B TEIUIMYHOE
X03SUCTBO, TA0OPATOPHUIO arpOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

7. Conepxanue ooydenus B 11 kiacce.
1 4ac B Henento, Bcero 34 yaca, U3 HUX 2 4aca - pe3epBHOE BPEMSI.
7.1. Tema 1. DBOMrOLIMOHHASA OMOJIOTHSL.

[Ipeanochiku BOZBHUKHOBEHUS 3BOJIIOIIMOHHONW TEOPUU. DBOJIOLMOHHASA TEOPUS U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuperenbcTBa IBOIONHH. [1aieOHTOIOrHYECKHE: TTOCIIEA0BATEIFHOCTD MOSBICHUS BUIOB B
MAJICOHTOJIOTHICCKON JICTONHUCH, TiepexoHbie (hopMbl. broreorpaduueckue: CXOACTBO U pa3Indue
dayH u Ga0p MaTEPUKOB U OCTPOBOB.

OMOpPHOIOrHYECKHE: CXOACTBA U PA3NIUYUS 3MOPHOHOB paA3HbIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTMUYHBIE, AHAJOTUYHbIE, pPYJUMEHTapHbIE  OpraHbl,
aTaBU3Mbl. MOJIEKYIISIpHO-OMOXUMUYECKHE: CXOJCTBO MEXaHW3MOB HAC/I€ZICTBEHHOCTH U OCHOBHBIX
METa0O0JIMYECKUX MyTel Y BCEX OPraHU3MOB.

OpomtonmonHas Teopuss Y. JlapBuna. IlpeamochUlk BO3HMKHOBEHMSI JapBHUHHU3MA.
JIBIOKYIIME CUITBI SBOJIIOLIMK BUJOB 1O [lapBuHY (M30BITOYHOE pa3MHOXKEHHE MTPU OIPaHMUYEHHOCTH
pecypcoB, HeompeaenEéHHas N3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBaHUE, €CTECTBEHHBINA 0TOOD).

Cunrernueckas Teopus sBomonnu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.
Muxkposomtonus. [lonynsanusa kak eIMHUIA BUAA U IBOJIIOLUU.

JBuwxymue cunbl ((akTopbl) SBOJIIONMM BUJOB B mpupoje. MyTalMOHHBIA Hporecc U
KOMOMHATHBHAsI U3MEHUMBOCTb. [lonyssiinonHbIe BOIHBI U Apeii¢ reHoB. M3onauus u murpamnus.

EcrecTBeHHbII 0TOOp - HanpaBIIAIOMUN (akTOp IBOIOIUH. DOPMBI €CTECTBEHHOT0 0TOOpA.

HpI/ICHOCO6HeHHOCTB OpraHu3MOB KaK pC3yJIbTaT 3BOJIFOIIHH. HpI/IMCpBI HpI/ICHOCOGJICHI/Iﬁ y
OpTraHHUu3MOB. ApOMOp(I)O3LI n nayuo-agarTanuu.

Bun u Bunoo6pazoBanue. Kpurepunm Buma. OcHOBHbIE (OpMBI BHI000pa30BaAHUSA:
reorpauueckoe, 3KOJIOrHUECKOE.

MaKpOE)BOJ'IIOI_II/ISI. (I)OpMBI OBOJJOIHNHN: (bI/IJ'ICTI/I‘-ICCKa}I, AUBCPICHTHAsA, KOHBCPICHTHAA,
napaJjjicjibHasd. HCO6paTI/IMOCTB OBOJJIIOIHH.

[TpoucxoxaeHue oT HECTIEIMATN3UPOBAHHBIX MpeaKoB. [Iporpeccupyrorias criennaIn3aus.
AJlanTuBHas paauanus.

JeMoHcTpanuu:



[Toptpetsr: K. JIunneit, XK.b. Jlamapk, Y. Hapsun, B.O. KoBanesckuii, K.M. bap, 3.
I'exkenb, @. Miomep, A.H. CeBeprios.

Tabnuuel u cxemsl: «Pa3BuTHE OpraHMYEcKOro Mupa Ha 3emiiey, «3apoblIiy T03BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroo0Opa3ue CcOpTOB pacTeHHit», «MHOroobpasue TMoOpoa KHUBOTHBIXY», «llomymsauuny,
«MyTanoHHas U3MEHYMBOCTHY», «Apomopdo3el», «anoamantauumy», «OOmas aereHepanus,
«/IBrxyiue cuisl aBonmtonumny, «Kapra- cxema mapmipyra nyremectsust Y. lapsuna», «boprba 3a
cyuiectBoBaHuey», «lIpucrnocobieHHOCTs opraHu3MoB», «I' eorpaguyeckoe BHI000pa30BaHUE,
«DKOJIOTMUECKOE BUA000PA30BaHUEY.

OO6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMHU THIIAMH OKPACKH, HA0Op IUIOAOB H
ceMsiH, Koyutekuus «[Ipumepbl 3alUTHBIX MPHUCIOCOOICHUM y JKUBOTHBIX», MOfelb «OCHOBHBIC
HAIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduyeckass kapra wmHpa, KOJUICKIUS «DOpPMBI COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX W PaCTEHHit», MoJenb ammkanus «llepekpecT XpoMOcOoM», BIIaXHBIC MPENapaThl
«Pa3Butne HacekoMoro», «Pa3Butue JSTymIKu», MUKporpenapar «/Ipozoduia» (HopMma, MyTanuu
(OpMBI KPBUTHEB U OKPACKHU TeJja).

JIabopaTopHbIE U MPAKTUYECKUE PAOOTHI:
JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB M0 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlabopatopHas pabota Ne 2. «Omnucanue mnpuUCIIOCOOIEHHOCTH OpraHu3mMa u €
OTHOCHUTEIIEHOTO XapaKTepay.

7.2. Tema 2. BO3HUKHOBEHHE U PA3BUTHE )KU3HU HA 3eMJIe.

JloHay4yHBI€ NPEACTABICHUA O 3apOKICHHUM >XKU3HU. HaydHble TMIOTE3bl BO3HUKHOBEHMS
XKHU3HM Ha 3emse: aOuoOreHe3 M NaHCIEpPMHUsA. XUMHUYECKas HBOJIONUSA. AOHOTeHHbI CHHTE3
OpPraHMYECKUX BELIECTB W3 HEOPTaHWYECKUX. DKCIEPUMEHTAJIbHOE MOATBEPKACHUE XUMUYECKOU
sBosonny. HauanbHble sTanel 6uonoruueckoit spomonuu. I'unoresa PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE MPOTOKJIETKH. IlepBble KIETKM U UX SBOJIOLMSL.
PopMHpOBAaHHE OCHOBHBIX TpPYyNN JKMUBBIX Pa3BuTue XM3HM Ha 3eMiie IO 3paM M IEepUOAAM.
Karapxeii. Apxeiickas u nportepo3oiickas 3pbl. [laneo3olickas spa u e€ mepuojbl: KeMOpHiicKuil,
OPIOBUKCKHN, CHITYPUHCKUI, NEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so30iickas 3pa 1 €€ epruoIbl: TPHACOBBIN, FOPCKHI, MEJTOBOM.
KaiiHo3zoiickas 3pa 1 €€ nepuoibl: MajIeOreHOBbI, HEOT€HOBbIN, AaHTPOITOT€HOBBIN.

XapakTepucTuka KiIMMara M TeoJIOTMYecKuX mporeccoB. OCHOBHBIE 3Tambl 3BOJIOIUU
pPacTUTEIBHOTO U KUBOTHOTO MUpa. ApoMopdo3bl Y pacTeHui U KUBOTHBIX. [losiBIeHHe, pacuBeT u
BbIMHpPaHUE TPYIII KUBBIX OPraHU3MOB.



