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MossicHnTeNnbHaA 3anuckKa

Pabouyasi nporpamma cpefHero o6uiero obpasoBaHus Mo 6uonorum
(6a30Bblii ypoBEHL) COCTaBneHa Ha OcHOBe deaepanibHOrO 3akoHa OT
29.12.2012 Ne 273-93 «O6 obpasoBaHun B Poccuiickoii degepauymn»,
defepasibHOTO  rOCYAapCTBEHHOTO  06pasoBaTeslbHOro  cTtaHgapTta
cpegHero obuwero obpasoBaHus, KoHuenuum npenogaBaHns yvyebHOro
npegmeta «bBuonormsi» M OCHOBHbIX  MOMOXEHWA  [pumepHoi
nporpaMmmbl BOCNUTaHUS.

Mpun pa3paboTke AaHHO NporpamMMbl TEOPETUYECKYHD OCHOBY A1
onpegesnenHnss NoaxodoB K (hOpMMPOBAHMIO COAEPXaHUSA YyyebHOro
npegmeta «buonorns» cocTtaBuN:  KOHLEMNTyaslbHble  MOSIOKEHMWS
CraHgapta O B3aMMOOOYC/IOBMIEHHOCTM  Leneid, coaepxaHus,
pesynbTatoB 00y4yeHMs W TpeboBaHWii K YPOBHIO MNOATOTOBKU
BbIMYCKHWKOB, MOMOXEHUA 06 o6Wwux uensx wu  npuHUMnax,
XapakTepusyloLlux COBpPEMEHHOe cocTosiHue cuctembl COO B
Poccuiickoii deaepaummn, a Takke NofIoXKeHUst 0 cneyudmke 6rnonoruu,
€€ 3HauyeHMM B MO3HAHWM XMBOW nNpupoabl M  obGecnevyeHum
CyLL,eCTBOBaHMA 4esioBedeckoro obuiectBa. CorflacHO Ha3BaHHbIM
NOSIOKEHUSAM onpeesieHbl OCHOBHble (OYHKUMM nporpamMmbl 1 eé
CTPYKTYpa.

Mporpamma paét npeactaBfieHe O uensx, 06 obuwen cTpareruu
06yyeHus, BOCMUTaHWA W pasBuUTUS ObydyaloLlmMxcsa cpeacTsamm
yyebHOro npegmeTta «buonorus»; onpegenser  06sA3aTesibHoe
npeaMeTHOe cofepXxaHuue, €ero CTPyKTypy, pacnpegeneHue no
pasgenam/TeMaM, pekoMeHAyeMyl Moc/efoBaTeNbHOCTb M3y4veHus
y4yebHOro matepmana ¢ y4yeTom MexXnpegMeTHbIX U BHYTPUNPEeAMETHbIX
CBA3eil, NorMkM  obpaloBaTesibHOrO0  Mpouecca,  BO3PACTHbIX
ocobeHHocTeli obyvatowmxca. B nporpamMme Takke yuMTbiBAKOTCA
TpeboBaHMA K NAAHWPYEMbIM JIMYHOCTHbIM, MeTanpeamMeTHbIM 1
npeaMeTHbIM pesysibTataMm o06yyeHuss B (DOPMUPOBAHUN OCHOBHbIX
BUAOB Yy4ebHO-NO3HaABATE/IbHON AeATe/IbHOCTU/YYEeOHbIX OEelCTBUiA
obyyalolmMxcsi N0 OCBOEHWD  COAEPXaHus  BUONOrM4Yeckoro
obpaszoBaHus.

B nporpamme yye6Horo npegmeta «buonorusa» (10 knacc, 6a30Bblit
YPOBEHb) peanns3oBaH MPUHUMN NPEEMCTBEHHOCTU B  U3YYEHUM
6uonoruun, 6narogapsi YeMy B Hell MpocMaTpyBaEeTCSl HanpaB/IEHHOCTb
Ha pasBUTME 3HaHWi, CBSA3@HHLIX C (POPMUPOBAHUEM ECTECTBEHHO-
Hay4yHOr0  MWPOBO33PEHUS, LIEHHOCTHbIX OpUEeHTauuil  JIMYHOCTH,
3KOJSIOTMYECKOTO  MbILLNEHNS, NPeACcTaB/ieHWin 0 340poBoM obpase
XN3HN N GEepexHbIM OTHOLLEHWEM K OKpYXalLlein NpupoaHoii cpeae.
MoaToMy Hapsgy C U3ydeHneM O6LLEOUONOTYECKUX Teopuii, a Takke



3HAHU/T O CTPOEHWM XMBbLIX CUCTEM Pa3HOTO paHra W CYWHOCTU
OCHOBHbIX MPOTEKALWMX B HUX MPOLECCOB, B MporpaMMe YAesneHo
BHMMAHNE WCMO/Ib30BaHMI0 MOMYyUYEHHbIX 3HAHWI B MNOBCEAHEBHOI
XU3HW AN peLleHns NpUKNadHbIX 3a4a4d, B TOM uuncse: npouiakTku
HacfeAcTBEHHbIX 3a6oneBaHulii  YenoBeka, MeAVKO-TEHETUYECKOTO
KOHCY/IbTUPOBAHNS!, O6GOCHOBaHMS 3KOMOMMYECKU Lies1ecoo6pasHoro
NoBefIEeHNs B OKpyXalollleii NpUpPoAHOI cpeae, aHanusa BUSHUS
XO3AACTBEHHOI AEATENBHOCTY Ye/loBEKA Ha COCTOSIHWUE MPUPOAHbLIX U
WCKYCCTBEHHbLIX 3KOCUCTEM. YCWU/IEHMEe BHUMaHUS K NpPUKNaAHOi
HanpaB/ieHHOCTU YyuyeBHOro npeameTa «bBuosorus» NPOAUKTOBAHO
HEeo6XOAMMOCTLI0 OGecnevYeHnst YCoBUii ANa pelleHus oAHol U3
aKTyaslbHbIX 337a4 LIKOMbLHOrO 6MO/I0rMYeckoro o6pa3oBaHiis, KoTopas
npegnonaraetT  (OPMUPOBaHME Yy  0GY4alOWMXCS  CMOCOGHOCTM
afanTupoBaThCA K UW3MEHEeHVSIM  [AMHAMWYHO  pa3BMBalOLLErocs
COBpPEMEeHHOro Mupa.

O6LwWan xapakTepncTuka yue6Horo npegmera

YuebGHblli npegmMeT «buonornsa» B cpegHeM 06uieM 06pa3oBaHum
3aHMMaeT BaxHoe wMecTto. OH ob6ecneunBaeT (oOpMUpOBaHNE Yy
obyJatoLmxcsa NpeacTaBNeHNA 0 HayYHOWN KapTUHe MUPa; pacLumpsieT 1
0606LLaeT 3HAHNS O XUBOI NpMpoge, €€ OTINYUTESbHBLIX NPU3HaKax —
YPOBHEBOW opraHusauum W 3BOMIOUMM; CO34AET  YCIOoBUA  ANS:
No3HaHUsl 3aKOHOB XXMBOW NPMPOAbI, hopMUPOBaHUS PYHKLMOHa/TbHOW
rpaMoOTHOCTW, HasbIKO8 3[0pOBOro K 6Ge3onacHoro obpasa XW3Hu,
3KOJIOTMYECKOTO  MbILL/IEHNS, LEHHOCTHOTO OTHOLUEHUS K )KMBO
NpupoAE ¥ YesioBeKY.

Bonbllioe 3HayeHne yyebHbIi npeameT «buonorusa» MMeeT Takke
ONA  pelleHns BocnUTaTeNbHbIX W pa3BMBaOWUX 3a4ad cpegHero
obuwlero o6pasoBaHusA, counanusauum - obyvarowmxcsa.  MsydeHue
6unonorum obecneunsaet ycnosus ans dhopmupoBaHus
WHTENNEKTYa/IbHbIX,  KOMMYHUKAUWOHHLIX 1 MHGOPMAaLMOHHBIX
HaBblKOB, 3CTETMYECKOM Ky/bTypbl, CMOCOGCTBYET  WMHTerpauuu
OGMOMOTNYECKNX 3HAHWIA C NPeAcTaB/eHVAMU W3 APYrnX  y4yebHbIX
npegmeToB, B 4acCTHOCTU, OU3UKKM, XMMUKM U reorpadmu. HassaHHble
NOMIOXEHNss O npefHasHayeHnyn y4yebHoro npegmeta  «buonorns»
COCTaBUM OCHOBY A/11 oOnpefesieHns noaxofos K 0Téopy u
CTPYKTYPVPOBAHMIO €ro CofepxaHus, npeAcTaBfieHHOr0 B [AaHHOM
nporpamme.

OTbop copepxaHus yuyebHoro npegmeta «buonorus» Ha 6a30BOM
YPOBHE OCYLLECTBNEH C MNO3NLUMIA Ky/bTYpoCcOoO6pasHoro nogxosa, B
COOTBETCTBMU C KOTOPbIM OGydvaloLmecss AO/MKHbI OCBOWUTb 3HAHUS U



YMEHUS, 3Hauumble A5  (POPMUPOBAHMA  OOLWEN  KynbTypbl,
onpeensowne afekBaTHoe MOBEAEHME 4e/loBeKa B OKpyXxatoLleli
npupoaHoli cpepe, BOCTPEOOBaHHblE B MOBCEAHEBHON XU3HU WU
npakTnyeckoi aedtenbHocTn. Ocoboe MecTo B 3TO CUCTEME 3HAHWIA
3aHMMAalOT 3NEMEHTbl COAEPXaHusi, KOTOpble CAyXaT OCHOBON ANs
popMMpoBaHUsA  MNPeACTaB/IEHMA O COBPEMEHHON €CTEeCTBEHHO-
Hay4YHON KapTMHE Mupa W LEHHOCTHbIX OPWEHTALMSIX JIMYHOCTMH,
CNOCOBCTBYIOLLMX T'yMaHM3aLmMn 61Monornieckoro o6pasoBaHus.

CTpyKTypuypoBaH/e cogepXxaHus yuebHoOro maTepuasna B nporpamme
OCYLLECTB/IEHO C YYETOM MPUOPWUTETHOTO 3HAYeHWs 3HaHwil 06
OT/INUNTESBHBIX OCOBEHHOCTSX XWBOW NpPMPOAbl, O €€ YPOBHEBOV
opraHuzaumMm u sBofouun. B cOOTBETCTBUM C 3TUM B CTPYKType
yyebHOro  npegmeta  «buosnorusa» BblAeNieHbl  cregylowime
copepxartesibHble SIMHUK: «Buonorust kak Hayka. MeTogbl HayyHOro
no3HaHus», «Knetka kak 6uonormyeckass cuctema», «OpraHusM Kak
6uonornyeckas cuctema», «CuctemMa U MHOroobpasne opraHM4eckoro
MUpa», «SBOJIIOLUS XUBOW NPUPOAbI», «DKOCUCTEMbI U NPUCYLLIME UM
3aKOHOMEPHOCTU».

Lienu u 3agaum yue6Horo npegmera

Llens u3yyeHuss ydebHoro npegmeta «buonorna» Ha 6a30BOM
YPOBHE — OBflafeHne Ooby4alLWUMNCS 3HAHUSIMU O CTPYKTYPHO-
(PYHKUMOHa/IbHOW OpraHu3auMm >XMBbIX CUCTEM pa3HOro0 paHra u
npuobpeTeHne yYMEHWIn KCNOSMb30BaTb 3TU 3HAHUS A/ TPAMOTHbIX
JelcTBUA B OTHOWIEHMM OOGBLEKTOB >XMBOM MpUPOAbI U  peLLeHns
Pa3/INYHBIX XN3HEHHbIX NPOGIEM.

JocTwkeHne Lenm m3ydeHust ydebHoro npegmeta «buonorus» Ha
6a30BOM YpOBHe 06ecneymBaeTcs peLueHneM creayowmx 3aoay:
OCBOEHME OOy4alwWwumMucs CUCTEMbI 3HAHUA O  BUOIOTUYECKUX

TEOpUsIX, Y4YeHUsX, 3akoHaX, 3aKOHOMEpPHOCTSX, runoTesax,

npaBunax, Cny>xatimMx OCHOBOM 415 hOpMMpPOBaHNS NPeACTaBIEHNA

O €eCTEeCTBEHHO-Hay4yHO KapTUHE Mupa; O MeTodax HayyHoro

MO3HaHWSA; CTPOEHMM, MHOr006pasnn 1 0COBEHHOCTAX XMBbLIX CUCTEM

pa3HOro YPOBHSA  OpraHvM3aumn;  BblOAIOWMXCA  OTKPbITUSX U

COBPEMEHHbIX UCC/Ief0BaHNsAX B G1ONOTNK;
popMMpoBaHue y 06yYaroLMXC No3HaBaTE bHbIX, MHTENNEKTYaIbHbIX

N TBOPYECKMX CMOCOGHOCTE B NpOLEecce aHa/m3a AaHHbIX O MyTsAX

pasBuMTUs B OMOMOTMM HayuHbIX B3INS40B, UAeli U NoAxonoB K

N3YYEHUIO XXMBbIX CUCTEM PA3HOIO YPOBHSI OpraHu3aumu;
CTaHOBMEHNEe Yy oby4yarowmxcs obuleii KynbTypbl, (OYHKLWNOHASIbHOM

rPaMOTHOCTW, pa3BUTME YMEHUIA OOBSCHATbL U OLEHMBATbL SABMIEHUS



OKPY>XaloLLEero Mupa XMBOM Npupodbl Ha OCHOBAHWW 3HAHWIA W”
onbITa, MONYYEHHbIX NPY N3yYeHUn 61onoruu;

hopMupoBaHmne y oby4atoLLMXCs YMEHMWIA WAMHOCTPUMPOBATL 3HAYeHue
OGMOMOTMYECKNX 3HAHWI B MPaKTUYECKON AesATeNbHOCTU 4YesioBeka,
passuTUn COBPEMEHHbIX MeANLMNHCKNX TEeXHO/0rni n
arpobroTEXHOOINIA;

BOCNMTaHVWE YOEXAEHHOCTM B BO3MOXHOCTM MO3HAHWUS 4YE/0BEKOM
XMBOI Mpupoabl, HEOBXOAMMOCTY GEpPEXHOro OTHOLUEHWS K Hel,
COGNOAEHNA 3TUYECKMX HOPM MpU MNPOBEAEHUN OUOMOTUYECKNX
nccreoBaHuii;

0CO3HaHWe LLeHHOCTW GUOOTMYECKUX 3HAHWIA 47151 NOBbILEHUS] YPOBHS
3KOJIOTMYECKON  KyNbTypbl, ANns  (opMMpoOBaHMSA  Hay4yHOro
MUPOBO33PEHNS;

NPYMEHEHNE MNPUOBPETEHHLIX 3HAHWIA W YMEHWIA B MNOBCELHEBHOW
XW3HW [N OUEHKM NOCNEeACTBMIA  CBOel  AesiTeNlbHOCTU Mo
OTHOLLEHMIO K OKpyxawweih cpefe, COBCTBEHHOMY 3[0POBbIO;
060CHOBaHNe 1 cobnaeHne mep NPoUIakTUKK 3aboneBaHuii.

MecTto yuye6GHOro npegmeTa B yHeGHOM N/iaHe

B cucteme cpepgHero obuiero obpasoBaHus «bnonorusy», nsyyaemas
Ha 6a30BOM YpPOBHe, SIBNSETCA 06A3aTesibHbIM y4eOHbIM NMpegMeTomMm,
BXOAAWMM B COCTaB MpeaMeTHOl obpasoBaTenibHOi obnactu
«EcTecTBeHHble Hayku». YU4ebHbIM N1aHOM Ha eé M3yyeHne OTBeAeHO
34 yuyebHbIx Yaca, no 1 yacy B Hegento B 10 knacce.

Vicnonb3yemblii yuyebHuk: O6was 6uonorma. 10 knacc. BasoBblii
ypoBeHb. B.. Cuornasos, N.b. AradpoHoBa, E.T. 3axapoBa.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA
YUYEBHOI'O ITPEJMETA «bHAOJIOI' ASI»

CornacHo ®roC COO, ycTaHaBnMBalTCA TpeboBaHMSA K
pesynbTataM OCBOEHWS 06y4yaloWMMUCA NPorpaMm CpefHero obLuero
06pasoBaHmnA: IMYHOCTHLIM, MeTanpeAMeTHbIM U NPEeAMETHbIM.

NMNYHOCTHbIE PE3Y/IbTATDI

B CTpyKType J/IMYHOCTHbIX pe3y/ibTaToB OCBOEHMS NpegMeTa
«Bronorvs» BblgeneHbl cnegyolme CocTaBNsilOLME: OCO3HaHUe
00yyalLWMMNCA  POCCUACKOM  FpaXaaHCKOM  WMAEHTUYHOCTM  —
rOTOBHOCTM K camMopasBuUTHIO, CaMOCTOSITE/TbHOCTM n
caMoOnpeaenexHnto; Haau4yue Momusayuu K OO6ydYeHuo 6Guonoruu;



yesieHanpas/ieHHoe pas3sumue BHYTPEHHUX YOEeXAeHWl i NIMYHOCTU Ha
OCHOBE K/IIOYEBbLIX LIEHHOCTEl M UCTOPUYECKUX Tpaguumii pasBuTUs
6GU1OMIOrMYECKOr0 3HaHWS; 20MOBHOCMb U CNOCOGHOCMb 0BYyvatoLLmMXCa
PYyKOBOACTBOBATLCSA B CBOEN AEeATE/IbHOCTU LeHHOCTHO-CMbIC/IOBLIMU
yCTaHOBKamu, MPUCYLLUMMU CUCTEME 6BKMOMorMYeckoro ob6pasoBaHus;
Haslu4ue 3K0SI0rMYeCcKoro Npasoco3HaHusl, ChocCoObHOCMU CTaBUTb Lenn
N CTPOWTb XU3HEHHbIE M/1aHbI.

JInyHocTHble  pe3ynbTaTbl OCBOEHWs npeameTa  «buonorus»
OOCTUratoTCsa B €MHCTBE YY4EOHOIN 1 BOCNMTaATENbHOW AEATE/IbHOCTY B
COOTBETCTBMU C TPaAWLMOHHBIMU POCCUIACKAMMN COLMOKYNbTYPHBIMM,
NCTOPUYECKUMW U JYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU, NPUHATHIMU
B o6LlecTBe MpaBuiamMy M HOpMamWu MOBEAEHMS U CNOCOBGCTBYIOT
npoueccaMm CaMOMO3HaHWs, CaMOBOCMMTaHUS U  CaMopas3BUTUS,
pas3BuUTUS BHYTPEHHeIA no3umn
JINYHOCTW, MaTPMOTM3MA, YBaXEHMS K 3akoHYy W MpaBonopsaky,
4yenoBeky Tpyda M CTaplemy MNOKO/IEHUO, B3aUMHOIO YBaXKeHUs,
GEPEXHOT0 OTHOLWIEHMS K KyNbTYpPHOMY Hacneauio u Tpaguumsam
MHOroHaumMoHasibHOro Hapoga Poccuiickoin depepaunn, npupoge u
oKpyxatoLeli cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHNA y4eBHOro npeamMeTta «buonorus»
JO/MKHbI  OTpaXaTb [OTOBHOCTb M CMNOCOGHOCTb  OByyaroLmxcs
PYKOBOACTBOBaTLCA CHOPMUPOBAHHON BHYTPEHHEN NO3uNLMeid INYHOCTH,
CMCTEMOI  LEHHOCTHbIX  OpWEeHTauWii,  MO3UTUMBHLIX  BHYTPEHHWUX
ybexieHuiA, COOTBETCTBYHOLUMX TPaAVNLMOHHBIM LIEHHOCTSAM POCCUIACKOro
06L1eCcTBa, pPacLUMPEHME XU3HEHHOrO OMbiTa WM OMbiTa AESITENbHOCTU B
npoLecce peanusaunMmM OCHOBHbIX HarnpaBfieHWiA  BOCNUTATENbHOM
[esiTeNbHOCTY, B TOM YMC/e B YaCTU:

1. I'pasicdanckozo eocnumaHus:

C(hOPMMPOBAHHOCTb  FPaKAAHCKOW  Mo3vuumn  oby4yarowerocs  Kak
aKTUBHOrO 1 OTBETCTBEHHOIO Y/IEHA POCCUINCKOr0 06LLEeCTBa;

0OCO3HaHWEe CBOWMX KOHCTUTYLIMOHHbLIX NPaB U 06513aHHOCTEN, yBaXkKeHe
3aKoHa 1 NpaBoONoOpPsAKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOlW AeATeNbHOCTM NpY CO34aHuu
y4ebHbIX MPOEKTOB, PELlEHMN YUYeBHbIX U No3HaBaTefbHbIX 3ajad,
BbIMOMIHEHNN BUOIOTUUECKNX SKCNIEPUMEHTOB;

CNoCcoGHOCTb OnpeAensiTb COGCTBEHHYH MO3ULMI0O MO OTHOLUEHUIO K
SIBMIEHNSIM COBPEMEHHOM XN3HN U 0O BSICHSATL €6;

yMeHMe  yunTbiBaTb B CBOWX  AEWCTBMAX  HEO6XOAMMOCTb
KOHCTPYKTUBHOIO B3aUMOAEeNCTBUA nogei c pasHbIMK
ybexaeHnamn,  KynbTypHbIMW  LEHHOCTAMW M COUMaibHbIM
NosIoXeHNeM;



rOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOIO BbINOMHEHMUS
yuyeBHbIX, MNO3HaBaTeflbHbIX W UCCMedoBaTesNlbCKUX  3ajad,
YBAXUTE/IbHOE OTHOLUEHWNE K MHEHWIO OMMOHEHTOB MPU 0GCYXAEHN
CMOPHbIX BOMPOCOB GMOMOrMYECKOr0 COAEPKAHNS;

FOTOBHOCTb K F'yMaHUTapPHO 1 BONOHTEPCKOI AeATeNbHOCTH.

