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1. llosicHUTEABLHAA 3AIIUCKA

Pabouas mporpamma no yue6HOoMy mpeamety «buonorusy. YriryOneHHBIN

ypoBeHb cpeaHero obmiero obpazoBanus ['AOY CO «Jluneii-untepHat 64»

paspa60TaHa B COOTBCTCTBHH C TpC6OBaHI/IHMI/IZ

®enepanpHoro 3akoHa oT 29 nexabps 2012 roma Ne 273-03 «O06
oOpa3zoBanuu B Poccuiickoit denepanuny;

npukaza MunnpocBenieHus ot 22.03.2021 Nell5 «OO6 yTBepxaeHUU
[Topsinka opraHu3anu U OCYUIECTBJICHUS 00pa30BaTEIbHON JAESTEIbHOCTH
[0 OCHOBHBIM 00111€00pa30BaTeIbHBIM MpOTpaMMaM — 00pa30BaTEIbHbIM
nporpaMmaM HadyaJlbHOrO OOIIEr0, OCHOBHOTO OOIIEro M CPeaHero oOIIero
00pa3oBaHUNY;

npukaza MunnpocBemenus Poccun ot 23.11.2022 Ne 1014 «O6
yTBEpPXKJICHUU (eaepanbHOoil  00pa3oBaTENbHON MPOrpamMMbl  CPEIHErO
o0mrero oopa3oBaHUs;

®denepanabHOro rOCyIapCTBEHHOIO0 00pa30BaTENIbHOIO CTaHJApTa CPEAHETo
oOmiero oOpaszoBaHus, YTBepx)AEHHOrO mnpukazoM [Ipukaz MuHoOpHayKu
Poccum ot 17.05.2012 r. Ne 413 (c u3MEHEHMSIMU U JIOMIOJTHEHUSAMH OT: 29
nexadps 2014 r., 31 mexabps 2015 r., 29 urons 2017 r.);

«Crparerueid pa3BuThs BocnuTaHus B Poccuiickoii @enepanny Ha MepUosl
no 2025 roma», yrtBepxkaeHHOW PacnopsixkenuemM —IIpaButenncrBa
Poccuiickoii @enepanuu ot 29 mas 2015 roga Ne 996-p;

CanutapHsie npaBuiia CaunlluH 2.4.3648-20 "CanurtapHo-
AMUAEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alusiM BOCHUTAHUS U
0o0yd4eHus1, OTIbIXa U O3JOPOBJICHUS JETEH U MOJOJEKU", YTBEPKICHHBIMU
IOCTAaHOBJIICHWEM [ JTaBHOrO  TrOCYJapCTBEHHOI'O CAHUTapHOIO  Bpada
Poccutickoit ®enepanuu ot 28 centsaops 2020 roma Ne 28;

Canutapusie mpaBwia W Hopmbl CanlluH 1.2.3685-21"I'uruenunueckue
HOpPMaTUBBl U TpeOOBaHMS K oOecrneueHuo 0e30MacHOCTH U (WJIn)
0e3BpeHOCTH ISl YeroBeKa (hakTOpOB cpelbl 0OMTaHUs", YTBEPKICHHbIE
IIOCTAaHOBJICHWEM [ JTaBHOrO  TrOCYyIapCTBEHHOI'O CAHUTAapHOIO  Bpada
Poccuiickoit ®enepaunu ot 28 ssuBapsa 2021 roga Ne 2;

OOII COO I'AOY CO «JInueii-unrepHat 64»;

Pa6oueit mporpammel Boctiutanusi TAOY CO «JIuneit-uarepHat 64»;
denepanbHBIA  MEpEeUEHb AJICKTPOHHBIX  O00pa30BaTEIbHBIX PECYpPCOB,
JOMYLIEHHBIX K  HKCMOJb30BAHUIO  TNpPU  pead3alid  HUMEIOIINX
roCy/apCTBEHHYIO aKKpPEIUTAIUI0 00pa30BaTeNIbHBIX MTPOrPaMM HAYaJIbHOTO
o011ero, OCHOBHOro  o0miero, cpeaHero oOmero  oOpa3oBaHUS,
yTBEPXKACHHBIN nprukazoM Munnpocsenienus Poccun ot 02.08.2022 Ne 653



o @enepanbHbIl  TEpeYeHb  YUYEOHHMKOB,  YTBEPKICHHBIA  MPHUKA30M
Munnpocenienus ot 21.09.2022 Ne 858

e yueOHbIE MMOCOOMs, KOTOpPHIE BBITYCKAIOT OpPTraHU3ANU W3 TEPEUHS,
yTBEPXKJIEHHOTO0 npukazoM Munoopraayku ot 09.06.2016 Ne 699

1.1. O6mas xapakTepucTUKa y4eOHOro nmpeamera «buonorus». YriyOneHHBIH
YPOBEHbB

VYueOusiii npeamer «buonorus» yriayonéaHoro yposus usydenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EctecTBeHHO-
HayuyHbele mpeamers». CormacHo mnonoxenusm PIOC COO mnpodunpHbie
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepentimaniu  oOydeHUssT Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUsl H
NpU3BaHbl O0ECNEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHUM, CPEIHUM
o0muM, cpemrHuM Tpo(eCcCHOHATBLHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM HM3 JTHX Y4YEeOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00Pa30BATENbHBIX, BOCIUTATENBHBIX U Pa3BUBAIOLINX
3aja4, CBA3AHHBIX C MpodopueHTanrell oO0ydalolmuxcss U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOT'O 3HAaHWSI, CBA3aHHOTO C OMOJIOTHUEH,
MEJUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMYy mpenmety "buosorus" naér npeacraBieHHE O
Henu U 3ajadax u3ydeHust ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OIpeesisieT 00s3aTebHoe (HHBAPHAHTHOE) MTPEAMETHOE COEpKaHUe, €ro
CTPYKTypUpOBaHHME 110 pa3feliaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEH/IyeT MOCIE0BAaTeIbHOCTh HM3yUeHHUsl yd4eOHOro marepualia ¢ yd€ToMm
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuarmuxcsi. B mporpamme mno Ouosoruu
peaan30BaH NPUHIMI TMPEEMCTBEHHOCTU C H3YyYE€HHEM OHOJOTMHM Ha YPOBHE
OCHOBHOTOo  oOmmiero oOpa3oBaHus, Ojarojapss 4YemMy MpOoCMaTpuBaercs
HAIpaBJIEHHOCTb HA  MOCJIEAyIollee pa3BUTHE  OHOJOTMYECKHX  3HAHMM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTaBICHUN O 3I0pOBOM o00pa3e >KU3HH, Ha
BOCIIUTAaHUE OEpe)HOro OTHOIICHUS K OKpY’Kalllel mnpupoaHoil cpere. B
nporpaMme Mo OMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeIMeTa
«buonorusi» B peamuzamuu  TpedoBaHnit DPI'OC COO Kk 1IaHHUPYEMbIM
JUYHOCTHBIM, METalpEeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOopMUPOBAaHUK OCHOBHBIX BHJIOB yue€OHO-NIO3HABATEIBHON  JIESITEIHbHOCTU
00ydJaronmxcsi Mo OCBOCHHUIO COJACP)KAHUS OHOJIOTMYECKOTr0 O0pa3oBaHUsS Ha
YPOBHE cpeaHero o01iero 0opa3oBaHusl.



VYuebnpiii penmet «buosorus» Ha ypoBHE cpeaHero oomero oopa3oBaHus
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacimiupeHre U yriayOsjeHue 3HaHHM OOydJaromMxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUM, SMOPUOJIOTUM W OWOJIOTHH Pa3BUTHS,
TCHETUKH, CEJICKITNH, OMOTEXHOJIOTHH, SBOIOIIMOHHOTO YUCHHSI U SKOJIOTHH.

N3ydyenne yuebHoro mnpenmera «buomnorus» Ha yriyOJeHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOATOTOBKY OOYYAlOMIMXCSA K MOCIEAYIOIEMY MOJyYEHHUIO
Owonornyeckoro  oOpa3oBaHMs B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAep X aHHs COCTABISAECT CUCTEMa
OMOJIOTMYECKUX  3HAHMW, TONYYEHHBIX TpPU  HM3YyYEeHUH OOydYaroIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ieJIOB OMOJIOTHH HAa YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BuUTHE. Tak,
pacmmpeHsl W yrUIyOJieHbl OWOJIOTMYECKHE 3HAHHsSI O pPACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OHWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJYYECHHBIMA OOYYArOIIMMHUCS TPU W3YYCHHH
bu3KuKY, XUMHH, Teorpaduu 1 MaTEMAaTHKH.

CrpykTypa mnporpamMmbl o yudeOHOMy mpeamery "buomoruss" otpaxaer
CHUCTEMHO-YPOBHEBBIA W JBOJIOUMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliy, SBOJIIOIIMHA OPTaHUYECKOT0 MUpa Ha 3emiie,
COXpaHEeHHs Ouojoruyeckoro paszHooOpasusi miaHetsl. Tak, B 10 kmacce
U3YyYalOTCsl OCHOBBI MOJICKYJISIPHOH M KJIETOYHOW OWOJIOTHH, SMOPHUOJNOTHH H
OMONIOTHH Pa3BUTHS, TEHETUKU M CEJCKIMU, OMOTEXHOJOTUU M CHHTETHYECKON
OMONIOTHH, AKTYyaIM3UPYIOTCS 3HAHUS OO0ydaroumxcs Mo OOTaHWKE, 300JI0THUH,
aHatomMuu, (usuonsoruu uenoBeka. B 11 kimacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U y4eHue o ouocdepe.

VYueOupiii mnpeamer «buonorus» mnpuszBaH  00eCHEUYUTh  OCBOCHHE
00y4JarmuMucss OMOJIOrMUECKUX TEOpU U 3aKOHOB, WACH, TPUHILIUIIOB U MPaBUII,
JIeKaIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MHUpA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3uu M OCOOCHHOCTAX KJIETKH, OpraHu3Ma, TMOIYJISIHH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX
UCCJICIOBAHMSIX B OMOJIOTHH, MTPUKIIAIHBIX aCIIeKTaxX OMOJIOTUYECKUX 3HaHWHU. J1is
pa3BUTUS M TOJJCpXKaHUS HHTEpeca oOydaroumxcs K OWOIOrHHM Hapsagy co
3HAYUTENbHBIM 00bEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMbI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBICHUS U Pa3BUTHUS



TOM WM MHOW 0O0JacTH OWOJIOTHH, BKIJIAJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.
1.2. Hean yuyeOHoro npeamera «buonorus». YriryOieHHbIH yPOBEHB

[enp u3yueHus yuebHoro npeamera «buonorus» Ha yriyO0JI€HHOM YpPOBHE
— OBJIaJiICHUE OOYYalOUIMMHUCS 3HAaHUSAMU O CTPYKTYpPHO-(PyHKIIMOHAJIBHOM
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra MW MpUOOpETEeHHE yMEHMH
UCIIOJIb30BaTh 3TH 3HaHUSA B (POPMHUPOBAHUU MHTEpEca K OMpEeAeIEHHON o0nactu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOPY
y4eOHOTO 3aBEACHUS IS TPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

JloctmkeHnne 1Lenu wu3ydeHuss yuyeOHoro mpenmera «buonorus» Ha
yriay01EHHOM YpOBHE 00€CTIEUMBACTCS PELIEHUEM CIIEAYIOLINX 33]1a4:
-OCBOCHHE O0OyYarolMMHCS CUCTEMBl OMOJOTMYECKMX 3HAaHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSIX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sUM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHM3M, MOMYJIALKUs, BUJ, OUOTEOIIeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHIIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTHH;
-03HAKOMJIEHHE OO0y4arouMxcs ¢ METOJaMU IIO3HAHUS JKMBOW IPHUPOJBIL:
UCCIIEIOBATEIbCKUMU  METOJAaMU  OMOJIOTUYECKUMX HAyK (MOJIEKYJSIPHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONIOTMM W OHOJOTMM pa3BUTHUS, T'€HETUKH U
CEJIEKIIMM, OWOTEXHOJIOTUH M CHUHTETUYECKOM OMOJIOIMM, NaJCOHTOJIOIHH,
JKOJIOTUH);  METOJaMHU  CaMOCTOSITEJIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCIeNOBaHM B Jabopatopur W B mpuponae (HaONOnEHHWE, W3MEpPEHHUeE,
HKCIIEPUMEHT, MOJICTIMPOBAHHE);
-OBJIaJICHHE  OOYyYaroUMMHCS ~ YMEHMSMH:  CaMOCTOSATENbHO  HAaXOJWUTh,
aHAJIM3UPOBATh M HCIIOJIB30BaTh OMOJIOIMYECKYIO HH(POPMALUIO; IOJb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHMEN M CHMBOJIMKOM; YCTaHaBIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMUM U  COLMAIBHO-DKOHOMMYECKMMH M 3KOJOTMYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHMBATH IOCJEICTBUS CBOCH JAESITENBHOCTH IO
OTHOIICHUIO K OKpYXalolleil MNpUpOJHON cpele, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO0  OKPYKAIOIIUX  JIFOACH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npo(UIaKTUKU MHPEKIMOHHBIX 3a00JIEBaHUN, MpaBUia MOBEACHUS B MPUPOJE U
oOecrnieueHnst O€30MACHOCTH COOCTBEHHOM KU3HEAESITEIbHOCTH B UPE3BbIYAaHBIX
CUTyalUsIX MPUPOJHOTO U TEXHOIEHHOIO XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIE HayUHbIE OTKPBITUS B 00JaCTH OMOJIOTUY;
-pa3BUTHE Yy OOYYAlOIIMXCS HMHTEUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B
IpOIECCe 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPHITUSAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OWOJIOTHH, pEIIAEMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OMOJIOTHYECKOTO UCCIIEIOBaHMUS, IPOBEICHUS AKCIIEPUMEHTATIBHBIX
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WCCJICIOBAHMM, PEIICHHS OMOJIOTHYECKUX 3a7[a4, MOJACIIUPOBAHUS OMOJIOTUUECKIX
00BEKTOB U MPOIIECCOB;

-BOCTIMTAaHUE y OOYYaronuxcsi IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJE B
LEJIOM M K OTJIETbHBIM €€ 00bEeKTaM U SIBJICHUSAM; (OPMHUPOBAHUE DKOJIOTMUECKOM,
IFeHEeTHYEeCKOM TpaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEACHUS B MPUPOJIE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

-puoOpeTeHne  OOYYaAIOMUMHUCS ~ KOMIETEHTHOCTH B PAIMOHAIHLHOM
PUPOOTIOIL30BaHNN (COOJIO/ICHNE TIPaBWJI TOBEICHUS B MPHUPOJE, OXPaHbBI
BUJIOB, IKOCUCTEM, Orochephl), COXpaHEHUHU COOCTBEHHOTO 37I0OPOBbSI M 370POBBS
OKpyXaromux Joaed (cobmoaeHus Mep NpOPHIAKTUKH — 3a00JIeBaHUM,
obOecrieueHre OE€30MAaCHOCTH >KU3HEACSTENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

-CO3[IJaHUE YCIIOBHUI JJI1 OCO3HAHHOTO BBIOOpa 0OYYaIOMIMMUCS WHIMBUAYaTbHON
o0pa3oBaTeNbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH NOCJIETYIOLIEMY
poeCCHOHATTEHOMY CaMOOTIPEICIICHUIO, B COOTBETCTBHH C WHIWBUYTBHBIMU
WHTEpECaMu U IOTPEOHOCTSIMH PETHOHA.

1.3. Mecto yuyeOHOro mnpeamera «buonorus». YriayOleHHbIH YpOBEHB» B
Y4eOHOM IJIaHe

OO61iee yKciio YacoB, OTBEJICHHBIX Ha M3yYeHUE OUOJIOTUU HA YIiayOJeHHOM
YpOBHE cpeaHero obiero odpazopanus, coctapiser 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEJE0).

OT60p opraHm3anMOHHBIX (GOPM, METOJIOB M CPEJACTB OOyUCHHs] OMOJIOTHH
OCYIIECTBIISICTCA ¢ YU4ETOM Crenu(duKy ero coaepKaHWs W HAMPaBICHHOCTH Ha
IPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B OpPraHM3alUsiX CPEIHEro
PO EeCCUOHAILHOTO U BBICHIEr0 00pa30BaHuUs.

OO0s3aTeIbHBIM  YCIIOBUEM IpU OOyYe€HUHM OHOJIOTMHM Ha YIriIyOJE€HHOM
YPOBHE SBJISIETCSI MPOBEACHUE JIA0OPATOPHBIX U MpaKTUYECKux padoT. Takxke
ydqacTre 00yJaronuxcsi B BHITOTHEHUH MPOCKTHBIX U Y4E€OHO-NCCIIEI0BATEIbCKIX
paboT, TemaThKa KOTOPBHIX OMPEICISAETCS YUYUTEIEM Ha OCHOBE HMEIOIIMXCS
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOJIHBIX YCIOBHIA.



2. Copepxanme yyeOHoro npeamera «buosorus». Yriy0aeHHbIii yPOBEeHb»
COIAEPKXAHUE OBYUEHUSA

10 KJIACC

ConepkaHue TMpPOrpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyJiapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass Owonorus — KOMIUICKCHas Hayka. Kparkas wuCTOpusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKH W HM3yYaeMble HMH  TPOOJIEMBI.
OyHIaMEHTAIIbHbIE, NPUKIAJHBIE W TOUCKOBBIC HAYYHbIC HWCCIEHOBAHUS B
ouonoruu.

3HaueHre Ouojorud B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBazanHbie ¢ Ouosoruei. 3HaueHUe OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTM YEJIOBEKA: MEJUILMHE, CEJIIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE IPUPOBI.

JdemoHcTpanumn

[Toptpetsr: Apwucrorens, Teodpactr, K. Jluunueit, XK. b.Jlamapk, Y. Japun,
VY. T'apsen, I'. Menaens, B. U. Bepnanckuu, . I1. I1asnos, . U. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk, JI. K. benses.
Tabmuubl u cxembl: «CBsA3b OWOJNOTMM C JIpyruMud Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTEeMbI U UX U3yY€HHUE

JKuBble cucTembpl Kak mpeaMmeT ui3ydeHus: Omosiorun. CBOWCTBA JKUBBIX CHUCTEM:
€OUHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHHu3aIus,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.
YPpOBHH OpraHu3aluu >KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KJIETOYHBIN, TKAaHEBBI,
OpraHU3MEHHbIM, MONYJISIIUOHHO-BUOBOM, ADKOCHCTEMHBIN
(buoreoneHotTuyeckuit), OmocdepHsiiti. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHBIC TpPHU3HAKU >KUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3alUH.
N3yuyenne >xuBbIX cHCTeM. Meroabl Ouonormyeckoir Hayku. HaOmogenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MetaaHanus. [IoHsaTre o 3aBUCMMON U
He3aBUCUMOM IniepeMeHHOU. [lnaHupoBanue »skcnepumenra. IloctaHoBka u
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH IOJYUYEHHBIX
pe3ynbTaTtoB. [IpuumHBI UWCKaXkeHUsT pPeE3yJIbTATOB JSKcrepuMeHTta. llonaTtue
CTaTUCTUYECKOIO TECTA.



