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1. O0masi xapaKTepucTHKA padoyeil MpOrpaMMbl y4eOHOM TUCHUIIINHBI

1.1 Mecto y4eOHOH AMCHUIVIMHBI B CTPYKType OCHOBHOH mNpodecCHOHATbHOMI
o0pa3oBaTeIbHON NPOrpaMMblI

VYuebnas aucummuinHa « bJ[.08 buonorus» paspabotaHa Ha OCHOBe TpeOOBaHUM,
cootBercTBytonmx ®I'OC COO, ®I'OC CIIO no cneumnansHoctu CIIO 15.02.12 MonTtax,
TEXHUYECKOE OOCTYy)KMBAaHHE W PEMOHT MPOMBIIUICHHOTO 00OpyJoBaHUS (IO OTpacisiM) H
NOJIOXKEeHUH! (eaepaibHO OCHOBHOW oO01eoOpazoBarenbHoi nporpammbl COO (manee — OOII
COO0), a Takxe ¢ yuetoM noxydaemoit cnermanbHocTt CIIO.

B cootBerctBum ¢ ®I'OC COO yuebnas mucrmruimHa « bJ[.08 buomnorus» BXogut B
npeaMeTHyo obnacth «EcTecTBeHHble Hayku» U sBisieTcs 00A3aTeNbHOM Ui U3YyYEHHS.
VYuebnas qucuumuHa « bJ1.08 buonorus » nzydaercs Ha 6a30BOM ypOBHE .

Pabouas mporpamma o6meo6pazoBaTenbHOM yueOHOU aucruiuinHbl « BJ1.08 Bbuomorusy»
SIBIISICTCSI COCTAaBHOM 4acThIO MporpaMMHo-meronundeckoro compoBoxaerus OIT CIIO na 6a3e
OCHOBHOTO 00miero ooOpaszoBanusi ¢ mnomydeHueM COQO, peaymsyemoit B IlonmurexHudeckom
kosemxe bI'TY.

1.2 Henb 1 niianupyemblie pe3yabTaThl 0CBOCHUS] Y4eOHOH JMCIUIIIHHBI:

Nzyuenne yuebnoi mucumminbabl « BJ[.08 buomorus» Ha ypoBHE cpeaHero oOIIero
00pa30BaHus HAMIPABICHO HA JOCTH)KEHUE CIIEIYIOUX IIeNeit:
OBJIaJIcHHUE OOYYaIOMIMMUCS 3HAHUSMHU O CTPYKTYPHO- ()YHKIMOHATBHON OpPTraHU3aIlMH >KUBBIX
CHCTEM DPa3HOIr0 paHra M NpUOOpEeTeHHEe YMEHHMH HCHOJb30BATh ITH 3HAHMSA JUIS TPAMOTHBIX
NECTBUH B OTHOIIEHHWH OOBEKTOB JKMBOW TNPHUPOJIBI M PEIICHUS Pa3IHMYHBIX KU3HEHHBIX
npobeM.
Joctuxenne uenu wu3ydeHuss ydeOHoro  mpeamera  «buonorus» Ha 0a30BOM ypOBHE
o0ecrieuynBaeTcs pelIeHneM CIeAyIOINX 3a/1a4:
— OCBOCHHE OOYYAIOIIUMHUCS CHCTEMBbl 3HAHUH O OHOJOTMYECKHX TEOPHSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBUiIax, CIyXallMX OCHOBOH Uil (hOpMHUpPOBaHMS
NPEICTAaBICHUH O ECTeCTBEHHO-HAyYHOW KAapTHHE MHpa; O METOJaX HAy4YHOTO IO3HAHWS;
CTPOCHUHU, MHOr000OpasMM U OCOOCHHOCTSAX MHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alluy;
BBIJIAIOMINXCSI OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;
— (dopMupoBaHUEe y OOy4YaIOLIMXCSl MO3HABATENbHBIX, WHTEJUIEKTYaJIbHBIX U TBOPYECKHUX
CHIOCOOHOCTEH B Mpoliecce aHaM3a JaHHBIX O IyTSIX Pa3BUTHS B OMOJIOTUN HAYYHBIX B3IJISAIOB,
U/l ¥ NMOX0J0B K U3yUEHHIO JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alNM;
— CTaHOBJICHHE Yy OOydYarommxcst oOmEeil KyJIbTypbl, (DYHKIIMOHAIBHOW T'PaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHUBATH SBJICHHS OKPYXKAIOIIEro MUpPA >KUBOW MPHUPOJBI Ha
OCHOBAHMY 3HAHWH U OMBITA, TOTYYECHHBIX IPU U3yUEHUH OMOJIOTHH;
— ¢dbopmupoBaHue y 00ydalOIIMXCsl YMEHUH WIUTIOCTPUPOBATh 3HAUYEHUE OMOJIOTHYECKHX
3HaHUH B TIPAKTHUECKOW JEATEIHHOCTH YeNIOBEKAa, Pa3BUTHUH COBPEMEHHBIX MEIHIIMHCKUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHiA;
— BOCTIHTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHBOH TPHPOJIBL,
HE00X0IMMOCTH OEpPEKHOT0 OTHOUICHHUS K Hel, COOII0AEHUS] STUYECKUX HOPM IIPU MPOBEACHUU
OHMOJIOTUYECKUX MCCIIEIOBAHNUM;
— OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs1 MOBBIMIEHUS] YPOBHS KOJIOTHYECKON
KYJBTYPBI, ISl POPMUPOBaHHS HAYIHOTO MHUPOBO33PEHUS;
— IIPUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEJIHEBHOW XHU3HM JUI OLIEHKU
MOCJICICTBHI CBOEU JEATENILHOCTH IO OTHOIICHHIO K OKpYXaromied cpene, COOCTBEHHOMY
3]10pOBbIO; 0OOCHOBAaHUE U COOJIIOJICHUE MEP MPO(PUIAKTUKH 3a00JIeBaHUM.

B pamkax ocBoeHHs MporpaMMbl y4eOHOH MUCIMILIMHBI Y 00ydYarommxcst GOpMHPYIOTCS
o0I11e KOMIIETeHIIUN:

Kon HauMeHnoBanue 001X KOMIIETEH M

OK 1

BreiOupats  crocoObl  pemieHuss  3a1ad  mpoQeCCHOHANBHOW  JESITENbHOCTH
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MMPUMCHUTCIIBHO K pa3JIMYHbIM KOHTCKCTAM;

OK 2 Hcnosp30BaTh COBpPEMEHHBIC CpEJICTBA IMOWCKA, aHajdM3a W HHTEPIPETAI[UH
uHpopmanmi W MHOOPMAIMOHHBIC TEXHOJOTMH JUIS  BBIOJHEHHUS  3aja4
po(heCcCHOHATLHOM JISATEIIPHOCTH;

OK3 [InanupoBaTh M pealn30BbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEIBCKYIO NEATEIBHOCTh B NPOQPECCHOHATBHON cdepe,
UCIOJIb30BaTh 3HaHMS MO (MHAHCOBON TPAMOTHOCTH B Pa3IMYHBIX JKU3HEHHBIX

CUTYalLUsIX;
OK 4 D¢ dexkTnBHO B3aMMOIEHCTBOBATh U padOTaTh B KOJJIEKTUBE U KOMAH/IE;
OK 5 OCyLIecTBISATh YCTHYI0O M IUCBMEHHYI0 KOMMYHHKAIMIO Ha TOCYJIapCTBEHHOM

s3pike  Poccmiickoit denmeparuu ¢ y4eTOM OCOOEHHOCTEH COIMAIBLHOTO M
KYJBTYPHOT'O KOHTEKCTa;

OK 6 [TposiBnsATH IPaKAaHCKO-NIaTPUOTHYECKYIO MO3ULMIO, J€EMOHCTPUPOBATh
OCO3HAaHHOE TIOBEJICHHE Ha OCHOBE TPAIUIIMOHHBIX OOIIEYETIOBEYECKIX IEHHOCTEH,
B TOM 4YHCJIE C YYETOM T'apMOHM3ALMM MEKXHALMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOIIECHUH, IPUMEHATh CTaHIapThl aHTUKOPPYIILIMOHHOIO IOBE/ICHUS;

OK 7 CopnelicTBOBaTh  COXPAHEHUIO  OKpYXKAIOLIEH  Cpelbl, pecypcocOepekeHHtIo,
OpUMEHATh 3HaHWA 00 W3MEHEHHH KJIMMaTa, MPHHIUIB  OepeXIMBOTO
IPOU3BOJCTBA, Y)(PEKTUBHO NEHCTBOBATH B UPE3BhIUANHBIX CUTYAITUSIX;

OK 8 Hcnonb3oBath cpenactBa (GU3NMUECKOM KYJIbTYPBI AJISl COXPAHEHUS U YKPEIUICHMS
3I0pOBbsi B Tpoluecce MpopecCHOHATBHONW JEATENIbHOCTH U MOAJEpKaHHs
HE00X0IMMOT0 YpOBHS (PU3MUECKOHN MOATOTOBIEHHOCTH;

OK 9 [Tonp3oBaTbess MpodecCHOHANBbHONW JOKYMEHTallMel Ha TrocylapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

U popeccuoHaNbHbIe KOMIIETEHIUH:

Kon HaumeHoBaHMe BHAOB AeATEJIbHOCTH U MPO(EeCCHOHATBHBIX KOMIIETECH U

B/l 3.4.3 |Opranu3oBbiBaTb PEMOHTHBIE, MOHTQXHBIE ¥ HaJlaJJOYHble PabOTHl IO
MIPOMBIIIIEHHOMY 000pY/I0OBaHHUIO.

IIK 3.4. | Opranu3oBbIBaTh BBINOJHEHUE MPOU3ZBOACTBEHHBIX 3aJaHUW  MOJYMHEHHBIM
MIEPCOHAIOM C COOJIIOICHHEM HOPM OXPaHbI TpyJia M OEpEeKIMBOTO MPOU3BOJICTBA.

Komnerennuu, copmMupoBaHHble OOy4YarOIIMMUCS MPH  HU3YYEHUU  JUCIUILIMHBI
o0bmeobpa3zoBarenbHoro nukia « bJ1.08 buonorus » , yrmyOusioTcs U pacIIUpsIIOTCS B Ipolecce
U3y4YeHHUs] JUCLUIUIMH OOLIETyMaHUTapHOrO, OOLIENpPO(ECCHOHANBHOIO IUKIA, a TaKKe
OTJENBHBIX TUCHUIUIMH Ipodeccnonanbubix Moayieit OITOIT CIIO.

PesynbraTamMu 0cBO€HHs NPOrpaMMbl y4eOHOM TUCIUIIIMHBI 00Y4atOIUMHUCS SBIISIOTCS:
JInuyHOCTHBIE pe3yJbTaThl:

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHMA IpeaMera «buosorus» BblIENEHBI
CIIEIYIOUINE COCTAaBIIAIONINE: OCO3HAaHHWE OOYYaIOUIMMHCS  POCCHHCKOM  Ipa)kIaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPENEICHUIO;
HAJIMYMe€ MOTHMBALMK K OOYYCHHMIO OMOJIOTMH; IEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHHUX
yOeXIeHUl  JTUYHOCTM Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M HCTOPUYECKHX TpaJuLUi
pa3BuTHs ~ OMONOTMYECKOTO0  3HAHMSA; TOTOBHOCTb M  CHOCOOHOCTh  OOyYarOMIMXCS
PYKOBOJCTBOBATBCS B CBOEGH  JESATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH,
OPUCYLTUMH CUCTEME OHOJIOTHYECKOro 00pa30BaHUs; HAJIMYUE SKOJOTUYECKOrO IpaBo-
CO3HAHUS, CIIOCOOHOCTH CTABUThH LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS IMpeaMeTa «BHOIOorus» AOCTUraloTCcs B €IUHCTBE yUeOHOM
U BOCHUTATEIBHOM JEATEITbHOCTH B COOTBETCTBUU C TPAAMLIUOHHBIMU POCCUHCKHUMH COLIMO-
KyJIbTYPHBIMH, HCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, IPHHATHIMU B
o0miecTBe MpaBWIaMU M HOPMAMU IOBEIEHHSI M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAaHMS,
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CaMOBOCIIUTAHUS U CaMOPA3BUTHUA, PA3BUTHUSI BHYTPEHHEW MO3ULIUM JUYHOCTH, NATPUOTU3MA,
YBaXEHUS K 3aKOHY WU IPaBONOPAJIKY,

YEeJIIOBEeKY TpyAa © CTaplieMy TOKOJEHHWIO, B3aWUMHOTO YBaXKEHUS, OCPEKHOTO
OTHOILIEHUS K KyJIbTYPHOMY HACIEIUIO U TPAJAULIMAM MHOTOHALMOHAIBHOr0 Hapoaa Poccuiickoi
®enepanuu, TpUPOJIE U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUs yueOHoro mnpeamera «buonorus» mOMKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYyYaIOIUXCS PYyKOBOJCTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlMi, TO3UTHUBHBIX
BHYTPEHHUX YyOEXICHUN, COOTBETCTBYIOUIUX TPATUIIMOHHBIM I[EHHOCTSM POCCUICKOTO
oOmiecTBa, pacliMpeHHe *XU3HEHHOTO OMNbITa U OIbITa JEATENIbHOCTH B IPOLIECCe peaanu3aluu
OCHOBHBIX Ha- MPABJICHUA BOCIUTATEIbHOMN JACSITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1. I'paxxaaHcKOro BOCIMTAHMS:

—  cOopMUPOBAHHOCTh TPAKAAHCKOW IMOZMIUUA OOYYAIOUIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOr0 OOIIECTBa;

—  OCO3HAaHHWE CBOMX KOHCTUTYIMOHHBIX MPaB U O0S3aHHOCTEH, yBa)KCHHUE 3aKOHA U
IPaBONOPSJIKA;

—  TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIBHOCTH MPU CO3JAHUU yUEOHBIX
IPOEKTOB, PELIEHUU Y4eOHBIX U TO3HABATEJIBbHBIX 3a/ay, BBIIOJHEHUH OHOJIOIMYECKUX
HKCIIEPUMEHTOB;

—  c1ocoOHOCTh ONpENENsITh COOCTBEHHYIO MO3UIMIO0 MO OTHOUICHHUIO K SBJICHHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

—  yYMEHHE YYUTHIBaTh B CBOUX JACHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHSI JIIOJICH ¢ pa3HBIMU YOEKICHUSIMHU, KyJIbTYPHBIMH [IEHHOCTSMU U COIUATBHBIM
MIOJIOKEHUEM;

—  TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBHIMOTHEHUS YYCOHBIX,
MIO3HABATEJIbHBIX W MCCJENOBATENIBCKUX 33/ad, YBAXKUTEJIBHOE OTHOIIEHHME K MHEHHIO
OTIITOHEHTOB MPH OOCYXJACHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMUS,

—  TOTOBHOCTb K TYMaHUTapHOU U BOJOHTEPCKOU EATEIbHOCTH.

2. IlaTproTHYeCKOr0 BOCHUTAHMA:

—  c(hopMUPOBaHHOCTh POCCHICKON TPa)kKTaHCKOW HICHTUYHOCTH, IMAaTPUOTH3MA,
YBaXXEHUSA K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHol, ropaoctu 3a cBOMU
Kpail, cBor0 PoauHy, CBOM A3bIK W KyJbTYpPY, HPOILIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapoxa Poccuu;

—  LEHHOCTHOE OTHOLIEHWE K IMPUPOJHOMY HACJIECINUI0 W MaMITHUKAM MPUPOJBL;
JIOCTHXKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

—  c1mocoOHOCTh OIEHUBATh BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBJICHHWE U Pa3BUTHE
OMOJIOTHH, TOHUMaHKE 3HAUYCHHUsI OMOJIOTHH B IIO3HAHUN 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO OOIIECTBA;

—  wuuedHas yOexIEHHOCTh, TOTOBHOCTh K CHyXeHH0 OTeuecTBy W €ro 3alluTe,
OTBETCTBEHHOCTb 32 €T0 CYIh0Y.

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIHUTAHMA:

—  OCO3HaHHE AYXOBHBIX IIEHHOCTEW pOCCHIICKOrO HApO/1a;

—  c(opMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

—  CIOCOOHOCTh OIICHMBATh CHUTYallMi0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

—  OCO3HAHHUE JMYHOTO BKJIa/Ja B MOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

—  OTBETCTBEHHOE OTHOULIEHHUE K CBOMM POJMTEISIM, CO3JAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBHH C TPATUIIMAMH HAPOJIOB
Poccum.

4. ICTeTHYECKOT0 BOCTIMTAHUS:

—  OCTETHUYECKOE OTHOIICHHE K MHUpY, BKIIOYas JICTETUKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUH;

—  IOHUMaHHE SMOIMOHAIBHOIO BO3ACHCTBUS AKUBON NPUPOABI U €€ IEHHOCTH;
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—  TOTOBHOCTh K CaMOBBIPDQXXEHHIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH.

5. DU3HIECKOr0 BOCIIMTAHMSA:

—  TIOHMMaHHE W pean3als 30pOBOr0 W 0e30macHOro odpasza KU3HH (3I0pOBOE
MUTaHue, COOMIOCHIEe TUTHEHUYECKUX MPaBWII U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U
OTJIbIXa, peryisipHas (Gu3nueckas akTUBHOCTh), OE€PEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PH3UYECKOMY H IICUXHUYECKOMY 3I0POBBIO;

—  TMOHUMAaHHUE LIEHHOCTU MPaBUJ UHIUBUIAYAJIbHOTO U KOJUIEKTUBHOIO O€30MacCHOTO
MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

—  OCO3HaHHE TOCIEACTBUM M HENPUSATHE BPEIHBIX MPUBBIUEK (yHOTpeOIeCHUS
AJIKOTOJIsl, HAPKOTUKOB, KYpEeHHSI).

6. TpynoBoro BoCIUTAHUA:

—  TOTOBHOCTH K TPYyZly, OCO3HAHHE [IEHHOCTU MAaCTePCTBa, TPYA0TIO0HE;

—  TOTOBHOCTh K AaKTHUBHOM JEATEIbHOCTH TEXHOJOTHMYECKOW M COLMAIBHOU
HANPaBIEHHOCTH, CIOCOOHOCTh HHUIIUUPOBATh,

IUTAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHATH TAKyIO AESITEIbHOCTD;

—  HWHTEpeC K pa3muyHbiM chepam TpodheCCHOHATBHOU EATEIBHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieit npodeccu W pearn30BBIBATH COOCTBEHHBIC
YKU3HEHHbIE TIJIaHBI,

—  TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKECHUN
BCEH )KU3HMU.

7. IKOJOrHYeCKOr0 BOCIIUTAHUA:

—  9KOJOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHUE K MPUPOE KaK HCTOYHHUKY JKU3HH Ha
3emiie, OCHOBE €€ CyIlIeCTBOBaHMUS;

—  TOBBIIICHWE YPOBHS  DKOJIOTMYECKOW  KyJIbTYphl: MPUOOPETEHHE  OIbITa
IUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX TIOCJIEACTBUN I OKPYXKAIOIIEeH cpeibl;

—  OCO3HaHHWE TJIOOANBFHOTO XapaKTepa SKOJIOTHYECKHX MpolJeM U MmyTed ux
pelieHus;

—  cmocoOHOCTh HCIIOJIB30BaTh MPUOOPETaeMble MPU U3YYCHUU OMOJIOTUU 3HAHUS U
YMEHHUS TpHU peUIeHHH NpoOdjieM,  CBS3aHHBIX C palMOHAIbHBIM MPHUPOAOINOIH30BaHUEM
(coOmroieHne TpaBUiI TIOBEJICHUSI B TIPUPOJIC, HAMPABICHHBIX HAa COXPAHEHHE PAaBHOBECHS B
9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

—  AKTMBHOC HENPUATHE NEUCTBUM, NPUHOCALIUX BpPEI OKPYKAIOLIEH NPUPOIHOU
cpele, YMEHHE  NPOrHO3UPOBATh  HEONArONpUSATHBIE  SKOJOTMYECKHE  IMOCIEICTBHS
NpeANPUHUMAEMBIX JEHCTBUN U NIPEIOTBPAIIATh UX;

—  HaJu4Me pPa3BUTOrO DKOJOTUYECKOTO MBINIICHHS, 3KOJOTUYECKON KYyJbTYpHI,
OMbITa ACSATEIBHOCTH SKOJOTUYECKOM HANpPaBICHHOCTHU, YMEHHUS PYKOBOJICTBOBAaTHCS MMU B
MO3HABaTEJIbHON, KOMMYHUKAaTUBHON M COLIMAIbHOM MpPAaKTHKE, TOTOBHOCTH K YYacTHUIO B
MIPAKTUYECKOU IEITENBHOCTH IKOJIOTMYECKON HAIPABIEHHOCTH.

8. IleHHOCTH HAYYHOI'0 NTO3HAHUSA:

—  cOpMHUPOBAHHOCTb  MHUPOBO33PEHUS,  COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd M OOIICCTBCHHON MPAKTUKH, OCHOBAaHHOTO Ha JUAJIOTE KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

—  COBEpPIICHCTBOBAaHWE S3BIKOBOM M  YHUTATEIBCKOM  KYJbTYPHI KaK CpEJCTBa
B3aMMOJICHCTBHS MEXKIY JIOABMH U MTO3HAHUS MHPA;

—  TOHUMaHue creuuukd OMOJIOTMM KaK HayKd, OCO3HaHHUE e€ poiu B
(dbopMUPOBaHUN PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3AaHUH 1IETOCTHOTO MPEICTaBICHUS
00 OKpyXalwIleM MHpE KaK O CIWHCTBE MPHUPOABI, YEIOBEKa M OOIIECTBA, B TO- 3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

—  yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTUH JIJII COBPEMEHHOW ITUBWIIM3AIUH:
o0OecrieyeHuss HOBOTO  YPOBHS pa3BUTHUA MEIUIMHBI; CO3JaHUS TEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX peliaTh PeCypCHbIC MPOOJIEMBI Pa3BUTHUSI YEIIOBEUECTBA; IMOWCKA
nyTeld BbIXOJAa M3 TJIOOANBHBIX JKOJIOTUYECKUX TMpobIeM U olecmedeHus IMepexoia K
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YCTOWYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY UCIHOJIB30BAHUIO TPUPOJHBIX PECYpCOB U
(OpPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

—  3aUHTEPECOBAHHOCTH B MOJTYYCHHH OMOJOTUYECKUX 3HAHUU B LETSAX MOBBIIICHUS
o01el KyIbTyphl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH KaK COCTaBHOM YacTH (DYHKIIMOHAIBHON
IPaMOTHOCTH O0ydarommxcs, GopMUPYEeMOH MpU U3yUYeHUH OUOJIOTHH;

—  TIOHMMaHHWE CYIIHOCTH METOJIOB ITO3HAHHWS, HCIOJIb3yEMbIX B ECTECTBEHHBIX
HayKaX, CIOCOOHOCTh HMCIIOJIB30BATh MOJIydaeMble 3HAHUS IS aHAaIu3a U OOBSICHEHUS SBIICHUI
OKpY’KaIOIIeT0O MHpa M TPOHUCXOSIIUX B HEM H3MECHEHHWH; yMEHHWE Jejarb 0OOCHOBaHHbBIE
3aKJTFOUYCHUS HA OCHOBE HAyYHBIX (DAKTOB W WMEIOMIMXCS JAaHHBIX C IEIBI0 MONyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

—  CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelreHus MpodJieM B peallbHBIX JKU3HEHHBIX CUTYAIHSIX;

—  OCO3HAaHHWE I[EHHOCTH HAYYHOW [EATEIHbHOCTH, TOTOBHOCTh OCYIIECTBISThH
MPOCKTHYIO ¥ HCCIIEIOBATEBCKYIO ICATEIIEHOCTh HHIUBUIYAILHO U B TPYIIIIC;

—  TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHIO M caMO0Opa30BaHHUIO,
K AaKTUBHOMY TIIOJIyY€HUIO HOBBIX 3HAHHW MO OWOJOTMH B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTAMH.

