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1. OBLLIAAl XAPAKTEPUCTUKA MPUMEPHO PABOYEN NPOrPAMMDbI
OBLLEEOGPA3OBATE/NIbHOM AUCLIMNANHBI «BUO/IOTUA»

1.1. MecTo gucuMnAKHbI B CTPYKTYpe obpa3oBaTenbHo nporpammbl CMO

ObuwieobpasoBaTenbHan AgucumnanHa «bruonorna» nsyyaerca Ha 6asoBoM ypoBHe
B obweobpasoBaTenbHOM UMKAe y4yebHOro nsnaHa OCHOBHOM NpodeccUoHaNbHOM
obpa3oBaTeibHON Nporpammbl No cneunanbHocTn 54.02.02 [lekopaTUBHO-NPUKIAAHOE
MCKYCCTBO M HapoAHble NPOMbIC/bI (MO BUAAM).

TpyAoeMKOCTb AMcUMNAMHbI «Buonornsa» Ha 6a3oBom ypoBHe cocTaBnseT 55
4acoB, M3 KOTOpPbIX 8 4acoB BKAOYAET nNpodeccnoHaIbHO-OPUEHTUPOBAHHOE
coaeprkaHue, ycuamearLiee npodpeccmoHasibHy COCTaBAAOLWYO NO CNeLnasbHOCTH.

MNepnopg obyyeHns 1-2 Kypcol.



1.3. Llenan v nnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUN/IUHDI:

Uenb: d¢opmupoBaHMe y CTYAEHTOB NpeacTaBAEHUA O  CTPYKTYpHO-
GYHKUMOHANBHON OpraHM3aumMn *KMBbIX CUCTEM PA3HOrO paHra Kak OCHOBbI NMPUHATUSA
pelleHn B OTHOLEHMN 06 bEKTOB KMBOW NPMPOAbI U B MPOMU3BOACTBEHHbIX CUTYaALLUSAX.

3apgauu:

1) cpopmmnpoBaTb NOHMMaAHNE CTPOEHUA, MHOTO0bpPa3nsa N 0COBEHHOCTEN KUBbIX
CUCTEM PA3HOro YPOBHSA OpraHM3aLmnm, 3aKOHOMEPHOCTEN NPOTEKAHMA BMONOrMYECKUX
NMPOLLECCOB U AB/MIEHUM B OKpPYXKalLWen cpeae, LENOCTHOM HAyYHOM KapTUHbI MUPa,
B3aMMOCBA3M U B3aMMO3aBUCUMOCTUN €CTECTBEHHbIX HaYK;

2) pa3BUTb YMeHUs onpeaenAtTb XMBble 0OBEKTbI B Npupoae; NPOBOAUTbL
HabnoAeHUA 3a 3KOCMCTEMAMM AN1A BbIAB/MIEHUS €CTeCTBEHHbIX WM aHTPOMOreHHbIX
M3MEHEHWUI, MHTEPNPEeTUPOBaTb Pe3ynbTaTbl HAbAOAEHNA,

3) cdopmupoBaTb HaBblKM  MPOBEAEHMA  NPOCTEMWUX  BUONOTUYECKUX
3KCNepMMEHTaNbHbIX UCCAea0BaHMM ¢ cobntogeHnem npasun 6es3onacHoro obpaleHms
c obbeKkTamm 1 06opyaoBaHMEM;

4) pasBUTb YMEHMA UCNONb30BaTb MHPOPMAUUIO BMONOTMYECKOro XapaKTepa u3
Pa3/IMYHbIX UCTOYHUKOB;

5) cdopmmnpoBaTb YyMEHUA NPOrHO3MPOBATb NOCAEACTBMA CBOEN AeATENbHOCTM MO
OTHOLIEHUIO K OKpyrKatoweln cpeae, cobCTBEHHOMY 340pPOBbH; OOBOCHOBbLIBATL W
cobntopgaTtb mepbl NPOPUNAKTUKM 3ab0NEeBaHUN.

6) cpopmmnpoBaTb NOHMMaHNE 3HAYMMOCTU AOCTUNKEHNIA BUONOTMYECKON HaYKK U
TEXHONOIMN B MPAKTUYECKOM [eATeNbHOCTU YenoBeKa, pPa3BUTUM COBPEMEHHbIX
MeOMULNHCKNX TEXHONOTNIM N arpobnoTEXHONOTUN.



1.2.2. MnhaHupyemble pe3ynbTaTbl 0CBOEeHUA 06Weo0bpa3oBaTenbHOM gucumnamnHbl B cootsetcteumn ¢ ProcC CNO n Ha ocHose

®roc coo
Koa n MnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUNANHDI
HaMmeHoBaHUe
bopmupyembix O6wme? OvcumnnuHapHble?
KomneTeHuuii

OK 01. Bbibupatb
cnocobbl peleHuns
3ajay
npodeccnoHanbHOM
AeATeNbHOCTH
NPUMEHUTENBbHO K
Pa3/INYHbIM
KOHTEeKCTaM

B yacTu Tpy40BOro BOCNUTaHUA:
- TOTOBHOCTb K TpyAy, OCO3HaHME ULEHHOCTU MacTepcTBa,
Tpyaonobue;

- TOTOBHOCTb K aKTUBHOWN AeATEeNbHOCTU TEXHOJIOrMYECKOW U

cou,maanoﬁ HanpaB/1IEHHOCTHU, cnocobHoCTb MHULUMUNPOBATD,

NNaHMPOBaTb W CaMOCTOATE/IbHO  BbIMOAHATL  TaKylo
AeATeNbHOCTb;
- VWHTEpec K pas3anMyHbim chdepam npodeccMoHaibHOM
AeATeNbHOCTH,

OBnageHue yHMBepcanbHbIMM y4€OHbIMW NO3HABATENbHbIMM
AeNCcTBUAMMN:

a) 6a3oBble 0rMyecKue AencTema:

- camocTosiTe/ibHO (GOPMY/NNPOBATb W aKTya/iM3MpoBaThb
npobsemy, paccmaTpmMBaTb €€ BCECTOPOHHE;

- YCTaHaB/MBaTb CYLLECTBEHHbIM NPMU3HAK UM OCHOBAHUA ANA

CpaBHeHUA, Knaccndpmkaumm n 0b6obLeHus;

CcPOPMUMPOBAHHOCTb 3HAHUN O MecTe M poaun buonorun B
CUCTEME Hay4yHOro 3HaHuA; PYHKUMOHANbHOW FPaMOTHOCTM
YyeNIoBEKA A1 PELUEHUS }KU3HEHHbIX Npobiem;

cPOPMMPOBAHHOCTb YMEHMS  PaACcKpbiBaTb  CoAep’KaHue
OCHOBOMONAralWmMx H6UONOTNYECKMX TEPMUHOB U MOHATUN:
KU3Hb, KNETKa, TKaHb, OpraH, opraHuM3m, BuA, MOMNynAuUMs,
sKocuctema, 6buoueHos, buocdepa; metabonmsm (obmeH
BellecTs " romeocTas

npespaleHme aHeprum),

(camoperynaums), buocuHTes 6enka, CTPYKTYpHan

OpraHM3auma XUBbIX CUCTEM, AUCKPETHOCTb, CaMOpPerynsaums,
camoBOCnpousBegeHne (penpoaykuma), HacneacTBEHHOCTb,

M3MEHYMBOCTb, 3HEPro3aBUCUMOCTb, POCT WU pas3BUTUE,
YPOBHEBasA opraHn3aums;

chOPMUPOBAHHOCTL YMEHMA  PaCcKPbIBaTb  COZEpP’KaHue
OCHOBOMONAraloWmMX OMONOTMYECKUX TEOPWUIM U  TUMOTE3:

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeaMeTHble pe3ybTaTbl M3 ®rOC COO (B nocnesHelt pegakumm ot 12.08.2022), bopmupyemsle ob1eo6pazosaTenbHON AUCLUNANHOMN

Z,U,I/ICLI,MI'IHI/IHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcs B cootBeTcTBMM ¢ PFOC COO (B nocneaHel peaakumm ot 12.08.2022)




- onpeaenAatb uenn OeATtesIbHOCTU, 3a4aBaTb MaApPaMeTpbl U
Kputepun nx AoCTUNXKeHunA,
- BbIABNATb

