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1. O0mast xapakTepucTuka padodeil mporpaMmbl y4e0OHO JUCHUIJINHbBI

1.1 Mecto y4eOHON AMCUMILUIMHBI B CTPYKType OCHOBHOI mNpodeccHoHATbHOMN
o0pa3oBaTeJIbHOM MPOrPamMMbI

Vuebnas mucumiuinHa « bBJ[.08 bBuonorus» paspaborana Ha OCHOBe TpeOOBaHHUH,
cootBercTBytomux @I'OC COO, ®I'OC CIIO no cnerumansHoctu CITO 15.02.14 OcHaienue
CPEICTBAaMHU aBTOMATHU3aLlMM TEXHOJIOTMYECKUX IPOLECCOB U NMPOU3BOACTB ( MO OTpacisiM) U
noJIoXKeHuH (emepanbHO OCHOBHOU o0rmeo0pazoBaTensHoil porpammbel COO (manee — OOII
COOQ), a Takxke ¢ yueToM nonsydaemoi crenuansHocta CIIO.

B cootBerctBun ¢ ®I'OC COO yuebnas muctumimHa « bJ[.08 buonorus» BXomut B
NpeIMETHYI0 007acTh «ECTECTBEHHBIE HAyKu» W SBISIETCS O00S3aTENbHON Uil W3YYCHUS.
VYuebnas guctumirHa « BJ1.08 bromorus » nzy4yaercs Ha 6a30BOM ypOBHE .

Pabouas nmporpamma obmieoOpazoBaTenbHol yueOHOU auctumiuabl « BJ1.08 buonorus»
SIBJISICTCSI COCTABHOM 4YacThIO MporpaMMHO-MeToaudeckoro compoBoxaeHust OIl CITIO na 6asze
OCHOBHOTO ob0miero ob6pazoBanust ¢ mnoiydeHueM COO, peanusyemoii B IlomuTexHHUECKOM
koiuiemxke BI'TY.

1.2 leab u nJIaHUpYeMble Pe3yabTaThl 0CBOEHHUS Y4eOHOI THCIUIIIMHBI:

Nzyuenne yvebnor mucummuimabl « bJ[.08 buomorms» Ha ypoBHE cpeaHero o0Iero
00pa30BaHUs HAMIPABICHO HA JOCTIKEHUE CIETYIONNX el
OBJIaJiIcHHE OOYYaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO- (DYHKLIMOHAJIBHON OpraHU3alliy >KUBBIX
CUCTEM pa3HOr0 paHTra M MPHOOPETEHHUE YMEHWH WCIOIh30BaTh ITH 3HAHUS JUISI TPAMOTHBIX
NEHCTBUII B OTHOUIEHHMM OOBEKTOB >KMBOW MPHUPOABI M PEIICHUS pPa3INYHbIX >KU3HEHHBIX
npooieM.
Joctuxenne uenu wu3ydeHuss ydeOHoro  mpeamera  «buomorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTCsl PeHICHUEM CIeIYIOINX 3a/1a4:
— OCBOEHHE OO0YYarONIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, MpaBUiaX, CIYKalluX OCHOBOU Ijsi (OpMUPOBAHUS
NPEJICTAaBICHUA O €CTeCTBEHHO-HAy4YHOM KapTHHE MHpa; O METOJax HayyHOro IO3HAHUS;
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTSAX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHH3allHy,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;
— dbopMupoBaHHE y OOy4YarONUXCS MO3HABATENBHBIX, MHTEIUICKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHalM3a JaHHBIX O IMYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISA0B,
U7 U TOIXOIOB K H3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHSI OpTaHHU3aINH;
— CTAHOBJICHHE Yy OOydYaromuxcsi OOmed KyJIbTYphl, (YHKIIMOHAJIHLHON TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OLIEHUBATH SIBIICHUS OKPYXKAIOIIETO MUpa KUBOW MPUPOJLI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3yUYEHUU OUOJIOTHH;
— dbopMupoBaHHE y O0y4YaIOUUXCS yYMEHUU WILTIOCTPUPOBATH 3HAYEHUE OMOJOTHYECKHX
3HAaHUW B MPAKTUYECKOW JEATEITbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;
— BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEJIOBEKOM >XHUBON MPHUPOJIBI,
HE00X0IMMOCTH OEpPEKHOTO0 OTHOUICHHUS K Hel, COOII0ACHUS STUUECKIX HOPM IPH MPOBEICHUN
OMOJOTUYECKHUX UCCIIEIOBAHMUI;
— OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJIs1 TOBBIIICHUS YPOBHS KOJIOTHYECKON
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;
— pPUMEHEHHE NPUOOPETEHHBIX 3HAHWN M YMEHUH B MOBCEIHEBHOW XHM3HH JUIS OLIEHKU
MOCJIC/ICTBHM CBOEHW NEATELHOCTH IO OTHOIICHHIO K OKpYXKaromiel cpene, cOOCTBEHHOMY
310pOBbI0; 0OOCHOBAaHHUE U COOJIIOJICHHE MEp MPO(UIAKTUKH 3a00JIeBaHUH.

B pamkax ocBoeHHMsI MporpaMMbl y4eOHOW TUCIUILIMHBI y 00ydJarommxcs (GOpMHUPYIOTCS
o0II1e KOMIIETEHIINU:

Kon HaumenoBanue o01ux KoMIeTeHIINA

OK1

Beibupars  crocoObl  pemieHust  3a1ad  NpodeCCHOHAIBHOM  JICITEIbHOCTH
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IMPUMCHHUTCIIBHO K pa3JIMYHBIM KOHTCKCTAM;

OK 2 Hcnonb30BaTh COBPEMEHHBIE CpPEACTBAa IOKMCKA, AaHAIM3a W HWHTEPIpETALNN
uHpopManui W UHOOPMANMOHHBICE TEXHOJOTHHM IS BBIIOJHEHHUS 3a1ad
npodecCHOHANBbHOM e TEIbHOCTH;

OK 3 [TnanupoBaTh M peanu30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE M JIMUYHOCTHOE
pa3BUTHE, NPEIIPUHUMATENBCKYIO IESITEIbHOCTh B IpOQEecCHOHATIBbHON cdepe,
UCTOJIb30BaTh 3HAHMS MO (UHAHCOBOM TPAMOTHOCTH B PA3IMYHBIX >KU3HEHHBIX

CUTYaIUsX;
OK 4 D¢ dexTrBHO B3aMMOAEHCTBOBATH U padOTaTh B KOJICKTUBE U KOMAH/IE;
OK 5 OcCylmecTBISITh YCTHYI0O M NMHCBbMEHHYI0 KOMMYHHUKAlMI0 Ha TOCYAapCTBEHHOM

s3pike  Poccuiickoit ®enepanuu ¢ y4eToM OCOOEHHOCTEW COIMANBHOTO W
KYJIbTYPHOTO KOHTEKCTA;

OK 6 IIposiBisATH IPAXKIAHCKO-ITATPUOTHYECKYIO MIO3ULINIO, JEMOHCTPUPOBATH
OCO3HaHHOE MOBEJICHUE Ha OCHOBE TPAJUIMOHHBIX OOIIEYEeIOBEYECKUX LIEHHOCTEH,
B TOM 4YHCJIE€ C Y4YETOM T'apMOHM3ALMHM MEKHAIIMOHAJIBHBIX M MEXPEIUTHO3HBIX
OTHOIIEHUH, IPUMEHSITh CTAHJAPThl aHTUKOPPYIIIMOHHOTO OBECHMUSI;

OK 7 ConeiicTBOBaTh  COXPAHEHHIO  OKpPYKAIOUIEH  Cpelbl, pecypcocOepekeHHIo,
OPUMEHATh 3HaHMA 00 M3MEHEHUM KJIMMaTa, MPUHLUIB  OepexxIIMBOro
POM3BOJICTBA, 3(P(EKTUBHO ACHCTBOBAThH B UPE3BBIYAWHBIX CUTYAIUSX;

OK 8 Hcnonp3oBath cpencTtBa (GU3NYECKON KYJIbTYPHI IS COXpPAHEHHUS M YKpEIUJICHUS
3I0pOBbSl B TIpoliecce MPOPECCHOHATBHON JAESITETbHOCTH U TOCPIKAHUS
HEO0OXOAMMOTO0 YPOBHS (DU3NYECKON TTOATOTOBIICHHOCTH;

OK9 [Tonmp30BaTbecs mpodecCHOHANBHOM JTOKyMEHTAalMed Ha TOCYAApCTBEHHOM H
MHOCTPAaHHOM SI3bIKaX.

U Ipo(peCcCUOHANTBHBIE KOMITETCHIIHHN:

Kon HanMeHOBaHHMe BUIOB JeITEJbHOCTH M NNPO(eCCHOHATBHBIX KOMITETEHIUI

B/13.4.3 |Opranu3oBbIBaTb MOHT@X, HalaJKy M TEXHHYECKOE OOCIYXHBaHHE CHCTEM H
CPEIICTB aBTOMATH3AIHH.

IIK 3.4. | Opranu3oBbIBaTh  BBITIOJHEHUE IPOU3BOJCTBEHHBIX 33JaHUNA  TOJYMHEHHBIM
TEPCOHAIIOM

Kommerenmuu, chopmupoBaHHble O0OyYaOMIUMUCA TPU  HW3YYECHUH JAUCIUTLIMHBI
obmeobpazoBarenbHOro mukia « bJ1.08 bruonorus » , yrmyOusitoTcs U pacuupsitoTes B poliecce
U3y4eHHs] JUCLUUIUIMH OOLIETyMaHUTapHOTO, OOIENnpOoPEecCHOHANBHOTO LUK, a TaKKe
OTJENBHBIX TUCIUIUIAH NTpodeccuoHanbHbIx Moayieir OTTOIT CIIO.

PesynpTaramu 0CBOCHHUS MPOTPaMMBI YIEOHOM TUCITUTUIMHBI 00 yJaIOITUMUCS SIBIISTFOTCSI:
JInuHOCTHBIE pPe3yIbTaThI:

B crpykrype JIMYHOCTHBIX PE3yJlbTaTOB OCBOEHUs mpeamera «buosorus» BblIEICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaAIOIUMHCS  POCCHMCKON  TI'pakKIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CAaMOpPA3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEICICHHUIO;
HaJIMYue MOTHBAIMM K OOydeHHIO OHOJIOTHH; LIEeJCHANpaBICHHOE pPAa3BUTHUE BHYTPEHHHUX
yOeXJACHUI  JMYHOCTH HAa OCHOBE KIIOUEBBIX I[EHHOCTEH ¥ HMCTOPUYECKUX TPAJAUIIUAN
pa3BUTHA  OMOJIOTMYECKOTO0  3HAHUSA; TOTOBHOCTh M  CIIOCOOHOCTh  OOYyYaromIuxcs
PYKOBOJACTBOBAaTbCS B  CBOEM  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTAaHOBKAMH,
NPUCYIIMMU CUCTEME OMOJIOrHYecKoro oOpa3oBaHMs; HaJW4YHe 3KOJIOTHYECKOro IpaBo-
CO3HAHMS, CIIOCOOHOCTU CTaBUThH IENTU M CTPOUTD KU3HEHHBIC TUTAHBI.

JInaHOCTHBIE pe3ybTaThl OCBOEHHUS IMpeaMeTa «buoorusy AOCTUTaloTcs B €IUHCTBE yueOHOU
U BOCIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCHUHUCKUMH COIMO-
KYJIbTYPHBIMH, HCTOPUYECKHUMU U JAYXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMHM, MPHUHSATHIMU B
oOmiecTBe MpaBUJIAaMH U HOPMaMHU TOBEACHHUS W CIIOCOOCTBYIOT MpPOIlECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPA3BUTHSI, PA3BUTHS BHYTPEHHEH MO3UIMM JHUYHOCTH, MaTPHUOTU3MA,
YBOXCHHUSI K 3aKOHY U TPaBOMOPSIKY,
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YEJIOBEKY Tpylda W CTapuieMy TIOKOJICHHIO, B3aWUMHOTO YBaXKCHHs, OEpEKHOTO
OTHOILIEHHUS K KYJIbTYPHOMY HaCIEAUIO U TPAJAUIMSIM MHOTOHALIMOHAIBLHOTO Hapoja Poccuiickoi
denepanun, NPUPOJE U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «BbHONOTHS» TOJKHBI
OTpa)kKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMUXCS PYKOBOACTBOBATHCA CHOPMHPOBAHHON
BHYTPEHHEN IMO3ULMENH JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPHUEHTALUW, MO3UTUBHBIX
BHYTPCHHUX YOCKIICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTAM POCCHICKOTO
o0miecTBa, pacUIMpPeHHe XU3HEHHOTO OMBITA U OMBITa JEATEILHOCTH B IMPOIECCE pealn3aluu
OCHOBHBIX Ha- MIPABJICHUI BOCIIUTATEIbHON AEATEIHOCTH, B TOM YHUCJIE B YACTH:

1. I'pamaaHCcKOro BOCIMTAHMS:

— c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3MIMK  O0YYaIOMErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHICKOTO OOIIECTBA;

— OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBOXKCHHE 3aKOHA U
MpaBOMNOPSJIKA;

— TOTOBHOCTh K COBMECTHON TBOPYECKOH AESITENHLHOCTU MPHU CO3TAHUU YYEOHBIX
MPOCKTOB, PEIICHMH YYEOHBIX U TIIO3HABATEIbHBIX 3a7a4, BBIMOJHEHUH OHOJOTHUYECKHUX
HKCIIEPUMEHTOB;

— CIIOCOOHOCTh OMPEIEIATh COOCTBEHHYIO TMO3UIIUIO IO OTHOIICHHIO K SIBICHHUSIM
COBPEMEHHOM KHU3HHU U OOBICHSATSH €€;

—  yMCHHE YYHUTBIBaTh B CBOUX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH ¢ Pa3HBIMU yOSXKIEHUSIMHU, KYIbTYPHBIMH [IEHHOCTSMH U COIUATBHBIM
MTOJIOKESHHUEM;

— TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUS YUCOHBIX,
MO3HABATEJIbHBIX M MCCIENOBATEIbCKUX 3a/1ad, YBAKHUTEIBHOE OTHOIICHHWE K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUH CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPIKAHNUS;

— TOTOBHOCTh K TYMAHUTAPHOM 1 BOJIOHTEPCKOM NEATEIBLHOCTH.

2. IlaTproTyecKoro BOCHHUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TpakIaHCKOW WJIEHTUYHOCTH, MaTPUOTH3MA,
YBaXXE€HUSA K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHol, ropaoctu 3a cBOM
Kpail, cBoro PoauHy, CBOU SI3bIK W KYJIBTYpPY, IPOILIOE M HACTOSIIEE MHOTOHAIMOHAJIBLHOIO
Hapoxa Poccuu;

— LIECHHOCTHOE OTHONIIEHWE K MNPUPOJHOMY HACJIECAMI0O W TMaMSATHHKAM MPUPOJbL;
JIOCTI>KEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

— CIIOCOOHOCTh OIICHUBATH BKJIAJ POCCHUCKUX YUEHBIX B CTAHOBIICHHE M Pa3BUTHC
OHMoJOTUM, MOHUMAHKE 3HAUYCHUSI OMOJIOTHH B IO3HAHUU 3aKOHOB TIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO OOIIECTBa;

— uaeitHas yOe:kI€HHOCTh, TOTOBHOCTh K CIyXeHHI0 OTEUecTBY U €ro 3aiuTe,
OTBETCTBEHHOCTbH 32 €T0 CYIL0Y.

3. JlyXOBHO-HPABCTBEHHOT0 BOCIUTAHUA:

— OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOT0O HAPOa;

— c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

— CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 ¥ TPUHAMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHPYSCh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

— OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHATHS IEHHOCTEH CEMEWHOM KWU3HU B COOTBETCTBHH C TPAAULIUSIMU HAPOJIOB
Poccun.

4, ICTEeTHYECKOT0 BOCIIUTAHUS:

— ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs O3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHHUI;

— IMOHUMaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJbI U €€ HEHHOCTH;

— FOTOBHOCTh K CaMOBBIP@KEHHIO B Ppa3HbIX BHAAX MCKYCCTBa, CTPEMJICHUE
MPOSIBJISATH KAU€CTBA TBOPUECKOM JINUHOCTH.



5. POu3n4ecKoro BOCMUTAHUS:

—  TIOHMMAaHHME M peaju3alys 310pOBOro U 0e30macHOro obpasza XKU3HU (370pPOBOE
nuTaHue, coOI0eHNe TUTMEHNYECKUX MPaBUiI U HOPM, cOaTaHCUPOBAHHBIA PEKUM 3aHATUN U
OTJIbIXa, peryisipHas (pu3Mdeckas aKTHBHOCTh), OEPEIKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

—  TMOHUMAaHUE EHHOCTH MPaBUJI WHIUBUIYaTHLHOTO U KOJUICKTHBHOTO OE30MacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIO/ICH;

—  OCO3HAaHUE TIOCIEACTBHI M HEMPUSATUE BPEIHBIX MPUBBIUCK (YIOTpPeOICHUS
QJIKOTO0JIs1, HAPKOTUKOB, KypeHUS).

6. TpyaoBoro BocnuTaHusi:

—  TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

— FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJIOTHMYECKOM M COLUAIBHOU
HAINpPaBJIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATb,

MJIAHUPOBATh U CAMOCTOSITEIBHO BBIMOJIHATH TAKYIO J€ATEIbHOCTh;

—  HWHTEpeC K pa3muuHbiM chepam TpodecCHOHATBHOU EeATEIBHOCTH, YMCHHE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oynymiedr npodeccnrt W peann30BBIBATH COOCTBEHHBIC
YKU3HEHHBIC TIJIaHbL;

—  TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BAaHUIO HA TIPOTSHKEHUN
BCEH )KU3HMU.

7. JKOJIOTHYECKOT0 BOCTIUTAHMS

—  9KOJOTHUYECKH IeIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOUYHUKY KM3HU Ha
3emJie, OCHOBE €€ CYyIIeCTBOBAHUS;

—  TOBBIIIGHHWE YPOBHS DKOJIOTMYECKON  KYIbTYPBl: TMPUOOPETCHHE  OIbITa
IUTAHUPOBAHMUS TIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCTIEACTBUM IS OKPYKAIOIIEeH cpebl;

—  OCO3HaHWE IJIOOATBFHOTO XapaKTepa SKOJIOTHYECKHX MpoOJIeM U TyTed Hux
pelIeHus;

—  cIOcOOHOCTh HMCIOJIB30BAaTh MPUOOpETaeMble MPU U3YYCHUU OMOJIOTUU 3HAHUS U
YMEHMSI TpU pEHIeHHH MpoOjeM,  CBA3aHHBIX C PAlMOHAIBHBIM MPHUPOJONOIH30BaHUEM
(cobmoieHue TpaBUIl TIOBEJICHUSI B TIPUPOJIC, HAMPABICHHBIX HAa COXPAHEHHE PAaBHOBECHUS B
9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OHOChEpHI);

—  AKTMBHOE HENpPUIATHE NECUCTBUH, NMPUHOCAIIUX BpPEI OKPYKAIOIIEW NPUPOIHOU
cpene, yYMEHHE  IPOrHO3MpPOBaTh  HEOJArompUATHBIE  SKOJIOTHYECKHE  IOCIIEICTBUS
MPEAIPUHUMAEMBIX JCHCTBUI U IPEAOTBPALIATh UX;

—  HaJNu4HMe pPAa3BUTOrO HKOJOTUYECKOTO MBIIUICHHS, 3KOJIOTHYECKOW KYJIbTYpHI,
OMbITa JESATEIHLHOCTH 3KOJOTUYECKOW HAMpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS UMM B
MO3HABATE/IbHON, KOMMYHUKATUBHON M COLIMAJIbHOM MpPaKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON IESITENBHOCTH IKOJIOTMYECKON HAIPABIEHHOCTH.

8. IleHHOCTH HAYYHOT'0 IO3HAHUS:

—  copMHUpPOBAaHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOLIECTBEHHOM IpPAKTUKHU, OCHOBAaHHOIO Ha JHAlIOre KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;

—  COBEpILEHCTBOBAaHUE SI3BIKOBOM M  YUTATENbCKOM  KYJIBTYpBl KaK CpeACTBa
B3aMMOJICHCTBUS MEXKY JTIOJbMU U IMO3HAHUS MUPA;

—  T[oHMMaHue creuupuku OHOJOTMM KaKk HayKd, OCO3HaHue  e€ poilu B
(GbOpMUPOBAHUN PAIMOHATHLHOTO HAYYHOT'O MBIIUICHHUS, CO3JAHUH IIEIOCTHOTO MPEICTaBICHHUS
00 OKpyKarolleM MHpEe KaK O €IWHCTBE MPHUPOAbI, YelloBeKa M OOILIecTBa, B IO- 3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOOIEM COXpaHEHUSI IPUPOTHOTO PABHOBECHS;

—  yOeXIEHHOCTh B 3HAYUMOCTH OHMOJOTHUM [JIS COBPEMEHHOW IUBUIIM3ALUU:
o0Oecrie4eHUssT HOBOTO  YPOBHS pa3BUTUA MEIWIIMHBI; CO3JaHHUS  TEPCIEKTUBHBIX
OMOTEXHOJOTHH, CITIOCOOHBIX pelIaTh pecypcHbIe MPoOIeMbl Pa3BUTUSI 4YEJIOBEUECTBA; MOMCKA
nyTeil BBIXOAA U3 TVIOOAIBHBIX HKOJOTHYECKUX IMpobiieM H obecneueHHs Mepexona K
YCTOMYMBOMY Pa3BUTHUIO, DPALMOHAIBHOMY UCIHOJB30BAaHUIO MPUPOJHBIX PECypcoB U
(hOpMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;
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—  3aUHTEPECOBAHHOCTH B MOJTYYCHHH OMOJOTMYECKMX 3HAHUHN B LIEJSAX MOBBIIICHUS
o01ieli KylIbTypbl, €CTECTBEHHO-HayYHON IPaMOTHOCTH KaK COCTaBHOM 4acTH (hyHKIMOHAIHHON
TPaMOTHOCTH 00yJaronuxcs, oOpMUPYEMOM MPU U3YICHUU OMOJIOTHH;

—  TIOHMMaHHME CYIIHOCTH METOJIOB IO3HAHMSA, MHCIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKaX, CIOCOOHOCTh HMCIIOJIb30BaTh MOJIydaeMble 3HAHUS JUIs aHadu3a U OObSICHEHUS SBJICHUIN
OKpPY’KaIOIIEr0 MHpa M TPOMCXOJAIMX B HEM HM3MEHEHHUH; yMeHHe Jenarh 0OOCHOBaHHBIE
3aKJIIOYEHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 TMOJYyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

—  CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJNOTMYECKUE 3HAHUA IS
pereHus npodJieM B peallbHBIX )KU3HEHHBIX CUTYaIHsIX;

—  OCO3HaHUE LIEHHOCTH HAyYHOW [eATEIbHOCTH, TOTOBHOCTb OCYILECTBISATh
IPOEKTHYIO M HCCIIE0BATENIBCKYIO IEATEIIEHOCTh MHIUBUAYAIBLHO U B TPYIIIIE;

—  TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CAMOOOPa30BaHUIO,
K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHHMH 1O OMOJOTMM B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTAMH.

