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1 OBIIASI XAPAKTEPUCTHUKA PABOYEI IPOTPAMMBbI OBLLIEOBPA30OBATEJIBHOM
JUCHUIINHBI
OV].13 BUOJIOTUsl

1.1 Mecto mnpeaMeTra B CTPYKTYpe OCHOBHOI mnpodeccHOHAIbHOH 00pa3oBaTebLHOI
NMpOrpamMmbl

Ob6meobpazoBarenprass guctuummaa OVYJ1.13  buomorust  siBisiercss  00s3aTeIbHOM  4acThIO
obmeoOpazoBarenpbHOro muKiIa ooOpazoBarenpHOi mporpammbl CIIO B coorBerctBum ¢ ®I'OC mo
cnenuanbHocTH  23.02.06 TexHuyeckas HSKCILTyaTarus MOJABUKHOTO COCTaBa >KEJIE3HBIX JIOPOT
(27K TPOBO3BI)

[Ipu peanuzanuu pabodeid mporpaMmbl MOTYT HCIIOJNIB30BAThCS pa3IMYHbIC 00pa30BaTEIbHBIC
TEXHOJIOTHH, B TOM YHUCJIE JUCTAHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, SJICKTPOHHOE 00yUYEHHUE.

1.2 He.]'II/I U INIAHUPYEMbIC Pe3yJIbTAThl OCBOCHUA JAMCIHHUILINHBI!

1.2.1 Heab o0meodpazoBaTebHON TUCHUIJIMHBI

Henp muctmruminbl «buonorusyy: copMupoBaTh y OOyYAIOIIMXCS 3HAHUS U YMEHHUS B 00JacTu
OWMOJIOTHH, HABBIKM UX IPUMECHECHHS B MPAKTUICCKON TPO(HECCUOHATTLHOM A 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 HAOIIOCHHIA,

— TOpPOBOAMTH  MpOCTEHIIMe  OMOJOTUYECKHE  OSKCIEPUMEHTAIbHBIE  HCCIENOBaHUS  C
coOJI0ICHHEM TMTPaBMII OE30MaCHOTO O0paIleHusI C 00beKTaMU U 000PYA0BaHUEM;

—  HUCHOJB30BaTh HHPOPMAIHIO OMOIOTHYECKOT0 XapaKTepa U3 pa3IndHbIX UCTOYHUKOB;

—  TPOTHO3MPOBATh MOCJEACTBUS CBOEH AEITENHFHOCTU IO OTHOIICHHUIO K OKpYXKaroule cpene,
COOCTBEHHOMY 3/I0pOBBIO; 00OCHOBBIBAThH M COOJIIO/IaTh MEPbI MPOPUIAKTUKY 3a00I€BaHUIi;

3HATh:

—  CTpOeHHe, MHOTOOOpa3ue M OCOOEHHOCTH KHUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alluw,
3aKOHOMEPHOCTH MPOTEKAHUSI OMOJIOTUUECKHUX MPOIECCOB U SIBJICHUN B OKPYKAIOIICH cpelie, MEeIOCTHYIO
Hay4YHYI0 KapTHUHY MHUPa, B3aUMOCBSI3U U B3aMMO3aBHCUMOCTH €CT€CTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTIDKEHUH OHOJOTMYEeCKOW HAayKd U TEXHOJOTUH B MPAKTUYECKOM
JESTEIbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHI 1 arpOOHOTEXHOJIOTHH.

1.2.2 Tlnanupyemble pe3yJabTaThl OCBOEHUs 00111€00Pa30BaTeIbHOM TUCHMILIUHBI B COOTBETCTBHHU
¢ ®I'OC CIIO u na ocnope ®I'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK u ITK.

IInanupyemMsble pe3yJbTaThl 00y4eHHs
O0mue KOMNeTeHIUH 5 3
Oo0urue JAucuumiimHapHbie (IpeaAMeTHbIE)
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 MacTEepPCTBA, | TPAMOTHOCTH YEJIOBEKA JJIs PELICHUS
MIPUMEHUTEHHO K TpyZHoiooue; YKU3HEHHBIX IpobIieM;
pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTh K  AKTUBHOU | COPMHPOBAHHOCTH YMEHUS
JeSITEJIbBHOCTH  TEXHOJIOTHYECKON | pacKphIBaTh coJiepyKaHue

VKa3bIBAIOTCSI JINYHOCTHBIE U MeTanpenmeTHbie pesyiabratel u3 ®IOC COO (B mocnenneii pemakimu ot 12.08.2022) B
oTraaroyibHoO# Gopme, popmupyembie 001Ie00pa3oBaTEIHHBIM YUSOHBIM MPEAMETOM
8 JlucumniuHapHBIE Pe3yNbTaThl yKa3bIBAIOTCS B COOTBETCTBMHM C MX NONHEIM mepedneM Bo ®I'OC COO (B mocnenneit

penakiuu ot 12.08.2022)




U COIHMAIBbHOW HAampaBIEHHOCTH,
CIIOCOOHOCTH MHHIMHPOBATb,
IUTAHUPOBAaTh U CaMOCTOSITEIIEHO
BBITIOJTHSTH TaKyIO JIESITEIbHOCTD;
- MHTEpEC K pa3jIuyHbIM cdepam

npodecCuoHAITbHON
NeSTEIILHOCTH,

OBnaneHue YHUBEpCaTbHBIMHU
y49eOHBIMU MO03HABATEIILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYEeCKHe
nefcTBUA:

- CaMOCTOSITEJIbHO
dhopmynupoBaTh u
aKTyaJlu3UpoBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIMBATh CYIICCTBEHHBII
MPU3HAK WM OCHOBAHUA IS
CpaBHEHHUA, KIacCU(PUKAIUU U
0000IIICHHS;

- OINPEAEIISATh LU IEATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTECPUU
UX JOCTUKEHUS;

- BBISBIISATh 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
NeSTeTLHOCT, OIICHUBATh
COOTBETCTBHUE pE3yIBTaTOB
LeTISIM, OIICHUBATH PHUCKH
MOCJIE/ICTBUI IESITEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHHE npu pereHnun
YKU3HEHHBIX TTPOOIIEM

0) 0a3oBbIe HCCIEN0BATENIbCKHE
JieficTBUSA:

- BIaJeTh HaBbIKAMU Yy4eOHO-
HCCIEA0BATEIBCKON U NMPOEKTHON

JeSITeNIbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISIBJISITh MPUYUHHO-
CIICZICTBEHHBIE CBSI3U u
aKTyaJM3UpOBaTh 3a/aqy,
BBIJIBUT'aTh TUIIOTE3Y €€ PCIICHNA,
HaXOJUTh apTyMEHTBI TUIS
JI0Ka3aTeIbCTBA CBOMX
YTBEPKIACHHIM, 3a/1aBaTh

rapaMeTpsl U KPUTEPUU PELICHHUS;
- QHAJIU3HUPOBATH IIOJYyYEHHBIE B
xoJze peleHus 3a1a4u
pe3ybTaThl, KPUTHYECKH
OLICHUBATh MX JOCTOBEPHOCTb,

OCHOBOIIOJIATAlONIMX  OMOJIOTHYECKUX
TEPMHUHOB W TIOHSTHI: YXU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHU3M,  BHII,
TOIYJISAIUS, 9KOCHCTEMa, OHWOIIEHO3,
ounocdepa; MeTaboII3M (oOmeH
BEIIECTB M TPEBpPAIICHUE JHEPTUH),
romMeocras (camoperynsius),
OMoCcHHTE3 Oeka, CTPYKTYypHas
OpraHu3aIus KHBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJIsus,
CaMOBOCIIPOU3BEICHUE (PENPOAYKLINS),
HACJIE/ICTBEHHOCTD, W3MEHYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

c(hOpPMUPOBAHHOCTH YMEHUS
packpbIBaTh coJiepxKaHue
OCHOBOIOJIAralolux  OHUOJIOTUYECKUX
TEOPUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MyTalMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0KICHUS
YKU3HU U YEJIOBEKA;

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKkphIBaTh OCHOBOIIOJIATr Al IINE
OMOJIOTHYECKUE 3aKOHBI u
3aKOHOMEPHOCTH (T. Menpuens,
T. Moprasa, H.N. Basunosa,

. I'exkkensa, ®. Mrwomnepa, K. bapa),
TPaHMIIBl UX TMPUMEHUMOCTH K YKUBBIM
cucTeMaMm;

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOI'0
TO3HAHMSI, UCTIOJIB3YEMbIX B OUOJIOTHU:
HAOMIOJIEHUS! ¥ OMHUCAHHS  JKUBBIX
CHUCTEM, TIPOLIECCOB W  SIBJICHUM;
OpraHu3alu u MIPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHUSI  TUIOTE3,  BBISIBICHUS
3aBUCUMOCTH MEXIY HCCIIeIyEeMbIMU
BeJIMYMHAMU, OOBSICHEHHS TTOTYYSHHBIX
pe3ynbTatoB M (OpPMYJIUPOBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAYUYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHHUS BBIJIEISThH
CYIIECTBEHHBIC TPU3HAKA BHUPYCOB,
KJIETOK  MPOKapuOT U  JYKapHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
9KOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BeIeCTB U MpPEeBpalICHUS
SHEpPruu B  KJeTke, (OTOCUHTE3A,
MJACTUYECKOTO U DHEPreTUYECKOro
oOMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a,




NPpOTHO3UPOBATL HU3MCHCHUC B

HOBBIX YCIIOBUSIX;
- yMeThb NEPEHOCHTh 3HAHUS B
M03HABATEIIBHYIO u
MPAKTUYECKYIO o0nacTu
JKU3HEICATSIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCTeH;

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

- CHOCOOHOCTh MX HCIIOJIL30BAaHUS
B ITO3HABATEIHLHON M COIIMAJIbHOMN
MPaKTUKE

OIJIOJJOTBOPEHMUS, pa3BUTHS u
pPa3MHOXKCHHS, WH/IMBUYTBHOTO
pa3BUTHg OpraHu3Ma (OHTOT€HE3a),
00pBOBI 3a CyIIECTBOBAHUE,
€CTECTBEHHOI0 otbopa,
BU1000pa30BaHUs,

MPUCIIOCOOJICHHOCTH ~ OPTaHM3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMIIOHEHTOB HKOCUCTEM,
AHTPOIIOTEHHBIX U3MEHCHU I B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYTOBOPOTa BEIIECTB M IMPEBpAIlCHHEC
9HEpruu B Ouocdepe;
C(OPMHPOBAHHOCTh YMEHHUSI pelIaTh
OMOJIOTMYECKHE 33/1a4yd, COCTaBJIATh
TCHOTHIIMYECKUE CXEMBI CKPCIUBAHHS
JUIS  Pa3HBIX THUIIOB  HACJCIOBaHMSI
NPU3HAKOB y OPraHHU3MOB, COCTaBIIATH
CXEMBI TIepeHOCca BEUISCTB U SHEPTHH B
IKOCHCTEMaXx (LIEMHU MUTAHUS, TUIICBbIC
CETH)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEIICTBA
MOKCKA, aHaTIN3a U
HWHTEPIIPETAIIAH
nHpopManuu u
nH(pOpMallMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3134
npodeccnoHanbHOM
JeSATEIIEHOCTH

B o0sacTH HEeHHOCTH HAY4YHOIO
NO3HAHMSA:

- c(OPMHPOBAHHOCTh
MHPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH u 00I11eCTBEHHOM
IIPaKTUKH, OCHOBAaHHOI'O Ha
auyasnore KYJBTYD,
CIOCOOCTBYIOLIETO  OCO3HAHUIO
CBOETrO MECTa B IOJIMKYJIBTYPHOM
MHpE;

- COBEPIUECHCTBOBAHUE SA3BIKOBOM
U YUTATEIbCKOM KYJIBTYpPBlI Kak
CpelCTBa B3aUMOJICUCTBUS MEXKTY
JIIOIBMHU U II03HAHWS MUDA;

- OCO3HaHWE ILIEHHOCTH HAay4YHOM
JEeATEIbHOCTH, TOTOBHOCTH

OCYIIECTBISITh  NPOEKTHYIO U
HCCIIEI0BATENBCKYIO
NEeSTeNIbHOCTh MHAMBHAYAJIbHO U
B IpyIIIE;

OBnanenue YHUBEPCAIbHBIMHU
y4eOHBIMU [I03HABATEJIbHBIMU
JNEUCTBUSIMU:

B) padorta ¢ nHgopmanmeii:

- BJIAACTb HaBBbIKaMH IIOJYUYCHUA
uHbOpMAlMM U3  HMCTOYHHUKOB
pPa3HbIX THIOB, CAMOCTOSITEILHO
OCYIIECTBIIATh IIOMCK, AaHAJM3,
CHCTEMaTHU3aLIUIO u

c(hOpMUPOBAHHOCTh yMEHUM
KPUTHYCCKH OIICHWBATh WH(OPMAIIHIO

OMOJIOTYECKOT0 coJiep KaHus,
BKJIIOYAIOIIYIO [ICEBOHAYYHbIE 3HAHMS
U3 Pa3IUYHBIX MCTOYHHUKOB (CpeAcTBa
MaccoBod  HMHQOpMAIMH,  HAy4YHO-
HOIYJISIPHBIE MaTepHabl);
HUHTCPHIPECTUPOBATE ITUYCCKUC ACIICKTBI
COBPEMEHHBIX UCCIIEIOBaHUM B
OHOJIOrur, MEIUIMHE, OMOTEXHOIOTUH;
paccMaTpuBaTh rio0anbHble
JKOJIOTUYECKHE poOIIEMbI
COBPEMEHHOCTH,  (OpPMHPOBATH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3UILIHIO;

c(OpMHPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIE IMUCHBMEHHBIE U YCTHBIE
COOOILEHHs] HA OCHOBE OMOJIOTMYECKOH
nHdopmanuu u3 HECKOJIBKUX
HCTOYHUKOB, I'DAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaTr OuoJIoTun




HUHTEPIPETAIIIO uHbOpMaITUN
pa3nuYHbIX BUIOB U (opm
IIPE/ICTaBIICHMUS;

- CO3/1aBaTh TEKCThI B PA3JIUYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHUS

uHpOpMaIHU u EJICBOM
ayJIUTOPHH, BEIOMpast
ONITUMAITEHYIO bopmy
MIPE/ICTABJICHHS U BU3YaJIH3aIiy;

- OICHHMBaTh  JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManmu, ee

COOTBETCTBHE  MPABOBBIM  H
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIIONIb30BATh cpeacTBa
WH(POPMAIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
B peleHnH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpPraHM3alMOHHBIX  3aga4 ¢
co0IroieHNEM TpeOoBaHU
SPrOHOMHKH, TEXHUKH
0e30IaCHOCTH, TUTHCHEL,

pecypcocOepexeHusi, MPaBOBbIX U
ATUYECKHUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 06€30MacHOCTH;
- BJIAJICTh HaBBIKaMU
pacrno3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALMOHHON
0€301aCHOCTH JIMYHOCTH

OK 04. DOddexrusHO
B3aHMOJICHCTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaHJIe

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOATEIBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHOU U
COLIMAJIbHON JESITENIEHOCTH;
OBjaieHHe yHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
ACHCTBUAMM:

0) COBMeCTHAs 1eATeJIbHOCTD!

- TOHUMaTh M UCHOJb30BaTh
IIpeUMylIecTBa  KOMaHJHOW U
WHIUBUAYaTbHON pabOTHI;

- IPUHHUMATH LEIU COBMECTHOMN
NeSITeNIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHHUPOBATh JIEHCTBUS IO €€
JOCTH)KEHHMIO: COCTaBIATh ILUIAH
JNEUCTBUN, pacIpelneisiaTh poiid ¢
y4eTOM  MHEHUH  YYaCTHHUKOB
00CyX/1aTh pe3yJIbTaThI
COBMECTHOM paboThI;

- KOOpJIWHUPOBATb WM BBINOJIHATH
paboTy B YCIOBHSAX pPEaJbHOTO,

npuoOpeTeHre  OmblTa  MPUMEHEHHS
OCHOBHBIX METO/I0B HAy4HOTO
MIO3HAHUS, UCIOIb3YEMbIX B OMOJIOTHH:
HaOJIIOJIEHUsT W OINWCAHUS  JKUBBIX
CUCTEM, IIPOLECCOB U  SIBJICHMII,
OpraHu3alu u IIPOBEJCHUS
OHMOJIOTNYECKOT0 AKCIIEPUMEHTA,
BBIIBWJKEHUSI ~ TMIIOTE3,  BBISBICHHUS
3aBUCHUMOCTH MEXJy HCCIIEIyEMbIMU
BEJIMYMHAMH, OOBICHEHHS MOJTyUYEHHBIX
pe3ynbTatoB M (QOpPMYJIUPOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAy4YHBIX
MIOHSATUI, TEOPUN U 3aKOHOB




BUPTYaJILHOT'O 51

KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYUIECTBISITh  MO3UTHUBHOE
CTpaTermuecKoe TOBEJICHUE B
Pa3IUYHbIX CUTyalusX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHUITUATHBHBIM

OBiajgeHne yHUBepCAIbHBIMH

peryJiTUBHBIMHU JeHCTBUSIMU:
r) IpUHATHE Ce0s M JAPyrux
JI0en:

- NpUHUMATh  MOTHUBBl U
apryMEeHThbl [JpYTUX JIIOAEH IIpU
aHaiuse pe3yJIbTaToB
JEeSATEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO
JPYTHX JIFO/ICH HA OIIHOKH;

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMATh MHP C  [O3HIUH
JPYTOro 4eloBeKa

OK 07. CopnelicTBOBaTh B o6s1acTH 3K0/10rMYECKOT0 c(OpPMHPOBAHHOCTH YMEHUS
COXPaHEHUIO BOCIIUTAHUS: OPUMEHATh TOJY4YEHHBbIC 3HAHUS IS
OKpYKaroIIEH Cpebl, - c(hOPMHUPOBAHHOCTH | OOBSICHCHHS OMOJIOTUYECKHX
pecypcocOepexeHuIo, 9KOJIOTHYECKOI KyJbTYpbI, | IPOIIECCOB M SIBICHUH, JUIS TMPUHSITUS
MIPUMEHSTh 3HaHUs 00 MMOHMMAaHHUE BIUSHUS COLIMAJIBHO- | MPAKTHUYECKUX pereHni B
WU3MEHEHHHU KIIMMaTa, SKOHOMMYECKHUX TIPOLIECCOB Ha | IOBCEAHEBHOM  KHM3HU C  LEJBIO
MPUHLIMIIBI OEPEXKITUBOTO | COCTOSTHUE IPUPOIHOM u | obecriedeHust OE30MACHOCTH  CBOETO
IIPOU3BOJICTBA, COLIMAJIbHOW CpEeIbl, OCO3HAHUE | 30POBbS M 3JI0POBbS OKPY>KAIOIINUX
3¢ PeKTUBHO AEHCTBOBATH | I100ATBHOTO XapakTepa | e, coOI0IeHns 3J0pOBOTO 00pasa
B UpE3BBIYAITHBIX 9KOJIOTUYECKUX MPOOIIeM; KU3HU, HOPM I'PaMOTHOT'O NIOBEJICHUS B
CUTYyaLHSIX - IJTAaHUPOBaHUE U | OKpYXKalolled  TPUPOJHOM  Cpene;

