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AHHOTanus K paboueii mporpamme
yueOHoro npenMeTa « buonorus»

PaGouass mporpamma ydeOHoro mpenmera «buonorus» o00s3aTeNbHON HpeIMETHONW 00J1acTU
«EcTecTBeHHOHAYYHBIE MTPEIMETHD pa3paboTaHa B COOTBETCTBUU ¢ myHKTOM 18.2.2 ®I'OC COO, ®OIT
COO, ®PII yuebHoro npenmera «buonorus» u peanusyercs 2 roga B 10-11 kiaccax.

Pabouas mporpamma pa3paboTaHa yduTelleM B COOTBETCTBHH C IIOJIOKEHHEM O pabodnx
IporpaMMax M ONpEJeNseT OpraHu3ali0 00pa30BaTEIbHONM IESATENIbHOCTH YYWUTEIeM B LIKOJIE IO
OTIpeICIICHHOMY Y4eOHOMY MIPEMETY.

Pabouas nporpamma yueO6HOTro npeamera sBisgercs yactbio OOIT COO, onpeaensronieii:

- IJITAHUPYEMbIE PE3YJIbTaThl (JINYHOCTHBIE, METAIPEAMETHBIE U IIPEAMETHBIE);

- cofiepKaHue;

- TEMaTUYECKOE IJIAaHUPOBAHUE C YKa3aHMEM KOJMYECTBA aKaJeMUYECKMX 4acOB, OTBOJUMBIX Ha
OCBOEHHUE Ka)/I0M TeMbI, B TOM YHCJIE C YU€TOM paboueil mporpaMmbl BOCIIUTAHUS.

PaGouass mporpamma oOCyXJAeHa W TPUHATA PELUICHUEM METOAMYECKOTO OOBEAUHEHUS U
COTJIacOBaHa 3aMECTHUTENIEM AMPEKTopa Mo ydeOHo-BocmuTaTenbHOM padore MBOVY IlonuTtotnensckoi
coll.
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IMosicHuTeIbHASA 3aNIMCKA

[Ipu pazpaboTke mporpaMMsbl 10 OUOJIOTHH TEOPETUIECKYIO OCHOBY JIsl OTIpEesIeHuUs IOIX00B K
dbopMupoBaHHIO cofepx)aHUS yueOHOro mpenmera «bHOJOTHS» COCTaBWIM: KOHIENTYalbHBIC
nosnoxkennss ®I'OC COO o B3anmMOOOYCIIOBICHHOCTH IIEJIeH, CONepKaHUs, pe3yJbTaTOB OOYyYCHHS H
TpeOOBaHUII K YpPOBHIO TMOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS OO0 OOMUX MENsIX W MPHUHIIUIAX,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBbl CpelHero obiiero odpa3oBanus B Poccuiickoii
Ddeneparyy, a TakKe MOJOKEHUS O cnienudrke OMoIoTUr, € 3HAYCHUH B TTO3HAHUH KUBOU MPHUPOIBI U
o0ecreyeHnr CyIIeCTBOBaHUS 4YenoBedyeckoro oobmectBa. CorjmacHO Ha3BaHHBIM — IOJIOKEHUSM,
oTpesieNieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMEBI TI0 OMOJIOTHH U € CTPYKTypa.

[IporpamMma mo Ouosiornu Ja€T MpeACTaBIEHHME O LEsAX, 00 oOmiel cTpareruu oO0y4yeHUs,
BOCIIUTAHUSI W PA3BUTHUS OOYYAIOIIMXCS CpelAcTBaMH ydeOHoro mpeamera «buonorusi», ompeaesnser
00s13aTeNIbHOE MPEIMETHOE COJIep)KaHue, €ro CTPYKTypy, paclpeiesieHue IO pasleinaM U TeMaMm,
PEKOMEHIYEMYIO TOCIIEIOBATEILHOCTh M3yUeHHUs YIeOHOTO Marepualia ¢ Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBf3€H, JIOTMKU OOpa3oBaTeNIbHOrO IMpolecca, BO3PACTHBIX OCOOEHHOCTEH
00ydJaromuxcs.

B nporpamme mo OHOJOTMM TakXe yYUTHIBAIOTCS TpeOOBaHHS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yJbTaTaM o0ydeHHUs B (JOPMUPOBAHWU OCHOBHBIX BUIOB Y4EOHO-
MO3HABATEIbHON  JESATENIbHOCTH/Y4eOHbIX JIeHCTBUN OOy4YaloOIIMXCsl 1O OCBOCHHUIO COJEP)KaHUA
OmoI0rIYecKoro 00opa3oBaHusl.

B mporpamme mo Owomormum (10—11 xmaccel, 0a30BBIi ypOBEHb) pEaTM30BaH MPUHIUI
MIPEEeMCTBCHHOCTH B U3yYCHUU OWoyIoTHH, OJaromaps ueMy B HEil MPOCMAaTPHUBACTCS HANIPABICHHOCTh HA
pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHUEHTAIMIA JIMYHOCTH, IKOJIOTUYECKOTO MBIIUICHHS, MPEACTABICHUI O 370pOBOM 00pasze XU3HU H
OepeXHBIM OTHOILIGHHEM K OKpyKawomeid mnpupogHoi cpene. [loaTomMy Hapsgy ¢ H3ydeHHEM
00MIeONOIOTMYECKUX TEOPHIA, a TAKXKE 3HAHUI O CTPOCHHUH JKMBBIX CHCTEM Pa3HOrO paHra W CYI[HOCTU
OCHOBHBIX TMPOTEKAIOIIMX B HHUX TMPOIECCOB B TMporpaMme IO OHOJOTHH YJIE€JIeHO BHHMAaHUE
WCIIOJIH30BAHUIO TIOJYUYEHHBIX 3HAHUU B MOBCEIHEBHOW KU3HU ISl PEIICHUS MPUKIATHBIX 3a/1a4d, B TOM
gyycne:  NpodWIAKTHKUA  HACJEACTBEHHBIX  3a00JeBaHMIl  dYelloBeKa,  MEIUKO-TE€HETHYECKOTO
KOHCYJIbTUPOBAaHMS, OOOCHOBAaHMSI HKOJOTHYECKHU II€JI€COO0pa3HOT0 TMOBEIEHUS B OKpYyXKarollen
MIPUPOIHOM cpelie, aHaIKu3a BIUSHUS X035IIICTBEHHON JEsSTEIbHOCTH YeJI0BeKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX SKOCHUCTEM. Y CUJIEHNE BHUMAaHUS K MPUKIIAIHON HAMIPaBICHHOCTH YU4e€OHOTO IIpeIMeTa
«buonorus» MNPOJUKTOBAHO HEOOXOAMMOCTBIO OOECTeUeHUsl YCIOBUU JJsi pEHIeHUs OJHOW U3
AKTyaJIbHBIX 33724 IKOJIHHOTO OHOJIOTHYECKOT0 00pa30BaHUs, KOTOpas mpeanoyiaract (OpMUPOBAHHE Y
0o0y4Jaromuxcsi CIHOCOOHOCTH  aJanTUPOBAThCsl K M3MEHEHUSM JUHAMHYHO  Pa3BUBAIOIIErOCs
COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero o6Omiero oOpa3oBaHHS 3aHMMaeT BaxxHoe wMecTo. OHa
obecrnieunBaeT GOPMUPOBAHKE Y OOYUAIOIIUXCS MPEICTABICHUN 0 HAYYHOW KapTUHE MUpPA, PACUIUPSET U
00001IaeT 3HAHUSA O KUBOW TpHpoOAE, €€ OTIUYUTEIbHBIX TPHU3HAKAX — YPOBHEBOW OpTraHM3aIluU W
OBOJIIOIMM, CO3Ma€T YCJIOBHUS [JJs: TIO3HAHHWS 3aKOHOB JKMBOW  MPHUPOABI, (OPMUPOBAHUSA
(hyHKIIMOHAIBHON TPaMOTHOCTH, HAaBBIKOB 37I0POBOTO U 0Oe30MmacHOro obpasa >KM3HHU, HKOJIOTHYECKOTO
MBIIIJICHHS], [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonwioe 3HaueHWe OMOJIOTHS WMEET TaKXKe ISl PEIICHUS BOCIMTATEIBHBIX M Pa3BUBAIOIINX
3ala4  cpeaHero oO0miero oOpa3oBaHuWsA, comManu3anuu oOydaromuxcs. M3yueHue Ouonoruu
obecrieunBaeT  yciaoBUS A (OPMUpOBAHUS ~ WHTEIUICKTYalbHBIX, KOMMYHHKAIlMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYpPHI, CIIOCOOCTBYET HWHTETpAIlMH OUOJOTUYECKUX
3HAHUU C IPEICTABICHUAMHU U3 IPYTUX yUeOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMUHU U reorpaui.
HasBanHble MONOXKEHUS O MpEeIHA3HAUYECHUM y4eOHOro mpeamera «BbHOoTHs» COCTaBHIM OCHOBY LIS
onpesiesieHus] MOAXO0JI0B K OTOOpYy U CTPYKTYpPUPOBAHHMIO €ro COACpkKaHMs, MPEJCTaBICHHOTO B
porpamMme 1o GHOJIoTHu.

Ot6op coxepkanus yueOHoro mpeamera «buomorws» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUH C KOTOPHIM OOYyYaIOIIUECs JOJDKHBI OCBOHUTH
3HAHUA WU yMEHHS, 3HauMMble A (opMmupoBaHHUS OOIIEH KyJIbTYphl, OMNPEIENAIONINE aJeKBAaTHOE
MOBE/ICHUE YEJIOBEKAa B OKPY’KAIOIIEH MPUPOTHON cpese, BOCTPEOOBAHHBIE B MOBCEIHEBHON KH3HU H
MPaKTHYECKON AesTeIbHOCTH. Oco00€ MECTO B ATOM CHCTEME 3HAHWW 3aHUMAIOT DJIEMEHTHI COJCPKaHMUSI,



KOTOpBIE CIIy’KaT OCHOBOH Ui ()OPMHPOBAHHUS MPEACTABICHUN O COBPEMEHHOH eCTeCTBEHHO-HAYYHOMH
KapTHHE MHpa M LIEHHOCTHBIX OPUEHTALUAX JTUYHOCTH, CIOCOOCTBYIOIUX I'YMaHU3alMKU OHOJIOTNYECKOTr0
o0Opa3oBaHUsl.

CtpyKTypHpOBaHUE COJEpPkKAHUSA yUeOHOro MaTepuaia B IporpaMMe o OMOJIOTUU OCYILECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMYMTENBHBIX OCOOCHHOCTSAX KMBOM MPUPOIBI, O €€
YPOBHEBOH OpraHu3alii M 3BOJIONMHA. B COOTBETCTBMM C 3TUM B CTPYKType y4eOHOro mpeamera
«buosnorus» BeIIENEHBI CIEIYIOIINE COAEpKATENbHbIE TUHUM: «broaorus kak Hayka. MeToibl HAy4HOIO
no3HaHus», «Kinerka kak Ouosnoruueckas cucrema», «OpraHm3M Kak OHOIOrMYecKas cHcTeMay,
«Cuctema U MHOroo0pasue OpPraHH4ecKOro Mupa», «IBOJIOLUS JKUBOM MPUPOABD», «IKOCUCTEMBI U
MIPUCYILIIUE UM 3aKOHOMEPHOCTHU.

Lenp wu3ywenuss ydeOHOro mnpenmera «buornorus» Ha 0a30BOM YpOBHE — OBIIAJCHUE
00yYaroIyUMUCs 3HAaHUAMU O CTPYKTYPHO-(YHKIMOHAIBHON OpraHU3alMy KHUBBIX CUCTEM Pa3HOIO paHra
U TIpUOOpPETEeHNE YMEHUI MCIONIB30BaTh ATH 3HAHUS JUIS TPAMOTHBIX JIEHCTBUN B OTHOIICHWU OOBEKTOB
KHUBOM MPUPOJIBI U PELICHUS PA3JINUHBIX )KU3HEHHBIX IPOOIIEM.

JlocTikeHne 1end u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTcsl pelIeHueM CIelyoIuX 3a/1au:

OCBOCHHME OOYYAIOIIUMHKCS CHCTEMbl 3HAHUH O OHOJOTHMYECKUX TEOpHUAX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBUIIaX, CIYyXKallUX OCHOBOM id (OPMHUPOBAaHUS NPEICTABICHUNA O
€CTeCTBEHHO-HAYYHOW KAapTHHE MHUpPA, O METOJaX HAy4YHOrO MO3HAHUS, CTPOEHUH, MHOT000pasuul |
0COOEHHOCTSIX JKUBBIX CUCTEM PA3HOI'O YPOBHS OpraHM3alliH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue y OOy4yarolIMXCsl I103HABaTEIbHbIX, HWHTEUIEKTYaJbHbBIX W  TBOPUYECKUX
CIOCOOHOCTEH B Mpollecce aHaan3a JAaHHBIX O MyTAX pa3BUTHS B OMOJOTMM HAYYHBIX B3IJISIIIOB, UACH U
MOJIXO/I0B K U3YyUCHMIO KHUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIel KyJbTypbl, (YHKIMOHAJIBHONW TPaMOTHOCTH, Pa3BUTHE
YMEHUH 0OBACHATH U OLICHUBATH SIBICHUS OKPY’KAIOIIEro MUPa KUBOM MPUPOJIbl HA OCHOBAHUY 3HAHUN U
OTIbITA, MTOJIYYEHHBIX IIPU U3YyUEHUH OMOJIOTUH;

(dbopmHpoBaHUe y 00yYaroIUXCs YMEHUH WIUTIOCTPUPOBATh 3HauU€HHE OMOJIOTMUECKUX 3HAHUU B
MIPaKTUYECKOW JIESATENIbHOCTH 4YEJIOBEKa, pPa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH MU
arpoOMOTEXHOJIOTHiA;

BOCHMTaHHE YOEXAEHHOCTM B BO3MOXKHOCTH II03HAHUS YEJIOBEKOM JKHUBOW IPHUPOJIBI,
HEOO0XO0AUMOCTH OEpexHOro OTHOIIEHUS K Hel, COONIOJeHMS ATUYECKMX HOPM IpH IPOBEACHUU
OMOJIOTMYECKHUX HCCIICIOBAHMNM;

OCO3HaHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUH JUIsl TOBBIIIEHUS YPOBHSA 3KOJOTMUYECKOU
KYJbTYpPBI, 17151 JOPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUM W yMEHHM B TMOBCEAHEBHOM JKU3HU JUISI OLIEHKH
MOCTIEICTBUIM CBOEH NEATENPHOCTH 10 OTHOLIEHHIO K OKpYXarollell cpesie, COOCTBEHHOMY 3/10POBBIO,
000CHOBaHUE U COOIOIEHNE Mep MPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpeagnero obmero oOpasoBanusi «buonorus», u3zyuaemas Ha 0a30BOM YpOBHE,
SBJISIETCS  00SI3aTENIbHBIM ~ y4eOHBIM TMPEAMETOM, BXOJALIMM B COCTaB MpeAMETHON o0jacTu
«EcrecTBeHHO-HayUHbIE TPEAMETHD.

