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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI OBIIIEOBPA30OBATEJIBHOM
TACIATITAHBI
00/1.13 BUOJOT U

1.1 Mecto mnpenmera B CTPYKType OCHOBHOW TnpodeccMoHAJIbHOI 00pa3oBaTebHOMI
NPOrpamMmbl

OobmeoOpazoBatenbHas aucuuiummaa OO/[.13 buonoruss sBnsercs o00s3aTeIbHON  YacThIO
o0meobpazoBarenbHOrO IMKIa oOpa3oBatenbHOM mporpammbl CIIO B coorBerctBUM ¢ PI'OC mo
cneuunanbHoctn  23.02.06 TexHuueckas »SKCIUlyaTalusi  IHOJBM)KHOTO COCTaBa IKEJE3HBIX J0OpOT
(TemIoBO36I)

[lpu peanuzammu pabodell MporpaMMbl MOTYT HCIIOJIB30BATHCS Pa3lIMUHbIE 00pa30BATEIHHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH, SJIEKTPOHHOE 00yUCHHE.

1.2 llenu u niiaHupyeMble pe3yJibTaThl OCBOCHHUS JMCIUIIUHBI:

1.2.1 Heab 001meodpa3oBaTeJbHON JUCHUIIMHDBI:

Henp mucimrumibbl «buonorus»: copMupoBaTh y OOydYalOIIMXCSl 3HAHUS U YMEHHS B 00J1acTH
OMO0JIOTMH, HABBIKK UX MPUMEHEHHsI B IPAKTUYECKON POPEeCcCHOHANBHOMN NeSTETbHOCTH.

B pe3ynbrare ocBoeHUs y4eOHOMN NUCHUIUIMHBI O0yYaOLIUIICs T0JIKEH

yMeTh:

- OIIPCACIIATL KMBBIC OOBEKTHI B npupoac; NnpoBOAUTH Ha6J'IIOI[€HI/I$I 3a 3KOCUCTCEMaMHu OJIA
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHH, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOICHHIA;

— TpPOBOAWUTH  MpocTeillue  OUOJOrMYecKHe  HKCIHEPUMEHTANbHbIE  HCCIENIOBaHMUS  C
COOITI0ICHHEM TIPaBUII OE30IIaCHOTO O0paIIeHus: ¢ 00BEKTaMU U 000PYIOBAHHEM;

—  HCII0JIB30BaTh HHPOPMALIHIO OMOIOTUYECKOI0 XapaKTepa U3 Pa3IMYHbIX HCTOUHUKOB,

—  INIPOTHO3MPOBATh MOCIEACTBUS CBOEH NEATENBHOCTH IO OTHOILEHHIO K OKpY’Kalolleh cpene,
COOCTBEHHOMY 3/10pPOBbI0; 00OCHOBBIBATh U COOJIIOIATh MEpPbI MPO(UIAKTUKY 3a00I€BaHUH

3HATh:

—  cTpoeHHe, MHOrooOpasue M OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOIO YPOBHS OpraHU3alluH,
3aKOHOMEPHOCTH MPOTEKaHHUsI OMOJIOTHYECKUX IPOLIECCOB U SIBICHUHN B OKPY)KAIOLIEH cpesie, LEIOCTHYIO
HAaY4YHYIO KapTUHY MHPA, B3AUMOCBA3HU U B3aUMO3aBUCUMOCTH €CTCCTBCHHBIX HaYK,

— 3HAUYUMOCTh JOCTWXKEHMH OHMOJOrMYecKOod HayKh U TEXHOJOTHMH B INPaKTHYECKOU
JesTeIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEULIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOIOTHH.

1.2.2 Tlnanupyemsle pe3y/jbTAaThl OCBOEHHS 0011e00pa30BaTe/bLHONH TUCHUILINHBI B COOTBETCTBUH
¢ PI'OC CIIO u ua ocuose ®1oC COO
Oco0oe 3HaueHNe TUCHUTUIHHA UMeeT npu popmupoBanuu U pazsutuu OK u ITK.

Ilnanupyemsble pe3yabTaThbl 00y4eHHUs

O01me KOMIeTeH NI

O6ume’ JIncuMnaMHapHbIe (MpeMeTHbIE)

OK 01. BeiOupats B 4acTu TPYAOBOro | chopMUPOBAHHOCTh 3HAHUM O MecTe U
CHOCOOBI pelieHys 3a/1a4 | BOCIUTAHUS: posiu GUOJIOTMM B CHCTEME HAy4yHOTO
npodeccuoHaTbHON - TOTOBHOCTb K TPYZAY, OCO3HAHUE | 3HAHUS; GbyHKIIMOHATBEHON
NeSITeIbHOCTH LIEHHOCTH MacTepCcTBa, | FPAMOTHOCTH YeJIOBEKa I pPELICHUS
IIPUMEHUTEIBHO K TpynoJIto0ue; AKHU3HEHHBIX MpoOIeM;
Pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTh K  aKTUBHOH | c)OPMHUPOBAHHOCTh YMEHHUS

JESATEIBHOCTH TEXHOJOTMYECKON | PacKphIBaTh coJIepiKaHue

Y COIMAJIbHOW HANpPaBJICHHOCTH, | OCHOBOMIOJATAIONINX  OMOJOTHYECKHX

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriaroibHOU Gopme, hopMupyemble 0011e00pa3oBaTeIbHEIM YIEOHBIM ITPEAMETOM
3 ucuuiiMHapHble pe3yNbTaThl YKa3bIBAIOTCS B COOTBETCTBHM C MX TONHBIM TiepedHeM Bo ®I'OC COO (B mocrejneit

penaxiuu ot 12.08.2022)




CIIOCOOHOCTH MHHIUHPOBATb,
IUTAHUPOBAaTh U CaMOCTOSITEIIEHO
BBINIOJTHSTH TaKYIO JICATEIbHOCTD;
- MHTEpEC K pa3jIuyHbIM cdepam

npodecCuoHAIbHON
JeSATeIIbHOCTH,

OBnaneHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HABaTEIbHBIMHU
NEUCTBUSIMU:

a) 0a3oBble JOTHYeCKHue
nefcTBUA:

- CaMOCTOSTEIBHO
dhopmynupoBaTh u
aKTYyaJIU3UpOBaAThH npooiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBII
NpPU3HAK WM OCHOBaHUA s
CpaBHEHHsI, KiIacCU(UKAUN U
0000IIICHHS;

- OINPEAEIIATh LU IEATEIbHOCTH,
3a/1aBaTh MapamMeTpbl U KpUTEpUn
UX JOCTUKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
JeSITENIbHOCTb, OLICHUBATh
COOTBETCTBHUE pe3ynbTaTOB
LETISIM, OLICHUBATh PHUCKH
MOCJIE/ICTBUH 1€SITEIbHOCTH;

- pa3BUBaTh KpeaTHUBHOE
MBIIICHHE npu peleHnn
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEA0BATEILCKHE
aefcTBUsA:

- BIaJeTh HaBbIKAMU Yy4eOHO-
HCCIEA0BATEIBCKON U NMPOEKTHON

JeSITeNIbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISIBJISITh MPUYUHHO-
CIIeZICTBEHHBIE CBSI3U u
aKTyallu3UpOBATh 3a/avy,
BbIJIBUT'aTh TUIIOTE3Y €€ PCIICHMA,
HaXOJUTh apTryMEHTBI TUIS
JI0Ka3aTeIbCTBA CBOMX
YTBEPKIACHUIA, 3a/1aBaTh

rapaMeTpsl U KPUTEPUU PELICHHUS;
- QHAJIU3HUPOBATH IIOJYYEHHBIE B
xone peleHus 3a1a4u
pe3yibTaThl, KPUTHYECKH
OLICHUBAaTh MX JOCTOBEPHOCTB,
IIPOTHO3UPOBAaTh W3MEHEHHE B

