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1. Uenb v 3apgauu npenopaBaHus o6uieob6pasoBaTeNbHON AMCLUNANHDI
«bunonorua»

MeToauKa npenoaaBaHusa 0buieobpa3oBaTenbHOM AuCUUNANHBI «Buonorusy»
pa3paboTaHa C Lenbio COBEPLIEHCTBOBAHUA NOAXOA0B K peannsauun TpeboBaHui
(efepanbHOro rocyfapcTBEHHOro CTaHAapTa cpefHero obuwero o6pa3oBaHus
(nanee — Or0C COO) B npepenax OCBOEHWUS OCHOBHOW NpodeccHoHanbHOM
obpa3oBatenbHol nporpammsl (ganee — OMOM CMNO) (nporpammbl NOLFOTOBKM
KBAaNUPUUMPOBaAHHLIX  pabouyux,  Cayxawux;  NPOrpaMmMmbl  MOATOTOBKM
CNeLManncToB CPeAHEro 3BeHa).

HopmaTuBHYI0 NpaBoBYl0 OCHOBY peanu3auuuM OCHOBHOI 0Opa3oBaTesbHOM
nporpammbl cpeaHero obuero obpasosaHus (panee — 00N COO) B npepenax
OCBOEHMS OCHOBHbIX NPOheCcCUoHanbHblx 06pa3oBaTeNbHbIX MPorpamMm (Mporpamm
cpefHero npogeccMoHanbHoro 06paszoBaHmMA) COCTaBAAIOT:
®epepanbHbiit 3aKOH 0T 29.12.2012 r. N2 273-93 «06 obpa3zoBaHumu B Poccuinckoi
®epepaummny» (B pea. PepepanbHoro 3akoHa ot 24.09.2022 Ne 371-03);

o Mpuka3 MuHobpHayku Poccum ot 17.05.2012 r. N2 413 «06 yTBEpKAEHUM
(enepanbHOro  rocyfapcTBeHHoro  obpa3oBaTenbHOro  cpefHero  obuwero
obpa3zoBaHus» (B pen. Mpukasa MunnpoceeweHuns Poccum ot 12.08.2022 N2 732);
o Mpuka3 MuHobpHayku Poccum ot 14.06.2013 r. Ne 464 «06 yTBEpKAEHUM
Mopsaaka opraHu3auuM M OCYWECTBAEHMS 00pa3oBaTeNbHON AeATeNbHOCTU MO
obpa3oBaTteNbHbiM Mporpammam cpepHero npodeccMoHanbHoro o6pa3oBaHMA»
(npekpawaert gencreume ¢ 01.03.2023 r.);
o Mpukaz MwuHuctepctBa npocBewenns Poccuitckon ®epgepauun ot
24.08.2022 N2 762 «06 yrBepxaeHuun lMopsaKka opraHu3aLmMm 1 OCYLWECTBIEHMUSA
06pa3oBaTeNbHON JeATeNnbHOCTM No 06pa3oBaTeNbHbIM NPOrpaMmamM CpejHero
npodeccrmoHanbHoro 06pasoBanusa» (Bctynaet B cuny ¢ 01.03.2023);
o Mpuka3 Munnpoceelermns Poccum o1 23.11.2022 N2 1014 «06 yTBEpXKAEHNM
dbenepanbHoit o6pa3oBaTenbHOM NporpamMmbl cpeaHero obuiero o6pasoBaHus».
MeTogMKa HanpaBneHa Ha pelleHWe 3a4ay MOBLIWEHMA KayecTBa OCBOEHUA
OCHOBHbIX NpodheccuoHanbHbX 06pasoBatenbHblx nporpamm (panee - OMOM CMNO)
W BKNIOYAET OCHOBHbIE HanpaB/ieHNA COBEPLWEHCTBOBAHMUA CUCTEMbI NPEeNOLaBaHMS
00We06pa3oBaTeNbHbIX  AWUCLMUMNANUH C  y4yeToM npoteccuoHanbHoIA
HanpasneHHoctu ONOIM CIO:

® UVHTeHCUDUKALMIO NOATOTOBKY;



® npodeccMoHanbHyl0  HanpaBieHHOCTb  06wWeobpa3oBaTenbHOM
AUCLUNAUHBI;

® [pAKTUYeCKyld NOAFOTOBKY, BKIOYAA MNpPUKNagHble MOAyaH,
COOTBETCTBYOLWMEe npodhecCMOHANbHON HANPaBNEHHOCTU npodeccuin u
cneunanbHOCTen;

® [puUMeHeHue nepefoBbIX TEXHONOMNA NPenoAaBaHunsa, B TOM yucie

TEXHONOMMI AUCTAHLMOHHOTO U 3NEKTPOHHO0 06yYeHNS.

O6weobpasoBatenbHas gucuunauHa «buonorusy (panee - 01) sBnsaetcs
yacTblo 06A3aTenbHON NpeAMeTHOI 06nacTn «EcTecTBEHHOHAYYHbIE AUCLUNANHDI»
M u3yyaetca B 06wWeobpa3oBaTeNbHOM UMKNE Y4eOHOro nnaHa OCHOBHOIA
npodeccMoHanbHOW 06pa3oBaTeNbHOM Nporpammbl  Ha 6a30BOM  ypOBHE.
Ouvcunnnaunna nmeet MeXnpenMeTHble CBA3M C AUCLUNANHAMM
obweobpa3zoBatenbHoro U 06wWenpodeccMoHanbHOro LUKNOB, a Takke C
MEXOMCUMNAUHAPHBIMU  KypcamM M NPOQEeCcCUOHANbHBIMU  MOAYNAMU
NpoeccuoHanbHOro LUKNa.

Llenb  u3yyeHus  AUCUMNAWHLI  MpeAcTaBnsieT cob6oi  CO3HATENBHO
nnaHupyemblii 06pa3 OXMAAEMbIX Pe3yNbTaToB 00yYyeHUs (M3MEHEHUIA, KOTOpble
[OMKHbl  MPOU30iATM y obyvalowmxcs B xope O0Oy4eHMA) U BLINONHAET
cuctemoobpasyiollyi 1 ynpasnsowyio GyHKLUMKM KO BCeN cucteme obyyeHus, a
TaKXXe CNYXUT OPUEHTUPOM [ ONpefeneHus copepxaHus obyyeHus, Bbibopa
(hopM M METO0B UX AOCTUKEHUA U OLLEHKU.

Llenb u3yyeHus pucuunnuHbl: GopMuMpoBaHMe Yy 00YyYaIOLWMUXCA CUCTEMBI
3HAHMWIA O PA3NUYHbIX YPOBHAX XU3HU CO 3HAHMEM COBPEMEHHbIX NPefCTaBAeHUM O
XMBOW NpUPOJE, HABLIKOB MO MpPOBEAEHUID OUONOrMYECKUX WUCCNefoBaHMIA C
COONIOAEHNEM 3TUYECKUX HOPM, apryMeHTUPOBAHHOW JIMYHOCTHOW MO3ULUM MO
bepexxHOMY OTHOLWEHMIO K OKpYXaloLlen cpege.

3apauu:

1) nonyyeHue yHAAMEHTANbHbIX 3HAHMI 0 OMONOTMYECKUX CUCTEMAX

(Knetka, Opranusm, Monynauma, Bup, 3kocuctema); UCTOPUM Pa3BUTUA

COBPEMEHHbIX NPeACTaBAEHUN O XUBON NPUPOAE, BbIAAIOWMXCA OTKPLITUAX

B OUONOrMyeckoi Hayke; ponau OGMONOrMYecKoi Hayku B (OpPMUPOBAHUM

COBPEMEHHOW eCTeCTBEHHO-HAy4yHOW KapTUHbI MWUpa; METodax HAay4yHOro

NO3HaHUA;

2) oBNafieHNe YyMEHUAMMU NOTUYECKM MbICAUTL, 0OOCHOBBIBATL MECTO W
ponb OWMONOrMYECKUX 3HAHUA B NPAKTUYECKON [AEeATENbHOCTU JIofeH,

Pa3BUTUM COBPEMEHHLIX TEXHONOTWA; OnpefenATb XWUBble OOBLEKTb B



NpMpoLe; NPOBOAUTL HABNIOAEHNA 33 IKOCMCTEMAMM C LENbI0 NX ONUCAHUA

W BbIABIEHUA €CTECTBEHHbIX U AHTPOMOTEHHbIX W3MEHEHWI; HAaX0AuTb W

aHanu3MpoBaTb MH(OPMALMIO O XKUBbIX 0OBEKTAX;

3) pa3BuTME NO3HABATE/IbHbIX WHTEPECOB, WHTENNEKTYaNbHbIX U
TBOpYECKUX cnocobHocTed obyvalowmxca B npouecce U3y4yeHus
OMONOrMYeCKUX ABNEHWUI; BbILAIOWMXCA JOCTUKEHUIA OUONOTUM, BOWEAWNX
B 00LIeYeN0BEYECKYIO KYNbTYPY; CNOMXHbIX WM MPOTUBOPEYUBLIX NyTEN
pPa3BUTUA COBPEMEHHbIX HAy4HbIX B3rNAL0B, WAEW, TEOPUWN, KOHLenuun,
runote3 (0 CYLWHOCTH U NPOUCXOXKAEHNM KU3HU, YeNOBEKA) B X0€e PaboThl
C Pa3NMYHbIMU UCTOUHWKAMU MHPOPMALUK;

4) BOCNUTaHWEe yOeXAEHHOCTU B HEOOXOAMMOCTM MO3HAHMA KUBOIA
npuMpofbl,  Heob6XOAMMOCTM  PalMOHaNbHOIO  NPUPOAONONb30BAHMUS,
bepexHOro OTHOWEHMA K NPUPOLHbLIM pecypcaMm W OKpyXatwolen cpepe,
COOCTBEHHOMY 3J0POBbID; YBAXXEHWA K MHEHWUIO OMMOHEHTa MNpu
o6CyKaeHnn buonornyeckux npobnem;

5) MCnonb30BaHUe NPUOBPETEHHbLIX OUONOTUYECKUX 3HAHWI U YMEHUA
B MOBCEHEBHOMN XWU3HW AN OLEHKW NOCNeACTBUIA CBOEN AeATeNbHOCTH (U1
[EeATeNbHOCTM [pYrux JI0AeN) no OTHOWEHWIO K OKpyxawwen cpege,
300pOBbI0 LpYruUX Ntofei M CoOCTBEHHOMY 3[0pOBbIO; 000CHOBaHME W
cobniofieHne mep npodunakTMku 3aboneBaHuin, OKasaHue Nepeoi NOMOLIM
npu TpaBmax, cobnoaeHue NnpaBun NoBefeHUs B NpupoJe.

TpeboBaHUsA K NPeAMETHbIM pe3ynbTaTam 0Oy4eHns no GMOAOrMKM ONUCaHbI B
®roC CO0 Ha aByx ypoBHsAX: 6a30BOM U YrNyONEHHOM.

HeobxonuMMo 0TMeTUTb, YTO npeaMeTHble (0Opa3oBaTe/ibHbIE) pe3yabTaThl
onpefensioT COAepXaHUe AUCUMNAWHLI, €e B3aWMOCBA3b C AUCLUNIMHAMM
obwenpogeccuoHanbHoro M npodeccroHansHoro uuknos. ChopMUpoBaHHbIE
pe3ynbTaTbl 06y4eHUs NoayYaloT pa3BuTUE B NpoLecce AanbHeiwwero 06yyeHns u
ABNAOTCA 6a30BbIMU ANA GOPMUPOBAHUA NPODECCUOHANBHBIX KOMMNETEHLUN.

®roc CO0 npepbsBnser TpeboOBaHUS K NPEAMETHbIM, AUYHOCTHBIM U
MeTanpeAMeTHbIM pe3ynbTataM, (QopMMpyemMbiM KaK B MPOLECCE M3y4YeHUs
00Le06pa3oBaTeNbHON AUCLUNNUHBI «BroNorua», Tak U BCeit 06pa3oBaTeNbHOI
nporpammbl. ®FOC CMO npegnonaraeT B KauecTse pe3ynbtatoB peanu3auum OMOT
CNO copmupoBaHHOCTL 06wWmMx (OK) KOMNeTeHU M.

Tak, Hanpumep, cHOPMUPOBAHHbIA MeTanpeaMeTHbIN pe3ynbTaT «paboTa C
MH(opMaLMein» NO3BONAET B NpoLecce nNpenofaBaHMsa 6UonorMmn HavyaTb npouecc
dopmupoBaHus obwei komneteHuun «Mcnonb3oBaTb COBpPEMEHHblE CpefCTBA



NOWUCKa, aHaNn3a v MHTepnpeTaumm nHGopmaunmu, u MHHOPMALMOHHBIE TEXHONOTUH
AN BbIMONHEHMA 3afay NpodeccUoHaNnbHOW AeATenbHOCTUY». B npunoxeHun 2
NpefCTaBNEH aHANM3 CTPYKTYPbl IMYHOCTHBIX U METANpPeAMETHbIX Pe3yibTaToB W
06w Mx KOMNEeTEHLUH, hopmupyembix B npouecce U3yyeHus
o6weobpasoBaTenbHoON ancuunanHbl «bnonorns». OyeBupHa BbICOKAs CTeNeHb
CUHXPOHU3ALMMN CTPYKTYPHBIX KOMNOHEHTOB O6LWMX KOMNETEHLUIA C TIMYHOCTHBIMM
W MeTanpeaMeTHbIMKU pe3yibTaTaMu, YTO JAeT OCHOBAHMUA pacCMaTpuBaTh fanee B
MeToauke TONbKO OOLWME KOMMETEHUMM KaK CKBO3Hble, (opMupylowmecss Ha
npoTsXeHun ocsoeHuna ctygentamu ONMOT CIO.



2. MNopxopbl K npenopaBaHuio 06ueobpa3oBaTeNbHON  AWUCLUMIUHDI
«buonorua» npu peanusaumm cpegHero obuero obpasoBaHus B npepgenax
ocBoeHusi ob6pa3oBaTenbHOM nNporpaMmbl CpefiHero npogeccMoHaNnbHOro
obpasoBaHus Ha 6a3e 0CHOBHOrO 06UEero 06pa3oBaHus

2.1. MnaHupyemble  pe3ynbtaThl  ocBOeHMss  06weobpa3oBaTesnibHOM
aucumnauHbl buonorus. YctaHoBneHue B3aMMOCBA3U pe3yibTaToB 00yyeHus
c npodeccCUOoHaNbHbLIMU KOMNETEHLUAMU

Pesynbtatel  0byyeHus  no  obuweobpa3oBaTenbHOM  AUCLMUNAKHE
(hopMYNUPYIOTCA C YYETOM:
e o6wux ycraHoeok ®roC COO0 (npeameTHble pesynbTaThl MO
aucuunauie) n ®rOC CNO (npodeccnoHanbHble KOMNETEHLUN);
e obecneyeHus NpeemMCTBEHHOCTU Mexay COAEpXaHneMm
o6ueobpa3oBaTeNnbHbiX M MPO(ECCUOHANbHLIX  AUCUMMAMH 3@  cyeT
cornacoBaHus npeameTHbix pe3ynbTatoB ®TOC COO ¢ npodeccmoHanbHbIMK
komneteHumamu ®roc Cno.
®roc CO0 npepbasnset cnegyiole TpeboBaHUA K NPeaMETHbIM pe3y/ibTaTaM:
e (hOpMYNUPYIOTCA B JEATENbHOCTHOW popMe C yCMNeHMEeM aKLEHTa Ha
NPUMEHEHUE 3HAHUN U KOHKPETHLIX YMEHUI;
e obecneynBatot BO3MOMXHOCTb AanbHenwero yCNewHoro
npotheccnoHanbHoOro 0byyeHns n npotheccMoHanbHOM AeaTenbHOCTH.
Wcxops n3 TpebosaHus ®roC COO0 o NpMMEHUMOCTM 3HAHWA U YMEHWI B
peanbHOW XWU3HM M NpodeCcCUOoHaNbHOW [eATeNbHOCTH, Y 0OyYaloWMUXCs No
3aBeplleHnn Uu3yyeHus OGuonorum Ha 0OA30BOM YpOBHE [JOMKHO OblTb
copmupoBaHa CcoOCTBEHHAs MNO3MLUMA NO OTHOWEHUID K OUONOrMYeCKOil
WHDOPMALMK, MONYYAEMOW U3 Pa3HbIX WMCTOYHUKOB, BRALEHWE OCHOBHbLIMM
MEeTOAaMW HAy4yHOro Mo3HaHUs NpU OMONOTMYECKMX UCCNEA0BaHMAX M OLEHKA
aHTPOMONOTrMYECKNX W3MEHEHMIA B npupofe, ANA OTAENbHbIX HanpaBleHWUN
NOArOTOBKM  [O/KHO  ObITb  [OMNOAHWUTENbHO  CHOPMUPOBAHO  yMEHMe
CaMOCTOATENIbHO CNAAHMPOBATb M NPOBECTM OUONOTMYECKMIA IKCNEPUMEHT,
cobniofas ITMYeCKMe HOpMbl U 3KOOTYeckne TpeboBaHus.

[aHHble  TpeboBaHWMs  CBMAETENbCTBYIOT O  BLICOKOW  NPaKTUKO-
OPUEHTUPOBAHHOCTU  OUCLUMMAWUHBI U HeobxoaumocTn  (HOpPMUpPOBAHUS Y
06yUaIoLMXCA UCCNeA0BATENbCKONO MbIWIEHMA B NpoLecce 0byyeHus.



Wcxopa w3 Tpebosanua @roC COO0 o6 wcnonb3oBaHMM NpepMeTHbIX
pe3ynbTaToB ANA AanbHeiwero npodeccuoHanbHoro obpasoBaHua Heobxoaumo
BbIABUTb Npodeccunm U CneumanbHOCTU, NPU OCBOEHUM KOTOPLIX Pe3ynbTaThl
obyyeHus no 6Guonormm OyayT ABAATBCA OCHOBOM Ans  (opMUpoBaHMUSA
npodeccMoHanbHbix  KomneteHuuit. CornacHo  nepeyHa  npodeccuin  u
cneuuanbHocTei  cpefHero  npodeccuoHanbHoro  obpas3oBaHua  (Npukas
MununctepcTea npocseweHuna Poccuinckon ®epepaumm ot 17 maa 2022 r. N 336) k
TakuM npodeccuam W CneuuanbHOCTAM OTHOCATCA Clefylolme YKpYNHEHHblE
rpynnel: 19.00.00, 20.00.00, 29.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00,
35.00.00, 36.00.00, 43.00.00, 44.00.00, 49.00.00. [na npodeccuin u
CneuuanbHOCTeN 3TUX YKPYMHEHHBIX FPyNn LienecoobpasHo u3yyeHne 6uonorum ¢
BbIENEHNEM AONONHUTENbHbIX YACOB.

CoBokynHocTb Tpe6oBaHnin ®IOC COO Kk npegMeTHbIM pe3ybTaTaM 0CBOEHUS
00Weob6pa3oBaTeNbHON  AUCUMNAUHBL  «Buonorus», a TaKKe CTPYKTYpHble
INeMeHTbl (3HaHMA W ymeHua) npodeccuoHanbHbix komnetenuunin ®FOC CMO
COOTBETCTBYIOWMUX CheuuanbHocTeir/npodeccuini 3apaloT obliMe YCTaHOBKM K
COAEpPXaHU M K 3nemeHTam npodeccumoHanuzauun Of. [ns onpepeneHus
CTPYKTYPbl 1 COAEPXaHMA AUCUMNAWHBL  JOMKHbI  ObiTb  CHOPMYNMPOBaHDI
pe3ynbTaTbl 00Y4YEeHMA C Y4ETOM 33aHHbIX 06LMNX YCTAHOBOK.

Pe3ynbtathl 00yyeHUs onpefensior, 4Tto obyvaloumecs [AOMMKHbI 3HATb,
MNOHMMATb W [AEMOHCTPUPOBATL MO 33BEPLIEHUN W3YYEHUA  AUCLUMAUHBI.
Pe3ynbTtathl 06y4YeHWs 3aKnagbiBaloT OCHOBY y4eOHOro npouecca no JUCUUnInHe,
Ha 6a3e KoTopoit BNocneAcTBum Gopmupyercs:

® CTpYKTypa W COAepXaHue AUCLMUNAUHbI;
® cucTeMa YyyebHON [AeATEeNbHOCTM W OLEHOYHbIX MEpONnpUATUIA,
obecneynBatowasn LOCTUXEHME 3aNNaHUPOBAHHbLIX Pe3ybTaToOB 0OYUYEHUS;
® cuctema y4yebHbIX MaTepuanos, Heobxoaumas Ans opraHM3auuu
0byyeHus.
Pe3ynbTathl 06y4eHusa no gucuunnuHe buonorus

OcHoBononarawowmm TpeboBaHUEM K pe3ynbTaTaM OCBOEHUs OUONOruu
ABNAETCA CHOPMUPOBAHHOCTL Yy 00OyYalOWMXCA YMEHWUIA XapaKTepu3oBaTb
CTPYKTYPHO-(PYHKLUMOHANbHYIO OPraHu3aumMio KIeTKM Ha OCHOBe HabnoaeHus,
NPOrHO3MpPOBaTh BO3HUKHOBEHWE NMPU3HAKOB B XOA€ UHAMBUAYANbHOIO Pa3BUTHUS
OpraHM3mMoB, aApPrymeHTUpoBaTb HeOOXOAMMOCTb COXpPaHeHUs MHOroobpasus
OpraHM3MoB C Lenblo OGepeXXHOro OTHOWEHMA K OKpyXaloleh cpefe, a TaKke



BbIABNATD NPUYUHHO-CNEACTBEHHbIE CBA3U MeXay nccnegyembiMu
buonormyeckMmu 06beKTaMmn, NpoLeccamm v ABIEHUAMU.

C yyeTom BbIlECKA3aHHOrO Ha puUc. 1 npefCcTaBaeHbl KNOYEBbIe pe3ynbTaThl
obyyeHus no pucuunnuHe buonorus, chopmyanpoBaHHbIE HA OCHOBE aHanW3a
Tpe6osanuit ®roC CNO » ®roC CO0 B COOTBETCTBUM C KOHUENUUEN «MUKPO-,
MAKpO- U Merammpy», HanpaBAEHHbIX Ha U3yYeHUEe pa3HbIX YPOBHENH OpraHu3auuu
XUBOW MaTepum.

PO 3. AprymeHTMpOBaTb HE06X0A4MMOCTb
PO 1. XapakTepu3oBaTb CTPYKTYpHO- COXpaHeHUs MHOroo6pasus opraHu3moB ¢
GYHKLMOHAIBHYIO OPraHU3aLuio KNeTku Lenblo 6epe>XHOro OTHOLLEHMs K
Ha OCHOBe HabnwaeHun OKpYy>XXaloLLeli cpeae

buonorusa
PO 4. BbifBNATb NPUYUHHO-CNEACTBEHHbIE

PO 2. MporHo3upoBaTh BO3HUKHOBEHME CBSA3M MeXzay 6ronoruyeckumm
NPUIHAKOB B XOAE MHAMBUAYANLHOTO 06BLeKTaMu, NpoLeccaMm 1 ABNEHUAMM

PasBUTMA U pa3MHOXEHWsl OPraHN3MoB nyrem nccnesoBaHuUi Ha XXMUBbIX 06beKTax

Puc. 1. KnioueBble pe3ynbraTel 06y4yeHns no aucumunnmve buonorus

CornacHo npeanoXeHHoW cxeme, B aucuunnuHe buonorus moryt 6bITh
BblAeneHsl 5 moayna:

Mogynb 1: Paspgen 1. Knetka — CTPYKTYPHO-(YHKLMOHANbHAA efumHuLa

XUBOTO.

Mogaynb 2: Pazgen 2. CtpoeHue u hpyHKUUM OpraHu3ma.

Moaynb 3: Pazpen 3. Teopus asonoumnun. Pasgen 4. Ikonorua.
Mopynb 4: Pazpen 5. buonorusa B Xusuu.
Mopynb 5. Pazpen 6. bnoskonornyeckue uccnegoBaHus.

Mooynu npencTaBasailoT NpeAMETHOE COAEpXaHWe COOTBETCTBYIOLLErO
pe3ynbtata ob6yuyeHus. [lepBbiii pe3ynbTaT o0byyeHUs — «xapaKTepu30BaTb
CTPYKTYPHO-(PYHKLUMOHANbHYIO OPraHM3aumMio KNeTKW Ha OCHOBE HabtofeHnin» —
onpegenseT coaepaHme 6a3oBoro YypoBHsA (MHBAPUAHTHOrO), HE 3aBUCALLETO OT
HanpasneHnusa Ol CMNO. Bropoi# pe3ynbtar 00yyeHUs — «NPOrHO3MPOBATH
BO3HMKHOBEHME NMPU3HAKOB B X0[€ WHAMBULAYANbHOrO PA3BUTUA U PA3MHOXKEHMSA
OpraHuM3mMoB» — UM TPeTuil pe3ynbtaT o0Oy4Y4eHUs — «aprymMeHTUpoBaTb
He06X0AMMOCTb COXPAHEHWA MHOroo6pa3vs OpraHW3MOB C LEeNblo GepexHoro
OTHOLWEHUSA K OKpyXalowen cpeae» — MNO3BONAIOT OTOMpATb COAepKaHue W
OLEHOYHble CpeacTBa B 3aBUCMMOCTM OT CMeUMaNnbHOCTM uan npodeccuu.
YeTBepThlili pe3ynbTaT 00yYeHUA — «BbIABAATL MPUYUHHO-CNEACTBEHHbIE CBA3M
Mexgy Ouonorumdeckumu ob6bEKTAMW, nNpoueccaMm UM ABNEHUAMU  NyTeM
NCCNefoBaHUA HA XUBbIX OOBLEKTAx» HanmpaBfeH Ha (opMUpoBaHWUE YMEHUW

10



BbIABWUIATb TMNOTE3bl, MPOBEPATb WX IKCNEPUMEHTANbHbIMU  CpPefCTBaMMY,
(dbopmynupysa uenb UCCNefoBaHWUA, aHANU3UPOBATL MOJIyYEHHble pe3ynbTaTtbl U
Aenatb BbIBOAbI.

[lanee, npu NpoeKTUPOBAHUM METOAMKM, KNlOUYeBble pe3ynbTaTbl 00YYEHMUS
[eKOMNO3MpylOTCA Yepe3 cucTemy 6Gonee NpoCTbIX YMEHUW UM 3HAHWWA, OCBOWB
KOTOpble 00yyatowWwmecs JOCTUTHYT KIOYEBbIX pe3ynbTaToB 00yyeHus.

KnioueBble pe3ynbTathl Mo gucumnaute buonorus obecneunBaioT NpaKkTUKO-
OpPUEHTUPOBAHHbIA NOAXOA B €CTeCTBEHHOHAYYHOM 06pa30BaHMKU WU HanpaBieHbI
Ha pa3BuUTME Y 00YYalOLWMNXCA UCCNe0BaTENbCKOrO MbIWIEHUA U NpuobpeTeHmne
NPaKTUYECKOro OnbiTa Npu peleHn npodeccMoHanbHbIX 3a4au.

Ona onpepeneHua NoOrukn GHOPMUPOBAHUA  KIOYEBLIX Pe3ynbTaToB
00y4YeHUs OCYLEeCTBAAETCA UX AeKOMNO3MLUMS Ha Bonee NpocTble cocTaBnsolMe —
3HAHUA, yMEHUA U HABbIKM. B 0OCHOBE leKOMNO3UL MM PE3YNbTATOB 00YUYEHNA NEXUT
npeacrasieHne 06 opraHu3auun MbICIUTENBHLIX MPOLECCOB B BUAE MepapXum
YPOBHEN MbICNIUTENLHON [eATeNbHOCTH, NpeAcTaBAAlWeiln nociefoBaTeNbHbIN
NyTb BOCXOX[EHMA OT NpOCTelillero ypoBHs 3anOMUHaHKUA UHbOpMauuu K bonee
C/IOXHbIM YPOBHAM MO 6 OCHOBHbIM CTyneHaM: [omHute, MoHumars, MpumeHaTs,
Anann3uposatb, OueHusats, Co3pasartb [3]. 3agaya npenogaBaTens — pasioxuTb
pe3ynbTaTbl 0O0Y4YEHWA NO YPOBHAM MbICAUTENbHOW [LEATENbHOCTU, TEM CaMbIM,
3a0XMUB NOCneaoBaTeNbHyl0 NOrMKYy WX (opMUpOBaHMS B Xxoae yuyebHOro
npouecca. [eKomMno3uuua KAYEBbIX pe3ynbTatoB 1-4 noCTpoeHa no
YHUBEpPCanbHON Cxeme, KOTOpas npeanonaraer gefneHue Kaxgnoro pesynbrara Ha
TPU NOApe3ynbTata, rae nepsblil Nogpe3ynbrar HanpasieH Ha GopMUpOBaHUeE y
obyYalolUMXCs  3HaHMWIA, BTOPOM — Ha (HOPMUPOBAHME YMEHUI pelaTb
buonoruyeckmne 3aja4ym pasHblx TUMOB, TPETUI — Ha HOPMUPOBAHME CNOCOOHOCTE
B 0011aCTU NNAHMPOBAHMA, NPOBEAEHNA U 0OPAOOTKM pe3ynbTaToB OUONOTUYECKMX
nccnefoBaHum.

B xoae nekomnosuuun nepBoro pesynbrata 0byvyeHUs — «xapaKTepu3oBaThb
CTPYKTYPHO-(PYHKLMOHANbHYIO OpPraHU3aLmMio KNeTKM Ha OCHOBe HabnioaeHusy,
KoTopbld dopMmupyeTca B npouecce W3yYeHUA AOOPraHU3MEHHbIX CUCTEM U
BKNIOYAeT B Cebf MONEKYNApPHbIA M KNETOYHbIA YPOBHWU OPraHuU3aLMUM KUBOW
MaTepuu nojiyyeHbl TpU Noapesynbrara.

Pe3ynbTat 1.1 cOOTBETCTBYET YPOBHIO KMOHUMATb» TAKCOHOMUU bayma, HoCuT
TeOpeTUYeCKUin xapakTep M HanpaBNeH HAa OCBOEHMe 0OYYAKLWUMUCA CUCTEMbI
3HAHWI 06 06LWMX 6MONOTNYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUAX, NpaBuUnax,
NOHATUIA O MONEKYNAPHOM U KNETOYHOM YPOBHAX OPraHuU3aLumn XXUBOK MaTepuu.
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Pe3ynbTtathl 1.2 1 1.3 COOTBETCTBYIOT YPOBHIO «MPUMEHSATHY», HOCAT NPAKTUKO-
OPUEHTUPOBAHHbI XapaKTep U HanpaBieHbl Ha Pa3BUTUE Y 0OYYAIOLWMXCS YMEHWIA
pewartb OuonorMyeckue 3agayu M NpoBOAUTb HabnoaeHUs 6GMONOrUYeCcKUX
00BEKTOB HAa MOJIEKYNAPHOM W KNETOYHOM YPOBHSX XWUBOW MaTepuu, a Takxke
NCCNefoBaTeIbCKUX KOMMETEHLMIA U HA NPUOOPETEHNE UMU HABLIKOB BbIMOJHEHMUA
NabopaTopHbIX IKCNEePUMEHTOB.

B tabnuue 1 npepctaBneHo pacnpegeneHune tpebosaHuit ®r0C COO no
npeaMeTHbIM pe3ynbTaTaM AUCLUNAUHbI.
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Tabnuua 1

CooTBeTcTBME pe3ynbTaToB 06yueHus no buonorum
Tpe6oBaHuam ®roC CO0

Pe3synbTatbl 06yvyeHus

Tpebosanus ®roc C00

ba3zoBblit Yrny6neHHblil
1.1. XapakTepu3oBaTb CTPOEHUE U PYHKLUM 9.14.26 9.14.1y
OCHOBHbIX 6UONONNMEPOB, KNETKU U ee 9.14.36 9.14.2y
CTPYKTYPHbIX 3/1IeMEHTOB 9.14.56 9.14.3y
9.14.66 9.14.4y
9.14.76 9.14.5y
9.14.86 9.14.6y
9.14.106 9.14.7y
9.14.8y
1.2. Onpepenatb pe3ynbTaThl U3MEHEHUA 9.14.26 9.14.5y
reHeTUYeCcKoro Koja B npoLueccax MaTpuyHoro 9.14.36 9.14.7y
CUHTE3a 9.14.86
1.3. OpraHu3oBbIBaTh HabnaeHUe 9.14.16 9.14.1y
6MoNOrMYecknx 0O6LEKTOB Ha MONIEKYIAPHOM U 9.14.26 9.14.2y
KNeTO4HOM YpOBHe 9.14.36 0.14.3y
9.14.56 9.14.4y
9.14.66 9.14.5y
9.14.6y
9.14.7y
9.14.8y
2.1. XapakTepu30BaTh 3Tanbl UHAUBUAYATBHOTO 9.14.16 9.14.1y
PasBUTUA U PA3MHOXKEHUA OPraHM3MoB 9.14.26 9.14.2y
9.14.36 9.14.4y
9.14.46 9.14.5y
9.14.66 9.14.6y
9.14.86 9.14.11y
9.14.106
2.2. Onpepenatb BO3MOXHOE BO3HUKHOBEHME 9.14.16 9.14.1y
HacneaCcTBEHHbIX MPU3HAKOB 9.14.26 9.14.2y
9.14.36 9.14.5y
9.14.46 9.14.11y
9.14.86
9.14.106
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2.3. AHanu3npoBaTb 0COBEHHOCTM 9.14.16 9.14.1y
UHAMBUIYAIbHOTO pa3BUTUA OpraHM3MOB B 9.14.56 9.14.2y
pasNnYHbIX yCIOBUAX 9.14.106 9.14.3y
9.14.5y
9.14.8y
9.14.11y
3.1. OnucbiBaTh BO3HUKHOBEHUE MHOr000Opa3us 9.14.16 9.14.2y
OpraHW3MOB W UX B3aUMOLeNCTBME C 9.14.26 0.14.4y
OKpyXKawlLen cpego 9.14.56 9.14.5y
9.14.66 9.14.6y
9.14.76 9.14.7y
9.14.86
9.14.96
9.14.106
3.2. BbibupaTb Mepbl ans nogaepKaHus 9.14.16 0.14.1y
YCTOWYMBOTrO pa3BuUTUA 6Guocdepsl 9.14.26 0.14.2y
9.14.56 9.14.3y
9.14.66 9.14.4y
9.14.76 9.14.5y
9.14.86 9.14.6y
9.14.96 9.14.7y
9.14.106 9.14.8y
9.14.9y
9.14.10y
4.1. OnucbiBaTh METOAbI OMOIKONOTUYECKUX 9.14.16 9.14.1y
nccnenoBaHum 9.14.56 9.14.3y
9.14.66 9.14.4y
9.14.76 9.14.6y
9.14.7y
9.14.8y
9.14.9y
9.14.10y
4.2. MnaHnpoBaTb 6MONOrMYecKUin akcnepumeHt | 9.14.16 9.14.1y
9.14.56 9.14.3y
9.14.66 9.14.4y
9.14.76 9.14.6y
9.14.7y
9.14.8y
9.14.9y
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9.14.10y
4.3. NpoBoANTL GUONOTUYECKMIA IKCNEPUMEHT 9.14.16 9.14.1y
9.14.56 9.14.3y
9.14.66 9.14.4y
9.14.76 9.14.6y
9.14.96 9.14.7y
9.14.106 9.14.8y
9.14.9y
9.14.10y
4.4, NHTepnpeTMpoBaTth NOCNEACTBUA BAUAHUA 9.14.16 9.14.1y
(haKTOpPOB Ha OpraHu3Mmbl 9.14.56 9.14.3y
9.14.66 9.14.4y
9.14.76 9.14.6y
9.14.96 9.14.7y
9.14.106 9.14.8y
9.14.9y
9.14.10y

MockonbKy pe3ynbTathl 060yyeHus 1.1-4.4 0THOCATCA K NpeaMeTHOW 06NnacTu
06We06pa3oBaTeNbHOM AUCUMNAKHBI, Tabnnua aaeT npeacTaBieHune 06 obbeme
BPEMEHMU, KOTOPbIA HEOOXOANMO BbIAENNTb U3 06LWel TPYA0EMKOCTI AUCLUNIUHSI
Ha hOpPMUPOBAHME KAXLOIO pe3ybTraTta.