Jlyis w3ydeHuss OMOJOTMM Ha 0a30BOM YpOBHE CPEIHEro OOMmEero oO0pa3oBaHHS OTBOIUTCS 68
gacoB: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 gac B Hezeno).

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IPOrPaMMBI 110 0M0JIOTMH HA 0230BOM YPOBHE CPeIHEro
o01ero oo0pazoBaHus

Cornacno ®I'OC COO, ycraHaBIMBalOTCS TPEOOBAHUS K pe3yJIbTaTaM OCBOSHUS 00YYarOIIUMHCS
IIpOrpamMM CpegHero oouiero o0pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS NpeaMeTa « bHoaorus» BBIIEICHBI CICAYIONINE
COCTABJISAIONIME: OCO3HAHUE OO0YYAIOIIUMUCS POCCUHCKOM IpaXKAaHCKOM MISHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIENICHHIO, HAJTMYME MOTUBAIMM K 00y4EHUI0 OMOJIOrHy,
LIEJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH M
UCTOPUYECKUX TPAJULMHA pa3BUTUS OMOJIOIMUYECKOTO 3HaHMS, TOTOBHOCTh U CIIOCOOHOCTH 00YYarOLINXCs



PYKOBOJACTBOBATbCS B CBOEHU JAESATENBHOCTH II€EHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, MPUCYIIUMHU
cucTeMe OHOJIOTHYECKOro 00pa3oBaHUs, HAIWYHE SKOJIOTMYECKOro IPaBOCO3HAHUS, CIIOCOOHOCTU
CTaBUTD LIEJIU U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOCHHUS IpenMera «buonorus» A0cTUraioTcs B eAMHCTBE yueOHOU U
BOCIIUTATEIBHON JESITEIBHOCTU B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUUCKUMU COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, MPHUHATHIMH B OOILECTBE MpaBWIaMU H
HOpPMaMH TOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIMO3HAHUS, CAMOBOCIUTAHHUS M CaMOpPa3BUTHS,
pa3BUTHSA BHYTPEHHEH MMO3ULIUU JIMYHOCTH, MATPUOTHU3MA, YBAKEHHUA K 3aKOHY M IPABOIOPSIKY,
YeJIOBEKY TPy/ia U CTapIIeMy TTOKOJICHHUIO, B3AUMHOTO YBAXEHUS, OEPEIKHOTO OTHOIIEHUS K KYJIBTYPHOMY
HAcJleIMI0 U TPaJMLUAM MHOTOHAlMOHambHOro Hapona Poccuiickoit ®enepauuu, MOpupoae Hu
OKpYKarolleu cpee.

JInuHOCTHBIE pe3ysibTaThl OCBOEGHHs ydeOHOro mnpenMera «buonorus» HOMKHBI OTpa)kaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIUXCs PYKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH TO3UIIHECH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpHEHTAllMi, TO3UTHUBHBIX  BHYTPEHHUX  YOeXIEHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM I[EHHOCTSM POCCHUHCKOTO OOIIEeCTBa, PACIIUPECHUE KHU3HECHHOTO
ONbITA U ONbITA JAEIATEILHOCTH B MPOLECCE pealu3alil OCHOBHBIX HAINPaBICHU BOCHUTATEILHOM
NEeSATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON IMO3UIMU OOYYaromIerocss Kak aKTUBHOTO W OTBETCTBECHHOIO
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX MIPAaB U 00S3aHHOCTEH, YBaXKECHHUE 3aKOHA U MTPABOIIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATEIbHOCTH NpPU CO3JAaHUM YYEOHBIX IPOEKTOB,
pelIeHnr yU4eOHBIX U MO3HABATEIBHBIX 33124, BHITIOJTHEHUN OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTh ONpENENsITh COOCTBEHHYIO IMO3ULIMI0 MO OTHONICHHIO K SBIICHUSIM COBPEMEHHOU
JKM3HU U OOBICHATH €€;

yMEHHE YYHUTHIBaTh B CBOUX JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
JIOZICH ¢ pa3HBIMU yOCKICHUSIMH, KYJIBTYPHBIMU IICHHOCTSIMU M COITHAIIEHBIM TTOJIOKCHHUEM;

TOTOBHOCTB K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBINOJIHEHUS YU€OHBIX, TO3HABATEIHHBIX
W HCCIIEJOBATEIbCKUX 3aJ1ad, YBAKUTEIHHOT'O OTHOIICHHWS K MHEHHUIO OIMOHEHTOB TPU OOCYKICHHUH
CHOPHBIX BOIPOCOB OMOJOTHYECKOTO CO/IEPIKAHNS;

TOTOBHOCThH K TYMaHUTAPHOU U BOJOHTEPCKOU JEATETbHOCTH;

2) IATPUOTHYECKOTO BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKON TpaKTAHCKOM WICHTHYHOCTH, NATPUOTH3MA, YBAXKECHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepe, PouHoOM, ropaocTH 3a CBOM Kpail, cBoto Pouny, cBOi
SI3bIK U KYJBTYPY, POILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIICHHE K TMPUPOJHOMY HACIEAUI0 W TaMSTHHUKAM TPUPOJBI, JOCTHKCHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJI POCCHUUCKUX YUYEHBIX B CTAHOBJICHHE W pa3BUTHE OWOJIOTHH,
MMOHMMAaHUS 3HaUY€HUs OMOJIOTHH B MO3HAHWUU 3aKOHOB NMPUPOABI, B JKU3HH YEIOBEKA U COBPEMEHHOTO
00111eCTBa;

ujeiHast yoex1€HHOCTh, TOTOBHOCTH K CITy>KE€HHUIO U 3anuTte OTeuecTBa, OTBETCTBEHHOCTH 32 €T0
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIOCOOHOCTh OLIEHMBATh CHUTYalMI0 M MPUHUMATh OCO3HAHHbBIE PEIICHMsS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTENSIM, CO3JaHUI0O CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHSTHUS LIEHHOCTEN CEMETHOM KU3HU B COOTBETCTBUU C TPAIULIMSIMU Hapoa0oB Poccuu;

4) 3cTeTUYEeCKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpYy, BKJIIOYas JCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;



TFOTOBHOCTb K CaAMOBBIPA)KCHHUIO B PA3HBIX BHUAAX HCKYCCTBA, CTPCMJICHUC MPOABIIATL KA4YCCTBA
TBOPYECKO JINUHOCTH;

5) ¢uszuyeckoro BocnUTaHHS, (POPMHMPOBAHUSA KYJIbTYPbI 310POBbS H 3MOLHOHAJILHOIO
0J1aronoJryyms:

MOHMMaHWe M peaju3alus 370pOBOro M 0Oe3omacHoro obpasa >KM3HU (30pOBOE MUTAHUE,
coONIOICHHE TUTMEHUYECKMX NPaBWJI M HOPM, COaJaHCHUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXA,
perymsipHasi pu3MYECKash aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHS K
coOcTBEeHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

IMOHUMAHWUEC HNCHHOCTU IIPaBHUJI MHAWBHUAYAJIBHOI'O M KOJUJICKTUBHOI'O 6630HaCHOI‘O IIOBCACHUA B
CUTYalUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCIEACTBUA W HENpUATHUS BpEAHBIX IPUBBIUEK (YNOTpeOJEHUs] aJIKOIOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIMTAHUS

TOTOBHOCTH K TPYIY, OCO3HAaHHE IIEHHOCTH MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTh K aKTHBHOM ACATCIIbPHOCTHU TEXHOJOTHYECKONH U COI_II/IaJIBHOI\/JI HaIpaBJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITEIILHO BBINIOJIIHATH TAKyIO AESTEIbHOCTD;

MHTEpEC K pa3inyHbIM cdepaM Npo(ecCHOHANBHON JesSTeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAaHHBIN BHIOOpP Oyay1ieil mpodeccruu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH YKU3HU;

7) IKOJI0OrH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11€7€CO000pa3HOe OTHOIICHHUE K MPHUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CylIecTBOBAaHMUS;

MIOBBIIIEHUE YPOBHS 3KOJOTMUYECKON KYJIBTYpPbI: IPUOOPETEHUE OIBITA TNIAHUPOBAHUS ITOCTYIIKOB
Y OLIEHKH UX BO3MOKHBIX MOCJIEACTBUM /I OKPYXKAIOUIEeH Cpe/ibl;

OCO3HAHME TI00ATLHOTO XapaKTepa SKOJIOTUIECKHUX MPOOJIeM U IyTel UX PELICHHUS;

CIIOCOOHOCTh MCIOJNIB30BaTh MPUOOpETaeMble MPHU H3yUYE€HUU OHOJOTHMU 3HAHHUS M yMEHHS TpU
pemieHnn MpoOsieM, CBA3aHHBIX C palMOHAIBHBIM TPUPOAONOIH30BaHUEM (COOIIOIEHUE TPaBHII
MOBEICHHUS B TPUPOJE, HAIMPABJICHHBIX HAa COXPAaHEHHWE PAaBHOBECHS B JKOCHUCTEMax, OXpaHy BHJIOB,
IKOocUCTeM, Orochepsr);

aKTUBHOE HEMpUsTHE ACWCTBUN, MPUHOCAIIUX Bped OKpY)Kalolled MPUPOTHOU cpele, yMEeHHe
IIPOTrHO3UPOBATH HC6HaFOHpI/I$ITHI)I€ OKOJIOTUYCCKHUE TOCICACTBUA NPCANPUHHUMACMBIX Z[GI\/JICTBI/H\/JI n
MpPeI0TBPALATh UX;

HaJIn4ue Pa3BUTOTO 3KOJIOTHYECKOT'O MBIIIJICHUA, JKOJIOTHYECKOM KYJbTYPHI, OITbITa
JeSITEIbHOCTH 9KOJOTHYEeCKONW HAIpPaBIIEHHOCTH, YMEHHSI PyKOBOJCTBOBATHCS MMH B NO3HABATENbHOI,
KOMMYHUKAaTUBHOH M COLIMAJIbHOW TpaKTHKE, TOTOBHOCTH K yYacCTHIO B MPAKTUYECKOH JeATeNIbHOCTH
9KOJIOTUIECKOI HANIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKHM M OOIIECTBEHHOH NMpPaKTUKH, OCHOBAHHOTO Ha JMAJOre KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJUKYJIBTYPHOM MUPE;

COBEPILEHCTBOBAHHE SA3BIKOBOW M UHTATEIILCKOW KYJbTYphl KaK CPE/ICTBA B3aUMOJCHCTBUS MEXTY
JIOABMHU W IMTO3HAHUA MHpPa,

NOHMMaHue crneurpukd OWONOTUM KaK HAyKH, OCO3HaHHMA €€ poinu B  (OPMHUPOBAHUHU
paIMoOHATFHOTO HAYYHOTO MBIIUICHHS, CO3IaHUM IIEJIOCTHOTO TPEACTABICHUS 00 OKpYKAIOIIeM MHUpE
KaK O €IMHCTBE MPHUPO/IbI, YeJIOBEKa M 0OIIECTBA, B TO3HAHNUHU IPUPOJAHBIX 3aKOHOMEPHOCTEN U PELICHUN
po0GJsieM CoXpaHeHHsI IPUPOIHOTO PAaBHOBECHS;

y6€)KI[éHHOCTL B 3HAYUMOCTHU 61/IOJIOI‘I/II/I JJIs COBpeMeHHOﬁ UBHUIIN3allUN: OGGCHG‘IGHI/IH HOBOI'O
YpOBHSL Pa3BUTHS MEIUIUHBI, CO3JaHHE TEPCHEKTUBHBIX OWOTEXHOJOTUH, CHOCOOHBIX peuaTh
pecypcHbIe MPoOIeMbl Pa3BUTHSI YEIOBEUYECTBA, MOMCKA IMyTEH BHIXOJAA M3 TIIOOATBHBIX HKOIOTHYECKUX
nmpobieM u ofecredeHus Mepexo/la K YCTONYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BAHUIO
MIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHOJOTMYECKHX 3HAHUM B ILENAX MOBBILICHUS 0OmIeit
KYJIbTYpBl, €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIMOHAJIHHON I'PaMOTHOCTH
oOyyJarontuxcsi, GopMHUPYEMON MPU U3yUEHUH OMOJIOTHH,



