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1 TTACHOPT PABOYEW IMPOT'PAMMbBI YYEFHOM JIUCITUTIJIMHBI

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast nporpamma yuebnoit mucturummabl OY 110 Bronorus sBiaseTcss 4acThi0 MPOTrPaMMBbI
cpennero obmiero oo6paszoanus mo crenuaabHocTH CIIO 08.02.12 CTpouTenbCTBO W AKCIUTyaTaIus
ABTOMOOWMIIBHBIX JIOPOT, a3POJJPOMOB H TOPOJICKHX MyTeH COOOIIECHUSI.

[Ipu peanmuzanuu pabodell mporpaMmbl MOTYT HCHOJIB30BATHCS pPa3UYHbIE 00pa3zoBaTeiIbHbBIE
TEXHOJIOTUH, B TOM YHUCJIE€ TUCTAHIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH, JIEKTPOHHOE 00yUYEHHE.

Pabouas mporpamma yueOHou auctumumasl OY][.10 buonorus moxxer OBITH MCIOJB30BaHA B
npodeccCHoHABEHOM MOATOTOBKE, MEPEIOATOTOBKE U MOBBINICHUU KBATU(UKAIINH.

1.2 Mecto yueOHol qnucuniuinabl (mpeamera) B ctpykrype OIIOII-TIIIICC3:

B yuae6nbix manax OITOII-TIIICC3 yuebnas aucrummHa (npeamet) OY1.10 buosorus BXoauT
B COCTaB OOIMX y4EOHBIX MPEAMETOB, GOPMUPYEMBIX U3 00s3aTENBbHBIX MpeaMeTHbIX obmacteir PI'OC
cpennero obmero oOpaszoBanus, st crenuanbHocTed CIIO. C yuérom mnpoduis ocBamBaeMoOi
CHEeIUAaIbHOCTH JIaHHAas yueOHas AUCHUIUIMHA (MIPEeAMET) peanusyercs Ha | Kypce.

1.3 Ilnanupyembie pe3yJabTaThl 0CBOEHHUS Y4eOHOI JUCHUNIMHBI (IpeaMeTa):

1.3.1 Heab y4yeOHO# AUCHUNIMHBI (IpeaMeTa):

dbopMUpOBaHUE Y O0YJAIOMIMXCS MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATBLHOW OpPTraHU3aIiH
JKUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI IIPHHSATHS PEIICHUA B OTHOLIEHUH 0OBEKTOB KUBOW ITPUPO/IBI
U B HpOI/I3BOI[CTBCHHI>IX CI/ITyaIII/IHX.

1.3.2 B pe3yabTarte ocBOeHUsI YUeOHOM TUCUMILIMHBI (MPeaMeTa) 00y4aromuiics 10/15KeH

yMeTh:

- OIIPCACIIATL KHBBIC OOBEKTHI B npupoac; NnpoBOAUTH Ha6JIIOI[€HI/I$I 3a 3KOCUCTEMaMHu OJIA
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX M3MEHEHHH, MHTEPIPETHPOBATh PE3yJIbTaThl HAOIIOICHH

— TpOBOAMUTH  MpOCTEHIIMEe  OUOJNOTMYECKHE  OKCIEpUMEHTAIbHBIE  HCCIENOBAaHUS  C
co0JII0ICHUEM TTpaBHII O€30MaCHOT0 00palleHUsI C 00bEKTaMU U 000PYI0BaHUEM;

—  HCIIOJIb30BaTh HH(POPMALIHNIO OMOIOTHYECKOT0 XapaKTepa U3 pa3InyHbIX HICTOYHHUKOB;

—  IIPOTHO3MPOBATH MOCIEACTBUSA CBOCH NEATEIIBHOCTU 10 OTHOILLIEHHUIO K OKPYXKarolleh cpene,
COOCTBEHHOMY 3/10pPOBBI0; 0OOCHOBBIBATh U COOJIIOJATh MEPHI MPOMUIAKTUKY 3a00IEBAHUI;

3HATH:

— cTpoeHHe, MHOrooOpasne U OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOIO YPOBHS OpraHU3alluH,
3aKOHOMEPHOCTH MPOTEKAaHHUsI OMOJIOTHYECKUX IPOLIECCOB M SIBIIEHUI B OKpY’KaloLIel cperie, eNOCTH Y0
HAaYYHYIO KapTHHY MHpPA, B3AaUMOCBA3HU U B3aUMO3aBUCUMOCTH €CTCCTBCHHLIX HAYK;

— 3HAUYUMOCTh JOCTHXKEHMH OHMOJOrMYecKOod HayKd U TEXHOJOTHMM B INPaKTHYECKOU
JeSTeIbHOCTH YEJIOBEKA, Pa3BUTUH COBPEMEHHBIX MEAULIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOJIOTHH.

1.3.3 Ilnanupyembie pe3yabTaThbl 0CBOCHHUS Y4eOHON JUCHUILIMHBI (peaMeTa):

BT AT—— H.]'llaHl/lpyEMl)le pe3yJibTaThl 00y4eHHus ;
Oo0mme JAucuuniinHapHbie
OK 01. BeiOupats B 4acTu TPYAOBOIro | chOpMUPOBAHHOCTh 3HAHHM O MecTe U
CHOCOOBI pelieHus 3a1a4 | BOCUTAHUS: poiiu GUOJIOTMM B CHCTEME HAy4yHOTO
npogeccuoHaTbHON - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; (byHKIMOHATIBHON
NesITeIbHOCTH LIEHHOCTH MacTepCcTBa, | TPAMOTHOCTH YeJIOBEKa JI pPEeLIeHUS
IIPUMEHUTEIBHO K TpynoJitooue; AKHU3HEHHBIX MPoOIeM;
Pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTh K aKTHUBHOM | c)OPMHUPOBAHHOCTh YMEHHUS

VYka3bIBarOTCs JTUYHOCTHBIE W MeTanpeaMeTHble pe3ynbratel u3 ®I'OC COO (B mocneaneit pemaknuu ot 12.08.2022) B
oTriaroibHOi Gopme, hopMupyemblie 0011e00pa3oBaTeIbHEIM YIEOHBIM ITPEAMETOM
2 lucuMILIMHAPHBIE PE3YJIbTAThl YKa3bIBAIOTCS B COOTBETCTBHM C MX TONHBIM TiepedneM Bo ®I'OC COO (B mocreneit
penaxuuu ot 12.08.2022)




TEATENIFHOCTH  TEXHOJIOTHYECKOH
U COIMAIBbHOW HAalpaBIEHHOCTH,
CIIOCOOHOCTH MHHINHPOBATD,
IUTAHUPOBAaTh U CaMOCTOSITEIIEHO
BBITIOJIHSTH TAKYIO JICATEIBHOCTD;
- MHTEpEC K pa3juyHbIM cdepam

npodecCuoHAIbHON
NeSTEIILHOCTH,

OBnaneHue YHUBEPCATbHBIMHU
y4eOHBIMU MO03HABATEIILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYeCKHe
nelcTBHA:

- CaMOCTOSITEJIbHO
dhopmynupoBaTh u
aKTyaJlu3UpoBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBII
MPU3HAK WM OCHOBaHUA IS
CpaBHEHHUA, KIacCUPUKAIUU U
0000IIICHHUS;

- OINPEAEIIATH LENIH IEATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
UX JOCTUKEHUS;