B mporecce AOCTIKEHHsI JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS OOYYarOUIMMHUCS
nporpaMMbl  CpemHero oOmero oOpa3oBaHus y  OOy4YalolmIUXCs  COBEPIICHCTBYETCS
SMOILIMOHATBHBIA WHTEIUICKT, TIPEATIONIAT Ao C(hOPMUPOBAHHOCTD:

—  CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTH IMOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHME, BHUJIETh HAMNPABJICHHUS Pa3BUTHS COOCTBEHHOW HMOIIMOHAIBHON Cdephl, OBITh
yYBEpEHHBIM B cebe;

—  CaMOperyJHpOBaHWs, BKIIOYAIOIIEIO CaMOKOHTpPOJb, YyMEHHE MPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIIEHHE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHHSIM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

—  BHYTPCHHEHW MOTHBAIIMH, BKIIIOUAIONIEH CTPEMJICHHE K JOCTHKCHHIO IICd U
yCIIexy, ONTHMU3M, HTHHIIMATHBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/IS1 U3 CBOMX BO3MOYKHOCTEH;

—  OMIIaTUH, BKJIIOYANOMIEH CIOCOOHOCTh MOHMMATH 3MOILMOHAIBLHOE COCTOSHUE
JPYTUX, YYUTHIBATh €r0 MPH OCYIICCTBICHUH KOMMYHHUKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

—  COUMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JIPYTHMH JIOBMU, 3a00TUTHCS, TPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHL
MeTanpeaMeTHbIe pe3yJIbTAThI:

MeranpeaMeTHble pe3yibTaThl  OCBOEHUS ~ ydeOHoro  mpeamera «buomorus»
BKITIOYAFOT: 3HAYUMBIC TUTst dbopmupoBaHuUs MUPOBO33PEHUS o0yJaromuxcst
MEXIUCIUTUTHHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHbIC MOHITHS, OTPAKAIOIINUE IIETOCTHOCTh
HAYYHON KapTHHBI MHpa W CHEIU(HUKY METOJOB TO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHs, SBIEHUE, MMPOIIECC, CHCTeMa, HAyYHBIN (DaKT, MPHUHIIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIIEIOBAHUE, HAOIIOICHHE, H3MEPEHHE, IKCIIPUMEHT U JIp.);
YHHBEpCaJIbHbIE Yy4eOHbIC JeHCTBHS (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC),
obecrneunBaronue GopmupoBanue GyHKIIMOHATHLHOW TPAMOTHOCTH U COIMATTLHOM KOMITETEHITUN
00yJaromuxcsi; CHOCOOHOCTh OOYYAOLIMXCSl UCIOIB30BaTh OCBOCHHBIC MEKIMCIUIUIMHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC ydYeOHBIC ACWCTBHS B IIO3HABATEIHHOW U
COLIMAJIBHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS MPOTPAMMEBI CPETHETO OOIIero 00pa3oBaHUS
JIOJDKHBI OTPAXKATh:

OBnajicHUe YHUBEPCATHHBIMU YUCOHBIMU TIO3HABATEILHBIMH JCHCTBUSMHU:

1) 0a3oBbIe JIOTHYECKHeE JeiiCTBUA:

—  CaMOCTOSTEIHHO (OPMYIIMPOBATh M aKTyaIM3UPOBATH MTPOOJIEMY, pacCMAaTPUBATh
e€ BCECTOPOHHE;

—  HCIIOJIB30BaTh MPU OCBOCHUHW 3HAHUN MTPUEMBI JIOTHUECKOTO MBIINIICHHS (aHAIH3a,
CHUHTE3a, CpaBHCHHS, KIACCUPUKAIMHM, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJIOTHMYCCKHX
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MOHSTHUHN (BBIIEIATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATE CBS3H C APYTUMHU MOHITUIMH);

—  OmpeneisaTh el JeATENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX
JOCTHXKEHUS, COOTHOCHUTH PE3YJIBTATHI JESTEIBHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

—  HCIMOJNb30BaThb OMOJOTMYECKUE TMOHATHS Uil 0ObsACHEHUs (aKTOB M SBICHUMN
JKUBOU IIPUPOJIBL;

—  CTpOWUTbH JIOTUYECKUE PACCYKICHUS (MHAYKTHUBHBIE, J€IyKTUBHbIE, IO aHAJIIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITHPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;

—  TPUMEHATh CXEMHO-MOJIEIbHBIC CPEICTBA NJSl MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOLICHHM B M3y4aeMbIX OMOJIOTHYECKUX O0BEKTaX, a TaKkKe MPOTUBOPEUUIl pa3HOTo
pOJia, BBISIBIICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

—  paspabarbiBaTh IUIAaH pelIeHHUs MNpoOjemMbl € Y4E€TOM aHallM3a HMMEIOIIUXCS
MaTepUaTbHBIX K HEMaTEePHAIBHBIX PECYPCOB;

—  BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHWBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBHIA e TEIILHOCTH,

—  KOOPJAMHHUPOBATH U BBIMOJHATH pabOTy B YCIOBUSAX pealbHO- IO, BUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS,

—  pa3BHUBaTh KPEaTHBHOE MBIIICHUE MPU PELICHUH KU3HEHHBIX MTPOOIeM;

2) 0a30Bble HCCIeA0BaTeIbCKUE NeHCTBUA:

—  BJIaJeTh HaBbIKAMHU Y4eOHO-UCCIIEOBATEIBCKON M MPOEKTHOW NeATeIbHOCTH,
HaBBIKAMU  paspemieHust mpoOiieM; oOiagarb  CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MOMCKY METOJOB PEIICHUs MPaKTUUYECKUX 3a/lad, MPUMEHEHHUIO PAa3INYHBIX
METOJIOB TIO3HAHUS,

—  HCIOJb30BaTh Pa3jUYHbIE BUABI JEATEILHOCTU IO IMOJYYEHHIO HOBOTO 3HAHUS,
€ro MHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CHUTYAIUSIX, B TOM YHUCIIE MPU
CO3IaHUU YYEOHBIX U COIIMAIbHBIX IPOEKTOB;

—  (QopmupoBaTh HAy4YHBIM THUIl MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH,
KITIOYEBBIMH MOHATHSIMHU U METO/IaMU;

— craButb W (QopMyIHpOBaTH COOCTBEHHBIE 3aJadyd B  00pa30oBaTEIbHOMN
JESTEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

—  BBIBIATh TNPUYHHHO-CIEACTBCHHBIE CBS3M W  aKTyaIM3HpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaXOAWTh apryMeHThl Ui JIOKa3aTelbCTBa CBOUX
YTBEPKACHHIA, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS,

—  aHaJIu3UpOBATh MOJYYEHHBIE B XOJI€ PEUICHMs 3aJauyM Pe3yJbTaTbl, KPUTUUECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

—  J1aBaTh OLICHKY HOBBIM CUTYallUsAM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

—  OCYILECTBJISATh IEJICHANPABICHHBIA TOMCK TMEpeHoca CPeJICTB U CHOCOOOB
NneicTBUS B PO ECCHOHATIBHYIO CPEY;

—  yMeTh TEpPEHOCHTh 3HAaHUSA B TIO3HABATEIbHYI0 M MPAKTUYECKYIO O0O0JIacTh
KHU3HENIEATSILHOCTH;

—  YMeTh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

—  BBIIBUTATh HOBBIC WJICH, TpeJJiaraTh OPUTHHAIBHBIC IOAXOIbI W PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]a4H, AOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUS;

3) AelicTBUS 10 padoTe ¢ nHpOpMaLHeii:

—  OpHEHTHUPOBATHCS B PA3NMMYHBIX HMCTOYHHUKAX HHPOpMAIUU (TEKCTe Yy4eOHOTO
nocoOusi, HayYHO-TIONYJIIPHOM JIUTepaType, OHMOJOTHYECKHX CIIOBApSAX W CIHpPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3aX NaHHBIX, B VIHTepHETE), aHATH3UpOBaTh HH(OOPMALIUIO PA3IUYHBIX BUOB
1 pOpM MpeaCTaBICHHS, KPUTUIECKH OIIEHUBATH €€ JJOCTOBEPHOCTH M HEMTPOTHBOPEUYHBOCTH;

—  (QopmynupoBaTh 3aMpoCchl U TMPUMEHATH pa3IHYHbIE METOJbl MPU MOHUCKE U
otbope Omoorndeckoi HHPOpMaITUU, HEOOXOIUMOH JIJIS BBITOJIHCHUS yIeOHBIX 3a/1a4;

—  mpuoOpeTarb ONBIT  HCHOJB30BaHUS  WMH(MOPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHH, COBEPUICHCTBOBATH KYJBTYPY aKTHBHOTO HCIOJIB30BAHUS PA3IUYHBIX IMOMCKOBBIX
CHUCTEM,;
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—  CaMOCTOSITEJIbHO BEIOMpATh ONTUMAIbHYIO hopmy MpeACTaBICHUs
Ouosornueckoil nHpopManuu (CXeMbl, TpaduKH, TUArpPaMMbl, TAOJIUIIBI, PUCYHKH H JIp.);

—  HCIOJ30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJICTBA MPHU pabOTe ¢ OMOIOTHYECKOM
uHbopMale: MPUMEHITh XUMUUECKHe, PU3NYECKUE U MaTeMaTHYeCKUe 3HAKH M CHMBOJIBI,
dbopmyiel, abOpeBUATypy, HOMEHKJIATYpy, MCIOJIb30BaTh M NPEOOpPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATIISIIHOCTH;

—  BJIQJETh HABBIKAMHU PACMO3HABAHUS M 3alIUTHl HHYOpMAIK, THPOPMAITUOHHON
0€30MacHOCTH JTUYHOCTH.

OBjaieHHe YHHMBEPCAJbHBIMHM KOMMYHHKATHBHBIMH NelCcTBUSIMMU:

1) o01eHue:

—  OCYIIECTBJISATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HH, aKTHMBHO y4acCTBOBATH B
JUaJiore WM JUCKYCCHHM IO CYLIECTBY 0OCYyXJIaeMoil TeMbl (yMEHHe 3a/laBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJCHUS OTHOCUTEIBHO BBINOJHEHUS IMpeasiaraeMoil 3ajaud, YYUTHIBaTh
MHTEPECHl U COTJIaCOBAHHOCTb MO3ULUHN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);

—  pacmo3HaBaTh HeBepOajdbHBIE CpelcTBa  OOIIEHUS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPENOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYyallUil; YMETh CMsT4aTh
KOH()JIMKTBI U BECTH IIEPETOBOPHI;

—  BIAJEeTh Pa3IMYHBIMM CHOCcOOaMM OOIINEHHS U  B3aUMOJEHUCTBUS; MOHUMATh
HAMEPEHUs JPYTUX IIOJIeH, TPOSBISATh YBAXKHUTEIHLHOE OTHOIIEHHE K COOCCeNHUKY U B
KOPPEKTHOU opme popMyIHpoBaTh CBOU BO3PAKEHNS,

—  pa3BEpHYTO U JIOTUYHO WU3JaraTh CBOI TOYKY 3pPEHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

2) COBMECTHAs AeSITeJIbHOCTD:

—  TOHUMaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHUIYaJIbHOMN
pabOTHI IPU PEIICHUU OMOJIOTHYECKOM TIPOOJIEMbI, 000CHOBBIBATh HEOOXOMMOCTh IPHUMCHEHUS
IpynnoBbIX (OpPM B3aUMOIEHCTBUS IPU PEILIEHUU YUYeOHOH 3aauu;

—  BBIOMpaTh TEMATHKy M METOJBI COBMECTHBIX JEHCTBUH €  y4€TOM OOIIUX
MHTEPECOB M BO3MOXHOCTEN Ka)I0r0 WieHa KOJIJICKTUBA;

—  [pUHUMATH LEJb COBMECTHOM NEesTeNbHOCTH, OpraHU30BBIBATH U
KOOPAMHHUPOBATh JIEUCTBUS MO €€ IOCTHKEHMIO: COCTaBJIATh IUIAH JECWCTBUM, paclpenemsiTh
pPOJH ¢ YYETOM MHEHHI yYaCTHUKOB, 00CYXKAATh PE3yJIbTaThl COBMECTHON PaOOTHI;

—  OLEHUBATh KAa4ecTBO CBOETO BKJIaJa M BKJIaJa KaXKIOrO ydyaCTHHUKAa KOMaH/bI B
001l pe3ynbpTar mo pa3paboTaHHBIM KPUTEPHUSIM;

—  mpeayiaraTb HOBBIE MPOEKTHI, OLEHUBAaTh UIAEH C TO3UIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

—  OCYILECTBJIATH NO3UTHUBHOE CTPATETUUECKOE MOBEJCHUE B PA3IMUHBIX CUTYAIIUAX,
MPOSIBIISITE TBOPUYECTBO M BOOOPAKEHHE, OBITH MHUIIHATUBHBIM.

OBiageHNe YHMBePCAJIbHBIMH PeryJJsiTUBHBIMU 1€iiCTBUAMM:

1) CaMOOpPraHM3alus:

—  HCIIOJIb30BAaTh OMOJIOTUYCCKUE 3HAHUS JIJIST BBISABICHUS TPOOJIEM M UX PEIICHHUS B
YKU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

—  BBIOMpATh Ha OCHOBE OMOJIOTMYECCKUX 3HAHWH IIEJIEBBIC U CMBICIOBBIC YCTAaHOBKHU
B CBOMX JEHCTBHUSX M MOCTYNKax MO OTHONICHHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYKAIOITUX;

—  CaMOCTOSITEIbHO OCYIIECTBISATh MO3HABATENbHYIO JIE€ATEIbHOCTh, BBISBISATH
pOOJIEeMBI, CTaBUTh U (POPMYITUPOBATHE COOCTBEHHBIC 33/1a4M B 00pa30BaTEIHHON EATEITHHOCTH
U )KU3HEHHBIX CUTYaIIHSX;

—  CaMOCTOSITEJIHO COCTAaBJIATH IUIAH PEUICHUS MPOOJIEMbl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTECHUH;

—  J1aBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

—  pacuMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

—  JIeJaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;
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— OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

—  crnoco0OcTBOBaTh (DOPMHUPOBAHUIO U MPOSIBICHUIO HMIMPOKOW 3PYAULIMU B Pa3HBIX
00J1acTSAX 3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHb;

2) CAMOKOHTPOJIb:

—  J1aBaTh OLEHKY HOBBIM CHUTYyallusiM, BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

—  BJIQJETh HABBIKAMH TO3HABATENHHOW pe(ICKCUU KaK OCO3HAHUS COBEPIIACMBIX
JIEMCTBUM M MBICIUTENBHBIX IPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIL; NCIIOIb30BATh MPUEMBI
peduiekcuu sl OIEHKU CUTYallud, BBIOOpA BEPHOTO PEIICHUS;

—  yMeThb OIICHMBaTh pPHCKM U CBOEBPEMEHHO MPHUHHUMATh pEHNIEHUs @0 HX
CHU)KECHHUIO;

—  [pPUHUMATh MOTHBBl M apryMEHTbl JIpyTUX T[pH AaHaJIU3€ pPE3yJIbTATOB
JeATEeTbHOCTH;

3) NPUHATHE ce0s U APYTrux:

—  MpUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

—  [pPUHUMATh MOTHBBl M apPryMEHThl JpyTUX T[pU AaHAIU3€ pPE3yJIbTATOB
JeATEeTbHOCTH;

—  TpU3HABaTh CBOE MPABO U MPaBO JPYTHX Ha OMIMOKH;

—  pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIIUHU APYTOTO YETOBEKA.

IIpeaMeTHBIe pe3y/IbTaThI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMblI MO OHOJIOTMM Ha 0a30BOM YPOBHE
BKJIIOYAIOT crienuduueckue s yueOHoro npeameta «buonorus» HaydyHble 3HaHUS, YMEHUS U
CHocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpPHpPETallMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESTEIIbHOCTH 110 TOJYYEHHUI0 HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHWM B Pa3UYHBIX Y4eOHBIX
CUTYallUsX, & TaK- )K€ B PEAIbHBIX JKU3HCHHBIX CHUTYAIUSAX, CBSI3aHHBIX C OHMOJIOTHEH.

[IpenMeTHbIe pe3ybTaThl OCBOCHUS yueOHOTO mpeaMeTra « buoaorusy qomKHbI OTpaXkaTh:

1) c(OPMHPOBAHHOCTh 3HAHMA O MECT€ W POJU OMOJOTHMH B CHUCTEME HAy4HOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (DOPMHpPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYyUYHON KapTHHBI
MHUpa ¥ HAYYHOTO MHUPOBO33PEHUS; O BKIIAJC POCCUHCKUX M 3apyOeKHBIX yUEHBIX-OUOJIOTOB B
pazButHe Ouosoruu; (PyHKIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa MJIsi PEIICHUs >KU3HEHHBIX
3a/1a4;

2) yYMEHHE pacKpbIBaTh COAEpKaHHE OMOJOTHYECKHX TEPMUHOB U MOHSATHUH: KU3Hb,
KJIeTKa, OpraHuM3M; Merabonu3M (OOMEH BEIIeCTB M IpeBpallleHHe SHEPruH), TOMeocTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alus  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKIsi ), HaCJIeICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE;

3) YyMEHHUE W3jaratb OWoOJOrMYeckue Teopuu (KIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, I[EHTpalbHAs JOrMa MOJEKyIspHOW Owuonorun), 3akouel (. Mennmens, T.
Moprana, H. WM. BaBumoBa) m yueHus (0 IEHTpax MHOTooOpasusi W TMPOUCXOKICHUS
KyJIbTypHbIX pactenuid H. M. BaBuiioBa), onpenensiTh TpaHULbI UX MPUMEHUMOCTH K YKHUBBIM
CUCTEMaM,;

4) YMEHHE BIAJeTh METOJaMU HAyYHOTO IO3HAaHUS B OHOJOTHH: HAOJIOACHHE U
OIMCAaHNE JKUBBIX CHCTEM, MPOLIECCOB U SIBJICHUI; OpraHu3alus U NpoBeaeHne ONOIOTUYECKOTo
SKCHEPUMEHTA, BBIIBM)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEMbIMU
BETMYMHAMU, OOBSCHEHHE TMOJYUYEHHBIX PE3yJIbTaTOB, HCIOIH30BAHHBIX HAYYHBIX TOHSTHH,
TEOPHI U 3aKOHOB; YMEHUE JEJIaTh BHIBOJbl HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

5) YMEHHUE BBIIEIATh CYLIECTBEHHbIE MPU3HAKW BHPYCOB, KIETOK IMPOKAPUOT U
9YKapHOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH MPOIECCOB: 0OMeHa
BEULIECTB U MPEBPALLEHUS SHEPTUU B KIIETKE, (POTOCUHTE3A, MIIACTUUYECKOIO U IHEPreTUUECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, MeW03a, OIJIOJOTBOPEHMS, Pa3MHOKEHUS, WHIWBUIYaIHLHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3);

6) yMEHHE NPUMEHATh TOJY4YEHHbIC 3HAHHUS Ui OOBSCHEHHS OHOJOTHYECKUX
MIPOLIECCOB U SIBICHUH, JUIsI IPUHATHUS MPAKTUUECKUX PEIICHUN B TTOBCEAHEBHOM KU3HU C IIEJIBIO
obecrnieueHns 0€30MaCHOCTH CBOETO 3/I0POBbS M 3[I0OPOBBSl OKPY’KAIOIIUX JIIOJIEH, COOMI0OICHUS
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HOPM TPaMOTHOTO TOBEJICHUS B OKPYKAIOIIEH MPUPOTHON cpesie; MOHUMaHUuEe HEOOXOAMMOCTH
UCIIOJIb30BaHUSl JOCTHMKCHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJOTHH ISl palliOHAIBLHOTO
MPUPOIOTIONTB30BAHUS;

7) yYMEHHE peniaTh 3J€MEHTapHble TeHEeTHYECKHUEe 3a/ladyll Ha MOHO- U JUTUOpUIIHOE
CKpEIIMBaHKE, CIETUICHHOE HACJIEIOBAHUE; COCTABIATh CXEMbl MOHOTHOPUHOTO CKpPEIIMBAHUS
JUISL TIpe/icKa3aHus HaclleZJOBAHUS ITPU3HAKOB Y OPraHU3MOB;

8) YMEHHE BBINOJNHATH J1a0OpaTOpHbIE M  NpaKTHUYECKUEe  paboThl, COOIIONATH
npaBuja Mpu padoTe ¢ yueOHbIM M J1a0OpaTOPHBIM 000PYIOBAHUEM;

9) yMEHHE KPUTHUECKH OIEHUBATh W  HHTEPIPETUPOBATH  WH(MOPMAIUIO
OMOJOTMYECKOTO COAEpKAaHMsSI, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUA U3 Pa3IUYHBIX
uctouyHnkoB (CMMU, Hay4dHO-TIOMYNSIpHBIE MaTepUabl); STUYECKHE ACHEKThI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUY;

10) ymeHme co3maBaTh COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIE COOOIICHMs, 00001mas
OMOJOTMYECKYl0 HMH(POpPMAIUMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHSITUHBIN anmapaT OUOJIOTHH.

11)  chopMHUpPOBAaHHOCTH 3HAHMK O MECT€ W POJM OHOJIOTMH B CHUCTEME HAyYHOTO
3HAHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa ¥ HAyYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCUICKUX M 3apyOekKHBIX Y4EHBIX-OMOJIOTOB B
pa3zButue Ouonoruu; (HYHKIMOHAILHOW TPAMOTHOCTH 4YENOBEKA JJIsi PEIICHUS >KU3HEHHBIX
3ajady;

12) ymeHHe pacKpbIBaTh COJAEpXKaHWE OMOJOTHUECKUX TEPMHHOB U TOHATHMA: BUJ,
MOMyJIAMsI,  TeHO(GOHJ,  DBOJNIOIMSA,  JABWXKYyImME  Cuibl  ((hakTOphl)  DBOJIIOINH,
IpUCHOCOOJICHHOCTh OPTaHU3MOB, BH000pa30BaHUE, JKOJOTHYECKHE (DAKTOPBI, HIKOCHUCTEMA,
OPOAYLEHThl, KOHCYMEHTBI, PpEOyLEHThl, IeNd MUTaHus, HKOJOTHYEecKas MNUpaMUJa,
OuoreoleHo3, Ouocdepa;

13) ymMmeHwme u3naraTh OWoOJOTHYECKHE TeopuH (dBorormoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TEOPHs IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bapa, uepenoBanusi TiaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHus
o ouocdepe B. . BepHajckoro), onpeaeiasaTh TPaHULIBI KX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

14) yMeHme BIaNeTh METOJAaMH HAyYHOTO IO3HAHHWS B OMOJIOTMH: HAOJIOICHHE H
OIMCAHUE JKUBBIX CHCTEM, MPOIIECCOB U SBJICHHIA, OpTraHU3aIs U MPOBEACHUE OUOIOTUYECKOTO
9KCIIEPUMEHTA, BBIABI)KEHHUE THIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TONYyYEHHBIX PEe3yIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB; YMEHHE JIeJaTh BHIBO/IBI HA OCHOBAHUH IMOJTyYE€HHBIX PE3YyJIbTaTOB;

15) ymeHwHe BBLACNATH CYHICCTBEHHBIC IPU3HAKU CTPOCHUS OMOJIOTHIECKUX OOBEKTOB:
BUJIOB, MOMMYJIALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOr€OlIEHO30B U 3KOCUCTEM;
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BHU1000pa30BaHMsI, TPUCTIOCOOTICHHOCTH OPTaHU3MOB, JEHCTBUS DKOJIOTHYECKUX (PAaKTOpOB Ha
OpPTaHHU3MBI, IEPEHOCA BEIHIECTB M NMOTOKA YHEPTUHU B IKOCUCTEMAaX, aHTPOTIOTEHHBIX N3MEHEHUN
B JKOCHCTEMax CBOCH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOTC€OXMMHUYECKHX ILHKIOB B
ouocdepe;

16) yMeHHE TPUMEHATh TIONYYCHHBIC 3HAHHS I OOBSICHCHHS OMOJIOTHYCCKHX
MPOIIECCOB U SIBJICHUMN, JUIS MPUHATHUS MPAKTHUECKUX PEIICHUI B MOBCEIHEBHOM KHU3HU C IENIBIO
oOecrneyeHns 0€30MaCHOCTH CBOETO 3/10pOBbsS U 3[I0POBbSl OKPY’KAIOLIUX JIIOJEH, COOII0ACHUS
HOpPM TPaMOTHOTO TMOBEJCHUS B OKPY’KaIOIIEH MPUPOIHON cpesie; MOHUMaHUuEe HEOOXOAMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHUH COBPEMEHHOM onosiorun TUIst panroHaIHLHOTO
MPUPOIOTIONTB30BAHUS;

17) ymeHme pemiate S3JEMEHTapHbIE OWOJIOTUYECKHE 3a/a4H, COCTABISATH CXEMBI
MepeHoca BEIIeCTB U PHEPTUU B IKOCHCTEMax (LIeMU MUTaHUA);

18) yMmeHHe BBINONHATH Ja0OpaTOpPHBIE W  TPAKTHYECKHWE  PabOTHL, COOIIONATH
npaBuja Ipu padoTe ¢ y4eOHBIM M J1a0OpaTOPHBIM 000PYI0BaHUEM;

19) yMmeHHe KpPUTHYECKH OICHMBAaTh M  HMHTEPIPETHPOBATH  HH(OpMAIUIO
OMOJIOTUYECKOTO COJEPKAaHUS, BKJIIOYAIONIYIO T[ICEBIO-HAYYHBIE 3HAHHUS U3 PA3IUYHBIX
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uctounnkoB (CMU, Hay4YHO-TIOMyJSpHBIE MAaTEpHalbl); paccMaTpUBaTh TI00ATBHBIE
9KOJIOTHUYECKHEe MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH O OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3HULINIO;

20) yMmeHHE co3/laBaTh COOCTBEHHBIC NMHUCBMEHHBIC W YCTHBIC COOOIIEHHUs, 00001Ias
OnoJjorndeckyro WHGOPMALUMI0O U3 HECKONBKMX  HWCTOYHUKOB, TPaMOTHO  HCIOJIB30BaTh
MOHSATUWHBIN ammapat OMOJIOTHH.