JdemoHcTpanumn

Tabmunpl u cxembl: « OCHOBHBIE NMPU3HAKU KU3HWY», «BHOJIOTHYECKHE CHCTEMBD,
«CBoOlCTBa KHMBOW Marepun», «YPOBHU OpraHU3alUdd >KHUBOU IPUPOIBDY,
«CTpoeHne KUBOTHOM KIETKW», «TKaHM JKHUBOTHBIX», «CHCTEMBI OpPraHOB
4eJI0BEYECKOro opranuzMay», «buoreonenos», «buocdepa», «Meronpl u3ydeHus
YKUBOU IIPUPOJBI».

O6opynoBanue: mabopatopHoe O0OOpyIOBaHWE [JIsi MPOBEACHUS HAOIIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcrnonb30BaHHE pa3IMYHBIX METOAOB NPU H3YUYEHUU
YKUBBIX CHCTEM).

Tema 3. BuoJsiorust KJIeTKH

Knerka — cTpyKTypHO-QYHKIIMOHAJIbHAS €IMHMIIA KUBOTO. MCTOpHUS OTKpPBITUA
kiaetku. Paboter P.T'yka, A.JleBenryka. Kiuerounas Tteopus (T.IlIBann,
M. lneinen, P.Bupxo). OCHOBHbBIE MOJOXEHHS COBPEMEHHOM KIIETOYHOM
TEOPHHU.

MeTo1bI MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTHU: MUKPOCKOIUS, XpoMaTorpadus,
anekTpodopes, METOJI MEUEHBIX aTOMOB, muddepeHuaibHoe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanmvix
K1emokK. DNEKTpOHHas MUKpockonus. Kongoxanvuas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jlesenryk, T. [lIsann, M. IlInennen, P. Bupxos, K. M. bap.
Tabmumpt 1 cxembl: «CBETOBOMI MHUKPOCKOI», «IJIEKTPOHHBIH MHKPOCKOI,
«HcTopus pa3zBUTHS METOLOB MUKPOCKOTIUIY.

O6opynoBaHue: CBETOBOM  MHKPOCKON, MHKpPOIpENnapaTbl  PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTnueckass  padora  «/3ydyeHue METOAOB  KJIETOYHOM  OHOJIOTHHU
(xpomarorpadus, snexrpodopes, audbdepeHuaTbHOe IEHTPUGYTUPOBAHNE,
[1IIP)».

Tema 4. Xumnueckasi OpraHu3aNus KJICTKHU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIIbTPaMHUKPOIJIEMEHThHI. Bona u
€€ poJb Kak pacTBOPUTENS, pEearcHTa, y4acTUE B CTPYKTYPUPOBAHHUM KIIETKH,
TeIIoperyJisiuud. MuHepanbHble BEIlIeCTBA KJIETKHU, X Ouosioruueckas pojb. Poib
KATMOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue BellecTBa  KJIETKA. buonormyeckue nonumepsl.  benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Monekyssl. [lepBuunas
CTpyKTypa Oenka, MenTHAHAas CBsA3b. BTopuyHas, TpeTW4Hasi, 4YeTBEpTHYHAs
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cTpykTypbl. Jlenatypamusi. CaoiictBa OenkoB. Kiaccudukamuss — Oeskos.
buonornueckue Gpynkiuu 6enkoB. Ilpuonsi.

VYraeBoasl. MoHOcaxapupl, AWcCaXapyiibl, OJHUIOCaxapuibl U MOJHUCAXAPUJIBI.
OO0mumii 1IaH CTPOeHHUsT W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMN YriIeBOI0B.

Jlutiunpl. T'mapodunbHo-THApOdOOHBIE cBoMcTBa. Krnaccudukarus JTUIUIOB.
Tpurnmuuepunasl, ¢ochonunuasl, BOCKH, CTepouabl. buonormueckue QyHKIUN
munuaoB. OO1me CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, MTOJTYTIPOHUILIAEMOCTb.

Hyxnennoseie kuciorel. JJHK u PHK. CrpoeHue HYKJIEHHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuno UYapradda. CrpykTypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynknuu JJHK.
Bunel PHK. ®ynkiuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonoruueckue ¢pynkinuu ATD. BoccraHoBIEHHbBIE TEPEHOCUUKH, UX (PYHKIIMH B
Kietke. Jlpyeue wuyxneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKky, RPOMeoMUKU.

CtpyktypHas Ouosorus: OHOXMMHYECKHE W OMO(PU3UYECKHE HCCIeA0BaHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKyn. MooenuposaHnue
CMPYKMypsl U QYHKYUL OUOMOIEKYN U UX Komniekcos. Komnviomepusiii ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHAT0208.

JdemoHcTpanumn

[Toptpersr: JI. [lommunr, k. Yorcon, @.Kpuk, M. Yunkunc, P. Dpankiun,
®. Caurep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXUBOW MPUPOJIELY,
«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubl u cxembl: «lleproguyeckas TabnuUa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MoJeKkyjbl BoJbl», «BeliectBa B coctaBe opranusmoBy, «CTpoeHue
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYIb», «CTpOeHHE MOJIEKYIT
yriieBoioB», «CTpoeHre MoyieKyd JunuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenune Monekybl ATO».

O6opynoBaHue: XMMHAYECKasl MocyAa U 000py10BaHKE.

JlaGopaTopnasi pa6ora «OOHapyxkeHHE OEJIKOB C IOMOIIBI0 KauyeCTBEHHBIX
peaKkuii».

Jlabopatopuas padora «/ccienoBaHue HyKJIEMHOBBIX KUCIOT, BBIICIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB).
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Tema S. CTpoeHue u QyHKUMH KJICTKH

Tunel  KIETOK:  3yKapHOTHYecKas W  npokapuoTuueckas.  CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.

Crpoenne mpokapuoTuyeckon kieTku. KierouHasi creHka Oaktepuil M apXem.
OcoOEHHOCTH CTPOEHHSI TeTepOoTpPOPHONM U aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOLIEHO3aX.

Crtpoenune ¥ (QyHKIMOHUPOBAHUE SyKapuoOTHUecKoM kieTku. [lmazmarmyeckas
MeMmOpana (ruazmaniemMMma). CTpyKTypa miia3mMaTuyeckoil memOpansl. TpaHcmopt
BEIIECTB  uepe3  IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbI  (nuddysus,
obOneruénnast nud@ysus), aKTUBHBIN (MEPBUYHBIA M BTOPUYHBIM aKTHUBHBIN
tpancnopt). [loxynponunaemocts MmemOpanbl. PaboTa HaTpuii-kanueBoro Hacoca.
DHJIOUUTO3: MUHOIUTO3, (harouTo3. Jk301uTo3. Kinerounas crenka. CTpykTypa u
(GyHKIMU KIETOYHOU CTEHKH pacTeHUM, rpuloB.

[Huromnasma. I{uro3zons. [utockener. JIBukeHuwe 1uToruia3Mbl. OpraHoubI
kiIeTku. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKH: SHAOIJIa3MaTH4ecKas CeTb
(OIIC), anmapart I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKIUHU. B3aumocBs3b
O0IHOMEMOpaHHBIX OpPraHOUIOB KJIETKU. CTpOEHHE TPaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OeikoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuii  (arpaHyJsipHBIA)  DHAOIUIA3MATHYECKUN
pertuxyinyM. CekperopHas ¢yHKkIus anmnapata ['onsmxu. Moougurkayus benxos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIX KiIeToK. Kierounsiid cok. Typrop.
[TomyaBTOHOMHBIE OpraHOM/IbI KJIETKH: MUTOXOHAPHH, TLJIACTHU/IBI.
IIpoucxooicoenue mumoxonopuii u niacmuo. Cumobuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue W (PyHKIMM MHUTOXOHIApUN W T1actui. IlepBudHblie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJI0pOIUIACTBI, XPOMOILIACTBHI, JIEMKOIJIACThI BHICIINX PACTEHUIA.

HememOpanubsie opranouabl kieTku CrtpoeHue u GyHKUMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsbr. Ilpomesicymounvie Qunamenmul.
MuxkpoduiiaMeHTsl. Axmunogvle  Mukpoghuramermol. MBbIIICUHBIE  KJIETKH.
Axmunosvle KOMNOHenmbl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CrpoeHwe U JBWKEHHUE JKTYTMKOB U peCHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHnule denxu.

Anpo. O6Gosouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKKA, WX CTPOCHHUE H
byakun. SnepHelii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacHoIOKEHUE
XpomMocoM B wuHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. JluHamuxa s0epHou 00010YKu 8 Mmumose. HoepHwiil
MpaHcnopm.
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Knerounsle BriarodeHUs. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPHOHOIN).

JdemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabnuibl U cxembl: «CTpoeHUE FYKApUOTUUECKON KIIETKN», « CTpoeHue KUBOTHOU
KIETKN», «CTpOeHUE PaCTUTENbHOM KIETKW», «CTpoeHne MHUTOXOHIPUNY,
«SAnapo», «CtpoeHne NpoKapuoOTUYECKON KIETKI.

ObopynoBaHue: CBETOBOM  MHKPOCKOIN, MHUKPONpENaparbl  pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPETIapaThl OaKTEPUAIBHBIX KIETOK.

JlaGopaTopHasi padora «3yueHne CTpOEHUsI KJIETOK Pa3IMUYHbIX OPraHU3MOBY.
IIpakTueckasi padora «/3yueHue CBOMCTB KJIETOUHONH MEMOpaHbD».
JlabopaTtopnass pabGora «lccienoBanue mazMonau3a M JIE€IUIA3MOJIM3Aa B
PACTUTENIBHBIX KJIETKAX).

IlpakTnueckas padora «/3ydyeHue ABMIKEHHS LUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKAX).

Tema 6. OOMeH BeliecTB M NPeBPAllCHUE JHEPIUM B KJIeTKe

AccuMuIIALIMS ¥ AUCCUMWISIIIUS — JBE CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa
BEILECTB: aBTOTPO(HBIA W TreTepoTpodHbIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecriedeHue KIeTku: mnpeBpaiieHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonmm3ma. DEepMEHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX (PAKTOPOB.

[lepBuYHBIl CUHTE3 OpPraHMYECKMX BEUIECTB B  KieTke. DOTOCUHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yeumpa. Poiab XJI0poriacToB B mpolecce
dotocunre3a. CBeroBas u TemHOBas ¢azpl. Pomoodvixanue, C3-, C4- u CAM-
munvl  pomocunmesa. IlpogykTuBHOCTH (OTOCHMHTE3a. BiusHHME pa3IMYHbIX
(dakTOpoB Ha CKOPOCTH (hOTOCHHTE3a. 3HAYECHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIIUPYIOIINE
OakTepuu, Keae300aKTepHuH, CepoOaKTEpUH, BOJIOPOJHBIC OaKTepuu. 3HAUYEHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buaesl Opokenus. IIpomykTel OpoxeHus U MX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM OO0JIC3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HEPreTudeckoro oomena. IloaroToBUTENbHBIM
sTamn. ['mukonmu3 — 6eCKUCIOPOAHOE PACUICTNIEHUE TIIOKO3bI.
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buonornueckoe OKHCIEHHE, WIM KJIETOYHOE JbIXaHHWE. POJIb MUTOXOHIApPUU B
nporeccax ouonoruueckoro okucienud. Luknuueckue peakunu. OKUCIUTEIHLHOE
dochopmiupoBanue. Iuepeus membpanno2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmaser. IlpeuMmyiiecTBa a’poOOHOTO IMYTH
oOMeHa BelecTB nepes aHadpoOHbIM. Dh(DEKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.
JdeMoHcTpauuu

[TopTpeTsr: JIx. [puctnn, K. A. Tumupsizes, C. H. BuHorpanckuid,
B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmupl u cxembl: «DoTOCHHTE3», «DHEpreTudeckuii obmen», «buocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBaHWE [JIsi MPUTOTOBJICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopaTtopnas padora «/3yueHue KaTaJIuTUYECKON aKTUBHOCTH (DEpPMEHTOB (Ha
IpUMEPE AMHJIAa3bl UJIU KaTajasbl)y.

JlaGopaTopnas padora «l3ydyeHue hepMEHTATUBHOTO pacCILEIVICHUS MEPOKCUAA
BOJOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopnas padora «CpaBHeHHUE NPO1IECCOB (POTOCHHTE3A M XEMOCHHTE3a.
JlaGopaTopHasi padora «CpaBHeHHE MTPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaencrBennasi uHgopmManus 4 peajn3anus eé B KIeTKe

Peakuyn wmatpuuHoro cunte3a. [IpHHIMI KOMIUIEMEHTApHOCTH B PEaKLHIX
MaTpUYHOTO cHUHTe3a. Peanusanus HacieAacTBeHHON MHpopManuu. ['eHeTHueckuit
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.
Tpancnsuus u e€ sranbl. Yuactue TpancnopTtHeix PHK B OuocuHTtese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OonocuHTe3e Oenka.

Cospemennvie npedcmaénenusi o cmpoeHuu 2enog. OpraHuzanusi IreHoma y
IPOKAapHOT U 3YKApUOT. Peryysnus akTUBHOCTH T'€HOB Y NPOKapUOT. l'mmoresa
onepona (®D. Kako6, XK. Mano). Moaekyrapruvie mexanuzmvl SKCAPECCUU 2eHO8
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enod. Perynsuus 0OMEHHBIX
IPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HeknetouHble (OpMBI KU3HU W OONMratHele mapasutbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasd.

Bupychbie 3a0osieBanus uenoBeka, >KUBOTHBIX, pactenuit. CIIN, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE TTPOOIIEMBI.
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buoungopmamuxa: ummeepayus u anaiuz Ooavuwux maccusos («bigdatay)
CMpPYKMypHuIX Ouonocudeckux oannvlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ipoecpammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.
JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabmuier u cxembl: «buocuHTe3 Oenka», «l'eHeTmueckuil koa», «Bupyce»,
«bakTepuodarmy.

IIpakTuyeckas padora «Co3znanue MOJIEIU BUPYyCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Krnerounslit ki, ero nepuoasl u peryssus. Murepdasza u muto3. OcodbeHHocTu
npoleccoB, mporekaroumx B wuHTepdaze. IloaroroBka KIETKH K JEJICHUIO.
[IpecunteT4eCKUl (TOCTMUTOTUYECKHI), CHHTETUUYECKUNA W TTOCTCUHTETUYCCKUN
(MPEeMHUTOTUYECKUI ) IEPHOIBI HHTEP(DA3BI.

Marpnunbii  cunre3 [JHK — perumkanms. [lpuanuner permmukanum  JIHK:
KOMIUIEMEHTAPHOCTD,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexanusm permmkaunun JITHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeromMepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rariouaHbeli  Habopsl  xpoMocoMm. ['omonorumunble  xpoMocombl. [losoBbie
XPOMOCOMBI.

Henenue kneTku — muTo3. CTaguu MUTO3a M MPOHMCXOJAININE B HUX IMPOIIECCHI.
Tunbel Muto3a. Kapuoknnes n nutokuHes. buonornyeckoe 3HayeHue MUTO3A.
Perynsimust MmutoTrueckoro nukiia kietku. [IporpaMmvupyemast KjaeTouHnas THOEIb
— afomnTo3.

KnerouHoe sapo, XpoMocoMbl, (yHKIIMOHANIbHAS TEHOMHKA. Mexanuzmol
npoaughepayuu, ougpgepenyuposku, cmaperus u eubenu xiemokx. «llugposas
KlemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBaAHUS KIeMKU.
JdemoHcTpanuu

Tabmuubr u cxembl: <«OKW3HEHHBI TWKI KIETKHW», «Murtos», «CrtpoeHue
xpomocom», «Permukanusa JJTHK».

O6opymoBaHne: CBETOBOM MHUKPOCKOI, MHUKporpenaparsl: «MuWT03 B KIETKax
KOpEIIKa JTyKay.

JlaGopaTopnas padora «l3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.
JlaGopaTopuas padora «HabmoaeHne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoeHue u GpyHKUMH OPraHMU3MOB
buonoruueckoe pasnooOpaszue opranu3moB. OIHOKIETOUYHBIC, KOJOHHUAJBHBIE,
MHOT'OKJIETOYHbIE OPTaHU3MBI.
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OcoOeHHOCTH CTPOCHUSA M KHUZHEACSITEIbHOCTH OJHOKJIETOUHBIX OPTraHU3MOB.
bakTepuu, apxeu, OZHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTHE
poTucThl. KonoHManbHble OpraHn3MBbl.

B3anmocBA3p yacTeld MHOTOKJIIETOYHOIO OpraHu3ma. TKaHW, OpraHbl U CHCTEMBI
opranoB. Opranu3M Kak €IMHOE 1eoe. ['omeocras.

Tkanu pacteHuil. TUIbl pacTUTENbHBIX TKaHEW: oOpa3zoBareibHas, MOKPOBHAs,
IpOBOASIIAs, OCHOBHAs, MexaHnyeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUMHA U
PACITOJIOKEHUS TKAHEN B OPraHax PaCTEHUU.

TKaHM >KMBOTHBIX M YEJIOBEKA. THIbI KMUBOTHBIX TKAHEW: OSIUTEIHAIbHAS,
COCIMHUTEINIbHAS, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpoeHWs, (QYHKIHA U
PacIooKEHUSI TKAaHEN B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHoOB KUBOTHBIX U yenoBeka. DyHKIMN OPTaHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. CkeleTbl OJIHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBrxkeHne opraHu3MoB. J[BMDKEHHE OJHOKIIETOYHBIX OPTaHU3MOB: amMEOOWTHOE,
KTYTUKOBOE, PECHHUYHOE. JIBUIKEHHE MHOTOKJIETOYHBIX PACTEHUMN: TPONU3MBI U
HAacTUM. JIBMKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJOBEKAa: MbIIIECYHAs
cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX paboTa.

[Iutanne opranu3mMoB. [lornoimieHne BOABI, YIVIEKUCIOTO ra3a U MHUHEPaIbHBIX
BEIIECTB  pacteHussMu.  [lutanme  kuBOTHBIX.  BHyTpumosoctHoe
BHYTPUKJIETOUHOE TNuIileBapeHue. [IuTtaHre MNO3BOHOYHBIX >KUBOTHBIX. OTIEIbI
MULIEBAPUTENBHOTO TpakTa. [IumeBapurtenvHble xene3bl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Hpixanue opranu3MoB. [[pixanue pacteHuil. JlpixaHue >KUBOTHBIX. Juddyszus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi HOBEPXHOCTD.
KabepHoe u nérouHoe apixanue. J(pIxanue Mo3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucrema 4elioBeka. MexaHuW3M BEHTWISIIMM JIETKUX Yy NTUIL U
MJIEKOTUTaromuX. Perymsius apixanus. JlprxaTtenbabie 00bEMBI.

