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1. O6mas xapakTepucTUKa pado4eil mporpaMMbl 00111€00pa3oBaTeIbHOI
AUCUMILTUHBI «Brosorus»

1.1. MecTO0 AUCHUIUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTe/ibHOI
NPOrpaMMslI

OOmeoOpa3oBaTenpHas AucuuIInHa «buonorus» sBiasercs o0sA3aTeIbHON
4acThi0 00111€00pa30BaTENILHOTO LIMKJIA 00pa30BaTENIbHON MPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cneunansHoctu 43.02.15 IToBapckoe U KOHAUTEPCKOE JETO.

1.2. Ileau u miIaHUpyeMble Pe3yJabTaThl 0CBOEHUS TUCIMILINHBI
1.2.1 Hean 1ucuUnJnHbl

Hean: ¢dopmupoBanwe y  CTYJIEHTOB TPEACTABICHUS O  CTPYKTYpHO-
(YHKIIMOHATBFHOM OpraHU3alliy JKUBBIX CUCTEM PA3HOTO paHra Kak OCHOBBI MPUHSTHS
pEIIeHUI B OTHOIIIEHUH OOBEKTOB KUBOM MPUPOJIBI U B IPOU3BOICTBEHHBIX CUTYAIIHSIX.

3amaun:

1) chopmupoBaTh MOHMMAHUE CTPOEHUSI, MHOTOOOpa3usi U 0COOCHHOCTEMN KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allii, 3aKOHOMEPHOCTEN MPOTEKAHUSI OMOJIOTHYECKUX
IIPOLIECCOB U SIBJIICHUW B OKPYXKAIOWIEW Cpene, LEIOCTHOW HAayYyHOM KapTUHBI MHpA,
B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YyMEHHUS ONPEIEIATh KUBbIE OOBEKTHI B TMPHUPOJE; ITPOBOIUTH
HaOMIOACHUST 32 DKOCUCTEMaMHU [IJISl BBISABJICHHS] €CTECTBEHHBIX M aAHTPOIOTCHHBIX
W3MEHEHUH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

3) cdopMupoBaTh HaBBIKM  MPOBEACHUS  MNPOCTEHUIINX  OMOJOTHUYECKUX
AKCIIEPUMEHTAIIbHBIX UCCJICIOBAaHUMN C COOIOJICHUEM MPaBuil 0€30MacHOTO OOpalieHus
¢ 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HMCIOJIb30BaTh MHPOPMALMIO OMOJOTHUYECKOrO XapakTepa W3
Pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHHOCTU TIO
OTHOIIICHUIO K OKPYKaIoIIeH cpene, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATh U
co0JiroaTh Mephl MPO(PIIIAKTUKYU 3a00I€BaHUM.

6) chopMUpoBaTh MOHUMAHUE 3HAYUMOCTH JIOCTUKEHUM OHMOJIOTHYECKOM HAYKH U
TEXHOJIOTUA B TPAKTUUYECKOW JEATEIbHOCTH YEJIOBEKa, PAa3BUTHUH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTHH.



1.2.2. Ilnanupyembie pe3y/ibTAaThl OCBOCHUA 0011e00pa30BaTeIbHON AucHUIIMHBI B c00TBeTcTBHU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO
Kon n Ili1anupyeMbie pe3yabTaThl 0CBOCHHS JHCIHILIAHDI
HANMEHOBaHMe
‘l’OPM“PyeMHuX O6mme! JMCHUIIMHAPHbIE?
KOMIEeTeH Ui

OK 01. Beibupath
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
INPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B uactu Tpynosoro Bocniutanus (II'TH):
- TOTOBHOCTh K TpPYyIy, OCO3HaHHE IICHHOCTH MacTepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K aKTHBHOW JIEATEIIFHOCTH TE€XHOJIOTUYECKOU U

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKyIO
JIeSTeTbHOCTb;
- UWHTEpeC K pasnuuHbeM chepam npodeccHoHATBHON

JeSITENIbHOCTH,
OBnazneHre yHHMBEpPCAIbHBIMU YUYEOHBIMHU I103HABATEIbHBIMU
JEHCTBUAMMU:

a) 6a3oBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOATENIBHO (OpMYyIUpPOBaTh U  aKTyaJIU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII NMPU3HAK WX OCHOBAHUS JIJIS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OINpEeAeNATh LEIH ACSITEIbHOCTH, 3a/laBaTh IapamMeTpbl U

c(OPMUPOBAHHOCTh 3HAHMA O MECTE W POJIM OHOJOTHH B
CHUCTEME HAy4HOTrO 3HaHUs; (DYHKIIMOHAIBHONW TPaMOTHOCTH
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOeMm;

chOpPMUPOBAHHOCTh ~ YMEHHS  PaCKpbIBaTh  COZACpKAHHE
OCHOBOMOJIAralomux OHOJOTHYECKUX TEPMUHOB M TOHSTHIA:
KU3Hb, KJIETKa, TKaHb, OpraH, OpraHU3M, BUJ, MOIYJSALUs,

JKocucTema, OuoreHo3, Ouocdepa; wmerabonuszm (oOMeH
BEILIECTB u MIpEeBpaIICHIEC SHEPTHH), roMeocTa3
(camoperysius), OnocuHTe3 Oeika, CTPYKTYpHas

opranusanus )XUBBIX CUCTEM, TUCKPECTHOCTh, CAMOPETYJIALINUA,
CaMOBOCIIPOU3BCACHUC (perO)IYKI_II/IH), HaCJICICTBCHHOCTD,

U3MEHYMBOCTb, JHEPrO3aBHUCHUMOCTh, pOCT U pa3BUTHE,
ypOBHEBasi OpraHu3aIlus;
chOpPMUPOBAHHOCTh ~ YMEHHUS  PACKpbIBaTh  COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIFOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YETOBEKA;

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeAMeTHble pesybTaThl 3 ®rOC COO (B nocnesHelt pegakumm ot 12.08.2022), bopmupyemble ob1e06pa3osaTenbHON AUCLUNANMHOMN

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




KPUTEPUU UX JTOCTUKECHUS;

- BBIABIIATD 3aKOHOMCPHOCTHU n IMPOTHUBOPCUHA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTbL KOPPCKTUBBI B  ACATCIBHOCTH, OLCHUBATH
COOTBETCTBHEC PE3YIBTATOB OEIIAM, OLICHUBATh PUCKHA
HOCJ'IC,I[CTBI/Iﬁ JACATCIIbHOCTH,

- Pa3BHUBATH Kp€aTuBHOC MBIIIJICHUE Inpu  pCUICHUUN

YKU3HEHHBIX ITPo0OsieM

0) 0a30BbIe HcC/IeI0BATEILCKHE TeHCTBUS:
- BIAJCTh HAaBBIKAMHU  Y4Y€OHO-HCCIEOBATEIbCKON U
IIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3pelleHus Ipodiem;

- BBIABJIATH MMPUIUHHO-CJIICACTBCHHBIC CBsI3H1 u
aKTyaJIM3UpOBaTh 3a/1ady, BBIIBUraTh TUIIOTE3Y €€ PEeIleHUs,
HAaXOAWTh  apryMEeHThl s JOKa3aTellbCTBa  CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpPhbl U KPUTEPUH PEILICHUS;

- QHAIM3MPOBATh IIOJIYYCHHbIE B XOJAE pELICHUS 3aJayu
pe3ynbTaThl, KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTD,
MMPOrHO3NpOBATh UBMCHCHHUE B HOBBIX YCIIOBHAX,

- YMETHb MEPECHOCUTDH 3HAHUA B IMMO3HAaBAaTCJIbHYIO n
MPAKTUYCCKYIO oOJactu KHU3HEACATCIIBHOCTH,

- yYMETb HHTErPHUPOBATH 3HAHUSA W3 pPa3HBIX IPEIMETHBIX
oOuacrei;

- BBABUTaTh HOBBIE WJAEU, TNpeIaraTh OpPHUTHHAIbHbBIE
MOJIXO/IBI U PEIICHUS;

- CIIOCOOHOCTh WX HCIIOJIB30BAaHUS B IO3HABATEILHOH U
COIMAITBHOW MPAKTUKE

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAOIIHE
Ouosornyeckue 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBuioa, J. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIpl HX IPUMEHMMOCTH K KUBBIM CUCTEMAM;

npuoOpeTeHNe OIbITa INPUMEHEHUS OCHOBHBIX METOOB
HAy4YHOT'O Ouosioruu:

IIO3HAaHUA, HCITIOJIb3YCMbIX B

Ha6J'II-OI[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTEM, IIPOLCCCOB H

ﬂBHeHHﬁ; opraHu3anuu W IM[MPOBCACHUA OMOIOTMYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA THUIIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICYyCMBbIMU BCIIMYHNHaAMU,

OOBSICHEHUS TIONYYEHHBIX PE3yJbTaTOB M (HOPMYITUPOBAHHS
BBIBOJZIOB C MCIIOJIb30BAHUEM HAYYHBIX IOHATHH, TEOPUU M

3aKOHOB,
C(I)OpMI/IpOBaHHOCTB YMCHHA BBIIACIATD CYHUICCTBCHHBIC
IMIPU3HAKKW  BUPYCOB, KIICTOK IIPOKApHUOT W OYKAPHUOT,

OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, BHJIOB,
OMOTeOIeHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BEHIECTB U TMPEBpAIICHUS DJHEPrUU B KIETKE,
(boTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
Pa3MHOXKCHHS, WHIWBUIYaTbHOTO PAa3BUTHS  OpraHW3Ma
(onTOreHe3a), OOpbOBI 3a CYIIECTBOBAaHHME, €CTECTBEHHOIO
ot0Oopa, BUI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpeae oOuTaHwMs,

AHTPOIIOTCHHBIX U3MEHEHMI B

BIIUSHUSL KOMIIOHEHTOB 3KOCHCTEM,
DKOCHCTEMAxX  CBOEWU
MECTHOCTH, KPyTrOBOpPOTa BEIIECTB M MIPEBPAIICHUE YHEPTUN B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3a/1auyH,
COCTABJISITh TE€HOTHITUYECKUE

CXEMbl CKpCIIMBAHUA  IJId

Pa3HbIX THUIIOB HACJICAOBAHUSA MPU3HAKOB Yy OpPTraHU3MOB,




COCTaBJISITb CXEMbl IIEPCHOCA BCIICCTB W OHCPruM B

JKOcHCTEeMax (1eNu MUTaHUsl, TUIIEBbIC CETH)

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpecTBa IOUCKA,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

B o0s1actu nennoctu HayuHoro nodnanus (HIlo3.):

- chOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
JIiajore KYJBTYD,
MecTa B

IMPAaKTHUKH, OCHOBAHHOI'O Ha

CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
IIOJIMKYJIbTYPHOM MUPE;
- COBEpLICHCTBOBAHME SI3bIKOBOM M YMUTATEJICKOW KYJBTYPBI

Kak Cpe€aCTBa B38,HMOI[CI>1CTBI/IH MCXKAY JIOAbMU W NO3HAHUSA

MUDA;
- OCO3HaHWE LIEHHOCTH HAyYHOW [EATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh MPOEKTHYIO u HCCJIEIOBATEIHCKYIO

JIeATEIbHOCTh UHANBUYAIBHO U B TPYIIIIE;
OBnazieHne yHUBEPCAIbHBIMH YYCOHBIMU TMO3HABATEIHHBIMHU
JICUCTBUSIMU:

B) padoTa ¢ nunopmaumeii:

- BJIaJIETh HABBIKAMU TMOJTyYeHUs MHPOPMAIIMH U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOMCK,
aHaJIM3, CHCTEMAaTU3allMI0 M MHTEpHpeTanuio WHGOpMaluu
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTaBICHHUS,

- CO3/1aBaTh TEKCThl B PA3IMYHBIX (opmarax C y4eToMm
Ha3Ha4YeHHUs] MHQPOpPMAIMU M IENEBON ayJUTOPHH, BBIOHpas
ONTUMAIBHYIO (POPMY MIPEACTABICHUS U BU3YaTU3alIUH;

- OIIEHUBATh JIOCTOBEPHOCTD, JETUTUMHOCTh HHPOPMAIIUH, €€
COOTBETCTBHUE MIPABOBBIM M MOPATHHO-ITUYECKUM HOPMaM;

- HCITOJTh30BaTh cpencTaa
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PELIEHUH KOTHUTUBHBIX,

KOMMYHHKATHBHBIX u OpraHnu3allMOHHBIX 3aga4 C

MH(OPMALIMOHHBIX "

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  OLICHUBATH
uHGOpMaIMI0 OHOJOTHYECKOTO COJEPKaHUsl, BKIIOYAIOIIYIO
NICEBJAOHAYYHbIE 3HAHHUA U3  PA3NIUYHBIX  HCTOYHHKOB

(cpeactBa MaccoBoil uHGOpMalUK, HAyYHO-TOMYJISPHbBIE

MaTepuaibl);  UHTEPIPETUPOBATb  OTUYECKHE  ACIEKThI

COBPEMEHHBIX HCCJICIOBAHUM B  OHOJIOTMM, MEIUIMHE,
OMOTEXHOJIOTHH; PAacCCMATPUBATh II00ATBHBIC IKOJIOTHUECKUE
poOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K
HUM COOCTBEHHYIO MO3HUIIHUIO;

cOpPMUPOBAHHOCTh ~ YMEHUW  CO3[1aBaTh
NUCbMEHHBIE WM YCTHBIE  COOOLIEHHS  Ha

OMOJIOrHYECKOM I/IH(I)OpMaI_[I/II/I N3 HCCKOJBKHMX HCTOYHHKOB,

COOCTBEHHBIE
OCHOBE

T'paMOTHO HCII0JIB30BATh MMOHSATUNHBIN armapar ouoJioruu




co0uroIeHIEM TpeOoBaHuU PrOHOMUKH, TeXHUKHU
0€30MacCHOCTH, TUTHEHBI, PECypcOCOEpEKECHHS, MPABOBBIX W
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMaCHOCTH;

- BJIaJICTh HAaBbIKaAMU PACIIO3HABAHUSA W 3allIUThI I/IH(i)OpMaLII/II/I,

nHGMOpPMalMOHHON 6€30MaCHOCTH JUYHOCTH

OK 04. 3ddexTruBHO

B3aMMO/ICICTBOBATh
u paborartb B
KOJUJICKTHBE u
KOMaHJ1e

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSATEIBHOCTH |
CaMOOIIPEIEIECHHUIO;

-OBJIaJICHHUE y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COIMAIbHOMN JEATEIbHOCTH;

OBiaieHHe  YHMBEPCAJbHBIMM  KOMMYHHUKATHBHBIMH
JeHCTBUSIMU

0) coBMecTHAasl 1eATeJIbHOCTD.

HaBbIKaMH

- TOHMMAaTh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMaHJHOW U
WHIUBUTyJIbHOU PabOTHI;
- MPUHUMATD LIETH COBMECTHOM
OpraHW30BBIBATh M KOOPAMHUPOBATH JICHCTBUS IO €€
JOCTH>KEHHUIO: COCTaBJATh IUJIAaH JEUCTBUHM, pacrpenensTh

pojin € y4eToOM MHEHHUN Y4aCTHHKOB 06Cy>KI[aTB PE3yJIbTaThl

ACATCIIBHOCTH,

COBMECTHOM paboThI;

- KOOPAMHMPOBATb U BBINOJHATH paboTy B YCIOBHSX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHC B

pPa3IMYHBIX  CUTYyaLUsX, NPOSIBJSITE  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJagenue YHUBEPCAJIbHbIMHU peryJasiTUBHBIMH
JeHCTBUSIMH

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:
- TPUHAMATh MOTUBBI W apryMEHTBl JPYTHX JIFOJEH Ipu

AHAJIN3EC PE3YJIbTATOB ACATCIBHOCTU,

HpI/I06p CTCHHC OIlblTa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHUA, HCITIOJIb3YCMbIX B OHOJIOTUH:
HHGJIIOJIGHI/ISI U OIHMCaHUA IKHUBBIX CHCTEM, IIPOLECCOB H

HBJICHI/II\/'I; opraHu3anyyu W IM[MPOBCACHUA OHOIOTMYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA TUITOTE3, BBISIBJICHUSA
3aBUCHMUMOCTH MCKOY HCCIICAYCMbIMHA BCINYHNHAMMH,

OOBSICHEHUS TOJIYUYEHHBIX PE3ylbTaTOB U (OPMYJIHUPOBAHUS
BBIBOZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATUN, TEOPUM U
3aKOHOB




- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBAaThb CIIOCOOHOCTh ITOHUMATh MHUp C IMO3ULUHU APYyTOTo
YCJIIOBECKa

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATH
3HaHUs 00
W3MEHEHUU KIIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
IEUCTBOBATE B
YpE3BBIYANHBIX
CUTYaIIUAX

B o6.1acTH 3Kk010rH4eckoro Bocnuranus (H):

- cpopMHUPOBAHHOCTH HKOJOTHUECKOW KYJBTYpPbI, TOHUMAaHUE
BIIMSHUS  COLMAIBHO-D)KOHOMHUYECKHMX  IIPOLIECCOB  HA
COCTOSIHME NPUPOJHOM M COLMAIBHOW CpeIbl, OCO3HAHUE
[J100abHOTO XapaKkTepa IKOJIOTUYECKUX MPOoOIeM;

- IJJAHUPOBAHUE U OCYILECTBIECHUE ACHCTBUI B OKpYXKarollen
cpele Ha OCHOBE 3HAHMUS LeJied YCTOWYMBOIO pPa3BUTHS
YeJI0BEYECTBA,

AKTMBHOE  HENpUATHE  JEHUCTBHM, IPUHOCIIIMX  Bpex
OKpYXaIoIIeH Cpeae;

- YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS NIPEANPUHUMAECMBIX JEHCTBUM, MpPeIOTBpAILATh
UX;

- pacUIMpEeHHE OIbITa  JEATENbHOCTH  JKOJIOTMYECKON
HaIpPaBJICHHOCTH;

- OBJIaACHHWEC HaBBIKaMU yqe6H0-HCCJ’IC}IOB3TGJ’IBCKOI7[, HpOGKTHOI\/'I n
COLIPIaJ'H:HOﬁ JACATCIIBHOCTHU

c(OPMHPOBAHHOCTh YMEHUS MPUMEHSATH MOJTYYEeHHBIC 3HAHUS
JUIsL OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U SBICHUM, IS
HOPUHATHS IPAKTUYECKUX PELIEHUH B ITOBCEIHEBHOM >KU3HU C
Henbio  obecrieyeHus 0€30IMaCHOCTH CBOErO  3/I0POBBSL U
3/10pOBbsl  OKPY’KAIOLIUX JIIOJEH, COOJIIOJIEHUS 3]I0pOBOrO
o0pasa KU3HHU, HOPM T'PaMOTHOT'O MOBEJCHUS B OKPYKaroIIen
IPUPOIHOI cpene; NOHUMaHUE HE00X0MMOCTH
UCIIONIb30BAaHUSl  JIOCTH)KEHHUI COBPEMEHHON OWONOTHH |
OMOTEXHOJIOTHH JIsl pAallMOHAJIBHOTO MTPUPOI0II0Ib30BaHNUS

Jli1g 0003HaYeHM s HANIpaBJIEHNUs BOCIUTaHMSI HCIIOJIb3YIOTCS CIIEIYIOIINE COKpAIllEHUS:
ITpodeccuonansHo-Tpynosoe — IITH
Okonorngeckoe — OH

ennoctu Hayuynoro no3Hanus — Hllos.




HaunmenoBanmue IIK (B coorBeTcTBHE ¢ ®T'OC CIIO mo 43.02.15 [loBapckoe n KOHAMTEPCKOE /1€J10

Koanl IIK
HaumenoBanue BIL/]
Opranusanusi 4 KOHTPOJIb TeKylIel AeATeJbHOCTH MOAYMHEHHOI'0 NePCOHAJIa
1K 6.4. OcyiecTBIIATh OPraHU3ALUI0 U KOHTPOJIb TEKYIIEH NeATeIbHOCTH MOTYMHEHHOTO IEPCOHAT
IIK 6.5. OcymiecTBIATh HHCTPYKTHPOBAaHUE, 00yUYEHUE TTOBAPOB, KOHIUTEPOB, MIEKAPEH M IPYyTrUX KaTeropuii pabOTHUKOB KyXHH Ha pabouemM

MECT




2. CTpyKTypa M cojep:xaHue 0011e00pa3oBaTeIbHON JUCHUILTHHBI

2.1. O0beM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaAaMMBbI JHCHUIINHBI 72
B T.4.

OcHoBHoOE cojiepraHue 52
BT. 4.:

TEOpEeTUIEeCKoe 00ydeHne 38
IPAKTHYECKOE 3aHATHE 12
1a00paTOPHBIE 3aHATHS 2
*[IpodeccHoHATILHO OPHEHTHPOBAHHOE CO/lepKaHMeE (Codep:KaHue 12
NPHKJIAJHOTO0 MOYJIsSA)

BT. U.:

TeopeTudecKoe o0ydeHue 2
NPaKTHYECKOE 3aHATHE 8
1a00paTOpHbIE 3aHATHS 2
KonTpoabHas padora 6
IIpomexyTounas arrectanus (AuddepeHuMpoBaHHBIN 3a4eT) 2
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2.2. TemaTu4ecKMid IJIAH M COIEPKAHUE TN CIUTIIUHBI

Hamnpase-
HanMeHoBANHe Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M PO eccCHOHAIBLHO- } ObLem Dopmupyembie HHe
OPHMEHTHPOBAHHOE), JabopaTopHbie ¥ IIpakTHYecKoe 3aHATHE, TPUKJIATHOM BOCIIMTAHMS
pa3iesioB U TeM S —. 4acoB KOMIIeTEeHIIUH
1 2 3 4
Pazgea 1. KiieTrka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 18
Tema 1.1. OcHOBHOe co/iep:KaHue 2
buoJsorus kak Teoperuueckoe o0yueHue: 2
Hayka. Odmas CoBpeMeHHbIE OTpaciau OMOJIOTHYecKuX 3HaHUH. CBSA3b OMOJIOTHH C APYTHMHU HayKaMH: OK 02 Hllos.
XapaKTepUCTUKA | Guoxumusi, Onmodusmka, OMoHuka, reHoreorpadus u ap. Ponp u mecto O6uonoruu B
JKU3HH (OopMHUPOBAHUN COBPEMEHHOW HAay4YHON KapTHUHBI MHpa. YPOBHU OpPraHU3allUU >KUBOMN
marepuu. OOmias XapakTepUCTUKA KU3HH, CBOMCTBA J>KHMBBIX CUCTEM. XHUMHYECKUN
COCTaB KJIETOK
Tema 1.2. OcHoBHOE conepxaHue 6
CrpykTypHO- TeopeTnueckoe odyueHnue: 2
¢yukuuonanbuas | Knerounas teopust (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJOKEHHS OK 01 OTH
OpraHu3anus COBPEMEHHOM KJIETOYHOU TEOPHUH. Tumel KJIETOYHOU OpraHHM3alVu: OK 02 HITos.
KJIETOK IIPOKAPUOTHYECKUN U JyKapUOTHUYECKUH. OJHOKJIETOYHBIE M MHOIOKJIETOUHBIE OK 04
opranusmel. CTpoeHHE NPOKAPUOTHUECKOM KiIeTKH. CTpoeHHe 3JyKapHOTHYECKOU
kJeTku. Heknerounsle popMbl )KU3HU (BUPYCHI, OakTeprodarn)
JlaGopaTopHble 3ansaTHSs 1: 2
[TpuoOperenue onbiTa MPUMEHEHUS! TEXHUKH MUKPOCKOIMUPOBAHUS MPU BBINOJIHEHUH
1ab0paTOPHBIX paboT:
JIaGoparopHas
1. Jlaboparopnas pabora «CTpoeHue KiIeTKd (pacTeHus, *KUBOTHbIE, TPUObI) U
KJIETOYHBIE  BKJIIOYEHHMA  (Kpaxmall,  KapOTHMHOUJBI,  XJIOPOILIACTHI,
XPOMOILJIACTHI )»
[TonroroBka MHUKpOIpenapaToB, HaOIIOEHHE C IMOMOIIbI0 MUKPOCKOIA, BBISBICHHE
pasauuui MeX1y U3ydyaeMbIMU 00beKTaMu, GOpMYJIMPOBAHKE BbIBOJIOB
IpakTuyeckoe 3ansaTue 1: 2
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Bupycuble u OaxkTepuanbHble 3a0ojeBaHus. OOIIMe NPUHIMIIBI HCIIOJB30BAHHS
JIeKapCTBEHHBIX BemiecTB. OCOOEHHOCTH IPUMEHEHUsT aHTHOMOTUKOB. [IpencTaBneHue
YCTHBIX COOOIIEHHWH C IMpe3eHTallel, MOATOTOBICHHBIX IO TMEPEYHI0 MCTOYHHUKOB,
PEKOMEHI0BAaHHBIX MIPEIo/IaBaTeIeM