2. IlTampuomu4eckozo eocnumaHusi:

ChOPMMPOBAHHOCTL ~ POCCUICKOW  TPaX4aHCKOW  MAEHTUYHOCTM,
naTpuoTMama, YBaXeHuWss K  CBOEMY  Hapogy, 4yBCTBa
OTBETCTBEHHOCTM neped PoanHoi, ropaocT 3a CBOI Kpaii, CBOH
PogunHy, cBOW $3blK W KynbTypy, MpoOWIOe W HacTosiuee
MHOrOHaLMOoHaIbHOTO Hapoga Poccuu;

LEHHOCTHOE OTHOLLUEHNE K MNPUPOAHOMY Hacnegnio U NamsTHUKaM
npupoAbl; OOCTUXeHuMsAM Poccum B Hayke, WUCKyccTBe, CMOpTe,
TEXHO/OTUAX, TPYAE;

CNOCOGHOCTb OLEHMBATL BK/a[ POCCUINCKMX YYEHBIX B CTAHOBJIEHUE W
passuTne GUOMOTMK, MOHVMaHWe 3HavyeHWst BMoMorMn B MO3HAHUK
3aKOHOB NPUPOAKI, B XM3HU Ye/TI0BEKA U COBPEMEHHOIO 06LLECTBA,;

naeliHan y6exaéHHOCTb, TOTOBHOCTb K CyXeHuto OTeyecTBy M ero
3alimTe, OTBETCTBEHHOCTb 3a ero cyaboy.

3. /Ilyx08HO-HpaecmeeHHO20 60CNUMAHUSsL:

0CO3HaHMe AyXOBHbIX LlEHHOCTEW POCCUIACKOro HapoAaa,;

CchopMNPOBAHHOCTb HPaBCTBEHHOIO CO3HaHwuA, 3TUYECKOro
nosefeHns;

CMOCOGHOCTL  OUEeHMBATb CUTyaUuld W MPUHMMAaTb  OCO3HAaHHble
pelleHnsa, OpPUEHTUPYACb Ha MOPasibHO-HPABCTBEHHbIE HOPMbI Y
LEHHOCTW;

0OCO3HaHMe JIMYHOro Bk/1aga B NoCTpoeHmne yCTOVI‘-II/IBOFO 6y,u,y|.|.|,ero;

OTBETCTBEHHOE OTHOLUEHWE K CBOMM PoAuTENAM, CO3[aHUI0 CEMbU Ha
OCHOBE OCO3HaHHOIO MPUHATUA LEHHOCTER CeMeWHON >XW3HW B
COOTBETCTBUY C Tpaanumnamn Hapogos Poccun.

4. dcmemuueckoz20 ocnumaxus:

3CTeTMYEeCKoe OTHOLLEHME K MUPY, BKOYasA 3CTETUKY ObiTa, Hay4yHOro
N  TexXHU4YecKoro TBOpYECTBa, CNOpTa, TpPyaa, O6LLI,eCTBeHHbIX
OTHOLLUEHWIA;

NOHNMaHNe 3MOLMOHa/IbHOTO BO3AENCTBUS XWMBOW Npupoabl n eé
LieHHOCT!;

FTOTOBHOCTb K CaMOBbIP&XEHW B pasHbIX BUAAxX WCKYCCTBa,
CTpeM/IeHVe NPosIBNATL KauecTBa TBOPYECKOW JIMYHOCTH.

5. dusuueckozo0 socnumaHus:
NoHMMaHne 1 peanusaums 340pOBOro M 6e30nacHOro obpasa >XU3HU



(3gopoBoe nuTaHue, COGMAEHNE TUTMEHNYECKUX NPaBUI U HOPM,
cbanaHCMpOBaHHbIA pexum 3aHATUA U OTAbIXa, perynspHas
m3nyeckass  aKTUBHOCTb), GEPEXHOro, OTBETCTBEHHOIO U
KOMMETEHTHOTO OTHOLUEHUSS K COGCTBEHHOMY (PU3MYECKOMY W
NCUXMYECKOMY 34,0PO0BbIO;

NOHVMaHUe LEHHOCTU MpaBWA WHAUBUAYANILHOTO W KOIEKTUBHOIO
6e30nacHOro NoBeAeHNs B CUTyaumaX, YrpoXxaiolyx 340pOBbi0 U
XWU3HW NOAEei;

OCO3HaHWe NOCNeACTBUA W HenpusiTUe  BPeHbIX  NPUBbIYEK
(ynoTpebneHus askoross, HapkoTUKOB, KypeHus).

6. Tpydosozo eocnumaHusi:

rOTOBHOCTb K TPyAY, OCO3HaHNe LLeHHOCTM MacTepcTBa, Tpyaosobue;

FOTOBHOCTb K aKTVBHOI AeATE/IbHOCTU TEXHOMNOMMYECKON 1 COLManbHOM
HanpasB/IEHHOCTKN, CMNOCOGHOCTb MHULMUPOBATL, NIaHMPOBaTL W
CaMOCTOATE/IbHO BbINO/HATbL TaKy AeATEIbHOCTb;

WHTEpEC K pas/imyHbiM cdoepam MNpoheccnoHaNIbHON [eATEeNbHOCTH,
yMeHne coBepllaTb OCO3HaHHbIA Bblbop Oyaylleint npodeccun u
peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE NaHbl;

rOTOBHOCTb X CMOCOOHOCTb K 06pa3oBaHMi0O U camMoobpa3oBaHMio Ha
NPOTSHKEHNN BCEW XU3HU.

7. DKo/102u4ecKo20 6ocnumaHus:

3KOJI0TMYECKN LenecoobpasHoe OTHOLLIEHME K NPUpOAE Kak UCTOYHUKY
XW3HN Ha 3em/ie, OCHOBE eé CyLLeCcTBOBaHUS;

MOBbILLEHWE YPOBHSA 3KOIOMMYECKON KyNbTypbl: NpuobpeTeHve onbiTa
NAaHNPOBaHNA MOCTYMKOB M OLEHKA WX BO3MOXHbIX MOC/eACTBUiA
4N OKpyXaloLeli cpegpl;

0OCO3HaHWe rn106anbHOro xapakrepa 3Konormyeckux npobnem n nyTeii
UX pPeLUEHNs;

CMOCOBOHOCTb MCMO/Mb30BaTb NpuobpeTaemMble NPU N3yvYeHUn BMooruun
3HaHUS W YMEHVUs Mpu  pelweHun npobaem, CBs3aHHbIX C
pauvoHasibHbIM  NPUPOAONO/b30BaHneM  (cobngeHne npasui
noeefeHns B NpMpoae, Hanpas/ieHHbIX Ha COXpaHeHe paBHOBeCKS
B 3KOCMCTEMaX, OXpaHy BUAOB, aKOCUCTEM, Bruocdepbl);

aKTMBHOE Henpusatue JencTBUiA, MNPUHOCALLMX BPeL, OKpyXaroLler
NPUPOAHOI cpefe, YMEHVMe NpOrHo3upoBaTb HebnaronpusiTHble
3KOMOTMYECKMe MOCNeACTBUS NPeanpuHMMaemMbIX AeWCTBUA 1
npefoTBpaLwlaTb ux;

Ha/IMume pasBUTOTO 3KOJIOTMYECKOrO  MbIL/IEHNS,  9KOSI0rMYECKOi
KyNbTypbl, ONbiTa AEATE/IbHOCTU 3KOJI0TMYECKON HanpaB/ieHHOCTH,
yMeHus pyKOBOACTBOBATbLCSA nmu B nosHasaTeIbHOW,
KOMMYHWUKaTUBHOW M COLUMasIbHOW NPakTuKe, FOTOBHOCTU K y4acTuio



B NPaKTU4eCKOW AeATesIbHOCTM 3KONOrMYEeCKON HanpasieHHOCTH,
8. IlenHOCMU HAYy4YHO20 NO3HAHUSL:

CPOPMUPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHLLETO
COBPEMEHHOMY YPOBHIO Pas3BUTUA Haykm U  OGLLECTBEHHOINA
NpPaKkTUKM, OCHOBAHHOIO Ha AMasiore KysbTyp, CMNOCOGCTBYHLLErO
OCO3HaHMWI0 CBOEro MecTa B MOINKY/IbTYPHOM MUPE;

COBEpLUEHCTBOBAHNE A3bIKOBOM W uMTaTe/IbCKON  Ky/bTypbl  Kak
cpefcTBa B3aMMOAENCTBUSI MEXAY MOABMW U NO3HAHMS MUPA,;

NOHNUMaHNe cneundvkn BUoMorMn Kak Hayku, OCO3HaHWe eé ponuv B
hopMUPOBaHNM PALMOHA/IBHOTO HAYYHOr0 MbILWIEHUS, CO34aHUU
LLe/IOCTHOrO NMpeaAcTaBeHnst 06 OKpyXaroLwem MUPEe Kak O eMHCTBE
npupoabl, 4esioBeka W 06WecTBa, B MNO3HAHUN NPUPOAHbIX
3aKOHOMEPHOCTE W peLLeHMn NPo6MeM COXPaHEHMS MPUPOAHOro
paBHOBECUS;

yb6exaeHHOCTb B 3HAYMMOCTM  6uonormm A1 COBPEeMEHHOW
uMBUAM3aUMMN: 0BGECTEYEHNS HOBOTO YPOBHSI Pa3BUTUS MeLMLMHLI;
CO3aHNs1 MEepCrneKTUBHbIX BGUOTEXHOMNOINIA, CMNOCOGHBLIX peLuaTb
pecypcHble npob/aeMbl pasBUTMSA YesiOBEYecCTBa; Moucka mnyTei
BbIX04a M3 1006asibHbIX 3KOMOrMYEeCcKuX npobsiem u obecnevyeHus
nepexoga K  yCTOWAYMBOMY passuTuio, pavlmoHanbHOMY
MCMNONb30BaHWI0 MPUPOAHBLIX PECYPCOB M (HOPMUPOBAHMIO HOBbIX
CTaH4aPTOB XMU3HU;

3aVHTEepPeCcOBaHHOCTb B MOJly4YeHUM OGUMONOrMYEcKMX 3HaHWi B Lensx
MOBbILLEHNS 06LLEel Ky/bTypbl, ECTECTBEHHO-HAY4YHO rpaMOTHOCTM
Kak COCTaBHOW yacTtu hyHKLMOHATbHOW rPamMoTHOCTM
obyJatowmxcs, opmrpyemoi Npu nsyyeHnn 6uonoruu;

MOHMMaHMe  CYLWHOCTM  METOAOB  MO3HAHWS,  WCMOMb3yeMbIX B
€CTEeCTBEHHbIX Haykax, CMOCO6HOCTb WCNOMb30BaTb MNOsyvyaeMble
3HaHMS ANS1 aHa/IM3a U OOBSICHEHNA SIB/IEHUIA OKPY)KatoLLLEro mupa u
NPOMCXOAALWMX B HEM W3MEHEHWIA; YMEHWe fAenaTb OOGO0CHOBaHHbIE
3aK/II0YEHUS] Ha OCHOBE Hayu4HbIX (PAKTOB M UMEIOLLMXCA AaHHbIX C
Lie/blo NOJTyYEHNsT AOCTOBEPHbIX BbIBOAOB;

CNOCOGHOCTb CaMOCTOATE/IbHO WCMO/Ib30BaTb GUOIOTMYECKUE 3HaHWA
4NAa peleHns npobsiem B peasibHbIX XXU3HEHHbIX CUTyaLmsX;

OCO3HaHWE  LUEHHOCTU  Hay4yHOW  [esiTeNlbHOCTW,  FOTOBHOCTb
OCYLLECTBNATL MPOEKTHYIO W WCCNeA0BaTesbCKyd AeATEe/IbHOCTb
WHAMBUAYANBHO W B rpynne;

rOTOBHOCTb W CMOCOOGHOCTb K HEMNpPepbIBHOMY 06pa30BaHUi0 U
camMo06pa3oBaHuio, K akTUBHOMY MO/IYYEHMIO HOBbIX 3HAHWA MO
6K1OMOrMN B COOTBETCTBUN C XKN3HEHHBIMW NOTPEGHOCTSAMM.

B npouecce [OCTWXEHWS JIMYHOCTHBIX Pe3y/bTaTOB OCBOEHUS



obyvyalolwmmmncs nporpamMmbl  cpefgHero o6ulero obpasoBaHus Y
0byyaloLMXCA  COBEPLUEHCTBYETCA  3MOYUOHa/IbHLIO  UHMeEs/1ekm,
npegnonararwmii ChoOpMUPOBaHHOCTb:!

CaMOCO3HaHUsI,  BK/IOYalOWe20 CnocobHOCMb  NOHUMamb  CBOE
3MOYUOHa/IbHOE  COCMOSsIHUe, Budemb  Hanpas/eHusi pa3su-
musi cobcmBeHHOU 3MOYUOHa/IbHOU cqbepbl, 6bimb YBEPEHHLIM
B cebe;

camopezy/iuposaHusi,  BK/IKYalOWe20  CaMOKOHMpPOJ/b,  YMeHue
npuHUMams ~ OMBEMCMBEHHOCMbL 3@  CBOE  NoBEOeHue,
cnocobHocmb adanmuposamsCsi K IMOYUOHA/IbHbIM U3MEHEHUSIM U
nposiB/ISiMb 2U6KOCMb, 6bIMb OMKPbIMbIM HOBOMY;

BHympeHHel momusayuu, sk/arodarowjeli cmpemMaeHue K 00CMUXeHUH
yenu U ycnexy, ONMUMU3M, UHUYUAMUBHOCMb, YyMeHue
delicmsoBameb, UCX0051 U3 CBOUX BO3MOXHOCMeU;

aMnamuu, Bk/aHarouweli cnocobHoCmMb NOHUMamb 3MOYUOHA/IbHOE
cocmosiHue 0pyaux, ydumbiBamb €20 hpu  ocyuwjecms/ieHuu
KOMMYHUKayuu, chOCO6HOCMb K COYYBCMBUIO U CONEPEXUBAHUI;

coyuasibHbIX HaBbIKOB, BK/IIOHaKOUWUX CNOCOGHOCMbL BbiCMpausamsb
OMHOWeHUST ¢ Opyaumu J/100bMU, 3ab60mumbCsl, NPOSIB/ISIMb
UHMepec U paspewiams KOHH/IUKMBbI.

METAMNPEAMETHbIE PE3Y/IbTATbI

MeTanpegMeTHble pe3y/ibTaTbl OCBOEHWS y4yeBGHOro npegmeTa
«bunonorus» BK/IOYaom: 3HaYUMble ans dhopmmpoBaHus
MUPOBO33pEHMS obyvatoLmnxcs MEeXANCLUMUMIMHAPHbIE
(MexnpeameTHbIEe) obueHay4YHble NOHATUSA, oTpaxarlme
LUEe/IOCTHOCTb Hay4yHO KapTuMHbl Mupa ©  cneunduky MeToAoB
NMo3HaHWs, WCMNO/Ib3yEMbIX B €CTECTBEHHbIX Haykax (BeLlecTBo,
3Heprus, sBfieHMe, NpoLecc, cucTtema, HayuHblli hakT, npuHLMN,
rmnoTesa, 3aKOHOMEpPHOCTb,  3aKOH, Teopus,  UCC/efoBaHue,
HabnwgeHne, W3MepeHue, 3IKCNEPUMMEHT W  Ap.); YHMBEPCa/IbHbIE
yyebHble aevicteus (no3HaBatesibHbIE, KOMMYHWKaTUBHbIE,
perynsTuBHble), obecneumBarolime opmMnpoBaHie IYHKLMOHAILHO
rPamMoTHOCTM M COUM&/IbHOW  KOMNEeTeHuun  0ByuvaroLmxcs;
CMNOCOBHOCTb obyyvatomxcs MCMonb3oBaTtb OCBOEHHbIE
MEXAUCUUNIVHAPHbIE, MAPOBO33PEHYECKME 3HAHNS N YHUBEPCA/IbHBIE
yuyebHble AeNCTBUS B NO3HABATE/IbHO 1 COLMasIbHOM NpakTuKe.

MeTanpegMeTHble pe3ysbTaTbl OCBOEHUS MNpPOrpaMMbl CPEAHEro
o6Lero o6pasoBaHNA [O/MKHbI OTPaXaTh:

OegnadeHue YHueepca/ibHbIMU y"le6HblMll no3HaeameAbHbIMU Oelicmeusamu:



1) 6azoeble 102uuecKue deticmeusi:

CaMOoCTOAATE/IbHO (DOPMYNMPOBaTb W aKTya/m3npoBaTb Mpob6nemy,
paccmaTpvBaTtb €€ BCECTOPOHHE;

1CMNo/b30BaTh MPU OCBOEHUWN 3HAHUI NPUEMBI JIOTMYECKOTO MbILLIEHUSA
(aHann3a, cuHTe3a, CcpaBHeHWs, Knaccudukauun, o0606LeHUs),
packpbiBaTb CMbIC/T OMO/IOTMYECKNX MOHATUIA  (BblAENSATb WX
XapakTepHble MNpU3HaKW, YyCTaHaBNMBaTb CBSI3M C  [APYIMMM
NOHATUAMM);

onpefenaTb LUenu AeATesibHOCTK, 3ajaBas napameTpbl U KpUTepum nx
OOCTWXKEHWUsI,  COOTHOCWUTb  pes3ynbTaTbl  AesATe/IbHOCTM €
NoCTaBNEHHbIMW LIeNIIMU;

nucnosb3oBatb OMonoruyeckme MNOHATUA AN 00bACHEHUS hakToB U
ABNEHWI XNBOI NPUPOAbI;

CTPOUTb NIOTMYECKME paccyXpeHus (MHOYKTVMBHbIE, AeAyKTUBHbIE, NO
aHasnormun), BbISIBNSATb  3aKOHOMEPHOCTM W MPOTUBOPEYUSs B
paccMaTpvBaeMbIX  SBMIEHWsX, (hopmyvMpoBaTb  BbIBOAbl U
3aK/14eHns;

NPUMEHSATb  CXEMHO-MOAesbHble CpeAcTBa AN npeacTaB/ieHus
CYLLLECTBEHHbIX CBA3E/ M OTHOLUEHWI B M3y4YaeMblX GUOMOrMYECKNX
o6bekTax, a Takke NPOTMBOPEYUii pasHOro posa, BbISIB/IEHHbLIX B
pas/IMyHbIX MHPOPMALMOHHBLIX MCTOYHUKAX;

paspabartbiBaTb M/aH pelleHns npobsieMbl C Y4y€TOM aHanmnsa
MMEILLMXCA MaTepuabHbIX 1 HeEMaTepuasibHbIX PECYPCOB;

BHOCWUTb KOPPEKTVBbI B [AEATENIbHOCTb, OUEHMBATb COOTBETCTBME
pesynbTaTtoB uensm, oueHuBaTb pYCKM nocneacTeui
[eAaTenbHOCTY;

KOOPAVHMPOBAaTb W BbIMNOSIHATL PaboTy B YC/IOBUAX PEasTbHOrO,
BUPTYa/IbHOIO Y KOMOUHMPOBAHHOIO B3aUMOAECTBUS;

pasBuBaTb KpeaTUBHOE MbIW/IEHNE MNPV PELUEHNN  KM3HEHHbIX
npob6newm;

2) 6azoeble uccaedosamebcKue deticmeusi:

BMafleTb HaBblkamMu Yy4ebHO-MccnegoBaTeslbCKOA M MPOEKTHOW
[eATenbHOCTW, HaBblkaMM  paspelleHuss npobnem; obnagatb
CMOCOBHOCTBIO M TOTOBHOCTbIO K CaMOCTOSATE/IbHOMY — MOUCKY
METO/0B peLUeHNs nNpakTUyecknx 3agad, NPUMEHEHU0 pPassinyHbIX
METOA0B NO3HAHWS;

MCnosib3oBaTb pas/inyHblie BUAblI AEATE/IbHOCTU NO NOJ1Iy4YeHUO HOBOIo
3HaHWA, ero MHTepnpetauuu, npeobpasoBaHU0 U NPUMEHEHUIO B
YY4EOHbIX CUTyauusix, B TOM 4uC/le Npu CO3[aHWM YyYeObHbIX U
coumasibHbIX NPOEKTOB;

JopMMpOBaTb  Hay4HblAi  TUM  MbIWAEHNS, BMafeTb  Hay4HOI



TEPMUHOJIOTVEN, K/THOUEBLIMU NOHATUAMU U METOAAMMU;

CTaBUTb U hopMy/IMPOBaTh COGCTBEHHbIE 3a/aqn B 06pasoBaTe/bHO
[1eSITE/IbHOCTU W XN3HEHHBIX CUTyaLUsiX;

BbISIB/IAATb NPUUYMHHO-C/IECTBEHHbIE CBSA3M U aKTya/iM3nMpoBaTb 3adauy,
BbIABUrATb TUMNOTE3y €€ pEeLIeHNsl, HAxOoAWUTb apryMeHTbl Asis
[lokasaTenbCTBa CBOMX YTBEPXAEHWI, 3aaaBaTb nNapaMeTpbl U
KpUTEPUN pPeLleHNS;

aHa/IM3MpOoBaTh MOJIYYEHHbIE B XOA4E PEeLleHVst 3aaun pesysibTaThl,
KPUTUYECKN OLEHMBaTb WX [OCTOBEPHOCTb, MPOrHO3MpPOBaTh
N3MEHEHWE B HOBbIX YC/TOBUSIX;

[laBaTb OLIEHKY HOBbIM CUTYyaLMsIM, OLeHMBATb NPUOGPETEHHbIN ONbIT;

OCYLLECTBNATb LiesieHanpaBeHHblii  MOUCK nepeHoca Cpeacts U
CrMocoGoB AeNCTBUS B MPOhECCMOHAMBHYIO CPeay;

yMeTb MEepeHOCUTb 3HaHUSI B TO3HaBaTefIbHYD U MPaKTUYECKyo
06/1aCTN XM3HEAEATENIbHOCTH;

YMETb UHTErpUpOBaTh 3HAHWUSA U3 PasHbIX NPeAMETHbIX 061acTel;

BblABUIaTb HOBble WAeW, npeanaratb OPWUIMHasIbHbIE TMOAXOAbl W
pelleHnsi; CcTaBuUTb Npo6nembl W 3agayv, Aonyckatolime
aNbTepHATUBHbIE PELLIEHWS;

3) deiicmeus no pabome c ungopmayueli:

OPVEHTMPOBATLCS B pPas/InyHbIX MCTOYHMKAX WHdopmMaummn (Tekcte
y4yebHoro noco6us, Hay4HO-NonysipHo nuteparype,
GUOMOrMYECKNX CNOBapPsSX U CNpaBOYHMKAX, KOMMbIOTEPHLIX 6a3ax
JaHHbIX, B VIHTepHEeTe), aHan3MpoBaTb MHGOPMaLUMo PasnyHbIX
BMAOB M (OpPM MpeacTaBfeHNs, KPUTMYECKM OueHuBaTb eé
[OCTOBEPHOCTb 1 HENPOTUBOPEYUNBOCTb;

chopmMynMpoBaTb 3anpocbl M MPUMEHATb pPasfindHblie MeTOoAbl Npu
noucke u oTéope 6GMONOrMYecKoit nHopmaummn, Heobxoaumori ans
BbIMO/IHEHUST YYEeOHbIX 3a4aY;

npuobpeTtaTb onbIT MCMONb30BaHWs NHOpPMaLIMOHHO-
KOMMYHUKaTUBHbIX  TEXHOMOIWIA, COBEPLUEHCTBOBATL  KY/IbTYPY
aKTUBHOIO MCMOJIb30BaHUS Pa3/IMYHbIX MONCKOBbLIX CUCTEM;

CaMOCTOATENIbHO BbIOMpaTb ONTMManbHY0 (QopMy npeacTaBAeHNs
6uonoruyeckoii  MHgopmauun  (Cxembl, rpadukni, Auarpammel,
TabanLbl, PUCYHKN 1 OpP.);

MCMNONb30BaTb Hay4HbIA S3blK B KayecTBe cpeAcTBa npu paboTe c
6G1OMOrNYECKOiA NHthopmaumeii: NPUMEHSTb XUMUYeckme,
dmsnyeckme n MaTemMaTMyeckne 3Haku U CUMBOJIbI, (DOPMYIbI,
abbpeBunatypy, HOMeEHKNaTypy, UCNo/b30BaTb M Npeobpa3oBbiBaTh
3HaKOBO-CUMBOJINYECKNE CPEACTBA HAr/ISAHOCTY;

BNajeTb HaBblkaMu pacnosHaBaHus U 3alWmuTbl  UHJOpPMauuK,



WMHOPMaLMOHHOI 6e30NacHOCTU NIMYHOCTMN.

0Og/1adeHuUe YyHUBEPCA/TbHBIMU KOMMYHUKAMUEHbIMU Oelicmeusamu:
1) o6wenue:

OCYLLECTB/IATbL KOMMYHMKauuM BO BCEX Cchepax >XU3HU, aKTUBHO
yyacTBOBaTb B guasiore uay AMCKyccun Mo CyLLecTBy 06CyXaaemoli
Tembl (YMeHWe 3ajaBaTb BOMPOCHI, BbICKA3bIBaTb CYXAEHUS
OTHOCUTE/IbHO BbIMOMIHEHNS Npej/iaraemoii 3agayn, YyuuTbiBaTb
WHTEPEeCh! U COrTacoBaHHOCTb MO3ULMIA APYrnX YHaCTHUKOB auasiora
UAn AUCKyccum);

pacnosHaBaTb HeBepba/ibHble CcpeAcTBa  O6WEHUs, MNOoHUMAaTb
3HauYeHMe COUMa/IbHbIX 3HAKOB, NPEAMNOCbIIOK BO3HWMKHOBEHWS
KOH(DIMKTHBIX CUTyauuii; yMeTb CMSryaTb KOH(QMIMKTbI M BECTM
neperosopsl;

BNafeTb PasnnyHbIMK crnocobamy O06LeHNs 1 B3auMofencTeus;
NMOHUMAaTb HaMepeHus ApPYrux Ntofei, NposiBAsSTb YBaXUTEIbHOE
OTHOLIEHMEe K cobecedHVKy W B  KOpPpekTHoOW  dopme
hopMynMpoBaTh CBOU BO3PaXKEHUS;

pa3BEPHYTO W  JIOTMUYHO M3naratb CBOK  TOUKY 3pEHUMs C
MCMNONb30BaHNEM S3bIKOBbIX CPEACTB;

2) coemecmHasi 0esime/AbHOCMb:

NoOHMMaTb M WCNOMb30BaTb  MNpeMMyLLecTBa  KOMaHAHOW U
VHAMBMAYaIbHOV paboTbl MPU PeLLeHU 61ONOrMyecKoin Nnpobaems,
000CHOBbIBaTb HEOOXOAUMOCTb MNPUMEHEHUST TPYMNOBbIX HOpPM
B3aVMOAENCTBNA NpU peLLeHun yuebHon 3agauu;

BbIGUpPaTb TEMATUKY M METOAbI COBMECTHbIX AENCTBWI C YH4ETOM 06LLMX
WHTEPECOB N BO3MOXHOCTEW KaXX40ro YsieHa KO/I/IeKTUBA;

NPUHMMAaTb LUeslb COBMECTHOI AeAaTesIbHOCTW, OpraHv3oBbiBaTb WU
KOOpAMHMpOBaTb AEWCTBMSA NO €€ AOCTWXKEHW: COCTaB/IATb M/iaH
AeicTBuiA, pacnpenenaTb poan C YYETOM MHEHW Y4YaCTHWUKOB,
o6CyXaaTb pesysibTaTbl COBMECTHOW paboThl;

OLEeHMBaTb KauyecTBO CBOEro BK/aja W BKIa4a Kax[oro yyacTHuka
KOMaHZbl B 06LLMIA pe3ynbTaTt No pa3paboTaHHbIM KpUTEPUSM;

npegnaratb HOBblE MPOEKTbI, OLEHUBATb MAEW C MO3ULUN HOBU3HBI,
OPUIMHa/ILHOCTM, MPaKTUYECKO 3HAUYMMOCTMH;

OCYLLEeCTBNATL NO3UTMBHOE CTpaTernyeckoe noBefeHne B pas/iMyHbiX
cuUTyauusix, MposiBNATbL TBOPYECTBO W BOOOpaxeHue, 6biTb
WHULMATUBHBIM.

OgnadeHue yHUBepCA/IbHBIMU pe2y/1simueHbIMU Oelicmeusimu:
1) camoopzanusayus:
MCMNONb30BaTb GMOMOrMYEcKne 3HaHUS A8 BbISBNEHUS Npobsem n ux



PELUEHUS B XMN3HEHHbIX U YHEOHbIX CUTYaLNAX;

Bbl6MpaTbh Ha OCHOBE GMOMOrMYECKMX 3HAHWUIA LieSIEBbIE U CMbIC/IOBbIE
YCTaHOBKM B CBOMX AEACTBUSX U MOCTYNKax MO OTHOLUEHMIO K XWBON
npupoae, CBOeMy 30POBbI0 U 30POBbLI0 OKPYXAIOLLIMX;

CaMOCTOATE/NIbHO  OCYLLECTBASATbL MO3HaBAaTE/IbHYI0  AEeATeNbHOCTb,
BbISABMIATL MPOGMEMbl, CTaBUTb UM (QOPMYNNPOBaTb COGCTBEHHbIE
3ajaum B 00OpasoBaTeflbHON  AEATENbHOCTM U KU3HEHHbIX
cuTyaumsx;

CamMOCTOATeNbHO COCTaBMSATL MMaH pelleHns npobaemMbl € y4ETOM
UMEILMXCA  PEecypcoB,  COOGCTBEHHbIX  BO3MOXHOCTEA W
npeanoYTeHui;

[aBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacwmpsTb  paMku y4ebHOro npeaMeTa Ha OCHOBE  JIMYHbIX
npeanoYTeHui;

fJenatb  OCO3HaHHbIi  BbIGOpP, aprymeHtTMpoBatb ero, 6paTb
OTBETCTBEHHOCTb 3a peLleHUe;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

cnoco6cTBOBaTh DOPMUPOBAHUIO 1 MPOSAB/IEHUIO LUMPOKOW 3pyanuun B
pa3HbiXx  06MacTsX  3HaHWA, MOCTOSIHHO  MOBbIWATb  CBOIA
o6pasoBarte/ibHblli U Ky/IbTYPHbIA YPOBEHD;

2) camMoKOHMpOIb:

fJaBaTb OUEHKYy HOBbIM CUTyauusM, BHOCWUTb KOPPEKTBblI B
[eATeNbHOCTb, OLEeHMBaTL COOTBETCTBUE pPe3y/ibTaToB Lensam;

BafeTb HaBblkaMU MO3HABaTeslbHOW pedhiekcnn Kak 0CO3HaHWS
COBEpLIAEMbIX AelCTBUIA W MbICAUTENbHbIX MPOLECCOB, WX
pe3ynbTatoB U OCHOBaHWIA; NCNOJIb30BaTh NPUEMbI pedonekcun ons
OLLeHKM cMTyauum, Bbibopa BEPHOTO peLleHns;

YMeTb OLeHUBATb PUCKA U CBOEBPEMEHHO MPUHMMATbL PELLEHMS NO KX
CHIDKEHUIO;

NPUHUMAaTb MOTMBbLI M apryMeHTbl ApYr1x Npu aHanvse pesynbTaToB
AeATenbHoCTY;

3) npunsimue ce6s u opyzux:

npuHUMaTh cebsi, NoOHMas CBOM HeOCTaTKN N AOCTOUHCTBA,;

NpUHUMaTbL MOTMBbI U aprymeHTbl APYrUx npu aHanmse pesynbtaros
JeATenbLHOCTY;

npusHaBaTb CBOE NpaBo 1 NpaBo APYrux Ha OLUNGOKN;

pasBuBaTb CNOCOOBHOCTb MOHUMATL MUP C NO3ULMK OPYTOro YesioBeka.

MPEAMETHDBIE PE3Y/IbTATHI

MpeameTHble pesynbTaTbl 0CBOEHUSA nporpammbl COO no 6muonorum
Ha 06a30BOM YpOBHe BKIOYAOT cneundmyeckne pansa yyebHoro



npegmeTa «bnonorns» Hay4yHble 3HaHWUS, YMEHNS N CNOCO6bLI AEeNCTBUIA
Mo OCBOEHWIO, MHTEpNpeTauum M nNpeobpasoBaHUI0 3HaHWIA, BUAbI
[eATeNnbHOCTM NO NOMYYEHNIO HOBOTO 3HAHUS Y MPUMEHEHUIO 3HAHWIA B
Pas3nINYHbIX YYEOHbIX CUTyaumsix, a Takke B peasibHbIX XXM3HEHHbIX
CuUTyauusix, CBsi3aHHbIX C Ouonorvein. B nporpamme npegMeTHble
pe3ynbTaTbl NPeACTaB/IEHbI MO rogam 0byyeHus.

10 Ki1acc

MpeameTHble  pe3ynbTaTbl  OCBOEHMS  y4yebHOrO  npegmeta
«Bronorus» goMkHbI OTpaXxaTh:

1) cchopMMPOBAHHOCTb 3HAHWI O MECTe 1 PONN BMOMOTUKN B CUCTEME
Hay4YHOro 3HaHUS eCTECTBEHHbIX HayK, B (hopMMpoBaHMn COBPEMEHHOIA
€CTECTBEHHO-HaYyYHOW KapTWHbI MMpa M Hay4yHOro MUPOBO33PEHMS; O
BKNafe POCCUACKUX W 3apybexHbIX YYEHbIX-61M0M0roB B pasBuTme
6ronornn; yHKLMOHasIbHOM FPamMOTHOCTM 4efioBeka [A/18 pelueHus
XXM3HEHHbIX 3a4av;

2) yMeHue packpbiBaTb COfepXaHue 61OSornMYecknx TEPMUHOB W”
MOHSITUIA: XWU3Hb, KNeTKa, OpraHnusM; meta6osim3m (06MeH BeLLECTB U
npeBpalleHne 3Heprun), romeocTtas (camoperynsums), ypoBHeBas
opraHu3aums XuBbIX CUCTEM, CaMOBOCNpPOM3BeAeHUe (Penpoaykums),
HacneacTBEHHOCTb, U3MEHUMBOCTb, POCT U Pa3BUTKE;

3) ymeHve u3naratb 6uonormyeckne Teopun  (KIeToYHas,
XPOMOCOMHasA, MyTalMOHHas, LUeHTpasibHas [Jorma MOJSeKy/IspHOW
6uonorun), 3akoHbl (. MeHgensi, T. MopraHa, H. /. BaBunioBa) u
yyeHuss (0 UEHTpax MHOroobpasus U MNPOUCXOXAEHUS KY/bTYPHbIX
pacTteHuit H. V. BaBunoBa), onpeaensite rpaHuupbl UX NPUMEHUMOCTM K
XMBbIM CCTEMAM;

4) ymeHue BNafeTb MEeTOA4aMu HayyHOro no3HaHus B 6uonoruu:
HabNOgEHNE W OMWCAHME XXUBbIX CUCTEM, MNPOLLECCOB U SIBMNEHUIA;
opraHusauma 1M npoBedeHWe  BGUOMOrMYECKOro  3KCMEPUMEHTA,
BbIABWDKEHME rMnoTessl; BbISIB/IEHNE 3aBNCMMOCTHU mMexay
nuccnepgyemMbiMn BeIMYMHAMK, OOBACHEHWE MOJTyYEHHbIX Pe3y/bTaTos,
MCMOJIb30BaHHbIX HaY4HbIX MOHATWIA, TEOPUIA N 3aKOHOB; YMEHNE AenaTb
BbIBO/Ibl HA OCHOBAHMW NOJTyYEHHbIX PE3Y/bTaTOB;

5) ymeHue BblAensATb CYLLECTBEHHblEe MPU3HAKNW BMPYCOB, KNETOK
NpoKapvoT W 3yKapuoT; OAHOKNETOYHbIX W  MHOFOKIETOYHbIX
OpraHmM3moB; OCOGEHHOCTM  MpoLeccoB: O0OOMeHa BewectB MU
npeBpalweHns 3Heprnn B KeTke, (DOTOCMHTE3a, NAacTUYEecKOro u
aHepreTMyeckoro  o6MeHa,  XeMOCuHTe3a, MWTo3a,  Melio3a,
ONM0A0TBOPEHMS,  Pa3MHOXEHWs,  MHOMBUAYa/IbHOTO  Pas3BUTUSA
opraHusma (OHToreHes);



6) yMeHVMe MPUMEHSITb MNOJIyYEHHbIE 3HAHMA AN OObSACHEHUS
61OMOTNYECKNX MPOLLECCOB U SIBAEHUIA, AN NPUHATMSA MPaKTUYECKUX
peweHniAi B  MOBCEOAHEBHOW M3HM C Uefblo  0becneyeHus
6€e30MacHOCTN CBOEro 370p0Bbs W 300POBbS OKpyXaroWmx Awgen,
co6Nt0AeHNs HOPM FPamMOTHOrO NOBEAEHNS B OKPYXatoLLein NpupoaHol
cpefe; MNOHWMaHWe Heo6X0AMMOCTU UCMOMb30BaHWS  [OCTUXEHWI
COBpPEMEHHON 6uonormm u OUOTEXHOMOMMIA ANs  pauUOHasIbHOro
NpPMPOLONO0/b30BaHNS;

7) yMeHVe peluaTb 31eMeHTapHble reHETUYECKME 3a4aun HA MOHO- U
anrnbpugHoe ckpelymBaHue, CUEN/IeHHoe HacnefoBaHue; CoCTaBNATb
CXeMbl ~ MOHOTMOPUAHOIO  CKpelmMBaHWs  Aas  NpeAckasaHus
HacnefoBaHMs NPU3HAKOB y OPraHM3MOB;

8) yMeHue BbINOMHATbL flabopaTopHble K MNpakTuyeckue paboThbl,
cobnogate npasBuna npu pabote € yy4ebHbIM K /1TabopaToOpPHbLIM
060pyaoBaHMEM;

9) yMeHMe KpWUTUYECKM OUeHMBaTb W  WHTEPNpeTMpoBatb
MHdpopmMaLnto 610o10rMYeckoro cofepxaHus, BK/1HOHAIOLLYHO
nceBAoHay4Hble 3HaHWSA M3 pas/IM4YHbIX WUCTOYHMKOB (CMMW, HayuHo-
nonynsipHoble  marepuasnbl); 3TUYECKMEe  acrekTbl  COBPEMEHHbIX
nccnenoBaHuii B buonorumn, meguuuHe, GMOTEXHONOMNN;

10) ymeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHblE
€o06LeHnsA, 0606Laa GMONOrMYECKYD MHAIOPMALMIO U3 HECKOSbKNX
WCTOYHUKOB, IPaMOTHO MCNO/Ib30BaTb NMOHATUIHbLIA annapat 6Monorun.

COJEPXAHUE KYPCA «bHOJIOI'!ASI»

10 KJTACC
14 B HEAEMKO, BCEINO 34 Y, N3 HNX 1 4 — PESEPBHOE
BPEMA

Tema 1. buosiorus Kak HayKa (2 u)

Buonorms kak Hayka. CBfI3b 6MOMOTMM C  O6LLECTBEHHBLIMU,
TEXHUYECKUMM W APYTMMW €CTECTBEHHbIMW Haykamu, ¢unocodqmei,
3TUKOW, 3CTeTMKon u npaBoM. Ponb 6uonormm B dhOpMUPOBaHMK
COBPEMEHHOW Hay4HOI KapTuHbl Mupa. CuctemMa 6UoI0rMYECcKUX Hayk.

