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1 NACHOPT PABOYEM NPOT'PAMMBbI YYEBHOU JUCITATIIMHBI
OY .13 BUOJIOI'us

1.1 O6nacte npuMeHeHus1 padoyeii NporpaMmmbl

PaGouas nporpamma yuebno¥ mucruumabl OY]1.13 Bronorus sBiseTcss 9acThiO MPOrpaMMBbI
cpennero obmiero o6OpaszoBanuss 1o crenuanbHocTH CIIO 23.02.04 Texuuyeckas SKCIUTyaTalus
MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIIUH U 000pY10BaHUS (11O OTPACISIM).

IIpu peanuzanmu pabouell MporpamMMbl MOTYT HCIIOJIB30BATHCS pa3lIMuHble O00pa30BATEIILHBIC
TEXHOJIOTUH, B TOM YHCIIE€ AUCTAHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH, JIEKTPOHHOE O0YUYECHHE.

PaGouas mporpamma yuebnoit aucuumauabsl OY /(.13 buonorus moxkeT ObITH HCHOJIb30BaHA B
npodeccuoHabHOM MOATOTOBKE, IEPENOArOTOBKE U TOBBIIIEHWU KBaIU(PUKAIUU pabodyux 110
npodeccusm:

13689 MamuHucT 1BUraTesneil BHyTPEHHEr0 CrOpaHus;

13702 MamuHuCT 10pOKHO-TPAHCIIOPTHBIX MAalllUH;

13720 MamuHUCT 5K€e1€3HOJOPOKHO-CTPOUTEIbHBIX MaIIHH;

13771 MamuHuCT KOMIIpECCOPA MEPEIBUKHOIO C IBUraTEIEM BHYTPEHHETO CTOPAHUS;

13773 MammHICT KOMITpECcopa MEPEIBIKHOTO C AJIEKTPOIBUTATEIIEM;

15882 Omneparop nocra ynpasieHus: arperaraMiu 00beMHOM 3aKaJIKU PEeNIbCOB;

18522 Crnecapb 110 peMOHTY JOPOKHO-CTPOUTEIbHBIX MAIIMH U TPAKTOPOB;

18524 Cnecapp o peMOHTY 1 00CITy>KUBAaHHIO NIEPErPY304HBIX MAIIHH;

18542 Crnecappb 1o peMOHTY ITyTEBbIX MAIIMH U MEXaHU3MOB;

19927 Dnexrpocnecapb 110 pEMOHTY IEKTPUYECKUX MAILIUH.

1.2 Mecto yueoHoii nucuunanHbl B ctpykrype OITIOII-TIIIICC3:

B yue6nbix mnanax OIIOII-IIIICC3 yuebnas aucuurinaa OY /(.13 buonorus BXoguT B cOCTaB
00IIKX y4eOHBIX MPEeAMETOB, GOPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteit ®I'OC cpennero
obuiero obpaszoBanus, Ui cnenuanbHocted CIIO. C yuérom mpoduiis ocBauBaeMOM CHEUAIbHOCTH
JaHHas yyeOHas TUCIMILIMHA peanusyeTcs Ha 1 Kypce.

1.3 [InanupyeMble pe3yJbTaThl 0CBOCHHS Y4eOHOW JUCIUILINHBI:

1.3.1 eab yueOHOI JUCHMIIUHBI:

dbopMupoBaHUe Y 00yUarOUIMXCs MPEJCTABICHUS O CTPYKTYPHO-(DYHKIMOHATBEHOM OpraHu3aliu
JKUBBIX CUCTEM Pa3HOTO PaHTa KaK OCHOBBI IPUHSTHSI PEIICHUI B OTHOIIEHUN OOBEKTOB KUBOW TIPUPO,IBI
Y B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

1.3.2 B pe3yJbTare 0CBOCHHUSI YUeOHOM TMCUUILIHHBI 00yYaIOUIUIiCs T10/KEH

yMeThb:

—  OINpeAensiTh KUBbIe OOBEKTHI B MPUPOJIE; MPOBOIUTH HAOIIOACHUS 3a DKOCHCTEMaMHU IS
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOIIOTCHHBIX N3MEHECHU, HHTEPIIPETUPOBATH Pe3yJIbTaThl HAOJIOICHUH,

— TPOBOAUTH  MpOCTeilne  OHOJOTHYECKHEe  OKCIEpUMEHTANIbHbIE  MCCIEJAOBAaHUS  C
coOIOICHUEM TTPaBUII OE30MaCHOTO OOpaIleHusI C 00beKTaMH U 000pYA0BaHUEM;

—  HCTOJBh30BaTh HHPOPMAIHIO OMOJIOTHYECKOTO XapaKTepa U3 pa3IuIHbIX HCTOYHUKOB,;

—  MPOTHO3UPOBATH IMOCJEACTBUSL CBOEH JIESITEIILHOCTH MO OTHOILIEHUIO K OKpPYXKalollen cpee,
COOCTBEHHOMY 3[I0POBBIO; 000CHOBBIBAThH M COOJIIOIATh MEPHI MPOPUIAKTHKY 3a00IeBaHUII;

3HATh:

— CTpOEHHE, MHOrooOpa3ue M OCOOEHHOCTH >KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3aIiH,
3aKOHOMEPHOCTH MPOTEKaHUsI OMOIOTUYECKUX MPOIIECCOB U SIBJICHUN B OKPYXKAIOIIeH cpefie, IIeTOCTHYIO
Hay4YHYI0 KapTHHY MHUPA, B3aUMOCBSI3H U B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HaYK;

— 3HAQYMMOCTh JOCTIDKCHHH OWOJIOTMYECKOW HAyKW ¢ TEXHOJOTHMH B MPAKTUYECKOU
JeSITEIbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX METUIIUHCKUX TEXHOJOTUHN 1 arpOOHOTEXHOIOTHA.



1.3.3 IInanupyemsblie pe3yJbTaTbl 0CBOCHHUS Y4eOHOMH TUCHUIINHBI:

O01Iue KOMIeTeHINHT

IlnaHupyeMble pe3yJbTaThl 00yUeHHSs

O6mue! JIncuunauHapHbie’
OK 01. Beibupats B 4acTH TPYAOBOro | chOPMUPOBAHHOCTh 3HAHUN O MeECTe U
CHIOCOOBI pelieHHs 3a1a4 | BOCIIMTAHMS: poiii OMOJIOTUU B CHCTEME HAyYHOTO
npodeccroHanbHOI - TOTOBHOCTb K TPYZY, OCO3HAHUE | 3HAHUS; (GyHKIMOHABHOM
ACATCIIbHOCTHU IIEHHOCTU MaCTCpCTBa, | IPAMOTHOCTU YCJIOBCKA IJId PCUICHUA
MPUMEHUTETHHO K TPYI0JIO0HE; KU3HEHHBIX TpobIIeM;

Pa3IMIHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTMBHOM
JESITeIbHOCTH TEXHOJOTHYECKOM
U COLHMAJIbHON HANpaBICHHOCTH,
CIOCOOHOCTh UHULIUUPOBATh,
IUTAHUPOBATh U CAMOCTOSITENIEHO
BBINOJIHATH TaKyIO AEATEIbHOCTD;
- MHTEpEC K pa3iuyHbIM cdepam

npo¢eCcCHOHATBHON
JICSITEIILHOCTH,

OsBnageHue YHUBEpCaIbHBIMHU
y4eOHBIMU II03HABATEIILHBEIMH
NIEUCTBUSIMU:

a) 0azoBble JOruyecKue
JeHCTBUA.