MOHUMAaHHE CYITHOCTH METOJIOB IMO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIOJb30BaTh NOJIy4YaeMble 3HAHUSA U1 aHaluW3a U OOBSICHEHUS SBICHUI OKpYXKAaloIIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUH, YMEHHE JenaTh 0OOCHOBAaHHbBIC 3aKJIIOUYEHHUS Ha OCHOBE HAyYHBIX
(akTOB U MMEIOIIUXCS JAHHBIX C LEJIBIO IIOIY4YEHUs JOCTOBEPHBIX BHIBOIOB,;

CIOCOOHOCTh CaMOCTOSATENBHO HCIOJIb30BATh OMONOTHYECKUE 3HAHUS ISl pelieHHs mpobieM B
peanbHBIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHUE IIEHHOCTH HAy4YyHOM JESITENbHOCTH, TOTOBHOCTb OCYILIECTBJIATH IPOEKTHYI H
UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHNBHIYaJIbHO U B IPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYEHHIO HOBBIX 3HaHUI 110 OMOJIOIMH B COOTBETCTBUM € )KM3HEHHBIMU IOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertampeaMeTHbIE pe3yJIbTaThl OCBOEHUS yUEOHOro npeaMeTa «buoaorusp BKIOYAI0T: 3HaYMMBbIe
i (GOPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOIIUMXCA  MEKIUCHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oO0IIeHayYHble HOHATHS, OTPa)KarolUe IEeJOCTHOCTh HAayYHOH KapTUHBI MUpAa U CIEUU(PHUKY METOJIOB
[I03HAHUS, MCIOJb3YyEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPIUsl, sSBJICHUE, MPOIECC, CUCTEMA,
Hay4yHbI (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEOBaHUE, HAOIIOICHUE,
U3MEpEeHUe, OKCIEPUMEHT M JpYyruX), YHUBEpCalbHble YydeOHble JeicTBHA (IIO3HABaTENIbHBIE,
KOMMYHUKAaTHBHbIE, PETYJSATUBHbIE), oOecreunBaromue GopMupoBaHue (PpyHKIMOHAIBHON IPaMOTHOCTH
U COLHUAIBHOW KOMIIETEHIIMH OOYYaloUINXCs, CIIOCOOHOCTH OOYYaIOMIMXCSl HMCIIOJIB30BaTh OCBOEHHBIC
MEXJUCIMIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHMS M YyHHUBEpCaJbHble YydeOHblE JEHCTBHS B
[I03HABATEJILHON U COLMAIbHON ITPAKTHKE.

MeramnpeaMeTHbIE pe3ybTaThl OCBOEHUS MPOrpaMMbl CpeAHEro oOIIero oOpa3oBaHUs IOJIKHbI
OTpaxkaTh:

OgJiaieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH MI03HABATEIbHBIMHU AeHCTBUSIMH:

1) 6a3oBbIe JIOTHYeCKHE IeHCTBHS:

CaMOCTOSITENIbHO  (hOpMyNIUpOBaTh M aKTyalu3upoBaTh MpoliieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh NPU OCBOCHUHM 3HAHMUN NPUEMBI JIOTUYECKOTO MBINUIEHUS (aHaAJn3a, CHUHTE3a,
CpaBHEHWUsI, KJacCH(pUKanu, 0000IEeH ), PACKPBIBATH CMBICI OMOJIOTHYECKUX MOHATUH (BBLACTATH UX
XapaKTepHble IPU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMHU MOHATHUAMN);

OTIpEAEIATh LENH AEATEeIbHOCTH, 3aJaBasi apamMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTAThI JESATEIBHOCTH C IIOCTABICHHBIMH LIEISMU;

MCTIOJIB30BaTh OMOJIOTHYECKUE TIOHATHSA 111 OOBsICHEHUS (PAKTOB U SABICHHI KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXIeHHUsA (MHIYyKTHBHbIE, NEIyKTHBHbBIC, 110 aHAJOIMH), BBIABIATH
3aKOHOMEPHOCTH U TPOTHBOPEYHMsS B pAcCMaTPUBAEMBIX SBIEHUSAX, (OPMYJIHPOBATH BBHIBOABI U
3aKJIIOYEHUS;

INPUMEHATh CXEMHO-MOJICNIbHBIE CpEACTBA Ul TPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOINIEHWHA B U3y4aeMbIX OHMOJOTHMUYECKHMX OOBEKTaX, a TakKe MPOTUBOPEUYH pa3HOro poja,
BBISIBJIEHHBIX B PA3JINYHBIX NHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabatrbiBaTh IUIaH pEIIeHUs MPoOJeMbl ¢ y4ETOM aHall3a HMMEIOIIUXCS MaTepuaibHBIX M
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JI€ITE€IbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISAM, OLEHUBATh
PHUCKHU NIOCIEACTBUN JEATENBHOCTH;

KOOpJUHUPOBAaTh U  BBINOJHATH pabOTy B  YCIOBUSAX pEaJbHOTO, BHUPTYaJbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPH PEILIEHUH KU3HEHHBIX POOIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHUS:

BJAJIeTh HABBIKAMHM Y4EeOHO-UCCIEI0BATEIbCKOW W MPOEKTHOM JEATENbHOCTH, HAaBBIKAMU
paspenieHus npo0iaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOAOB PELICHUS
MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCTOJb30BAaTh PA3JIMYHbIE BHUJABI JEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, IpeoOpa3oBaHUI0 U NPUMEHEHUIO B Y4eOHBIX CUTYyalUsX, B TOM YHUCJIE IIPU CO3AAHUU
yU4eOHBIX U COIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HayuyHbId THUI MBILIUIEHUS, BIAJCTh HAY4YHOM TEPMHUHOJIOTHEH, KIHOYEBBIMU



MOHATHSIMU U METOJIaMU;

CTaBUTb u (PopMyIHpOBaTH COOCTBEHHBIC 3amadyd B 00pa30BaTENbHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NIPUUYMHHO-CJICJICTBEHHBIE CBSA3M U aKTyaJU3WPOBATh 3ajlady, BbIABUTaTh TUIOTE3Y €€
pElIeHUs, HAaXOJIUTh apTyYMEHTBI IJIS JOKA3aTeNbCTBA CBOWX YTBEPXKICHHUH, 3aqaBaTh MapameTpbl U
KPUTEPUHU PELLICHUS;

aHAJTM3UPOBATh IMOJYUYCHHBIE B XOJE PEIICHHs 3aJaud Pe3yJbTaThl, KPUTHUECKU OLIEHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBII TOUCK TIepeHoca CpeACTB M CHOCOOOB JEHCTBUS B
npodeccuoHABHYIO Cpeny;

YMETh MEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeill;

BBIIBUTATh HOBBIE WJICH, MPEAJIaraTb OPUTHHAIBHBIC MOIXO0/bl U PELICHHS], CTABUTh MPOOIEMBbI 1
3aJa4uu, JIOMYCKAIOIINE albTepHATHBHbIC PEILICHHS.

3) pabora ¢ unopmanmeii:

OPHEHTUPOBATHCA B PA3IMUYHBIX UCTOUYHUKAX MH(MOpMAIMH (TEKCTe y4eOHOro mocodus, Hay4HO-
MOMYJISIPHON NTUTepaType, OMOIIOTHYECKUX CIOBApSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WutepHere), aHanu3upoBaTh MHPOPMALMUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

¢dbopMynaHpOBaTh 3ampOChl W TPUMEHATH pazIUYHBIE METOAbI MpH TIOMCKE H  0TOOpe
Ouooruueckoi nHpopMauu, He0OX0IMMOI JIJIsl BHIIIOJIHEHUS yUeOHbIX 3a/1a4;

npuoOpeTaTh  ONBIT  WCHOJB30BAHUSA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (pOpMy MpeacTaBiIeHUs] OHOIOTHYeCKOi nH(OpMaIH
(cxemsl, TpaduKH, THArpaMMBbl, TaOIUIIEI, PUCYHKH U APYTOE);

HCIIOJIb30BaTh HAay4HbIH S3bIK B KAUECTBE CPE/ICTBA MpU paboTe ¢ OMoJornueckoi MHpopMarmen:
MIPUMEHSTh XUMUYECKHe, (PU3nUecKkre U MaTeMaTH4eCKHe 3HaKU U CUMBOJBI, (hopMyIibl, abOpeBHUatypy,
HOMEHKJIATYpY, UCTIOI30BATh M MMPE0OPA30BBHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIIHOCTH;

BJIa/IETh HAaBBIKAMU PACIO3HABaHUS U 3alIUThl MH(GOpMaNuu, WHGHOPMALMOHHONW 0€30MacHOCTH
JTMYHOCTH.

OBiageHune yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHM A€ CTBUSIMMU:

1) o6menue:

OCYIIECTBIISAITh KOMMYHHUKAIIUU BO BceX cdepax >KU3HU, aKTHUBHO y4acTBOBaTh B JHAJOre WM
JMCKYCCHH IO CYLIECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBaTh CYXIECHUS
OTHOCHTEIIFHO BBITIOJTHEHUS TpeyIaraeMoil 3aJjau, YIYUTHIBATh HHTEPECHl U COTJIACOBAHHOCTH TO3HIIUI
JIPYTUX YYACTHUKOB JIMAJTIOTa WU TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJTbHBIE CpEICTBA OOUICHMS, NMOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalUd, yMeTb CMsryaTb KOHQUIMKTBI M BECTH
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHHs JIPYTHX
JFO/IeH, TIPOSIBIISITh YBAXKUTEIIFHOE OTHOIIEHHUE K COOECeTHUKY U B KOPPEKTHOH (hopMe (opMyITHpoBaTh
CBOU BO3PAXEHUS;

Pa3BEPHYTO M JJOTMYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIH30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U HUCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHINBUYaIbHOW paObOThI MPU PELICHUN
Ouosiornyeckoii  mpoOieMbl, O0OOCHOBBIBaTH HEOOXOJMMOCTb IMPHUMEHEHHs TPYHIOBBIX  (GOpM
B3aUMOJICHCTBUS TP peIICHUN y4eOHOM 3a1a4u;

BBIOMpPAaTh TEMAaTHKYy M METOAbl COBMECTHBIX HEHCTBUH ¢ Y4€TOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10TO YjieHa KOJUIEKTHBA;

NPUHUMATD LM COBMECTHOW JESATEIBLHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATH JEHCTBUA IO
e€ JOCTHMXEHHIO: COCTABJIATH IUIaH JEHCTBUM, paclpeaensiTh pPOad € Y4ETOM MHEHHUH YYaCTHUKOB,
00CyKJaTh pe3ylIbTaThl COBMECTHOU pabOTHI;

OLICHHMBATh Ka4ye€CTBO CBOET0 BKJIaJa M KaXXJIOT0 yYaCTHHMKAa KOMaHIbl B OOIIMI pe3yJibTaT MO



pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TIPOEKTHI, OLIEHWBATh HUIEH C TMO3UIMH HOBU3HBI, OPHUTHHAIBHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IOBEJIEHUE B PA3UYHBIX CHUTYaIUSX, MPOSIBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OBiajeHHe YHHUBEPCAJIbHBIMHU PerysiTHBHBIMU J1eICTBUSIMH:

1) camoopraHu3anusi:

UCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS JJIsl BBISIBICHUS MPOOJIEM M MX PELICHUS B KU3HEHHBIX U
y49eOHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHHUM 1I€JIEBbIE U CMBICIOBbIE YCTAHOBKH B CBOUX
JNEHCTBUSX U TOCTYNKaxX II0 OTHOIICHHIO K JKUBOW MPHUPOJAE, CBOEMY 3IO0POBBIO H 3JI0POBBHIO
OKPYKAIOIIHX;

CaMOCTOSITENILHO OCYIIECTBISATH TO3HABATEIILHYIO JACSITEILHOCTD, BBISBISTH IPOOJIEMBI, CTABUTh U
(dhopMynupoBaTh COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOM JEATEILHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTAaBJISITh IJIAH peHICHHs] MpoOJeMbl ¢ Y4ETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUI;

JaBaTh OLEHKY HOBBIM CHTYAIIHSIM;

paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JIeJIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIGHHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO HIUPOKON SPYIUIIMH B Pa3HBIX 00JIACTAX
3HAHUM, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPEKTUBBI B JESITENbHOCTb, OIICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BNIaJIETh HABBIKAMHU IIO3HABATEIHHOW peQIeKCMH KaK OCO3HAHHS COBEPIIAEMBbIX ACUCTBUUA U
MBICITUTENIBHBIX TIPOIECCOB, MX PE3YJIBTATOB W OCHOBAHHM, HCIOJIH30BATh MPHUEMBI PEICKCUU IS
OLIGHKH CHUTYaIllH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 UX CHUKCHHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPU aHATHU3E Pe3yIbTaTOB ACSITEIbHOCTH;

3) npuHsiTHE CE0ST M APYTrUX:

MIPUHUMATD ce0sl, MOHNMas CBOU HEJOCTAaTKU M IOCTOMHCTBA;

MIPUHUMATH MOTHBBI U APTYMEHTHI IPYTHX TIPH aHAIH3E PE3yIbTaTOB ACSTEILHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKHU;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH JIPYTOT0 YeJIOBEKA.