2. CTpykTypa H coaep:kaHue y4eOHOH AUCHHUIIIMHBI.

2.1 O0bem yueOHOM AMCUMIIMHBI M BUABI Y4eOHO#l padoThl.

Bup y4eOHoii padoThI Otrem 5
yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM M CIHIIIMHbI
B T.4. B (hOpMe MPAKTHIECKOH MOITOTOBKH 0
U3 o6mmero oowsema:
TEOpETHUECKOe 00yUueHne 72
NPaKTUYECKHUE 3aHATHS 6
caMocCTosTeNIbHas paboTa 0
KOHCYJIbTal[u1 0
IIpomeskyTounas arrectanus B popme 1uddepeHIMPOBAHHOIO 3a4eTa 2




2.2. TemaTnveckuii NJIaH U co/lep:KaHNe y4eOHOW AU CHMILIMHBI.

Konanl
O0beM B yacax / ToM KOMHETCHIH,
dopmupoBanmnio
HaumenoBanue Coaep:xanue yueOHOro Mmarepuasa 1 GopmMbl OPraHU3aLMH 1esITeIbHOCTH yuciae B popme KOTOPHIX
pa3aesioB U TeM o0yyarmmxcs NMPaKTH4YeCKOM
HOAFOTOBKH Crocoo0cTByeT
3JIeMEeHT
NPOrpamMMmbl
1 2 3 4

Paznea 1. buosiorusi kak Hayka 2/0
Tema 1.1. ConeprxaHue yueOHOTo MaTepuana:
buonorus kak buonorus xak Hayka. CBsi3u OMOJOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
HayKa IpYyTUMU €CTECTBEHHBIMU HayKamu, ¢puiocodueit, penurueii, STUKON, 3CTETUKON 1/0 OK 1-9,

U IIPaBOM. K 3.4

Ponp Ouonornn B (QopMUpPOBAHUM COBPEMEHHOW HAay4yHOW KapTUHBI MHpA.

Cucrema OMOJIOTHUYECKUX HAYK.
Tema 1.2. MeToxs! Copepxanue yaeOHOTO Matepuana:
O3HAHMS KB MeTtoapl TO3HAHUS KUBOH TpUPOABI (HAOMIOJEHHWE, SKCIEPUMEHT, OIHCaHHE, 1/0 OK 1-9,
PO u3MepeHue, knaccupukais, MoJIeIUpoBaHIe, CTaTUCTUYeCKass 00paboTKa JaHHBIX). K 3.4
Paznen 2. ’)KuBble cUCTEMBbI M HX OPraHU3aANUs 2/0
Tema 2.1. Coneprkanre ydeOHOT0 MaTepuara:
buonornueckue Xussie cuctemsl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus: Ouonoruu. OTanyue KUBBIX 2/0
CHUCTEMBI, CHUCTEM OT HeopraHW4yeckod mpupojapl. CBOHCTBa OMOCHCTEM U HX pa3zHOOOpaswme. OK 1-9
IIPOLIECCHI U UX YpoBHM oOpraHuzanuu OMOCHCTEM: MOJEKYJSPHBIA, OpPraHOMIHO-KIETOYHBIH, K 3 4’
M3y4YCHHUE OpTraHW3MEHHBIN, MOMYJAIIMOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTCOIEHOTHYECKHN ), '

OurocQepHBIi.

Hayku, nu3yyaroniyie OMocucTeMbl Ha pa3HbIX YPOBHSIX OpraHU3aIIH.
Pa3znen 3 Xumuuecknii COCTaB M CTPOEHHE KJIETKH 10/0
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Tema 3.1. Coneprxanue yaeOHOT0 MaTepuana: 1/0 OK 1-9,
XUMUYECKUN XUMHAYECKUHA  COCTaB  KJIETKU. XHUMHMYECKHE  DJIEMEHTBI:  MaKpOXJIEMEHTHI, [IK 3.4
COCTaB KJIETKH. MUKpO3JieMeHThl. Boia u MuHepanbHble BemecTBa. OU3NKO-XUMHUECKHUE MPOLIECCHI,
Bona n IpoTeKaroIue B KHUBbIX cucTeMax. DyHKIMM BOJBl U MHUHEPAIbHBIX BEIIECTB B
MUHEpPAJIbHbIE kietke. [lognepikanue ocMOTHUECKOTO OanaHca.
COJIH.
Tema 3.2. . benku. | Conepkanue yueOHOr0o MaTepuarna: 1/0 OK 1-9,
cocraB u ctpoeHue | benku. CoctaB u cTpoeHue O€IKOB. AMUHOKHMCIOTBI — MOHOMEpHI OENKOB. IIK 3.4
OenKoB He3ameHnMble ¥ 3aMEHUMbIE aMUHOKHUCIIOTHI. AMWHOKHCIIOTHBIH COCTaB. YPOBHHU

CTPYKTYpbI O€IKOBOM MOJIEKyIbI (IepBUYHAsI, BTOPHUYHAs, TPETUYHAS U YETBEPTUYHAS

CTpYKTypa). XUMHUUECKHE CBOMCTBA OenkoB. bronornyeckue GyHKIMHA OEITKOB.
Tema 3.3. Coneprxanue ydeOHOT0 MaTepuarna: 1/0 OK 1-9,
depMeHTH — ®depmeHTHl — Ouonornyeckue Karanuszatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN IIK 3.4
OMoIOruuecKue HeHTp, cyocrtpatHast crenuduuHocts. Kodepmentsl. Butammuber.  OTnuuams
KaTaJIn3aTophbl (epMEeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.
Tema 3.4. ConeprxaHue yueOHOTo MaTepuana: 1/0 OK 1-9,
YrieBoasl. YrineBoapl: MoHOcaxapuibl (TIIOKO3a, pubo3a H JAE30KCHpH003a), JHUCaxapuibl K 3.4
Jlunu st (caxapo3a, JakTo3a) U IoOJIMCaxapuibl (Kpaxmai, TJHMKOTEeH, IeJUII0JI03a).

Buonornveckne GyHKINN YTIIEBOIOB.

Jlunuaer: Tpurnuuepunsl, (ochonunuasl, crepounsl. ['uapodunbHO-TuAPOdOOHEIE

cBoiicTBa. buonornueckue @QyHkuuu nunugoB. CpaBHEHUE YITIEBOAOB, OENKOB U

JIMIUJOB KaK HCTOYHUKOB YHEPIUU.
Tema3.5. Conepxanne yaeOHOTO MaTepHaa; 2/0
HyknennoBbie Hykneunosbsie xucnotel: JJHK m PHK. HykneoTuabsl — MOHOMEpPBI HYKIEHMHOBBIX OK 1-9,
KUCIOThL. AT® kuciot. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u pynkiun PHK. AT®: ctpoenue u [IK 3.4

byHKIHIH.
Tema 3.6. Coneprxanne ydeOHOTO MaTepuara: 1/0 OK 1-9,
Hctopus u meroas! | Llutonorus — Hayka o kinetke. Knetounas Teopust — npumep B3auMOJEHCTBUS UAEH I[IK 3.4

HN3YUYCHUA KIICTKH.

n (baKTOB B HAYYHOM ITO3HAHUWHU. MGTOI[BI HU3YUCHUSA KIICTKU.
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KJICTOYHAs TCOPHUA

Tema 3.7. Coneprxanne y4eOHOTO MaTepuara: OK 1-9,
Knerka kax Knerka kak mnenoctHas jxkuBas cuctema. OOIIME NpPU3HAKU KIETOK: 3aMKHYTas 1/0 I[IK 3.4
[IEJIOCTHASI )KUBasi | Hapy>kHass MeMmOpaHa, mojekyibl JIHK kak renernyeckuii anmapar, CHCTeMa CHHTE3a
cucrema Oenka. TuUmbl KIETOK: JyKapHOTHYECKas M MpokapuoTHyeckas. OcoOeHHOCTH

CTPOCHHMSI IPOKAPHUOTUYECKON KIICTKH.

Knerounass crtenka Oakrepuil. CTpoeHHME 3SyKapHOTHYECKOH KieTku. OCHOBHBIE

OTJINYUSL PACTUTEIHHOM, )KUBOTHOW M TPUOHOU KJIeTKH. [IOBEpXHOCTHBIE CTPYKTYPHI

— KJIETOYHAas CTEeHKa, TIIMKOKAJIWKC, MX ¢yHKkuuu. IImazmatuueckas memOpaHa, eé

CBOMCTBA U (DYHKITHH.
Tema 3.8. ConeprxaHue yueOHOTo MaTepuana: 2/0 OK 1-9,
Crpoenue [uronna3zma u e€ opranouipl. OnHomMeMOpaHHble opraHous! kietku: JIIC, annapar K 3.4
sykapuotnueckoi | ['ompmku, mam3ocombl. IlomyaBTOHOMHBIE OpraHOMIbBl KJIETKH: MHUTOXOHIPHH,
KJIETKU IJTACTU/IBL.

[TpoucxoxxaeHne MHUTOXOHApUH | IulacTuA. Buapl mmactun. HememOpanHuble

OpPraHouAbl KJIETKH: PUOOCOMBI, KJIIETOUHBIA IIEHTpP, LIEHTPUOIH, PECHUYKH, KI'YTHKU.

@DyHKIMH OpPraHOUJOB KJIETKH.

Bxmouenus. Snpo — perynsatopHbelii 1HeHTp kieTku. CTpoeHue sjpa: sijepHas

000J104Ka, KapUoIUIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

[IpakTnueckass pabora Ne 1 «J3yueHue cTpOeHHUS KIETOK PACTEHUM, KUBOTHBIX U 2/0

OaKTepHii U UX OMUCAHUE
Pasznen 4. /KusHeneATeJbHOCTh KJIETKH 6/0
Tema 4.1. Copepxanue yueOHOro Matrepuaia: 2/0 OK 1-9,
OOMeH BEIECTB. OOMeH BemiecTB WM MeTabonu3M. AccuMuisanus ( TUTACTHYECKHH OOMEH) | [IK 3.4
[Tnmactruuecknit muccuMuisinug  ( DHEpreTHYecKuid OOMEH)- JIB€ CTOPOHBI €IMHOrO IpoIliecca
oOMeH. MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHs BEIECTBA W 3HEPrUM B MOHUMaHHUU
PoTOCHHTES. MeTabomu3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIA M reTepoTpodHbId. Poisb
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XCMOCHUHTEC3

(dbepMeHTOB B OOMEHE BEIIECTB W TNPEBPAIICHUH SHEPrHH B KieTke. DOTOCHHTE3.
CseroBas u TeMHOBas (a3bl ¢porocunresa. Peakiun ¢orocunresa. ddhdekTuBHOCTH
dorocunTe3a. 3HaueHWe (OTOCHHTE3a Ui KM3HM Ha 3emie. BimsHue ycnmoBuid
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €r0 MPOAYKTHBHOCTH Y KyJIbTYpPHBIX
pacTeHud. XeMOCHHTE3. XEMOCHHTE3UPYIOIINEe OakTepuu. 3HAUYCHHE XEMOCHHTE3a
IUIs )KU3HU Ha 3emiie.

Tema 4.2.
DHepreTUIecKuit
oOMeH

ConeprxaHue yueOHOTo MaTepuana:

DOHepreTndyecknii oOMEH B KIeTKe. PacmieruieHMe BemIecTB, BBIACICHHE U
aKKyMYJIMpPOBaHUE SHEPIMM B KIETKE. DTamlbl SHEpreTuyeckoro oomena. ['nukonus.
Bpoxenne u ero Buasl. KuciopomgHoe OKHCICHHE, WM KICTOYHOE JbIXaHHE.
OxucnutensHoe pochopunrpoBanue. DPPeKTUBHOCT IHEPTETUIECKOTO OOMEHA.

1/0

OK 1-9,
K 3.4

Tema 4.3.
Buocunres Oenka

ConeprkaHue yueOHOTo MaTepuana:

Peakuun matpuuHoro cuntesa. ['enermueckas mHpopmauus u JIHK. Peanuzanums
reHeTU4YecKo wuHpopManuu B KiIeTKe. ['eHeTWdeckuit KOO U €ro CBOICTBa.
Tpanckpunims — matpuunsiii cuate3 PHK. Tpancnsmus — 6uocunTes O6emnka.
Oranbl TpaHcnsuuu. KoaupoBanue amuHokucinoT. Ponb pubocoMm B OHOCHHTE3e
Oenka.

1/0

OK 1-9,
K 3.4

Tema 4.4,
Hexknerounsle
(GOpMBI KU3ZHU —
BHUPYCBI

Coneprxanue ydeOHOT0 MaTepuarna:

Heknerounsie ¢opmbl xku3HU — BHUpYChL. Mctopust otkpsiTusi BupycoB (/. U.
WBanoBckuii). OcoOEHHOCTH CTPOEGHHMA M JKM3HEHHOIO ILMKJIa  BHPYCOB.
bakrepuodaru. bonesHu pacTeHuil, XHUBOTHBIX W YEJIO- BEKa, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHomeduumrta uvenoeka (BMY) — Bos3Oymutens CIIMa.
OOpatHasi TpaHCKpHUIILUS, peBepTa3a, uHTerpasa. [Ipodunakrtuka pacnpocTpaHeHUs
BHUPYCHBIX 3a00JIEBAHUH.

2/0

OK 1-9,
IIK 3.4

Paspnen 5 PasmHoxeHHe 1 HHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB

6/0
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Tema 5.1. Coneprxanue yaeOHOT0 MaTepuana: 2/0
Kvznennsrit ukn | KietouHblil nuki, win KU3HEHHBIA Uk kieTku. MuTtepdasza u murtos. [Ipormeccsl, OK 1-9,
kineTku. Jlenenue nporekatome B uHTepdaze. Pemnukamus — peakuus matpuunoro cuHresa JJHK. [IK 3.4
KJIETKU. MUTO3 Crtpoenue XpomMocoM. XpPOMOCOMHBI Habop — Kapuotumn. JUMIOUIHBIA U

TaIlUIONIHBIA  XPOMOCOMHBEIE HA0Ophl. XpoMmatuiel. [[uTONOrMYEeCKHE OCHOBBI

pPa3MHOXXEHUS W HMHAWBHUIYabHOTO DPAa3BUTHUS OpraHU3MOB. JlenmeHue KIETKH —

MHUTO3.

Cragun  wmuto3a. Ilpomecchl, NPOUCXOASIIME HA pa3HBIX CTAgUsIX MHTO3a.

buonornueckuii cCMbICII MUTO3A.

[IporpamMmmupyemas rudenb KIeTKH — aromnTos.
Tema 5.2. ConeprxaHue yueOHOTo MaTepuana: 1/0 OK 1-9,
®opmbl @opMbl pa3MHOXKEHMSI OpraHM3MOB: Oecrnojoe M mojoBoe. Buuel Oecnonoro K 3.4
Pa3sMHOKCHUA pPa3MHOXEHHUS: JIeJICHHE HAJABOE, MOYKOBAaHHE OJHO- M  MHOTOKJIETOYHBIX,
OpraHusmMoB CHOpoo6pa30BaHKE, BETETATHMBHOE Pa3MHOKEHHE. VICKYyCCTBEHHOE KIOHMPOBAHHE

OpPraHM3MOB, €ro 3HaueHue s cenekiuu. [lonoBoe pasMHOXKEHHE, ero OTIUYUS OT

0ecroIoro.
Tema 5.3. Coneprxanue yueOHOTO MaTepuana: 1/0 OK 1-9,

Meito3. Cranuu Meito3a. [Iporeccel, nmpoucxoasume Ha ctagusx menosa. [loBenenue IIK 3.4
Meiio3 xpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii CMbIC ¥ 3HaUEHUE MEH03a.




19

Tema 5.4. Coneprxanue yaeOHOT0 MaTepuana: 1/0 OK 1-9,
Ob6pa3zoBaHue u I'ameTorene3 — mporecc o0Opa3oBaHUs IMOJIOBBIX KJIETOK Y J>KUBOTHBIX. [lonoBble IIK 3.4
pa3BUTHE TOJIOBBIX | JKEJE3bl: CEMEHHUKHU M SMYHUKH. OOpa30BaHHEe U Pa3BUTHE MOJIOBBIX KIIETOK — TaMeT
KJIETOK. (ciepmaro3ouns, sliekIeTka) — crepMaToreHes3 U oBoreHe3. OCOOEHHOCTU CTPOECHHUS
OmionoTBOpeHne | SHMIEKIIETOK U criepMaTo3oua0B. OmiogoTBopenue. [laprenorenes.
Tema 5.5. Coneprxanue yaeOHOr0o MaTepuarna: 1/0 OK 1-9,
WunuBuayansHoe | MHAMBHIyanbHOE pa3BUTHE (OHTOreHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOPHOreHe3). IIK 3.4
pa3BUTHE Otanbl  SMOPHOHAIBHOTO  PAa3BUTHS y MO3BOHOYHBIX JKHBOTHBIX: JPOOJICHHE,
OpPraHu3MOB racTpyJsnus, OpraHOTeHE3. [ToctamOproHabHOE pa3BUTHE. Tumnbt

MOCTAMOPHOHAIFHOTO PAa3BUTHS: MPAMOE, HenpsiMoe (JIMYMHOYHOE). BimsiHue cpenb

Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIE BBI3bIBATH BPOKJCHHbIE YPOJICTBA.

Poct m pasBurue pacrenHuit. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH,

CTaJIH Pa3BUTHIL.
Pa3nen 6 HacjiencTBEHHOCTH M M3MEHYHBOCTh OPTraHU3MOB 12/0
Tema 6. 1.. Coneprxanue yueOHOT0O MaTepuana: 1/0 OK 1-9,
I'enetuka — [Ipeaqmer m 3amauu reHeTUKH. Poib IHUTONOTMHM W AMOPHOJIOTHH B CTAaHOBJICHUU 11K 3.4
HayKa o TeHeTUKHU. Bxian poccuiickux u 3apyOeKHbIX yUEHBIX B pa3BUTHE T€HETHKH. MeTOabI
HACJIE/ICTBEHHOCTH | T€HETUKH (TMOpUI0I0rMYECKHM, IUTOI€HETHUECKHH, MOJIEKYIIIPHO-T€HETUUECKUH ).
Y I3MEHYUBOCTH OcHOBHBIE TEHETHYECKHE NOHATHS. |'eHeTHueckass CHMBOJIMKA, MCIOJb3yeMas B

CXEMax CKpeIIMBaHMI
Tema 6. 2. Coneprxanue yueOHOTO MaTepuana: 1/0 OK 1-9,
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH HACJIEIOBaHUA NPU3HAKOB, YyCTaHOBJEHHble [. Mengenem. I[IK 3.4
HacJIeI0OBaHUs MonorubpuaHoe ckpeluBaHie. 3aKoH eIMHO00pa3usi TMOPUIOB IIEPBOTO MOKOJICHHUS.
NPU3HAKOB. [IpaBuno nOMHMHUpPOBaHMS. 3aKOH pacCILEIUIEHUs NPU3HAKOB. ['Mmore3a 4YUCTOTHI
Monorubpunnoe ramer. I1osHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

CKpCIIMBaHHE
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Tema 6. 3. Coneprkanne ydeOHOr0o MaTepurana: 2/0 OK 1-9,
Jurubpugxoe JlurubpuaHoe CcKpenuBaHHe. 3aKOH HE3aBHCHMOIO HACJIEIOBAHHs TMPU3HAKOB. IIK3.4
CKpEIIIMBaHHUE. [{uToreHeTHYEeCKHE OCHOBBI ~ JUTHOPUIAHOTO  CKpEUIMBAaHUS. AHAIU3UPYIOIIEe
3akoH ckpemuBanue. Vcnonap30BaHNe AHAIM3UPYIOIIETO CKPELIMBAHUSA ISl OMpPENETICHUs
HE3aBHCHUMOTI0 FEHOTHUIIa 0CO0HU
HacJIeJOBaHUS
MIPU3HAKOB
Tema 6. 4. Coneprxkanne ydeOHOr0 MaTepurana: 1/0 OK 1-9,
CuerieHHOE CuerieHHOe HacieqoBaHue mpu3zHakoB. Pabora T. Moprana mo cuemnjaeHHOMY 11K 34
HACJICOBaHUE Hace0BaHUIO TeHOB. HapyIieHue ClieruieHust TeHOB B pe3yJIbTaTe KPOCCHHTOBEpa.
MIPU3HAKOB XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTuUecKre KapThl.
Tema 6. 5. I'enernka mnona. XpoMOCOMHOE ompezesleHue moja.  AyTOCOMBI M IIOJOBbBIE 1/0 OK 1-9,
['eneruka nona. XpoMocoMbl. ['oMorameTrHble M TreTeporaMeTHbie oOpraHu3mbl. HacnemoBanue I[IK 3.4
Hacnenosanue MPU3HAKOB, CIICTUICHHBIX C MOJIOM.
MIPU3HAKOB,
CICIICHHBIX C
IIOJIOM
Tema 6. 6. Coneprxanue yueOHOro Marepuana: 1/0 OK 1-9,
M3MeHYNBOCT®D. W3menunBocTh. Buasl M3MEHUMBOCTH: HEHACICACTBEHHAS M HacjeACTBEHHas. Poib IIK3.4
HenacnenctBeHHa | cpeipl B HEHACHIEICTBEHHOM W3MEHYMBOCTU. XapaKTEPUCTUKA MOAU(DUKAIIMOHHOM
sl ©3BMCHYUBOCTh W3MEHYMBOCTH. BapuanvoHHBI psan W BapualMoHHas kpuBas. Hopma peakuuu

npu3Haka. KonnyecTBEHHblE M KayeCTBEHHbIE IPU3HAKA M HX HOpPMa PEaKIHH.