B nmpouecce nocTuxkeHUS JMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS O00y4aroIIUMUCS
oporpaMMbl  cpeiHero  oOmiero  oOpa3oBaHus Yy OOy4aroIUXCS — COBEPIICHCTBYETCS
SMOLIMOHAIBHBINA UHTEIUIEKT, IPEANoIaraloni copMrupoBaHHOCTD:

—  CaMOCO3HaHU$, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHME, BHUJETh HAMPABICHUsS PAa3BUTHS COOCTBEHHOW SMOIMOHAIBLHON cdepbl, ObITh
yBEpEHHBIM B ce0e;

—  CaMOpETyJUpOBAaHUS, BKIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJanTHPOBATHCS K 3MOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

—  BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKCHHMIO WENU H
ycIexy, ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE JICHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

—  DMIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMAaTh AMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUH KOMMYHHKAIMHU, CIIOCOOHOCTH K COYYBCTBHUIO U
COIIEPEKHUBAHHUIO;

—  COUHMAJbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTh BHICTpauMBaTh OTHOILIEHUS C
JOPYTUMH JIOJBMH, 3a00TUTHCA, TIPOSIBIIATS HHTEPEC U Pa3pelaTh KOH(PIUKTHL.
MeTtanpeameTHble pe3yJabTaThl:

MeramnpeaMeTHble pe3ynbTaThl  OCBOGHHMA  y4yeOHoro  mpeamera «buosorus»
BKJIIOYAIOT: 3HaYUMBbIE TUISE (dbopMupoBaHUs MUPOBO33pEHUS oOyyaronmxcst
MEKIUCIUTUTMHAPHBIE (MEXIpeAMETHbIC) OOIIeHAayYHbIE MOHATHS, OTPAXKAIOUINE IeTOCTHOCTh
HAyYHOW KapTHHBI MHpa U CHEUU(PHUKY METOJOB IMO3HAHUS, HUCIOJIb3YEMBbIX B €CTECTBEHHBIX
HayKax (BEIIEeCTBO, YHEPTHUs, SIBICHUE, MIPOIecC, CUCTeMa, Hay4YHbIH (PaKkT, IPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCIIEJOBaHKEe, Ha0II0IeHHEe, U3MEPEHHE, SIKCIIEPUMEHT U . );
YHUBEpCaJbHbIE YueOHBbIC NeicTBHA (TO3HABaTelbHbIE, KOMMYHUKATUBHBIC, PETYJSATHUBHBIC),
obecnieunBaronue hopmupoBaHue GyHKIIMOHATEHON IPAMOTHOCTH U COITUATBHOM KOMIIETEHITUN
00yJaromUXCsl; CIIOCOOHOCTh O0YUYAIONIMXCS MCIOJIB30BaTh OCBOSHHBIC MEKIUCIUIUTMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS M YHUBEpcajbHble y4deOHbIE AEWCTBHUA B II03HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3yiabTaTbl OCBOEHHUSI MPOrPaMMbl CpEAHEro 0O0IIero odpazoBaHUs
JIOJKHBI OTPaXKaTh:

OBnazneHre yHUBEpPCAIbHBIMU YYEOHBIMU MO3HABATENbHBIMU JICHCTBUSMU:

1) 0a3oBble JIOTHYECKHeE NeCTBUS:

—  CaMOCTOATEIbHO (GOPMYIHUPOBATH U aKTyalIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

—  HCIOJb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JTOTMUECKOrO MBIIUICHHS (aHaIH3a,
CHHTE3a, CpaBHEHHMA, KIACCH(PHUKAIMM, OOOOIEHHs), PACKPbIBATh CMBICH OHOJIOTHYECKUX
MOHITHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKHN, YCTAHABINBATD CBA3H C JPYTUMHU MOHATHSIMH);

—  ompenenaTh LN JACATENbHOCTH, 33JaBas MapaMeTpbl W KPUTEPHH UX
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JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AESTEIbHOCTH C TOCTABICHHBIMU LENSIMH;

—  UCMOJb30BaTh OHMOJOTMYECKHE MOHATUS Ui OOBSCHEHUS (DAKTOB U SIBICHUM
JKUBOM TIPUPOJIBL;

—  CTpOWUTH JIOTHYECKUE pacCyKAeHUs (MHIYKTUBHBIC, eTyKTUBHbIE, 10 aHAJIOTHN),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS] B PACCMATPUBAEMbIX SBIICHUSAX, (DOPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

—  TMPUMEHATh CXEMHO-MOJIEIbHBIE CPEICTBA ISl MPEICTaBICHUS CYIIECTBEHHBIX
CBSI3¢H U OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaK:Ke MPOTUBOPEUU PA3HOTO
poJia, BBISABIEHHBIX B PA3IMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

—  pa3pabareiBaTh IUIAaH pELICHHS MPOOJEMBI C Y4ETOM aHANIM3a HMEIOIIUXCS
MaTepuaibHbIX U HEMaTEePUAIbHBIX PECYPCOB;

—  BHOCUTH KOPPEKTHUBHI B JEATEIBbHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUM NEATENIbHOCTH;

—  KOOPJAMHHUPOBATH U BBHINOIHATH paboTy B YCIOBHSX pEaJbHO- IO, BUPTYAIbHOTO
¥ KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

—  pa3BHUBaTh KPEaTHBHOE MBIIUICHUE IIPU PEIICHUH KU3HEHHBIX MTPOOIeM;

2) 0a30Bble HcciIe0BaTeIbCKUE 1eHCTBUSA:

—  BJIaJeTh HaBbIKAMHU Yy4eOHO-UCCIIEOBATEIbCKON M MPOEKTHOHN JAedaTeIbHOCTH,
HaBBIKAMU  paspelieHust mpoOsieM; o0magarb  CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUs MPaKTUYECKUX 3a/1ad, IPUMEHEHHUIO Pa3IUYHBIX
METO/I0B TIO3HAHUS;

—  HCIOJb30BaTh Pa3UYHbIE BUABI JAEATEILHOCTU MO IMOJYYEHHUIO HOBOTO 3HAHUS,
€ro MHTEPIPETALNH, TPEOOPA30BAHHIO M IPUMEHEHUIO B YUEOHBIX CUTYAIUX, B TOM YHCIIE TPU
CO3IaHUH YYEOHBIX U COI[UAIBHBIX TPOEKTOB;

—  ¢opMHpOBaTh HAy4YHBIH THI MBIIUICHUS, BJIAJECTh HAYYHOH TEPMHHOJIOTHEH,
KIIFOUEBBIMU MTOHATHSAMHU U METO/IaMU;

— CcTaBUThb M (QOPMYJIHUPOBaTh COOCTBEHHbIE 3aJayd B  00pa30BaTENbHOM
JESTENIbHOCTH U KU3HEHHBIX CUTYyaIHsIX;

—  BBIABIATH NPUYMHHO-CIEJACTBEHHBIE CBS3M U aKTyaJH3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pelieHHs, HaXOAUTh apryMeHThl Uil JOKa3aTelbCTBa CBOUX
YTBEP)KICHHI, 3a71aBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

—  aHaJU3MUpOBATh MOJYyYEHHBIE B XOJI€ PEUICHMS 33[Jaud PE3yJIbTaTbl, KPUTUUECKH
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

—  J1aBaTh OIICHKY HOBBIM CUTYyallUsSIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

—  OCYILIECTBIISITh IEJICHANPABICHHBIH IOMCK MEpeHoca CPEeICTB M CHOCOOOB
JeiicTBUS B MPOGECCHOHANIBHYIO CpPENy;

—  yMeThb MEPEHOCHUTh 3HAHMA B T[IO3HABATEIbHYIO M MPAKTUYECKYIO O00JIaCTH
KU3HEJCATEIbHOCTH;

—  yMeTh MHTErpUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

—  BBIIBUTAaTh HOBBIE HJEU, MpeJiaraTb OpPUTHMHANIbHBIE MOAXOJbl U PpEIICHHUS,
CTaBUTH POOJIEMBI U 33J]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHUS;

3) AeiicTBUSA 1O padore ¢ MHpopManueii:

—  OpHEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HHPopManuu (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTepaType, OHOJIOTMYECKHX CJIOBapsX M CIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaNM3UpOBaTh HHPOPMALIUIO PA3IMYHBIX BUI0B
1 (GOpM IPECTaBICHUS, KPUTHUECKH OI[EHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYHUBOCTD;

—  (¢$opMyIHpOBaTh 3aMpOChl U MPHUMEHATh pPA3JIUYHbIE METOJbI MPH TOUCKE U
otbope Ouonornyeckor nHMGOpMAaIMU, HEOOXOIUMOM TSI BBITTOJTHEHUS yUeOHBIX 3a/1a4;

—  mpuoOperaTh  ONBIT  HWCHOJB30BAHUSA  MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI1, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHHUS PA3IUYHBIX MOHMCKOBBIX
CHCTEM;

—  CaMOCTOSTEIbHO BbIOMpATH ONTUMAJIBHYIO dbopMy  mpencTaBICHHS
O6uonornyeckoit nH(GopmMaIuu (CXxeMsbl, TpaQuKH, AUArPaMMBbl, TAOIUIBI, PUCYHKHU U JIp.);
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—  HCIOJb30BaTh HAYYHBIN A3BIK B KAUECTBE CPENICTBA MPHU pabOTe ¢ OUOIOrHUECcKOi
uH(pOpMaIiel: MPUMEHITh XUMUYECKHEe, PU3NIECKUE U MaTEeMaTHYeCKUe 3HAKH W CHMBOJBI,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W TPeoOpa3oBbIBATH 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIJISTHOCTH,

—  BIJIaJeTh HaBBIKAMHU PACIO3HABAaHUS M 3alIUTHl HHPOpMAINK, HHHOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBi1ageHne YHUBEpPCAIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMU:

1) o0IIeHune:

—  OCYILIECTBJISTh KOMMYHHUKALIUU BO BceX cdepax >KM3HU; AKTHUBHO y4acTBOBAaTh B
JUAJIOTe WM JTUCKYCCHHM TIO CYHIECTBY OOCYXIaeMOil TeMbl (YMEHHE 3a/JaBaTb BOMIPOCHI,
BBICKA3bIBaTh CYXJEHHUS OTHOCUTENIBHO BBIIIOJHEHUS [MpeajaraeéMoil 3agaud, Y4HUTHIBATh
WHTEPECHI U COTIIACOBAHHOCTh MO3UIIUN APYTUX YIACTHUKOB JUAIIOTA WK JTUCKYCCHH);

—  pacno3HaBaTh HeBepOajbHbBIE CpelcTBa OOILIEHUS, IOHMMATh 3HAuYCHUE
COLIMANILHBIX 3HAKOB, MPENOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CHTYaIlHi; YMETh CMST4YaTh
KOH()JIMKTBI U BECTH IIEPETOBOPHI,

—  BJAJETh Pa3IMYHBIMH CHOcO0aMu OOIIEHHS U  B3aUMOJEUCTBHUSA; TMOHUMATh
HAMEPEHUs JPYruX IIIOJIeH, TPOSBISATh YBAXKHUTEIHLHOE OTHOIIEHHWE K COOECeIHUKY U B
KOPPEKTHOM opme popMyIUpOBaTH CBOM BO3PAKEHUS,

—  pa3BépHYTO W JIOTUYHO U3JIaraTh CBOIO TOYKY 3pEHHSI C MCIOIb30BAHUEM
A3BIKOBBIX CPEJICTB;

2) COBMECTHAsI IeATEJIbHOCTh:

—  T[OHMMaTh M WHCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBHUAYaJIbHOMN
paboThI IPU PEIICHUN OUOJIOTUYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTH TPUMEHEHUS
IpYNHoOBBIX (GOPM B3aUMOIEHCTBUS MIPH PEIICHUN Y4eOHOM 3a1auu;

— BBIOMpATh TEMaTUKy U METOJbl COBMECTHBIX JCUCTBHIA C  y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

—  [pUHUMATh LEeJb COBMECTHOM NS TeNbHOCTH, OpPraHHU30BBIBATH H
KOOPJMHHUPOBATh JEUCTBUSA MO €€ JOCTUKEHMIO: COCTAaBJIATH IUIaH JEWCTBUN, paclpenessTh
POJH ¢ y4ETOM MHEHUI Y4aCTHHKOB, 00CYXKJIaTh pPE3yJIbTaThl COBMECTHOM palboOThI;

—  OLIEHMBATh KayecTBO CBOETO BKJaJa W BKJIAJa KaXKIOTO y4aCTHUKA KOMaH/bI B
001l pe3ynbTar mo pa3paboTaHHBIM KPUTEPUSIM;

—  [pemyiaraTb HOBBIE TIPOEKTHI, OLEHUBATh HUIEH C TO3UIMH HOBU3HBI,
OPUTHHAIILHOCTH, TPAKTHYECKON 3HAYHMMOCTH;

—  OCYILUECTBJISTh NO3UTHUBHOE CTPATETUUECKOE MMOBEJCHHUE B PA3IMYHBIX CUTYaLIUsAX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU 1efiCTBUAMM:

1) CaMOOpPraHU3aNMs:

—  HCIOJb30BaTh OMOJIOTUYECKUE 3HAHUS JJI BBISIBICHUS MPOOJIEM U UX PELIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIIUsX;

—  BBIOMpATh HA OCHOBE OMOJOTUYECKUX 3HAHUU II€JIEBbIE U CMBICIOBBIE YCTAHOBKHU
B CBOMX JIEHCTBUSX U IMOCTYIKax MO OTHOIICHHWIO K KUBOW IMPHPOJE, CBOEMY 30POBBIO U
3JI0POBBIO OKPYXKAIOIIHX;

—  CaMOCTOATEIHHO OCYIIECTBIATh I[MO3HABATEIBHYIO I€ATEIbHOCTh, BBISBISATH
poOJIeMBbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a7]a4ll B 00pa30BaTEIbHON JIESITCIBHOCTH
U )KU3HEHHBIX CUTYAIIHSIX;

—  CaMOCTOATEIbHO COCTABJISITH IUIAH PEIICHUs MPOOJIEMbI C y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH H MPEANOYTECHUH;

—  J1aBaTh OLICHKY HOBBIM CHUTYalIHsIM;

—  pacmmpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA;

—  JleraTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIeHue;

—  OlEHUBaTh NMPUOOPETEHHBIN OIBIT;

—  cmocoOCTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHHUIO MIMPOKON IPYAULIUUA B PA3HBIX
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00J1aCTSX 3HaHMM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBCHB;

2) CAMOKOHTPOJIb:

—  JlaBaTb OILICHKY HOBBIM CHTYyalMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIIM;

—  BJAJCTh HaBbIKAMM I103HABATEIbHON Pe(IEKCHM KaK OCO3HAHUS COBEPILAEMBIX
JEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUH; UCIIOIb30BATh IIPUEMBI
peduiekcuu 71 OLIEHKH CUTYalMH, BEIOOpa BEPHOTO PEIICHUS;

—  yMEThb OLEHUBaTh pUCKM U CBOEBPEMEHHO NPUHHMMATh pEUIEHUS 10 HX
CHIKCHHIO;

—  [pUHUMATh MOTHBBl M apryMeHTbl JPYI'MX IIpM aHalIu3€ pe3yJIbTaToOB
JESTEIIBHOCTH;

3) NpHUHATHE ce0sl U APYIUX:

—  IpuUHHUMATh ceOs, TOHMUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

—  [pUHUMATh MOTHBBl M apryMeHTbl JPYI'MX IIpU aHalu3€ pe3yJIbTaToOB
JESTENIbHOCTH;

—  IpU3HaBaTh CBOE MPaBO U MPaABO APYTUX Ha OIIMOKHY;

—  pa3BHUBaTh CHOCOOHOCTH MOHUMATh MHP C MO3ULMU APYrOro 4eJIOBEKa.

IIpenmeTrHbie pe3yJIbTaThI

[IpenmeTHble pe3ynbTaThl OCBOCHUS IMPOrpaMMbl MO OuONOTrHMH Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuuueckue 1 yueOHoro npeamera «bruosorusy HaydHble 3HAHUSA, YMEHHUS U
CHocoObl JMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMM W MNpeoOpa3oBaHUIO 3HAHHWM, BHUIBI
JEeSITEIbHOCTH 110 MOJIyY€HUI0 HOBOTO 3HAHUSA U IMPUMEHEHUIO 3HAaHUH B pa3iMuYHBIX Y4eOHBIX
CUTyallUsiX, a TakK- K€ B PEAJbHBIX >KU3HEHHBIX CHUTYallUAX, CBA3aHHBIX C OMOJOTHEH.

ITpenmeTHble pe3ynbTaThl OCBOCHUS yu4eOHOro npeamera «bronorus» 10MKHbBI OTPaXKaTh:

1) c(OPMHPOBAHHOCTh 3HAHHH O MECT€ U POJU OMOJOTHMHM B CHCTEME HAayYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHbI
MHUpa U HAyYHOT'O MUPOBO33PEHHUS; O BKJIAJIE POCCHMCKHUX U 3apYOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHe OMOJOTMM; (PYHKIMOHAIBHOM TIPaMOTHOCTH 4YEJOBEKA [yl PEIEHHs >KU3HEHHBIX
3az1ay;

2) YMEHHUE PacKpbIBaTh COJEpKaHHE OMOIOIMYECKHX TEPMHHOB M MOHATUI: JKU3HB,
KJIeTKa, OpraHm3M; Merabosm3M (0OMEH BELIECTB M IMPEBpAIlEHUE DHEPruHu), TOMEOCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs KMBBIX  CHCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoyKIHst), HACIEACTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

3) yMEHHE W3jaratb OWOJOTrHYecKHe Teopuu (KJIETOYHAs, XPOMOCOMHasl,
MyTallMOHHAasl, IEHTpaJibHasi J0rMa MOJEKYyJIspHOH Ouonorum), 3akoHsl (I. Mennens, T.
Moprana, H. WM. BaBumoBa) m yueHus (0 MEHTpax MHOTOOOpa3Wsi M TMPOUCXOXKICHUS
KyJnbTypHbIX pacteHuid H. V. BaBunoBa), onpenensats rpaHulbl UX NPUMEHUMOCTH K >KMBBIM
CUCTEMAM,;

4) YMEHHE BIIAZIETh METOJAAMU HAy4YHOTO IO3HAaHHWS B OMOJIOTMHU: HAOMIONEHHE U
OINHCaHME JKUBBIX CUCTEM, ITPOLIECCOB U SBJICHUM; OpraHU3aIs U IPOBEIEHUE OHOIOTNYECKOTrO
DKCIIEPUMEHTA, BBIJIBUJKEHUE TMIIOTE3bl; BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIB30BAaHHBIX HAY4HbBIX MOHATHH,
TEOpUH U 3aKOHOB; YMEHHE JI€1aTh BHIBO/IBI HA OCHOBAHMH IIOJIYUE€HHBIX PE3YJIbTATOB;

5) YMEHHME BBIIENIATh CYHICCTBCHHBIC NMPU3HAKA BHPYCOB, KIETOK HPOKApHUOT H
9YKapHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH IMPOIECCOB: OOMEHa
BEILIECTB U MPEBPAILEHUS SHEPrUH B KIETKE, (POTOCHMHTE3A, MIIACTUYECKOTO M SHEPreTUYECKOro
oOMeHa, XeMOCHHTe3a, MUTO03a, MeH03a, OIIOJOTBOPEHUS, Pa3MHOXKEHUS, WHIUBHIYaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTECHE3);

6) YMEHUE MPHUMEHATh MOJY4YCHHbIE 3HAHMUS IS OOBSICHEHUS OHOJIOrMYECKHX
IIPOLIECCOB U SIBJICHUH, I IPUHATHUS IPAKTUYECKHUX PEIICHUHN B TOBCEIHEBHOM )KU3HU C LIEIIBIO
oOecrieyeHns 0€30MaCHOCTH CBOETO 3/10pPOBbS M 3[I0POBbSI OKPYXAIOIIUX JIIOJIeH, cOOII0AeHUS
HOPM I'PaMOTHOTO MOBEAEHUS B OKpY’Karollled NpUPOAHOI cpese; MOHMMaHue Heo0XO0AUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHOJIOTMU M OMOTEXHOJIOTHH JUIsl palMoOHaIbLHOTO
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IIPUPOAOIIOIL30BAHNS;

7) YMEHHUE pelIaTh JIEMEHTApHbIC TeHEeTUYEeCKHE 3aaul Ha MOHO- M JUTHOpUIHOE
CKpEeLIMBaHKE, CLIEIUICHHOE HAaCJe0BaHKUE; COCTABISTh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIPEICKa3aHMsl HACIIEOBaHUs IPU3HAKOB Y OPTaHU3MOB;

8) YMEHHUE BBITIOJHATHh J1a0OpaTOpHbIE W TPAKTUYECKHE  padoThl, COOJIIOMATH
npaBuia mpu pabore ¢ yuyeOHbIM M J1a00OpaTOpHBIM 000pPYIOBAHUEM;
9) YMEHHE KPUTHYECKH  OICHMBAaTh W  HMHTEPIPETUPOBaTH  HH(OpMAIIIO

OMOJIOTUYECKOTO  COACpIKAHMsSI, BKJIIOYAIONIYIO TIICEBJOHAYYHBIE 3HAHUS W3 PA3TUYHBIX
uctoyHukoB (CMMU, nHaydHO-HIONYNSpHBIE MaTepuaibl); STUUYECKHE aCHEKThl COBPEMEHHBIX
WCCJICIOBAaHMI B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

10) ymenue co3maBaTh COOCTBEHHBIE MHCHMEHHBIC M YCTHBIE COOOIIEHUS, 0000mIIast
OMOJIOTUYECKYI0O HMH(POPMAIUI0 W3 HECKOJBKUX WMCTOYHHKOB, TPaMOTHO HCIOIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

11)  chopMHUPOBAHHOCTh 3HAHUI O MECTE W POJIM OUOJIOTUM B CHUCTEME HAYYHOTO
3HaHMUSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa ¥ HAyYHOTO MHPOBO33PEHUS; O BKIIAJIE POCCUHCKUX U 3apyOekKHBIX y4EHBIX-OMOJIOrOB B
pazBuTHe OWoNOTHH; (PYHKIMOHAIBHON TPAMOTHOCTH YEJIOBEKa I PEIICHUs >KU3HEHHBIX
3ajady;

12) yMeHHe pacKpbIBaTh COJACPIKAHUE OMOJIOTMYCCKMX TEPMHUHOB W TOHSTUMN: BHII,
nomyJsiusi,  TeHO(GOHA,  DBONIONUA,  ABWXKYymUE  CUiIbl  ((dakTOphl)  ABOJIOIHUH,
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000Pa30BaHUE, HKOJIOTHYECKHE (DAKTOPBI, IKOCHCTEMA,
OPOAYLUEHThl, KOHCYMEHTBI, pPEOyLEHTbl, 1eNu MUTaHus, SKOJOrMueckas MUpaMHja,
OuoreoreHo3, onochepa;

13) ymenue u3nmaraTh OHOJOTMYCCKHE TeopHH (dBoNonnoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOPUS SBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbilieBoro cxoacrea K. M.
bapa, uepenoBanusi TIaBHBIX HampaBieHud W nyted sBomouuu A. H. CeBepiioBa, yueHus
o 6uocdepe B. . Bepuazackoro), onpeaesaTh IpaHUIbl X TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

14)  yMmeHue BIAJETh METOJaMH HAyYHOTO IMO3HAHHSA B OWOJOTHH: HAOIIOJICHHE |
OTIMCAHUE JKUBBIX CHCTEM, IPOIIECCOB U SBJICHHIA, OPTaHU3AIUS U MPOBEACHUE OUOIOTHUECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THIOTE3bl; BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEIMYMHAMHU, OOBSICHCHHE TONYyYEHHBIX PEe3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TOHSATHUH,
TEOpUH U 3aKOHOB; YMEHHE JIe]aTh BHIBO/IBI HA OCHOBAHMH IOJIYYE€HHBIX PE3YyJIbTaTOB;

15)  yMeHue BBIACIATH CYIIECTBCHHbIC IPU3HAKH CTPOCHHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUN, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OLIEHO30B U 3KOCHUCTEM;
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJ1000pa30BaHMs, IPUCITIOCOOTICHHOCTH OPTaHU3MOB, JEHCTBHSI IKOJOTHYECKUX (PaKTOPOB Ha
OpPTaHU3MBI, IEPEHOCa BEIIECTB M TOTOKA YHEPTUHU B SKOCUCTEMAX, aHTPOIOTEHHBIX N3MEHEHU I
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHMYECKHUX IHMKIOB B
ouocdepe;

16) yMeHWe NUPHUMEHATH IMOJYYCHHBIC 3HAHUSA JUISI OOBSICHEHHS OHMOJIOTHYECKUX
MPOIIECCOB | SIBJICHUM, JUIS PUHATHUS TPAKTHUECKUX PEIICHUI B TOBCEIHEBHOM KH3HU C IIENIBIO
obecrieueHnst 6€30MaCHOCTH CBOETO 37I0POBbSI M 37I0POBbS OKPYXKAIOIIUX JIFOAEH, COOTIOICHUS
HOpPM TPaMOTHOTO TMOBEACHUS B OKPYKAIOIIEH MPUPOIHON cpefie; MOHUMaHue HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOMU ouonoruu IS PaIMOHATILHOTO
MPUPOIONOIB30BAHUS;

17) yMmeHue pemiaTh 3JIEMEHTapHBIC OHOJOTHYECKUE 3aaud, COCTaBJISATh CXEMBI
MIEPEHOCA BEIIECTB ¥ DHEPTUH B HKOCHCTEMaX (LIeTTH MUTAHHUS );

18) yMeHHE BBIMOJHATH J1A0OOpPATOPHBIE W  MPAKTHYCCKHUE  PpabOThI, COOJIOIATH
npaBuia npu padore ¢ yuyeOHbIM M J1a00OpaTOpHBIM 000pPYIOBAHUEM;

19) yMeHHWe KPHUTHYECKH OIEHHBAaTh M  HMHTCPIPETHUPOBATh  HHOOPMAIIHIO
OMOJIOTUYECKOTO COJEpKaHUs, BKIIOYAIOIIYIO TIICEBIO-HAYYHBIE 3HAHHUS U3 PA3THMYHBIX
ucrounnkoB (CMU, HayyHO-TIOMyJSIpHBICE MaTepualibl); paccMaTpuBaTh  TJIOOAIBHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
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MO3ULUIO;

20) ymeHue co3maBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHHUs, 00001Ias
Ouosornyeckyro MH(MOPMAIMIO W3 HECKOJBKMX  MCTOYHUKOB, TI'PaMOTHO  HCIOJb30BaTh
NOHATUIHBIN amnmapar OHoJIOoTHu.

