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1 IMACHOPT PABOYEN MPOI'PAMMBI YYEBHOM JUCHUILIMHBI (ITPEJIMETA)
OVYIIL.13 BUOJIOI'us

1.1 ObaacTe npuMeHeHns padoyeii NpPOrpaMMbl

Pabouass mporpamma yudeOHO# aucturumnbl (peamera) OVYIIL.13 buonorust sBiaseTcss 4acTbiO
IporpamMMBbl cpestHero obmiero oopazosanus no cneuuanbHoctu CIIO 13.02.07 DnexTpocHabxeHue.

[Tpu peamuzanuu pabodell mporpaMmbl MOTYT HCHOJIB30BATHCS pPa3IUUHbIE 00pa3zoBaTelbHbBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTUH, SIEKTPOHHOE O0yUEHHE.

PabGouass mporpamma ydebHoW mucummuiHbl (mpeamera) OVIIL.13 buomnoruss Moxer OBITh
UCTOJb30BaHa B MPO(ECCHOHAIBHOW TMOATOTOBKE, MEPENOArOTOBKE M TOBBIIMICHHH KBaTH(UKALIUU
pabouunx 1o npodeccusim:

DNEKTPOMOHTEP KOHTAaKTHOW CETH;

DIEKTPOMOHTEP MO IKCIUTyaTalluU PacIpeleIUTEIbHbIX CETeH;

DNEKTPOMOHTEP TATOBOM MMOACTAHLIUU.

1.2 Mecto yueOHol qnucuniuinabl (mpeamera) B ctpykrype OIIOII-IIIICC3:

B yuebnbix mianax OIIOII-IIICC3 yuyebnas aucuumnuna (npeamet) OVIIL.13 buonorust BXoaut
B COCTaB OOIIMX YYEOHBIX MPEIAMETOB, POPMUPYEMBIX U3 00s3aTCIBHBIX MpeaMeTHBIX obmacreir PI'OC
cpenHero obmiero oOpazoBanus, mna crneuuanbHocTedt CIIO. C yuérom mnpoduis ocBauBaeMoi
CHEIUaIbHOCTH aHHAas yueOHas JUCIUIUIMHA (MPeMET) peanusyercs Ha 1 Kypce.

1.3 [Inanupyemble pe3yJibTaThbl 0CBOCHHUS Y4eOHOM TUCHUILINHBI (IpeaMeTa):

1.3.1 Heab y4yeOHo# AuCHUNIMHBI (peaMeTa):

(dopMupoBaHUE Y 00y4arOUIMXCs MPEACTABIECHUS O CTPYKTYPHO-(YHKIMOHAJIBHOW OpraHu3aluu
KMBBIX CUCTEM Pa3HOI'O PAHIa KaK OCHOBBI IPUHSTHUS PELICHUN B OTHOIIEHUH OOBEKTOB KHBOW IPUPOIbI
1 B IPOU3BOACTBCHHLIX CUTYyallUAX.

1.3.2 B pesyabTaTe ocBOCHHMA Y4eOHOH IMCHMIIMHBI (PeaMeTa) 00y4aoMmuics 0/ KeH

yMeTb:

- OIPCACIIATL KUBBIC OOBEKTHI B npupoac; NpoBOAUTH Ha6J'II-OI[€HI/I$[ 3a 3KOCUCTEMaMHU IJIsA
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHHH, HHTEPIPETUPOBATh Pe3yIbTaThl HAOIIOJCHNH

— TMPOBOAWUTH  MpocTeillme  OUOJOrMYecKHe  HKCIEpUMEHTAlbHbIE  HCCIEIOBaHMUS  C
CO0JII0ICHHEM TpaBUII O€301aCHOr0 0OpalleHus: ¢ 00bEKTaMU U 000PYAOBaHHEM;

—  HCIIOJIb30BaTh HH(POPMAILIHNIO OHOIOTMYECKOT0 XapaKTepa U3 pa3InyHbIX UCTOUHUKOB;

—  IPOTHO3MPOBATh MOCJEACTBUS CBOEH ACITEIBHOCTH IO OTHOLIEHHUIO K OKpYXaroule cpene,
COOCTBEHHOMY 3/J0pOBBIO; 00OCHOBBIBAThH M COOJIIO/IaTh MEPbI MPOPHIIAKTUKY 3a001€BaHUI;

3HATh:

—  cTpoeHHe, MHOrooOpasne W OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOIO YPOBHSI OpraHU3allHH,
3aKOHOMEPHOCTHU MPOTEKAHUsI OMOJIOTUUECKUX TPOIECCOB U SIBJICHUN B OKPYKAIOIICH Cpelie, MEeIOCTHYIO
Hay4yHYI0 KapTHHY MHUpa, B3aUMOCBSI3H U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JOCTHXKEHMH OHMOJOrMYecKOd HayKM W TEXHOJOTHH B INPaKTHYECKOM
ACATCIIBHOCTH YCJIOBEKA, pa3BUTHU COBPEMEHHBIX MEAULIMHCKHUX TEXHOIOTHI 1 al"p06I/IOTeXHOJ'IOFI/II\/II.

1.3.3 Ilnanupyemble pe3yJIbTaThl 0CBOCHHS Y4eOHOM TMCHUILINHBI (IpeaMeTa):

Ob1He KOMIeTe I l'I.HzaanyeMble pe3yabTaThl 00y4eHHus !
Oomme JAucnunianHapHble
OK 01. Beibupats B 4acTH TPYAOBOIo | chOpMUPOBAHHOCTh 3HAHUM O MecTe U
CIOCOOBI PELICHUs 337a4 | BOCHUTAHMSA: poiiu GUOJIOTUM B CHCTEME HAy4HOTO
npodeccuOHaTbHON - TOTOBHOCTb K TPYZy, OCO3HAHUE | 3HAHUS; (GYHKIMOHATIBHON

Yka3pIBaroTCsA JTUYHOCTHBIE W MeTanpeaMeTHsle pe3yibTaTsl n3 ®I'OC COO (B mocneaneit penakiun ot 12.08.2022) B
oTraroyibHoO# Gopme, popmupyembie 00IIe00pa30BaTEIHHBIM YUSOHBIM MPEAMETOM
3 JIMCUMIUIMHAPHBIE PE3YJIbTAThl YKA3BIBAIOTCA B COOTBETCTBMH C UX IOJHBIM nepeuneM Bo ®I'OC COO (B mocnennei
penaxuuu ot 12.08.2022)