CaoticTBa MOIM(DUKAIIMOHHONW W3MEHYUBOCTH.
Tema 6. 7. Coneprxanue yueOHOT0 MaTepuana: 1/0 OK 1-9,
Hacnencrsennas Hacnencreennas, WIM  TSHOTHIIMYECKas, N3MEHYUBOCTD. KomOunatuBHas 11K 3.4
W3MEHYHBOCTh W3MEHYMBOCTh. Meio3 ¥ TONOBOM TMpoIlecC — OCHOBA KOMOMHATHBHOMN

U3MCHYNBOCTH. MyTaIII/IOHHaSI N3MCHYHNBOCTD.
Knaccmbnxauns{ MYTaHHﬁI T'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC. YacrtoTa n IIPUYKUHBI
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MyTauuid. MytareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOM
n3menuynBocty H. 1. BaBunosa. BHesnepHas HacaeACTBEHHOCTb U U3MEHYUBOCTb.

Tema 6. 8. Coneprxkanne ydeOHOT0 MaTepuraa: 4/0 OK 1-9,
I'enetuka I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHbIE METOJIbl T€HETUKH YEJIOBEKA! I[IK 3.4
yeJIoBeKa reHeaJJoTHYeCKUi, OJIN3HELIOBLIN, IUTOTCHETHYCCKUH, OMOXHMUYECKHH,
MOJIEKYJISIpPHO-TeHeTHUeCcKHil. COBpEMEHHOE ONPEIEIEHNE TEHOTHUIIA: TOJIHOTEHOMHOE
CEKBEHMpPOBaHUE, TEHOTHUIUPOBaHHE, B TOM uucie ¢ nomompio [IIP- ananu3a.
HacnenctBennsle  3a0ojeBaHMsA — 4eJOBEKa: TEHHble  Oone3HH, OOJe3HH ¢
HACJIE/ICTBEHHOM MPeApacooKeHHOCThIO, XPOMOCOMHBIE Oose3Hr. CoMaTuyecKue u
reHepaTuBHbIe MyTanuud. CTBOJIOBBIC KIETKU. [I[pUHIMTIBI 3A0POBOTO 00pa3a >KU3HU,
MUArHOCTHKH, MNpOQUIAKTUKM U  JIeYeHHs TIeHeTHYeckux Oose3Heil. Meauko-
FEHETUYECKOE  KOHCYJbTHPOBAHME. 3HAYEHUE  MEIUUMHCKOM  TE€HETUKH B
MPEeIOTBPALLECHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHUI YeTIOBEKa.
IIpakTuyeckas padota Ne 2. 2/0
« Pemenune reneTnueckux 3agau.
CocraBiieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA»
Paznen 7 Cenexuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH 4/0
Tema 7. 1. ConeprxaHue yueOHOTo MaTepuana: 1/0
Cenekuus Kak Cenekius Kak HayKa M MPOIecc. 3apokKICHHUE CENEKIINN U JIOMECTUKAIIUS. Y UeHHE OK 1-9,
HayKa U Mpoliecc H. 1. BaBusoBa o 1ieHTpax IPOUCX0XKICHUS U MHOTOOOpa3usi KyJIbTYPHBIX PACTCHHIA. [IK 3.4
LleHTpBI MPOUCXOKIACHUS JOMAIIHUX KUBOTHBIX. COpPT, TOPOJIa, IITAMM.
Tema 7. 2. Conepxanne yaeOHOTO MaTepHaa; 1/0
MeTtonasl u CoBpeMeHHBIE METOJbI CEJICKIIMU. MacCoBbIii W WHIWBHIYAJIbHBIM OTOOpPHI B OK 1-9,
JIOCTH>KCHHUS CeJIeKLIMU pacTeHU M KUBOTHBIX. OIlleHKa 3KcTepbepa. biu3ko- poacTBeHHOE [IK 3.4
CEJIEKLINU CKpelirBaHue — UWHOpuUAUHI. Yucrtas nuHug. CKpelUMBaHUE YHUCTHIX JIMHUM.
pacTeHui u I'etepo3uc, nnu rudpugHas cuia. HepoacTBeHHOE CKpeIMBaHHE — ayTOPHAMHT.
KUBOTHBIX Otnanénnas rubpuauzanus u e€ ycrnexu. VICKycCTBEHHBI MyTareHes U IMOJIy4eHHE

TTOJIMITIIONIOB. I[OCTI/I)KGHI/IH CCJICKIINU paCTeHHﬁ, JKMBOTHBIX 1 MUKPOOPTaHHU3MOB.
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Tema 7. 3. Coneprxanue yaeOHOT0 MaTepuana: 2/0 OK 1-9,
buorexHonorus buorexHonorus Kak oTpaciib NMPOU3BOJCTBA. ['€eHHAas MH)KEHEpHs. OTalbl CO3aHUs IIK 3.4
KakK 0Tpacib pexomOunantHo JIHK wu TpancrenHeix opranuzmoB. KinetouHas uHXeHepus.
IIPOU3BOJCTBA Knerounsle KynbTypsl. MUKPOKIOHAJIBHOE PAa3MHOKEHNUE PACTEHUI.
KnonupoBaHnue  BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX  OpPraHU3MOB.
Okosorndyeckue u yTuyeckue npodneMsl. MO — renerudecku MoIupUIMPOBAHHBIE
OpPTraHU3MBI.
Pa3nen 8 DBoaromnonHass OmoJiorus 6/0
Tema 8. 1. Copepxanue yueOHOro Marepuana: 1/0 OK 1-9,
OBoNIOLMS U IIpennocsliku BO3HUKHOBEHHS SBOJIIOLIMOHHON TEOpUU. DBOJIIOLUOHHAS TEOPUS U €€ IIK 3.4
METOJBI €€ MecTo B Ouonoruu. BiusHue 5BOJIIOLMOHHOW TEOPHUM HA pa3BUTHE OHOJOTHH U
U3Yy4CHHUS JIpYTHUX HayK.
CunerenbcTBa 3BoNOIUH. [laneoHTONOrMYECKHE: MOCIEI0BATENBHOCTD MOSBICHUS
BUJIOB B MTAJICOHTOJIOTMYECKOI! JeTonucH, nepexoausie (opMel. bruoreorpaguueckue:
CXOJICTBO M pazimuue ¢ayH U (JIOp MATEPUKOB U OCTPOBOB. IMOPHOJIOTHUECKHUE:
CXOJICTBA U Pa3In4Msl SMOPHOHOB PA3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE, AHAJOTUYHbIE, PyAUMEHTapHbIE
OpraHbl, aTaBU3MBbI. MonekyaspHO-OMOXMMUYECKHE: CXOJACTBO MEXaHHU3MOB
HACJIE/ICTBEHHOCTH U OCHOBHBIX META00JIMYECKUX MYyTEH Y BCEX HKHUBBIX OPIraHU3MOB.
Tema 8. 2 Coneprxanue yueOHOro Marepuana:
Uctopus pa3sutus | OBomonnonHas teopus Y. Jlapsuna. [Ipeanoceuiku BO3HUKHOBEHHUS JapBHHHU3MA..
npeacTaBiaeHuit o0 | JIBHxKyIMe cuibl 3BOJIIOLMU BUIOB MO [lapBuHY (M30BITOUHOE pa3MHOXKEHHE NPHU
ABOJIIOLIUN OTPaHUYEHHOCTH  PECypCcoB,  HeompenenéHHas  W3MEHYMBOCTh, Ooprba  3a
CYLIECTBOBaHME, €CTECTBEHHBIN 0TOOD).
Cunrernueckast reopus 300y (CTO) u e€ 0oCHOBHBIE MOJIOKEHUSI.
Tema 8. 3 Coneprxanue yueOHOTO MaTepuana: 1/0 OK 1-9,
Bun: xpurepun u MuxkposBosmtonus. [Tonmynsnusa kak eAMHULA BUAA U SBOIIOLNH. 11K 3.4
CTPYKTypa.
[Tonynsiuust kak
AJIEMEHTapHas
€IMHNLIA BUOA
Tema 8. 4 Copepxanre yaeOHOTO MaTepuana;

JBYOKyIIIHME CUITBI

JiBmxynire cuiibl (pakTophl) SBOMIOIMH BUAOB B Ipupojie. MyTallmOHHBIN MpoLiecc u
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(3memeHTapHbIe KOMOWHATHBHAS W3MEHYHMBOCTH. [lomyIsiiinoHHbIe BOMHBI U Apeiid reHoB. M3omsmus
(bakTopsbI) Y MUTpanus.
ABOJIIOLIUN
Tema 8. 5 Coneprxkanne ydeOHOr0o MaTepurana: 1/0 OK 1-9,
EcrecTBeHHbIN EctectBenHbIit 0TOOP — HampaBisfOmIMiA (pakTop 3BOTIOIUU. DOPMBI €CTECTBEHHOTO [IK 3.4
oTOOp 1 ero orbopa.
dbopMeI
Tema 8. 6 Coneprxanue yueOHOro Marepuana: 2/0 OK 1-9,
Pesynbrarsl [IpucnocoOneHHOCT,  OpPraHU3MOB  Kak  pe3yibTar spomtonnu.  IIpumepst K 3.4
IBOJIIOLIMHU: IpUCIIOCOOTEHUH y OpraHu3MoB. Apomopdo3bl M HIUoafantanuv.  Bug u
npucrocoOiIeHHOC | BujooOpa3oBanue. Kpurepun Buma. OcHOBHbIE  (OpPMBI  BHI000pPa30BaHUS:
Thb OPraHU3MOB U reorpagpuueckoe, IKOJIOrHYECKOE.
BHUJ1000pa30BaHKE
2/0

[TpakTrueckas padota Ne 3.

«Onucanue NpucrnocoO0IeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
Tema 8. 7 Coneprxanue yueOHOTO MaTepuana: 1/0 OK 1-9,
Hanpasnenus u MakposBosttonus. I[IK 3.4
yTH ®opmbl 3BOMIONUH: (DUIETHYECKAs, TUBEPreHTHAsl, KOHBEPreHTHAs, MapasulebHasl.
MaKpO3BOIIOLUU Heo6patumocts 3Bosmtonuu. [Ipoucxoxaenue ot Hecrenquaau3upoBaHHbIX IPEIKOB.

[Iporpeccupyromas cnenyann3anus. ATanTuBHAs pajualusl.
Paznen 9 Bo3aHuKkHOBeHUE ¥ pa3BUTHE KM3HHU HA 3eMJIe 8/0
Tema 9. 1 Coneprxanne yuyeOHOT0 MaTepuara: 1/0 OK 1-9,
Hcropust xu3Hu JloHayuyHble NPENCTABICHHUA O 3apOXACHUM KU3HH. HaydHble rumoressl I[IK 3.4
Ha 3eMJIEe U BO3HUKHOBEHUS )KM3HU Ha 3emJie: abMoreHes v naHcrepMusi. XUMHUYECKast SBOJIIOLUS.
METO]IbI €€ AOGHOTreHHBIN CUHTE3 OpPraHUYECKUX BELIECTB u3 HEOpPraHUYECKHUX.
U3YYCHHUS. OKCIIEpUMEHTAIBHOE MOATBEP)KICHUE XUMHUYECKOM d3Bomonuu. HadampHble 3Tarbl
I'unoressr ouonornueckoil sBomoruu. I'mnoreza PHK- mupa. ®@opmupoBanne MeMOpaHHBIX
IIPOUCXOXKACHHUS CTPYKTYp ¥ BO3HMKHOBCHHME IPOTOKJICTKU. [IepBble KIETKM M HUX 3JBOJIIOLMSL.
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JKHM3HH Ha 3€MIJIC

@opMHUpPOBAaHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Tema 9.2 Copnepxanue yueOHOro Matepuaia: 1/0 OK 1-9,
OcHoBuble 3Tanbl | PasButne xu3HuM Ha 3emse mo 3paM M nepuonaM. Karapxeil. Apxeickas u [IK 3.4
ABOJIIOLIUN nporepo3oiickas 3pel. [lanmeosoiickas 3pa u €€ mnepuoabl: KeMOpHUICKuUH,
OPraHu4eCcKoro OPIOBUKCKHUU, CUIIyPUHCKUH, JEBOHCKUN, KAMEHHOYTOJIbHBIM, IEPMCKHUM.
MHpa Ha 3eMJie, Me3so30lickas 3pa 1 €€ MepuoJIbl: TPUACOBBIN, FOPCKHI, METOBO.
Pa3BUTHE )KU3HU KaitHo3oiickas 3pa 1 €€ nepuobl: ajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIOTE€HOBBIM.
0 3paM U XapakTepHucTrKa KJIMMaTa U reoJIorn4eckux npoueccoB. OCHOBHBIE ATallbl ABOJIIOLIUN
nepuogam pPacTUTENILHOTO M JKMBOTHOTO Mupa. ApomMopdo3bl y pacTeHUH U >KUBOTHBIX.

[TosiBneHue, paclBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.
Tema 9. 3 ConeprxaHue yueOHOTo MaTepuana: 1/0 OK 1-9,
CoBpemeHHast Cucrema OpraHMYeCcKOro Mupa Kak OTPAKECHHE sBomolMM. OCHOBHBIE K 3.4
cucrema CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.
OpraHHYeCcKOro
Mupa
Tema 9. 4 ConeprxaHue yueOHOTo MaTepuana: 1/0 OK 1-9,
OBotonus OBOMIONMS 4eJoBeKa. AHTpPOIOJIOTHA Kak Hayka. Pa3BUThe NpeacTaBICHUN O K 3.4
4eJI0BEKa IIPOUCXOXKACHNUHN YesloBeka. MeTopl n3yueHus anTponoresesa. CxoacTBa U pa3indus
(aHTpOTIOTEHE3) YeJIoBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YEIOBEKA.
Tema 9.5 Coneprxanne ydeOHOT0 MaTepuara: 1/0 OK 1-9,
JBwxymue cunbl | JIBwkymue cuibl (pakTopbl) aHTpororeHe3a. HaciencTBeHHas H3MEHYMBOCTh U I[IK 3.4
(dakTopsr) €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 *KU3HHU, U3TOTOBJICHUE OPYIUNA TpYyaa,
aHTPOIIOTeHE3a MBIIIJIEHUE, PEUb.
Tema 9. 6 Coneprxanue yueOHOTO MaTepuana: 1/0 OK 1-9,
OcHoBHbIe cTaguu | OCHOBHBIE CTAJIMU M BETBH HBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yYMEIIbIH, 11K 3.4
3BOJIOLUU UYenosek npsaMoxondmui, YenoBek HeaHIepTanbCKUM, UYenoBek  pasyMHbIN
YeJI0BeKa COBpEMEHHOro THUmna. HaxXxonku HCKONmaeMbIX OCTAHKOB, BpPEMs CYIIECTBOBAHMI,

00J1acTh pacpocTpaneHusi, 00bEM roJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.
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Tema 9.7 Coneprxanue ydeOHOT0 MaTepuarna: 2/0 OK 1-9,
YenoBeueckue YenoBeueckrne packl. OCHOBHBIE OOJBIIME pachl: E€BPOMEOUAHAs (eBpasuiickas), K 3.4
pacel 1 HETPO- aBCTpaJIONHAS (IKBAaTOpHAIbHAS ), MOHTOJIONIHAS (a3MaTCKO-aMEPHKAHCKAs).
MIPUPOJIHBIE UepTsl mpHUCIOCOOICHHOCTH TMPEACTaBUTENCH UEJIOBEUECKUX pac K YCIOBUSIM
aanTanun cymiectBoBanus. EquHCTBO YenoBedecknx pac. KpuTrka connanbHOTO JapBUHHU3MA H
YeloBeKa pacuzMma.
Pa3nesn 10 Opranu3mbl U OKpY:KaloLas cpeaa 6/0
Tema 10.1 ConeprkaHue yueOHOro MaTepuana: 1/0 OK 1-9,
OKoJorus Kak OKkojorusi Kak Hayka. 3aJauyd U paslienbl SKOJIOTMH. MeToabl 3KOJIOrHYeCKHX K 3.4
HayKa UCCIIEIOBaHUM. DKOJIOTMYECKOE MUPOBO33PEHIE COBPEMEHHOT'O YETIOBEKA.
Tema 10.2 Coneprxanue yueOHOTo MaTepuana: 1/0 OK 1-9,
Cpenst ooutanust | Cpenbl OOMTaHUST  OPraHWU3MOB:  BOJHAs, HA3EMHO-BO3MYIIHAs, IOYBCHHAs, 11K 3.4
¥ OKOJIOTUYECKHE | BHYTPUOPTaHW3MEHHas!.
(bakTopsI Dxonorundeckue haktopsl. Kimaccudukamms 3K0I10ru4eckux GakTopoB: aOMOTHYECKHE,

OMOTHYECKHE U aHTpONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI
Tema 10.3 Coneprkanue yueOHOTo MaTepuana: 1/0 OK 1-9,
AGuoTHieckue AbGuoTtndeckue (HakTOphI: CBET, TEMIIEPATYPA, BIAKHOCTh. DOTONEPHOIU3M. IIK 3.4
(bakTopsl [TpucnocoOienus opraHu3MoB K JIeHCTBUIO a0MOTHYECKUX (akTopoB. buonornueckue

PUTMBI.
Tema 10.4 Coneprxanue yu4eOHOT0 MaTepuara: 1/0 OK 1-9,
buornueckue buotnyeckue ¢aktopsl. Buasl OMOTHYECKMX B3aMMOACHUCTBHIM: KOHKYPEHLHS, I[IK 3.4
(bakTopsI XUITHUYECTBO, CHUMOMO3 W ero ¢opmel. [lapasutusm, koomepamus, MyTyalu3M,

KOMMeHCa3M ( KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCANHM3M, HEHTpaIu3M.

3HavueHHEe OWOTHYECKMX B3aUMOJICHCTBUU Il CYIIECTBOBAaHHUS OpPTraHW3MOB B

IPUPOIHBIX COOOIIECTBAX.
Tema 10.5 Coneprxanue yueOHOTo MaTepuana: 2/0 OK 1-9,
DKOJOTHYECKHE OKOJOTMYECKHUE XapaKTEPUCTUKH mnomyjasanuu. OCHOBHbBIC MMOKA3aTeNId MOMYJISIHN: 11K 3.4
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XapaKTEPUCTHKH | YHCICHHOCTD, TNIOTHOCTh, POKIAEMOCTb, CMEPTHOCTbD, TPUPOCT, MUTpaIys. JlnHaMuKka
BUJA U YUCIEHHOCTH TMOMYJSIUU U e€ perymsaius
MOy JISIITAH
Pa3nen 11 Coo0miecTBa B 3K0JIOrHY€CKHE CHCTEMBI 8/0
Tema 11.1 ConeprkaHue yueOHOTo MaTepuana: 1/0 OK 1-9,
CoobmiecTBa CooOmiectBO  opranm3MoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHJIOBas, K 3.4
OpraHU3MOB MPOCTPAaHCTBEHHAs, Tpoduueckas (muuieBas). Bunbl-nomuHanTel. CBsi3u B OMOLIEHO3E.
Tema 11.2 Coneprxanne yuyeOHOT0O MaTepuara: 1/0 OK 1-9,
DKOCUCTEMBI U DKoJoru4eckue cucteMsl (3kocucteMsbl). [lonstre 00 sxocucTeMe U OHOTEOIIeHO3e. [IK 3.4
3aKOHOMEPHOCTH | DYHKIMOHAJIbHBIE  KOMIIOHEHTHl ~ JKOCHCTEMBI:  MPOIYLEHTbI,  KOHCYMEHTHI,
ux PEAYLEHTHI.
CYILIECTBOBaHUS KpyroBopoT BemiecTB W MOTOK SHEPruuM B HKOcUCTeMe. Tpoduueckue (TMHILEBHIE)

ypoBHH 3KocucTeMbl. [lumieBbie 1ienu u cetd. OCHOBHBIE TIOKA3aTEIN 3KOCUCTEMBI:

ouomacca, UPOAYKIMs. OKOJIOTHMYECKHE NHPaMUIbl: MPOAYKLUHH, YHCIEHHOCTH,

6romaccel. CBOHCTBA DKOCUCTEM: YCTOHYMBOCTh, CAMOPETYIISALINS, Pa3BUTHE.

Cykueccusi.
Tema 11.3 Coneprxanue yueOHOTO MaTepuana: 1/0 OK 1-9,
[Tpuponnsie [Ipupoanbpie 3KOCHCTEMBI. DKOCUCTEMBI PEK M O03€pP. DKOCUCTEMA XBOWHOTO WU I[IK 3.4
HKOCUCTEMBI IIMPOKOJIMCTBEHHOT O JIeca.
Tema 11.4 Coneprxanue yueOHOTO MaTepuana: 1/0 OK 1-9,
AHTpOIIOT€HHBIE AHTPOTIOTE€HHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBI. Y pOoIKocTcTeMbl. bruonorudeckoe I[IK 3.4
HKOCUCTEMBI U XO3sIICTBEHHOE 3HAYEHHE arpo’KOCUCTEM U ypOoskocucTeM. buopaszHooOpasue kak

dakTop ycroitunBocTH 3KOcHcTeM. CoxpaHeHHE OHMOJIOTHYECKOTO Pa3HOOOpas3usi Ha

3emue.
Tema 11.5 Coneprxanne ydeOHOT0 MaTepuara: 1/0 OK 1-9,
buocdepa — VYuenue B. U. Beprazackoro o 6uocdepe. I'panuiibl, coctaB u CTpyKTypa O6Hocgepsl. K 3.4
riio0anbpHas Kupoe BemectBo m ero  pyHkmuu. OcoOeHHOCTH Ouocdepsl Kak T100aabHOM
HKOCHCTEMA 3eMJIM | 9KOCHCTEMBI. JInHaMHUYECKOe paBHOBecHE M 0OpaTHas CBsi3b B buocdepe.
Tema 11.6 Copepxanne yueOHOr0o MaTepHuana: 1/0 OK 1-9,
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3akoHoMepHOCTH | KpyroBopoTsl BeliecTB 1 OMOre0OXMMUYECKHE LIUKIIbI 3JIEMEHTOB (YIJIepo/ia, a30Ta). K 3.4
CYIIIECTBOBAHMS 3oHanbHOCT Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

onocdepsr

Tema 11.7 Copnepxanue yueOHOro Matepuaia: 1/0 OK 1-9,
YenoBeuecTBo B YenoBeuectBo B Ouocepe 3emian. AHTpPONOTeHHbIE H3MEHEHUss B Ouocdepe. IIK 3.4
ouocdepe 3emsin | ['mobabHBIC IKOJIOTHICCKUE MPOOITICMBI.

Tema 11.8 ConeprxaHue yueOHOTo MaTepuana: 1/0 OK 1-9,
CocymectBoBanue | CocymiecTBoBaHUE MPUPOJLI U uenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak [IK 3.4
OPUPOIBI U OCHOBa ycToH4uMBOCTH Onochepsl. OCHOBa PallMOHANBHOTO YIIPABICHUS MPUPOIHBIMU

YeII0BeUeCcTBa pecypcaMu B UX UCTIOJIb30BaHuE. Jl0CTIKEeHNS OMOJIOTHH U OXpaHa MPHPO/IBL.

Koncynpranuu 0/0

CamocrosTenbHas pabora 0/0

TemaTrka HHAMBUAYAJTBHOTO MTPOEKTA, KYPCOBOW PabOTHI (MPOEKTA) (eciiu npedycmMompeHsl) 0/0

[TpomesxyTouHas arrectanus B popme auddepeHnrpoBaHHOrO 3a4eTa 2/0




3. YcaoBust peaau3zanuu y4eOHOM 1M CHUILIHHBI.

3.1. CnenmajibHble MOMeIIeHUs ISl peajin3alii MPOrpaMMbl Y4eOHOM AU CHUIIUHBI.

OcBoenne mporpamMmbl y4eOHOW nucHuIUIMHBI «buonorus» mnpeamonaraeT Haluyue B

npo(hecCHOHATLHOW 00pa30BaTeIbHOM  OpraHW3alliH, peaTH3ylmeld  00pa30BaTEIBHYIO

nporpaMmy cpeaHero obmero obpazoBanus B mnpenenax ocBoeHuss OIIOII CIIO na 6aze

OCHOBHOTO 001mIero o0Opa3oBaHus, Y4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTH

obecreynTh CBOOOJHBIA AocTyn B MHTEepHET BO  BpeMsi y4eOHOTO 3aHSTHS M B IMEPUOJ

BHEYUYEOHOM AEATEITHHOCTH 00YYArOIINXCS.