[lekomMno3uums pe3ynbtTaToB 00Oy4yeHMs, C COAEPXKaHMEM U OLEHOYHbIMU
MEepPONpPUATUSMU UCLMTAKHBI, OyayT NoapoOHO paccMOTpeHbl B pasaene 3.2 «Yyet
npoteccnoHanbHOM HanpasaeHHOCTH B 06Weobpa3oBaTeNbHOM NOLTOTOBKEY.
2.2. OnpepeneHne CTPYKTYpPbl W COAEPXAHWUA AUCUMIUIMHBL C YYETOM
3annaHMpPOBaHHbIX pe3ynbTaToB 06yYeHuUs

MpoeKkTMpoBaHue pe3ynbTaToB obyyeHun npegnonaraeT nx
nocnefoBaTeNbHy0  JEKOMNO3MLUMIO OT  BbICIUIMX YPOBHEWA  MbICAUTEBHO
AeATeNbHOCTM K HU3WWM, YTO MO3BOJSAET BLICTPOUTb NOTUYHYID W MOHSATHYIO
cuctemy GOpMUPOBAHUSA pPe3ynbTaToB B npouecce obyyeHus. Takoi nogxon
Nno3BONSET ONpeaenuTb CTPYKTYPY W  COAEpXaHue AUCLUMMNAWHBI  NyTeMm
COMOCTABNEHMA C [JEKOMMNO3UPOBAHHbLIMU pPe3yNbTaTaMu COOTBETCTBYIOLUX UM
pa3fenoB M TeM [UCUMUNAUHbLL, B XOA4E€ M3Yy4YeHUs KOTOPbIX OHM MOryT ObiTh
copMMpPOBaHbI.

B Tabsnunue 2 npuBeaeHa CTpyKTypa ancuunanMHbl bruonorus, chopmmpoBaHHas
C YYETOM pe3ynbTaToB 00yyeHus.
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Tabnuua 2
CTpykTypa aucuuniauHsl buonorunsa

Ne Mopynb / paspgen gucumnauHbl Pe3synbTar 06yyeHus

PO 1. Xapaktepu30oBaTb CTPYKTYpHO-
(YHKLMOHANbHYIO OPraHn3aLMIo KNeTKM Ha
OCHOBe HabnwaeHUs

Paspen 1. KneTka — cTpyKTypHO-
byHKLMOHANbHAA e MHULA XKNBOTO

PO 2. porHo3upoBaTb BO3HUKHOBEHUE

2 |Pa3pen 2. CtpoeHue u hyHKLMUM OpraHM3Ma |NpU3HAKOB B XOA€e UHAWBUAYANbHOTO Pa3BUTUSA

U Pa3MHOXE€HUA OPpraHU3MoB

3 |Pa3pen 3. Teopus 3onioyuu PO 3. AprymeHTHpoBaTh HEO6XOAUMOCTb
COXpaHeHMs MHOr006pa3ns OpraHU3MoB C

4 |Paspen 4. Ikonorms LeNbto GepexKHOro OTHOLWEHUs K OKpYXKaloulen
cpene

PO 2. MporHo3upoBaTtb BO3HUKHOBEHME

5 |Pa3pen 5. buonorus B u3Hu MPU3HAKOB B XOA4e UHAUBUAYANbHOTO Pa3BUTUS

N PAa3MHOXEHUA OPraHU3MoB

Paspen 6. buoskonornyeckue MeX [y GUONOrMYecKUMM 0ObeKTaMu,

Ha XXUBbIX 0OBbEKTAX

Takum o6pa3om, CTpyKTypa AMCUMNAWHbI Bbuonorus BknouyaeT 6 pasaenos,
OCHOBHble UAAKTUYECKME eAUHNLbI COREPXKAHMA KOTOPbIX MPeaCcTaBaeHbl HUXKeE.

B nepsbin pasgen sowno 9 tem. W3yyeHune paHHOro paspgena no3BoauT
copmupoBath y obyyatowmxca npeacTaBaeHne o CTPoeHuu, GYHKLMOHUPOBAHUM
W CBOWCTBAX KNETOK, MX CTPYKTYp M Ouomonekyn knaccuduuuposatb MX Mo
pas3nuyHbiM napameTpam. [103BOAUT OPMEHTUPOBATLCA B OCHOBHbLIX MpoLeccax
MNacTMYECKOr0 M 3HepreTMyeckoro  obMeHa,  MATPUYHOrO  CUHTE3a,
XapaKTepPU30BaTb XMU3HEHHbIE LUKNbI KNeTOK. B xoae BbIMONHEHUS NPaKTUYECKUX,
nabopaTopHbIXx paboT obyyalolMecs OCBOST HABbIKM MPOBeAeHUs HabMOAeHUI
bMonornyecknx OoOBLEKTOB Ha MONEKYNAPHOM W KIETOYHOM YPOBHAX KMBOW
MaTeEpMM, a TaKXKe MCCNefoBaTENIbCKME KOMMETeHUMM, NPUOOPETYT HABbIKM
BbINOIHEHUSA 1abOPATOPHbIX IKCNEPUMEHTOB.

Bo BTopom pasgene 12 Tem HanpaeneHHbIXx Ha ¢dopMUpOBaHUE Y
00yYaloUIMXCA CUCTeMbl 3HAHMIA O CTPOEHUM OPraHU3MOB, UX OHTOreHese,
Pa3MYHbIX Cnocobax Ppa3MHOXEHWs, HACNeACTBEHHOCTM W U3MEeHYUBOCTH
OpraHuM3MoB. B xopie u3yyeHns matepnanos pa3zaena CTyaeHTbl NPUOBPETYT HaBbIKK
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npoBeAeHUs HabNOAeHN BUONOrMYeCKMX 0OBEKTOB HA OPraHM3MEHHOM YPOBHE, a
TaKXXe nosy4yaT BO3MOXHOCTb MPOrHO3MpOBaTh BEPOATHOCTb NPOSABNEHUA
NPU3HAKOB OCHOBBLIBASAICb HA 3HAHUAX FeHeTU4yecKux 3akoHoB. OpueHTauua Ha
npoteccuoHanbHyl0 HanpaBleHHOCTb 06yyeHMs [ocTUraeTcs 3a cyeT nopbopa
06beKTOB M3yyeHus «HenoBek», « KuBOTHbIE» Unn «PacTeHns» B 3aBUCUMOCTM OT
HanpaBneHus obyyeHus.

TpeTun pasgen BKAKYAeT 5 TeM HanpasfiieHHbIX HA (OpPMUPOBAHUE
NOHATUIAHOW 6a3bl 3BOIOLUMOHHOIO Y4yeHMs, KoTopas MO3BOAMUT 0byyatrowmmcs
onucaTb BO3HUKHOBEHWE MHOr00Opa3na opraHn3mos.

YeTBepTbll pasfen COAepXUT 5 Tem, U3yyeHUe KOTOPbIX MO3BOAUT
copmupoBaTh JIMYHYIO MO3ULMIO MO OEpeXHOMY OTHOLWEHWIO K Mpupoae W
COOCTBEHHOMY 3[10pPOBbIO, Pa3BUTb KPUTUYECKOE MblWINEHWE Yepe3 OCBOEHUe
Hay4yHOro MeTofa No3HaHuA. MccnepfoBaHne B pamKkax 1abopaToOpHbIX 3aHATUM
ycnoBuin Tpypa Oyayuweir npodeccunm NOMOXET NPOAEMOHCTPUPYET BAUAHUE
BHEWHMUX YCNOBUIA HA OPraHW3M 4YenoBeKa, a BAMAHME OTXOLOB MPOU3BOACTBA -
BAMAHME HA OKPYKAIOLWYIO CPeay.

MATbI pa3fen ABNAETCA NPUKNAJHBLIM U NOCBALLEH GOPMUPOBAHUIO YMEHUA
KPUTUYECKM aHAnW3MpoBaTb AOCTOBEPHOCTb MHGMOPMAUUMU U3 PaA3TUUYHBIX
WCTOYHUKOB, yMEHUE OLLeHUBATb ITUYECKME AaCNeKTbl COBPEMEHHbIX UCCNeA0BaHMIA
B 006facT OMOTEXHONOTUM U TEHETUYECKUX TEXHONOTUIA (KNOHUPOBAHMUE,
WCKYCCTBEHHOE OMAOA0TBOPEHUE, HANPABNEHHOE U3MEHEHME FeHOMA U CO3faHue
TPAHCTEHHbIX OPraHU3MoB).

Wcnonb3oBaHue HayyHOro metoga B pasgene 6 «buoskonornyeckue
nccnefoBaHMA» MO3BONUT CHPOPMUPOBATL HABLIKM MAAHUPOBAHUA U NPOBELEHUSA
COOCTBEHHbIX OMO3KONOrMYeCcKMX 3KcnepumeHToB. Lnpokas npumeHUMOCTb
HAay4YHOro MeToAa NO3HAHMA NO3BOMUT BbIABUIATb FMNOTE3bl ANA NOATBEPKAEHUS
WAM  ONPOBEPXEHUs  COOTBeTCTBylOWMe  NO6GbIM  NpodeccHoHanbHbIM
HanpaBieHHOCTAM obyyeHus. B pamkax paHHoro paspena OypeT peann3oBaH
y4yebHO-1ccneaoBaTeNbCKUN NPOEKT.

Mocnepyowas fekomno3nums pesynbTaTtoB obyyeHus 1-4 no3sonser
onpeaennTb NOTUKY CTPYKTYPUPOBAHUA MaTepuana B pamKax Ka)goro paspgena
AVCUMNAUHBL, ONpeaenuTb 00beM U CofepKaHue KawpoW Tembl, BXoAAllei B
pasgen. llonHaa CcTpyKTypa AWCUMNAMHBI NpUBEAEHA B METOAMYECKOW KapTe
(npunoxeHue 1).

CornacHo ®I0OC COO npegmeTHble pe3ynbTaTl Ha 0a30BOM YpOBHE
OpUEHTMPOBaHbI Ha obecneyeHne NpeuMylLeCTBEHHO 06WeoOpa3oBaTeNbHOW W
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00LWeKyNbTYPHOW NOAroTOBKM. [peaMeTHble pe3ynbTaThl HA yriybaeHHOM ypoBHe
Ha NOArOTOBKY K nochnegylolwemy
npodeccMoHanbHOMy 00pa30BaHMIo, Pa3BUTUE WMHAUBMAYANbHBIX CMOCOOGHOCTEI

OPUEHTUPOBAHDLI npenmyuleCTBeHHO

obyualouwmxcs nytem 6osnee rnybokoro, Yyem 3TO npeaycMatpuBaetcs 6a30BbIM

KYPCOM, OCBOEHMA OCHOB HayK, CUCTEMATUYECKNUX 3HAHMUI U CNOCOOOB AeiCTBUiA,
NPUCYLIMX AAHHOMY Yy4eOHOMY npeameTty.
B Ttabnuuax 3 M 4 OTpaxeH MNOAXOM K OnpeaeneHuto COAepXKaHus U

TPYLOEMKOCTW Pa3fenoB AUCLMNANHBI HA AAHHbIX YPOBHAX.

Tabnuua 3
CTpykTypa ¥ TpyAOEeMKOCTb aucuMniauHbl buonorus (6a3osbit ypoBeHb,
BapuaHTt 1)
Tpypoemko
Ne Moaynb / pasgen AMCUUNAUHDI PesynbTat 06yyeHus mclfb "
PO 1. XapakTepn3oBaTb CTPYKTYPHO-
Pazgen 1. Knetka — cTpyKTypHO- P P PYKTYP
1 (hYHKLMOHANBHYIO OpraHn3aLmio KNeTku 18
(yHKLMOHaNbHAA eAUHULA XUBOTO
Ha OCHOBE HabnoAeHUs
PO 2. lNporHo3npoBaTb BOSHMKHOBEHUE
Pazgen 2. Crpoenue u dyHKLUK
2 NMPU3HAKOB B XO4e UHAMBUAYANLHOIO 20
opraHu3ma
pa3BUTUA M pa3MHOXEHUA OPraHU3MOB
3 |Paspen 3. Teopus ssontouum PO 3. ApryMeHTUpOBaTh HEOOXOAMMOCTb 8
COXpaHeHUs MHOrooOpa3uns OpraHU3MoB
4 |Pasgen 4. Ixonorus C LUe/blo BEPEHOr0 OTHOWEHMA K 18
OKpyXatwolen cpege
Pasgen 5. buonorua B u3Hu PO 2. [porHo3mpoBaTb BOZHUKHOBEHME 8
5 NPWU3HAKOB B X04€ MHANBULYANbHOTO
pa3BUTUA M pa3MHOXEHUA OPraHU3MOB
Tpy#oeMKOCTb OUCLUNINHBI 72
Tabnuua 4
CTpyKTypa 1 TpyA0EMKOCTb AUCUMNANHL buonorus (6a3oBbiilt ypoBeHb,
BapuaHt 2)
Tpynoemko
Ne Mopynb / pasgen aucumMnanHbI Pe3synbTat 00yueHus psz "
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PO1.X -
Pazgen 1. Knetka — cTpykTypHO- apakTepnsoBatb CTPYKTYpHO

(YHKLUMOHANBHYIO OpraHn3aLmio KNeTku 36
(YHKLUMOHANbHAA €MHNLA KNBOTO

Ha OCHOBE Ha6ﬂIO,U,eHM$I

PO 2. lMporHo3npoBaTb BO3HUKHOBEHUE
Pazgen 2. CtpoeHune u dyHKLUK
2 NPWU3HAKOB B X0A€ WHANBUAYANbHOTO 44

opraHusma
Pa3BUTUA 1 PA3MHOXKEHMA OPraH13MOB

3 |Pa3pen 3. Teopus 3sontoLuu PO 3. AprymeHTUpOBaTh HEOOXOAUMOCTb 16

COXpaHeHUs MHOroobpasus OpraHM3mMoB
C Liesiblo 6epeKHOro OTHOLWEHMUA K 26
OKpyxatwolen cpege

4 Paspen 4. 3konorus

PO 2. MporHo3npoBaTh BO3HUKHOBEHWE
5 |Pa3pen 5. buonorus B }K13Hu NPU3HAKOB B X0Ae UHAUBUAYANbHOTO 8
Pa3BUTUSA U PA3MHOMXKEHWUSA OPraHU3MOB

PO 4. BbisBNATb NPUYMHHO-
CNefCTBEHHbIE CBA3U MeXay
Paszpen 6. bnoskonoruyeckue
6 ouonornyeckumm obbeKTamu, 14
nccnesoBaHus

NpOLEeCcCcamMu v ABAEHUAMU NyTEM

“ccnefoBaHUt Ha UBbIX 06bEKTAX

TpyAaoeMKOCTb AUCLUNINHDI 144

2.3. Pa3paboTKa cucteMbl OLl@HUBAHUA NO JAUCLUNIIUHE

B npeablaywem nyHkTe ObINM MpefcTaBieHbl pe3ynbTaThl 00yyeHMs o
pucumnaune buonorusa, chopmynnpoBaHHele ¢ yyetom ®r0C COO (npeameTHble
pesynbtathl) u ®FOC CNO (npodeccumoHanbHble KomneTeHuuu). PesynbTaThbl
0byyeHUs ABNAIOTCA OCHOBOW ANA NMPOEKTUPOBAHUA CUCTEMbl OLEHMBAHUA NO
AWCUMNAUHE U OCO3HAHHOTO BbIGOpPA METOL0B, CPELICTB U TEXHONOT U 0OYYEHMUS.

Cuctema oUeHMBAHUA — KOMMAEKC (OPMUPYIOWKUX U CYMMUPYIOLLUX
OLeHOYHbIX MEpPONpUATUIA, COrNACOBAHHbLIX C pe3ynbTatamu obyyeHus u
HanpaBieHHbIX HA (OPMUPOBAHME U OLEHKY CPOPMUPOBAHHOCTM pe3yibTaToB
00y4YeHMA N0 AUCLMMAKHE.

Gopmupyiole OLUEHOYHbIE MEpPOonpUATUS — y4YebHble U TPEHWPOBOUHbIE
3afiaHusA, KOTOpble COCTaBAAOT OCHOBY y4eOHOro npouecca M HanpasfieHbl Ha
(opmMupoBaHue pe3ynbTaTtoB 06y4eHUs no aucumnanHe. B gucumnnnHe bruonorus
K OCHOBHbIM (hOPMUPYIOLMM OLEHOYHBIM MEPONPUATUAM MOTYT ObITb OTHECEHSI:
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GpPOHTANbHLIA ONPOC, OLUEeHWBAEMas [UCKYCCUS, TeCTUpOBaHWE, NpaKTUyecKas
paboTa (peweHune pas3nuyHbIX 3afay), nabopatopHas paborta.

CymmupyiolMe OLEeHOYHble MEpONpUATUS MPOBEPAIOT CHOPMUPOBAHHOCTD
3anNaHWpPOBaHHbIX  pe3ynbTaToB  00yyeHUs. K  OCHOBHbIM  CYMMUPYIOLWMM
OLEHOYHbIM MEponpuATMAM N0 OUONOrUMU MOTYT ObITb OTHECEHbl: KOHTPOJbHAS
paboTa, 3almnTa 1abopaTopHOIt paboThl, 3aWMTa NPe3eHTaLNUM, 3a4eT/IK3aMeH.

QopmupyloLMe OLEHOYHbIE MEpONpPUATUA NPOBOAATCA NpPU  TEKYLIEM
KOHTPONE, CYMMUpYIOUIME  OLEHOYHbIE  MEpOMpUATUS  NPOBOAATCA [N
OCYLEeCTBEHNS PYOEXHOr0o U UTOrOBOTO KOHTPOA MO AUCUMUNIUHE.

Mpn NPOEKTUPOBAHMM CUCTEMbI OLEHMBAHWUA NO AUCLUNAUHE HEOOXOAUMO
3annaHWpoBaTh CyMMUPYIOILME OLEHOUYHbIE MEPONPUATUA MO KaXAoMy pasfeny
AUCUMNANHBL U (GopMUpYIOLME OLEHOYHbIE MeponpuaTUs A0 Pe3ynbTaTos
00y4eHus No Kaxaon teme. Konuyecteo popMUPYIOLMX OLEHOYHBIX MEPOTNPUATHIA
No TeMe 3aBMCUT OT 0ObEMA U3YYaeMoil TEMbI, €e CIOXKHOCTH, @ TaKkKe OT BKNaAa
pe3ynbTata Tembl B (OPMWpOBAHWE pe3ynbTaTa pa3fena MAM pesynbTata
AUCUMNAnHLL. B pspe cnyyaes, ans npoBepku chOpMUPOBAHHOCTU PE3YNbTaToOB
00yYeHUs Mo OTAENbHbIM TEMAM MOTYT ObITb TAKKE 3aNaHMPOBaHbI CyMMUpYIOLIME
OLeHOYHble MEPONPUATHA.

TpeboBaHuA K cucTeMe oL EeHUBAHUA

CnpoeKTMpOBaHHas  CUCTEMA  OLIEHMBAHMA  [IOMKHA  MO3BOJUTH
npenojiaBaTento CyAnTb HE TOIbKO O TOM, Yero JJOCTUINM 0bydyaloLMecs no utToram
npouecca 06y4YeHus, HO 1 O TOM, KaK OHU y4aTCs, U 0 TOM, KaK OH UX y4uT. Cuctema
OLE€HMBAHMA NO AUCLUMNIMHE JOMKHA YAOBNETBOPATL CleayioWmnM TpeboBaHNAM:

e [apaHTUpoBaTh HOPMUPOBAHME 3aNNAHUPOBAHHbLIX MO AUCLUNAKHE
pe3ynbTaToB 06y4YeHMs ONTUMANbHbLIM COCOBOM.

e ObGecneynBaTb NpPO3PayYHOCTb  OLEHMBAHUA —  COOTBETCTBUE
pe3ynbTaTos,
K KOTOpbIM NpuLen obyyalowmuincs, oueHKe npenogaBaTens.

e [lpegnonarath c6anaHCMpOBAHHOE UCMONb30BAHUE UHCTPYMEHTOB U
pecypcos.

e [lpenocTaBisTh  BO3MOXHOCTb  0OyYalOWMMCA  ynyylwaTb CBOW
pe3yNbTaTbl HA PA3HbIX 3TaNax BM/OTb [0 BbICTABNEHUA UTOTOBOM OLEHKMU.

e He ponyckaTb HeOOGOCHOBAHHOW M3OLITOYHON  HArpy3kM Ha
npenojaBaTens u CTyeHTOB.

e He gonyckaTtb cnucbiBaHMe W naaruart.

Cuctema oueHMBaHUA no gucuunamHe buonorus
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C yyertom

BbllWIEOMNMUCAHHbIX

NPUHLMNOB

no paucuunauHe buonorus

pa3paboTaHa CMCTEMA OLEHOYHbIX MeponpuaTuil. B meToamMuyeckoit kapte no
KaX[OMY pasfeny M Teme AUCUMNAMHBI C YYETOM NAAHMPYEMbIX Pe3ynbTaTos

00yyeHus

npennoxeHsl

CooTBETCTBYOLINE

OUEHOYHbIE MeponpuaTuna

(npunoxeHue 1). B Tabnuue 5 npepctaBneH @parMeHT NNaHa OLEHOYHbIX
MeponpuATuiA ana pasfena «Knetka — CTPYKTYpHO-®YHKLUMOHANbHAA eAuHMLa

HKNBOTO».

Tabnuua 5

MnaH oueHOUYHbLIX MEPONPUATHIA NO pa3aeny
«Knetka — CTpyKTYpHO-YHKLUMOHANbHASA €AUHULA KUBOTOY»

Pa3pen

KneTka — CTpYKTYPHO-PYHKLMNOHANbHAA €4UHULA XKUBOTO

Pe3ynbtart pasgena

XapaKTepVI3OBaTb CprKTypHO-(byHKLl,l/IOHaJ'IbHyIO OpraHun3auuio KneTkm Ha OCHOBE

HabnoaeHuns
OueHoyHoe KoHTponbHas paboTta «MonekynsaipHblil ypoBEHb OPraHM3alLum KUBOro»
meponpusaTue
pybexHoro
KOHTpONA no
paspneny
Tema Pe3ynbTathl 06y4yeHus no teme Bo3MoHbie OLleHOYHbIE MepONpUATUS

Tema 1.1. buonorus
KaK HayKa

OnucbiBaTb METOABI
nccnenoBaHMA Ha MOJIEKYIAPHOM
M KN€TOYHOM YPOBHE

3anonHeHue TabauLbl C oNUcaHUeM METOA0B
MUKPOCKOMMPOBAHUA C X AOCTOUHCTBAMM U
HEA0CTaTKaMM.

3anonHeHue Tabnuubl «Bknag yyeHbix B
pa3BuUTMe GUONOrMU»

Tema 1.2. O61was

XapaKTepu30BaTb YPOBHMU KUBOIA

3anosiHeHMe CpaBHUTEILHON TabNULbI CXOACTBA

XapaKTepuCTuKa MaTepum M PA3INYUIA JKMBOTO M HE XMBOTO
XKU3HK OnucbiBaTb METOADI
MCCNeoBaHNUS Ha MONEKYIAPHOM
W KNETOYHOM YPOBHE
Tema 1.3. XapakTepu3oBaTb CTPOEHUE U ®poHTanbHbIN ONpoc
Buonoruuecku CBOICTBA OCHOBHbIX 6uomMonekyn |[MoAroToBKa YCTHLIX COOOLIEHUIA C Mpe3eHTaL el

BaXXHble XUMUYECKNE
coeuHeEHNA

MpoBoauTh HabnoaeHue
N3MeHeHMI GYHKLUOHUPOBAHMUS
ouononumepos

BbinonHeHue v 3alwuta nabopaTtopHbix paboT:
«Onpepenenune ButammHa C B npofyKTax
MUTaHNAY,

«mapodunsHo-rugpodobHble cBOMCTBA
UNUAOB»
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Tema 1.4. Paznuuatb cyuiecTBeHHbIE OueHunBaemas gUCKyccuA Mo BONpocam IeKLumm
CTpykTypHO- MPU3HAKN CTPOEHUA KNETOK Pa3paboTka MeHTanbHOM KapTbl MO
(yHKUMOHaNbHAA  |OpraHM3MOB pa3HbiX LAPCTB KnaccudmKaLmum KNeTok U X CTPOEHUIO Ha Npo-
OpraHu3aums YXMBOM NpUPOAbI 1 3YKapMOTMYECKMX M NO LApCTBaM B MUHU
KNneTok MpoBoguTh HabnoaeHne rpynnax
KNETOUHbIX CTPYKTYP U UX BbinonHeHue v 3aumTa nabopaTopHbIX paboT:
M3MEHEHWIN C NOMOLLbLIO «CTpoeHme KNeTKkM (pacTeHuUs, UBOTHbIE, TpUObI)
MUKpOCKONa W KNeToYHble BKNIOYEHU: (Kpaxman,
KapOTUHOWAbI, XNOPONAACTbI, XPOMOMAACTbI)»,
«[poHnLaemMocTb MeMOpaHbl (NNasmonus,
Aennasmonuns)»
Tema 1.5. Paznuuatb cyuiecTBeHHbIE ®poHTanbHbIM onpoc
CTpyKTypHO- NPU3HAKN CTPOEHUA KNEeTOK Pa3paboTka rnoccapus
(YHKUMOHaNbHbIE  |OpPraHM3MOB Pa3HbIX LAPCTB PeweHue 3apay Ha onpefenexHne
thakTopbl KMBOI NPUPOAbI nocneaoBaTeIbHOCTU HYKNEOTUL0B
HacnepctBeHHocTn  |Onpepenatb nocnefoBaTeNbHOCTb
Hykneotupos [AHK n PHK
Tema 1.6. XapakTepu3oBaTb NpoLecchl OpoHTanbHbIM onpoc
Mpoueccel MaTPUUYHOrO CMHTe3a Tect «[Tpouecchl MaTPUYHOTO CUHTE3A»

MaTpPpUYHOIO CUHTE3a

OnpepaensTb NoCNef0BaTENbHOCTD
aMUHOKMCNOT B MOJieKyne Genka
NHTepnpeTupoBaTth CTPYKTYpY M
(bYHKUMOHANbHOCTb Genka B
Cnyyvae M3MEHeHHUs
nocneaoBaTeNbHOCTH
Hykneotugos [JHK

PeweHue 3apay Ha onpefeneHune
noCNeA0BaTEIbHOCTU AMUHOKUCIOT B MOJIEKY e
benka

PeweHue 3apay Ha onpefeneHune
nocneaoBaTeIbHOCTA aMUHOKUCIOT B MOJIEKy e
6enKa B C/lyyae U3MeHeHWUs NOCIeA0BaATENbHOCTH
Hykneotngos [JHK

Tema 1.7.
HekneToyHble
hOpMbI KU3HK

Pa3nuuatb cyllecTtBeHHbIe
NPU3HAKN CTPOEHUA KNeTOK
OpraHu3MOB pa3HbIX LAPCTB
XUBOW NpupoSbl

®poHTanbHbIN onpoc

MoaroToBKa YCTHbIX COOOLEHMUI C Npe3eHTaLuel
(BUpyCHble U bakTepuanbHble 3a60/1€BaHMS.
061Me NpMHLMMNBI UCNONb30BAHUSA
neKapcTBeHHbIx BeltecTs. 0cobeHHOCTH
NPpUMEHEeHUs aHTUOMOTUKOB)

Tema 1.8.

06MeH BelecTs U
npespalleHue
3HEPTUM B KleTKe

OnucbiBaTb OCHOBHbIE
3HepreTUYecKue n nnacTmyeckmne
npoLecchl knetku (0bmeH
BELLeCTB, XeMO-, HOTOCUHTE3)

®poHTanbHbI onpoc
3anonHeHue CpaBHUTENbHOI TabNLbI
XapaKTepUCTUK TUNOB 0OMeHa BElLECTB

Tema 1.9.
HU3HeHHbIN uuKn
knetku. Mutos.
Meiio3

XapaKTepu3oBaThb JKM3HEHHbI
LMK KNETKU

06cyxaeHne No BONpoOCcam NeKuum
Pa3paboTKa NeHTbl BPEMEHM XKU3HEHHOTO UMKIA
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Ba)KHOM 0COOEHHOCTbIO CMPOEKTUPOBAHHON CUCTEMbI OLEHUBAHUA ABNAETCA
COrNacoBaHHOCTb OLEHOYHbIX MEpPONpUATMA W 3anJIaHUPOBAHHLIX Pe3y/ibTaToB
06yyeHus. Kaxpoe oueHOYHOE MepONpUsTUE OMKHO DOPMUPOBATL MW U3MEPATD
3HaHMe / yMeHWe, yKa3aHHOe B pe3y/bTaTe 00yYeHUs, HaZ 0ObEKTOM M B KOHTEKCTE,
yKa3aHHOM B pe3ynbTaTe obyyeHusa. Hanpumep, pna gopmupoBaHus pesynbrata
obyyeHns «Paznuuatbh cylwecTBEHHbIE NPU3HAKW CTPOEHUSA KNETOK OPraHU3MoB
pa3HbiX LAPCTB XWBOM MpUpPOAbl» 0Oy4YalOWMMCA npeanaraeTcs 3anoaHWUTb
rNoccapuii Ha 3anoMMHaHWe W OTPabOTKY OCHOBHbLIX MOHATMIA, CBA3AHHbIX CO
CTPOEHMEM KJEeTKW, a Clefylolmum 3Tanom npeanaraeTca COCTaBUTb MEeHTaNbHYIo
KapTy N0 Knaccu@uKaLumm KNeToK U x CTPOEHMIO Ha NPO- U 3YKAapUOTUYECKUX U NO
LapcTBam B MWHU rpynnax. B To BpemMa Kak gna QopmupoBaHuA pe3ynbrarta
0byyeHus «MHTepnpeTupoBath CTPYKTYpY M BYHKUMOHANBHOCTL Genka B ciy4yae
M3MEHeHUA  NOCNef0BaTeNbHOCTH Hykneotugos  [HK»,  npepnaraerca
npakTuyeckas pabota, HanpaefeHHas Ha QopMmupoBaHuMe Yy obyyatrowmxcs
CNOCOOHOCTM NPUMEHATb 3HAHWUA U YMEHUA B HOBOI CUTyaL UK.

