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®enepanpHas pabouas mporpamma | buonorus. 10-11 kmaccer (6a30BbIi ypOBEHB)

®enepanbHas pabodas mporpamMma 1o ydebHoMmy mpenmery «buonorus» (6a30BbIit
ypoBeHb) (mpeameTHas o0nacth «EcTecTBeHHO-HAYUHbIE MPEIMEThI») (J1aee COOTBETCTBEHHO
- mporpaMMa 1o OMOJOTHH, OHOJOTHS) BKJIIOYAET MOSCHUTEIBHYIO 3aIUCKy, COJEp)KaHHe
oOydeHHUs, MJIAaHUPYEMbIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbl MO OWOJIOTHH, TeMAaTHUYECKOe
IUTAHUPOBAHUE.

[TosicHuTenbHasg 3amMcka OTpakaeT oOOIME Ledd W 3aJaud M3Y4eHHs OMOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTHUECKUX MPENNOChUIOK K €€ M3YYeHHI0 OOYYaroIMMHUCS, MECTO B
CTPYKType Y4YeOHOTO IUIaHa, a TaKXKe IMOAXOIbl K OTOOPY COAepX aHHs, K OIMpEIeICHUIO
TUTAHUPYEMBIX PE3YJIbTaTOB.

Conepxanue OOy4deHHsI PaCKPBIBAET COAEP)KATEIbHBIC JIMHUHM, KOTOPHIE IMPeIIaraloTcs
JUTs1 00S13aTEILHOTO N3YUYEHHUS B KaXKJIOM KJIacce Ha YPOBHE CpeIHEro o0miero oopa3oBaHusl.

[Tnanupyembie pe3ynbTaThl OCBOCHUS MPOTPAMMBbI MO OMOJIOTUH BKJIIOYAIOT JTMYHOCTHBIE,
MeTamnpeIMEeTHbIE pPe3yabTaThl 3a BECh IMEpPUOJ OOYyYeHHsS Ha YpOBHE CpPETHEro OOIIero
o0pa3oBaHus, a TaK)Ke MPEAMETHBIE JOCTUKEHUS 00YUaIOIIErocs 3a KaX/IbIi To1 00y4YeHUs.

HOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMMbl MO OMOJOTUU TEOPETUYECKYI0 OCHOBY IS OMpEIETICHUS
MOJIXOM0OB K  (OPMUPOBAHMIO  cofepkaHusi  yueObHoro  mpenmera  «buomorus»
CcOoCTaBWJIM:KOHIIeNTyalibHbIe nTosoxenus ®I'OC COO
0 B3aMMOOOYCJIOBJIEHHOCTH LEJEH, COAEepKaHUs, pe3yiabTaToB OOydeHHs M TpeOOBaHUU K
YPOBHIO TOJATOTOBKHM BBIIYCKHHUKOB, TOJOXEHHA 00 oOmmx Mensx W [OpUHIUNax,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpeIHero oOmiero ooOpa3oBaHHs B
Poccuiickoit ®denepaunu, a Takke MNOJOKEHHS O cnenudpuke OUOIOrHM, €€ 3HAYEeHUU B
MO3HAHUU KUBOM MPUPOJBI M OOECHEYEHHHM CYIIECTBOBAHHUS YeJIOBEYECKOTro OOIIEeCTRa.
CornacHO Ha3BaHHBIM TIOJIOKEHUSIM OIpE/eJeHbl OCHOBHbIE (YHKUMU MPOrpaMMbl IO
OuoNoruM 1 €€ CTPYKTYpA.

[Tporpamma mo Guonioruu naét MpeacTaBleHue O LEesaX, 00 o0IIel cTpareruu o0ydeHus,
BOCIIUTAHUSI W Pa3BUTUS OOydaroIuxcs cpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
orpenessieT 00s3aTeNIbHOE TPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpY, pacIpeleleHue 1o
pa3zenaMm U TeMaM, peKOMEHJYeMYIO IOCJIeIOBATEIbHOCTh U3YUEHUsI y4eOHOro marepuasa ¢
y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTUKK 00pa30oBaTeIbHOIO Mpolecca,
BO3PAaCTHBIX 0COOEHHOCTEHN 00yUaromuXxcsl.

B nmporpamme mno OuONOTMM TakKe YUMUTHIBAIOTCA TpeOOBaHUA K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpeJMETHbIM U TPEIMETHBIM pe3yjibTaTaM oO0ydeHus B (pOpMUpOBaHUU
OCHOBHBIX BUJIOB YYEOHO -ITIO3HABATEIHHOU NESITENbHOCTH/YUEOHBIX JAEHCTBHUI 00yUYaromuxcs
M0 OCBOCHHIO COJIEPKaHUSI OMOJIOTUYECKOT0 00pa30BaHusI.

B nporpamme no 6uosnoruu (10-11 kmaccel, 0a30BbIii ypOBEHB) peaii30BaH MPUHIUI
NPEEeMCTBEHHOCTH B M3y4eHMHM Ouoioruu, Onmarojaps dYeMmMy B HEHl NIpocMaTpuBaeTCS
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHWMU, CBS3aHHBIX C ()OPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHSI, LIEHHOCTHBIX OPHEHTALMH JINYHOCTH, OSKOJOTMYECKOTO  MBIIIICHUS,
NpPEJCTaBICHUI O 370pOBOM 0Opa3e JKM3HM U OEepeXHBIM OTHOIIEHHEM K OKpYKaIoILIeH
npupogHoi cpene. [loaTromy Hapsaay ¢ u3ydeHHEM OOIIEOMONIOTHYECKUX TEOpUH, a TaKKe
3HAHUM O CTPOEHUM JKUBBIX CHUCTEM Pa3HOI'O paHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOLIUX B



HIX TIDOLIECCOB B TRQTOAMME. 10, BHOTORKH, YASICHD, RINARH VSHONFRORAHIO MomyeHREX
3HAHUM B TMIOBCEJHEBHOM JKM3HM U pEIICHUs NPUKIAJHBIX 3aJad, B TOM YHCIE:
NpoQWIAKTUKY ~ HACJIEJICTBEHHbIX  3a00JIeBaHUI  4eloOBEKa,  MEIUKO-T€HETUYECKOIro
KOHCY/IbTUPOBAaHUS, OOOCHOBAaHUS  3KOJOIMYECKH  II€JecOo00pa3HOro  IOBEACHUS B
OKpY’Karolllell MpUPOIHOM cpene, aHaiu3a BIUSHUS XO3AHCTBEHHOH NEATEIBHOCTH 4YeJOBEKa
Ha COCTOSTHHE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHCTEM. Y CHUJICHHE BHUMAHHUS K MPUKIIAJIHOM
HampaBJIeHHOCTH YydeOHoro mpeaMera «buojorus» MNPOAUKTOBAHO HEOOXOAUMOCTHIO
o0ecrieueHUs] yCIOBMM JAJsl  pelleHuss OAHOM U3  aKTyalbHBIX 337ad  IIKOJBHOTO
Ouosormueckoro oOpa3oBaHUs, KOTOpas IMpearnojaraetr (QopMUPOBAHHE Yy OO0yYaroUIUXCs
CIIOCOOHOCTH aAaNTHPOBAThCS K M3MEHEHHUSIM IUHAMUYHO Pa3BHBAIOLIETOCS COBPEMEHHOIO
Mupa.

[Tporpamma mo GMOJOTHUU SABISETCS OPUEHTHPOM JJII COCTABJICHHs pabOUnX MPOrpaMM,
aBTOPbl KOTOPBIX MOTYT MpPEMJOKUTh CBOW BapUaHT IOCJIEJOBATEIIbHOCTH HU3YYEHHS U
CTPYKTYpbl yueOHOT0 MaTepHaiia, CBO€ BUeHUE myTel popmupoBanus y obyyatommuxcs 10-11
KJIacCOB MpPEIMETHBIX 3HAHUM, YMEHMH M CIOCOOOB Y4eOHOW JeATENIbHOCTH, a TaKXke
METOJMYECKUX PEUIeHUH 3a/jad BOCIUTAHHUS M Pa3BUTHUA CPEACTBAMU Y4eOHOro IpeaMera
«buosorus».

buonoruss Ha ypoBHe cpeaHero oOmero obOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OH
oOecrnieunBaeT (hopMupoBaHUE y OOYUYaAIOLIUXCs MPEACTABICHUNH O HAay4yHOM KapTHHE MHpa,
pacmupsieT W 00o0OIIaeT 3HaHUS O KUBOW MpHpoJe, €€ OTIMUYUTENbHBIX IpHU3HAKaX -
YPOBHEBOM OpraHu3alii W 3BOJIOLMHU, CO3/AET YCIOBMS IUI: MO3HAHUS 3aKOHOB JKHUBOMU
npupoabl, (QopMUpOBaHHUS (PYHKIMOHAIBHONW T'PAaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO0 U
6e3omacHOTO 00pasa JKM3HU, YKOJOTUUYECKOTO0 MBIIIICHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOU
IPUPOJIE U YETIOBEKY.

bonbimioe 3HaueHwe OWOOTHS HMEET TaKXKe JJs pelIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpeaHero oOmiero oOpa3oBaHUs, COIMATU3AIUMU  O0YyJarOIIUXCH.
Wzydyenne Ouonorum obecrnieynBaeT yCIoBHS Uil (OPMUPOBAHUS HWHTEIUIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX U MH()OPMAIMOHHBIX HABBIKOB, 3CTETMYECKOM KYJIbTYpHI, CHOCOOCTBYET
MHTETpaluu OMOJOTHYECKUX 3HAHUM C MPEICTABICHUSMHU U3 JIPYIHUX Y4eOHBIX MPEIMETOB, B
YacTHOCTH, (U3MKU, XMMUU U Teorpaduu. Ha3BaHHble NONOXKEHHA O TNpeAHA3HAYCHUH
yuebHoro npeamera «bHOIOrHs» COCTaBWIM OCHOBY JUIsl OIPEENIEHUs TOJAX0/I0B K 0TOOpY U
CTPYKTYPHPOBAHHIO €TO COJIEPKAaHUSs, IPEICTABICHHOTO B IPOrpaMMe 1O OHOJIOTHH.

Ot60p coxepkanust yueOHOro npeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TMO3ULMNA KyJIbTYpOCOOOPa3HOTO MOAXOAA, B COOTBETCTBUU C KOTOPBIM 0OydYarouiuecs
JOJKHBl OCBOMTH 3HAHUS U YMEHHUsS, 3HauUMMble I (popMHUpoBaHUsS OOUIIEH KyJIbTYpHI,
ONpeJIeNIAIoINe aJeKBaTHOE TIOBEJICHUE 4YelOBeKa B OKpYXKaloIIed NPHUPOJHON cpeje,
BOCTpeOOBaHHbIE B MOBCEIHEBHOMN >KM3HU U NpaKTHUecKoW nestenabHocTH. Ocoboe MecTo B
ATOM cHUCTEME 3HAHUN 3aHUMAIOT SJIEMEHTHl COAEpPXKaHUs, KOTOpPbIE CIYyX aT OCHOBOM JIs
dbopMHUpOBaHUS TPEACTABICHUH O COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTUHE MHUpa U
LEHHOCTHBIX OPHMEHTALUAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHHW3alUU OHOJIOTUYECKOrO
oOpa3oBaHusl.

CTpyKTypupoBaHHE COACpXKaHHs y4yeOHOTO MaTepuasa B MporpaMMme MO OHOJOTHH
OCYILIECTBJICHO C YU4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX
JKUBOU IIPUPOIBI, O €€ ypOBHEBOM OpraHU3allMd M 3BOJIOLUHU. B COOTBETCTBHM C JTUM B
CTPYKTYpe y4eOHOro npeamera «buonorns» BbiAeIeHbl CIENYIOLHIE COACPKATEIbHBIE INHHUM:
«buonorus xkak Hayka. MeTopl HAydHOTO MO3HaHUY, «KiteTka Kak OMoIornyecKasi CuCTeMa,



«Oprassu Kax GHOIOTIEOKA CHCTOMAY, (CHCTENS, i MHQROGORAINE QPTANIIECKore Mipay,
«IBOJIIOLUS )KUBOM MPUPOABDY, « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Llens m3ywyenuss ydeOHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE - OBIIAJICHHE
Oo0y4YaIKUMHCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpPraHU3alMM KUBBIX CHCTEM
pPa3HOro paHra U MpUoOpeTEeHne YMEHUN UCIOJIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX ACHCTBUIMA
B OTHOIIIEHUH OOBEKTOB KMBOU MPUPO/IBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MTPOOIIEM.

Jloctrxkenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTCsl pelIEeHUEM CIIEYIONINX 33/1a4:

OCBOEHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUM O OWOJIOTMYECKHX TEOpHUAX, YUEHHSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpaBUiIax, CIyXallluX OCHOBOM M (hOPMHPOBAHUS
NPEJICTaBICHUI O €CTECTBEHHO-HAyYHOM KapTWHE MHpa, O METOJax HAay4YHOro IO3HaHuS,
CTPOEHUHU, MHOr000Opa3suu M OCOOEHHOCTSX JKMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3aluHy,
BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIEJOBAaHUAX B OMOJIOTHH;

dopMupoBanue y  oOyyaroluXcs MI03HABATEIbHBIX, HHTEIUIEKTYaJIbHbIX
U TBOPUYECKHX CIIOCOOHOCTEH B MpoOIlecCe aHalIM3a JAaHHBIX O MYyTSAX pa3BUTUA B OMOJIOTHUHU
HAy4YHBIX B3IVIAJIOB, WJEH M TMOAXOAOB K M3YUYEHHIO >KMBBIX CHCTEM pa3HOIO YPOBHS
OpraHu3aluy;

CTaHOBJIEHHE Y oOyvaromuxcs oOmel KyJabTyphbl, (YHKIMOHAIBHONH I'PaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIEr0 MUpa KUBOM MPUPOJIbI Ha
OCHOBAaHMHU 3HAHUM U OTBITA, TIOTYYEHHBIX IPU U3yYEHUU OMOJIOTUH;

dopMupoBaHre y oOy4aroIIMXCs YMEHUI WUTIOCTPUPOBATH 3HAUCHHE
OMOJIOrMYECKMX 3HAHUW B NMPAKTUYECKON NEATEIbHOCTU YEJOBEKA, PAa3BUTHH COBPEMEHHBIX
MEJUIIUHCKUX TEXHOJIOTUM U arpoOUOTEXHOJIOTHIA;

BOCHUTaHHE YOEkKAEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEJIOBEKOM >KMBOW IMPUPOJBI,
HEOOXOJUMOCTH OepeXKHOro OTHOLIEHUS K HeW, COOJIOJEHUS ATHYECKHMX HOPM IpHU
IPOBEJICHUU OMOJIOTHYECKUX UCCIIE0BAHMIA;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHWUW JJI MOBBIIIEHUS YPOBHS 3KOJOTMYECKON
KYJIbTYpBI, 111 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWNW M YMEHHUH B MOBCEIHEBHOM KU3HM MJIs OLEHKHU
MOCIIEACTBUI CBOEH NEATETbHOCTH MO OTHOUIEHHIO K OKpY’KarolleWd cpene, COOCTBEHHOMY
3JI0pPOBBI0, 00OCHOBAHUE U COOJIIOICHHE Mep MPODUITAKTUKY 3a00IeBaHUIA.

B cucteme cpennero o6imero oopasoBanus «buonorus», nsydaemasi Ha 6a30BOM YpOBHE,
SBIIIETCA OOS3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOISAIIUM B COCTaB MPEIMETHON obiiacTu
«EcTecTBEeHHO-Hay4HbIE TPEAMETHI.

OO61iee 4mcIO 4acoB, PEKOMEHJOBAHHBIX JUIsl M3ydeHUs Ouonoruu - 68 vacos: B 10
kmacce - 34 uaca (1 wac B Hememo), B 11 kmacce - 34 wyaca (1 wac B Hexmemo).



COJEPXAHUE OBYYEHUA 10 KJIACC

neps : abouas nporpamma | brosorus. 10-11 xnaccsl (0a30BbIN YPOBEHD
Tema 1. Bronorns KaiiAyiaP:00 @1 nporpavva | broic 0 cchI (6a30BbIH YPOBEHS)

buonorus xak Hayka. CBsi3b OMOJIOTHM C OOILIECTBEHHBIMH, TEXHUYECKUMU U JAPYTUMHU
€CTECTBEHHbIMU HayKamHM, ¢uiocoduel, 3THKOH, 3cTeTMKOW U mpaBoM. Posp OGuonoruu B
(opMHpOBaHUM COBPEMEHHOM Hay4HOU KapTUHBI Mupa. Cuctema OMOJIOrMYeCKUX HayK.

Metonbl NO3HaHMS SKMBOW MHpUpoAbl (HAOMIOJEHUE, SKCIEPUMEHT, OIMCAHHE,
U3MepeHue, Knaccupukanus, MoJAeIupoBaHue, CTaTUCTHYEeCKast 00pabOTKa JaHHBIX ).

Jemoncmpayuu:
Hlopmpemuwi: Y. [lapsun, ['. Mennens, H.K. Konbos, [Ix. Yorcon u ®@. Kpuk.
Tabauusbl u cxemwr: «MeToIbI TO3HAHUS KUBOU TPUPOIBD».

Jlabopamophule u npakmuueckue pabomul:
[Ipaktuyeckass pabora No 1. «lMcmonb30BaHHMe pa3IUYHBIX METOAOB IPU HM3YUYECHUU
OMOJIOTUYECKUX O0OBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHu3anus

XKusble cucrembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTIWYHE KUBBIX
CHUCTEM OT HEOPTaHWYECKOU MPUPOIBI.

CeoiicTBa OmocucTeM H HX pa3HooOpasue. YPOBHU OpraHu3alid OUOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYISLUOHHO -BHJIOBOW,
9KOCHCTEMHBIN (OMOTeOIIEHOTUYECKHH ), OnOC(EepHBIN.

Jemoncmpayuu:

Taonuyvt u cxemwvr: «OCHOBHBIC TPU3HAKU JKU3HW», «YPOBHU OpPTraHHM3aAIlUUd >KUBOU
TIPUPOIBIY.

Oobopyooeanue: monens monekynbsl [JHK.

Tema 3. XuMu4ecKknil COCTAB M CTPOEHHE KJIETKH

XHWMHUYECKUN COCTAB KJIETKU. XUMHUUYECKUE DIIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMK BOABI U MHUHEpAJIbHBIX BElIeCTB B KieTke. [logaepixkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6eKoB. AMHUHOKHUCIIOTHI - MOHOMEpBI OenkoB. HesameHnmbie
U 3aMEHUMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOMU
MOJIEKYJIbl (NIepBUYHAs, BTOPUYHAs, TPETUYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonornueckue GyHKIUN OEITKOB.

@®epMeHTHI - Ouonorudeckue katanuzatopbl. CTpoeHue ¢depMeHTa: aKTHBHBIM LEHTD,
cyoctparHas cneuupuuHoctb. Kodepmentsl. Burtamunbl. Otiauums  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJnu3aTopoB.

VYrneBoapl: MoHOcaxapuabl (TJOK03a, pubo3a U Je30Kcupubo3a), aucaxapuibl
(caxaposa, JaKTo3a) M MoJMcaxapuibl (Kpaxmaln, TJIMKOTeH, LeJUIoio3a). buonorunueckue
(GYHKIIUU YTIIEBOJOB.

Jlunmuael:  Tpurnuuepuasl, Qgocomunuabl, crepounbl. [uapodunbHO-THAPOPOOHBIE
cBoiicTBa. buonoruueckue pynkuun aununoB. CpaBHEeHHE YTIEBOAOB, OEIKOB U JUIMHIOB KaK
VCTOYHUKOB SHEPTUU.

Hyxnennossie kucnorsl: JIHK u PHK. Hykneornasl - MOHOMEpPB! HYKJIIEHHOBBIX KUCJIOT.
Crpoenne u ¢yukuun JHK. Crpoenne u ¢ynkuun PHK. Bugsi PHK. AT®: ctpoenue “u



byHKIHN.
Llutonorust - Hayka o kietke. Kierounas Teopust - mpumép BSAHRMGASHOT B Me 1 | broro

(aKTOB B HAYYHOM MO3HAHUH. METObI H3yUEeHHSI KIIETKH.

Knetka kak nenoctHas xuBas cucrema. O01iye nNpru3Haky KJIETOK: 3aMKHYTasi HapyKHas
MeMOpaHna, moJsiekyibl JIHK kak renernyeckuii annapar, CuCTeMa CUHTE3a OeJka.

Tunel KIETOK: JSyKapuoTHYecKas U Ipokapuotudeckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTHueckoil kietku. Kietounass crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOH
KJ1eTKH. OCHOBHBIE OTJINYMS PACTUTEIBHOM, )KUBOTHON U IPUOHOMN KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK - KJIETOYHAs CTE€HKA, INIMKOKAJIMKC, UX (YHKIHH.
[Ina3smatudeckas memOpaHa, e€ cBoiicTBa M ¢yHKUMH. [luTorurasmMa m e€ OpraHoWIbI.
OpnnomemOpannble  opra"ouabl  kietku:  OIIC,  ammapar  Tonbaku,  IM30COMBI.
[TosryaBTOHOMHBIE OPTaHOUBI KIIETKHU: MUTOXOHJIPUH, TUIACTUIBIL.
[Ipoucxoxnenue muToXOHApHM W Mminactun. Buasl mimactua. HemeMOpaHHbIE OpraHOUIBI
KJIETKUA: pHUOOCOMBI, KIIETOUYHBIA LIEHTP, LEHTPUOIN, PECHUYKH, KIYyTUKA. DyHKUMH
OpraHOMAOB KJIETKH. BKirtoueHus.

SAnpo - perynasTopHslil IeHTp KieTku. CTpoeHue sapa: sjaepHas 00004Ka, Kapuoria3ma,
XPOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BemecTB B KJIETKE.

JHemoncmpayuu:

IHopmpemuwi: A. Jlesenryk, P. I'yk, T. [lIBann, M. Illneiiaen, P. Bupxos, x. YorcoH,
@. Kpuk, M. Yunkusnc, P. ®pauxnun, K.M. bap.

Juacpammer:  «PacripefieieHue XMUMHYECKHX JJIEMEHTOB B HEXUBOW IPUPOJIE»,
«Pacrnpeenenrie XUMUYECKUX 3JIEMEHTOB B KUBOU MTPUPOIE».

Tabauuwvt u cxemor: «Ileproanyeckas TabIHIIa XUMHUESCKUX JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIbI», «brocunTtes 6enka», «CtpoeHne MoaeKymbl Oenkay, «CTpoeHue
dbepmenta», «Hyxneunosie kucinotel. JJHK», «Ctpoenne monexkynbsl AT®y», «CtpoeHue
DYKApPUOTHUYECKOU KIETKW», «CTpOoeHHe >KUBOTHOW KIETKW», «CTpOeHHEe pacTUTEIbHON
KIETKW», «CTpOCHUE MPOKAPUOTUUYECKON KIETKW», «CTpOeHUE fA/Ipa KIETKW», «YTJIEBOIbI»,
«JIumaery.

Obopyoosanue:  CBETOBOI MUKPOCKOII, 000PYJOBaHHE JIJIsl IPOBEACHUS
HAOIIO/ICHNH, U3MEpPEHUH, IKCIEPUMEHTOB, MUKPOMIpPENapaThl PACTUTEIBHBIX, XKUBOTHBIX U
OaKkTepuaIbHBIX KIETOK.

Jlabopamopnuvie u npakmuyueckue padoomul:

Jlaboparopuast pa6ora Ne 1. «M3ydeHune KaTalUTUYECKON aKTUBHOCTH (PEpMEHTOB (HA
pUMepe aMuiIa3bl WIM KaTajaasbl)y.

JlaGopatopnast pabora Ne 2. «M3ydyeHue cTpOeHHUsS KIETOK pPAaCTEHHH, >KUBOTHBIX H
OakTepuil O MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEriapaTax U UX OMUCAHUEY.

Tema 4. ZKuzHeaesiTeJJbHOCTh KJIETKH

O6men BemiecTB, WM MeTabonm3M. AccuMuisinus  (IJIACTHYECKH OOMEH) u
JUCCUMIIIANHS (PHEPTreTHYECKUT OOMEH) - JIBe CTOPOHBI €IMHOTO Mporecca METaboIu3Ma.
Ponb 3aKk0HOB COXpaHEHHUS BEIIECTB U YHEPTUU B TIOHUMAHUH METa00IM3Ma.

Tunbel oOMeHa BeriecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Pois dhepMeHTOB B 0OMeHe
BEILIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®dortocunte3. CpetoBas W TeMHoBas ¢as3el (orocuHTe3a. Peakmuum ¢doTocuHTE3A.
O¢ddextuBHOCTS (PoTOCHHTE3a. 3HAUeHHWE (QOTOCHMHTE3a I KU3HM Ha 3emuie. BuusHue
yCIIOBUM cpelibl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBIIMICHUS] €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX



pacTeHUM.

XeMocHHTe3. XeMOCHHTE3UPYIOLIe GaKTepuy. SHaucHHe XeMOCHITEsd s Sipsiiy ia? | broro
3emie.

OHepreTnyeckuidi oOMeH B KieTke. PacmiemieHue  BEIIECTB, BBIIEICHUE U
AKKyMYJIMPOBAaHUE SHEPIUU B KJIETKE. DTalbl SHEpreTuyeckoro ooMeHa. I'mukonus. bpoxenue
u ero Buabl. KucmopogHoe oOKucleHHE, WM KIETOYHOE JbIxaHue. OKHUCIUTEIBHOE
dbochopunupoBanue. IHPEKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakuun wmatpuuyHoro cuHte3a. ['enernueckas uHpopmauusa u JHK. Peanuzanus
FeHETUYECKOM MH(pOpMaluu B KJeTKe. ['eHeTuuecKkuil Koa U ero cBOMCTBA. TpaHCKpUMIUS -
matpuuHbiii cuate3 PHK. Tpancnsanus - 6uocuntes 6enka. Dtansl TpaHcusiuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B OnocuHTese Oenka.