- BBIIBIISAITH 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
NeSTeTbHOCTb, OIICHUBATh
COOTBETCTBHUE pEe3ynbTaTOB
LeTISIM, OIICHUBATH PHUCKH
MOCJIE/ICTBUH IESTEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHHE npu pereHnn
YKU3HEHHBIX TTPOOIEM

0) 0a3oBbIe HCCIEA0BATEILCKHE
JleliCTBUA:

- BIaJeTh HaBbIKAMHU Yy4eOHO-
HCCIEA0BATENIBCKON U MPOEKTHON

JeSITeNIbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISIBJIAITh MPUYUHHO-
CIIeZICTBEHHBIC CBSI3U u
aKTyallu3UpPOBATh 3amaqy,
BBIJIBUT'aTh THIIOTE3Y €€ PCIICHUA,
HaXOJUTh apTryMEHTBI TUIS
JI0Ka3aTeIbCTBa CBOMX
YTBEPKACHHIH, 3a/1aBaTh

rapaMeTpsl 1 KPUTEPUU PELICHHUS;
- QHAJIM3UPOBATh IIOJYyYEHHBIE B
xone peleHus 3a1a4u
pe3yJbTaThl, KPUTHYECKH

pacKpbIBaTh CoJIepKaHHe
OCHOBOIIOJIATAIONINX ~ OMOJIOTHYECKUX
TEPMHUHOB W TIOHSATHI: YXU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHU3M,  BHII,
TOMYJISIIKSI, JKOCHCTEMa, OHOIIEHO3,
ounocdepa; MeTaboII3M (oOmeH
BEIIECTB M TPEBPAlICHUE DHEPIHUN),
romMeocras (camoperymnsius),
OMoCcHHTE3 Oeika, CTPYKTYpHas
OpraHu3aIus KHBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJsus,
CaMOBOCIIPOU3BEICHUE (PETIPOLYKIUS),
HACJIEICTBEHHOCTD, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh cojiepxKaHue
OCHOBOIIOJIAralolux  OMOJIOTHYECKUX
TEOPUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHO1, MYyTalMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0XKICHUS
YKU3HU U YEJIOBEKA;

c(hOpPMHUPOBAHHOCTH YMCHHUS
packpbIBaTh OCHOBOIIOJIATr Al INE
OMOJIOTHYECKUE 3aKOHBI u
3aKOHOMEPHOCTH (T. Menpens,
T. Moprasa, H.N. Baswuiosa,

. I'exkkensa, ®. Mrwomnepa, K. bapa),
TPaHMIIBl UX MPUMEHUMOCTH K YKUBBIM
cucTeMam;

MpuoOpeTeHrne OmbITa PUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOT'0
TO3HAHMS, UCTIOJIB3YEMbIX B OUOJIOTHH:
HAOMIOJIEHUST ¥ OMHUCAHHS  JKUBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3alu u MIPOBEICHUS
OMOJIOTUYECKOTO HKCIIEPUMEHTA,
BBIJIBUKEHUSI  TUIOTE3,  BBISIBICHUS
3aBUCUMOCTH MEXJy HCCIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOTYYEHHBIX
pe3ynbTatoB U (OpMyIMpOBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAYUYHBIX
MOHSITUHI, TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHHUS BBIICISTH
CYIIECTBEHHBIC TPU3HAKA BHUPYCOB,
KJIETOK  MPOKapuOT U  JYKApUOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
9KOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BeIECTB M TMpPEeBpaIICHUS
SHEpPrud B  KJeTke, (OTOCUHTE3A,
MJJACTUYECKOTO U DHEPreTUYECKOro




OIICHUBAaTb HUX AJOCTOBCPHOCTD,
NpOTHO3UPOBATHL HU3MCHCHUC B

HOBBIX YCIIOBUSIX;

- yMeThb NEPEHOCHTh 3HAHUS B
M03HABATEIBHYIO u
MIPAKTUYECKYIO o0nacTu
JKU3HECATeIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCTeH;

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

- CIOCOOHOCTh MX HCHOJIH30BaHUS
B ITO3HABATEIFHON M COIIMAJIbHOMN
MpPaKTUKE

o0OMeHa, XeMOCHHTEe3a, MUTO3a, Meii03a,

OILTIO/IOTBOPEHHS, pa3BUTHS u
Pa3MHOXKCHHS, WH/IUBUIYaJILHOTO
pa3BUTHd oOpraHu3Ma (OHTOT€HE3a),
00pBOBI 3a CyIIIECTBOBAHUE,
€CTECTBCHHOT'O otOopa,
BU1000pa30BaHUs,

MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHEHTOB IKOCHCTEM,
AHTPOITOTEHHBIX U3MEHCHU I B
9KOCHCTEMAX CBOCH MECTHOCTH,

KPYroBOpOTa BEIIECTB M IMPEBpaIlCHHE
SHEpPruu B buocdepe;
C(OPMHPOBAHHOCTh YMEHHUSI peElIaTh
OMONIOTMYECKHE 33/1a4d, COCTaBJIATh
TCHOTHIIMYECKUE CXEMbBI CKPCIUBAHHS
JUIS  Pa3HBIX THUIIOB HACJCIOBaHHS
NPU3HAKOB y OPraHU3MOB, COCTaBIIATH
CXEMBI TIepeHOCa BEUIECTB U SHEPTUH B
9KOCHCTEMaXx (IIEeMH MUTAHUS, TUIIECBbIC
CETH)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEIICTBA
MOKCKA, aHaTN3a U
HWHTEPIIPETAIIAH
nHpopManuu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JIJIS
BBITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOMI
JeSATEIIEHOCTH

B o0sacTH HEHHOCTH HAY4YHOIO
NO3HAHMSA:

- c(OPMHPOBAHHOCTh
MHPOBO33PEHHS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu " 00I11eCTBEHHOM
MIPAaKTUK{,  OCHOBAaHHOIO  Ha
auasnore KYJBTYP,
CIOCOOCTBYIOLIIETO  OCO3HAHHIO
CBOET0 MECTa B IOJIMKYJIBTYPHOM
MHpE;

- COBEPILUECHCTBOBAHUE SA3BIKOBOM
U YUTATEIbCKOM KYJIBTYpHl Kak
CpPEACTBA B3aUMOJECHUCTBUSA MEKIY
JIIOIBMHU U II03HAHUS MUDA;

- OCO3HaHWE ILIEHHOCTU HAY4YHOU
JEeATEIbHOCTH, TOTOBHOCTB

OCYIIECTBIISITh  NMPOEKTHYIO U
HCCIIEI0BATENBCKYIO
NeSTeNIbHOCTh WHAMBHUIYyAIbHO U
B IPYIIIIE;

OBnanenue YHUBEPCAITbHBIMHU
y4eOHBIMU MI03HABATEJILHBIMU
JNEUCTBUSIMU:

B) padoTta ¢ nHpopManmeii:

- BJIAACTb HaBBbIKaMH IOJYUCHUA
uHbOpMAlMM U3  HMCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIIATh TOMCK, AHAJM3,

c(hOpMUPOBAHHOCTh yMEHUMI
KPUTUYECKH OLIEHUBATh HH(GOPMAIIUIO

OMOJIOTUYECKOT0 coJiepKaHus,
BKJIIOYAIOLIYIO [ICEBAOHAYYHbIC 3HAHUS
U3 DPa3IUYHBIX MCTOYHHUKOB (CpeAcTBa
MaccoBod  HMHQOpMaIMH,  HAy4HO-
HOIYJIIPHBIE MaTepHabl);
HUHTCPHIPECTUPOBATE ITUYCCKUC ACIICKTHI
COBPEMEHHBIX UCCIIEIOBaHUM B
OMOJIOruY, MEAUILIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0anbHble
JKOJIOTUYECKHE poOIIEMbI
COBPEMEHHOCTH,  (OpPMHPOBATH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3HILIHIO;

c(OPMHPOBAHHOCTh YMEHUH CO37aBaTh
COOCTBEHHBIE IMUCHBMEHHBIE U YCTHBIE
COOOILEHHs] HA OCHOBE OMOJIOTMYECKOH
nHpopmanuu u3 HECKOJIBKUX
HUCTOYHHUKOB, I'PAMOTHO HCIIOJIb30BAaTh
MOHATUMHBIN anmapaTr OuoJIoruu




cHuCTEMaTu3alunIo u

HWHTEPIPETAIIIO uHbOpMaITUU
pa3nUYHBIX BUIOB U (opm
IIPE/ICTaBICHMUS;

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

uHpOpMaIHU u EJICBOM
ayJIUTOPHH, BEIOMpast
ONITUMAITLHYIO bopmy
MIPE/ICTABJICHUS U BU3yaTH3aIUH;

- OICHHMBAaTh JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManmu, ee

COOTBETCTBHE  MPABOBBIM  H
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIb30BATh cpencTaa
WH(POPMAIIMOHHBIX u
KOMMYHUKAIIHIOHHBIX TEXHOJIOTHH
B peleHnH KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpPraHM3alMOHHBIX  33ga4 ¢
coOIroieHNEM TpeOoBaHUI
SPrOHOMHKH, TEXHUKH
0e301aCHOCTH, TUTHCHEI,

pecypcocOepexeHusi, MPaBOBbIX U
ATUYECKHUX HOPM, HOpM
HH(POPMaIMOHHOM 06€30MMacHOCTH;
- BJIAJICTh HaBBIKaMHU
pacro3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALMOHHON
0€30I1aCHOCTH JIMYHOCTH

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

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIPEENECHHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COLIMAJIbHON JESATEIBHOCTH;
OBinajgeHne yHUBepCcAIbHBIMH
KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

0) coBMeCTHas 1eSITeJIbHOCTD:

- TOHHMMaTh MW UCIHOJb30BaTh
MIPEUMYIIECTBA KOMaHJHOW U
WHIUBUAYAIbHON paboThI;

- TIPUHHUMATH LEIU COBMECTHOMN
NesITeNIbHOCTH, OPTaHNU30BbIBaTh U
KOOPJAMHUPOBATh JIEHCTBUSA IO €€
JOCTUKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUM, pacIpeneisaTb poiid ¢
y4eTOM  MHEHUH  YYaCTHHKOB
o0CyX/1aTh pe3yIbTaThl
COBMECTHOM paboThI;

- KOOpJMHUPOBATb W BBINOJIHATh

npuoOpeTeHre  OmblTa  MPUMEHEHHS
OCHOBHBIX METOJI0B HAy4YHOTO
MIO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHH:
HaOJIIOJIGHUsT W ONHCAHUS  JKUBBIX
CUCTEM, IIPOLECCOB U  SIBJICHMII,
OpraHu3aluu u IIPOBEJCHUS
OHMOJIOTNYECKOTO HKCIIEPUMEHTA,
BBIIBWJKEHUSI  TMIIOTE3,  BBISIBJICHHUSA
3aBUCHUMOCTH MEXJy HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOJTy4YEeHHBIX
pe3ynbTatoB U (POpMYIMpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM Hay4YHBIX
MIOHSATUN, TEOPUN U 3aKOHOB




paboTy B YCIOBHSX pPEaJbHOTO,

BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYHIIECTBIISITh  MO3UTHUBHOE
CTpaTermuecKoe TOBEJICHUE B
Pa3IMYHbIX CUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpaXkeHue, OBITH
MHUITUATABHBIM

OBiajgenne yHUBepCAIbHBIMH

peryJATUBHBIMH JeHCTBUSIMMU:
r) NpUHATHE ce0si M JPYrux
JI0aein:

- NpUHUMATh  MOTHUBBl U
apryMEHTBhl [JPYrux JIIOAEH IIpU
aHaiuse pe3yJIbTaTOB
JeSATEIbHOCTH;

- TIpU3HABaTh CBOE MPABO U MPABO
JPYTHX JIFO/ICH Ha OIIHOKH;

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMATh MHP C  [O3HIUH
JPYTOro 4YeJoBeKa

OK 07. CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Kalolleu Cpebl,
pecypcocOepexeHmIo,
MIPUMEHSTh 3HaHUsI 00
M3MEHEHMHU KJIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B Ype3BbIUaiiHBIX
CUTYaIUsIX

B o6sacTH 3K0/10rMYECKOTO
BOCIIUTAHHSA:

- c(hOpMHUPOBAHHOCTH
9KOJIOTMYECKOHN KYJIBTYDBI,
MMOHMMAaHHUE BIUSHUS COLIMAIIBHO-
SKOHOMMUYECKHUX TIPOLIECCOB Ha
COCTOSIHUE IIPUPOTHOMN 51
COLIMAJIbHOW Cpebl, OCO3HAHUE
rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOo0IieM;

- IJIaHUPOBAHHE U
OCYIIIECTBJICHUE  JCHUCTBUM B
OKpY)KaIoIllel Cpefie Ha OCHOBE
3HaHUSA  LEeJIed  yCTOMYUBOIO
pa3BUTHUS YEJIOBEUECTBA;
AKTHUBHOE HENPHUATHE JIEUCTBU,
MIPUHOCALINX BpPEI OKpYKaroLen

cpene;

- yMeHue IIPOTHO3UPOBATH
HeOJIaronpusiTHbIE

JKOJIOTUYECKHE IIOCJIEICTBUS
MpEeATTPUHUMAEMBIX JIEWCTBUH,
MpeAOTBPAIIATh UX;

- pacimpeHue OIbITa
NEeATEIbHOCTH JKOJIOTUYECKOU
HaIlpaBJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COLIMAIbHON AeITEIbHOCTU

c(hOpPMHUPOBAHHOCTH YMEHHUS
OPUMEHATh TOJy4YCHHbIC 3HAHUS I
00BSICHEHHS OHMOJIOTMYECKHUX
MPOIIECCOB W SIBJCHUM, NI TPHHATHUS
MPAKTUYECKUX peLIeHuit B
MMOBCEIHCBHOM  JKHU3HHU C  IICNBIO
oOecreyeHrnss 0E30IIACHOCTH  CBOETO
3I0pOBbS M 3JI0POBbS OKPYKAIOIINX
JoJIeH, COOJII0ICHHS 3I0pOBOT0 00pas3a
YKU3HU, HOPM TPaMOTHOTO TIOBEJICHUS B

OKpY)Kalolllel  MNPUPOAHOM  Cpele;
MOHUMaHUe HEOOXOIUMOCTHU
MCIIOJIb30BaHUSA JOCTHKEHUI
COBPEMEHHOM ounonorun u
OMOTEXHONOTHI ISl PalMOHAIBLHOTO
MIPUPOJIOTIONE30BAHUS




I[IK 5.3. OcyuecTBisiTh

aHaIu3 CTPOUTENBHBIX
MIPOLIECCOB u
MIPOU3BOICTBEHHBIX

onepanuii Ha

CTPOUTCIIbBHOM YYACTKC

- c(hOopMUPOBAHHOCTH yMEHUS Ha OCHOBE beneparbHOTO
KJIACCU(UKANMOHHOTO KAaTaJloTa OTXOJIOB OIPEAETSATh KIACC OMACHOCTH
OTXOJIOB; arperaTHoe COCTOSSHHE W (U3UYECKyrd (OopMy OTXOJIOB