2.4. DopMupoBaHHue 0OUUX KOMNETEHLMIA

MpeameTHble pe3ynbTaThl 060yYeHus no gucumnauHe bronorvus nonoxeHsl B
OCHOBY KOMMETEHTHOCTHbIX pPe3ynbTaToOB MNpPOeCcCUOHANbHBIX KOMMETEHLUIA,
KoTopble  OyayT npojomkate  (OPMMPOBATLCA  Aanee  Npu  U3y4yeHUu
npoeccuoHanbHbix  Moayheir. Ecam  npodeccMoHanbHble  KOMNETEHUUM
dbopMUpyIOTCA  Yepe3  MPOEKTHYID  AeATeNbHOCTb,  pelleHne  NpaKTUKo-
OPUEHTUPOBAHHbIX 33a4aHWN, MNOArOTOBKY Npe3eHTauumin u coobleHnin no
NnpoeccoHanbHOM TeMaTUKe, TO OOWME KOMNETEHUWUM TaKkKe He MOryT ObiTb
NOKanNU30BaHbl paMKaMW OLHOW [UCLUMNAUHBI, @ [LOMKHb (DOPMUPOBATLCA HA
NPOTAXXEHUU OCBOEHMA Bceld obpasosaTenbHoi nporpammbl CMO. Toukon
COMPUKOCHOBEHUA 0OWMX KOMNETEHUMA U NpeAMEeTHbIX Pe3ynbTaToB ABAAIOTCA
obpa3oBaTesibHble TexHoNorum (puc. 2).
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Oﬁmne KOMIOeTEHIHHA :I 06pa3OB§ITt‘J‘lehle :> Hpeﬂ.\leTHblt‘ Pe3yabTaThI
(®TOC CIIO) TeXHOJIOTHH (®I'0C CCO)

I

Onenovunsbie MEPOOPHATHA

— T~

DopMHEpYHOIMHE ONEHOTHBIE CyMMHEpYOIHE ONeHOTHBIE
MepONpPHATHA MepONpPHATHA

Puc. 2. CBi3b 06WMX KOMNETEHLMUIA U NPEAMETHbIX Pe3ybTaToB 00yYeHNs

O6bpa3oBaTtefibHble  TEXHONOTMM  ABAAIOTCA  KJIOYEBOW  COCTABAAIOLWEN
B3aMMOJENCTBUA NpenoaasaTens u obydaiolierocs, 06yyatWwmxcs apyr ¢ ApYrom B
oOpa3oBaTeNbHOM npouecce. Bbibop TexHONOrMiA 06yCNOBANBAET XapaKTep 3TOro
B3aMMOAENCTBUSA, MPUMEHEHNE PA3NUYHbBIX TEXHONOTMIA CNOCOOCTBYET Pa3BUTHIO
couManbHo U MpoeCcCUOHANbHO 3HAYUMbIX KayecTB JIMYHOCTKM obyyatlowerocs,
HanpaBNeHO Ha [OCTUKEHWE NPEeAMeTHbIX M YHUBEPCANbHbIX Pe3yabTaTos.
ObpasoBaTefibHble TEXHONOTUKM fleXaT B OCHOBE MNpOLECCYaNnbHOro acnekta
OLEHOYHbIX MeponpuATUA, KaK hOPMUPYIOWMUX, TaK U CYMMUPYIOWMX. [pyrumu
C/I0BaMM, NPU MJAHUPOBAHWUM OLEHOYHbIX MEPONPUATUI NpenoaaBaTeb AOJKEH
OPMEHTMPOBATLCA Ha Takue 0O6pa3oBaTesbHble TEXHONOTUM, KOTOpble obecneyart
GopMUpoBaHUE HEOOXOAMMBIX OOLMX KOMNETeHUUA Ha Ga3e 3annaHUMpOBaHHbBIX
OLLEHOYHbIX MeponpuaTuit. B Tabnuue 6 onucaHbl peKOMeHayeMmble BU[bI
[eATeNbHOCTW, HanpaBieHHble Ha (OPMUPOBAHME OOLWMX KOMMETEHUWA npu
peann3auim OLEHOYHbIX MEPOTIPUATHIA.

Tabnuua 6
Noaxoabl K GOpPMUPOBAHMUIO OOLMX KOMMNETEHL UM
06wme komnereHuyuu ®roc CNno
Bupbl pestenbHoCTH
M UX CTPYKTYPHbIE 3/IEMEHTHI
OK 01. Buibupatb cnocobbl pewieHuns 3aaay BbiGop 1 npumeHeHmne cnocoboB pelleHus
npodecCHOHANbHON AEATENLHOCTH CTaH[APTHBIX TUMOBbIX 3a/aY.
NPUMEHUTENBHO MepeHoc cnocoboB pelieHns TUNOBbIX 3314 Ha
K pa3NMyHbIM KOHTEKCTaM NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUs.
ymeTb: Wcnonb3oBaHue M3yyeHHOro Matepuana B
- aHaNU3upoBaTh 3afayvy u/unu npobnemy u HOBBbIX CUTyaLUsX.
BbIleNATb €€ COCTaBHbIE YacTy [leMoHCTpauma cnocoboB peleHns, METO10B
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- BbIABNATH M 3PHEKTUBHO UCKATb MH(OPMaLMIO,
HeoOX0AMMYI0 AN peleHUa 3aaadun u/unm
npo6aembl

- peasM30BbIBaTb COCTABAEHHbIN NaaH

3HaTb:

- aKTyaNbHbl NPOdeCCMOHANbHBIA U COUMUANbHBIN
KOHTEKCT, B KOTOPOM NpUX0AUTCA paboTaThb M XKUTb
- OCHOBHbIE UCTOYHMKMN UH(OPMALUM U pecypChbl
ANA peleHuns 3aaad u npobsiem B
npogeccMoHanbHOM U/MAK COLMaNbHOM KOHTEKCTe
- CTPYKTYpY NiaHa Ansa pelleHunsa 3afay

- NOPAAOK OLEHKM pe3ynbTaToB pelleHuns 3a4ay
npocteccMoHanbHOM feaTeNbHOCTH

MOJeNNpPOBaHMS.
MopaennpoBaHue NpoLeccoB.

JlabopaTopHble HabNOAEHMSA U IKCNIEPUMEHTBI C
MCNoib30BaHUEM NabOPaTOPHOro
06opyAoBaHuA.

06paboTka faHHbIX NaGOPaTOPHOTO
3KCNepUMEHTa

OK 02. Ucnonb3oBaTb COBpeMeHHbIe CpefCcTBa
NOMCKA, aHaNn3a n UHTepnpeTaLuu
UHPpopMaymm, 1 NHHOPMALUOHHbBIE TEXHONIOTUM
ANA BbiNOJIHEHUSA 3aiay NnpodeccUoHaNnbHOM
AEATENbHOCTH

Ymertb:

- onpeaensaTb HeobX0AMMbIE UCTOYHUKM
MHOpMaLUK

- NaHUPOBATL NPOLECC NOUCKa

- CTPYKTYpMPpOBATb Nojy4yaemyto MHbopmaLuio

- BbIL€NATb Hanbosee 3HaYMMOE B NepeyHe
WHopMaLum

- ohopMAATb pe3ynbTaThl NOUCKA, NPUMEHATD
cpefcTBa MHOOPMALMOHHBIX TEXHONOTUIA ANs
pewweHuns npotheCcCcMoHaNbHbIX 3a8a4

- UCNONb30BaTb COBPEMEHHOE NPOrpamMMHOe
obecneyeHue

- UCNO/b30BaTh PasiMyHble LM pPoBbIE CPpeaCcTBa
ANA pelweHna npodeccuoHanbHbIX 3afay

3HaTk:

- NpUEMBbI CTPYKTYPUpPOBaHUA MHDOPMaL MK

- popmat ochopmMNeHna pe3ynbTaToB NOMCKA
MHbOpMaLLUK

Mouck, nop6op, 3yyeHne matepuana B
MH(HOPMALMOHHBIX pecypcax pasHoro
xapakTepa (Ne4yaTHbIMU U 3NEKTPOHHbIMM
W3aHMAMM, UHTEPHET-caliTamm, 6asamu
AQHHbIX).

MepBuYHas obpaboTka umeloLeiics
nHhopmMauuu (BbleneHne 0CHOBHOTO,
CpaBHeHMe, kKnaccudukauus, UHTepnpeTaLus,
COCTaB/IEHWE TabAML, NOArOTOBKA TEKCTOB U
WHbIX hOPMATOB NpPeACTaBNEHNUS Pe3yNbTaToB,
nofBefeH1e UTOrOB MO NPOYUTAHHOMY).
YcTHOe / nUCbMeHHOE NU3/10XKeHue UHdopMaLum
, UNNIIOCTPUpPOBaHue / BU3yanm3aums
W3YYEHHOTO MaTepuana B pasanyHbIX hopmax ¢
MCNONb30BaHUEM LU POBbIX UHCTPYMEHTOB U
CepBUCOB.

TemaTnyeckoe 06CyXEHNE, KOMMEHTUPOBAHUE

OK 04. 3¢ PekTUBHO B3ammMogeinCcTBOBATL U
paboTaTh B KONIEKTUBE U KOMaHfe

YmeTb:

- OpraHM30BbIBaTb PabOTy KONNEKTMBA U KOMAH[bI

PacnpepeneHune yyacTkoB paboThl A
AOCTUXEHMA 00LLei Lenn 1 nonyyeHue oblero
pesynbrara.

OnpepeneHue nopsagka v npasumn
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B3aUMO/eNCTBUA A1l COBMECTHOIO PELIEHUA
3agav.

BkntoyeHne obyyalowuxcs B cUTyaLmu
KOMMYHMKaLMK 1 B3aMMOJENCTBUA NO BONPOCY
BbINOJIHEHMA 3ajaHUN.

My6nnyHOe NpeAcTaBNeHNeE U FpyNnoBoe
obcyxnaeHune pesynbTatoB paboTbl. nckyccus
Ha IMYHOCTHO U NPOdECCUOHANBHO 3HAYUMbIE
TEMBI

OK 07. CopeitcTBOBaTb COXpaHeHMIO
OKpyXalolei cpefbl, pecypcocbepexeHuio,
NPUMEHATb 3HaHUA 00 U3MEHEHUU KIUMaATa],
NPUHLUNBI HEPEXAUBOrO NPOU3BOACTBA,

3¢ peKkTUBHO AENCTBOBATL B Ype3BblYANHbIX
CUTyaumax

YmeTb:

- CO6J'II'O,EI,aTb HOPMbI 3KON0rMyeckomn 6e3onacHocTy

3HaThb:
- NpaBMia 3KONOrMYecKon 6e30nacHOCTH Npu
BeleHUM NpoheCCMOHaNbHOM JeATENbHOCTH

Mowuck, c6op, CTPYKTypupoBaHue,
cucTeMaTM3auma MHhopMaLum No 3aaaHHbIM
KpUTEpUAM.

Wcnonb3oBaHue n3yyeHHOro maTepuana B
HOBbIX CUTyaLUAX.

MepeHoc cnoco6oB peleHns TUNOBLIX 3aa4 Ha
[LeATeNbHOCTb B OKpYXKalolleit cpefe.
MopaennpoBaH1e NpoLLECCOB B OKpYJKatolLen
Cpe/ie Ha OCHOBE W3yYeHHOro MaTepuana.
Bbi6op 1 060ocHOBaHME cnoco6oB pelleHns
3afiay, NPOrHO3MpOBaHME NOCAEACTBUN CBOUX
[eCTBUIA HA OCHOBE UMEIOWMUXCA AAHHbIX

B meToguyeckoit kapte no gucuunauHe buonorua (npunoxerue 1) kaxgomy

OLEHOYHOMY MEepPONpUATUIO CONOCTABNEHDI o6ume KOMNETEHUNKU, KOTOPbLIE MOTYT

ObITb  ChOpPMMPOBAHBI NPU €ro peanusauuu npu  YCAOBUM MCNONb30BAHMUSA

NOAXOAAIMUX 06PA30BATENbHBIX TEXHONOTUMA.
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3. OcHoBHble  HanpaBineHUsi  COBEPIWIEHCTBOBAHUA  NpenojaBaHus
obuweobpasoBarenbHoM AUCLUUNAUHDI «bunonorua» C yueToMm
npogeccuoHanbHoi HanpaBAEHHOCTH nporpamm cpeaHero
npogeccuoHanbHOro 06pa3oBaHus, peanusyembix Ha 6a3e 0CHOBHOro obuiero
obpa3oBaHus

3.1. 06wme noaxoAb K MHTEHCUBHOMN 06Ue06pa3oBaTeNbHOW NOArOTOBKE

NHTeHcuduKkauus yyebHoro npouecca — nepegavya Heobxoaumoro obbema
yyebHOM WHbOpMaUMM 33 YCTAHOBNEHHOE KONMYECTBO YYebHbIX 4YacoB C
coxpaHeHnem TpeboBaHWNI K KaYeCTBY Pe3yibTaToB 00yyYeHus.

CyluecTByIOT pa3NMyHble NOAX0Abl K MHTEHCUDUKALMNK:

® COBepIIeHCTBOBAHME COAEPKAHUSA U CTPYKTYPbI AUCLUNNUHBI;
e obecnedyeHue AMHAMM3Ma, aKTUBHOCTU BO B3aMMOJEACTBUM NpenoaaBaTens

CO CTY[l€HTaMU, CTYAEHTOB APYr C APYrOM 3a CYET UCNO/b30BAHUA AKTUBHBbIX

N UHTEPAKTUBHbIX METOAOB 0OyYeHUS;

® /CMOMb30BAHUA LUPPOBbLIX TEXHONOTWUWA, B T.4Y. 3@ CYET UCMONb30BAHUA
cuctem ynpasneHus obyuyeHuem (LMS) u  31eKTPOHHBIX KYypCOB Ans

ynpaBieHNUsA CaMOCTOATENbHON paboToit cTyaeHTOB (CM. pa3aen 3.3).

B noruke nHteHcudukaumm yyebHoro npouecca CogepxaHume u CTpyKTypa
AUCLUMNAMHBI LOMKHbBI ONPeAensTbCAs Ha OCHOBE 3anjaHWPOBAHHBIX PE3YNbTATOB
00y4YeHus. ITO NO3BOJAUT COKPATUTb U3BLITOYHOCTL B COAEPIKAHUM AUCLMNIUHBI 33
CYeT UCKNIOUYEHUS TeM, He OKa3blBaKOWMX CYILECTBEHHOIO BAUSHUS Ha AOCTUXEHUE
pe3ynbTatoB 06y4YeHWUs, a Takxe 006eCneynT KOHUEHTPUPOBAHHOCTL Yy4ebHOro
MaTepuana no Kaxpgon teme AUCLUMUMANHGI.

Kpome Toro, Ha 3Tane NpoeKTMpPOBaHUs pPe3ynbTaToB 06y4YeHMs He0OXOAUMO
BbINOMIHUTL  COFflacOBaHMe pe3ynbTaToB 00y4YeHWs C npodecCMoHanbHbLIMMU
komneTeHuuamun. AHanus tpe6osanmnint ®F0C COO n ®rOC CNO no3BonseT BbIAEAUTD
KOMNETeHU MM, KOTOPble [AOMKHbI ObiTb C(OPMUPOBAHbI B paMKax OCBOEHUS
oOyYaloWMUMNUCA aucuMnanHbl. lanee Ha ux ocHoBe HOPMYAUPYIOTCA Pe3ynbTaThbl
no aucuunnute (tabn. 7).

Tabnuua 7
CornacoBaHue npegMeTHbIX pe3yibTaToB U NPodPecCUOHaNbHbIX
KOoMNneTeHLUu
PesynbTat 0byueHus lNpodeccuoHanbHbie KOMNETEHLUK
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XapaKkTepu3oBaTb CTPOEHUE U PYHKLUM
OCHOBHbIX 6MONONMMEPOB, KNETKU U ee
CTPYKTYPHbIX 31EMEHTOB

®roc Crno 36.02.01

MK 1.2. [lpoBeaeHne BeTEpUHAPHO-
CaHWUTapHbIX MEpoONpUATUN ans
npeaynpexaeHns BOSHUKHOBEHUA Gone3Hel
JKUBOTHBbIX

NHTepnpeTupoBaTh NOCNEACTBUS BAUAHUA
(haKTOpPOB Ha OpraHMU3Mbl

®roc Cno 34.02.01

NK 1.1. MpoBoguTe MepoONpUATUA NO
COXPaHEHUIO M YKpenaeHunIo 340pOBbA
HaceleHunA, NALUEHTa U ero OKpyXeHua

XapaKTepl/BOBaTb 3Tanbl UHANBUAYANBHOTO
Pa3BUTUA U pa3MHOXEHNA OPraHN3mMoB

¢roc cno 35.02.12
MK 2.2. KoHTponnposats npoLeccsl

pa3BUTUA APEBECHO-KYCTAPHWUKOBOW,
LLBETOYHO-A€KOPATUBHOW PACTUTENILHOCTU U
ra30HHbIX TPaB B MUTOMHUKAX U LBETOUYHBIX
X03AMCTBAX

Takoll Nopaxof MO3BONAET BBECTU MPOdecCcMoHaNbHO-OPUEHTUPOBAHHOE
cofepxaHue B yyeOHbIA npouecc No AUCUUNAMHE, YTO SABAAETCA OfHUM W3
Cnocob60B UHTEHCUUKALMM Y4eOHOTO NPOLECCa, MOCKOIbKY ONTUMU3UPYET BPEMS
Ha OPMUPOBAHME KOMMETEHLMUM B paMKax 00pa3oBaTe/IbHOM NPOrpamMmbl B LIEJIOM.

Takum obpa3om, TeXHONOrMA 0TOOPA COePIKAHMA 0OYUEHUS MO AUCLMNIINHE
CTPOMUTCS Ha OCHOBE MPOEKTUPOBAHUSA Pe3yNbTaToB 00YYEHUS U UX COTNACOBAHUS
C  nNpodeccMoHanbHbLIMM  KOMMETEHUMAMU,  YTO obecneuntsb
MHTEHCMMUKALMIO y4e6HOro NpoLecca No AUCLMMINHE.

Ewe oaHMmM noaxoaom K MHTeHCUDUKALMM SBASETCS WCNONb30BaHUE

nosponser

COBPEMEHHbIX 06Pa30BaTe/IbHbIX TEXHONOMMI, KOTOPbIE BKIOYAOT Pa3HOOOpa3Hble
obyuyeHus, obecneyunpatoLime
B3aMMOJeNCTBME NPENoAaBaTeNs Co CTYAEHTAMN U CTYEHTOB APYr C ApYroM.

aKTUBHblE U UHTEpPAKTUBHbIE  MeToAbl

C nomowblo 06pa3oBaTesibHbIX TEXHONOTUI peannsyeTcs LeATeNbHOCTHbIN
noaxons B y4eOHOM nNpouecce, CO3AATCA  YCNOBUA  ANs  COUMANbHO-
KOMMYHWUKATUBHOrO B3aMMOAENCTBUA CTYAEHTOB, PelaloTca 3afayu NOAroTOBKM
CTYLEHTOB K NpoeCcCUOHaNbHON AeATeNbHOCTH.

Wcnonb3oBaHue coBpeMeHHbIX 0O6pa3oBaTeNbHbIX TEXHONOTUIA B y4ebOHOM
npouecce NPUBOLMUT K CMeLLleHUI0 aKLeHTa C YCBOEHUA 3HAHUI Ha popMUpoBaHue
YMEHMIA 1 HAaBbIKOB, YTO CMOCOOCTBYET NOBbILIEHWNIO MUHTEHCMBHOCTU 00YyYEHUSA.

OpHako wucnonb30BaHMe 06pa3OBaT6ﬂbHHX TEXHONOrNIN He ABNAETCA
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camouenbio. Heobxoanmo BblOUpATh TaKMe TEXHONOTMU, KOTOpble obecneynBatoT
AOCTMEHME  3aNNaHMPOBAHHbIX  pe3ynbTaToB  00y4YeHMs,  COOTBETCTBYIOT
cofiepxaHuto obyyeHus 1 [encTBUTENbHO OYAYT 3 (EKTUBHBI AN1f €10 OCBOEHMUS.

CyuwiecTByeT HECKONbKO Knaccudukaumit o6pa3oBaTesibHbIX TEXHONOTUNA,
04Ha 13 HUX Knaccudunkaumna M. KnapuHa, Kotopas Bblgenaer Tpu TUna TeXHON0T Ui
(uccnepoBatenbCcKue, AUANOrOBbLIE U UTPOBLIE).

Kak nokazaHo B pasgene 2, npu NpoeKTUPOBaHMU y4ebHOro npouecca no
AVCUMNNAUHE O KAXKA0ro pe3ynbTata 00yyeHus onpeaensercs Habop OLEHOYHbIX
MEPONPUATUNA, C MOMOLLbIO KOTOPbIX 3TOT pPe3yabTaT MOXeT OblTb CPOpMUPOBAH.
[anee BbiOupaeTcs o6pa3oBaTenbHas TEXHONOTMA Kak dopma peanu3aunu
OLieHOYHOro MeponpuaTuA. B Tabnauue nokasaHo cornacoBaHWe pe3y/ibTaToB
00yUYeHUs, OLEHOYHbIX MEPONPUATUIA M 0OpPa30BaATENbHbIX TEXHONOT WA,

Tabnuua 8

CornacoBaHue pe3ynbTaToB 00y4YeHUs, OLLEHOYHbIX MEPONPUATUIA U

06pa3oBaTesibHbIX TEXHOJIOTUI

XWUBOW NpUpoabl

Hun3sHeHHbIN yukn OHK-
cofiepKalLuX BUPYCOB,
PHK-copepxalmx
BUpPYCOB,
6akTepuodaros.
BupycHele 3aboneBaHus
4eNOBEeKa, XUBOTHbIX,
pactenunn. CMAJL,
couManbHble u
MeJULMHCKKE npobnem

Pe3ynbrar
OueHouHble O6pa3oBaTtenbHble
00yyeHus no Copepxatue TeMbl
meponpuaTua TEXHOJIOTUU
Teme

Pasnunuatb Bupycbl — HekneTouHble e OpoHTanbHbIN e TexHonorua
cylwecTBeHHble | hOpMbl XU3HU U onpoc KONNEKTUBHOIO
NpU3HAKK 06/UraTHble NapasuThl. e 3awuTa cnocoba
CTpoeHus CTpoeHue npocTbix U rpynnoBbIxX 0byyeHus
KNeToK CNOXHbIX BUPYCOB, npeseHTauunm no TexHonorusa
OpraHu3moB peTpoBUpPYCOB, TMNONOTUM NPOEKTHOro
pasHblx UapcTB | 6akTepuodaros. BUPYCOB obyyeHus

Bnarop,apﬂ MCNONb30BaHUIO O6pa3OBaTEJ'IbeIX TEXHONOT Ui npoucxogunT He

TONbKO (OPMUPOBAHME pe3ynbTaToB 06ydYeHus
GopMUpOBaHME OOLMX KOMNETEHUMIA, NPEANOKeHHbIX ANs BCex npodeccuit u

no agucuuninHe, HO WU
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cneunanbHocten o Proc Cro.
06ume KomneTeHLUm
® Ccnoco6CTByIOT thopMUPOBAHUIO pe3ynbTaTos,
obecneynBalolWMX FOTOBHOCTb CTyleHTa MNPOAYKTUBHO [eACTBOBATbH B
Pa3MYHBIX U3HEHHbIX U NPOGECCMOHANbHBIX CUTYALMAX
® 103BONAIOT NPOAYKTUBHO [AEACTBOBATb B Pa3/IMYHbLIX MU3HEHHbLIX W

MeTanpeaMeTHbIX

NpodheCcCUOHANbHBIX CUTYALUAX;
® (HOPMUPYIOTCA TONBKO Yepe3 LeATeIbHOCTHbIN NOAXO0[;
ABNAIOTCA  CaMOCTOATEJNIbHbIM
obpasoBaTenbHbix nporpamm CMO.
B aucuunauvHe uenecoobpasHo

TEXHONOINH,

pe3ynbTaTOM  OCBOEHWMS  OCHOBHbIX
BbIOMpaTh Takue obOpaszoBaTeNbHble

o6pasom
3annaHWpoOBaHHbIX Pe3ynbTaToB 00yyeHUs U cHOpMUPOBATL COOTBETCTBYIOLLME

komneteHuun (Tabn. 9).

KOTOpblE ONTUMaNbHbIM no3BonAaT AOCTUYD

Tabnuua 9
CornacoBaHue pe3ynbTatoB 06yuyeHUs, KOMNETEHLU U U 0Opa3oBaTENbHBIX
TeXHOJIOrUM
O6pasoBatenbHbie
Pe3ynbtar MNpodeccuonanbHble TexHonorin,
obydenus KOMNETeHLAN HanpaBfieHHbIE HA O06wme KomneTeHLUU
dbopmupoBaHue
pesynbTaTa obyvyeHus
Xapaktepu3oBaTb 36.02.01 BetepuHapus e TexHonorua OK 02. Wcnonb3oBatb
CTPOEHHUE U MK 1.3. OpraHn3oBbiBaTh K KONNEKTUBHOTO COBpEMEHHbIE
byHKL MK NPOBOAUTL BETEPUHAPHYIO cnoco6a obyyeHus | CpefACcTBA NOMCKA,
OCHOBHbIX NpouNaKTUKy e TexHonorus aHanusau
O1ononumepos, MHEKLMOHHbIX NPOEKTHOro MHTEpnpeTaumm
KNeTKu U ee M UHBA3MOHHbIX boNe3Hei 0byyeHus uHcbopmaLum u
CTPYKTYPHbIX CEebCKOXO3ANCTBEHHbIX MHDOPMaLMOHHbIE
3/1IEMEHTOB XWBOTHbBIX TEXHON0TUU Ana

BbINOJIHEHMA 3a[a4
npogeccuoHanbHom
[EeATeNbHOCTH

OK 04. 3ddektnBHo
B3aMMOAENCTBOBATL U
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paboTaTb B KONNIEKTUBE
U KOMaHpe

Mpn wncnonb3oBaHUM TaKWX NOAXOAOB K WHTEHCUDUKauMM y4yebHOro
npoLecca Ha NepBoe MecTO BbIXOAWUT He UH(OPMUPOBAHHOCTb CTYAEHTA, a ero
yMeHue pelatb yyebHble U NpotdecCcMoHanbHble 3aaa4n, NPOUCXOANT YBENNYEHNE
NPaKTUKO-OPUEHTUPOBAHHOW COCTaBNsAolEH B y4eOHOM npouecce, M3MEHAETCS
dopMa opraHuMzaumMm yyebHbIX 3aHATUA W CTYAEHT CTAHOBUTCA aKTUBHBIM
YYaCTHUKOM COOCTBEHHOrO pa3BUTUSA.
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3.2. Yyetr npodeccuoHanbHoi HanpaBneHHOCTU B 06ueobpasoBaTenbHOM
noarotoBke no 0]l «kbnonorusa»

MpodeccuoHanbHas HanpaBaeHHOCTb 061We0bpa3oBaTebHON AUCLUMAUHBI
[ONXHa obecneynBatb hopMMUPOBaHME Yy 00yYaOWMXCA NPEAMETHBIX Pe3ynbTaToB
no  AUCUMNAMHE, @ TaKXe  pa3BWTME  WHTepeca K  MNOAy4yaeMoWu
npodeccun/cneynanbHoCTH, NpodheccnoHanbHbIX KayecTB byayuero
cneumanucra.

MpodeccuoHanbHas HanpaBaeHHOCTb (NpodeccroHann3aLumns) AUCLUNINHEI
AEMOHCTPMPYET NPUMEHWMOCTb MONyYaeMblX 3HAHUWA U yMEHWUH, Cnocobbl
NPUMEHEHUA HA NPAKTUKE 3HAHWUMA U3yYaeMblX OCHOB HayK, BAMAHWE HA pa3BUTUE
TEXHUKU U TEXHONOrUiA, obecneynBaeT MOTMBALMIO CTY[EHTOB WU OMNepexatolni
BXOJA B npodeccuio/cneunanbHoCTb.

Peanusauma npodheccMoHanbHON HANPaBAEHHOCTU B €CTECTBEHHOHAYYHbIX
AUCLUMMAMHAX MOXET OCYLLEeCTBAATLCA CleayIoWnUMn cnocobamu:

° BblAeNeHne npoPuabHOro Moaynsa: OTOOP COAepXKaHuA W
MeToaMYecKM 0OOCHOBAHHOE NpPUMEHEHWE KOHKPETHOro y4yebHOro
maTepuana AUCUMNNNHBI NS onpefeneHHoM rpynnel
npodeccuin/cneymanbHoCTei c yyeToMm OCHOBHbIX BULOB
NpotheCcCUOHaNbLHOM AeATENbHOCTH;

° BK/IOYEHUE B COMEpXKaHWe pa3fenoB W TeM MpPaKTUKO-

OpPUEHTMPOBAHHBIX 3afaHWi, nabopaTopHbix paboT, HenoCpeaCTBEHHO
CBA3aHHbIX ¢ Oyayweir npodeccMoHanbHON  [OeATENbHOCTbIO  Ans
GOpMUPOBAHNSA ONpPeAeneHHbIX MPAKTUYECKMX HAaBbIKOB, OPUEHTUPOBAHHbIX
Ha GyayLLYI0 NPOMECCUOHANBHYIO 1€ATENbHOCTD.
Peanu3auus NpogeCcCUOHANLHO HanpaBNeHHOCTH B 6uonoruu
OCYLEeCTBAAETCA CeayloWwmmmn cnocobamu:

° (GopMUpOBaHME ONpeaeneHHbIX MPAKTUYECKUX  HaBbIKOB,
OPMEHTUPOBAHHBIX HA OyAyLYI0 NPOdecCcMoHanbHyI0 AEATENbHOCTb 3@ CYET
pelleHns 3a4ay W BbINONHEHUA NpaKTUYecKux (nabopaTopHbix) pabor,

npeayCMaTpMBaioLL X MOJEeNupoBaHue YCNOBMIA (cutyaumn),
HEMoOCPeLCTBEHHO  CBA3aHHbIX € Oyayweid  npodeccMoHanbHOM
[eATeNbHOCTbIO;

) pa3fiefeHne  COAepXaHWs  AUCUMNAMHBL  Ha  6a3oBoe

(MHBapMaHTHOE) U BapuaTWBHOE N0 00beMy U rNyOMHE B 3aBUCMMOCTU OT
BAXXHOCTM ANA TOW Man MHOW npodeccumn/cneunanbHocTm;
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° MeToaM4Yeckn O0OOCHOBAHHOE NPUMEHEHUE  KOHKPETHOrO
yyebHOro marepuana  AUCUMNAWHBL AR ONPEAEeNeHHON  rpynnbl
npodeccuin/cneymanbHoOCTeN.

buonorus, kak obweobpasopatesibHasn AUCLMUNAMHA, U3YHaAETCA B NPOrpaMMmax
NOATOTOBKM  KBaNMMUUMPOBAHHbBIX paboumx (cayxawmx) ¥  Nporpammax
NOLFOTOBKM CNELUanUCTOB CPefHero 3BeHa eCTeCTBeHHO-HAay4YHOro HanpaBieHus
NOATOTOBKM C YrAy6iEeHHbIM U3yYeHNEM Pa3fenoB.

CopepxaHue gUCUMNANHLI NPEACTaBAEHO 6 pa3aenamu:

Paspen 1. Knetka — CTpyKTYpHO-PYHKLUOHANbHAA eAUHULA XKUBOTO.

Pasgen 2. CtpoeHune n PyHKLUM OpraHn3ma.

Paspen 3. Teopusa 3sonouuu.

Paspen 4. 3konorus.

Pasgen 5. buonorus B Xusxu.

Pasgen 6. buoskonornyeckue nccnegoBaHus.

[epBbi pa3zgen ABNAETCA MHBAPUAHTHBLIM U €ro COAepXaHue OLMHAKOBO 414
Bcex npodeccuii/cneymansHocTeir. Mpu ot6ope cofepkaHus BTOPOro, YeTBEPTOro
MOAyNel ans AOCTUKEHUA pe3ynbTaToB 00yyeHus Heobxoauma auddepeHumnayms
yyebHOro matepuana no onpefeneHHbIM Ansa npoguan3aunm obbeKTam: YenoBek,
KMUBOTHbIE, pacTeHna (2 pasgen), a TakKe onpegeneHne KOHTEKCTA pe3ynbTaTos
obyyeHus yepes uccnepoBaHue ycnosuil yayulero Tpyaa (4 pasgen). B pasgenax
2, 4, 5 npepnonaraetcs peanu3ayua npodeccMoHanbHO-OPUEHTUPOBAHHOIO
COLEPXAHUA U COOTBETCTBYIOWMX OLEHOYHbIX Meponpuatuil. B paspgene 5
npodunusaumna ocylectensetcs 3a cyet guddeperunauynm yuebHoro matepuana
no cepam NpodecCcMoHaNbHON feATeNbHOCTH.

AHanu3 o6bekToB Oyayileit npodheccoHanbHOM AeATeNbHOCTU BbINMYCKHUKOB
YKPYNHEHHbIX Fpynn no3BOnAeT BblgenuTb 3 KpynHble rpynnsbl. B 3Tux rpynnax
KNntoyeBbiM 00bEKTOM NPOEeCcCMOHANbHOIrO B3aUMOAENCTBUSA ABNAIOTCA OOBLEKTHI
n3yyeHus « KuBotHole», «PacteHna» n «4enosek».

Tabnuua 10
CBs3b A€KOMNO3UPOBAHHLIX Pe3yNbTaTOB 0OyYeHUA, TEM U
npo¢ecCUOHaNbHO-OPUEHTUPOBAHHOTO COlEPXKaHUA

Paspen/Tema JlekoMno3upoBaHHbIN MpodeccuoHanbHO-OpUEHTUPOBAHHOE

pe3ynbTaT 00yYeHus coaepxaHue

Paspen 2. CrpoeHune u pyHKLMM OpraHusma
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Tema 2.1.
Crpoenue
OpraHu3ma

OnucbiBaTh CTpoeHUe n
B3aUMOCBA3b YacTen
MHOIFoOKNneTo4Horo
OpraHu3ma

[ns npoceccuin/cneynansHocTer,
CBA3aHHbIX C 00bEKTOM M3YYEHHUS
“PacteHus” TeopeTuyeCcKuUin matepuan
Tembl “CTpoeHue opraHu3ma” usyyaetcs
yrny6eHHO Ha NpUMepe opraHnu3ma
pacTteHui. TKaHW, opraHbl U CUCTEMB
OpraHoB YefnoBeKa U XUBOTHbIX
paccmaTpuBatoTcs 0630pHo.

[ns npoceccuin/cneynansHocTer,
CBSA3aHHbIX C 0O0BEKTOM U3YyYEHMUS
“HusoTHble” TEOpETUYECKMIA MaTepuan
Tembl “CTpoeHue opraHu3ma” usyyaetcs
yrny6neHHo Ha NpUMepe opraHM3mMoB
YKWBOTHbIX. TKaHW, OpraHbl U CUCTEMbI
OpraHoB pacTeHWUi 1 YyenoBeka
paccmaTpuBarTcs 0030pHoO.

[ns npodeccuit/cneyuansHocTer,
CBA3aHHbIX C 0OBEKTOM U3y4YeHUs
“YenoBek” TeopeTMUECKUA MaTEPUAN
Tembl “CTpoeHue opraHm3ma” usyyaetcs
yrny6eHHO Ha NpuMepe opraHu3ma
yenoBeka. TKaHW, OpraHbl U CUCTEMBI
OpraHoB pacTeHWUMN U KUBOTHbIX
paccMmaTpuBalTcA 0030pHO

Tema 2.2.
®opmbl
Pa3MHOXEHMA
OpraHu3mMoB

XapaKtepn30BaTh CNOCOObI
Pa3MHOXeHMs!