[Tomemenne kabuHeTa yaoBieTBOpsieT TpeboBanusM CaHUTAPHO-IMUAEMHOIOTHUECKUX

npasusl 1 HopMmatuBoB (CanlluH 2.4.2 Nel78-02) u ocHameHO TUIOBBIM 00OpPYIAOBAHUEM,

yKa3aHHbBIM B HACTOSIIUX TPeOOBaHUSAX, B TOM YHCIE CIEHHUATHU3UPOBAHHON yueOHOU

MeOeIbI0 U CPeICTBAMU O0YUYCHHUS, TOCTATOYHBIMU JUIi  BBIITOJHEHHUS TPEeOOBaHWU K
YPOBHIO MTOJITOTOBKU O0YYaIOUTUXCS: Jocka — ayauTopHas — 3-X  DIeMeHTHas,

kommeiorep P/CT 586, cuctemHBId OJIOK, CTOJT OJHOTYMOOBBIN, CTOJI yYeHWYICCKU TPNeb

kpoMmka [IBX menomun — 16mT, ctyn U30 u/t, cTyn yueHnueckuit - 32mr.

JUis1 BBITMOJIHEHUS TIPAKTUYECKUX 33/1aHUH CTYJEHTaM HEOOXOJMMO UMETh MPOCTON U I[BETHBIC

KapaHJally, TUHENKY, JaCTHK, IUPKYJIb, TPAHCIIOPTUP U KATBKYJISTOP.

[Iporpammuoe obecrieueHue

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

muneH3uoHHbIi gorosop ot 07.05.2008 (OO0 "HIIO Unaykuus

bpsuckoe mpexct."), "Microsoft Office Standard 2007" Microsoft Open License 43178755

(OOO "HIIO Munykuusa"), HOMEp 3aKa3a TOProBOro MOCPEIHUKA :

ML766281-3

3.2. UapopMannioHHOe o0ecneyeHne peajin3auuu NpPorpaMmbl y4eOHOM M COMIIJIMHBI.

Bepxomenniera, 0. I1. buonorus : yuedbnoe mocodue mist CITIO / FO. I1. BepxomenieBa. —

CapatoB : IIpodobOpazoBanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekct

SJICKTPOHHBIA // DNeKTpoHHBIM pecypc 1udpoBoil  obpaszoBarenbHor cpeast  CIIO

PROFob6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/91854

Kyp6atoBa, H. C. O6mas Ouonorus : yuebHoe nocodbue mis CIIO / H. C. Kypbarosa, E. A.
Kosnosa. — CaparoB : Hayunas kaura, 2019. — 159 c. — ISBN 978-5-9758-1895-9. — Texkct
. DJIGKTPOHHBIH // DIEeKTpOoHHBI pecypc 1HMdpoBol obpazoBatenbHON cpeabl  CIIO
PROFo6pa3oBanue : [caiiT]. — URL: https://profspo.ru/books/87078

JonosHUTEIbHbIE HCTOYHUKH:

KoncrantnaoB B.M. u np. buonorust mist npodeccuili u crnenuanbHOCTEH TEXHUYECKOTO H
€CTECTBCHHO-HAYYHOTOo  mpoduield:  yuyeOHWK  Id  CTYJAEHTOB  NMpodeCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alnii, ocBanuBaromuXx npodeccuu u crneruansHocta CI10. -M., 2019
NutepHeT-pecypcbl

http://www.iprbookshop.ru/ - SnekrponHo-6nbamoreuynas cucrema [PRbooks
http://www.consultant.ru/ - CipaBouHo-nipaBoBast cuctema Koncynerantllmtoc
http://www.elibrary.ru/ - HanimonanbHas 3neKTpoHHast OMOIMoTeKa

http://www.edu.ru/ - ®enepansubiii MaTepHeT-nopran «Poccuiickoe oOpazoBaHme»

3.3. Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOI0 Mpolecca AJasi MHBAJMIOB H JIUI C
OrPAaHNWYEHHBIMM BO3MOKHOCTSIMH 3/10POBbSl OCBAUBAKIINX NpPOrpaMMy yueOHOIl
AUCUMITUHBI.

W3ydyeHne MUCHUIUIMHBI MHBAIUIAMU U JHUIIAMH C OFPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0OPOBBS
OpPraHu3yeTcss C Y4YeTOM OCOOCHHOCTeH MCHUXO(PHU3MUECKOTO pa3BUTHS, WHAMBUIYaIbHbBIX
BO3MOXKHOCTEH U COCTOSHUS 3[JOPOBBS TAKUX 00YUAIOIIHUXCS.

[Tpu npoBeneHuN yueOHBIX 3aHATHI oOecneunBaeTcs CoOMI0IeHUE CIEYIONNX TPEOOBAHMIA:
-y4eOHbIE 3aHATUS MPOBOASTCS A WHBAJIWAOB U JUI[ C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSI B OJHOM ayAUTOPHH COBMECTHO C OOYyYaIOIIMMUCS, HE MMEIOIIMMHU OrpaHHMYEHHBIX
BO3MOXKHOCTEH 37J0pOBbS, €CJIM 3TO HE CO3/IaeT TPYAHOCTEH AJi 00y4aroMXcs B X0/1€ Y4eOHbIX



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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3aHATHH;
-IPUCYTCTBHE AacCUCTeHTa u3 4Yuciaa pabotHukoB bBITY wim TOpuUBICUCHHBIX JIWII,
OKa3bIBAIOLIETO  OOYyYArOIIMMCS HEOOXOAMMYIO TEXHHUYECKYI0 IIOMOINb C YYEeTOM HX
WHAMBUAYAIbHBIX OCOOEHHOCTEH (3aHATh pabouee MECTO, NepeBUTaThbCsi, MPOYUTATh U
oopMuUTh 3a1aHKE, OOIIATHCS C MEAATOTHYECKUM PAaOOTHUKOM H T. H.);
-o0yyaronecss ¢ Yy4eTOM UX HWHAUBUAYAIbHBIX OCOOEHHOCTEHl MOTYT IOJb30BaThCs
HEOOXOIUMBIMU UM TEXHUYECKUMU CPEACTBAMU,
-MaTepHAIbHO-TEXHUYECKNE YCIIOBHS JTOJIKHBI o0ecnieunBaTh BO3MOKHOCTh
OecTpensTCTBEHHOTO TOCTyNa 00ydJalomuXcsi B ay IMTOPUH, TyaJeTHBIE U APyTHe MOMEIIEHUs, a
Takke MX NpeOblBaHUS B YKAa3aHHBIX NOMEIIEHUSAX (HaJIW4YMe MaHIYCOB, IOPYYHEH,
paCHIMPEHHBIX JBEPHBIX MPOEMOB, JU(PTOB, MPU OTCYTCTBUH ITHUPTOB ayJUTOPHUS TOJIKHA
pacrnojiaratbCs Ha IIEPBOM 3Ta)ke; HAJIMYKE CTIeHUATbHBIX Kpeced U JPYTUX MPUCIIOCO0ICHU).
JIOTIOTHUTENHHO TIPU MPOBECHUH YUEOHBIX 3aHATUI 00ecreynBaeTcsi COONIOICHNE CIIeAYIONTNX
TpeOOBaHUIl B 3aBUCUMOCTH OT KaTeropuil 0O0y4aromMxcs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBBS:
a) AN CIENbIX: 3a/laHds W WHbIE MaTepuaibl I8 W3YYeHHUS TUCIUIUIMHBL O0(OPMIISIOTCS
penbedHO-TOUeHHBIM IpudToM Bbpaiinsg wim B BUIE 3IEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIbI0 KOMITBIOTEpPA CO CHEUATU3HUPOBAHHBIM MPOTPAMMHBIM OOECIIEUEHUEM JUISl CIIETIBIX,
WIM 3a4UTHIBAIOTCS ACCUCTEHTOM; IMHUCHMEHHBIE 3aJlaHUs BBIMIOJHSAIOTCS Ha Oymare peiabedHO-
TOYEYHBIM MIPUPTOM bBpaiinsg uam Ha KOMIBIOTEpE CO CHEUAIU3HPOBAHHBIM MPOTPAMMHBIM
oOecriedyeHHEeM Il CIENbIX, WIA HAJAUKTOBBIBAIOTCS AaCCHCTEHTYy; OOyYaromuMcs st
BBIMIOJIHEHUSI 3aZlaHusl TpU  HEOOXOIMMOCTH TPEAOCTABISIETCS KOMIUIEKT IMHChbMEHHBIX
MPUHAICKHOCTEH W OyMara JiUis muchbMa penbeHO-TOYEUHBIM ImpudTOM Bpaiins, koMmbroTep
CO CIIEIUATU3UPOBAHHBIM ITPOrPAMMHBIM 00ECIIEUEHUEM JIJIS CIICTIBIX;
0) g cnaGoBUIAIIMX: OOECIIeYNBAETC WHAMBUIYaIbHOE PaBHOMEPHOE OCBEUICHHE HE MEHEe
300 nrokc; mpu HEOOXOAUMOCTH 00YUYaIOIIUMCS TTPEIOCTABIIACTCS YBEIIMUNBAIOIIEE YCTPOMCTRO;
3a/laHus JJIs BBITIOJTHEHHS U MHBIE MaTEePHAIbI O(OPMIISIOTCS YBEITMYCHHBIM MIPUPTOM;
B) JUIS TUIYyXHMX U CJIa0OCIBIIIAIIMX: 00ECIeUurnBaeTCsl HATMYKME 3BYKOYCHIIMBAIOIIEH amnmapaTypbl
KOJUIEKTUBHOTO  TOJIb30BaHUS, TP HEOOXOAMMOCTH OOYyYaIOIIUMCS  TPEIOCTABIISACTCS
3BYKOYCHJIMBAIOIIAs anmnaparypa MHANBUAYAJIBHOTO MTOJIb30BaHNS;
T) Ui JIUI C TSOKENBIMH HApYIICHUSMU PEYd, TIYyXUX, CIA0OCHBIIIANINX BCE KOHTPOILHO-
OLICHOYHBIE MEPOIPHATHS MO JKEJaHHI0 OOYyYaloIIMXCS MOTYT MPOBOAUTHCA B HMUCHMEHHOU
dopme;
) JUIsl JUL] ¢ HapyUIeHUSMH OIOPHO-IABUTATEIbHOIO ammapara (TsSKelIbIMH HapylIEHUSMU
JBUTATETHHBIX (DYHKIHMI BEPXHUX KOHEYHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEYHOCTEH):
MMCbMEHHBIE 3a/IaHHSI BBINOJIHAIOTCS HA KOMIBIOTEPE CO CIELUAIIM3UPOBAHHBIM IIPOTPAMMHBIM
oOecriedyeHHEeM WM HAJAWKTOBBIBAIOTCS ACCUCTEHTY; MO JKETaHWI0 OO0y4aroluxcs BCe
KOHTPOJIbHO-OLIEHOYHbIE MEPOTIPUSATUS MOTYT IIPOBOAUTHCS B YCTHOU (hopMe.
4. KoHTpoJib ¥ o11eHKa pe3y/JibTATOB OCBOCHUSI YUeOHOM TMCUHMILINHBI.

KoHTpons 1 oleHKa pe3ysbTaTOB OCBOCHHsS y4eOHOW AMCHUIUIMHBI OCYIIECTBISETCS B
MpOoIeCcCce MPOBEICHUS MPAKTUYECKUX 3aHITUN U JTa0OPaTOPHBIX PadOT, TECTUPOBAHMS, a TAKKe
BBITIOJIHEHMSI O0YYaIOIIMMUCS] HHANBUIYAJIBHBIX 3aJJaHUH, IPOEKTOB, UCCIIEIOBAHUI.

Pe3yabTaThl 00yueHus Kputepumn onenku MeToabl OLIEeHKH
(OcHOBHBIE BHABI 1€ATEJILHOCTH
00yuyarmmxcs)
Temal. buoJsiorusi Kak HayKa YCcTHBIH OTBET: ®poHTATBHBIN
PackpriBaTh conep:kaHue TepMUHOB U | OTMETKA «OTIHYHO»: WUHAUBUAYATbHBIN

NOHATHNA: HAYYHOE€ MHUPOBO33PEHHUE, | OTBET MOJIHBIA M NPaBUIbHBIN | OMPOC,
HayyHasi KapTHHAa MMHpa, HAY4YHBIM | HA OCHOBAaHMU M3YYEHHBIX | TECTUPOBAHUE,
METOJl, THUIIOTE3a, TEOpHUs, METOJIBl | TEOPUH, MaTEpUan U3JI0KEH B | COCTABICHUE
UCCIIEIOBAHUA. ONPEIEICHHON  JIOTUYECKOM | NIPE3CHTALNM,

XapaKTepI/IBOBaTL OHOJIOTHIO Kak | IMoCJICA0BaTCIbHOCTH, BBIIIOJIHCHUC
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HayKy, €€ MECTO U POJIb CPEIH IPYTUX
€CTECTBEHHBIX HAYK.
[lepeuncnsaty pasgensl OHOJIOTUM B

COOTBETCTBUU c 00BEKTAMHU
U3YYEHUSI.
HaspiBathb Ba)KHENIIINE OTpaciu

OMOJIOTMYECKNX 3HAHMH M 3amadd,
crosimue nepen Owuonoruerr XXI B.
PackpeiBath conepxanue TEPMUHOB U
MOHATHI: HAyYHBIA METOJ, METOJbI
HCCIICIOBAaHUS.

XapakTepru3oBaTb OCHOBHBIE METObI

TMO3HAHHUS JKHBOM MPUPOJIBL:
HaOJII0IeHHE, AKCIIEPUMEHT,
OIMCcaHue, U3MEpPEHHUE,
KJIaccuuKaIus, MOJICJIUPOBAHUE,
CTaTUCTHYECKasi 00paboTKa TaHHBIX
Tema 2. JKuBble cucTeMbl M HX
OpraHusaums

PackpriBaTh conepikaHue TEPMUHOB
U TIOHATUH: CHUCTEMa, OMoJorudeckas
CHCTEMA, DJIEMEHTEI

CTPYKTypa OHOCHUCTEMBI,

CHCTEMBI,
CBOICTBA
JKUBBIX CHCTEM, OOMEH BCIICCTB,
pa3MHOXXEHHE,  POCT,

HaCJICACTBCHHOCTD,

pa3BUTHE,
U3MEHUYUBOCTb,
pa3apakxuMOCThb, SHEPro3aBUCUMOCTD,

YPOBHH OpraHu3aIu KU3HU
(buocucrem).

XapakTepu3oBaTh MIPUHIUIIBI
OpraHu3aIu ouocucTem:
OTKPBITOCTb, BBICOKas
YIOPSI0YEHHOCTb,  CaMOPETyJIsIus,
HUepapXUYHOCTb.

[Tepeuucnsate YHUBEpCAIbHBIC
CBOICTBA JKUBOTO: €IMHCTBO
XUMUYECKOTO COCTaBa,
pa3apaxxuMocCTh, JBUJKEHHUE,
roMeocTrasd, pocT U  pa3BUTHUE,
HACJIEACTBEHHOCTb,  HW3MEHYUBOCTb,
HBOJTIOIUS (mpucnocobnenne K

HU3MCHAIOIIMMMCA yCJIOBI/ISIM).

[IpuBonuTe mpuMepsl  OHOCHUCTEM
pPa3HOTO  ypOBHSA
CPaBHMBATh  IPOSBIICHUSA

YKUBOTO HA Pa3HBIX YPOBHSIX.

Oopra’usamuu |
CBOICTB

JUTEPATYPHBIM SI3BIKOM, OTBET
CaMOCTOSATEIIbHBIM.

OTMeTKa «XOpPOoII0»:

OTBET MOJHBIA U MPaBHIbHBIN
Ha M3YUYEHHBIX
TEOpHi, MaTepuan U3JI0KEH B
ONPEACIEHHON

OCHOBAaHHH

JIOTUYECKOU
MOCIIeZIOBATEILHOCTH, npu
9TOM JOMYIIEHBl ABE — TPHU
HECYIIECTBEHHBIE OIINOKH,
HCIIPABJICHHBIC 1o
TpeOOBAHMIO TTPETIOIaBATEIIS.
OT1meTka
«YAOBJIETBOPUTEIbHO»:

OTBCT HOHHLIﬁ, HO IIpU 35TOM

JOIyLIEHA CyLIECTBEHHAs
OIIMOKA MM OTBET HEIOIHBIH,
HECBSI3HBI.

OTMeTKa

«HEYTOBJECTBOPUTECIBHO»:

nmpu  OTBeTe  OOHApYXEHO
HENOHUMaHue  oOyudarmierocs
OCHOBHOT'O CoJIepKaHUs
yueOHOTO  Marepuana  WiId
JIOTTYIIICHBI CYLIECTBEHHbBIE
OLIMOKH, KOTOpBIE
oOyyaromuiics HE  MOXET

WCTIPAaBUTh TPU HABOISAIINX
BOIIPOCAax MpenogaBaTes.
Ouenka KOHTPOJIbHBIX
TeCTOBBIX padoT

OTMeTKa OTJIHIHOY:
90%-100%
OTBETOB OT 3aJIaHMIA.
OTMeTKa «XOPOIIOo»:
70%-89%
OTBETOB OT 3aJIaHUIL.
OTtMmeTka

IMMpaBUJIbHBIX

IMpaBUJIIbHBIX

«yA0BJIETBOPUTEIBHO»:
50%-69% [IPaBUJILHBIX
OTBETOB OT 3aJIaHMUiA.

OTMeTKa
«HEY/10BJIETBOPHUTEIbHO»:

MeHee  50% = mpaBUIIBHBIX
OTBETOB OT 3aJIaHUIL.
Onenka NMUCbMEHHBIX

WH/IUBUY aTbHBIX
3aJIaHuM,

BBINOJIHEHHE
MPaKTUYECKUX padoT,
pabota ¢ armacoM u
KOHTYPHOU KapToH,

g depeHIInPOBaHHbIN
3auer.
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XapakTeprus3oBaTh OCHOBHBIE
TPOIIECCHI, NpOTEKAIe B
OouocucremMax: OOMEH BeIECTB U
IpeBpalieHue SHEpPruw,
CaMOBOCIIPOU3BEICHHUE,
caMOperyJsius, pa3BUTHE.
CoOnromate  mpaBuiia  OGEpeKHOTO

OTHOILIEHUS K )KUBOU MIPUPOJE.

Tema 3. Xumuueckuii cocTtaB H
CTPOEHHE KJIeTKH.

PackpriBaTh copepkaHne TEPMUHOB U
TTOHATHH: DJIEMEHTBI-OMOT€HBI,
MAaKpO3JIEMEHTBI,  MHKPOAJIEMEHTHI;
MUHEpaJbHbIE BEILECTBA, MOJEKYJa
BOAbl Kak JAWMONb, BOJOPOJHBIE
CBSI3U; rUAPOQUIBLHEIE u
rusipooOHbIC BEIIECTBA.

Jloka3piBaTh E€IUHCTBO 3JIEMEHTHOTO
cocTaBa KaK OJHO U3 CBOICTB
JKHBOTO.

Pacnipenensite XUMUYECKHE IIEMEHTHI
o rpynmnaM B

KOJINYCCTBCHHOI'O

3aBUCUMOCTH  OT
MPEJCTABUTENBCTBA B  OpPraHU3ME;
XapakTEepU30BaTh pPOJIb  OTACIbHBIX
3JICMCHTOB.

BBISBISATE CBSI3b MEXKIY COCTaBOM,
CTPOCHHEM MOJIEKYJIbl XUMHYECKOTO
COCMHEHUS W €ro (QYHKIUIMU B

KieTke. PackpbeiBaTh  copep)kaHue
TEPMHHOB W  TOHATHIA:  OenKw,
MOJIUMEDHI, MOHOMEDBI,
aMHUHOKHUCIIOTBI, TIICOTHAHAS CBS3b,
TTOJIUIICIITH I, JIeHATypaLusl.

XapakTepu3oBaTh OCNKH Kak KIacc
OPraHUYECKUX COCIMHECHU;
KJIaCCU(PUIMPOBATh UX IO CTPOCHHUIO
(rmoOynsipaple W GUOPHILIAPHBIC
Oenkw), MIEPEUUCIIST u
XapakTepu3oBaTh (PyHKIUU OEIKOB.
PackpsIBaTh cofepKaHue TEPMUHOB U
NOHATHI:  (epMEHTHI,  AKTUBHBIN
IEHTP, cyOCcTpaTHAsT CHCIU(PUIHOCTD,
KO(pepMeHTBI, OCJIKU-aKTUBATOPHI U
OCIIKU-UHTHOUTOPHI.

VYka3piBaTh OTIIMYUS (HEPMEHTOB OT

KOHTPOJbHBIX padoT
OTMeTKa «OTJIHYHO»:

OTBET MOJHBINA W MPaBUIbHBIN,
BO3MOXXHA  HECYIIECTBEHHAast
ommoKa.

OTMeTKa «XOpPOLIO»:

OTBET HETOJTHBIN 1003
JOMyIIEHO He Oonee JBYX
HECYIIECTBEHHBIX OIIHOOK.
OrmeTka
«Y/10BJIETBOPHUTEIbLHO»:
paboTa BBIMOJHEHA HE MEHEE
4YeM Ha MOJIOBUHY, JOMyIIeHa
OJlHA CYyIIIECTBEHHAs OIHUOKA U
npu  3TOM TpH
HECYIIECTBEHHBIC OIINOKH.
OT1meTka

IBe  —

«HEYI0BJETBOPUTEIHHO:
paboTa BBIMOJHEHA MEHBIIIE
4eM  Ha

COJICPIKUT

MIOJIOBUHY
HECKOJIBKO

niIn

CYLIECTBEHHBIX OIINOOK.
Ounenka yMeHuil pemarsb
3ajAaum

OTMeTKa «OTJIMYHO»:

B JIOTUYECKOM DPACCYXKIECHUU U
pelieHny omubOoK HET, 3ajaya
perieHa
CIOCOO0OM.
OTMeTKa «XOpOLIo»:

palMOHATBHBIM

B JIOTHYECKOM PACCyKICHUHU U
pElIeHUH HET CYIIECTBEHHBIX
oImMOOK, HO 3a/la4ya penicHa He
paIoHaIbHBIM CIIOCOOOM HITH
JOMYIICHO He Oollee JABYX
HECYIIECTBEHHBIX OLUINOOK.
OT1meTka
«Y/I0BJIETBOPHUTEJIbHHO»:

B JIOTUYECKOM PAaCCYKICHUU
HET CYIIECTBEHHBIX OIIUOOK,
HO JIOMYIICHA CYIIECTBEHHAS
omuOKa B MaTeMaTUYECKUX

pacuerax.
OTMeTKa
«HEY/0BJIETBOPUTEIbHO»:
HMEIOTCS CYIIECTBEHHbBIE
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HEOPraHWYECKUX KaTaJIn3aTOPOB.
OOBSICHATH  POJIb
(GYyHKIIMOHUPOBAHUU KUBBIX CHCTEM,
B IPOMBIILJICHHOCTH, B MEIUIIUHE, B
IIOBCEIHEBHON

PaCKpLIBaTL COACPKaHNEC TCPMHUHOB U

dbepMeHTOB B

KHU3HHU YCJIIOBCKaA

MOHSTHH: YIJI€eBOAbl, MOHOCAXapUuibl,

JHUCAaXapubl, MOJINCAXAPUIBL,
TIII0KO3a, pubo3a, Je30Kcupudo3a,
caxaposa, JaKTO3a, MaJIbTO3a,
HesIoao3a  (KieryaTka), Kpaxmad,
TJIMKOTEH; JIMIUIBI, TPUTIUICPHUIBI
(xkupbl,  Macna),  GochOoIUTUIHI,
CTEpPOUJIBI.

