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1. HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mnporpaMmbl MO OHMOJIOTUM TEOPETHUECKYI0 OCHOBY s
omnpenereHusl MOAX0J0B K (QOPMUPOBAHUIO COJAEpKAHHUS Y4YEeOHOro mpeaMera
«buosorusi»  cocraBuiM:  KoHuenryaiabHele nosnoxeHus DPIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIEH, COAepKaHUs, pe3yIbTaTOB 00yUeHuUs U TpeOOBaHMIA
K YPOBHIO MOJATOTOBKHM BBIITYCKHUKOB, MOJOKEHUS 00 OOIIMX IENSIX W MPUHIUIAX,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHME CHUCTEMbl CpPEJAHEro  OOIlero
obpazoBanusi B Poccuiickoii deneparuu, a Takke TIOJOXKEHUS O cCHenupuke
Ouonoruu, e€ 3HAUYEHWHM B TO3HAHUM HKMUBOW TPHUPOABI U 0OOECHedYeHUu
CYILLIECTBOBaHMs desioBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM IOJOXKEHHSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uonorMM Ja€T MpencTaBleHUE O LEeNsiX, 00 oliel crpaTeruu
00Oy4eHus, BOCIIUTAHUS U PA3BUTHsI 00YyYArOMIUXCS CPEACTBAMH Yy4eOHOTO MpeaMeTa
«buonorusy, onpezenser o0sA3aTeIbHOE MPEIMETHOE COAEPIKAHUE, €T0 CTPYKTYPY,
pacmpezieieHue MO pas3ienaM U TeMaM, PEKOMEHIYEMYIO IOCJIeI0BaTeIbHOCTD
U3y4YeHUs y4eOHOTO Marepuana ¢ YYETOM MEKIPEAMETHBIX W BHYTPHUIPEIMETHBIX
CBsA3€H, JIOTMKM 0OOpa3oBaTeNbHOTO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
o0ydJaronmxcsi.

B nmporpamMmMe mo 6MONOTHH TakKe YUUTHIBAIOTCSA TPEOOBAHMS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METAlpeAMETHbIM U TPEAMETHBIM pe3ysibTaTaM oOOy4YeHUs B
(GbOpMHpPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON NEATEbHOCTH/y4eOHbIX
JNENUCTBUN 00YyYaIOIIUXCS IO OCBOEHUIO COIEpKaHUs OMOJIOrMYeCKOro 00pa3oBaHusI.

B mporpamme mo 6uomnorum (10—11 kmaccel, 6a30BbIil yPOBEHB) peaii30BaH
OPUHLUAI TPEEeMCTBEHHOCTH B HW3Y4YeHMM OHOJoruu, Ojarojapss 4deMy B HeEl
POCMATPUBAETCS  HANPABICHHOCTb HA  pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
(bopMHpPOBaHUEM €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS, IEHHOCTHBIX OpUEHTALUN
JUYHOCTH, SKOJIOTMYECKOTO MBILIUICHUS, IPEICTABICHUNA O 30POBOM 00pa3e >KU3HU
1 OEpeXHBIM OTHONIIEHUEM K OKpYyXarolieil npupoaHoil cpene. [lorTomy Hapsny c
U3y4YeHHEeM OOLICOUONIOTMUECKUX TEOpHid, a TaKKe 3HAHUW O CTPOEHUHU >KUBBIX
CUCTEM Pa3HOT0 paHra M CYLUIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HHUX IMPOILIECCOB B
nporpamMme 1o OMOJIOTHH YJI€JIEHO BHUMAHUE UCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUM
B TIOBCEJHEBHOW J>KU3HU [JIsl PEIICHUS TPUKIAAHBIX 3a7a4, B TOM YHUCIE:
PO MIIAKTUKYA HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-TEHETHUYECKOTrO
KOHCYJBTUPOBaHUSI, OOOCHOBAHUSI JKOJOTUYECKU IIeIECO00Pa3HOrO TOBEACHUS B
OKPYKAaIUIEW NMPUPOJHOM CpElle, aHauu3a BIUSHUSA XO3IMCTBEHHOM IEATEIbHOCTHU
YelloBeKa Ha COCTOSHHWE NPUPOJHBIX M HCKYCCTBEHHBIX OJKOCHUCTEM. Y CHIICHHE
BHUMaHHS K TPUKIAAHOW HAMPABICHHOCTH Y4yeOHoro mpeamera «buoiorus»
IPOAMKTOBAHO HEOOXOIMMOCTBIO 00€CTeYeHHs] YCIOBHM [Isl pelleHHs] OAHOW u3
aKTyallbHBIX  3a/lad  IIKOJBHOTO  OWOJOTMYeCKOro  oOpa3oBaHHWsA, KOTOpas



npeamnonaraer (GOpMUPOBaHHE y OOYYAIOIIMXCS CIOCOOHOCTH aJaNnTHPOBATHCA K
MU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpefHero o0iiero oopa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecnieunBaeT (GOPMUPOBAHUE y OOYUYAIONIUXCS MPEACTABICHUNH O HAyYHOM
KapTUHE MHpa, paclupsieT M o00001aeT 3HAHUS O >KUBOWM TMpUpoae, &
OTJIMYUTEIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMl M SBOJIOIHUH, CO3IAET
YCIIOBUS JIs: TO3HAHUS 3aKOHOB JKMBOU MPUPOIbl, GOpMUPOBAHUS (PYHKIIMOHAIBHOM
IPAMOTHOCTH, HaBBIKOB 3JI0pPOBOro M 0€30MacHOro odpasa *U3HU, IKOJIOTHYECKOro
MBIIUICHUS, IEHHOCTHOTO OTHOIIEHUS K )KMBOW TIPUPOJIC U YETIOBEKY.

Bonbiioe 3HaueHue OUMOJIOTUS UMEET TaKXKe JJIs PElICHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3a/1a4 CPEAHETO 001Iero 00pa3oBaHmsl, COMMAIA3AIUN 00YUYaIOIIUXCS.
N3yuyenue Oouooruu o0ecrnieunBaeT yCJIOBHS TUISL dbopMupoBaHus
WHTEUIEKTYaJIbHbIX, =~ KOMMYHHMKAIlMOHHBIX W  HMH(QOPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CHOCOOCTBYET HHTETpallii OWOJOTHYECKUX 3HAHUU C
NPEJCTaBICHUSIMH U3 IPYTHX y4eOHBIX MPEAMETOB, B YaCTHOCTU, (PU3UKH, XUMHUH U
reorpajguu. Ha3BaHHBIE TOJOXKEHUS O TMpeJHA3HAYCHUU Y4YEOHOro mpeameTa
«buonorus» cocTtaBuIM OCHOBY [JIsl OINpEAENCHUs TMOAXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMS, TPEICTABICHHOTO B IPOrpaMMe 1o OMOJIOTHH.

Ot60op conmepxkanusi ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
OCYHIECTBIEH C TMO3ULHUN KyJIbTypOCOOOpPA3HOTO TMOJXOAa, B COOTBETCTBUHU C
KOTOpPBIM 0OydYaromuecs IOJKHBI OCBOMTH 3HAHUS W YMEHHUSA, 3HAYUMbIE UIs
dbopmupoBaHus oOLIEH KyJbTYpbl, ONPEAEIAIONINe aJeKBaTHOE MMOBE/ICHUE YeTIOBEKa
B OKpY’Kalollled MPUPOJHON Cpejie, BOCTpEOOBaHHBIC B ITOBCEIHEBHOM >XU3HU U
MpakTH4eCcKoN aesrenbHOocTH. Oco0oe MeCcTO B 3TOW CHCTEME 3HAHUW 3aHUMAIOT
AIIEMEHTBHl  COJEP)KaHUs, KOTOpble CIyXaT OCHOBOM g  (OpMUPOBAHUSA
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KApTUHE MUPA U LIEHHOCTHBIX
OpUEHTAIMSIX  JIMYHOCTH, CHOCOOCTBYIONIMX TyMaHHW3alMd  OMOJOTHYECKOTO
00pa3oBaHUsI.

CTpyKTypupoBaHHe coAepX aHHs Y4yeOHOro mMaTepuajga B Mporpamme IO
OMONOTHHM  OCYLIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHHs] 3HaHWA 00
OTIIMYUTETIFHBIX OCOOCHHOCTSIX XKUBOW MPUPOIBI, O €€ YpPOBHEBON OpraHu3aluu U
HBOMIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOro mpeamera «buosorus»
BBIJICJICHBI CIEAYIOIINE cojliepkKaTelbHble TuHUU: «buosorus kak Hayka. MeTojsl
Hay4yHOro mMo3HaHUM», «Kierka kak Ouojormyeckas cucrema», «Opranumsm Kak
Ouonoruueckas cucreMa», «CucreMa U MHOrooOpasue OpraHHYEeCKOro MHUpPay,
«IBONIOLUS KUBON MPUPOIB», « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

[enr wu3yuenuss yuyeObHoOro mnpeamera «buosorus» Ha 0a30BOM ypoBHE —
OBJaicHHe  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYpHO-(GYHKIHMOHAIBHOM
OpTraHM3aIMH )KUBBIX CUCTEM Pa3HOIO paHTa M MPUOOpETEeHHE YMEHUHN HCII0JIb30BATh



9TH 3HAHUS NJIs1 TPAMOTHBIX JIEHCTBUM B OTHOIICHUM OOBEKTOB >KUBOU MPHUPOIBI H
pEIICHUS Pa3IMYHbIX KU3HECHHBIX TIPOOIIEM.

JlocTikenne menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a3oBoM
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYyYaIOUUMHUCS CHCTEMbl 3HAHMA O OWOJIOTUYECKUX TEOPHsIX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THMOTe3aX, MpaBWjaX, CIyXKalluX OCHOBOM
Uit (OpMUPOBAHUS TPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJIaX HAYYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOPAa3MH W OCOOCHHOCTSIX JKHUBBIX
CHUCTEM pPAa3HOTO YPOBHsI OpTaHM3AIMH, BBIJAIONIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJICIOBaHMIX B OMOJIOTHH;

dbopmupoBaHre Yy OOYYAIOIMIUXCSl ITO3HABATEIIbHBIX, HWHTECIUICKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHauu3a JaHHBIX O MYTSIX Pa3BUTHSI B
OMONOTHHM HAayYHBIX B3TJISA0B, HJEH W TOIXOJOB K H3YYCHHIO J>KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3aINY;

CTaHOBJIEHWE Yy OOydJaromuxcsi oOmel KyJabTyphl, (QYHKIHOHAIBHOM
TPAMOTHOCTH, PAa3BUTHE YMEHHHA OOBSCHATH M OIICHUBATH SIBICHHS OKPYKAIOIIETO
MUpa KUBOU TPUPOBI HA OCHOBAHUM 3HAHUWI M OTBITA, TIOJYYCHHBIX MPU N3YICHUH
OHOJIOTHH,

dbopMupoBaHne y OOy4aroUMXcs YMEHUH WUTFOCTPUPOBATH 3HAYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATEIHHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIIUTaHHE YOSXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM IKUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEpPEeKHOTO OTHOIIEHUS K HEH, COONIOICHUSI STUIECKUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX HCCIIET0BAHUM;

OCO3HaHUE IICHHOCTH OWOJOTHYECKUX 3HAHWUW JUIsl TIOBBIIICHUS YPOBHSA
AKOJIOTHYECKOM KYJIBTYPHI, 11 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

PUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHOW KU3HM IS
OIICHKH TOCIICJICTBUI CBOEH JEATEIHLHOCTH MO OTHOIICHUIO K OKpY)KAroIIeH cpee,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COONIOIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemgnero oOmiero oOpaszoBanmsi «buonorus», wu3ydaemas Ha
0a30BOM ypOBHE, SBISETCSA OO0SM3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOU 00acTn « EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jlnst u3yuenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHEro 001Iero oOpa3oBaHUS
otBoauTCs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegenro), B 11 kimacce — 34 yaca
(1 yac B HezEMIO).

2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMHA YYEBHOI'O
IMPEIMETA



Cornmacno ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHHUS K pe3yJbTaTam
OCBOCHHMSI 00YYAIOIMUMHUCS IPOTpaMM CPEIHEro oOmiero o0pazoBaHus: JUIYHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType AMYHOCTHBIX pE3YyJbTATOB OCBOEHUA mpeameTa «buomorus»
BBIICJICHBI CJICYIONINE COCTaBISAIONINE: OCO3HAHWE OOYYarONTUMUCA POCCHMCKOM
rpaXJaHCKON MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO, HaJIN4ne MOTHBALIUHU K 00yueHuro ouoJioruu,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W HWCTOPUYECKHX TPAAMIMK pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH
JESITEIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMA ~ YCTAaHOBKAMHM, MPUCYIIUMU  CHCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYHME  HKOJOTHYECKOTO  MPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHS MpeameTra «bUONOrus» JOCTUTAlOTCS B
€IUHCTBE Yy4YeOHOW ¥ BOCIHUTATEIBHOM JEATEILHOCTM B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCUHUCKUMM COIMOKYJbTYPHBIMU, UCTOPUUYECKUMHU M JYXOBHO-
HPABCTBCHHBIMU I[EHHOCTSIMHU, TPUHSITHIMA B OOINECTBE MpaBWIAMHU W HOPMAMH
MOBEJICHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS W
CaMOpa3BUTHUS, Pa3BUTHSI BHYTPEHHEW MO3UILIMM JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS
K 3aKOHY M TPABOMOPSJIKY, YEJIOBEKY TpyJa U CTapilieMy IMOKOJICHHIO, B3aUMHOTO
YBOKCHHS, OEPE)KHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUI0O M TPAJIUIUSIM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickonn Penepanuu, Opupoae U OKPYKAOLIEH
cpene.

JInyHOCTHBIE pe3ybTaThl OCBOCHUSI yUeOHOTO mpeameTa «buoaorusy T0mKHBI
OTpaXkaTh TOTOBHOCTb M  CIIOCOOHOCTh  OOYYaKOIIMXCS  PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTpPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUCHTAIWN,  TO3UTHBHBIX  BHYTPEHHUX  yOEKIEHWUW,  COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM TIEHHOCTSAM POCCHUCKOTO OOIIeCcTBa, pACIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITa AEATEIBHOCTA B MPOLECCE PEeAU3allMi OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIMHA OOYUYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBAXKCHUE 3aKOHA
Y MIPaBOMIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH ACATEIHHOCTU MPHU CO3JAHUU yIEOHBIX
MPOCKTOB, PEIICHWH Yy4YeOHBIX W  I[IO3HABATEIBHBIX  3a/lad,  BBITOJHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNPEAENIATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYHUTHIBAaTh B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSMH, KyJIbTYPHBIMH IEHHOCTSIMU H
COLMAJIbHBIM IOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOTIO BBITOJIHEHUS
y4eOHbIX, TMO3HABATEJbHbIX W  HUCCJENOBATEIbCKUX  3aJa4, YBaXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXIECHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON WIEHTUYHOCTH, MATPUOTU3MA,
YBQXXEHHUSI K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHou, ropaocTu 3a
CBOM KpaHh, CBOK PoauHy, CBOM S3bIK W KyJbTYpy, NPOLLIOE M HACTOSAIIEE
MHOTI'OHallMOHaJIbHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEIHMI0 U MaMATHUKAM MHPHUPOIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OIICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTMH, MOHUMAHUS 3HaYeHUs1 OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPOIbI, B KU3HU
4eJIoBeKa U COBPEMEHHOI0 00I11eCTBa;

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO W 3aumurte OTtedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HAHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIllMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO Oy TyIIETo;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMTENSIM, CO3AAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMEMHOW KU3HHU B COOTBETCTBUHU C TPAAULUSIMHU
HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHNS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAaMOBBIP@XEHUIO B pPa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnUTaHHMsA, (GOPMHPOBAHHMSA KYJAbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0JIarONmoJy4ms:

MOHMMAaHUE U peain3alus 310poBOro u 6e3onacHoro oopasa >Ku3HH (310pOBOE
nuTaHue, cCoOMI0CHIEe TUTHEHUYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM
3aHATAA W  OTAbIXa, peryispHas (¢u3nyueckas aKTUBHOCTh), OEpexKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3NYECKOMY H
IICUXUYECKOMY 370POBBIO;

