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1. HaumeHoBaHue y4eOHOTr0 mpeaMeTa
Crnoxuble 3a/1a4y 110 OMOJIOTHH (KypC IO BBIOOPY)

2. MecT0 y4e0HOro npeaMera B CTPYKType 00pa3oBaTeIbHON MPOrpaMMbl

VY4eOHBIii TpeIMeT BXOJUT B 4acTh, (POpMHpYyEeMYI0 y4YaCTHHUKAMHU OOpa3oBaTEIbHbBIX
OTHOIIEHMH KaK Kypc MO BbIOOpY 00pa3oBareinbHOW MPOrpaMMbl CpelIHEro oOLIero
obOpa3oBanus. B yueOHOM mane Ha ocBoeHHe Kypca orBoauTcs 34 daca (1 gac B Henmenio) B 11
KJ1acce.

3. [lnanupyemble pe3yabTaThbl 00y4eHHUsI 10 YUeOHOMY NpeAMEeTy

B pesynprare ocBoeHusi yuebHoro mnpeamera «CllOjKHBIE 3aJa4d MO OHOJIOTHI
00y4JaromUMHUCS JTOJKHBI OBITh JOCTUTHYTBHI PpPE3YJIbTaThl, OINpeAesieHHble (eaepatbHbIM
rOCYJapCTBEHHBIM CTAaHIaPTOM CPEITHET0 001ero oopa3oBaHus:

JInuHOCTHBIE PE3yJbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl 0OYyYarOLUIMMHUCS
OTPaXXalOT TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBAThCsA C(HOPMHPOBAHHOM
BHYTPEHHEH MO3UIMEH JUYHOCTH, CHUCTEMOH LEHHOCTHBIX OPHMEHTAlMH, IO3UTHBHBIX
BHYTPEHHUX yOEXJE€HUH, COOTBETCTBYIOUIMX TPAJULUOHHBIM LEHHOCTSIM POCCUICKOTO
o01iecTBa, pacuIMpeHHe XU3HEHHOTO ONbITa U OIbITa JEATEIbHOCTH B IIPOLECCE pealn3aluu
OCHOBHBIX HallpaBJIEHUI BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YAaCTH!

IPaXkJJaHCKOI'O BOCITUTAHUS:

c(OpPMUPOBAHHOCTh I'PAXJAAHCKON MO3ULMK O0YYarolerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IeCTBa;

TOTOBHOCTb  NPOTHUBOCTOSATH ~ MJIEOJIOTUM  HKCTPEMH3Ma, HallMOHAIW3Ma, KceHohoouu,
JUCKPUMHHALIMU 110 COLMAJIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM ITPU3HAKAM;
YMEHME B3aUMOJEMCTBOBATh C COLMATbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKUMSIMH U
Ha3HAYCHHEM;

NaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKONW TPa)KAAHCKOM HWAEHTHYHOCTH, NATPUOTH3Ma, YBAXEHUS K
CBOEMY HApoOJy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;
LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U TPUPOJHOMY
HacJIEAUIO, MaMATHUKAM, TpaauuusM HapoaoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

0CO3HaHME JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

ACTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHpY, BKJIIOYas ACTETHUKY ObITa, HAy4YHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIIEHHUI;

CTPEMJIEHHE NPOSIBIIATH KAUECTBA TBOPUECKON JTMUYHOCTH;

(bu3NYECKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTH 37I0POBOro M 0e30macHOro o0pasza *KHM3HH, OTBETCTBEHHOTO OTHOIIEHHS K
CBOEMY 3/10pOBbIO;

AaKTUBHOE HENPHUATHE BPEAHBIX MPUBBIYEK M MHBIX (JOpM NPUUMHEHHS Bpeaa (HU3MYecKoMy U



MICUXUYECKOMY 3/10POBBIO;
TPYIOBOT'O BOCIIUTAHHUS:

TOTOBHOCTh K AKTUBHOW JI€SITEJIBHOCTUM TEXHOJOTMYECKOM M COLMAIIBHOW HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JIeATEeTbHOCTb;

UHTEpEC K pa3nuyHbiM cdepam mOpodecCHOHATBHOM NeATeNbHOCTH, YMEHHE COBEpLIATh
OCO3HAHHEII BEIOOp Oyaymieii mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBL;
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO HA MIPOTSHKEHUH BCEH KHU3HU;
HKOJIOTUYECKOT'O BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYJIbTYpbl, [OHHUMAaHHE  BIMUSHHUS  COLIMAJIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
IJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEHUCTBUH B OKPYKAIOLIEH CpElle HAa OCHOBE 3HAHMS LEIEH
YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHUE ICUCTBUM, IPUHOCAIINX BPE OKPYKAOUIEN CPELE;

LEHHOCTH HAyYHOTO NTO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIECTBEHHOW NPAKTHKU, OCHOBAHHOTO HAa [UAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOW KYJIbTYpbl Kak CpEICTBAa B3aMMOJCHCTBUSA
MEXIY JIIOJIbMU U TIO3HAHUS MUDA,

OCO3HAaHUE ILEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH IPOEKTHYIO U
MCCJIEI0BATENBCKYIO ICSITEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

MeranpeamMeTrHbie Ppe3yJbTaTbl OCBOCHHS OCHOBHOH 00pa30BaTe/IbHOW NPOrpaMMbl
JAOJIKHBI OTPAXKAIOT:

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMH MO3HABATEIbHBIMU JCHCTBUSIMMU:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

camMocCTOsITeNbHO  (OPMYIUPOBaTh M aKTyalU3WpoBaTh MpoOJieMy, paccMaTpuBaTh e
BCECTOPOHHE;

yCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK WJIM OCHOBAaHUS MAJs CPAaBHEHHUA, KilacCUPHUKAIUU U
000011eHMS;

ONpEeNEeNATh UEIU ASITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX

BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB 1IEJISIM, OLIEHUBATh
PHYCKH TIOCTIEJICTBUMN JEATEIHHOCTH;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

CITOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEILHOMY IOMCKY METOJOB PEIIECHUs MPaKTUYECKHUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

OBJIQJICHHE BHUJAMHU JIEATEILHOCTH 110 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEPIpPETAINH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3JITaHUU YU4EOHBIX U COITUATBHBIX TTPOEKTOB;

dbopMUpOBaHHE HAYYHOTO THIA MBIIUICHHS, BIaJIeHUE HAYYHON TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHSATUSMU U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON JAESITENbHOCTH U
KU3HCHHBIX CUTYaIIHsIX;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3UPOBATH 3a/1a4y, BBIJBUTaTh THUIIOTE3Y €€
peIIeHus, HaXOIUTh apTYMEHTHI JJIS I0Ka3aTeIhCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh MapaMeTpPhl
Y KpUTEPUU PEILICHUS;

aHAJM3UPOBATH MOJTYyUYEHHBIE B XOJ€ PEIICHUS 3aJa4il Pe3yJIbTaThl, KPUTUUECKH OIICHUBATH MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETCHHBIN OIBIT;

pa3pabaTeiBaTh IUTAH pEIICHHs MPOOJIEMbI C YYETOM aHajin3a MMEIOIIUXCS MaTepUadbHBIX U



HEMaTepUaTbHBIX PECYpPCOB;
OCYIIECTBIISITh LI€JICHANPABICHHBIA IOUCK TIEpeHoca CPEeACTB M CHOCOOOB NEHCTBUSA B
po(heCcCHOHATLHYIO CPEy;

YMETb [IEPEHOCUTH 3HaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, MIPe/laraTb OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS;

CTaBHUTh POOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHUS;

B) pabota ¢ uHpopMaIuei:

BJIQJICTh HABBIKAMH TOJy4eHUS MH(POpPMAIMHM U3 UCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISITh MOMCK, aHAJIU3, CUCTEMATU3AlMI0 U UHTEPHpETaluio HHGOPMAIUU Pa3IUYHBIX
BUJIOB 1 (DOPM TMpe/ICTaBICHMUS;

CO3/aBaTh TEKCThl B Pa3jM4YHbIX (opMarax € y4yeTOM Ha3zHayeHHs HMHGOpMALUU U LEJIEBOM
ayJIMTOPUH, BBIOUpPAst ONTHMATBHYIO (GOpMY TIpEICTABICHUS U BU3yaTn3alliu;

OLICHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh HUH(POpPMAIMU, €€ COOTBETCTBHE IPABOBBIM U
MOPaTbHO-ITHYECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA MH(OPMALMOHHBIX MU KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPTraHU3allMOHHBIX 3aJlady C COOJIOJIECHUEM TpeOOBaHUMN
SPrOHOMUKH, TEXHUKH OE30MAaCHOCTH, TMTUEHBI, PECypcoCcOepe:KeHusl, MPABOBBIX M ATHYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;

BJIa/IETh HABBIKAMHU PACIO3HABAHHS U 3alIUTHl HH(OpMaLUU, WHHOPMALMOHHONW 0€30MacHOCTH
JMYHOCTH.

OBnazneHre yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSAMU:

0) coBMECTHasl I€SITEIIbHOCTD:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHANBUAYAILHON pabOTHI,

BEIOMpATh TEMATHKYy W METOJbI COBMECTHBIX JCHCTBHA C YYeTOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO 4iIeHa KOJUIEKTHBA,

MPUHUMATH IIEJTH COBMECTHOM JIEATEIBHOCTH, OPTaHU30BBIBATH U KOOPIMHUPOBATH JIEHCTBUS 110
€e JIOCTH)KEHHIO: COCTaBJATh IUIAaH JCHCTBHIA, pachpefensiTb pOId C Y4EeTOM MHEHUM
YYaCTHHUKOB OOCYXIaTh PE3yJIbTaThl COBMECTHOW PaOOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIa/a M KaXXJIOr0 Y4acTHHKA KOMaHJbl B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE MPOEKTHI, OIEHUBATh HJAEM C TO3UIMH HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJAMHHUPOBATh W  BBINONHATH pabOTy B YCIOBUSIX peajbHOr0, BHUPTYalbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBUS;

OCYIIECTBIISITh MO3UTHUBHOE CTPATErMYECKOE MOBEACHHE B PA3IUYHBIX CUTYaIUSAX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBnazieHre YHUBEPCAIBHBIMU PETYISITUBHBIMU JCHCTBHUIMMU:

a) caMOOpTaHMU3aIIUs:

CaMOCTOSITENILHO OCYIIECTBIISITh TO3HABATENBbHYIO JIEATENbHOCTD, BBIBISATH MPOOIEMBI, CTABUTH
u (QopMmymupoBaTh COOCTBEHHBIE 3afadyd B 00pa30BaTEIbHOW AEATENBHOCTH W IKH3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIFHO COCTaBJIATh IJIAH PEIICHHWS IMPOOJIEeMBbl C YYETOM HMMEIOUIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIITOUTEHU;

JTaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JleNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
OIICHUBATh MTPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO ¥ MPOSBICHUIO IMUPOKOH SPYIUIMH B Pa3HBIX 0O0IacTAX
3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BAaTENbHBIN U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

JaBaTh OIICHKY HOBBIM CHUTYyalllsIM, BHOCHUTh KOPPEKTHBBI B JI€ATEIHHOCTH, OILIEHUBATH



COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIAJICTh HABBIKAMU II03HABATEJIBHOM pEe(IEKCHMM KAaK OCO3HAaHUs COBEPLIAEMbIX ACHCTBUHM U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YIBTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMbI pe(IIEKCUU JUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN MHTEIJIEKT, IPEAIOoIaraoIinii cCpOpMUPOBAHHOCTS!

