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1 MACIHOPT PABOYEHN MPOT'PAMMBI YYEFHO! JUCIHUAIIJIMHBIOYI.13
BHNOJIOI'us

1.1 OobaacThr npuMeHeHHsI padoueii MporpaMMbl

Pabouass mporpamma yueOHo# mucuuminasl OYJI.13 buomorus sBiseTcs 4acThlO MPOTPAMMBI
cpenHero oomero oopazoanus no crenuaabHocTH CI10 23.02.06 TexHuueckas SKCITyaTanys MOIBHKHOTO
COCTaBa >KeJIE3HBIX JOPOT.

[Ipu peanuzanuu paboueld mporpaMmbl MOTYT HCIIOJIB30BAThCA pa3MyHbIe 00pa30BaTENIbHbBIC
TEXHOJIOTUH, B TOM YHCJIEC JUCTAHIIMOHHBIE 00pa30BaTelIbHBIC TEXHOJIOTUH, YJIEKTPOHHOE 00YUCHHE.

PabGouas mporpamma ydeOno#t mucruruimabl OY/[.13 buosoruss MoxkeT ObITh HCIOJIB30BaHA B
npo¢eCCHOHATBLHON MOATOTOBKE, MEPETIOATOTOBKE U MOBBIIICHUN KBATH(UKAUN pabodnX 1Mo nMpodheccHusiM:

16878 IToMOIIHUK MaIIMHUCTA TEILIOBO3a

16885 [ToMOIIHUK MaITMHUCTA 3JIEKTPOBO3a

18540 Cnecapp 10 peMOHTY TEIIOBO3a

18540 Cnecapps 1o peMOHTY 3JIEKTPOBO3a

1.2 Mecto y4eOHol tucuunmiimabl B ctpykrype OINIOII-IIIICC3:

B yue6nbix mmanax OIIOII-TITICC3 yuebnas mucturmuinHa OY/[.13 buonorus BXOOUT B COCTaB
o0mMX y4eOHBIX MPEAMETOB, (OPMUPYEMBIX H3 00s3aTeNbHBIX NMpeaMeTHbIX obOnacteit @I'OC cpemHero
obmiero oopaszoBanus, A cneruanbaoctei CI10. C yuérom npoduiist ocBauBaeMoi CrieluaibHOCTH JaHHAS
yueOHas JUCIUIIINHA peam3yercs Ha 1 kypce.

1.3 [Inanupyemble pe3yJbTAaThl OCBOEHHS YUeOHOI IMCHUIIJIMHbBI:

1.3.1 Heap yueOHO# THUCHUTIMHBI:

dbopMHUpOBaHKE Y CTYACHTOB MPEICTABICHUS O CTPYKTYPHO-(QYHKIIMOHAIBLHON OpraHU3AIMK >KHUBBIX
CUCTEM pa3HOr0 paHra Kak OCHOBBI NPUHSATHUS PEHICHWI B OTHOIICHWU OOBEKTOB >KMBOM MPUPOABI U B
MIPOU3BOJICTBEHHBIX CUTYaIUSX.

1.3.2 B pe3yJabTaTte 0CBOEHHS y4eOHOH IMCHMIIMHBI 00yYalOIIHiics J0JIKeH

yMeTh:

—  ONpeAensTh KUBble OOBEKTHI B MPHUPOJE; MPOBOAUTH HAOMIOAEHHUS 32 DKOCHCTEMaMU IS
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOMOTEHHBIX H3MEHEHHM, UHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHU;

—  TPOBOAMTH MPOCTEHIINE OMOTOTHYECKIE IKCIIEPUMEHTAIbHbBIE CCIIEIOBAHUS C COOMI0IEHUEM
IpaBwJI O€30MaCHOT0 O0paleHHs C 00bEKTaMU U 000PYI0BaHUEM;

—  HCIOJb30BaTh MHPOPMAIIUIO OMOJIOTHYECKOTO XapaKTepa U3 pa3IuIHbIX HCTOYHUKOB;

—  TPOTHO3MPOBATH MOCIEACTBUSL CBOEH NEATEIBbHOCTH MO OTHOLIEHUIO K OKPY’KAKOIIEeH cpene,
COOCTBEHHOMY 3710POBbI0; 00OCHOBBIBATh M COOJIIOIaTh MEPhI MPOPHUIIAKTUKH 3a00I€BaHMI;

3HATh:

— CTpOEHHE, MHOroo0Opa3ue W OCOOCHHOCTH JKHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allNH,
3aKOHOMEPHOCTH MPOTEKaHHsI OMOJIOTUYECKUX TMPOIIECCOB U SIBICHUN B OKpYXKaoIIeH cpee, HEeTOCTHYIO
Hay4YHYIO KapTHHY MHpPa, B3aUMOCBSI31 U B3aWMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

—  3HAYMMOCTbH JIOCTHIKEHUN OMOJIOTHYECKON HAYKW U TEXHOJIOTHH B MPAKTUYECKOU NEATETbHOCTH
YeN0BeKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHI.

1.3.3 Ilinanupyemblie pe3yJabTaThl OCBOEHHS Y4eOHOM JUCIUNIMHBI:



Ilianupyemblie pe3yJabTaThbl 00y4eHH s

OO0mue KoMIeTeHIIUN Oo6mue’ Jucuuminnapubie’
OKO01: Bei6upars criocoosl B wactu Tpynosoro c(hOpMHUPOBAHHOCTh 3HAHUH
perieHus 3aia4y BOCIIUTAHUS: 0 MECTE M POJIU OUOJIOTHH B

npodeccnoHanbHOM
JEeSATEIbHOCTH MPUMEHHUTEIBEHO
K pa3jM4HbIM KOHTEKCTaM

- TOTOBHOCTb K TPYAY,
OCO3HAHHE LICHHOCTH
MacTepCTBa, TPYI0JII00HE;
- TOTOBHOCTH K aKTHUBHOM
IEeITEIbHOCTH
TEXHOJIOTHYSCKOMH
COLIMAIbHOMN
HaIpPaBJICHHOCTH,
CIOCOOHOCTh UHUITUUPOBAT,
TUTAHUPOBATH H
CaMOCTOSITEILHOBBIIIOIHATE
TaKyIO JCSITeILHOCTD;
- HMHTEPEC K pa3IudHbIM
chepam npodeccrnoHaTEHON
JEeITEIbHOCTH,
OsgaajgecHue
YHUBEpPCAIbHBIMUYYEOHBIMU
[103HABATEIbHLIMU
NEUCTBUSIMU:
a) 0a30BbIC TOTUYECKHUE
IIEUCTBU:
- CAMOCTOSITEILHO
¢bopMyaHpoBaTh U
aKTyaJIn3UpOBaTh MPodIEMY,
paccMmatpuBath ee
BCECTOPOHHE;
- yCTaHaBIIMBATh
CYIIECTBEHHBIUTIPU3HAK HITU
OCHOBaHUS JJIs CPAaBHEHHS,
KJIacCU(pUKALUU U
0000IIeHMS;
- OTIPEEIISTH 1EJIH
JIeATeIIbHOCTH,3a/1aBaTh
napaMeTpsl U KPUTEPUHU UX
JIOCTHIKCHHS;
- BBISIBJISTH
3aKOHOMEPHOCTH H
MIPOTHUBOPEUHS B
paccMaTpuBaeMbIX SBJICHHSIX;
BHOCHUTH KOPPCKTHUBHI B
JEATEIIbHOCTD, OIICHUBATh
COOTBETCTBHE OIEHUBATH
PUCKH TIOCIEICTBUI
JIEATEIILHOCTH;
pa3BHUBATh KPEaTUBHOE
MBIIIJICHHE TIPH PEIICHUH
KHU3HEHHBIX MTPOOIEM
0) 6a30BbIE HCCIICIOBATEIIbCKUE
JIeNCTBUS:
- BJIAJICTh HABbIKAMHU y4eOHO-

CHUCTEME HAy4YHOTO 3HAHUS,
(byHKIMOHATBHON
IPaMOTHOCTH YeJIOBEKa JJIst
pEIICHUS KU3HEHHBIX
npo0em;
c(hOpMUPOBAHHOCTH
ouocuHTe3 OeKa,
CTPYKTYpHAasi OpraHu3alus
JKHUBBIX CHCTEM,
JTUCKPETHOCTb,
camoperyJsus,
CaMOBOCIIPOU3BEICHUE
(pempoxyKusi),
HAaCJIeJICTBEHHOCTb,
HM3MEHUYHUBOCTD,
SHEPro3aBUCUMOCTh, POCT U
pa3BUTHE, YPOBHEBAs
OpraHu3aIus;
c(hOpMHUPOBAHHOCTH
IPUOOpPETEHHUE OIbITA
MIPUMEHEHHUS OCHOBHBIX
METO/IOB HAYYHOTOITIO3HAHMS,
UCIIOJIb3YEMBIX B OMOJIOTHH:
HAOJIIOICHUS ¥ OITHCAHUS
KUBBIX CHUCTEM, MPOIIECCOB U
SIBJICHUM; OpraHu3aluu |
MIPOBEICHUS
OMOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIIBUKEHUS
TUTIOTE3, BHISIBIICHHS
3aBUCUMOCTH MEXTY
HCCTIETyeMbIMUBEIIMUYNHAMH,
OOBSICHEHHS TTOTYYCHHBIX
pe3yIbTaTOB U
(dhopMyIIUpOBaHUSI BBIBOJOB C
WCIIOJTH30BaHUEM HAYYHBIX
MOHATUH, TEOPUI U 3aKOHOB;
c(hOpPMHUPOBAHHOCTDb yYMEHUS
BBIJICTIATH