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

dhopmynupoBaHue BBIBOJOB (IIMCBMEHHO) C HCIOJB30BAaHUEM HAYYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;

- c¢(hOpMHUPOBAHHOCTh YMEHHS aHAIW3UPOBATh MHGOPMAITUIO O HAYYHBIX
JOCTIDKEHHMSIX B 00JacTH TIEHETHMYECKUX  TEXHOJOTMH, KJIETOYHOM
WH)KEHEPHUH, TTUIIEBBIX OMOTEXHOJIOTHH;

- chopMHUpPOBAaHHOCTL YMEHHSI aHATU3UPOBATH WH(OPMALUIO O PA3BUTHH
MIPOMBINIJICHHBIX OMOTEXHOJIOTHI M MX IPUMEHECHUH B J)KM3HU YEJIOBEKA




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOU JJUCIIUIIJIMHBI (TPEJIMETA)

2.1 O0beM yueOHON AMCUMIIMHBI (TIpeIMeTa) U BUABI Y4eOHOi padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MakcumasnbHasi ydyeOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pasoBaTeIbHOI NPOrpaMMbl YU4eOHOI 1M CUMIIMHBI (TPeaMeTa) 61
B T.U.
OcHoBHOe coJep:kaHue 43
B T.U.
Copep:xanue yueOHOro MaTepuana 33
MIPaKTUYECKHUE 3aHATUSI 8
nabopaTopHbIE 3aHATHUS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHNE 12
B T.U..
TeopeTuieckoe oO0yueHue 2
MPaKTUYECKHUE 3aHATUSI 8
nabopaTopHbIE 3aHATHS 2
KonTponbnas padora 4
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B opme 2

oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTnueckmii I1aH U coaepxkanue ydeonoii rucuumiunsl OY .10 BUOJIOTI'UA

®opmupyemMble
HaumenoBanue Conep:kaHnue y4eOHOT0 MaTepHuaJia, IPaKTUYeCKUE U J1a00paTOPHbIE 3aHATHS, Oo0bem
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst yacop | ‘O LmeTeHIMM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KiteTka — cTpyKTYPHO-(DYHKIMOHAJIbHASI € IMHUIIA )KUBOT O 16
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHBIE OTpaciau Ouosornveckux 3HaHWid. CBsi3p OMONOTMM C JAPYrUMH HAayKaMH: OMOXHMUS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u ap. Ponb u MecTto 6uoiaoruu B GOpMHUPOBAHUN COBPEMEHHOM
KU3HU HAayyHOW KapTUHBI MHMpa. YPOBHM OpraHu3aluu XKuBoil marepuu. OOuias XapakTepUCTHKA >KU3HH,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIIETOK

CamocrosiTeibHas padora odyuyarommxcs Nel 1

1. 3anonHeHue TaOMUIBI C ONMCAHUEM METOJOB MHUKPOCKONMPOBAHUS C HUX JOCTOMHCTBAMHU H

HEeJ0CTaTKaMH.

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

3. 3anonHeHrne CpaBHUTEIHHON TaOJIUIIBI CXOJICTBA U Pa3IMUUi )KMBOT'O U HEKHUBOTO.
Tema 1.2. 4 OK 01
CTpykTypHO- Conep:xxanue yueOHOro MaTepuaJia 1 OK 02
(pynkuuonanbHas Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
opraHusanus KJICTOYHOW TEOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHYECKHH.
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHEe NPOKapHOTHYECKON KieTku. CTpoeHue

syKapuoTHueckoil kietku. Hekiierounsle popmbl )kU3HH (BUPYCHI, OakTeprodarm)

IIpakTunyeckoe 3ansitue Nel 1

Bupycubsle u OakrepuanbHble 3a0oneBanus. OOmMe MPUHLIMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHS] AHTHOMOTHKOB.

Ilpeocmasnenue ycmmuvix coobweHuii ¢ npezenmayuel, NOO20OMOBIEHHbIX NO NEPEeyHI0 UCMOYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnas paGora Nel 2

CtpoeHue KJIEeTKH (pacTeHHUs, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIOUYEHHS (Kpaxmay, KapOTHHOUIBI,

XJIOPOTIJIACThI, XPOMOILIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOIro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHass Tteopuss T. Moprana. CtpoeHne XpomMocoM. XpPOMOCOMHBIM Ha0Op KIJETOK,
(axTops! TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, FAIUIOWAHBIA U JTUIUIOMAHBIN Habop. HykienHoBble
HacjaeacrBeHHocTn | kuciotel: JIHK, PHK Haxoxnenue B KieTke, uX cTpoeHue M GYHKIMH. MaTpUYHBIC IMPOIECCH B

KJIIETKE: peIuTuKanus, OnocuHTe3 Oemnka, penapanus. [ eHeTHYecKuii KoJl M ero CBONCTBA

IIpakTuyeckoe 3anaTHe Ne2 2

Pemenue 3a1au Ha onpenenaeHue M0CIe0BaTEIbHOCTH HYKJIEOTH/10B, aMUHOKHCIIOT B HOPME U B CiIydae

M3MEHEHUs NoclIeIoBaTeNbHOCTH HyKieoTuaoB JJHK
Tema 1.4. 2 OK 02
O0MeH BewecTB H Coaep:xxanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsiTue Metabonu3M. ACCUMMWISIIMS U AUCCUMUJISIUS - JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
JHEPI'MH B KJIETKe BEIIECTB: aBTOTPOGHBIM © TerepoTpodHbIN, a’poOHBIA M aHa’dpoOHBIA. [lmacTudeckuii 0OMEH.

dorocuHTE3. XEMOCHHTE3

CamocrosiTeibHast padoTa odyuyarommxcs Ne2 1

3anojaHeHne CPaBHUTEIbHOM TaOJIMIIbl XapaKTEPUCTUK TUIIOB OOMEHA BELIECTB
Tema 1.5. 2 OK 02
Ku3nennsrii unksa | Comep:kanue y4e0HOro MaTepuasa 1 OK 04
KJ1eTKd. Murto3s. Kiterounslii 1uki, ero mepuoabl. MUTO3, €ro CTaJuyd M NPOUCXOJALIME IMPOILECCHl. bronorndyeckoe
Meiio3 3HaueHue Muro3za. Meiho3 u ero craguu. IloBenenue xpomocom B Meinose. KpoccuHrosep.

bronornyecknii cMbICI Meio3a

CamocrosiTeibHasi paboTa o0yuarommxes Ne3 1

Pa3paboTka 1eHTHl BpEMEHH KU3HEHHOTO 1IUKJIA KJIETKU
KonTpouabnas MonexysapHbIi ypOBEHb OPTaHU3ALMH KUBOTO 1
pabora
Pa3nesn 2. Ctpoenue u pyHKIMH Opraiusma (Bcero) 18

(14+4)

Pa3nea 2. Ctpoenue u pynkunu opranusma (1 cemectp) 14
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copaepixanue ydyeOHOro MmaTepmaJia: 1 OK 04

MHOroKkjaeTOYHbIE OpraHu3Mbl. B3auMOCBSI3b OpPraHoOB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas opranusma U ero noJiJiep>kaHue B Mpoliecce )KU3HEAEITeIbHOCTU
Tema 2.2. 3 OK 02
DopMbl CopaepxxaHue yueOHOro MaTepuasa 2

11



Pa3MHOKeHUsl @dopMbl pa3MHOXKEHHUSI OpraHu3MoB. becronoe u mnonoBoe pa3MHOXeHHe. Buasl Oecrionoro
OpPraHu3MoB pasmMHoOxeHus. IlomoBoe pa3MHoOkeHue. l'ameroreHe3 y >KMBOTHBIX. CIiepMaTOreHe3 U OOIEHE3.