MNPEIMETHBIE PE3YJIbTATHI

[IpenmeTrHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouojoruu Ha 0a30BOM YpOBHE
BKJTFOYAIOT CHEIU(PUICCKHE JUI yaeOHOoro mpeaMera « BHoIorusy HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JNEHUCTBUI 1O OCBOCHHMIO, WHTEpPIPETAlMM W TMpeoOpa3oBaHUIO 3HAHUM, BHJBI JEATEIBHOCTH TIO
MOJIYYCHHUIO HOBOTO 3HAHHSI W TMPHMEHCHUIO 3HAHWW B PA3JIMYHBIX YYCOHBIX CHUTyaIlUsAX, a TaKXKe B
pEeaNbHBIX >KU3HEHHBIX CHUTYallHsX, CBSI3aHHBIX C OWojorueil. B mporpamMme mnpeaMeTHbIe pe3yibTaThl
MIPEJICTABJICHBI 10 TOJIaM 00ydYeHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» 6 10 knacce AOMKHBI
OTpaXKaTh:

chOpPMHUPOBAHHOCTh 3HAHUH O MECTe U POJM OWOJIOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOI €CTECTBEHHO-HAYyUYHOI KapTUHBI MUPA U HAYYHOTO
MHPOBO33PEHHUS, O BKJIA/lE POCCHUCKHX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(yHKIIMOHATFHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsl )KU3HEHHBIX 3a]1ay;

YMEHHE pACKpBIBaTh COJCpKaHUE OMOJOTMYECKHMX TEPMHHOB M TOHSATHUH: KHU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BEIIEeCTB W MpEBpaIleHUE SHEPruH), TOMEOCTa3 (CamMoperyJssius),
YpOBHEBAasi OpraHU3allvsl JKUBBIX CHCTEM, CaMOBOCIpPOHM3BeleHUE (PETpOoayKIus), HACIEACTBEHHOCTD,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHHE W3JaraTh OWOJIOTMYECKHE TEOpUM (KJIIETOYHAs, XPOMOCOMHAs, MYyTallOHHA,
LIEHTpalbHas JOTMa MOJICKYJIsIpHON Omosorun), 3akoHsl (I'. Mennens, T. Moprana, H. Y. BaBunosa) u



yueHust (0 LEHTpaX MHOrooOpa3usi W MPOUCXOXKICHHUSA KyJbTypHbIX pacteHuii H. 1. Baswuiosa),
OTIpEeCIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIaJIeTh METOAAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE M OMUCAHHUE JKUBBIX
CUCTEM, IIPOLIECCOB M SBJIEHUH, OpraHu3alus U TMPOBEACHHE OHOJOTUYECKOTO0 HKCIEPUMEHTA,
BBIIBKCHHUE THUIIOTE3bI, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEMBIMH BEIUYMHAMH, OOBSICHEHUE
MOJIyYE€HHBIX PEe3yJIbTaTOB, HCIOJb30BAaHHBIX HAyUHBIX MOHATUN, TEOpPUH M 3aKOHOB, YMEHHUE JeJaTh
BBIBOJIbI HA OCHOBAHUU IIOJyUEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U 3IYKapHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHHW3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB H
MpeBpallleHUs] HPHEPruM B KIETKe, (OTOoCHHTE3a, IUIACTUUYECKOTO U SHEpPreTuyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJI0JJOTBOPEHUS], PAa3MHOKEHUS, MHANBUIyaJIbHOTO Pa3BUTHsI OpraHu3Ma
(oHTOTEHE3);

YMEHHE IPUMEHSTh MOJTyYeHHBIC 3HAHUSA U1 OOBSICHEHUSI OMOJIOTHYECKHUX TPOLIECCOB U SBJICHUH,
JUISL TIPUHSTHUS TPAKTUYECKUX PEUICHH B MOBCEIHEBHOM KM3HU C 1I€TbI0 OoOecredeHus Oe30MacHOCTH
CBOETO 3/I0pPOBBSI U 3/I0POBBSl OKPY)KAIOLIUX JIOACH, COOJIOJEHUS HOPM TIPaMOTHOTO TOBEACHHS B
OKpyXKarolle MpUPOAHON cpede, TMOHMMAaHHE HEOOXOJUMOCTH HUCIOJB30BAaHUS  JOCTHXKEHUU
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJOTHH I PAallMOHATBHOTO MPUPOIOTIONIE30BAHMS;

yMEHHE pellaTh 3JIEeMEHTapHble TeHEeTHUECKHUE 3aJaud Ha MOHO- U JUTHOPHUIIHOE CKpEIIUBAaHUE,
CIICTIJICHHOE HACIJIEJIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHAHOTO CKPEIIMBAHUS U IpEJCKa3aHus
HacJIeI0BaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMIOIHATH Ja00paTOPHBIE U MPAKTUYECKHE PabOThI, COONIIOIATh MpaBuia Mpu padboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 000PYAO0BAHHUEM;

YMEHHE KPUTUYECKH OICHMBAaTh W HHTEPIPETHPOBATH HHPOPMALUIO  OHOIOTUYECKOTO
COJIepKaHusl, BKJIIOYAIOIIYIO NCEBIOHAYYHbIE 3HAHMS U3 PA3IMYHBIX UCTOYHUKOB (CpEJCTBA MacCOBOU
uHpOpMalNY, HAYYHO-TIONMYJISIPHBIE MAaTEpUalbl), STHUYECKUE ACTIEKTHl COBPEMEHHBIX HCCIIEOBAaHUI B
OHMOJI0THH, METUITNHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIICHWMSI, 0000IIast OMOIOTUYECKYIO
nH(OPMAIINIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATUIHHBIN anmapat OMOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OcBOeHUs ydyeOHoro npeamera «buonorus» 6 11 knacce AOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe€ M pOJM OWOJNOTMH B CHCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAYUYHOI KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJAE POCCHHUCKHX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(yHKIIMOHATFHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelleH sl )KU3HEHHBIX 33]1aY;

YMEHHUE pACKpBIBAaTh COJEpKaHHWE OMOJIOTMYECKUX TEPMHHOB W TOHSATHI: BUJ, MOIYJISALUS,
reHo(OoH/, 3BOJIOLMSA, JBWXYIIWE CHIbI ((aKTOpbl) HBOJIIOLMU, MPUCIOCOOIIEHHOCTh OPraHU3MOB,
BUI000pa30BaHue, 3KOJIOTUYECKHE (PAKTOPbI, FIKOCUCTEMA, IPOTYLIEHThI, KOHCYMEHTHI, pEAYLIEHTHI, LIeMTH
MMATaHUSI, SKOJIOTUYECKas MUpaMuIia, OuoreoreHo3, ornocdepa;

YMEHHUE u3jaraTh OHosorudeckue Teopuu (3BosronoHHas Teopus Y. JlapBuHA, cHHTeTHYeCKas
TEOpHs IBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apojsimeBoro cxoactBa K. M. bapa, depenoBanus
TJIaBHBIX HampaBlieHui u myteit sBomonuu A. H. CeBepiioBa, yuenus o 6uochepe B. U. Bepranckoro),
OTIPENIENATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJIaMU HAayYHOT'O MO3HAHUS B OMOJIOTMM: HAONIOJIEHHE M OMUCAHUE KHUBBIX
CUCTEM, IIPOLIECCOB M SBJIEHUH, OpraHu3alus U TMPOBEACHHE OHOJOTUYECKOr0 HKCIIEPUMEHTA,
BBIIBKCHHUE THUIIOTE3bI, BBIBICHUE 3aBUCHMOCTH MEXIY HCCIEAYEMBIMH BEIMYMHAMH, OOBSCHEHHE
MOJIyYE€HHBIX PEe3yJbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHATUH, TEOPUNH M 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbl HA OCHOBAHHHM MOJTYYECHHBIX PE3yJIbTaTOB;

yMEHHE BBIIETATh CYIIECTBEHHbIE NpPHU3HAKKM CTPOEHUS OWOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOTYJIAUUI, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHWOTeOLIEHO30B M 3KOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOW  WM3MEHUMBOCTH,  €CTECTBEHHOro  oTOOpa,  BUA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPIraHU3MOB, JIEHCTBHUSA HSKOJIOTHYECKUX (PAaKTOPOB HA OpraHU3MBbI, IepeHoca
BEIIECTB M IMOTOKA HHEPrUM B HSKOCUCTEMAaX, AHTPOINOTECHHBIX H3MEHEHUH B OSKOCHUCTEMaX CBOEH
MECTHOCTH, KPyrOBOPOTA BEILIECTB U OMOT€OXMMHUECKUX ITUKIOB B Ouocdepe;

yMEHHE MPUMEHSTh MOJyUYEeHHbIE 3HAHUS 17151 O0BSICHEHHUS] OMOIOrMUECKUX MPOIECCOB U SBJICHUH,



JUTSL TIPUHSITHST TIPAKTUYECKUX PEIICHU B MOBCEIHEBHOMN JKM3HU C IIETBI0 00ecredYeHus Oe30MacHOCTH
CBOETO 3/I0pOBbS M 3/I0pPOBbS OKpPYKAIOMIMX JIOJEH, COOMIOACHHS HOPM TPaMOTHOTO TOBEJCHHS B
OKpyXarollel MPUPOAHON cpede, TOHHMMAaHHE HEOOXOJUMOCTH HCIONIB30BAaHUS  JIOCTH)KCHUU
COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIIBHOTO MPUPOI0TIONb30BAHMUS;

YMEHHE pelaTh JIeMEHTapHbIe OMOIOrHYecKHe 3a7aui, COCTABIIATh CXEMbI IIEPEHOCA BEIIECTB U
SHEPTHH B KOCHCTeMax (I1eTH MUTAHUS );

YMEHHE BBIMOIHATH Ja00paTOPHBIE U MPAKTUYECKHE PabOoThI, COONIIOIATh MpaBuUia Mpu padboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYA0BAHHUEM;

YMEHHE KPUTUYECKH OICHMBAaTh M HMHTEPIPETHPOBATh HMHPOPMALUIO OHOIOTHYECKOTO
COJlepKaHusl, BKJIIOYAIOIIYIO NCEBIOHAYYHbIE 3HAHMS U3 PA3IUYHBIX MCTOYHUKOB (CpEACTBA MacCOBOU
uHpOpMalMY, HAyYHO-TIOMYJSIPHbIE MaTepHalibl), paccMaTpuBaTh IJIOOATBHBIE HKOJOTHUYECKUE
po0GJIeMBbI COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIICHMSI, 0000IIass OMOIOTUIECKYIO
nH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATUIHBIN annapat OMOJIOTHH.

Conep:xxanue 00y4eHust

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buomoruss xak Hayka. CBsi3p Ouonornu ¢ OOIIECTBEHHBIMH, TEXHHYECKHUMU M JPYTUMHU
€CTECTBEHHBIMH HayKaMH, ¢puiiocopueil, STUKOH, 3CTETUKOH U ITpaBoM. Posib 6Guosioruu B popMUpOBaHUU
COBPEMEHHOW HAyYHOH KapTUHBI Mupa. CucTtemMa OMOIOrHYecKHX HayK.

Metoabl TO3HAaHUS KUBOM HpUPOAbl (HAOIIOAEHUE, SKCIEPUMEHT, OIMCaHHWE, H3MEpEHue,
Kiaccuukanus, MOICIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpos, k. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeTobl TO3HAHUS KUBOW IPUPOABIY.

JlabopaTopHble U NPaKTHYeCKUE PadoThI:

IIpaktnyeckass pabora Ne 1. «Mcnonbp3oBaHue pa3lnU4YHBIX METOAOB MPH  H3Y4YEHUH
OMOJIOTrMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTEMBbI M X OPraHU3AIUA.

XKussie cucremsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ouonorun. OTINYHE KHUBBIX CUCTEM OT
HEOPraHU4eCcKOM MPUPOIBI.

CpoiicTBa OMocucTeM M HX pa3HOOOpaszue. YPOBHH OpraHU3alluy OMOCHCTEM: MOJIEKYJISIPHBIH,

KJIETOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, MOMYJISIIUOHHO-BUIO0BO, SKOCUCTEMHBIHN
(OmoreoneHOTHUECKUH ), OUOCEPHBIH.
JdemoHcTpaumnu:

Tabnuie! u cxeMbl: « OCHOBHBIE TIPU3HAKY JKU3HI», « Y POBHU OPTaHHU3AIUH KUBOUN MPUPOIBI».

Oo6opynoBanue: moaens mosekynsl JJHK.

Tema 3. XumMH4eCKHi COCTAB U CTPOCHHE KJICTKH.

XHUMUYECKUN COCTaB KIETKU. XUMUYECKHUE FJIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. Bosia u
MUHEpaJbHbIEC BEIIECTBA.

DYHKIIMY BOJBI U MUHEPATBHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMoTHYecKkoro 0anaHca.

benku. CoctaB u cTpoeHune OenkoB. AMHUHOKHUCIOTHI — MOHOMephI OenkoB. HesameHumble U
3aMEHUMBIE AMUHOKHCIOTHI. AMHWHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpPBl OCJIKOBOW MOJEKYJIBI
(mepBuYHasi, BTOpWUYHAS, TPETUYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
buonornueckne GpyHKIMN OEIKOB.

@®epmeHTl — Ouonormueckue KatanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IEHTP,
cybcrpatHas cnenuduanocts. Kodepmentsl. Buramunpl. OTinuus (HEpMEHTOB OT HEOPTaHUYECKHX
KaTaanu3aTopOB.

VYrieBonpl: MoHOcaxapunbl (TIIIOKO3a, pubo3a W Je30Kcuprbo03a), aucaxapuabl (caxaposa,
JIAKTO3a) U TOJMcCaXapuabl (Kpaxmall, TITUKOTeH, eJITI0103a). buonornyeckue GyHKIIMHN YTIIEBOIOB.

