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1 OBIIASI XAPAKTEPUCTHUKA PABOYEI IPOTPAMMBI OBLLIEOBPA30BATEJIBHOM
JUCHUIINHBI
OV/.13 BUOJIOTUsl

1.1 Mecto mnpeaMeTra B CTPYKTYpe OCHOBHOI mnpodeccHOHAIbHOH 00pa3oBaTebLHOI
NMpOrpamMmbl

Ob6meobpaszoBarenpras  guctuummaa OVYJ1.13  buomorus siBisiercss  00s3aTebHOM  YacThIO
obmeoOpa3oBaTeibHOTO LUKIA oOpazoBarenbHOM mporpamMbel CIIO B coorBerctBum ¢ ®I'OC mo
cnenuanbHocTH  23.02.06 TexHuyeckas HSKCILTyaTarus MOJABUKHOTO COCTaBa JKEJIE3HBIX JIOpPOT
(351eKTPOBO3BI)

[Ipu peanuzanuu pabodeil mporpaMmbl MOTYT HCIIOJIB30BAThCS pPa3IMYHbIC 00pa30BaTEIbHBIC
TEXHOJIOTHH, B TOM YHKCJIC JUCTAHIIMOHHBIE 00pPa30BaTEIbHBIC TEXHOJIOTHH, JJIEKTPOHHOE O0YUYCHHUE.

1.2 He.]'II/I U IVNIAHUPYEMBbIC Pe3yJbTAaThl OCBOCHUA JAMCIHHUILINHBI!

1.2.1 Heab o0meodpazoBaTebHON TUCHUIJIMHBI

Henp muctmruminbl «buonorusyy: copMupoBaTh y OOyYAIOIIMXCS 3HAHUS U YMEHHUS B 00JacTu
OWMOJIOTHH, HABBIKM UX MIPUMECHECHHUS B MMPAKTUICCKON MTPO(HECCUOHATTLHOM e TSIIEHOCTH.

B pesynbrare ocBoeHuUs yueOHOM NUCHUTUIMHBI 00YYaIOUTHIICs TOJKEH

yMeThb:

—  OIpEAeNATh KUBBIE OOBEKTHI B NPHUPOJEC; MPOBOJUTH HAOIIOACHHS 332 3KOCHCTEMAaMH IS
BBISIBJICHHSI €CTECTBEHHBIX M AaHTPOIIOT€HHBIX U3MEHEHUH, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOICHUH,

— TOpPOBOAMUTH  MPOCTEHIIME  OUOJNOTHYECKHE  OKCIEpUMEHTAIbHBIE  HCCIENOBAaHUS  C
coOJII0ICHUEM TTPaBIII OE30MACHOTO O0paIeHUsI ¢ 00bEKTaMU U 000PYI0BaHUEM;

—  HUCHOJB30BaTh HHPOPMAIUIO OMOIOTHYECKOT0 XapaKkTepa U3 pa3IndHbIX UCTOYHHKOB,;

—  TPOTHO3MPOBATh MOCJEACTBUSA CBOEH JEATENbHOCTH MO OTHOIICHHIO K OKpYJXKaloulei cpeje,
COOCTBEHHOMY 3/I0pOBBI0; 00OCHOBBIBAThH M COOJIIO/IaTh MEPhI MPOQPHIIAKTUKH 3a00JI€BaHMUI;

3HATh:

—  CTpoeHHe, MHOTooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allNU,
3aKOHOMEPHOCTHU MPOTEKAHUsI OMOJIOTUUECKUX TIPOIIECCOB U SIBICHUN B OKPY’KAIOIICH cpejie, IeIOCTHYIO
Hay4YHYI0 KapTHHY MHUPa, B3aUMOCBSI3U U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTIDKEHUH OHOJOTMYEeCKOW HAayKd U TEXHOJOTUH B MPAKTUYECKOM
JESATEIIbHOCTH YEJIOBEKA, PA3BUTUH COBPEMECHHBIX METUITUHCKUX TEXHOJOTHH M arpoOMOTEXHOIOTHA.

1.2.2 TInanupyemble pe3yJabTaThbl OCBOEHUsI 001e00pa30BaTeIbHO THCHMIJIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u na ocnope ®I'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK u ITK.

ITnanupyemsblie pe3yJbTaThl 00y4eHHS

O01ue KoMIeTeHIMHT

O6mmue’ Jlncuunannapubie (mpeaMerHbie)’

OK 01. Beibupath B 4acTu TPYAOBOro | CQOPMUPOBAHHOCTh 3HAHUI O MeCTe U
CIOCOOBI PEUIeHUs 33a7a4 | BOCHUTAHMA: ponu OWOJIOTMM B CHCTEME HAy4HOTO
npodecCuoHATBHON - TOTOBHOCTh K TPYZy, OCO3HAHHUE | 3HAHUS; (YHKIIMOHATIEHOM
JESTEIBHOCTH LIEHHOCTH MacTepCTBa, | TPAMOTHOCTH YEJIOBEKA I pPELICHUS
MIPUMEHUTEHHO K TpyZHoiooue; YKU3HEHHBIX IpobIieM;
pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTh K  QAKTUBHOMW | COPMHPOBAHHOCTH YMEHUS

NeSITEIbBHOCTH  TEXHOJIOTHYECKON | pacKpbIBaTh coJiep’KaHue

U COLMAJBbHOW HAampaBJIEHHOCTH, | OCHOBOIIOJIATAIONINX  OHMOJIOTHYECKUX

VKa3bIBAIOTCSI JINYHOCTHBIE U MeTanpenmeTHbie pesyiabratel u3 ®IOC COO (B mocnenneii pemakimu ot 12.08.2022) B
oTraaroyibHO# Gopme, popmupyembie 001Ie00pa3oBaTEIHLHBIM YUSOHBIM MPEAMETOM
8 JlucumniuHapHBIE Pe3yNbTaThl yKa3bIBAIOTCS B COOTBETCTBMHM C MX NONHEIM mepedneM Bo ®I'OC COO (B mocnenneit

penakiuu ot 12.08.2022)




CIOCOOHOCTh MHHUILIMUPOBATH,
IUIAHUPOBATh U CAMOCTOSTEIHEHO
BBIITOJIHATD TaKYHO ACATCIBHOCTD,
- MHTEpeC K pa3iH4yHbIM cdepam

npodeccrnoHabHOM
JIeATEIIbHOCTH,

OBnanenune YHUBEPCAIbHBIMU
y4eOHBIMU M03HABATEJIbHBIMHU
JICUCTBUSIMMU:

a) 0azoBble JIOTH4YecKHue
AefCTBUSA:

- CaMOCTOSTEIBHO
(bopmynHrpoBaTh u
aKTyJIM3UPOBATH npo0emy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIMBATh CYIIECTBEHHBII
MPU3HAK WM OCHOBAaHUA IS
CpaBHEHHsI, KiIacCU(UKAUN U
0000IIIeHHS;

- OTIPEACIISTH eI IeATeIbHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBIIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEYUS B
paccMaTpUBaEMbIX SBJICHUSIX;

- BHOCUTb  KOPPEKTHUBHI B
JeATEIIbHOCTb, OIICHUBATH
COOTBETCTBHE pe3yJIbTaToB
LeJIsM, OLICHHUBATh PHUCKH
MOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHUE npu pereHun
YKU3HEHHBIX TIpoOIIeM

0) 0a3oBble HCCJI€I0BaATEIbCKHE
JIeHCTBHUSA:

- BIAACTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOW U MPOEKTHOM

JIEATEIIbHOCTH, HaBBbIKAMH
paspeleHus mpoodeM;

- BBISABJISITH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3HU u
aKTyJIN3UPOBATH 3aaa4y,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS,
HAaXOJUTh apryMEHTBI TUISt
JI0KA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3aJ1aBaTh

napaMeTpbl U KPUTEPUU PELICHUS;
- aHAJIM3HPOBATh MOJyYEHHBbIE B
xoze peleHus 3aJjauu
pe3yNbTaThl, KPUTHYECKH
OLICHMBATh MX JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh M3MEHEHHE B