[ns npoceccuin/cneyuansHocTer,
CBA3aHHbIX C 00BEKTOM M3YyYeHMUs
“PacTeHns” TeopeTUYeCKUin MaTepuan
TeMbl “@opMbl pa3MHOXeHMUS
opraHu3mMoB” u3yvaetcs yray6neHHo Ha
npMMepe OpraHu3mMa pacTeHuit.
Pa3MHOXeHWe YenoBeKa U KMBOTHbIX
paccmatpuBarTcs 0630pHo.

[ns npoceccuin/cneyuansHocTel,
CBSA3aHHbIX C 00bEKTOM M3YyYeHMUS
“YunBoTHbIE"” TEOPETUYECKNIN MaTepUan
TeMbl “QopMbl pa3MHOXKEHMSA
opraHu3mMoB” n3yvaetcs yrny6neHHo Ha
npMMepe OpPraH1M3MOoB KUBOTHbIX.
Pa3mHOXeHHUe pacTeHuit U YenoBeka
paccmaTpuBatoTcs 0630pHoO.
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[ns npoceccuin/cneynansHocTer,
CBA3AHHBIX C 0OBEKTOM M3yYeHUs
“YenoBek” TeopeTuyecKuit MaTepuan
TeMbl “@opMbl pa3MHOXeHMUA
opraHu3moB” n3yvaetcs yrny6neHHo Ha
npMMepe opraHn3ma YefoBeka.
Pa3MHOXeHNEe pacTeHU U KUBOTHBIX
paccMaTpuBaoTcs 0630pHO

Tema 2.6. OnucbiBaTh B kayecTBe 00BLEKTOB CKpelMBaHUSA Ha
3aKOHOMepHOCTH 3aKOHOMEpPHOCTH NPaKTUYECKUX 3aHATUAX Npeanaraerca
HacnepoBaHuUA HacneACTBEHHOCTU U MCNONb30BaTb PACTEHMUSA, UBOTHbIX NN

NU3MEHUYMBOCTH yesloBeKa B 3aBUCUMOCTU OT 00bEKTA

Onpepenatb BEPOATHOCTb | U3yUYeHUA

BO3HUKHOBEHMA

HacneACTBEHHbIX

MPU3HAKOB NpPU MOHO-, AN-,

NOAUTMOPUIHOM W

aHanusupytouem

CKpelwmBaHum
Tema 2.7. OnucbiBaTh B kauecTBe 0OBEKTOB CKpELMBAHMSA Ha
B3zaumopeiicteue 3aKOHOMEpPHOCTH NPaKTUUYECKNUX 3aHATUAX Npeanaraerca
reHoB HacneACTBEHHOCTU U MCNONb30BaTb PACTEHMUSA, XUBOTHbIX UK

NU3MEHUYMBOCTHU yeNloBEKa B 3aBUCUMOCTU OT 00bEKTA

Onpepenatb BEPOATHOCTb | U3yUYeHUA

BO3HUKHOBEHMSA

HacneACTBEHHbIX

MPU3HAKOB NPU pas3iNyHbIX

B3aMMOJENCTBUSAX TEHOB
Tema 2.8. OnucbiBaThb B kauecTBe 00BLEKTOB CKpelMBaHUSA Ha
CuenneHHoe 3aKOHOMEpPHOCTH NPaKTUUYECKUX 3aHATUAX Npeanaraerca
HacnepoBaHue HacNeACTBEHHOCTU U MCMNONb30BaTb PACTEHUSA, UBOTHbIX NN
NMPU3HAKOB U3MEHUYMBOCTHU yeNlOBEKA B 3aBUCUMOCTU OT 00bEKTA

Onpepnenatb BEpOATHOCTD
BO3HWKHOBEHUA
HaCNeACTBEHHbIX
NPU3HAKOB NPU PA3NINYHBbIX
B3aUMOAENCTBUSAX T€HOB

U3y4YEHUA.

Pa3zpen 4. 3konorus
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Tema 4.4. Bnuaune
aHTPONOreHHbIX
thakTopoB Ha

6uocdepy

OnucbiBaTb rnobanbHble U
peruoHanbHble
3KON0Ornyeckune npobnemsl
W NyTU UX MUHUMW3AL NN
Bbibupats Mepbl gns
COXpaHeHus
6uopasHoobpasus
Mpeanaratb cnocoObl
[eNcTBMA No 6e30nacHoOMy
NOBEAEHUIO U CHUKEHUIO
BJIWAHWA Y€I0BEKA Ha

NpUPOAHYIO Cpeny

[ns npoceccuin/cneynansHocTer,
CBA3AHHBIX C 0OBEKTOM M3yYeHUs
“PacteHus” npegnaraeTcs npakTUKo-
OpUEHTUPOBAHHOE pacyeTHOe 3afjaHne no
pacyeTy CTPYKTYpbl 3aNacoB peBeCHHbI
[ns npoceccuin/cneynansHocTer,
CBA3AHHbIX C 0OBEKTOM U3YyYEHUS
“YuBoTHble"” NpepnaraeTcs NpakTUKo-
OPUEHTUPOBAHHOE pacyeTHoe 3aiaHne Mo
OLeHKe pblOONPOAYKTMBHOCTU BOLOEMOB
[ns npodeccuit/cneyuansHocTer,
CBA3AHHBIX C 00BEKTOM U3yyeHus
“Yenosek” npepnaraercsa npakTMKo-
OPUEHTUPOBAHHOE pacyeTHoe 3afaHne
pacyeTa BoonoTpebaeHUs HaceNeHHOro
NyHKTa

[nsa npodeccuii/cneymansHocTei
CBA3aHHbIX C LOObIYEN NONE3HBIX
MCKOMAeMblx NpeAnaraeTcs NpakTMKo-
OpPUEHTUPOBAHHOE pacyeTHoe 3afaHne no
pacyeTy CpOKa McYepnaemocTm
NPUPOAHBIX pecypcoB

[ns npodeccuit/cneymanbHocTei
CBA3AHHbIX C CENIbCKUM X03ANCTBOM
npeanaraeTca NpakTUKO-
OpPUEHTUPOBAHHOE pacyeTHoe 3afaHne no
oLeHKe GanaHca opraHM4YecKoro
BelecTBa NoYBbl

Tema 4.5. Baugnue
coumanbHo-
3KONOrNYECKUX
(haKTOpoB Ha
3[J0pOBbE YE0BEKA

OnuceiBaTh CBA3b MEXAY
OpraHuM3MoM 1 cpefov ero
obuTaHus
WHTepnpeTupoBatb
pe3ynbTaThl NPOBELEHHOr0
OMO3KONOTMYECKOTO
3KCNepuMeHTa ¢
MCNONb30BaHUEM
KOJMYECTBEHHbLIX METOA0B

B KauyecTBe TPUITEPOB CHUKAKLLUX
paboToCnocobHOCTb MCNONb30BATH
YCNOBUS OCYILECTBAEHNA
npoheccUoHaNbHOM feATeNbHOCTU: WYM,
Temneparypa, pusmnyeckas Harpyska u
T.0.

Pa3zpen 5. buonorusa B un3Hu
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Tema 5.2.1.
buotexHonoruu B

AHanu3nposaTb 3TMYECKME
acrneKTbl COBpEMEHHbIX

Tema paspabotaHa ans
npodeccuii/cneunancHocteit 34.02.02,

MeauuuHe u uccnefoBaHuil B 06nacTu 34.02.01, 34.01.01, 33.02.01, 32.02.01,

dapmaymuu OUOTEXHONOTUU U 31.02.06, 31.02.05, 31.02.04, 31.02.03,
reHeTuyeckux TexHonornn | 31.02.02, 31.02.01

Tema 5.2.2. AHanusupoBaTtb 3T4eckue | Tema paspaboTtaHa s

buotexHonorum u acneKTbl COBPEMEHHbBIX npodeccuit/cneunanpHocTeit 36.02.02,

KUBOTHbIE uccnepoBaHuit B obnactu 36.02.01, 36.01.03, 36.01.02, 35.02.15,
OMOTEXHONOTUU 1 35.02.14, 35.02.13, 35.02.11, 35.02.09,
reHeTuyeckux TexHonorun | 35.01.21, 35.01.20, 19.01.19

Tema 5.2.3. AHanusunpoBaTth aTuyeckne | Tema pa3paboTaHa s

buotexHonornu un ACMNeKTbl COBPEMEHHbIX npoceccuii/cneymnansbHocTeit 43.02.05,

pacteHus nccnepoBanuit B obnactu | 35.02.05, 35.02.01, 35.01.19, 35.01.27,
broTexHonormum n 35.01.26, 19.01.18)
reHeTUYeCKUX TEXHONIOTUI

Tema 5.2.4. AHnanusunpoBatb 3TMYeckne | Tema paspaboTtaHa ans

buotexHonoruun B
NMPOMBbIWLNEHHOCTHU

acneKTbl COBPEMEHHbIX
uccnenoBaHuii B obnactu
OUOTEXHONOTUM W

reHeTUYECKUX TEXHONOT Ui

npoceccuii/cneymnansHocTeit 35.02.04,
35.02.03, 35.02.02, 20.02.04, 20.02.03,
20.02.01, 35.02.10, 35.01.16, 29.02.02,
29.02.06, 29.02.04, 29.02.02

Tema 5.2.5.
CoumnanbHo-

3TUYECKHUE acNeKThl

AHanu3unpoBsaTb 3TMYECKME
acneKThbl COBPEMEHHbIX
uccnenoBaHuii B obnactu

Tema paspaboTaHa ans
npodeccuii/cneunanpHocTei 44.02.06,
44.02.05, 44.02.04, 44.02.03, 44.02.02,

OMOTEXHONOT WA OMOTEXHONOTUU U 44.02.01
reHeTUYECKUX TEXHONOTMUM
06bekT  u3yyeHua  “}KuBoTHble”  onpegeneH  pas  CneayioLmx

npodeccuit/cneumanbHocteir: 19.01.19 AnnapaTyumk-onepaTop NpPOM3BOACTBA
NPOLYKTOB MNUTAHUA IKUBOTHOro npoucxoxpgeHus; 20.02.01 3Ikonoruyeckas
6e30MacHOCTb  MpUPOAHbIX  KomnaekcoB;  20.02.03  [pupopooxpaHHoe
obycTpoicTBO Tepputopuid; 20.02.04 [oxapHas 6e3onacHoctb; 29.02.02
KoHcTpyupoBaHue, mogenupoBaHme u TexHonorua usgenuin u3 Koxu; 29.02.04
CkopHaAk; 29.02.06 TexHonorua kKoxu u mexa; 29.02.02 KoHctpyupoBaHue,
MOLENUPOBaHUe U TexHosnorua usgenunin u3 mexa; 35.01.16 Mactep no BOAHbLIM
buopecypcaM M akBakynbType; 35.01.20 MMuyenosop; 35.01.21 OneHeBoa-
35.02.09 BopHble Ouopecypcbl M akBaKkynbTypa; 35.02.10
O6paboTka BopHbIX 6Guopecypcos; 35.02.11 T[lpombliwneHHoe pbI6OAOBCTBO;

MEXaHn3aTop;
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35.02.13 MuyenosoacTtBo; 35.02.14 OxoToBepeHue U 3BepoBoACTBO; 35.02.15
Kunonorus; 36.01.02 Mactep »wuBoTHOBOACTBA; 36.01.03 TpeHep-Hae3gHuWK
nowapew; 36.02.01 BetepuHapus; 36.02.02 3o0TexHus.

06beKT  U3yyeHus “Pactenna”  onpepeneH s cnenyoumx
npodeccuii/cneymanpHocteirt: 19.01.18 AnnapaTyuMk-onepaTop NpPOM3BOACTBA
NPOAYKTOB MNWTaHWA U3 pacTutenbHoro coipba; 20.02.01 3Jkonoruyeckas
6e30MacHOCTb  NMpUpOAHbIX  KomnnekcoB;  20.02.03  [pupopooxpaHHoe
obycTpoicTBO Tepputopuit; 20.02.04 MoxapHas 6e3onacHocTb; 35.01.26 MacTep
pacteHneBoactea; 35.01.27 Mactep CenbCKOX03AWCTBEHHOr0 MNPOU3BOACTBA;
35.01.19 Mactep capgoBO-NapkoBoro U naHgwadTHoro crpoutenscTea; 35.02.01
JlecHoe u neconapkoBoe x03AiCTBO; 35.02.02 TexHO/sOrMa neco3aroTOBOK;
35.02.03 TexHonorus pepeBoo6paboTku; 35.02.04 TexHONOrMsA KOMMAEKCHOIA
nepepabotku gpesecuHbl; 35.02.05 ArpoHomus; 43.02.05 ®nopuctuka.

06bekT  wu3yyeHus  “Yenosek”  onpepeneH  pns  Cneaylowmx
npodeccuit/cneymnansHocteit: 31.02.01 JleyebHoe geno; 31.02.02 Akywepckoe
peno; 31.02.03 JlabopatopHasa auarHoctuka; 31.02.04 MepuuuHcKas onTuka;
31.02.05 CromaTtonorus opToneauyeckas; 31.02.06 Cromatonorus
npodunaktuyeckas; 32.02.01 Mepuko-npodunaktuyeckoe peno; 33.02.01
Gapmaums; 34.01.01 Mnagwas mMeguUMHCKAs cecTpa No yxopy 3a 60NAbHbIMK;
34.02.01 CectpuHckoe peno; 34.02.02 MeguumHckuit maccax (ans obyyeHus nuy,
C OrpaHUYEHHbIMU BO3MOXHOCTAMM 340POBbA MO 3peHunIo); 44.02.01 JowkonbHoe
obpasoBaHue; 44.02.02 [lpenogaBaHuMe B HayanbHbIX Knaccax; 44.02.03
Meparornka gonoNHMTENBHOIO 06pa3oBaHus; 44.02.04 CneymanbHoe AOWKONbHOE
obpasoBaHue; 44.02.05 KoppeKLUoHHas neaarornka B HadyanbHoM 06pasoBaHum;
44.02.06 MpodeccrmoHanbHoe 06yyeHue (no otpacasam); 49.02.01 ®usnyeckas
KynbTypa; 49.02.02 ApanTueHaa puanyeckas Kynbtypa.

B pa3pene 5 npodeccmoHannsaums CTpoutcs Ha OCHoBe Bblbopa 6n0kKa
y4yebHbIX MaTepuanoB M OLEHOYHBIX MEPONPUATMIA B 3aBUCUMOCTM OT Cdepbl
byaylein npodeccroHanbHon feaTenbHOCTH 00yYaloLerocs.

TpeHWpoBKa GOpPMYyIMPOBaHUA TMNoTe3 B npodeccuoHanbHoi obnactu, a
TaKXe OpMeHTaLmMA Ha yCNoBUA TPYAA, OTX0Abl NPOU3BOACTBA U UX BO3eUCTBME HA
OpraH13m no3BoasAeT BKAOYaTh POPMUPOBAHME NPOPECCMOHANBHBIX KOMNETEHL M
B PAMKax 4YeTBEPTOro pasgena «3IKONOruma»: WUpoKas NPUMEHUMOCTb HAy4YHOro
MeToJa MNO3HAHWA NO3BOAUT BbIABUIATb FUNOTE3bl ANA NOATBEPKAEHUA WU
ONpOoBEPXEHUS COOTBETCTBYIOWME NH0OBIM NPODECCUOHANBbHBIM HAMPABIEHHOCTAM
obyyeHus. WccnepoaHne B pamkax NabopaTopHbIX 3aHATMI yCNOBMIA Tpyaa
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byaywen npogeccum NOMOXeT NPOLEMOHCTPUPYET BANAHUE BHELWHMUX YCNOBUNA HA
OpraHuM3m 4YenoBeka, a BAUAHWE OTXOLOB MNPOM3BOACTBA - BAUAHME HA
OKpYXaloLyto cpeay.

Takum obpa3om, BbIOOP 0OBEKTOB M3YYEHMA B pamKax BTOPOro pasgena
yepes onpefeneHue NpegmMeToB UCCNeSOBAHUIA U U3ydyeHUA (pacTeHus, YenoBek
WAW XWUBOTHBIE), U OPUEHTALMSA HA YCNOBUA TPyAa M OTXOAbl NMPOU3BOACTBA B
pasgene 3konorua no3ponsetr ¢GOPMUPOBATb 3HAHMA U yMeHMs (B TOM 4uchne
npaKkTUyeckne) HeobXxoauMble [ns NPUMEHEHMS B NpoLecce OCBOEHMS
obwenpodeccnoHanbHOro LMKNa, MeXANCLUNAUHAPHbIX KYpCOB,
npodeccuoHanbHbix  mogynein. OpueHTauma Ha cdepy npodeccMoHanbHOM
AeATeNbHOCTM B NATOM pa3fene cnocobcTByeT HOPMUPOBAHMIO YMEHUI OLEHUBATD
3TUYEeCKMEe acneKTbl COBPEMEHHBIX MCCNEAOBAHUIA B 06/1aCTU BUOTEXHONOMUU U
reHeTUYeCKUx TexHonornn (KIOHUPOBAHME, WCKYCCTBEHHOE OMJOAOTBOPEHMUE,
HanpaBNeHHOe U3MEHEHWE TeHOMA U CO3AaHNe TPAHCTEHHBIX OPraHU3MoB).

OpraHusauus oby4eHus C yyeToM NpodeccHoHanNbHOW HanpaBNEHHOCTY
NoBbIlAeT MOTMBALMIO obyvalolwmxca v obecneynBaeT onepexarnowmii Bxoa B
npocteccuio/cneuunanbHoCTb.
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3.3. OpranusauyuMsa no3HaBaTeNbHOW [AEATENAbHOCTM C UCNONAb30BAHUEM
TEXHOJIOTUIA IUCTAHLIMOHHOTO M 3IEKTPOHHOIO 06yyYeHus

CmelwaHHoe obyyeHne sBNAeTCS OAHOM W3 NepPCneKTUBHLIX Moaenen
3NEKTPOHHOro 00yYeHMs U aKTUBHO pa3BMBaeTcs B y4eOHbIX 3aBefeHUsx PO Ha
npotsxeHun nocnefHux 10 net. Mop cmewanHbim 0byyeHuem (blended learning,
hybrid learning) noHumaetca mopenb o00yyeHMs, NOCTPOEHHAs HA OCHOBE
WHTErpaLuuu 1 B3aMMHOTO ONOAHEHMA TEXHONOT U TPAAULMOHHOFO ayAUTOPHOIO
W 3N1eKTPOHHOr0 06yYeHus. pyrumu cnoBamm, cMelaHHoe 06yyeHne CTPOMTCA Ha
OCHOBE COYeTaHUsA OYHbIX (B ayAUTOPMM) M OHNAWH (B 3NEKTPOHHOW cpepe)
nepuosoB  B3aMMOAENCTBMA  CTYAEHTOB C  Mpenopjasartesnem, y4yebHbIMM
MaTepuanamu u apyr c Apyrom.

Mo MHEHMI0 CMeuManucToB, MOAENb CMelWaHHOro obydyeHus obnapaert
HanbonbWwmMm noTeHuManoM B 0061aCTM NOBbIWEHWUA KadyecTBa 00Oy4yeHMA ¢
MHTEHCMUKaumMM yyebHoro npouecca. B HacToslwee BpemMs MMEHHO AaHHasA
MOAeNb OKa3blBaeT 3HAUMTENbHOE BAMUAHME HAa TpaHCc(OpMauUWIO MOLXOA0B K
00y4YeHUI0 M NPeNoAaBaHNI0: MEHAS BEKTOP C NACCUBHOrO 00yYeHMs Ha aKTUBHOE,
YyTO NO3BONSAET Jydlle TOTOBUTb CTYAEHTOB K Oyayuleid npodeccuoHanbHom
[eATENbHOCTM 3@ CYET rNyOOKOro MNOrpyKeHUs B Matepuan LUCUMNAKUHLI [5,
6,7,8,9,10].

B cmewaHHOM 06y4eHUU ayAUTOPHYIO U INEKTPOHHYIO KOMMOHEHTbI MOXHO
yepenoBaTb pasHbIMM cnocobamu BCAeACTBME YEro MojyvyaTb pasHble MoAeny
CMelWwaHHoro obyyeHus. lMog 31eKTPOHHON KOMMNOHEHTOW B CMELAHHOM 00yYeHuUH
NOHMMAETCA INEKTPOHHBIN KypC.

INEKTPOHHbLIA KYpC — CNOXHbIA 06pa3oBaTesibHbIi MPOAYKT, KOTOPHbIii
No3BONSET BOCMPOWU3BOAUTL MHOrOMepHoe o06pa3oBaTefbHOe MPOCTPAHCTBO B
INEKTPOHHOIN MHDOPMaALNOHHO-06pa3oBaTeNbHON Cpefie U NpeLCcTaBnseT coboil
LeneHanpaeieHHyto (obecneynBalolLyio AOCTUKEHME KOHKPETHbLIX Pe3ynbTaToB M
GopMMpoBaHMe NpeayCMOTPEHHbIX 00Pa30BaTENbHbIMKU MPOrpaMMaMu BbICILETO
o6pa3oBaHWUs KoMNeTeHUMA) W onpepeneHHbIM 006pPa3oM CTPYKTYPUPOBAHHYIO
COBOKYMHOCTb BUA0B, hOPM U CPeACcTB yuebHO fAeaTenbHOCTU. s pa3paboTku U
MCMONb30BAHUA 3JIEKTPOHHLIX KYPCOB WCMONb3YIOTCA CUCTEMbI YNpaBieHus
obyyeHnem unu LMS (learning management systems). OpHoit u3 Haubonee
pacrnpocTpaHeHHbix LMS B o6pa3zoBatenbHbix yupexpaeHusax PO spnsetcs LMS
Moodle.

CyliecTBEHHbIMU XapaKTEPUCTUKAMM 3IEKTPOHHOIO KypCa ABAAIOTCA:
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® 3(p(heKTUBHOE ynpaBieHne CaMOCTOATENbHON PaboTON CTY[EHTOB B
INEKTPOHHOW cpefe C Uenbld (GOPMUPOBAHMA 3aMNaHUPOBAHHBIX MO
AWCUMNAUHE pe3ynbTaToB 00yYeHus;

® OKa3aHMe MOTMBALMOHHOIO BO3JENCTBMA HA 0OYYaIOLWMXCS;

® HanojHeHMWe npolecca 0byYeHUs TMYHOCTHLIM CMbICIOM.

PaccmoTpum fiBe KnoueBble CTpaTernn peanusauum yyebHoro npouecca no
MOLENM CMeWaHHOro obyyeHus, NO3BONAKWME NOBLICUTL 3IHHEKTUBHOCTDL
y4yebHOro npouecca no AUCUMNINHE:

1) opraHu3auusa M ynpaBneHWe CamoCcToATeNbHON paboToi obyyarwmnxcs
Ha 6a3e 3NeKTPOHHOTIO KypCa;

2) WHTeHcudUKauua  yd4ebHOro  npouecca N0 AWUCUMNAWUHE  C
MCNONb30BAHUEM TEXHONOTUUN KNEPEBEPHYTHINA KNaccy.

3.3.1. OpraHu3auuma u ynpasieHue camocToaTenbHoW pabotoi obyyaiowmxcs
Ha 6a3e 3N1eKTPOHHOro Kypca

TpaAULMOHHO B 3IEKTPOHHOM KypCe pa3MellaloTcs CTPYKTYPUPOBAHHbIE MO
pasjenam U Temam yyebHble MaTepuanbl U 3afaHus 15 CAMOCTOATENbHO paboTsl,
OpraHu3yeTca TeCcTUpOBaHME MO TEOPeTUYECKUM MaTepuanam, OCylecTBnaercs
NOAroTOBKA K NabopatopHbiM paboTam, NPOBOAATCA KOHCYAbTALWM, OPraHu3yeTcs
TEKYWMWIA KOHTPOAb NO AUCUMMAUHE WK, HAaNpPUMEp, Peanu3yloTca OTAEeNbHblE
3Tanbl  NPOEKTHOW  paboTbl  obyuawuwmxcs. bonblwoe 3HayeHue  Ans
MOTUBALMOHHOIO BO3AENCTBUA Ha 00YyYaIOWMXCA MMEIT LeNeHanpaBieHHo
OpraHu30BaHHble YCI0BUA pediekcun u camopednekcun CTYAEHTOB, a TaKXKe
HenpepbiBHOE (HOpPMUpYIOLLEe OLEHUBAHWE NO AUCUUNIUHE.

WHCTpyMEHTbI COBPEMEHHBIX CUCTEM yMpaBieHus 0byyeHueM NO3BOAAIOT
peanu3oBath 3 BMAA camocTosaTenbHon pabotel ctygeHToB (CPC):

— penpopykTMBHas paboTa peanu3yetcs 4vepe3 pasmeleHune yyebHbIx
MaTepuanoB B MynbTUMeAMa GopmaTte (TEKCTOBLIA, ayAMO-, BUAEOKOHTEHT),
BCTPOEHHOE B MaTepUabl TECTUPOBAHUE, 31eMEHTbI cCaMopedNeKCun 1 pa3inyHble
WHTEPaAKTUBHbIE 3aaHUA;

— N03HaBaTeNbHO-NOUCKOBAsA paboTa MOXeT ObITb peann3oBaHa C MOMOLbIO
aKTUBHbIX METO0B 00y4YeHns. Hanpumep, nyTem opraHu3awum rpynnoeoii paboTol
00yYaloLIMXCs, HANPaBAEHHOW Ha pelleHne CUTYaLMOHHBIX, MPaKTUYECKUX 3aaay,
NOArOTOBKY Npe3eHTauun u ap.;

— TBOpYecKas paboTa MOXeT ObiTb peann3oBaHa Yepe3 3NEMEHTbl B3aUMHOTO
00y4YeHUs — KNIOYEBOW KOMMOHEHT 3N1eKTPOHHOrO 00Oy4YeHUs, OCHOBAHHbLINA Ha
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B3aMMHOM NpOBEpPKe CTyAeHTaMu paboT apyr apyra.

Peanuzauma u ynpasnenne CPC B 3neKTpOHHOW cpepe npeanonaraer
KOMNJEKC MeponpuATUK, 3aKNI0YaloWmUinca B MIAHUPOBAHUM, KOHTposie U
ornepaTUBHOW KOPPEKTUPOBKE PaboThl CTYEHTOB HA KaXAOM ee 3Tane:

— NJAHUPOBAHWE COAepXaHuA U obObemMa CaMOCTOATENBbHON PpaboThl
3aKN04aeTca B pa3paboTaHHOM M pa3MeleHHON B 3EKTPOHHOM Kypce cucteme
3alaHnin;

— KaneHpapHoe nnaaHWpoBaHWE CaMOCTOATENbHOM paboThl COCTOUT B
YCTaHOBAEHMU CPOKOB Hayana W 3aBeplleHnsa BbINOJHEHUA 3a4aHNIA;

— NJIAHUPOBAHME CUCTeMbl OLEHWUBAHWUA HANpPaBNE€HO HA BKIKOYEHUE BCeX
3anNaHUPOBAHHbIX OLEHOYHbIX MEPONPUATUNA B PEUTUHT-NNAH AUCUUNINHBI;

— OpraHu3auuoHHo-meTofMuyeckoe obecneveHne CPC 3akniovaetcs B
pa3paboTKe U pa3MelleHUn B INEKTPOHHOM Kypce MHCTPYKLMUA MO BbIMONHEHMUIO
3apaHuit, TpeboBaHWIA K BLINONHEHWUIO W odopmaeHuio paboT, Kputepues
OUEeHMBAHUA 3aAaHMN npenofgasatenem (B C/iyyae B3aMMHON NPOBEPKU U
CTYAEHTaMM), HaAW4yMe NPUMEPOB BLIMONHEHUSA 3aJaHUA, COCTABNeHWE aHanu3a
TUMUYHBIX OWKNOOK W T.4.;

— HacTpoMKa CUCTeMbl OTYETOB W 0OpaTHOW CBA3M ANA ONEpaTUBHOIO
ynpasneHusa pesynstatamu CPC.

Yepes npepocTaBieHne Habopa WHCTPYKLWUA, MCMOAb30BAHWE CUCTEMBI
OMNOBELEHMA U OTCNEXUBAHMA CPOKOB, BO3MOXHOCTEH CaMONpPOBEPKU U
B3aumoneincTeuna ¢ gpyrumu crygeHtamu npouecc CPC ctaHOBUTCA npo3payHbim,
HabnloaaembiM, a, CNefoBaTeNbHO, yNpaBnasemMblM C NO3MLUMIA UHTEHCUBHOCTU W
KauyecTBa. JNEeKTPOHHas cpefa (3NeKTPOHHBLIA KypC), B CBOK ovepenb, obnafaet
HEe06X0AMMbIM NOTEHLIMANOM ANS peanu3auumu onucaHHbiX HOPM CaMOCTONATEbHON
paboTbl, AN KOHTPONA 33 XO[LOM BbIMONHEHWS 3afaHUIA N MOHUTOPUHIA PaboThl
CTYAEHTOB.

B Ol buonorua 3annaHMpoBaHbl OLEHOYHbIE MEPONPUATUA, KOTOPbIE MOTyT
ObITb peanu3oBaHbl Ha 6a3e 37EKTPOHHOrO Kypca B paMKax CaMOCTOSTENbHOIA
paboTbl. Hanpumep, B pa3aene 3 Teopus 3BONIOLMM B NPOLECCE U3YYEHUS TEMBI
3.4. BO3HMKHOBEHME U pa3BUTME XU3HM HA 3emne CTyLeHTam npepnaraercs B
KayecTBe CaMOCTOATENbHOM paboTbl CO34aHNe NeHTbl BpeMEHWU BO3ZHUKHOBEHUA U
Pa3BUTUA KU3HU HA 3emne.

3.3.2. WuteHcudmkauma yyebHOro npouecca no AUCUUNANHE C
MCNONb30BAHUEM TEXHOJIOTUU «NEePeBEPHYTLIA KNaccy»
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TexHONorna «nepeBepHyYTLI KNacc» npeanonaraer, 4yto obyyaowmecs
3HAKOMATCA C HOBbIM y4yebHbIM MaTepuanom B 3NEKTPOHHOW cpefie A0 Hayana
3aHATUSA, @ HA 3aHATUKM 0OCYXKAIOT paHee M3yYyeHHble MaTepuansbl, NnpopadaTbiBaloT
CNOXHble BOMPOCHl, Y4acTBYIOT B TFpynnoBOi paboTe, COBMECTHO BbIMOAHAIT
NPOEKTbl UAN Apyrue NPakTUKO-OpUeHTUPOBAHHbIE 3aA4aHUA.

TexHONorna «nepeBepHyTHIA Knacc» obecneymBaeT WHTEHCUDUKALUID U
aKTUBM3aLMIO y4eOHOI AeATENbHOCTM MO AUCLMNAMHE 33 CYeT nepepacnpeaeneHus
paboTbl MeXay ayaMTOPHbIMU 3aHATUAMU U 3NIEKTPOHHOW Cpeaon (3NEKTPOHHLIM
KYpPCOM):

— paboTbl penpoayKTUBHOIO TUNA NEPEHOCATCA B INEKTPOHHbIN KYPC;

— paboTa Ha 3aHATUU NPOUCXOAMUT C MCMONb30OBAHUEM AKTUBHLIX METOAOB
oOyueHus.

[lepeHOC penpomyKTUBHOW AEATENbHOCTM B 3J1EKTPOHHbLIA KypC no3BonseT
BbICBOOOAMTL BPEMA HA AyAWTOPHbLIX 3AHATUAX ANA YCUIEHUA B3aWMOLENCTBUSA
CTYLEHTOB C NpenojaBaTenem U gpyr C LPYrom, 4To NPUBOLUT K MHTEHCUPUKaLUK
yyebHOro npouecca.

TeXHONOrMA «nepeBepHYTHIA KNACC» MEHAET CTPYKTYpY TPaAULMOHHBIX
yyebHoro npouecca. «[lepeBepHyTbii» y4yebHbIA npouecc npepgnonaraer
nocnenoBaTeNbHOe YepefoBaHue y4yebHON [eATENbHOCTU: «NpefayANUTOpHas
paboTa - ayauTopHas paboTay, rpe npepgayauTopHas pabota — 3710
camocTonTenbHas paboTa oOy4aloUMXCH B INEKTPOHHOW cpefle, a ayAUTOpPHas
paboTa — NpoOXOAMT B Kjiacce B COMPOBOXAeHWMM npenopasatens. C uenbio
0TPaboTKM W 3aKpenneHus maTepuana nocie ayauToOpHOW paboTbl MOXKET ObiTb
CHOBA OCYyleCTBAEH Mepexoj B 3NEKTPOHHYK cpeay. B 3tom cayuae
«nepeBepHYThIN KNacc» NpeAcTaBnseTcs B BUAE LUMKNA «NpefayautopHas pabota—
ayauTopHas paboTa—-nocrayauTtopHas paboTa», KOTOpPbI1 peanusyetcs BO
B3aMMOCBA3AHHbIX aYAUTOPHOMN U INEKTPOHHOW KOMMNOHEHTAX.

Hanpumep, 8 Ol buonorus TexHonorus «nepeBepHyTbIN KNAcc» MOXET ObiTb
peanu3oBaHa B pamkax pa3gena 2 CtpoeHue u ¢yHKUMM opraHu3ma Tembl 2.14.
Cratuctuyeckas o6paboTtka buonornyeckux faHHbix (tabn. 11)

Tabnuua 11
CueHapuit «<nepeBepHYTOro Kaaccay

MpepayauTopHas paboTa AyauTtopHas paboTa MocTayauTopHas paboTa

N3yueHune matepnana B | Tect no TepMuHonoruu PeweHune 3agay no
INEKTPOHHOMY Kypce 00pabOTKM faHHbIX CTAaTUCTUYECKOIA
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obpaboTke
OMONOrMYECKMX IAHHbIX

Pa3paboTka rnoccapus PeweHune 3agay no

N0 U3YYEHHbIM CTaTUCTUYECKON
MaTepuanam obpaboTke
BMONOrMyecKnx faHHbIX

TaKKe MCNOoNb30BaHUE TEXHONOTUN «NEePEBEPHYThINA KNacc» yMeCTHO, eciu B
yuyeOHOM npolecce npeaycMOTpeHa rpynnoBas MAM NpoekTHas pabdoTta. B atom
C/yyae nepeHoC penpopyKTMBHOW pPaboTbl B 3NEKTPOHHbIA Kypc MO3BOASET
npenofjaBaTento Ha ayAUTOPHbIX 3aHATUAX O0OCYKAATb MpoOGJeMHble CUTyauuu,
KeWcbl, pa3bupatb ¢ 06yYaAOWMMUCA NMPAKTUKO-OPUEHTUPOBAHHbBIE 3ajaHUA UK
3a1aHNA NOBLILEHHOW CNOXHOCTU, CTUMYAMUPYIOLLME MO3HABATENbHO-MOUCKOBYIO
[eATeNbHOCTb CTYAEHTOB.