CYIIIECTBEHHBIC MTPU3HAKU
BHUPYCOB, KJIETOK

MPOKApUOT U  DYKAPHOT;
OJIHOKJICTOYHBIX U
MHOTOKJICTOYHBIX
OpraHu3MOB, BU/IOB,
OHOIreOIIEHO30B HAIKOCHCTEM;
XEMOCHHTE3a, MUTO3a,
Me€i103a, 011710 I0TBOPEH U,
€CTEeCTBEHHOT'O
AHTPOTIOTCHHBIX




HUCCIIEN0BATEILCKON U
MPOEKTHOU JIEATEIIbHOCTH,
HaBBIKAMH Pa3pEeIICHUS
pooiiem;

BBISIBJISITH IPUUUHHO-
CIICICTBEHHBIC CBSI3U U
aKTyaJIu3upOoBaTh 3a7a4y,
BBIABUT'aTh TUIIOTE3Y €C
pEeUICHUA, HAXOAUTh
APryMEeHThl IJIA
JI0Ka3aTelIbCTBA CBOUX
YTBEPKJICHU, 3a]1aBaTh
rapameTpbl U KpUTEPUH
pellIeHUS;

- aHaJU3UpPOBATH
MIOJIyYEHHBIE BXO/JIE€ PELLICHHS
3a/1auM Pe3yJIbTaThI,
KPUTUYECKHUOLICHUBATDh UX
JIOCTOBEPHOCTb,
MPOrHO3UPOBATH U3MEHECHHE
BHOBBIX yCIIOBUSIX;

- YMETb EPEHOCUTDH 3HAHUS
B [103HABATEIHHYIO

- YMETbh UHTETPUPOBATh
3HAHUS U3PA3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIABHIaTh HOBEIC HJIEH,
npeasiaraTb OpUruiHaIbHbIE
TOAXOIbI U PEIICHHS;
CIIOCOOHOCTH UX

H3MEHEHUIBIKOCUCTEMAX
c(hOPMUPOBAHHOCTH YMEHUS
peliaTh OMOJIOrHYeCKHe
3a7a4M, COCTaBJIATh
T€HOTUITMYECKHUE CXEMBI
CKPEIIMBAHUS JJIS1 Pa3HBIX
THIIOB HACJIEIOBaHMS
[IPU3HAKOB y OPraHU3MOB,
COCTaBJISATh CXEMBI ITEPeHOCa
BCIIIECTB ¥ SHEPIHHU B
9KOCHCTeMax (IIeTH IMUTaHUs,
TMUIIEBHIE CETH)

HCIIOJIb30BAHUSB
[I0O3HABATEJILHOU U COL[MAIbHOU
MIPaKTHKE.
OK 02. Ucnonb3oBath B obnactu nenHoctu c(OpPMUPOBAHHOCTh YMEHUM
COBPEMEHHBIE CPENICTBA Hay4YHOTOIIO3HAHUS: KPUTUYECKH OLICHUBATh
MIOMCKA, aHaJn3a U - chopMHUPOBAHHOCTH uH(pOpMaILMI0 OMOJIOTHYECKOTO
UHTEPIIPETALMH MHUPOBO33PEHH, COJIEpKaHus, BKIIOYAIOIIYIO
nHpopmanuu u COOTBETCTBYIOILIETO IICEBJOHAYYHbIE 3HAHUS U3

WHGOPMAIIMOHHBIC TEXHOJIIOTUU
JUIS BBITIOJTHEHUS 3a1a9
npodeccnoHaTbHOMI
JeSITETIbHOCTH

COBPEMEHHOMY YPOBHIO
pa3BUTHUSAHAYKU U
OO0IIECTBEHHOH MPaKTHKH,

- COBEPILICHCTBOBAHNE
A3BIKOBOM MUNTATEIBCKON
KYJbTYpBl KAKCPEJICTBA
B3aUMOJCHCTBUS MEKIY
JIIOJbMU U [TO3HAHUS MUPA;
- OCO3HaHUWE LEHHOCTH
Hay4YHONAESATEIBbHOCTH,
TOTOBHOCTHOCYIIECTBIISATh
IIPOEKTHYIO U
HCCIIEI0BATEIBCKYIO

NESATENIbHOCTh NHANBUAYAIBHO

U BIPYIIIE;

OBnazneHue yHUBEpCAIbHBIMU

y4eOHBIMH [103HABATEIbHBIMU

Pa3TUYHBIX UCTOYHUKOB
(cpencTBa MaccoBoi
uH(pOpMaIluu, HAYIHO-
MTOMYJISIPHBIC MaTePHAITBI);
MHTEPIPETUPOBATH ITHICCKUE
ACTIEKTHI COBPEMEHHBIX
HCCIEIOBAHNN B OMOJIOTUH,
MeIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBath ri00aabHbIE
9KOJIOTHYECKHE TTPOOIEMbI
COBPEMEHHOCTH, (P OPMUPOBATH
M0 OTHOIICHHUIO K HUM
COOCTBEHHYIO TTO3HUIINIO;
c(hOpMUPOBAHHOCTh YMEHU I
cO31aBaTh COOCTBEHHBIE
MUCHbMEHHBIC U YCTHBIC
COOOIIIEHHUS Ha OCHOBE




NEUCTBUSIMU:

B) paboTa ¢ nHpopmManueii:
BJIaJI€Th HaBbIKAMU
NoJy4eHHus HHPOPMAaLIUU U3
HCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENTLHO
OCYILECTBIIATh MIOUCK, aHAJIN3,
CHCTEMaTHU3aLUIO ’
UHTEpIpeTaInio nHpopMaLuu
pa3MYHBIX BUIOB U GOpPM
IIPECTABIICHMUS;

CO3/1aBaTh TEKCTHI B
pa3nuyHbIX (hopMmaTax ¢
y4eTOM Ha3HAYCHHS
nH(bOpMaLUY U LIE€TEBON
ayJIMTOpUH, BbIOMpast

ONTUMAJIbHYIO (hopMy

MPECTAaBICHUS U

BU3yaJIU3alUH;

OLIEHUBATh JJOCTOBEPHOCTb,
JIETUTUMHOCTb HH(pOPMALIUHY,
€€ COOTBETCTBHE TPABOBBIM H
MOpPaJIbHO-3THYECKUM
HOpMaM;

UCIOJIb30BATh CPEACTBA
WH(POPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU
KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX u
OpraHU3alMOHHBIX 3a/1a4 C
coOmogeHueM  TpeOoBaHUI

SPrOHOMUKH, TEXHUKU

0e30IacCHOCTH, TUTHEHEI,

pecypcocOepexeHus,

MPABOBBIX U ATHYECKUX HOPM,

HOpPM MH(}OpPMAIIIOHHOMN

Ouosornueckoi nHPpopMaIuu
U3 HECKOJIBKUX UCTOYHUKOB,
IrPaMOTHO UCHOJIb30BaTh
IOHATUMHBIN anmnapar
Ouosoruu

0e30IacCHOCTH;

BJIAJICTh HaBBIKAMU

pacro3HaBaHMsI U 3aIIUATHI

uH(popMaIuy,

nH(OPMaLOHHON

0€30I1aCHOCTH JIMYHOCTH
OK 04. DddexTrBHO - TOTOBHOCTH K | mOpuoOpeTeHue onbiTa
B3aMMOJICHCTBOBATh U CaMOPa3BUTHIO, NPUMEHEHHS OCHOBHBIX
paboTaTh B KOJUIEKTUBE U CaMOCTOSITETbHOCTH METO/I0B HAYYHOTOTIO3HAHUS,
KOMaH/1e -OBJIaJICHHE HaBBIKAMM | HCIOJIb3yEMBIX B OMOJIOTHH:

y4eOHO- MCCIIeI0BATEIhCKOM,
MPOEKTHOM U COLMAIBHOMN
JIeSATEIIbHOCTH;

OBnazeHue yHUBEpCATbHBIMU
KOMMYHUKATUBHBIMU
JICUCTBUSIMMU:

0) COBMECTHAs JIeATCIbHOCTD:

HaOJIIONEHNS U OIHUCAHUS
JKUBBIX CUCTEM, MPOLIECCOB U
SIBJICHU; OpTaHU3alli |
MIPOBEACHUS
OHOJIOrHYECKOI0
AKCIIEPUMEHTA, BbIJIBUIKEHUS
TUIIOTE3, BEISIBIICHUS




