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HOSACHUTEJIBHAS 3AIIUCKA

[Tpu pa3paboTke MporpaMMsl MO0 OHMOIOTHU TEOPETHYECKYIO OCHOBY JJIsl ONPE/ICICHUS TOAX00B K
¢dbopMHpOBaHMIO coAepKaHUs ydeOHOro mpeaMeTa «buonorus» COCTaBWIM: KOHLENTYyaJbHbBIC
nonoxenuss ®I'OC COO o B3auM00OYCIOBICHHOCTH LEJNeH, CoAep:KaHHs, Pe3ylbTaTOB OOyYeHHS H
TpeOOBaHUII K YPOBHIO MOJTOTOBKM BBHIMYCKHUKOB, TOJOXKEHHs 00 OOIMX LeniX W NpUHIMIAX,
XapaKTepU3yIOLINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpefHero odmero obOpazoBanus B Poccuiickoit
ODenepanyi, a TakKe MOJIMKEHUS 0 criennpuKe OHOIOTHH, €€ 3HAUCHUH B TO3HAHUH JKUBOW TPUPOJIBI U
o0ecrie4yeHnH CyIIECTBOBAHMS UenoBeueckoro obmecTBa. CorylacHO Ha3BaHHBIM — ITOJIOKEHHSM,
ompeJiesieHbl OCHOBHBIE (DYHKIIMH POTPaMMBbI IO OMOJIOTHH | €€ CTPYKTYpa.

[IporpaMma 1o Ouonormu JaT TpPEACTaBICHHE O ILEsAX, 00 oOmiel crpaTeruut OOydYeHHs,
BOCIIUTAHUSI W Pa3BUTUSl OOydaIOMIMXCA CpelNcTBaMu ydeOHoro mpenmera «buonorus», ompenenser
o0si3aTeNnbHOE TMPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpY, paclpeleiieHHe M0 pasfeiaM U TeMaw,
PEKOMEHIIyeMYI0 TIOCJIEA0BATEIbHOCTh M3YYEHHUsI Y4EeOHOro MaTepHuaia ¢ YYETOM MEXIPEIAMETHBIX W
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTHMKH O0Opa30BaTeIbHOTO TMpOIecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaromuxcsi. B mporpamme 1Mo OHONOTMH TakXKe YYUTHIBAIOTCS TPeOOBaHUS K ILIAHUPYEMBIM
JUYHOCTHBIM, METAINPEMETHBIM M MPEIMETHBIM pe3ysibTaraM OOy4eHHUs B (POPMHUPOBAHHM OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JIEATEIBHOCTH/YUCOHBIX JEHCTBHI O0OydJaroluXCs II0 OCBOCHHUIO
coJiepKaHusi OMOIOTHYECKOTO0 00pa30BaHHUA.

B mporpamme mo Owonormm (10-11 kimaccel, 0a30BbIi ypOBEHb) pEAIN30BAH IPHHIUII
MPEEMCTBEHHOCTH B M3yUCHHH OMOJIOTHH, OJlaroapsi 4emy B Hel MpOCMAaTpHBaeTCs HAIPAaBICHHOCTh HA
pa3BuUTHE 3HAHUM, CBSI3aHHBIX C (POPMHUPOBAHNEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IICHHOCTHBIX
OpHEHTANHA JMYIHOCTH, DKOJIOTHYECKOTO MBINUICHUS, TPEJCTABICHUI O 3I0pOBOM 00pase XU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyXaromied mnpupomaHoit cpenme. [loatomy Hapsay ¢ u3ydYeHHEM
0011e0MOIIOTHYECKIX TEOPHIA, a TAK)KE 3HAHWH O CTPOSHHH XHUBBIX CHCTEM Pa3HOTO PaHTa W CYITHOCTH
OCHOBHBIX IMPOTEKAIONIMX B HHUX TIPOIECCOB B TMpOrpaMMe 10 OWOJOTMH YAENEeHO BHHMaHUE
WCTIOJIb30BaHUIO TTOJIYYCHHBIX 3HAHHWI B TIOBCEHEBHOMN JKU3HH ISl PEIICHHUS MPUKIAIHBIX 33a7a4d, B TOM
yuclie:  MPO(HIAKTUKKA  HACIEJACTBEHHBIX  3a00J€eBaHMW  YEOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJBTHPOBAHHS, OOOCHOBAaHUS OKOJIOTHYECKH IIeIeCOOOpA3HOr0 TIOBEICHHS B OKpYXKaroIIeH
MIPUPOJTHON Cpeie, aHAIHM3a BIUSAHUS XO3SHCTBEHHOH JESITeIhHOCTH YeJIOBeKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX 3KOCHUCTEM. Y CHIICHHE BHUMAaHWsI K MPUKJIATHON HAMIPABIIEHHOCTH Y4eOHOTO TIpeMeTa
«buonorus» TNPONUKTOBAHO HEOOXOJUMOCTHIO OOECIICUeHHsST YCIOBHW [UIsl DEUISHWs] OJHOW W3
aKTyallbHBIX 33124 MIKOJIHHOTO OMOIIOTHYECKOro 00pa3oBaHMsl, KOTOpas mpeanoiaraeT GopMUpOBaHUE Y
0o0ydJarmmxcs CIIOCOOHOCTH  aJalTUPOBaThCd K  HM3MEHEHUSM JTUHAMHYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHpa.

Buosnorus Ha ypoBHe cpegHero o01ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMmupoBaHKe y 0Oydaromuxcs MPEACTABICHUI O HaydyHOW KapTHHE MHUpA, paciiupseT u o0olmaeT
3HaHUS O JKMBOU IMpHpoje, €€ OTIMYUTEIbHBIX NMPHU3HAKAX — YPOBHEBOM OpPraHU3alld W 3BOJIOLMH,
co31aéT yCNOBHMS IUIsi: TO3HAHHMS 3aKOHOB JKMBOH HPUPOIBI, (OpMHPOBaHHS (PYHKIHMOHATIBHON
TPaMOTHOCTH, HAaBBIKOB 3J0POBOro M 0€30MacHOro o0pasza XHU3HH, HSKOJOTHYECKOTO MBIIUICHHS,
[EHHOCTHOT'O OTHOIICHUS K XKHBOU MPHUPOJIC U YEIOBEKY.

Bounblioe 3HaueHne OMOIOTHSI IMEET TAKKe JJIsl PEIICHHsT BOCITMTATENBHBIX W Pa3BUBAIOIINX 3324
cpelmHero ooOmero oOpa3oBaHMs, COILMANIM3ANUK OO0ydarommxcs. V3ydeHue Ouojioruu obOecreuynBaeT
ycnoBHsl Uit GOPMHUPOBAHUS MHTEIICKTYAITbHBIX, KOMMYHHKAIIMOHHBIX W HH(POPMAIMOHHBIX HABBHIKOB,
JCTETHYECKON KyJIbTYpHI, CIIOCOOCTBYET MHTETPALMK OMOJOTHYECKUX 3HAHUHM C MPEICTABICHUSMHU U3
JIPYTUX y4eOHBIX MPEIMETOB, B YacCTHOCTH, (DU3WKH, XMMHUU U reorpaduu. Ha3BaHHBIC TOIOXKEHUS O
MpenHa3HaYeHny ydeOHoro mpeamera «bruomorus» cocTaBmi OCHOBY IJIsl ONPENETCHHS IMOAXOIO0B K
0TOOpY U CTPYKTYPUPOBAHHIO €TO CONEPKaHUSs, IPEICTABICHHOTO B IPOrpaMMe 110 OHOIOTHH.