Cucrema OpraHm4eckoro Mupa Kak OTpaK€HHE IBOMIOLMH. OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIBI OPraHU3MOB.

9BOJ’II-OI_[I/I5[ YCJIO0BCKa. AHTpOHOJIOFI/IH KaK HayKa. Pa3zButne l'IpCI[CTaBJ'ICHI/Iﬁ (6]
IMPOUCXOKACHUUN YCJIIOBCKA. Metoant HU3YyUYCHHUSA aHTPOIIOICHE3a. CXOI[CTBa " pasjinius 4€JI0OBCKa U
JKUBOTHBIX. CHCTEMAaTHYECKOE IOJI0KCHUE YEIIOBEKA.

JBwxymme cunbl  (pakTopsl) aHTponoreHesa. HacieacTBeHHass UW3MEHYMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBEHHBIN 00pa3 >KW3HU, M3TOTOBICHHUE OPYAWN TPy/Aa, MBILIUICHUE,
peub.

OcCHOBHBIE CTaIUM W BETBU HBOJIOLMU 4YEJIOBEKA: aBCTPAJIONUTEKH, UeloBeK yMenblii,
Yenosek npsamoxonsaumii, Yenosek HeanaepranbCkuii, YenmoBek pasyMHbiid. Haxonku nckonaemsIx
OCTAaTKOB, BpEMs CYIIECTBOBAaHUs, 00JACTh paclpoCTpaHeHHs, 00bEM TOJOBHOTO MO3ra, oopas
JKU3HU, OPYIUSL.

UYenoBedeckne pacbkl. OCHOBHBIC OOJBIIME PACH: €BPOTCOMIHAS (EBpa3uiicKas), HETpo-
aBCTPAJIONIHAA (3xBaTOpHUanbHast), MOHTI'OJIOHTHAS (a3maTcKo-aMepUKaHCKas). Yeptol
IPUCIIOCOOJIEHHOCTH IPEICTaBUTENEH YETIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHHA. EIUHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JeMoHcTpanmu:
[Moptpetsr: @. Penn, JI. Ilactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabnumer 1 cxembl: «Bo3HukHOBeHHe CONHEYHON cucTeMbl», «Pa3BUTHE OPraHUYECKOTO
mupa», «PactutenbHas  knetka», <«OKuBoTHas  kmeTka»,  «lIpokapuoTuyeckas — KIIETKay,
«CoBpeMeHHasi CHCTeMa OpPTaHWYECKOro Mupay, «CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS
YEeJIOBeKa M YEJOBEKOOOpa3HbIX 00€3bsiH», «(OCHOBHBIE MeECTa TMaJCOHTOJOTUYECKHX HaXOJOK
MPEIKOB COBPEMEHHOTO delloBeKa», «JlpeBHelimme mromm», «JIpeBHue momu», «llepBbie
COBpPEMEHHBIC JIION», «UeToBeUeCKHe pach».

Ob6opynoBanne: wmymmsiku — «[IpoucxoxaeHne dyenoBeka» (OIOCTBHI  aBCTPAJIOTUTEKA,
MUTEKaHTPONa, HeaHJepTaiblla, KPOMAHbOHIA), CIENKH WM H300pakeHHsS KAMEHHBIX OpyIui
MEepPBOOBITHOTO YEJOBEKa (KaMHHU-YOMIEpbl, pyOuia, ckpebia), TeoXpOHOJOTHYEeCKas TaliuIa,
KosuteKus «DopMbl COXPaHHOCTH HCKOTMAeMBbIX )KMBOTHBIX U PACTECHHI.

JlaGopaTopHbIe U TIPaKTUIECKHE PAOOTHI:

[TpakTrueckas padora Ne 1. «M3yueHHne HMCKOMAEMBIX OCTATKOB PACTEHHH W JKUBOTHBHIX B
KOJUIEKIIUSAX».

DKCKypcusi «DBOJIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WIIH
KpaeBeIUECKUN MY3€il).

7.3. Tema 3. OpranusMsl 1 OKpyXxatrouiasi cpesa.



DKOJIOTHSI KaK HayKa. 3a/laud U pa3aeibl 3KOJI0TUd. MeTo1bl SKOJIOTHYECKUX HCCIIEI0BAaHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEI0BEKA.

Cpenpl obuTaHus OpraHU3MOB: BOJHAs, Ha3¢MHO-BO3yILIHAs, [IOYBEHHAA,
BHYTPUOPIaHU3MEHHAsL.

Okonoruueckue ¢akropel. Krnaccudukamus skonoruueckux (GaxTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHEe HKOJIIOTUYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnyeckue  (QaxkToppl:  CBET,  TEMIlepaTrypa,  BJIKHOCTb.  DoTONEpUOAU3M.
[TpucniocoOnenust OpraHu3MoB K AeHCTBHIO a0uoTHUYeCKUX (akTopoB. brojgornueckre puTMbl.

buotnueckue  dakroppl. Buapl  OMOTHYECKHMX ~ B3aUMOACWCTBHUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmsel. [lapasutusMm, koomepaius, MyTyaau3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HadeHHEe OHOTUYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTCPUCTHUKU  IOIIYJIALUH. OCHOBHBIE  ITOKa3aTeJIN MOMyJIAIUH:
YHCJICHHOCTD, INIOTHOCTb, POXAACMOCTD, CMCPTHOCTb, IPUPOCT, MHUI'PpALIU. I[I/IHaMI/IKa
YHUCJICHHOCTH MOITYJIAINU U eé peryjsiaus.

JlemoHcTparuu:
[Toptpetsl: A. I'ymbonpar, K.®@. Pynse, O. I'ekkens.

Tabmuier u cxembl: kapta «lIpuponnbie 30HbI 3eMiun», «Cpeapl OOMTaHHUSI OPraHU3MOBY,
«®Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH  POCTAa  YHUCIEHHOCTH  IOMYJIALUU
UHOY30pUn-TYhenbkn», «[Iuiessie nemnm».

JIaGopartopHble U IpaKTUYECKUE paboThI:

JlabopaTtopHas padota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PACTEHUM M3 Pa3HBIX MECT
oOUTaHUS Y.

JlabopaTtopHas pabota Ne 4. «BiausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa.
ITpakTruyeckas padora Ne 5. «ITocuér MIOTHOCTH MOMYJISIMKA PAa3HBIX BUAOB PACTEHUI».
7.4. Tema 4. CooO11ecTBa U 3KOJIOTMYECKHE CUCTEMBI.

Coo00111ecTBO Opranu3MoB - 0noreH03. CTpYKTypbl OMOIIEHO3a: BUIOBAs, TPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBs3M B OHOIIEHO3E.

DKonornueckue cuctemMbl (dkocucteMbl). [loHaTHe 00 3KocHCTEME H OHOTEOICHO3E.
OyYHKIMOHATBHBIC KOMITIOHEHTHI 9KOCHCTEMBI: TIPOIYIICHTHI, KOHCYMEHTBI, peaylieHThl. Kpyropopot
BEIIECTB M IOTOK JHEPruu B HKocucteme. Tpoduueckue (NHILEBBIE) YPOBHU 3KOCHUCTEMBI.
HI/IH_ICBBIC uenun nu CCTU. OCHOBHBIG IIOKa3aTeJIn 9KOCUCTCMBI. 61/IOMaCCEl, HpOI[yKLII/ISI.



DKOJIOTHYECKHUE THUPAMHABL: TPOIYKIIUHU, YHCICHHOCTH, Onomacchl. CBOWCTBAa HSKOCHCTEM:
YCTOMUYMBOCTD, CAMOpETysius, pazputue. CyKIeccusl.