- TOHUMaTh U
MCIIOJIb30BAaTh
MIperMyIIiecTBa
KOMaHJHOU M
WHIUBUAYaTbHON pabOThI;
IIPUHUMATH LI€JIM COBMECTHOMN
NeSITeNIbHOCTH,
OpraHU30BbIBATH U
KOOPJIUHUPOBATH ICUCTBUS 1O
€€ JIOCTUXKEHHUIO: COCTaBIIATh
IJIaH IEUCTBUM, paclipeaeisiTh
pOJIM C yYETOM MHEHUM
Y4aCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOM
padoTHI;
KOOPJAMHHUPOBATH U
BBITIONHSATH PaboTy B
YCJIOBHSIX PEaIbHOTO,
BUPTYaJbHOTO |
KOMOWHHPOBAaHHOTO
B3aMMO/ICICTBHUS;
OCYIIECTBIISTh MO3UTUBHOE
CTpaTernyeckoe MmoBeeHUe B
Pa3IMYHBIX CUTYyaIUsX,
MIPOSIBIISATH TBOPUYECTBO U
BOOOpaXkeHue, OBITH
WHUIUATHBHBIM
OBnazieHue yHUBEPCATbHBIMU
PETYISTUBHBIMU ACHCTBUSIMU:
T') IPUHSATHE ce0sl U JPYTUX
JII0JeH:
MPUHUMATh MOTHBBI U
apryMEHThI IpYTUX OO
MIpU aHATN3e pe3yabTaTOB
NeSATEeIbHOCTH;
MPU3HABATh CBOE MPABO U
MpaBo JAPYTHX JOJEH Ha
OIUOKU;
pa3BHUBATh CIIOCOOHOCTH
TMOHUMATh MUP C TIO3UTIUN
JIPYroro 4enoBeKa

3aBHUCHUMOCTH MEXITY
HCCIIeyeMbIMUBEIIMUYNHAMH,
OO0BSICHEHHS TTOTYYCHHBIX
pE3yJIbTaTOB U
(dbopMyIIMpOBaHUs BHIBOJIOB C
WCIIOJIb30BAaHUEM Hay4YHBIX
MOHATH, TEOPUN U 3aKOHOB

OK 07. ConeiicTBOBaThL
COXPaHEHUIO

OKPYKaIoIle Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO NEHCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX

B o6nactu sxonoruueckoro

BOCITUTAHUS:
c(hOopMUPOBAHHOCTH
OKOJIOTHYECKON  KYIBTYPBHI,
MTOHMMAHHE BIUSHUS
COILIMAIbHO- SKOHOMUYECKUX
MIPOIIECCOB HAa COCTOSTHUE
MIPUPOIHOMN U COLIMATIBHON
Cpenbl, OCOZHAHHNE
r7100abHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;
IUIAHUPOBAHUE |
OCYIIIECTBJIECHUE JIEUCTBUN B

c(hOopMHPOBAHHOCTH YMEHUS
MPUMEHSTHIIOTYYCHHBIE
3HAHUA IS OOBICHEHUS
OMOJIOTUYECKHX MPOIECCOB U
SIBIICHUH, JUUIS TIPUHSATHUS
MPAKTUYECKUX PEUICHHUH B
MOBCEIHEBHOM KU3HH C LEIILIO
obecneueHus 0€30IIaCHOCTH
CBOETO 3/I0POBbSI H 3JI0POBbS
OKPYKaOIIMUXJIFOAEH,
coOJTroIeHust 37JJ0pOBOTO 00pa3a
YKU3HU, HOPM TPaAaMOTHOTO
MTOBEJICHUSI B OKPY KaIOIIEH




OKpYKalolllei cpene Ha MPUPOAHON Cpeie; TOHUMAHUE
OCHOBE 3HaHUI IIelIeH HEO0OXO0IUMOCTH
YCTOHYMBOTO pa3BUTHUSA HCITOJIF30BAaHUS JOCTHIKESHUI
YeJI0OBEUYCCTBA; aKTUBHOE COBPEMEHHOU OnoJIoTUn u
HENpUATUE NEHCTBUH, OMOTEXHOJIOTHUH IS
MIPUHOCSIINX BPE] palroHaIBHOTO
OKpYXalollei cpeje; MPUPOAOIIOIB30BAHUS
yMEHHUe MIPOTHO3UPOBATH
HeOIaronpusTHhIC
DKOJIOTUYCCKUE ITOCIICACTBUS
MPEINPUHUMAEMbIX
JICUCTBUM,  MPEIOTBPAILLATH
HX;
-pacipeHue
oIlbITa JIeATCITbHOCTH
9KOJIOTHYCCKOM
HanpaBJIEHHOCTH;
OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIe0BATEIbCKOM,
IIPOEKTHON MCOLUAIBHON
JIeSITEIILHOCTH

B pesynbraTe ocBOeHHSs MPOrpaMMbl y4eOHOW AMCHUIUIMHBI pEaU3yeTcsi MporpaMMa BOCIIMTAHMUS,
HarpasiIeHHas Ha (POPMHUPOBAHUE CIEAYIOMINX JTUIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 9 CoOnroparonuii U nponaraHupyromuil npaBuia 310poBoro U 0e30macHoro odpasa XHU3HH,
CIOpTa; MpeayNpexAaomuil 1100 MPeoa0IeBaOLINI 3aBUCUMOCTH OT aJIKOroJisi, Tabaka, NCUXOAKTUBHBIX
BEIIECTB, a3apTHHIX Urp U T.1. COXpaHSIOMMUI MCHUXOJOTHIECKYI0 YCTOMUYMBOCTh B CUTYaTHBHO CIIOKHBIX
WINA CTPEMUTEIBHO MEHSIOLUXCS CUTYallUsX.

JIP 23 Tony4yenne 00y94arommMIcs BO3MOKHOCTH CAMOPACKPBITHS M CaMOpeaTu3aIis JINIHOCTH.

JIP 30 OcyuiecTBasitomuii MOMCK U UCIONIb30BaHUE HHPOpMALUU, HE0OX0IUMOH 1151 3 (HEKTUBHOTO
BBITTOJTHEHUS Pa3IUIHBIX 3ajad, npo¢ecCHOHATHHOTO " JMYHOCTHOTO pa3BUTHSL.



2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPE/IMETA.

2.1 O0beM y4eOHOro npeamMera u BUAbI y4eOHOU padoThl.

Bup yyeOHoI padoThI O0bém B yacax
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 108
B T.4
O0bem o0pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOIro npeamera (Bcero) 72
B T.4

Ocnognoe cooepircanue 60
B T.4
TEOPETHYECKOE 00yUeHUE 44
MPAKTUYECKUE 3aHITUSA 14
7ab0paTOpHBIC 3aHIATHS 2
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue 12
B T.4
TEOPETHUYECKOE 00yUeHUE 4
MPAKTUYECKUE 3aHATHUS 6
7a00paTOpHBIC 3aHITHUS 2
CamocrosiTeibHas padoTa o0yuaruerocs (Bcero) 36
Ilpomescymounas ammecmayus ¢ popme nuddepeHuupoOBaAHHOIO
3a4era (2 cemecmp)