TEPMHUHOB U TOHSTUH: KU3Hb, KJIETKA,

TKaHb,  OpraH, OpraHWU3M,  BHI,
MOMYJISAIUS, JKOCHCTEMa, OHOIEHO3,
ouocdepa; MeTabo0JIu3M (oOmenH
BEIIECTB W TNPEBpAIICHUE DSHEPTUN),
romeocras (camoperysmus),
OnocHHTE3 Oerka, CTPYKTYpHast
OpraHu3aIus KHUBBIX CHCTEM,
JTUCKPETHOCTD, CaMOpeTyJISIHNS,

CaMOBOCITPOU3BEICHNE (PEPOAYKIINs),
HaCJIEICTBEHHOCTb, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YPOBHEBasi OpraHu3aIus;

c(hOpMUPOBAHHOCTh YMEHUs
pacKpbIBaTh coaepKaHue
OCHOBOIOJIAralomux  OUOIIOTUYECKUX
TEOPpUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYyTalMOHHOM,
3BOJIIOLUOHHOM, MIPOUCXOKICHUS
JKA3HU U YEJIOBEKA;

c(hOpMUPOBAHHOCTh yMEHUs
pacKpbIBaTh OCHOBOIIOJIATr AFOINE
OHOJIOTHYECKHe 3aKOHBI u
3aKOHOMEPHOCTHU (T. Mennens,
T. Moprasna, H.N. Basuiogna,

3. I'ekxenst, ®. Mromepa, K. Bbapa),
TPaHUIbl UX MPUMEHHUMOCTH K >KUBBIM
cucTeMam;

npuOOpeTEeHNEe OMbITa MPUMEHEHHS
OCHOBHBIX METOJIOB Hay4YHOTO
MO3HAHMS, UCTIOJIb3YEMBIX B OMOIOTHH:
HAONIONEHUS H  OIMCAHHS O KUBBIX
CUCTEM, TIPOLIECCOB U  SIBICHMII;
OpraHu3aIu u IPOBEJICHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIJIBHOKECHUSI ~ TUIIOTE3,  BBISBICHUS
3aBUCUMOCTH MEXKy HCCIEAYEMbIMU
BEJIMYNHAMU, OOBSICHEHUS TTOTYYEHHBIX
pe3ynpTaToB U (hopMynHpoBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAYYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIJIEIATH
CYIIECTBEHHbIE TPU3HAKU BHUPYCOB,
KJIETOK  TPOKApUOT W  DYKAPHOT;
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpraHWU3MOB, BUJIOB, OMOTEOIICHO30B U
9KOCUCTEM; OCOOCHHOCTH IMPOIIECCOB
oOMeHa BeLIeCTB U MpPEeBpalleHUs
JHEPruu B  KJIEeTKe, (OTOCUHTE3A,
MJTACTUYECKOTO W DHEPTreTHYECKOTO
oOMeHa, XeMOCHHTEe3a, MUTO3a, Melo03a,
OTUIOJIOTBOPEHUSI, pa3BUTHS "




HOBBIX YCJIOBHSIX;
- yMeThb NEepEeHOCHUTHb 3HaHHS B
I103HABATEJIbHYIO "
MIPAKTUYECKYIO obrnactu
KU3HEIESTCIIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3
pa3HBIX MMPEIMETHBIX 00JIaCTEH;

- BBIABMIaTh HOBBIE  HJEH,
npeaarath OpUTHHAJILHBIC
MOJXObI U PEIICHUS;

- CIIOCOOHOCTH MX HCIIOJb30BAHUS
B MO3HABATEIHLHON M COIMAJIBHOM
MIPAKTUKE

Pa3SMHOXKCHUA, HHAWBUYaAJIbHOT'O
pa3BUTHs opraHu3sMa (OHTOreHe3a),
60pbOBI 3a CYIIIECTBOBaHHUE,
€CTECTBEHHOTO otbopa,
BHI000pa30BaHUs,

IPUCIIOCOOJICHHOCTH  OPraHU3MOB K
cpene oburaHus, BIIUSTHUS
KOMITOHEHTOB 9KOCHCTEM,
AHTPOIIOTCHHBIX W3MEHEHUN B
IKOCUCTEMAX cBOEi MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IpEBpaIleHHE
sHeprum B 6nocdepe;
c(OpPMUPOBAHHOCTh yMEHHS peIIaTh
OMOJOTMYECKHEe 3aJaud, COCTaBIISThH
TCHOTUITUYECKUE CXEMBI CKpCIIMBAHUS
JUIS  pa3HbIX THUIIOB HACJIEJOBAHUSI
NPU3HAKOB y OPraHU3MOB, COCTAaBIIATH
CXEMBI TIepeHOca BEUIECTB U SHEPTHH B
9KOCUCTeMax (LeMH MUTAHUs, TUIIEBbIE
CETH)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOWCKA, aHAJIM3a U
WHTEpPIpETAIUN
uHpOpMAaIHU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npo¢ecCuOHAITBHON
JeSTeIbHOCTH

B obsiacTH HeHHOCTH HAY4YHOIO
MO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKHU u 00111eCTBEHHOM
MPaKTUKHA,  OCHOBAaHHOTO  Ha
Jajore KyJbTYD,
CIOCOOCTBYIOLIETO  OCO3HAHUIO
CBOETO MECTa B IOJIUKYJIBTYPHOM
MUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM
U YHUTATEIbCKOM KYyIBTYpPHI Kak
CpeACTBa B3aMMO/ICHCTBUS MEXTY
JOABMH U TIO3HAHUS MUPA;

- OCO3HAaHHE IEHHOCTH Hay4yHOU
NeSITeTbHOCTH, TOTOBHOCTH

OCYIIECTBJIATH  NPOEKTHYH U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh WHIAWMBHUAYAJIbHO U
B IpyMIIE;

Osanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HaBaTETLHBEIMU
JIEUCTBUSIMU:

B) padora ¢ ungopmanmeii:

- BJIQJIETh HABBIKAMH TMOJYYECHHS
uHpopMallUld U3  HUCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEILHO

OCYIIECTBJISTh TOWCK, aHAJU3,
CUCTEMaTHU3AIUIO u
HHTEPIpETAIIIO uHbopMaIuu

c(hOpPMHUPOBAHHOCTH YMCHHM
KPUTHYECKH OICHUBATh HH(OpPMAIIHIO

OHOJIOTrUUYECKOTr0 coJiepKaHus,
BKJIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHMS
U3 pa3jMyYHbIX MCTOYHUKOB (CpeacTBa
MaccoBoi  uH(pOpMalMM,  Hay4YHO-
MOMYJISiPHbIE MaTepuaibl);
MHTEPIPETUPOBATh TUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
Ouosiornu, MeAULMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TJI00aTbHBIC
9KOJIOTHUECKHE poOIeMBI
COBpPEMEHHOCTH,  (opMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
HO3ULIUIO;

c(OpMUPOBAHHOCTh YMEHUHN CO3/1aBaTh
COOCTBEHHBIE NUCbMEHHBIE U YCTHBIE
COO0OIIIeHUsI Ha OCHOBE OMOJIOTHYECKOM
UHpOpMaLIUU u3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH




pa3NUyHBIX  BUAOB U QopM
[IPEACTABICHUS;
- CO37aBaTh TEKCTBI B PA3JIUYHBIX

dbopmMartax C y4eToM Ha3HAYCHUS

uH(pOopMaIU u () (S:10)71
ayAUTOPHH, BBIOHpast
ONTUMAJIbHYIO bopmy
IPEACTaBICHUS M BU3yaIH3alluH;

- OIECHMBATh  JOCTOBEPHOCTb,

JICTUTUMHOCTB I/IH(l)OpMaI_II/II/I, €

COOTBETCTBHUE MIPaBOBBIM 51
MOPaJIbHO-3TUYECKHM HOPMaM;

- HCIIOJIb30BAaTh CpencTBa
MH(OPMAITMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
B pelIeHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a71a4 c
COOJIrOIEHUEM TpeOOBaHMI
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHEHBI,

pecypcocOepekeHusi, MPaBOBbIX U
THYECKUX HOPM, HOPM
MH()OPMAIIMOHHON OE30MMaCHOCTH;
- BJIAJICTh HaBBIKAMHU
pacro3HaBaHUs u 3aITUTHI
uHbopManmy, UHPOPMALUOHHOM
0€30MacCHOCTH JUYHOCTH

OK 04. DOddextuBHo
B3aMMO/IeHICTBOBATh u
paboTaTth B KOJUICKTHUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpa3BHTHIO,
CaMOCTOATCIIBHOCTHU u
CaMOOIpPEACICHUTIO,

-OBJIaJICHUE HaBBIKAMU Yy4eOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHON U
COLIMAJIBHON JEATeNbHOCTH;
OBiaieHHe YHMBepCAJIbHBIMHU
KOMMYHHMKATHBHBIMHU
ACHCTBUAMM:

0) COBMeCTHAas /1eATeJIbHOCTD.