- CaMOCTOSTCILHO
dhopmynupoBaTh u
aKTyaJU3UpOBaATh npo0iemy,

paccMaTpuBaTh €€ BCECTOPOHHE,
- YCTaHaBIIMBATh CYIIECTBEHHBII
HpI/ISHaK WUJIN OCHOBAHHUA IS
CpaBHEHHS, KIacCUPUKALUU U
0000IIICHHS;

- OTNPEAENATh EJH IeITeIbHOCTH,
3a/1aBaTh MapaMeTpPhl U KPUTECPUHU
HUX JTOCTHKCHMUS,

- BBIABJIATH SaKOHOMepHOCTI/I 158
MIPOTUBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUSAX

- BHOCHUTb  KOPPEKTHUBBI B
ACATCIIBHOCTD, OIICHUBATH
COOTBETCTBHE pe3yabTaTOB
LIEJISIM, OLICHUBATh PUCKH
IMOCIICACTBUI ACSITECIbHOCTH,

- pa3BUBaTh KpeaTUBHOE
MBIIIIJICHUEC HpI/I peHleHI/II/I
YKU3HEHHBIX TTPOOIEM

0) 0a3oBble McCIeN0BATEIbCKHE
JelcTBUA:

- BJIaACThb HaBbBIKaAMHU y‘ICGHO-
HCCIIEIOBATENILCKOM U MPOEKTHON

c(hOpMUPOBAHHOCTH
pacKpbIBaTh coJiepKaHne
OCHOBOIIOJIATAIONIMX ~ OMOJIOTHYECKUX
TEPMUHOB W TIOHSTHI: JXU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHu3M,  BHII,
MOMYJISALUSI, JKOCUCTEMa, OWOIICHO3,
ounocdepa; MeTaboIHI3M (oOmen
BEIIECTB W TIPEBpAIllCHHE HHEPIrHn),
romMeocras (camoperysius),
OMOCHHTE3 Oeka, CTPYKTYypHas
OpraHu3anus KHUBBIX CHUCTEM,
JMCKPETHOCTb, caMOperyJIsIus,
CaMOBOCIIPOU3BE/IEHNE (PENPOAYKIINS),
HACJIJICTBEHHOCTb, W3MEHYHUBOCTb,
9HEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIHs;

YMEHUsA

c(hOpMUPOBAHHOCTH YMEHUS
pacKpbIBaTh coJiep>KaHue
OCHOBOTOJIAralomux  OUOIOTHUYECKUX
TEOpUH W THUIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MyTalMOHHOM,
9BOJIIOMOHHOM, MPOUCXOKICHUS
YKU3HU U YEJIOBEKA;

c(hopMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIATrat0I1e
OMOJIOTHYECKHUE 3aKOHBI u
3aKOHOMEPHOCTH (T. Mengaens,
T. Moprasa, H.N. Basuiosa,

3. TI'ekkenss, ®. Miomepa, K. bapa),
IPaHUIBl UX MPUMEHHUMOCTH K >KHUBBIM
CHUCTEMaM;

MpUOOpeTeHNne OmbITa TMPUMEHEHUS
OCHOBHBIX METOJI0B HAy4HOTO
MIO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTHH:
HAOJMIOACHUST M ONMCAHHUS  KHUBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUM;
OpraHu3aluu u IIPOBEEHUS
OMOJIOTNYECKOT0 9KCIEPUMEHTA,
BBIIBIDKEHUSI ~ TUIIOTE3,  BBIABICHUS
3aBHCUMOCTH MEXKAY HCCIEeNyEeMbIMU




JIeATEIILHOCTH, HaBBIKAMH
paspeleHus mpoodieM;

- BBISIBIISITE MPUYUHHO-
CIIEeICTBEHHEIC CBSI3H n
aAKTyJIN3UPOBATH 3agauy,
BBIJIBUT'aTh TUIIOTE3Y €€ PEIIECHUS,
HaXOJUTh apryMEHThI IS
JIoKa3aTeabCTBA CBOMX
YTBEPKICHUM, 3aJ1aBaTh

napaMeTpsl U KPUTEPUU PELICHUS;
- QHAJIM3MPOBATh IIOJYyUYEHHBIE B

xoze peLeHus 3a71auu
pe3yIbTaTHI, KPUTHYCCKH
OLIEHUBATh MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBUSIX;

- yMETb NEpPEeHOCUTh 3HAHUSA B
MI03HABATENbHYIO U
MIPAKTUYECKYIO obnactu
KHU3HEIEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00JIacTel;

- BBIIBHTATh HOBBEIC  HJIEH,
npeajaraTh OpUTMHAJIbHBIE
MOJXO0/Ibl U PEUICHUS;

- CIOCOOHOCTh MX HCIOJIH30BaHMS
B ITO3HABATEJIHFHON M COIMAJILHOMN
MPAaKTUKE

BEJIMYMHAMU, OOBSICHEHUS TTOJTyYEHHBIX
pe3ynbpTatoB U (opMyITUpOBaHUS
BBIBOJIOB C HCIIOJIb30BaHUEM HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB;

c(OPMUPOBAHHOCTh YMCHHS BBIJICISTH
CYIIECTBEHHbIE MPU3HAKU BHUPYCOB,
KJIETOK  TPOKapHOT W  JYKApHOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB, BHJOB, OMOTEOIICHO30B U
HKOCUCTEM; OCOOCHHOCTH IPOLIECCOB
oOMeHa BelIeCTB U IMPEBpaIICHUS
SHEpPruuM B  KJIeTKe, (HOTOCUHTE3A,
IJJACTUYECKOTO H  DHEPTreTUYECKOTO
oOMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a,

OILJIOZIOTBOPEHHS, pa3BUTHS u
pa3sMHOXKEHHUS, UHJIUBUYAJILHOTO
pa3BUTHsA oOpraHu3Ma (OHTOI€HE3a),
60pbOBI 3a CYIIIECTBOBaHHUE,
€CTECTBEHHOTO otbopa,
BUJI000pa30BaHUs,

MPUCIIOCOOJIEHHOCTH  OPraHU3MOB K
cpene obuTaHus, BJIMSIHUS
KOMIIOHEHTOB IKOCHCTEM,
aHTPOIIOTEHHBIX U3MEHEeHUH B
IKOCHUCTEMAX CBOCH MECTHOCTH,

KpPYTOBOPOTa BEILECTB U IPEBpalleHHe
sHeprum B Ouocdepe;
c(OpPMUPOBAHHOCTh YMEHHS pellaTh
OWoJIOTHYEeCKHe 3a/a4d, COCTaBIIAThH
TeHOTUITUYECKHE CXEMbl CKpEIIMBaHUS
IUIE  Pa3HBIX THUIOB HACIEJIOBaHHUS
MPU3HAKOB Yy OPTaHU3MOB, COCTaBJISATh
CXEMBI TIepEeHOCa BEIIECTB U DHEPTUH B
AKOCUCTEeMaXx (IeTH MUTAHUS, TTHIIEBhIE
CETH)

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOKCKA, aHaTTN3a U
HWHTEPIIPETAIIH
uHpOpMalUU U
nH(pOpMaAIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 33124
npodeccruoHabHOM
NeSITeIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI'O
MO3HAHMSA:

- c(OpPMHPOBAHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu " 00111eCTBEHHOM
IIPDAKTUKH,  OCHOBAHHOTO  HA
nyaore KyJbTYyD,
CIOCOOCTBYIOLIETO  OCO3HAaHUIO
CBOETO MECTA B IOJHUKYJBTYPHOM
MHUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM
U 4YUTATEIbCKOM KYJIBTYpBHl Kak
CPEICTBA B3aUMOJECHCTBUS MEXIY
JIOJbMU U NTO3HAHUS MUDPA;

- OCO3HaHUE LICHHOCTH HAy4YHOU

c(hOpMUPOBAHHOCTH yMEHUM
KPUTUYECKH OILICHUBATh WH(MOPMAITUIO
OMOJIOTHYECKOTO co/IepKaHusl,
BKJTFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS
W3 pa3IUYHbIX HCTOYHUKOB (CpeacTBa

MaccoBod  mHpOpMAIMH,  HAY4YHO-
MOMYJISIPHBIE MaTepHabl);
UHTEPIPETUPOBATH STUUECKUE ACTIEKThI
COBPEMEHHBIX UCCIIeIOBAaHUI B
OMOJIOrMH, MEIULIMHE, OMOTEXHOIOTHH;
paccmaTpuBath riio0anbHbIe
9KOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH,  (OPMHPOBATH MO
OTHOIIEHHWIO K HHUM COOCTBEHHYIO
MO3HILIUIO;

c(hOpMHUPOBAHHOCTh YMEHUHN CO3/1aBaTh
COOCTBEHHBIC TMHUCHMEHHBICE U YCTHBIC




JIeATEIILHOCTH, TOTOBHOCTD
OCYILIECTBIISAITh ~ MPOEKTHYID U
HCCIIEIOBATENIBCKY IO
NEeSATEIbHOCTh WHIWBHUIYAIbHO U
B IpyMIE;

OsiageHue YHHUBEPCAJIbHBIMU
y4eOHBIMU MO3HaBaTEILHBEIMHU
JIEUCTBUSIMU:

B) pabora ¢ nHpopmManmeii:

- BJAJIeTh HAaBbIKAMM MOJIYYECHHUS
uH(poOpMallMld U3  UCTOYHUKOB
pasHbIX THIIOB, CaMOCTOSATEIBHO
OCYIIECTBIISITh  TOWCK, aHAIU3,
CHCTEMaTHU3aLUI0 u
HHTEPIPETALAIO uH(popManuu
pa3NUYHBIX  BUAOB U QopM
MIPEICTABIICHHS,

- cO3/1aBaTh TEKCTHl B PA3JIMYHBIX
dbopmaTax ¢ y4eTOM Ha3HAYCHHS

uH(popManuu u LEeJIeBOI
ayAUTOPHH, BBIOMpAst
ONTUMAJIbHYIO bopmy
MPEACTABJICHUS U BU3YyaIU3alIlNH,

- OUEHUBATh  JOCTOBEPHOCTD,

JIETUTUMHOCTH I/IHCI)OpMaHI/II/I, €C

COOTBETCTBHUE  MPABOBBIM  H
MOPaJIbHO-3THYECKAM HOPMaM;

- UCIIOJIb30BATh cpenacTBa
MH(OPMALIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
B pCIICHUHU KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpPraHM3allMOHHBIX  3a7a4y ¢
co0JIr0IeHEM TpeGoBaHuUI
IPrOHOMHKH, TEXHHUKH
0e30I1acHOCTH, TUTUCHEI,

pecypcocOepekeHusi, MPaBOBbIX U
THYECKHX HOPM, HOpM
nH(pOpMaMOHHOM 06€30MacHOCTH;
- BIIA/IETh HaBbIKaMU
pacro3HaBaHUS " 3aIIUTHI
uHpopMaluy, HHPOPMALMOHHOM
0€30MMacCHOCTH JTUYHOCTH

COOOIIEHNs HAa OCHOBE OMOJIOTHYECKON
uHpopManuu u3 HECKOJIBKUX
HMCTOYHHMKOB, I'PAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmapaT OUOIOTUN

OK 04. DOddexrtusHO
B3alMOIEHCTBOBATh Hu
paboTaTh B KOJUIGKTHBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOpPa3BHUTHIO,
CaMOCTOATCIbPHOCTHU n
CaMOOITPCACIICHUTO,

-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIIE0BATENIbCKOM, IPOEKTHON U
COIIMAJILHOM AeSITEIIbHOCTH;
OBJlaleHHe YHUBEPCAJIbHBIMH
KOMMYHHUKATHUBHBIMH
JelCTBUSIMU:

MpHOOpETEeHHE  ONbITa MPUMEHEHUS
OCHOBHBIX METO/I0B Hay4HOI'O
MO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHH:
HAOJIOIEHUSI U OINUCAHUS  JKHUBBIX
CHUCTEM, IIPOLECCOB U  SBJICHUMN;
OpraHu3alNH u MIPOBEACHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIJIBIKEHUS  TUIIOTE3,  BBISBICHUSA
3aBUCUMOCTU MEXIY HCCIIENYEMbIMU




0) COBMeCTHAas /1esITeJIbHOCTD.

- TOHMMaTh M HCHOJb30BAThH
MPEUMYIECTBa KOMAaHTHOH W
WH/IMBUYaIbHOM padoThI;

- INPUHUMATh LEJIH COBMECTHOMN
NesITeIbHOCTH, OPTraHU30BbIBATh U
KOOPJAWHUPOBATH JCHUCTBUS IO €e
JOCTIKEHHUIO: COCTaBIATH IIJIaH
JNEUCTBHN, pacupenessiTb poju C
y4€TOM  MHEHMHA  y4aCTHHMKOB
o0cyXJ1aTh pe3yNbTaThl
COBMECTHOI paboThI;

- KOOPJWHUPOBATh W BEHITIOIHATH
paboTy B YCJIOBHSX pEaJbHOTO,

BHUPTYaJIbHOTO u
KOMOHWHHUPOBAaHHOTO
B3aHMOJICHCTBHS;

- OCYUIECTBISAITh  MO3UTHUBHOE
CTpaTermyecKkoe TIOBEJICHUE B
pa3IMIHbBIX CUTYAIIUsX,
MIPOSIBJISITH TBOPYECTBO "
BOOOpaKkeHue, OBITH
WHHUIIMATUBHBIM

OBiajeHne YyHUBEPCAIbHBIMH

PeryJIITHBHBIMHU 1eCTBUSIMM:
r) IpUHSTHE Cce0sl W JAPYrux
Jnojei:

- [pUHUMATb  MOTHUBBI U
apryMEHTBl JpyTUX JIIOJeH Tpu
aHanm3e pe3yIbTaToB
NesITeTbHOCTH;

- IpU3HABaTh CBOE MIPABO U MPABO
JPYTHX JIIo/Iel Ha OIIHOKY;

- pa3BUBAThH CHOCOOHOCTh
MOHUMAaTh MHP C  TIO3UIHH
JPYroro 4ejJoBeKa

BEJIMYMHAMU, OOBSICHEHUS TTOJTYYEHHBIX
pe3ynbpTatoB U (opMyITUpOBaHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB

OK 07. ConeiicTBOBaThH B o01acTH 3K0710TrHYECKOTO c(hopMUPOBAHHOCTH YMEHUS
COXpaHEHUIO BOCIIMTAHMS: MPUMEHATH TOJIyYEHHBIE 3HAHUS IS
OKpYKarolleu cpebl, - c(hOpMHUPOBAHHOCTDH | OOBSICHEHUS OMOJIOTHUECKUX
pecypcocOepekeHHIo, 9KOJIOTMUECKON KYJbTYpBI, | IPOLIECCOB W SIBIICHUM, AJII TPUHATHUS
MIPUMEHSATH 3HAHUS 00 MMOHUMAHWE BIIUSHUS COIMAIBHO- | MPAKTUYECKUX peteHui B
W3MEHEHUH KIIMMaTa, SKOHOMHUYECKHUX IMPOIIECCOB HAa | MOBCEJHEBHOW  JKM3HU C  LEJIbIO
MIPUHITUTIBI OEPEKITUBOTO | COCTOSTHUE MIPUPOTHOM U | obecrieueHus 0E30MACHOCTH  CBOETO
MIPOU3BOJICTBA, COLIMAIBHOW Cpe/bl, OCO3HAHHUE | 3I0POBbSI M 3J0POBbS OKPYKAIOIIUX
3¢ PeKTUBHO NEHCTBOBATH | II100aTHLHOTO XapakTepa | JrojeH, COOMI0IeHNs 3J0pOBOTO 00pa3a
B UpE3BbIYAITHBIX IKOJIOTHYECKUX MPOOIIEM; YKU3HHU, HOPM TPAMOTHOTO MOBEJICHUS B
CUTYyaLUSIX - IJTAHUPOBAHUE U | OKpY)KalollleW  TPUPOJHOM  Cpene;
OCYIIECTBJICHUE  JCUCTBUM B | IOHWMaHHUE HEOOXOIUMOCTH
OKpYKalolllell cpelle Ha OCHOBE | UCMOJIb30BAHUS NOCTYDKEHUN
3HaHUS  Leled  YCTOMYMBOIO | COBPEMEHHOU O6uosorun 5
pa3BUTHS YEJIOBEUECTBA; OMOTEXHOJNOTHIM ISl  PallMOHAIILHOTO
AKTHBHOC HENPUIATHE NCWCTBUM, | IPUPOLONOIb30BAHUS




MIPUHOCSIIMX BpeJ OKpYy Karolen
cpene;

- yMEHUe MIPOTHO3UPOBATH
HeOIaronpusITHhIC
9KOJIOTHYCCKHE
MpeNPUHUMAECMbBIX
MpeA0TBpaaTh UX;
- paciupeHue OITbITa
eI TEIILHOCTH 9KOJIOTHYCCKOU
HaIpaBJIEHHOCTH;

- OBJIaJICHWE HaBBIKAMHU Yy4eOHO-
HCCIIEI0BATENBCKOW, IPOEKTHON U
COIIMAJILHOM NEITEILHOCTH

MOCJIEICTBUSI
JIENCTBUIA,

IIK 3.7. CoOmronats
YCTaHOBJICHHBIC
TpeGoBaHus,
JIEUCTBYIOIIINE
npaBwia U
Kacaromuecs
9KOJIOTUUYECKOM
0e30macHOCTH
MIPOU3BOJCTBEHHOMN
JIeITEeIILHOCTHU
CTPYKTYPHOT'O
TOApa3ACIICHHS