2.2 TemaTn4ecKuii JIaH U coaepxxkanue ydeonou gucuumianabl OY/1.13 BUOJIOTI'USA

dopmHpyeMble
KOMIIeTeHIUH
HaumenoBanue Coaep:xxanue yueOHOro MmaTepuajia, NpakTHYeCKue M Ja00opaTopHble 3aHATHS, O0bem (OK, IIK) u
pa3aesioB H TeM caMoCTosiTeIbHAsA padoTa 00y4aroIuXxCcs 4acos JIMYHOCTHbBIE
pe3yJIbTaThl
(JIP)
1 2 3 4
1 cemecmp 48
Pa3nen 1. Kiierka — cTpyKTYpHO-(pYHKIMOHAIbHAS eIUHULA KUBOT0O 27
Tema 1.1. S) OK 02
Buonorus kak Coaeprxanue y4yeOHOro MmarepuaJia 2 JIP 9
Hayka. O6uran CoBpeMmeHHbIE OTpaciau OMOJOrMYecKUX 3HaHWH. CBs3b OMONIOIMU C JPYrUMH HayKaMu: OMOXUMHS, JIP 23
XapaKTepUCTHKA ouodusuka, Ononuka, renoreorpadus u np. Pors u mecro Guonoruu B HOpMUPOBAHHH COBPEMEHHOM JIP 30
KH3HU HAay4YHOM KapTUHBl MHUpa. YPOBHU OpraHu3aluu *uBod Mmarepuu. OOmias XapakTepUCTHKA >KU3HH,
CBOMCTBA KUBBIX CHCTEM. XMMHUYECKUI COCTAB KIIETOK
CamocrositeibHas padora o0y4yarommxest Nel 3
1. 3anonHeHue TaONUIBI C ONMHUCAHMEM METOJOB MHUKPOCKONHUPOBAHUS C UX JIOCTOMHCTBAMH U
HEeJ0CTaTKaMHU.
2. 3anonHeHue Tabnuibl « Bkiiag yueHsIX B pa3BUTHE OMOJIOTHI.
3. 3aroyiHeHNe CPaBHUTEIBHON TaOJIMIbI CXOJICTBA U PA3IMUHUil )KUBOTO U HE KUBOTO.
Tema 1.2. 8 OK 01
CrpykTypHO- Coaepsxanue y4eOHOIro MmarepuaJia 2 OK 02
(pynkunonanbHasn Knerounas teopus (T. LlBann, M. Illneiinen, P. BupxoB). OcHOBHbIE MOJIOKEHHUSI COBPEMEHHOM OK 04
OopraHu3anms KJIETOYHOM TeopuH. THIBl KIETOYHOM OpraHM3allMy: NPOKAPUOTUYECKUH U JyKapHUOTHYECKHI. JIP 9
KJIETOK OnHOKJIETOYHBIE U MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOEHHE NPOKAPUOTHYECKON KieTKu. CTpoeHHe JIP 23
syKapuoTHuecKoi KieTku. Heknerounslie hopMbl )Ku3HU (BUPYCHI, OakTepruodaru) JIP 30
JlaGopaTopHas padora Nel 2
CrpoeHue KJeTKu (pacTeHusi, KMBOTHbIE, TPUObI) U KJIETOUHBIE BKJIIOUEHHUS (Kpaxmall, KapOTHHOUbI,
XJIOPOIUIACTHI, XPOMOILIACTHI)
IIpakTnyeckoe 3ansaTue Nel 2
Bupycuble u GakTepuanbible 3a0oseBanus. OOLIMEe NMPUHLIMITBI WCHOJIB30BAHUS JICKAPCTBEHHBIX
BemecTB. OCOOEHHOCTH MPUMEHEHUSI aHTHOMOTHUKOB.
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CamocrosiTeibHas padoTa ody4yarommxcs: Ne2
IIpencraBneHue yCTHBIX COOOIIEHUH C Ipe3eHTalMel, IOATOTOBIEHHBIX 110 MEPEYHIO HCTOYHUKOB,
PEKOMEHI0BAaHHBIX IPEINO/IaBATEIEM

Tema 1.3. 5 OK 01
CTpyKTYypHO- Coaep:kaHue y4eOHOro MaTepHasia 2 OK 02
dynkuuonanbubie | Xpomocomuas teopus T. Moprana. CtpoeHrne XxpoMocoM. XpOMOCOMHBIA HA0OP KJIETOK, TOMOJIOTHYHBIE JIP9
(paxTopsl Y HErOMOJIOTMYHBIE XPOMOCOMBI, TaIUIOUAHBIM U IUTUIONAHBIA Habop. Hyknennossie kucnotsl: JJHK, JIP 23
HacjaeacrBeHHoctn | PHK HaxoxkaeHwe B KiIeTKe, UX CTpoeHHe W (GyHKIMH. MaTpuyHbIe MPOIECCHI B KJICTKE: PEIITUKAIINS, JIP 30

OonocuHTe3 Oernka, pernapanus. [ eHeTHYECKUI KO/ ¥ €r0 CBOHCTBA

IIpakTHyeckoe 3anaTHE Ne2 2

Pemenue 3aa4 Ha onpeeseHre N0cae10BaTeNbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B CiIydae

M3MEHEHMsI Tocse1oBaTenbHOCTH HykiIeotuaoB JIHK

CamocrosiTeibHas padora odyuyarommxcs Ne3 1

Pazpabotka rimoccapus
Tema 1.4. 4 OK 02
OO0mMeH BeleCcTB U Conep:xanue yueOHOro MaTepuaJia 2 JIP 9
NpeBpalieHue [Tonatue metabonusM. ACCUMWISIIMA M AUCCUMMIIIALUS - JIBE CTOPOHBI MeTabonu3ma. Tumel oOMeHa JIP 23
JHEpPruu B KJeTKe BEIIECTB: aBTOTPO(DHBINA U reTepoTpodHbIi, a3poOHBINi U aHadpoOHbIH. [InacTudeckuit oOMeH. JIP 30

@dortocuHTe3. XEMOCHHTE3

CamocrositeibHas padoTa o0yqarommxcst Ned 2

3arnoyiHeHHe CPaBHUTENBHON TaOINIbI XapaKTEPUCTUK THUIIOB OOMEHA BEIECTB
Tema 1.5. 3 OK 02
Kusnennniii nuka | Copeprxanue yueOHOro MmarepuaJia 2 OK 04
KJIeTKU. MuTo3. Kierounslii nmuki, ero nepuoasl. MHUTO3, €ro CTaiuv M MPOUCXOIAIIME MPOLECCHl. bronormdyeckoe JP9
Meiio3 3HaueHue MurTo3a. Meio3 u ero craauu. IloBemenue xpomocom B Meinose. Kpoccunrosep. JIP 23

buonornueckuii cmbica Meno3a JIP 30

CamocrosiTesibHast padoTa o0yqarommxcs NeS 1

PazpaboTka JeHThl BpeMEHH KU3HEHHOTO LIUKJIa
KonTpoabnas Kietka — CTpyKTYypHO-(QYHKITMOHATBHAS €IMHUIIA )KUBOTO 2
padora
Pa3nes 2. Ctpoenune u pyHKIMH Opranusma (Bcero) 27

(21+6)
Paznen 2. Ctpoenne u pyHkiuu opranusma (1 cemectp) 21
\ 4 OK 02
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Tema 2.1. Ctpoenne

Conep:xanue yueOHOro MaTepHaJia:

OK 04

OpraHu3ma MHorokieroynsle opraHu3Mbl. B3auMOCBSI3b OPraHOB M CHCTEMBI OPraHOB B MHOT'OKJIETOYHOM JP 9
opranusMme. ['omeocTas opranusma u ero noJiep>kaHue B poLecce KU3HEASATEIbHOCTH JIP 23
JIP 30
CamocTrosiTesibHast padoTa o0yuaromuxcsa Ne6
Pa3pa®oTka MeHTanbHON KapThl TKAHEH, OPraHOB U CUCTEM OPraHOB OPraHU3MOB (PACTEHMS], )KUBOTHBIE,
YeJIOBEK) C KPATKOM XapaKTePUCTHKON MX (YHKIMN
Tema 2.2. OK 02
®opmbl Coaeprxanue y4yeOHOro MmaTrepuaJia JP9
Pa3sMHOKEHUS @opmbl  pa3MHOXKEHMsSI opraHu3sMoB. becrosioe u monoBoe pasmMHokeHue. Bunel Oecnonoro JIP 23
OpPraHu3MoB pasmHoxeHus. IlonoBoe pasmHoxeHue. ['ameroreHe3s y XMBOTHbIX. ClepMaToreHe3 M OOIEHE3. JIP 30
CrtpoeHue nojaoBbIX Ki1eToK. OmiIog0TBOpeHne
CamocrosiTesibHas padoTa o0ydaromuxcs Ne7
3anosHeHHue TaOJIUIBI C KPATKOW XapaKTEpUCTUKOM U mpumepamu (opM pa3MHOKEHHs OpraHU3MOB
Tema 2.3. OK 02
Omnrorene3 Conep:xanue yueOHOro MaTepuaJia OK 04
pacTeHuii, WuauBuayanbHOE pa3BUTHE OpPraHU3MOB. DMOpHoreHe3 u ero craauu. IloctaMOproHaIbHBIN EpUOI. JP9
JKHBOTHBIX U Craauu nocTaMOpHOHATIBHOTO Pa3BUTHUS Y )KMBOTHBIX U uenoBeka. [Ipsmoe u HenmpsiMoe pa3BUTHE. JIP 23
YeJIOBEKA buonoruueckoe craperne u cMepTb. OHTOre€HE3 pacTeHU JIP 30
CamocrositeibHas padoTa o0yqyarommxcst Ne8
Pa3pa0oTka JIeHTBl BpEMEHH C XapaKTEPUCTUKOM 3TalioB OHTOTeHe3a OTAENbHON IPYMIOil KUBOTHBIX U
9eJI0BeKa 0 MUKPOTPYIIIamMm
CocraBieHHe JKM3HEHHBIX ILMKIOB pacTeHMd 1o othenaM  (MOXOBMJHBIE, XBOILEBHUJHBIE,
MATIOPOTHUKOBHIHBIE, TOJIOCEMEHHBIE, IIOKPHITOCEMEHHBIEC)
Tema 2.4. OK 02
3aKOHOMEpPHOCTH Conep:xanue y4edOHOTo MaTepuajia OK 04
HacJIeJOBaHUS OCHOBHBIE TIOHATUS TE€HETHUKU. 3aKOHOMEpHOCTH oOpa3oBaHUs TameT. 3akoHbl [. Mennens JIP 9
(MOHOTHOpHTHOE M OJUTHOPUIHOE CKpemrBanue). B3anMmoeiicTBre reHoB JIP 23
IIpakTuyeckoe 3ansiTue Ne3 JIP 30

