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Pabouast mporpamMma cpeaHero ooiero oOpa3oBaHust o Ouonoruu (0a30BBI YPOBEHb) COCTaBIICHA

Ha ocHoBe DeznepanbHoro 3akoHa oT 29 .12 .2012 Ne 273-03 «O6 o6pazoBaHuM B
Poccuiickoit  @enepaunn», DemepanbHOTO  TOCYAApPCTBEHHOrO  OOpa3oBaTENbHOTO — CTaHAApTa
CpeIHero ooIero o0Opa3oBaHus, Konnenuuu mnpenopaBanuss y4eOHOTO —Ipeamera

«buonorus» M OCHOBHBIX IOJNIOKEHUH (penepanbHON pabouell mporpaMMbl BOCITUTAHUS.
I[NOSCHUTEJIBHA A 3AIIMCKA

[Ipu pa3paboTke AaHHOW MHPOTPaMMbl TEOPETUUYECKYIO OCHOBY JUISl ONpENEICHUs] MOAXOA0B
K bopmMupoBaHUIO COoJep>KaHusl  y4yeOHOro npeamMera «buonorus» COCTaBUJIU:
KOHIENTyanbHble ToNoKeHus: CraHgapra O B3aUMOOOYCIOBIEHHOCTH LieNied, cojeprKaHus,
pe3yabTaToOB OOyueHUs MU TpPeOOBAaHUN K YPOBHIO IOJATOTOBKH BBITYCKHMKOB, IOJOXEHUS 00
o0muX wUenasiX M MPUHIHUIAX, XapaKTepU3YIOUIMX COBpeMeHHoe cocTosHue cucrtemsl COO B
Poccuiickoit @enepanuu, a TakKe MOJOXKEHUS O creuuduke OUONIOTUH, e 3HAaUYeHUU B
MO3HAHUU KUBOHM MpUPOABI U OOECHEUYEHUH CYIIECTBOBaHHUS 4YeloBeuecKoro obimiectsa. CoriacHo
Ha3BAHHBIM TIOJIOKCHHUSIM OIIPE/IeJIeHbl OCHOBHBIE (QYHKIIMU MPOrpaMMbl U €€ CTPYKTypa.

[Iporpamma naét mpexncrtaBieHue O Lensx, 00 oOmed cTtparerud oOOy4yeHUs,, BOCHHUTAHUS U
pa3BUTHSI  OOydalOIIUXCA  CpeAcTBaMHM  yueOHoro  mpenmera  «buonorusi»;  omnpenenser
00s13aTeIbHOE TPEAMETHOE COJIEpP)KaHUWE, €ro CTPYKTYpPY, pacupeieieHue Mo pasaenam/Temam,
PEKOMEHAYEMYIO  TOCIEIOBATENbHOCTh  U3YUYEHUS y4eOHOTO MaTtepuaia c y4éToM
MEXIPEIMETHBIX U MPEAMETHBIX CBsi3ei, JOruKu oO0pa3oBaTeNbHOrO IMPOIECca, BO3PACTHBIX
ocobeHHOCTell  oOyuaromuxca. B mporpamme Takke — yuuThIBaloTCs ~— TpeboBaHus K
IUIAHUPYEMBIM ~ JTUYHOCTHBIM, METAalpeIMETHBIM M MPEAMETHBIM pe3ylbTaTaM OOy4YeHHsS B
(GOpPMHUpPOBAaHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATCIBHONW JAEATEIbHOCTH/YyUeOHBIX ACHCTBHI
00y4Yaromuxcsi M0 OCBOCHUIO COJAEp>KaHHUsl OMOIOTHYECKOro oOpa3oBaHMUS.

B mporpamme yuebnoro mupeamera «buomorus» (10—11 kmaccel, 0a30BBI  YPOBEHB)
peaJii30BaH MPHUHIMI IPEEMCTBEHHOCTH B HW3y4YEHUM OHoNoruu, Onarojaps uYeMy B He
IPOCMATPUBAETCSl HANpPaBICHHOCTh HA pa3BUTUE 3HAHUM, CBA3AHHBIX C (OPMUPOBAHUEM
€CTECTBEHHOHAYy4YHOT' O MUPOBO33PEHUS, LIEHHOCTHBIX OpHUEHTALUI JUYHOCTH,
HKOJIOTHYECKOTO  MBIIUICHUS, TMPEACTABICHUH O 300pOBOM 00Opa3ze >KH3HU U OepesKHBIM
OTHOIIIEHWEM K OKpy’Karoued npupogHor  cpexe. IlostomMy  Hapsanxy € M3Y4YEHHEM
001IeOMOIOrMYECKUX TEOpUM, a Tak)Ke 3HAaHUM O CTPOEHMM >KUBBIX CHCTEM pa3HOrO paHra u
CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HHUX I[POLIECCOB, B IMpOorpaMMe YJI€JI€HO BHHUMaHUE
HCIIOJIb30BAaHUIO TOJIYUYEHHBIX 3HAHUW B IOBCEJHEBHOM YKM3HU JJIs PELICHUS] MPUKIAJHBIX 3ajad,
B TOM 4HCje. NPO(YUIAKTUKU HACIEJACTBEHHBIX 3a00JIEBaHUM YeNOBeKa, MEAMKO-TE€HETHYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBaHUSI JKOJIOIMYECKHU I11e1eCO00pa3HOro MOBEAEHUS B OKpY Karoulen
IPUPOJHOM Cpele, aHaIN3a BIMSHHUS XO3SIMCTBEHHOM JEITENBHOCTH 4YEIOBEKAa HAa COCTOSIHUE
OPUPOJIHBIX M HMCKYCCTBEHHBIX  JKOCHUCTEM.  YCHJIEHHME  BHUMAaHUS K  TPUKIaJIHOU
HampaBlIe€HHOCTH  yuyeOHoro  mnpeamera  «buonorus»  NpPOAMKTOBAHO  HEOOXOIUMOCTBIO
oOecrieueHuss yCJIOBUM sl pEILIEHUs OJAHOM M3 aKTyalbHBIX 33Jay LIKOJbHOIO OHMOJIOTMYECKOTO
oOpa3zoBaHusi, KOTOpass  mpeamnonaraeT  (GopmMupoBaHwe y  OOyYarOIIUXCS  CHOCOOHOCTH
alalITUPOBATHCSA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

JlaHHass mporpamMma SIBISIETCSI OPUEHTHPOM Uil COCTaBjieHUs paboyux mporpamm, aBTOPbI

KOTOPBIX MOTYT MPEUIOKUTh CBOM BapHUAHT MOCIENIOBATENBHOCTH W3YyYEHHUS U CTPYKTYpbl yueOHOTro
MaTepuayia, CBOE¢ BHJICHHE IyTed QopmupoBanuss y oOydaromuxcss 10— 11 kiaccoB mpeaMeTHBIX
3HAaHUM, YMEHM M CIOCOOOB Y4yeOHOW AEATENbHOCTH, a TaK)Ke METOIMYECKHX pelIeHUH 3a/1ad
BOCIIUTaHUSI U Pa3BUTHUSI CPEACTBaAMM ydeOHOro mpeamera «buomnorus»
y oOyyaromuxcsi NpeJCTaBIeHUl O HayyHOH KapTHHE MHpa, pacliupseT W 000OIIaeT 3HaHMUS O
JKMBOW Npupoje, €€ OTINYUTEIbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allid W DBOJIOLHUH,
CO3MaéT YCIOBHS [UISl: MO3HAHUA 3aKOHOB JKUBOW MNPUPOJBI, ¢opmuposanus (HyHKUHOHAIBHOMN
rPaMOTHOCTH, HABbIKOG 3I0pOBOro U Oe3omacHoro oOpasa >KU3HHU, KOJOTHYECKOI'O0 MBIILIECHHUS,
IIEHHOCTHOTO OTHOILIEHHUS K YKUBOUW MPUPOJIE U YEIOBEKY.

bonpmoe  3Hauenme  yueOHBI  mpeamer — «buomorus»  uMeer TakKe AN pELIEHUS
BOCHUTATENbHBIX W Pa3BUBAIOLIMX 3a4ad cpeaHero oOmiero oOpa3oBaHUs, COIMAIN3ALUU
oOyuvaromuxcs.  M3ydenue ouonorun obecrieynBaer  yCIOBHS  JJA bopmupoBaHus
MHTEUIEKTYalbHbIX, = KOMMYHHMKAIlHOHHBIX W  HWH(OPMAallMOHHBIX HAaBBIKOB,  ACTETHYECKOMH
KyJIbTYpbl, CIOCOOCTBYET HWHTErpallMi OMOJOTMYECKUX 3HAHWW C TMPEACTaBICHUSIMU U3 JPYTHUX



y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (QU3UKH, XUMUU M Teorpadpuu . Ha3BaHHBIE MOJOXKEHHUS O
npegHa3HauYeHUH yueOHoro mpenmera «buomorusi» CcOCTaBMIM OCHOBY [UIsl  OIpEACICHUS
NOAXOJOB K OTOOpPY U CTPYKTYpPUPOBAaHMIO €ro COJEp>KaHUs, TPEACTaBICHHOTO B JAaHHOM
nporpaMme.

Ot6op comepxkanusi yuebHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
NO3ULUNA KYJIBTYPOCOOOPa3HOrO IMOJXO0Ja, B COOTBETCTBUU C KOTOPBHIM OOYyYaIOIIHECs TOJKHBI
OCBOWTH 3HAHUA M YMEHHMS, 3HAUMMbIe s (opmMupoBaHust OOIIEH KyJIbTYpHI, OIpEIesIonne
aJIeKBaTHOE IIOBEJCHUE 4YEJIOBEKa B OKpY’Kalolled NPUPOJHOM cpene, BOCTpeOOBaHHbIE B
MOBCEJHEBHOW JKU3HM W MPAKTUYECKOW JesiteabHOCTH. Oco00e MecTO B ATOH CHCTEME 3HaHWI
3aHMMAIOT  JJIEMEHTBl  COJEp>KaHHs, KOTOpbIE CIYy>KaT OCHOBOW it  (HOPMHUPOBAHUA
NpPEICTAaBICHUH O COBPEMEHHOM E€CTECTBEHHOHAyYHOM KapTUHE MHpa M I[EHHOCTHBIX
OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOMIUX T'yMaHH3alMUd OHOJOTHYECKOTO OOpa3OBaHUS.

CTpyKTypHUpOBaHHE COJEp>KaHUS YYEeOHOrO MaTepuana B IPOrpaMMe OCYIIECTBICHO C y4E€TOM
OPUOPUTETHOTO 3HAYEHUS 3HAHUM OO0 OTIMYUTEIBHBIX OCOOEHHOCTSAX >KHBOM MNpUpOABl, O €&
YPOBHEBOM OpTaHU3AlMU M BOJIIOIUHU. B COOTBETCTBHHM C 3THM B CTPYKType Y4YeOHOro mpeamera
«buonorusi» BbLAEIEHBI ClEQYIOIIME COJeprKaTelbHble JUHUU: «buolorus Kak Hayka. MeTonabl
Hay4yHOTO no3HaHusA», «KieTka kak Ouosornyeckas cucteMa», «OpraHu3M Kak OHOJOTMYECKas
cucrema», «Cucrema W MHOroo6pazue  OpPraHHYECKOro  MHpa», «OBOJIOLUS  KUBOHU
OPUPOJbI», «IKOCUCTEMBl U MPUCYLIHME UM 3aKOHOMEPHOCTH».

Llens wu3yuenuss yueOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBIIQJICHUE
00yvarolMMHCs 3HAaHUSAMHU O CTPYKTYPHO-(YHKIMOHAJIBHOM OpraHU3allMM KUBBIX CHCTEM
pa3HOTO paHra U NPUOOPETEHUE YMEHUW HCIOJIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JEUCTBUU B
OTHOIICHUN OOBEKTOB KUBOW MPHUPOJLI M PEUICHHUS PA3THMYHBIX >KU3HEHHBIX MPOOIIEM.