TEPMHUHOB U TTOHSTHM: KHN3Hb, KJICTKa,

TKaHb,  OpraH, OpraHU3M,  BHI,
HOMYJISIIHS, JKOCHCTEMa, OHOIIEHO3,
ounocdepa; MeTaboII3M (oOmeH
BEIICCTB M TPEBPAlICHUE DHEPTHUN),
romMeocras (camoperynsius),
OMoCHHTE3 Oeika, CTPYKTYpHas
OpraHu3aIus KHBBIX CHCTEM,
JIMCKPETHOCTb, CaMOperyJISIIHus,

CaMOBOCIIPOU3BEIEHUE (PETIPOLYKIUS),
HaCJIe/ICTBEHHOCTb, MU3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasi OpraHu3aIus;

c(hOpMUPOBAHHOCTH YMCHHUS
pacKpbIBaTh coJiepiKaHue
OCHOBOIIOJIATAIOMINX ~ OMOJOTUYECKHUX
TEOpUA W THUIOTE3:  KJIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0XKICHUS
JKU3HU U Y€JIOBEKa;

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOTIOJIAraroime
OMOJIOTHYECKUE 3aKOHBI u
3aKOHOMEPHOCTH (T. Menpens,
T. Moprasa, H.N. Baswuiosa,

. I'ekkens, ®. Mromiepa, K. bapa),
TPAHMIIBl UX MPUMEHUMOCTU K >KUBBIM
cucTeMam;

OpUOOpEeTEeHNE  OmbITa [PUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOI'0
MIO3HAHUS, UCIIOJIb3YyEMbIX B OMOJIOTHH:
HAOMIOJIEHUS! ¥  OMHUCAHHS  JKUBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3alu u IIPOBEJCHUS
OHMOJIOTUYECKOT0 AKCIIEPUMEHTA,
BBIJIBUKEHUSI  TUIOTE3,  BBISIBICHUS
3aBUCHUMOCTH MEXJY HCCIIEeIyeMbIMU
BEJIMUYMHAMU, OOBSICHEHHS TTOTYYEHHBIX
pe3ynbTatoB U (POpMYIMpOBaHUS
BBIBOJIOB C MCIOJb30BaHUEM HAYYHBIX
MOHSTUH, TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHHUS BBIICISATH
CYLIECTBEHHbIE IPU3HAKU BUPYCOB,
KJIETOK  INPOKapuoT U  JyKapHuoT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHu3MOB, BHJIOB, OMOT€OIIEHO30B U
9KOCUCTEM; OCOOEHHOCTH IPOLIECCOB
oOMEHa BeLECTB M MpPEeBpalCHUS
SHEpPruu B  KJeTke, (OTOCUHTE3A,
IUIACTUYECKOTO M DHEPIETUYECKOTrO
oOMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a,
OIIOIOTBOPEHUS, pa3BUTHS u




HOBBIX YCJIIOBUAX;
- YMCTb INCPCHOCUTHL 3HAHUSA B

M03HABATEIBHYIO u
MPAKTUYECKYIO o0macTu
JKU3HECATSITbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCcTeH;

- BBIIBMTATh  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXO0/Ibl U PELIEHUS;

- CHOCOOHOCTH UX HCIIOJIb30BAHMS
B TIO3HABATEIIFHON M COIIMAJIbHOMN
MPaKTUKE

Pa3MHOXKEHUS, UHAUBUAYATbHOTO
pa3BuTUsl OpraHu3Ma (OHTOTEHE3a),
00pBOBI 3a CyIIIECTBOBAHHUE,
€CTECTBEHHOI0 otbopa,
BUJI000pa30BaHus,

MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMITOHCHTOB HKOCUCTEM,
AHTPOIOTEHHBIX U3MEHEHU N B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYrOBOpOTa BEIIECTB U IPEBpAIlCHHUE
SHEpPruu B buocdepe;
C(OPMHPOBAHHOCTh YMEHHUS pelaTh
OMONIOTHYECKHE 33/1a4d, COCTaBIIATh
TCHOTHIIMYECKHE CXEMBI CKPCIUBAHHS
JUIS  Pa3HBIX THUIIOB HAcCJCIOBaHHS
NPU3HAKOB y OPraHU3MOB, COCTaBIISATh
CXeMbI TIepeHOca BEIISCTB U SHEPTUH B
9KOCHCTEMaXx (IIEMU MUTAHUS, TUIICBHIC
CETH)

OK 02. Mcnonb3oBath
COBPEMEHHBIC CPEIICTBA
MOKCKA, aHaTN3a U
HWHTEPIIPETAIIH
nHpopManuu u
MH(POPMALOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 32124
npodeccnoHanbHOM
JeSTEIHOCTH

B o0siacTH HEHHOCTH HAY4YHOIO
NO3HAHMSA:

- c(OPMHPOBAHHOCTh
MHPOBO33PEHHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKu " 00111eCTBEHHON
IIPaKTUKH, OCHOBAaHHOI'O Ha
Jyaore KYJIbTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHMIO
CBOETrO MECTa B IOJIMKYJIBTYPHOM
MHpE;

- COBEPIUECHCTBOBAHUE A3BIKOBOM
W YUTATEIbCKOM KYJIbTYpPhl Kak
CPEICTBA B3aUMOJCUCTBUSA MEXKIY
JIIOIBMHU U II03HAHWS MUDA;

- OCO3HaHWE ILIEHHOCTH HAY4YHOU
JEeATEIbHOCTH, TOTOBHOCTH

OCYIIECTBIISITh ~ NPOCKTHYIO U
HCCIIEI0BATENBCKYIO
NeSITeIbHOCTh MHIUBUIYaIbHO U
B IpyIIIE;

OBnanenue YHHUBEpCATbHBIMU
y4eOHBIMU MO03HABATEJIbHBIMU
JNIEUCTBUSIMU:

B) padorta ¢ nHpopManmeii:

- BJIAACTb HaBBbIKaMH IOJYUCHUA
uHbOpMAlMM U3  HMCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOSITEIHHO

OCYHICCTBJIATL IIOUCK, aHAJNU3,
CHUCTEMAaTHU3aIHuIo )51
HUHTCPHIPCTALUTIO I/IH(I)OpMaI_II/II/I

c(hOpMHUPOBAHHOCTh yMEHUMI
KPUTHYCCKH OIICHWBATh WH(OPMAIIHIO
OHOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOLIYIO TICEB/IOHAYYHbIEC 3HAHUS
U3 pa3jMYHbIX UCTOYHUKOB (CpeacTBa

MaccoBoi  wHpOpMAIMK,  HAY4YHO-
HOMYJISPHBIE MaTepuabl);
WHTEPIPETUPOBATH ITUYECKUE aCTIEKThI
COBpPEMEHHBIX UCCIIeTIOBaHUM B
OHOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;
paccmaTpuBaTh rodanbHbIC
JKOJIOTUYECKHE poOIEMbI
COBpeMEHHOCTH,  (opMHpOBaTH IO
OTHOIIEHHIO K HHUM COOCTBEHHYIO
MO3HULINIO;

c(OPMHPOBAHHOCTh YMEHUH CO37aBaTh
COOCTBEHHBIE MUCHBMEHHBIE U YCTHBIE
COOOIIeHNs] Ha OCHOBE OMOJIOTHYECKOM
nHpopmanuu u3 HECKOJIBKMX
UCTOYHHUKOB, T'PAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaTt OMoJorun




pa3NUYHBIX ~ BHIOB U
MIPEICTABIICHHSI,

- CO3/1aBaTh TEKCThI B PAa3JIMYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHUS

bopm

uHpOpMaIHH u EJICBOM
ayJIUTOPHH, BEIOMpas
ONITUMAITLHYIO bopmy
MIPEJICTABJICHUS U BU3YyaTH3aIUH;