TpaHcriopT BelleCcTB y OpPraHu3MoB. TpaHCHIOPTHBIE CHCTEMBI PACTEHHI.
TpaHcriopT BemeCTB y JKHUBOTHBIX. KpOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHasi cucTteMa [MO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KpoBooOpaiieHusi. DBOJIOIUOHHBIC
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisamus.

Brinenenne y opranusmoB. Belnenenune y pacrteHnil. BelaeneHne y KUBOTHBIX.
CokpatutenbHble Bakyosid. Opranbl BbijeneHus. @OuibTpanus, CEKpeuus u
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oOpaTHOe BcachlBaHME KaK MEXaHHW3Mbl pabOThl OpraHoB BbiaencHUsS. CBS3b
IIOJIOCTH Te€Ja C KPOBEHOCHOM M BBIICIUTEIBHOM CHUCTEMaMH. Bblaenenue y
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne u GyHKIIMOHUPOBAHHE
Hedpona. OOpa3oBaHrE MOYH Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHbIX opranu3MoB. Criopbl OakTepuii
M LUCTHl MPOCTEHIIMX. 3allMTa y MHOIOKJIETOYHBIX pacreHuid. Kyrtukya.
CpencrBa NacCUBHOM M XUMUYECKOU 3allIUThl. DUTOHIIHIBI.

3almmra y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX NpPOU3BOJHBIE. 3alllUTa
oprauu3dma oT Oone3neil. HMmmyHHass cuctema uenoBeka. Kietounslit u
TYMOpPAJbHBIA MUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIM CHEU(PUIECCKHI
UMMYHHUTET. Teopusi KiIOHaNbHO-cesleKTUBHOrO ummyHutera (II. Opaux, .
M. bepner, C. ToneraBa). BocnamuTeabHble OTBETHI OpraHu3MoOB. Pouib
BPOXKAEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxuMocTh U peryssauus y opraHu3moB. Pa3znpakuMOCTh y OJJHOKJIETOYHBIX
oprann3MoB. Takcucel. PaszgpaxumocTes M peryisinus y pacteHuid. PoctoBbie
BEILIECTBA U UX 3HAYCHHUE.

HepBhas cucrema u peduiekTopHas perysiius y >KMBOTHBIX. HepBHas cuctema u
e€ oTHmensl. OBOJIOLNMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y
AKUBOTHbIX. OTHENbl TOJOBHOIO MO3ra IIO3BOHOYHBIX >KMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PE(IEKCHI.

['yMopasibHast peryssiquss W DHAOKPHUHHAs CUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHOM W SHIOKPUHHON cucteM. ['unotanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmunpl u  cxembl: «OJHOKJIETOUHBIE  BOJOPOCIN», «MHOIOKJIETOUHBIE
Bozopocin», «bakrepun», «lIpocrenmmey», «Opranbsl LBETKOBBIX PACTCHUI,
«CucTteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue cTeOs»,
«CTpoeHre NHCTOBOM IUTACTHUHKWY, «TKaHM >KUBOTHBIX», «CKEJIET 4YeI0oBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenbHas
cucremMa», «HepBras  cucrema», «Koxa», «Mplmeynas  cucremay,
«BpiienurensHas cucreMa», «OHIOKpUHHAsA cucTeMay, «CTpOeHHEe MBILIIBDY,
«Mmmynurer»,  «KumeunonosoctHele», «CxeMa  IUTaHUA  PACTCHHW»,
«KpOoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CtpoeHne miaHapun», «BHyTpeHHee cTpoeHue 0XKIeBoro 4epss», «HepBHas
cuctema  poio», «HepBHas cucrema nArymkm», «HepBHas  cucrtema
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npecMmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIiIeKonuTamux», « HepsHas cucrema yenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPONpEnapaTbl  OJHOKJIETOYHBIX
OpPraHu3MOB, MHKpPOINpENaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, HIJIOKOXHUX, dUBbIE K3EMIUIIPbl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHueE AJIs AEMOHCTPALMU TOYBEHHOTO M BO3AYIIHOTO TUTAHUS PACTCHHIA,
pacieruieHus Kpaxmana U 0eJKoB Moj AecTBUEM (HepMEHTOB, 000PYAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTHU JIETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JInYHbIX JKUBOTHBIX.
JlaGoparopHasi pabora «3ydyeHue TKaHEel pacCTCHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opmbl  pa3sMHOXKEHHS OpraHuU3MOB: Oecrosnoe (BKJIIOYas BEreTaTWBHOE) U
nosioBoe. Buael  0Oecronoro  pa3MHOXKEHHUs: MOYKOBAHHME,  CIOPYJISLUSA,
dbparmeHTanys, KIOHHPOBAHUE.

[TonoBoe pazmHoxkeHue. [looBbIe KiIeTKH, WK rameTel. Meito3. Craauu menosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT MEi103a U
IIOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.
[IpenzapoapimieBoe pasButhe. l'ameroreHe3 y KUBOTHBIX. [lOJIOBBIE JKEJE3BI.
OObpazoBanue 1 pa3BUTHE MOJOBHIX KJIeTOK. Criepmarorenes u oorere3. CTpoeHune
MTOJIOBBIX KJIETOK.

OniogoTBOpeHHEe U AMOPHOHANBHOE  pa3BUTHE  KUBOTHBIX.  (CrocoObl
OIUIOJIOTBOPEHUSA: HApY)KHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuyanbHOE pa3BUTUE OPraHuU3MOB (OHTOreHe3). DMOpPUOJIOrUs — HayKa O
pa3BUTUU OPraHu3MoB. Mopgoecene3 — 0o0Ha U3 21A8HBIX NPOOIEM IMOPUOTLO2UL.
Konyenyua mopgoecenoe u moodenu mopgocenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HeodepmuHuposanmoe Opobnenue. bracmyna, munei
onacmyn. OCOOEHHOCTH JpOOJIEHUS MIIEKONMUTAIOIIMX. 3apOJbIIIeBble JIMCTKU
(racTpyJisinus). 3aKiajKa OpraHOB U TKaHEH U3 3apOo/IbIIIEBbIX JUCTKOB. B3anMuoe
BJIUSIHME 4YacTell pa3BUBAIONIIETOCS 3apojbllia (SMOpPUOHANIbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJCHCTBUI TeHOB. BiusHue Ha 5SMOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(bakTOpOB OKpYKAIOIIECH CPEJIbI.
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Poct u pa3Butne xuBotHbIX. [locTamOpuonaneueiil nepuon. [Ipsimoe u Hempsimoe
pa3zButue. PasButne ¢ meramMopo3oM y OECMO3BOHOYHBIX M TMO3BOHOYHBIX
JKMBOTHBIX. bHOJIOTMYECKOE 3HA4YeHUE MPAMOr0 M HENPSIMOTO pPas3BUTHS, HX
pacrpocTpaHeHue B Ipupojie. TUIbl pocTa KUBOTHBIX. DaKTOPBI PETYISLIUNA POCTA
KUBOTHBIX U uenoBeka. CTaguu NMOCTIMOPUOHAIIBHOIO Pa3BUTHUSI Y SKMBOTHBIX U
yenoBeka. llepuonbl oHTOreHe3a uyenoBeka. (CrapeHHMe MW CMEpPTh  Kak
OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxxenne u pasButre pacteHmit. [amerobutr u cmopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMpoIecce Menosa.
['ametorenes y pacteHuid. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOE OMIOAOTBOPEHHUE Y IIBETKOBBIX pacTteHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISILIMU OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haamun, X. HInemas.

Tabmumber m cxembl: «BereratmBHOoe pa3sMHOXKeHUE», «Tumbel Gecrnoysoro
pa3sMHOXEeHUsD», «Pa3zMHOXEHME XIIaMHIOMOHAIb», «Pa3MHOXEHHE JBIIIECHBI»,
«Pa3MHOXeHuEe TUAPbD, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
AWIEKIICTKH U cnepMmaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pas3Buthe», «Pa3zButne wMaiickoro xyka», «PasButue capanum»,
«Pa3Butne narymku», «JlBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHUI,
«CTpoeHre ceMsiH OAHOJIOJIBHBIX U JIBYJOJIBHBIX PacTeHU», « KU3HEHHBIA UK
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM UMK MXa», <« KU3HEHHBIM  IUKI
ManoOpOTHUKA», « KU3HEHHBINA LIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpONpEnapaThl SIUIEKIETOK U
CIIEpPMATO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKID.

JlabopaTtopHasi padora «l3yueHHe CTPOEHHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnyeckass paGora «BpIsIBIEHHME TPU3HAKOB CXOJCTBA  3apOJbIILIEH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHast pabora «CTpoeHHe OPraHOB Pa3MHOXEHUS BBICIIUX PACTEHUI.

Tema 11. T'eHeTMmka — Hayka O HAaCJeACTBEHHOCTH M M3MEHYHMBOCTH
OPraHMu3MoOB

Wctopus cTaHOBIIGHHMS M Pa3BUTHS TEHETHMKM Kak Hayku. PaGotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib 0Ted4eCTBEHHBIX y4YEHBIX B Pa3BUTHUU T'€HETHKH.
Pa6otet H. K. Kompmoa, H. W.BasunoBa, A. H. benoszepckoro, TI.
J. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.
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OCHOBHBIE T€HETUYECKUE MOHATHS W CHMBOJIBI. ['OMOJOrMYHBIE XPOMOCOMBI,
aJUleNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPUIBI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ TF€HETUKH:  THOPUIOJOTUYECKHM,  LHUTOJIOTUYECKUU,
MOJIEKYJISIPHO-TE€HETUUECKH.

JdemMoHcTpauuu

[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Bapuios,
A. H. benozepckuit, I'. [I. Kapneuenko, FO. A. @unmunyenko, H. B. Tumodees-
Pecosckui.

Tabmuibt 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIIIMBAHHUS.
JlabopaTtopHnasi padora «/lpo3oduina Kak 00bEKT FeHETUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpemupanue. [lepBolit 3akoH MeHenss — 3aKk0H equHO00pa3us
rubpusoB nepBoro mnokojieHus. [lpaBuio pomMuHupoBaHus. Bropoil 3akoH
Mengenss — 3akOH pacIUCIUICHUs IPU3HAKOB. lluTosmormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpemuBanus. [ MmoTe3a YiucTOTh raMer.

AHanusupytoiiee ckpenuBanHue. I[IpomexyTodHbI XapakTep HaciaedOBaHMUS.
Pacuierienue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUMU.

JurubpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHJens — 3aKOH HE3aBUCHMOTO
HaCJICIOBAHUSA MIPU3HAKOB. [HuTonornueckue OCHOBBI JTUTUOPUIHOTO
CKpELIMBaHUA.

CueruieHHoe HaciefoBaHue mpu3HakoB. Pa6oter T. Moprana. CuernsieHHOE
HACJICIOBAHUE TIE€HOB, HAPYIIECHUE CLEIUIEHHS MEXIy TeHaMH. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHM3M ONpPEACICHUS MoJia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbI W TeTepOraMeTHbhIA IMOJI. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue nmpru3HakoB, CIIENJIEHHBIX C IOJIOM.
['enotun kak nenoctHas cucreMa. llnenoTponnss — MHOKECTBEHHOE NEWCTBHE
reHa. MHOXECTBEHHBIN aienu3M. BzauMopaeincTBue HeaJIeIbHBIX TI'€HOB.
KomrementapHocts. Onuctas. [lonmmmepus.

['eHeTHYECKUIT KOHTPOJb Pa3BUTHUS PACTEHUM, KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3UOIOTHYECKUX  TPOIIECCOB, TOBEJACHUS M  KOTHUTHBHBIX  (DYHKITUH.
I'eHeTMUyeckue MeXaHU3MbI CUMOMOT€HE3a, MEXaHHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— TIapa3uT» U «XO35IUH — MHUKPOOHOM». ['€HeTHMYeCKHe acHeKThl KOHTPOJIS H
W3MCHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.
JdemoHcTpanumn

[Toptpetst: I'. Mennens, T. Mopras.
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Tabmunpsr u cxemsl: «llepBbiii U BTOpoW 3akoHBl Menaens», «TpeTtuili 3akoH
Meungnens», «AHanIU3upylouee ckpenuBanue», «HemoiHoe TOMUHHpPOBAHUEY,
«CrerieHHOE HacleIOBaHWE TPU3HAKOB Yy Jpo30huibl»y, «l'eHeThka Tmoay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN alIeNN3M», « B3auMOIeICTBUE TEHOBY.

O6opynoBaHue: MoJenb JUIsl JAEMOHCTpPAllMM 3aKOHOB €AMHO00pa3usi ruOpuIoB
IIEPBOTO TOKOJIEHUS M PACLICIUICHUS TNPU3HAKOB, MOJAENb JJIs1 JEMOHCTpaLHU
3aKOHA HE3aBHCUMOI'O HACJIENOBAHUS IPU3HAKOB, MOZAENb I JAEMOHCTpaluu
CLEIUICHHOTO HAcJe0BaHus MPU3HAKOB, CBETOBOM MHUKPOCKOIN, MHUKPOIIpPEIapar:
«Apozodunar.

IIpakTuyeckas padora «/3yuyeHue pe3yibTaToB MOHOTHOPUIHOTO CKPEUIMBAHUS
y ApO30(UITBD.

IIpakTuyeckas padora «/3yyeHue pe3yabTaTOB AUTUOPUAHOTO CKPEIIMBAHUS Y
IPpO30(UIBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue TeHOTMIIA W cpeApl  mpu  PopMUpOBaHUM  (PEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKUA. Buambl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHASI.

MoaudukanonHas  M3MEH4YMBOCTb.  Ponb  cpeapl B (OpMHpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakiuuu npusHaka. BapuanuoHHbIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiictBa moaudukarmoHHON
W3MEHUYUBOCTH.

['eHoTunMyeckass W3MEHYMBOCTh. (CBOWCTBA TEHOTUIUYECKOW H3MEHUYUBOCTH.
Bupl reHOTUITHMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAllHOHHAS.
KoMmOuHaTtuBHasT W3MEHYMBOCTh. Meio3 U TOJIOBOM IMpollecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
IeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyrtanmoHHass UW3MEHYMBOCTh. Buabl MyTaluu: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBbIE MyTalMU. SaepHble U
nuToIiazMaTuyeckue Myrtanuu. CoMaTUYecKue W MOJIOBble MyTauuu. [IpudnHb
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HMX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IIPOIECCA. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencTBeHHoM uaMmeHunBocTH (H.W. BaBunoB). BHesaepHas M3MEHYUMBOCTH U
HACJIEICTBEHHOCTb.

OnueeHemura u dINUSEHOMUKA, POTb INUSEHEMUYECKUX PaKmopos 6 HAc1e008aHUU
U USMEHYUBOCMU (HEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.
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Ta0muis! u CXEMBI: «Bunaer U3MCHYHUBOCTH, «MomudukanmonHas
U3MCHYHUBOCTEY, «KomOnHaTuBHas U3MCHYHUBOCTEY, «Meiio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIOBEKay», « Buabl myTammiiy.
O6opynoBaHue: >KMBbIE W TepOapHble HK3EMIUISIPbl KOMHATHBIX pACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHUYHMBOCTH.
JlaGopaTopnasi padora «VccienoBaHue 3aKOHOMEpPHOCTEH MOJIU(PUKAIIMOHHOM
M3MEHUYUBOCTH. [locTpoeHrE BapuallMOHHOTO psiia U BAPUALMOHHOW KPUBOY.
IIpakTuyeckasas  padora «Myrtauun y  1apo3opuibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesioBeKa

Kaprnotun denoBeka. MexayHapoaHas IIporpaMMma HCCIEAOBAHMS T'€HOMaA
4yelloBeKa.  MeToapl  M3y4eHMsT IEHETHMKHM  YE€JOBEKa:  I'€HEaJOTMYECKUH,
OJM3HELIOBBII, LIUTOI€HETUYECKUH, IOIYJISIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpeMeHHOE ONPENIECIICHNE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[TI[P-ananu3a. HacrnencTBeHHbie 3a001€BaHUs YeIOBEKa. | €eHHBIE U XPOMOCOMHBIC
Oone3Hu uyenoBeka. bone3sHM ¢ HACIEACTBEHHOW IPEIPaCIONOKEHHOCTBIO.
3Ha4YCHHE MEAMIMHCKON I'€HETUKU B IPEIOTBPAIICHUM U JICYCHUH T'€HETUYECKHUX
3a00sieBaHUN 4YesoBeKa. MeaUKO-reHETUUECKOE KOHCYJIbTUpOoBaHHE. CTBOJIOBBIE
KJIeTKU. [ToHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIIEKThI UCCIENOBAHUN B
00JacT pe1aKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue  (HakTOpbl  TMOBBIMIEHHOWM  YyBCTBUTEIBHOCTHM  YE€JIOBEKa K
buznyecKOMy U XMMUYECKOMY 3arps3HEHUIO OKpYy»Karouieil cpenbl. ['enernueckas
IIPEAPACIIONIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JdeMoHcTpanuu

Tabmunper u cxembl: «Kapuotun uyenoBeka», «MeTonbl H3y4YeHMs] TE€HETUKU
yesioBeKay, «l'eHeTnueckue 3a001€BaHNsI YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOM.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanus U celeKuurs. 3apoKICHUE CENEKIMU U TIoMeCTUKalnu. Yuenue H.
W. BaBmioBa o IleHTpax MNpOUCXOXKACHUS W MHOTooOpaszusi KyJIbTYPHBIX
pactenuil. Ponb celekunM B CO3JAaHUM COPTOB PACTEHUNW U TMOPOJ KUBOTHBIX.
Copt, mopona, mramMMm. 3aKOH TOMOJIOTUYECKHX PSAOB B HACJIEACTBEHHOU
n3MmeHunBoctu H. V. BaBmiioBa, ero 3Ha4eHHe 17151 CENEKITMOHHOM PaOOTHI.
Metonapl  ceneKuIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/INBU1y AJIbHBIM. DTanel KOMOWHAIIMOHHON CCJICKLIUU. HcnrsiTanne
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IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OLEHKU
¢deHoTuIa TOTOMCTBA U OTOOP IO TeHOTHUITy C momotkio aHanuza JHK.
HckycCcTBeHHBI MyTareHe3 Kak METO]T CEIeKIIMOHHOW paboThl. PagnanuoHHbii 1
XUMUYECKUA MyTareHe3 Kak MCTOYHUK MyTalud y KyJbTYpPHBIX (GopM
opranu3MoB. Mcnonb30BaHHE TE€HOMHOIO  pPEJAKTUPOBAaHUA U METOJIOB
pekoMOuHanTHbIX JIHK 17151 mosydyenust iCXoAHOro MaTepurana s CeJIeKIUU.
[Tonyuenne monumonsoB. BHyTpuBuaoBas rubpuausanus. bauzkopoacTBeHHOE
CKpeluBaHue, uin nHOpuauHT. HepoacTBeHHOE CKpelMBaHKe, WU Ay TOPHUIHHT.
['eTeposuc u ero npuuunsl. Mcnons3oBanue rereposuca B cesiekuu. OTnanéHHas
rubpuausanus. [Ipeogonenne Oecrionusi MEKBUIOBBIX THOPUIOB. JlOCTIKEHUS
CEJIEKIIMU PACTEHUN U KUBOTHBIX. « 3€1EHAS PEBOIOYUSLY.