JlocTuokeHne 1enu  u3ydeHMst ydeOHoro rmpeamera «buosiorus» Ha 06a30BOM  ypOBHE

00ecIeunBaeTCs PelIeHneM CIeIyOUMX 3a0ay. — OCBOEHHE O0YYalOIIMMUCS CHUCTEMbl 3HAHHUHM O

OMOJIOTHYECKUX TEOPHSAX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IpaBuiax,

CIyXalluX OCHOBOW Juisi (OpMHpPOBaHMS TPEICTABIEHUH O €CTECTBEHHOHAy4YHOW KapTHHE

MHUpPa; O METOJAaX HAyYHOr'O IO3HAHMs, CTPOEHHH, MHOTOOOpa3uu M OCOOCHHOCTSX YKUBBIX CHUCTEM

pasHOrO YpOBHS OpPraHU3ALMH; BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX MCCIEJOBaHMIX B

OHMOJIOTHH,

— ¢opmupoBaHue y OOy4arolIUXCsl TIO3HABAaTEIbHbIX, MHTEIUIEKTYaJbHBIX W TBOPUYECKHUX
crocoOHOCTEe B Tpollecce aHalu3a JaHHBIX O IMyTAX pa3BUTUS B OHOJOTMM Hay4HbBIX
B3IVISAJIOB, HJIe M MOAXOJOB K M3YyYEHHIO JKUBBIX CHCTEM Pa3HOIO YPOBHS OPraHMU3ALUH;

— CTaHOBJEHME Yy oOOydarmommxcsi oOmeil KyibTypbl, (QYHKIMOHAaIBbHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHSATHh M OLIEHWBATH SIBICHUS OKPY’KAIOILIEr0 MHUpPA >KUBOM MPHUPOIbLI Ha
OCHOBaHUM 3HAaHUHM M ONBITA, MOJYYEHHBIX MPU HU3YYEHUH OMOJIOTHH,

— ¢opMHupoBaHUE y OOyYarolMXCs YMEHUH WIUTIOCTPUPOBATH 3HAUYEHHUE OHOJOTHYECKHX
3HAHUM B MPAKTUYECKOM JESITEIbHOCTH 4YEIOBEKa, Pa3BUTHM COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJOTUI M arpoOMOTEXHOJIOTUH;

— BOCHHUTaHME YOCKIAEHHOCTH B BO3MOKHOCTHM MO3HAHUS YEIOBEKOM >KMBOM NMPUPOBI,
HEOOXOIUMOCTH OepeXHOTO OTHOLICHMS K Hel, COOMIOEHUS] STUUECKUX HOPM IpH
MPOBEACHUN OMOJIOTHYECKUX HCCIEJOBAHUMN;

— OCO3HaHWE IEHHOCTH OHOJIOTMYECKUX 3HAaHUW [UISI TOBBIIIEHUS YPOBHSI SKOJOTHYECKOM
KYJIBTYpBI, JUIsI (OPMHPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

— TpUMEHEHHE TPUOOPETEHHBIX 3HAHMH W YMEHMH B IIOBCEIHEBHOM >KM3HH [UIS OLEHKH
MOCIEACTBUM CBOEW JesTeIbHOCTH IO OTHOIIEHUIO K OKpY’Karollel cpene, COOCTBEHHOMY
310pOBBIO; 0OOCHOBaHME M COONIOZIHHE Mep NPOPUIAKTUKK 3a00JeBaHUH.

B cucreme cpennero ob6mero ooOpazoBanus «buonorusi», u3ydaemass Ha 0a30BOM YpOBHE,
sBIeTCS  OOsA3aTeNbHBIM  y4eOHBIM  MIpeIMeTOM, BXOJSAIIMM B  COCTaB  IpEeAMETHOU
obOpazoBarenbHON 00nacTH «EcTecTBeHHBbIE HayKU». YUEOHBIM IUIAHOM Ha €€ HM3y4YeHHE OTBEJEHO
68 yudeOHBIX yacoB, mo 1 vacy B Hexemto B 10 m 11 kiaccax cooTBeTCTBeHHO. [IpeaycMOTpeHHBIH
Opu OSTOM pe3epB CBOOOAHOrO y4yeOHOTO BpEeMEHHM PEKOMEHAYeTCS HMCHOJIb30BaTh  JUIS
HNOBTOPEHUS M 3aKpeIUICHUs] MaTepHala, a TakyKe peeKCuu .

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHNMA YYEBHOI'O ITPEJIMETA



«BUOJIOT U »

Cormacho ®I'OC COO, ycraHaBmuBalOTCA  TpeOOBaHUS K  pe3yibTaTaM  OCBOCHUS
00yUaromMMHCS TPOTpaMM CpPEAHEro oOIero oOpa3oBaHUs. JUYHOCTHBIM, METANpPEAMETHBIM H
IPEAMETHBIM.

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOeHUs npeamera «buonorus»  BbIIEIEHBI
CIEIyIOIINE  COCTABISAIONINE.  OCO3HAHUe  OOYYarOIIMMHCS POCCHICKOM IrpakJ1aHCKOMN
UJEHTUYHOCTH — FOTOBHOCTM K CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTM M CaMOOIIPEICICHHUIO;
Haiuyue Mmomugayuu K OOy4deHMIO OHWOJIOTUH; yYeleHanpasieHHoe pa3eumue BHYTPEHHHX
yOeXIeHUN JIMYHOCTH Ha OCHOBE KIIOYEBBIX ILIEHHOCTEH M MCTOPUYECKUX TPAgULUNA pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYaIOUIUXCS PYKOBOJACTBOBATHCS B
CBOCH [JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IPUCYLIUMHU CHUCTEME
OMOJIOTHYECKOTO O0pa30BaHUs; Haluyue SKOJIOTUYECKOTO NPABOCO3HAHUS, CHOCOOHOCMU CTAaBHUTh
LEIM U CTPOUTH >KU3HEHHBIE IUIAHBI.

JInyHOCTHBIE PE3yibTaThl OCBOEHUS IpeaMera «buogorus» AOCTUraroTCs B €IUHCTBE Y4ueOHOM
U BOCIIUTATEIbHON JAESITENIbHOCTH B COOTBETCTBUM C TPAJAULHUOHHBIMM POCCUHCKUMHU COLMO
KYyJbTYPHBIMHM, HCTOPUYECKMMH M JyXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMH, IPUHATBIMU B
oOmiecTBe NpaBWIaMM W HOpPMaMU IOBEAECHHUS M CIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HaHUS,
CAMOBOCIIUTAaHUSI W CAaMOPa3BUTHS, pPa3BUTHUS BHYTPEHHEM MO3MIMU JUYHOCTH, NMATPUOTU3MA,
YBXKEHHUSI K 3aKOHY M IPaBOIMOPSIKY,

YEeJIOBEKY TpyAa U CTaplieMy IMOKOJEHUIO, B3aUMHOIO YBa)KeHHS, OEpEeKHOrO OTHOIICHUS K
KYJbTYPHOMY HAaCJIECIHIO W TPAAULMUAM MHOTOHAalMOHAIBHOrO Hapoja Poccuiickoit denepauuu,
MPUPOJIE U OKPYIKAIOLIEH Cpelie .

JIMdHOCTHBIE pe3yNbTaThl OCBOEHHUsI ydeOHoro mpeamera «buonorus» MOMKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCS CGHOPMHPOBAHHOW BHYTpPEHHEH
NOo3ULMeNd  JUYHOCTH, CHUCTEMOH  ILIEHHOCTHBIX  OpHEHTALWM, TMO3UTUBHBIX BHYTPEHHHX
yOeXKJIeHUI,  COOTBETCTBYIOLIMX  TPAJULUUOHHBIM  IEHHOCTSIM  pPOCCHUHCKOIo  OOIIECTBa,
paclIMpeHUe >KU3HEHHOI'O OIbITa W OIbITAa JAEITEIbHOCTH B IPOLECCE pean3allii OCHOBHBIX
HaMpaBJIeHU BOCIUTATEIBHON JEATEIbHOCTH, B TOM YHUCIE B YacCTH:

1. I'paknaHCKOro BOCTUTAHMS:

— c(hopMHUpPOBAHHOCTH rPaXkIaHCKOU MO3UIUHU oOydaromierocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHUMCKOrO OOIIEeCTBa,

— OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBaXKEHHE 3aKOHA U
IIPaBOIOPSJIKA,

— TOTOBHOCTh K COBMECTHOW TBOPYECKOW ACSTEILHOCTU MPH CO3JaHUU YYEOHBIX MPOEKTOB,
pelieHnu Y4eOHBIX M TO3HABATENbHBIX 3aJ1a4, BHIMOJIHEHUN OMOJOTHYECKUX YKCIIEPUMEHTOB,;

— CIIOCOOHOCTH OMpenesiTh COOCTBEHHYIO TMO3UIIMIO MO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM >KU3HU U OOBSICHSTH €€;

— YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS
JIO/IEN C pasHBIMU YOEXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU M COIIMAIBHBIM TMOJOKEHUEM;
— TOTOBHOCTh K COTPYJAHMYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHHUS Y4EOHBIX,

MO3HABATEIBHBIX W HCCIENOBATEILCKUX 33Ja4, YBAKUTEIBHOE OTHOIIEHHE K MHEHUIO
OIIOHEHTOB NMPU OOCYKJICHUH CIOPHBIX BOMPOCOB OHMOJIOTHYECKOTO COACP>KaHUS;
— IFOTOBHOCTh K T'YMaHUTapHOM U BOJOHTEPCKOU NESTEIbHOCTH.

2. IlaTpuOTHYECKOT0 BOCIHUTAHMS:

— c(OpMHPOBAHHOCTh POCCUNCKOW TpakAaHCKON HIACHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHHUS K
CBOEMY HapoJay, YyBCTBa OTBETCTBEHHOCTH mepes; PoaumHOMN, TropaocTh 3a CBOM Kpai,
cBO1O PoinHy, CBOM SI3bIK M KYJBTYpPY, MPOILIOE M HACTOSIIEE MHOIOHAIMOHAIBHOIO Hapoja
Poccun;

— LEHHOCTHO€ OTHOWLIEHHME K NPUPOJHOMY HACIEIWIO U IMAMATHUKAM HPUPOABI; JOCTUIKEHUSIM
Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKHMX YY€HBIX B CTAHOBIEHHWE U pPa3BUTHE OHMOIOTHH,
MOHWMaHWE 3HAYCHHS] OWOJOTMHM B TIO3HAHWM 3aKOHOB TPHUPOJABI, B JKHW3HU YEJIOBEKa U
COBPEMEHHOTO OOIIEeCTBa,;

— wjieiiHass yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO OTedecTBY M €ro 3alluTe, OTBETCTBEHHOCTh



3a ero cyup0y.

3. JIyXOBHO-HPABCTBEHHOT0 BOCIHTAHMS:

— OCO3HaHME JYXOBHBIX LIEHHOCTEW POCCUMCKOIO HApO.a;

— cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO IOBEICHHS;

— CIHOCOOHOCTH OIICHMBATh CUTYallUI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH Ha
MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HAaHME JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOWYHMBOTO OYIYILETro;

— OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENSAM, CO3HAHUIO CEMbHU Ha OCHOBE OCO3HAaHHOTO
MPUHATUSA LEHHOCTEW CEMEHHOM >KM3HHW B COOTBETCTBUHM C TpajAulIMsIMU HapoloB Poccum.

4. JcTeTHYeCKOr0 BOCIIMTAHUSA:

— OSCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl OSCTETUKY OBITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/]a, OOIIECCTBEHHBIX OTHOIICHU;

— MOHUMAaHUE dMOIMOHAIBHOTO BO3JCUCTBUS KUBOUW MPHUPOJBI M €€ IEHHOCTH;

— TOTOBHOCTh K CAMOBBIPOKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHWE MPOSBISATH KadeCTBa
TBOPYECKOW JTMYHOCTH .

5. OU3NYECKOro BOCIUTAHUS

— TOHMMAaHHME W peanu3alus 3J0pPOBOTO M 0Oe30MmacHOro oOpasa >KU3HM (310pOBOE MHUTAHHE,
CcOOJI0/IeHHEe TUTMEHMYECKUX MPaBWJI U HOPM, COaJaHCHPOBAHHBIN DPEKUM 3aHITUH U OTIbIXA,
peryisipHass  (QuU3HYECKash aKTUBHOCTh), OCPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U NCUXUYECKOMY 3/10POBbIO;

— TOHUMAaHUE I[IEHHOCTU NPaBWJI HWHANBUAYAIbHOTO M KOJUJIEKTUBHOTO O€30MaCHOTO IMOBEACHUS
B CUTYAalUAX, YIPOXKAIOIIUX 3J0POBbIO U JKU3HU JIHOJEH;

— OCO3HAHME TMOCJICICTBUH M HENPUSITHE BPEAHBIX MPHUBBIYCK (YIIOTPEOICHHS AIKOTOJS,
HAPKOTHKOB, KYPEHHSI).

6. TpyroBoro BOCHHUTAHHUS:

— TOTOBHOCTb K TpPYJy, OCO3HaHHE LIEHHOCTH MAacCTEpPCTBA, TPYIOIIOOUE;

— TOTOBHOCTh K aKTUBHOH JESITEIbHOCTU TEXHOJIOTHYECKON M COIMAIILHOM  HaIlpaBlIEHHOCTH,

CIIOCOOHOCTh ~ MHUIIMUPOBATH, INIAHUPOBATh U CaMOCTOSATEIBHO BBIIOJHITh TAKYHO JIE€STEIbHOCTD,

— HMHTEpeC K pa3lIuuHbIM cdepaM MpoPecCHOHAIBHON JesTeNbHOCTH, yMEHHE COBEpIIaTh
OCO3HAaHHBIM BBIOOP Oyaymied mnpodeccur W Ppeaau30BbIBAaTh COOCTBEHHBIE >KU3HEHHBIE
IJIaHBI,

— IFOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHMIO Ha MPOTSHKEHHM BCeH
JKU3HHA .