Heknerounslie ¢opmel xu3Hu - BUpychl. Mcrtopuss otkpeitus Bupyco ([.U.
WBanoBckwuif). OcoOEHHOCTH CTPOCHHMS W >KM3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru.
bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBaEMbIe BUpycaMu. Bupyc ummyHnoaeduura
yenoBeka (BUY) - Bo30ymutens CIIM/la. OOpaTHas TpaHCKpHUMIMS, peBEepTa3a U MHTErpasa.
[IpodunakTuka pacupocTpaHeHUs BUPYCHBIX 3a00JICBaHUN.

Hemoncmpayuu:
IHopmpemuwi: H.K. Konbios, JI.1. UBanosckuii, K.A. Tumupsizes.
Tabauuwl u cxemol: «Tunel mutanus», «Metabonuzmy», « MUTOXOHIPUSY,

«OHepreTudeckuii oOMeny», «Ximoporuiact», «Dotocunres», «Ctpoenune IHK», «Ctpoenue u
dbyHkimonupoBanue reHay, «CuHte3 Oenka», «leHeTtmueckuii kom», «Bupycsn,
«bakrepuodarn», «Ctpoenue wu xku3HeHHbIH 1uMkin Bupyca CIIWa, Oakrepuodaray,
«Pemmukanus [JHK».

Ooopyoosanue: monenu-anmnukanuu «Y npoenne JJHK u Tpanckpunums», «buocunres
oenka», «CTpoeHue KIETKI», Mojienb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U MHAUBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

Krnerounslii muki, uinum KU3HEHHbIM UK KieTku. MuTtepdaza u muto3. Ilponeccsl,
nportekaromue B uHTepdasze. Permmkanus - peakuus matpuunoro cunresa JJHK. Crtpoenue
XpPOMOCOM. XPOMOCOMHBIM HAOOp - KapuOTHUIl. JUIIOUIAHBIN U TalUIOUIHBIA XPOMOCOMHBIE
Habopbl. XpoMmatuel. LluTomoruueckue OCHOBBI Pa3MHOXKEHUS U MHANBUYAIHHOTO Pa3BUTHUS
OpPraHNU3MOB.

Henenne knetkn - murto3. Cramgum murtosa. IIpomeccel, MpoucXonsdiiue Ha PpPasHbIX
CTaJIUsIX MUTO3a. bUOIOTrMYECKH CMBICI MUTO3A.

[Iporpammupyemasi TuOesb KIETKH - alonTo3.

@opMbl  pa3sMHOXKEHHSI OpPraHu3MoB: Oecmonoe u moioBoe. Buasl Oecrnosoro
Pa3MHOXEHHUS: JEJICHUE HAJBOE, IOYKOBAHUE OJHO - ¥ MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. VICKyCCTBEHHOE KIOHUPOBAaHHE OPraHU3MOB,
€ro 3Ha4CHUE I CEJICKIUU.

[TonoBoe pa3MHOMXKEHUE, €ro OTIANYUS OT OECIONoro.

Meito3. Cranumn Mmeiio3a. IIporecchl, npoucxoadmue Ha ctaausx Mmenosa. I[loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. bronornueckuii CMbICH U 3HaYEHUE MEHO03a.

['ameTtorenes - npoiecc 00pa3oBaHUs MOJIOBBIX KIETOK y KUBOTHBIX. [10JI0BbIE *Kene3bl:
CEMEHHUKU U snyHuKU. OOpa3oBaHUE M PA3BUTHE IMOJOBBIX KIETOK - TaMeT (CrepMaTO30M/,
AllIeKJIeTKa) - crepMaToreHe3 # ooreHe3. (OcCOOEHHOCTH CTPOEHHMS SHULEKIETOK U
cnepmaro3zouioB. OmnonorBopenue. [lapreHorenes.

NunuBuayansHoe pa3BuTHE (OHTOreHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).



Dransl SMOPUOHAILHOTO PA3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX: IPOOJIEHME, TacTpPyJIALMs,
opranorenes. [IocToMGpHOHaNBHOE passuTHe. THIBI OCTIMOPHOHATEIGI PASHRTIA: TiphRia2 | broro
HenpsAMoe (JIMYMHOYHOE). BIMsHME cpelbl HA Pa3sBHTHE OPraHHU3MOB, (DAKTODHI, CIIOCOOHBIE
BBI3BIBATH BPOKIEHHEIE YPOJICTBA.

PocT u pasBuTue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH, CTa UK
pa3BHUTHSL.

Hemoncmpayuu:

Taonuyst u cxemol: «DopMBbI pa3sMHOKEHUSI OPTAHU3MOBY, «J{BOTHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX pPacTeHHI», «BereraTuBHOE pa3MHOXXEHUE PACTEHUI,
«/lenenne kietrku Oakrepuil», «CTpOEHHE TMOJNOBBIX KIETOK», «CTpOEHHE XPOMOCOMBD,
«Kmerounbi mukim», «Pemmkamus [JHK», «Mwutoszyn, «Meio3», «llpsamoe u Hempsmoe
pa3BuTHE», «['ameToreHe3 y MIeKONUTAIOIINX U YeJI0BEKa», « OCHOBHBIE CTaIMA OHTOIEHE3a».

Oobopyoosanue: MHUKPOCKOI, MUKponpenapatsl « CriepMaTo30H/1bI
MJIEKOIIUTAIOMIETOY, «SIHlleKIeTka MIleKonuTarouero», «KapuoknHe3 B KJIETKax KOpeUIka
JyKa», MarHuTHas MoJenb-aniuimkauus «Jlenenue knetkw», wMoxaens JHK, wMopensb
MeTada3HONH XPOMOCOMBI.

Jlabopamopnusie u npakmuueckue padoomol:

Jlaboparopnast pabota Ne 3. «Habmoienne MuTo3a B KJIeTKaxX KOHYMKA KOpeIllKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlaboparopnast pabora Ne 4. «M3yueHue CTPOCHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTpernapaTax.

Tema 6. HaciieAcTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB

[Ipenmer m 3amaum reHeTUKH. McTopusa pa3BuUTHS TEHETUKU. Poib UUTONOTMU U
SMOPHUOJIOTUM B CTAHOBJICHUM TEHETUKH. BKiag pocCUUCKHX W 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETHKU. MeToapl TEeHETHUKH (TUOPUIOJOTHYECKUN, IMTOT€HETUYECKHH,
MOJICKYJISIpHO-TeHEeTHYeCKUi1). OCHOBHBIE T€HETUYECKHE TOHATHA. [ eHeTHYecKass CUMBOJIUKA,
UCIIOJIb3yEMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH  HAcleJOBaHUS  IPU3HAKOB, ycTaHOBJIeHHble [I. MeHuenem.
MoHorubpuaHoe CKpemrMBaHue. 3aKOH eAUHO-00pazus THUOPHUIOB TMEPBOTO TOKOJICHUS.
[IpaBusio nOMUHUpOBaHUA. 3aKOH pACIICIUICHHs NPU3HAKOB. [' umoTe3a 4YMCTOTHI Tamer.
[TonmHOE 1 HEMOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe CKpeliyMBaHWe. 3aKOH HE3aBUCHUMOTO HACIEAOBAHMUS  IMPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JAUTHOPUIHOTO CKpPEIIMBAHUA. AHAIM3UPYIOIIEE CKPEIIUBAHUE.
Hcnonb30BaHKe aHATU3UPYIOIIETO CKPEIIMBAHUS JIIsl ONIpeIeNICHUs] TeHOTUIIa OCOOH.

CuersieHHOoe HacjeloBaHMe mpu3HakoB. Pabora T. Moprana mno cuUEMIEHHOMY
HacJeA0BaHUIO reHoB. HapyllieHue clenieHus: FTeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHUsI HACJIEICTBEHHOCTH. |’ eHeTUUeCKUe KapThl.

['enetnka nona. XpoMOCOMHOE OIPEAEIEHUE T0J1a. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omoramerHsle U rereporameTHble OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEMJIEHHBIX C
IIOJIOM.

N3MeHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIEICTBEHHAsT W HacleACTBeHHasd. Poib
cpeasl B HEHACIEACTBEHHOM  W3MEHYHMBOCTH.  XapaKTePUCTUKa  MOIU(PUKAUOHHOM
U3MEHYMBOCTH. BapuanvoHHBIM psl M BapuanMoOHHas Kpuas. Hopma peakuum npusHaka.
KonuuecTBeHHble M  KauyeCTBEHHbIE TNPU3HAKM U WX HopMa peakuuu. CBoicTBa
MOIU(PHUKATUOHHONW U3MEHUYHUBOCTH.



HacnencrBeHHast, Wiy reHOTUITMYECKAs, U3MEHYNBOCTH. KOMOMHATHBHAS W3MEHYUBOCT.
Meii03 ¥ IONOBOH IPOLECC - OCHOBA KOMOMHATHBHONH M3MOHYHBGHL. P Myratitortay’  broro
M3MEHYMBOCTh. KilaccuuKkarms MyTaluii: TeHHbIE, XPOMOCOMHbIE, reHOMHBbIe. YacTrota W
NPUYUHBI MyTalui. MyrareHHbie (GakTopsl. 3aKOH FOMOJIOTHYECKHMX PSIOB B HACIEICTBEHHON
n3menunBocty H.M. BaBunosa.

BHesiiepHast HacleCTBEHHOCTh M M3MEHYUBOCT.

lenernka uenoBeka. Kapuotun dvenoBeka. OCHOBHBIE METOIbI T'€HETHKH YEJIOBEKa:
TeHEaJOTHYECKHi, OJIM3HEIOBBIM, NUTOTCHETHIECKUN, OHOXMMHYECKHH, MOJICKYISPHO -
reretnyeckuii. COBpeMEHHOE OIpe/Ie/ICHHE TeHOTHTIA: TIOJTHOT€HOMHOE
CEKBCHHPOBAaHWE, TE€HOTUIIMPOBaHWE, B TOM uYHcie ¢ nomombio  [II[P-ananusa.
HacnencTBennpie 3a00JieBaHMsT YeNOBEKAa: T€HHBIC OOJIC3HH, OOJIE3HH C HACIEICTBEHHOM
MPEAPACTIONIOKEHHOCTBIO, XPOMOCOMHBIE 00Je3HH. COMaTHUECKUE M TCHEPATHBHBIC MYTAIUH.
CTBOJIOBBIE KIETKH. [IPUHIMIIBI 3I0pOBOr0 00pasa KW3HU, AHATHOCTHKH, MPOPUIAKTUKH W
JIeYeHUsT TEHETHYECKUX Oojie3Hed. MeauKo-reHETHYECKOe KOHCYJIbTHPOBAHHE. 3HAYEHHE
MEIUIUHCKON T€HETHKH B MIPEJIOTBPALICHUY U JICUEHNH TEHETUYECKUX 3a00JI€BAHMUM YETIOBEKA.

Jemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepuxon, H.B. Tumodees-
PecoBckuii, H.M. BaBuios.

Tabauywvt u cxemwvr: «MOHOTHOPUIHOE CKPEITUBAHHUE M €TI0 IIUTOTEHETUYECKAsT OCHOBAY,
«3aKOH pacHIeIUICHUST W €ro I[MTOTCHETHYeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«JlurubpuaHoe ckpemuBaHue», «lluToloruyeckue OCHOBBI AUTHOPHUIHOTO CKPEIIUBAHUSI,
«Meio3y», «B3anumMoaerncTBUE aJlJIeIbHBIX TEHOBY, «[ €HETUUECKHE KapThl PACTEHHUM, )KUBOTHBIX
U 4esjoBekay», «I'eHeTuka mojiay, «3aKOHOMEPHOCTH HACJEIOBaHUs, CIEIJICHHOTO C TOJIOMY,
«KapuoTunel dYenmoBeka H IKUBOTHBIX», «Bmapl w#3MeHunBOCTH», «MoauduKarmoHHas
U3MEHYNBOCTh», «HacnegoBanue pesyc - daktopa», «['eHeTMKa Tpynm KpOBWY,
«MyTanuoHHass U3MEHUYHUBOCTh.

Oobopyoosanue: MOJIEIN-aNTINKau « MOHOTUOPUAHOE CKPEIIMBAHUE),
«Hemonmuoe pomuHUpoBaHUe», «JlurnOpuaHoe ckpenmBanue», «llepekpéct xpomocomy,
MHUKPOCKOII U MHKporpenapat «Jpozoduna» (Hopma, MmyTanuu (pOpMbI KPbUIbEB M OKPACKHU
Tena), repbapuii «I"opox MOCeBHOIN.

Jlabopamopnvie u npakmuueckue padomoi:

Jlaboparopnast pabota Ne 5. «M3y4yeHue pe3yabTaTOB MOHOTHOPUIHOTO U TUTHOPUIHOTO
CKpEeILMBaHUs Y Ap030(UIIbl HAa TOTOBBIX MUKPOIPENapaTax».