CoxpaHeHrE M H3y4YEHUE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUM U HX
JUKHUX pOAMYEH NIl CO3/IaHMs HOBBIX COPTOB M THOPUAOB CEIbCKOXO35HCTBEHHBIX
KYIbTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax YVIAVYUleHUs
CYyuecmeyomux U Cco30aHusi HOBbIX NOPOO, JUHUUL U KPOCCO8, 6 MOM HUcie C
NpUMEHEHUeM COBPEMEHHBIX MEMO008 HAYYHBIX UCCIe008AHUL, NePedosblX Uoel u
NepCneKmuBHbIX MexXHOI02UM.

JdeMoHcTpanuu

[Toptpersi: H. MW.Basunos, W. B.Mwuuypun, [I'. 1. Kapneuenko, II.
I1. JIykeanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «lleHTPHI TPOUCXOKIEHUS M MHOT000pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYMBOCTHY,
«Metonpl cenexmumy, «OTnanéuHas rudpuausanus», «MyTareHesy.
JlaGopaTtopHasi padora «l3yueHHne COpPTOB KyJIbTYpHBIX PACTEHHU U TOPOJ]
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METOAOB CEJICKIIMU PACTCHUI.
IIpakTuyeckas padora «lIpuBuBKa pacTeHUD.

IKckypcusi «OCHOBHBIE METOAbI U IOCTHXKEHUS CEJIEKIIUU PACTEHUHN U KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIIMIO, INIEMEHHYIO (pepMy, COPTOUCTILITATENbHBIN YUaCTOK,
B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO arpoOyHUBEPCUTETAa WM HAyYHOTO
LIEHTPA)».

Tema 16. buorexHosiorus U CHHTETHYECKasA OHOJIOT U

OOBEKTHI, UCTIOTIB3yEMbIE B OMOTEXHOJIOTHH, — KJIICTOYHbIE ¥ TKAHEBBIE KYJIbTYPHI,
MUKPOOPTraHU3MbI, HUX XapakTepucThka. TpaaulMoHHass  OUOTEXHOJOTHS:
xjieboneueHne,  MOJIy4YeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEJHE.
MuxkpoOuoniornyeckuii cunTe3. OOBEKTHI MHUKPOOHMOJIOTHUYECKUX TEXHOJIOTHIA.
[TpousBoacTBO Genka, aMUHOKUCIIOT U BUTAMUHOB.
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Co3laHre TEXHOJOTUA W HWHCTPYMEHTOB LEJIEHANpPaBICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHHsI T€HOMOB C LIEJIBIO MOJyYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalX HE BCTPEYAIOIIHECS B IPUPOIC OMOCUHTETUYECKHE My TH.

Knerounass wunxeHepus. MeToabl KyiabTypbl KIETOK M TKaHEH pacTEHUH H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss H  COMATHYECKUN
amMOpuorene3. lcrosnp30BaHME TalIOWJOB B CEJNEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb306anue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE. PeKoHCTpyKuus
SMUEKIETOK U KIOHMPOBAHUE JKMUBOTHBIX. MeToA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonocuu  0300pos6aeHUs, KYIbMUBUPOBAHUS. U MUKPOKIOHAIbHO2O
DPA3MHOIICEHUS CENIbCKOXO3AUCNEEHHBIX KYIbMYP.

XpoMOCOMHass M T'eHHasg HWHXKEHepus. VCKyCCTBEHHBIM CHHTE3 T€HAa U
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkeHrnss UM NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrHYeCKHE U AITUUECKHUE TPOOIEMbI T€HHOM HHKEHEPHUH.

Meauumnckue OuorexHosoruu. [loctrenomnas uudposas wmenuuumua. [I1[P-
JTUArHOCTHKa. MeTaOOJOMHBIN aHaMW3, TEHONECHTPUYECKUU aHajdu3 MpOoTeoMa
4eJIOBeKa Ui OLIGHKH COCTOSIHMSI €ro 340poBbs. MCIOnb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTUH, CO3/1aHUs KOMILUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOro OMONpPHUHTHUHIra M ckadosauHra
JUISL PELIEHUS 3a/1a4 IIEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BAaKIMH C LEJIbI0 00eCrieueHrss KOMOMHUPOBAHHON 3alUThI
or Bo3Oymuteneit OPBU, ycraHoBieHHE  MOJEKYJIAPHBIX  MEXaHHU3MOB
¢ysnkuuonrpoBanus PHK-cogepramumx BUpYCOB, BBI3BIBAIOIIMX OCO0O ONACHBIE
3a00JI€BaHUS YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpauuu

Tabmunpel u cxemsl: «/cnonp30BaHME MHUKPOOPTraHU3MOB B IPOMBIIIIEHHOM
IpOU3BOJCTBEY, «KileTtounas nmxxenepusn», «I eHHass HXEHEPU».
JlabopaTtopHnasi pabora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX IPOTYKTOBY.

JIKckypeuss  «buorexHonmoruss < —  BaKHEHMINAs  NPOW3BOJAMTENBHAs  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».
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11 KIIACC

Tema 1. 3aposkaeHme HM pa3sBUTHE 3BOJIONUOHHBIX MNPEACTABJICHHI B
omnosioruu

OpomonunoHHas teopus Y. Japsuna. [Ipeanocbuiky BOSHUKHOBEHUS JapBUHU3MA.
JKu3znb u HayuHas nestenbHOCTh Y. [{apBuHAa.

JBrokymue cwibl 3Bodouud BuAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTD
pa3MHOXXEHHUSI OpPTaHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunTeTnueckor Teopuu sBomtonuu (CTD). HeittpanbHas teopus
sBosmroIuu. CoBpeMEHHass SBOJIONMOHHAS OMOJIOTHs. 3HAYCHUE IBOJIIOIMOHHON
TEOpUH B POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cent-Unep, K. KioBbe,
Y. JdapsuH, C. C. YerBepukos, W. U. [lImansraysen, . Xongein, /1. K. benses.
Tabmupr u cxembl: «Cucrema xuBoil mpuponsl (no K. Jlunuero)», «Jlectauia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (HOpMUPOBAHUS TPUCTIOCOOTICHUM Y
pacTeHuil U kUBOTHBIX (1m0 Jlamapky)», «Kapra-cxema mapuipyTa MyTeIIECTBUA
Y. lapsuna», «Haxonku Y. lapBuna», «®Dopmbl OOpnOBI 3a CyIIECTBOBaHHUEY,
«Iloponbl TomyOeit», «MHoOroobpasue KyibTypHBIX (opMm KamycTeD», «llopomabl
JIOMAIIIHUX KUBOTHBIX», «CxeMa 0o0pa3oBaHus HOBBIX BUAOB (1o Y. JlapBuny)»,
«CxeMa COOTHOILIEHUS ABWKYUIUX CHJI SBOJIOLUN», «OCHOBHBIE IOJOXKEHUS
CUHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOLMSA U €€ pe3yJIbTaThI

[Tommynsiuusa Kak dJeMEHTapHas eIuHUIAa SBOMOIUU. COBPEMEHHBIE METObI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl nomyisuui. lV3MeHeHue
reHooHa TOMyJSMU KAaK DJIEMEHTAPHOE 3BOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMmeHTapHbie (GaKTOPbl (ABMXKYIIHE CHIIBI) SBOJIIOLMHA. MyTallMOHHBIH Mpolecc.
KombOunatuBHass u3MeHUMBOCTh. Jlpei TeHOB — ciy4ailHble HEHANpaBIICHHBIC
W3MECHEHHUSI YacToT ajuiesied B momymsusax. Oddext ocHoBatens. Ipgexm
oymoinounoco 2opaviwka. CHUdceHue 2eHemuiecKkoeo pazHooopaszus: NpUdUHsl U
cneocmeus. Ilposesnenue s¢ggexkma Opeiiha 2enoé 6 OoaLUWUX U  MATBIX
NONYTAYUSAX. Murpauumu. N3onsamus ITOITYJISILIAM: reorpaduueckast
(mpocTpaHcTBEHHAs ), Onoorunyeckas (penpoyKTUBHAS).

EctectBennbiii  oTtO0Op — HampaBmstommii  (aktop  sBomouuu.  DPopmbl
€CTECTBEHHOTO  OTOOpa:  JIBMXKYILIUH, CTaOMIU3MPYIOIIWH,  pa3pbIBAIOIINAN
(mm3pyntuBHbii). [lonoBoit or6op. BO3HHMKHOBEHHE U HBOJIOLHS COLUAIBHOTO
NOBEJECHUS KUBOTHBIX.
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[Tpucnoco01eHHOCTh OpraHU3MOB KaK  pe3yJpTaT  MHMKPO3BOJIOLHH.
Bo3uukHOBeHHe — mpHCIOCOOJeHM y  OpraHu3moB.  Apomopdo3bl
uanoagantauuu. [Ipumepsl npucnocobsieHuit y OpraHu3MoB: MOpP(OIOrHIecKue,
¢uznonornueckue,  Ouoxumuyeckue,  moBeneHYeckue.  OTHOCHUTEIBHOCTH
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepum U cTpykTypa. BupoobpasoBaHue Kak  pe3yibTar
MUKpO3BOIOIMU. W3omsmus — ximodeBod ¢aktop BuaooOpaszoBanus. Iyt u
CIIOCOOBI BUI000pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),
CHMIIATPUUYECKOE (3K0J0THYECKOE), «MTHOBEHHOE» (mosMIUION IU3anus,
rubpuanzans). JJIMTeIbHOCTh 3BOIIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMHUPOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOMOHHON OMOJOrMM B pa3pabOTKE HAyYHBIX METOJIOB COXPAaHEHHUS
OounopasHooOpazusd. MUKpOIBOMIONMS U KOIBOJIIOLMS IAapa3uTOB U HUX XO3SEB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanumn

[Toptpetsr: C. C. UerBepukos, D. Maiip.

Tabnuupe! 1 cxemsl: «MyTallmOHHAsE U3MEHUYUBOCTEY, «IlomysIoHHas CTPyKTypa
Buma», «Cxema mposiBlieHHs 3akoHa Xapau—BainnOepray», «JIBUxyliue CHIIBI
IBOJIIOLIUNY», «ODKOJOTMYECKass HW30JSUs IONYJsUUMH CEeBaHCKOW  (openny,
«['eorpapuueckass M307A0US  JIMCTBEHHUIbI CHOMPCKOM U JIMCTBEHHUIIBI
naypckoin», «IlomynsiuoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
NEHCTBUSL ecTecTBEHHOro ot0opa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«anycTpranbaelii MenaHnu3m», «JKuBble uckonaemsle», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpemynpexnaromas OKpacka KUBOTHBIX»,
«®usnonoruueckue agantrauun», <«llpucrnocoOieHHOCT OpraHU3MOB M €€
OTHOCHUTEIIBHOCTBY, «Kpurepun Buua», «Bunsl-aBoitHukn», «CTpyKTypa BHIA B
npupose», «Crocobsl BUI000pa3oBaHus», «l'eorpaduueckoe BHI000pa3zoBaHME
TpEX BHUIOB JaHJIBIIIEHY», «DKOJOTUYECKOE BHA000pa30BaHHE BHUAOB CHHHUI,
«[Tonmumnousasl pactennii», «KamycTHo-peneunslii ruopum.

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, 4ydesia NTHIl U
3BEpel ¢ NpUMEpaMM PA3IMYHBIX MPUCIOCOOJIEHUM, 4Yydena NTUL U 3BEpel
pa3HbIX BUAOB, TrepOapuu pacTeHUH OJMU3KMX BHUAOB, O0pa30BaBILUXCS
Pa3IMYHBIMH CIIOCOOAMU.

JlabopaTopHasi padora «BbIsiBIeHNE H3MEHUNBOCTH Y OCOOEH OTHOTO BUA.
JlaGopaTopnas pabora «lIpucrnocoOieHrs OpraHu3MOB U HUX OTHOCUTEIbHAS
11EJIECO00Pa3HOCTHY.

JlaGopaTopuas padora «CpaBHeHHE BUI0B IO MOP(OIOTHIECKOMY KPUTEPHION.
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Tema 3. Makpo3BoJirouus 4 €€ pe3yabTaThl

Meroasl U3y4eHUsT MAKpO3BOJIONUH. [lalleOHTOIOrMYECKHME METOIbl H3yYEHHUS
sBosronuu. [lepexonupie GopMbl M PUIIOTEHETUUECKUE PSAbI OPTAaHU3MOB.
buoreorpaguyeckue Metonpl uzyueHus sBoiatonuu. CpaBHeHue (iopsl u (ayHsl
MaTEPUKOB U OCTpoBOB. buoreorpaduueckue odnaactu 3emin. Buasl-sHaeMuku u
PEIMKTHI.

OMOpPHUOIOTMYECKHEe U CPAaBHUTEIHbHO-MOP(OIOTHUECKHE METOAbl HM3y4YeHUs
BOMIIOLMU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M MOSBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapHele  opranbl W aTaBU3Mbl.  MOJEKYJISIpHO-T€HETHYECKUE,
OMOXMMHMYECKHE M  MaTeMaTHMYECKUe  METOAbl  H3YYEHMsS  HBOJIIOLIUH.
I'omonornynsie reHbl. COBPEMEHHBIE METO/Bl IOCTPOEHUS (PUIOT€HETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBwiia) H3BOMONUHU. [Ipunyun cmenvt @yHKYUL.
HeoOpatumocTts 3Bomonmu. AxantuBHas panuanusi. HepaBHOMEpHOCTH TEMIIOB
IBOJIFOLIU Y.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mrosnep, J. ['ekkenb.

Tabmunpl U cxeMbl: «@PUIOTEHETUYECKUH pAJl JIOMIAIN», «ApPXEONTEPUKC,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Punmodure»,  «CemeHHbIE
nanopoTHUkm», «buoreorpaduueckue 30HBI 3emian», «llpelid KOHTHUHEHTOBY,
«Penukte», «HauanbHble cTaguu SMOPHUOHAIBHOTO PA3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AHAJOTMYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIUMIAaH3e», «l1aBHbIE
HaIpaBJICHUS 3BOJOLUNY, «O01IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKIMM, TrepOapuM, MYJSDKA HCKONAEMbIX  OCTAaTKOB
OpPraHU3MOB, MYJISKM T'OMOJIOTMYHBIX, aHAJIOTUYHBIX, PyAUMEHTAPHBIX OPIaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HayuHble runoTe3sl NpOUCXOXKIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIePMUs.
JloHayuyHble NpENCTABICHUS O 3apPOXKJICHUU >KU3HM (KpealroHusMm). ['umoresa
MIOCTOSTHHOTO CaMO3apOKJICHHs KU3HU U €€ ompoBepkeHue omnbitamu . Penw,
JI. Cniannaunuanu, JI. [Tactepa. [IpoucxoxxaeHue sKu3HA U aCTPOOHUOIOTHS.
OcHOBHbBIE 3Tanbl HeopraHumyeckoi spostonuu. [lnanerapnas (reosioruyeckas)
ABOTFOITUS. XUMHUYECKast IBOJIONMSA. AOUOTCHHBIA CHHTE3 OPTraHMYECKUX BEIESCTB
u3 Heopranwdeckux. OmeiT C. Munepa u I'. FOpu. O6pa3oBanue moammMepoB u3
MoHoMepoB. KoanepBatHas runore3a A. WM. OnapuHa, runore3a MNEPBUYHOIO
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oynwona J[x. Xonmelina, renetudeckas runoresa ['. Mémnepa. Pudosumel (T. Uek)
u runote3a «mvupa PHK» V.Il'unbepra. ®opmupoBanue meMOpaHn u
BO3HUKHOBEHUE POTOKJIETKH.

Hctopus 3emnn u meroabl €€ n3ydeHus. Mckomaemple OpraHMYECKHE OCTATKH.
['eoxpononorust u €€ Meroabl. OTHOcUTENbHAS U AOCOJIOTHAsE F€OXPOHOJIOTH.
['eoxpoHOJIOrMYECKas MIKaJa: S0HbI, 3PbI, IEPUOIbI, TOXU.

HavanpHble 3Tanbl oprannyeckor 3BoonMU. [losgBIeHHE W 3BOIOLMS TEPBBIX
KJIETOK. OBoionus MeTraboinu3Ma. BO3HHKHOBEHHE TMEPBBIX  HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJje COOOIECTB.
CrpomatonuTsl. [IpokapruOTHl U 3yKapHUOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOMOTEHE3). OBOJIOLMOHHOE MMPOUCXOXKICHHUE
BUpPYCOB. lIponcX0oXkIAeHME MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX I'PyIII MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl HBOJIOLMU BbICHIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrennii. Bpixon pacrenuit Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUU H
3aBoeBaHue umu cymd. CemeHHble pacTeHus. lIponcxokIeHrne LBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Talbl 3BOJIIOLHUK KUBOTHOrO Mupa. OCHOBHBIE apoMop(do3bl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IponcxokaeHue MICKONUTAIONIMX U
ntul. [lpunnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
NO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

PasButre xu3HM Ha 3emile 1O 3paM U NEPUOJAM: apXeil, MpOTEpO30M, Maaeo30i,
Me3030i, KaitHo30i. OOm@as XxapakTepuCTHKa KIMMara U TeOJIOTHYECKHUX
npoiieccoB. [losiBieHre U pacuBeT XapakTEPHBIX OPraHU3MOB. YTJIE0Opa3oBaHUE:
€ro yCJIOBUS U BIMSHUE Ha ra30BbIil cocTaB aTMOc(hepsl.