7. IK0JIOrHYeCKOro BOCIIMTAHMS

— KOJIOTHYECKH IIeJIecCO00pa3Hoe OTHOIIEHUE K MPHUPOJIe KaK HCTOYHUKY JKHU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

— TIOBBIIICHWE YPOBHS OKOJOTHYECKOW KYJIbTYpPhl: TPHOOpPETEHHWE OIbITa IUIAHHPOBAHUS
MOCTYIKOB M OIIEHKH WX BO3MOJKHBIX MOCIEACTBHH JUISI OKPYIKAIOIICH CpPEJIbI;

— OCO3HaHHE MIOO0ATHHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIeM U MyTe WX pelIeHHUS,

— CIIOCOOHOCTh HCIIOJB30BaTh MPHOOpETaeMble TPH HM3YYCHUU OWOIOTHHM 3HAHUS W YMCHHS
P pEIICHUH MPOOJIeM, CBA3aHHBIX C PAMOHAIBHBIM MPUPOJIOIONB30BaHHEM (COOIOICHHE
MpaBWJI TOBEIEHUS B TIPHUPOJE, HAMpPaBICHHBIX Ha COXpPaHEHHUE DPABHOBECHS B DIKOCHCTEMaX,
OXpaHy BHJIOB, dKOCHCTEeM, Ouochepsl);

— aKTUBHOE HEMpUSITHE ACUCTBUN, TPUHOCSAIINX Bpel OKPY>KAIOIIeH MPHUPOIHOW cpeae, yMeHHUe
MPOTHO3UPOBATh  HEONArOMPUSITHBIE  DKOJIOTHYECKHE  TOCIEACTBUS  MPEIIPHHUMAEMBIX
JNEUCTBUM M TPEAOTBpallaTh UX;

— HaJIWYME PA3BUTOTO DKOJIOTHYECKOTO MBIILIEHUS, DKOJOTUYECKOW KYIbTYphI, OIBITa
NEeSTeTPHOCTH DKOJOTHUYECKOW HANpaBIEHHOCTH, YyMEHUS pPYKOBOJCTBOBAaThCS HUMHU B
MMO3HABATEIBHOW, KOMMYHUKAaTUBHOW W COIHAIBHONH TNPAaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTHYECKON NeATeNbHOCTH DKOJIOTHYECKOW HATPABIEHHOCTH.

8. LleHHOCTH HAYYHOr0 MO3HAHUSA:

— c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOIO Ha JAMAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO
OCO3HaHHUIO CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHDE;

— COBEpILIEHCTBOBAHUE S3BIKOBOW W YHUTATEIbCKOM KYJIbTYpPhI KaK CpPEICTBA B3aUMOJAEHUCTBUS
MKy JIOJbMH M TO3HAaHUS MUDA,



— NOHMMaHMe crneuuukn OHOJIOTMM KaK HayKH, OCO3HaHHe e€¢ pond B (OPMHUPOBAHUH
pallMOHATBHOTO  HAYYHOTO  MBIIIICHUS, CO3JaHUU  IIEIOCTHOI'O  TPEACTaBICHUS 00
OKpY>KaloIlleM MHUpe KaK O E€IUHCTBE INPHPOJbI, YeIOBeKa M OOIIecTBa, B TMO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUH MpOOIeM COXpaHEHHUS! MPUPOJHOIO PaBHOBECHS,

— yOeXIEHHOCTh B 3HAYMMOCTU OMOJIOTHU JIsi COBPEMEHHON IUBHIM3ALMH. O0ECIEYeHUsT HOBOTO
YPOBHSI pa3BUTUS MEIUIMHBI, CO3JaHUS NEPCHEKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX
pemars pecypcHble mpoOJIeMbl pa3BUTHUS YEIOBEUECTBA; MOUCKA IMYTEH BBIXOJA M3 INOOATBHBIX
HKOJIOTHYECKUX MpoOIeM M OOecreyeHusl Inepexona K YCTOWYMBOMY DPa3BUTHIO,
paIMOHATBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTaH/IAPTOB
JKU3HH,

— 3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OWMOJOTUYECKUX 3HAHWKA B LEISAX IOBBIIMICHUS OOIIeH
KyJBTYpPbl, €CTECTBEHHOHAYYHOW TI'pPAMOTHOCTH KaK COCTaBHOW 4YacTH (yHKIIMOHAIBHOU
rPaMOTHOCTH OOydYaromuxcs, GOpMUPYEMOU NpPU H3YUYCHHH OWOJIOTHH;

— TMOHMMaHHE CYIIHOCTH METOJOB MO3HAHMs, MCIHOJb3YyeMBbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTh HCMOJB30BATh IOJNy4YaeMble 3HAHWS Ui aHAIW3a W OOBSICHEHUS  SIBICHUUN
OKPY’KAIOIIETO MHUpPa M TPOUCXOAAIIMX B HEM U3MEHEHHH; yMeHHEe JAenaTh OOOCHOBAHHBIC
3aKJIIOYEHUS] HAa OCHOBE HAyYHBIX (D)aKTOB W HWMEIOIIMXCS JAHHBIX C IEJbI0 IONXYYCHUs
JIOCTOBEPHBIX BBIBOJIOB,;

— CIOCOOHOCTh CaMOCTOSITEIBHO HCIONIB30BaTh OWOJIOTHYECKHUE 3HAHUS ISl PEIICHUs] TpoOiIeM
B PCAIBHBIX KU3HCHHBIX CHUTYaIUsIX;

— OCO3HAaHHWE LEHHOCTH HAyYHOW JESITeIHbHOCTH, TOTOBHOCTh OCYIIECTBISTH NPOEKTHYIO U
MCCIIE/IOBATENBCKYIO JICITENbHOCTD MHANBUIYAIBHO M B TPYIIIE;

— TOTOBHOCTh M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3OBaHUIO, K
aKTUBHOMY T[OJYYEHHUIO HOBBIX 3HaHUH MO OHOJOTMUM B COOTBETCTBUM C >KH3HEHHBIMU
MOTPEOHOCTSIMH .

B mpouecce AoCTHXKEHUSI JIUYHOCTHBIX pPE3YyJIbTATOB OCBOEHHUS OOYYAIONIMMUCS MPOTPaMMBbl
cpeaHero  oOmiero  oOpa3oBaHusT y OOYYarOIIUXCS  COBEPIICHCTBYETCS  OMOYUOHANbHBIU
uHmenexm, Npeanojaraloui chopMrupOBaHHOCTD:

—  camoco3Hauus, BKJTFOYAOIIIETO CIIOCOOHOCTD MOHUMATh CBOE  SMOIIMOHAIBHOE

COCTOSIHWE, BHMJIETh HAINpaBlIEHUSI Ppa3BUTHSI COOCTBEHHOW 3MOIIMOHAIBHOM
cepbl, OBITH yBEpPEHHBIM B cebe;

— camope2yiuposarusi, BKIIOUYAIONIETO CaMOKOHTPOIb, YMEHHE MPUHUMAaTh OTBETCTBEHHOCTH 3a
CBO¢ TIOBEJIEHUE, CIIOCOOHOCTh QJAaNTUPOBAThCS K  OMOLMOHANBHBIM  U3MEHEHUSIM U
OPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

6HYmMpeHHel Momueayuu, BKIIOUYAIONIEH CTpeMIeHHEe K JOCTIDKEHHIO 1elH H  yCIexy,
ONTHUMHU3M, HHHUIIMATUBHOCTb, yMEHHE JEHCTBOBATh, UCXOJ U3 CBOUX BO3MO’KHOCTEI,

— omnamuu, BKIIOYAIOIMIEH CIOCOOHOCTh IOHHMMaTh ASMOIMOHAIBHOE COCTOSIHME JPYTHUX,
YUYUTBIBaTh €ro TNpPHU OCYILIECTBICHMM KOMMYHHUKAIUH, CIIOCOOHOCTh K COYYBCTBUIO H
COIEPEeKNBAHUIO;

— COYUANbHBLIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIIEHUS C JIPYTHUMHU
JTIOABMU, 3a00TUTHCS, MPOSBISITH HHTEPEC U pa3peniaTb KOHPIUKTHI .

MeranpenMeTHble  pe3yJbTaThl  OCBOeHUs ydeOHoro nmnpeamera «buonorusi» exarouarom:
3HauUMMbIe 7 (QOpPMHpPOBAHHMS ~ MHPOBO33PEHHUS  OOYUAIONIUXCS  MEXKIUCIUIUIMHAPHBIE
(MexxnpeaMeTHBIE) OOIICHAYYHBbIC MOHSATHS, OTPAYKAIOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI
MHpa U CrenupuKy METOIOB IMO3HAHMS, HMCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEpPTHs, SBICHHE, MPOIECC, CHCTeMa, HAay4YHbIA (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, MCCJEeJIOBaHUEe, HAOIIOJCHUE, U3MEPCHHE, DKCICPUMEHT W JIp )., YHHBEpPCaIbHBIC
y4yeOHbIe JedcTBHUs (MMO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC, PEryJSTHUBHBIC), OOCCICYMBAIOIINE
dbopmupoBanre (GYHKIIMOHATHLHOW TPAMOTHOCTH M COIMATBLHOW KOMIIETCHIIMM OOydYaromuxcs,
CIIOCOOHOCTD o0yyJarommxcs HCHOJIb30BaTh OCBOEHHbIE MEXIUCIUTUIMHAPHBIE,
MUPOBO33PEHUYECKHUE 3HAHUSI W YHHUBEPCAJIbHBICE YueOHBIE JCUCTBHUS B [O3HABATEIbHOU U
COLIMAJIBHOM TPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHSI MPOTPAMMBI CPEIHErO OOIIEro 00pa3oBaHUs JOJKHBI
OTpa)aTh:

OB.]'[a)IEHHe YHHBepCaJdbHBIMHU y'leﬁl-ILIMI/I MO03HABATEJIbHBIMHU J€iiCTBUSIMH



1) 6a3oBbIe JoruyecKue AeiicTBHSA:

— CaMOCTOSITEIbHO (OPMYIHMPOBaTh U aKTYaIU3UPOBATH MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— KWCMOJIb30BaTh MPH OCBOCHUM 3HAHWN NPUEMBI JIOTMUECKOTO MBINUICHHS (aHain3a, CUHTE3a,
CpaBHEHHs, KiaccuuKaiy, 000OIIEHUs), PACKPBIBATH CMBICT OHOJIOIMYSCKUX TOHATHN
(BBILACTSTh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C JIPYTMMHU TOHSTHIMHU);

ONPENENATh LEIN JAESITENbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUU HUX JIOCTHUXKEHHUS, COOTHOCHUTH
pe3yJbTaThl ACSATEIbHOCTU C MOCTABIECHHBIMU LEISAMU;

— HCIOJb30BaTh OMOJIOTHYECKHE MOHATHS ISl OObsICHEHUs (AKTOB U SIBJICHUM >KUBOW MPUPOIBI,

— CTPOUTH JIOTHYECKHE pacCyXAcHUs (MHIYKTHBHBIC, ACAYKTHUBHBIC, 110 aHAJIOTHUH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SBICHHUSAX, (OPMYIHUPOBATH BBIBOIBI U
3aKJIIOYECHUS;

— IPUMEHSATh CXEMHO-MOJIEIbHBIE CpPEACTBA JUIsl MPEJICTaBICHUS CYIIECTBEHHBIX CBA3CH U
OTHOLIEGHUH B HM3y4aeMbIX OHUOJOTHMYECKUX OOBEKTaX, a TaK)Ke MPOTHUBOPEUHI Pa3HOTrO poja,
BBISIBJICHHBIX B Pa3IMYHbIX WH()OPMALMOHHBIX MUCTOYHUKAX;

— pa3palaThIBaTh IUIAH PELICHUs MPOOJIIEMBI C Y4E€TOM aHAIM3a UMEIOIIMXCS MaTepUAIbHBIX U
HEMAaTEPUAIIBHBIX PECYPCOB;

— BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb, OLIEHUBATb COOTBETCTBUE PE3YJIbTATOB LEJSM,
OLIEHMBATh PHUCKHU MOCIEICTBUM ESITEIbHOCTH,

— KOOPJIMHUPOBATh M BBINOJHATH PabOTy B YCIOBHUSAX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAaHHOI'O B3aUMOJAEUCTBUS;

— pa3BUBaTh KPEAaTHBHOE MBIIIJIEHUE NPHU PEIICHUHU >KU3HEHHBIX pO0ieMm;

2) 6a30BbIe HCCJIEI0BATEIbLCKHE JeHCTBHUS:

— BJIaJACTh HaBbIKAMU y‘-Ie6HO-I/ICCJIeI[OBaT€JIBCKOﬁ u HpOCKTHOfI JCATCIIBHOCTH, HaBbIKaMHU
paspemieHuss mpoOieM; o00JagaTh CIHOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSATEIHHOMY
IMOUCKY MCTOJOB PCUICHUA MPAKTHUYCCKUX 3a1a4, MMPUMCHCHUTO Pa3IMYHbBIX MCETOA0B
MO3HAHUS;

