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1. OOwasn xapakTepucTuka paboyen nporpamMmmbl
obLweobpasoBaTenbHon aucunnnuHbl «BUOTNOTINA»

1.1. MecTo AMCLUUNNMNHBbI B CTPYKTYype oOpa3oBaTesibHOW NnporpamMmmbl
cno

ObuweobpasoBartenbHaga gucumnnuHa «buonormna» aensetcs obs3aTenbHON
yacTblo obuieobpasoBaTenbHOro UMkna obpasoBaTenibHOM NporpaMmbl B
cootBetcTBUM ¢ PI'OC CI10 no cneyunansHocTn 36.02.01 BeTepuHapus.

[MpodeccmoHanbHO-OpUEHTUPOBAHHOE COAEPKaHNE NPOorpaMmmMbl BbIOpaHo no
06bekTy n3ydyeHms “XKnBotHolie”.

1.2. Ilesn ¥ mIaHHpYyeMble Pe3yJIbTaThl OCBOCHHUS JUCIIUILINHBI
1.2.1. Heau quCHUIIMHBI
Lenb: dopmupoBaHne Yy 06y4aloLMXCA CUCTEMbl 3HAHUA O PasfnUYHbIX

YPOBHSIX XWU3HM CO 3HAHWMEM COBPEMEHHbIX MPeACTaBfeHUn O XUBOW MNpupoae,
HaBbLIKOB MO MNPOBEAEHUI0 OMONOrnM4yecknx uccnegoBaHMnm ¢ cobnogeHnem
9TUYECKMX HOPM, apryMEHTUPOBAHHOM JIMYHOCTHOW MO3uUuM no BepexHomy
OTHOLLIEHUIO K OKpYXKatoLLen cpege.

3apaum:

* nony4yeHune pyHaaMmeHTanbHbIX 3HaHUM 0 Bruonornyecknx cuctemax (Knetka,
Opranuswm, [Monynauus, Bug, Okocuctema); UCTOpUM pPas3BUTMUS COBPEMEHHbLIX
NnpeacTaBneHnin 0 XXUBOM NPUPOAE, BbIOAKOLLNXCS OTKPbLITUAX B BGMONOrnyeckon
HayKe; posin BMoNorM4yeckon Haykm B oopMMpoOBaHNN COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTMHbl MUPA; MeToL4ax Hay4YHOro NO3HaHUS;

* OBMageHne yMEeHUsIMU FIOrMYeCcKn MbICINTb, 0OOCHOBLIBAaTb MECTO U POfb
Ononornyecknx 3HaHMM B MPAKTUYECKON OeATEeNbHOCTU Noaen, pasBuUTum
COBPEMEHHbIX TEXHONMOIMI; onpeaensTb XuBble 00BbEKTbI B NpUpoAde; NPOBOAUTb
HabnaeHns 3a 3KOCMCTEMaMM C LIENbIO NX ONUCAHUSA N BbISBIEHUS] €CTECTBEHHbIX
N @aHTPOMNOreHHbIX UBMEHEHUWN; HAXOAUTb U aHaANN3NPOBaTb MHAPOPMALINIO O KUBLIX
obbekTax;

* pasBUTME MO3HAaBATESNbHbLIX UHTEPECOB, MHTENNEKTYalbHbIX U TBOPYECKUX
cnocobHocTen oby4alolmnxca B npouecce u3ydyeHust BMONOrMyecknx SABNEHWUMN;
BblAalOLMXCA AOCTUMXKEHNN BMOoNorum, BoweaLwmx B obLe4enoBeyeckyto KynbTypy;
CNOXHbIX U NPOTMBOPEYUMBbLIX NYTEN PaA3BUTUA COBPEMEHHBLIX Hay4YHbIX B3rNs4o0B,
noen, Teopwun, KOHUEeNuun, rmnotes (0 CYyWHOCTM U MNPOUCXOXKOEHUN KU3HWU,
yernoBeka) B xofe paboTbl C pasnUyYHbIMN UCTOYHUKAMN MHOPMaLK;



* BOCMNUTaHWE yDOEeXOEHHOCTU B HEOHXOOMMOCTU MO3HAHUS XMBOW NMPUpPOabl,
HeobXoANMOCTN pauMOHanbHOIO NPMPOAONONbL30BaHNA, BEPEXKHOr0 OTHOLLEHUS K
NPUPOAHLIM pecypcam 1 oKpyxatoLen cpeae, CO6CTBEHHOMY 340POBLIO; YBaXKEHUS
K MHEHWIO OMNMNOHEHTa Npu obcyxaeHnn Guonorndeckmnx npobnewm;

* MCMOSMb30BaHME MPUODPETEHHBIX OMONOrMYecKUX 3HaHUM N YMEHUN B
NOBCEOHEBHOW >XW3HM AN OUEHKM MNOCNeAcTBMA CBOEN OeATenbHOCTU (U
AeAaTenbHOCTN APYruX Nogen) no OTHOLLEHWUIO K OKpYXaloLwen cpene, 340pO0BbH
apyrmx nogen n cobctBeHHOMY 340pO0Bbi0; 060CHOBaHME W cobnogeHne mep
npounaktukm 3abonesaHuM, OKasaHMe nepBOoM MOMOLWM Mpu  TpaBMmax,
cobntogeHne npasun NOBeAEHUs B Npupoae.

1.2.2. MNnanunpyembie pe3ynbTaTthbl oCcBO€HuUA
obweobpa3oBaTtenbHON AUcUMNNMHbLI B cooTtBeTCcTBUU ¢ PIOC CIO m Ha
ocHoBe ®I'OC COO

B pesynbtate ocBoeHna obpasoBaTeribHOM MporpamMmbl Yy BbIMYyCKHUKA
AOMKHbI ObITb chopMUpoBaHbI 00LLKE N NPOPECCUOHArNbHbIE KOMMNETEHLMN.

BbINnyCKHUK, OCBOMBLUMI OOpas3oBaTenbHy0 nporpaMmMmy, OOSMKeH obnagaTb
cnegyowmnmm obwmmmn komneteHumamm - OK

Koxa HaunmeHoBaHue pe3ysbTaTta 00y4eHus

OK 1 Br16upars ciocoObl pelieHus 3aaa4d MpoPecCuOHATbHOMN AESITEIbHOCTH,
MPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 2 OcCy1IecTBIIATh MOUCK, aHATIU3 U UHTEPHPETALNIO HHPOPMALIUH,
HE0OXOAMMOM ISl BBIMOJHEHUS 33]1a4 Npo(hecCHOHATbHOM NEITeTbHOCTH.
OK 3 [TnanupoBaTh U peasn30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U
JUYHOCTHOE PAa3BUTHE

OK 4 PaGoTath B KOJUTEKTHBE M KOMaH/E, YPPEKTUBHO B3aUMOICHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU

OK 5 OcCy1ecTBIATh YCTHYIO M MUCbMEHHYH0 KOMMYHHUKAILIMIO HA
rocyJIapcTBEHHOM si3blke Poccuiickoit deaepaliuu ¢ yueToM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 6 [IposABAATH rPaKIaHCKO-IIATPUOTUYECKYIO MO3ULIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHUE HA OCHOBE TPAJAMIIMOHHBIX OOIICUYETOBEYECKUX
LIEHHOCTEM, MPUMEHATh CTaHIaPThl aHTUKOPPYIIIMOHHOI'O MOBEICHHUSI

OK 7 CopelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH Cpelibl, peCypcocOepeKeHHIO,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYAIIHSX.

OK 8 Hcnonp30Bath cpeacTBa GU3NYECKON KYIbTYPHI U1l COXPAaHEHUS U
YKpEIUIEHUs 3J0pOBbs B Ipoliecce MPo(ecCrnoHaIbHOM 1eATENbHOCTH U
HOoJIEpKaHUsl HEOOXOAMMOI0 YPOBHS (PU3NYECKON TOATOTOBIEHHOCTH




OK9 Hcnonp3oBaTh HHPOPMAITMOHHBIE TEXHOJIOTUHU B POGECCHOHATBHON
JESATEIbHOCTH.

OK 10 | [Tonb3oBaTbes npodeccuoHaNbHON JOKYMEHTAIMEH Ha TOCY1apCTBEHHOM
Y NHOCTPAHHOM S3bIKaXx.

OK 11 | Ucnonw3oBath 3HaHUS N0 (PUHAHCOBOW IPAMOTHOCTH, MJIAHUPOBATH

MPEANPUHUMATEIBCKYIO IEATEILHOCTh B IpodeccHoHaIbHOM cdepe




Kog mn
HaumeHoBaHue
chopmMupyemMbIx

KOMMNeTeHUuun

n.ﬂaHI/IpyeMble pe3ynbTaTbl OCBOEHUA AUCUUNIIUHDbI

O6wme (MMYHOCTHbIE U
MeTanpeaMeTHbIe)

OucumnnuHapHble (NnpeaMeTHbIe)

OK 01. Beibupatb
CnocoObl peLueHuns
3agav
npodeccunoHanb
HOW OeATernbHOCTH
NPUMEHUTENBHO K
pasnuyHbIM
KOHTEKCTaMm

B yactun TpyAoBOro
BOCMUTaHUSA:

- TOTOBHOCTb K Tpyay,
OCO3HaHue LleHHOCTU

mMacTepcTBa, Tpyaonobue;
- TOTOBHOCTb K aKTUBHOW

[eATeNbHOCTM TEXHOMOrMYECKOM |

"
couManbHOW HanpaBieHHOCTH,
CNocoBHOCTb

WHULMMPOBATb, NaHNPOBaTb U
CaMOCTOSTESIbHO BbIMOSHATb
TaKylo 0esATenbHOCTb; - UHTEpPeC
K pasnuyHbiM cdepam
npodeccnoHanbLHon
nestenbHocTn, OBnageHue

- cdopmmupoBaTb 3HaHWS O MecTe U ponu BUororMnm B CUCTEME €CTECTBEHHbIX
HayK, B )OpMMPOBaHUM COBPEMEHHOWN €eCTEeCTBEHHOHAy4YHOM KapTWUHbl MUpa, B
NO3HaHMM 3aKOHOB MPUPOAbI N PELUEHNN XXU3HEHHO BaXKHbIX COLMANbHO-3TUYECKUX,
9KOHOMMUYECKMX, IKONMOrMyeckmx npobnem 4yernoBeyecTBa, a TakKe B peLueHun
BOMPOCOB paLMOHanbHOro NpMpoaonosib3oBaHns; B hOpMNMPOBAHUN LIEHHOCTHOIO
OTHOLLEHUS K Npupoae, obLeCcTByY, YENOBEKY; O BKNage POCCUNCKUX N 3apyBexXHbIX
yyeHblX - 6Guonoros B pasButne 6uonorun; GyHKUMOHANbHOW rPaMOTHOCTU
YernioBeka ANng pelleHns XXU3HEeHHbIX npobnem,

ymMeTb Bnagetb CUCTEMOM OMOMOrMYeckux 3HaHWW, KOoTopas BKIOYaEeT:

OCHoBoMnonarawliue buonoruyeckne TEPMUHBI N MOHATUA ()KI/I3Hb, KneTKa, TKaHb,

opraH, opraHu3Mm, BuA, NonNynsauusl, 3Kocuctema, 6OuoueHos, 6uocdepa;

meTabonuam, romeocTtas, KIeTOYHbIN  UMMYHUTET, OunocuHTEe3  Genka,
onononumepsl, ANCKPETHOCTD, camoperynaums,

camMOBOCMNpPOu3BedeHME, HacneacTBEHHOCTb, N3MEHYUBOCTb,

9HEepro3aBMCUMOCTb, POCT U pasBuTuHE);

Ouonornyeckme Teopun: knetodHas Teopua T. LsaHHa, M LUnengeHa, P. Bupxosa;
KNoHanbHO-cenekTneHoro ummyHuteta . dpnux, .. MeyHnkoBa, XpoMOCOMHas
Teopus HacneacTBeHHocTn T. MopraHa, 3akoH




YHMBEpcanbHbIMK y4ebHbIMU
no3HaBaTesbHbIMU OENCTBUSMMU:

a) 6asoBble nornyeckue
OEeNCTBUA:
- CaMOCTOSATENbHO
dopmynmnpoBaTb "
aKTyanuampoBaTtb npobnemy,
paccmaTtpmBaTtb ee
BCECTOPOHHE;
- yCTaHaBnMBaTb
CYLLECTBEHHbLI  MPU3HAK WK
OCHOBaHWA ONs  CPaBHEHUS,
Knaccugukaumm "
06006LeHus;
- onpeaensaTb Lenu
NesTenbHOCTH, 3agaBaTb
napaMmeTpbl W  KpUTepum ux
NOCTUXKEHUS;
- BbISIBNATb
3aKOHOMEPHOCTU
npoTuBOpeYns B

paccMaTpuBaeMblX ABITEHUAX;,

BHOCUTb

KOppeKTnBbl B OEeATEJIbHOCTD,

ALIALIIANRAT

n
nccrnegoBaHUsAX KUBbIX  OOBEKTOB

3apogblwesoro cxogctea K. bapa, asonwoumoHHas Teopus Y. [apsuHa,
CUHTETUYECKas Teopus 3BONUMK, Teopua aHTponoreHesa Y. [apsuHa; Teopus
GuoreoueHosa B.H. Cykauéa; yueHumsa H./. Basunosa - o LieHTpax mHoroobpasus

N MpoUCXoXaeHuss KynbTypHbix pacTteHun, A.H. CesepuoBa 0O nyTax wu
HanpaeneHusax asontounn, B.W. BepHaackoro - o 6uocdepe;

3aKOHbI (eAMHO06pa3nsa NOTOMKOB NePBOro NOKOSIEHNS, pacLlensieHNss NPU3HaKoB,
I

HacnegoBaHna TMpPU3HAKoOB W HapyleHund cuenneHund

HEe3aBUCMMOIO  HacrnegoBaHUs  MPU3HAKOB Mengensa,  cuenneHHoro
reHoB T. MopraHa;
roMosiorM4ecknx psaoB B HacneactBeHHon u3ameHumBoctn H.W. Basunosa,
reHeTuyeckoro paBHoBecus [x. Xapan n B. BanHbepra; 3apobILLeBOro cxoacraa
K. Bapa, buoreHeTn4deckoro 3akoHa 3. I'ekkens, ®. Mionnepa);

NPUHLMMBI (YACTOTbI raMeT, KOMMNSIEMEHTapPHOCTN);

npasuna (MmHumyma 0. JlInbuxa, akonormyeckon nupamugbl Yncen, Guomaccol u
AHEeprun);

rmnoTesbl (koauepsatHon A.WN. OnapuHa, nepsuyHoro 6ynboHa [k. XongewnHa,
mukpocdep C. dokca, pubosuma T. Yek);

- cthopmmpoBaTb yMEHMSI  packpbiBaTb COAEpXaHWe  OCHOBOMOMararLmx
Gronormyecknx Teopuh WU TUNoTEe3: KIMEeTOYHOW, XPOMOCOMHOWN, MyTauWUOHHOW,
9BOSIOLMOHHOM, NPOUCXOXAEHUS XKU3HN U YeroBeKa; BnageHne CUCTEMOWN 3HaHUM
00 OCHOBHbIX MeToAdax Hay4YHOro MO3HAHWSA, MUCMOSb3YEMbIX B OMONOrMyeckmx|
M 9KOCUCTEM (OMuCaHue, WU3MepeHue,
nposegeHve HabnwgeHun); cnocobamn BbIABNEHUS U OLIEHKM aHTPOMOreHHbIX
N3MEHEHN B NPMPOAE;

- chopMMpoBaTL YMEHUs packpbiBaTb OCHOBOMoOnarawwue Ouornornyeckue

3aKoHbl U 3akoHoMepHocTu (. MeHgens, T. Moprana, H.W. BaBsunosa, 3.




cooTBeTCTBME pe3ynbTaTtoB

Luensam, oLeHMBaTb PUCKM
nocneacTBui  OeATenbHOCTY;
pas3BuBaTh KpeaTuBHOE

MblLLIEHNE npu peweHnn
MKU3HEHHbIX I'IpO6J'IeM
0)

ncenepgoBarteribCkue

6a3oBble

AencTBUA:

BnageTb HaBblKaMi

y4yebHo-nccnegoBaTenbCkon 1

NPOEKTHON AesTenbHOCTH,
HaBbIKamMu paspeLueHus
npobnewm;

- BbISIBNATb NPUYNHHO-
CNeacTBEHHble CBA3N n
aKTyanuanpoBaTtb 3agavy,
BblABUraTb rmnortesy ee
peLleHus, HaxoauTb
aprymMeHTbl ans
nokasaTenbcTBa cBOUX
VYTBEPXKAEHUN, 3agaBaTb
napamMmeTpbl n Kputepum
peleHus;

aHanu3npoBaTb

"ekkena, ®. Mionnepa, K. bapa), rpaHuubl UX NPUMEHNUMOCTHU K XXUBbIM CUCTEMAM,;
- YMeTb BblAEeNATb CYLLECTBEHHbIE NPU3HAKMU:

CTPOEHUSI BMPYCOB, KIETOK MPOKapuUoT W 3yKapuoT; OOHOKIMETOYHbIX U

MHOFOKIETOYHbIX OPraHn3mMoB, BUAOB, GMOreoLeHO30B, 3KOCUCTEM U Buocdepsl;
CTPOEHWSI OPraHOB N CUCTEM OPraHOB PacTEeHUI, XMBOTHBIX, YENOoBeKa; NPOLIECCOB

KU3HEOEATEJIbHOCT, NpOoTeKarwlWnx B OpraHn3mMax paCTeHMVI, XMUBOTHbLIX "

YernoBseka;
Obuonormnyecknx npoueccoB: obmeHa BellecTB (MeTtabonuam), nHpopmauun u
npeBpaLleHnsa 3Heprum, OpoXxeHusi, aBTOTPOMHOro M reTepoTpodHOro TUMNOB

NMNTaHWA, C*)OTOCI/IHTe3a N XemMOoCuMHTEe3a, MWTO3a, MeWno3a, rameToreHesa,

3M6p|/|oreHe3a, I'IOCT3M6pVIOHaJ'IbHOFO pa3BnUTUA, pPa3MHOXEHUA, HONBNAOYallbHOIo

pPa3BUTNA OpraHnMama (OHTOFeHe3a), B3aMMOLENCTBUS TEHOB, retepo3unca,

NEeNCTBUIN  UCKYCCTBEHHOro oTbopa, CcTabunuaupylollero, [OBWXYLLEro U

paspbiBalOLLEro eCTECTBEHHOrO OTGOpa; annonaTpU4eckoro M CMMNaTPUYecKoro
BMO00Gpa30BaHus; BUSHUS OBVXKYLLUMX CUM 9BOJIOLMU Ha reHogoHA, NOnynsaumnuy;
NpUCNocobreHHOCTN OpraHM3MOoB K cpeie 0buTaHus, YepedoBaHUS HanpaBIeHuit
9BOIOLMM; KPYroBOpPOTa BELLECTB U MOTOKa SHEPIMM B 9KOCUCTEMAX;

- NIPUOGPECTN OMbIT MPUMEHEHUS] OCHOBHbLIX METOAOB Hay4YHOro MO3HaHWS,
NCMONb3yeMbIX B B1ONOrMun: HabnioAeHNs U ONUCaHUA XUBbIX CUCTEM, NPOLIECCOB

N sABNEHUW; opraHnzaumn w”n npoBeageHnA dnonornyeckoro JKCNMepmnMeHTa,

BblABMXEHNA rmnoTeas, BbIABJIATb  3@aBUCUMOCTU mMexay uccnegyemMmbimun

BENMYMHaAMN, OObACHATb nony4vyeHHbIEe pe3yribTaTbl U




peLueHust 3agau
pesynbTaThl, KPUTUYECKM
oLeHMBaTb nx
[10CTOBEPHOCTb,

NPOrHo3npoBaTb N3MEHEHUNE B
HOBbIX YCOBUSX; - YyMETb
NnepeHoCUTb 3HaHUA B
no3HaBaTeNbHYIO n
NpakTU4eCKyro obnactu

KNU3HEOEeATEJIbHOCTH,

- yMeTb MHTErpMpoBaTh

3HaAHNA n3 pa3HbIX

npeameTHbIX obnacrten;
- BblABUraTb

HOBble uMaewn,

npeanaratb OopuUrnHasibHble

noaxoabl N peLlleHns;

- CNocOOHOCTb ux
MUCNonbL30BaHUsA B
no3HaBaTerbHOMN 7]

coumnanbHOM NpPakTuKe

bopMynupoBaTb BbIBOAbI C WCMOMb30BAHNMEM HAy4YHbIX MOHATUN, TEopun W
3aKOHOB;

- ccbopMmnpoBaTb YMEHMUS BblAENATb CYLLECTBEHHbIE MPWU3HAKM BUPYCOB, KIETOK|
NPOKapMoT U 3YKapWOT; OAHOKMETOYHbIX U MHOTFOKIETOYHbIX OpraHn3mMoB, BUOOB,
OMOreoLEeHO30B M 3KOCMCTEM; OCOBEHHOCTU npoueccoB obmeHa BewecTB W
npeBpaLleHns 3Heprum B knetke, poTocnHTE3a, NNacTUYECKOro 1 3HepreTUYecKkoro
oOMeHa, XeMOoCuHTe3a, MWUTO3a, Meno3a, OnfoAOTBOPEHUs, pPasBUTUS U
Pa3MHOXEHUs, MTHANBMAYANbHOrO pasBUTUA opraHnamMa (oHToreHesa), 6opbbbl 3a
CyLLIeCTBOBaHMe, €CTEeCTBEHHOIo oT60pa, BMaoobpasoBaHus,
NpMcnocobneHHOCTN OpPraHn3MoB K cpefe obuTaHusA, BIIMSIHUA KOMMOHEHTOB
9KOCUCTEM, aHTPOMOreHHbIX W3MEHEHWA B SKOCUCTEMAX CBOEW MECTHOCTH,
KpyroBopoTa BeLleCTB 1 NpeBpaLleHne aHeprum B buocepe;

- ccbopMmMpoBaTb YMEHUA NPUMEHATb MNOSYYEHHble 3HaHWA AN 0ObACHEeHWUS
BMONOrMYecknx NPoOLIECCOB U SIBMEHUN, AN NPUHATUS NPaKTUYECKUX peLleHui B
NoBCEOHEBHOM XM3HN C Lenblo obecnedyeHnss 6€30MacHOCTU CBOEro 340POBbs U

30POBbSI OKPYXaloLMX oAen, COBMoAeHUA 340pOBOro obpasa KM3HW, HOPM

rPaMOTHOro MoBedeHMs B  OKpY)Kalollenh MpUpoaHOW cpefe; MoHUMaHue
Heo6XoOMMOCTM  UCMOSb30BaHMUS  OOCTWMXKEHWUA COBpPEMEHHOW 6uonormm m
OGuoTexHomnorMin  Ons  pauuMoHanbHOro  MPUPOAOMNONb30BaAHUS;,  YMEHMe

MCNoJib30BaTb COOTBETCTBYHOLLNE aAPryMEHThI, 6I/IOJ'IOFI/1‘-IeCKyI-O TEPMUHOSIOTUIO U
CUMBOJIMKY 0514 OOKa3aTesibCTBa poAacTBa OpraHM3MoOB pPa3HbIX CUCTEMATUYHECKUX
rpynn; B3anMOCBA3N OpraHn3mMoB U cpebl obuTtaHna; eanHCTBa YenoBeYecKnx pac;

HeobXoaMMOCTM 340POBOro obpasa XXnsHu,

10



COXpaHeHusi pa3Hoobpa3nsa BUOOB M 3KOCMCTEM, KaK YCIOBUSI COCYLLIECTBOBAHUSA
npupoabl N YEeNOBEYECTBA;

- cchopmmpoBaTb YMeHWss pellatb OuonorMyeckune  3agaun, COCTaBnSATb
reHOTUMNNYECKME CXEeMbl CKPELLUMBaHWUA [ANs  pasHbiX TUMNOB HacneaoBaHUS
NPU3HAKoOB Y OpPraHM3MOB, COCTaBNATb CXEMbl NMepeHoca BEeLeCcTB U 3Heprum B
9KOCMCTEMAX (Llenu NUTaHKS, NULLIEBbIE CETH), BbISIBNATHL NPUYMHHO-CINEACTBEHHbIE
CBSA3M Mexay uccnegyembiMn GuonormdeckuMmyn obbekTamu, npoueccamum U
ABNEHMAMM; AenaTb BbIBOAbI M MPOrHO3bl HA OCHOBAHMM MOSYYEHHbIX pe3yrbTaToB;
- chopMUpPOBaTb YMEHMS KPUTUYECKN OLleHMBaTb MHGOPMaLMo B1ONormieckoro
COAEPXXaHWUSA, BKIOYAIOLLY NCEBAOHAYYHbIE 3HAHUA U3 PA3MNIUYHBLIX UCTOYHWUKOB
(cpegctBa  maccoBon  MHOpMauUMKW,  HayYHOMOMYyNsSIPHble  Martepuansbl);
WHTEPNPEeTMPOBaTb 3TUYECKME acneKkTbl COBPEMEHHbIX CCNef0oBaHnn B B1onormu,
mMeguumMHe, OuMOTexHomorMM; paccmaTtpuBatb rnobanbHble  3KONormyeckune
npobnemMbl COBpEMEHHOCTU, (POPMMPOBaTb MO OTHOLUEHUIO K HUM COGCTBEHHYH
no3numo, YMEHNe oLeHNBaTb 3TUYECKME acneKTbl COBPEMEHHBIX UCCeaoBaHui B
obnactm OMOTEXHONMOIMW U TEHETUYECKUX  TEXHOMOrMn  (KNOHMpOBaHMeE,
NCKYyCCTBEHHOE ONrogoTBOPEeHune, HanpaBneHHoe U3MeHeHne reHoMa 1 cosgaHune
TPAHCTEHHbIX OPraHM3MOB);

- chopmmpoBaTb yMeHUs co3gaBaTb COOCTBEHHblE MUCbMEHHbLIE W YCTHblE
coobLeHna Ha ocHoBe BUONOrMYecKon MHAOPMaLMN N3 HECKOSbKNX MCTOYHUKOB,
rPamMoOTHO MCNOSIb30BaTb NOHATUNHbLIA annapaT Guonoruu;

- YMEeTb BblABUraTb rMNoTe3bl, NPOBEPSATb X SKCNEPUMEHTaNbHbIMU CPEACTBaMMU,
dopmynupys uenb UCcneaoBaHWsi, aHanM3npoBaTb MOSyYEHHblE pe3ynbTaTbl U
AenaTtb BbIBOAbI;




- NpuHMMaTb Yy4yactue B Hay‘JHO-MCCﬂeﬂOBaTeﬂbCKOVI pa60Te no ©wuonorum,
QKoJ1Iormm mn mMegunumnHe, I'IpOBOLI,I/IMOVI Ha 6ase LKONbHbIX Hay4HbIX obuiectB U

I'Iy6J'II/I‘-lHO npeacTtaBnAaTb noNyvyeHHbIe pe3ynbTaThbl Ha Y4€HUN4YEeCKnNX

KOH(pepeHLMAX pasHOro YPOBHS;

OK 02.
Mcnonb3oBaTb
COBpPEMEHHbIE
cpeAcTBa Noucka,
aHanusa u
WMHTepnpeTaunm
MHdopMauumn n
MHAOPMALNOHH ble
TEXHOSorMm ans
BbIMNOSNHEHUS 3agau
npodeccuoHanb
HOW OeATEernbHOCTH

B obnactu LeHHOCTU
Hay4YHOro NO3HaHus:
ChopMUPOBAHHOCTb
MUPOBO33PEHUS,
COOTBETCTBYHOLLETO
COBPEMEHHOMY YPOBHIO
pas3BuTus HayKu "
obLecTBEHHOM NPaKTUKW,
OCHOBAHHOIO Ha awanore
KynbTyp, cnocobCTBYOLLENO

OCO3HaHMKO CBOEro mMecta B
NOJINKYINbTYPHOM MUPE;
- coBepLleHCTBOBaAaHME

3bIKOBOU " ynutaTenbckon

KynbTypbl Kak cpencTea

mMexay
S0 ObMU N NO3HAHUA MUpPa,

B3aMMoOencTBus

- OCO3HaHMe LEHHOCTHU
Hay4YHOW OeATenbHOCTH,

FTOTOBHOCTb OCYyLLEeCTBIIATb

NANOAKTHV/IN V]

- cchopmmupoBaTb YMEHUsSI KPUTUHECKUN OLeHMBATL MHAOPMALIMIO BMONOrMYecKoro
conepkaHusi, BKIHOYAOLLYHO MCEBAOHAYYHblE 3HAHMS M3 Pa3fIMYHbIX UCTOYHMKOB
(cpeoctBa  MaccoBoM  MHGOpPMaUMKM,  Hay4yHOMOMynsipHble  MaTtepwuanbl);
WHTEepPNpeTMpoBaTb 3TUYECKME acneKkTbl COBPEMEHHbIX CCrefoBaHuii B Gruonorum,
MeauLMHe, BMOTEXHONOMNK;

- MHTepnpeTMpoBaTb 3TUYECKME acneKTbl COBPEMEHHbIX WCCneaoBaHuli B

Ouonorun, MeavuunHe, BrnoTexHonoruu; paccmaTpmBaTtb rnobaneHble
QKOJ10rmn4yeckmne I'IpO6J'IeMbI COBpPEMEHHOCTMH, (bOpMI/IpOBaTb Mo OTHOLWEHNKO K HUM
CO6CTBeHHyI'0 nosnuno, ymeHume oueHmBaTb I3TUYHECKNUE acClNeKTbl COBPEMEHHbIX
OMOTEXHONMOMMN N TEHETUYECKUX TEeXHONOorn

nccrnenoBaHMn B obnacTtu

(knoHupoBaHwe, MCKYCCTBEHHOE OMNNOA0TBOPEHME,
HanpaBneHHoe N3MEeHEHNE reHoMa U Co3[laHne TPaHCreHHbIX OPraHn3MoB);

- cchopmupoBatb yMeHMst co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHbIE
coobLLeHNst Ha ocHoBe BMONOrMYeckon MHpopMaLMK N3 HECKONBbKUX UCTOYHMKOB,

rPamMoTHO UCNOJ1Ib30BaTb NOHATUMHBIN annapart ononoruu
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NeATenbHOCTb UHANBUAYASbHO
n B rpynne; OBnagexHne
YHMBEpPCanbHbIMWN y4eOHbIMN
no3HaBaTesbHbIMWU 4ENCTBUSIMU:
B) paboTa ¢ nHopmaumen:

- BNageTb HaBblKaMu

nonyyeHust  MHgopmaumn  u3
WUCTOYHUKOB  pasHbiX  TUMOB,
CaMOCTOSITENbHO

OCYLLIECTBNSATb MOUCK,

aHanu3, cuctemMaTMsauml U
WUHTepnpeTauni  MHPopMaLmm
pasnuyHbIX BUOOB ndopm
npeacTaBneHuns:; - co3gaBaTb
TEKCTbl B pasfnyHbIX oopmaTtax

C y4eToM Ha3Ha4eHuns
MHdOpMaUuUKn 1 Lienesown

ayanTopum, BblbUpas
onTUManbHYH dopmy
npeacTaBneHus "

BU3yannsauunn;




- oLeHuBaTb AOCTOBEPHOCTb,
NerMTMMHOCTb MHdopMaumn, ee
COOTBETCTBME  MNPaBOBbIM U
MOpPanbHO-3TUYECKMM HOPpMaM;

- UCNOSb30BaThb cpeacTea
NHGOPMaLMNOHHBIX "
KOMMYHUKaLMOHHbIX TEXHOOrMM
B peLUEeHNN KOTHUTUBHBIX,
KOMMYHUKaTUBHbIX n
OpraHM3auMoOHHbLIX  33adad ¢

cobnogeHnem TpeboBaHui
3ProHOMUKN, TEeXHUKU
©es3onacHocTH, rTMIMEeHBbI,

pecypcocbepexeHusi, NPaBoBbIX

N 9TUYECKUX HOPM, HOpM
MHOPMaLNOHHOM
GesonacHoCTY;

- BnageTb HaBblKamMu

pacno3HaBaHuA M 3aWwmThbl
nHdopmMauum, tHPOPMaLNOHHON
Ge30nacHOCTU NMMYHOCTU

OK

04.

