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1. OBLLUAA XAPAKTEPUCTUKA PABOYEWN MPOrPAMMbI
OBLUEOBPA3OBATEJIbHON OAUCLIMMIIUHbI «BUONOrns»

1.1. MecTo gMcUMNMHBbI B CTPYKTYpe obpasoBaTensHon nporpammbi CMO

O6wweobpasoBaTtenbHasa gucumnnuHa «bronorusa» ndyyaetcs Ha 6a30BOM ypoOBHE B
obuieobpasoBatenibHOM UMKe Yy4yebHOro nfaHa OCHOBHOW MpodeCcCMoHanbHOM
obpaszoBaTtenbHOM NporpaMMbl BCEX YKPYMHEHHbIX rpynn cneuuanbHocTen/npodeccuin 3a
ncknoyeHmem, criegytowmx: 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).

TpyaoemkocTb ancumnnnHbl «bronorma» Ha 6a3oBoM ypoBHE COCTaBnsSeT 72 vaca,
N3 KOTOpbIX 12 YacoB BKIOYaAET NPOJECCMOHAlTIbHO-OPUEHTUPOBAHHOE CodepXaHue,
ycunuearowee npodeCcnoHasnbHy0 COCTaBAOLLYO MO KOHKPEeTHOM npodpeccnn nnm
cneuunanbHocTh B 3aBucumocTn ot PrOC CIO npodheccun/cneunansHOCTL.

IMpodreccnoHanbHO-OpMEHTUPOBAHHOE CoAepKaHNe peanuayeTcs B NPUKNagHoOM
moayrne (pasgen 5 "buonorus B Xu3HU") Ana Bcex npodpeccun/cneumanbHOCTEN Ha
MaTtepuane KemcoB, CBA3aHHbIX C aHanM3om MHpopmaumm 0 pasBuTun N NPUMEHeHNN
BuoTexHonorni No oTpacnam Byayuien npogeccnoHanbHON AEATENBHOCTU 0ByYatoLLMXCS.
Kpome Toro, npodeccroHanbHO-OpUEeHTUPOBAHHOE COAEPXXaHMe yYnTbiBaeTCH B pasaerne 4
"Okonorna" nNpu BbINOMHEHUM NabopaTopHbIX U MpakTUYeckux paboT, CBA3AHHbLIX C
ByayLuen npodeccmoHanbHON AeATENbHOCTBIO 0ByYatoLmnxcs.

Mepwog obyyeHuns n pacnpegeneHne no ceMectpam onpeaenseT obpasoBartenbHas
opraHu3auusi CamMOCTOATESNbHO, C YYeTOM FOrMMKM (POPMUPOBAHUA MNpeaMeTHbIX
pes3ynbTaToB, 06LWKNX 1 NPOodeCCMOoHanbHbIX KOMMETEHLNA, MEXNPeAMETHbIX CBA3EN C
Apyrmmun gucunnnuHamm obuieobpasoBaTtenibHOro u obLwenpodeccnoHanbHOro LMKIIoB
y4yebHoro nnaHa.



1.3. Llenu n nnaHupyemble pe3ynbTaTbl OCBOEHUSI AUCLMMNIIUHDI:

Lenb: doopmmnpoBaHme y CTy4eHTOB NpeacTaBneHns o CTPYKTYPHO-(PYHKUMOHAMbHOM
opraHM3aumm XnBbIX CUCTEM Pa3HOro paHra Kak OCHOBbI NPUHATUSA peLlEHNIn B OTHOLLIEHUN
0OBEKTOB XNBOW NPUPOAbI U B MPON3BOACTBEHHbBIX CUTYaLIMAX.

3apaum:

1) cdopmmpoBaTb NOHMMAHUE CTPOEHUSA, MHOroobpasuns n 0COBEHHOCTEN XKUBbIX
CUCTEM pPa3HOro ypoBHSA OpraHM3aumm, 3aKOHOMEPHOCTEN NpOoTEKaHNsT BUONOrnMYeckmx
NpOLECCOB N SABIIEHUA B OKpyXawLlen cpefe, LesloCTHOM HayyHOM KapTuHbI MUpa,
B3aMMOCBSI3M W B3aMO3aBUCUMOCTU €CTECTBEHHbIX HaYK;

2) pa3BuTb yMEHUs1 ONpeaensTh XuBble 00bEKTbI B MPMPOAE; NPOBOAUTL HabnoaeHus
3a aKocucTeMaMm AN BbISIBlIEHUSI €CTECTBEHHbIX W aHTPOMOrEHHbIX W3MEHEHUN,
WHTEpPNPEeTUpPOBaThb pe3ynbTaTbl HAbMAEeHWN,

3) cdopmupoBaTb HaBblkKM NPOBEAEHUS  MPOCTEMLIMX  BMONMOrM4ecKmx
9KCNepuUMeEHTanbHbIX UccreaoBaHuin ¢ cobniogeHnem npasun 6esonacHoro obpatleHuns ¢
obbekTamu 1 0b6opygoBaHNEM;

4) pa3BuTb yMEHMs MCMonb3oBaTb MHGOPMaUMio BMONorMveckoro xapakrepa w3
Pa3snnYHbIX NCTOYHUKOB;

5) cdopmupoBaTb YMEHUS NPOrHO3MPOBaTb MOCMNEACTBUS CBOEW OeATENbHOCTM MO
OTHOLLEHMIO K OKpY>KatoLLen cpeae, cobCTBEHHOMY 300P0OBbI0; 060CHOBbLIBaTL M cobniogaTb
Mepbl NpocmnakTnkmn 3abonesaHnn.

6) cchopMupoBaTb MOHMMAHWE 3HAYUMOCTM LOCTUXKEHWA BMOMOrMyYecKko Hayku u
TEXHOMOMMN B NPaKTUYECKON AEATENIbHOCTU YernoBeka, pPasBUTUM COBPEMEHHbIX
MEANLIMHCKNX TEXHOSOMMN N arpobrUoTEXHOMNOMNNA.



1.2.2. [InaHupyemMble pe3ynbTaTbl OCBOEHUA 0bLWeobpaszoBaTensHON aucunnnuHbl B cootBeTcTBMM ¢ PIOC CIMO m Ha ocHoBe

®roc coo
Koa un MnaHnpyeMble pe3ynbTaTbl OCBOEHUS ANCLMMIUHBI
HauMeHOBaHUe
¢popmupyembIx O6wwue' OvcumnnuHapHble’
KOMMNeTeHLMi

OK 01. Bbibupatb
cnocobbl pelleHns
3agav
npogeccroHarnbLHon
OesaTenbHOCTH
NPUMEHUTESNBHO K
pasnuyHbIM
KOHTEeKCTam

B yactu TpyaoBoro BocnuTaHus:

- TOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTU MacTepCTBa,
Tpyaonobue;

- TOTOBHOCTb K aKTMBHOW OeSATENbHOCTU TEXHOMOMMYECKON n
coumanbHOM HarnpaBneHHOCTU, CNOCOBHOCTb MHUMLMMPOBATD,

nraHMpoBaTb M CaMOCTOSITENIbHO  BbIMOMHATL  Takyko
[edATenbHOCT;
- WHTEpec K pas3nnyHbiM cdepamMm npodeccnoHanbHom
nenTenbLHOCTH,

OBnageHne yHuBepcanbHbIMM  y4eOHbIMW  MO3HaABATENbHbIMU
[encTBUAMN:

a) 6a3oBble nornyeckue AenCTBUA:

- CaMOCTOATENbHO OpMynMpoBaTh U
npobnemy, paccmaTpuBaTb €€ BCECTOPOHHE;
- yCTaHaBNMBaTb CYLLECTBEHHbIN NPU3HAK WM OCHOBaHUS Ans
CpaBHeHMs1, knaccudukaumm n ob6o0LLEHMS;

aKTyanusmpoBaTb

chOpMNPOBAHHOCTb 3HaHWA O MecTe U ponu OGuonorum B
CUCTEME HAY4HOro 3HaHuS; PYHKLMOHANbHON FPaMOTHOCTU
YyenoBeKa ANS peLUeHs] XXM3HEHHbIX Npobnem;
ChOpMMPOBAHHOCTL  YMEHUSI  pacKpbliBaTb  COAEpXaHue
OocHoBononarawwmx 6nonorniecknx TEPMMUHOB U MOHSTUIAL
XW3Hb, KrNeTKa, TKaHb, OpraH, OpraHusMm, Buz, MNONynsuus,
akocuctema, 6OuoueHos, 6uocoepa; Metabonusam (obmeH
BELLIECTB n npespalleHne aHeprum), romeocras
(camoperynsums), 6BuocuHTe3 6enka, CTPYKTypHas opraHu3aums
YKUBbIX cUCTeM, OVNCKPETHOCTb, camoperynsaums,
camoBocrnpoussegeHne (penpogykuus), HacneacTBEHHOCTb,
N3MEHYMBOCTb, 3HEpPro3aBMCUMOCTb, POCT WU  pasBuUTHE,
YPOBHEBAs opraHM3auus;