— WCIOJB30BaTh pa3NUYHbIE BHUABI JCSATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HaHUS, €ro
WHTEpIpeTaluy, MpeoOpa3oBaHUIO W MPUMEHEHUIO B YUYEOHBIX CHUTYalMSX, B TOM YHCIE TpH
CO31aHNU y‘IC6HI)IX U COHNAIIBHBIX HpOGKTOB;

— ¢opMHUpOBaTh HAyYHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH, KIFOUEBHIMU
MNOHATUSIMA U METOJIaMH,

— CTaBUTh U (POpMYITUPOBaTh COOCTBEHHBIE 3aJaul B OOpPa30BATEIbHOU NESTETLHOCTH U
JKU3HEHHBIX CHUTYaIUsX,

— BBIABJIATH MNPUYHUHHO-CJICACTBCHHBIC CBA3UM MW aAKTYAJIM3HPOBATH 3aJda4dy, BbIABUTATb THUIIOTC3Y
eé peuiCcHus, HaXOAWUTb APTYMCHTBI [JisI O0Ka3aTClIibCTBa CBOUX YTBep)KI[eHI/II\/’I, 3a1aBaThb
apamMeTpbl U KpUTEPUU DPELICHUS,

— aHAIM3UPOBATh MOJYYEHHbIC B XOJ€ pEIICHUs 33Jayd Pe3yNIbTaThl, KPUTHUYECKH OLIEHHWBATH WX
TOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

JaBaTh OIICHKY HOBBIM CHTYallMsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT,

— OCYHIECTBJISITh IIEJICHANPABICHHBIM MOUCK TEPEHOCa CPEICTB U CIIOCOOOB JEHCTBUS B
npoeCCUOHANBHYIO Cpeay;

— yMeTh MEepPEHOCHUTh 3HAHUS B IO3HABATENbHYIO U IMPAKTUUYECKYIO OOJIACTH
JKU3HENIeSITENIbHOCTH;

— YMETh MHTETPUPOBATh 3HAHUS W3 PAa3HBIX MPEIMETHBIX OO0JacTeil,

— BBIIBUIaTb HOBBIE WJIEW, NpeAIaraTb OPUTMHAIBHBIE MOAXOAbl W  PEILIEHHS; CTABUTh
npoOneMbl W 3a/laud, JOMYyCKAIOIIue albTePHATHBHBIE PEIICHUS,

3) neiicTBusi Mo padore ¢ WHpoOpMAaIHeii:

— OpHUEHTHPOBATHCS B pPa3IMYHBIX MCTOYHHMKAX HHPopMaluu (TeKcTe ydeOHOTO mocoOus,
HAyYHO-TTOITYJIIPHON JUuTepaTrype,  OHMOIOTHYECKHX CIIOBapsIX u CIIPaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax [OaHHBIX, B MHTepHeTe), aHAIU3UpPOBaTh HHOOPMAIMIO Pa3THUYHBIX
BUJOB W  (QopM  mpencTaBieHHs, KPUTHYECKH  OLIEHUBATh €€  JOCTOBEPHOCTh U
HEMIPOTHUBOPEUHNBOCTb;

— ¢opMyIupoBaTh 3ampOChl W TPUMEHSATH pPa3IUYHbIE METOABLI MPU TOUCKE U OTOOpE
OMOJOTHYECKOW MH(POPMAIIUU, HEOOXOIUMOM ISl BBINOJHEHUS y4eOHBIX 3ajad,



— MmpuoOpeTaTh OMBIT HCHONB30BAHUS HWHPOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO HCIIOJIB30BAHUS PA3IWYHBIX MOUCKOBBIX CHCTEM;

— CaMOCTOSITEIBbHO BBIOMPATh ONTUMAIBHYIO (GOpPMY TPEACTaBICHUS  OHUOJOTHYECKOM
uHpopmaruu (cxembl, rpaduku, AUArpamMMbl, TaOJUIIbI, PUCYHKHA U P );

— WCHOJNb30BaTh HAYYHBIM S3BIK B KayeCTBE CpEACTBa MpU padoTe ¢ OHOTOTHYECKOM
UHPOpPMAIIMCH: TPUMEHATh XUMUUYECKHE, GU3HMYECKHEe M MATEeMaTHYECKHWE 3HAKW M CHMBOJBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIOJb30BaTh H MPeOoOpa3OBBIBATh 3HAKOBO-
CHMBOJIMYECKHUE CPEICTBA HATJISITHOCTH;

— BJIQJICTh HABBIKAMU PACIO3HABAHUS W 3aIUTHI MHPOpMANUH, UHOOPMAIIMOHHOW 0€30MacHOCTH
JUYHOCTH .

OBjiajieHde  YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JIefCTBHSIMH:
1) obueHue:

— OCYHIECTBJISAITh KOMMYHUKAIIMM BO BcCeX cdepax >KHU3HHM, AaKTHBHO YYaCTBOBATh B JIMAJIOTe
WIA JUCKYCCHH TI0 CYIIeCTBY oOcykmaemMoii Tembl (yMEHHME 3aJaBaTh  BOIPOCHI,
BBICKA3bIBaTh CY>K/JICHUSI OTHOCUTEIBHO BBINOJHEHUS TMpe/jiaraéMoi 3a-

Jlayd, YYUTHIBaThb HHTEPEChl W COMIACOBAHHOCThH MMO3UIUMN APYTUX YUYACTHUKOB AMANIOTA WU
JTMCKYCCHH);

— pacmo3HaBaTh HEBEpOaJIbHBIC CpEACTBAa OOIICHUS, IOHMMATh 3HAYEHHWE COLMAIBHBIX 3HAKOB,
MPEANOCHUIOK BO3HHUKHOBEHUS KOH(PIUKTHBIX CHUTYaIlldid; YMETh CMSTYaTh KOH(MIMKTBI U BECTH
MepErOBOPHI;

— BJIAJETh pPA3IUYHBIMH crmocoOamMu OOIIEeHUST W B3aMMOJCUCTBHUS, IOHHMMAaTh HaMEpEHUsS
JIPYTUX IFOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOECEIHWKY M B KOPPEKTHOU (opme
GOpMyIHpPOBATE CBOU BO3PaKEHUS,

— pa3BEPHYTO U JIOTUYHO M3JaraTb CBOKO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB;

2) COBMeCTHAsl JIeSITeJIbHOCTD:

— TIOHMMaTh M HCIIOJb30BATh MPEUMYIIECTBA KOMAHJIHOM W WHIUBUAYATbHOU pabOTHl MpHU
pelieHnu  OMOJIOTUYECKOW  TPOOJIEMBI, O0OCHOBBIBaTh  HEOOXOJIUMOCTh  MPUMEHEHHUS
rpyNmoBbIX GOPM B3aUMOJEUCTBUS MPHU PEIICHUH Y4eOHOU 3a7aud,

— BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBHII C y4€TOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEHM KaKHOI'0 4ieHa KOJIICKTHBA,

— MPUHUMATH 1IeIb COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBATh U KOOPIAMHUPOBATH JEUCTBUS 1O
€€ JOCTHMXKEHHUIO. COCTaBIISATh IUIAH JEUCTBUM, paclpenens Tb poJu € YYETOM MHEHUH
YYaCTHHKOB, OOCYJIaTh Pe3yJNbTaThl COBMECTHOU pPabOTHI,

— OIICHMBaTh Ka4eCTBO CBOETO BKJaJa W BKJIaJa KaXKJIOrO YYaCTHHKAa KOMAaHALI B OOIIMi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

— TpeularaTb HOBBIE MPOEKTHI, OLIEHUBATh WUJIEU C MO3ULUHN HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH,

— OCYIIECTBIATh MO3UTHUBHOE CTPATErHYECKOE MOBEACHUE B PA3IUUYHBIX CUTYAlUSX, MPOSBISATH
TBOPYECTBO U BOOOpPaKEHHUE, OBITh WHUIIUATUBHBIM .

OBjajieHne YHHBEPCAJIbHBIMH PEryJIsiTHBHBIMH JeiicTBHSIMU: 1) caMoopraHu3amusi:

— WCTOJIh30BaTh OWOJOTWYECKUE 3HAHUS JJIS BBISIBICHHUS TPOOJEM M WX PEIICHUS B >KU3HEHHBIX
U y4eOHBIX CHUTYaIUsX,

— BBIOMpaTh Ha OCHOBE OWOJOTHMYECKUX 3HAHUN I1IE€JEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TMOCTYINKAaX MO OTHONIEHWKD K JKUBOM TNPHUPOJE, CBOEMY 3J0pPOBBIO U
3JI0POBBIO OKPYKAIOIIUX;

— CaMOCTOSITETTbHO OCYIIECTBISATh [MO3HABATENBHYIO JIEATEIBHOCTD, BBISBISTH MPOOIEMBI,
CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B OOpa30BATENbHOW NEATETLHOCTH M
JKA3HEHHBIX CUTYalMsX;

— CAMOCTOSITEIbHO COCTABISITh IJIAH PEIICHUs] MPOOJIeMbl C YYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

— JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM;

— pacmmpsATh paMKH Yy4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

— JIeNIaTh OCO3HaHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE;

— OIICHMBATh NMPUOOPETEHHBIN OIIBIT,



— cnocoOCTBOBAaTh (OPMHUPOBAHUIO W TMPOSBICHUIO ITHPOKOU DPYIUIMU B Pa3HBIX OOIACTIX
3HaHWUM, TTOCTOSIHHO TOBBIIIATh CBOW 00pa30BaTENbHBIA M KYJIBTYPHBIH YPOBEHb;

2) CaMOKOHTPO/Ib:

— J1aBaTh OIICHKY HOBBIM CHTYalUsM, BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3yJbTATOB IIEIISIM;

— BJIaJIeTh HAaBBIKAMHU IIO3HABATEIHHON pedIeKCHH KaK OCO3HAHUSl COBEpIIAEMBIX ICHCTBUH U
MBICIHTEIBHBIX ~HPOLECCOB, HMX pPE3yJbTATOB M OCHOBAaHWI{; HCIOIb30BATH MPHEMBI
peduiekcun Ui OLCHKU CHTYallMd, BHIOOpPa BEPHOT'O pEILCHUS,

— YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO IPUHHMATh DPEIICHHS [0 UX CHHIKCHHUIO;

— NPUHAMATh MOTHBBI U apryMEHTBI JPYIHMX HpPU aHalIu3e pPe3yJIbTaTOB JESTEIbHOCTH;

3) npuHsiTHe cebst U JPYrHUX:

— NpUHUMATh ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA; — MPUHUMATh MOTHUBBI U
apryMeHTbl JPYTUX MpPU aHAM3€ PE3yJIbTaTOB AESTEIbHOCTH,;

— NpU3HaBaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIMOKH;

— pa3BUBaTh CMOCOOHOCTh MOHHMATh MHUpP C TMO3UIHH JIPYTrOro 4eIOBEKa .

[IpenmeTHble pe3ynbTaThl OcBoeHHMs mnporpammbl COO no Ouosnoruum Ha 0a30BOM YpOBHE
BKIIFOYAIOT crenuduueckue uisi yueOHoro mnpeamera «buonorusi» HaydyHble 3HAHHS, YMEHUS WU
CIIOCOOBI  JIeHCTBUH 110 OCBOEHHUIO, HHTEPIpPETalMd W NpeoOpa3OBaHUIO 3HAHUM, BUABI
JESITENIFHOCTH 110 TOJYYEHUIO HOBOTO 3HAHMS W NPUMEHEHUIO 3HAHWW B PA3TUYHBIX YYEOHBIX
CUTyallusX, a TaKXXe B pealbHbIX JKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C Owuonorueir . B
nporpaMme TMPEAMETHBIE Pe3yJbTaThl IMPEACTABICHBI IO TOJaM OO0yYeHUs

[IpenmeTHBIE pe3ynbTaThl OCBOEHUSI y4eOHOTO TpeameTra «bHOJOTHS» JOJKHBI OTpPaXKaTh:

1) chopMUpPOBaHHOCTH 3HAHHH O MECTEe M POJU OHOJOTHH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHOHAYyYHOW KAPTHUHBI MHpa U
HAyYHOTO MHPOBO33PEHUS; O BKIAJC POCCHUCKUX H 3apyOe)KHBIX YUYEHBIX-OMOJOTOB B
pa3BuTHE OMONOTHH; (YHKIIMOHATHLHONH TIPaMOTHOCTH YEIOBEKa JUISl PEIICHUs >KU3HEHHBIX 3aJ1ad;

2) yMeHHe pacKpbIBaTh COJEp)KaHHEe OHOJOTMYECKUX TCPMHUHOB M TOHITHH: YKHU3Hb, KIIETKA,
oprauusM; mMeTabonu3m (0OOMEH BEIIECTB M IPEBpAICHHE HEPrUH), FOMEOCTa3
(camoperynsiusi), ypOBHEBasi OpTaHU3aIlUs >KHBBIX CHCTEM, CaMOBOCIPOHW3BEICHUE
(penpoayKItns), HACIEACTBEHHOCTh, M3MEHYHUBOCTb, POCT M Pa3BUTHE;