HOPMBHI,
CTaHJapTHI,

- C(I)OpMI/IpOBaHHOCTB YMCHUA Ha OCHOBC (I)C,Z[epa.]'ILHOI‘O
KHaCCI/I(l)I/IKaHI/IOHHOFO KaTajiora OTXOJO0B OIPCACIIATh KJIAaCC OIMAaCHOCTHU

OTXOJIOB; arperaTHoe COCTOsHUE U (u3MuecKyro (opMy OTXOJ0B
MIPOM3BOJICTBA,;

- OBJaJEHHE METOJaMM  ONpeAeleHHs IoKa3aTelell  yMCTBEHHOM
paboToCcrocoOHOCTH,  OOBACHEHHWE  MOJIYYEHHBIX  pe3ysibTaToB U

¢dbopMynupoBaHue BBIBOAOB (IMMCBMEHHO) C HCIIOJIb30BAHHEM HAyYHBIX
MOHATHUH, TEOPHIl U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHUSl aHAJIM3UPOBaTh HH(DOPMALMIO O HAYYHBIX
JOCTIDKCHHMSAX B 00JJACTH TIEHETUYECKMX  TEXHOJIOTMM, KJIIETOYHOM
WHXCHEPUH, MUIIEBbIX OMOTEXHOIOTHIA;

- cOpMHPOBAHHOCTh YMEHHUS aHAIM3UPOBATh MH(POPMAIMIO O PaA3BUTHU
MIPOMBIIIIJICHHBIX OMOTEXHOJIOTUH M MX NPUMEHEHUH B )KM3HH YeIOBeKa

B pesynbrare

OCBOCHHA IIPOrpaMMBbI

yu4eOHOM JUCHMIUIMHBI pealusyeTcs Iporpamma

BOCIIUTAHMSI, HAIIpaBJIEHHAsl HA (POPMUPOBAHUE CIIEAYIOIIUX JINYHOCTHBIX pe3yabTaTtoB (JIP):
JIP 9 Cobmroaaronuii 1 mpornaranIupyomuii mpaBuia 3J0pOBOro 1 6e30macHoro oopasa >kKu3HH,

CcriopTa;

MpeaynpeKAat0OINA

nub0  TPEOJIONICBAIONIMK  3aBUCHMOCTH  OT  aJKOTOJs, Talaka,

IICUXOAKTUBHBIX BEIECTB, a3apTHbIX Urp U T.A. COXpaHAIOIUN ICHUXOJOTHYECKYI0 YCTOMYMBOCTH B
CUTYaTUBHO CIIOKHBIX WJIM CTPEMUTEIHHO MEHSIOLIUXCS CUTYALIUSX.
JIP 23 Tlonyuenune oOydaroMMHUCs BO3MOKHOCTH CAaMOPACKPBITUS M caMOpeaTu3alys JMYHOCTH.
JIP 30 Ilonumarommii CyIIHOCTh M COLHMAIbHYI0 3HAaYUMOCTh CBoeil Oyaymieil mpodeccuu,
MIPOSIBJIAIOIINN K HEW yCTOMYMBBIA HHTEpEC.




2 CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCIHUATLIAHBI

2.1 O0beM y4eOHOM TUCIHUIIMHBI U BUAbI YUeOHOI padoThI

Buj yueOHoi1 padoThI O6ném B
yacax
MakcumajibHas yyeOHas Harpy3ka (Bcero) 72
B T.4.
O0Bém 00pazoBaTeJIbHOM MPOrPaAMMBbI Y4€OHOM U CIUATIINHbBI 72
B T.U.
OcHoBHOE coepKaHue 52
B T.U.
CoxepxaHue yaeOHOTO MaTeprala 38
[PAKTUYECKUE 3aHATUI 12
1a00paTOPHBIE 3aHITHS 2
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COCP/KAHNE 12
B T.4..
TEOpEeTHYECKOe O0ydYeHUE 2
NPaKTUYECKHUE 3aHATHS 8
1a0opaTOpHbIE 3aHATUS 2
KonTponbnas padora 6
IIpomeskyTounas arrecranusi B gopme 2
ougppepenyuposannozo 3auema (2 cemectp)




2.2 TemaTn4eckuii Ii1aH u coaepxanue yueOHoil nucuuminuabl OY/1.13 BUOJIOTI'UA

DopmMupyemsbie
KOMIIeTeHIIUH
HaunmenoBanue Coaep:xanue yueOHOro MaTepnaia, NpaKTHYeCKHe M Jad0paTopHbIe 3aHATHSA, O0bem (OK, IIK) n
pa3aesioB U TeM caMocCTosiTe/IbHAs padoTa 00y4aromuxcs 4yacos JINYHOCTHBIE
pe3yJIbTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Pa3nes 1. Kierka — cTpyKTYPHO-()YHKIIMOHAJIbHAS eIMHUIIA }KMBOT'0 18
Tema 1.1. 2 OK 01
buoaorus kak Conep:xanne y4e0HOro MaTepuajia 2 OK 02
Hayka. O0mast CoBpeMeHHBIE OTpAcid OWOJIOrHYeCKuX 3HaHWH. CBA3b OHOJOTMM C JPYIHMH HayKaMu: OHOXHMUS, JIP 23
XapaKTEePUCTHKA 6uodusuka, OuoHuka, remoreorpadus u 1p. Pons u mecro 6uonoruu B GopMUPOBAHUM COBPEMEHHOM JIP 30
KU3HU Hay4YHOM KapTUHBI MHpa. YPOBHM OpraHu3aliu >KMBOM MaTtepuu. OOias XapakTepUCTHKa >KU3HH,
CBOMCTBA KUBBIX CUCTEM. XHUMUYECKUI COCTaB KIETOK
Tema 1.2. 6 OK 01
CTpyKTYypHO- Coaep:kanue y4e0HOT0 MaTepuasia 2 OK 02
¢yHKunoHaIbHAA Knerounas teopus (T. IlIBann, M. llneiinen, P. BupxoB). OCHOBHBIC TOJOXEHUS COBPEMEHHOM OK 04
OpraHu3anms KJIIETOYHON TEOpUU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUNA M IyKApUOTHYECKUM. JIP 23
KJIETOK OJTHOKJIETOYHbIE WU MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpoeHHE MNPOKapUOTHYECKOW KieTkh. CTpoeHue JIP 30
9YKapUOTHYECKOH KieTKH. Hekerounsie hopmbl )kHU3HU (BHPYCHI, OakTeprodaru)
Jlaboparopuasi padora Nel 2
CrpoeHue KJIeTKH (pacTeHHMsl, )KUBOTHBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOU[BL,
XJIOPOIIIACTHI, XPOMOILIACTHI)
IIpakTuyeckoe 3ansitue Nel 2
BupycHble u OakrepuanbHble 3aboneBaHus. OOIMe NPUHLUIBI HCIONb30BAHUS JIEKAPCTBEHHBIX
BemiecTB. OcoOOEHHOCTH MPUMEHEHHSI aHTHOMOTHKOB.
Ilpeocmaenenue ycmuvix coobweHuil ¢ npezenmayuetl, NOO20MOBIEHHbIX NO NEPEeyHI0 UCHOYHUKOB,
PEKOMEHO0BAHHbIX npenoodasamenem
Tema 1.3. 4 OK 01
CTpykKTypHO- Conep:xaHue y4eOHOro MaTepuaJia 2 OK 02
¢ynkuuonaabHble | XpomocomHass Tteopusi T. Moprana. CrtpoeHne XpoMocoM. XpOMOCOMHBIA HA0Op  KIETOK, JIP 23

10



(¢akTopsl TOMOJIOTMYHBIE ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, FaIUIOUAHBIN U JUIUIONAHBIN Habop. HyxnenHoBble JIP 30
HacaeacrBennoctu | kucnotel: JIHK, PHK HaxoxneHue B KieTke, MX CTpoeHHE U (YHKIUU. MaTpHuHbBIE MPOLECCHl B

KJIETKE: peruIdKaIus, Onocunres Oenka, penaparus. [ eHeTUueCcKuii Ko U ero CBOMCTBa

IIpakTHyeckoe 3ansaTue Ne2 2

Pemenue 3a1ay Ha onpeieneHue MoCie0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B CiIydae