Pemenue 3agau Ha onpenesieHre BEPOSITHOCTA BO3HUKHOBEHUS HACIIEICTBEHHBIX MTPU3HAKOB TP MOHO-,
-, TONUTHOPUIHOM M aHAIM3UPYIOUIEM CKpEIIMBAaHUHM, COCTABICHHWE TEHOTHIIMYECKUX CXEM
CKpEIIMBAHUS

CamocTrosiTesbHast padoTa o0yuaromuxcsa Ne9
Pa3paboTtka rioccapus
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Tema 2.5. 5 OK 01
Cuenennoe Coaeprxanue yueOHOro MmaTepuaJia 2 OK 02
HacJIe0BaHHue 3akonbl T. Moprana. CuernsieHHOe HaclieoBaHUE I'€HOB, HapyllleHue cueruieHusa. HacnenoBanue JP9
NPU3HAKOB MPU3HAKOB, CIEIJICHHBIX C MIOJIOM JIP 23
IMpakTnyeckoe 3ansaTHe Ned 2 JIP 30
Pemenue 3ana4y Ha onpezaeneHue BEPOSTHOCTH BOSHUKHOBEHMS HACJIEACTBEHHBIX MPU3HAKOB IPU
CLIETVIEHHOM HAaCJ€l0BaHUH, COCTABJIEHNE T€HOTUIIMUYECKUX CXEM CKPEIMBaHUs
CamocTrosiTesbHasi padora odydarommxcs NelQ 1
Pa3pabotka rioccapus
2 cemecmp 60 |
Pa3znen 2. Ctpoenue u pyHkuuu opranuzma (2 cemecrp) 6
Tema 2.6. 4 OK 01
3aK0OHOMEPHOCTH Conep:xanue yueOHOro MaTepuaJia 2 OK 02
H3MEHYHBOCTH N3meHunBOCTh TpPU3HAKOB. BHABl W3MEHYMBOCTH: HACIEACTBEHHAs M HEHACJIEICTBEHHas. 3aKOoH OK 04
TOMOJIOTHUECKUX PsI0OB B HaciencTBeHHOM u3MmeHuuBoctH (H.M. BaBuioB). MyrtanumonHas teopus JIP 9
M3MEHYMBOCTHU. BUbl MyTanuii ¥ IpUYHUHBI UX BOSHUKHOBEHHUs. Kapuorun yenoseka. HaciencreeHHsie JIP 23
3a0oseBaHusl 4enoBeka. ['eHHble W XpOMOCOMHBIE OOJIe3HHM dYenoBeka. bone3Hu ¢ HaciencTBEHHOMH JIP 30
MIPeIPacroIOKEHHOCThI0. 3HaYeHHE MEIUIMHCKON NeHETHKU B MPENOTBPALICHUM U JIEYEHUU
reHEeTUYECKUX 3a00JIeBaHNI YeTIOBEeKa
IpaxkTuyeckoe 3ausitue Ne5 2
Pemenue 3a1au Ha onpeaeneHNe TUIA MyTallMK NIPU NIepejaue HACIEICTBEHHbBIX PU3HAKOB,
COCTaBJICHHE FEHOTUIINYECKUX CXEM CKpELIMBaHUS
Koutpoabnasn Crpoenue u PyHKIIUU OpraHU3Ma 2
padora
Pazgen 3. Teopust 3Bo/IIOLMHU 16
Tema 3.1. UcTopus 6 OK 02
IBOJTIOIHOHHOTO Conep:xaHue yueOHOro MaTepuaJia 2 OK 04
YUYCHHUS. IlepBrie sBomonnonnsie konuenuuun (K.b. Jlamapk, X.JI. broddon). DBomonmonHas Teopus JP9
Muxkpo3Bosouus Y. JTapBuHa. CuHTETHYECKAs TEOPHUSI IBOJIIOLUH U €€ OCHOBHBIE MOJIOKEHHUS. JIP 23
Muxkpos3Bomtonus. llomynauuss kak djeMeHTapHas €IMHHLA DBOMIONMM. ['€HeTHYeCKHne OCHOBBI JIP 30
SBOJIIOLIMU. JJeMEHTapHble (akTopbl 3BOMIONMH. EcTecTBeHHBI 0TOOp - HampaBisiroImMi (hakTop
sBoJIIOIMH. BrooOpa3oBaHue Kak pe3ysbTaT MUKPOIBOJIOIUH
CamocrosiTesibHast padora odyvarommxcs Nell 4

Pa3paboTka rioccapusi TepMHHOB
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Pa3pa60TKa JICHTBI BPpEMCHH Pa3BUTHUSA SBOJIOIMOHHOI'O YUCHUSA

Tema 3.2. 5 OK 02
Maxkpo3BoJsronus. Coaepsxanue yueOHOIro MaTepuaJia 2 OK 04
Bo3nukHoBeHME U MakposBomoniusa. Popmbel ¥ OCHOBHBIE HamparieHuss MakposBomoiuu (A.H. Cesepuos). Ilytu JP9
pa3BUTHE )KU3HM HA | JOCTIKEHUsI Onosoruueckoro nporpecca. Coxpanenue 6nopasHoobdpasust Ha 3emiie. JIP 23
3emure ['unoTe3bl U TeOpUH BO3HUKHOBEHUS >KM3HH Ha 3emuie. [losBiieHne mepBbIX KIETOK W MX SBOJIIOLMSL. JIP 30
IIpokapuotsl u 3ykapuoThl. [IporcxokeHre MHOTOKJIETOUHBIX OPIraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX
1[aPCTB SYKapHOT
CamocrosiTesibHast padoTa o0yvarommuxcs Nel2 3
PazpaboTka JeHThI BpeMEHU BOSHUKHOBEHHS M Pa3BUTHSA KU3HH Ha 3emJie
Tema 3.3. 5 OK 02
IIponcxo:xnenne Conep:xanue yueOHOro MaTepuaJia 2 OK 04
1e/10BEKA — AHTpomnoJsiorusi — Hayka o 4esoBeke. CUCTEeMaTHYECKOEe MOJIOKEeHHE 4enoBeka. CXOJICTBO U OTIUYUS JIP 9
aHTpoIorexHes YEJI0BEKa C JKUBOTHBIMU. OCHOBHBIE CTa UM aHTPOIIOr€HE3a. DBOJIIOLIMS COBPEMEHHOIO YEJIOBEKA. JIP 23
YenoBeueckne pacbl M HUX €AMHCTBO. Bpemss M myTu pacceneHus 4eIoBeKa IO ILJIAHETe. JIP 30
[Ipucnoco0aeHHOCT YeToBeKa K pa3HbIM ycloBUsM cpefibl. KonTponbHas padota: « Teopus
SBOJIFOLIMM»
CamocrosiTesibHas padoTa o0yuaromuxcs Nel3 3
PazpaboTka JeHThl BpeMEHH MPOUCX0XKICHHS YETIOBEKA
Paznen 4. Dxosorus 20
Tema 4.1. 2 OK 01
JK0JIOTHYECKHE Coaeprxanue y4yeOHOro marepuajia 2 OK 02
(daxTopel u cpeabl | Cpeapl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAs, BHYTPU OpraHU3MEHHas. OK 07
KM3HU OU3UKO-XUMHUECKHE 0COOEHHOCTH cpel 00uTaHus opranu3moB. [Ipucrnoco6ienns opraHu3MoB K )KU3HU JP9
B pa3HbIX cpenax. [lonsrue skonoruueckoro ¢akropa. Kmaccudukanus skojgoruueckux (hakToposB. JIP 23
[TpaBmio munnmyma FO. JIubGuxa. 3akon TonepantHoctu B. llendopna JIP 30
Tema 4.2. 6 OK 01
Honynsiuus, Coaepixanue y4eOHOIro MmarepuaJia 2 OK 02
coo011ecTBa, DKoJIoTHYecKas XapaKTepUCTHKa BHJIA M TMOMYJALMU. DKOJOTHYECKas HHIIA BHJIA. DKOJOTHUECKUE OK 07
JIKOCHCTEMBI xapakTepucTuku nomyssinuu. CoodiecTBa U 3kocucTeMbl. brolieHo3 u ero crpykrypa. CBsizu Mexay JIP9
opranuzMamu B OuorneHo3e. CTpyKTypHbleé KOMIOHEHTBI 3KOCHCTEMBI: MPOIYLEHThl, KOHCYMEHTHI, JIP 23
peayuenTsl. KpyroBopot BemiecTB ¥ MOTOK SHEPTUH B 3Kocucteme. Tpoduyueckne ypoBHI JIP 30
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IIpakTuyeckoe 3ansitue Ne6

Tpoduueckne nenu u ceru. OCHOBHBIE TIIOKa3aTeNd »HKOCUCTeMbl. buomacca M mpoayKuus.
DKOJIOrM4ecKHe upamMu/Ibl unucesl, OuoMaccsl U 3Hepruu. [IpaBuiio nupamMuasl SHEPIUHU.