CrpoeHue nos0BbIX K1eTOK. OmIon0TBOpEeHnE

CamocrosiTeibHas padora o0yuyarommxcs Ned 1

3arnosHeHHEe TaOIMILIbI ¢ KPATKOM XapaKTepUCTUKON U mpuMepaMu (JopM pa3MHOKEHHsI OpraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOr0 MaTepuaja 2 OK 04
pacreHmi, WNuiuBrayanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOproHaTBHBINA NEPUOI.
KUBOTHBIX U Craguu nocTsMOpPHOHAIBHOTO Pa3BUTUS Yy KHMBOTHBIX M dejoBeka. [IpsMoe m HempsiMoe pa3BHUTHE.
YeJ10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHUu
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yuyeOHOro MaTepuasa 2 OK 02
HaCJ1e0BaHUA OcHOBHBIE TOHSTHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHusi Tamer. 3akoHsl [. Menuaens OK 04

(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpeluBanue). B3anmoaelicTBie reHoB

IpakTuyeckoe 3ansitue Ne3 2

Pemenue 3a1a4 Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX IIPU3HAKOB IIPH MOHO-,

Y-, TOJUTHMOPUIHOM U AHAIM3HPYIOIIEM CKpEIIMBAaHUM, COCTaBJICHUE T'€HOTUIIMYECKHUX CXEM

CKpEILMBAHHUS
Tema 2.5. 4 OK 01
Cueniennoe Copnepxanue yueOHOIro MmaTrepuasa 2 OK 02
HacJle/l0OBaHue 3akonbl T. Moprana. CuermsieHHOe HaclelOBaHHWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLETIJIEHHBIX C [T0JIOM

IIpakTuyeckoe 3ansaTHe Ned 1

Pemenne 3amau Ha oOIpeneicHHE BEPOSTHOCTM BO3HUKHOBEHUS HACIIECICTBEHHBIX IPHU3HAKOB IpHU

CIETUIEHHOM HACJIEI0BaHUH, COCTABICHNE TeHOTUITNYECKUX CXEM CKpPEIIMBAHUSI

CamocrositeibHas padora o0y4yarommxcs NeS 1

Pa3paboTka rnoccapus

2 cemecmp 42

Paszgea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3aKOHOMEPHOCTH Conep:xaHue y4eOHOro MaTepuasa 2 OK 02
H3MEHUYHBOCTH N3MeHUMBOCT, MNpPHU3HAKOB. BHIBI M3MEHUYMBOCTH: HACIEACTBEHHAs W HEHACIEIACTBEHHAsA. 3aKOH OK 04

TOMOJIOTHUECKUX PSIOB B HacleAcTBeHHOW u3MmeHunBoctu (H.M. BaBuioB). MyranumoHHas Teopus
M3MEHYMUBOCTH. Buabl MyTaiuii 1 IpuYrMHbl UX BO3HUKHOBeHMs. Kaprotun yenoBeka. HaciencrBeHnbie
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3a0oyeBanusg 4ejoBeka. ['eHHBIE U XPOMOCOMHBEIC Oosie3Hu 4enoBeka. boae3nu ¢ HaCHeHCTBeHHOﬁ
npeaApacIioJIOKCHHOCTBIO. 3HadecHUE MEIUIIMHCKOM TE€HETUKU B npeaoTBpalicCHM M JICUCHUU
FeHEeTUYECKHX 3a00JIeBaHUI YeI0BEKA

IIpakTHyeckoe 3ansaTue NeS 1

Pemennie 3amau Ha omnpeaeneHue TUIMAa MyTallMd MpU Iepefadye HaCIEICTBEHHBIX IPU3HAKOB,

COCTaBJICHUE TeHOTHITMYECKUX CXEM CKpEIIMBaHUS
KonTpoabnas Crtpoenue u GyHKIIMH OpraHu3Ma 1
padora
Pa3nen 3. Teopusi 3BoJIOnMH 9
Tema 3.1. UcTopus 3 OK 02
IBOJIIOIIUOHHOT0 Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04
YUYEHHS. [TepBbie »BomtormonHble koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonuonHas TeopwHs
MukposBoonus Y. NapBuna. CuHTETHYECKAs TEOPHs IBOJIOLUU U €€ OCHOBHBIE MOJIOKEHUSI.

MuxposBomtonust. [lomynsimust Kak »lIeMEHTapHas €AWHWIA SBOJIOUWHU. | e€HEeTHYeCKHe OCHOBBI

SBOJIIOIMH. JJeMEeHTapHble (akToOpbl 3BONMIONMH. EcTecTBeHHBI 0OTOOp - HampaBisIOIIMA (hakTop

HBOJIOIMH. BuooOpa3oBaHue Kak pe3yabTaT MHKPOIBOIIOIHH

CamocrosiTeibHas padora odyuarommxcs Ne6 1

Pa3pabotka rioccapus

Pa3paboTka JeHThl BpeMEHU Pa3BUTHUS IBOJIOIMOHHOTO YUEHUS
Tema 3.2. 3 OK 02
MakposBoionusi. | Cogep:kanue yueOHOro MaTepuasia 2 OK 04
Bo3HuKHOBeHHE 1 MakposBomorus. DopMbl ¥ ocHOBHBIE HampaBieHuss Makpossomonuu (A.H. Cesepuos). Ilytu
pa3BUTHE )KM3HU HA | JOCTWIKEHUS OMOJIOrHdeckoro nporpecca. CoxpaneHue 6mopazHooOpa3us Ha 3emiie.
3emure ['unoTe3sl U TeopuM BO3HWKHOBEHUS >KU3HH Ha 3emiie. [losiBleHne mepBhIX KIETOK W MX IBOIIOIUA.

[TpokapuoTel W SyKapwOTHL. [IpoMCXOXKAEHHWE MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHHE

OCHOBHBIX I[apCTB DYKapuOT

CamocrosiTeibHas padora odyuarommxcs Ne7 1

Pa3paboTka neHTHl BpeMEHH BOSHUKHOBEHHUS U PA3BUTHS JKU3HH Ha 3eMIie
Tema 3.3. 3 OK 02
IIponcxoxnenne Conep:xanue yueOHOro MaTepuaJia 2 OK 04
YeJI0BCKA — AHTpononiorusi — Hayka o 4enoBeke. CHcTeMaTndeckoe MoyioKeHne desioBeka. CXOJICTBO M OTJIMYHUSA
AHTpOIIOI'¢HEe3 YeJI0BEKa C )KMBOTHHIMU. OCHOBHBIE CTaIMM AHTPONOTE€HE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKa.