- FOTOBHOCTb K

- chopMmpoBaTb YMEHUS co3aaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE

14



O PEKTUBHO
B3aMMOENCTBOB
aTb U paboTtaTtb B
KONnnekTmee u
KomaHae

camMopa3BuTuLo,
CaMOCTOATESIbHOCTHU n
camMoorpeanesnieHnto;
-OBJ1afieHne HaBblKaMi

y4yeBHOo-nccnegoBaTenbCKoOu,
NPOEKTHOWN 1 coLmarnbHOn
NesiTenbHOCTY;

OBnageHue yHuBepcanbHbIMU
KOMMYHUKaTUBHbLIMU
AEeUCTBUAMMN:

0) coBMeCcTHasA AeATerNbHOCTb:
- MOHUMAaTb U UCMNONb30BaTb
npenmyLecTsa KOMaHgHON K
nHaMBMAyanbHou paboTbl;

- NMPUHNMaTb uenmn

COBMECTHOW OeATEeNnbHOCTH,
OpraHM3oBLIBaTb "
KOOpANHMpPOBAaTb AENCTBUS MO
ee OOCTMXKEHUIO:
COCTaBNATb NflaH AENCTBUN,
pacnpenensitb ponu ¢ y4eTom
MHEHUI y4aCTHUKOB 0OCyXaaTb
pesynbTaTbl

COBMECTHOW paboThl;

coobLLeHNst Ha ocHoBe BMONMOrnMYeckon MHopMaLMK N3 HECKONBKUX UCTOYHWUKOB,
rPaMOTHO MCMNOSb30BaTb MOHATUMHBIA annapaTt 6uonoruu;

- YMETb BblABUraTb rMnoTe3bl, NPOBEPSATb MX IKCNEPUMEHTamNbHbIMWU CPeaCcTBaMMU,
hbopMynmpys Lenb UCCnefoBaHUsl, aHanM3MpoBaTb MOSyYeHHble pe3ynbTaTbl U
nenaTb BbIBOAbI;

- MPUHMMaTb Yy4yacTue B Hay4HO-UCCredoBaTenbCckon paboTe no 6uonoruu,
9KONOrMKM U MeauuMHe, NPOBOAMMONM Ha 6ase LUKOMbHbIX Hay4YHbIX OOLLECTB U
ny6rMyHo  NpeacTaBnsATb  MOMy4YeHHble  pes3ynbTaTbl

Ha Y4E€HUN4YEeCKNX

KOH(pepeHLMSAX pasHOro YpOBHS




- KoopAnHMpPOBATb n

BbINOJTHATb paboty B
YCNoBUSAX peanbHoro,
BUPTYyanbHOro "
KOMOWHNPOBAHHOIO
B3aMMOOENCTBUSA;

- OCYLLECTBNATb
No3nTUBHOE cTpaTernyeckoe
noeBeaeHue B pasfinyHbIX
cuUTyaumsx, NposBNATb

TBOPYECTBO UM BOOOpaxeHwue,
ObITb
nHUunaTnBHeiM OBnageHme
YHUBepcanbHbIMU
perynaTMBHbIMU [EeNCTBUAMM:
r) npuHATHMEe cebs n apyrux
nogen:
- NpuvHMMaTb MOTUBBI n
apryMeHTbl ApYyrux nogen npu
aHanuse pe3ynbTaToB
NEeATeNbHOCTY;
- npu3HaBaTb CBOe MpaBoO U
npaBo APYruX Noaen Ha owmnodkuy;
- pasBuBaTb CMNOCOBHOCTb
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NOHUMAaTb MUP C NO3ULIUK
[IpYroro 4YenoBeka

OK 07.
CopencTtBoBaTb
COXpaHeHIo
OoKpy>atoLlemn
cpeabl,
pecypcocbepexe
HWIO, MPUMEHATb
3HaHus 06
N3MEHEeHUN
KnumaTta, NpUHUMMbI
Depexnueoro
NpoOun3BOACTBA,
9P PEKTUBHO
encTBoBaThb B
Ype3BblYanHbIX
cUTYyaumsx

B o6nacTtu 3konornyeckoro
BOCNUTaHMUSA:

- cthopMmnpOBaHHOCTb
9KONOrM4YecKomn KynbTypsbl,
NoHMMaHne BIUSHNSA
coumanbHO-3KOHOMNYECKUX
NpoLECCOB Ha COCTOsIHME
NPUPOSHOM N coumanbHOW
cpenpbl, OCO3HaHue
rnobanbHoro XxapakTepa
aKonorndyeckmx npobnewm;

- nnaHnpoBsaHune n

OCYLLECTBIIEHME OENCTBUN B
OKpy)XatoLen cpefe Ha OCHoBe
3HaHWS Lenen yCTon4mBoro

pas3BuTmA
YerioBeYeCTBa;
aKTUBHOE HenpuaTne
NencTBUN, NPUHOCALLMX

Bpe[ oKpyXxatoLien cpeae;
- yMeHune
NpOrHo3mpoBaTb

HebnaronpuaTHbIE

- BNageTb CUCTEMOW 3HaHWA 06 OCHOBHbIX MeTodaxX Hay4yHOro mMO3HaHUS,
ncnosb3yemMblX B BUONOrMYECcKNX UCCrefoBaHUAX XUBbIX OOBEKTOB M 9KOCUCTEM
(onncaHue, namepeHue, npoeeaeHne HabnaeHwun); cnocobamu BbISBNEHUS Y
OLEHKWN aHTPOMOreHHbIX N3MEHEHUIN B NPUPOAE;

- YMEeTb BbISABNATb OTNINYUTESNbHbIE MPU3HAKN XNBbIX CUCTEM, B TOM Yncre rpubos,
pacTeHUN, XMBOTHbIX U YenoBeka; NpUcnocobneHHOCTb BUAOB K cpefe obuTaHus,
abnoTnyecknx ”n  OMOTMYECKMX KOMMOHEHTOB  3KOCUCTEM, B3aMMOCBA3EWN
OpraHn3mMoB B COOOLLECTBaX, aHTPOMOreHHbIX U3BMEHEHUIN B 3KOCUCTEMAxX CBOEW
MECTHOCTWU;

- YMETb BblAeNsATb CyLLEeCTBEHHbIE NPU3HAKM BUONorMyecknx npoueccos: obmeHa
BewecTB (mMeTabonuam), uHdopmauum U npeBpalleHUss 3Heprun, OpoXeHus,
aBTOTPOOHOro N reTepoTPodHOro TUNOB NUTAHUS, POTOCMHTE3A U XEMOCUHTESA,
MUTO3a, Meno3a, rameToreHesa, ambpuoreHesa, NOCTAIMOBPUOHANBHOrO PasBUTUS,
Pa3MHOXeHUS, MHOMBMAYaNbHOIo (oHTOreHesa),

pasBuTUS  OpraHn3mMa

B3aMMOEeNCTBUSA reHOB, reTeposnca; JEencTBun

NCKYCCTBEHHOIO oTbopa,

CcTabunuanpytoLlero, ABWXKYLWIEro W paspblBaloWEero ecrecTBeHHOro otbopa;
annonaTpuMyeckoro U cumnaTpU4eckoro BMAOOOpa30BaHUS; BIIUSHUA LBUXKYLLMX
CWN 3BOMIOUMN Ha reHodoHA nonynsaumm; npMcnocobreHHOCTM OpraHM3MoB K
cpeae obutaHus, YepegoBaHWst HanpaBnNeHUn 3BONIOLMM; KPYroBOpOTa BELLECTB U

MOTOKa 3HEPIrMnN B 3KOCUCTEMAX




NencTBumn, NnpegoTepawaTh ux;
- pacLumMpeHue onbiTta
nNesTenbHOCTH

9KONOrM4YeCKOn
HanpaBnNeHHOCTH;

- OBrlaieHne HaBblKamu
y4yebHOo-nccnegoBaTenbCKOu,
NPOEKTHOW U coumaribHON

OeATeSIbHOCTU

2. CrtpyKktypa n cogepxaHue odeodbpaszoBaTenibHON AUCLUNIIUHBI
2.1. O6bem AMCLUUNNUHBLI U BUAbI y4eOHOWN paboThbl

Bua yye6HoM paboThbl O6bem B yacax
O61beM ob6pasoBaTenibHOW NpPorpaMmMbl AUCLUMNSTUHDbI 144

B T.u.

OcHOBHOEe cofepxaHue 112

BT. Y.

TeopeTnyeckoe obyyeHme 68
npakTuyeckne 3aHATUNA 32
nabopaTopHble 3aHATUS 12




NMpodeccuoHanbLHO-OpUEeHTUPOBAHHOE coAiepXaHue

(copepxaHue npuknagHoro moayns) 24
TeopeTudeckoe obyveHne 8
npakTuyeckne 3aHAaTus 14
nabopaTopHble 3aHATUS 2
KoHTponbHbIe paboThl 8
NMpomexyTouHasa aTtTectauma (auddepeHUNPOBaHHbIN 3a4eT)

2.2. TemaTnyeCKUM NJfiaH U coaepxaHue ANCUUNIINHbI

HaumeHoBaHn e | CopgepxaHue yye6HOro marepmana (OCHOBHOe U NpoceccUOoHaNLHOOPUEeHTUpOBaHHoe), |O6Bbe M|{Popmupyembl e

paspenoB n Tem nabopaTtopHble U NpPaKTU4ecKue 3aHATUSA, NPUKINagHon Moaynb (NPpU HanNnUyYnKn) YacoB | KOMNeTeHUun
1 2 3 4
Pasgen 1. Knetka - cTpyKTypHO-(hyHKLMOHaNbHasA eguHULA XXNBOro 36
Tema 1.1. OCHOBHOE copepXaHue 2 OK 02
Buonorusa kak TeopeTuyeckoe oby4yeHue: 2
Hayka

Buonorus kak Hayka. CBa3b 6Guonornm ¢ Apyrumm Haykamm: omoxummsa, buodguamka, OMoHMKa,




reHoreorpadus n ap. Ponb 1 mecto 6uonorum B oOpMUpOBaHUM COBPEMEHHOM Hay4YHOW KapTUHBbI
Mupa. 3HayeHne Brnonornyeckmx aHaHnn. ictopms Guonormm. 3HadyeHne LMTONorMm ansa passuTus
Buonorum 1 No3HaHna npupoabl. MeToabl LMTONOIMN: MUKPOCKOMKUS, XpoMaTorpadus,
anekTpocopes, MeToa MeveHbIX aTOMOB, AuddepeHUmnanbHOe LEHTPUAYrMpoBaHne, KynbTypa

Ponb 6enkoB, yrneBoaoB 1 XUPOB B OpraHn3mMe Yyenoseka. ButammHbl n GMonornyeckn aktmBHble
no0aBKN, X 3HAYEHME B XXMU3HWN OpraHnamMa venoseka. [Mno- u aBuTaMmHoO3bl UX NOCNEeACTBUA.
MpenctaBneHne yCTHbIX COOBLLEHUI C Npe3eHTaumen, NOAroTOBNEHHbIX MO

KNeToK
Tema 1.2. OCHOBHOE cofepXaHue 2
O6bwasn TeopeTuyeckoe oby4vyeHue: 2
XapaKTepUCTN Ka \py3y006pasne Guocnctem. OpraHmsaumst GUONOrMYECKUX CUCTEM. YPOBHM OpraHnsaumm
KU3HA BUOCUCTEM: MOMEKYNAPHO-TEHETUYECKINIA, OPraHOMAHO-KNETOYHbIN, OpraHN3MeHHbIM, OK 02
NonynsiuMOHHO-BMOOBON, SKOCUCTEMHbIN (BuoreoLeHoTUYECKNN), BrocdepHbii. Haykn, nsyyatowime
Bronornyeckne o6bEKTbI Ha PasHbIX YPOBHAX opraHnsaumnm xusHu. O6Luas xapakTepucTmka KU3HH,
CBOMCTBA XMBbIX cucTeM. Mpouecch!, npoucxoasiime B GuocucteMax
Tema 1.3. OCcHOBHOE coepXaHue 6 OK 01
Buonoruyeckn TeopeTuyeckoe obyueHMe: 2 OK 02
- OK 04
BaXHble XUMUYecknin cocTas kneTku. HeopraHnyeckue BellecTsa KneTku, x 6ronormyeckas porb.
XUMUieckune OpraHuyeckue BellecTsa kneTku. bronormyeckne nonnmepsl. Benku. CTpykTypa n hyHKLUMM
coeanHeHun BenkoBo Monekynbl. PepMeHTbI, MPUHLMM UX AeicTBuS. Yrnesoabl. bruonornyeckme dyHKUMM
YrMeBoaoB.
JTunugbl. O6wmn nnaH ctpoenus. MmapoduneHo-rmapodobHble ceorcTBa. Knaccmndumkauyms
nunngoB. buonorndeckune yHkumm nunuaoB. AT®. CtpoeHune monekynbel AT®. buonornyeckme
dyHKUMN ATO
MpakTuyeckue 3aHATUA: 2
2
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nepevyHo NCTOYHUKOB, pEKOMEHOOBAHHbLIX NpenogaBaTesiemM

JlTaGopaTopHble 3aHATUSA:

JTabopaTopHas pabota “OnpegenerHne sutammHa C B npoaykTax nutaHus”
MoproToBka BapnaHToB OnbiTa, HAbNOAEHNE 3a KAYECTBEHHBIMW PeaKUMsIMU, 3anofHeHne paboyen
Tabnuupl, MHTEpNpeTauns HabngaembIx ABeHUn, opMynMpoBaHMe BbIBOOOB

JTabopaTopHas paboTta «['mapodumnbHO-rimapododbHble cBOMCTBa NMNMAoB» loarotoBka BapnaHToOB
onbiTa, HAbNAEHNE N3MEHEHUST PAaCTBOPUMOCTU NUNUAOB, 3anofnHeHne pabdoyven Tabnuubl,
WHTepnpeTauma HabnogaemMblx ABNeHU, opmMynmpoBaHne BbIBOLOB

Tema 1.4.
CTPYKTYpHO-
(pyHKLMOHaNbH
asn
opraHusaums
KJ1eTOK

OcHOBHOE cogepxaHue

TeopeTuyeckoe oby4yeHue:

L

KnetouHas Tteopus (T. WWeaHH, M. LLUnengeH, P. Bupxos). OCHOBHbIE MNONOXEHNSI COBPEMEHHOM
KneTo4yHon Teopun. Tunbl KNETOK: dyKapnoTmyeckasa n npokapunotnyeckas. CpaBHuTenbHas
XapaKTepPUCTMKA KINETOK 3YKapuoT (pacTUTENbHOM, XXMBOTHOW, rpubHon). CTpoeHue
npokapunoTuyeckon knetkn. OCob6eHHOCTM CTPOEHUS reTepoTPOdHOM N aBTOTPOHOWN
NpoKapruoTHYecKknx kneTok. CTpoeHne nnasmaTnyeckorn memobpaHsl. TpaHCnopT BELLECTB Yepes
nnasmaTtmyeckyto MembpaHy: NacCUBHbIN U aKTUBHbIN. QHAOLMTO3: MMHOLUMUTO3, haroLmTos.
Ok3oumTo3. Obonoyka unum kneTovHas creHka. CTpykTypa 1 yHKLMU KIETOYHOW CTEHKU pacTeHUHN,
rpudos

Lintonnasma. LUntosones. Liutockenet. OgHoMmembpaHHble opraHonbl KNeTKu:
aHJonnasmaTtudeckas cetb (AMNC), annapat Monbaxm, NM30COMbl, NEPOKCUCOMBI, BaKyOnn
pacTuTenbHbIX Knetok. CTpoeHne n oyHKUUN ogHOMEMBPaHHbLIX OpraHONaoB KNeTkn. KneTouHbIn
cok. Typrop.

[MonyaBTOHOMHbIE OpraHonAbl KNeTKU: MUTOXOHAPWUW, NNnacTuabl: XoponnacTbl, XpOMONNacThl,
nenkonnacTbl, UX CTPOEHUE U PyHKUNKN. AOepHbI annapaT KNeTku, CTPOEHne U pyHKUnN.

