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1. OBLLIAAA XAPAKTEPUCTUKA MPUMEPHOMN PABOYEN NPOTPAMMDI
OBLLEOBPA30OBATE/IbHOW AUCUUN/IUHBI «BUONIOTUA»

1.1. MecTo gucuuMnaunHbI B CTPYKType obpasoBaTenbHOM nporpammbi CMO

ObuweobpasoBaTenbHaa AncunnamHa «bnonorma» nsyyaetca Ha 6a3oBom ypoBHe
B obuweobpasoBaTtenbHOM UWMKAe y4yebHOro nsiaHa OCHOBHOM NpPodeccUOHaNbHOM
o6pa3oBaTe/IbHOM NPOrpammbl BCEX YKPYMHEHHbIX FPYNN crneunanbHoCcTel

38.02.01»DxoHoMuKa U OyXTanTepcKuil y4eT(Io OTpacisiM)
38.02.08 «Toprosoe nien0»
40.20.04 «ropuctpyaeHIMD

TpyaoeMKoCTb AMcuMnAnHbl «Buonorns» Ha 6asoBom ypoBHe cocTasnser 72
Yyaca, M3 KoTopblx 12 4acoB BKAOYAeT nNpodeccnoHaIbHO-OPUEHTUPOBAHHOE
cofeprkaHue, ycuampawwee MNPoPecCUOHaANbHYD COCTABAAIOWYH MO KOHKPETHOM
npodeccum nnn cneumanbHOCTH B 3aBMCMMOCTH oT ®droc cno
npodeccun/cneumanbHOCTy.

MpodeccMoHanbHO-OPUEHTUPOBAHHOE COAEPKAHNE peannsyeTca B NPUKIALHOM
moayne (pasgen 5 “Buonorva B uU3HKU”) Aansa Bcex npodeccuir/cneymanbHocTert Ha
MaTepuane KencoB, CBA3AHHbIX C aHAIM30M MHDOPMALMKN O PA3BUTUU U NPUMEHEHUN
buotexHonormm no oTtpacnam  byaywen npodeccUoHaNbHON  AeATeNbHOCTU
obyvatowmxca. Kpome TOro, npodeccuoHanbHO-OPMEHTUPOBAHHOE COAEprKaHue
y4uTbIBaETCA B pasaene 4 “3konorma” npu BbINOAHEHMM NabopaTOPHbIX M MPAKTUYECKMX
paboT, cBA3aHHbIX C OyayLen npodeccMoHanbHOM AeATENbHOCTbIO 0OyYatoLMXCA.

Mepuon obyyeHMa UM pacnpegeneHne nNo  CemecTpam  onpegenset
obpa3oBaTesibHAsA OPraHM3auuA CaMOCTOATENbHO, C Y4ETOM NOTrMKM POpMMPOBAHMA
npegmeTHbIX  pe3ynbTatoB, 06WMX M NpodeccMoHaNbHbIX  KOMMNETEHLMUN,
MeXKNpeaMeTHbIX CBA3EN C APYrMMKM  AUCUMNAMHAMKM 06Lieobpas3oBaTe/ibHOroO U
obuenpodeccnoHanbHOro UMKA0B y4ebHOro nnaHa.



1.3. Llenn 1 nnaHupyembie pe3yabTaTbl 0OCBOEHUA AUCLUNNUHDI:

Uenb: d¢opmupoBaHMe y CTYAeHTOB NpeacTaBNAeHUA O  CTPYKTYpHO-
OYHKUMOHANbHOM OpraHM3aLmnm KMBbIX CUCTEM PA3HOM0 paHra Kak OCHOBbI MPUHATUA
peLleHnN B OTHOLEHMN 0O6BEKTOB KMBOM NPUPOAbLI U B MPOU3BOACTBEHHbIX CUTYaALLUAX.

3apaum:

1) cdopmmnpoBaTb NOHMMaHME CTPOEHUA, MHOF006pPa3nA U 0COBEHHOCTEN KUBbIX
CUCTEM PA3HOro YPOBHS OpraHM3aLmMmn, 3aKOHOMEPHOCTEN NPOTEKAHMA BMONOTNYECKNX
NMPOLLECCOB U ABNEHUA B OKpYKalowelh cpeae, LeNOCTHON HAy4yHOM KapTUHbI MUPa,
B3aMMOCBA3M M B3aMMO3aBUCMMOCTMN €CTECTBEHHbIX HAYK;

2) pa3BuTb yYMeHUA onpefenATb XMBble 0OBLEKTbI B Npupoae; NPOBOAMUTL
Habao4eHUA 3a 3KOCMCTEMaAMM ANA BbIABNEHUA €CTeCTBEHHbIX WM aHTPOMOreHHbIX
N3MEHEHWUI, MHTEPNPETUPOBATbL PE3yAbTaTbl HAbAOAEHNA,

3) cdopmumpoBaTb HaBbIKM  NPOBEAEHUA  MPOCTEMWNX  OMONOrMYECKUX
3KCNepMMeHTaNbHbIX UccaenoBaHui ¢ cobntogeHnem npasma 6e3onacHoro obpalleHms
c 06beKTamm n 0bopyaoBaHUEM;

4) pa3BUTb YMEHMA UCNONb30BaTb MHPOPMALUUIO BMONOrMYECKOro XxapaKktepa u3
Pa3/INYHbIX NUCTOYHUKOB;

5) cdopmunpoBaTtb ymeHUA NPOrHO3MPOBATb NOCAEACTBMA CBOEN AEATE/IbHOCTM MO
OTHOLIEHUNIO K OKpyKatowen cpene, cobCTBEHHOMY 340pOBbH; OOOCHOBbLIBaTL M
cobntoaatb mepbl NPOPUNAKTUKM 3ab01eBaAHUN.

6) copmmnpoBaTb NOHMMAHME 3HAYMMOCTU LOCTUNKEHUN BUONOTNYECKON HAYKN U
TEXHONOIMIN B MPAKTUYECKOM [AeATeNbHOCTU YeNoBeKa, pPa3BUTUM COBPEMEHHDIX
MeANLMHCKUX TEXHONOTNI N arpobNOTEXHOIOTUN.



1.2.2. NnaHupyemble pe3ynbTaTbl 0CBOEHUA 06Leo0b6pasoBaTenbHOM gucuunanHbl B cootseTctBumn ¢ ProC CMO u Ha ocHoBe

®roc coo
Koa n MnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUNANHDI
HaMmeHoBaHUe
dopmupyembix O6uwume! OvcumnanHapHble?
KomneTeHuuii

OK 01. Bbibupatb
cnocobbl peleHuns
3ajay
npodeccnoHanbHoOM
AeATeNbHOCTU
NPUMEHUTENBLHO K
Pa3/INYHbIM
KOHTEKCTaM

B yacTu Tpy40BOro BOCNUTaHUA:
- TOTOBHOCTb K TpyAy, OCO3HaHME LEeHHOCTM MacCTepCTBa,
Tpyaonobue;

- TOTOBHOCTb K aKTUBHOWN AeATEeNbHOCTM TEXHOJ/IOrMYECKOM U

cou,maanoﬁ HanpaB/1EHHOCTHU, CNocobHOCTb MHNUNNPOBATD,

NNaHMPOBaTb W  CaMOCTOATE/IbHO  BbINOAHATL  TaKylo
AeATeNbHOCTb;
- VWHTEpec K pas3anMyHbim chdepam npodeccuoHaibHOM
AeATeNbHOCTH,

OBnageHue yHMBepcaibHbIMMU Yy4€OHbIMW NO3HABATENbHbIMM
AeNCcTBUAMMN:

a) 6a3oBble I0rMyecKue AencTema:

- camocTosTeNibHO (GOPMY/NNPOBATb W aAKTya/iM3MpoBaThb
npobsemy, paccmaTpuBaTb €€ BCECTOPOHHE;

- YCTAHABAUBATb CYLLECTBEHHbIM NPU3HAK UM OCHOBAHUA ANA

CpaBHeHUA, Knaccndpmkaumm n obobLeHns;

cPOPMMPOBAHHOCTb 3HAHWN O MecTe M poau buonorum B
CUCTEME HaY4YHOro 3HaHUA; PYHKUMOHANbHOW FPaMOTHOCTU
YyeNIoBEKa A1 PELUEHUS X KU3HEHHbIX Npobaem;

cOPMMPOBAHHOCTb YMEHUS  PacKpbiBaTb  COAEP’KaHue
OCHOBOMONAralwWmx H6UONOTMYECKMX TEPMUHOB U MOHATUN:
¥KU3Hb, KNEeTKa, TKaHb, OpraH, opraHu3m, BuA, MOMNynauus,
sKocuctema, buoueHos, buocoepa; metabonmsm (obmeH
BellecTs " romeocras

npespaleHne aHeprum),

(camoperynaums), buocuHTes 6enkKa, CTPYKTYpHas

OpraHM3auma XUBbIX CUCTEM, AUCKPETHOCTb, CAaMOpPerynsaums,
camoBoCnpousBegeHne (penpoaykuma), HacneacTBEHHOCTb,