OpHMM M3 KntoyeBbIX KpuTepneB 3P PeKTUBHOCTU «MepeBePHYTOro Knacca»
ABNAETCA HANM4YME CBA3M MEXAY AeATeNbHOCTbIO, BbINONHAEMON B 3NEKTPOHHOW
cpefie U Ha ayAUTOPHOM 3aHATUU. YCNOBMEM YCNEWHOM peanm3alun CMeLaHHOoro
00y4YeHUs C MCNONb30BAHWEM TEXHONOTUU «NEPeBEPHYTHIA Kiacc» sBNAETCS
He06X0aMMOCTb OpraHu3aLuM JOrMYHOTOo, ONTUMANLHOTO U LEJTOCTHOTO Y4ebHOro
npouecca B AByX cpefiax (3NeKTPOHHON U ayAUTOPHOIA), UTO TpebyeT cneLuanbHoro
NPOEKTUPOBaHUS y4ebHOro npolecca no AUCLMUNIMNHE.

AKTUBHbIE MeTOAbl 06yYeHus

Ncnonb3oBaHMe TEXHONOTMWU  «MEePeBEPHYTHIA  KAacc»  NpuMBOAMT K
NHTEHCUDUKALMM y4ebHON paboTbl Mo gucUMNAMHE. ITO CBA3AHO C TeM, YTO
NepeHoC OTAENbHbIX BUI0B PAaboThl B 3NEKTPOHHYIO Cpeay TpebyeT Ux 3amelleHUs
aKTUBHbIMU (hOpMaMM B3aUMOAEACTBUA C 00YYaIOWMMUCS B ayAUTOPUU. AKTUBHOE
obyyeHune — yyebHas AesTeNnbHOCTb, B KOTOPOI 00YYalOWMIACA Y4acTBYET, NPyU 3TO
B3aMMOAENCTBYA C npenojasatenem, ApyrumMn oby4aloWMMUCH, @ HE NACCUBHO
BOCNPUHUMAET MHPOPMALMUIO.

B pamkax aKkTUBHOro 006y4yeHWs MOXeT ObiTb OpraHu3oBaHa Kak
WHAWBUAYANbHASA, TaK U NapHas, rpynnoBas 1 Aaxe KoMaHaHas paboTa CTyAeHTOB.
[pynnoBble MeTOAbl 00yYeHUA ABNAIOTCA Haubonee BOCTPEOOBAHHbLIMU, CPeAN HUX
— [IMCKYCCUs, MO3TOBOI WTypM, febaThl, peleHne CUTYaLMOHHbIX 3a[iay, poieBas,
[leNI0Bas Urpa, B3auMHoe oby4yeHue. B norvke akTMBHOrO 0OyYyeHUs AMCKycCUs —
HEOTbEMJIEMbIA 371EMEHT [eATeNbHOCTM 0byyalowmxcs Ha 3aHaTUM. MeTop
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MO3rOBOr0 WTypMa NO3BOAUT BbIPAabOTaTb PeWeHUsA CAOXHbIX U HEOAHO3HAYHbIX
3apay. [ebaTbl N03BONAT 0OYHAOWMMCA HAYYUTLCA HDOPMYIUPOBATL CBOM UAEU U
WX aprymeHtTupoBatb. [lpumepom opraHu3auuu poseBON Urpbl MOXeT CTaTb
MCNoNb30BaHUe Npuema «AKBapuUyMy, rae Y4aCTHUKM BbICTYNAIOT B POM IKCNEPTOB
W aHANUTWUKOB NPM peleHnn npobnem nnu 3afav.

Beibop TOro uan MHOro MeToAa 3aBMCUT OT MeAarornyeckux Lenem, Kotopble
npenofjasartesb CTaBUT HA KaXAOM 3aHATUM, U NJAHUpPyeTCA 3apaHee.
Wcnonb3oBaHue passinyHbIX METOA0B WM NPUEMOB AKTUBHOMO WHTEPAKTUBHOIO
obyyeHns cnocobCTByeT Pa3BUTMIO HABLIKOB KOMMYHWMKALMKM, KPUTUYECKOTO
MblWNEHUSA, yMEHUA paboTaTb B KOMAHAE U APYrMX 0OLEKYNbTYPHbLIX KOMNETEHLUA.

AkTuBHOE 006y4yeHue TpebyeT YETKOro MO3TanHOro nnaHupoBaHus. [Mpu
NOArOTOBKE K aKTUBHOMY 0Oy4YeHWi0 Heob6X0aMMO MNOArOTOBUTH CTYAEHTOB,
chopmmupoBaTh UX OXMAAHMA OT Kypca, Oonblie y3HaTb 00 obyyaowmxcs,
MCMONb30BaTh [OMAlHMe 33aAaHMA [ NMOLFOTOBKM K aKTUBHOMY oOyvyeHuio B
ayauTopuu, MNOAroTOBUTL WMHCTPYKLUUM U MeTOAMYeCKMe peKoMeHpauuu nana
BbINOMIHEHUA 33aaHNI1 HA 3aHATUN. AKTUBHOE 0OyYeHMe MOXKET OblITb peann3oBaHo
KaK nMpu UCNONb30BAaHUM TEXHONOMUU «NepeBepHYTbIA Knacc», TaK U B paMKax
OpraHu3auuny TpaguLMOHHbLIX ayAUTOPHBIX 3aHATUN.

B OL, Buonorua ncnonb3yotcs cneayiolme akTuBHble METOLbI 00yYeHus:

OucKkyccma — OCHOBHOW  WHCTPYMEHT, UCNOJIb3YEMbIN NPU  U3YYEHUU
TeopeTuyeckux BoNpocos. Hanpumep, ana opraHu3auuu auckyccuu B teme Tema
3.3. Makpoasontouus, npegnaraeTca 3agarb CTy4eHTaM BONpocC:

[Ipas v CTyAEHT, KOTOPbIV OTBETUJI, YTO PE3YbTATOM IBOSIIOUUM ABJIAETCA:

M0ABJEHNE HOBbIX 3aCYX0YCTONYUBLIX COPTOB PACTEHUIN?

BO3HUKHOBEHME HOBbIX BULJOB B U3MEHUBIUMXCA YCOBUAX CPEAbI?

BbiBEejeHUe BbICOKONPOZYKTUBHbIX MOPOL KPYMHOro poratoro ckota?

(popmMupoBaHue HOBBIX N[PUCTOCOONEHMI K XU3HU B U3IMEHUBLIUXCA
yCcnoBuax?

Mpn  npenctaBNeHUWM  FPYNNOBbIX  Npe3eHTauWii, MEHTaNbHbIX  KapT
MCNONb3yeTca MeTod «AKBApUyM», KOTOPbIA MO3BOAAET CTYAEHTAM BbICTYNUTL B
pOAM  3KCMEpPTOB W  aHANWTWUKOB, OUEHUTb W obcyauTb paboT  CBOMX
OLHOrpynnHUKOB. [na peanu3auuu OAHHOW TeXHUKW npenojasaTtesib 3apaHee
pacnpepensieT ponuM  Mexpay CryaeHTamu (Hanpumep, KPUTUK, aHAIUTHUK,
HeCBeayWuin u T.n.), CTYAEHTHl WCXOAA W3 CBOWMX pONeil 33aAaloT BOMPOCHI,
BbICKA3bIBAIOT CBOE MHEHUE, 3 LOKNAJUYUK SONKEH KOMMEHTUPOBATL U OTBEYATh HA
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BONPOCHI ayautTopun. Tak peanu3yeTca 3aliuta rpynnosbix npeseHtauun B Teme
1.6. HekneTouHble hOpMbI XKU3HU.

Ha nekumn B Teme 4.5. BanaHue COUMANbHO-3IKONOrMYECKUX (HAKTOPOB Ha
310POBbE YeI0BEKA UCMONb3YETCS IKCNPECC-MeTo «NoayMan-o6Ccyau-noaenmnco,
KOrfa CTyAeHTbl WHAMBMAYANbHO, @ NOTOM B napax o0O6CYXAalT BONpoC
npenofgasarena:  [IpokommeHTMpynte  cnepyowme  cnosa:  «Hekotopeole
yTBEPXKAAOT, YTo ynoTpebnenne 100 r ankorons nepes epoi cnocobcTByeT
yaydweHuto annetuta». CornacHol nuM Bbl € 3TuMm? [loyemy pans niogen,
3/10ynoTpebnAoLMX ANKOroNeM, XapaKTepeH CMHe-6arpoBbIii LBET AnLA U HOCa?
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[noccapuu
MuHob6pHaykm Poccum — MUHWUCTEPCTBO Hayku W BbiCWwero o6pa3oBaHus
Poccuitckoinnt Pepepaunu;

Muunpocsewenua Poccunm - MuHuctepctBo  npocseuweHus Poccuidckon
Pepnepaunu;
Oore0y Ano WPNO -  ®depgepanbHoe  rocyaapcTBeHHoe — OlOAKETHOe

obpa3oBateNbHoe  yuypexpeHue  AOMNONHMTENbHOrO  NpodeCcCMOHanbHOro
06pa3oBaHmns «MIHCTUTYT pa3BuTUA NPOGEeCcCHOoHaNbHOr0 06pa3oBaHmMAY;

CO0 - cpepHee obuiee obpa3oBaHue;

CMO - cpenHee npodeccnoHanbHoe 06pa3oBaHue;

®roc C00 - depnepanbHbIi rOCYAApCTBEHHbBIA 06pa3oBaTeNbHbIA CTaHAAPT
cpeaHero o6uero o6pa3oBaHus;
OroC CNO - depepanbHblil roCYyaapCTBEHHbIA 00pa3oBaTeNbHbIA  CTaHAAPT

cpeaHero npothecCcMoHanbHOro 06pa3oBaHus;

OMOT- ocHoBHas npodeccuoHanbHas obpasoeatenbHas NporpamMmma;
000 - ocHoBHas obpa3oBaTenbHas Nporpamma;

OK - 06wwas KoMmneTeHLUus;

MK — npoteccnoHanbHble KOMNETEHLWU;

®0C - hoHA OLEHOYHBIX CPEACTB;

El3 — eguHbIN rocylapCTBEHHbIN 3K3aMeH
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1.1.

lpunoxenus

ocHose ®I0C COO

lpunoxenue 1

MnaHupyemble pe3ynbTaThl 0CBOEHUA 06UWeobpa3oBaTenbHOM AucuUnanHbl B cootBeTcTBun ¢ ®rOC CMNO u Ha

Kop n HaumeHoBaHue
dbopmupyembix
KOMNEeTEHLMH

”ﬂaHMpyEMble pe3yibTaTbl OCBOCHUA AUCLUUTNIUHDI

06wue’

[mcumnnunapHbie’

0K 01. Bbibupats
CNocobbl pelweHns
3agau
npogeccnoHanbHoOM
AeATeNbHOCTH
NPUMEHUTENBHO K
pasinYHbIM
KOHTEeKCTaM

B yacTu TpyaoBOro BocnutaHus:
- TOTOBHOCTb K TpYAY,
Tpynonobue;

- TOTOBHOCTb K aKTUBHOW [EATENbHOCTU TEXHOJOrMYEecKon W

0CO3HaHMe UEHHOCTNU MacCTepcCTBa,

couuanbHom HanpaBNEHHOCTH, CNocoOHOCTb WHNLUUUPOBATb,

MNaHUpOBaTb M CAMOCTOATENIbHO  BbIMOAHATL  TaKylo
[EATENbHOCTD;
- WHTepeC K pasnuyHbiM  chepam  NpoheccuoHanbHoi
LEATENbHOCTH,

OBna,u,eHme VHUBEPCANbHbIMU yLIE6HbIMl/I NO3HaBaTe/IbHbIMU

JeNncTBUAMMU:
a) 6a3oBble IOrMYeckue gencTema:
- camocToATeNbHO  ¢hOpMyAUPOBATb W AKTYanM3UpoBaTb

npo6aeMy, paccMaTpMBaTh €€ BCECTOPOHHE;
- YCTaHaBNMBATb CYWECTBEHHBIA MPU3HAK MM OCHOBAHWUA ANsA
CpaBHeHMs, Knaccudmkaumum u 0600ueHNs;

- chopmupoBaTh 3HaHUA O MecTe M posu Guonorun B
CUCTeMe  €eCTeCTBEHHbIX Hayk, B  (OpMUPOBaHMM
COBPEMEHHOI eCcTeCTBEHHOHAyYHOM KapTUHbI MUpa, B
NO3HAaHMW 3aKOHOB NPUPOAbl W PELEHUU HKU3HEHHO

BdXHbIX coumnanbHO-3TUYECKUX, JKOHOMMUYECKHUX,
JKONOrnyecKunx npo6neM yenoseyecTtBa, a TdKKE B
PELEHUN BOMPOCOB paunuOHaNbHOIo

NpMPOAONOIb30BaHNUSA; B (OPMUPOBAHWUM LEHHOCTHOIO
OTHOWEHUA K npupoae, oblWecTBy, YeNOBeKY; O BKnage
POCCUMCKUX M 3apyOeKHbIX yYeHbIX - 6M0NOroB B pa3BuUTHE
6uonoruu; QYHKLMOHANLHON FPaMOTHOCTU YeNoBeKa ANs
peLEeHNA KU3HEHHBIX Npobnem,

- yMeTb BNafeTb CUCTEMON OMONOTMYECKUX 3HAHUM,
KoTopas BK/lOYaeT:

OCHOBOMOMArailyMe 6MONOrMYeCKUE TEPMUHBI U MOHATUSA
(XKM3Hb, KNETKa, TKaHb, OpraH, OpraHusM, BUA, NONynaLus,

1

YKa3blBalOTCA JIMYHOCTHbIE W MeTanpeamMeTHble pe3ynbTaTbl

000weobpasoBaTENbHOM ANCLMMITMHOWN
2 AncumnnuHapHble (NpeaMeTHbIe) pesynbTaThl ykasbiBalTCs B cooTBeTcTBMM ¢ ®FOC COO (B nocneaHen peaakumm ot 12.08.2022)

ms OroC COO (B nocnegHen pepakuum OT

12.08.2022), dopmupyemble
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- onpefenaTb UeAW [eATeNbHOCTM, 3ajaBaTb napaMeTpbl W
KPUTEPUM NX LOCTUKEHUS;

- BbIAABAATb  3aKOHOMEPHOCTM UM NPOTUBOPEYMs B
paccMaTpMBAEMbIX ABNEHUSAX;

- BHOCUTb KOPPEKTUBbI B 1€ATENbHOCTD, OLeHMBATL COOTBETCTBUE
pesynbTaToB  LensM,  OUEeHMBaTb  PUCKM  MOCHEACTBUIA
LeATENbHOCTY;

- pa3BMBaTb KPeaTUBHOE MbilLeHWe NPU PELEHUN KUIHEHHBIX
npobnem

0) 6a30Bble UccnefoBaTeNbckue AelCTBUA:

- BNafieTb HaBblkaMu y4eOHO-UCCNe0BaTENbCKON U NPOEKTHOI
[LeATeNIbHOCTH, HAaBbIKAMK pa3peLleHus npobem;

- BbIABAATb NPUYUHHO-CNEACTBEHHbIE CBA3W U aKTyanu3npoBaThb
3a/layy, BbIBUraTb rUMNOTE3Y €e pelleHns, HaXOANUTb apryMeHTbl
[LNA [IOKA3aTe/IbCTBA CBOMUX YTBEPKAEHMIA, 3a1aBaTb NapamMeTpbl 1
KpUTEPUU peLleHus;

- aHalM3MpoBaTb MOJYYEHHble B XOfe pelleHus 33afauu
KPUTUYECKU OLEHWBAThb KX
NPOrHO3MpOBaTh U3MEHEHUE B HOBbIX YC/I0BUAX;

- YMEeTb NEPEHOCUTb 3HAHUA B NO3HABATEJIbHYIO U NPAKTUYECKYIO

pe3ynbTaThl, JOCTOBEPHOCTb,

061aCTU U3HeAeATeNIbHOCTH;

- yYMeTb WHTErpupoBaTb 3HAHWA U3 PasHbiX MNPEAMETHbIX
obnacreit;

- BbIABUTaTb HOBbIE UAEM, NPEANaraTb OPUrMHANbHbIE MOAXObI U
pelleHus;

- CnocoGHOCTb MX WCMONbL30BAHMA B MO3HABATENbHOW U

coumanbHoM NpaKTUKe

buoctepa;  MeTabonu3M,
romMeocTas, KJeTOYHblA MMMYHUTET, OMOCUHTE3 OGenkKa,
camoperynauus,

camoBocnpousseneHune, HacneaCcTtBeHHOCTb, U3MEHYUBOCTD,

JKOCUCTEMAa, 6VIOL|,€HO3,

ouononumepsl, AVNCKPETHOCTb,
3HEPro3aBUCUMOCTb, POCT U Pa3BUTHE);
buonornyeckne Teopuu: knetouyHas Teopus T. LUBaHHa,
M  Llnengena, P. Bupxosa;
ummynuteta [l. 3paux, WU.N. MeyHukoBa, XpOMOCOMHas
Teopus  HacneacTBeHHoctu 1.  MopraHa,  3aKoH
3apogblweBoro cxoactea K. bapa, aBonoumoHHas Teopus
Y. [lapBuHa, cuMHTeTMYeCKaa Teopua 3BONIOLUKM, Teopua
aHTponoreHe3a Y. [lapBuHa; Teopus GuoreoueHosa B.H.
CykauéBa; H.W. LenTpax
MHOroo6pasns M NPOUCXOXAEHUA KyAbTYPHbIX PACTEHWA,
A.H. CeBepuoBa - 0 MyTAX M HanpaBaeHUAX 3BonoOLNUK, B.N.
BepHaackoro - o 6uocdepe;

3aKOHbl (efMHO06pa3uA NOTOMKOB MEPBOrO MOKONEHMUS,

KNOHaNlbHO-CENEKTUBHOIO

yyeHus BaBunoBa - o

paclenneHnsa NpU3HAKOB, HE3aBUCMMOrO HaciefoBaHMSA
npusHakoB [. MeHpens, cuenneHHOro HacnefoBaHuA
NMPU3HAKOB W HapyleHusa cuenneHus reHos T. MopraHa;
rOMOIOrMYECKUX PAAOB B HACNEACTBEHHOW M3MEHYMBOCTH
H.W. BaBunoBa, reHeTyeckoro paBHoBecus [x. Xapau un B.
BainbGepra;  3apogbiweBoro  cxoactea K. bapa,
buoreHeTMyeckoro 3akoHa 3J. lekkens, ®. Mionnepa);
NpUHLUMNLI (YNCTOTHI FaMeT, KOMMNIEMEHTAPHOCTH);
Jinbuxa, 3Konoruyeckon

npasuna  (MuHumyma 0.

nUpammabl yncen, 6UOMacchl U IHEprun);
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runotesbl (koauepsatHon A.W. OnapuHa, nepBuyYHOro
oynboHa [1x. Xongelina, mukpocdep C. Pokca, pubosuma T.
Yek);

- chopMMpoBaTL YMEHUA PACKPbIBaTb  COAEpIKaHWE
OCHOBOMOMAraloWMx OGUONOrMYECcKUX TEOPUN WU TUNOTE3:
KNEeTOYHOW, XPOMOCOMHOW, MYTAaLMOHHOW, 3BONIOLUOHHON,
NPOUCXOXKAEHUA XKMU3HU U YenoBeKa; BNafieHne CUCTEMON
3HaHUA 00 OCHOBHbIX METOAAX HAyYHOro MO3HaHUS,
MCNOb3yEMbIX B OMONOrMYECKMX MCCNE0BAHUAX HUBbIX
00bEKTOB WM 3KocucTeM  (OnMcaHWe,  WU3MepeHMe,
npoBeAeHue HaboAeHU); cnocobamn BbIABAEHUA W
OLLeHKM aHTPONOreHHbIX U3MEHEHWUI B NPUPOLE;

- copMMpOBaTb YMEHUA PACKPbIBaTb OCHOBOMOAAramLme
6uonoruyeckue 3akoHbl 1 3akoHomepHocTm (I'. MeHpens, T.
MopraHa, H.W. BaBunosa, 3. lekkens, ®. Mionnepa, K.
bapa), rpaHuLbl UX NPUMEHUMOCTH K KUBbLIM CUCTEMAM;

- YMeTb BbIAENATb CYLLEeCTBEHHbIE MPU3HAKMU:

CTPOEHUS BWPYCOB, KNETOK NPOKApuMoOT M 3yKapwoT;
OAHOKNETOYHbIX M MHOFOKNETOYHbIX OpraHW3MoB, BUAOB,
6MoreoLleHO30B, IKOCUCTEM U BroCchepsl;

CTPOEHUA OpPraHOB U CUCTEM OPraHOB PACTEHUMN, JKMBOTHBIX,
Ye/I0BEKA; MPOLECCOB XU3HEAEeATeIbHOCTH, NPOTEeKALWKUX
B OpPraHU3Max pacTeHUA, JXMBOTHbBIX U YeNOBEeKa;
Bronornyeckux npoLeccos: obMmeHa BellecTB
(MeTabonusm), UHdopMaUMM M NpPEBPALLEHUA IHEPrUH,
OpoXKeHUs, aBTOTPOPHOro W reTepoTpodHOro TUNOB
NUTaHWs, (POTOCUHTE3a M XEMOCUHTE3a, MUTO03a, Menos3a,
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rametoreHesa,  3M6puoreHesa,  NOCTIMOPUOHANBLHOTO
pa3BUTUA, PA3MHOXEHWUSA, WHAMBUAYANbLHOTO Pa3BUTUA
opraHusma  (OHTOreHesa), B3auMOAENCTBUA  TEHOB,
reteposuca;  LeWCTBUMA  MCKYCCTBEHHOro  0Tbopa,
cTabunusupylollero,  ABUXKYWeEro W pa3pblBaloLiero

eCTeCTBEHHOro otbopa; annonaTpuyeckoro "
CUMNATPUYECKOro BUA00OPA30BaHMUA; BAUAHUA [BUXKYLLNX
cun 3BONIIOLUM Ha reHotoHp nonynauuu;

NpMCNOCOBNEHHOCTM OpraHW3MOB K cpefe o00OMTaHUS,
YepefoBaHWA HAMpaBlEHWI 3BOMIIOLMM;  KPYroBopoTa
BELLECTB M NOTOKA 3HEPrUM B IKOCUCTEMAX;

- NpMoOpPecT OonbIT MPUMEHEHUS OCHOBHBIX METOAOB
HAay4yHOro MO3HAHWA, WUCMO/Mb3yeMbIX B  OGuonoruu:
HabMIOAEHUS U OMWUCAHUA KUBBIX CUCTEM, MPOLECCOB W
ABNEHWIA; OpraHM3auuMM M NpPOBeAeHUs OWONOrMYecKoro
3KCMepuUMeHTa,  BbIABMIKEHWS  TUMOTe3,  BbIABAATb
3aBUCUMOCTM  MEXAY  WCCNefyembiMM  BEIMYMHAMM,
00bACHATb MONYYEHHbIE pe3ynbTaThl M GopMynnpoBaTh
BbIBOAbI C MCMONb30OBAHUEM HAYYHbIX MOHATUN, TEOPUIA U
3aKOHOB;

- chopmupoBaTh YMEHUA BbILENATb  CYLIECTBEHHbIE
MPU3HAKW BUPYCOB, KIETOK MPOKApUMOT UM 3yKapuoT;
OIHOKNETOYHbIX M MHOTOKNETOYHbIX OPraHU3MOB, BW[OB,
OMOreolleHO30B U 3KOCMCTEM; OCOOEHHOCTU NpPOLECCOB
oOMeHa BelWecTB W NPEeBpPALLEHUA 3IHEPrUU B KINETKe,
(hOTOCMHTE3a, NNACTUYECKOrO U IHEPreTUYECKOro 0OMeHa,
XeMOCHHTE3a, MUTO3a, Me03a, ON00TBOPEHUS, Pa3BUTUSA
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W Pa3MHOXeHMWs, UHAUBUAYANbHOIO Pa3BUTMA OpraHu3Ma
(oHTOreHesa), 60pbObl 3a CylecTBOBAHWUE, ECTECTBEHHOIO
oTb0pa, BUA00OPA30BaHMS, NpMcnocobaeHHOCTH
OpraHu3mMoB K cpefe 0OWMTaHWUA, BAUAHUA KOMMOHEHTOB
3KOCUCTEM, AHTPOMOTEHHbIX W3MEHEeHWIl B 3KOCHUCTEMAX
CBOEI MEeCTHOCTW, KpyroBopoTa BEWECTB W NpeBpalleHune
3Heprum B buocodepe;

- chopMMpoBaTb YMEHUA MPUMEHATb NOJYYEHHbIE 3HAHUA
ANA 00BbACHEHMS OMONOTMYECKMUX MPOLECCOB U ABNEHMUNA,
ANA NPUHATUA NPAKTUYECKUX PelleHUNn B MOBCEJHEBHOI
KU3HWM C Uenblo obecneyeHus 6€30MaCHOCTU CBOErO
340POBbS U 3A0POBbA OKPYXaOWMUX Ntojei, cobnogeHus
340pOBOro obpasa XM3HW, HOPM FPAMOTHOTO NOBEAEHUA B

OKpyXalowe NPUPOLHOIA cpene; noHWMaHue
Heo6x0AUMOCTH MCNOb30BaHMUS [LOCTUXKEHU
coBpeMeHHoit  Guonormm U GUoTexHonoruii  Ans
paLMOHaNbHOTO NpMPOAONOb30BaHMS; yMeHue
MCNoNb30BaTh COOTBETCTBYIOL{ME apryMmeHThl,
OMONOrMYecKylo  TEPMUHONOTMIO M CUMBOIUKY  Ans
[lOKa3aTesbCTBa poacTea OpraHu3moB pa3sHbIX

CUCTEMATMYECKUX Tpynn; B3aMMOCBA3M OPraHU3MOB U
cpefbl  0OWTaHWA;  €AWHCTBA  YESIOBEYECKMX  pac;
Heo6XoAMMOCTM 310poBOro 06pasza KWU3HW, COXpaHeHUs
pa3HooOpasus BMAOB U 3KOCUCTEM, KaK YCNOBUSA
COCYIL,eCTBOBAHMA NPUPOAbLI U YeN0BEYECTBA;

- chopMMpOBaTh YMEHUS pewaTb OMONOrMYecKue 3apaumn,
COCTaBNATb TEHOTMMMYECKME CXEMbl CKpelMBaHuA ans
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pasHblX TUMOB HacNefoBaHWA MPU3HAKOB Yy OPraHWM3MOB,
COCTaBNATb CXEMbl NEpeHoCa BEWeCTB U 3Hepruum B
3KocucTemax (UEMU NUTaHUs, MULLEBbIE CETU), BbIABAATL
NPUUYUHHO-CNEACTBEHHBIE CBA3M MEXAY WCCeayeMbIMU
ouonornyeckumm obbLEKTaMM, MpoLeccamMn U sBIEHUAMU;
[ienaTb BbIBOfbI M MPOrHO3bl HA OCHOBAHUM MONYYEHHbBIX
pe3ynbTaTos;

- chopmMMpOBaTb  YMEHWUA  KPUTMYECKU  OLEHUBATb
MHGOPMALIMIO GUONOrMYECKOrO COAEPIKAHUS, BKITIOYAKOLLYIO
nceBAoOHayyHble 3HAHMA U3  PasNUYHbIX MCTOYHUKOB
(cpeacTBa MaccoBOi MHGOpMALMK, HAyYHO-NONYASPHbIE
MaTepuanbl); WMHTEpPNPeTUPOBaTb ITUYECKME  ACMeKThl
COBPEMEHHBIX WCCNeA0BaHWUn B 6OMONOrMM, MeauLUHe,
OMOTEXHONOMNK; paccMmaTpuBaTh rnoGanbHble
3KoNornyeckue npobiemMbl COBPeMeHHOCTH, GOopMUPOBaThL
MO OTHOWEHMWIO K HUM COOCTBEHHYIO MO3ULMIO, YMEHUE

oueHunBaTb 3TNU4yecKune dCneKTbl COBpPEMEHHbLIX
nuccnefoBaHun B 06/1aCT OUOTEXHONOTUMU U TEHETUYECKUX
TEXHONOrnit (KJ'IOHVIpOBaHVIe, UCKYCCTBEHHOE

ONNOJOTBOPEHMUE, HAMpPaBNEHHOE W3MEHEHWe reHoMa U
CO3/iaHMe TPAHCTeHHbIX OPraHU3MOB);

- chopmupoBaTb YMEHMA  CO3[aBaTb  COOCTBEHHbIE
NMUCbMEHHbIE W YCTHble  COOOlEHMs HAa  OCHOBE
6uonornyeckoi MHGOpMaLMKU U3 HECKONbKMX UCTOYHUKOB,
rPaMoTHO MCMOJIb30BATL MOHATUIAHBINA annapaT buonoruu;
- yMeTb  BbIABUraTb  TUMOTE3bl, NPOBEPATb  UX
3KCNEPUMEHTANbHBIMU  CpeficTBaMM, HOPMYUpPYA  LENb
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nccnenoBaHus, aHanM3MpoBaTh NONyYEHHbIE pe3ysbTaThl U
AenaTb BbIBOJbI;

- NPMHMMATb Y4acTMe B HAYYHO-MUCCNe0BaTeNbCKOM paboTe
no 6UoNOrUM, IKONOTUN U MeULIMHE, NPOBOAUMON Ha Base
WKONbHbIX HayYHbIX 0OWECTB M Ny6IMYHO MpeacTaBAATH
NojlyYeHHble pe3ynbTaThl Ha YYEHUUYECKUX KOHdepeHLmax
Pa3HOro ypoBHs;

0K 02. Ucnonb3oBatb
COBpEMeHHble
CpeAcTBa NOMCKa,
aHanusau
MHTEpnpeTaumm
uHbopmaumnu n
MHOpPMALMOHHbIE
TeXHONOruK ans
BbINOJIHEHMA 3afaY
npogeccnoHanbHOM
[eATeNbHOCTH

B 061acTu LeHHOCTU HayYHOro NO3HaHMA:

- copMMPOBAHHOCTb MWUPOBO33PEHMUS, COOTBETCTBYIOWLETOD
COBPEMEHHOMY YpPOBHIO Pa3BUTUA HaykM W 0OWeECTBEHHOM
NPaKTUKM, OCHOBAHHOrO Ha AManore KynbTyp, CNOCOOCTBYIOWLENO
0CO3HAHWI CBOEr0 MeCTa B NONIMKYNbTYPHOM MUPE;

- COBEPLIEHCTBOBAHME A3bIKOBOW M YNTATENbCKOM KYAbTYPbI Kak
CpeAcTBa B3aMMOAENCTBUA MEXAY NIOAbMU U MO3HAHWA MUPa;

- 0CO3HaHWEe LEHHOCTU HAYYHOM [AEeATeNbHOCTU, TOTOBHOCTb
OCYILEeCTBAATL NPOEKTHYIO U UCCNefOBATENbCKYI0 AEATENbHOCTb
WHOMBUAYANBHO U B Fpynne;

OBnajeHue yHMBepCanbHbIMU Yy4eOHbLIMU MO3HABATE/bHLIMM
JencTBUAMMU:

B) paboTa ¢ uHdopmaumei:

- BNAfeTb HABbIKAMU NOAYyYeHUA UHDOPMALMKU U3 UCTOYHUKOB
Pa3HbIX TUMNOB, CAMOCTOATENLHO OCYWECTBAATL MOUCK, aHaNu3,
CUCTEMATU3ALMI0 M MHTEpNpPeTaunio MHGOPMaLMKU PasaUUYHbBIX
BUAOB M hOPM NpeacTaBNeHUS;

- CO034aBaTb TEKCTbl B pPa3NMyHbIX QopMaTtax C y4yeToM
Ha3HayeHWs MHGOpPMaLMM W UeneBoil ayauTopuu, BbiGMpas

onTUManbHyto hopMy NpeAcTaBAEHUA U BU3yanuU3aLum;

- copmMupoBaTb YMEHUA  KPUTUYECKU  OLEeHUBATb
MHdOpMaLMIo GUOTOTUYECKOTO COEPIKAHMSA, BKIOYAIOLLYIO
NnceBAOHAy4YHble 3HAHWA W3  Pa3IUYHbIX WUCTOYHUKOB
(cpepcTBa MaccoBOi MHQOPMaLMKM, HayYHO-NOMYNApPHbIE
MaTepuanbl); MHTEPNPETUPOBATb 3TUYECKME  aACMEKTb
COBPEMEHHBIX WCCNEAO0BAaHUA B OMONOrMKM, MeauLMHE,
onoTexHonorum;

- WHTEpnpeTUpoBaTb 3TUYECKME aCNeKTbl COBPEMEHHbIX
uccnefoBaHuii B 6uonorun, meguuuHe, GMOTEXHONOTUK;
paccMaTpuBaTth rnobanbHble 3KONOrMYecKue npobiembl
COBPEMEHHOCTH, (POPMUPOBATL MO OTHOWEHMIO K HUM
COOCTBEHHYIO MNO3ULUIO, YMEeHUe OLeHWUBaTb 3TUYECKME
acnekTbl nuccnefoBaHun B
reHeTUYeCcKnx TEXHONOTUIA