OK 01
OK 02
OK 04




HeMeM6paHHble opraHounabl KNeTKu: pl/I6OCOMbI, MVIKpOpr60‘-IKI/I, KNeTOYHbIN LLEeHTP. OpFaHOI/ILI,bI
OBWXXEHUA: PECHUYKN N KTYTUKNA. CTpOeHI/Ie n (byHKLI,VIVI HeMeM6paHHbIX OopraHonaoB KIeTKn

JIlTaGopaTopHble 3aHATUSA:

Na6opaTopHas pabota « CTpoeHune KNeTkn (pacTeHust, )KMBOTHbIE, TPUObI) U KNEeTOYHbIE BKIIOYEHMS
(kpaxman, kKapoTuHOMAbI, XJIOPONACTbl, XPOMONACTbI)»

MpuobpeTeHne onbiTa NPUMEHEHNST TEXHUKM MUKPOCKOMMPOBAHMS NPpU BbINONTHEHMN NabopaTopHbIX
paboT. MNoaroToBka MUKponpenapaToB, HAbNAeHNE C NOMOLLLI MUKPOCKONa, BbisiBIIEHUE
pPasnuyMin Mexay nsydaeMbiMn 0GbEKTaMU, UHTEepRpeTaumns HabnoaaeMbix SBNEHUN,
cbopMynmpoBaHMe BbIBOAOB

JTabopaTopHas paboTta «[lMpoHnyaemoctb MembpaHbl (Naamonus, gennasamonua)y MNpunobpeteHne
onbiTa NPUMEHEHUSA TEXHUKM MUKPOCKOMMPOBAHUSA MPU BbINONIHEHMM NTaGopaTOpHbIX paboT.
MoproToBKka MMKponpenapaToB, HabNAeHE C MOMOLLLI MUKPOCKONA, BbIIBNIEHWE pasnnyuin
Mexay n3ydaembiMyM 06beKTaMK, HTEpNpeTauusa HabngaemMbix ABNeHUn, hopmMynmpoBaHme

BbIBOJOB
Tema 1.5. OcHOBHOE coepxaHue
CTpPYKTYypHO- TeopeTuyeckoe oby4vyeHue:
cpyHKUMOHanNbH |CTpoeHne XPOMOCOM. XPOMOCOMHbIN HABOp KIETOK, FOMOSIOrMYHbIE U HEFTOMOJSTOTMYHbIE
ble (pakTopbI XPOMOCOMbI, ransiongHbIn u gunnongHbin Habop. HyknenHosble kncnotbl. JHK n PHK. CtpoeHne
HacneacTBeHH HYKITeMHOBbIX KNcnoT. HykneoTtuabl. KomnnemeHTapHble a30TUCTble OCHOBaHUA. oK 01
OCTU Mpaewuno Yapradpda. Ctpykrypa OHK - gBonHasa cnvpans. MectoHaxoxaeHne n buonornyeckue OK 02
dyHkumn OHK. OHK-akcneptnsa. Buabl PHK. ®dyHkummn PHK B kneTke
MpakTnyeckue 3aHATUA:
PeweHune 3agay Ha onpegeneHve nocneaoBaTenbHOCTM HYKNeoTUA0B
Tema 1.6. OK 01

OcHOBHOEe coaepxaHue

TeopeTn4yeckoe oby4yeHue:
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Mpouecchbl
MaTpU4HOro
CUHTe3a

MaTtpuyHbin cuHTe3 AHK - pennukaums. MNpuHumnel pennukauum AHK. Mexannam pennukauun OHK.
Penapauus OHK (gopennekatnBHas, nocTpenniekaTtmBHas). Peakumm maTpuyHOro cMHTesa.
[MpuHUMN KOMNNEMEHTAPHOCTN B peaKkumnax maTpuiHoro cnuHtesa. [JHK v reHbl. 'eHeTuyecknn koa,
ero CBOMCTBa. TpaHcKpunuusa - MmaTpuyHbii cuHTes PHK. TpaHcnsaumna n eé atanbl. Ycnosus
BunocuHTesa 6enka. CtpoeHue T-PHK 1 kognpoBaHne aMmmHokncnoT. Ponb pubocom B BMOCUHTE3E
Gernka

n pakTn4eCkune 3aHATUA.

PeweHune 3agay Ha onpegeneHme nocrneaoBaTeNlbHOCTM aMUHOKUCIOT B MOnekyne 6ernka.
PeweHune 3agay Ha onpeageneHne nocneaoBaTenlbHOCTM aMUHOKUCIOT B MOreKyrne 6enka B cnyyae
N3MeHeHna nocnegosaTenbHOCTU HykneoTuaos [HK

OK 02

Tema 1.7.
HekneTtouHble
hopMbl XKU3HU

OcHOBHOE cogepxaHue

TeopeTuyeckoe oby4yeHue:

N

Bupycebl - HekneTouHble hopMbI XM3HM 1 obnuratHble napasnTtbl. CTPOEHME NPOCTLIX U CITOXKHbIX
BUPYCOB, peTpoBupycoB, baktepnodaros. XusHeHHbIn umkn OHK-cogepxawwmx supycos, PHK-
cogepxalumx supycos, baktepunodaros. BUY, renatut yenoseka.

Baktepun. Obwaga xapaktepuctuka. lNoHaTne wramm. Bupycoel n 6aktepumn: CXoacTBa U pasnuyms

lNMpakTu4yeckue 3aHATUSA:

BupycHble 1 6akTepuanbHble 3abonesaHmst. ObLUMe NPUHLMMBI UCNONb30BaHNS NeKapCTBEHHbIX
BewecTB. OCOBEHHOCTU NPUMEHEHNSA aHTUOMOTMKOB.

MpencTaBneHne yCTHbIX COOBLLEHMI C NPe3eHTaunen, NOAroTOBIEHHLIX MO NEPEYHIO UCTOYHUKOB,
pPEKOMEH0BaHHbIX NpenogaBaTenem

OK 02
OK 04

Tema 1.8.
OOmMeH BeLlecTB U

OcHOBHOE cogepxaHue

TeopeTuyeckoe obyyeHue:

L)

AccuMnnauus n gUCCUMmMNALMA - ose CTOPOHbI meTabonuama. Tunbl 0bmeHa BeLWecTB:

OK 02




npeBpaLlleHne
3Hepruu B KrneTke

ABTOTPOHbLIN M reTepoTPOHbIN, a3pOoOHbIA 1 aHa3PObHbIN. JHepreTnuveckoe obecneverHne
KneTku: npespatieHne AT B 06MeHHbIX npoueccax. PepMeHTaTMBHLIN XapaKTep peakuun
KneTo4yHoro metabonmama

[MepBMYHLIN CUHTE3 OpPraHNYEeCKUX BELLECTB B KrneTke. Nnactnyecknin oomeH. POTOCUHTES. 2
XeMocnHTe3. AHasapobBHbIN aHepreTudecknin obmeH. AHaspobHble opraHnambl. BpoxeHue,

ABTOTPOOHLIN M reTePOTPOMHbLIN TN NUTAHUA. AHa3POBHbLIE MUKPOOPraHN3Mbl Kak 00BHEKTbI
BuoTexHonoruu. 3Tanbl 3HepreTuyeckoro obmeHa. nukonua. buonornyeckoe okucneHve, Unu
KNeTo4yHoe AblxaHune

Tema 1.9. OcHoOBHOEe coaepxaHue 2

XKu3HeHHbIN UMKN TeopeTnyeckoe obyyeHme: 2

Knetkn. Mutos.  |[KnetouHbir Lmkn, ero nepuoabl 1 perynsaums. MNMepuogbl HTEpdasbl X 0COBEHHOCTM.

Mewnos [ndbdepeHumaumns KNneTkn n apect KNeTouHoro uukna. [leneHme knetkm - mmto3. Ctagum mutosa u OK 02
npoucxogsuime npoueccol. KapuokmHes n UMToknHes. buonornyeckoe sHavyeHne mmtosa. Menos - OK 04
peaykunoHHoe genenuve knetkn. Ctagumn menosa. Menos - ocHoBa NONOBOrO0 Pa3MHOXEHUS.

[MoBeaeHne xpomocom B Menose. KpoccuHrosep. bronornyeckuin cmbicn Menosa. OpgeKThbl
Menosa. Menos B >XM3HEHHOM LiMKIEe OpraHM3MoB

KoHTponbHasa paborta 2

MoneKynsipHbIN YpOBEHb OpraHn3aLnm XUBoro

Paspen 2. CtpoeHue n ¢pyHKLUM opraHnsma 44

Tema 2.1. CopepxaHue 6 OK 02

CtpoeHue MpodeccroHanbLHO-OpUEHTUPOBAHHOE coaepKaHue TeopeTU4ecKkoro ooy4yeHus 4 OK 04

opraHusma OAHOKNEeTOYHbIE OpraHn3ambl. KonoHvaneHble opraHuamMbl. MHOMOKNeTOYHbIE OpraHM3Mbl. 4

B3anmocBsa3b YacTen MHOrOKNeToYHOro opraHmama. PyHkums. OpraHbl U CUCTEMbI OPraHoB.
AnnapaTbl opraHoB. foMeocTas opraHM3ma v ero nogaepxaHune B NPOLLECCEe XNU3HeaesATeNbHOCTH
PKMBOTHbIX.

®yHKLUMOHaNbHas CUCTEMA OpraHoB. TKaHW pacTeHWUN. TKaHM XXUBOTHbIX U YeroBeKa.
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OpraHbl pacteHuit. OpraHbl U CUCTEMbI OPraHOB XXMBOTHbIX M YenoBeka. 3HayeHune onopbl,
ABWKEHUS, MUTaHUS, OblXaHUs, TpPAHCNOpTa BELLECTB, BblAENeHNs!, 3alnTbl. 3HaYeHNEe NPosiBNIEHUS
pasgpaxMMoCcTn 1 perynsaummn

OcHOBHOe coaepXaHue NPaKTUYECKOro 3aHATUSN: 2

Teopusi KNoOHanNbHO-cenekTMBHoro MMmyHuteTa . Spnuxa, .. MeyHmkoBa. MHGEKLMOHHbIE
3aboneBaHuna n anngemus. BaxHenwmne anugemmm B ICTOpMM YenoseyecTsa. BakunHauus kak
npodunakTMka MHPEKLMOHHbIX 3abonesaHui. NpeacrtaBneHne YCTHbIX COOBLLEHUN C
npeseHTaumen, NoAroTOBEHHbIX MO NEPEYHI0 NCTOYHUKOB, PEKOMEHAOBaHHbIX NpenogasaTenem

Tema 2.2. CopepxaHue 2

Popmbl MpodeccrnoHanbHO-OpUEeHTUPpOBaHHOE cofepXXaHUe TeoOpeTUIYEeCKOro oobyyeHus 2

pa3MHOXeHus dopMbl pasMHOXeHUs opraHn3amoB. becnonoe n nonosoe pasmHoxeHue. Buabl 6ecnonoro

opraHM3moB pa3MHOXEHUSA: NPOCTOe AeNeHne HaaBoe, NOYKOBaHWE, pa3MHOXEHNE crnopamMu, BeretatMBHoe OK 02
pasMHOXeHWe, pparmeHTauns, KnoHMpoBaHue. NonoBoe pasMHOXEHNE XUBOTHbIX. 2

Tema 2.3. OcHOBHOE coepXaHue 4

OHTOreHes TeopeTnyeckoe obyyeHume: 4

PKUBOTHbIX U FameToreHes y XnBOTHbIX. CnepmaToreHes n ooreHes. CTpoeHne NonoBbIX KNEeTOK. 2

yenoseka OnnopoTBopeHne n aMbpuoHanbHoOe pa3BuTne XNBOTHLIX. MNMapTeHoreHes. AmbpuoreHes (Ha
npumepe naHueTHuka). Ctagum ambpuoreHesa OK 02
PocT n passutre XmBoTHbIX. NMocTaMbpmnoHanbHbIn nepuog. MNMpsimoe 1 HenpsiMoe pa3BuTHeE. 2 oK o4

Passutne ¢ metamopdo3omM y 6€Cno3BOHOYHLIX Y MO3BOHOYHbIX XXUBOTHbIX. CTagnn
NOCTaIMOPMOHANBbHOIO Pa3BUTUS Y XKMBOTHbLIX U YernoBeka. Nepnoabl OHTOreHe3a Yenoseka.
Bbuonornyeckoe ctapeHne n cmepTb. [[epoHTONOrUS




Tema 2.4.

OCHOBHOE cofepxaHue 2
OHTOreHes TeopeTuyeckoe obyyeHue: 2
pacTeHun MameTouT 1 cnopoduT. PasmHoXeHMe 1 pa3BuTne Bogopocnen. PasmHoXeHue n passutue OK 02
CNOPOBbLIX pacTeHun. PasamMHOXeHWe n pa3BuTne ceMeHHbIX pacTeHnn. PocT. lNepuoabl oHToreHesa OK 04
pacTeHuin
Tema 2.5. OCHOBHOE cofepXaHue 2
OCHOBHbIe TeopeTuyeckoe oby4yeHue: 2
NOHATUSA "eHeTuKa Kak Hayka O HacneacTBEHHOCTU N M3MEHYMBOCTM OpraHn3mMoB. OCHOBHbIE FreHeTUYEeCKNe
reHeTUKu NOHATUA N cUMBONLI. ['eH. F'eHoTMN. ®eHoTUN. ANnenbHble reHbl. OK 02
AnbTepHaTuBHbIE NPU3HaKK. [JOMUHAHTHBIN U peleCcCcMBHbIN NPU3HaKW. [oMo3uroTa n reteposuroTa.
Uunctas nuHus. Mmbpugbl. OCHOBHbIE METOAbI FEHETUKN: TMBPUO0NOrMyecknin, LIMTONorMdeckmne,
MOMNEKYNAPHO-reHeTu4eckme
Tema 2.6. OCcHOBHOE coepXaHue 4 OK 02
3akoHomepHoc T TeopeTnyeckoe obyyeHue: 2 OK 04
HacneaoBaHuA
3akoHOMepHOCTN obpa3oBaHus rameT. 3akoHbl . MeHgens: MoHormbpuaHoe ckpeLinBaHue.
MpaBnno OMUHMPOBaHUSA. 3aKOH eamMHO0bpa3nsa NepBOro NOKoNeHus. 3aKoH pacLlenseHns
npusHakoB. Lintonornyeckme ocHOBbl MOHOTMBPUAHOrO CKpeLmBaHua. 'MnoTesa YMCTOThl raMer.
AHanuanpyollee ckpelmanune. OurnbpugHoe ckpelmBaHme. 3aKkOH HE3aBUCUMOro HacneaoBaHus
npusHakoB. MNonurnbpmnaHoe HacnegoBaHUE N €ro 3aKOHOMEPHOCTU
lNMpodeccrnoHanbHO-OpUEHTUPOBaAHHOE coAepXXaHUe NPAKTUYECKOro 3aHATUA: 2

PelweHne 3agay Ha onpeperneHne BepoATHOCTU BO3HUKHOBEHNA HaCneaCTBEHHbIX MPU3HAKOB MNpu
MOHO-, Aun-, I'IOJ'IVIFVI6pI/I,EI,HOM N aHanmanpyruwiem ckpeLwinBaHmnmn, coctaBiieHNE reHOTUNMNYECKNX CXeM
CKpeLmnBaHnA XNBOTHbIX
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Tema 2.7. OCHOBHOE cofepxaHue 4 OK 01
B3aumopeiicTs ne TeopeTnyeckoe obyyeHme: 2 OK 02
reHos "leHOTUN Kak LenocTHasa cuctema. MHoXecTBeHHOe AencTeume reHoB. [1nenoTponus.
MHoXecTBEeHHbIN annenuam. Baanmogencraeme annernbHblx reHoB. KogoMnHMpoBaHue.
BaanmopencTemne HeannenbHblX reHoB. KomnnemeHTapHoCTb. AnucTtas. MNonumepus
MpodeccruoHanbHO-OpUEHTUPOBaAHHOE cofiepXXaHUe NPAKTUYECKOro 3aHATUA: 2
PelweHuve 3agay Ha onpeaeneHne BEpOSATHOCTU BO3HUKHOBEHWS HAaCcNeCTBEHHbIX MPU3HAKoB Npu
pasnU4YHbIX TUNax B3anMOAENCTBUS FTEHOB, COCTaBIEHNE rEHOTUMUYECKNX CXEM CKpeLLMBaHUS
KMBOTHbIX
Tema 2.8. OCHOBHOE cofiepXaHue 4
CuenneHHoe TeopeTuyeckoe oby4yeHue: 2
HacnepoBaHue  [3akoHbl T. MopraHa. CuenneHHoe HacnegoBaHME reHOB, HapyLIeHWe cuenfeHus.
npu3HaKkoB XpOMOCOMHas Teopusa HacneacTBEHHOCTU. [[eHeTuYeckoe KapTMpoBaHME XPOMOCOM.
Mcnonb3oBaHMe KpOCCUHIroBepa A COCTaBEHUSI FeHETUYECKUX KapT XPOMOCOM OK 01
lNMpocpeccruoHanbLHO-OPUEHTUPOBaAHHOE coAiepXKaHMe NPaKTUYECKOro 3aHATUSA: 2 OK 02
PeweHve 3agay Ha onpegerneHne BepOSTHOCTU BO3HUKHOBEHNSA HACeACTBEHHbIX MPU3HAKOB Mpu
CLenneHHOM HacrnegoBaHUKU, COCTaBIIeHNE reHOTUNMNYECKUX CXEM CKPeLLMBaHUS XXUBOTHbIX
Tema 2.9. OcHOBHOe coaepXaHue 4 OK 01
leHeTuka nona  TeopeTuyeckoe oGyyeHue: 2 OK 02




XpOMOCOMHbIIZ MeXaHU3M ornpeaersieHnd rnona. AyTOCOMbI M nonosbli€ XpOMOCOMBbI.
floMOorameTHbIN 1 FeTepDFaMeTHbIVI non. NeHetTnyeckas CTPYKTYpa NnoJi1oBbIX XPOMOCOM.
HacnepoBaHue NMPU3HaKoOB, CUeNMeHHbIX C NMoJiIoM

lNMpakTu4yeckne 3aHATUSA: 2
PeweHne 3agay Ha onpeageneHne BEPOSATHOCTU BO3HUKHOBEHNSA HACNEeACTBEHHbIX MPU3HAKOB,
CLIENSIEHHbIX C NOSIOM, COCTaBIEHME FTEHOTUMNYECKNX CXEM CKPeLLUBaHNSA
Tema 2.10. OCHOBHOE cofepXXaHue 4
MeHeTuKa TeopeTnyeckoe obyyeHume: 2
yenoBekKa KapunoTtunn yenoseka. MeToabl M3y4eHUS FrEHETUKN YerloBeKa: reHeanorn4yeckmi, 6rmsHeLoBbIn,
LUMTOreHeTUYECKMN, BUOXMMNYECKMIA, NONYNALMOHHO-CTaTUCTMYECKn. HacneacTBeHHble
3aboneBaHuns Yenoseka. 'eHHbIE N XPOMOCOMHbIe Bone3Hn Yenoseka. bonesHn ¢ HacnegCTBEHHOM
npeapacnosioXXEHHOCTbI0. 3Ha4YeHNEe MEANLMHCKON FrEHETUKN B NPeaoTBpaLLEHNM U NEYEHNN OK 01
reHeTu4Yeckmx 3aboneBaHn Yenoseka OK 02
MpakTu4yeckne 3aHATUSA: 2
PeweHne 3agay Ha onpeageneHne BEPOSTHOCTU BO3HUKHOBEHNSA HAcNeACTBEHHbIX MPU3HAKOB, 2
NCNonb3ys MeToAbl FEHETUKM YernoBeKa, COCTaBNEHNE FEHOTUMNYECKMX CXEM CKPeLLMBaHMS.
lMpencraBneHne yCTHbIX COOBLEHNI C Npe3eHTaLMeln 0 HacneaCTBEHHbIX 3aboneBaHMAX YenoBeka
Tema 2.11. OCHOBHOe cofepXaHue 4 OK 01
3akoHomepHOC TU|TeopeTuyeckoe obyyeHue: 2 OK 02
OK 04

U3IMEeH4YNBOCTU

Baaumopgenctsume reHoTuna n cpedsl npu opMmmpoBaHnn peHotuna. MameH4YMBoCTb NPU3HaKOB.
KayecTBeHHble 1 KONMYeCcTBEHHbIe NPU3HaKkN. Buabl MI3MEHYNBOCTU: HAacNeaCTBEHHAA U
HeHacrneacTBeHHas.