YenoBeueckue pacel M HUX CIAUHCTBO. Bperl U OYTH pacCCICHUA 4YCIOBCKAa II0 INIAHCTE.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUAM CPCAbI
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CamocrosiTejibHasi padoTa o0yuyaruuxcsi Ne§ 1

Pa3paboTka JI€HTHI BpEMEHH IPOHCXOXKACHUS YEIOBEKa
Paszaea 4. Dxojiorus 17
Tema 4.1. 2 OK 01
JKOJOTHYIECKHE Copnep:xkanue y4e0HOr0o MaTepuaia 2 OK 02
(haxTops! M cpeasl Cpenpl oOWUTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IIOYBEHHAs, BHYTPUOPIaHU3MEHHAs. OK 07
KU3HU DU3NKO-XMMUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHusmoB. IlpucnocoOseHus OpraHuzMoB K

XKHU3HH B pasHbix cpenax. Ilonstue skonormueckoro ¢axropa. Kiaccupukamus 5KOIOTHYECKHX

daktopos. [IpaBuno muaumyma FO. JInbuxa. 3akon TosepantHocTy B. Hlendopna
Tema 4.2. 3 OK 01
Honynsinus, Coaep:xxanue yueOHOro MaTepuaJia 1 OK 02
cooduiecTBa, DKoJjoruyeckas XapakTepUCTUKA BHMJA U MOMYJALMU. DKOJOTHYECKas HMILIA BUAA. DKOJIOTMYECKUE OK 07
IKOCHCTEMBI xapakTepucTuku nonynsauuu. CoobiiecTBa U 3kocucTeMbl. brornenos u ero crpykrypa. CBs3u Mexay

opranuzMamMu B OuoreHo3e. CTPYyKTypHbIE KOMIOHEHTHI SKOCHCTEMBI: TPOIYLUEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopot BeniecTB u NOTOK 3HEpruu B skocucreme. Tpoduyeckre ypoBHU

IIpakTuyeckoe 3ansaTue Ne6 1

Pemenne mpakTHKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3a/JaHUil 0 TMEPEHOCY BEIIECTBA W JHEPTHH B

9KOCHCTEMAX C COCTABJICHUEM Tpo(pHUUECKHX 1enel M nupaMu 6MOMacchl U SHEPIUu

CamocrosiTeibHas padora odyuarommxcs Ne9 1

CocTaBieHne cXeM KpyroBopoTa BelIeCTB
Tema 4.3. buocdepa 2 OK 01
- r100aJIbHAs Conep:xanue yueOHOro MaTepuaa 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas obOonouka 3emnu. PasButne mnpezacraBieHudl o Ouocdepe B Tpymax B.W. OK 07
cucTemMa Bepnazckoro. O6nactu Ouocheps! 1 ee koMnoHeHThI. JKuBoe BelecTBo Onocheps! 1 ero GyHKIUH.

3aKoHOMEPHOCTHU cyliecTBOBaHUsA Ouocheprl. OcobenHocT Ouochepsl Kak TI00aTbHON YKOCUCTEMBI.

Junamuueckoe paBHOBecre B Ouocdepe. KpyroBopoTbl BemecTB M OHOT€OXMMHUYECKHE ILUKIIBI.

I'o0anbpHbIE IKOJIOTHYECKHE POOJIEMBbI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Conepsxanue yueGHOro MaTepuasia 2 OK 02
(paxkTopoB Ha AHTpONOreHHbIe BO3ACUCTBHS Ha OHOchepy. 3arps3HEHUs] KaKk BUJ AHTPOIOI€HHOTO BO3JCHCTBUS. OK 04
ouocgepy AHTpoOIOTeHHbIe BO3aeiCcTBUS Ha aTMmochepy. BoszneiictBus Ha ruzmpochepy. BosgeiictBus Ha OK 07

autocdepy. AHTPONIOTeHHbIE BO3ICHCTBUSI HA OMOTHYECKHE COOOIIECTBA. IIK 5.3

IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoHaTILHO-OPUEHTHPOBAHHOE) 2

OTXO,Z[BI IMPON3BOACTBA
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Tema 4.5. Bausinue 4 OK 02
COMAILHO- Copaepxxanue yueOHOIro MaTepuasa 2 OK 04
IKOJOrHYECKUX 310poBbE U €ro coctapisomue. GakTopbl, NOIOKUTEIBHO U OTPULIATEIBHO BIUSAIOIIME HA OPraHu3M OK 07
(¢axkTopos Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JICWCTBUII Ha 340pPOBbE YeJOBEKa (AIEKTPOMArHUTHBIE MOJI, IIK 5.3
310pPOBbE YeJI0BEKA | ObITOBAasi XUMUS, U30BITOYHBIC IIYMBI, pagualus 1 T.11.). AJanTaius opraHu3Ma 4ejoBeka K (akTtopam

okpyxatomiei cpeasl. [IpuHuumner ¢opmupoBanus 370poBbecOeperaromero noseAeHus. dusznyeckas

AaKTUBHOCTb U 3/10pOBbe. BHOXMMHYECKHE aCIEKThI pallMOHAJIbHOTO TUTAHUS

JlabopaTopnasi paGora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOE) 2

YMcTBeHHas pabOTOCIIOCOOHOCTH
KonTpoabnas TeopeTnueckre acieKThbl SKOJIOTHU 2
pabora

IIpodeccnonaIbHO-0OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHMe MPUKJIAJTHOI0 MOLYJIsl)

Pa3znen 5. buojorus B :KN3HHA 10 OK 01
Tema S.1. 5 OK 02
Buorexuoaornu B | Cojep:kaHue yuebHOro MaTepuaia 2 OK 04
JKH3HHM KaK10T0 buorexHonorus kak Hayka ¥ Ipou3BOJCTBO. OCHOBHBIE HAINpaBJICHUs] COBPEMEHHOW OMOTEXHOJIOTHU. 1K' 5.3

Mertonpl OuotexHosoruu. OOBEKTbl OMOTEXHOJIOTUU. DTHUKA OMOTEXHOJOTMYECKMX M T'€HETUYECKUX

skcnepuMeHToB. [lpaBuna noucka M aHamu3a OMOAKOJOTMYECKOM HMH(OpPMALMM U3  Pa3IHMYHBIX

UCTOYHUKOB (HayuyHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MaccoBOW HHQOpPMAIHMH, CETh

WuTtepHeT u npyrue)

IpakTuyeckoe 3ausitue Ne8 2

Keiicel Ha aHanu3 MHQOPMAIUM O HAYYHBIX JOCTIDKEHUSX B 0O0JACTH T€HETHYECKUX TEXHOJIOTHUH,

KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

CamocrosiTeibHasi padoTa o0yyarommxcs Nel0 1

IloaroToBKa NMpe3eHTayu s 3aINThI Kenca
Tema 5.2. 5 OK 01
Buorexnosnoruu B IIpakTuyeckoe 3ansaTHe Ne9 4 OK 02
npombiuLieHHocTH | Keiichl Ha aHanu3 MHGOPMAIK O Pa3BUTHH TPOMBIIIICHHBIX OMOTEXHOIOTHIA OK 04

IIK 5.3

CamocrosiTeibHas padora odyuarommxes Nell 1

ITonroroBka mpe3eHTalMy I 3allUThI Kelica
IIpoMeskyTOoUHast aTTecTAlUs IO AUCHMILIMHE (MpeaMeTY): nuddepeHIInpOBaHHbIN 3aueT 2
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOM JUCIHATLIMHBI
(IIPEIMETA)

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHAIbHO-TEXHUYECKOMY 00eciedeHnI0

VYuebnast gucuumuiMHa (IpeAMEeT) peanu3yeTcs B yueOHOM KaOuHeTre 0e30macHOCTH
KU3HEACATEILHOCTU U OXPAHBI TPY/IA.

O6opynoBanue yaeOHOTo KabUHeTA!

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYaroUInXcs;

— pabodee MecTO MpenojaBaTes;

— METOJIMYECKHE MATePUaJIbl 10 JUCIHUIUIMHE (TIPEIMETY).

