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1. O0mas xapakTepucTuka padode NporpaMMbl Y4eOHOM TUCUMIIIIMHBI

1.1 MecTo y4yeOHOW AUCHUILVIMHBI B CTPYKType OCHOBHOI mNpodeccHOHAIbHOMN
o0pa3oBaTe/ibHOI NPOrpaMMbl

VYuebnas muctumummaa « bJ[.08 buonorus» paspabotaHa Ha OCHOBE TpeOOBaHUH,
cootBercTByomux @®IrocC COO, &®IroC CIO mno cnemuansnoctn CIIO 09.02.07
HNudopmaninoHHble CHUCTEMbl W NPOTPAaMMHUpPOBAHUE M TMOJIOKEHUN ¢eaepalbHON OCHOBHOM
obmeoopazoparenbHoi porpamMmmbl COO (gainee — GOIT COO), a Takxke ¢ y4eToM MoTydyaeMon
craenuanpHoctu CIIO.

B cootBerctBun ¢ ®I'OC COO yuebnas mucuurmuHa « BJI.08 buonorus» Bxomut B
npeaMeTHyto o0nacTb «EcTecTBeHHble HAyKU» W sBisieTcs 00sA3aTeNbHOM Ui H3yYeHUS.
VYuebnas qucuurumna « bJ1.08 buonorus » usy4aercs Ha 6a30BOM ypOBHE .

Pabouas mporpamma o6mieo0pazoBaTenbHON yueOHOM mucuurmiiuHbl « bJ[.08 buonorus»
ABJIIETCS COCTABHOW 4YacThIO MporpammHo-Meronunyeckoro comnposoxzaeHus OIT CIIO na Gasze
OCHOBHOro o00miero oo6pazoBanusi ¢ mnomnydeHueM COO, peanmsyemoiri B IlonuTexHMUEeCKOM
kosemxe bI'TY.

1.2 LHeab u nJIaHUpYeMble Pe3yabTaThl 0CBOEHHUS Y4eOHOI THCIMIIIMHBI:

Nzydyenne yueOHo¥ mucuumrumabl « BJI.08 Buonmorus» Ha ypoBHE CpemaHEro oOIIero
00pa30BaHus HAIIPABICHO HA JOCTH)KEHHUE CIIEIYIOLIMX 1ieNeil:
OBIIaJicHHE O0YYAIOMIMMUCS 3HAHUSIMH O CTPYKTYpHO- (YHKIMOHATHHON OpPTaHU3aIlH YKUBBIX
CHCTEM DPA3HOI0 paHra M NpUoOpeTeHHEe YMEHUN HCIOJb30BaTh ITH 3HAHUS U1 IPAMOTHBIX
JeCTBUH B OTHOIIEHHMH OOBEKTOB >KMBOW MPHPOIABI W PEUICHHUS PA3IWYHBIX IKU3HEHHBIX
po0JeM.
Joctuxenne unenu wusydeHuss ydeOHoro  mpeamera  «buosorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcsl pelIeHueM CIelyIoIuX 3a1a4:
— OCBOEHHE O0YYaroIIMMMCS CUCTEMBl 3HAHUI O OHOJIOTMYECKUX TEOPUSIX, YUCHMSIX,
3aKOHAaX, 3aKOHOMEpHOCTSIX, TMIOTe3aX, MpaBWiIaxX, CIY)KaIlMX OCHOBOH Ui (opMHpOBaHHUS
NPEJICTAaBICHUH O €CTeCTBEHHO-HAy4YHOH KapTHHE MHpa; O METO/Jax HayyHOro MO3HaHUS;
CTPOEHUHU, MHOr000pa3sMM U OCOOCHHOCTSAX KHMBBIX CHCTEM pPa3sHOI'O YPOBHS OpraHM3alluy;
BBIJTAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;
— ¢dopmupoBaHre y 00y4yarOIIMXCsl MO3HABATENBbHBIX, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3IJISI0B,
uzed 1 MOIX0JI0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aliH;
— CTaHOBJIECHHE Yy OOydJarommxcs oOled KynbTypbl, (YHKIMOHAIBHOW TIPaMOTHOCTH,
pasBUTHE YMEHUU OOBSCHATH M OLEHMBATH SBJICHHS OKPYXKAIOIIEro MHUpa *HBOW MPUPOIBI Ha
OCHOBAHMY 3HAHWH W OIBITA, MOJYYSHHBIX IPU U3yYCHUN OMOJIOTHH;
— ¢dopmupoBaHre y OOy4yarOMIMXCsl YMEHHH WIIIOCTPHPOBATh 3Hau€HHE OUOJIOTHYECKUX
3HAaHUH B TPAKTHYECKOW JEATEIFHOCTH YEJOBEKA, Pa3BUTHH COBPEMEHHBIX MEIMIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;
— BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEIOBEKOM JXHUBOW IPHPOIHI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHHUS K HeH, COOMIOIEHUS AITUYECKUX HOPM MpHU MPOBEACHUN
OMOJOTUYECKHUX UCCIIEJOBAHMI;
— OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWW JUIS TMOBBIIICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPHI, IUTsl POPMUPOBAHUS HAYTHOTO MHUPOBO33PEHUS;
— IpUMEHEHHE NPUOOPETEHHBIX 3HAHUM W yMEHUH B MOBCETHEBHOM >KU3HU JJIS OLCHKH
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3/10pOBbI0; 0OOCHOBAaHUE U COOJIIOICHNE Mep NMPO(UIAKTUKH 3a00JI€BaHUH.

B pamkax ocBoeHus mporpaMMmbl y4eOHOW TUCHUIUIMHBI Y oOydaromuxcs GopMUPYIOTCS
o0I11e KOMIIETeHIIUU:

Kon HaumeHnoBanue o0mx KoMIneTeH M

OK1

BBI6I/IpaTB CITIOCOOBI PCIICHUA 3aga4 HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH
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MPUMCHHUTCIILHO K pa3JIMYHbIM KOHTCKCTAM;

OK 2 Hcnonp30BaTh COBpEMEHHBIE CPEACTBA IIOMCKA, aHAIM3a W HHTEPIpPETAIlUU
uHpopManui W  UHGOPMALMOHHBIE TEXHOJOTMH JUIS  BBIOJHEHHS — 3ajad
po(heCcCHOHANTLHOM e TENILHOCTH,

OK 3 [InaHupoBaTh W peEaTM30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE M JIMYHOCTHOE
pasBUTHE, MPEANPUHUMATENbCKYIO ACATEIbHOCTh B TMpodeccHoHanbHO cdepe,
UCIIOJIb30BaTh 3HAHMS 1O (PUHAHCOBOI I'PAMOTHOCTU B Pa3iIMYHBIX JKH3HEHHBIX

CUTYaIUsX;
OK 4 D¢ heKTUBHO B3aMMO/ICHCTBOBATh U Pa0OTATh B KOJIJIEKTHBE M KOMAH/IE;
OK 5 OcCyliecTBISATh YCTHYI0 M NHUCHBMEHHYI0 KOMMYHHKAIIMIO HA TOCYJAapCTBEHHOM

s3pike  Poccmiickoit denepariu ¢ yd4eTOM OCOOCHHOCTEH COIMAIBHOTO U
KYJIbTYPHOTO KOHTEKCTA;

OK 6 [TposiBnsTH IpaxIaHCKO-ATPUOTHUECKYIO MO3UIHIO, JEMOHCTPHUPOBATh
OCO3HAHHOE ITOBE/ICHUE Ha OCHOBE TPAJULIMOHHBIX OOILIEYETIOBEUECKNUX LIEHHOCTEN,
B TOM 4YHCIIE€ C YYETOM T'apMOHM3AIMH MEXHAIIMOHAJIbHBIX U MEKPETUTHO3HBIX
OTHOIIICHUHN, TPUMEHSTH CTAHJAAPTHl AaHTUKOPPYIIIMOHHOTO TOBEACHUS;

OK 7 CopeiicTBOBaTh  COXpPAaHEHHIO  OKpPYXKAWOIIEH Cpellbl, pecypcocOepesKeHuIo,
NPUMCHSTh 3HaHUS 00 W3MEHEHWW KIMMaTa, NPUHIUIBI  OEpeKINBOTO
MPOU3BOJICTBA, 9P PEKTUBHO NEHICTBOBATH B YPE3BBIYANHBIX CUTYAIIMSIX;

OK 8 Hcnonp30Bate cpeacTBa (U3MUECKON KyIbTYPHI Ui COXPAHEHUS W YKPEIUICHUS
30pOBbSl B Ipolecce NPO(EeCcCHOHANBHONW JESITENbHOCTH U TOAJEpPIKaHHS
HE00X0IMMOT0 YPOBHS (PM3WYECKOM MMOATOTOBICHHOCTH;

OK 9 [Tonb3oBaTbes mpodecCHOHANbHONW JIOKYMEHTallMed Ha TOCYAapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

n HpO(i)CCCI/IOHaJ'IbHBIC KOMIICTCHIINU:

Kon HanmeHoBaHHMe BUIOB JeATEJIbHOCTH M PO ECCHOHATBHBIX KOMIIETEHIIUI

B/13.4.1 |Pa3paboTka MoJysel NporpaMMHOro obecneueHust JUisi KOMIbIOTEPHBIX CUCTEM

I[IK1.1 |®opmMupoBarh alropuTMbl pazpabOTKH INPOrpaMMHBIX MOJyJ€Hd B COOTBETCTBHH C
TEXHUYECKHUM 33JJaHUEM

Komnerenmuu, chopmupoBaHHble OOydalOIIMMUCA MPU  HM3YYEHUH JUCLUUIUIMHBI
o0meoOpa3zoBarenbHoro nukia « bJ1.08 buonorus » , yrmyOnsioTcs U pacIIUpsIFOTCS B IpoLecce
M3YYEHUS JUCHMIUIUH OOILEeryMaHUTapHOIo, o00menpodeccCHoOHaNIbHOrO IHKIA, a TakKke
OTJENIBHBIX TUCIMIUIMH podeccnoHanbHbix Moayieit OITOIT CITO.

PesynbTaramu ocBoeHUs MpOrpaMMbl Y4eOHOM TUCHUIUIMHBI 00yYatOIIUMUCS SIBIISIFOTCS:
JIn4yHOCTHBIE pe3yabTaThl:
B crpykrype JMUYHOCTHBIX peE3yJbTaTOB OCBOEHUSA mpeamera «buonorus» BblIeIeHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHME OOYYalOIMIMMUCS  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIIPENEICHHUIO;
HaJIM4Me MOTHMBALlMM K OOYYEHHIO OHOJIOTHH; IeJICHANpaBIEHHOE pa3BUTHE BHYTPEHHUX
yOexaAeHU  JUYHOCTU HAa OCHOBE KIIIOUEBBIX I[EHHOCTEH M HCTOPUYECKUX Tpaauluil
pa3BUTHs ~ OMOJIOTMYECKOTO  3HAaHHUS; TOTOBHOCTH W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJCTBOBATbCS B  CBOEM  JESITETBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKAaMH,
OPUCYUIMMU CHCTEME OHOJIOTHYECKOr0 00pa3oBaHUs; HAJMYME DSKOJIOTHYECKOTO IpaBo-
CO3HAHMS, CIIOCOOHOCTHU CTaBUTh LIETTU U CTPOUTH )KU3HEHHbIE TJIaHBI.
JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeameTa «BHoJIorus» I0CTUTaloTCA B €AMHCTBE ydeOHOU
U BOCHHUTATEIbHOW JESATENIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUICKHMHU COIMO-
KYJIBTYPHBIMH, HMCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMHM, MPHUHATHIMU B
oOuiecTBe MpaBUJaMH U HOPMaMHu MOBEAECHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHUS M CaMOpPa3BUTH, Pa3BUTHUS BHYTPEHHEH MO3MIMU JIMYHOCTH, IAaTPUOTU3MA,
YBa)XEHUsI K 3aKOHY U IPaBOIOPAIKY,

4eJOBEeKY TpyJa M CTapuieMy [IOKOJIEHHIO, B3aMMHOTO YBa)KEHHUs, OEpexKHOro
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OTHOILIEHHUS K KYJIbTYPHOMY HacCJEAUIO U TPAJAULIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit
denepanun, NPUPOJE U OKPYKAIOLIEH Cpefie.

JIMdHOCTHBIE pe3yNabTaThl OCBOCHHS y4eOHOro mpeamera «bBUOJNOTHSY — TOJKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCSA CHOPMUPOBAHHOM
BHYTPEHHEN IIO3ULMENH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpUEHTAlMH, ITO3UTUBHBIX
BHYTPCHHUX YOCKICHHUHA, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTAM POCCHICKOTO
00111ecTBa, PacCHIMPEHUE >KU3HEHHOTO OIbITA U OIbITA ACSITEIBHOCTU B MPOIECCE peau3aiiu
OCHOBHBIX Ha- IIPABJICHUI BOCIIUTATEIBLHON AEATEILHOCTH, B TOM YHCJI€ B YaCTH:

1. I'pa:knanckoro BocnuTaHus:

— c(hOPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIMM OOYyYaromerocss Kak akTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTRA;

— OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX IMpaB U 00S3aHHOCTEH, YBaOKEHHUE 3aKOHA U
MPaBOMNOPSJIKA;

— TOTOBHOCTh K COBMECTHOH TBOPYECKOH ACSITENHLHOCTU NMPHU CO3TAHUU YISOHBIX
MIPOCKTOB, PEIICHUWH YYEeOHBIX U II03HABATEIbHBIX 3a7a4, BBIMOJHEHUH OHOJOTHYECKUX
AKCIIEPUMEHTOB;

— CIOCOOHOCTH OIpeNesTh COOCTBEHHYIO MO3UIUIO MO OTHOILIEHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

— YMEHHE YYHUTHIBaTh B CBOHMX JICHCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pPa3HBIMU YOEKIECHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIIbHBIM
ITOJIOKEHHUEM;

— TOTOBHOCTh K COTPYJIHHUYECTBY B IPOLIECCE COBMECTHOIO BBITIOJHEHUSI YUEOHBIX,
MO3HABATEJIbHBIX WU HCCIENI0BATEIbCKUX 33J1a4, YBAXKUTEJIbHOE OTHOIIEHWE K MHEHHUIO
ONIMOHEHTOB MPHU 00CY JACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHNUS,

— TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOM JIEATEIbHOCTH.

2. IlaTproTyeckoro BOCHUTAHMS:

— c(hOPMHUPOBAHHOCTh POCCHUMCKON TI'pakIaHCKOW HWISHTUYHOCTH, IATPHOTHU3MA,
YBaXXEHUS K CBOEMY HApoly, YyBCTBAa OTBETCTBEHHOCTH Imepes PomuHoil, ropaoctu 3a cBOM
Kpaii, cBoro PonuHy, CBOW SI3bIK M KYJbTYpPY, NPOIUIOE U HACTOSIIEE MHOTOHALMOHAIBHOTO
Hapoaa Poccuu;

— LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEIUI0O M MaMATHHKaM IPUPOJIBI;
JIOCTIKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

— CIIOCOOHOCTH OLIEHMBAThH BKJIAJ POCCHICKUX YUYEHBIX B CTAHOBJICHHE U PAa3BUTHUE
OMOJIOTHH, TOHUMAaHHUE 3HAYEeHHS] OMOJIOTUHY B MIO3HAHUH 3aKOHOB MPUPO/IBI, B )KU3HU YeJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

— ujeiHas yoexx1I€HHOCTh, TOTOBHOCTh K CHyKeHHI0O (OTEYeCTBY M €ro 3allluTe,
OTBETCTBEHHOCTH 32 €ro CyAb0y.

3. JlyXOBHO-HPABCTBEHHOT0 BOCIUTAHUSA:

— OCO3HaHUE AYXOBHBIX LIEHHOCTEN pOCCUICKOr0 HAPOa;

— c(hOpMUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

— CIIOCOOHOCTh OIIEHMBATh CHUTYyalldlI0 W TPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPHUEHTHPYICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

— OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

— OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEM CEMEWHOW KM3HU B COOTBETCTBUU C TPAAUIUSMU HAPOOB
Poccumn.

4. ICTEeTHYECKOT0 BOCIIUTAHHUSA

— ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs JCTETHKY OBITa, HAYy4YHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;

— MMOHUMAaHUE YMOITMOHAIBHOTO BO3JCHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

— TOTOBHOCTh K CAMOBBIPQXEHUIO B pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MIPOSIBJISTH KA4€CTBA TBOPUYECKOU JIMYHOCTH.

5. DOU3U4YeCKOro BOCIUTAHUA:
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—  TIOHMMaHHME M peaju3alys 3J0poBOro U OezomacHOro o0Opasza *KHU3HH (340pOBOE
NUTaHue, COONI0IEHNE TMTMEHNYECKUX MIPAaBUI U HOPM, COAIaHCUPOBAHHBIM PEXXUM 3aHATHH U
OTIbIXa, PeryispHas (u3nueckasi aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

—  TIOHMMAaHHE IIEHHOCTH MPABUJ WHAMBUIYATBHOTO M KOJJIEKTUBHOTO 0€30I1acHOTO
IIOBEJICHUS B CUTYalLlUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

—  OCO3HAHHME IIOCTEICTBUA M HENpPUATHE BPEAHBIX MpUBbIUEK (ymoTpeOieHus
QJIKOT0J1s1, HAPKOTHKOB, KypeHHUS).

6. TpynoBoro Bocnutanus:

—  TOTOBHOCTb K TPYyJly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYIO0I00HE;

—  TOTOBHOCTb K AaKTHMBHOM [JEATEIbHOCTH TEXHOJOTHMYECKOW M COLMAIBHON
HalpaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATb,

IUIAHUPOBATh U CAMOCTOSITENIHO BBINIOJIHATH TAKYyIO 1€ATEIbHOCTD;

—  HWHTEepec K pa3iuyHbIM cdepam MpodecCHOHANbHONW AEATENbHOCTH, YMEHHE
CoBepIIaTh OCO3HAaHHBIA BBIOOP Oyaymied mnpodeccun U Ppealn30BbIBATH COOCTBEHHbIE
YKU3HEHHBIE IIJIaHbl;

—  TOTOBHOCTb U CHIOCOOHOCTbH K 00Pa30BaHHUIO U CaMOOOPa30BAHUIO HA IPOTHKEHUN
BCEU KU3HMU.

7. JIKOJIOrHYEeCKOro BOCIIMTAHMSA:

—  3KOJIOTMYECKH L1e1eCO00pa3HOE OTHOILIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HHU Ha
3emiie, OCHOBE €€ CyILECTBOBAHUS;

—  TIOBBIIEHWE YPOBHS OSKOJIOTMYECKOH KyJIbTYpBl: IPHOOPETEHHE  OIbITa
IUTAHUPOBAHMS IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUN JJI1 OKPY>KAIOIIEN CPEBL;

—  OCO3HaHUE IJIOOANBHOIO XapakTepa OHKOJIOIMUYECKHUX MpoOJeM U MyTed ux
peleHus;

—  CHOCOOHOCTH HCIIONIb30BAaTh MPHOOpETaeMble MPHU W3YUYEHUH OMOJIOTHH 3HAHUS U
YMEHUS IpPU pElIeHUM Mpo0JieM,  CBS3aHHBIX C palMOHAIBHBIM HPUPOAONOIH30BAHUEM
(cobmroienue mpaBWIl IOBEACHUS B TIPUPOJE, HAIMPABICHHBIX HAa COXPaHCHHE PABHOBECHS B
HKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOChEpHI);

—  AKTMBHOE HENpUATHE ACUCTBUHM, NMPHUHOCAIIUX BpPEI OKPYKAIOIIEW NPUPOIHOU
cpede, yMEHHE  IPOTHO3UPOBaTb  HEOJIArompHUsTHbIE  HKOJOTHYECKHE  IOCIEICTBUS
IPEANPUHUMAEMBIX JEHCTBUN U IPEAOTBpALIaTh UX;

—  HaIM4Me PAa3BUTOrO HKOJOTMYECKOTO MBIIUIEHMS], JKOJOTHYECKOW KYJIBTYPHI,
OTbITa JEATEIBHOCTH SKOJIOIMYECKON HaIlpaBI€HHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCSI UMU B
MIO3HABATEJIbHON, KOMMYHUKAaTUBHOM M COLMAIbHOW IIPAKTHKE, TOTOBHOCTH K YYacTHIO B
PAKTUYECKOHN JESITEIbHOCTH 3KOJIOTUYECKOM HAIIPABIEHHOCTH.

8. IleHHOCTH HAY4YHOI'O MO3HAHMSA:

—  c(OpMHUPOBAHHOCTb  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH M OOLIECTBEHHOW IPAKTUKHM, OCHOBAHHOI'O HAa JHUallore KyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

—  COBEpILEHCTBOBAaHUE S3BIKOBOM M  YMTATEIbCKOM  KYJIBTYpbl KaK CpPEICTBa
B3aMMOJICHCTBUS MEXKIY JTIOAbMH U MO3HAHUS MHUPA;

—  TIOHMMaHWe crneuupuKd OHOJOTMM KaKk HayKH, OCO3HaHue €€ poilu B
(GbOpMHUPOBAHNUN PAIMOHATIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHUH 1IETIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MHpe KaK O eIMHCTBE IMPHPOJIbI, yelloBeka M OoOIIecTBa, B IMO- 3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHUH Mpo0IeM COXpaHEHHs MPUPOJHOTO PaBHOBECHS;

—  yOeXIEHHOCTb B 3HAYMMOCTH OHOJOTMM JJIi COBPEMEHHON IMBMIIM3AIMU:
o0OecrieyeHUss HOBOTO  YPOBHS pa3BUTHUS MEAMIMHBI; CO3JaHUSl MEPCIEKTHUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peIlaTh PECYpPCHbIE MPOOJIEMbl Pa3BUTHS 4YEIOBEUECTBA; IOMCKA
MyTe BBIXOJa W3 TJOOAIBHBIX OKOJOTHYECKUX TMpoOIeM U oOecmedeHus Tmepexoja K
YCTOMYMBOMY pPa3BUTHIO, PALHUOHWIBHOMY HCIOJb30BAaHUIO IMPUPOIHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

—  3aMHTEpPECOBAHHOCTH B MOJYYEHHUU OMOJIOTMUECKUX 3HAHMN B LIEJSIX MOBBILIICHUS
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o01iel KylIbTypbl, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH KaK COCTaBHOM 4acTH (yHKIMOHAJIHHON
TPaMOTHOCTH 00yJaronuxcs, GopMUPYEMOM MPU U3YICHUN OMOJIOTHH;

—  [IOHMMaHHUE CYIIHOCTH METOJOB II03HAHHUS, MCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh MCII0JIb30BaTh MOJy4YaeMble 3HAHUS JUI aHAIu3a U OOBSICHEHUS SIBJICHUI
OKpPY)KAIOIIET0 MHpa M TPOMCXOSAIMX B HEM HM3MEHEHHWI; yMeHHE JenaTh OOOCHOBAaHHBIC
3aKJIIOYEHUsT HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEIbI0 IOJyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

—  CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OHOJOrMYECKHE 3HAHUA Ui
pereHus mpoodeM B peaibHBIX KU3HEHHBIX CUTYalLUsX;

—  OCO3HaHME LIEHHOCTHM HAay4YHOH JeATeJbHOCTH, TI'OTOBHOCTb OCYIIECTBIIAThH
IIPOEKTHYIO U MCCIIEN0BATENbCKYIO EATENbHOCTh UHANBUIYaJIbHO U B IPYIIIIE;

—  TOTOBHOCTb U CIIOCOOHOCTb K HEIIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AaKTMBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUN IO OMOJIOTMM B COOTBETCTBMM C JKU3HEHHBIMU
NOTPEOHOCTSIMHU.