M3MEHEHUs [TOCIIeI0BATEIbHOCTH HyKineoTn10B JJHK
Tema 1.4. 2 OK 02
OO0meH BelecTs 1 Conep:xxanue y4e0HOIro MaTepuaJa 2 JIP 23
NnpeBpalleHue [Tonsatre merabonu3M. ACCUMUISIIUSA M JTUCCUMIJIALMS - ABE CTOPOHBI MeTaboiu3ma. Turbel oOMeHa JIP 30
JHEPI'HH B KJIETKe BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbI, a’poOHBI U aHa’dpoOHbIH. [lmacTuueckuii oOmeH.

doTocuHTE3. XEMOCHUHTE3
Tema 1.5. 2 OK 02
Kusnennpii uukJa | Cogep:xkaHue y4eOHOro MmaTepuasia 2 OK 04
KJIeTKH. MuTo3. Knerounslii nuki, ero mepuoabl. MUTO3, €ro craiud U TPOUCXOISIINE MpOoLecchl. brosormueckoe JIP 23
Meiio3 3HaueHue Muro3za. Meio3 u ero craguu. IloBenenue xpomocom B Meiose. Kpoccunrosep. JIP 30

buonornueckuii cMpIc Meiio3a
Kountpoabnasn MomnexynsipHbIi YpOBEHb OpraHu3aliy 5KMBOTO 2
padora
Pa3nen 2. Ctpoenne u GyHKUIMHU Opranu3ma (Bcero) 20

(14+6)

Pa3nen 2. Ctpoenne u pyHkuuu opranusma (1 cemectp) 14
Tema 2.1. Ctpoenue 2 OK 02
OpraHu3Ma Conep:xaHue y4eOHOT0 MaTepHaJa: 2 OK 04

MHOroKJIeTOYHbIE OpraHu3Mbl. B3aMMOCBSI3b OPraHOB M CHUCTEMBI OPraHOB B MHOTOKJIETOYHOM JIP 23

opranusme. ['omeocTas opraHuszMa U ero nojAepKaHue B IMPOLECCE JKU3HEACATEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opmbI Conep:kanue y4eGHOro MaTepuasa 2 JIP 23
Pa3MHOKeHUs @opMBl  pa3MHOXKEHHsI OpraHU3MOB. becroinoe W TMONOBOe pa3MHOXKeHHEe. Buubl Oecmonoro JIP 30
OpPraHu3MoB pasmHoxkenus. [lomoBoe pasmHOkeHHe. ['ameroreHes y >KMBOTHBIX. CrepmaToreHe3 M OOTEHE3.

Crtpoenue nojoBbIX KJIeTOK. OMIo10TBOPEHUE
Tema 2.3. 2 OK 02
Omnrorenes Conep:xxaHue y4eOHOro MaTepuaJia 2 OK 04
pacreHuii, NunuBuayanbHOe pa3BUTHE OpPraHuU3MOB. DMOpHoreHe3 U ero craauu. [loctaMOpHoOHaANbHBIN EPHO. JIP 23
KMBOTHBIX H Craguu mocTdMOPHOHAIBHOTO PA3BHTUSL y KHUBOTHBIX M denoBeka. [IpsiMmoe M HempsiMoe pa3BHUTHE. JIP 30

11



yeJIOBeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. 4 OK 01
3aKOHOMepPHOCTH Coaepixanue yueOHOro MaTepuasa 2 OK 02
HacJIe0BaHUA OcHOBHBIE TOHATUS TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHsl [. Menzaens OK 04
(MOHOTHOPHJIHOE M TOJUTHOPUIHOE CKpElMBaHue). B3anmonelicTBre reHoB JIP 23
IlpakTHyeckoe 3ansitue Ne3 2 JIP 30
Pemenue 3a1ay Ha onpeieneHne BEpOITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX PU3HAKOB IPU MOHO-,
I¥-, TIOJIMTHOPUIHOM W aHAJIM3HPYIOIIEM CKPEIIMBAHUM, COCTABICHHE TEHOTUIHYECKUX CXEM
CKpEIIMBAHMUS
Tema 2.5. 4 OK 01
Cueniennoe Coaep:xanue yueOHOro MaTepuasa 2 OK 02
HacJieJOBaHHUe 3akonsl T. Moprana. CuerieHHOE HACJE€JIOBaHHWE TE€HOB, HapylleHHWe creruieHus. HacnemoBanue JIP 23
NPH3HAKOB HPHU3HAKOB, CUEIUIEHHBIX C TI0JOM JIP 30
IIpakTyeckoe 3ansaTue Ne4 2
Pemenne 3amay Ha ompeneneHHE BEPOSTHOCTH BO3HMKHOBEHHUS HACJIEJCTBEHHBIX HPU3HAKOB MpHU
CIICTIZICHHOM HACJICJIOBAaHUH, COCTABJICHUE TEHOTUITMYECKUX CXEM CKpPEIIMBaHUS
2 cemecmp 40
Pasnea 2. Ctpoenue u pyHK1uM opranusma (2 cemectp) 6
Tema 2.6. 4 OK 01
3aKOHOMepPHOCTH Coaepixkanue yueOHOro MaTepuasa 2 OK 02
H3MEHYHBOCTH MN3meHunBOCTh TpU3HAKOB. BUABl HW3MEHYMBOCTH: HACIEACTBEHHAs M HEHACJEACTBEHHas. 3aKOH OK 04
TOMOJIOTUYECKHX PSAIOB B HachencTBeHHON wu3meHumBocTH (H.M. BaBumoB). MyrtanwoHHas Teopus JIP 23
U3MEHYMBOCTU. BUbl MyTanmii 1 MpUYHHbBI NX BO3HUKHOBeHUs. Kapnotun denoseka. HacnenctBeHHbIE JIP 30
3a0osieBaHUs 4enoBeka. ['eHHbIE W XpOMOCOMHBIE OoJie3HH 4YenoBeka. boje3Hu ¢ HaclieqcTBEHHOU
NPEApPaCcON0KEHHOCThIO0. 3HAYEHWE MEIWIUHCKOW TEeHETHKH B TIPEAOTBPALICHUHM U JICYCHUHU
TeHeTUYECKUX 3a00JIeBaHMI YelloBeKa
IIpakTu4yeckoe 3ansitue NeS 2
Pemenne 3amay Ha ompeneneHuWe THUMA MYTallMd TpU Tepelade HaCIeICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TEHOTHIIMYECKUX CXEM CKpEIIMBaHUS
KontpoabHnas CtpoeHue U pyHKIIMH OpraHu3Ma 2
padora
Pasnen 3. Teopusi 3BoJ1IOnMH 6
Tema 3.1. UcTopusn 2 OK 02
3BOJIIOLINOHHOTO Cojaep:xanue yueOHOro MaTepuasa 2 OK 04
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yueHHusl. [lepBeie sBomonmonnsie konuenmuu (K.b. Jlamapk, JXK.JI. broddon). DBomonmonHas Tteopus JIP 23
Mukpo3Bosaouus Y. Napsuna. CHHTETHYECKAs TEOPHUS IBOJIIOLIUU U €€ OCHOBHBIE TIOJIOKEHUS. JIP 30
MuxkposBomtonus. llomynsuus kak »sleMeHTapHas €IWHUIA HBOJIOUMU. ['€HeTHYecKue OCHOBBI
9BOJIIOIUH. OJeMeHTapHble (DakTopbl 3BOJIOLMU. EcTecTBeHHBIH OTOOp - HampaBisoomuil (akrtop