JIaGopatopnas padota Ne 6. «M3yueHne MoaupuKalmOHHON U3MEHYUBOCTH, TOCTPOCHHUE
BApUALIMOHHOTI'O PsiZla ¥ BapUALlMOHHON KPUBOW».

JlabopatopHast pabora Ne 7. «AHanmu3 MyTauuid y Jpo30pMiIbl Ha TOTOBBIX
MUKpOIpernapaTax.

[Ipaktuyeckas padota Ne 2. «CocTaBieHHe U aHAIU3 POAOCIOBHBIX YEJIOBEKa.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknus Kak Hayka U Mpouecc. 3apoKICHUE CENEKINN U JoMecTukanus. Yuenue H.M.
BaBuiioBa 0 1HEHTpax NPOUCXOXKACHUS M MHOTrooOpaszus KyJbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUSA JOMAIIHUX )KUBOTHBIX. COpT, MOpOJIa, HITAMM.

CoBpeMeHHbIE METOJIbI CEeNEKIIMU. MacCOBBI U MHAMBHIYAIbHBIH OTOOPHI B CEIECKIHH
pacTeHuil ¥ )KUBOTHBIX. OLIEHKa SKCTephepa. BIM3KOPOACTBEHHOE CKPEIMBAHUE - MHOPUUHT .
Uucras nuHusg. CkpeunyBaHue 4YUCTBIX JUHUE. ['erepo3uc, wiM rubpuaHas cuia.



HepoxnctBennoe ckpemmBanue - ayropuausr. OtpanéHHass ruOpuausanus u e€ yCHexu.
VICKyCCTBEHHBIH MyTarcHes M IOJy4eHHE MOMMILIONIoB. JocTmeHibl CaeRi paeerin. | broso
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpacib MPOU3BOACTBA. I’ €HHas HMH)KeHepus. DTamlbl CO3JaHUs
pexomounanTHoil JIHK u Tpancrennsix opranu3moB. KiietouHas nHKeHEpHUsL.
Knerounple KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOXKEHHME pacreHuil. KioHupoBaHue
BBICOKOIIPOJTYKTUBHBIX CEITbCKOXO035IIICTBEHHBIX OPIraHU3MOB. OKOJIOTHYECKHUE
u saTryeckue npodiemsl. MO - reHeTHYeCKH MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Hopmpemuwni: H.. Basunos, U.B. Muuypun, I'.J[. Kapneuenko, M.®. IBaHOB.
Tabauust u cxempi: xapta «L{eHTpBI TPOUCXOKICHHUS K MHOTO00pa3usl KyJIbTYPHBIX
pacrenuit», «Ilopoasl ToMaIHUX JKUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHUI», «OTaanéHHas
rubpuauzanusny», «Paboter akagemuka M.®. iBanoBay, «Ilomummonausy», « OObEeKTHI
ouotexHonoruny, «KiaeTounsle KyabTyphl U KJIIOHUPOBAHUE,
«KoHCcTpyHnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyIsKU TUIOJIOB U KOPHEIUIOAOB AUKUX (POPM M KyJIbTYpPHBIX COPTOB
pacreHuii, repbapuii «CenbCKOX035CTBEHHBIC PACTEHUS.

Jlabopamopnosie u npakmuyeckue padomel:

Okckypcusi «OCHOBHBIE METOJABI U JOCTHKEHHS CEJNEKUUU PACTEHUW U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (DepMy, COPTOUCIIBITATEIHHBIN YYaCTOK, B TEIUTMYHOE
X035UCTBO, TAOOPATOPHIO arPOYHUBEPCUTETA U HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. IBo1IOLIMOHHAS OMOJIOTUA

[Ipennochliku BO3ZHUKHOBEHHS 3BOJIIOLIMOHHON TEOPHH. DBOJIOLMOHHAS TEOpHUS U €€
MecTO B Onosiornu. BiusiHrue 3BONTIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U APYTHUX HAYK.

CeuaerenscTBa sBoonnU. [lameonTonornueckue: IIOCJIEI0BATEIBHOCTD
NOSIBJICHUSI ~ BUJOB B MAJICOHTOJOTMYECKOW  JIETOMHUCH,  NEepexojHble  (OpPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GpayH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOZICTBA U pazinyusi SMOPHUOHOB pa3HbIX BUJOB
03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE! TOMOJIOTHYHBIE, AHAJIOTUYHbIE,
pyIMMEHTapHble OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUECKHE: CXOJICTBO
MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00JIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomononHass teopuss Y. JlapBuna. [Ipeanochuiki BO3HMKHOBEHHS JapBUHHU3MA.
JIBmkymue cuiabl  3BOMIONMU  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE TIpHU
OTPaHUYEHHOCTH PECypCOB, HEOIpeelNéHHas H3MEHUMBOCTb, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunretnueckas teopust sBontonuu (CTI) u e€ 0OCHOBHbBIE MOJI0KEHHUS.

MuxkposBomtouus. [Tonmynasnus kak eMHNALIa BUJIA U 3BOJIIOLUN.

JIBmkymue cuibl (pakTopsl) SBOMIOLMU BHAOB B MpHpoae. MyTallMOHHBIN MPOLECC U
KOMOWHATHBHAsT WM3MEHUMBOCTh. llomynsanuoHHble BONHBI M Apeld reHoB. M3omsamus wu
MUTpALIHSL.

EcrectBennbiii 0TO0Op - HampaBisromuid (Gaxktop 3BoIOnuH. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucriocobmeHHOCT,  OpPraHU3MOB  Kak  pe3yinbTaT  dBomomud.  [Ipumepsr
npucnoco0aeHuil y opranu3MoB. ApoMop(o3bl U UANO-aJanTal|H.



Bun u BumooGpazoBanme. Kpurepunm Buma. OcHoBHbIE (GOpPMBI BHAO0OPA30BAHUSA:
FeOFpa(l)I/I‘-IeCKOG, 3KOJIOTHYECKOE. CDC:[Cp&U[LII’dﬂ })2160118.?[ Iporpamma ‘ bnono

MaxkposBomtonus. @opMbl 3BOIIOLUU: (pUsleTHUECKas!, IUBEPreHTHAs, KOHBEPIreHTHas,
napauensHas. HeoOpaTuMocTh 3BOIIONUH.

[IpoucxoxkaeHne  OT  HECNEUMATM3UPOBAHHBIX  mpenkoB.  lIporpeccupyromas

crienanu3anusa. ATanTUBHAs paaudausl.

Hemoncmpayuu:

Hopmpemuwi: K. Jlunnent, JXK.b. Jlamapk, Y. {apsun, B.O. Kopanesckuii, K.M. bap, 3.
I'exxens, @. Mromep, A.H. CeBepuos.

Taonuust u cxemwvi: «Pa3BuTHEe OpraHWYecKOoro Mupa Ha 3emie», «3apOJbIlIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 32 CyIIECTBOBAHUEY,
«EcrtectBeHHbIl 0TOOp», «MHOroOOpa3ue CcoOpTOB pacTeHuil», «MHorooOpa3ue mOpoa
KUBOTHBIX), «ITomynsauuny, «MyTtannonHas U3MEHYUBOCTBY, «Apomopo3br»,
«Umnoanantanun», «O0mmas aereHepanus», «JIBumwxyiue cuibl sBoonuny, «Kapra - cxema
mapuipyra nyremectBuss Y. Japsunay, «boprba 3a cymecrtBoBanue», «IIpucnocodbieHHOCTD
opranu3zMoB», «['eorpaduueckoe Bua000pa3oBaHue», « IKOJIOITHUECKOE BU000pa30BaHHEY.

Oobopyoosanue: KOMICKINS HACEKOMBIX C PA3IUYHBIMHU TUIIAMH OKPACKH, HAOOp MIIOJ0B
U ceMsH, KoJuiekuusi «[IpuMepbl 3alUTHBIX MPUCIOCOOICHUM Yy KUBOTHBIX», MOJEIb
«OCHOBHbBIE HamMpaBlEeHUs IBOJOLUMY, 00bEMHas Mojenb «CTpoeHHe TOJOBHOTO MO3ra
MTO3BOHOYHBIX».

buoreorpaduueckas kapra Mmupa, KoieKuus «DOpMbI COXPAHHOCTH HCKOIAEMbIX
YKUBOTHBIX U pacTEHUid», Mojelnpb anmiukanusa «llepekpéct xpoMocom», BIIaKHbIE MTpenapaThl
«Pa3Butue HacekoMmoroy», «Pa3BuTue marymku», Mukporpenapatr «Jpo3odumay (HOpMa,
MyTanuu (GOPMBI KPBUILEB U OKPACKHU TEJA).

Jlabopamopnule u npakmuueckue padbomel:
JlabopaTtopnas padota Ne 1. «CpaBHeHHE BU0B IO MOP(OTOTUUECKOMY KPUTEPHION.
Jlabopatopnast pabora Ne 2. «OmnmcaHue TMNPUCTIOCOOJICHHOCTH OpraHusmMa u €
OTHOCHTEIHPHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHUE M pa3BUTHE KM3HHM HA 3emuie

JloHay4yHbIE PEACTABICHUS O 3aPOKJICHUU KU3HU. HaydHble rUnoTe3pl BOSHUKHOBEHUS
KHU3HU Ha 3emuie: abMOreHe3 W maHcrnepMus. XUMHUYecKas 3BOJIONUS. AOHMOTEHHBIN CHHTE3
OpraHMYECKMX BEIIECTB N3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIECHUE
XUMHYECKOU 3BoJoIMi. HauanpHble 3Tansl Ononornyeckoi spomoruu. ['unoreza PHK -mupa.
dopmupoBaHHE MEMOPAHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKU. [IepBble KIETKH U X
sBotonrst. GopMUPOBaHNE OCHOBHBIX I'PYIII KMBBIX OPTaHU3MOB.

Pa3Butne xwn3Hu Ha 3emsie 1o 3pam M nepuonaM. Karapxei. Apxeickas u
npoTepo3oiickas dpbl. [lameo3oiickas spa u e€ mepuoabl: KeMOpPHUICKHUIl, OpPIOBUKCKHIA,
CUJIypUNCKUH, NE€BOHCKHUM, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3so30iicKkas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEIIOBOM.

Kaino3o01ckast 3pa 1 €€ nepuoabl: ajJeoreHOBbIM, HEOIN€HOBBINM, aHTPOIIOT€HOBBIN.

XapakTepucTUKa KiIuMaTa M TE€0JIOTMYECKHX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN
pPACTUTENILHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u XuBOTHbIX. [losBienue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoOro Mupa Kak oTpa)xxeHue 3BooIui. OCHOBHBIE CUCTEMAaTUYECKUE
IPYIIIBI OPTaHU3MOB.



OBonronusi 4yenoBeka. AHTpoOmNojorus Kak Hayka. Pa3zBurue npeincraBieHUil o
TMPOMCXOX/ICHAN deTOBeka. MeTObl W3ydeHHs aHTpomoreHesd CxOfeTed O wa pasinay | brnoio
YeJIoBeKa U KUBOTHBIX. CUCTEMATHUECKOE NI0JIOKEHHUE YEJIOBEKa.

JBuwxynme cunbel  (dakropsl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHUMBOCTh M
€CTeCTBeHHBIM 0TOOp. OOmecTBeHHbIH 00pa3 >KW3HU, H3TOTOBICHHE OPYIUNd Tpyna,
MBIIIJIEHUE, PEYb.

OcCHOBHBIE CTaJAMM U BETBH 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UeroBEeK yMelnbl,
Yenosek mnpamoxoxsamui, YenoBexk HeaHaepTanbckui, YenoBek pa3yMHbld. Haxonku
MCKONAEMBIX OCTAaTKOB, BPEMsI CYIIECTBOBaHMS, 00JIACTh paclpoCTpaHEeHUsl, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAHUSL.

Uenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajouaHas  (PKBaTopualibHas), MOHTOJOMJIHAs  (a3uMaTCKO-aMepUKaHCKas). YepTsl
IPUCIIOCOOJIEHHOCTH TMPEACTABUTENIEH YEJIOBEYECKUX pPac K YCIOBUAM CYLIECTBOBAHMUS.
EnunctBo yenoBeueckux pac. Kputuka pacusma.

Jemoncmpayuu:

Hopmpemuwi: ©. Pean, JI. Ilactep, A.U. Onapun, C. Mumnep, I'. FOpu, Y. Japsun.

Tabnuuer u cxemoi: «Bo3nukHoBeHue ColHEUHOM  CcHCTEMbI», «Pa3Burtue
OpTraHUYECKOTO  MHPay, «PactutenpHas KJIeTKay, « KUBOTHasI KJIETKaY,
«IIpokapuoruueckas kierka», «CoBpeMEHHas CHUCTEMa OPraHMYEeCKOro Mupa», «CpaBHEHUE
AHATOMUYECKHX YEPT CTPOCHUS YEJIOBEKAa U YEIOBEKOOOpa3HBIX 00€3bsiH», «OCHOBHBIE MeCTa
MaJCOHTOJOTUUECKUX HAXOJIOK MPEJAKOB COBPEMEHHOTO 4YeJIOBEKa», «JlpeBHEHIne oAy,
«/IpeBHue monn», «IlepBpie cOBpeMeHHBIE TIOAN», «HeT0BEYECKHE pach.