CPOPMMPOBAHHOCTL  YMEHUSI  pacKkpblBaTb  cogepkaHue
OCHOBoOMonarawwmnx 6nonorMyecknx Teopun K  runoTes:
KNEeTOYHOW, XPOMOCOMHOW, MYTaLVOHHOW, 3BOMIOLUOHHOMN,
NPOVCXOXOEHNS XKU3HU N YENOBEKA;

1 YKa3blBalOTCA IMUYHOCTHbIE M MeTanpeameTHble pe3ynbTaTel 3 ®rOC COO (B nocneaHelt pegakumm ot 12.08.2022), dopmupyemble 0buieobpa3oBaTesibHON ANCUMMINHON

2[IncumnamHapHble (NpeameTHble) pe3ynbTaTbl yKasblBaloTca B cooTseTcTBMmM ¢ PIOC COO (B nocneaHeit pegakumm ot 12.08.2022)




- onpeaenaTb Lenu AeATenbHOCTU, 3a4aBaTh napaMeTpbl U
KpUTEPUUN UX OOCTUKEHUS,

BbISIBMATb ~ 3aKOHOMEPHOCTU U
paccmaTpyBaeMbIX ABMEHUSIX;
- BHOCWUTb KOPPEKTUBbI B
COOTBETCTBME  pe3ynbTaToB
NMocrneacTBU A4eATENbHOCTHY,

- pa3BMBaThb KpeaTWBHOE MbILLIIEHVNE MPU PELUEHUN KNU3HEHHbIX
npobnem

6) 6a3oBble uccnepoBaTenbCKUe AeNCTBUSA:

- BNafeTb HaBblkamu y4yeBHO-UCCnenoBaTenbCkon U NPOEKTHOW
[eATenbHOCTM, HaBbIKaMK pa3peLleHns npobnem;

- BbISIBNATb NPUYMHHO-CINIEACTBEHHbIE CBSI3W U aKTyanvavpoBaTb
3aaady, BblABUraTb r’MnoTesy ee peLleHusi, HaxoauTb apryMeHTbI
ANs JoKasaTenbCTBa CBOMX YTBEPXKAEHWUN, 3aAaBaTb napameTpbi
N KPUTEPUN pPeLLIEHNS;

- aHanu3MpoBaTb MONyYeHHble B XOA4Ee PELleHUs 3aaaqu
pes3ynbTaTtbl, KPUTUYECKM OLEHMBaTb WX [AOCTOBEPHOCTb,
NMPOrHO3MpoBaTb U3MEHEHUE B HOBbIX YCINOBUSIX;

-yMeTb NEePEHOCUTL 3HAHWS B NO3HABATESIbHYIO M NPaKTUYECKYH
obnacTu xu3HenesaTenbHOCTY;

- YyMeTb MWHTErpupoBaTb 3HaHWS M3 pasHbIX NPEeAMETHbIX
obnacten;

- BblABUraTb HOBbIE MAEW, NPeanaratb OpUrMHanbHble noaxoapl v
peLleHus;

- CNOCOBHOCTb WX WCMONb30BaHUA B MNO3HaBaTENbHON U
coumanbHom npakTuke

npoTMBopeuns B

OeATenbHOCTb, OLUeHUBaTb
uenamMm, oueHmBaTtb PUCKU

chopMMPOBAHHOCTbL YMEHUSA pacKpbiBaTb OCHOBOMOMaratLme
Ouonornyeckme 3akoHbl U 3akoHomepHocTtu (. Mengens, T.
MopraHa, H./. BaBunosa, 3. lekkens, ®. Mionnepa, K. Bapa),
rpaHuLbl X NIPUMEHNUMOCTU K XXMBbIM CUCTEMAM;
npuobpeTeHne onbiTa MNPUMEHEHMSI OCHOBHbLIX METOAOB
Hay4YHOro MO3HaHUs, UCMOJb3yeEMbIX B Guonornu: HabnoaeHus u
ONucaHust XNBbIX CUCTEM, MPOLIECCOB U SIBMIEHUIA; OpraHmM3aumm
N npoBeaeHns BUOMNOrMYEeCcKOro aKCNepuUMeHTa, BblABMKEHUS
rMNoTes, BbISIBIIEHMS 3aBUCMMOCTM MeEXOy WccregyembiMu
BENMNYMHAMK, OOBACHEHMS MOJTYYEHHbLIX pPe3ynbTaToB U
POpMYIIMPOBaHNSA BbLIBOOOB C WCMNOSIb30BaHMEM HayYHbIX
NOHATUW, TEOPUIN U 3AKOHOB;

CchopMUPOBAHHOCTL  YMEHUSI  BbIAENATb  CYLIECTBEHHbIE
NpuU3HaKM BUPYCOB, KIETOK MPOKapuoT WU  3YKapuoT;
OAHOKIIETOYHbIX WM  MHOFOKNETOYHbLIX OpraHn3mMoB, BUWAOB,
BroreoLeHO30B U 3KOCMCTEM; 0COBEHHOCTM npoLeccoB obMeHa
BELLECTB U MpEeBpALLEHUsT IHEPIUN B KIeTke, POTOCUHTESA,
NNacTUYeckoro M SHEPreTMyeckoro obmeHa, XemMOoCMHTE3a,
MUTO3a, Meno3a, onriogoTBOPEHUS, Pas3BUTUSA U Pa3MHOXEHWS,
NHOMBMAYANbHOIO pasBMTUA opraHnama (oHToreHesa), 6opbobl
3a CyllecTBOBaHWe, eCTECTBEHHOro oTbopa, BMO006pa3oBaHus,
NpMCcNocobeHHOCTN OPraHN3mMoB K cpefe 0buTaHus, BNNAHNS
KOMMOHEHTOB 3KOCUCTEM, aHTPOMOrEeHHbIX W3MEHEHUN B
3KocMcTeMax CBOEW MECTHOCTW, KpPyroBopoTa BELLECTB W
npespaLleHne aHeprun B bruocdepe;

chOpMUPOBAHHOCTb YMEHMUS peLlaTb buonornyeckme 3agaun,
COCTaBNATb FEHOTUMUYECKME CXEMbI CKPELLUMBaHWUS ONS pasHbIX
TUMNOB HacreaoBaHUs NPU3HaAKoOB Y OpraHM3MoB, COCTaBNATb
CXeMbl MepeHoca BeLllecTB N SHepruM B aKocuctemMax (Lenm
nUTaHus, NULLEBLIE CETN)




OK 02. Ucnonb3oBatb
COBpPEMEHHbIE
cpefcTtea noucka,
aHanmsa u
NHTepnpeTaumm
MHdopMaLmn n
MHOPMaLMOHHbIE
TexHonornm ans
BbINOMHEHMWS 3a4au
npoeccmoHansHom
AeATenbHOCTU

B o6nacTtu LieHHOCTN Hay4yHOro NO3HaHus:

- CchOPMMPOBAHHOCTL MUPOBO33PEHNSA, COOTBETCTBYIOLLIENO
COBPEMEHHOMY YPOBHK pPasBUTUS Haykm U OOLLECTBEHHOM
NPaKTMKM, OCHOBAHHOrO Ha Auanore KynbTyp, CNocobCTBYOLLErO
OCO3HaHMIO CBOEro MecTa B MOSIMKYIIbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME SI3bIKOBOW M YMTATENbCKOM KyNbTypbl Kak
CpeacTBa B3aMMOAENCTBUS MeXOY NI0AbMU 1 NO3HAHUS MUPa;
- OCO3HaHWe LIEHHOCTU Hay4HOW OEesTEeNbHOCTU, NOTOBHOCTb
OCYLLECTBNATb NMPOEKTHYIO U UCCIe[0BaTENbCKYH AeATENbHOCTb
WHOMBMAYANbHO W B rpynne;

OBnageHune yHuBepcarnbHbIMKM y4eOHbIMU MO3HaBaTENbHbIMU
JENCTBUAMMN:

B) paboTta c nHcdopmaumein:

- BNageTb HaBblKamu MNONyYeHNs MHopMaLnn N3 UCTOHYHNKOB
pasHbIX TUNOB, CaMOCTOATENbHO OCYLLECTBMATb MOUCK, aHanus,
cucTeMaTtm3aumio U MHTepnpeTauuio MHOpPMaUnn pasnmnyHbIX
BMOOB 1 hOpM NpencTaBrieHms;

- co3gaBaTb TEKCTbl B pasnuyHbiXx opmaTtax C y4yeToMm
Ha3HayeHus MHgopMauMM 1 LEeneBon ayamtopuu, Bbibupas
onTuManbHy hopMy NpeacTaBneHns U BU3yanusauuu,;

- OLEeHMBaTb OCTOBEPHOCTb, NEMTUMHOCTb MHOpMaLuK, ee
COOTBETCTBME MPABOBbIM U MOPASIbHO-3TUYECKUM HOPMaM;

- ncnonb3oBaTb cpencrtea MHOPMAaLIMOHHbIX n
KOMMYHUKALMOHHbIX TEXHOMOrMA B PELLUEHUN KOTHUTUBHBIX,
KOMMYHMKATMBHbIX 1 OPraHn3aumoHHbIX 3agay ¢ cobnogeHnem
TpebOoBaHUN 3ProHOMMUKUN, TEXHUKM 6e30MacHOCTU, TUIMEHDI,
pecypcocbepexxeHns, npaBoOBbIX U ITUYECKMX HOPM, HOPM
NHOpPMaLMOHHOM Be3onacHoOCTy;