B nmpomecce AoCTHXKEHMsSI JMYHOCTHBIX pE3yJbTaTOB OCBOECHUS OOYy4YaroIIMMUCS
nporpaMMbl  cpeiHero  olmiero  oOpa3oBaHHA Yy  OOYyYarOIIUXCS  COBEPIICHCTBYETCS
SMOLIMOHAIbHBIN HHTEIUIEKT, MPEATNOJIAraloli chOpMUPOBAHHOCTD:

—  CaMOCO3HaHMsl, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BMJETh HAIpPaBICHUS pPa3BUTHs COOCTBEHHOM 3MOLIMOHAIBHOW cdephl, ObITh
YBEPEHHBIM B ce0e€;

—  CaMOpEryJMpOBaHHUsS, BKIIOYAIOIIEI0 CaMOKOHTPOJb, YyMEHUE IpPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATHCS K 3MOLMOHAIBHBIM
U3MEHEHUSM U MPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

—  BHYTPEHHEW MOTHBAIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHUKECHHUIO LEIU U
ycrexy, ONTUMU3M, THULIMATUBHOCTb, YMEHUE JI€HCTBOBATh, UCXO/I U3 CBOUX BO3MOXKHOCTEH;

—  OSMIIaTUH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHHMMATh 3MOLMOHAIBLHOE COCTOSHUE
JpYTuX, YYUTBIBaTh €ro MPH OCYILECTBIEHUH KOMMYHHUKAIMH, CIIOCOOHOCTb K COYYBCTBHIO U
COIEPEKUBAHUIO;

—  COLHMAJIbHBIX HaBBIKOB, BKIIOYAIOLIUX CHOCOOHOCTh BBICTpAaUBaTh OTHOILEHHS C
JIPYTUMHU JHOJbMU, 3a00THUTHCS, IPOSIBIIATH HHTEPEC U pa3peiiaTth KOH(IUKTHL.
MeTanpeaMeTHbIe pe3yJbTaThl:

MeranpenmeTHble pe3ynbTaTbl  OCBOEHUS  ydeOHoro  mpeamera «buomorus»
BKJTIOYAIOT: 3HA4YMMBbIe JUIs dbopmHpoBaHUs MHUPOBO33pEHUS oOyyaromuxcs
MEXIMCHUIUTMHAPHBIE (MEXIIPEIMETHbIE) O0IIeHayUyHble MOHSTHS, OTPa)KaoIUe 11eITOCTHOCTD
Hay4YHOH KapTHHBI MHpa U CHEIU(HUKY METOJOB TO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIeCTBO, SHEPTHUs, SBJIEHUE, MPOIIECC, CUCTEMa, HayYHbIH (haKT, MPUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEIOBaHUE, HAOIIOIeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIp.);
YHHUBEpcaJbHble y4deOHbIE AeWCTBUA (IO3HABaTelIbHbIE, KOMMYHHUKATHUBHbBIE, PETYyJISTHUBHBIE),
oOecneunBaromue popmMupoBaHrue GyHKIMOHAIBHOW IPaMOTHOCTH M COLIMAIbHON KOMITETEHIIUU
00ydJaronumxcs; CocoOHOCTh O0YUYAIOIIUXCSl UCIOJIB30BAaTh OCBOCHHBIC MEXIUCIIUIUTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HaHMS W YHHBepcalbHble YydeOHbIE JeHCTBMS B IIO3HABAaTEIbHOW U
COIIMAIbHON ITPAKTHKE.

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS MPOTPaMMBI CpeJHEro odiiero odpa3zoBaHus
JOJIKHBI OTPAXKATh:

OBnajieHne yHUBEpCaIbHBIMHU YU€OHBIMH MTO3HABATEIbHBIMU JICHCTBUSMU:

1) 0a30Bble JIOTHYECKHE TeiiCTBUSA:

—  CaMoCTOSTEeNbHO (JOPMYIMPOBATH U AKTYaJIU3UPOBATh MpoOIeMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

—  HCMOJb30BaTh IPU OCBOCHUM 3HAHUI MPHUEMBI IOTHUECKOTO MBIIIICHUS (aHaIH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, oO0OOIIEHUS), PACKPbIBaTh CMBICT OHOJOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTePHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MTOHITUSMH);

—  OmpeneisaTh LENW JeATeNIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX
JOCTH)KEHUS, COOTHOCUTD PE3YNbTaThl AEATEIbHOCTHU C TOCTABJICHHBIMU LEISIMHU;
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—  HCIONB30BaTh OMOJOTHYECKHE MOHATHS sl OObsCHEHUs (AKTOB W SBICHHMA
KUBOU MPUPOIBI;

—  CTpOWUTH JIOTUUECKUE PACCYXKACHUSI (MHAYKTUBHBIE, NETyKTUBHBIE, 10 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B PacCMaTpPUBAEMbIX SABIICHUSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

—  IPUMEHATh CXEMHO-MOJEJIbHBIE CPEICTBA I IPEICTABICHUS CYIIECTBEHHBIX
CBSI3¢H U OTHOILICHUI B M3y4aeMBIX OMOJIOTHYECKUX O0BEKTaX, a TAaKXkKe MPOTUBOPEUUI Pa3HOTO
POJ1a, BHISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

—  pa3pabareiBaTh IUIAaH PEHICHUS NPOOJIEeMBI C YYETOM aHalM3a HMEIOIUXCS
MaTepHUalbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

—  BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YJHTATOB
LEJISIM, OLICHUBATh PUCKHU MTOCJIE/ICTBHI 1€ATEIbHOCTH;

—  KOOPJAWHUPOBATH U BHINOIHATH pabOTy B YCIOBHUAX pPEATbHO- IO, BUPTYAIBHOTO
¥ KOMOMHMPOBAHHOTO B3aUMOJICHCTBUS;

—  pa3BHUBaTh KPEaTHBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPO0IIeM;

2) 0a30Bble Hccie10BaTebCKHe 1eHCTBUA:

—  BJAJETh HaBbIKAMHU Yy4eOHO-UCCIIEIOBATEIBCKOM M MPOEKTHOM MeATeIbHOCTH,
HaBbIKAMHU  pa3pelieHus npobiieM; o0gagarb  CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY ITOMCKY METOJIOB PEUICHUsl NMPAKTHUYECKUX 3a7a4, IPUMEHEHUIO Pa3IN4HbIX
METO/I0B O3HAHNUS;

—  HCIOJb30BaTh Pa3JIMYHBbIE BUJABI JEATEIBHOCTH IO IMOJYyYEHUIO HOBOTO 3HAHUA,
€ro MHTEPIIPETALNH, IIPEOOPA30BAHHIO M IPUMEHEHHIO B YUEOHBIX CUTYaIUIX, B TOM YHCJIE MPH
CO3IaHUH YUEOHBIX U COIIHANIbHBIX TPOEKTOB;

— (GbopMHUPOBAaTh HAYYHBI THUI MBIIUICHUS, BIAJCTh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MMOHATUSAMHU U METOJAMU;

— cTaBUTh ® (QOPMYIUPOBaTH COOCTBEHHBIE 3aJa4u B  00pa30BaTEbHOU
JEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

—  BBIBIATH [PUYMHHO-CIEACTBEHHBIE CBSA3M M  aKTyaJUM3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pEIICHUs, HaXOAWTb apryMeHThl /I JOKa3aTeJIbCTBA CBOMX
YTBEPKACHUM, 3a1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

—  AHAIM3MUPOBATH IOJYYEHHBIE B XOJ€ PEIICHHUS 3a7aud pe3yJIbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

—  J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPHUOOPETEHHBIN OIBIT;

—  OCYILUECTBJISITH II€JICHANIPABJIIEHHBI MOMCK IEpeHoca CpeACTB M CIOCOOOB
JieicTBUS B MPO(ECCHOHANBHYIO Cpeny;

—  yMeThb MEpEeHOCUTh 3HaHUS B TIO3HABATEIBHYI0 M MPAKTHUECKYyK o0nactu
KU3HEJEATEIIBHOCTH;

—  yMeTh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

—  BBIABUTATb HOBBIE HJEH, INpeularaTb OPUTMHAIBHBIE IOAXOJbl W PELICHMS,
CTaBUTh NPOOJIEMBI U 3a]]a4H, JOIyCKAIOIINE aIbTePHATUBHBIEC PEILICHUS;

3) AedcTBHUs 10 padote ¢ mHpoOpManueit:

—  OpHEHTHUPOBATHCS B DPA3NIMYHBIX HCTOYHHMKAX HMH(OpManuu (TEKCTe ydeOHOro
nocoOusi, HAay4yHO-TIOMYJIIPHOM JUTepaType, OHMOJOTHYECKHX CIOBAapsAX W CIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaIM3UpoBaTh HH()OPMALIUIO PA3IUYHBIX BUJOB
U GOpM MpEeaCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTbD;

—  (opmynupoBaTh 3aMpochl U TNPUMEHATh pPa3TUYHbIE METOJbI MPU MOUCKE U
orbope 6roornyeckor HHPOpMauu, He0OX0AUMOMN AJIS BHITOJHEHNS y4eOHBIX 3a/1a4;

—  mpuoOpeTaTb  ONBIT  HCHOJb30BaHUS  HMH(OPMALMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHl, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOT'O MCIIOJIb30BAHUS PA3IMUHBIX MOMCKOBBIX
CHUCTEM;

—  CaMOCTOSITEIBHO BBIOMPATh ONTUMAJIbHYIO bopmy IIPEICTaBICHUS
O6unonoruueckoi nHGopMauu (cxemsl, TpaduKu, AMATPAMMBbI, TAOJIUIIBI, PUCYHKH U Ip.);

—  UCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MU paboTe ¢ OMOIOrMYecKon
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uH(pOopMaIiel: MPUMEHITh XUMHUECKHEe, PU3NIECKIe U MaTeMaTHYeCKUe 3HAKH W CHMBOJIHI,
dbopmyrel, abOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M NPEOOPa30oBLIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISTHOCTH;

—  BJIaJeTh HaBBIKAMHU pPACHO3HABAaHUS U 3alUTHl UH(DOpMaMK, HHPOPMAIIMOHHOM
0€30MacCHOCTH JINYHOCTH.

OBilaleHHe YHHBeEPCAJIbHBIMM KOMMYHHKATHBHBIMHU AelcCTBUSIMMU:

1) odIenne:

—  OCYILIECTBJISITh KOMMYHHUKAIIMU BO BCEX cepax >KU3HM;, aKTHBHO y4acTBOBAThH B
JMaNiore WM JUCKYCCHH IO CYIIECTBY OOCYXIaeMoi TeMbl (yMEHHE 3aJaBaTb BOIIPOCHI,
BBICKA3bIBaTh CYXKJCHHUS OTHOCUTEIIBHO BBIIIOJHEHHUS MpeajaraeMoil 3agaud, Y4HUTHIBATh
WHTEPECHI U COTIIACOBAHHOCTh IMO3UIIUN APYTUX YIACTHUKOB JTUAIIOTA UK JTUCKYCCHH);

—  pacno3HaBaThb HeBepOadbHBIE CpelcTBa OOLIECHHWS, IOHMMAaTh 3HAa4YCHHE
COIMANILHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(QIMKTHBIX CHTYAIlHil, YMETh CMSTYaTh
KOH()JIMKTBI U BECTH IIEPETOBOPHI,

—  BIAJETh Pa3IMYHBIMM croco0aMu OOIIEHUS U B3aUMOJCHCTBUS; MMOHUMATDH
HAMEPEHUs JPYruX IIFOJICH, NPOSBIATh YBAKHTEIHLHOEC OTHOIICHUE K COOCCEIHUKY U B
KOPPEKTHOI opme PopMyTHUpOBaTH CBOU BO3PAKECHHUS,

—  pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C WCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

2) COBMECTHAsI 1€ TeJIbHOCTh:

—  T[OHUMAaTh M WCHOJB30BaTh MPEUMYIIECTBA KOMAHAHONW M WHAWBHUIYaJbHOU
paboThI TIPU PEIICHUN OUOJIOTUYESCKOU TPOOIEMBI, 000CHOBBIBATH HEOOXOIUMOCTH TPUMEHEHUS
rpynnoBbIX GOpM B3aUMOICHCTBUS IPU PEIICHUN Y4eOHOH 3a1auu;

—  BBIOMpaTh TEMATHKy M METOIBI COBMECTHBIX ICHCTBHH ¢  y4€ToM 00X
MHTEPECOB M BO3MOXKHOCTEH Ka)KI0T0 WieHA KOJJICKTHUBA;

—  [pUHUMATh LEb COBMECTHOM NESTCIILHOCTH, OpPraHHU30BBIBATH H
KOOPJMHHUPOBATh JEUCTBUS O €€ JOCTHKEHMIO: COCTABIATH IUIAH JCWCTBUMN, paclpeneisTh
POJH ¢ y4ETOM MHEHUH Y9aCTHUKOB, O0CYKJIaTh Pe3yIbTaThl COBMECTHOU PaOOTHI;

—  OlIGHUBATh Ka4eCTBO CBOETO BKJIaJa M BKJIa/Ja KaXJAOr0 y4aCTHHKAa KOMAaHJbI B
o0uMii pe3ynbTatr no pazpaboTaHHBIM KPUTEPUM;

—  mpeasiaraTb HOBBIE TIPOEKTHI, OIEHUBATh UJEH C TO3UIMH HOBU3HBI,
OPUTHHAIILHOCTH, IPAKTHYECKON 3HAYHMMOCTH;

—  OCYIIECTBIJISITh MO3UTHBHOE CTPATETHUECKOE MOBEACHHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYESCTBO M BOOOpAKCHHE, OBITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaSTHBHBIMH 1€ CTBUSIMU:

1) CaMOOpraHu3aNms:

—  HCIOJb30BaTh OMOIOTUYECKUE 3HAHUS AJISl BBIABICHUS MPOOIEM M UX PEIICHHUS B
YKU3HECHHBIX U YICOHBIX CUTYaIUSX;

—  BBIOMpATh HAa OCHOBE OMOJOTHYECKHX 3HAHUU I1I€TIEBbIE U CMBICIIOBBIE YCTAHOBKH
B CBOMX JICHCTBHUSX M TOCTYIKAaxX 1O OTHOIICHHIO K >KHBOW MPHUPOJIC, CBOEMY 3I0POBBIO U
3/I0pPOBBIO OKPYKAIOLIHUX;

—  CaMOCTOSITENIbHO OCYIIECTBISITH ITO3HABATEIBHYIO JIESITEIHHOCTh, BBISBIATH
npo0JIeMbl, CTaBUTh U (pOPMYIHpPOBaTH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIbLHON NeSTENIbHOCTH
Y )KH3HCHHBIX CUTYAIIHSX;

—  CaMOCTOATEIHHO COCTABJISATH IUIAH PEIICHUS MPOOJIEMbI C y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTECHUI;

—  J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM;

—  pacmmpsATh PaMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEIOYTCHHIH;,

—  JlefaTh OCO3HAHHBIA BBIOOP, apTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

—  OlIGHUBATh MPUOOPETEHHBIN OIBIT;

—  cmocoOCTBOBaTh (DOPMHUPOBAHHIO W MPOSIBICHUIO IIMPOKOW 3PYIUIIUU B Pa3HBIX
00JacTsIX 3HaHUM, TOCTOSTHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBINA U KYIbTYPHBIH YPOBEHB;
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2) CAMOKOHTPOJIb:

—  J1aBaThb OILICHKY HOBBIM CHTYyallHsM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

—  BJAJeTh HaBbIKAMM I103HABATEIbHOM pe(IEKCHM KAaK OCO3HAHMS COBEPIIAEMBIX
JICUCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIL; UCIIOIB30BATh IIPUEMBI
pediexcun Uit OLIEHKH CUTYalluK, BBIOOpa BEPHOT'O PEIICHUS;

—  yMeTb OLEHMBaThb pUCKH U CBOEBPEMEHHO [pPUHUMATh pEIIEHHUs 10 uX
CHU)KCHHUIO;

—  [pUHUMATh MOTHMBBl M apryMEHThl JAPYTUX IpU aHAJIU3E pPE3YyJbTaTOB
JESTEIIBHOCTH;

3) NpuHsATHE ce0sl U APYIrUX:

—  IpUHUMATh ceOs, IOHUMAs CBOM HEJOCTATKU U JIOCTOMHCTBA;

—  [pUHUMATh MOTHMBBI M apryMeHTbl JpPYIMX IIpd aHAJIMU3E€ pPE3YyJbTaTOB
JESITEIIbHOCTH;

—  IpU3HAaBaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKY;

—  pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

IIpenmeTrHbie pe3yJIbTaThI

[IpeamerHbie pe3yabTaThl OCBOCHHUS MPOrpaMMBI MO OHOJOTMHM Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienudurueckue A yueoHoro npeamera «bruonorusy» HayuHble 3HaHUS, YMEHUS U
CHOCOOBI JIMCTBUH TI0 OCBOCHHIO, WHTEpHpPETAllMM W NpeoOpa3oBaHUIO 3HAHHMA, BUIBI
JeSITEbHOCTH I10 MOJIyY€HHIO0 HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUM B pa3iIMyHbIX Y4EOHBIX
CUTyallUsiX, & TaK- )K€ B PEAJbHbIX >KM3HEHHBIX CUTYallUsX, CBA3AHHBIX C OHOJIOTHEH.

IIpenmeTHble pe3ynbTaThl OCBOCHUS yu4eOHOTro npeamera «bronorus» 10KHbI OTPaXkaTh:

1) c(OPMHPOBAHHOCTh 3HAHMKA O MECT€ M POJHM OHOJOTMHM B CHCTEME HAYYHOTO
3HAHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHUHbI
MHUpa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrMM; (PYHKIMOHAJIBHOW I'PAaMOTHOCTH YEJIOBEKa JJIsl PELICHUs >KU3HEHHBIX
3a/1ay;

2) YMEHHUE pacKpbIBaTh COJAEpXKaHUe OMOIOTMYECKUX TEPMHUHOB U MOHSATHUI: KU3Hb,
KJIETKa, OpraHu3M; MeTaboau3M (0OMEH BEIIECTB M TPEBpAIllEHUE JHEPruu), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHM3allMs O KMBBIX  CHCTEM, CaMOBOCIIPOU3BEJICHHE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

3) yMEHHE u3JlaraTh  OMOJIOTMUECKHME TeopuHM  (KJIEeTOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJbHas JOrMa MOJIEKYJIsIpHOM Ouonorun), 3akoHsl (I'. Menpens, T.
Moprana, H. WM. BaBunoBa) um ydeHus (0 LEHTpaX MHOT0OOpazus M HPOUCXOXKAECHUSI
KynbTypHbIX pacteHuid H. . BaBunosa), onpenensts rpaHullbl UX MNPUMEHUMOCTH K >KHUBBIM
CUCTEMaM,;

4) YMEHHE BIIaZIeTh METOJaMU HAy4yHOTO IO3HAHWSA B OHOJOTMU: HAOIIOJEHHE U
OIHCAHME JKUBBIX CUCTEM, IIPOLIECCOB U SBJICHUI; OpraHu3alus 1 NpoBeieHe OnOIOrHYecKOro
HKCIIEPUMEHTA, BBIJIB)KEHHE TUIIOTE3bl; BBISBICHUE 3aBHCHUMOCTH MEXIY HCCIEAYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX pPE3YJIbTaTOB, MCIOJIb30BAaHHBIX HAyUYHBIX MOHSITHUH,
TEOpUH U 3aKOHOB; YMEHHE JIeaTh BHIBO/IBI HA OCHOBAHHMHU IOJIYUE€HHBIX PE3YyIbTATOB;

5) YMEHHE BBIJEIATH CYIIECTBEHHBIE NPU3HAKU BHUPYCOB, KIETOK IPOKApUOT U
AYKapuOT; OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB; OCOOEHHOCTH IMPOIIECCOB: OOMEHa
BEIIIECTB M MPEBpAILEHUsS SHEPTHH B KJEeTKe, (POTOCHHTE3a, MIACTUYECKOTO U YHEPTeTHUECKOTo
oOMeHa, XeMOCHHTEe3a, MUTO03a, MeH03a, OIIOJOTBOPEHUS, Pa3MHOKEHUS, WHIMBUIYaJIbHOTO
pa3BUTHS OpraHn3Ma (OHTOT€HE3);

6) YMEHHE NPUMEHATHh IOJy4YeHHbIe 3HAHUS [UIsI OOBSCHEHUS OHOJOTHYECKHX
IIPOLIECCOB U SIBIICHUH, I IPUHATHS IPAKTUUECKUX PELICHUH B IOBCEIHEBHOM KU3HU C LIEIIBIO
oOecrnieueHrs 0€30MacHOCTH CBOETO 3/10POBbSI U 3/I0POBBSl OKPYXKAIOUIUX JIIO/IEeH, COOTIOACHUS
HOPM T'PaMOTHOTO MOBEAEHUS B OKpY’Karollel MpUpOAHOI cpesie; MOHMMaHHe HEe0OXOAUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMHM W OMOTEXHOJOTHM ISl palMOHAIbHOTO
IIPUPOIONIOIB30BAHUS;
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7) YMEHHUE pellaTh 3JIEMEHTapHbIe TeHETHUYECKUE 3a7a4ll Ha MOHO- M TUTUOPUAHOE
CKpEIMBaHME, CLIEIUICHHOE HAaCleI0BaHKUE; COCTaBISTh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIPEJICKa3aHMsl HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

8)  yMeHue BBINONHATH J1A0OPATOpHBIE W  NPAaKTUYECKHE  PabOThI, COOJIHOIATH
npaBuia mpu padore ¢ yuyeOHBIM M J1a00paTOPHBIM 000pPYI0OBAHHUEM;
9)  yMeHHME KPHUTHYECKM OLCHHMBATh W  HHTEPHPETUPOBATH  MH(GOPMAIUIO

OMOJIOTUYECKOIO  COAEpIKAHMSI, BKJIKOYAIOIIYI0 IICEBJOHAyYHbIE 3HAHUS U3 Pa3JIMYHbIX
uctoynukoB (CMMU, nHaydHO-TIONyNSpHBIE MaTepualbl); STHUYECKHE AacleKThl COBPEMEHHBIX
HCCIIeIOBAHUI B OMOJIOTHH, MEAUIMHE, OMOTEXHOIOTHH;

10) ymeHnue co3maBaTh COOCTBEHHBIE IMHCHMEHHBIC M YCTHBIE COOOIIEHHUS, 0000IIast
Ouonornyeckyro HMHGOPMALMIO M3 HECKOJBKMX HCTOYHUKOB, T'PAMOTHO HCIIOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

11)  chopMHpPOBaHHOCTH 3HAHUN O MECTE€ M POJM OHOJIOTHH B CHUCTEME HAYYHOTO
3HAHUSl €CTECTBEHHBIX HAyK, B (POPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpPa ¥ HAyYHOIO MHPOBO33PEHUS; O BKIIAJEC POCCHICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOrOB B
pa3ButHe Ouonoruw; (PyHKIMOHAIBHOW TPaMOTHOCTH YEJIOBEKa I PEUICHHS KU3HEHHBIX
3ajady;

12) yMeHHue pacKpbIBaTh COJCp)KaHHE OWOJOTMYECKUX TEPMUHOB W TOHSATHN: BH]I,
NOmyNsitivisi,  TeHOOHI,  SBONIONMS,  ABWXKYIIME  cuibl  ((pakTopbl)  SBOJIOLUH,
IpUCIOCOOJICHHOCTh OPTaHU3MOB, BH000pa30BaHUE, SKOJIOTHYECKHE (HAKTOPBI, IKOCHUCTEMA,
OPOJYUEHThl, KOHCYMEHTBI, pPEOyLEHThl, IeNd M[UTaHus, OSKOJOrMuYecKas MUpaMHJIa,
OuoreoreHo3, buocdepa;

13)  ymeHue u3narath OMOJIOTHUECKHME TeopuH (dBojronuoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHs SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojactea K. M.
bapa, uepenoBanus TrIaBHBIX HampaBieHuil u myteil sBomouuu A. H. CeBeprioBa, yueHus
o ouocdepe B. 1. BepHaackoro), onpeaensTs TPaHUIBI UX IPUMEHIUMOCTH K )KHBBIM CUCTEMAaM;

14)  ymeHue BIageTh METOJAMU HAYyYHOTO IMO3HAHUS B OWOJOTHMH: HAOIIOJCHHE |
OIHCAHKE JKUBBIX CUCTEM, MTPOIIECCOB U SBIICHHIA; OPTaHU3AIU U MIPOBEACHUE OHOIOTUYECKOTO
HKCIEPUMEHTA, BBIABM)KEHHE THIIOTE3bl; BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIONYYEHHBIX pPE3YJIbTaTOB, HCIOJIH30BAHHBIX HAYYHBIX IOHSTHH,
TEOPH U 3aKOHOB; yMEHHE JIeNlaTh BHIBOIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTAaTOB;

15)  yMeHue BBIIENATh CYHICCTBEHHBIC IPU3HAKH CTPOCHHS OMOJIOTHYECKUX 00BEKTOB:
BUJIOB, HOMYJSAIMMI, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OIIEHO30B U IKOCHUCTEM;
OCOOEHHOCTH  NPOIECCOB:  HACJIEICTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JE€HCTBHS 3KOJOTMUYECKHX (DAKTOpOB Ha
OpraHM3MBl, IEPEHOCA BEUIECTB M MOTOKA SHEPTHH B SKOCHUCTEMAaX, aHTPOIIOI€HHBIX U3MEHEHUN
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB M OHOr€OXMMHYECKHX IUKJIOB B
o6uocdepe;

16) yMeHHMEe NPUMEHATH IMOJYYCHHBbIC 3HAHHS Ui OOBSICHEHUS OHOIOTHYCCKUX
NIPOIIECCOB W SIBIICHHM, Il MPUHSATHS MPAKTHYECKUX PEIICHHUH B MIOBCETHEBHON KHU3HHU C IENBIO
oOecrieyeHns 0€30MaCHOCTH CBOETO 3/10pPOBbSl U 3/I0POBbS OKPYXAIOIIUX JIIOJEH, cOOII0AeHUS
HOpPM TI'pPaMOTHOTO MOBEACHUS B OKpY’Kalollell MpUpPOIHON cpesie; MOHUMaHNue HEOOXOAUMOCTH
UCIIOJIb30BaHUS JOCTHIKEHHH COBPEMEHHOM O6uonorun ISt palrOHAIBLHOTO
MPUPOIONOIB30BAHUS;

17) yMmeHue pemiath SJIEMEHTapHbIE OHMOJIOTHUECKHE 3alaud, COCTABISTH CXEMBI
MepeHoca BeIIeCTB U DHEPTUU B HKOCHCTEMaXx (LIeMU MUTaHMUs);

18) ymeHue BBIIONHATH J1TAOOpATOpHBIE M MPAKTUYECKUE  pabOThI, COOIIOAATH
npaBuiia Ipu paboTe ¢ y4yeOHbIM M J1a00paTOPHBIM 00OPYIOBaHHUEM;

19) ymeHue KpPUTHYECKHM OIICHMBaTb M  WHTEPIPETUPOBATH  HMHQPOPMAIHIO
OMOJIOTUYECKOTO COJEpPKaHUS, BKJIIOYAIONIYIO TIICEBJIO-HAYYHbIE 3HAHHUS U3 Pa3IUYHBIX
ucrounukoB (CMMU, HayyHO-TOMyJsipHBIE MaTepHalibl); paccMaTpUBaTh  TIJI00abHBIE
HKOJIOTMYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;
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20) ymeHue co3gaBaTh COOCTBEHHBIC MHUCBMEHHBIC M YCTHBIC COOOIICHUs, 0000mIast
OMOJIOTHYECKYI0O WH(POPMAIIUI0O U3 HECKOJBKHX  HCTOYHUKOB, TPAaMOTHO  HCIOJIb30BaTh
NOHATUIHBIN anmapar OHoJIOTHH.