sBosoIMK. Busioo6pa3oBaHue Kak pe3ysinbTaT MUKPOIBOIOLUHI
Tema 3.2. 2 OK 02
Makpo3Boaonus. Coaepixanue yueOHOro MaTepuasa 2 OK 04
Bo3HukHOBeHHE U Maxkpossomtonusi. opmbl U OcHOBHBIE HampasiieHuss Makpos3poitronuu (A.H. Cesepuos). Ilytu JIP 23
Pa3BUTHE KM3HU HA | JTOCTWIKEHHUs Onosiormdeckoro nporpecca. CoxpaneHue 6rnopasHooOpasus Ha 3emiie. JIP 30
3emute I'unoTe3bl ¥ TEOpUM BO3HUKHOBEHHUS >XKM3HM Ha 3emie. [losBieHHe NEepBbIX KIETOK U UX IBOJIOLMSL.
[IpokapuoTrsl u 53ykapuotThl. IIpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX IIapCTB 9YKapUoT
Tema 3.3. 2 OK 02
IIpoucxoikaenne Conep:xanue y4e0HOIro MaTepuaJa 2 OK 04
1eJI0BEKA — AHTpomonorus — Hayka o yesnoBeke. CHCTeMaTHYeCKOe MOJIOKEHHE 4desioBeKa. CXOJCTBO U OTIWYHUSA JIP 23
aHTponorexHes YyeJioBeKa ¢ )KMBOTHHIMU. OCHOBHBIE CTAJMH aHTPOIMOTE€HE3a. DBOIIOLUS COBPEMEHHOI'O YEJIOBEKa. JIP 30
YenoBeueckne packl U HUX €AMHCTBO. BpemMss W TyTH pacceleHHs 4deloBeKa IO TIUIaHETe.
[Iprcnoco0aeHHOCTh YEI0BEKa K Pa3HbIM YCIOBUSIM CpPEbl
Pasnea 4. DxoJiorus 18
Tema 4.1. 2 OK 01
JKOJIOTHYEeCKHUe Coaep:xanue yueOHOro MaTepuasa 2 OK 02
(axTopsl U cpeanbl Cpenbl 0o0WMTaHUsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAas, BHYTPHOpPraHU3MEHHAs. OK 07
KM3HHU OU3NKO-XUMUYECKHE OCOOEHHOCTH cpell OOMTaHusi opraHu3moB. IlpucnocoOrneHuss OpraHu3MoB K JIP 23
XKU3HU B pasHblx cpenax. [lonstue skomormueckoro @axrtopa. Kiaccuduxamms sKoI0rndecKux JIP 30
¢akropos. IlpaBuno munumyma FO. JInbuxa. 3akon TonepantHocT B. Hlendopaa
Tema 4.2. 4 OK 01
MMonyasimusi, Conep:xanue y4eOHOro MaTepuaJia 2 OK 02
cooduiecTBa, DKoJorHYecKasi XapakTepUCTUKAa BHJA W TOMYJSIIMU. DKOJOTHMYEcKas HHIIA BHUJA. DKOJIOTMYECKHe OK 07
IKOCUCTEMBI XapakTepucTHKH nomyssiuuu. CoobiiecTBa U SKOCUCTEMbI. brolieHo3 u ero cTpykrypa. CBS3u Mexay JIP 23
opranu3mMamMu B OworieHo3e. CTpYyKTypHBbIE KOMIIOHEHTBI YKOCHCTEMBI: MPOAYILEHTHI, KOHCYMEHTHI, JIP 30
penyneHTsl. KpyroBopoT BEIECTB M MOTOK SHEPTHH B dKocucTeme. Tpoduueckie ypoBHH
IpakTuyeckoe 3ausTue Ne6 2

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PAaCYCTHBIX 3az[aH1/1171 o MmnepeHOoCy BCIICCTBA W OHCPIrUH B
OKOCHCTCMax C COCTAaBJIICHUECM TpO(i)I/I‘IeCKI/IX ueneﬁ U MUpaMujg OMoMacchl OHCPIUun
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Tema 4.3. Buocgepa 2 OK 01
- rJ106a1bLHAs Conep:kanue y4eGHOro MaTepuaja 2 OK 02
IKOJIOTHYECKast buocdepa — xmBas obOosouka 3emiu. Pa3Butue mnpencraBieHuid o Ouocdhepe B Tpyrmax B.N. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHL. JK1Boe BemecTBo 6uocdepsl U ero HyHKIHH. JIP 23
3akoHOMEpHOCTH cymiecTBoBaHUs Ouocheprl. OcobeHHOCTH Onochepsl Kak Ti100aTbHONH SKOCUCTEMBI. JIP 30
Junamuueckoe paBHOBecHMe B Ouocdepe. KpyroBopoTsl BemeCTB U OMOT€OXMMHYECKHE LUKJIBI.
['mobGanpHbIe HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. Bausiaune 4 OK 01
AHTPONOIreHHBIX Coaepixanue yueOHOro MaTepuasa 2 OK 02
(axkTopos Ha AHTpOTIOTEHHBIE BO3/JCUCTBHUS Ha OWochepy. 3arpsa3HEHUs Kak BHJ aHTPOIOICHHOTO BO3JCHCTBUS. OK 04
onocdepy AHTpornoreHHsle Bo3aeiicTBUs Ha aTtMmochepy. BoszneiictBuss nHa runpochepy. BoszneiictBus Ha OK 07
autochepy. AHTPOTIOTCHHBIE BO3ACHCTBHS HA OMOTUIECKHE COOOIIECCTBA. [K 3.7
IMpakTuyeckoe 3ansaTue Ne7 (mpodeccuoHaILHO-OPHEHTHPOBAHHOE) 2 JIP 23
OTX0/1bl MPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
CONHAJIBHO- Conepskanue y4e6HOro MaTepuasia 2 OK 04
IKOJIOTHYECKHUX 310poBbe U ero cocrapistomue. GakTophl, MONOKUTENFHO U OTPULATENBHO BIMSIONIME HAa OPraHU3M OK 07
(paxTopoB Ha yenoBeka. [IpoOiemMa TEXHOTEHHBIX BO3JEUCTBUN Ha 370pPOBbE 4YEJIOBEKa (IJIEKTPOMATHUTHBIE IOJIS, IIK 3.7
310pOBbE YeJ0BeKa | ObITOBas XUMHM, H30BITOUHbIE HIYMBbI, pajualys 1 T.0.). AJanTanus opraHu3Ma 4ejJoBeka K pakTopam JIP 9
oKpy>karotmie cpensl. [IpuHnuner GopMupoBaHus 370poBbecOeperaroniero nopeAcHus. Puznyueckas JIP 23
aKTUBHOCTH U 3/1I0pOBbe. BHOXMMHYECKHE aCIeKThI PAI[MIOHAJIbHOTO MUTAHUS JIP 30
JlabopaTopHas paGora Ne2 (mpo¢eccnoHAIBLHO-OPHEHTHPOBAHHOE) 2
YMcTBeHHasi paboTOCOCOOHOCTh
KonTpoabuas TeopeTnueckne acCeKThl SKOJIOTHH 2
padora
IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE colep:KaHue (coAep:KaHue MPUKJIATHOI0 MO1YJIs)
Paspnen S. buoJiorusi B :Ku3HM 8 OK 01
Tema 5.1. 4 OK 02
Buorexnotornu B | Conep:kanue yuefHOro Mmarepuaa 2 OK 04
JKU3HU KAKI0T0 buotexHonorus xak Hayka ¥ mpou3BoJACTBO. OCHOBHBIE HAlpaBlIEHUs] COBPEMEHHON OMOTEXHOJIOTHH. 1K 3.7
Metonpl OnorexHonorud. OOBEKTHI OMOTEXHOIOIMH. DTHKA OMOTEXHOJOTHYECKMX W I€HETUYECKUX JIP 23
skcnepuMeHToB. IlpaBuia mnoucka M aHanmu3a OHOAKOJOTHUECKOM HMH(POPMALUU U3 Pa3IHUHBIX JIP 30

HWCTOYHUKOB (HayyHas W ydeOHO-HaydHas JUTEpaTypa, CpelICTBa MacCOBOM HHQpOpMaAIUH, CETb
WutepHer u apyrue)
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IIpakTyeckoe 3ansaTue Ne8 2
Kelicel Ha aHanmu3 MHPOpPMALMU O HAYUYHBIX JIOCTHKEHUSAX B OO0JIACTM TE€HETUYECKUX TEXHOJOIMH,
KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOIOTHIl.
Tema 5.2. 4 OK 01
Buorexnosioruu B | IIpakTHyeckoe 3ansiTie Ne9 4 OK 02
npombinieHHocTH | Keiichl Ha aHanu3 nH(GOPMAIUK O Pa3BUTHH TPOMBIIUICHHBIX OMOTEXHOJIOTHIA OK 04
I1K 3.7
JIP 23
JIP 30
IIpoMe:kyTOUHasI aTTECTALMS N0 TUCHHUIINHE: T epeHIrpoBaHHbBIN 3a4eT 2
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI YYEBHOU JUCIHAJIUHBI

3.1 TpeOoBaHus K MUHHMAJIbHOMY MAaTEPHAJIBLHO-TEXHHYECKOMY 00eCneYeHUI0

VY4ebHas IUCHMIUIMHA peau3yeTcs B yueOHOM KabuHeTe 0€30MacHOCTH KU3HEAEATEIbHOCTH 1
OXpaHbI Tpy/a.

O6opynoBanue yueOHOro kabuHeTa:

— T0CAJ0YHbIE MECTA MO KOJIUYECTBY 00YUAIOLIHXCS;

— paboyee MeCTO NPENoIaBaTes;

— METOAMYECKHE MaTepUAIII TTO JUCIUTUIAHE.