3aKOHOMEPHOCTM W NpoTMBOpeYna B

paccMmaTpmnBaemMbIX ABNEHUAX;

- BHOCWUTb KOPPEKTMBbI B [eATeNbHOCTb, OLEHMBATb
COOTBETCTBME pPEe3y/NbTaTOB LENsAM, OLEHMBATb  PUCKK
nocaeacTBuUi AeATeNIbHOCTY;

- pas3BuBaTb KpPeaTMBHOE MbIlWEHNE TMPU  PeLIEeHUU

YKU3HEHHbIX Npobiem

6) 6a3oBble uccneaoBaTeNbCKue AencTeus:
- BflageTb HaBblkaMW  y4ebHO-UCC/Nen0BaTeNbCKOW U
NPOEKTHOM AeATeNIbHOCTU, HaBblKaMK paspelleHua npobaem;
- BbISIBNATb NPUYUHHO-CNEeACTBEHHbIE cBA3N n
aKTya/iM3MpoBaTb 3aZayy, BblABUraTb rMMNOTE3y ee peLleHus,
HaxoAuUTb  aprymeHTbl  ANA  [OKa3aTenbcTBa  CBOMX
YyTBEPXKAEHWUI, 3a4aBaTb NapaMeTpPbl U KPUTEPUUN PELLEHUS;

- aHa/u3MpoBaTb MNONYYEHHbIE B XO4Ee PeLeHUs 3a4auu
pe3ynbTaTbl, KPUTUYECKU OLEHMBATb WX [JOCTOBEPHOCTb,
NPOrHO3MpPOBaTb U3IMEHEHME B HOBbIX YC10BUAX;

- YyMeTb MepeHOCUTb 3HaHWA B MO3HaBaTe/IbHYlD W
NpaKTUYecKyt 061acTu }KU3HeAeATeNbHOCTH;

- YMeTb WHTErpMpoBaTb 3HAHWA W3 pPasHbIX NPeaAMETHbIX
obnacrten;

- BblABUraTb HOBble WAeWn, npeanaraTb OPUTMHaNbHbIE
noaxoAbl U peleHus;

- €cnocobHOCTb WX WCNONb30BaHMA B MO3HaBaTeNbHON U
CoLMaNbHOW NpPaKTUKe

KNEeTOYHOM, XPOMOCOMHOMN, MYTaLUMOHHOW, 3BOJIOLMOHHON,
NPOUCXOXKAEHUA }KU3HN N YENOBEKA;
yMeHuUA

chopMmnpPOBaHHOCTb PaCcKpbIBaTb

OoCHoBoOrMonarawwme buonornyeckmne 3aKOHbI n
3akoHomepHocTH (I MeHaens, T. MopraHa, H./. Basunosa, 3.
lekkena, ®. Miwonnepa, K. bapa), rpaHuLbl UX MPUMEHUMOCTH
K XXMBbIM CUCTEMAM;

npuobpeTteHne onbiTa MNPUMEHEHMA OCHOBHbIX METOZ0B
Hay4yHoOro 6uonoruu:

NO3HaHWA, MCNOJZIb3YyEMbIX B

Ha6J'IIOLI|eHVIF| N onncaHnAa XKuBbiIX CUCTEM, NpoLeccoB WU

ﬂBﬂeHMﬁ; opraHnsauunn w”n nposeneHnA 6ruonornyeckoro
SKCNEepPUMEHTa, BblABUXEHNA rmnoTes, BblAB/IEHNA
3aBUCUMOCTU mexagy nceneayembimun Be/IMYNHaMMNY,

0O6bACHEHUA MONYYEHHbIX PE3YNbTAaTOB U GOPMYNMPOBaAHUA
BbIBOAOB C MCMO/Ib30BAHMEM HaAyYHbIX MOHATWUIA, TEOPUN WU

3aKOHOB;
CPOPMMPOBAHHOCTD  YMEHMA  BbIAENATb  CYL,ECTBEHHbIe
NPU3HAKNM BUPYCOB, KJIETOK MPOKAPUOT W  3YKapUOT;

OAHOKNETOYHbIX N MHOIFOKNETOYHbLIX OpraHM3Imos, BWAOOB,

H6MoreoL,eHo30B M 3KOCUCTEM; OCOBEHHOCTM MpPOLLECCOB
obMeHa BeWEeCcTB W MNPeBPAWEHNA 3SHEPIUM B  KIETKE,
doTOCMHTE3a, NNACTUYECKOTO W 3SHepretTuyeckoro obmeHa,
XeMOCMHTEe3a, MUTO3a, Meno3a, ON1040TBOPEHUA, PA3BUTUA U
Pa3sMHOMEeHUA, WHOMBUAYANbHOTO Pa3BUTUA  OPraHM3ma
(oHTOreHesa), 6opbbbl 3a CyL,EeCTBOBAHWE, E€CTECTBEHHOIO
oTb0pa,

BMA006pasoBaHus, npucnocob61eHHOCTH

OopraHnM3moB K cCpeae O6MTaHVIFI, BIMAHNA KOMIMOHEHTOB

3KOCUCTEM, AHTPOMOrEHHbIX U3MEHEHUIN B 9KOCUCTEMAX CBOEN




MECTHOCTW, KPYroBOpOTa BELLECTB U NPEBPALLEHME IHEPTUN B
buocoepe;
chOpPMMUPOBAHHOCTb YMEHUA pellaTb 61UoorMyeckne 3agaun,

COCTaBNATb reHoTunnyeCkne Cxembl CKpewmnsaHnAa ONA

Pa3HbIX TUNOB HacneaosaHWA MPU3HAKOB Yy OPraHUM3mos,

COCTaBNATb CXembl nMnepeHoCa BewectB W 3HeprMn B

akocuctemax (Lenu NMTaHus, NULEBble ceTn)

OK 02.
Ncnonb3osaTb
COBpPEMEHHble
cpencTBa NOMUCKa,
aHanusa u
WMHTepnpeTaumn
nHpopmaumm n
MHOOPMALMOHHbBIE
TEXHONOMNU ANA
BbINONHEHMA 3344
npodeccnoHanbHoM
AeATeNbHOCTH

B 061acTU LLEHHOCTU HAYYHOrO NO3HAHUA:
- chOpMMPOBAHHOCTL MWPOBO33PEHMA, COOTBETCTBYHOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTMA HAYKM M 06LLECTBEHHOM

KYAbTyD,
MmecCTa B

NPaKTUKK, OCHOBaAHHOTO Ha Ananore

cnocobcTBytoWEero OCO3HAHUIO CBOEro
NOZINMKY/IbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM M UYMTATENIbCKOM KYNbTypbl
KaK cpencTBa B3aMMOAENCTBUMA MeXAy N0AbMU M MO3HaHUA
MUPa;

- OCO3HaHWEe LEHHOCTU Hay4YHOWN AeATeNbHOCTWU, FTOTOBHOCTb
OCYLLEeCTB/ATb NPOEKTHY0 n nccnenoBaTeNbCKYO
OEeATeNbHOCTb MHAMBWAYANbHO U B Fpynne;

OBnageHue yHMBepCcanbHbIMU y4€OHbIMW NO3HABATENbHbIMM
AeNcTBUAMMN:

B) paboTa c uHpopmauymeii:

- BafeTb HaBblKaMM NoNyYeHUs MHGOPMaL MM U3 UCTOYHMKOB
pa3HbIX TUMOB, CAMOCTOATE/IbHO OCYLLECTBAATL MOUCK, aHaNu3,
CUCTEMATU3AUMIO U UHTepnpeTaumio MHGOPMaLMK PA3/IUYHbIX

B1AO0B 1 GOpM NpeacTaBaeHUs;

CPOPMMPOBAHHOCTD  YMEHUN  KPUTMYECKM  OLEeHMBATb

MHPOPMaLMo BUONOFMYECKOTO COAEPKAHWUSA, BKIHOYAOLLYHO
nceBAOHaYYHblE 3HAHMA M3 PA3/INYHbIX UCTOYHMKOB (CcpeacTBa
MaccoBOi WMHPOPMaLMM, HAy4yHO-MOMNYAAPHbIE MaTepuansbl);