2. CTpyKTypa M coep:kaHue y4eOHOH AUCHHUIIIMHBI.

2.1 O0beM yueOHOM AMCUMILIMHBI U BUABI Y4eOHO padoThl.

Bun yueOHo# padoThI Obven b
yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM AU CHHUIIIMHBI
B T.4. B (hOpMe MPaKTHUECKOM MOTOTOBKH 0
U3 obmiero odbema:
TEOPETHUECKOE 00yUeHne 72
MPaKTUYECKUE 3aHATUS 6
camocTosiTenbHas paboTta 0
KOHCYJbTaI[IN 0
IIpome:xkyTouyHas arrecranus B ¢popMe 1 pepeHIIUPOBAHHOIO 3a4eTa 2




2.2. TemaTnyeckuii IVIaH U cO/iep:KaHNe y4eOHOMH TUCHUIINHBI.

Koanl
O0beM B yacax / ToM KOMHIETEHIMH,
¢dopmupoBanmnio
HaumeHoBaHue Conep:xxanue y4e0HOro MmaTepuaja u (pOpMbI OPraHU3aAIHUHU AeSITeJIbHOCTH yucJe B popme KOTOPBIX
pa3aesioB U TeM 00y4YarIIHUXCs NMPAKTUYECKOM
HOArOTOBKH CImocoo0cTByeT
3JIeMEHT
NPOrpaMMbl
1 2 3 4
Paznen 1. Buosorusi kak Hayka 2/0
Tema 1.1. Copepxanre yaeOHOT0O MaTepHana;
buonorus kak buonorus kak Hayka. CBs3u OHONOTHH C OOIIECTBEHHBIMHU, TEXHUYECKHMHU U
HayKa JIPYTMMU €CTECTBEHHBIMU HayKaMu, Gpuinocodueit, peaurueii, STUKO, 3CTETUKON OK 1-9
U TIPaBOM. 1/0 K 3 4’
Pons Ouwonoruum B (QOpMHPOBAHMU COBPEMEHHOW HAay4YHOH KapTUHBI MHpA. '
Cucrema OGMOJIOTUYECKUX HAYK.
Tema 1.2. MeToxs! Copepxanue yueOGHOTO Matepuaa:
O MeTonsl TO3HAHWS KUBOW MPUPOABLI (HAONMIOIEHUE, HKCIEPUMEHT, OIHCAHHE, 1/0 OK 1-9,
PO HU3MEpEHHe, KITacCu(pUKaIKs, MOJICTUPOBAHNE, CTATUCTUUYECKAst 00paboTKa TaHHBIX ). [IK 3.4
Paznen 2. ’KuBble cuCTeMbI M KX OPraHU3aNus 2/0
Tema 2.1. Cogepxanue yaeOHOTO MaTepHana:
buonornueckue JKuBbie cucteMbl (0MOCHCTEMBI) KaK MpeAMET U3ydeHus Ouosoruu. OTINYHNe KUBBIX 2/0
CUCTEMBI, CHCTEM OT HeopraHuuyeckoi mnpuponbl. CBoiicTBa OMOCHCTEM M HMX pa3HOOOpasHe.
MPOLECCHl U UX VYpoBHU oOpraHuzanmuy OWOCHUCTEM: MOJICKYJISIPHBINA, OPraHOUIHO-KJIETOUYHBIMH, OK 1-9,
U3y4ECHUE OpraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, KOCUCTEMHBIN (OMOTeOIeHOTHYECKHUHN), [IK 3.4
OuochepHBI.
Haykwu, n3yuarorye OMOCHCTEMBI Ha Pa3HBbIX YPOBHIX OpraHU3aIUH.
Pa3nen 3 Xumuueckuii cCOCTaB ¥ CTPOEHHE KJIETKHU 10/0
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Tema 3.1. Coneprxanre y4eOHOT0 MaTepuaa: 1/0 OK 1-9,
XUMHUYECKUI XUMHYECKUN  COCTaB  KIETKUM. XMMHYECKHE  DIIEMEHTHI:  MaKpOJJIEMEHTHI, [IK 3.4
COCTaB KJIETKHU. MUKpOd3JieMeHThl. Boa 1 MuHepanbHble BemiecTBa. OU3NKO-XMMUYECKHE MPOLIECCHI,
Bonan IpOTeKaroIlue B XHUBBIX cHcTeMax. DYHKIMM BOJAbl U MHUHEPAIbHBIX BEIIECTB B
MUHEpaJbHbIE kietke. [logaepxanue ocmoTuyeckoro OansaHca.
COJIH.
Tema 3.2. . benku. | Comepkanue ydeOHOT0 MaTepuana: 1/0 OK 1-9,
coctaB u ctpoenue | benku. CoctaB u cTpoeHHe OenKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB. [IK 3.4
0enKoB He3amenumble W 3aMEHUMBbIE aMUHOKHUCIOTBL. AMMHOKHUCIOTHBIA COCTaB. YPOBHH

CTPYKTYphI OETKOBOM MOJIEKYJbI (TIEpBUYHAS, BTOPUYHASI, TPETHYHAS U YeTBEPTHUHAS

CTPYKTypa). XUMHUYECKHE CBOMCTBA OeKOB. buonornyeckue GpyHKIMu OSIKOB.
Tema 3.3. Coneprxanne y4eOHOT0 MaTepuaa: 1/0 OK 1-9,
®epMeHTBI — ®depmeHTHl — Ouonornyeckue Kartanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN [IK 3.4
OMOJIOTHYECKHUE eHTp, cyocrpatHas cnenuduunocts. Kodepmentsl. Butamunbl.  OTiawyams
KaTaJln3aTopsbl (bepMEeHTOB OT HEOPraHMYECKUX KaTaJln3aTOPOB.
Tema 3.4. Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
VraeBonasl. VYrneBonpl: MoOHOcaxapuabl (TIIOK03a, pubo3a W JI€30KCHpPHOO03a), aUCaXaphIIbl [IK 3.4
JIunn e (caxapoza, JakTO3a) UM IOJAMcaxapuabl (Kpaxmall, TJMKOIEH, LEII0J03a).

buonoruueckue GyHKIUN yTI€BOJOB.

Jlumuaer: Tpurnunepuasl, ¢ocdomunuasl, crepounsl. ['mapoguasHO-TUAPOPOOHBIE

cBoiicTBa. buonormyeckue GyHKuuM TuUnua0B. CpaBHEHHE YIJIEBOJIOB, OCIIKOB H

JUMHUI0B KaK HCTOYHHKOB YHEPTUH.
Tema3.5. Copepxanre yaeOHOTO MaTepHana; 2/0
Hykneunnosbie Hyxnennoseie kucnorer: JJHK n PHK. Hykneornnsl — MOHOMEpPBI HYKIEMHOBBIX OK 1-9,
KUCnoTel. ATO kuciaot. Crpoenne u ¢pyukimu JHK. Ctpoenne n ¢pynkuuun PHK. AT®: ctpoenue u [IK 3.4

byHKIIHIH.
Tema 3.6. Coneprxanne y4eOHOT0 MaTepuana: 1/0 OK 1-9,
Ucropus u meroas! | [lutomoruss — Hayka o kierke. Kietounast Teopus — npumep B3auMOJCUCTBUS UAECH [IK 3.4

HU3YUCHUS KICTKH.

1 (aKTOB B HAYYHOM MMO3HAHUU. METO/Ibl M3YUEHHSI KIICTKH.
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KJICTOYHAA TCOPHA

Tema 3.7. Coneprxanue yueOHOro MaTepuaa: OK 1-9,
Knerka kak Krnerka kak 1menoctHas xwuBas cuctema. OOmIuMe NPU3HAKK KIETOK: 3aMKHYTas 1/0 I[IK 3.4
LIEJIOCTHAS J)KMBasi | Hapy)Has MmeMmOpaHna, moJnekyisl JJHK kak reHernyeckuii anmapar, cucteMa CUHTE3a
cucTema O0enka. Tumbl KIETOK: JSyKapuoTHYecKass U MpokapuoTuueckas. OcobGeHHocTH

CTPOEHMS POKAPHUOTUUECKON KIIETKH.

Knerounass crenka Oaktepuii. CTpoeHHE OHyKapuHOTHUECKOW KieTkH. OCHOBHBIC

OTJIMYUS PACTUTEIBHOM, )KUBOTHOM M rpuOHON KieTkH. [I0BepXHOCTHBIE CTPYKTYpPHI

— KJIETOYHAsl CTEHKa, TTUKOKaJIMKC, ux (yHkuuu. Ilnasmaruueckas memOpaHa, eé

CBOWCTBA U (DYHKIIHH.
Tema 3.8. Coneprxanue yueOHOro MaTepuaa: 2/0 OK 1-9,
Crpoenue [uromnna3zma u e€ opranounapl. OqHoMeMOpanHbie opranou sl kietku: JI1C, anmapat IIK 3.4
sykapuornueckoil | ['ompmxu, mm3ocombl. [lolyaBTOHOMHBIE OpraHOWABI KJIETKA: MHUTOXOHJIPHH,
KJIETKU TJIaCTU/IBI.

[TpoucxoxxaeHne MHUTOXOHApUH U miactud. Buasl mmactun. HememOpanubie

OpPraHoubl KIETKH: PUOOCOMBI, KJIETOYHBINA IIEHTP, LIEHTPUOIHN, PECHUYKH, KI'YTHKH.

@yHKIUY OPraHOUIOB KIIETKU.

Bxumouenusa. fAnpo — perynsiTopHblid 1EeHTp KieTku. CTpoeHue siapa: siaepHas

000J104Ka, KapuoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KIETKE.

[Tpaktrueckas pabora Ne 1 «M3ydeHue CTpOEHUS KJIETOK PACTEHUMU, KUBOTHBIX H 2/0

OaKkTepuil U NX OTIHCAHUE
Pasznen 4. ’KuzneaeaTeabHOCTh KJIETKH 6/0
Tema 4.1. Coneprxanne y4eOHOT0 MaTepuana: 2/0 OK 1-9,
OOMeH BEIIECTB. OOMeH BelecTB WIM MeTa0oau3M. AccuMuiisanus ( IUIACTHYSCKHH OOMEH) H IIK 3.4
[TmacTuueckuii muccuMuisinus  ( DHEPreTHYeCKuid OOMEH)- JIBE€ CTOPOHBI €IMHOrO IpoIiecca
OoOMeH. Metabonm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTBA W DHEPIMH B TMOHUMAaHHH
doTOoCHHTE3. Merabosm3ma. Tumbl oOMEHa BemecTB: aBTOTPOGHBIN W reTepoTpodHbIA. Ponb




17

XEMOCHHTCE3

(dbepMeHTOB B OOMEHE BEIECTB M MpEBpallleHUU SHEpruu B KieTke. DOoTocHHTES.
CeeroBas u TemMHOBasi (a3bl QorocuHTe3a. Peakiuu ¢orocunreza. IHPeKTUBHOCTD
¢dboTocuHTe3a. 3HaueHue (HOTOCHMHTE3a ISl KU3HU Ha 3emie. BiusHue ycimoBuid
cpensl Ha (POTOCHHTE3 M CHOCOOBI MOBBIMICHHS €r0 MPOAYKTUBHOCTH y KYJIbTYpPHBIX
pacTeHui. XeMOCHHTEe3. XEMOCHHTE3UPYIoIIHe OakTepuu. 3HAaUYe€HHWE XEMOCHHTE3a
JUTSL S)KU3HU Ha 3eMIIe.

Tema 4.2.
DHEPreTU4eCcKuil
oOMeH

Copepxanre yaeOHOT0O MaTepHana;

DOHepreTuvyeckuii OOMEH B KJeTKe. PacmiensieHue BEIIeCTB, BBIJACICHHE U
aKKyMYJIMPOBAaHHUE YHEPTHHM B KIETKE. DTambl 3HepreTudeckoro ooMeHa. [ mukonus.
Bbpoxxenne u ero Bumsl. KucnopogHoe okucieHue, HIH KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochopunrpoBanue. DPPEeKTUBHOCTh YHEPIETUIECKOTO 0OMEHa.

1/0

OK 1-9,
I1IK 3.4

Tema 4.3.
Buocuures Oenka

Copepxanre yaeOHOTO MaTepHana;

Peakiun matpuunoro cunre3a. ['enermueckass mHpopmanms u JIHK. Peanmzamms
TeHEeTHYeCKO wuH(opManuu B KIeTKe. [ eHeTHdyeckuid KOJ M €ero CBOMCTBA.
Tpanckpunuus — marpuunsiii cuaTe3 PHK. Tpancnsius — OuocunTes Oenka.
Oranbl TpaHcnsuuu. KoaupoBanue amuHOkuciHoT. Ponb pubocom B OHOcHHTE3e
Oenka.

1/0

OK 1-9,
I1IK 3.4

Tema 4.4.
Hexknerounsie
(hopMBI KU3HU —
BUPYCHI

Copepxanue yueOHOro MaTepHana:

Hexnerounsle Qopmbl ku3HM — BHpYchl. Mcropusi oTkpsiTus BupycoB (. .
NBanoBckuii). OCOOEHHOCTH CTPOSHUS MW JKM3HEHHOTO IIMKJIa  BHPYCOB.
bakrepuodaru. bonesHu pacrteHuil, XHBOTHBIX M 4eEJO- BEKa, BbHI3bIBAEMBIC
Bupycamu. Bupyc ummynoxaeduiura udenoBeka (BUY) — BozOymurens CIINa.
OOpatHasi TpaHCKpPHUIIIUS, peBepTasa, nHTerpasza. [Ipoduinaktuka pacnpocTpaHeHus
BUPYCHBIX 3a00JI€BaHUM.

2/0

OK 1-9,
[IK 3.4

Paspnen 5 PasmMHokeHHe U MHAUBUAYAJIBHOE PA3BUTHE OPraHU3MOB

6/0
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Tema 5.1. Coneprxanre y4eOHOT0 MaTepuaa: 2/0
Kuznennstit nukn | KieTouHslit HUKI, WM KU3HEHHbIM MK kieTku. MHTepdaza u mutos. Ilpoueccsl, OK 1-9,
KieTku. [lenenue nporekaromue B uHTepdaze. Pemmkamus — peaknus matpuanoro cuHTeza JJHK. K 3.4
KJIETKHA. MUTO3 CrtpoeHne XpoMocoM. XpOMOCOMHBbIM Habop — kapuotun. JumiouaHelii u

TaruIOWIHBIA  XpOMOCOMHBIE Ha0Opbl. XpoMmatuiabl. [[uTomormvyeckue OCHOBBI

Pa3MHOKEHUSI UM HMHAUBUAYAJIBHOTO PAa3BUTUS OPraHU3MOB. JleleHue KIeTKu —

MHTO3.

Cragum wmuto3a. Ilpomecchl, nNpoucxXopsiiue Ha pa3HbIX CTAgUSAX MMTO3.

buonornueckuii cMbICI MUTO3A.

[TporpamMmmupyemas rubens KJIETKH — arorTo3.
Tema 5.2. Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
Dopmbl @®opMbl pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe W TmojioBoe. Buapl Oecronoro I1IK 3.4
PasMHOXKCHUA pasMHOXEHUA: JEJICHWE HaABOE, I[IOYKOBAHME OOHO- M  MHOIOKJIETOYHBIX,
OpraHu3MoB CIIOpOOOpa30BaHKME, BETETATHBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHUPOBAHHE

OpraHU3MOB, €r0 3HaueHHe M cenekuuu. [1o1oBoe pasMHOXKEHHE, €ero OTJIIMYHS OT

6ecronoro.
Tema 5.3. Coneprxanne y4eOHOT0 MaTepurana: 1/0 OK 1-9,

Meiio3. Craguun Meiiosa. [Ipoueccel, npoucxoasuue Ha cragusax Melosa. [loBenenne [IK 3.4
Meiio3 xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.
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Tema 5.4. Coneprxanne y4eOHOT0 MaTepuana: 1/0 OK 1-9,
O6pa3zoBanue u I'ameTorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Yy >KMBOTHBIX. IlojoBbie [IK 3.4
pa3BUTHE MOJIOBBIX | JKEJIE3bl: CEMEHHUKU U ANYHUKU. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
KJIETOK. (criepmaTo3ou, sifliekIeTka) — crepMaTorenes u oBoreHe3. OCOOEHHOCTH CTPOCHUS
OrmnonoTBOpeHNE SIMIEKJIETOK U criepMaTo30ua0B. OmmogorBopeHue. [laprenorenes.
Tema 5.5. Coneprxanne y4eOHOT0 MaTepurana: 1/0 OK 1-9,
WupuBuayansHoe | MHauBHAyadbHOE pa3BUTHE (OHTOreHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3). [IK 3.4
pa3ButTHe Oranel  SMOpPHUOHAIBHOTO  Pa3BUTHSL Yy TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE,
OpPraHHU3MOB racTpymsus, OpraHOT€HE3. [TocTamOpHoHanbHOE pa3BUTHE. Tunsl

MMOCTAMOPHUOHATILHOTO PAa3BUTHS: TIPSIMOE, HETIpsMoe (JIMYMHOYHOE). BrusHue cpems

Ha pa3BUTHE OPTraHU3MOB; (PaKTOPHI, CTIOCOOHBIE BHI3BIBATH BPOXKICHHBIE YPOICTBA.

Poct u pasButue pactenuii. OHTOT€HE3 LBETKOBOIO PACTEHUA: CTPOCHHUE CEMEHHU,

CTaJNH Pa3BUTHUS.
Pa3nen 6 HacjiencTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB 12/0
Tema 6. 1.. Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
I'enetnka — [Ipeamer u 3amaym reHeTUKH. Ponb HMUTONOTMU W AMOPHOJOTHH B CTAHOBJICHUU [IK34
HayKa o TeHeTHKHU. BKian poccuiickux 1 3apyOeXHbIX YUEHBIX B Pa3BUTHE T€HETHUKH. MeToIbl
HACJIEICTBEHHOCTH | T€HETUKHU (TMOPUI0TIOTUUECKH, IUTOT€HETHUYECKHI, MOJIEKYIISIPHO-TEHETUUECKHIA ).
Y U3MEHYMBOCTHU OcHOBHbBIE TeHETHYecKHe MOHATHS. ['eHeTHueckas CHMBOJIMKA, HCHOJb3yeMasl B

CXEMax CKpeIIMBaHMI
Tema 6. 2. Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH HACJIEIOBaHUSA NPU3HAKOB, YyCTaHOBJIEHHble [. Mengenem. IIK 3.4
HacJeA0BaHUs MonorubpuaHoe CKpenMBanrue. 3aKoH eAMH000pa3us THOPUI0B MEPBOTO MOKOJICHUS.
MPU3HAKOB. [IpaBmio noMuHHMpOBaHMS. 3aKOH pacHICIJICHUS MPU3HAKOB. [MMOTE3a YHCTOTHI
Monorubpuanoe ramert. [IonHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

CKpEITUBaHHE
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Tema 6. 3. Coneprxanne y4eOHOT0 MaTepuana: 2/0 OK 1-9,
Jurubpunxoe JIurnOpuiHoe CKpeuiMBaHue. 3aKOH HE3aBHCUMOTO HACIEJIOBaHHS IPHU3HAKOB. [IK 3.4
CKpEIlIMBaHUE. [{uToreHeTnyeckrue OCHOBBI JUTHOPUAHOTO  CKpEHIMBaHUS. AHaJIU3UpYIOLIee
3aKkoH cKpelrBaHue. lcnonap30BaHuE aHATM3HUPYIOLIETO CKPELIMBAHUS [Js ONpPENETICHUS
HE3aBHCHMOTI'0 reHoTumna ocodu
HacJeA0BaHUs
MIPU3HAKOB
Tema 6. 4. Coneprxanre y4eOHOT0 MaTepurana: 1/0 OK 1-9,
CuerieHHOE CueryieHHOe HacieoBaHue mpuszHakoB. Padora T. Moprana 1o CHEMJICHHOMY IIK 3.4
HacJIeJOBaHHE HacJIeOBaHHIO TeHOB. Hapyienue cuenyieHus TeHOB B pe3y/ibTaTe KPOCCUHIOBEpa.
IIPU3HAKOB XpOMOCOMHasl TEOpUsl HACIEICTBEHHOCTHU. | eHeTH4eCKe KapThl.
Tema 6. 5. I'enetTnka moma. XpoMOCOMHOE OmpeaeieHue Imona.  AyTOCOMBI W TOJOBBIC 1/0 OK 1-9,
I'eneruka nomna. XpoMocOMBl. ['OMorameTHele M rereporameTHble OpraHusMbl. HacienoBanue [IK 3.4
Hacnenosanue MIPU3HAKOB, CLIETNIEHHBIX C [TOJIOM.
IIPU3HAKOB,
CIIETJIEHHBIX C
10JIOM
Tema 6. 6. Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
3MeHuYnBOCTE. M3menunBocTh. BUABI M3MEHUNMBOCTH: HEHACJIEACTBEHHAS W HacleACTBEHHas. Poib [IK34
HenacnencTBeHHa | cpeibl B HEHACIIEACTBEHHOW HM3MEHUYMBOCTH. XapaKTEpUCTHKA MOIM(PHKAIIMOHHON
sl U3MEHYNBOCTh W3MEHUYMBOCTH. BapuanuMoHHBIA psan W BapuanuoHHas kpubas. Hopma peakuuun

npu3Haka. KojlnyecTBeHHbIE M KAayeCTBEHHbIE TPU3HAKU M HX HOpPMa PEaKLUH.

CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUUBOCTH.
Tema 6. 7. Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
HacaencrBennas Hacnencreennas, WIM  TSHOTHUIIMYECKasd, N3MEHYUBOCTD. KomOunaTtuBHas [IK34
U3MEHYHUBOCTh M3MEHYMBOCTh. Meiio3 M TMONOoBOW Mpolecc — OCHOBa KOMOMHAaTUBHON

U3MEHYMBOCTH. MyTanlnoHHasi U3MEHYUBOCTD.
Knaccudukanus myranuii: TeHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa M NMPUYMHBI
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MyTaruid. MyrareHaple (pakTopbl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACIIECICTBEHHOU
n3MeHunBocty H. U. BaBuiioBa. BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

Tema 6. 8. Coneprxanue yueOHOTo MaTepuaa: 4/0 OK 1-9,
T'eneruka I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOAbl TEHETUKH YEJIOBEKA: [IK34
4eJ0BEKa reHealoOTHYeCKU, OJIM3HEIOBBIA, LIMTOreHETUYSCKUH, OHMOXMMUYCCKUI,
MOJIEKYJIApHO-TeHEeTUYeCKU. COBpEeMEHHOE ONpeeIeHNE TeHOTUMA: TOJTHOTEHOMHOE
CEKBEHHpPOBaHUE, TCHOTHUNUPOBaHHE, B TOM uyucie ¢ nomoupro [IP- ananu3a.
HacnencrBennble  3a0ojeBaHMs  4YeJIOBEKAa: TIEeHHBIE OOJIE3HM, OOJE3HH C
HACJICJICTBEHHOW MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hr. COMaTUYECKue U
reHeparuBHbIe MyTanuu. CTBOJIOBBIC KJIETKHU. [IpuHIIMIBI 310pOBOTO 00pasa KU3HH,
IUArHOCTHKH, TNPOQUIAKTAKH W  JICYCHHUS TeHETHUYeCKUX Oosie3Heir. Menuko-
FEHETUYECKOE  KOHCYJIbTUPOBAHHME. 3HAYEHUE  MEIUIIMHCKOM  T'E€HETUKH B
MPEIOTBPALICHUH U JICYCHUU TeHETHYECKUX 3a00JIeBaHUI YEeTTOBEKa.
[MpakTrueckas padora Ne 2. 2/0
« Pelienre reHeTUYECKHUX 3a7a4.
CocrapiieHHE 1 aHAJIU3 POJIOCTIOBHBIX YEJIOBEKA
Paznen 7 Cenexuust opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH 4/0
Tema 7. 1. Coneprxanue yueOHOTo MaTepuaa: 1/0
Cenexius Kak Cenexkuus KaK Hayka M MPOILECC. 3apOKICHUE CEICKIINU U JOMECTUKAIUA. Y YCHHE OK 1-9,
HayKa 1 IIpoLece H. 1. BaBusoBa o eHTpax MpOUCXO0XKIECHUS 1 MHOT00Opa3us KyJIbTypPHBIX pacTEHUII. IIK 3.4
LleHTpBI MPOUCXOKACHUS TOMAIIHUX JKUBOTHBIX. COpPT, MOpOAa, IITAMM.
Tema 7. 2. Coneprxanne y4eOHOT0 MaTepurana: 1/0
Meroas! u CoBpeMeHHbIE METOJbl CEJNEeKIMU. MacCOBbIi M WHAMBHUIYANbHBIM OTOOpPHI B OK 1-9,
JIOCTHIKECHHS CEJICKIIMA pacTeHU M KUBOTHBIX. OlleHKa 3KcTepbepa. bin3ko- pojacTBEeHHOE K 3.4
CeJICKLINHU cKkpenuBaHue — wuWHOpumuHr. Ywucras nuHug. CKpeUMBaHWE YHUCTHIX JIMHHM.
pacTeHui u I'etepo3uc, nnu ruOpugHas cuina. HepoacTBeHHOe CKpelMBaHHE — ayTOPWIMHI.
JKMBOTHBIX Otnanénnas rubpuamuzanus u e€ ycrexu. VICKyCCTBEHHBIH MyTareHe3 W TOJydeHHE

ITOJIHUIIIIOHUOOB. I[OCTI/I)KGHI/I}I CCIICKIINN paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTAaHHU3MOB.
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Tema 7. 3. Coneprxanre y4eOHOT0 MaTepuaa: 2/0 OK 1-9,
buorexHonorus buorexHonorust kak oTpaciib NMPOU3BOJACTBA. I'€HHAs MH)KEHEpHUs. DTambl CO3IaHUS [IK 3.4
KakK OTpacib pekomOunantHo JIHK wu Tpancrennsix opranm3moB. KiierouHass WHXKeHepHs.
MIPOU3BOJICTBA Knerounbie KynbTypbl. MUKPOKJIOHATIBHOE Pa3MHOKEHHE PACTCHHIA.
KnonupoBanue  BBICOKONPOIAYKTUBHBIX  CEJIbCKOXO3SHUCTBEHHBIX  OPraHU3MOB.
Okonorudeckue u yruueckue npodneMel. MO — reneTnuecku MoIu(pUIIMPOBAHHBIC
OpPraHHU3MBI.
Paznen 8 DBosrouuoHHass 0MoJI0rUs 6/0
Tema 8. 1. Coneprxanne y4eOHOT0 MaTepurana: 1/0 OK 1-9,
OBomronus U IIpennocsuiku BOSHUKHOBEHUS SBOJIIOLIMOHHON TEOpUHU. DBOJIIOLNOHHASL TEOpuUs U €€ [IK 3.4
METOJIbI €€ MecTo B Ouonoruu. BiusHuEe 5BONIOLMOHHON TEOPUM Ha Ppa3BUTHE OHOJOTHH U
U3YyYCHUS APYTUX HayK.
CunerenbcTBa 3BOMIONUH. [laneoHTonOrnueckue: MocieoBaTeIbHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKOH JIeTOMHCH, nepexoaHbie hopmel. bruoreorpaguueckue:
CXOJICTBO M paznuune dayH U (GJIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKUE:
CXOJICTBA U Pa3In4Msi SMOPHOHOB Pa3HBIX BUOB O3BOHOUYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE:  TOMOJIOTHYHbIE, aHaJOTHYHbIe, PYyIUMEHTapHbIE
OpraHbl, aTaBU3MBI. MonexyaspHO-OMOXMMUYECKHUE: CXOJCTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0O0JIMYECKUX MYTEH Yy BCEX )KUBBIX OPTaHU3MOB.
Tema 8. 2 Coneprxanue yueOHOTo MaTepuaa:
Ucrtopus pazsutus | DBomonuonHas teopus Y. Jlapsuna. [Ipennocbuiku BO3HMKHOBEHHS JTApBUHU3MA..
npeacTaBiaeHuid o0 | J{BrKyIMe cuibl 3BOMIOLMU BUIOB 1O JlapBuHY (M30BITOUHOE pa3MHOXKEHHE INPH
ABOJIIOLIMU OTPaHMYEHHOCTH  PECYpCOB, HeompenenéHHas  W3MEHUMBOCTb, Ooppba  3a
CYIIECTBOBaHME, €CTECTBEHHBIN 0TOOD).
Cunrernueckast Teopus dBostonnn (CTI) u e€ OCHOBHBIE TTOJIOKEHUSI.
Tema 8. 3 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
Bun: xpurepun u MuxposBosmtonus. [Tonynsuuys Kak eqMHULIA BUA U SBOJTIOLNH. [IK34
CTPYKTYpa.
[Tomynsiuus kak
JJIeMEHTapHas
€IMHMIIAa BUJA
Tema 8. 4 Coneprxanue yueOHOTo MaTepuaa:

JIBIOKyIIE CUITBI

JIBrokymue critbl ((hakTOpbl) YBOJIIOIUN BHIOB B MPUPoJie. MyTaIllmOHHBIN MPOIECC U
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(3memeHTapHbIe KOMOMHaTUBHAsI U3MEHYUBOCTh. [lomynsunonHbie BoHBI U Apeid reHos. M3omsanus
(baxTopsl) U MUTpanusl.
ABOJIIOLIMU
Tema 8.5 Coneprxanre y4eOHOTO MaTepuana: 1/0 OK 1-9,
EcrecTBeHHbIN EcrecTBeHHbI 0TO0p — Hampasisitomuil Gpakrop sBosonnu. @OpMbI €CTECTBEHHOTO [IK 3.4
oTOOp | ero orbopa.
bopmbl
Tema 8. 6 Coneprxanue yueOHOro MaTepuaa: 2/0 OK 1-9,
Pe3ynbTaTe! [IpucrnocoOaeHHOCT,  OPTaHM3MOB  KaK  pe3yjbTaT sBoonuu.  [Ipumepsl IIK 3.4
HBOJIIOIUH: IPUCTIOCOOTICHUH Yy OpraHu3MoB. ApomMopdo3bl U HIMOATanTamuu.  Bug u
npucnoco0jeHHoc | BuaooOpasoBanue. Kpurepum Buma. OcHoOBHBIE (GOpMBI  BHI000pa30BaHUS:
Th OPTaHU3MOB U reorpagpuueckoe, 3KOJI0rHYECKOe.
BH1000pa3oBaHUE
2/0

[TpakTrueckas padota Ne 3.

«Onucanue Npucrnoco0ICeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa»
Tema 8. 7 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
Hanpasnenus u Makpo3Bostonus. IIK 3.4
MyTH ®opmbl 3BOIONUH: (DUIeTHYECKas, TUBEPreHTHAasi, KOHBEPreHTHas, MapajliebHasl.
MaKpO3BOIIOIUU HeoOpatumocTts 3Bomonuu. [Iponcxoxkienue ot HecienMaau3upOBaHHbBIX MTPEIKOB.

IIporpeccupytromas cnenranu3anys. AganTuBHAs pajgdanysl.
Pa3nen 9 Bo3HnkHOBeHUEe U pa3BUTHE KM3HH HA 3eMJIe 8/0
Tema 9. 1 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
Uctopust xxu3amn JloHayuyHble TpPEACTaBICHUS O 3apOXKIACHUU HKM3HU. HayuHble rumortesbl IIK 3.4
Ha 3eMJIe U BO3HUKHOBEHUS KU3HM Ha 3emJie: a0MOreHe3 U MmaHcnepMusi. XUMHUYecKast SBOJIIOLHUS.
METO/JIbI €€ AOGunoreHHbIN CUHTE3 OpraHUYECKUX BEIIIECTB u3 HEOPraHUYECKUX.
U3YUYCHHUSL. DKCIepUMEHTAIbHOE TMOJATBEPKACHUE XMMUYECKOi »Bosronuu. HavanmbHble ATaribl
['unoressl ounomornueckoir sBomtonuu. ['mmoreza PHK- mupa. dopmupoBanme memOpaHHBIX
POUCXOXKIACHUS CTPYKTYp ¥ BO3HUKHOBEHHME TPOTOKJIETKU. IlepBble KIETKH M WX HBOJIOIHSL.
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JKHU3HHU Ha 3€MIJIC

dopMHUpOBaHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Tema 9. 2 Coneprxanne y4eOHOT0 MaTepurana: 1/0 OK 1-9,
OcHoBHble 3Tanbl | Pa3Butne xu3Hu Ha 3emse no 3paM M nepuopaMm. Kartapxeill. Apxelickag u [IK 3.4
ABOJIIOIUU nmporepo3oiickas 9pel. [lameosoiickas d3pa W €€ TEpPUOIbl: KEMOPHICKHUIA,
OPTraHUYECKOro OPJIOBUKCKHW, CHITYPUHCKUI, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.
MHpa Ha 3emJie, Me3so30lickas 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, METOBOM.
pa3BUTHE KU3HU KaiiHo3o0iickas 3pa u €€ nepuo/pl: ajaeoreHOBbIN, HEOT€HOBBINW, AHTPOIOICHOBBIM.
0 3pam U XapakTeprucTuKa KJIMMaTa U reoJorH4eckux mpoueccoB. OCHOBHBIE 3TAIbI 3BOJIOLUN
nepuojam pPacTUTENILHOTO M KMBOTHOTO MHpPa. ApomMop¢o3bl Yy pAacTeHHH M KUBOTHBIX.

[losiBieHue, paclBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.
Tema 9. 3 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
CoBpemeHHas CucrteMa OpraHM4ecKoro Mupa Kak OTpaKeHUE 3BoJIIOIMHA. (OCHOBHBIE IIK 3.4
cucTemMa CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.
OpPraHUYECKOTO
Mupa
Tema 9. 4 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
OBOJIIOLU DOBOJIIOLIMS  YeJOBeKa. AHTpOMOJIOTHsl Kak Hayka. Pa3BuTue mnpencraBieHUd o [IK34
4eJloBeKa IIPOUCXOXKACHUN yesloBeKa. MeTo bl U3ydeHus aHTpornoreHe3a. CXoacTBa U pa3indus
(anTpoOmOreHes) YesoBeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOI0KEHHE YEIOBEKa.
Tema 9.5 Coneprxanne y4eOHOT0 MaTepuraa: 1/0 OK 1-9,
JBwxyume cunbl | JBmwkymme cuibsl ((akrtopbl) anTpomnorenesa. HacnenacTBeHHass W3MEHYMBOCTh M [IK 3.4
(dakTopsI) €CTECTBEHHBINH 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HHM, U3TOTOBIICHUE OPYIHUH TpyHa,
aHTpPOIIOTeHe3a MBIIIIEHHUE, PEYD.
Tema 9. 6 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
OcHoBHble cTaguu | OCHOBHBIE CTaJMU M BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAIOMUTEKH, YeIOBEK yMENbIi, [IK34
3BOJIIOLUHU UYenosek npsMoxondmmi, UYenoBek HeaHIEpTaNbCKUM, YenoBeK  pa3yMHBIN
YelioBeKa coBpeMeHHOro Tuna. Haxoaku HCKOMaeMbIX OCTaHKOB, BpeMsl CYIECTBOBAHMS,

00J1acTh pacrpocTpaneHusi, 00bEM roJI0BHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.
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Tema 9. 7 Coneprxanne y4eOHOT0 MaTepuana: 2/0 OK 1-9,
Yenoseueckue Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BporeouHas (eBpas3uiickas), [IK 3.4
pacel 1 HErpo- aBCTpaJIonHas (IKBaTOpUaIbHAas), MOHTOJIOUIHAS (a3UaTCKO-aMEepUKAHCKas).
MPUPOJIHBIE UepTsl mpHUCTOCOOICHHOCTH TIPEJCTABUTENICH UYEJIOBEUECKUX pac K YCIOBUSIM
ajanTtanuu cyuiectBoBanus. EnnHcTBO yenoBedeckux pac. Kputuka conuanbHOro 1apBUHU3MA U
YeJI0BeKa pacusma.
Pazgen 10 OpranusMsl U OKpYysKaloliasi cpeaa 6/0
Tema 10.1 Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
OKOJIOTHUA KaK DKOJIOTHsSI KaK HayKa. 3aJadyd W pa3lielbl 3KOJOTUU. MEeTOIbl 3KOJIOTHYECKUX [IK34
HayKa HCCIIEIOBAaHHH. DKOJIOTHUECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKa.
Tema 10.2 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
Cpenst ooutanust | Cpenbl  OOMTaHWST  OPraHWU3MOB:  BOJIHAs, HA3EMHO-BO3MAYIIHAs, TOYBCHHAs, [IK34
Y DKOJIOTUYECKUE | BHYTPHOPTaHU3MEHHAS.
(hakTopsI Oxonornueckue daktopsl. Kitaccudukamms 3xomornaeckux GakTopoB: aOMOTUYECKHE,

OMOTHUYECKHUE U aHTPONOTeHHBIC. J[eliCTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI
Tema 10.3 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
AOGuoTHveckue AlGunoTtndeckune (HakTophl: CBET, TEMIIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M. [IK 3.4
(bakxTopsl [TpucnocobaeHns opraHu3MoB K JeHCTBHIO a0noTndyeckux ¢aktopos. buonornueckue

PUTMBL.
Tema 10.4 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
buotnueckue buotnueckue ¢akropel. Bumbl OHOTHYECKMX B3aUMOACHCTBUN: KOHKYpEHIIHSI, [IK34
(hakTopsI XUITHUYECTBO, cUMOMO3 W ero ¢opmel. [lapazutusm, koomepamusi, MyTyaau3M,

KOMMeHCa3M ( KBapTHPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIM3M, HEHTPaTU3M.

3HaueHHe OWOTHYECKHX B3aWUMOJICHCTBUMA JIJI1 CYIIECTBOBAaHUS OPTraHU3MOB B

MPUPOJHBIX COOOIIECTBAX.
Tema 10.5 Coneprxanre y4eOHOT0 MaTepurana: 2/0 OK 1-9,
DKOJIOTHYECKHE DKOJIOTHYECKHE XApAaKTEPUCTUKU NONyssiiuu. OCHOBHBIE IOKA3aTeaW NOMYJISIUH: 1K 3.4
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XapaKTePUCTHKH | YACICHHOCTH, INIOTHOCTh, POYKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. JJnHamuka
BUJA YUCIIEHHOCTH TOMYJSAIUNA | €€ Perymsius
TOTTYJISIITUT
Pazgen 11 CoobuiecTBa U IK0JI0rH4ecKHe CHCTEMbI 8/0
Tema 11.1 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
CoobmecTBa CooOmectBO  opranm3MoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHJIOBas, [IK 3.4
OpraHu3MOB POCTpaHCTBEHHAs, Tpoduueckas (nuuieBas). Buabl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.
Tema 11.2 Coneprxanne y4eOHOT0 MaTepurana: 1/0 OK 1-9,
DKOCHUCTEMBI U DKOJOTrH4ecKre CucTeMbl (3kocucTeMsbl). [lonaTue 06 skocucTemMe U OHOTreoIeHo3e. [IK 3.4
3aKOHOMEpPHOCTH | DyHKIMOHANFHBIE  KOMIIOHEHTBHI ~ JKOCHCTEMBI:  MPOAYICHTHI, = KOHCYMEHTHI,
ux PEIyLIEHTHI.
CYIIIECTBOBAHUS KpyroBopot BemiecTB W MOTOK SHEPTHH B dKOocucTeMe. Tpoduueckue (MUIIEBHIC)

ypoBHHM 3KocucTeMbl. [lumeBbie 1enu u cetd. OCHOBHBIEC MOKA3aTENIN 3KOCUCTEMBI:

Ouomacca, TPOMYKIHS. ODKOJOTHYECKHE MUPAMHUABI: TPOMYKIMH, YHCICHHOCTH,

6uomaccel. CBOICTBA SKOCUCTEM: YCTOMUUBOCTD, CAMOPETYIISIUS, pa3BUTHE.

Cykueccus.
Tema 11.3 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
[Ipupoansie [IpupogHbie 3KOCHCTEMBI. DKOCHUCTEMBI PEK M 03Ep. DKOCHUCTEMa XBOMHOIO WIIU IIK 3.4
HKOCHUCTEMBI IIMPOKOJIMCTBEHHOTO JIeca.
Tema 11.4 Coneprxanne y4eOHOT0 MaTepurana: 1/0 OK 1-9,
AHTpPOTIOTeHHBIE | AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOo3kocTcTeMbl. bronornyeckoe [IK 3.4
KOCHUCTEMBI U XO3SIICTBEHHOE 3HAUCHHE arpodKOCHUCTEM U ypOodKkocucTeM. bruopasHoobOpasue kak

dakTop ycroiunBocTH 3KOocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO pa3HOOOpas3us Ha

3emie.
Tema 11.5 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
buochepa — VYuenue B. W. Bepranckoro o 6uocdepe. ['panuipl, coctaB u CTpyKTypa 6mochepsl. [IK 3.4
rino0anbHas Kuoe BemectBo u ero  Qynkmun. OcobeHHOCTH OuOChepsrl Kak TT00ANbHOM
AKOCHCTEMA 36MJIM | PKOCHUCTEMEI. J[MHaMrueckoe paBHOBECHE M 0OpaTHasl CBs3b B Orocdepe.
Tema 11.6 Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
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3akoHomepHOCTH | KpyroBopoTHI BEIeCTB U OMOTEOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriepoja, a30Ta). IIK 3.4
CYLIECTBOBaHMS 3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

ounocdepnr

Tema 11.7 Coneprxanne y4eOHOT0 MaTepurana: 1/0 OK 1-9,
YenoBeuecTBO B YenoseuectBO B Oumochepe 3emian. AHTpPONOTEHHBbIE H3MEHEHUsT B Ouocdepe. [IK 3.4
ounocdepe 3emin ['1o6anbpHBIC SKOJTOTUYECKHE MPOOIJICMBI.

Tema 11.8 Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
CocymectBoBanue | CocyiecTBoBaHie TPUPOILI U denoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpa3usi Kak IIK 3.4
PUPOJIBI U OCHOBa ycToiunBocTH Ouochepsl. OCHOBa PallMOHANIBHOTO YIPABICHUS MPUPOIHBIMU

Ye0Be4ecTBa pecypcamu U UX Hcnoib3oBaHue. JlocTukeHHst OMOJIOTHH U OXpaHa IPUPOJIBI.

Koncynpramuun 0/0

CamocrosiTenbHas paboTta 0/0

TemaTnka MHIUBUAYATBHOTO IPOEKTA, KYPCOBOM paboTHI (ITPOEKTA) (eciu npedycmMompeHvl) 0/0

ITpomexyrounas attectanus B popme nuddepeHpoBaHHOro 3aueTa 2/0




3. YcaoBus peaau3annu y4eOHOM IUCHUIIUHBI.

3.1. CnenuajbHble OMENIeHUs JJI PeaJin3aliy MPorpaMMbl y4eOHOM TUCIUIIIMHBI.

OcBoenue mnporpamMmbl y4yeOHOM IuCHMIUIMHBI «buonmorus» mpeamnoiaraeT HaIAYHEe B

npo)eCCHOHAIBHONW 00pa30BaTEIbHOM  OpraHW3alluM, peaau3ylomeid  o0pa3oBaTeIbHYIO

nporpaMMmy cpenHero oomero obpasoBanus B npenenax ocBoerus OIIOII CIIO na ©0aze

OCHOBHOTO 00I1Iero oOpa3oBaHus, yd4eOHOTO KaOWHETa, B KOTOPOM HMMEETCS BO3MOKHOCTH

oOecrieunTh CBOOOIMHBIA aocTyn B VHTepHET BO BpeMsl y4eOHOIO 3aHITHA U B IEPUOJ

BHEYYCOHOMU JIEATETLHOCTH O0YJarOIINXCS.

[Nomemenne xabuneTa ynoBieTBopsieT TpeboBaHusM CaHUTAPHO-3MUAEMUOIOTHIECKUX

npaBua u HopMmaTuBOB (CanlluH 2.4.2 Nel78-02) m ocHameHO THUIIOBBIM O0OPYIOBaHUEM,

yKa3aHHBIM B HACTOSIIMX TpPeOOBaHUAX, B TOM 4YHUCIE CHEIHATU3UPOBAHHON yueOHOM

MeOeIbI0 U CPEeICTBAMU O0yUEHUs, IOCTATOYHBIMU i1l BBIIIOJIHEHUS TpeOoBaHUN K
YPOBHIO MTOATOTOBKH O0YYaIOIINXCS: JIOCKa  ayauTopHass  3-X  DJIEMEHTHas,

kommbioTep P/CT 586, cucremHsiii OJ0K, CTOJ OJHOTYMOOBBIN, CTON ydeHUUYECKUA TpNebd

kpoMmka [IBX menomun — 16mT, ctyn M30 /1, cTyn yueHHnueckuil - 32mrt.