3) yMmeHue wu3naraTh OWOJOTHYECKHe TeopuH (KJIETOYHAs, XPOMOCOMHas, MYTallHOHHas,
ICHTpaJdbHas JOTMa MOJEKyIsapHOW Ouonoruu), 3akoubl (I' . Meumens, T . Moprana, H U
BaBuioBa) u yueHust (O IEHTpaxX MHOTOOOpa3uss M TPOUCXOXKICHUS KYyIbTYypHBIX pacTenuii H

BaBuioBa), ompenensaTh TPAHUIBI HMX NPUMEHUMOCTH K JKHUBBIM
cUCTeMaM;

4) ymeHHWe BIaAeTh METOJAMH HAyYHOTO MO3HAHHUS B OMOJIOTHMH: HAONIOMCHUE W ONHCAHUE YKUBBIX
CHCTEM, TPOIIECCOB U SIBICHUH, OpraHM3alusl W TMPOBEJACHHE OUOJIOTUYECKOTO JKCIEPUMEHTA,
BBIIBOKEHUE  TUIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXKAY  HCCIEIYEMBIMH  BEIMYUHAMH,
OOBSICHEHHE TIONYYEHHBIX pEe3yJbTaTOB, HCIOIB30BAHHBIX HAYYHBIX T[OHSITHUH, TEOpuUd u
3aKOHOB; YMEHHE JIeJaTh BBIBOJbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTaTOB,;

5) yMeHHe BBIICIATh CYIIECTBEHHBIC TPU3HAKH BHPYCOB, KIETOK MPOKAPUOT U DYKAPHUOT;
OJHOKIJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOEHHOCTH MPOIECCOB. OOMEHa BEIIECTB U
MpEeBpallleHus] DHEPrUM B KIETKe, (OTOCHUHTE3a, IUIACTUUYECKOTO M DHEPreTUYEeCKOro OOMeHa,
XEMOCHUHTE3a, MHUTO3a, MENHO03a, OIUIOJOTBOPEHUS, PA3MHOMKEHUs, WHAUBUAYAIBHOIO pPa3BUTHUS
opranu3mMa (OHTOTrEeHE3);

6) yMeHHEe NPUMEHATH MOJYYCHHBIE 3HAHHUS IS OOBSICHEHHS OHMONOTHYECKHX IPOIECCOB H
SIBJICHUM, NJIsI TIPUHSTUS TPAKTHYECKUX PEIICHUH B MOBCEAHEBHOM >KM3HU C IENbIO OOECIICUCHHUS
0€30MaCHOCTH CBOETO 370pPOBbsI U 3JIOPOBBSI OKPYXKAIOIIMX JIFOJIEH, COOJTIOEHUS] HOPM
TPAaMOTHOTO TIOBEACHUS B OKPYXKAIOIIEW NPUPOJHON cpene; TMOHHMMaHHWEe HEOOXOIUMOCTH
HCTIOTB30BaHUS JTOCTHIXKEHUNW COBPEMEHHOW OWOJOTHM W OMOTEXHOJOTHH JUIsi PallMOHaIBLHOTO
MPUPOAOIOJIb30BAHUS;

7) yMeHHe pelaTh DSJIEMCHTAPHBbIE TE€HCTHYECKHE 3aJadyd Ha MOHO- U JUTHOPHIHOE
CKpeIlIUBaHueE, CIICTINIEHHOE HacJICJJOBaHME; COCTAaBIISITh CXEMBI MOHOTHOPHUIHOTO
CKpEIIUBaHUS IS TIPEJICKA3aHUsI HACIEIOBaHUSI MIPU3HAKOB Y OPraHU3MOB,;



8) yMmeHue BBINONHITH J1a0OpPATOpPHBIE W MPAaKTUYECKHWE pabOThI, COONIONATh MpaBUiIa IPU
pabore ¢ y4eOHBIM M J1a0OPaTOPHBIM OO0OPYIOBAaHHUEM,

9) yMeHHEe KpPUTHYECKH OICHHMBATh M HMHTEPIPETUPOBATh HHPOPMAIMIO OHOJOTHYECKOTrO
COZep KaHMsI, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHUS W3 pazIuuHbiX ucTouHukoB (CMU,
HAYYHOIOMYJISIPHBIE ~ MaTepualbl); JITHYECKUE aCHEKTHl COBPEMEHHBIX  HCCJICIOBAaHUH B
OMOIOruH, MEeIUINHE, OMOTEXHOJIOTHH,

10) ymenue co3gaBaTh COOCTBEHHBIC NHCbMEHHBIE W YCTHBIE COOOIIEHHs, 0000Mmas
OMOJOTHYECKYI0O HWH(OpMAIIMI0 M3 HECKOJbKUX HCTOYHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHSITUMHBIN armapaT OMOJIOTHH.

Tema 1. Buosnorus xak Hayka (2 4)

buonoruss kak Hayka. CBsi3p OHMOJOTHHM C OOIIECTBEHHBIMH, TEXHUYCCKUMH U TPYTUMH
€CTeCTBEHHBIMU HayKamu, (puinocoduel, 3TUKOM, dCTeTUKONH U mpaBoM. Ponb Ouonoruu B
dbopMupOBaHMU COBPEMEHHOM Hay4yHOW KapTUHBI MHpa. Cuctema OMOJOTMYECKUX HAYK .

Meronabl TMO3HAHWS >KHUBOW HpUponabl (HAOMIOIeHHME, DKCICPUMEHT, OIHMCAHHE, H3MEPEHHE,
KJaccu(UKaIusi, MOJEIUPOBAHNE, CTATUCTUYCCKAsT 00pabOTKa MaHHBIX).

JleMoHCcTpamum:

llopmpemwvr: Y. [apBun, I'. Mengens, HK. Konpuos, [x . Yorcon u @ . Kpuk .

Tabauyvt u cxemwvt. «MeTONBI MMO3HAHKS YKUBOW MPUPObI». JlabopaTopHble U MpaKTHYeCKHe

paboThbI:

Ilpakmuueckas paboma Ne 1. «cnonp30BaHHe pPa3IMYHBIX METOJIOB MPU U3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucteMbl U ux opranuzanus (1 u)

JKusbie cuctembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHHsl OHOJOTuHU . OTIHYHE YKUBBIX CHCTEM
OT HEOPraHUYECKOW MPUPOJHI .

CpoiicTBa O6MOCHCTEM M WX pa3HOOOpa3ue . YpOBHHM OpraHu3alid OHOCHUCTEM:
MOJICKYJISIPHBINA, OPraHOWJIHOKJIETOYHBIH, OPraHU3MEHHBIH, TOMYJISIIHOHHO-BHIOBOH,
9KOCHCTEMHBIN (OHMOT€OLEHOTHYECKUI), OHOChHEPHBI .

JleMOHCTpaLMHK:

Tabnuyer u cxemovt: «OCHOBHBIE MPHU3HAKU >KU3HU», «YPOBHU OPTaHU3AIUU KUBOU MPHUPOIBI»

Obopyoosanue: monensb monekynsl JTHK .

Tema 3. Xumudeckuii coctaB u ctpoeHue KiaeTku (8 1) XuMUYeCKUH COCTaB KICTKH .
XUMHYECKHE DIIEMEHTHI. MaKpoO-

AJ€MEHTHI, MUKpOAJIeMeHThl. Bosla 1 MuHepanbHble BemiecTBa . QyHKIMN BOJABI U MUHEPATbHBIX

BellecTB B KieTke . [lognepxxanne ocMoTudyeckoro OanaHca.

benku .CoctaB u cTtpoeHue 0enkoB . AMMHOKHUCIOTBI — MOHOMEpbI 0OenkoB . HezameHumbie
U 3aMEHHUMbIE AMHUHOKHCIOTHI. AMUHOKHUCIOTHBIN COCTaB . YPOBHU CTPYKTYpbl OEIKOBOMU
MOJeKybl (IepBUYHAsl, BTOPHYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTYpa). XUMHUCCKHE
cBoiicTBa OenkoB .buonormyeckue GQyHKIMM OETKOB .

®epmeHTHl — Ouonornyeckue Kartanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTD,
cyoctparHas cneuupuuHocts . Kodepmentsl. Butamussl. Otianuus — QepMeHTOB  OT
HEOPraHMYEeCKUX KaTaIn3aTOPOB .

VrneBoasl: MoHOcaxapuabl (TrOKO3a, pubo3a | Je30KCHpr003a), aucaxapuabl  (caxaposa,
JaKkTo3a) W monucaxapuiabl  (KpaxMmali, TJIMKOTeH, IIeUIrono3a). buomornveckue (QyHKIIMA
YIJIEBOJOB .

Jlvnuasl: Tpurnuuepuasl, (Gochomununsl, crepounsl. 'uapodpunsHO-THAPOPOOHBIE CBOWCTBA

buonornueckue @ynkuuu aunuaoB. CpaBHeHHE YIVIEBOJIOB, OEIKOB U JUOUAOB Kak
HMCTOYHUKOB DHEPIUH .

Hyxnennossle xucnotel: IHK n PHK .Hykneornael — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT .
Crpoenne u ¢pynkuuun JIHK .Crpoenune n ¢pyukuuu PHK . Bunst PHK . AT®: ctpoenue u
¢yukuuu . [{utonorust — Hayka o kierke . Knetounas Teopuss — npumep B3auMOACUCTBUSL HaeH
U (paKTOB B HAYYHOM TMO3HAHUHU . MeTobI

W3YYECHUS KICTKH .
Knerka kak mnenoctHas >kuBas cucteMa. OOmue NpU3HAKU KIETOK: 3aMKHyTasi Hapy’KHas



meMOpana, Mosiekynbl JIHK kak reHeTMuecKkuii ammapar, cHCTeMa CHHTe3a Oenka.

Tunel  KIETOK:  2yKapHMOTHuYecKas M HpokapuoTrnueckas. OCOOEHHOCTH  CTpOEHUs
MpOKapuoTHYeCKON KieTkH. KineTtounas ctenka Oaktepuil. CTpOCHHE DYKAPUOTHYECKOW KIIETKH.
OCHOBHBIC OTIMYUSI PACTUTEIHHOM, KUBOTHOW U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAasl CTEHKa, INIMKOKAJIUKC, HUX (QYHKIHH.
[Inazmaruueckass MemOpaHa, e€ cBoiictBa M (QyHKkuuu. Ilurommasma u €€ OpraHoujbl.
OnnomemOpannbie opraHouasl kietku: JIIC, anmapat ['oapmxu, nusocomsl. [lonyaBTOHOMHBIE
OpraHoujipl KJIETKW: MMUTOXOHJpUH, IulacTuabl . [IponcxorkieHne MHUTOXOHAPUM M IUIaCTHL

Buner nnactun. Hemem0OpanHsbie OpraHouzpl  KIETKH: pubOCOMBI, KJIETOYHBIN
LHCHTP, HOCHTPUOJIHU, PCCHHUYKHU, KI'YTHKH. (DYHKI_II/II/I OpraHonao0B KJIICTKHU . Bxarouenus .
Slnpo  —  perynaropHblii  meHTp — kierku. CTpoeHwe  snupa:  siiepHas  000JI0YKa,

KapuoIuiadma, XpOMaTHH, H,HprHIKO.XpOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE

JleMOHCTpALMH:

Ilopmpemwt. A . JleBenryk, P . I'yk, T IlIBaun, M . lllneiinex,

P. Bupxos, [x . Yorcon, ® . Kpuk, M . Vunkunc, P . ®panknun, K . M . bap.

Huacpammur.  «Pacnpenenenne  XUMHUYECKHX  JJEMEHTOB B HEKHUBOM  IIPUPOJLEY,
«Pacnpenenenre XUMHUUYECKHMX OJJIEMEHTOB B >KHUBOW IMPHUPOJEY.

Tabnuyer u cxemwt. «llepuoguueckass Tabmuua XUMHYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «buocunrtes 6enka», «CtpoeHue moiekynbl Oenka», «CTpoeHue
depmenTay, «Hyknennoswsie kucnoTel. JITHK», «Ctpoenme monekynbsl AT®y», «CtpoeHue
SYKapUOTUYECKON KIETKU», «CTpOeHHe KHUBOTHON KiIeTKH», «CTpOEHHE pacTUTEIbHON
KIeTkn», «CTpoeHue MpoKapHOTHUECKON KIeTKu», «CTpoeHHue siapa KIETKU,
«YrneBoanly», «JInnuanl .

ObopyoosaHrue. CBETOBOH MHUKPOCKOIN, OOOpyJOBaHHE JUIsl MPUTOTOBICHUS MOCTOSHHBIX U
BPEMEHHBIX  MHUKpPOIpPENaparoB,  MHUKpOIpenapaThl PaCTHUTENbHBIX, SKMBOTHBIX u
OaKTepUaTbHBIX KIETOK.