Perienue npakTUKO-OPMEHTUPOBAHHBIX PACUETHBIX 3a/JlaHUIl 1O IEPEHOCY BEIECTBAa M 3HEPruu B
HKOCHUCTEMAX C COCTaBJIEHUE TPODUUECKUX LIeNeH M MupaMu]] OMOMAaCChl U DHEPTUU

CamocTrosiTesbHasi padora odyyarommxcs Nel4 2
CocraBiieHre cxeM KpyroBopoTa BeIIeCTB, UCIIOJIb3Ysl MaTepUabl JIEKIHH
Tema 4.3. Buocdepa 2 OK 01
- rJI00aJIbHAast Conep:xanue yueOHOro MaTepuaJia 2 OK 02
IKOJIOTHYECKAS buocdepa — xuBas o6osrouka 3emin. Pazsutue npencrasienuii o 6nochepe B tpynax B.U. Bepuaackoro. OK 07
cucTeMa Ob6nacTtu Ouocdepsl 1 ee KOMIOHEHTHL. JKuBoe BelecTBo Orochepsl U ero GyHKITUH. JIP 9
3aKOHOMEPHOCTH CyIecTBOBaHMs Onocdepbl. OcoOeHHOCTH OHOChephl Kak MI00ATEHON 3KOCHCTEMBI. JIP 23
Jlunamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB U OMOr€OXHMMHUYECKUE ITUKIIBI. JIP 30
I'moGasibHBIE KOJOTHYECKHE MTPOOIEMBI COBPEMEHHOCTH
Tema 4.4. Bnusinue 4 OK 01
AHTPOINOreHHBIX Coaepixanue y4yeOHOro MmaTrepuaJia 2 OK 02
(paxrTopos Ha AHTpoOInoreHHsle Bo3ecTBUs Ha Onochepy, atmocdepy u rugpocdepy. AHTPOIIOTEHHbIE BO3AEHCTBUS OK 04
onocdepy Ha OuoTHueckue coodiecTBa. ['moOanbHBIE SKOIOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE COKCIUTyaTallHei OK 07
ITOJABUKHOTO COCTABA JKEJIE3HBIX JOPOT. JIP9
JIP 23
IIpakTnyeckoe 3ansaTHe Ne7 (mpodeccHoHATbHO-OPHMEHTHPOBAHHOE) 2 JIP 30
OTX0/16I IPOU3BOJICTBA
Tema 4.5. Bausinue 4 OK 02
COATBHO- Coaeprxanue y4yeOHOro marepuajia 2 OK 04
IKOJIOTHYECKHX 3/10poBbE U €ro cocTapistomue. MaKkTopbl, MONOKUTENFHO U OTPULATEIBHO BIMSIOIME HA OpraHU3M OK 07
(¢akrTopos Ha yenoBeka. [IpobiieMa TEXHOT€HHBIX BO3JIEHCTBUII Ha 370pPOBbE YEJIOBEKA IMPH padoTe MOHTEpa MyTH JIP9
310pOBbE YeJI0BeKa | AnanrTanusi OpraHum3Ma 4YenoBeka K (akropam okpyxarwomeil cpeasl. Ilpunmunsl (opMupoBaHus JIP 23
310poBBe cOeperaromiero nopeacHus. Ou3ndeckas akTHBHOCTh W 3I0POBbEe. BHOXMMHUUYECKHE aCTeKThI JIP 30
panmoHansHoro nutanus. KonrponbHas padora: «TeopeTndeckue acreKThl 3KOJIOT UK
JlabGoparopHas padora Ne2 (npogeccMoHAIbHO-OPUEHTHPOBAHHOE) 2
YMcTBeHHas paboTOCIOCOOHOCTh
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHME (COAepPKAHNE PUKJIATHOTO MOAYJIs)
Pasznen 5. BuoJsiorus B JKu3HN 16 OK 01
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Tema 5.1. OK 02
buorexHoJsiorumn B OK 04
JKM3HH KaXK10T0 Coaep:xaHue yueOHOro MaTepuaJia 8 JIP9
JIP 23
buorexHonorus kak Hayka U Mpou3BoACTBO. OCHOBHBIE HANPABICHHUS COBPEMEHHOM OMOTEXHOJIOTHH. 2 JIP 30
Metoabl OnorexHosnorud. OOBEKTHl OMOTEXHOJIOTUH. DTHUKA OMOTEXHOJOTMYECKHMX M TEHETHYECKHX
sKcriepuMeHToB. [lpaBuna moucka ¥ aHanu3a OWO’KOJOTMYECKOW HWHGOpMalUd U3 Pa3IuYHbIX
MCTOYHUKOB (Hay4yHas ¥ y4eOHO-Hay4Has JUTEepaTypa, CpeACTBa MacCOBOM nH(popmalmu, cetb MHTepHeT
U Ipyrue)
IIpakTnueckoe 3ansaTHe Ne§(npodeccnoHaILHO-OPHEHTHPOBAHHOE) 2
Keiicbl Ha aHanu3 uHGOpMAIUU O HAYYHBIX JOCTHKEHHIX B 00JaCTU T€HETHUECKUX TEXHOJIOTHH,
KJIETOYHOM MHKEHEPUH, MUIIEBbIX OMOTEXHOIOTHM
CamocrosiTesibHas padoTa o0yuyaromuxcs NelS 4
[ToaroroBka npe3eHTaMK AJIsI 3aIUTHI Keiica
Tema 5.2. 8 OK 01
buorexnosiornu B IpakTHyeckoe 3anaTHE Ne9(IpOPeccHOHATBLHO-OPHEHTHPOBAHHOE) 4 OK 02
npombinuieHHocTH | Keiicel Ha aHanu3 HHPOPMAIMK O PA3BUTUH MPOMBIIUICHHBIX OMOTEXHOJIOTHI OK 04
JIP9
JIP 23
JIP 30
CamocrositeibHas padora o0y4yarommxcst Nel16 4 |
[ToarotroBka mpe3eHTAIMU JJI 3alTUTHI Keiica
IIpome:xyTouHAasi aTTECTAIMS MO JUCHUILIMHE: TUDDepeHITPOBAHHBIN 3a4eT 2
Bcero: 108
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3. YCJIOBUS PEAJIN3ALIAU ITIPOTPAMMbBI YYEBHOM JUCIITUJIAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecredeHn 1o

Y4eOHast AUCIUILTIHA peatn3yeTcs B yaeOHOM kabuHeTe Ouomnoruu. O0opynoBaHue

yueOHOro kabuHera:

— T0CAJ0YHbIE MECTA MO KOJIUYECTBY 00yUaIOIINXCS;

— pabouee MecTO IpenojaBaTes;

— METOJNYECKUE MAaTEepPHAaJIbI 110 IUCLUIUIMHE.

Kabuner Ouonoruu: ywyeOHas ayauTopus HJs TPOBEICHHUS NPAKTHUECKUX 3aHATHUH,
IPYNIIOBBIX KOHCYJIbTAUH, HHINBUAYAIBHBIX KOHCYJIBTAIIUH, TEKYIIIETO KOHTPOIS, TPOMEKYTOUHON
aTTecTallid, OCHAaIIeHHas OOOpYJOBaHMEM U TEXHHUYECKUMHU CpEICTBaMU OOy4YeHHUs, a Takxke
YUTATBHBIA 3aJ1, TOMELICHUE U1 CAMOCTOSATENBHOM paboOThI, C JOCTYIIOM K CETH
«uTepaery u DUOC. OcHaleHHOCTh: KOMIUIEKT Yy4eOHOW MeOenu, HOYTOYK, MPOCKIIMOHHOE
o0opyaoBaHue (MyIbTUMEIUNHBIN IPOEKTOP U IKPaH).

IIpu n3y4enun npeamera B popmare 3JIeKTPOHHOT0 00yueHus1 ¢ ucnoab3osanuem JOT

[Iporpammel 115 BUAeoKkoHbepenuuii: SIunexc TenemocT.

OnexrponHas wiarhopma Chepym.

3.2. AudopMmanuonHoe odecnevyeHue peain3amu NporpaMmmel

Jlnist peanm3anuy mporpamMmbl OMOIMOTEHbIH (HOHT 00pa30BaTeIbHON OpraHU3alry JT0JIKECH
UMETh T[I€YaTHBbIE W/WIKM DIEKTPOHHbIE 00pa3oBaTelibHble U WHGOPMAIMOHHBIE PECYPCHI,
peKoMeHyeMbI€E JJIs UCIIOJIb30BaHUs B 00pa30BaTEIbHOM MPOLIECCE.
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IlepeyeHbr pexkOMeHAyeMbIX Y4YeOHBIX W3aHUI, JAONMOJHHUTEIbHOH JHUTepaTyphl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX OM0IM0TEeYHOT0 oHaA:

3.2.1 OcHOBHBIE HCTOYHUKHU:

1. 3axapos B.b. buonorus. bazossiii ypoBens. 10-11 kmacc : yuebnuk / B. b. 3axapos, H. U.
Pomanoga, E. T. 3axapona : nox pea. E. A. Kpukcynoa. — Mocksa : Pycckoe cioso, 2020 // DbC
AliOykc - TekcT: 3neKTpOHHBIN. — PesxuM pocTymna: 1Jid aBTOpuU3. M10JIb30BaTENEH.