JI71s BBITIOJIHEHUS MPAKTUYECKUX 33/JIaHUN CTyJIeHTaM HEO0OXOIUMO MMETh MPOCTON U I[BETHBIE

KapaHJally, JIMHEUKY, JaCTUK, LUPKYJb, TPAHCIIOPTUP U KAJIBKYJIATOP.

[IporpammHuoe obecrieueHne

MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,

auneH3noHHbIi gorosop ot 07.05.2008 (OO0 "HITO Unaykums

Bbpsinckoe mpencr.”), "Microsoft Office Standard 2007" Microsoft Open License 43178755

(OOO "HITIO Unaykmus™), HOMep 3aKa3a TOProBoro MOCpeIHHUKa !

ML766281-3

3.2. UudopmanmnonHoe obecriedeHre peajau3anuu NPporpaMMbl yueOHON TUCHMIIJIMHBI.

Bepxomennesa, 0. I1. buonorus : yue6noe mocobue mist CITO / HO. I1. BepxomenneBa. —

CaparoB : IIpodobpazoanme, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekcr :

ANIEKTPOHHBIA //  DNEeKTpoHHBI pecypc 1mdpoBoit  obpa3zoBarenbHOi cpenbl  CIIO

PROFo6pasosanue : [caiir]. — URL.: https://profspo.ru/books/91854

Kyp6aroBa, H. C. O6mas 6uonorus : yueoHoe mocoodue misi CIIO / H. C. Kypbarosa, E. A.
Kosnoa. — Caparos : Hayunas kaura, 2019. — 159 c. — ISBN 978-5-9758-1895-9. — Tekcr
. OJIEKTPOHHBIM // DIEeKTpOHHBIH pecypc umdppoBor obOpazoBatenpHO cpeasl  CIIO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/87078

JlonoJHATEIbHbIE HCTOYHUKH '

KoncrantunoB B.M. u ap. buonorus mist npodeccnii M crnenuaabHOCTEH TEXHHUYECKOTO U
€CTeCTBEHHO-HAy4YHOro  mpodwmieid:  ydeOHMK AN CTYAEHTOB  NIPOQecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3alui, OcBauBaronuXx npodeccuu u cnenuansHoctu CI10. —M., 2019
HNutepHeT-pecypcesl

http://www.iprbookshop.ru/ - DnextporHo-oubmoreunas cucrema IPRbooks
http://www.consultant.ru/ - CnipaBouno-npaBoBas cucrema KoncynprantlLimoc
http://www.elibrary.ru/ - HannonansHast 371eKTpoHHast OHOIHOTEKA

http://www.edu.ru/ - deaepanshbiii Matepuer-iopran «Poccuiickoe 00pa3oBaHHE»

3.3. Ocol0eHHOCTH OpraHu3anuu 00pPa30BaTeIbLHOI0 Mpouecca AJAsi MHBAJWIAOB M JIHUI C
OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbSI OCBAHBAIOIIUX NPOrpaMMmy Yy4eOHOI
AUCHUIITHHBI.

W3yueHre MTUCIMILIMHBI MHBAJIUIaMHU U JIMIIAMH C OTPAHWUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
OpPraHM3yeTcsi C Y4YeTOM OCOOCHHOCTEH ICMXO(PHU3MYECKOTO PA3BUTHUS, WHIUBHUIYaTbHBIX
BO3MOXXHOCTEH U COCTOSHUS 37I0POBBS TAKHX 00YJaIOLTHXCSI.

[Ipu mpoBeeHnU y4eOHBIX 3aHATHI oOecneunBaeTcs coOM0IeHUE CIEYIOIUX TpeOOBaHMiIl:
-y4eOHbIe 3aHATHS TMPOBOISATCS JJS MHBAJIUIOB M JIUI] C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI B OJHOW ayJAWTOPHH COBMECTHO C OOYYArOIIUMHCS, HE MMEIOIIMMHU OTPaHUYCHHBIX
BO3MOXXHOCTEH 3/I0pPOBBSI, €CIIM 3TO HE CO3AAET TPYIHOCTEH sl 00yUJarOIIMXCs B X0/I€ YUEeOHBIX



https://profspo.ru/books/91854
https://profspo.ru/books/87078
http://www.iprbookshop.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://www.edu.ru/
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3aHATHIL;
-IPUCYTCTBUE AaCCUCTeHTAa u3 4yuciaa paborHukoB BI'TY wunm  mpuBiedYeHHBIX — JIHIIL,
OKa3bIBAIOLIET0 OOyYaroIMMCSl HEOOXOAMMYIO TEXHHUYECKYH0 IIOMOIIb C Y4YEeTOM HX
UH/IMBUYAIbHBIX OCOOCHHOCTEW (3aHATH paboyee MECTO, MEpeaBUTAThCS, IMPOUYUTATh U
0odOopMHTH 3a7]aHUE, OOIIATHCS C TIEAArOTUUYESCKUM PAaOOTHUKOM U T. H.);
-oOydaroniecss € Y4eTOM WX HMHIMBUAYAJIBHBIX OCOOEHHOCTEH MOTYT IOJIb30BaTHCS
HEOOXOMMBIMU UM TEXHUYECKUMU CPE/ICTBAMY;
-MaTepUAIbHO-TEXHUUECKHE YCIIOBUS JOJKHBI obecrieunBaTh BO3MOXXHOCTh
OecIpensaTCTBEHHOTO 10CTyNa 00Yy4aroUIMXCsl B ayJUTOPUHU, TyaleTHbIE U APYrUe MOMEIEHHs, a
TaKKe UX TpeObIBaHMA B YKa3aHHBIX [OMEIICHUAX (HAJMYuMe TMaHAYCOB, MOpYYHEH,
pacIIMpPEHHBIX JABEPHBIX MPOEMOB, JUQPTOB, MPU OTCYTCTBUM JUQPTOB AyIAUTOPHs AOJKHA
pacrosiaratbCsi Ha EPBOM 3TaXKe; HAIMYHE CIEUANIBHBIX KPECeN U APYTHX MPUCTIOCOOICHUH).
JIONOJTHUTENBHO IPU NTPOBEACHNHN YUEOHBIX 3aHATUI 00ecrednBaeTcsl COONI0IEHUE CIEAYIOIUX
TpeOOBaHUI B 3aBUCHUMOCTH OT KaTeropuil oOy4aromuxcsi C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH
3/10pOBBSL:
a) JUIs CHENbIX: 3aJaHUs M WHBIE MaTepuaibl Ul M3Y4YEHUS AUCLHUILUIMHBI O(OPMIISIOTCA
penbedHO-TOYeyHbIM HIpudTOM Bpaiinsg uim B BHIE 3JIEKTPOHHOTO JTIOKYMEHTA, JOCTYITHOTO C
IIOMOIIBI0 KOMIIBIOTEPA CO CIELUAIN3UPOBAHHBIM MIPOIPAMMHBIM O0ECIIEUYEHUEM [UIs CIEMbIX,
WIN 3a4UTHIBAIOTCS aCCHCTEHTOM; IMHMCHhMEHHBIC 3aJ]aHMs BBIOJIHAIOTCS Ha Oymare penbeHo-
TOYEUHBIM WIpU(TOM bpaiins win Ha KOMIBIOTEPE CO CIEUATU3UPOBAHHBIM IPOrPaMMHBIM
oOecrieyeHHEeM Ui  CIEMbIX, WM HAJUKTOBBIBAIOTCS ACCHUCTEHTY; OOy4arommMmcs JUis
BBIIIOJIHEHUS 3a/laHUsl TpU  HEOOXOJUMOCTH IPEJOCTaBISAETCS KOMIUIEKT IMHCbMEHHbIX
NPUHAIISKHOCTEH 1 Oymara Jjisi miucbMa peibeHO-TouedHbIM mpudToM bpaiins, koMmbsioTep
CO CHEeLHATU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEUCHUEM IS CIIETbIX;
0) g cnaGoBUIANIMX: 00ECIIEYMBACTCS WHAMBHUIYAIbHOE PaBHOMEPHOE OCBEIICHUE HE MEHEe
300 mrokc; mpu HEOOXOAMMOCTH O0YUYaAIOIIUMCS TTPEIOCTABIISACTCS YBEIIMUNBAIOIIEE YCTPOMCTBO;
3aaHMs IS BBITIOJIHEHHS U MHBIE MaTepUalbl 0(OPMIISIOTCS YBEITMYCHHBIM HIPU(TOM;
B) [Vl MIIYXHX U caa0O0CIbIIIAIMX: 00eCcIeYnBAETCsl HAIMYKME 3BYKOYCHIIMBAIOIIEH anmnaparypsl
KOJJICKTHBHOTO  TIOJIb30BAaHUS, TMpPH HEOOXOAMMOCTH  OOYYaloIUMCSl  MPEeNOCTaBIsIeTCs
3BYKOYCHJIMBAIOILAs allapaTypa HHAUBUAYAIBHOTO MOJIb30BaHUS;
T) Ui JMI C TSDKEIBIMH HapyIICHUSIMH peud, TIyXHX, cIaboCHblIIamuX Bce KOHTPOJIBHO-
OLICHOYHBIE MEPONPUATHS MO KEJAaHUI0 O0YYarolUXCs MOTYT HMPOBOJUTHCS B HMHUCbMEHHOU
dopme;
1) AJs JUI ¢ HApYUIEHUSMU OIOPHO-ABUIraTeIbHOIrO ammapara (TSHKEIbIMH HapyIIeHUSMU
JIBUTATENbHBIX (DYHKIMHA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH):
IIMCBbMEHHBIC 33[JaHUs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE CO CIIELMAIU3UPOBAHHBIM IIPOTPaMMHBIM
oOecrieyeHHeM WM HAJWKTOBBIBAIOTCS ACCHUCTEHTY; M0 JKEJIAaHUIO OOydYaloUIMXcsi Bce
KOHTPOJIbHO-OLIEHOYHbBIE MEPOIPUATHS MOTYT IIPOBOJIUTHCS B YCTHOU (hopMe.
4. KoHTpoJb 1 oneHKa pe3yIbTaTOB 0CBOCHHUSI Y4eOHOM TUCHUIIINHBI.

KoHTposs 1 oOlLieHKa pe3yiabTaToB OCBOEHUS Y4eOHOW AMCLUIUIMHBI OCYLIECTBISIETCS B
npoliecce MPOBEACHUS MPAKTUUYECKUX 3aHATHH U 1a00paTOpHBIX paboT, TECTUPOBAHMS, a TAKXKe
BBINOJIHEHUS 00YYaIOUIMMHUCS MHAMBUAYAJIBHBIX 3a/1aHUI, TPOEKTOB, UCCIIEI0OBAHUH.

Pe3yabTaTnl 00yyeHus Kpurepum ouenkn MeToabl OLIEeHKH
(OcHOBHBIE BUABI 1€ATEILHOCTH
00y4YarIuxcsi)
Temal. Buosnorus kak Hayka YcrHbIi OTBET: OpOHTAIBHBII
PackpbIBaTh conepxanue TEpMUHOB U | OTMeETKA «OTJIHYHO»: VHIMBHU1yaJIbHBIN

MOHATHI: HAy4YHOE MHUPOBO33PEHHUE, | OTBET MOJIHBIM M MPABUIIBHBIN | OMPOC,
HayyHas KapTMHAa MHpA, HAYYHBIM | HA OCHOBAaHHWU M3YYEHHBIX | TECTHPOBAHUE,
METOJl, THUIIOTe3a, TEOpUs, METOJbl | TEOpU, MaTepuan M3JI0KEH B | COCTABICHHE
HUCCIIENOBAHUS. OMPEeICIICHHOMN JIOTUYECKOH | Mpe3eHTalul,

XapaKTemeBaTb OHOIOTHIO KaxK | MoCJICA0BaTCIbHOCTH, BBIIIOJIHCHHUC
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HayKy, €€ MECTO U POJIb CPENH IPYTUX
€CTECTBEHHBIX HayK.
[lepeuncnsaTy pasznmensl OHONOTMH B

COOTBETCTBUU c o0BbeKTaMu
U3YYCHHUS.
HaszpiBaTh  BakHeillme  oTpaciu

OMOJIOTMYECKNX 3HAHMH M 3aJauH,
crosimue mepen Oowmonormert XXI B.
PackpriBaTh copepkaHue TEPMUHOB U
MOHATUI: HAy4YHbIA METOJ, METOJbI
HCCIICIOBAHMUS.

XapakTepru30oBaTb OCHOBHBIE METOMbI

MMO3HAHMS JKUBOI TIPUPOJIBIL:
HaOJII0IeHNE, AKCTICPUMEHT,
OIHCaHue, U3MEpeHHE,
KJIaCCHU(UKALIUS, MOJICTTHPOBaHUE,

CTaTUCTHUECKasi 00paboTKa JaHHBIX
Tema 2. 7KuBble cHCTeMbl M MX
opraHu3anus

PackpbIBaTh conepKaHHE TEPMHHOB
¥ TOHSTHH: CHCTeMa, OMOJIOTHYECKast
cHucTeMa, AIIEMEHTHI

CTPYKTypa OHMOCHCTEMHI,

CHCTEMBI,
CBOICTBa

JKUBBIX CHCTEM, OOMEH BCIICCTB,
pa3MHOXKEHHE,  pOCT,  pa3BUTHUE,
HACJIeJICTBEHHOCTh,  MU3MEHYHUBOCTD,

PasapakuMoCTb, SHECPro3aBUCUMOCTD,

YpOBHU OpraHu3aIiu JKU3HU
(buocucrem).

XapakTepru3oBaTh TIPUHITUTIBI
OpraHu3aIu OHOCHUCTEM:
OTKPBITOCTb, BBICOKAs
YIOPSAIOYCHHOCTh,  CaMOPETYIISIH,
UEPAPXUYHOCTb.

[Tepeuuncnstsp YHUBEpCaTbHBIC
CBOMCTBaA J)KHABOTO: €IUHCTBO
XAMHYECKOTO COCTaBa,
pPa3apaXxuMoCTh, JIBHIKECHHE,
romMeocras, pOCT W  Ppa3BUTHE,
HACJIEACTBEHHOCTb,  U3MCHUYHMBOCTb,
ool (TIpUCTIOCOOJICHHE K

HU3MCHAIOIMMCA yCJ'IOBI/ISIM).

[IpuBoguth mpuMepsl OUOCHCTEM
pa3sHOro ypOBHsS OpraHu3aluud U
CpaBHUBATh  IPOSIBIICHHUS  CBOWCTB

YKUBOTO HA Pa3HbIX YPOBHSIX.

JUTEPaTyPHBIM SI3BIKOM, OTBET
CaMOCTOSITEJIbHBIM.

OTMeTKa «XOpOLIO»:

OTBET MOJHBIA W MPABUIbHBIN
Ha M3y4YEHHBIX
TEOpHUid, MaTepuasa U3JI0KEH B
OMPEICIICHHOMN
ITOCJIEI0BATEIBbHOCTH,

OCHOBAaHHUH

JIOTUYECKOH
npu
3TOM JIONMYILIEHBI JBE — TpHU
HECYIIIECTBEHHBIE OIINOKH,
UCIIPaBIICHHBIC o
TpeOOBAHUIO NIPEIOIaBATEIIS.
OT1merka
«Y/I0BJIETBOPHUTEJIHLHO»

OTBET HOHHBIﬁ, HO IIpU 3TOM

JOTyIlleHa CyILIECTBEHHAs
OIMOKa WM OTBET HETIOJIHBIH,
HECBS3HBIN.

OT1meTka
«HEYT0BJIETBOPUTEIHHO»:
npu  OTBeTe  OOHAPYKEHO
HETIOHUMaHUe  00ydJaIerocs
OCHOBHOTO coJiep>KaHus
y4eOHOTO  MaTepuana WA
JOTTYIIIEHbI CYIIIECTBEHHBIC
OLINOKH, KOTOpBIE
oOydaromuiicss HE  MOXET

UCIIPAaBUTh TMPU HABOISAIINX
BOIIpOCAx MPenoaaBaTes.
Ouenka KOHTPOJIbHBIX
TeCTOBBIX padoT

OTMeTKa «OTIIHYHO»:
90%-100% MPaBUJIbHBIX
OTBETOB OT 3aJaHUM.

OTMeTKa «XOpOLIO»:
70%-89%

OTBETOB OT 3aJlaHUM.

MMpaBUJIbHBIX

OTtMmeTka
«YT0BJIETBOPUTEIBHO !
50%-69% MPaBUJIbHBIX
OTBETOB OT 3aJIaHUI.

OtMmerka
«HEYHOBJIETBOPUTEIbHO» !
MeHee  50%  mpaBUIIBHBIX

OTBETOB OT 3aJlaHUM.

Onenka NMUCHEMEHHBIX

HWHAUWBUAYAJIbHBIX
3aJIaHuM,

BBITIOJTHCHUEC
MPaKTHYECKUX padoT,
pabora ¢ amimacoM u
KOHTYpPHOU KapToii,
mudpepeHIMpoBaHHbBIN
3ayer.
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XapakTepu30BaTh OCHOBHBIC
MPOILIECCHI, NpOTEKAIIUE B
OmocuctemMax: OOMEH BEIIECTB W
npeBpaIicHne SHEPIHH,
CaMOBOCIIPOU3BEICHHE,
CaMOpETYJISIHS, Pa3BUTHE.
CoOmomaTe  mpaBmiia  OEpEeXHOTO

OTHOIIICHHUS K KHBOU MPUPOJIE.

Tema 3. XumMuueckuil cocTtaB H
CTPOEHHE KJIEeTKH.

PackpriBaTh copepkaHue TEPMUHOB U
TTOHSTHM: 3JICMEHTHI-OUOT€HBI,
MaKpOAJIEMEHTBI,  MHUKPOIJIEMEHTHI,
MUHEpaIbHBIC BEIECTBa, MOJEKYJa
BOABl KaKk  JWMOJNb, BOJOPOJIHBIE
CBSI3U; ruapouIbHBIC u
ruipohoOHBIC BEIIECTBA.

Jloka3pIBaTh €IMHCTBO 3JIECMEHTHOI'O
cocTaBa Kak OOHO M3 CBOMCTB
JKHBOTO.

PacnipenensiTe XuMU4eCKHUe 3JIEMEHTHI
Mo TrpymnmnaM B

KOJIMYECTBCHHOI'O

3aBUCUMOCTH  OT
[IPEACTABUTENIBCTBA B OPraHU3ME;
XapakTepU30BaTb pOJIb  OTHAEIbHBIX
JJIEMEHTOB.

BbIABIATE CBSI3b MEXKIY COCTaBOM,
CTPOCHHUEM MOJIEKYJIbl XMMHYECKOTO
COCMHEHUST M ero (yHKIUSAMH B

KJeTke. PackpeiBaTh  colep:kaHue
TEPMHUHOB U  MOHATHH:  Oenkw,
MOJIMMEDHI, MOHOMEDBI,
AMUHOKMHCIIOTBI, NENTUHAs CBSA3b,
MOJIUTICTITH]I, JeHATypalus.

XapakTepu3oBaTh OCNKH KakK KJacc
OpPraHUYECKUX COCIIMHECHU;
KJIaccu(UIUpPOBaTh UX MO CTPOCHHIO
(rmoOymsipuple U GUOPHILIAPHBIC
Oenkn), MEePEUHCIIATH "
XapakTepu3oBaTh (YHKIMH OEIKOB.
PackpriBaTh conep:kaHue TEPMUHOB U
NOHATHI:  (EpMEHTHI,  aKTHUBHBIN
HEHTp, cyOcTpaTHas CHEU(PUIHOCTD,
KO(EpMEHTBI, OENKU-aKTUBATOPbl H
OETKU-UHTHOUTOPBHI.

VYka3piBaTh OTIIMYUS (DEPMEHTOB OT

KOHTPOJIBHBIX padoT
OTMeTKa OTJIHYHO»:

OTBET IIOJIHBIM U IPABUJIbHBIMN,
BO3MOXXHa  HECYIIECTBEHHAas
omuoOKa.

OTMeTKa «XOpPOILIOo»:

OTBET HEIOJIHBIN W
JOMyIIeHo He Oojee ABYX
HECYIIIECTBEHHBIX OIIHOOK.
OrMmerka
«Y/IOBJIETBOPUTEIHLHOY .
paGoTa BBINOJIHEHA HE MEHEe
4YeM Ha MOJIOBUHY, NOMyIIeHa
OJlHA CYILIECTBEHHAs OIIHUOKa U
npu 3TOM JABE —  TpH
HECYILIECTBEHHBIE OLTUOKHU.
OtMmerka
«HEYHOBJIETBOPUTEIbHO»
paboTa BBIMOJHEHA MEHBIIIE
Ha WIH

4eM IMOJIOBUHY

COJICPIKHUT HECKOJIBKO
CYIIECTBEHHBIX OIIMOOK.
Ounenka ymeHui
3aMaun

OTMeTKa OTJIHIHO».

B JIOTUYECKOM PaCCYKICHUU U

pelmiarthb

pelieHrny OmuOOoK HET, 3a/1ada
pelieHa
cIrocodoM.

pallnoHaJIbHBIM

OTMeTKa «XOpPOoILIo»:

B JIOTUYECKOM PACCYXICHUU U
pEIICHHH HET CYIIEeCTBEHHBIX
omuOO0K, HO 3a/1a4a perieHa He
paIoHaIbHBIM CIIOCOOOM HITH
JIomylieHo He Oonee  IBYX
HECYIIIECTBEHHBIX OIIUOOK.
OT1meTka
«y0BJIETBOPHUTEIbHO»:

B JIOTHYECKOM DPAaCCYKICHUU
HET CYIIECTBEHHBIX OIINOOK,
HO JIONYIICHA CYIIECTBCHHAsS
omuOKka B MaTEMaTHYCCKHUX

pacuerax.
OTtMmeTKka
«HEYT0BJIETBOPUTEIHHO» !
HMEIOTCS CYIIECTBEHHBIC
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HCOPTaHUYCCKUX KAaTAJIN3aTOPOB.

OOBscHATH poiib  (EpMEHTOB B
(YHKIIMOHUPOBAHUU >KUBBIX CHUCTEM,
B TIPOMBIIUICHHOCTH, B MEIUIIMHE, B
IIOBCEIHEBHOMI
PackpsiBaTh copepkaHne TEPMUHOB U

MOHSATUIN: YTJIEBOJbI, MOHOCAXaPHIbI,

KHN3HHU YCI0BEKa

JTICaxapyibl, TIOJTUCaXapHUIbl,
TIII0K03a, pubo3a, Je30kcuprbo3a,
caxaposa, JIAKTO34, MajbTO3a,
He/UTroIo3a  (KJIeT4aTka), Kpaxmad,
TJIMKOI'CH, JIUIIMABI, TpI/II‘JII/II_IepI/II[BI
(kupbl, Macna),  Qochoaunumbl,
CTCPOUIBI.

XapakTepHu30BaTh YIICBOJbI, JTUTUIBI
Kak KJ1acc OpPTaHUYECKUX
COCIUHCHMI.

KnaccudunupoBars — yrieBomsl |

JUMUAIBl 110 CTPOCHUIO; MEPEUUCIIAThH
(GYHKLIUU YIII€BOJIOB U JIUITUIOB.