- OICHHMBATh JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManmm, ee

COOTBETCTBHE  MPABOBBIM  H
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIb30BATh cpencTaa
MH(POPMAIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
B peleHnH KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpPTraHU3allMOHHBIX  3ada4y  C
co0IroieHNEM TpeOoBaHUI
SPrOHOMHKH, TEXHHUKH
0e30I1aCHOCTH, TUTHCHEL,

pecypcocOepekeHusI, IPaBOBBIX H
ATUYECKHUX HOPM, HOPM
HH(pOpPMaIMOHHOM 06€301MacHOCTH;
- BJIAJICTh HaBBIKaMHU
pacro3HaBaHHUsI u 3alUThI
nHpopmanuu, HWHOOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH

OK 04. DddextuBno
B3aHUMOJICHCTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaH/JIe

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIPEENECHHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHOU U
COITMAIIbHOM JeSITEIIHFHOCTH,
OBnagenne yHUBepCaIbHBIMH
KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

0) cOBMeCTHAs 1eITeJIbHOCTD.

- TOHMMaTh M UCIHOJIb30BaTh
IIPEUMYIIECTBA KOMaHJHOW U
WHIUBUAYAIbHON paboThI;

- IPUHHUMATh LEIU COBMECTHOMN
NeSITeNIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHHUPOBATh JIEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUN, pacIpelneisaTb poiid ¢
y4eTOM  MHEHUH  YYaCTHHKOB
00CyX/1aTh pe3yiIbTaThl
COBMECTHOH paboThI;

- KOOpJIMHUPOBATb WM BBIIOJIHATH
paboTy B YCIOBHSIX PEaJbHOIO,
BHUPTYaJbHOTO "

npuoOpeTeHue  OmblTa  [PUMEHEHUs
OCHOBHBIX METO/I0B HAy4YHOT'O
MIO3HAHUS, UCIOIb3YEMBIX B OMOJIOTHH:
HaOJIIOJIGHUsT W ONUCAHUS  JKUBBIX
CUCTEM, IIPOLECCOB U  SIBJICHMII,
OpraHu3aluu u IPOBEJCHUS
OMOJIOTMYECKOTO DKCIIEPUMEHTA,
BBIIBWJKEHUSI  TMIIOTE3,  BBISIBICHHUSA
3aBUCHUMOCTH MEXIy HCCIEAYEMbIMU
BEJINYMHAMH, OOBICHEHHS MTOJTyYEHHBIX
pe3ynbTatoB U (OpMYIMpOBaHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYYHBIX
MIOHSTUM, TEOPUN U 3aKOHOB




KOMOWHHMPOBAHHOTO

B3aHMOJCHCTBUS;

- OCYHIECTBISITh  MO3UTHBHOE
CTpaTermuecKoe TOBEJICHUE B
pa3IMYHbIX CUTYaIUsX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHUITUATABHBIM

OBiajgenne yHUBepCAIbHBIMH

peryJATUBHBIMH JeHCTBUSMMU:
r) IpUHATHE Cce0st M JAPYrux
JI0en:

- NpUHUMATh  MOTHUBBl U
apryMEHTbl [JPYrux JIIOAEH IIpU
aHayms3e pEe3yJIbTaTOB
JeSATEIbHOCTH;

- IPU3HaBaTh CBOE MPABO M MPaBO
JIPYTHUX JIIOJIEH Ha OIINOKH;

- pa3BHUBAThH CIIOCOOHOCTH
MMOHUMAaThb MHP C  TIO3UIUHU
JPYTOTO YEJI0BeKa

OK 07. CopneiicTBoBaTh B o01acTH 3K0/10THYECKOTO c(hOpPMHUPOBAHHOCTH yMEHUS
COXPAHEHHUIO BOCIIMTAHUSI: OPUMEHATh TOJTY4YEHHbIE 3HAHUSA JUIA
OKpY>Karollen Cpebl, - c(hOPMUPOBAHHOCTH | OOBSICHCHHSI OMOJIOTUYECKHUX
pecypcocOepexeHuto, 9KOJIOTUYECKOM KyJBTYpBI, | IPOLIECCOB U SIBJICHUH, IJIA NPUHIATUA
MPUMEHSTH 3HAHUS 00 MOHWMaHKE BIHSHHUS COLMATBHO- | MPAKTHYECKUX pereHuii B
M3MEHEHUHU KJIMMaTa, SKOHOMHYECKUX IPOLECCOB Ha | IOBCEIHEBHOM  JKM3HU C  LEJNbIO
MPUHIUIIB OEPEXKIIMBOTO | COCTOSTHHE PUPOIHOM u | o0ecrieueHuss OE30MAaCHOCTH  CBOETO
IIPOU3BO/ICTBA, COLMAIILHOW Cpe/ibl, OCO3HAHME | 3I0POBbSI M 3J0POBbS OKPYXKAIOIIUX
3¢ (HEeKTHBHO ACHCTBOBATH | TJI0OATBLHOTO XapakTepa | JIrojiel, coO0IeHnst 3J0pOBOTO 00pasa
B Ype3BbIUaiiHBIX 9KOJIOTUYECKUX MPOoOIIeM; KHU3HH, HOPM IPaMOTHOTO TMOBEICHUS B
CUTYaLMIX - IIJIAHUPOBAaHUE U | OKpYXKAIOIIE  OPUPOJHOM  Cpele;

OCYILIECTBIICHHE  JEHUCTBUI B | HOHUMaHUE HE00X0IMMOCTH

OKpY)Xalollle cpefie Ha OCHOBE | UCIOJb30BaHUS TOCTHKEHHUH

3HaHUS  LeJel  yCTOMYMBOIO | COBPEMEHHOM ouonorun U

Pa3BUTHS YEJIOBEUECTBA; OMOTEXHOJOTMH I  PAlMOHAIBHOTO

AKTUBHOE HENPUATHE ACUCTBUH, | IPUPOIONOIb30BaHUSA

MPUHOCSIIMX BpPEA OKpY’Karollen

cpene;

- YMEHHE IIPOTHO3UPOBATh

HeOJ1aronpusiTHbIE

9KOJIOTHUECKHE HOCIIEICTBUS

MpEeATPUHUMAEMBIX JIEWCTBUH,

peJOTBpaIaTh UX;

- paciipeHue OTTBITa

JeSITeIbHOCTH 9KOJIOTHUECKOI

HaIpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMU Y4eOHO-

HCCIIEIOBATENBCKOM, MPOEKTHON U

COLMAJIBHOW JeSITeIbHOCTH
IIK 1.3. Oob6ecneuuBarts | - c(OPMHPOBAHHOCTH YMEHHUS Ha OCHOBE denepanpHOrO