Tema 1.3. OcHoBHoOE coepxaHue 4
CTpyKTypHO- TeopeTrnueckoe o0yueHue: 2
(dyHkuuoHaabHbie | Xpomocomuass teopus T. Moprana. CTpoeHne XpoMocoM. XPOMOCOMHBIA HaGop OK 01 IITH
(hakTophI KJIETOK, TOMOJIOTHYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOUHBIA U AUILTOUTHBIH OK 02 HlIlos.
HacjeacTBeHHOCT | Habop. Hykneunossie kucnotel: JIHK, PHK Haxoxxnenue B kieTke, UX CTpOCHHE U
" ¢byHkiuu. MaTpuuHble TPOLECChl B KJIETKE: peIuIMKaius, OHOCHHTEe3 Oelnka,
penaparnus. ['eHeTH4ecKuii Kol 1 ero CBONCTBA
IIpakTHYeckoe 3aHATHE 2! 2
Pemenue 3amau Ha onpesiesieHne MOCIe10BaTeIbHOCTH HYKJIEOTH/10B, aMUHOKHUCIIOT B
HOPME U B CIIy4ae U3MEHEHUS MOCIEA0BaTEeNbHOCTH HYyKIeoTu10B JJHK
Tema 1.4. OcHoBHOE coaepxaHue 2
OOmen BemecTB U | TeopeTnueckoe ooyueHue: 2
npeBpaiieHue [TonsTre MeTabonu3M. ACCUMUIISIUS U JTUCCUMIIISALINS — IBE CTOPOHBI METab0IM3Ma. OK 02 Hllos.
JHEPruM B KJIeTKe | Tunbl oOMeHa BelecTB: aBTOTPOGHBINH U reTepoTpodHbIM, a3poOHBIN U aHAIPOOHBIH.
[Mnactuueckuit ooMeH. doTocuHTe3. XEeMOCHHTE3
Tema 1.5. OcHoBHOE conepxaHue 2
Kusnennpiii nukJ | Teoperudeckoe o0yueHue: 2
KJIeTku. Muros. Knerounsnii mukmn, ero nepuoasl. MUTO3, €ro CTaAWM U MPOUCXOMISIINE POIIECCHI. OK 02 HTos.
Meiio3 buonornueckoe 3HaueHne muto3a. Meino3 m ero craguu. [loBeneHue XxpoMocom B OK 04
Mmeno3se. Kpoccunrosep. bruosmornueckuii cMbIca Meno3a
KonTtpoibHasn MonexyJIsipHBIN ypOBEHb OPraHU3aUHU KUBOTO 2
pabora 1
Paznen 2. Ctpoenne u GpyHKUMH OPraHu3mMa 20
Tema 2.1. OcHoBHOE conepxaHue 2
Crpoenne Teopernueckoe odyueHnue: 2 OK 02 HITos
opranmsma MHOroK/IeTOYHblE OpraHu3Mbl. B3anMMOCBSI3b OpPraHoB M CHUCTEMBI OpPraHOB B OK 04 '

MHOT'OKJICTOYHOM OpraHU3MeE. I'omeocras opranu3ma 1 €ro MnmoAACPKaHUC B IMPOLECCE
KU3HCACATCIIBHOCTHU
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Tema 2.2.

OcHoBHOe coaep:kanue

®DopMblI Teopernueckoe o0yueHue: OK 02 HIlos.
pa3sMHOKeHHUsI @DopMBI  pa3MHOXKEHHSI OpraHU3MOB. becronoe W TOJI0BOE pa3sMHOXKCHHE. Buisl
OpPraHu3MoB 6ecrionioro pasmuokeHus. IlomoBoe pasmHOoxkeHue. ['ameTorenes y IKHBOTHBIX.
Cnepmarorenes u oorenes. CTpoeHue moyioBbIX Ki1eToK. OmIogoTBOpeHne
Tema 2.3. OcHoOBHOe co/iep:kaHue
OHnrorenes Teoperuyeckoe o0yueHnue:
pacrenmii, WuauBuayaibHOE  pasBUTHE  OPraHU3MOB. ODMOpDHOr€HE3 M €ro  CTajuu. OK 02 HlIlos.
KHBOTHBIX H [Toctam6puonanbubiil iepuoa. CTaauu MOCTIMOPHOHAIBHOTO PA3BUTHUS Y KUBOTHBIX OK 04
yeJsioBeKa u uesnoBeka. [Ipsmoe u HempsmMoe pa3Butue. buonormyeckoe cTapeHue U CMEPTb.
OmnTOreHes pacreHui
Tema 2.4. OcHoBHOE coaepxaHue
3akonomepHoctu | Teopernueckoe o0yueHme:
HacJ/1e10BaHUA OCHOBHBIC TIOHATHS TEHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHMs ramer. 3akoHbI . OK 02 HTos.
Menzaens (MOHOTHOPHIHOE M IOJMTHOPHIHOE CKpelMBaHue). B3amMomeiicTBue OK 04
TCHOB
IIpakTHyeckoe 3ansTne 3:
Pemenne 3agau Ha ompeneneHHe BEPOSTHOCTH BO3HMKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TPU MOHO-, JIU-, TOJUTUOPUIHOM U aHAIM3UPYIOUIEM CKpEelIMBaHUH,
COCTaBJICHHE TEHOTUITNYECKUX CXEM CKpEIIBaHUS
Tema 2.5. OcHoBHOE conepxaHue
CuenienHoe TeopeTnueckoe odyueHue:
HacJea0BaHue 3akonbl T. Moprana. CuersieHHOE HacleOBaHUE TE€HOB, HAPYIICHHE CIETICHUS. OK 01 OTH
MPU3HAKOB HacnengoBanue npu3HakoB, CHEMIJIEHHBIX € TTOJIOM OK 02 HITos.
IIpakTuyeckoe 3ansTHe 4:
Pemenne 3agau Ha ompeneneHHe BEPOSTHOCTH BO3HMKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TIPU CIICTVIEHHOM HACJIEOBAaHUH, COCTABIEHUE TE€HOTUIINYECKUX CXEM
CKpEIIUBAHUS
Tema 2.6. OcHoBHOE conepxxaHue
3akonomepHoctu | Teopernueckoe o0yueHme:
H3MEHYHBOCTH 3MeHYnBOCTE MIPU3HAKOB. Buner M3MEHYUBOCTH: HaCJIEICTBEHHAS u OK 01 TH
HEHACJICJICTBEHHAs. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIICJICTBEHHOW M3MEHYMBOCTH OK 02
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(H.W. BaBunos). MyrauvoHHas Teopuss U3MEHYUBOCTH. BUIbl MyTanuii 1 IpUYUHBI OK 04 HIIos.
ux BO3HMKHOBeHMs. Kapuortun uenoBeka. HacnencrtBeHHble 3a0oseBaHMs yellOBEKa.
'enHple W XpOMOCOMHBIE OOJE3HHM 4YellOBeKa. boJe3HM ¢ HaclIeICTBEHHOM
[IPEIPacIOIOKEHHOCThIO. 3HAUEHNE MEIUIIMHCKOM T'€HETUKU B IPEJOTBPAIIECHUU U
JICUCHUH T€HETUYECKUX 3a00JIeBaHUN YeI0BeKa
IIpakTH4yeckoe 3aHsATHE S: 2
Pemenue 3ajmau Ha omnpezaereHHe TuUIAa MyTalMM NpU Iepefaye HacleICTBEHHbBIX
IIPU3HAKOB, COCTABJICHUE T€HOTUIINYECKUX CXEM CKPELMBaHUs
Kontporbias Crpoenue U pyHKIUHM OpraHu3Ma 2
padorta 2
Pa3nen 3. Teopusi 3BoJIIONNH 6
Tema 3.1. OcHoBHoOE coaepxaHue 2
Hcrtopus TeopeTnueckoe odyueHnue: 2 Hllos
IBOJIIOLMOHHOI0 [Tepesie 3Bomrormonnsie kKouenuu (JK.b. Jlamapk, XK.JI. BrodgdoHn). DBomtormonHas OK 02 '
y4eHHusl. teopus Y. JlapBuna. CuHTETHUYECKAsE TEOPUS IBOJIOLUU U €€ OCHOBHBIE ITOJIOKEHHUS. OK 04
MukposBomonust | MukposBostrorusi. [1omysisiust Kak 3JieMEeHTapHast €IMHAIA SBOIONHH. | CHETHYECKHe
OCHOBBI 3BOJIIOLMU. DJeMEHTapHble (DaKTOpbl 3BONIONUH. EcrecTBEeHHBIH OTOOpD —
HampaBsIOIUi  ¢akTtop  3BomonMHU.  BupooOpa3oBaHume — Kak — pe3yJbTar
MHUKPO3BOJIIOLUU
Tema 3.2. OcHoBHOE cogep:kanue 2
Maxkpossomonusi. | Teopernueckoe o0yuenme: 2
BosuukHoBenue | Makpospoimonusi. DopMbl U OCHOBHBIC HampaBlieHHs Makposposormu (A H. OK 02 HTos.
pasBuTHhe )KkM3HM | CeBeprioB). Ilytn  JOCTHKeHWs — Oumosormueckoro — mporpecca. CoxpaHeHue OK 04
Ha 3emuie OuopazHooOpasus Ha 3eMie.
I'unoTe3bl ¥ TeOpUM BOSHUKHOBEHMSI U3HU Ha 3emuie. [losBiieHne nepBhIX KIETOK U
ux ospomtonus. Ilpokapuorel u sykapuoThl. IIpomcxoxkneHne MHOTOKJIETOYHBIX
OopraHu3mMoB. Bo3HMKHOBEHHE OCHOBHBIX LIAPCTB AYKapUOT
Tema 3.3. OcHoBHOe coep:kaHue 2
IIpoucxoxnenue TeopeTnueckoe odyueHue: 2
YyeaoBeKa — AHTpomnonorusi — Hayka o uesoBeke. CHCTEMAaTHYECKOE TIIOJOKEHUE YEIOBEKA. OK 02 HITos.
aHTpoOMoreHe3 CX0ICTBO M OTIMYMS 4Y€JIOBEKa C XMBOTHBIMH. OCHOBHBIE CTaJUU AHTPOIIOTEHE3A. OK 04
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DBOJIOIUS COBPEMEHHOTO YEJIOBEKA.
YenoBeueckue pachl ¥ X €UHCTBO. Bpems U myTu pacceneHus 4enoBeKa 0 MIaHeTe.
[TprucnocoOaeHHOCTh YeTI0BEKa K Pa3HBIM YCIOBHSM CPE/IbI