Jlunmuaer: Tpurmunepunsl, Gochomunuaer, crepounsl. 'mapodunbHO-THAPOGOOHBIE CBOMCTBA.
buonornueckue ¢ynkmun snununoB. CpaBHEHHE YIIIEBOAOB, OEJIKOB M JIMIUAOB KAaK HCTOYHUKOB
SHEPTHH.



HyxneunoBbie kucnotsl: JJHK um PHK. Hyxneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KHUCIOT.
Crpoenue n ¢pynknuu JIHK. Ctpoenune u dynkuuu PHK. Buast PHK. AT®: ctpoenue u dyHkmm.

[Mutonorus — Hayka o kietke. KineTounas Teopus — mpumep B3auMOJEHCTBUA uiei U (HaKToB B
Hay4YHOM IO3HAHUHU. MeTO bl H3yUEHHUsI KIETKU.

Krnerka kak memoctHas »xuBas cucrema. OOmuMe NpU3HAKH KIETOK: 3aMKHYTas HapyKHAs
MemOpana, mosiekyibsl JIHK kak renernueckwmii anmapar, cucteMa cuHTe3a 0enka.

Tumbl  KJIETOK:  dyKapuHOTHYECKas U NpokapuoTuueckas. OCOOCHHOCTH  CTPOCHHS
MpOKapHoOTHUECKOM KieTKU. Kiterounas crtenka Oaktepuit. CTpoeHHE SYKAPUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TJUKOKAJIUKC, HX (QYHKIUH.
[Tnazmatudeckas MemOpaHa, e€ cBoiicTBa U QyHkiuu. [lurornasma u e€ opranouasl. OgHOMEMOpPaHHBIC
opranouasl kietku: OIIC, ammapatr ['onbmxu, nau3zocomsl. [lolyaBTOHOMHBIE OPraHOWIbl KIIETKU:
MUTOXOHAPHUH, TIacTuabl. [IpoucxoxaeHne MUTOXOHAPUH u miactua. Bunsl mmactun. HememOpanubie
OpraHoubl KJIETKH: PUOOCOMBI, KIETOYHBIM WEHTP, LEHTPHOIM, PECHUYKU, KIYTUKH. DyHKIUU
OpPraHOUJIOB KJIETKHU. BKiroueHus.

SAnpo — perynsTopHblid neHTp KieTku. CTpoeHue snpa: siiaepHas 000J104Ka, KapuoILia3Ma,
XPOMAaTHH, SAPHIIIKO. XPOMOCOMBI.

TpancnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M.
Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHue XMMHYECKUX 3JIEMEHTOB B HEXKMBOW mpupoze», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B KMBOU MPUPOJIE».

Tabmunps! u cxemsl: «Ilepuoguueckas TabnuIa XUMHUYECKUX 3JIEMEHTOB», «CTPOCHHE MOJIEKYJIbI
Boab», «buocuHTe3 Oenmka», «CTpoeHue Moyekynbl Oenmka», «Ctpoenue depmenta», «HykinenHoBbIe
kuciotel. JJHK», «Ctpoenue moinekynsl AT®», «CTpoeHHEe 3yKapuOTUUECKON KIETKW», «CTpoeHue
KUBOTHON KIIeTKW», «CTpoeHHe pacTUTENbHOM KIeTKW», «CTpoeHue MpOKapuOTHYECKON KIIETKN»,
«CTpoeHue s1pa KIEeTKN», « YTIeBOAbD», «JIunuasn.

OOopynoBaHue: CBETOBOH MHUKPOCKOI, OOOpyJOBaHHME [UIsl TIPOBEICHHS  HAOIIOJICHHMA,
H3MEpEeHuil, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIBHBIX KIETOK.

JlabopaTopHble M PaKTHYeCKUEe PadoThI:

Jlaboparopnas pabora Ne 1. «M3yueHne KaTalUTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpHUMEpe
aMuIIa3bl WM KaTajaasbl)».

Jlaboparopnast pabota Ne 2. «3ydeHre CTPOCHHS KJIETOK PACTCHHH, )KUBOTHBIX M OaKTEpUH MO/
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

Tema 4. ’KKuszHeaesiTeJIbHOCTh KICTKH.

OOmeH BemiecTB, WM META0OMU3M. ACCUMUIIAIMS (TUIACTUYECKUH OOMEH) W JUCCUMUIIALIUS
(pHEpreTHYecKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTaboau3ma. Poslb 3aKOHOB COXpaHEHUSs
BEIIECTB M SHEPTUU B IOHUMaHUU METa00IM3Ma.

Tunsl oOMeHa BeriecTB: aBTOTPO(HBIN U rerepoTpodHblil. Posib pepMeHTOB B 0OMEHE BEIIECTB U
MPEBPAICHUH YHEPTUU B KIIETKE.

®orocunres. CBeroBas u TeMHOBas (a3bl porocuHTe3a. Peakunuu gporocunresa. IhPpexkTHBHOCTD
¢dorocunTe3a. 3HaueHue GoTocuHTE3a I KU3HU Ha 3emuie. BinusiHue ycnoBuil cpeapl Ha GOTOCHHTE3 U
CIOCOOBI TIOBBIMIEHHUS €r0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCUHTE3upYIolue OakTepun. 3HaUeHnEe XeMOCUHTE3a JIJIs )KU3HHU Ha 3eMIie.

OHepreTudeckuii oOMeH B KieTke. PacmiensyieHue BelIecTB, BBIACICHHE M aKKyMYJIHWPOBaHUE
SHEpPIruu B KIETKE. DTambl 3HepreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabl. Kucinopoanoe
OKHCJICHWE, WIH KjleTouHoe nbixanue. OxuciautensHoe ¢ochopunupoBanue. IHPEKTHUBHOCTD
JHEPreTHYECKOro oOMeHa.

Peaknun matpuunoro cunresa. ['eneruueckas uHbopmarus u JJHK. Peanuzanus renernyeckoi
uHpopManuu B KieTke. ['eHeTHueckuii kox u ero cpoicTra. TpaHckpunius — MaTpuuHbii cunre3 PHK.
Tpancnsamus — 6uocuHTe3 Oenka. Dtambl TpaHcasauu. KomupoBanue aMUHOKHCIOT. Ponb pubocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢Gopmbl xu3Hu — BUpYychl. Mctopus otkpeitus BupycoB (Jl. U. MBaHOBCKmMiA).



OcCo0OeHHOCTH CTPOCHUS M KU3HEHHOTO IMKJIa BUpYcoB. bakTepuodaru. bone3nu pacteHuid, >)kKUBOTHBIX U
YeJI0BEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo30yaurens CITN da.
OOpaTHasi TpaHCKpUMIMUS, peBepTaza W WHTerpasza. lIpoduiakThka pacrnpoCTPaHEHUS BHPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tumbl mutaHus», «Mertabomuzm», «MHUTOXOHAPUD», «DHEPreTHUSCKUN
obmen», «Xmoporacty, «Dorocuntes», «Ctpoenune JTHK», «CtpoeHne u GyHKIIMOHMPOBAHUE TEHAY,
«Cunre3 Genkay, «['enernueckuii kon», «Bupycs», «bakrepuodarny, «CTpoeHne U KU3HEHHBIA LUKI
Bupyca CIIN/]a, 6akrepuodaray, «Permmmkanus JJHK».

Ob6opynoBanwue: moaenu-anmumkanuu «Yasoenne JJHK u tpanckpunmmsy», «buocunres 6emkay,
«CtpoeHnue kineTkn», Mojienb cTtpykrypol JTHK.

Tema 5. PasMHoOkeHUe U MHAUMBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KiteTounslii UK, WK KU3HEHHBIA UK KIeTKU. MHTepdasza u muto3. IIpomeccel, mpoTekaromue
B uHTepdaze. Permukanus — peakuus marpuunoro cuaresza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
HaOOp — KaproTUI. J{MIJIOUTHBIA U TalJIOUTHBIA XpOMOCOMHBIE Habopbl. XpoMaTuabl. Llutonoruueckue
OCHOBBI Pa3MHOXEHUS U UHUBUIyATIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne xnetkun — muto3. Cragum mwurtosa. lIpouecchl, mpoucxonasiipe Ha pa3HbIX CTAIUAX
MHTO3a. BUOJIOrHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rudesb KIeTKH — aromnTo3.

@dopMBI Pa3MHOKEHUSI OPTaHU3MOB: OECTojoe W IMOJIOBOE. BuIbl 0ECroioro pa3MHOXKCHHUS:
JICJICHHe HaJBO€, TIOYKOBAaHME OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE
pasmHokeHue. ckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAYEHHUE /ISl CEJICKIIUH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Metioz. Ctaauu meio3a. [Ipoieccsl, mpoucxoasiire Ha cTaausx meiosza. [loBegenue xpomocom B
Meito3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HAYEHHUE Me03a.

l'ameTorenes — mporecc 0Opa30BaHUS IOJOBBIX KIETOK Yy JKUBOTHBIX. [lOJIOBBIE >KEe3bl:
CEMEHHHKH U simuHuKHU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIIepMaTo30U/I, SIHIeKIeTKa)
— cmnepMaroreHe3 ©  oBoreHe3. (OCOOCHHOCTH CTPOEHHUS SUIEKIETOK U CIIEPMAaTO30HMIOB.
OmnonotBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOreHE3). OMOpHOHAIbHOE pa3BUTHE (IMOpUOreHe3). OTarbl
SMOpPHOHANILHOTO PAa3BUTHSA Yy TMO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHWE, TacTpPyJALUs, OPTraHOTEHE3.
[TocTomOpuoHanbHOE  pa3BUTHE. THUNBI  MOCTAIMOPHUOHAIBHOTO  PAa3BUTHUSA: MPSMOE, HENPAMOe
(MmrmunHOYHOE). BiusiHue cpefibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CTIOCOOHBIE BHI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOIO PACTECHHS: CTPOCHUE CEMEHH, CTAaJIUH
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmumer w0 cxembl: «DoOpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «/[BoifHOE OMIOAOTBOpEHUE Y
LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXXEHUE pacTeHMiD», «JleleHue KIeTKHu OaxTepuii»,
«CTpoeHne MonoBbIX KIETOK», «CTpoeHue Xxpomocombly, «Knetounsrii umkn», «Pemnmmkanus IHK»,
«Mwutozy», «Menos», «lIpsiMoe n Henpsamoe pa3BUTHeY, «['amMeToreHe3 y MIEKONMUTAOIINX U YEIOBEKa,
«OCHOBHBIE CTAa/IUA OHTOTEHE3a.

O6opynoBaHue:  MHUKPOCKOI,  MHKporpenaparsl  «CnepMaTo30uibl  MIJIEKOIMHUTAIOMIETOY,
«Siueknerka miekonuTarouiero», «KapuokuHe3 B KieTKax KOpeIIKa JyKa», MarHUTHas MOJEIb-
anmuukanus «Jlenenue knetkny», moaens JJHK, monens Meradaznoit XpoMoCOMEI.

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmomenue muTo3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTMPEIapaTax.

Jlaboparopnast pabora Ne 4. «M3yueHue CTpOEHHUS TIOJNOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HaciieacTBeHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[IpenMer u 3amaun reHeTUkH. Mctopus pa3BUTHS T€HETHKH. POIb IIUTOIOTHM B SMOPHUOIOTHH B
CTaHOBJICHUM T'€HETUKH. BKkiiaj poccHiCKMX M 3apyOeXHBIX YUEHBIX B pa3BUTHE TeHETHKU. MeTossl



TCHETUKH  (TMOPUIOJIIOTUYECKUN, IIMTOTEHETHYECKHH, MOJIEKYJIsipHO-TeHeThdeckuii). OCHOBHBIE
TE€HETUYECKUE MOHATHUS. [ eHeTHnuecKass CMMBOJIMKA, UCIIOJIb3yEMasl B CXEMaxX CKPEIMBaHUM.
3aKOHOMEPHOCTH HACJIEZIOBaHUS TPU3HAKOB, ycTaHOBIeHHBbIE I'. Menaenem. MoHorubpuaHoe
CKpelllMBaHue. 3aKOH e€IuHO000pasus ruépuaoB mnepBoro nokosjeHus. [IpaBmio nomuHupoBaHMs. 3aKOH
paciuenaeHus pu3HakoB. I 'unoresa unctorsl rameT. [1oHOE ¥ HETOIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpELIUBaHNUE. 3aKkoH HE3aBUCHUMOIO HacJIeq0BaHUs MIPU3HAKOB.
L{uToreHeTnueckne OCHOBBI ~ TUTHOPUAHOTO  CKpPEIIMBAaHUS.  AHAIM3MPYIOLIEe  CKpEIIUBaHHE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEUIMBAHUS 7S ONIPEIeTICHHS T€HOTUIIa OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. MopraHa mo CHEIUIGHHOMY HACJEIOBaHUIO
reHoB. HapynieHnue cuenieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTHU. | eHEeTHUeCKHE KapThl.

I'enetnka moma. XpOMOCOMHOE OIpeaeneHue Mnoja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsble U rereporaMeTHble Opranu3Mbl. HacienoBanue npu3sHakoB, CLEMJIEHHBIX C ITOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTH: HEHACIIEICTBEHHAs W HacleICTBeHHas. Ponb cpeasl B
HEHACIIEICTBEHHON U3MEHYUBOCTH. XapaKkTepucTUKa MOTU(PHUKAITMOHHON U3MEHYUBOCTH.
Bapuauvonssli psn u BapuauumoHHas KpuBas. Hopma peaknuum npusHaka. KonudecTBeHHblE U
KayeCTBEHHbIE IPU3HAKU M UX HOpMa peakiun. CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

Hacnencreennasi, wiy reHoTunuyeckas, ”3MeH4nBocTh. KoMOMHAaTUBHAST U3MEHUYUBOCTh. Meiio3
U TIOJIOBOM TMpoOIlecC — OCHOBa KOMOWMHAaTHUBHOMW W3MEHYMBOCTH. MyTallMOHHAs W3MEHYHUBOCTb.
Knaccubukanus MyTanuii: TeHHbIE, XPOMOCOMHBIE, TIeHOMHble. YacToTa M NPUYUHBI MYyTallHi.
Myrarennsie (GaxkTopbl. 3aKOH TOMOJOTMYECKHX pSAJOB B HAcJeICTBEHHOM wu3MmeHunmBoctn H. W.
Bagsunosa.

