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1. OBLLASA XAPAKTEPUCTUKA PABOYEW NPOrPAMMbI
OBGLUEOBPA30OBATEJIbHON ONCLIUNITUHBI «BUONOM s »

1.1. MecTo gucuMNNMHbI B CTPYKTYpe obpasoBaTensHon nporpammbi CMO

O6uweobpasoBaTenbHas gucumnnmnHa «buonormsay nsyvyaetca Ha 6a3oBOM YPOBHE B
obuieobpasoBatenibHOM LUMKIe Y4ebHOro nfaHa OCHOBHOW MpodeCcCMOoHanbHOM
obpaszoBaTtenbHON NporpaMMbl BCEX YKPYMHEHHbIX rpynn cneuvanbHocTen/npodeccuin 3a
ncknoveHvem, cnegyrowmx: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00,
36.00.00 , 49.00.00, 54.00.00 (54.02.07).

TpygooemkocTb gucumnnmHbl «bronormsay Ha 6a3oBoM ypOBHE cocTaBnsieT 72 yaca,
N3 KOTOpbIX 12 YacoB BKIOYaAET NPodeCcCMOHarIbHO-OPUEHTUPOBAHHOE CodepXXaHue,
ycunusawLee npodpeccmoHasibHyt0 COCTaBNAKOLLYIO MO KOHKPETHOW rnpodeccumn nnm
cneumanbHocTh B 3aBucumocty ot PrOC CIO npogeccuu/cneumanbHOCTK.

IMpodreccnoHanbHO-OpMEHTUPOBAHHOE CoAepKaHNe peanuayeTcs B NPUKNagHom
moayne (pasgen 5 "buonorna B xu3Hu") onga Bcex npocdpeccun/cneymanbHOCTEN Ha
MaTtepuarne KenmcoB, CBA3aHHbIX C aHanM3om nHgopmalmm 0 pasButun 1 NpUMeEHeHNn
BuoTexHonorni No oTpacnam Gyayuien npogeccnoHanbHON AEATENBHOCTU 0by4YatoLMNXCS.
Kpome Toro, npogeccrnoHansHO-OpMeHTUPOBaHHOE coaepXaHue yunToiBaeTcs B pasgerne 4
"Okonorms" npu BbINONTHEHUN NABOPATOPHLIX U MPaKTUYECKMX paboT, CBA3aAHHbLIX C
ByayLuen npogeccMoHanbHON AeATeNnbHOCTBIO 0ByYatoLwmnXCs.

MNepwnog obyyeHuns n pacnpegeneHne no cemectpam onpeaenseT obpasoBartenbHas
OopraHu3auusi CamMOCTOATENbHO, C Y4YeTOM JOMMKM (POPMUPOBAHUA MNpeaMEeTHbIX
pe3ynbTaToB, 06LWKNX 1 NPpodeCccMoHanbHbIX KOMMETEHLNA, MEXNPeaMETHbIX CBA3EN C
Apyrumu amcunnnuHamm obuieobpasoBaTtenbHOro u obwenpogeccnoHansHOro LMKIoB
y4yebHoro nnaxa.



1.3. Uenun n nnaHupyembie pe3ynbTaTbl OCBOEHUA ANCLUUNJIUHDI.

Lenb: doopmmnpoBaHme y CTy4eHTOB NpeacTaBneHns o CTPYKTYPHO-(PYHKUNMOHANbHOM
opraHM3aumm XnBbIX CUCTEM Pa3HOrO paHra Kak OCHOBbI NPUHATUSA PELLEHWI B OTHOLLEHUN
0OBEKTOB XNBOW NPMUPOAbI M B MPON3BOACTBEHHbBIX CUTYaLIMSAX.

3apaum:

1) cdopmmpoBaTb NOHMMAHUE CTPOEHUSA, MHOroobpasuns n 0COBEHHOCTEN XKUBbIX
CUCTEM PasHOro YpOBHSA opraHusaumm, 3aKOHOMEPHOCTEN NPOoTeKaHUS BUONOrM4ecKmx
NPOLECCOB U SAABMIEHUA B OKpyXalLen cpefe, LesloOCTHOM Hay4yHOM KapTuHbI MUpa,
B3aMMOCBS3M 1 B3aUMO3aBMCMMOCTU €CTECTBEHHbIX Hayk;

2) pa3BuTb yMEHUsI ONPeaensTh XuBble 00bEKTbI B MPMPOAE; NPOBOAUTL HabnoaeHs
3a 9KocuctemMamMu ANS BbISIBIEHUS €CTECTBEHHbIX W aHTPOMOreHHbIX WU3MEHEeHWUH,
NHTEpPNPEeTUPOBaTb pe3ynbTaTbl HabnaeHWN,

3) cdopmmpoBaTb HaBblkM MPOBEAEHMS  MPOCTENWNX  BUoNornyeckmx
3KCNepuUMeEHTarnbHbIX UccrneaoBaHun ¢ cobniogeHnem npasun 6esonacHoro obpalleHuns ¢
obbekTamu 1 obopyaoBaHueM;

4) pa3BuTb yMeHMs1 MCrnonb3oBaTb MHGOPMauUMio Guonormyeckoro xapakrepa w3
Pa3nMYHbIX NCTOYHUKOB;

5) cdopmmpoBaTb YMEHUS NPOrHO3MPOBATb MOCMNEACTBUA CBOEW OEATENbHOCTU MO
OTHOLLIEHWMIO K OKpYXKatoLLien cpefe, cobCTBEHHOMY 30,0pOBbLI0; 060CHOBLIBATL M cOBNo4aTh
Mepbl NpocmnakTnkmn 3abonesaHnn.

6) ccopmmpoBaTb MOHUMAHWE 3HAYUMOCTM OOCTWKEHWA OMONOTMYECKON HayKu m
TEXHOMNOMMN B MPaAKTUYECKON AeATENbHOCTM YenoBeka, pPasBUTUM COBPEMEHHbIX
MEANLIMHCKNX TEXHOSOMMN N arpobUoTEXHOMNOMNN.



1.2.2. MnaHupyeMble pe3ynbTaTbl OCBOEHUS 06Leobpa3oBaTenbHON AucunnnunHbl B cootBeTcTBUU ¢ PIOC CIMO m Ha ocHoBe

®roc coo
Koa un MnaHupyemble pe3ynbTaTbl OCBOEHUS AUCLMMNUHBI
HaMMeHOBaHue
opmupyembix O6wwume' OucumnnuHapHble®
KOMMeTeHLUMN

OK 01. BeibupaTtb
cnocobbl peLeHns
3agad
npodeccrMoHarnbLHoMn
OesaTenbHoCTH
NPUMEHUTESNBHO K
pasnnyHbIM
KOHTEKCTam

B yacTu TpyaoBoro BocnuTaHus:

- TOTOBHOCTb K TPyAy, OCO3HaHWEe LIEHHOCTU MacTepcCTBa,
Tpyaonobue;

- TOTOBHOCTb K aKTUBHOW OEATENbHOCTM TEXHONOrMYECKON U
coumanbHOM HarnpaBneHHOCTU, CNOCOBHOCTb MHULMMPOBATD,

nnaHuMpoBatb M CaMOCTOSTEMBHO  BbIMOMHATL  Takyko
OeATenbHOCTb;
- WHTepec K pas3nnyHbiM cdepaMm npogeccnoHanbHoOm
AesaTenbHoCTw,

OBnageHue yHuBepcanbHbIMU  y4ebHbIMM  MO3HABaTENBbHbLIMM
OEenUCTBUAMM:

a) 6a3oBble norMyeckue AeNCTBUA:

- CaMOCTOATENbHO OPMynMpoBaTh U
npobnemy, paccmatpmBaTb €€ BCECTOPOHHE;
- YCTaHaBNMBaTb CYLUECTBEHHLIN MPU3HAK MW OCHOBaHUSA OJ15
CpaBHeHuUs, knaccmdukauum n ob6obLeHns;

aKTyanusmpoBaTb

ChOpMMPOBAHHOCTbL 3HAHUW O MecTe K ponn Guonorn B
CUCTEME HAY4HOro 3HaHuS; PYHKLMOHANbHON FPaMOTHOCTU
YyenoBeKa ANS PeLUEeHUs XXU3HEHHbIX Mpobnem;
CPOPMMPOBAHHOCTL  YMEHUS  pacKpblBaTb  COAEpXKaHue
OocHoBononarawuwmx 6nonorMiyecknx TEPMUHOB U MOHSTUIAL
KM3Hb, KrneTKa, TKaHb, OpraH, OpraHuam, Buz, MNONynsuus,
akocuctema, OuoueHos, 6uoctepa; MeTabonusam (obmeH
BELLECTB n npeBpaLleHne 3Heprum), romeocTas
(camoperynsiums), buocmHTes Benka, CTPYKTypHas opraHu3aums
XKUBbIX cuUcTeM, ONCKPETHOCTb, camoperynsaums,
camoBocCnpousBegeHne (penpogykuus), HacneacTBEHHOCTb,
N3MEHYMBOCTb, OHEpPro3aBUCMMOCTb, POCT W  pasBUTUE,
YPOBHEBas opraHM3auus;

chOpMMPOBAHHOCTL  YMEHUS  packpbiBaTb  cogepaHue
OCHOBoMoMarawWwmux BGnonorMyecknx Teopun wn  rnoTes:
KNEeToOYHONW, XPOMOCOMHOW, MYTauUMOHHOW, 3BOMIOLMOHHOM,
NPOUCXOXOEHUS KN3HN N YENOBEKA;