Xap AKTCPU30BATh YIJICBOAbI, JIMIIHUAbL

KaK KJ1acc OpraHUYECKUX
COCIMHECHUM.
KnaccupunupoBars  yrieBoasl U

JUMHUABI TI0 CTPOCHUIO; MEPEUYHCIISATH
(GYHKIIMH YTJIEBOJIOB U JIUITH/IOB.

Cxemarnueckn n3o0paxaTh CTPOCHUE
MOJIEKY
PackpriBaTh conepikaHue TEPMUHOB U

yriaeBoao0B, JIUIIUA0B.

HNOHATHI: JE€30KCHPHOOHYKIEUHOBAS
kucnota ([AHK), pubGonykienHoBas
(PHK),
TOJIMHYKJICOTH THAS

KHCIIOTa HYKJICOTH/I,
ETb
(MOMUHYKIICOTH]T),

KOMILIeMeHTapHOCTh, GyHKInu JJTHK

(xpanenue u nepeaava
HaCJIEICTBEHHOMI uH(pOpMaIUn);
BUJIBI PHK (uHpOpMaIMOHHAS,
TPaHCIIOPTHAS, pubocomainbsHas);
asieHo3uHTpHdOCchaT (ATD),
MaKpOIPTUUYECKAs CBS3b.

XapakTepu3upoBaTh  HYKJICHHOBBIC
KHCJIOTBI Kak XUMHYECKHE
COEUHEHMS u HOCHTEIIH

HACJIEJICTBEHHON HH(OpMAITUH.

OTmeuaTh OCOOCHHOCTH  CTPOCHHSI
MOJIEKYJT  HYKJICHHOBBIX  KHCIIOT
(AHK, PHK) u AT®. Cxemaruuecku
n300paxarh CTPOCHUE HYKICOTHIIOB,
MOJIEKYJT HYKJIEMHOBBIX KHUCIOT, ATD
PackpbIBaTh cojepkaHue TEPMUHOB U

TTOHSTHIA: KIJICTKA, LIUTOJIOTHS;

OIINOKHU B JIOTHYECKOM
paccyXJI€HUH U PEIICHUH.
Onenka
NMPaKTHYECKUX
(madopaTopHbix) padoT Mo

omoJioruu

BbINIOJTHCHUA

OTMeTKa "oTIu4HO"
CTABHTCH, ecJia
o0yuyarumiics:

- MIPABWJIBHO OTIPEIICITHI
IIeJTb OTBITA;

- BBITIOJIHWJI  paboTy B
MIOJIHOM o0beme c

COOIOIEHUEM HEOOXOIUMON

MOCJIEA0BATENHLHOCTH
MIPOBEICHUS OIIBITOB u
U3MEPECHU;

- CaMOCTOSTEIHHO 51
palMoHaIbHO  BBIOpan U
MOJITOTOBHII JUIS OITBITA
Heo0XoanuMoe

o0opy/sOBaHHE, BCE OIBITHI
MpoBel B YCIOBUSX U
peXuMax, O00eCIeUUBAIOIINX
MOJIyYeHUE  pPe3yJbTaTOB |
BBIBOJIOB ¢  HambojbplIcH
TOYHOCTBIO;

- HAYYHO TPaMOTHO,

JIOTUYHO omucaj HaOIoaeHUs
1 chopMynHpoBal BBIBOABI U3
OTIBITA.

- B IPEACTaBICHHOM
oT4ere MIPAaBUIIBHO u
aKKypaTHO  BBIIIOJHHUI  BCE
3amucy, TaOJHIbl, PUCYHKH,
YepTEXKH, rpaduky,
BBIYHCIICHUS u crenan
BBIBO/IBI;

- IIPABWJIBHO  BBIIIOJIHUT
aHaJIN3 MOTPELIHOCTEN;

- IIPOSIBIISET
OpPraHU3aLMOHHO-TPYOBBIE
YMEHUS

- JKCIIEPUMEHT
OCYLIECTBIIIET IO IUIAHY C

YU4e€TOM TEXHHUKHU
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PAacKpbIBaTh COJEPKAHUE IMOJIOKEHUN
KJICTOYHOW TEOPHH.
[lepeuncnars wu

OCHOBHBIE METOZBI M3Y4YCHHS KIETKH

XapaKTepru30BaTh

(HpI/IFOTOBHeHI/IC
OKpallluBaHUEC, MHUKPOCKOIINPOBAHUC,

Cpe30B,

HEHTPU(YTHPOBAHUE,
KyJTbTBHPOBAaHUE KJIETOK W TKaHEH.
PackpbiBaTh conepikaHne TEPMUHOB U
TIOHSTHI: KJIETKH (dyKapHOTHUYECKas,
MIPOKAPUOTHYECKAs), TIa3MaTHICCKast
MeMOpaHa (mma3manemma),
TJIMKOKAJIMKC, TPAHCIOPT BEMISCTB
(TacCUBHBIN, AKTUBHBIN), HIOLMTO3
(aromuTo3, MUHOIMTO3), IK3OIUTO3,
KJICTOYHAs CTEHKA, HYKJICOUI.
CpaBHHBaTh MEXTY coboii
9YKapUOTHUYCCKHE u
MPOKAPUOTUYIECKUE KIIETKH; OTMEYATh
CXOJCTBO W PA3JIMYUS B CTPOCHHH
YKUBOTHBIX,

PackpriBats

KJIETOK OakTepui,
pacteHuii W TpuOOB

COACpKaHUEC TCPMHUHOB U MMOHSTHH:

IUTOIIa3Ma, OpTaHOUJIBI,
sHporuiazMatudeckas cetb  (OIIC),
amnmapar [ombmKkwy, JTU30COMBI,
BaKyoOJlb, MHUTOXOHJIPHH, ILJIACTHIbI
(XJIoporuIacTHl, XPOMOILIACTHI,
JIEHKOTIJIACTHI), prOOCOMBEI,

MHUKpPOTPYOOUKH, KIETOYHBIH LEHTP
(eHTpocoma), PECHUYKH, KTYTHUKH,
AIPo, sTepHast
000JI0uKa, Kapuorja3sMma, XpOMAaTHH,

BKIIFOYCHHMHA,

SIIPBILIKO, XPOMOCOMBI.

OnuceiBath CTPOCHHE
AYKApUOTUYECKOMN KJIETKU o
HU300paKCHHUSIM u Ha
MUKpoIIpenaparax;

KIacCU(UIMPOBATh  OPraHOWIbI B
3aBUCHUMOCTH OT OCOOCHHOCTEH UX
CTPOCHUS (omHOMEMOpaHHEIE,
JIByMEMOpaHHbIE, HeMeMOpaHHBIE);
OIHCHIBATH GYyHKIMH ~ Ka)XZIOTo

OpraHouia B KJICTKE.
XapakTepu30BaTh KIETOYHOE SAPO

Kak MECTO XpaHCHHUA, Iepeaadyun

0€30MacHOCTM ¥ IpaBuUJI
paboTel ¢ MarepualaMu U
000pyTI0BaHHUEM.

OTmeTka "xopomo"
CTaBUTCH, ecJiu
o0yuaromuiicst BBINOJHII

TpeOoBaHusl K oueHke 'S",
HO:

- OIIBIT Hp OBOAUJI B
YCJ'IOBI/HIX, HEC
00eCIeYnBaIOIINX
OCTaTOYHOU TOYHOCTH
U3MEPEHHUI;

- OBLIO IOMyIICHO JIBa-
TpH HeJ04eTa; He OoJee 0THOM
HEerpyOoi OmMOKM U OJHOTO
He/o4eTa,

-9KCIIEPUMEHT TIPOBEIEH He

IIOJIHOCTBIO, B OIMCAaHUH
HaOJIIONeHNIT u3 OIIBITA
JIOTTY CTHIT HETOYHOCTH,

BBIBOJIBI C/IENIaJl HETIOTHBIE.
OT1meTka
"'Yy10BJIETBOPHUTEJIBHO"
CTaBHTCH,
o0yuawumiics:

¢CJIn

- MPABWJIBHO OTIPEIICITHI
LIE€JIb OIIBITA;
- pabory
MPaBWIBHO HE MEHee dYeM
OJIHAKO 00BEM
BBIITOJTHEHHOM YaCcTH TaKoOB,

BBIITIOJIHACT

HAIlI0JIOBUHY,

qTo ITIO3BOJISIECT HOJ'Iy‘-II/ITI:
[IpaBUIbHBIE pe3YyJIbTaTbl U
BBIBOJIbI 110 OCHOBHBIM,
HpI/IHHI/IHI/IaJ'II)HO BAaXXHBIM
3aayaM  paboThI;  TOJIOO0p
o0opyI0BaHu, 00BEKTOB,
MaTepHalIOB, a TaKXKe padOThI
[0 Hayaly ONbITAa  OIBIT
HpOBOI[I/IJICH B
HepaL[I/IOHaJIBHLIX yCHOBHHX,

9TO TIPUBEJIO K IOJYYCHHIO
pe3yapTaToB ¢ OOJbIe
MOTPENTHOCTHIO; WK B OTYETE

ObLTM  JOMyIIEHB B OOmIEH
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(yIBoeHHE XpOMOCOM) M peau3aliu
(TpaHCKpHIILIMS) HAaCJIEACTBEHHON
nH(pOpMAIUN KIIETKH.
[lepeuncnsiTs u
KOMIIOHEHTHI /Ipa U UX (PYHKIIHU.

CxemMaTHYHO U300paxaTh CTPOCHHE

PACTUTENIBHOMN U )KUBOTHOU KJIETKU

OITMChIBATh

OOBICHATL OMIOTHYECKOE 3HAYEHUE
TPAHCIIOPTA BEILIECTB B KIIETKE.

Tema 4. KuzHeneaTeabHOCTh
KJIETKH.

PackpeiBath comepkaHue TEPMUHOB U
TTOHATHH:

obMeH

BCIICCTB U IPCBpALICHUC

SHEPTUU (MeTabou3Mm),
ACCUMWIALINSA, TUTACTUICCKUN OOMEH,

JTUCCUMUIISALINS, JHEPreTUYECKHIA
dotonms,

MEPEHOCUUK

oOMeH, dboTocuHTE3,
dochopmmmpoBanme,
POTOHOB, XEMOCHHTE3.
OnwuceBath (POTOCHHTE3, MPOIECCHI,
NPOTEKAIIINE B  CBETOBOW MW
TEMHOBOI (ha3ze.

BBISBIIATE MPUYHUHHO-CJICICTBCHHBIC
CBSI3U MEKITY

COJIHEYHOM 3HEPTUu XJI0pOPUIIOM

IIOIJIOIICHUCM

Y CUHTE30M MOJieKys1 ATO.

Cp ABHUBAaThb HCXOJHBIC BCIICCTBA,

KOHEYHbIE TPOAYKTBI M  YCJIOBUS
MPOTEKAHUsI pPEaKIMil CBETOBOW U
TeMHOBOH (ha3bl HOTOCUHTE3A.
CpaBHuBathb dbotocunTe3 u
XEMOCHHTES.

OnenuBath 3HaYeHHE (POTOCUHTE3A U
XEMOCHHTE3a Ul KU3HH Ha 3emie
PackpeiBaTh conepikaHue TEPMUHOB U
MOHATUN: DHEPreTUYECKHid OOMEH,
TJIUKOJIN3, MOJIOUHOKHUCJIOE
Opo’keHue, CIUPTOBOE

OHOJIOTHYECKOE

OposkeHue,
OKHCIICHHE,
KJICTOYHOE JbIXaHUE, TUCCUMUIISIIHS,
bepmeHT.

Xapaktepu3oBaTh OOMEH BEIIECTB M
MpeBpalieHue YHEPrun (MeTadoI3M)
KaK OJTHO UX CBOWMCTB )KHBOTO.

[Tepeuncnarsp 0COOEHHOCTH

CIIOKHOCTH He Oojee JBYX
omuOOK (B 3amHCSIX €IWHHUIIL,
W3MEPCHUSAX, B BBIYHCIICHUSX,
rpadukax, TabiauIax, cxemax,
aHaJIu3e MOTPEUTHOCTEH | T.1.)
HE MPUHIUIHAILHOTO IS
JAHHOM pa0OThI XapakTepa, HO
MOBJIMSBIIUNX HA PE3yJbTaT
BBITIOJTHEHUS;

HJIN HC

BBITIOJIHEH COBCEM niIn

BBIIIOJIHCH  HCEBCPHO  aHAJIU3
MOTPEITHOCTEM;

- MpOBET
TTOMOIIIBIO

HJIN B XOAC MMPOBCACHUA OIIbITA

OIIBIT C
npenoaaBaTesist;

Y U3MEPEHUI ObLIN JOIYyIECHBI
OLINOKH B ONHUCaHUU
HaOJIIOICHUH,
(hopMyITHPOBaHNY BBIBOJIOB;

- JOTTyCKaeT rpyoyro
OomMOKy B XOZ€ IKCIIEPUMEHTA
(B O0OBSICHCHHH, B
opopmienun  paboTH, B
COOJIIOJICHUH TIPABUJI TEXHUKHU

0e30macHOCTH TpU pabore ¢

martepuaiaMu 51
000pyI0BaHUEM ), KOTOpast
HCIIPABIIAETCS MO TPEOOBAHUIO
MpenojaBaTes.

OT1meTka

""Hey10BJICTBOPHUTEJIHHO"

CTaBHTCH, ecam
o0yuawumiics:
- HE OTIpeIeITUT

CaMOCTOSITENIHHO IIENh OIIBITA;
- BBITIOJIHWII paloTy He
MOJIHOCTRIO, HE MOATOTOBUJI
HYy)XHO€  O0OpyIOBaHHUE W
00BEM BBIIIOJHEHHOH 4YacTH
paboThl HE TO3BOJISET CAENATh
MIPABWJIBHBIX BBHIBOJIOB;

- OIIBITHI, U3MEpEeHUs,
BBEIUMCIICHHS, HaOJIIOAeHUS
MIPOU3BOIUIIHCH HEITPABWIIBHO;
- B Xxoine paboThl W B

oTdyeTe  OOHAPYXWIHCh B
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IUTACTHYECKOTO ¥ IHEPTreTHYECKOTO
oOMeHa B KIETKE; YCTaHaBJIMBATbh
B3aUMOCBSI3b MEX/y HIMHU.
Pa3nnyate THIIEI OOMEHa BEIIECTB B
aBTOTPOQHBIN u
reTepoTPOQHBIH.

OnwuceiBaTh 3Tallbl 3HEPreTHUECKOTO

KIICTKC:

oOMeHa (TTOATOTOBUTENHHBIH,
OCCKUCIOPOAHBIN, KHCIOPOJIHBIN) H
CPaBHMBATh UX MEXIY COOOM.

XapakTeprus3oBaTh peakuun
TJINKOJIN3a, OpOXKEHHS, KIETOYHOTO
NIBIXaHUS; BBISIBISATE TPUYHH-

CIICACTBCHHBIC MCKOY

HO-
CBSI3U
IJIMKOJIN30M, KJIETOUHBIM JbIXaHUEM
Y CUHTE30M MoJieKya1 ATO.

CpaBHuBath 3G PEKTUBHOCTD
OECKUCIIOPOAHOTO U  KHUCIOPOJHOTO
ITAIoB

PackpsiBath  conepkaHue

TEPMHUHOB u TTOHSATH:

Te€HETUYECKUHI

T'EH,
KOJI, MAaTPUYHbBIN
CUHTE3, TPAHCKPHUIIUS, TPAHCIISIIHS,
KOJIOH, AHTHKOJIOH, pubocoma,
[EHTpaJdbHas JIOTMa MOJEKYJISIPHOM
OMOJIOTHH.

OrnpenensiTh CBOMCTBA TEHETHUECKOTO

KoJia (TPUIUIETHOCTb, OJTHO3HAYHOCT,

BBIPOXXJIEHHOCTb, YHHUBEPCAIBHOCTD,
HETIEPEKPhIBAEMOCTb,
HEIPEPHIBHOCTB ).

OnuceiBaTh  3Tambl  peanu3aluu
HACJICJICTBEHHOH  WHpOpMalMd B
KIIETKE.

CpaBHUBaTh peakuuud MaTPUYHOTO
cunte3a Monekyn PHK u Oenkxa B
KJICTKEC PaCKpI)IBaTI) COJACPpIKaHUC
TEPMHHOB U BUpYC,
BHUPYCOJIOTHSI, Karcui, Oaktepuodar,
BUpPYC HUMMYyHOJehUIIUTa YeIOBeKa

(BHY), oHKOT€HHBIE BUPYCHI.

TIOHATHIA:

XapakTepHu3oBaTh BUPYCHI Kak

bopmy
OCOOEHHOCTH CTPOCHUS U KU3HEHHBIN

HEKJIETOUHYIO KU3HU;
IIUKJI BUPYCOB.

OnuceIBaTh KU3HEHHBIN IIUKII BUpyCa
UMMYHOJEePUIHITA YeJI0BEKa;

COBOKYITHOCTH BCC

HE/JIOCTaTKH, OTMEYCHHBIE B
TpeboBaHMIX K oneHke "3";

- nomyckaer  aBe  (u
6oJee) rpyObie OTMOKH B XO/1€
HKCHEPUMEHTA, B OOBICHEHUH,
B odopmieHun paboOThl, B
COOJIIOJICHUH TPABUJI TEXHUKHU
0e30macHOCTH TpU pabore ¢
BEIIECTBAMHU "
o0opyI0BaHHEM, KOTOpHIE HE
MOJKET HCHpPaBUTh JaXe IO
TpeOOBAHMIO TIPETIOIaBATEIIA.

[Ipumeuanue. B tex cimyuyasx,
Korjga oOyuvaromuiicsi mokasal
OpUTMHANIBHBIA H  Hauboiee
palMOHAIBHBIA  MOAXOX K
BBIMIOJIHEHUIO paboOTBl U B
nporecce
n3oexan

paboTel, HO HeE

TeX WIM  HWHBIX
OLlCHKa  3a
paboTsI

YCMOTPCHHUIO  IPCIIOAABATCIIA

HE/I0CTaTKOB,
BBINIOJIHEHHE o
MOXET OBITh TMOBBIIIEHA TI0
CPaBHEHHMIO C YyKa3aHHBIMH
BBIIIIE HOPMaMHU.

Onenka yMeHHil NPOBOANTH
Ha0M0eHus1 (YYUTBHIBaeTCs

NPAaBUJIBHOCTD ITPOBECACHUA,

yMeHHUe BBIICJIATH
CyllleCTBeHHbIe  TNPH3HAKH,
JOTHYHOCT W  HAYYHYIO

rPaMOTHOCTH B 0(DOPMJICHUH
pe3yabTaToB HAOJIIOAeHHEe U
B BBIBO/JAX).

OneHKa «OTJIHYHO»:

NpaBWIbHO IO  3aJaHHUIO
MIPOBE/ICHO HaOJI0ICHUE;
BBIJICJICHBI CYIIICCTBEHHbBIC
MIPU3HAKE, JIOTHYHO, HAy4YHO
IrPaMOTHO oopmieHbI
pe3ysbTaThl  HAOMIOACHHUS U
BBIBOJIBI.

OueHka «xopomo»: -

IIpaBHUJIBHO 1o 3aaHUIO
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pasznuuath Ha pucynkax BTM (Bupyc
OakTepuodar,
BUY. OOGocHOBBIBaTE U COOJIFOATH
MeEpBI PO HITAKTUKH
pacrpocTpaHeHUs BUPYCHBIX
3a00sieBaHUN (pectiupatopHsle,
KeNyIOYHO-KUIIEYHbIe,  KJIEIIEBOM
sauedamut, BUU-ungexnus)

Tema 5. 7KusHegesiTeIbHOCTH H
HHIUBHAYAJIbHOE pa3BUTHE

TabauyHOll MO3auKn),

OpraHu3MoB.
PackpriBaTh conep:kaHue TEPMHUHOB U

TIOHATHI: KJIETOYHEIN MUK,
uHTep(dasza, permimkaius, XpoMocoma,
KapHOTHII, raruIONIHBIH,

JTUTUIOUIHBI  XPOMOCOMHEBIN Habop,

XpOMaTHbl; MHTO3; €ro CTaauu:
npodasza, meradasza, anadasa, TeIo-
daza.

OnuceiBaTh SKU3HEHHBIH LIKJT
KJICTKU; MEPEUUCITIATh u
XapaKTepu30BaTh MIEePHUOIBI

KJIETOYHOIO0 IMKJIA, CPaBHUBATh HX
MEXTy COOOM.
OnucelBaTh  CTPOEHHE XPOMOCOM,
KapHOTHIIOB OPTaHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHHMBATH CTAUU MUTO3A.
PaznnuaTe Ha MuKpoIpemaparax Hu
pPHUCYHKaX CTaJuy MUTO3a.
PackpbiBaTh OMOJOIMYECKUI CMBICT
MUTO3a.

PackpbIBaTh cofiepKaHue TEPMUHOB U
MTOHATHM:

pa3MHOKEHUE, KJIOH,

IIOJIOBBIE KJIETKH (rameTsl),

SAMIEKIIETKA, CIEePMATO30MJ, 3HUI0Ta,

JieJieHne HaJBOE, MMOYKOBAHHUE,
CHOPYJIALIUSA, dbparmenTanus,
BEreTaTUBHOE pa3MHOXKEHHUE,

CCMCHHOC Pa3MHOXKCHUC, OIIbIJICHUC,
I[BOP'IHOG OIJIOAOTBOPCHUC, ITIOJIOBBIC

KCJIC3HI, CCMCHHHKMU, SANYHUKH,
OTUIOZIOTBOPEHUE (HapyxHOE,
BHYTpPEHHEE).

XapakTepu30BaTh OCOOCHHOCTH H

3Ha4YCHUE OECIoJ0T0 W  IOJIOBOTO

MPOBEACHO HAOJIONCHHE, TPU
BbICJIICHUN CYHICCTBCHHBIX
MPU3HAKOB Y HAOII01aeMOT0
o0bekTa (Tporecca), Ha3BaHbBI
BTOPOCTEIICHHBIC;

‘JIOTyIICHAa HEOPES)KHOCTh B

opopmiIeHUH HAONIOJICHUE H

BBIBOJIOB.
Onenka
«YHOBJIETBOPUTETBHO»: *
JIOTYIIIEHbBl HETOYHOCTH, 1-2
omuoKa B MIPOBEICHUH
HaOJIIOAEeHWE 10  3aIaHUI0
MpernoaaBaTens;

npu BBIIEJTIEHUH

CYIIECTBEHHBIX TPU3HAKOB Y
Ha0JII01aeMOT0 o0BeKTa
(mporiecca) BBIIETICHBI JIUIIH
HEKOTOpBIE, JIOITYIIICHBI
ommoOku (1-2) B odopmieHun
HaOJIFO€HNE U BBIBOIOB.
Onenka
«HEY/IO0BJIETBOPUTEIBLHO»: -
nomymieHsl  ommOku (3-4) B
MPOBEICHUU HAOIIOEHUE TI0

3aJIaHUIO YUUTEII;

*HCIIPaBUJIIBHO BBIACIICHBI
MpU3HaKa Ha0J110/1aeMOro
o0BbeKTa (mporecca),

nomyiieHsl omuoku (3-4) B
opopmiieHUN HAOMIOJEHUN W
BBIBOJIOB.
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croco00OB pa3sMHOXKEHHs. BrIaensTh
BUABI  OECIONIOTO  Pa3MHOKCHHS;
BBISIBIISITh ~ B3aUMOCBSI3H  MEXIY
dbopmamu U crioco0aMu pa3MHOKEHUS
U UX OMOJIOTHYECKUM 3HAUCHHEM.
Bnagers mnpuémamu BEreTaTUBHOTO
Pa3MHOXKEHHUSI KYJIbTYPHBIX PACTCHHM
(Ha mpuMepe KOMHATHBIX)
XapakTepu30BaTh IOJIOBBIE KIETKH:
SHEKIIETKH, CTIEpPMAaTO30H/IbI;
BBISIBIISITh OCOOCHHOCTH UX CTPOCHUS
PackpbIBaTh cojiepkaHue TEPMUHOB U
NOHSATHI:  pa3MHOXCHHE,  KJIOH,
MIOJIOBBIE KJICTKH (ramerTsl),
SUIEKIIeTKA, CIEPMATO30H/I, 3HIrOTa,

JieTIeHUE HaJBOE, IIOYKOBAHHUE,
CHOpYJIALUS, ¢dparmenTanmys,
BEre€TaTUBHOE pa3MHOXKEHHUE,

CEMEHHOE Pa3MHOXCHHE, OIBLICHUE,
JIBOMHOE OIUIOJIOTBOPEHHE, TOJIOBHIE

Kee3bl, CEMCHHUKH,  SIMYHHKH,
OIUTIO/IOTBOPEHHE (Hapy>xHOe,
BHYTpEHHEE).