3aKoH roMonorMyeckux psagoB B HacneacTseHHon namenynsoctu (H.W. Basunos).
MoandukaumoHHas, nnu peHoTunmyeckas UsSMeH4YMBOCTb. Porb cpeabl B MOANGMKALMOHHOWN

n3amMeH4MBoCTU. Hopma peakumn npusHaka. BapmaunmoHHbin pag v
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BapunaunoHHad KpmnBa4. XapaKTepVICTVIKa MO,EI,I/I(*)VIK8LI,VIOHHOI7I N3MeH4YnBOCTN HacneacTtBeHHas, unm
reHoTUnNuyeckasi UIsMeH4YMBOCTb. KoMOUHaTMBHAA N3MEHYMBOCTb. MyTaLl,VIOHHaFI M3MEHYNBOCTb.
Buabl MyTaLl,VIﬁZ reHHble, XpOMOCOMHbIE, TEHOMHbIE. anI‘-lVIHbI BO3HUKHOBEHUA MyTaLl,VII7I

3BOJIIOLIUOHHOT O
yUYeHus

lMepBble 3BONIOLMOHHbIE KOHLUENUMKW. ['pagyanMcTudeckas aponoumoHHas KoHuenuns XK.b.
ITamapka. [BmxyLime cunbl asontouun. KpeaumoHnam mn tpaHcgopmmam. Cuctematuka K.

JTnHHea n eé 3HavYeHne onsa oopMUpPOBaHUS UOEN IBOMOLUN

Mpegnocobinku BO3HUKHOBEHWS JapBMHU3Ma. DBonouns BuaoBs B npupoge. bopbba 3a
cyuiectBoBaHue. EctectBeHHbI 0T60pP. [InBepreHums npusHakoB n BugoobpasosaHme. OCHOBHbIE
MONOXXeHNA CUHTeTNUYeCcKkon Teopun asoroumm (CTI). Ponb 3BONHOLNOHHON

MpakTu4yeckne 3aHATUSA: 2
PeweHune 3agay Ha onpegeneHve TMna mytauumn npu nepegadve HacrneacTBEeHHbIX MPU3HAKOB,
COCTaBIIEHNE FTEHOTUMNYECKNX CXEM CKPELLMBaHUS
Tema 2.12. OcHoOBHOe coaepxaHue 2
Cenekuus TeopeTnyeckoe obyyeHume: 2
OpraHu3mMoB
OK 01
Cenekums kak Hayka. MeToabl cenekunoHHon paboTbl. [eTepo3nc 1 ero npuymHbl. ICKyCCTBEHHbIN OK 02
OTOOpP: MaccoBbIN U MHAMBUAYamNbHbLIW. dTanbl KOMOUHaLUMOHHOW cenekumn. CopT, nopoaa, Wramm
ANropuTMbl pelleHne 3agad Ha onpeaeneHmne BO3MOXXHOIO BO3HMKHOBEHUSA HAcnNeaCcTBEHHbIX
NPU3HaKOB NO CENEKLUUN, COCTaBNEHNE rEHOTUNMNYECKNX CXEM CKpeLLMBaHNSA
KoHTponbHasa paborta 2
CTpoeHune n pyHKUMKM opraHmama
Paspgen 3. Teopusa asonouumn 16
Tema 3.1. OcHOBHOEe coaepxaHue 2 OK 02
UcTopus TeopeTnyeckoe obyyeHue: 2 OK 04




TeopMn B POPMUPOBAHMMN HAYYHON KapTUHbI MUpa

Tema 3.2.
MukpoaBoniou ns

OcHOBHoOE cogepxaHue

TeopeTuyeckoe oby4yeHue:

NN

MWKpO3BOMOLMA U MaKPOIBOSOLMSA Kak 3Tanbl 3BOMOLMOHHOIO npolecca. 'eHeTu4eckne OCHOBbI
aponoumn. Mytaumm n KomGnHaLmMmM Kak dneMeHTapHbIA 3BOSTIOLMOHHBIN MaTepuarn. Nonynauus kak
afieMeHTapHas eanHuLa 3BONIOLMMN.

[1BvkyLLmMe cunbl (pakTopbl) aBosounn. MyTaumoHHbIN NnpoLecc U KOMOUHATMBHAsS U3MEHYMBOCTb.
Murpauus. N3onauma nonynsaumin: reorpaduyeckas (NpocTpaHCTBEHHas), buonornyeckas
(penpogykTmBHas).

EcTtecTtBeHHbIN 0TOOP - Hanpaensowmi haktop aontounn. bopbba 3a cyuiecTtBoBaHmne Kak
MeXaHn3M OeNCTBUS eCTECTBEHHOro otbopa B nonynsaumsax. Buag n ero kputepum (Npu3Hakmn).
BuooobpasoBaHue kak pesynbTaT MUKPO3BOOLUM

OK 02

Tema 3.3.
Makpoasontoy usa

OcHOBHOE cogepxaHue

TeopeTuyeckoe oby4yeHue:

NN

Makpoasontouns. PopMbl 1 OCHOBHbIE HanpasreHns makpoasosioumm (A.H. Cesepuos). [yTu
NOCTUXEHUSA Buonormyeckoro nporpecca: apomopdos, namoagantaums, obwasa gereHepaums.
MeToabl M3y4eHUss MakpoaBonoLmMn. 3akoH 3apoableBoro cxoacTtsea (3akoH K. bapa).
BuoreHeTnyeckun 3akoH (3. Nekkenb, . Mionnep). ObLwime 3akoOHOMEPHOCTU (MpaBunia) IBOSIHOLMM

OK 02

Tema 3.4.
BO3HMKHOBEHU €
M pa3BuTue
KU3HU Ha 3emne

OcHOBHOE cogepxaHue

TeopeTnyeckoe obyyeHume:

L)

'MnoTesbl n TEOPUN BO3SHUKHOBEHUA XN3HN Ha 3emne: KpealunoHn3m, camMmonpon3BosibHOe
(CFIOHTaHHOG) 3apoxgeHumne, CtfaunoHapHoe CoCToAaHune, naHcnepmMmmnAa, ©rnonoas. Havano
opraHndeckon asontouuun. lNosiBneHne nepsbIX KIETOK. sontoumsa metabonuama.

OBonoumns NepBbix KreTok. MpokapnoTsl 1 aykapuoTbl. MNponcxoxaeHne MHOrOKNEeTOUHbIX

OK 02
OK 04
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OpraHnM3mMoB. BO3HWKHOBEHME OCHOBHbIX LapCTB 3yKapuoT.
OCHOBHbIE YepTbl 3BOJTIIOLUMN PpaCTUTESNIbHOIO MUpa. OcHoBHble YepTbl 3BOJTHOUNN XKNBOTHOIO MMUpa

n pakTn4eCkume 3aHATUA.

npe,D,CTaBJ'IeHVIe YCTHOIo COOOLLEHUS U NEHTHI BpeMeEHUN Mo OCHOBHbLIM 3TarnamMm BO3HUKHOBEHUA U
pa3BnUTUNA XXMBOTHOIO N paCcTUTENIbHOIo Mmupa, NnoAroToBJIEHHbIX MO NepevyHio NCTOYHNKOB,
pekoMmeHaoBaHHbIX NMpenogaBaTternem

Tema 3.5.

OcHOBHOE cogepxaHue

NMpoucxoxpeH wueTeopeTnyeckoe obyyeHue:

yenoBeKa
aHTponoreHes

N &

AHTPOMNOSIOrns - Hayka o Yyenoseke. CucTteMaTnyeckoe nonoxeHue yenoseka. CxoacTBO YernoBeka
C XMBOTHbIMU. OTNNYMA YenoBeka OT XUBOTHbIX. [IpAMOXOXAEHNE 1 KOMMMEKC CBA3AHHbIX C HUM
npuaHakos. PasBuTne ronoBHOro Moara u BTOPOM CUrHanbHon cuctembl. COOTHOLLEHNE
Bronormyecknx n coumarnbHbIX aKTOPOB B aHTpOnoreHese

OcCHOBHbIE CTaauu aHTponoreHesa. [pnonuTekn - Npeakn YenoBeka n 4enoBekoobpasHbIX 06e3bsiH.
[MpoToaHTpon - NpeAwecTBEHHUK YernoBeka. ApxaHTpon - ApeBHeNWn Yenosek. [NaneoaHTpon -
ApeBHUIN Yernosek. HeoaHTpon - YenoBek COBPEMEHHOMO TUNa. OBOSIOLMS COBPEMEHHOIO YeroBekKa.
Uenoseyeckne pacbl. OCHOBHbIE DOMbLUME pachkl: eBponeonaHasi (eBpasumnckasi), Herpo-
aBcTpanouaHas (akBaTtopuanbHas), MOHIrofloMaHasa (asmaTcko-amepukaHckasa). Bpemsa n mecto
BO3HWKHOBEHNSA YenoBevecknx pac. EANHCTBO YenoBeyeckmx pac

OK 02
OK 04

n PakKTn4eCkKkune 3aHATUA:.

Bpems n nytn pacceneHust yenoseka no nnaHete. [NpMcnocobneHHOCTb YenoBeka K pasHbiM
ycnosuam cpefbl. BrnivaHue reorpaguyeckon cpeibl Ha MOpdonoro 1 usnosiornio YernoBeka
3alumTa NeHT BpeMeHU U MeHTarbHbIX KapT B popmMaTe YCTHOro coobLeHuns, NogroToBNEHHbIX Mo
nepeyYHio NCTOYHMKOB, peKOMEeHOO0BaHHbIX NpenoaasaTenemM




KoHTponbHas 2

pabora TeopeTnyeckme acnekTbl IBOSOLUN XKNU3HN Ha 3emne

Paspgen 4. 3konorus 26

Tema 4.1. OCHOBHOE coepxaHue 2

Jkonornyecku e [TeopeTnyeckoe oby4yeHue: 2

c¢hakTOopbI N

cpenbl XXN3HU Cpeabl 0buTaHus opraHn3moB: BOAHAs, Ha3eMHO-BO3ayLLHasA, NOYBEHHAs, BHYTPUOpPraHM3MeHHas. OK 01
Pun3nKo-xmmmndeckne ocobeHHoCcTn cpef 0bmutaHmsa opraHnamoB. [NpucnocobneHns opraHM3mMoB K oK 07
KM3HW B pa3HbIx cpeaax. MNMoHaTue akonormyeckoro cdaktopa. Knaccudukaums akonormyeckmx
dakTopos. Npasuno mmHumyma HO. Jlnbuxa. 3akoH TonepaHTHocTh B. LWendopaa

Tema 4.2. OCHOBHOe cofepXaHue 4

Monynauus, TeopeTnyeckoe obyyeHume: 2

coobuiecTBa, OKonornyeckasn xapaktepmcTuka Buaa v nonynsumm. Skonornyeckas HuwWa Buaa.

3KOCUCTEMbI Qkonornyeckue xapakrepuctuku nonynauumn. CoobuiecTsa n akocuctemol. bruoueHos n ero
cTpykTtypa (B.H. CykaueB). CBs3u mexay opraHmamamm B 6uoueHo3e. CTPYKTYPHbIE KOMMOHEHTbI
9KOCUCTEMbI: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyroBopoT BELLECTB M MOTOK 3HEPrnn B oK 01
aKocucteme. Tpoduryeckne ypoBHM.
AHTPOMOreHHble aKocucTeMbl. ArpoakocncTembl. OTIMYNSA arpo3KocucTemM OT BMoreoLieHO30B. SE 35
Yp6oakocnctembl. OCHOBHbIE KOMMOHEHTbI YpOO3KOCUCTEM
MpakTnyeckune 3aHATUA: 2
Tpodumueckme uenu n cetn. OCHOBHbIE NOKasaTenu akocnctembl. bBuomacca n npoaykums.
QKonornyeckme nupamuabl Ymcen, Guomaccol n aHeprun. MNMpaBuno nupamuabl 3HeEpPrun. Pellexve
NPaKTUKO-OPNEHTUPOBAHHbLIX PACHETHbIX 3aD,aHI/1I7I Nno nepeHocCy BellecTesa N SHEPrMn B SKOCUCTEMAX C
COCTaBrieHne TpoUYECKUX Lenen n nupamug Guomacchl 1 aHeprumn

Tema 4.3. OCcHOBHOe coaepXaHue 4 OK 01

Buocdepa - TeopeTnyeckoe obyueHme: 2 OK 02
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rno6anbHas Bruocdepa - xmBas obonodka 3emnu. Passutne npeacrasnennin o buocdepe B Tpyaax B.U. OK 07
JKonorun4yeckass  |BepHagckoro. Obnactn 6uocdepsl n eé coctas. XKuBoe BeLlecTBo brocdepbl 1 ero yHKLnn
cucrtema 3aKOHOMEPHOCTU cyLecTBOBaHMS Brocgepbl. OcobeHHOCTN Bruocdepbl Kak rnobanbHom
aKkocucTembl. [luHammnyeckoe paBHoBecue B buocgepe. PUTMUYHOCTL siBnieHun B Guocgepe.
KpyroBopoTbl BewecTB 1 Goreoxnmmyeckmne Lnknbl. MnobanbHbie akonormyeckme npobnemsi
COBPEMEHHOCTU N NYTU NX peLLeHNs
lMpakTnyeckue 3aHATUA: 2
PelueHne npakTMKo-OpMeEHTMPOBaHHbBIX pacyeTHbIX 3a4ay Ha onpeaeneHne nNnoLwaan HacaxxaeHun
NN CHUKEHUS KOHLIEHTPaLUMK YINEeKUCIoro rasa B aTMocdepe CBOEro permoHa npoXxmBaHus
Tema 4.4. OcHOBHOEe cofiepxxaHue 4
BnusaHue TeopeTnyeckoe obyyeHue: 2
aHTpONOreHHbl X |AHTPOMOreHHble BO34eNCTBUSA Ha Bruocdepy. 3arpsisHeHns kak BU4, aHTPOMNOreHHOro BO3A4encTans
c¢hakTOpOB Ha (xumuueckoe, pusuydeckoe, buorioaudyeckoe, omxodbl rnpoussodcmea u nompebrieHus).
ouocdepy AHTPOMNOreHHble BO3ENCTBUSA Ha aTMocepy. Bo3aoencrteus Ha rmgpocdepy (3agps3HeHuUss u ux OK 01
UCMOYHUKU, ucmouwjeHusi 800). Bosgenctausi Ha nutocdepy (deepadayus noyesi, eosdelicmsue Ha OK 02
20pHble rnopoda, Hedpa). AHTpONoreHHble BO3AeNCcTBMsS Ha Buotnyeckmne coobuiecTtea (s1eca u SE gj
pacmumersibHble coobujecmesa, XU8omHbIU MUpP)
MpodeccrnoHanbHO-OpUEeHTUPOBaAHHOE coaiepXKaHMe NPaKTUYECKOro 3aHATUA: 2
PelueHne npaKkTUKo-OpMEHTMPOBAHHOIO pac4YeTHOro 3a4aHus No oueHke pbibonpoayKTUBHOCTM
BOJOEMOB.
Tema 4.5. OcHOBHOEe cofepXxaHue 10
BnusiHne TeopeTnyeckoe obyyeHume: 4
coumanbHo- 300poBbe U ero coctasnswLme. akTopbl, NOMOKUTENBHO U OTpULATENBHO BNUSAIOLLME Ha 2
9KONOrM4eCcKu1 opraHu3m 4yenoseka. BpeaHble npuBbIYKK: nocneacTsna 1 npodunaktuka. Npobnema




X ¢haKTOpOB Ha
300pOBbe
yenoBeka

TEXHOreHHbIX BO3AENCTBUM Ha 340POBbE YeroBeKa (3MeKTpoMarHuTHbIE Nons, GbIToBast XUMUS,
N30bITOYHbIE LWYMbI, paguauus v T.n.). Agantauus opraHuama YeroBeka K paktopam OKpyKatoLew
cpenbl. 3alMTHbIE MEXaHU3MbI OpraHn3Ma YenoBeka. 340poBbe M paboTOCNOCOBHOCTb.