BHYTPEHHEN MOTUBALIMM, BKIIIOYAIOIIEH CTPEMIICHUE K JOCTH)KCHUIO LIETIU U YCIIEXY, OITUMM3M,
MHULMATUBHOCTb, YMEHUE IEHCTBOBATh, HCXO U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIOCOOHOCTh IIOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JpPYTHUX,
YUUTBIBaTh €r0 IPU OCYLIECTBICHUHM KOMMYHMKALIUM, CIHOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIOYAIOLIMX CIIOCOOHOCTb BBICTPAaMBATh OTHOLIEHHUS C JPYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peraTh KOH(IUKTHI;

') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

NpUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI ¥ apIYMEHTBI JPYTUX JIIOAEH IIPYA aHAJIU3€E PE3YJIbTaTOB IEATEIbHOCTH;
IIpU3HABaTh CBOE IIPABO U IPABO APYTUX JIOJEH Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eI0BeKa.

[To yuebHomy mnpeamery "buonorus" TpeOOBaHUS K NPEAMETHBIM pPE3YJIbTaTaM OCBOCHUS
yIIIyOJI€HHOTO Kypca OMOJIOIMH JIOJDKHBI BKIIOYaTh TPEeOOBaHUS K pe3yjbTaTaM OCBOCHUS
0a30BOro Kypca 1 JAOMOJIHUTEIbHO OTPAXKATh:

1) copmMHUpOBaHHOCTh 3HAHMH O MECTE€ W POJIM OUOJIOTUM B CHUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUH COBPEMEHHON €CTECTBEHHOHAy4YHOH KapTUHBl MHpa, B IMO3HAHUHU 3aKOHOB
OPUPOABl W  PELICHUM JKU3HEHHO BaXHBIX COLMAIBHO-3TUYECKUX, HKOHOMUYECKUX,
HKOJIOTMYECKUX MpPOOJeM YEJIOBEUECTBA, a TAKXKE B PELIEHUH BOIPOCOB PpPalMOHAIBHOIO
HIPUPOJIONOIb30BaHNsA; B (OPMHPOBAHUU IIEHHOCTHOIO OTHOLIEHMsI K HpuUpoje, OOIIeCTBY,
YeJIOBEKY; O BKJIAJIE POCCHICKUX U 3apyOSKHBIX YUCHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH;

2) yMeHHe BIaJIeTh CUCTEMOI OMOJIOTMUECKUX 3HAaHUM, KOTOpasi BKIIOYAET:

OCHOBOIIOJIAralolue OHOJIOrMYEeCKHEe TEPMUHBI U MOHATUS (KHU3Hb, KJIETKA, TKaHb, OPIaH,
OpraHu3M, BHJ, MOMYJALHUsA, 3KOCHCTeMa, OHMOLEHO3, Ouocdepa; MeTaboIU3M, TOMEOCTa3,
KJIETOYHBII HMMMYHMUTET, OMOCHMHTE3 Oelika, OMOMOJMMEpPHI, AUCKPETHOCTb, CaMOPEryJsaius,
CaMOBOCIIPOMU3BEJCHUE, HACIEICTBEHHOCTb, HW3MEHYHUBOCTb, JHEPrO3aBUCUMOCTb, PpOCT H
pa3BUTHE);

O6uonornyeckue Teopun: kierouHas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa;
KJIOHAJIbHO-ceNeKTUBHOro ummyHutera II. Opnux, U.JMI. MeunukoBa, XpoMOCOMHasl TEOPHs
HacienctBeHHocTu T. Moprana, 3akoH 3apopsimeBoro cxoncrsa K. bapa, sBomronnonHas
teopuss Y. [lapBuHa, CMHTETHYECKas TEOPHUS SBOJIIOLMHU, Teopus aHTpornorenesa Y. /lapBuHa;
teopust 6uoreonenosa B.H. Cykauesa; yuenus H.M. BaBunosa - o LlenTpax MHOrooGpasus u
MPOUCXOXKACHUS KyJIbTypHbIX pacteHud, A.H. CeBepuoBa - 0 NyTSX U HamnpaBICHUIX
sBomtoninu, B.W. BepHasnckoro - o 6uocdepe;

3aKOHBl  (€AMHOOOpa3us TOTOMKOB TIE€pPBOTO  IIOKOJIEHUS, pACIICTJICHUS TPU3HAKOB,
HE3aBHCHMOTI'0 HaclIeZJOBAaHMs NMpHU3HAKOB I'. Menzaens, CUeIIEeHHOro Hacae10BaHUs IPU3HAKOB
W HapylmeHus cuemieHus reHoB T. Moprana; roMoJIOTMY4ECKUX psAIOB B HACIEACTBEHHOU
u3menunBoctd H.W. BaBunosa, renermueckoro pasHoBecust JIx. Xapau u B. BaitnOepra;
3apojpbimeBoro cxoactsa K. bapa, Guorenernueckoro 3akona 3. I'ekkenst, @. Mroiepa);
HNPUHIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTApHOCTH);

npaswia (MuauMyMa FO. JInbuxa, sK0os10oruyecKoi nupaMuabl 4uces, 0HoMacchl U SHEPTUH);
runotessl (koanepBaTHoit A.M. Onapuna, nepsuuynoro OyiboHa /x. Xonaeitna, mukpochep C.
®doxca, pudozuma T. Yek);

3) BnazeHue cucreMol 3HaHWN 00 OCHOBHBIX METOJaX Hay4yHOIO MO3HAHMs, MCIOJb3YEMbIX B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U DKOCHCTEM (ONHCaHHE, H3MEpEHHUeE,
npoBe/ieHue HaOII0eHui); crioco6aMu BBISBICHUS U OLCHKM aHTPOINOTEHHBIX M3MEHEHHWH B



IIPUPOJIE;

4) yMeHue BBIIEIATH CYIIECTBEHHbIE IIPU3HAKU!

CTPOCHHUSI BHUPYCOB, KIETOK IPOKAPHOT U JYKAPHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BUJIOB, OMOI€OLIEHO30B, 3KOCUCTEM U Onochepsl;

CTPOEHHMSI OpPraHoB M CHUCTEM OpraHOB pAacTEHUM, JKUBOTHBIX, YEJIOBEKA; IIPOLIECCOB
KHU3HEIEATEIIbHOCTH, IPOTEKAIOIINX B OPIraHU3MaxX pacTEHUM, )KUBOTHBIX U YEI0BEKA,;
OMOJIOTHYECKHX MPOIEeCcCOB: OOMEHa BemecTB (Merabonu3M), MHPOpPMALUK U TPEBpALCHUS
SHEepruu, OpOoXeHUs, ABTOTPO(PHOrO M TIeTepOTPO(PHOro TUIIOB MUTAHUA, (OTOCHHTE3a HU
XeMOCHHTE3a, MUTO3a, Mei03a, TaMeToreHesa, sMOpPHOreHe3a, MoCTIMOPHOHATILHOTO Pa3BUTHS,
pPasMHOXKEHUs, HHAUBUIYAIIbHOTO PAa3BUTHUSA OpraHu3Ma (OHTOI'€HE3a), B3aUMOJEHCTBHS I'€HOB,
rereposnca; JEHCTBHM MCKYCCTBEHHOrO OTOOpa, CTAOMIM3UPYIONIETo, JBHXKYIIETO U
paspbIBalOIEr0  €CTECTBEHHOro  0TOOpa;  aJyIonaTpU4eckoro M CHUMIATPUUYECKOIro
BUA000Pa30BaHUs; BIMSHUS JABWXKYIIMX CHJI OBOJIONMM Ha TEHO(POHA MOMYJALUY;
IPUCHOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeOBaHUS HalpaBJIEHUI 3BONIOLMH;
KpyroBOpOTa BEUIECTB U [IOTOKA SHEPTUU B IKOCUCTEMAX;

5) yMeHue ycTaHaBJIMBaTh B3aUMOCBSI3M MEX/Y CTPOCHHEM U (DYHKLHUSMHU: OPraHOUIOB, KIETOK
pa3HBIX TKaHEW, OpraHaMH W CUCTEMaMH OPraHOB y PAacCTCHHUH, )KUBOTHBIX WM YEJIOBEKA; MEXIY
JTanaMu oOMeHa BEILECTB; ATalaMU KJIETOYHOIO IMKJIA W YKU3HEHHBIX LIUKIOB OPraHU3MOB;
dTanamMu 3MOPHOHAIBHOTO PA3BUTHSA; TCHOTHIIOM M (EHOTHIIOM, (EeHOTHIIOM H (akTopamu
cpedbl  oOWMTaHMs; IpoIeccaMH  HBOJIOLUM;  JBIDKYLIMMHM  CHJIAaMH  AQHTPOIIOI€HE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM U PUCIIOCOOICHUSIMHI K HUIM OPTaHU3MOB;

6) yMeHME BBISIBIIATh OTIIMYMTEIbHbBIE IPU3HAKH KUBBIX CUCTEM, B TOM 4HCIIe I'PUOOB, pacTeHull,
KUBOTHBIX M 4YEIIOBEKA; MPUCIOCOOJIEHHOCTh BHUJIOB K Cpele OoOWTaHUs, aOMOTHYECKUX W
OMOTHYECKUX KOMIIOHEHTOB 53KOCHUCTEM, B3aUMOCBSA3€H OpraHM3MOB B  COOOIIECTBax,
AQHTPOIIOIE€HHBIX U3MEHEHUH B DKOCUCTEMAX CBOEH MECTHOCTH;

7) yMeHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE APTyMEHThI, OMOJOIMUYECKYI0 TEPMHUHOJIOIHIO U
CUMBOJIUKY JUIsl J0Ka3aTelbCTBAa pPOJCTBA OPraHU3MOB pPa3HbIX CHUCTEMATHUYECKUX TPYII;
B3aMMOCBSI3M OPraHU3MOB U CpeAbl OOMTaHUS; €IMHCTBA YEIOBEYECKUX pPAC; HEOOXOAUMOCTH
30pOoBOTO 00Opas3a >KM3HH, COXPaHEHHS pa3HOOOpasusi BUAOB U OIKOCHCTEM, KaK YCIOBHUS
COCYILECTBOBAHMs IPUPOJIbI U YEIOBEUECTBA,