MHTEPMNPETNPOBATb 3TNU4YeCKune aCnekKTbl COBpPEMEHHbIX

uccnegoBaHui B buonorun, meauumHe, OUOTEXHONOMUU;

paccmaTpmBaTb rnobanbHble 3KO/IOrMYECKUe I'IpO6I'IeMbI

coBpeMeHHOCTH, GOpPMMPOBATL MO OTHOLIEHUIO K HUM

COBCTBEHHYO MO3ULMIO;

chOpMMPOBAHHOCTbL  YMEHWI  co3gaBaTb  COBCTBEHHble

NMUCbMEHHbIE U YCTHble coobLLeHnA Ha OcHOBe Broornyeckom
MHPOPMALMM U3 HECKONbKUX

MCTOYHUMKOB, rPamoTHO

MCNO/1Ib30BaTb NOHATUIHbBIN annapaT buonormn




- co34aBaTb TEKCTbl B pPas/nyHbIX PopmaTtax C y4yeTom
Ha3HayeHua MHPoOpMaLUKM M LEeneBon ayauTopuu, Bbibupas
onNTMManbHyto Gopmy NpeacTaBNeHUA U BU3yaIn3aLmu;

- OLeHMBaTb AOCTOBEPHOCTb, IETUTUMHOCTb MHDOPMaLMK, ee
COOTBETCTBME NPaBOBbIM M MOPaSIbHO-3TUYECKUM HOPMAM;

- NCNo/sib30BaTb cpeacTsa NHPOPMALMOHHbBIX "
KOMMYHUKALMOHHbIX TEXHONOTMA B PELUEHUN KOTHUTUBHDIX,
KOMMYHUKATUBHbIX U

OpraHn3aynoHHbIX 3a4a4 C

cobntopeHnem TpeboBaHwM 3PrOHOMMKM, TEXHUKM
6e30MacHOCTU, TUrMeHbl, pecypcocbeperkeHns, NPaBoOBbIX M
3TUYECKMX HOPM, HOPM MHGOPMALMOHHOM He3onacHoOCTH;

- BNaZeTb HaBblKaMW Pacno3HaBaHUA U 3alWmMTbl MHGOPMaLUN,

MHbOPMaLMOHHON 6e30MaCHOCTM NIMYHOCTH

OK 04. 3¢deKTmBHO

B3aMMO/elCcTBOBaTb
" paboTaTb B
KONNeKTunBe n
KoMaHge

- TOTOBHOCTb K CaMOpPa3BUTUIO, CaMOCTOATE/IbHOCTU U
camoonpegeneHuto,
-oBageHune HaBblKaMu y‘-le6HO-VICCJ'Iep,OBaTeI'IbCKOVI,

NPOEKTHOMN U COLMaNbHOM AeATENbHOCTY;

OsnapgeHue YHUBEpPCaNbHbIMU KOMMYHUKATUBHbIMU
aeucrtesmamum:

r) coBMmecTHaA AeATeNbHOCTD:

- NMOHMMaTb U UCMNO/b30BaTb MPEMMYLLECTBA KOMaHAHOMW M

MHOMBUAYANbHOM paboTbl;

- NPUHUMATb uenun COBMECTHOM AEeATENbHOCTH,
OopraHn3oBbiBatb U KOOPAMHUPOBATb AGVICTBMH no ee
AOCTUXKEHUNIO: COCTaB/IATbL NJ1aH ,CI,GVICTBMH, pacnpenenato

PO/IN C YYETOM MHEHWUIN YYaCTHUKOB OBCYKAaTb pe3y/bTaTbl
COBMECTHOM paboThbl;

an06peTeHMe OonbiTa MNpUMEHEHNA OCHOBHbLIX METOo40B
Hay4HOro NMO3HaHWUA, MCNOJIb3yeMbIX B 6uonoruu:
Ha6}1}0ﬂ,EHMFI N OonNncCaHmAa XuMBbIX CUCTEM, NpouUeCCoB WU

ABJIEHUM; OpraHus3auMm u npoBeaeHua 6KoIorMyeckoro
3KCNEPUMEHTAa, BbIABUKEHUA rmnores, BbIAAB/IEHUSA
33aBMCMMOCTH MeXay  uccneayemMbiMu BE/IMUYMHAMMU,

06bACHEHNA MONYYEHHbIX Pe3ynbTaToB U GOPMYyNMPOBaAHUA
BbIBOLOB C MCMOJ/Ib30BAHMEM HAYYHbIX MOHATUMN, TEOPUN WU
3aKOHOB




- KOOpPAMHWPOBaATb W BbINOAHATL paboTy B yCA0BUAX

peanbHoro, BUPTYa/IbHOrO n KOMOWHMpPOBaAHHOIO
B3aMMOAelncTBuS;

- OCYLLEeCTBNATb MO3WUTMBHOE CTpaTernyeckoe noBeAeHWe B
Pa3NIMYHbIX  CUTyauusax, NposBAATb  TBOPYECTBO n
BOoOOpaxKeHue, 6biITb UHULMATUBHBIM

OsnapgeHue YHUBEpCanbHbIMMU perynaTtMsHbiMmu
aeucrtesmamum:

4) npuHATHe ceba n apyrux noaen:

- MPUHUMATb MOTMBbI M apPryMeHTbl ApYyrux Atogen npu
aHanu3e pe3ybTaToB AEATE/IbHOCTY;

- NP13HaBaTb CBOE NPABO U NPABO APYruX JIOAEN Ha OLNOKY;

- pa3BMBaTb CNOCOBHOCTb NOHUMATL MUP C NO3ULUKU APYTrOro
yesnoBeKa

OK 07.
CoaencresoBaTb
COXPaHEHWIO
OKpYyKatoLle
cpenpl,
pecypcocbeperkeHun
t0, NPUMEHATb
3HaHuA 06
N3MEHEHUMN
KAMMaTa, NPUHLUMUNbI
b6epexknnBoro
npou3BoACTBa,
apdeKkTMBHO
[encTBoBaTh B
Yype3BblYaMHbIX
CUTyaumax

B 06.1acTh 3KONOrMYECKOro BOCNUTaHUA:

- cbOpPMMPOBAHHOCTb IKONOTMYECKON KyNbTypbl, MOHUMaHKE
BANAHUA COLMANbHO-3KOHOMMYECKMUX  MPOLLECCoB Ha
COCTOSIHWE MPUPOAHOM W COUMaZbHOM cpeabl, OCO3HaHue
rnobanbHOro xapakTepa 3KOI0rMYECKMX Npobnem;

- NIAHUPOBAHME U OCYLLECTBJIEHNE AENCTBUIA B OKPYKAIOLLLEN
cpege Ha OCHOBe 3HaHMA Uenel YCTOMYMBOro pasBUTMA
yenoBeYecTBa;

aKTUBHOE nencTesun,

Henpuatune NPUHOCALLNX

Bpes
OKpy*Katowen cpeae;

- YMeHMWe NporHo3mpoBaTtb HebnaronpuaATHbIE 3KOIOrnMYecKme
nocneacTBnA NpeanpuHUMaeMbiX 4eNCTBUIA, NpeaoTBpalLaTh

ux;

cPOPMMPOBAHHOCTb YMEHMA NPUMEHSATL NONYYEHHbIE 3HAHUA
Ana 06bACHEHMA BMONOrMYEeCcKUX NPOLLECCOB U ABNEHUI, ANA
NPUHATMA NPAKTUYECKUX PEeLleHU B NOBCEAHEBHOM KU3HU C
uenoto obecneyeHnAa 6€30MaCHOCTU CBOEro 340pPOBbA U
300pOBbA OKpYXKalWmMx nogen, cobnogeHna 340pOBOro
06pa3a *K13HM, HOPM FPaMOTHOIO NOBEAEHUA B OKPYKAIOLLEN
NpPUPOAHOWM cpeae; NoOHMMaHue HeobXxo4MMOCTH
MCNO/Ib30BaHNA OOCTUMKEHWIA COBPEMEHHOM 6uonornm wu
H6MOTEXHONOTNI ANA PALMOHANBHOMO NPUPOAONOAb30BAHUA

10



- pacwunpeHune OnbITa AeATeNbHOCTU 3KO/I0TMYECKOM
HanpaB/1€HHOCTU;

- OBNageHWe  HaBblkamu  y4ebHO-McC/ea0BaTe/IbCKOM,
NPOEKTHOM N COLMNANBbHOMN AeATENbHOCTH

11



2. CTPYKTYPA U COLEPXAHME OBLLEOEPA30OBATE/IbHOM AUCLUMIUHDI

2.1. 06vem aucumMnanHbI U BUAbI yuebHOo paboTbl

Bua yuyebHoii pabotbl

O6bem B yacax

0O6bem obpasoBaTesibHOM NporpamMmmbl AUCLUMJIUHDI 55

B T.u.