JlaGopaTopHble M NMpaKTHYeCKHe PadOTHI:

Jlabopamopnas paboma Ne 1. «/3ydeHue KaTATUTHYECKON aKTHBHOCTH (epMEHTOB (Ha
pyuMepe aMuIa3bl WK KaTalasbl)y .

Jlabopamopuas paboma Ne 2. «3ydeHue CTpPOCHHUS KIETOK PACTEHUM, >KUBOTHBIX |
OakTepuil MOJ MHUKPOCKOIIOM Ha TOTO-BBIX MHUKPOIpENaparax U UX OMHCAHHUEY.

Tema 4. JKusHenesTenpHOCTh KiIeTKH (6 1)

OOMeH BemiecTB, WM MeTabomu3M. Accummisanus (MIacTUYecKuii oOMeH) |
TUCCUMWIANUS  (HEPreTHUeCKUuil OOMEH) — JBe CTOPOHBI €IMHOTrO IMpollecca MeTadboIu3Ma .
Ponb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPrMdM B TOHMMAaHUU MeTabonu3Ma

Tunbl oOMeHa BemiecTB: aBTOTPO(dHBIA U reTtepoTpodublid. Posb hepMeHTOB B 0OMeEHe
BEILECTB M NPEBPAIEHUN DYHEPTUU B KIETKE.

®otocunTe3. CBeToBast U TeMHOBasi (a3bl GpoTocuHTe3a. Peakiuu (oTocunTesa.

D¢ dexTuBHOCTh (OTOCHHTE3a . 3HaUeHHEe (OTOCUHTE3a JUIsl JKM3HU Ha 3emue . BnusHue
yCIOBUM cpelbl Ha (OTOCUHTE3 U CIOCOOBI MOBBIIMIEHUS €ro MNPOAYKTHUBHOCTH Yy
KYJbTYPHBIX pacTeHUH

XeMOoCcuHTe3. XEeMOCHHTE3UpYIolue OakTepuu. 3HAUeHHWE XEMOCHHTe3a Ul JKU3HU Ha 3emiie

OHepreTuyeckuii oOMeH B KieTke. PaciuernsieHue BeIeCTB, BBIICIEHUE U
aKKyMYJIMPOBaHHE OJHEPrMM B KIETKe. OTalbl SHEpreTudeckoro ooOmeHa. [nmukonus. bposkenune
n ero Buabl .KuCIOpOgHOE OKHCIEHME, WM KIETOYHOE JbIXxaHue. OKUCIUTENbHOE
dbocopunupoBanue. IHHEKTUBHOCTh IHEPTETHIECKOTO OOMEHA .

Peakumu matpuuHoro cunresa.lenernyeckas unpopmanus u JJHK. Peanmsanusi reHeTndeckoit
MHpOpMAIMK B KIIETKe .[ eHeTHuecKuil Koa M ero cBoMcTBa . TpaHCKpUMIMS — MaTPUYHBIA CHHTE3
PHK . Tpancnsiniuss — OuocunTe3 Oenka .Otanbl TpaHcusuuu . KonupoBanue aMuHOKUCTOT . Porb
pubocom B OuMocHHTE3e Oenka .

Hexnerounsie Gopmbl xu3Hu — BHpYCHI . Vicropus oTtkpeitus BupycoB ([ U . MiBaHoBCKwMii) .
OcoOeHHOCTH CTPOEHMSI M >KW3HEHHBIM WHUKI BHpycoB . baktepumodaru . bonesnu pacrtenuii,
JKUBOTHBIX M 4YeIOBEKa, BBbI3bIBacMbIe BHpycaMu . Bupyc ummyHonedunura uenoBexka (BHUY)
— Bo30ynutens CIIM/la . OGparHast TpaHCKpUNIUs, peBepTra3a U wuHTerpasa . Ilpodunaktuka



pacmpoCTpaHeHUs] BUPYCHBIX 3a00JeBaHUH .

JeMoHcTpammm:

llopmpemwr: H.K. Konbsnos, /1.1 . UBanoBckuii, K. A . Tumupsizes.

Tabnuyer u cxemwl: «Tunel mutanus», «Metabonuzm», «MHUTOXOHAPHIY, «IHEPTeTHUCCKUM
o0OMeHY, «XJIOpOIIacT, «DoTocHHTE3Y, «Ctpoenue JIHK», «Ctpoenue u
(GYHKIMOHUPOBAHUE TEHAY, «CuHre3 Oenka, «'eHeTHUeCKHUU KO», «Bupycsy,
«bakrepuodaru», «Crtpoenme wu ku3HeHHbIH 1uka  Bupyca CIIM[a, OGakrtepuodaray,
«Pemnmukamus JHK).

Obopyoosanue. moaenu-ammmkanuu «Yasoenue JHK wu TPAHCKPUIILIUS, «buocunres
Oenka», «CTpoeHue KIETKH»; MOAeTb cTpykTypbl JJHK.

Tema 5. PasMHOXKEHHME M MHAMBHIYaTbHOE Pa3BUTHE OpraHu3moB (5 u)

Knerounslii 1uKI, WM KU3HEHHBIN MK KieTku . MaTepdaza u mutos. [Ipoueccs,
npoTekaromue B uHTepdase . Perumkanus — peakuust Mmatpuanoro cuHte3a JIHK . Ctpoenwue

XpOMOCOM. XpPOMOCOMHBIH HabOp — KapuOTHUIl ./IUIJIOWAHBIA ¥ TaIUIOWJIHBIA XPOMOCOMHBIC
HaOOpBL. Xpomatuel. [{uTonorndeckne OCHOBBI PA3MHOXKCHHSI U MHJIMBUYaTbHOTO Pa3BUTHUS
OpraHUu3MOB.

Henenne wierkn — MuTO3. CTaauum MuTo3a. lIpoueccel, nmpoucxonsdiue Ha pa3HbIX CTaaUsIX
MHTO3a. bBHOJIIOTMYECKU CMBICT MUTO3a .

[IporpamMmmupyemasi ru0einb KJIETKH — aromnTo3.

@opMbl pa3sMHOXKEHHUSI OpPraHU3MOB. Oecrosioe U 1oJioBoe. Buibl 6ecnosioro pa3mMHOMXKEHUS:
JIeJICHHE Ha/IBOE, TOYKOBAaHUE OJJHO- M MHOI'OKJIETOYHBIX, CIOpPOOOpa3OBaHME, BEreTaTUBHOE
pa3smHO)KeHue. VMICKyCCTBEHHOE KIOHMPOBAaHHME OPTaHU3MOB, €r0 3HAYEHME IS CEJICKIIMH.

ITonoBoe pa3smMHOXKEHUE, €ro OTINYUSA OT OeCrnoioro.
Meio3. Cranuun Mmeiosa. [Iponeccsl, npoucxonsaiue Ha craausx Menosa. llosenenue
xXpomocoM B Meno3e. Kpoccunrosep. buomornueckuii CMbICI M 3HAYEHHE MeENO03a.

['amerorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [107OBBIE >Kene3bl:
CEMCHHUKH W su4YHUKH. OOpa3oBaHHWE W Pa3BUTHE MOJOBBIX KICTOK — Tramer (CrepMaro30ui,
SIATIEKIIETKA) — ClepMaTorene3 u oorene3. OCOOEHHOCTH CTPOCHUS SHICKIECTOK U

cnepmaro3ousoB. OmnogorBopenue . [laprenorenes.

WunuBuayansHOe pa3BUTHE (OHTOreHe3). IMOpHOHANbHOE pa3BuTHEe (IMOpHOTEeHE3). DTarbl
SMOpPHOHANBHOTO Pa3BUTHS Y TO3BOHOYHBIX >KHBOTHBIX: JIPOOJIEHHE, TacTPyIsIIus,
opranoreses. [loctamOpronanbHOe pa3BuTHE. THUINBI MTOCTAMOPHOHAIBHOIO Pa3BUTHUSA. MPSIMOE,
Henpsimoe (IMYWHOYHOE). BrusiHue cpenbl Ha pa3BUTHE OPTraHU3MOB; (AKTOPHI, CIOCOOHBIC
BBI3bIBATh BPO’KAEHHBIE YPOJICTBA.

Poct u pazButmue pactenuit. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOECHHUE CEMEHH, CTaauu
pa3BUTHSL.

JleMOHCTpaLMHK:

Tabnuysr u cxemst: «DOpPMBI Pa3MHOKEHHUS OPTraHU3MOBY, «JIBOIIHOE OIIOJAOTBOPEHHE
Yy ILBETKOBBIX pacTeHHi», «BereratTuBHOe pa3MHOXKEHHE pPACTEHUN», «JleneHne KIeTKH
OakTepuit», «CTpOeHHE TOJNOBBIX KIETOK», «CTpoeHHEe XPOMOCOMBI», «KIETOYHBIM LUK,
«Pennukamnus JTHK», «Muros», «Meio3», «lIpamMoe U HenpsAMOe pPa3BUTHUER,
«"'aMeTOoreHe3 y MJEKOMUTAIONIUX U 4YelloBeKa», «OCHOBHBIE CTAaUM OHTOTECHE3a».

Obopyoosanue. MUKPOCKOI, MHUKpompenapaTbl «CrepMaTo30uabl  MIIEKOMUTAIOIIETOY,
«iueknerka wmiekonutaromeroy, «KapumokuHes B KJIETKax Kopemka Ilykay, «/lenenue
knetkny»; monens JJHK, mMonmens meradasnoir XpoMOCOMBEL.

JlaGopaTopHble M MpaKTHYeCKHe PadOThI:

Jlabopamopuasa paboma Ne 3. «HaOnrogeHue MUTO3a B KIETKaX KOHYMKA KOpEIIKa TyKa Ha
TOTOBBIX MHMKpOIpenapaTax».

Jlabopamopnas paboma Ne 4. «V3ydeHue CTpOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTaxy.

Tema 6. HacnecTBEHHOCTh M M3MEHYMBOCTH opranu3moB (8 u) [Ipeamer W 3ajauM TCHETHKH .
HcTtopusi pa3BUTHS TEHETHKH .

Ponp mwmronoruu u SMOPHONOTMM B CTaHOBJICHHUH TEHETHKH. BKiajg pocCHUCKUX U

3apyOeKHBIX YYEHBIX B pa3BUTHE TeHETUKHU. MeTo/bl TeHeTHKH (THOPHUI0IOTHYEeCKUH,

IUTOTEHETHYECKUH, MOJICKYJISIPHO-TeHETHUECKUiT). OCHOBHBIC TCHETHYECKHUE MOHATHUS. | eHeTHIecKas

CHUMBOJIMKA, HCIIONb3yeMasi B CXeMaX CKpCIIMBaHHU.



3aKOHOMEpPHOCTH HAaCIlleIOBaHUS TPHU3HAKOB, ycTaHoBJIeHHbIE . Mennenem. MonoruOpunnoe
CKpelllMBaHue. 3aKOH eAMHOO00pa3usi ruOpHUI0B MepBOro MokosieHus. [IpaBuiao JOMUHMpPOBaHUS.
3aKOH pacUICIUIeHUs INPU3HAKOB.['Mmore3a 4ucTOTHI ramet.[lonHOE M HENMOIHOE JOMHUHHPOBAHHE.

Jurn6puaHoe CKpelirBaHue. 3aKOH HE3aBHCUMOI'O HACJIEIOBAaHUS TPU3HAKOB.
[{uToreHeTHYECKHUE OCHOBBI JUTMOPUIHOTO CKpELIMBaHUSA. AHAIM3UPYIOIIEe CKpELIMBaHUE.
Vcrnonp30BaHue aHAIU3UPYIOLIEIO CKPELIMBAaHUSA I OIpEeNeNeHuss TIeHOTHIAa OCOOu.

CuennieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo CuemiieHHOMY HacleIOBaHHIO
reHoB . Hapylienue cuemieHHsi TeHOB B pe3yJIbTaTe KPOCCHHIOBEpA .

XPpOMOCOMHasl TEOpHs HacleACTBeHHOCTH. [ eHeTnueckue Kapthol . ['eHeTnka nona . XpoMocoOMHOE

omnpeJieleHre 1oJa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE U reTeporaMeTHbIE

opranu3Msl . HacnenoBanue npu3HaKoB, CUEIICHHBIX C IOJIOM.

W3meHunBOCTh. BUabl WM3MEHUYMBOCTH. HEHACIEICTBCHHAas M HACIEACTBEeHHas. Poib cpensl B
HEHACJEeICTBEHHON  M3MEHYMBOCTU. XapaKTepUCTUKAa  MOAM(DUKAIIMOHHOW  H3MEHYHMBOCTH.
Baprnanmonneiii psig M BapuanuoHHas Kpuas. Hopma peakumu npusHaka. KonnuecTBeHHBIE U
KaueCTBEHHbIE MPU3HAKK U MX HOpMa peakuuu. CBoicTBa MOAM(PUKAIIMOHHOW M3MEHYMBOCTH.