2. CTpyKTypa U coaep:xkaHue y4eOHO# JUCUMIIIHHbI.

2.1 O0beM y4eOHOM TUCHUILUIMHBI U BU/bI Y4eOHOH padoThl.

N O0bem B
Bup yueOHoii padoTbl
yacax

O0Bem 00pa3oBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIUHbI
B T.4. B GOpMe MPaKTUUECKOI MOATOTOBKHU 0
U3 o0mero oovema:

TEOPETHUUECKOE 00yUueHue 72

NPaKTUYECKHUE 3aHATHS 6

caMoCTOsTeNIbHas paboTa 0

KOHCYJIbTaIlNH 0
IIpomeskyTounas arrectauus B ¢popme 1upPpepeHUPOBAHHOIO 3a4eTa 2




2.2. TemaTnyeckuii IJIaH U Co/lep:KaHMe Y4eOHOM AU CHMILIMHBI.

Koanl
O0beM B yacax / ToM KOMIETCHIMH,
(opmupoBanuio
HaumeHnoBanue Copaepxxanue ydyeOHOro marepuasa U GopmMbl OPraHU3aANMM 1esITeTbHOCTH yuciae B popme KOTOPBIX
pa3aesioB U TeM 0o0yJamuxcs NPaKTHYECKOMH
OFOTOBKH CIocoocTByeT
3J1eMEeHT
NPOrpaMMblI
1 2 3 4
Pa3neu 1. buosornst kak Hayka 2/0
Tema 1.1. Copepxanue yueOHOro MaTepHana;
buonorus xak buonorus xak Hayka. CBsi3u OMOJIOTMM C OOIIECTBEHHBIMH, TEXHUUYECKUMHU U
HaykKa JIPYTUMHU €CTECTBEHHBIMU HayKamu, Gpuiocodueit, penurueii, STUKON, d3CTETUKON OK 1-9
Y TIPABOM. 1/0 K 3 4’
Ponp Owonornu B (GopMUpPOBAaHHU COBPEMEHHOW HAy4YHON KapTHHBI MUpA. '
Cucrema GMOIOTUYECKUX HAYK.
Tema 1.2. Metostsr Coneprxkanne y4eOHOTO Matepraa:
O3HAMHS SKHBOM Metonbl TO3HAaHUS >KUBOM NpUpPOAbl (HAOMIOJEHHE, HKCIEPHUMEHT, OIMCaHUE, 1/0 OK 1-9,
—— U3MEpPEHHe, KIacCu(PUKALIMS, MOJISTUPOBAHHE, CTATUCTUYECKAst 00pabOTKA TaHHBIX ). K 3.4
Pa3nea 2. 7KuBble cMCTeMbl U MX OPraHu3anus 2/0
Tema 2.1. Cogepxanue yueOHOTO MaTepHana;
buonornueckue Kusble cuctembl (OMocHCTEMBI) KaK MPeaMET U3ydeHus ouonoruu. OTindue KUBbIX 2/0
CUCTEMBI, CHCTEM OT HeopraHuyeckod mnpupojsl. CBOHCTBa OMOCHCTEM U HX pPa3HOOOpasue.
IIPOLECCHI U UX YpoBHH opraHuzanu  OMOCHUCTEM: MOJEKYJSPHBIA, OPraHOUIHO-KJIETOYHBIH, OK 1-9,
U3Yy4EHUE OpraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, KOCUCTEMHBINH (OMOreOleHOTHYECKHiN), IIK 3.4
O6unochepHbIi.
Hayku, nzyuaromue OMocHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3allUu.
Pa3nes 3 XuMu4ecKHii COCTAB M CTPOCHHE KJICTKH 10/0
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Tema 3.1. Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
XUMUYECKUI XUMUYECKUH  COCTAaB  KJIETKM. XUMHYECKHE  DJEMEHTBI:  MaKpOAJIEMEHTBHI, [IK 3.4
COCTaB KIICTKH. MHUKpO3JIeMeHTHl. Boga u MuHepanbHble BemecTBa. OU3NKO-XUMUYECKHE MPOIECCHI,
Bona n IIpOTEeKaloIIMe B KUBBIX cucTeMax. DYHKIMM BOJbl U MHUHEpAIbHBIX BEILIECTB B
MUHEpaJIbHbIC kietke. [Togaep:kanue ocMOTHUECKOTO OanaHca.
COJIH.
Tema 3.2. . benku. | Comeprkanue yaeOHOro Marepuana: 1/0 OK 1-9,
coctaB U ctpoeHue | benku. CoctaB u cTpoeHue O€nKOB. AMHHOKHUCIOTBI — MOHOMEpHI OENIKOB. IIK 3.4
0eJKoB He3amenunmMble W 3aMEHMMBIE aMUHOKHCIOTBL. AMHHOKHCIOTHBIM COCTaB. YpPOBHH

CTPYKTYpbI O€JIKOBOM MOJIEKYJIbl (IepBUYHAsL, BTOPHYHAs, TPETUYHAS U YETBEPTUUHAS

CTpYKTypa). XUMHUECKHE CBOICTBA OenmKkoB. bronornyeckue GyHKIUN OEIKOB.
Tema 3.3. Coneprxanue yueOHOT0 MaTepraa; 1/0 OK 1-9,
depMeHTh — ®depmeHTl — Ouosiorndyeckue Kartanuzatopsl. CTpoeHue ¢epMeHTa: aKTUBHBIN IIK 3.4
Ouosiornyeckue HeHtp, cyOcrtpatHast crenuduuHocts. Kodepmentsl. Butamuubel.  OTimyms
KaTaJn3aTopsl (epMEeHTOB OT HEOPraHMYECKUX KaTallu3aTOPOB.
Tewma 3.4. Copepxanrie yueOHOT0O MaTepHana; 1/0 OK 1-9,
VYrieBoibl. VYrineBonbl: MOHOcaxapuabl (TJIOKO3a, pubo3a M J1€30KCUpHb03a), Arcaxapuibl K 3.4
Jlunu et (caxapo3a, JlakTo3a) U IOJMCaxapuibl (Kpaxmaji, TJIUKOTeH, IeJUII0JI03a).

Bronornveckne GyHKINU YIIE€BOIOB.

Junuasl: Tpurauuepusl, dochonunuasl, crepousl. I'uapoduiabHo-TuAPOoPOOHEIE

cBoiicTBa. buonornueckue Qynkuuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OENKOB U

JUMHUJI0B KaK UCTOYHUKOB SHEPIUU.
Tema3.5. Coneprxanue yueOHOro MaTepuaa: 2/0
Hyxnennosbie Hyxnennoseie kucnorel: [JHK m PHK. Hykneotnabsl — MOHOMEpPBI HYKJIEMHOBBIX OK 1-9,
KUCIoThl. ATO kuciaot. Crpoenne u ¢pynkimu JHK. Ctpoenue u dpynxnun PHK. AT®: ctpoenue u [IK 3.4

GbyHKIUH.
Tema 3.6. Conepxanue yaeOHOT0 MaTepHaa: 1/0 OK 1-9,
Hctopus u merons! | Llutonoruss — Hayka o kinetke. Kiierounas teopusi — npumep B3aMMOACHCTBHS Ui IIK 3.4

HU3YUCHUA KIICTKH.

1 (aKTOB B HAYYHOM MO3HAHUHU. MeTO bl U3yYEeHHSI KIETKH.
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KJICTOYHAsA TCOPHUA

Tema 3.7. Coneprxanue ydeOHOr0 MaTepuraa: OK 1-9,
Kierka xak Knerka kak uenoctHas »kuBas cucrema. OOIIMe MNPU3HAKK KIIETOK: 3aMKHYTas 1/0 I[IK 3.4
LEJIOCTHAs J)KMUBasi | HapyxHas MeMOpana, mosiekyinsl JIHK kak renetuueckuii annapar, cuctemMa CUHTE3a
cucrema Oenka. TUMBI KJIETOK: JYKapHOTHYECKass M MpokapuoTHueckas. OcoOeHHOCTH

CTPOCHHS MPOKAPUOTUIECKON KIIETKH.

Knerounas crenka Oaktepuil. CTpoeHue sykapuoTHUeCKOM KieTKh. OCHOBHbBIE

OTJIUYUS PACTUTENbHOM, )KUBOTHOU U rpuOHOM KieTku. [loBepXHOCTHBIE CTPYKTYphI

— KJICTOYHAsl CTEHKA, TIMKOKAIUKC, nx QyHKuuu. [lnasmarnyeckas memOpana, eé

CBOMCTBA U (DYHKIUU.
Tema 3.8. Copepxanue yueOHOro MaTepHana: 2/0 OK 1-9,
Crpoenue [utorutaszma u e€ opranousl. OnHomeMOpanHble opranonssl kietku: JI1C, anmapar 1K 3.4
sykapuoTtnueckoil | ['ompmku, mu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOWMIbBl KJIETKH: MHUTOXOHJIPHH,
KIIETKH TUTACTHIBI.

[Tpoucxoxxaenne MHUTOXOHApUH U miactua. Buasl mnactun. HememOpanHble

OpPTaHOM[IBI KJIIETKU: pUOOCOMBI, KIIETOYHBIN HEHTP, EHTPHOIH, PECHUYKH, KT'yTUKH.

OyHKIIUN OPraHOUI0B KIETKH.

Bxmouenus. Snpo — perynsatopHblii 1eHTp kieTku. CTpoeHue sjpa: siaepHas

000J104Ka, KapuoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcmopT BEmIECTB B KIIETKE.

[IpakTnueckass pabora Ne 1 «l3yueHue CTpoeHUS KIETOK PAcTEHUM, )KMBOTHBIX U 2/0

OaKTepHii U UX OIUCAHUE
Pa3nea 4. 7KuzHenesiTeIbHOCTb KJICTKH 6/0
Tema 4.1. Coneprxanue yaeOHOTO MaTepHraa; 2/0 OK 1-9,
OOMeH BEIIECTB. OOMeH BelmecTB WiIM MeTa0oau3M. AccuMuiisanus ( TUTACTHYECKUH OOMEH) H IIK 3.4
[Tnactruaecknit nuccuMuisinus  ( DHEPreTHYecKuid OOMEH)- JBE CTOPOHBI €IMHOTO Iporiecca
OOMeH. MeTabonu3Mma. Poilb 3aKOHOB COXpaHEHHs BEIEeCTBA W DJHEPrUM B IMOHUMAaHHUU
doTocuHTE3. Metabonu3ma. Tunbl oOMeHa BelecTB: aBTOTPOdHBIN U rerepoTpodHbIi. Poinb
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XCMOCHHTCE3

(depMEeHTOB B OOMEHE BEIECTB M IMPEBPAIICHUU SHEPTHH B KieTke. DOTOCHHTES.
CeeroBas 1 TeMHOBas (a3l poTrocuHTe3a. Peakumm porocunTeza. DPPEeKTUBHOCTD
¢dotocunTe3a. 3HaueHue (GOTOCUHTE3a IS JKM3HM Ha 3emiie. BiusHue ycioBuit
cpeabl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOIYKTHBHOCTH Y KYJIbTYPHBIX
pacTteHuil. XeMOCHHTE3. XEMOCHHTE3HUpYIOLIe OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUTS )KA3HU Ha 3emIie.

Tema 4.2.
DHepreTUYeCKui
o0MeH

ConeprkaHue yueOHOTO MaTepuaa;

DHepreTudeckuii 0oOMeH B KIeTKe. PaclieruieHne BemecTB, BBIICICHUE U
aKKyMYJIMPOBAaHUE HEPTHMH B KJIETKE. DTambl 3HepreTudeckoro ooMena. ['nukomnus.
bpoxenne m ero Buasl. KuciopomgHoe OKHCICHHE, WU KICTOYHOE JIBIXaHHE.
OxucnurensHoe pochopunupoBanue. IGHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

1/0

OK 1-9,
I[IK 3.4

Tema 4.3.
buocunres Oenxa

Coneprxanue yueOHOro MaTepuaa:

Peaknun marpuunoro cuHte3a. ['enermueckass mHpopmanus u JHK. Peammszanms
reHeTH4ecKo uHdopManuu B KieTke. ['eHeTMUeckuit KOA M €ro CBOMCTBA.
Tpanckpunuus — marpuusbiii cuate3 PHK. Tpancnauus — 6uocunres 6enka.
Oransl TpaHcnsauuu. KoaupoBanue amuHokucinor. Ponbs pubocom B OuocuHTE3e
Oenka.

1/0

OK 1-9,
I[IK 3.4

Tema 4.4,
Hexknerounsie
(GOpMBI KU3ZHU —
BHUPYCHI

Coneprxanue y4eOHOr0o MaTepuana:

Heknerounsle Qopmbl ku3HM — BHpychl. Mcropust oTkpsiTus BupycoB (. H.
WBanoBckuii). OcoOEHHOCTH CTPOEHMSI M JKM3HEHHOIO IIMKJIAa  BHPYCOB.
bakrepuodaru. bonesHu pacTeHuil, XHMBOTHBIX M YeEJO- BEKa, BbI3bIBAEMBIE
Bupycamu. Bupyc mmmyHonedpunurta yenosexka (BHUY) — Bo3Oymurens CIIN/da.
OOpatrHasi TpaHCKpHUIIIUS, peBepTas3a, uHTerpasa. [IpodunakTuka pacnpocTpaHeHus
BHUPYCHBIX 3a00JIeBaHUH.

2/0

OK 1-9,
IIK 3.4

Paszpnen S PasmHoxkeHHe 1 MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB

6/0
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Tema 5.1. Copepxanre yaeOHOTO MaTepHana; 2/0
Kuznennsni mukn | KileTrouHslid UK, WM JKM3HEHHBIM UK KieTku. MHTepdaza u muto3. IIporeccs, OK 1-9,
KieTku. [leneHue nmpoTrekapmue B uHTepdase. Perumkamus — peaknus matpuyHoro cunrteza JJHK. IIK 3.4
KJIETKH. MUTO3 Ctpoenue XpoMocoM. XpOMOCOMHBIM Ha0Op — KapuoTHN. JIMIUIOWIHBIA W

TalUIONIHBIA  XPOMOCOMHBIE Ha0Ophl. XpoMaruiel. LluTonmormdeckrue OCHOBBI

Pa3MHOXXEHHUS M HWHAMBUIYALHOTO PAa3BUTUS OpraHU3MOB. JleneHue KIeTKH —

MHUTO3.

Cragun wmuto3a. Ilpomecchl, mNpoucXodsiive Ha pa3HbIX CTAgUsIX MHTO3a.

buonornueckuii cMbICIT MUTO3A.

[IporpamMmmupyemas rudenp KJIETKH — aromnTo3.
Tema 5.2. Copepxanue yueOHOro MaTepHana: 1/0 OK 1-9,
®opmbl @opMbl pa3MHOXKEHMSI OpraHM3MOB: Oecrnosnoe M mnojoBoe. Buael Oecriosnoro 1K 3.4
PpasMHOKCHUA Pa3MHOXEHUS: JEJICHUE HAABOE, IIOYKOBAHWE OOHO- MW  MHOTOKJIETOYHBIX,
OpratHusmMos CIIOpoOOpa30BAHKE, BETETATHMBHOE Pa3’MHOKEHHE. VICKYyCCTBEHHOE KIOHMPOBAHME

OpPraHU3MOB, €T0 3HAUEeHHE IS cenekiuu. [logoBoe pa3sMHOXKEHHUE, €r0 OTIUYUS OT

6ecroJoro.
Tema 5.3. Conepxanre yaeOHOTO MaTepHaa; 1/0 OK 1-9,

Meiioz. Craguu meio3a. [Iponeccel, mpoucxoasimue Ha ctaausax meios3a. [loBenenue [IK 3.4
Melio3 XpoMocoM B Meno3e. KpoccuHrosep. bronorndecknii CMbICH U 3HAaYEHHE Me03a.
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Tewma 5.4. Copepxanre yaeOHOTO MaTepHana; 1/0 OK 1-9,
O6pazoBanue u I'ameTorene3s — mpormecc oOpa3oBaHUs TOJOBBIX KJIETOK Yy JKMBOTHBIX. [lojioBBIE [IK 3.4
pa3BUTHE MOJIOBBIX | JKEJIE3bl: CEMEHHUKHU U IMYHUKH. OOpa3oBaHME U PAa3BUTHE MOJIOBBIX KIETOK — ramMeT
KJICTOK. (ciepmaTo3ou, SUIEKIeTKa) — crepMarorenes u oporeHe3. OCoOEHHOCTH CTPOEHUS
OmonoTBOpeHue | AWLEKIETOK U criepMaTo3onioB. OmiogoTBopenue. [laprenorenes.
Tema 5.5. Conepxanne yaeOHOT0 MaTepHana: 1/0 OK 1-9,
NunuBuayansnoe | UHauBuayanbHOE pa3BuTHE (OHTOTEHE3). DMOpHOHAIBbHOE pa3BUTHE (IMOpHOTEHE3). [IK 3.4
pa3BuTHE Otanbl  SMOPHOHAIBHOTO  PA3BUTHS y TO3BOHOYHBIX JKHBOTHBIX: JpoOJIeHHE,
OpPraHHU3MOB racTpymsus, OpraHoreHes. [TocTamMOproOHaIBHOE pa3BUTHE. Tunst

MOCTAMOPHOHAILHOTO PAa3BUTHS: MPSIMOE, HempsMoe (JIMUnHOUYHOE). BrusiHue cpes

Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHBIE YPOICTBA.

Poct u pasButme pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH,

CTaJ1H Pa3BUTHSL.
Pasnen 6 HacjiencTBeHHOCTh M M3MEHYHBOCTh OPTraHU3MOB 12/0
Tema 6. 1.. Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
I'enetnka — [Ipenmer u 3agauu reHeTHKU. Poib HUTONOTMM U SMOPUOJIOTMHM B CTaHOBJIEHUU 1K 3.4
HayKa o reHeTuku. Bxian poccuiickux 1 3apyOeXHbBIX YUEHBIX B pa3BUTHE T'€HETUKU. MeToabl
HACJIC/ICTBEHHOCTH | TEHETHKH (THOPUIO0IOTHIECKHA, ITUTOT€HETHYECKHIH, MOJIEKYIISIPHO-TEHETUIECKU ).
Y U3MEHUUBOCTH OcCHOBHbIE TEHETHYEeCKHE NOHATHS. ['eHeTHueckas CUMBOJIMKA, HUCIOJIb3yeMas B

CXeMax CKpelIMBaHUI
Tema 6. 2. Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH HACJIeIOBaHWs IPHU3HAKOB, ycTaHOBiIEeHHble [. Menzaenem. I[IK 3.4
HacleI0BaHUs MoHorubpuaHoe ckpermuBaHie. 3aKoH eIMHO000pa3usi THOPUI0B MEPBOTO MOKOJICHHUS.
MIPHU3HAKOB. [IpaBuino MOMUHUpPOBaHHS. 3aKOH paCIISIUICHUS TPU3HAKOB. ['MIIOTE3a YHCTOTHI
Monorubpunnoe | ramer. [lojgHoe ¥ HEMOJIHOE TOMUHUPOBAHHUE.

CKpELIMBaHHE
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Tema 6. 3. Coneprxanue yueOHOT0 MaTepuaa: 2/0 OK 1-9,
Jurundpunnoe JluruOpuaHoe CKpelMBaHUE. 3aKOH HE3aBHCHUMOTO HACJICIOBaHUS IPU3HAKOB. [IK 34
CKpelIMBaHuUE. [utoreHeTnyeckue OCHOBBI JTUTHOPUIIHOTO  CKpEIIMBAHUS. AHAIM3UPYIOIIEEe
3akoH ckpenuBanue. VCronab30BaHHe aHAIM3UPYIOMIETO CKPEIIMBAHUS IS OTPEISICHUS
HE3aBUCHUMOI'O TeHOTHIIa 0co0Hn
HaCJIEJOBAHUS
MIPU3HAKOB
Tema 6. 4. Coneprxanue yueOHOT0 MaTepuaa; 1/0 OK 1-9,
CuerieHHOE CuerieHHOe HacliejoBaHue mnpu3HakoB. Pabdora T. Moprana mno cHEMIEHHOMY [IK34
HacJieJ0BaHUE HacJeI0BaHUIO TeHOB. HapyIieHue clierieHus TeHOB B pe3yJibTaTe KPOCCHHTOBEpa.
MIPU3HAKOB XPpOMOCOMHas TEOPHS HACIIEACTBEHHOCTH. | eHETHYECKHE KapTHhI.
Tema 6. 5. l'enetnka mona. XpoMOCOMHOE OIpeaeieHue IMoia.  AyTOCOMBI U TOJIOBBIC 1/0 OK 1-9,
I'eneruka momna. XpoMocoMbl. ['OoMorameTHele © TeTeporameTHble opranu3Mbel. HacnenoBanue IIK 3.4
Hacnenosanue MPU3HAKOB, CIIETUICHHBIX C TIOJIOM.
MIPU3HAKOB,
CILIETUIEHHBIX C
I1OJIOM
Tema 6. 6. Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
N3MeHYnBOCTE. N3menunBocTh. BBl N3MEHUNMBOCTH: HEHAcJIEACTBEHHAS M HacJieJACcTBEeHHAas. Poib IIK 3.4
HenacnenctBenHna | cpeipl B HEHACIEICTBEHHOM M3MEHYHMBOCTH. XapaKTEPUCTUKA MOIU(DUKAIMOHHOU
s U3MEHYUBOCTD W3MEHYMBOCTH. BapuanwoHHBIH psn W BapwanoHHas kpuBas. Hopma peakiuun

npu3Haka. KonuyecTBEHHbIE W KAaYECTBEHHBIE MMPU3HAKM M UX HOPMa pEaKIUU.