Otr6op coxepkanus ydeOHOrOo mpenMera «bmosjorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMIA KYJIBTYP COOOpa3HOro MOAX0/Ia, B COOTBETCTBUM C KOTOPBHIM OOyHYaroIIfecs JOJDKHBI OCBOUTH
3HAaHWA W yMEHHWA, 3HA4uMble A (OPMHUPOBaHUS OOIIEH KyJNbTyphbl, OMPEAEISIONINE aaeKBaTHOE



TIOBEJICHUE YEJIOBEKa B OKpY’Kalollledl MPUPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOW >KM3HU H
MPaKTUIeCKOo aesrenbHocTH. Oco00e MEcTo B ATOH cucTeMe 3HAaHMH 3aHUMAIOT 3JIEMEHTHI COICPKaHMU,
KOTOpbIE CITy»aT OCHOBOH Aiisi (hOpMHUpOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHON
KapTUHE MUPA U IEHHOCTHBIX OPHEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOLIUX TYMaHU3AI[MH OUOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypHpOBaHHUE COEpX aHUsl yueOHOro MaTepraia B IporpaMMe 1o OHOJIOTHH OCYIIECTBICHO
C y4€TOM TPHUOPUTETHOTO 3HAYCHUS 3HAHWUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOUW MPUPOIBI, O e
YPOBHEBOH OpraHM3alliil M SBOJIOLUUH. B COOTBETCTBUHM C 3TUM B CTPYKType Y4eOHOro Mpeamera
«buonorusy BBIICICHBI CICAYIOIINE COJICpKATSIbHbIC THHUN: «BbHOJIOTHS Kak HayKa. MeTo/Ibl HAyYHOTO
no3HaHus», «Kierka kak Ouonormueckas cucreMay», «OpraHu3sM Kak OHOJIOTHMYECKash CHUCTEMay,
«CuctemMa U MHOT0OOpasue OPraHUYECKOro MHpPa», «IBOJIIONHS JKUBON MPHUPOIBD», «IDKOCUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lens wusydenust ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJCHHUE
00y4aromuMHCs 3HAHUSIMU O CTPYKTYPHO-(OYHKIIMOHAILHOW OPTaHU3AIMH KUBBIX CHCTEM Pa3HOTO paHra
U MpHOOpeTeHUEe YMEHUI MCIONb30BaTh 3TH 3HAHMS JJISl TPAMOTHBIX JICWCTBHH B OTHOIICHUH OOBEKTOB
YKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctwkenne 1nenu wu3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM  ypoBHE
o0ecreyrBaeTCsl pelIeHUEM CICIYIOUIHNX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBbl 3HAHMH O OWOJOTMYECKHX TEOPHSX, YUCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpPaBUiIaxX, CIyKalluX OCHOBOHM aJsi ()OPMHPOBAHHS TMPEICTABICHUN O
€CTeCTBCHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAyYHOrO MO3HAHHS, CTPOCHUM, MHOTOO0pasuu |
0COOCHHOCTSIX HBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIIAIOIINXCS OTKPBITUSIX H COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHH;

dopMmupoBaHKe y OOYYAIONMMXCS TO3HABATEIBHBIX, WHTEIUICKTYATbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B MPOIECcCe aHANN3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TIISAAOB, UACH U
MOJIXOJIOB K U3YUCHHIO KHBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIlny;

CTAHOBIICHHE Yy OOydYaroImuxcsi OOmed KyJIbTypbl, (QYHKIMOHATBHON TI'PAMOTHOCTH, Pa3BUTHE
YMEHUH OOBACHSTH U OIICHUBATh SBJICHUS OKPYKAIOMIET0 MUPA KUBOM MPUPO/IbI HA OCHOBAHUH 3HAHUH U
OMBITA, MOJYYSHHBIX MPH U3yUYCHUH OUOJIOTHH;

dbopMHpoBaHKe Y 0OYYAIOIIUXCS YMEHHUN MILTIOCTPHUPOBATH 3HAYCHHUE OMOJNIOTHUECKUX 3HAHUM B
MPAaKTUYCCKOW JIEATENIHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIUHCKHX TEXHOJOTHH |
arpoOHOTEXHOJIOTHIA;

BOCITUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEJIOBEKOM ) KUBOW TPUPOJIBI,
HEOOXOTUMOCTH OEpeXHOr0 OTHOLICHWS K HeW, COONIIOJeHHS STHYECKMX HOPM MpU TPOBEACHUH
OMOJIOTHYECKUX HCCIICIOBAHMIA;

OCO3HaHUE IIEHHOCTH OMOJIOTUYECKHUX 3HAHUH JIJIS TIOBBIIICHUS! YPOBHSI 3KOJIOTHUYECKON KYIbTYPBI,
JUtst pOPMHUPOBAHUS HAYYHOT'O MUPOBO33PCHHS,

MPUMEHEHUE MPHOOPETEHHBIX 3HAHUM W YMEHHA B TIOBCEIHEBHON KHU3HM JUII OLEHKHU
MOCJIEACTBUN CBOEH MESATENBHOCTH 1O OTHOLICHHIO K OKpYXKaroulled cpeie, COOCTBEHHOMY 3J0POBEIO,
000CcHOBaHUE U COOMIOIeHHE Mep TPO(UITAKTHKHN 3200JIeBaHNH.

B cucteme cpemrero obmiero oopazoBanust «buonorusy, n3ydyaeMas Ha 6a30BOM ypOBHE, SBIISETCS
00s13aTeIbHBIM YUSOHBIM MPEIMETOM, BXOSIIUM B COCTaB IIPEIMETHOM 00acTH «EcTecTBeHHO-HAYYHbIC
TPEIMEThD».

s u3ydeHus OHOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHMsS OTBOAMTCA 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henmenmio), B 11 kmacce — 34 gaca (1 gac B Heneno).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOI'PAMMBI 110 BUOJIOI'MU
HA BA30BOM YPOBHE CPEJHETI'O OBILIIET'O OBPA30BAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIHMYHOCTHBIX pe3yJIbTaTOB OCBOEHUsI mpeamera «buosorus» BblIeNIeHbBI
CICNYIOIIUE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKOM  TpaKIaHCKOH
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXIEHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH M UCTOPUUYECKHUX TPATULUNA pa3BUTHUSA
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4arolIMXCsl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPUCYLIUMU  CUCTEME
OMOJIOTHYECKOr0 00pa30BaHUsA, HaJM4Me HSKOJOTHYECKOrO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1LI€TI U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlugHOCTHBIE pe3yabTaThl OCBOCHMS TpeaMeTa «bHOJIOTHS» JOCTUTalOTCsl B €IMHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHU B
oOuiecTBe MpaBUJaMH U HOPMaMHU IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHUS K 3aKOHY U IPABOMOPSIKY, YEJTOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yJIbTaThl OCBOCHHS YU4eOHOTo mpeaMera «bruoorusy» TOKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTH O0YYaroIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacIIMpeHne >KU3HEHHOTO ONBITa W OMBITa JACSITEIHPHOCTH B MPOIECCE PeaTH3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIHTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOyYarOmIeToCss KaK aKTHUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUIUCKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3JAaHUH YICOHBIX MPOEKTOB,
pElIeHNH YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUH OMOJIOTHIECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIEGHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HbIMU yOEKIECHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU ESTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM fA3BIK U KYJIBTYPY, IPOIJIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMSITHUKAM IIPUPOJIBI,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIIGHHE U Pa3BUTHE
OHMoJ0TuY, MOHUMAaHU 3HAYeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MIPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAJIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (GopMHUpPOBaHMS  KYJLTYPbl 30pPOBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi ¢GuU3MYECKas aKTHUBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aTKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00uE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH U CaMOCTOSITENBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BBIOOp OyayIIei nmpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKON KYyJIbTYpbl: MPHOOpETEeHHE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHUE TTI00aTBLHOr0 XapaKTepa SKOJOTHIECCKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHHS
IpU pelIeHuU MNPoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPUPOIOIOIB30BaHUEM (COOI0IeHNE
MpaBWJI TOBEJEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPY>KAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONpUSTHBIE HKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpPUHUMAEMBbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJU4Me PA3BUTOTO HKOJOTHYECKOTO MBIILICHUS, JKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATE/IIbHON, KOMMYHHMKAaTHBHOW M COLMAIBHOW IPaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEPIIICEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHS
MEXIy JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONOTUM KaK HAayKH, OCO3HaHHA €€ poilu B (HOPMHUPOBAHHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpyKaroIieM
MHpE Kak O €JUHCTBE TMPUPOJABI, UEJIOBEKa U OOIIeCTBa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrun MpoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAYUMOCTU OMOJIOTHH JJii COBPEMEHHOW IHMBWIM3AIMU: O0ECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3AaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA MMyTEH BBIXOJIA U3 TII00aTbHBIX
AKOJIOTHYECKUX MPOoOIIeM B obecTieueHrsI iepexoia K yCTOWYUBOMY Pa3BUTHIO, PAIlMOHATBHOMY
UCTIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS OO0IIeH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOM dYacTH (PYHKIIMOHAIBHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydYaeMble 3HAHUS IS aHajdn3a W OOBSCHEHHS SBIICHUUN
OKPYXAaIOIIeT0 MHUpPAa M MPOUCXOIANIMX B HEM H3MEHEHMH, yMEHHE JellaTb 0O0OCHOBaHHbBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHbIX (PAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIUsIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHHA 10 OHOJOTMH B COOTBETCTBUU C IKHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mpeamera «buojorus» BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYalOIUXCA MEXAUCUUIUIMHAPHBIE
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPaXKaroIIUe LEJI0CTHOCTh HAyYHOM KapTHHBI MUpa
U cnenu(uKy METOZI0B IMO3HAHMSI, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HAONI0eHUe, U3MEpEeHHUe, SKCIEPUMEHT U JIPYI'HX), YHUBEpCAJIbHbIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00eCIeUUBaIOIINE
¢dopmupoBaHre (YHKIIMOHAIBFHONW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaroImuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUSIMHU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyaJlM3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMA, KiIacCUPHUKAIMM, OOOOIIEHHs), PacCKpbIBaThb CMBICI OHOJOTHYECKUX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU NOHSTUSIMHU);