MeToabl MO3HaHWA XMBOW NpupoAbl (HabnwaeHne, 3KCNEPUMEHT,

onucaHue, n3mepeHve, Knaccudmkaums, MoZenvpoBaHue,
cTartmucTuyeckass 06paboTka AaHHbIX).
JeMoHcTpauuu:

MNopmpemsi: Y. [OapsuH, TI. MeHpgens, H. K. Konbuos,



LK. YOTCOH 1 @. Kpuk.
Tabnuybl u cxembl: «<MeToAbl MO3HAHUS XXMBOW NPUPOAbLI».
NaGopatopHble N NpakTuiyeckue paéoTbl:
lMpakmuuyeckasi paboma Neo 1. «licnonb3oBaHMe pPas/NYHbIX
METO/0B NpY U3yHeHUN BUONOTNYECKUX OO HEKTOB.

Tema 2. JKuBble cucTeMbl M HX opranu3anus (1 u)

XKuBble cuctembl (BMocucTembl) kak npegmeTt usydeHuss G1osorunu.
OT/IM4ME XUBbLIX CUCTEM OT HEOPTraHNYeCKOl NPUpPoLb!.

CgoiicTBa 6uoOCMCTEM U UX pa3Hoobpasve. YPOBHW OpraHu3auuu
BUOCUCTEM: MOJIEKY/IAPHBIA, KNETOUHbIA, TKAHEBbLIA, OpraHW3MEHHbI,
nonynsiLMOHHO-BMNAOBOA, 3KOCUCTEMHBIN (broreoueHOTUYECKWIA),
6rocepHslii.

JemMoHcTpauun:

Tabnuybl u cxembl: «OCHOBHble TMNPU3HAKA >KU3HU», «YPOBHU
opraHu3aumm XnBol NpUpoabI».

O6opydoeaHue: Mmofenb Monekynbl AHK.

Tema 3. XuMHUYeCKHH COCTaB U CTpoeHue KJieTKH (8 u)

XUMMYECKUA CcOCTaB KIETKA. XMMUYECKMEe 3/IEMEHTbI:  Makpo-

3/1IEMEHTbI, MUKPO3/IeMeHTbI. Boga 1 MrHepasibHble BELLecTBa.
®PYHKUMM BOAbI N MUHEPASIbHBIX BELLeCTB B KneTke. MNogaepxaHue
OCMOTUYECKoro 6anaHca.

Benku. CoctaB 1 cTpoeHne 6ekoB. AMUHOKUC/IOTbl — MOHOMEpbI
6enKoB. He3ameHuMbIe " 3aMeHuMble aMUHOKUCIOTI.
AMVHOKUCNOTHBIA COCTaB. YPOBHU CTPYKTYpbl 6e/1K0BO MONeKysbl
(nepBuyHasa, BTOpUYHASA, TpPeTUYHAsA W 4YeTBEPTUYHAA CTPYKTYpa).
Xummnyeckue ceoicTea 6enkoB. bruonornyeckne yHkuun 6e1KoB.

PepmeHTbl — Guonornyeckne katanmsaTopbl. CTpoeHve epmeHTa:
aKTUBHbIA  LEHTp, cybcTpaTHaa cneunduyHocTb.  KodhepmeHTbl.
ButaMuHbl. OTNNYMA (hepMEHTOB OT HEOPraHMYeCcKNX KaTasim3aTopos.

YrneBsogpl: MoOHocaxapuabl (rntoko3a, puvbo3a M [e30KCMpub03a),
Ancaxapuipl (caxaposa, Nakrosa) 1 nonvcaxapubl (Kpaxman, r/imKoreH,
uennonosa). buonornyeckne pyHKLUN yrneBoos.

Nvnugpr: Tpurnuuepugpl, hocdonunuapl, cteponisl. FTmapodunsHo-
rmgpodpobHble  cBoicTBa.  buonoruveckne  yHKUMM  NUNULOB.
CpaBHeHUe yrneBoAoB, 6e/KOB U JIMNUA0B Kak UCTOYHUKOB 3HEPruu.

HykneunHoBble kucnotbl: AHK n PHK. Hykneotugbl — MOHOMeEpSI
HYKNENHOBBIX KUCOT. CTpoeHne n doyHkumn OHK. CTpoeHue un doyHKLmMK
PHK. Bugbl PHK. AT®: cTpoeHue n pyHKumn.

Luntonorma — Hayka O knetke. KnetoyHaa Teopus — npumMep



B3aMMOAENCTBMA uaeii M akToB B Hay4yHOM MO3HaHUKW. MeTtogbl
N3y4YeHUs KNeTku.

KneTka kak LesiocTHas xuBas cuctema. O6LimMe nNpusHaku KNeTok:
3aMKHyTasi HapyxHast MembpaHa, mMonekynbl OHK kak reHeTuyeckumii
annapar, cucteMa cuHTe3a 6eska.

Tunbl KNETOK: aykapuoTudeckasi n npokapmotmnyeckas. OCOGEHHOCTM
CTPOEHMSA MPOKApPUOTMYECKON KNeTkn. KnetoyHas cTeHka O6akTepuit.

CTpoeHne 3yKapuoTn4ecKoii KNeTKN. OCHOBHbIE oTNnYmsA
pacTUTENbHOM, XXUBOTHOI M TPUBHON KNETKMU.
MOBEPXHOCTHbIE  CTPYKTYPbl KIETOK —  K/JETOYHass CTeHKa,

rMINKOKaUIMKC, UX hyHKuuK. MNnasmarmyeckas membpaHa, eé cBoicTBa U
yHKUMKM, Lutonnasma wn eé& opraHougbl. OpHoMeMOpaHHble
opraHougpl  knetku:  3JMC, annapaT [onbAXW,  NIM30COMBI.
MonyaBTOHOMHbIE OpraHouAbl KAETKA:  MUTOXOHAPUW, MacTugpl.
MpoucxoxpeHne  MUTOXOHOPWA 1 nnactug.  Bugbl  nnactma.
Hemem6GpaHHble opraHougpbl KNeTkn: pubocoMbl,  KETOUHbIA LEHTP,
LEHTPUONN, PECHUYKM, IKITYTUKN. PYHKUMM OpraHomgoB  KETKW.
BknoyeHus.

AO0p0  —  perynsaTtopHbii  UeHTp  kneTkn. CTpoeHue  sppa:
afaepHas 060/104Ka, Kapuonnasma, XpoMaTuH, 4PbILLKO. XPOMOCOMbI.

TpaHCcnopT BELLECTB B K/ETKE.

JemMoHcTpauun:

Mopmpemsr: A. fleBenryk, P. T'yk, T. LlUBaHH, M. LUneigeH, P.
Bupxos, K. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®paHkinH, K. M. bap.

Juaepammbi: «PacnpefeneHne XMMNYECKNX 3/IEMEHTOB B HEXMBOW
npupoge», «PacnpefeneHne XUMUYECKMX 3/IEMEHTOB B  XXWUBOWA
npupoge».

Tabnuybl U cxembl: «[Mepunoguyeckass Tabnuua XMMUYECKUX
3neMeHTOB», «CTpoeHMe Mosekynbl BoAbl», «BuocuHTe3 6enka»,
«CTpoeHue MOJIEKY bl 6enka», «CTpoeHue hepmeHTa»,
«HyknenHoBble kucnotbl. AHK», «CTpoeHue Mornekynbl ATO»,
«CTpoeHne ayKapnoTuyeckol knetkn», «CTPOEHWE XUBOTHOW KNeTKN»,
«CTpoeHne pacTuTesibHoW KneTkn», «CTpoeHue npoKapuoTUYECKO
KNneTkn», «CTpoeHne agpa KNeTkn», «Yrnesoabl», «/Iunuabl».

O6opydosaHue: CBETOBOW  MWKpPOCKON, 06opygoBaHve  Ans
npoeeaeHus HabnAeHWA, N3MepeHNiA, 3KCNEPMMEHTOB;
MUKpOnpenapaTbl pacTUTEsbHbIX, XXMBOTHbIX U GaKTepuasibHbIX KNeToK.

Na6opatopHble N NpakTu4yeckue padoTbl:

JlabopamopHass paboma Ne 1. «/3yyeHne KaTa/IMTUYECKON
aKTMBHOCTM DEPMEHTOB (Ha NpMMepe aMuiasbl UK KaTanasbl)».

JlabopamopHass paboma Ne 2. «W/3yyeHue CTPOEHUS KIeToK
pacTEeHWI, XMBOTHbIX W OGakTepuili nog MUKPOCKOMOM Ha TrOTOBbIX



MUKpoOMpenapartax u Ux onmcaHue.

Tema 4. )KusHeeATeTbHOCTb K1eTKH (6 4)

O6MeH BewecTs, unn Metabonnsm. Accumunsaums (naacTuyeckumii
00MeH) n AnccMmMmnnaums (aHepreTnyeckmii 06MeH) —
[Be CTOpPOHbl efuHoro rmnpouecca Metabonusma. Ponb  3akoHOB
COXpaHeHMs BELWECTB W 3HEeprMM B MOHMMaHun MeTabonmsma.
Tuvnbl o6MeHa BeLecTB: aBTOTPOMHBLIA U reTepoTpodHbIA. Ponb
(hepMeHTOB B 06MeHe BELLECTB U NpeBpaLLeHUn IHEPrM B K/1eTKe.

doTocnHTe3. CBeToBas M TeMHOBasA hasbl POTOCUHTE3a. Peakuun
hoTocUHTE3a. IPPEKTUBHOCTL POTOCUHTE3A. 3HAYEHNe (poTocHHTE3a
ONS XU3HM Ha 3emne. BnuvsHue ycroBuii cpefdpbl Ha (DOTOCKMHTES U
CNoco6bl NOBbLILIEHNS €ro NPOAYKTUBHOCTU Y KyNbTYPHbIX pacTeHnii

XeMOCUHHTES. XeMOoCuHTe3mMpyoLme bakTepun. 3HayeHune
XeMOoCuHTe3a 4191 XXU3HN Ha 3emne.

OHepreTnyecknii obMeH B kneTke. PacuienneHve BeluecTs,
Bble/leHe U akKyMy/nMpoBaHWe 3Heprum B KIeTke. JTanbl
3HepreTuyeckoro obmeHa. [nukonus. bpoxeHne wn ero BuAbl.
KncnopogHoe okucrieHne, Wnu KneTouHoe AbixaHue. OKUC/MTeNIbHoe
dochopunupoBaHme. PG EKTUBHOCTL IHEPrETUHECKOTo 0O6MeHa.

Peakunn matpuyHoro cuHTtesa. eHeTuueckas uHdgopmauma n OHK.
Peanuzauus reHeTuyeckoin MHdIopMaumu B KneTke. [eHeTudecknin kog un
€ro CBOWCTBa. TpaHCKpUNUUst — MaTpuyHbIi cuHTes PHK. TpaHcnsaums —
6rocuHTe3 6enka. Atansl TpaHcnsAuun. KogmposaHue aMUHOKUCIOT. Posb
prnbocoM B brocuHTe3e 6eska.

HeknetouHble OpPMbl XW3HW — BUPYCbl. VICTOpUSA OTKPbLITMA
BupycoB (.. VBaHOBCKMiA). OCOBEHHOCTM CTPOEHUSA W XKU3HEHHBIN
uukn BupycoB. bBaktepuodparn. BonesHn pacTeHuii, XMBOTHbLIX W
yesioBeka, Bbi3blBaeMble Bupycamu. Bupyc ummyHopedumumTa
yenoseka (BWY) — Bosbygutens CrAa. O6paTHasa TpaHCKpunuus,
peBepTasa u nHTerpasa. lNpogmnaktuka pacnpocTpaHeHnst BUPYCHbIX
3aboneBaHwii.

JemMoHcTpauun:

Mopmpemsr: H. K. Konbuos, A. N. MBaHosckuia, K. A. Tummnpsses.

Tabnuybl U  cxembl: «Tunbl  NUTaHUA»,  «MeTabosM3m»,
«MUTOXOHOPUS»,  «DHEpreTnyeckuin  obMeH»,  «Xs10ponaacT»,
«®PoTocuHTE3», «CTpoeHne AHK», «CTtpoeHne un hyHKUMOHUPOBAHNE
reHa», «CuHTe3 6enka», «leHeTuyeckmin kog», «Bupycbi»,
«baktepnoarn», «CTpOEHME W  XKU3HEHHbIA UMK  BUpyca
Cninfa, 6akteprodhara», «Penavkaunsa JHK».

O6opydoeaHue: Mogenun-annankauum «YpBoeHue OHK n
TpaHcKkpunuus», «buocuHTes 6enka», «CTpoeHne KNeTku»; Moaesb



CTpykTypbl AHK.

Tema 5. PasMHOXXeHHMe M HHAMBHU/lya/IbHOe pa3BUTHe OPraHu3MoB
(54)

KNeTouHbIA LMK, UK XU3HEHHbIA LUMKN KNeTku. NHTepdasa n Mmntos.
Mpouecchl, npoTekawolwme B UWHTepgase. Pennvkaums — peakuus
mMaTpuyHoro cuHTesa JHK. CTpoeHne xpomocom. XpOMOCOMHbI Habop
— KapuoTun. [unnouaHbli U ranfougHbii XPOMOCOMHbIE HabopbI.

Xpomatunabl. LiuTonormyeckue OCHOBb! PasMHOXeHUs "
VHAMBWAYaNbHOMO Pa3BUTKS OPraHU3MOoB.
JeneHve «knetkm — wmuT03. CTragmm wmuTo3a. [poueccsl,

NPOMCXOAALLME Ha pasHbIX CTaauax MuTo3a. buonornyeckmini cmbicn
MUTO3a.

Mporpammypyemas rubesb KI1eTku — anonTos.

®opmbl pasMHOXEHMS OpraHM3MoB: 6ecnosioe 1M nososoe. Buabl
6ecnosnoro pasMHOXeHUS: henexune HafBoe, noykoBaHue
OOHO- 1 MHOTOK/IETOYHbIX, CMopoo6pasoBaHMe, BereTatuBHoe
pasMHOXeHue. VICKyCCTBEHHOE K/IOHMpPOBaHWe OpraHvW3MoB, €ro
3HaueHune s cenekuum.

MonoBoe pasMHOXEHWE, ero OTINYUA OT 6eCnosIoro.

Meios. Ctagum meiio3a. lpouecchl, npoucxogsuine Ha cTagmsix
meiio3a. [oBegeHne xpomocoMm B  Meiio3e. KpoccuHrosep.
Bronornyecknii CMbIC/T 1 3HaYEHne Melio3a.

ameToreHes — npouecc 06pasoBaHns NOOBbIX KIETOK Y XMUBOTHbIX.
MonoBble Xenesbl: CEMEHHUKN W AUYHKUKU. Ob6pasoBaHMe K pasBUTME
nosioBbIX KMETOK — rameT (cnepmaro3oug, sSilekneTka) —
cnepmaroreHe3 u ooreHe3. OCOGEHHOCTVM CTPOEHUs SALEKNETOK W
cnepmato3ongos. OnnogoTBopeHue. MNMapTeHoreHes.

VHamBuayanbHoe pa3Butie (OHTOreHes). dMOpMOoHanbHOe pa3BnTne
(ambpuoreHes). JTanbl 3MOPUMOHAILHOIO Pa3BUTUS Y MO3BOHOYHBIX
XXVNBOTHbIX: Apo6rieHne, racTpynsayms, OpraHoreHes.
MocTambpuroHasibHoe passutue. Tunbl NOCTAIMOPUOHANBHOTO
pasBuTHA: MpsMoe, Henpsmoe (IMYMHOYHOE). BrvsiHue cpefbl Ha
pasBute opraHM3MoB; (pakTopbl, CNOCOOHbIE Bbi3biBaTb BPOXAEHHbIE
ypoacTBa.

Poct n pasButne pacTteHuii. OHTOreHe3 UBETKOBOIO pacTEHMS:
CTPOEHME CEMEHW, CTAAUN PA3BUTUS.

AemoHcTpauuu:

Tabnuybl U cxembl. «®DOPMbI  Pa3MHOXEHUSI  OP2aHU3MOB»,
«/lgoliHoe ons1000msopeHue y UBemMKoBbIX pacmeHuii»,
«BeeemamusHoe pasMHOXeHue pacmeHul», «/[jeseHue kiemku
6akmepuli», «CmpoeHue NnosioBbIX K/1emokK>», «CmpoeHue



XPOMOCOMBbI», «KnemouHbil yuk/i», «Penaukayusi HK», «Mumo3s»,
«Melios», «[lpsiMoe u HenpsiMoe passumue», «lamemozeHe3 Yy
M/1IeKONUMaKrWUX U Yesioseka», « OCHOBHbIE cmaduu OHMO2eHe3ax».

O6opydosaHue: MUKPOCKON, MuUKponpenapambl «CnepmMamo30udsbl
M/Iekonumarouezo», «Slyeknemka M/iekonumaroujezo»,
«KapuokuHe3z B8 K/emkax Kopewka Jiyka», MagHUmHasi MOOe/lb-
annsukayusi «esnedue Kaemku»; mooesb [JHK, modesib memacghasHol
XPOMOCOMbI.

JlTaGopatopHble 1 NpakTu4yeckue padboThbl:

JlabopamopHasi paboma Ne 3. «HabnwogeHne mMuTo3a B KNeTkax
KOHYVMKa KOPELLKa JSTlyKa Ha roTOBbIX MUKpOMpenapatax».

JlabopamopHasi paboma Ne 4. «W3yyeHne CTPOEHWUSI MOMOBbIX
KMIETOK Ha roTOBbIX MUKpONpenapaTax».

Tema 6. Hac/ieACTBeHHOCTb U U3MEHYNBOCTH OPraHu3MoB (8 u)

MpegmeTt 1 3agayn reHeTukn. Mictopusa pasButuA reHeTuku. Ponb
uutonorMm M- aMOGpUoOSIorMM B CTAHOBMIEHUU TeHeTUKW. Bknapg
poccuiicknx 1 3apyBexHbIX YYEHbIX B pa3BUTME reHeTukn. MeToabl
reHeTuKn (rMbpuaoaorMYeckuin, LMTOreHEeTUYECKNA, MOJIEKY/ISAPHO-
reHetnyecknii). OCHOBHble TreHeTuyeckne MoHATUA. [eHeTuuyeckas
CMMBOJINKA, UCMOJIb3yEMasi B CXEMaxX CKpeLLBaHuiA.

3aKOHOMEpPHOCTM HacnefoBaHWA NPU3HAKoB, YCTAHOB/IEHHble T.
MeHgenem. MoHorMépruaHoe ckpewmBaHve. 3akoH efuHoob6pasns
rmbpruaoB NepBOro MokosieHus. [MpaBwao AOMUHUPOBaHMSA. 3akoH
paclwienneHns npusHakoB. [wnotesa 4MCTOTblI ramet. [lonHoe w
HenosiHoe JOMWHMPOBaHKE.

AvrnbpugHoe ckpewmBaHme. 3akOoH HE3aBUCUMOTO Hac/efoBaHUs
NpU3HakoB. LiMToreHeTnyeckme OCHOBbI AUTMOPUAHONO CKpeLLMBaHUS.
AHanusvpylowee ckpewuBaHue. VICcrnosib3oBaHMe aHansupyloLlero
CKpeLLMBaHusa Ans onpegeneHns reHoTrna ocoou.

CuenneHHoe HacnefgoBaHue npu3HakoB. Pa6oTta T. MopraHa no
CLEeN/IEHHOMY Hac/efoBaHUI0 reHoB. HapylleHue cuernsieHus reHoB B
pe3ynbTare KPpoCCUHIoBepa.

XpomMOCOMHasn Teopusi HacNeACTBEHHOCTU. TeHeTUYeckue KapTol.

eHeTuka nosna. XpoOMOCOMHOe orpegenieHne nona. AyToCOMbl U
NnofIoBble XPOMOCOMbI. TOMOrameTHble U reTeporameTHble OpraHn3mebl.
HacnepnosaHve NpuU3HakoB, CUeneHHbIX C NOsIoM.

M3MeHuMBOCTb. Buabl  U3MEHUMBOCTWU:  HeEHac/eACTBEHHas W
HacneacTBeHHas. Ponb cpefpl B HEHACNEACTBEHHOW WM3MEHYMBOCTM.
Xapaktepuctka MOAMVKALMOHHON M3MEHUYMBOCTU. BapuaumnoHHbIii
pag v BapuauuoHHas  KpuBasa. Hopma  peakuun  npusHaka.
KonnyecTBeHHble U KauyeCTBEHHble NPU3HAKW UM WX HOpMa peakuuu.



CaoiicTBa Moan1KaLMOHHOR N3MEHUYNBOCTMW.