M3MEHUYMBOCTb, 3HEPro3aBUCUMOCTb, POCT W pPa3BUTUE,
YPOBHEBasA opraHM3aums;

COOPMUPOBAHHOCTL YMEHMA  PaACKPbiBaTb  COAEpPMKaHue
OCHOBOMONAraloWmMx OMONOTMYECKUX TEOPWUIA U  TUNOTE3:

KNEeTOYHOM, XPOMOCOMHON, MYyTaLMOHHOMN, 3BOJIOLMOHHOWN,
NPOUCXOXKAEHUA }KU3HU N YENOBEKA;

! YKa3blBalOTCA NMYHOCTHBIE U MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmupyembie obueobpazoBaTe/ibHON ANCUUNIIMHON

2AucumnnvHapHble (NPpeaMeTHbIE) pesybTaThl YKasblBaloTCA B cooTBeTcTBMM ¢ DIOC COO (B nocnegHei peaakLumm ot 12.08.2022)




- onpeaenAatb uenn OeATte/sIbHOCTHU, 3a4aBaTb MaApaMeTpbl U
Kputepun nx AoCTUXKeHunA,
- BbIABNATb

3aKOHOMEPHOCTM W NpoTUBOpPEYna B

pacCcMmaTpmnBaemMbIX ABNEHUNAX;

- BHOCWUTb KOPPEKTMBblI B [eATeNbHOCTb, OLLEHMBATb
COOTBETCTBME pPEe3y/NbTaTOB  LENsAM, OLEHUBATb  PUCKK
nocaeacTBuUi AeATeNbHOCTY;

- pas3BuBaTb KpeaTMBHOE MbIlWEHNE TMPU  PeLIeHUM

YKU3HEHHbIX Npobiem

6) 6a3o0Bble uccnepoBaTeNbCcKkue aencTema:
- BflageTb  HaBblkaMW  y4yebHO-UCCNedoBaTENbCKOW MU
NPOEKTHOM AeATeNIbHOCTU, HaBblKaMW pa3pelleHusa npobaem;
- BbISIBNATb NPUYUHHO-C/IeICTBEHHbIE cBA3N n
aKTya/iM3MpoBaTb 3aZayy, BblABUraTb rMMNOTE3y ee peLleHus,
Haxo4WTb  aprymeHTbl  ANA  [OKas3aTenbCTBa  CBOUX
yTBEPXKAEHWNI, 3a4aBaTb NapaMeTPbl U KPUTEPUN PELLEHUS;

- aHa/u3upoBaTb MNONYYEHHbIE B XOA4Ee pPeLleHUs 3a4auu
pe3ynbTaTbl, KPUTUYECKU OLEHUBATb WX [AOCTOBEPHOCTb,
NPOrHO3MpPOBaTb U3IMEHEHME B HOBbIX YCI0BUSAX;

- YyMeTb MNepeHOCUTb 3HaHWA B MO3HaBaTE/IbHYID W
NpaKTUYecKyto 061acTu }KU3HeaeATeIbHOCTH;

- YMeTb WHTErpMpoBaTb 3HAHWSA W3 pPasHbIX NpeameTHbIX
obnacreit;

- BblABUraTb HOBble WAeWn, npeanaraTb OPUTMHA/bHbIE
noaxoAbl U peleHuns;

- CNocobHOCTb WX WCNONb30BaHMA B MO3HaBaTe/NbHOW U
COLMANbHON NPaKTUKe

chopmMMpOBaHHOCTb yMeHUsA pacKpbIBaTb

OCHOBOMOANarawwme buonormyeckme 3aKOHbI n
3akoHomepHocTu (I'. MeHgens, T. MopraHa, H./. Basunosa, 3.
lekkena, ®. Miwonnepa, K. bapa), rpaHumubl UX NPUMEHUMOCTHU
K XKMBbIM CUCTEMAM;

npuobpeteHne onbiTa MNPUMEHEHUA OCHOBHbLIX METOA0B
Hay4Horo buonoruu:

NO3HaHWA, MCNOJIb3yeEMbIX B

Ha6ﬂPOAeHMFI M ONMMNCaHUA XKUBbIX CUCTEM, NpPOLLECCOB U

ﬂBJ’IeHVII‘/JI,' OopraHnsauun w”n nposeaneHnA 6uonormyeckoro
IKCNEpPUMEHTa, BblABUXKEHUA rmnoTes, BblABNEHUA
3aBUCMMOCTU mexay nceneayembimm BENMNYNHAMMU,

0ODBACHEHUA NONYYEHHbIX Pe3ynbTaToB M GopMyanMpoBaHMA
BbIBOAOB C MCMNONAb30BAHMEM HAy4YHbIX MOHATUNA, TEOPUIN U

3aKOHOB;
chOPMMPOBAHHOCTb  YMEHUA  BbIAENATb  CYLLECTBEHHblEe
NPU3HAKM  BUPYCOB, KJ/ETOK MPOKAPMOT W  3YKapUOT;

OAHOK/NETOYHbIX MU MHOIOK/JIETOYHbIX OpPraHnM3mos, BWUAOB,

6MOreoL,eHo30B M 3IKOCUCTEM; OCOBEHHOCTM MpPOLLEeccoB
obMmeHa BeWecTB W MNpeBpalleHUs 3SHEpPrMnm B KNETKe,
$OTOCUHTE3a, NIACTUYECKOTO M 3HEepreTmyeckoro obmeHa,
XeMOCUHTE3a, MMTO3a, Meio3a, ON1040TBOPEHMS, PAa3BUTMA U
Pa3sMHOXEeHMUA, WHAMBUAYA/NbHOTO Pa3BUTUS  OpPraHM3ma
(oHTOreHesa), 60pbbbl 3a cylLeCTBOBaHWE, €CTECTBEHHOro
oTbopa, BMA00b6pasoBaHus, npucnocob1eHHOCTH
OpraHM3MoB K cpeae 06UTaHUA, BAUAHUA KOMMOHEHTOB
3KOCUCTEM, QHTPOMNOrEeHHbIX U3MEHEHWI B 9KOCUCTEMAX CBOEN
MECTHOCTW, KPYroBOpOTa BELLECTB U NPEBPALLEHMNE IHEPTUN B

buocoepe;




chOPMMPOBAHHOCTb YMEHMA pellaTb bBuoornyeckne 3agaym,

COCTaBNATb reHoTunmnyeCckne cCxembl CKpewmnBaHMUA AONA

Pa3HbIX TWUNOB HacneaoBaHMA MPU3HAKOB Yy OPraHUM3mos,

COCTaBNATb CXeMbl MepeHOCa BewectB M 3Heprum B
aKocucTemax (Lenu nuTaHuA, NULLLEBbIE CeTH)

OK 02. B 061aCcTM LLEHHOCTU HAy4YHOrO NO3HAHUA: CPOPMMPOBAHHOCTD  YMEHWUN  KPUTUYECKM  OLEeHMBATb

Wcnonbsosatb - cdOpPMMPOBAHHOCTL MMPOBO33PEHMUA, COOTBETCTBYIOLLErO | MHGOPMALMIO BMONOrMYECKOTO COAEPMKAHMA, BK/HOYAIOLLYIO

COBpPEMEHHbIE
cpencTBa NOUCKa,
aHanusa u
MHTepnpeTaumm
nHbopmaumm n
MHGOPMaALMOHHbIE
TEXHONOMUU ANA
BbINONHEHMA 33434
npodeccnoHanbHoOM
AeATEeNbHOCTH

COBPEMEHHOMY YPOBHIO PasBUTUA HaYKM M OOLLECTBEHHOWM

KYyAnbTyp,
MeCTa B

NPaKTUKK, OCHOBAHHOTO Ha aunanore

cnocobcTeytoLLero OCO3HaHUIO CBOEro
NOZIMKYIbTYPHOM MUPE;

- COBEpLUEHCTBOBAHNE A3bIKOBOM U YUTATENIbCKOW Ky/bTypbl
KaK cpencTBa B3aMMOLENCTBMA MeXAy N0AbMU M MO3HAHMA
MUpa;

- OCO3HaHWE LEHHOCTU HAy4YHON AeATeNbHOCTWU, FOTOBHOCTb
OCYLLEeCTBAATb NPOEKTHYIO n nccnenoBaTenbCKyto
OEeATeNbHOCTb MHAMBUAYANbHO U B Fpynne;

OBnageHne yHMBEpPCaNbHbIMW y4ebHbIMM NO3HaBaTeIbHbIMU
NencTBUAMM:

B) paboTta c MHpopmaumen:

- BlafeTb HaBblKaMW NONYyYeHUA MHGOPMALMU U3 UCTOYHUKOB
pa3HbIX TUNOB, CAMOCTOATE/IbHO OCYLLECTBAATb MOUCK, aHANU3,
CUCTEMATM3ALMIO U MHTEPNPEeTaL M0 MHOOPMALMM PA3INYHbIX
B1AO0B 1 GOpM NpeacTaBaeHus;

- €034a@BaTb TEKCTbl B Pas/IMYHbIX ¢dopmaTax C Y4eToM
Ha3Ha4yeHns MHbOpPMaLUKM M LEeNEBON ayauTopuu, Bbibupas
ONTUMaNbHy Gopmy NpeacTaBNEHUA U BU3yanM3aLuu;

- OL,EHMBATb AOCTOBEPHOCTb, IEFTUTUMHOCTb MHOPMaLMK, ee

cooTBETCTBMNE NPaBOBbIM U MOPA/ZIbHO-3TUYECKUM HOPMaAM;

nceBAoHayYHble 3HaHWUA U3 Pa3/INYHbIX UCTOYHMKOB (CpeacTBa
MaccoBol MHOpMaLMK, HAYYHO-NOMYyNSAPHbIE MaTepuanbl);

MHTEPNPETUPOBATb 3TN4YecKkmne aCNeKTbl COBpPEMEHHDbIX

uccnegoBaHuii B buonorun, meaguumHe, OUOTEXHONOTUU;

paccmaTpuBaTb rnobanbHble  3KOJIOTUYECKUE ﬂp06ﬂeMbI

COBPEMEHHOCTM, (GOPMUPOBATb MO OTHOLIEHUID K HUM

CO6CTBeHHyf0 nosnuuto,

chOPMMPOBAHHOCTL YMEHWIA  co3A4aBaTb  COBCTBEHHbIE

NMMUCbMEHHbIE N YCTHbIE COO6LL|,€HVIF| Ha ocHOBe brMosorMyecKkom
MHd)OpMaLI,MM M3  HECKOJIbKUX

MCTOYHUKOB, rPamoTHO

MCNoab30BaTb MOHATUIMHBIM annapaTt Guonorum




- NCNo/sib30BaTb cpeacTsa NHGOPMALMOHHbBIX n

KOMMYHUKaUNOHHbIX TEXHO/IOTUI B peweHnn KOrHUTUBHDLIX,
KOMMYHUKaTUBHDbIX n

OpPraHn3aunoHHbIX 3a4a4 C

cobnogeHnem TpeboBaHuUi 3ProHOMUKM, TEXHUKM
6€e30MacHOCTK, TUTMEeHbl, pecypcocbeperkeHns, NpaBoBbIX U
3TMYECKMX HOPM, HOpM MHPOpPMaLMOHHON Be3onacHOCTY;

- BNaZleTb HaBblKamMM pacno3HaBaHMA U 3aWuUTbl UHGOPMaLMK,

MHbOpPMaLMOHHON 6e30MacHOCTU IMYHOCTH

OK 04. 3¢deKTnBHO

B3aMMO/elcTBOBaTb
n paboTaTb B
KONNeKTunBe "
KOMaHae

- TOTOBHOCTb K CaMOpPa3BUTUIO, CAMOCTOATENbHOCTU U
camoonpeaeneHuio;

-oB/lageHue HaBbIKamu y4yebHO-Uccnen0BaTeNbCKOM,
NPOEKTHOM U1 CoLMaNbHON AeATeNbHOCTY;

OsnapgeHune YHUBEpPCaNbHbIMU KOMMYHUKATUBHbIMM
aeucrtesmamm:

6) coBmecTHaA AeATeNIbHOCTb:
- MOHUMaATb M WCMOJIb30BaTb MPEMMYLLECTBA KOMaHAHOW U
MHAMBMAYANbHOM paboTbl;

- NPUHUMaTb uenm COBMECTHOM [eATeNIbHOCTH,
OpraHM3oBbIBaTb W KOOPAMHMPOBATL AENCTBMA MO ee
OOCTUMEHMIO: COCTaBAATb NaH AeNCTBUW, pacnpefenstb

PO/IN C YYETOM MHEHWMI Y4aCTHUKOB OBCY)KAaTb pe3yNbTaTbl
COBMECTHOM paboThbl;

- KOOPAWHWPOBATb W BbINOAHATL paboTy B ycnoBuAX
peanbHoro, BMPTYaNIbHOTO n KOMBWHMPOBAHHOTO
B3aMMOLENCTBUA;

- OCYLWLEeCTBNATb MO3UTUBHOE CTpATernyeckoe nosepeHUe B
Pa3/IMYHBbIX  CUTyaLMsX,

nposABAATb  TBOPYECTBO W

BOOOpaxkeHue, bblTb MHULMATUBHBIM

npmo6peTeHme onblTa nNpumeHeHnA OCHOBHbIX MeTOoA0B
Hay4HOro NO3HaHWA, MCNOJIb3yeMbIX B 6uonoruu:
Ha6ﬂf0ﬂ,eHMF| M ONMMNCaHUA XKUBbIX CUCTEM, NpPOLLECCOB U

FIBﬂeHMl\;I,' opraHunsaummn wm nposegeHmA 6uonormyeckoro
SKCNEPUMEHTa, BblABUXKEHUA rmnoTes, BblAB/IEHUNA
3aBUCUMOCTU mexagy nceneayembimun Be/IMYNHaMMN,

0ODBACHEHUA MONYYEHHbIX Pe3ynbTaToB M GopMyanMpoBaHMA
BbIBOLOB C MCMO/Ib30BAHMEM HAYYHbIX MOHATUIN, TEOPUN W
3aKOHOB




OsnageHue YHUBEpPCaNbHbIMMU perynaTMsHbimu
hencrenamu:

r) npuHAaTUe ceba n apyrux nopei:

- NMPUHMMATb MOTMBbLI W aPryMeHTbl APYrux NoAer npwu
aHann3e pe3ynbTaToB AEATENbHOCTH;

- MPU3HaBaTb CBOE NPABO M NPABO APYIUX to4eN Ha OWNOKK;

- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C NO3ULUK APYroro
yesoBeKa

OK 07.
CopencrsoBaTb
COXPaHEHUIO
OKpyXKatoule
cpenpbl,
pecypcocbeperkeHun
t0, NPUMEHATb
3HaHuA 06
N3MEHEHUN
KAMMaTa, NPUHUMUNbI
b6epexknneBoro
npou3BoACTBa,
apdeKkTMBHO
[encTeoBaTh B
YypesBblYanHbIX
CUTyaumax

B 061aCcTN 3K0N0rMYECcKOro BOCNUTAHUA:

- cpOpPMMPOBAHHOCTb 3KOJIOFMYECKOW KYAbTYpbl, MOHUMaHUE
BAMAHUA  COLMANbHO-9KOHOMMYECKMX  MPOLECcCcOB  Ha
COCTOSIHME NPUPOAHOM M COUMANbHOW cpedbl, OCO3HaHWe
rnobanbHOro XxapaKTepa 3KoN0rMyeckmx npobiem;

- NIAHUPOBAHME N OCYLLECTB/IEHNE AENCTBMIA B OKPYKaIOLLLEN
cpefie Ha OCHOBe 3HaHUA Lenen YCTOMUYMBOrO pPas3BUTUSA
YyenoBeYyecTsa;

aKTUBHOE  HenpuaTMe  AeWCTBUIK, NPUHOCALMX  Bpes
OKpyXatollen cpese;

- YMEHMeEe NPOrHo3npoBaTb HebaaronpUATHbIE SKONOTMYECcKue
nocneacTsnsa npeanpuHUMaeMbiX AeUCTBUIA, NpeaoTBpaLlaTh
nx;

- pacluMpeHue onbiTa AeATeNbHOCTU  3KOJ0TMYecKon
HanpaBAEHHOCTY;

- oOB/1aj€HME HaBblKaMu y’-IE6HO-MCCﬂep,OBaTeIIbCKOﬁ, I'IpOEKTHOf/‘I n
cou,maanoﬁ AeATENDbHOCTU

cPOPMMPOBAHHOCTb YMEHMA NPUMEHSATL NONYYEHHbIE 3HAHUSA
Ana ob6bACHEHUA BMONOrMYECKMX NPOLECCOB U ABNEHUN, ANA
NPUHATMA NPAKTUYECKUX PEeLleHU B NOBCEAHEBHOM XM3HU C
uenbto obecneyeHua 6e30MaCHOCTM CBOEro 340pOBbA U
300pOBbA OKpyKalWmMx nogen, cobnogeHna 340pOBOro
06pasa }KU3HM, HOPM FPAMOTHOIO NOBEAEHUNA B OKPYKatoLLel
NPUPOAHOM cpeae; NOHMMaHMe HeobxogMmocTH
MCNONb30BaHMA [AOCTUXKEHUMA COBpPEeMEHHOW Ouonorum wu
H6MOTEXHONOMNI ANA PALMOHANBHOTO NPUPOAONOAL30BAHUA




2. CTPYKTYPA U CO4EPXXAHMUE OBLLEOEPA3OBATE/IbHOW AUCLUUN/IUHDI

2.1. 06vem aucumMnanHbI U BUADbI y4ebHOo paboTbl

Bua yuyebHoii pabotbl

O6bem B yacax

0O6bem obpasoBaTenibHOM NPOrpamMmmbl AUCLUMJIUHDI 72

B T.u.