8) yMeHue pemaTh MOMCKOBBIE OMOJOTMYECKHE 3aJaud; BBISBISATH NMPUYUHHO-CIIEJICTBEHHBIE
CBSI3U MEXAY HUCCIIEyeMbIMU OMOJIOTMYECKUMH 00BEKTaMHU, MPOLIECCAMU U SIBJICHUSMHU; JIEJIaTh
BBIBOIBI ¥ IPOTHO3bI HA OCHOBAHUH TTOJIYYE€HHBIX PE3YIIbTATOB;

9) yMeHMe BBIIBUTATh THUIOTE3bl, NPOBEPATh HX OSKCHEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys LeNb UCCIIe0BaHNs, aHAIM3UPOBATh IOJYYEHHbIE PE3YJbTAThl U JIEJIaTh BBIBOIBI;
10) mpuHMMAaTh ydacTHEe B HAy4YHO-HCCIEIOBATEIbCKOW paboTe MO OHOJOrHM, SKOJIOTHU U
MeIUIIMHe, TPOBOJMMOI Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB M MYOJIMYHO IPEICTABISATH
NOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHHUECKUX KOH(EpEeHIUSIX Pa3HOTO YPOBHS;

11) ymeHue oueHUBaTh JTUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEJOBaHUM B 00JacTH
OMOTEXHOJOTMM M TEHETHYECKMX  TEXHOJOrMid  (KJIOHMpPOBAaHUE,  HCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIIPABIEHHOE U3MEHEHNE T€HOMa U CO3/1aHNE TPAHCT€HHBIX OPraHU3MOB);
12) ymeHune MOTHBHPOBAThH CBOM BBIOOP Oynymieil mpodeccnOHaIbHOM JesTeNbHOCTH B 00JIACTH
OMOJOTUM, MEIUIMHBI, OMOTEXHOJIOTHUHU, IICUXOJIOTUHU, 3KOJOTHH, BETEPUHAPUHU, CEIHCKOTO
XO03sCTBA, MUIIEBOI MPOMBIIIEHHOCTH; YIIIYOJIsATh MO3HABATEIbHBIN MHTEpEC, HAPaBICHHBIN
Ha OCO3HAaHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccud U TMPOJIOJIKEHHUE OHOJIOrHYECcKOTo
00pa30BaHUs B YUPEKACHUAX CPETHETO NMPO(HECCHOHAIBHOTO U BBICIIEr0 00pa30BaHMsL.



4. O0beMm u conepxaHue y4eOHOro npeamera

Ipoduas kiaacca (mexHono2uYecKul, ecmecmeeHHO-HAYYHbll, COYUATbHO-
2YMAHUMAapHbIiL)

Dopma 00ydeHUs1 Oumnasn
NeNe yyeOHBIX MEPUOIO0B, 34
BbIIeJICHHBIX 1151 M3y4YeHHs] Y4eOHOr o '
npeaMeTa
O0bem yuyeOHOr0 npeaMeTa (aK.yac.) 34
KonTakTHasi padora ¢ He MeHee 34
npenogasarteseM (ak.uyac.),

B TOM YHCJIE:
[IpoBeneHUE TEOPETUUECKUX 29
Ay IUTOPHBIX 3aHATUI
[IpoBenenue Ta6OPaTOPHEIX U 12

MPaKTHYCCKHUX PadoT

3amuiraeMoe KOHTposbHOE MeporpusTue (1)

POPMBI TEKYIIEro KOHTPO.Is1 [TuceMenHOE KOHTpOIBHOE MepornpusTue (4)

HeoOnexTuBupyemoe KOHTPOIbHOE MeponpusiTie (2)

@0pMBbI IIPOMEKYTOUHOI ATTeCTAMH Hroroeoe koHTposbHOE MeponpusaTHe (3 u 4 yueOHbIe
MIEPUO/IbI)

Copepxanue y4e0HOro nmpeaMera

TemMaTnueckni mjian

AyauTOpHBbIE 3aHATHUS
Bcero
HaumMmeHnoBaHue TeM M pa3iesioB
pas (ak.4ac.) |Teopernuecku JlaGopaTopHbie U
e 3aHSITHS npaKTuqecm/Ie 3aAHATUA
BBenenue 1 1 0
Pemenue 3amau mo teme «OCHOBHBIE 1 1 0
cBolicTBa )XUBOro. CucreMHas
OpTaHU3AIHS KU3HID)
Pemenue 3ana4 1o TeMe «MolnekynspHas |0 1 4
OHMOJIOTHSA»
Pemenue 3agau no teme «llutonorusy» 9] 1
Pemenne 3amad no teme «I eHeTHKA) 9] 1 4
3ayeT no teme «Pemenne OMOJIOrHYECKUX |2 2 0
3agau B popmare EI'D»
Cucrema 1 MHOT0OOpa3ue OPraHu4ecKoro |9 3) 0
MUpa
OpranusM YeI0BEKa U €T0 3/10POBbE o o 0




DKOCHUCTEMBI M IPUCYILIUE UM 3) 3) 0
3aKOHOMEPHOCTHU

AHHOTHPOBAHHOE ONMCAHUE COMEPKAHMS Pa3/1eJI0B U TeM Y4eOHOI0 IpeaMeTa
BBenenue

Pecypcwt yuetnozo ycnexa:. 00y4eHHOCTh, MOTHBAIIHSI, TAMSATh, BHUMAHHE, MOJJAIBHOCTD,
MBIIUICHHE, AeITeIbHOCTh. KOHTPOIIb, CAMOKOHTPOJIB.

Momueayua na ycnex: MaTpulla UHAUBUIYaJTBHOIO YcCIexa, MHIAMBUAyaldbHas Iporpamma
pa3BUTHs 00IIeydeOHBIX HABBIKOB

Pemenne 3ana4 no reMe «OCHOBHbIE CBOMCTBA KUBOr0. CCTEeMHAasi OPraHU3aIUs KU3HH)
buosiorus - Hayka 0 KU3HM M €€ 3aKOHOMEpHOCTAX. lIpeamer, 3amaun, METOAbl U 3HAYCHHUE
ounonorun. CBsi3b OMOJIOTHH C IPYTUMH HAyKaMH, €€ MECTOB CHUCTEME €CTECTBCHHOHAYYHBIX U
OMOJIOTMYECKUX JUCHMIUIMH. buomoruss B cucreMe KyJabTypbel. Mecto Ouojornu B
(GhOpMUPOBAHUH HAYYHOTO MHPOBO33PEHUS M HAYYHOU KapTUHBI MHUPA.

OcHOBHBIE TpHU3HAaKH >KUBOro. OIMpeneneHre TMOHATHS <«OKU3HBY. buojornyeckas Qopma
CYILIIECTBOBAHUS MaTEPUU. Y POBHU OPraHU3AIMU KUBOW MAaTEPUU U IIPUHIUIIBI UX BBIACICHUS.
OcHoBHble moHsATHSA. brosiorus. Kuzub. OCHOBHBIE MTPU3HAKHU KUBOTO. Y POBHHU OpraHU3alluu
*KUBOM Matepuu. Mertonpl usyueHuss B Ouosnoruu. Knerka. Tkanb. Opran. Opranusm.
[Tomymnsiust v Bua. buoreonenos. buocdepa.

Pemenue 3agau nmo reme «MoJieky/asipHast 0M010TUsD)

XUMHYECKUE JJIEMEHThl M MX poJib B KieTke. Heopranmyeckue BemiecTBa MU HUX pPOJb B
JKU3HEACSITEIbHOCTU KIEeTKH. Boja B KileTke, B3aMMOCBSI3b €€ CTPOEHHUs, XUMUYECKUX CBOMCTB
u Ouosiornueckoir posm. Coid HEOPraHWYECKHX KHCJIOT, WX BKJIaJ B oOOecleueHue
JKUZHEJEATENIbHOCTH KIETKU M TOAJep:kaHue romeoctasa. MoHBI B KieTke, UX (yHKIUU.
OcmoTHuecKoe AaBlIeHHE U TYProp B KieTke. bydepHbie CHCTeMBI KIETKH.

XUMHAYECKUH COCTaB KIETKHU. YTJ1eBOAbl. JINIHUILL.

YTrIIeBoAbl B )KU3HEICATEIIPHOCTH PACTCHUM, KUBOTHBIX, TPHOOB U OakTepuii. CTPyKTYpHBIE H
(GyHKIIMOHATbHBIE OCOOCHHOCTHM MOHOCAaxapuIOoB U  JucaxapuaoB. buomnonumepsr -
MOJIMCaXapubl, CTPOCHUE U OMOJIOTHYECKas pOJlb.

Kupsl 1 nmunuabl, 0COOEHHOCTH MX CTPOEHHS, CBSA3aHHBIE C (YHKIIMOHATHHOW aKTHBHOCTHIO
KJIETKH.

XUMUYECKU COCTaB KIETKH. benku.

Opranuyeckue BellecTBa KJIeTKU. buomnomumepsl — Oenku. CTpyKTypHas oOpraHuzanus
0enkoBbIX MoJekyn. CBoiicTBa OenkoB. [leHaTypanus U peHaTypaius — OMOJIOTHUECKUI CMBICI
u 3HaueHue. OyHKIMU OETKOBBIX MOJEKyld. DepMEHThI, UX POJIb B OOCCIIEYEHHH IPOIECCOB
*KusHenesTensHocTH. Knaccudukanus hpepMeHToB

XUMUYECKU cOCTaB KJIETKU. HyKJI€MHOBBIE KUCIIOTHI.

HyxnenHnoBble KUCIOTHI, UX poib B kieTke. cropus uzyuyenusa. JJHK — Monekyna xpanenus
HacieacTBeHHON uHpopmanmu. CtpykrypHas opranuzarus JIHK. Camoyasoenune JJHK. PHK,
€€ BHUJIbI, 0COOEHHOCTHU CTPOEHUS ¥ PYHKIIMOHUPOBAHUS

AT® — OCHOBHOH aKKyMyJsTOp 3HEpruu B KieTke. OCOOEHHOCTH CTPOEHHUS MOJIEKYNbl U
byukn AT®. ButamuHsbl, CTpOeHHE, HCTOYHUK MTOCTYIUICHUS U POJIb B OPraHU3ME U KJIETKE.
KonTponbnas pabota no pazaeny «MomnekymsipHas OMOTOTHS.