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE TMOHATUS A OOBsSCHEHHS (aKTOB U SBICHHM KUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIC, JAEIyKTUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIUYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaTbHbIX
U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPabdOTy B YCIOBUSX pEAIbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIET0BATENbCKHE TEHCTBUS:



BJIa/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalUsX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3aJadyy, BbIABUIaTh
runore’y e€ peuieHus, HaxOAuUTh AapryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEy;

yMETh NEPEeHOCUTh 3HAHWSA B ITIO3HABATEIBHYI0 M  TMPAKTHUYECKYI  00JacTu
KU3HEEATENIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HENTPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

WCIIOJIh30BaTh HAYYHBINH S3BIK B Ka4eCTBE CpEICTBa TpH paboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh W TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIa/IeTh HABbIKAMH pACMO3HABaHUS M 3alIUTHl HMHQOpMAIMH, HWH(OPMALUOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX Cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAlIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXKIaeMOH TeMbl (YMEHHE 33a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTA WIH JUCKYCCHH);



pacro3HaBaTh HeBepOaJIbHBIE CpEJICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
IpYTUX JIOAEH, IPOSIBIATh YBAXHUTEIbHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
pemeHnn OMoI0rndecKoi mpooIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYTITOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BbIBaTH M KOOPIWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsiajeHHe YHHBEPCAJIBLHBIMH PeryJIsiTHBHBIMH 1eCTBUAMM:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYINKax IO OTHOLICHUIO K XKMBOW INPUPOAE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTHBBI B JCSATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpammbl COO o 6uosnoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEAbHOCTH 10 MOJyYCHUIO HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUW B Pa3IMYHbIX Y4EOHBIX
CUTyallUsIX, a TaKKe B pEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM 00yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON T'PAaMOTHOCTH YeJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOU3BEICHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJIOTMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
[EHTpaJibHasl JIoTMa MOJEKyJsipHOW Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BasusoBa) u ydenus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuit H. U.
BasuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alMs M IpPOBEIEHUE OHUOIIOTHYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOPUM U 3aKOHOB, YMEHHE JI€]1aTh BEIBOJBI HA OCHOBAHUU IOJyYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC IPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U JYKAPHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
IPEBpALLCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUEeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUYAJIbHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YE€HHBIE 3HAHUA U1 OOBSCHEHUs OMOJOTMUYECKHX IPOLECCOB U
SIBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LIE€IbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



TPaMOTHOTO TOBEACHUS B OKpYXKaloUled NPUPOTHON cpenae, MOHMMaHHE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelaTh »JIEMEHTApHbIE TEHETHYECKHE 33Ja4d Ha MOHO- W JWTHOpUAHOE
CKpEIIMBaHKE, CLCIUICHHOE HAcle0BaHHe, COCTABIATh CXeMbl MOHOTHOPHIHOTO CKPEIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPaKTHYECKHue paboThl, COONM0OAAaTh MpaBWiia IpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yYMEHHE KPUTHYECKHM OIIEHHBATH W HHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STHYECKHE ACIIEKThI COBPEMEHHBIX
UCCIIEJ0BaHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOLICHUS, 0000Imas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON HaY4YHOU KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIaccU(pUKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonb3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3yudeHus Ouosjoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJIIPHBIM,  KJIETOYHBIA,  TKAHEBbIM, OpPraHMW3MEHHBIN,  NOMYJSLHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBIH.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3aluy KUBOU
IPUPOABDY.

O6opynoBanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJ3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIIMM BOJBl U MHUHEpAJIbHBIX BelleCTB B KieTke. [loanepkaHne OCMOTHMYECKOIO
OanaHca.

benku. CocraB u cTpoeHre 6eIK0B. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAs, TPETHUYHAs M UYETBEPTHYHAs CTPYKTypa). XHUMHYECKHE
cBoicTBa 0enKkoB. buonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamubbel.  Oriauuust  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBonabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpu003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJUIoao3a). buomorndyeckue (yHKUNUU
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHHE YTII€BOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneoruasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u

GyHKIHH.



[utonmoruss — Hayka o kjeTke. KietouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4EHUS KIIETKH.

Knerka kak nemnoctHas xuBasi cucrema. OOmie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
MeMOpana, mosekyisl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaku, mmzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuibl. IIpoucxoxaeHre MHUTOXOHIAPUA U IJIACTHI.
Buner nnactun. HememOpaHHble OpraHOUAbl KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, HEHTPUOIIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OPraHonuI0B KIETKU. BritoueHus.

SAnpo — perynaropsslil nueHTp KiaeTku. CTpoeHue sizipa: saaepHas 000jiouka, KapuoIja3zma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHMBOM MIPUPOIEY,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoguyeckas Tabauna XMMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxknennossie kucnotsl. JJHK», «Ctpoenune monekynsr AT®», «CtpoeHne 3yKkapuoTH4ECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», « CTpOCHHE siIpa KIETKI», « Y TIEBOABDY, «JIUmuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE IJisi MPOBEICHUS HAOIIOICHUN,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepHalIbHbBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopatopuast pabora Ne 1. «/3ydueHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3yuyeHHe CTpOEHHS KIETOK pPACTEHHH, >XMBOTHBIX WU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWIAINMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUs BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0O0IU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass Haszbl (orocuHreza. Peakumu (doTocuHTes3a.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emue.



DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHEpreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucinopoaHoe oOKWCIE€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3Hu — BHUpycChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuit). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIA BUPYCcOB. bakTepuodaru. bonesnu
pacTeHuid, >)KUBOTHBIX U Y€JIOBEKAa, BbI3bIBA€MbIC BUpYycaMu. Bupyc uMmyHoaedunTa yenoBeka

(BUY) — Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpHUINILHMS, peBepTaza W HUHTErpasa.
[TpoduiakTrka pacrpocTpaHEeHUs] BUPYCHBIX 3a00JICBaHUIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsses.

Tabmuet  u cxembl: «Tumbl  nutanHus», «Metabonusm»,  «MHUTOXOHAPUSY,
«JHepreTuueckuii oomMeny», «Xmopormnact», «Dotocunrtes», «Crpoenne [IHK», «Crpoenue u
¢yHKIMOHMpOBaHME TeHay, «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«baktepnodarm», «Crtpoenne wu xku3HeHHbd 1wk Bupyca CIIMa, ©Oakrepuodaray,
«Pennmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenune JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHEe KIETKN», Mojieb cTpykTypsl JIHK.