OcHOBHOe copep)KaHue 72

BT.Y.:

TeopeTuyeckoe obyyeHune 40
B T.4. NpodeccMoHaNbHO-0PMEHTUPOBAHHOE COAEPKAHNE 2

NpaKkTUYecKme 3aHATUA 20
B T.4. NPodeCcCMOHANbHO-OPUEHTUPOBAHHOE COAEPKaHME 8

nabopaTopHble 3aHATUA 4
B T.4. NpodeccMoHaNbHO-0PMEHTUPOBAHHOE COAEPKAHMNE 2

KoHTponbHas pabora 6

MpomekyTouHasa aTTectaums (3aver) 2




2.2. TemaTHuecKuii NNaH u cogepKaHue AUCUUNAUHbDI

HaumeHoBaHue | CopepkaHue yuebHOro matepuana (ocHoBHOe U Npo¢peccMoHaNbHO-OPUEHTUPOBAHHOE), NabopaTopHblie | O6bem | Dopmupyembie
paspenos u tem M NPaKTUUYECKUE 3aHATUA, NPUKNAAHOU MoAYAb (NpY HaAuuUK) Yyacos KomMmneTeHuMm
1 2 3 4

Paspen 1. KnetKa — cTpyKTYpPHO-PYHKLMOHANIbHAaA e4UHULLA }KUBOTO 18
Tema 1.1. OcHOBHOe coaepXKaHue 2 OK 2
buonorusa Kak TeopeTuyeckoe obyueHue: 2
HayKa. O6was CoBpeMeHHble 0Tpac/in 6MoNorMyecknx 3HaHui. Cesasb 6UONOTUKN C APYTMMUM HayKaMn: BUOXMmuA,
XapaKTepUCTukKa |6unodursmka, bUoHMKa, reHoreorpadpus u ap. Ponb n mecto 6uonornn B GopmmpoBaHnMM COBPEMEHHOM
KU3HU Hay4YHOM KapTWUHbI MMUpPa. YPOBHM OpPraHM3aumm }Kmnsom matepun. O6LLan XapaKTePUCTUKA KM3HM, CBONCTBA

YKMBbIX CUCTEM. XMMUYECKMI COCTaB KNETOK
Tema 1.2. OcHOBHOe coaepXKaHue 6 OK-1
CTpPYKTYpHO- Teopetuueckoe obyueHue: 2 OK-2
¢dyHKuMoOHanbHa | KnetouHas teopusa (T. WWsaHH, M. LUneiaeH, P. Bupxos). OCHOBHbIE NO/IOMKEHNA COBPEMEHHOM KNETOUYHOM OK-4
Al OpraHM3auus Teopuun. TUNbl KNETOYHOM OpPraHM3auumn: NPOKAPUOTUYECKUIN N 3yKapNoTUYeCcKMin. OgHOKNETOYHbIE U
KNeTok MHOTOK/IeTOYHbIE OpraHM3mbl. CTpOeHMe NPOKAPNOTUYECKOM KNeTKU. CTpOeHME 3yKAapUOTUYECKOM KIETKMN.

HekneTouyHble popMbl KU3HU (BMpPYCbl, HakTepuodarn)

NabopaTtopHble 3aHATUA: 2

MpuobpeTeHne onbiTa NPUMEHEHNA TEXHUKN MUKPOCKONMPOBAHUA NPU BbINONHEHUW NabOPaTOPHbIX

paboT:

NabopaTtopHasn

1. JTabopaTtopHasa pabota «CTpoeHUE KNETKM (pacTeHUA, }KMBOTHbIE, TPUObI) M KNETOYHbIE BKIOYEHUA
(Kpaxman, KapoTMHOMAbI, XIOPONAACTbI, XPOMOMIACTbI)»

MoarotoBka MUKponpenapaTos, HAbAOAEHME C MOMOLLbIO MUKPOCKONA, BbIABNEHME Pa3IMUuN MeXay

n3yyaembimm o6bekTammn, popmynpoBaHue BbIBOAOB

MpaKTuyeckue 3aHATUA: 2

BupycHble n 6akTepunanbHble 3abonesaHma. Obwme NPUHLMNLI UCNOb30BAHMA IEKAPCTBEHHbIX BELLECTB.

OcobeHHOCTN NPUMEHEHNS aHTUOMOTMKOB. lNpeacTaBaeHMe YCTHbIX COOOLWEHN C Npe3eHTaLnen,

NOArOTOB/IEHHbIX MO MEPEYHI0 UCTOYHUKOB, PEKOMEHA0BAHHbIX MpenoaaBaTesiem

OcHoBHOe cogepXKaHue 4 OK-1




Tema 1.3. Teopetuueckoe obyueHue: 2 OK-2
CTpPYKTYpHO- XpomocomHas Teopua T. MopraHa. CTpoeHMe XpoMOCOM. XPOMOCOMHbIN HABOp KNEeTOK, FOMOIOTUYHbIE U
PYHKUMOHANbHbI | HETOMO/IOTUYHbIE XPOMOCOMbI, FAanNI0MAHbIN U ANNAOUAHbIA Habop. HyknenHosble kKucnoTtbl: JHK, PHK
e ¢paKrTopbl HaxoXKAEeHWe B KNeTKe, UX CTpoeHne N GyHKUMKU. MaTpUUHble NPOLLECChl B KNETKE: pennKaunsa, buocmHTes
HacnepacTBeHHOC | 6esnka, penapauua. FleHeTUYeCcKnit Koa 1 ero CBOMCTBa
™ MpaKTuyeckne 3aHATUA: 2
PelweHmne 3a4a4 Ha onpegeneHne Nocaes0B8aTeIbHOCTU HYKI€OTUA0B, aMUHOKMCAOT B HOPME U B C/lyvae
NU3MeHeHMA nocnenoBaTeIbHOCTU HyKneoTuaos AHK
Tema 1.4. OcHOBHOe coaepXKaHue 2 OK-2
ObmeH Bewects | TeopeTuyecKkoe obyueHue: 2
1 npespawieHne | MoHAaTne meTabonnsm. AcCcMMUNALMA N AUCCUMUAALMA — OBE CTOPOHbI MeTabosinama. Tunbl obmeHa
3Hepruu B BELLECTB: aBTOTPOHbIN U reTepoTpodHbIN, a3pOobHbIM M aHaspobHbIN. MnacTuyeckuin obmeH. PoTocuHTES.
Knetke XemocuHTes
Tema 1.5. OcHOBHOe coaepiKaHue 2 OK-2
Yu3HeHHbI’ TeopeTuueckoe obyuyeHue: 2 OK-4
LUK KNeTKN. KneTouHbIn UnKA, ero nepmogbl. MUTO3, ero ctagum n npoucxogawme npoueccol. buonornyeckoe
Muros. Meito3 3HayeHne mutosa. Meio3s 1 ero ctaguu. NoeeaeHne Xpomocom B meiiose. KpoccuHrosep. bnonormyeckmm
CMbICN MeN03a
KoHTponbHas MoneKynapHbIN ypOBEHb OPraHN3aLUMn *KNUBOTO 2
pabora
Paspen 2. CtpoeHue n pyHKLUMN OpraHusma 20
Tema 2.1. OcHOBHOe coaepXKaHue 2 OK-2
CrpoeHue TeopeTuueckoe obyyeHue: 2 OK-4
opraHusma MHOrokneTo4Hble opraHm3amsbl. B3ammocBA3b OpraHoB U CUCTEMbl OPraHOB B MHOIFOKAETOYHOM OpraHu3me.
fomeocTas opraHM3ma M ero noaaep’KaHue B Npouecce XmM3HeaeaTebHOCTH
Tema 2.2. OcHOBHOe coaepXKaHue 2 OK-2
dopmbl TeopeTuueckoe obyyeHue: 2
pasmMHOXeHuA dopMbl pa3mMHOXKeHUA opraHnM3mMoB. becrnosoe 1 nosoBoe pasmHoxKeHue. Buapl 6ecnonoro
opraHu3mos pasmHoXKeHuA. NMonosoe pasmHoXKeHne. lameToreHes y XXMBOTHbIX. CnepmaTtoreHes n ooreHes. CTpoeHue
No/sI0BbIX KNeTOK. OnioaoTBOpeHme
Tema 2.3. OcHoBHOe cogepXKaHue 2 OK-2