OCYIIECTBIEHUE  JIEHCTBUH B | IOHMMAHHE HE0O0X0IMMOCTH

OKpYyXarollled Cpele Ha OCHOBE | UCIOJIb30BaHUS JOCTUKEHUN

3HaHUSA  LEeJIed  YCTOMYMBOIO | COBPEMEHHOMU ouonoruu 51

pa3BUTHA YEJIOBEYECTBA; OMOTEXHOJOTMH I  PAlMOHAIBHOTO

AKTUBHOE HENPUATHE ACWCTBUH, | IPUPOIONOIb30BaHUS

MIPUHOCALIMX BpPEJ OKpY’KaroLEen

cpene;

- yMEHHE IIPOrHO3UPOBATh

HeOJ1aronpusiTHbIE

9KOJIOTMUECKHE MIOCTIEICTBUSA

MpEeATPUHUMAEMBIX NEUCTBUH,

MpeA0TBPAIIATh UX;

- paciipeHue OTIbITa

JESATEIBHOCTH 9KOJIOTHUECKOMN

HaIpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMU Y4eOHO-

HCCIIEIOBATENBCKOM, MPOEKTHON U

COLIMAJIbHOU JESITEIbHOCTH
IIK 1.3. O6GecneunBars | - c(hOpMUPOBAHHOCTH YMEHUS Ha OCHOBE benepabHOTO




0€30IIaCHOCTh  IBWKECHUS
MKEJIC3HOJOPOIKHOTO
MOABUAKHOTO COCTABA

KJIaCCU(HUKAMOHHOTO KaTajora OTXOJOB OIPEACNATh KIacC ONAaCHOCTH
OTXOJIOB; arperaTHoe COCTOsSiHME W  (usnmdeckyro (GopMy OTXOIO0B
MIPOU3BO/ICTBA;

- OBIAQJEHHE METOJaMM OIpEeCTCHUs]  IIOKa3aTelell  yYMCTBEHHOM
paboTtociocoOHOCTH,  OOBSICHEHHWE  TOJNYYEHHBIX  pe3ylbTaToB |
¢dbopMynupoBaHue BBIBOAOB (ITMCBMEHHO) C HCIOJIb30BAHHEM HAayYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;

- c¢(hOpPMHPOBAHHOCTh YMEHHS aHAJIU3UPOBATH MH(OPMALUIO O HAYYHBIX
JIOCTHXKEHUSIX B  O0NAacTH TICHETHYSCKHX  TEXHOJIOTHH, KJICTOYHOM
WH)KEHEPHH, MTUIIEBBIX OMOTEXHOJIOTHIA;

- c(OPMUPOBAHHOCTh YMEHUS aHAIU3UPOBATH MH(POPMALUIO O Pa3BUTUH
IPOMBINUICHHBIX OMOTEXHOJIOTHI U MX IPUMEHEHUH B )KU3HHU YeJIOBEKa




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JIJUCIIUILJIMHBI (ITPEJIMETA)

2.1 O0beM y4yeOHOM TUCHUILVIMHBI (MPeAMeTa) U BUAbI YUeOHO# padoThl

Bup yuedHoii padoTbl Obném B
yacax
MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 72
B T.4.
O0Bém 00pa3zoBaTe/IbHOM MPOrpaMMbl Y4eOHOM TUCIHUILUIMHBI (TpeaMeTa) 61
B T.4.
OcHOBHOe co/iep:KaHue 43
B T.4.
Copepxanue yaeOHOT0 MaTepuaa 33
MPAKTUYECKHUE 3aHITUS 8
1abopaTOPHBIE 3aHATHS 2
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 12
B T.4..
TEOpeTHYecKoe OOydeHue 2
MPAKTUYECKHUE 3aHITUS 8
nabopaTOpPHBIE 3aHATHS 2
KounTposnHas pagora 1
CamocrosiTe1bHas1 padoTa o0y4varomierocs (Bcero) 11
IIpomMe:xkyTouHasi aTTecTanus B popme 2

oughghepenyuposannozo 3auema (2 cemectp)




2.2 TemaTn4yeckui IJIAH U coJeprkanue yueOHou nucuuniannbl (mpeamera) OYIL13 BUOJIOT'UA

dopmMupyemblie
HaumeHoBaHue Conep:xkaHue yueOHOro MaTepuasa, NPaKTHYECKHe M JIA00PaTOPHbIE 3aHATHS, O0bem KOMIIeTeHITHH
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 OMOJIOTMYECKUX 3HaHMM. CBs3p OMOJOIMHM C JPYTMMH HayKaMu: OMOXHMMHUS,
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. XMMUYECKUHA 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. 3anosHeHHe CpaBHUTEIbHOM TaOJIUIIbI CXOJICTBA U PA3JIMYUN )KUBOTO U HEKUBOTO.
Tema 1.2. 6 OK 01
CTpyKTYpHO- Coaepskanue yueOHOro MaTepuaia 2 OK 02
(pyskunonanbHas Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MNOJIOKEHHS COBPEMEHHOM OK 04
opraHu3anus KJIETOYHOM Teopuu. THIBl KJIETOYHOM OpraHu3alMM: MPOKAPUOTHYECKUH U SYKapUOTUYECKUH.
KJIETOK OMHOKJIETOUYHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHue MpoKapHoTHYecKoW kieTkdu. CtpoeHue

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

IIpakTyeckoe 3ansaTue Nel 2

BupycHsie u OaktepuanbHble 3a0oneBanus. OONIMe MPHHIUIBI HWCIOIB30BAHUS JIEKAPCTBEHHBIX

BemiecTB. OcoOOEHHOCTH MPUMEHEHHs] aHTHOMOTHKOB.