OcHOBHbIE TOHATHSA. AMUHOKUCIOTHL. AHTHUKOAOH. [mapodunsHOCTh. ['HMAPODHOOHOCTH.
I'mukonporeunnsl. I'yanun. Jlenarypanus. JIHK. Kogon. KommiementapHocTs. JInnonporensl.
Jloxyc. MakpoanemenTsl. MukpoanemenTsl. MonoMep. Hykneonporennsl. Hykneorna. Ocmoc.
[Tommumep. [onmunentua. [lentuanas ces3p. PHK. Tumun. @epmentsl. Luto3un. Ypanui.
Mexnpeamernble cBs3u. Heopranmdeckas xumusa. XUMUYECKHE DJIEMEHTBI NEPUOIUYECKON
cucrembl J[.M.MenneneeBa. Monbl (kaTuoHel M aHHOHBI). Boxa u Jpyrue HeopraHuuyeckue
BEILIECTBA, CTPOEHUE MOJIEKYJ U CBOMCTBA. [ncconmanus 351ekTpoauToB. OpraHudecKkas XUMHUs.
OcHOBHBIE TPYIIBI OpraHndeckux coenquHeHuil. bydepusie pactBopsl. Pusnuka. OcMoTHUECKOE



nasienue. Auddysus u ocmoc.

Pemenne 3aga4 no teme «Iurosmorns»

[{uTonorus Kak Hayka.

[Ipenmer, 3amaun W METOIAbI COBPEMEHHOW ULUTOJOTHMH. MECTO UHUTOJOTHMHM B CHUCTEME
€CTECTBEHHOHAYYHBIX U OMoJIornyeckux HayK. VcTopus pa3zButusi uutosorus. TeopeTruueckoe
U IPAKTHUYECKOE 3HAYEHHE LIUTOJIOTMYECKUX MCCIENOBAHUN B MEIUIIMHE, 3/IpaBOOXPAaHEHUM,
CEJIbCKOM XO3SIICTBE, JIeJie OXpaHbl IPUPOJIBI U APYTUX cepax uyeIoBEeYECKOH 1eATeNbHOCTH.
Hctopust oTkpbiTHEe KiIeTKU. KnetouHas Teopus. OCHOBHBIE IOJIOXKEHUS MEPBOM KIETOYHOMU
teopur. COBpeMEHHAsl KJIETOUHAsI TEOPHUsl, €€ OCHOBHBIE MOJOKEHUS U 3HAUCHHE JJI Pa3BUTHS
Ouosoruu.

CTpoeHue KIETKU U €¢ OpTraHOU/Ibl.

[Ina3maTtuueckas MemOpaHa u  oOomouka kietkd. CTpoeHne MeMOpaHBI — KIIETOK.
[IpoHuKkHOBEHHE BEIIECTB Yepe3 MeMOpaHy KIeTOK. Buabsl TpaHcmopTa BelIecTB uepe3
LUTOIJIA3MAaTUYECKYI0 MEMOpaHy KJIETOK (IIaCCUBHBIA M AKTUBHBIM TPaHCIOPT, SK30LIUTO3 U
SHA0UUTO3). OCOOEHHOCTH CTpPOEHUs 000J0YEeK MPOKAPHUOTHUYECKHX U IYKaPHOTHUYECKUX
KJIETOK.

[{uronna3zma u ee CTpYKTYypHbIE KOMITOHEHThI. OCHOBHOE BEILIECTBO LUTOILIA3Mbl, €I0 CBOMCTBA
U QYHKIIIH.

SAnpo unrepdazHoil kiIeTku. XMMHUYECKH COCTaB U CTPOEHUE siipa. 3HAUEHUE siipa B OOMeHe
BEIIECTB M Iiepefaye TEeHETHYeCKOW WH(popManuu. SIphIIKO, OCOOCHHOCTH CTPOSHHS H
byHku. XpoMOCOMBI, MOCTOSHCTBO uucia U (opmbl, ToHKoe crpoeHue. I[lonstue o
KapuoTure. ["armonaHbii U JUIUIOUIHBIN HAOOPBI XPOMOCOM.

Amnmnapar [Nompmxu. CTpoeHue, pacroyioKeHHe B KIIETKaX >KMBOTHBIX M PacTEeHUH, QyHKIHMH
annapara ['onbKu: CUHTE3 NOJUcCaxapua0B U JMINJI0B, HAKOIUIEHUE U CO3PEBAHUE CEKPETOB
(Oenku, JWMUABI, MOJHCAXapuibl), TPAHCIOPT BEIIECTB, pOJb B  (HOPMHUPOBAHUU
T1a3MaTHYeCKOl MeMOpaHbl ¥ JIn30coM. CTpoeHHE U ()YHKITUH JTU30COM.
Oupomnazmarudeckas cethb (II1C), ee Tunbl. OCOOEHHOCTH CTPOEHUS arpaHyIspHON (TIaaKoM)
u rpanyinspHoit (mepoxosaroit) OIIC. 3nauenue rnankoit JIIC B cuHTE3e moaucaxapuioB U
JUNHUAOB, WX HAKOIUIEHWH u TpaHcnopre. 3amuTHas ¢yaknus OlIC  (u3onsmus u
HeUTpanu3anusi BpeIHbIX JUIs kieTku BeunlecTB). dynkuuu mepoxosaror OIIC (ywactue B
CHHTe3€ O€JIKOB, B HAaKOIUIEHMM OENKOBBIX MPOAYKTOB M MX TPAHCIOPTE, CBA3b C APYTUMH
OpraHousiaMi U 000JI0UKON KIIETKH).

Pu6ocoMbl, 0cOOEHHOCTH CTpOeHUs U posib B OnocuHTe3e Oenka. [Tomupubocomsl. Bakyomnu
pacTUTENIBHBIX KJIETOK, X 3HaYeHHE, CBs3b ¢ DIIC.

[TnacTunael: JefKoOMIACTBI, XJIOPOIMIACThI, XpOMOIIAacThl. OCOOEHHOCTH, CTpOeHHE U (DYHKIIUU
mnactua. JJHK mnactun. [poucxoxaenue xiaoporiactoB. BzanmHoe nmpeBpallieHue miacTu/l.
MuToxoHIpuH, CTpOeHUE (HapyKHas U BHYTPEHHsISI MeMOpaHbl, KPUCTHI). MUTOXOHAPUATBHBIE
JIHK, PHK, pu6ocomsbl, ux ponb. OyHKIUU MUTOXOHIAPHM. ['MIIOTE3Bl O MPOUCXOXKACHUU
MUTOXOHJIpHl. 3HaUYE€HNE BOZBHUKHOBEHUS KHCIOPOJHOTO AbIXaHUS B HBOJIIOIUH.

Knerounslii neHTp, ero ctpoenue u GyHkuuu. Opranouipl ABM>KeHUs. KiieTouHble BKIIOUEHUS
— HETIOCTOSIHHBIM OpraHOM]T KJIETOK, OCOOEHHOCTU M (DYHKIUH.

DoTOCUHTE3

O6men BemecTB M dSHepruu. [loHSATHE O TMJIACTHYECKOM W SHEPreTHYecCKOM OOMEHe.
®ortocunTte3. CBeToBas U TeMHOBas (a3bl (POTOCHHTE3A, OCHOBHBIE MPOIIECCHI, TPOUCXOISALIHIE
B 3TU (a3pl. OCHOBHBIE UTOTM cBeTOBOM (pa3bl - cuHTe3 AT®, BbaeneHHE KUCIOpoja,
o0Opa3oBaHHe BOCCTAHOBJIICHHOI'O HUKOTMHamuaaaeHuHAuHyki1eotuapochara (HALD -H2).
dortodochopunupoBanne. CymmapHoe ypaBHeHHE (oTocuHTe3a. IlepBUYHBIE NPOIYKTHI
dorocunTe3a. POTOCUHTE3 M YpOXKaill CEeIbCKOXO3SNUCTBEHHBIX KyNIbTyp. [lyTH moBbIIeHUS
IPOAYKTUBHOCTH CEJIbCKOXO03AMCTBEHHBIX pacTeHui. K.A.TUMHpsA3€B O KOCMHUYECKON posH
3€JIEHBIX PACTEHUI. XEMOCUHTE3 U €r0 3HAaYCHHE B IPUPOJIE.

DHepreTu4ecKuii 0OMeH



OHepreTuyeckrii 0OMEH B KJIETKE U €ro OMOJOTMYECKHH CMBICI. OTambl SHEPreTUYeCKOro
0o0MeHa, MPUYPOYEHHOCTh 3TUX IPOLIECCOB K ONPENEIEHHBIM CTPYKTYpaM KJIETKU. 3HaYCHHE
MuTOXOHApHi 1 AT® B sHEpreTHYecKkoM OOMEHe.

buocuntes 6enka

Buocunres 6enkoB B KJIeTKe U ero 3HaueHue. Poib reHoB B OnocuHTe3e 0enkoB. I eHeTnyeckuit
KO/ U ero cpoicTBa. OTtambl OuocuHTe3a Oenka. Peakumm marpuuHoro cuHTesa. Perymsauus
cuHTe3a OenkoB. ['eH-perynsTop, reH-omeparop, CTPYKTYpPHBIE T€HBI, MX B3aUMOJICHCTBHE.
[Tpuniun oOpaTHOW CBSI3W B peryasiiuu  (yHKIMOHMpPOBaHUS TreHOB. CoBpeMEHHbIE
IIPEICTABIICHUS O IPUPOJE TEH

Turbl neneHus KIeToK

KuzHeHHbI UK KIETKH U ero srtanbl. [loaroroBka KIETKM K J€NEeHUI0 — uHTepdasza, ee
nepuoasl  (IPECHHTETUYECKUM, CHHTETMYECKHM, IOCTCUHTEeTHYecKui). buonormueckoe
3HauYeHHE UHTEep(da3bl. ANONTO3. MUTOTHUECKHUI ITUKII.

AMHUTO3 U ero 3HadeHue. MHUTO3 - IIUTOJIOTUYECKas OCHOBa Oecronoro pasMHoxeHus. Dazbl
MHUTO3a, UX XapakTepuctuka. CTpyKTypHbl€ HW3MEHEHHMS U (U3UOJOIMUECKHE OCOOCHHOCTH
OpraHOMJOB KIETKM BO BpPEMS MHUTOTHYECKOIO JeJeHUs. BepeTeHo nelleHus, CTPOCHHE U
¢dyHKUMU HUTEH BepeTeHa. bruonornueckoe 3HaueHUEe MUTO3A.

Melio3 - HUTOJOTHYECKAasi OCHOBA IOJOBOrO pa3MHOXkeHus. [lepoe neneHue menosa, €ro
Ga3pl, X XapaKTepUCTUKA. YMEHbLICHHE YHCIa XPOMOCOM KaK pe3ysibTaT MEepPBOrO JIEIEHUs.
Bropoe nenenne meiiosa, ¢as3pl, X XapakTepucTUKa. brojornueckoe 3HaueHue Meno3a.
becmoioe 1 1oy10Bo€ pa3MHOKEHUE.