- BMafeTb HaBblkaMX pacno3HaBaHUA W 3aWMTbl MHOpMaLWK,
MH(OPMaLMOHHOW 6e30MacHOCTU NMUYHOCTU

ChOpMMPOBAHHOCTb YMEHUN KPUTUYECKN oLeHuBaTb
NHpopmaumo GUONOrMYECKOrO COAEPXKAHNUA, BKIHOYAOLLYHO
nceBOoOHayYHble 3HaHUSI U3 PasNMYHbIX UICTOYHMKOB (CpeacTBa
MaccoBOW MHMOPMaLNK, Hay4YHO-MOMyNsApHble MaTtepuarnsbl);

MHTEPNpPEeTUpoBaTb  3TUYECKMEe  acnekTbl  COBPEMEHHbIX
uccrnenosaHuMi B Guonoruu, MeauvuuHe, OUOTEXHONOruu;
paccmaTtpuBaTb rrobanbHble  3Korormdeckne  npobnemsbl
COBPEMEHHOCTN, OopMUPOBaTb MO OTHOLUEHUIO K HUM
COOCTBEHHYIO NMO3MLMIO;

chopMUpPOBAHHOCTL  YyMEHUI  co3gaBaTb  COOCTBEHHbIE

MUCbMEHHbIE U YCTHblEe COOBLLIEHNSA HA OCHOBE BUonornyeckon
MHpopMaLMM U3  HECKONIbKMX  MCTOYHMKOB, TPaMOTHO
ncnonb3oBaThb MOHATUNHBLIN annapaT Guonornm




OK 04. 3dhhekTnBHO
B3aMMOOENCTBOBaTb
n pabotatb g
KonnekTmnee 7]
KOMaHge

-  TOTOBHOCTb K
camoornpeneneHunto;
-oBMajeHne HaBblkaMmn y4ebHo-nccneaoBaTeNbCKOM, MPOEKTHOW
M coumnanbHoOn OesaTenbHOCTY;
OBnapgeHue yHUBepcanbHbIMU
AeNCTBUAMM:

6) coBMecTHas AeATeNbHOCTb:

CaMopa3BnUTUO, CaMOCTOATESIbHOCTU WU

KOMMYHUKaTUBHbIMU

- MOHMMaTb M WUCMNOMb30BaTb MPeMMyLLEecTBa KOMaHOHOW W

nHanemnayanoHon paboThbl;

- NPUHUMATL Lenn COBMECTHON AeSATENbHOCTU, OPraHN30BbIBaThb

N KOOPAMHMPOBATb AENCTBUS MO ee OCTUXKEHUIO: COCTaBNATb
nrnaH AencTBuin, pacnpefensite poriM C  y4eTOM MHEHUMH
y4YacTHUKOB obCyxaaTb pesynbTaTbl COBMECTHON paboThl;

- KOOPAMHMPOBATL U BbLINOMHATL PaboTy B YCNOBUAX pearnbHOro,

BMPTYarnbHOr0 M KOMBUHUMPOBAHHOIO B3aMMOAENCTBUS;

- OCYLLEeCTBNATb MO3UTUBHOE CTpaTerM4yeckoe nosedeHve B
pasnuyYHbIX CUTyauusiX, NPOSBNATL TBOPYECTBO U BoOBpaxeHue,

ObITb MHULMATUBHLIM

OBnapeHune yHuBepcanbHbIMU PerynsiTMBHbIMA AeUCTBUSMM:

) npUHATUE ce6A 1 Apyrux noaen:

- MPYHMMATbL MOTUBbLI W apryMeHTbl ApYyrnx Niofen npu aHanvse

pesynbTaToB AeATENbHOCTY;

- NpU3HaBaTb CBOE NpPaBO W NPaBO APYrux Noaen Ha onbKK;

- pa3BuBaTb CMOCOGHOCTb MOHUMATb MUP C MO3ULUWU APYroro
YyernoBeka

npuobpeTeHne onbiTa MPUMEHEHUS OCHOBHbIX MEeToO0B
Hay4HOro no3HaHusl, Ucnonb3yemblix B Guonornn: HabnogeHus un
OMNUCaHNA XMBbIX CUCTEM, NPOLIECCOB U ABIIEHNI; OpraHm3auum
N npoBefeHns BUONOrMYEecKoro 3KCrnepuMeHTa, BbIOBMKEHUS
rmrnoTes, BbISIBMIEHUA 3aBWCUMOCTU MexXAy uccrnegyembiMu
BENMMYMHAMKN, OOBACHEHUS MOMyYEHHbIX pe3ynbTaToB U
dopMynnpoBaHnA BbIBOAOB C  WCMOMb30BAaHNMEM  Hay4YHbIX
MOHATUIA, TEOPUIA N 3aKOHOB

OK 07.
CopenctBoBaTb
COXPaHEeHUIo
oKpyXatowen cpegpbl,
pecypcocbepexeHunto
, MIPUMEHATb 3HaHUSA

B obnactn 3konornyeckoro BOCNUTaHUA:
_ Cd)OpMMpOBaHHOCTb 3KOSOrn4ecKon KynbTypbl, NOHUMaHNE

BNnAHNA counarnbHO-3KOHOMUYECKMX MNPOLIECCOB Ha COCTOAHUE

NPUPOSHON M coumanbHOW cpedbl, OCO3HaHWe rnobanbHoro
XapakTepa 3KONOormyeckux npobnem;

CchOPMMPOBAHHOCTb YMEHUSI MPUMEHATL MOSTyYeHHbIe 3HaHUSA
anst o6bACHEeHUA BMONOrMYecKNx NPOLIECCOB U ABMEHUN, ANS
MPUHATUS MPaKTUYECKNX PELUEHUN B NOBCEAHEBHOW XXU3HU C
uenbto obecnevyeHns ©e30NacHOCTUM CBOEro 340pPOBbs W
3[0pPOBbS OKPYXKaloLMX Nioaen, cobniogeHns 300poBoro obpasa




00 n3meHeHun
KnvMmara, NpUHLMNbI
Oepexnueoro
npon3BoaCTBa,
apekTnBHO
JencrteoBaTh B
ypesBblYanHbIX
cUTyaumsix

- NNaHMpoBaHME N OCYLLECTBNEHMNE OENCTBUN B OKpYXKatoLen
cpefje Ha OCHOBe 3HaHWA LUenen YCTONYMBOro pasBUTUA
YenoBevyecTBa;
aKTMBHOe  HenpusiTue
OoKpy»atoLen cpeae;

- YMEHVe nporHo3npoBaTtb HebnaronpusiTHble 3KONorMyeckue
nocneacTeus NpeanpuHUMaeMblx encTBuiA, NpeaoTepallatb ux;
- pacwupeHuMe onbiTa  AeATEeNbHOCTU  3KONOrnyeckom
HanpaBfeHHOCTY;

- OBMageHne HaBblkaMu y4ebHO-MccrnenoBaTenbCkom, MPOEKTHON U
couunanbHON AeATenbHOCTH

OENCTBUA,  MPUHOCALWMX  Bpea

XW3HW, HOPM TPaMOTHOrO TMOBEAEHNA B OKpYXKatoLLeWn
NPUPOAHOW cpeae; NoOHMMaHWe HeobXOAMMOCTU UCNONb30BaHUS
AOCTMXKEHUI COBPEMEHHOW Buornornum n buotexHonornn ons
paunoHarnbHOro NPMPOA0NONb30BaHUS
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2. CTPYKTYPA U COLEPAHWE OBLIEOBPA3OBATENBHOW AUCLMMINHDI

2.1. O6bem ancUMNIMHBbI 1 BUAbl y4ebHOWM paboThbl miist 04HO#M GopMbI

Bug yye6Hon pabotbl

Obbem B yacax

06bem obpasoBaTenbHOW NPOrpaMmbl AUCLUNIIUHDI 72

BT.4.

OcHoBHOe coaepxaHue 72

BT. Y.