CaoiicTBa MOTU(PUKAIIMOHHON N3MEHUYNBOCTH.
Tema 6. 7. Copepxanre yueOHOT0O MaTepHana; 1/0 OK 1-9,
HacnencrBennas | HacneacTBeHHas, WM  TEHOTHNHYECKAas, HW3MEHYMBOCTh. KoMOwmHaTHBHAs IIK3.4
H3MEHYUBOCTh W3MEHYUBOCTh. Meio3 ¥ TONOBOM TpoIlecC — OCHOBAa KOMOMHATHBHOMN

U3MCHYHNBOCTH. MYTaIII/IOHHaSI N3MEHYHNBOCTbD.
Knaccmbmcauml MyTaI_II/II\/'II T'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC. YacroTa u IIPpUYUHBI
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MmyTanuii. Myrarenssie (pakTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIIEICTBEHHOM
n3meHunBoctd H. 1. BaBunosa. BHesaepHas HaciIeICTBEHHOCTh U U3MEHUYHUBOCTD.

Tema 6. 8. Coneprxkanue ydeOHOT0 MaTepuraa: 4/0 OK 1-9,
I'enetuka I'eneruka yenoseka. Kapuorun yenoBexka. OCHOBHBIE METO/bl T€HETUKU YEJIOBEKa: IIK 3.4
YyeJIOBEKa reHeaJIOTHYSCKHH, OJIM3HELOBEIH, IIUTOTCHETUYECKHH, OMOXMMHYECKUH,
MOJICKYJISIpHO-TeHeTuUeckuil. COBpEeMEHHOE OIpeie]IeHnEe TeHOTHUIA: TTOJITHOTEHOMHOE
CEeKBEHHPOBAaHME, TC€HOTUIUPOBaHME, B TOM uucie ¢ nomomipto [T[P- ananmza.
Hacnencrennsie  3a0ofieBaHUS  YeJOBEKAa: TCHHBIE  OOJIE3HHW, OOJIE3HH C
HACJIEJICTBEHHON MPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hr. CoMaTHYecKue 1
reHepaTuBHbIC MyTaluu. CTBOJIOBBIC KICTKU. [IpUHIMIIBI 37I0pOBOTO 00pasa KHU3HHU,
JIUArHOCTHKH, MNPOMQUIAKTUKM U  JICYCHUS TEeHETUYeCKuX Ooyie3Hel. Menuko-
TEHETUYECKOE  KOHCYJIBTHPOBAHME. 3HAYCHUE  MEIUIIMHCKOM  TE€HETUKH B
MPEIOTBPALECHUH U JICYCHUN TeHETHYECKUX 3a00JIeBaHU YEeTTOBEKa.
ITpakTruueckas padora Ne 2. 2/0
« Perienne reneTHYECKUX 3a/1a4.
CocTaBlieHHE U aHAIIU3 POJJOCTOBHBIX UYETOBEKa
Pazjnen 7 Cenexuust opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH 4/0
Tema 7. 1. Coneprxanue yueOHOro MaTepuaa: 1/0
Cenekius Kak Cenekius Kak HayKa M MPOIECcC. 3apoKICHUE CENEKIINU U JIOMECTUKAIUS. YUeHHE OK 1-9,
HayKa M Mpolecc H. 1. BaBuioBa o 1ieHTpax IpOUCX0XKICHUS U MHOTOOOpa3us KyIbTypHBIX PACTCHUN. [IK 3.4
L{eHTpBI MPOUCXOKICHUS JIOMAITHUX KUBOTHBIX. COpT, MMOpOa, MTaMM.
Tema 7. 2. Copep:xanue yueOHOTo MaTepHana: 1/0
Metonabl CoBpeMeHHbIE METOABl CEJNeKIMU. MacCOBBIi W WHIWBHIYAJIbHBIA OTOOpPHI B OK 1-9,
TOCTUKECHHUS CEJIeKIIMA pacTeHUd u KUBOTHBIX. OlleHKa dKcTepbepa. bin3ko- poacTBeHHOE [IK 3.4
CEJICKIIUU CKpemuBaHne — WHOpuUauHT. Ywucras ywmHUA. CKpelNMBaHUE YHCTHIX JIHHHM.
pacTeHuii u I'ereposuc, unu rubpugHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPHIMHT.
KUBOTHBIX Otnanéanas rubpuamuszanus u e€ ycrnexu. VICKyCCTBEHHBIN MyTareHe3 W IMOJydeHue

TTOJIUIIIIONJOB. I[OCTI/IX(CHI/ISI CCIICKIIMN paCTeHHﬁ, JKUBOTHBIX 1 MUKPOOPTaHHU3MOB.
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Tema 7. 3. Coneprxanue yueOHOTo MaTepuaa: 2/0 OK 1-9,
buotexnonorus buotexHonorus kak oTrpacib NpOU3BOJCTBA. ['€HHAs MHXKEHEpHUsA. DTalbl CO3JIaHUS [IK 3.4
KaK oTpacib pexomOunantHo JIHK wu Tpancrennsix opranu3moB. KierouHass HHXEHEpHs.
IIPOU3BOJICTBA Knerounsle KynbTypbl. MUKPOKIIOHATIBHOE PA3MHOXKEHHUE PACTECHUH.
KionupoBanue  BBICOKONPOAYKTHBHBIX  CEJIbCKOXO3SIICTBEHHBIX  OpPIaHU3MOB.
Okonornyeckue u ytuueckue npodneMel. 'MO — renerudecku Moau(UIIMPOBAHHBIE
OpTraHU3MBI.
Paznen 8 DBoaromuonHasi 0moJorus 6/0
Tema 8. 1. Coneprxanue yueOHOTro MaTepuaa: 1/0 OK 1-9,
OBononus u IIpennocsliku BO3HUKHOBEHMS 3BOJIFOLIMOHHON TEOPUHU. DBOJIOLUOHHAS TEOPUSL U €€ IIK 3.4
METOJBI €€ MecTo B Ouosiornu. BiusiHME SBOJIONMOHHOW TEOpPUM HA pa3BUTHE OWOJIOTUH U
U3YyYEHUS JPYTUX HayK.
CuzerenbcTBa 3Bomonuu. [laneoHTonornueckue: MmocieoBaTeabHOCTh MOSBICHUS
BUJIOB B NAJICOHTOJIOTMYECKOH JIeToNKCH, nepexoHbie GhopMel. buoreorpagpuueckue:
CXOJICTBO M pazimuue ¢GayH U ¢GJIop MaTEpPUKOB U OCTPOBOB. DMOPHOIOTHYECKHE:
CXOJICTBA U Pa3In4usi SMOPHOHOB Pa3HbIX BUOB IO3BOHOUYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE:  TOMOJIOTHYHBIE, AHAJOTHYHbIE, PYyIUMEHTapHbIE
OpraHbl, aTaBU3MBI. MonekyaspHO-OMOXMMUYECKHE: CXOJCTBO MEXaHHU3MOB
HACJIEICTBEHHOCTU U OCHOBHBIX METa00JINYECKUX MYTEH Y BCEX KUBBIX OPraHU3MOB.
Tema 8. 2 Coneprxanue yueOHOro MaTepuaa:
Uctopus pa3sutus | OBomonnonHas teopus Y. lapeuna. IIpeanoceliku BO3HUKHOBEHHS JapBUHHU3MA..
npeacTaBiaeHuid o0 | JBrxkymime cuibl 3BOJMIOLMU BUIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE NPHU
ABOJIIOLIMU OTPaHMYEHHOCTU  PECYpCOB, HEONpenenéHHas  W3MEHUMBOCTb, Ooppba  3a
CYIIECTBOBAHHE, ECTECTBEHHBIN OTOOD).
Cunrernueckast Teopus 3Bosonnu (CTO) u e€ 0oCHOBHbIE MOJIOKEHUSI.
Tema 8. 3 Copepxanre yaueOHOTO MaTepHana; 1/0 OK 1-9,
Bun: kputepun n - | Muxpospomronus. [lomynsius kak eauHNIA BUAA U SBOJTIOLNH. I[IK 3.4
CTPYKTYypa.
[TonynAnms kak
JJIEMEHTapHas
€IMHULIA BUJA
Tema 8. 4 Coneprxanue yueOHOro MaTepuaa:

JIBroKympe cumsl

JiBroxynue cuiibl ((pakTophl) SBOIONMH BUAOB B Ipupoie. MyTalimoHHbIN poLecc u
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(3:emeHTapHBbIe KOMOWHATHBHASA W3MEHYMBOCTb. [lomynsiuonHbie BOMHBI U Apeiid reHo. M3omsmus
(hakTOophI) Y MUTPALHS.
3BOJIIOLIMU
Tema 8. 5 Copepxanre yaeOHOTO MaTepHana; 1/0 OK 1-9,
EcrectBeHHbli EcrecTBeHHbIl 0TOOp — HampaBsitonui GakTop BOMOIUNA. DOpPMBI €CTECTBEHHOTO [IK 3.4
oTOOp U €ro orbopa.
hopmbl
Tema 8. 6 Copepxanue yueOHOro MaTepHana; 2/0 OK 1-9,
Pesynprarel [TpucrocoOIeHHOCTh  OpPraHW3MOB  KaK  Pe3yJbTaT spomtonnu. IIpumepst 1K 3.4
HBOJIIOLINU: npucnocoOjaeHnit y opraHu3MoB. Apomopdo3bl M uauoazanTanuu.  Bumg u
npucmnocobOiaeHHoc | BupooOpa3zoBanue. Kpurepun Buma. OcHOBHbIE  (OPMBI  BHI000pPa30BaAHUS:
Th OPraHU3MOB H reorpaduyeckoe, IKOJIOrH4ecKoe.
BHJI000pa3oBaHue
2/0

[TpakTryeckas padora Ne 3.

«Onucanue Npucrnoco0IeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKkTepay
Tema 8. 7 Copepxanre yueOHOT0O MaTepHana; 1/0 OK 1-9,
Hamnpasnenus n MakposBonronus. 1K 3.4
yTH ®opmbl 3BOIOIUM: (DUIeTHYECKas, TUBEPreHTHAsi, KOHBEpreHTHas, MapajielibHasl.
MaKpO3BOIIOIUN HeoOpatumocTts 3Bomtonuu. [IporcxoxieHue oT HecrennaaIn3upOBaHHbIX IPEIKOB.

[Tporpeccupytomias cnenraiu3anus. AfanTHBHAS paJualys.
Pa3nesn 9 BosHuKHOBEeHNE M pa3BHTHE KU3HHM HA 3eMJIe 8/0
Tema 9. 1 Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
Hcropus xxu3Hn JloHayyHbple NpPENCTAaBICHHS O 3apOXACHUM O KU3HH. HayuHble rumoresbl I[IK 3.4
Ha 3eMJIe U BO3HUKHOBEHUS ’KM3HU Ha 3eMiie: aOMOTreHe3 U MaHCIepMust. XUMUYECKask HBOJIOIHSL.
METO/IbI €€ AOGuoreHHbIN CUHTE3 OpraHUYECKUX BEIIECTB u3 HEOpPraHUYECKUX.
U3Y4EHHUS. DKCIepUMEHTAIbHOE MOATBEPXKICHHE XMMUYECKOH »Bosronuu. HavanabHble 3Taribl
['unoressl 6uonornueckoi spomouuu. ['mnoreza PHK- mupa. @opmupoBanue meMmOpaHHBIX
IPOUCXOXKACHUS CTPYKTYp M BO3HUKHOBEHHME TPOTOKJIETKU. IlepBble KIETKM M HUX HBOJIOIMSL.
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KHM3HHU Ha 3€MIJIC

@opMHUpPOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Tema 9. 2 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
OcHoBHbIe 3Tanbl | Pa3zButre >ku3Hu Ha 3emie 1o 3paM ©u nepuonaMm. Karapxel. Apxeiickas u IIK 3.4
9BOJIIOLIUA nporepo3oiickasg 3pel.  [laneosolickas 3pa u €€ mnepuoabl: KeMOpHUIICKuUH,
OpPraHr4eCcKOro OPJIOBUKCKUN, CUITYPUHCKUHI, T€BOHCKUA, KAMEHHOYTOJIbHBIN, IEPMCKHIA.
MHpA HA 3eMJle, Me3so30licKkas 3pa U €€ MepuoIbl: TPUACOBBIN, FOPCKU, METOBOM.
pa3BUTHE KUIHU Kaiino3zoiickas apa u e€ nepro/ipl: MajaeoreHOBbIi, HEOT€HOBBIM, AHTPOIIOTCHOBBII.
10 3paM U XapakTepucTUKa KJIMMaTa U reoJoru4eckux npoueccoB. OCHOBHBIE ATAIIbI BOJIOLUN
nepuoam pPacCTUTENBFHOTO W JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUd H KUBOTHBIX.

[TosiBnenue, paciBeT U BEIMUPAHHUE TPYIII KUBBIX OPraHU3MOB.
Tema 9. 3 Copepxanue yueOHOro MaTepHana: 1/0 OK 1-9,
CoBpemeHHast Cucrema OpraHMuYecKoro Mupa Kak OTpa’KEHUE sBostoM. OCHOBHBIE I[IK 3.4
cucrema CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.
OpPraHUYECKOTo
Mupa
Tema 9. 4 Copepxanrie yaueOHOT0O MaTepHana; 1/0 OK 1-9,
OBoronus OBoroIMs 4eroBeKa. AHTPOIOJIOTHA Kak Hayka. Pa3Butue mnpeicTtaBieHUd o IIK 3.4
YeloBeKa MIPOUCXOXKACHUH YesloBeKa. MeTo bl u3ydeHus aHTpornoreHe3a. CXoAcTBa U pa3inyus
(arTpOmOTEHE3) YesioBeKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHE YEJIOBEKA.
Tema 9.5 Conepxanne yaeOHOTO MaTepHaa; 1/0 OK 1-9,
JBwxymme cunbl | JIBrokymue cunbl (dakTopbl) aHTpororeHe3a. HacnencTBeHHass HM3MEHUHMBOCTh U [IK 3.4
(paxTopsr) €CTeCTBEHHbIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 *KU3HU, U3TOTOBJICHUE OPYAUM Tpyaa,
aHTpPOIIOreHe3a MBIIIIEHUE, PEYb.
Tema 9. 6 Copepxanne yaueOHOTO MaTepHana; 1/0 OK 1-9,
OcHoBHble cTaguu | OCHOBHBIE CTaJMU M BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIOMUTEKH, YEeIOBEK yMENbIi, IIK 3.4
3BOJIIOLIUU YenoBek npaAMoxomdlinii, YenoBek HeaHAEPTAIBCKUM, YenoBeK pa3yMHBIN
YesioBeKa COBpPEMEHHOTO Tuma. HaxXogKkW WCKOMAaeMbIX OCTaHKOB, BpEeMs CYIIECTBOBAHUS,

o0acThb pacnpoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, 06pa3 JKU3HHU, Opyausl.
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Tema 9.7 Coneprxanue yueOHOT0 MaTepuaa: 2/0 OK 1-9,
Yenoseueckue UYenoBeueckre pacbkl. OCHOBHBIE OOJIBIIME pachl: €BPOICOUIHAsT (EBpa3HiicKas), [IK 3.4
pacel 1 HErpo- aBCTpaJionHas (3KBaTOpUaibHAasl), MOHTOJIOUAHAS (a3MaTCKO-aMEpUKAHCKas).
MPUPOJIHBIE UepThl MpHUCIOCOOICHHOCTH MPEACTABUTENCH UEIOBEYECKUX pac K YCIOBHIM
ajanranuu cyuiecTBoBaHMsl. EnnHcTBO yenoBeueckux pac. Kputuka conuaibHOro JapBUHU3MA U
YelioBeKa pacuzMa.
Pa3znen 10 Opranu3msl M OKpykamomas cpeaa 6/0
Tema 10.1 Copepxanue yueOHOr0o MaTepHana: 1/0 OK 1-9,
DKoJ0rus Kak OKojorusi Kak Hayka. 3aJadd U pa3fesibl AKOJIOTMHU. MeTonbl HSKOJIOIMYECKUX 1K 3.4
HaykKa UCCIIEIOBaHUH. DKOJIOTHUYECKOE MUPOBO33PEHIE COBPEMEHHOT'O YeJIOBEKa.
Tema 10.2 Copepxanue yueOHOro MaTepHana: 1/0 OK 1-9,
Cpenbl ooutanust | Cpensl  OOMTaHWSI  OPraHW3MOB:  BOJHAS, HA3€MHO-BO3IyIIHAs, ITOYBCHHAS, IIK 3.4
Y DKOJIOTUYECKUE | BHYTPHUOPTraHU3MEHHAas.
(bakTopbI Okonoruueckue paxropsl. Kinaccudukanus sxonorndeckux (pakTopoB: abMOTUYECKUE,

OMOTHUYECKHE U aHTpONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI
Tema 10.3 Copepxanrie yaueOHOTO MaTepHana; 1/0 OK 1-9,
Abunornyeckue Abunotnyeckue GpakTophl: CBET, TEMIIEpATypa, BIaXHOCTh. DOTONEPHUOIU3M. 1K 3.4
(bakTopbI [IpucnocoOneHust opraHu3MoB K JeHCTBUIO abnMoTHYeckuX (akTopoB. buonornueckue

PUTMBL.
Tema 10.4 Copepxanrie yaueOHOT0O MaTepHana; 1/0 OK 1-9,
buornueckue buotnueckue ¢aktopsl. Buasl OHOTHYECKMX B3aMMOJAEHUCTBHI: KOHKYpEHLH, IIK 3.4
(bakTopsI XUIIHAYECTBO, cuMOM0o3 u ero Qopmel. [lapazutusm, koomepanus, MyTyaIu3M,

KOMMeHCau3M (  KBapTUPAHCTBO, HAaXJEOHWYECTBO). AMEHCANIM3M, HEHTpaIu3M.

3HaueHue OMOTHYECKHX B3aMMOJCHCTBUM JUIsl CYIIECTBOBAaHUS OpPraHU3MOB B

MPUPOJHBIX COOOIIECTBAX.
Tema 10.5 ConepxaHre yaeOHOT0 MaTepHaa; 2/0 OK 1-9,
DKOJIOTHYECKUE DKOJIOTMYECKUE XapaKTepUCTUKH mnonyiasauur. OCHOBHBIE TOKa3aTead MOMYIISIUU: 11K 3.4
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XapaKTePUCTHKH | YACIEHHOCTH, INIOTHOCTh, POKAAEMOCTh, CMEPTHOCTbD, IPUPOCT, MUTpaIys. JAuHamuka
BUJA U YUCICHHOCTU MOMYJSALUU U €€ Peryisuus
MOMYJISIITUH
Pa3znesa 11 Coo01riecTBa 4 DKOJIOrHYE€CKUE CUCTEMBbI 8/0
Tema 11.1 Coneprxkanue ydeOHOT0 MaTepuraa: 1/0 OK 1-9,
CoobiectBa Coo0miectBo  opranm3MoB — OworeHo3. CTpykTyphl OHOIICHO3a: BHJIOBa, I[IK 3.4
OpraHu3MOB IIPOCTpaHCTBEHHas, Tpoduueckas (muiiesast). Bunpl-nomuHanTel. CBsi3u B OHMOLIEHO3E.
Tema 11.2 Coneprxanue yueOHOT0 MaTepHuaa; 1/0 OK 1-9,
DKocucTeMbl 1 Dkosornyeckue cucreMsl (3kocuctemsl). [lonsTue 06 3xocucreme 1 GMOreoneHose. [1IK 3.4
3aKOHOMEpHOCTH | DyHKIMOHATBHBIE  KOMIIOHEHTBI ~ DKOCHUCTEMBI:  HPOAYLIEHTHl,  KOHCYMEHTHI,
ux PEIyLIEHTHI.
CYIIECTBOBAHHS KpyroBopot BemiecTB W MOTOK SHEPrHHM B dKocucTeme. Tpoduueckue (MUIIEBHIC)

ypoBHHU 3KocucTeMbl. IlumeBbie wnenu u cetu. OCHOBHBIE NTOKA3aTENIM 3KOCHCTEMBI:

ouomacca, NPOAYKUMS. OKOJIOTMUECKHE MNHpPaMUIbl: MPOAYKLIUH, YHCIEHHOCTH,

6uomaccel. CBOICTBa SKOCUCTEM: YCTOMUUBOCTh, CAMOPET YIS, Pa3BUTHE.

Cyxkueccus.
Tema 11.3 Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
[Ipuponusie [Ipupoanble 3KOCHUCTEMBI. DKOCHUCTEMBI peK M 03Ep. DKOCUCTEMAa XBOMHOIO WU 1K 3.4
HKOCHUCTEMBI IIMPOKOJIMCTBEHHOT'O JIeca.
Tema 11.4 Coneprxanue yueOHOT0O MaTepuaa; 1/0 OK 1-9,
AHTpONOreHHble | AHTPOIIOTE€HHbIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3KocTcTeMbl. bronornyeckoe IIK 3.4
HKOCHUCTEMBI U XO35IICTBEHHOE 3HAUEHHE arpodKOCUCTEM M ypOoskocucteM. bruopasnoobpasue kak

dakTop ycroWumBOCTH 3KocucTeM. CoxpaHeHHEe OHMOIIOTHYECKOTO pa3HOoOOpasus Ha

3emue.
Tema 11.5 Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
buochepa — VYuenue B. U. Bepnanckoro o 6mocdepe. 'panuiibl, coctaB u CTPYKTypa Onochepsl. IIK 3.4
rino0anbHas XKusoe BemectBo u ero  ¢yHkiuu. OcoOeHHOCTH Ouocdepsl Kak TII00abHON
AKOCHCTEMA 36MJIM | DKOCHCTEMEI. JI[nHaMrdeckoe paBHOBECHE U 00paTHas CBsI3b B Onocdepe.
Tema 11.6 Coneprxanue yueOHOro MaTepuaa: 1/0 OK 1-9,
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3akoHOMepHOCTH | KpyroBopoThI BEIIECTB U OMOr€OXUMHUYECKHE IIUKIIBI QJIEMEHTOB (yriepoja, a3oTa). IIK 3.4
CYIIECTBOBAHHUS 3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

ouochepsl

Tema 11.7 Coneprxanue yueOHOT0 MaTepuaa: 1/0 OK 1-9,
UYenoBeyecTBO B UYenoBeuectBo B Omocepe 3emnau. AHTpomoOreHHbE H3MEHEHHS B Owuocdepe. [IK 3.4
ounocdepe 3emnn | ['mobGanpHBIC IKOTIOTHUYECKUE TTPOOIEMBI.

Tema 11.8 Copepxanue yueOHOT0 MaTepHana: 1/0 OK 1-9,
CocymiectBoBanue | CoCymecTBOBaHHE NPUPOABI U denoBedecTBa. CoxpaHeHne OuopasHooOpasus Kak [IK 3.4
MIPUPOJIBI U ocHOBa yctoiunBoctu ouochepbl. OCHOBa palMOHAIBHOTO YIPABICHUS MPUPOTHBIMU

9eJI0BEYEeCTBA pecypcamu M UX UCHoib30BaHue. JlocTikeHUs: OMOJIOTHH U OXpaHa MIPHPO/IBL.