BHesiiepHast HacI€1CTBEHHOCTh U U3MEHUUBOCTb.

I'enetuka 4yenoBeka. Kapuotun denoBeka. (OCHOBHBIE METOJbl TIE€HETUKH 4EJIOBEKa:
TeHEATOTMYEeCKHiA, OJIM3HELOBBIH, HUTOICHETHUECKUH, OMOXMMHUYECKUN, MOJEKYJISIPHO-TEHETUYECCKHA.
CoBpeMEHHOE OIpeJeeHNe IeHOTHUNA: MOJHOT€HOMHOE CEKBEHHPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomoisto [11[P-ananuza. Hacnencreennsie 3a001€BaHus YeI0BEKA: T€HHbIE 00JIe3HU, O0IE3HU C
HACJIE/ICTBEHHOM MpeApacnoioKeHHOCThIO, XPOMOCOMHBIE 0ose3Hu. ComaThueckue U TeHepaTUBHBIC
myTaiui. CTBOJIOBBIE KJIETKU. [IpUHIMIIBI 310pOoBOrO 00pa3a XKHU3HH, AMATHOCTHKH, MPOPUIAKTUKA U
JIeUYeHHUsl TeHEeTHYeCKUX Ooje3Hel. MelInKo-TeHeTHYeCKOe KOHCYIbTUPOBaHHE. 3HAUCHUE METUIIMTHCKOM
TE€HETUKH B NPEAOTBPAILIEHNH U JIEYEHUH T€HETUYECKUX 3a00JIeBaHUN Yell0BeKa.

JdemoHncTpauuu:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecorckuid,
H. W. BaBuios.

Tabnuue! u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOr€HETHYEeCKasi OCHOBaY, «3aKOH
paciiernyeHuss M ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI Tamer», «Jlurubpunnoe
CKpelBaHue», «Lluronorunueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUsmY, «Meio3», «B3aumozeicTeue
aJJIENbHBIX TE€HOBY», «l eHeTHYecKue KapThl pacTEeHUll, *UBOTHBIX U 4YeloBeKa», «['eHeTuka momay,
«3aKOHOMEpPHOCTH HAacJIEJOBaHMs, CLEIUIEHHOIO C ToJoM», «KapuoTumbl 4yenoBeka M KHBOTHBIXY,
«Buapl u3meHunBOCTHY, «MoauduKalmoHHass W3MEHUHUBOCTHY, «HacnemoBanue pesyc-gpakropay,
«I"eneTnka rpynmn kpoBu», « MyTallMOHHAas: U3AMEHYUBOCTDY.

Ob6opynoBanue:  mojenu-anmuukanuu — «MoHoruOpunHoe — ckpemuBaHue»,  «Hemomnoe
JOMUHHMpOBaHueY, «Jurubpunnoe ckpeuBanue», «llepekpécT XpoMOCOM», MHKPOCKON U
MuKporpenapat «Jlpo3odunay (Hopma, MyTtaruu (opMbl KPBUIBEB U OKpacKu Tena), repdbapuii «['opox
IIOCEBHOM.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

JlaGopatopnass pabora Ne 5. «l3yueHue pe3yibTaTOB MOHOTHMOPUIHOTO M JUTHOPUIHOTO
CKPEIIMBAHUA Y IPO30(UIIBI HA TOTOBBIX MUKPOIpENapaTaxy.

JlaGopatopnass pabora Ne 6. «M3yuenue MOIUPUKAIMOHHONW W3MEHYHBOCTH, IOCTPOCHUE
BapHaIlMOHHOIO PAJIa U BAPUALIUOHHOU KPUBOW».

JlaGopaTopnast pabota Ne 7. « AHanmu3 MyTaiuii y Jpo30(uisl Ha TOTOBBIX MUKpOIpenapaTaxy.

[TpakTrueckas padota Ne 2. «CocTaBiIeHHE U aHAIN3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa M TpoIECC. 3apOoKJICHHE CeleKIMUu W aomectukanus. Yuenue H. U.



BaBunoBa 0 TIeHTpax MPOUCXOXKACHUS W  MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpbl
MIPOMCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, TOpOAQA, IITAMM.

CoBpeMeHHbBIE METO/BI CelleKIMU. MacCcoBBI U UHAMBHYaJIbHBIN OTOOPHI B CENEKIIUN PACTCHUN
u KuBOTHBIX. OIeHKa 3KcTephepa. biM3KOpoACTBEHHOE CKpellMBaHWE — HMHOpPUAMHT. YucTtas JUHHSL.
CkpemnBanue 4HCTHIX JUHMUA. [erepos3uc, mnm rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE —
aytopunuur. OtpanéHHas rubpuguzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJIy4eHHE
MOJIMILIONOB. JIOCTHIKEHMSI CEJIEKIIUU PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak oOTpaciab NPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3JaHUs
pexombunanTHo JIHK m TpaHcreHHbIX opranu3moB. Kierounas umkeHepusi. KieTouHble KyJNbTYypBI.
MUuKpOKIIOHaIBHOE pa3MHOYKEHUE pacTeHui. KionupoBanue BBICOKOIIPOYKTUBHBIX
CENIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE M 3Thdeckue mpobiembl. MO — reneTmuecku
MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. N. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. lBaHoB.

Tabmuuer u cxembl: kapta «L[eHTpBI MPOUCXOXKICHNUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHHID»,
«ITopoapl pOMamIHMX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHMit», «OTmanéHHas TuOpuAN3aLUL,
«Pabotel akamemuka M. @. MBanosay, «llomummonaus», «O0beKThl OMOTEXHOJIOTHHY, «KieTouHble
KYJIbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSDKU IUIOJJOB U KOPHETJIOZ0B AMKHX (OPM U KYJIbTYPHBIX COPTOB pacTEeHH,
repOapuii «CeabCKOX035UCTBEHHBIC PACTECHUS.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTH)KEHUS CEJICKLIMHW pAcTeHUH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIHUIO, MJIEMEHHYIO (DepMy, COPTOUCTIBITATEIbHBIN YUaCTOK, B TEIIMYHOE XO35HCTBO,
71a00paTOpPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. DBo/nronMOHHAsA OHOJIOTHS.

[IpeanochIku BO3HUKHOBEHHS SBOJIONMOHHON TEOpUU. DBOJIOIMOHHAS TEOPHUS U €€ MECTO B
Ouonorun. BiusHue 3BOTIONMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U IPYTUX HayK.

CupnerenbcTtBa 3BoMOIMU. [laneoHToOrM4Yeckue: MOCIEeI0BAaTEIbHOCTh IOSBICHUS BHUIOB B
MaJI€OHTOIOTUYECKOM JIeTOHCH, nepexoanbie (opMbl. buoreorpadudeckue: cXoACTBO U paznudue dayH
1 (IIOp MaTEpPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOJICTBA W  pa3IMyuusi HSMOPHUOHOB pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, AHAJIOIMYHbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKUE:  CXOJACTBO  MEXaHHW3MOB  HACIEACTBEHHOCTM U OCHOBHBIX
MeTa0OTUYECKUX MyTel Y BCEX OPraHU3MOB.

OpomonvoHHas Tteopuss Y. JlapuHa. IIpennocbulku BO3HUKHOBEHMS JapBUHH3Ma. [[Brokyiuue
CHJIBI ABOJIOIMM BUAOB MO JlapBuHy (M30BITOYHOE pa3MHOXKEHHE INPH OTPAHUYEHHOCTU PECYPCOB,
HeomnpeaenéHHas U3MEHIUBOCTh, 00ph0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunternueckas Teopus 3Botorun (CTID) u e€ 0CHOBHBIE TIOJOKEHHUS.

Muxkpososmtonus. [Tonynsus Kak equHUIA BUIAa U BOJIOLUH.

JBwxyume cuiabl ((GakTopbl) SBOJNIOLMU BUAOB B Hpupoie. MyTallMOHHBIH Tmpouecc |
KOMOMHaTHBHAsI U3MEHUHUBOCTH. [lonynsimonHble BOJHBI U Apeiid reHoB. M3onauusa u murpanus.

EcrecTBenHbIil 0T00p — Hanpassromuii pakrop Bostori. @OpPMbI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT OpraHU3MOB Kak pe3yibTaT 3Bojtonuu. Ilpumepsl npucnocobieHuit y
Opranu3MoB. ApoMopd03bl U UAHO0AAANI TAIIUH.

Bunx wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIe (OPMBI  BHI000Opa30BaAHUS:
reorpagpuueckoe, IKOJIOTHIECKOE.

Maxkpospomonisi.  PopMbl  3BOMIONMM:  (puseTHUecKas, JAUBEPreHTHas, KOHBEpreHTHasl,
napasenbHas. HeoOpatumocTs 3BoMOLNN.

[IpoucxoxaeHue OT HecHeNMAIU3UPOBAHHBIX MpeakoB. lIporpeccupyromas crnenuain3anus.
AJlaniTUBHAS paualus.

JdemoHcTpaumuu:

[Moptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. [Japsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens,
®. Mroep, A. H. Ceep1ios.



Tabnmumpl 1 cxembl: «Pa3BUTHE OpPraHUYECKOr0 MHpa Ha 3emie», «3apoibIIf MO3BOHOYHBIX
JKUBOTHBIX», «Apxeontepurc», «Dopmbel O0prOBI 3a cymecTBoBaHUe», «EcTecTBeHHBIH OTOOPY,
«Muoroobpa3ue  copToB  pacTeHHid», «MHoroobpasue TOpOJ  KUBOTHBIX»,  «llomymsiumy,
«MyTanMoHHass HM3MEHUYUBOCTH», «ApoMopdo3sly, «Wanoamanramum», «OOmas aereHepamms»,
«/IBmwxymue cuibl sBomonun», «Kapra-cxema mapmpyra myrtemectBuss Y. [lapsuna», «bopnba 3a
cymectBoBaHue», «llpucrnocobnenHoct opranusmoB», «l'eorpaduueckoe  BHUI00Opa3OBaHUE,
«DKOJIOTHYECKOE BUA000PA30BAHHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH, HA0Op IIJI0JI0B U CEMsIH,
Koyekust «lIpumepsl 3alIUTHBIX MPHUCIIOCOOICHUN Y JKMBOTHBIX», MOJelb «OCHOBHBIC HarpaBlICHUS
3BOJIIOLIMMY, 00bEMHA MOIeNb «CTPOEHHE FOJIOBHOT'O MO3Ta MMO3BOHOYHBIX).

Bbuoreorpaduyeckas xapra Mupa, KOeKus «PopMbl COXpaHHOCTH UCKOMAEMBIX XHUBOTHBIX U
pacteHuii», wmonenp ammukauus «llepekpéct xpomocom», BiIaxHble Ipenaparbl  «Pa3BuTue
HAcCeKoMOroy», «Pa3Buthe narymkny, Mukponpenapar «Jpozodpunay (Hopma, MyTauuu GOpMbI KPbUIbEB
1 OKpPacKH Teja).

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPUION.

Jlaboparopuas pabora Ne 2. «Onucanue MpHUCIIOCOOICHHOCTH OpraHu3Ma U € OTHOCHUTEIIBHOTO
XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KM3HU HA 3emJie.

JloHayuyHble MIPEACTABICHUS O 3apOXKIACHUU KW3HU. HayuHble TMIIOTE3bl BOZHUKHOBEHUS JKU3HU
Ha 3emyie: aOMOreHe3 W MaHCHepMus. XHUMUYECKas 3BONIOLUSA. AOHWOTEHHBI CHHTE3 OpraHMYECKHX
BEILIECTB W3 HEOPraHWYECKHUX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW HBOJIOLUU.
Hauanbuble stamel Ouonmormdeckoit spomronmu. [umoresa PHK-mupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE MPOTOKIETKH. [lepBbie KineTku u ux 3Bosronus. @opMupoBaHUE OCHOBHBIX
TPYIII )KUBBIX OPTAaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuojam. Katapxei. Apxeickas U mpoTepo30McKas 3pbl.
[Taneo3olickags spa u €€ mepuoapl: KEMOpPHUICKUM, OPIOBUKCKHM, CHIypUMCKHUI, JEBOHCKH,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3o3oiickas opa u €€ Iepruoabl: TPUACOBBIN, FOPCKUHI, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajeoreHOBbIA, HEOT€HOBbBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa M TeOJOTMYecKuX ImpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
PaCTUTENHHOTO M KHUBOTHOTO MuUpa. ApomMopdo3bl y pacTeHHi U >KMBOTHBIX. [losiBlieHue, pacuBeT u
BBIMUpaHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCcKOro Mrupa Kak OTpa)K€Hue 3BOJIIOIUU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpPraHHU3MOB.

DBOIONUS YeJoBeKa. AHTPOIOJIOrHsl Kak Hayka. Pa3BuTue mpeicTaBiieHUH O MPOUCXOXKICHUH
yesoBeka. MeTonpl M3ydeHus aHrponoreHe3a. CXOACTBa M pas3inyMsl 4YEJIOBEKA M JKUBOTHBIX.
CucremaTuecKkoe NOJI0KEHUE YeI0BeKa.