TeopeTuyeckoe obyyeHue 40
B T.4. NPOHeCCUOHarnbHO-OPUEHTUPOBAHHOE COAEpXKaHmne 2

npakTU4Yeckne 3aHsTus 20
B T.4. NPOHeCCUOHaNbHO-OPUEHTUPOBAHHOE COAEpXKaHmne 8

nabopaTopHble 3aHATUS 4
B T.4. NPOheCCUOHaNbHO-OPUEHTUPOBAHHOE COAEpXKaHmne 2

KoHTponbHas paboTa 6

MpomexyToyHaa aTTecTaums (ouddepeHLMpoBaHHbIN 3a4eT) 2

2.1. O6pem yueOHOM QUCHHUILINHE ¥ BUOL YIe0HOH paboThl L1 3a09HOH POPMEI

Bun yueGHOM paboThI

O0BeM yacoB

MakcumanpHas yaeOHast Harpy3ka (Bcero)

72(6n+66c¢)

O0si3aTenbHas ayauTopHas yuebHasi Harpy3ka (Bcero)

6 (61)

B ToMm uucie:

71a00paTOPHBIE 3aHSTHS

MPAKTUYCCKUC 3aHATUSA

KOHTPOJIbHBIE PAOOTHI

KypcoBasi paboTa (IpoeKT)

CamocTtosaTenbpHas paboTta o0yuatoiierocs (Bcero)

B ToMm uucie:

CaMOCTOsATeNIbHAs paboTa HaJ KypcoBOU paboToi (IIPOEKTOM)

[ToaroroBka NpakTHKOOPHUEHTUPOBAHHBIX PAOOT MPOEKTHOTO
Xapakrepa

JoMarrHss paboTta (JIoManrHssE KOHTPOJIbHAsI paboTa)

[TpomexxyTouHas arrectanus B popme quddepeHIIMPOBAHHOTO 3a4eTa
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2.2. TemaTnyecknin nnaH v cogepxaHme AUCUUNIIUHGI

HavnmeHoBaHne CopepxaHue y4yebHoro matepuana (OCHOBHOE M NPodeCCUOHaNbHO-OPUEHTUPOBAHHOE}, Ob6bem yacos dopmupyemble
pa3fernos v Tem nabopaTtopHble U KoMneTeHUMK
npakTU4eckne 3aHATUS, NPUKNagHoM MoAynb (NPW HanU4mm)
1 2 3 4
Pasgen 1. KneTka - CTpyKTYpHO-OYHKLMOHANbHAsa eauHuLa Xneoro 18(3n+15c)
Tema 1.1. OcHOBHOe coaepxaHue 2(1n+1c) OK 2
Buonorus kak TeopeTnyeckoe obOyueHue: 2(1n+1c)
Hayka. OGWan | CospemeHHble OTpach1 GUONOTMYECKIX 3HaHMIL. CBSA3b GUOMOTM C APYTMMU Haykamu: Gruoxnmus,
XapaKTepucTuka | Guocmsmnka, buoHuka, reHoreorpacma vn ap. Ponb n mecto 6uonornm B hopmMmpoBaHum
XKU3HU COBPEMEHHOW Hay4YHOWN KapTWHbI MUpa. YPOBHM OpraHunsaumm xuson matepun. Obwas
XapaKTepuCTMKa XN3HW, CBONCTBA XUBbIX CUCTEM.
XMMUYECKMIN COCTaB KMeTok
Tema 1.2. OcHoBHOe cogepxaHue 6¢c OK-1
CTpyKTypHO- TeopeTnyeckoe obOyueHue: 2c OK-2
dyHKuMoHanbHa | KnetoyHas Teopust (T. LUBaHH, M. LUnenaeH, P. BupxoB). OCHOBHblE MNONOXEHUSI COBPEMEHHOM OK-4
KNeTOYHOM
A1 opraHusaums Teopun. Tunbl KNETOYHON OpraHmn3aumn: NPoOKapUOTUYECKUA U dykapuoTudecknin. OQHOKNETOYHbIE U
KNeToK MHOrOKMeTO4YHble opraHu3mbl. CTpoeHne npokapuoTU4eckon knetku. CTpoeHne aykapnoTUyecKon
KNeTKN.
HekneTouHble popmbl XM3HM (BMPYChI, BakTeprodarn)
INlTabopaTopHble 3aHATUA: 2¢c
MprobpeTeHne onbiTa NPUMEHEHNS TEXHUKN MUKPOCKONMPOBAHWUS NPW BbIMONHEHUN NTabopaToOpHbIX
pabot: JlabopaTtopHas
1. JlabopatopHas pabota « CTpoeHue KNeTKkn (PaCTEHNS, KMBOTHbIE, TPMObI) U KNETOYHbIE
BKMOYEHUS (Kpaxmar,kapoTMHOMAbI, XITOPOMIaCcTbl,XPOMONACTbI)»
MoaroTtoBka MuKponpenapaTtos, HabnaeHe ¢ NOMOLLBID MUKPOCKONA, BbISIBIIEHWE Pa3nnynin Mexay
n3yyaembiMnM o6beKkTamu, (hopMynmMpoBaHNe BbIBOAOB
MpakTuyeckue 3aHATUA: 2c

BupycHble n 6aktepuanbHble 3aboneeaHus. O6Lme NPUHLMNBI UCNONb30BaHNS NEKAPCTBEHHbIX
BELLECTB.

OcobeHHoCTH NpUMEHeEHUNA aHTUMONOTMKOB. npeﬂCTaBﬂeHI/le YCTHbIX C006LLI,GHVII7I Cc npe3eHTaL|,|/|e|7|,

noAroToBJ1IEHHbLIX MO NEpPeYvYHI0 NCTOYHMKOB, pEKOMEHOOBaHHbLIX NpenogaBaTterniemMm

12




Tema 1.3. OcHOBHOe copepxaHue 4(1n+3c) OK-1
CTpyKTypHO- TeopeTnyeckoe obyyeHue: 2(1n+1c) OK-2
dyHKUMOHanbHbI | XpoMocomHas Teopus T. MopraHa. CTpoeHne XpOMOCOM. XpOMOCOMHbIN HABop KNEeTOK, rOMOMOrNYHbIe
e chakTopbl 1N HEFOMOSIOrMYHbIE XPOMOCOMBI, FanfIougHbIN 1 AMnnonaHeIn Habop. HyknenHosble kucnoTol: OHK,
HacneacTBeHHoe | PHK HaxoxgeHuwe B KneTke, X CTpoeHne u yHKuun. MaTpuyHble NpoLecchl B KNeTke: pennmkauus,
™ BuocmHTes
benka, penapaunsi. [eHeTUYeCcKMn Koa U ero CBOMCTBa
MpakTuyeckue 3aHATUA: 2c
PelleHne 3agady Ha onpegeneHme nocnegoBaTenibHOCTU HYKNEOTUAO0B, aMUHOKMCIIOT B HOPME U B
cnyyae
N3MeHeHns1 nocrnegoBaTensHocTn Hykneotugos OHK
Tema 1.4. OcHOBHOe copepxaHue 2c OK-2
O6meH BelyecTB TeopeTuyeckoe obyueHwue: 2c
1 npespaileHue MoHsATMe meTabonunam. AcCCMmMUnALNS 1 AUCCUMUNALNSA - OBE CTOPOHbI MeTabonnama. Tunbl obmeHa
3Heprum B BeLLEeCTB: aBTOTPOMHEIN U reTepoTPodHEIN, a3pobHbIA U aHa3pObHbINA. MNnacTnyecknii obmeH.
KneTke ®oTOCUHTES. XEMOCUHTES
Tema 1.5. OcHOBHOe cogepKaHue 2(1n+1c) OK-2
Xu3HeHHbIN TeopeTuyeckoe obyuveHue: 2(1n+1c) OK-4
LIUKIT KNeTKu. KneTouHbIn uukn, ero nepmoasl. MUTO3, ero ctagumn 1 Nnpomcxoasiume npoueccol. bronornyeckoe
MuTo3. Menos 3HauyeHve
mMuto3a. Meinos u ero ctaguu. NoseaeHne xpomocom B Menose. KpoccuHrosep. buonornyeckun
CMbICIT Menosa
KoHTponbHas MonekynapHbI ypOBEHb OpraHM3aLmMmn X1Boro 2c
paboTa
Pasgen 2. CtpoeHue 1 hyHKUMKN OpraHusma 20(1n+19c)
Tema2.1. OcHOBHOe copepxaHue 2(1n+1c) OK-2
CtpoeHue TeopeTtuyeckoe obyuveHue: 2(1n+1c) OK-4
opraHusmMa MHorokneTouHble opraHnamMbl. B3aanmocesiab opraHoB U CUCTEMbI OPraHOB B MHOTOKIETOYHOM
OopraHunsme.
"oMeocTas opraHvMama v ero nogaepaHve B NpoLecce XU3HeLesaTeNnbHOCTH
Tema 2.2. OcHoBHOe cogepXxaHue 2c OK-2
TeopeTuyeckoe obOyueHue: 2c
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Popmbl