1 YKasblBalOTCA IMYHOCTHbIE M MeTanpeameTHble pe3ynbTaTbl 3 ®rOC COO (B nocneaHel pegakumm ot 12.08.2022), dopmupyemble 0buieobpa3oBaTeIbHOM ANCUMMIINHON

2lncumnamHapHble (NpeameTHble) pesynbTaTbl yKasbiBatoTcs B cooTseTcTBMmM ¢ PIOC COO (B nocnegHeit pegakumm ot 12.08.2022)




- onpeaenaTb Lenu AeATenbHOCTW, 3aAaBaTb napaMeTpbl U
KpUTEPUUN UX OOCTUMKEHWS,

BbISBMATb  3aKOHOMEPHOCTU U
paccmaTpyBaeMbIX ABMEHUSX;
- BHOCWUTb KOPPEKTUBbI B
COOTBETCTBME pe3ynbTaToB
NnocrneacTBUii AeATENbHOCTY;

- pa3BMBaTh KpeaTUBHOE MbILLUIIEHNE MPU PELLEHUN KNU3HEHHbIX
npobnem

6) 6a3oBble uccnepoBaTeNnbCKUe AENCTBUSA:

- BNafeTb HaBblkamu y4yeGHO-UCCnenoBaTenbCkon U NPOEKTHOW
[AesTenbHOCTM, HaBbIKaMU pa3speLleHnst npobnem;

- BbISIBNATb NPUYMHHO-CINEACTBEHHbIE CBS3U U aKTyanvavpoBaTb
3agadvy, BblABUraTh rMNoTe3y ee peLleHusi, HaxoauTb apryMeHTbI
ANsi AokasaTenbCTBa CBOMX YTBEPXKAEHWI, 3a4aBaTb NapameTphbl
N KPUTEPUN pPeLLIEHNS;

- aHanusupoBaTb MONyYEHHbIE B XOA4E PELUEHMs1 3adayu
pe3ynbTaTtbl, KPUTUYECKN OLEHMBaTb WX [AOCTOBEPHOCTb,
NPOrHO3MpPOBaTb U3MEHEHWNE B HOBbIX YCIOBUSIX;

-yMeTb NEePEHOCUTb 3HAHWSA B NO3HABATENbHYIO W NPaKTUYECKYHO
obnacTu Xu3HeaeAaTenNnbHOCTH,

- YyMeTb MWHTErpupoBaTb 3HaAHWUS M3 pasHbIX NPeAMETHbIX
obnacren;

- BblIBUraTb HOBbIE MAEW, Npeanaratb OpUrMHanbHble noaxoapl v
pelleHus;

- CMOCOBHOCTL MX WCMOMb30BaHMsS B MO3HABATENbHOW U
counanbHOWN npakTuke

npoTnBope4nA B

JeATenbHoCTb, OLeHuBaTb
LensM, OLEeHMBaTb PUCKM

chopMMPOBAHHOCTbL YMEHUS pacKpbiBaTb OCHOBOMOMAaratLme
buonornyeckme 3akoHbl U 3akoHomepHocTtu (. Mengens, T.
MopraHa, H./. Basunosa, 3. lekkens, ®. Mionnepa, K. Bapa),
rpaHnLbl X MPUMEHNMOCTU K XXMBbIM CUCTEMAM,;
npuobpeTeHne onbiTa MNPUMEHEHMUSI OCHOBHbLIX METOOB
Hay4HOro Mo3HaHusl, UCNonb3yemblx B Gronornn: HabnoaeHusa un
OnucaHust XUBbIX CUCTEM, MPOLIECCOB U SIBMEHWIA; OpraHM3aumm
N npoBegeHust BMONOrMYecKoro SKCNEPMMEHTA, BblABMXKEHNS
rMnoTes, BbISIBIIEHMS 3aBUCMMOCTM MeXay WccregyemMbiMu
BEMMYMHAMKN, OOBACHEHUS MONYYEHHbIX pe3ynbTatoB W
POpMYSIMPOBAHNSA BbIBOAOB C WCMNOSIb30BaHMEM HayYHbIX
NOHATUN, TEOPUIN U 3AKOHOB;

chopMUPOBAHHOCTL  YMEHUSI BbIAENATb  CYLIECTBEHHbIE
NMpuU3HaKM BUPYCOB, KIETOK MpPOKapuoT WU  3YKapuoT;
OOHOKMETOYHbIX M MHOIOKIIETOYHbIX OpraHM3MoB, BWOOB,
BMoreoLeHO30B U 3KOCMCTEM; 0COBEHHOCTM MpoLEeccoB obMeHa
BELLECTB U MpeBpaLLeHns SHeprum B kreTke, dOTOCMHTES3a,
NNacTUYeckoro M SHEPreTMYeckoro obMeHa, XeMOCUMHTE3a,
MWTO3a, Melo3a, ONfoAOTBOPEHMS, Pa3BUTUSI U PA3MHOXEHNS,
WHAMBWAYanNbHOro pasBuTUa opraHmama (oHToreHesa), 6opbobl
3a CyLlecTBOBaHMe, €CTECTBEHHOro oTbopa, BMA006pa3oBaHus,
NpPUCNocoONeHHOCTN OpraHN3mMoB K cpefe 00uTaHus, BMUAHNUS
KOMMOHEHTOB 3KOCUCTEM, aHTPOMOreHHbIX W3MEHEHUN B
9KOCMCTEMAx CBOEW MECTHOCTW, KPYroBopoTa BELLECTB MU
npespalleHme aHeprun B bruocdepe;

chOpMNPOBAHHOCTb YMEHMS peLlaTb bruonornyeckme 3agaun,
COCTaBNATb FEHOTUMUYECKME CXEMbI CKPELLUMBAHWUS ONS pasHbIX
TUMNOB HacnegoBaHMsA MPU3HAKOB Y OPraHM3MoB, COCTaBMATb
CXeMbl MepeHoca BeLEeCTB U SHEpPruM B aKocucTtemax (Lenm
NUTaHWs, MULLIEBLIE CETN)




OK 02. Ncnonb3oBaTb
COBpPEMEHHbIE
cpefcTtea noucka,
aHanusa u
NHTEepnpeTaumm
WHopmaLmn u
WH(POPMAaLIMOHHbIE
TeXHonornm ans
BbINOMNHEHWS 3aga4
npodeccmoHansHom
AesaTenbHOCTH

B obnactu LeHHOCTU Hay4YHOro NO3HaHUs:

- chopMMpPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA Haykm M OOLLECTBEHHOW
NPaKTMKW, OCHOBAHHOrO Ha Amanore KynbTyp, CNOCOGCTBYOLLErO
OCO3HaHMIO CBOEro MecTa B MOSIMKYIIbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME SI3bIKOBOW M YMTATENbCKOW KYNbTypbl Kak
cpencTtea B3aMMoOeNCTBUS Mexay NoAbMU 1 NO3HAHMSA MUPa;
- OCO3HaHWEe LEHHOCTU Hay4YHOW OeATEeNbHOCTWU, FOTOBHOCTb
OCYLLECTBNATb NMPOEKTHYIO U UCCIefoBaTeNbCKy AeATEeNbHOCTb
MHOMBMAYaANbHO W B rpynne;

OenageHne yHuBepcanbHbIMU Y4eOHbIMU MO3HaBaTENbHLIMU
JENCTBUAMMN:

B) paboTta ¢ uHcpopmaumen:

- BNageTb HaBblkamu MNONy4YeHUs MHOpMaLMN N3 UCTOYHUKOB
pasHbIX TUNOB, CaMOCTOATENbHO OCYLLECTBMATb MOUCK, aHanus,
cUCTEMaTM3aumio N MHTepnpeTauunio MHpopMaumMm pasnmyHbIX
BMAOB U hopM NpeacTaBneHns;

- co3gaBaTb TEKCTbl B pasnuyHbix dopmaTtax C Yy4yeToMm
Ha3HayYeHus MHopMauMM 1 LEeneBon ayamtopuun, Bbibmpas
onTuManbHy hopMy NpeacTaBneHns U BU3yanusauuu;

- OUeHMBaTb JOCTOBEPHOCTb, NEMMTUMHOCTb MHGOPMaLUN, ee
COOTBETCTBME NPaBOBbIM U MOPASbHO-3TUYECKUM HOpMaM;

- ncnonb3oBaTtb cpeacrtea MHOPMAaLIMOHHbIX n
KOMMYHUKALMOHHbIX TEXHOMOrMA B PELUEHUN KOTHUTUBHBIX,
KOMMYHMKATMBHbIX 1 OpraHu3auUmMoHHbIX 3agay ¢ cobnogeHmem
TpeboBaHUN 3ProOHOMUKN, TEXHUKM GE30MacHOCTU, TUMMEHBI,
pecypcocbepexxeHns, npaBOBbIX M ITUYECKMX HOPM, HOPM
MHdOpMaLMOHHON Be30NacHOCTH;