Oobopyoosanue: wmynsxkn «lIpoucxoxkaenne denoBeka» (OIOCThI aBCTpaJIONMHUTEKA,
MUTEKAHTPOIIa, HEaHIepTaIblla, KPOMaHbOHIIA), CIICTIKU WM U300paKeHUs] KAMEHHBIX 0Py
MEepPBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIMIIEPhI, pyOusa, ckpebiia), TeoXpoHoIornueckas Tabmauua,
KOJUTeKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX JKUBOTHBIX U PACTCHUI.

Jlabopamopnule u npakmuueckue pabomul:

[Ipaktuyeckas padora Ne 1. «M3yyeHne uCKOMaeMbIX OCTATKOB PACTEHUN U KUBOTHBIX B
KOJUTEKILIMSIX».

DKCKypcusi «IBOJIOIMS OPTaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO -HAyYHBIN WU
KpaeBeIueCKui My3ei).

Tema 3. Opranu3mbl 1 OKpyKaIIasA cpeaa

DKkojorusi Kak Hayka. 3aJadyd M pas3lienbl AKOJIOrMU. MeToabl 3KOJIOrMYecKHX
UCCIIeI0BaHUI. DKOJIOTM4eCKOe MUPOBO33PEHNE COBPEMEHHOT'O YEIOBEKA.

Cpenapbl oOuTaHUsI OPraHU3MOB: BOJIHAsI, HA36MHO-BO3/yIlIHAs, TOUYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Okonornyeckue ¢akropsl. Knaccuduranus 3KoJI0rHUecKuX (PakToOpoB: aOMOTHYECKHE,
OnoTHYECKUE U aHTPONOTeHHbIE. [leficTBHE HKOIOrnYecKiX (PaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (akTopel:  CBET, TemmepaTrypa, BIAXHOCTb. DoTomepuoamusm.
[TpucnocobneHust OpraHU3MOB K IEHCTBHIO a0NOTHYECKUX (haKTOpOB. bronoruueckue puTMsl.

buotnueckue Qaktopsl. Buasl OMOTHUECKHMX  B3aUMOJCHCTBHI:  KOHKYpPEHIHS,
XUIIHAYECTBO, CUMOMO03 U ero gopmel. [lapasutusm, koonepauus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCaNIM3M, HEUTpanu3M. 3HadeHHe OMOTHYECKUX
B3aMMOJICHCTBUM AJIs CYIIECTBOBAHUS OPTaHU3MOB B MIPUPOIHBIX COOOIECTBAX.

DKOJIOTMYECKUE XapaKTepUCTUKU nomynauud. OCHOBHBIE TOKa3aTead IMOMYJISILHU:
YHUCIEHHOCTb, IUIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauus. JIuHamuka



YUCJIICHHOCTH TMOMYJISLUNN U €€ Peryssalus.
®denepanpHas pabodas porpamma | broso
Hemoncmpayuu:

Hopmpemuwi: A. I'ym6omnbar, K.®. Pynse, O. ['exkens.

Tabauyer u cxemvri: xapta <«lIpupomubie 30HBI 3emiu», «Cpeabl oOOUTaHUS
opranu3moBy, «®Potonepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH POCTAa YHCICHHOCTH
nonynasauuu uHQy30puu-Typenskn», «llumesbie nenmy.

Jlabopamopnule u npakmuueckue pabomul:

JlabopaTopnas pabota Ne 3. «Mopdonoruyeckre OCOOCHHOCTH PACTEHUN U3 PA3HBIX
MECT OOUTaHUS».

Jlabopatopnast pabota Ne 4. «BiusHue cBeTa Ha POCT U pa3BUTHE YUEPEHKOB KOJICYCa.

[Ipaktuyeckass pabora Ne 2. «llomcyéT mNIOTHOCTH TMONYJSALUUNA pPa3HBIX BHUJIOB
pacTeHun».

Tema 4. Coo0urecTBa 1 3K0JIOTHYECKHE CHCTEMBI

Coo011ecTBO Opranu3MoB - 6uoreHo3. CTpyKTypbl OMOLIEHO3a: BUJIOBaS,
POCTpPaHCTBeHHAs!, Tpouueckas (muieBas). Buasl-nomuHanTsl. CBsi3u B OHOLIEHO3E.

DKoyiorudeckue cucteMbl (dkocuctembl). [lonsTHe 00 sKOcHCTEeME U OHOTreoIeHO3E.
OYHKIMOHATBFHBIE KOMITOHEHTBI JKOCHUCTEMBI: MPOJYLIEHTHl, KOHCYMEHTHI, PEIYICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPruu B 3KocucteMme. Tpoduyeckue (MUILEBBIE) YPOBHU
skocuctembl. [lumeBpie memm u cetu. OCHOBHBIE TOKa3aTeNd AKOCHCTEMBI: OMoMacca,
NPOAYKIHUS. DKOJOTHYECKHE MHPAMUABL: MPOIYKIMH, YHUCICHHOCTH, Onomacchl. CBoOMCTBa
IKOCHUCTEM: YCTOWYMBOCTD, CAMOPETYIIAIM, pazButue. Cykmeccus.

[IpupoaHble SKOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. IKOCHUCTEMA XBOMHOIO WIIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucteMbl. bruonorndyeckoe u
XO03sICTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak ¢pakTop yCTOHUMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emIie.

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH OHochephl Kak IIoOalbHONH IKOCUCTEMBI.
Jlunamuueckoe paBHOBecue U oOpaTHas CBsI3b B Orocdepe.

KpyroBopoTsl BemecTB W OHMOTCOXMMHUYECKHE HUKIIBI JJIEMEHTOB (Yyriiepoja, a3oTa).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ounocdepe 3emiun. AHTPONOTCHHBbIE W3MEHEHHS B Ouocdepe.
I'moGanbHbIE 9KOTOrHYECKUE MPOOIEMBI.

CocymectBoBanre mnpupoasl U dyenoBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpa3Wsl Kak
OCHOBa ycTOM4YMBOCTH Ouocepsl. OcHOBa paIMOHANIBHOTO YIPABICHHUS MPHPOIHBIMU
pecypcaMu M UX MCIIONIb30BaHue. [locTmkeHns OMOI0THH U OXpaHa IPUPOIBL.

JHemoncmpayuu:

Ilopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnanckuii.

Tabauywt u cxemwr: «Ilumessie nenu», «broieHo3: coctaB u CTpykTypay, «lIpupogHsie
cooOmiectBay, «llemu mnuTaHus», «IDKonoruyeckas nupamumay, «buochepa u UYemoBEK»,
«JKocHucTeMa IMIHUPOKOJIUCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOro Jjecay», «buoreHos
BofoéMay, «ArpoieHo3», «l[IpuMepHble aHTPOTIOTEHHBIE BO3ACHCTBUS Ha TPHUPOIY»,
«BaxxHelMe MCTOUYHUKHU 3arps3HEHUS BO3[yXa M TPYHTOBBIX BOI», «[louBa — BakHemas
coctapistomas Oouocheprb», «Daktopsl Aerpaganuud  1ouBy», «llapHUKOBBIH 3 deKT?,



«DakTophl PaIMOAKTUBHOTO 3arpsisHeHus Oumochepsr», «OOmas crpykrypa Oumochepsh»,
«PacmpocTpanenne xm3HH B Omocdepe», «O30HOBBIL dkpaH CHOCPHEPEDS) RKPyIoBEpaT: | broso
yraepozaa B ouocgepe», «KpyroBopot a3ora B IpUpOIE».

O6opynoBaHue:  MoJenb-anmiuKanus « TUnu4Hbe OMOLEHO3BI», TepOapuii
«PactutenpHble  coolmiecTBa», koyuiekiuu — «buoneno3», «Bpeautenu — BakHEUIINX
CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapud U KOJUIEKIMM PACTEHUH U IKUBOTHBIX,
NPUHAUICKAIME K pa3HbIM SKOJOTMYECKMM TIpynmaMm oAHoro Buzaa, KpacHas kHwura
Poccutickoit denepanun, n300pakeHUsI OXpaHAEMbIX BUIOB PACTCHUIN U )KUBOTHBIX.

NJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI ITO
BUOJIOI'A HA YPOBHE CPEJHEI'O OBIIHEI'O OBPA30OBAHUA

Cornacho ®I'OC COO ycraHaBnuBalOTCAd TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHUS
00YYarOIIUMHUCS POTPAMM CPETHETO 0011ero 00pa30BaHUs: TNIYHOCTHBIM, METAPEAMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX PE3yJIbTATOB OCBOCHHS TpeaMeTa «bHoJIOTHs» BBIICICHBI
CIICIYIONINE COCTABJISAIONIME: OCO3HAHWE OOYYAOIIMMHCS POCCHHCKOW  TpaKIaHCKOM
UJACHTHYHOCTH - TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIPEIEICHHUIO,
HAIMYME MOTUBAlMA K OOYYEHHWIO OWOJIOTHH, IeJCHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOEXKICHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTCH M UCTOPHUYECCKUX TPAJULIUN Pa3BUTHUS
OMOJIOTMYECKOT0 3HAHMS, TOTOBHOCTh M CIHOCOOHOCTH OOYYAOIIMXCSA PYKOBOJCTBOBATHCSA B
CBOCH JEATENBHOCTH IICHHOCTHO - CMBICJIOBBIMHA YCTAHOBKAMHM, IIPHUCYIIMMH CHCTEME
OMOJIOTHYECKOTO 00pa30BaHUs, HAJIWYHUE SKOJOTHUYECKOTO IIPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1IEJIU U CTPOUTH )KHU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMmeTa «bUOJIOTHsS» JOCTUTaloTCsS B E€IUHCTBE
y4eOHOW M BOCIUTATEIIBHON JICATEIBHOCTH B COOTBETCTBHU C TPAJAUIMOHHBIMA POCCHIUCKUMU
COIMOKYJIbTYPHBIMH, UICTOPUYCCKUMHU U JTYXOBHO - HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHITHIMU
B 00IIIeCTBE MpaBWJIaMU W HOPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEH IMMO3HMIIMH JIMYHOCTH, MATPUOTH3MA,
YBOXCHHS K 3aKOHY W MPABOTOPSAIKY, YSIOBEKY TPyJla M CTapIIeMy TMOKOJEHUIO, B3aUMHOTO
YBOXCHHS, OCpEKHOTO OTHONICHHWS K  KYyJbTYPHOMY  HACJICIUI0O W TPATUIUAM
MHOTOHAIlMOHAJIBLHOTO Hapojaa Pocculickoit @enepanuu, Opupoae U OKpPYKarolen cpee.

JIM9HOCTHBIC PE3YIhTAThl OCBOCHHSI yueOHOTO mpeameTa «bruonorusy JOMmKHBI OTPaKaTh
TOTOBHOCTH M CIIOCOOHOCTh 00YYalOIUXCs pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX
yOeXKICHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 0OIIecTBa,
paciMpeHue KU3HEHHOTO ONBITA U OIBITA JCSITEILHOCTH B MPOIECCE peaTnu3allid OCHOBHBIX
HaIPaBJICHUN BOCITUTATCIILHON IEITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKmaaHCcKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3MIMU OOYYarOIIErocss KakK aKTUBHOTO H
OTBETCTBEHHOT'O WJIeHa POCCUIICKOTO O0IIECTBa;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XCHHE 3aKOHA H
HPaBOIIOPSIIKA,;

TOTOBHOCTh K COBMECTHOI TBOPYECKO EATEIFHOCTH IPH CO3TaHUM YICOHBIX MTPOCKTOB,



peleHry y4eOHBIX M II03HABATENRHBIX 3a/1a4, BBIIOJHEHUH OUOIIOTHYECKUX DKCIIEPHUMEHTOB;

CIIOCOOHOCTH  ONPENENATh COOCTBEHHYK) MO3UIHUIO 110 OTHOHTE O OR B | Prioo
COBPEMEHHOM JKU3HU U OOBIACHATH €8,

YMEHHE YUYUTBIBATH B  CBOUX JEHCTBHAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJEHCTBHS JIIOEH C Pa3HBIMH yOEXkKICHUSAMH, KyJIbTYPHBIMH LIEHHOCTSAMH U COLUAIBHBIM
HIOJI0KEHUEM;

T'OTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BHINOJIHEHHUS YUEOHBIX,
I03HABATEILHBIX U UCCIIEN0BATENbCKUX 3a/1a4, yBAKUTEIBHOTO OTHONICHUS K MHEHUIO
ONITIOHEHTOB IIPH 0OCYKIEHUH CIIOPHBIX BOIIPOCOB GHOIOTUYECKOTO COAEPKAHUS; TOTOBHOCTE
K TYMaHUTAPHOU U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) MaTPHOTHYECKOTO0 BOCTUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPaXKTaHCKOW UJIEHTUYHOCTH, MaTPUOTHU3MA, YBAXKCHUS
K CBOEMY HapoO1y, YyBCTBAa OTBETCTBEHHOCTH Ilepes PoauHoOM, roproctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK M KyJBbTYpy, NPOLUIOE M HACTOSIIEE MHOTIOHAIMOHAIBHOIO HapoJa
Poccuu;