HacnepacreseHHas, nnu reHoTmnuyeckas, N3MEHYMBOCTb.
KombuHaTBHast nsMeH4MBOCTbL. Meio3 1 Nos10Boi Npouecc — OCHOBAa
KOMOMHATVBHOW  M3MEHYMBOCTU.  MyTauuoHHas  U3MEHYMBOCTb.
Knaccudpmkaums myTauuii: reHHble, XPOMOCOMHbIE, TeHOMHble. YacToTa
W NpUYMHBbL MyTaumidi. MyTareHHble oakTopbl. 3aKOH FOMOJSIOTMYECKMX
ps40B B HacnenCcTBEHHOW n3meHUnBocTu H. V. Basuosa.

BHeanepHas HacneACTBEHHOCTb U U3MEHYMBOCTb.

leHeTnka 4enoBeka. Kapuotun yenoseka. OCHOBHble MeTOAbI

reHeTuKu yesioBeka: reHeaIorM4ecKuii, 6/IM3HEL0BbIN,
UUTOreHETMYECKUA,  BMOXMMUYECKUA,  MOJIEKYNAPHO-TEHETUYECKUIA.
CoBpeMeHHoe onpejaenexHne reHoTuna: NoSIHOreHOMHoe

CEKBEHVpPOBaHMe, reHoTunMpoBaHne, B TOM 4Yucse ¢ nomowbio MLP-
aHanmsa. HacnepgctBeHHble 3a60M1€BaHUS YesioBeKa: reHHble 601e3HM,
60M1e3HM C HacnenCcTBEHHOW NpeapacnoioeHHOCTbI0, XPOMOCOMHbIE
6onesHn. Comartumyeckme W reHepaTuBHble MyTauuu. CTBOJIOBbIE
kKnetkn. [pyvHUMNBI  300p0OBOr0  obpasa  XKW3HKW,  ANarHOCTUKM,
npohmnakTukn 1 NeyveHuss reHeTudeckmx 6onesHeil. Megauko-
reHeTUYECKOE KOHCY/IbTUPOBaHUE. 3Ha4YEeHNEe MEANLMHCKOW FTEHETUKN B
NpeLoTBPAaLLEHUN U IeYEHUN TEHETUYECKMX 3ab01eBaHnli YesloBeKa.

AeMoHcTpauun:

Mopmpemei: . MeHgens, T. MopraH, . ge ®pus, C. C. YeTBepuKos,
H. B. TumocheeB-PecoBckuii, H. . BaBnnos.

Tabnuybl u cxembl: «MoHOrM6pMaHOE CKpellmBaHWue U  ero
UMTOreHeTMYeCcKass OCHOBa», «3akKOH paclenfsieHnss ”n  ero
LUMTOreHeTnyeckass oCHoBa», «3aKOH YMCTOTbl rameT», «QurnépugHoe
CKpeLLBaHue», «LuTtonornyeckue OCHOBbI anrnépuaHoro
CcKpewmBaHua», «Meios», «Bsanmogeinctene annesibHbiXx TFEHOB»,
«[eHeTnyeckne KapTbl pacTeHW, XMBOTHbIX 1 YesioBeka», «leHeTunka
nosna», «3aKOHOMEPHOCTM Hac/efoBaHWs, CLEN/IeHHOro C MNoJIoM»,
«KapnoTunbl 4yesioBekKa U KMBOTHbIX», «Buabl U3MEHUYMBOCTU»,
«MopgunukauMoHHas  M3MEeH4YMBOCTb»,  «HacnepoBaHue — pesyc-
hakTopa», «'eHeTrKa rpynn KpoBu», «MyTalMoOHHAA NU3SMEHUNBOCTb».

O6opydoeaHue: MoZenu-annavkaumm «MoHornépuaHoe
cKpellMBaHue», «HenonHoe  AOMUHMpOBaHWeE»,  «urmbpuaHoe
CKpeLllvBaHue», «[lepekpéct XPOMOCOM>; MWKpOCKoN n

MUKponpenapar «Apo3oduna» (HopMa, MyTaumn OpMbl KPbILEB U
oKpacku Tesa); repbapmnin «FOpox NOCEBHON».

NaGopatopHble U NpakTuyeckne paboTbl:

JlabopamopHasi paboma Ne 5. «l/3yyeHne pesynbTaTtos
MOHOTMBPUAHOTO N AUTMOPUAHOTO CKPELUMBAHUSA Yy ApP030dnSibl Ha
rOTOBbIX MMKpOMNpenapaTax».



JlabopamopHass paboma Ne 6. «W3yyeHune moAnUKALIMOHHO
M3MEHYMBOCTM, NMOCTPOEHUE BapWaLMOHHOIO psa4a W BapuaLVOHHON
KpVBOWA».

JlabopamopHasi paboma Ne 7. «AHanu3 MmyTauuii y Apo3odnnbl Ha
roTOBbIX MMKpOMNpenapaTax».

lMpakmuueckass paboma Ne 2. «CocCTaB/leHUe U  aHan3
POAOC/OBHbIX YeoBeKa».

Tema 7. Ceeknusi opraiu3MoB. OCHOBBI 0MoTexHO/10rHH (3 u)

Cenekumss Kak Hayka W npouecc. 3apoxpeHune cenekuum wu
JomecTukaums. Yuenme H. V1. BaBuioBsa 0 LeHTpax NponCXoXaeHus v
MHOroobpasusi  Ky/fbTYpPHbIX pacTeHuil. LleHTpbl npomncxoxaeHus
JOMaLLHKX XMBOTHLIX. COpT, Nopoja, LWTamMm.

CoBpeMeHHble MeToAbl cenekuui. MaccoBblii U MHAUBUAYAbHbI
oT6OpbI B CeNleKUMU pacTeHuii M XMBOTHbIX. OLEHKa 3KC-Tepbepa.

BNn3KOpOACTBEHHOE CKpelMBaHNEe — WHOpUAMHT. YucTtas NnHMS.
CkpelymBaHme uYnUCTbIX NUHWIA. [eTepo3uc, wam rmbpugHas cuna.
HepoacTBeHHoe  ckpelwlvBaHne —  ayTopuauHr.  OTpanéHHas

rmépugmsaumsa n eé ycnexu. VIckyCCTBEHHbI MyTareHe3 1 noslyvyeHve
nonvnaongoB.  [OCTWXEHUS  CeNekuMM  PacTEHW, JKMBOTHbIX W
MWKPOOPraHM3mMoB.

BuotexHonorns Kak otpacib MNPOu3BOACTBA. [EeHHasA WHXeHepus.
JT1anbl co3gaHns pekomouHaHTHOl AHK 1 TpaHCreHHbIX OpraHuM3moB.
KnetouHana wHxeHepus. KneTtoyHble KynbTypbl. MUKPOKIOHasIbLHOE
pasMHOXEHNe  pacTeHuid.  KnoHMpoBaHWE  BbICOKOMPOAYKTMBHbIX
Ce/IbCKOXO3ANCTBEHHbLIX OpPraHn3MoB. OJKOJIOTMYECcKMe ©n  3TUYeckue
npo6siemMbl. TMO — reHeTuyeckn MoanULMPOBaHHbIE OPraHU3Mmbl.

JemMoHcTpauun:

MNopmpemei: H. . Basunos, . B. MuuypuH, I'. [. KapneuyeHko, M.
®. BaHOB.

Tabsuybl u cxembl: kapTa «LleHTpbl nponcxoxaeHns n MHoroobpasms
KY/IbTYPHbIX pacTeHuit», «llopofbl AOMalUHUX >XMBOTHbIX», «CopTta
KyNbTYPHbIX —pacTeHuii», «OTganéHHas rmbpugmnsaums», «PaboTsbl
akagemmka M. @®. VBaHoBa», «[lonunnongusi»,  «OOBLEKTHI
6uotexHonormm»,  «KnetouHble  KynbTypbl UM KJIOHUPOBaHWE»,
«KOHCTpynpoBaHue 1 nepeHoc reHoB, XPOMOCOM>.

O6opydoeaHue: MYNSHXM MIO40OB U KOPHEMNOAOB AUKUX OOPM U
Ky/NIbTYPHbIX COPTOB pacTeHuid; repbapuii «CenbCKOX03ANCTBEHHbIE
pacTeHus».

NaGopaTtopHble N NpakTu4yeckue padoTbl:

3kckypcusi «OCHOBHbIE METOAbI U JOCTUKEHWSA CENEKLMN pacTeHni
N KMBOTHbIX (B nabopatoputo  BypsATCcKol  rocyaapCTBEHHOW



CE/IbCKOXO3ANCTBEHHON akagemmm )».



TEMATHUYECKOE IVNTAHUPOBAHUE YYEBHOI'O ITPEJMETA «bMOJIOTI'IS1»

10 KJTACC
14 B HEAENKO, BCEFO 34 4, 14 — PESEPBHOE BPEMA

Tembl ypokoB
Y KOJ/INYeCTBO 4YacoB

OcHoOBHOe cofiep)xaHue

IlnaHupyeMble BHABI y4eOHOH
AeATeIbHOCTH 00yJaroUXCsA

TEMA 1. BUOJIOI'A KAK HAYKA (2 u)

u)

1. Buonorus kak Hayka (1

Bronorus kak Hayka. CBs3v 6ronorum c
06LLEeCTBEHHBLIMU, TEXHUYECKUMU U APYTVMUA
€CTeCTBEHHbIMY Haykamu, hunocodmeii,
penurueid, 3STUKOI, 3CTETUKOI 1 NPaBOM.
Ponb 6uonorun B hopmmpoBaHn
COBPEMEHHOI Hay4YHOW KapTWHbI MUpa.
Cucrtema 61010rM4eCKnX Hayk.
AemMoHcTpauun:

Mopmpemei: Y. JapsuH, . MeHgens, H. K.
Konbuos, K. YOTCOH 1 ®. Kpuk.

Tabnuyb! u cxembl: «MeTofbl NO3HAHUSA
XXMBOW NpUpoabI»

PackpbiBaTb cofepxaHue TEPMUHOB 1 MOHSATHIA:
Hay4HOe MMPOBO33pEHNME, HayYHast KapTuHa
MMpa, Hay4Hbli MeToA, rMnoTesa, Teopus,
MeTOo/bl CCNefoBaHNs.

Xapaktepn3oBaTb 6V0/10TMI0 KaK HayKy, eé
MecTO 1 poJib CPeay ApYrMX eCTeCTBEeHHbIX
HayK.

MepeuncnaTtb pasgensl 6uonorum B
COOTBETCTBUM C 06 bEKTAMU U3YUEHNSI.
HasbiBaTb BaxkHeliLIme oTpac/im 61Uonornieckmnx
3HaHW 1 3aga4u, cTosiwye nepegs 6uonorveli
XXI B.




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

2. MeTtoabl NO3HaHUA
XuBoii npupogabl (1 u)

MeToAbl MO3HAHWA XMBOW NPUPOAbI
(HabnofeHne, sKCNepUMEHT, onncaHmne,
n3MepeHune, knaccudnkaums,
MoJenvpoBaHue, ctatucTuyeckas
06paboTka gaHHbIX).

AemMoHcTpauun:

Tabuybl U cxembl: «MeTo/lbl NO3HaHUSA
XXVBOI MPUPOAbI».

NaGopaTopHble U NpakTUyeckue padoTbl:

lMpakmuyveckasi paboma Ne 1.
«/Icnonb3oBaHve pasInyHbIX METOAOB NpK
N3y4YeHUN BUOIOTNYECKUX 0O BEKTOB»

PackpbiBaTb cogepxaHme TEPMUHOB U NOHATWIA:
Hayu4HbIA MeTofl, METO/bI UCC/Ief0BaHMS.
XapaKTepm3osaTb OCHOBHblE€ METO/bl MO3HAHUA
XXMBOW NpUpoabl: HabAwaeHne, 3KCNePUMEHT,
onucaHue, n3mMepeHue, knaccudukaums,
MoZenMpoBaHue, cTaTucTmyeckas o6paboTka
[aHHbIX

TEMA 2. )KUBBIE CUCTEMBI 1 UX OPTAHU3ALIMA (1 u)




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

3. Buonorunueckune
CcCUCTeMbl, Npouecchl U
nx nsyuvenHue (1 u)

XKnBble cuctembl (61OCUCTEMBI) Kak
npeameT usyyeHus buonorun. OTanune
XXMBbIX CCTEM OT HEOPraHN4YeCcKoi
npupoabl.

CBolicTBa 6UoCMCTEM 1 UX pasHoobpasue.
YpoBHM opraHu3aumn 6uocuctem:
MOJIEKY/ISAPHBIN, KNETOUHbIN, TKAHEBBIN,
OpraH1M3MeHHbI, NoNyAALMOHHO-BULOBOW,
3KOCUCTEMHBI (6UO-TreoLEHOTUYECKNIA),
6UocepHbIi.

AeMoHcTpauun:

Tabnuybl u cxembl: «OCHOBHbIE NPU3HAKN
XN3HW», «YPOBHU OpraHm3aLmn XnBeoii
npupoabI».

O6opydoeaHue: Mofesib Monekynbl AHK

PackpbiBaTb cofepxaHne TEPMUHOB U MOHATUIA:
cuctema, bronornyeckas cmctema, 3/1eMeHThbI
CUCTEMBI, CTPYKTYpa b1uocmncTemMsbl, CBOCTBa
XMBbIX CUCTEM, OOMEH BELLECTB, pa3MHOXEHME,
pocT, pa3BuTre, Hac/1eACTBEHHOCTb,
N3MEHYUBOCTb, Pa3apaxXnMoCTb,
3HEepPro3aBUCHMOCTb, YPOBHY OpraHM3aumm
XUW3HU (Buocuctem).

XapakTepr3oBaTb NPUHLMMbLI OpraH3aLumm
oéunocucTem: OTKPbITOCTb, BblCOKas
yNopsA0YeHHOCTb, CAMOPEryaLus,
NepapxmyHOCTb.

MepeuncnaTe yHUBEpPCA/IbHbIE CBOMCTBA
XXMBOTO: €4UHCTBO XMMUYECKOrO COCTaBa,
pas3gpaxumocTb, ABWXKEHNE, TOMeocTas, pocT 1
pa3BuTue, HacneACTBEHHOCTb, M3MEHUNBOCT,
3BOIOLMA (NPUCMIOCOBEHNE K U3MEHAIOLLMMCS
YCNOBUAM).

MpuBoanTL NpUMepPbI BUOCUCTEM Pa3HOTO
YPOBHS OpraHnsaumny u cpaBHMBaTbL NPOSABNIEHUS
CBOICTB XWBOTO Ha pasHbIX YPOBHSIX.
XapakTepusoBaTb OCHOBHbIE NMPOLECCHI,
npoTekawLLme B bruocmctemMax: 06MeH BeLLecTB
1 NpeBpalLLeHne sHeprum,
CamMOoBOCMNpoV3BeAEHVEe, CaMOoperynsaums,
passutue.




Temsbl ypokoB

H KO/THYEeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

Cobntogatb npasuia 6epexHoro OTHOLEHUS K
XMBOI npupoje

TEMA 3. XUMUYECKW COCTAB Y1 CTPOEHUE KJ/IETKH (8 u)

4. Xumnueckunii coctas
KneTku. Boga n
MWHepaJIbHbIE COMn

(14)

XUMUYECKNIA COCTaB KIETKN. XUMUYeckme
3/1EMEHTbI: MaKpO3/IEMEHTH!,
MUKpPO3/1eMeHTbI. Boga n MUHepasibHble
BellecTBa. PUNKO-XMUYecKne
npoLecchl, NpoTeKarLme B XUBbIX
cuctemax. PyHKUUN BOAbI U MUHEPASIbHBIX
BeLLeCTB B KneTke. MNoaaepxaHue
OCMOTMYeCKOro 6anaHca.
JAeMoHcTpauuu:

Huazpammsbl: «PacnpepgeneHve
XUMUYECKNX 3NIEMEHTOB B HEXWBO
npupoae», «PacnpegeneHve XMMmM4yecknx
3/1EMEHTOB B XXMBOI NMPUPOAE>.

Tabnuyb! u cxembl: «MNeprnognyeckas

PackpbiBaTb cogepxaHne TepMUHOB U
NOHATUIA: 3NTIEMEHTbI-BUOTEHbI,
MaKpO3/1IEMEHTbI, MUKPO3/IEMEHTbI;
MUHEepasibHble BELLECTBA, MOJIEKYa BOAbI Kak
Avnosb, BOAOPOAHbIE CBA3U; TMAPOU/IbHBIE U
rmapocobHbIe BeLLecTsa.

[okasbiBaTb €JMHCTBO 3/IEMEHTHOIO cocTaBa
Kak 0fJHO 13 CBOIACTB XXMBOTO.

PacnpenensaTb XMMuyeckme 3fieMeHTbl No
rpynnam B 3aBUCUMOCTU OT KO/INYECTBEHHOIO
npeacTaBnTENbCTBA B OPraHn3me;
XapakTepu3oBaTb Posib OTAENbHbIX
3/IEMEHTOB.

BbISIBNATL CBA3b MEXAy COCTaBOM, CTPOEHMEM




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

Tabnuua XMMMYECKUX 3NEMEHTOB,
«CTpoeHne Moseky/ibl BOAbI»

MOJIEKY bl XUMNYECKOTO COEAMHEHUSA N €ro
hyHKUMAMN B KNeTke

5. benku. Coctas n
cTpoeHune 6enkos. (1 u)

Benkn. CoctaB u cTpoeHne GenkoB.
AMVHOKUCIOTbl — MOHOMEPbI GEJIKOB.
He3ameHnMble 1 3aMeHVMble
aMUHOKNCOTbl. AMVHOKWC/IOTHBIA COCTaB.
YpOBHYU CTPYKTYpPbl 6€1K0BOIA MOIEKY bI
(nepBunyHasn, BTOpUYHas, TpeTUYHAsA 1
yeTBepTMYHAA CTPYKTypa). XumMnyeckume
cBolicTBa 6enkoB. Buonoruueckne
PyHKUMN BENKOB.

JAemoHcTpauun:

Tabnuyb! u cxembl: «CTPOEHWE MOJIEKYbI
6enka».

O6opyodosaHue: CBETOBOI MUKPOCKOM,
MUKponpenapaTbl

PackpbiBaTb conepxaHve TepMUHOB U
NOHATUIA: 6E/KN, NONNMEPLI, MOHOMEPbI,
aMWHOKMC/OThI, NENTUAHANA CBA3b,
nosmMnenTung, AeHatypauus.
XapaktepusoBaTtb 6e/1K/ Kak Knacc
OpraHM4yecknx coeguHeHNA;
KnaccmmumpoBaTb UX MO CTPOEHMIO
(rnobynsipHble 1 UbpPUINApPHbIE 6ENKK),
nepeyncnsTe U XxapakTepn3oBaTtb OyHKLNN
6enkoB

6. PepmeHTbl —
6uonornyeckue
Katanusartopsbl (1 4)

depMeHTbl — 61onoruyeckue
KaTasnmsatopbl. CTpoeHue hepMeHTa:
aKTUBHbII LIEHTp, cy6cTpaTHas

cneundmnyHoCcTb. KoghepMeHTbl. BUTaMUHBI.

OTNNuns hepMeHTOB OT HEOPraHNYeCKUX
Katasim3aTopos.
AemoHcTpauun:

PackpbiBaTb cogepxaHvne TePMUHOB U
MOHATWIA: )epPMEeHTbI, aKTUBHBIW LLEHTP,
cybcTpaTtHas cneynguyHoOCTb, KOEPMEHTLI,
6enKn-akTMBaTOpbl U 6E/KN-UHIMOUTOPDI.
Yka3sblBaTb OT/IM4NSA (DEPMEHTOB OT
HeopraHnyecknx kataim3aTopos.
O6DBACHATL Posib PEPMEHTOB B




H KO/THYEeCTBO YacoB

Temsbl ypokoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

Tabauyb! u cxembl: «CTpoeHne hepMeHTax.
O6opydoeaHue: 060pyAoBaHNe ans
npoBeAeHVs HabNaeHN, N3MEPEHNIA,
3KCMEPUMEHTOB.

(bYHKLMOHMPOBAHUM XMBbLIX CUCTEM, B
MPOMBILLSIEHHOCTH, B MEAULMHE, B
NOBCEeAHEBHOW XN3HK YesioBeka

NaGopaTtopHble U NpakTuyeckue
paboTbl:

JlabopamopHasi paboma Ne 1. «/3yyeHne
KaTa/IMTUYECKOI aKTUBHOCTU (DepPMEHTOB
(Ha npumepe amunasbl UK KaTanasbl)»

7. YrneBopgbl. Jlunuabl

(14)

YrneBoabl: MOHOcaxapugpl (rnoko3a, pubosa
1 fe3okcmprbo3a), amcaxapvpl (caxaposa,
nakrosa) v nonucaxapuabl (kpaxman,
TNIVKOTEH, Lenntnosa). buonoruyeckne
PYHKLMW YTNEBOAOB.