OcHOBHOe copepXKaHue 72

BT. Y.

TeopeTuyeckoe obyyeHue 40
B T.4. NpodeccMoHaNbHO-OPUEHTUPOBAHHOE COAEPKAHNE 2

NpakTUYecKme 3aHATUA 20
B T.4. NpodeCcCcMOoHaNbHO-OPUEHTUPOBAHHOE COAEpPKaHMe 8

nabopaTopHble 3aHATUA 4
B T.4. NpodeCccMoHaNbHO-OPUEHTUPOBAHHOE COAEPKAHNE 2

KoHTponbHas pabora 6

MpomekyTouHasa aTTectaums (3aver) 2
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2.2. TemaTUUeCKUiA NNaH U coaepKaHue AUCLUUNANHDI

HaumeHoBaHue | CopepkaHue yueb6HOro matepuana (ocHoBHoe U Npo¢decCUOHANbHO-OPUEHTUPOBAHHOE), NabopaTopHble | O6bem | Popmupyembie
pasaenos u Tem M NpaKTUYECKUE 3aHATUA, NPUKNAAHON MoAYb (NPYU HaANYUK) yacos KoMneTeHLum
1 2 3 4
Paspen 1. Knetka — CTpyKTYpHO-PYHKLMOHANbHAA e4UHUL,A YKUBOrO 14
Tema 1.1. OcHoBHOe coaepXKaHue 1 OK2
Buonorusa Kak TeopeTtuyeckoe obyuyeHue: 1
HayKa. O6uwan CoBpemeHHble 0Tpacn BUONOrMYecknx 3HaHn. CBA3b 6MONOrMK C APYTMMU HayKamu: BUoxmmus,
XapaKTepuUcTukKa |6uodursmka, bUoHMKa, reHoreorpadpus u ap. Ponb n mecto 6uonornm B GopmmpoBaHnUM COBPEMEHHOM
YKU3HU Hay4YHOW KapTMHbI MMpPa. YPOBHM OpPraHM3aumm }Knsoi matepun. O6LLan XapaKTepUCTMKA KMU3HM, CBOMCTBA
YKMBbIX CUCTEM. XMMUYECKMUM COCTaB KNETOK
Tema 1.2. OcHoOBHOe coaepiKaHue 5 OK-1
CTpYKTYypHO- TeopeTuyeckoe obyuyeHue: 2 OK-2
dyHKuMoHanbHa | KnetouHas teopus (T. WeanH, M. LWneinaeH, P. Bupxos). OCHOBHbIE NONOMEHUA COBPEMEHHOMN KNETOYHOM OK-4
A opraHM3saums Teopuun. TUnbl KNETOYHOM OPraHU3aLMK: NPOKAPUOTUYECKUIN N 3yKapNOTUYECKMA. OQHOKNETOYHbIE U
KNeToK MHOTOK/IeTOYHble OpraHM3mbl. CTpoeHMe NPOKAPNOTUYECKOM KNeTKU. CTpoeHMEe 3YKapMOTUYECKOMN KNETKN.
HekneTouHble popMbl KK3HU (BMpPYCbl, GakTeprodarn)
NabopaTopHbie 3aHATUA: 1
MpuobpeTeHne onbiTa NPUMEHEHMA TEXHUKU MUKPOCKONMPOBAHUA NPU BbINONHEHUW NabOPaTOPHbIX
paboT:
NabopaTtopHan
1. JTabopaTtopHas paboTa «CTpoeHMe KNeTKM (pacTeHUA, XKUBOTHbIE, TPUObI) M KNETOYHbIE BKIOYEHUA
(Kpaxman, KapoTMHOMAbI, XTIOPONAACTbI, XPOMOMAACTbI)»
MoarotoBka MUKponpenapaTos, HAbAo4EHME C MOMOLLbIO MUKPOCKONA, BbIABNEHME Pa3IMuN MeXaY
n3yyaembimm o6bekTammn, popmynpoBaHue BbIBOAOB
MpakTUyeckne 3aHATUA: 2
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BupycHble n 6aktepunanbHble 3abonesaHma. Obwme NPUHLMNbI UCNONb30BaHWNA IEKAPCTBEHHbIX BELLLECTB.
OcobeHHOCTN NPUMEHEHNS aHTUOMOTMKOB. lNpeacTaBieHne YCTHbIX COODLLEHN C Npe3eHTaumnel,
NMOAroTOB/IEHHbIX MO MEPEYHIO UCTOYHMKOB, PEKOMEHA0BAHHbIX NpenogaBaTenem

Tema 1.3. OcHoBHOe coaepXKaHue 3 OK-1
CTpYKTYypHO- Teopetuueckoe obyueHue: 2 OK-2
dYHKUMOHanbHbI | XpomocomHas Teopua T. MopraHa. CTpoeHre XpOMOCOM. XPOMOCOMHbI Habop K/IETOK, TOMOIOTNYHbIE U
e ¢akTopbl HEromoJ/IorMyHble XPOMOCOMbI, FANAOUAHBIA U AnnaongHbii Habop. HyknenHosble kucnoTbl: JHK, PHK
HacNeACTBEHHOC | HaxOXAeHWe B KNEeTKe, UX CTpoeHne 1 GyHKLMNU. MaTprUHble NPOLLECChl B KETKE: penmKkaums, buocmHTes
™ 6enka, penapauma. FeHeTUYECKMI Kog, 1 ero cBOMCTBa

MpakTUyeckne 3aHATUA: 1

PeweHune 3a4a4 Ha onpegeneHne Nocaeno0BaTelbHOCTU HYKIEOTUAO0B, aMUHOKMCAOT B HOPME U B C/lyvae

M3MEHEHMA NOCNea0BaTENbHOCTM HyKNeoTuaos JHK
Tema 1.4. OcHoOBHOe coaepiKaHue 2 OK-2
ObmeH Bewects | TeopeTuyecKkoe obyueHue: 2
M npespawieHne | MoHATMe meTaboansm. AccuMnaLMA N AUCCUMUAALMA — ABE CTOPOHbI MeTaboinama. Tunbl obmeHa
3Hepruu B BELLECTB: aBTOTPOGHbIN U reTepoTpodHbIN, a3PObHbIN U aHaspPobHbIN. MaacTuyeckuin obmeH. PoTocUHTES.
KneTtke XemocuHTes
Tema 1.5. OcHoOBHOe coaepXKaHue 2 OK-2
YKu3HeHHbI1 TeopeTuueckoe obyyeHue: 2 OK-4
LUK KNETKU. KneTouHbI uMKA, ero nepmoabl. MUTO3, ero ctagmm 1 npomcxogaiwme npoueccbl. buonornyeckoe
Muros. Meiio3 3HayeHne mntosa. Meiio3 1 ero ctaguu. NoeeaeHne Xpomocom B meiiose. KpoccuHrosep. bnonormyeckmi

CMbICN MeN03a
KoHTponbHas MoneKynapHbIN ypOBEHb OPraHN3aLumM }KNUBOTO 1
paborta
Paspen 2. CtpoeHue u pyHKLUM OpraHusma 15
Tema 2.1. OcHoOBHOe coaepXKaHue 2 OK-2
CrtpoeHue TeopeTtuueckoe obyueHue: 2 OK-4
opraHusma MHOrokneTo4YHble opraHmamobl. B3aMmocBA3b OpraHoB U CUCTEMbl OPraHOB B MHOTOK/IETOYHOM OpraHmsme.

fomeocTas opraHM3ma M ero NnoAaepKaHme B NpoLecce X1U3HeLeaTeNbHOCTH
Tema 2.2. OcHOBHOe coaepXKaHue 1 OK-2
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dopmbli