@opMBI M CIIOCOOBI Pa3MHOMKEHHSI OpPraHW3MOB. becronoe pasMHOKEHHE, €ro BHUABI H
3HayeHue. [lomoBoe pa3MHOXKEHHME, €ro BHIbl M 3BOJIOLUOHHOE 3HaueHue. OOmas
XapaKTEepUCTHKa M OCOOCHHOCTH PAa3MHOKEHHS OCHOBHBIX TPYII OpPraHu3MoB. Pa3Butue
MY’KCKHMX U JKEHCKHX I0JIOBBIX KJIIETOK y dKUBOTHBIX U PACTEHHUHU.

OHTOreHe3 — MHAMBHUAYaJIbHOE PA3BUTHE OPIaHU3MOB.

OmnogorBopeHne M ero Tumbl. OINIONOTBOPEHUE M Pa3BUTUE 3apofbllla Yy >KUBOTHBIX.
OcHoBHbIE ATambl AMOPUOHAIBHOTO PAa3BUTHS KUBOTHBIX. B3aumonelicTBue dyacrei
pa3BHUBAIOILErOCA 3apoAblllla. bHOreHeTH4ecKuil 3aKOH, €ro COBPEMEHHAas HHTEpIIpeTalusl.
[ToctamOpuoHaibHOE pa3BUTHE. BpenHoe BiMsAHHME alKOroJid, HUKOTHHA, HAapPKOTHKOB,
3arpsA3HEHUS OKPYXKAIOLLEH Cpebl Ha Pa3BUTHUE 3aPO/IbIILIA KUBOTHBIX U YEJIOBEKA.

OOmast xapakTepuCTHKa M OCOOCHHOCTH DPa3sMHOXKEHHUs BUPYCOB, OakTepHii, BOJIOpOCIEH,
MOX000pa3HbIX, NalOPOTHUKOOOPA3HbIX, T'OJOCEMEHHBIX, IOKPBITOCEMEHHBIX, TI'pPUOOB WU
auiaiHuKoB. CMeHa (a3 B AKU3HEHHOM IIUKJIE.

KonrtponsHas pabdora no pazaeny «L{utomorus»

OcHoBHbIe NOHATHUS. ABTOTPO(BI. AMUHOKHUCIOTHL. AHA00IN3M. AcCUMIIALINSA. AHTHKOJIOH.
Annapat [ompmxu. AKTHBHBIM TpaHcmopT. AspoObl. baktepmodaru. buocunres Oenka.
bpoxenune. Bakyosb. Bxmtouenus. [Marutommgnbiii HaGop xpomocom. JlUrmonaHslii HaOoOp
xpomocoM. ['en. I'enernueckuit koa. I'enom. I'enotun. ['mppodunsHocTs. ['MapodoOHOCTS.
I'maxomn3. I'mukxokamuke. I'mukonporeuasl. I'pana. I'yanun. Jlenatypanusa. duccumummnsanus.
JHK. JIpixateneHblii  cyOctpar. Knerounoe apixanme. Kapuomnazma. Kartabonusm.
Kucnopongueiii stan. Komon. Kommnemenrapuocts. Kpucra. Jleiikomnactel. JInzocoma.
Jlunonporeuasl. Jlokyc. Maxkposnementsl. Marpukc. Matpuusblii cuHTe3. MeTtabonu3m.
Muxkpotpybouku. Mukpodpunamentsl. MukposnemenTsl. MoHomep. HykiieonpoTtennsl.
Hyxneorun. Omnepon. Opranouasl. Ocmoc. Omnepartop. Ilmactuasl. IImnonmros. Ilommmep.
[Momunentua. Ilentunnas cBsa3b. Ilpoxapuotel. Pempeccop. PuGocomel. PHK. CIIHU.
Crpoma. CtpykrypHble rensl. Tpanciauud. Tpanckpunuus. Tpumier. Tunakonn.

Pemenne 3amay no teme «I'enernka»-11 yacos

3akpernJieHue OCHOBHOTI'O CO/IePKAHUSI TEM B Xo/le pellleHusI OHO0JOTHYeCKUX 3a/1aY:
He3aBucruMoe Haciie10BaHUE TIPU3HAKOB

[Tpenmer, 3amaun U METOABI reHEeTHKU. OCHOBHBIC pa3/ieibl TeHETHKU. MeCTO TeHeTUKH CPeau



OMOJNIOTHYECKHX HayK. 3HAYeHHE TIEHETHKH B pa3paboTke mpoOjeM OXpaHbl MPHUPOJBI,
3/IpaBOOXPAHEHUs, MEULIMHBI, CEIbCKOT0 X03sicTBa. [IpakTnyeckoe 3HaYeHNE TEHETUKHY.
[".'MeHnnenp — OCHOBONOJOXHHUK T€HETUKH. MeTo/ 1 TeHeTHYeCKOTO aHajin3a, pa3paboTaHHBIN
I"'Mennenem. I'enernueckas cumBonuka. [IpaBumia 3amnucu cxeM CKpeluBaHUs.

HacnenoBanue npu MOHOTHOPUAHOM CKpEIIMBAHUU. JJOMHUHAHTHBIE U PELIECCUBHBIC TIPU3HAKH.
[TepBerit 3aKkoH MeHemns - 3aKOH €IMHO00pa3usi TMOPHUIOB MEPBOrO MOKOJICHHs. BTOpoii 3akoH
Mengens - 3akoH pacuierieHus. [lpaBuino uumcrorsl ramer. Llurosornyeckue OCHOBBI
pacierieHust IPU MOHOTUOPUTHOM cKperuBaHuy. CTaTUCTUUECKU XapaKTep pacllerieHus.
[TonsaTtue o renax u amiensx. @eHoTHN U reHoTun. ['oMo3urora u rerepo3urora. Paciuerienue
IIPY BO3BPATHOM U aHAJTM3UPYIOLIEM CKPEIINBAHUU.

Hacnenosanne mnpu  auruOpuaHoM — ckpemiuBaHuu.  He3aBucumoe  KOMOWMHHpOBaHUE
HE3aBUCUMBIX IIap INPU3HAKOB - TPETUH 3aKOoH Mennens.

[{uronoruyeckue OCHOBBI ~ HE3aBUCMMOIO  KOMOWMHHMpOBaHUS  Map  MOpPU3HAKOB. 4-5.
BzaumopeiicTBue alielIbHBIX U HEAJUIEIbHBIX T€HOB.

HacnenoBanue nmnpu B3aMMOJEWCTBUM aJUICNIbHBIX TeHOB. JlomuHupoBanue. HenonHoe
nomuHupoBanue. KogoMuuposanue. CBepXIOMUHUPOBAHUE.

MHOKECTBEHHBII AJIJIEIU3M.

B3aumonelicTBue HeawienbHBIX TeHOB. HoBooOpaszoBanus npu ckpemmBanud. OCOOCHHOCTH
HACJIEJ0BAHUS KOJMYECTBEHHBIX Mpu3HaKoB. KomminmenTapHocts. Onucta3. [lonumepus.
MHOX€EeCTBEHHOE JeHCTBHE T€HOB. [IprMepbl MHOXECTBEHHOIO JEUCTBUS IeHOB. Bo3MoOKHbBIE
MEXaHHU3Mbl OOBSICHEHHS ATOTO sBIEHUS. [ eHOTUN Kak 1e0CTHAs UCTOPUUYECKU CIIOKUBILIASICS
cucreMa.

XpOMOCOMHAasl TEOPHS HACJIEICTBEHHOCTH.

SIBiEeHME CLEIUIEHHOTO HACIEA0BAHNS U OTPAaHMYEHHOCTh TPETHEro 3aKOHa MeHnzens. 3HaueHue
pabor T.I'Moprana U ero mIKOJAbl B H3YyYEHUU SBJICHUSA CIEIUICHHOTO HACJIEIOBAHMUS.
Kpoccunrosep, ero 6uonornyeckoe 3HaueHue. ['eHeTmueckue KapTbl XpomMocoM. OCHOBHBIE
IIOJIO’KEHUSI XPOMOCOMHOM TEOpUM HacieAcTBeHHOCTH. Bxkmax mkonsl T.I.Moprana B
pa3paboTKy XpOMOCOMHOM TEOPUH HACJIEICTBEHHOCTH.

I'eneTuka nosa.

I'enetuka mosa. IlepBuuHBIE W BTOPUYHBIE IIOJOBBIE IPU3HAKH. XPOMOCOMHAs TEOpUs
onpeaeneHus nojia. [['oMoraMeTHbIil U TETEPOraMeTHBIN TMOJ.

Tumns! onpeaenenus noia. MexaHusM nojep:kaHus cootHouenus nojios 1:1. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C IIOJIOM.

3aKOHOMEPHOCTH U3MEHUMBOCTH.

N3menunBocTh. Knaccudukaiuys 13MEeHYMBOCTH € TIO3UIMI COBPEMEHHOM T'€HETHKH.
®denotunuyeckas (MoAu(UKAIMOHHAs U OHTOI€HETHYecKas) M3MEeHYMBOCTh. HopMma peakiuu
U €€ 3aBUCUMOCTb OT reHorumna. CTaTUCTHUYECKHE3aKOHOMEPHOCTH MOIU(UKAIIMOHHON
M3MEHUYMBOCTH; BApUALIMOHHBIN s U BapHallMOHHAs KpUBasi.

['eHoTunMueckas (KOMOMHATUBHAsI U MyTaIl[MOHHAs) U3MEHYMBOCTb. 3HAU€HNE KOMOMHATUBHON
U3MEHYMBOCTH B OOBSCHEHMH DSBOJIOLMOHHBIX IPOLIECCOB, CENEKLUUH OpPraHU3MOB.
MyTanroHHas U3MEHUYUBOCTb, €€ BUAbl. MyTanuu, ux npuuunbl. Knaccudukanus Myranuii no
XapakTepy M3MEHEHUs TeHoTuna (reHHbIe, XpPOMOCOMHbBIE, T€HOMHBbIE, IIUTOIIa3MaTUYECKHE).
IlocnencTBus BIMSAHMS MYTareHOB Ha OpraHu3M. Mepsl 3aliuThl OKPYXKAKOIIEW Cpensl OT
3arpsi3HEHUs] MyTareHaMH. 3aKOH T'OMOJIOTMYECKUX PSAJOB B HACJIEACTBEHHONW W3MEHYHMBOCTH.
H.M.BaBunoBa. DKCIIEpUMEHTAIbHOE MOJyY€HHE MyTallUi.