dopMbl pasMHOXeHUs opraHn3aMoB. Becnonoe v nonosoe pasmHoxeHue. Buasl Gecnonoro

pa3sMHOXeHUA Pa3MHOXEHWS.
opraHuM3mMos MNMonoBoe pasmHOXeHNe. FameToreHes y XMBOTHbIX. CnepmatoreHes n ooreHes. CTpoeHne nonoBbix
knetok. OnnogoTBOpeHne
Tema 2.3. OcHOBHOe copepxaHue 2c OK-2
TeopeTnyeckoe obyyeHue: 2c OK-4
OHTOreHes MuaneuayanbHoe passuTne opraHn3moB. AMOpuoreHes u ero cragun. NoctaMbproHanbHbIn nepmoa.
pacTeHun, Crtagum nocTaMOproHanbsHOro passuTKS y XMBOTHBIX U YenoBeka. [NpsiMoe n HenpsimMoe pasBuUTHe.
XWBOTHBIX U Bronornyeckoe ctapeHme n cmeptb. OHTOreHes3 pacTeHui
yenoBeka
Tema 2.4. OcHoBHOe cogepXxaHue 4c OK-2
3akoHomepHocTU | TeopeTuyeckoe oGyyeHMe: 2c OK-4
HacnepnoBaHuA OCHOBHblE MOHATUSA reHeTUKN. 3aKkoHOMepHOCTM obpa3oBaHus rameT. 3akoHbl . MeHaens
(MoHormbpugHoe n
nonurnbpunagHoe ckpewmBaHue). Baanmogenctene reHoB
MpakTuyeckue 3aHATUA: 2c
PelueHne 3agay Ha onpeaeneHne BePOSATHOCTU BO3HMKHOBEHMST HAacneACTBEHHbIX NPU3HAKOB Npu
MOHO-, Ain-,
nonurnépnaHOM M aHaNU3UPYOLWEM CKPELMBAHUM, COCTaBNEHNE FrEHOTUMMYECKUX CXEM CKpPELLUMBAHUS
Tema 2.5. OcHoBHOe cogepxaHue 4c OK-1
CuenneHHoe TeopeTuyeckoe obyueHwue: 2c OK-2
HacnegoBaHue 3akoHbl T. MopraHa. CuenneHHoe HacrnegoBaHWe reHoB, HapyLweHue cuenneHnsi. Hacnegoeaxue
NpPU3HaKoOB MPU3HaKoB,
CLeNNEHHbIX C NOMNOM
MpakTuyeckue 3aHATUA: 2c
PellueHne 3aagay Ha onpeaeneHme BEPOSTHOCTM BO3HUKHOBEHUSI HACMNEACTBEHHbIX MPU3HAKOB Npu
CLUEMNNEHHOM
HacneaoBaHWMK, COCTABMNEHNE FeHOTUMMYECKUX CXEM CKpPELLMBAHUS
Tema 2.6. OcHoBHOe cogepXxaHue 4c OK-1
TeopeTuyeckoe obyueHue: 2c
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3aKOHOMEPHOCTU | /13MEHYMBOCTb MPU3HAKOB. BMabl N3MEHUYMBOCTY: HacneACTBEHHAs U HeHacneacTBeHHas. 3akoH OK-2
M3MEH4YMBOCTU rOMOJIOrMYECKNX PSAOOB B HAacneacTBeHHON namernymnsoctn (H.W. Baeunos). MyTaunoHHas Teopus OK-4
N3MEeHYMBOCTU. Buapl MyTaumm n NpuYnHbLI MX BO3HUKHOBEHMUSA. KapnoTun Yyenoseka.
HacnencteeHHble 3aboneBaHns Yenoseka. ['eHHble 1 XpOMOCOMHble 6onesHu Yenoseka. bonesHu ¢
HacneaCTBEHHOW NpeapacnonoXeHHOCTb0. 3HaYeHne MEANLMHCKON FEHETUKN B MPeA0TBPaLLEHUN 1
NEeYeHUN reHeTUYECKNX
3aboneBaHni YenoBeka
MpakTnyeckue 3aHATUA: 2¢c
PewweHune 3agay Ha onpefeneHvne Tvna Mytauumn npy nepegadve HacneacTBEHHbIX NPU3HAKOB,
cocTaBreHue
FeHOTUNUYECKMX CXEM CKpeLLMBaHWS
KontponkHasn CTpoeHue 1 yHKLMM opraHnsma 2
paboTa
Pazpgen 3. Teopusa aBonouum 6¢c
Tema 3.1. OcHoBHOe cogepXxaHue 2c OK-2
Uctopus TeopeTuyeckoe obyueHue: 2c OK-4
3BOJIIOLMOHHOIO MepBble aBontounoHHble koHuenuun (PK.B. Jlamapk, X.J1. BioddoH). 3BontoumnoHHas Teopus Y.
y4eHus. HapsuHa. CuHTETUYECKasN TEOPUSI IBOSIOLIMM U €€ OCHOBHbLIE MONOXEHWS.
Mukpoasonouuns | MukpoasomnoLuus. Monynauus Kkak aneMeHTapHas eavHuLa aBonounn. 'eHeTu4eckne OCHOBbI
3BOMNOLMN. DNeMeHTapHble akTopbl 3BOMOLUN. ECTECTBEHHBLIN OTOOP - HanpaBnswLWMA dakTop
3BOMIOLMMN.
BuaooobpasoBaHue kak pesynbTaT MUKPOIBOMIOLIMK
Tema 3.2. OcHOBHOe copepxaHue 2c OK-2
Makpoasoniounsi | TeopeTuyeckoe oGyueHue: 2c OK-4
. Makpoasontounsi. Popmbl U OCHOBHbIE HanpasneHnst makpoasosntoumn (A.H. Cesepuos). MyTu
Bo3HukHOBeHMe | mocTuxeHusi Guonornyeckoro nporpecca. CoxpaHeHve GropasHoobpasus Ha 3emne.
n pasBuTue MNoTesbl 1 TEOPUN BO3HMKHOBEHUS XM3HM Ha 3emre. [NosBneHne nepsbix KNETOK U UX 3BOMOLMS.
Xun3Hu Ha 3emne | MpokapuoTbl U 3yKapnoThbl. [POMCXOXKAEHNE MHOMOKNETOYHbIX OPraHM3MOoB. BO3HMKHOBEHME OCHOBHbIX
LapcTB aykapuoT
Tema 3.3. OcHoBHOe cogepxaHue 2c OK-2
TeopeTtuyeckoe obyuveHue: 2c
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MpoucxoxaeHune AHTpononornsa - Hayka o yenoseke. CucremaTnyeckoe nonoxeHune yenoseka. CxogcTBO M OTAMYMS OK-4
YyerioBeka - yenoseka C XMUBOTHbIMWU. OCHOBHbIE CTaauW aHTpOMNoreHesa. 3BOMIOLMSA COBPEMEHHOIO YenoBeka.
aHTponoreHes Yenoseyeckne pacbl U X eAUHCTBO. Bpems 1 nyTu pacceneHus Yenoseka no niaHere.

MpucnocobneHHoCTb

yenoseka K pa3HbiM YCNOBUSM Cpefbl
Paspen 4. 3konorus 18(2n+16¢)
Tema 4.1. OcHoBHOe coaepxaHue 2(1n+1c) OK-1
JKonoruyeckue TeopeTuyeckoe obOyueHue: 2(1n+1c) OK-2
cdakTopbl U Cpeabl 0buTaHMs OpraHn3MoB: BOAHAsi, HA3eMHO-BO3QyLLUHAs, NOYBEHHAS, BHYTPUOPraHN3MeEHHas!. OK-7
cpeAbl XXU3HU ®usnko- xummnyeckmne ocobeHHoCcTn cpen obuTaHusa opraHnamMoB. [prcnocobneHns opraHM3moB K

XXWN3HW B pa3HbIx cpegax. MNoHaTre akonoruyeckoro dpaktopa. Knaccugpukaumsa aKonormyecknx

hakTopos. NpaBnno MUHUMYMa

tO. Ilnbuxa. 3akoH TonepanTHocTn B. Wendopaa
Tema 4.2. OcHoBHOe cogepxaHue 4c OK-1
Monynsauwms, TeopeTuyeckoe obyuveHue: 2c OK-2
coobLuecTBa, JKonornyeckas xapaktepucTvka Buaa u nonynsumn. Jkonornyeckan Huwa Bmaa. Jkonornyeckne OK-7
3KOCUCTEMbI xapaktepuctukm nonynsauun. Coobliectsa v akocuctemol. brioueHos u ero cTpyktypa. CBasu mexay

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

peayLeHTbl.

KpyroBopoT BeLLEeCTB 1 NOTOK SHEPrumn B akocucteme. Tpodryeckme ypoBHU

MpakTnyeckne 3aHATUA: 2c

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

Jkonornyeckme nupammabl Ymcer, buomaccsl 1 aHeprun. MNpaBuno NupaMmuabl 3HEPrUn.

PelueHne npakTMka-opMeHTUPOBaHHBLIX PacyYeTHbIX 3a4aHui Mo NEPEHOCY BeLlecTBa U 3Heprum B

aKocucTemax

C COCTaBfeHve Tpouyeckux Luener n nupamug Gromacchl 1 dHeprnm
Tema 4.3. OcHOBHOe copepxaHue 2c OK-1
Buocdepa - TeopeTnyeckoe obyyeHue: 2c OK-2
rno6anbHas Buocdepa - xunBas obonouka 3emnu. Passutue npeacrasneHuni o buoccepe B Tpynax B.U. OK-7
3Konornyeckas BepHagckoro. O6nactun 6uocdepbl 1 ee KOMNOHeHTbI. 2KnBoe BelecTBo buocdepbl U ero yHKLMN.
cucrtema 3akoHOMepHOCTU cyLecTBoBaHUA Buocdepbl. OcobeHHOCTU Bruocdepbl Kak rnobanbHON 9KOCUCTEMBI.