ACATCIIBHOCTHU
IMIPUMEHUTCIIBHO K
Pa3JINIHBIM KOHTCKCTaM

LEHHOCTH MacTepcCTBa,
TPYIOTIOOHE;
-  TOTOBHOCTH K  aKTHUBHOU

JEATENILHOCTH  TEXHOJIOTHYECKOM
U COIMAIBHOW HAampaBIEHHOCTH,
CIIOCOOHOCTh MHHIUHPOBATb,
IUTAHUPOBAaTh U CaMOCTOSITEIILHO
BBITIOJTHSTH TaKyIO JIESTEIEHOCTD;
- MHTEpEC K pa3jIuyHbIM cdepam

npodecCuoHAIbHON
NeSTEIILHOCTH,

OBnaneHue YHUBEpCaTbHBIMHU
y49eOHBIMU II03HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYECKHe
nefcTBUA:

- CaMOCTOSITEIIEHO
(dbopmynHpoBaTh u
aKTyaJlu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBII
MPU3HAK WM OCHOBAHUA IS
CpPaBHEHUs, KJIACCH(PUKALMH |
0000IIICHHS;

- OMPEACIISITh 1NN eI TEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTECPUU
UX JOCTHUKEHUS;

- BBISIBIISAITH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
JIeATEIIbHOCTD, OIICHUBATh
COOTBETCTBUE pE3yIbTaTOB
LeJIsIM, OIIEHUBATh PHUCKH
MOCTECTBUH JAEATEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIJIEHUE npu pereHnun
YKU3HEHHBIX TTPOOIIEM

0) 0a3oBble HCCIEI0BATEIbCKHE
JelcTBUA:

- BIaJeTh HaBbIKAMHU y4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM

JIeSITeIIbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISIBJIATE MIPUYUHHO-
CJIEICTBEHHEIC CBSI3U H
aKTyaJIu3upOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ peleHus,
HaXOJUTh apryMeHTBI JUIST
JIOKa3aTeJIbCTBA CBOHX
YTBEPKICHHUI, 3a71aBaTh

napaMeTpbl U KPUTEPUU PELICHHUS;

TPaMOTHOCTH 4YEJOBEKa MJI DPEIICHUS
YKU3HEHHBIX TIPOOIIEM;
c(hOpPMHUPOBAHHOCTH
pacKpbIBaTh COJIepKaHHE
OCHOBOIIOJIAraloMKUX  OUOJIOTHYECKUX
TEPMUHOB W TIOHSATHI: JXU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHu3M,  BH],
HOIYJISIUS, 9KOCHCTEMa, OHOIIEHO3,
ounocdepa; MeTaboII3M (oOmeH
BEIICCTB M TPEBPAlICHUE DHEPTHUN),
romMeocras (camoperynsius),
OMoCHHTE3 Oeika, CTPYKTYypHas
OpraHHu3aIus KUBBIX CUCTEM,
JIMCKPETHOCTD, CaMOperyJIsIus,
CaMOBOCIIPOU3BEICHNE (PENPOAYKLINS),
HACJICICTBEHHOCTD, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
yYpOBHEBAsi OpPraHHU3AIIHS;

yMEHUs

c(hOpMUPOBAHHOCTh yMEHUs
pacKkpbIBaTh coJiepKaHue
OCHOBOIOJAralomux  OUOIOTUYECKUX
TEOPUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYyTalMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0XKICHUS
YKU3HU U YEJIOBEKA;

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKkpbIBaTh OCHOBOIIOJIAraroIme
OMOJIOTHYECKHUE 3aKOHBI u
3aKOHOMEPHOCTHU T Mennens,
T. Moprasa, H.N. Basunosa,

. I'exkkensa, ®. Mrwomnepa, K. bapa),
TPaHMIIBl UX TPUMEHUMOCTH K YKUBBIM
cUcCTeEMaM;

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOI'0
TO3HAHMS, UCTIOJIB3YEMbIX B OUOJIOTHH:
HAOMIOJIEHUST ¥ OMHUCAHHS  JKUBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3alu u MPOBEICHUS
OMOJIOTHYECKOTO AKCTIEPUMEHTA,
BBIIBWKEHUS  TUIIOTE3,  BBISIBICHUS
3aBUCHMOCTH MEXIy HCCIeIyEeMbIMU
BETTMYMHAMU, O0BSICHEHUS TTOTYyUYEeHHBIX
pe3ynbTatoB M (QOpPMYJIUPOBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAYUYHBIX
MOHSITUHI, TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHHUS BBIICISATH
CYIIECTBEHHBIC TPU3HAKA BHUPYCOB,
KJIETOK  MPOKapuOT U  JYKApHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpPTaHU3MOB, BHJIOB, OMOTEOIICHO30B H
9KOCHCTEM; OCOOEHHOCTH IMPOLIECCOB




- AHAJIM3UPOBATH IOJIYUCHHBIC B

XoJie perieHus 3a/1a4u
pe3yJbTaThl, KPUTUYECKH
OLICHUBATh HX JOCTOBEPHOCTH,
NPOTHO3UPOBATh HM3MCHCHUE B
HOBBIX YCIIOBUSIX;

- yMeThb NEPEHOCHTh 3HAHUS B
M03HABATEIIbHYIO u
MPAKTUYECKYIO o0macTu
JKU3HEICATSIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCTeH;

- BBIIBMTATh  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXO0/Ibl U PEUICHUS;

- CHOCOOHOCTh MX HCIIOJIHL30BaHU
B ITO3HABATEIIFHON M COITMAJIbHOMN
MPAaKTUKE

oOMEHa BEWIECTB M IMPEBpaILCHUS
9HEpPrHMM B  KJIETKe, (OTocHHTE3a,
IUIACTUYECKOTO M DHEPreTUYEeCKOro

oOMeHa, XeMOCHHTE3a, MUT03a, MEH03a,

OIIJIOJJOTBOPEHMUS, pa3BUTHS u
Pa3MHOXKCHHS, WH/IMBUYTBHOTO
pa3BuUTHg oOpraHuzMa (OHTOT€HE3a),
00pBOBI 3a CyIIECTBOBAHUE,
€CTECTBEHHOI0 otbopa,
BU1000pa30BaHUs,

MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHwus, BIIMSTHUS
KOMIIOHEHTOB HKOCUCTEM,
AHTPOIIOTEHHBIX U3MEHCHU I B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYTOBOPOTa BEIIECTB M IMPEBpAIlCHHE
SHEpPruu B Ouocdepe;
cOPMHPOBAHHOCTh YMEHHS peIIaTh
OHMOJIOTUYECKHE 3aJlaud, COCTaBIIATh
TCHOTHITMYECKUE CXCMBI CKPCIUBAHHMS
JUIE  Pa3HBIX THUIOB HACIECIOBaHHS
NPU3HAKOB y OPraHHU3MOB, COCTAaBIIATH
CXEMBI TIepeHOCca BEUISCTB U SHEPTHH B
IKOCHCTEMaXx (LICMHU MUTAHUS, TUIICBbIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOUCKa, aHaJIM3a U
WHTEPIpETAINN
uHpOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTeIbHOCTH

B o01acT HEHHOCTH HAYYHOI'O
MO3HAHMSA:

- c(OPMHPOBAHHOCTh
MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKHU u 00IIeCTBEeHHOM
MpPaKTUKH,  OCHOBAHHOTO  Ha
JIAaJIore KYJIBTYD,
CIOCOOCTBYIOIIIETO  OCO3HAHHIO
CBOEr0 MeCTa B MOJIMKYJIbTYPHOM
MHpE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM
U YHUTATENBCKOW KYJIBTYPBl Kak
CpPEACTBA B3aUMOJEHUCTBUS MEKITY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTH HAy4YHOU
JEATEIIbHOCTH, TOTOBHOCTh

OCYIIECTBISITH  NMPOEKTHYIO U
HCCIIEI0BATENBCKYIO
NEeSTeNIbHOCTh MHAMBHAYAJIbHO U
B IpyIIIE;

OBnanenue YHUBEPCAIbHBIMHU
y4eOHBIMU [I03HABATEJILHBIMU
JNEUCTBUSIMU:

B) paborta ¢ nHgopManmeii:
- BJAJIeTh HaBbIKAMU MOJIYYEHUs

c(hOpMUPOBAHHOCTh yMEHUM
KPUTUYECKH OLICHUBATh HH(MOPMAITUIO

OMOJIOTUYECKOT0 coJiepKaHus,
BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 Pa3IUYHBIX MCTOYHHUKOB (CpeAcTBa
MaccoBod  HMHQpOpMAIMH,  HAy4YHO-
HOIYJISIPHBIE MaTepHabl);
HUHTCPHIPECTUPOBATL ITUYCCKUC ACIICKTBI
COBPEMEHHBIX UCCIIEIOBaHUM B
O6uosioruu, MeAULMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJ100anbHBIC
9KOJIOTHUECKHE poOIeMBI
COBpPEMEHHOCTH,  (opMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3UIHIO;

c(OPMHPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIE MUCHMEHHBbIE U YCTHBIE
COOOILIEHNs] HA OCHOBE OMOJIOTMYECcKOH
nHdopmanuu u3 HECKOJIBKUX
HCTOYHUKOB, I'DAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaTr OuoJoruu




uHbOpMAlUM U3  HMCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATh TOMCK, aHAJU3,
CHCTEMAaTH3aIUI0 u
MHTEPIPETALUIO UHPOpPMALTUU
pa3NUYHBIX  BHIOB ©  (hopm
MIPEICTABIICHHSI,

- CO3/1aBaTh TEKCThI B PA3JIHUYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHUS

uHpOpMaIHU u EJICBOM
ayJIUTOPHH, BEIOMpast
ONITUMAITEHYIO bopmy
MIPE/ICTABJICHHS U BU3YaIH3aIiy;

- OICHHMBATh  JOCTOBEPHOCTb,

JETUTUMHOCTD I/IH(l)OpMaIII/II/I, €C

COOTBETCTBHE  MPAaBOBBIM  H
MOpPAJIbHO-3THYECKUM HOpMaM;

- UCTIOJIb30BATh cpeacTsa
MH()OPMAIIMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOIOT I
B pelIeHun KOTHUTHBHBIX,
KOMMYHHUKAaTHUBHBIX u
OpPraHM3alMOHHBIX  3aa4 ¢
coOIroieHNEM TpeOoBaHUI
SPrOHOMHKH, TEXHUKH
0e30I1aCHOCTH, TUTHCHEL,

pecypcocOepexeHts, MpaBoBbIX U
ATUYECKHUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKaMHU
pacrno3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH

OK 04. DOddexrtusHO
B3aMMO/IEHICTBOBATh U
paboTaTh B KOJUICKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH "
CaMOONPEIEIECHUIO;

-OBJIaJICHHNE HaBBIKAMU Yy4eOHO-
HCCIIEA0BATENBCKOM, MPOEKTHON U
COLIMAJIbHON JESITENBHOCTH;
OBjaieHue yHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
AeHCTBUAMM:

0) COBMeCTHAs 1eITeJIbHOCTD:

- TOHHMMaTh MW UCHOJb30BaTh
IIpeuMyllecTBa KOMaHJHOW U
WHIUBUAYaTbHON pabOTHI;

- TIPUHHUMATH LEIU COBMECTHOM
NeSITeIbHOCTH, OPTaHNU30BbIBaTh U
KOOpJAMHHUPOBATh JIEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUM, pacIpeneisiTb pojid ¢
Y4E€TOM  MHEHUH  y4acTHUKOB

npuoOpeTeHre  OmblTa  MPUMEHEHHS
OCHOBHBIX METO/I0B HAy4HOTO
MTO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHH:
HaOJMIOAEHUS M ONHCAHMS  KHUBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3aLu u IIPOBECHUS
OHOJIOTUYECKOTO JKCIIEPUMEHTA,
BBIIBIDKEHUS  TUIOTE3,  BBIABICHUS
3aBUCHUMOCTH MEXJy HCCIIEIyEeMbIMU
BEIMYMHAMHU, OOBSICHEHUS TTOTYYEHHBIX
pe3ynbTatoB M (OpPMYJIUpPOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAyUYHBIX
MIOHSATUI, TEOPUN U 3aKOHOB




o0cyXIaTh

COBMECTHOM palbOTHI;
- KOOpAMHUPOBATL U BBIIIOJIHATH
paboTy B YCIOBHSX pPEaJbHOTO,

pe3yabTaThl

BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYUIECTBISITh  MO3UTHBHOE
CTpaTermuecKoe TOBEJICHUE B
Pa3IMYHbIX CUTYyalusX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHUITUATABHBIM

OBiajgeHne yHUBepCcAIbHBIMH

peryJATUBHBIMHU JeHCTBUSIMU:
r) IpUHATHE Cce0s1 M JAPYrux
JIOJeH:

- NOpUHUMATh  MOTHUBBEI |
apryMeHThl JPYTHX JIOJed Mpu
aHayuze pe3yIbTaToB
NeSITeNIbHOCTH;

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

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMATh MHP C  [O3HIUH
JPYTOro 4eloBeKa

OK 07. ConeiicTBOBaThH
COXPaHEHUIO
OKpYKaroIle Cpebl,
pecypcocOepexreHuIo,
MIPUMEHSITH 3HaHUsI 00
M3MEHEHMHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ (heKTHBHO AecTBOBATH
B UPE3BBIYANHBIX
CUTYyalHAx

B o6s1acTH 3K0/10rMYECKOTO
BOCIIUTAHHSA:

- c(hOpMUPOBAHHOCTH
9KOJIOTMUECKOMN KYJIBTYDBI,
MMOHMMAaHHUE BIUSHUS COLIMAIIBHO-
SKOHOMMUYECKHUX TIPOLIECCOB Ha
COCTOSIHUE MIPUPOIHOMN 51
COLIMAJIbHOW Cpelbl, OCO3HAHUE
r7100aIbHOTO Xapakrepa
9KOJIOTMUECKUX MPOOIIeM;

- IJIAaHUPOBAaHUE U
OCYILIECTBJIEHUE  JCHUCTBUH B
OKpYyXalollled Cpele Ha OCHOBE
3HAHUA eyen YCTOHYUBOTO
pa3BUTHA YEIIOBEYECTBA;
AKTHUBHOE HENPHUATHE JIEUCTBU,
MIPUHOCALINX BPEJ OKpYKarolen
cpene;

- YMEHHE MIPOTHO3UPOBATH
HeOJ1aronpusiTHbIE

JKOJIOTHYECKHUE MTOCJIEACTBHUS
MpEeATPUHUMAEMBIX NEUCTBUH,
MPEIOTBPALIATh HX;

- pacuvpeHue OmbITa
IEeSITENbHOCTH 3KOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

c(hOopMUPOBAHHOCTH yMEHUS
NPUMEHATh TIOMy4YeHHBbIC 3HAHUS IS
00BACHECHUS OHMOJIOTHYECKUX
MPOIECCOB U SBICHUH, JUISI TPUHSITUS
MPAKTUYECKUX peLeHuit B
IIOBCEJHEBHOM  JKU3HH C  ICJIBIO
oOecreyeHrnss 0E30IIaCHOCTH  CBOETO
3I0pOBbSl M 370pPOBbS OKPYKAIOIIMX
JrO7IeH, coOMI0IeHNs 3I0pOBOTO 00pasa
YKU3HU, HOPM TPaAaMOTHOTO TIOBEJICHUS B

OKpY’KaloIlle  NPUPOJAHOW  Cpee;
MOHUMAaH1E HEOOXOIUMOCTH
HCIIOIb30BaHUS JOCTHOKCHHMI
COBPEMEHHOM Oounonorun u
OMOTEXHONOTHIA ISl  PalMOHATBLHOTO
MIPUPOIOTIONE30BAHUS




- OBJIAACHUC HABBLIKAMHU yqe6Ho-
HCCIIEIOBATENbCKOM, MPOEKTHON U
COLIMAIBLHON NeITEIbHOCTU

I1K 2.2. OcymiecTBasTh KOHTPOJIb IEATEIbHOCTH OpUTaI.

I[IK 2.3. OdpopmisATh TEXHMYECKYIO JOKYMEHTAIMIO I10 OpPraHW3aldd OOCIYXXHBaHHS U PEMOHTA
000py10BaHUs MOACTAHIMN U SJEKTPUUYECKUX CETEH.

IIK 6.1. ObecneunBaTh O€30macHOE MPOM3BOJCTBO IUIAHOBBIX M aBAPHUHHBIX PabOT B DIEKTPUYECKUX

YCTaHOBKax M CCTAX.




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOU JIUCIIUIIJIMHBI (ITPEJIMETA)

2.1 O0beM y4yeOHOM TUCHHUILVIUHBI (MPeAMeTa) U BUbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI O6ném B
yacax
MakcumanbHas yyeOHass Harpy3ka (Bcero) 72
B T.4.
O0Bém 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOH TUCHHUILVIMHBI (IPeaMeTa) 61
B T.4.
OcHOBHOe coiep:KkaHue 43
B T.4.
Copepxanne yaeOHOro MaTepuana 33
MPAKTUYECKHE 3aHITHS 8
nabopaToOpHBIC 3aHATHS 2
IIpodeccnonabHO-OPHEHTHPOBAHHOE COAEPKAHNE 12
B T.4..
TEOpeTUUecKoe o0yueHue 2
MPAKTUYECKHE 3aHITHS 8
abopaTOpPHBIE 3aHITHS 2
KouTtposbHas pagora 4
CamocrosiTetbHast padoTa o0y4varomierocs (Bcero) 11
IIpomexyTounas arrectauus B gopme 2

oughghepenyupoeannozo 3auema (2 cemecTp)




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

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

Pazgea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJILHASL €IMHUIIA KUBOT'0 16
Tema 1.1. 3 OK 01
buojorus kak Conep:kanue y4e6HOro MaTepuasia 2 OK 02
Hayka. O6uran CoBpeMeHHbIE OTpaciau OWOJOrMYecKruxX 3HaHWH. CBsI3p OMONOTMU C JAPYTUMH HayKaMHu: OMOXHUMUS,
XapaKTepPUCTHKA Oouodusuka, Ononuka, renoreorpadus u ap. Ponb u mecro OGuonoruu B popMHUpOBaHUH COBPEMEHHOM
KU3HU Hay4YHOH KapTUHBI MHpa. YPOBHU OpraHu3aluu kuBod marepuu. OOmias XapakTepuUCTHKa >XU3HH,

CBOMCTBA KUBBIX CUCTEM. XMMUYECKUN COCTaB KIETOK

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 PA3JIUYUN )KUBOTO U HEKUBOTO.
Tema 1.2. 4 OK 01
CTpyKTypHO- Coaepskanue yueOHOro MaTepuaia 1 OK 02
(pyskunonanbHas Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN 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 1

BupycHsie u OaktepuanbHble 3a0oneBanus. OONIMe MPHHIUIBI HWCIOIB30BAHUS JIEKAPCTBEHHBIX

BemiecTB. OcoOOEHHOCTH MPUMEHEHHs] aHTHOMOTHKOB.