I'eneTunka yenoBeka

['enetnka yenoBeka. YenmoBek Kak OOBEKT MEHETUYECKHX HCCIAEAOBaHUN. MeTonbl M3ydeHUSs
HACJIC/ICTBEHHOCTH  YEJIOBEKAa:  TE€HEaJOTMYeCKUH,  OJM3HELOBBIA,  IIUTOT€HETHYECKHH,
rUOpUAN3AIIS COMAaTHYECKUX KIIETOK.

HacnenctBennsle  0oJe3HH, MX paclpocTpaHEHHE B  MOMYJSALUAX 4YeloBeka. Mepsl
npo(UIAaKTUKA HACJIEICTBEHHBIX 3a0oyieBaHUN 4YelloBeKa. BpeaHoe BIMAHHME aTKOTOJS,



HUKOTHHA M HApKOTUYECKUX BEIIECTB HA HACIIEJICTBEHHOCTb YesloBeKa. MeauKo-TeHEeTUUECKOoe
KOHCYJbTHpOBaHue. KpHUTHKa pacHCTCKUX TEOPUH € MO3UIMNA COBPEMEHHON T€HETUKH.
OcHoBHble mnoHATHA. [enHeruka. ['uOpunonornueckuii Meron. HacnencTBeHHOCTSD.
N3menunBocTh. Aiuiens. AnbTepHaTuBHBIE Npu3Haku. ['enotun. denorun. ['ereposurora.
['omo3urora. I'mOpun. JloMuHaHTHBIA TNpu3HaK. PemeccMBHBIN TpH3HAK. AHaIH3UpPYIOIIce
ckpemuBanue. Bo3BpatHoe ckpemmBanue. Jurereposurora. [lonurubpuanoe ckpeniyBaHue.
KomnmmenrtapHoe aelictBue reHoB. Onucrtas. [lonmumepus. [Tneiiorponus. MHOXKECTBEHHBIH
awtenu3M.  KomomuuupoBanue.  CepxpomunupoBaHue. HenosHoe — HOMHHHMpOBaHHE.
CuennenHoe HacnenoBanue. ['pynmsl cuemenus. Kpoccunrosep. KpoccoBepHele u
HEKPOCCOBEpHBbIE TameThl. AyTocombl. ['ereporameTHbld moj. ['OoMoramMeTHmli  MOJI.
CuernneHHoe ¢ mojiom HaciefoBanue. MeHOTHUNMYECKass W3MEHYUBOCTh. MoaupuKanoHHas
M3MEHUYUBOCTh. Bapuanrta. Bapuanmonueiii psig. Bapuanmonnas kpuBas. Hopma peakuuu.
OHToreHernueckass  M3MEHYMBOCTh.  ['eHOTHNHMYecKass  M3MEHYUBOCTh.  MyTanuoHHas
W3MEHUYUBOCTh. Mytaruu. Myrarensl. ['eHHble MyTaluu. ['eHOMHBIE MyTalu. XpOMOCOMHbBIE
myTtanuu. KoMOuHaTHBHAS M3MEHYUBOCTD. LluToruiasmarnueckas n3MeHIMBOCTh. CTIOHTaHHBIS
MyTtanuu. JlertanbHple MyTanuu. 3aKOH T'OMOJOTMYECKHX PSJIOB B  HACIEICTBEHHOU
W3MEHYUBOCTH.

I'eneruka wuyenoBeka. HacnencrBenusle ©Oone3Hu. AnbOMHM3M. bBiM3HENOBBIT  MeTO.
'emodumnms. ['uGpunuzanus COMaTUYECKUX KJIETOK. Menuko-reHeTH4ecKoe
KOHCyJbTHpoBaHue. [lomunaktunus. [lonynsiuruoHHbIA METOI.

MexnpeamerHbie cBA3M. Okosorus. OxpaHa NOPUPOJbI OT BO3JACUCTBUS XO39MCTBEHHOU
JeSITENIbHOCTH YesoBeka. Teopust 3BOIOLMU. 3HAYECHHE U3MEHUYMBOCTU B 3BONONMH. Dusuka.
Honusupyroniee M3yuyeHUe, MOHATHE O J103€ M3IYYeHUS U OUOJIOTMYECKOM 3amuTte. XUMUSL.
OxpanHa npupoabl OT BO3ACUCTBUS XUMUYECKUX TIPOU3BOJICTB.

Heoprannueckast xumusa. OxpaHa Opupoabl OT HETATUBHOT'O BO3JIEUCTBUS OTXOJI0B XUMHUUYECKHUX
npou3BoJACTB. ®Pusuka. PenTreHoBckoe wuznydenue. [loHsTHe o0 J03€ U3Iy4YeHUS U
OMOJOTUYECKO 3aIuTe.

Cucrema 1 MHOroo0pa3ue OpraHu4ecKoro Mupa

OcHoBHbIE ccTeMaTHYeCKHe (TAKCOHOMUYECKUE) KATETOPUH, UX COMOJYMHHHOCTb.
Mmuoroo6pasue oprann3zmMoB. OTHOKIETOYHbIE U MHOTOKJIETOUHBIE, aBTOTPO(DBI U reTepOTPOdBHI,
a’po0bl M aHadpoObl. Bupyckl - HekieTouyHble GOpMBI KU3HHU. Mepbl NpOodUIAKTHKH
pacrpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUH.

[TapctBOo bakTepuu, CTpoeHMe, KUZHEAEATEIBHOCTD, PA3MHOXKEHHE, POJIb B IpUpoe. bakrepun
- Bo30OynuTenu 3a00JIeBaHUN pacTeHUM, >KUBOTHBIX, yeioBeka. [Ipodunakrtuka 3aboneBaHuid,
BBI3BIBAEMBIX OaKTEPUSIMH.

[HapcTBO pacrenuii. CtpoeHue (TKaHU, KJIETKU, OPTaHbl), )KU3HEIEATETLHOCTh U Pa3MHOXKEHHE
pacTUTENBFHOIO OpraHu3Ma (Ha MpUMepe MOKPBITOCEMEHHBIX pacTeHuil). PacmoznaBanue (Ha
pUCyHKax) opraHoB pacTeHuil. MuorooOpasue pacreHuil. OCHOBHBIC OT/AENBI PACTCHHI.
Bonopocnu, ux crpoenue, pazHoobpaszue M poiib B MpHpoje. MxH, ManopoTHUKOOOpa3HbIE,
rOJIOCEMEHHBIE, UX CTPOEHUE, pa3HOooOpa3ye U poib B mpupoje. [TokpsIToceMEeHHbIE pacTeHHUS.
OnHOJONBHBEIE U IBY/IOJIBHBIE, UX OCHOBHBIE ceMENCTBa. Poib pacTeHnii B IpUPOIE U KU3HU
YyeJloBeKa.

[{apcTBO rpuOOB, CTpOEHUE, KUIHEAEATEILHOCTh, pa3MHOXKeHUE. Vcnonbp3oBanue rpuboB s
MOJIyYEHUs! MPOAYKTOB MUTAHUS U JieKapcTB. Pacro3HaBaHue cbheJOOHBIX U SJOBUTHIX I'PUOOB.
JvmaitHuku, MX pa3HooOpas3ue, OCOOCHHOCTH CTPOEHHUS U >KU3HeAesATeNbHOCTH. Ponb B
pupojie TpuOOB U JTUIIAHHUKOB.

[lapcTBO >XKMBOTHBIX. OJHOKJIETOYHbIE M MHOTOKJIETOYHbIE >KMBOTHbBIE. XapaKTepUCTHKa
OCHOBHBIX THIIOB OECHO3BOHOYHBIX, KJIaCCOB WJIEHUCTOHOTMX. (OCOOEHHOCTH CTpPOEHHS,
KU3ZHEJEATEIIBHOCTH, Pa3MHOXKEHHUS, pOJIb B MPUPOAE M JKU3HU 4YEJIOBEKa. XOpJOBbIE
JKUBOTHbIE. XapaKTepUCTHKAa OCHOBHBIX KiaccoB. Poinb B mpuposne W KM3HH YEJIOBEKa.
Pacnio3naBanue (Ha pUCyHKaX) OPraHOB U CUCTEM OPT'aHOB Y )KUBOTHBIX.



Oprannsm 4ej10BeKa M ero 310poBbe

[IpenMer u3yueHusi aHaTOMUU, (U3UOJIOTUM M TUTHEHBI uyenoBeka. TkaHu.PacnosHaBanue (Ha
PUCYHKax) TKaHEW, OPraHoOB U CUCTEM OpraHoB. OOpHO-ABUraTENbHASI CUCTEMA, €€ CTPOCHUE U
dbyukumonuposanue. [lepBas momols npu TpaBmax.

Crpoenue u paboTa JIbIXaTEIBHON cHUCTEMBL. ['a3000MEH B JIETKUX W TKaHSX.. 3a00JieBaHUs
OpPraHoOB JbIXaHUS.

Buytpennsst cpema opranmsma uenoBeka. KpoBb M KpoBooOpaiieHue. [pynmbl KpOBH.
[TepenuBanue kpoBu. Ummynurert. [lepBas momoiis npu KpOBOTCUCHUSX.

HeliporymopanbpHas peryisuus IpoLECCOB >KU3HEAEATEIbHOCTH OpraHM3Ma Kak OCHOBAa €ro
LEJIOCTHOCTH, CBSI3U cO cpenoil. HepBHas u sHAOKpuMHHAs cuUCTeMbl. Brpiciias HepBHas
nesTenbHOCTh. (OCOOCHHOCTM TICMXMKM 4eloBeka. PednexTopHas Teopus MOBeneHUS.
Bpoxxnennsie u npuoOperennsie ¢popmel noseneHus. Con, ero 3nauenue. CozHaHue, namsTh,
9MOLIUH, PE€Ub, MBIIIJICHUE.

MoueBblienuTenpHas cuctemMa u Koxa. Mx ctpoenue, pabota M rurueHa. AHaIU3aTOPbl, UX
poJb B opranusme. CtpoeHue u GyHKINH.

OOMeEH BELECTB U IIPEBPALLIEHUE SHEPTUU B OPraHU3Me YeJI0BeKa. BuTaMuHsbl.

[TonoBas cuctema denoBeka PasMHOXKeHHE M pa3BUTHE YelIOBeKa. PenmpoayKkTUBHOE 30pOBbE
yenoBeka. [locnencTBus BIUSHUS aJIKOrojisl, HUKOTMHA, HAPKOTUYECKHUX BEIIECTB HA pa3BUTHE
3apO/JIbIIlIa YETOBEKa.