LEHHOCTHOE OTHOUIEHHWE K MPUPOAHOMY HACIEAUI0 M NaMSATHUKAM [PUPOIBI,
noctuxkeHussM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHUE
OMOJIOrMH, MOHUMAaHHUs 3HAaYeHHsI OMOJIOTMH B MO3HAHUU 3aKOHOB MPUPO/JIbI, B KU3HU YEJIOBEKA
U COBPEMEHHOT'0 00IIECTBA;

unerHas  yOeXKIEHHOCTb, TOTOBHOCTh K CilIykeHH0o U 3amure Orteuectsa,
OTBETCTBEHHOCTh 3a €T0 CyIb0Y;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCTIMTAHUSI:

OCO3HAHME JTyXOBHBIX IIEHHOCTEW POCCUIUCKOTO HApo/1a; CHOPMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MMOBEICHUS; CIIOCOOHOCTH OIEHUBATH CUTYAIIUIO U
IIPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYIyIIEro; OTBETCTBEHHOE
OTHOLIIEHNE K CBOUM POJUTEISIM, CO3/IAHUIO CEMBbU HA OCHOBE OCO3HAHHOT'O IIPUHATUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU € TpaAULIMAMU HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHHUSA:

HCTETHYECKOE OTHOIIEHUE K MHUPY, BKIOYAs 3CTETHKY ObITA, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOMIECTBEHHBIX OTHOLIECHHIA;

MOHUMAaHHE YMOLMOHAIBHOTO BO3AEHCTBHS KMBOM MPUPOIBI M €€ [IEHHOCTH; TOTOBHOCTh
K CAMOBBIP@)KEHHIO B Pa3HBIX BHAX HCKYCCTBA, CTPEMIICHHE TIPOSIBIISATH KAYECTBA TBOPYECKOM
JTHYHOCTH;
5) ¢u3nyecKoro BoCMUTAHHS, (POPMHPOBAHMA KYJbTYPHI 310POBbSI H YMOIHOHAILHOIO
Os1aromoJiy4ms:

MOHUMAaHUE U PeaNn3alus 30pOBOro 1 6e30macHoro oopasa Kku3Hu (310pOBOE MUTAHUE,
COOJTIOZICHNE THTUCHUYECKHUX MTPABUI M HOPM, COATaHCHPOBAHHBIA PEXHUM 3aHITHN U OT/bIXa,
peryisipHast (HU3UUECKas aKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO

OTHONICHHSI K COOCTBEHHOMY (PHM3UYECKOMY U TICUXHUYECKOMY 37I0POBBIO;
NOHMMaHHE [IEHHOCTH MPaBWJI HHIUBUIYAJILHOTO U KOJUIGKTUBHOTO O€30MacHOro MTOBEICHUS B
CUTYalLUAX, YTPOXKAIOIIUX 310POBBIO U KU3HU JIOJIEH;

OCO3HAHUE IOCIECACTBUUA M HCUPUATHA BPCIHBIX ITPHUBBIYCK (yrIOTpe6J'IeHI/IH AJIKOI'0JIAd,



HapKOTHUKOB, KypeHUs);
®denepanpHas pabodas porpamma | broso
6) TPyAOBOro BOCIMTAHUS:

FOTOBHOCTb K TPYAY, OCO3HaHHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIIO0HE;

FOTOBHOCTh K  aKTUBHOW  JIEATENIbHOCTH  TEXHOJOTMYECKOW U COLMAIIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUILIMMPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIHLHO BBIMOJIHATH
TaKyIo JeSITEIbHOCTH;

MHTEpEC K pa3IUyHbIM cepam mpodeccuoHaNbHON NesATeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOODP OyayIiei nmpodeccuu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) 3KOJOTHYeCKOro BOCIIHTAHMA:

HKOJIOTMUYECKH IIeJieco00pa3Hoe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS IKOJIOTHUECKON KYJIBTYPHI: MPUOOPETCHHUE OTBITA
TUTAHUPOBAHUS TIOCTYITKOB U OIICHKH MX BO3MOXHBIX TIOCIICJACTBHM JIJIS1 OKPY>KAFOIICH CPEIbI;

0CO3HAHUE TII00ATHFHOTO XapaKTepa SKOJIOTHISCKIX MPOOIEM U MyTel UX PEeIICHUS;

CHOoCOOHOCTD HMCIIOJIB30BATh MPHOOpETaeMble MTPH U3yUSHUH OMOJIOTHN 3HAHHUS ¥ YMEHUS
NpU peUIeHHH TPoOJIeM, CBS3aHHBIX C PAIlOHAIBHBIM MPHPOIOTNOIL30BAaHUEM (COOITIOICHIE
NpaBWI MOBEACHUS B MPUPOJIE, HANIPABICHHBIX HAa COXpaHEHHE PAaBHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHUCTEM, OMochepsl);

aKTUBHOE HETPUSTHE JCUCTBU, MPUHOCALIUX Bpel OKpYKalolleld MPUPOJHON cpere,
yMEHHE MPOTHO3UPOBATH HEOIATONMPUITHBIE YKOJIOTUUECKHUE TTOCIECTBUS PEITPUHIMAEMBIX
JICVCTBUM U MIPENOTBpAIIATh UX;

HAJIMYME PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHS, KOJOTUYECKONW KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTHYECKOW HAMpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WMH B
MO03HABATEIPHOW, KOMMYHHKATHBHOW W COIMAJIbHOW NPAKTHUKE, TOTOBHOCTH K YYAacTHIO B
NPaKTUYECKON ACSITETbHOCTH IKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHUPOBAHHOCT, MHUPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YpPOBHIO
pa3BuUTUS HAyKd U OOIIECTBEHHOW TMPAaKTHKH, OCHOBAaHHOTO Ha JHaliore KYJIbTYp,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpIIICHCTBOBAHUE  SI3BIKOBOM M YHUTATENLCKOW  KYIbTYpbl  Kak  CpeJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJABMH U TTO3HAHUS MUPA;

NOHMMaHUe crenu(uKu OMOJOTHHM KaK HayKH, OCO3HaHMA e€ ponHu B (pOpMHpPOBAHUU
paIOHATFHOTO  HAYYHOT'O  MBINIJICHUS, CO3JIaHWU  IEJIOCTHOTO  TPEJICTaBleHUs 00
OKPYXAIOIIEeM MUPE KaK O €AMHCTBE MPUPOJIbI, YEJIOBEKa U OOIIECTBA, B IIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH MPOOIIeM COXPaHEHUs TIPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIJIsl COBPEMEHHOM NMBUIIM3AINH: 00€CTICYCHHUS
HOBOT'O YPOBHSI Pa3BUTHS MCIUIIMHBI, CO3JIaHUC TIEPCIICKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pelaTh pecypcHbIe MPOOIeMbl pa3BUTHS YEIIOBEUECTBA, IIOMCKA MyTEH BBIXO/1a U3 TI00aTbHBIX
JKOJIOTHYECKHX TpoOieM U  oOecmedeHus TmepexojJa K  YCTOWYMBOMY  Pa3BUTHIO,
paIMoOHAIEHOMY HCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U POPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTH B MOJTYyYEHUU OMOJIOTMYECKUX 3HAHWUHN B LEJSAX MOBBIIMICHUS 00IIei
KYJbTYPBl, €CTECTBEHHO-HAyYHOH T'PAaMOTHOCTH, KaK COCTAaBHON dYacTH (yHKIIMOHAIBHON



IrPaMOTHOCTH O0yUarOUIuXcs, POPMHUPYEMON MPU U3yUSCHUH OMOJIOTHH;

[OHNMAHHE CYLIHOCTH METONOB IO3HAHMS, HMCIIONb3yeMbIX BCOCTECTBERHEN "RAyRAR: | Proro
CHOCOOHOCTH HCIIONB30BATh TOJyYaeMble 3HAHWSA I aHauu3a W OOBSICHEHHS SBICHHUN
OKpPY)KaIOIIETO MHpa W TPOHCXOANINX B HEM H3MEHEHHU, YMEHHE JellaTh 0OOCHOBAHHEIC
3aKJIIOYEHHs] Ha OCHOBE HAyYHBIX ()AaKTOB M HMMEIOIIUXCS NAaHHBIX C IEIBI0 MOTy4eHUS
JIOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCIOJIB30BATh OHMOJIOTUYECKUE 3HAHHS JUIS PEIICHHS
npo0ieM B peasbHBIX KU3HEHHBIX CUTYAIHAX;

OCO3HAHHE IIEHHOCTH HAayYHOH AEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO H
MCCIIEIOBATENIBCKYIO IEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEpPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHHIO, K
aKTHBHOMY TIOJIyYeHHIO HOBBIX 3HAHUH MO OWOJOTHM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeanMeTHele  pe3yibTaTbl  OCBOGHMsSI  ydeOHoro mpeamera  «buonorus»
BKJIIOUYAIOT:3HAYMMBbIE JUIsI POPMUPOBAHUSI MUPOBO33PEHUS 00YHAIOIINXCS
MEXTUCIUTITHHAPHBIE (MEXIPEAMETHBIC) 00IIEHaAYYHBIC TTOHSATHUS, OTPAKAIOIINE IIEJIOCTHOCTh
HAyYHOM KapTHUHBI MUpa U CHEHU(PUKY METOJIOB IMO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEILeCTBO, YHEPTHs, BJIECHUE, IPOLECC, CUCTEMA, HAYYHBIM (aKT, MPUHIIUI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPUsl, UCCIIEIOBAHUE,

Ha0JII0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATUBHbBIE, PETYIATUBHbIE), 0OecreunBatonme popMupoBaHme
(YHKIMOHATIBHON IPaMOTHOCTH M COLMATbHOM KOMIIETEHIMN 00y4aronXCs,ClI0COOHOCTh
00y4aroIuXcsl UCIOJIb30BATh OCBOCHHbBIE

MEXIUCLHUIITIMHAPHBIE, MUPOBO33pEHYECKUE 3HAHUS U YHHMBEpCaJbHble y4eOHbIe JIEeHWCTBUS B
MIO3HABATEILHON U COLMAIBHON MTPAKTHKE.

Ilo3HaBaTeIbHbIEC YHUBEPCAJIbHbIE YYeOHbIE
JeNCcTBUA Ba3oBble Joruueckue 1elicTBUA:

CaMOCTOSITENHHO (HOPMYITUPOBATh W aAKTyaJM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHWNA TPUEMBI JIOTUYECKOTO MBINUICHHS (aHaIu3a,
CUHTE3a, CpaBHEHHMs, KiaccuduKaIu, OOOOIICHHs), PACKPHIBATH CMBICI OHOJOTUYECKUX
NOHITHIA (BBIIEISATh WX XapaKTepHblE TMPHU3HAKH, YCTAHABIWBATH CBSI3M C JPYTHMH
MOHSATUAMH);

OTIPENICNIATh TENH JCATEIBHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUH WX JTOCTHKECHUS,
COOTHOCHTD PE3YJITATHI ICITEILHOCTH C TIOCTABICHHBIMU TICIISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHSTHS NI OOBSICHEHUS (DAKTOB W SIBIICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pPACCYXKICHHUS (MHIYKTUBHBIC, JCHYKTUBHBIEC, IO aHAJIOTHUH),
BBISIBJISIT 3aKOHOMEPHOCTH M MTPOTUBOPEUHUS B PACCMATPUBAECMBIX SIBJICHUSAX, (JOPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHHS;

MPUMEHSITh CXEMHO-MOJICTIbHBIE CPEJCTBA ISl TIPEJCTABICHHSI CYIIECTBEHHBIX CBsI3ed U
OTHOIICHUA B M3Yy4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKXKe MPOTHBOPEUHIA PA3HOTO PO/Ia,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX UCTOYHUKAX;



pa3pabarbIBaTh TUIAH PENICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MAaTEPUATTbHBIX
N HEMAaTCPHAJIbHBIX PECYPCOB, ®denepanpHas pabodas porpamma | broso
BHOCHUTb KOPPCKTHUBBI B JACATCIIbBHOCTH, OLCHUBATHL COOTBCTCTBHUC PE3YJILTATOB ICIIAM,
OIICHHUBATb PUCKU HOCJ'ICI[CTBI/Iﬁ ACATCIIbHOCTH,
KOOPJAMHUPOBATh M BBINOJIHATH pabOTy B YCJIOBHMSX pEaJbHOr0, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BuUBaTh KPCATHUBHOC MBIINIJICHUC ITPU PCIICHHUU KU3HCHHBIX HpO6J’I€M.

ba3oBble ncciienoBaTebCcKue AeiCTBUA:

BJIQJIETh HABBIKAMU y4e€OHO-UCCIIEI0BATEILCKON U MIPOEKTHOM NIeITeIbHOCTH, HaBbIKAMU
paszpelieHus npooseM, CiOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB
pelIeHus MPaKTUUECKUX 3a]1a4, MPUMEHEHUIO Pa3JIMUYHBIX METOJIOB MTO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BUJBI JIEATEIBHOCTA MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0
UHTEpIpETaIy, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B YUYE€OHBIX CUTYyallUsiX, B TOM YHUCJE MpHU
CO3/IaHUU YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

GbopMHUPOBATH HAYYHBIN THUIT MBIIIJICHHUS, BIIaJIeTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU
MOHSATUAMH U METOJIaMHU;

CTaBUTHh M (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4M B 00pa30BaTEIbHON NEATETLHOCTH U
YKU3HEHHBIX CUTYaIUAX;

BBISIBIIAITH TMPUYHMHHO-CIICICTBEHHBIC CBA3M M aKTyaJIU3UpOBATh 3aJayy, BBIABUTATh
TUNIOTE3y €€ peIIeHUs], HAXOJIUTh apryMEHTHI IS JOKa3aTeJbCTBA CBOMX YTBEPKICHH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS,

aHAJM3UPOBATH MMOJYUYCHHBIC B XOJI€ PEIICHHUS 3aa4H Pe3yIbTaThl, KpUTUUECKU
OIICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX; JaBaTh
OIICHKY HOBBIM CHUTYAIUsIM, OLICHUBATH MPUOOPETEHHBIN OTBIT; OCYIIECTBIISITh
I[eJICHANPABICHHBIN MTOUCK IEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUS B MPO(ECCHOHATHHYIO
cpeny;

YyMETh T[EPEHOCUTh 3HAHMS B TIO3HABATEIbHYID U TNPAKTHYECKYIO  00JacTu
KU3ZHEACATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTEl; BHIIBUTATh HOBBIC
UJieH, IpeajaraTh OpUriHaIbHbBIC TTOJAXOAbl U PEIICHUS, CTABUTH MPOOJIEMBI U 3a/1a4H,
JOTTYCKAIOIIHNE aIbTEPHATUBHBIC PEIICHUS.

PatGora ¢ undgopmanueii:

OPUEHTHPOBATHCS B PA3TMYHBIX MCTOYHHUKAX MHPopManuu (TEKCTe yuyeOHOTO MocoOus,
HAYYHO-TIOMYJISIPHOH JIUTEpaType, OMOIOTUYECKUX CIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B MHTepHeTe), aHaMM3MpOBaTh WH(GOPMAIMIO PA3TUYHBIX BHUAOB H (HOpM
NPEJCTABICHHS, KPUTHYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUHBOCTH;

dbopMynIHpoBaTh 3ampoChl M MPHUMEHATh pa3iMYHbIe METOAbI MpPH TIOMCKE M OTOOpe
Oouonorudeckoi nHMoOpMaIHK, HeOOXOMMOM JJIsI BHITIONHEHUS yUeOHBIX 3a]1a4;

nprOOPETATh OMBIT UCIIOIB30BAHUS HHPOPMAIIMOHHO ~-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BaHUS PA3IMYHBIX TTOMCKOBBIX
CHUCTEM;

CaMOCTOSATEIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TpeacTaBiIeHHUs OHWOIOTHYECKON
uH(popmanuu (cxembl, TpaduKH, JTUarpaMMbl, TaOIHILIbI, PUCYHKU U APYTOE);

UCTIOJh30BaTh HAYUYHBIA SI3BIK B KadeCTBE CPEICTBA MPU padoTe C OMOJOTUYECKOM
uH(poOpMaLUel: TPUMEHITh XUMUUECKHe, (U3NUecKre U MaTeMaTUYecKue 3HaKU U CUMBOJIBI,
dbopmyinbl, ab0OpeBHAaTYpy, HOMEHKJIATYpy, HCIOJb30BaTh W MpPeoOpa3oBBIBATH 3HAKOBO-



CHMBOJIMYECKHE CPEJICTBA HATIISIAHOCTH;
BIAJeTh HAaBBIKAMH pACIO3HaBaHWA M 3ammThl  nHGOPMAIHH HehOpratismion’ | >roro

0€30MMacCHOCTH JIUYHOCTH.

KoMMyHUKATHBHbBIE YHHBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA

OO0menmne:

OCYILECTBIISITh KOMMYHHUKAIIMU BO BceX cepax KU3HU, aKTUBHO y4acTBOBATH B UAIIOTE
WINA JUCKYCCUH TI0 CYIIECTBY OOCYXKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CYXJICHUSI OTHOCHTEIHHO BBIMIOJIHCHUS TIPeIaracMoH 3a1a4w,

YUUTBIBATh UHTEPECHI M COTIIACOBAHHOCTh TO3UIIMHA JPYTUX YIaCTHUKOB TUAJIOTA WITH
JTUCKYCCHH);

pacro3HaBaTh HEBEpOAJbHBIC CpelcTBa OOIICHMS, MOHUMATh 3HAYCHHUE COLUATBHBIX
3HAKOB, MMPEANOCHUIOK BO3HUKHOBEHHUSI KOH(DIUKTHBIX CUTYaIlUH, YMETh CMATYAaTh KOHQIUKTHI
Y BECTH TIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOAMU OOIICHUS W B3aWMOJICHCTBUS, MOHUMATh HAMEPEHUS
JPYTUX JIFOJICH, IPOSBIISTh YBAKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOU (popme
(bopMyYITHPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C KCIIOJIb30BAHHUEM S3BIKOBBIX
CpPEICTB.

CoBMecTHAas 1eITeJbHOCTD:

MMOHUMATh U WCIIOIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHANBUIYAJIBHOW padOTHI TIPH
pemieHud  OMOJIOTHYECKOH  TpoOJeMbl, OOOCHOBBIBATH HEOOXOJUMOCTh  IPUMEHCHHS
TPYIIIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEIICHUH YU4eOHOU 3a1auu;

BBIOMPATh TEMATHUKy W METOJbI COBMECTHBIX JEHCTBHH C Yy4€TOM OOIIUX HMHTEPECOB U
BO3MOYKHOCTEM Ka)KJ0T0 YiIeHa KOJJICKTHUBA;

MPUHUMATh 1€JIM COBMECTHOW JE€SITEIbHOCTH, OPTraHU30BBIBATH M KOOPAUHHUPOBATH
JICUCTBUS MO €€ JOCTHXKEHMIO: COCTABJATH IUIAH JACHUCTBUM, paclpeiesaTh POJM C YYETOM
MHEHHH Y4aCTHHUKOB, 0OCYKJIaTh pe3yJbTaThl COBMECTHOW PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIaJa M KaKJIOI0 yJ4aCTHHKA KOMAaHJIbl B OOITUI pe3yIbTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

MpeJiaraTb HOBBIE MPOEKTHI, OLICHUBATh WJEHU C MO3MIMH HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTHUBHOE CTPATETMYECKOE TMOBEICHUE B Pa3JIMYHBIX CHUTYyalHsX,
MPOSIBJIATH TBOPUECTBO M BOOOpaKeHHUE, OBITh MHUIIMATHBHBIM.

PeryJsiTuBHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBHSI CaMoopraHu3amnus:

WCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHWS IS BBIABICHUS MPOOJIEM W WX pPEIICHUS B
YKU3HEHHBIX U YU€OHBIX CUTYaIIMSIX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM I1€JIEBBIE M CMBICJIOBBIE YCTAHOBKHU B CBOUX
JIEUCTBUAX M MOCTYIKAaxX IO OTHOLIEHUIO K WBOW MPUPOAE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKPYXKarOIIHX;

CaMOCTOSITEIPHO OCYIIECTBISTh MO3HABATEIBHYIO JIEATEILHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OpMyTUpOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOW NEATETLHOCTH W
JKAU3HECHHBIX CUTYAIUAX;

CaMOCTOSITEILHO COCTABJISITh TUIAH PEILLICHUS MPOOJIEMBbI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPENOYTEHUI; 1aBATh OLIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKU Y4€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEAIOUTEHH; 1eN1aTh



OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE; OLIEHUBATD
HpI/IO6peTéHHHI71 OTIBIT; ®denepanpHas pabodas porpamma | broso

crocoOCTBOBaTh (POPMHUPOBAHHMIO M TPOSIBICHUIO IMHUPOKOW OSPYIUIHMHA B Pa3HBIX
00JacTsIX 3HaHHM, TOCTOSIHHO NOBBILIATH CBOM 00pa30BATEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBHI B JIESITEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON PeIIEKCUN KaK OCO3HAHUS COBEPILIAEMbIX JEHCTBUIN
U MBICIUTENBHBIX TIPOILECCOB, HMX pE3YyIbTaTOB M OCHOBAaHUM, HCIOIB30BATh TMPUEMBI
pedraexcuu A OIICHKU CUTYalluU, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHMBATh PUCKU M CBOEBPEMEHHO MPHUHUMATh PEIICHHUS MO0 UX CHIKEHUIO;

NPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX [IPU aHAIIM3€ PE3YNIbTaTOB JAESTEIILHOCTH.

IIpunsTHe cedst U APYTrHUX:
NPUHUMATH ce0s1, TOHUMAsi CBOU HEAOCTATKU U JJOCTOMHCTBA;
IIPUHUMATh MOTHBBI U apIYMEHTBI APYTUX IPH AHAIU3E PE3YJIBTATOB JESITEIBHOCTH;
NpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OLIMOKU;
pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYTOT0 YeI0BEKA.

IHPEJMETHBIE PE3YJIBTATDBI

[TpenmeTtHbIie pe3ynbTathl ocBoeHus nporpamMmmbl COO 1o 6uosorun Ha 6a30BOM ypOBHE
BKIIIOYAIOT crieruduyeckue s yueOHoro npeamera «buonorusy HaydyHble 3HAHUS, YMEHUS U
CrocoObl JIEWCTBUI TIO OCBOCHHUIO, HMHTEPIIPETAllMM U MPeoOpa3OBaHUIO 3HAHUN, BHJIBI
JEATETLHOCTH TI0 MOJYYSHUI0 HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWM B Pa3THMYHBIX yUEOHBIX
CUTyallusiX, a TaKXKe B peajJbHbIX >XU3HCHHBIX CHUTYallUsIX, CBA3aHHBIX C Ouonoruei. B
nporpaMMe MpeaMEeTHbBIE PE3YIbTaThl MPEJCTABICHBI IO TOaM O0yUECHUSI.

[IpenMeTHble pe3ynbTaThl OCBOeHUs yuyeOHoro mnpeamera «buonorus» B 10 kiaacce
JOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECT€ W pOJIn OUOJIOTMH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAyYHOTO MMPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U 3apyOeKHBIX YUEHBIX - OHMOJIIOroB B
pa3BuTHE OHOJIOTHH, (YHKIIMOHAIBHON T'PAaMOTHOCTH 4YeNIOBEKa JUIS PEIICHUs >KU3HEHHBIX
3ajad4;

YMEHHUE PACKPBIBATH COJEP/KaHNE OMOJIOrMYECKUX TEPMUHOB U MOHATUIN: )KU3Hb, KIIETKA,
opranm3M, Metabomu3M (0OMEH BEIIECTB W MPEBpaIleHHe dHEPruH), TOMEeoCcTa3
(camoperynsuusi), ypOBHEBas OpraHU3allUsg JKUBBIX CHUCTEM, CAMOBOCIPOU3BEICHHE
(penpoayKius ), HacAEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHUE;

yMEHHE Hu3JlaraThb OMOJIOTMYECKHE TEeOpUH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHAasi,
LEHTpaJibHAsl JOTMa MOJeKyJsapHoi Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H.U.
BasuiioBa), onpenensTh TpaHUIbl UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJla/leTh METOJAaMH HayYHOTO MO3HAHUS B OMOJIOTHUU: HAOMIOJEHUE U OMHCAHHE
KUBBIX CHCTEM, IIPOLIECCOB M SBJICHUN, OpraHu3anusi M TMPOBEACHHE OMOJOTHYECKOTO
DKCIIEPUMEHTA, BBIABMKEHHUE THUIIOTE3bl, BBISIBJICHUE 3aBUCHUMOCTH MEXAY MCCIEIYEMbIMU
BEIMYMHAMH, OOBSICHEHUE IOJIYYEHHBIX pE3yJbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTATOB;



YMEHHE BBIACNATH CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KIETOK MPOKAPHUOT M IYKApPHUOT,
OJHOK/IETOYHBIX i MHOTOKJIETOUHBIX OPraHM3MOB, 0COOEHHOCTH TPOITEECOR dNMetid Betieets? | broio
¥ TIPEBpAIICHUS SHEPTUH B KJIETKE, (POTOCHHTE3a, IIACTUIECKOTO U SHEPTETHIECKOTO 0OMEHa,
XeMOCHHTE3a, MUTO03a, Mei03a, OTUIOIOTBOPEHHS, PA3MHOKECHHS, WHAUBHIYaTLHOTO PA3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE TPUMEHSTH MOJIYYEeHHBIC 3HAHUS 11 OOBSICHEHUSI OMOJOTHYECKUX MPOILIECCOB U
SBIICHUM, JUIA TPUHITHA TPAKTHUYECKUX PEIICHWA B TOBCEAHEBHON JKM3HH C IEJIBIO
oOecriedeHus1 0€30MaCHOCTH CBOETO 3JJ0POBBS U 370POBbS OKPYKAIOIIUX JIFOJIEH, COOIIOICHUS
HOPM TPaMOTHOTO TIOBEJICHHS B OKPY>KAIOIIEH PUPOJHON cpelie, TOHNMaHNe HEOOX0AUMOCTH
UCTIONB30BAHUS JTOCTHKCHUN COBPEMEHHON OMOJOTHH W OMOTEXHOJOTHHA JUIS PAllHOHAIBHOTO
PUPOJIOTIONIE30BaAHUS;