Nvnugel: Tpurnuuepuasl, hocdonunuapl,
ctepoungpl. M'mapogunbHo-rnapoobHble
cBolicTea. Bronornyeckne yHkLmn
nunugos. CpaBHeHVe yr1eBoaoB, 6ekoB 1
NNUAOB Kak UCTOYHUKOB SHEPTUM.
AemoHcTpauun:

Tabsuyb! u cxeMbl: «YTNeBOAbI»,
«Jiunuabi».

O6opydoeaHue: 060pyoBaHuNe ans
nposeAeHVsa HabNLeHN, N3MePEHWA,

PackpbiBaTb cofepxaHvie TEPMUHOB 1
MOHATWIA: YrNeBoAbl, MOHOCaxapuapl,
aucaxapufpl, nonncaxapuasl, rokosa,
pubo3a, fe30KkcMpubo3a, caxaposa, 1akTosa,
ManbTo3a, Lie/no3a (ketyartka), kpaxmarn,
[IMKOTEeH; NUNUAbI, TPUraMuepunabl (Kupbl,
macna), dhocchonunuabl, CTeEPoOUAbI.
XapakTepunsoBaTb yreBogpbl, MMNnabl Kak
Kn1acc opraHuyecknx CoeguHeHuA.
KnaccuduympoBaTb yrnesogbl U naunugsl no
CTPOEHUIO; NepeuncnATb OYHKLMN YINeBoA0B U
MNnaosB.

CxemaTtunyeckn n3obpaxarb CTpoeHue
MONeKyn yrnesoAos, MMNMAoB




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

3KCMNepuMeHTOB.

8. HykneunHosble
Kucnotbl. AT® (1 4)

HyknenHosble kucnotbl: AHK n PHK.
HykneoTnabl — MOHOMEPbI HYK/TEUHOBBIX
kucnot. CtpoeHue 1 dpyHkumn JHK.
CtpoeHue n dpyHKummn PHK. Buabl PHK.
AT®: cTpoeHme 1 PyHKUMN.
AemMoHcTpauun:

Mopmpemai: Ox. YOTCOH, ®. Kpuk, M.
YWUNKWHC, P. ®paHKIvH.

Tabnuyb! u cxembl: «HyKNenHoBble
kucnotel. IHK», «BrocuHTes 6enka»,
«CTpoeHune monekynbl AT®».
O6opydosaHue: CBETOBOI MUKPOCKOM,
MUKponpenaparbl

PackpbiBaTb cofepXXaHne TepMUHOB 1
NOHATWI: AE30KCUPUBOHYKNENHOBAS KUCI0Ta
(OHK), pnboHyknenHoBas kucnota (PHK),
HYKNeoTug, No/IMHYKNeoTuaHas uenb
(nonuHykneoTuna), KOMM/IEMEHTAPHOCTb,
hyHkumm AHK (xpaHeHune u nepegava
HacnefcTBEHHOI nHhopmaumn); Buasl PHK
(MHOopMaLMOHHasA, TPaHCMOoPTHas,
pubocomasnbHas); ageHo3nHTpudocgar
(AT®), makpoapruyeckasi CBsi3b.
XapakTepunsnposatb HyKNenHOBbIe KNC/OTbI
KaK XMMn4eckme CoeJUHEHNSI U HOCUTeNN
HacneACTBEHHOI NHhopMaLmu.

OTmeyaTb 0CO6EHHOCTN CTPOEHUSA MOJIEKY /T
HyknenHoBbIX kucnot (AHK, PHK) n AT®.
Cxemarunyecku nsobpaxarb CTpoeHune
HYKNeoTNA0B, MOJIEKY/T HYKIIEMHOBbLIX KUCIOT,
ATO




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

9. NcTopusa n metoabl
MU3yYeHUs KNeTKu.
KneTtouHasa Teopus
(14)

Lintonorns — Hayka o knetke. KnetouHas
Teopusi — NpUMep B3aMMOAENCTBUA naein
1 (hakToB B HAY4YHOM No3HaHun. MeToabl
N3YYEeHUA KIEeTKN.

JAeMoHcTpauuu:

MMopmpemei: A. NeseHryk, P. I'yk, T.
LWBaHH, M. LWneiigeH, K. M. Bap, P.
Bupxos.

O6opydosaHue: CBETOBOW MUKPOCKOT;
MUKponpenapaTbl pacTUTESbHbIX,
YXMBOTHbIX N 6aKTepuasibHbIX KNeToK

PackpblBaTb cogepxaHne TePMUHOB 1
MOHATWIA: KNeTka, LUTONMOrMS; packpbiBaTb
CoAiepXXaHve NoMoXeHNA KNETOYHOI Teopun.
MepeuncnaTb U xapakTepn3oBaTb OCHOBHbIE
MeTO/bl M3y4YeHNs KNeTkn (MpUroToBeHne
Cpe30B, OKpaluMBaHWe, MUKPOCKOMMPOBaHME,
LeHTpUgIyrmpoBaHmne, KyibTUBUpOBaHUe
KNEeTOK 1 TKaHel)

10. KneTka Kak
Lle/I0CTHaA XXuBaa
cucrema (1 u)

KneTka Kak Lie/locTHas Xusas cuctema.
OG6LUMe NPU3HaKK KeTokK: 3amMKHyTas
HapyxHas memb6paHa, Mosiekynbl AHK kak
reHeTUYeCcKWin annapar, CUcTeMa cuHTesa
6enka. Tunbl KNETOK: ayKapnoTnyeckas un
npokapuoTtnyeckas. OcobeHHoCTH
CTPOEHUS MPOKAPNOTUYECKON KNETKU.
KneTtouHas cTeHka 6akTepuii. CTpoeHune
3yKapmoTU4ecKoi KneTkn. OCHOBHbIE
OT/INYNS PACTUTESTbHOM, XMBOTHOMN U
rpmbHoi KneTku. NMoBepXHOCTHbIE
CTPYKTYPbl — K/IETOYHAsA CTEHKA,

PackpbiBaTb coepXaHne TEPMUHOB U
NOHATUIA: KNeTKM (3ykapuoTmyeckas,
npokapuoTuyeckas), nnasmartunyeckas
MembpaHa (nnasmanemma), rMKoKasImke,
TPaHCMNopT BeLecTB (MaCcCUBHbINA, akTUBHBIN),
3HAOUMTO3 (haroynTos, NMHOLMTO3),
3K30LMTO3, KNIeTOYHAS CTEHKA, HYK/1eomns.
CpaBHuBaTb MeXay coboli aykapuoTuyeckme
1 NpoKaproTUYecKne KNeTku; oTMeyaTb
CXOZCTBO U Pa3/iMyns B CTPOEHUM KNETOK
GaKTepwii, XXMBOTHBIX, pacTeHuii 1 rpn6os




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

TNINKOKAIMKC, NX COYHKLNN.
Mnasmartuyeckas membpaHa, eé cBoiicTea
1 chyHKUMN.

AemoHcTpauun:

MMopmpemei: A. NNeseHryk, P. I'yk, T.
WeaHH, M. WneiigeH, K. M. Bap, P.
Bupxos.

Tabsuyb! u cxembl: «CTPOEHME
3YKapmoTU4ecKoi KneTkn», «CTpoeHune
YXMBOTHOI KNETKN», «CTpoeHne
pacTUTeNbHOW KNeTkn», «CTpoeHne
NPOKaPUOTNYECKON KNEeTKN».
Ob6opydosaHue: CBETOBOW MUKPOCKOM,
MUKponpenapaTbl PacTUTesbHbIX,
XMBOTHBIX U 6aKTepranbHbIX KNEeTOoK




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

11. CtpoeHue ayka-
PUOTNYECKOW KNEeTKN
(14)

Lintonnasma v eé opraHongpl.
OpHoMeM6paHHbIe OpraHoubl KNeTku:
QMNC, annapar [onbaku, M30COMbI.
MosyaBTOHOMHbIE OpraHoufbl KIETKM:

MUTOXOHAPWU, NAAcTMabl. MNponcxoxaeHne

MUTOXOHAPWIA 1 NnactTua. Buael nnactug,.
Hememb6paHHble opraHouabl KNeTKu:
p16OCOMBI, KNETOYHBINA LEHTP, LEHTPMON,
PECHUYKM, XIYTUKN. PYHKLIMM OpraHouoB
KNneTku. BknoyeHus.

A0p0 — perynsiTopHblii LEHTP KNETKN.
CTpoeHue agpa: aaepHas 0605104ka,
Kapuonnasma, XpoMaTuH, AAPbLILLKO.
XpOMOCOMB!.

TpaHcnopT BeLLeCTB B KeTKe.
JemoHcTpauun:

Mopmpemei: A. NeeHryk, P. Tyk, T.
LLBaHH, M. LUneligeH, K. M. Bap, P.
Bupxos.

Tabnuyb! u cxembl: «CTpOEHNE
3yKaproTUYeCcKoi KneTkm», «CTpoeHune
XVNBOTHOI KN1eTkn», «CTpoeHne
pacTuTesiIbHON KneTkn», «CTpoeHne
NPOKaPUOTUYECKON KNeTkn», «CTpoeHne
aapa KNeTku».

PackpbiBaTb cofepxaHne TepMUHOB 1
MOHATWIA: uTONNA3Ma, opraHonasl,
sHgonnasmaTnyeckas cetb (IAMC), annapat
"onbaXu, M30COMbI, BaKyo/lb, MUTOXOHAPUN,
naacTugpl (XxnoponnacTbl, XpoOMonaacTbl,
nelikonnacTbl), puboCcoMbI, MUKPOTPYHOUKHU,
K/TETOYHBIV LEHTP (LEHTPOCOMA), PECHUYKM,
XTYTUKM, BKIOYEHWSA, S4P0, saepHas
060/104Ka, Kapronnasma, XpoMaTuH, SAPbILLKO,
XPOMOCOMBbI.

OnucbiBaTb CTPOEHME 3YKapuoTUYECKON
K/IeTKM N0 N306PaKEHUAM U Ha
MUKponpenaparax; knaccudmumposartb
opraHoufpbl B 3aBMCUMOCTM OT 0COBEHHOCTEN
NX CTPOEeHUs (04HOMeMbpaHHble,
AByMeM6paHHble, HeMeMbpaHHbIe);
onucbiBaTb OYHKLMK KaXXA0ro opraHovnja B
KneTke.

XapakTepr3oBaTb KNETOYHOE AP0 Kak MecTo
XpaHeHusi, nepegaydn (yaBoeHMe XPOMOCOM) 1
peanusauun (TpPaHCKPUNLMS) Hac/1e4CTBEHHOW
nHOpMaLnM KNETKK.

Mepeuncnatb 1 ONUCbIBaTb KOMMOHEHTbI AApa
N NX PYHKUNN.

CxemaTtnyHo n306paxarb CTpoeHue




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

O6opydosaHue: CBETOBOI MUKPOCKOM;
MUKponpenapaTtbl pacTUTE bHbIX,
XUBOTHbIX N 6aKTepVIaIIbeIX KNEeToK.
NaGopaTtopHble U NpakTUyeckue
paboTbl:

JlabopamopHasi paboma Ne 2. «/3yyeHne
CTPOEHUS KNETOK PaCTEHUIA, XMBOTHbIX U
6akTepunii Nof MUKPOCKOMNOM Ha roTOBbIX
MUKponpenapartax U Ux onucaHue»

pPacTUTESIbHOW M XXNBOTHOW KNETKN.
O6bACHATbL BUONOrMYECKOE 3HAYEHNE
TpaHcnopTa BELLECTB B K/1eTke

TEMA 4. )KU3BHEJEATE/IBHOCTB K/IETKH (6 1)

12. OGMeH BelecTB.
MnacTuyeckuii oGMeH.
PoTOCUHTES.
XemocuHTes (2 4)

O6MeH BeLLEeCTB, UM METAB0IN3M.
Accmmnsaums (N1acTUYeCKUin 06MeH) 1
AnccuMmnnaums (sHepreTUyecknini obmeH)
— [iB€ CTOPOHbI €4MHOTo npouecca
mMeTabonn3ma. Ponb 3akOHOB COXpaHeHus
BeLLecTBa 1 SHEPrn B MOHUMaHNN
MeTabonnsma. Tunbl 06MeHa BeLLEeCTB:
aBTOTPOMHBINA 1 reTepoTpohHbIA. Ponb
thepmMeHTOB B 0OMEHE BeLLecTB U
npeBpaLLeHUN SHEPTN B KETKE.
doTocuHTe3. CBeToBasa U TeMHOBas hasbl

PackpbiBaTb cogepxaHve TEPMUHOB U
NOHATUIA: 06MEH BeLLEeCTB U NpPeBpaLLeHne
3Heprum (MeTabonunsm), acCMMnNALUS,
naacTuyeckuii 06MeH, ANCCUMUNALMS,
3HepreTnYecknini 06MeH, POTOCKHTES,
dhoTomn3, hoccopnnnpoBaHme, NEPEHOCHNK
NPOTOHOB, XEMOCUHTE3.

OnwucbiBaTb (hOTOCKMHTES, MPOLLECCHI,
npoTekawLLe B CBETOBOW 1 TEMHOBOW chase.
BbISIBNATb NPUYMHHO-CNIEACTBEHHbIE CBA3M
MeXAy MOr/oWweHNeM CO/THEYHOI aHeprum




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

hoTocuHTe3a. Peakumm hoTocuHTe3a.
AhhekTUBHOCTL hOTOCUHTE3A. 3HaUYEHMEe
dhoToCcHHTE3a AN XM3HW Ha 3eme.
BnuvsiHne ycnosuii cpefibl Ha hOTOCUHTE3
1 Cnoco6bl NOBbILLEHWS €70
NPOAYKTUBHOCTM Y KY/IbTYPHbIX pacTEHUIA.
XemocuHTe3. XeMoCUHTe3npyoLme
6akTepun. 3HaYeHe XeMOCUHTE3a A5
XWU3HN Ha 3emre.

AemMoHcTpauuu:

Mopmpemei: K. A. Tumnpsases.

Tabauybl U cxembl: «XNoponaiacT»,
«®PoTOCUHTES»

XN0pOINNNOM U CUHTE30M MOoNekyn AT®.
CpaBHUBaTb NCXOHble BeLecTBa, KOHEYHbIe
NPOAYKTbI N YCNOBUS NPOTEKaHUS peakuuii
CBETOBOI M TEMHOBOW (ha3bl (HOTOCMHTE3A.
CpasHuBaTb (DOTOCUHTES N XEMOCUHTES.
OueHvBaTb 3Ha4YeHve hoTocHHTE3a U
XeMOCUHTe3a A1 XXU3HU Ha 3emne




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

13. QHepreTUvecKnii
o6MeH (1 y)

DHepreTnyecknin 06MeH B KNeTke.
PaclienneHve BeLLecTB, BbiAeneHme u
aKKyMy/IMpOBaHUe 3HepPrum B KeTKe.
JTanbl 3HepreTMYeckoro obmeHa.
["nukonns. bpoxeHune n ero Buabl.
KncnopogHoe okucneHvne, nnv KnetoyHoe
AblxaHve. OkucnnTensHoe
dhochopunmpoBaHune. SPeKTUBHOCTb
3HepreTnyeckoro obmeHa.
AemoHcTpauun:

Tabnuyb! u cxembl: «TUNbl NATAHKS,
«MeTab0m3m», «MUTOXOHAPUA»,
«DHepreTnyecknii 0bmeH»

PackpbiBaTb cofepxaHve TepMUHOB U
MOHATWIA: SHEPreTUYEeCcKin 06MeH, rIMKoNn3,
MOJIOYHOKMCI0e BpoXeHne, CnMpToBoe
6poxeHne, bUoornyeckoe OKUCIeHNne,
K1eTOYHOe [fbIxaHue, AUCCUMUNALNSA,
hepmeHT.

XapakTepun3oBaTb 0OMEH BELLECTB 1
npespaLleHune aHeprum (MeTabosmam) kaxk
OJHO MX CBOWCTB XMBOTO.

MepeuncnaTs 0CO6EHHOCTY NNACTUYECKOro U
3HEepreTMYeckoro obmMeHa B KIeTKe;
yCTaHaBNMBaTb B3aMMOCBA3b MEXAY HAMMU.
Pa3nuyatb Tvnbl 06MeHa BELLECTB B K/1eTKe:
aBTOTPOHLIN 1 reTepoTPOGIHBINA.
OnucbiBaTb 3Tanbl 3HEPreTnyeckoro obmeHa
(nogrotoBuUTENbHbLIN, 6ECKUCNIOPOAHBIN,
KNCNOPOHBINA) N CPaBHMBATL NX MEXY COBOW.
XapakrepusoaTb peakumu rvKonmsa,
BPOXEHNSA, KNETOYHOIO AblXaHWs; BbIABAATb
NPUYNHHO-CNEICTBEHHbIE CBA3WN MEXy
[INKO/IN30M,

K/IETOYHBIM [ibIXaHWEM N CUHTE30M MOJEKY
ATO.

CpaBHuBaTb 3PEKTUBHOCTb
6eCK1CIoPOAHOr0 1 KNC/IOPOAHOrO 3TanoB




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

14. BuocuHres 6enka (2

u)

Peakuumn MaTpuyHoro cMHTesa.
reHeTuueckasn nHopmauus n AHK.
Peannsauusi reHeTnyeckoin nHcopmauun B
KneTke. FeHeTUYECKNA KO 1 ero CBOICTBA.
TpaHcKpunumsa — MaTpuyHbIiA cuHTe3  PHK.
TpaHcnsaumsa — 6ruocuHTe3 6enka. dTansl
TpaHcnauun. KogrpoBaHue aMMHOKUCIIOT.
Ponb pubocom B 6MoOCHHTE3E 6enka.
AemoHcTpauun:

Iopmpemni: H. K. KonbLos.

Tabnuypl u cxembl: «CTpoeHne OHK»,
«CTpoeHue 1 OyHKLMOHMPOBAHNE TeHa»,
«CuHTe3 6enka», «Pennukaumsa OHK»,
«"eHeTnYecKnii Kogy.

ObopydoeaHue: MogeM-annankaLmm
«YpaBoeHve HK u TpaHckpunums»,
«BunocunHTes benka»

PackpbiBaTb cofepxaHne TepMUHOB 1
MOHATWIA: TEH, FeHETUYECKNI KOA, MaTPUYHbIN
CWHTE3, TPAaHCKPUNLMSA, TPAHCALMS, KOAOH,
aHTMKOAOH, pnbocoma, LeHTpasibHasa gorma
MOJIEKYNSAPHOI Broormu.

Onpepensitb CBOMCTBA FEHETMYECKOIO KoAa
(TpUNNETHOCTb, OHO3HAYHOCTb,
BbIPOXAEHHOCTb, YHUBEPCASIbHOCTb,
HenepeKpbIBaEMOCTb, HENPEPbLIBHOCT).
OnucbiBaTb 3Tanbl peanusauum
HacneACcTBEHHOW MHhopMaLK B KNeTKe.
CpaBHuBaTb peakuun MaTpUYHOrO CMHTE3a
monekyn PHK n 6enka B kneTke




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

15. HeknetouHble
thopmMbI XN3HN —
BUpYychbl (1 u)

HekneTouHble hopMbl XXU3HN — BUPYCbI.
WcTopusa oTkpbITUS Bupycos (4. W.
ViBaHOBCKMIA). OCOBEHHOCTU CTPOEHUS 1
XXW3HEHHbIV LK BUPYCOB.
Baktepnodharn. bonesHn pacteHui,
XVBOTHBIX W YE/I0BEKA, BbI3bIBAEMbIE
BMpycamn. Bupyc nmmyHogeduumTa

yenoseka (BMY) — Bosbyautens Clida.

O6partHas TpaHCKpUnuus, pesepTasa,
nHTerpasa. Npogunaktuka
pacnpocTpaHeHnsa BUPYCHbIX
3a6oneBaHui.

AemoHcTpauun:

Mopmpemei: [. V1. VIBaHOBCKUIA.
Tabsiuybl U cxembl: «Bupycbi»,
«bakmepuoghacu»;, «CmpoeHue u
JKU3HeHHbIU yuka supyca Crivija,
b6akmepuochaza».