Jlmunast ¥ OOLIECTBEHHAs] TWTHEHA, 37J0POBbIM 00pa3 ku3HH. [IpodmnakTnkanHpEeKITMOHHBIX
3a0oeBaHUN  (BUPYCHBIX,  OaKTepUalbHBIX,  T'PUOKOBBIX,BBI3BIBAEMBIX  >KMBOTHBIMH).
[Ipenynpexaenue  TpaBMaTu3Ma, [PHEMBbl  OKa3aHUANEPBOM  noMmowu.Bpennsie u
MOJIC3HBICTIPUBBIYKH. 3aBUCUMOCTb 37I0POBbSl 4YEJIOBEKa OT COCTOSHUS OKpY’Karouen
cpenpl. CoOmroieHNe CAaHUTAPHO-TUTHEHNYECKUX HOPM M TIPAaBUJI 3I0POBOTO 00pa3a KU3HHU.
IBOIOLMS KMBOM MPUPOBI

Bun, ero kpurepuu. Ilomynsimusi — CTPYKTypHas €AMHMIIA BHAA M DJEMEHTapHas €IWHUIA
sBomoMH. MukposBomonus. O6pa3oBaHUE HOBBIX BHUJIOB.

CnocoObl BumooOpazoBanus. CoxpaHeHHe MHOToOOpas3usi BHJIOB KaK OCHOBAa YCTOWYMBOCTHU
ounocheps.

PazButne 3BONMIONMOHHBIX UeH. 3HaueHue 3BOOIIMOHHON Teopun Y. JlapBunHa. B3aumocssi3b
JIBUXKYIIUX CUI 3BOMoKU. DOpMBI ecTeCTBEHHOTO O0TOOpPa, BUIBI OOPHOBI 3a CYIIECTBOBAHHE.
CunteTndeckasi Teopus HBOJIONUU. DneMeHTapHbiepakTopsl dBomonuu. Mccenenosanus C.C.
YerBepukoBa. Ponp 3BOJIIOLIMOHHONTEOpU N B dbopMupoBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOU KapTUHBI MUPA.

JlokazaTenbcTBa IBOJIIOIUU KUBOW TMPHUPOJBI. Pe3ynbTaThl SBOTIONMHA: TPHUCTOCOOJICHHOCTD
OpraHU3MOB K cpejie 00uTaHusl, MHOrooOpa3ue BuaoB. MakpoaBosonus. Hanpasienus u mytu
spomonnu  (A.H. CesepuioB, .M. IImanbraysen). buomornyeckuii mporpecc u perpecc,
apomopdo3, uanoananTaius, aereuepamus. [[puauHel 6MOIOTHYECKOro Iporpecca u perpecca.
['unoTe3bl BO3HUKHOBEHUS KHU3HU Ha 3emiie. OCHOBHBIE apoMOP( O3Bl B IBOJIOLUN PACTCHHUNA U
JKUBOTHBIX. Y CJIO’)KHEHUE KUBBIX OPTAHU3MOB Ha 3eMJI€ B MPOIIECCE IBOIIOIHH.
[Ipoucxoxaenue yenoBeka. YemoBeK Kak BHJ, €0 MECTO B CUCTEME OPraHMYECKOrO MHpA.
['unote3sl TPOUCXOXKICHUSI YEIOBEKAa COBPEMEHHOro BHja. JIBWXKyIME CHJIBI M OTallbl
SBOJIIOLIMU 4YesloBeKa. YenoBeueckHe pachl, HMX TE€HETUYECKOe pOACTBO. buocouunanpHas
npupoaa denoBeka. ColuanbHas U IPUPOIHAS Cpea, alanTallui K Hel YeIoBeKa

IKOCHCTEMBI U NPHUCYLIHE UM 3aKOHOMEPHOCTH

Cpenpl oOWUTaHHMsI OpraHU3MOB. OKOJOrHyeckue (akTopbl: aOHOTHYECKHE, OMOTHUYECKHE.
AHTpomnorennsiit paxrop. Ux 3HaueHue.

Okocucrema (OMOreoLeH03), € KOMIIOHEHTHI: MPOAYLEHTbI, KOHCYMEHTBI, PEeIyLEeHTbI, HUX
poib. BunoBas n npocTpaHCTBEHHAs! CTPYKTYPbI 3KOCUCTEMBI.

Tpoduaeckue ypoBuu. llenn u ceTn mutanus, ux 3BeHbs. [IpaBua YKOTOTHIECKON MHUPAMHUIBI.
CocraBieHue cxeM Nepeiaur BeIecTB U YHepIruu (1iereil mMUTaHus).



PazHooOpasue skocuctem (OmoreomenoszoB). Camopa3BUTHE H  CMEHa  JKOCHUCTEM.
YCTOHYMBOCT, M JUHAMHUKA SKOCHCTEM. buojormueckoe pasHooOpasue, camMoperyssnus U
KPYTOBOPOT BELIECTB — OCHOBA YCTOWUYMBOIO Pa3BUTHs dKOCHCTEM. IIpMunHBI yCTOMYMBOCTH U
CMeHbl 3KocucTeM. M3MeHeHHs] B 3KOCHCTEMax IIOJ BIUSHUEM JEATEIbHOCTH 4YEJIOBEKa.
ATpO3KOCHUCTEMBI, OCHOBHBIE OTJIMUUS OT IPUPOJIHBIX IKOCUCTEM.

buochepa — rmobanmpHas skocuctema. Yuenue B.M. Bepramckoro o oOuocdepe. XKupoe
BellecTBo, ero ¢pyHkiuu. OcoOeHHOCTH paciipeneneHus 0nomMaccel Ha 3emiie. buonornyeckuit
KPYroBOPOT W TPEBpAIICHUE YHEPTUU B OWocdepe, poiab B HEMOPTraHU3MOB Pa3HBIX IAPCTB.
OBoumorus orochepbl

5. MeToanuyeckne yKa3aHus JJisi 00y4alomUXcsi M0 OCBOEHHIO Y4eOHOT0
npeaMera

OcBoeHne ydeOHOTO mmpeaMera TpeOyeT CHCTEMAaTH4ecKOro HM3Y4eHHs BCEX TeM B TOU
HIOCJICZIOBATEIBHOCTH, B KAKOH OHM yKa3aHbI B paboueil mporpamme.

OCHOBHBIMU BUJAMU Yy4eOHOH paboOThl SABJIAIOTCA ayauTOpHblE 3aHATHA. WX nenp -
pacmpuTh 0a30BbIe 3HAHHUS O0YYAOLIMXCS M0 OCBAUBAEMOH MpOrpaMMe Y4eOHOTro mpeaMeTa u
CHCTEMY TEOPETHYECKUX OPHEHTUPOB Ui TOCIEAyIomero Oonee TIyOOKOTO OCBOCHUS
IPOTPAMMHOTO MaTepHaa B X0/1€ CaMOCTOATENbHOM paboThl. OOydaroneMycst BaXKHO TIOMHHTb,
YTO aKTHBHas paboTa Ha Yypoke d5((EKTHBHO MMOMOTaeT €My OBJIAQAETh ITPOrPAMMHBIM
MarepuajoM Oiarojgapss pacCTaHOBKE YyYHUTEJIEM HEOOXOIMMBIX aKIEHTOB U YAEp:KaHUIO
BHUMaHHsl WHTOHALMOHHBIMA MOAYJSIHMSIMU TOJIOCA, a TakXKe MOJKIIOYCHUEM ayJIHo-
BU3yaJIbHOTO MEXaHH3Ma BocIpusaTHs nHpopMmanuu. Kpome Toro, Bo BpeMsi ypoka UMEeT MECTO
OpsSAMOM  BU3yalbHBIK W OMOLMOHAIBHBIA  KOHTAKT  OOy4aromerocs ¢  y4HUTeNeM,
o0ecIieunBaroIIi OoJee MOTHYI0 peaan3annio BOCIUTATEIbHON KOMIIOHEHTHI 00y4YeHUs!.

CamocrosiTenbHas paboTa mpeciielyeT CIEYIONINE EJIH:

— 3aKpelyieHHe ¥ COBEPUICHCTBOBAHWE TEOPETUYECKUX 3HAHWH, IIONyYEHHBIX Ha
JEKIIMOHHBIX 3aHATHIX;

- (¢opMHpOBaHHE HABHIKOB TIOATOTOBKM TEKCTOBOM COCTABISIONIEH WH(pOpMauu
y4eOHOT0 U HAyYHOTO Ha3HAYeHHUs JJIS pa3MEIICHUs B pa3IMYHbIX HH(POPMALIMOHHBIX CHCTEMAX;

- COBEpILICHCTBOBAaHHE HAaBBIKOB IIOMCKAa HAyuyHBIX MyOnMKanuidi M 0Opa30BaTENbHBIX
pecypcoB, pa3MeleHHbIX B ceTu HTepHeT;

- CaMOKOHTPOJIb OCBOEHUS IPOrPaMMHOI0 MaTepuania.

OOyyaroniemycsi HEOOXOJUMO TOMHHUTb, YTO PE3YyIbTAaThl CaMOCTOSITENbHON paboThI
KOHTPOJIMPYIOTCSL  MPETOaBaTeieM W YYHUTBIBAIOTCA B TPOIECCE TEKYIIET0 KOHTPOJIS
yCIIEBaEMOCTH.



6. IlepeyeHb OCHOBHOM y4eOHOM JINTEPATYpPbI

B ¢denepanpublii nepedyeHs yueOHHMKOB y4eOHMK 1O JAaHHOMY Kypcy He BHeceH. B yueOHOM
IPOLIECCE MHCHONB3YIOTCA METOAMYECKHE U JUIAKTUYECKHe MaTepuanbl, pa3paboTaHHbBIC
YUUTENEM.

7. Ilepeuens pecypcoB ceTu «AHTEepHET», HEOOXOAMMBIX /IJIsI OCBOEHHUS
y4eOHOro npeaMera

[Ipy OCBOEHMM IUCUMIUIMHBI HEOOXOAMMO HCIIOJI30BAHUE CIEIYIOIIMX PECYPCOB

cetu «MHTEpHET»: 06pasoBarenbHas miarGopMa ¢ eAUHBIM JOCTYIIOM K HH(POBBIM CEpBUCAM
u yueoHbIM Matepuaiam PI'NC «Mos mkonay.

8. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT M, UCIIOJIb3YEeMbIX IPHU
OCYIIIeCTBJIEHMH 00pPa30BaTeJIbHOI0 Mpolecca o yueOHOMY NmpeaMery

OOpa3oBarenbHbI Tpolece Mo y4eOHoMy mpenmery «CIOoXHBIC 3aJa4d 10 OWOJIOTHID)
(Kypc 1Mo BBIOOPY) MPEATOJIaraeT MCIOJIb30BaHUE CIICIYIOIIEro MPOTPaMMHOTO OOECIIeYCHUsT U
WH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

MPe3eHTAIllMOHHBIEC MaTepUabl (CIaibl 0 TeMaM ayJAUTOPHBIX U MPAKTUYECKUX 3aHATHIA);
-70cTyI B pexume 0n-line B Dnekrponnyto oubimoreunyto cucremy (O5C);

-JIOCTYTI B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BATENIbHYIO CPEly YHUBEPCUTETA;
-TeCTUPOBAHUE;

-HHTEPHET-CEPBUCHI U JIEKTPOHHBIC PECYPChI (TOMCKOBBIC CHCTEMBI, 3JICKTPOHHAs 1mo4ra, On-line
SHITUKJIIOTICTUN ).