2
MpuHUMNBLI hopMmnpoBaHNA 300poBbecOeperatoLLero noeeaeHus. dPrnsnyeckas akTMBHOCTb U
3goposbe. [pynnbl 3qopoBba. OCHOBbI 3akannBaHnda. buoxmmuyeckme acnekTbl paumMoHansHOro
nutanus. MNpasuna 6e3onacHOro NCNosib3oBaHUSA BbITOBLIX NPUOOPOB N TEXHUYECKUX YCTPONCTB
MpakTu4yeckne 3aHATUSA: 4
OnpegeneHne CyToO4HOro paunoHa NUTaHus 2
CospaHue nHausuayansHON NaMsTkM MO opraHmM3aumnmn paumoHansHOM n3nyYeckon akTMBHOCTU 2
MpodeccuoHanbLHO-OpUEHTUPOBAHHOE cofepKaHue nabopaTopHOro 3aHATUA 2

JTabopaTtopHas paboTta Ha BbIOop:

1. JlabopaTtopHas paboTta «YMcTBeHHas paboTocnocObHOCTbY

OBnageHne metogamu onpeaeneHns nokasaTenen yMCTBEHHON paboTocnocobHOCTM, OO bsICHEHNE
NOSTyYEHHbIX pe3ynbTaTtoB 1 (hopMynnMpoBaHue BbIBOAOB (MMCbMEHHO) C MCMONb30BaHMEM HayYHbIX
NOHATUI, TEOPUN U 3aKOHOB

2. JlabopatopHas pabota «BnusHne abnotnyecknx gakTtopoB Ha YenoBeka (HU3KME 1 BbICOKME
TemnepaTtypbl)»

N3y4yeHne mexaHM3MoB aganTaumm opraHnama YernoBeka K HU3KMM M BbICOKMM TemnepaTypam U
06BbACHEHNE NONYyYEHHbIX Pe3ynbTaToB U OpMYMpoOBaHMeE BbIBOAOB (MMCbMEHHO) C
NCNOSb30BaHMEM Hay4YHbIX NOHATUIA, TEOPUIA U 3aKOHOB

B kauecTBe TpurrepoB cHmxarowmx paboTocnocobHOCTb NCNONBb30BaThb YCIOBUSA OCYLLECTBEHMUS
npodgeccuoHanbHOM AeATeNbHOCTU: WYM, TeMnepaTypa, pusnyeckas

OK 02
OK 04
OK 07
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Harpyska n 1.4.

BUOTEXHOMOMN B KN3HU YeroBeka, NoUCK 1 aHann3 MHPOpPMaLMn 13 pasnmyHbIX UICTOYHUKOB
(Hay4Has u yyeBGHO-Hay4YHasi nuTepaTypa, cpeacTBa MaccoBOn MHOPMaLUN, ceTb VIHTEpHET n
Apyrve)

KoHTponbHasa paboTta 2
TeopeTnyeckme acnekTbl 3KONormm
MNMpodeccrmoHanbHO-OpUEHTUPOBaAHHOE cofiepXKaHue (coaepKaHMe NpUKNagHoro moayns)
Paspen 5. Buonorusa B XXusHu 8
Tema 5.1. CopepxaHue 4 OK 01
BunoTtexHonormm B (TeopeTuyeckoe obyyeHue: 2 OK 02
PKU3HU KaXaoro BrnotexHonornsa kak Hayka n npom3BoacTBo. OCHOBHbIE HAaNpaBneHUs COBPEMEHHOM 2 OK 04
onotexHonormn. Metoabl 6uotexHonornn. O6bLEKTbl ODMOTEXHONMOMMN. ATUKA
BMOTEXHONOrMYECKUX N reHETUYECKMX IKCnepuMeHToB. [MpaBuna noncka n aHanusa
B1o3KOoNorMyeckon MHpopmauumn n3 pasnnyHbIX MICTOYHUKOB (Hay4Has U yyebHoHay4yHas
nutepaTypa, cpeacTsa MaccoBoun nHdpopmaumm, cetb IHTEPHET 1 gpyrue)
MNMpodeccnoHanbHO-OpUEHTUPOBaAHHOE coAepXXaHUe NPAKTUUYECKOro 3aHATUA: 2
Kencbl Ha aHann3 nHgopmauumn o Hay4HbIX AOCTUXKEHUAX B 06NACTM reHeTUYECKUX TEXHONOMNNA,
KNEeToOYHON UHXEeHepuu, NuLLEeBbIX BMOTEXHONOrMI. 3alumTa Kenca: npeacrasneHme pesynbTaToB
peLleHns KEMcoB (BbICTYMMEHNE C Npe3eHTaumnen)
Tema 5.2.1. 4 OK 01
BuoTtexHonoruu u Conepxanue OK 02
KUBOTHbIE lMpakTnyeckue 3aHATUA: 4 OK 04
Pa3BuTre BMOTEXHONOrMI C NCNONb30BaHNEM XMBOTHbIX, NPUMEHEHNE NPOAYKTOB 2




Kencbl Ha aHanua nHgopmaumm o pasBuTn BUOTEXHONOIMIA C UCMONb30BaHMEM XMUBOTHbIX (MO

rpynnam)
2
3awmTa kenca: lNpeacraBneHne pesynbTaToB peLleHns KENCOB (BbICTYMMEHNE C Npe3eHTaunen)
OCcHOBHOEe cofiepXXaHue

Pazgen 6. Buoakonorunyeckune nccrnegoBaHus 14 OK 01
Tema 6.1. OCHOBHOe cofepXXaHue 4 OK 02
OcHoBHble TeopeTnuyeckoe obyyeHue: 2 SE gj
MeToAbl Hay4dHbin meToa. MeToabl BMO3KONOrMYeCcKnX nccnegoBaHum: nonesble, nabopaTopHble, 2
Onoakonorunye aKCcnepumeHTanbHble. MOHUTOPUHI OKpYXXatoLen cpeabl: NoKanbHbIN, PErMOHanbHbIN K
CKNX rno6anbHbIN
uccrnenoBaHuK MeToabl noucka, aHanuaa n o6paboTkm nHopMaLmm O NPOEKTE B Pa3IIMYHbIX MCTOYHUKAX

JlabopaTopHble 3aHATUSA: 2

2

lMocTaHoBKa uenu, 3agad, BblABMKEHME TMMNOTE3bI, MPOBEAEHNE SKCMNEPUMEHTA MO ONPeAEeNeHnIo

ONTUMarbHbIX YCITOBUI ANt pocTa U U3NONOrM4YeCcKom akTUBHOCTU OPOXIKEBbBIX KITETOK.

BbisiBneHne 3akoHoMepHoCTen, hopmynMpoBaHne BbIBOOOB M MPOrHO30B.

JTabopaTopHble paboTbl Ha BbIOOP MO MUHK rpynnam:

1. BnusHme TemnepaTypbl Ha pocTa U U3NONOTMYECKY0 aKTUBHOCTb APOXCKEBbLIX KNETOK

2. BnvuaHue yrneBogoB Ha pocTta U hn3noNorniyeckyto akTMBHOCTb APOXCKEBBLIX KNETOK OK 01

3. CouyeTaHHOe BNusHME TeMnepaTypbl U YrNeBOAOB Ha pocTa U PU3NONOTMYECKY0 aKTUBHOCTb OK 02

APOXOKEBBIX KNETOK OK 04

OcHOBHOe cofiepxaHue 10
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Tema 6.2.
Buoakonorunye
CKUM
3KCNepUMEHT

lMpakTu4yeckoe 3aHATHE

O630p TeM y4yebHo-uccnegoBaTenbCKMX NPOEKTOB. Bbibop y4ebHO-MccrneaoBaTenbCKoro NpoekTa
N3 npeanoxeHHbIX. PopMmnpoBaHme KoMaHabl NpoekTa. ANropnuTM BbINOSTHEHUS NPOEKTA.
Kaxxgas rpynna BblGMpaeT oauH U3 BapMaHToB y4ebHO-nccrneaoBaTenbCkuX NPOEKTOB:

1. OueHka kayecTBa aTMOCdEpPHOro Bo3ayxa

2. OueHka Ka4ecTBa No4B MeTOAOM PUTOTECTUPOBAHNSA

3. OueHka KavecTBa Bof NOBEPXHOCTHbLIX BOAOEMOB MO OpraHoNenTU4YeCKUM 1 punsnko-

XUMWYECKNM CBOUCTBaM

4. BnusiHue MNAB Ha pocT 1 pa3BuUTME CEMSIH BbICLLMX PacTEHUI

5. BnusiHne coneBoro 3arpsa3HeHus Ha poCT U pa3BUTUE CEMSH BbICLLMX pacTeHUm
[lepebilt 3mar 8bIrnosIHEHUS npoekma:
O6ocHOBaHMe akTyanibHOCTU BblOpaHHOW TeMbI. BbisiBrieHne npobrembl nccnegoBaHus,
dopmMynmpoBaHue rmnoTesbl. Boibop meTogoB nccnegosaHus. Belbop Touek otbopa npob Ha
TepputTopun uccrnegoBaHus. lNocrtaHoBka Lenen n 3agad nccnegosanus. OnpegenexHne opmbl
npeacTaBneHns pesynbTaToB nccnegosaHus. OnpegeneHune atanoB U COCTaBreHne nnaHa
nccrnegoBaHus

NN

JlaGopaTopHble 3aHATUA

Bmopou amar 8bIrnofiHeHUs npoekma: NOAroToBka HeobxoaumMon nocyapl U maTepuana ons
9KCMepUMeEHTa, NpoBeAeHNe IKCNEPMMEHTA, Nepuoamyeckas NpoBepka TeYeHNa akcnepnumeHTa/
cbop maTtepunana B BbIbpaHHbIX ToYkax oTbopa npod

TpemuEJ amairi 8bIrNnoJIHeHUA rnpoeKma. nonyyeHne nepBnYHbIX SKCNnepmMMeHTarnbHbIX JaHHbIX,
npoeegeHvne CTaTUCTUYECKON o6pa60T|<|/1 NoJTIyd4EeHHbIX OaHHbIX

Hemeepmnbil amarn 8bIrnosiHeHUs rnpoekma: BblgBNeHne 3akoHoMepHocTeun, opMynnpoBaHue
BbIBOJOB 1 NPOrHO30B, OLEHKa KavYecTBa uccregyemoro obbekta no pesynbraram
BMO3KONOrMYecKoro aHanmnsa

OK 07




MpakTu4yeckue 3aHATUSA 2
3awumTa npoekra. [peacraBnenne pesynbTaToB BbIMOMHEHUS Y4eOHO-UCCneaoBaTenbCKMX
y 2
NPOEKTOB (BbICTYMNNEHME C Npe3eHTaumen)
NMpomexyToyHasa aTttectauus (AuddepeHUMPOBaAHHLIN 3a4€eT)
Bcero: 144
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3. YcnoBus peanusauum nporpaMmmbl ooeobpasoBaTeribHOU AUCLMMNIIUHDI

3.1. Ona peanusauMm nporpamMmmbl AUCLUNIUHBI AOMMKHbI ObITb
npeaycMoTpeHbl crneayrowme cneuyanbHbie NOMeLLEeHUA:

KabuHeT «buonoauuy», ocHalleHHbIM obopyagoBaHnem: mebenb, Aocka, Men,
HarnsgHole nocobusi (KomnnekTbl y4ebHbix Tabnuy, nnakaToB), TEXHUYECKUMMU
cpeactBamMn obyyeHusi: KOMMbKOTEP C YCTPOMCTBAMWM BOCMNPOU3BEOAEHUSA 3BYKA,
NPUHTEP, MYINbTUMEOUVHBIA MNPOEKTOP C 3KpaHOM, YKaska-npeseHTep Ons
npeseHTayun.

JTabopaTopusi, ocHalleHHas obopynoBaHueM ANA MPOBEAEHUS 3aHATUN:
MUKPOCKOMbI, CeKyHOoMep, TOHOMeTp, JlabopaTtopHasa nocyda (nNpobupku,
noacTtaBkvM AN NPoOOMPOK, NMUHUETBI, MECOK, CTYNKN C NecTukamu, npeameTHble U
MOKPOBHblE  CTeKMNa, CTeKNsAHHble  Manoudkn,  npenaposaribHble UMb,
dunbTpoBanbHas ©Oymara (candeTku), CTakaHbl) MNEPTOHUYECKUN pPacTBOp
xnopuga Hatpus, 3%-HblM pacTBOpP Mnepokcuaga BoAopoda, pacTtBop Moda B
NOOMCTOM Kanuu, MMULEpPVH, KNybHM KapTodend, NUCT anofen KaHaackown, nnog
pPABGUHBLI 0B6bIKHOBEHHOM (PABUHBI U TOMaTa), NyK penyaTblii, pa3BeeHHble B BOAE

APOXOKN);
3.2. UHdopmaumoHHoe obecneyeHne peanusauum nporpamMmmbil
1. [na peanusauun nporpaMmmbl 6MbnmoTeydHbin oHa obpasoBaTernibHOM

opraHu3auumn OormkeH MMeTb nevaTHble WU/UNKN 3NEKTPOHHbIE 0bpa3oBaTenbHbIE U
WHOPMAaLMOHHbIE  PEeCYypCbl, pPEeKOMEeHOOBaHHble ANI9  UCMONb30BaHUSA B
obpasoBarenibHOM npoLecce, He cTaplue NATK NeT ¢ MOMeHTa U3aaHus.

2. PekomeHgyemble nevyartHble n3gaHusa no peannsauun
obLweobpasoBaTenbHOM OUCLUMMINHbI.

1. KoHcTaHTnHOB B.M. Buonorva ona npodeccun u cneumanbHoCcTEN
TEXHNYECKON0 W eCTeCTBEHHO-Hay4YHOro npodunen- 6-e wusgaHuve crtep- M.:
nagat.ueHTp «Akagemusay, 2017r

2. buonorua: y4yebHMK Ons CTyAEHTOB ydpexa.cnen.npod.obpasos.
pek.®l'y «dPNPO» B.M.KoHcTaHTUHOB, A.l.Pe3aHoB, E.O.d®ageea; nog pepak.
B.M.KoHcTaHTHOBA.-8 -e usgaHue, ctep.-Mockea: M3gar. LleHTp «Akagemusi»

3. WoHuesa A.FO. bruonorus. Becb LWKOSbHBLIM KypC B CXxemMax 1 Tabnvuax.
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— M., 2014.
4.  HukutuHckas T.B. buonorus: kapMmaHHbIM cnpaBoyHuK. — M., 2015.

5. YuebHuk CI10O. bwuonorna. AradoHoBa W.B., KameHckun AA.,
CuBornasos B.A., 2024
6. KonecHukoB C.N. O6bwaa duonorusa, 2023, CINO

[ononHuTtenbHasa nuteparypa:

1. benses O.K. Obwas ©Owuonorma. 10 - 11 knaccbl: y4ebOHUK AN
obLeobpasoBart. opraHmsaumin: 6a3oBbin ypoBeHb. - M.: lNpocseweHne, 2015.

2. MamoHToB C.I"., 3axapos B.b., Ko3snosa T.A. buonorus: y4ebHuk ans
CTyA. yupexaeHuin Bbiclw. obpasoBaHus (bakanaspuar). — M., 2014.