Tema 5. PazMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MaM KU3HEHHbIM IuMkn kieTkd. MuTtepdaza m mutos. Ilpoueccsl,
npoTekaromue B uHTepdaze. Permnmukanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUIl. J[MIIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHHUS U MHIMBUIYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Crazum muto3a. IIpomecchl, NMpoMcXOonsAlIME HAa Pa3HbIX
CcTaugIX MUTO3a. bBromorndecknuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMbl  pa3MHOKEHHMsI OpraHM3MOB: Oecrosioe © mojoBoe. Buuel  Gecrnosnoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHueE,
BEreTaTUBHOE pa3MHOKeHUe. VCKyCcCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiios. Craguu meiosza. [lpormeccel, nmpoucxonsume Ha cragusix meinos3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M su4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHUA Y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpyJIsIus,
opranorenes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOr€HEe3 IBETKOBOIO PacCTEHUs: CTPOEHUE CEMEHU, CTaANU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHUi», «BereraruBHOE€ pa3MHOXKEHUE pacTeHUN», «JleleHne KIEeTKU
OakTtepuii», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMbBD», «KIeTOUHBIH UKD,
«Pemmukanus JJHK», «Mutosy», «Meios», «lIpsmoe u Henpsimoe pa3Butuey, «l'ameToreHes y
MJIEKONIUTAIOLIUX U YeJIOBEKa», « OCHOBHBIE CTaJJUM OHTOTEHE3a».

OO6opyoBaHle: MHUKPOCKOI, MHUKpompenaparbl «CHepMaTo30Hibl MIIEKONMHUTAIOIIErO»,
«Sineknerka miekonutaromero», «KapuokuHes B KJI€TKax KOpEIIKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkn», moaens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIPENapaTax».

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHetuku. Ponbs nuronorun u
HSMOPHUOJIOTUN B CTAHOBJICHUU T€HETHKHU. BKI1ag poCCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroasl TeHETHKU (THOPUIOJOTUYECKHM, HHUTOTCHETHYECKUH, MOJIEKYJIISIPHO-
reHeTudeckuii). OCHOBHBIE TeHETUYECKHE TTOHATHS. [ eHeTHYecKkass CUMBOJIMKA, UCTIOIb3yeMast B
cXemax CKpelluBaHui.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  MPU3HAKOB, YycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH  HE3aBUCHMOTO  HACJENOBAaHUS  TPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTUOPUAHOTO CKpENIMBAHUA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaclnefoBaHue mpu3HakoB. PaGora T. Moprana mno cIemieHHOMY
Hacje10BaHuIo TeHoB. HapyIieHue clienyienusi TeHOB B pe3yJibTaTe KPOCCHHIOBEpa.

XpOoMOCOMHas TEOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHple M rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUbl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Ponb cpeapl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHNBOCTH.
Bapuanunonssiii psa v BapualnmonHas kpusas. Hopma peakuuu npusHaka. KonuuecTBeHHblE U
KaueCTBEHHBIC PU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, Wiy reHoTUNUYecKkas, "3MeHYMBOCTh. KoMOMHATHBHAsT M3MEHYHBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTanmoHHas
U3MEHUYUBOCTh. Kiaccuukamuss MyTanuii: TeHHBIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
NPUYMHBI MyTaluii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.



BHesaepHast HACIEACTBEHHOCTh U U3BMEHUYHBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA!
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetudyecknuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoulpto III[P-ananusa. HacnenctBenusie 3a0onieBaHust
YeJOBEeKa: TeHHble OoJie3HW, OOJE3HM C  HACJIEACTBEHHOW MpPepacroiOkKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comaruueckue W TreHepaTuBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPO(PUIAKTUKHA U JICYCHUS T€HEeTHUYECKUX
Oone3nell. MeauKO-TeHETUUECKOe KOHCYJIBTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHUN YeTI0BEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuubl 1 cxembl: «MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOICHETHYECKasi OCHOBAY,
«3aKOH pacIIeIJIeHUs] MU €ro IMTOr€HETUYeCKass OCHOBa», «3aKOH YHUCTOThl raMmeTy,
«lurubpuanoe ckpeumBanue», «lluronornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSD,
«Meito3», «B3zanmoaeiicTBrue amienbHbIX T€HOBY», «I eHeTnyeckue KapThbl pacTeHUM, KMBOTHBIX
U uenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTtunsl demoBeKa W IKUBOTHBIX», «Buasl wu3MeHunBocTH», «MoauduxanmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynmn KpoBu», «MyTalloHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-anmiaukanun «MoHoruOpunHoe ckpemuBanue», «HemnonHoe
JOMHUHHUpOBaHME», «JlurubpuaHoe ckpemmBaHue», «llepekpéct xpomocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACcKHU Telna), repdbapuit
«I"0pOoX MOCEBHOW».

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y APO30(HIIBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPHALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

Jlaboparopnas pabora Ne 7. «AnHamu3 wMyranuid y JApo3ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTiaeckast pabota Ne 2. «CocTaBieHue 1 aHaIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuust KaKk HayKa U MPOIECC. 3apOXKICHUE CEeJIEKIUH U qomectukanus. Yuenne H. U.
BaBmioBa o meHTpax NPOUCXOXKIEHUS M MHOT000pas3usi KyJIbTYPHBIX pacTeHuid. LleHTpsI
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYATbHBI OTOOPHI B CENEKIIMH
pacTeHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoCcTBEHHOE CKpeIUBaHUe — MHOPUAMHT.
Yucras nuHusa. CkpemmuBaHWe 4YUCTBIX JWHUK. [erepo3uc, wunum TUOpHIHAs CHIA.
Hepoxacreennoe ckpemmBanue — ayrtopuauHr. OtnanénHas ruOpuamsanmuss U €€ yCIexH.
NcKkyCcCTBEHHBI MyTareHe3 W MOJYyYEeHHE MOJUILIOUI0B. J[OCTHIKEHUSI CEJIEKUUH PAcTEHUM,
KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAass HMHXKEHEepHUs. OTambl CO3JaHUsA
pexomOunanTHOH JIHK wu Tpancrennsix opranuszmoB. Knertounas wumxenepus. Kierounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIPOYKTUBHBIX



CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiembl. MO —
TeHETHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapnieuenko, M. @. 1iBaHoOB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoapl TOMalIHUX >KUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ounorexHonorun», «Kierounele KylabTypbl U KIOHHUpOBaHUe», «KOHCTpynpoBaHHE U MEpEeHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03UCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIM YYacTOK, B TEIJIMYHOE
XO03SICTBO, J1a00paTOprio ATPO YHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».



TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
KoaunyecTBOo yacon DJIeKTPOHHbIE
HaunmeHoBaHMe pa3iesioB U TEM nmudpoBbIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcnl
bubnunoreka LIOK
buosorus kax Hayka 2 1 https://m.edsoo.ru/7f41c292
JKuBBIle cucTeMBI U MX OpraHu3aIus 1 bubmorexa LIOK
p H https://m.edsoo.ru/7f41¢c292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 bubnnorexa [IOK
P https://m.edsoo.ru/7f41¢c292
)KI/ISHG CATCIBbHOCTHh KJIICTKH 6 BH6HHOTeKa HOK
A https://m.edso0.ru/7f41¢c292
PazMHOXkeHUE 1 MTHANBUAYATBHOE PA3BUTHE 5 bu6nmorexa LIOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 bubmmoreka IIOK
OpraHu3MOB https://m.edso0.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubnnorexa [JOK
P P https://m.edsoo0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 1
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOTI'O IPEJIMETA «bUOJIOI'US»

B pesyabTaTe usydyenus yueOHoro npeamera «buoJiorusp» Ha ypoBHe cpeHero oouero
o0pa3oBaHusA:

BbinmyckHUK Ha 0230BOM YPOBHE HAYYHMTCS:

packpblBaTh Ha HpHUMeEpax poib OHOJOTUU B (HOPMHUPOBAHHHM COBPEMEHHON Hay4dHOM
KapTUHBI MUPA U B IPAKTUUYECKOH €ATEIbHOCTH JIFOJIEH;

MMOHMMAaTh M OINUCHIBATH B3aUMOCBSI3b MEXKAY €CTECTBEHHBIMH HayKaMHu: OHOJIOTHEH,
($u3uKOIA, XUMHUEH; yCTaHABIMBATH B3aUMOCBS3b IPUPOTHBIX SIBICHHIA;

MMOHUMATh CMBICII, Pa3IM4aTh U OMHUCHIBATH CUCTEMHYIO CBSI3b MEXAY OCHOBOIOJATaIOIIUMU
OMOJIOTUYECKUMHY MMOHSATHSAMU: KJIETKa, OpraHu3M, BUJ, SKOCUCTeMa, orocdepa;

UCIIOJIb30BaTh OCHOBHBIE METOJIbI HAYYHOTO TO3HAHMS B YYEOHBIX OHOJOTHYECKHX
UCCJIEJOBAHMSIX, MPOBOJUTH 3KCIEPUMEHTHI IO U3YUYEHUIO OMOJOTMYECKHX OOBEKTOB U SIBJICHUH,
OOBSACHATH PE3YIbTATHI SKCIIEPUMEHTOB, aHATH3UPOBAThH UX, (POPMYIUPOBATH BHIBOJIBI;

(bopMyIHpOBATh THIIOTE3Hl HA OCHOBAHWUHU MPEUIOKEHHONH OMONIOTHYECKON MH(POpPMALUU H
npeiaraTh BApUaHThl IPOBEPKU THIIOTE3;

CpaBHUBATh OWOJIOTHYECKHE OOBEKTHI MEXIY COO0O0H IO 3aJaHHBIM KPUTEPUsM, JAeaTh
BBIBOJIbI U YMO3AKJIFOUEHUS Ha OCHOBE CPABHEHUS;

00OCHOBBIBAaTh €JMHCTBO JKMBOW W HEKUBOW HPUPOIBI, POJICTBO KHUBBIX OPraHHU3MOB,
B3aMMOCBS3M OPraHU3MOB U OKPY’KaIOIIEH Cpe/ibl HA OCHOBE OMOJIOTMUYECKUX TEOPHIA;

IIPUBOJIUTh IPHUMEPHI BELIECTB OCHOBHBIX TIpPYMNI OPraHWYECKUX COEAMHEHUN KIIETKU
(OenKoB, )KUPOB, YIIIEBOJOB, HYKJICHHOBBIX KHCIIOT);

pacrno3HaBaTh KJIETKH (IPOKapUOT U SYKapHUOT, pAaCTEHUM M >KMBOTHBIX) MO ONMCAHMIO, HA
CXEMaTHYECKUX N300pakEeHUSX; YCTaHABIMBATh CBA3b CTPOEHUS M (QYHKIUI KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOT000pa3He KIIETOK;

pacro3HaBaTh MOIMYJISALUIO0 U OMOJOTHUYECKUI BUJI 10 OCHOBHBIM ITPU3HAKAM;

ONUCHIBaTh (PEHOTUI MHOTOKJIETOUHBIX PACTEHMH M JKUBOTHBIX MO MOP(OJIOTHYECKOMY
KPUTEPHIO;

O0OBACHITH MHOTOOOpa3re OPraHu3MOB, IPUMEHSISI HIBOIOIIMOHHYIO TEOPHIO;

Kjaccu(uuupoBaTh OHOJIOTMUYECKHE OOBEKThl HAa OCHOBAHMU OJHOTO WM HECKOJIBKHX
CYLLIECTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, CIOCOOBI JBIXaHUS M Pa3MHOXKEHHS, OCOOEHHOCTU
pa3BUTHSA);

OOBSACHATH NPUYNHBI HACIIEJCTBEHHBIX 3a00JI€BaHMIA;

BBISIBJIATh M3MEHUMBOCTh Y OPIaHU3MOB; OOBACHATH NPOSBICHHE BUIOB HU3MEHUMBOCTH,
UCIIOJIB3YSl 3aKOHOMEPHOCTH M3MEHUYHMBOCTH; CPAaBHHBATH HACIIEJCTBEHHYIO UM HEHACJEICTBEHHYIO
W3MEHUYUBOCTb;

BBISBJIATH Mop(osiornyeckue, (u3noIoruieckre, MoBeIeHYeCKUe aJanTalud OpraHu3MoB K
cpeze oOuTaHMs U IEHCTBHIO SKOJIOTHYECKUX (PAKTOPOB;

COCTaBJISITh CXEMBbI IIEPEHOCA BEIIECTB U SHEPTHH B 3KOCHUCTEME (LI€NU MTUTAHUS);

NPUBOANUTH  JOKa3aTelbCcTBa HEOOXOAMMOCTH COXpaHEHus OuopasHooOpasus — Ais
YCTOMYHMBOTO Pa3BUTHUSA U OXPAHbI OKPYKAIOLIEH CPENIbl;

OLIEHUBATh JIOCTOBEPHOCTh OHMOJIOTMYECKOM HWHPOPMALUKU, TOIYYeHHOH U3 pa3HbIX
HCTOYHUKOB, BBIACIATH HEOOXOAUMYI0 HH(pOpPMAIMIO JUIsl HCIOJb30BaHUS €€ B Yy4yeOHOI
JESATENIBHOCTH U PEILICHUH NPAKTUYECKUX 3a/1a4;

MPEACTABIATE OHOJIOTHYECKYI0 HMH(POpMAlMI0 B BUIAE TEKCTa, TaOmuIbl, Tpaduka,
JarpamMMmbl U 1€J1aTh BbIBOJbI HA OCHOBaHHUH MPEACTABIECHHBIX IaHHBIX;

OLICHUBATh POJIb JOCTHUKEHHH T'€HETUKH, CENeKLUH, OWOTEXHOJOTUU B MPAKTHUYECKON
NeSITeILHOCTH YeJIOBEKa U B COOCTBEHHOM KU3HU;

OOBSICHATh HETATUBHOE BIIUSHUE BEIIECTB (aJIKOrojsi, HUKOTHHA, HAPKOTHUECKUX BEILECTB)
Ha 3apOJbILIEBOE PA3BUTHE YETIOBEKA;

OOBSCHATH MOCJEICTBUS BIUSHUS MyTareHOB;



OOBSICHATh BO3MOXHBIE TPUUUHBI HACIIEICTBEHHBIX 3a001€BaHUI.

BbinycKHHUK Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTb HAYYUTHCSH:

JaBaTh Hay4yHoe OObsCHeHUE OuosorudyeckuM ¢akram, IpoLeccaM, SBJICHUSM,
3aKOHOMEPHOCTSIM, MUCIIONIb3Yysl OMOJIOTMYECKUE TEOpUU (KIETOYHYIO, IBOJIOLMOHHYIO), YUECHHE O
6uocdepe, 3aKOHbI HACJIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

XapaKTepu30BaTh COBPEMEHHbIC HANpPaBICHUS B DPa3BUTUM OWOJIOTHH; ONKCHIBATH HX
BO3MOYKHOE HCII0JIb30BaHHE B IPAKTUYECKOH J1€ATEIbHOCTH;

CPaBHHBATH CIIOCOOBI JICJICHUS KIETKU (MUTO3 U MEH03);

pemath 3afaud Ha noctpoeHue Qparmenta BTopod wenu JHK mo mnpemnoxenHomy
¢parmenty nepsoii, uPHK (MPHK) no yuactky JJHK;

pelmaTh 3aJayd Ha OIpEJeNeHHE KOJIMYECTBA XPOMOCOM B COMATHYECKMX M IIOJOBBIX
KJIETKaX, a TaKXKe B KIETKaxX Iepesl HavyaioM JeleHus (Meio3a Wil MUTO03a) M 10 €r0 OKOHYaHUHU
(JU1s1 MHOTOKJIETOYHBIX OPTaHU3MOB);

pemaTh TeHETHYECKHEe 3a/Ja4d Ha MOHOTHOPHUIHOE CKpEIIMBAaHUE, COCTABISATH CXEMBI
MOHOTUOPUJHOTO  CKpELIUMBAHMs, MPUMEHssI 3aKOHbl  HACIEICTBEHHOCTHM UM HCIOJB3Ys
OHMOJIOTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIHKY;

yCTaHaBJIMBaTh THUIl HACJIEJ0BaHUs U XapakTep MPOSBICHUS NPU3HAKa IO 33JaHHOH cxeme
POJIOCTIOBHOM, IPUMEHSISI 3aKOHBI HACJIEACTBEHHOCTH;

OLIEHUBATh Pe3yJIbTAaThl B3aUMOJICHCTBHS YEJIOBEKA U OKpYXKarolled cpelibl, IPOrHO3UpOBATh
BO3MOXKHBIE  TIOCIIE/JICTBUSL  JICATEIILHOCTH  YEJNOBEKAa JUISI  CYIIECTBOBAHUS  OTJHEJIBHBIX
OMOJIOTNYECKUX OOBEKTOB U LIEJIBIX MPUPOIHBIX COOOILECTB.