IIpedcmasnenue ycmuvix coobwenuti ¢ npesenmayuel, nOO20MOBNEHHbIX NO NEPEYHI0 UCHOYHUKOBG,

PEKOMEHO0BAHHbIX npenodasamenem

JladopaTopnasi padora Nel 2

CrpoeHne kiIeTku (pacTeHusi, KUBOTHBIE, TPUOBI) U KJIETOUHBIE BKIIOUEHHS (Kpaxmal, KapOTHHOUJIbI,

XJIOPOILIACTHI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CTpyKTYypHO- Conep:kanue y4eOHOIro MaTepuaa 2 OK 02
ynkuuonanbubple | XpomocomHass teopusi 1. Moprana. CrtpoeHne XpoMOCOM. XpPOMOCOMHBIH HabOp KIETOK,
(paxTopsl TOMOJIOTUYHBIE ¥ HETrOMOJIOIMYHBIE XPOMOCOMBI, IalJIONHBIA U AUIUIOUAHBIM Habop. HykinenHosble
Hacaeacrsennocru | kucnotel: JIHK, PHK naxoxnenuwe B kieTke, MX cTpoeHHE W (QyHKUMH. MaTpudHble MpPOIECCH B

KJIETKE: peluIuKalysi, OMocuHTe3 Oelka, penapauus. I eHeTuyeckuii Ko U ero CBOWCTBa

IIpakTyeckoe 3ansaTue Ne2 2

Penienue 3a1a4 Ha onpeneseHne N0CIeN0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUS ITOCIIeI0BaTeIbHOCTH HyKieoTunoB JJHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB M Copaepxxanue yueOHOro MmarepuaJia 1
NpeBpaleHue [Tonstne Meraboau3M. ACCUMWIALMSA M JUCCUMWIALUSA - JBE CTOPOHbI MeTaOonu3Ma. Tumbl oOMeHa
JHEPruM B KJeTKe BEIIECTB: aBTOTPO(HBIM W reTepoTpodHBIA, a’poOHBII W aHa’poOHBIN. [lmacThueckuit oOMeH.

PoTocuHTE3. XEMOCHUHTES

CamocrosiTenbHast padoTa odyuyarommxcs 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 nukin, ero nepuoasl. MuTo3, €ro craauv M IMPOUCXOIAIIME Mpolecchl. buonornueckoe
Meiio3 3HaueHue MuTo3a. Meho3 u ero craguu. lloBenmenwe xpomocom B Meio3e. KpoccuHrosep.

buonornyeckuii CMbICI Me03a

CamocrosiTeibHast padota odyuarommxcs Ne3 1

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

(11+4)

Paznea 2. Ctpoenue u ¢pynkuuu opranusma (1 cemecrp) 11
Tema 2.1. Ctpoenue 1 OK 02
OpraHu3ma Copepixanue yueOHOTro MaTepuasa: 1 OK 04

MHOrokaeToYHble OpraHu3Mbl. B3auMOCBSI3b OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTa3 oprausma U ero nojiiep>kaHue B poiecce )KM3HEAEITeIbHOCTH
Tema 2.2. 2 OK 02
DopMbl Copepxxanue yuyeOHOro MmarepuaJia 1
Pa3MHOKeHUA @opMBl  pa3MHOXKEHHsSI OpraHu3MoB. becnomoe u mosoBoe pa3mMHOXkeHHe. Buaesl Oecronoro
OPraHu3MoB pasMHOokeHus. IlosnoBoe pazMHokeHHe. I'ameroreHe3 y KHUBOTHBIX. (CriepMaToreHe3 M OOTEHE3.
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CrtpoeHue noy10BbIX K1eTOK. Om1010TBOpEHNE

CamocrosiTesibHasi padoTa o0ydarwmmxcs 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, WunuBuyanbHOEe pa3BUTUE OPraHU3MOB. DMOpHOreHes u ero craauu. IloctamMOpHoOHAIBHBINA NEPUOLL.
JKHBOTHBIX H Craguu mocTSMOPHOHANIBHOTO PAa3BUTHS Yy JKMBOTHBIX M YenoBeka. [IpsiMoe W HempsMoe pa3BHTHE.
Yye10BeKa buonornueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHun
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
(MoHOrHOpHIHOE M OJUTHOPUAHOE CKpeluBaHue). BzaumozelicTBue reHoB
IpakTuyeckoe 3anaTue Ne3 2
Pemienue 3a1a4 Ha ornpeieieHue BEpOATHOCTH BOSHUKHOBEHHSI HACIICACTBEHHBIX MTPU3HAKOB MTPU MOHO-,
-, TOJUTMOPUIHOM U aHAJIM3UPYIOILEM CKPEIIMBAHUM, COCTABJICHHE TE€HOTUIUYECKUX CXEM
CKpEIIMBAHHS
Tema 2.5. 3 OK 01
Cueniennoe Copaepxxanue yueOHOro MmarepuaJia 2 OK 02
HacJleJ0OBaHHe 3akonsl T. Moprana. CremjieHHOe HacileJOBaHUWE TEHOB, HapylleHue cueruieHus. HacnemoBanue
NMPHU3HAKOB NPU3HAKOB, CIEIUICHHBIX C TI0JIOM
CamocrositenbHas padora odyuyarommxcs NeS 1
Pa3paboTka rnoccapus
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 GpyHKIMH Opraiu3ma (2 cemecTp) 4
Tema 2.6. 4 OK 01
3aKoOHOMeEpHOCTH Copepxxanue yuyeOHOIro MmarepuaJia 2 OK 02
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HU3MCHYHUBOCTH

N3mMeHYnBOCTh TPHU3HAKOB. BHIIBI W3MEHUYMBOCTH: HACJIEICTBEHHAss W HEHACJIEICTBEHHAs. 3aKOH
TOMOJIOTUYECKHX PSAIOB B HachenacTBeHHoW wm3meHumBocTH (H.M. BaBuioB). MyrtanmoHHas Teopus
W3MEHYMUBOCTH. Buabl MyTanuii 1 npuYrHbl UX BO3HUKHOBeHUs. Kapuortun yenoseka. Hacnencrteennbie
3a0oeBaHusl 4YejoBeKa. ['eHHbIE W XpPOMOCOMHBIC Oo0Jie3HM uenoBeka. bose3HM ¢ HaciueACTBEHHOM
MPEAPACIIONOKEHHOCTRI0. 3HAYEHUE MEAMIIMHCKON TE€HETUKH B MPEJOTBPAILICHUH U JICUCHUH
TeHETUYECKHX 3a00JIeBaHUI YeJoBeKa