COBpPEMEHHbIX obnactu
OMOTEXHOIOMUK "
(KnoHWpOBaHMe, MCKYCCTBEHHOE

N3MEHEHUE

onjaofoTeopeHune,

HanpasfieHHoe reHoMa UM Cco3faHue
TPAHCTeHHbIX OPraHU3MOB);
- chopmmposatsb

MNCbMEHHLIE n

YMEHUA  CO3[aBaTb COOCTBEHHbIE

YCTHbIE COO6LI.|,€HVIFI Ha OCHOBE
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- OLEHMBaATb [OCTOBEPHOCTb, JIETUTUMHOCTL WMH(OpMauuu, ee
COOTBETCTBME NPABOBbIM M MOPaNbHO-3TUYECKMM HOpPMaM;

cpencrea MH(OPMALMOHHbIX "
KOMMYHMKALMOHHbIX TEXHONOTUI B pPEWEHUN KOTHUTUBHBIX,
KOMMYHMKATUBHbIX U OpraHW3auMoHHbIX 3a4ay C cobniofeHnem

- ncnonb3oBaTb

TpeboBaHMiA 3ProHOMUKM, TEXHUKM 6e30MacHOCTU, TUTMEHD,
pecypcocbepexeHus, NpPaBOBbIX W 3TUYECKUX HOPM, HOpPM
nHdopmMaLynoHHON GezonacHoCTH;

- BNajeTb HaBblKaMW Pacno3HaBaHMA U 3alWWTbl MHbOPMaLUK,
MH(OpPMALMOHHON 6E30MaCHOCTM IMYHOCTH

6ronormyeckoin MHGopMaLmMmU U3 HECKONbKUX UCTOYHUMKOB,
rPaMoTHO UCMOJb30BATb MOHATUIAHLIA annapaT 6uonorumn

OK 04. 3ddektnsHo
B3aMMOJENCTBOBATb U
paboTatb B
KONNEKTUBE N KOMAHAE

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOATE/IbHOCTU U
camoonpepeneHuto;

-OB1ldf€HNUE HaBbIKamin yqe6HO-VICCﬂe,U,OBaTeﬂbCKOVI, I'IpOQKTHOVI
U CoLManbHOW AeATENbHOCTH;
OBJ'IaAEHVIe YHUBEPCANbHbIMU

JeNCTBUAMMU:

KOMMYHUKATUBHbIMU

0) coBMeCTHas AeATeNbHOCTb:

- MOHMMATb M WCMOAb30BaTb MpPEUMYILECTBA KOMAHAHOW W
WHAWMBMAYANbHOW PaboTbl;

- MPUHMMATb LeNN COBMECTHOI AeATeNbHOCTH, OPraHU30BbIBaTh
W KOOPAMHMPOBATb JENCTBUA MO ee JOCTUMKEHMIO: COCTAaBATH
pacnpefenatb  ponu
YYaCTHUKOB 06CYKAaTb pe3ybTaTbl COBMECTHOW paboThl;

nnaH pencreui, C y4yeTOM MHEHUI
- KOOPAMHMPOBATbL W BbINOAHATL PabOTy B YCNOBMAX peanbHoro,

BUPTYa/lIbHOIo " KOM6VIHVIpOBaHHOFO B3aMMOp,EVICTBMH;

co3faBaTb  COOCTBEHHblE
cooblleHns  Ha
61onormyeckoin MHGoOpMaLMM U3 HECKONbKUX MCTOYHUKOB,
rPaMOTHO UCMOJb30BATh MOHATUIHbINA annapat Guonoruu;
- yMeTb  BbIABMraTb  rMNOTE3bl, NPOBEPATb WX
3KCNEepPUMEHTANbHBIMU  CpeACTBaMM, (HOPMYIUPYA  LENb

- chopmuposatb
MUCbMEHHbIE U

yMEHMA

YCTHbIE OCHOBE

MCCNEA0BAHUA, aHAIM3MPOBATL MOJYYEHHBIE Pe3y/bTaThl U
AenaTtb BbIBOAbI;

- NPUHUMATb Y4acTHUE B HAYYHO-MCCNEe0BATENbCKOMN paboTe
no 6MoONOrUK, 3KONOTUM U MEANLIMHE, NPOBOAUMOI Ha ba3se
WKOMbHBIX HAyYHbIX OOWECTB M NyOANYHO MpepcTaBAATH
NoJyYeHHble pe3yibTaThl HA YYEHUYECKUX KOH(DepeHUunax
Pa3HOro ypoBHA
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- OCyleCcTBAATb MO3MTUBHOE CTpaTerMyeckoe MoBefieHNe B
pasNUYHbIX CUTYaLMAX, NPOABNATL TBOPYECTBO U BOODpaxeHMe,
ObITb UHULMATUBHBIM

OBnapeHue yHUBEpCanbHbIMU perynaTUBHLIMU AENCTBUAMM:
r) npuHATUE ceba u apyrux nojen:

- NPMHMMATb MOTUBBI U AapryMeHTbl ApYrux Niofev Npu aHanuse
pe3yabTaToB AeaTeNbHOCTH;

- NpWU3HaBaTb CBOE NMPaBO U NPaBO APYruX Alofei Ha oWn6KK;

- pasBuBaTh CMOCOGHOCTb MOHWUMATb MUP C MO3ULUW APYroro
Yyenoseka

OK 07. CopeitcTBoBaTh
COXPAHEHMUH0
OKpyXKatolen cpegpl,
pecypcocbepeeHmio,
NPUMEHATH 3HAHUA 00
U3MEHEHWUMN KAUMaT],
MPUHLMUMbI
6epexnnBoro
NpOM3BOJCTBA,

3 dekTUBHO
AENCTBOBATL B
Ype3BblYalHbIX
cUTyaumax

B 061acTh 3K0NOrMYECKOro BOCNUTAHUA:

- ChOPMUPOBAHHOCTb 3IKONOTUYECKOW KyAbTYpbl, MOHUMaHUe
BAUAHUA COLMANbHO-IKOHOMMYECKMX NPOLECCOB HA COCTOAHME
NPUPOAHOIA W couManbHoit Cpeabl, OCO3HaHWe rN06aNbHOrO
XapaKTepa 3K0N0rmyeckux npobnem;

- NNAHWpOBaHWE W OCylLeCTBNeHWe [elCTBUMIN B OKpyXatwouen
CpeAe Ha OCHOBE 3HaHMA Lenen YCTOMYMBOro Ppas3BUTUA
YeNoBeYyecTBa;

aKTMBHOE HenpuaThe AeNCTBUN, NPUHOCALLMX Bpe] OKpYKatoLwen
cpeae;

- yMeHMe NpOrHO3MpoBaThb HebnaronpusTHble 3KOAOTMYecKue
nocneAcTBUA NpefNpMHUMAEMbIX LeACTBUW, NPeAOTBpaLLaTh UX;
- pacwupeHue  OnbiTa  AEATENbHOCTU  3KONOTMYEeCKOM
HanpaBiIeHHOCTH;

- OBNnageHuWe HaBblKaMU yLIe6HO-VICCJ'Ie,IJ,OBaTenbCKOVI, I'IpOEKTHOﬁ n

COLMANBHON AeATENbHOCTH

- BNafeTb CUCTEMOW 3HAHMIA 006 OCHOBHbIX MeToAax
Hay4yHOro MO3HaHMSA, WCMOAb3yeMbIX B OMONOTMYECKMX
UCCNeA0BAHUAX KUBBIX 0OBEKTOB M 3KocUcTEM (OnucaHue,
W3MepeHWe, MNpoBefeHMe HabnoaeHuit); cnocobamu
BbIABNEHWUA W OLEHKW QAHTPOMOreHHbIX M3MEHEHUN B
npupoae;

- yMeTb BbIABAATL OTJAWUYMTENbHbIE MNPU3HAKW KUBBIX
cuctem, B TOM 4ucie rpubOB, PacTEHWUMN, KMBOTHBIX M
YefloBeKa; NPMCNOCcO6NEHHOCT BUAOB K Cpefie 0OUTaHus,
abMoTMYeCcKUX U OUOTUYECKUX KOMMOHEHTOB 3KOCUCTEM,

B3auMOCBA3e OpraHu3mMoB B coobllecTBax,
aHTPOMOTreHHbIX WU3MEHEHMA B  IKOCUCTEMAX CBOEM
MECTHOCTHU;

- yMeTb BbIAENATb  CYLIECTBEHHbIE NpU3HaKK
OMoNornyecKmnx NpoLEeccoB: obMeHa BellecTB

(MeTabonusm), UHdopMaUMM M NpPEBPALLEHUA IHEPTUH,

OpoxeHus, aBTOTPOHOro U reTepoTpodHOro TUMNOB

58




nUTaHWsA, (pOTOCUHTE3a M XEeMOCUHTEe3a, MUTO03a, Meno3a,
rameToreHesa,  3MOpuoreHesa,  NOCTIMOPUOHANBLHOIO
pa3BUTUA, PA3MHOXEHWUS, WHLMBUAYANbHOTO Pa3BUTUA
opraHusma  (OHTOreHesa), B3auMOAENCTBUA  TEHOB,
reteposnca;  LeWCTBMA  MCKYCCTBEHHOro  oTbopa,
CTabUNM3MpyIOILEero,  OBUXYWErNo W pa3pbiBalowWero
eCTeCTBEHHOIO otbopa; annonaTpuyecKoro "
CUMNATPUYECKOro BUA00OPA30BaHMUA; BAUAHUA [BUXKYLLNX
cun 3BONIIOLUM Ha reHooHA nonynauum;
NpUCNOCOBNEHHOCT OpraHM3MOB K cpefie 0bOuTaHus,
YyepefoBaHWA HanpaBleHUW 3BONIOLMW;  KPYroBopoTa
BELLECTB M NOTOKA IHEPrMM B IKOCUCTEMAX

1.2. Metopuyeckasa Kapra gucuunaunnbl «bunonorna»

Tema

Pe3ynbrarsl TEMBI

CopepxaHue Tem

OueHoYHble 06bwue
MeponpuaTUs KOMMETEHL MM
oroc cno

Paspen 1. Knetka |XapaktepusoBaTb KoHTponbHas paboTa
— CTPYKTYpHO- CTPYKTYPHO- “MonekynsapHbii
¢yHKUMOHaNbHasA |PYHKLMOHANbHYIO YPOBEHb OpraHu3aLum
€AMHULLA )XUBOTO |OpPraHMU3aLMIO KNETKU Ha Xusoro”
OCHOBe HabnoaeHus
1.1.|buonorus kak OnucbiBaTh METOADI Buonorus kak Hayka. CBzb Guonorum c 3anonHeHue TadbauLbl ¢ 0K 02

Hayka

nccneaoBaHMAa Ha

APYrMMU HayKamu: Guoxumus, 6uodmnsnka,  |oNUCaHMEM METO/OB
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MOJIEKYNISAPHOM W
KNETOYHOM YpOBHE

OWOHWKa, reHoreorpacms u ap. Ponb n mecTo
6uonorun B hopMUpPOBaHUM COBPEMEHHOM
HayYHON KapTUHbI MUpPa. 3HAYEHMe
ouonornyeckux 3HaHuin. ctopus Guonoruu.
3HayeHMe LUTONOTUM ANs pa3BUTUA BUonorum
M NO3HaHWA npupoabl. Metoasl uutonoruu:
MUKPOCKOMUA, XxpomaTorpagus,
3neKkTpodopes, METOA MEYEHbIX AaTOMOB,
anddepeHLnanbHoe LeHTpUDYrupoBaHue,
KynbTypa KNeToK

MUKPOCKOMMUPOBAHMSA C UX
AOCTOMHCTBAMU U
HeA0CTaTKaMu.
3anonHeHue TabauLbl
«Bknap yyeHbix B
pasBuTue GUONOTUNY

1.2.|06uwas XapakTtepu3oBatb ypoBHU |Pa3Hoobpa3ue 6uocuctem. OpraHmsauus 3anonHeHue 0K 02
XapaKTEPUCTUKA  |XKMBOMN MaTepum OMOoNOrNYecKUxX cuctem. YpoBHU OpraHM3aLum |CpaBHUTENBHON TabNMULbI
XU3HU OnuceiBaTb MeTOAbI OnocucTeM: MONEKYAPHO-TEHETUYECKNA, CX0ACTBA U pasnuyumn
nccnefoBaHus Ha OpraHoOUHO-KNETOUYHbIN, OPraHU3MEHHBbIN, YKWBOTO U HE XXMBOTO
MOJIEKYNAPHOM U nonynALUOHHO-BUAOBOW, 3KOCUCTEMHBIN
KNEeTOYHOM ypOBHe (6uoreoueHoTUYeCKMIt), GUocdepHbIin. Hayku,
n3yyatowme 6uonornyeckme o6bEKTHI Ha
pa3HblX YPOBHAX OpraHu3auum xusHu. 06was
XapaKTepUCTUKA XWU3HW, CBONCTBA KUBbIX
cucrtem. [poueccsl, npoucxoaaume B
buocuctemax
1.3.|buonorunyecku XapakTepu3oBaTb XuMnyeckuit coctaB knetku. Heopranmdyeckue |@poHTanbHbIn onpoc 0K 01
BaXHble CTPOEHMWe U CBONCTBA BElLeCTBA KNETKU, UX 6uonornyeckas ponb.  |[loAroToBKa yCTHbIX
XMMUYECKHe OCHOBHbIX GUOMONEKY OpraHnyeckue BewWeCcTBa KNeTKHU. coobLeHni ¢ 0K 02
COeAVHEHUS MpoBoauTb HabnoaeHne |buonoruyeckne nonumepsl. benku. CTpykTypa |npeseHTauuei
M3MEHEHUN n hyHKUKMKM GenkoBoil Monekynbl. PepmeHTsl, |BbinonHeHUe U 3awWwmuTa OK 04
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(hYHKLUMOHWUPOBaHUA
buononnmepos

NPUHLMN UX LEACTBUA. YrneBOabI.
bronornueckune pyHKLMUM yrNeBOAOB.
Jlunnabl. 06wWMIA NnaH cTpoeHus.
MmapocunbHo-ruapodobHble cBOMCTBA.
Knaccudukaumsa nunugos. buonoruyeckue
byHKumm annupos. ATO. CrpoeHne monekynbl
AT®. buonornyeckue byHkuumn ATO

nabopaTtopHbIX pabor:
«Onpepenenne BUTammHa
C B NpoayKTax nuTaHuay,
«lmapodunbHo-
runpodobHble cBOMNCTBA
UNNAOB»

1.4.

CTpykTypHO-
yHKLUMOHaNnbHas
OpraHmsauus
KNeToK

Pasnnyath cyliecTBeHHble
NPU3HAKKU CTPOEHUS
KNeTOK OpraHu3MoB
pa3HbIX LapCTB XUBOW
npupoapbl

MpoBoauTb HabOaEHNE
KNETOUYHbIX CTPYKTYP U UX
M3MEHEHWUIN C NOMOLLbIO
MUKpOCKONa

KnetouHas teopus (T. WeaHH, M. WnenpeH,
P. BupxoB). OcHOBHble NONOXEHUA
COBpEeMEHHOW KNeTOYHON Teopuu.

Tunbl KNETOK: ayKapuoTUyeckas u
npokapuotnyeckas. CpaBHUTENbHaA
XapaKTepUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOIA, JKUBOTHOA, rpUGHON).
CTpoeHune NpoKapuoTUYECKOW KNETKM.
OcobeHHOCTU CTpOeHUs reTepoTpodHON 1
aBTOTPOC(HHON NPOKAPUOTUYECKUX KNETOK
CTpoeHune 1 YHKLMKN 3YyKapuoTUYECKON
kneTku. Mnasmatnyeckas membpaHa
(nnasmonemma). TpaHcnopT BewecTs Yepes
nnasmMaTMyeckyto MembpaHy: NacCUBHbIiA
(anddy3us, obneryenHas aucddysus, ocmoc),
aKTUBHbII (TpaHCNOpT 6enkamm-
nepeHoCcYnKamm).

IHAOLMTO3: NUHOLMTO3, haroLmTo3.
Ik3oumT03. 060/104Ka UM KNETOYHASA CTEHKA.

OueHnBaemas aucKyccus
no BONPOCaM NeKLuum
Pa3zpaboTka MeHTanbHOM
KapTbl N0 Knaccudumkaumm
KNETOK M UX CTPOEHUIO HA
Npo- U 3YKapUOTUYECKUX
M MO LAPCTBAM B MUHU
rpynnax
BbinonHeHue v 3awuTa
nabopaTopHbIX paboT:
«CTpoeHue Knetku
(pacTeHus, MBOTHbIE,
rpuobl) N KNETOYHbIE
BKlOYEHUA (Kpaxman,
KapOTUHOMUJBI,
XN0PONIACTHI,
XpPOMONAACTbI)»,

0K 01

0K 02

0K 04
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CTpykTypa v hyHKLMU KNETOYHON CTEHKU
pacTeHui, rpubos.

LUutonnasma. Uuto3sonb. Lutockener.
OpHomembpaHHble OpraHOWAbl KIETKH.
JHponnasmatnyeckas cetb (3M1C). Annapart
Fonbpxu. JInzocomsl. Nepokcucomsi.
CTpoeHune n GyHKUMK

OAAHOMEMOPAHHbIX OpPraHOMU0B KNETKH.
Bakyonu pactutenbHbix KneTok. KnetouHsin
cok. Typrop

MonyaBTOHOMHbIE OPraHOWAbI KNEeTKM.
MuTtoxoHapuu. Mnactugbl: xnoponnacTsl,
XpomonnacTbl, neikonnactel. CTpoeHue u
bYHKLMU MUTOXOHAPUIA U NIACTUL,
[poncxoxaeHne MUTOXOHLPUIA 1
XN10pONNacToB.

finpo. 06onouKa aapa, XpOMaTHH,
Kapnonnasma, AfpbllWKu, UX CTPOEHMUE W
byHKLMK.

HemeM6bpaHHble opraHoMabl KNETKU.
Pu6ocombl. MukpoTpy6ouku. KnetouHsiit
ueHTp. OpraHouabl ABUMKEHMA: PECHUYKMN U
Krytuku. CtpoeHne u hyHKLUK
HeMeMOpaHHbIX OPraHoM0B KNETKM

«lpoHuuaemoctsb
MeMO6paHbl (Nnasmonus,
Aennasmonuns)»

1.5.

CTpykTypHO-
(hyHKLMOHaNbHbIE

Pasnuuartb CylweCTBeHHbIE
MPU3HAKWN CTPOEHUA

CTpoeHune XpoMOCOM. XpOMOCOMHbIN Habop
KNETOK, FOMOJIOrMYHbIe U HEFOMOJIOTUYHbIE

®poHTanbHbI onpoc
PaspaboTka rnoccapus

0K 01
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dakTopbl KNeToK OpraHnM3moB XPOMOCOMbI, FanAOUAHbIA U AUNAOUAHbIN PeweHue 3agay Ha 0K 02
HACNeCTBEHHOCTMU |pa3HbIX LAPCTB XUBOW Habop. HyknenHosble kucnotol. JHK n PHK. |onpepenexue
npupoabl CTpoeHune HyKNenHOBbIX KNCNOT. HyKkneoTuabl. [mocnegoBateibHOCTH
Onpegenatsb KomnnemeHTapHble a30TUCTbIE OCHOBAHUA. HYKNeoTUA0B
nocnefoBaTesibHOCTb Mpasuno Yapradoa. Crpykrypa AHK -
Hykneotugos [AHK n PHK |gBoiiHaa cnupans. MectoHaxoxpaeHue un
ouonornyeckue byHkuun JHK. QHK-
akcneptusa. Bugpl PHK. ®yHkumu PHK B
KneTke
1.6.|Mpoueccsl XapaKkTepu3oBaTb MaTpuuHbiii cunte3 AHK — pennukayms. ®poHTanbHbIM onpoc 0K 01
MaTpUYHOrro NnpoLecch MaTpuyHoOro MpuHunnsl pennukauum QHK. MexaHnsm Tect «[lpoueccs
CUHTE3a CUHTE3a penaukauun JHK. Penapauua JHK MaTPUYHOrO CUHTE3a» 0K 02

Onpepenatsb
nocnepoBaTeNbHOCTb
aMUHOKWUCNOT B MONeKyne
benka

WHTepnpetupoBatb
CTPYKTYpY #
(byHKUMOHANbHOCTb Genka
B C/ly4yae U3MeHeHus
NnoCNeA0BaTENIbHOCTH
Hykneotugos [JHK

(BopennekaTMBHas, NOCTpenneKaTuBHas).
Peakuun matpuyHoro cuHTe3a. lMpuHumn
KOMMNAEMEHTAPHOCTH B peakLMAX MaTPUYHOrO
cuHTtesa. IHK u reHbl. [eHeTUyeckunn Kop, ero
CBOWCTBA. TpaHCKpUNLMA — MATPUYHBbIiA
cunTe3 PHK. TpaHcnauma u eé€ atansl.
Ycnosus 6uocuntesa 6enka. Ctpoenune 1-PHK
W KofMpoBaHUe aMMHOKMCNOT. Ponb pubocom
B OMocKHTE3e Oenka

PelweHune 3agay Ha
onpepgeneHune
nocnepoBaTeNbHOCTH
aMUHOKUCIIOT B MONIEKY /e
benka

PeweHue 3apay Ha
onpepgeneHune
nocnepoBaTeNbHOCTH
aMUHOKKUCIOT B MONIEKY /e
0enka B ciyyae
N3MEHEHWS
nocnepoBaTeNbHOCTH
Hykneotugos IHK
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1.7.|HeknetouHble Pa3znuyathb cylecTBeHHble |Bupycbl — HeKneToUHble POPMbI KU3HM U PpoHTanbHbIM oNpoc
thOpMbl JKU3HU NPWU3HAKN CTPOEHMA obauratHble napasutbl. CTpoeHune npocTeiXx U |[lOAroTOBKA YCTHBIX
KNEeTOK OpraHn3mMosB CNOXHbIX BUPYCOB, PETPOBUPYCOB, coobLeHuni ¢ 0K 02
pa3sHbIX LAPCTB XWUBOK 6aktepuodaros. KuzneHHbi yukn JHK- npeseHTauuen (BUpYCHble
npupoabl copepxalmx supycos, PHK-cogepxauunx n baKkTepuanbHble OK 04
BUpycoB, 6aktepuocaros. BUY, renatut 3abonesanus. 06wme
yenoseka. NPUHLMNBI
baktepuun. O6was xapaktepuctuka. MoHsTHEe |MCMNONb30BAHMUA
wramm. Bupycsl u 6akTepuun: cxopcTea u NeKapCTBEHHbIX BELEeCTB.
pasnuuuns OcobeHHoCcTH
npUMeHeHus
aHTMOMOTUKOB)
1.8.|06MmeH Bewects 1 |OnucbiBaTh OCHOBHbIE Accumunauma n guccummnauusa — fse PpoHTaNbHbINA Onpoc
npespalleHne JHepreTMyeckue u CTOPOHbI MeTabonu3sma. Tunsl obMeHa 3anonHeHue
3HEepruun B KNeTKe |NnacTMyeckue NpoLecchl |BellecTB: aBTOTPODHbIN U reTepoTPOdHBbINA,  [CPaBHUTENbHON TabAMLbI 0K 02

KneTku (0OMeH BellecTs,
XeMo-, hOTOCUHTE3)

a3pO0HbIN U aHa3pOOHbIN. IHEpPreTUYecKoe
obecneyeHune knetku: npespauweHue ATO B
0O6MeHHbIX npoueccax. PepMeHTaTUBHbIA

XapakKTep peaKLWIVI KNeTo4Horo metabonusma.

epBUYHbIA CMHTE3 OpraHMYecKux BewecTs B
kneTke. Mnactnyeckuin oomeH. PotocuHTes.
XemocuHTe3. AHaspOOHbIN 3HEPreTUYECKMil
06MeH. AHaspobHble opraHu3mbl. bpoxeHue,
aBTOTPOHbIA U reTepoTPOdHbIN TUN
nuTaHus. AHaspobHble MUKPOOPraHU3Mbl Kak
00beKTbl GMOTEXHONOMMM. Tanbl

XapaKTEpPUCTUK TUMNOB
obMeHa BellecTs
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JHEpreTn4yecKkoro obmeHa. Mukonus.
buonornyeckoe okucneHune, MAn KNeToyHoe

AblXaHue
1.9.Xn3HeHHbIN UMK |XapaKTepu3oBaTh KneTouHblit unkn, ero nepuopbl n peryaayua. |06cyxaeHue no
KneTku. Mutos. KU3HEHHbI UMKN kKneTkn  |lNepuoabl HTEpdasbl MX 0COOEHHOCTU. BOMpOCaM NeKuuu
Menos InddepeHunauymsa kneTku n apect Pa3zpaboTka NeHTbI 0K 02
KNEeTOYHOro uukna. [leneHme KNeTkm — MUTO3. [BPEMeHU XKU3HEHHOTO
Crapgun MnMTO3a U NpoMcxofaLmMe NpoLecchbl.  (UMKNA OK 04
Kapuokunes u untokunHes. bruonornueckoe
3HayeHue mMuUTO3a. Meli03 — peAyKLMOHHOE
peneHue knetku. Cragmum meiiosa. Meiios —
OCHOBA MO/I0BOr0 pa3mMHoOXeHusA. [oBegeHue
Xpomocom B meito3e. KpoccuHrosep.
Buonoruyeckuni cmbicn menosa. IpdexTsbl
Meno3a. Meino3 B U3HEHHOM LiMKNe
OpraHuM3moB
Paspen 2. MporHo3upoBartb KoHTponbHas paboTta
CrpoeHue un BO3HMKHOBEHUE “CrpoeHue u pyHKLMM
byHKUMK NPM3HAKOB B X0 opraHusma”
opraHu3ma WHAMBUAYANLHOIO
pa3BuUTUA 1
pa3MHOXeHUs
OpraHu3MmoB
2.1.|CtpoeHue OnucbiBaTbh CTPOEHUE U OpHokneTouHble opraHusmbl. KonoHunansHble |OueHMBaemas AUCKyCCUSA
opraHu3ma B3aMMOCBA3b YacTel OpraHu3mbl. MHOrokneTouHble opraHusmbl.  |Pa3paboTka MeHTanbHO
MHOTOKNETOYHOro B3anmmocBA3b YacTeit MHOrOKNETOUHOTO KapTbl TKAHEMN, OPraHoB M 0K 02
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opraHusma opraHusma. ®yHkums. OpraHbl U cMCTEMBI CUCTEM OPraHoB
opraHoB. Annapatbl opraHoB. [omMeocTas OpraHu3moB (pacTeHus, OK 04
OpraHu3Ma u ero noajepaHue B NpoLecce  |WUBOTHbIE, YENOBEK) C
XU3HELEATENbHOCTH. KpaTKoiA
OyHKUMOHaNbHAA cMCTEMA OPraHOB. TKAHW  |XapaKTEPUCTUKOM UX
pacTeHuit. TKaHW XKUBOTHbBIX U YeNOBEKa. byHKLUM
OpraHbl pacTeHuii. OpraHbl U cUCTEMBI MoaroToBKa U
OPraHOB XMBOTHbIX W YeNOBEKA. 3HAYEHNE npeAcTaBNeHne YCTHbIX
onopbl, ABUXKEHUSA, MUTAHUSA, LbIXaHUS, coobuweHuii ¢
TpaHCNOpTa BEWECTB, BbILENEHUSA, 3alUUTbI.  [Npe3eHTaLuei
3HayeHMe NpoOABNEHUA PA3LPAKUMOCTH U (MMMyHUTET,
perynauum WH(EKLMOHHblE
3aboneBaHus, aNUAEMUK,
BaKLMHaLMA)
2.2.|®opmbl XapakTepu3oBaTb cnocobbl [PopMbl pa3MHOXEHWA opraHu3mMoB. becnonoe |PpoHTaNbHBINA Onpoc
Pa3MHOXEHUA Pa3MHOXEeHMA ¥ NosoBOE pa3MHoXeHMe. Buabl 6ecnonoro  |3anonHeHue Tabaunubl ¢ 0K 02
OpraHu3moB Pa3MHOXEHUA: NPOCTOe AeNeHNe HaBOE, KpaTKoA
NOYKOBAHWUE, PAa3MHOXeEHME Cnopamu, XapPaKTEPUCTUKON U
BereTaTUBHOE pa3MHOXeHUe, hparMeHTaLus, |npumepamu popm
KnoHupoBaHue. [onoBoe pa3MHOXeHUe Pa3MHOXeHMA
OpraHuM3moB
2.3.|0HTOreHes OnuceiBaTh CTAAUM FameToreHes y XuBOTHbIX. CnepmatoreHes n  |PaspaboTka NeHThl
YXMBOTHBbIX U OHTOreHe3a XMUBOTHbIX U |ooreHe3. (TpoeHMe NONOBbIX KIETOK. BpEMEHM C
YenoBeka YenoBeka OnnopoTBOpeHUe U IMOPUOHANbHOE Pa3BUTHE |XapaKTEPUCTUKOMN 3TANoB 0K 02
XMBOTHbIX. [lapTeHoreHes. IMOGpuoreHes (Ha |OHTOreHesa OTAebHO
npumepe naHueTHuka). Ctagum TPYNMon XMBOTHbLIX U OK 04
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IMOpMOHOreHe3a.

PocT 1 pasBuTHE UBOTHBIX.
MocTamGpuoHanbHbIN nepuog. Mpamoe un
Henpsmoe pa3suTtue. Passutue ¢
MeTamopco3oM y 6€Cno3BOHOYHBIX U
NO3BOHOYHBIX XUBOTHbIX. CTaguu
NOCTIMOPUOHANBLHOTO Pa3BUTUA Y HKUBOTHbIX
W Yenoseka. [lepuopbl OHTOreHes3a yenoseka.
buonoruyeckoe ctapeHune u cmeptb.