0€30IMacCHOCTh  JIBMIKEHHUS

KJ'IaCCI/I(l)I/IKaHI/IOHHOFO KaTajiora OTXOJOB OIIPCACIIAThL KJIACC OIMAaCHOCTHU




KEJIC3HOOAOPOKHOTO
IIOABMXKHOI'O COCTaBa

OTXOJIOB; arperaTHoe CcoOCTositHue U  (GU3UYEeCKyr0 (opMy OTXOJIOB

MIPOM3BOJICTBA;
- OBJQJICHHE METOJaMHU  OINpEJCiCHHs II0Ka3areleldl  yMCTBEHHOI
paboTtociocoOHOCTH,  OOBSICHEHHWE  TONYYEHHBIX  pe3yabTaToB |

dbopmynupoBaHue BBIBOJOB (IMMCBMEHHO) C HKCIOJb30BaHUEM HAYYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;

- c(OpPMHUPOBAHHOCTh YMEHHS aHAIMU3UPOBATh HMH(GOPMAIUI0 O HAYYHBIX
JOCTIDKEHHMSIX B 00/JacTH TIEHETHMYECKUX  TEXHOJOTHMH, KJIETOYHOM
WH)KEHEPHUH, TTUIICBBIX OMOTEXHOJIOTHH;

- chopMHpPOBAaHHOCTL YMCHHSI aHATU3UPOBATH WH(DOPMALHUIO O PA3BUTHH
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX IPUMEHEHUH B J)KM3HU YEJIOBEKA




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOU JJUCIIUIIJIMHBI (ITPEJIMETA)

2.1 O0beM yueOHON AMCUMIIMHBI (TIpeaMeTa) U BUABI Y4eOHOil padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YUeOHOI IMCUMIIMHBI (TpeaMeTa) 61
B T.U.
OcHoBHOe coJep:kaHue 43
B T.U.
Copep:xanue yueOHOT0o MaTepuana 33
MPAKTUYECKHUE 3aHATHS 8
J1ab0paTOPHBIE 3aHIATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COEPKAHUE 12
B T.4..
TeopeTudeckoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 8
J1ab0paTOPHBIE 3aHIATHS 2
KonTtposabHas padora 1
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B popme 2

oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTn4yeckuii MJIaH U cojepxkanue yuedHoii qucuumiunel (mpeamera) OOA.13 BUOJIOI' UL

®opmupyemble
HaumenoBanue Conep:kaHue y4eOHOTr0 MaTepHuaJia, NpaKkTUu4YecKkue M JadopaTopHble 3aHITHSA, Oo0bem
pa3iesioB U TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs yacop | O LReTeHIMM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KileTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 14
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHBIE OTpaciau Ouonornveckux 3HaHW. CBs3b OMOJOTMH C JIPYTMMHU HayKaMu: OMOXHMHUS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u Jp. Poib 1 MecTo Ononoruu B GOpMHUPOBAHUU COBPEMEHHOM
KU3HU HAYYHOH KapTHUHBI MHpa. YPOBHU OpraHu3amuy XuBod marepuu. OOmIas XapakTepUCTHKA >KU3HHU,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIETOK

CamocrosiTeibHas padora odyuarommxcs Nel 1

1. 3anonHeHue TaOIUIBI C OMNMCAHUEM METOJOB MHUKPOCKONMPOBAHUS C HUX JOCTOMHCTBAMHU MU

HeJ0CTaTKaMH.

2. 3anonHeHue Tabauibl «Bkiaax ydeHbIX B pa3BUTHE OUOIOTHI.

3. 3anonHeHrne CpaBHUTEIbHON TAOJUIBI CXOJCTBA U Pa3INMUni )KUBOTO U HEXXHBOTO.
Tema 1.2. 6 OK 01
CTpykTypHO- Conepixanue y4yeOHOro MaTepuasa 2 OK 02
(pyHkunonanbHan Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
OpraHu3anus KJIETOYHOW TeOpuU. THNBI KIETOYHOM OpraHu3aluu: IPOKAPUOTUYECKHH MW 3YKAPUOTHYECKHUIU.
KJIETOK OJHOKJIETOUHBIE U MHOTOKJIETOUHble OpraHu3mbl. CTpoeHue MpokapuoTHueckod kineTku. CrtpoeHue

syKapuoTHueckoil kinetku. Hekierounsle popmbl )xU3HU (BUpYCHI, OakTeprodarm)

IIpakTnyeckoe 3ansitue Nel 2

Bupycuble u OakrepuanbHble 3abosneBaHus. OOmMe NPUHLUUIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHSI aHTUOMOTUKOB.

Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayuetl, NOO20MOBIEHHbIX NO NEPEYHI0 UCMOUYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnasi paGora Nel 2

CtpoeHue KiIeTKkH (pacTeHHMsl, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOUBL,

XJIOPOTIJIACThI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHas Tteopus T. Moprana. CrpoeHune XpomMocoM. XpOMOCOMHBIM Ha0Op KIJETOK,
(axTops! TOMOJIOTHYHBIE ¥ HErOMOJIOTHYHBIE XPOMOCOMBI, TalyIONHBIN U AUIUIOUAHBIN Habop. HykinenHosbie
HacjaeacrBeHHocTn | kuciotel: JIHK, PHK HaxoxneHue B KieTke, UX cTpoeHHE M (GYHKIMH. MaTpUYHBIC IMPOIECCH B

KJIIETKE: peruTuKanus, OnocuHTe3 Oenka, penapanus. [ eHeTHYeCKU KO/ U €ro CBOWCTBA

IIpakTuyeckoe 3ansaTue Ne2 2

Pemenue 3a1au Ha onpeieneHne MOCIEA0BATEIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUs NoclieIoBaTenbHOCTH HyKieoTuaoB JJHK
Tema 1.4. 2 OK 02
O0MeH BewecTB H Coaep:xanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsiTue Metabonu3M. ACCUMWISIIMS U AUCCUMUIISILIUS - IBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
JHEPI'MH B KJIETKe BEIIECTB: aBTOTPOGHBIM U TerepoTpodHbIN, a’poOHBIA M aHa’dpoOHBIA. [lmacTuueckuii 0OMEH.

®dorocuHTE3. XEMOCHHTE3

CamocrosiTeibHas padoTa odyuarommxcs Ne2 1

3anojHeHne CPAaBHUTEILHOM TaOJIMIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
JKuznennptii unkia | Cogepkanue yuefHOro MaTepuaia 1 OK 04
KJ1eTKd. MuTto3s. Kiterounslii 1uki, ero nmepuonasl. MUTO3, €ro CTajuyd M NPOMCXOISAUIME IMpOLECCHl. buonorndeckoe
Meiio3 3HaueHue Muro3za. Meio3 u ero craguu. IloBenenue xpomocom B Melose. Kpoccunrosep.

bronornyecknii cMbICI Meio3a

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3 1

Pa3paboTka 1eHTHl BpEMEHH KU3HEHHOTO 1IMKJIA KJIETKU
Pa3nea 2. Ctpoenue u pyHKIMH oOpraiusma (Bcero) 15

(11+4)

Pa3nea 2. Ctpoenue u pynknuu opranusma (1 cemectp) 11
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copepxxanue ydyeOHOro MmaTepuasa; 1 OK 04

MHoroxkneTounble OpraHu3Mbl. B3auMoOCBsSI3b OpraHOB M CHCTEMBl OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas opranusma U ero noJJiepkaHue B IPOLECCE )KU3HEAEATEIbHOCTU
Tema 2.2. 2 OK 02
DopMbl Copaepxxanue y4yeOHOIro MaTepuasa 1
Pa3MHOXKEHHSA @opMbl  pa3MHOXKEHHUSI OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHe. Buasl Oecronoro
OPraHu3MoB pazmMHokeHus. IlomoBoe pa3mHokeHue. ['ameroreHe3 y >kMBOTHBIX. (CriepMaToreHe3 M OOTEHE3.
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CTpOCHI/Ie ITOJIOBBIX KJICTOK. OHJ'IOI[OTBOpeHI/Ie