- IOHMMaTh M HCHOJIb30BATh
MPEUMYIIECTBa KOMAaHTHOW W
WHAUBUIYaTbHOHN paboThI;

- IPUHUMATH IEJIH COBMECTHOU
NesITeIbHOCTH, OPTaHU30BBIBATH U
KOOPJAMHUPOBATh JACUCTBUS IO €€
JOCTH)KEHUIO: COCTaBIIATh IUIaH
JNEUCTBHM, pacupenensiTe poiid ¢
y4€TOM  MHEHMH  Y4YaCTHHKOB
o0cyXJ1aTh pe3yNbTaThl
COBMECTHOH paboThI;

- KOOpJAWHUPOBATh W BBHITIOIHSTH
paboTy B YCJIOBHSAX pEaJbHOTO,
BUPTYaJIbHOTO u

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METOJIOB HAaY4YHOI'O
TO3HAHMSI, UCTIOIB3YEMbIX B OUOJIOTHH:
HAOMIONEHUS M  OIHCAaHMS  JKHBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3aluu u IIPOBEICHHUS
OMOJIOTHYECKOTO DKCIIEPUMEHTA,
BBIIBMIKCHHUS  THIIOTE3,  BEIIBICHUS
3aBUCUMOCTH MEXIYy HCCIEyEMBIMU
BEJIMYMHAMU, OOBSICHEHUS TTOTYYEHHBIX
pe3yJIbTaTOB U dbopMynupoBaHUs
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYYHBIX
TOHSTUHI, TEOPUIN U 3aKOHOB




KOMOWHUPOBAaHHOTO

B3aHMOJCHCTBUS;

- OCYIICCTBIISITh  MO3UTHUBHOE
CTpaTeTUYECKOe IMOBEJCHUE B
Pa3ITUYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
HHULIMATUBHBIM

OBiajgeHne yHUBEpPCAIbHBIMH

peryJATUBHBIMHU JeHCTBUSIMU:
r) IpUHSTHE Cce0si W JPyrux
JIOeHn:

-  NOpUHUMATh  MOTHUBBI |
apryMeHTbl JPYTHX JIOoJed Ipu
aHayuze pe3yIbTaToB
NeSITeNIbHOCTH,

- TIPU3HABATh CBOE MPABO U MPaBO
JIPYTUX JIIOJIEH HA OIINOKY;

- pa3BUBaTh CII0COOHOCTD
MOHUMATb MHUP C  TO3UIUHU
JPYTOro YeJI0OBEKa

OK 07. ConeiicTBOBaTh B o0s1acTH 3K0JI0rHY€CKOT0 c(hOpMUPOBAHHOCTH YMEHHUS
COXpaHEHUIO BOCIHUTAHMSA: NPUMEHSATH TOJYYCHHBIC 3HAHUS IS
OKpPY’Karolllel cpelsl, - c(hOPMHUPOBAHHOCTD | OOBACHEHUS OMOJIOTMYECKUX
pecypcocOepeKeHunIo, DKOJIOTUYCCKOM KYJIbTYpBI, | IPOLIECCOB U SIBJICHUH, VISl MPUHSTHS
MIPUMEHSTH 3HAHUS 00 MOHUMAHUE BJIMSHUS COIMAIIBHO- | MPAKTUYECKUX pelieHui B
HM3MEHECHHUU KJIUMaTa, SKOHOMHUYECKMX TMPOIIECCOB Ha | MOBCEIHEBHOW  JKU3HU C  IEJBIO
MIPUHIIUITBI OEPEKITUBOTO | COCTOSTHUE MPUPOTHOM u | obecrieueHUss 0OE30MaCHOCTH  CBOETO
MIPOU3BOJICTBA, COIIMAIBHOW Cpe/bl, OCO3HAHHWE | 37I0POBBSI M 3J0POBBS OKPYKAIOIIHNX
3¢ (HeKTHBHO AEMCTBOBATH | TNT0OATHLHOTO XapakTtepa | JIrojel, coOI0IeHus 3[0pOBOTO 00pa3a
B UPE3BBIYAITHBIX 9KOJIOTUYECKHUX MPOOIIeM; YKU3HHU, HOPM TPAMOTHOTO TMOBEJICHUS B
CUTYaIUAX - MIJIAaHUPOBaHUE U | OKpyXXarouieil  OpUpOJHOM  cpene;

OCYILIECTBJIEHUE  JCHUCTBUH B | IOHMMAaHUE HEOOXOAUMOCTH

OKpY’KaloIlled Ccpelie Ha OCHOBE | MCIOJIb30BAHUSA JOCTHOKCHHM

3HaHUS ~ LeJedl  YCTOMYMBOIO | COBPEMEHHOMU Ounoyoruu u

pa3BUTHS YEJIOBEYECTBA; OMOTEXHOJIOTHUI JUIsl  PallMOHAIEHOTO

aKTUBHOE HENpUATHE ACUCTBUH, | IPUPOIONOIb30BaAHUS

MIPUHOCSIINX Bpel OKpYy Karollen

cpene;

- yMeHHUe MIPOTHO3UPOBATH

HeOJIaronpusiTHbIC

DKOJIOTHUYECKHUE MOCJIEICTBHS

MpeANPUHUMAEMBIX JIeHCTBUM,

MpeA0TBpaIaTh UX;

- pacimpeHue OIIBITA

eI TEIIbHOCTH 9KOJIOTHYECKON

HaIpaBJIE€HHOCTH;

- OBJIaJICHWE HaBBIKAMHU Yy4eOHO-

HCCIIEI0BATENBCKON, IPOEKTHON U

COIIMAILHOMN NeITEIHLHOCTU
I[NIK 1.3. Oob6ecneuunBarts | - c(hOpMUPOBAHHOCTh YMEHUS Ha OCHOBE benepanbHOTO

0€30IIaCHOCTh  IBVKECHUS

KJ'IaCCI/I(i)I/IKaHI/IOHHOFO KaTajiora OTXOJO0B ONPCACIIATh KJIAaCC OINACHOCTH




JKCJIC3HOAOPOIKHOTO
IIOJABUIXKHOTI'O COCTaBa

OTXOJIOB; arperaTHoOe CoOCTOsSHuE u (u3uueckyro ¢GopMy OTXOJOB

MPOU3BOCTBA;
- OBJIAJICHUE METOJAaMH  OIpPEICIEHUs]  [OKa3aTeledl  YMCTBEHHOM
paboToCoCOOHOCTH, 00BsICHEHNE MOJYYEHHBIX pe3yJIbTaTOB u

(dbopMynupoBaHre BBIBOAOB (IMMCHMEHHO) C HCIIOJIb30BAHHEM HAyYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;

- cOpPMUPOBAHHOCTh YMEHHUS AHATU3UPOBATh MH(YOPMAIHMIO O HAYIHBIX
JOCTIDKCHHMSIX B 00JacTH TI'E€HETHYECKHX TEXHOJOTHH, KICTOYHOM
WHXCHEPUH, MMUIIEBBIX OMOTEXHOJIOTHIA;

- cOpMHPOBAHHOCTh YMEHHUS aHAJIM3UPOBATh MH(POPMAIHMIO O Pa3BUTHU
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX TPUMEHEHUHU B KM3HU YEJIOBEKa




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOU JIUCIIUIIJIMHBI (ITPEJIMETA)