OHTOreHes Teopetuueckoe obyueHue: OK-4
pacTeHwmid, NHansmnayanoHoe pa3BuTtne opraHmMamoBs. ImbpuoreHes u ero ctagmu. MoctambproHanbHbIM NEPUOA.
}KUBOTHbIX U CTagum nocTambpUOHANbHOIO Pa3BUTUA Y }KMUBOTHbBIX U YesoBeka. MNpamoe u Henpamoe passutue.
Yyenoseka Buonornyeckoe ctapeHune n cmeptb. OHTOreHe3 pacTeHUn
Tema 2.4. OcHOBHOe copep)KaHue OK-2
3akoHomepHOCT | TeopeTuuyeckoe obyueHue: OK-4
M HacnepoBaHUA | OCHOBHbIE MOHATUA FTEHETUKU. 3aKOHOMePHOCTM 06pa3oBaHUA rameT. 3akoHbl [. MeHaens

(MoHOrMBpPUAHOE N NoANTMBpPUAHOE CKpeLnBaHune). B3anmogaeincteme reHos

MpaKTUYecKue 3aHATUA:

PeweHwne 3agay Ha onpegesieHne BEPOATHOCTN BO3HUKHOBEHUA HACNeACTBEHHbIX MPU3HAKOB MPU MOHO-,

AN-, NOAUTMOPUAHOM M aHANU3UPYIOLLEM CKPELLMBAHUM, COCTABNEHME FTEHOTUMUYECKUX CXEM

CKpeLwmBaHma
Tema 2.5. OcHOBHOe coaepXaHue OK-1
CuenneHHoe TeopeTtnyeckoe obyueHue: OK-2
HacnejoBaHue 3akoHbl T. MopraHa. CuenneHHoe HacneA0BaHMe reHoB, HapyLlleHue cuenneHma. HacnhegosaHue
NnpuU3HaKkos NPU3HaKOB, CLLeN/IeHHbIX C NO/IOM

MpaKTU4YecKue 3aHATUA:

PeweHwne 3aga4 Ha onpegenieHne BepOATHOCTN BO3SHUKHOBEHUA HAac/1eACTBEHHbIX NPU3HAKOB Npu

cuenJieHHOM Hacnea0BaHUM, COCTaBNEHME FTeHOTUMNYECKNX CXeM CKpeLLMBaHuA
Tema 2.6. OcHOBHOe coaepiKaHue OK-1
3aKoHOoMepHOCT | TeopeTuyeckoe obyyeHue: OK-2
M USMEHYUBOCTU | I3MEeHUYNBOCTb MPU3HAKOB. BUAbl U3MEHUMBOCTU: HacNeACTBEHHAA U HeHacieaACTBeHHasA. 3aKoH OK-4

rOMOJIOTMYECKUX PAJO0B B HacneaCTBeHHOM nameHumsoctu (H.U. Basunos). MyTaumoHHasa Teopus
M3MEHYMBOCTU. Buapl MyTaLmin M NpUYMHbI X BO3HMKHOBEHMA. KapnoTmun yenoseka. HacneactseHHble
3aboneBaHna yenoBeKa. FeHHble U XPOMOCOMHble 6one3HM YenoBeka. bonesHu c HacnenCTBEHHOWM
npeapacnosioKeHHOCTbIO. 3HaYeHNe MegULNHCKOM reHEeTUKU B NPeaoTBPALLEHUN U NeYEHUMN
reHeTu4ecknx 3aboneBaHnin Yenoseka

n PaKTU4YeCKUue 3aHATUA:

PeweHune 3a4a4 Ha onpegeneHne tTna mytaunm npun nepenayvye HacnegCcrseHHbIX NPU3HaKoOB, COCTaB/1EHUE
reHOTUMNMYeCKNX CXem CKpewmnBaHunA




KoHTponbHas 2

CTpoeHune n GyHKLMN opraHn3ma
paborta
Paspen 3. Teopusa ssonouumn 6
Tema 3.1. OcHOBHOe copepXKaHue 2 OK-2
UcTopusa TeopeTuyeckoe obyyeHue: 2 OK-4
3BO/IIOLMUOHHOIO | lNepBble 3BONOLMOHHbIE KOHUenumu (HK.B. lamapk, XK.J1. BloddoH). IsontoumnoHHas Teopua Y. lapsuHa.
yyeHums. CuHTEeTHYECKaA TeopuA 3BONOLMN U €€ OCHOBHbIE NOJIOXKEHMUA.
Mukpoasonioun | Mukpossoatoumsa. Monynauma Kak sneMmeHTapHas eanHuLa 3B0A0LMMK. [eHeTUYeCKMEe OCHOBbI 3BO/THOLUN.
f dnemeHTapHble paKkTopbl 3BOIOLMN. ECTECTBEHHbI OTOOP — HanpasAAOWMA GaKTOP 3BONOLUMN.

BuaoobpasoBaHue KaK pe3ynbTaT MUKPO3BOOLMMU
Tema 3.2. OcHOBHOe coaepXKaHue OK-2
Makpossoaioun | TeopeTuyeckoe obyyeHue: 2 OK-4
f. MakKpoasontouusa. Popmbl U OCHOBHbIE HanpaBaeHUs Makpoasoatouum (A.H. Cesepuos). MNyTn
Bo3HUKHOBEHME | gocTuXKeHUs Buonorndyeckoro nporpecca. CoxpaHeHue bMopasHoobpasua Ha 3emne.
M pasBuTue fMnoTesbl N TEOPUM BO3HUKHOBEHMA XM3HM Ha 3emne. NoaBneHne nepsbiX KNETOK U UX 3BOAOLMA.
YKU3HU Ha 3emne | [TpoKapuOTbl U SYKapMOTbl. [PONCXOKAEHNE MHOTOK/IETOYHbIX OPraHN3MOB. BO3HMKHOBEHME OCHOBHbIX

LApPCTB 3yKapuoT
Tema 3.3. OcHOBHOe coaepXKaHue 2 OK-2
MpoucxoxkpeHne | TeopeTuyeckoe obyyeHume: 2 OK-4
yenoseKa — AHTpONoOA0rMA — Hayka o Yenoseke. CUCTemMaTUYeCKoe NoaoXKeHue Yyenoseka. CxoaCTBO U OTAMNYMA
aHTponoreHes yenoBekKa C XMBOTHbIMU. OCHOBHbIE CTaANM aHTPONOreHesa. IBONIOLNA COBPEMEHHOIO Ye10BeKa.

Yenoseyeckue pacbl U UX eaMHCTBO. Bpema 1 nyTn pacceneHma YenoBeKa no njaaHere.

Mprcnocob1eHHOCTb YeN0BEKA K Pa3HbIM YC/I0BMAM Cpeabl
Paspgen 4. Skonorua 18
Tema 4.1. OcHOBHOe coaepXKaHue 2 OK-1
JKonoruyeckne | TeopeTuyeckoe obyuyeHue: 2 OK-2
daKTopbl 1 Cpepabl 06MTaHMA OpPraHM3MoB: BoAHasA, HA3eMHO-BO34YyLLIHanA, NOYBEHHAsA, BHYTPMOPraHM3MeHHas. OK-7

cpeabl XXU3HU

dusnKo-xmmmyeckne ocobeHHoOCTU cpea obutaHMa opraHn3mos. NpucnocobieHns opraHU3MoB K KU3HU B
pa3HbIX cpeaax. MoHATMe 3Koornyeckoro dpaktopa. Knaccudmrauma akonornyecknx ¢aktopos. Mpasuno

MmuUHUMyMa HO. Jlnbuxa. 3akoH TonepaHTHocTH B. Lendopaa




Tema 4.2. OcHOBHOe coaepXKaHue OK-1
Monynauus, Teopetuueckoe obyueHue: OK-2
coobuiectsa, DKOI0rnYecKana XxapakTepuCcTUKa BMaa U nonynaummn. Koaormyeckasa HuWa sMaa. JKonornyeckmne OK-7
aKocucTtemMbl XapaKTepucTnkmn nonynaunmn. Coobuectsa n skocuctemMbl. BUoueHO3 1 ero cTpykTypa. CBA3N mexay

opraHnamamu B 6uoueHose. CTPYKTYpHbIE KOMMNOHEHTbI SKOCUCTEMbBI: NPOAYLEHTbI, KOHCYMEHTbI,

peayueHTbl. KpyroBopoT BeLLeCTB 1 NOTOK SHeprum B skocucteme. Tpopuyeckmne ypoBHu

MpaKTUyecKkue 3aHATUA:

Tpodunueckme yenun n cetn. OCHOBHbIE NOKa3aTen sKocucTeMbl. bBuomacca n npoayKuua. IKonornveckme

nupammabl Yuncen, 6uomaccobl U aHeprun. MNpasuno NUpamngbl SHEpPruu.