COAEPXAHHUE

Buosiorusi Kak KOMILIEKC HAYK O "KUBOI NIpUpoe

buonoruss kak KOMIUIEKCHas HayKa, METOJbl HAy4YHOTO I[IO3HAHUS, HCIOJIb3yeMble B
ouonornu. CoBpeMeHHbIE HampaBieHus B Ouonorun. Ponp Ouonormu B (GOPMHPOBAHUU
COBPEMEHHOM Hay4yHOU KapTUHBI MHpPA, IPAKTHUECKOE 3HaYeHHe Ouosornyeckux 3Hanuil. Mcropus
OMOJIOTUH, YICHBIC-OHNOJIOTH.

buonoruyeckue cuctembl Kak MpeaMeT U3ydeHusi OMOJIOTUH.

CTpyKTypHBbI€ U (PYHKIHOHAJIbHbIE OCHOBBI KU3HHU

MonekynsipHble OCHOBBI KH3HU. Heopranumdeckue BellecTBa KIETKH, HUX 3HAUYCHUE.
Opranudeckue BemiecTBa (YIJIEBOJABI, JHIHIBI, OEIKH, HYKICHWHOBbIE KuUCHOTh, AT®D) m wmx
3HaueHue. buonomumepsl. [lpyrue opraHuueckue BellecTBa KIETKU ((pepMeHThl, BUTAMUHBI,
ropmonsl). HaHoTexHOMIOTHN B OMOJIOTHH.

[uTonmorus, MeToabl LUTONOTHU. PONb KJIETOYHON TEOpUU B CTAHOBIEHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHOM KapTuUHbl Mupa. Kierku mnpokapuor u 3ykapuoT. OCHOBHBIE 4YacTh U
OpPTraHOUbI KIETKHU, UX QYHKIUH.

Bupycer — HeksieTouHas popma KU3HH, Mepbl TPOPHIAKTUKN BUPYCHBIX 3a00JI€BaHUIA.

KuznenestenbHocTh KieTku. [lnactuyeckuit oomen. @orocunres, xeMocuHTe3. buocunres
Oenka. DHepreTHueckuii oOMeH. XpaHeHue, epeaada u peaau3aiis HacleICTBeHHOW HHPOpMaLuu
B kierke. ['enernueckuii koxa. ['en, reHoMm. ['eHomuka. BiusHMEe HApKOT€HHBIX BEIIECTB Ha
IIPOLIECCHI B KIIETKE.

Krnerounsnii nukin: untepdasa u aenenue. Muto3 u menos3, ux 3Hadenue. ComaTHueckue u
II0JIOBBIE KJIETKHU.

Opranusm

Opranusm — equHOE LEN0e.

XKuznenesTenbHOCTh Opranusma. Perymsmus QyHKuii opraHu3Ma, ToMeocTas.

Pasmuoxenune opranusmon (Oecrnonoe U nojosoe). CrocoObl pa3MHOKEHUS Y paCTEeHUM U
JKUBOTHBIX. HAMBHAyalbHOE pa3BUTHE OpraHu3Ma (oHToreHes). [IpudynHbl HapyIIEHUN pa3BUTHSL.
PenpotykTuBHOE 370pOBbE UEIOBEKA; MOCIEACTBUS BIUSAHUS aJIKOTOJISI, HUKOTHHA, HAPKOTHYECKUX
BEIIIECTB Ha YMOPUOHANILHOE pa3BUTHE YeNoBeKa. JKM3HEHHBIE ITUKIIbI Pa3HBIX TPYIII OPTaHU3MOB.

I'enernka, MeTONIbl T€HETHKH. ['eHeTHueckas TEpPMHUHOJIOTHS U CHUMBOJIMKA. 3aKOHBI
HacienctBeHHoctn [ Mennens.  CuenneHHoe — HacienoBaHue.  XpPOMOCOMHAas — TEOpHS
HacseacTBeHHocTU. Onpezenenue nojua. ClemieHHOe ¢ TI0JIOM Hacjel0BaHueE.

I'enetuka uenoBeka. HacnenactBeHHble 3a00NeBaHUS 4YeJIOBEKa M WX MPEAYyNpPEKICHHE.
OTHYeCcKHUe acTeKThl B 0071aCTH MEAUIIMHCKON T€HETUKH.

I'enotun u cpena. HeHacnenacTBeHHas W3MEHYMBOCTh. HaciencTBeHHass M3MEHUYUBOCTD.
MyTareHsl, X BIUSHHE HA 3I0POBbE YEJIOBEKA.

JomecTtukauust U celekuus. MeToabl celeKuuH. BUOTEeXHOJoTHs, €€ HampaBleHUs |
NEepCIEeKTUBBI pa3BUTHUS. broGe3onacHOCTb.

Teopus 3BoIOLUH

Pa3zBuTue 5BOMIOMOHHBIX UAEH, SBoOMOIMOHHAA Teopust Y. lapBuHa. CuHTeTHUYECKas
Teopusi 3BoaouuU. CBUAETENBCTBA DJBONIOLUM JKUBOM HpUpoAbl. MukposBoiouus WU
MakposBomtonus. Bupn, ero kxputepuu. llomynsumsi — siemMeHTapHas €AMHHILA SBOJIOIMH.
JIBUKyIIME CUITBI HBOJIIOIIMH, UX BIUSHUE Ha reHO(OH monysiuu. HanpaBieHus SBONIOIIH.

MHoroo6pa3ue OpraHu3MOB KaK pe3yibTaT dBOJMONUH. [IpuHIMNGBI Kiaccudukanuu,
CHUCTEMAaTHKa.

Pa3ButHe xu3nu Ha 3emie

I'unoTe3bl NpoucxXoKAeHUsI KU3HU Ha 3emiie. OCHOBHBIE 3Tallbl 3BOJIIOIIMM OPraHU4ECKOIO
MHpa Ha 3emiie.

CoBpeMEHHbBIE MIPEJICTABICHUS O IPOUCXOXKIECHUU 4YEJIOBEKA. OBOJIOLMS 4YEJIOBEKa
(anTpomorenes). JIBumxyime cuibl aHTpororeHesa. Pacbl yenoBeka, HMX MPOUCXOXKIEHUE U
€MHCTBO.



Oprasusmbl 1 OKpY:Kawouas cpeaa

[TpucnocobneHust OpraHu3MoB K JEHCTBUIO IKOJIOTUIECKUX (DAKTOPOB.

buoreonieno3. Dxocucrema. Pa3HoobOpasue skocucteM. B3auMoOoTHOIIEHUS MOMYJIALUAN
pa3HbBIX BUIOB B 3KOcUCTEME. KpyroBopoT BEIECTB U ITOTOK YHEPTUU B SKOCUCTEME. Y CTONYMBOCTh
U JuHaMuKa fKocucTteM. [locnencTBusi BIMSHHS JESTENBHOCTH YeNOBEKa HAa HKOCHCTEMBI.
Coxpanenue 6nopa3zHooOpa3usi Kak OCHOBA YCTOWYHMBOCTH IKOCHCTEMBI.