MOHMMAHUE L[EHHOCTHM TMPaBWJI HHIUBUAYAIBHOTO W  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TIOCTEACTBUNA W HENPHUATHS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHUE IIEHHOCTU MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTh K AaKTUBHOW JEATEIIBHOCTA TEXHOJIOTHYECKOM W COLIMAJIbHOU
HANpPaBIEHHOCTH, CHOCOOHOCTh HMHHUIIMMPOBATh, IJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3iMyHbIiM cdepaMm MpoPEeCcCHOHANBHON NESITeNIbHOCTH, YMEHUE
coBepuIiaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U peaar30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHMIO H C€aMOOOpa30BaHUIO Ha
MPOTSIKEHNN BCEH KU3HM;

7) 3K0JIOTHYECKOr0 BOCIIMTAHUS:

IKOJIOTUYECKHU 11€7ecOo00pa3HOe OTHOILIEHHE K MPHUPOJE KaK UCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIEHUE YPOBHS DKOJOTMYECKOW KYJIbTYypbl: MPUOOpPETEHUE OIbITa
MJJAHUPOBAHUS IOCTYNKOB U OLIEHKH UX BO3MOXKHBIX IMOCIEACTBUI JJI1 OKPYKAOIIEN
cpensl,

OCO3HaHHE TJIOOATBHOTO XapakTepa HKOJIOTUYECKUX NpodsieM U MyTed ux
pELICHMS;

CIIOCOOHOCTh MCIOJI30BaTh MPUOOpETaeMble PU U3YyYEHUH OMOJIOTUU 3HAHUS
M yYMEHMS Tpd  pelleHuH  npoOjieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BAHUEM (COOIIIO/IEHNE TIPABHII TOBEACHUS B PUPOJIE, HATIPABICHHBIX
Ha COXpaHEHUE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPHUSITUE JIEUCTBUN, MPUHOCIIIMX BPEA OKPYNKAIOLIEH MPUPOIHOU
cpene, yMEHUE NPOrHO3MPOBATh HEOJIArOMPUATHBIE HKOJIOTHYECKUE MOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HAJIMYUE PA3BUTOrO KOJOTMYECKOTO MBIILUICHUS, SKOJIOTHYECKOW KYJIbTYPHI,
OIBITA AEATEIBbHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
VMU B ITIO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAJILHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOMN AEATEIHLHOCTH SKOJIOTMUYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BHUTHsI HAYKH W OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHUTATEJILCKOW KYyJIbTYpPhl KaK CpEACTBA
B3aUMOJCHCTBUA MEXY JIFOJIbMU Y MO3HAHUS MUPA;

NoOHUMaHue crnenuduku OWOJOTMM KaK HAyKH, OCO3HaHWS €€ POl B
GbOpMHpPOBAaHUN PAMOHATLHOTO HAYYHOTO MBINUICHUS, CO3JaHUM I1EJIOCTHOTO
NpeCTaBIeHUs] 00 OKpYXKarolleM MHUpE KaKk O €IMHCTBE IPUPOJIbI, 4YEJIOBEKa M
o01IecTBa, B IIO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoosieM
COXPaHEHMUS ITPUPOJHOTIO PABHOBECHS;

yOeXKIEHHOCT, B 3HAYMMOCTA OWOJOTHUU JII COBPEMEHHOW ITMBUJIM3AIINHN:
oOecrieueHusT HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHWE TEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CTOCOOHBIX peliaTh pecypcHbIe TPOOJEeMbl PA3BUTHS YEJIOBEUECTRA,
MOMCKa TMyTeH BBIXOJIa M3 TJI00ABHBIX IKOJOTUUECKUX MPoOJeM M 00ecreueHUs
MepexoJia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY MCITOJIB30BAHUIO ITPUPOIHBIX
pecypcoB U (OpPMHPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJyYE€HHU OHMOJIOTMYECKUX 3HAHUM B  IEJIX
MOBBIIIIEHUS OOIEH KYJbTYphl, €CTECTBEHHO-HAYyYHON T'PaMOTHOCTH, KaK COCTaBHOMN
4acTH (PyHKIIMOHAIBHOW IPaMOTHOCTH O0ydJarouIuxcs, GopMUPYyEeMOM TIpU U3yUEHUHU
OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUSA, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM WCHOJIb30BaTh TOJIydaeMble 3HaHUS ISl aHajiu3a |
OOBSICHEHUSI SIBICHUM OKPYIKAIOIIETO MHUpa U TMPOUCXOAANIMX B HEM H3MEHECHHH,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB W
VMMEIOIIMNXCS JaHHBIX C LIEJBIO MOJIYYECHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CAMOCTOSITEJIBHO HCIIOJIB30BaTh OHOJIOTMYECKHUE 3HAHMUSA IS
peteHus Npo0jIeM B peaabHbIX )KU3HCHHBIX CUTYaIUsX;

OCO3HAaHUE IIEHHOCTHM HAYYHOW JAESATEIIbHOCTH, TOTOBHOCTH OCYILIECTBISTH
MIPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESTEIIbHOCTh NHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTP K  HEMpPEpPhIBHOMY  OOpa30OBaHHUIO |
caMO0Opa30BaHMIO, K AaKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUM MO OWUOJOTHH B
COOTBETCTBHUH C )KU3HECHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI



MeramnpeaMeTHbie Pe3ybTaThl OCBOCHHS y4eOHOTro mpenmera «buomorus
BKJIFOYAIOT: 3HAYUMBbIe i1  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYJAIOIIHXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIEHAYYHBIC TOHSITHS, OTPaKAIOIIHE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHEUU(PUKY METOJOB I[O3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILeCTBO, HHEPTus, SBJICHHE, IpPOIlecC,
CHUCTEeMa, HAy4YHBIM (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCCJIeI0BaHNe, HAOMI0ICeHNEe, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCATbHBIC
yueOHble  JeicTBUsA  (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE, PpETYJIATUBHbIE),
obecnieynBaronue (GpopmupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTH M COIMATIBLHOMN
KOMIETEHIIMY  OOYyYalolMXCcsl, CIIOCOOHOCTh  OOyYarolIuXCs  HMCIOJIb30BaTh
OCBOCHHBIC MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCATbHBIC
y4eOHbIE ICVCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

MeranpenMeTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbl CPEAHEro OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO03HABATeJIbHBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue TeHCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMPOBATh W aKTyalU3UupoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHWM 3HAHUNW TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(amayM3a, CMHTE3a, CpaBHEHUS, KiacCUUKAIWKU, 0000IIEHNS), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TMOHATUM (BBIAENSATh MX XapaKTepHbIC IMPU3HAKU, YCTaHABIUBATH
CBSI3U C IPYTUMH MOHSATUSAMH );

OMpeNeNsaTh UEeIU JACSITeNbHOCTH, 3aJlaBas MapaMmeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

WCIIOJIB30BaTh OWOJOTHYECKUE TOHATHS JUIsi OOBSICHEHHS (PAKTOB WM SBICHUN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pacCykAeHHUs (MHIYyKTUBHbIC, JE€IyKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SIBICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MOJICIIbHBIE CPEJICTBA ISl MPEACTABICHHS CYIECTBEHHBIX
CBA3€il M OTHOLIEHWH B H3ydyaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKkKe
IPOTUBOPEYHMIT Pa3HOTO poAa, BBISBIEHHBIX B Ppa3IMYHBIX HHGOPMAIIMOHHBIX
HUCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ y4ETOM aHajau3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM, OLIEHUBATh PUCKHU TOCIEIACTBUN AESTENbHOCTH;



KOOPAMHHUPOBATH U BBINOJHATH PaObOTy B YCIOBHSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh HABBIKAMH Y4YEOHO-MCCIIEOBATEIBCKON W MPOCKTHON NEATEThHOCTH,
HaBbIKAMHU  pa3pelieHust  MpoOsieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TOHUCKY METOJIOB PEHICHMS MPaKTUYECKUX 3a]ad, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TIO3HAHMS,

UCTIOJIb30BaTh Pa3IMYHbIC BUJBI IEATEIHHOCTH IO MOJTYYSHUIO HOBOTO 3HAHMUS,
ero MHTEPIPETAINU, TPEOOPa30BAHUIO M IPUMEHEHHUIO B yUCOHBIX CUTYAIUsIX, B TOM
YHClIe IPU CO3TaHUU YYEOHBIX U COLMAIbHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUIN MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJOTHEH,
KITIOYEBBIMH MTOHATHSIMH H METO/IaMU;

CTaBUTh W (OPMYIHPOBATh COOCTBEHHBIC 3aJadll B 00pa3oBaTEIbHOU
NESATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBJISITH MPUYMHHO-CIEJCTBEHHBIE CBA3M M aKTyaJlu3UpoOBaTh 3ajady,
BBIIBUTATh TUIMOTE3Y €€ pEelIeHUs, HaXOAUTh apryMEHTHI JIJIs I0Ka3aTeIbCTBa CBOUX
YTBEPXKACHUIA, 3a]1aBaTh MTapaMEeTPhl M KPUTEPHUH PEIICHUS;

aHAIIM3UPOBATh TOJyUYEHHBIC B XOZC PEUICHUS 3ala4H Pe3yIbTaThl, KpUTHUECKU
OLICHHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh IIEJICHANPABICHHBI TIOUCK TEpEeHOca CPEACTB M CIIOCOOOB
JEHCTBHS B MPOPECCHOHATBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHWA B TIO3HABATEIBHYID W MPAKTUYECKYIO OOJacTH
KU3HECSATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, MpEAJiaraTh OPUTHHAIBHBIC TOIXOABl W PEUICHHS,
CTaBUTH MPOOJIEMBI U 337a49H, TOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) padora ¢ nHpopmanmeii:

OpUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(OpManmu (TeKcTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM  JUTEepaType, OHOJOTHYECKHX  CIOBapsixX U
CIIpaBOYHHMKAX, KOMITBIOTEPHBIX Oa3ax [aHHBIX, B VIHTEpHeTe), aHaIu3upOBaTh
UHGOPMAITUIO PA3TUYHBIX BUIOB U (POPM IPEICTABICHUS, KPUTUIECCKH OIICHUBATH €€
JIOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dbopMyIMpoBaTh 3ampoChl U MPHUMEHATHh PA3IUYHbIE METOJbl MPHU TOUCKE U
oTOOpe Ouosioruyeckord uHQoOpMalu, HEOOXOAMMOM JJi BBITIOJTHEHUS YYEOHBIX
3anad;



npuoOpeTaTh OMBIT HWCIOJIB30BaHUS WH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBATh KYJIbTYPYy AKTHBHOTO HCIIOJIH30BAHUS PA3TUIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMAIbHYIO  (OpMy  MpelCTaBIICHUS
ouosiornyeckor nHbopmaluu (Cxembl, rpadUKd, JUarpaMMbl, TaOIUIbI, PUCYHKU U
Apyroe);

WCIIOJIb30BAaTh HAYYHBIM S3BIK B KAa4eCTBE CpeAcTBA mpu paboTe ¢
Ouonornyeckod  uHpoOpMalMel: NPUMEHSATh  XUMHUYECKHE, (QU3UYecKue U
MaTE€MaTUYeCKUe 3HAKW U CHUMBOJIBI, (GopMyJbl, abOpeBUATYpY, HOMEHKJIATYpYy,
UCII0JIb30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HH(OpMaIuu, nHOOPMAITMOHHON
0€30MMacCHOCTH JTMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHKAIIUN BO BCeX chepax KU3HU, aKTUBHO YIaCTBOBATH B
Uajore WU JUCKYCCHU TI0 CYIIECTBY OOCyXKIaeMod TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3BIBAaTh CYXJICHHS OTHOCHUTEIHHO BBITIOJIHCHHS TIpeIjiaracMou
3a/1aud, YYUTHIBATb MHTEPECHl U COIIACOBAHHOCTb MO3UIUN JIPYTrUX YYaCTHHUKOB
JMasora Wik JUCKyCCUH);

pacmo3HaBaTh HEBepOAJbHBIC CpPEICTBA OOIIEHWS, TOHWMATh 3HAYCHHE
COIMATBHBIX 3HAKOB, IPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CUTYyAIlNil, YMETh
cMAr4aTh KOH(GIMKTHI U BECTH MEPETOBOPHI;

BIAJETh PA3JIUYHBIMU CIIOCOOaMHM OOILIEHUS W B3aMMOJCHCTBUS, MOHUMATh
HaMepEeHUs APYTHX JIOACH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECEAHUKY U
B KOPPEKTHOI opme PopMyTupOoBaTh CBOH BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIh30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh W HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYaTbHOU
paboOThI TpU penieHuH OMOJOTUYECKON MPOOIeMbl, 00OCHOBBIBATh HEOOXOIUMOCTH
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YIeOHOM! 3a/1a4u;

BBIOMpPATh TEMATUKy M METOIbl COBMECTHBIX ACHCTBUH C y4E€TOM OOLIUX
WHTEPECOB M BO3MOKHOCTEN KaXKJOTO WJIeHA KOJUIEKTUBA;

NpUHUMAThL  I[EIM  COBMECTHOW  JESATEIBHOCTH, OpPTraHW30BBIBATH W
KOOPJAWHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacmpeieniarh poiM C YYETOM MHEHUHW YYacTHUKOB, OOCYXAaThb pPe3yJIbTaThl
COBMECTHOH pabOThI;

OIICHMBATh Kau€CTBO CBOErO BKJIAJla M KAKJIOTO yYaCTHHKA KOMaH/bl B OOIIUIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;



npemjiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh UAEHM C TO3ULUHA HOBHU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILUECTBIISATh O3UTUBHOE CTPAaTErMYE€CKOE IOBEJECHUE B  Pa3IMYHBIX
CUTYaLUSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHre YHMBEPCATbHBIMH PeryJTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS I BBISIBICHUS MPOOJIEM U X PEUICHUS
B KU3HEHHBIX U YUYEOHBIX CUTYAILIMSIX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUN 1EJEeBblE U CMBICIOBBIC
YCTaHOBKM B CBOMX JIEWCTBUAX M IOCTYIKax IO OTHOLICHHUIO K >KMBOM NIPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO JI€ATEIBbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIHpPOBaTh COOCTBEHHBIC 3ajJaud B 0Opa3oBaTEILHOMN
JEATEIIbHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PeLICHHs MPOOJIEMbl ¢ YUETOM MMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO ITUPOKOW 3PYIUIIMUA B PA3HbIX
00JIaCTSAX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIM U KYJIbTYPHBIM
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BJIAJI€Th HaBbIKAMU MO3HABATENIHHON pediekcu Kak 0CO3HAHUSI COBEPILIAEMBIX
JNEWCTBUM M  MBICIUTEIBHBIX IIPOLECCOB, HUX pPEe3yJbTaTOB U OCHOBAHUMU,
UCIONIb30BaTh MPHUEMBI peQUIeKCHMH ISl OLIGHKH CHUTyalud, BBIOOpAa BEPHOTO
pELICHMS;

YyMETh OLIEHMBAaThb PUCKUM M CBOEBPEMEHHO IMPUHHUMATh PEIICHUS IO HX
CHUKEHHUIO;

OPUHUMATh MOTUBBI M apryMEHThl JpPYTUX IPU AHAIU3E PE3YJbTATOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0N U APYTrUX:

MPUHUMATh ce0sl, MTOHKUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

INPUHAMAaTh MOTHBBl W apryMEHTbl JpPYrMX I[IpU aHaJIU3€ PE3YJIbTATOB
NEeSATEIbHOCTH;



IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKHU;
pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C TIO3UIMH JIPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTaTthl ocBoeHusi mnporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crnernuduyeckue Ajig yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHMSI, YMEHHUS U CHOCOOBI JACWCTBHUI MO OCBOEHHUIO, MHTEPIIPETALUU U
npeoOpa3OBaHMI0 3HAHUM, BHUIBI JEATEIBHOCTH IO TMOJIYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B DPA3NMYHBIX YYEOHBIX CUTYyallMsX, a TaKKe B pEalbHbIX
KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX ¢ Ouoisorueil. B mnporpamme npeaMeTHble
pe3ybTaThl MPEACTABICHBI 10 ToAaM O0yUEHHUS.