Pasnen 4. dxoJiorus 18
Tema 4.1. OcHoBHOE conepxaHue 2
JKOJI0rHYecKHue Teoperuyeckoe o0yueHnue: 2 ITH
(daxTopel M cpeabl Cpensl  oOWTaHHMS  OpPraHM3MOB: BOAHAs, HA3eMHO-BO3/YIIHAs, ITOYBCHHAS, OK 01 HITos.
KH3HH BHyTpuopranuzMeHHasi. ®OHU3UKO-XMMUYECKHE OCOOCHHOCTH  cpell  OOUTaHHs OK 02 SH
opranu3moB. [IpucnocoOneHus opraHu3MoOB K XKU3HM B pasHbIX cpepax. llonsarue OK 07
skosoruueckoro (akropa. Kiaccudpukanus skomormdeckux Qaxropos. IIpaBuio
munumywma 0. JIubuxa. 3akon TonepantHoctu B. lendopaa
Tema 4.2. OcHoBHoOE coaepxaHue 4
Honyasaumus, Teoperuueckoe o0yueHue: 2
€00011eCcTBA, DKOJIOTHYECKasi XapaKTepUCTUKA BUJA M TOMYJSIMU. DKOJOTUYECKas HUIIA BHUJA. OK 01 ITH
IKOCHUCTEMBI DKOJIOTHYECKUE XapaKTepUCTUKU Tomysinuu. CooOIiecTBa u sKocucTeMbl. broiienos OK 02 HITos.
u ero cTpykrypa. CBs3u Mexay opraHuzMamu B OuoueHo3e. CTpyKTypHBIE OK 07 SH
KOMITOHCHTBI JKOCHCTEMBI: TIPOAYIEHTBI, KOHCYMEHTBI, PeayleHThl. KpyroBopor
BEIIECTB U MOTOK SHEPTUU B IKocucTeMe. Tpoduueckre ypoBHU
IIpakTnyeckoe 3ansaTHe 6: 2
Tpoduueckne mnenu u cetn. OCHOBHBIE MOKa3aTelH SKOCHUCTEMBI. buomacca u
MPOYKIMSA. DKOJOTHYECKHE MHpaMUAbl 4ucell, Ouomaccel M 3Hepruu. I[IpaBuio
MUPaMHUJIBI SHEPTUH.
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 3aJaHHI MO MEPEHOCY BEIIeCTBA U
SHEPTUU B IKOCHCTEMAaX C COCTAaBJICHHUE TPOPUUECKHX IIeTIel ¥ MUpaMu]l OMOMacChl U
SHEPTUU
Tema 4.3. OcHoBHOE coaepxaHue 2
Buocdepa - Teopernueckoe o0yueHue: 2
rJi00ajabHast buocdepa — xuBas ob6onouka 3emnn. Pa3Butne npencrasienuit o 6uocdepe B Tpyaax OK 01 OTH
IKOJIOTHYecKast B.M. Bepnaackoro. O6nactu Ouocdepsl U ee KOMIOHEHTH. JKHBOE BEIIECTBO OK 02 HITos.
cucremMa 6uocdepsl ¥ ero PyHKIHU. OK 07 SH

3aKOHOMEPHOCTH  cyliecTBoBaHUsl  Ouocgepbl. OcobeHHocTH  Ouocdepbl  Kak
rno0anbHOM 3KocucTeMbl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
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BEUIECTB M OWOTCOXMMUYECKHE IMKJIBL. [ J00aNbHBIE JKOJOTHYECKUE TMPOOIEMBI
COBPEMEHHOCTHU

Tema 4.4. OcHoBHoOE coaepxaHue 4
Biausinue TeopeTnueckoe odyueHue: 2
AHTPONOTeHHBIX AHTpOINOreHHbIe BO3AECUCTBUS Ha Ouocdepy. 3arps3HeHHs] KaK BUJ aHTPOIOTE€HHOIO
¢axropos Ha BO3JICUCTBUS. AHTPOIOTeHHBIE BO3ACHCTBUA Ha arMmochepy. BosmelictBus Ha OK 01 IITH
ounocepy ruapochepy. BozapeiictBuss Ha auTocdepy. AHTPONOTEHHBIE BO3ACHCTBUS Ha OK 02 Hllos.
ouotuyeckue cooOmiecTBa. YIIyOJNEHHO HM3Y4alOTCS OTXOJbl, CBSI3aHHBIE C OK 04 OH
OIpeAeIeHHON podecCcreit/CrenuanbHOCThIO OK 07
Hpaxkmuueckoe 3anamue 7- 2 IIK 6.4.
Ipaxmuueckoe 3anamue « Omxoovl npouzeo0cmea» 1K 6.5
*B mom yucne npogeccuonanvHo-opuenmuposannoe cooepicanue 2
NPAKMUYECKO20 3aHAMUA
Ipakmuueckoe 3anamue «Omxodvl npouzeodcmeay». Ha ocHose pedepanvroco
K1ACCUUKAYUOHHO20 KAMAN02a OmMXo008 Onpedesims KIacc ONACHOCIU OMX0008;
azpezamuoe cocmosiHue u Quzuueckyio gpopmy omxo0o8, oopa3yOUUxXcs Ha pabodem
Mecme / Ha  9manax — NpousBOOCMBd,  CGA3AHHbIE  C  ONPeOeleHHOU
npogeccuetl/cneyuanbHOCmuio
Tema 4.5. OcHoOBHOe coep:kaHue 4
Biausinue TeopeTnueckoe odyueHue: 2
COMUAJIBHO- 3I[0p0BI>€ U €ro COCTaBJIAIOIIHUE. CDaKTOPBI, MOJIOXKUTEJIBHO U OTPHULIATCIIBHO 2
IKOJIOTHYECKUX BIUSIIONIME Ha OpraHu3M 4YenoBeka. [IpobrmeMa TEeXHOTEHHBIX BO3JIEHCTBUN Ha OK 02 HIlos.
¢akToposB Ha 3I0POBBE YENIOBEKA (IIEKTPOMArHUTHBIE TIOJIs, OBITOBAas XUMUS, U30BITOUHBIE IITYMBI, OK 04 OH
3]10pOBBE paauanus u T.1.). AanTaiys opranu3Ma 4ejaoBeka K pakTtopaM OKpyKarolleld cpebl. OK 07
yeJI0BeKa [Mpunuunsl  gopmupoBaHus  310poBbecOeperatoniero mnoseaeHusd. Ddusnueckas K 6.4.
AKTUBHOCTb U 3J0pOBbE. bUOXMMHYECKHE aCIEKThl PALIMOHAJIIBHOTO MUTAHUS MK 6.5
Jlabopamopnoe 3anamue 2: 2