IIpedcmasnenue ycmuvix coobwenuti ¢ npesenmayuel, nOO20MOBNEHHbIX NO NEPEYHI0 UCHOYHUKOBG,

PEKOMEHOO0BAHHBIX 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
HacaeacrsennocTu | kucnotel: JIHK, PHK naxoxxnenue B KieTke, MX CTpoeHHE M (QyHKUMH. MaTpuuHbIe HpPOLECCHl 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 I0CIIeI0BaTeNbHOCTH HyKieoTua0B JJHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB M Copaepxxanue yueOHOro MmarepuaJia 1
NpeBpaleHue [Tonstne MeTaboau3M. ACCUMUIIALMS U JUCCUMWIALUSA - JBE CTOPOHBI MeTaOonu3Ma. Tumbl oOMeHa
JHEePIruHu B KJIeTKe BEIIECTB: aBTOTPO(HBIA W reTepoTpodHBIA, a’poOHBIA W aHa’poOHBINA. [lmacTuueckuit oOMeH.

PoTocuHTE3. XEMOCHUHTES

CamocrosiTenbHast padoTa odyuarommxcs Ne2 1

3arnoJiHeHHe CPaBHUTENIbHON TaOIMIIbl XapaKTEPUCTUK TUIIOB OOMEHa BELIECTB
Tema 1.5. 2 OK 02
Kuznennblii nuka | Coxepskanue y4eGHOro MaTepuasia 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

CamocTtosiTeibHast padoTa odyuarommxcs Ne3 1

Pa3pa0oTka JeHThl BpeMEHH JKU3HEHHOT'O IIMKJIA KJIETKH
KonTtpoibHasn MonexysipHBII ypOBEHb OPTaHU3ALUN KUBOTO 1
pabdora
Paznen 2. Ctpoenue u GpyHKIMU OpraHu3ma (Bcero) 18

(14+4)

Paznea 2. Crpoenue u pynkuuu opranusma (1 cemecrp) 14
Tema 2.1. Ctpoenue 1 OK 02
OpraHu3ma Copepxxanue yueOHOro MaTepuaJa: 1 OK 04

MHoroxneTounble OpraHu3Mbl. B3auMOCBsSI3b OpraHOB M CHCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['omeocTas opranusma M ero noJiepKaHue B POLECCE )KU3HEAEATEIbHOCTU
Tema 2.2. 3 OK 02
Dopmbl Copepxxanue yuyeOHOIro MmarepuaJia 2
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Pa3MHOKeHHUS @opMbl  pa3MHOXKEHHUS OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHE. Buasl  Gecronoro
OPraHHU3MOB pasmHoxkeHus. IlonoBoe pasmHoxeHue. ['ameroreHe3 y kHMBOTHbIX. CrepMaToreHe3 M OOIEHE3.

CrtpoeHue noJ10BbIX K1€TOK. O1I010TBOpEHUE

CamocrosiTesibHasi padoTa o0yuyarmmxcs Ned 1

3anosHeHne TaOIMIIBI ¢ KPATKOM XapaKTePUCTUKOW U mpuMepamMu (HopM pa3MHOKEHHS OPraHU3MOB
Tema 2.3. 2 OK 02
OHnTorenes Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 04
pacTeHui, WunuBuyanbHOEe pa3BUTHE OpraHU3MoOB. DMOpHoreHes u ero craauu. IloctamMOpHoOHaANBHBIN NEPUOL.
JKHBOTHBIX H Craguu moCTSMOPHUOHANBHOTO PAa3BUTHS Yy JKMBOTHBIX M dYeloBeka. [IpsiMoe W HempsMoe pa3BHTHE.
Yye10BeKa buonornueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHuH
Tema 2.4. 4 OK 01
3akoHOMepHOCTH Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHUS OcHOBHbIE TMOHSATHS TE€HETUKH. 3aKOHOMEPHOCTH oOpa3oBaHMsi Tramer. 3akoHsl [. Mennaens OK 04

(MoHOrMOpUIHOE M OJUTHOPUAHOE CKpeluBaHue). BzaumozecTBue reHoB

IIpakTuyeckoe 3anaTue Ne3 2

Pemenue 3a1au Ha onpeieneHne BEPOITHOCTH BOSHUKHOBEHMSI HACIEICTBEHHBIX IPU3HAKOB P MOHO-,

-, TOJUTMOPUIHOM U aHAJIM3UPYIOIIEM CKPEIIMBAHUM, COCTABJICHHE TE€HOTUIUYECKUX CXEM

CKpEeLMBaHUs
Tema 2.5. 4 OK 01
CuenienHoe Copeprxanue yueOHOro MmarepuaJia 2 OK 02
HACJIeI0BaHHe 3akonsl T. Moprana. CremjieHHOe HacileJOBaHUWE TEHOB, HapylleHue cueruieHus. HacnemoBanue
NMPHU3HAKOB IIPU3HAKOB, CLIETIJICHHBIX C MTOJIOM

IIpakTyeckoe 3ansaTue Ned 1

Pemenune 3agau Ha ompeneneHUE BEPOSTHOCTH BO3HUKHOBEHHS HACJEICTBEHHBIX MPHU3HAKOB IpU

CIIETIJICHHOM HAcCJI€JIOBAaHUH, COCTaBJIEHUE TeHOTUIMMYECKUX CXEM CKpEIIMBaHUs

CamocrosiTeibHast padoTa odyuyarommuxcs NeS 1

PazpaboTka rioccapus

2 cemecmp 42

Pa3nea 2. Ctpoenune u pyHKIMH oOpraiusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3akoHOMepHOCTH Copaepxxanue yuyeOHOro MmarepuaJia 2 OK 02
W3MEHYHUBOCTH M3MeHUYnBOCTh MpPHU3HAKOB. BuUABI H3MEHUMBOCTU: HACIEICTBEHHAas W HEHACJEJICTBEHHas. 3aKOH OK 04