[IpenMeTHbie pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ M POJIM OMOJIOTMM B CHUCTEME HAYy4YHOIO
3HaHUSI €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa U HAyYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOE’KHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHATIBHON TPAMOTHOCTH 4Y€JIOBEKa
JUISL pEIICHUs KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBaTh COJIEp)KAHUE OHOJIOTMYECKMX TEPMHHOB U TOHSATHMA:
JKW3Hb, KJIETKA, OpraHu3M, MeTa00a13M (OOMEH BEIIECTB U MPEBPAICHUE YHEPTUHN ),
romMeoctaz  (camMoperyisuus), ypOBHEBas  OpraHU3alusi  KUBBIX  CHCTEM,
CaMOBOCITpOU3BeIeHNE (PETPOIyKIHUs), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3jiaratb OHOJOTrMYecKhe Teopuu (KJIETOYHAas, XpPOMOCOMHas,
MyTAaIlMOHHAs, [IEHTpajbHasl JOTMa MOJIEKYJISIpHOU Onosiorun), 3akousl (I'. Mengens,
T. Moprana, H. WM. BaBunoBa) u yueHus (0 IEHTpaXx MHOroooOpasus u
MPOUCXOXKJICHUS KyJIbTypHbIX pacTtenuil H. 1. BaBunosa), onpenensars rpaHuilbl UX
MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BIAJAETh METOJaMU HAy4YHOI'O MO3HAaHMSI B OHUOJIOTMU: HAONIOJACHHUE U
OMHMCAHUE >KUBBIX CHUCTEM, IPOIECCOB M SIBIICHUWH, OpraHU3alMs U IPOBEICHUE
OMOJIOTMYECKOTO 3KCHEPUMEHTA, BBIIBUKEHHE THUIOTE3bI, BBISBICHUE 3aBUCUMOCTHU
MEXIy HCCIECAYEMbIMH BEIMYMHAMH, OOBSICHEHHE IMIOJIYYCHHBIX pPE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHI, TEOPUN U 3aKOHOB, YMEHHE JIEJIaTh BHIBOABI HA
OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBbIC MPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
JYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
nporeccoB: oOMeHa BEIIEeCTB M MPEBpAIICHHsS PHEPrUH B KiETKe, (OTOCHHTE3a,
IJIACTUYECKOTO W JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,



OTUIOZOTBOPEHUS,  PA3MHOXKEHUS, WHAMBUIYAIbHOTO  Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHSATH IOJTYyYEHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTHMYECKHX
IPOLIECCOB U SIBJICHUM, JJIA NMPUHATHS MNPAKTUYECKUX PEIICHUA B TOBCEAHEBHOM
KU3HM C LeNplo olecreueHuss O€30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbS
OKPY>KaIOIIUX JIIOJCH, COONIOACHUSI HOPM TPAMOTHOTO TOBEJCHUS B OKPYKAIOIICH
IPUPOIAHON cpefie, TOHMMaHHE HEOOXOJUMOCTH WCIIOIB30BAHUS JTOCTHKCHUIM
COBPEMEHHOM onosiornu u OMOTEXHOJIOTHI IS palMOHAIBLHOTO
TIPUPOOTIOIH30BaHHS,

yYMEHHUE pelllaTh 3JIEMEHTApHbIE T€HETUYECKUE 3a/1a4l Ha MOHO- U TUTHOPUTHOE
CKpEIMBaHUE, CIICIUIEHHOE HACIEIOBAHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO
CKpEITMBaHUS JIJIs TIPE/ICKa3aHus HACIeOBaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJHATh JA0OpAaTOpPHbIE U TMPAKTUYECKHME paboThl, COOIIOAATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIICHWBaTh ¥ HHTEPIPETHUPOBATH HWH(OpMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHWs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS U3
pPa3TUYHBIX WMCTOYHHUKOB (CpEICTBa MacCOBOW HWH(POPMAIMH, HAYYHO-TIOMYJISPHBIC
MaTepuaybl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJEJIOBaHU B OWOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
Oronmornyeckyo HHPOPMAIUIO U3 HECKOIbKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BaTh
MOHATUMHBIN anmapaT OMOJIOTHH.

[IpeameTHble pe3ysbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 11
K1acce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE€ M POJIM OMOJIOTHMH B CHUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa U HAyYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOE’KHBIX
y4EHBIX-OMOJIOrOB B pa3BUTHE OUOJOrUH, GYHKIUOHATIBHOM IPaMOTHOCTH YEJIOBEKa
JUTS peIIeHUs KU3HEHHBIX 3a/1a4;

yMEHHUE PaCKpBhIBATh COJEpP)KaHHE OMOJOTUYECKUX TEPMHUHOB M TOHSTHUN: BUI,
MOMYJISANKS, TEeHO(MOHA, DBOJIONMS, ABIKYIHME CUIbI ((PaKTOphl) IBOIOINH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUI000pAa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,
HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEAYLIEHTbI, LI TUTaHUS, SKOJOTUYECKas
nupamua, OuoreoreHos, onocdepa;

yMEHUE u3j1aratb Onojorndeckue Teopuu (dBomrornonHas reopust Y. Jlapsuna,
CUHTETUYECKas TEOpHsl DBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxozactBa K. M. bapa, uepenoBanus IJIaBHbIX HaNpaBJieHUH U myTel sBosironun A. H.
CesepuioBa, yuenusi o ouochepe B. M. BepHaackoro), onpenensiTh I'paHULbI UX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;



yMEHHE BIAJEeTh METOJaMU HAy4YHOTO MO3HAHHUS B OMOJIOTMU: HAOIIOJIEHUE U
OMNMCAHUE >KUBBIX CHUCTEM, IPOLECCOB M SBJIEHUN, OpraHU3alMs U IPOBEICHUE
OMOJIOTHUYECKOTO IKCIEPUMEHTA, BBIJBHKEHHE THUIOTE3bI, BBISBICHUE 3aBUCUMOCTHU
MEXIY WCCIECAYyeMbIMH BEIMYUHAMH, OOBSICHEHHUE IMOIYUYEHHBIX pE3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHI, TEOPUN U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJAbI HA
OCHOBAaHHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKM CTPOEHUS OHOJIOIMYECKUX
O0OBEKTOB: BHUJOB, MOMNYJSALMA, MTPOAYIEHTOB, KOHCYMEHTOB, pEIylEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOEHHOCTH MPOIIECCOB:  HACJEICTBEHHOU
U3MEHYMBOCTH, ECTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPTaHU3MOB, JIEUCTBUS SKOJIOTMYECKUX (DAKTOPOB HA OPTaHU3MBbI, IEPEHOCA BEIIECTB
Y IOTOKA 3HEPTUH B 3KOCUCTEMAX, AHTPOIIOTEHHBIX U3MEHEHUH B IKOCUCTEMAX CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB M OMOT€OXMMUYECKUX IIUKIIOB B OMocdepe;

yMEHUE MPUMEHATH IOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, I NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOM
KU3HU C LEeNpl0 obecrieueHus: OE30MacHOCTH CBOETO 3[0POBbS U 370POBbS
OKPYKAIOIIMX JIIOJIeH, COONIOEHNUS HOPM T'PAaMOTHOTO TMOBEIEHHUSI B OKpY Karomien
OPUPOAHON cpefe, MOHMMaHWEe HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHIKEHHIM
COBPEMEHHOM OMOJIOTHH JJIsl PAIMOHAIBHOTO MTPUPOIOTIOIB30BAHMS;

YMEHHE pelaTh AJIEMEHTapHble OHOJOTHYECKHE 3aJauyd, COCTABIATH CXEMBI
MEepPEHOCa BEIIECTB U IHEPTUH B IKOCUCTEMAaX (1IN MUTaAHUS);

YMEHHUE BBINOJIHATh JA0OpAaTOPHbIE U TMPAKTUYECKHUE paboThl, COONIOAATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKHM OILICHMBaTh M  HHTEPIPETUPOBATH HH(OpMAIUIO
OMOJIOTMUECKOT0  COACpXaHMs, BKIIOYAIOUIYI0 I[ICEBJOHAyYHbIE 3HAHHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeacTBa MaccoBOM HH(pOpMalWU, HAYYHO-MOMYJISIPHbIC
MaTepualbl), paccMaTpuBaTh rio0aabHbIC AKOJIOTUUECKHUE poOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

yMEHHE CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
OMOOTHYECKYI0 HH(OPMALIMIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
NOHSTUWHBIN arnmapar OUOJIOTHH.



3. COAEP KAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMu, (pusiocoueit, 3TUKOM, 3CTETUKOW U IMPaBOM.
Ponb 6uonorun B (hopMUpOBaHMM COBPEMEHHOW HAy4YHOW KapTHHBI Mupa. Cuctema
OMOJIOTMUECKUX HAYK.

Metoapl MO3HAHMS KUBOW TPHUPOABI (HAOMIOACHUE, IKCIIEPUMEHT, OMHCAHHE,
u3MepeHue, Kiaccudukaiys, MoJeIUpPOBaHNEe, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

JdemoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOIbI TO3HAHUS JKUBOU TPUPOIBD.

JlabopaTtopHblie U npakTHYecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHuWe pa3inMUHBIX METOJOB IpU
U3Y4YEHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

Xusble cucteMbl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus: Ouonoruu. OTinnume
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCUCTEM M HX pazHOOOpa3ue. YPOBHHM OpraHu3aiuy OUOCUCTEM:
MOJIEKYJIIPHBIN, KJIETOYHbIM, TKAHEBBIN, OPTraHU3MEHHBIN, MOMYJIALUMOHHO-BUI0BOU,
9KOCHCTEMHBIH (OMOTreO1eHOTHUECKUI), OMOCEPHBII.

JdeMoHcTpanum:

Tabmuubl U cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpraHU3alluu
YKUBOW MPUPOABD.

Oo6opynoBanue: Mmojaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKnii COCTAB U CTPOCHHE KJIETKH.

XUMHYECKUM COCTaB KJIETKU. XHUMHUUYECKHE DIJIEMEHTBL: MAaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTBL. Bo/la 1 MUHEpaIbHBIE BEIECTBA.

@OyHKIMM BOABI M MHUHEpalbHbIX BemlecTB B kierke. [lomnepxkanue
OCMOTHYECKOT0 OaliaHca.

benku. CocraB u crpoeHune OenkoB. AMMHOKHUCIOTHI — MOHOMEpHI OEIKOB.
Hes3aMeHnMBbIE M 3aMEHHMbIE AMHUHOKHCIOTBI. AMHHOKHCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYphl ~ O€lIKOBOMl  MOJeKyjbl (TepBUYHAsl, BTOPUYHAS, TPETUYHAs W
YeTBEPTUUHAS CTPYKTYpa). XUMUYECKUE CBOMCTBA OeKoB. buonornyeckue GyHKIuu
OEJIKOB.

depmeHThl — OMonornyeckne kKaranuzatopbl. CTpoeHne (epMeHTa: aKTUBHBINA
HEHTp, cyoOcTtpatHas crneurduunocts. Kodepmentsl. Butamunbsl. OTiauums
(hepMEHTOB OT HEOPTraHUYECKUX KaTaTu3aTOPOB.



VYrneBoabl: MOHOcaxapubl (TJIIOKO3a, pubo3a U JAe30KCHpr003a), AucaxapHibl
(caxapo3a, JlakTo3a) MW MOJIMCAXapuabl (Kpaxmana, TIJIMKOreH, IEJUII0I03a).
buonoruueckue QyHKIMU YrIeBOJOB.

Jlunuasl:  Tpurmuuepuabl, Qochomunuasl, crepouasl. ['mapodunbHO-
ruapodoOHbIe cBOMCTBA. buonornyeckue GyHKiuu aunuaoB. CpaBHEHUE YTIIEBOIOB,
O€NKOB M JIMMUAOB KaK HICTOYHUKOB SHEPTHUU.

Hyxkneunoseie kucnorsl: JHK wu PHK. Hykneornansr — moHOMEpPHI
HyKJIeUHOBBIX KUCIOT. Ctpoenue u pynknuu JAHK. Ctpoenne u ¢dynkiuun PHK.
Bunasl PHK. AT®: ctpoenune u hpyHKIIMH.

[{uronorust — Hayka o KieTke. Knertounas teopusi — npuMep B3aWMOJICUCTBUS
uzei u (akToB B HAYYHOM MMO3HAHUU. MeTO/IbI U3yUeHUs KIETKH.

Knetka kak nenoctHast >xuBasi cucrema. OO0Imne Npu3HaKU KJIETOK: 3aMKHYTas
Hapy>kHas MmemOpana, Mmosekysbl JIHK kak renernueckuil annapar, cucteMa CUHTE3a
Oenka.

Tunsl KJIETOK: dyKapuoTHUECKas U nmpokapuoTruieckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyecko — kimetku.  Kmerounas — crenka — Oaktepuit.  CtpoeHue
YKapuoTHYECKOi KiIeTKu. OCHOBHBIE OTINYHS PACTUTEIBbHOM, )KUBOTHOU U TPUOHOM
KJIETKU.

[IoBEpXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, HX
¢ynkun. Ilnasmarnyeckas memOpana, e€ cBoiicTBa U (pyHkuuu. L{utomnnazma u eé
opranounbl. OmHomeMOpanHbie opraHounsl kietku: OIIC, ammapar [Nombmxw,
au30coMbl.  [lolyaBTOHOMHBIE OpraHOMABl KIETKU: MUTOXOHJPUU, IUIACTHU/BIL.
[IpoucxoxjeHne MHUTOXOHJApUN U TuiacTuA. Buael miactua. HememOpaHHBIC
OpraHOMJIbI KJIIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LIEHTPUOJIU, PECHUYKHU, KTYTUKH.
OyHKIMY OPraHOMAOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHblii LeHTp kieTku. CTpoeHue siapa: saepHas 000J0YKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCrIOPT BEWIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneunen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panxmmn, K. M. bap.

Huarpammel: «PacnpeneneHne XMMUUECKUX 3JIEMEHTOB B HEXKUBOW MPUPOIE,
«Pacripenenenue XuMU4eCKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmunpsl u cxembl: «llepuonuyeckass TaOmuIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJieKysbl BoAbl», «buocunrtes Oenka», «CTpoeHHE MOJIEKYJbI OeIKay,
«Ctpoenue ¢epmenta», «Hyknennossie kuciotbl. JJHK», «CTpoeHue MosekyJbl
AT®», «CtpoeHne syKapuOTHYECKON KIETKN», «CTpOCHHE KHUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpoeHHne MpOKapHUOTHYECKON KIIETKNY,
«CTtpoeHue siipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHUE HJsl MPOBEACHUS
HAONIONCHUM, W3MEPEHH, OKCIIEPUMEHTOB, MHUKPOMPENapaThl PaCTUTEIBHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaaIUTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl)».

JlabopaTtophas pabota Ne 2. «3ydeHune cTpoeHus KIETOK pacCTeHUH, J)KUBOTHBIX
1 OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPENapaTax U UX OMHCAHHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeliecTB, WX MeTaboIu3M. AccUMUIISALUS (TJIaCTUYECKU OOMEH) U
TUCCUMUTISTINSA  (PHEPTreTUYeCKUid OOMEH) — JBE€ CTOPOHBI €IMHOTrO MpoIlecca
MeTabonm3ma. Poilb 3aKOHOB COXpaHEHHsI BEHIECTB W DJHEPTUM B TMOHUMAHHUH
MeTaboM3Ma.

Tumnbel oOMeHa BelecTB: aBTOTpOGHBIA U TeTepoTpodHbIid. Posb dhepMeHTOB B
0OMEHE BEIIECTB M MPEBPAICHUN YHEPTHUH B KIIETKE.

dotocunTe3. CBeToBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakimu GpoTocuHTe3A.
O¢ddextuBHOCTh (PoTOCHMHTE3a. 3HadeHUe (OTOCHHTE3a ISl JKM3HH Ha 3emile.
Bnusnue ycioBuil cpeabl Ha  (QOTOCMHTE3 U CHOCOOBI  TOBBIIIEHUS — €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUI.

XeMOCHHTEe3. XEMOCHHTE3UpYIomue OakTepuu. 3HAYCHHE XEMOCHHTE3a IS
KU3HH Ha 3emie.