CamocrosiTeibHas padora o0yuyarommxcs Ned 1
3arnosHeHHEe TaOIMLIbI ¢ KPATKOM XapaKTepUCTUKON U mpuMepamMu (JopM pa3MHOKEHHsI OpraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOr0 MaTepuaja 2 OK 04
pacreHmi, WNuauBuayabHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOpHoHATBHBINA NEPUOI.
KUBOTHBIX U Craguu nocTsMOpPHOHAIBHOTO Pa3BUTUS Yy KHMBOTHBIX M dejoBeka. [IpsMoe m HempsMoe pa3BHUTHE.
4eJ10BeKa buonoruueckoe crapenue u cMepTb. OHTOT€HE3 paCTEHUN
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yueOHOro MaTepuasa 2 OK 02
HacCJ1e0BaHU OcHOBHBIE TOHSATHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHusi Tamer. 3akoHsl [. Menuaens OK 04
(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpeluBanue). B3anmoaelcTBie reHoB
IIpakTHyeckoe 3anaTHe Ne3 2
Pemenue 3aau Ha onpeziesieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IIPU3HAKOB P MOHO-,
-, TIOJMTHOPUIHOM W aHAJIM3HPYIOIIEM CKPEIIMBAaHUM, COCTABICHHE T'E€HOTHUIIMYECKUX CXEM
CKpEeLMBaHUs
Tema 2.5. 3 OK 01
CuenjieHHOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJle/I0OBaHue 3akonbl T. Moprana. CuersieHHOe HaclelOBaHHWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue
NPU3HAKOB IPU3HAKOB, CLEIUIEHHBIX C MOJIOM
CamocrosiTeibHas padora o0yuyarommxcst Neb 1
PazpaboTka rioccapus
HToroBast KOHTpoJIbHAs paboTa 1
Hmoz | cemecmpa: MaxkcumanbHas ydeOHasi Harpyska (BCero) 30
OO6s13aTenbpHas ayIUTOpHas ydeOHas Harpys3Ka (Bcero) 25
MIPaKTUYECKHUE 3aHATH 6
naboparopHble 3aHsITHS (PabOTHI) 2
CaMOCTOSATENIbHAs paboTa 5
KOHTpOJIbHAasI paboTa 1
2 cemecmp 42
Pa3nes 2. Ctpoenue u pyHKIMH opraiusma (2 cemecrtp) 4
Tema 2.6. 4 OK 01
3aKoHOMepHOCTH Coaepskanue yueOHOT0 MaTepuaJa 2 OK 02
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HU3MECHYNBOCTH

M3MeHYMBOCTh NPU3HAKOB. BHIbI W3MEHYMBOCTH: HACJIEICTBEHHAs W HEHACICACTBEHHAsA. 3aKOH
TOMOJIOTMUECKUX PsI0OB B HacieAncTBeHHOW u3MmeHumBoctd (H.M. BaBuios). MyranuonHas Tteopus
M3MEHYUBOCTH. Bubl MyTanuii 1 npu4YuHbI UX BO3HUKHOBEeHMs. KapuoTun yenoseka. Hacnencrsennsie
3a00JieBaHUs YeNOBeKa. [ €HHbIE M XPOMOCOMHBIC OOJIE3HHM YelOBeKa. boNe3HM ¢ HaceICTBEHHOM
IIPEIPACIIONOKEHHOCTRIO. 3HAYEHUE MEAMLIMHCKOW T'€HETHMKUM B IPEAOTBPALLEHUM U JICUYCHUU
TeHETHYECKUX 3a00JIeBaHMI YeJIOBEKa

OK 04

IIpakTuyeckoe 3ansaTHe Ned 2

Pemenune 3amau Ha omnpeneneHue TUNAa MyTalMUd NpU IEpeJadye HaCJIECACTBEHHBIX IIPU3HAKOB,

COCTAaBJICHUE T€HOTUIIMYECKUX CXEM CKPEIUBAHUS
Pasnen 3. Teopusi 3Bo1I0uMH 9
Tema 3.1. UcTopus 3 OK 02
3BOJIIOLIIOHHOT 0 Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 04
Y4eHHUs. ITepBbie 3Bomormonnsle koHmenmuu (OK.b. Jlamapk, XK.JI. broddon). DBomronroHHas Teopus
MuxposBoJronus Y. MapBuna. CuHTETHYECKAsI TEOPHUS IBOJIIOLIMU U €€ OCHOBHbIE MOJIOKEHUSI.

Muxkpossomtonus. Ilomynsuus Kak 3JIeMEHTapHas €JUHULA D3BOJIOLMHU. ['€HeTMYecKne OCHOBBI

IBOJIIOLIMU. JJIEMEHTapHble (akTopbl 3BOJIOLMU. EcTecTBeHHBIM OTOOp - HampaBisIFOIIMKA (hakTop

sBoJiroLIMH. BuiooOpa3oBaHue Kak pe3ysbTaT MUKPOIBOJIIOLUU

CamocTosiTeibHasi padoTa o0yuarommxcs Ne6 1

Pazpabotka rioccapus

Pa3paboTka 1eHTHl BpeMEHH Pa3BUTHUS HBOJIIOLIMOHHOTO YUYEHUs
Tema 3.2. 3 OK 02
MaxkpodBostonusi. | Comep:kanue y4eGHOro MaTepuaa 2 OK 04
Bo3HukHOBeHUE H Makpospomtonusi. @opMbl U OCHOBHBIE HampasiieHuss Makpos3poitonuu (A.H. Cesepuos). Ilyrtu
pa3sBUTHE JKM3HHM HA | JIOCTHXKEHMs OHosoruyeckoro nporpecca. CoxpaHenue Onopaznoobpasust Ha 3emiie.
3emure ['unoTe3bl U TeOpUM BO3HUKHOBEHUS >KU3HM Ha 3emuie. IlosiBieHne mepBhIX KIETOK W MX 3BOJIOLUS.

[Tpokapuorsl u d3ykapuoThl. IIpomcxoxkneHne MHOTOKIETOYHBIX OpraHu3MoB. Bo3HHMKHOBEHHE

OCHOBHBIX IIapCTB AYKapuoT

CamocrosiTeibHasi padoTa o0yuarommxes Ne/ 1

Pa3paboTka JeHThl BpeMEeHN BOZHUKHOBEHUS M PAa3BUTHS )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
Ipoucxouxnenue Cozep:xanue y4eGHOTro MaTepuaia 2 OK 04
“eJI0BCKA — AHTpomosiorus — Hayka o 4enoBeke. CHCTEMATHUECKOE IMOJIOKEHHE desloBeKa. CXOACTBO U OTIUYHUSA
aHTpoIoreHes YeJIoBeKa C )KUBOTHBIMH. OCHOBHBIE CTANH aHTPOIOTEHE3a. DBOITIONNS COBPEMEHHOTO YEJIOBEKA.