[Ipupoanbie »KOCHCTEMBI. OKOCHUCTEMBI 03€p U peK. OKOcHCTeMa XBOMHOTO WIHU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOHOFCHHBIC 9KOCHCTEMBI. ArpOBKOCI/ICTeMH. YP603KOCI/ICTCMBI. buonornueckoe u
XO3iCTBEHHOE 3HAUCHNE arpoO9KOCUCTEM U yp603KOCI/ICTeM.

buopasnoobpasue kak Qaxtop ycroiumBocTu SKocucteM. CoxpaHeHHe OHOJIIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenue B.W. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u crpykrypa ouocdepsl. XKupoe
BellecTBO U ero ¢pyHkiuu. OcodeHHocTH Ouochepsl Kak TI00anbHON KOCUCTEMBI. JJuHaMuueckoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BemiecTB ¥ OHOr€OXMMHUYECKHE IHKIBI 3JIEMEHTOB (Yriiepojaa, asoTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3emin. AHTPONOTeHHbIE H3MEHEHUS B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.

CocyuiectBoBaHH€e NMpHUPOAbI U yenoBedecTBa. CoxpaHeHue Onopa3HOOOpa3usi Kak OCHOBa
ycroitunBoct Onocepsl. OCHOBa pPalMOHAIBHOTO YIIPABJICHUS NMPHUPOIHBIMH PECypcaMu M HUX
UCIOJIb30BaHue. JlocTukeHust OMONIOrUM U OXpaHa MPUPO/IBI.

JeMoHcTpanuu:
IToprpetsr: A.Jl. Tencan, B.H. Cykaués, B.1. Bepnanckuii.

Tabmuier u cxemsl: «[lumessie menu», «buoneHo3: cocTaB U CTpYKTypa», «lIpupoaHbie
coobmectBay, «llemn muTaHUsA», «OKolmoruyeckas mnHpamugay, «buochepa u uUerTOBEK»,
«IKocHucTeMa HIMPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOrO jecay, «buoreHo3 BomoémMay,
«ArporeHo3y, «[IpuMepHbIe aHTPOTIOTEHHBIE BO3/ICHCTBUS HA IPUPOY», «BarkHEeHIIne HCTOYHUKH
3arpsi3HEHHUS] BO3/7yXa M TPYHTOBBIX BOI», «llouBa - BakHeHImash coOCTaBIsOIIas Ouocheps,
«®DakTopsl aerpaganuu mousy, «llapHukoBeIil d3QdekTy, «DakTOpbl PaTMOAKTHBHOTO 3arpsS3HEHUS
ouocdepsl», «O0mmas cTpykTypa ouochepsn», «Pacnpoctpanenue xu3Hu B 0nocdepe», «O30HOBBIM
sKpaH ouocdepnr», «KpyroBopot yriepoaa B 6uocdeper, «KpyroBoport azota B mpupoe».

O6opynoBanue: Mojeab-anuInKanus «Tunudaabsie OMOIEHO3b», Tepbapuii «PacTuTenbHbIC
cooOmiecTBa», KoJuleknuu «buorneno3», «Bpenutenu BaXHEHIINX CEIBCKOXO35SHUCTBECHHBIX
KYyJIbTYp», TepOapuu W KOJUICKIMM PpACTCHH U J>KMBOTHBIX, MPHHAJICKANINE K Pa3HBIM
HKOJIOTHUECKUM TpymmnaMm ojxHoro Buna, Kpachas kuura Poccuiickoit @eneparuu, u300pakeHus
OXpaHSAEMbIX BUIOB PACTEHUN U KUBOTHBIX.



8. [lnmanupyemMble pe3yabTaThl OCBOCHUS MPOrpaMMbl 10 Omosioruu (0a30BbI YpOBEHB) Ha
YPOBHE CpeIHEro 001ero oopa3oBaHusl.

8.1. Cormacho ®I'OC COO ycraHaBaMBalOTCSA TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
00ydJarouMMucs MporpaMM CpPeIHEro OO0IIero 0oOpa3oBaHUs: JMYHOCTHBIM, METANPEAMETHBIM U
MIPEAMETHBIM.

8.2. B cTpyKkType JIMUHOCTHBIX PE3yJlbTaTOB OCBOECHMS IpeameTa «buosorus» BbIIEIEHbI
CIIETYIOIINE COCTABJISIFOIINE: OCO3HAHUE 00YYaIOMIUMUCS POCCUNCKON TPaXKTAHCKOW HICHTUIHOCTH
- TOTOBHOCTH K CaAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEACICHUIO, HATUYME MOTHUBALIMU K
00y4eHHI0 OMOJIOTHH, [EJICHAMPABICHHOE PA3BUTHE BHYTPEHHUX YOCSKICHUIH JTUYHOCTH Ha OCHOBE
KIITOYEBBIX HGHHOCTeﬁ 1 UCTOPHUYCCKUX Tpaxmunﬁ PasBUTHUA 6I/IOJIOFI/I‘~I€CKOFO 3HaHHuA, TOTOBHOCTH U
CIOCOOHOCTh O0yYaroNIMXcs PYKOBOJACTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHOCMBICIIOBBIMU
YCTaHOBKAMHM, MPHUCYIIUMH CHUCTEME OHOJIOrMYecKOro oOpa3oBaHUs, HAIWYHE 3KOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUThH LIENTU U CTPOUTD KUIHECHHBIC TUIAHBI.

8.3. JInuHOCTHBIE pe3yNbTaThl OCBOCHHUA MpeaMeTa «buoNorus» NOCTHraloTcs B €IUHCTBE
yueOHOW W BOCIUTATENbHON JIEATEIHHOCTH B COOTBETCTBUU C TPAJAUIUOHHBIMU POCCHUHCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU M JIYXOBHO- HPABCTBEHHBIMU IEHHOCTSMHU, MPUHATHIMH B
oOmiecTBe mMpaBUiIaMHd M HOPMaMH TIOBEJIEHUS U CIIOCOOCTBYIOT IMpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUA W CaMOpPa3BUTHA, PA3BUTHUA BHYTpeHHCﬁ MOo3uIuMu JIMYHOCTH, IIATPHUOTH3MA,
YBaXEHMUSI K 3aKOHY M IIPaBOIOPSIAKY, YEIOBEKY Tpyda M CTaplIeMy IMOKOJIEHHIO, B3aMMHOIO
YBaXCHMU, 6CpC)KHOFO OTHOIICHUSA K KYJIBTYPHOMY HACJICAUIO U TPAAULIUAM MHOTI'OHAIIMOHAJIBHOI'O
Hapopa Poccuiickoit denepannn, NpUPOJE U OKPYKAOIIECH Cpee.