DHepreTudyeckuii oOMeH B KkJeTke. PacuiensieHue BEIIeCTB, BbIJACICHHE U
aKKyMYJUPOBAHHE HPHEPTUU B KIIETKE. DTallbl SHEPreTuyecKkoro oomMena. ['mukonus.
bpoxxenne u ero Buabl. KuciopogHoe OKHUCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnurensHoe hochopunrpoBanue. IPHEKTUBHOCTH FIHEPTETUIECKOTO 0OMEHA.

Peakiun wmartpuuHoro cuHTe3a. ['eHermueckas wuHpopmamms u JHK.
Peanuzanusi reHetudeckord wuHpoOpManuu B KiIeTKe. ['eHeTHueckuil KO U €ero
cBoiictBa. Tpanckpumnmusi — mMaTpuuHblii cuate3 PHK. Tpancnsuus — OuocuHTe3
Ooenka. Orambl TpaHcaanuu. KoawpoBanue amuHOKUCIOT. Pons pubocom B
OouocuHTe3e Oemka.

Heknerounsie ¢hopmbl xu3uu — BUpychl. Mcropus otkpeitus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHS M JKM3HEHHOTO IIMKJIAa  BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BbI3IBAEMbIE BUPYCAMH.
Bupyc ummynoaeduuura uenoreka (BHUY) — Bo3Oymutens CIIMla. OOpatnas
TPAHCKPUIIIIUSA, peBepTa3a u uurerpasa. [Ilpodunakrrka pacupocTpaHeHUs] BUPYCHBIX
3a00JIeBaHU M.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, . . MBanosckuii, K. A. Tumupsses.



Tabmuubr u cxembl: «Tunel mutanusy, «MeTtabomusm», «MHUTOXOHIPUSIY,
«JHepreTuueckui oomen», «Ximopomiacty, «®Porocunres», «Crtpoenue JIHK»,
«Ctpoenne n GyHKIMOHUPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHdecKkuit Koy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uka Bupyca CIIM]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monenu-amminkaun «Ynsoenue [HK u Tpanckpumuumsy,
«buocunTes 6enkay, «CTpoeHne KISTKN», MOJeNb cTpyKTypbl JTHK.

Tema 5. Pa3aMHokeHMe M MHAUBUIAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Knerounbli UMK, WM KU3HEHHbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipouieccnl, mpotekatoume B HHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapUOTHII.
JIMIIIONIHBIN ¥ TalIOUIHBI XpOMOCOMHBIE HAObOpbl. XpoMaTuasl. LluTonoruueckue
OCHOBBI PA3MHOKEHHSI 1 UHAUBUIYaJIbHOTO PA3BUTHS OPraHU3MOB.

Henenne xietkm — muto3. Cragum murosa. [Ipoueccel, nmpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[TporpamMmmupyemas rubenb KJIETKH — aromnTo3.

®opmbl pa3sMHOKEHHSI OpraHM3MOB: Oecrojioe W mojoBoe. Bunpl Gecrnosnoro
Pa3MHOXKEHUA: JIEJICHHE HAABOE, I[IOYKOBAHHUE OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBAHHE
OPraHU3MOB, €T0 3HAYECHUE NI CEJICKLUU.

[TonoBoe pa3MHOKEHHUE, €TO OTIINYHS OT OECIOJIOTO.

Meito3. Craguu wmeio3a. IIporecchl, MpoucXoisdlliue Ha CTaaUsIX MeHo3a.
[ToBenenne xpomocom B meiio3e. Kpoccunrosep. brosiornueckuili CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — npoiecc 0Opa3oBaHMsI MOJOBBIX KIETOK y KUBOTHBIX. [lo10BbIE
KeJe3bl: CEMEHHUKU U sIMYHUKA. OOpa3oBaHKUE U Pa3BUTHE MOJOBBIX KIETOK — ramMeT
(ciepmaro3ouj, SMIEKIeTKa) — cepMaToreHe3 u oporeHes. OCOOEHHOCTU CTPOEHUS
AULEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [laprenorenes.

WunuBunyanpHOe  pa3BuUTHE  (OHTOTE€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). OTamnbl SMOPUOHAIBHOTO PA3BUTUS Yy MO3BOHOYHBIX JKHUBOTHBIX:
npobneHue, racTpyisauusa, opraHorenes. IloctamOpuoHanbHOe paszButue. TuIibl
NOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MPSAMOE, HEMpsiMOe (JTMYMHOYHOE). Biusinue cpesb
Ha pa3BUTHUE OPraHU3MOB, PAKTOPbI, CHOCOOHBIE BHI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pas3Butme pacteHuil. OHTOreHe3 LBETKOBOIO PpAaCTEHUSA: CTPOCHHE
CEMEHHM, CTaJAUU PA3BUTHS.

JdemoHncTpanuu:

Tabmuier u  cxeMbl: «®DOpMbI Pa3MHOXKEHHS OPTraHU3MOB», «J/[BoliHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHUl», «BereraTuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kietku 6aktepuiny, « CTpPOCHHE MOTOBBIX KIETOK», «CTpocHHE



xpomocoMb», «Knerouneii muki»y, «Permmumkamms JHK», «Mwurtos», «Meiiosy,
«IIpsimoe u Hempsimoe pa3BuThe», «['aMeToreHe3 y MIIEKONMUTAIONINX U YEJIOBEKAY,
«OCHOBHBIE CTAJIUA OHTOTCHE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpPOTNpenapaTsl «CniepmaTto30uapl
MJIEKOIIUTAIOWIETO», <« SIMIEKIIeTKa MIieKonuTaromero», «KapuokuHe3 B KIETKax
KOpEIIKa JyKa», MATHUTHAsI MOJeNb-amumKanus «Jlenenue knetku», moaens JJHK,
MoJieIb MeTa(azHOU XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHEe PadOThI:

JlabopatopHas pabora No 3. «HaOmromeHue MHTO3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopnas pabota Ne 4. «M3yueHue cTpoeHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpPOTIpenapaTax.

Tema 6. HacsieACTBEHHOCTh 1 MK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Mictopus pa3BUTUs T€HETUKH. POb HUTOJIOTHH U
YMOPUOJIOTUN B CTAHOBJICHUU TEHETUKHU. BKag poccHiickux u 3apyOeKHBIX yUEHBIX
B Pa3BUTHEC TEHETUKU. MeTOAbl TCHETUKH (THOPUI0IOTHUECKIH, IIUTOTCHETHIECKHH,
MOJIEKYJISIpHO-TeHeTUUeCKUil). OCHOBHBIE T€HETHYECKHE MOHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKpPEIIMBaHUMN.

3aKOHOMEpPHOCTH HACJEAOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHuenem.
MonorubpugHoe CKpemmBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIOB  TIEPBOTO
nokoneHud. [IpaBuino nqomuHHUpoBaHMs. 3aKOH paclleIUICHHs] MpU3HaKoB. ['umnoresa
YUCTOTHI raMmeT. [1oJIHOe M HEeNnmoIHOE JTOMUHUPOBAHUE.

JuruOpuaHoe ckpenyBaHue. 3aKOH HE3aBHCHUMOTO HACJIEAOBAHMS MPU3HAKOB.
[{uroreneTnyeckre OCHOBBI JUTHOPUIHOTO CKpEHIMBaHUSA. AHaIU3UpYIOIIee
cKkpemuBaHue. Mcnonb3oBaHue aHANIM3UPYIOLIETO CKPEIIMBAHUS ISl ONPEACIICHUS
TE€HOTHITA OCOOH.

CuernnieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HacIIEJOBaHUIO TeHOB. HapyllleHue cuernsieHrsi reHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. [ eHETHUEeCKuEe KapThl.

['enetuka moja. XpOMOCOMHOE ONpPEAEICHUE MoJjia. AyTOCOMBbI U TOJIOBBIC
XpoMocoMbl. ['OMOrameTHble U rereporameTHele opraHusmbl. HaciegoBanue
IIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHUIBI M3MEHUMBOCTH: HEHACIEICTBEHHAsI M HACIJIEICTBEHHAS.
Ponmp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHUKA
MOIU(UKAIIMOHHOW M3MEHUYMBOCTH. BapuanvoHHBIA psii U BapuallMOHHAs KpUBasl.
Hopwma peakiuu npusHaka. KonndecTBEHHbIE 1 KAYECTBEHHBIE PU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBeHHasi, wid TeHOTUNMYECKas, WM3MEHYUMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Meio3 © TOJOBOM MpOIEcCC — OCHOBA KOMOWHATHUBHOMU



W3MEHUYMBOCTA. MyTannoHHas W3MEHYUBOCTh. Kimaccudukammsi MyTanuii: TeHHEIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa M MpUYMHBI MyTanuii. MyTtareHHbie (aKkTOpEI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HacieacTBeHHo n3menunBocty H. Y. BaBunosa.

BHesinepHas HaclleICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uenoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEKA: T'C€HEAIOTHYeCKU, OJIM3HEIOBLIN, IMHUTOTCHCTHUCCKUHN, OMOXUMHYCCKHIA,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpemeHHOe ONPENIECIICHNE TE€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTHUIIMPOBAHME, B TOM YHUCJIE C MOMOILIBIO
[111P-ananu3a. HacnencrBennnie 3a00IeBaHKs YEI0BEKA: TeHHBIC OOJIC3HH, OOJIC3HH
c HAaCJIEICTBEHHOMN MPEAPACTIOIOKEHHOCTBIO, XPOMOCOMHBIE 00JIe3HHU.
Comarnueckue M TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpUHIMIEBI
3I0pOBOT0 00pasa *U3HHU, TUArHOCTUKU, MPOPUIAKTUKU U JICUECHUS T'€HETUYECKUX
Oosie3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITUHCKOM
TE€HETUKHU B MPEJOTBPAILECHNHN U JICUEHUHU F€HETUYECKUX 3a00JIEBAHUI YeJIOBEKa.

JdeMoHcTpanuu:

[Toptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuubl U cxembl: « MOHOTMOPHUIHOE CKPEUIMBAHUE U €T0 IIUTOreHEeTHYecKas
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 LIMTOT€HETHYECKass OCHOBA», «3aKOH YHCTOTHI
rameT», «Jlurudpumanoe ckpenmuBanuey», «lluronornyeckne OCHOBBI JTUTHOPUIHOTO
cKpeuBanusay, «Meno3», «B3anMonencTBre ajuleNIbHBIX T'€HOBY», «l €HeThdeckue
KapThl PAcCTEHHM, >KMBOTHBIX M YEJIOBEKa», «l'€HeTHMKa moJia», «3aKOHOMEPHOCTH
HACJICOBaHUsI, CUEIUIEHHOrO0 C mosiom», «KapuoTtumel udemoBeka W KMBOTHBIXY,
«Bugsl u3meHunBocTH», «MoauduKalMoOHHAas HW3MEHYUBOCTHY, «HacnenoBanue
pesyc-baktopa», «I'eHeTruka rpynm KpoBmw», « MyTarinoHHasi U3BMEHUYUBOCTDY.

Ob6opynoBanue: Moaenu-anuvkaiuu  «MOHOTHOPHIHOE  CKpEIIMBaHUEY,
«HenonmHoe nmoMunHupoBaHue», «JlurubpuaHoe ckpenmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MHUKporpemnapaT «/Ipo3oduna» (Hopma, myTanuu GopMsl
KPBUIBEB U OKPACKH Tena), repdapuii «'opox moceBHOI».

JlabopaTtopHblie U npakTHYecKHe PadoThI:

Jlabopatopuas pabGora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKpEIUBaHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEenapaTaxy.

JlabopatopHas pabora Ne 6. «M3yueHue mMoauuKaMOHHON HM3MEHUYUBOCTH,
IMOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlaGopatopHass pabota No 7. «AHanu3 MyTauuid y JIpo30(uiabl Ha TOTOBBIX
MHUKPOIIPETApATAX».

[Ipaktuueckas pabora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusa Kak Hayka U TpolecC. 3apoKJICHHE CEJIEKIMU U JOMECTUKAIIUS.
VYyenne H. 1. BaBuioBa o 1neHTpax NpoOUCXOXKIACHHUS U MHOTO0OOpa3usi KyJIbTyPHBIX
pacteHuil. LIeHTpbl NpOMCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAA, ITAMM.

CoBpeMeHHbIE METO/bl celeKIIMU. MaccoBbI U MHIUBUYyaIbHBIA OTOOpHI B
CENEKIIMM pPacTeHUd U KUBOTHBIX. OllEHKa JKCTepbepa. bIM3KOpPOICTBEHHOE
ckpemuBanue — uHOpuauHT. Yuctas mnuaug. CKpelIMBaHME YHCTBIX JUHHIM.
['erepo3uc, wim rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIIMHT.
OtnanéuHas rubpuauzanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W MoJydeHue
MOJIMIUIOUIOB. [JOCTHKEHNS CENEKIINN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MPOU3BOACTBA. |'€HHAs WHKEHEpHUsA. OTambl
co3manus pexomOuHantHoW JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE PaCTEHHIA.
KiloHnpoBaHWe  BBICOKONPOIYKTHBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.
Dkosiornueckue u atudeckue npoodsemsl. 'MO — renetrnueckn MOIUGUIIMPOBAHHBIE
OpTaHU3MBl.

JemoHcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnedenko, M. @. liBanos.

Tabmuubl W cxeMbl: Kapta «LleHTphl MNPOUCXOXKIEHUST U MHOrooOpaszus
KYJbTYPHBIX pacTteHui», «llopoabl TOMamHUX KUBOTHBIX», «CoOpTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpuansanus», «Pabotel akagemuka M. @. MBanoBay,
«Ilomumnonnus», «OOBeKkT OMOTEeXHOJOTHM», «KieTounsle KynbTypbl H
KJIOHUpPOBaHKE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKUA MIIOAOB U KOPHEIUJIOAOB JTUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHbIE PACTECHUS.

JlabopaTopHble U NpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKLMU pAcTEeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAaHIUIO, MNIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIH
y4acTOK, B TEIIMYHOE XO35MUCTBO, JAOOPATOPUIO arpOyHUBEPCUTETA MU HAYYHOTO
LEHTPA)».

11 KJTACC

Tema 1. DBoIIOIIHOHHAA OMOJIOTHS.

[IpennochUIKu BO3HMKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. IBOJIIOIMOHHAS
Teopuss U €€ MecTo B Ouoioruu. BiusiHue 3BOJIIOIMOHHON TEOPHM HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa dBOoJIONMU.  IlaleOHTOJIOTHYUECKHE:  MOCIIEA0BAaTEIILHOCTD
MOSIBJICHUS BHJIOB B MAJCOHTOJOTUYECKON JICTONHCH, TEePEXOAHBbIE (POPMBI.
buoreorpadguueckue: cxocTBO U paznuure GpayH u (jaop MaTEPUKOB U OCTPOBOB.



OMOpUONIOrMYECKHe: CXOJICTBA M Pa3lWyusi HSMOPUOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTMYHBIE, AHAJIIOTHUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYJISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTeHd Yy Bcex
OpPraHU3MOB.

OpomounoHHas Teopus Y. JlapBuna. Ilpeanochuiku  BO3HMKHOBEHUS
napBuHM3Ma. J[BKylume Cuiibl 3BOJIONUM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHUE IIPU OTPAaHUUYEHHOCTH PECYPCOB, HEOINpPENEIEHHAs W3MEHYUBOCTb,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosouu (CTI) 1 e€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomonus. [lomynsanns kak equHNLA BUAA U IBOJIOLHH.

JBuwkyme cuibl ((hakTopbl) SBOJIONMHA BUAOB B mpupoae. MyTaluoHHBIN
npoliecc 1 KOMOWHATUBHAS U3MEHYMBOCTb. [lomysiinoOHHbBIE BOJIHBI U Apeld reHOoB.
W3ossauus 1 Murpauusi.

EctectBennblii 0oTOOp — HampaBigomuid  ¢aktop 3BoIOIUU. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT, OPraHu3MOB Kak pe3ylbTaT dBodronuu. [Ipumepsr
PUCIOCOOJICHUH y OpraHu3MoB. ApoMop(d03bl U UAHOATATITAIIIH.

Bun u  BugooOpazoBanue. Kputepuu  Buga.  OcHoBHbIE  (HOPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IJKOJIOIrHIECKOE.

MaxkposBomtorusi.  DopMbl  3BOTIONUHU:  (pHIIETHYECKas, JUBEPIreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLHUU.