YenoBeueckue pacbl MU HUX CIAUHCTBO. BpeMﬂ U NOYTH pPaCCCIICHHUA UYCIIOBCKa II0 IIJIAHCTC.
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HpI/ICHOCO6J'IeHHOCTI) YCJIOBCKA K pa3HBIM YCIIOBUAM CPCJbI

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne8 1

Pa3pa0oTka JeHThl BpeMEHHU MPOUCXO0XKICHHSI YeJIOBEeKa
Pa3nea 4. Ikosnorus 17
Tema 4.1. 2 OK 01
JKOJIOTHYECKHE Conep:xaHue y4eGHOr0 MaTepHuasa 2 OK 02
(daxropel u cpeanl | Cpeasl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, I[OYBEHHAs, BHYTPUOPIaHU3MEHHasl. OK 07
KU3HU OU3UKO-XMMUYECKHE OCOOEHHOCTH cpen oOuTaHus opraHu3zmoB. IIpucnocoOrneHuss OpraHu3MoOB K

XKHU3HM B pasHbIXx cpenax. Ilonsarue skosorunyeckoro dakrtopa. Knaccupukanus 3KOI0rHYECKHX

¢axTopos. [IpaBuno munumyma 0. JInbuxa. 3akon TonepantHoct B. Hlendopna
Tema 4.2. 5 OK 01
Monmyasimust, Copnepixanue y4eOHOTro MaTepuasa 2 OK 02
cooduiecTBa, DKoJjoruyeckas XapakTepUCTUKA BHMJA M HOMYJSIMH. DKOJOTMYECKas HUIA BHUJA. DKOJIOIMUYECKHE OK 07
IKOCHCTEMBI xapakTepucTuky nonynsauuu. CoobiiecTBa u 3KocucTeMbl. broneHos u ero crpykrypa. CBs3u Mexzy

opranuzMamMu B OuorieHo3e. CTPYKTypHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYLEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BelecTB M HOTOK 3HEPruu B 3kocucreme. Tpoduueckue ypoBHH

IpakTuyeckoe 3ansarue Ne5 2

Pemenue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 1O IMEpeHOCy BeIleCTBA W SHEPrHMM B

HKOCHCTEMAX C COCTaBJICHUEM TPOMYUIECKHX LETei M mUpaMul OMOMacChl U DHEPTUU

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne9 1

CocTtaBJeHHEe CXeM KPYrOBOPOTa BEIIECTB
Tema 4.3. buocdepa 2 OK 01
- rj1006ajbHas Copaepxxanue ydyeOHOro MaTepuasa 2 OK 02
IKOJIOTHYECKAS buocepa — xuBasgs obGomouka 3emnu. PasButne mnpencraBneHuii o Ouochepe B Tpynmax B.M. OK 07
cucreMa Bepnanckoro. Ob6mactu 6uocdepsl U ee KOMIMOHEHTHI. JK1Boe BemecTBo Onocdepsl U ero QyHKIINH.

3aKOHOMEPHOCTH CyllecTBOBaHUs Ouocdepbl. OcobeHHocTH Orochepsl Kak T100ambHOM IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB M OHOr€OXMMHUYECKHE LIUKIIBI.

I'noGanbHbIE SKOJIOTHUYECKHE TPOOJIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHBIX Conep:xaHue yueOHOIo MaTepuasa 2 OK 02
(¢axTopos Ha AHTpOIIOT€HHbIE BO3JEUCTBUS Ha Ouochepy. 3arpsi3HEHUS KaK BHUJ AHTPOIIOT€HHOTO BO3ACHCTBHSL. OK 04
onocdepy AHTpoOnoreHHsle Bo3JeiicTBUA Ha aTtMmocdepy. BosaeiictBus Ha ruzapocdepy. BosgelicTBus Ha OK 07

autocdepy. AHTPOIIOTEHHBIE BO3ACHCTBHUS HA OMOTHUUECKHIE COOOIIECTBA. K 1.3

IIpakTHyeckoe 3ansaTHe Neb (MpoeccHOHATBLHO-OPHEHTHPOBAHHOE) 2
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OTX0/1bI IPOU3BOJICTBA

Tema 4.5. Bausinue 4 OK 02
COMAJIBLHO- Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 04
IKOJIOTHYECKHUX 310poBbe U ero cocrapistouie. GakTopsl, MOJOKUTEIBHO U OTPULIATEIBHO BIIMSAIOIIME HA OpPraHU3M OK 07
(¢axrTopos Ha yenoBeka. [Ipo0iemMa TEeXHOreHHBIX BO3JCUCTBUN Ha 3J0pPOBbE 4YeJOBEKa (3JIEKTPOMArHUTHBIE MOJS, I[IK' 1.3
310pOBbE YeJI0BeKa | ObITOBAs XUMHs, H30BITOYHbIC IIYMBI, paJualus 1 T.I.). AJanTanus opraHu3Ma 4ejJoBeka K (akTopam
okpyxaromieid cpenpl. [IpuHiunsl dhopMupoBaHus 310poBbecOeperaromero noeaeHus. Pusndeckas
AKTUBHOCTb U 3/10pOBbE. BUOXMMUYECKHUE ACTIEKTHI PAallHOHAILHOTO MUTAHUS
JlaGoparopHasi padora Ne2 (nmpo¢eccCuOHATIBLHO-OPHUEHTHPOBAHHOE) 2
YMcTBeHHast paboTOCIIOCOOHOCTh
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (colep:KaHue MPUKJIATHOT0 MOTYJIs1)
Pa3nes 5. buosorus B :KM3HU 10 OK 01
Tema 5.1. 5 OK 02
Buorexnosoruu B | Cogep:kanue y4eGHOro MaTepuaia 2 OK 04
JKU3HHM KaKI0T0 buortexHonorust kak Hayka W Nnpou3BoAcTBO. OCHOBHbBIE HAINIPABJIEHUSI COBPEMEHHOW OMOTEXHOJIOTUH. IIK' 1.3
Metoasl 6morexHonmoruu. OOBEKTHl OMOTEXHOJNOTHUU. JTHKA OMOTEXHOJOTMYECKUX M TeHETHYECKHX
sKcrepuMeHToB. [IpaBuna moucka M aHanu3a OMO3KOJIOTMYECKOW HMHQOpPMALMM U3 Pa3IMYHBIX
UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MAacCOBOW HHQOpPMAIMH, CETh
WutepHer u npyrue)
IIpakTnyeckoe 3ansiTue Ne’/ 2
Kelicel Ha aHanmu3 MHQOpPMalMM O HAy4YHBIX JOCTHXKEHHUSX B OOJAacTH IE€HETHMYECKHUX TEXHOJOTHH,
KJICTOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.
CamocrosiTesibHas pa6oTa odyuarwnmxcs Nel( 1
IToaroToBka mpe3eHTalMy AJ1s 3alIUThl Kelca
Tema 5.2. 5 OK 01
buorexnosorun B IIpakTuuyeckoe 3ansiTue Ne8 4 OK 02
npoMbinuieHHocTH | Kelicel Ha aHanu3 nH(OpMaLMK O Pa3BUTHUH IPOMBIIUIEHHBIX OMOTEXHOJIOTUI OK 04
K 1.3
CamocrosiTeibHasi padota o0y4yarommuxcs Nell 1
IToaroToBka npe3eHTanyu s 3alnThI Kenca
IIpome:xyTouHasi aTTecTauMA MO AUCHHUILIMHE (peaMeTy): nuddepeHupoBaHHbIN 3aueT 2
Hmoz | cemecmpa: MakcumainbHas yueOHas Harpyska (Bcero) 42
OO0s13aTenbHas ayIUTOpHAs yueOHas Harpys3Ka (Bcero) 36
MPAKTUUYECKHUE 3aHATUS 10
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ngabopaTopHble 3aHATHS (PabOTHI) 2

camocTosITeNIbHasE paboTa 6

nudepeHIMPOBaHHBIN 3a4eT 2

Hroro: MakcumainbHas yueOHas Harpyska (Bcero) 72

O0s3aresbpHas ayqUTOpHas ydeOHas Harpys3Ka (BCero) 61
IIPAKTUYECKUE 3aHATHS 16

jgabopaTopHbie 3aHATH (PabOThI) 4

caMOCTOSTENIbHAsI paboTa 11

KOHTpOJIbHAs paboTa 1

HUmoecosas ammecmayus 6 hopme nudhHepeHIIMPOBAaHHOTO 3a4eTa 2
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3. VCJIOBUSI PEAJIM3AIIAM ITIPOT' PAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATITAHBI

3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 10

VYuebnast guciumuiMHa (IpeAMET) peanu3yercs B yueOHOM KaOuHere 0e30macHOCTH
KU3HEIEATEIbHOCTH M OXPaHbl TPYAA.