3. benses [O.K.,, Obimwny IM.M., KyaHewosa J1.H. n gp. buonorus (6asoBbin
ypoBeHb). 10 knacc. — M., 2014.

4. JlykatkuH A.C., PyunH A.B., Cunaesa T.b. u gp. bruonornsa ¢ ocHoBamu
aKonormu: y4ebHuk ons cTyq. yupexaeHun sbicll. obpasoBaHus. — M., 2014.

5. Cueornasos B.W., AradpoHoBa W.b., 3axaposa E.T. buonorus.
Ob6uwas 6uonorus: 6asosbin yposeHb, 10—11 knacc. — M., 2014.

6. Cyxopykosa J1.H., KyumeHko B.C., iBaHoBa T.B. buonorus
(6asoBbInt ypoBeHb). 10—11 knacc. — M., 2014,

7. MyctacmH A.T"., 3axapos B.b., buonorus, 2024

8. UHTepHeT-pecypchbil:

«Buonorna» - http://bio.1september.ru/.

«Hayka n xn3Hb» - http://nauka.relis.ru.

OneKkTpoHHas Bepcus rasetbl «brvonorua» n cant ana ydntensa «A vway Ha
YPOK Bronornny.

http: //www.ecosystema.ru/

BecnnaTtHble obyyatome nporpaMmmbl No Guonoruu

http://www.websib.ru/noos/biologi/

http://referat.sumy.ua/ecology/ecology.html «Bokpyr cBetay -

www.vokrugsveta.ru.

«I'eo» - www.geoclub.ru.
«National Geographicy - www.nationalgeographic.com/index.html.
«Moe 3Bepbe» - www.zooclub.ru/animals/.
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http://bio.1september.ru/
http://nauka.relis.ru/
http://www.websib.ru/noos/biologi/
http://referat.sumy.ua/ecology/ecology.html
http://www.vokrugsveta.ru/
http://www.geoclub.ru/
http://www.nationalgeographic.com/index.html
http://www.zooclub.ru/animals/

«buonorusy - http://bio.1september.ru/.
«Hayka u xu3ub» - http://nauka.relis.ru.

www.molbiol.ru. CipaBouHHK 110 MOJIEKYJIsIpHOM Onomorun www.floranimal.ru .
Ouuuknonenus (pacrenus v xxkuBotHeie) www.filin.vn.ua. MnmoctpupoBanHas
SHIMKIIONEANS )KUBOTHBIX WwW.bioword.narod.ru. buonorudeckuii cioBapb.
www.povodok.ru. Dunukioneaus bpema

www.biodat.ru. ®nopa u dayHna (momyssipHast SHIKUKIONE AU ) www.livt.net
NnmroctpupoBanHas sHuuknoneaus "JKusele cymiecta'.
www.informika.ru/text/database/biology/ - buomorus 2000 "O6y4arorue
SHUHUKIONEANN" .

www.priroda.ru.- Hauronansnsiii moptan "IIpupona".
www.npacific.ru/np/library/publikacii/tokranov 1/titul.htm «Y nuBuTENbEHBIC
TBOPCHUS TIPUPOIBD»

www.nrc.edu.ru/est/r4/ «buonorudeckas kapruHa Mmupay. Kpatkoe nmocodue 1o
OCHOBHBIM OMOJIOTMYECKUM MpoOieMaM: POUCXOKICHUE U Pa3BUTUE KU3HU,
pPa3BUTHE SIKOCUCTEM, 3aKOHBI HACIEACTBEHHOCTH, AaHTPOIIOJIOT U
www.charles-darvin.narod.ru OnexTpoHnHsle Bepcuu npousBeaeHuil U.lapuna.
www.school-collection.edu.ru Enunas xomiekuus 1iudpoBbIX 00pa3oBaTeIbHbIX
pecypcoB.

www.school.holm.ru/predmet/bio -. IIkoJIbHBIA MUp:

buonorust www.learnbiology.narod.ru/ -U3yuaem 6uonoruto www.molbiol.ru
[IpakTuueckas monekymsipHas 6uosorus. [ 'uneprekcroBas uH(popMalnoHHas 6a3a
JTAHHBIX.

www. sbio. info Bes Ononorust.

www.window.edu. ru (EnrHoe okHO TOCTyMa K 00pa3oBaTeIbHBIM pecypcam
WNuTtepHeTa no 6M0JI0TUHn).

www.5Sballov. ru/test (Tect nsis aOUTYpUEHTOB IO BCEMY IIKOJBHOMY KYpCy
Ouoorun).

www.biology.ru (buosiorust B OTkpbeiTOM KoJutemke. CalT CoepKUT AIEKTPOHHBIN
yueOHUK 1o 6uosiorun, On-line TecThl).

www. informika.ru (OneKTpoHHbIN Yy4eOHUK, OOJBIION CITUCOK UHTEPHET-
peCypcoB).

www.nrc.edu.ru (buonorudeckas kaptuHa mupa. Paznen KoMnbloTepHOTO YyueOHUKA,
pa3paboTaHHOTO B MOCKOBCKOM TOCY/ITapCTBEHHOM OTKPHITOM YHUBEPCUTETE).
www.nature. ok. ru (Pegkue u ucuezaronye XMBOTHbIE Poccun — IPOEKT
Okonornueckoro nenrpa MI'Y um. M.B.Jlomonocogsa).

www.kozlenkoa.narod. ru (ZIyis1 TeX, KTO YYUTCS cCaM U YUUT APYTUX; OUHO U
JMCTAHIIMOHHO, OMOJIOTHUH, XUMHUHU, IPYTUM MpeIMETam).

www. schoolcity.by (buosorust B Borpocax u OTBeTax).

www.bril2002.narod. ru (buonorus as mkoJpHUKOB. KpaTkas, koMmnakTHasi, HO
J0CTaTOYHO NMoApoOHas nHbopmaius no pasaenam: «OO01as OuoIOTHs,
«botanukay, «3o010rusn», «4enoBek»).

http://www.college.ru/biology/

OtkpbiTelid  KONIemk: Ouonorusa. CopaepkaHue ydyeOHHMKAa 1O  OHOJOTHH.



http://bio.1september.ru/
http://nauka.relis.ru/
http://www.molbiol.ru/
http://www.floranimal.ru/
http://www.filin.vn.ua/
http://www.bioword.narod.ru/
http://www.povodok.ru/
http://www.biodat.ru/
http://www.livt.net/
http://www.informika.ru/text/database/biology/
http://www.npacific.ru/np/library/publikacii/tokranov1/titul.htm
http://www.nrc.edu.ru/est/r4/
http://www.charles-darvin.narod.ru/
http://www.school-collection.edu.ru/
http://www.school.holm.ru/predmet/bio
http://www.learnbiology.narod.ru/
http://www.molbiol.ru/
http://www.window.edu/
http://www.biology.ru/
http://www.nrc.edu.ru/
http://www.nature/
http://www.kozlenkoa.narod/
http://www.bril2002.narod/
http://www.college.ru/biology/

NuTtepakTtuBHbIe Java-ammieTsl ¥ aHUMAIMOHHBIE KapTUHKU 1Mo Oumosoruu. O630p
MHTEPHET-PECYypCcOB 1O Ouojoruu. Bo3MOXHOCTH UCTAaHIIMOHHOTO OOYYECHHS;
TECTUPOBAHUE OH-JIAWH.
http://bio.1september.ru/
DOnexkTpoHHasi Bepcus raseTel «buosorus» u calT s yuurtens «S1 may Ha ypok
OnoIoTUNY.
http://www.ecosystema.ru/
DKOJIOTUUECKHI TEHTp «IKOocHUCTeMa». ODKOJIOTMYeCKoe oOpa3oBaHUE JAeTel u
uzydenue npupoabl Poccuu. CaliT mocsimieH mnpoOieMaM ToJieBOM OHOI0THH,
AKOJIOTUH, Teorpapuu U HKOJIOTHYECKOT0 00pa3oBaHMs IIKOJbHUKOB B IMPHUPO/IE.
http://evolution.powernet.ru/
Teopus 3BONIOIMHU KaK OHA €CTb.
http://dronisimo.chat.ru/homepagel/ob.htm
O6mass Ouosiorusa. B momymnsipHoit dopme U3JI0KEHBI MaTepUaibl MO Pa3InYHbIM
pazjenam oO1iei GuoJIoruu.
http://www.livt.net/index.htm
DJIeKTPOHHAs WUTIOCTPUPOBAHHAS SHITUKIIONEU «KUBBIE CyIIECTBaY
http://www.mec.tgl.ru/index.php?
module=subjects&func=viewpage&pageid=133 Karasor o6pa3oBaTebHbIX
pecypcoB 1o ouonoruu http://macroevolution.narod.ru/
[IpoGaeMbl 3BOIOLUN.
http://www.bio.msu.ru/l101/index.html#main.htm
Odummaneupii  cailt  Ouonormyeckoro  ¢akynpreta MIY. OO6pazoBanue,
MEpPOIPUATHS, CTPYKTYpa, TBOPYECTBO M HAy4Has JAESITEIbHOCTh (haKyJbTeTa.
http://charles-darwin.narod.ru/
Yapmz Hdapsun. Caiit nocesinien Yapnsy Jlapsuny, ero ouorpaduu u kHUram. http:
/Mlearnbiology.narod.ru/
[Ipoext "NU3yuyaem OGuosioruto". MaTtepuansl 1o BceM KPYMHBIM pasjesiaM OUOJIOTHH.
HayuHno-nonynsipaeie U oOpa3zoBaresibHble cTaTbU. CCBUIKM Ha OHOJIOTMYECKHE
MHTEPHET-PECYPCHI.
http://www.learnbiology.ru/
BUPTYyaJbHOE 00yueHue OUoIoruu
http://school.holm.ru/predmet/b
10/
[xoneHbI Mup: buonorus. Katanor o6pa3zoBaTeabHBIX PECYPCOB MO OHOJIOTHH
http://catalog.alledu.ru/predmet/bio/
Bce o6pazoBanue: buosnorus. Karanor cceuiok Ha 00pa3oBaTeNbHbBIE peCypChl
HNurepuera no pazaeny "buonorus”
http://www.history.ru/freebi.htm/
becruiatHbie 00y4aroniye nporpaMMmel Mo
ouosioruu http://www.websib.ru/noos/biologi/
Pazpnen no 6uonoruu. Komnekiun ccbljiok Ha OMOJIOTHYECKUE

pecypcbl HTepHeTa: 6a3bl JaHHBIX, OUOIMOTEKH, CIpaBOYHAS JIUTEPATYPA,
oOydarorye mporpaMMbl IIIKOJIBHBIX KYPCOB U CIIEIKYPCOB IO OMOJIOTUH, TTPOCKTHI,
MaTepHuaibl K ypoKam, OMUMIUAAbI, HHGOPMAIIHS I a0UTYPHUEHTOB

Vil


http://bio.1september.ru/
http://www.ecosystema.ru/
http://evolution.powernet.ru/
http://dronisimo.chat.ru/homepage1/ob.htm
http://www.livt.net/index.htm
http://www.mec.tgl.ru/index.php
http://macroevolution.narod.ru/
http://www.bio.msu.ru/l01/index.html%23main.htm
http://charles-darwin.narod.ru/
http://www.learnbiology.ru/
http://school.holm.ru/predmet/b
http://catalog.alledu.ru/predmet/bio/
http://www.history.ru/freebi.htm/
http://www.websib.ru/noos/biologi/

http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/ [TyreBoauteins "B mMupe

HayKu'" U1 WKOIbHUKOB. Paznen buonorus. ®parmMeHTsl mocodus "IK3amMeHaTOphbI-

ouonoru - aburypuenty" ans yuyammxcs 10-11 xmaccos. http://nrc.edu.ru/est/r4/

buonornyeckas kapTuHa Mupa. Pazien KoMIblOTEpPHOTro yueOHHKa, pa3pad0OTaHHOTO

B MockoBckoM ['ocynapctBeHHOM OTKphITOM yHUBEpcuTeTe http://rostest.runnet.ru/

WWW-cepBep HEHTpaTIM30BaHHOTO TECTUPOBAHUA.

http://www.examen.ru/db/ExamineB ase/default.html/

Ox3amensl Online. http://www.edu.yar.ru/catalog.php?

edu=middle&thread=biology/

On-line xypchl: OHOJIOTHSI.

http://www.edu.yar.ru/russian/pedbank/sor uch/biol/

bank nepenoBoro negaroru4eckoro OmnbiTa - OUOIOTHUs

http://genetics.timacad.ru/works paperl.htm

Marepunaibl IEKIHI, YATAEMBIX B TUMUPSI3EBCKOW aKaJEMUH, a TAKKE UHTEPECHBIE

MarepHuabl O pa3IMYHbIM MPoOJIEMaM F€HETUKH, MOJIEKYJIAPHON OHOJI0THH,

OMOTEXHOJIOTHH, CETIEKIIMA U CEMEHOBOJICTBA.

http://www.npacific.ru/np/library/publikacii/tokranov 1/titul.htm «¥Y quBuTenbHbIC

TBOPEHUSI IPUPOIBIY.

3HAYUTENIbHOE KOJIMYeCTBO NepeBeieHHBIX A. M. TopkaHOBBIM cTaTeil M COOOLICHUI

0 Pa3IUYHbBIX TUKOBUHHBIX OOUTATENSIX 3EMJIU U YAUBUTEIBHBIX TBOPEHUSX MPUPOJIbI

(mo marepuanam xxypHaia «National Geographicy).

http://ecology.in-fo.ru/

CaliT coaepKuT 0030p IKOJIOTMUECKUX MaTepUaJIOB, MPEACTABICHHBIX IO pa3ieiaM:
3KOJI0THYECKas JoKTpuHa Poccuiickoit denepanuu,

3aKOHOJIATEIbCTBO, KOJOTHSI U SKOJIOTUYECKUE MTPOOIIEMBI, )KU3Hb 3alIOBEIHAS,

HallMOHAIbHbIEC TAPKU U 3aIIOBETHUKH.

http://referat.sumy.ua/ecology/ecology.html

Pedepatsl o sxkonoruu [Ipeacrasnensl peeparsl o 3KoJ0ruu B hopmarte zip.

http://www.debryansk.ru/~Ipsch/uchitel/bilet/index.htm

[IpumepHbIe SK3aMeHAMOHHBIE OUJIETHI ISl YUpEKAeHUI buiieTbl 1 BOpoChl K

sK3aMeHaM 1719 9 u 11 k1accoB, B TOM YHCIE IO YKOJIOTHH.

http://www.examen.ru/

"Ox3amensl OnlTe"00pa3zoBaTenbHBIN MPOESKT kKoMnanuu Begin.Ru, ocHOBHOM

LEJIbI0 KOTOPOTO SIBJISIETCS CO3/ITaHUE HHPOPMAIIMOHHOTO pecypca, COAep Kallero

y4eOHbIe, DK3aMEHAIIMOHHBIE U Pa3BJIEKATEIbHBIC MATEPUATIBI JJISl TEX, KTO XOYET

MIPOBEPUTH CBOU 3HAHMS M HABBIKM B CAMBIX PA3HBIX 00JIACTSIX YEIOBEUECKOU

NEeATETBHOCTH.
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4. KoHTponb 1 oueHKa pe3yribTaToB OCBOEHUSs1 0OLeobpa3oBaTefibHOW

AVUCLUMNNUHDI

KoHTponb 1 oueHKa pe3ynbTatoB 0CBOEHUSI 0bweobpasoBaTenibHOM

ONCUNNITNHDBbI paCKpbIBAOTCA Yepe3 ANCUUNMIIMHapHble pe3yribTaThbl,

HanpaBreHHble Ha PopMUPOBaHME 0BOLLIMX U NMPOdECCUOHANbHBLIX KOMMNETEHLINIA

no pasgenam n Temam cogep>xKaHnd y‘-le6HOFO MaTtepuana.

Oowan
KOMNneTeHuu s

Pa3pen/Tema

Tun oLeHOYHbIX MeponpPUATUIA

Pa3pen 1. KneTtka -
CTPYKTYpPHO-
dyHKUMOHaNbHaa egnHMLA

KoHTponbHas pabota “MonekynsipHbin
YPOBEHb OpraHu3aLmm XnBoro”

Tema Ne1.2.