2.1 O0beM y4yeOHOM TUCHHUILVIUHBI (MPeAMeTa) U BUbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI O6ném B
yacax
MakcumanbHas yyeOHas Harpys3ka (Bcero) 72
B T.4.
O0Bém 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOH TUCHHUILVIMHBI (IPeaMeTa) 61
B T.4.
OcHOBHOe coiep:KkaHue 43
B T.4.
Copepxanne yaeOHOro MaTepuana 33
MPAKTUYECKHE 3aHITHS 8
nabopaToOpHBIC 3aHATHS 2
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIeP:KaHUE 12
B T.U..
TEOpeTUUecKoe o0yueHue 2
MPAKTUYECKHE 3aHITHS 8
abopaTOpPHBIE 3aHITHS 2
KouTtposbHas pagora 1
CamocrosiTetbHast padoTa o0y4varomierocs (Bcero) 11
IIpome:kyTouHasi aTTecTanus B hopme 2

oughgpepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTn4yeckuii IJIaH U coJepkanue yueOHou nucuumimnbl (mpeamera) OYIL13 BUOJIOT'UA

dopmMupyemblie
HaumeHoBaHue Conep:xkaHue yueOHOro MaTepuasa, NPaKTHYECKHe M JIA00PaTOPHbIE 3aHATHS, O0bem KOMIIeT TN
pa3aesioB U TeM caMocCTosiTe/IbHAasi padoTa 00y4armmuxcst 4acoB
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pa3nea 1. Kierka — cTpyKTYpHO-()YHKIIHOHAJILHAS eIMHHIIA }KMBOT'0 14
Tema 1.1. 3 OK 01
buojorus kak Conep:kanue y4e6HOro MaTepuasia 2 OK 02
Hayka. O6uran CoBpeMeHHbIE OTpaciau OuOIOrMYecKUX 3HaHWM. CBsi3b OMOJOIMM C JIPYI'MMHU HayKaMu: OMOXUMHSA,
XapaKTepPUCTHKA Oouodusuka, Ononuka, renoreorpadus u ap. Ponb u mecro OGuonoruu B popMHUpOBaHUH COBPEMEHHOM
KU3HU Hay4YHOH KapTUHBI MHpa. YPOBHU OpraHu3aluu kuBod marepuu. OOmias XapakTepuUCTHKa >XU3HH,

CBOMCTBA KUBBIX CUCTEM. XMMUYECKUN COCTaB KJIETOK

CamocrositeibHas padora o0y4yarommuxcs Nel 1

1. 3anmonHeHue TaOIMLBI C OMNMCAHWEM METOJIOB MHKPOCKOIMPOBAHUSA C HMX JOCTOMHCTBAMHU U

HE/I0CTaTKaMH.

2. 3anonHeHue Tabnuibl « Bkiaaa ydeHbIX B pa3BUTHE OUOJIOTHI.

3. 3anojHeHue CpaBHUTENBHOM TaOIHUIIBI CXOJICTBA U PA3IMUUM )KUBOTO U HEKUBOTO.
Tema 1.2. 6 OK 01
CTpyKTypHO- Copeprxxanue yuyeOHOro MmarepuaJia 2 OK 02
(pyskunonanbHas Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
opraHu3anus KJIETOYHOM Teopuu. THIBl KJIETOYHOM OpraHu3alMi: NPOKApUOTUYECKUH U SyKapUOTHYECKUH.
KJIETOK OMHOKJIETOUYHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHue MpoKapHoTHYecKoW kieTkdu. CtpoeHue

HYKapHOTHUeCcKOM KieTkH. Heknerounsle popMbl )KU3HHU (BUPYCHI, 6akTeprodaru)

IIpakTyeckoe 3ansaTue Nel 2

BupycHsle u OakrepuanbHble 3a0oneBaHus. OOIIMe TPHHIUIBI HCIONB30BAHUS JIEKAPCTBEHHBIX

BemiecTB. OcoOOEHHOCTH MPUMEHEHHs] aHTHOMOTHKOB.

IIpedcmasnenue ycmuvix coobwenuti ¢ npesenmayuel, nOO20MOBNEHHbIX NO NEPEYHI0 UCHOYHUKOBG,

PEKOMEHOO0BAHHBIX npenodasamenem

JladopaTopnasi padora Nel 2

CrpoeHne KJIeTKU (pacTeHHusl, KUBOTHBIE, TPUOBI) U KIETOYHbIE BKIIOUEHHS (Kpaxmas, KapOTHHOUJIBI,

XJIOPOILIACTHI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CTpyKTYypHO- Conep:xxaHue yueOHOro MaTepuasa 2 OK 02
pyukuuonaibubple | XpomocomHass Tteopusi T. Moprana. CrtpoeHne XpoMOCOM. XpPOMOCOMHBIH HabOp KIETOK,
(daxTopsbI TOMOJIOTUYHBIE ¥ HETrOMOJIOIMYHBIE XPOMOCOMBI, IalJIONHBIA U AUIUIOUAHBIM Habop. HykinenHosble
HacaeacrsennocTu | kucnotel: JIHK, PHK naxoxxnenue B KieTke, MX CTpoeHHE M (QyHKUMH. MaTpuuHbIe HpPOLECCHl B

KJIETKE: peluIuKalysi, 0MocuHTe3 OelKa, penapauus. I eHeTuueckuii Koa 1 ero cBoicTaa

IIpakTyeckoe 3ansaTue Ne2 2

Pemienue 3aa4 Ha onpeesieHue ocae10BaTeIbHOCTH HyKI€OTHI0B, aMUHOKHUCIIOT B HOPME U B Cllydae

M3MEHEHUS I0CIIeI0BaTeNbHOCTH HyKieoTua0B JJHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB M Copaepxxanue yueOHOro MmarepuaJia 1
NpeBpalleHue [Tonstue MeTaboau3M. ACCUMUIIALMS U JUCCUMWIALUSA - JBE CTOPOHBI MeTaOonu3Ma. Tumbl oOMeHa
JHEePIruHu B KJIeTKe BEIIECTB: aBTOTPO(HBIA W reTepoTpodHBIA, a’poOHBIA W aHa’poOHBINA. [lmacTuueckuit oOMeH.

PoTocuHTE3. XEMOCHUHTES

CamocrosiTesibHasi padoTa o0yuarommxcs Ne2 1

3arnoJiHeHHe CPaBHUTENIbHON TaOIMIIbl XapaKTEPUCTUK TUIIOB OOMEHa BELIECTB
Tema 1.5. 2 OK 02
Kusnennpiii nuky | Comeprkanue y4eOHOro MaTepuaJia 1 OK 04
KJeTkn. Muros. Knerounslii mukn, ero nepuoasl. MuTo3, €ro craguu M NPOUCXOJAIIME Ipoueccsl. buonornyeckoe
Meiio3 3HaueHue MuTo3a. Meho3 u ero craguu. lloBenmenwe xpomocom B Meio3e. KpoccuHrosep.

buonornyeckuii CMbICI Me03a

CamocrosiTesibHasi padoTa odyuarommxest Ne3 1

Pa3pa0oTka JeHThl BpeMEHH JKU3HEHHOT'O IIMKJIA KJIETKH
Paznen 2. Ctpoenne u GpyHKUMU opranusma (Bcero) 15

(11+4)

Pasznea 2. Ctpoenue u pynkuuu opranusma (1 cemecrp) 11
Tema 2.1. Ctpoenne 1 OK 02
opraHuszma Copaepxxanue y4yeOHOro MaTepuaJa: 1 OK 04

MHOrokaeToYHble OpraHu3Mbl. B3auMOCBSI3b OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['oMmeocTas opranusma u ero nojiiepkaHue B Mpolecce )XKU3HeAeITeIbHOCTU
Tema 2.2. 2 OK 02
DopMbl Copepxxanue yuyeOHOro MmarepuaJia 1
Pa3MHOKeHUA @opMBl  pa3MHOXKEHHsSI OpraHu3MoB. becnomoe u mosoBoe pa3mMHOXkeHHe. Buaesl Oecronoro
OPraHu3MoB pasMHOkeHus. IlosmoBoe pa3MHokeHHe. l'ameroreHe3 y KHUBOTHbIX. (CriepMaToreHe3 M OOTEHE3.
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CrtpoeHue noy10BbIX K1eTOK. Om1010TBOpEHNE