HacnencrBeHHas, win T€HOTUIIMYECKas, M3MEHYMBOCTh. KOMOMHAaTHBHAs M3MEHUUBOCTb. Meiio3 u
MOJIOBOW MPOLIECC — OCHOBA KOMOHMHATHBHOW W3MEHYMBOCTHU .MyTallMOHHAS HW3MEHUYUBOCTD.
Kiaccugpukanus myTanuil: reHHble, XpPOMOCOMHBIE, T€HOMHbIE .HYacTOoTa U NMPUYMHBI MyTaIuil.
MyrtarenHsle (akToOpsl . 3aKOH I'OMOJIOTHYECKUX PSAJOB B HacieICTBeHHOW m3MmeHuuBocth H.H.
Basunosa.

BuesinepHas HacneACTBEHHOCTh U MU3MEHUYHUBOCTD.

I'enetuka uenoseka. Kapuorun dyenoseka . OCHOBHBIE METOJbI TCHETUKHU YEJIOBEKA!
reHEeaTOTMYeCKU, OJIM3HELOBBIM, LHUTOre-HeTUYECKUH, OMOXMMHYECKUM, MOJIEKYISIpHO-
reHeTudeckuil . COBpeMEHHOE OINpEeeIeHHe TeHOTHIA: MOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
FeHOTUIIUPOBaHUe, B TOM uucie ¢ nomoumpro II[[P-ananusza .HacnencrsenHsie
3a00JIeBaHUsl 4eJIOBEKa:  IeHHbIe 00Je3HH, OOJIE3HH C HAClIeICTBEHHOU
[IPEAPaCOIOKEHHOCThIO, XPOMOCOMHBIE 0Oosie3HM .COMaTHUYecKHe W T'€HEpaTUBHbIE MYTAlUU.
CtBonoBble KieTKH. [IpuHIMIBI 310pOBOTO O0Opas3a >KU3HH, TUATHOCTUKH, NPOPUIAKTUKH H
JeYeHHUs] TeHEeTHYeCKUX Ooiie3Hel . MelnKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHUE . SHAUCHHE
MEJIMIIMHCKOW TEHETHKH B NPEIOTBPAIICHUU W JICUCHHUH TEHETHYECKHX 3a00JEeBaHUN YEIOBEKA .

JleMOHCTpALMH:

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

Tabnuyvr u cxemwvt: «MOHOTHMOPHAHOE CKpELIMBAHHE M €ro LIUTOICHETHYECKass OCHOBay,
«3aKOH pAaCIICIUIEHUs W €ro LHUTOTEHETHYeCKass OCHOBa», «3aKOH YHCTOTBI TaMET»,
«lurnbpunnoe ckpemuBaHue», «lluTomorunyeckue OCHOBBI JUTHOPUAHOTO CKpELIWBAHUSY,
«Menos», «B3auMoaencTBUE — aVICNBHBIX  T'€HOB», «l'eHeTMyeckue KapTbl PACTEHUH,
JKUBOTHBIX U 4YeloBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHMS, CIEIJIEHHOTO
C  IOJIOMY, «Kapuotunbel  4enoBeKa M JKMBOTHBIX», «BHIOBI ~ M3MEHUHBOCTHY,
«MoaudpukanmonHass HM3MeHUYMBOCTH», «HacnenoBanue pesyc-dakropa», «l'eHeTuka rpymnm
KpoBU», «MyTallMOHHAs W3MEHUYHBOCTHY .

Obopyoosanue.  Mopaenu-amuMKanuu  «MoHoruOpuaHoe  ckpemuBaHuey, «HemonHoe
JOMUHHUpOBaHUe», «JurnbpugHoe ckpemuBaHuey», «llepekpécT XpoMocoM»;, MHUKPOCKON U
mukponpenapar «JIpozoduna» (Hopma, Myrtanuu (GHOPMBI KPbUIEB U OKPAaCKH Tena); repOapuit
«"'opox MOCEBHOW .

JlabopaTopHble M MpaKkTH4YecKHe padoThI:

Jlabopamopnas paboma Ne 5. «/3ydeHue pe3ylbTaTOB MOHOTHOPUIHOTO € JUTHOPHIHOTO
CKpeUIMBaHUs y Apo30(UiIbl Ha FOTOBBIX MHUKpOIpenaparax» .

Jlabopamopuas paboma Ne 6. «3ydyeHne MOAUPHUKANMOHHON HM3MEHUYMBOCTH, MOCTPOCHHE
BapHAllMOHHOTO Psiia U BapUAallUOHHOW KPUBOW.

Jlabopamopnas paboma Ne 7. « AHanu3 MyTaluil y Apo30(MIbl HA TOTOBBIX
MHUKpOTIpenapaTax» .

Ilpaxmuueckas paboma Ne 2. «CocTaBlieHHE M aHAINW3 POJOCIOBHBIX YEIOBEKA» .

Tema 7. Ceneknusi opranu3moB. OcHoBbl OnotexHosioruu (3 u) Cenekius Kak HayKa U IPOIECC
. 3apOXKJICHUE CEIICKIUU U
noMmectukanus . Yuenme H KM . BaBmioBa o I1eHTpax MNPOMCXOXK-ICHUS W MHOTOOOpa3us



KyJbTYPHBIX pacTeHuid . LIeHTpbl NMpOHUCXOKAeHUs IOMAaIlHUX >KUBOTHBIX. COpT, mopoja, mTaMMm

CoBpeMeHHBbIE METO/Bl CeleKIMH . MacCOBBI U MHIMBUIYAJIbHBIA OTOOPHI B CENEKIIMH
pacTeHni U >KUBOTHBIX . OlLleHKa 3KcC-
- Tepbepa . bIM3KOpOACTBEHHOE CKpeluBaHue — HHOpUIMHT . YncTas nuHus . CKpeluBanue
YUCTBIX JIMHUM .['eTeposuc, win rudpuanas cuna .HepoacTBeHHOE CKpelIMBaHHE —
ayTopuauur. Otnanéunas rudpuauzanus u e€ ycnexu . ICKyCCTBEHHBIH MyTareHe3 U MOJIy4eHUE
HOJIMIUIONJOB. JIOCTHKEHNST CEeNeKIUU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB .
buoTtexHonorust kKak oTpacib IPOU3BOJACTBA .l 'eHHass MHYKEHEepUsl .JTallbl CO3JaHUs
pexkomOuHanTHOW JIHK m TpancreHHwsix opranu3moB .Knerounas wumxeHnepus .Kierounble
KyJbTYypbl. MUKPOKIIOHAJILHOE Pa3sMHOKEHUE pacTeHul . KinoHMpoBaHME BBICOKOIPOILYKTHUBHBIX
CEINbCKOXO3IMCTBEHHBIX OPTraHU3MOB . JKOJIOTHYECKHUE U ITHYecKue mpobdiemsl .[MO —
TEHEeTUYECKU MOAU(PHUIIMPOBAHHBIE OPraHU3MBI .

JleMoHcTpamum:

Ilopmpemvr: H N .Basunos, 1 B .Muuypun, I' ./ .Kapneyenko, M .® . lBaHoB.

Tabnuysr u cxemwr: Kapta «LleHTpbI TPOUCXOXKICHHS UM MHOTO00pazusi  KyJIbTYPHBIX
pactenuit», «llopoapl nOMamIHUX KUBOTHBIX», «COpTa KyNbTYpHBIX pacTeHuu», «OTaan€HHas
rubpunuzanus», «Pabotel akagemuka M D . HVBanosay, «[Tomunmounansy, «OOBEKTHI
ouorexHonoruny», «Kierounele KynbTypbl W KIOHHUpOBaHHE», «KOHCTpyHpOBaHHE W TEPEHOC
T€HOB, XPOMOCOM) .

ObopyoosaHnue. MyISDKU TUIOAOB M KOPHEIJIONOB AMKUX (OPM M KYyJIBTYPHBIX COPTOB
pactenuii; repbapuii «CenbCKOXO03MCTBEHHBIE PACTCHUSY.

JlaGopaTopHble U MpaKTHYeCKHe PadOTHI:

Oxcexypcusi «OCHOBHBIC METOABI M JOCTH)KCHHSI CEJIEKIMH PACTeHUH U SKHUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIHWIO, IUIEMEHHYIO (epMy, COpPTOHMCIBITATENbHBIM YYacCTOK, B TEIUIMYHOE
XO03SICTBO, 1TADOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O I[EHTPA)».



KanengapHo-remaTuveckuii njiaH
Buosaorus 10 kaace no yuebnuky nop pen. nmpod. M.H.ITonomapesoit
34 yaca (1 yac B HezeIO)



Tema pa3aena, ypoka

KoJ-
BO
4acoB

Jara

IJIaH

pakr

XapakTepucTHKA OCHOBHBIX
BH/IOB /IEATEJIbHOCTH Y4AIIUXCS

Bun konTpoJs

DJIeKTPOHHBIH
pecypc

Opranu3MeHHbIil yPOBeHb KU3HH

17

1. Opranu3MeHHbII YpOBEHb KU3HU
U €ro poJib B IPUPOJIE.

04.09

O00CHOBATH OTHECEHUE JKUBOTO
opraHusMa K OHOCHCTEME.

Tect Nel

http://www.sbio.info

resh.edu.ru

2. Opranusm Kak OHocucrema.

11.09

OOBACHSTH LIEIOCTHOCTD U
OTKPBITOCTh OMOCHCTEMBI.
Boiienste cyriecTBeHHbIE
MPU3HAKKA OMOCHUCTEMBI OPIaHHU3M:
O0OMEH BEIIECTB M MPEBPAIICHUS
SHEPruH, IUTAHUE, TIbIXaHUE,
TPAHCIIOPT BEIIECTB, CBS3H C
BHEITHEH Cpesio.

Tect «Opranusm, Kak
€IMHOE LIEJI0e»

http://www.sbio.info

resh.edu.ru

3. [Ipotecchl KU3HENCATEILHOCTH
MHOTOKJIETOYHBIX OPTaHU3MOB.

18.09

HaseiBaTh 1 Xapakrepus3oBaThb
IPU3HAKH KUBBIX CYILECTB.
CpaBHUBATbh CBOMCTBA MKUBBIX
OpPraHU3MOB U TE€Jl HEXKUBON
IIPUPOJIbI, 1€JaTh BBIBOJBIL.

http://www.sbio.info

4. Pa3zMHOXCHHUE OpTraHnu3MOB

25.09

CpaBHMBaTh MOJOBOE U Oecronoe
Pa3MHOKEHHE, KEHCKHE U
MY>KCKHE ITOJIOBBIE KIIETKH, J1€]1aTh
BBIBOJIbl. XapaKTepU30BaTh
3HauEHHE TOJI0BOTr0 U OECIONIOro
Pa3MHOKEHHS.

Tect «becmoioe u 1moj0BOE
Pa3MHOXKEHHE

resh.edu.ru

5. OnnooTBOPEHHUE U €r0
3HauEHUeE.

02.10

Ha3piBaTh 1 XapakTepus3oBaTh
YKEHCKHE W MYXCKHE TTOJIOBBIC
KJICTKH, TUTLUIONIHBIC U

raruION IHbIE KJIETKA OPTaHU3MOB.
Ornpenenarb MOHATHE MEUO03.
XapakTepu3oBaTh U CPAaBHUBATH
MepBOE U BTOPOE JIeJIEHUE Mel03a,
JIeJIaTh BBIBObI

Tect Nel0

http://www.sbio.info

6. PasButre opraHn3moB OT
3apO’KJEHUS 10 CMEPTH

09.10

OnpenensiTh MOHSATHE OHTOTEHES.
OOBSACHATH TPOILECCH PA3BUTHS U

resh.edu.ru
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(oHTOTEHE3).

pOoCTa MHOTOKJIETOYHOT'O
opranusma. CpaBHUBATh U
XapaKTepu30BaTh 3HAYCHHE
OCHOBHBIX 3TallOB Pa3BUTHUS
SMOpHOHA.