[vHamunyeckoe paBHoBecue B brocgepe. KpyroBopoThl BELLECTB 1 BUOre0XnMMYeCcKne LnKIbI.
Mmob6anbHble
aKomnorunyeckme npobnembl COBPEMEHHOCTU
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Tema 4.4. OcHOBHOe copepxaHue 4c OK-1
BrnuaHue TeopeTnyeckoe obGyueHue: 2c OK-2
AHTPONOreHHbIX AHTpONoOreHHbIE BO3AENCTBMSA Ha Bruocdepy. 3arpsa3HeHns Kak BMU4 aHTPONOreHHOro BO3AENCTBMS. OK-4
dakTopoB Ha AHTpOMoreHHbIe BO3AENCTBUA Ha aTMocdepy. Bosaenctsns Ha rugpoctepy. Bosgencremsa Ha OK-7
6uocdcepy nuTtocdepy. AHTPONOreHHbIE BO3AENCTBMS HA BuoTuyeckme coobulectea. YrnybneHHo nsyyarTcs [K. ..

0TX0Abl, CBA3AHHbIE C

onpegeneHHon npodeccuen/cneumansHOCTbIO

MpakTnyeckne 3aHATUA: 2c

MpakTnyeckoe 3aHATUE «OTX0AbI NPOM3BOACTBAY

*B ToM uncne npoceccmoHanbLHO-OPMEHTUPOBaHHOE cofepXaHUe NPAKTUYEeCKOro 3aHATUS 2c

MpakTnyeckoe 3aHaATUE «OTX0Obl NPOM3BOACTBaAY. Ha ocHoBe dheaepanbHOro knaccudmkaumoHHOro

kaTanora 0TXO40B OnpeaensaTb Knacc onacHOCTM OTXOAOB; arperaTHoe COCTOSIHME U (OU3NYECKYHD

dopmy 0Txo[0B, obpasyoLmxcs Ha pabodyeM mecTe/ Ha aTanax NPOU3BOACTBA, CBSA3aHHbIE C

onpeaeneHHomn

npodeccuen/cneLmanbHOCTbIO
Tema 4.5. OcHoBHOe coaepxaHue 4(1n+3c) OK-2
BnusiHue TeopeTnyeckoe obyuyeHue: 2(1n+1c) OK-4
coumanbHo- 3p0opoBbe 1 ero coctasnsolme. PakTopbl, NOMOXKUTENBHO M OTPULLATENBHO BAMAIOLLME HA OPraHnam 2(1n+1c) OK-7
3KONOrnYecKux yenoseka. [Mpobnema TeXHOreHHbIX BO3AEVNCTBUIA HA 300POBLE YenoBeka (3NeKTPOMarH1THbIE Nons, K. ..

ObITOBas XMMusl, N3ObITOYHbIE LIYMbI, paguaums n T.n.). Agantaums opraHuamMa YenoBeka k dpakropam

oKpyXatoLemn
¢akTopoB Ha cpeabl. MpuHumnbl hopMupoBaHus 3gopoBbecbeperatoiero noseaeHns. Pusmyeckas akTMBHOCTb U
3nopoBbe 300poBbe. broxmmmyeckme acnekTbl paunoHanbHOrO NUTaHUs

INNabopaTopHble 3aHATUA: 2c
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yerioBeka

Na6opaTtopHas paboTta Ha BbIGOP:
1. JlabopatopHas paboTa «YMCTBEHHas paboToCnOCOOHOCTbY
OBnageHne MeTodaMun onpeaeneHns nokasaTenen yMCTBEHHOM paboTocnocobHOCTU, OO bACHEHNE
NONyYEHHbIX pe3ynbTaToB U (POPMyNMpPOBaHNE BbIBOAOB (MMCbMEHHO) C MCMNOMb30BaHUMEM Hay4HbIX
MOHATUIA, TEOPUI N 3aKOHOB
2. JlabopatopHas paboTa «BnusiHne abuoTtnyeckmx pakTopoB Ha YenoBeka (HU3Kune un
BbICOKME TemnepaTypbl)»

N3yyeHne mexaHM3MOB aganTauum opraHM3ma YenoBeka K HU3KUM M BbICOKUM TemnepaTypam v
00BbsACHEeHNe

MONyYeHHbIX Pe3ynbTaToB U POPMYNMPOBaHNE BbIBOAOB (MMCbMEHHO) C MCNOMb30BaHNEM HAYUHbIX
MOHATUI, TEOPUN N 3aKOHOB

*B Tom uucne npod)eccMoHanbHO-OPUEHTUPOBaHHOe coAepXaHue NnabopaTopHOro 3aHATUA

2c

B kauecTtBe TPUIrrepoB CHMXXakoLnx pa6OTOCI'I0006HOCTb ncnonb3oBaTb YCIoBUA OCyLLeCTBNeHUA
HpO(*)eCCMOHaﬂbHOVI AeATeNnbHOCTU: WWYyM, TeMnepartypa, (*)I/ISI/I‘-IeCKaFI Harpyska n T.4.

KoHTponbHas
paboTa

TeopequeCKme acCneKTbl 3KoJ10rnn

2c

MpodeccrnoHanbHO-OpUEeHTUPOBAHHOE coaepXaHue (co,qepx(aHMe npuknagHoro Mo,qynn)

Paspen 5. Buonorusi B XXusHu

8c

Temab.1.
BuoTexHonoruun
B XXU3HMU
Kaxgoro

OcHoBHOe cogepxaHue

4c

TeopeTuyeckoe copepxaHue:

2c

BuoTtexHonorusi kak Hayka un npomasoactso. OCHOBHbIE HamnpaBneHUsi COBPEMEHHON BMOTEXHOMNOTUN.
MeToabl buotexHonornm. O6beKkTbl BroTexHoNormmn. ATNka BUOTEXHONOTNYECKUX U TEHETUYECKUX
3KCMEPUMEHTOB.

MpaBwna noucka u aHanmaa HGMO3KONOrMYECKOW MHCOPMALMN M3 PA3MUYHBIX UCTOYHUKOB (HayyHast v
y4ebHo-

Hay4YHas nuTeparypa, cpeacTsa MaccoBomn nHdopmauum, cete IHTEPHET 1 apyrue)

2c

MpakTuyeckne 3aHATUA:

2c

Kelicbl Ha aHanM3 nHgopMaumm 0 HayYHbIX JOCTWXKEHMAX B 06NacTu reHeTUYECKMX TEXHOMOIMN,
KNETOYHON MHXeHepuK, nuLeBbix BuoTexHonorni. 3awmra Kenca: npeactaBneHne pesynbTaTos
peLLEeHNs KENCoB

(BbICTYNMEHNE C Npe3eHTaunen)

2c

*B ToM uucne I1pOd)eCCVIOHa.HbHO-OpVIeHTVIpOBaHHOG cogepXaHume npakTuyecKoro 3aHATUA

2c

Tema 5.1 06a3aTenbHa AN n3yvyeHus cTyaeHTamm Bcex npodpeccui/cneumanbHOCTEN

OK-1
OK-2
OK-4
nK ...
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Tema 5.2.2. CoumanbHO-3TUYECKME acneKTbl 6UoTEeXHONOrnn (ANA YKPYNHEHHbIX rpynn npodeccuii/cneumnansHocTen
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)

4c

Tema 5.2.2. OcHOBHOe copepKaHue 4c OK-1
CouunanbHo- MpakTuyeckne 3aHATUS: 4c OK-2
aTnyeckue ATnyeckne acnekTbl pasBUTUS BUOTEXHONOMMI 1 MPUMEHEHME WX B XKM3HW YENOoBeKa, MOWUCK U aHanms 2c OK-4
acnekTbl 5 MHOPMAaLIMM U3 Pa3IIMYHBIX UCTOYHMKOB (HayyHas 1 yueBHO-Hay4YHas nuTepaTypa, CpecTsa MaccoBoil nK ...
GuotexHonorui NMHpopmaLmm, ceTb VIHTEPHET 1 apyrue)

Kercbl Ha aHanu3 nHdopmaumm ob 3TUYECKMX acnekTax pa3BuTns BuoTexHonoruin (No rpynnam)

3awwmTa kenca: lNpeacraBneHne pe3ynbTaToB PELLEHNsST KENCOB (BLICTYMIEHWNE C NPEe3eHTaLMEN) 2c
MpomexyTo4yHas 2
arrecrtauusa no andhdepeHUMpoBaHHbIn 3a4eT
AuCcuMnIInHe
Bcero: 72
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YCNOBWSA PEANU3ALIAM NMPOrPAMMbI OBLEOEPA3OBATENBHOW ANCLUMNINH

2.3. ins peanusauum nporpamMmmMbi AUCLUNINHBI AOMKHbI ObITb NPeAyCMOTPEHbI
cnepylowme cneymanbHble NOMeLLeHUs:

KabuHeT «buonormm», ocHalieHHbIi obopyaoBaHnem: mebenb, gocka, Men,
HarnagHble nocobust (KoMnnekTbl y4yebHbix Tabnuy, nnakaToB), TEXHUYECKMMMU
cpeacTBammn 06y4eHMsl: KOMMNbIOTEP C YCTPOMCTBAMK BOCNPOU3BEAEHMS 3BYKA, NMPUHTEP,
MynbTUMEeANa-NPOEKTOP C AKPAHOM, yKasKa-npe3eHTep A5 Npe3eHTaumn.