PelweHne NpakTUKO-OPMEHTUPOBAHHbIX PACYETHbIX 3343aHUI NO NEepPeHOCY BELLECTBA U SHEPTUN B

3KOCUCTEMAX C COCTaB/ieHWE TPOPUUECKUX Liener u nupamma, Guomaccbl n sHeprum
Tema 4.3. OcHOBHOe coaepKaHue OK-1
Buocdepa - TeopeTuueckoe obyueHue: OK-2
rnobanbHas Buocdepa — *Knas obonoyka 3emnun. Paszsutme npeacrasneHmin o buocodepe B Tpyaax B.U. BepHaacKoro. OK-7
gKoJiornyeckasn O6nactn 6uocdepbl U ee KOMNOHEHTbI. HKuBoe BelecTBO HBUocdhepbl 1 ero GyHKUUMU.
cucrema 3aKOHOMEPHOCTY CcyLLecTBoBaHUA Buocdepbl. OcobeHHOCTM Brochepbl Kak rN0HaNbHOM SKOCUCTEMBI.

OnHamunyeckoe paBHoBecue B bruochepe. KpyrosopoTbl BeLLECTB M BUOTeOXMMUYECKUE LIUKAbI.

InobanbHble 3KoNOrMyeckne npobaembl COBPEMEHHOCTH
Tema 4.4. OcHOBHOe coaepXKaHue OK-1
Banaxue TeopeTuueckoe obyyeHue: OK-2
QHTPONOreHHbIX | AHTpOMOreHHble BO3AeNCTBMA Ha bruocdepy. 3arpasHeHMA Kak BUA aHTPOMNOreHHOro BO3AeNCTBuUA. OK-4
¢dakTopos Ha AHTponoreHHble BO34eNCTBUA Ha aTmocdepy. Bosaelctama Ha ruapocdepy. Bosgencrema Ha antocoepy. OK-7
6uochepy AHTpoOnoreHHble BO34eNCTBUA Ha BMoTnyeckune coobuiectsa. YrnybneHHO M3y4atoTca OTX0Abl, CBA3AHHbIE C MK...

onpeneneHHol npodeccueit/cneumanbHOCTbIO

n PaKTU4YEeCKUue 3aHATUA:

MpakTuueckoe 3aHATUE «OTXOAbl NPOU3BOACTBAY

*B ToM uncne npopeccMoHaIbHO-OPUEHTUPOBAHHOE COAEPKaHME NPAKTUUECKOrO 3aHATUA

MpakTryeckoe 3aHATME «OTX0Abl Npon3BoAcTBa». Ha ocHoBe dpeaepanbHOro KnaccudpuKauMoHHOro
KaTanora oTxo40B ONpeaenaTb KAacc ONacHOCTM OTXOA,0B; arperaTHoe CocTosHME U GU3nYeckyto popmy
0TX0A0B, 06pasylowmxcsa Ha paboyem mecTe / Ha 3Tanax NPOM3BOACTBA, CBA3AHHbIE C ONpeaeNeHHOM
npodeccueir/cneumanbHOCTbIO




Tema 4.5. OcHOBHOe coaepaHue 4 OK-2
Bauanue TeopeTtuueckoe obyuyeHue: 2 OK-4
coumnazibHO- 3p0poBbe u ero coctasnarwme. PakTopbl, NONOKUTENBHO U OTPULLATENIBHO BAUAIOLLME HA OPraHU3m 2 OK-7
9KONOrnYeCcKuxX yenoseka. NNpobaema TeXHOreHHbIX BO34ENCTBUI HA 340POBbE Ye/10BEKA (3NEKTPOMArHUTHbIE MO, NK...
¢$baKTOpoB Ha 6bITOBAA XMMMA, U3ObITOYHbIE LWYMbI, paguauma 1 T.n.). Agantauusa opraHM3ma YyenoBeka K paktopam
3,0poBbe OKpy:Katower cpegpl. MpuHumMnbl popmuposaHma 3aoposbecbeperatoutero nosegeHuna. Prusmyeckan
yenoseka aKTUBHOCTb M 34,0p0Bbe. BUOXMMMYECKME acNeKTbl PaLMOHANbHOIO NUTAHUA

NabopaTtopHbie 3aHATUA: 2

NabopaTtopHas paboTa Ha BbibOp:

1. JlabopatopHan pabota «YMmcTBeHHaA paboTocnocobHOCTLY

OBnafeHne meTofaMn onpeaeneHuna NokasaTenelt yMcTBEHHOM paboTocnocobHocTH, 06bACHEHNE

NOJlyYEHHbIX pPe3yabTaToB M GOPMYIMPOBaHME BbIBOLOB (MMCbMEHHO) C MCMONb30BAHMEM HAYYHbIX

NMOHATUIN, TEOPUIA M 3aKOHOB

2. NabopaTtopHas paboTta «BanaHue abnoTnyecknux GakTopoB Ha YenoBeKa (HU3KME U BbICOKUE
TemnepaTypbl)»

N3yyeHne mexaHM3MOB aZanTaLMmn OPraHM3mMa YeN0BEKA K HU3KMM M BbICOKMM TeMMepaTypam u

06BbACHEHME NONYYEHHbIX Pe3yNbTaToB U GOPMYIMPOBAHME BbIBOAOB (MMCbMEHHO) C NCNO/Ib30BaHMEM

Hay4YHbIX MOHATUIM, TEOPWUIA U 3aKOHOB

*B ToM uncne npodpeccMoHaNbHO-OPUEHTUPOBAHHOE CoAepKaHMe N1abopaTOPHOro 3aHATUA 2

B KauecTBe TpUrrepoB CHMXKatoWwmMx paboTocnocobHOCTb MCMO/Ib30BATb YCI0BUA OCYLLECTB/IEHUA

NPodecCMoHaNbHOM AeATENbHOCTU: WYM, TeMnepaTypa, Pusnyeckana Harpyska u 1.4,
KoHTponbHasa 2

TeopeTnyeckne acnekTbl IKONOTMN
pabota
MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coaepKaHue (coaepiKaHne NPUKAAZHOro moayns)
Paspen 5. bBuonorua B ¥nsHu 8 OK-1
Tema 5.1. OcHOBHOe coaepXKaHue 4 OK-2
BuotexHonormn | TeopeTUUeECKoe coaepIKaHue: 2 OK-4
B YXKU3HU BuoTexHonorns Kak Hayka 1 npomsBoacTeo. OCHOBHblE HanpaBAeHUA COBPEMEHHON BUOTEXHOIOTUN. 2 nK...
Ka)kpgoro MeTtogabl buotexHonornn. O6bLEKTbl BUOTEXHONOTUN. ITUKA BUOTEXHONOTMYECKUX U FTEHETUYECKMX

aKcnepumeHTOoB. MpaBmna Noncka U aHanmM3a 6MO3KONOrMYEeCcKor MHGOPMALMU U3 PA3/IUYHBIX UCTOYHUKOB

(Hay4yHan n yuebHO-Hay4Han nnuTepaTypa, CpeacTBa MaccoBom MHPopMaunn, ceTb MHTepHET n apyrue)

MpaKTnyeckue 3aHATUA: 2




KeWcbl Ha aHann3 HPopmaLMmM 0 HayYHbIX AOCTUXKEHUAX B 061aCTN reHeTUYECKUX TEXHONOTUN, KNETOYHOM
WMHXXEHEePUU, NULLEBbLIX BUOTEXHONOIMI. 3alnTa Kelica: NpeacTaB/ieHne pesynbTaToB pPelleHns Kenmcos
(BbICTYyNNEHME C Npe3eHTauueit)

*B TOM uyncne npodpeccMoHaNbHO-OPUEHTUPOBAHHOE COAEPXKAaHUE NPAKTUYECKOro 3aHATUA

Tema 5.1 obA3aTenbHa ANA U3yYeHUA CTyAeHTaMn Bcex npodeccuit/cneumnanbHocTemn

Tema 5.2.1. BUOTEXHONOrMK B NPOMbBILLNEHHOCTU (ANA YKPYNHEHHbIX rpynn npodeccuii/cneymanpHocrteii 07.00.00, OK-1
08.00.00, 13.00.00, 14.00.00, 18.00.00, 20.00.00, 21.00.00, 22.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 29.00.00, OK-2
38.00.00, 43.00.00, 46.00.00, 53.00.00, 54.00.00 (kpome 54.02.07) OK-4
Tema 5.2.1. OcHoBHOe cogepiKaHue MK ..
buoTtexHonorun | MMpaktuueckue 3aHATUA:
B Pa3BunTME NpoOMbIWNEHHON BUOTEXHONOTUI U ee NPUMEHEHWE B KM3HW Ye/I0BEKA, MOUCK M aHaNu13
NPOMBILWNEHHOC | ) hopmaLMK U3 PasAUUHBIX UCTOUHMKOB (Hay4Has 1 yuebHO-HayYHas nuTepaTypa, CpeacTBa MacCoBOM
™ nHdpopmaumm, cetb MHTEpPHET N apyrue)