1. JlabopamopHnas paboma «Brusnue abuomuueckux haxmopos Ha uenosexd
(HU3KUe U BbICOKUE MeMnepamypul) »
H3yuenue mexanuzmos aoanmayuu OpeaHusmMa 4Yei08eKd K HUSKUM U BbICOKUM
memnepamypam u O0ObIACHEHUe MNOAYYEHHBIX pe3VIbmamos U GopmyIuposaHue
8b1800086 (NMUCLMEHHO) C UCNONL3OBAHUEM HAYUHBIX NOHAMUL, MeOPUll U 3aKOHO8
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*B mom yucne npogheccuonanvbHo-opueHmuposantoe codepicanue
1a6opamopnozo 3auamus

B kauecmee mpueeepoe cuudicarowux pabomocnocooOHOCmb UCHOIb308AMYb VCA0BUSL
ocywjecmenenus  NPOPEecCUOHANbHOU  OeAMeNbHOCMU: — WyM,  memnepamypa,
Quzuyeckasn Hazpy3Kka u m.o.

Kontposbnasn 2
Teopernueckue acreKThl IKOJIOTHH

pa6ora 3

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepKaHMe (COePKAHUE TPUKJIATHOTO MOTYJIs)

Pa3znea 5. Buojiorus B :Ku3HU 8

Tema 5.1. OcHoOBHOe coiep:KaHue 4

buorexnonorun B | TeopeTrnueckoe cogepraHue: 2

KM3HU KaxK10T0 buomexnonocusn kax nayka u npouzeoocmeo. OCHOBHble HANPABIEHUS COBPEMEHHOU 2 OK 01 IITH
ouomexnonozuu. Memoowi 6uomexnonocuu. Ob6vekmvl Ouomexuono2uu. Imuxa OK 02 HIlos.
OUOMEXHONIO2UYECKUX U 2eHemuYecKux dKcnepumenmos. Ilpasuna noucka u amanusa OK 04
OUOIKON02UYECKOU UHGOpMAYUU U3 PA3TUYHBIX UCMOYHUKO8 (HayyHasi U Y4eOHO- 1K 6.4.
HAy4Has 1umepamypa, cpeocmea mMaccosou ungopmayuu, cemo Unmeprnem u opyeue) IIK 6.5
Ilpakmuueckoe 3anamue 8. 2
Keiicvl Ha ananusz ungopmayuu o HayyHvlX 0OCMUNCEHUAX 68 00ACMU 2eHEeMUYECKUX
MEeXHON02UN, KIEeMOYHOU UHICEHepUU, NUWesblX OuomexHonroutl. 3awuma Keca:
npeodcmasieHue pe3yibmamos peueHus Ketcos (6biCmynieHue ¢ npeseHmayuett)

Tema 5.2.1. BuoTexH0JI0TUM B TPOMBILILJIEHHOCTH 4

Tema 5.2.1. OcHoBHOE conepxaHue 4

buorexnosornu B | [Ipakruueckue 3ansarust 9,10: 4 OK 01 ITH

HNPOMBIIIIEHHOCTH | Pyseymue npomblilenHol OUOMEXHONIO2UL U ee NPUMEHEHUe 6 JICU3HU Helo8eKd, 2 OK 02 HITos.
HOUCK U AHANU3 UHDOPMAYUU U3 PASTUUHBIX UCTIOYHUKOS (HAYYHAS U YYeOHO-HAYYUHASL OK 04
Jqumepamypa, cpedcmea Maccosou ungopmayuu, cemv Uumepuem u opyeue) 1K 6.4.
Keticor na ananus ungpopmayuu o paszsumuu npomvlulieHHOU Ouomexuonro2uil (no IK 6.5
2pynnam)
3awuma ketica: Ilpedcmasnenue pe3ynbmamos peuleHus Kelicog (8biCmynieHue c 2
npesenmayueli)

IIpome:xxyrounas arrecranus (IuddepeHunpoBaHHblii 3a4er) 2

Bcero: 72
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3. YciaoBus peaju3anuu NporpaMmMbl 001eo0pa3oBaTe/IbHOM JUCHUIINH

3.1. lns peasiM3auMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH PEIyCMOTPEHbI
cJaeAyoIue creuaJbHble MOMelleHs:

Kabuner «buonorum», ocHalleHHbIH O00OpyJOBaHUEM: MeOelb, J0CKa, Me,
HaTJISIHBIE TOCOOMsS (KOMIUICKTHI Y4YeOHBIX TaOJHWIl, TUIAKATOB), TEXHUYCCKUMU
CpeACTBaMH OOYUYEHHMS: KOMIIBIOTEp C YCTPOMCTBaAaMU BOCIPOM3BEICHUS 3BYKa,
MPUHTEP, MYJIBTUMEIUA-TIPOEKTOP C IKPAHOM, YKa3Ka-MPE3EHTEP AJIsI MPE3EHTALIUM.

JlaGoparopusi, OcCHailleHHasi OO0OpyJOBaHMEM Il TPOBEJICHUS 3aHSATUMA:
MUKPOCKOITbI, CEKyHIOMEpP, TOHOMETP, JlabopaTtopHasi nocyaa (MpoOUpKH, MOJICTABKU
JUIsl IPOOUPOK, MHUHIIETHI, MECOK, CTYNKHU C MECTUKAMH, MPEIMETHbIE U MOKPOBHbBIC
CTEKJIa, CTEKJISTHHBIC MaJOYKH, MpenapoBajbHbIE WIJbl, (UIbTpOBalbHAA Oymara
(canerku), crakaHbl) TUIIEPTOHUYECKUN pacTBOp XJopuaa HaTpusi, 3%-Hbli pacTBOP
MepoKCcHIa BOAOpPOAA, pPacTBOp HoAaa B MOMMCTOM KalluM, TJULEPUH, KIyOHH
KapTtoesnsi, JTUCT 3JI0JeU KaHAACKOW, oA PsSOMHBI OOBIKHOBEHHOU (pSIOMHBI WM
TOMAaTa), TyK pern4aTblid, pa3BeJICHHbBIE B BOJIC IPOXKIKHU);

3.2. HapopmanuoHHOe 0OecnedeHne peau3auu NporpaMmmMbl

Jnst  peanuzanuu  nporpamMMbl  OMOIMOTEYHBIM  (GoHA  00pa3oBaTeNbHOMN
OpraHu3alMKi UMEET JICKTPOHHBIE 00pa3oBaTelibHbIe U MH(OPMAIIMOHHBIE PECYPCHI.

PexoMeHTyeMble Tie4aTHBIE M3JaHUS [0 peau3aluu 0011e00pa3oBaTeIbHOM
JTUCIUTUIMHBI TIPEJCTaBICHB B METOJMYECKHX PEKOMEHIAIUSAX TI0 OpraHu3aluu
00yueHus.