Nabopatopua, ocHaweHHass obopygoBaHMEM ANS NPOBELEHUS 3aHATUNA:
MWKPOCKOMbI, CEKyHAOMep, TOHOMETp, nabopaTopHasi nocyaa (Npobupkn, NOACTaBKN AN
NpoBUPOK, NMHLETLI, NECOK, CTYMKM C NECTUKaMU, NpeaMeTHbIE U MOKPOBHbIE CTEKNA,
CTEKNSAHHbIE Nanoykn, NpenapoBanbHble UMMbl, unbTpoBansHas bymara (candeTkn),
CTakaHbl) rMNepTOHNYECKMI pacTBOp xnopuaa Hatpus, 3%-Hbl pacTBOp nepokcuaa
BOOOPOAA, pPacTBOp Mo4a B MOAUCTOM Kanuu, rULEPUH, KNyOHM KapTodensi, MUCT 3rogeun
KaHagckon, nnof psibuHbl OObIKHOBEHHOW (psibuHbI MK TOoMarta), fnyK pendvaTbiu,
pas3BefEeHHbIE B BOAE APOXKN);

2.4. NuhbopmaumnoHHoe obecneyeHne peanusauyuu nporpaMmmbl

Ona peanusaumm nporpammbl  6ubnuoTtedHbln  ¢oHA obpasoBaTenbHON
opraHu3aumMm AOOSMKEH UMETb nevaTHble W/unuM 3NeKTPoHHble obpasoBaTesnbHble U
MHOPMALMOHHBIE PECYPChI, PEKOMEHA0BaHHbIE N1 UCMONb30BaHUs B obpa3oBaTenbHOM
npoLecce, He cTapLle NSATU NIeT C MOMEHTa U3aaHus.

PekomeHaoyemble nevaTHble nsgaHusa no peanusaumm obuieobpasoBaTesibHON
ANCUNMNANHBI

OcHOBHBIE TIEUYATHBIEC U3/IaHUS
1. Buonorus. 10-11 kmacc (yrryOn€HHBIM ypOBEHB): yUeOHUK IS cpeaHero odmiero oopasoBanus / B.H.
SApeirus [u 1p.]; nox obmeit pexakueit B.H. Speiruna. — 2-e u3a. — Mocksa: M3narensctBo HOpaiit, 2022.
2. Ob6yxos, /JI. K. buonorusi: ki1eTku W TKaHH: ydyeOHOE TocoOue Juisi CpenHero mpodeccHoHaIbHOTO
obpazoBanus / J[.K. O6yxoB. B.H. KupunenkoBa. — 3-e u3z., nepepal. u nomn. - Mocksa: M3naTenscTBo
IOpaiiT, 2022. — 358 c.
3. buonorusi: yueOHUK U MPAKTUKYM ISl cpefHero mpodeccuonansHoro oopasosanus / B.H. Speirun [u
ap.]; mox penakuueit B.H. fpwiruna. — 2-e u3n. — Mocksa: UznatensctBo FOpaiit, 2022. — 378 c.
DNEeKTPOHHBIC U3/IaHUS
1. Buonorus. 10-11 kmacc (yriryOneHHBIM YPOBEHB): YUYeOHUK IS cpeaHero odmiero oopasoBanus / B.H.
Speirus [u ap.]; nox obuieit pegakiueit B.H. Spsiruna. — 2-e uzn. — Mocksa: M3garensctBo FOpaiit, 2022.
— 357 c. — (Hapomuoe mnpocBemenue). - ISBN 978-5-534-15630-0. — TekcT: 2JIeKTpOHHBIH //
OopasoBarenbHas mwiatdopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/509241
2. Ob6yxos, /JI. K. buonorusi: ki1eTku W TKaHU: ydyeOHOE TocoOue Jyisi CpenHero mpodeccHoHaIbHOTO
obpazoBanus / J[.K. O6yxos. B.H. KupunenkoBa. — 3-e u3z., nepepal. u nomn. - Mocksa: M3naTenscTBo
Opaiir, 2022. — 358 c. — (IIpodeccuonanproe obpazoBanue). - ISBN 978-5-534-07499-4. — Tekcr:
aneKkTpoHHbIN // O6pa3zoBaTenbHast miardopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/494034
3. Buonorusi: y4eOHUK M MPAKTUKYM JUIsI CpeaHero npodeccuonansHoro oopasosanus / B.H. Speirun [u
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ap.]; moa pemakuuerr B.H. Speiruna. — 2-e u3ng. — MockBa: U3parensctBo FOpaiit, 2022. — 378 c. -
(ITpopeccmonanvuoe  obpazoBanme). - ISBN  978-5-534-09603-3. - Tekcr: oneKkTpoHHBIA //
O6pazoBarenpHas miatdopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/489661

JlomoTHUTEIbHBIE HCTOYHUKHI
1. Teitnop A. buonorus: 8 3 . T. 1 / [. Teitnop, H. I'pun, Y. Crayt; non pen. P. Comepa; nep. 3-ro
anri. U3, — 14-e m3a. — M.: Jlabopatopust 3Hanwmii, 2022 — 454 c.
2. [TaBnoBa, E. Dkonorus: yueOHUK U PaKTHUKYM Ui cpeHero npodeccuonansuoro oopazoBanus / E.W.
[Tanoga, B.K. HoBukoB. — MockBa: M3narensctBo FOpaiit, 2022. — 190 c.
3. Epemuenko, O.3. buonorus: ydenue o 6uocdepe: yaedbHoe ocodbue aisi cpeaHero mpoheccuoHaIbHOTo
obpazoBanus / O.3. Epemuenko. — 3-e uzn.,nepepad. u gomn. — Mocksa: M3gatensctBo FOpait, 2022. — 236
c.
4. bnunos, JI.LH. Dxonorus: yueObHoe mocobue mis cpeaHero mpodeccruoHanbHoro oopasoanus / JILH.
brmunos, B.B. ITonskoBa, A.B. Cemenua; non o6meii penakuueid JI.H. brinnoBa. — Mocksa: U3narenscTBo
HOpaiiT, 2022. — 208 c.
5. bproxanp, ®.®. IlpombinuieHHas skonorus: yueOHuk / @.®. bproxans, M.B.I'padpkuna, E.E.
CnabusakoBa. — MockBa: ®OPYM: UHDPA-M, 2022. — 208 c.
6. HecmenoBa, H.H. Dxonorus uenoBeka: y4eOHHK M TPAKTUKYyM JJIsI CPEAHEr0 NPOQecCHOHATHLHOTO
obpazoBanus / H.H. HecmenoBa. — Mocksa: U3gatensctBo FOpaiit, 2022. — 157 c.
7. buomorus mns mpodeccuii M CHEIUAIBHOCTEH TEXHUYECKOTO W eCTECTBEHHO-HAYYHOTO Mpoduieii:
y4eOHMK NSl CTyH. Yupexnaenuit cpea. mpod. obpazoBanus / B. M. Koncrantunos, A.I'. Pe3anos, O.E.
®daneesa; moxa pea. B.M. Koncrantunosa. — M.: 3natenbckuii neHTp «Akamemus», 2016 /- 336 c.
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3. KOHTPOJIb W OIEHKA PE3YJLTATOB OCBOEHHUS OBIIEOBPA30BATEJILHOI
OVCLMNMUHBI

KoHTponb 1 oueHKa pe3ynbTaToB OCBOEHUSI 06LLe00pa3oBaTeNbHOM AUCLUMIIMHDI
packpbIBalOTCA Yepes AMCUMNIIMHAPHbIE pe3ynbTaTbl, HanpaBeHHble Ha hopMMpoBaHue
06LWwmx M npodeccroHanbHbIX KOMNEeTeHUUA No pasgenam U TemMam coaepXaHust y4ebHoro
maTtepuana.

O6wasn Paspen/Tema Tun oLEHOYHLIX MeponpPUATUI
KOMneTeHuus

Pasgen 1. Knetka - KoHTponbHas pabota «MonekynspHbIn
CTPYKTYpPHO-(hyHKLUMOHaNbHas YPOBEHb OpraHM3auun XMBOroy»
eaAnHULA X1UBOIro
0K 02 Buonorus kak Hayka. O6uias 3anonHeHne Tabnuubl C onMcaHnem
XapaKkTepPUCTUKA KU3HN MEeTO40B MUKPOCKOMUPOBAHUSA C UX
OOCTOMHCTBaMM M HeJoCTaTKaMu.
3anonHeHue Tabnuubl «Bknag y4eHbIx B
pa3BuTMe Gronoruny

3anonHeHne cpaBHUTENBHOW TabnuLbl
CXOACTBAa M pasnmynin XXMBOro 1 He
XMBOro

OK 01 CTpyKTypHO-(PyHKLMOHaNbHas OueHvBaemas guckyccus no Bonpocam
OK 02 opraHv3auus KneTok nexkumm

0K 04 PaspaboTka MeHTanbHON KapTbl NO
KnaccmukaLmmn KneTok U X CTPOEHUIO
Ha Npo- 1 3yKapUOTUYECKMX U NO
LapcTBamM B MUHU rpynnax

BbinonHeHve 1 3awmta nabopaTopHbIX
paborT:

«CTpoeHue KneTkn (pacTeHus, XMBOTHbIE,
rpmbbl) N KNETOYHbIE BKIHOYEHUSA
(Kpaxmarn, KapoTMHOUAbI, XSTOPONNacThbl,
XpomonnacTbl)»