CxeMaTH4eckn H300pakaTh CTPOCHHUE
MOJIEKYJl ~ YIJICBOAOB,  JIMITHIOB.
PackpsiBaTh copepkaHne TEPMUHOB H
HOHSATHH: JI€30KCUPHUOOHYKIICHHOBAS
kucnota (JAHK), pubonyknenHoBas

KHCIIOTa (PHK), HYKJICOTH]I,
MOJIMHYKJICOTH THAS 1enb
(MTONMMHYKIICOTH]),

KOMILIEMeHTapHOCTh, ¢yHkuuu JJHK

(xpanenue u nepeaaya
HaCJICICTBEHHOM uHpopmanun);
Bunel  PHK  (undopmarnmonnas,
TpaHCIOPTHAs, pubocoManbHas);
asieHo3uHTpHU(OochaT (ATD),
MaKpPOIPTUUYECKAs CBS3b.

XapakTepu3upoBaTh  HYKJICHHOBBHIE
KHCIIOTHI KaK XUMHUYECKHE
COCIIMHEHUS u HOCHUTEIN

HACJIEICTBEHHOW MH(OPMALINH.

OtmMmeuarh CTpOCHUSA
MOJIEKYT ~ HYKJIEMHOBBIX  KHCIIOT
(AHK, PHK) u AT®. Cxemaruuecku
n300paxaTh CTPOCHUE HYKIICOTHUIIOB,

0COOEHHOCTH

MOJIEKYJI HyKJIEMHOBBIX KUCJIOT, AT®
PackpsiBaTh copepkaHue TEPMUHOB U
HOHSTHMN:

KJICTKa, OUTOJIOTHA,

OIIINOKHU B JIOTHYECKOM
pPacCyXJIEHUH U PELICHUH.
Onenka BbINOJHEHUS
NMPAKTHYECKUX
(1abdopaTopHbIX) padoT MO

omoJIoruu

OTMeTKa "orau4Ho"
CTABHUTCS, ecJan
o0yuarummuiics:

- NPaBUIBHO OIPEIEITHUIT
LIEJTb OTIBITA;

- BBIIMOJIHWI  paboTy B
MOJTHOM obbeMe c

coOroieHeM HEOOXOIUMON

MOCJIENOBATEIHLHOCTH
MIPOBEACHUS OITBITOB u
U3MEPECHU;

- CaMOCTOSTEIILHO u
panMoHamBbHO  BBIOpan  H
IMOJATOTOBUJI JUISL OIbITa
Heo0XoInuMoe

o0opynoBaHWEe, BCE OMBITHI
MpoBEI B  YCIOBHSX W
pexuMax, 00ecIeunBaroNIuX
MOJIyYeHHUE  Ppe3ylnbTaTOB |
BBIBOZOB ¢  HauOoiblIei
TOYHOCTBIO;

- HAy4YHO TPaMOTHO,

JIOTUYHO OTHCAT HAOIIOICHUS
1 chopMyIHpOBall BHIBOABI U3
OTIBITA.

- B MPEJCTABICHHOM
OTYETE MIPaBUILHO u
AKKypaTHO  BBIMOJHUI  BCE
3amucu, TaOIHIbl, PUCYHKH,
YEPTEXKH, rpadukm,
BBIYMCIICHHS u caenan
BBIBOJIBI;

- MPaBUIILHO  BBITIOTHUI
aHaJn3 MOTPEIIHOCTEH;

- MIPOSIBIISIET
OpraHU3allMOHHO-TPYAOBBIE
YMEHUHA ;

- HKCIIEPUMEHT
OCYHIECTBJISIET MO IUIaHy C

YUE€TOM TEXHUKHU
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pacKpbIBaTh COJEpKaHUE IOJIOKEHUN
KJICTOYHOU TEOPHH.
IlepeunciaTh UM XapakTepU30BaTh

OCHOBHBIC METOJbI M3YUCHUS KICTKH

(mpuUroTOBIICHNE CpEe30B,
OKpaIllMBaHWE, MHUKPOCKOITMPOBAHUE,
HeHTpUyTUpOBaHUE,

KYJIbTBHPOBaHUEC KJIETOK W TKaHEH.
PackpbiBaTh conep:kaHue TEPMUHOB U
MOHSITHI: KIETKU (dyKapHOTHUYECKas,
MIPOKAPUOTUYECKAs ), TUTa3MaTHIeCKas
MeMOpaHa (mnazmanemma),
IIMKOKAJIMKC, TPAHCIOPT BEIICCTB
(macCWBHBIN, aKTUBHBIN), YHIOIMTO3
(paronnTo3, MUHOUKTO3), IK3O0IMTO3,
KJICTOYHAs CTCHKA, HYKJICOHUI.

CpaBHuUBaTh MEX Y coboit
DYKapUOTHYECKUE 51
MPOKAPUOTUYECKUE KIIETKH; OTMEYATh
CXOJCTBO W PA3IHYUs B CTPOCHHUH
KJIETOK OakTepui, JKHUBOTHBIX,
pacteHuidi u TpUOOB

coJlep’)KaHue TEPMHHOB M MOHSTHIA:

PackpreiBath

[IATOILIa3Ma, OpTaHOW/IBI,
sHpomIazmMaTudeckas cetb (OI1C),
anmnapar TI'onpmxu, JIM30COMBI,
BaKyollb, MUTOXOHJIPHH, TIJIACTHIbI
(XJIOpOILIacTHI, XPOMOILIACTHI,
JIEWKOTIIACTHI), pubOCOMBI,

MHUKPOTPYOOUKH, KIETOYHBIH IICHTP
(meHTpocoma), PECHHYKH, KIYTHUKH,
BKITIOYCHUS, SO, sIepHas
00oJI0uKa, KapuoriazMa, XpOMAaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceiBath CTPOCHHUE
9YKapHOTHYECKOM KJIETKH o
U300paKeHHSIM u Ha
MHKpOIpernaparax;

KJaccu(uuupoBaTh  OPraHOWUIBl B
3aBUCUMOCTH OT OCOOEHHOCTEH HX
CTPOCHUS (omHOMEMOpaHHBIE,
JIByMeMOpaHHbIe, HeMeMOpaHHbIC);
ONMHUCBHIBaTh  (YHKUUU  KaXIOTO

OopraHoujia B KJIETKE.
XapakTepu3oBaTh KIETOYHOE SAPO

Kak MECTO XpaHCHUA, ICpcaadyun

0€30macHOCTM M TPaBHII
paboThl ¢ MaTepualaMu H
o0opymoBaHUEM.

OT1meTka "xopomo"
CTaBUTCH, eciu
o0yuaronuics BBIITOJIHHIJI

TpeOoBaHusI K oueHke '"S'",
HO:

- OMBIT  TPOBOAWI B
YCIIOBUSIX, HE
00ecIIeYnBarOIINX
JIOCTaTOUYHOM TOYHOCTH
W3MEPEHHUI;

- OBLTO JTOMYIIEHO JIBa-

TpHU HeJ0ueTa; He 0oJiee OqHOU
HErpyOoOil OIMOKA W OJIHOTO
HEJI0YCTa,

-OKCTIEPUMEHT TMPOBEICH HE

MOJIHOCThIO; B OIMHUCAHUH
HaOII0ICHU I u3 OTbITa
JOTTYCTHIT HETOYHOCTH,
BBIBOJIbI CJI€Nall HEMOJIHbIE.
OTmeTka
"'y10BJIETBOPUTEJIBHO"'
CTaBUTCH, eciu
o0yyaromuiics:

- MPaBUWIbHO OIPEAEIUIT
LICJIb OIBITA;
- paboty
MPaBWJIBHO HE MEHee 4YeM
HaIloJIOBHHY, OJIHAKO OOBEM
BBIITOJJHEHHOM YacTH TaKoOB,

BBITIOJIHACT

9YTO  TO3BOJIACT  TIOJYYUTh
MpaBWIbHBIE PE3YIbTaTHl U
BBIBO/IBI o OCHOBHBIM,
MPUHIUITHATIEHO BaXHBIM
3amayamM  paboThl;  TOIO0P
o0opyIoBaHUA, 00BEKTOB,
MaTepuajoB, a TakKe paboThI
0 Hayaly ONbITAa  OIBIT
TIPOBOTUIICS B
HEPAIMOHAIBHBIX  YCIIOBUSX,

YTO TMPHUBEIO K TOIY4YECHUIO
pe3yabTatoB ¢ Oousbliei
MOTPEUIHOCTHIO; WIIM B OTYETE

ObLTM  JOMYIICHBI B OOmIEH
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(yZBOoeHHE XPOMOCOM) M pealn3aluu
(TpaHCKpHIIIIHS) HACJIEICTBEHHON
UH(POPMALIUU KIETKH.
[lepeuncnars u
KOMIIOHEHTHI si/ipa U UX (PYHKIHU.
CxemMaTH4HO uU300paxaTbh CTPOCHHE
pacTUTEIBHON U KUBOTHOU KJIETKH

OOBICHIATh OMJIOTHUECKOE 3HAUECHUE

OIIMChIBATh

TPAHCIIOPTA BEILIECTB B KJIETKE.
Tema 4.
KJIETKH.

PackpriBaTh copepkaHue TEpPMUHOB U

KunzueaeaTeJLHOCTD

MOHSATUI:
OOMEH BeIIeCTB U MpeBpaIlicHue
SHEPTUH (MeTabomu3m),

ACCHUMUJISIINS, TUTACTHYSCKUN OOMEH,
JHUCCUMUJISAIINS, SHEPreTUYECKUI

o0OMeH, dotocunTe3, Qoronus,
dochopunupoBanue,

IMPOTOHOB, XCMOCHHTC3.

MEPEHOCUUK

OnuceiBaTh (POTOCHHTE3, TMPOIIECCHI,
MPOTEKAIOIINE B CBETOBOU U
TEMHOBOH (haze.

BbISBAST TPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXITY MOTJIONIEHUEM
COJTHEYHOU DHEPTHH XJIOPOPHUIITIOM

U cuHTe30M Mosekysn ATO.
CpaBHUBaTh HMCXOIHBIC
TPOIYKTHI
MPOTEKaHUs PEaKIMid CBETOBOW U
TeMHOBOH (ha3wl PoTOCHHTE3A.
CpaBHUBaTH dboTocuHTE3 u

XEMOCHHTE3.

BEIIIECTBA,

KOHCYHBIC n  yCIOBUA

OnenuBath 3HaYeHHE (POTOCHHTE3A U
XeMOCHHTE3a JJIsi JKU3HU Ha 3emJe
PackpsIBaTh coaepxKaHue TEPMUHOB U
NOHATUI: JHEpreTHdecKuii oOMeH,
TJTUKOJIN3,
OpoXeHue, CIUPTOBOE

OHMOJIOTUYECKOE

MOJIOYHOKHUCIIOE
OpoxeHue,
OKHCJICHUE,
KJIETOYHOE JAbIXaHUE, TUCCUMWIISLNS,
depmeHT.

XapakTepu3oBaTb OOMEH BEIIECTB U
npeBpallieHne dHeprun (MeTaboIn3m)
KaK OJJTHO UX CBOMCTB >KMBOTO.

[lepeuncnarp 0COOEHHOCTH

CIIO)KHOCTH He Ooyiee IBYX
omuOoOK (B 3alMCAX CIUHHII,
U3MEpPEHUSIX, B BBIYUCIICHUSX,
rpadukax, TabauIax, cxemax,
aHaJIM3€ TIOTPEIIHOCTEN U T.JI.)
HE TMPUHIUMUAIGHOTO IS
JTAaHHOUM paboTHI XapakTepa, HO
MOBIUSIBIINX ~HA  Pe3y/IbTar
BBITIOJTHEHMS;

HIIN HC

BBIITOJIHCH COBCEM N

BBIIIOJJHEH HEBEPHO AHAIN3
MIOTPELIHOCTEM;
- pOBEIl

MIOMOILBIO Iperno/iaBaTers;
WIH B XOZI€ TPOBECHHUS OIIbITA

Y U3MEPEHHUH OBLIN JOIYIICHBI

OIIBIT C

OIIMOKHU B OMHUCAHUH
HaOJII0ICHUI,
(GbOopMyIIMPOBaHUH BBHIBOJIOB;
rpyoyto
omuOKy B X0/I€ dKCIIEPUMEHTA
(B 0OBSICHCHUH, B
opopmieHun  paboOTB, B

CO6J'IIOI[€HI/II/I IMpaBHUJI TCXHUKHU

- A0IMYCKacT

Oe30macHOCTH TIpH pabore ¢

MaTepuaiaMu "
o0opynoBaHuEM), KOoTOpast
UCTIPABIISIETCS IO TPEOOBAHUIO
MPEenoaBaTes.

OT1merka

"'"Hey/10BJIeTBOPUTEJILHO"

CTaBHUTCH, ecn
o0yuarouuics:
- HE Onpenenui

CaMOCTOSITENILHO I OTIBITA,
- BBITOJIHUII  paboTy He
MOJTHOCThIO, HE TOATOTOBHII
HY)XHOE€  Oo0opyJoBaHHE U
00bEM BBITIOJIHEHHOW YacTH
paboTHI HE TO3BOJISIET CAETATh
MIPAaBUJIHHBIX BHIBOJIOB;

- OTIBITHI, U3MepeHus,
BBIYHCIICHHSI, HaOIIOIeHUS
MIPOU3BOIUIIHCH HEMTPABUIILHO;
- B Xoie paboTel U B

oTdyeTe  OOHAPYXWIHCh B
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IUTACTUYECKOTO W JHEPTreTUYECKOTO
oOMeHa B KIIETKE, YCTaHABJIMBAThH
B3aMMOCBSI3b MKy HUMHU.

PaznuuaTh THIBI OOMEHa BEIIECTB B
KJICTKE: aBTOTPODHBIN "
reTepoTPO(HBIA.

OnwuceBaTh ATaIlbl YHEPTETHUECKOTO
oOmeHa (MOrOTOBUTENBHBIH,
OCCKUCIOPOAHBINA, KHCIOPOIHBIN) U
CpaBHUBATh UX MEXY CO0Oii.
XapakTepu3oBaTh peaxiuu
TJIMKONIN3a, OpOXKEHHS, KIETOYHOTO
NIBIXaHUS; BBIIBIATH TPUYHH-
CJICZICTBEHHBIC MEXTY
TJINKOJIN30M, KIETOYHBIM JBIXaHUEM

1 CUHTE30M MoJiekys1 ATO.

HO-
CBs3HU

CpaBHuBath 3P PEKTUBHOCTD
OECKUCIOPOAHOTO U  KUCIOPOJHOIO
3TAIoB

PackpsiBath  conep:kaHue

TCPMHUHOB n MOHSTHM: I'CH,

Te€HETUYECKUHU KOJI, MAaTpUYHBINA
CHUHTE3, TPAHCKPHIIIUS, TPAHCIISIIHS,
KOJOH, AHTHKOJIOH, pubocoma,
IEHTpaJIbHAsl J0TMa MOJICKYJIIPHOMN
OMOJIOTHH.

OrnpenensaTb CBOWCTBA TEHETHYECKOTO

KoJia (TPUIJIETHOCTb, OJTHO3HAYHOCTD,

BBIPOXKJIEHHOCTb, YHHUBEPCAIBHOCTD,
HENEPEeKPHIBAEMOCTb,
HEIPEPHIBHOCTB ).

OnwuceiBaTh  3Tanmbl  pear3aliu
HACJIC/ICTBEHHOH  WH(pOpMalud B
KJICTKE.

CpaBHHMBaTh pEaKIMH MATPUYHOTO
cuare3a monekyn PHK u Oenka B
KJIETKE

PackpeiBate  conmepxaHue

BHPYC,
BUPYCOJIOTHS, Karcui, Oaktepuodar,
BUPYC HMMYyHOIE(DUIIUTa YeJOBeKa
(BNY), oHKOT€HHBIE BUPYCHI.
XapakTepru3oBaTh BHPYCHI
dopmy

OCOOCHHOCTH CTPOCHHMSI M KU3HECHHBII

TEPMUHOB U  IOHATHUM:

KaK
HEKJIETOYHYIO JKU3HU;
LIUKJI BUPYCOB.

OnuceIBaTh )KMU3HEHHBIN LIUKJI BUpYyca

UMMYHOAC(UITATA YeJIOBEKA;

COBOKYITHOCTH BCC

HEJOCTaTKH, OTMEYCHHBIE B
TpeboBaHUsX K oreHke "3";

- nomyckaer  gaBe (M
Oosee) rpyObie OMUOKH B X0O/1e
AKCIIEPUMEHTA, B 00BSCHEHUH,
B odopmieHun paboOTH, B
COOJTIOACHUM TIPABHJI TEXHUKU
0e30macHOCTH TIpH pabore ¢
BEIIECTBAMH "
00opyJIOBaHUEM, KOTOpPHIE HE
MOXKET HCHPAaBUTh JaXe II0
TpeOOBaHUIO MPEIOAABATEIS.
[Ipumeuanue. B tex ciyyasx,
Korja OoOydYaromuics TMmoKasal
OpUTHHAJBHBIN ¥ HamboJee
palMOHANBHBIA  MOAXOA K
BBITIOTHEHUIO paboTBl U B
mporecce  paboThI,

n30exal

HO HC

TEX WIH UHBIX
HEIOCTATKOB,

BBIIIOJIHEHUC

OllCHKa  3a
paboThl
YCMOTPEHHUIO  TPEToAaBaTelIs
MOXET OBITh IIOBBIIICHA TI0

Io

CpaBHeHI/IIO C yKaBaHHI:IMI/I
BBIIIIC HOpMaMI/I.

Ouenka ymMeHMii MpPOBOAUTH
Ha0aoaeHus1 (Y4MThIBaeTCs

NPaBUJIBbHOCTD MNMPOBEICHUSA]

yMeHHe BbIIEJISTH
CylleCTBeHHble  NPU3HAKH,
JIOTHYHOCTL W  HAY4YHYIO

rpPamMoOTHOCTHb B 0)OpMJIeHUH
pe3yabTaToB HaOJIIOAeHHEe U
B BbIBO/IAX).

OneHKa «OTJIUYHO»: -

NPaBWJIBHO IO  3a/IaHHIO
MPOBECHO HaOIOCHUE;
BBIJI€JICHBI CYIIECTBEHHBIC
MpHU3HaKe, JIOTHYHO, HAyYHO
IpaMOTHO oopmieHsI
pe3ynbTaThl HAOMIOACHHS U
BBIBOJIBL.

Onenka «xopomo»: -

IIpaBHUJIBHO Io 3aJlaHHIO
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pasznuuath Ha pucyHkax BTM (Bupyc
TabayHOM Mo3aumku), Oakrepuodar,
BHY. O6ocHOBBIBaTE W COOMIONATH

MepbI PO UITAKTUKHI
pacrpocTpaHeHHsI BUPYCHBIX
3a0oeBaHUM (pecrimpaTopHsbIe,

JKEITYJOYHO-KHUIIICYHbIe,  KIICHIECBOM
suuedamur, BUY-undexrus)

Tema 5. KuzHemesTeJbHOCTh H
HHIMBUAYaJbHOE pa3BuTHe
OPraHu3MoB.

PackpbiBaTh conepkaHue TEPMUHOB U

IIOHATHH: KJIETOYHEIN UK,
uHTepdasa, peruKanms, XpoMocoma,
KapUOTHII, TaruION JHBIH,

JTUTIIONTHBIA  XpOMOCOMHBIA Ha0op,

XpOMAaTUAbl; MHUTO3; €ro CTaJHH:
npodasza, meradasa, anadaza, Teno-
da3za.

OnwuceIBaTh KU3HCHHBIH ITUKIT
KJIETKU; HepEYUCIAT "
XapaKTepHu30BaTh HIEPHOIBI

KJIETOYHOTO IMKJIA, CPaBHUBAThb HX
MEXIy COOOM.
OnucelBaTh  CTPOEHHE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHUBAThH CTAIUU MUTO3A.
Paznuuare Ha MwHKpompemnapatax u
PUCYHKax CTaJNHN MHUTO3A.
PackppiBaTh OMOJOTHYECKUA CMBICT
MHUTO3A.

PackpbIBaTh conepxkaHue TEPMUHOB U
MTOHATHIA:

Pa3MHOKEHHUE, KJIOH,

MIOJIOBBIE KJIETKH (ramertsl),

SIMIEKIIeTKA, CHEpPMaTO30U]l, 3UI0Ta,

JIeTIeHUE HaJBOE, MMOYKOBaHUE,
CHOPYJISALUSA, bparmeHTanus,
BEreTaTuBHOE pa3MHOXKEHHUE,

CEMEHHOE Pa3MHOKCHHE, OIbIJICHUE,
JIBOMHOE OIJIOJIOTBOPEHHE, IOJIOBHIE

JKeJe3bl, CEMEHHUKH,  SUYHHKH,
OILUIOJOTBOpPEHUE (HapyxHOE,
BHYTpPEHHEE).

XapakTepu3oBaTh OCOOCHHOCTH U

3HaYCHUE OECIOJor0 MW  II0JOBOTO

MPOBEJICHO HAOIOJCHHE, MPH
BBICTICHUN  CYIIECTBEHHBIX
NPU3HAKOB y HaOIII0aeMOro
oObekTa (Tporecca), Ha3BaHbBI
BTOPOCTETICHHEIC;

“JIONyIIeHa HEOPEe)XKHOCTh B
opopmiieHUH HAOIIOJACHHE U

BBLIBOJIOB.

Onenka
«Y/IOBJIETBOPUTEJIBHOY:
JOTYIIEHbl HETOYHOCTH, -2
ommnoka B IIPOBEJICHUU
HaOJIIOAEeHWE 10  3aJaHUI0
Mpero1aBaTeds,

npu BBIJICIICHUT

CYIICCTBCHHBIX TPH3HAKOB Y
Ha0JII01aEMOT0O 00BeKTa
(mpouecca) BBIJIETIEHBI JIUIIb
HEKOTOpBIE, JIOTTYIIICHBI
omOku (1-2) B odopmienun
HaOJIIO€HNE U BBIBOIOB.
Onenka
«HEYTOBJIETBOPUTEIBHO»: -
nomymieHsl  ommoku (3-4) B
NPOBEICHUU HaOIIOIEHUE T10

3a1aHUT0 YUUTCIIA,

“HETIPaBHIBHO BBIJICJICHBI
IIpU3HaKa Ha0Jr0/128MOT0
o0BeKTa (mpouecca),

nomymieHsl  omuoku (3-4) B
opopmIieHUH HAOMIOJEHUNA |
BBIBOJIOB.
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Croco00B pa3MHOKEHHs. BwIoensTh
BUIBI  OECIONIOTO  Pa3MHOXKCHUS,
BBISBIISITH ~ B3aUMOCBSI3M  MEXIY
dbopmamu ¥ cioco0aMu pa3MHOKEHHS
U UX OMOJIOTUYECKUM 3HAUYCHUEM.
Brnamerp npuémamu BereTaTHBHOTO
pPa3MHOXEHHS KYJIbTYPHBIX PacTCHUN
(Ha TMpUMepe KOMHATHBIX)
XapakTepu3oBaTh TMOJOBbIE KIETKH:
STUIIEKJICTKH, CIIEPMATO30HU 1B,
BBISIBJISITH OCOOCHHOCTH UX CTPOCHUS
PackpbiBaTh conepkaHue TEPMUHOB U
NOHATHI:  pa3MHOXEHHE,  KJIOH,
MOJIOBBIE KJIETKH (rameTsl),
SUTEKIIeTKA, CIEPMAaTO30HM, 3HIroTa,
JIeTICHHE HaJIBOE, MIOYKOBAHHE,
CHIOP YIS, (dparmeHTanms,
BEreTaTUBHOE pa3MHOXXEHHE,
CEMEHHOE pa3MHOXXCHHE, ONbLICHUE,
JBOIHOE OIJIOJJOTBOPEHHE, TOJIOBBIE

Kene3bl,  CEMEHHHKH,  SUYHUKH,
OTUIOZIOTBOPEHNE (HapyxHoOE,
BHYTPCHHEE).