Ob6uwas xapakrepuctuka

KMBOTO
OK 02 Tema Net.1. 3anonHeHne Tabnuupbl C oNUcaHNeM
Bronorns kak Hayka METOA0B MUKPOCKOMMPOBAHUS C X
OCTOMHCTBaMM U HeJoCcTaTKaMMm.
3anonHeHue Tabnuubl «Bknag yvyeHbix B
pasBuTne Guonorum»
OK 02 3anonHeHne cpaBHUTENbBHO TabnuLb

CXOACTBA N pasnuyumn

NA



KU3HU

MKMBOIoO N HE XXNBOToO

OK 01
OK 02
OK 04

Tema N21.3.
Brnonormnyecku BaxHble
XUMUYECKNE CoeNHEHNS

PpoHTanbHbLIN ONPOC

[MoaroToBka yCTHbIX COOBLLEHMI C
npeseHTaumen

BbinonHeHne n 3awmta nabopaTtopHbIX
paboTt: «OnpenenexHne ButammHa C B
npoAayKkTax nutaHusy, « nagpodunbHo-
rmopodobHble CBONCTBA NMNNO0BY

OK 01
OK 02
OK 04

Tema Ne1.4.
CTpyKTYpHOMYHKLMOHaNbHas
OpraHu3aums KrneTok

OueHnBaemas gMcKyccus no Bornpocam
neKkumm

PaspaboTka MeHTanbHOM KapTbl MO
KnaccuduKauumn KNeTok U UX CTPOEHMIO
Ha NpOo- U AyKapuoTUYECKNX N NO
LapcTBam B MUHU rpynnax
BbinonHeHue n 3awmta nabopaTopHbIX
paboT: «CTpoeHue KneTkn (pacTeHus,
KMBOTHbIE, rPUBbLI) N KNETOYHbIE
BKIOYEHNSA (Kpaxman, KapoTUHOUAbI,
XNOpOonnacTbl, XPOMOMNMacTbl)»,
«lMpoHnLaemocts MemMbpaHbl
(nnasmonua, gennasmonmns)»

OK 01
OK 02

Tema Ne1.5. CTpykTypHO-
PYHKUMOHarbHbIE haKTopbI
HacnegCcTBEHHOCTU

dpoHTanbHbIN onpoc PaspaboTka
rnoccapuvs PelweHune 3agay Ha
onpegerneHne nocneaoBaTenbHOCTH
HYKNeoTnaos

OK 01
OK 02

Tema Ne1.6.
Mpoueccbl MaTpuyHOro
CUHTEe3a

PpoHTanbHbLIM ONpPoC

TecT «[lpoueccbl MaTpPUYHOIO CUHTE3a»
PewweHne 3agad Ha onpegenexuve
nocrieqoBaTenbHOCTY aMUHOKUCIIOT B
monekyne 6enka

PeweHxue 3agay Ha onpeaenexHve
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nocnegoBaTeNlbHOCTU aMUHOKUCIIOT B
Mornekyrne 6enka B criydae U3MeHeHus
nocnegosaTenbHOCTU HykneoTuaos AHK

OK 02 Tema Ne1.7. HekneTo4Hble 3
OK 04 (bODMbI KHMSHH dpoHTanbHbIN ONpoc
[MoaroToBka yCTHbIX COOBLLEHMI C
npe3eHTaumen (BUpPYCHbIE K
OakTepuanbHble 3abonesaHus. Obwue
NPUHLUMNBI UCMONb30BaHUS
nekapcTBeHHbIX BewecTB. OcobeHHOCTH
NPUMEHEHNSA aHTUBNOTUKOB)
OK 02 Tema Ne1.8.
dpoHTanbHbIN oNpoc 3anosiHeHne
Ob6meH BeLlecTB U
CpaBHUTENbHON Tabnuubl
npeBpaLleHne saHeprum B
XapaKkTepUCTMK TUNoB oOMeHa BeLlecTB
KneTke
OK 02 Tema Ne1 9. OGcyxaeHre No Bonpocam Nekumum
OK 04 PKN3HEHHbIV LMK KNeTKU. Pa3paboTka neHTbl BpeMeHH
MwuTo3. Meno3s PKM3HEHHOro uuMKna
Paspgen 2. CtpoeHue u KoHTponbHasa paboTta «CTpoeHue u
dyHKLMM opraHusama PYHKLUMKN opraHn3ma»
OK 02 Tema No2.1.
OK 04 CTpoeHune opraHmama
OuennBaemas guckyccusi PaspaboTtka
MEHTarnbHOW KapTbl TKAHEWN, OPraHOB U
CYCTEM OPraHoB OPraHM3MOB (pacTeHus,
KMBOTHbIE, YENOBEK) C KpaTKOM
XapaKTepUCTUKON UX PYHKLUIN
lMoaroToBka 1 NnpeacTaBreHne YCTHbIX
COOOLLIEHNI C Npe3eHTaumen
(MMMYHUTET, MHEKLMNOHHBbIE
3aboneBaHus, anngeMmn, BakLuMHaUms)
OK 02 Tema Ne2.2.

dopMbl pa3MHOXEHUS
OpraHn3moB

dpoHTanbHbLIN ONpPoC

3anonHeHue Tabnuubl C KpaTkon
XapakTepucTUKon n npumepamm gopm
pa3MHOXeHNSA OpraHM3MoB

N&A



OK 02

Tema Ne2.3.

OK 04 OHTOreHes XMBOTHbIX 1 Pa3spaboTka NeHTbl BpeMeHM ¢
Henoeeka XapaKTepUCTUKON 3TaroB OHTOreHesa
OTAENLHOW rPYnnoun XMBOTHbLIX U
Yenoseka No Mukporpynnam TecT/onpoc
OK 02 Tema Ne2 4.
OK 04 OHToreHes pacteHui CocTaBneHne XX1U3HEHHbIX LIUKINOB
pacTeHu No otaenam (MOXoBUAHbIE,
XBOLLEBWUOHbIE, MANOPOTHUKOBUAHbIE,
ronoceMeHHble, NOKPbITOCEMEHHbIE)
OK 02 PaspaboTka rnoccapus
Tema Ne2.5. OCHOBHble TecT
MOHSATUS TEHETUKM
OK 02 Tema Ne2.6.
OK 04 3aKOHOMEPHOCTH ®poHTanbHbIN OMPoc
HacrnenoBaHnA TecT no Bonpocam nekumn Peluenne
3aa4 Ha onpeeneHne BEPOSTHOCTU
BO3HWKHOBEHUS HACNeACTBEHHbIX
NPU3HaKoB NpPX MOHO-, AU-,
NoNMrMépnaHOM 1M aHanM3npyoLwem
CKpeLnBaHnn, CoOCTaBneHne
FeHOTUMUYECKNX CXEM CKPeLLMBaHMUS
OK 01 Tema No2.7.
OK 02 B3aumopencTame reHoB TecT
PaspaboTka rnoccapus
PeweHune 3agay Ha onpegenexHne
BEPOSATHOCTM BO3HUKHOBEHUS
HacneacTBEHHbIX MPU3HAKOB NMpu
pa3nNUYHbIX TUNax B3anMoaenCTBMS
reHOB, COCTaBMNEHNE rEHOTUMUYECKNX
CXEM CKpeLuMBaHus
OK 01 Tema Ne2.8. TecT
OK 02 CuenneHHoe HacrnefoBaHve

NPU3HaKoB

Paspa6oTka rnoccapus

PelueHve 3aaay Ha onpeaeneHne
BEPOATHOCTU BO3HUKHOBEHUS
HacneACTBEHHbIX NPU3HAKOB Npw
cLenneHHoOM HacrneaoBaHuu,
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COCTaBJ1IEHNE TEHOTUMNYECKUNX CXEM

CKpeLlnBaHunA

OK 01
OK 02

Tema Ne2.9.
"eHeTuKa nona

TecT

PaspaboTka rnoccapus

PeweHne 3agad Ha onpegenexve
BEPOATHOCTM BO3HUKHOBEHUS
HacneacTBEHHbIX MPU3HAKOB,
CLUEMNMEHHbIX C MOSIOM, COCTaBeHne
reHOTUMNYECKMX CXEM CKpeLLMBaHNA

OK 01
OK 02

Tema Ne2.10.
["eHeTUKa YenoBeka

TecT

PaspaboTka rnoccapus

PeweHune 3agay Ha onpegenexne
BEPOSATHOCTM BO3HMKHOBEHUS
HacneaCTBEHHbIX NPU3HAKOB, NCMOMb3Ys
MEeTOAbl FEHETUKN YenoBeKa,
COCTaBIieHNE FEHOTUMNYECKNX CXEM
ckpelwmBaHus oarotToBka YCTHbIX
COOOLLIEHNI C Npe3eHTaumen o
HacneacTBeHHbIX 3aboneBaHnsAX
YernoBeka

OK 01
OK 02
OK 04

Tema Ne2.11.
3akoHOMepHOCTH
N3MEHYNBOCTU

TecT

PeweHne 3agad Ha onpegeneHue tuna
MyTauuu npu nepegade
HacneacTBEHHbIX MPU3HAKOB,
COCTaBlieHNe reHOTUMNMNYECKUX CXEM
CKpeLumMBaHns

OK 01
OK 02

Tema Ne2.12.
Cenekuus opraHM3moB

TecT

PaspaboTka rnoccapus

PelweHune 3agay Ha onpenenexHue
BO3MOXHOIo BO3HUKHOBEHUS
HacCreLCTBEHHbIX NPU3HAKOB No
cenekunn, coctaBrieHne
reHOTUMNYECKNX CXEM CKpeLLMBaHNS

Paspen 3. Teopus
aBonoUun

KoHTponbHas paboTta
“TeopeTnyeckne acnekTbl IBOMOLUN
PKU3HU Ha 3emne”

OK 02

Tema 3.1.

PpoHTanbHLIN ONPOC

N



VcTopus 3BOSOLIMOHHOTO

OK 04 y4YeHns PaspaboTka neHTbl BpeMeHu
pa3BUTUS IBOJSTHOLMOHHOIO YYEHUs
OK 02
Tema 3.2. dpoHTarnbHbIN ONpoc
Mwukpoasontouma PaspaboTka rnoccapusa TeEpMUHOB
OK 02
Tema 3.3. OueHnBaemasi gnckyccus
Makpoasontouma PaspaboTka rnoccapusa TeEpMUHOB
OK 02 Tema 3.4.
OK 04 BO3HMKHOBEHME 1 PA3BUTUE  |ppoHTarnbHBIN Onpoc MoAroToBka v
PKU3HW Ha 3emnie npencTasfieHne YCTHOro CoOBLLEHNS 1
NEeHTbl BPEMEHN BO3HUKHOBEHMS U
pPa3BUTUSA XXUBOTHOIO U PACcTUTENBbHOMO
Mupa
OK 02 Tema 3.5.
OK 04 IMpouncxoxaeHne yenoseka
- aHTponorenes dpoHTanbHbIN onpoc PaspaboTka neHT
BPEMEHU N MEHTAalbHbIX KapT Ha BbIOOP:
“OBOMOUMS COBPEMEHHOIO YeroBeka”,
“Bpemsa n nytn pacceneHunsa yenoseka
no nnaHete”, “BnvsHue reorpaduyeckomn
cpeAbl Ha MopdonorMo 1 U3Nonorn
yenoseka”, “Henosedeckue pacol’,
obcyxageHue
Paspen 4. 3konorus KoHTponbHas paboTta
“TeopeTU4yeckue acnekrbl akonorum”
OK 01 Tema 4.1. TecT no skonormyeckum pakropam u
OK 07 Okornornyeckune daktopbl 1 CPEAAM XU3HI OPraHNMoB
cpeabl XXU3HMW.
OK 01 Tema 4.2.
OK 02 Monynauus, coobLuecTsa, CocTaBIieHNe CXEM KpPYroBOpOTa BELLECTB,
OK 07

OKOCUCTEMBbI

NCNonb3ys Matepuarnbl nekumm
PelwweHne npakTnko

OPUEHTMPOBAHHbIX PacyYeTHbIX 3a4aHui No
nepeHocy BeLLecTBa U dHeprum B
9KOCKCTEMAX C COCTaBrieHne TPoPUYECKNX

uenen n nupamung
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Oromacchl 1 3Heprm

OK 01
OK 02
OK 07

Tema 4.3.
Buocdepa - rmobanbHas
aKonornyeckas cuctema

OueHnBaemasi gnckyccus

TecT

PelueHne npaktuko

OPMEHTUPOBAHHBLIX PACcYETHbIX 3a4a4y Ha
onpeaeneHne nnowagn HacaxXaeHui
O1151 CHKEHUST KOHLIEHTpaLuum
YrNeKMCcnoro rasa B atMmocdepe cBoero
pernoHa npoXxmBaHns

N



OK 01

Tema 4.4.

TecTt

OK 02 BrnnaHue aHTponoreHHbIX PelueHne npaktuko
OK 04 dakTopoB Ha Brocdepy OPUEHTUPOBAHHBIX PACYETHBIX
OK 07 y
3a[laHMIN NO COXPaHEHMIO NPUPOLHbIX
pecypcoB CBOEro permoHa
NPOXXMBAHMS
OK 02 Tema 4.5.
OK 04 BnusiHue coumanbHo-
oK 07 BKOMOMN4ECKMX (PaKTOPOB HA |0 enBaeMas ANCKYCCUS BbINOMHEHMS
30POBbE Henoseka NPaKTUYECKUX 3aaaHu:
“OnpepeneHne CyTOYHOro paunoHa
nMTaHns”,
“Cos3gaHue nHanemnayanbHON NamMsTKu
Mo opraHn3aumm paunoHanbHOm
PM3MYECKON aKTUBHOCTU”
BbinonHeHne nabopatopHon paboTbl Ha
BbIGOp:
"YMcTBeHHasa paboTocnocobHoCTh",
"BnusiHme abnotnyeckmx qakTopoB Ha
Yenoseka (HU3KME 1 BbICOKME
TemnepaTtypbl)"
*MpodeccrnoHanbHo- 3awuTa Kenca: npeacraBneHme
OPUEHTUPOBAHHO pe3yrnbTaToB peLlleHnd KencoB
coaepxxaHue (BbICTYNNIEHME C Npe3eHTaumnen)
Paspen 5. bBuonorusa B
KU3HU
OK 01 *Tema 5.1
OK 02 BroTexHONornm B kusHu BbinonHeHwe keica Ha aHanu3
OK 04 Kexkaoro MHOPMaLK O HaYUHbIX JOCTWKEHUSIX B
06nacT reHeTUYEeCKNX TEXHONOIHN,
KNEeTOYHOWN UHXEHEPUN, NULLIEBLIX
BuoTexHonorun (No rpynnam),
npeAacTaBneHne pesynbTaTtoB peLleHuns
Kencos
OK 01 N BbinonHeHve keica Ha aHanu3
OK 02 Tema s.2.1. MHOPMALIN O Pa3BUTUN
BuoTexHonornu m XnBoTHbIE
OK 04 BUOTEXHOMNOINI C NCMONb30BaHNEM




MKUBOTHBIX, NPUMEHEHNEe NPOAYKTOB
BMOTEXHOMOIMMM B XXM3HU YenoBeka (no
rpynnam), npeacraBneHue pesynbTaTos
peLleHnss KencoB

Paspen 6. MpeacraeneHne pesynbTaToB
Buoakonorunyeckue BbINOMHEHUS Y4eBHO-
nccnenosaHun “cecnenoBaTenbCKUX NPOEKTOB
(BbICTYNNIEHME C Npe3eHTaumnen)
OK 01 Tema 6.1. BbinonHeHve nabopaTopHbIX paboT Ha
OK 02 OcHoBHble MeToab BbIGOP B MUHUIpYMnax:
8E 8‘71 6VI03KOJ'IOI'I/I‘-I€UCKVIX 1. BnmsiHme TemnepaTtypbl Ha pocTa u
nccrnenosaHnn (bU131ONOrMyYecKyto akTUBHOCTb
[IPOXOKEBBIX KNETOK
2. BnusiHne yrneBogoB Ha pocTa u
(PU3NONOrMYECKyo aKTUBHOCTb
[POXOKEBbIX KNETOK
3. CoveTaHHOe BNusiHME TemnepaTypbl U
yrMeBoJoB Ha pocTa U
(b13MONOrMYECKyo aKTUBHOCTb
[IPOXOKEBBIX KNETOK
OK 01 Tema 6.2 BbinonHeHune yyebHo-
gE 8421 Brioskonornyeckmii nccnefoBaTenbCKOro NPoeKkTa Ha
OKCMEPUMEHT BLIGOD:
OK 07

1. OueHka kavyecTBa aTMOCHEPHOro
BO3yxa

2. OueHka kayecTBa NoYB METOAOM

duTOoTECTUPOBAHUSA

3. OueHka kayecTBa Bof,

NOBEPXHOCTHbLIX BOOOEMOB MO

opraHonenTU4ecknm u Ousnko-

XMMUYECKMM CBOMCTBAM

4. BnvsHue MNMAB Ha pocT n passutune

CEMSIH BbICLUMX pacTeHUM

5. BrimsHue coneBoro 3arpsi3HeHNs Ha

POCT U pas3BUTUE CEMSAH BbICLLMX

pacTeHumn
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