[IpoucxoxeHne OT HECHEUHAIU3UPOBAHHBIX IpeAakoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paavanus.

JdeMoHcTpanuu:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuios.

Tabnuubl u cxembl: «Pa3BuTHe OpraHMYecKOro Mupa Ha 3emiie», «3apoJIbIiiu
MO3BOHOYHBIX )KUBOTHBIX», K ApXEONTEePUKCY, «POpMbl OOPHOBI 3a CYIIIECTBOBAHUEY,
«EctectBennbiii  0TOOp», «MHOrOoOOpa3ue CcOpToB pacTeHui», «MHorooOpasue
nopona KUBOTHBIX, «Tomynsumy, «MyTtanunoHHas U3MEHYHBOCTD,
«Apomopdoss», «Uanoamantanmm», «OOmWas aereHepauus», «JIBUKyliue CUIIbI
ooy, «Kaprta-cxema Mapmipyra nytemectBus Y. lapBuna», «boppba 3a
cymectBoBanue»,  «llpucnocobseHHocts  opraHuzMoB»,  «l'eorpaduyeckoe
BUJI000pa30BaHuey, « IKOJIOTHUECKOe BUA00OPa30BAHUEY .

O6opynoBaHue: KOJIJIEKINS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPacKu, Habop
IJI0JIOB U CeMsIH, KOJUTeKIus «II[pruMepbl 3alUTHBIX NPUCTIOCOOIEHUN Y AKUBOTHBIXY,
Mozenb «OCHOBHBbIE HANpPABJICHUS SBOMIOLUNW», 00bEMHas Mojenb «CTpoeHue
TOJIOBHOT'O MO3ra IO3BOHOYHBIX).



buoreorpaduueckass kapra wmwupa, KoyeKmus «DOpMBI  COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U PACTeHUI», MoJienb anmuinkanus «Ilepekpéct xpoMocomy,
BII&XKHbIE  mpemnapatbl  «Pa3Buthe  Hacekomoro», «Pa3BuTue — JATYIIKWY,
Mukponpenapar «Jlpo3zodunay (Hopma, MyTanuu GopMbl KPbUILEB U OKPACKH Tella).

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

Jlabopatopuas pabora Ne 1. «CpaBHeHHE BHUIOB TO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas pabora Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JlonayuHble TPEACTaBICHHUS O 3apOKICHMM KWU3HU. HayuHble runoressl
BO3HMKHOBEHHUSl KHU3HM Ha 3emye: aOuoreHe3 M MaHcrepMmus. XHUMHUYECKas
HBOMIONMS. AOHUOTeHHBIM CHUHTE3 OpPraHUYEeCKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XMMHYECKOM 3BOJIOUMHA. HadanmbHble STanbl
ouonornueckoit sBomouuu. ['mmoreza PHK-mmpa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHUE NPOTOKIECTKU. llepBble KIETKM U UX SBOJIOIUS.
@opMUPOBAaHUE OCHOBHBIX T'PYII AKUBBIX OPTaHU3MOB.

PasButne xu3zHu Ha 3emiie 1o 3pam W nepuojgam. Karapxeil. Apxelckas u
npoTepo3oiickas dpbl. [lameosolickas spa U €€ mnepuoabl: KeMOPUHCKUH,
OPAOBUKCKUH, CHIIyPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHHM.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKNAN, MEJIOBOU.

KaliHo3oiickags 93pa ®W €€ MNepuojAbl: MaJCOT€HOBbIM, HEOTCHOBBIM,
aHTPOIIOTEHOBBIN.

XapakTepucTuKa KJIMMaTa W Te0JOrnYecKux mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTENILHOTO U JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHud u
*KUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOTO MHpa KaK OTpakeHHe 3BOJIOIUU. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLHS YelIoBeKa. AHTPOIIOJNOrUsl Kak Hayka. Pa3BuTHe npeicTaBieHU O
IPOUCXOXKJIEHUH 4YejoBeka. Meroabl H3ydeHus aHTponoreHe3a. CxonacrtBa H
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETTOBEKA.

JIBrokyiue cuiiel ((pakTopel) anTponorenesza. HacnencrtsenHnas u3MEHYMBOCTh U
ecTeCTBEHHbII 0TOOpP. OOIIEeCTBEHHBI 00pa3 >KW3HU, U3TOTOBJICHUE OPYIUN Tpyaa,
MBIIUICHUE, PEUb.

OCHOBHBIE CTaUU W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UeaoBek
yMenbii, YenoBek npaMoxoasamni, YemoBek HeaHaepTallbCKU, YeNOBEK pa3yMHBbIM.
Haxosku uckonaeMbIX OCTaTKOB, BPEMSI CYIlIECTBOBaHUS, 00JIaCTh paCIPOCTPAHECHHUS,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.



Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOIECOHIHAS (€Bpa3uiicKas),
HErpo-aBCTpaJIonHas (3KBaTOpHabHAS), MOHIOJIOUAHAS (a3MaTCKO-aMEPUKAHCKAs).
UYepThl NPUCTOCOOIECHHOCTH TMPEACTABUTENEH YEIOBEYECKUX pac K YCIOBHSIM
cyliecTBoBaHus. EnnHCTBO yenoBeueckux pac. Kpurtuka pacusma.

JdemoHncTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. M. Omapun, C. Mumnep, I'. Opu, Y.
JapBuH.

Tabmuubr u cxembl: «Bo3uukHoBeHue ConHeyHOUW cuctembl», «Pa3Burtue
opraHu4yeckoro  mupa», «PacturenpHas  kunetka», <« KuBOTHas  KIETKay,
«IIpoxapuoTnueckass kietka», «COBpEMEHHass CHCTEMa OPraHHYECKOro MHpPay,
«CpaBHEHHE aHATOMHMYECKHX YepT CTPOEHHUS YelOBEKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMUYECKUX HAaXOA0K MPEAKOB COBPEMEHHOTO
yesioBekay, «JlpeBHeimue moan», «/IpeBHune monm», «llepBbie COBpeMEHHBIE
Tr0an», «HemoBedecknue pacs».

O6opynoBanue: MYJISIKA «IIpoucxoxaeHue YeJI0BEKa» (6rocTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONA, HEaHAEpTaldblla, KPOMAHBbOHLA), CIENKU WIA
U300paKeHUs] KaMEHHBIX OpyIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuia, ckpebiia), reoXpOoHOJIOrHYecKas Tadbnua, KoJeKus «PopMbl COXpaHHOCTH
VICKOIIA€MBIX JKUBOTHBIX U PACTCHUI.

JlabopaTopHble U npakTHYecKHe PadoThI:

[TpakTiueckast padora Ne 1. «M3yueHue MCKOMAEMBIX OCTAaTKOB PACTCHUU U
KUBOTHBIX B KOJUICKLIUSX).

OKckypeusi «OBOJIIOLMS OpPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIAs cpeaa.

DKOJIOTHs KaK HayKa. 3aJayd M pasleibl 3KOJOruu. MeTobl 3KOJOTHYECKHUX
MCCJIETOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0o0MTaHHS OpPraHMW3MOB: BOJAHAs, HA3€MHO-BO3]yIlHas, [OYBEHHas,
BHYTPUOPIaHU3MEHHAs.

Okonoruueckue Qaxtopel. Kraccupukanus sKoJormdeckux  (HakTopos:
abuoTuueckne, OHMOTHYECKME U aHTpomoreHHsle. JlefcTBHE 3KOJOTHYECKUX
(akTOpOB Ha OPraHU3MBI.

AbGuotnyeckue (HakTopbl: CBET, TEMIIEpaTypa, BIAXKHOCTb. POTONEPUOIU3M.
[IpucniocoOnenust  OpraHu3MOB K JEHCTBUIO  a0MOTHYECKUX  (PAKTOPOB.
buonornyeckue puTmel.

buotnueckue Qaktopel. Buabl OMOTHYECKUX B3aWMOJICUCTBUN: KOHKYPEHIIUSI,
XMIIHUYECTBO, cUMOMO3 U ero ¢Qopmsl. IlapasutusMm, koomepanusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpanIu3M.



3HaueHne OMOTHMYECKMX B3aMMOJICHCTBHM [JIs1 CYLIECTBOBAaHMS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJOrMYecKre  XapakTepucTuku mnomymsuud. (OCHOBHbIE — TOKa3aTelu
NOMYJISIUMUA: YUCJIEHHOCTb, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOIMYJISIIUN U €€ peryJsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. I'ekkenb.

Tabmuubl u cxembl: kapta «lIpupoansie 30HBI 3emin», «Cpeabl oOUTaHUA
opranusmoB», «®otonepuoausmy», «llomynsuum», «3aKOHOMEPHOCTH poCTa
YUCJIIEHHOCTU NOMyJsuuU HHDY30puu-Ty penbkuy, «lumiessie nenm.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pab6ota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTEHUUN W3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHue cBeTa Ha POCT M pPa3BUTUE YEPEHKOB

KOJIeyCay.
[TpakTrueckast padota Ne 2. «[loacu€T MIOTHOCTH MOMYJALMNA Pa3HBIX BUIOB
pacTeHu.
Tema 4. CooOmecTBa ¥ IKOJI0rHYECKHE CHCTEMBI.
CoobmiecTBOo opraHu3MoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHJOBas,

MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buabl-nomunantel. CBsizu B
ouoneHose.

Dkonornueckue cuctembl (dkocucteMsbl). [lonsitue 00 »sKocucreme u
ouoreonieHoze. DyHKIMOHANBHBIE KOMIOHEHTBI ~ SKOCHUCTEMBI:  MPOJYLEHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BelIeCTB M MOTOK SHEPIHMH B IKOCHUCTEME.
Tpoduyeckue (muieBsie) ypoBHU 3KocucTeMbl. [lumeBsie nenu u cetu. OCHOBHBIE
MoKa3aTelqu »HKOCHCTEMBbI: Ouomacca, NPOAYKLIHS. OKOJOTHYECKHE MUPAMMUIBL:
OPOAYKUMU, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBAa 3KOCHCTEM: YCTOWYHBOCT,
camoperysiius, pa3sutue. Cykueccus.

[TpuponHbie 3KOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO MJIH
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpONIOrE€HHBIE DKOCHCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMsl.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak (akTop ycToiuMBocTH dKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuIei, coctaB M CTPyKTypa
ouocdeprl. Kupoe BemecTBO u ero ¢GyHkiuu. OcobeHHOCTH Ouochepbl Kak
r100aJbHOM  dKOcUcTeMbl. J[MHamMuYeckoe paBHOBecME M oOpaTHasi CBs3b B
ouocdepe.



KpyroBopoTsl BemiecTB U OMOr€OXMMHUYECKHUE IUKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTtBo B Omocdepe 3emin. AHTPONOTEHHBbIE WU3MEHEHUsT B Ouocdepe.
['1oGanpHbIE IKOJIOTUYECKUE TTPOOIIEMBI.

CocymiectBoBaHre Npupojbl U venoBeyecTBa. CoxpaHeHue OnopazHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIPaBJICHUS
OPUPOJIHBIMH PECypcaMu U UX HCIOJb30BaHHe. J[ocTkeHus OMOJIOTHM M OXpaHa
MPUPOJIBL.

JdemoncTpanuu:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmupl u cxembl: «llumeBbie nenm», «buolEeHO3: cocTaB M CTPYKTypay,
«IIpupoanbie coobmectBa», «llenmn mnuTaHUs», «IKOJOTHYECKAsT MHUPAMUIAY,
«buochepa n denoBek», «IKOCUCTEMA MIUPOKOIMCTBEHHOTO JIEcay, «IKOCHCTEMA
XBOMHOTO jecay, «bnoreHnos BOJIOEMAY, «ATpOLIEHO3Y, «IIpumepHbIE
AHTPOIIOTEHHBIC BO3JEUCTBUS HA IPUPONY», «BakHENIIME NCTOYHUKHU 3arpsA3HECHUS
BO3JyXa M TPYHTOBBIX Bona», «[louBa — BaxkHeimias cocrapistomas O6uocheps»,
«®DakTopsl Aerpananuu nouBy, «[lapaukossiit 3¢ dekT», « PakTopbl paTuOoaKTUBHOTO
3arpsisHeHust Ouocdepnl», «OOmas crTpykrypa Ouochepos», «Pacmpoctpanenue
KU3HU B Ouochepe», «O30HOBBIN 3KpaH Ouochepn», «Kpyrosopor yriepona B
ounocheper», «KpyroBopot azora B mpupoe».

ObopynoBanue: Mojaenb-ammnkanus «Tunuynsie OUOIEHO3B», TrepOapwHii
«PacTtutenbHbie coobuiecTBay, Kosuiekiuu «buonenos», «Bpenurenu BaxHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYP», TepOdapuu M KOJUIEKIUU PACTEHUN U KMBOTHBIX,
MIPUHAJIECKAIIME K Pa3HBIM KOJIOTHYECKUM TpyIIaM oJHOro Buna, KpacHas kHura
Poccuiickoit ®eaeparuu, n300pa>keHUsI OXpPaHIEMbIX BUJIOB PAaCTCHUI U dKUBOTHBIX.






4. TEMATNYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3ieoB H TeM uudpoBLIe
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHIL Kak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nuoreka [JOK
4 IKH3HENeATELHOCTS KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 THANBUAYAJIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmorexa [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 1
IBOMIOLHONHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnnorexa HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpY>Karolas cpena 5 1 bubmorexa HOK
P Py tHast cpet https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa ¥ SKOJOTHYECKHE CHCTEMBI 9 https:/m.cdsoo.rw/7f4 1ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

5. KAVIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
Jara KoaunuecTBO yacon
Ne JJIeKTPOHHBbIE HU(POBBHIE
Inan dakT Tema ypoka Kontpoabnbie I[IpakTHyeckne
n/n Bcero o0pa3oBaTebHbIE PeCYpPChI
padoThI padoThI
Bbu6nmuoreka [JOK
buonorns B cucteme
1 HaVK 1 https://m.eds00.1u/863e¢6122
y https://m.edsoo.ru/863e632a
Metoap! mo3HaHus
JKUBOU ITPUPOJBI.
[IpakTuueckast pabora Ne
) 1 «/cmonp30BaHue 1 0.5 Bbu6nuoreka [JOK
pa3IUYHBIX METOAOB IIPU ' https://m.edsoo.ru/863¢6122
W3Y4YEHUHU
OHMOJIOTHYECKUX
00BEKTOBY
buonornueckue
3 CHUCTEMEIL, IPOLIECCHI U UX 1 buGnnorexa LIOK
- TIPOH https://m.edso0o.ru/863e6564
H3y4YeHHne
XUMHYECKHI COCTaB
4 wrerii. Boxa i 1 bu6mmoreka [IOK
- oA https://m.edsoo.ru/863e674¢
MUHEPATBHBIC COJTN
5 benku. CocTaB u | bubmuoreka [JOK
CTpoeHHue OeIKoB https://m.edsoo.ru/863e6b72
DepMeHThl — BuG OK
6 OHMOJIOTHYECKHE 1 0.5 ubsmorexa I

KaTaJIn3aTOPHI.