Texnuueckue cpenacrBa oO0ydeHHss pabodero Mecta NpPEnoJaBaTessi: KOMIBIOTEPHOE
000py/sOBaHUE, COOTBETCTBYIOILIEE COBPEMEHHBIM TpeOOBaHUSAM O€30MacCHOCTH U HaAEXKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJNB30BaHUS KaOMHETa C LENbIO
W3y4deHUs Y4eOHOW JUCHUIUIMHBI (TpenMeTra), MYJIbTUMEIUHHOE 000pynoBaHHE (TPOEKTOp U
IPOEKIIMOHHBIN IKpaH WM UHTEPaKTUBHAs J0CKa), IOKaJIbHAsl CETh C BBIXOJOM B Internet.

HaumenoBanue crenuanbHOrO TOMEIIEHUS: Yy4yeOHas ayAuTopusl JUIsl TMPOBEACHUSA
NPAaKTUYECKUX 3aHITUH, TPYNIOBBIX KOHCYJIbTAWN, WHIMBHIYaJIbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTpPOJIS, TMPOMEXKYTOYHOM aTTeCTalluH, OCHAlleHHas OO0OpYyJOBaHMEM H TEXHUYECKUMHU
CpeACTBaMU OOYYEHHUs, a TaK)K€ YHUTAIBHBIA 3al, TOMEIIEHUE U CaMOCTOSTENbHOW pPabOTHI, ¢
noctynoM k cetn «MHrepHer» u OUOC. OcHalleHHOCTh: KOMILUIEKT y4eOHOW Mebenu, HOYTOYK,
IIPOEKIIMOHHOE 000pyI0BaHuE (MYIbTUMEIUNHBINA IPOEKTOP U IKPaH).

IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHAEMOr0 TMPOTrPAMMHOIO
of0ecreyeHu:

CucremHuoe u npukiaaasoe I10

e HaumenoBanue No nunieHzun

/11
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 Kopob6ounas (pa3ubiit Ne Ha kaxa0i

KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-dpunstp SkyDNS 10-05109

IIporpammuoe ob6ecneuenne mno GNU General Public License (¢cBo6oaH0 pacnipocTpansiemoe)

Ne Ilepeyens
1 Open Office

2 | Moit Oduc

3 | Gimp

IIpu n3ydyenuu npeamera B popmMare 3JIEKTPOHHOI0 00y4yeHus ¢ ucnoab3osanuem JOT
ITporpammsl 11 BugeokoHdepenmuii: Zoom Cloud Meetings, SInaekc Texemoct.
OnektponHas matdopma Moodle.

3.2. UndopmanuonHoe odecrieyeHne peaau3alnu NporpaMmmbl

Jlnis peanuzanuy nporpaMMbl OMOIMOTeUHBIH (HOHA 00pa30BaTENbHON OpraHU3aluy JT0KEH
UMETh T[IeYaTHbIE W/WIM DSJIEKTPOHHbIE oOpa3oBaTelibHble W HH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEHIyeMble /ISl UCTIONIb30BaHus B 00pa30BaTeIbHOM MpoIiecce.
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Ilepeyenn y4eOHBIX U3IaHNI, JONOJHUTENbHOM JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
JAHHBIX 0M0JIMOTEYHOr0 (hoHIA:

3.2.1 OcHOBHbIE HCTOYHHKHU:

1. buonorus: 10-ii kmacc: 06a3oBblii ypoBeHb : yueOHuKk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.] ; mox penakuueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : 3nexTpoHHbId // Jlanp :
anekTpoHHO | 6ubanoreynas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexum noctyna:
quist apropus. [lonb3oBareneit/

2. bwuonorus: 11-ii kmacc: 06a3oBbIi ypoBeHb : ydyeOHuKk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6moB [u ap.]. - 6-e usn., crep. - Mocksa : [IpocBemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekcr : anekTpoHHbIH // Jlanb : anekTpoHHO-OMONMMoTeuHas cucrema. - URL:
https://e.Janbook.com/book/409211 - Pexxum fgocrtymna: 1uist aBTOpU3. OJIb30BaTENEH.

3.2.2 Ilepevyenb npogeccHOHAIBHBIX 0a3 JaHHBIX U HH(OPMALMOHHBIX CIPABOYHBIX
cUCTeM:

3. Koncynprantlluroc : cipaBoYHO-TIONCKOBasi cucrema : opunuanbHbii caiit. — URL
: https://www.consultant.ru/. - TeKCT : 3JIEKTpOHHBII

4. Tapanr : uapopManroHHo - npaBoBoi moprai. — URL : https://www.garant.ru/ . —
TekcT : 371eKTPOHHBIH.

5. Konekc : mpodeccuonanbnas cnpaBoyHas cucrtema. - URL :http://www.kodeks.ru/. —
TekcT : 37eKTpOHHBIN

6. DinekTpoHHas OuOIMOTEKa Y4YeOHO-METOJAMYECKOrOo IEHTpa IO OOpa3oBaHUIO Ha
JKETIe3HOIOPOXKHOM TpaHcmopTe : oduuuanbubiii cait. — URL  : https://umczdt.ru/books/. —
PexxuMm noctymna: njis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlanp : snexktpoHHas OubnuortedyHas cucrema. — URL : https://e.lanbook.com/. —
Pexxum noctymna: njis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: snextponHo-0nOaMoTeyHas cuctema : cailt / KHOPYC : uzmarenscTBO
yue6Hoit ntutepatypbl. — URL : https://book.ru/. — Pexxum noctyna: 1jist aBTopu3. 0JIb30BaTeNei
- Texer : 2neKTpOHHBIN.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubnauoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: miIs 3aperucTpup.. Ionb3oBarteneil. — Tekcr
DJIEKTPOHHBIN.

10. MunucrepctBo Ttpancnopta Poccuiickoit ®eaepauuu : oQuUIMaNbHBIA CcalT. —
Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TEKCT : 2JIEKTPOHHBIM.

11. PXKI : opunmaneusit caiit. — URL : https://www.rzd.ru/. — TexkcT : 31eKTpOHHBIH

12. denepanbHOE areHTCTBO KEJIE3HOJIOPOKHOTO TpaHCHopTa : OUIMATIbHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 271€eKTpOHHBIN.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHH S YUEBHOM JUCIIUILINHBI

KOHTpOHB H OLCHKa

pe3yNbTaToOB

(IIPEMETA)

OCBOCHHUA

y4eOHOM  JTUCIUILTAHBI

(mpenmera)

PacCKpBIBAIOTCS Yepe3 JUCIHUILUTUHAPHBIC PE3yJbTaThl, HAPABJICHHbIC HA (OPMHUPOBAHUE OOLIMX U
npodecCHOHAIbHBIX KOMIIETEHIINH 10 pa3/esiaM U TeMaM COJIepKaHus y4eOHOro MaTeprara.
[Tpomexyrounas atrectanus B popme ouppepenyuposannozo 3auema.