8.4. JIuuHOCTHBIE pE3yJAbTAaThl OCBOEHUS YydeOHOro mpenMera «buosorus» ITOIKHBI
OTpakaTb TOTOBHOCTh U CIIOCOOHOCTH OOY4YalOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHON
BHYTPEHHEN MO3ULHEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMM, MO3UTUBHBIX BHYTPEHHHUX
yOeXAeHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIecTBa, paciiupeHue
JKU3HEHHOTO ONBITA M ONBITA JAEATENIBHOCTH B MPOILECCE pealiu3alid OCHOBHBIX HaIlpaBiICHUMN
BOCIIUTATEILHON ACATCIHLHOCTH, B TOM YHCJIC B YaCTU:

1) Tpa’XxAaHCKOI'0O BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMM  OOydYaromerocs Kak aKTHUBHOTO W
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX NIpaB U OOsA3aHHOCTEH, YyBa)K€HHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOpquKOfI JACATCIIBHOCTH IIPpU CO3JaHHUU y‘Ie6HBIX ITPOCKTOB,
PEHICHUA y‘le6HBIX " IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJOTrHYECKUX OKCIICPUMCEHTOB;,

CIIOCOOHOCTH ~ ONpENEeNsTh COOCTBEHHYIO TO3UIMI0 TI0 OTHOIIGHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMCHHUEC YUYUTBIBATh B CBOUX HeﬁCTBHHX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O BBaHMO,Z[efICTBHFI
JIIOI[GI71 C pa3sHbIMHA y6e)KII€HI/ISIMI/I, KYJIbTYPHBIMH HCHHOCTAMHA U COLIUAJILHBIM ITOJIOKCHUCM,

FOTOBHOCTh K COTPYJHHYECTBY B TMPOIIECCE COBMECTHOTO BBINOJIHEHUS Y4EOHBIX,
MO3HABATEJIbHBIX U MCCIENOBATENBCKUX 3a/1a4, YBAXKUTEIBHOE OTHOILIEHUE K MHEHHUIO ONIIOHEHTOB
pu 00CYXIIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJEPIKAHUS; TOTOBHOCTh K TYMaHUTAPHOM
Y BOJIOHTEPCKOM JIESITENBbHOCTH;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUHUCKON TpakJaHCKOM HMIECHTHYHOCTH, MATPUOTHU3MA, YBKEHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU repen PoauHoii, ropaoctu 3a cBoi kpail, cBoro Ponuny,
CBOM SI3BIK M KYJIBTYPY, IIPOIIJIOE U HACTOSIIIEe MHOTOHAITMOHAJIBHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOLICHUC K NPUPOJAHOMY HACICAUIO U MMaAMATHUKAM IIPUPOALI, JOCTUKCHUAM
Poccuu B HayKeE, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYAC,

CIIOCOOHOCTH OLICHUBAThH BKJIAJ[ POCCUICKUX YUEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
NOHMMAaHUE 3HAYCHHs OWOJIOTMM B TIO3HAHMUHM 3aKOHOB MPHUPOJBI, B JKU3HH 4YEJIOBEKa WU
COBPEMEHHOTO 00IIIeCTBa;

uaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K cCiyXeHuro OTeuecTBY M €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUA:

OCO3HaHHE JYXOBHBIX [IEHHOCTEH poccHiickoro Hapoa; copMHUpPOBAaHHOCTh HPABCTBEHHOIO
CO3HAHU$, 3TUYECKOTO MOBEACHUS; CIIOCOOHOCTh OLEHUBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE
peleHus,

OPHUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

OCO3HAHUC JIMYHOI'0 BKJIaga B TIIOCTPOCHUC YCTOP'I‘IHBOFO 6y)1ymero; OTBETCTBCHHOC
OTHOIICHHWE K CBOUM POAMTEIAM, CO3AJaHHUIO CEMBU HAa OCHOBEC OCO3HAHHOI'O IMPUHATHUA IICHHOCTEH
CEMEMHOM KU3HU B COOTBETCTBUHU C TpaguusIMu HApOAOB Poccuu,

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIOYas ACTETHUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOB}IGf/iCTBHﬂ JKHBOM pUpoAbI 1 eé OECHHOCTH,

TOTOBHOCTbL K CAMOBBIPA)KCHHUIO B Pa3HbIX BHUAAX HUCKYCCTBA, CTPCMIICHUC IIPOABJIATH
KadeCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) ¢hu3HUECKOTO BOCTIUTAHUS:



MMOHMMAaHHUE W peaju3alus 3J0pOBOTO M 0€30MacHOro oOpas3a XU3HHM (3A0POBOE MHUTAHHE,
COOJIIO/ICHHE THUTMEHHYECKUX MPaBUJI M HOPM, COQIAHCHPOBAHHBIM PEXUM 3aHSATHH W OTHbIXA,
perynspHas ¢puznUecKas akTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPM3MUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMaHKE EHHOCTH MPABUJ MHUBHUIYaTbHOTO M KOJUIEKTUBHOT'O O€30MaCHOTO MOBEICHUS
B CUTYyalUsIX, YIPOXKAIOLIUX 30POBbIO U KU3HHU JIIOJEH;

OCO3HaHHE IOCJIEJICTBUN U HENPUATUE BPEIHBIX IPUBBIUEK (YHOTPEOJIECHUS aJlKOroJs,
HapKOTHUKOB, KYpPEHHUs);

6) TPyAOBOTO BOCIIMTAHUS:
TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTHBHOM JIeITEeIbHOCTH TEXHOJIOTHUECKOU U COHH&HBHOﬁ HaIIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIUUPOBATD, IINIAHUPOBATD U CAMOCTOATCIIbHO BBIIIOJHATE TaKYI0 JCATCIBHOCTD,

MHTEpEC K DPa3NUYHBIM cdepam MpodecCHOHATBFHONW NeATeNbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BBIOOp Oyayleit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIaHbI;

TFOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpa30BaHHUIO Ha IPOTSKEHUU BCEH
JKU3HHU,

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:

9KOJIOTMUYECKH 11e1eco00pa3HOe OTHOUIEHHE K MPUPOAE KaK MCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHUS;

IOBBIIIICHUEC YPOBHHA JKOJIOTHIECKOMN KYJIbTYPBbI: an06peTeHHe OIbITa IUIAHUPOBAHUA
IMMOCTYIIKOB U OLICHKHU UX BO3MOXHBIX HOCHGI{CTBI/Iﬁ JUIA OKp}’)KaIOHleI\/JI CpCabl;

OCO3HaHHE TJI00ATBFHOTO XapakTepa HKOJOTMYECKUX MpoOJeM U TyTed UuX pelIeHHus;
CIIOCOOHOCTh HCIIONIb30BaTh MpUOOpeTaeMble TPH M3YyUYEeHUU OUONOTUU 3HAHUS M yMEHHS TMpH
perreHny mpodJieM, CBSI3aHHBIX C PANMOHAIBHBIM IMPHUPOIONOIB30BaHUEM (COOIIOCHUE TTPaBUIT
MOBEACHHUA B MMPUPOAC, HAIIPABJICHHBIX HAa COXPAHCHUC PaBHOBECHUA B OKOCHCTEMAX, OXpPAaHy BU/OB,
IKOCUCTEM, Orocdepshl);

AKTHUBHOE HENPUATHE JEHCTBHUM, NPUHOCAIIMX BpEI OKPYKAKOIIEH NPUPOAHOU Cpeae,
YMEHHME MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHYECKHE TIOCIEICTBUS IMPEeANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HAJINMYHUEC Pa3BUTOr0 OSKOJOTMYCCKOTO MBINIJIICHUA, SKOJIOTHUECKOU KYJIbTYPBI, OIIbITa
JNESTENIbHOCTH  SKOJOTMYECKOM  HampaBiICHHOCTH, YMEHHsS  pPYKOBOJCTBOBaThCS HMMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM W COIMAIbHOW NPAKTUKE, TOTOBHOCTM K YYacTHIO B
MIPAKTUYECKON AESITeTbHOCTH YKOJIIOTUYECKOM HaIllPaBIEHHOCTH;

8) LIEHHOCTH HAYYHOT'O TTO3HAHMUSI:



c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHOW TWPAKTHKH, OCHOBAaHHOTO Ha JIHAIIOTEe KYIbTYp, CIHOCOOCTBYIOMIETO
OCO3HAHHIO CBOETO MECTA B MOJIUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M YMTATENILCKOW KYJIBTYpPbI KaK CPEICTBA B3aUMOACUCTBUS
MEXY JI0JIbMU U ITIO3HAHWS MUDA;