MaccoBbeie BBIMUpPAaHHUSI — OKOJOTHYECKHE KpU3UCHI mpouwioro. IlpuumHbl H
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHA KPHU3UC, €ro
ocobennoctu. [IpoGnema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHass CHCTeMa OpraHuyeckoro wMupa. IlpuHnunel kinaccupukauuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYNIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpersl: @. Peau, JI. Cnasmannanu, JI. ITactep, WM. W. Meunukos, A.
N. Onapun, [x. Xonagein, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Pegu», «Cxema ombita JI. [lacTepa mo
M3YUCHHUIO camMo3apoxkaeHusi xu3Hm», «Cxema omnbita C. Mumnepa, I'. FOpu»,
«JTanpl  HEOPraHMYECKOW  3BOJIOLMM»,  «I'€0XpOHOJOrMyeckas  IIKajiay,
«HavanbHble 3Tanbel OpraHUYEcKo 3BOIIOIUNY, «Cxema o0pa3oBaHUsS 3yKapHOT
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nyTéM cumoOunorenesa», «Cucrema >XuBoil mnpupoas», «CTpoeHue BUpPYCay,
«Apomopdo3sl  pacteHmit»y, «Punnopute», «OIHOKIETOUYHBIE BOAOPOCIH,
«MHorokierounsle Bojopociam», «Mxm», «llamoporaukm», «l'omoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHsS KUBOTHOTO
Mupa», «Apomopho3bl KUBOTHBIX», «lIpocteimmey, «KumedHononocTHbiey,
«ILnockne 4EpBUY, «HieHncToHoTNEY, «Pb10BI», «3E€MHOBOJHBICY,
«IIpecmbikaromuecsy», «lItnuppy, «Miekonuratromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
MAJIC030MCKOMN 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM 3pey, «Pa3BuTHE KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHuYECKOI0 MUPAy.
OobopynoBanue: repOapuy pacTEHUM pa3IMYHbIX OTAEIO0B, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE ITPENApaThl )KUBOTHBIX, PAKOBUHBI MOJIJIIOCKOB, KOJUIEKLIUN UIJIOKOXKUX,
CKEJIETbl II03BOHOYHBIX JKMBOTHBIX, 4ydYela IITHIl W 3BEPEH, KOJUICKLIHU
OKAMEHEJIOCTEN, TOJIE3HBIX MCKOIMAEMBIX, MYJISDKA OpPraHUYECKUX OCTATKOB
OpPTraHU3MOB.

BupryaabHas n1adopaTtopHas padora «Moaenuposanue onsiToB Musepa—tOpu
0 M3YYEHHI0 AOMOT€HHOIO CHMHTE3a OPraHMYECKUX COCIUHEHHH B MEPBUYHON
aTMocdepe».

JlaboparopHasi padora «/3ydyeHne U onMcaHUE UCKONIAEMBIX OCTaTKOB JAPEBHUX
OpraHU3MOB.

IlpakTnueckass padora «/3ydyeHue oCOOCHHOCTEH CTPOCHHS PACTEHUM pPa3HBIX
OTZAECIIOBY.

IIpakTuyeckas padora «l3ydyenue o0coOEHHOCTEW CTPOEHHUS TO3BOHOYHBIX
YKABOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3nensl 1 33291 aHTPONOIOTHH. METOIbI AaHTPOTIOIOTHH.

CraHOBJIGHHWE TPEACTABICHUH O TMPOMCXOXKICHUM 4YeIOBeKa. Penurno3nbie
B033peHusi. COBpeMEHHbIE Hay4YHbIE TEOPUH.

CxoacTBO uenoBeka C JKUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHUE 4YeJIOBEKa.
CBumerenbcTBa  CXOJICTBA  YE€JIOBEKa C  JKMBOTHBIMH:  CPaBHHUTEIHHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUECKHE,
noBeneH4Yeckre. OTINYHS YeIOBEKa OT KUBOTHBIX. [IpSIMOX0XKACHHE U KOMILICKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPON CUTHAIBHOMN
CUCTEMBI.

JBuwxyue cuibl ((akTopbl) aHTPOIOTeHe3a: OHOJOTHYECKHE, COIHANIbHBIC.
CooTHo1eHrne OMOIOTMYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHESE.
OcCHOBHBIE CTaauMW aHTpororeHeza. PaHHue 4enoBexkoOOpa3Hble 00€3bsHBI
(TIPOKOHCYJIBI) ¥ paHHUE MOHTHIBI — OOLIME MPEIKU YeTOBEKOOOPAa3HBIX 00E3bsSH U
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JOIe. ABCTPAIONUTEKU — JBYHOIME NMPEAKH JIOJeH. UenoBeKk yMmenbli, IepBole
W3TOTOBJICHUS Opyauld Tpyaa. YeoBeK NpsMOXOIAIIMKA U NEPBBIM BBIXOJ JIIOJEU
3a  mpenensl  Adpuku. YenmoBek reimenvOeprckuii  — 0o0mMA  TPEIOK
HEaHJIEPTAIbCKOTO YeJIOBEKa M YeJIOBEKa pa3yMHOro. YenoBek HeaHAepTaIbCKUM
KaK BHJ JIIOJIEM XOJOJHOTO KiuMarta. YenoBeK pa3yMHbI COBPEMEHHOTO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TameoreneTrka 1 najgeoOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4YelOBeKa. EcCTeCTBEHHBIM OTOOp B MOIMYJISLMIX
yesoBeka. MyTannoHHBIA mpouecc u nogumopdusm. IlomynsiuuoHHbIE BOJHBI,
npeiid renoB, murpanus U «3Q@eKT ocHOBATEN» B MOMYJSLUIX COBPEMEHHOTO
YyeJioBeKa.

UYenoseueckue pacol. Ilonarue o pace. bousblive packl:  eBponeouaHast
(eBpaswmiickasi),  aBCTpajio-HErpoujHAas  (PKBATOpUaAJIbHAs),  MOHTOJIOUIHAS
(a3maTcko-aMepHuKaHcKas). Bpems um myTu pacceneHusi 4elloBEKa MO IIJIaHeTe.
EnnacTBO  yenoBeuecknx  pac.  HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Tpucnoco0aeHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSIM OKPYXKAIOLIEH Cpebl.
Bmusiaue reorpadumyeckoit cpeasl u qpeiida TEHOB Ha MOPQOJIOTHIO H
(U3HOJIOTHIO YETIOBEKA.

MexaucuuIIinHapHble METOAbl B (hU3MYecKoi (OMOJOTHYECKON) aHTPOMOJIOTHH.
DBOJIIOLIMOHHASA aHTPOIOJIOTHS U MAJI€0aHTPOIOJIOTHS YEIIOBEUECKUX MOMYJISIUMI.
buoconuanbsHbie Mcclie0BaHus NpUpObl yenoBeka. MccienoBanue KO3BOIOLUN
OMOJIOTMYECKOT0 U COIMATBHOTO B UEIIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, 5. f. Porunckuii, M. M. I'epacumos.

Tabmuubl U cxembl: «MeToabsl aHTponoJorum», «I 0JIOBHOH MO3r YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «JIBUKYIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIIOIIMOHHOE
JIpEeBO  4eNOBEKa», «ABcTpajonurek», «YemoBek  ymenblity, «Yemosek
MPAMOXOIAIIMINY, «/lenncoBckuii yenoBek» «Heannepranbuppy, « KpoMaHbOHUBD,
«IIpenxu yenoBeka», «ITarbl HBOJIOIUY YEJIOBEKa», «Pachl uemoBekay.
ObopynoBaHue: MyJISKA OKaMEHENIOCTEH, MPEeIMETOB MaTepHaTbHOU KyJIbTYpPBI
MPEJKOB YesloBeKka, penpoaykiuu (portorpadun) KapTuH ¢ MUDOJIOTHUECKUMH U
OMOJICICKUMH  CIO)KETaMU TPOUCXOXKJICHHUST uesoBeka, (ororpaduu HaxXOI0K
MCKOIAeMbIX OCTAaTKOB YEJOBEKa, CKEJIET YellOBEKa, MOJENb Yeperna 4dejoBeKa U
yeperna mUMIaH3e, MOJENIb KUCTH 4YeJOBeKa M KUCTU IIMMIIAH3€, MOJENIM Topca
IPEIKOB YeJIOBEKa.

JlaGopaTopnas padora «/3yueHue ocoOEHHOCTEN CTPOCHHUS CKEJIeTa 4YeOBEKa,
CBSI3aHHBIX C MPSIMOXOXKICHUEM).

IIpakTHyeckas padora «/3yueHue 3K0JI0rMUeCKUX aJanTaluil YEIOBEKay.
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Tema 6. Jxosorusi — HayKa O B3aHMOOTHOILICHUSIX OPraHM3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxaeHue U pa3BUTHE 3Kojioruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H.
A. CeBepuoBa, O.I'ekkens, A.Tencnu, B. H. CykauéBa. Pazmensl u 3agaum
HKOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMH.

Meroast skosioruu. [loneBeie HaOMIOACHUS. OKCIEPUMEHTHI B  OIKOJOTHUU:
NpUPOAHBIE W JiabopaTtopHbie. MonenupoBaHWe B OSKOJOTUHA. MOHHUTOPHUHT
OKPY’KAIOIIEH CPebl: JTOKATBHBIN, PETHOHATBHBIN U TI100aTHHBIN.

3HaYeHUEe HPKOJOTUYECKUX 3HAHUM JIJISl 4eJIOBEKa. DKOJIOTMYECKOEe MUPOBO33PEHNUE
KaK OCHOBA CBSI3€M YEIOBEYECTBA C NpUpoAOoh. DPOpMHUPOBAHUE IKOJIOTUYECKOU
KYJIbTYPBI U 9KOJIOTUYECKOW TPAMOTHOCTH HACEJIEHUS.

JdeMoHcTpanuu

[Toptpetsr: A. 'ymbombar, K. @. Pynee, H. A. CeBeprios, D. I'ekkens, A. Tencnu,
B. H. Cykaués.

Tabmuel ¥ cxemsl: «Pasgensl skosiorun», «Meroabl skoyorum», «Cxema
MOHHUTOPHUHTA OKPYXKAOUIEH CPEIBD».

JlabopaTopHasi padora «/3yueHne METOIOB IKOJIOTHUECKUX UCCIIETOBAHUID).

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonoruyeckue (akTopsl M 3aKOHOMEpPHOCTH ux JaeiictBus. Kiaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JIEHCTBUSL JKOJOrHueckux ¢akrtopoB. I[IpaBmio muHMMyMa
(K. llInpenrens, 1O. JInbux). TorepanTHOCTh. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (axktopsl. CBeT Kak sKkosiornueckuil Qaxrtop. JleiicTBue pas3HbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPA HA OPraHU3Mbl. DKOJIOTHYECKUE IPYMIbI PACTCHUN
Y )KMBOTHBIX I10 OTHOLLEHHUIO K CBeTy. CUrHAJIbHAS poJib cBeTa. DOTONEpHOAN3M.
Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue Temmeparypbl Ha
opranu3Mmsbl. [10MKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skojoruueckuid  (dakrop. IlpucnocoOnenust pacteHud K
HOJIEpKaHUI0 BOJHOro OanaHca. Knaccudukanus pacTeHUM IO OTHOILEHHUIO K
Bojie. [Ipucnocobnenns KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHMs OpraHMW3MOB: BOJHAs, HA3€MHO-BO3]yIlIHAs, IIOYBEHHA,
rIyOMHHas  TOAINOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  DU3HKO-XUMHYECKHE
O0COOCHHOCTH cpel obutaHus opraHu3moB. [IpucnocoOneHus: opraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.
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buonorunyeckue purmbl. BHenHue u BHyTpeHHHE pUTMbl. CYyTOUYHBIE U TOJUYHBIC
putMbl. [Ipucnoco6ieHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHIA
KU3HU.

Kusznennsie popmbl opranusmoB. [lonsitue o xuzHeHHou ¢dopme. KusHeHHbIE
dbopMbl pacTeHHil: AEpeBbs, KyCTapHUKW, KYCTapPHUYKH, MHOTOJIETHHE TpaBBbl,
onHOJNeTHUE TpaBbl. JKu3HEeHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Buabl OMOTHYECKMX B3aMMOAEWUCTBUN: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusm, xoomepauus, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetpoduuaeckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dalOpuyeckue). 3HaAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN [Isl CYIIECTBOBAaHUS OpPraHu3MOB B cCpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanumn

Tabmumpt u  cxeMmbl:  «Okosornyeckue (pakTopsl», «CBETOBOH  CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIoKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE KUBOTHBIE», «DU3HOIOTHUUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0O0MTaHUSI OpraHu3MoBy, «buosoruueckre pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», «KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA HIMPOKOJIIMCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOIO Jiecay, «llenun
nuTaHus», «XuiHudectBo», «llapasutuzm», «Koukypenuus», «Cumounos»,
«KommeHcanuszmy.

ObopynoBanue: repdapuu pacCTeHUN U KUBOTHBIX, IPUCTIOCOOJIECHHBIX K BIUSHUIO
pa3IMYHBIX SKOJIOTHYECKUX (AKTOPOB, repOapru CBETOIIOOMBBIX, TEHEIIOOUBBIX U
TE€HEBBIHOCJIMBBIX PACTEHUM, CBETOIIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIHUBBIC
KOMHATHbBIE pacTeHusi, repObapum M KOJUICKIMU TEIIOJIOOUBBIX, 3UMOCTOMKHX,
MOPO30yCTOMUMBBIX pPACTEHWM, dYyueslia NTUIl U 3Bepei, repdbapum pacTeHHH,
OTHOCSIIMXCS K TUrpoduram, kcepoduram, me30puTaM, KOMHATHbIE pPACTEHUS
JAHHBIX TPYIII, KOJUICKIIUN KUBOTHBIX, OOUTAIOIINX B PA3HBIX Cpelax, repoapuu u
KOJUIEKLIUY PACTEeHHH M )KMBOTHBIX, 00JIIAl0IIMX YepTaMHU IPUCIIOCOOICHHOCTH K
CE30HHBIM H3MEHEHUSIM YCJIOBHM >KM3HU, TepOapuu W KOJUICKIIUA PACTEHUH W
YKUBOTHBIX PA3JIMYHBIX KUZHEHHBIX (OPM, KOJJIEKIIMH >KUBOTHBIX, YYACTBYIOUIUX
B Pa3IUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTtopnass paGora «BplsiBieHue npucrnocoOJeHU OPraHu3MOB K BIIHSHUIO
CBETaY.

JlabopaTtopnasi paGora «BrisiBneHUE MPUCTIOCOOIECHUN OPTaHU3MOB K BIIHSTHUIO
TEMIEPATYPhD».

JlabopaTtopHasi pab6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHM W3 Pa3HBIX
MeCT OOUTaHHUS.
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Tema 8. Dko10rus BUA0B U MOIMYJIA UM

DKOJIOTUYECKHE XapaKTEPUCTUKU Tomyssiuu. [lomymsius kak Ouosorudeckas
cucteMa. Ponb HeomHOpOAHOCTH Cpenbl, (hU3NYECKUX OaphepoB U OCOOCHHOCTEH
Ovonorun BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPhI MOMYJISLIUM.
OCHOBHBIE TIOKa3aTeNId TMOMYJSUAA: YHUCICHHOCTb, IUIOTHOCTb, BO3pacTHas U
MI0JIOBAsi CTPYKTYpPa, pOKIAAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIMSL.
DkoJsioruyeckas CTpykrypa mnonyisiuu. OIlleHKa YHCJICHHOCTH MOMMYJISIUU.
JuHamuka nonyiasiuud U e€ peryisuusa. buoTudyeckuil moTeHIMAN MOMYJIALNH.
MoaenupoBaHnue TUHAMUKY OoNyJisiiiuu. KpuBbie pocTa YUCIEHHOCTH HOMYJIALINH.
KpuBbie BbpkHMBaHMs. Perynsuuss 4YMCICHHOCTH MOMYJSLUUN: poiib (HaKTOPOB,
3aBUCAIIUX U HE 3aBUCAILIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (T- U
K-ctparerun).

[Tonsarue 00 3KoIOrMYecKON HuUIllle BUja. Mecroooutanue. MHOTOMEpHAasi MOJIEIb
skonornueckon Humu Jk.M. XatunHcona. Pa3Mepbl 3KOJIOTMYECKOM HMILM.
[ToTeHunanbHas U peain30BaHHAs HUILIU.

Bun kak cucrema nomysisanui. Apeasnsl BUI0B. BUIbI M UX )KU3HEHHBIE CTPATETUH.
DKOJIOTUYECKHUE YKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJCHUS W MUTrpAlMi >KUBOTHBIX. bHoJornueckre MHBa3uu
4yKEpOIHBIX BUIOB.

JdeMoHcTpauuu

[Toprper: Hx. 1. XaT4ynHCOH.

Tabmumblt W cXeMmbl:  «ODKOJOTHMYECKHE  XApPAKTCPUCTUKH  TIOIYJISIIHI,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  mnomyjisiquum», «Bo3pacTHble  NHUpaMubl
nonyysiqun», «CKOpOCTb  3aceleHUss IOBEPXHOCTH 3eMJIM  Pa3JIMYHbIMU
opranuzmMammn», «Moguens 3kosorndeckor Humu Jx. M. XatunHconay.
O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU )KUBOTHBIX.

JlabopaTtopHuasi pa6ora «IIpucnocoOyneHust ceMsiH paCTEeHUM K pacCeNeHUIO.
Tema 9. Dkos10rus CO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CoolOmiectBa opranu3moB. buonenos u ero crpykrypa. CBs3um MexAy
opraHu3Mamu B OMOIIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. JIx. Tencnm). OyHKIIMOHATBHBIE OJIOKH
OpPraHU3MOB B DKOCUCTEME: NMPOAYLEHThI, KOHCYMEHTHI, peIylUeHThl. Tpoduyeckue
ypoBHH. Tpoduueckue nenu u cetu. Abuornueckue 0J0ku skocucteM. [1ouBbl u
Wbl B 3KocucTeMax. KpyroBopoTt BEHIECTB U ITOTOK SHEPTUU B SKOCUCTEME.
OcCHOBHBIE TIOKa3aTENM SKOCHUCTEMBI. bruomacca W mpoayKuus. DKOJOTHYECKHE
UpaMUIbl YUCENT, OMOMACCHI U SHEPTHUMU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @uykmyayuu.
HampaBneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBudunbie u
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
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cykneccun. Knmumakcnoe coobmectBo. buopasHooOpasue u moaHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.

[IpupoaHbpIe 3KOCUCTEMBI. JKOCUCHEMbL 03€P U peK. IDKocucmemvl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€cO8, cmenell, nNyCmblHb.

AHTPONOreHHbIE 3KOCUCTEMBI. Arpo3kocuctema. ArpoiieHo3. Paznuuusi Mexmay
aHTPOIMOT€HHBIMU U TPUPOJHBIMHU 3KOCHUCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['oponckas diopa u
dayna. CuHaHTpONM3AIMs TOPOJACKON (ayHbl. bronorudeckoe u Xo3s5HCTBEHHOE
3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBHI OpPTraHW3MOB B
sKkocuctemax. Ponv kackaonoco sgpghexkma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOsaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJISIIIUI U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmbl 6030eticmeus 3a2psA3sHeHUll Pa3HbIX MUNo8 Ha cyOopeaHu3MeHHOM,
OP2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHH020 6030eticmausi. MeToaoa0rus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOTC€HHBIX YKOCUCTEM.

JdeMoHcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabnuubl u cxembl: «CTpykTypa OUOIIEH03a», « IKOCHCTEMA ITMPOKOIUCTBEHHOTO
Jecay, « IKOCUCTeMa XBOWHOTO Jiecay, «DyHKITMOHAIBHBIE TPYIIBl OPTaHU3MOB B
skocucteMe», «KpyroBopor BemiecTB B dKkocucteme», «llemm mwmTaHus
(macTOuIHAS, JETPUTHAS )», « DKOJIOTHIECKAS MUPAMUIA YHCEID, « IKOJIOTHIECKAS
nupamyga Ouomacch», «IKoJormyeckas NUpamuaa sHeprum», «OOpa3zoBaHue
oonora», «llepBuunas cykueccus», «BoccraHoBieHue Jeca MOCHe MOXKapay,
«JKkocucreMa o3epa», «ArpoleHos», «KpyroBopor BeecTs U MOTOK SHEPTUU B
arporieHo3e», «IIpumepsl ypOoIKOCUCTEM.

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, 4ydesia NTHIl U
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIINX PACTECHUHN, aKBApUYyM KaK MOJIEITb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO03KOCUCTEMBDY.
Jlabopatopnass padora «l3yuyeHue paszHoOOpa3us MEIKUX IOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpcUsi «DKCKypcus B THUIHMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK,
SJIBHUK, HA CYXO/I0JIbHBIA WM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypcusi «ODKCKYypcHsi B arpo3KocUCTeMy (Ha TOJ€ WM B TEIUIMYHOE
XO034MCTBO)».
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Tema 10. buocdepa — riodaabHas 3xkocucTeMa

buochepa — obOmeruranerapnas o00o0j0uka 3eMiu, TJ€ CYIIECTBYeT WIH
CyIllecTBOBaJIa *U3Hb. Pa3BuTne npencraBienuii o ouocdepe B Tpyaax . 3rocca.
VYuenue B. U. Bepuaackoro o 6uocepe. Obnactu 6unocheps u e€ cocran. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouochepnl. OcobeHHOCTH OMOCchepsl Kak
rJ100anpHOM IKOCcHCcTeMBI. JlMHaMUueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE sSIBIIEHUN
B Ouocdepe.

3oHansHOCTh Omochepsl. [lonarne o O6uome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOMHBIE Jieca, CMEIIAHHbIE M UIMPOKOJUCTBEHHbIE Jieca, CTENH, CaBaHHbI,
yCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphbs. Kiumart, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIUS KUBBIX CHUCTEM, OIEHKAa MX PECYpPCHOrO MOTEHIMANa U
ounochepHbIx QyHKIUH.

JdemoHcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eocthepst 3emuam», «KpyroBopor azora B MPUPOIE,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopojga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIe OMOMBI Ccylny, «Knumatuueckue
nosica 3emnn», «TyHapay, «Taklra», «Cmemanneiii gec», «IIIMpokoancTBEHHBIM
aecy, «Crenby, «CaBanHa», «IlycTeiHa», « Tponuyeckuii gecy.

O6opynoBanue: repdbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.
Tema 11. YesnnoBek u OKpy:kaIIas cpeaa

DKOJIOTMUECKHE KPU3UCHI U UX NMpUYHHBL. BoznelcTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYLIHOM cpeabl. OXpaHa BO3ayXa. 3arpsi3HEHHE BOJHOUW Cpebl.
OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
M3meHeHue Kimmara.

AHTpPONOr€HHOE BO3JICHCTBUE HA PACTUTENBHBIA M JKUBOTHbIA Mup. OxpaHa
PaCTUTENBHOTO W JXKUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIBI OXPAHBI MPUPOIHIL.
Kpacubie xuHuru. OcobGo oxpansiembie mnpupoanbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA M IPUPOJBIL.
PanvionansHOe  MpPUPONOINONIB30BAHUE U COXpaHEHUE  OMOJOTUYECKOIO
pazHooOpazus 3emuu. OOIIME 3aKOHOMEPHOCTH TJ00ANBHBIX 3KOJIOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC MOCIEACTBHSL.
Pa3BuTHe METOI0OB MOHUTOPUHIA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle  uccnedosamus  nepexooa K  pecypcocbepezaioujell u
KOHKYPEHMOCNnocoOHot dHepeemuke. buonoeuueckoe pasnoobpasue u buopecypcoi.
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Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaiowue O00OCMYyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoOGb
Kopeaburumayuu IKocucmem U Ccnocob6o8 6OopvdvLl ¢  OUONOBPENCOSHUAMU.
Pexoncmpyxkyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpauuu

Tabnmumnpl 1 cxembl: «3arps3HeHHe aTMocdepbl», «3arps3HeHHe TUAPOCHEPHI»,
«3arpszHenue  mouBbl», «llapHukoBelii  3pdexT», «Ocobo  oxpaHseMble
IIPUPOJIHBIC TEPPUTOPUN», «MOJCIN YIIPABISIEMOTO MUPay.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pacTeHWH U KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuun, KpacHoW KHUTH peTHOHA.

3. Ilnanupyemble pe3yabTarhl «buosorusy. YriyOleHHbIH YPOBEHb)
10 xnace

Ilnanupyemblie pe3yabTaTbl OCBOCHHMS NMPOIrPAMMBbI N0 OMOJOTHU
HAa YPOBHE CpeHero ooumero o0pa3zoBanusi
JInuHOCTHBIE Pe3yJIbTATHI
dI'OC COO ycranaBiauBaeT TpeOOBaHUS K  pe3ysibTaTaM  OCBOCHUS
o0ydJarommMucs MporpaMM CpEeIHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC,
METaNnpeIMETHBIE U MPEIMETHBIE.
B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTPAMMBI IO OHOJIOTHH

BBIJICJICHBI CIIAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArONUMUCS POCCUHUCKON
IPAKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue Momusayuu K OOy4YEHUIO  OHMOJIOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHHUX YOEXKJICHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOIO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOUINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMU ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTHYECKOTO  OOpa3oBaHMs, Haauuue NPABOCO3HAHUS  DKOJOTHUYECKON
KYJIBTYPbI, CHOCOOHOCMU CMABUMb e U CTPOUTH KU3HEHHBIE TJIaHBbI.
JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHSI MPOrPAMMBI 1O OMOJOTUM JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEICHUS U CIOCOOCTBYIOT MpOIIECCaM CaMOMO3HAHMSI, CaMOBOCIHMTAHUSA U
CaMOpa3BUTHUS, PA3BUTUSI BHYTPEHHEW MO3ULMUM JIMYHOCTH, NATPUOTU3MA U
YBAKEHUS K 3aKOHY W IPABOIOPAIKY, YEJIOBEKY TpyJa U CTaplIeMy NOKOJIEHUIO,
B3aMMHOTO YBa)KE€HUsI, OCPEKHOrO OTHOIIEHUS K KyJbTYPHOMY HACJIEIUI0 U
TpaguUUsM MHOTOHAalMOHAJILHOTO Hapoaa Poccuiickoir Penepauuu, npupoae u
OKPY>KaroLIEH Cpelie.
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JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHS YydeOHOTro mpenmera «buomorus» gOMKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHI, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENBHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKJIAHCKON TMO3UIMH OO0YYaromerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIHMOHHBIX MpaB M 00SI3aHHOCTEH, yBa)XKEHUE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPHU CO3JAaHUU YUeOHBIX
MPOCKTOB, PEIICHHMH YyYEeOHBIX U TO3HABaTEIbHBIX 3a7a4, BBITIOJHEHUU
OMOJIOTHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAEIATh COOCTBEHHYIO IMO3UIMIO 1O OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYMUTHIBATb B CBOUX JIEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTAMH U
COLMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOT'O BBINIOJIHEHUS yUEOHBIX,
MO3HABATENbHBIX W HCCIIEIOBATEIIbCKUX 3a/Jad, YBaKUTEIBHOTO OTHOUIEHUS K
MHEHHUIO ONIOHEHTOB MpPU OOCYXIEHHUU CIOPHBIX BOIPOCOB OHOJOTHYECKOTO
COJIEpKAHUS;

TOTOBHOCTh K TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKOM TPAKTAHCKOW HUACHTUYHOCTH, MATPUOTHU3MA,
YBAKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoanHoil, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSAILIEE
MHOTI'OHalMOHaJIbHOI0 Hapoaa Poceny;

[EHHOCTHOE OTHONIIEHHWE K NPUPOJHOMY HACIEIUI0O U MNaMATHUKAM MPUPOIBI,
JNOCTUXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYAE;
CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOTHH, TMOHUMAaHUsl 3HA4YE€HHs] OMOJIOTMM B TMO3HAHUM 3aKOHOB IMPHUPOJIbI, B
YKU3HU Y€JIOBEKa U COBPEMEHHOTO OOIIECTBa;

uaeiHas yOexAEHHOCTb, TOTOBHOCTh K CHyXKeHUI0O u 3ammuTte OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;
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c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMAaThb OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIAJla B IOCTPOEHUE YCTOMUNBOIO OYIyIIETO;
OTBETCTBEHHOE OTHOILIEHUE K CBOUM DPOAMUTENSAM, CO3/IaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHATHUS LIEHHOCTEM CEMEMHOM KHU3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, COPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUH;
NOHMMAaHHE YMOLIMOHAJIBHOTO BO3/1EUCTBUS XKUBOU MPUPOABI U €€ IEHHOCTH;
TOTOBHOCTh K CaMOBBIPD@KEHHIO B pPa3HbIX BHJAaX HCKYCCTBa, CTPEMJIEHHE
IPOSIBIISATH Ka4eCTBA TBOPUECKOM JINYHOCTH;

5) pusnyeckoro BocnMTAHUA, (POPMHPOBAHHMA KYJBTYPHI 3A0POBbA U
IMOLMOHAIBHOIO 0J1ArONOyYHs:

NOHMMAaHUE U peanu3alusi 3J0pOBOro M 0e30MmacHOro olOpasza *KHU3HU (370pOBOE
nuTaHue, COOJIOJCHUE TUTHMEHWYECKUX IMpaBWI U HOpPM, cOamaHCHUpOBAaHHBIN
pPEXHUM 3aHATHM W OTIbIXA, peryjsipHas (usmueckas aKTUBHOCTB), OEpeEKHOTO,
OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

NOHMMAaHHE LIEHHOCTH MPAaBUJI UHAMBUIYAIBHOIO U KOJUIEKTMBHOIO 0€30I1aCHOTO
NOBEJECHUS B CUTYyalUSAX, YIPOXKAIOLUIUX 3J0POBBIO U KU3HHU JIIOJEH;

OCO3HAHHE TIOCHEACTBUA W HENPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HaHUE [IEHHOCTH MAacTEPCTBA, TPY10JII00HE;

TOTOBHOCTh K AQKTUBHOM J€ATEIBHOCTU TEXHOJOTUYECKOM U  COLMAIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTD;

UHTEpEC K pa3iIuyHbIM cdepaMm MpodhecCHoHaATbHON JesSTebHOCTH, YMEHHE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccun U peasn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE IIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO HA NPOTSHKEHUU
BCEH KM3HU,;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

HKOJIOTUYECKH 11€J1IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY KM3HHU Ha
3emJie, OCHOBE €€ CYIlIeCTBOBAHMS;
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NOBBIIICHHE  YPOBHS  DKOJIOTMYECKOM  KyJbTypbl: NPHOOpPETEHHE  OmbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLEHKA WX BO3MOXHBIX ITOCICICTBANA IS
OKPYXKaIOLIEH CPebl;

OCO3HaHUE TJIOOAIBHOTO XapakTepa »SKOJOTUYECKHX MpoldjieM M MyTed HX
peLIeHuUS;

CIIOCOOHOCTh MCMOJB30BaTh MPUOOpPETAaEMBbI€ MPU M3YyUYEHUU OMOJIOTUM 3HAHMS U
YyMEHUS  TpH  pEeHieHWH  mpoOJieM,  CBA3aHHBIX C  palMOHATHHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HAIIpaBJICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE HEMNPUATHUE IEHUCTBUH, NPUHOCAIIUX BPEH OKPYKAWIIEH MPUPOIHOU
cpene, yMeHUE MPOTHO3UPOBATH HEOIArONPUSITHBIE YKOJIOTHYECKUE TOCIEICTBUA
NPEANPUHUMAEMBIX JEUCTBUI U NIPENOTBPALIATh UX;

HaJIMYUEe PA3BUTOTO DSKOJIOIMYECKOIO0 MBIIUIEHUS, 3KOJIOTUYECKOU KYJIBTYPHI,
OmbITa NEATEIIBHOCTH JKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHUKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IPAKTHYECKOMN IESATEIBHOCTH dKOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HayKd M OOLIECTBEHHOM MPaKTUKH, OCHOBAHHOI'O HA JHUAJIOTE KYJbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;
COBEpLICHCTBOBAHME SA3BIKOBOM M YHTATEIIBCKOM KYJIbTYpbl Kak CpEACTBa
B3aUMOJECUCTBUS MEXKY JIFOJIbMU U IO3HAHUS MUPA;

NOHUMaHUE crneuupukn OHOJOTUM KaK HayKd, OCO3HaHHS €€ poiu B
(GbOopMHpPOBAaHUN PALMOHAIBLHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IIEJOCTHOTO
IpeAcTaBleHus] 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKA U
oO1iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHUuu MpodiieM
COXPAHEHUS IIPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OHWOJIOTMUM JJIi COBPEMEHHOW IMBHJIM3ALIUU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIMIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pellaTh PECypCHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BhIX0/A M3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
YKA3HU,

3aMHTEPECOBAHHOCTh B MOJyYEHUH OMOJOTHYECKUX 3HAHHUI B LIEJSX MOBBIIICHUS
o0mmell KyJabTyphbl, €CTECTBEHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTaBHOM YacTh
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(YHKIMOHATBHOW T'PAMOTHOCTU OOYYaroImUXCs, (OPMUPYEMOM NpU HU3YHYECHUU
OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB TMO3HAHMS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX
HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS U1 aHalu3a W
OOBSICHEHUS SBJICHUH OKPY>KAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBaHHbBIE 3aKJIIOYECHHS Ha OCHOBE HAy4yHBIX (DAaKTOB U
UMEIOLINXCS JAHHBIX C HENbIO MOJTYYEHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSITEJIBHO ~ MCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS IS
pelieHust npo6JieM B peabHbIX KU3HEHHBIX CUTYAlIUAX;

OCO3HAHHE IIEHHOCTH HAay4YyHOW JI€ATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTDH
IPOEKTHYIO U HCCIEI0BATEIbCKYIO S TEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE;
TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUH IO OWOJOTMM B COOTBETCTBUHU C
KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJibTaTbl OCBOEHUSI yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOy4YAIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHBIE MOHATHUSA, OTPa’KaIOIINe
LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOIiecC,
CUCTeMa, HAy4HbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHWEe,  HAOMIOJEHHWE, W3MEpPEHWEe, OKCIEPUMEHT U JIpyTue);
yHUBEpCalbHble YyueOHble JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE,

peryJISITUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKIIMOHATLHON
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYyYaloUIUuXCs;, CIIOCOOHOCTH
00ydJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI W  YHUBEpPCAJIbHbIE y4eOHbIE JCHCTBHUS B
IIO3HABATEJILHOU U COLMAIIBHOW MPAKTHKE.

B pesynbrare wusydueHus OHOJIOTMM HA YpPOBHE CpEAHEro OOIIEero
obpazoBanusi y oOygaromerocs OyayT chOpMUpPOBaHbI IO3HABATEIIbHBIC
yHUBEpCalbHbIe yUeOHbIE ACHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHbIC YUeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCaJbHbIC Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeSATEIbHOCTD.

MeranpenmMeTHble  pe3yibTaThl OCBOCHHUS HIPOrpaMMbl  CPEIHEro  OOIIero
o0pa30BaHUs TOJKHBI OTPAXKATh:

OBJaanenue YHUBEPCAJIbHBIMHA yqeﬁnban NO3HABATEJIbHBLIMHY A€MCTBUSIMM:

39



1) 6a30Bble JIOrHYecKue AeCTBHS:

-CaMOCTOSITEIILHO (DOPMYJIMPOBATh U aKTyaTM3UPOBATh MPOOIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

-MCMOJB30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHAIK3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukaiuu, oO0O0OIIEHUs), PacKpbIBaTh CMBICI
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIC NMPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

-ONIPEACNATh TN JACATEIBbHOCTH, 3a7aBas MapaMeTpbl W KPHUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;
WCITOJIB30BAaTh OWOJIOTHYECKUE TOHATUS JJIsi OOBsICHEHWS (PAKTOB W SIBICHUUN
YKUBOW TIPUPOJIBIL;

-CTPOUTH JIOTUUECKHUE PACCYKJeHUs (MHAYKTUBHBIC, JEAYKTUBHBIC, [0 aHAJIOTUH),
BBISIBJISITH  3aKOHOMEPHOCTH W TMPOTUBOPEUMS B PACCMATPUBAEMBIX SBJICHMSX,
(GhOopMyITHUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

-IPUMEHSITh CXEMHO-MOJICIBHBIE CPEICTBA ISl MPEACTABICHUS CYIICCTBEHHBIX
CBS3€ W OTHOIICHWA B U3YYaEMBIX OHMOJOTUYECKHX OOBEKTAaX, a TaKKe
MPOTUBOPEYHI PA3HOTO PO, BBIABICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
MCTOYHUKAX;

-pa3pabaThiBaTh IJIaH pEHICHHS MNpoOJeMbl C YYETOM aHadu3a HMMEIOLIUXCS
MaTepHalbHBIX U HEMAaTepUaIIbHBIX PECYPCOB;

-BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJbTATOB
IEJI5IM, OLICHUBATh PUCKU TIOCIICJICTBUN JEATEIHHOCTH;

-KOOPJAMHUPOBATH M BBHITIOJHATH pabOTy B YCIOBUSX PEATbHOTO, BUPTYAIHHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS;

-pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUU KU3ZHEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

-BJIaJICTh HaBBIKAMH Y4eOHO-MCCIIEIOBATEILCKOM W TPOEKTHON JESITeIhHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEILICHUS MPAKTHUECKUX 3aa4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

-HCTIOJIB30BaTh PA3IUYHbBIC BUABI JCSITEILHOCTH MO TMOJTYYCHHIO HOBOTO 3HAHUS,
ero WHTEpPIpETANH, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B YUCOHBIX CUTYaIlUAX, B
TOM YHUCJIC TIPYU CO3JIaHUH YICOHBIX M COITUATBHBIX TPOCKTOB;

-popMHUpOBaTh, HAyYHBIM THIT MBIIUICHUS, BJIaJeTh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMHA U METOIAMHU;

-CTaBUTh W  (OPMYyJIMPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaATEIBHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSX;
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-BBIABIISATh ~NIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh  3ajady,
BBIIBUTATh TUINOTE3Y €€ pEelICHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX YTBEPXJACHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