XapakTepu3oBaTb OCOOCHHOCTH U
3HaueHHWEe OEeCHoJior0 U  IOJIOBOTO
Croco00B pa3MHOXKEHHsS. BwIIensTh
BUIBI  OECIIONIOTO  Pa3MHOXKCHUS,
BBISIBIIAIT ~ B3aUMOCBSI3M  MEXKIY
dbopmamu u ciocodbaMu pa3MHOKECHUS
U UX OMOJOTHYECKUM 3HAUECHUEM.
Bnagerp mnpuémamu BereTaTUBHOTO
Pa3MHOXXEHHUSI KyJIbTYPHBIX pPacTeHUi
(Ha TMpuUMepe KOMHATHBIX).
XapakTepus3oBaTh IOJIOBBIE KIIETKH:
STUTIEKJICTKH, CIIEPMATO30H 1B,
BBISIBJISITH OCOOCHHOCTH UX CTPOCHUS
PackpriBaTh copepkaHue TEpPMUHOB U
IIOHATHH: MeHo3, KOHBIOTallns
XpPOMOCOM, MEPEKPECT
(KpOCCHHTOBEP) XPOMOCOM, TaMETHI.
XapakTepru3oBaTh MEHO03 Kak CIoco0
KJIETOYHOTO  JIEJICHUS;  OMNHUCHIBATh
MEH03 10 CTagusM; CpaBHUBATh
cTaguu Melo3a 1 MUTO3a.

Paznmuuath Ha pHUCYHKAaxX CTaguu
Meii03a; pacKphIBaTh OMOJIOTHYECKOE
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3HAYECHUE Meno3a PackpsiBathb
COIEepKaHUE TEPMHUHOB U IIOHSATHM:
raMeTOreHe3, CIIEPMATOIEHE3,
OOT€HE3, CIIEPMAaTO30MJ, aKpocoMa,
AWLEKIIETKA, TOJISIPHBIC TEIIbLA.

XapakTepHu30BaTh 0COOEHHOCTH
ramMeToreHesa y JKMBOTHBIX H €ro
CTaJliH, TIOJIOBBIC KIIETKH >KUBOTHBIX
U OIACHIBATH IIPOLIECC UX Pa3BUTHSL.

CpaBHuBath CriepMaToreHes3 u
OOI'CHES3.

OnuceiBath OILUIOZOTBOPEHUE,
Ouosornyeckoe 3Ha4YeHUe
OIJIOJJOTBOPEHMSI PackpbiBaTh

COZICp’)KaHWE TEPMHHOB M TIOHSTHIL:
OHTOTEHE3, JMOpHOreHe3, 3HUrora,
npobienue, OlacToMepsl, Mopyia,
Onmactyna, OyacTouenb, racrpyJia,
HelpyJia, OpraHOTeHe3; 3apO/IbIIICBhIC
JHMCTKU:  DKTOJAEpPMa,  Me30/epMa,

SHTOZCPMA; OCTAMOPHOHAIIEHOE
pa3BuUTHE: TPSIMOE W HENpsIMOoe
(TMuYuHOYHOE); MeTraMopdo3,

Meracropa, MHUKpPOCIOpa, MbUIbIEBOE
3€pHO,  CIEPMHH,  3apOJbILIEBBIN
MEIIOK, JBOMHOE OIUIOJJOTBOPECHHE.
OnpenensTh 3Tanbl YMOPUOHATHLHOTO
pa3BUTHS XOPIOBBIX Ha CXeMax H
mperapaTax ¥ ONKCHIBAThH MPOIIECCHI,
MIPOUCXOJSAIINE HA KaXKI0M dTarle.
CpaBHUBaTh MEpPUOJBI OHTOTEHE3A;
npsIMOE M HeNpsiMOoe (JIMYUHOYHOER)
MOCTAIMOPHUOHATBHOE pasBUTHE,
3apOJBINIA  YeIOBeKa U JPYTUX
XOPAOBBIX.

OOBSICHIATh OMOJIOTHYECKOE 3HAUCHUE
pa3BUTHSA c MeTaMop(ho30M;
OTpULIATENIbHOE BIIMSIHHE aJIKOTOJIs,
HUKOTHHA W JAPYTUX TepaTOreHHbIX
(dakTOpoB Ha pa3BUTHE 3apoAbIIIa
YeJIoBeKa.

OnucelBaTh  HpoLECC  JBOHHOIO
OIUIOJIOTBOPEHUSI Y  IIBETKOBBIX
pacTeHuM.

Tema 6. HacaeacTBeHHOCTH M
H3MEHYHUBOCTH OPraHU3MOB.
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PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTHI: T€H, TEHOM, TEHOTHII,
(GEeHOTHUII, XPOMOCOMBI, aJUIeTbHBIC
reHbl (ajuienan), TOMO3UIoTa, TeTepo-
3UT0Ta, JOMUHAHTHBIA MpU3HAK (TEH),
pellecCuBHBINA TpU3HAK (T€H), YUCTas
JUHUS, THOPHU]L.

[lepeuncnatb W  XapakTepu3OBaTh
METO/TBI TCHETHUKH:
TUOPUI0IOTHUECKHIA,
[IUTOTEHETHYECKUN,  MOJICKYIISIPHO-
TeHETHUYECKUW;  JIOMHUHAHTHBIE U
peleccuBHbIe MPU3HAKU PAcTeHUN U
KUBOTHBIX.

[Tonb3oBaThcA TE€HETUYECKOMN
TEPMHUHOJIOTUE U CHUMBOJIUKOW Jis
3amnucu TeHOTUTTUIECKIX cXeM
CKpEILVBaHUA PackpsiBathb
coJiep>KaHue TEPMUHOB U MTOHSTHI:
MOHOTHOPHUIHOE CKpEILMBaHUE,
dbeHoTUnuYecKue TPYIIIBL,
rUOpPUA0IOTHYECKUIM METOT, YUCThIE
JUHUHM,  JOMUHUPOBAHHE  TEHOB
(momHOE, HETOHOE), paclIeIUICHUE B
MOTOMCTBE.

OnuceiBaTh METOIUKY TIpoBeeHus [ .
MeHzeneM OMBITOB TIO H3YYCHHIO
HAaCJIEIOBaHUA OJIHOU rapel
MPU3HAKOB y TOPOXa MOCEBHOTO.
PackpeiBath copep:kaHue 3aKOHOB
eauHoOOpa3usi THOPHUIIOB  TIEPBOTO
MOKOJICHUS ¥ 3aKOHA PaCILETIICHHS.
OOBSICHATH TUTIOTE3Y YUCTOTHI TaMET.
3anuchBaTh CXeMbl MOHOTHOPUTHOTO
CKpEIIUBAHMSI, OOBSICHSITH ero
[IUTOJIOTUYECKIE OCHOBBI M peEIIaTh
TeHETHYECKUE 3a1aumn Ha
MOHOTHOPHUIHOE CKpellIUBaHHUE.
PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUI:

TUTHOpHUIHOE CKpelllMBaHue,
AHATM3UPYIOIIEe CKpEIlUBaHHUE.
OmnuceiBaTth onbITel I. Menaens mo
W3YYCHUIO HACIIEJIOBAHUS JBYX THap
MPU3HAKOB y TOPOXa MOCEBHOTO.
PackpeiBaTh  copepkaHHe — 3aKOHA
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HE3aBUCHMOTI'0 HaCJICJJOBAHMUSI
IIPU3HAKOB.

[IpuMeHAT MaTeMaTUYECKUN pPACUET
C IIOMOMIBK0 METOJA IEPEMHOKCHHUS
BEPOATHOCTEH M 3aIMCh C IOMOIIBIO
(eHOTHUIMHYECKUX pasuKanoB
pacILEeIICHNs] TIPU3HAKOB Yy TTOTOMKOB
110 (PEHOTUILY ¥ TEHOTHITY.
3anuchpiBaTh CXEMBl JUTHOPUIHOTO
CKpEIIUBaHUsI, OOBSICHATH €ero
LIUTOJIOTUYECKHE OCHOBBI U peliaTh
TE€HETHUUYECKHE 3a1a4u Ha
JUTUOpPUIHOE CKPEILMBAHNE
PackpeiBath conep:kaHue TEPMUHOB U
MOHATHH: CLEIJICHHOE HACJICJOBaHHE
NPU3HAKOB, PEKOMOMHAIMS TEHOB,
TEHETUUYECKUE  KapThl  XpPOMOCOM,
MOpraHuja.

Ha3piBaTb  OCHOBHBIE  ITOJIOXKEHUS
XPOMOCOMHOM TEOpUHU
HaciencTBeHHoctu  T.  Moprana;
packpbiBaTh cojepxkanue padotsr T.
Moprana o CLETUICHHOMY
HACJICJOBAHUIO TE€HOB M IPUYHHBI
HapylIeHUs  CLEIUIEHUS  MEXIy
reHaMH.

3anuchiBaTh CXEMbl  CKPEIIHMBAHMUS
OpU  CLEIUIEHHOM  HaclIe0OBaHUH,
OOBSICHATH MPUYUHBI PEKOMOUHAIIMH
TCHOB, OIpPENEIATh YHUCIO TPYII

CLECILIEHUS T€HOB; pemiarhb
TeHETHYECKHUE 3aJa4yd Ha CLEMICHHOE
HacJeq0BaHuE. PackpriBath

COJIep’)KaHUE TEPMHHOB M IOHITHM:
XpPOMOCOMHBIA ~ Habop, ayTOCOMBI,
II0JIOBBIE XPOMOCOMBI, FTOMOT'aMETHBIN
10J1, reTeporaMeTHBIN o,
CLECIUICHHOE C IIOJIOM HaclIeJOBaHHE

MPU3HAKOB.
OOBSICHATh ITUTOJIOTHYECKHE OCHOBBI
XPOMOCOMHOTO MeXaHH3Ma

OnpeaAcCICHUA T110JIa 'y Ppa3IMYHbIX

OpraHU3MOB.
CpaBHuBaTh 3aKOHOMEPHOCTHU
HaCJIEeI0BAHUS MPU3HAKOB,

CHOCIIJICHHBIX W HE CHCIJICHHBIX C
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TIOJIOM.

Pemiare reHeTHueckne 3adadd  Ha
HACJICAOBAHUE CICIUICHHBIX C IOJIOM
MpU3HAKOB. PackpbiBaTh cojaep:kaHue
TEPMHHOB U MOHSTHI: U3MEHYMBOCTb,
HacJICICTBESHHAs H3MCHYUBOCTD,
HEHACJICICTBECHHAS H3MEHYUBOCTD,
MOAU(UKAIIMOHHAST ~ U3MEHYUBOCT,
BApUALIMOHHBIN pAll, BapHallMOHHAs
KpuBas, MPU3HAK, HOpPMAa pEaKIuH,
KOJIMYCCTBECHHBICE M KAaueCTBCHHEIC

MPU3HAKU.
KnaccudumupoBarts BHUJIBI
W3MEHYUBOCTH U  BBIABIATH  HX
OMOJIOTUYECKHE OCOOCHHOCTH.
[lepeuncnars CBOICTBA

MOIU(DUKAITMOHHON W3MEHYHBOCTU H
00BSICHATL  ©€  3HaueHue i
OpraHU3MOB.

Paznuuath KOJIMYCCTBCHHBIC u
KaueCTBCHHBIC TPHU3HAKH; CTPOUTH
BapUAIlMOHHBIN P, BapHAIMOHHYIO
KPHUBYIO, BBIYUCIIATH cpenHee
3HaUYeHHWE TMpu3HaKa PackpwiBaTh
COJIepKaHUE TEPMHUHOB W TOHSTHIL:
HACJICACTBCHHAS H3MCHYHBOCTb,
KOMOWHATHBHAS N3MECHYUBOCTb,
MyTallMOHHAsi ”3MEHUYHUBOCTh, MYTaHT,
MyTallii: TEHHbIE, XPOMOCOMHEIE,
T€HOMHBIC; TTOTUTIIION U,
AHEYTUIOW NS, MyTarcHBI.
XapakTepu3oBaTh  HACJCICTBEHHYIO
M3MEHUYHUBOCTD; bopMyIMpOBaTH
3aKOH TOMOJIOTMYECKHX PSJIOB B
HACJICACTBCHHON N3MCHUYMBOCTH

H. W. BaBunoBa u OOBACHSITH €ro
3HAYCHHUE JIJIs1 OMOJIOTHH M CEIICKIIMH.
KnaccudumupoBarts MyTaIuu:
Te€HHBIE, XPOMOCOMHBIE, TEHOMHBIC —
Y IPUBOANTH MPUMEPHI MYyTaIlUM.
OOBSCHATD MPUINHBI BO3SHUKHOBEHHS
MyTalul, posib (PaKTOPOB-MyTareHOB.
CpaBHUBaThH BH/IbI MYTaIlHii;
BBISIBJIAITh TIPUYUHBI HACIEACTBEHHOMN
M3MCHYUBOCTHU, HCTOYHUKHU
MyTareéHOB B OKpYXalollel cpene
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(KOCBEHHO). XapakTepHu3oBaTh
BHESAJICPHYI0  HACJIEICTBEHHOCTb M
WU3MEHUYUBOCTb. PackpoiBaTh
coJlep’)kaHue TEPMHHOB M MOHSTHIA:

KapUOTHII YyeJIoBeKa,
IUTOI€HETHYECKUIA METO[,
reHEaIOTHUECKUHN METO/I,
OMOXUMHUYECKUI METO/I,
OIM3HEIOBBIN METO/I,
HACJIEACTBEHHBIE 0one3Hn

(MOHOTEHHBIC, C  HACJIEJICTBEHHOU
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE),METUKOT€HETHUNCKOE
KOHCYJIbTUPOBaHUE.

[Tepeuncnarb 0COOEHHOCTH W3YUYECHHUS
TeHETUKU  4YeJIOBeKa;  MPHUBOJUTH

MPUMEPHI HACJIEJICTBEHHBIX
3a00JIeBaHUIM YeJIOBEKa,
XapaKTepUu30BaTh METOJBI X
npoQUITAKTHKH; 00OCHOBEIBATh
3HA4YCHUE MEIUKO-TEHETUIECKOTO
KOHCYJIbTUPOBAHHSI.

BeisBIATP W CpaBHHBATh MEXIY
co00l TOMUHAHTHBIC W PEIICCCUBHBIE
HpI/I3HaKI/I YCJIOBCKA. COCTaBHHTB nu
aHa.HI/I3I/IpOBaTI> pOI[OCJIOBHBIe
YyelIoBeKa

Tema 7. Cenexkuusi OpraHu3MoB.
OcHOBBI OMOTEXHOJIOTHH.
PackppiBaTh comepkaHue TEPMUHOB U
MOHSATUIN: CENEKIHs, COpT, IOpPOJa,
IITAMM, JIOMECTHUKALINA, WA
OJIOMaIllHUBaHUE, [EHTPBI
MHOFOO6pa3PI$I nu HpOI/ICXO)K,Z[GHI/ISI
KYJIbTYPHBIX PAaCTCHUM U >KUBOTHBIX,
rudpuaM3aIms, HCKYCCTBEHHBIN
oT0op.

Ha3piBaTh M CcpaBHUBAaTH OCHOBHBIE
ATaIlbl Pa3BUTHUS CETEKIIHH.

N3narare yuenune H. WM. BaBuioBa o
IEHTpax MIPOUCX 0K ICHHS
KYJIbTYPHBIX PAaCTCHMH; pa3audarb
LIEHTPEI Ha KapTe MUpa, CBA3LIBATL UX
MECTOIIOJIOKCHHUE v oJyaraMu
BO3HUKHOBCHUA ,Z[pGBHGﬁHIHX
nuBuiau3anui. CpaBHUBaTh  copTa
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KYJIbTYPHBIX  pPacTeHMH,  IOPOJbI
JOMAIIHUX JKUBOTHBIX M MX JUKUX
IIPEJIKOB.

OnenuBaTth  poJIb  CENEKIUM B
o0ecreyeHnn  MPOAOBOJIBCTBEHHOU
0€3011aCHOCTH 4eJI0BEYECTBA
PackpeiBath conep:kaHue TEPMUHOB U
MOHSATUN: HWCKYCCTBEHHBIM  OTOOp,
MaccOBBIi OTOOp, WHAWBUIYAIbHBINH

otbop, JKCTEPHED,
OJIU3KOPOJICTBEHHOE  CKpEIIUBaHUE,
qucras JIMHUA, TeTCpo3ucC,
HEPOJICTBEHHOE CKpeIIUBaHHUe,
UCKYCCTBEHHBII MyTareHes,
TOJTUTUTIOHTHI.

CpaBHuBaTh (OPMBI UCKYCCTBEHHOTO
otbopa (MaccoBoro "
WHUBU1yaJIbHOTO), BUJBI

rubpuan3anuy  (OIM3KOPOJACTBEHHOMN
U OTAAJIEHHOI), CITOCOOBI MOTYyYCHHS
MOJIMIIOUIOB.

[IpuBOoAMTE NpPUMEPHI HTOCTHXKEHUU
CEJeKIMH PACTEHUH U IKUBOTHBIX
PackpbIBaTh conepxkaHue TEPMUHOB U
MOHSITHI: OMOTEXHOJIOTHS, KICTOYHAS
WHXXEHEpUsl, TEHHas HWHXEHEepus,
KJIOHUPOBaHHUE, TpaHCT€HHbIE
opranu3mel, ['MO  (renernuecku
MOIU(DUIIUPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBarb ~ OHOTEXHOJIOTHIO

Kak oTpaciib IIPOM3BO/ICTBA,
OCHOBHEBIE JIOCTHIKEHMS
OHMOTEXHOIOTHHI B obOnacTu
HpOMBILHJIeHHOCTI/I, CCJIIBCKOI'O

XO3SIICTBA M MCAUIIAHBL.
[lepeuncnsiTh u  XapakTepU30BaTh
OCHOBHBIE METOJbI M JIOCTHXKCHUS
OMOWH)KCHEPUH.

OO6cyxnath DKOJOTHYECKUE n
STUYECKUE  aCMeKThl  HEKOTOPBIX
HCCJIEIOBAaHNI B oOJactu
OMOTEXHOJIOTHH (KJIOHHpOBaHUS,
UCKYCCTBEHHOTO  OILIOJOTBOPECHUS,
HATPABIEHHOTO M3MEHEHHUS TeHOMa U
CO3aHUSI TPAHCTEHHBIX OPTaHU3MOB)
Tema 8. IDBoIOLUOHHAS OMOJIOTHS.
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PackpbIBaTh conepKaHHE TEPMHHOB
U TIOHSATHHA: HBOJIOIMS, MEPEXOIHbIC
dopmbl, (QHUIOTEHETUYECKUE PSIIBL,

BH/IbI-9HIEMHKH, BUJIBI-PEITUKTHI,
3aKOH  3apOJIBIIICBOTO  CXOJICTBA,
OHMOreHEeTHYECKHI 3aKOH,

TOMOJIOTMYHBIE M AHAJOTUYHbIE
OpraHbl, pyAUMEHTapHbIE OpPTaHbI,
aTaBU3MBEI.

[lepeuncnsaTh  OCHOBHBIE  3Tallbl
Pa3BUTHUS SBOIIOLUOHHON TEOPUH.

XapakTepu3oBaTh CBUJCTEIHCTBA
IBOJTIOIINY: MaJICOHTOJIOTHYECKUE,
ouoreorpaduueckue,
AMOPHOJIOTHYECKHE, CpPaBHUTEIHHO-
aHATOMHYECKHE, MOJICKYJISIPHO-
OMOXMMHUYECKHE.

[IpuBonuTe mHpHUMEpPHl NEPEXOIHBIX
bopm OpPTraHU3MOB,
(rIIoreHeTUYECKUX PSAIOB.
[TpuBoanuTE (HOPMYIMPOBKU 3aKOHOB
OMOTreHeTHUYECKOro M 3apOJbIIIEBOrO
cxoacTBa. PackpsIBaTh copepkaHue
TEPMHHOB U TIOHATHI: CHCTEMAaTHKA,
€CTECTBEHHBII U  HMCKYCCTBEHHBIN
oT0op.

XapakTepu3oBarhb OCHOBHBIE
ABOJIIOLIMOHHBIE WJEM, KOHLENUUU M
TEOpUU; CPAaBHUBAThH B3IVl Ha BUJ
n spomoruio K.  Jlmames, JK.b.
Jlamapka, Y. JapBuna. OueHHBaTh
BKJIaJ JIMHHes B pa3sBHUTHE CUCTEMa-
THKA U OOBACHATH  NPUHIIMIIBI
OMHApHOI HOMEHKJIATYPBHI.
XapakTepu3oBaTb  COAEpP)KaHHE U
3HAUEHUE DBOJIIOIMOHHON KOHLEIIUU
XK. Bb. Jlamapka.  OueHuBaTh
€CTECTBCHHO-HAYYHBIE M COLUAJIBHO-
9KOHOMMYECKHE IIPEIITOCBUIKA
BO3HUKHOBEHUS IBOJIIOLIMOHHON
teopuu Y. JlapBuHa.

PackpsiBath cozepKaHue
sBOMIIOLIMOHHON Teopun Y. JlapBuHa;
CpPaBHMBAaTb  HEONPEICIEHHYI0 U
ONpEACIEHHYIO HU3MEHYUBOCTD,
€CTECTBEHHBIM M  HMCKYCCTBEHHBIN
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otbop, dbopMBI 00pHOBI 3a
CYIIIECTBOBAHHUE.

OnuceIBaTh MOJI0KEHUS
CUHTETHUYECKOH TEOPHH SBOJIOIUI
(CTD) 1 o0OBsICHATH €€ 3HAUCHUE IS
O6uonorun. PackpeiBaTh copepkaHue
TEPMHUHOB u TTOHSTHIA:
MUKpPO3BOJIOLUS, BHJ, KPUTEPUHU
BUJA, apeas, MOMyJsaIus, reHo(oH],
MyTaluu, KOMOMHAIIUY TEHOB.
XapakTepu30BaTh Bl KaK OCHOBHYIO

CUCTCMATUYCCKYIO (S1170515000% u
IIEJIOCTHYIO OMOJIOTHYECKYTO
cucreMy. BpiensaTe KpuTepuu BUAa
(Mopdonornyeckuit,

(bU3HOTOTUYECKHU, OMOXUMHUYECKHM,
T€HETUYECKUH, 3KOJIOTHYECKHUM,
reorpadguueckuil) W NPUMEHSTH
KPUTEPUU JIJISl ONUCAHUSI KOHKPETHBIX
BHUJIOB).

XapakTepu3oBaTh TMOMYJSAIHUIO KAk
CTPYKTYPHYIO  €IWHHIy BHAA |
SBOJIIOIHH.

OnuceIBaTh MO YIS IIHO o
OCHOBHBIM  TIOKa3aTeIsiM: COCTaB,
cTpykTypa PackpsiBaTh conepkaHue
TEpPMHUHOB u ITOHSATUN:
KOMOWHATHBHAS W3MEHYHBOCTb,
MyTalliy, MYTalMOHHBIM MpoIiecc,
MOMYJSIMOHHBIE  BOJHBI,  Apeud
TE€HOB, U30JISIUS, MUTPALIAH.
XapakTepru3oBaTh JJIEeMEHTapHbBIC
(bakTOphl ABOJIONNUHA: MYTaIlMOHHBIN
npoiiecc, KOMOMHATHBHAS
W3MEHUYUBOCTb, MOMYJISLIUOHHBIE
BOJIHBI, JApeid TEeHOB, W3OS,

MUTpaLys.
YcranaBnuBath IPUYUHHO-
CIIC/ICTBEHHBIC CBSI3U MEXIY
MEXaHU3MOM " pe3yNIbTaToOM
JEeUCTBHSA TBIKYIINAX CHII
(311eMeHTapHBIX ¢daxTopoB)

ABONIIOIMU. PackpbIBaTh cojepikaHue
TEPMHHOB U MOHSTUN: €CTECTBEHHBIN
otOop, Oopbba 3a CyIIeCTBOBaHHE.
OnucelBaTh  MEXaHU3M  JEUCTBUS
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€CTECTBEHHOTO otbopa.
XapakTepu3oBarh bopmbl
€CTECTBEHHOTO OTOOpa (IBIKYILIUA,
CTAOWIIM3UPYIOIIHNKI, TU3PYNTUBHBIN)
¥ CPaBHUBATh X MEXIy COOOI.