3.2.2 JlonoJIHUTEIbHbI€ HCTOYHUKH.

2. Kamenckuit A.A. buonorus . O6mas 6uonorus. 10-11 knaccel. ba3oBblii ypoBeHb | yueOHUK
| A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuk. - 5-e u3. - Mocksa : [Ipoda, 2017. - 368 c., .
- TekcT : HemoCpeACTBEHHBIN.

3. Babumesnuu A. I1. buonorus 9-11 kiaccel : KOJJIEKIMS WHTEPAKTUBHBIX Mojener + 1C:
buonoruuecknii koHcTpykTop 3.0 / A. I1. Babumesuy ; 1C IMabmummnar ; L{eHTp mepcreKTUBHBIX
TEXHOJIOTHH. - 4-¢ u3., mepepad. - [0. M.] : 1 C INabmummnr, 2013-2017. - 1 uHTEpaKT. BUICOAKUCK
(CD-DVI). — 3aru. ¢ TuTyJ1. 3KpaHa. — DJICKTPOHHAS IPOTrpaMMa : SJICKTPOHHASI.

3.2.3 Ilepedyenb mpo(ecCHOHAJIBHBIX 0a3 JaHHBIX U HHGOPMAIMOHHBIX CHPABOYHBIX
cucTeM:

4. Koncynpranrtllmitoc : cipaBo4yHO-TIOMCKOBas cucTema : odunmansHelii cailT. — URL :
https://www.consultant.ru/. - Tekct : 3neKTPOHHBII

5. Tapanr : uadopmaiuonHo - npaBoBoi mopran. — URL : https://www.garant.ru/ . —
TekcT : 3JIeKTPOHHBIM.

6. Konekc : mpodeccuonanbHas crpaBouynas cucrema. - URL :http://www.kodeks.ru/. —
Tekcr : 3JIeKTpOHHBII

7. DOnexkTpoHHas OuOnuoTexka YueOHO-METOJUYECKOro IIeHTpa IO OO0pa30BaHUIO Ha
JKEIIE3HOIOPOKHOM TpaHcHopTe : oburmanbHbiii cat. — URL : https://umczdt.ru/books/. — Pexum
JOCTyTMa: AJisl aBTOPU3. MOIb30BaTeNel. - TEeKCT © ANMeKTPOHHBIN.

8. Jlamp : anexkTpoHHast 6ubaroreunas cucrema. — URL : https://e.lanbook.com/. — Pexxum
JIOCTYTIA: AJIsl aBTOPH3. Mosib3oBaTelneil. - TeKcT © aIeKTpOHHBIH.

9. BOOK.ru: snexrponHo-6nbmMoreynas cucrema : caiit / KHOPYC : u3narenscTBo
yaeOHoit muteparypsl. — URL : https://book.ru/. — Pexxum nocrtyma: auist aBTopu3. Monb30BaTeNNeH
- TeKcCT : 2JIEKTPOHHBIN.

10. Ibooks.ru : snekrponHo-OuOMMOTeUHast cuctema. — Cankr-Ilerepoypr. — URL :
https://ibooks.ru/. — Pesxum moctyna: 1jst aBTOpH3. MOJIb30BaTeeH. - TEKCT : 3JIEKTPOHHBIN.

11. eLIBRARY.RU : HayuHas s5ekTpoHHast Oubnuoreka : caiit. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pesxum mocTyna: st 3aperucTpup.. mojib3oBaTeseii. — TEeKCT : 3JIeKTPOHHBIH.

12. MunucrepctBo TpaHcnopra Poccuiickoit denepanuu : odunmanbHelii cailT. — MockBa,
2010-2023. — URL : https://mintrans.gov.ru/. — TekcT : 3neKTPOHHBIH.

13. PXX/ : opummansreiii caiit. — URL : https://www.rzd.ru/. — TekcT : 3IeKTpOHHBIH

14. ®enepanbHOE areHTCTBO JKEIE3HOJOPOXKHOTO TPAHCIOPTA : OQUIMATIBHBIN CaWT. —
Mocksa, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 3neKTpOHHBIH.
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4 KOHTPO.JIb M1 OIEHKA PE3YJBTATOB OCBOEHUS YYEBHOM JUCIUILIUHBI

KoHTpons 1 olLeHKa pe3ylbTaToOB OCBOCHHUS YYEOHOW IMCIHIUIMHBI PACKPBIBAIOTCA 4Yepe3
JUCLUIUIMHAPHBIE PE3yJIbTaThl, HAIIPABICHHbIE HA (POpMUpPOBaHUE OOIIMX KOMIETEHIUI 10 pa3aenam
U TEMaM COJIEp>KaHUs y4eOHOro MaTepualia.

[TpomexxyTounas arrectanus B hopme duddepenyuposarnHoco 3auema.

Oomas/npodeccuoHanbHast
KOMIIeTeHII M, IUYHOCTHHIE Pa3nesn/Tema T OeHOYHBIX MepONPUATHI
pe3yasbTtatsl (JIP)
Paznen 1. Kuerka — | Konrponbnas pabora
CTPYKTYPHO- «MonexyJspHbIi YpOBEHb
(pyHKIMOHAIBLHASA OpraHHu3aI1H )KUBOT0»
eIMHULA JKMBOT0
OK 02 buonmorus  kak HayKa. | 3aroyiHeHue TaOIULIBI c
JP9 Obmas XapaKTepUCTHKA | ONIMCAaHUEM METO/IOB
JIP 23 KU3HU MHUKPOCKOITHUPOBAHUS c ux
JIP 30 JOCTOMHCTBAaMU U HEAOCTAaTKaMH.
3anonHeHue Tabmuipl  «Bxiag
YUEHBIX B pa3BUTHE OHMOJIOTUN»
3arnoHeHue CpaBHUTEJbHOU
TaOJMLbl CXOJACTBA U pPA3IUYUIN
KHBOT'O M HE )KUBOT'O
OK 01 CrpykTypHO- OunenuBaemass  AMcKyccus 11O
OK 02 (byHKIIMOHATIbHAS BOIIPOCAM JICKIIUU
OK 04 OpraHu3aIys KJIEeTOK Pa3paboTka MeHTaJIbHON KapThl 110
JP9 KJacCU(UKAUU KJIETOK MU HX
JIP 23 CTPOECHUIO Ha po- u
JIP 30 9YKapUOTHUYECKHUX U IO I[apCTBaM
B MMHH TpyInax
Brimonnenue u 3alUTa
nabopaTopHOI paboTsl u
HPaKTUYECKOT O 3aHATHS.
[IpencraBnenue YCTHBIX
COOOIIEHNH C  Tpe3eHTaluei,
NOJATOTOBJIEHHBIX IO IEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAaHHBIX
IIPENoAaBaTeIeEM
OK 01 CrpykTypHO- @poHTAJIBHBIN 0IIPOC
OK 02 ¢bynkuuoHansHbele (pakTopsl | PazpaboTka rioccapus
JP9 HACJIEICTBEHHOCTHU Pemenue 3amau Ha ompeneneHue
JIP 23 MOCJIETOBATEIILHOCTH
JIP 30 HYKJICOTUJOB, aMHUHOKUCIOT B
HOpME M B Clly4ae H3MEHEHHs
MOCIIEI0BATEIBHOCTH
Hykieotuaos JJHK
OK 02 Oomen BEIIIECTB u | poHTANBHBIN OITPOC
JP9 MIPEBPALLICHUE DJHEPrMM B | 3allOJIHEHUE CpaBHUTEIbHON
JIP 23 KJIETKE TaOJIMIbl XapaKTEPUCTUK THUIIOB
JIP 30 oOMeHa BellecTB
OK 02 XKuznensslii nukn kinetku. | OO6CykIeHHe MO BOIpOcaM
OK 04 Murto3. Meiio3 JEeKIUU
JIP 9 Pa3paboTtka  J€HTBI  BpeMEHH
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JIP 23

JKHU3HCHHOI'O IUKJIa

JIP 30
Paznen 2. Crpoenme wu | Kontponbnas pabora «CtpoeHue
(pyHKuMHU opranuzma U QYHKIIMH OpTraHU3Ma)