MOHUMaHUEe creuu(UuKd OHOJOTMHM Kak HayKd, OCO3HaHHe e€ poiau B (POopMHUpOBAHUU
PaLMOHATIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO TPEACTABICHUS 00 OKpYyKaroIieM
MHpE KaK O eIMHCTBE MPUPO/IbI, YEIOBEKa U OOIIEeCTBa, B MO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH
U peIIeHUH MPOoOJIeM COXpaHEHUS PUPOJIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUI COBPEMEHHOW IMBHJIM3AIMU: OOECTICUCHHS
HOBOT'O YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3/1aHUS MEPCIEKTHUBHBIX OMOTEXHOJIOIMH, CIOCOOHBIX
pelarh pecypcHble IMpoOJIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA IyTEM BbIXOJa U3 TIJI00aIbHBIX
HKOJIOTHYECKUX TMpoOsieM M oOecrnedeHus IMepexo/ia K YCTOMUYMBOMY Pa3BHTHIO, PALIMOHAIHHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJIYYEHHH OMOJIOTMYECKUX 3HAHWM B LENAX MOBBIIMICHHUS OOIIeH
KyJbTYpBl, €CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH KaK COCTaBHOW 4YacTH (DYHKIIMOHAJIBLHOU
rPaMOTHOCTHU O0y4arouuxcs, GopMUpyeMoil pu U3y4eHUn OUOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJI0OB TO3HAHUsS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HWCIIOJIb30BaTh TIOJIydaeMble 3HAHHMS JJIs aHajdu3a W OOBSCHEHUs SIBIICHUUN
OKPYXKAIOIIer0 MHpa W TMPOUCXOJANIMX B HEM H3MEHEHMH, yYMEHHE [elaTb OO0OCHOBAaHHBIC
3aKJTFOUYEHUS Ha OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS IaHHBIX C IIENbI0 MOJIYYEeHUS JOCTOBEPHBIX
BBLIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BAaTh OHOJIOTUYSCKUE 3HAHUS AJi1 pCUICHUA
HpO6J’I6M B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

OCO3HAaHUC IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH INPOCKTHYHO H
HCCICAOBATCIILCKYIO NCATCIIbHOCTD UHAUBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIOCOOHOCTh K HEIPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY TIIOJIyYUEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBHUM C KM3HEHHBIMU
NOTPEOHOCTAMH.

8.5. B mpouecce AoCTMXKEHHS JUYHOCTHBIX pE3YJIbTaTOB OCBOEHHUS OOydaroIUMUCS
nporpaMMbl MO OHMOJIOTMHM Ha YpPOBHE CpelHero ooémero oOpa3oBaHus Yy OO0ydaromuxcs
COBEPILEHCTBYETCS YMOILMOHAIBHBIN HHTEIUIEKT, MPEANOoIaralonui chopMUpOBaHHOCTD:

CaMOCO3HAHUSl, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBLHOE COCTOSHUE,
BUJICTH HAMPABJICHUSI PA3BUTHSI COOCTBEHHOUW SMOIIMOHATBHON ChEpHI, OBITh YBEPEHHBIM B ce0€;



CaMOpETYJIMPOBAaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEIEHUE, CIIOCOOHOCTh aaNnTUPOBATHCA K SMOIMOHAIBHBIM M3MEHEHHSIM U IMPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTH)KEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE 1€HCTBOBATh, UCXO/S U3 CBOUX BO3MOYKHOCTEN;

OMIIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHMMATh AMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATH €r0 IMpH OCYLICCTBICHHU KOMMYHHKAIIUH, CIIOCOOHOCTE K COYYBCTBUIO H
CONCPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTh BBICTpaMBaTh OTHOUICHUS C JIPYTHMHU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOH(IUKTHI.

8.6. MeTaHpeI{MeTHHe pPE3YyIbTaTbl OCBOCHUA yqe6H0ro mpeamMcEcTa «buonorusy BKIIOYAOT:
3HA4YUMBIC HJIA Q)OpMHpOBaHI/IH MHUPOBO33PCHUA o6yqafonmxc;1

MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOILlEHAay4yHbl€  IOHATHUS,  OTpa)Karolue
LEJIOCTHOCTh HAYYHOM KAapTHHBI MHpa W CHEeUU(PUKY METOAOB IIO3HAHUS, MHCIOJIb3YEMBIX B
€CTECTBEHHbIX HayKaX (BEIIEeCTBO, SHEPIHsl, SABJIEHHUE, IPOLECC, CUCTEMA, HAyYHbIH (aKT, IPUHIIUII,
TUII0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUs, UCCIIeI0BaHKE, HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT
U JIpyrux), YHHMBepcalbHble YdeOHble JeilcTBUA  (TO3HaBaTelIbHbIE, KOMMYHHMKATHUBHBIE,
perymnsTuBHbIe), obecnieunBaronue GopMUpoBaHue (yHKIMOHAIBHON TPaMOTHOCTH M COIMAJIbHOM
KOMIETEHIIMM  O0Yy4YaromMXcs, CIOCOOHOCTh  OOy4aroImMXCs  MCIOJIb30BAaTh  OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCaJlbHble Y4eOHbIE IEHCTBUS B
IIO3HABATEJILHON U COLMAIIBHON ITPAKTHKE.

8.7. MertanpeaMeTHble pe3yabTaThl OCBOEHUS MPOTpaMMbl CPEIHEro oOIIero oopa3oBaHuUs
JOJIKHBI OTpaXaTh:

8.7.1. OBnaneHue yHUBEPCATbHBIMUA YI€OHBIMU MTO3HABATEILHBIMU JICHCTBUSIMHU:
1) 6a3oBbIE JIOTHYECKUE JCHCTBUS:

CaMOCTOSITENIbHO  (pOpMyNTUpOBaTh M aKTyaJIM3UpPOBaTh MpoOJeMy, paccMarpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BATh IMPU OCBOCHUU 3HaHU HpI/IéMLI JIOTHYCCKOT'O MBIIIJICHUA (aHaJ'II/ISa, CHHTC3a,
CpaBHCHHA, Knaccn(bmcaunn, O606IJ_ICHI/IH), PaCKpBIBATH CMBICII OMOJIOTUYECKUX TTOHITHI (BBIJICJ'I}ITB
HX XapaKTCPHBIC IPU3HAKH, YCTAHABJIMBATH CBA3U C APYTUMHU HOHSITI/ISIMI/I);

OMMPCACIIATL LCJIIN MACATCIBHOCTH, 3alaBad IapaMCTPbl W KPUTCPpHUU HUX JOCTUKCHUA,
COOTHOCHUTH PE€3yIbTaThl ACATCIBPHOCTH C IIOCTABJICHHBIMU LICIISIMU,

UCIOJb30BAaTh OMOJIOTUYECKHUE TIOHATHS ISl OOBACHEHMs (DAKTOB M SABICHUM KUBOU
IIPUPOJBL,



CTPOUTH JIOTUYECKUE pacCykAeHUs (MHAYKTUBHBIE, AETYKTUBHBIC, IO aHAJIOTHH), BBISABIIATH
3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYITHpPOBATH BBIBOIBI H
3aKJIIOUCHUS;