- BMafeTb HaBblkaMX pacno3HaBaHUs W 3aWMTbl MHOopMaLWK,
MH(OPMALMOHHO 6e30MacHOCTU NMUYHOCTU

CPOPMUPOBAHHOCTL  YMEHUN KPUTUYECKN  OLleHMBaTb
MHopMaLmnio B1ONOrMYecKoro coaepXXaHusi, BKITHOYaoLLYHO
nceBAOHayYHble 3HaHUA N3 PasnNNYHbIX UCTOYHUKOB (CpeacTBa
MaccoBOW WHpopMaumu, HayyHO-NonynspHble Martepuansl);

MHTEPNPETUPOBaTbL  3TUYECKME  acnekTbl  COBPEMEHHbIX
nccnegoBaHnn B Guonoruu, MeguuuHe, OWOTEXHONOrUW;
paccmaTpuBaTb rrobarnbHble  3KOJorMyeckne npobnembl
COBPEMEHHOCTN, opMUpoBaTb MO OTHOLUEHUIO K HUM
COBCTBEHHYHO MNO3ULMIO;

chopMnpoBaHHOCTL  yMEHWIA  co3gaBaTb  COOCTBEHHbIE

MUCbMEHHbIE U YCTHblE COOBLLIEHNSA HA OCHOBE BUONOrMYyeckon
WHpOpMaLMM U3  HECKONBbKUX  MUCTOYHMKOB, PaMOTHO
ncnonb3oBaTh NOHATUMHBLIA annapaT Guonorum




OK 04. 3dhhekTnBHO
B3aMMOOeNCTBOBaTb
n pabotatb g
KonnekTuee 7]
KoMaHge

- TOTOBHOCTb K
camoornpegerneHuto;
-OBMnajeHne HaBblkaMmn y4yebHo-nccneaoBaTenbCKOM, NPOEKTHOW
N coumanbHOW AesTeNbHOCTY;
OBnageHue yHUBepcanbHbIMU
AeNCTBUAMM:

6) coBMecTHas AeATenbHOCTb:

- MOHMMaTb M MUCNOMb30BaTb MPEMMYyLLECTBA KOMaHOHOW W
nHanBmnayansHon paboThbi;

- NPUHUMATb Lenn COBMECTHON AESATENbHOCTU, OPraHN30BbIBaTb
N KOOPAMHMPOBATb OENCTBUS MO ee OOCTUXKEHUIO: COCTaBMSATb
nrnaH AencTBUn, pacnpenensite porii C  y4eTOM MHEHUI
y4YacTHMKOB 0b6CyxaaTb pesynbTaTbl COBMECTHON paboThl;

- KOOPAMHMPOBATL U BbLINOMHATL PaboTy B YCNOBUAX pearnbHOro,
BMPTYanbHOrO M KOMBUHMPOBAHHOIO B3aMMOAENCTBUS;

- OCYLLEeCTBNATb MO3UTUBHOE CTpaTerMyeckoe rnosedeHve B
pasnuyHbIX CUTyauusix, NPOSBATL TBOPYECTBO U BoOBpaxeHue,
ObITb MHULMATUBHBIM

OBnageHue yHuBepcanbHbIMU PErynsiTUBHbIMA AeUCTBUSIMM:

I') npUHATHE cebs U ApYyruxX niogen:

- MPYHUMAaTb MOTUBbLI W apryMeHTbl ApYrnx niofen npu aHanuse
pesynbTaToB AeATeNnbHOCTY;

- NpU3HaBaTb CBOE NpPaBO W NpaBO APYruX Noaen Ha OWnbKY;

- pa3BuBaTb CMOCOGHOCTb MOHUMAaTb MUP C MNO3ULUWN APYroro
yeroBeka

camMopa3BnUTUO, CaMOCTOATEJIbHOCTU WU

KOMMYHUKaTUBHbIMU

npnobpeTeHne onbiTa MNPUMEHEHUSI OCHOBHbIX METOAOB
Hay4YHOro MO3HaHUs, UCMOJb3yeMbIX B Buonornu: HabnoaeHus v
OMNMUCaHNSA XMBbIX CUCTEM, NPOLIECCOB U AABMEHUI; OpraHm3auum
1 NpoBedeHnss OMONOrM4YecKoro 3KCrnepuMeHTa, BblOBMKEHUNA
rmnoTes, BbISIBMEHUS 3aBUCUMOCTU MeXAy uccneayembiMu
BEMMYMHAMK, OOBACHEHUA MOMYYEHHbIX pPe3ynbTaToB MU
hopMynMpoBaHMa BbIBOOAOB C  WCMOSMb30BAaHWMEM  Hay4YHbIX
NMOHATWIA, TEOPUI N 3aKOHOB

0K 07.
CopernctBoBaTtb
COXpaHeHUIo
oKpyXatowen cpegpbl,
pecypcocbepexeHuto
, TPUMEHATb 3HaHUA

B obnacTu akonoruyeckoro BoCnuUTaHUA:
_ chOPMUPOBAHHOCTb 3KONOrMYECKON KynbTypbl, MOHUMaHUE

BMUSIHUSA COLManbHO-3KOHOMUYECKNX MPOLLECCOB Ha COCTOSIHUE
NPUPOOHON U coumanbHOW cpefdbl, OCO3HaHWe rnobanbHoro
Xapaktepa 9KOnormyecknx npobnem;

CHPOPMUPOBAHHOCTb YMEHUS MPUMEHSITb MOSTyYEHHbIE 3HAHUS
ans 06bACHeHMsA BGMONOrMYecknx NPOLLECCOB U ABMEHWUA, ANs
MPUHSATUSA NPAKTUYECKUX PELUEHUA B MOBCEAHEBHOWN >XU3HMU C
uenbto obecneveHns 6e30nNacHOCTU CBOEro 340pOBbS U
3[10POBbS OKPY>KAOLLMX NtoAel, cobnioaeHus 30opoBoro obpasa




06 n3ameHeHun
KnumaTa, NpUHUMNbI
OepexnmBeoro
Npon3BOACTBA,
ahbdekTnBHO
[encTeoBaTh B
ype3sBbl4anHbIX
cuUTyaumsix

- MNaHNpoBaHWeE 1 OCYLLECTBIEHME AENCTBUIN B OKpYXKatoLLen
cpefe Ha OCHOBe 3HaHWA LUenen YCTOMYMBOro pasBUTUA
YenoBeyYecTBa;
aKTUBHOE  HemnpuaTue
oKpyxatoLLen cpeae;

- YMEHVe MnporHo3npoBaTtb HebnaronpusTHble 3KONOrMyeckue
nocneacTemsl NpeanpuHUMaemblX AeNCTBUA, NPeaoTBpallaTh UX;
- pacwupeHuMe onbiTa  AEeATEeNbHOCTU  3KOSIOrMyecKom

HanpaBfeHHOCTH;
- OBMNajeHne HaBblkaMWn y4ebHO-MCCreNoBaTENbCKOMN, MPOEKTHON 1
coumarnbHoW OeaTenbHOCTH

OENCTBUN,  MPUHOCALLMX  Bpea

XWU3HW, HOPM rPaMOTHOrO TMOBEAEHUA B  OKpyXatoLlewn
npupoaHou cpeae; NoHMMaHue HeoBXOAMMOCTM UCMONb30BaHNUS
OOCTMKEHMI COBPEMEHHON Brnonormn n GuotexHonormi ans
paLMoHanbLHOro NpMpoaonob30BaHNS
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2. CTPYKTYPA W COLEPXAHVE OBLLEOBPA3OBATENBHOM OMCLIAMNNHDI

2.1. Ob6bem gucunnnuHbl 1 BUAbI y4ebHon paboThl 1t 0uHOl HOpMBI

Bug yye6Hon pabotbl

Obbem B yacax

06bem obpasoBaTeNnbHON NPOrpaMmbl AUCLUNIIUHDI 72

BT.4.

OcHoBHOe copepxaHue 72

BT. Y.