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

JlaboparopHas pabota Ne
1 «3yuyenue
KaTAJIMTUYECKON
AKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuIa3bl
WM KaTaJla3bl)»

bu6mmoreka [IOK
! YrAeBoEL. JIHHAEL https://m.eds00.1u/863e6870
2 HyxkienHoBBIE KHUCITOTHI. bubmmoreka [JOK
ATO https://m.edsoo.ru/863e6d5¢c
Hctopus u metoasl BuGmorexa LIOK
9 U3YYEHHUS KIETKU.
https://m.eds00.ru/863e¢6¢88
Knerounas Teopus
10 Knetka kak niemoctHas
JKHBasi CHCTEMa
Ctpoenue
3YKapUOTHYECKOU
kieTku. JlabopaTopHas
pabota Ne 2 «M3yuyenue
CTPOEHUS KIETOK bubnuoreka [IOK
11 pacTeHul, KUBOTHBIX, 0.5 https://m.eds00.1ru/863e6110
rpuboB U1 GaKTepHii mox https://m.edsoo.ru/863e716¢
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux
OTIMCAHUEC»
12 OO0OMeH BEIIeCTB UIIN Bbu6nmuoreka [JOK
MeTaboI13M https://m.edsoo0.ru/863e766¢
13 ®doToCUHTE3. bubmuorexa [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

XEeMOCHHTE3

https://m.eds00.ru/863e7¢98

bu6mmoreka [IOK

14 %
JuepreTieckuii oOmen https://m.edsoo.ru/863¢7aae
JKU3HEHHBIN 1K
KJIETKHU. /[eneHne KIeTku.
Murto3. JlaboparopHas
pabota Ne 3
15 «Habmronenne MmuTtosa B 0.5 bubmorexa LIOK
A ’ https://m.edsoo.ru/863e7dc4
KJIE€TKaX KOHYHKA
KOpEIKa JIyka Ha
TOTOBBIX
MUKpOIIpenaparax»
buocunres Genka.
16 Peakniss MaTpuaHOTO bubmorexa LIOK
H p https://m.edsoo.ru/863e¢796¢
CHHTE3A
17 Tpancusus — bubmmoreka [IOK
onocuHTE3 OeiKa https://m.eds00.ru/863e¢796¢e
18 Hexknerounsie hopmbl bubanorexa HOK
JKA3HU — BUPYCBI https://m.edsoo.ru/863e7540
bu6mmorexa [IOK
DopMBI PA3MHOKECHUS
19 OPFAHIEMOB https://m.eds00.1u/863e81b6
P https://m.edsoo.ru/863e831e
Bbu6nuoreka [JOK
20 Meiios
" https://m.edsoo.ru/863e7{4a
OO6pa3oBaHue U pa3BUTHE
MMOJIOBBIX KJIETOK. Eub OK
21 O11010TBOpPEHHE. 0.5 nommotexa L

JlaGopaTtopHnast pabota No
4 «M3yuenue cTpoeHus

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIpenaparax»

22

NuauBunyansHOE
pa3BUTHE OPraHU3MOB

bu6mmoreka [IOK
https://m.eds00.ru/863e8436

23

I'eneTuka — Hayka o
HACJIEJICTBEHHOCTH U
U3MCEHYUBOCTHU

bu6mmorexa [IOK
https://m.edso0.ru/863e8612

24

3aKOHOMEPHOCTH
HaCJIEJIOBaHUS
MPU3HAKOB.
MonorubpuaHoe
CKpEIMBaHUE

bu6mmorexa [IOK
https://m.edsoo.ru/863e8878

25

Jurundpumnoe
CKpeIlMBaHHE. 3aKOH
HE3aBUCHUMOTO
HacJIeAOBaHUs
MPU3HAKOB

bu6mmoreka [IOK
https://m.edsoo.ru/863¢89a4

26

CreruieHHOE
HaCJIeIOBaHHE
NPU3HAKOB.
JlaboparopHas pabota Ne
5 «M3yuenue
pe3yIbTaToB
MOHOTHOPHUIHOTO U
TUTHOPHUIHOTO
CKPCIBAHHS Y
Jp030(¢UIIBI HA TOTOBBIX
MHUKpOIpenapaTax»

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

I'eneTnka moma.
Hacnenosanue
MPU3HAKOB, CIEINICHHBIX
C TIOJIOM

Bbu6nuoreka [JOK
https://m.eds00.ru/863e8c60

28

HN3MeHUHBOCTB.
Henacnencreennas
U3MEHYUBOCTb.
JlaGopaTtopHnast pabota No
6. N3yueHue
MOAM(UKAITMOHHON
M3MEHYUBOCTH,
MOCTPOEHUE
BAapUALIMOHHOTO psifa U
BapUALIMOHHON KPUBOI»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e8efe

29

Hacnencrsennas
U3MEHYUBOCTbD.
JlaboparopHas pabota Ne
7. «Ananu3 MyTanui y
Ipo30(UITBI HA TOTOBBIX
MHUKpOIpenapaTax

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

30

I'eHeTnka yenoBeka

Bbu6nuoreka [JOK
https://m.edso0.ru/863e8d78

31

Pe3epBHbIit ypoK.
O0o001IeHNE 10 TEME
«HacnencrBeHHOCTD U
W3MEHYNBOCTh
OPTraHU3MOBY

32

Cenexuus Kak HayKa u
poLecc

bu6mmoreka [IOK
https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

MeTtonanl 1 1OCTHIKEHNUA

33 CEJIEKI[MU PACTCHHUI 1 1 bubmorexa [TOK
I p https://m.eds00.ru/863¢9214
JKUBOTHBIX
34 buoTexnonorus kak ) bubmuorexa [JOK
0Tpaciib IPOU3BOACTBA https://m.eds00.ru/863¢9336
OBIIEE
KOJIMYECTBO YACOB 34

[10 ITPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

JlaTa KoanuecTBO yacon
Ne DJIeKTPOHHBbIE HU(PPOBHIE
Iliian DaKT Tema ypoka Kontpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
DBOTIOLIUS U Eub 1OK
nonnoTeKa
1 02.09.2025 €TOJIbI €€ 1
METOAb! https://m.edsoo.ru/863ea20e
U3YyUYCHUS
Ucrtopus
b 09.09.2025 pa3BUTHUSA | bu6nuoreka [IOK
R MPEACTaBICHUI https://m.eds00.ru/863¢9570
00 »BOITIONINN
3 16.09.2025 MuUKpO3BOITIONH 1 bu6nuoreka [IOK
e s https://m.edsoo.ru/863e9cle
[omynsauus kak
3JIeMEHTapHast
€MHUIIA BUJA U
SBOJTIOIIHH.
Jlab
4 53.09.2075 abopaTopHas | 0.5 bu6mmoreka [IOK
pabora Ne 1 https://m.edso0.ru/863¢99¢6
«CpaBHeHME
BUJIOB T10
MOpP(OTIOTHUECK
OMY KPUTEPHUIO»
JBHoKy1IHe CUIIbI
5 30.09.2075 (anmemeHTapHbIe | bubmuoreka [JOK
o (baxTopbl) https://m.edsoo.ru/863¢9da4
SBOJIIOLNH



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

07.10.2025

EcrecTBeHnbIit
oTOOp U ero

dbopmbl

bubmunoreka LIOK
https://m.edso00.ru/863¢9ed0

14.10.2025

Pesynprarsl
IBOJTIOIIHH:
pUCIOCcO0IEHHO
CTh OPTaHU3MOB
u
BUJ1000pa30BaHH
e. JlaboparopHas
pabota Ne 2
«Omnucanue
pUCIOCcO0IEHHO
CTH OpraHu3Ma u
eé
OTHOCHTEJIEHOTO
XapaxkTepa

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863e9fde

21.10.2025

Hanpasnenus u
nyTH
MaKpO3BOJIIOLIUA

bubmunoreka LIOK
https://m.eds00.ru/863e9cle

05.11.2025

HeobpaTumocts
3BOJIIOIINN

10

11.10.2025

Uctopust xu3Hun
Ha 3eMiie U
METOBI €€
H3Y4ECHHUS

11

18.10.2025

I'unoresnl
MIPOUCXOKICHHS
JKW3HU Ha 3eMiie

bubmunoreka LIOK
https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

12

25.10.2025

PazButne xu3Hu
Ha 3eMIIe 110
3paMm U
nepuoaamM

bubmunoreka LIOK
https://m.edsoo.ru/863eabbe

13

02.12.2025

OcHOBHbIE
3TaIlbl BOJIIOLIUHI
PaCTUTENBHOTO U
KUBOTHOT'O
MUpa.
[IpakTnueckas
pabora Ne 1
«3y4yenune
HCKOITaeMbIX
OCTaTKOB
pacTteHuii u
KUBOTHBIX B
KOJUTEKIIHSIX»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

14

09.12.2025

CoBpemMeHHast
cucreMa
OpPTraHUYeCcKOTO
MHpa

bubmunoreka LIOK
https://m.edsoo.ru/863eca48¢

15

16.12.2025

DBOJIIOIUS
YeloBeKa
(arTpOMOTEeHE3)

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

16

23.12.2025

JBHOKyIIIMe CUITBI

(paxTopsr)
aHTpPOIIOTeHe3a

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

17

13.01.2026

OcCHOBHEBIE
CTaaIuu



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

OBOJIOIMNHA
YCIO0BCKa

18

20.01.2026

YenoBeueckue
pacel 1
HPUPOIHBIE
aJarrTanuu
JeoBeKa

bubmunoreka LIOK
https://m.edsoo.ru/863eaea

19

27.01.2026

Pe3epBHbIit ypoK.
O06o061IeHNE 10
TeMe
«BoO3HUKHOBEHN
€ U pa3BUTHE
JKU3HH Ha
3emie»

20

03.02.2026

DKoorus Kak
HayKa

21

10.02.2026

Cpenpl oouTanus
1 DKOJOTHYECKHUE
(baxTops

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

17.02.2026

Abuotuyeckue
(hakTOopHI.
JlaboparopHas
pabora Ne 3.
«Mopponoruuec
KHe
0COOCHHOCTH
pacTeHui u3
pa3HBIX MECT
oOHUTaHHS.

0.5

bubmunoreka LIOK
https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

JlaboparopHas
pabota Ne 4.
«BnusiHue cBeta
Ha pOCT U
pa3BuTHE
YepEeHKOB
KoJIeycay»

23

24.02.2026

buotnyeckue
bakTopsI

bubmunoreka LIOK
https://m.edsoo.ru/863eb348

24

03.03.2026

DKOIOTrHYECKHE
XapaKTEPUCTUKU
MOTYJISALIAH.
[IpakTnueckas
paborta Ne 2
«IToncuét
IIOTHOCTH

MOy JISALUI
Pa3HBIX BUJOB
pacTeHuin»

0.5

25

10.03.2026

Coo0mrecTBa
OpPraHu3MOB —
OHOLIEHO3

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

26

17.03.2026

DKOJIOTHUECKHE
CUCTEMEI
(3KOCUCTEMBI)

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

27

31.03.2026

OCHOBHBIE
MOKAa3aTeNIx
YKOCHUCTEMBI.
DKOJIOTHYECKHUE

bubmunoreka LIOK
https://m.edsoo.ru/863ebs5fa



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

HI/IpaMI/Il[BI.
CpolicTBa

DKOCHCTEM.
Cykueccust

28

07.04.2026

IIpuponusie
3KOCHUCTEMBI

29

14.04.2026

AHTpPONOreHHbIE
3KOCHUCTEMBI

30

21.04.2026

buochepa —
riaobanbHas
JKOCHCTEMA
3emnn

bubmunoreka LIOK
https://m.edsoo.ru/863ebb5e

31

28.04.2026

3aKOHOMEPHOCTH
CYILLIECTBOBaHUS
ouocdepsl

bubmunoreka LIOK
https://m.edso0.ru/863ebd16

32

06.05.2026

YemoBeuecTBO B
ounochepe 3emnn

33

12.05.2026

CocyIecTBOBaH
nue HpI/IpOI[BI n
4eJI0BeUECTBA

but6mmoreka [IOK
https://m.edsoo.ru/863ebale

34

19.05.2026

Pe3epBHbIil ypok.
0O0001mmenue
TEMBI
«Coo0bmiecTBa 1
9KOJIOTHYCCKHUE
CHCTEMbD»

OBII[EE
KOJWMYECTBO

34

2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YACOB I10
[TPOI'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHWW O MECTE€ W POJU OHOJOTUH B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBCHHBIX HAayK, B (DOPMHUPOBAHHU COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTUHBI MHpPAa W HAyYHOI'O MHUPOBO33pPEHUSA; O
BKJIQJIE POCCUHCKHX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu; (QYHKIMOHATHHONH T'PAMOTHOCTH YeEJOBEKa ISl pPEHICHHUS

JKU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJepKaHue OMOJOTHYECKUX TEPMUHOB M TIOHSTHIA:
KHU3Hb, KJIETKA, OPTaHu3M; MeTabomn3M (0OMEH BEIIeCTB W MPEeBpaIlcHIE
SHEPTUH), TOMEOCTa3 (CaMOPETYJIISINsI), YPOBHEBAS OPTraHU3AIUS KUBBIX
CHCTEM, CaMOBOCIIpOM3BeIEeHUE (PENmpOAYKIHUs), HACIEIACTBEHHOCTD,

HU3MEHYUBOCTD, POCT U Pa3BHUTHC

VYMeHue wu3narate OMOJOTMYECKHE TEOPUM (KJIETOYHAs, XpOMOCOMHas,
MyTaimonHas), 3akoHbel (I'. Menngensa, T. Moprana, H.1. BaBunoa) u
yueHus: (0 ULEHTpaX MHOrooOpasusi M MPOUCXOXKACHUS KYJIbTYPHBIX
pacrennii H.J1. BaBunosa), onpeaensaTe IpaHULbl UX NPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaJeTh METOJAAMH HAyYHOTO T[IO3HAHHWA B  OHOJIOTHH
(HaOmroleHWEe W OMUCAaHWE JKMBBIX CHCTEM, NPOILIECCOB W SIBJIICHMIA,
opraHu3amnysi ¥  TMPOBEJIEHHWE  OHOJOTMYECKOTO  JKCIEPUMEHTA,
BBIJIBUYKEHUE TUIIOTE3bI; BHIABICHUE 3aBUCUMOCTH MEXIY HCCIIEyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PE3yJIbTAaTOB, MCIOJIb30BAaHHBIX
Hay4YHBIX TIOHATHM, TEOPUH M 3aKOHOB, yMEHHE JeJlaTh BBIBOJLI Ha

OCHOBAHUU TOJYyUYEHHBIX PE3YJIHTATOB)

YMeHue BBIICATH CYIICCTBCHHBIC TIPU3HAKH BUPYCOB, KJIIETOK IMPOKApUOT
148 9YKapuorT, OJHOKJICTOUYHBIX 148 MHOTOKJICTOYHBIX OpTaHHU3MOB;
0COOEHHOCTH MPOIECCOB OOMEHA BELIECTB U IPEBPAIICHUS SHEPTHH B
KJIeTKe, (OTOCHMHTE3a, TIJIACTUYECKOTO M HSHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOJOTBOPCHHS, Pa3MHOKCHUS,

MHIUBUAYAIBHOIO PA3BUTHUS OpraHU3Ma (OHTOT€HE3)

YMenue NMPUMCHATH MOJIYUCHHBIC 3HaHUA JIIsL 00BACHEHHS




OMOJIOTHYECKUX MPOLECCOB U SBICHUH, IS NPHUHATUS TNPAKTHUYECKUX
pelIeH B MOBCEIHEBHOHN JKM3HU B IIENsAX oOecrieueHHst 0e301MacHOCTH
CBOETO 37I0POBBSI U 3I0POBBSI OKPY’KAIOIIMX JIIOAEH, COONIOACHUS HOPM
IPaMOTHOTO TIOBEICHHSI B OKPY’)KAIOIIEH NMPHPOIHON Cpese; MOHWMaHHE
HEOO0XOIMMOCTHU HCIIOJIb30BAaHMS TOCTHKEHUH COBPEMEHHON OMOJIOTUU U

OMOTCXHOJIOTHI AJIg palluOHAJIBHOT'O MPUPOAO0IIOJIB30BAHUSA

YMeHue pemaTth 3JEMEHTapHbIE TEHETUYECKHE 3aJadyd Ha MOHO- H
TUTUOPHUIIHOE CKpEIIMBaHWE, CIEIUICHHOE HACIEJOBAHUE, COCTAaBIISTH
CXEeMbl MOHOTHOPHIHOTO CKPEIIMBAHUS JJIs TIPEICKa3aHUs HACICTOBAHUS

MPU3HAKOB y OpraHU3MOB

YMeHHe BBITIOHATH JTA0OPAaTOPHBIE M MPAKTHYECKUE pabOThI, COOII0IaTh

npaBuja Mpu padoTe ¢ yueOHbBIM U 1a00paTOPHBIM 000PYIOBAHUEM

YMeHue KpUTUYECKH OLIEHWBAThb W HWHTEPIPETUPOBATh HHOOPMALINIO
OMOJIOTHYECKOTO COJICPXKAHUS, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUS U3
paznuuHbix  HcTouHUKOB (CMU, HayuHO-IOMYJsipHBIE MaTepHalbl);
ATHUYECKHE AacCMeKThl COBPEMEHHBIX HCCJeNoBaHUN B  Ouojoruw,