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEJCTBA JJIsi MPEJCTABICHUS CYIICCTBEHHBIX CBSI3€d U
OTHOIICHUN B H3Y4aeMbIX OHOJIOTUYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHH Ppa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH pelIeHUs MpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepPUATbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHBBI B JCATCIBHOCTb, OLCHUBATL COOTBETCTBUC PE3YJIbTATOB LCIIAM,
OLCHUBATb PUCKHU HOCJIGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPZIUHUPOBATL K  BBIIOJHATDH pa60Ty B YCIOBHUAX PCAJIbHOIO, BHUPTYAJIBHOTO H
KOM6I/IHI/Ip0BaHHOFO B3aHMOﬂCﬁCTBHH;

pPa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MPoOJIeM;
2) 6a30BbIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BJIaZACTh HAaBBIKAMU y‘~IC6HO-I/ICCJIeI[0BaTeJII)CKOI>'I u HpOCKTHOfI JACATCIIbHOCTH, HaBBIKAMH
paspemieHus mpooiieM, 00J1alaTh CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJIBHOMY ITOUCKY
METOJIOB PEIICHUS] MPAKTUYECKUX 3a/1ad, IPUMEHEHHUIO Pa3TUYHBIX METOJIOB TIO3HAHMUS,

HCIIOJIB30BATh Pa3jriHbIC BHIAbBI JACATCIBHOCTH IO TIIOJYUYCHHUIO HOBOIO 3HaHUsA, €T0
HHTCpIIpCTAllNH, npeo6pa3OBaHmo U MPUMCHCHUIO B y‘-I€6HI)IX CUTyallusdXx, B TOM YHCIC IIpU
CO3JaHNHN y‘IC6HBIX " COLIMAJIBHBIX ITPOCKTOB,

(hopMHUPOBATh HAYYHBIM THIT MBIIUICHHS, BIAJACTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUYEBBHIMU
MOHATUSAMHU U METOJAMMU;

CTaBUTh U (POPMYIHUpPOBATH COOCTBEHHBIE 3a7a4ll B OOpa30BATEIBHON ACATEIHHOCTH WU
KU3HCHHBIX CUTYaIIHsIX;

BBISIBJIATh IPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTYaJU3UpPOBATh 3a7a4dy, BBIIBUTATh TUIIOTE3Y
€€ penieHus1, HaXOAUTh apryMEHTHI Ul JOKA3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aaBaTh IMApaMETPhI
Y KPUTEPUU PEILICHNUS;

AHAJIIM3UPOBATH IMOJYUCHHEBIC B XOAC PCIICHHUA 3ada4u PE3YJIbTAThl, KPUTUUCCKHU OLCHHBATDH
HUX JOCTOBEPHOCTH, ITPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCJIOBUAX,

AaBaTb OLCHKY HOBBIM CHTyallUdM, OLCHHWBATH HpHO6peTéHHBIﬁ OIIBIT, OCYIICCTBJIATH
IeJICHANPaBICHHBIN TIOUCK TIEPEHOCA CPEICTB U CIIOCOOOB EHCTBHUS B TPO(ECCHOHANBHYIO CPELy;

yMeTb  MEpPeHOCUTh 3HAHUS B  [IO3HABAaTENbHYI0O M  MPaKTHYECKyl0  o0iactu
KHU3HEICSITENbHOCTH;



YMETb UHTCTPUPOBATh 3HAHHA HU3 PA3HBIX NPEAMETHBIX O6HaCTCﬁ; BBIIBUI'aTh HOBBIC HUJICH,
npeajiaratb OpUruHajJbHBIC TIOAXOABI W PCHICHUSA, CTABHUTb HpO6JIGMbI H 3aJla4v, OOITYCKAroImue
AJIBTCPHATUBHBIC PCIICHUSA

3) pabora ¢ uHpopMaIuUei:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(poOpManuu (TeKcTe ydyeOHOro mnocoows,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OWOJIOTMYECKUX CIOBApSAX U CHPABOYHHKAX, KOMIBIOTEPHBIX
0a3ax MJaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh HHGOPMAIMIO PA3IMYHBIX BHIOB H (opm
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl U TMPUMEHATh pPA3IWYHbIE METOJbI MpU IOHCKE U O0TOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT UCITIOJIb30BAaHUA I/IHQ)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHHX

TeXHOHOFHﬁ, COBCPUICHCTBOBATL  KYJIbTYPY AKTHUBHOI'O HCIIOJIb30BAHUA  PA3JIMYHBIX
IIOHUCKOBBIX CUCTCM,

CaMOCTOSITENILHO ~ BBIOMPATh ONTHMAJIbHYIO (OpPMY TPEACTaBICHUS OHOJOTUYCCKON
uH(popManuu (cxemsl, rpaduKy, qUarpamMmbl, TaOIUIIbI, PUCYHKHU U IPYTOe);

UCIOJIb30BaTh Hay4HbIH SI3bIK B KauecTBE CcpeAcTBa IpH paboTe ¢ OHOIOrMYecKoit
uHpopMaLueil: NPUMEHATh XMUMUYEeCKHe, (U3MYecKue U MaTeMaTH4YecKhe 3HAKH WU CHUMBOJIBI,
dopmynbl, aOOpeBuaTypy, HOMEHKJIATypy, HCHOJb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAZICTb HABBbIKaMMU  pACIIO3HABAHUA U 3AlIUTHI I/IH(l)OpMaI_II/II/I, I/IH(I)OpMaI_[I/IOHHOI\/’I
0e30MMacHOCTH JTUYHOCTH.

8.7.2. OBnageHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMHU:
1) obmienue:
OcyHIeCTBJ'IflTI) KOMMYHI/IKaI_[I/II/I BO BCEX C(bean JKHN3HU, aKTUBHO y‘-IaCTBOBaTI)

B IHUAJIOre WM OUCKYCCHU IIO CYIICCTBY 06CY)K,Z[aCMOI‘;I TCMBI (YMCHI/IC 3aaBaTb BOIIPOCHI,
BBICKA3bIBATH CYKACHUA OTHOCHUTCIIBHO BBITIOJIHCHUA HpezmaraeMoﬁ 3aa4yi, YYUTBIBATb MHTCPCCHI
M COTJIaCOBAaHHOCTD MO3UITHI APYyrux ydaCTHUKOB Auajiora ujn JII/ICKyCCI/II/I);

pacrio3HaBaTh HeBepOalbHbIE CpEeICTBA OOIIECHNUS, TOHUMATh 3HAUE€HUE COIMANIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHMS] KOH(IMKTHBIX CHUTYyallMil, YMEThb CMSTrdaTh KOH(JIMKTBI U BECTU
MEPETOBOPHI;

BIIQJICTh PA3JIMYHBIMH CIIoco0aMu OOIICHWS M B3aWMOJCUCTBUSA, MOHUMATh HaMEPCHHS
JOpYTUX JIOJIeH, MPOSIBIATh YBAXKUTEIBHOE OTHOILIEHHE K cOOECEeIHHKY M B KOPPEKTHOH Qopme
bopMyIUpOBaTH CBOM BO3PAXKECHHUS;



Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
2) coBMECTHas JeSTEIbHOCTD:

MOHUMATh U MCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUAYAIBHON pabOThHl MpH
pelieHnn OMOJIOTUYECKOM MpoOsieMbl, 0OOCHOBBIBATH HEOOXOIMMOCTb MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPHU pelIeHUH yueOHOM 3a/1auH;

BBI6I/IpaTB TEMATUKY M METOJAbl COBMECTHBIX HeﬁCTBHﬁ C y‘IéTOM O6H_II/IX HHTCPCCOB U
BO3MO>KHOCTEH KaXXJ0TI'0 4JIC€Ha KOJIJICKTHUBA,

IIPUHUMATh LCIIN COBMECTHOH JACATCIIBHOCTH, OPpTraHU30BbIBATh U KOOPAUHHUPOBATH ,HeﬁCTBHH
no €€ JOCTHXKEHMIO: COCTaBIISThH IIJIaH ﬂeﬁCTBHﬁ, pacapeaciisitb pojin C y‘IéTOM MHEHHUU
Y4aCTHHKOB, 06CY)KI[aTL PE3YyIbTAaThI COBMECTHOM pa6OTBI;

OLICHHUBATh KA4eCTBO CBOETO BKJI/Ia U KaXKJIOTO yYaCTHHKA KOMaH/bI B OOLIUI pe3yabTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTBI, OLUCHHUBATHL HACHU C NO3WIWH HOBU3HBLI, OPUIMHAJIBHOCTH,
HpaKTH‘ICCKOﬁ 3HA4YUMOCTH,

OCYIIECTBIISITh MTO3UTUBHOE CTPATETMUECKOE MMOBEJICHUE B PA3JIMYHBIX CUTYAIUSX, POSIBIISATD
TBOPYECTBO U BOOOpaK€HUE, OBITh MHUIIMATUBHBIM.