TeopeTuyeckoe obyyeHve 40
B T.4. NPOHeCCUOHANIbHO-OPUEHTUPOBAHHOE COAEpXaHmne 2

npakTnyeckne 3aHdaTus 20
B T.4. NPOHEeCCUOHASIbHO-OPUEHTUPOBAHHOE COAEpXaHmne 8

nabopaTopHble 3aHATUSA 4
B T.4. MPOHeCCUOHANIbHO-OPUEHTUPOBAHHOE COAEpXaHmne 2

KoHTponbHas pabora

MpomexyToyHaa aTTecTauusa (ouddepeHUMpoBaHHbIN 3a4eT) 2

2.1. O6seM yueOHOM TUCIUTIINHE ¥ BUAL yIeOHON paboThl it 3a09HOM GOpMEI

Bun yueOHo# paboTh

O0BeM yacoB

MakcumanbHasi yueOHas Harpy3ka (BCero)

72(6n+66¢)

O0s13aTenbHas ayIMTOpHAs ydeOHas Harpy3ka (Bcero)

6 (611)

B ToMm uucie:

na6opaTopHHe 3aHATHUA

MPAKTUYCCKUC 3aHATUA

KOHTPOJIbHBIE paOOTHI

KypcoBas paboTa (IIpoeKT)

CamocrosTenpHas padora o0ydaromerocs (BCero)

B ToMm uucne:

CaMOCTOsTENIbHAs paboTa HaJ KYpPCOBOU pabOTOM (TIPOSKTOM)

[ToaroToBka NpakTHKOOPUEHTUPOBAHHBIX PAOOT MPOEKTHOTO
Xapakrepa

JOMaIrHss paboTta (JIoMalrHss KOHTPOJIbHASI paboTa)

[TpomexxyTounas atrectamus B hopme audhepeHIIMpOBaHHOTO 3a4eTa
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2.2. TemaTnyeckmn nnaH n cogep)xaHne OUCUUMNIUHLI

HavnmeHoBaHne CopepxaHue y4ebHoro matepuana (OCHOBHOE M NPOoheCCUOHANIbHO-OPUEHTUPOBAHHOE}, Ob6bem vacos dopmupyemele
pa3feros v Tem nabopartopHbie u KOMMeTeHLMK
npakTU4eckne 3aHATUS, NPUKNagHoM Mogy b (NPW HaNM4mm)
1 2 3 4
Pasgen 1. KneTtka - CTpyKTYpHO-OYHKLMOHANbHAsA eguHULa X1MBoro 18(3n+15¢c)
Tema 1.1. OcHOBHOe copepxaHue 2(1n+l1c) OK 2
Buonorus kak TeopeTnyeckoe obyyeHue: 2(1n+1c)
Hayka. Obwasn | CospemeHHble OTpacv BUONOTMYECKUX 3HaHMIL. CBs3b GIOMOMMM C APYrUMI Haykamu: GUOXUMUS,
XapakTepucTuka | Guodusmka, buoHuka, reHoreorpacmsa m ap. Ponb n mecto 6ruonornm B hopMmpoBaHun
XXU3HU COBPEMEHHOW Hay4YHOWN KapTWHbI MUpa. YPOBHM OpraHunsaumm xuso matepun. Obwas
XapaKTepuCTMKa XN3HW, CBONCTBA XXUBbIX CUCTEM.
XMMUYECKMI COCTaB KNeTok
Tema 1.2. OcHoBHOe cogepXxaHue 6¢c OK-1
CTpyKTypHO- TeopeTnyeckoe obyyeHue: 2c OK-2
dyHKkumoHanbHa | KnetouHas Teopus (T. WBaHH, M. lnengeH, P. Bupxos). OCHOBHblE NONOXEHNS COBPEMEHHOM OK-4
KNeTOYHOM
Al opraHu3aums Teopun. Tunbl KNETOYHON OpraHn3aunn: NPoKapuoOTUYECKUA 1 dykapuoTudecknin. OOHOKNETOYHbIE U
KNeTokK MHOIOKMEeTOYHbIE OpraHn3Mbl. CTpoeHMe NpoKapuoTUYECKON KNneTkn. CTpoeHne aykapuoTUYecKowm
KNeTKN.
HekneTouHble popmbl XM3HM (BMPYChI, BakTeprodarn)
JNlabopaTopHble 3aHATUA: 2c
MprobpeTeHne onbiTa NPUMEHEHNS TEXHUKN MUKPOCKONUPOBAHWNS MPY BbIMNOSTHEHUN NTabopaTopHbIX
paboTt: JlabopaTopHas
1. IlabopatopHas paboTta « CTpoeHme KNeTKM (pacTeHus!, XXUBOTHbIE, rpnbbl) U KNETOYHbIE
BKMOYEHUS (Kpaxman,kapoTMHOMAbI, XITOPOMacTbl,XPOMONNACTbI )»
MoaroTtoBka MuKponpenapaTos, HabnAeHWe C NOMOLLBI MUKPOCKONA, BbISIBNIEHUE pas3nuymnii Mexay
n3yyaembiMn o6bekTamu, hopmynmMpoBaHNE BbIBOAOB
MpakTnyeckne 3aHATUA: 2c

BupycHble 1 6aktepuanbHble 3abonesanust. O6LLMe NPUHLMMBI UCNOSb30BaHMS NIEKAPCTBEHHbIX
BELLEeCTB.

OcobeHHOCTU NpUMEHEHNs aHTMONOTUKOB. lNpeacTaBneHne YCTHbIX COOBLLEHUI C Npe3eHTaumen,

noAroToBJS1IEHHbLIX MO NEepeYvYHi0 NCTOYHMKOB, peKOMEeHOOBaHHbIX npenogaBaTtenem
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Tema 1.3. OcHoBHOe coaepxaHue 4(1n+3c) OK-1
CTpyKTypHO- TeopeTuyeckoe obyuyeHue: 2(1n+1c) OK-2
yHKUMOHanbHbI | XpoMocomHas Teopus T. MopraHa. CTpoeHrne XpoMOCOoM. XpOMOCOMHbIN HaAbop KNEeTOK, rOMOMOTNNYHbIE
e chakTopbl N HEFOMOJIOrMYHbIE XPOMOCOMBI, FanfIoUgHbIN 1 AMnnongHein Habop. HyknenHosble kucnoTol: OHK,
HacneAcTBeHHoe PHK HaxoxaeHue B KneTke, Ux CTpoeHne 1 oyHKUMK. MaTpuyHble NpoLecchl B KNeTKe: pennmkaums,
™ OuocumHTes
6enka, penapauuns. [eHeTUYECKMN KOf, U ero CBOMCTBA
MpakTuyeckue 3aHATUA: 2c
PelueHne 3agay Ha onpeaeneHme nocnegoBaTenibHOCTU HYKNEOTUAOB, aMUHOKMCIIOT B HOPME U B
crnyyae
N3MeHeHNs nocrnegoBaTenbHocTn Hykneotugos OHK
Tema 1.4. OcHOBHOe copepxaHue 2c OK-2
O6meH BewectB | TeopeTuyeckoe obyueHue: 2c
1 npesBpailieHune MoHsiTne meTabonmam. AcCMMmnALMS 1 AUCCUMUNALNS - OABE CTOPOHbI MeTabonuama. Tunsl oomeHa
3Heprum B BELLEeCTB: aBTOTPOMHLIN 1 reTepoTPodHbIN, a3pobHbIA U aHaspobHbIN. MNnacTuyecknii obmeH.
KneTke doTOCUHTES. XEMOCKHTES
Tema 1.5. OcHoBHOe cogepxaHue 2(1n+1c) OK-2
XXn3HeHHbIN TeopeTuyeckoe obyueHue: 2(1n+1c) OK-4
LIUKI KNEeTKW. KneTouHbIn umkn, ero nepuodbl. MuTos, ero ctagumn n nponcxoasiume npoueccel. bruonornyeckoe
MuTo3. Meio3 3Ha4eHue
muTo3a. Meinos un ero ctaguun. lNoeBegeHne xpomocom B Meno3se. KpoccmHroep. buonoruyeckui
CMbICT Menosa
KoHTponbHas MonekynspHbIN YPOBEHb OpraHuM3aumnn XNBoro 2c
paboTta
Pazgen 2. CtpoeHue u hyHKUMM OpraHu3Ma 20(1n+19c)
Tema2.1. OcHoBHOe cogepxaHue 2(1n+1c) OK-2
CTpoeHue TeopeTuyeckoe oBy4eHue: 2(1n+l1c) OK-4
opraHusma MHorokneTo4Hble opraHnamMbl. B3anmocBsiab opraHoB U CUCTEMbI OPraHOB B MHOTOKITETOYHOM
opraHusme.
"oMeocTas opraHvMama v ero nogaepxaHve B MPOLECcCe XU3HELEeATENbHOCTH
Tema 2.2. OcHOBHOe copepxaHue 2c OK-2
TeopeTnyeckoe obyyeHue: 2c
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Popmbl

®opmbl pa3mMHOXeEHUS opraHn3mMoB. becnonoe 1 nonoeoe pasmHoXxeHue. Buabl 6ecrnonoro