TeopeTtuueckoe obyueHue:

pa3sMHOXeHus dopmbl pasMHOXKEHUA opraHnM3moB. becnosoe 1 nonoBoe pasamHoXKeHue. Buapl 6ecnonoro
OpraHusmos pasmHoXxKeHuA. [lonosoe pasamHoXKeHUe. [ameToreHes y }UBOTHbIX. CnepmaToreHes n ooreHes. CtpoeHue

NonoBbIX KneToK. OnioaoTsopeHme
Tema 2.3. OcHoBHOe cogepXKaHue OK-2
OHTOreHes TeopeTuueckoe obyueHue: OK-4
pacTeHuiA, NHamBMAayanbHoOe pa3BUTUE OpPraHM3moB. ImbpuoreHes 1 ero ctagun. NocTambproHanbHbIN NEPUOA.
*KUBOTHbIX U Ctaanun NnocTambpMOHaNbHOTO Pa3BUTMA Y KMBOTHbIX M YenoBeKa. MNpsamoe n Henpamoe passBuTHe.
yesioBeKa Buonoruyeckoe ctapeHune n cmeptb. OHTOreHe3 pacTeHuUi
Tema 2.4. OcHoOBHOe coaepiKaHue OK-2
3akoHomepHoOCT | TeopeTuueckoe obyyeHue: OK-4
M HacnepoBaHMA | OCHOBHble NOHATUA reHeTUKM. 3aKOHOMepPHOCTU 0bpa3oBaHuA rameT. 3akoHbl . MeHaensa

(MoHOrM6pPUAHOE N NOANTMBPUAHOE CKpeLLnBaHne). B3anmoaeiicteme reHoB

MpaKTUYecKue 3aHATUA:

PeweHwne 3aga4 Ha onpeaeneHne BepoOATHOCTU BO3HUKHOBEHWUA HAaCNeACTBEHHbIX NPU3HAKOB MPU MOHO-,

AN-, NOAUTMOPUAHOM M aHANN3UPYIOLLEM CKPELLMBAHUM, COCTAaBAEHNE FTEHOTUMUYECKUX CXEM

CKpelmBaHma
Tema 2.5. OcHOBHOe coaepXKaHue OK-1
CuenneHHoe TeopeTnyeckoe obyueHue: OK-2
Hac/nepoBaHue 3akoHbl T. MopraHa. CuenneHHoe HacneAoBaHMe reHOoB, HapyLleHWe cuenaeHna. HacnepgosaHue
NnpU3HaKos NPU3HAKOB, CLLEMNIEHHbIX C NOJIOM

MpaKTUYecKue 3aHATUA:

PeweHwne 3aga4 Ha onpegenieHne BepOATHOCTU BO3HUKHOBEHWUA HAaCcNeACTBEHHbIX NPU3HAKOB Npu

cuenJieHHOM Hac/ie0BaHUM, COCTaBAEHME TeHOTUMNYECKUX CXeM CKpeLLMBaHMA
Tema 2.6. OcHoOBHOe coaepiKaHue OK-1
3akoHomepHOCT | TeopeTuueckoe obyuyeHue: OK-2
U USMEHUYNBOCTU | N3MeHUYMBOCTb NPU3HAKOB. BMAabl N3MEHUYMBOCTU: HacNeaCTBEHHAA N HEHACeACTBEHHAA. 3aKOH OK-4

rOMONIOTMYECKUX PALOB B HACNEACTBEHHOM M3MeHYmnBocTH (H.U. BaBunos). MyTaunoHHasa Teopusa
N3MEHYMBOCTU. Bnabl MyTaumnii n NpuUmMHbI X BO3HMKHOBEHUSA. KapmuoTun yenoseKka. HacneacrseHHble
3aboneBaHua YenoBeKa. FeHHbIe U XPOMOCOMHble 6one3HM YenoBeka. bonesHu c HacneaCTBEHHOM
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NpeApacno/ioXKeHHOCTbIO. 3HaYeHNE MeANLNHCKON FeHETUKN B NPEAO0TBPALLEHUM U IeYEHUM
reHeTM4yeckmx 3abonesaHuit YenoBekKa

MpaKTUYeCKne 3aHATUA: 1
PeweHune 3a4a4 Ha onpegeneHune Tmna mytauumn npy nepesaye HacneAcTBEHHbIX NPU3HAKOB, COCTaBNEeHME
reHOTUMUYECKMNX CXEM CKpeLLMBaHMA
KoHTponbHas 1
CTpoeHune n GyHKLMN OpraHM3ma
paborta
Paspen 3. Teopua asonouum 6
Tema 3.1. OcHOBHOe coaepKaHue OK-2
UcTtopusa TeopeTuyeckoe obyuyeHue: 2 OK-4
3BO/IIOLMUOHHOIO | lNepBble 3BONOLUMOHHbIE KOHUenuuu (XK.B. lamapk, XK.J1. BloddoH). IsontounoHHan Teopuma Y. apsuHa.
y4yeHums. CnHTEeTUYECKAA TeopUA 3BONOLUN U €€ OCHOBHbIE NOJIOXKEHMUA.
MuKpoasonoum | Mukpossontouma. NMonynsauma Kak aNemeHTapHas eaAnHULA 3BONOUUKN. [eHeTUYecKMe OCHOBbI 3BOIOLMM.
f dnemeHTapHble paKkTopbl 3BOIOLMKN. EcTeCTBEHHbI OTOOP — HanpasAAoWMN GaKTOP 3BONOLUMN.
BuaoobpasoBaHune KaKk pesynbTaT MUKPO3BOIOLMMU
Tema 3.2. OcHoOBHOe coaepXKaHue 2 OK-2
Makpoasonioun | TeopeTuyeckoe obyyeHue: 2 OK-4
. Makpoasontouusa. Popmbl U OCHOBHbIE HanpaBaeHUAa Makpoasontouum (A.H. Cesepuos). MNyTtn
Bo3HUKHOBEHME | gocTMXKeHUus Buonorndyeckoro nporpecca. CoxpaHeHne 6MopasHoobpasua Ha 3emne.
1 passuTtue fMnoTesbl N TEOPUM BO3SHUKHOBEHMUA KU3HU Ha 3eme. MNoasneHne nepsbiX KNETOK U UX 3BOHOLMA.
YKU3HU Ha 3emne | MpoKapuoTbl 1 3YKapuoTbl. MPOMCXOKAEHNE MHOTOKNETOUYHbIX OPraHU3MOB. BOSHUMKHOBEHME OCHOBHbIX
LapCTB 3yKapuoT
Tema 3.3. OcHoOBHOe coaepXKaHue 1 OK-2
MpoucxoxxpeHune | Teopetuueckoe obyyeHume: 1 OK-4
YesioBeKa — AHTpONoOAOrMA — Hayka o Yenoseke. CucTemaTU4ecKoe NoaoXKeHue Yyenoseka. CxoaCTBO U OTAMYMA
aHTponoreHes yenoseKa C MBOTHbIMU. OCHOBHbIE CTAANM aHTPONOreHesa. IBONIOLNA COBPEMEHHOMO Ye0BeKa.
Yenoseyeckune pacbl U UX egMHCTBO. Bpema 1 nyTn pacceneHma 4yenoseKa no naaHere.
Mprcnocob/1eHHOCTb YeNOBEKA K Pa3HbIM YC/I0BMAM cpeabl
Paspen 4. dkonorua 11
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Tema 4.1. OcHOBHOe coaepXKaHue OK-1
dKonoruyeckne | TeopeTuyeckoe obyuyeHue: OK-2
dakropb! u Cpepbl 06MTaHMA OPraHM3MOB: BOAHAA, HA3eMHO-BO34YyLWHAA, NOYBEHHAsA, BHYTPUOPraHM3MEHHas. OK-7
cpeabl X KU3HU Pur3nKo-xmmmnyeckme ocobeHHoCTH cpes 06MUTaHNA opraHnamos. MNprcnocobneHma opraHM3mMoB K KU3HW B

pasHbIx cpeax. MoHATME 3Konornyeckoro gaktopa. KnaccuduKkauma skonornyecknx paktopos. MNpasmao

MmuHUmyma H. JlInbuxa. 3akoH TonepaHTHocTH B. Wendopaa
Tema 4.2. OcHoBHOe coaepXKaHue OK-1
Monynauus, Teopetuueckoe obyueHue: OK-2
coobuiectsa, JKoN0rMyecKasa xapakTepucTmka Bnga n nonynaymm. KoaNormyeckas Huwa Bnga. IKonormnyeckmne OK-7
9KOCUCTEMDI XapakTepucTukm nonynaumm. Coobuwiectsa n akocuctembl. buoueHo3 u ero cTpykTypa. CBA3N mexay

opraHuamamu B buoueHose. CTPYKTYPHbIE KOMMOHEHTbI 3KOCUCTEMbI: NPOAYLLEHTbI, KOHCYMEHTbI,

peayueHTbl. KpyroBopoT BeLLecTB 1 NOTOK SHEePrMm B aKocucteme. Tpopuyeckme ypoBHM

MpaKTuueckune 3aHATUA:

Tpodunueckme yenu n cetn. OCHOBHbIE MOKA3aTeM 3KOCUCTEMBI. BMOMacca n NpoayKumna. IKonorndeckme

nMpammabl Yncen, buomaccobl U sHepruun. MNpasmno NUpamngbl SHepPruu.