XapakTepu3oBaTh OCOOCHHOCTH H
3HayeHue Oecrosoro ¥ TOJOBOTO
Croco00OB pa3sMHOXKEHHS. BrIaemsTh
BUABI  OECIONIOTO  Pa3MHOKCHHS;
BBISBIISITh ~ B3aUMOCBSI3H  MEXIY
dbopmamu U crioco0aMu pa3MHOKEHUS
U UX OMOJOTHYECKUM 3HAUECHUEM.
Brnagetr mnpuémamu BEreTaTUBHOTO
Pa3MHOXKEHHUSI KyJIbTYPHBIX pacTeHUM
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh TOJIOBBIE KJIETKH:
SHEKIICTKH, CTIEpPMAaTO30H/IbI;
BBISIBIISITh OCOOCHHOCTH X CTPOCHUS
PackpriBaTh conep:kaHue TEPMHUHOB U
TIOHATHI: MeHo3, KOHBIOTaIlUs
XpOMOCOM, nepexkpéct
(KpOCCHUHTOBEP) XpOMOCOM, TaMETHI.
XapakTepHu30BaTh MeH03 Kak crocod
KJIETOYHOTO  JICJICHUS; OIHCHIBAThH
MEH03 10 CTaausM; CpaBHHUBATh
CTaJuu MEN03a U MUTO3A.

Paznuuyate Ha pHCyHKax cCTaauu
Meio3a; pacKphIBaThb OMOJIOTHYECKOE
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3HAYECHUE Meno3a PackpsiBath
COJIEpKaHNE TEPMHMHOB W TOHSATHIAL:
raMeTOreHe3, CIIEPMATOTCHE3,
OOT€HE3, CIIEpMAaTO30H[, aKpocoMma,
AWLIEKIIETKA, TIOJISIPHBIE TEJIbLA.

XapakTepHu30BaTh 0COOEHHOCTH
ramMeToreHesa y JKMBOTHBIX MU €r0
CTaJuy, IOJIOBbIE KIIETKU >KUBOTHBIX
U OIHKCHIBATH IIPOLIECC UX Pa3BUTHSL.

CpaBHuBaTh CIIEpMaTOreHe3 "
OOT'€HE3.

OnuceiBaTh OIJIOZJOTBOPEHHUE,
Ouosiornyeckoe 3Ha4YeHue
OIJIOZIOTBOPEHUS PackpbiBaTh

COJICpKAHUE TEPMUHOB M TIOHSTHIA:
OHTOT€HE3, HSMOpHUOTeHe3, 3UroTa,
npobieHue, OIacTOMEphl, MOpYIa,
Omactyna, Omnacrorenb, racTtpyda,
HelpyJa, OpraHoTeHe3; 3apOIbIIICBhIC
JUCTKH:  JKTOAEpMa,  Me30JepMa,

SHTOJIEPMa; HOCTIMOPHOHAIIBHOE
pa3BHTHE: TIpAMOE U  HENpsIMOoe
(TMYrHOYHOE); MeTamopdo3,

Meracnopa, MHUKpOCIIOpa, MBUIBLIEBOE
3€pHO,  CIEPMHH,  3apOJbILIEBBIN
MEIIOK, IBOMTHOE OIUIOJOTBOPEHUE.
Onpenensate 3Tanbl YMOPUOHATILHOTO
pa3BUTHS XOPJOBBIX Ha CXeMax u
mpernapaTax U OINKCHIBaTh MPOILIECCHI,
MIPOUCXOSAIINE HA KaXI0M JTarle.
CpaBHUBaTh MEPUOJBI OHTOTEHE3a,
npsiMoe M HempsMoe (JMYUHOYHOE)
NOCTAIMOPHUOHATIBHOE pa3BUTHE,
3apOJBIIIM  4YellOBeKa H  JIPYTUX
XOPJIOBBIX.

OOBsCHATH OHMOJIOTMYECKOE 3HAYCHHE
pa3BuUTHS c MeTamopho3oM;
OTpUIIATENIFHOE BIMSHHUE AJKOTOJIS,
HUKOTHHA U JAPYTUX TepPaTOreHHBIX
(dakTOpoB Ha pa3BUTHE 3apOJbIIa
YeJI0BeKa.

OnucelBaTh  HpoOLECC  JIBOMHOTO
OIJIOJJOTBOPEHHSI Yy  IBETKOBBIX
pacTeHuM.

Tema 6. HacaeacTBeHHOCTL U
H3MEHYUBOCTH OPraHU3MOB.
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PackpsiBaTh copepkaHue TEPMUHOB U
IOHATHUHM: TCEH, TC€HOM, TICHOTHII,
(GeHOTUI, XPOMOCOMBI, aJJICIbHBIC
reHbl (ajienu), TOMO3UIoTa, TeTepo-
3UroTa, TOMUHAHTHBIN MpU3HAK (TEH),
periecCUBHBIA TpHU3HAK (T€H), YyucTas
JIVHHUSL, THOPUIL.

[lepeuucnsate W  XapakTepuszoBaTh
METO/IbI TCHCTUKU:
TUOPUIOTIOTHYCCKUH,
UATOT€HETUYECKUM,  MOJIEKYJIAPHO-
TeHETHYCCKUI,  JOMUHAHTHBIC U
pELIECCUBHBIE TPU3HAKA PACTCHUU U
JKUBOTHBIX.

ITonp30BaThCs T€HETUYECKOU
TEPMHUHOJIOTUEA U CHUMBOJIMKOW JJIA
3aIiCH TCHOTUIINYECKHUX cXeM
CKpEIIUBAHUS PackpriBathb
COJIepKaHNE TEPMUHOB U MIOHSTHIA:
MOHOTHOPHIHOE CKpEIIMBaHHUE,
dbeHoTunMYeCcKre TPYMIIBI,
TUOPUAO0TIOTHYECKHI METO/I, YUCThIE
JIMHWM, JIOMUHUPOBaHUE T'€HOB
(ToTHOE, HEMOJIHOE), pacIICIJICHHE B
ITIOTOMCTBE.

OnuceIBaTh METOAUKY TIpoBeaeHwUs [
MeHneneM ONBITOB MO H3YyYECHUIO
HACJIEI0BAHUA OJTHOM apsl
MIPU3HAKOB Yy TOPOXa MOCEBHOTO.
PackpeiBaTh copepkaHUE 3aKOHOB
eanHooOpa3uss TUOPUIOB  TEPBOTO
MTOKOJICHUS M 3aKOHA PaCIICTICHHUS.
OOBSCHATH TUMOTE3Y YUCTOTHI TaAMET.
3anuchIBaTh CXEMbl MOHOTUOPUTHOTO
CKpEIIUBaHUS, O0BACHATH ero
[IUTOJIOTUYECKUE OCHOBBI W peliaTh
TeHETHYCCKHE 3a1a9u Ha
MOHOTHOPHIHOE CKpeIlMBaHUE.
PackpsiBaTh copepkaHue TEpPMUHOB U
MMOHSTHH:

TUTHOPHUITHOE CKpELIMBaHUE,
aHaJIU3UpYyIoIIee CKpELIUBaHUE.
OmnuceiBath onbITel 1. Menmens 1o
M3YUYEHUIO HACJEJAOBaHHUS JBYX Tap
MIPU3HAKOB Yy TOPOXa MOCEBHOTO.
PackpeiBaTh  comepkaHuUE ~— 3aKOHA
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HE3aBUCHMOTO HaceOBaHUs
MPU3HAKOB.

[IpuMeHsATh MaTEMAaTHYECKUM PaACUET
C IMOMOIIBID METOAA NEPEMHOKECHHS
BEPOSITHOCTEN M 3aMKCh C MOMOILBIO
(beHOTUITYEeCKIX paguKanoB
pacuIeIuIeHHs] TPU3HAKOB y TOTOMKOB
1o (peHOTHIY U TeHOTHITY.
3anuchIBaTh CXEMBI JUTHOPUTHOTO
CKpEIIUBAHUS, OOBICHITH ero
[IUTOJIOTUYECKUE OCHOBBI U peliaTh
TE€HETUYECKUE 3a1aun Ha
TUTUOpUIIHOE CKpEIMBAaHHE
PackpsiBaTh copepkaHue TEpPMUHOB U
MOHATUM: CLEIUIEHHOE HacjedoBaHUe
NPU3HAKOB, PEKOMOWHAIUS T'EHOB,
TEHETUYECKUE  KapThl  XPOMOCOM,
MOpPTaHU/Ia.

Ha3piBaTh  OCHOBHBIE  TIOJIOKECHHS
XPOMOCOMHOM TEOpUH
HaciencrBeHHoctu 1. Moprana;
packpbIBaTh cojepkanue pabotsl T.
Moprana o CLEIJICHHOMY
HACJCJAOBAaHUIO TE€HOB M MPUYMHBI
HapyILIEHUS  CLEIUICHUS  MEXIY
reHaMHU.

3anuchiBaTh CXEMBbI  CKPEIIMBAHHS
Npu  CIECIUICHHOM  HacJeOBaHUH,
OOBSCHATh TPUIMHBI PEKOMOWHAITIH
T€HOB, OINpPEAENATh YHUCIO Tpynn
CLEIUICHUS T'€HOB; peuaTth
TEHETUYECKHE 3a/1a4d Ha CLEIUIEHHOE
HaCJIEI0BAHUE. PackpsiBath
CO/IepKaHUE TEPMHHOB W TOHSTHIL:
XPOMOCOMHBIM  Habop, ayTOCOMBI,
MOJIOBBIE XPOMOCOMBI, TOMOTaMETHBII

oJI, reTeporaMmeTHbIN o,
CIEIUICHHOE C T0JIOM Hacle0OBaHUe
MPU3HAKOB.

OOBSICHATD OUTOJOTHYCCKHNEC OCHOBBI
XpOMOCOMHOT'O MEXaHH3Ma
OMNpCACIICHHUA T1I0JIa Yy Pa3JInYHBIX

OpraHU3MOB.
CpaBHuBath 3aKOHOMEPHOCTHU
HacJIeI0BaHMsI IPU3HAKOB,

CHOCIIJICHHBIX MW HE CHCIIJICHHBIX C
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ITOJIOM.

Pemares reHeTMueckme 3amauM  Ha
HACJICIOBaHUE CICIUICHHBIX C II0JIOM
MpU3HAKOB. PackpbiBaTh copepkaHue
TEPMUHOB U MOHATUN: U3MEHUYUBOCTb,
HacJIeICTBEHHAas H3MEHYUBOCTD,
HEHAaCJeICTBEHHAs W3MEHYHBOCTb,
Moau(UKAIIMOHHAS ~ W3MEHUYUBOCTD,
BAPUALMOHHBIN P, BapUalMOHHAs
KpHBas, MpPU3HAK, HOpPMa pEaKIuH,
KOJIMYECTBEHHBIE W KaYeCTBCHHBIC

MIPU3HAKH.

Knaccudumuposatsb BHIbI
W3MEHYUBOCTH W BBIABIATH  HX
OMOJIOTUYECKHE 0COOEHHOCTH.
[IepeuncisaTs CBOICTBA

MOIU(DUKAIIMOHHOW WU3MEHYUBOCTU H
OOBICHSTH eé 3HaUCHHE TS
OpraHU3MOB.

Paznuuars KOJIWYECTBCHHEIC i
Ka4eCTBEHHbIC TPU3HAKU; CTPOUTH
BApUALIMOHHBIN psAll, BapUALMOHHYIO
KpPHUBYIO, BBIYUCIISATh cpenHee
3HaueHWe mnpu3Haka PackpwiBaTh
COJIepKaHUE TEPMHHOB W TOHSTHIL:
HACJICJCTBCHHAS M3MEHYUBOCTD,
KOMOWHATHUBHAS W3MEHYHUBOCTD,
MyTallMOHHAsi U3MEHUYUBOCTb, MyTaHT,
MyTallMi: TEHHbIE, XPOMOCOMHBIE,
TC¢HOMHEIC; MTOJIUTIION IHS,
aHEYIUIOUIUsl, MyTareHsbl.
XapakTtepu3oBaThb  HacCJE€ICTBEHHYIO
W3MECHUYUBOCTD; (bopMynHupoBaTh
3aKOH TOMOJIOTUYECKHX pAIOB B
HACJICACTBEHHON M3MECHUYNBOCTH

H. M. BaBunoBa u OOBACHITHL €TI0
3Ha4YeHHE JJ11 OMOJIOTHH U CEJICKIIMHU.
Knaccudumuposatsb MyTalHH:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHBIE —
Y IPUBOJIUTH MIPUMEPHI MYy TalIUM.
OOBSCHATH MIPUYUHBI BOSHUKHOBECHHUS
MYTalul, posib (PaKTOPOB-MYTareHOB.
CpaBHHUBaThH BUJIBI MyTaIui;
BBISIBIIATh TIPUYMHBI HACTEACTBEHHOMN
W3MCHYHBOCTH, HCTOYHUKH
MyTareéHOB B OKpYyXaroIlleh cpene
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(KOCBEHHO). XapakTepu3oBaTh
BHESJICPHYIO  HACJICICTBEHHOCTh H
U3MEHYHUBOCTD. PackpeiBath
COJICp)KaHWE TEPMHUHOB M TTOHSTHIA:
KapHOTHIT YyeJIoBeKa,
[IATOr€HETHYECKUM METO/I,
reHeaJIornYecKui METO/I,
OMOXUMHUYECKHAHI METO/I,
OIM3HEOBLIN METO/I,
HACJICJCTBCHHBIC Oone3Hu

(MOHOTEHHBIE, C  HACJIEICTBCHHOU
MPEeIPacoiIOKEHHOCTHIO,
XPOMOCOMHBIE),MEAUKOTEHETHYHCKOE
KOHCYJIbTUPOBaHUE.

[TepeuncnsiTh 0COOEHHOCTH WU3YYCHHUS
TEHEeTUKU  4YeJIOBEKa;  MPUBOAUTH

MMPUMCPbL HaCJIICACTBECHHBIX
3a00J1eBaHHI YeJIoBEKa,
XapaKTepu30BaTh METOABl KX
PO IITAKTUKH; 000CHOBBIBAThH
3HAYCHUE MEIUKO-TEHETUIECKOTO
KOHCYJIbTUPOBAHHSI.

BpisiBIATE M CpaBHMBaTh  MEXIY
co00#l JOMUHAHTHBIC W PELIECCUBHBIC
npu3Haku 4enoBeka. CoOCTaBIATh U
aHaJM3UPOBATH POIOCTIOBHBIE
YyeJIoBeKa

Tema 7. Cejekuusi OpPraHu3MoOB.
OcHOBBI OMOTEXHOJIOTHH.
PackpbIBaTh comepxaHue TEPMUHOB U
MOHATUM: CENEeKIUs, COpT, MOpoJa,
ITamwm, JIOMECTHKALINS, W
0JIOMaIlTHUBAHHUE, LHEHTPBI
MHOTOOOpa3usi H  MPOUCXOKIACHHUS
KYJBTYPHBIX PAaCTCHUM U >KHUBOTHBIX,
rudpun3aIms, HCKYCCTBEHHBIN
oTbop.

Ha3piBaTh M CpaBHHUBAaThb OCHOBHBIE
3Tallbl Pa3BUTHUS CEIEKIIHUH.

N3narare yuenue H. 1. Basunosa o
LEHTpax MIPOUCXOXKICHUS
KYJbTYPHBIX PACTCHH; pa3nuyaTh
[IEHTPBI HA KapTe MUPA, CBA3BIBATh UX
MECTOTOJIOKEHUE c oJaramu
BO3HMKHOBEHUS JPEBHEHIINX
nuBuin3anui. CpaBHUBaTh  copTa
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KYJIbTYPHBIX  PaCT€HHMH,  IOPOJBI
JIOMAIIHUX JKUBOTHBIX M HUX JUKHX
IIPEJIKOB.

OunenuBaTh  poOJIb  CENEKLIUM B
o0ecrieyeHUH  MPOJAOBOJIBCTBEHHOM
0e301acHOCTH 4eJI0BEYECTBA
PackpeiBaTh conep:kaHne TEPMUHOB U
NOHATHI: MCKYCCTBEHHBI  0TOOD,
MacCOBBI OTOOp, WHAMBUIYATbHBIN

ot0op, IKCTEPHED,
OJMM3KOPO/ICTBEHHOE  CKpEIIMBaHUE,
qucras JIVHHSA, reTepO3HC,
HEPOJICTBEHHOE CKpeIIBaHNUE,
UCKYCCTBCHHBIH MyTareHes,
TIOJTUILIOU]IBI.

CpaBHuBaTh (OPMBI HCKYCCTBEHHOTO
otbopa (MaccoBoro u
WHUBUyJIBHOTO), BUIBI

rubpuauzanu  (OIU3KOPOACTBEHHON
1 OTIANEHHOM), CIIOCOOBI TOMYyYECHHS
MOJIUTUIOUIOB.

IIpuBoauTs mNpUMEPBI TOCTUKEHUU
CEJNIEKIIMM PACTEHUH U IKUBOTHBIX
PackpeiBaTh conepikaHue TEPMUHOB U
HOHATHI: OMOTEXHOJIOTHS, KIETOYHAS
UH)XCHEpUS, TEHHas  HMHXXEHEepHUs,
KJIOHUpPOBaHHUE, TpaHCTEHHbIE
opranu3mel, ['MO  (reHetnuecku
MOAU(PUIIUPOBAHHBIC OPTAHU3MBI).
XapakTepu3oBaTb ~ OMOTEXHOJOTHIO

Kak oTpacib TIPOM3BOJICTBA,
OCHOBHEBIE JIOCTYIKEHHS
OHMOTEXHOJIIOTHH B obactu
MPOMBINIIICHHOCTH, CEIILCKOTO

XO3SIMCTBA U MEIUIINHEL.
[lepeuncnsaTh ©  XapaKTepU30BaTh
OCHOBHEIE METOALI M HJOCTHIKCHUS
OMOWHKEHEPHHU.

OO6cyxnaathb DKOJIOTHYECKHUE 51
STHYECKHE  aCHEeKThl  HEKOTOPBIX
HCCIIeIOBaHUM B obnactu
OMOTEXHOJIOTUU (KITOHUpPOBaHUSA,
UCKYCCTBCHHOTO  OILIOJJOTBOPCHHSI,
HAIPABJICHHOTO M3MEHEHHS TeHOMA H
CO3/IaHUs TPAHCTCHHBIX OPTaHU3MOB)
Tema 8. IBoIOIIMOHHAS OMOJIOT M.
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PackpsiBaTh conep:kaHue TEPMUHOB
A TIOHITHH: 9BOJIIOLUA, TIECPEXOIHBIC
dbopmbl, (PUIOTCHETHYECKUE  PSIBI,

BHJIBI-OHJICMHKH, BHJIBI-PEITAKTHI,
3aKOH  3apOJBIIIEBOTO  CXOJICTBA,
OMOTreHETUYCCKUI 3aKOH,

TOMOJIOTUYHBIE W AaHAJIIOTMYHBIC
OpraHbl, pyAUMEHTapHbIC OpPraHBbl,
aTaBU3MBI.

[lepeuncnate  OCHOBHBIE  OJTallbl
Pa3BUTHS YBOIIOLIMOHHON TEOPHUH.

XapakTepu30BaTh CBHJICTEIbCTBA
9BOJIONNH: MaJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,

SMOPUOIIOTUYECKHE, CPABHUTEIBHO-
AHATOMUYECKHUE, MOJIEKYJISIPHO-
OMOXMMHUYECKHE.

[IpuBonuTE mpHUMEpPH MEPEXOTHBIX
bopm OpraHHU3MOB,
(buIoreHeTUYECKUX PAIOB.
[TpuBoauTh (HOPMYITHPOBKH 3aKOHOB
OMOTeHEeTUYECKOTO U 3apOABIIIEBOTO
cxoncTBa. PackpeiBaTh conepkaHue
TEPMHHOB W IOHATHI: CHCTEMATHKA,
€CTECTBEHHBII UM  HMCKYCCTBEHHBIN
oTOOoD.

XapakTeprus3oBaTh OCHOBHBIE
HBOJIIOLIMOHHBIE UJEH, KOHUEHIUH U
TEOPHH; CPAaBHUBATH B3IJIAJBI HA BUJ
n sBomoruio K. Jluames, JXK.b.
Jlamapka, Y. JlapBuna. OueHuBaTh
BKiaa JIMHHEs B pa3BUTHE CUCTEMa-
TAKH W OOBSICHSITH  IPHHIIMITBI
OMHApHOI HOMEHKIIATYPBHI.
XapakTepu3oBaTh  COJACPKAHUE U
3HAQ4YECHHME JBOIIOLMOHHON KOHILIETIIIUN
XK. b. Jlamapka. OreHHuBaThL
€CTECTBEHHO-HAyYHbIE U COLIMAIBHO-
SKOHOMUYECKHE MPEANOCHUIKU
BO3HMKHOBEHUS 3BOJIOLMOHHOMN
teopun Y. JlapsuHa.

PackpsiBath coaepKaHue
ABOIOIMOHHON Teopun Y. [lapBuHa;
CpaBHUBATh  HEONPEACIEHHYID U
ONpEIENEHHYIO W3MEHYUBOCTb,
€CTECTBEHHBIW M  HMCKYCCTBEHHBIN
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otbop, (hopMBI 00pBOBI 3a
CyIIIECTBOBAHHE.

OnwuceIBaTh TTOJIOYKECHHSI
CHUHTETHYECKON TEOPHH ABOJIOIUH
(CTD) u oObsICHATH €€ 3HaUeHUe AJs
Ouosiorun. PackpeiBaTh cojepikaHue
TEPMHUHOB u TIOHSITHIA:
MUKPOIBOIIONUS, BHI, KPUTEPHUH
BUJA, apeal, MOMyJsIus, reHo(oH I,
MyTalnuy, KOMOWHAIINY TCHOB.
XapakTepu30BaTh BHJI KAK OCHOBHYIO

CHCTEMaTHYECKYIO eIMHHILY "
[IEJIOCTHYIO OMOJIOTUYECKYIO
cucteMy. Bpiienars kputepuu Buaa
(Mopdomoruveckuii,

busznoNoOrnuecKuid, OMOXUMHUYECKHH,
T€HEeTUYECKUI, 3KOJOTHYECKHUH,
reorpaduueckuii) W NPUMEHATH
KPUTEPUU IJISl ONUCAHUSI KOHKPETHBIX
BUJIOB).

XapakTepru3oBaTh MOMYJISIUIO KAk
CTPYKTYPHYIO  €IMHHIly BHAA U
SBOIIOIHUH.

OnuceIBaTh MOMYJIALINIO o
OCHOBHBIM  TOKa3aTelsiIM:  COCTaB,
cTpykTtypa PackpeiBath copepkaHue
TEPMHUHOB U MOHATHUM:
KOMOWHATHUBHAS M3MEHYUBOCTb,
MyTalli¥, MYTAIlMOHHBIA TPOIIECC,
MOMYJIAIIMOHHBIE  BOJHBI,  Apeud
T€HOB, U30JISILUS, MUTPALIUH.