pa3MHOXeHUsA Pa3MHOXEHWSI.
opraHuM3mMos MNMonoBoe pasmMHOXeHne. FameToreHes y XMBOTHbIX. CnepmaToreHes u ooreHes. CTpoeHue NonoBbixX
knetok. OnnogoTBOpEHNe
Tema 2.3. OcHoBHOe cogepxaHue 2c OK-2
TeopeTuyeckoe obyuveHue: 2c OK-4
OHTOreHes WHoneBuayanbHoe pasBuUTUE OpraHn3mMoB. AMOpuoreHes u ero cragun. NoctaMbproHanbHbIA nepuoa.
pacTteHun, Ctagun nocTamMbpMOHanbHOrO pa3BUTUS Y XKMBOTHBIX M YenoBeka. MNpsmoe n HenpsMoe pasBuTuhe.
XMBOTHbIX U Buonornyeckoe crapeHune n cmeptb. OHTOreHe3 pacTeHumn
yeroBeka
Tema 2.4. OcHOBHOe copepxaHue 4c OK-2
3akoHoMepHocTM | TeopeTuyeckoe obGyueHMe: 2c OK-4
HacneaoBaHusA OCHOBHbIE MOHATUA rEHETUKN. 3aKkOHOMepPHOCTM obpa3oBaHusi rameT. 3akoHbl . MeHaens
(MoHormbpuaHoe n
nonurnbpunaHoe ckpelwmBaHue). BsanmogencTene reHoB
MpakTnyeckue 3aHATUA: 2¢c
PewweHune 3aaad Ha onpefeneHne BEPOSTHOCTY BO3HUKHOBEHUSI HACNEACTBEHHbIX NPU3HAKOB Npu
MOHO-, an-,
nonurnépnaHOM M aHaNU3UPYLWEM CKPELLMBAHUM, COCTaBNEHNE reHOTUMUYECKMX CXEM CKpPeLLMBaHUS
Tema 2.5. OcHoBHOe cogepXxaHue 4c OK-1
CuenneHHoe TeopeTuyeckoe obGyueHue: 2c OK-2
HacnegoBaHue 3akoHbl T. MopraHa. CuenneHHoe HacnegoBaHWe reHoB, HapylweHue cuennennsi. Hacneooeanue
npU3HaKoB NPU3HaKoB,
CUENIEHHbIX C NONoM
MpakTnyeckue 3aHATUA: 2¢c
PeweHune 3agay Ha onpegeneHe BepOATHOCTUM BO3HUKHOBEHWUS HaCNeACTBEHHbIX MPU3HAKoB Npu
cuenneHHoM
HacnegoBaHMW, COCTaBMEHNE TEHOTUMUYECKUX CXEM CKPELLMBaHWS
Tema 2.6. OcHOBHOe copepxaHue 4c OK-1
TeopeTuyeckoe obOyueHue: 2c
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3aKOHOMEPHOCTU | /13MEHYMBOCTb MPU3HAKOB. Buabl N3MEHUYMBOCTU: HACNeACTBEHHAs U HeHacneacTBeHHas. 3aKoH OK-2
M3MEeH4YMBOCTHN rOMOJTIOrMYECKUX PSOOB B HAacneacTBeHHON namerHunsoct (H.W. Baeunos). MyTaunoHHast Teopusi OK-4
N3MEHYMBOCTU. Bmapl MyTaumm n NpuUnHbI MX BO3HUKHOBEHMSA. KapnoTun Yyenoseka.
HacnencteeHHble 3aboneBaHns Yyenoseka. [[eHHble 1 XpOMOCOMHbIe BonesHn yenoseka. bonesum ¢
HacneaCTBEHHOW NpeapacnonoXeHHOCTb0. 3HaYeHNe MEANLMHCKON FEHETUKN B MPEAOTBPALLEHUN 1
NEYEHUN reHEeTUYECKNX
3aboneBaHWin YenoBeka
MpakTuyeckne 3aHATUA: 2¢
PeweHne 3agady Ha onpegeneHne Tuna Mytaumm npu nepegaye HacnegcTBEHHbIX NPU3HAKOB,
COCTaBreHne
FeHOTUNNYECKMX CXEM CKpEeLLMBaHWS
KoHTponbHas 2c
paGora CTpoeHue 1 yHKUMKM opraHm3ama
Pazpgen 3. Teopusa asontouum 6¢c
Tema 3.1. OcHOBHOe copepxaHue 2c OK-2
UcTopusn TeopeTnyeckoe obOyueHue: 2c OK-4
3BOJIIOLMOHHOIO MepBble aBontoumoHHble koHuenuun (K.B. Jlamapk, XK.J1. BiodhdoH). IBontoumoHHas Teopus Y.
y4eHus. HapsuHa. CuHTETUYECKasN TEOPUSI IBOSIOLIMM U €€ OCHOBHbIE MONOXEHWS.
Mukpoasonoums | Mukpoassoniouus. [Monynsaums Kak aneMeHTapHas eauHuLa 3BonoLUumn. FeHeTUYeckme OCHOBBI
3BOMIOLNN. DNemeHTapHble dakTopbl 3BOMOLUUN. ECTECTBEHHLIN OTOOP - HanpaBnAwLWKUA dakTop
3BOMIOLMMN.
BnaoobpasoBaHue kak pe3ynbTaT MUKPOIBOSOLMM
Tema 3.2. OcHOBHOe copepxaHue 2c OK-2
Makpoasonioumss | TeopeTuyeckoe oGyueHue: 2c OK-4
. Makpoagontounsi. Popmbl U OCHOBHbIE HanpaeneHnst makpoasosnoumn (A.H. Ceeepuo). MyTu
Bo3HukHOBeHMe | mocTuxeHusi Bruonoruyeckoro nporpecca. CoxpaHeHne 6ropasHoobpasusa Ha 3emne.
u pa3BuTue 'MNoTesbl 1 TeOpUN BO3HMKHOBEHUS XM3HW Ha 3emrie. [ossneHre nepsbiX KNETOK U UX 3BOMOLMS.
XKU3HU Ha 3eMne | MMpokapuoTbl W 3yKapuoTbl. MPOUCXOXKAEHNE MHOMOKNETOUYHbIX OPraHM3MoB. BO3HUKHOBEHME OCHOBHbIX
LapCcTB aykapuoT
Tema 3.3. OcHoBHOe cogepXxaHue 2c OK-2
TeopeTuyeckoe obyueHue: 2c
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MpoucxoxaeHune AHTpononornsa - Hayka o Yyenoseke. CucremaTnyeckoe nonoxeHune yenoseka. CxoOcTBO M OTIMYMS OK-4
yerioBeka - yenoseka C XMUBOTHbIMWU. OCHOBHbIE CTaauy aHTpoNoreHesa. 3BOMOLMSA COBPEMEHHOIO YenoBeka.
aHTponoreHe3s Yenoseyeckne pacbl 1 X eaMHCTBO. Bpems 1 nyTu pacceneHns Yyenoseka no ninaHeTe.

MpncnocobneHHoCTb

yenoBeka K pa3HbiM YCOBUSIM Cpefbl
Pasgen 4. dkonorus 18(2n+16¢)
Tema 4.1. OcHoBHOe coaepxaHue 2(1n+1c) OK-1
SKonoruyeckue TeopeTnyeckoe obyyeHue: 2(1n+lc) OK-2
¢akTopbI 1 Cpepbl 06MTaHNa OpraHM3mMOoB: BOAHAs, HA3eMHO-BO3AYLLHAsA, NOYBEHHAs, BHYTPUOPraHM3MeHHasl. OK-7
cpeAbl XXU3HU ®unsnko- xummnyeckne ocobeHHoCcTu cpen obuTaHmsa opraHnamMoB. [prucnocobneHns opraHM3moB K

XXM3HW B pasHbIx cpefax. MNoHaTme akonormnyeckoro aktopa. Knaccuukaums aKonormyeckmx

hakTopos. NpaBnno MUHUMYMa

O. Jlnbuxa. 3akoH TonepaHTHocTn B. lendopaa
Tema 4.2. OcHoBHOe cogepXxaHue 4c OK-1
Monynauwms, TeopeTuyeckoe obyueHue: 2c OK-2
coobuiecTBa, Jkonoruyeckasi xapakTepucTuka Bmaa v nonynsaumm. Jkonormyeckas Huwa Buga. JKonormveckme OK-7
3KOCUCTEMbI xapaktepuctukm nonynauun. Coobliectsa v akocuctemol. brioueHos u ero ctpykTypa. CBasu mexay

opraHuamamu B 6uoueHose. CTPYKTYpHbIE KOMMNOHEHTbI 3KOCUCTEMbI: NPOAYLEHTbI, KOHCYMEHTbI,

peayLeHTbl.

KpyroBopoT BeLLeCTB 1 NOTOK 3HEpPrum B akocucteme. Tpoduyeckue ypoBHU

MpakTnyeckue 3aHATUA: 2c

Tpoduyeckne uenm n cetn. OCHOBHbIE NOKa3aTenun akocucTeMbl. bBruiomacca v npoaykums.

Jkonornyeckme nupaMmmabl Ymcer, Guomacchsl 1 aHeprun. MpaBuno NupaMmuabl 3HEPTUN.

PelueHne npakTuka-opMeHTUPOBaHHBIX PaCcyYeTHbIX 3a4aHui Mo NepeHoCcy BellecTBa U 3Hepruu B

aKocucTeMax

C coCTaBreHve Tpouryeckux Lener n nupamug 6rnomacchl 1 dHeprnm
Tema 4.3. OcHOBHOe copepxaHue 2c OK-1
Buocdepa - TeopeTnyeckoe obyuveHue: 2¢c OK-2
rno6anbHas Buocdepa - xunBas obonouka 3emnu. Passutme npeacrasnenni o bmuocdepe B Tpygax B.U. OK-7
3Konoruyeckas BepHagckoro. O6nactun 6uocdepbl 1 ee KOMNOHeHTbI. 2KnBoe BelecTBo Guocdepbl U ero OyHKLUN.
cucrtema 3akoHoMepHOCTH cyLecTBoBaHMA Guocdepbl. OcobeHHoCTU Brocdepbl Kak rnobanbHON 3KOCUCTEMBI.