MeauIyHe, OMOTEXHOIOTHI

10

VYMenue co3maBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIC COOOICHHS,
0000mmas OuosornuecKkyro MHPOPMAIUI0 U3 HECKOJIbKHX HCTOYHHKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSTHHHBIN arrapar OMOJIOrUHU

11 KJTACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI

o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHWW O MECTE€ W POJU OHOJOTUH B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBCHHBIX HayK, B (DOPMHUPOBAHHU COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTUHBI MHpPAa W HAy4YHOI'O MHUPOBO33pPEHUSA; O
BKJIQJIE POCCUHCKHX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu; (QYHKIMOHATHHONH T'PAMOTHOCTH YeEJOBEKa Il pPEHICHUS

JKU3HCHHBIX 3aJa4

YMeHHe pacKpbeIBaTh COJepKaHue OMOIOTHYECKUX TEPMUHOB M TIOHSTHIA:
BHJI, TIOMYJALMs, TeHOMOHA, SBOJIONHUS, IBIKYIIHE CHIBI ((PaKTOpbhI)
SBOJIIOIMM,  MPUCHOCOOJICHHOCTh  OPraHU3MOB,  BUI000pa3oBaHUE,
9KOJIOTHYECKUE (PAKTOPBI, HKOCHUCTEMA, MPOIYLEHTH, KOHCYMEHTHI,

pPEIAYLEHTHI, IEMH TUTAaHUSA, SKOJOTHYECKas MUpaMua, OHOTEOIEeHO3,




ounochepa

YMenue uznaratb OHUOJNOTMYECKHE TEOpUU (SBONIOIMOHHAs Teopus Y.
JlapBHHA, CHHTETHYECKAsI TEOPHSI IBOJIIOLIMN ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpimieBoro  cxoactea K.M. bapa, depenoBaHMs — IUIaBHBIX
HarnpaBieHuid u mytei sBomoruu A.H. CeepiioBa, yueHus o 6uocdepe
B.U. Bepnanckoro), onpenensaTh TpaHUIlbl UX MPUMEHHUMOCTH K KUBBIM

cucreMmam

YMeHue BIAJeTh METOJAAMH HAyYHOTO T[IO3HAHHWA B  OHOJIOTHH
(HaOnroficHWEe ¥ OINMCAaHUE KUBBIX CHUCTEM, IPOIECCOB U SIBICHHUN;
opraHu3amnysi ¥  TMpPOBEJIEHHWE  OHOJOTMYECKOTO  JKCIEPUMEHTA,
BBIJIBUDKEHUE THUIIOTE3bI; BBISIBIICHUE 3aBUCUMOCTH MEXIY MCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MONYyYEHHBIX pPE3yJbTaTOB, HCIIOIh30BAHHBIX
Hay4HBIX TOHATUM, TEOPUH M 3aKOHOB; yMEHHUE JIeJaTh BBIBOJbLI Ha

OCHOBaHUU TOJYyYEHHBIX PE3yJIbTATOB)

YMeHue BBIICIATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOIOTHUYECKUX
00BEKTOB: BUOB, MOMYJISAIIUMA, TPOTYIICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEeHO30B M PKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIIEICTBEHHOM
W3MEHYHMBOCTH, €CTEeCTBCHHOIO otoopa, BUI000pa30BaHUs,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB, JCUCTBUS JKOJOTHYECKHX (DaKTOpOB
Ha OpPraHU3MBbl, MEPEeHOCa BEIIECTB M IMOTOKA SHEPTHMH B AKOCHCTEMAX,
AQHTPOTIOTCHHBIX HM3MEHEHMM B JKOCHUCTEMax CBOEW MECTHOCTH,

KpPYTOBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IIMKIIOB B OHocdepe

YMeHHe  NpUMEHATh  TOJy4YeHHBIE  3HAHMSA U1 OOBACHEHHS
OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, IS NPHUHATUS TNPAKTHUYECKUX
pelIeHNi B MOBCEJHEBHOHN JKM3HU B ILENsAX oOecrieueHHsl 0e301MacHOCTH
CBOETO 37I0pPOBbsl M 3/10pPOBbSI OKPYXAIOIIUX JIOAEH, COOIIOAEHUS HOPM
IPaMOTHOI'O NOBEIEHUS B OKpPYXKarolled MPUPOAHOHN Cpele; MOHUMaHUE
HEOOXO/IMMOCTH HCIOJB30BAHUS JTOCTH)KEHUI COBPEMEHHOW OHOIOTHH

AJIA palifMOHaJIBHOT'O IMPUPOAO0IIOJIb30BAHUA

YmMmenue peiuiaTtb JSJICMCHTAPHBIC OHOJIOTUYECKHUE 3aJadyu, COCTaBJIATHh

CXEMBI NTepeHOoca BEIIECTB U SHEPTUHU B IKOocHcTeMax (L[EeNH MUTaHNs)

YMeHHe BBITIOJHATH JTA0OPATOPHBIE M MPAKTHYECKUE pabOTHI, COOII0aTh

MpaBujia Ipu paboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBAaHUEM

YMeHue KpUTUYECKH OLIEHWBAThb W HWHTEPIPETUPOBATh HHOOPMALINIO
OMOJIOTMYECKOT0 COJepKaHMs, BKIIIOYAIOIIYIO IICEBOHAYYHbIC 3HAHUS U3
paznuyHbIX  HcTouyHUKOB (CMU, HayuHO-IOMYJsipHBIE MaTepHalbl);
paccMaTpuBaTh INI0OANBHBIE 3KOJIOrMYEcKHe MpoOIeMbl COBPEMEHHOCTH,

(hopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUITUIO




10

YMeHue co03/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIICHUS,
0000mmas OuosornuecKkyro MHPOPMAIUI0 U3 HECKOJIbKHX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapar OHMOJI0THI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsiemMblil 3JIEMEHT COAePKAHUA

buonorusa kak Hayka

1.1

buonorus — wHayka o >kuBOil mpupozae. Pomp Ouosormum B (HOpMUPOBAHUH

COBPEMEHHOM HayyHOH KapTUHBI MHUpa. Crcrema OMOJOTHYECKUX HAYK

1.2

MeToapl TO3HAaHUSA JKUBOM MpUPOABl (HAONIOEHUE, SKCIEPUMEHT, OIHCaHuE,

U3MepeHue, KiiacCu(UKalus, MOICTHPOBAHUE, CTATUCTHYECKAss 00paboTKa JaHHBIX )

JKuBBIe cuCTEMBI U HX OopraHu3anunsa

2.1

Kupbie cuctembl (OMOCHCTEMBI) Kak mpeaMeT uiydenwsi Ouonoruu. CBoicTBa

OuocucTeM U uX pazHooOpasue

2.2

YpoBHH oOpraHuzanuu OMOCHCTEM: MOJEKYJISPHO-TeHETUYECKUH, KIICTOYHBIMH,

OpraHU3MEHHBIH, MOMYJISALNOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHBIH

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUI  COCTaB  KIETKH. XUMHUYECKHME DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MuHepaibHble BelecTBa. OyHKIIMU BOJBI 1 MUHEPAJIbHBIX

BEIeCTB B KieTke. [Tomaepkanue 0CMOTHYECKOTO OaaHca

3.2

benku. CoctaB u cTpoeHHe OCIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
Heszamenumeble ¥ 3aMEHUMbIE aMUHOKUCIOTHl. AMUHOKHUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl ~O€NKOBOW MOJEKyNbl (TepBHYHAs, BTOPUYHAs, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKIMHA O0EITKOB.

®depMeHTHI — Owosorudeckne kKaramm3aTopbel. CTpoeHue QepmeHTa: aKTUBHBIN
HeHTp, cyocrpatHas crneuuduynoctb. Kodepmentsl. Buramunbl Otanuuns

(epMEHTOB OT HEOPraHMYECKHX KaTATU3aTOPOB

3.3

VYrneBoasl: MoHOcaxapubl (TJIIOKO3a, pubo3a M JAe30KcMpub03a), Aucaxapusl
(caxapo3a, JlakTo3a) ®W TMOJHMCAaxapuabl (Kpaxmay, TIJIHUKOTEH, IIeJUTI0JI03a).
buonornyeckne GpyHKINM yriaeBomoB.

Jlunuasl: TPUTIULEPHUIbl, cTrepouabl, Gocomumuasl. ['uapopunbHo-runpodoOHbIe
cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIJIEBOAOB, OCIKOB U

JIMIMIUA0B KaK HCTOYHHKOB SHCPTHUU

3.4

Hykneunosbie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX

kucioT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenue u dynakuun PHK. AT®: crpoenue




U QyHKITIT

3.5

Huronorusa — Hayka o kierke. Knerounas reopust. MeTo1bl H3y4eHHs KIETOK

3.6

Knerka kak menoctHast >xuBasi cuctema. OOIIuMe NpPU3HAKM KIETOK: 3aMKHYTas
HapykHas MeMOpana, Monekynsl JIHK kak renernueckwii ammapar, cucrema

cuHTe3a OeJka

3.7

Tumel KJIETOK: dyKapuOTHUYeCKas W TpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuueckor  kimeTtku.  Kmerounas  crenka  Oakrepuil.  CTpoeHHe
SYKApUOTHUYECKOM KJIETKH. OCHOBHBIC OTJIIMYMS PACTUTENBHOM, >XUBOTHOM W

I'pUOHOH KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOUHAs CTEHKA, MNIMKOKAIHUKC, UX (QYHKIIHH.
[TnazmaTuyeckass memOpana, e€ cBoiicTBa u ¢pyHkuuu. LluTomnazma u e€ opraHou/IbL.
OnHomeMOpaHHBIE OpraHOWABl KIETKH: dHpormazMartryeckas cetb (DIIC), ammapar
l'onbmku, sm3ocomsl.  IlomyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHMTOXOHIPHH,
miactTuabl.  [IpoucxokaeHne MUTOXOHAPWM HW  MIacTUA. Buuabl  1iacTum.
HememOpaHnHbIe OpraHOWIbI KJIETKH: PUOOCOMBI, KJIETOYHBIA IICHTP, PECHUYKH,

KryTUKH. OYHKIMU OPraHOUAOB KJIETKU. BKitoueHus

3.9

SAnpo — perynaropHblii 1eHTp KieTkd. CTpoeHue sapa: siaepHas o000JI0uKa,

KapHoIlla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIETKE

}KI/ISHCHGHTGHBHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM MeTabO0IM3M. ACCUMWIAIUSA (TJIACTUYECKUHA OOMEH) |
JTUCCUMMIIALINAS  (QHEPTETUYECKU OOMEH) — JBE CTOPOHBI EIWHOTO TIpoliecca
metabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHbId. Ponb

(epMEeHTOB B OOMEHE BEIIECTB U MPEBPAILEHIH SHEPTHH B KIJIETKE

4.2

@otocunTe3. CBeroBasg u TeMHOBas (asbl ¢orocuHreza. Peakuuu doTtocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAaUeHHE (POTOCHHTE3a HJsl KU3HU Ha 3emIe.
Bnusnue ycnoBuit cpeapl Ha (OTOCMHTE3 W CHOCOOBI MOBBIIEHUS €T0
MPOAYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHHH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIe OakTepun. 3HAYCHHE XEeMOCUHTE3a JUIS KU3HU

Ha 3emie

4.3

DHepretudyeckuii oOMeH B KJETKe. PaciienjeHne BeIIeCTB, BbIICICHUE U
aKKyMYJIMpOBaHHE YHEPTHH B KJIETKe. DTalbl SHEpreTuyeckoro oomena. ['nmukonus.
bpoxenne u ero Buabl. KucinopogHoe OKHCIEHME, WM KIETOYHOE JbIXaHUE.

O} PeKTUBHOCTH SHEPreTUIECKOr0 0OMeHa

4.4

Peaknun marpuuHoro cunte3a. ['eHermdeckas napopmanus u JIHK. Peamuzamus
TeHEeTHYeCKO HH(OpManuum B KIETKe. [ eHeTHYecKHid KOJ M €ro CBOMCTBA.

Tpanckpumnuus — martpuunblii cuHte3 PHK. Tpancnsauus — OuocunTtes Oenka.




Koauposanue amunokucnot. Pois pubocom B 6nocuHTe3e Oenka

4.5

Heknerounsie dopmbl ku3HM — BUpychl. Mctopusi otkpeitus BupycoB ([1.W.
WBanoBckmii). OCOOCHHOCTH CTPOCHHUS M HKM3HEIEATEIbHOCTH  BHUPYCOB.
Bakrepuodaru. bonesHun pacreHHMil, >KMBOTHBIX M 4YeJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxeduinura yenoeka (BUY) — Bo3oymurens CIIN/a.

[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUMA

PaszmHOXeHMe U HHANBUAYAIbHOE pa3BUTHE OPraHU3MOB

5.1

Kierounslii 1IUKII, WM )KM3HEHHBIN MUK KieTku. MaTepdaza u mutos. [Ipomeccsr,
npoTekaromue B uHTepdaze. Permukanus — peaknus marpuyHoro cunresa JJHK.
CtpoeHrne XpoMOCOM. XPOMOCOMHBIM Ha0oOp — KapuoTHIl. JIMIUTOMTHBIA U
TarIOUIHBI  XPOMOCOMHBIE HaOOphl. Xpomatuabl. lLluTOonmornyeckue OCHOBBI
Pa3MHOKEHHS U HHIUBUAYAJIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne kinerku — muto3. Craaun muto3a. [Iporeccsl, mpoucxoasiue Ha pa3HbIX

CTaIUSIX MUTO3a. BHOJIOrHUecKnii CMBICII MUTO3a

52

@opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecrosioe M TMoyioBoe. Buabl Oecronoro
pa3MHOXCHHS: JIeJICHUE HaJIBOE, IMOYKOBAaHHE OJHO- M MHOTOKJICTOYHBIX,
cropooOpa3oBaHUe, BEreTaTHBHOE Pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHHPOBAHUE

OpTraHru3MoOB, €ro 3HAYCHUC JIA CCIICKIITUN

53

[TonoBoe pa3mMHOXKEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Craguu wmeio3a. Ilpoueccel, mnpoucxonsduie Ha cTagusx MeHosa.
[loBenenne xpomocom B Meiro3e. Kpoccunrosep. buonormyeckuil cmbici u

3HaueHue Meio3a

5.4

l'amerorenes — mporecc 0Opa3oBaHMs TMOJIOBBIX KJIETOK y KUBOTHBIX. [lomoBbie
KeJe3bl: CEMCHHUKH W sIMYHUKU. OOpa3oBaHHME M Pa3BUTHE MOJOBBIX KJIETOK —
rameT (Crepmaro3om, SUIIEKJIETKA) — crepMaroreHe3 u oorene3. OcoOeHHOCTH

CTpOEHUS SHIEKIETOK U criepMaTo30u10B. OmnonorBopenue. [lapreHorenes

5.5

NuauBunyansHOE pasBuTHe (oHTOTEHE3). OMOpHOHATBHOE pasBurtue
(sMOpuorenes). Jrambl SMOPHOHAIBHOTO PA3BUTUSL y TO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, ractpyisuus, opraHoreHes. lloctamOpuonanbHOe pa3BuTHe. THIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHA: TMpsSMOe, HempsiMoe (IMYMHOYHOE). BimsHue
CpeAbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacreHuid. OHTOreHe3 IIBETKOBOTO PAcCTEHUS: CTPOCHHUE CEMEHHU,

CTaauM pa3BHUTHUA

HaCJ'IeI[CTBeHHOCTI) U U3MCHYUBOCTHb OPTaHU3MOB

6.1

IIpenMer u 3agaun reHeTuku. VicTopusi pa3BuTUs T€HETUKU. BKiam poccuiickux u

3apyOeXHBIX ~ YY€HBIX B pa3BUTHE  TEHETUKH.  MeETOoAsl  TEeHETUKHU




(TuOPUIOTOTUYECKUA, LUTOT€HETUYECKH, MOJIEKYJIIPHO-T€HETUUECKHIN ).
OcCHOBHbIE TE€HETHYECKHUE MOHATHS. ['eHeTMdeckas CHMMBOJIMKA, WCIOJIb3yeMasi B

CXeMax CKpeIMBaHMI

6.2

3aKOHOMEPHOCTH HAacJ€[OBaHUSA IPU3HAKOB, YCTaHOBJIEHHblE [. Menaenem.
MonHorubpuaHoe CKpelmMBaHue. 3aKOH €IMHOO0Opa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHUpPOBaHUS. 3aKOH paclIeIIeHUs MPU3HAKOB. [ unore3a
qUuCTOTHI TaMeT. 11lonHoe 1 HemmonHoe AOMHUHHPOBAHUC.