Koncynprarmu 0/0

CamocrosiTenbHas paboTa 0/0

Tematrka MHIMBHUYaJIbHOTO MPOEKTA, KYPCOBOI pabOThI (ITPOEKTA) (eciu npedycmompeHs) 0/0

[TpomesxyTouHnas arrectanus B popme qudepeHInpoBaHHOTO 3a4eTa 2/0




3. YcaoBus peaausannu y4eOHOM TUCHUILUIAHBI.

3.1. CnennaJjibHble NOMeNIeHNUs JIsl peajin3alui MPOrpaMMbl y4eOHOI THCHMIIHHBI.

OcBoenne mnporpamMmbl yueOHOW JucuuIUIMHbl «buonorus» mnpeamonaraeT Haluyue B

npodecCHOHATBLHONM 00pa3oBaTeIbHON  OpraHM3allid, peanusylolmeid  00pa3oBaTeIbHYIO

nmporpammy cpeaHero oomiero oopaszoBanus B mpeaenax ocBoenus OIIOII CIIO na 06ase

OCHOBHOTO 00miero o0Opa3zoBaHusi, y4eOHOTO KaOWMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH

obOecrieunTh CcBOOOAHBIM AocTyn B MHTepHeT BO BpeMs ydeOHOro 3aHSATHS U B IEPHOL]

BHEY4YEOHOW AEATEIBHOCTH 00yJarOIIUXCS.

[Tomemenne kabuHera yrnoBieTBopsieT TpeboBaHusM CaHUTAPHO-3MUAEMHOIOTHYECKUX

npaBuwsl 1 HopMmatuBoB (CanlluH 2.4.2 Nel78-02) u ocHamieHO THIIOBBIM O0OpPYHAOBaHUEM,

YKa3aHHbBIM B HACTOSIIMX TpeOOBaHUSAX, B TOM YHCJIE CIEHUATH3UPOBAHHON y4uyeOHOM

MeOeNbI0 U CPeACTBAMU O0YUYEHHUs, TOCTATOYHBIMU JUIi  BBIIIOJHEHUS TPEeOOBaHUU K
YPOBHIO MTOATOTOBKH O0Yy4YarOIIUXCSl: Jocka  ayauTopHas  3-X  DJIeMEHTHas,

komretorep P/CT 586, cuctemnblii OJOK, CTON OJXHOTYMOOBBIN, CTON ydeHUYECKH rpNe6

kpoMmka [IBX menomun — 16wT, ctyn M30 /1, cTyn yueHnueckuit - 32mr.

JUsis1 BBITMOTHEHUS! TPAKTUYECKUX 33/IaHUi CTy/IEeHTaM HEOOXOIUMO MMETh MPOCTON U I[BETHHIC

KapaHJally, TUHEHKY, JTaCTUK, IUPKYIIb, TPAHCIIOPTUP U KATBKYIATOD.

[Iporpammuoe obecrieueHue

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

JuueH3uoHHbIH gorosop ot 07.05.2008 (OO0 "HITO Uuaykuums

Bbpsuckoe mpexacr.”), "Microsoft Office Standard 2007" Microsoft Open License 43178755

(OO0 "HITIO Unaykuus™), HoMep 3aka3a TOProBOro MOCpeHUKA

ML766281-3

3.2. UupopmannoHHOe o0ecniedeHre peaju3alui NPOorpaMmMbl Y4eOHO#M M CIUIIIMHBI.

Bepxomenuesa, FO. I1. buonorus : yue6Hoe nocodbue ansa CIIO / FO. II. Bepxomenuera. —

CapatoB : IIpodobOpazoBanme, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — TekcT

SNEKTPOHHBIA // DneKkTpoHHBI pecypc 1mdpoBoit oOpazoBarensHO cpeapt  CIIO

PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/91854

Kypo6atoBa, H. C. Obmas Ouonorus : yuebHoe nocodbue ansa CIIO / H. C. KypOatosa, E. A.
KosnoBa. — Caparos : Hayunas kaura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. — Tekcr
. DJEKTpPOHHBIH // DOnekTpoHHBI pecypc 1udpoBoit oOpasoBarensHO cpeabl CIIO
PROFob6pasosanwe : [caiit]. — URL.: https://profspo.ru/books/87078

JlonoTHUTeIbHbIe HCTOYHUKH:

KoncrantunoB B.M. u ap. buonorust nis npodeccuil U cneuuaabHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-Hay4yHOro  mpodmieil:  y4eOHMK s CTYJEHTOB  Npo(ecCHOHANbHBIX
00pa3oBaTeNbHBIX OpraHU3allnii, OCBanBaroNIMX rpodeccuu u cnenuaibHoctu CI10. —M., 2019
WHTepHeT-pecypcebl

http://www.iprbookshop.ru/ - DnexrponHo-oubmoreunas cucrema IPRbooks
http://www.consultant.ru/ - CnipaBouno-npaBoBas cucrema KoncynprantlLimtoc
http://www.elibrary.ru/ - HanmonaneHast a5eKTpoHHast OMOIMOTeKa

http://www.edu.ru/ - deaepansusiii Mateprer-nopran «Poccuiickoe 00pa3oBaHHE»

3.3. Ocol0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOr0 Mpolecca JAJasi UHBAJIMIOB W JHI C
OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3[0POBbSl OCBAHBAIOIIUX NpOrpaMMmy y4eOHO¥
AUCUHUIINHBI.

W3yueHre TUCIMITIMHBI HHBAJIMIAMHU M JUIIAMUA C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS
OpPraHu3yeTcsi C YYeTOM OCOOCHHOCTeH MCHUXO(HU3MUECKOT0 pa3BUTHS, WHIUBHYaTbHbBIX
BO3MOXKHOCTEH U COCTOSHUS 3/I0POBBS TAKUX 00YJAOIIIXCSI.

[Tpu npoBeieHNM yueOHBIX 3aHATHI oOecrieuuBaeTcs COONI0ICHUE CIEAYIONINX TPEOOBAHMIA:
-y4eOHbIe 3aHATHS TMPOBOMISATCS IS MHBAJIUIOB M JIUI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3/I0pOBbsI B OJHOM ayIUTOPHUH COBMECTHO C OOYyYaroIIMMUCS, HE UMEIOIUMH OrpaHHMYEHHBIX
BO3MOJKHOCTEH 3/I0POBBSI, €CITH ATO HE CO3JACT TPYAHOCTEH AT O0YyJAIOIINXCS B XO/I€ YICOHBIX



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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3aHATHUH;
-IIPUCYTCTBUE AaCCHUCTEHTa W3 4ucia padotHukoB bBI'TY wim mnpuBmedeHHBIX — JIHII,
OKa3bIBAIOLIETO OOYYArOIIMMCS HEOOXOIUMYI0O TEXHHUYECKYI0 TIOMOIIb C YYeTOM HX
WHAUBUAYAIbHBIX OCOOCHHOCTEH (3aHATh paboyee MeECTO, MEpEeABUraThCs, MPOUYUTATH U
oopMuTh 3a1aHKE, OOIIATHCS C MEAATOTHYECKUM PAOOTHUKOM H T. H.);
-o0yyaromuecs C YY4e€TOM UX HMHAMBHUIYaJIbHBIX OCOOEHHOCTEH MOTYT IOJIb30BAaThCA
HEOOXOIUMBIMUA UM TEXHUYCCKUMU CPEACTBAMH,
-MaTepHaIbHO-TEXHUUECKHE YCIOBUS JTOJIKHBI o0OecrieunBaTh BO3MOXKHOCTb
OecCIpEensATCTBEHHOTO I0CTYIa 00YYaIOUINXCS B ayJUTOPUH, TYAJIETHBIC U APyrUe MOMEIIEHHS, a
Takke MX NpeOblBaHUS B yKa3aHHBIX NOMEUICHMSX (HaJu4yMe MaHAYyCOB, MOpYUYHEH,
pacCIIMPEHHBIX ABEPHBIX MPOEMOB, JTU(PTOB, NPU OTCYTCTBUU JU(TOB ayIUTOPHUS JTOJDKHA
pacrosaraThCsi Ha IepBOM 3Ta)Ke; HATMYKME CHEIUAbHBIX KPECel U APYTUX MPUCTIOCOOIEHUIN).
JIOTIOTHUTENBHO NIPU MTPOBEACHUH yUEOHBIX 3aHATHI 00eCIeunBaeTCs COOMIOICHUE CIIETYIOLIIX
TpeOOBaHUI B 3aBHCHMOCTH OT KaTETOPHH OO0YyYaromUXcs ¢ OrpaHHYCHHBIMH BO3MOKHOCTSIMU
3JIOPOBBSL:
a) JJI CIENbIX: 3a/JaHds U HMHbIE MaTepualbl s H3y4EHUs AUCLMILIMHBI O(POPMIISIFOTCS
penbedHo-ToueuHbIM IpudTOM bpaiing wiu B BUIE 3MEKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C
MIOMOIIIFI0 KOMITBIOTEPA CO CIIEHUAIM3UPOBAHHBIM MTPOrPAMMHBIM OOECIIEYCHUEM JUISl CIIETIBIX,
WIM 3a4UTHIBAIOTCS ACCHCTEHTOM; NMHUCHMEHHBIE 3aJaHUs BBIMONHAIOTCA Ha Oymare penbedHo-
TOYCYHBIM MPUPTOM bpaiinsg WM Ha KOMIBIOTEpE CO CHEIUAIM3HPOBAHHBIM IPOTPAMMHBIM
ofOecriedueHHeM JJIsl CHENbIX, WIM HAJUKTOBBIBAIOTCA AaCCHUCTEHTY; OOydalomuMmcs Ui
BBITIOJTHCHUS  3aJaHusl TIPU  HEOOXOIUMOCTH IPEAOCTABISICTCS KOMIUIEKT MHUChMEHHBIX
MPUHAJJISKHOCTEH U OyMara JUisl miuchbMa pesbeHO-ToueYHbIM IpudTOM bpaiins, koMmmnbroTep
CO CIIEUUAIN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIEUEHUEM ISl CIICTIBIX;
0) nns crnaboBUASIIKX: 00ecreunBaeTCs UHIMBUIYaIbHOE PABHOMEPHOE OCBEIIEHUE HE MEHEee
300 mroKc; Ipu HEOOXOIMMOCTH O0YJAIOIIMMCS PEAOCTABIISICTCS YBEITUIHBAIOIIECE YCTPOMCTBO;
3aJjaHus JJIs1 BBIMIOJIHEHUS U UHBIE MaTepuaibl OQPOPMIISIOTCS YBEIHUEHHBIM HIPUPTOM;
B) JUIS TIIYXHX U CIa0OCTBIIIANINX: 00€CIIEUNBACTCS HAIMYHNE 3BYKOYCHIIMBAIOIICH armapaTypbl
KOJUIEKTUBHOTO  TIONIb30BaHUs, TMPH HEOOXOAUMOCTH OOyYaromMMcsl —MpeoCTaBIseTCs
3BYKOYCHJIMBAIOIIAs annaparypa MHAUBUAYaIbHOIO NOJb30BaHUS;
T) JUIS JIUI C TSOKENBIMH HApYIIEHUSMU PEUH, TIyXuX, cIabOCHbIIANMX BC€ KOHTPOJIBHO-
OIICHOYHBIE MEPOMPUSITHS IO >KEJIAHUI0 OOYYAIOIIMXCS MOTYT IMPOBOAMUTHCS B MUCHMEHHOU
dopme;
) JUIsl JUI ¢ HapyLIEHUSMH OIOPHO-IBUIATEIbHOTO ammapara (TsSKeIbIMU HapyIIEHUSMU
JIBUTATENBHBIX (PYHKIMI BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX KOHEUHOCTEH):
MMCbMEHHBIC 3a/IaHUsI BBIMOJIHSIOTCS HA KOMIIBIOTEPE CO CIECIHAIU3UPOBAHHBIM MTPOTPAMMHBIM
ofOecriedyeHHeM WJIM HAJWKTOBBIBAIOTCA ACCHCTEHTY;, M0 JKEIaHHI0 OOYyYaroIIMXcs BCE
KOHTPOJIbHO-OIICHOYHBIE MEPOMPHUSATHS MOT'YT TIPOBOJIUTHCS B YCTHOM opMme.
4. KoHTpoJib 1 oLleHKa pe3yJIbTATOB 0CBOEHHS Y4eOHOH TUCHUILINHBI.

KonTtposb 1 orieHKa pe3ylbTaTOB OCBOEHUS Y4€OHOW AMCIUIUITMHBI OCYIIECTBIISIETCS B
MpoIecce MPOBEICHUS MPAKTUYECKUX 3aHATUN M J1a0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe
BBITIOJIHEHHS O0YUAIOIIUMHUCS WHAUBUYAJIbHBIX 3aJaHUH, IPOEKTOB, UCCIICOBAHMIA.

Pe3yabTaThl 00yueHus Kpurtepun onenku MeTtoabl OlIEHKH
(OcHOBHBIE BH/IBI JIEATEIbHOCTH

00y4arommxcs)
Temal. Buosnorus kak Hayka YcTHBI OTBET: @pOoHTaIBHBII
PackpeiBaTh conepkaHne TepMUHOB U | OTMETKA «OTJIMYHO»: VHAWBUYyaJIbHBIN

MOHSATHUMN: Hay4YHOC MHUPOBO33PCHHUC, | OTBCT MMOJIHBIA U HpaBI/IJ'IBHHﬁ OoIIpocC,
Hay4YHasA KapTWHa MHUpa, Hay‘lHLIfI Ha OCHOBAaHHUH HU3YUCHHBIX | TCCTUPOBAHUC,
METOM, THUIIOTE34d, TCOPUSA, MCECTOJLL Teopnﬁ, MaTepurajl U3JIOKCH B | COCTABJICHUC
HUCCICAO0BaHUs. OHpG,I[CJ'ICHHOfI JIOTUYECKOM Hpe3CHTaHHf/'I,

XapakTepu3oBaTb  OMOJIOTMIO  KaK | MOCJEI0BaTEeIbHOCTH, BBITIOJTHCHHE
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HayKy, €€ MECTO U POJIb CPEIH IPYTUX
€CTECTBCHHBIX HayK.
[lepeuncnsaTe paznensl OHONOTUU B

COOTBETCTBUU C 00BEKTaMU
H3y4YCHUSI.
Ha3sniBats Ba)KHEUIIINE OTpaciiu

OMOJIOTMYECKUX 3HAHMH M 3aJa4u,
crosmue mepen Oowomormert XXI B.
PackpeiBaTh copepxaHue TEPMUHOB U
MOHATUI: HAYYHBIA METOJ, METOJbI
HCCJIeIOBaHUS.

XapakTepu3oBaTh OCHOBHBIE METOIbI

IIO3HaHUA JKHBOM MMpUpOAbI:
Ha6J'IIO,I[CHI/IC, OKCIICPUMCHT,
OIMINCaHUuC, H3MCPCHUC,
KJ'IaCCI/I(bI/IKaI_II/Iﬂ, MOJCIUPOBAHUC,

CTaTHCTUYECKasi 00pabOTKa TaHHBIX
Tema 2. JKusble cuCTeMbl M HX
OpraHu3anus

PackpeiBath conepkaHue TEPMUHOB
U MOHATHH: CHCTEMA, OHMOJIOrHYecKas
CHCTEMA, 9JIEMEHTHI

CTPYKTYpa 6I/IOCI/ICT6MBI,

CHUCTEMBI,
CBOMCTBA

KHUBBIX CHCTEM, OOMEH BEIECTB,
pa3MHOXXEHHME,  POCT,  pa3BUTHE,
HACJIEICTBEHHOCTh,  W3MEHYUBOCTb,

Pasapa’)knuMoCTb, SHEPro3aBUCUMOCTD,

YPOBHU OpraHHu3alu JKU3HHA
(buocucrem).

XapakTepus3oBaTh PUHIUIIBI
OpraHu3aIu ouocucreMm:
OTKPBITOCTb, BBICOKAasI
YIOOPSAOYEHHOCTh,  CaMOpEryJisiius,
MEePaApXUYHOCTD.

[Tepeuncnars YHUBEpPCAIbHBIE
CBOMCTBaA J)KHUBOTO: €IUHCTBO
XHUMHYECKOTO COCTaBa,
pa3IpaxXxuMocCTh, JIBHOKEHUE,
roMeocras, pocT U  pPa3BUTHE,
HaCJeICTBEHHOCTh, H3MEHUHUBOCTD,
3BOJIIOLIMS (mpucnocobneHue K

WU3MEHSIOIMCS YCIIOBHSIM).

[TpuBoauTh mpuUMEpbHl  OUOCUCTEM
pPa3HOrO0 ypOBHS OpraHu3alliM |
CpaBHUBATh MPOSIBIICHHUS  CBOWCTB

JKUBOI'0 Ha pa3HbIX YPOBHAX.

JUTEPATYPHBIM SI3BIKOM, OTBET
CaMOCTOSITEIbHBIM.

OTMeTKa «XOPOIIO»:

OTBET MOJHBIA U MPaBUIbHBII
Ha M3YyYEHHBIX
TEOpH, MaTepuall U3JIOKEH B
ONpeICIICHHOI

OCHOBAaHHU

JIOTHYECKOH
MOCJIENOBATENLHOCTH, npu
— Tpm
OIINOKH,

OTOM JOOMNYHICHBI JBC
HECYLIECTBEHHBIE
HCIIPAaBJICHHLIC 110
TpeOOBaHUIO TIPETIOABATEIIS.
OT1merka
«y/I0BJIETBOPHUTEIbHO:

OTBCT HOHHLIﬁ, HO IIpH 3TOM

JOMyLIeHa CyILIECTBEHHAs
omuOKa UM OTBET HETIOJHBIN,
HECBS3HBIN.

Ormerka
«HEYI0BJIETBOPUTEIbHO» !
Ipu  OTBETE  OOHAPYKEHO
HEMOHMMaHUE  OOydamlerocs
OCHOBHOTO coJiepKaHus
yuyeOHOro  Marepuaia  WIH
JOTTYIIEHBI CYIIIECTBEHHBIE
OLINOKH, KOTOpBIE
oOyvaronuiics  HE  MOXET

UCIPaBUTh MpPU HABOJASIIUX
BOIIPOCax MpernoaBaTes.
Onenka KOHTPOJIbHBIX
TeCTOBBIX padoT

OTMeTKa «OTJIMYHO»:
90%-100% IIPaBUJIBHBIX
OTBETOB OT 3a/IaHHM.

OTMeTKa «XOpPOLIO»:
70%-89%
OTBETOB OT 3a/IaHUM.

IMpaBHUJIbHBIX

OTMeTKA
«Y/IOBJIETBOPUTEIHLHO:
50%-69% IIPaBWJIBHBIX
OTBETOB OT 3aJaHUMH.

OTtMmeTKa
«HEYTOBJIETBOPUTETbHO:
50%
OTBETOB OT 3aJIaHHH.

MCHEC IMpaBUJIBHBIX

Onenka NMUCbMEHHBIX

WHINBUIYyaJIbHBIX
3aJIaHUi,

BEITIOJTHEHUE
MPAKTUYECKHUX padoT,
pabota c¢ atiacom u
KOHTYPHOM KapToi,
nuddepeHIpOBaHHBIN
3auer.
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XapakTepu3oBarth OCHOBHBIE
MPOLIECCHI, npoTeKalImue B
OmocuctemMax: OOMEH BEIIECTB H
npeBpalicHue SHEPIHUH,
CaMOBOCIIPOU3BEICHHE,
CaMOpETYJISIIKS, Pa3BUTHE.
CoOmomaTe  mpaBwiia  OEpeKHOTO

OTHONIEHUS K KUBOU MPUPOJE.

Tema 3. XuMHYecKHii cocTaB M
CTPOCHHUE KJIETKH.

PackpriBaTh copepxaHue TEPMUHOB U
MOHSTHH: 3JIEMCHTHI-OMOTCHBI,
MAaKpO3JIEMEHTbI, = MHKPOAJIEMEHTHI;
MUHEpaJbHbIE BEILECTBA, MOJEKYJIA
BOJIbI KAaK  JUIOJb, BOJOPOJHBIC
CBSI3H; ruapoUIbHBIC n
ruipohoOHBIC BEIIECTBA.

Jlokas3eIBaTh €IUHCTBO 3JIEMEHTHOIO
cocTaBa KaK OJHO U3 CBOMCTB
JKHBOTO.

PacnpenensaiTe XUMUYECKHUE JIEMEHTHI
o rpymnmnaMm B

KOJINYCCTBCHHOI'O

3aBUCUMOCTH  OT
[IPEACTABUTEIILCTBA B OPraHU3ME;
XapakTepU30BaTh pOJIb  OTACIBHBIX
JJIEMEHTOB.

BbIABIATE CBSI3p MEXIYy COCTaBOM,
CTPOCHHEM MOJIEKYJIbl XHMHYECKOTO
COeIUHEHUS U ero (QyHKIUSIMU B

Kierke. PackpbiBarh  coaepikaHue
TEPMHHOB U  TOHATHH:  Oenkw,
IIOJIUMEPBHI, MOHOMEPBI,
AMHUHOKMCIIOTBI, TIENITHUJHAS CBS3b,
TTOTUTICITH]T, JICHaTypalusl.

XapakTepu3oBaTh O€NKH Kak KJacc
OpPraHUYECKUX COEIMHECHU;
KJIaCCU(UIIMPOBATh UX MO CTPOEHUIO
(rnoOynsipuble  ©  GUOPMILISPHBIE
6enkn), HepeunciiTh u
XapakTepu3oBaTh (QYHKLIUU OENKOB.
PackpbIBaTh cojiepKaHue TEPMUHOB U
NOHATUN:  (EpPMEHTbI,  aKTUBHBIM
IEHTp, cyOcTpaTHast CHEIU(UIHOCTD,
KOo(pepMeHThI, OEJIKU-aKTUBATOPHI |
OeNKU-UHTHOUTOPHI.

VYka3piBaTh OTIWYUSA (HEPMEHTOB OT

KOHTPOJIbHBIX padoT
OTMeTKa KOTJITHYHO»:

OTBET IOJIHBIM U NPABUIbHBIN,
BO3MOXXHA  HECYIIECTBEHHAas
omnokKa.

OTMeTKa «XOpOoIIo»:

OTBET HETOJHBIH WIn
JIONyIlleHO He Oojee NBYX
HECYIIECTBEHHBIX OIITHOOK.
OT1meTka
«Y/IOBJICTBOPHUTEJILHO»:
paboTa BBHIMIOTHEHA HE MEHee
4YeM Ha MOJIOBUHY, JOMYyIIeHa
OJlHA CYIIECTBEHHAs OIMOKa U
npu TpH
HECYIIECTBEHHBIE OLTUOKHU.

3TOM  JBE  —
Ormerka

«HEYT0BJIETBOPUTETbHO»:
paboTa BBIMOJHEHA MEHBIIIE
YyeM  Ha

IMOJIOBUHY N

COACPIKUT HECKOJIBKO
CYILIECTBEHHBIX OMIHOOK.
Onenka
3agauu
OTMeTKa «OTJIHYHO» !

B JIOTHYCCKOM pPACCYXKJICHUU U

YMEHHIl pelaThb

pelIeHny omuboK HET, 3a/1a4ya
pelieHa paIMoHaATBEHBIM
CrocoooM.

OTMeTKa «XOpOLIO»:

B JIOTHYECKOM DPACCYKIECHUU H
pELIEHNN HET CYHIECTBEHHBIX
olMOO0K, HO 3aJjaua pelieHa He
palMoHaIBHBIM CIIOCOOOM WITH
JIONyIIEHO He Oojee NBYX
HECYIIECTBEHHBIX OIIMOOK.
OrTmerka
«Y/AOBJICTBOPHTEJIBLHO».

B JIOTUYECKOM PpaCCYKICHUU
HET CYILIECTBEHHBIX OIINOOK,
HO [IOMYIEHA CYLIECTBEHHAs
omunOKa B MaTeMaTHYECKUX
pacuerax.

Ormerka
«HEYHOBJIETBOPUTEIbHO»:
HUMEIOTCS CYILLIECTBEHHBIE
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HCOPTaHUYCCKUX KaTaJIn3aTOPOB.