XapakTepru3oBaTh 00pr0y 3a
CYIIECTBOBAaHME W CpaBHHUBATh €&
BU/IBI (MEXBHOBasi, BHYTPUBUIOBAS,
60opbda C HeOIaronpusTHEIMU
daxTopamu BHEIIHEN Cpelbl)
PackpsIBaTh coaepxKaHue TEPMUHOB U
HOHSITHMN: pUCIOCOOICHHOCTB,
HOKPOBUTEIbCTBCHHAS "
HpeocTeperaromas OKpacka,
MacKHpOBKa, BUA000pa30BaHUE.

OnuceiBatsb MEXAHU3M
BO3HUKHOBEHUSI MNPUCIOCOONCHUN Yy

OpraHU3MOB.

BousBnaTe mo  uM300pakeHusM, Ha
YKUBBIX u (UKCHUPOBaHHBIX
mpenaparax IIPUMEPBI

MPUCTIOCOOJICHHOCTH ~ PacTeHUH |
KUBOTHBIX K  YCJIOBHUSM  CpEIbI
obuTanus, JIOKa3bIBaTh
OTHOCHUTENIbHYIO  11€JIeCO00Pa3HOCTh
IpUCIOCOOTICHUH.

XapakTepu3oBaTh CrIoco0bI u
MEXaHU3MBI BUJI000pa30BaHUS;
OTHCHIBATh U CPABHUBATH OCHOBHBIC
dbopmbl 9KOJIOTUYECKOTO u
reorpa)iuecKoro BHI000pa30BaHUSI.
PackpbIBaTh comepikaHue TEPMUHOB H
IIOHATHH: MaKpO3BOJIIOLIHS,
¢dunorenes, OMOIOTHUECKHIA TPOTPECC
u perpecc, apomopdos,
UANOAaNTalus, 001as JqereHepanws,
aJIalITUBHASI paiuaIlusl.
Xapaktepu30BaTh (HOPMBI IBOJIIOLINH.
BrisBrATH apoMopd 036l u
UAMOAQANTAallMd Y  pAcTeHUH W
KHUBOTHBIX.

CpaBHUBaThH OMOIOTMYeCKHIA
mporpecc u OMOJIOTUYECKUl perpecc,
apomopdo3, AAU0AJANITALIHIO u
00IIyI0 JIereHepaIuio.

BBISIBIATE ~ B3aUMOCBSI3H  MEXKIY
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MyTSAMH U HAMPABICHUSIMH JBOIOIIII
Yy PaCT€HHI U )KUBOTHBIX

Tema 9. Bo3HHKHOBEHHE U
pa3BuTHeE KM3HM Ha 3emJie .
PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTHN: KpealroHu3M, abuoreHes,
BUTAIM3M, [aHCIEpMHs, OHOMO033,
KOallepBaTHI, MIPOOUOHTHI,
CUMOHOTCHE3.

XapakTepu3oBaTh METOAbl M3YUYCHHS
HUCTOPUYECKOTO MPOILIOro 3eMIIH.
[lepeuncnsaTh  OCHOBHBIE  3Tallbl
XUMHYECKOH U OMOJIOrHyYeckKoi
SBOJTIOIHH.

Wznarate cojepaHue THUIOTE3 H
TEOpUH BO3HUKHOBEHHUS KH3HU Ha

3emie (KpearroHu3Ma,
CaMOIIPOU3BOJILHOTO 3apOKICHUS
(CIIOHTAHHOT0), MaHCIIEPMUU,

runore3sl PHK-mupa).

OnuceIBaTh SKCIEPUMEHTHI C.
Munnepa u I'. FOpu mo nonyyenuro
OpraHNYECKHUX BEIL[ECTB u3
HEOPraHMYECKUX MyTEM aOMOTeHHOTrO
cuHTe3a. PackpbiBaTh cojlepikaHue
TEPMHHOB M TMOHATUW: D0H, 3pa,
nepuo, apomMopho3Hl,
UM0aaNTaL|H.

3HaTh IMOCJENIOBATEIbHOCTh HOHOB:

KaTapxem, apxem, MPOTEPO30H,
banepo30ii; 3p: apxeickas,

MPOTEPO30ICKas, naaeo30ucKas,
ME3030MCcKasl, KalHO30MCcKasl,
NEPUOOB: KeMOpUICKUi,
OPIOBUKCKHUI, CUJTypUMCKHH,
JIEBOHCKUH, KAMEHHO-YT OJIbHBIH,

IIEPMCKHI, TPUACOBBIN, FOPCKUH,
MEJIOBOM, I1aJe0reHOBRIN u
HEOT€HOBBIN, aHTPOITOT€HOBBIH.
XapakTepru3oBaTh OCHOBHBIE
COOBITHSI B Pa3BUTHH OPraHUYECKOTO
MUpa [0 3paM U Iepuojam
IeOJIOTUYECKOM  HMCTOPUM;  DTallbl
pa3BUTUA PacTUTEIBHOTO u
YKUBOTHOI'O MHUDpA.

Boinensate rnaBHble apomMopdo3bl Y
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pacTEeHUN U KUBOTHBIX.

CpaBHHBAThH MEXKITY coboit
IPEJICTaBUTENIEH  CHUCTEMaTUYECKUX
IPyII OPTaHU3MOB, BBISBIISTD

YEPTHI YCIIO)KHEHHUS u
IPUCIOCOOJIEHHOCTH K YCIIOBHSIM
*Ku3HU. PackpeiBaTh  coneprkaHue
TEPMHHOB U TIOHATHI: CHCTEMAaTHKA,
UCKYCCTBEHHasi U  €CTECTBEHHAs

KJaccupukanus, OuHapHas
HOMEHKJIAaTypa, TPUHIINAT
UEPapPXUYHOCTH.

XapakTepu30BaTh COBPEMEHHYIO

CUCTEMY  OpraHMYecKOro  MHpa.
PackpeiBaTh conep:kaHue TEPMUHOB U
MTOHATHIA: AHTPOIOJIOTHS,
AQHTPOIIOTEHE3, YEJIOBEK pa3yMHBIH
(Homo sapiens), mpsMOXOXKIEHUE,
BTOpAast CUTHAaJbHAs cucrema.
[TepeuncnsTh 3amauv aHTPOMOJIOTHH,
STambl CTAHOBJICHHUS U Pa3BUTHS
NPEJICTaBICHUH O TPOUCXOKICHUN
YeJloBeKa.

W3naratb  OCHOBHBIE  IOJIOKECHHUS
teopun Y. JlapBuHA, KPUTHUYECKHU
OIICHUBATh HEHAYYHYIO WH(OPMAIIHIO
0 MIPOUCXOKICHNUH YEJIOBEKA.

3HaTh CHUCTEMAaTHYECKOE IOJIOKEHHUE
Buaa Homo sapiens, nepeuucisTb ero
MOP(}OJIOTO-aHATOMHUYECKHE
NpU3HAKW Pa3HOro YpoBHS (THI,
KJIacc, OTPSI U Ap.).

VYcranaBnuBaTh 4epThl CXOACTBA U
pa3IUyMii YeIOBEKa U )KUBOTHBIX.
OOBSICHIATh W OLIGHUBATh 3HAYCHUE
HAYYHBIX 3HAHUH O MPOHMCXOXKICHUU
YyeloBeKa JUIsi TOHMMAaHUsS MecTa |
ponu YelioBeKa B pUpoe
PackpriBaTh conep:kaHue TEPMUHOB U
MOHATHUN: (DAKTOPBI aHTPOIOreHesa,
TPYNIOBOE COTPYAHHYECTBO, peUb,
opynuiHas NeSITENbHOCT,
HOJUMOPPH3M.

XapakTepu30BaTh JIBIKYIIUE CHIIBI
(paxTopsr) aHTPOIIOTeHE3a:
OMOJOTHYECKHE U COIMAJIbHEIE,
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CpaBHUBaTh HMX MEXIy coOoi
PackpbiBaTh conepkaHue TEPMUHOB U
NOHATHI: aBCTPAJIONUTEK, YEIOBEK
yYMEJbIM, YeJIOBEK MNPSAMOXOAIINM,
HeaHjepTasell, KpOMaHbOHEII,
HEOJIMTUYECcKast PEBOITIONIHS,
MepBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTb ¥ CpaBHHUBAaTh
MEXIy CO0OW OCHOBHBIE CTaIuu
HBOJIIOIUH YeJIoBeKa:
XPOHOJIOTUYECKHI ~ BO3pacT, apealn
pactipocTpaHeHus, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KH3HU U OpyAus Tpy.a.
PackpriBaTh conep:kaHue TEPMUHOB U
MOHSTHUN: packl, pacoreHes, colual-
JApBUHU3M, PACU3M, METHCALIUA.
XapakTepu3oBaTb ¥ CpaBHHUBATh
IpeCTaBUTENICH YeIOBEUECKUX pac,
pacKpbIBaTh MPUYUHBI U MEXaHU3MBI
pacoreHesa, MEPEYUCIISITh "
MPUBOJIUTH PUMEPHI
NPUCTIOCOOJIEHHOCTH  4YeJlOBeKa K
YCIOBUSIM Cpelbl, PUMEPBI
MPUCTIOCOOUTENIHLHOTO 3HAYEHUs
PacoOBBIX MPU3HAKOB.

JlokaszeiBath enuHCTBO BUAa Homo
sapiens, Hay4YHYIO0 HECOCTOATEIBHOCTD
pacoBBIX TEOPHUH, UAECH COLUAIBHOIO
JTApBUHU3MA M pacu3Ma

Tema 10. Opranu3mbl "
OKpY:Kalllas cpeaa

PackpeiBaTh conmep)kaHue TEPMUHOB
U TIOHATUN: DKOJIOTHSA, IIOJIEBbIE
HaOro1eHus, IKCIIEPUMEHTHI,
MOHUTOPHHT ~OKpPY)KAIOLIeH Cpelpl,
MOJICTUPOBAHHE, HKOJIOTHYECKOE
MHPOBO33pEHHUE. PackpsiBathb
coJlep’)kaHue TEPMHHOB M TMOHSTHIA:
cpena  oOuTaHUs, SKOJOTHYECKHE
(bakTopbl, OMOJOTHYECKUN ONTUMYM,
OTPAaHWYUBAIOMINKN (JIMNMUTHPYIOITUH )
daxTop.

XapakTepu3oBaTh  YCIOBUSL  CpeX
oOuTaHUA OpraHHU3MOB;
KJIaccu(puIpoBaTh u
XapaKTepu30BaTh 9KOJIOTHYECKHE
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(baxTopsI: abuoTnueckue,
OMOTHYECKUE U AaHTPOIIOTECHHBIE.
OnuceiBaTh ACHCTBHE IKOIOTUUECKUX
(hakTOpOB HA OPTraHU3MBI.
XapakTepHu30BaTh 0COOEHHOCTH
CTPOCHUSI U  KU3HEICITEIHHOCTH
pacTeHuil W KUBOTHBIX Pa3HBIX CPeE.
oOuTaHusl.

PackpbiBaTh coqiepaHue TEPMUHOB U
NOHATHI: abuoTtnyeckue (PaKTOpEI,
dboToneproau3m, OHMOJIOTHYECKHe
PHUTMBI.

AHanu3upoBaTh  JIEUCTBUE  CBETA,
TEMIIePaTypHI, BII&KHOCTH Ha
OpPraHu3Mbl M TIPUBOJIUTH TPUMEPHI
pUCTIOCOOICHHOCTH OpPTaHU3MOB.

[IpoBoauTh Ouosiornyeckue
HaOIroAeHUs u oopmiIATH
pe3yabTaThI MPOBEAEHHBIX
HaOIIOEHUI PackpoiBath
COJCpKAHUE TEPMUHOB M IIOHATHI:
OmoTHYeCKue (bakTophI,
XHIHUYECTBO, Hapa3uTU3M,
KOHKYPEHLIUs, MyTYyalu3M, CUMOHO3,
KOMMEHCAIIU3M, HaxJeOHUYECTBO,
KBapTHPAHCTBO, aMEHCAIN3M,
HEUTPaIU3M.

XapakTepu3oBaTh OouoTHyecKue

(bakTopbl U BUIBI B3aMMOOTHOIICHHIA
MEXIy OpraHu3MaMH; IPUBOIUTH
MIPUMEPbI B3aUMHOU
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

CpaBHHMBaTh MEXIy COOOM BHIIBI
OMOTHYECKHUX B3aMMOJICUCTBUI
OpraHU3MOB. PackpsiBath
CO/IepKaHUE TEPMHUHOB W TOHSTHIL:
MOMYJISALINS, YUCJIIEHHOCTb,
IJIOTHOCTb, POXK1a€MOCTb,
CMEpPTHOCTb, HIPHUPOCT, MHUTpALUS,
JUHAMHKA YUCIEHHOCTH MOITYJISLUU.
XapakTepru3oBaTh OCHOBHBIE
noKasaTelsn u HKOJIOTUYECKYIO
CTPYKTYpy TMOMYJSIIUU; OMHUCHIBATh
MEXaHU3MbI PETYISLNN YUCICHHOCTH
nonyisiuuu PackpeiBaTh colepikaHue
TEPMUHOB M TMOHATUN: MOIYJISALUA,
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YHCIICHHOCT, IJIOTHOCTb,
POXIaeMOCTh, CMEPTHOCTh, TPHUPOCT,
MUTpaIs, JAUHAMUKA YHUCICHHOCTH
MOTYJISIAH.

XapakTepru3oBaTh OCHOBHBIE
ITOKa3aTeIn u 9KOJIOTUYECKYIO
CTPYKTYpPY TIOMYJISIIIUN; OMHMCHIBATh
MEXaHU3MBbI PETYISINH YHUCICHHOCTH
MOTYJISIIIAH

Tema 11. Coo0miecTBa "
IKOJIOTHYECKHE CHCTEMBbI.
PackpeiBaTh conepkaHue TEPMUHOB U
MOHATHM: OHOILIEHO3, DSKOCHCTEMa,
OMOTeOICHO3, BHJIBI- JOMUHAHTBHI,
9KOJIOTHYECKasl HUIIIA.
XapakTepru3oBaTh OMOIICHO3
(cooO1ecTBO), ero BUJIOBYIO,
MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYpHI. OOBACHATH poIb
KOMITIOHCHTOB OuoIeHo3a B
MOJJICPKAHUU  €T0  CTPYKTYpBHl |
CYIIECTBOBaHUSI Ha OMNPEICIEHHON
TEPPUTOPHH.

OOBSICHATE OWOJOTMYSCKUM CMBICI
SIPYCHOCTH M TUCTOBOW MO3aMKHU.
CpaBHuBaTh KOMIIOHCHTBI
OHOLIEHO30B, 150:4 BUJIOBYIO,
MPOCTPAHCTBEHHYIO U TPOPUUECKYIO

CIpYKTYPBHL, CBSI3U MEXIY
OpraHu3MaMu PackpriBath
CoJIepKaHWe TEPMHUHOB W TIOHSTHIL:
JKOCHCTEMA, OHOreoreHos,
MIPOTYIICHTHI, KOHCYMEHTHI,

penyueHTsl, Tpoduueckue YpOBHH,
numeBas nciib U CETh, O9KOJIOI'MYCCKUC
nupaMuIbel, Ouomacca, MPOTYKIIHS,
CYKIIECCHSI.

XapakTepru3oBaTh CBOICTBA
9KocuCcTeMbl (€€ CImoCOOHOCTh K
JUINTEIbHOMY  CaMOMOJAepKaHHUIO,

OTHOCHUTEIIBHO 3aMKHYTBIN
KpyroBOpOT BELIECTB,
HE00XO0IMMOCTh MIOTOKA YHEPTUN).

CpaBHuBath nacTOMIIHBIE U
JNETPUTHBIE IUIIIEBbIE Leny,

Tpouueckre ypoBHH 3KOCHUCTEMBI.
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Paznmuuath mnmpamMuabl  MPOIYKIUH,
MUPAMHU]IBI YUCIICHHOCTH U THPAMHUJIBI
OMOMAaCCHI.

CocCTaBmsTh IENH U CETH ITUTAHUSI.
Ilepeuncnarb CBOMCTBA 3KOCHUCTEM:
YCTOWMYUBOCTH, CaMOperyJIsIIHs,
pa3BuTHe (CyKIeccus).

OnwuceIBaTh MEXaHU3M TTOJICPIKAHHS
pPaBHOBECHS B 3KOCHCTEMAaX.
XapakTepu3oBaTh CYKIIECCHH,
BBISBISITH ~ NPUYUHBL W oOIIHe
3aKOHOMEPHOCTU CMEHBI IKOCHCTEM
PackpbIBaTh comep)kaHue TEPMUHOB H
NOHATHI:  BOJHBIE  DKOCHUCTEMBI,
OHOreoleHO03h], (UTOTUTAHKTOH,
300IUTaHKTOH, OEHTOC, TYMYC.
[IpuBOoUTE TpPHUMEpPH MPUPOTHBIX
AKOCHCTEM CBOEUW MECTHOCTH.
CpaBHUBaTh Ha3eMHBIE U BOJHBIC
9KOCHUCTEMBI; OpTaHHU3MBI,
oOpasyrommue pasHbie Tpoduueckue
ypoBHH. PackpbIBaTh cojepikaHue
TEPMUHOB U TIOHSTHIA: aHTPOIIOT€HHAs
IKOCHCTEMA, arpo’KOCHCTEMA,
ypOo3kocucTema, buopaznoobpasue.
XapakTepu30oBaTh arpodKOCUCTEMBI U
ypOOIKOCUCTEMBI, OCOOCHHOCTH HUX
CYIIIECTBOBAHMSI.

IIpuBoguTH [IPUMEPBHI
AQHTPOIIOTEHHBIX  AYKOCHCTEM  CBOCH
MECTHOCTH, OIMCHIBATH WX BHUIOBOM
COCTaB " CTPYKTYPY.

CpaBHHBAaTh COCTaB U CTPYKTYpYy
MPUPOTHBIX IKOCHCTEM u
arpodKOCHUCTEM, arpodKOCHCTEM H
ypOOIKOCHUCTEM. PackpoiBaTh
COJlep>)KaHWE TEPMHHOB M TOHSTHIA:
ouocdepa, KUBOE BEIIECTBO,
JTMHAMUYECKOE PaBHOBECHE.
OuenuBarts Bkaag B. U. Bepnaackoro
B CO3/IaHUE YUEHHS 0 Omocdepe.
XapakTepu3oBaTh CocTaB OuoChepsl,
byHKIIUN ’KHBOT'O BEIIECTBA
O6uocdepsl U ompenesaTs (Ha Kapre)
obnactu ero HanOOJIBIIIETO
pacrpocTpaHeHHsI.
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[IpuBOAMTHL TIPUMEPHI  TPOSIBICHUS
byHKIUI KHUBOT'O BEIIECTBA
ouochepsl, OMOreOXUMHUIECKON
NeSITeIbHOCTH YETIOBEKA.
[Tepeuncnarp 0COOEHHOCTH
ouocdepsl KaK TJI00aTbHOM
sKocucTeMbl  3emiu  PackphiBaTh
COJIep)KaHWE TEPMHUHOB M TIOHSTHIA:
IEJIOCTHOCTh OHOC(hEphl, KPYroBOPOT
BEIIIECTB, OMOr€OXHMHUYECKUE IIUKIIBI
3JIEMEHTOB, 30HAJIBHOCTH OHOC(hEpHI,
OMOMBI.

OnwuceBaTh  KPYroBOPOT — BEIIECTB,
OMOTCOXMMHYECKUE IUKIBI a30Ta H
yriiepojia B 6uocdepe.

OOBSACHATh TPHYUHY 30HATBHOCTH
ounochepsl. [Tepeuuncnsth "
XapaKTepu30BaTh OCHOBHBIE OMOMBI
Cylu 3emun. PackpsiBathb
CoJepKaHWE TEPMUHOB M TIOHSATHIA:

AHTPOIIOTEHHBIE WU3MEHCHHS,
9KOJIOTUYECKUN KPU3HC, TIIOOaTbHBIC
POOJIEMBI.

Xapaktepru3oBaTh OMOC(PEPHYIO POIh
yenoseka.  [IpuBoauTe  mpuMephl

AHTPOIIOTCHHBIX N3MEHCHUHU B
ouocdepe.
OLIGHI/IBaTB IIOCICACTBU S

3arpsiI3HEHUST  BO3JYIIHOM, BOJHOU
Cpelbl, U3MEHEHUS KJIuMaTa,
COKpaIieHus: OnopazHoo0pasusl.
dopMynHpoBaThH COOCTBEHHYIO
MNO3UIMI0 [0  OTHOWIEHUI0 K
I00ANBHBIM U PETHOHAIBHBIM
IKOJIOTHYECKUM npobiemam,
apryMEeHTHPOBATh CBOIO TOYKY
3pEeHUS.

HaspiBaTh  NpUYMHBI  MOSIBJICHUS

MPUPOAOOXPAHHOU ATHUKH,
pacKpbIBaTh 3HaUEHUE Mporpecca s
IPEOAOTICHUS 9KOJIOTMYECKOTO
KpHU3uca.

PackpsiBath conep:kaHue TEPMUHOB
u MOHATUN: pauroHaIbHOE
IIPUPOJOINOIB30BAHUE,  YCTONYMBOE
pa3BUTHE, KODBOJIOLHUA.
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XapakTepu3oBaTh paroHagbHOe
UCTIONIb30BaHUE MIPUPOTHBIX
pecypcoB;  OCHOBHBIE  IOJIOKEHUS
KOHIEMNINH YCTOWYUBOTO Pa3BUTHS.
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JIucT o0HOBJIeHUs1 padoyeil MPporpaMmbl y4eOHO JUCHUIINHBI.

Pabouas nmporpaMma y4eOHON TUCIUTUIMHBI

(HaumeHnosanue OUCYUNTUHDL)
(K00 u HaumeHoBaHUe CNeYUaIbLHOCMUL)

B mensx akryanmu3zanuu 0OCHOBHOU MPOQeCCHOHAIBHON 00pa30BaTeIbHOM
IPOrPaMMBI B pab04yIo MPOTrpaMMy BHECEHBI CIICTYIOIINE N3MCHCHUS
(momonHeHus ):

Paznen (noxpasaen)CoepKaHue U3MEHEHNUS (TOTIOJTHEHMS )
aboyeil mporpaMMbl

N3menenus (nomonHeHWs) B pabodyro MporpaMMy pacCMOTPEHBI U 0OI00PEHBI Ha
3acenanuu [11K (HaumenoBanue I11{K, oTBeTCTBEHHOM 3a peann3aiuio
JCHUTUTAHBI )

« _» 20 r., mnpotokoa Ne
[Ipencenarens MK (U. O. Damunus)
(moamnuck)
CornacoBaHo:

3amectutenb aupekropa [IK BI'TY
o y4eOHO-METOAMYECKOM padore, (U. O. Pamunus)

(moxnuce)
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