TexHuueckue cpeacrsa oOydyeHHs pabodyero Mecra IPernojaBaTelis: KOMIIBIOTEPHOE
000pyI0BaHNE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpEeOOBaHUSAM O€30MAaCHOCTH W HAIEKHOCTH,
peaycMaTpUBaloIlee BO3MOKHOCTh MHOTO()YHKIIMOHAIBHOTO HCIIOJIb30BaHUS KaOMHETa C LEJNbIO
U3ydeHHsl yuyeOHOH AMCUMIUIMHBI, MYyJIbTUMeIuiiHOe 000pynoBaHHE (IIPOEKTOP U MPOCKIMOHHBIN
9KpaH WIN UHTEPAKTUBHAs JOCKA), JJOKalbHas CETh C BBIXOAOM B Internet.

HammeHoBaHMe CHeUMANbHOTO TOMEUICHUs: YydeOHas ayauTopHust Ui TPOBEICHHS
NPAaKTUYECKUX 3aHATUH, TPYNIOBBIX KOHCYJbTallMH, MHIMBHUIYaJbHBIX KOHCYJIbTALUH, TEKYyLIEro
KOHTPOJIS, MPOMEXKYTOYHOH aTTeCTallMd, OCHALIeHHas OOOpyNOBaHMEM U TEXHHYECKUMHU
CpelcTBaMU OOYYeHHs, a TaKXKe YMTAJbHBIA 3aj], NOMEIIEHUE Ul CaMOCTOSATEIBHOW pPaboOThI, C
noctynoMm k cetu «Murepuer» u DMOC. OcHaleHHOCTh: KOMIUIEKT y4eOHOH Mmebenu, HOyTOYK,
HPOEKIMOHHOE 000pyA0BaHUE (MYJIbTUMEAUUHBIN IPOSKTOP U IKPaH).

IlepeyeHb  JMIEH3WMOHHOTO M  CBOOOJHO PacCHPOCTPAHSEMOr0 NPOrPaMMHOIO
odecrneyeHus :
Cucremuoe u npukaajgsoe IO

Ii\f; Haumenoanue No nunieH3un
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 10
KOPOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kourenrt-dpunstp SKYDNS 10-05109
IIporpammuoe ob6ecneuenune no GNU General Public License (cBo00ogHO pacnipocTpaHsieMmoe)
No ITepeuenpb
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3ydyenun npeamera B (popmarte 2JICKTPOHHOT0 00y4eHHs ¢ ucnoab3osanuem JOT
[Mporpammsl s BuneokoHdepentmii: Zoom Cloud Meetings, Aunexc Tenemocr.
Dnexrponnas mwiatgopma Moodle.

3.2. UupopMannoHHOe o0ecnieyeHne peajn3alui NporpaMmMbl

Jnist peanu3anuu nporpaMmbl OubmoredHsiit GoHx 00pa3oBaTeNIbHON OpraHU3alMU JA0JKEH
UMETh IIeYaTHBIC W/WIM D3JCKTPOHHBIE O00pa3oBaTelbHbIE W WH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHyeMbIe /ISl UCTIONB30BaHMs B 00pa30BaTeIbHOM IpoIiecce.
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Ilepeyenbr pekOMeHAyeMBbIX Y4YeOHBIX W3IaHUH, JONOJHUTEJIbHOH JIMTEPATypPbl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M01HOTEYHOTO (poHA:

3.2.1 OcHOBHBIE HCTOYHUKH:

1. buonorus: 10-i1 xmacc: 6a30BbIil ypoBeHb : yueOHUK / B. B. Ilaceunnk, A. A. Kamenckui,
A. M. PybuoB [u ap.] ; nmox pemakumeir B. B. Ilaceunuka. — 5-e u3a., crep. — Mocksa :
[Mpocsemenwne, 2023. — 223 c¢. — ISBN 978-5-09-103624-4. — TexkcT : snexkrpoHHbiid // JlaHb :
aNIeKTPOHHO-OnbMMoTeunas cucrema. — URL: https://e.lanbook.com/book/334994

2. buonorus: 11-i1 xnacc: 6a30BbIi ypoBeHb : yueOHuK / B. B. [laceunuk, A. A. Kamenckui,
A. M. PybuoB [u ap.] ; nmox pemakuueir B. B. Ilaceunuka. — 5-e u3a., crep. — Mocksa :
[Mpocsemenwne, 2023. — 272 c¢. — ISBN 978-5-09-103625-1. — TexkcT : snexkrponHbid // JlaHp :
ANIeKTPOHHO-O0nbMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/334997

3.2.2 JlonoJIHUTEIbHbIE HCTOYHHKH:

1. Kamenckuii, A. A. buonorus: 10-i1 kimacc: 0a30BbIii ypoBEeHb : y4eOHHK / A. A.
Kamencknii, E. K. Kacniepckas, B. 1. CuBorna3oB. — 4-e¢ usn., crep. — Mocksa : [IpocBemienue,
2022. — 159 c¢. — ISBN 978-5-09-087482-3. — Texkcr : anekTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/335006

2. Kamenckuii, A. A. buonorus. 11 knacc: 6a30BbIii ypoBeHb : yueOHHK / A. A. KameHnckui,
E. K. Kacnepckas, B. 1. CuBornazoB. — 4-e u3z., crep. — Mocksa : [Ipocsemenue, 2022. — 208 c.
— ISBN 978-5-09-088202-6. — Tekct : snexktpoHHbId // JlaHb : 31MEKTpOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/335009

3.2.3 Ilepeyenb mpogeccHOHAJBHBIX 0a3 JaHHBIX M HH(POPMALNMOHHBIX CIPABOYHBIX
cucTeM:

4. Koncynprantllmmoc : cipaBoYHO-TIOUCKOBasi cucTeMa : opunuanbHbeii caiit. — URL
. https://www.consultant.ru/. - TekcT : 371eKTpOHHBII

5. Kopuekc : npodeccuonanbHas cnpaBounas cucrema. - URL :http://www.kodeks.ru/. —
TexcT : 2JIIEKTPOHHBIHI

6. DnexrpoHHas OubIMOTEeKa YUYeOHO-METOIMYECKOTO IIEHTpa MO OO0pa30BaHUIO Ha
JKEJIE3HOAOPOKHOM TpaHcmopre : odumuansHeii caiit. — URL @ https://umczdt.ru/books/. —
Pexxum noctymna: it aBTOpHU3. MOJIB30BATENCH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlanb : amexkTpoHHas OubOauoreunas cucrema. — URL : https://e.lanbook.com/. —
PexxuMm noctymna: it aBTOpHU3. MOJIB30BATENCH. - TEKCT : SJIEKTPOHHBIM.

8. BOOK.ru: snexkrpoHHO-OMOMMoTeuHas cuctema : cakt / KHOPYC : u3nmarenscTBO
yueOHoit mutepatypsl. — URL : https://book.ru/. — Pexxum noctyna: nist aBTopus. moJjib30BaTesei
- TeKCT : ANIEeKTPOHHBIM.

9. eLIBRARY.RU : Hayunas snexktpoHHasi Oubnuoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum goctyma: s 3aperucTpup.. Ioib3oBareiacii. — Tekct
AJIEKTPOHHBIN.

10. MunucrtepctBo TpaHcnopTa Poccuiickoii ®enepanuu : oQUIIHMATBHBIA CaWT. —
Mocksa, 2010-2023. — URL : https://mintrans.gov.ru/. — TekcT : 3eKTPOHHBIH.

11. PX/I : opurmansusii caiir. — URL : https://www.rzd.ru/. — TekcT : 3JeKTpOHHBIMH

12. denepanpHOE areHTCTBO KEJIE3HOJAOPOKHOTO TPAaHCIOPTA : O(HUIIMANBHBIA CAalT. —
Mocksa, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 37eKTPOHHBIH.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOM JUCIHUILIMHBI

KoHTponb M OIlleHKa pe3yJIbTaTOB OCBOCHHS y4eOHOW IMCIMILIMHBI PACKPBIBAIOTCS dYepe3
TUCIUIUIMHAPHBIE pPE3YyJbTaThl, HampaBlieHHbIe Ha (OpPMHUpPOBAHHE OOIIMUX KOMMIETCHIMHA IO
paszenam U TeMaM COZep)KaHusl yd4eOHOro MaTepHara.

[IpomexxyTouHas arrectauus B popme ouggepenyuposannozo 3avema.