CrpykTtypa 6uocdepsl. X KuBoe BeecTBo, ero GyHKIUN. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocdepsl. KpyroBopots! BemiecTB B 6uocdepe.

I'moGanbHbIe aHTpONIOreHHbIE U3MeHeHus B ouocdepe. [IpobieMbl ycTOMUNBOTO pa3BUTHSL.

[TepcrieKTHBBI pa3BUTHSL OMOTOTHYECKUX HAYK.



11 kaacc

(35 u., 1 yac B Hene110, pe3eps - 6 4.)

K-60 Tema Tpebosanus k yueOHbIM 0OCMUNICEHUIM 00YUAIOUUXCS
uacos
Paznea I11. Teopus 3Bosonuu (18)
6 Tema 7. OCHOBBI 3BOJTIOLIMOHHOIO YYeHUS Ooyuarommiics:

CraHoBieHue 3BOJIFOLIMOHHOTO YUEHHUS.|e OnuUCblaem 3TANbl BOSHUKHOBEHUS U Pa3BUTHS 3BOJIIOLMOHHBIX B3IJIAJI0B; HAyYHbIE

Jloka3zaTesbCcTBa HBOJIIOLIMH. Y COLIMAJILHO-TIOJIMTUYECKHE MPEANOCHIIKA BOZHUKHOBEHUS IBOJIIOLIMOHHBIX UJIEH;
OpomtonnonHas teopus Y. Jlapsuna. e Ha3bl@aem OCHOBHBIE TIOJIOKEHUS 3BOJIIOUUMOHHONM Teopun Y. [lapBuHa B
MexaHu3MBbl  3BOJIOIMOHHOTO Ipoliecca. Ponb| coBpeMeHHOI HHTeprnpeTanuu, (hakTopbl IBOIIOLNY;

M3MEHYMBOCTH B 3BOMONMU. EcTecTBeHHBIN OTOOp|e npusooum mpumepsl apoMop(o30B, MIUOATANTAINA W JETCHEpaluid y TaKCOHOB;

KaK HampaBIsIOIIUI 3BOTIOUUOHHBIN (hakTop. POpMBI| TPUMEPHI PYIUMEHTOB U aTaBU3MOB;

€CTECTBEHHOTO 0TOOpA. e Xapaxkmepu3yem TIPOLIECC IBOJIIOLIMOHHBIX MPeoOpa30BaHUIl; OCHOBHBIE IOJIOKEHUS
Mukpo3BOdIOIHS. DIIeMEHTapHbIE SBOIOIMOHHBIE| CHHTETUYECKON TEOpUHU IBOIIOLIUN;

(bakTopHI. e 000CcHOGblGaem  POIIb ~ M3MEHYUBOCTH, TNPEAOCTABISIONICH  Marepuan s
[Iprcrnoco0aeHHOCT, OPraHW3MOB K YCIOBUSIM| €CTECTBEHHOT'O 0TOOpa;

oOHuTaHUSI. e ycmanasenueéaem  B3aUMOCBSA3b  MEXJy OpraHM3alM€il OpraHu3MoOB M  HX
Crnioco0b1 BU1000pa30BaHuUs. MPUCTIOCOOIEHHOCTHIO K YCIIOBUSIM CYIIIECTBOBAHMUS;
Maxkpo3Boronusi. Hampasnenuss u myTHle Oenaem 661600 O MOMYJISILIMK KaK €IMHULIBI SBOJIOLNH;

HBOJTIOIIHH. e cpasnugaem cocoObl BUI000pa30BaHUS;
CuHTeTn4ecKasi TeOpHst SBOIOIHUH. e packpuvleaem MPU3HAKU IBOJIIOLIMOHHOIO IIpOrpecca U perpecca;
Ilpakmuueckasn paboma. Buissnenuels oyenusaem 0CHOBHBIE CIOCOOBI MAKPOABOIIOLIMOHHBIX MMPEe0oOpa30oBaHMii;

2OMOJIOCUYHBIX U AHATIOCUYHBIX OP2AHO8, PYOUMEHMO8|e Onepupyem OCHOBHBIMA TEPMUHAMHU U TIOHATUSMHU.

U amasusmos.

10 Tema 8. Mmuoroodpasue opranu3moB kak| OOyuawuuiics:

pe3yJIbTaT 3BOJIIOIUH. e onucvlgaem OTalbl DJBOJIOLNWU PACTEHHA ¥ JKUBOTHBIX; >KU3HEHHBIC ITHKJIBI

Opomonst pactennid. Huzmme pacrenus. O630p| (XJIaMHIOMOHAIBI, JHCTOCTEOCTBHBIX MXOB, PABHOCIOPOBBIX TMANOPOTHUKOB,

BBICHIMX CIIOPOBBIX pacTeHUM. JKU3HEHHBIE [TUKJIBI.
CemenHble pacTeHHs. ['0J10CEMEHHBIE PACTEHHS.

Kitaccol u cemeiicTBa MOKPHITOCEMEHHBIX PACTEHUIA.
['puObl ¥ JWIIAMHWKKA KaK OTACIBHOE IapPCTBO

OpraHu3MOB
OBOJIIOIHS

KUBOTHBIX. MHoroo6pasue

MaJSIPUAHOTO T1a3MOMus, CUU(DOUIHBIX MENy3, MEYEHOYHOTO COCAbINNKA, IICTHEH
CBHUHOTO U OBIUBETO, ACKAPHIBI YEITOBEYECKON );

060CcHO8bIBaeM TIPUHAIKHOCTh BOJOPOCIEH K HU3IINM PACTCHHUSIM;

Ha3viéaem OCOOEHHOCTH B OpraHM3alluyd TpUOOB U JIMIIANHHUKOB; IpeICcTaBUTENEH
OTJICIOB BOJIOPOCIEH (3eTeHbIe, TUaTOMOBEIE, KpacHbIE, OyphIe);

npuooum NMPUMEPHl PACTEHUH U KUBOTHBIX, TPEJICTABUTENICH PA3JTMYHBIX TAKCOHOB;