Obuwas/npogeccuonannuas Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHI
KOMIIeTeHIHS
Paznen 1. Kuaerka - | KonrponbhHas pabora
CTPYKTYPHO- «MouteKynsipHbII YpOBEHb
(pyHKUIHOHAJIBHAS OpraHU3aIH KUBOT0»
eIMHHIIA JKHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. O6mas | 3anosHeHue TaOIHIIBI c
XapaKTePUCTHKA KU3HH OMHCaHUEM METO/IOB
MUKPOCKOITUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3anmonHenne TaOmuuel  «Brimag
YUEHBIX B Pa3BUTHE OUOIOTHID)
3arnonHeHue CPaBHUTEIbHOU
TaOJIMLBI CXOJCTBA W Pa3TUYMA
JKUBOTO M HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKYyCCHSL IO
OK 02 (GyHKIMOHATbHAS BOIIPOCAM JIEKIUH
OK 04 OpraHu3aIys KJIETOK Brimonnenue u 3aluTa
nmabopaTopHON pabOThI
[IpakTnueckoe 3aHsTHE.
IIpencraBnenue YCTHBIX
COOOIIeHUH C  Tpe3eHTalueH,
MOJIFOTOBJIEHHBIX IO TEPEYHIO
HCTOYHUKOB, PEKOMEHJ0BAaHHBIX
npenojaBaTesieM
OK 01 Tema 1.3. CrpykrypHo- | @pOHTANBHBINA ONPOC
OK 02 ¢byHkoHanbHble (QakTopsl | [IpakTuueckoe 3aHsTHE
HaCJIEJCTBEHHOCTHU
OK 02 Tema 1.4. O6men BeuecTB ¥ | OpOHTANBHBIN OMPOC
IIPEBpAllCHUE DJHEPIHMM B | 3allOJIHEHUE CPaBHUTEIIbHOU
KJIETKE TaOJIMLBI XapaKTEPUCTHUK THUIIOB
oOMeHa BeIIeCTB
OK 02 Tema 1.5. JKusnennsii | OOcyxneHne no BOIIpOCaM
OK 04 UK KJIETKH. Murto3s. | nekuun
Meiio3 Pa3pabGoTrka  neHTBI  BpeMeHH
YKU3HEHHOTO IIMKJIA KJIETKU
Paznen 2. Ctpoenne wu | KonrponpHas pabora «CtpoeHue
(GYHKIMH Opranu3ma U QYHKIIUH OpPTraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyCCuUs
OK 04 OpraHnsma
OK 02 Tema 2.2. ®opmsbl | DpoHTANIBHBIN OIIPOC
Pa3MHOKEHUS OPTaHU3MOB | 3aroaHeHUuEe TaOJIUIBI C KPAaTKOM
XapaKTepUCTHKOW W MpHMepaMu
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($hopM pa3sMHOKECHHSI OPTAaHN3MOB

OK 01 Tema  2.3.  Ownrorenes | TectupoBanue
OK 02 pacTeHuil, SJKUBOTHBIX H
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHoMepHOCTH | DPOHTATIBLHBINA OITPOC
OK 02 HaCJIEJOBAHMUSI TectupoBanue
OK 04 [IpakTrueckoe 3aHsTHE
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB PazpaboTtka rioccapus
ITpakTHueckoe 3aHaTHe
OK 01 Tema 2.6. 3akoHoMmepHocTH | TecTupoBaHue
OK 02 U3MEHYUBOCTH IIpakTHueckoe 3aHsaTHE
OK 04
Paznen 3. Teopust
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 ABOJIIOIIMOHHOTO  yueHusd. | Pazpaborka rioccapus
Mukpo3BOIIOIHS Pa3paboTrka  7eHTBI  BpeMEHHU
pa3BUTHUSA SBOJIIOLIMOHHOTO
yueHus
OK 02 Tema 3.2. Makpos3pontonus. | OneHuBaemast 1UCKyCCus
OK 04 Bo3nukHoBeHHe U pa3Butue | PazpaboTka  JIGHTBI ~ BpeMEHHU
JKU3HU Ha 3emiie BO3HUKHOBEHHUS M  pa3BUTUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | OpoHTAIBHBINA ONPOC
OK 04 YyeJIoBeKa — aHTPOIOreHe3 Pa3paboTka  JIGHTBI = BpeMeHHU
IIPOUCXOXKICHUS YEJIOBEKa
Pazgen 4. Jxonorus KonTponbHas pabota
«Teopetnueckue aCIEKThI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBbl U CpeJibl KU3HU
OK 07
OK 01 Tema 4.2. Ilomynsauus, | CocraBiieHne cxeM KpyroBopoTa
OK 02 coo00111eCcTBa, IKOCUCTEMBI BEILECTB
OK 07 ITpakTHueckoe 3aHsATHE
OK 01 Tema 4.3. buochepa - | OueHuBaeMas TUCKyCCUs
OK 02 rinobasbHas sKosnorudeckas | TectupoBaHue
OK 07 cucTema
OK 01 Tema 4.4. Biusanue | TectupoBanue
OK 02 aHTponoreHHesIx (QakTopoB | IIpakTHueckoe 3aHsTHE
OK 04 Ha buocdepy
OK 07
IIK 5.3
OK 02 Tema 4.5. Bnustnue | OuenuBaemasi JUCKYCCHUS
OK 04 COIMAIIBHO-IKOJIOTUYECKUX | BoInmomHenue nmabopaTopHOMH
OK 07 (dakTOpOoB  Ha  37I0pOBbE | PabOTHI
IIK 5.3 YeJI0BEKa
Paznen 5. buosoruss B | 3ammra Kelica: IpeACTaBICHUE
JKH3HHU pe3yNbTaTOB  pELIEHUs] KeicoB
(BBICTYIIJIEHUE C NTPE3ECHTALNEN )
OK 01 Tewma 5.1. buorexHosornu B | BeimonHeHne kelica Ha aHauu3
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OK 02 AKU3HU KaXJI0r0 uHpopmarun 0 Hay4YHBIX
OK 04 JIOCTHKEHUSIX B obnactu
IIK 5.3 FeHETHYCCKHUX TEXHOJIOTHH,
KJICTOYHOU WHXXECHEPUH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MIPE/ICTABJICHHE pe3ybTaTOB
pelIeHUs KecoB
OK 01 Tema 5.2. buorexHosoruu B | BeimonHenue keiica Ha aHaIu3
OK 02 MIPOMBIIIUICHHOCTH uHpopmaruu 0 pa3BUTHH
OK 04 MPOMBIIIJICHHBIX OMOTEXHOJIOTHH,
I[IK 5.3 MPEJCTABICHUE pe3yJIbTaTOB

peLIEHHUs KEWCOB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ10OB OBYUYEHMUSA

5.1 MaccuBHbIE:

- JIGKIIUU TPAJUIMOHHbIC 0€3 MPUMEHEHUsSI MYJbTHMEIUIHBIX CPEICTB U 0€3 pa3IaTOYHOro
MaTepuana;

- IEeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEMUHApBI, IPEUMYIIIECTBEHHO B BHJIe 00CYX/ICHUS JAOKJIAIOB CTYICHTOB 110 TEM WJIM WHBIM
BOTIPOCaM;

- CAMOCTOSITEIIbHBIC U KOHTPOJIBHBIC Pa0OTHI;

- TECTHI;

- YTEHHUE H OTIPOC.

(63aumodelicmsue npenooasamens Kaxk cyovekma ¢ 00y yyanuwumMcs Kaxk 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpymmax;

- yueOHasi TUCKYCCHS;

- ZITIOBBIC M POJICBBIC HIPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJible cTOJIbl (KOH(GEPEHLINN) C UCITIONIb30BAaHUEM CPEJICTB MYJIbTUMENA;

- perieHre MpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJT MOAYJIFHOTO O0Y4eHHS;

- 00yueHHe ¢ MCII0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIUX MIPOrpamm;

(63aumodeticmeue npenooagamensi Kaxk cyovekma ¢ 00yYAIOWUMCA KAK CYOBbEKmMom
NO3HABAMENLHOU 0esIMelbHOCIU).
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