OOBsACHATH poiib  (EpPMEHTOB B
(YHKIIMOHUPOBAHUU JKUBBIX CHUCTEM,
B IIPOMBIIUICHHOCTH, B MEIULUHE, B
IIOBCEIHEBHOMI

PaCKpBIBaTI) COACPIKAHUEC TCPMUHOB U

KHU3HHU YCI0BEKa

MMOHSATHH: YIJI€BObl, MOHOCaxapuihbl,

Jicaxapuibl, TIOJTHCaXapUIbl,
IJII0KO3a, pubo3a, e30KcHpubo3a,
caxaposa, JaKTO3a, MaJIbTO3a,
Heiroo3a  (KJIeTdarka), Kpaxmadm,
[JIMKOTEH; JIMIHUIbI, TPUTIUIICPHIBI
(xkupbl, Macna),  Qochoaunumsl,
CTEPOU/IBI.

XapakTepu30BaTh YIJICBOJIbI, JIUITHIbI
KaK KJ1ace OpPraHUYECKUX
COCIMHEHU.

Knaccudumuposats  yrieBoasl |

JUIUJBl IO CTPOCHMIO; IEPEYUCIIATH
(GYHKIMH YTII€BOIOB U JIUIINIOB.

Cxemarnyecku U300paxarb CTpOCHHUE
MOJIEKYJI
PackpbIBaTh conepkaHue TEPMUHOB U
HOHATUI: J€30KCHPUOOHYKIEHHOBAs

yriieBoa0B, JIUIITMAO0B.

kucinota (JAHK), puGonykienHoBas

KHCJIOTA (PHK), HYKJICOTH]I,
MOJIMHYKJIEOTHIHAS 1enb
(MONMMHYKIEOTHL),

KOMIUIEMEeHTapHOCTh, ¢pyHkuuu JJHK
(xpaHeHue U
HaCJIEICTBEHHON
BUIEI PHK
TPaHCIIOPTHA,

nepeaaya
uHpOpMaInn);
(uH(opmaroHHas,
pubocomanbHas);
aZieHoO3UHTpHUochar (AT®),
MaKpOIPrHYECKast CBS3b.
XapakTepu3upoBaTb  HYKJICHHOBHIC

KHUCJIOTHI KaK XUMUYECKHE
COEIMHEHUS u HOCHUTENH
HACJICICTBEHHOW NH(OPMAIIUH.

OtmedaTh OCOOCHHOCTH CTPOCHHS
MOJIEKYJT ~ HYKJIEHMHOBBIX  KHUCIOT
(AHK, PHK) u AT®. Cxemaruuecku
n300pakaTh CTPOCHUE HYKICOTHIOB,
MOJIEKYJT HyKJIEMHOBBIX KUCTIOT, ATD
PackpsiBaTh comepxaHue TEPMUHOB U
MTOHATHI:

KJICTKaA, OUTOJIOTUA,

OIMMOKH B JIOTUYECKOM
pacCyXJIeHUH U PELICHUH.
Ouenka BbITIOJIHEHUSI
NPaKTHYECKUX
(1abopaTopHbIX) padoT MO

omoJioruu

OTMeTKa "oraam4HO"'
CTABHUTCS, ecJn
o0yuarouuiics:

- MPABWJIBHO OMPEIeIINI
LI€JIb OIIBITA;

- BBITIOTHWI  paboTy B
MOJIHOM o0BeMe c

CcOOIIOIEHUEM HEOOXOIUMOU

MOCJIENOBATEIHLHOCTH
MPOBEACHUS OIIBITOB H
U3MEPECHU;

- CaMOCTOSTENIHHO 51
palMoOHaIbHO  BBIOpaT U
[TOJITOTOBUJI JUISt OIbITa
Heo0XoIuMoe

o0opy/noBaHuE, BCE OIbBITHI
MpoBel B  YyCIOBHSIX H
pexuMax, 00eCIeurnBarOIINX
MOJIYYCHUE  PE3YJIbTaTOB M|
BBIBOJIOB ¢  HauOoJbIIcH
TOYHOCTBIO;

- HAy4YHO TPaMOTHO,

JJOTHYHO OIIncCal H&6J’IIOI[CHI/I$I
n C(l)OpMy.]'II/IpOBaJ'I BBIBOAbI U3
OIIbITA.

- B IIPEICTaBICHHOM
OTYeTe IIPaBUIIBHO u
aKKypaTHO  BBIIIOJIHUI ~ BCE
3amMcy, TaOIMIbl, PUCYHKH,
YEPTEKH, rpaduku,
BBIYHCIICHUS u crenan
BBIBOJIBI;

- IIPABWJIBHO  BBIITOJIHUI
aHaJIN3 MOTPEIIHOCTEH;

- IIPOSIBIISET
OpraHMU3aIOHHO-TPYIOBbIE
YMEHHS ;

- AKCIEPUMEHT
OCYLIECTBISET M0 IUIAHYy C

Y4eTOM TCXHHUKU
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PacCKpbIBaTh COJIEPIKAHUE TOJOKEHUN
KJIETOYHOU TEOPUH.
Ilepeuncnarb W XapakTEpU30BaTh

OCHOBHBIC ME€TOJbI M3YUCHUSA KIICTKH

(mpuroTtoBiieHHE Cpe30B,
OKpallluBaHUE, MUKPOCKOMHPOBAHUE,
ueHTpudyruponanue,

KYJIbTBUPOBAaHUEC KJIETOK W TKaHEH.
PackpeiBaTh conmepikaHue TEPMUHOB U
TIOHSITHIA: KIETKU (dyKapHOTHYECKas,
MPOKAPUOTUYECKAs ), TUTa3MaTHIECKast
MeMOpaHa (mna3manemma),
IIMKOKAJIMKC, TPAHCIOPT  BEIIECCTB
(TacCUBHBIN, AKTUBHBIN), HIOLMTO3
(parounTo3, MUHOLKTO3), PK3OLMTO3,
KJICTOYHAsl CTEHKA, HYKJICOU/I.

CpaBHuBaTh MEXy coboit
YKapUOTHYECKUC 51
MIPOKAPUOTUYECKUE KIIETKH; OTMEYATh
CXOJCTBO W PA3JIMYUS B CTPOCHHH
KJIETOK OakTepui, JKHBOTHBIX,
pacTeHnii W TpuOOB PackpbiBaTh

COACPIKAHUC TCPMHHOB H TIOHSITHM:

LUTOIIIa3Ma, OpraHOM B,
sHpomutasmatuueckas cetb  (OIIC),
anmapar  [odpIKH,  JH30COMBEI,
BaKyOJIb, MHUTOXOHAPHUH, TUTACTH]IBI
(XJIoponIacTsl, XPOMOILIACTHI,
JIEMKOMIIaCThI), pudoCOMBI,

MUKPOTPYOOUKH, KJIETOUYHBIA LIEHTP
(meHTpocoma), PECHUYKH, >KTYTHUKH,
A71po, siepHast
o0oJyiouKa, KapuoIuia3ma, XpoMaTHH,

BKIIIOYUCHUA,

AJIPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHHE
AYKapUOTHUYECKOMN KJIETKHU o
HN300paKCHUSIM " Ha
MUKpOIIpenaparax;

KJaccu(uIUpoBaTh  OpPraHOUABl B
3aBHCUMOCTH OT OCOOCHHOCTEH uX
CTpOECHUS (omHOMEMOpaHHbIE,
IByMeMOpaHHblE, HEMEMOpPaHHBIE);
OIHCHIBATh byHKIIUU KaXKI0T0

OpraHoMJia B KJIETKE.
XapakTepu3oBaTh KIETOYHOE SIPO

Kak MCECTO XpaHCHUA, MNCpeaavyun

0€30MacCHOCTHM M TPaBHII
paboThl ¢ MaTepualaMH U
00opynOBaHUEM.

OT1meTka "xopomo"
CTABHTCSI, eciIn
o0yuaromuics BBINNOJTHHIJI

TpeOoBaHusl K omeHke 'S'",
HO:

- OIIBIT HpOBOI[I/IJI B
yCJIOBI/ISIX, HEC
00€ecIeYnBarOIINX
JIOCTaTOYHOM TOYHOCTH
HU3MEPEHHUI;

- ObUIO JOMYILIEHO JBa-

TPH HeJoueTa; He 0oJiee 0THOM
HerpyOoil ommOKH W OJHOTO
HEJI0YeTa,

-3KCTICPUMEHT IPOBEICH HE

[MOJHOCTHIO; B OIHMCAHHUU
HaOJIIONeHUH n3 OIIBITA
JOTTYCTHI HETOYHOCTH,
BBIBOJIBI CAEJIAJI HEMOIHEIE.
OTtMmeTKa
"'y10BJI€TBOPUTEIHHO"
CTABHUTCS, ecJn
o0yuarouuiics:

- NPaBUIBHO OIPEIEITHIT
I1eJTh OTBITA;
- pabory
MpaBWIBHO HE MeEHee YeM
HaMoJIOBUHY, OJHAKO O0BEM
BBITIOTHEHHOW 4YacTH TaKoB,

BBIIIOJIHACT

9TO  TO3BOJISET  TOJYYUTh
MMpaBHUIIBHBIC PE3YIbTAaTbl U
BbIBOIbI 10 OCHOBHBIM,
MPUHIOUITAAIBHO Ba’>XHbIM
3amadyaM  paboTel;  TOIOO0p
obopynoBaHus, 00BEKTOB,
MaTepHalioB, a TaKXe pabOThI
0 Hayajly OIbITAa  OIBIT
MIPOBOTUIICS B
HEpallMOHAJIBHBIX YCII0OBUSAX,

9TO TMPHUBENO K TIOJTYYECHUIO
pe3ynpratoB ¢ Oousblieit
MOrp€IIHOCTbIO; WK B OTUETe

ObuIM JIOMyIIEeHbl B OOIIei
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(yaBoeHHE XpOMOCOM) M peanu3aluu
(TpaHCKpHIILIHS) HACJEICTBEHHON
UH(POPMALIUU KIETKH.
[lepeuncnars u
KOMIIOHEHTHI si/ipa U UX (PyHKLHUU.
CxemMaTM4HO uU300pa)xaTrbh CTPOCHHE
PACTUTENBHOM U JKUBOTHOM KJIETKU

OOBSICHATh OMJIOTMYECKOE 3HAUYECHUE

OIINCBhIBATh

TPAHCIIOPTA BEILIECTB B KJIETKE.
Tema 4.
KJIETKH.

KuzHeneareJabHOCThL

PackpbiBaTh conep)kaHne TEPMUHOB U

MOHSATUI:
oOMEH BeIIeCTB U MpeBpallcHHe
SHEPrUu (MeTabomu3m),

ACCUMIJISIINS, TJIACTHYCCKHI OOMEH,
JUCCUMUNIIANINA, 3HepFeTH‘{eCKI/II>JI
dhotomms,

MEPEHOCYUK

o0MeH, dboTocuHTeE3,
docdopmimpoBanue,
POTOHOB, XEMOCHHTE3.
OnwuceiBaTh (OTOCUHTE3, IMPOIECCHI,
NPOTEKAIIIME B CBETOBOW M
TEMHOBOH (ha3ze.

BBISIBIIATE  IPUYMHHO-CJICICTBCHHBIC
CBSI3U MEXTY

COJIHEYHOU 3HEPTUH XJIOPOPHIIOM

IIOTJIOIIEHHUEM

U CUHTE30M MoJieKyn ATO.
CpaBHHUBATh HCXOIHBIC
TIPOJTYKTHI
MPOTEKAHUsI PEAKIMN CBETOBOUW U
TEMHOBOM (ha3bl poTocHHTE3A.

CpaBHHBaTh ¢doTocuHTe3 u

BEIECTBA,

KOHCYHBIC n yCiloBu#Aa

XEMOCHHTE3.
OuenuBaTh 3HaueHUe (HOTOCHUHTE3A U
XeMOCHHTEe3a ISl JKU3HU Ha 3emJie
PackpbiBaTh coiep:kaHue TEPMHHOB U
MOHSTUN: JHEpreTuYecKuid oOMeH,
TJINKOJIN3, MOJIOYHOKHCIIO€
OpokeHHe, CIHUPTOBOE OpOXKEHHE,
OMOJIOrHYeCcKOe OKHCIICHHE,
KJICTOYHOE JIbIXaHUE, JUCCUMUIISIHS,
bepMeHT.

Xapaktepru3oBaTh OOMEH BEIIECTB M
MpeBpalleHne YHEPTUr (METaboIN3M)
KaK OJIHO WX CBOMCTB )KHBOTO.

[lepeuucnsrsp 0COOCHHOCTHU

CIIO)KHOCTH He Ooyee IBYX
omuOOoOK (B 3alMCAX CIUHUIIL,
M3MEpEHUSIX, B BBIYUCIICHUSX,
rpadukax, TabiauIax, cxemax,
aHaJIM3e TOrPEIIHOCTEH U T.1.)
HE NPHHIUIHAAIBHOIO IS
JTAaHHOW paboTHI XapakTepa, HO

NOBJIMABUIMX HA pe3yibTar
BBIIIOJTHEHMS; WIN HE
BBIIIOJTHEH COBCEM WU
BBIIIOJJHEH HEBEPHO aHAIN3
IIOIPELIHOCTEM;

- poBell OIIBIT c
MIOMOILBIO npenoaBarTes;

WM B XOJI€ MTPOBEICHUS OIbITa
Y U3MEPEHHH ObLUIN JOMYIIECHBI
OIHUOKHU B ONMCaHUH
HaOJIIOIEHUH,
(hopMyJIMPOBaHUH BBIBOJIOB;
rpyoyto
OLIMOKY B XOJ€ HKCIIEPHUMEHTa
(B 0OBSICHCHUH, B
opopmieHnn  paboOTB, B

CO6J'IIOI[€HI/II/I npaBuJI TCXHUKHU

- JIOITYCKaeT

Oe3omacHocTH Tpu padbore ¢

MaTepHaaMH "
00opy/10BaHuEM), KOoTOpas
HCIPABIIAETCS MO0 TPEOOBAHUIO
Mpero1aBaTels.

Ormerka

""Hey/10BJIETBOPUTEJIBHO"'

CTABUTCH, ecJIu
o0yuarouuiics:
- HE OTIpe eI

CaMOCTOSITEITLHO TIEJTb OITBITA;
- BBITIOJIHWJI paboTy HeE
MOJTHOCTBIO, HE TIOATOTOBHII
HY)KHOE€  00OpyJOBaHHE U
00bEM BBIMOJIHEHHOW YacTH
palboThl HEe MO3BOJISIET CAeaTh
MIPABUIILHBIX BBIBOJIOB;

- OMBITBI,  W3MEPEHUH,
BBIYHCIICHMS, HaOJIIOICHUS
MIPOU3BOIMITHCH HETIPABIIIBHO;
- B Xoie paboTel U B

oTyere  OOHApYXWJIHCh B
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MUTACTUYECKOTO W JHEPTreTUYECKOTO
oOMeHa B KIIETKE;, YCTaHABIIUBAThH
B3aMMOCBSI3b MKy HUMHU.
PaznuuaTh THIIBI 0OMEHa BEIIECTB B
KJICTKE: aBTOTPO(HBIH u
reTepoTPOQHBIA.

OnwuceIBaTh 3Tallbl 3HEPTETHUECKOTO
oOMmeHa (IOATOTOBUTEIBLHBIH,
OCCKUCTOPOIHBIN, KHUCIOPOAHBIN) U
CpaBHUBATh UX MEXY COOOii.
XapakTepus3oBaTh peakuuu
TJIMKONIN3a, OpPOKEHUS, KIETOYHOTO
JIBIXQHHUS;

CJIICACTBCHHBIC

BBISBIIATh TIPUYMH-
MEXIY

HO-
CBS3U
[JIMKOJIM30M, KIJIETOYHBIM [JbIXaHUEM
U cuHTE30M Mosiekys1 ATO.

CpaBHuBaTh 3P PEKTHBHOCTD
0OECKHCIOPOAHOIO U  KUCJIOPOIHOIO
JTaNoB

PackpsiBate  conep:kaHue

TCPMHHOB n TIOHSTHH: I'€H,

FCHCTHYCCKUH  KOJ,  MAaTPUYHBIN
CUHTE3, TPAHCKPHIIIHUS, TPAHCIISIIMS,
KOJOH, pubocoma,

OeHTpajlbHasd Aa0rma MOJ'ICKynSIpHOfI

AHTHUKOJOH,

OMOJIOTHUH.
OnpenensiTh CBOMCTBA TEHETUIECKOTO
KoJia (TPUIJIIETHOCTh, OJTHO3HAYHOCTb,

BBIPOXKJIEHHOCTb, YHUBEPCAJIBLHOCTb,
HENEepPEeKpPbIBAEMOCTb,
HENPEPBIBHOCTH).

OnuceBaTh  3Tambl  peaau3aliu
HACJIE/ICTBEHHOM  MHpOpMaluu B
KIIETKE.

CpaBHUBaTh peakUud MaTPUYHOIO
cunte3a Monekyn PHK wu Oenka B
KJIETKE

PackpeiBate  conmepxkanue

BHPYC,
BUPYCOJIOTHUSA, Karcui, Oaktepuodar,
BUPYC HUMMYHOACPUIIUTA YEIOBEKa
(B1Y), oHKOTE€HHBIE BHPYCHI.
XapakTepu3oBarth BUPYCHI
dopmy
OCOOEHHOCTH CTPOCHHUSI M )KU3HEHHBIN

TEPMHUHOB WM  IOHSATHUM:

KakK
HEKJIETOYHYO JKW3HU,
LIUKJI BUPYCOB.

OnuceIBaTh KM3HEHHBIN IIUKJ BUpYyca

I/IMMyHO,[[e(I)I/II_[I/ITa YCJIOBCKA,

COBOKYITHOCTH BCC

HEJOCTaTKH, OTMEYCHHBIE B
TpeOoBaHUX K oreHke "3";

- Jomyckaer  aBe  (m
OoJsiee) rpyObIe OMMMUOKH B X0O/1€
9KCIIEPUMEHTa, B 00BSCHEHUH,
B odopmieHun paboOTH, B
COOJIOICHUM TIPABHJI TEXHUKU
0e30macHOCTH TIpH paboTe ¢
BEIIECTBAMH u
o0opynoBaHUEM, KOTOpHIE HE
MOXKET UCHPaBHTh JaXe II0
TpeOOBaHUIO MPEnogaBaTess.

[Ipumeuanue. B tex ciyyasx,
Korjla o0y4arouuiicss moxasasn
OpUTHHANIGHBI U  Haubousee
palMOHANBHBIA  MOAXOH K
BEITIOJTHEHUIO paboTBl W B
nporecce
n30exan

paboTel, HO HE

TEX N HHBIX

HEJIOCTaTKOB,  OILICHKa  3a
paboThI
YCMOTPEHHIO  IPEToIaBaTelst

MOXKET OBITh IIOBBIIIEHA IIO

BBIITOJIHCHHUC 10

CPaBHEHHIO C yKa3aHHBIMU
BbIIIIE HOPMaMH.

Ounenka ymMeHHil NPOBOIMTH
Ha0M0eHus1 (YYUTBHIBAETCS

NMPaBUWJIBHOCTL IIPOBCACHMS

yYMeEHnue BbBIACJIATH
CyInEeCTBEHHbIC NPpU3HAKH,
JIOTUYHOCTDb H HAYYIHYIO

rpaMOTHOCTH B 0(pOPMJICHUH
pe3yJbTaToB Hal/0eHHe M
B BBIBO/AX).

OueHka «OTJIHYHOY . -

OpaBUIBHO MO  33JaHUIO
IIPOBEJIEHO Ha0IIo1eHuE;
BbIJICJICHBI CYIIECTBEHHBIE
IpU3HAKE, JIOTHYHO, HAy4YHO
IPAMOTHO o(opMmIIeHbI
pe3yabTaThl HAONIOACHUS W
BBIBOJIBI.

Ouenka «xopomo»: -

IIpaBHUJILHO oo 3aJaHHIO
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pasnuyath Ha pucyHkax BTM (Bupyc
TabayHOM Mo3auku), OakTepuodar,
BHY. OO6ocHOBBIBaTE W COONIOIATH

MEpHI npOPUITAKTUKH
pacrpoCcTpaHeHHSI BUPYCHBIX
3a00eBaHU (pecriupaTopHsbIe,

KJIEIIEBOU
suuedamur, BUY-undexus)

Tema 5. JKusHenesTeJaIbHOCTh H
HHAUBHUAYAJBHOE pa3Burue
OPraHM3MOB.

KCITYyAOYHO-KHUIICYHBIC,

PackpbiBaTh conep)kaHne TEPMUHOB U

IOHATHH: KJIETOYHBIN UK,
uHTepdasa, perIuKamus, XpoMocoma,
KapUOTHII, raruIONIHBIH,

JTUTIJIONIHBIE  XpOMOCOMHBIH HaA0o0p,

XpOMAaTHbI; MHTO3; €ro CTajauu:
npodasza, meradasza, anadasa, TeIo-
daza.

OHI/ICBIBaTB )KI/I3HGHHI)II71 ITUKJI
KIJIETKH, MIEPEUUCIIATh u
XapaKTepU30BaTh HEPHOIBI

KJIETOYHOIO0 LUKJa, CPAaBHUBATh UX
MEXy COOOH.
OnucelBaTh  CTPOEHHE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPAaBHHUBATH
XPOMOCOMHBIE HAOOPHI KIJIETOK.
CpaBHUBaTh CTaIMN MUTO3A.
Paznuuate Ha Mukpompenaparax u
PHUCYHKaX CTaJul MUTO3A.
PackpbIBaTb OHMOJIOIMYECKHI CMBICT
MHTO32.

PackpbIBaTh cojiepKaHue TEPMUHOB U
MTOHATUI:

Pa3MHOKEHHUE, KJIOH,

IIOJIOBBIE KJIETKH (rameTsl),

SMIEKIIETKA, CIEePMATO30M, 3Ur0Ta,

JCIICHHUEC HaaABOC, IIOYKOBaHHC,
CriopyJsius, (bpaFMCHTaLII/IH,
BCIr€TaTUBHOC Pa3MHOKCHUC,

CCMCHHOC PAa3MHOXCHUC, OIBbIJICHUC,
JIBOMHOE OINIOAOTBOPCHUC, ITIOJIOBBIC

JKEJIE3bI, CEMCHHUKH, SSUMYHUKH,
OILJIOIOTBOPEHUE (HapyHOE,
BHYTpPEHHEE).

XapakTtepu3oBaTh OCOOEHHOCTH |

3HaueHHe Oecloioro M IOJOBOIO

MPOBEJICHO HAONIOACHUE, IPH
BBICTICHUU  CYIIECTBEHHBIX
MPU3HAKOB y HaOIII0JaeMOTo
oObekTa (Tporiecca), Ha3BaHbI
BTOPOCTEIICHHEIC;

‘JOTyIIeHa HEOPEeXKHOCTh B
opopmiieHnH HAOIIOJICHUE U

BBIBOJOB.

Ounenka
«Y/IOBJICTBOPUTEJBHOY: -
JOTTYIIEHbl HETOYHOCTH, 1-2
omunoka B IIPOBEACHUHU
HaONloJIeHne 1O  33/IaHHUI0
MpernoaBaTeis;

npu BbIJICTICHUH

CYIICCTBEHHBIX TPHU3HAKOB Y
Ha0JII01aeMOT0 o0BeKTa
(mpouiecca) BBIJIETICHBI  JIUIIH
HEKOTOpBIE, JIOTTYIIICHBI
ommbku (1-2) B odopmiennn
HaOJIIOZICHUE Y BBIBOJIOB.
Ounenka
HEY/I0BJETBOPUTEIBHO»: -
nomyiiensl omubku (3-4) B
MPOBEACHUU HAOJIOJICHUE 10

3a[IaHUIO YUUTEIS,

*HCIIPpaBUJIBHO BBIICJICHBI
MpU3HaKa Ha0JI10/1TaeMOT0
o0BbeKTa (mpomecca),

nomyiiensl ommbku (3-4) B
opopmiieHUrn HaAOMIOAEHUN U
BBIBOJIOB.
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Croco00B pa3MHOXKEHHUS. BbrIIensarsb
BUIBI  OECIOJIOTO  Pa3MHOKCHHS,
BBISBJISITH ~ B3aUMOCBSI3M  MEXIY
dbopmamu ¥ cioco0aMu pa3MHOKEHUS
U MX OMOJIOTUYECKUM 3HAUCHHUCM.
Bnanerp npuémMamMm BEreTaTUBHOTO
Pa3MHOKCHUsSI KYJIbTYPHBIX PacTCHHM
(Ha TpUMepe KOMHATHBIX)
XapakTepu30BaTh IOJOBBIC KICTKH:
SIAIICKJICTKH, CIIEPMATO30M 1B,
BBISIBJISITH OCOOCHHOCTH UX CTPOCHUS
PackpeiBaTh conmepikaHue TEPMUHOB U
NOHATUI:  pa3MHOXKEHHE,  KJIOH,
MTOJIOBBIE KJICTKH (rameTsr),
SUEKIICTKA, CIEPMAaTO30M/I, 3HIrOTa,
JICTICHHE HaJIBOE, MIOYKOBAHUE,
CHIOP YIS, (dparmenTanus,
BEreTaTHBHOE pa3MHOKCHHE,
CEMEHHOE pa3MHOXXCHHE, ONBLICHHE,
JBOMHOE OIUJIOJJOTBOPCHHE, ITOJIOBBIE

JKeNe3bl,  CEMCHHHKH,  SHUYHUKH,
OILJIOJIOTBOPEHUE (HapyxHoOe,
BHYTpPEHHEE).