MpakTnyeckoe 3aHaTue. NpeacrasnexHve
YCTHbIX COOOLLEHUIN C Npe3eHTaunen,
NMOArOTOBMNEHHbIX NO NEPEYHI0
WUCTOYHWNKOB, PEKOMEHA0BaHHbIX
npenofasartenem

OK 01 CTPYKTYPHO-(YHKLMOHAMbHbIE ®poHTanbHbIN ONPOC

OK 02 dhakTopbl HacNeaCTBEHHOCTU PaspaboTka rnoccapus
PelueHve 3agady Ha onpeaenexHve

nocrnenoBaTenbHOCTM HYKINeOTUAOB,
aMWHOKMCIOT B HOPME U B crnyyae
N3MEHEeHUs1 NocneaoBaTenbHOCTH
HykneoTngos OHK

0K 02 O6MeH BelllecTB 1 npeBpalleHne | PpoHTanbHbIA ONpoc
SHEeprum B KneTke 3anonHeHne cpaBHUTENbHOM Tabnuubl
XapakTepuUCTMK TUMOB 0B6MeHa BELLLECTB
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0K 02
0K 04

JKW3HEHHbIN UMKIT KNETKN.
MwuTo3. Menos

O6cyxaeHne Mo Bonpocam fnekumm
PaspaboTka NeHTbl BpEMEHN
XXM3HEHHOro LuKna

Paspen 2. CtpoeHue U hyHKUUU
opraHuama

KoHTponbHas pabota /JCTpoeHue u
dYHKLMM opraHmama"

0K 02
0K 04

CTpoeHne opraHusma

OueHuBaemas OMCKyccus

Pa3paboTka MeHTanbLHON KapTbl TKAHEN,
OpraHoB 1 CUCTEM OPraHOB OpraHM3MoB
(pacTeHus, XMBOTHbIE, YENOBEK) C
KpaTKOM XapaKTepPUCTUKON UX OYHKLINIA

0K 02

®opMbl pasMHOXEHUS
opraHvM3moB

®poHTanbHbIN ONpPoC

3anonHeHne Tabnuupbl € KpaTKoM
XapaKkTepuCTMKON U npumepamm hopm
Pa3MHOXEHMSA OpraHM3mMoB

0K 02
0K 04

OHTOreHe3 pacTeHWi, KUBOTHbIX U
yernoBseka

PaspaboTka NeHTbl BpEMEHN C
XapaKTepUCTUKON 3TanoB OHTOreHesa
OTAENbHOM rpynnon XMBOTHLIX U
yenoseka No MUKpoOrpynnam
Tect/onpoc

CocTtaBneHune Xn3HeHHbIX LIMKIToB
pacTeHun no otaenam (MOXOBUAHbIE,
XBOLLEBUAHbIE, NANOPOTHUKOBUAHbIE,
rOSIOCEMEHHbIE, MOKPbITOCEMEHHbIE)

0K 02
0K 04

38KOHOM€DHOCTM HacneagoBsaHUA

PaspaboTka rnoccapums

®poHTanbHbLIN ONpoc

TecT No Bonpocam fnekunn

PelweHve 3agay Ha onpeaenexHve
BEPOATHOCTU BO3HUKHOBEHUSA
HacneACTBEHHbIX NPU3HAKOB MPY MOHO-
, An-, NoNUrnéprnaHom un
aHanNU3npyoLwWweM CKpeLLmMBaHum,
COCTaBIieHNE reHOTUNNYECKUX CXEM
CKpeLmBaHns

OK o1
0K 02

CuenneHHoe HacnegoBaHue
npu3HakoB

Tect

PaspaboTtka rnoccapus

PeweHuve 3agay Ha onpegeneHve
BEPOATHOCTW BO3HWKHOBEHMS
HacneacTBEHHbIX NPU3HAKOB Mpu
cLenneHHOM HacrneaoBaHuu,
COCTaBIEHNE FEHOTUMNYECKMNX CXEM
cKpeLmBaHns

0K o1
0K 02

0K 04

38KOHOM€DHOCTM M3MEHYNBOCTU

Tecr.

PelwleHne 3apgady Ha onpepeneHue Tuna
MyTauun npun nepegadvye HacneaCTtBeHHbIX
NpnU3HaKoB, CoCTaBlieHne
reHOTUNMN4YECKNX CXxemM CKpelunBaHuA

Pazgen 3. Teopus asonouum

KoHTponbHas paboTa "TeopeTnyeckue
acnekTbl 3BOMIOLMN KNU3HU Ha 3emne”
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0K 02

WcTopusi 9BOMIOLMOHHOIO YYEHWSI.

®poHTanbHLIN onpoc

OK 04 MukpoasonoLst Paspa6oTka rnoccapus TepMUHOB
Pa3paboTka NeHTbl BpEMEHM Pa3BUTHA
SBOJIIOLMOHHOIO Y4YeHUs

0K 02 MakpoaBontoumsi. BosHukHoBeHUe | OLeHnBaemasi AUCKYCCUS:

OK 04 1 pasBUTHE XN3HWN Ha 3emne MCMNONMb30BaHNE apryMeHTOB,
Buonormyecko TEPMMHONOTUN U
CUMBONVKM ANs AOKa3aTeNbCTBA POACTBA
OpPraHn3moB pasHbIX CUCTEMATUYECKNX
rpynn
PaspaboTka neHTbl BpeMeHun
BO3HWKHOBEHWS U Pa3BUTUSI XKU3HU Ha
3emne

0K 02 lMpoucxoxaeHne vyenoseka - ®poHTanbHbIN ONpoC

0K 04 aHTpororeHes Pa3paboTka neHTbl BpeMEHU
NPOUCXOXOEHMS YeroBeka

Pasgen 4. dkonorusa

OK 01 JKonoruyeckne gaktopbl U cpedpbl | TeCT No 3KoNornyeckum akropam u

0K 02 KU3HM cpefam XU3HN OpraHn3mMoB

0K 07

OK 01 Monynsiumsi, coobLuecTsa, CocTaBrneHne CXeM KpyroBopoTa BELLECTB,

0K 02 aKoCHCTEMbI Mcnonb3ys MaTtepuanbl nekumum

0K 07 PelueHune npakTuka-opueHTUPOBaHHbIX
pacyeTHbIX 3a4aHui No nNepeHocy
BELLECTBA 1 SHEPrMn B 9KOCUCTEMAX C
cocTaBneHme TPoUYECKNX Lienen n
nMpamung Guomacchl 1 3Heprum

OK 01 Buocdepa - rnobanbHas OueHnBaemast A1CKyceus

0K 02 aKorornyeckas cuctema Tect

0K 07

OK 01 BnnsiHue aHTPONOreHHbIX TecT

OK 02 hakTopoB Ha Bruocdepy MpakTuyeckas pabota "OTxogbl

OK 04 npounssoacTtea”

0K 07

OK 02 BnusiHve coumansHo- OueHnBaemasi AUCKyccust

OK 04 9KOMOorm4yeckmx akTopoB Ha BbinonHexue nabopatopHomn paboTbl Ha

OK 07 300pOBbE YerioBeka BbIGOp:
"YMcTBEHHas paboTocnocobHOCTL",
"BrnnsHne abnotnyecknx akTopoB Ha
yernoBeka (HU3KMe N BbICOKMNE
TemnepaTypsbl)"

Paspen 5. Buonorusi B Xu3Hu 3awuTa Kerca: npeacraBneHne

pe3ynbTaToB peLleHns KENCOB
(BbICTYNNEHME C Npe3eHTaumen)

0K 01 BroTtexHonorum B Xu3HKM Kaxgoro | BbinonHeHue kerica Ha aHanus

0K 02 MHpOPMAaLIMM O HAYYHbIX JOCTUXEHMUSAX B

OK 04 06nacTu reHeTUYeCcKUX TEXHOMOIUIA,

KNeTo4YHOM NHXEeHepUun, nnuleBbliX
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MK

GuoTexHonornn (no rpynnam),
npeacraBrieHve pe3ynbTaToB peLleHns
Kencos

OK 01 MpoMmbilneHHas BuoTexHomnorns | BeinonHeHve Kelica Ha aHanu3

0K 02 MHopMaLIMKN O PasBUTUM

OK 04 NPOMBbILLAIEHHOM BUOTEXHONOMMM (MO
rpynnam), npeacTaBneHne pesynbTaTos
peLLeHnst KencoB

0K 01 CoupnanbHo-3TUYecKue acnekTbl BbinonHeHwue keiica Ha aHanu3

0K 02 GroTEXHONOMMIA MHpopMaLIMKN 06 STUYECKMX acreKTax

OK 04 pa3BuTua BroTexHonorun (no rpynnam),
npeacTaBneHne pesynbTaToB peLleHus
Kencos

OK 01 BuoTtexHonorvn n TexHuyeckme BbinonHeHue kerica Ha aHanu3

OK 02 CUCTEMBI WHOPMALIMK O Pa3BUTUS

OK 04 BGUOTEXHONOIUI C NPUMEHEHMEM

TEXHUYECKMX CMCTEM (MO rpynnam),
npeacTaBneHve pesynbTaToB peLleHns
KencoB
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