YenoBeka no
MUKpOrpynnam
Tect/onpoc

[epoHTONOIUA
2.4.|0HTOreHes OnucbiBaTh CTaAMHU FameTouT 1 cnopoduT. PazmHoxeHue 1 CocTaBneHue XKU3HEHHbIX
pacTeHui OHTOreHe3a pacTeHMuit pa3suTue Bofopocnei. PasmHoxeHue 1 LMKIOB pacTeHuit no 0K 02
pa3HbIX OTAEN0B pa3BuUTME CNOPOBbIX pacTeHuid. PasmHoxeHWe |oTaenam (MOXoBUIHbIE,
W pa3BUTUE CeMeHHbIX pacTeHumit. PocT. XBOLLEBUHbIE, 0K 04
Mepuopapl OHTOreHe3a pacTeHui NanopoTHUKOBUAHbIE,
rofoceMeHHble,
NOKPbITOCEMEHHbIE)
2.5.|0cHoBHble noHATMA|OnuceiBaTh [eHeTUKa KaK HayKa 0 HacneacTBeHHocTU M |PaspaboTka rnoccapus
reHeTUKM 3aKOHOMEPHOCTH W3MEHYMBOCTM OpraHn3moB. OCHOBHble Tect 0K 02

HacneaCTBEHHOCTU U
N3MEHYNUBOCTU

reHeTMYeCcKkue NOHATUA U CUMBOLI. [eH.
FeHoTun. ®eHoTun. AnnenbHble reHsbl.
AnbTepHaTUBHbIE NPU3HAKK. [JOMUHAHTHBIN U
peuLeccuBHbIM NpU3Haku. Fomo3uroTta u
reteposurota. Yucras nuHus. fTmépuasl.
OCHOBHblE METOAbI FTEHETUKN:
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rMOpPUA0NOrMYECKUI, LUTONOTUYECKHE,
MONIEKYNAPHO-reHeTUYEeCKne

2.6.|3aKoHomepHOoCTM  |OnucbIBaTDH 3aKOHOMEpPHOCTH 00pa30BaHMsA ramer. OpoHTanbHbIM onpoc
Hacneao0BaHuUA 3aKOHOMEpPHOCTH 3akoHbl I'. MeHpens: MoHornbpuaHoe TecT no Bonpocam nekuum 0K 02
HAcNeACTBEHHOCTMU U cKpewmBaHue. [paBnio JOMUHUPOBAHUA. PeweHue 3anay Ha
M3MEHYMBOCTH 3aKoH eanHo06pa3ns NepBoro NOKONEHUs.  |onpepeneHune OK 04
Onpepenatb BepOATHOCTb (3aKOH paclyenieHns npu3HaKos. BEPOATHOCTU
BO3HWKHOBEHMUSA LuTonormyeckne oCHOBbl MOHOTMOPUAHOTO  |BO3HUKHOBEHUS
HacNneaCTBEHHbIX cKpewmBaHua. fMnoTesa YNCTOTLI ramer. HacNeCTBEHHbIX
NPU3HAKOB NPU MOHO-, - |AHANU3MpyIOLLee CKpeluBaHue. NPU3HAKOB NpU MOHO-,
, TONUTMOPUAHOM U IurnbpuaHoe ckpeumparue. 3aKoH AW-, NOAUTUOPULHOM W
aHanusunpyiolem HE3aBMCMMOr0 Hacnea0BaHNA NPU3HAKOB. aHanusupytouem
CKpelnBaHuu MonurnbpuaHoe HacneaoBaHUe M ero CKpelmnBaHmm,
3aKOHOMEPHOCTH COCTaBNeHUne
FeHOTUNMUYECKUX CXEM
CKpelmnBaHua
2.7.|B3aumopeircteue |OnucbiBaTth [eHOTMN KaK LenocTHas cuctema. Tect 0K 01
reHoB 3aKOHOMEPHOCTH MHOeCcTBEHHOE [1€CTBME FEHOB. PaspaboTka rnoccapus
HacnefCTBEHHOCTU U MnenoTponua. MHOXeCTBEHHbIN annennsm. PeweHune 3apay Ha 0K 02
M3MEHUYMBOCTH B3aumopeicTBme annenbHbIX reHOB. onpeaeneHune
Onpepenatb BepoAaTHocTb |KogomuHuposaHue. Baanmopeiicteme BEPOATHOCTH
BO3HUKHOBEHMUSA HeannenbHbiX reHoB. KoMnneMeHTapHOCTb. BO3HWUKHOBEHMUSA
HacneACTBEHHbIX 3nucras. Monumepus HacNeACTBEHHbIX

NPU3HAKOB Npu
Pa3AnYHbIX
B3aMMOAENCTBUAX FEHOB

NPU3HAKOB Npu
Pa3AnYHbIX TUMAX
B3aMMOAENCTBUSA TEHOB,
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COCTaB/ieHUe
FEHOTUMUYECKMX CXEM
CKpelmBaHua
2.8.|CuenneHHoe OnucbiBath 3akoHbl T. MopraHa. CuenneHHoe Tect 0K 01
HacnegoBaHue 3aKOHOMEPHOCTH Hac/e0BaHMe reHOB, HapylleHue cuenneHus. |PazpaboTka rnoccapus
NpPU3HAKOB HAcNeACTBEHHOCTMU U XpoMOCOMHasA TeopUA HaCNeACTBEHHOCTH. PeweHnune 3apay Ha 0K o2
M3MEHYMBOCTH [eHeTMYECKOEe KapTMPOBAHUE XPOMOCOM. onpepeneHune
Onpepensatb BepoATHOCTb |Mcnonb3oBaHMe KpOCCMHroBepa ans BEPOATHOCTH
BO3HWMKHOBEHMUSA COCTaBNEHUA FEHETUYECKMX KapT XpPOMOCOM  |BO3HWMKHOBEHMUSA
HacneACTBEHHbIX HacneaCTBEHHbIX
NpPU3HAKOB Npw MPU3HAKOB Npw
CUenneHHOM cuenneHHoM
HacneaoBaHUK HacneaoBaHUM,
COCTaBNeHUne
FeHOTUNMUYECKUX CXEM
CKpelmnBaHua
2.9.|[eHeTnka nona OnucbiBaTh XpOMOCOMHbLIN MexaHW3M onpeaeneHuns nona. |Tect 0K 01
3aKOHOMEPHOCTH AyTOCOMBI M NONIOBbIE XPOMOCOMbI. PaspaboTka rnoccapus
HacNeaCTBEHHOCTHU U [oMOrameTHbIN U reTeporamMmeTHbI NoJ. PelweHune 3apay Ha 0K 02
M3MEHUYMBOCTH [eHeTMYeCKan CTPYKTYpa MOMOBLIX XPOMOCOM. |ONpeaeneHme
Onpepensatb BO3MOXHOe |HacnepoBaHWe NPU3HAKOB, CLEMAEHHBIX C BEPOATHOCTH
BO3HUKHOBEHMWE nonom BO3HWUKHOBEHMUSA
HacneACTBEHHbIX HacNeACTBEHHbIX
NPU3HAKOB MPU3HAKOB, CLENEHHbIX
C NONIOM, COCTaBAEHUE
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reHOTUNUYECKNX CXEM

CKpelmBaHua
2.10|TeHeTHKa OnuceiBathb KapuoTun yenoseka. Metopabl usyyeHus Tect 0K 01
.|4yenoBeka 3aKOHOMEPHOCTH reHeTUKU YeNOBEKa: reHeanornyeckun, Pa3paboTka rnoccapus
HAcNeACTBEHHOCTMU U O/IU3HEL0BbIN, LLUTOTEHETUYECKUA, PeweHnune 3apay Ha 0K o2
M3MEHYMBOCTH OMOXMMUYECKMIA, NONYNALMOHHO- onpepeneHune
Onpepenatb BO3MOXHOe  |[CTATUCTMYECKU. HacneacTBeHHbIe BEPOATHOCTU
BO3HUKHOBEHMWE 3ab0neBaHNUA YenoBeka. [eHHble 1 BO3HWKHOBEHMUSA
HacNneaCTBEHHbIX XPOMOCOMHbIe 601e3HM YenoBeKa. bonesHu ¢ |HacneaCcTBEHHbIX
NpU3HaAKOB HacnefCTBEHHOW NpeapacnoNOXKEeHHOCTbIO.  |MPU3HAKOB, UCNONb3YA
3HavYeHne MeMLNHCKON FeHEeTUKN B METO/bl FEHETUKM
NpeaoTBPALLEHUN U NEYEHUN TEHETUYECKUX  |4eNI0BEKa, COCTaBEHME
3ab0neBaHNUi YenoBeka FeHOTUMUYECKUX CXEM
CKpelmnBaHua
MoaroTtoBKa YCTHbIX
COO00IWEHNI C
npeseHTayuen o
HAaCcNeACTBEHHbIX
3ab0N1eBaHNUAX YeN0oBEKA
2.11|3akoHomepHocT  |OnuceiBaTh B3aumopeicteume reHotuna u cpefbl npu Tect OKo01
.|M3MeHYMBOCTH 3aKOHOMEPHOCTH dopmupoBaHuu eHotuna. N3meHunBocTb PeweHune 3apay Ha
HAcNeACTBEHHOCTHU U npusHakoB. KayecTBeHHbIe U onpepeneHue Tuna 0K 02
M3MEHYMBOCTH KONMYeCTBEHHbIe NPU3HaKK. Buppl MyTaLuu Npu nepepave
Onpepenats TN MyTaUUM |[M3MEHYUBOCTU: HACIEACTBEHHAA U HACNeACTBEHHbIX OK 04

npu nepepave
HacnefCTBEHHbIX

HeHacnenCcTBeHHasn.

MPU3HAKOB, COCTaBieHNEe
FreHOTUNMUYECKNX CXEM
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NpU3HaKoB 3aKOH roMoNornYecKmx paaoB B CKpewmBaHua (no

HacneAcTBeHHON u3meHunBocTn (H.U. rpynnam)

Basunos).

MoaudukaumoHHas, uan eHoTunnyeckas

“3MeH4YMBOCTb. Ponb cpeabl B

MOaUUKALUMOHHON U3MeHYMBOCTU. Hopma

peakuuu npu3Haka. BapnaunoHHbIn pag

BapuaLMOHHAA KpMBas. XapaKTepucTuka

MOAU(UKALUOHHOW N3MEHYMBOCTM

HacnepctBeHHasn, Unn reHOTUNMYECKasA

“3MeHYnBoCTb. KomOMHATUBHaA

M3MEHYMBOCTb.

MyTaumoHHas usmeHUnBOCTb. Buabl myTaumin:

reHHble, XpOMOCOMHbIE, FeHOMHbIe. [TpUYMHbI

BO3HUKHOBEHMA MyTaLMA.

2.12|Cenekums OnucbiBaTth Cenekuua kak Hayka. Metogbl cenekumnoHHon |Tect 0K 01
.|opraHusmos. 3aKOHOMEPHOCTH paboTbl. [eTepo3nc 1 ero NpUYMHBLI. Pa3paboTka rnoccapus

HacneCTBEHHOCTU U NcKyccTBEHHDI OTOOP: MaccoBbIn U PeweHune 3apay Ha 0K 02
M3MEHYMBOCTH WHAUBWAYANbHbIA. 3Tanbl KOMOWHALMOHHON |ONpeaeneHue
Onpepenatb Bo3moxxHoe  (cenekumu. Copt, nopopaa, WTamm BO3MOXHOI0
BO3HUKHOBEHMWE BO3HWKHOBEHMUSA
HacNeACTBEHHbIX HACNeACTBEHHbIX
NpU3HaKoOB NPU3HAKOB NO CeNeKuum,

COCTaBjieHUe
FreHOTUMUYECKNX CXEM
CKpeuwnBaHUA
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Pa3zpen 3. Teopus |AprymeHTuMpoBaTth KoHTponbHas paboTa
3BOJIIOL MK Heob6XxoaMMOCTb “TeopeTuyeckue
COXpaHeHus acnekTbl 3BOJIIOLUM
MHOroo6pasus XU3HU Ha 3emne”
OpraHu3MoB C Lefblo
O6epeXxHOro OTHOWEHMS K
OKpyXalouwew cpese
3.1.|UcTopus Xapaktepu3oBaTtb lepBble 3BONIOLMOHHbIE KOHLENLUN. OpoHTanbHbIA onpoc
3BOJIIOLMOHHOIO  [MPEANOCHIAKMN U ABUXKYLLMe |[pagyanucTuyeckas IBONIOLUNOHHAA Pa3paboTka NeHTbI 0K 02
y4yeHus CUNbl BO3HUKHOBEHMUA koHuenuma X.b. Jlamapka. [JBmxylime cunbl  [BpeMeHW pa3BUTUA
MHOroo6pasus BU0B 3Bonounmn. KpeaumoHnsm u TpaHCchOpMU3M.  |3IBOJIIOLMOHHOTO Y4YeHUA OK 04
Cucrematuka K. JIuHHes n e€ 3HayeHune gna
dhopMUpOBaHUA UAEU IBOSTIOLUM
pesnoCbINKM BO3HUKHOBEHMA JapBUHU3MA.
Isonouus BUAOB B Nnpupofe. bopbba 3a
cyuectBoBaHue. EctecTBeHHbI 0TOOP.
[lnBepreHunsa NpM3HAKOB K
BUAo0OOpa3zoBaHue. OCHOBHbIE MOJOKEHNS
CUHTeTUYeckoi Teopum 3sonioumm (CT3).
Ponb 3BONIIOUMOHHOW TeOpUM B
hopMUpPOBaHUM HAYYHON KAapTUHbI MUPA
3.2.|Mukpoasonioyumsa MunKpo3BONIOLMA M MAKPOIBONOLMA KAK OpoHTanbHbIN onpoc 0K 02

3Tanbl 3BOJIOLMOHHOrO NpoLecca.
FeHeTMYeCKMe OCHOBBI 3BOMIIOLMM. MyTauuu u
KOMOWHALMMN KaK 371eMeHTapHbliA

PaspaboTka rnoccapus
TEPMUHOB
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3.3.

Makpo3gontouua

3BOJIOLMOHHDBIN MaTepuan. Monynauus Kak
3NeMeHTapHasn eMH1LA 3BONIOLUN.
[Buxywme cunbl (akTopsl) 3B0NIOLUK.
MyTauMoHHbI NpoLecc M KOMOMHATMBHASA
nsmeHumsoctb. Murpauusa. N3onayus
nonynauui: reorpadumyeckas
(npocTpaHcTBeHHas ), buonoruyeckas
(penpopyKTMBHasA).

EcTecTBEHHbI OTOOP — HaNpPaBAAOLMif
takTop 3BontouMK. bopbba 3a
CYLLeCTBOBAHME KaK MEXaHU3M AeiCTBUSA
eCTeCTBEHHOro oTOOpa B nonynaumax. Bug un
ero Kkputepuu (npusHaku). BugoobpasosaHue
Kak pe3y/ibTaT MMKPO3BOJIOL MK

3.4.

Bo3HUKHOBEHMKE U
Pa3BUTUE XKU3HM

Makpo3soniouns. PopMmbl U OCHOBHbIE
HanpaeneHua makpolsontoumu (A.H.
CesepuoB). lyTn pocTnxeHns
Guonorunyeckoro nporpecca: apomopdos,
npuoapantaums, obwas gereHepauus.
MeTofbl M3y4eHUs MaKPO3IBONIOLMM. 3aKOH
3apoablwesoro cxoacTea (3akoH K. bapa).
Buorenetnyeckuit 3akoH (3. l'ekkenb, O.
Mionnep). 06uue 3aKoHOMepHOCTH (NpaBuna)
3BOJIIOLMH

OueHnBaemas guckyccus
PaspaboTka rnoccapus
TEPMUHOB

0K 02

[Mnotesbl TeOPpNUU BOSHUKHOBEHUA KU3HU
Ha 3emne: KpeaunoHU3M, CaMONpon3BOIbHOE

®poHTanbHbI onpoc
[MoaroToBKa u

0K 02
0K 04
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Ha 3emne

(cnoHTaHHOe) 3apoXaeHue, CTalnoHapHoe
COCTOAHWE, NaHcnepmms, 6uono3as. Havano
opraHuyeckoi 3sontouuu. NoasneHue
nepBbIX KNETOK. IBOMIOLMA MeTaboan3Ma.
3BONOLMUA NepBbIX KNeToK. [[pokapnoTsl 1
3yKapuoTsbl. [lponcxoxaeHue
MHOTFOK/NETOYHbIX OpraHU3MOB.
BOo3HMKHOBEHME OCHOBHbIX LLAPCTB 3yKapuoT.
OCHOBHble YepTbl 3BOOLUN PACTUTENLHOTO
Mmupa. OCHOBHbIE YepTbl 3BOAOL UK
XWBOTHOTO MMpa

npefcTaBaeHne yCTHOTO
coo0LEeHUa U NeHTbI
BpeMeHU BO3HUKHOBEHMS
W Pa3BUTMA XUBOTHOIO U
pacTUTENbHOrO MUpa

3.5.

MpoucxoxaeHune
yenoBeka —
aHTponoreHes

AHTpononorus — Hayka o0 YenoBeke.
Cuctematuyeckoe nonoxeHue Yyenoseka.
CxopacTBO YenoBeKa C XMBOTHbIMU. OTANYMA
YyenoBeKa OT XMBOTHbIX. [IpAMOX0XaeHUE U
KOMMJIEKC CBA3AHHbIX C HUM NPU3HAKOB.
Pa3BuTMe ronoBHOro Mo3ra u BTOPOIi
CUrHanbHoW cuctembl. CooTHOWEHME
OMONOrMYECKUX W COLMaNbHbLIX GAKTOPOB B
aHTponoreHese

OcHoBHbI€ CTaAMKN aHTPOMOreHesa.
[lpnonuTteku — npefKkun Yenoseka u
YenoBekooOpasHbix 06e3bsH. MpoToaHTpon —
npeplwecTBEHHUK YenoBeka. ApxaHTpon —
ApeBHeWwuit yenosek. Naneoantpon —
APeBHUI Yyenosek. HeoaHTpon — yenosek

OpoHTanbHbIA onpoc
Pa3paboTka neHT
BPEMEHU U MeHTaNbHbIX
KapT Ha Bblbop:
“IBontouus
COBPEMEHHOTO
yenoseka”, “Bpems u
nyTW pacceneHus
yenoBeka no nnaHere”,
“BnusaHne
reorpacmyeckoin cpepbl
Ha Mopdonoruio u
dusnonoruio yenoseka”,
“Yenoseueckue pachbl”,
obcyxpaeHmne

0K 02
0K 04
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COBPEMEHHOTO TUMNA. IBONIOLUA
COBPEMEHHOr0 YesloBeKa.

Yenoseyeckue pacbl. OCHOBHble 60MbLIME
pachl: eBponeounpHas (eBpasmiickas), Herpo-
aBcTpanoupaHas (3KkBaTopuanbHas),
MOHrofouMAaHas (a3maTcko-amepuKaHckas).
Bpems 1 MecTo BO3HMKHOBEHUS
YenoBeyeckux pac. EAMHCTBO YenoBeyeckux
pac

Paspen 4. ApryMeHTMpOBaThb KoHTponbHas paboTa
Jkonorus Heo6Xx0aMMOCTb “TeopeTuyeckue
COXpaHeHus acnekTsl 3Konorumn”
MHOroo6pasus
OpraHu3MoB C LieNiblo
OepexHoro oTHolEHUs K
OKpyXXalowei cpese
4.1.|9Konornyeckue OnucbiBaTh CBA3b Mexay |Cpefbl 06MTaHMA OpraHM3MOB: BOfIHAA, TecT N0 3KONOrMYeckum 0K 01
thakTopam 1 cpesam 0K 07

(aKTopbl U cpeabl
KU3HK.

OpraHuW3MoM 1 Cpefioi ero
obutaHus

Ha3eMHO-BO3/YLWHAsA, NOYBEHHAS,
BHYTpUOpraHu3meHHas. PU3NKO-xMMUYeckmne
0COOEHHOCTU Cpef 00UTaHNUsA OpraHU3MoB.
MpucnocobaeHns OpraHM3MOB K JKU3HU B
pasHbix cpefiax. [oHATME 3KONOTUYECKOTO
dakTopa. Knaccndukaums skonornyeckmx
takTopos. lMpasuno muHumyma 0. Jinbuxa.
3akoH TonepaHTHocTu B. Wendoppaa.

HU3HN OpraHnM3mMoB
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4.2.|Monynauunsa, OnuceiBaTth CBA3b MEXAY [IKONOTUYECKasA XapaKTEPUCTUKA BUAA U CocTtaBneHune cxem 0K 01
coobuecTsa, OpraHM3MOM W Cpefov ero [MonyaALUn. IKONOTMYECKasn HULWA BUAA. KpyroBOpoTa BELLECTB, 0K 02
3KOCUCTEMBI, 06UTaHUS JIKOIOTMYECKME XapaKTEPUCTUKN MOMYAALKUN. |MCMONb3YA MaTepuanbl 0K 07

YcTaHaBnmBaTh CBA3b CoobuecTBa v 3kocucTeMmbl. bUoLeHO3 M ero  |nekyuu

CTPYKTYPbl U CBOUCTB cTpyktypa (B.H. Cykaues). CBa3u mexpy PewweHune npakTnko-

3KOCUCTEM opraHusmMamu B 6uoueHose. CTpyKTypHble OpPUEHTUPOBAHHbIX
KOMMNOHEHTbI 3KOCUCTEMbI: NPOAYLIEHTBI, pacyeTHbIX 3aaHUi Mo
KOHCYMeHTbl, peayueHTbl. KpyroBopot nepeHOCy BellecTBa 1
BELWECTB U NOTOK 3HEPrMU B IKOCUCTEME., 3HEPrUM B IKOCUCTEMAX C
Tpoduyeckue yposHu. cocTaBneHue
AHTpONOreHHble 3KOCUCTEMBI. Tpoduyeckux uenei n
Arposkocuctembl. 0TAMYMSA arpo3KOCUCTEM OT |MMpamua Guomacchl n
6uoreoueHo30B. Ypboakocuctembl. OCHOBHbIE |3HEpPrUM
KOMMOHEHTbI ypbo3KocucTem.

4.3.|buocdepa - OnucbiBaTh CBA3b Mexay |buocdepa — xuBas obonouka 3emnu. OueHunBaemas auCKyccus 0K 01
rnobanbHas OpraHu3MomM u cpepoit ero |Paseutue npepcraBieHuit o buoctepe B Tect OKo02
3KONOTMYeCcKas 06UTaHuS Tpynax B.W. BepHaackoro. O6nactu PelweHune npaktuko- 0K 07
cucrema YcTaHaBnuBaTh CBA3b 6uocdepsl 1 eé coctas. uBoe BewecTso OPUEHTUPOBAHHbIX

MeX Ay CTPYKTypamu ouocdepbl U ero hyHKLUM pacyeTHbIX 3afiay Ha

ouocdepbl 3aKOHOMEPHOCTH CylLeCTBOBAHMA GUoCtepbl. |onpefeneHne naowanm
OcobeHHocTn 6uocdeptbl Kak rnobanbHoM HacaXaeHun ans
3KOCMCTeMbI. [IMHAMUYECKOe PaBHOBECME B |CHUXEHUA KOHLEHTpALUK
6uoctepe. PUTMUYHOCTD SBNEHWI B YrNeKUCNoro rasa B
6uoctepe. KpyroeopoTsl BelECTB U aTmocdepe cBOero
buoreoxummnyeckne uuknbl. [nobanbHole pervoHa npoxueaHus
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3Konoruyeckue npobaembl COBPEMEHHOCTH U
NyTU UX pelleHuns

4.4.|BnnsaHue OnucbiBaTb rnobanbHble U |AHTpONOreHHble Bo3feincTBua Ha buocdepy. |Tect 0K 01
AHTPOMOTreHHbIX  |pernoHanbHble 3arpasHeHunsa Kak BUJ aHTPONOTeHHOro PeweHwne npakTnko- 0K 02
thakTopoB Ha 3Konoruyeckue npobnaembl |BO3LENCTBUA (XMMUYECKOE, (P13nYECKOE, OpPUEHTUPOBAHHbBIX OK 04
buocdepy W NYTWU UX MUHUMU3AUUKU | 6UOSIOrMYECKOE, OTXOAbI MPOM3BOACTBA U pacyeTHbIX 3afaHuUi no 0K 07

Mpeanaratb cnocobbl notpebneHus). AHTPONOreHHble BO3JeHCTBUA |COXPAHEHUIO MPUPOJHbIX
fencTeua no 6esonacHomy |Ha atmocdepy. BosaeiicTBua Ha rugpocdepy |pecypcoB CBOero permoHa
NOBEAEHWIO U CHUXEHUIO | (3arpA3HEeHNUs 1 UX UCTOYHUKY, UCTOLYEHMA  |NPOXKUBAHUS
BAUAHUA YENOBEKA Ha Bog). Bo3peiicTBua Ha nutocdepy
NPUPOAHYIO Cpepy (aerpagayms noysbl, BO3JeNCTBUE HA TOPHbIE
Bbibupats mepbl gas nopoAa, Heapa). AHTpoONoreHHble
coxpaHeHus BO3AENCTBMA Ha BMOTMYeCKMe coobliecTBa
6uopasHoobpaszus (neca u pacTutenbHsle coobuecTsa,
JXUBOTHbIN MUD)

4.5.|BnnsaHue WHTepnpetuposathb 3n0poBbe U ero coctaeasowmne. PakTopsl, OueHnBaemas AnUCKyccus 0K 02
coLMaNbHO- pe3ynbTaThl NPOBEJEHHOrO |MONOXWTENBHO M OTPULLATENBHO BAKAOLLME HA | BbinonHeHus 0K 04
3KONOrMYEeCKUX 6103KONOrMYecKoro OpraHusm yenoseka. BpegHble NpuBbIYKK: NpakTUYeCcKnX 3afiaHuni: 0K 07
thakTopoB Ha 3KCnepuMeHTa ¢ nocneacTsus u npodunaktuka. Npobnema “Onpepenexune cyTo4YHOIO
3/,0pOBbE NCNoNb30BaHUEM TEXHOTEHHbIX BO3[J€NCTBUI Ha 340pOBbE pauuoHa nuTaHus”,

YenoBeKa KOJIMYECTBEHHBIX METO0B |YeNnoBeKa (3NeKTpoMarHuTHbIe nons, buitoBas | “CospaHue
XUMUA, U36bITOYHbIE WYMBbI, PAAUALUA U T.M.). |MHAUBUAYANbHO

ApanTauus opraHusmMa Yenoseka K akrtopam
OKpyatwoLei cpebl. 3aWUTHbIE MEXaHU3MbI
opraHu3ma yesoBeka. 340pOBbLE U
paboToCcnocobHOCTD.

NaMATKM NO OpraHM3aumm
paLuoHanbHoM
thm3nyeckoi akTuBHOCTH”
BoinonHexue

77



MpuHUKMNBI POPMUPOBAHMSA
340poBbecheperanero NoBefeHus.
®u3myeckasn akKTMBHOCTb 1 3,0poBbe. pynnbi
3p0poBbA. OCHOBbI 3aKanuBaHUA.
buoxnmuyeckume acnekTsl paLMoOHanbHOTO
nuTaHus. Mpasuna 6ezonacHoro
MCcnonb30BaHNUA GbITOBLIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB

nabopatopHoit paboTbl Ha
BbIGOP:

"YMcTBeHHasn
paboTocnocobHoOCTL",
"BansHue abMoTUYECKNX
¢haKTOpOB Ha YenoBeKa
(HM3KMe 1 BbICOKUE
Temnepatypsl)"

Pa3pen 5.
buonorusa B
WU3HU

lpeactaBnenue
pe3ynbTaToB peleHus
Kencos (BbICTyNAeHHUE C

5.1.

buotexHonoruu B
HU3HN KaXporo

5.2.

buoTtexHonoruu B
MeauLMHE U
dapmaumu

AHanM3MpoBaTh 3TUYECKMNE
aCneKTbl COBPEMEHHbIX
uccnefoBaHuit B obnactu
OMOTEXHONOMNU U1
reHeTMYEeCKUX TEXHONOT il

npe3eHTauuei)
BnoTexHonorms kak Hayka 1 NpouM3BoACTBO. |BbinonHeHuMe Keilca Ha 0K 01
OcHOBHble HanpaB/ieHUsA COBPEMEHHO aHanu3 uHhopmaumm o 0K 02
onoTexHonornn. Metopbl GMOTEXHONOTUM. HayYHbIX LOCTUXEHMUAX B 0K 04
06bekTbl OMOTEXHONOTMU. ITUKA 0061acTU reHeTUYECKUX
OMOTEXHONOMMYECKUX U FTEHETUYECKMX TEXHONIOTUI, KNETOUYHOW
3KcnepuMmeHTOB. [paBuna NOMCKa U aHann3a |MHXKEHepUU, NULLEBbIX
6nosKonornyeckon nHopmMaLmm 3 OuoTexHonorui
Pa3/IMYHbIX UCTOYHWKOB (Hay4Has U yyebHo-
Hay4YHas NUTepaTypa, CpeACcTBa MacCOBOWA
nHdopmauum, cetb UHTepHeT 1 apyrue).
Pa3Butne GuoTexHonorunit B obnactu BbinonHeHue Kelica Ha 0K 01
MeANLMHbI U hapMaLnm, U TPUMEHEHUE X B |aHANKU3 MHDOPMALUK O 0K 02
XWU3HU YEeNOBEKA, MOUCK U aHaNu3 OK 04
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WH(OPMAL MK U3 Pa3NYHBIX MCTOYHUKOB
(HayyHas u y4ebHO-Hay4Hasa nuTepatypa,
CpeAcTBa MaccoBOM MH(OPMaLUK, CeTb
WHTepHeT 1 pgpyrue)

Keicbl Ha aHanu3 nHpopmaLmm o pa3BuTuu
OMOTEXHONOMWI B MeAULIMHE U hapmaLum

pa3BUTUM OUOTEXHONOT NI
B MEAWLMHe 1 hapmaLmu

5.2.

buotexHonoruu un
XNBOTHbLIE

5.2.

buotexHonoruu u
pacTeHus

5.2.

buotexHonoruu B
NPOMBILLIEHHOCTH

Pa3BuTHE BUOTEXHONOIUIA C UCIONb30BaHWEM |BbinonHeHue Keiica Ha 0K o1
XWUBOTHbIX, NPUMEHEHUe NPOJYKTOB aHanu3 uHbopmaumm o 0K 02
OMOTEXHONOTMM B JKU3HM YEJIOBEKA, MOUCK U |pa3BUTUM OUOTEXHONOTUN OK 04
aHanu3 MHpopMaumm U3 pasnnyHbIX C UCNONb30BaHUEM

WCTOYHMKOB (HayyHas u yyebHO-Hay4YHas XWUBOTHbIX, NPUMEHEHNE

nuTepatypa, CpeLcTBa MaccoBOM NPOAYKTOB

nHgopmauum, cetb UHTepHeT 1 gpyrue) OMOTEXHONOTUM B JKU3HM

Keiicbl Ha aHann3 MHdOpMaLMK O Pa3BUTUM  |4enoBeka

OMOTEXHONOTMI C UCNONL30BAHUEM KUBOTHBIX

Pa3BuUTHE BUOTEXHONOTUIA C UCMIONb30BAHUEM |BbinosHEHME Kelica Ha OKo01
pacTeHWi, NpUMeHeHUe NPOAYKTOB aHanu3 nHdopmaumm o 0K 02
OMOTEXHONOrMM B XU3HM YENOBEKA, MOUCK U |pa3BUTMK BMOTEXHONOT WA OK 04
aHanu3 MHpOpMaLMM U3 Pa3NYHbIX C UCNONb30BaHUEM

WCTOYHMKOB (Hay4yHas U yyebHO-Hay4YHas pacTeHunin

nuTepatypa, CpeLCcTBa MaccoBOM

nHgopmauum, cetb UHTepHeT 1 apyrue)

Kelicbl Ha aHann3 MHbOPMALLMK O Pa3BUTUM

OMOTEXHONOMMI C UCNONb30BAHUEM pPaCTEHUI

Pa3BuThe NpoMbllNEHHOW 6G1MOTEXHONOIMIA U |BbinonHeHMe Keilca Ha 0K 01
ee NPUMEHEHMNE B XXU3HU YENIOBEKA, MOMCK U |aHaNu3 MHdOPMaLMK O 0K 02
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aHanu3 uHbopMaLMmM U3 pasaUUHBIX pasBuTuM OK 04
WCTOYHMKOB (HayyHas u yyebHO-Hay4YHas MPOMbILLIEHHON
nuTepatypa, CpefCcTBa MaccoBOn OnoTexHonorui
nHgopmauum, cetb UHTepHeT 1 gpyrue)
Ke#cbl Ha aHanu3 MHdopmMaLmmn o pa3BuTuu
NPOMbILWAEHHOK GUOTEXHONOT A
5.2. |CoymanbHo- JTUYeCKMe acneKTbl pa3BUTUA BbinosiHeHuWe Keica Ha 0K 01
5. |3Tuyeckune OMOTEXHONOT NI U NPUMEHEHME UX B XU3HW  |aHanU3 UHdopMaLmu 06 0K 02
acneKTsl YesI0BeKa, MOWUCK M aHaNWU3 MHPOPMALUM U3 |ITUYECKUX acneKTax OK 04
OuoTexHonorui Pa3nMYHbIX UCTOYHUKOB (Hay4yHas U y4e6HO- |pa3BUTMA OUOTEXHONOTUIA
Hay4Hasa nuTepaTypa, CpeLCTBa MaccoBO
nHdopmaumu, cetb IHTepHeT u apyrue)
Keicbl Ha aHanu3 uHdopmauum 06
3TUYECKUX acneKTax pa3BuTuUSA
BMoTEXHONOT NI
Pa3zpen 6. BbiABNATL NPUYUHHO- lpeactaBnexnue
buoakonornyecku |cnepcTBeHHble CBA3M pe3ynbTaToB
€ UCCNefloBaHnA |Mexay 6uonornyeckumm BbINOJNIHEHUA y4yebHO-
obbeKkTaMu, npoueccamm uccnenoBarenbCcKux
U ABIGHUAMMN NyTEM NpoeKToB (BbICTYNNEHUE
UCCNeJOBAHUM HA KUBBIX C npe3eHTayuen)
obbekTax
6.1.|0cHOBHbBIE OnuceiBaTb MeTOAbI HayuHblit MmeToa. MeTopbl 6M03KONOrMYeckux |BoinosHeHue 0K 01
MeTo/bl OM03KONOrMYECKUX nccnefoBaHWUin: noneBble, N1abopaTopHbIe, nabopaTtopHbIX paboT Ha 0K 02
nccnefoBaHum 3KcnepumeHTanbHble. MOHUTOPUHT BbIOOP B MUHUTpyNMax: OK 04
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ouoskonornyeckm MnaHnposatb OKpYJKaloLen cpefbl: TOKanbHbIN, 1. BausaHue 0K 07
X MCCNEeloBaHMIA |OMO3KONOrNYECKHNIA peruoHabHbIN U rnobanbHbIif TemnepaTtypbl Ha pocTa u
3KCNepUMeHT MeTopbl noucka, aHanu3sa u 06paboTkm thn3nonormyeckyio
WHOPMALMM O NPOEKTE B PA3IUYHBIX aKTUBHOCTb [iPOMOKEBBIX
MCTOYHMKAX. KNeToK
2. Bauanue yrnesopos
Ha pocTau
thn3nonormyeckyo
aKTUBHOCTb APOXIKEBbIX
KNeToK
3. CoyeTtaHHOe BAMAHUE
TemnepaTtypbl U
yr1eBoAoB Ha pocTa u
h13100TMYECKYIO
aKTUBHOCTb APOXOKEBBIX
KNeToK
6.2.|buosakonornyecku |lposoguts 0630p TeM yyebHO-MCCNE[0BATENBCKUX BbinonHeHue y4ebHo- 0K 01
W IKCMepUMEHT  |OMO3KOA0rNYECKUiA npoekToB. Bbi6op yuebHO- nccnefoBaTenbCKOro 0K 02
3KCNEpUMEHT nccnefoBaTenbCKOro NpoeKTa us3 NpOeKTa Ha BbibOp: OK 04
MnaHupoBatb npeanoxeHHbIx. PopMupoBaHue KOMaHAbI 1. OueHka kavecTBa 0K 07
O1o3KoN0rNYeCKUit npoekTa. ANropuTm BbINONHEHUA NPOEKTa. aTMocgepHOoro Bo3gyxa
3KCNEpUMEHT 060cHOBaHWe aKTyanbHOCTU BbIGPAHHOIA 2. OueHka kayecTBa
WHTepnpetuposatsb Tembl. BbisiBneHue npobnemsl UCCNeoOBaHMUs, | NOYB METOAOM

pe3y/ibTaThl NPOBEAEHHOIO
O103K0N0rMYECKOro
3KCNepUMeHTa ¢

opmynnpoBaHue runotessl. Beibop meToaos
nccnefoBaHus. Beilbop Toyek otéopa npob Ha
TeppuTOpUM UccnenoBaHus. NoctaHoBKa

buTOTECTUPOBAHMUSA
3. OueHka KayecTBa BOA
NOBEPXHOCTHbIX
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ncnonb3oBaHUEM
KONN4eCTBEHHbLIX METOA0B

Lenei 1 3afay uccnegosadus. Onpegeneque
(opMbl NpefcTaBAeHUs Pe3yibTaToB
nccnepoBanus. OnpeaeneHne 3Tanos u
COCTaBeHMe NaaHa UccienoBaHms.
MonydyeHune NepBUYHbLIX IKCNEPUMEHTANbHbIX
[aHHbIX, NPOBEEHUE CTATUCTUYECKON
06paboTKM MONYUYEHHbIX AAHHbIX.
BbiABJIEHWNE 3aKOHOMEPHOCTeW,
®opmynupoBaHue BbIBOJOB U NPOTrHO30B,
OLEHKA KayecTBa uccneayemoro obbekTa no
pe3synbTaTaMm 6MO3KONOrMYECKOro aHanusa

BOAOEMOB NO
OpraHoAenTUYeCKUM U
(DU3UKO-XMMUYECKUM
CBOWMCTBaM

4. Bnuanue MNAB Ha poct
1 pa3BUTUE CEMSAH
BbICILMUX PaCTEHUN

5. Bauanue conesoro
3arpA3HeHMA Ha pocT U
pa3BUTUE CEMSAH BbICLINUX
pacteHun

lpomexyTouHas
atTecrayms
(3K3ameH)
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lpunoxenue 2

AHanun3 CTpYKTYpbl IMYHOCTHBIX U METAaNPEeAMETHbIX pe3yNbTaToB U 061MX KOMNETeHL U, POpMUpPYEMbIX B
npouecce usyyeHus obueobpaszopatenbHoi gucumnanibl «buonornsa»

JInunoctHble pesynbtatsl (JIP)

®roc coo

®roc crno

JinunoctHble pesynbTatsl (JIP) B
4acTH 3KONIOTMYECKOTo BOCMUTaHUA
(J1P_3B)

06uume komnereHynn O®roc Cro

KoMnoHeHTH 061MX KOMNeTeHLMi

Tembl

JIP_3B 01. ChopmupoBaHHOCTb
3KOJIOTUYECKOI KYAbTYPbI, MOHUMAHUE
BAUAHUA COLMANbHO-IKOHOMUYECKUX
NPOLECCOB Ha COCTOSAHNE MPUPOJHOW
COLManbHOM cpefbl, 0CO3HaHMe
rnobanbHoro xapaktepa
3KONOrMYecKux npobnem

JIP_3B 02. MnaHnpoBaHue u
OCYLLEeCTBAEHNE JENCTBUI B
OKpyKalolleil cpefie Ha OCHOBE 3HaHUA
Lenei ycTonunBoro pa3sutus
yenoseyecTBa

JIP_3B 03. AKTUBHOE Henpuatue
e CTBUIA, NPUHOCALNX BPeq
OKpyalolleii cpepe

0K 07.
CopencreoBaTh COXpaHEHUIO
OKpyXalolLleit cpegbl,
pecypcocoepexeHunio, NpUMEHATH
3HaHUA 006 U3MEHEHUN KNUMaTa,
NPUHLUNBI GepeXxnnBoro
npou3BoacTBa, 3hdeKTUBHO
AEeNCTBOBATL B Upe3BblYaMHbIX
cUTYauuax

npaBuaa 3KONOrMYecKom
6€30MacHOCTM Npu BefeHUM
npodecCUOHANBHOW LeATENLHOCTH

npasuna 3KONOTNYeCKOM
6esonacHocTH npu sefeHnn
I'IpOCbECCVIOHaﬂbHOIZ 0eATeNbHOCTU
co6mop,an> HOPMbI 3KONOrnYecKom
6e30MacHOCTM 3HaATh

npaBuna 3KONOrMYECKON
6€30MacHOCTU Npu BeJeHUN
npotheccMoHaNnbHoOI AesTeNbHOCTY
cobniofaTb HOPMbl IKONOTUYECKON
6e30MacHOCTH; onpeaensThb

Tema 4.1. Ikonoruyeckue hakTopsl u
Cpenbl XU3Hu

Tema 4.2. Monynauus, coobwecTsa,
3KOCUCTEMBI

Tema 4.3. buoctepa - rnobanbHas
3Konoruyeckas cucrema

Tema 4.4. Bnuanne aHTpONoOreHHbIX
(haKTOpOB Ha pacTUTenbHble
co06LWecTBa, XXUBOTHbIA MUP, HA
3[J0pOBbe YeNoBeKa

Tema 4.5. BnusiHue coumanbHo-
3Konorudeckux bakTopos Ha
3[J0pOBbe YeNoBeKa
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JIP_JB 04 YmeHue nporHo3unposartb
HebNaronpuATHbIE 3KONOTUYECKNE
nocneAcTBUA NpeanpUHMMAEMBbIX
JEeNCTBUIA, NpeaoTBpalLaTh UX

JIP_3B 05. PacwupeHue onbiTa
AeATeNbHOCTU IKONOTUYECKON
HanpaBfeHHOCTH

HanpaeneHus pecypcocbepexeHus B
pamKax npoteCccuoHanbHoi
BEeATENbHOCTH NO npodeccuu

npasuia 3KONOTNYeCKOW
6e3onacHocTu npu sefeHnn
ﬂpquECCMOHaﬂbHOVI LOeATEeNbHOCTU

npaBuaa 3KONOrMYecKom
6€30MacHOCTM Npu BefeHUM
npodeCCUOHANBHOW LEeATENbHOCTH;
OCHOBHble Pecypchl, 3aieiCTBOBaHHbIE
B NpoheCCMOHANBHON AeATENbHOCTH;
3HaTb NPUHLMMBI GEPEXTNBOTO
NnpoW3BOACTBA

3 peKTUBHO LeNCTBOBATL B
Ype3BblyaliHbIX CUTYALUAX;
onpesenATb HanpaBieHUs
pecypcocbepexeHns B paMKax
npodeccuoHanbHON AeATeNbHOCTHU NO
npoceccum,

ocylecTBaATh paboTy ¢ cobniofeHnem
NPUHLMNOB GEPEXTNBOrO
npov3BofCTBa

JIP_3B 09. oco3HaHMe LeHHOCTH
Hay4yHOI feATeNbHOCTH, FOTOBHOCTb
OCYLLECTBNATL NPOEKTHYIO U
UCCNefoBaTeNbCKYIO AeATeNbHOCTD

OK 04.
b deKTUBHO B3aUMOAEACTBOBATL U
paboTaTb B KONEKTUBE U KOMaHae

OCHOBHbI I'IpOEKTHOVI neAaTeNbHOCTU

Tema 1.2.

buonornyecku BaHble XuMmulyeckme
coeIMHEHUS

Tema 1.4.
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MHOMBULYANbHO W B rpynne

CTpyKTypHO-PYHKLMOHaNbHanA
OpraHu3aums KneTok

Tema 1.7.