XapakTepHu30BaTh JJIEMEHTapHbIE
(GakTOpbl SBONIONHH: MYTAIIMOHHBIN
npotiiecc, KOMOMHATHBHAS
U3MCHYHNBOCTD, MOMyJIIIUOHHBIC

BOJIHBI, JApei(d TEHOB, W3OJISIIHS,

MHTPALHSL.

YcraHnaBnmBaTh NPUYUHHO-
CIIC/ICTBCHHBIC CBSI3U MEKITY
MEXaHU3MOM u pe3ybpTaToM
necTBus JBIDKYIIUX CHII
(371€eMeHTapHBIX ¢daxTopoB)

HBONTIOIMHU. PackpeiBaTh conepkaHue
TEPMHHOB M TOHSTUN: €CTECTBEHHBIN
otbop, Ooppba 3a CyIIecTBOBaHHE.
OnucelBaTh  MEXaHU3M  JIEUCTBUS
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€CTECTBCHHOT'O otbopa.
Xapakreprus3oBaTh (bopMbI
€CTECTBEHHOTO O0TOOpa (IBIKYIIHUH,
CTAOWIM3UPYIOIINKN, TU3PYINTHUBHBIN)
U CPaBHUBATH UX MEXKIY COOOIA.

XapakTepu3oBaTh 60pBOYy 3a
CYIIECTBOBaHHE U CpaBHUBATh €&
BUBI (MEXBHIOBas, BHYTPUBHIOBAs,
60opbba c HeOIaronpusATHBIMU
¢dakropamu BHEIIIHEH Cpenibl)
PackpsIBaTh conepKaHue TEPMUHOB U
MOHSITHIA: MPUCTIOCOOJIEHHOCTH,
MOKPOBUTEIHCTBEHHAS u
nperocTeperaromas OKpacka,
MacCKHUPOBKa, BUI000pa30oBaHUE.

OnuceiBaTh MEXAHU3M
BO3HHKHOBEHHUS TPUCHOCOOICHUN Y

OpTaHU3MOB.

BeisiBisiTe 10 M300pakeHUsIM, Ha
YKUBBIX u (UKCUPOBaHHBIX
npemnaparax PUMEPHI

MPUCTIOCOOTCHHOCTH  PAcTeHUH |
JKUBOTHBIX K  YCJOBHUAM  CPEHbI
obuTanus, JOKa3bIBaTh
OTHOCUTEIIbHYIO  I1€JIeCO00Pa3HOCTh
IPUCTIOCOOICHUH.

XapakTeprus3oBaTh CIoCcOObI "
MEXaHU3MBbI BUJ1000pa30BaHus;
OINMCHIBATh U CPABHHUBATh OCHOBHBIE
dbopmbl 9KOJIOTUYECKOTO u
reorpauueckoro BuA000pa30BaHUS.
PackpriBaTh conepikanne TEPMUHOB U
MOHSATHIH: MaKpO3BOJIIOLH,
¢dunorenes, OMOIOTHUECKUN TTPOTpece
u perpecc, apomopo3,
UIM0aIanTanus, o0Ias JereHeparys,
aJlanTUBHAS paJnualysl.
XapakTepus3oBaTh (OPMBbI IBOJIOIUH.
BrisiBnsTh apoMop(h o3kl u
UANOAJANTallud y  pacTeHUl W
KUBOTHBIX.

CpaBHUBaThH OMOJIOTUYECKHIA
nporpecc M OMOJOTHYECKHH perpecc,
apomopd03,  UAMOANANTALMIO U
00IIyI0 JIeTeHEePAIHIO.

BbISBASTE  B3aMMOCBSA3M  MEXIY
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MyTSIMU ¥ HAPABJICHUSIMU 3BOJIIOIIIT
Y PAaCTEHHI U )KUBOTHBIX

Tema 9. Bo3HukHOBeHMe H
pa3BuTHE KU3HHU HA 3emJie .
PackpriBaTh conepikanne TEPMUHOB U
MOHSTUN: KpealoHu3M, abuoreHes,
BUTAIM3M, TMaHCIEpMHUs, OHOMO33,
KOAallepBaThI, POOUOHTHI,
CUMOHOTCHE3.

XapakTepu3oBaTh METOAbl H3YUCHHS
HMCTOPUYECKOTO MPOIILIOTO 3eMIIH.
[lepeuncnsiTb ~ OCHOBHBIE  3Tallbl
XUMHYECKOH U OMOJIOrMyYeckKoi
SBOJTIOIHH.

Wznarate coaep)kaHUEe THIOTE3 H
TEOpU BO3HUKHOBEHUS >KU3HM Ha

3emie (kpealnoHU3Ma,
CaMOIPOU3BOJILHOTO 3apOXKICHUS
(CTIOHTaHHOTO), MaHCTIEPMUH,

runote3bl PHK-mupa).

OnuceiBaTh AKCIIEPUMEHTHI C.
Mumnepa u I'. IOpu no nomydeHuro
OpraHUYECKUX BEILIECTB u3
HEOPraHMYECKUX MyTEM aOHMOTEHHOTO
cuHTe3a. PackpbiBaTh cojlepkaHue
TEPMHUHOB M TMOHSATUWA: 30H, 3pa,
MepHo/I, apoMop¢ o3k,
UANOAJaNTalNH.

3HaTh IOCJIEIOBATEIbHOCTh HJOHOB:

KaTapxei, apxem, POTEPO30id,
danepo3oit; ap: apxeickas,

IIPOTEPO30MCKas, aJIe030MCKasl,
ME3030McKasl, KaiHO30MCcKasl;
NEPUOOB: KeMOpuiickuii,
OpPJIOBUKCKHH, CUIIypUHCKUH,
JIEBOHCKMIA, KaMEHHO-YT OJIbHBIM,

MIEPMCKHUIA, TPUACOBBIN, FOPCKUH,
MEJIOBOM, aJIEOreHOBBIN Hu
HEOI€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepus3oBaTh OCHOBHBIC
COOBITHS B Pa3BUTHH OPTaHUYECKOTO
MHpa 1O 3paM U  [epuoAam
IeOJIOTUYECKOM  HMCTOPHMM;  JTallbl
pa3BuTHUs pPacTUTEIHLHOTO u
’)KUBOTHOTO MHpA.

Breigensate rnaBHble apomMopdo3bl y
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pacTeHUM U KUBOTHBIX.

CpaBHHBATh MEXTY coboi
MIPEACTABUTENEN  CUCTEMATHYECKUX
TPYIIIT OPraHU3MOB, BBISIBIISTh

YepThl YCIIOKHEHUS u
MPUCTIOCOOTEHHOCTH K  YCJIOBHSM
KU3HU. PackpbiBaTh  conepkaHue
TEPMHHOB UM IOHATHI: CHCTEMAaTHKA,
UCKYCCTBEHHAasI U  €CTECTBEHHAs

KJIaccupukanus, OuHapHas
HOMEHKJIATypa, TIPUHITHAITT
HEePapXUIHOCTH.

XapakTepu30BaTh COBPEMEHHYIO

CHUCTEMY  OpraHMYecKoro  MHupa.
PackpriBaTh conepikaHnue TEPMUHOB U
MOHATUN: aHTPOIIOJIOr U,
AQHTPOIIOTEHE3, YEJIOBEK PpPa3yMHBIN
(Homo sapiens), mnpsMOXOKIEHHE,
BTOpast CUTHaJIbHAas cUCTEMA.
[lepeuncnsath 3a7auu aHTPOMOJIOTHH,
STambl CTAHOBJICHHUA U Pa3BUTHS
NPEJICTaBICHUA O MPOUCXOKICHUH
YeloBeKa.

W3naratb  OCHOBHBIE  MOJIOXKEHUS
teopun Y. JlapBuHa, KpUTUYECKHU
OLICHUBATh HEHAYUYHYIO WH(POPMAIIHIO
0 MPOUCXOXKIECHUH YEIIOBEKA.

3HaTh CUCTEMATHUYECKOE IOJIOKEHHE
Buga Homo sapiens, nepeyucisars ero
MOP(OJIOTO-aHATOMHUYECKHE
NpU3HAKK Pa3HOrO YPOBHS  (THII,
KJIacC, OTPA U JIp.).

VYcraHaBiuBaTh 4epThl CXOJCTBA M
pa3inuuii 4eloBeKa 1 JKUBOTHBIX.
OOBSCHATD W OIICHUBATH 3HAYCHHUE
HAy4YHBIX 3HAaHUI O MPOUCXOXKICHUU
YyeloBeKa JUIsl TIOHMMaHusi MecTa Hu
ponu YyeJoBeKa B pupoie
PackpeiBaTh conepikaHne TEPMUHOB U
MOHATUN: (HAKTOPBI AHTPOIIOTEHE3a,
IpyNIIOBOE COTPYAHMUYECTBO, PpEUb,
opyauitHas NESATENBHOCTbD,
noJIMMOPU3M.

XapakTepus3oBaTh JIBUKYIIUE CHIIbI
(dakTopsI) AHTPOIIOTeHE3A:
OMOJOTMYECKHE U COIMAJIbHBIE,
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CpaBHMBaTb UX MEXIy  coOoif
PackpeiBaTh conepikaHue TEPMUHOB U
MOHATUM: aBCTPAJIONUTEK, YEIOBEK
YMEJIbIM, YEJOBEK MNPAMOXOSAIINM,
HeaHJepTaJel, KpOMaHbOHEIl,
HEOJIUTHYECKas peBOIIOLHNS,
NEePBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTb M CpaBHUBaTh
MEXIy COO0OW OCHOBHBIE CTaJHH
IBOJIIOLIUU YeJioBeKa:
XPOHOJIOTMYECKUI  BO3pACT, apeal
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HHU U OpyAHs TpyJa.
PackpriBaTh copepkaHue TEpPMUHOB U
MOHSATUM: pachl, pacoreHe3, couual-
JApBUHU3M, paCU3M, METHCALIUS.
XapakTepu3oBaTb M CpaBHUBaTh
IpEJICTaBUTENIEH YEJIOBEUECKUX pac,
packpbIBaTh MPUYMHBI U MEXAHU3MBbI
pacoreHesa, MIEPEYUCIIATh u
IPUBOAUTH IPUMEPBI
MPUCTIOCOOJICHHOCTH  4YeNOBeKa K
YCIIOBHSIM cpenpl, IpUMEPBI
IPUCTIOCOOUTENHEHOTO 3HAYEHUS
PacoBBIX PU3HAKOB.

JlokasesiBaTh eauHCTBO BHJa Homo
sapiens, HayYHYIO HECOCTOSATEIBHOCTh
pacoBBIX TEOPUM, UJIEH COIMATIBLHOIO
JapBUHU3MA U pacu3ma

Tema 10. Opranusmbl "
OKpY’KAKIIAs cpeaa

PackpsiBath conep:kaHue TEPMUHOB
U TOHATUH: DKOJIOTHSA, IIOJIEBBIE
HaOIro1eHus, 9KCIIEPUMEHTHI,
MOHUTOPUHI OKpYXKalollel Cpesbl,
MOJIEJTUPOBaHUE, IKOJIOTUYECKOE
MHPOBO33pPEHHE. PackpriBath
COJIEpKaHNE TEPMHHOB W TOHSTHIL:
cpena oOWTaHUS, OSKOJOTHYECKHE
¢dakTopbl, OMOTOTUYECKUN ONTUMYM,
OTrpaHUUYMBAIOIUN (JINMUTUPYIOLIHIT)
daxTop.

XapakTepu3oBaTb  YCJIOBHUSL  Cpef
oOuTaHus OpraHU3MOB;
KJ1acCU(PUITMPOBATH u
XapaKkTepU30BaTh JKOJIOTUYECKHE
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(dakTopsI: abMOTUYECKHE,
OMOTHYECKHE U AaHTPOIIOTCHHEIE.
OnuceiBaTh AEHCTBUE YKOJIOTMYECKUX
(haKTOpOB HA OPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U  JKU3HEJESATEIbHOCTH
pacTeHHUil W KUBOTHBIX Pa3HBIX CpPe.
oOuTaHusl.

PackpbiBaTh conepikaHne TEPMUHOB U
HNOHATUN: abuoTHueckue (aKTopsl,

dboTonepuoan3M, OMOJIOTHUECKUE
PUTMBL.

AHanu3upoBaTh  JICUCTBUE  CBETA,
TEMIIEPaTyphl, BIIQXKHOCTH Ha

OpTraHu3Mbl U HNPUBOAUTH IIPUMCPLL
HpI/ICHOCOGHGHHOCTI/I OpTraHHu3MOB.

[IpoBoguTh Ouosiornyeckue
HaOJII0ICHUS U 0QOopMIISITD
pe3yibTaThl MPOBEAEHHBIX
HaAOJIFOIEHUHA PackpeiBath
COJepKaHUE TEPMUHOB M TIIOHATHIA:
OnoTHYeCcKue dakTopsl,
XHIHUYECTBO, NapasuTu3M,
KOHKYPEHIIUS, MyTyalu3Mm, cUMOHo3,
KOMMEHCAIIN3M, HaxJeOHUYECTBO,
KBapTHPAHCTBO, aMeHCaJIu3M,
HEUTPaIU3M.

Xapakrepru3oBaTh OMOTHYECKHE

(akTOpsl ¥ BUABI B3aMMOOTHOLICHUN
MEXIy OpraHM3MaMH; IPUBOAWTH
IIPUMEPBI B3aMHOMU
IpUCIOCOOIEHHOCTH OPTaHU3MOB.

CpaBHMBaTh MeEXIy €000 BHIBI
OMOTHYECKUX B3aUMO/ICVICTBUI
OpraHu3MOB. PackpsiBath
COJIEpKaHNE TEPMHHOB W TOHATHIL:
HOILYJISLINS, YHUCIIEHHOCTb,
IUIOTHOCTS, POKIAEMOCTB,
CMEPTHOCTb, IPUPOCT, MUIpaLWs,
JUHAMHKa YACJICHHOCTH TOIYJIALHNH.
Xapakrepus3oBaThb OCHOBHBIE
[IOKAa3aTeNN u JKOJIOTUYECKYIO
CTPYKTYpYy MOIIYJISIMHU; OIMCHIBATh
MEXaHU3MBbI PETYJSIUU YHUCICHHOCTH
nonyysinuu PackpeiBaTh copepkaHue
TEPMHHOB M TIOHATUH: MOIYJISALMS,
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YUCJIEHHOCTD, IIJIOTHOCTD,
POXIAaEMOCTh, CMEPTHOCTbD, TIPUPOCT,
MUTpAIys, JAWHAMUKA YHUCIEHHOCTH
TTOTYJISTIAH.

XapakTepu3oBaTh OCHOBHEIE
MOKa3aTeIn u JKOJIOTHYECKYIO
CTPYKTYpy TOMNYJSIUU; OIUCKHIBAThH
MEXAaHHU3MBI PETYJSIUU YUCICHHOCTH
MO JISITIAH

Tema 11. Coo0miecTBa H
IKO0JIOTHYECKHE CHCTEMBI.
PackppiBaTh comepxanne TEPMUHOB U
MOHATHH: OHOILIEHO3, DSKOCHCTEMA,
OHOreorEeHo3, BHIbI-JOMUHAHTEI,
JKOJIOTHYECKas HUIIIA.
XapakTepHu3oBaTh OuoreHo3
(coo0b1iecTBO), ero BUJIOBYIO,
MIPOCTPAHCTBEHHYI0 U TPOPUIECKYIO
CTPYKTYPBHI. OOBACHATD poib
KOMIIOHEHTOB onoreHo3a B
MOJICPKAHUU  €T0  CTPYKTYpBl |
CyLIECTBOBaHUsA Ha ONpPENEIEHHOU
TEPPUTOPHUH.

OOBICHATE OHOTOTHYECKUH CMBICI
SIPYCHOCTH M TUCTOBON MO3AWKH.
CpaBHUBaTH KOMIIOHEHTEI
OHOIIEHO30B, HX BHJIOBYIO,
MIPOCTPAHCTBEHHYI0 U TPOPUIECKYIO

CTPYKTYpBHI, CBS3U MEXIy
OpraHu3MaMu PackpriBath
Collep’)KaHWE TEPMHUHOB M TOHSITHIA:
JKOCUCTEMA, OHoreoLeHos,
HNPOIYLIEHTEI, KOHCYMEHTEL,

penyueHTsl, Tpoduueckue YpOBHH,
MTUIIIEBAsI [T U CETh, YKOJIOTHICCKHE
MUpaMHIBI, OWomacca, TPOXYKIIHS,
CyKIIeCCHsI.

XapakTepru3oBaTh CBOICTBA
9KocucTeMbl (€€ CHoCOOHOCTh K
JUITUTEILHOMY ~ CaMOTIOJICP)KaHUIo,

OTHOCUTEIIBHO 3aMKHYTBII
KpyroBOpOT BEIIECTB,
HEOOXOUMOCTb [TOTOKA SHEPTUN).

CpaBHuBath NacTOUIIHBIC U
JETPUTHBIE MULICBBIE Leny,

Tpouyeckre ypoBHH 3KOCHUCTEMBI.
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Paznmyate mmpamMuabl  POYKITUH,
MTUPAMHU]TBI YUCIICHHOCTH U TTUPAMH/IBI
O1OMacchl.

CocTaBnsTh LIEMU U CETU MUTAHMUSL.
[lepeuncnsiTh CBOWCTBA HKOCHUCTEM:
YCTOWYHBOCTD, caMOperyJIsIHs,
pa3BUTHE (CyKIIeccus).

OnuceiBaTh MEXaHU3M TOJICPKAHUS
pPaBHOBECHS B IKOCHCTEMAaX.
XapakTepu3oBaTh CYKIIECCHH,
BBISIBJISITH ~ TPUYUHBI W OOIIHE
3aKOHOMEPHOCTH CMEHBI SKOCHUCTEM
PackpriBaTh conep:kaHue TEPMHUHOB U
MOHSTUN:  BOAHBIE  DKOCHCTEMBI,
OHOreoLEeHO03bI, (UTOMIAHKTOH,
300IIJIAaHKTOH, OEHTOC, TYMYC.
[IpuBomUTE, TpPHUMEpPH MPUPOIHBIX
AKOCHCTEM CBOEM MECTHOCTH.
CpaBHUBaTh HA3eMHBIC U BOJHBIC
9KOCUCTEMBI; OpraHU3MBl,
obOpasyromme pa3Hble TpodHuuecKue
ypoBHU. PackpwiBaTh coaepkaHue
TEPMHUHOB U TIOHATUN: aHTPONOTEHHAS
IKOCHUCTEMA, arpo3KocucTema,
ypboskocucTema, buopaznoodpasue.
XapakTepHu30BaTh arpo3KOCHUCTEMBI U
ypOOIKOCUCTEMBI, OCOOCHHOCTH UX
CYIIECTBOBAHMSI.

[IpuBoauTH MPUMEPbI
AQHTPONIOTEHHBIX 3KOCHCTEM  CBOEH
MECTHOCTH, OMHCHIBATh HMX BHJIOBOM
COCTaB U CTPYKTYpY.

CpaBHUBaTH COCTaB U CTPYKTYpy
MPUPOTHBIX IKOCUCTEM u
arpodKOCHCTEM, Aarpo’KOCHUCTEM H
ypOOIKOCHUCTEM. PackpoiBath
CoJlep)KaHWE TEPMHUHOB M TMOHSTHIA:
ouocdepa, JKUBOE BEIIIECTBO,
JUHAMHYECKOEe paBHOBECHE.
OuenuBats Bkinaa B. U. Bepuanckoro
B CO3/IaHME y4eHUs 0 Ouocdepe.
XapakTepu3oBaTh COcTaB OHOCHEpHI,
byHKIMHA KUBOTO BEILIECTBA
ounochepsl u onpeaensaTh (Ha KapTe)
obrnactu ero HauOOJIBIIETO
pacnpocTpaHeHusl.
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[lpuBoauT, TIPUMEpPHI  TPOSBICHUS
byHKIMMA KUBOTO BEILIECTBA
ouocdepsl, OMOTeOXUMHYECKOU
NIeATEIFHOCTH YeJIOBEKa.
[lepeuncnsats 0COOCHHOCTH
ouochepsl Kak rI100anpHOM
9KocucTeMbl  3emin  PackpwiBaTh
COJepKaHUE TEPMUHOB M TIOHSTHIA:
IIEJIOCTHOCTh OHOC(ephl, KPyroBOPOT
BEIIECTB, OMOTC€OXMMUYECKHUE ITHKIIBI
AJIEMEHTOB, 30HAJIBHOCTH OUOCheEpHI,
OHOMBI.

OnuceiBaTh  KPYrOBOPOT — BEIIECTB,
OMOTeOXMMHUYECKHE LUKIBI a30Ta |
yraepoza B Ouocdepe.

OOBACHATH TNPUYUHY 30HATBHOCTH
ounochepsl. [TepeuncnsTeh u
XapaKTepu30BaTh OCHOBHBIE OHOMBI
Cylu 3emuin. PackpriBath
COZICp)KaHNE TEPMHHOB M TIOHSATHIL:
aHTPOTIOT€HHBIC U3MECHEHHUS,
9KOJIOTMYECKUH KPH3HC, TII00AbHBIC
pOOIIEMBI.

Xapakrepu3oBaTh OHOCHEepHYIO POIb
yenoBeka.  I[IpuBoauTh  TpUMEpHI

AHTPOIIOTCHHBIX U3MEHEHUN B
ouocdepe.
OHGHI/IB&TB IIOCJIICACTBU S

3arpsA3HEHUS]  BO3IYIIHOM, BOJHOMU
cpensl, U3MEHEHUS KJIMMATa,
COKpalleHus: Onopa3HooOpaszusl.

dopmynupoBaTh COOCTBEHHYIO
NO3MLMI0O  TI0  OTHOUICHHIO K
ro0anbHBIM ¥ PETMOHAIBHBIM
IKOJIOTUYECKUM npobiemam,
apryMEHTHPOBAaTh  CBOIO  TOYKY

3pEHHUS.
Ha3piBaTh  NpUUYMHBI ~ HOSBICHUS
OPUPOAOOXPAHHOU ATHUKH,

pacKpbIBaTh 3HAYEHUE Mporpecca s
IIPEO0ICHHUS 9KOJIOTUYECKOI0
KpHU3Hca.

PackpsiBaTh conep:kaHue TEPMUHOB
u TTOHSATHN: paLMOHAIBHOE
IIPUPOJONOIB30BAHUE,  YCTOWYUBOE
pa3BUTHE, KO3BOJIIOLUS.
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XapakTepu3oBaTh paloHaIbHOE
UCIIOJIb30BaHUE TIPUPOJTHBIX
pECypcoB;  OCHOBHBIE  MOJIOXKEHUS
KOHIIETIINH YCTOWYUBOTO Pa3BUTHSI.
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JIucr 00HOBJIEHHUs padoyeil MpOrpaMMbl y4eOHOM TN CHUNINHBI.

PaGouyas nmporpamma y4eOHOM TUCIMILIMHBI

(HaumeHo8aHue OUCYUNTUHDL)
(K00 u HauMeHo8aHUe CneYUaIbHOCML)

B nensix akryanuzanuu 0CHOBHOM MPOQeCcCHOHAIbHON 00pa3oBaTeNbHON
IpOrpaMmbl B pabouyto MporpaMmy BHECEHBI CIEAYIOIINE U3MEHEHUS
(mononHeHus):

Paznen (1'[0 Jipasze _]1) ConepncaHHe HU3MEHEHUS (ILOHOHHCHI/IH)
aboyeil mporpaMMel

W3menenus (I0MoJIHEHHsT) B pab0uyio IporpaMmy pacCMOTPEHBI U 0JI00pEHbI Ha
3acenanuu 11K (HaumenoBanue 111K, oTBETCTBEHHOM 3a pean3aiunio
JACITUTIIIAHBI )

« _» 20 _r., nporokon Ne
[Ipencenarens MK (U. O. Damunus)
(moamuch
)
CortacoBaHo:

3amectutenb qupekropa [IK BI'TY
1o y4eOHO-MeToIMuecKon pabdore, (U. O. Damunus)

(Tmommucs)
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