-aHAJIM3UPOBAThH MOIYYECHHBIE B XOJ€ PELICHHS 3a7ayd Pe3yJbTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;
JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;
-OCYIIECTBJISATh LEJICHANPABICHHBII IOMCK IEpeHOoca CPEACTB U CHOco00B
JEHCTBUS B MPOPECCHOHATBHYIO CPENyY;

-yMEeTh TMEpPEHOCUTh 3HAaHHWA B TIO3HABATEJIBHYIO U TMPAKTUYECKYIO 001acTu
KHU3HECATEIIbHOCTH;

-yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001aCTel;

-BBIJIBUTAaTh HOBBIE WJEH, NpeAsiaraTh OPUTHHAJbHBIC TOAXOJBl M PELICHHMS,
CTaBHUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

-OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHHMKAX HHPoOpManuu (TEKCTe y4eOHOTO
mocoOus, HAYYHO-TIOMYJIIPHOW JUTEpaType, OHOJOTHUECKHX CJIOBApPSAX U
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHamM3upoBaTh
WHPOPMAITHIO PA3INIHBIX BUOB U POPM IMPEICTaBICHUS, KPUTHUECKH OLICHUBAThH
e€ TOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

-popMynupoBaTh 3ampochkl W MPHUMEHSITHh Pa3IUYHBIE METOJbI TPU IOUCKE U
otbope Ouosiormueckoil nHpoOpMaIuy, HEOOXOIUMOM JJIsi BHITIOJHEHUS YUeOHBIX
3ajady;

-pUOOpETaTh  OMBIT  HWCIOJIB30BAaHUS  MHOOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIBTYPYy aKTUBHOTO MCIIOJIb30BaHUS PA3TMIHBIX
TIOMCKOBBIX CHCTEM;

-CaMOCTOSATEIHLHO BHIOUpATH ONTUMAJILHYIO bopmy NpeCTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H ApyToe);

-MCTIOJIb30BaTh HAYYHBIHN S3BIK B KAYECTBE CPECTBA MPHU padboTe ¢ OMOIOTHIECKOMN
uH(pOpMaIue: MPUMEHITh XUMUYECKUEe, (PU3HIECKIE U MAaTEMAaTHYCCKUE 3HAKHU U
cuMBOINIbI,  (Qopmynbel, ab0OpeBHATypy, HOMEHKJIATYpy, HCIONb30BaTh W
peoOpa3oBhIBATh 3HAKOBO-CHUMBOJIMUECKHUE CPEJICTBA HATIISAHOCTH;

-BJIaJICTh HABBIKAMHU PACMO3HABAHUS M 3alTUTHl MHPOpPMAIUHN, WHHOPMAIIMOHHON
0€30I1acHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:
1) oO61eHme:

41



-OCYIIECTBJISITh KOMMYHHKAIIMM BO BCeX cepax >KU3HM, aKTUBHO Y4acTBOBATh B
JUaliore WM JUCKYCCHM MO CYIIECTBY OOCYXJaeMol TeMbl (YMEHHE 3a/1aBaThb
BOIIPOCHI, BBICKA3BIBATH CY)KJICHHUS OTHOCUTEIBHO BBINIOJHEHUs IIPEIaraeéMou
3a71a4M, YUYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTh MO3ULHN JIPYTUX YYACTHUKOB
JMasora Wik JTUCKYCCUHN);

-pacrio3HaBaTh HeBepOalbHbIE CpelICTBa OOLIEHUS, IOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYAallHi,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

-BIIAJICTh Pa3jIMYHBIMH CcrocobamMu OOLIEHUST U B3aUMOJCWUCTBUSA, MOHHUMATh
HAMEPEHUS IPYTUX JIOJEH, POSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU PopMe hopMyIMpoBaTh CBOM BO3PAKECHHUS;

-pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pPEHHS C UCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eiTeJIbHOCTD:

-IOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHIAUMBHUIYaJIbHOU
paboThI IPH peIIeHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
PUMEHEHUS TPYNIOBBIX (POPM B3aMMOECHCTBUS NPU PEIICHUH YUeOHOM 3a/1auu;
BBIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JEUCTBUU C Yy4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;

-IPUHUMATh LM  COBMECTHOW  JESTENbHOCTH,  OpPraHU30BbIBATH U
KOOPJAWHUPOBATh ACUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PE3yJbTaTh
COBMECTHOH paboThI;

-OLICHUBAaTh KAaY€CTBO CBOETO BKJIAJA M KaXJOro y4aCTHHMKAa KOMAaHJIbl B OOLIUM
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

-mpejjiaraTb HOBbIE MPOEKTHI, OIEHUBATh MJAEM C [O3UIMH HOBU3HBI,
OpUTHUHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

-OCYILIECTBIISITh MO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B PA3JIMUHBIX CUTYALUSIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

OBJaieHne YHHBEPCATbHBIMY PEryJSITUBHBIMU AeHCTBUSIMH:

1) camoopranu3anus:

-MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIsl BBISBJICHUS MPOOJIEM U MX PEIICHUS B
YKU3HEHHBIX M YUYEOHBIX CUTYAIUsX;

-BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHWM II€JIEBBIE I CMBICIIOBBIC YCTAHOBKHU
B CBOMX JICCTBUAX MU MOCTYINKAaxX MO OTHOILICHUIO K >KMUBOW MPUPOJIE, CBOEMY
3I0POBBIO U 3JIOPOBBIO OKPYKAIOIINX;
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-CaMOCTOSITEJIbHO ~ OCYIIIECTBIIATH ITIO3HABATEIBHYIO JICSITEIBHOCTD, BBISBISTH
po0IeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7ja4l B 00pa30BaTEIIbHON
NEATETLHOCTH U KU3HCHHBIX CUTYaIIUSX;

-CaMOCTOSATEIIFHO COCTABJIATH IUIAH PEIICHUSI MPOOJIEMBI C yU4ETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTESHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

-pacmupsTh paMK{ y4eOHOTO TIPEIMETa Ha OCHOBE JINYHBIX MPEATOYTECHUN;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32
peleHue;

-OLICHUBATh MPUOOPETEHHBIN OIIBIT;

-CIOCOOCTBOBATh (DOPMHUPOBAHUIO U TPOSIBICHHUIO IIMPOKOW SPYAMIIMHA B Pa3HBIX
o0JacTsIX 3HaHWM, TOCTOSIHHO TMOBBIMIATE CBOM 00pa30BaTENbHBIN U KYJIbTYpPHBIH
YPOBEHB.

2) CAaMOKOHTPOJIb:

-1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb,
OIIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISIM;

-BJIaJIETh HABBIKAMHU IO3HABATEIbHOUW pe(dIeKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA U MBICIUTEIBHBIX TIPOLECCOB, HMX PE3YJbTaTOB W OCHOBAHWIA,
UCIIOJIb30BaTh MNPUEMBI pedIeKCUU I OLEHKU CHUTyallud, BhIOOpa BEPHOTO
peuieHus;

-YyMETh OIIEHUBAaTh PHUCKHM M CBOEBPEMEHHO IMPUHHMATh PEUIEHUS MO0 UX
CHIKEHHUIO;

-IpUHUMATh MOTHUBBI M apTyMEHTHl JAPYrUX M0OpH aHAIW3€ PE3YyJIbTAaTOB
NeSATEIbHOCTH;

3) npuHsATHE Ce0H U APYTrUX:

-IIPUHUMATH ce0s, MOHUMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA,;

NpUHUMAaTh MOTHUBBI M apryMEHThl JPYTrUX T[pPHU aHaJIu3€ PE3yJbTaToOB
NEATEIIbHOCTH,

-MpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIMIHUOKH;

-pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMU IPYTOr0 YEIOBEKA.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTHbie pe3ynbTaThl OCBOCHUS COACPKAHMUS Y4EOHOTO TMpeaMeTa
«buonorus» Ha yrayOnEéHHOM YpOBHE OpPHUEHTUPOBAHBI Ha oOOecredeHne
npodunabHOro  oOyuyeHuss  oOyuaromuxcs — Ouosnornd. OHH  BKIIIOYAIOT:
cneruduieckue s OMOJIOTHH HAyYHbIE 3HAHUS, YMEHUSI U CTIOCOOBI IEHCTBUH IO
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OCBOCHHIO, HHTEPIIPETAIIMU W MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITCIBHOCTH TIO
MOJTYYCHUIO HOBBIX 3HAHUM W WX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
pEaNIbHBIX XWU3HECHHBIX cuTyanusix. [IpeamerHbie pe3yJsibTaThl MPEACTABICHBI 10
roJiaM U3y4eHUs.

[IpeameTHbIe pe3yabTaThl OCBOEHHUS yueOHOro npeamera «buonorus» B 10
KJ1acce JOJDKHBI OTPAKATh:
-c(pOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHUpPOBAHUHM €CTECTBEHHO-HAyYHON KapTUHbI MHpa, B IO3HAHUU
3aKOHOB MPUPOJBI U PELICHUH MPOOJIEM PalMOHATIBLHOTO MPUPOAONOIB30BaHNUS, O
BKJIaJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;
-BJIaJICHUE  CHUCTeMOW  OHMOJIOTMUECKMX  3HaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIye OUOJOTMYECKUEe TEPMUHBI M TOHSTHS (PKU3HB, KJIETKA,
Opranu3M, MeTaboiu3M, TOMEOCTa3, CaMOpPEryJisilus, CaMOBOCIIPOU3BEICHHE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTb, POCT U pPa3BUTHUE), OUOJIOTMYECKUE TEOpUHU
(knerounas teopust T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencrBeHHoct T. Moprana), yuenus (H. W. BaBunoBa — o 1neHrtpax
MHOTO0O0pa3usi W MPOUCXOXKIEHUS  KYJIbTYPHBIX  pPAcCTEHUM),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJICHUS, YUCTOThl TaMeT,
HE3aBUCUMOTO  HacieaoBaHus [. Menzaens, TroMOJOTrMYECKMX pPSAJOB B
HacJIeACTBEHHON W3MEHUYUBOCTH H. . BaBumnosa), MIPUHLIHIIBI
(KOMILJIEMEHTapHOCTH )
-BJIAJICHUE OCHOBHBIMH METOJIaMH HAyYHOI'O IO3HAHUS, WCIOIb3YEMBIX B
OMOJIOTMUECKUX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);
-YMEHUE BBIJEIATh CYUIECTBEHHBIE IPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpudOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEICATEIBHOCTH,
IPOTEKAIOIIUX B OpPraHU3Max PAcTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKUX
IPOIIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(HOTO U rerepoTpoHOrO TUIMOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, M€i03a, raMeToreHe3a, ’MOpUOreHes3a, MOCTIMOPUOHAIBHOTO PA3BUTHUA,
Pa3MHOXKEHHUS,  WHAUBUIYAJIbHOTO  pa3BUTHS  OpraHu3sMa  (OHTOIeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;
-YyMEHHE YCTAHABJIMBATh B3aMMOCBA3M MEXKJIYy OPraHOMJAAMHM KIETKHM MW HX
GyHKIUSIMH, CTPOCHHEM KJIIETOK pa3HbIX TKaHEH M WX (DYHKIUSAMHU, MEXKTY
OpraHaMyM W CHUCTEMaMU OpPraHoOB y pAacTE€HUM, XUBOTHBIX M YEJIOBEKAa M HX
GyHKIASIMH, MEXKIYy CHUCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY dTaramMu
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oOMeHa BEIIECTB, 3TallaMy KJIIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTaaMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dakTopamu cCpesibl OOUTaHUS;

-yMEHUE BBISBISITh OTIMYUTENIBHBIE TPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTEeHMIA, )KUBOTHBIX U YEJIOBEKa;

-yMEHUE  HCIOJh30BaTh COOTBETCTBYIOIIME  apryMEHTHI, OHOJOTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMATUYECKUX TPYTII;

-yMEHHUE pelaTh OMOJOTMYECKHE 33aJayd, BBISIBISATH MPUUMHHO-CIICICTBECHHbBIC
CBSI3U MEXKIY HUCCIETyeMbIMUA OMOJIOTHUYECKIUMH MPOILIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYYCHHBIX PE3yJIbTaTOB;

-YMEHUE BBIMOHATH Ta0OPATOPHBIE M MPAKTUYECKUE pabOThI, COOIIOIATh TIPaBHIIa
npu paboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

-YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPITh UX IKCIIEPUMEHTAILHBIMU CPEIACTBAMU,
bopMynupys 1Ie/Ib HCCIEAOBAHUSA, AHATU3UPOBATHh IOJYUYEHHBIC PE3yJbTaThl U
JIeaTh BBIBO/IBI,

-yMEHHUE YYacTBOBaTb B Y4YEOHO-HCCIEAOBATEIbCKOM paboTe 1o OuoJIoTHUH,
DKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAY4YHBIX OOIIECTB, W
nyOJIMYHO  TPENCTABIATh  TOJYYEHHBIC  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(EPEHITUSAX;

-yMEHHUE OILICHMWBATh dTUYECKHE aCIEKThl COBPEMEHHBIX MCCIICOBAaHUA B 00JIacTH
Ouonoru W MeIUUUHBl (KJIOHMPOBAHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE,
HaNpaBJIEHHOE N3MEHEHHE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);
-YMEHHE OCYIIECTBISATh OCO3HAHHBI BBIOOp Oyaymiedt mnpodecCuoHATbHON
JESTEIIBHOCTH B 00JIACTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA, MHUINEBON MPOMBIIICHHOCTH, YIUIyOJISATh MO3HABATEIHHBIN
WHTEpEC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOINICH Tpodeccuu u
NPOAODKEHHE OMOJIOTHUECKOTO O00pa3oBaHMsA B  OpraHU3alUsAX  CPEIHETrO
po(eCCHOHAILHOTO U BHICIIETO 0Opa30BaHMUS.

[TpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPAXKaTh:

-c(hopMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJOTMU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B
MIO3HAHUU 3aKOHOB MPHUPOJIBI U PEIICHUH YKOJOTHYECKUX MPOOJIEM YeI0BEUECTBa,
a TaKKe B PEUICHHH BOIPOCOB PAIMOHAIBHOIO MPHUPOJIONOIL30BaHUS, U B
(GbOopMUPOBAHNN LIEHHOCTHOTO OTHOIIECHUS K MPUPOJE, OOIIECTBY, YEJIOBEKY, O
BKJIAJIC POCCUHMCKHX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;
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-yMEHHUE BIJIAJIETh CHUCTEMOM OHOJOTMYECKHMX 3HAHUW, KOTOpas BKIIOYAET
omnpezeNieHus] W TMOHHUMAaHME CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMHHOB U TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOIOTUYECKUE TEOPHUH
(aBosronioHHas teopust Y. JlapBuHa, CUHTETHYECKas: TEOPHs IBOJIIOIMM), YUECHUS
(A. H. CeBeprioBa — 0 myTsX W HampaBieHUsX sBoJoruu, B.W. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paHoBecust Jx. Xapau u B. BaitnOepra,
3aponsimieBoro cxoactsa K. M. bapa), mpaBuna (Munumyma FO. JIuGuxa,
HKOJIOTMYECKON TMUpaMUIibl 3Hepruum), runore3bl (runore3a «mupa PHK»
VY. I'unbGepra);

-YMEHHE BJIaJIeTh OCHOBHBIMH METOJAMU HAyYHOTO IMO3HAHUSI, UCIIOIh3YEMBIMHU B
OMOJIOTUYECKUX MCCIEOBAHUSAX >KUBBIX OOBEKTOB U HKOCUCTEM (OMHUCAHUE,
U3MepeHue, HaONIOICHHE, HKCIIEPUMEHT), CIOCOOAMHU BBIABICHHS M OIEHKU
aHTPOIOTEHHBIX U3MEHEHU B MPUPOJIE;

-YMEHUE BBIJEIATh CyIIECTBEHHbIE NMPU3HAKU: BUJIOB, OMOTEOIIEHO30B, IKOCHUCTEM
u Ouocdepsl, CTaOMIN3UPYIOIIETO, ABUKYIIET0 M Pa3phIBAIOIIETO €CTECTBEHHOTO
oTOOpa, aIOMAaTPUYECKOr0 M CHUMIIATPHUYECKOTO BHJI000pa30BaHUS, BIUSHUS
JOBIDKYIIMX CHJI DBOJIIOIMM HA TEHO(OHI MOMYJIANHA, MPUCITOCOOICHHOCTH
OpraHu3MOB K cpele OOWTaHMs, 4YEepelOBaHUA HaIMpaBICHUN SBOJIOLUH,
KpyTrOBOPOTa BEILIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

-yMEHHME YCTaHaBIIMBaThb B3aUMOCBSI3M  MEXJIy IpolleccaMd  HBOJIIOIUH,
JBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

-yMEHHUE BEISIBIISITD OTJINYNTEIILHBIC MIPU3HAKT KHUBBIX CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele oOWTaHws, aOMOTHYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  9KOCHCTEM, B3aUMOCBSI3€  OpraHu3MOB B  COOOIIECTBax,
aHTPOIMOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

-YyMEHHME  HCIMOJb30BaTh  COOTBETCTBYIOLIUME  APTyMEHThI, OHOJOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUUYECKUX TPYMII, B3aUMOCBSI3M OPTaHU3MOB M CPEIbl OOMTaHMs, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOroobpasus BHAOB H
HKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

-yMEHHE pelaTh OWOJIOTMYECKUE 3a/1aud, BBISBIATh HPUUYMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIEAYEMbIMUA OMOJIOrMUYECKUMU MIPOLIECCAMU U SIBJICHUSIMU, J€JIaTh
BBIBO/IbI M ITPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

-YMEHHE BBINOIHATH JIA0OPATOPHBIE U MPAKTHUUECKUE pabOThl, COOJIIOIaTh MTpaBUiia
npu paboTe ¢ yueOHbIM U J1abOpaTOPHBIM 000PYIOBAHUEM;

-YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPITH UX IKCIIEPUMEHTAILHBIMU CPEIACTBAMM,
dbopMyupys 1iedb WCCIEAOBAHUS, AHATU3UPOBATH TOJYYCHHBIC PE3YJbTaThl U
JIeaTh BBIBOIBI,
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-yMEHHUE YYacTBOBaTb B Y4YEOHO-HCCIIEAOBATEIbCKOM paboTe 1o OuOoJIOTHUH,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  MOJYYCHHBIC  PE3yJbTaThl HAa  yYCHUYECKHX
KOH(EPECHITUSAX;

-yMEHHE OIIEHUBATh TMIOTE3bl U TEOPUU O MPOUCXOXKICHUU KU3HU, YEJOBEKa U
YeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CIOCO0AaX MPEJOTBPALLCHUSA
I00aThHBIX U3MEHEHHH B Onocdepe;

-YyMEHHE OCYIIECTBISATh OCO3HAHHBI BBIOOp Oyaymiedl mpodecCuoHAIbHON
NESATETLHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTHH, IIPUPOIOTIOIB30BAHUS, METUITUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3SMCTBA, MHUIIEBOMN
MPOMBIIIUICHHOCTH, YINIyOJISITh IO3HABATEJIbHBIA MHTEpPEC, HANpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOLIEH  mpodeccud U IPOJOJLKEHHE
OMOJIOTMYECKOr0 00pa30BaHUs B OpPraHU3ALUSAX CPEAHEro MpodhecCHOHAIBHOTO U
BBICIIIETO 0Opa30BaHUAI.