JBwxyume cuibl (pakTopsl) aHTpornorenesza. HacnencrBeHHass M3MEHYMBOCTh U €CTECTBEHHBIH
ot6op. OO1IecTBEHHBIN 00pa3 )KU3HH, U3TOTOBJIECHUE OPYAHI Tpy1a, MBIIJIEHUE, PEYb.

OCHOBHBIE CTaUM U BETBU SBOJIIOIMM YEJIOBEKA: aBCTpajonuTeku, Yenosek ymensiid, Yenosek
npsaMoxosamui, YenoBek HeaHnepranbCkuil, UenoBek pa3ymHbli. HaxoIKum HCKOmaembIX OCTaTKOB,
BpeMsl CyIIECTBOBaHUsI, 001aCTh pacpOCTpaHeHusl, 00BEM rOJIOBHOTO MO3Ta, 00pa3 *KU3HH, OPYIHSL.

UYenoseueckne packl. OCHOBHBIC OONBINHE pachkl: €BpONeoWHAs (€Bpas3uiickas), HErpo-
aBCTpaJIOU IHAs (3xBaTOpHANBbHAS), MOHTOJIONTHAS (a3maTcko-aMepuKaHCKas). Uepthl
MPUCTIOCOOJICHHOCTH TPECTaBUTENeH YEIOBEUEeCKHX pac K YCIOBUSAM CyIIECTBOBaHUS. EIWHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y. lapsus.

Tabmuupl u cxembl: «Bo3aukHOBeHHe COTHEYHOW CHCTEMBbI», «Pa3BUTHE OpraHMYEeCKOro MHpay,
«PactutenbHas kineTka», «KuBoTHas kieTka», «[Ipokapumoruueckas kietka», «CoBpeMeHHasi cUCTEMa
OpraHM4YecKoro mMupa», «CpaBHEHHE aHATOMUYECKHX UYepT CTPOEHHS YeJOBEeKa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTHUECKUX HAXOJOK MPEIKOB COBPEMEHHOTO 4YeJIOBEKay,
«JlpeBueiimue moany, «pesaue moany», «llepBbie coBpeMeHHBIE I, «HeaoBeuecKue pachn.



Ob6opynoBanue: Mmyispku «IIpoucxoxxaenne yeaoBeka» (OIOCTBI aBCTPAJIONMUTEKa, MUTEKAHTPOIA,
HeaHJepTaiblia, KPOMaHbOHIIA), CIETKH UJIH U300pakeHUs KaMEHHBIX OpYyJIUi TEepBOOBITHOTO YeIOBEKa
(xamMHM-4ONIIEpHI, pyOmia, ckpebiia), reOXpoHOJIOTHYecKas Tabauna, KoyuteKuus «PopMbl COXpaHHOCTH
HCKOMAEMbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

[Tpaktnueckass pabora Ne 1. «M3yueHne HMCKOMAeMBIX OCTATKOB PACTCHHM W KUBOTHBIX B
KOJUIEKLIMSIX).

OKcKypcusi «DBOJIOLMS OpPraHMYEcKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeUeCKUl My3eit).

Tema 3. OpranusMbl 4 OKpYyKA0OLIas cpejaa.

OKojorus Kak Hayka. 3aJaud M pasjenbl dKOJIOrMu. MeToJpl 3KOJIOTMYECKUX HCCIIETOBaHUM.
DKOJIOTHYEeCKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpensl 0OuTaHUsI OPraHU3MOB: BOAHAS, HA36MHO-BO3IyIIIHAS, TOYBCHHAs!, BHY TPUOPTaHU3MEHHAs!.

Okonoruueckne  ¢akropel. Kiaccudukanus oskomorndeckux — (GakTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIIOTHIECKUX (DAKTOPOB Ha OPTaHU3MBI.

Abuotnyeckue (akTophl: CBET, Temmeparypa, BiaaxHocTh. Potonepuoausm. [Ipucnocodbnenus
OPTraHU3MOB K JIEHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOIOrHUECKHue pUTMBI.

buotnueckue ¢dakropsl. Buubl OMOTHYECKHX B3aMMOICHCTBHI: KOHKYPEHILHS, XWUITHHYECTBO,
cumbuo3 u ero ¢Gopwmel. IlapazuTusm, Koomepauusi, MyTyalu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO,
HaxJIeOHMYeCTBO). AMEHCAIM3M, HEWTpanu3M. 3HAYCHHE OHMOTHYECKHUX B3aUMOACHCTBUH  JJIs
CYULIECTBOBaHMS OPTaHU3MOB B MIPHPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHEe XapaKTePUCTUKHU Momyasiunid. OCHOBHBIE MMOKA3aTeIH MOMYJISIUN: YUCICHHOCTD,
IUIOTHOCTbB, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalHi. JIMHAMUKA YUCICHHOCTH TOMYJSIUHA U €&
perysus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, 3. I'ekkens.

Tabmumsr u cxemsl: kapta «lIpupognbie 30HBI 3eman», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomynanum», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJSALUUN HHQPY30pHH-
Tyenpkuy, «[lumesbie nenm.

JlaGopaTopHble U MpaKkTH4YeCKHe padoThbi:

Jlaboparoprass pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PACTEHHW W3 Pa3HBIX MECT
oOUTaHUM.

JlaGopaTopnast pabota Ne 4. « BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBO opranu3MoB — OmoIeHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunsl-nomuHanTel. CBA31 B OMOIIEHO3E.

Okojoruueckue cucreMbl (9kocuctembl). llonarne 00 skocuctemMe U OHOTEOIEHO3E.
@DyHKIMOHANbHBIE KOMIOHEHTHI KOCHUCTEMBI: NPOIYLEHTHI, KOHCYMEHTHI, peayleHTbl. KpyroBopot
BEIIECTB M MOTOK SHEpPruu B dKkocucteme. Tpoduueckue (mumieBble) YpOBHH 3KocucTeMBbl. [luineBbie
uenu 1 cetd. OCHOBHBIE TIOKA3aTeNM SKOCHCTEMBI: OMOMacca, MPOAYKIHMs. JKOJIOTUIECKHE MUPAMUIBL:
MPOJYKINH, YUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTDb, CAMOPETYJIALINS, Pa3BUTHE.
Cykueccusi.

[IpupomHble  3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTPOTIOTEHHBIE  DKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOOdKocucTeMbl. buosjormdyeckoe u
XO34MCTBEHHOE 3HAUECHHE arpOIKOCHCTEM H YPOOIKOCUCTEM.

buopaznooOpa3ue kak ¢akrop ycToumBocTH dKOcHUCTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panunpl, coctaB u cTpykrypa O6mochepsl. XKupoe
BemectBO u ero (ynkmun. OcoGeHHOCTH Omochepsl Kak rinobaabHOM 3KocucTeMbl. JlnHamudeckoe
paBHOBeECHE B 00paTHasi CBsI3b B Orocdepe.

KpyroBopoTh! BemecTB U OMOre0XUMHUYECKUE IIUKIIBI DJIEMEHTOB (YIiiepoja, a30Ta). 30HaJIbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuecTBO B Ouocdepe 3emiun. AHTpPONOTeHHbIE W3MEHEHHUs B Ouochepe. ['nmobanbHbIE
9KOJIOTUYECKHE MTPOOIEMBI.

CocymecTBoBaHne TpupoAbl U uenoBeuecTBa. CoxpaHeHHe OHOpa3sHOOOpa3Hsi Kak OCHOBA
ycroiiunBoct  Ouocgepbl. OCHOBa palMOHAJIBHOIO YIPABICHHWsS HPUPOIAHBIMH pecypcaMH U HX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

IToprpetsr: A. [Ix. Tencinu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuuer um cxemsl: «[lumesble nenu», «buomeHno3: coctaB U cTpykTypa», «lIlpuponHsie
coobmiectBay, «llenn mutaHusy, «IKojgoruyeckas nupamuaa», «buocdepa u yemoBek», «IKocucTemMa
LIMPOKOJIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOro Jeca», «buoueHo3 BoxoéMa», «ArpoLeHO3»,
«IIpuMepHbIE aHTPOIIOT€HHBIE BO3JECUCTBUSA Ha NPUPOAY», «BakHeulune HCTOYHUKH 3arpsA3HEHUsS
BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa — BaxHelas coctapistomas 6uocdepsl», «DakTopsl Aerpasanuu
nouBy», «[lapuukoBbiii 3¢ dexT», «DaKTOpbl PaTUOAKTUBHOTO 3arpsi3sHeHHs Ouocdepsr», «OOmas
cTpykTypa Ouocheprl», «Pacmpocrpanenue >xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Omochepb»,
«Kpyrosopot yrinepona B 6uochepe», «KpyroBopot azora B mpupoae».

OO6opynoBaHue: Mojenb-anIuIMKanus «TunuuHbele OHOLEHO3bI», TrepOapuil «PacTurenbHble
coobmiecTBay, Koyekiuu «buorneHos», «BpenuTtenu BakHEHIINX CEIbCKOXO3SHCTBEHHBIX KYJIBTYDPY,
repOoapuM U KOJUICKIMM PACTEHUH M >KMBOTHBIX, NIPUHAIJIEKALINE K Pa3HbIM 3KOJIOIMYECKHM IpyIam
onHoro Buaa, Kpacnas kuura Poccuiickoit denepaunu, n300pakeHUsl 0XpaHIEMbIX BUJOB PACTEHUN U
AKHUBOTHBIX.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | Tema / pa3nen KonnuecTBo JleqaTeIbHOCTh YUHUTEINS C
n/n aKaJIeMUYECKUX | y4eToM pabodeil mporpamMMbl
4acoB, BOCITUTAHUS
OTBOJIUMBIX
Ha OCBOEHHE
TEMBI
Paznen 1. buonorus xak Hayka (1 4ac)
1.1 | buonorus B cuCTeMe HayK 1 -MoJiep>KaHNe B KOJJIEKTHUBE
JIEJIOBOM, IPYKETOOHOM
atMoc(epsl;

-IIOCTPOCHHUE BOCIIUTATEIIHHOMN
JESTEIILHOCTH C yUYEeTOM
KYJBTYPHBIX pa3JIMuui JeTeH,
MOJIOBO3PACTHBIX U
WHIMBUTyJTbHBIX
0COOEHHOCTEN;

-aHaJIU3 PEAILHOTO COCTOSIHUS
Jie] B y4eOHOM KJlacce/TpyIie;

Pazgen 2. )Kusble cuctemsl 1 ux opranu3anus (2 Jaca)

2.1 | MeToapl IO3HAHUS KUBOW TTPUPOJIHI. 1 -IIOCTPOEHHUE BOCIIUTATEILHON
[Ipaxtudeckas pabora Ne 1 «/cnons3oBaHue JESATEIBHOCTH C yUYE€TOM
pa3IUYHBIX METOAOB IIPU U3YyUYCHUN KYJIBTYpPHBIX pa3iIu4uil JeTe,
OMOJIOTHYECKUX OOBEKTOBY II0JIOBO3PACTHBIX U

2.2 1 WHJVBHTy AJIbHBIX
buonornueckue CUCTEMBI, IPOLIECCHI U UX 0coOeHHOCTelH;

U3y4eHHue -aHaJIU3 PEATbHOIO COCTOSHUS

JIeN B y9eOHOM KJIacce/Tpymrie;

Paznen 3. Xumudeckuii COCTaB U CTPOCHUE KJIETKH (8 4acoB)

3.1 | Xumnudeckui cocTaB KIETKA. Boma u 1 -TIpUBJICYEHNE BHUMAHUS
MHWHEPAIBHBIE COJIN 00y4JarImuXCs K ICHHOCTHOMY

3.2 | benku. CoctaB u cTpoeHUe OEITKOB 1 aCIIeKTy M3Yy4aeMbIX Ha ypOKax




3.3 | ®epMeHTH — OMOJOTHYECKUE KaTaar3aTophI. 1 ABJICHUH, OpraHu3aLus
JlabGopaTtopnas padora Ne 1 «M3yuenue UX pabOTHI C TTOTy4aeMOit
KATaTUTHYECKON aKTUBHOCTH (DEPMEHTOBY Ha YPOKE COITHAIBHO

3.4 | Yraesoapl. Jlunuabl 1 3HaYUMOM HH(pOpMaLIUEH;

3.5 | Hyknennossle kucnotsl. ATD 1 -100Yy>K€HHE 00yUYaroIIMXCs

3.6 | McTopus 1 MeTO/bI N3yUeHUs KIETKH. 1 COOIOAaTh Ha ypOKe
Knerounas Teopus OOLICTIPUHSTEIC HOPMBI

3.7 | KieTka Kak 1esiocTHast )KHMBasi CHCTEMa 1 TOBE/ICHHUS, PABUIA OOIICHHS

3.8 | CrpoeHue 3yKapHOTHYECKOM KICTKH. 1 CO CTapUImMn
JIaGopartopHas padora Ne 2 «3yuyenue 1 CBCPCTHHKAMH, PUHIIIBL
CTPOEHHMS KIIETOK PACTEHHUH, )KUBOTHBIX, Y4COHO! JUCLUILTHHBL
rpuOOB M OaKTEpHUi MO MUKPOCKOIIOM Ha 1 CaMOOprann3alni,

TOTOBBIX MUKPOIIpENapaTax 1 UX OMHCAHHE - HAXOKICHUC IICHHOCTHOTO
acrmeKTa y4eOHOro 3HaHUs U
uHpOopManuu, odecredeHne
€ro NOHUMaHUs U
MePEKUBAHUS
00yJarOIMHCS;

Paznen 4. )KuznenesatenbHOCTh KJIETKH (7 4acOB)

4.1 | OOMeH BelecTB Wik MeTa00IN3M 1 -TIPUBJICYEHNE BHUMAHUS

4.2 | ®ortocuHTe3. XEMOCHHTE3 1 00yyaromuxcst K LEHHOCTHOMY

4.3 | DHepreruueckuii 0OMeH 1 aCIICKTy M3Y4acMbIX Ha yPOKax

4.4 | )Ku3HEHHBIN IIUKII KICTKH. JeleHne KIeTKu. 1 SIBIICHUI, OpTaHU3aLlHsT
Murto3. JIaboparopHast padota Ne 3 MX PaOOTHI C MOJTyIaeMOH
«Habmonenrne MuTOo3a B KJIETKaX KOHYUKA Ha ypOKE COHHAILHO
KOpELIKa JyKa Ha TOTOBBIX MUKpOIIpenaparax» 3HAYMMOM HH(OpMALHei;

4.5 | buocunTtes 6enka. Peakuys MaTpuuHOTO 1
CUHTE3a.