[Tepeuenp HEOOXOAMMOTO JIHIEH3MOHHOTO W/HIM CBOOOJHO PACHpPOCTPAHSIEMOTO IMPOrPaMMHOTO
o0ecreyeHust:

-IporpamMma JeMOHCTPAIH BUEOMATEPHAIIOB;

-MIPUIIO’KEHHE, TIO3BOJISIIOIIEE MPOCMATPUBATh U BOCTIPOU3BOAUTH MennakoHTeHT PDF-(aiinos;
-y4eOHBI TpeMeT He TMpelycMaTpUBaeT WCMOIb30BaHUS CHEIHAIbHOIO MPOrPAMMHOTO
obecrieueHus..

[Tpu ocBOoeHUM MaTepuaia v BHIIOTHEHUS 3a[JaHHi 110 y4eOHOMY MpeAMETY PEKOMEHTyeTCs
MCIIOJIb30BaHNE MaTEPUAJIOB, pa3MelIeHHbIX B JInuHbix kabuHeTtax oOydaromuxcss ETUC IITHUY
(etis.psu.ru).

[Tpu opraHu3alMu JUCTAHIIMOHHOW PabOThI M MPOBEJACHUH YPOKOB B pekume ONn-line
MOT'YT UCTIOJIb30BAThCS:

-cucTeMa BUJICOKOH(EPEHITNH Ha OCHOBE 1aThopMbl BigBlueButton
(https://bigbluebutton.org/).

9. Onncanue MaTepUaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM ISt

ocyllecTBJIeHHsI 00Pa30BaTeIbHOIO MPoIecca Mo y4eOHOMY MpeaMeTy

Jns mpoBeneHHMs ayIUTOPHBIX 3aHIATUH — ayJUTOpHUs, OCHAILICHHAs CIELHAIU3UPOBAHHON
Me0eNbIo, JEMOHCTPAIIMOHHBIM 000PYA0BaHUEM, IIIKOJIBHOW MarHUTHOMN JOCKOM.


https://bigbluebutton.org/

10. ®OH/IbI OLIEHOYHBIX CPEJICTB

N2 KoHTpoJsimpyemble TeMbl, pa3/ieibl HaumeHoBaHNE OLIEHOYHOI'0
cpeacTBa
1 3amaun Ha OMOJOTUYECKHI SKCIIEPUMEHT KonTponbras pabora
OHOJIOrUH
2 3amaun 1o GU3HOJIOTUN PACTCHUH 1 Kontposbhas padota
JKUBOTHBIX
3 3ajaun o SKOJIOTHH U Teopus 3Bomonun | KonTposibsHas pabora
4 3agauu MO IUTOJIOTUHI KonrponbHas pabora
5 3aga4u 110 TeHETUKE KontposbHas padota
Crnenudukamys ”TOrOBOro KOHTPOJILHOTO Meporpusatus: KonrponbHas padoTa
Ne IL1anupyemble O0bexT Yposenn ®opma MaxkcumajibHbII
/I pe3yabTaThl OLIEeHUBAHMSI CJIOKHOCTH | 3aJaHUS 0aJIy1 3a 3a1aHHe
1 Pemate 3amanus | 3ama”Hue - IT 3aJada 3
BTOpPOM 4acTH npotorun N2
EI'D 23-24 EI'D
2 Pemats 3amanus | 3ajaHue - B 3a/1a4a 3
BTOpPOM 4acTu nporotun N2
EI'D 25 EI'D
3 Pemars 3aganus | 3agadue - B 3a7a4da 3
BTOpPOM 4acTH npotorun N2
EI'D 26 EI'D
4 Pemats 3amanus | 3ajaHue - B 3a/a4a 3
BTOpPOM 4acTu nporotun N2
EI'D 27 EI'D
5 Pemars 3aganus | 3agadue - B 3a7a4da 3
BTOpPOM 4acTH nporotun N2
EI'D 28 EI'D

IIpumep uTorosoii padoThI:

1. Kakasg mepemeHHass B 3TOM JKCHEpUMEHTe OyAeT 3aBUCUMOMN (M3MEHSIOILEHCs), a Kakas —
He3aBUCUMOM (3amaBaemoif)? OOBSICHUTE, KaK B JaHHOM OJKCIIEPUMEHTE MOXKHO IIOCTaBUTH
OTpHLATENBbHBIA KOHTPOIb™. C KaKol IesIbI0 HE0OX0IUMO TaKOH KOHTPOJIb CTABUTh?
*OTrpuuaTeabHbli KOHTPOJIb — 3TO 3IKCHEPUMEHTANbHBI KOHTPOJb, NMPU KOTOPOM H3y4aeMbIil
00BEKT HE MOBEPraeTcs SKCIEPUMEHTAIbHOMY BO3ACHCTBUIO).

OKCHEpUMEHTAaTOp PpEeUIMJl  UCCIEN0oBaTb M3MEHEHMs, MPOUCXOJALIME C SPUTPOLMTAMH,
NOMEIIEHHBIMU B PACTBOPBI C Pa3inyHONl KoHueHTpauueil xmopuaa Harpus (NaCl). B pamkax
HKCIIEPUMEHTa OH paclpeAesuyl KpOBb MO JABYM HpOOMpKaM, B KaXKAYI0 W3 KOTOPBIX J00aBHII
pactBopsl NaCl ¢ pa3nuuHoil KoHIeHTparueir B cootHomenud 1:1 (Ha 1wmn kpoBu — 1 M
pactBopa NaCl). ITo pesynpTaTam HaOIIOJEHUN SKCIIEPUMEHTATOP CAENAl PUCYHKH SPUTPOIIMTOB
Aub.
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2. N3BecTHO, 4TO y NPUOPEXKHBIX BOJAOPOCIEH, OOUTAIOIUX B APKTUUECKUX MOPSIX, KOHIIEHTpaLus
OpraHMYECKUX BEIIECTB (JIMIMJI0B, AMUHOKHCIIOT M CaxapoB) B LUTOILIA3ME KJIIETOK CYIIECTBEHHO
BBIIIIE, YEM Y POACTBEHHBIX UM IPYII U3 3KBAaTOPUAIbHBIX U Cy03KBaTOpUalbHbIX BoA. Kak MOXHO
00BsACHUTH Takoe pazianuue? TemnepaTypa IUIaBJIE€HUS HEHACBIIICHHBIX JKUPHBIX KUCIOT HUXKE, YEM
y HacblUleHHBbIX. [Ipeamonoxure, B Kakoe BpeMs roja KOHLEHTpPalUs HEHACBIILEHHBIX *XHPHBIX
KHCJIOT B COCTaBE MeMOpPaHHBIX JMIIUIOB Y BOJOPOCIEH CEBEPHBIX MOpel OyaeT MaKCHMallbHOM.
[Tosicuute cBoi orBer. IlodueMy I BOZOpPOCIEH ONACHO M3MEHEHHUE arperaTHoro COCTOSHUS
BHYTpEHHEN cpeabl?

3. [Tonb3ysch PUCYHKOM, OIpeAeTuTe, Kakyro ¢popMy oTOOpa oH wutocTpupyer. OTBeT 000CHYHTE.
W3mennTes v pasMep yIIeH y 3ailleB B MPOIECCE IBOJIONUU IOJ JCHCTBHEM ATOW (OpMBI
€CTECTBEHHOI'0 0TOOpa, U MPHU KAKUX YCIOBUAX KU3HHU 3TOT OTOOpP OyJeT MpOsIBISTHCS?

Yucno A
wcobefi
Aagnexue
oroopa

. ~  PEWYEr3Pe

3nauenne npusliaKa
4. ®dparMeHT Hayajga IeHa HMMEeT CIEAYIOUIYIO I0CIeI0BaTeIbHOCTh HYKJICOTHIOB (BEpPXHSA
LIEIIb — CMBICIIOBasl, HUKHSS — TpaHCKpUOupyemas):

5" — TAATTALILITHATATATIILIAT —3°
3’ — ATTAIITITIT TATATAITTA —5°

I'en conepXUT MHPOPMATUBHYIO U HEMH(OPMATUBHYIO YacTH AJs TpaHcusauuu. MHpopmaTtuBHas
4yacTh I€Ha HAUMHAETCS C TPUIUIETa, KOAUPYIOLIEro aMUHOKUCIOTY MeT. C Kakoro HykJIe€oTHaa
HauuHaeTcs MH(popMaTHBHas yacTh reHa? OrmnpenenuTe MOCIEI0BATENIbHOCTh AMUHOKHCIOT BO
¢parmenTe nonunentuAHoN nenu. OTBeT moscHUTE. JIJis BBHINOJIHEHUS 3aJaHUsl HCIOJIb3YHTE
TaOJIUIy T€eHETUYECKOT 0 KOJ1a.

5. Ilpu ckpemMBaHUU CaMKH JpO30(UIIBI ¢ 3arHYTBIMU KpPBUIBSIMH U HOPMaJbHBIMH HOTAaMH H
camila C HOpMaJbHBIMU KPBUIbSIMU U YKOPOUEHHBIMUA HOTaMH B TIEPBOM MOKOJIEHUH ObLIO OTYyYEHO
13 MyX, IMEBIINX 3arHYThI€ KPbUIbsl, HOPMAJIbHBIE HOTH, U 15 MyX, UIMEBIINX HOPMAJIbHBIE KPBLIbs
U Horu. [l BTOpPOro CKpeuiMBaHUS B3sUIM caMmIloB U caMoK u3 F1 c 3arHyThIMH KpbUIBSIMH,
HOpMaJbHBIMU Horamu. B mortomcTBe mosyumnu pacmersenue 6 : 3 : 2 : 1, npuuéM MyXx ¢
3arHYTBIMH KPBUTBSIMHA ObLIO OONbImMHCTBO. CoOCTaBbTE cXxeMy pemieHus 3anadu. Ompenenute
TeHOTHIIBI POJAUTENBCKUX 0CO0€H, TeHOTUIBI U (DEHOTUIIBI MTOJyYEHHOT'O TOTOMCTBA B IIEPBOM U BO
BTOPOM ckpentuBanusix. [losicaure peHoTunueckoe pacuienjieHiue Bo BTOPOM CKPEIUBaHUU.