Nudopmanuonnoe odecrnedeHne 00y4eHunst

OCHOBHbBIE HCTOYHUKH

Jnsa npenonaBarenei
1. Tepemos, IlerpocoBa: Kak oOyuars Ouonoruu. buosornueckue cucremsl. 11

kiacc. Meroauueckoe mocooue musa yuutens. AO «M3parenscTBo Ilpocsemnienue,
2021

2. HuxumoBa E. A. buomorus. 10 xmacc. Texkymwmit koHTponb. W3n.
«HammonansHnoe o6pazoBanue», 2020
3. buonorus. 10-11 xmaccel. Opranuzanust KOHTpoJii Ha ypoke. KoHTpoJsibHO-

u3MepuTenbHble MaTtepuansl. U3a. « Yuurensy, 2023

s cryieHToB
1. AragonoBa N.b., CuBornazoB B.M. "buonorus. O6mas 6uonorusa. 10 kiacc.
VYyebnuk. bazosslii u yriyosnennsiii yposau. @I'OCy» YriybnaenHoe ooyuenue. - OO0
«IPODA»; AO «3narensctBo [Ipocsemenue», 2021
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2. AradonoBa N.b., CuBornazos B.W. "buonorus. OOmas Ouonorus. 11 kiacc.
VYyeOnuk. bazosblit u yriyonenusiii ypoBau. ®I'OC» Yriybnennoe o0yuenue. - OO0
«IPODA»; AO «MN3natenbcTBO [IpocBenienne», 2021

3. aceunux B.B., Kamenckuii A.A., PybuoB A.M. u apyrue; moa peaaxiuei
[Taceunuka B.B. "buomorms. 10 xmacc. YueOnumk. bazoBeiii ypoBenb. DI'OC"
Axumonepnoe o6mectBo «M3narensctBo «IIpocsemenuey, 2022

4. Ilaceunuk B.B., Kamenckuii A.A., PyomoB A.M. u apyrue; noja peaakuueu
[Taceynuka B.B. "buonorus. 11 kmacc. YueOnuk. bazoBwiii ypoBeHb. ®I'OC"
AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBemenuey, 2022

5. B. H. Speirun [u ap.]; nox penakimueid B. H. Speiruna. buonorus: yueOHUK u
MPaKTUKYM JJIs cpefHero npodeccuoHanbHoro odpazopanus MznarensctBo HOpaiir,
2024, — (Ilpodeccuonanpuoe oopazoBanue). — ISBN 978-5-534-09603-3. — Texkcr:
anextponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/450740

6. Kys3nenosa, T. A. O6mas 6uonorus. Teopuss u npakTuka: yueOHOe mocoOue-
Cankr-IletepOypr: Jlans, 2020. — ISBN 978-5-8114-2439-9. — TekcT: 2MeKTPOHHBIN
// Jlanb: AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/103906

7.  Axmanymiuna, JI. I'. buonoruss ¢ ocHOBaMH 3KOJIOTHMH: y4eOHOe mocodue —
MockBa: PUOP: HH®PA-M, 2020. - ISBN 978-5-9557-0288-9. - Tekcr:
anektpoHHbId. - URL: https://znanium.com/catalog/product/1062386

8. Koucrantunos, B.M. O6mias Onosorus: YueOnuk / B.M. KoncrantuHoB. - M.:
Axanemus, 2019.

9. Koncrantunos, B.M. O6mas 6uonorus. (CCY3) / B.M. Koncrantunos. - M.:
Academia, 2018.

HNuTepHeT-pecypcenl
[nsa nmpenonaBareneit:

1.WuaTepuer-ypok https://interneturok.ru
2. Sl uny Ha ypok ouosoruu http://bio.1september.ru/urok/

3.CoBpemeHHbIN ypok 6uonormu http://biology-online.ru/

4. 'upopManmoHHO-CIIPaBOYHBIH pecype no ouonoruu http://www.cellbiol.ru/
5. buonornueckuii cioBaph oH-aiH http://www.bioword.narod.ru/

6. OTkpeITHIA KOIUIEmK: Ononorus http://www.college.ru/biology/.

7. KoHuenmuu coBpeMeHHOTo ectecTBo3Hanus Nttp://nrc.edu.ru/est/.

8. CereBoe 00BEAUHEHHE METOAMCTOB: B IOMOIIb YYUTEIO  OHOJIOTUHU
http://center.fio.ru/method/subject.asp?id=10000811

JIns cTyneHToB
1. Bca Owmomorms. CoBpeMeHHass OHOJIOTHS, CTaThbH, HOBOCTH, OHOIHMOTEKA
http://www.biology.asvu.ru
2. Hanmonanehblid moprai «lIpupoma» hitp://www.priroda.ru
3. IIpoext Best buosnorus http://www.ebio.ru/
4. DneKTpOHHBIN yueOHUK 1o Onostoruu http://biologylib.ru/
5. BupryanbsHast oOpa3oBareibHas 1adoparopus hitp://www.virtulab.net
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4. KOHTPOJIb M OLIEHKA Pe3YyJIbTATOB OCBOEHMSI 0011e00pa30BaTeIbHON AU CIIUTIIHHBI

KoHTpo/ib U olleHKa pe3yJIbTaTOB OCBOCHHS 00IIE00pa30BaATEIHPHON JUCITUTITMHBI
PaCKpBIBAIOTCS 4Yepe3 AMCIHUILUIMHAPHBIC PE3yJIbTaThl, HANIPaBJICHHBIC HA (OPMHPOBAHUC

06H1HX )41 HpO(beCCI/IOHaJIBHBIX KOMHGTGHHI/Iﬁ I10 pasaciiaM U TCMaM COICPKAHUA yq€6HOFO

Martcpuaiia.

Oomasn
KOMIIeTeHIIUSA

Pa3zpgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Paznen 1. Kiierka —
CTPYKTYPHO-
(yHKIIHOHAJIbHAS eIMHULA
JKHBOI'0

KonTponbHas pabota
«MonexynspHbli YPOBEHb
OpraHu3alH JKUBOTO»

OK 02

buonorus xak Hayka. OOGrias
XapaKTEPUCTUKA KU3HH

3anonHeHHe TaOJIMLBI C ONMCAHUEM
METOZI0B MHUKPOCKOTHPOBAaHUS C HX
JOCTOMHCTBAMH M HEIOCTATKAMH.
3anonHeHne Tabnuiel «Britag ydeHsIx
B pa3BUTHE OMOJIOTHNY

3anofHEeHUe CPAaBHUTEILHON TaOJUIIBI
CXOJCTBA M pa3IM4M{ KUBOTO M HE
KHUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-(QDYHKIIMOHATIbHAS
OpraHu3aIys KIeTOK

OnenuBaemasi IUCKyCCHUsl IO BOMPOCAM
JICKIUU

Pa3paboTka MEHTaJIBHOH KapThl IO
KJIACCU(PUKAIIUU KJIETOK U UX CTPOCHUIO
Ha TPO- U DYKAPUOTUYECKUX U TIO
1IapcTBaM B MUHU TPYTIIIax

Brimonnenue u 3ammura 1a00paTOpHBIX
pabor:

«CtpoeHue KJIETKH (pactenus,
KUBOTHBIE, TpUOBI) U  KIETOUHBIE
BKJIFOUCHUS (KpaxMmai, KapOTHHOUJIBI,
XJIOPOIUTACTHI, XPOMOILTIACTHI)>»
[Tpaktuueckoe 3anstue. [IpencraBieHue
YCTHBIX COOOIICHUI C Tpe3eHTalneH,
MMOJATOTOBJIEHHBIX o MIEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBaHHBIX
mpernoaBaTesieM

OK 01
OK 02

CrpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpHl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIIPOC

Pa3zpaboTtka rioccapus

Pemenne 3amau  Ha  omnpexaencHue
MIOCJIEI0BATEIBLHOCTH HYKJIEOTUOB,
aMUHOKHUCIIOT B HOpPME U B Clydae
N3MEHEHHUS MOCJIE0BATENBHOCTH
Hykiaeotunos JJHK

OK 02

OOMEH BELIECTB U
NpeBpaIlCHUE YHEPTUHN B KIICTKE

OpOHTAIBHBII OIIPOC
3anosHeHne CPAaBHUTEIHHON TaOJMIIBI
XapaKTEPUCTHK THUIIOB oOMeHa
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BCIICCTB

OK 02 JKU3HEHHEIN UK KIETKU. OO0cyxIeHre 1Mo BOIpocaM JICKIIUH
OK 04 Murto3. Meiio3 Pazpa6oTka JIEHTHI BpEMEHU
KU3HEHHOTO LIUKJIA
Pasznen 2. Ctpoenue u Kontponpaas pabora “CTpoeHue U
(yHKIUM OpraHu3Ma ¢byHKIMK opraHuzma’
OK 02 CtpoeHue opranusma OuieHuBaemasi TUCKyCCus
OK 04 PazpaboTka  MEHTalNbHOH  KapThbl