Xapaktepu3oBaTb OCOOECHHOCTH |
3HaYeHHe Oecroyioro M  IOJIOBOTO
Croco0OB pa3MHOXKEHHUs. Bbiaensarsb
BUIIbI  O€CIONOro  pa3MHOMKEHUS,
BBISBIISTE B3aUMOCBS3H MEXTY
dbopmamu ¥ criocobaMu pa3MHOKEHUS
1 UX OMOJIOTHYECKUM 3HAUCHUEM.
Bnagets npuémamu BEreTaTUBHOTO
Pa3MHOKEHUS KYJIbTYpPHBIX PacTeHHUI
(Ha TpuMepe KOMHATHBIX).
XapakTepu3oBaTh TOJIOBBIE KIIETKH:
SIATIEKIIETKH, CIIepMaTO30H/Ibl;
BBISIBJIAITH OCOOCHHOCTH UX CTPOCHUS
PackpriBaTh comepxaHue TEPMUHOB U
MOHSTHMN: MeHno3, KOHBIOTaIHs
XpPOMOCOM, nepeKkpecT
(KpOCCHHTOBEP) XpOMOCOM, TaMETHI.
XapakTepHu30BaTh MeH03 Kak crocod
KJIETOYHOIO JICJICHHSA, OIMCHIBATH
ME03 MO0 CTaausiM; CpaBHUBATh
CTaJuu MeHo3a 1 MUTO34a.

Paznuuate Ha puCyHKax CTaauu
Meii03a; pacKphIBaTh OMOJIOTHYECKOE
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3HAYECHUE Meno3a PackpsiBathb
COJCpKaHUE TEPMHHOB U IIOHSATHIA:
raMeTOIeHEs, CIIEPMAaTOIEHE3,
OOI€HE3, CIIEpMAaTO30M[, aKpocoMma,
AWLIEKIIETKA, TIOJISIPHBIE TEIIbLA.

XapakTepHu30BaTh 0COOEHHOCTH
ramMeToreHesa y JKMBOTHBIX M €TI0
CTaJIu{, TIOJIOBBIE KIIETKU >KUBOTHBIX
U OIKACHIBATH IIPOLIECC UX Pa3BUTHSL.

CpaBHuBath CIIepMaTOreHes 51
OOI'EHE3.

OnuceiBath OIUIOZOTBOPEHUE,
Ouosornyeckoe 3Ha4YeHUe
OIJIOJIOTBOPEHHUSI PackpbiBaTh

COJZICp’KaHHE TEPMHHOB M TIOHSTHI:
OHTOTEHE3, 3MOpHOreHe3, 3Hrora,
npoOiieHue, OyracTtoMepel, MopyJa,
Onacryna, Omacrouenb, racTpyia,
HelpyJia, OpraHOreHe3; 3apOJIbIIICBhIC
JMCTKU:  JKTOJAEpMa,  Me30/epMa,

SHTOZCPMA; OCTAIMOPHUOHATIBHOE
pa3BUTHE: TPSIMOEC U  HENpPSIMOC
(TMYUHOYHOE); MeTraMopdo3,

Meracropa, MUKpPOCIOpa, MbLUIBIEBOE
3€pHO,  CIEPMHH,  3apOJbIIIEBBIN
MEIIIOK, IBOTHOE OIUIOJOTBOPEHUE.
Onpenensth 3Tanbl 3MOPHOHATIBHOTO
pa3BUTHS XOPAOBBIX Ha CXemax u
npernapaTax M ONUCHIBATh MPOIIECCHI,
MPOUCXOASAIINE Ha KaXKIOM JTarle.
CpaBHMBaTh TEPUOJBI OHTOIEHE3A;
npsMoe M HenpsAMoe (JMYMHOYHOE)
noCcTAMOPHOHATIBHOE pa3BUTHE,
3apOJBINIM  YeloBeKa M APYTrux
XOpIOBBIX.

OOBsICHATH OMOJIOrMUYECKOE 3HAYCHHE
pa3BUTHUSA c MeTamopdo30M;
OTPULIATENIFHOE BIIMSHHUE aAJIKOTOJI,
HUKOTHHA W JPYTUX TEpPaTOreHHBIX
(GakTOpoB Ha pa3BUTHE 3apOJbIIIA
4eJI0BEKA.

OnuceiBaTh nporece JIBOMHOTO
OTUIOJJOTBOPEHUSI Y  IIBETKOBBIX
pacTeHuil.

Tema 6. HacaeacTrBeHHOCTH W
H3MEHYMBOCTH OPraHU3MOB.
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PackpriBaTh copepxaHue TEPMUHOB U
MOHATHM: TEH, TCHOM, TCHOTHII,
(GeHOTHUII, XPOMOCOMEI, aJUIeThHBIC
reHbl (ajuienau), TOMO3UroTa, reTepo-
3UT0Ta, JOMUHAHTHBIA MpU3HAK (T€H),
PEIEeCCUBHBIN MPHU3HAK (TEH), YUCTas
JIUHUS, THOPU]L.

[lepeuncnarh ©W  XapaKTepu30BaTh
METOJIbI TCHCTUKU:
TUOPUI0TIOTHIECKHIA,
UATOTCHETUYECKUM,  MOJIEKYJISPHO-
TCHCTUYCCKMI;  JIOMHHAHTHBEIC H
PEIECCUBHBIE TPU3HAKU PACTCHHH M
JKMBOTHBIX.

ITonp30BaThCS reHeTHYECKOMH
TEPMHUHOJIOTHEH U CHMBOJHUKOW MJid
3aIIUCH TCHOTHUITHYECKUX CXeM
CKpEILIUBaHUS PackpsiBath
COJIepKaHUE TEPMUHOB U MOHATHIA:
MOHOTUOPHUIHOE CKpelIMBaHUE,
(EeHOTUTTNYECKUE TpYIIIbI,
TUOPHUIOTIOTHYECKUI METO/T, YUCTHIC
JINHUH, JIOMUHUPOBaHUE T€HOB
(TosHOE, HEIOJIHOE), PacHICIUICHHE B
IMOTOMCTBE.

OnuceiBaTh METOAUKY TIpoBeaeHU [
MeHnenemM ONBITOB MO HM3YyYECHUIO
HAaCJIEIOBAHUA OJIHOM rapsl
MIPU3HAKOB y TOPOXA MOCEBHOTO.
PackpblBaTh colep)kaHHME 3aKOHOB
eAnHooOpa3us TUOPUIOB MEPBOTO
MOKOJICHUS M 3aKOHA PaCIIETUICHHUS.
OOBSICHITH TUTIOTE3Y YUCTOTHI TaMeT.
3anuceiBaTh CXeMbl MOHOTHUOPHUIHOTO
CKpEIIUBaHUs, OOBSACHSATE ero
[IATOJIOTHYECKUE OCHOBBI W peliaTh
TEHETUYECKHE 3aJjaun Ha
MOHOTHOPHUIHOE CKpELIUBaHUE.
PackpsiBaTh copepxaHue TEPMUHOB U
MOHSTHUMN:

TUTHOPHUIHOE CKpeIIBaHue,
aHAJM3HUPYIOIIEe CKpEIIMBaHHE.
OnuceiBath OonbITEl 1. MeHnens mo
M3y4YEHUIO HACJIeIOBaHMUs IBYX Tiap
MIPU3HAKOB y TOPOXA MOCEBHOTO.
PackpeiBaTh  comepxkaHue  3aKoHa
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HE3aBUCHUMOT'O HACJICAOBaHUS
MPU3HAKOB.

IIpuMeHATh MaTeMaTUYECKHil pacdyeT
C TMOMOILBK METO/Ia MEPEMHOKECHUS
BEPOATHOCTEH W 3alUCh C MOMOILBIO
(EHOTUTTYECKUX paauKanoB
paclICIUICHHs MPU3HAKOB Y IOTOMKOB
10 (EHOTHITY U TCHOTHITY.
3anuceiBaTh CXEMbl JUTHOPUIHOTO
CKpEIIUBAHUS, OOBICHSITH ero
LUATOJIOTHYECKUE OCHOBBI U PELIATh
TCHETUYECKHE 3aJa4u Ha
JTUTHOPUTHOE CKpEILIUBaHUE
PackpeiBath copepxaHue TEPMUHOB U
MMOHATHH: CICIUVICHHOE HacCJIeJOBaHHE
MPU3HAKOB, PEKOMOWHAIIUS T'CHOB,
TEHETUYECKUE  KapThl  XPOMOCOM,
MOpraHu/a.

Ha3piBaTk  OCHOBHEIC  ITOJIOKCHHS
XPOMOCOMHOM TEOpUHU
HacieAcTBeHHocTH 1.  MopraHna;
packpeIBaTh cojepkaHue padotsl T.
Moprana 10 CUEIJICHHOMY
HACJICIOBAHUIO TE€HOB U IPUYHHBI
HapyIIeHU CIICIJICHUS MEKITY
TeHaMHU.

3anuceiBaTh CXEMbI  CKPEIIUBAHMS
MpU  CIEIUIEHHOM  HACJEIOBAHUHU,
OOBSACHATh MPUYMHBI PEKOMOMHAIMU
TE€HOB, OIPENEHATh YHUCIO TPYII

CHOCTIIICHUA T'CHOB, pemaTtb
TCHCTUYCCKUEC 3aJJadl Ha CICIIJICHHOC
HaCJICJOBaHUC. PaCKpBIBaTB

Ccolep>)KaHUE TEPMUHOB U TOHATHIM:
XPOMOCOMHBIM ~ HabOp, ayTOCOMBI,
MOJIOBBIE XPOMOCOMBI, TOMOTaMETHBII
o1, reTeporaMmeTHbIN o,
CIICIIJICHHOE C IIOJIOM HACJICAOBaHUE

IMPU3HAKOB.
OOBICHATH OUTOJIOTUYCCKHUE OCHOBBEI
XPOMOCOMHOTO MCXaHHu3Ma

ONpeNieNIeHnsl TojJa y pa3Iu4yHbIX

OpPTraHU3MOB.
CpaBHUBaTh 3aKOHOMEPHOCTHU
HacJIeI0BaHMsI MPU3HAKOB,

CHOCIIJICHHBIX M HE CHCIVICHHBIX C
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IOJIOM.

Pemate renernueckue 3agauud  Ha
HACJICJOBAHKUE CLEILICHHBIX C IOJIOM
IpU3HaKoB. PackpbIBaTh copepkaHue
TEPMHUHOB U IIOHATUN: U3MEHUYUBOCTb,
HaCJICCTBEHHAs U3MEHUYUBOCTb,
HEHACJICJICTBCHHAs] ~ HW3MEHYUBOCTb,
MOIU(UKALMOHHAsT ~ U3MEHYMBOCTb,
BapUallMOHHBIA psiJl, BapUallMOHHAs
KpuBas, IPU3HAK, HOpPMa pEAKIIHH,
KOJIMYECTBEHHBIE M Ka4eCTBEHHBIC

MPU3HAKU.

Knaccudumuponath BUJIBI
M3MEHYMBOCTH M BBIBIATH  HX
OHOJIOTUYECKHE 0COOEHHOCTH.
[Tepeuuncnsarhb CBOMCTBA

MOJIM(PUKAIIMOHHON M3MEHYMBOCTU U
OOBSCHAT, €€  3Ha4YeHWe  JUIsd
OpraHU3MOB.

Paznuuath KOJIMYECTBEHHbBIE u
KAueCTBEHHbIE TMPHU3HAKH; CTPOUTH
BAPUALIMOHHBIN psAll, BapHUALMOHHYIO
KpPUBYIO, BBIYHCIITh cpenHee
3HaueHHe Mpu3Haka PackpeiBaTh
COJIepKaHUE TEPMHHOB M TOHSATHIA:
HaCJIEICTBEHHAs M3MEHUYUBOCTb,
KOMOMHATHBHAs W3MEHYUBOCTb,
MyTallMOHHAasi U3MEHYUBOCTh, MYTaHT,
MyTallid: TE€HHbIE, XPOMOCOMHBIE,
TE€HOMHBIE; MOJIUTIIOU NS,
AHEYIUIOUIUsl, MyTareHsbl.
XapakTepHu30BaTh  HACJIEICTBEHHYIO
WU3MEHUYUBOCTb; (dhopMynupoBath
3aKOH TOMOJIOTUYECKMX pSAIOB B
HACJIEACTBEHHON N3MEHUYNBOCTH

H. Y. BaBuioBa u OOBICHATH €ro
3Ha4YeHHe JIsl OMOJIOTUU U CENIEKLIUU.
Knaccudumnuponatsb MyTaluu:
TEHHbIE, XPOMOCOMHBIE, TEHOMHBIE —
Y IPUBOAUTH MPUMEPHI MyTallUM.
OOBSICHATH IPUYUHBI BOSHUKHOBEHHUS
MyTalul, posib (PaKTOPOB-MYTareHoB.
CpaBHUBaTh BU/IbI MyTarui;
BBISIBJISITH MPUYUHBI HACJIEJCTBEHHOM
U3MEHYUBOCTH, HMCTOYHHUKHU
MYTareéHOB B OKpYXaloIllell cpezae
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(KOCBEHHO). XapakTepus3oBaTh
BHESAJICPHYI0  HACJEICTBEHHOCTb H
WU3MEHUYUBOCTb. PackpriBathb
COJepKAHUE TEPMUHOB M TIOHATHM:

KapUOTHIT YyeJI0BeKa,
[IUTOr€HETHYECKUH METO/I,
reHeaIorHYeCcKuil METO/I,
OMOXUMHUYECKUI METOJI,
OJIN3HELOBBIN METO/I,
HACJICICTBCHHEIC 0oJ1e3HH

(MOHOTEHHBIE, C  HACJICACTBEHHOM
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE ),METMKOTEHETUYNCKOE
KOHCYJbTUPOBaHUE.

[Tepeuncnarb 0COOEHHOCTH M3Y4YECHHUS
TEHETUKH  4YeJIOBEKa;  IPUBOIUTH

IpUMEPHI HaCJIEACTBEHHBIX
3a00J1eBaHUI YyeJI0OBEKa,
XapaKkTepU30BaTh METOJBI WX
MPOPUITAKTUKH; 000CHOBBIBATh
3HaYCHHE MEANKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHUSI.

BbIBIATE M CpaBHMBATh  MEXKIY
co0Ol TOMHUHAHTHBIE M PELECCUBHBIE
npusHaku denoBeka. CoCTaBisATh U
aHAIN3UPOBATh POZIOCIIOBHBIE
yeJioBeKa

Tema 7. Cenexknusi OpraHu3MoB.
OcHOBBI OMOTEXHOJIOTHH.
PackpeiBaTh conep:kaHue TEPMUHOB U
NOHSTHN: CEJEeKLUsA, COpT, IOpoAa,
LITAMM, JIOMECTUKALINS, WIN
0JIOMaIlIHUBaHUE, LEHTPBI
MHOT000pa3usi M  MPOUCXOKICHUS
KYJIBTYPHBIX PAacCTE€HMH U >KUBOTHBIX,
rudpuar3anms, HCKYCCTBEHHBIN
oTOOP.

Ha3piBaTe M CcpaBHMBaThb OCHOBHBIE
ATalbl Pa3BUTHS CEIEKLIUU.

N3narate yuenue H. M. Basunosa o
LIEHTPax IIPOUCXOXKACHUS
KYJIbTYPHBIX pacTeHMH; pa3Iu4arh
LEHTPbI Ha KapTe MHUpPA, CBA3bIBATh UX
MECTOIOJIOKEHHE C oyaramu
BO3HHUKHOBEHUS JPEBHEUIITNX
uuBnan3anuii.  CpaBHUBaTh  copTa
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KYJIbTYPHBIX  pPAacTeHMH,  IIOpPOJbI
JOMAIIHUX JKUBOTHBIX M UX JUKUX
IIPEJIKOB.

OueHuBaTh  poOJb  CEJIEKUMH B
o0ecrie4eHnd  MPOJIOBOJILCTBEHHOM
0e30MacHOCTH YeJI0BEUECTBA
PackpbIBaTh comepxaHue TEPMUHOB U
MOHSATUH: HWCKYCCTBEHHBIM  OTOOp,
MaccOBBI OTOOp, WHAWBUIYATbHBIH

otbop, JKCTEPHED,
OMU3KOPOJCTBEHHOE  CKpEIIMBaHUE,
yucTas JIMHUS, reTeposuc,
HEPOJICTBEHHOE CKpelLIMBaHuUE,
UCKYCCTBCHHBIH MyTareHes,
TIOJTUTLIOHTBI.

CpaBHuBaTh (OPMBI HCKYCCTBEHHOTO
oTbopa (maccoBoro u
WHIUBUIYaJIbHOTO), BUIBI

ruOpumu3anyu  (OJIM3KOPOICTBEHHOM
U OTHAJIEHHOM), cIOCOObI MOIy4YEeHHUS
HOJIUIIIION/IOB.

[TpuBOANTE TpUMEPHl JAOCTHIKEHHIM
CEeJIEKMU PACTeHUH U IKMBOTHBIX
PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIETOYHAS
WH)KEHEpUs, TEHHas  HHXEHepHs,
KJIOHUPOBAHHUE, TPaHCTEHHBIC
oprauu3smel, I'MO  (reHeTnuecku
MO (PUIIPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh  OMOTEXHOJIOTHIO

KakK oTpaciib MIPOM3BO/ICTBA,
OCHOBHEIE TOCTHOKEHUS
OHMOTEXHOIOTHH B obnactu
MTPOMBIIIIJICHHOCTH, CEIBCKOTO

XO3STMCTBA U MEIUITAHEL.
[lepeuncnarh ©  XapakTepu30BaTh
OCHOBHEIE METOALI M JOCTYDKEHUS
OMOMH)KEHEePUH.

OO6cyxnarb DKOJOTUYCCKUE i
STUYECKHE  aCMEKThl  HEKOTOPbIX
HCCICA0BAaHUN B obactu
OHMOTEXHOIOTHHI (kmoHMpOBaHUS,
HMCKYCCTBEHHOTO  OILJIOJIOTBOPEHHS,
HaIpaBJIEHHOTO U3MEHEHUSI TeHOMa U
CO3/1aHUSI TPAHCTEHHBIX OPTaHNU3MOB)
Tema 8. IBoIIOIIMOHHANA OHOJIOTHS.
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PackpeiBaTh cozmep)kaHue€ TEPMUHOB
U TIOHATUH: HBOJIIOLIUSA, NEPEXOIHBIE
bopMbl, (QHUIOTEHETUYECKHE PSIIBL,

BHJIBI-9HJICMHKH, BU/IbI-PEITUKTHI,
3aKOH  3apOJIbIIIEBOTO  CXOJCTBA,
OMOTreHETUYECKUI 3aKOH,

TOMOJIOTMYHBIE WM AHAJOTUYHbIE
OpraHbl, pYyAHMEHTapHbIE OpIaHBbI,
aTaBU3MBI.

IlepeunciiATb ~ OCHOBHBIE  OJTallbl
Pa3BUTHSA YBOJIIOLMOHHONU TEOPHH.

XapakTepu3oBarth CBUJICTEIHCTBA
SBOJIIOLIMH: MaJIEOHTOJIOTUYECKHE,
ouoreorpaduueckue,
SMOpPUOJIOTUYECKUE, CPAaBHUTEIHHO-
aHATOMUYECKHUE, MOJIEKYJISIPHO-
OMOXUMHYECKHE.

[IpuBoauTE HpUMEPBl MEPEXOIAHBIX
dbopm OpraHU3MOB,
(uUIOreHeTUYECKUX PSAOB.
[TpuBoauTh (HOPMYIUPOBKH 3aKOHOB
OMOreHEeTUYECKOTO U 3apOABIIIEBOIO
cxoncrTBa. PackpbiBaTh coaep)kaHue
TEPMUHOB U TMOHATHI: CHUCTEMATHKA,
€CTECTBEHHBII U  HMCKYCCTBEHHBII
oTOOp.

XapakTeprus3oBaTh OCHOBHBIE
HBOJIFOLIMOHHBIE WJIEH, KOHLENIUU M
TEOPHUH; CPAaBHHUBATh B3IJIAJbI HA BUJ
u ssomoruio K.  Jlunaes, XK.b.
Jlamapka, Y. J[lapBuna. OueHuBaTh
BKJIaJ JIMHHEs B pa3BUTHE CUCTEMa-
TAKU U OOBSCHITH  MPHUHIIMIIBI
OMHApHOM HOMEHKJIATYpHI.
XapakTepru3oBaTh  COJACPKAHUE U
3HAUYEHHNE YBOJIIOIIMOHHON KOHIICHITHH
K. b,  Jlamapka. OuenuBarb
€CTECTBEHHO-HAyYHbIE U COLIMAIIBHO-
YKOHOMUYECKHUE MIPEATIOCBUIKU
BO3HUKHOBEHUS 3BOJIIOLIMOHHOMN
teopun Y. JlapsuHa.

PackpsIBath cozepKaHue
3BOIONMOHHON Teopun Y. JlapBuHa;
CpPaBHUBATh  HEONPENCIEHHYIO U
OIPENIENIEHHYIO W3MEHYNUBOCTb,
€CTECTBEHHBII W  HMCKYCCTBEHHBIN
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otbop, dbopMBI 00pHOBI 3a
CYIIIECTBOBAHHUE.

OrnuceiBaTh MOJI0KEHUS
CUHTETHUYECKOH TEOpPUHM SBOJIIOIHU
(CTD) 1 oOBACHATH €€ 3HAYCHHE IS
Oouonorun. PackpeiBaTh copepikaHue
TEPMHHOB u MOHSTHIA:
MUKpPO3BOJIOLUS, BHJ, KPUTEPHUH
BUJA, apeaj, MOMyJsus, reHo(oH I,
MyTaluy, KOMOWHAIIMY TEHOB.
XapakTepu30BaTh BHJl KaK OCHOBHYIO

CUCTEMATUUYECKYIO CAMHUILY "
IEIOCTHYIO OHMOJIOTUYECKYIO
cucreMy. BbLIensaTh KpUTEpUU BUIA
(Mopdonornyeckuid,

(U3HOIOTHYECKHUHN, OMOXUMHUYECKHH,
TCHECTHUYCCKUH, JKOJOTMYCCKHUM,
reorpadUuecKkuii) W TPUMEHSTH
KPUTEPUU JIJISl ONUCAHUSI KOHKPETHBIX
BHUJIOB).

XapakTtepu3oBaTh MNONYJSLUIO KAk
CTPYKTYPHYIO  €IMHHUIy BHJA U
SBOJIIOIUH.