TOMOJIOTHUECKUX PsAIOB B HacienctBeHHoW u3meHuuBoctu (H.M. BaBuios). MyranumonHas teopus
M3MEHUYMBOCTH. Byl MyTanuii M npuynHbl UX BO3HUKHOBeHMs. KapuoTun yenoseka. HacnencrseHHble
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3a00JIeBaHUs YeIOBEKa. | €HHbIE M XPOMOCOMHBIC OOJIe3HHM YeloBeKa. bole3HuM ¢ HacieICTBEHHOM
MPEIPACIONOKEHHOCThIO0. 3HAU€HUE MEAMIMHCKOW TeHETHUKH B MPEAOTBPAILEHUUM U JICUCHUU
TeHETHYECKUX 3a00JIeBaHMI YEeTIOBEKA

IpakTnyeckoe 3ansitue NeS 1

Pemenune 3amau Ha omnpeneneHue TUNAa MyTalMd @OpU IEpeJadye HaACJIECACTBEHHBIX IPU3HAKOB,

COCTAaBJICHUE T€HOTUIIMYECKUX CXEM CKPELIMBaHUS
KoHnTpoibHasn Crpoenrne U GyHKIUHN OpraHu3Ma 1
padora
Paznen 3. Teopus 3BoJIONMH 9
Tema 3.1. UcTopus 3 OK 02
3BOJIIOLIIOHHOT 0 Copaepxxanue yueOHOro MmarepuaJia 2 OK 04
YYeHHUs. ITepBbie 3BomormonHsle koHmenmuu (OK.b. Jlamapk, XK.JI. broddon). DBomaronroHHas Teopus
MuxposBoJronus Y. MapBuna. CuHTETHYECKAsI TEOPHUS IBOJIIOLIMU U €€ OCHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. Ilomynsanusa Kak 3JIeMEHTapHas €OUHULA D3BOJIOLMU. ['€HeTMYecKne OCHOBBI

IBOJIIOLIMU. JJIEMEHTapHble (akTopbl 3BOJIOLMU. EcTecTBEHHBIM OTOOp - HampaBisIIOIIMKA (hakTop

sBoJiroLIMH. BuooOpa3oBaHue Kak pe3ysibTaT MUKPOIBOJIIOLUH

CamocrositeibHas padora o0y4yaromuxcs Ne6 1

Pazpabotka rioccapus

Pa3paboTka JieHThl BpEMEHH Pa3BUTHS IBOJIIOLIMOHHOTO YUEHHUS
Tema 3.2. 3 OK 02
Maxkpo3Bosonus. Copnepxanue yueOHOro MmarepuaJia 2 OK 04
Bo3nukHoBeHME U MakposBomtonusi. @opMbl U OCHOBHBIE HampasiieHuss Makpos3poitonuu (A.H. Cesepuos). Ilytu
pa3sBUTHE JKM3HHM HA | JTOCTHXKEHMs OHosornyeckoro nporpecca. Coxpanenue Onopaznoobpasust Ha 3emiie.
3emure ['unoTe3bl U TeOpUM BO3HUKHOBEHUS >KU3HM Ha 3emuie. IlosiBieHne mepBbIX KIETOK W MX 3BOJIOLUS.

[Tpokapuotrsl u d3ykapuoThl. lIpomcxoxkneHne MHOTOKIETOYHBIX OpraHu3MoB. BoO3HHMKHOBEHHE

OCHOBHBIX IIapCTB AYKapUOT

CamocrositeibHas padora o0yuyarommxcs Ne7 1

Pa3paboTka JeHThl BpeMEHU BOZHUKHOBEHUS M PAa3BUTHSI )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
Ipoucxoixenne Cozep:kaHue yueGHOIro MaTepuaa 2 OK 04
“eJIOBECKA — AHTponosiorust — Hayka o yenoBeke. CucTeMaTnueckoe IMojoKeHue 4enoBeka. CXOJICTBO U OTIWYUS
aHTpoIoreHes YeJIoBeKa C )KUBOTHBIMH. OCHOBHBIE CTANH aHTPOIOTEHE3a. DBOITIONNS COBPEMEHHOTO YEJIOBEKA.

YenoBeueckre pacbl M HMX €IUHCTBO. Bpemss W myTH pacceleHusi 4YeloBeKa I10 IIJIaHETe.
[Tpucnoco0IeHHOCTh YeT0BEKA K Pa3HBIM YCIOBHUSIM CPEJIbI
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CamocrositeibHas padora odyuyarommuxcs Ne§ 1

Pa3pa0oTka JeHThl BpeMEHHU MPOUCXOKICHHSI YeJIOBEeKa
Pa3nes 4. Jkoorus 17
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 02
¢axTopsl u cpeabl Cpenpl oOWTaHHMS OPraHW3MOB: BOJIHAs, HA3€MHO-BO3MYyIIHAs, IMOYBEHHAs, BHYTPHOPTraHW3MEHHA. OK 07
KU3HU OU3NKO-XMMUYECKHE OCOOEHHOCTH cpel oOuTaHus opraHu3zmoB. IIpucnocoOsieHuss OpraHu3MoB K

XKHU3HM B pasHbix cpenax. llonstue skosormueckoro ¢axropa. Kiaccupukanus 5KOIOrHYECKHX

daxTopos. I[Ipasuno munumyma FO. JInbuxa. 3akon TonepantHocTH B. llendopaa
Tema 4.2. 3 OK 01
Honmyasinus, Copaepxxanue yueOHOro MmarepuaJia 1 OK 02
cooo01ecTna, DKOJIOTMYECKasi XapaKTEPUCTUKA BUAA M MOIMYJISUMU. DKOJIOTMYECKas HUIIA BUJA. DKOJIOTMYECKHUE OK 07
IKOCUCTEMBbI XapakTepucTHKH monyssinuu. CooliecTBa U IKOCUCTeMbl. brorieHo3 u ero crpykrypa. CBs3u Mexy

opraHuzMamMu B OuorneHo3e. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOJYLEHTbI, KOHCYMEHTHI,

penyneHntsl. KpyroBopoT BEmECTB M MOTOK YHEPTUH B 9KocucTeMe. Tpoduueckue ypoBHH

IpakTuueckoe 3ansiTue Ne6 1

Pemienue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM MO IMEpeHOCy BEIIeCTBA U SHEPrUM B

HKOCHUCTEMAX C COCTaBJIEHUEM TPOYUUECKUX Lieneil U mupamMui 6MoMacchl U SHEPTUU

CamocrositeibHas padora o0y4yarommxcs Ne9 1

CocraBieHue cXxeM KpyroBopoTa BELIECTB
Tema 4.3. buocdepa 2 OK 01
- ryI00aJIbHasA Copeprxxanue yuyeOHOro MmarepuaJia 2 OK 02
IKOJIOTHYECKAS buocepa — xuBasg obGomouka 3emnu. PasButue mnpenacrasneHuit o Ouochepe B Tpynax B.W. OK 07
cucrema Bepnazackoro. O6mnactu 6uocdeps! 1 ee KOMIOHEHTHI. JK1Boe BemiecTBo Ouocdepsl U ero GyHKINH.