Ob6mas/npodeccuonanbHast
KOMIIeTeHIIH, THYHOCTHbIE Pa3nea/Tema T oneHoYHBIX MEPONPUATHH
pesyabratsl (JIP)
Paznen 1. Kuaerka - | KontponbHas paborta
CTPYKTYPHO- «MonekynsipHblii YPOBEHb
(pyHKuMOHAIBLHAS OpraHHU3al1H )KUBOT0»
e/IMHUIIA JKMBOT0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBIN OIIPOC
OK 02 HayKa. Oobmas
JIP 23 XapaKTEPUCTUKA )KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OueHuBaemMass  JHCKyCCHUSI IO
OK 02 (dyHKIIMOHATEHAS BOIIPOCaM JIEKIUU
OK 04 OpraHu3aius KJIeTOK Brimonnenue u 3alluTa
JIP 23 n1abopaTopHOil paboThI
JIP 30 [IpakTrueckoe 3aHSTHE.
[IpencraBnenue YCTHBIX
COOOIIEHUH C  TMpe3eHTaIueH,
HOJFOTOBJIIEHHBIX TI0 TEPEYHIO
UCTOYHUKOB, PEKOMEHJI0BAHHBIX
IpenoaaBaTeneM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTATBHBIN OMIPOC
OK 02 ¢byakumnoHansHble (hakTopsl | [IpakTudeckoe 3aHsTHE
JIP 23 HacJIE€ICTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O0meH BeniecTB U | DpOHTABHBIN OMPOC
JIP 23 IpeBpalleHle DJHEPrUu B
JIP 30 KJIETKE
OK 02 Tema 1.5. JKusnennsiii | OOcyxaeHHE o BOIPOCAM
OK 04 UK KJIETKH. MwuTto3. | 1eKuuu
JIP 23 Meiio3
JIP 30
Paznen 2. Crpoenne wu | KonrponbHas pabora «CrtpoeHue
(GyHkIUM opraHu3zma U QYHKITUU OPraHu3Ma
OK 02 Tema 2.1. Crpoenne | OueHnBaemasi JUCKYCCHUS
OK 04 opranusma
JIP 23
JIP 30
OK 02 Tema 2.2. ®opmbl | DpOHTATBHBIN OIIPOC
JIP 23 Pa3MHOKEHHs OPTaHU3MOB
JIP 30
OK 02 Tema  2.3.  Ownrorenes | TectupoBanue
OK 04 pacTeHUM, OHKUBOTHBIX W
JIP 23 YyeJioBeKa
JIP 30
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OK 01

Tema 2.4. 3aKkOHOMEPHOCTH

@pOHTAIBHBIN OITPOC

OK 02 Hacjaed0BaHHUsI TectupoBanue
OK 04 [IpakTHueckoe 3aHsATHE
JIP 23
JIP 30
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE MTPU3HAKOB [IpakTyeckoe 3aHATHE
JIP 23
JIP 30
OK 01 Tema 2.6. 3akonoMepHocTtH | TectupoBanue
OK 02 M3MEHYUBOCTH [IpakTyeckoe 3aHATHE
OK 04
JIP 23
JIP 30
Paznen 3. Teopus
IBOJIIOLINH
OK 02 Tema 3.1. Uctopust | @®poHTaNbHBIN OIIPOC
OK 04 SBOJIIOLIMOHHOTO  yYEHHUS.
JIP 23 MuUKpO3BOTIOLIMS
JIP 30
OK 02 Tema 3.2. MakposBostouus. | OnieHuBaeMas IUCKYCCHsI
OK 04 Bo3HUKHOBEHHME U Pa3BUTHE
JIP 23 JKU3HU Ha 3emMie
JIP 30
OK 02 Tema 3.3. Ilpoucxoxnaenue | OpoHTaIBHBIN OIIPOC
OK 04 YeJI0BEKa — AaHTPOTIOTEHE3
JIP 23
JIP 30
Paznen 4. Dxosorus KoHnTtposnbHas pabora
«Teopernueckue aCIIEKTBI
9KOJIOTHI»
OK 01 Tema 4.1. Dxonormdeckue | TectupoBanue
OK 02 (akTOpBI M CpeJIbl KU3HU
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. ITlomynsaunus, | IIpaktnueckoe 3aHsaTHE
OK 02 C000IIIeCTBA, DKOCUCTEMBI
OK 07
JIP 23
JIP 30
OK 01 Tema 4.3. buochepa - | OueHuBaemas TUCKYyCCHS
OK 02 rno0anbHasi 3Kooruyeckas | TectupoBaHue
OK 07 cucreMa
JIP 23
JIP 30
OK 01 Tema 4.4. Bunusaue | TectupoBanue
OK 02 aHTpororeHHsIXx (akTopoB | [IpakTHueckoe 3aHsATHE
OK 04 Ha 6uochepy
OK 07
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IIK 3.7

JIP 23
JIP 30
OK 02 Tema 4.5. Bnustaue | OueHuBaemasi UCKYCCHUs
OK 04 COIMAIIBHO-IKOJIOTMYECKUX | BoimomHenne nabopaTopHOI
OK 07 (akTopoB  Ha  370pOBBE | paOOTHI
IIK 3.7 YyeJIoBeKa
JIP 9
JIP 23
JIP 30
Pazgen S. buogoruss B | 3ammura Keiica: mpeicTaBlICHUE
JKM3HHU pe3yJbTaTOB  pEUICHUsI KeHCoB
(BBICTYIUICHHE C IPE3CHTAIINECH )
OK 01 Tema 5.1. buorexHonoruu B | BeimoaHeHue kelica Ha aHaIU3
OK 02 JKU3HU KaX0T0 uHdopmanuu 0 Hay4YHBIX
OK 04 JIOCTHKEHHSIX B obnactu
IIK 3.7 TeHETUYECKHUX TEXHOJIOTHH,
JIP 23 KJIETOYHOMU WH)XCHEPUH,
JIP 30 MUIIEBBIX OMOTEXHOJIOTHH,
MPE/ICTABJICHHE pe3yabTaToOB
pelIeHUS KeMCOB
OK 01 Tewma 5.2. buorexHonoruu B | BeimoaHenue kelica Ha aHaIU3
OK 02 MPOMBIIICHHOCTH uHdopmanuu 0 pa3BUTHH
OK 04 NPOMBIIIJICHHBIX OMOTEXHOJIOTHH,
IIK 3.7 MIpEJCTaBICHUE pe3yJIbTaTOB
JIP 23 pelIeHus KecoB
JIP 30
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5. HEPEYEHbB UCIIOJIB3YEMbIX METOJOB OBYUYEHMUSA

5.1 IlaccuBHbIE:

- JICKIIUU TPAJWIMOHHBIC 0€3 MPUMEHEHUS MYJIbTHMEIUHHBIX CPEICTB U 0€3 Pa3laTOYHOTo
MaTepuana,

- IEMOHCTpaIHsl y4eOHBIX (PUITHMOB;

- pacckas;

- CEMHHAPBI, IPEUMYIIIECTBEHHO B BHJIE 00CYK/IEHUS JOKJIAJJOB CTYJCHTOB 10 TEM WA UHBIM
BOIIPOCAM;

- CaMOCTOSITENbHBIE U KOHTPOJIbHBIC PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumooeticmeue npenodagamens Kak cyoOvekma ¢ 00y4arOWUMC KAk 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCIU).

5.2 AKTHBHbIE M HHTEPAKTHBHbIE:

- aKTHBHBIC M HHTCPAKTUBHBIC JICKIUH;

- paboTa B rpyrmnmnax;

- yueOHas IUCKyCCusi;

- ICIIOBBIE U POJIEBBIC UTPHI,

- HTPOBBIC YIIPAKHCHUS;

- TBOpPUYECKUE 3aJaHUS;

- KpyTJIbI€ CTOJIBI (KOH(EPEHIINH) C UCTIOIh30BAHUEM CPEJICTB MYJIbTUMEHA;

- peleHre IpoOIeMHBIX 3a7a4;

- aHAJIN3 KOHKPETHBIX CUTYAaINN;

- METOJ1 MOJIYJIbHOTO O0yUYEHHUS;

- 00y4eHHE C UCTIOIH30BAHUEM KOMITBIOTEPHBIX 00yYaOIINX MPOTPAMM;

(83aumooeticmeue npenodasamens kaxk cyOvekma ¢ O0OVHANOWUMCA KAK — CYOBLEKMoM
NO3HABAMENLHOU 0esIMelbHOCU).
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