K-60 Tema Tpebosanus K yueOHbIM 0OCMUNICEHUAM 00YUAIOUUXCS
uacos
0ecro3BOHOUHBIX. JKHM3HEHHBIE LHMKIBI OTACIBbHBIX| OOIIYI0 XapaKTePUCTUKY I[IBETKOBBIX PpACTEHUH, MPEACTaBUTENEH Pa3IHYHBIX
IpeICTaBUTEINCH. CEMEMCTB  JBYNOJBHBIX  (KPECTOIBETHBIC,  PO3OLBETHHIC,  CIOXHOLIBETHEHIE,
Muoroo0pasue XOPJOBBIX KUBOTHBIX.| TIaCJICHOBBIE) M OJHOJOJBHBIX (3JIaKOBBIC, JIMJICHHBIC); MPHUMEPHl CHETOOHBIX U
XapakTeprucTUKa KJIaCCOB MO3BOHOYHBIX KUBOTHBIX. SIIOBUTBIX TPHOOB;
DBOIIIOLIUS OPTAHOB U CHCTEM. e Xapaxmepu3zyem OTIENbl BBICIIUX CIIOPOBBIX PACTCHUH; CEMEHHBIE pACTEHUS;
DOBoirOIMS M THUMOBl MeTa0oJM3Ma B JKUBBIX| OCHOBHBIE apoMoOp(}o3bl, BO3HHUKAIONIME y TAaKCOHOB B XOJI€ DBOJIOLWHU; THIIBI
OpraHu3Max. MeTa0oIM3Ma y OpraHM3MOB; COBPEMEHHYIO CUCTEMY OpPraHHYECKOTO MUPA;
CoBpeMeHHas cucTemMa OpraHu4eckoro Mupa. e ycmanasénueéaem TPUHAICKHOCTh PACTEHUU K OMPENEICHHON TaKCOHOMHYECKOU
Jlabopamopnasa paboma. Dunocene3 opeanog u| TPYIIIE;
cucmem Op2aHoO8 ) JHCUBOMHBIX (08e cucmeMvl Hale Oelaem 6bl600 O 3aKOHOMEPHOCTSX IBOJIOLMOHHBIX M3MEHEHHUI OPraHOB M CHUCTEM
6b100p). OpPraHOB y KUBOTHBIX;
e cpasHugaem OTACIbl CEMEHHBIX PACTEHUH, KJIacChl MOKPHITOCEMEHHBIX PACTCHHIA;
e onepupyem OCHOBHBIMH TEPMUHAMH U TIOHSATHIMU;
o npumensiem TAKCOHOMUYECKUE €TUHUIIBI.
2 Tema 9. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha| Yvammiics:
3emure. e onucvleaem OCHOBHBIE TUIIOTE3bI IPOUCXOKICHUS )KU3HU, OCHOBHBIE YBOJIIOLIMOHHBIC
OCHOBHBIE THUTIOTE3bl MPOMCXOXICHUS JKU3HU HA| COOBITHS B pa3IMUHBIC TEOJOTHYECKUE SPBI M MIEPHO/IbI, ATAITBI SBOJOIUH IIPHMATOB;
3emie. e Ha3vleaem TUIOTE3bl TNPOUCXOXKICHHUS >XHU3HH, OCHOBHBIE TI'€OJIOTHUECKUE 3pbl U
OCHOBHBIE ATAIbl YBOJIOIUN OPTAaHUIECKOTO MHUpA| IEPUOJBI, ATAITBI YBOJIIOIIUH ITPHMATOB;
Ha 3emue. e NpuUEOOUm MPUMEPHl OPIraHU3MOB PA3TMYHBIX [€OJOTHYECKUX MTEPHOIOB;
CoBpeMeHHBIE TPECTABICHHUSI O MPOUCXOXKICHUHU|® Xapakmepuzyem MECTO 4YellOBeKa B OPraHMYeCKOM MHpEe U O0COOEHHOCTH
YeIoBeKa. OBOJIIOLMSA 4YeJOBEeKa (aHTPOIOreHe3).| aHTPOIOIreHes3a;
JIBIDKyIIIE CHITBI aHTpOTIOTeHe3a. Packl enoBeka, ux|e denaem 6b1600 o0 TPEOONAJaHUU TEX WIM HWHBIX JBWXKYIIMX CHJI B OSBOJIOLUU
MIPOUCXOXKACHUE U €MHCTBO MPUMATOB;
e cpasHugaem pazHbIE ITAIBI YBOJIOIMH TPUMATOB;
e onepupyem OCHOBHBIMH TEPMUHAMH U TOHSATHIMH.
Paznen V. Opranusmsl u okpy:xaomas cpeaa (12 u)
8 |Tema 10. OcHOBBI IKOJIOTHH. Yuyamuiics:

DKoJorus Kak Hayka. DKojoruueckue (pakTopsl u
ux Kiaccupukanus. 3aKOHOMEPHOCTH JeHCTBHUS
JKOJIOTMUECKUX  (AaKTOPOB HA  OpPraHU3Mbl U
TOMYJISILINH.

onucvleaem paszaUdHble (GopMa aJanTaluid OpPraHU3MOB K YCIOBUSM OOWUTaHUS;
OMOJIOTUYECKHE PUTMBIL; CTPYKTYPY HAaIBUJAOBBIX COOOIECTB;

060cHO6bI6aEem TENU U 33]Ja4l HKOJIOTHH;

HA3bléaen OCHOBHBIE TUIIBI 3KOJOTMYECKUX B3aMMOOTHOIIEHUI OPraHU3MOB;




K-60 Tema Tpebosanus K yueOHbIM 0OCMUNICEHUAM 00YUAIOUUXCS
uacos
Ananrtanys OpraHu3MOB K pa3jMYHBIM CpefaM|e ApUBOOUMm TMPUMEPHI SKOJIOTHIECKUX COOOIIECTB;
oOuTaHusl. e Xapaxkmepu3yem TIOTOKA OHEPrUUM M BEIIECTBA B DJKOCHUCTEMaX; OCHOBHbBIC
Muoroo0pasue bopm MPUCIIOCOOJICHHOCTH| HKOJIOTUYECKUE XaPAKTEPUCTUKU TOMYJISIMH; SYKOJIOTHUYECKUE ITUPAMHUIBL;
OpPraHM3MOB K YCJOBHSM KH3HU. buojorudeckuele ycmawnasnuéaem 3aKOHOMEPHOCTH JWHAMUKH TONYJSIUHA M IKOJOTHYECKUX
PUTMBL. COOOIIECTB; THITBI CYKLIECCHIA;
DKoJoru4ecKasi XapakTepUCTUKA MOIMYJISIIH. e Oeraem 6bl600 O 3aKOHOMEPHOCTAX IIE€peJayd »dSHEPrud B  SKOJIOTHYECKOM
CtpykTtypa ® JOuUHaMUKa OHMOIEHO30B. THUNBI| COOOIIECTBE;
9KOJIOTHYECKUX B3aMMOOTHOIICHUN MEX]y|e CpasHusaem eCTECTBEHHbIC U NCKYCCTBEHHBIE SKOCHUCTEMBIL;
OpraHu3MaMH. e onepupyem OCHOBHBIMH TEPMUHAMH U TIOHSATHIMU;
Yyenne 00 oskocucteme. [loToku BemiecTBa H|e npumeHsem 3HAHUS JUIS PELISHUsS 3a]1a4 1O SKOJIOTHH, COCTABICHUS MUILIEBIX Lenen
SHEPrMM B OJKOCHCTEMaxX, Ienu  NUTaHus.| (MacTOMIIHBIX, JETPUTHBIX) U ONPEIeIeHUs TPOYUIECKUX YPOBHEH;
DKoJoru4ecKue nupamuabl. [[luHaMuKa 9KOCUCTEM. |o  peutaem 3aJaud MO SKOJOTHH, CTPOUT MUILIEBHIEC LIETIOYKH.
HckyccTBEHHBIE 9KOCHCTEMBI.
Ilpakmuueckue pabomewl. Pewenue 3adau no
9KONI02UU /NPABUTIO IKONOSUHECKOU NUpamMuobl, yenu
nUMaHus/.
Oyenka enusAHUsA memnepamypvl 6030yxa Ha
uenogexa.
4 Tema 11. VYuenue o Ouocepe. Oxpana| VYvammiics:
NPHUPOIbI e onucvlieaem TpaHULbl OMOChHEPHI;

buocepa, ee rpanuisl. buomsl.

’KuBoe BemiecTBO 1 ero QyHKIINH.

Broreoxmumuyeckue UKITHI.

BnusiHue yenoBeka Ha cocTosiHEE OHOChEpHI.

DKOJIOTrHYECKHEe MPOOIEMBI.

OCHOBBI  PAIlMOHANBHOTO MPUPOJIOIOIH30BAHMUS.
OxpaHa npupobl.

000CHO8bIBaCeM 3HAYCHUE KHUBBIX OPraHU3MOB B KPYrOBOPOTE 3JIEMEHTOB (YIIIEpo,
KHCIIOPO/I, a30T);

Hazvleéaem TIOOATbHBIC SKOJOTMYSCKHE TMPOOJEMBI W CIIOCOOBI WX PEIICHHUS,
MPUPOJIOOXPAHHBIC TEPPUTOPHH;

npu6oOum MPUMEPHI aCTIEKTOB B JIC/Ie OXPaHbl IPUPOIBI;

xapakmepu3zyem pojib JXUBOTO BEIIECTBA B Pa3BUTHH OHOC(EPHI,

yemawnasiueaem OCHOBHBIE HATIPABJICHUS PAIHOHAIBHOTO ITPUPOI0TIONIE30BAHHMS,
Oenaem 6bl600 O BIIMSHUM YellOBeKa Ha Ouochepy;

onepupyem OCHOBHBIMH TepMI/IHaMI/I U IIOHATUAMUN.