4. TemaTnuyeckoe IIIAHUPOBAHME

Tematndeckoe mutanupoBanue 1mo «buonorusy. YriayOneHHbIN ypoBeHbY 10-
11 kyaccoB COCTaBIEHO C y4ye€TOM paboueil MporpaMMbl BOCHUTaHMs. BHeceHbI
TEMbl, OOECIEUMBAIOIINE PEATU3AIUI0 IIEJEBbIX MPUOPUTETOB BOCHUTAHUS
oOyuaromuxcst COO uepe3 OHOIOTHH.

B BocnuTaHuu 00y4aromuxcsi IOHOIIECKOr0 BO3pacTa TaKUM MPUOPUTETOM
SBJIIETCS CO3JIaHKE OJIArOMPUATHBIX YCIOBHUM JIsl MpUOOpeTeHrs 00ydaronuMucs
OTbITA OCYILECTBIEHUS COIUATBHO 3HAUUMBbIX JIE]I.

Boigenenre JaHHOTO MPUOPUTETA CBSA3AHO C MOTPEOHOCTHIO 00yYaroUuXCsl
B JKM3HEHHOM CaMOOMpEJEICHUH, B BBIOOpE JalbHEHIIEro KU3HEHHOIO IYTH,
KOTOpPBIM OTKpPBIBAECTCS IMEpe]] HUMH Ha IOpPOre CaMOCTOSITEIbHOM B3pOCION
KU3HH.

Ha ypoxax 6uonoruu oGyuaroiecss MOTyT IpUOOpecTH:

® ONBIT CaMOCTOSITEIBHOTO TPHUOOPETEHUST HOBBIX 3HAHWW, WPOBEICHUS
HAyYHBIX MCCIICIOBAHUH, OIIBIT IPOEKTHOMN JCATEIHHOCTH;

® ONBIT M3YYEHHUs, 3aAlIUTHl U BOCCTAHOBIEHHUS KYJBTYPHOIO Hacleaus
YeJIOBEUECTBA, OIBIT CO3[aHUs COOCTBEHHBIX MPOU3BEICHUN KYJbTYPHI,
OTBIT TBOPUECKOTO CAMOBBIPAKECHHUS;

® OMbBIT CaMOIMO3HAHWSA M CAMOAHAIN3a, OIBIT COLHUAIBHO MPHUEMIIEMOTO
CaMOBBIPAKEHUS U CaMOpealIn3allHH.
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TEMATHYECKHH ILJTAH 10 kaace

HaszBanue
TeMbI

Kounuec
TBO
4acoB

JJIeKTPOHHbIE
y4eOHo-
MeTOINYeCKHue
MaTepHAaJIbl

dopma peaauzaunu
BOCIIMTATEJILHOTO
MOTEHIHAJIA TeMbI

Beeoenue (2 u)-

Paznen I. BUOJIOTMYECKUE CUCTEMBI: KIIETKA, OPTTAHU3M (56 u)

['maBa 1. Mosniekymbl U KIETKU 144
I'maBa 3. OOecrmeyeHue KJICTOK H 64
OpraHu3MOB HEPTUEH

I'naBa 3. OGecneueHue KIETOK U 64

OpraHU3MOB dHEpruen

e VYyeOHUK

buonorng o

pea
B.K.IIlymHorO0,
I'.M. Jdemmimmiia

MockBa
«IIpocBenieHue»

Pa3Butne neHHOCTHOTO
OTHOLIEHUS K IPUPOJIE.

2022.

buoaorus
IIpakTukyMm
I''M JAbiMumni,
0O.B. Cabdauna
MockBa
«IIpocBenienue
» 2019

Pa3BuTHe 1€ HHOCTHOTO
OTHOIIICHUS K 3HAHUSAM
KaK
UHTEJUICKTYaJIbHOMY

pecypey

Pa3BuTHE 1IEHHOCTHOTO
OTHOIICHUS K 3HAHUSAM
KaK
HUHTEJUICKTYaJTbHOMY
pecypey,
obecrnieynBarIIeMy
OymyIee 4enoBeKka, Kak
pe3yiabTaTy
KpPOIOTIUBOIO , HO
YBJICKATEILHOTO
y4eOHOTO Tpy/a.
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I'maBa 4. HacnexncrBeHHas
nHpoOpManus ¥ pearn3anus
e€ B KJICTKE

144

I'naBa 5.
pazBUTHE u
OpraHu3MOB

NunuBunyansHOE
pa3MHOXEHUE

164

e https://fipi.ru/oge

/otkrytyy-bank-

zadaniy-
oge?ysclid=Imhb
dingcq69709855
1

P3LL 10 knacc
https://resh.edu.ru/s
ubject/5/10/?ysclid=|
mhbk0717355408539
5

Kypcbl Ha nnaTdopme

cupuyc

https://edu.sirius.onlin
e/course/biology10?xi
d=XV9DgA

Pa3BuTHe 1€ HHOCTHOTO
OTHOIIICHMS K MUPY KaK
[JIABHOMY TIPUHIUITY
YeJI0BEUECKOTO
OOIIEKUTHS.

Pa3zBuTHEe IEHHOCTHOTO
OTHOIIICHHS K CEMbE KaK
K [JIaBHOM OIIOPE B
KU3HU YEJIOBEKA U
HUCTOYHUKY €r0 CHACThS;
pa3BUTHE LICHHOCTHOTO
OTHOIIICHUS K
OKPY>KaIOIIHUM JIFOSM,
KaK paBHOIPAaBHBIM
COITMAIbHBIM
napTHepaM, ¢
KOTOPBIMU HEOOXOMMO
BBICTpanBaTh
T00pOXKeIaTEILHbBIC
OTHOIICHUS, TAFOIIHE
YEJIOBEKY PasoCTh
o011IeHUS U
MO3BOJISIONINE N30eraTh
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YyBCTBa OAMHOYCCTBA.

Pa3BuTne 1IeHHOCTHOIO
OTHOIICHUS K 3HAHUSIM
KaK
WHTEJUICKTY AIbHOMY
pecypcy,
o0ecrieunBaroIeMy
OyyIee 4eloBeKa, Kak
pe3ybTary
KPOIIOTJIMBOTO , HO

Pa3nen II. OCHOBHBIE 3AKOHOMEPHOCTU

HACJIEACTBEHHOCTU 1 UBMEHYMBOCTU (34

I'maBa 6. OcHoBHBIC 144
3aKOHOMEPHOCTH SIBJICHUI
HAaCJIEJACTBEHHOCTH

I'nmaBa 7. OcHOBHBIC 8y
3aKOHOMEPHOCTH SIBJICHUI

M3MEHUYUBOCTH (8 1)

I'maBa 8. I'eHeTnyeckne OCHOBBI 6u
WHJIMBUIYaTbHOTO Pa3BUTHUS

['maBa 9. I'eneTuka denoBeka 6u
Peseps 3 4 99

e Y4eOHMK

buoaorus noja
pen
B.K.IIlymHoro0,
I'.M. JIpiMiinia

MockBa

«IIpocBenieHne
2022.

buosorus
IIpakTuKyM
I''M AbiMumui,
0O.B. Cabaiuna
MockBa
«IIpocBenienue
» 2019

https://fipi.ru/oge
/otkrytyy-bank-

zadaniy-
oge?ysclid=Imhb
dingcq69709855
1

P3LL 10 knacc
https://resh.edu.ru/s
ubject/5/10/?ysclid=|
mhbk0717355408539
5

Pa3BuTHe 1€ HHOCTHOTO
OTHOIIIEHUS K MUPY KaK
IJIABHOMY HPHUHIIUITY
YEJI0BEUCCKOTO

Pa3BuTHe iIEeHHOCTHOI'O
OTHOIIICHUS K CEMbE KaK
K JIaBHOM OIIOPE B
’KHM3HH YeJI0BEKa 1
UCTOYHUKY €ro CYacCThs;
pPa3BUTHE LIECHHOCTHOI'O
OTHOIICHUS K
OKPY>KAIOILIUAM JIFOJISM,
KaK paBHOIIPABHBIM
COIMaJIbHBIM
nmapTHepam

Pa3BuTHe IEGHHOCTHOTO
OTHOIICHHS K 3HAHUSAM
KaK
MHTEJUICKTY aJIbHOMY
pecypey,
obecreunBaroiemMy
Oynmy1iee 4enoBeKa
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TEMATUYECKHUM ILIAH 11 kiaace

Koumnuec JIEKTPOHHBIE dopMma peanusannu
Hasganne TBO yue0Ho- BOCIHTATEILHOTO
TEMBI 4acoB MeTOHYECKHE MOTEHIINAJIA TeMbI
MaTepuaJIbl

Paznen 1. DBOJIIOLIUA (52 u)

I'nasa 1. JlomecTukanus u cenexuus ( 6u Pa3BuTHe EHHOCTHOTO
Yuebnuk OTHOLIEHHUS K IPUPOJIE.
buonorus noxa

I'masa 2. Teopust 9BOMOLHN. 64 bel Pa3BuTHe IEHHOCTHOTO
B.K.IIIyMHOT0. | grgomenns k 3HAHUAM
I'.M. JIpiMmnia Kak
MockBa HHTEIUICKTY A IbHOMY
«IIpocBeliecHue) pecypey
2022.

['maBa 3. @akTOpBI HBOIOLMH 194 Pa3BuTHe IEHHOCTHOTO
buoJorus OTHOILIECHMA K 3HAHUAM
IpakTukym KakK
I'M JpIMIIHL, | UHTEJUIEKTyaJIbHOMY
0O.B. Caéiuna pecypcey,
MocKBa obecrneunBarIIeMy
«IIpocBeimenne Oyny1ee 4enoBeKa, Kak

pe3yJbTary
» 2019 KpPOIOTJIMBOTO , HO
yBJIEKATEIHLHOTO
y4eOHOTO0 Tpy/a.
I'naBa 4. Bo3HUKHOBECHHE H 8y https:/fipi.ru/oge PaszBuTHE IEHHOCTHOTO

Pa3BUTHUC KU3HU HA 3emiie

/otkrytyy-bank-

zadaniy-
oge?vsclid=lmhb

dingcq69709855

1

PO 11 knacc
https://resh.edu.ru/s
ubject/5/11/?ysclid=l
mhbk0717355408539
5

Kypcbl Ha nnatdopme

cupuyc

https://edu.sirius.onlin

OTHOIIICHHUS K MUPY KaK
TJIABHOMY TIPUHITUITY
YeJIOBEYECKOI0
OOIIIEKUTHSL.
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I'maBa 5. Bo3HUKHOBEHHE U Pa3BUTUE 8y
4eJI0BeKa — aHTPOIOreHes3
I'naBa 6. XKuBas MaTepus Kak cucteMa 5q

e/course/biology11°?xi

d=XV9DgA

Pa3zBuTHe IEeHHOCTHOTO
OTHOIIICHHS K CEMbE KaK
K IJIaBHOM OIIOPE B
KW3HU YEJIOBEKA U
HUCTOYHUKY €r0 CHACThS;
pa3BUTHE LICHHOCTHOTO
OTHOIIICHUS K
OKPY>KaIOIIHUM JIFOSM,
KaK paBHOINPABHBIM
COITMAIbLHBIM
napTHepaM, ¢
KOTOPBIMU HEOOXOMMO
BBICTpanBaTh
T00pOXKeTaTEILHbBIC
OTHOIICHUS, TAFOIIHE
YEJIOBEKY PasioCTh
o011IeHHUS U
MO3BOJISIONINE N30eraTh
YyBCTBA OJIMHOYECTBA.

Pa3ButHe 1eHHOCTHOTO
OTHOIIIEHUS K 3HAHUSIM
KaK
UHTEJJICKTYaJIbHOMY
pecypcey,
obecrnieynBarIIeMy
OyayIee 4eloBeka, Kak
pe3yJbTary
KPOITOTJIMBOIO , HO
YBIICKATEILHOTO

‘IUPRH(\T‘(\ TNN/TTA

Paznen II. OPTAHU3MBbI B OKOJIOTUYECKUX CUCTEMAX (33 u)

I'maBa 7. OpranusMbl U OKpy»Xaromas
cpena

134

e VYyeOHUK
buonorng o

Pa3ButHe 1eHHOCTHOTO
OTHOIIIEHUS K MUPY KaK
IJIABHOMY HPHUHIIUITY
YEJI0BEUCCKOTO
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I'naBa 8. Coob1iecTBa 1 5KOCUCTEMBI 124
I'nasa 9. buocdepa 54
I'maBa 10. buomoruueckue OCHOBBI 6u
OXpaHbI IPUPOJIBI

Peseps 12 1 90

pen
B.K.IllymHoro,
[''M. JIeiminia
MockBa

«IIpocBenieHue
2022.

buosorus
IIpakTukym
I''M AbiMumui,
0.B. Cabiuna
MockBa
«IIpocBenienue
» 2019

https://fipi.ru/oge

Pa3BuTHe 1IeHHOCTHOIO
OTHOIIICHUS K CEMbE KaK
K IJIaBHOM OIIOPE B
’KHM3HH YeJI0BEKa 1
HUCTOYHUKY €r0 CHaCThs;
pa3BUTHE LIEHHOCTHOIO
OTHOIIICHUS K
OKPY KAIOILIUAM JIFOJISM,
KaK paBHOIIPABHBIM
COIMaJIbHBIM
mapTHepam

/otkrytyy-bank-

zadaniy-
oge?ysclid=Imhb
dingcq69709855
1

P3LL 11 knacc
https://resh.edu.ru/s
ubject/5/11/?ysclid=|
mhbk0717355408539

Pa3BuTHe IEGHHOCTHOTO
OTHOIICHHS K 3HAHUSAM
KaK
MHTEJUICKTY aJIbHOMY
pecypey,
obecreunBaroniemMy
Oymy1iee 4enoBeKa
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5. cucrema oneHMBaHUSA

Cucrema OIEHKHM MPHU3BaHA CIOCOOCTBOBATH MOJMJCPKAHHUIO CIMHCTBA
BCEl cuCTEeMBl O00pa30BaHUs, OOECIEUEHUIO TPEEMCTBEHHOCTH B CHCTEME
HENPEPBIBHOTO 00pa3oBanus. E€ 0CHOBHBIMY (DYHKIUSIMHU SBJISIOTCS: OPUCHTALINS
o0pa30oBaTeNbHOTO TMpollecca Ha JOCTIDKEHUE IUIAHUPYEMBIX —Pe3yJbTaTOB
ocsoeHuss OOIl COO wu ob6ecneyenue >PeKTUBHON 0OpaTHOW CBS3H,
MO3BOJIAOIIEH OCYIIECTBIISATh YIIPaBICHHE 00Pa30BaATEIBHBIM MPOIIECCOM.

OCHOBHBIMU HaNpPAaBICHUSAMU W LEISIMH OIICHOYHOH JCSITEIbHOCTH B
o0pa3oBaTeNbHON  OpraHW3alliu  SIBISIFOTCS:  OIleHKa  00pa3oBaTeNIbHBIX
JTOCTHKEHUH OOYYaloIIMXCsl Ha PasIUYHBIX dTamax OOYy4YeHHs KaK OCHOBa WX
IPOMEKYTOYHON M UTOTOBOM aTTECTAIlNH, & TAK)KE OCHOBA MPOIIEAYP BHYTPEHHETO
MOHHTOPHHTa 00pa30BaTCIILHON OpraHW3aIlii, MOHUTOPHWHTOBBIX HCCIICIOBAHHN
MYHHIIHITAJILHOTO, PETHOHAIILHOTO U (DeIepaibHOTO YPOBHEH.

Cucrema BHYTPEHHEH OIICHKH BKITIOYACT:

® CTapTOBYIO IMATHOCTHKY;
® TEKYLI[YI0 U TEMaTHYECKYIO OLICHKY;
® UTOrOBYIO OLICHKY;
® POMEKYTOUYHYIO aTTECTAIIHIO;
® [ICHUXOJIOTO-IIEAArOrMYECKOe
HaOIr0IEHUE
B cootBeTcTBUU € OI'OC COO cucrema OUEHKH peanusyer

CUCTEMHO-/ICTEIbHOCTHBIM, YPOBHEBBIH W KOMILJIEKCHBIM IMOAXOABI K OLIEHKE
oOpa3oBaTeNlbHbIX AOCTMKEHHH. [lon oueHkoll o0pa3oBaTENbHBIX AOCTHXKEHUN
oOy4arolerocss MOHUMAeTCs OINpPENEICHUE U BBIPAKEHHWE B YCJIOBHBIX 3HAKax —
Oauiax, a Takke B OLEHOYHBIX CYXICHUSX YUYHUTENs CTEINEHU COOTBETCTBUS
3HaHUU, YMEHUI U HaBBIKOB 00y4YaroIerocs TpeOoBaHUSIM K YPOBHIO MOJTOTOBKU
mKoJbHUKOB, ycTaHoBiIeHHBIX OOII COO. Lenbio oneHnBanus o0pa3zoBaTeIbHbBIX
JOCTHKEHUM  OOydaroluxcsi  SIBISIETCS  OMpEeNIeHHe CTENEHH  OCBOCHUS
obyuaronumucs OOIT COO.
dopMaMH KOHTPOJIS ABJISIFOTCS:
® [UCbMEHHAs: MMCbMEHHBIN OTBET YyYalllErocs Ha OJMH WM HECKOJBKO
BOIPOCOB (3anaHuii). K nuceMeHHON NPOBEpPKE OTHOCSTCS: JOMALIHUE,
IPOBEPOYHBIE, KOHTPOJIbHBIE, COUMHEHHS, TeCcToBbIe B (popmare EID,
TBOpUYECKHE pabOThI MPOEKTHHIE PAOOTHI;
® YCTHas: YCTHBIM OTBET Ha OJUH WJIM HECKOJIBKO BOIIPOCOB B (hopme
JMaJiora, MOHoJIoTa, Oecebl, codece10BaHMsl, 3aUeTa Uil HHOU (hopMme;
® KOMOMHHMpOBAHHAas: MPEANOJaraeT COYeTaHWe MUCHbMEHHBIX U YCTHBIX
($bopM MPOBEPOK B Pa3TUYHOM COOTHOIICHHH.
KoHTponbHbIe pabOThl (TECTHI) MPOBOIATCS MOCIE IPOXOKACHUS TEMbI WIH
KOMIUIEKCA TEM, a TakKe HTOroBoe TecTupoBaHue. OOIiee KOJIUYECTBO
KOHTPOJIBbHBIX paboT 11 kitacc — 6 KOHTPOJIBHBIX PAOOT.
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