8.7.3. OBnazieHre YHUBEPCATbHBIMU PETYIATUBHBIMU JIEHCTBUSMU:
1) camoopranuzanus:

HCIIOJIb30BAaTh OMOJIOTHYECKHE 3HAHUS JJIsI  BBIABJICHUSA HpO6J’I€M U HUX PpCHICHUA B
JKHN3HCHHBIX U y‘Ie6HLIX CUTYyalUsIX,

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU II€TIEBbIE M CMBICIOBBIE YCTAaHOBKHU B CBOUX
JEUCTBUAX M IOCTYNKAaX [0 OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3/IOPOBBIO U 3I0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOATCIIBHO OCYHICCTBJIATL IMO3HABATCIIbHYIO ACATCIIBHOCTDb, BBIABIIATH Hp06J'ICMBI,
CTaBHUTb U (I)OpMYJ'II/IpOBaTL COOCTBEHHBIC 3aga4u B O6pa3OBaTC.HBHOI71 JACATCIIBHOCTH N ) KU3HCHHBIX
CUTyalUsIX;

CaMOCTOATCIIBHO COCTABJIATH IJIaH PCHICHUA HpOGJ’ICMBI C y‘-IéTOM HMCIOIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U HpCHHOqTeHHﬁ; JAaBaTb OLICHKY HOBLIM CUTYALUAM,

pacmpsiaTb paMKHU y"-IC6H01"O npeaMera Ha OCHOBC JIMYHBIX npeﬂnhoeHHﬁ; AC1aTh
OCO3HAHHBIN BLI60p, ApTYMCHTHUPOBATH €TI0, 6paTB OTBCTCTBCHHOCTD 3a PCIICHUC,

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



Croco0CTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO IUPOKON 3PYAUIIMHM B Pa3HBIX 00IACTSIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb!

JaBaTb OLCHKY HOBBIM CHUTyalusM, BHOCHTHb KOPPEKTHBBI B JACATCIbHOCTb, OLCHHBATHb
COOTBETCTBUEC PE3YJIbTATOB LECIISAM;

BJIa/IETh HABBIKAMU MMO3HABATEIbHOU pedieKCHU KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUN U
MBICTTUTENIbHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, HCIIOIb30BAaTh MPUEMBI pedrexcun ans
OLICHKH CHUTYaIllH, BHIOOpAa BEPHOTO PEIICHNUS;

OOCHUBATL PHCKU U CBOCBPCMCHHO IMPHMHHMMATb PCIICHHUA IIO0O HMX CHHKCHUIO; IIPUHHUMATDH
MOTHUBLI U apIr'YMCEHTHI APYTUX IIPU aHATIU3C PE3YJIbTATOB ACATCIBHOCTH,

3) npuHsATUA ceOs U IPYTUX:

MIPUHUMATH Ce0sI, TOHUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATHh MOTHBBI M QpTYMEHTHI IPYTHX MIPH aHAIH3E PE3YJIbTaTOB JACITCILHOCTH;
MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKY;

pa3BHUBaTh CIIOCOOHOCTh MTOHUMATh MUP C TTO3UIUH JIPYTOr0 YeIOBEKa.

8.8. IlpenmetHbIe pe3ynbTaThl ocBoeHHs porpammbl COO mo Ouooruu Ha 6a30BOM ypOBHE
BKIIIOUAIOT crieruduieckue st yaeOHoro npeamera «buomorus»

Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM 10 OCBOCHHUIO, WHTEPHPETAIMH H
HpeO6pa3OBaHHIO 3HaHHI>i, BUJbI JCATCIBHOCTHU I10 IMOJYYCHHIO HOBOT'O 3HAHUA W IPHUMCHCHUIO
3HAaHUN B pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKE B pEATbHBIX JKU3HEHHBIX CHTYAIUsX,
CBSI3aHHBIX ¢ Owosiorueil. B mporpamme npeaMeTHbIe pe3ysbTaThl MPEACTABICHHBI O TOAaM
o0OyueHusl.

8.9. IlpeamerHble pe3ynbTaThl OCBOeHMs yueOHoro mnpenmera «buornorus» B 10 kiacce
JIOJKHBI OTPakaTh:

C(bOpMI/IpOBaHHOCTB 3HaHUIL O MeCTe U poiin OHOJIOTUH B CHCTEME HAay4YHOI'O 3HaHHA
CCTCCTBCHHBIX HAYK, B (I)OpMI/IpOBaHI/II/I COBpCMCHHOﬁ CCTCCTBCHHO-H&y‘-IHOfI KapTUHBI MHpa U
HAayYHOI'O MUPOBO33pPCHUA, O BKJIIAAC pOCCHfICKHX n 38.py6e)KHBIX y‘-IéHBIX- OHOJIOrOB B Pa3sBUTHUC
6I/IOJ'IOFI/II/I, (pyHKHHOHaHBHOﬁ TpaMOTHOCTH YCJIIOBCKA IJId PCIICHUA )KU3HCHHBIX 3a1a4,

YMEHHUE PACKpbIBaTh COJEpKaHHWE OMOJIOTMYECKUX TEPMHHOB M TOHSATHM: JKU3HB, KJETKa,
opranusM, MeTaboau3M (OOMEH BELIeCTB M NMPEBPALICHUE YHEPIUU), TOMEOCTa3 (CaMOperyJsius),
YpOBHEBasi  OpraHW3alusi  KHUBBIX  CHCTEM, CaMOBOCITPOU3BEICHNE (perponykius),
HACJIEICTBEHHOCTb, U3MEHYHUBOCTb, POCT U PAa3BUTHE;



YMEHUE WH3J1aratb OMOJIOTMYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas, MYyTallllOHHasl,
LEHTpaJbHas 10IMa MOJIEKYJISIpHOM Onosiorun), 3akonsl (I'. Mennens, T. Moprana, H.W1. Basunosa)
U ydyeHHs (0 LIEHTpax MHOrooOpasus M IMPOUCXOXKAECHMs KylbTypHbIX pacreHuil H.W. Basuiosa),
OIPEAEIIATh IPAHULBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMCHHEC BJIAaJACTh MCTOAAMU HAYYHOI'O IIO3HAHHA B OHOJIOTUN: Ha6HIOI[eHI/Ie n OIIMCAaHUuC
JKHUBBIX CHUCTCM, IIPOLCCCOB U SIBJIGHI/If/'I, opranuzanvss H IMPOBCACHUC OHOJIOTUYECKOTO
9KCIICPUMCHTA, BBIABMIKCHHUC THUIIOTC3bI, BbIABJICHUC 3aBUCUMOCTU MCKAY HUCCICAYCMbIMU
BCJIIMYNHAMU, 00BsACHEHHE IMMOJIYYCHHBIX PE3YJIbTAaTOB, HUCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Ifl
M 3aKOHOB, YMCHHE J1€JIaTh BbIBOJAbI HA OCHOBAHHH ITOJIYYCHHBIX PE3YJIIbTAaTOB,