JurubpuaHoe CcKpemuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAaHUS TNPU3HAKOB.
[{uToreHeTHUeckue OCHOBBI JTUTHMOPHIHOTO CKpEIIMBAaHUA. AHaJIU3UpPYIOIee
ckpemuBanue. Vcnonb30BaHre aHANU3UPYIOLIETO CKPEIIMBAaHUS ISl ONpeIeIeHUs

reHOTUIA 0coO0Uu

6.3

CueruienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HaCJICJOBAaHUIO I'CHOB. HapymeHHe CHCTIJICHHA T'CHOB B PC3YJIbTATC KPOCCUHI'OBCPA.
XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'enetuka mnosia. XpPOMOCOMHOE oOmNpeAesieHue Tmoysa. AyTOCOMBI W  TOJIOBBIE
XPOMOCOMBI. I'omoramerneie u TeTCPOraMCTHLIC OpraHU3MBI. HaC.He,Z[OBaHI/Ie

IMMPU3HAKOB, CICIVICHHLIX C IMOJIOM

6.4

N3menunBocTh. BUlbl N3MEHUNMBOCTH: HEHACIIECTBEHHAs U HacleACTBEHHas. Poib
cpelbl B HEHACTEICTBEHHONM M3MEHYMBOCTH. XapaKTEPUCTHKA MOJIU(PUKAIIMOHHON
M3MEHUMUBOCTU. BapmaunoHHBIA psig W BapualMoHHas Kpusas. Hopma peakuun
npu3Haka. KoamdecTBEHHblE M KauyeCTBEHHBbIE NMPU3HAKM M HUX HOPMA pPEAKLUU.

CaoiicTBa MOIU(PUKAITIOHHONH H3MEHUYUBOCTH

6.5

HacnencrtBenHasi, WM  TeHOTHNHMYECKas, HW3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. MeHo3 M TOJOBOM Mpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTallmoHHas M3MEeH4YMBOCTh. Knaccugukanus MyTauuii: reHHble
XPOMOCOMHBIE, TéHOMHBIE. YacToTa ¥ MpUYMHBl MyTanuil. MyTareHHble (pakTopsbl.

3aKoH TOMOJIOTHYECKHUX PsIIOB B HacleACcTBeHHOU n3meHunBocty H.M. BaBunosa

6.6

I'eneruka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METObI T€HETUKH YEJIOBEKA:
T€HEaAIOTHYECKUI, OJIM3HEIIOBBIH, LIMTOreHETUYSCKUH, OMOXMMHUYCCKUA,
MOJIEKYJIIPHO-T€HETUUECKUH. CoBpeMeHHOe onpeerIeHue TCHOTHIIA!
MOJITHOTEHOMHOE CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM YHCIE C IOMOIIBIO
ITI1P-ananu3a. HacimencTBeHHbIe 3a00/IeBaHUs YeJIOBEKA: TeHHBIC 00JIe3HU, O0JIC3HH
c HACJICACTBCHHOMN MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 0O0JIE3HH.
ComaTndeckne W TeHepaTHBHBbIC MyTaluu. [I[pUHIUIBI 30pOBOTrO 00pasa *KU3HHU,
JTUArHOCTHKH, NPO(HIAKTUKA W JICUCHHUs] TEeHEeTHYeCKMX OoJie3Heil. Menuko-
TEHETUYECKOE  KOHCYJIbTUPOBaHHE. 3HAUYCHHE MEAMIIMHCKOW T'E€HETHKH B

mpeaoTBpaAICHUN U JICHCHUHU I'CHCTHUYCCKUX 3a00JIeBaHUI YeI0OBEKa

Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTHHI




7.1

Cenexuus Kak HayKa U IPOLECC. 3apOKIECHUE CEIEKIUN U JOMECTUKALUA. YUeHue
H.. BaBumoBa o0 I1eHTpax MpPOUCXOXKICHUS W MHOrooOpasusi KyJbTYPHBIX

pacteHuid. LIeHTpbl MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOA, ITAMM

7.2

CoBpeMeHHBIE METOJbl CeNeKIUU. MaccoBbli M WHAMBHUIAYaJbHBI OTOOpHI B
CENIEeKIIMU pacTeHUd U KUBOTHBIX. OIlEHKa 3KCTepbepa. bBIM3KOpOACTBEHHOE
cKpenuBanue — WHOpuauHT. Ywmcras nuHusg. CKpelMBaHWUE YHUCTHIX JIUHUH.
I'erepo3uc, wnu rubpuanas cuina. HepoacTBeHHOE CKpeIlMBaHUE — ayTOPHIAMHT.
Otnanénnas rubpuauzanys u e€ ycnexu. VICKyccTBEHHBIH MyTareHes M MoJIy4eHue

IMOJIUITJION TOB. ﬂOCTI/I}KeHI/IH CCIICKIIMH paCTeHHﬁ, KUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buotexHosiorus kak oTpacib TPOU3BOACTBA. [ €HHAs MHXKEHEpHUs. DTamnbl CO3AaHUs
pekomOunantHorn JIHK wu Tpancrennnix opranu3moB. KilerouHass WHXEHEpHS.
Kiierounsie KYJIBTYPBL. MHUKpPOKIIOHAIBHOE pa3sMHOXEHHUE pacTeHui.
KinonupoBanue  BBICOKOMPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
DOKOJIOTHYECKHE U JTHYECKHE  TMPOOJIEMBI. I'MO -  reHeTuyecku

MO (PUIIMPOBAHHBIE OPTAHU3MBbI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOITIONIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BOIONUH. [laeoHTONOrHYECKHE: TTOCTIEI0BATEIBHOCTD MTOSBICHHUS
BUJIOB B MAJICOHTOJIOTUIECKOM JICTOTIHCH, MePEXOIHbIC (bopMBL.
buoreorpaduyeckue: cXoacTBo U paznuuue ¢ayH u GIop MaTEpPUKOB U OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOACTBA W pas3iuudsi OSMOpPHOHOB  pPa3HBIX  BHUJIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMHYECKHE: TOMOJIOTHYHEIC, AaHAJOTUYHbIC,
PYIOMMEHTapHbIC OpTaHbl, aTaBU3MBL. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHHU3MOB HACJECICTBEHHOCTH M OCHOBHBIX METa0ONMYECKUX TyTeH Yy BCexX

OpPTraHU3MOB

1.2

OpomounonHass teopust Y. [apBuna. [Ipeanochuiku BOSHUKHOBEHHS JapBUHHU3MA.
JIBIDKyIIIE CHIIBI ABOJIONMM BUAOB 1o [lapBuHY (M30BITOUHOE PAa3MHOXKEHHE MPHU
OTPaHMYEHHOCTH  PECypcoB, HeolpeaenéHHass HW3MEHYUBOCTb, Oopbba 3a

CYIIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunternyeckas Tteopus oHBomoruu  (CTD) ©  OCHOBHbIE €€ TOJIOXKEHUS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOLNAN




1.4

JIBrxynue cuiibl ((pakTophl) SBOJIIOLKMU BUOB B MpHpoJie. MyTallMOHHBIM Tpolecc
U KOMOMHATHBHAas W3MEHYMBOCTH. [lOMyJsIlIMOHHBIE BOJIHBI M JApei( TI'eHOB.
W3onsauus u murpanus. EcrecTBeHHBIN 0TOOp — HAMPABISIONIHA (HaKTOpP 3BOJIOIHH.
®opMBbI €CTECTBEHHOT0 0TOOPA.

[TpucnocoOIeHHOCTh ~ OpPraHU3MOB ~ Kak  pe3ylbTaT  3BOMIOIMU.  [Ipumepsl
MPUCIIOCOOIEHUH y OpraHn3MOB. ApoMopGh03bl M HIAMOATATI TAIIUH.

Bun u Bunoo6pasosanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA00OPA30BaHUS:

reorpaguuecKoe, IKOJIOrHIECKOe

1.5

Maxkpo3Bosronusl. @opMBI  HBOJIIOLIMH: ¢bunernueckas, JMBEpreHTHas,

KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTs 3BOMIONHMN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMIIe

2.1

HOHay‘IHble MNpEaACTaBJIICHUA 0 3apOKACHUN  JKU3HHU. HaquBIG TUIIOTE3bI
BO3HMKHOBEHHS >KM3HM Ha 3emuie: abuoreHe3 W MaHcrepMus. XuUMHUYecKas
3BOJIFOI M. 3KCHepI/IMeHTaJIBHOG MOATBCPIKACHUC XUMHYECKOHU OBOJIFOLIUH.
Hauanpabie sTambr Ouwonornueckord sBomtonuu. ['mmoresa PHK-mupa. IlepBbie

KIJICTKHU U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHu3MOB

2.2

PazButne xu3Hum Ha 3emsie mo spaM U nepuonaMm. Karapxel. Apxelckas u
npoTtepo3oiickass dpel. Ilameosolickas 3pa U e€ mepuoabl: KeMOPHICKHIA,
OPJIOBUKCKHW,  CHIIyDUHCKWW, JI€BOHCKHUM, KaMEHHOYTOJbHbIA, IEPMCKHUA.
Me3so30iicKkas 3pa U €€ IepUuoAbl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.

Kaiino3zoiickast spa u €€ nepuojpl: MaJaeoreHOBbINA, HEOT€HOBBIM, aHTPOIMOTE€HOBBIM.
XapakTepucTuKa KiauMara M TEOoJIOTMUECKHX IpoueccoB. OCHOBHBIE ATambl
ABOJIIOLIMM PACTUTENBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u

KHNBOTHBIX. HO}IBHGHI/IG, PACUBCT U BEIMUPAHUC I'PYIIIT )KUBBIX OPraHU3MOB

23

Cucrema OpTraHHu4eCKOro MHupa KaxKk OTPAKCHUC 9BOJIIOIIMH. OcHoBHBIC

CUCTEMATUYCCKUC I'PYIIIBI OPraHN3MOB

24

OBOJIIOLIMST YEJIOBEKAa. AHTPOIOJOTHS Kak Hayka. Pa3BuThe mnpenctaBiIeHUd O
MPOUCXOKACHUN YCJIIOBCKA. MGTOI[I:I HU3YUYCHUA AHTPOIIOTCHE3A. CXO,Z[CTBa u
pa3nnuus YeloBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOEe MOI0XKEHHE YEIOBEKa.

JiBmwxyume cuibl ((pakTopbl) aHTpornorene3a. HacrmeacTBeHHass M3MEHYUBOCTh U
€CTECTBEeHHBIH 0TOOpP. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJIICHHE OPYIUN TPYyIa,

MBIIIJICHUE, pCUb

2.5

OcHOBHEIE CTauu W BCTBHU JOBOJJIONMKU YCJIOBCKA: aBCTPAJIONUTCKH, Yemosek
yMmenbii, YenmoBek mpsaMoxonsmui, YenoBek HeaHAepTanbCckui, Yenoek

pasyMmHublii. Haxoakum wHCKOmaeMbIX OCTaHKOB, BpEMsl CYyIIECTBOBaHUS, 00J1acTh




pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHS

2.6

Yenoseueckne packl. OCHOBHbIC OOJBIIME pachl: €BpONeouaHas (eBpasuiickas),
HETpO-aBCTPATOU THAS (’xBaTOpHaNbHA), MOHTOJIOHTHAS (a3uarcko-
amMepHuKaHcKast). YepThl MPUCIIOCOOIIEHHOCTH MPEICTABUTENEH YeIOBEUECKUX pac K

YCIIOBUSIM CyllecTBOBaHUS. EquHCcTBO yenoBeueckux pac. Kputuka pacusma

OpraHusMbl 1 OKpy>Karolias cpeia

3.1

DKOJIOTHSI Kak Hayka. 3aJayd W pa3feibl SKOJOruU. MeToabl 3KOJOTHMYECKUX
UCCIIEIOBAaHUM. DKOJIOTHYECKoe MHpoBO33peHue. Cpeasl OOMTaHUS OpPraHHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIIHAasA, ITIOYBCHHAA, BHYTPUOPraHU3MEHHAaA

3.2

Oxonornueckue  (akropel.  Kimaccudukammss  skojgormyeckux — (paKTOPOB:
abnoTruyeckne, OMOTHUECKME U AHTPOIOTeHHbIC. JleficTBHE HKOIOTHYECKUX

(hakTOpOB HA OPTAaHU3MBI

3.3

AOuotnueckue (akTOphl: CBET, TEMIlepaTypa, BIAKHOCT. DOTONEpHOIU3M.
[IpucriocoOnenuss  OpraHU3MOB K  JCHCTBHIO  aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMsl

3.4

buotnueckue ¢akropel. Buapl OHOTHYECKHX B3aMMOJACHUCTBHI: KOHKYpPEHIIMS,
XMITHUYECTBO, MapasuTU3M, MYTyalu3M, KOMMEHCaIM3M (HaxJaeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCaJu3M, HEUTPaAIU3M. 3HaueHue OMOTHYECKUX

B3aMMO/JICHCTBHII 1715 CYIIECTBOBAHUSI OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKU ITOITYJIALNUH. OCHOBHBIC ITOKAa3aTeIN MOMYJIAIHUH:
YUCJICHHOCTb, IINIOTHOCTb, PpPOXIAACMOCTb, CMCPTHOCTb, MPHUPOCT, MUTpPALU.

JluHaMKKa YKMCICHHOCTH MOMYJIALUN U €€ PeryJIsaius

Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

CoobmectBO opraHu3smMoB — OwuorieHo3. CTpyKTypsl OHOIIEHO3a: BHIOBasd,
MPOCTpPaHCTBEHHAasA, Tpoduueckas (mumeBas). Bunbl-momuHanTel. CB3U B

OnoleHo3e

4.2

DKOJOTHYeCKHe CUCTeMbI (IKocucTeMbl). [loHaTHe 00 SKOCHCTeMe i OHOTEOIEHO3E.
OyHKIMOHATbHBIE  KOMIIOHEHTBHl ~ 3KOCHUCTEMBI:  MPOAYLEHTBI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BemecTB U MOTOK dHEPrHH B 3KocucTeMe. Tpoduueckue
(nuieBble) ypoBHU 3KocucTeMbl. [lumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTelH
OKOCUCTEMBI: Ouomacca, MPOAYKIHUA. ODKOJOTHMYECKHE MMHUPAMUABL: TPOIYKIIUH,
YUCJICHHOCTH, OnomMacchl. CBOMCTBA AKOCHUCTEM: YCTOWYMBOCTBH, CAMOPETYIISINS,

passutue. Cykueccus

4.3

IIpupoaHblE 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMa XBOMHOIO WIIU




HIIUPOKOJIMCTBEHHOTO Jieca.
AHTpPOIIOTrE€HHbIE 3KOCUCTEMBI. ATPO3KOCHUCTEMBI. YpO0o3KOCHCTEMBL.
Buonoruueckoe u X034HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢aktop ycroiumBocTH  dKocucteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HooOpa3us Ha 3emIie

VYuenue B.W. Bepnaackoro o 6uocdepe. ['panuibl, coctaB u CTpyKTypa Ouochepsl.

Kupoe BemectBO M ero (yHkmuu. OcoOeHHOCTH OMOChephl Kak TII0O0ATbHON

4.4 9KOCUCTeMBI. JlMHAMHUYeCKOe paBHOBecHe © oOpaTHas CBsi3sb B Ouocdepe.
KpyroBopoTsl BeecTB 1 OMOTeOXMMHUYECKHE KBl DJIEMEHTOB (yTiepoja, a3oTa).
3oHanbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH
YenoBeuectBO B Ouocdepe 3emin. AHTPONOreHHBIE H3MEHEHUs B Ouocdepe.

45 ['moGanpHBIE SKOTOTUYECKHE POOJIEMBI.

OcHOBa  palMOHANBHOIO  YIpaBIECHHUS  NPUPOJHBIMU  pecypcaMM M HX

ucrnosyib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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