OK 04

IIpakTyeckoe 3ansaTue Ne4 2

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

COCTaBJICHUE TCHOTHITMYECKUX CXEM CKpEIIMBAHUS
Pa3nen 3. Teopusi 3BoJIOnNH 9
Tema 3.1. UcTopus 3 OK 02
IBOJIIOIIUOHHOT0 Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04
YYeHHUs. [Teprie 3BomonmonHble koHmernmuu (K.b. Jlamapk, XK.JI. broddon). DBONOIMOHHAS TEOpHUS
MukposBoouns Y. NapBuna. CuHTETHYECKAs TEOPHs IBOJIOLUU U €€ OCHOBHBIE MOJOKEHUSI.

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

SBOJIIOIHMH. DJeMEeHTapHble (aKTOpbl SBONMIONHMH. EcTecTBeHHBI 0TOOp - HampaBisromMii (akTop

sBoJIOIMH. BumooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIHH

CamocrositeibHas padora o0y4yarommuxcs Ne6 1

Pa3paboTka rioccapus

Pa3pa0oTka JeHThl BpeMEHHU Pa3BUTHS SBOJIIOLIMOHHOTO YUEHUs
Tema 3.2. 3 OK 02
Maxkpossoatonusi. | Cogep:kanue yueOHOro MaTepuaa 2 OK 04
Bo3HukHOBeHUE H MakpoosBomonus. PopMbl U OCHOBHblE HampasieHus MakposBomtonuu (A.H. Cesepuos). Ilytu
pa3BUTHE )KM3HH HA | JOCTH)KEHUs OMosormdeckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3emiie.
3emure ['nnote3bl U TeOpUU BO3HUKHOBEHHUs KU3HU Ha 3emuie. [losiBIeHME MEpPBBIX KJIETOK U MX 3BOJIIOLUS.

[TpokaproTel W dyKapHOTHL. [IpOMCXOXKIAEHWE MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE

OCHOBHBIX IIAPCTB 3YKApUOT

CamocrosiTeibHast padoTa odyuyarommuxcs Ne7 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[ U TOYTH pacCCICHUA 4YCJIOBCKA IO IIIAHCTE.
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[Tpucnoco0IeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHUSIM CPEJIbl

CamocrosiTesibHasi padoTa o0yuyarmmxcs Ne8 1

Pa3paboTka JeHTbl BpEMEHU [TPOUCXOXKACHUS YEJIOBEKA
Pa3znea 4. DxoJiorus 17
Tema 4.1. 2 OK 01
JKoJIOTnYecKne Conep:kanue y4eOHOIro MaTepuaa 2 OK 02
(paxropel M cpeanl | Cpeasl oOMTaHMS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAs, BHYTPUOpPTaHW3MEHHAs. OK 07
KU3HU DU3NKO-XMMUYECKHE OCOOEHHOCTH cpell OoOMTaHus opraHusmoB. IIpucnocoOsneHus OpraHu3MoB K

KHU3HH B pasHbix cpenax. llonstue skomormueckoro ¢akropa. Kiaccupukamus 5KOIOTHYECKHX

dakropos. [IpaBuno munumyma 0. JInbuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. &) OK 01
Honyasiuus, Conepskanue yueOHOro MaTepuaia 2 OK 02
coo01ecTBa, DKoJloruyeckas XapakTepUCTHKa BHJA M IOMYJALMU. DKOJOTMYEcKas HMIIA BHJA. DKOJOTMYECKHUE OK 07
IKOCHCTEMBbI XapakTepucTHKH monyssinud. CooliecTBa U 3KOcUCTeMbl. BHOIeHO3 1 ero cTpykTypa. CBS3M MEXIy

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

peayueHThl. KpyroBopot BeliecTB U OTOK SHEPruu B 3kocucteMe. Tpoduueckue ypoBHU

IIpakTuyeckoe 3ansiTue Ne5 2

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUIl IO MEPEHOCY BEIIECTBA M SHEPTrUU B

HKOCHUCTEMAX C COCTaBJIEHUEM TPOPUUECKUX LieNei u mupamui 6MOMacChl U SHEPTUH

CamocrosiTeibHast padoTa odyuyarommxcs Ne9 1

CocraBieHne CXeM KpyrOBOPOTa BELIECTB
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. O6iactu Ouocdeps! 1 ee koMrnoHeHThI. JK1uBoe BelecTBo Onocheps! 1 ero GyHKIUH.

3aKkoHOMEpHOCTH cyIiecTBoBaHUs Ouocheprl. OcodeHHOCTH Onochepsl Kak Tria00aTbHON IKOCHCTEMBI.

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

['no0anbpHbIE IKOJIOTUYECKHE MPOOIEMbI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTreHHBIX Copaepxxanue yuyeOHOro MmarepuaJia 2 OK 02
(¢axTopos Ha AHTpONOreHHbIe BO3ACUCTBHUS Ha Ouocdepy. 3arps3HEHUs Kak BUJ AHTPOINOIEHHOTO BO3JCHCTBUS. OK 04
ouocdepy AHTpOIIOTeHHbIE BO3JeHCTBUS Ha atMmocdepy. BozneiictBus Ha ruapocdepy. BoznelictBus Ha OK 07