[nHamunyeckoe paBHoBecue B brocgepe. KpyroBopoTbl BELECTB 1 BUOreoXnMMYecKne LUKIbI.
MmobanbHble
aKonornyeckme npobnembl COBPEMEHHOCTU
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Tema 4.4. OcHoBHOe cogepxaHue 4c OK-1
BnusaHwne TeopeTnyeckoe obyueHue: 2c OK-2
AHTPONOreHHbIX AHTpoOnoreHHble BO3AENCTBMSA Ha Bruocdepy. 3arpsa3HeHUs Kak BUO aHTPONOreHHOro BO3AENCTBMS. OK-4
drakTopoB Ha AHTpOnoreHHbIe BO3AENCTBUSA HA aTMocdepy. Bosaenctens Ha rugpocdepy. Bosgenctemsa Ha OK-7
6uocdepy nuTtocdepy. AHTPONOreHHbIE BO3AENCTBMS Ha BuoTuyeckme coobllectea. YrnybneHHO nsyyarTcs [iX...

0TXO0Abl, CBA3aHHbIE C

onpeaeneHHon npodeccuen/cneunanbHOCTbIO

MpakTnyeckne 3aHATUA: 2c

MpakTnyeckoe 3aHaTUE «OTXOAbI NPON3BOACTBAN

*B ToM uucne npoceccroHanbLHO-OPUEHTUPOBAHHOE COAEpKAHUE MNPAKTUYEeCKOro 3aHATMA 2¢

MpakTnyeckoe 3aHsTne «OTxodbl NponsBoacTBa». Ha ocHoBe dheaepanbHOro KrnaccuduKkaumoHHOro

kaTanora OTXO40B onpeaensTb Knacc onacHOCTU OTXOAO0B; arperatHoe COCTOSiHWE U (OU3NYECKYIO

dopmy oTxon0B, obpasyolmxcss Ha paboyeM MecTe/ Ha aTanax NPOU3BOACTBA, CBSA3AHHbIE C

onpeaeneHHon

npodeccuen/cneLmanbHOCTbIO
Tema 4.5. OcHoBHOe coaepxaHue 4(1n+3c) OK-2
BnusHue TeopeTuyeckoe obyueHwMe: 2(1n+1c) OK-4
couuanbHo- 300poBbe 1 ero coctasnsawme. PakTopbl, NOMOKUTENBHO Y OTPULIATENBHO BAKAIOLLME HA OpraHu3M 2(1n+1c) OK-7
3KONOrm4yecKux yenoseka. [Mpobrnema TeXHOreHHbIX BO3AENCTBMI Ha 340POBbE YeNoBeKka (3MeKTPOMarHUTHble Nons, K, ..

6bITOBas XMmns, U3bbITOYHbIE LIYMbI, paguauus v T.0.). Agantaums opraHuamMa Yyenoseka K pakropam

oKpyXatoLen
dakTopoB Ha cpeabl. MpuHuunbl dopMmpoBaHus 30opoBbecbeperatoLLero noeeaeHns. Gusnyeckas akTMBHOCTb U
300pOBbe 300poBbe. broxrmmyeckme acnekTbl paunoHanbHOro NUTaHUs

NabopaTopHbie 3aHATUSA: 2c
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yerioBeka

Na6opaTtopHas paboTta Ha BbIGOP:
1. JlabopaTopHas paboTa «YMCTBEHHast paboTOCNOCOOHOCTbY
OBnageHve metogamu onpeeneHns nokasatenen ymcTBeHHon paboTocnocobHOCTH, 06 bSCHEHNE
NOMyYeHHbIX pe3ynbTaToB U POpMynUpoBaHne BbIBOAOB (MMCbMEHHO) C UCMOMb30BaHUEM HaYYHbIX
NMOHATUIA, TEOPUIA U 3aKOHOB
2. JlabopatopHas paboTa «BnusHne abnoTtnyeckux hakTopos Ha YenoBeka (HU3KMe U
BbICOKME TemnepaTypbl)»

MN3yyeHne mexaHM3MOB aganTauuy opraHMama YenoBeka K HU3KUM M BbICOKUM TemnepaTypam u
00BbACHEeHNe

MONyYeHHbIX pe3ynbTaTtoB U POPMYNNPOBaHNE BbIBOSOB (MMCbMEHHO) C MCNOMb30BaHNEM HAY4HbIX
MOHATUI, TEOPUN N 3aKOHOB

*B TomM uncne npoceccMoHanbHO-OPUEHTMPOBAHHOE CoAepXaHue NabopaTOPHOro 3aHATMSA

2c

B kayecTBe TpUrrepoB CHMXaLWmMx paboTocnocobHOCTb MCNONBb30BaTh YCOBUS OCYLLECTBIEHNS
npodeccnoHanbHON A4eATenbHOCTU: LWyM, TemnepaTypa, huanyeckast Harpyska u T.4.

KoHTponbHas
paboTa

TeopeTquCKMe acCneKTbl 3KOJ10rMn

2c

MpodeccrmoHanbLHO-OPUEHTUPOBAHHOE CoAepXaHue (codepXaHue NPUKNAagHOro mogyns)

Pasgen 5. buonorusi B XXu3Hu

8c

Temab.1.
BuoTexHonoruun
B )XU3HMU
Kaxgoro

OcHoBHOe cogepXxaHue

4c

TeopeTuyeckoe cogepxaHue:

2c

BuoTtexHonorusi kak Hayka u npomasoactso. OCHOBHbIE HarnpaBneHUsi COBPEMEHHON BMOTEXHOMNOTUN.
MeToabl 6uotexHonorun. O6bEKTbl BUOTEXHONOMMKU. ITHKa BUOTEXHONOTMYECKUX U TEHETUYECKNX
3KCMEPUMEHTOB.

MpaBuna noucka n aHanmaa 61MO3KONOTMYECKON MHAPOPMALMN U3 PA3NNYHBIX UCTOYHMKOB (Hay4Has u
y4eBHo-

Hay4Hasi nMTepaTypa, CPEACTBa MaccoBOW MHGopMaUmK, ceTb VIHTEpPHET 1 apyrue)

2c

MpakTuyeckue 3aHATUA:

2c

Kencel Ha aHanu3 MHOpMaLuM 0 Hay4YHbIX AOCTMXKEHNUAX B 06NaCTM reHeTUYECKMX TEXHOMOT A,
KNETOYHON MHXeHepuK, nueBbix BuoTexHonorni. 3awmra Kenca: npeactaBneHne pesynbTaToB
peLleHns Kencos

(BbICTYNNEHNE C Npe3eHTaunen)

2c

*B ToM umucne npodeccMoHanbHO-OPUEHTUPOBaHHOE coAepXaHue NPaKTUYeCKOro 3aHATUSA

2c

Tema 5.1 0653aTenbHa 4N8 U3yYeHns CTyaeHTamMun Bcex npodheccuit/cnenpmansHocTemn

OK-1
OK-2
OK-4
nK ...
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Tema 5.2.2. CoumanbHO-3TUYECKME acNeKTbl buoTexHonornn (ANnA yKpynHeHHbIX rpynn npodgeccuin/cneumnansHocTen 4c
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 cogepxaHue 4c OK-1
CoumnanbHo- MpakTu4eckne 3aHATUS: 4c OK-2
aTnyeckune ATnYecKme acneKTbl PasBUTMSA BUOTEXHOMOMMIA Y NPUMEHEHUE UX B XKN3HM YenoBeKa, MOVCK U aHanms 2c OK-4
acnekTbl 5 MHOPMALIMM U3 Pa3MNYHbLIX UCTOYHUKOB (HayyHas 1 yuyebHo-HayuHas nuTepaTtypa, CpeacTea MacCoBOi MK ...
GrotexHonoruii NMHpopmaumm, ceTb VIHTEPHET 1 apyrue)

Kelicbl Ha aHanu3 nHdopmaumm ob 3TUYECKMX acnekTax pasBuTns BruoTexHonoruin (no rpynnam)

3awuta Kenca: [NpencraBneHne pesynbTaToB peLleHnst KencoB (BbICTYNNEHNE C Npe3eHTaumen) 2c
MpomexyTouHas 2
aTrecTauus no andepeHUMpoBaHHbIN 3a4eT
AVUCUMNIINHE
Bcero: 72

19




YCNOBWA PEANM3ALMN NPOTPAMMbI OBLEOEPA3OBATENBHOW ONCLMMINH

2.3. [Ina peanu3auyumn nporpamMmmbl AUCLUNINHBI 4OMKHbI ObITb NPeayCMOTPEHbI
cnegylowme cneumanbHble NOMeLeHus:

KabuHeT «buonorum», ocHaweHHbIM obopyaoBaHnem: mebenb, gocka, Men,
HarnggHble nocobus (KoMnnekTbl Y4ebHbIX Tabnuu, nnakaTtoB), TEeXHUYECKUMMU
cpeacTBamMmn 06y4eHUs: KOMMNbIOTEP C YCTPOMCTBaMK BOCNPOU3BEAEHUS 3BYKA, NMPUHTEP,
MynNbTUMEANA-NPOEKTOP C IKPAHOM, yKasKa-npe3eHTep AN npeseHTauum.