3aKOHOMEPHOCTH CylecTBoBaHUs Onocdepbl. OcodeHHocTu 6nochepsl Kak r100ambHOM 3KOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBoporbl BemecTB M OHOrN€OXMMHYECKHE LUKIIBI.

['noGanibHbIE KOJIOTHUYECKHE MTPOOJIEMbl COBPEMEHHOCTH
Tema 4.4. Biusinue 4 OK 01
AHTPONOTreHHBIX Copepxxanue yuyeOHOro MmarepuaJia 2 OK 02
(¢akrTopos Ha AHTpOIIOT€HHbIE BO3JEUCTBUS Ha Ouochepy. 3arpsi3HEHUS KaK BUJ AHTPOIIOT€HHOTO BO3ACHCTBHSL. OK 04
onocdepy AHTpoOnOreHHsle BO3JeicTBUA Ha aTMmocdepy. BosgelictBus Ha ruapocdepy. BosgeilictBus Ha OK 07

autocdepy. AHTPONOTeHHBIE BO3ACHCTBUS Ha OMOTHYECKHE COOOIIECTBA. K 2.2

IIpakTnyeckoe 3ansaTie Ne7 (npodeccnoHaAILHO-0PHEHTHPOBAHHOE) 2 ITK2.3 TIK 6.1

OTX0/1bI MPOU3BOJICTBA

14



Tema 4.5. Bausinue 4 OK 02
COUMAJIbHO- Conep:kanue y4eOHOIro MaTepuaa 2 OK 04
IKOJOTHYeCKHX 310poBbe U ero coctapistomue. GakTopel, MOJOKUTEIBHO U OTPULIATEILHO BIUSIONIME HA OPTraHU3M OK 07
¢akTopoB Ha yenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JICHCTBHUI Ha 3J0POBHE UEJIOBEKa (DJIEKTPOMArHUTHBIC TOJIA, [IK 2.2
310pOBbe YeJ0BeKa | ObITOBAs XUMHs, U30BITOYHbIC IIYMBI, paJualys U T.I.). AJanTanus opraHu3Ma 4ejoBeka K (akTtopam [IK2.3 TIK 6.1

okpyxaromieir cpenpl. [IpuHimnsl dhopMupoBaHus 310poBbecOeperaromiero noseaeHus. Pusnyeckas

AKTUBHOCTb M 3/10pOBb€. BUOXMMUYECKUE ACTIEKThI PalliOHAJILHOTO IUTAHUS

JlaGoparopHasi padora Ne2 (mpodeccuoHAILHO-OPHUEHTHPOBAHHOE) 2

YMcTBeHHas: paboTOCIOCOOHOCTh
KonTpoabnas TeopeTnueckre acieKThl SKOJIOTHH 2
padora

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE Co/iep:KaHMe (colep:KaHNe MPUKJIATHOT0 MOIYJIs1)

Pa3znea S. buoJsiorusi B :KU3HU 10 OK 01
Tema 5.1. 5 OK 02
Buotexnosornn B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKM3HHM KaXK10r0 buortexHonorust kak Hayka W Mpou3BOACTBO. OCHOBHBIE HAINPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. IIK 2.2

Metoasl 6uorexHonmoruu. OOBEKTH OMOTEXHONOTHUU. JTHKA OHMOTEXHOJIOTHMYECKUX M TEeHETHYECKHX IIK2.3 1IK 6.1

sKcriepuMeHToB. [lpaBuna moucka M aHanmM3a OMOPKOJIOTMYECKOM HMH(OpMalMM U3 PasIUYHBIX

UCTOYHHUKOB (HaydHas M Yy4yeOHO-HayyHas JUTepaTypa, CpPEICTBa MacCOBOM HH(OpPMAaLUHU, CETh

WNuTtepHeT u apyrue)

IIpakTHyeckoe 3ansTHE Ne§ 2

Kelicbl Ha aHanmu3 WHQOpPMAaLMM O HAayYHbBIX JOCTHXKEHHUSX B 00JacTU T€HETHMUECKHUX TEXHOJIOTHH,

KJICTOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.

CamocrosiTeibHas padota odyuarommxcst Nel0 1

[TonroroBka mpe3eHTalMHy Ul 3alUThI Kelica
Tema 5.2. 5 OK 01
buotexnosoruu IpakTuyeckoe 3ansarue Ne9 4 OK 02
TPOMBIILTCHHOCTH Kelichl Ha aHann3 HHPOPMALMK O PA3BUTUH NPOMBIILIEHHBIX OHOTEXHOJIOTHIA I%I({ 104i

K 2.2
MMK2.3 TIK 6.1

CamocTosiTebHasi padoTa ody4yaromuxcst Nell 1

IToaroToBka pe3eHTalMu JUIsl 3a1UThI Keiica
l'[pomemyTquaﬂ aTrecrauus 1mo JMCuMIJanHe (l'lpeI[METy): nn(i)d)epeHquOBaHHHﬁ 3a4eT 2
Bcero: 72
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI YUEBHOM JUCHUILIMHBI
(IPEJIMETA)

3.1 TpeGoBaHusl K MUHUMAJILHOMY MaTepHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VYyeOnass gucnuruiiHa (MpeaMeT) peanu3yeTcss B ydeOHOM KaOuHeTe 0e30macHOCTH
KU3HEIEATEIbHOCTU U OXPAHBI TPYAA.

O6opynoBaHue yueOHOTO KaOMHETa:

— II0CaJI0YHbIE MECTa MO KOJUYECTBY O0YyUaIOLIXCS;

— pabodee MeCTO MpenoJaBaTes;

— METOJIMYECKHE MATePUAJIbl 110 JUCIHUIUIMHE (TIPEIMETY).