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

IIpakTyeckoe 3ansaTHe Ne6 (mpoecCHOHAIBLHO-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. [Ipobimema TEXHOTCHHBIX BO3JICWCTBUII Ha 370pPOBbE YeNOBEKa (AIEKTPOMArHWTHBIE MOJI, IIK 1.3
310pPOBhLE YeJIOBEKA | ObITOBAsE XMMHUS, U30BITOYHBIE IIYMbI, paAualus U T.1.). AJanTaius opraHiu3Ma yeiaoBeka K (axtopam
okpy»xatomiei cpeasl. [IpuHunner ¢opmupoBanus 370poBbecOeperaromero noseaeHus. duznyeckas
AKTUBHOCTb U 3/10pOBbe. BHOXMMHYECKHE aCIEKThI pallMOHAJIbHOTO TUTAHUS
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 y4e6HOro MaTepuasa 2 OK 04
KU3HU KAXKI0I0 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 OMOAKOJOTMYECKOM HMH(OpPMALMM U3  Pa3IMYHBIX
UCTOYHUKOB (HayyHass W ydeOHO-Hay4dHas JUTepaTypa, CpPEACTBA MaccoOBOW HHQOpMAIMH, CETh
WHTepHeT u npyrue)
IpaxkTuyeckoe 3ansitue Ne7 2
Keiicel Ha aHanu3 MHPOPMALMU O HAYYHBIX JIOCTHKEHHSAX B OO0JIACTM TC€HETUYECKHUX TEXHOJOIUH,
KJIETOYHOW MHKEHEPUH, MUIIEBbIX OMOTEXHOJIOTUH.
CamocrositenbHas padora ody4yarommxces: Nel0 1
IToaroToBKa NMpe3eHTALMHU JUIS 3AIIUTHI KeHca
Tema 5.2. 5 OK 01
buorexnosiornu B IIpakTHyeckoe 3ansitue Ne8 4 OK 02
npompinieHHocTH | Keiichl Ha aHanu3 HHGOPMAIMK O pa3BUTHH MTPOMBIIIIICHHBIX OMOTEXHOJIOT UM OK 04
K 1.3
CamocrosiTeibHas padota odyuarommxcest Nell 1
[ToaroToBKa mpe3eHTaIMK JJIs 3aIIUThI Kelca
IIpoMeskyTOUHasi aTTecTALMS N0 AUCHMILINHE (MpeaMeTy): tuddepeHIMpOBaHHbIA 3a4yeT 2
Hmoz || cemecmpa: MakcuMaibHas yueOHasi Harpy3ka (Bcero) 42
O0si3aTenbHas ayAUTOPHAs yueOHasi Harpy3ka (Bcero) 36
PAKTUYECKHE 3aHSITUSI 10
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naboparopHbie 3aHsTHS (PabOTHI) 2

camocTosiTesIbHas padoTa 6

Qg epeHIMPOBAHHBIN 3a4eT 2

HToro: MakcumanbsHas yueOHast Harpy3ka (BCero) 72

O0si3atesibHas ayTUTOpHAs yueOHasi Harpy3Ka (Bcero) 61
MIPAKTUYECKHE 3aHATHS 16

JabopaTopHble 3aHATH (PabOTHI) 4

caMmocTosiTenbHast pabora 11

KOHTpPOJIbHAs paboTa 1

Hmozosas ammecmayus 6 popme qudpepeHIMPOBaHHOTO 3a4eTa 2
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
JUCHUIINHBI

3.1 TpeboBaHusT K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

VYyeOHass gucnuruiiHa (MpeaMeT) peamu3yercs B yduyeOHOM KaOuHeTe 0e30macHOCTH
KHU3HEICATEIILHOCTH M OXPaHbI TPYA.

O6opynoBaHue yueOHOTO KaOMHETa:

— II0CaJI0YHbIE MECTa MO KOJUYECTBY O0yUaIOLIUXCS;

— pabodee MeCTO MpenoJaBaTes;

— METOJIMYECKHUE MATEePUAIbI 10 AUCIUIUIHHE (IPEIMETY).

Texuuyeckue cpencrtsa oOydeHus pabouero wmecra MpenoAaBaresisi: KOMIIBIOTEPHOE
000pyI0BaHHE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHMAM O€30MaCHOCTH M HAAEKHOCTH,
IpelycCMaTpUBAIOIee BO3ZMOKHOCTh MHOTO(YHKIMOHAILHOTO HCIOJIB30BAaHUSI KAaOMHETa C IENbI0
u3ydeHus: y4yeOHOW ITUCHMIUIMHBI (TIpenMeTa), MyJIbTHUMEAMHOEe 000pyAoBaHHE (IIPOCKTOP H
MPOEKIIMOHHBIN IKpaH WM UHTEPAKTUBHAS JOCKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HammeHoBaHue cCrenualbHOTO TIOMEIICHUS: Yy4eOHas ayIquTopus s I[POBEICHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYJIbTALMMA, WHIMBUAYAIbHBIX KOHCYIbTAllUM, TEKYIIETO
KOHTPOJIS, TPOMEXKYTOYHOH AaTTeCTallud, OCHAIIeHHAas OO0OpyJOBaHMEM U TEXHHUYECKUMH
CpeacTBaMu OOyuYeHUs, a TaK)Ke YMUTAIbHBIA 3a], MOMEIIEHUE AJISl CaMOCTOSTEIbHOW paboThl, C
nocrynom kK cetu «MuTtepuer» n OUOC. OcHamEeHHOCTh: KOMIUIEKT y4eOHOH mebenu, HOyTOYK,
MPOEKIIMOHHOE 000pyAOBaHUE (MYIbTUMEIUUHBIN IPOSKTOP U IKPaH).

IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO 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 (pa3ubiit Ne Ha Kax 0¥
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-puiaptp SKYDNS 10-05109
MporpammHoe obecneyeHre no GNU General Public License (cBob6ogHo pacnpocTpaHaemoe)
Ne [Iepeuenb
1 | Open Office
2 | Mot Oduc
3 | Gimp

IIpu u3yyenun npeamera B (popMate 3JIeKTPOHHOT0 00y4eHus ¢ ucnoJb3osanuem 10T
[Tporpammer mist BuneokoHdepenimii: Zoom Cloud Meetings, SIlanexc Tenemocr.
OnektponHas miatdopma Moodle.