CamocrosiTe/ibHasi padoTa odyuaronuxcsi Ned 1
3anosHeHHe TaOIMIIBI ¢ KPATKOM XapaKTePUCTUKON U mpuMepamMu (HopM pa3MHOKEHHs OPraHU3MOB
Tema 2.3. 2 OK 02
OnTorenes Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 04
pacTeHui, WuauBuayanbHOEe pa3BUTHE OpraHu3MoB. DMOpHoreHes U ero craauu. IloctamMOpHoOHANBHBIN NEPUOL.
JKHBOTHBIX H Craguu mocTSMOPHOHANIBHOTO PAa3BUTHS Yy JKMBOTHBIX M YenoBeka. [IpsiMoe W HempsMoe pa3BHTHE.
Yye10BeKa buonornueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHUH
Tema 2.4. 4 OK 01
3akoHOMepHOCTH Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHHUA OcHOBHbIE TMOHSATHS TE€HETUKH. 3aKOHOMEPHOCTH oOpa3oBaHMsi Tramer. 3akoHsl [. Mennaens OK 04
(MoHOrMOpUIHOE M TOJUTHOPUAHOE CKpeluBaHue). B3aumoseiicTBue reHoB
IIpakTuyeckoe 3anaTue Ne3 2
Pemenue 3a1a4 Ha onpe/iesieHue BEPOSATHOCTH BOSHUKHOBEHHS HACIIEACTBEHHBIX MTPU3HAKOB IIPU MOHO-,
-, TOJUTMOPUIHOM U aHAJIM3UPYIOILEM CKPEIIMBAHUM, COCTABJICHHE TE€HOTUIUYECKUX CXEM
CKpEIIMBAHHS
Tema 2.5. 3 OK 01
Cueniennoe Copepxxanue yuyeOHOro MmarepuaJia 2 OK 02
HacJleJ0OBaHHe 3akonsl T. Moprana. CremjieHHOe HacileJOBaHUWE TEHOB, HapylleHue cueruieHus. HacnemoBanue
NMPHU3HAKOB NPU3HAKOB, CIEIUICHHBIX C TI0JIOM
CamocrosiTesqibHasi padota o0yuarommxest NedS 1
Pa3paboTka rioccapus
HToroBast KOHTpOJIbHAs paboTa 1
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
OO0si3aTenpHas ayIMTOpHas yueOHas Harpy3ka (Bcero) 25
MPAKTUYECKHE 3aHATHS 6
naboparopHble 3aHsTHS (pabOThHI) 2
caMmocTosiTeNbHast paboTa 5
KOHTpOJbHas paboTa 1
2 cemecmp 42
Paznea 2. Ctpoenue U pyHKIIMU Opraiu3ma (2 cemecTp) 4
Tema 2.6. 4 OK 01
3aKoOHOMeEpHOCTH Copepxxanue yuyeOHOIro MmarepuaJia 2 OK 02
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HU3MCHYHUBOCTH

N3MeHYnBOCTh TPU3HAKOB. BHIBI W3MEHYMBOCTH: HACJIEACTBEHHAss M HEHACJIEACTBEHHas. 3aKOH
TOMOJIOTUYECKHX PSAIOB B HacieiacTBeHHON uiaMmeHunmBoctu (H.M. BaBumom). MyrtanuonHas Teopus
W3MEHYMUBOCTH. Buabl MyTanuii 1 npuYrHbl UX BO3HUKHOBeHUs. Kapuortun yenoseka. Hacnencrteennbie
3a00eBaHusl 4YeJOBeKa. ['€HHbIE W XPOMOCOMHBIC OOJIE3HM YeIoBeKa. boJie3HHW ¢ HaclleICTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HAYEHUE MEIUIIMHCKON TE€HEeTUKU B TMPEJOTBPAILCHUM U JICUCHHUH
TeHETUYECKHX 3a00JIeBaHUI YeJoBeKa

OK 04

IIpakTyeckoe 3ansaTHe Ned 2

Pemenne 3amau Ha omnpeaeneHue TUMAa MyTallMd Mpd Iepeadye HaCJIEICTBEHHBIX IPU3HAKOB,

COCTaBJICHHE TCHOTHITMYECKUX CXEM CKPEIIMBAHUS
Pa3nen 3. Teopusi 3BoJIOnNH 9
Tema 3.1. UcTopus 3 OK 02
IBOJTOIHOHHOTO Conepixanue y4yeGHOro MmaTepuaJia 2 OK 04
YYeHHUs. [Teprie 3BomonmonHble koHmernmuu (K.b. Jlamapk, XK.JI. broddon). DBONOIMOHHAS TEOpHUS
MukposBoouns Y. NapBuna. CuHTETHYECKAs TEOPHs IBOIIOLUU U €€ OCHOBHBIE MOJOKEHUSI.

MuxkposBomtonst.  [lomynsinust kKak »leMEHTapHas €AWHUIA SBOJIOUWHU. [ €HeTHYeCKne OCHOBBI

SBOJIIOIMH. DJeMeHTapHble (akTopbl SBONMIONMH. EcTecTBeHHBI 0TOOp - HampaBisIOmIMi (hakTop

sBoJIrOLIMU. BuioobpazoBaHue Kak pe3ysibTaT MUKPOIBOJIIOLMH

CamocrosiTesibHasi padota o0yyarommxcst Ne6 1

Pa3paboTka rioccapus

Pa3pa0oTka JeHThl BpeMEHHU Pa3BUTHS SBOJIIOLIMOHHOTO YUEHUs
Tema 3.2. 3 OK 02
Maxkpo3Bo.onus. Copaeprxxanue yueOHOro MmarepuaJia 2 OK 04
Bo3HukHOBeHUE H MakpoosBomonus. PopMbl U OCHOBHblE HampasieHus MakposBomtonuu (A.H. Cesepuos). Ilytu
pa3sBUTHE )KM3HH HA | JTOCTH)KEHUs OMojorudeckoro mporpecca. CoxpaHenue 6mopazHooopasus Ha 3emiie.
3emure ['nnote3bl U TeOpUU BO3HUKHOBEHHUs KU3HU Ha 3emuie. [losiBIeHME MEpPBBIX KJIETOK U MX 3BOJIIOLUS.

[TpokaproTel W dyKapHOTHL. [IpOMCXOXIEHHE MHOTOKIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE

OCHOBHBIX IIAPCTB 3YKApUOT

CamocrtosiTeibHast padoTa odyuarommxcs Ne/ 1

Pa3paboTka JIeHTbl BpeMEHH BO3HUKHOBEHUS M Pa3BUTHS )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
IIponcxoxnenne Coaep:xxanue yueOHOIro MaTepuaJa 2 OK 04
1€/10BCKA — AHTponosiorusi — Hayka o yenoBeke. CHcTeMaTndeckoe IMojoKeHrne 4enoBeka. CXONCTBO M OTIWYUS
aHTpoHnorexHes YeJIoBeKa C )KMBOTHBIMU. OCHOBHBIE CTaIMM AaHTPONOTE€HE3a. DBOIIOLKS COBPEMEHHOTO YEJIOBEKaA.