Ob6opydosaHue: MOOesIb CMpPyKMypbl
AHK; mazHumHasi Mooesib-annaukayusi
«CmpoeHue Kiemku»

PackpbiBaTb cofepxaHne TepMUHOB 1
MOHATWIA: BUPYC, BUPYCOIOMUS, Kancug,
6akTepuochar, BMpyc MMMyHogeguumta
yenoBeka (B/Y), OHKOreHHbIe BUPYChI.
XapakTepusoBaTb BMPYCbl Kak HEK/TETOUHYIO
chopMy XM3HWN; OCOBEHHOCTU CTPOEHUS U
YXVN3HEHHbI LK/ BUPYCOB.

OnucbIBaTb XU3HEHHBIW LKA BUpYca
UMMyHoaeuumTa YenoBeka; pasmyaTb Ha
prcyHkax BTM (Bupyc TabayHoli Mo3aunku),
6akTepuocpar, BLY.

O60cHOBbIBaTb 1 cOb60AATL MepbI
npochmnakTnkn pacnpocTpaHeHUst BUPYCHbIX
3aboneBaHuii (pecnupartopHble, Xenya04HO-
KMLLEYHble, KeLeBoii aHuedanut, BUY-
NHEKUNSA)

TEMA 5. PABMHO>XEHUE 1 UTHAUBU/Y AJIbHOE PA3BUTUE OPI'AHI3MOB (5 u)




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

16. XXu3HeHHbIi uuKn
Knetkun. fleneHne
KneTkn. Mutos (1 u)

KNeTOYHbIA LUK, NN XXNIHEHHbIN LMK/
KneTku. MHTepdhasa n mutos. Mpouecchl,
npoTtekatowue B UHTepdase.
Pennunkauna — peakuuss MaTpUYHOro
cuHTesa AHK.

CTpoeHrie XpoMOCOM. XPOMOCOMHbIi
Habop — kapuoTun. AunaonaHolii n
ransionaHbIi XPOMOCOMHbIE HA6oPbI.
XpomaTugbl. LinTonornyeckne ocHoBbI
pasMHOXEHUS U UHAMBUAYa/IbHOrO
pasBuTHA OpraHn3mMoB.

[Jenenvie kneTkn — mutos. Ctaguu
mMuTo3a. lNpoueccsl, NponcxogdLlme Ha
pasHbIx CTagusax Mutosa. bronornyeckuii
CMbIC/T MUTO3A.

Mporpammupyemas rméens KNeTkm —
anonTos.

AemoHcTpauun:

Tabauybl u cxembl: «KNETOUHBIW LUKI»,
«Pennukauma HK», «CTpoeHne
XPOMOCOMbI», «MUTO3»; MarHuTHas
MoAenb-annankaumsa «eneHme KneTku»,
mogens AHK.

O6opydosaHue: CBETOBOI MUKPOCKON;
MUKpornpenapaT «KapnokuHes B KneTkax
KopeLlka nyka».

PackpbiBaTb cofepxaHne TepMUHOB 1
NOHATWUIA: KNETOYHBIN UMK, MHTepdasa,
pennmkaums, XxpoMocoma, KapuoTun,
raniongHbli, AMNAOUAHbIA XPOMOCOMHbIN
Habop, xpomaTuabl; MATO3;

ero craguu: npodpasa, Metagasa, aHagasa,
Tenodasa.

OnwncbiBaTb XU3HEHHBIA LMK KNETKN;
nepeyncnaTb U XapakTepn3oBaTb Neproasbl
K/IETOYHOTO LMKNA, CPaBHUBATL NX MEXAY
coboii.

OnvcbiBaTb CTPOEHME XPOMOCOM, KapUOTUINOB
OpraHn3mMoB, CPaBHMBAaTb XPOMOCOMHbIE
Habopb! KNETOK.

CpaBHuBaTb CTaMn MMUTO3a.

Pasnuuatb Ha MUkponpenapaTax U pucyHKax
cTagum MuUTOo3a.

PackpbiBaTb 6MOI0TMYECKNIA CMbIC/T MATO3a




Temsbl ypokoB

H KO/THYEeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

Na6opaTopHble 1 NpaKTu4eckKue
paGoThbl:

JlabopamopHasi paboma Ne 3.
«HabnwogeHne mutosa B KneT-

Kax KOHYMKa KOpELLKa /lyka Ha roToBbIX
MUKponpenapaTtax»

17. ®opwmbl
pasMHOXeHUs1
opraHn3mos

(14)

PopMbl pa3MHOXEHMA OPraHN3MOoB:
6ecnonoe n nonosoe. Buael 6ecnonoro
pa3sMHOXeHUA: fefieHne HajBoe,
NnoyKoBaHve OfHO- N MHOTOKNETOYHbIX,
crnopoobpasoBaHue, BeretaTnBHoe
pa3mHoxeHue. ckyccTBeHHoe
KNIOHMPOBaHWe opraHn3MoB, ero 3HayeHve
ONsA cenekuunmn.

lMonoBsoe pasMHOXeHWe, ero OT/IMYnNA OT
6ecnonoro.

AemoHcTpauun:

Tabnuypl u cxembl: «POPMbI PA3MHOXEHUS
OpraHn3moB», «[]BoiHOe ONI040TBOPEHNE Y
LiBETKOBbLIX pacTeHuit», «leneHve KeTku
GakTepuii», «BereTatmBHOE pa3sMHOXEHNE
pacTeHuii», «CTPOEHNE NOJOBbIX KNETOK>

PackpbiBaTb cofepxaHve TepMUHOB U
MOHATWIA: Pa3MHOXeHWe, K/T0H, NO0Bble
KNeTkn (rameTbl), AlLeKneTka, cnepmaro3oun,
3uroTta, fefieHne HagBoe, NoYKkoBaHue,
cnopynauns, doparMeHTauns, BeretatuBHoe
pasMHOXeHWe, CEMEHHOE pa3MHOXeHMe,
onblJIEHNE, ABOINHOE ONM0AOTBOPEHME,
NOsI0BbIE Xene3bl, CEMEHHUKUN, AUUYHUKN,
ON/I0A0TBOPEHNE (HapYXXHOE, BHYTPEHHEE).
Xapaktepn3oBaTb 0COGEHHOCTU U 3HAYEHWE
6€ecnosioro 1 Noa0Boro cnoco6os
pa3MHOXEeHWUS.

Bbigensatb BUAbl 6€Cnosioro pa3MHOXeHNs;
BbISIB/IATb B3aMMOCBA3M Mexay hopmamu
cnocob6amy pasMHOXEHUS U X BMOIOTUYECKUM
3HaYeHnemMm.

BnageTtb npuémamu BeretatnBHOIo
Pa3MHOXEHUS KY/IbTYPHbIX pacTeHuii (Ha
npumepe KOMHATHbIX).




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

XapakTepn3oBaTtb M0/0BbIE KETKU:
ANLEKNeTKN, cnepmMaTo30oubl; BbISBNATb
OCOGEHHOCTM UX CTPOEHMS

18. Meiio3 (1 u)

Meiio3. Ctagum meiiosa. Mpouecchl,
NPoVCXoAsLLMe Ha CTaausax meinosa.
MNoBefeHMe XpOMOCOM B Melio3e.
KpoccuHrosep. Bronornyeckuii cMbic un
3HaueHue Meiiosa.

JAeMoHcTpauun:

Tabnuyb! u cxembl: «Meno3s.
Ob6opydoeaHue: Mofesnb AHK; MarHnTHas
MoAeNb-annankaumsa «JenexHve KneTku»

PackpblBaTb cogepxaHne TePMUHOB 1
NOHATUIA: MeN03, KOHbIOraLusi XPOMOCOM,
nepekpécT (KpOCCUHIoBep) XpOMOCOM, rameThbl.
XapakTepr3oBaTb Mein03 kak cnocob
K/TETOYHOTO AENIEHMST; ONNCbIBATL MEi03 No
CTafusiM; cpaBHMBaTb CTaAMun Meiio3a n
MUTO3a.

Pasnnuatb Ha pUcCyHKax cTagmm Meiosa;
packpbiBaTb 6M0MI0rMYeckoe 3HaueHne meliosa

19. O6pa3oBaHue n
pasBuTHe NONOBbIX
K/1eTOK.
OonnopgotBopeHue (1 u)

FameToreHes — npovecc obpasoBaHus
MOJIOBbLIX KNIETOK Y XWBOTHbIX. [10N10BbIE
Xenesbl: CEMEHHVKN N ANYHUIKW.
O6pasoBaHue 1 pa3BUTUE NOOBbIX KITETOK
— ramert (cnepmaro3oung, AlekneTka) —
cnepmMartoreHes n ooreHe3. Oco6eHHOCTH
CTPOEHWA AWLEKNETOK U CNepMaTo30140B.
OnnopoteopeHue. NapTeHoreHes.
AemoHcTpauun:

Tabnuyb! u cxembl: «[psMoe N Henpsimoe
passutme», «lameToreHes y
M/IEKOMUTAIOLLIMX W Ye/loBEKa».

PackpblBaTb COAepXaHne TEPMUHOB 1
MOHATMIA: rameToreHes, cnepMmaToreHes,
ooreHes, CnepMaTo3ouns, akpocoma,
ALEKNeTKa, NoJspHbIe TefbLia.
XapakrepusoBaTb 0CO6EHHOCTY raMeToreHesa
Y XXMBOTHBIX U €0 CTaauK, NosoBble KNeTKN
XVBOTHbIX M OMUCHIBATHL NPOLLECC UX PA3BUTUS.
CpaBHMBaThL CepMaToreHes 1 ooreHes.
OnvcblBaTb ONI040TBOPEHME, BUOOrNYeckoe
3HaYeHue ons1oA0TBOPEHMS




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

O6opydosaHue: Moaens meTacasHoi
XPOMOCOMBbI;

MUWKPOCKOM, MUKponpenapaTbl
«CnepmaTo3oungbl M/IEKONUTAIOLLEr0»,
«SiuekneTka MIeKonuTaloLwero».
NaGopaTopHble U NpakTU4eckue
paGoTbi:

JlabopamopHasi paboma Ne 4. «3yueHne
CTPOEHNSA NOJOBLIX KNETOK Ha FOTOBbIX
MUKporpenapaTax»




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

20. UupuBnpyanbHoe
pasBuTUE OpraHM3mMoB
(14)

WHavBuayanbHoe pa3Butme (OHTOreHes).
OMOpUoHanbHOEe passuTre (aMOproreHes).
JTanbl 3MOPMOHANBHOIO Pa3BuTUsa y
MO3BOHOYHbIX XXNBOTHBIX: Ap0o6neHue,
racTpynauums,

opraHoreHes. MocTambprioHanbHoe
passutue. Tunbl NOCTIMOPUOHANBHOTO
pas3BuUTUSA: NPAMOE, HENPAMOe
(nMurMHouHoe). BnunaHve cpeabl Ha
pa3BuTUE OpraHn3MoB; hakTopbl,
CNocobHble BbI3bIBATb BPOXAEHHbIE
ypoacTBaa.

PocT 1 passuTne pacTeHuin. OHToreHes
LiIBETKOBOIO PaCTEHWA: CTPOEHNE CEMEHM,
cTagunv pasBuTUs.

JemoHcTpauun:

Tabsuybl u cxembl: «OCHOBHbIE CTaaUK
OHTOreHesa», «lpsiMoe 1 HenpsiMmoe
pa3BuTne», «[1BoHOE ON040TBOPEHNE Y
LiBETKOBbIX pacTeHMW»

PackpbiBaTb cofepxaHne TePMUHOB 1 MOHATUIA:
OHTOreHes, ambpuoreHes, 3urota, ApobneHve,
6nactomepsl, MOpyna, 6nacTyna, 6nacrtouens,
ractpyna, Helipyna, opraHoreHes;
3apojbllleBble NNCTKA: 3KTOAepMa, Me3ofepMa,
3HTOAEPMA; NOCTIMOPMOHA/ILHOE pa3BUTUE:
NpsIMOe U HENpPSAMOE (JIMYMHOYHOE);
mMeTamMopgo3, Meracrnopa, MMKpocrnopa,
NblIbLEBOE 3EPHO, CNepmum,

3apojbllEeBbIi MELLOK, ABOHOE
ons1I040TBOPEHNE.

OnpepfensaTb atanbl aMOPUOHANBHOIO Pa3BUTHA
XOPAO0BbIX HA CXeMax 1 npenaparax u
ONnMCbIBaTb MPOLLECChl, NPOMCXo4sLLMe Ha
KaXxgom aTare.

CpaBHuBaTb NEpVObl OHTOreHe3a; NPSIMoe 1
HenpsiMoe (SIMYMHOYHOE) NOCTIMOPUOHA/IbHOE
pasBuTVe, 3apoAbILLn YenoBeka 1 Apyrnx
XOPAOBbIX.

O6BACHATL 6MOMOrMYecKoe 3HaYeHe pasBuTus
¢ MeTaMmopho30M; oTpuLaTeENbHOE BNUSHNE
anKorons, HUKOTUHA W APYrX TepaToreHHbIX
(hakTOpoB Ha pa3BuTHE 3apoabilla YeloBeKa.
OnwvcbiBaTb NPOLLECC ABOMHOIO ON0A0TBOPEHUS
Y UBETKOBbIX pacTeHui




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

TEM

A 6. HACJIEACTBEHHOCTDH 1 UBSMEHUNBOCTH OPI'AHM3MOB (8 u)

21. l'eHeTMKa — HayKa O
HacneACcTBEHHOCTU U
n3MeH4YuBoOCTH (1 u)

MpeameT 1 3agaun reHeTukn. Ponb
LUTONOMMN 1 AMOPUOIOTM B CTAHOBNEHNN
reHeTvku. Bknag, poccuiickmx un
3apy6exHbIX yUYeHbIX B pasBuTue
reHeTukn. Metoabl reHeTUKn
(rMbpnaoNorMyecknii, LMTOreHeTUYECKIA,
MONEKyAPHO-reHeTuyeckuii). OCHOBHblEe
reHeTnyeckune NoHATUA. MeHeTnyeckas
CYMBOJIMKA, MCNONb3yeMas B CXemax
CKpeLLMBaHWii.

AemoHcTpauun:

Mopmpemei: . MeHgens, T. MopraH, H.
V. BaBunos, C. C. YeTsepukos, H. B.
Tumodpees-PecoBckuii.

ObopydoeaHue: MOJENb-

annavkauns «MoHornépugHoe
cKpeLBaHue, repbapuii «Fopox
NOCEBHOM»

PackpbiBaTb cofepxaHne TepMUHOB 1
MOHATWIA: TEH, TeHOM, reHoTUN, heHoTHN,
XPOMOCOMBI, &/1/1€/IbHbIE FeHbl (annenu),
romMo3suroTa, reTeposvrota, JOMUHaHTHbIV
npu3Hak (reH), peueccuBHbIi NPU3HakK (reH),
yncTas IMHUS, rmMépua,.

Mepeuncnatb N xapakTepm3oBaTb METOAbI
reHEeTVKW: TMBPUA0I0rMYECKUIA,
LUTOreHEeTUYECKUIA, MONEKYISIPHO-
reHeTUYECKNiA; OMUHAHTHbIE U peLleCCUBHbIE
NPU3HaKMN PacTeHnin 1 XXMBOTHbIX.
Monb30BaTbCA reHeTUYeCKoW TepMUHOOTMEN
1 CUMBOJIMKOW NS 3aNCN FreHOTUNNYECKUX
CXEM CKpeLLBaHuUs

22. 3aKOHOMEpPHOCTHU
HacnepoBaHuA
NPU3HaKoOB.
MoHornépugHoe

3aKoHOMepPHOCTW HacnefoBaHUA

MoHornépumaHoe ckpelymBaHve. 3akoH
efMHoo6pa3uns rmépunaos NepBoro

NpU3HaKoB, yCTaHOB/IEHHbIE . MeHaenem.

PackpbiBaTb cogepxaHne TepMUHOB U
NOHATUIA: MOHOTMBPUAHOE CKpELMBaHME,
cheHoTMNMYeCKne rpynnbl, IMGPUA0NOrMYECcKnii
METO/, YNCTbIE JIMHUMW, AOMUHNPOBAHNE FEHOB




Temsbl ypokoB

H KO/THYEeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

cKpelyMBaHue

(14)

nokoneHus. Mpasuno
LOMUHMPOBaHWA. 3aKOH pacLuenieHms
npu3HakoB. ['MnoTe3a YNCTOThbI ramer.
MonHoe v HenosiHoe AOMUHUPOBAaHKE.
AemoHcTpauun:

Mopmpemei: . MeHaensb.

Tabsuyb! u cxembl: «MoHornépuaHoe
CKpeLLvBaHne 1 ero UMToreHeTmyeckas
OCHOBa», «3aKOH pacLLenneHns n ero
LMTOreHeTn4yeckas ocCHoBa», «3akoH
YNUCTOTbI rameT».

O6opydoeaHue: MoJeNu-

annnvkaumm «MoHornépuaHoe
cKpeLBaHue», «HenonHoe
[OMUHUpOBaHUe»; repbapuii «Fopox
NOCEBHOW»

(nonHoe, HEMOJIHOE), pacLuensieHne B
NOTOMCTBE.

OnucbiBaTb METOAMKY NpoBeaeHNs I
MeHzenem onbIToB Mo N3y4eHnto
HacnefoBaHWsl O4HO Napbl NPU3HAKOB Y
ropoxa noceBHOro.

PackpblBaTb cogepXxaHne 3aKoHoB
enHoobpasuns rmépunaos NepBoro NOKOSIeHNs
1 3aKOHa pacLuensieHuns.

O6BACHATb r’MnoTesy YNCTOThbl raMeT.
3anuceiBaTb CXeMbl MOHOTMGPUAHOIO
CKpeLLMBaHNs, OOBSCHATL €ro LTON0rnMyYeckme
OCHOBbI 1 peLlaTb reHeTU4Yeckme 3aaum Ha
MOHOMM6PUAHOE CKpeLLBaHme

23. QurnbpugHoe
CKpeluBaHune. 3aKoH
He3aBUCMMOTO
HacnegoBaHUs
npusHakos (1 u)

[vrnépugHoe ckpelwmBaHme. 3akoH
HEe3aBUCUMOro Hac/ieJoBaHNSA MPU3HaKoB.
LinToreHeTuyeckne OCHOBbI AUIMOGPUAHOIO
CKpeLymBaHus.

PackpbiBaTb COAepXaHne TePMUHOB 1
MOHATWIA: AUTMBPUAHOE CKPeLMBaHNE,
aHanM3MpytoLLee CKpeLLyBaHue.

AHanM3vpyHoLLiee CKpeLLyBaHue.
Vcnonb3oBaHme aHaM3MPYoLLEro
CKpeLyyBaHus A1l onpeaesneHus reHotuna

OnucbiBaTb OnbIThl . MeHAens rno n3yyeHuno
HacnefoBaHus ABYX Nap NPU3HaKoB Yy ropoxa
NOCEBHOrO.




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

ocoow.

AemoHcTpauun:

Mopmpemei: . MeHAenb.

Tabauyb! u cxembl: «AurnépungHoe
cKpeLBaHue», «LluTonornyeckne ocHoBbI
ANrMbpnaHOro CKkpeLyyBaHms».
O6opydoeaHue: MOAENb-annIMKauus
«AurnbpraHoe ckpeluBaHue»

PackpblBaTb cofepxaHve 3akoHa
HE3aBMCMMOr0 Hac/iefj0BaHUs NPU3HAKOB.
MPUMEHATL MaTeEMATUYECKMIA PacuéT ¢
NOMOLLbI0 METOAA NEPEMHOXEHMS!
BEPOATHOCTEN U 3annchb C NOMOLLbH
(heHOTUNMYECKNX PAAVKAIOB pacLLen/ieHusl
NPWU3HAKOB Y MOTOMKOB MO (eHOTUMNY 1
reHoTuny.

3anucbiBaTb CXeMbl AUTMGPUAHOTO
CKpeLVBaHusl, 06bACHATL ero UUToormyeckmue
OCHOBBbI 1 pellaTb reHeTuyeckme 3aJaqum Ha
ANTMBPUIHOE CKpeLLBaHue

24. CuenneHHoe
HacnepoBaHue
npusHakoB (1 u)

CuenneHHoe HacnefoBaHne NprU3HaKoB.
Pa6oTta T. MopraHa no cuensieHHoOMy
HacrnefoBaHWo reHos. HapylieHue
CLiensieHns reHoB B pesynbtaTe
KpoCcCcuHrosepa.

XpOMOCOMHas Teopusi HacneACTBEHHOCTU.
["eHeTnyeckne KapThbl.

JAeMoHcTpauuu:

Mopmpemei: T. MopraH.