TKaHEW, OpraHOB U CHUCTEM OpPraHoB
OpraHu3MoB (pacTeHHUs, >KUBOTHBHIE,
YEJIOBEK) C KPaTKOW XapaKTEPUCTUKON
X QyHKIMiA

OK 02 @DopMbl pa3MHOKEHUS @poHTAJIBHBIN 0IIpOC

OpPraHU3MOB 3anonHeHHe Ta0MUIBl € KPaTKOM
XapaKTepUCTUKON U Tpumepamu hopm
Pa3MHOKEHHUSI OPraHU3MOB

OK 02 OnToreHes pacreHul, ;kuBoTHbIX |Pa3paboTka  JI€eHTBI ~ BpeMEHHM  C
OK 04 Y 4eJI0BeKa XapaKTEPUCTHKOM O3TalloB OHTOreHe3a
OTIEIBHOM TPYNIOW KUBOTHBIX U
YeloBeKa 0 MUKPOTPYIIaM
Tect/ompoc

CocraBieHHe  KHM3HEHHBIX  LMKJIOB
pacTeHuid MmO oTaenaM (MOXOBHUIHEIE,
XBOILEBUJHbIC,  MAMOPOTHUKOBUIHBIE,
TOJIOCEMEHHBIE, IIOKPHITOCEMEHHBIC)

OK 02 3akoHOMEpHOCTH HaclienoBanus | Pa3paboTka rioccapust

OK 04 @poHTANIBHBIN 0IIPOC

Tect o Bompocam JIeKIUH

Pemenne 3amauy  Ha  ompezdesieHUe

BEPOSITHOCTH BO3HUKHOBEHUS

HACJIC/ICTBEHHBIX  MPHU3HAKOB  IPH
MOHO-, JH-, TOJUTHOPUIHOM W
aHATM3UPYIOILEM CKpELMBaHUH,
COCTaBJICHUE TECHOTHIIMYECKUX CXEM
CKpEeLBaHMs

OK 01 CuenneHHoe HacIea0BaHNE Tecr

OK 02 MIPU3HAKOB Pa3pabotka rioccapus
Pemienne 3amau  Ha  ompezeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX ~ MPHU3HAKOB  IIPH
CIICTICHHOM HaCIIeIOBaHHH,
COCTaBJICHUE TECHOTHIIMYECKHX CXEM
CKPEIBAHHS

OK 01 3aKOHOMEPHOCTH U3MEHYMBOCTH |TecT.

OK 02 Pemenue 3amauy Ha ompeseneHHe THUMA

OK 04 MyTaluu npu nepepaue
HaCJIeICTBEHHBIX MIPU3HAKOB,

COCTaBJICHUC T'CHOTUIIMYCCKHUX  CXCM




CKpEILIMBaHUS

Pa3znea 3. Teopusi 3BoJIOnUM

Kontposbnas pabota “Teopernueckue
ACIEKTHI IBOJIIOIUH KM3HU Ha 3emuie”

OK 02 HcTopust 2BOIIOLNMOHHOTO DpOoHTABHBIN OIIPOC

OK 04 yueHusi. MUKPO3BOJIOLHS PaspaGoTka rioccapus TEpMHHOB
Pa3zpaGoTka JEHTBI BpEeMEHH pPa3BUTHA
IBOJIIOIUOHHOTO YUCHHS

OK 02 Maxpo3BOIIOIHSL. OnenuBaemas TMCKYCCHSI:

OK 04 BO3HUKHOBEHHUE ¥ PA3BUTHE HCITOJIb30BAHUE apTyMEHTOB,

JKU3HU Ha 3emiie OMOJIOTUYECKOW  TEPMHHOJOTHH |

CHUMBOJIMKH ISt JI0Ka3aTeIbCTBA
poacTBa OpPraHUu3MOB pa3HbIX
CHCTEMaTHYECKUX TPYIII
Pazpabotka JICHTBI BpPEMEHU
BO3HUKHOBEHUSI W Pa3BUTHUS JKU3HU Ha
3emiie

OK 02 [TpoucxoxaeHne 4eIoBeKa — OpOoHTABLHBIA 0IIPOC

OK 04 AHTPOIIOTEHE3 Pa3pabotka JICHTBI BpPEMEHHU
MPOMCXOXKICHUS YEIOBEKa

Paznea 4. DxoJiorus

OK 01 Dkonorudeckue GpakTopsl U Tect mo sKosormueckuM ¢hakTopaMm u

OK 02 Cpe.bl XKU3HU cpeliaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomymsius, cooOriecTna, CocraBnenue cXeM KpyroBopora

OK 02 9KOCHCTEMBI BEIIECTB, MCIIOJIb3Ys MAaTEPUAIIbI JIEKI[HN

OK 07 Pemenne  mpakTHKO-OPUEHTHPOBAHHBIX
pacUeTHBIX  3aJaHuil 10  TEPEHOCY
BEIIECTBA M OJHEPIrHU B JKOCHUCTEMaxX ¢
COCTaBJeHHE TPOPUYECKUX Iemned W
nUpamMu]] GMOMACChl M SHEPTUH

OK 01 buocdepa - rmobanpHas OrneHrBaemasi IUCKYCCHS

OK 02 DKOJIOTMYECKAS] CUCTEMA Tecr

OK 07

OK 01 BnusiHue aHTpOnoreHHbIX Tect

OK 02 daxropos Ha 6Guochepy [pakTnueckas  pabora  “OTXOmBI

OK 04 IIPOM3BOICTBA”

OK 07

OK 02 Bnusinue conumanbHo- OnenuBaemast TUCKYCCHS

OK 04 DKOJIOTUUECKUX (PaKTOPOB Ha Brimonnenue nabopaTtopHoit paboThl Ha

OK 07 BBIOOD:

310pPOBEEC YCJIIOBEKA

"VMcTBeHHas paboTOCOoCOOHOCTR",
"Bmustaue abuotnyeckux ¢GakTOpoB Ha
yenoBeka  (HM3KME UM BBICOKHE
Temneparypsl)”

Paznen 5. buojiorus B ;KU3HU

3amura Keiica: IIPE/ICTABIICHHE
pe3yabTaToB pereHus KelcoB
(BBICTYIIIEHUE C TIPE3EHTAIUEH )
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OK 01
OK 02
OK 04

buorexHonoruu B )KU3HHA
KaXXJI0T0

Brmonnenue Keiica Ha aHaJIn3
uH(OpMaIUi 0 HAy4YHBIX JOCTHIKEHHUSIX
B 00/aCTH TE€HETUYECKUX TEXHOJIOIHH,
KJIETOYHOW  WHXKCHEPHUM,  IMHIIEBBIX
OMOTEXHOJIOT U (o rpymmam),
MPEJCTABICHUE PE3YJbTATOB PEIICHUS
Ke¥CcoB

OK 01
OK 02
OK 04

HpOMBIIHJ'IeHHaﬂ OHMOTEXHOJIOTHS

BrimosiHenne  keiica  Ha  aHauU3
uHbopMauu 0 pa3BUTUU
MPOMBIIIUICHHOW ~OWOTEXHOJOTUH (IO
rpynmnam), mpeacTaBlIeHUE pe3yJbTaToB
pElIeHHS KeCoB

OK 01
OK 02
OK 04

CoLUaIBHO-ITHYECKUE ACTIEKTHI
OMOTEXHOJIOTUI

BrimosiHenue  keiica  Ha  aHauU3
uHbopMaluu 00 ITUYECKUX aCHEeKTax
pa3BUTHSA OMOTEXHOJIOTHIT (o
rpynmnam), mpeacTaBlIeHUue pe3ylbTaToB
pelieHus KecoB

OK 01
OK 02
OK 04

broTexXHOJIOTHH U TEXHUUECKHE
CHUCTCMBI

Brimonnenue — Keiica  Ha  aHaNHU3
uHdopmanuu 0 pa3BUTHUSA
OMOTEXHOJIOTHI c MIpUMEHEHHUEM
TEXHUUYECKUX cHCTeM (M0 Tpymmam),
NPEJICTaBICHUE PE3yJIbTaTOB PEIICHUS
KEHCOB
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