Nabopatopua, ocHaweHHass obopygoBaHMeM ANA NPOBeAeHUS 3aHATUN:
MWKPOCKOMbI, CeKyHAoMep, TOHOMETp, nabopaTopHasi nocyaa (Npobupku, NoACTaBKU ANd
NpoBMpPOK, NUHLETBI, NECOK, CTYNKN C NecTukamu, npegMeTHbIE U NOKPOBHbIE CTekna,
CTEKNSAHHbIE Nanoyku, NnpenapoBarnbHble UrMbl, PunbTpoBansHas bymara (candeTkun),
CTakaHbl) rMnepTOHMYECKU pacTBop xnopuaa Hatpus, 3%-Hbl pacTBOp nepokcuaa
BOOOpPOAA, pacTBOp Mofa B MOAUCTOM Kanuu, rnUepuH, KNnyoHu kapTodensi, NUCT 3rogeu
KaHagckon, nnod psibuHbl 06bIKHOBEHHOW (pAGWHBI MKW TOMarta), NyK penyatbii,
pa3BedeHHble B BOAE APOXOKN);

2.4. NudopmaunoHHoe obecneyeHne peanusauum nporpaMmmbl

Ona peanusaumm nporpammbl  ©6nbnuoTtedHbln  ¢oHA obpasoBaTenbHON
opraHu3aumMm OOSMKEH UMETb nevaTHble W/unu 3NeKTPoHHble obpasoBaTernbHble U
NHPOPMALMOHHBIE PECYPChI, PEKOMEHA0BaHHbIE A1 UCMONb30BaHUs B obpasoBaTenbHOM
npouecce, He cTapLle NSATU NeT C MOMeHTa U3aaHus.

PekomeHaoyemble nevaTHble nsgaHusa no peanusaumm obuieobpasoBaTesibHON
ANCUMNNNHBI

OcCHOBHBIE TIEYATHBIC U3/IaHUS
1. buonorus. 10-11 xmacc (yrimyOn€HHBIN ypOBEHb): YUeOHUK I cpeaHero odmero oopasoanus / B.H.
Speiru [u 1p.]; mox obuieit penakueit B.H. Speiruna. — 2-e u3a. — Mocksa: Uznarenscto FOpaiit, 2022.
2. O6yxos, JI. K. buonorusi: KIeTku W TKaHU: ydeOHOE TOcoOMe sl CpemHero mpodecCHOHaIbLHOTO
obpazosanus / JI.K. Obyxos. B.H. KupunenkoBa. — 3-e u3a., nepepad. u gon. - Mocksa: M3naTenbcTBo
HOpaiiT, 2022. — 358 c.
3. buonorusi: yueOHUK M MPAKTHKYM Ui CpeaHero mnpodeccuonanbHoro oopazosanus / B.H. Speirun [n
np.]; mox penakuueid B.H. fpsiruna. — 2-e uza. — Mocksa: U3gatensctBo FOpaiit, 2022. — 378 c.
DNEeKTpOHHBIE U3AaHUS
1. buonorus. 10-11 xmacc (yrayOneHHBIN ypOBEHb): YUeOHUK I cpeaHero odmero oopasoanus / B.H.
Speirus [u ap.]; mox oOmei penakuueit B.H. Spsiruna. — 2-e uza. — Mocksa: Uznatenscto HOpaiir, 2022.
— 357 c. — (Hapommoe mpocsemenne). - ISBN 978-5-534-15630-0. — Tekct: 31meKTpOHHBIN //
Oo6pazoBarenpHas miatdopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/50924 1
2. O6yxos, JI. K. buonorusi: KIeTKu W TKaHU: ydeOHOE TOcoOMe JyIsi CpemHero mpodecCHOHaILHOTO
obpazoBanus / JI.K. O6yxos. B.H. KupunenkoBa. — 3-e u3a., nepepad. u momn. - Mocksa: M3gaTenbcTBo
Opaiitr, 2022. — 358 c¢. — (Ilpodeccuonanproe obpazoBanue). - ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbIH // O6pa3zoBaTenbHast miardopma FOpaiit [caiir]. - URL: https://urait.ru/bcode/494034
3. buonorus: y4eOHUK U MPAKTUKYM JJIs1 cpefHero npodeccroHanbHoro obpazosanus / B.H. Speirun [u
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034

ap.]; mox pemakuuenn B.H. Speiruna. — 2-e u3g. — MockBa: UsparensctBo FOpaiit, 2022. — 378 c. -
(ITpoeccuonanbuoe  oOpazoBanue). - ISBN  978-5-534-09603-3. - TekcT: 3J€KTpOHHBIA //
O6pazoBarenbHas mwiatdopma FOpaitt [caiit]. - URL: https://urait.ru/bcode/489661

JlonoIHUTENbHbIE HCTOYHUKH
1. Tettmop I. buonorus: 8 3 1. T. 1 / A. Tetinop, H. I'pun, Y. Crayt; nox pen. P. Comepa; nep. 3-ro
anrn. Msa. — 14-e m3n. — M.: JIaGoparopust 3Hanwmii, 2022 — 454 c.
2. [TaBnoBa, E. Dkonorus: y4eOHHUK U MPAKTHKYM JUIs cpenHero npodeccuonansHoro oopaszoanus / E.M.
[TaBnosa, B.K. HoBukoB. — MockBa: U3narensctBo FOpaiit, 2022. — 190 c.
3. Epemuenko, O.3. buonorus: yuenue o omocdepe: yaedHOe ocodue st cpeaHero mpodhecCHoHaTEHOTO
obpazoBanus / O.3. Epemuenko. — 3-e uzn.,nepepad. u pomn. — Mocksa: U3znatensctBo KOpaiir, 2022. — 236
C.
4. bnunos, JI.H. Dkonorusi: yuebHoe mocobue s cpenHero npodeccuoHanbHoro odpazosanust / JILH.
biunos, B.B. IlonskoBa, A.B. Cemenua; nmon o6mieit penakuueit JI.H. baunosa. — Mocksa: U3narenbcTBo
IOpaiit, 2022. — 208 c.
5. bproxanp, ®.®. IlpompimuieHHas skonorus: yuyeOHuK / @.®. bproxans, M.B.I'padpkuna, E.E.
CrnaouskoBa. — MockBa: ®OPYM: UHDPA-M, 2022. — 208 c.
6. HecmenoBa, H.H. Dxonorus yenoBeka: y4eOHUK W TPAKTUKyM ISl CPEIHErO NPOQECCHOHATHLHOTO
obpazoBanus / H.H. Hecmenosa. — Mocksa: U3narensctBo FOpaiit, 2022. — 157 c.
7. buomorus mnst npodeccwii M CHEIUAIBHOCTEH TEXHUYECKOTO W ©CTECTBEHHO-HAYYHOTO TpOodHIiIei:
YUeOHHUK AJIs CTy[H. YupexaeHui cpen. npod. obpazoBanus / B. M. Koncrantunos, A.I'. Pe3anos, O.E.
daneea; mox pen. B.M. Koncrantunosa. — M.: M3narensckuii neHTp «Akagemus», 2016 /- 336 c.
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3. KOHTPO.Ib W OIEHKA PE3YJLTATOB OCBOEHHUS OBIIEOBPA30BATEJIBLHOI
OUCLIMNMUHBI

KoHTponb 1 oueHKa pe3ynbTaToB OCBOEHUSI 06LLe06pa3oBaTeNbHOM AUCLUMTIHDI
pacKpbIBaOTCA Yepes AMCUMNIIMHAPHbIE pe3yrnbTaThl, HanpaBreHHble Ha hopMMpoBaHNe
06LWwmx KU npodeccroHarnbHbIX KOMNEeTeHUUA No pasgenam U TemMam coaepXaHusi y4e6GHoro
maTtepuana.

Oowan Paspgen/Tema Tvn OUEHOYHbLIX MeponpUATUIA
KoMmneTeHuus

Paspgen 1. Knetka - KoHTponbHas pabota «MonekynspHbii
CTPYKTYpPHO-(hyHKLMOHANbHAs YPOBEHb OpraHn3aLum >XMBOro»
eAuHNLa XXNBOro
OK 02 Buonorus kak Hayka. Obwias 3anonHeHne Tabnuupbl ¢ onucaHnem
XapaKTepucTuKa >Kn3Hu METOO0B MUKPOCKOMUPOBAHNS C UX
[OCTOMHCTBaMU U HegocTaTKamu.
3anonHeHue Tabnuupbl «Bknag yyYeHblx B
pa3BuTMe Bronornny

3anonHeHne cpaBHUTENLHON TabnuLbI
CX0ACTBa W Pasnnynii XKUBOFO N He
XXNBOro

OK 01 CTpyKTYpHO-(DYHKLMOHaNbHas OueHunBaemas guckyccus no Bonpocam
OK 02 opraHusaumsa KneTok nexkummn

OK 04 Pa3paboTka MeHTanbLHON KapThl NO
KnaccuuKaLmm KneTok U ux CTPOEHUIO
Ha Npo- 1 3yKapnoTUYECKUX U NO
LapcTBamM B MUHUM rpynnax

BeinonHeHve v 3awmta nabopaTopHbIX
paborT:

«CTpoeHune KneTkun (pacTeHusl, KMBOTHbIE,
rpubbI) 1 KNETOYHbIE BKITHOYEHUSA
(kpaxmarn, KapoTUHOMAbI, XNOPONNacTbI,
XpoMonnacTbl)»