KeWcbl Ha aHann3 MHPopMaLMKM O PA3BUTUM NPOMbILLNEHHOM BMOTEXHONOMMI (MO rpynnam)

3awmTa Kenca: MNpeactaBneHne pe3ynbTaToB peLleHMa KeMCoB (BbICTyNAeHWe C npe3eHTauueit)
Tema 5.2.2. CoumanbHO-3TUUECKME acneKTbl 6uoTexHonorui (ana yKpynHeHHbIX rpynn npodeccuii/cneymanbHocreit
38.00.00, 39.00.00, 40.00.00, 42.00.00, 50.00.00, 51.00.00, 52.00.00, 53.00.00, 55.00.00, 57.00.00)
Tema 5.2.2. OcHOBHOe coaepXKaHue OK-1
CoumanbHo- MpaKTnyeckue 3aHATUA: OK-2
3TUY4ECKKne 3TUYECKME aCneKTbl Pa3BUTMA BUOTEXHONOTUIA U MPUMEHEHUNE UX B 3KM3HM YEN0BEKa, MOUCK U aHaIu3 OK-4
acneKbl _ | nHbopmaumm 13 pasnnuHbIX UCTOUHMKOB (HayuHaa u ydebHO-Hay4Haa MTepaTypa, CpeAcTBa MacCoBOM MK ...
GuotexHonoruii nHbopmaummn, ceTb HTEpHET u gpyrue)

Ke#cbl Ha aHann3 nHpopmaLmmn 06 3TUYECKUX acneKTax pa3BUTMA BUoTexHoI0rMiM (No rpynnam)

3awmTa Keica: MNpeactaBneHne pe3ynbTaToB peLleHMA KeMCoB (BbICTyNAeHWe C Npe3eHTauueit)
Tema 5.2.3. BuoTEeXHONOrMU U TEXHUUECKUE cucTemMbl (ANa YKpynHeHHbIX rpynn npodeccuii/cneymnanbHocrei 05.00.00,
09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00)
Tema 5.2.3. OcHOBHOe coaepKaHue OK-1
buoTtexHoNOrMU | MpaKTUUECKMe 3aHATUA: OK-2
N TEéXHU4ECKUue Pa3BuTMe 6MOTEXHONOMMIA C NPUMEHEHUEM TEXHUYECKMX cucTeM (BUONHKeHepusa, BuonHdpopmaTmKa, OK-4
cucrembl BMOHMKA) U UX MTPUMEHEHME B KU3HU YENOBEKA, MOUCK U aHa M3 MHGOPMALMM U3 Pa3IMYHBIX UCTOYHUKOB NK ...

(HayyHan n yyebHO-Hay4YHasa AnMTepaTypa, CpeacTBa MaccoBon MHPopmauun, ceTb MHTEPHET U apyrue)




Kelicbl Ha aHanM3 MHPOPMALMM O PA3BUTUM BUOTEXHONOTUIM C MPUMEHEHNEM TEXHUYECKUX CUCTEM (NO

rpynnam)
3awmuTa Keica: MNpeacraBneHne pes3ynbTaToB peLleHMA KEMCOB (BbICTYNEHUE C Npe3eHTauunein) 2
MpomeXKyTouyHasn 2
arrecrauusa no 3ayeT
AVUCLUNINHE
72

Bcero:




3. YCNOBUA PEAJI3ALUM NPOrPAMMDbI OBLLEOEPA3OBATE/IbHOW
ancumniaunH

3.1. Ana peanusauum nporpaMmmbl AUCLUMNINHDI A0NXKHbI 6bITb NPeayCMOTPEHbDI
chepgylowme cneymanbHble NOMeELeHNA:

KabuHet «brnonormm», ocHauleHHbI obopyaoBaHuem: mebenb, AOCKa, Men,
HarnAagHole nocobus (KomnneKkTbl y4yebHbix Tabnauu, nNakaToB), TEXHUYECKMMM
cpeacTBaMM  0Oy4YeHMA: KOMMbHOTEP C YCTPOMCTBAMM BOCMPOM3BEAEHMA 3BYKQ,
NPUHTEP, MY/IbTUMEANA-NPOEKTOP C SKPAHOM, YKa3Ka-Npe3eHTep AN Npe3eHTaLn.

Mporpammbl C 3/1EKTPOHHbIMK NlabopaToOpHbIMM  paboTamu, MUKPOCKON,
CEeKyHAoMep, TOHOMeTp, abopaTopHas nocyaa (NpobumpKn, noacTaBKM A1a NPOOMPOK,
MUHUETbI, NeCOK, CTYMKM C NeCTUKaMMn, NpeaAMETHbIE U MOKPOBHbIE CTEKNA, CTEK/SIHHbIE
Nanoyku, , 3%-Hbll PacTBOP NepoKcnaa BOAOPOAA, PACTBOP MoAa, FULEPUH, KNYOHM
KapTtodenda, nnod psAbUHbl 0ObIKHOBEHHOM (PABWHBLI MAKM TOomaTa), IYK penyaTbii,
pa3BefeHHble B BOAE APOXKKN);

3.2. UupopmaymnoHHoe obecneueHne peanmsalmum NPorpammoil

Ona peanusauum nporpammbl  6ubanoTeuHbin  GoHA 06pa3oBaTESIbHOM
OpraHuMsaumMmn AO0MKEH MMETb MNevyaTHble W/UAN 3NeKTPOHHble obpa3oBaTesibHble U
MHPOPMALMOHHbIE  PEecypCbl, PEKOMEHAOBAHHble  ANA  WUCNONb30BaHUA B
obpaszoBaTeNIbHOM NpoOLLECCE, HE CTapLle NATU N1eT C MOMEHTA U34aHUA.

PekomeHayemble ne4vyaTHble M34aHWMA MO peanunsaunm obueobpasoBaTeibHOM
AVCUUNAWHBI NpPeAacTaB/ieHbl B METOAMYECKMX PEeKoOMeHZauMAX Mo opraHusauuu
obyyeHus.



4. KOHTPO/1b U OLIEHKA PE3Y/IbTATOB OCBOEHMUA OBLUEOBPA3OBATE/IbHOMA
AUNCLMNAUHDI

KOHTponb 1 oueHKa pe3ynbTaToB 0CBOEHUA 0b6LWweobpa3oBaTeibHON AUCUMNANHDI
PacKpbIBalOTCA Yepes ANCUMNAMHAPHbIE pe3y/ibTaTbl, HanpaBieHHble Ha GOpMUPOBaHUNE
06LWMX U NPOdECCUOHAbHBIX KOMMNETEHUMI MO pas3genam U TeMam CoOAEePKaHUA y4ebHoro
MmaTepuana.

O6buwan Paspen/Tema Tun oueHOUYHbIX MeponpPUATUIA
KomneteHuusa

Paspen 1. Knetka — KoHTposibHas paboTa
CTPYKTYPHO-PYHKLMOHANbHAA «MoneKynapHbIii ypoBeHb
€4uHnLa }XUBOro OopraHusauuu XMBoro»

OK 02 Buonorua kak Hayka. Obuwasn 3anonHeHue Tabanubl C onncaHuem
XapaKTEepPUCTUKA XKU3HU METOA0B MNUKPOCKONMMNPOBAHNA C UX
LOCTOMHCTBAMM U HegoCTaTKaMMu.
3anonHeHue Tabaunubl «Bknag yyeHbix
B pa3BuTUE BMONOTUNY

3anonHeHMe CpaBHUTENbHOMN TabaunLbl
CXOACTBA U Pas3/INYUMN }KUBOTO U He
KMBOrO

OK 01 CTpyKTypHO-OYHKUMOHanbHaa |OueHWBaemas ANCKYCCUA NO BONpocam
OK 02 opraHu3auma KNeTok NeKumm

OK 04 Pa3paboTKka MeHTaIbHOM KapTbl MO
KnaccuduKaumm KNeToK N X CTPOEHUIO
Ha MPO- 1 3YKapPUOTMUYECKUX U MO
LapCTBamM B MUHMU rpynnax
BbinonHeHWe 1 3awmTa NnabopaTopHbIX
pabort:

«CTpoeHue KNeTku (pacteHus,
YKMBOTHbIE, FPUObI) U KNETOYHbIE
BK/ItOYEHMA (Kpaxman, KapoTuHOUAbI,
X10PONAACTbl, XPOMOMIACTbI)»
lMpaKkTnyecKoe 3aHATHeE.
MpepcTaBneHme yYCTHbIX COOBLLLEHNI C
npeseHTaunen, NoAroToBAEHHbIX NO
nepeyHto UCTOYHUKOB,
pekomeHA0BaHHbIX Npenoaasatenem