O6opynoBanue yaeOHOT0 KabUHeTA!

— I0CaJ04YHbIE MECTA [0 KOJIMYECTBY OOYUaIOLIUXCS;

— pabodee MecTO MpenoaBaTes;

— METOJMYECKUE MaTepUalbl 10 JUCHUILIMHE (IIPEAMETY).

Texnuueckue cpencrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTelsi: KOMIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpPEOOBaHMSIM O€30IIaCHOCTH U HAA&KHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJBb30BaHUS KaOMHETa C LENbIO
W3y4deHUs: Y4eOHOW IUCHUIUIMHBI (TIpenMeTra), MYJIbTUMEIUHHOE 000pynoBaHHE (TPOEKTOpP U
NPOCKIIMOHHBIN SKpaH WIM HHTEPAKTUBHAS JOCKA), JOKaJbHAsA CETh ¢ BBIX0I0M B Internet.

HanmeHoBaHME cCHELMAJIBHOTO IOMEIIEHUS: YydeOHass ayIuTopust Ui MPOBEICHHS
NPAaKTUYECKUX 3aHATHUN, TPYNIOBBIX KOHCYJIbTAMN, WHIMBHIYaJIbHBIX KOHCYJBTAIHHA, TEKYIIETO
KOHTpOJIS,, TPOMEXYTOUHOH aTTecTalud, OCHALleHHas O0O0OpylIOBaHMEM UM TEXHUYECKUMHU
CpeACTBaMU OOYYEHHUs, a TAK)KE€ YHTAIBHBIA 3al, TIOMEIIEHUE Ui CaMOCTOSTENbHOW pPabOTHI, ¢
noctynoM k cetu «MHrtepHer» u OUOC. OcHallleHHOCTh: KOMIUIEKT y4eOHOW Mebenu, HOYTOYK,
IPOEKIIMOHHOE 000pyA0BaHNE (MYIbTUMEIUNHBIN IPOEKTOP U IKPaH).

Hepe'{eﬂb JJUIECH3UOHHOI'0 u CBOOOIHO pacipoCcrpansieMoro NMporpaMMHoOro

o0ecrneyeHus:
CucremHuoe u npukiaaasoe I10

3‘;'; HaumenoBanue No muneH3uu
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopobounas (pa3ubrii Ne Ha Kax o
KOpOoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109

IIporpammuoe ob6ecneuenune mno GNU General Public License (cBo6oaH0 pacnipocTpansiemoe)

Ne Ilepeyens
1 | Open Office

2 | Moii Oduc

3 | Gimp

IIpu n3yyeHun npeamera B popmate 3JIeKTPOHHOT0 00yyeHUsl ¢ ucnoJib3oBanuem 10T
[Tporpammel mist BuneokoHdepenimii: Zoom Cloud Meetings, SIunekc Tenemocr.
Dnexrponnas mwardopma Moodle.

3.2. UndopmanuonHoe odecrieyeHne peaau3aunu NporpaMmbl

Jlnia peanuzanuy nporpaMmbl OMOIHOTeYHBINH (OHI 00pa30BaTENbHON OpraHU3aIuU TOJKEH
UMETh TIeYaTHbIE W/WIM DJIEKTPOHHblE oOpa3oBaTelibHble W HH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEHIyeMble JJIsl UCTIONb30BaHUs B 00pa30BaTEIbHOM MpoIiecce.

17



Ilepedyenn y4eOHBIX U3IaHN, JONOJHUTENbHOM JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
AAHHBIX 0M0JIMOTEYHOr0 (hoHaA:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. buonorus: 10-ii kmacc: 0a3zoBelii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.] ; mox penaknueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHbId // Jlanp :
snekTponHo]onbmoreynas cucrema. - URL: https://e.lanbook.com/book/334994 - Peskum mocTyna:
st apropu3. [lonb3oBaTeneii/

2. buonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : ydyeOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6uoB [u ap.]. - 6-e usn., crep. - Mocksa : [IpocBemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekcr : anexTpoHHbIN // JlaHb : IEKTPOHHO-OMOIMOTeYHas cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum moctyma: i aBTOPH3. MOJb30BATEIICH.

3.2.2 Ilepeyens mpogeccHOHATbHBIX 0a3 JaHHBIX U MH(OPMAIMOHHBIX CHPABOYHBIX
CHCTEM:

3. Koncynprantlluroc : cipaBoYHO-TIOMCKOBasi cuctema : opurmansHbii caiit. — URL
. https://www.consultant.ru/. - TekcT : 3J1IeKTPOHHBII

4. Tapant : uapopManmoHHo - npaBoBoi nmopran. — URL : https://www.garant.ru/ . —
TeKcT : AJICKTPOHHBIN.

5. Kogmekc : mpodeccuonanbHas cnpaBounas cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : AICKTPOHHBIN

6. DOnekrpoHHas OubmMoTeka YUYeOHO-METOJAMYECKOrO0 IIEHTpa IO OOpa3oBaHUIO Ha
JKEJIE3HOAOPOKHOM TpaHcmopre : odummanbubeiii caiit. — URL @ https://umczdt.ru/books/. —
Pexxum noctymna: ajis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlamw : snekTpoHHas Oubaumoreunas cuctema. — URL : https://e.lanbook.com/. —
Pexxum noctyna: njig aBTOpuU3. MOJIb30BaATENEH. - TEKCT : 3JIEKTPOHHBIH.

8. BOOK.ru: snexrponHo-0mbanoTeunass cucrema : caut / KHOPYC : uzparenbcTBO
yueOHoii nmutepatypsl. — URL : https://book.ru/. — Pexxum nocryna: nist aBTopu3. 10JIb30BaTENCH
- TekcT : 3NIEKTPOHHBII.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubimoreka : caiiT. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum nocryma: s 3apeructpup.. monb3oBateneil. — Teker
AJIEKTPOHHBIN.

10. MunuctepcrBo TpaHcnopta Poccuiickoit ®enepanuu : oQpuUIMATBHBIN calT. —
Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3J1eKTPOHHBIH.

11. PX/ : opunmanehsrii caiir. — URL : https://www.rzd.ru/. — Tekct : 31neKTpOHHBII

12. ®denepanbHOE areHTCTBO JKEIE3HOJOPOKHOTO TPAaHCIOPTa : OQUIIMATBHBIA CaWT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 3JeKTPOHHBIA.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIAITJIMHbI

KonTpons

U OLIEHKa pe3ylbTaToB

OCBOCHU

0011e00pa3oBaTeIbHON  TUCITUTUIAHEI

«buomorusay PACKPBIBAIOTCA YEPE3 NUCHUILIMHAPHBIC PE3YJIbTAaThI, HAIIPABJIICHHBIC HA (bOpMI/IpOBaHI/IC

O6H_II/IX KOMHCTCHHI/Iﬁ I10 pa3aciiaM U TEMaM COACPIKaHUA yqe6Horo Marcpuaia.