YMEHHE BBIICTSATh CYIICCTBCHHBIC IMPU3HAKH BHUPYCOB, KIIETOK MPOKAPHOT U IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHM3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHA BEIIECTB U
NpEeBpallieHusT SHEPTrUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M JHEPreTHMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPCHHS, Pa3MHOKEHHS, WHIMBUIYaIbHOTO Pa3BUTHSI
opraHu3ma (OHTOTCHE3);

YMEHHE TPUMEHATH MOJNy4YEHHbIC 3HAHUS NIl OOBSCHEHHUS OMOJOTHYECKHX IMPOIIECCOB U
SIBJICHHH, JUISI TIPUHATHS MPAKTHUYECKUX PEIICHUH B TMOBCEIHEBHOM YKU3HM C IICJIbIO OOSCIIeUCHUS
0€30MacHOCTH CBOETO 37I0POBbSI U 37I0POBBSI OKPYKAIOLIUX JIOACH, COONIOCHNS HOPM IPaMOTHOTO
MOBEJICHUS B OKPYXKAIOMIEH NPHUPOIHOW cpejie, MOHMMAHHE HEOOXOIUMOCTH HCITOJIb30BAHUS
NOCTHKEHUU COBPEMEHHOM OnosIornuu u OMOTEXHOJIOTHHA s PALMOHAIBHOTO
MIPUPOAOTIOIb30BAHMUS;

yMEHHE peliaTh »JJIeMEHTapHble TEeHETUYECKHE 3aJadyd Ha MOHO- U JUTHOPHUAHOE
CKpelIMBaHUE, CIICTUICHHOE HACIEOBAaHUE, COCTABIISATh CXEMbl MOHOTUOPUIHOTO CKPEUTUBAHUS IS
MpeCKa3aHus HACJIeI0BaHUsI MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH J1a00OpaTOpHbIE U MpakTUYeCKHe pabdoThl, cOOMIOAaTh IpaBHJA IPU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYOBaHHUEM;

YMEHHE KPUTUYECKH OIICHHBATh M WHTEPIPETUPOBATh HHQPOPMAIUIO OHOIOTUYECKOTO
COJIEpKaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(MOpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepHasibl), STHUYECKHE AaCIEeKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTUHU, MEAUIIHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE TIMCBMEHHBIE U YyCTHBIE COOOIIEHHUs, 00001Ias
OMOJIOTHYECKYI0 MH(POPMAITHIO U3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO HCIOJIB30BATh MOHATHHHBINA
amnmapaT OMOJIOTHH.

8.10. IIpenmerHble pe3yabTaThl OCBOEHMs yueOHoro mpeamera «buonorusi» B 11 kmacce
JIOJKHBI OTPakaTh:

c(OpPMUPOBAHHOCTh 3HAHUII O MeCTe M POJU OWOJIOTMH B CHUCTEME HAYYHOrO 3HAHUA
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa H



HAyYHOTO MHPOBO33pPEHHS, O BKJIA/J€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE
Ounomnoruu, GyHKIMOHAITEHON rPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COJCPKAHME OHMOJOTMYCCKHUX TEPMUHOB M IOHSATHIA: BHJ, IOMYJISIIHS,
reHo(OH/I, IBONIOIMS, ABIKYIIHE CUIIBI ((DaKTOPBI) IBOIIOLNU, TPUCTIOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHuUE, IKOJOTHUECKUE (DAaKTOPBI, FKOCHCTEMA, IPOAYIICHThI, KOHCYMEHTBI, PEIYIICHTBI,
[[ENH MUTAHUs, YKOJIOTHYECcKas mupaMuIa, OMoreoneHos, obnocdepa;

yMEHHE u3JaraTb OWOJIOTMYEeCKHe TeopuH (dBomounoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOpHUs IBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apoibiiieBoro cxoactsa K.M.
bapa, uepenoBanus riaBHbIX HampaBiaeHud u nyreil 3Bomrounu A.H. CeBeproBa, ydeHHsI O
o6uocdepe B.M. Bepraackoro), onpeaensTh rpaHULbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMCHHUC BJIAACTb MCETOJAMH HAYYHOI'O IIO3HAHUSA B OHOJIOrUH: Ha6JHOI[€HI/Ie n OIIMCAaHUuC
JKMBBIX CHUCTEM, IIPOLCCCOB H ﬂBJICHI/If/'I, opranuzanvss H IPOBCACHUC OMOJIOTMYCCKOTO
SKCIICPUMCHTA, BBIIBWKCHUC THUIIOTC3bI, BbIABJICHUC 3aBUCUMOCTH MCXKIAY HCCICAYCMbBIMU
BCINMYHMHAMHU, 00BsCHEHHE MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ
" 3aKOHOB, YMCHHUC [CJIaTh BBIBOJbI HA OCHOBAHHWHU ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIJENATH CYIIECTBEHHbIE NPU3HAKH CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BUJOB,
HOMYJISLUHI, TPOIYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€0LIEHO30B 1 3KOCUCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACTEICTBEHHOH HM3MEHUMBOCTH, €CTECTBEHHOro OTOOpa, BHUI000pa30BaHMS,
IpUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS HKOJOTHYECKUX (DAaKTOPOB HA OpraHM3MBbI, MEpeHoca
BEIIECTB M IIOTOKA DHEPIMM B 3KOCUCTEMAaX, aHTPOIOICHHBIX M3MEHEHUN B JDKOCHUCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B Orocgepe;

YMEHHUE MPUMEHSATHh MOJYYECHHbIE 3HAHMS A OOBACHEHHMS OMOJIOTMYECKUX MPOLECCOB U
SBJICHUH, JUIA NPUHATHUSA NMPAKTUUYECKUX PELICHWH B MOBCEAHEBHOM >KHM3HHU C LIETbI0 0OecreueHHs
0€30MacCHOCTH CBOETO 3/10POBbsSI U 37]0POBbS OKPYKAIOLINX JIIO/IEH, COOJIIO/IEHUSI HOPM IPaMOTHOTO
MOBE/ICHNS B OKpY’Kalolllell NpUpPOIHON cpene, MOHMMAHME HEOOXOIMMOCTH HCIIOJIb30BAHUS
JIOCTHKEHUI COBPEMEHHOM OMOJIOTMH JUIsl pAallMOHATIBHOTO MPUPOI0IOIB30BAHUS;

YMEHHE pelaTh >JIEMEHTApHbIE OMOJIOTMYECKHE 3a/laud, COCTaBJIATh CXEMbl IE€pPEHOCa
BEIIECTB U SHEPTUH B dKOcHUcTeMax (L[eNH MUTaHus);

YMEHHE BBINOJIHATH Ja00OpaTOpHblE U MpakTHYEeCKHe paboThl, cOOMIOAaTh MpaBuiia MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHHBATh M WHTEPIPETUPOBATh HHQPOPMAIUIO OHOIOTHYECKOTO
COJIEpXKaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOoi HMH(OpMaNUM, HAYYHO-TIONMYJSIPHBIE MaTepuaibl), paccMaTpuBaTh TI00aTbHbBIE
9KOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHHIO K HUM COOCTBEHHYIO
MO3UIHIO;



YyMEHHE CO3/1aBaTh COOCTBEHHBIE TIMCBMEHHBIE U YCTHBIE COOOIIEHHUs, 00001Ias
OMOJIOTHYECKYI0 MHPOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIOJB30BaTh MOHATUHHBIN
anmapar OMOJIOTHH.
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