MpakTnyeckoe 3aHATUE. NpeacTasneHne
YCTHbIX COOBLLEHUIN C Npe3eHTaunen,
NoAroTOBMNEHHbIX MO NEepPeYHIo
NUCTOYHWMKOB, PEKOMEHAOBAHHbIX
npenogasarenem

OK 01 CTpyKTYpHO-(PYHKUMOHAMbHbIE dpoHTanbHbLIN ONpoc
0K 02 hakTopbl HACNeaACTBEHHOCTH PaspaboTka rnoccapus
PelweHve 3agay Ha onpefeneHue

nocnefoBaTenbHOCTU HYKNeoTUaOB,
aMMHOKMCNOT B HOPME U1 B crny4yae
N3MeHeHMs nocneaoBaTeribHOCTH
Hykneotuaos [HK

OK 02 O6MeH BelLlecTB 1 npeBpalleHne | OpoHTanbHbI ONpoc
SHEeprum B KneTke 3anonHeHne cpaBHUTENbHOWM Tabnuubl
XapakTepuUCTUK TUMOB 06MeHa BELLLeCTB
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0K 02
0K 04

YKN3HEHHbIN LUKIT KNETKM.
MwuTo3. Menos

O6cyxaeHne no Bonpocam nekuumn
Pa3paboTka NneHTbl BpeMeHM
YKM3HEHHOro uuKna

Paspen 2. CtpoeHue u pyHKUUM
opraHusma

KoHTponbHas pabota /JCTpoeHue u
dyHKUUKM opraHnsma”

0K 02
0K 04

CTpoeHne opraHnsma

OueHuBaemas amckyccus

PaspaboTka MeHTanbHOW KapTbl TKAHEW,
OpraHoB ¥ CUCTEM OPraHoOB OpraHNU3MoB
(pacTenus, XMBOTHbIE, YENOBEK) C
KpaTKoW XapakTepUCTUKON NX PYHKLIMI

0K 02

PopMbl pasMHOXEHMS
OpraHn3moB

®poHTanbHbIN ONpoC

3anonHeHue Tabnuubl ¢ KpaTKoOn
XapaKkTepucTUKON 1 npuMmepamun opm
pa3MHOXEHUS1 OPraHM3MoB

0K 02
OK 04

OHTOreHe3 pacTeHWi, KUBOTHbIX U
yenoBseka

Pa3paboTka NeHTbl BPEMEHW C
XapakTepUCTMKOM 3TanoB OHTOreHesa
OTAENbHOM rPYNNoun XNBOTHbLIX U
YyernoBeka Mo MUKporpynmnam
Tect/onpoc

CocTaBneHue }XU3HEeHHbIX LUKIOoB
pacTeHun no otaenam (MOXoBUAHbIE,
XBOLLEBMOHbIE, NANOPOTHUKOBUAHbIE,
royIOCEMEHHbIE, MOKPLITOCEMEHHbIE)

0K 02
0K 04

3aKOHOMepHOCTVI HacneaoBaHUA

PaspaboTka rnoccapus

®poHTanbHbIN ONpoC

TecT no Bonpocam nekumm

PelweHve 3agay Ha onpefenexHve
BEPOATHOCTM BO3HWKHOBEHUSA
HacneACcTBEHHbIX NPU3HAKOB MPY MOHO-
, An-, NoNUrnépmaHom n
aHanu3npyLeM CKpeLLmMBaHuu,
COCTaBIiEHNE FEeHOTUMNYECKUX CXEM
CKpeLmBaHns

0K o1
0K 02

CuenneHHoe HacnefoBaHWe
Npu3HaKkoB

Tect

PaspaboTtka rnoccapus

PelweHuve 3agay Ha onpeaeneHne
BEPOSATHOCTU BO3HUKHOBEHMS
HacneacTBEHHbIX NPU3HAKOB Mpu
cLenneHHoOM HacrneaoBaHuu,
COCTaBIEHNE FeHOTUMNYECKMX CXEM
CKpeLnBaHus

0K o1
0K 02

0K 04

3aKOHOMepHOCTVI M3MEHYNBOCTU

TecT.

PelweHve 3agad Ha onpegeneHve tuna
MyTaLuu Npy nepefave HacneacTBEHHbIX
NpU3HaKOB, COCTaBNeHne
reHOTUMNYECKNX CXEM CKpeLLMBaHMS

Pazpen 3. Teopus asonoumm

KoHTponbHas paboTa "TeopeTnyeckue
acrneKkTbl 3BOSIOLMN XU3HU Ha 3emne”
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0K 02

MCTOpMﬂ OBOJTIOUMOHHOIO y4YeHUA.

®poHTanbHbI ONpoc

0K 04 Mukpoasontouus PaspaboTka rinoccapusi TEpMUHOB
Pa3paboTka neHTbl BpEMEHW pa3BUTUS
9BOJTHOLMOHHOIO YYeHNs

0K 02 MakpoaBontoumsi. BosHnkHoBeHne | OueHnBaemasi QUCKYCCUs:

OK 04 1 pasBUTME XN3HWN Ha 3emne MCNONMb30BaHNE apryMeHTOB,
Buonornyeckon TEPMUHONOTMN 1
CMMBOJIMKM ANS AoKa3aTenbCTBa poacTBa
OpraHn3MoB pa3sHblX CUCTEMATUYECKNX
rpynn
PaspaboTka neHTbl BpeMeHn
BO3HWKHOBEHWS U Pa3BUTUS XXU3HU Ha
3emne

0K 02 IMpoucxoxgeHne yenoseka - @poHTarnbHLIN OnNpoc

0K 04 aHTpornoreHes PaspaboTka neHTbl BpeMeHwM
NPOMCXOXOEHNS YernoBeka

Paspen 4. 3konorus

OK 01 Jkonoruyeckne gaktopbl U cpedpbl | TECT No 3KONOrnyeckum akTopam u

OK 02 KU3HU cpeaam >M3HN OpraHn3MoB

OK 07

0K o1 Monynsauus, coobuiecTsa, CocraBneHue cxeM KpyroBopoTa BeLLecTs,

OK 02 9KOCUCTEMbI ncnonb3ys Matepuarnbl Nexkyum

0K 07 PelueHne npakTMKa-opMeHTUPOBaHHbIX
pacyeTHbIX 3aaHui No nepeHocy
BELLECTBA N 9HEPrumn B 3KOCUCTEMAX C
cocTaBneHue Tpoudeckmx Lenen u
nMpamug buomaccsl n aHeprum

OK 01 Buocdepa - rnobansHas OueHnBaemas AMCKyccus

0K 02 aKororuyeckas cuctema Tect

0K 07

OK 01 BrusiHVe aHTPOMOreHHbIX Tect

OK 02 hakTopoB Ha brnocdepy MpakTuyeckas pabota "OTxoabl

OK 04 npounssoacrtea”

0K 07

OK 02 BnusiHue coumarnbHo- OueHnBaemasi AUCKycCust

OK 04 9KOMOrm4yeckmx akTopoB Ha BbinonHeHne nabopatopHoi paboTbl Ha

OK 07 3[0pOBbE YerioBeka BbIGOp:
"YMCTBEHHas paboToCnoCOBHOCTL",
"BnnsiHne abnotnyecknx akTopoB Ha
yenoBeka (HU3KMEe N BbICOKMNE
TemnepaTypsbl)"

Paspen 5. Buonorus B XuU3HK 3awuTa Kevica: npeacraeneHne

pe3ynbTaToB peLleHns KENCOoB
(BbICTYNNEHUE C NpE3eHTaLMEN)

OK 01 BuoTtexHonorum B Xu3HK Kaxgoro | BbinonHeHue kerica Ha aHanus

0K 02 MHOPMaLIMM O HayYHbIX JOCTUXEHMSAX B

OK 04 obnacTu reHeTUYecKnx TEXHOMNOTUN,

KNeTOo4YHOM NHXEHEPUN, NnEBbIX
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nK

BuotexHonorun (no rpynnam),
npeacraBrieHvie pesynbTaToB peLleHnst
Kencos

OK 01 MpombluneHHass GuotexHonormsa | BeinonHeHue kenca Ha aHanus

OK 02 MHoOpMaLMKU O pasBUTUM

OK 04 MPOMBbILLIIEHHOM BUoTeXHOMOori (Mo
rpynnam), NpeacTaBneHne pesyrnbTaTos
peLleHnst Kencos

OK 01 CouparnbHo-aTMYecKne acnekTsl | BbiNonHeHe Keica Ha aHanus

0K 02 BUoTexXHOMOrMi NHOPMaLN 06 STUYECKNX acreKTax

OK 04 pasBUTMS BUOTEXHOMOMMIA (MO rpynnam),
npeacTaBreHne pesynsbTaToB peLleHus!
KencoB

0K 01 BuoTexHonorumn u TexHnyeckue BbinonHeHwne kerica Ha aHanua

0K 02 cucTEMb! NHOPMALMM O PasBUTHS

OK 04 BUOTEXHOMOMMI C NPUMEHEHNEM

TEXHUYECKMX CMCTEM (MO rpynnam),
npeacTaBneHve pesynbTaToB peLleHns
KercoB
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