YMEHHE pemaTh JJIEMEHTApHBIE TEHETUYECKHE 33aJadydl Ha MOHO- H JUTHOPHIHOE
CKpEIIMBaHME, CLIETJIEHHOE HACIEA0BAHNUE, COCTABIIATH CXEMbl MOHOTUOPHUIHOTO CKPEIIMBAHUS
JUTS IPEICKa3aHus HacleAOBaHUS MPU3HAKOB Yy OPTaHU3MOB;

YMEHHE BBIMOJIHATH J1a00pATOpPHbIE U MPAKTUYECKUE paboOThl, COOMI0AATh MpaBuja Mpu
pabote ¢ yd4eOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBATh W HHTEPIPETHPOBATh WH(OOPMAIUIO OHOIOTHIECKOTO
COJICpKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS M3 PAa3WYHBIX HUCTOYHHUKOB (CPEICTBa
MaccoBOH HH(POpPMALINN, HAYIHO-TIOMYJIIPHBIE MAaTEPHAIIbI), STHUECKUAE ACTIEKTHl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUH, MEIUITUHE, ONOTEXHOJIOTHH;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Onomornyeckyro HWH(pOpPMANWi0O W3 HECKOIBKHX WCTOYHHKOB, T'PAaMOTHO WCIIOIH30BAThH
HNOHATUMHBIN anmnapat OMOJOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHHUS yueOHoro mpeamera «buonorus» B 11 kKjaacce
JTOJDKHBI OTPAXaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECT€ U pOJIM OUOJIOTMH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUH COBPEMEHHOUW €CTECTBEHHO-HAyYHOU KapTHUHBI MHUpPA U
HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M 3apyOeKHBbIX YYEHBIX - OHOJOTOB B
pa3BuTue Ouonoruu, (yHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHUS >KU3HEHHBIX
3ajay;

YMEHHE pacKpbhIBaTh COJACpP)KaHUE OHOJIOTHYECKUX TEPMUHOB U TOHATHI: BUJ,
OIS, reHooHI, DBOJIIOIHUS, JBIOKYIIINE CYJIEI (pakTopsI) 9BOJIIOIHH,
MPUCTIOCOOJIEHHOCTh OPTaHW3MOB, BU000pa3oBaHUE, DKOJIOTHYECKHUE (PAKTOPHI, IKOCUCTEMA,
NPOJIYLUEHTbI, KOHCYMEHTBI, PpEAYLUEHTbl, LENU MHUTaHUs, OJKOJOrhuYecKass MupaMuja,
ouoreornenos, buocdepa;

yMEHHE u3JaraTh Ouoiornyeckue Teopuu (dBomonmonHas Teopusi Y. JlapBuHa,
CHUHTETHUYECKasi TEOPHUsSl SBOJIOLMH), 3aKOHBl M 3aKOHOMEPHOCTH (3apOJBIIIEBOIO CXOJCTBA
K.M. Bapa, yepenoBanus riaBHbIX HanpasiieHUH u nmyrei spomtonun A.H. CeBepuosa, yueHus
o Owmocthepe B.M. Bepuaackoro), omnpenenirb TpaHUIBI HX NPUMEHHUMOCTH K IKUBBIM
cucTemawm;

yMEHHE BJa/IeTh METOJAAMH HAYYHOTO MO3HAHHS B OMOJIOTHHU: HAONIOJACHHE U ONUCAHUE
JKUBBIX CHCTEM, TPOILIECCOB U SBJICHUH, OpraHu3amus W MPOBEACHHE OWOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIABMI)KEHHUE TUIOTE3bl, BBISBICHHWE 3aBHCHUMOCTH MEXIY HCCIIeIyeMbIMU
BEIIMYMHAMHU, OOBSICHEHUE TOJYYCHHBIX PE3yJIhTaTOB, MCIOJb30BAHHBIX HAaYYHBIX MOHSITHUH,
TEOPHil U 3aKOHOB, YMEHHUE JIeJaTh BBIBOJbI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIJICSATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUSI OMOJIOTHYECKUX 00OBEKTOB: BUOB,



NOMYJISAUUN, TPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTEOLIEHO30B M JKOCHUCTEM,
OCOGEHHOCTH ~ MPOLECCOB:  HACIEACTBEHHOH  m3MeHunBocTH, © CeSHECBEMONG” "8eepa | broro
BU000pa30BaHus, MPUCIIOCOOIIEHHOCTH OPTaHU3MOB, JAEUCTBUS HKOJIIOTUYECKHX (HAaKTOPOB Ha
OpraHM3MBbI, TIEpEeHOCa BEIIECTB W TIOTOKA DJHEPTHMH B HKOCHCTEMaX, AaHTPOMOTECHHBIX
U3MEHEHUH B HKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKUX
LIUKJIOB B Ouocgepe;

YMEHHE NPUMEHSTh [OJIy4€HHbIE 3HAHUS JUIsI OOBACHEHHs] OMOJIOTMYECKUX MPOLIECCOB U
SBIICHUM, Ui TPUHATHA TPAKTHUECKUX PEUIeHUH B TIOBCEJAHEBHOM JKHU3HM C LENbIO
obecrieueHus1 6€30MACHOCTH CBOETO 3[I0POBbsI U 370POBbs OKPYKAIOLIUX JIIOJIeH, COOII0ACHUS
HOPM I'PaMOTHOTO MOBEJCHHS B OKPY>KaoLel NPUPOJHON cpejie, HOHUMaHNe HE0OX0AUMOCTH
UCTIOJIb30BAHUS JOCTHKEHUN COBpEMEHHOU ouosiorun L palMoHaIBHOTO
IPUPOJIOIIOJIb30BaHUS;

YMEHHUE pEelIaTh 3JIEMEHTapHbIe OMOJIOTMYECKHE 3aJadM, COCTaBIATH CXEMBI MEpeHOoca
BEILIECTB U SHEPTUU B IKOCHUCTEeMax (ILENU MUTAHUS);

YMEHHE BBIMOJIHATH J1a00OpATOpPHbIE U MPAKTUYECKUE paboOThl, cOOII0IaTh MpaBuja Mpu
pabore ¢ yu4eOHbIM U J1a0OPaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OICHUBATh W HHTEPIPETHPOBATh WH(OOPMAIUIO OHOIOTHYIECKOTO
COJIEp KaHMsI, BKIIIOYAIOLIYIO NICEBJOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOil HMH(pOpMaIuK, HAy4YHO-IOMYJISIpHBIE MaTepuajbl), paccMaTpuBaTh TIJI00ATbHbBIE
9KOJIOTUYECKHE MpPOOJIeMbl COBPEMEHHOCTH, (OPMUPOBATH IO OTHOUIEHHIO K HUM
COOCTBEHHYIO MIO3MIINIO;

YMEHHE cO3[aBaTh COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIeHHs, 00001mas
OnoJIOTHYecKyl0 HMH(OpPMALMI0O M3 HECKOJbKUX HCTOYHHMKOB, I'PAaMOTHO HCIOJIb30BATh
MOHATUHHBIN arapaT OUOJIOTHH.

YMEHHE pacKpbhIBaTh COJACpP)KaHUE OHOJIOTHYECKUX TEPMHHOB M TOHATHUMA: BHJ,
OIS, reHooH I, DBOJIIOIHUS, JBIOKYIIINE CYJIEI (pakTopsI) 9BOJIIOIHH,
MPUCTIOCOOJIEHHOCTh OPTaHW3MOB, BH000pa30BaHHUE, IKOJOTHYECKHE (DAKTOPHI, IKOCUCTEMA,
MPOJIYIEHThI, KOHCYMEHTBHI, PEAYLEHThl, 1EeMU NUTaHUS, OKOJOTUYeCKas MUpaAMHJA,
ouoreoreHo3, 6nocdepa;

yMEHHE u3NaraTh Ouoiornyeckue Teopuu (dBomonuonHas Teopusi Y. JlapBuHa,
CHUHTETHUYECKasi TEOPHUsSl 3BOJIOLMH), 3aKOHbl M 3aKOHOMEPHOCTH (3apOJBIIIEBOIO CXOJCTBA
K.M. bapa, uepenoBanusi riaBHbIX HanpaBieHui u nyteit spomonnu A.H. CeBepiioBa, yueHus
o Owmocthepe B.M. Bepnaackoro), omnpeaenstb TpaHUIBl HX NPUMEHUMOCTH K IKUBBIM
cUCTEMaM;

yMEHHE BJIAJIETh METOJAAMH HAYYHOTO TO3HAHWS B OMOJIOTHU: HAONIOJACHUE W OMMCAHUE
JKUBBIX CHCTEM, TPOLIECCOB U SBJIICHHWM, OpTraHW3alus ¥ TMPOBEJACHHE OUOJIOTUYECKOTO
OKCIIEPUMEHTA, BBIABMIKEHHUE TUIOTE3bl, BBISIBJICHUE 3aBUCHUMOCTH MEXAY HCCICIYEeMbIMU
BEIIMYMHAMHU, OOBSICHEHUE TOJYYCHHBIX PE3yJIhTaTOB, MCIOJb30BAHHBIX HAaYYHBIX MOHSITHUH,
TEOPHil ¥ 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHHH MOJYYCHHBIX PE3YJIHTATOB;

YMEHUE BBIJICTISATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUST OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJIALMK, TPOAYIEHTOB, KOHCYMEHTOB, pEIYIICHTOB, OHOTCOIICHO30B U HKOCHUCTEM,
O0COOCHHOCTH  TIPOIIECCOB:  HACIEACTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BU000pa30BaHus, MPHUCIIOCOOIIEHHOCTH OPTaHU3MOB, ACHCTBUS HKOJIOTHYECKHX (DaKTOPOB Ha
OpraHW3Mbl, TE€PEeHOCAa BEUIECTB U MOTOKAa SHEPrUUM B IKOCHUCTEMAX, AHTPOIOTEHHBIX
U3MEHEHUN B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOoBOPOTa BELIECTB M OMOT€OXMMHUYECKHUX



LIMKJIOB B Ouocgepe;

YMEHHE TIPUMEHATD MOTy4eHHbIC 3HAHMS U 00bscHeHms OHONOTHaeeki Hponeeess u* | broro
SIBJICHUW, JUISI TPHHITHS TPAKTHYECKUX pENICHUH B TOBCEJHEBHOW JKH3HU C IEJBIO
oOecriedeHus1 0€30MaCHOCTH CBOETO 3/J0POBBS U 370POBbS OKPYKAIOIIUX JIFOJIEH, COOTIOICHHUS
HOPM TPaMOTHOTO TIOBEJICHHSI B OKPY)KAIOIIEH MPUPOTHON cpenie, MOHNMaHne He0OX0IMMOCTH
UCTIOH30BAHUS TOCTHKCHUAN COBpEMEHHOU ouonorun TUIst paMoOHAIBHOTO
IPUPOIONIOIBE30BAHMS,

YMEHHE pellaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3aJadyM, COCTaBISATH CXEMbI IepeHoca
BEIIECTB M SHEPTHH B SKOCHUCTEMax (LIeNH MUTaHUs);

yYMEHHE BBITIOJIHATH J1a0OpaTOpHbIE M MpaKTUYeCKUue paboThl, COOMI0OATh MpaBUjia MpU
paboTte ¢ yd4eOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHYECKH OIEHUBATh M HHTEPIPETHPOBATH MHGPOPMALUIO OUOJIOTHMYECKOTO
COJEpIKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpeICTBa
MaccoBoM uH(OpMalKMK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TJIOOAIbHBIC
IKOJIOTUYECKHE TPOOJIEMBI COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHWIO K HHUM
COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
Onomorndyeckyro HMH(POpPMANWI0O W3 HECKOJBKAX WMCTOYHHKOB, TPaMOTHO WCIIOIH30BAThH
MTOHSTUMHBIN armapar OMOJIOTHH.



®denepanbHas paboyast nporpamma | buoso



®denepanbHas paboyast nporpamma | buosorus. 10-11 kaaccsl (6a30BbIl YPOBEHB)

25



®denepanbHas paboyast nporpamma | buosorus. 10-11 kaaccsl (6a30BbIl YPOBEHB)

26



®denepanbHas paboyast nporpamma | buosorus. 10-11 kaaccsl (6a30BbIl YPOBEHB)

27



®denepanbHas paboyast nporpamma | buosorus. 10-11 kaaccsl (6a30BbIl YPOBEHB)

28