PelweHne NpakTUKO-OPMEHTUPOBAHHbIX PACYETHbIX 3343aHNI NO NepeHOCy BEL,ECTBa U SHEepPrumn B

3KOCUCTEMAX C COCTaBNEHUE TPOPMUECKUX Lienen n nupamua 6uomacchl U SHeprum
Tema 4.3. OcHoOBHOe coaepXKaHue OK-1
Bbuocdepa - TeopeTuueckoe obyuyeHue: OK-2
rnobanbHas Buocdepa — KunBaa ob6os04Ka 3emnun. Pa3Butne npeacrasneHuin o buocodepe B Tpygax B.U. BepHaackoro. OK-7
3Kosornyeckasn Ob6nactn 6uocodepbl U ee KOMNOHEHTbI. *KMBOe BelecTBO brochepbl U ero pyHKUMM.
cucrema 3aKOHOMEpPHOCTHM cyulecTBoBaHMUA Buocdhepbl. OcobeHHOCTM Brocdhepbl Kak rNobanbHOM 3KOCUCTEMBI.

OnHamunueckoe paBHoBecue B buocdepe. KpyroBopoTbl BeLLEeCTB U HUOreoxmummyeckmne LKL,

FnobanbHble sKoNOrnMYeckne Npobaembl COBPEMEHHOCTH
Tema 4.4. OcHoOBHOe coaepXKaHue OK-1
BanaHue TeopeTtuueckoe obyueHue: OK-2
AQHTPOMOreHHbIX | AHTpPOMNOreHHble BO3AEMUCTBUA Ha Buocdhepy. 3arpAsHEHNA KaK BUA, aHTPOMNOreHHOro BO34eNCTBUA. OK-4
¢daKTopoB Ha AHTponoreHHble BO34eNCTBMA Ha aTmocdepy. Bosgelictema Ha rugpocoepy. Bosgencrsms Ha amtochepy. OK-7
6uochepy AHTpONOreHHble BO34eNCTBMA Ha BuoTudeckme coobuectsa. YrnybieHHO M3y4yatoTca OTX0Abl, CBA3AHHbIE C MK...

onpeaeneHHon npodeccueir/cneumanbHOCTbIO
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MpaKTnyeckue 3aHATUA:

MpakTnyeckoe 3aHATUE «OTXOAbI NPON3BOACTBAN

*B TOM unucne ﬂpOd)ECCMOHaI'IbHO-OpMeHTMpOBaHHoe cogepiKaHue NPakTn4eCKoro 3aHATUA

MpakTnueckoe 3aHATHe «OTX04bI NpoM3BOACTBa». Ha ocHoBe denepanbHOro KnaccUUKaLUMOHHOTO
KaTanora oTXxo40B OnpeaenATb KNacc ONAacHOCTU OTXOA0B; arperaTHoe cocToaHue u dusnyeckyto popmy
0TX0A,08B, 06pa3yoLWmxca Ha paboyem mecTe / Ha 3Tanax NPOM3BOLACTBA, CBA3AHHbIE C ONpeseIeHHOM
npodeccueii/cneumanbHOCTbIO

Tema 4.5. OcHoBHOe copepXKaHue OK-2
BanaHue TeopeTuyeckoe obyyeHue: OK-4
coumnanbHo- 3p0poBbe 1 ero coctasaatowme. PakTopbl, NOJIOKUTENBHO N OTPULLATE/IBHO BAMSAIOLWIME Ha OPraHMU3m OK-7
3KONI0rNYECKNX yenoseka. NNpobsema TeXHOreHHbIX BO34ENCTBUIM HA 340P0OBbe YeN0BEKA (3N1€KTPOMArHUTHbIE NOAA, MnK...
dakTOopOoB Ha 6bITOBaA XMMKA, N3ObITOYHbIE WYMbI, paguauma u T.n.). Agantaumnsa opraHnama YenoBeKka K pakTopam
3/,0poBbe OKpyKatower cpegpl. MpuHUMnbl popmupoBaHma 3ao0poBbecbeperatoero nosegeHuna. Prsmyeckan
yenoBeKa AKTUBHOCTb M 340pP0Bbe. bMOXMMMUYECKMe acneKTbl PaLMOHANbHOTO NUTAHUA

NabopatopHble 3aHATUA:

NabopaTtopHan paboTa Ha BbIbOp:

1. JTabopatopHana paboTa «YMmcTBEHHaA paboTocnocobHOCTbY

OBnapgeHne meTogamu onpeseneHna nokasartenen ymcTBeHHOM pabotocnocobHoCTH, 06bACHEHME

NONly4eHHbIX pe3ybTaToB U GopMyanMpoBaHME BbIBOAOB (MMCbMEHHO) C MCNOIb30BaHMEM HAY4YHbIX

NOHATUI, TEOPUI U 3aKOHOB

2. NabopatopHas paboTta «BanaHme abnotnyecknx ¢pakTopoB Ha YenoBeKa (HU3KME N BbICOKME
TemnepaTtypbi)»

N3yyeHne mexaHM3MOB aZanTaLmm OpraHM3Ma YeNnoBeKa K HU3KMM M BbICOKMM TemnepaTypam u

06BbACHEHWE NONYYEHHbIX PE3YNbTAaTOB U GOPMYIMPOBaHME BbIBOAOB (MMCbMEHHO) C UCNO/Ib30BAHUEM

Hay4YHbIX MOHATUI, TEOPUIN N 3aKOHOB

*B ToM uncne npodpeccMoHaNbHO-OPUEHTUPOBAHHOE coAepKaHMe N1abopaTOPHOro 3aHATUA

B KauecTBe TpUIrepoB CHUMKAKOLWMX PabOTOCNOCOBHOCTb MCNO/Ib30BATb YC/10BUA OCYLLECTBIEHUA

npodeccnMoHaNbHOM AeATENbHOCTU: WYM, TeMnepaTypa, dusnyeckasa Harpyska u T.4.
KoHTponbHan

TeopeTnyeckne acnekTbl IKONOTMK
pabora
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MpodeccnoHanbHO-OPUEHTUPOBAHHOE coaepKaHue (coaepkaHme NPUKNagHOro moayns)

Paspgen 5. buonorna B XXuUsHu 3 OK-1
Tema 5.1. OcHoOBHOe copepXKaHue OK-2
BuotexHonorun | TeopeTuueckoe copepiKaHue: 1 OK-4
B YKM3HU BuoTexHonorna Kak Hayka 1 npom3soacTeo. OCHOBHblE HanNpaBAEeHUA COBPEMEHHOM BuoTexHonornum. 1 nK...
Kaxporo MeTtoapbl buotexHonornm. O6beKTbl BUOTEXHOIOTMU. ITUKA BUOTEXHONOTMUYECKUX U TEHETUYECKMX

aKcnepmMmeHTOoB. MNpasuKaa nomcka n aHann3sa 6MO3KONOrMYECKON MHGOPMALUM U3 PA3IUYHbBIX MUCTOYHMKOB

(HayyHan 1 yyebHO-Hay4YHasa AnMTepaTypa, CPeaAcTBa MaccoBO MHPopMaLUuK, ceTb UHTEPHET U gpyrue)

MpakTuyeckue 3aHATUA:

Kelicbl Ha aHanu3 MHPOPMALMM O HayUYHbIX AOCTUNKEHUAX B 06/1aCTU FEHETUUYECKMUX TEXHOIOTUIM, K/TIETOYHOM 1

NHXXEHepUu, NULLLEBbIX BUOTEXHONOTMIA. 3aLLnTa Kelca: NpeacTaB/ieHMe pe3yibTaToB pPeLleHns Kelcos

(BbICTYNNEHME C Npe3eHTauunen)

*B ToM uncne npopeccMoHaIbHO-OPUEHTUPOBAHHOE COAEePKaHME NPAKTUUECKOro 3aHATUA 1

OK-1

Tema 5.2.1. OcHoBHOe cogepXKaHue 4 OK-2
bnotexHonorMm | MpakTuyeckne 3aHATUA: OK-4
8 Pa3BuTME NPOMbILNEHHOW BUOTEXHONOIMI U €€ NPUMEHEHME B }KU3HM YE/10BEKA, MOUCK U aHANN3 2 nK...
MPOMBILINEHHOC | 1\, hopmaLMmM U3 Pa3AMUHBIX UCTOYHMKOB (Hay4YHaa U yuebHO-Hay4YHas nnTepaTypa, CPeAcTBa MaccoBOVA
™ MHPopmaumm, ceTb NHTEPHET 1 Apyrue)

KeWcbl Ha aHann3 MHGopMaLMKM O PA3BUTUM NPOMBbILLNEHHOM BMOTEXHONOMUIM (MO rpynnam)

3awmTa Keica: MNpeactaBneHne pe3ynbTaToB PeLeHMA KEUCOB (BbICTYMN/IEHME C NPe3eHTaunen)
MpomexKyToyHasn 2
aTrecrayusa no 3ayer
AUCUMNAINHE
Bcero: 55
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3. YC/I0BUA PEAJIU3ALIUM MPOTPAMMbI OBLLEOBEPA3OBATE/IbHOM
AUNCUMNAWH

3.1. Ana peanusaymum nporpammbl AUCLUNIUHDI A,0/13KHbI 6bITb NPEAYCMOTPEHDI
chepgylowme cneymanbHble NOMeLeHNA:

KabuHet «bnonornm», ocHalweHHbIM obopyaoBaHnem: mebenb, AOCKa, mMen,
HarnagHble nocobus (KomnneKkTbl y4dyebHbix Tabauu, nNNakatoB), TEXHUYECKMMMU
cpeacTBamn  0byvyeHMA: KOMMbIOTEP C YCTPOMCTBAMM BOCMPOM3BEAEHMA 3BYKA,
NPUHTEP, MYNbTUMEAUNHbIA NPOEKTOP C 3KPaHOM, YKasKa-npeseHTep Ans
npe3eHTauunn.

NabopaTtopuAa, ocHaweHHas obopyaoBaHMEM ANA NPOBeAEHUs 3aHATUIA:
MWKPOCKONMbI, CEKYHAOMEpP, TOHOMETp, labopaTopHas nocyaa (NpobupKku, noacTaBKM
ANA NPOBbUPOK, NUHLUETbI, NECOK, CTYNKNU C NecTUKamu, npeamMeTHble U MOKPOBHbIE
CTEKNa, CTEKNAHHbIE Ma/No4YKW, NpPenapoBasibHble WUrAbl, ¢uUAbTpoBasbHaa bymara
(candeTKn), cTakaHbl) TMNEPTOHUYECKMIA PACTBOP X/0pMAaa HaTpuA, 3%-HblA pacTBOp
nepokcuaa BOAOPOAA, PaAcTBOp Moda B MOAMCTOM KanuW, T[AULEPUH, KAYyOHM
KapTodena, NUCT 3n04en KaHaacKoM, nnod pAbuHbl 06bIKHOBEHHOM (psibUHbLI UK
TOMaTa), YK penyaTtbiii, pa3BeeHHble B BOAE APOXKKM);

3.2. UHpopmauymuoHHoe obecneueHne peanmsalmum Nporpammoil

Ona peanusauum nporpammbl  6mMbamnoTeyHbin  poHA obpasoBaTesibHOM
opraHu3aumMm AoNXKeH UMETb NnedyaTHble U/UAKN 3NeKTPOoHHble obpasoBaTesibHbie U
MHOOPMALIMOHHbIE  PecypcCbl, PEKOMEHOOBAHHble  ANA  WCNO/b30BaHMA B
obpa3oBaTeNIbHOM NpPOLLeCCe, He CTapLle NATU IET C MOMEHTA U3aaHuA.

PekomeHayemble neyaTHble U3gaHMA MO peanmsaumnm obueobpaszoBaTenbHOM
AVCUMNANHBI NPeAacTaB/iieHbl B METOAMYECKMX PEKOMEeHZAUMAX MO OopraHusauum
obyyeHus.
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4. KOHTPO/1b U OLEHKA PE3Y/IbTATOB OCBOEHWUA OBLLEOEPA3OBATE/IbHOM
ANCUUNTIUHDbI

KoHTponb U oueHKa pe3ynbTaToB 0CBOEHMA 06W,eobpa3oBaTeibHOM ANUCUMMIUHBI
PacKpbIBalOTCA Yepes ANCUMNAMHAPHbIE pe3y/ibTaTbl, HanpaBaeHHble Ha GopMUpPOBaHUNE
06LWMX M NpodeccroHaNnbHbIX KOMNETEHUMI NO pa3geiaMm U TeEMam CoAepKaHusA y4ebHoro
MaTepuana.

O6was Pasgen/Tema TuN OLEeHOYHbIX MeponNpPUATUA
KomneTeHuums

Paspen 1. Knetka — KoHTponbHana paboTa
CTPYKTYPHO-PYHKLMOHANbHAA «MoneKynsapHbIit ypoBEHb
€AnHULA XKNBOTO OpPraHU3aLnmn }XMBOro»

OK 02 Buonorua kak Hayka. Obuwas 3anonHeHue Tabaunubl C onucaHnem
XapPaKTEPUCTUKA KU3HU MeTOL0B MUKPOCKOMUPOBAHUA C UX
LOCTOMHCTBAMM U HeLOCTaTKaMMu.
3anonHeHue Tabanubl «BKnag y4yeHbix
B pa3BuTUE BMONOTUNY

3anonHeHue cpaBHUTENIbHOM TabANLbI
CXOACTBA U Pas3/INYUMN }KUBOTO U He
}KMBOIO

OKO01 CTpyKTYpHO-PYHKLMOHANbHaA OueHnBaemasa gUCKyCcCUA NO BONPOCam
OK 02 opraHM3auma KNeTok NeKumm

OK 04 Pa3paboTKka MeHTanbHOM KapTbl MO
KnaccudmKaumm KNeTok U UX CTPOEHUIO
Ha NPO- 1 3YKAaPUOTMUYECKMX M MO
LapcTBaM B MUHM rpynnax
BbinonHeHWe 1 3awmTa NnabopaTopHbIX
pabort:

«CTpoeHue KNeTku (pacteHus,
KMBOTHbIE, TPMObI) N KNeTo4YHble
BK/ItOYEHMA (Kpaxman, KapoTUHOUAbI,
X10PONAACTbl, XPOMOMIACTbI)»
MpaKTuyeckoe 3aHATHE.
MpepcTaBaeHme YCTHbIX COOBOLLLEHNI C
npeseHTaumnen, NoAroToBAEHHbIX MO
nepeyHio UCTOYHWNKOB,
pPEKOMEH0BAHHbIX NPenoaaBaTenem

OKO01 CTpYKTypHO-OYHKUMOHaNbHble  |PpOHTANbHbLIN ONpoC

OK 02 daKTOpbl HACNEACTBEHHOCTH PaspaboTka rnoccapwma
PelweHue 3a4ay Ha onpeaeneHue

nocneaoBaTe/IbHOCTU HYKNEeoTUA0B.,
AMUHOKUCNOT B HOPME U B CayYae
M3MeHeHMA Nocaen0BaTeNbHOCTH
HyKneotngos HK
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OK 02