HeknetouHble hopMbl U3HK

Tema 1.9. JnU3HEHHbIN LUK KNETKHU.
MuTtos. Meios

Tema 2.1.

CTpoeHwe opraHusma

Tema 2.3.

OHTOreHes KMBOTHbIX U YeNOBEKa
Tema 2.4. QHTOreHe3 pacTeHUi pasHbix
oTenos

Tema 2.6. 3aKOHOMEPHOCTH
HacnefoBaHus

Tema 2.11. 3aKOHOMEPHOCTH
M3MEHYUBOCTH

Tema 3.1. Victopus 3BONIOLNOHHOTO
yyeHus

Tema 3.4. Bo3HUKHOBEHMWE U pa3BuTUe
XU3HU Ha 3emne

Tema 3.5. lpoucxoxaeHue yenoBeka —
aHTponoreHes

Tema 4.4. BnuaHne aHTPONOreHHbIX
thakTopoB Ha Guoctepy

Tema 4.5. BausHue couymanbHo-
3KONOTUYECKNX (PAKTOPOB Ha
3[0POBbE YEN0OBEKA
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Tema 5.1. bruotexHonorum B un3HwM
Kaxgoro

Tema 5.2.1. buotexHonoruu B
MeauLmHe u hapmaumm

Tema 5.2.2. brnotexHonoruu u
XUBOTHbIE

Tema 5.2.3. bnotexHonoruu un
pacTeHus

Tema 5.2.4. bnotexHonoruu B
NPOMBbILNEHHOCTH

Tema 5.4.5 CoumanbHo-3TMYECKME
acnekTbl 6UOTEXHONOTNIA

Tema 6.1. OcHOBHble MeTOAbl
OM03KONOrMYECKUX UCCNef0BaHMIl
Tema 6.2. buoakonornyeckui

3KCNepumMeHT
MetanpepmeTHble pe3ynbTatbl (MI1P)
®roc coo oroc cno Tembl
YHuBepcanbHble yuebHble 06wme KoMneTeHLUM KomnoHeHTbl 06wux
no3HaBaTe/ibHble AeNCTBUA KoMneTeHLuMI
(yynp)
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6a30Bble Normyeckue
pencreua (YYNO_BNA)

yyna_bnapg o1.
CamocTosaTenbHO
chopmynnposaTth
aKTyanu3npoBaTb Nnpobnemy,
paccmaTpuBarth ee
BCECTOPOHHE

yyna_bnp oz.
YcTaHaBnuBathb
CYLECTBEHHbIA NPU3HAK UK
OCHOBAHMA NS CPaBHeHMA,
KnaccudukaLmm u
06061eHUs

0K 01.

Bbibupath cnocobbl peweHus
33,34 npoheccMoHanbHom
AEATENbHOCTH
NPUMEHUTENBHO K
Pa3fIMYHbIM KOHTEKCTaM

3HaTb aKTyaNnbHbIN
npodeccroHanbHbIn 1
COLManbHBbI KOHTEKCT, B
KOTOPOM MpUXOJMUTCSA
paboTaTh M KuUTb;
pacno3Haeatb 3afavy u/unu
npobsiemy B
npodeccuoHanbHoOM u/unu
COLManbHOM KOHTEKCTE;
aHanu3npoBaThb 3agavy
W/unu npobnemy u BbIZENATH
ee COCTaBHble YacTu

aHanM3nNpoBaThb 3afauy
W/unu npobnemy u BbIJENATH
ee COCTaBHble YacTu

Tema 1.3. buonornyecku
BaXKHble XUMUYECKNE
COeAMHEHUA.

Tema 1.4. CTpyKTypHO-
(yHKLMOHaNbHas
OpraHu3aumns KneTok

Tema 1.5. CTpykTypHO-
(hYHKLUMOHaNbHbIE PaKTOPbI
HaCNeaCcTBEHHOCTY

Tema 1.6. lpoueccsl
MaTpUYHOro CMHTE3a

Tema 2.7. B3aumopeicteue
reHoB

Tema 2.8. CuenneHHoe
HacnefoBaHMe NPU3HAKOB
Tema 2.9. [eHeTuka nona
Tema 2.10. leHeTuka
yenoseka
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YYNL_bJij 03. Onpepenats
Lenun aeaTenbHoCTH,
3aflaBaTb NapameTpbl U
KPUTEPUM UX AOCTUKEHUSA

3HaTb CTPYKTYpy NiaHa ans
peleHuns 3aaay; NopAJoK
OLEHKM pe3ynbTaToB
pelweHuns 3agay
npodeccnoHanbHom
AEATENbHOCTU

onpepAenaTh 3Tanbl pelweHuns
3afayun; coCTaBNATb NNaH
AEWCTBUA; onpeaensTb
HeoOxoanMble pecypchl

Tema 2.11.
3aKoHOMepHOCTH
M3MEHYUBOCTH

Tema 2.12. Cenekuus
OpraHu3moB

Tema 4.1. Ikonornyeckue
hakTopbl U cpeabl XU3HU
Tema 4.2. lonynauums,
cooblecTBa, 3KOCUCTEMbI
Tema 4.3. buocdepa -
rnobanbHas 3KoNormyeckas
cuctema

Tema 4.4. Bnuanue
aHTponoreHHbIX hakTopoB
Ha 6uocdepy

Tema 5.1. buotexHonoruu B
XU3HU Kaxaoro

Tema 5.2.1. buotexHonoruu
B MeJuLMHe 1 hapmayuu
Tema 5.2.2. buotexHonoruu
U XXMBOTHbIE
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YYNAa b6 05. BHocuts
KOPPEKTMBbI B LeATENbHOCTD,
OLEeHNBATb COOTBETCTBUE
pe3yNnbTaToB Lensam,
OLEeHWBATb PUCKK
NoCNeACTBUIN AeATENBHOCTU

3HATb CTPYKTYpY NAaHa ana
peleHuns 3agay; nopsajoK
OL|eHKM pe3ynbTaToB
peleHuns 3aaay
npodeccnoHanbHom
AeATENIbHOCTH

OLeHMUBaTh pe3ynbTaT 1
nocneAcTBMA CBOMX
AEWCTBUIA (CAMOCTOATENbHO
WU C MOMOLLbIO HACTaBHUKA)

Tema 5.2.3. buotexHonoruu
W pacTeHus

Tema 5.2.4. buotexHonoruu
B NPOMbIWAEHHOCTH

Tema 5.4.5 CoumnanbHo-
3TUYECKME acneKTbl
ouotexHonorum

Tema 6.1. OcHoOBHble
MeTo/bl GM03KONOrMYECKUX
nccnepoBaHuii

Tema 6.2.
buoskonorunyeckun
IKCMEepPUMEHT

6a30Bble UCCNef0BaTENbCKUE
pencreua (YYNO_BWI)

yynp bWp 03. Bnapetsb
BUAAMU EATENLHOCTU NO
NONy4EHMI0 HOBOTO 3HAHMUS,
ero UHTepnpeTaLuu,
NpeoOpa3oBaHMIo
NPUMEHEHMIO B PA3NNYHbIX
yueOHbIX CUTYaLMSAX, B TOM
qucne Npu co3aaHum
yueOHbIX U COLMANbHbIX
NPOEKTOB

0K 04.

IPpdekTnBHO
B3aMMOAENCTBOBATH M
paboTaTb B KONNEKTUBE W
KoMaHze

3HATb OCHOBbI I'IpOQKTHOVI
NeATENIbHOCTU
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yyna 6WAa 05. Craeutsb u
copmynuposatb
COOCTBEHHbIE 3371341 B
o6pa3oBaTeibHO
LeATENbHOCTU U XU3HEHHBIX
CUTYyaLMAX

0K 01.

BbibupaTh cnocobbl peweHus
33,34 npoheccMoHanbHom
AEATENbHOCTH
NPUMEHUTENBHO K
Pa3fIMYHbIM KOHTEKCTaM

3HaTb CTPYKTYpy NnaHa gna
peweHuns 3aaay;
onpepenatb 3Tanbl peweHns
3agaun

COCTABAATb NNAH JENCTBUA;
onpeaensTb HeobxoanMble

pecypcl;

Tema 1.3. buonornyecku
BaXKHble XUMUYECKNE
COeAMHEHUA.

Tema 1.4. CTpyKTypHO-
(yHKLMOHaNbHas
OpraHu3aumns KneTok

Tema 1.5. CTpykTypHO-
(hYHKLUMOHaNbHbIE PaKTOPbI
HaCNeaCcTBEHHOCTY

Tema 1.6. lpoueccsl
MaTpUYHOro CMHTE3a

Tema 2.7. B3aumopeicteue
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VYN[ BUJ 07.
AHaJ'IVI3l/IpOBaTb nojyyeHHbl€
B XO0A€ pelweHna 3agayun
Pe3yNbTaThl, KPUTUHECKHU
OUueHnBAaTb UX
JOCTOBEPHOCTb,
NPOrHo03npoBaThb U3MEHEHUE
B HOBbIX YCNOBUAX

NOPAAOK OLEHKM
pe3ynbTaToB peleHns 3aaay
npodeccmoHanbHo
AeATeIbHOCTU

OueHMUBaTh pe3ynbTaT U
noCNeAcTBMA CBOMUX
AENCTBUIA (CAMOCTOATENbHO
WU C MOMOLLbIO HAaCTaBHUKA)

reHoB
Tema 2.8. CuenneHHoe
HacnefoBaHMe NPU3HAKOB
Tema 2.9. [eHeTHKa nona
Tema 2.10. leHeTHKa
yesoBeka

Tema 2.11.
3aKoOHOMepHOCTU
M3MEHYMBOCTH

Tema 2.12. Cenekuyus
OpraHnM3moB

Tema 4.1. Ikonornyeckue
(haKTopbl U Cpeabl XU3HU
Tema 4.2. lonynauums,
coo0LecTBa, 3IKOCUCTEMBI
Tema 4.3. buocdepa -
rnobanbHas 3KonoruyecKas
cuctema

Tema 4.4. Bnusaxue
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yynp_bup 09.
Pa3pabaTtbiBaTb NaaH

PEWEHNUA I'Ip06ﬂeMbI C y4eTom

aHanM3a nuMelwmxcs
MaTepuabHbIX U
HeMaTepMaNbHbIX pecypcoB

3HaTb OCHOBHbIE UCTOYHMKH
nHdopmMayum n pecypcsl ans
pelweHus 3agay u npobnem B
npoceccMoHanbHOM U/uan
COLMaNbHOM KOHTeKCTe
onpeaAensTh 3Tanbl peweHus
3agaun

COCTaBAATb NNAH AeCTBUA;
onpeaensTb HeobXxoanMble

pecypchl

aHTPONOreHHbIX haKTOpPOB
Ha 6uochepy

Tema 5.1. buotexHonoruu B
XU3HU KaXaoro

Tema 5.2.1. buotexHonoruu
B MeauLMHe 1 hapmayuu
Tema 5.2.2. buotexHonoruu
1 XXMBOTHbIE

Tema 5.2.3. buotexHonoruu
W pacTeHus

Tema 5.2.4. buotexHonoruu
B NPOMbILIAEHHOCTH

Tema 5.4.5 CoumnanbHo-
3TUYECKME acneKTbl
ouoTexHonorum

Tema 6.1. OcHoBHbIe
MeTobl OM03KONOrUYECKNUX
nccnepnoBaHui

Tema 6.2.
buoskonorunyeckun
3KCNEepPUMEHT
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yyna_sihpj 10.
OcywectBasaThb
LieNieHanpaBaeHHbIA NOUCK
nepeHoca CpefcTB 1
cnoco6oB AeNCcTBUA B
npodeccuoHanbHyto cpeay

yyna e6nf 11. Ymets
NepeHOCUTb 3HAHMA B
NO3HaBATEJIbHYIO U
npaKTMYecKyto obnactu
KU3HEeATENbHOCTH

3HaTb aJIrOPUTMbI
BbINOJHEHUSA paboT B
npoheccUoHanbHo U
CMEXHbIX 06N1acTAX; METOAbI
paboThl B
npoheccUoHanbHoii u
CMeXHbIX cepax

3HaTb aNrOpPUTMbI
BbINOJIHEHUSA PaboT B
npodeccnoHanbHoOM u
CMEXHbIX 06NacTAX; MeToAbl
paboThbl B
npodeccnoHanbHoOM u
CMeXHbIX cepax
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paboTa ¢ uHdopmaumeil
(yynp_pny

YYNA_PW 01. BnapeTsb
HaBbIKaMMW NOJYUYEHUS
MHOpMaLUM U3 UCTOYHUKOB
pasHbiX TUNOB,
CaMOCTOATENbHO
OCYLWEeCTBAATb NOUCK, aHANU3,
CUCTEMATU3ALMIO U1
WHTepnpeTaumio
WHGOPMALUN Pa3INYHBIX
BUA0B U HOpPM
npepcTaBieHuUn

0K 02. Ncnonb3oBathb
COBpEMEHHble cpeAcTBa
NOMCKa, aHanu3a u
WHTepnpeTayuu
WHopmauuu, n
WH(OPMALMOHHbIE
TEXHOAOTUUN ANA BbINONHEHUA
3agay npoeccMoHanbHoM
AeATeNIbHOCTH

3HaTb HOMEHKNaTypy
MHOPMALMOHHbIX
WCTOYHWUKOB, NPUMEHSAEMBIX B
npodeccroHanbHom
AeATeIbHOCTU

onpegensaTb 3a4a4un ana
noucka nHpopmauuu;
onpeaensTb He06X0AUMble
WCTOYHUKMN MHDOPMaLUK;
nNaHWpoBaThb npoLecc
noucka

Tema 1.1. buonorua kak
HayKa

Tema 1.2. 06was
XapaKTepUCTMKA KU3HU
Tema 1.3. buonorunyecku
BaXKHble XUMUYECKNE
COefJMHEHMA.

Tema 1.4. CTpyKTYypHO-
(hYHKLMOHANbHAS
OpraHu3ayus KneTok

Tema 1.5. CTpykTypHO-
byHKUNOHaNbHbIE haKTOPbI
HacNeaCTBEHHOCTH

Tema 1.6. lpoueccsl
MaTPUYHOIO CUHTE3a

Tema 1.7. HekneTouHble
(hOpMbI XU3HK

Tema 1.8. 06MeH BelwecTB 1
npeBpalleHne 3HEPrun B
KneTke

Tema 1.9. }U3HEHHbBINA LUK
knetkn. Muto3. Meinos
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YYNAa PN 02. Co3paBathb
TEKCTbl B Pa3/INYHbIX
copmaTax c yyeTom
Ha3HaYeHWs UHdopMaLun u
LleNneBon ayantopum,
BbIOMpPas onTUManbHyo
dbopMmy npepcraBaeHUs u
BU3yanusauuu

3HaTb popmaT opopmaeHus
pe3ynbTaToB NOMCKa
MHOpMaLUK, COBPEMEHHbBIE
CpefcTBa M YCTPOMCTBA
WH(opMaTU3aLmm
oopmMnATb pe3ynbrathl
NOWCKa, NPUMEHATb CPeACTBa
MH(OPMALMOHHbIX
TEXHONOrU ANa peleHuns
npocteccMoHanbHbIX 3aaay

Tema 2.1. CtpoeHue
opraHusma

Tema 2.2. Gopmbl
Pa3MHOXEHMA OpPraHM3MOB
Tema 2.3. OHTOreHe3
YXMBOTHBIX U YENIOBEKA
Tema 2.4. OHTOTEHE3
pacTeHWI pa3HbIX OTAENOB
Tema 2.5. OcHoOBHble
MOHATUA FrEHETUKM

Tema 2.6. 3aKkOHOMepHOCTH
HacneaoBaHMA

Tema 2.7. Bzaumopeiicteue
reHoB

Tema 2.8. CuenneHHoe
HacnefoBaHMe NPU3HAKOB
Tema 2.9. [eHeTuka nona
Tema 2.10. [eHeTuka
yenoseka

Tema 2.11.
3aKoHOMepHOCTU
M3MEHYMBOCTH

Tema 2.12. Cenekuyus
OpraHuM3MoB.

Tema 3.1. Uctopusa
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VYN _PW 04. Ucnonb3oBaTtb
cpencTBa MHGOPMALMOHHBIX
1 KOMMYHMKALMOHHbIX
TEXHONOMN B pelleHnu
KOTHUTUBHbIX,
KOMMYHUKATUBHBbIX W
OpraHW3aLMOoHHbIX 33Aay C
cobnoaeHnem TpeboBaHui
3ProHOMUKM, TEXHUKM
6€30MacHOCTH, TUTUEHBI,
pecypcocbepexeHus,
NPaBOBbIX U 3TUYECKUX HOPM,
HOPM MH(OPMALMOHHON
6e3onacHoCTH

3HaTb NOPAAOK NPUMEHEHUA
COBPEMEHHbIX CPeACTB U
yCTpomncTBea
WHopMaTU3aumm,
nporpaMmmHoe obecneyeHme B
npodeccmoHanbHo
AeATeNIbHOCTU B TOM Yyucne
WCnonb30BaTb COBPEMEHHOE
nporpammHoe obecneyexue;
WCNoNb30BaTh pa3nnyHble
uncposble cpefcTBa AN
peleHuns
npogeccmoHanbHbIX 3aaay

3BOJIOLMOHHOIO y4eHUs
Tema 3.2. Mukpoasonouus
Tema 3.3. Makpo3Boniouua
Tema 3.4. Bo3HWKHOBEHMWE U
pa3BUTHE KU3HU Ha 3emne
Tema 3.5. lpoucxoxpeHue
yesl0BEKA — aHTponoreHes
Tema 4.2. lonynauums,
C000LEeCTBA, IKOCUCTEMBI.
Tema 4.3. buocdepa -
rnobanbHas 3Konornyeckas
cucTema

Tema 4.4. Bnnsaxue
aHTPONOreHHbIX haKTOpOB
Ha 6uocdepy

Tema 4.5. Bansanue
COLMANbHO-3KON0TMYECKUX
(haKTOpOB Ha 340pOBbE
yesoBeKa

Tema 5.1. buotexHonoruu B
XW3HU KaX[oro

Tema 5.2.1. buotexHonoruu
B MeuLMHe 1 hapmauuu
Tema 5.2.2. buotexHonorum
W JUBOTHblE
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Tema 5.2.3. buotexHonoruu
W pacTeHus

Tema 5.2.4. buotexHonoruu
B MPOMbILLIEHHOCTH

Tema 5.4.5 CoumnanbHo-
3TUYECKME acneKTbl
ouotexHonorum

Tema 6.1. OcHoOBHble
MeTo/bl GM03KONOrMYECKUX
nccnepoBaHuii

Tema 6.2.
buoskonorunyeckun
IKCMEepPUMEHT
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YHuBepcanbHble KOMMYHUKaTUBHbIE aelicTBua (YK])

COBMECTHaa feATeNbHOCTb

(YKA_CA)

YKAO_CL 01. NoHumaTb 1
MCNONb30BaTh NPEUMYLLECTBA
KOMaHAHON U
WHAMBMAYANbHOM paboThl

YKO_CL 02. Beibupatsb
TeMaTUKy U MeToZbl
COBMECTHbIX IEACTBUIA C
yYeToM 00LINX MHTEPECOB U
BO3MOXHOCTEN KaXA0ro
YneHa KoJNeKTMBa

OK 04.

3pdekTnBHO
B3aMMOAENCTBOBATL U
paboTaTb B KO/IIEKTUBE W
KOMaHae

OpraHu3oBbIBaTh paboty
KONNeKT1Ba

M KOMaHAbI;
B3aMMOJENCTBOBATb C
Konneramu, pyKoBOACTBOM,
KNNEHTaMU B X0
npodeccnoHanbHom
AeATeNbHOCTH

OpraHu3oBbIBaTb paboty
KONNeKTUBa

W KOMaHpbl;
B3aMMO/eiCTBOBATh C
Konneramu, pykoBoCTBOM,
KIMEHTaMU B X0fe
npotheccuoHanbHoiA
AEATENBHOCTH

Tema 1.2.

Buonornyeckmn BaxHole
XUMUYECKNE COEANHEHUA
Tema 1.4.

CtpykTypHO-
dyHKLMOHanbHas
OpraHu3auua KneTok
Tema 1.7.

HeknetouHble opmbl
KU3HU

Tema 1.9. }U3HEHHbIN LUKN
knetkn. Muto3. Meio3s
Tema 2.1.

CTpoeHue opraHusma
Tema 2.3.

OHTOreHe3 XUBOTHbIX U
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YKL_CJ 03. MpuHuMaTh uenm
COBMECTHOMN AeATeNbHOCTH,
OpraHu30BbIBaTb U
KOOpAMHMPOBATb eiCTBUA
Mo ee AOCTUKEHUIO:
COCTaBNATb NNAH JENCTBUN,
pacnpegenatb poau C yyeTom
MHEHUI YY4aCTHMKOB
o6cyaaTh pesynbTathl
COBMECTHOIA paboTbl

OpraHu3oBbIBaTh paboTy
KONNEKTUBA

W KOMaHAbI;
B3aWMOAEeNCTBOBATh C
Konneramu, pyKOBOACTBOM,
KNMEHTaMu B XOfi€e
npodeccroHanbHom
LeATENbHOCTH

YKAO_CL 04. OueHuBaTtb
KauyecTBO CBOErO BKJaaa 1
KaX[Aoro y4yacTHMKa KOMaHpbl
B 06WMit pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM

OpraHu3oBbIBaTh paboTy
KONNeKTuBa

N KOMaHbl;
B3aMMOJENCTBOBATH C
Konneramu, pyKoBOLCTBOM,
KNUeHTaMu B xofe
npodeccuoHanbHom
AeATeNbHOCTH

YKL_C[ 05. Npepgnaratb
HOBbIE NPOEKTbI, OLLEHMBATb
MAEWN C NO3ULUUN HOBU3HBI,
OPUTrMHANBLHOCTH,
NPaKTUYECKON 3HAYUMOCTU

3HATb OCHOBbI I'IpOQKTHOVI
DEATENIbHOCTU

yesoBeKa
Tema 2.4. OHTOreHes
pacTeHUit pasHblX OTAENO0B
Tema 2.6. 3aKOHOMepHOCTK
HacnefoBaHUA

Tema 2.11.
3aKOHOMEpPHOCTH
M3MEHYMUBOCTH

Tema 3.1. Nctopusa
3BOJIIOLMOHHOrO yYeHUA
Tema 3.4. Bo3HMKHOBeHMWE U
Pa3BUTME XN3HU Ha 3emnie
Tema 3.5. llpoucxoxpeHune
yesoBeKa — aHTponoreHes
Tema 4.4. Bananue
aHTPONOreHHbIX haKTOpPOB
Ha 6buocdepy

Tema 4.5. Bansaxue
COLMaNbHO-3KONOTUYECKUX
(haKTOpOB Ha 3[,0pOBbE
yenoBeka

Tema 5.1. buotexHonoruu B
XMU3HU KAXO0ro

Tema 5.2.1. buotexHonoruu
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YKO_CL 06.
KoopauHuposats u
BbINOJHATbL paboTy B
YCNOBUAX peanbHoro,
BUPTYaJbHOTO U
KOMOWUHWpPOBaHHOTO
B3aUMOAEeNCTBMUA

OpraHu3oBbIBaTh paboTy
KONNEKTUBA

W KOMaHAbI;
B3aWMOAEeNCTBOBATh C
Konneramu, pyKOBOACTBOM,
KNMEHTaMu B Xofae
npodeccroHanbHom
LeATENbHOCTH

B MeuLMHe 1 hapmauum
Tema 5.2.2. buotexHonoruu
U XMBOTHbIE

Tema 5.2.3. buotexHonoruu
W pacTeHus

Tema 5.2.4. buotexHonoruu
B NPOMbILINEHHOCTH

Tema 5.4.5 CoumnanbHo-
3TUYECKMe acneKTbl
ounoTexHonorum

Tema 6.1. OcHoBHbIe
MeTo/bl OMO3KOIOTUYECKNUX
nccnepoBaHuii

Tema 6.2.
buoskonorunyeckun
IKCNEePUMEHT

YHuBEpCanbHble peryasTuBHbI

e pevicteua (YPL)

camoopranusauus (YPO_CO)

YPIl_CO 01. CamocTosTenbHo
OCYLECTBAATH
NO3HaBATE/bHYIO
AeATeNbHOCTb, BbIABAATH
npoGnembl, CTaBUTb U
cdbopmynupoBathb

OK 01.

BbibupaTh cnocobbl petieHus
3a/1a4 npodeccuoHanbHoM
LeATeNbHOCTH
NPUMEHUTENBHO K
Pa3NUYHbLIM KOHTEKCTAM

OCHOBHbIE UCTOYHUKM
nHdOpMaLMK U pecypChbl AN
peleHuns 3agay u npobnem B
npogeccmoHansHOM 1/unn
COLManbHOM KOHTEKCTe
pacno3Haeatb 3ajavy u/unu

Tema 1.3. buonornyecku
BaXKHble XUMUYECKNe
COeAMHEHMSA.

Tema 1.4. CTpykTypHO-
(yHKLMOHanbHas
OpraHv3aumns KNeTok
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cOOCTBEHHbIE 334K B
o6pa3oBaTeNbHO
[EATENbHOCTU U XM3HEHHbIX
CUTYyaLMUAX

npobsiemy B
npodeccuoHanbHoM u/unu
COLMANbHOM KOHTEKCTE;
aHanU3nMpoBaTh 3afauy
W/Unn Npobnemy 1 BbIAENATH
ee COCTaBHble YacTu

YP[ _CO 02. CamocTosTenbHO
COCTaBNATb NNaH pelleHuns
npobiembl ¢ y4eTOM
UMEILLNXCA pecypcos,
CO6CTBEHHBIX BO3MOXHOCTE
U npefnoYTeHUN

CTPYKTYpY NAaHa ans
peweHua 3aaa4

COCTaBAATb N1aH AENCTBUA;
onpeaensTb HeoOXoanMble

pecypchl

YPL_CO 03. laBatb oueHKyY
HOBbIM CUTyaLMAM

NopAA0K OLEHKM
pe3ynbTaToB peleHns 3aaay
npogeccmoHanbHoOM
AeATeNbHOCTH

OLeHMUBaTb pe3ynbTaT 1
noCneAcTBMA CBOUX
AeicTBUIM (CaMoCTOATENbHO
WU C NOMOLLbIO HAaCTaBHUKA)

Tema 1.5. CTpyKTypHO-
byHKUNOHaNbHbIE haKTOPbI
HacnefCTBEHHOCTH

Tema 1.6. lpoueccs
MaTPUYHOIO CMHTE3a
Tema 2.7. B3aumopeicteue
reHoB

Tema 2.8. CuenneHHoe
HacnefoBaHMe NPU3HAKOB
Tema 2.9. [eHeTuka nona
Tema 2.10. leHeTHka
yenoseka

Tema 2.11.
3aKoHOMepHOCTU
M3MEHYUBOCTH

Tema 2.12. Cenekuus
OpraHnM3moB

Tema 4.1. Ikonornyeckue
(haKTopbl U cpeabl XKU3HU
Tema 4.2. Monynauyus,
CO001LEeCTBa, 3KOCUCTEMbI
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YP[ _CO 06. OueHuBaTtb
NpUOBpPETEHHBIN OMbIT

NOPAAOK OLEHKM
pe3ynbTaToB peleHns 3aaay
npodeccmoHanbHo
AeATeIbHOCTU

OueHMUBaTh pe3ynbTaT U
noCNeAcTBMA CBOMUX
AENCTBUIA (CAMOCTOATENbHO
WU C MOMOLLbIO HAaCTaBHUKA)

camokoHTpons (YP[_CK)

YPA_CK 01. [laBatb oueHKy
HOBbIM CUTyaLMAM, BHOCUTb
KOPPEKTUBbI B AEATENBHOCTb,
OLEHMBATb COOTBETCTBUE
pe3ynbTaToB Lenam

nopsAA0K OLEHKM
pe3ynbTaToB peleHnsa 3apay
npoceccMoHanbHoi
AEeATENbHOCTH

OLEeHMUBATH pe3ynbTaT U
NnoCNeAcTBMA CBOUX
AENACTBUIA (CAMOCTOATENbHO
WAK C NOMOLbIO HACTABHMKA)

Tema 4.3. buocdepa -
rnobanbHas 3Konoruyeckas
cuctema

Tema 4.4. BnusaHne
aHTPONOreHHbIX haKTOpPOB
Ha 6uochepy

Tema 5.1. buotexHonoruu B
XU3HMW KaXaoro

Tema 5.2.1. buotexHonoruu
B MeuLMHe 1 papmaLum
Tema 5.2.2. buotexHonoruu
1 XXMBOTHbIE

Tema 5.2.3. buotexHonoruu
W pacTeHus

Tema 5.2.4. buotexHonoruu
B NPOMbILINEHHOCTH

Tema 5.4.5 CouymnanbHo-
3TUYECKME acneKTbl
ouoTexHonorum

Tema 6.1. OcHoBHbIe
MeTobl OM03KONOrMYECKUX
nccnenoBaHui

Tema 6.2.
buoakonornyeckuii
IKCNEePUMEHT
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