[Tpomexyrounas atrectanus B popme ouppepenyuposannozo 3auema.

Oomasi/npodeccuoHanbHast

Pa3znea/Tema T oeHOYHBIX MEPONIPUATHH
KOMIIeTeH U
Paznen 1. Kuaerka — | KonrponbhHas pabora
CTPYKTYPHO- «MonexynsipHbIi YPOBEHb
(pyHKIMOHAIbHASA OpraHHu3aIlH )KUBOT0»
eIMHHIIA }KHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. OO6mas | 3anonHeHHE TaOIUIIBI c
XapaKTePUCTHKA KU3HU OMKCaHUEM METOJIOB
MHUKPOCKOIIMPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3anonHenne Tabimuel  «Bxian
YUEHBIX B Pa3BUTHE OUOIOTHID)
3arnonHeHue CPaBHUTEIbHOU
TaOJIULBI CXOJCTBA W Pa3IUYMA
JKUBOTO M HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKyCCHSL IO
OK 02 (GyHKIMOHATBHAS BOIIPOCaM JIEKIUH
OK 04 OpraHu3aIus KIETOK Brimonnenue u 3aluTa
nabopaTopHON pabOThI
[IpakTuueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIEHUH C  Tpe3eHTalUeH,
MOJFOTOBJIEHHBIX IO TEPEYHIO
HCTOYHUKOB, PEKOMEHJOBAaHHBIX
npenoaaBaTesieM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTAIBHBINA ONPOC
OK 02 ¢byHkMoHanbHbIe (akTopsl | [IpakTHueckoe 3aHsTHE
HaCJIEJCTBEHHOCTHU
OK 02 Tema 1.4. O6men BeuecTB U | OPOHTANBHBIN ONPOC
IIPEBpalllCHUE DJHEPIHMM B | 3allOJIHEHUE CPaBHUTEIIbHOU
KJIETKE Ta0JIMLBI XapaKTEPUCTHUK THUIIOB
oOMeHa BeIIeCTB
OK 02 Tema 1.5. JKusnennsii | O0cyxneHue o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | nekuun
Meiio3 Pa3paboTrka  neHTBI  BpeMEHHU
JKU3HEHHOT'O IIMKJIA KJIETKH
Paznen 2. Ctpoenne wu | KonrponpHas pabora «CtpoeHue
(PYHKIIMHU OpraHu3zMa U QYHKIIUU OPTraHU3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCHUS
OK 04 Oprasusma
OK 02 Tema 2.2. @opmbl | DpOHTAIBHBIN OIPOC

Pa3MHOKCHHUA OpTaHN3MOB

3anonHeHHe TaOIUIBl ¢ KpaTKOM
XapaKTepUCTUKON U TNpumMepaMu
($hopM pa3MHOKEHHSI OPTAHU3MOB
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OK 01 Tema  2.3. Onrorenes | TectupoBanue
OK 02 pacTeHHUH, IKUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DPOHTANBHBIN ONPOC
OK 02 HacJaeqOBaHUsI TectupoBanue
OK 04 IIpakTrueckoe 3aHsTHE
OK 01 Tema 2.5. Cuemiennoe | TectupoBaHue
OK 02 HACJICIOBAHUE TTPU3HAKOB Pa3pabotka rioccapus
[TpakTueckoe 3aHaTue
OK 01 Tema 2.6. 3akonomepHoctu | TectupoBanue
OK 02 W3MEHUYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopus | @poHTaNBHBIN OIIPOC
OK 04 ABOJIIOIIMOHHOTO  yuyeHUs. | Pa3paboTka rimoccapust
Mukpo3BOIIOIHS Pa3paboTrka  neHTBI  BpeMEHHU
pa3BUTHS HBOJIFOLIMOHHOTO
yueHus
OK 02 Tema 3.2. Makpos3pomtonus. | OnieHruBaemMast TUCKyCCHS
OK 04 Bo3nukHoBeHHe U pa3Butue | PazpaboTka  JIGHTBI ~ BpeMEHHU
JKU3HU Ha 3emiie BO3HUKHOBEHHS UM  pa3BUTUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTaIbLHBINA OIIPOC
OK 04 YeJI0BEKa — aHTPOIIOTEHE3 Pa3paboTtka  neHTBI  BpEeMEHHU
MIPOUCXOXKICHUS YEJIOBEKa
Paznen 4. Dxonorus KontponbHas pabora
«Teoperuueckue aCTIeKTBI
HKOJIOT MM
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl KU3HU
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE CXE€M KpPyroBOpOTa
OK 02 COO0O0IIIECTBA, DKOCUCTEMBI BEILIECTB
OK 07 [IpakTHueckoe 3aHATHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKYCCUS
OK 02 riobanpHas skosornyeckas | TecrupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Bimstnue | TectupoBanue
OK 02 aHTpororeHHslx (akropos | [IpakTuueckoe 3aHsATHE
OK 04 Ha Ouocdepy
OK 07
I1K 1.3
OK 02 Tema 4.5. Bnustnue | OuennBaemasi JUCKyCCUS
OK 04 COIMAIIBHO-?KOJIOTUYECKUX | BoInmomHenune nabopaTopHOMH
OK 07 (dakTOpOoB  Ha  37I0pOBbE | PabOTHI
IIK 1.3 YeJI0BEKa
Pazgen S. bBuoaoruss B | 3amura Keiica: MpEIACTaBICHUE
JKH3HH pE3yJIbTaTOB  PELIEHUs  KEMCoB
(BBICTYTIJIEHUE C MPE3EHTAINEl)
OK 01 Tema 5.1. buorexHonoruu B | BeimonHeHue keiica Ha aHaIu3
OK 02 KU3HH KaXKJI0TO nH(popMaluu 0 Hay4YHBIX
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OK 04 TOCTHIKEHUSIX B oOJactu

IIK 1.3 TeHETUYECKUX TEXHOJIOTHH,
KJIETOYHOM WH)XEHEPHH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MpeJICTaBICHHE pe3yabTaToOB
pEeLIEHHUs KEWCOB

OK 01 Tema 5.2. buorexHonoruu B | BeimosiHeHne keiica Ha aHanu3

OK 02 IIPOMBILIECHHOCTH uHpopMaun 0 pa3BUTUU

OK 04 MIPOMBIIIICHHBIX OMOTEXHOJIOTHH,

K 1.3 MPECTaBICHUE pe3yJIbTaTOB

pelIeHus KecoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaJUIUOHHbIE 0e3 MPUMEHEHHs] MYJIbTUMEAUMHBIX CPEICTB U 0€3 pa3/IaTOuHOro
MarepHaa;

- IEeMOHCTpaIus y4eOHbIX (PHIbMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYX/IEHUS TOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOIIPOCAM;

- CaMOCTOSTENIbHBIEC U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmeue npenooasamens Kak cyoOvekma ¢ 00yY4aiowuMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHBIE H HHTEPAKTUBHbIE:

- aKTHBHBIC U MHTCPAKTUBHEIC JICKIINU;

- pabora B rpymmax;

- yueOHasi IUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPYECKHE 3a/IaHUS;

- KpyTJble cTOJIbl (KOH(EPEHILIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENINA;

- peleHne MpoOJIEeMHBIX 3a7ay;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJ] MOJIYJILHOTO O0yUCHHUS,

- 0OyueHme ¢ MCIOJIb30BAaHIEM KOMITBIOTEPHBIX 00yYarOIIUX IPOrpaMMm;

(83aumooeticmeue npenodasamens kKak cyovekma ¢ 0OYVUAIOWUMCA KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMelbHOCIU).
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