3.2. UnpopmannoHHoe obecnedeHne peajn3alui NPOrpaMMbl

Jlia peanuzanuu nporpaMMmbl OuOIMOTeYHBIH (HOHA 00pa30BaTENbHON OpraHU3aluu T0JKEH
UMETh T[eYaTHble W/WIM DJIEKTPOHHBIE 0Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpCHI,
pPEKOMEHIyeMbIe [T UCIIOIb30BAHUS B 00pa30BaTEIbHOM IPOLIECCE.
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IlepeyeHb yueOHBIX U31aHNH, TONOJHUTEIbHOM JuTepaTypbl UHTEpHET-pecypcoB, 0a3bl
JAHHBIX 0U0JIMOTEeYHOTO hoHAA:

3.2.1 OcHOBHBbIE HCTOYHUKH:

1. buonorus: 10-ii kmacc: 06a30BbIi ypoBeHb : y4yeOHmk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Py6nos [u ap.] ; nox penakuueid B. B. [laceunuka. - 5-e usa., crep. - Mocksa :
[Tpocemenue, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexkrpoHHbid // Jlaup :
anekTpoHHOOMOMoTeuHas cuctema. - URL: https://e.lanbook.com/book/334994 - Pexum noctymna:
1u1s aBTopu3s. [lonmb3oBarteneii/

2. buonorus: 11-ii kmacc: 6a3oBblii ypoBeHb : yueOHMK / 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-OnOIMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Pesxum mocTyma: Ui aBTOPH3. [OJIb30BATEIEH.

3.2.2 Ilepeyenb npodeccHOHAJBHBIX 043 JAHHBIX U MH(OPMAIUOHHBIX CIPABOYHBIX
cucTeM:

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

4. Tapanr : uadopmannonHo - mpaBoBoii moprain. — URL : https://www.garant.ru/ . —
TeKcCT : 3JIEKTPOHHBIM.

5. Kogekc : npodeccuonanpHas ciupaBouHas cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : 2JIEKTPOHHBIN

6. DOnekrpoHHas OubnuoTeka Y4eOHO-METOAMYECKOrO0 IEHTpa MO OO0pa3oBaHUIO Ha
JKEJIC3HOAOPOKHOM TpaHcmopte : oduimanbHeii cair. — 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: snekrpoHHO-OnbMMoTeyHass cucrtema : caiit / KHOPYC : mu3marenscTBO
yaeOHoi nutepatypsl. — URL : https://book.ru/. — Pexxum noctyna: amst aBTOpu3. MOJIb30BaTENCH
- TeKcT : 3IEeKTPOHHBIN.

9. eLIBRARY.RU : Hayunas snexkTpoHHas 6ubimoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgocTyma: mis 3aperucTpup.. Moib3oBaTened. — Tekcr
JJIEKTPOHHBIN.

10. MunucrtepctBo TpaHcnopta Poccmiickoit ®enepanuu : OQUIMATBHBIN CaWT. —
Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 37eKTpOHHBIN.

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

12. denepanbHOE areHTCTBO KEJIE3HOJOPOXKHOTO TpPaHCHOpPTa : OGULHAIBHBIN CalWT. —
Mockaa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 37eKTpOHHBIN.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHbI

Kontpouns

N OIICHKa pPE3YyJIbTAaTOB

OCBOCHUA

0011e00pa3oBaTeIbHON  TUCITUTUIAHBI

«buonorus» pacKpbIBarOTCs Yepe3 AUCIUIUIMHAPHBIC PE3YJIbTaThI, HAPaBJICHHbIC Ha (pOpMUpOBaHHE
OOIIMX KOMITETCHIIUH 110 pa3zesiaM U TeMaM COJIepKaHusl y4eOHOro MaTepuaia.
[IpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Oo6masi/npodeccuoHanbHas

Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIETeHIHS
Pazgen 1. Kuaerxka — | KoHTponbHas pabora
CTPYKTYPHO- «MonexynspHbli YPOBEHb
(pyHKIMOHAJIbHASA OpraHu3alUH )KUBOTO»
eIMHHIIA JKMBOI'0
OK 01 Tema 1.1. buonorus kak | @poHTANBHBINA ONPOC
OK 02 HaykKa. Oo6ias | 3amoiHeHue TaOIULIBI C
XapaKTEePUCTHKA KU3HU ONMCAHUEM METO/I0B
MHUKPOCKOIHPOBAHUS C ux
JIOCTOMHCTBaMH U HEJJOCTaTKaMu
3anonHeHne Tabauubl  «Bkiana
YYEHBIX B pa3BUTUE OUOIOTUM»
3aroNHeHne CpaBHUTEIbHOMN
Ta0JIMLBI CXOJCTBA U Ppa3IUYMM
YKUBOT'O U HEXKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OnieHuBaemasi ~ JUCKyCCHSL IO
OK 02 byHKIIMOHATbHAS BOIIPOCaM JICKIIUU
OK 04 OpraHu3aIus KIETOK Brimosnnenue u 3anuTa
nabopaTopHO PaboThI
[IpakTnueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  Mpe3eHTalMeH,
MIOATOTOBJICHHBIX II0 TIEPEYHIO
HUCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpenoaaBaTesneM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaNBHBIN 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. OKusnennsiii | O6cyxaeHue 1Mo BOIpocam
OK 04 UK KJICTKH. MwuTo3. | Jexknnu
Meiio3 PazpaboTka  JIEHTBI  BpeMEHH
KU3HEHHOTO LIMKJIA KJIETKU
Pazgen 2. Crpoenue 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. Hctopus | @poHTaNIBHBIN 0nIpoc
OK 04 HBOJIIOLIMOHHOTO  yueHus. | PazpaboTka rmoccapus
MuxKpo3BOITHOLHS PazpaboTka  JIeHTBI  BpeMeHU
pa3BUTHUA SBOJIIOILIMOHHOTO
y4EHUs
OK 02 Tewma 3.2. MakposBomtonusd. | OrieHuBaeMast IUCKyCCHs
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
IIPOUCXOXKACHHUS 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, | CocTaBieHHUE CXE€M KpPyrOoBOpPOTa
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 aHTponoreHHsIX (QakTopoB | [IpakTHueckoe 3aHsTHE
OK 04 Ha Ouocdepy
OK 07
IIK 1.3
OK 02 Tema 4.5. Bnusiaue | 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
(BBICTYILIEHUE C NIPE3ECHTALUEN )
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:

- JICKIIUM TPATUIIMOHHBIC 0€3 MPUMEHEHHS] MYJIBTUMEINHHBIX CPEJCTB U 0e3 pa3IaTOuHOro
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 ¢ UCTIOIb30BAaHUEM KOMITBIOTEPHBIX 00yYaIOIIUX MPOTPaMM;

(63aumooeticmeue npenodasamens kak cyovekma ¢ 0OVHAIOWUMCA KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMENbHOCU).
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