OmnuceIBaTh MO YJISLIUIO 1o
OCHOBHBIM  TIOKa3aTeIsIM: COCTaB,
cTpykTypa PackpsiBaTh conepkaHue
TEPMHUHOB u MTOHSATUI:
KOMOWHATHBHAs W3MEHUYHUBOCTD,
MyTallii, MYTAIlMOHHBIM TMpoIiecc,
MOMYNSIIMOHHBIE  BOJHBIL,  Apedd
TE€HOB, U30JISILUS, MUTPALIUH.
XapakTepus3oBaTh 3JIEeMEHTapHbIE
(bakToOpbl SBONIOIHMH: MYyTAlMOHHBIN
npouecc, KOMOWHATUBHAs
M3MEHUYHBOCTb, TOMYJISIIIUOHHBIE
BOJHBI, JApeld TeHOB, H3OJISIHS,

MUT ALy

YcraHaBiauBaTh PUYHHHO-
CJIEZICTBEHHBIE CBSI3U MEXTY
MEXaHU3MOM u pe3yabTaToOM
necTBus JBIDKYIITUX CHII
(37IeMeHTapHBIX (hakTopoB)

9BOJTIONMU. PackpbIBaTh conepikaHue
TEPMHHOB M MOHSTUN: €CTECTBEHHBIN
oTbop, Ooppba 3a CyIlIecTBOBaHHE.
OnuceiBaTh  MEXaHU3M  JIEUCTBHS
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€CTECTBEHHOTO orbopa.
XapakTepu3oBarTh bopmbI
€CTeCTBEHHOTO OTOOpa (IBIIKYIIHA,
CTAOWIIM3UPYIOIIHNMA, JTU3PYITHBHBIN)
¥ CPaBHUBAThH X MEXIy COOOI.

XapakTepu3oBaTh 00pr0y 3a
CYIIECTBOBAaHME M CpaBHHMBaTh ¢
BU/IBI (MEXBHOBasi, BHYTPUBUIOBAS,
6opnba C HeOIaronpUsITHEIMUA
dakropamu BHEIIIHEH cpelibl)
PackpsIBaTh conepkaHne TEPMUHOB H
HOHSITUMN: MIPUCTIOCOOIEHHOCTD,
HOKPOBUTEIbCTBCHHAS "
npeocTeperaromas OKpacka,
MacKHpOBKa, BUA000pa30BaHUE.

OnuceiBaTh MEXaHU3M
BO3HUKHOBEHUSI TPUCIOCOOICHUN Yy

OpraHU3MOB.

BoisiBnsTe 1O  M300pakeHUsM, Ha
JKUBBIX u (hUKCHPOBAHHBIX
npenaparax pUMEpPbI

MPUCIIOCOOJICHHOCTH  PAacTeHUH |
JKUBOTHBIX K  YCJIOBUAM  CpPEJIbI
oOuTaHus, JIOKa3bIBaTh
OTHOCHUTEIIbHYIO  11€1ec000pa3HOCTh
MIPUCTIOCOOICHUH.

XapakTeprus3oBaTh CIOCOOBI u
MEXaHHU3MBI BUZ000pa30BaHUS;
OTHMCHIBATh W CPABHUBATH OCHOBHBIC
dbopMbI 9KOJIOTUYECKOTO U
reorpauueckoro BUA000pa30BaHUS.
PackpriBath conep:kaHue TEPMUHOB H
MOHSITUIA: MaKpOIBOJIOIIHS,
¢uorenes, OMOIOTMUECKUN ITporpece
" perpecc, apomopo3,
UAMOaIanTanus, o0mas qereHepars,
aJIalTUBHAS PaJIHAIINS.
XapakTepu3oBaTh (POPMBI IBOTIOIUH.
BrisBnsaTh apomMop(}o3bl u
UANOANANTallUd Yy  pacTeHUl W
KUBOTHBIX.

CpaBHUBaTh OMOTOTUYECKUIA
nporpecc u OMOJOTHYECKH perpecc,
apomopd03,  UAMOQAMANTANHNIO U
0011IyI0 JeTeHepaIuio.

BoIsSBISITE  B3aMIMOCBS3U  MEXIY
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NyTSIMU ¥ HAPABJICHUSIMU 3BOJIIOIIUU
Y PaCT€HHI U )KUBOTHBIX

Tema 0. Bo3HukHoBeHuUe )
pa3BuTHe )KM3HM Ha 3emiie .
PackpeiBath conepxaHue TEPMUHOB U
MOHATUIN: KpealmoHU3M, aOuoreHes,
BUTAJIM3M, IMaHCTICPMHs, OHOIO033,
KOAaIlepBaThI, MPOOHOHTHI,
CUMOMOreHe3.

XapakTtepu3oBaTh METOAbl H3YUECHHsS
HMCTOPUYUECKOTO MPOILIOro 3eMIIH.
[Tepeuncnars OCHOBHEIC JTaIbI
XUMHYSCKOM n OMOJI0rHYecKOoi
SBOJIFOLIMH.

N3narate conaepkaHue TUMNOTE3 U
TEOpU BO3HMKHOBEHHUS JKU3HM Ha

3emie (KpealoHu3Ma,
CaMOIIPOU3BOJILHOTO 3apOXKICHUS
(crioHTaHHOTO), MAHCIIEPMUH,

runote3sl PHK-mupa).

OnuceIBaTh 3KCIIEPUMEHTHI C.
Munnepa u I'. HOpu no nonyyeHutro
OpraHUYEeCKUX BEILECTB u3
HEOPraHMYECKUX MyTEM aOUOTEHHOTO
cuHTe3a. PackpeiBaTh cojepikaHue
TEPMHUHOB M TMOHSTUWA: 30H, 3pa,
MepHo/I, apoMopGo3Hl,
WIM0aTaNTaI|H.

3HaTh TOCJIENOBATEILHOCTh DJOHOB:

KaTrapxew, apxeu, IIPOTEPO30H,
(banepo3o0it; 3p: apxeickas,

MpOTEepO30iCcKas, najgeo30ncKas,
ME3030MCcKasl, KaifHO30MCKasl;
IIEPUOJIOB: KeMOpHIiCcKUil,
OPJIOBUKCKHU, CUITYpUNCKHM,
JIEBOHCKHM, KaMEHHO-YTOJIbHBI,

MIEPMCKHI, TPUACOBBIN, FOPCKUH,

MEJIOBOM, MaJIcOreHOBLIN "
HEOIE€HOBBIN, aHTPOITOI€HOBBIM.
XapakTepus3oBaTh OCHOBHBIC

COOBITUSI B Pa3BUTHUU OPTaHUYECKOTO
MHpa TI0O 3paM U IepuoAam
TeOJIOTUYECKOM  WMCTOPHMM;  3Tallbl
Pa3BUTHA PaCTUTECIIBHOT' O u
JKUBOTHOT'O MHpa.

Boiiensate rnaBHble apoMoOpdo3bl Y
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pacTeHUM U KUBOTHBIX.

CpaBHHBAaTh MEXTy coboit
IIPEACTABUTENEH  CHUCTEMAaTU4YECKUX
IPyII OPraHU3MOB, BBISBIISATD

YEpTHI YCIIO)KHEHHUS "
IOPUCHOCOOJIEHHOCTH K  YCIIOBHSIM
*ku3HU. PackpeiBaTh  coneprkaHue
TEPMHHOB U IIOHATHI: CHUCTEMAaTHKa,
UCKYCCTBEHHass W €CTECTBEHHAas

KJaccupukanus, OuHapHas
HOMEHKJIATypa, IIPUHLUIT
HUEPapXUYHOCTHU.

XapakTepu3oBaTh COBPEMECHHYO

CUCTEMY  OpraHM4YeCKOro  Mupa.
PackpeiBaTh conep:kaHue TEPMHHOB U
HIOHSITHMN: aHTPOIIOJIOTHS,
AQHTPOIIOI€HE3, YEJIOBEK pPa3yMHBII
(Homo sapiens), mNpsIMOXOXIEHHE,
BTOpast CUTHAaJIbHAs cucTema.
[lepeuncnarp 3aaund aHTPONOJIOTHH,
JTalbl CTAHOBJIEHHA M Pa3BUTHSA
IIPEICTaBICHUA O IPOUCXOKICHUU
4eJI0BEKA.

W3narate  OCHOBHBIE  IOJIOKEHHUS
teopun Y. J[lapBuHA, KpUTHYECKH
OILICHMBAaTh HEHAayYHYI0 MH(OpMAIINIO
0 MPOUCXOXKIECHUH YEJIOBEKA.

3HAaTh CUCTEMATUYECKOE IOJIOKEHHE
Buga Homo sapiens, nepeuucisite €ro
MOp$OIOro-aHaTOMUYECKHE
NpPU3HAKU Pa3HOro YypoBHA  (THI,
KJIacC, OTPAI U JIp.).

VYcranaBnuBaTh 4epThl CXOACTBA U
pa3Iuuuii YyeroBeKa U )KUBOTHBIX.
OOBSICHATH M OLIEHUBATh 3HAYCHHE
Hay4YHBIX 3HAHUM O MPOUCXOXKICHUU
yelioBeKa JUIsl TMOHMMaHUs MecTa M
ponu 4eJI0BeKa B Ipupoie
PackpeiBaTh conep)kaHne TEPMUHOB U
HNOHATHI: (aKkTOpel aHTpOIIOreHe3a,
IPYNIIOBOE COTPYAHHUUYECTBO, pEUb,
opynuiHas NesITeNIbHOCTb,
noymmMophu3m.

XapakTepu3oBaTh JIBUXKYLIUE CHIIbI
(daxTopsr) AHTPOIOTreHe3a:
Ouonornyeckue W COLMAJIbHBIE,
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CpaBHUBaTb HMX MEXIy coOoi
PackpeiBaTh conep)kaHne TEPMUHOB U
MOHATUM: aBCTPAJIONMUTEK, YEIOBEK
yMEJbIi, YeJIOBEK MNPAMOXOSAIINM,
HeaHJiepraell, KPOMaHbOHell,
HEOJIMTHYECKas pEeBOIIOLMS,
HEPBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTb M CpaBHUBATb
MEXIYy CO0OW OCHOBHBIC CTaJHH
IBOJIIOLIUN 4eJloBeKa:
XPOHOJIOTMYECKUN  BO3pAcCT, apeal
pacmpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU U Opyus TpyJa.
PackpbIBaTh cojiepkaHue TEPMUHOB U
HNOHATHUI: packl, pacoreHes, COIMai-
JTApBUHU3M, PaCU3M, METHUCALIMSL.
XapakTtepu3oBaTb M CPaBHUBAaTh
IpeJICTaBUTENIEN UEIOBEUECKUX pac,
pPacKpbIBaTh MPUYMHBI U MEXAHU3MBbI
pacoreHesa, HEPEYUCIISITD u
HPUBOAUTH pUMEPBI
OPUCHOCOOJIEHHOCTH  4YeloBeKa K
YCIOBUSAM cpenbl, pUMEPBI
IPUCIOCOOUTENBEHOTO 3HAa4YeHUs
PacoBBIX MPU3HAKOB.

JlokaseiBaTh enuHCTBO BHAa Homo
sapiens, HaAy4YHYI0 HECOCTOATEIbHOCTh
pPacoOBBIX TEOPUU, UJIEH COLIMATBHOIO
JapBUHM3MA U pacu3Ma

Tema 10. Opranunsmsl "
OKpYKalIIas cpena

PackpeiBaTh conep)kaHue€ TEPMUHOB
W TIOHATUH: DKOJIOTHS, TIOJIEBBIE
HaOJII0/IeHuS, 9KCIIEPUMEHTHI,
MOHUTOPHUHT OKpPYXKarolleld Cpelsl,
MOJIETMPOBaHUE, 9KOJIOTMYECKOE
MHPOBO33pEHHUE. PackpsiBath
COJIEp’)KaHUE TEPMHHOB M IOHSITHM:
cpena  oOWTaHMSA, DKOJIOTMYECKHE
(bakTopbl, OMOJOTHUECKUI ONTUMYM,
OTPaHUYMBAIOLINH (JTMMUTHPYIOLIHIT)
dakTop.

XapakTepu3oBaTb  YCJIOBHSI  Cpef
oOuTaHus OpraHNU3MOB;
KJ1acCU(PUITMPOBATH u
XapaKTepu30BaTh IKOJIOTUUYECKHE
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(baxTopsI: abuoTnueckue,
OMOTHYECKUE U aHTPOIMOTEHHBIE.
OnuceIBaTh ACUCTBHE KOJIOTUICCKUX
(bakTOpOB HA OPraHU3MBI.
XapakTepu3oBarhb 0COOEHHOCTHU
CTPOCHUS U  JKU3HEJCSATEIbHOCTH
pacTeHUil U KUBOTHBIX Pa3HBIX Cpel
oOuTaHusl.

PackpeiBaTh conmepikaHue TEPMUHOB U
NOHATHI: abuoTtnyeckue (HaKkTopsl,
doToneproau3m, OHMOJIOTHYECKHE
PUTMBL.

AHanmu3upoBaTh  JIEUCTBUE  CBETA,
TEeMIIEPATypHI, BJIQXKHOCTH Ha
OpraHU3Mbl ¥ TPHUBOJUTH MPUMEPHI
MPUCTIOCOOJICHHOCTH OpraHU3MOB.

IIpoBoauTh OHoJI0ru4ecKue
Ha0JII0IeHUs u 0popMIISITH
pe3yJibTaThl MPOBEAEHHBIX
Ha0JII0/IeHU I PackpriBathb
COJepKAaHUE TEPMUHOB M TOHATHM:
OMoTHYECKHE (bakTopsl,
XUIHUYECTBO, Hapa3uTU3M,
KOHKYPEHLIUs, MyTYaJIu3M, CUMOHO3,
KOMMECHCAJIN3M, HaXJICOHUYECTBO,
KBapTUPAHCTBO, aMEHCaIu3M,
HEUTPaIU3M.

Xapakrepnus3oBaTh OMOTHYECKHE

(dakTopbl U BUIBl B3aUMOOTHOIICHUN
MEXIYy OpraHu3MaMH; IPUBOAUTH
IIPUMEPBI B3aUMHON
PUCIIOCOOIEHHOCTH OPTaHU3MOB.

CpaBHMBaTh MeXIy €000 BHJIBI
OMOTHYECKUX B3aMMOJICUCTBUI
OpraHu3MOB. PackpsiBathb
COJIepKaHUE TEPMHHOB M TOHSTHIA:
MO YJISLINS, YUCJIEHHOCTb,
IIJIOTHOCTB, POXK1a€MOCTB,
CMEPTHOCTb, IPUPOCT, MHUIPALUS,
JUHAMHKa YMCIIEHHOCTH MOMYJISALUN.
Xapakrepus3oBaTb OCHOBHBIE
IIOKa3aTeln " JKOJIOTUYECKYIO
CTPYKTYpy TMOINYJISILUU; OIKCHIBATH
MEXaHU3MbI PETYJSLUU YHACIEHHOCTH
nonysinuu PackpeiBaTh conep:kaHue
TEPMUHOB W IIOHATUH: MOIYJIALMA,
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YHCIIEHHOCTD, IIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT,
MUTpaIus, JUHAMHAKA YHUCJICHHOCTH
TIOTTYJISILIVIH.

XapakTepHu30BaTh OCHOBHEBIE
[IOKa3aTen u 9KOJIOTHYECKYIO
CTPYKTYpY TONYJISIUH; OIUCHIBATH
MEXaHHU3MBbI PETYJISIUN YUCICHHOCTH
MOMYJISIIIAH

Tema 11. Coo0mecTBa "
IKOJIOTHYECKHE CHCTEMbI.
PackpeiBaTh conmepikaHue TEPMUHOB U
MOHATHI: OHOIIEHO3, JKOCHCTEMA,
OHOreoIEeH03, BH/JIBI-JOMUHAHTEL,
JKOJIOTHYECKasl HUIIIA.
XapakTepHu30BaTh OHOIEHO3
(coobmiecTBo), ero BHJIOBYIO,
MPOCTPAHCTBEHHYIO U TPOPHUICCKYIO
CTPYKTYpBHI. OOBICHATD poIb
KOMITOHCHTOB ouoleHo3a B
NOJUICP)KaHUU  €r0  CTPYKTYphl H
CYIICCTBOBaHMSI Ha ONPEACIEHHOM
TEPPUTOPHH.

OOBSICHATE OHOJOTMYECKUH CMBICI
SIPYCHOCTH U JIICTOBOM MO3aHKH.

CpaBHI/IBaTI) KOMIIOHCHTBI
OHMOIIEHO30B, uX BHJIOBYIO,
MPOCTPAHCTBEHHYIO U TPOPHUIECKYIO
CTPYKTYPBHI, CBSI3U MEXIY
OpraHu3MamMu PackpsiBath
CoJlep’)KaHWe TEPMHHOB M TOHSITHIA:
HKOCHCTEMA, OMOTeoIICHO3,
MPOYLIEHTHI, KOHCYMEHTBHI,

peayueHTsl, TpodHuyecKkue YpOBHH,
MUIIEBAs LIENb U CETh, SKOJIOTMYECKUE
nupamMuabel, OuomMacca, MPOAYKIIHS,
CYKIIECCHS.

Xapakrepus3oBaTb CBOMCTBA
IKOCHUCTEMBbI (€€ CIIOCOOHOCTh K
JUIMTEIIBHOMY  CaMOIIOJJEP:KAHMUIO,

OTHOCHUTEIIBHO 3aMKHYTBHIH
KpyTroBOpOT BELIECTB,
HEO0OXOIUMOCTb MTOTOKA YHEPTHUH).

CpaBHUBaTH MacTOUTITHBIC u
NETPUTHBIE NHUIIEBbIC TETIH,

Tpouueckre ypoBHH SKOCUCTEMBI.
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Paznmuuath mnupamMuabl  POTYKINH,
MUPAMHU]IBI YUCIICHHOCTH U TTUPAMHU/IBI
OMoMacchl.

CocTaBisTh LIETIH U CETU MUTAHUSL.
[lepeuncnarb CBOMCTBa JKOCHUCTEM:
YCTOHYHMBOCT, caMOperyJIsus,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M TMOJACPKAHUS
paBHOBECHS B SKOCHUCTEMaX.
XapakTepu3oBarth CYKIIECCHUU,
BBISBJISITH ~ NPUYUHBI W OOIIHe
3aKOHOMEPHOCTH CMEHBI 3KOCHCTEM
PackpeiBath conep:kaHue TEPMUHOB U
MOHSTUI:  BOJHBIE  IKOCHCTEMBI,
OHOreoLeHO03k], (bUTOIIIAaHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
[TpuBOIUTE, TPUMEPHI  MPUPOTHBIX
AKOCHCTEM CBOEUW MECTHOCTH.
CpaBHUBaTh Ha3eMHBIE U BOJHBIC
9KOCUCTEMBEI; OpTaHHU3MBI,
oOpa3zyromue pasHble TpPOoPUUECKHEe
ypoBHU. PackpeiBath cojepkaHue
TEPMHHOB U OHATUN: aHTPONOTEHHAs
JKOCUCTEMA, arpo’KocucTema,
ypOoskocucTemMa, buopazHooOpasue.
XapakTepu30BaTh arpo3KOCUCTEMBI U
ypOOIKOCUCTEMBI, OCOOEHHOCTH WX
CYIIECTBOBAHMSI.

IIpuBoauTh IIPUMEPBHI
AHTPONIOTEHHBIX  DKOCHUCTEM  CBOEHU
MECTHOCTH, ONHCHIBATh HMX BHJIOBOM
COCTaB U CTPYKTYPY.

CpaBHUBaTh COCTaB U CTPYKTYpY
MIPUPOJTHBIX IKOCUCTEM "
arpodKOCHUCTEM, arpodKOCHCTEM H
ypOOIKOCUCTEM. PackpsiBath
COJIEpKaHWE TEPMHHOB M TOHSTHIA:
ouocdepa, KHUBOE BEIIIECTBO,
JTUHAMHYECKOE paBHOBECHE.
OuenuBats Bkiaa B. M. Bepuaackoro
B CO3/IaHME yueHus o Ouocdepe.
XapakTepus3oBaTh cocTaB Ouocdepsl,
byHKIUHA AKHUBOTO BEILECTBA
6uoctepsl U onpeaensaTh (Ha KapTe)
obnactu ero HanOOJIBIIIEeTO
pacmpocTpaHeHUsI.
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[IpuBOIUTE TIPUMEPHI MPOSBICHHS
byHKIII SKUBOT'O BeEllECTBA
ounochepsl, OMOreOXUMHUIECKON
JESITEIbBHOCTH YEJIOBEKA.
[lepeuucnsrsb 0COOEHHOCTHU
ouocdepsl KaK TJI00aTBbHOM
3KocucTteMbl  3emuu  PackpeiBaTh
coJlep’)KaHue TEPMHHOB M MOHSITHIA:
IEJIOCTHOCTh OHOC(hEpPhl, KPYroBOPOT
BEIECTB, OMOI€OXUMHYECKUE ITUKIIBI
AJIEMEHTOB, 30HAIBHOCTH OHOC(EpHI,
OMOMBL.

OnuceiBaTh  KPYroBOPOT  BEUIECTB,
OMOreOXMMHYECKHE IMKIBl a30Ta H
yriaepoaa B 6uocdepe.

OOBSICHATh TNPUYMHY 30HAIBHOCTH
ounocheps. [Tepeuncnsth u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyILIu 3emun. PackpriBathb
COJIEpKaHUE TEPMHHOB W IOHSATHI:
AHTPOIIOTEHHBIE M3MEHEHUS,
9KOJIOTHYECKUH KPHU3UC, TI00aNbHbIE
pOOJIEMBI.

XapakTepu3oBaTb OMOC(PEPHYIO POJIb
yenoseka.  [IpuBoauTe  mpuMephl

AHTPOIIOTCHHBIX U3MEHEHUU B
ouocdepe.
OHeHI/IBaTI) IHOCJICACTBUS

3arps3HEHUST  BO3JAYIIHOW, BOJHOMN
cpenpl, U3MEHEHUS KJIMMAaTa,
COKpaleHus: Onopa3sHooOpaszusl.
®dopmynupoBaTh COOCTBEHHYIO
HNO3MLIMI0O 1O  OTHOUIEHHIO K
ro0aNbHBIM ¥ PETMOHAIBHBIM
9KOJIOTUYECKUM npobsieMawm,
apryMEHTHpPOBAaTh  CBOIO  TOYKY
3pCHHUS.

HazpiBaTh  mpUUYMHBl  TOSBICHHS

IIPUPOIOOXPAHHON 9THKH,
pacKpbIBaTh 3HaYEHHUE Mporpecca Jis
IIPEOAOIEHUS 9KOJIOTHUECKOTO
Kpu3uca.

PackpsiBaTh conepikaHve TEPMUHOB
u MOHATHUM: palMOHAIBHOE
IIPUPONOIOIB30BAaHUE,  YCTOMYMBOE
pa3BUTHE, KO3BOJIIOLIUS.
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XapakTepu3oBarh paloHaIbHOE
UCIIOJIb30BaHUE HPUPOIHBIX
pPECYPCOB;  OCHOBHBIE  ITOJIOKEHMS
KOHIIETIIUM YCTOMUUBOTO Pa3BUTHSL.
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JIucT 00HOBJIeHHSI padoyeill MPOrpaMMbl Y4eOHOM JUCUUIJIMHBI.

Pabouas nporpaMma y4eOHON JUCIUTLIMHBI

(Haumenosanue OUCYUNTUHDL)
(KOO U HauMeHOBaAHUEe CNeYUATbHOCU)

B mensx akryanm3anuyn OCHOBHOM MPOQeCCHOHATBHON 00pa30BaTeIbHON
IIPOrPaMMBI B pab04yI0 IMPOrpaMMy BHECEHBI CIICTYIOIINE U3MCHCHUS
(mornoHeHus):

Pasnen (noxpasaen)ConepiKaHue U3MEHEHHUS (IOTIOTHEHNS)
paboueii mporpaMMel

N3meHeHus (I0MOIHEHHS) B pad0uyro IporpaMmMy pacCMOTPEHBI U 0JI00pEHbI Ha
3acenanuu [11IK (HaumenoBanue I11{K, oTBeTCTBEHHOM 3a pean3aluio
JTCHUTUTMHBI )

«28»mas 2024r., mnpotoxos Ne 7

[Ipencenarens [TIK (Koconanosa 3.B)

(Tmomuch)

CorJiacoBaHo:

3amecturens nupektopa [IK BI'TY
o y4eOHoii padore, (J1. A. Jlazapesa)

(TIoTHCh)
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