7. 3 ucropuu pa3BUTHS TEHETUKHU. 16.10 XapaxkTepru30BaTh JTAIbl U3y4EHUS http://www.sbio.info
HAaCJIEACTBEHHOCTH OPTaHU3MOB.
8. U3MeHYMBOCTh IPU3HAKOB 23.10 HazpiBaTh ¥ OOBSICHITH IPUIUHBI Tect «Moaud., Hacnen. u resh.edu.ru
OpraHu3Ma H €€ THIIBI. HACJIEACTBEHHON N3MEHYMBOCTH. KOMOMHAT. N3MEHYHUBOCTE.
CpaBHHBATh MIPOSIBIICHUE Tect Nel4
HACJIEICTBEHHO U
HCEHACJICICTBEHHOM N3MCHINBOCTH
OpraHU3MOB.
9. 'eneTnyeckue 3aKOHOMEPHOCTH, 30.10 OOBSCHATH cymecTBEeHHBIN B | Tect «MoHOrHOpHIHOE http://www.sbio.info
OTKPBITHIC Memnens B HCCIeq0BaHUS CKpEIIUBaHUCY.
I'. MenaeaeMm. HaCJICACTBEHHOCTH U Tect Nell
H3MEHYHUBOCTH.
10. AurubpuaHoe CKpenuBaHue. 13.11 HazbiBaTh 1 XapakTepu3oBaTh Tect «Aurndpuanoe resh.edu.ru
METO/IbI CEJIEKIIUU PACTEHUH, CKpEIIMBaHUEY.
YKUBOTHBIX 1 MUKPOOPTaHNU3MOB.
11. I'eneTnyecKe OCHOBBI 20.11 Hcnons3oBate nnpopmanuonnsie | Tect «MeTossl http://www.sbio.info
cenexkunu. Bxnaag H.M1.BaBunosa B HUCTOYHHUKU ISl TOATOTOBKU COBPEMEHHOM CEJIEKIIUN».
pa3BUTHE CENEKIINU. Mpe3eHTaIHi TPOEKTOB U Tect Nel3
COOOIIEHUH IO MaTepragaM TEMBI.
12. T'eneTrka noja 1 HacjleI0BaHUE, 27.11 HasbiBath u 00bsicHsTh puandbl | Tect «I'eHernka momay. Tect | resh.edu.ru
CHEIUIEHHOE C MOJIOM. HacJIeACTBEHHOM M3MEHUYUBOCTH. Nel2
CpaBHUBATH IPOSIBIICHHE
HACJIEJICTBEHHO U
HEHACJIeICTBEHHOM M3MEHUYMBOCTHU
OpPraHU3MOB.
13. HacnenctBeHHble 00ie3HU 04.12 OOBACHATH MPUUUHBI IPOSBIICHUS http://www.sbio.info

YCJI0BCKa.

Pa3IMYHBIX BUJOB MYTAI[MOHHON
n3MeHYnBoCTH. OTIpeessTh
noHsTre MmyrareH. O6001IaTh
nHpopmaiuio U GopMyIUpOBaTh
BBIBOJIBI.
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14. DTHueckue acteKTs 11.12 3HaTh OINpe/eNIeHNs] OCHOBHBIX resh.edu.ru
MEAUIIMHCKON T€HETUKHU. TTOHSITUM.
15. JocTrKeHHsI OMOTEXHOJIOTHU U 18.12 3HaTh ONpeCIICHHS http://www.sbio.info
ITHUYECKHE aCTIEKTHI €€ OMOTEXHOJIOTHH, TCHHON
WCCJICIOBAHMH. WHKCHEPHUH.
16. Cemunap. TBOpUECTBO B KU3HU 25.12 resh.edu.ru
YeJIOBEKA.
17.0apcTtBo Bupycsl. Bupycsl u 15.01 JlaBaTh xapakTepucTuky napcrsy | Tect Ne§ http://www.sbio.info
BHUPYCHBIC 3a00JICBaHHUS. Bupycbl. CooO1eHus 0 BUPYCHBIX
3a00JICBaHUSX.
Kuierounsblii ypoBeHb resh.edu.ru
OpraHu3anuu KU3HH
18. KireTounblii ypOBEHb 22.01 3Ha4YeHHE U MPOIECCHI, Tect «Knerounast Teopus» http://www.sbio.info
OpraHM3aliH KUBOH MaTepPHH, €ro MIPOUCXOIAIINE HA KJICTOYHOM
pOJIb B TIPHPOJIC. ypOBHE
19. Knetka Kak 3Tar 3BOJIOIHH 29.01 Paznmyath OCHOBHBIC YacTH resh.edu.ru
JKUBOTO B HICTOPHH 3EMIIH. kieTku. Ha3piBaTh 1 0OBACHATH
CYIIECTBCHHBIC TIPU3HAKU BEX
4acTel KJIETKHU.
20. CTpoeHue KICTKH. 05.02 BrelensaTs 1 Ha3bIBaTh Tect «lluTomna3ma. http://www.sbio.info
CYILIECTBEHHBIE PU3HAKU [TnazmaTuy. MmemOpaHa»
CTPOEHUS OPraHOUAOB. Paznnyars
OpPTraHOU bl KJIETKU Ha PUCYHKE
yuyeOHUKa.
21. Opra"ousl Kak CTPyKTYPHbIE 12.02 BrinensaTs 1 Ha3bIBaThH Tect «lluTomnasma. resh.edu.ru
KOMITOHECHTHI IIUTOTIIA3MEI. CYIIECTBCHHBIC TIPU3HAKU OpraHou 16l KIICTKH»
CTpOEHHS OpraHouA0B. Pa3znuyars
OpPTraHOUIBI KJICTKH Ha PUCYHKE
y4eOHHUKa.
22. K1eToYHbIHi HUKIL. 19.02 Omnpenensate nonsatue porocunres. | Tect Ned http://www.sbio.info

XapakTepu30BaTh 3HAUCHHUE
¢dotocunTesa. Onpenensirs
MOHATHE OMOCUHTE3 OelIKa.
Pasnuuarte u xapakTepu3oBaTh

JTaIbl OMOCHHTE3a OeIKa B KIIETKE.
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23. Jlenenue KIETKH — MUTO3 U 26.02 Onpenensarh MOHATHE KJICTOYHOE Tect «/lenenue KIeTKH. resh.edu.ru
MeEHO03. JIBIXaHHUE, MUTO3, KICTOUYHBINA UK | MHTO3»
24. Ctpykrypa u pyHKIIUH 05.03 JlaBaThb omnpenenieHne OCHOBHBIM Tect «Metio3». http://www.sbio.info
XPOMOCOM. nonatusimM. PackpeiBath pynkiun | Tect No7

XpPOMOCOM.
25. Ucropust pa3BUTHS HAYKH O 12.03 3HATh XPOHOJIOTHIO U3YYCHHUS Tect Ne9 resh.edu.ru
KIIETKE. KJICTKU.
26. Cemunap. 'apmonus u 19.03 http://www.sbio.info
1eJ1eCO000Pa3HOCTh B KUBOU
npupoJie.
MoJieKyIsIpHbIi YPOBEHb KU3HH resh.edu.ru
27. MonexynspHblii ypOBEHb 02.04 3nauenue . [Ipoueccsl, http://www.sbio.info
YKU3HH, €r0 POJib B IPUPO/IE. MIPOUCXOJISIINE HA MOJIEKYIIIPHOM

YpPOBHE.
28. OCHOBHBIE XUMHUYECKHUE 09.04 XMMHUUECKHUI COCTAB KJIETKH. Tect «XUMHYECKU COCTaB resh.edu.ru
COEIMHEHUS )KUBOW MaTepUU. KITETKI.

Tect No2

29. Ctpykrypa u GyHKIIUU 16.04 Hyxneorun, crpoenue Tect «buonoaumepsl. http://www.sbio.info
HYKJICMHOBBIX KHCJIOT. Hykineotuaa. CoctaB Hykieotnsa. | HyKJI€MHOBBIE KHCIIOTBD)
30. IIpotecchl cuHTE3a B JKUBBIX 23.04 [Ipouecc potocunTtesa, npouecchl | Tect «@oTocUHTE3» resh.edu.ru
KJICTKaX. 00pa3oBaHUS OPTaHUICCKUX

BEIIECTB.
31. IIponecch 6rmocuHTE3a OETKA. 30.04 OmnpenensaTs MoHATHE OMOCHHTE3 Tect «brocunTes 6eakoBy. | http://www.sbio.info

oenka. Paznuyate u Tect Ne6

XapaKTepU30BaTh ITAIIbI

OrocuHTe3a OenKa B KIETKe.
32. MosnekymsipHbI€ MPOIIECCHI 07.05 JlaBaTh omnpeneneHre MOHATHAM Tect «DHepreTuyecKkuii resh.edu.ru
pacIIeIICHHS. ACCHUMUJISALINS U AUCCUMUIISIINS, obmen». Tect Ne5

0OMEH BEIIECTB.
33. XuMuueckoe 3arpsisHeHue 14.05 Buabl XuMU4eCcKUX 3arpsi3HEHUN. Tect «BnusiHuE nesaT-TH http://www.sbio.info
OKPYKaroIIel CpeJIbl Kak Wcrounukwm 3arpsizaenus. [lytu qeloBeka Ha Onochepy»
rI00anbHas YKOJIOTUYECKast pelIeHus MPOOIEeMbI 3arPsS3HEHHUS.
npobiiemMa.
34. IIpobaembl 21.05 [TpuunHbI MOSBICHUS TPOOIEM resh.edu.ru

IPUPOIONOIB30BaHUS HA
tepputopuu Pb. HPK

MIPUPOJIONIOJIB30BAHUS U ITyTH

peuieHusl.
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Cnucok JurepaTypsbl ¢ y4eOHO-METOAUYECKUM Ol0ecredeHueM

Pabouas mporpamma opueHTHpOBaHa Ha Hcnonb3oBaHue B 10 kiaacce yueouuka: buonorus:11
KJ1acc: 0a30BbIil YPOBEHb: YUEOHUK I yYaluxcs o01ieo0pa3oBaTeabHbIX YUPEKIACHUN,
W.H.ITonomapesa, O.A.Kopuunosa, T.E.Jlommna, [1.B.MxeBckuii, moa peaakiueit mpod.
N.H.ITonomapesoii, - M.: Benrana-I'pad, 2018.- 240 c. : u.

PaGouas terpaab: Kosnosa T.A., [lonomapeBa U.H. buonorus. ba3ossiit ypoens: 11 knacc. PaGouas
TeTpaab JJIs ydanuxcs: o0meodpa3oBarebHbIX yupexaenuit. — M.: Benrana-I'pad, 2017. — 112c.;

B 10 knacce yueOnuka: Ilonomapesa 1.H., Kopuunosa O.A., Jlomununa T.E. buonorus:10 knacc:
0a30BbIil YPOBEHb: YUYCOHUK U1l ydanuxcs oOmeo0pa3oBaTeIbHBIX yupexkaeHui /moa pen. npod. M.H.
[Tonomapenoii. — M.: Benrana-I'pad, 2018.-224 c.: un.

Padouas Terpaab: Kosznosa T.A., [lonomapesa 1.H. buonorus. bazosiii ypoBenb: 10 knacc. PabGouas
TETpajb IS ydanmxcs o0meo0pa3oBaTeNbHbIX yupexxaeauid. — M.: Benrtana-I'pad, 2018. — 112c.
JJISl YHUTeS:

1).Koznosa T.A. O6miast 6uonorus. ba3oserit ypoBenb. 10-11 knaccel: MeTogu4eckoe mocoome K
yuebHuky B.M.CuBornaszosa, .b.Aradgonosoii, E.T.3axapoBoii «O6mas Onosorusi. ba3oBblif ypoBeHb».-
M.:Jlpoda, 2017,

2).baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonb1oit cipaBouHuK 1iis
IIKOJILHUKOB U TIOCTYIAOIINX B BY3bl.-M.:/Ipoda, 2017,

3).bonrosa N.B. Coopuuk 3aaa4 no O61mel 61MO0I0THH 171 TOCTYMAMUX B BY3bl.-M.: «OHuKC 21
BeKk» «Mup u obpazoBanue», 2018;

4).Koznosa T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 kinaccel. CnpaBounoe nocodue.-
M.:dpoda, 2018;

5).ITumenos A.B., [lumenosa U.H. buonorus. Jlunaktuyeckue marepuaisl K paszaeny «O0rmast
ouonorusi».-M.: «M3gaTeasctBo HI] DHAC», 2018;

6). KonrposeHo-u3mMeputenbHbie MaTepuanbl. buosorus. 10 kimacc. Coct.H.A.Boraanos.- M.: BAKO,
2018.- 80 c.

7). KontponsHO-u3MepuTenbHbie MaTepuaisl. buonorus. 11 knace. Coct.H.A.bornanos.- M.: BAKO,
2018.- 80 c.

Multimedia - mnoaaep:xka kypca «O0masi 6H0JI0TUsI»

1. Bupryansnas mkona Kupuiana u Medoaus. Penerurop no 6uonoruu. — «Kupumt u Medonuii».

bubnuoreka 3MeKTPOHHBIX HAMIIAIHBIX Tocoouid. buonorus. 6 — 9 knacc. — «Kupumt u Medoauinn

3. MyneTumenuitHoe ydeOHOe mocobOue HoBoro obOpasua. buonorus. Anaromus U (GU3HMOIOTHUSL
yenoseka. — «IIpocsemenue»

no

WHTepHeT — pecypchl Ha YCMOTPEHHUE YUUTENS U 00y4YaroIXCs.

Ilepeyensb cpeacTB 00y4eHus:
o Tepbapuii mo obmieit buonoruu,
e KOMIUIEKT TabmuIl 1o pazaeny «O0rmas Ouoaorus,
e MYIbTUMEAWIHBIC MPE3CHTAIINH,

e KOMIIJICKT My.]'[BTHMC,Z[HfIHOFO O60py,Z[OBaHI/IH.