4.6 | Tpancnsimst — OMOCHHTE3 OeKa 1

4.7 | Heknetouynble pOpMBI JKU3HU — BUPYCHI 1

Pa3nen 5. Pa3MHOXXeHHEe M MHIMBUyallbHOE pa3BUTHE OpraHu3MoB (3 yaca

5.1 | ®opmBbI pa3MHOKEHUS] OPTaHU3MOB 1
5.2 | Meiio3 1
5.3 | Ob6paszoBaHue ¥ pa3BUTHE TTOJIOBBIX KJIETOK. 1

OmnonotBopenue. JlabopaTopHas padora Ne 4
«HM3yueHne CTpOCHHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKPOIIpEnaparax»

-IIOCTPOEHUE BOCIIUTATEIILHOMN
JESITEIIBHOCTH C yUETOM
KYJIbTYPHBIX pa3Iuyuil 1eTeu,
MOJIOBO3PACTHBIX U
WHIUBHUIYaJIbHBIX
0COOEHHOCTEMN;

-aHaJIu3 PeabHOTO COCTOSHUS
JIeNT B y9eOHOM KJIacce/Tpymrie;

Paznen 6. HaciencTBeHHOCTh M M3MEHYMBOCTH OpraHu3MoB (10 gacoB)

6.1 | UaauBuIyanpHOE pa3BUTHE OPTaHU3MOB 1

6.2 | ['eHeTMKa — HayKa O HACJIEICTBEHHOCTH U 1
W3MEHUYUBOCTH

6.3 | 3aKOHOMEpPHOCTH HACJIEJOBAHUS MPU3HAKOB. 1
MoHOTHOPHIHOE CKPEITUBAHNE

6.4 | lurubpunHoe ckpemuBaHue. 3aKOH 1
HE3aBUCHMOT'O HACJICIOBAHHUS IIPU3HAKOB

6.5 | CuerieHHOE HaclIeJOBaHUE MTPU3HAKOB. 1
JIaGopatopHas pabota Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKPEIIMBAHUS Yy APO30(UITBI HA
TOTOBBIX MUKPOIIpENapaTax»

6.6 | 'enernka mosia. HaciejoBaHne mpu3HaKoB, 1

- pa3BHUTHE IIEHHOCTHOTO
OTHOINICHHUS K 3HAHHSIM KaK
HHTEIJIEKTYyallbHOMY Pecypcy,
obecnieunBaroliemMy Oyayiiee
YeNoBeKa, Kak pe3ylbTaTy
KpOMOTJIUBOTO, HO
YBJIEKaTEeNbHOTO Y4eOHOTO
Tpyna

MpUBJICYCHHE BHUMAHUS
00y4armuxcs K IEHHOCTHOMY
ACTIEKTy U3y4aeMbIX Ha ypOKax
SIBJICHUA, OPTaHU3ALUS

uX paboThI C TOTyYaeMoi




CHOCIICHHBIX C ITIOJIOM

6.7

N3menuuBocts. HenacnencrBenHast
n3MeHYnBOCTh. JlabopaTopHas padota Ne 6.
Nzyuenne MoaupuKamoHHOW U3MEHYUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»

6.8

HacneacrBenHas ”3BMEHYUBOCTb.

JlabopaTtopHnas padota Ne 7. « AHanu3 MyTanuiu

y I[pOSO(bI/IHLI Ha I'OTOBLIX MHKpOIIpCHaparax»

6.9

T'eneTuka uenoBeka

6.10

l'omoBas koHTpOJIBHAS paboTa

Ha ypOKE COIHAJIBHO
3HAYUMOU WH(}OpMaInen;
-no0y>X1eHre 00yUYaIOIMIUXCS
co0JII0/1aTh HAa YPOKE
OOIIETIPUHATHIE HOPMBI
HOBEJICHUSI, TIPaBHIIa OOLICHHS
CO CTapLIMMHU

Y CBEPCTHUKAMH, TIPHHIIHIIBI
y4eOHOM TUCITUTUTNHBI

¥ CaMOOPTaHH3aIHH;

- HAXOXJICHHE IICHHOCTHOTO
acrieKTa y4eOHOro 3HaHUS U
uHpopManuu, odecredeHne
€ro IOHUMAaHUsI U

NepEKUBAHUS
00yJarOIUMHCS;
Paznen 7. Cenexuus opranu3moB. OcHOBBI OMOTEXHONIOTHH (3 yaca)
7.1 | Cenexius Kak HayKa v TIpoOIecC 1
7.2 | MeToapl ¥ TOCTH)KEHUS CEJICKIIMH PACTCHUNA U 1
YKUBOTHBIX
7.3 | buOTeXHOIOrUs KaK 0Tpacib MPOU3BOICTBA 1
OO011ee KOJMYECTBO YaCOB 110 POrpamMmme, 34
U3 HUX KOHTPOJIbHbIE PadoThI 3
11 KJIACC
Ne | Tema / paznen KommuecTBo JleqaTebHOCTh YUHUTENS C
n/m aKaJeMUYeCKHX | yuyeToM pabodei mporpaMMbl
4acoB, BOCITUTAHHS
OTBOJUMBIX
Ha OCBOEHHE
TEMBI
Pazgea 1. IBosmonnonnas 6mosiorust (9 yacon)
1.1 | DBomoNMs U METOJIbI €€ N3YUYEeHHUS 1 -MoJiep>KaHNe B KOJJIEKTHUBE
1.2 | Ucropus pa3BuTHs NpeACTaBICHUN 00 1 JIEIOBOM, Py KEIT0OHOM
9BOJIIOLHH aTMocdepsr;
1.3 | MuxkposBosonus 1 -[IOCTPOEHUE BOCIIUTATEIBHON
1.4 | IMomymsiust KaK 3JIeMEHTapHas SIMHUIIA BU]IA 1 ACATCIIBHOCTH C yUCTOM
u >Bosronuu. JlaboparopHas pabora Ne 1 KyJIbTYPHBIX Pa3IU4IUd JCTEH,
«CpaBHeHHE BUIOB 110 MOP(HOIOTUYECKOMY HTOJI0BO3PACTHBIX 1
KPUTEPUIO)» HWHIAWBUYAJIbHBIX
1.5 | JABwkymue cuitbl (3JIeMEeHTapHbIe GaKTOPHI) 1 0COOEHHOCTEI;
SBOJTIOIHH -aHau3 PeabHOTO COCTOSTHUS
1.6 | EctecTBeHHbli 0TOOp M €ro (opMbl 1 Jlen B y4eOHOM Kiacce/Tpyme;
1.7 | Pe3ynbTaThl 3BOMIONNN: TPUCTIOCOOIEHHOCTh 1
OpPraHU3MOB U BUJI000pa30BaHUE.
JlaboparopHnas pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpPTaHn3Ma U eé
OTHOCHUTEIILHOTO XapaKTepay
1.8 | HampaBneHnus u myTH MaKpOdIBOJIIOIIUN 1
1.9 | HeoGpatumocTh SBOTIONHH 1

Pa3nen 2. BosnukHoBeHHe U pa3BuTue ku3Hu Ha 3emuie (10 yacos)

2.1 ‘ Wcropus xu3nu Ha 3emiie U METOJIbI €€

1

‘ -IIPUBJICUCHUC BHUMAaHUA




U3yYCHUSA 00y4aroLMxcs K IEHHOCTHOMY

2.2 | I'umoTe3sl MPOUCXOXKACHUS KU3HU Ha 3eMIIe 1 aCIeKTy U3y4aeMbIX Ha YPOKax

2.3 | PasButue XM3HU HAa 3eMIIE 10 3paM H 1 ABJICHUH, OPraHu3alus
nepuoam uX paboThI ¢ MOTyYaeMoi

2.4 | OCHOBHBIE 3TaITbI BOIOIUH PACTUTEIHLHOTO U 1 Ha YpOKE COLManbHO
XKUBOTHOTO Mupa. [IpakTrueckas pabota Ne 1 3HAYUMOM HHpOPMAIHEH;
«/3y4eHne UCKOMaeMbIX OCTATKOB PAaCTEHUH U -n00Yy:KI€HUE 00YYarOIIHXCS
KUBOTHBIX B KOJUICKIIHSIX) coOIroaaTh Ha YpOKe

2.5 | CoBpeMeHHasi CHCTEMa OPraHUYECKOT0 MHpa 1 OOILICHIPHHATBIC HOPMbI

2.6 | DBoroIMs YemoBeka (aHTPOITOTreHeE3) 1 TMOBE/ICHHSI, PABHIIA OOIICHH

2.7 | Jipwkyume cwisl (GakTophl) aHTPONIOTEHE3A 1 €O CTapiinMn

2.8 | OcHOBHBIE CTaJIMU IBOJIOLMHU YEJIOBEKA. 1 1 CBCPCTHHKAMH, MPUHIIIBL

2.9 | Yenoeueckue pachl ¥ MPUPOIHBIC alalTallH 1 yae0R0i AuCIHIIEE
— U CaMOOpraHu3aluy;

2.10 | KonrponpHas padora Nel mo pazneny 1 - HAXOAJICHHS ICHHOCTHOTO
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha ACTIEKTa yIe0HOr0 SHAHNA H
Seauies uHpOopMaInu, odecrieueHue

€ro NOHUMaHUA U
NepEKUBAHUS
00yJaroIUMHCS;

Pasnen 3. Opranusmsl U okpy:xaomas cpena (5 yacon)

3.1 | Dxonorus KaK HayKa 1 -00yXAeHHE 00yUarOIIUXCs

3.2 | Cpenpl OOUTaHMS M SKOJIOTHYECKHE (DaKTOPHI 1 coOroaaTh Ha ypOKe

3.3 | Abuornueckue axropsl. JlaboparopHas 1 OOLIEIPUHSTHIC HOPMBI
pabota Ne 3. «Mopddonoruueckue TOBE/ICHMUS, IPABUIIA OOLIEHUS
O0COOCHHOCTH PAaCTCHHI U3 Pa3HBIX MECT CO CTapIIuMHU
oburanusy. JlabopatopHas padora Ne 4. U CBEPCTHUKAMH, IPUHIIUIIBI
«Bimsiane cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB Y4EOHON JAMCLUIUIMHBL
KoJIeycay U CaMOOpraHU3aluy;

3.4 | buornueckue GakTopsl 1 - HAXOX/ICHHE IICHHOCTHOTO
3.5 | Dkonoruveckue XapaKTePUCTHUKU TOITYJISIIHH. 1 acreKTa y4eOHOro 3HaHUs U
[Tpaktuueckas padora Ne 2 «Ilomcuér uHbopmaiuu, obecrieyeHue
IJTOTHOCTH MOMYJISIIUANA pa3HbIX BUIOB €ro NIOHMMaHUA U
pacTeHuin» HNCPCKUBAHUA
00yYarOMHCS;

Pa3nen 4. Coo6mecrTBa u dxojiornueckue cucremnl (10 yacos)

4.1 | CooOmecTBa OpraHu3MOB — OHOIIEHO3 1 -Opra"u3anus padoThl

4.2 | DKomornuecKue CHCTeMBI (3KOCHCTEMBbI) 1 00ydJaromuxcs ¢ COLUaIbHO

4.3 | OCHOBHBIE TTOKA3aTEIH SKOCHCTEMBI. 1 3HaYMMOM MHpOpMaLHEH —
Dxonoruueckue nupamuabl. CBoricTBa 06CY>I<I[€HI/IC, BBICKA3bIBaAHUE
skocucteM. Cykueccusi MHEHHS;

4.4 | IlpupoaHbIe SKOCUCTEMBI 1 - HAXO0XK/I€HUE LICHHOCTHOI'O

4.5 | AHTpOTIOreHHbIE SKOCUCTEMBI 1 acIeKTa y4eOHOro 3HAHHS 1

4.6 | Buochepa — riobanbHas SKOCHCTEMA 3EMIIH. 1 uH(popmanuH, odecredeHue

4.7 | F'omoBas KOHTPOJIbHAS paboTa 1 Cro MOHUMAaHIS 1

4.8 | 3aKOHOMEPHOCTH CYIIECTBOBAHUS OGHOCHEpDI 1 TICpEAMBAHHA

4.9 | YenoBeuecTBo B Onochepe 3emin 1 00y4arOUMHCH;

4.10 | CocymiecTBOBaHME MPUPOIBI U YEITOBEUECTBA 1

O01ee KOJIMYECTBO YACOB M0 MPOrpamMmme,
U3 HUX KOHTPOJIbHbIE Pa0OThI
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