Tabnuybt u cxembl; «<Meiio3»,
«"eHeTnYeckne KapTbl pacTeEHWIA,
XVBOTHBIX U YesioBEKa»,

PackpbiBaTb cogepxxaHne TepMUHOB U
NOHATUIA: CLEN/IEHHOE HacnefoBaHue
Npu3HaKoB, pekoMbrHaUus reHos,
reHeTU4YeckKme KapTbl XPOMOCOM, MOpraHuaa.
Ha3biBaTb OCHOBHbIE MO0XEHNSA
XPOMOCOMHOW TeOpUN HacneacTBEHHOCTU T.
MopraHa; packpbiBaTb cogepxaHue padoTsl T.
MopraHa no cuensieHHoMy HacnefoBaHWUio
r€HOB W NPUYMHbI HAPYLLIEHUS CLUenIeHns
Mexay reHamu.

3anucbiBaTb CXEMbI CKpeLLMBaHUA Mpu
cuenneHHOM Hac/ieoBaHun, 06 bACHATL




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

«B3avmogeicTBre annesbHbIX FeHOB».
ObopydoeaHue: MUKponpenapar
«[po3ochuna» (Hopma, MyTaumm opMbl
KPbl/IbEB 1 OKPaCku Tesia), MUKPOCKON;
Mogenb-annankaums «fMNepekpéct
XPOMOCOM>.

Na6opaTopHble U NpaKTU4eckKue
paGoThl:

JlabopamopHasi paboma Ne 5. «3yyeHne
pe3ynbTaTtoB MOHOIMGPUAHOIO U
ANrMbpnaHoro ckpeLwmsBaHms y
[ApP030dhnsIbl HA FOTOBbIX
MUKpornpenapaTax»

MPUYMHLI PEKOMBUHALIMK TeHOB, ONpeaensTh
YMC/o rPYNn CLEN/IEHNs FTEHOB; peLlaThb
reHeTUYecKkme 3a4aum Ha cueneHHoe
HacnefoBaHve

25. leHeTuKa nona.
HacnepoBaHue
NMPU3HaKOB,
cueneHHbIX

c nosiom (1 u)

"eHeTMKa nona. XpomMocomHoe
onpegesieHne nosa. AyTocombl 1 NOJSIOBbIE
XPOMOCOMbI. FOMOrameTHbIe U
reteporameTHble OpraHu3Mbl.
HacneposaHue Npr3HaKkoB, CLENIEHHbIX C
nosiom.

AemoHcTpauun:

lMopmpemei: T'. MeHgens, T. MopraH, H.
V. BaBunos.

PackpbiBaTb cofepxaHne TepMUHOB 1
MOHATUIA: XPOMOCOMHbIA HA6OP, ayTOCOMbI,
NoM0BblE XPOMOCOMbI, FOMOrameTHbIli non,
reTeporameTHblii Mof, CLENIEHHOE C MOJIOM
HacnefoBaHWe NPU3HaKoB.

OGDBACHATL UUTOMOTMYECKNE OCHOBBI
XPOMOCOMHOro MexaHusma onpegenieHus nona
Y Pa3/IMyHbIX OPraHn3MoB.

CpaBHuMBaTb 3aKOHOMEPHOCTU Hac/1e0BaHus
NPU3HAKOB, CLIENIEHHbIX U HE CLEN/IEHHbIX

C NoJsIoM.




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

Tab/uyb! U cxembl: «FeHeTVKa nona»,
«3aKOHOMEepPHOCTW Hac/ef0BaHus,
CLeM/IeHHOr0 C Nosom», «KapuoTturbl
UesIoBeKa 1 XMUBOTHbIX»

PewwaTtb reHetTnyeckne 3agayum Ha
HacnepaoBaHMe CLen/1eHHbIX C NO/1I0M
NPpnU3HakoB

26. 13amMeHUnBOCTb.
HeHacnepctBeHHas
M3MeH4nBoCTb (1 u)

M3mMeHUMBOCTb. Buabl N3MeHYMBOCTH:
HeHacneACTBEHHAsA U HacneACTBEHHas.
Ponb cpeppl B HeHacneACTBEHHOM
N3MEHYMBOCTU. XapaKTepmucTuka
MOANNKALNOHHON N3MEHUNBOCTH.
BapuaumnoHHbIli psg v BapuauoHHas
KpuBas. Hopma peakuuy nprsHaka.
KonnyecTBeHHbIE 1 KaUeCTBEHHbIE
Npu3HaKkM 1 X HopMa peakumn. CeoiicTea
MoANOUKALMOHHON N3MEHUYNBOCTM.
AemoHcTpauun:

Tabauyb! u cxembl: «Bunabl
N3MEHUYMBOCTM», «MoamndmKaLnoHHas
N3MEHUYNBOCTb.

NaGopaTopHble U NpaKTu4eckKue
paGoTbl:

JlabopamopHasi paboma Ne 6. «/3yyeHne
MoANOUKALMOHHON N3MEHUNBOCTM,
NOCTPOEHNE BapUaLMOHHOTO psaja v
BapuaLNOHHON KpUBOLi»

PackpblBaTb CogepxaHne TEpMUHOB U1
MOHATUIA: MK3MEHUMBOCTb, HacNeACTBEeHHas
M3MEHUYMBOCTb, HEHACeACTBEHHAS!
M3MEHUYMBOCTb, MOANMVKALMOHHASA
M3MEHUMBOCTb, BAPUALMOHHbIN psf,
BapviaLyoHHas KprBasi, MpM3Hak, Hopma
peakLnn, KONIMYECTBEHHBIE U KAYECTBEHHbIE
MPU3HaKu.

KnaccudpmuympoBaths BUbl U3MEHUMBOCTU U
BbISIBNSATb UX 610/10rMYecKne 0CO6EHHOCTU.
MepeuncnaTb CBOWCTBa MOAVUKALIMOHHO
M3MEHUYMBOCTU 1 0GBACHATL €€ 3HaueHue s
OpraHn3moB.

PasnnuaTb KONMYECTBEHHbIE U KAYECTBEHHbIE
MPU3HaKK; CTPOUTbL BapUaLMOHHBI psig,
BapyaLOHHY0 KPUBYHO, BBIUUCATL CpeaHee
3HaueHue npuHaka




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

27. HacnepgctBeHHas
M3MeH4YnBOCTb (1 u)

HacneactBeHHas, Wim reHoTunmMyeckas,
N3MEHUYMBOCTb. KOMBMHATUBHASA N3MEHYN-
BOCTb. Meii03 1 nonoBoii npouecc —
0OCHOBa KOMOVMHATMBHOW N3MEHYMBOCTMW.
MyTaunoHHas N3MEHYMBOCTb.
Knaccudmkauusi MyTauuii: reHHble,
XPOMOCOMHbIE, TeHOMHbIe. HYacToTa u

NPUYMHBI MyTaumii. MyTareHHble hakTopbl.

3aKOoH roMonorMyecknx psaaos B
HacneACcTBEHHON n3meHunBoctn H. .
Basunosa.

BHesaepHasa HacneCTBEHHOCTL U
N3MEHUYMBOCTb.

AemoHcTpauun:

Mopmpemei: T. ge ®pus, H. V. BaBnnos.
Tabnuyb! u cxembl: «MyTaluMoOHHas
N3MEHUYMBOCTb>.

Ob6opydosaHue: MUKPOCKON;
MUKponpenapart «po3ogunia» (Hopma,
MyTaLmmn PopMbl KpbISIbEB UM OKpacka
Tena);

KOMHaTHbIe pacTeHusl ¢ NECTPO OKpPacKoi
NNCTbEB.

NaGopaTopHble U NpaKTU4eckKue
paGoThbI:

PackpbiBatb cogepxaHve TeEpMUHOB 1
NOHATWUIA: HAacNeACTBEHHAA N3MEHUYMBOCTb,
KOMOVHATVBHASA M3MEHUYMBOCTb, MyTaLMOHHasA
N3MEHUNBOCTb, MyTaHT, MyTaLMW: TeHHbIe,
XPOMOCOMHbIE, reHOMHbIE; NoAnNIoNausA,
aHeynnouaus, MyTareHsol.

XapaktepusoBaTb HacnenCTBEHHYHO
N3MEHUYNBOCTb; (DOPMYMPOBATL 3aKOH
rOMOJIOTMYECKNX PAAOB B HAaC/1eACTBEHHONA
N3MEHUYNBOCTU

H. /. BaBnnioBa 1 06bACHATb €ro 3Ha4YeHne
0N 61onornum 1 cenekuun.
KnaccugmumpoBaTtb MyTauumn: reHHble,
XPOMOCOMHbIE, TeHOMHbIe — 1 NPUBOANTb
npuMepbl MyTauuid.

OB6DBACHATL NPUUMHBI BOZHUKHOBEHWSA MyTaLuid,
posib hakTOpOB-MyTareHos.

CpaBHuBaTb BMAbl MyTauuii; BbIABAATb
NPUYMHBI Hac/1eACTBEHHOW N3MEHUYMBOCTH,
WCTOYHUKM MyTareHoB B OKpyXatoLen cpeae
(KOCBEHHO)

Xapakrepu3oBartb BHEALEPHYHO
HacneACTBEHHOCTb M U3MEHUYNBOCTb




H KO/THYEeCTBO YacoB

Temsbl ypokoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

JlabopamopHasi paboma Ne 7. «AHaNU3
MyTaLunin y opo30dinsibl Ha FOTOBbIX
MUKponpenapaTax»

28. 'eHeTUKa yenoBeka

(14)

leHeTuka yenoBeka. KapnoTtun yenoBeka.
OCHOBHbIE METOAbI TEHETUKM Ye/oBEKa:
reHeasiormnyeckmnii, 6/iM3HeLoBbIi,
LUTOreHEeTUYECKNIA, BUOXMMUYECKIIA,
MOJIEKYIAPHO-TEHETUYECKUIA.
CoBpeMeHHoe onpejesieHne reHotuna:
NOJTHOreHOMHOE CEeKBEHMPOBaHUe,
reHoTMNMpPoBaHve, B TOM Yncre C
nomotypbto MNMUP-aHannsa.
HacneactBeHHble 3a60/1€BaHUS YesioBeka:
reHHble

6071€3H1, 60/1Ee3HN C HACNEeACTBEHHOM
npeapacnosioKeHHOCTbI0, XPOMOCOMHbIE
60/1e3H1. CoMaTMyecKne 1 reHepaTBHbIE
MyTaummn. CTBONOBbIE KeTku. MpuHLMNbI
34,0p0OBOro 06pasa X13Hu, ANarHoCTUKK,
NPOOMNIaKTUKN U JTIEYEHNS FTeHETUYECKNX
6onesHeii. Meanko-reHeTMyeckoe
KOHCY/IbTUPOBaHUe. 3HaYeHne
MeAMLIMHCKON reHeTUKM B
npeaoTBPAaLLEHNN N SIEYEHUN TEHETUYECKUX
3ab0/1eBaHMin YesioBeEKa.

PackpbiBaTb cogepxaHne TEPMUHOB 1
NOHATWIA: KAPUOTMN YENOoBEKa,
LMTOreHETUYECKUIA METO/, FreHeasIornyecknin
meTof, broxumMuyecknii meTog, 6/IM3HEL0BbIN
MeTof, HacneCTBEHHblE 60/1e3HN
(MOHOreHHble, ¢ HacneACTBEHHOM
npeapacnosioKeHHOCTbI, XPOMOCOMHbIE),
MeLMKO-TeHEeTUYECKOE KOHCYIbTUPOBaHME.
MepeuncnaTb 0COBEHHOCTU N3YUEHNS
reHeTVKV YenoBeka; NPUBOAUTL NPUMEPBI
HacnefCTBEHHbIX 3a601eBaHNl YenoBeka,
XapakTepu3oBaTb MeToAbl X NPOUIaKTUKY;
060CHOBbIBaTb 3HAYEHNE MEeAUNKO-
reHeTNYEeCKOro KOHCY/IbTUPOBaHMSI.
BbIsSiBNSATb 1 CpaBHMBaTL MeXAY CO6Ooi
[OMUWHAHTHbIE Y PELLECCMBHbIE NPU3HAKK
yenoBeka.

CocTaBnATb M aHa/IM3MPOBaTb POAOC/IOBHbIE
yenoBeka




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

AemoHcTpauun:

Tabnuybl u cxembl: «<HacnegoBaHne pesyc-
thakTopa», «eHeTuKa rpynn KpoBmu».
NaGopaTopHble U NpaKTu4ecKue
paGoTbi:

lMpakmuueckasi paboma Ne 2.
«CocTaBneHne 1 aHann3 poaoCI0BHbIX
yesioBeka»

TEMA 7. CEJIEKIIUSI OPT'AHU3MOB. OCHOBBI

BHMOTEXHOJIOI'UH (3 u)

29. Cenekuua Kak Hayka
u npouecc (1 4)

Cenekums Kak Hayka 1 npotiecc.
3apoxeHne cenekunm n JoMecTukaums.
YueHwne H. V. BaBunosa o LeHTpax
NPOUCXOXAEHNA 1 MHOroo6pasus
KYNbTYPHbIX pacTeHuii. LleHTpbl
NPOUCXOXAEHNA AOMALLHUX XUBOTHbIX.
Copr, nopoga, wramm.
JAeMoHcTpauun:

Mopmpemei: H. . BaBnnos.

Tabnuybl u cxembl: kapTa «LleHTpbl
MHOroo6pasus n

PackpbiBaTb cofepaHve TepMUHOB U
MOHATWIA: cenekuusi, CopT, NOPOAaA, LTaMm,
JOMecTUKauus, Win ofloMallH/BaHWE, LeHTPbI
MHOroo6pasus 1 NPONCXOXAEHUA KY/TbTYPHbIX
pacTeHwWii 1 XUBOTHbIX, TM6pMAnN3aLms,
NCKYCCTBEHHbIIi 0T60P.

Ha3biBaTb 1 CpaBHMBATL OCHOBHbIE 3Tanbl
pa3BuUTUA CeNeKLUN.

M3naratb yyeHune H. . BaBnnosa o LLeHTpax
NPONCXOXAEHUS KY/TbTYPHbIX PacTeHwid;
pasnuuartb LieHTPbl Ha KapTe Mypa, CBA3bIBaTb
NX MECTOMOIOXEHNE C oYaramm
BO3HWKHOBEHWS APEBHENLLNX LMBUAN3ALNIA.




Temsbl ypokoB

H KO/THYEeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

NPOVCXOXAEHNS KYNIbTYPHbIX PACTEHUI»,
«lMopoAbl AOMALLHUX XUBOTHbIX», «CopTa
KY/TbTYPHbIX PACTEHU».

Ob6opydoeaHue: MyNsSXW M040B U
KOPHENMNOLO0B AVKNX hOPM 1 KySIbTYPHbIX
COPTOB pacTeHuii; repbapuii
«CenbCKOX035IMCTBEHHbIE PACTEHNSA»

CpaBHuBaTb copTa Ky/IbTYPHbIX PaCcTEHWA,
Nopo/bl AOMALLHUX XUBOTHBIX N UX AUKNX
npeaKos.

OueHnBaTh posb Cesiekunm B obecneveHnm
NpPOAOBO/IbCTBEHHON 6€30NacHOCTU
yenoseyecTBa

30. MeTogbl n
AOCTUNXeHua cenekuymnmn
pacTeHuii N XXMBOTHbIX

(14)

CoBpeMeHHble METO/bI CENEKLMN.
MaccoBblii 1 MHAMBUAYANbHbIA 0T6OPbI B
cenekummn pacTeHUi N XUBOTHBIX.

OueHka akcTepbepa. bimskopoacTBeHHOe
cKpelyBaHne — MHopuAnHr. Ynctas
NVHWA. CKpeLwmBaHne YUCTbIX JIMHUIA.
eTeposuc, nnu rubpugHas cuna.
HepopacTteeHHOE ckpelmBaHne —
ayTopuaunHr. OTaanéHHas rmbpuamsauns
1 eé ycnexu. VIckycCTBeHHbIl MyTareHes u
nosiy4eHne nosamnaonaos. JocTmkeHns
cenekumn pacTeHUi, XXMBOTHbLIX U
MUKPOOPraHn3mMoB.

AemoHcTpauun:

Mopmpemei: N. B. MuuypuH, . A.
KapneueHko, M. ®. 1BaHOB.

PackpbiBaTb cofepxaHne TepMUHOB 1
MOHATUIA: UCKYCCTBEHHbIN 0TOOP, MAaCcCOBbIi
0T60p, MHAVBMAYa/IbHbIV 0TOOP, IKCTEPLEP,
6/1M3KOPOACTBEHHOE CKPeLLBaHue, YicTas
NIVHUS, reTepo3nc, HEPOACTBEHHOE
CKpeLLVBaHNE, UCKYCCTBEHHbI MyTareHes,
nosmnaonasbl.

CpaBHuBaTb (POPMbI NCKYCCTBEHHOIO 0TH0pa
(mMaccoBoro n MHAMBUAYaTLHOIO), BUAbI
rmépuamsaunm (611M3KoOpPoACTBEHHONM 1
OTAaNEHHOI1), CNOCO6bI MNOyYeHUs
nosMnaIonAaoB.

MpuBOANTbL NPYMEPbI [OCTWKEHNI CeneKkumn
PacTeHW N XUBOTHbIX




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

Tabnuyb! u cxembl: «OTAaNEHHANA
rmépuansauns», «PaboTbl akagemuka M.
®. ViBaHOBa», «[Monuniongus».
ObopydoeaHue: MyNISXXU  NI0A0B U
KOPHENI0A0B AMKUX (DOPM W KYNIbTYPHBIX
COPTOB pacTeHWiA.

Na6opaTopHble 1 NpaKTu4eckue
paGoThbl:

3Kckypcusi «OCHOBHblE METOAbI U
[JOCTUDKEHUA CeEKLMN PACTEHWIA 1
XMBOTHBIX (Ha CENEeKLUMOHHYIO0 CTaHLMIo,
naemMeHHyto depmy,
copTovcnbITaTeNbHbIA y4acTok, B
TennYHoe X03AiCTBO, abopaToputo
arpoyHusepcuTeTa uam Hay4yHoro
LeHTpa)»

31. buotexHonorua Kak
oTpacnb
npoussopcTea (1 u)

BrvoTtexHonorusa Kak otpacs/b
nNpou3BoACTBa. eHHas NHXeHepus.
STanbl co3gaHna pekombuHaHTHon AHK n
TpaHCreHHbIX opraHn3MoB. KnetouHas
UHXeHepus. KneTouHble KybTypbl.
MwuKpoK/ioHaIbHOE  pa3MHOXeHue
pacTeHuii. KnoHupoBaHue
BbICOKOMPOAYKTUBHbIX
CEe/IbCKOX03ANCTBEHHbLIX OPraHN3mMoB.

PackpbiBaTb cofepxaHve TepMUHOB U
MOHATWIA: BUOTEXHOMOrNS, KNeTouHas
NHXEHEPUS, reHHas NHXeHepus,
KMIOHMPOBaHWNE, TPpaHCreHHble opraHn3mel, FTMO
(reHeTUuyeckn MoanULMPOBAHHbIE
OpraHm3mbl).

XapakTepunsoBaTtb G1OTEXHOOMMIO Kak 0Tpac/ib
NMPOWN3BOLCTBA, OCHOBHbIE JOCTUKEHUSA
6roTexHonorMn B 061aCT NPOMbILLIEHHOCTH,




Temsbl ypokoB
U KOJITMYeCTBO YacoB

OcHoOBHoOe co/iep>KaHue

IlnaHupyeMble BUABI yu4eOHOH
JesITe/IbHOCTH 00yJarIUXCs

JKOMornyeckmne n aTmyeckue npodnemsl.
MO — reHeTnyeckn
MOAMMLMPOBAHHbIE OPraHN3Mbl.
AemoHcTpauun:

Tab6suyb! u cxembl: «OOBEKTDI
6GUOTEXHOMOTNN», «KNETOUYHbIE KY/IbTYpbI
1 K/TOHMpOBaHue», «KoHCTpynpoBaHue n
nepeHoc reHoB, XPOMOCOM>

CE/IbCKOT0 X035MCTBa 1 MeANLMHbI
MepeuncnsaTb U XapakTepn3oBaTb OCHOBHbIE
MeTOofbl 1 JOCTVKEHUS1 GUOVHXEHEPH.
O6CyXaaTb 3KONOTMYECKME U ITUYECKME
acnekTbl HEKOTOPbLIX UCC/IEA0BaHNI B 06nacTu
6roTeXHOOrMU (KTOHNPOBaHMS,
MCKYCCTBEHHOTO OMJ/I040TBOPEHNS,
HanpaB/IEHHOTO U3MEHEHUS TeHoMa 1
CO3/1aHVsl TPAHCTeHHbIX OPraHN3MOoB)