YenoBeueckue packl M WX CAUMHCTBO. BpeMs[ N TOYTH PACCCIICHHA UYCJIOBCKA II0 IIJIAHCTEC.
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[Tpucnoco0IeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHUSIM CPEJIbl

CamocrosiTe/ibHasi padoTa odyuyaronuxcsi Ne§ 1

Pa3paboTka JIeHTbI BpEMEHH IPOMCXOXKICHUS YeIOBEKa
Pa3znea 4. DxoJiorus 17
Tema 4.1. 2 OK 01
IKoJI0TrHYecKHe Conep:xxaHue yueOHOro MaTepuasa 2 OK 02
(paxropel M cpeanl | Cpeasl oOMTaHMS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAs, BHYTPUOpPTaHW3MEHHAs. OK 07
KU3HU DU3NKO-XMMHUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHuszMmoB. IlpucnocoOseHus OpraHuzMoB K

KHU3HH B pasHbIXx cpenax. llonstue skomormdeckoro ¢axropa. Kiaccnpukamums 3KOIOTHYECKHX

dakropos. [IpaBuno munumyma 0. JInbuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. 5 OK 01
Homynsnus, Cozep:kaHue yueGHOIro MaTepuaia 2 OK 02
coo01ecTBa, DKoJloruyeckasl XapakTepUCTHKA BHJA M IMOMYJIMMU. DKOJOTMYECKas HHILIA BHAA. DKOJOTHYECKUE OK 07
IKOCHCTEMBbI XapakTepUCTHKH monyssinuu. CooliecTBa U AKOCUCTEMBI. bHoIeHo3 1 ero crpykrypa. CBs3u MexIy

opraHuzMamMu B OuorneHo3e. CTpyKTypHbIe KOMIIOHEHTBI 3KOCHCTEMbI: MPOJIYLEHTbl, KOHCYMEHTHI,

penyuentsl. KpyroBopoT BEmECTB M MOTOK SHEPTUH B dKocucTeMe. Tpoduueckie ypoBHH

IIpakTuyeckoe 3ansaTue NeS 2

Pemenne mpakTHKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aJaHU 10 TMEPEHOCY BEIIeCTBA W JHEPTHH B

HKOCHUCTEMAX C COCTaBJIEHUEM TPOYUUECKUX Lieneil U mupamMul 6MoMacchl U SHEPTUU

CamocrosiTesibHasi padoTa o0yuarommxcest Ne9 1

CocTtaBieHue cXeM KpyroBopoTa BELECTB
Tema 4.3. buocdepa 2 OK 01
- ri100aJabHast Copnepxxanue yueOHOro marepuaJia 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas o6Oonouka 3emnu. PasButne mnpezacraBieHudl o Ouocdepe B Tpymax B.U. OK 07
cucTemMa Bepnanckoro. O6nactu 6uocdeps! 1 ee koMnoHeHTHI. JK1Boe BelecTBo Onocdeps! 1 ero GyHKIUU.

3aKkoHOMEpHOCTH cyIiecTBoBaHUs Ouocheprl. OcodeHHOCTH Onochepsl Kak Tria00aTbHON IKOCHCTEMBI.

Junamuueckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE ITUKJIBI.

['mo0anbpHbIe IKOJIOTHUYECKUE TTPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTreHHBIX Copaepxxanue yuyeOHOro MmarepuaJia 2 OK 02
¢paxTopoB Ha AHTpONOreHHbIe BO3ACUCTBHUS Ha Ouocdepy. 3arps3HEHUs Kak BUJ AHTPOINOIEHHOTO BO3JCHCTBUS. OK 04
ouocdepy AHTpOIOTeHHbIe BO3JeHCTBUS Ha atMmochepy. BozneiictBuss nHa ruzmpochepy. BoszneiictBus Ha OK 07

autocdepy. AHTPOIIOreHHbIE BO3/ICHCTBHS HA OMOTHYECKHE COOOIIEeCTBA. IIK 1.3

IIpakTHyeckoe 3ansTHE N6 (MpodeccHOHAILHO-OPHEHTHPOBAHHOE) 2
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OTx0/1bI NPOU3BOJICTBA

Tema 4.5. Bausinue 4 OK 02
COLMABHO- Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 04
IKOJIOTHYECKUX 310poBbE U €ro cocrapisomue. GakToppl, NOJOKUTEIBHO U OTPULATEIBHO BIUSAIOIIME HA OPraHUu3M OK 07
(¢akTopos Ha yenoBeka. [IpobiemMa TEXHOTCHHBIX BO3JCHCTBUII Ha 370POBbE YeNOBEKa (SJIEKTPOMArHUTHBIC IOJI, IIK 1.3
310pPOBhLE YeJIOBEKA | ObITOBAsE XMMHUS, U30BITOYHBIC IIYMbI, paAualus U T.1.). AJanTaius opraHiu3Ma yeiaoBeka K (axtopam
okpy»xatomiei cpeasl. [IpuHunner ¢opmupoBanus 370poBbecOeperaromero noseaeHus. duznyeckas
AKTUBHOCTb U 3/10pOBbe. BHOXMMHYECKHE aCIEKThl PAlIMOHAIIBHOTO MUTaHUS
JladopaTopHasi padora Ne2 (mpogeccHoHAILHO-OPUEHTUPOBAHHOE) 2
YMcTBeHHAs pabOTOCIIOCOOHOCTh
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coiep:KaHNe MPUKJIAJHOT0 MOYJIsl)
Pa3zneua 5. Buosiorus B :Ku3HU 10 OK 01
Tema S.1. 5 OK 02
Buorexnoiornu B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKM3HH KaK10I0 buotexHonorus kak Hayka ¥ Ipou3BOJCTBO. OCHOBHBIE HAIPaBJIEHUs] COBPEMEHHOW OMOTEXHOJIOTHU. 1K 1.3
Mertonpl OuotexHosoruu. OOBEKTHl OMOTEXHOJIOTUU. DTUKA OMOTEXHOJOTMYECKMX U T'€HETUYECKUX
skcnepuMeHToB. [lpaBuna noucka M aHamu3a OMOPKOJOTMYECKOM HMHPOPMALUMU U3  Pa3IMYHBIX
UCTOYHUKOB (HayyHass W ydeOHO-Hay4dHas JUTepaTypa, CpPEACTBA MaccoOBOW HHQOpMAIMH, CETh
WHTepHeT u npyrue)
IIpakTuyeckoe 3ansiTue Ne/ 2
Keiicel Ha aHanu3 MHQOPMALMU O HAYYHBIX JIOCTH)KEHUSAX B OOJACTH T'€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOW MHKEHEPUH, MUIIEBbIX OMOTEXHOJIOTUH.
CamocrosiTesibHasi padota o0yuarommxes Nel0 1
IToaroToBKa NMpe3eHTALMHU JUIS 3AIIUTHI KeHca
Tema 5.2. 5 OK 01
buorexnosiornu B IIpakTnyeckoe 3ansaTue Ne8 4 OK 02
npompinieHHocTH | Keiichl Ha aHanM3 MHPOPMAIIUHN O Pa3BUTUH TPOMBIIIICHHBIX OMOTEXHOIOTHI OK 04
K 1.3
CamocrosiTesibHasi padoTa odyuyaronuxcsi Nell 1
[ToaroToBKa mpe3eHTaIMK JJIs 3aIIUThI Kelca
IIpoMeskyTOUHasi aTTecTALUS N0 AUCHMILIMHE (MpeaMeTy): 1uddepeHInpOBaHHbIN 3aueT 2
Hmoz || cemecmpa: MakcuMaibHas yueOHas Harpy3ka (Bcero) 42
O0si3aTenbHas ayAUTOPHAs yueOHasi Harpy3ka (Bcero) 36
MPAKTUYECKHE 3aHITHsI 10
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nabopaTopHble 3aHsATH (pabOThI) 2

camocTosiTesIbHas padoTa 6

Qg epeHIIMPOBAHHBIN 3a4eT 2

HToro: MakcumanbsHas yueOHast Harpy3ka (BCero) 72

O0si3atesibHas ay IMTOPHAs yueOHasi Harpy3Ka (Bcero) 61
MPAKTUYECKHUE 3aHIATHSI 16

JabopaTopHbIe 3aHATHS (PabOTHI) 4

caMmocTosiTenbHast pabora 11

KOHTpPOJIbHAs paboTa 1

Hmozosas ammecmayus 6 popme qudpepeHIMPOBaHHOTO 3a4eTa 2

16



3. VCJIOBUSI PEAJIM3ALIUM TIPOTPAMMBbI OBILIEOBPA30OBATEJIBHOM
JUCHUIINHBI

3.1 TpeGoBaHusl K MUHUMAJLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecniedeHUI0

VYyeOnass gucnuruiiHa (MpeaMeT) peanu3yeTcss B ydeOHOM KaOuHeTe 0e30macHOCTH
KHU3HEICATEILHOCTH M OXPaHbI TPYa.

O6opynoBaHue yueOHOT0o KaOuHeTa:

— I0CaJ04YHbIE MECTA IO KOJIMYECTBY 00yYaIOLIUXCS;

— pabodee MeCTO MpenoJaBaTes;

— METOJMYECKUE MaTepUabl 10 JUCIUILIMHE (IIPEAMETY).