OK 01 CTPYKTYpHO-OYHKUMOHaNbHble  |PPOHTaNbHbINM ONpocC

OK 02 daKTOpbl HACNEACTBEHHOCTH PaspaboTKka rnoccapus
PeweHne 3a4a4 Ha onpeaeneHune

nocneno0BaTeIbHOCTU HYKNEOTUAOB,
AMUHOKUC/IOT B HOPME U B CyYae
M3MeHeHMA Nocaen0BaTeIbHOCTH
Hykneotmngos AHK




OK 02

ObmeH BeLecTs U
npespaLleHne SHeprum B
KneTke

®PpoHTaNbHbIN onpoc

3anonHeHue cpaBHUTEIbHOMN TabauLbI
XapPaKTePUCTUK TUNOB 0bMeHa
BeLLecTB

OK 02
OK 04

MU3HEHHbIN LUK KNeTKN.
MwuTo3. Meiio3

ObcyaeHMe No BoNpocam iekumm
Pa3paboTka neHTbl BpemeHun
YKM3HEHHOrO LMKAa

Paspen 2. CtpoeHue n
¢yHKUUM opraHusama

KoHTponbHas pabota “CTpoeHue 1
byHKUMM opraHm3ma”

OK 02
OK 04

CTpoeHue opraHmMama

OueHnBaeMas gMCKyccua

Pa3paboTka MeHTaNIbHOM KapTbl
TKAHen, OpraHoB M CUCTEM OPraHoB
OPraHM3MoB (pacTeHusn, KMBOTHbIE,
YenoBeK) C KPAaTKOMN XapaKTepUCTUKOM
nx GYHKUMNI

OK 02

dopmbl pa3MHOXKEHMUA
OpraHn3mos

®poHTaNbHbIN ONpoc

3anonHeHue TabanLbl C KPATKOM
XapPaKTePUCTUKOM M Npumepamm ¢popm
pPa3MHOKeHMA OpraHM3mMoB

OK 02
OK 04

OHTOreHes paCTeHVIVI, KUBOTHbIX
M 4yenoBeka

Pa3paboTKa NeHTbl BPEMEHMU C
XapaKTEPUCTMKOM 3TanoB OHTOreHe3a
OTAENbHOM FPYNMNON *UBOTHbIX U
YyenoseKka No MMUKpOrpynnam
Tect/onpoc

CocTaBiieHUe KN3HEHHbIX LIUK/I0B
pacTeHuit no otaenam (MoxoBuaHble,
XBOLLLEBUAHbIE, MAaNOPOTHUKOBUAHbIE,
rosl0CeEMeHHble, MOKPbITOCEMEHHbIE)

OK 02
OK 04

3aKOHOMEepHOCTU
HacnenoBaHUA

PaspaboTka rnoccapusa
PpoHTaNbHbIN ONpoC

TecT no BONpPOCamM NeKLMm
PeweHue 3apa4 Ha onpeaeneHune
BEPOATHOCTN BO3HUKHOBEHMSA
HacneACTBEHHbIX MPU3HAKOB Npu
MOHO-, AN-, NOAUTUBPUAHOM U
aHa/ZIN3UPYIOLLLEM CKpPELLMBAHUN,
COCTaB/IeHME FTEHOTUMNYECKMX CXEM
CKpelunBaHma

OK 01
OK 02

CuenneHHoe HacnegoBaHue
NPU3HaKoB

Tect

PaspaboTka rnoccapus

PeweHue 3agay Ha onpeaeneHune
BEPOATHOCTM BO3HUKHOBEHMUA
HacneaCTBEHHbIX MPU3HAKOB Npu
cuenJieHHOM HacneaoBaHUN,
COCTaB/IEHNE FrEHOTUMMUYECKMX CXEM
CKpeLuuBaHuA




OKO01 3aKOHOMEPHOCTU N3MeHYMBOCTU |TecT.
OK 02 PeweHue 3aga4 Ha onpeageneHue TMNa
OK 04 MyTaLMK Npu nepegade
HacneACTBEHHbIX MPU3HAKOB,
COCTaBNE€HMNE TEHOTUMNYECKUX CXEM
CKpewmBaHna
Paspen 3. Teopusa asonoumm KoHTponbHas paboTa “Teopetuyeckme
acnekKTbl 3BOJIOLUMN }KU3HU Ha 3emne”
OK 02 UcTopuna 3BONOLMOHHOIO ®poHTanbHbLIN onpoc
OK 04 yuyeHua. MuKpossotouma Pa3spaboTKa rnoccapua TepMUHOB
Pa3paboTKa NeHTbl BpeEMEHU Pa3BUTUA
9BO/IIOUMOHHOrIO Y4eHUA
OK 02 Makpossontouuma. OueHunBaemas AnCKyccma:
OK 04 Bo3HMKHOBEHME U pa3BUTUE MCNONb30BaHME aPryMeHTOB,
KM3HW Ha 3emne 61ON0rMYecKor TEPMUHONOTUN U
CMMBOIMKM ONA 0,0KA3aTEIbCTBA
poAcTBa OPraHM3MOB Pa3HbIX
CUCTEMATMYECKUX rpynn
Pa3paboTKa NeHTbl BpemeHu
BO3HUKHOBEHMA U PAa3BUTUA XKU3HU HA
3emne
OK 02 MpouncxoxaeHne YenoBeka — ®PpoHTanbHbLIN onpoc
OK 04 aHTponoreHes Pa3paboTKa NeHTbl BpemeHu
NPOUCXOXKAEHMA YeNoBeKa
Pa3aen 4. dkonorua
OK 01 JKonornyeckne GakTopbl n TecT No 3KONOrMYeCKUM paKkTopam u
OK 02 cpeabl XNU3HU cpefam XM3HU OPraHU3ImMoB
OK 07
OK 01 Monynauwns, coobuiecTsa, CocTaBneHme cxem KpyroBopoTa BeLLecTs,
OK 02 aKOCUCTEMDI NCNO/Ab3yA MaTepmasbl NEKLLUN
OK 07 PelweHne npakTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3aZ,aHUI NO NepeHocy
BELLECTBA M SHEPTUMN B IKOCMCTEMAX C
COCTaB/IeHME TPOPUYECKUX LLENeN U
nnpamua, 6mnomacchbl u HEepPrun
OKO01 Buocdepa - rnobanbHas OueHunBaemasn guckyccua
OK 02 9KOoJI0rMyecKkaa cuctema Tect
OK 07
OKO01 BanAHMe aHTPONOreHHbIX Tect
OK 02 daKkTopos Ha Buochepy MpakTnyeckas paboTta “OTxoabl
OK 04 npoussoacTea”
OK 07
OK 02 BavaHme counanbHo- OueHnBaeman anckyccua
OK 04 3KON0rMyecKnx GpakTopos Ha BbinonHeHWe nabopatopHoi paboTbl Ha
OK 07 BbibOp:

3400pOBbe YesioBEKA




"YmcTBeHHas pabotocnocobHocTh",
"BanaHne abnotnueckmx GpakTopos Ha
yenoBekKa (HU3KME U BbICOKME
TemnepaTtypsbl)"

Paspen 5. Buonorna B ¥Xn3Hu

3awuTa Keica: npeacraBneHune
pe3ynbTaToB pelleHns Kencos
(BbICTYyNNEHME C Npe3eHTaunemn)

OKO01 BMoTeEXHONOIMU B KU3HU BbinonHeHWe Kelca Ha aHanu3

OK 02 KaXkaoro MHPOPMALMN O HAYUHbIX AOCTUKEHUAX

OK 04 B 061aCTN reHeTUYECKUX TeEXHOIOTUN,
KNETOYHOM UHXKEHEPUU, NMULLLEBbLIX
6uoTexHonorni (No rpynnam),
npeacTaBieHme pe3y/ibTaToB peLleHns
Keincos

OKO01 MpomblwneHHaa buotexHonorna |BoinonHeHWe Kerca Ha aHanu3

OK 02 MHbOpPMaLMK O Pa3BUTUN

OK 04 NPOMbILLNEHHOM BUoTeXHONOMMI (Mo
rpynnam), npeacraBaeHne pesynbTaTos
peleHns Kencos

OKO01 CoumanbHO-3TUYECKME acneKTbl |BbinosiHEHME Keica Ha aHanus

OK 02 buotexHonorunn MHPOpMaL MM 06 ITUUECKNX acreKTax

OK 04 pa3BUTMA BUOTEXHONOIMIA (MO rpynnam),
npeacrasneHme pesybTaToB peLleHns
KelicoB

OKO01 BUOTEXHONOTUKN U TEXHUYECKME |BbINONHEHWE Kelca Ha aHanu3

OK 02 cUcTembl nHPopMaLmn 0 pa3BUTUA

OK 04

B6UOTEXHONOMNI C NPUMEHEHNEM
TEXHUYECKUX CUCTEM (Mo rpynnam),
npeAcTaBieHne pe3ynbTaToB pelweHnn
Keicos