OK 02 CTpoeHue opranuzMa OuenuBaemasi TUCKyCCHs

OK 04 Pa3paboTka MEHTaIbHOM KapThl

JIP 9 TKaHeW, OpraHoB M  CHUCTEM

JIP 23 OpraHOB OpPraHU3MOB (pacTeHus,

JIP 30 JKUBOTHBIE, YEJIOBEK) C KpaTKOM
XapaKTePUCTUKON MX PYHKIUI

OK 02 Dopmsl pasmHokenusi | PpoHTaNIBHBIN O1poc

JIP 9 OpraHu3MOB 3anonHeHue TaOIUIBI C KPaTKOM

JIP 23 XapaKTepUCTUKON U IpUMEpamMH

JIP 30 (hopM pa3MHOKEHHS OPTaHU3MOB

OK 02 OHrorenes pactenuii, | Pa3paboTka JEHTBI BpEMEHHU C

OK 04 KUBOTHBIX U YEJIOBEKa XapaKTePUCTUKOM JTaroB

JIP 9 OHTOT€HE3a OTHAEIBHOM TIpYyIIION

JIP 23 JKUBOTHBIX M  YEJIIOBEKa MO

JIP 30 MUKpPOIpyIIaM
Tect/onpoc
CocraBiieHHE KU3HEHHBIX 1IUKJIOB
pacTeHuit 1o oTIenam
(MOXOBU/IHBIE, XBOIICBH/THBIE,
NarOPOTHUKOBU/THBIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH Pazpabotka rimoccapus

OK 04 HaCJIEIOBaHHS @®poHTANBHBIN OTIPOC

JIP 9 Tect 1o Bompocam JeKuu

JIP 23 Pemienne 3amau Ha ompeneieHue

JIP 30 BEPOSTHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX TMPU3HAKOB MpU
MOHO-, NIU-, TIOJIMTHOPUAHOM |
AQHATM3UPYIOIIEM CKpEIIMBaHHH,
COCTaBJICHHE TeHOTHITUYECKUX
CXEM CKpeIlUBaHUs

OK 01 CuenuienHoe HacnenoBanue | Tect

OK 02 MIPU3HAKOB Pa3pabotka rioccapus

JIP9 Pemenue 3amau Ha ompexneneHue

JIP 23 BEPOSITHOCTH BO3HMKHOBEHUS

JIP 30 HACJEACTBEHHBIX IPU3HAKOB IpHU
CLIETUIEHHOM HACJIeJIOBaHUH,
COCTaBJICHHE TCeHOTHITNIECKUX
CXEM CKpeIINBaHUs

OK 01 3aKOHOMEPHOCTHU Tecr.

OK 02 N3MEHYUBOCTH Pemenne 3amau Ha ompeneneHue

OK 04 TUIIA MyTallud TpU [eperaye

JIP9 HAaCJEACTBEHHBIX IIPU3HAKOB,

JIP 23 COCTaBJICHHE TEHOTUITMYECKUX

JIP 30 CXEM CKpEILMBAHUS
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Paznen 3. Teopust
JBOJIOLUH

KontponbHas pabora
«Teopernueckue aCIIEKTHI
SBOJIIOIUY KU3HU Ha 3EMIIE)

OK 02 Hcropus  sBomonuonHoro | GpoHTaIbHBIH 0Ipoc

OK 04 y4eHHs. MUKPO3BOJIIOLIMS Pa3pabotka rioccapusi TepMHUHOB

JP9 Pa3paboTtka  JieHTBI  BpeMEHH

JIP 23 Pa3BUTHS SBOJIIOIIMOHHOTO YUCHUS

JIP 30

OK 02 Makpo3BorOLHSL. OueHrBacMast JICKYCCHSL:

OK 04 Bo3HuKHOBEHHE U pa3BUTHE | HCIIOJIB30BAHHE apryMeHTOB,

JIP 9 YKU3HH Ha 3emJie OMOJIOTUYECKONH TEPMHHOJIOTHH H

JIP 23 CHMBOJIMKM [UII JI0Ka3aTelbCTBa

JIP 30 pOJICTBa  OPraHMW3MOB  pa3HBIX
CHCTEMATHYECKUX TPYIII
Pa3paboTrka  JIeHTBI  BpeMeHU
BO3HUKHOBEHUSI W Pa3BUTHS
YKU3HH Ha 3emMJie

OK 02 [Tpoucxoxaenue uenoBeka | DpoHTANBHBINA OIIPOC

OK 04 — aHTPOIIOT€HE3 Pa3paboTka  JIGHTBI ~ BpeMeHHU

JIP 9 MIPOUCXOKICHHS YETIOBEKA

JIP 23

JIP 30

Paznen 4. Dxonorus

OK 01 Okonornyeckue GaxTopsl u | Tect o HKOJIOTHYECKUM

OK 02 Cpeabl )KU3HU dakTopam M cpeiaM  KHU3HH

OK 07 OpPTraHU3MOB

JIP9

JIP 23

JIP 30

OK 01 [Momynsimusi, coobmiectBa, | CocTaBieHHe CXeM KpyroBOpoTa

OK 02 OKOCHCTEMBI BEILECTB, WCIOIB3Ys MaTepHallbl

OK 07 JEKLIHUH

JIP 9 Pemenue MPaKTUKO-

JIP 23 OPUEHTHUPOBAHHBIX  PACUETHBIX

JIP 30 3a/IaHMI TI0 IEPEHOCY BEIeCTBa U
SHEPTUU B DKOCHCTEMAX C
COCTaBJIEHHE TPOPHUUECKUX IIereit
Y tupaMu] OMoMacchl M SHEPTUU

OK 01 buocpepa - rnoGanbHasg | OneHuBaeMas TUCKYCCHS

OK 02 IKOJIOTHYECKask CUCTEMA Tect

OK 07

JP9

JIP 23

JIP 30

OK 01 Bnusiaue  antponoreHssix | Tect

OK 02 (dakTopoB Ha buochepy [IpakTuueckoe 3ansaTue «OTXOIBI

OK 04 MIPOU3BOJICTBAY»

OK 07

JP9
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JIP 23

JIP 30

OK 02 Biustaue coranpHo- | OueHnBaeMasi AUCKYCCHS

OK 04 9KOJIOTHYECKUX  (hakTopoB | Beimonnenue nabopaTropHOi

OK 07 Ha 3JI0POBbE YEJIOBEKA paboThl «YMCTBEHHaA

JP9 paboTOCTIOCOOHOCTEY

JIP 23

JIP 30

Pasnen 5. buosormss B | 3ammuTa Keiica: IpeCTaBIICHUE
KU3HHU pe3yNbTaTOB  pelIeHusT KeHCoB

(BBICTYIIJICHUE C MTPE3CHTAINCH )

OK 01 buorexHosnorun B Ku3HM | BeloiHEHWE Kelca Ha aHaiuu3

OK 02 Ka)KJIOTO uHdopmanuu 0 Hay4HbIX

OK 04 JIOCTHYKEHUAX B o0acTu

JIP 9 TeHETHYCCKHUX TEXHOJIOTHH,

JIP 23 KJIETOYHOW MHXEHEPUH, IUILEBBIX

JIP 30 OMOTEXHOJNOTHI (10 TpyMIam),
IPEICTABICHNC pe3yJIBTaTOB
pellIeHUs KEMCOB

OK 01 buorexnonorun B | BeimosHeHne Kkeica Ha aHanu3

OK 02 MIPOMBIIIIICHHOCTH uHbopmanuu 0 pa3BUTUU

OK 04 IPOMBILUIEHHBIX OMOTEXHOJIOTHi

JIP9 (mo rpynmam), mpeacTaBiICHHE

JIP 23 PEe3yIbTaTOB PEIICHUS KENCOB

JIP 30
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5. MEPEYEHb UCIHTIOJIB3YEMbIX METO/I0B OBYUEHUASA

5.1 ITaccuBHBbIE:

- JIGKIIUW TPAJUIMOHHBIC 0€3 MPUMEHEHUS] MYJIbTUMEIUUHBIX CPEICTB M 0€3 pa3JaTovyHOro
MarepHaa;

- IEMOHCTpaIs y4eOHbIX (PHIIBMOB;

- pacckas;

- CeMUHAphI, TPEUMYIIIECTBEHHO B BHJIE OOCYKIICHHSI IOKJIAJIOB CTYJCHTOB 110 TEM WJIM WHBIM
BOIIPOCaM;

- CaMOCTOSITEIIbHBIC U KOHTPOJIbHBIC paOOTHI;

- TECTHI;

- YTCHHUE | OTIPOC.

(63aumodelicmsue npenooagamens Kaxk cyovekma ¢ o0yuaruwumMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHBIE U HHTEPAKTHBHbIE:

- aKTUBHBIC M HUHTCPAKTUBHbIE JICKIUH;

- paboTa B rpymmax;

- yueOHasi IUCKyCCusi;

- JICJIOBBIE U POJICBBIC UTPHI;

- HTPOBBIC YIIPAKHCHUS;

- TBOPYECKHE 3/IaHUS;

- KpyTJIbI€ CTOJIBI (KOH(PEPEHIINN) ¢ UCTIOIB30BAHUEM CPEJICTB MYJIbTUME/THA;

- peleHre NpoOJIEMHBIX 3a/1a4;

- aHaJIM3 KOHKPETHBIX CUTYaINN;

- METOJ] MOJIyJILHOTO O0yUeHHSI,

- 00y4eHHE C HCIIOIH30BAaHIUEM KOMITBIOTEPHBIX 00YUAIOIIMX POTPaMM;

(83aumooeticmeue npenodasamens kKak cybovekma ¢ O00YHAOWUMCS KAK CYOBEKmom
NO3HABAMENLHOU 0esIMelbHOCIU).
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