Texnuueckue cpencrBa o0ydeHHs pabodero MecTa HpPenojaBaTelsi: KOMIBIOTEPHOE
000pyI0BaHHE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpPEOOBAaHMSIM OE30MAaCHOCTH W HaA&KHOCTH,
peaycMaTpUBaroIliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJIb30BaHUS KaOMHETa C LENbIO
u3ydeHus: y4yeOHOW IUCHMIUIMHBI (TIpeIMeTa), MyJIbTHUMEAHHOEe 000pynoBaHHE (IPOCKTOP H
IPOEKIMOHHBIN 3KpaH WIM HHTEpaKTUBHAsI JOCKA), JOKajJIbHAas CETh ¢ BBIX00M B Internet.

HaumenoBanue crenuasbHOrO IOMELIEHUS: Yy4yeOHas ayAuTopust JUisl TPOBEIEHUS
NPAaKTUYECKUX 3aHATUH, TPYNIOBBIX KOHCYJbTalMH, MHIMBUIYaJbHBIX KOHCYJIbTALUH, TEKYILIETo
KOHTpPOJIS, TPOMEXYTOYHOM aTTecTallud, OCHAllleHHas o0OpyJOBaHMEM M TEXHUYECKUMHU
CpeACcTBaMU OOYYEHHUs, a TaKKe€ YHUTAIbHBIM 3ai, MOMEIIEHUE Ul CaMOCTOSTENbHOW pPaboThl, ¢
noctynom kK cetu «Mutepuer» n OUOC. OcHameHHOCTh: KOMIUIEKT y4eOHOH mebenn, HOyTOYK,
HPOEKIIMOHHOE 000pY0BaHUE (MYIbTUMEAUUHBIA IPOEKTOP U IKpPaH).

Ilepeyenr JUIEH3HOHHOTO W  CBOOOJHO PACHPOCTPAHAEMOr0 TPOrPAMMHOIO

o0ecmeyeHus:
Cucremnoe u npukJjaaanoe IO

rygn HaumenoBanue No munieH3un
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 Kopob6ounast (pa3ubiii Ne Ha Kax 0¥
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konreur-dpumstp SKYDNS 10-05109
IIporpammuoe ob6ecneuyenne mo GNU General Public License (cBo60ogH0 pacipocTpansemMoe)
Ne [lepeuyenp
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3yyenun npeamera B (popmarte JIEKTPOHHOI0 00ydyeHHs ¢ ucnoyan3osanuem 10T
[Mporpammel s BuneokoHdepeniwmii: Zoom Cloud Meetings, SIunekc Tenemocr.
OnekrponHas miardpopma Moodle.

3.2. UnpopmannoHHoe obecnedeHne peajn3alui NPOrpaMMbl

Jlst peanuzanuu MporpaMMbl OMOITHOTEUHBINH (HOH 00pa30BATEIHFHON OpraHU3aIuu JOIKEH
UMETh T[eYaTHble W/WIM DJIEKTPOHHBIE O0Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpCHI,
pPEKOMEHTyeMble JJIsl UCII0JIb30BaHUs B 00pa30BaTeIbHOM MpOIIecCe.
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IlepeyeHb yueOHBIX U3aHNH, TONOJHUTEIbHOM JuTepaTypbl UHTEpHET-pecypcoB, 0a3bl
JAHHBIX 0U0JIMOTEeYHOTO hoHAA:

3.2.1 OcHOBHBIE HCTOYHUKH:

1. buonorus: 10-ii kmacc: 06a30BbIi ypoBeHb : y4yeOHmk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Py6nos [u ap.] ; noa penakuueii B. B. Ilaceunuka. - 5-e usa., crep. - Mocksa :
[Tpocemenue, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexkrpoHHbid // Jlaup :
9JIEKTPOHHO OumbOmmoreunas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexxum noctymna:
quist aBTopu3. [lons3oBarencii/

2. buomorms: 11-it kmacc: 06a3oBblii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py61oB [u np.]. - 6-¢ u3x., crep. - Mocksa : [Ipocsemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - TekcT : anexkTpoHHBIH // JlaHb : 3neKTpoHHO-OnbImMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Pesxum mocTyma: 1uis aBTOPH3. MOJIb30BATENEH.

3.2.2 Ilepedyenb nmpogecCHOHAIBHBIX 0a3 JTAHHBIX M HH(POPMANMOHHBIX CHPABOYHBIX
cucTeM:

3. Komncynprantllmtoc : cnpaBoyHO-TIOMCKOBasi cucrema : opunuanbHbeii cailt. — URL
> https://www.consultant.ru/. - TekcT : 371eKTPOHHBIH

4. Tapanr : uadopmannonHo - mpaBoBoii moprain. — URL : https://www.garant.ru/ . —
TeKCT : 2JIEKTPOHHBIM.

5. Koxekc : mpodeccuonanbHas cnpaBouynas cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : 2JIEKTPOHHBIN

6. DOnekrpoHHas OubnuoTeka Y4eOHO-METOAMYECKOrO0 IEHTpa MO OO0pa3oBaHUIO Ha
JKEJIC3HOAOPOKHOM TpaHcmopte : opunuanbubiii caiit. — URL : https://umczdt.ru/books/. —
PexxuM nmoctyma: Jyis aBTOpH3. MOJIb30BaTeliel. - TEeKCT : AJIeKTPOHHBIN.

7. Jlawp : anmektpoHHas OuOnmoteunas cucrema. — URL : https://e.lanbook.com/. —
Pexum nocryna: 1y aBTOpU3. OJIb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

8. BOOK.ru: snekrponHO-OnbOMMOTeYHass cucrtema : caiit / KHOPYC : m3marenscTBO
yuebHoit muteparypbl. — URL : https://book.ru/. — Pexxum nocryma: [uist aBTOpH3. MOJIb30BaTeNeiH
- TeKcT : 3IEeKTPOHHBIN.

9. eLIBRARY.RU : Hayunas snextpoHHas 6ubimoreka : caiiT. — Mockaa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: mns 3aperucTpup.. Moib3oBaTened. — Tekcr
JJEKTPOHHBIN.

10. MunucrtepctBo TpaHcnopta Poccmiickoit ®enepanuu : OQUIMATBHBIN CaWT. —
Mockga, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKkcT : 37€KTPOHHBIH.

11. PXK]I : opunmansusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 37eKTpOHHBII

12. denepanbHOE areHTCTBO KEJIE3HOJOPOXKHOTO TpaHCHOpTa : OGULHUAIBHBIN calT. —
Mockaa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 37eKTpOHHBIN.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA JUCIHUIIJINHbI

Kontpouns

N OIICHKa pPE3YyJIbTAaTOB

OCBOCHUA

0011e00pa3oBaTeIbHON  TUCITUTUIAHBI

«buonorus» pacKpbIBarOTCs Yyepe3 JUCIUTUTMHAPHBIC Pe3yJIbTaThl, HAIPABJICHHBIC HA (OPMUPOBaHUE
OOIIMX KOMITETCHIIMH 110 pa3zesiaM U TeMaM COJIepKaHusl y4eOHOro MaTepuaa.
[TpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Oo6masi/npodeccuoHanbHas