ObmeH BellecTB U
npespalleHme 3Heprum B
KneTke

®PpoHTaNbHbIN onpoc

3anosiHeHMe CpaBHUTENbHOMN TabnLbI
XapPaKTePUCTUK TUNOB 0bMeHa
BeLLecTB

OK 02
OK 04

MU3HEHHbIN LMK KNETKN.
MwuT03. Meiios

ObcyKaeHMe No BONpocam iekumm
Pa3paboTka neHTbl BpemeHu
YKM3HEHHOrO LMKAa

Paspen 2. CtpoeHue n
$yHKUUM opraHusma

KoHTponbHas pabota “CTpoeHue 1
byHKUMM opraHmama”

OK 02
OK 04

CTpoeHue opraH1Mama

OueHMBaeMas gUCKyccua

Pa3paboTka MeHTaNbHOM KapTbl
TKaHel, OpraHoB U CUCTEM OPraHoB
OpraHM3MoB (pacTeHus, }KUBOTHbIE,
YesioBeK) C KPATKOWM XapaKTepUCTUKOM
nx GYHKUMNI

OK 02

dopmbl pasMHOXKeEHMUA
OpraHn3moB

®poHTaNbHbLIN OnNpoc

3anonHeHne Tabanubl C KpaTKoM
XapPaKTePUCTUKOM M Npumepamm ¢popm
pPa3MHOeHMA OpraHM3moB

OK 02
OK 04

OHTOreHes pacTeHUn, }KMBOTHbIX
M YyenoBekKa

Pa3paboTKa NeHTbl BPpEMEHMU C
XapaKTEPUCTMKOM 3TanoB OHTOreHe3a
OTAENIbHOM FPYNMNON *UBOTHbIX U
YyenoBeKa No MMUKpPOrpynnam
Tect/onpoc

CocTaBneHMe KU3HEHHbIX LIUKIOB
pacTeHui No oTaenam (MoxoBuaHbIe,
XBOLLEBUAHbIE, NANOPOTHNUKOBUAHDIE,
roJlIoCeEMeHHble, MOKPbITOCEMEHHbIE)

OK 02
OK 04

3aKOHOMEpPHOCTH
HacnenoBaHUA

PaspaboTka rnoccapusa
PpoHTaNbHbIN ONpPOC

TecT no BONpPOCamM NeKLMm
PeweHue 3apa4 Ha onpegeneHune
BEPOATHOCTU BO3HUKHOBEHUA
HacneACTBEHHbIX NPU3HAKOB Npu
MOHO-, An-, NOANTMBPULHOM 1
aHAZIN3UPYIOLLEM CKPEeLLMBaAHUW,
COCTaB/IEHME FTEHOTUMUYECKUX CXEM
CKpeLMBaHu1A

OK 01
OK 02

CuenneHHoe HacneaoBaHme
NPU3HaKoB

Tect
PaspaboTka rnoccapus
PeweHue 3a4a4 Ha onpegeneHune

BEPOATHOCTN BO3HUKHOBEHMUSA
HacNeACTBEHHbIX NPU3HAKOB Npu
CUENNeHHOM Hacnea0BaHuu,
COCTaB/IEHME FEHOTUMUYECKUX CXEM
CKpelmBaHua
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OK 01

3a KOHOMEPHOCTU N3MEHYNBOCTU

TecrT.

OK 02 PeweHue 3apa4 Ha onpeaeneHue TMna
OK 04 MyTaLMKM Npu nepeaade
HAacNeACTBEHHbIX NPU3HAKOB,
COCTaBaeHMNE FEHOTUMUYECKUX CXEM
CKpelmBaHmA
Paspen 3. Teopusa asontoumm KoHTponbHas paboTa “Teopetuyeckme
acnekKTbl 3BOJIOLMU }KN3HM Ha 3emne”
OK 02 UcTopuna aBoNtOLMOHHOTO ®PpoHTanbHbIM onpoc
OK 04 yyeHusa. Mukpossoaouma Pa3spaboTKa rnoccapuma TepMUHOB
Pa3paboTKa NeHTbl BpEMEHM Pa3BUTUA
9BO/IIOUMOHHOIO Y4eHMA
OK 02 Makpoasoawouus. OueHnBaemas gUCKyccua:
OK 04 BO3HMKHOBEHME U pa3BUTUe MCNONb30BaHNE aPryMeHTOB,
YKU3HU Ha 3emne 6ronornyeckoi TEPMUHONOTUN U
CMMBOIMKM ONA 0,0KA3aTEIbCTBA
poAcTBa OPraHM3MOB Pa3HbIX
CUCTEMATMYECKUX rpynn
Pa3paboTKa NeHTbl BpeMeHu
BO3HMKHOBEHMA U Pa3BUTUA }KU3HU HA
3emne
OK 02 MpouncxoxaeHne YenoBeka — ®PpoHTanbHbIN onpoc
OK 04 aHTponoreHes Pa3paboTKa neHTbl BpEMEHMU
NPOUCXOXKAEHMA YeNoBeKa
Pasgen 4. 9konorusa
OK 01 JKonornyeckne GakTopbl n TecT nNo aKoNorn4yecknm pakTopam u
OK 02 cpeabl XNU3HU cpefam XM3HN OPraHU3mMoB
OK 07
OKO01 Monynauwns, coobuiecTsa, CocTaBneHme cxem KpyroBopoTa BeLLecTs,
OK 02 3KOCUCTEMDI NCNonb3ysa maTepuasbl NEKLUN
OK 07 PelweHne npakTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3a4aHWNI NO NepeHocy
BELLLeCTBA M SHEPTMM B IKOCUCTEMAX C
CcoCTaB/ieHMe TPOPUUECKMX Lenen n
nupammg, Guomaccol U sHeprum
OKO01 Buocdepa - rnobanbHas OueHuBaemasn auckyccma
OK 02 9KO/I0rMyecKkaa cuctema Tect
OK 07
OKO01 BnnaHue aHTpONOreHHbIX Tect
OK 02 dakTopoBs Ha buocdepy MpaKkTnueckasa pabora “OTxoabl
OK 04 npoussoacTea”
OK 07
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OK 02

BanaHmne coymanbHo-

OueHuBaemas Auckyccma

OK 04 3KONOrMYecKnx GpakTopos Ha BbinonHeHne nabopatopHoi paboTbl Ha

OK 07 3/,0pOBbe YeNoBeKa BbIBOP:
"YmcTBeHHas paboTtocnocobHocTh",
"BansHune abnotnyeckmx ¢pakTopoBs Ha
yenoseka (HM3KNE M BbICOKUNE
TemnepaTtypsbl)"

Paspen 5. buonorna B XXUsHu 3awmTa Keica: npeacTaBaeHme

pPe3ynbTaToB pelleHns Kencos
(BbICTYyNNEHME C Npe3eHTaunen)

OKO01 BroTexHo10rMm B *U3HU BbinonHeHue Keica Ha aHanu3

OK 02 KaXKaoro MHPOPMALMM O HAYUYHbIX AOCTUKEHUAX

OKO04 B 06/1aCTU reHETUYECKNX TEXHOJIOTUNA,
KNETOYHOMN UHXKEHEPUU, MULLLEBDIX
6uoTexHonorni (no rpynnam),
npeacTaBieHne pe3y/ibTaToB peLleHns
Keincos

OKO01 MpombiwneHHas buoTexHonorma |BbinofHeHWe Kelica Ha aHanAu3

OK 02 MHGOPMaLMM O Pa3BUTUM

OK 04 NPOMbILWAEHHON 6roTexHonorui (no
rpynnam), npeactaBaeHne pesynbTaTos
pelleHns Kencos

OKO01 CoumanbHO-3TUYECKME acneKTbl |BbinosiHeHWe Keilca Ha aHanus

OK 02 buoTtexHonorui NHPopmaumm 06 ITUYECKNX acneKkTax

OK 04 pa3BUTMA BUOTEXHONOMIA (MO rpynnam),
npeacTaBieHne pe3y/ibTaToB peLleHns
Keincos

OKO01 BUOTEXHONOTUKN U TEXHUYECKNEe |BbiNnoNHeHMe Kelica Ha aHanu3

OK 02 cucTeMbl nHbOpMaLMKM O Pa3BUTUA

OK 04

6MOTEXHONOTMI C MPUMEHEHUEM
TEXHUYECKMX CUCTEM (Mo rpynnam),
npeAcTaBieHne pe3ybTaToB peLleHnn
Kencos
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