Pa3zgen/Tema Tun oueHOYHbIX MEPONPUATHIA
KOMIIETeHIHS
Pazgen 1. Kuaerxka — | KoHTponbHas pabora
CTPYKTYPHO- «MonexynspHbli YPOBEHb
(pyHKIMOHAJIbHASA OpraHu3alUH )KUBOTO»
eIMHHIIA JKMBOI'0
OK 01 Tema 1.1. buonorus kax | @poHTANBHBINA ONPOC
OK 02 HaykKa. Oo6ias | 3amoiHeHue TaOIULIBI C
XapaKTEePUCTHKA KU3HU ONMCAHUEM METOJI0B
MHUKPOCKOIHPOBAHUS C ux
JIOCTOMHCTBaMH U HEJJOCTaTKaMu
3anonHeHne Tabauubl  «Bkiana
YYEHBIX B pa3BUTUE OUOIOTUM»
3aroNHeHne CpaBHUTEIbHOMN
Ta0JIMLBI CXOJCTBA U Ppa3IU4M
YKUBOT'O U HEXKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OnieHuBaemasi ~ JUCKyCCHSL IO
OK 02 byHKIIMOHATbHAS BOIIPOCaM JICKIIUU
OK 04 OpraHu3aIus KIETOK Brimosinenue u 3ammTa
nabopaTopHO PaboThI
[IpakTnueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  Mpe3eHTalUeH,
MIOATOTOBJICHHBIX II0 TIEPEYHIO
HUCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpenoaaBaTesneM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaNBHBINA ONPOC
OK 02 ¢dbyHkunoHanbHble (akTopsl | [IpakTnueckoe 3aHaTue
HACJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6MeH BeecTB U | PpoOHTAIBHBIN OMpoC
IpEeBpalleHle DSHEPruM B | 3allOJIHEHUE CPaBHUTEIbHOU
KIIETKE TaOJMUIBI XapaKTEPUCTHK THUIIOB
oOMeHa BElIEeCTB
OK 02 Tema 1.5. OKusnennslii | OO6cyxaeHue 1Mo BOIpocam
OK 04 UK KJICTKH. MwuTo3. | Jexknnu
Meiio3 PazpaboTka  JIEHTBI  BpeMEHH
KU3HEHHOTO LIMKJIA KJIETKU
Pazgen 2. Crpoenne u | Kontponsnas pabora «Ctpoenue
(pYHKUIMH opraHuzma 1 GYHKIIMU OPTaHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyccus
OK 04 OpraHnsma
OK 02 Tema 2.2. ®opmsbl | ODpOHTAIBHBIN OIPOC

Pa3MHOKCHHA OpTraHN3MOB

3anonHeHue TaOIMIBI ¢ KpaTKOU
XapaKTepUCTUKON U IMpHUMEpaMu
($hopM pa3sMHOKEHHSI OPTAHU3MOB
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OK 01 Tema  2.3.  Ownrorenes | TectupoBanue
OK 02 pacTeHuil, S>KUBOTHBIX U
OK 04 4eJI0BEKa
OK 01 Tema 2.4. 3akoHoMepHOCTH | DPOHTATIBLHBINA OITPOC
OK 02 HaCJIEJOBAHMUSI TectupoBanue
OK 04 [IpakTHueckoe 3aHsTue
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB PazpaboTka rioccapus
[TpakTHueckoe 3aHsATHE
OK 01 Tema 2.6. 3akoHoMmepHocTH | TecTupoBaHue
OK 02 U3MEHYUBOCTH IIpakTHueckoe 3aHsaTHE
OK 04
Paznen 3. Teopus
IBOJIIOLIMHU
OK 02 Tema 3.1. Uctopus | @poHTaNIbHBIN 0nIpoc
OK 04 HBOJIIOLIMOHHOTO  yueHus. | PazpaboTka rmoccapus
MuxKpo3BOITHOLHS PazpaboTka  JIeHTBI  BpeMeHU
pa3BUTHUA SBOJIIOILIMOHHOTO
y4EHUs
OK 02 Tema 3.2. MakposBomtouus. | OrieHuBaeMast 1UCKyCCHsl
OK 04 Bo3nukHoBeHue u pa3Butue | PazpaboTka  JIEHTBI ~ BpeMEHU
JKU3HU Ha 3emJie BO3HUKHOBEHUS UM  Pa3BUTHUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxnenue | OpoHTAIBHBINA OMPOC
OK 04 YEJI0BEKA — aHTPOIIOreHEe3 Pa3paboTka  JIGHTBI = BpeMeHHU
IIPOUCXOXKACHUSI YEJIOBEKA
Pasznen 4. Dxojorns Kontponbnas pabota
«Teopernueckue ACITEKThI
DKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBI U CpeJibl KU3HU
OK 07
OK 01 Tema 4.2. Ilomynsuus, | CocTaBieHHE CXE€M KpPyroBOpPOTa
OK 02 coo00111eCcTBa, IKOCUCTEMBEI BEILECTB
OK 07 IIpakTHueckoe 3aHsATHE
OK 01 Tema 4.3. buochepa - | OueHuBaeMas TUCKYyCCUS
OK 02 rinobasbHas sKosnorudeckas | TectupoBaHue
OK 07 cucrtema
OK 01 Tema 4.4. Bnusnue | TectupoBanue
OK 02 aHTponoreHHeIX (QakTopoB | [IpakTHueckoe 3ansTHE
OK 04 Ha Ouocdepy
OK 07
IIK 1.3
OK 02 Tema 4.5. Bnusianue | OuennBaemasi JuCKyccus
OK 04 COLIMAJIbHO-DKOJIOTUYECKUX | BhinonHeHue nabopaTopHOi
OK 07 (dakTOopoB Ha  370pOBbE | pabOTHI
K 1.3 YyeJoBeKa
Pasnen S. buosormsi B | 3ammra Kelica: IpeACTaBICHUE
JKM3HHU pe3yJbTaTOB  pEIIeHUsi KeicoB
(BBICTYIIEHUE C NIPE3EHTALUEN)
OK 01 Tewma 5.1. buorexHonornu B | BeimonHeHne kelica Ha aHaIu3
OK 02 JKU3HU KaXI0ro uHpopManuu 0 Hay4HbIX
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OK 04 JIOCTHKEHUSX B obnactu

IIK 1.3 FeHETHYCCKHUX TEXHOJIOTHH,
KJIETOYHOU UHXXECHEPUH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MIPE/ICTABJICHHE pe3yIbTaTOB
pelIeHUs KeMCOB

OK 01 Tema 5.2. buorexHonoruu B | Beinmonnenue keiica Ha aHaIu3

OK 02 MPOMBIIIIECHHOCTH uHpopmarun 0 pa3BUTHH

OK 04 IIPOMBIIIJIEHHBIX OMOTEXHOJIOTHH,

I[IK 1.3 MPEJICTABICHUE pe3yJIbTaTOB

pEeLIEHHUs KEWCOB
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYYEHMUSA

5.1 ITaccuBHBbIE:

- JIGKIIUM TPAIUIIUOHHBIE 0€3 MPUMEHEHHS MYJIbTUMEAUNHBIX CPEJCTB U 0€3 pa3IaTOuHOTo
Marepuaa,;

- IeMOHCTpanus yu4eOHbIX (PUIEMOB;

- pacckas;

- CEMHHAPBI, IPEUMYIICCTBEHHO B BHJIC OOCYXKICHUS JTOKJIAIOB CTYJICHTOB 110 TEM WJIM HHBIM
BOIIPOCaM;

- CAMOCTOSTEJIbHBIE U KOHTPOJIbHBIE PA0OTHI;

- TECTHI,

- YTEHUE U OTIPOC.

(63aumooeticmeue npenooasamens KAk cyovekma ¢ o0yuarnwumMcsi Kak o00bekmom
NO3HABAMENLHOU OesIMENIbHOCTUL).

5.2 AKTHBHBIE 1 HHTEPAKTHBHbIE:

- aKTUBHBIC U MHTEPAKTUBHBIC JICKIIUY;

- paboTa B rpynmax;

- yueOHasi IUCKYCCHS,

- JICTIOBBIC U POJICBBIC UTPHI,

- UTPOBBIC YIIPAKHCHUS;

- TBOPUYCCKHE 3aJIaHUS;

- KpyIJIble CTOJIBI (KOH(EPEHIUH) C UCIIOIB30BAaHUEM CPEJICTB MYJIbTUMEINA;

- pelnIeHre IpoOIEMHBIX 3a71a9;

- aHAJIN3 KOHKPETHBIX CUTYaIUH;

- METOJl MOJYJIbHOTO OOYUYCHHUS;

- 00y4eHHe ¢ UCTIOTB30BaHUEM KOMITBIOTEPHBIX 00YYAOIINX MPOTPaMM;

(63aumoodeticmeue npenodasamensi Kak cybvekma ¢ 0OVUAIOWUMCA KAK —CYObEeKnmom
NO3HABAMENLHOU 0esIMENbHOCU).
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