Texuuyeckue cpencrtsa oOydeHus pabouero wmecra MpenoAaBaresisi: KOMIIBIOTEPHOE
000pyZ0BaHNEe, COOTBETCTBYIOIIEE COBPEMEHHBIM TpPEeOOBaHHUSAM O€30MaCHOCTH W HAAEKHOCTH,
IpelyCMaTPUBAIOIIEe BO3ZMOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIIOJIb30BaHUS KaOMHETa C LEJbI0
u3ydeHus: y4yeOHOW IUCHMIUIMHBI (TIpeIMeTa), MyJIbTHUMEAHHOEe 000pynoBaHHE (IPOCKTOP H
MPOEKIIMOHHBIN PKpaH WM UHTEPAKTUBHAS JOCKA), TIOKAIbHAS CEeTh C BBIXOJIOM B Internet.

HaumenoBanue crenuasbHOrO IOMELIEHUS: Yy4yeOHas ayAuTopust JUisl TPOBEIEHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYJIbTAMA, WHAMBHAYAIbHBIX KOHCYJBTAIMil, TEKYIIETo
KOHTpPOJIS, TPOMEXYTOYHOM aTTecTallud, OCHAllleHHas o0OpyJOBaHMEM M TEXHUYECKUMHU
cpeacTBaMu OOyuYeHHs, a TaK)Ke YMUTaJbHBIA 3aj, MOMEIEHUE Al CaMOCTOSITENbHOM paboThl, C
noctynom kK cetu «Mutepuer» n OUOC. OcHameHHOCTh: KOMIUIEKT y4eOHOH mebenn, HOyTOYK,
MPOEKIIMOHHOE 000pyAOBaHUE (MYIbTUMEIUHHBINA TPOCKTOP U IKPaH).

IlepeyeHb JIMIEH3HOHHOTO M  CBOOOJAHO PACHPOCTPAHSEMOr0 IMPOrPaAMMHOIO
odecrmeyeHu:

Cucremnoe u npukJjaaanoe IO

Ne HaunmenoBanue Ne nmunensun
n/n
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 Kopo6ounas (pa3usrit Ne Ha kaxmon
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-¢puiabtp SkyDNS 10-05109
IIporpammuoe ob6ecneuenne mno GNU General Public License (¢cB000gHO pacnipocTpaHsieMoe)
Ne [lepeuyenp
1 Open Office
2 | Mot Odwuc
3 Gimp

IIpu u3yyenun npeamera B (popmarte JIEKTPOHHOI0 00ydyeHHs ¢ ucnoyan3osanuem 10T
[Iporpammel 15 BuaeokoHpepenuuii: Zoom Cloud Meetings, AAnnexc Tenxemocr.
OnexrponHas miargopma Moodle.

3.2. UnpopmannoHHoe obecnedeHne peajn3alui NPOrpaMMbl

Jlst peanuzanuu MporpaMMbl OMOITHOTEUHBINH (HOH 00pa30BATEIHFHON OpraHU3aIuu JOIKEH
UMETh T[eYaTHble W/WIM DJIEKTPOHHBIE O0Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpCHI,
pPEKOMEHTyeMble JJIsl UCII0JIb30BaHUs B 00pa30BaTeIbHOM MpOIIecce.
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IlepeyeHb yueOHBIX U31aHNH, TONOJHUTEIbHOM JuTepaTypbl UHTEpHET-pecypcoB, 0a3bl
AAHHBIX 0M0IMOTEeYHOTO hoHAA:

3.2.1 OCHOBHBbIE HCTOYHUKH:

1. Aradonora, U. b. buonorus : 6a3oBbiii ypoBeHb : yueOHuk / M. b. Aradonosa, A. A.
Kamenckuii, B. Y. CuBornazos. — 2-e usa., crep. — Mocksa : IIpocsemenune, 2025. — 271 ¢. —
ISBN 978-5-09-121341-6. — Tekct : 251eKTpOHHBIN // JIaHb : 3JEKTPOHHO-OMOJIMOTEYHAsT CHUCTEMA.
— URL: https://e.lanbook.com/book/472913 — Pexum noctyma: A aBTOPHU3. MOJI30BATEICH.

2. Aradonona, U. b. buosnorus : 6a30BbIii ypOBEHb : MPAKTHKYM : yueOHoe nocooue / U. b.
AradonoBa, B. 1. CuBornazos. — 2-¢ u3j., crep. — Mocksa : [Ipocsemenue, 2025. — 112 ¢. —
ISBN 978-5-09-121342-3. — TekcT : 25IeKTpOHHBIH // JIaHb : 3JE€KTPOHHO-OMOJIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/472916 — Pexum noctyma: A aBTOPHU3. MOJI30BATEICH.

3.2.2 Ilepeyenb npodeccHOHAIBHBIX 043 JAHHBIX U HMH(OPMAIMOHHBIX CIPABOYHBIX
cucTeMm:

1. buonorus: 10-ii kmacc: 0a30BbIi ypoBeHb : yueOHMK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6uos [u ap.] ; nox penakuueid B. B. [laceunuka. - 5-e usa., crep. - Mockaa :
[Tpocsemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : anekrponnbii // Jlanp :
IeKTPOHHO-O0MOMoTeunas cuctema. - URL: https://e.lanbook.com/book/334994 - Pexum nmocryna:
115 aBTopu3. [lonb3oBareneii/

2. buonorusa: 11-ii kmacc: 06a3oBblii ypoBeHb : yueOHuk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Py61oB [u ap.]. - 6-e uzn., crep. - Mocksa : [Ipocsemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - TekcT : anexkTpoHHBIN // JlaHb : 3nMeKTpoHHO-OMOIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Pexxum fgoctyma: jisl aBTOPH3. MOIb30BATENEH.

3. Koncynprantllumoc : cipaBoYHO-TIOMCKOBasi cuctema : opuruanbHbii caiit. — URL
: https://www.consultant.ru/. - TeKCT : JIEKTpOHHBIH

4. Tapanr : uapopmanuoHHo - mpasoBoil moprtain. — URL : https://www.garant.ru/ . —
TeKCT : DJIIEKTPOHHBI.

5. Kopgexc : mpodeccuonanbHas cnpaBounas cucrema. — URL : http://www.kodeks.ru/. —
TeKcT : 2JIEKTPOHHBIN

6. OnexrtpoHHas OuOnMoTeka Y4YeOHO-METOAMYECKOro LEHTpa MO oO0pa3oBaHUIO Ha
JKEJIe3HOJAOPOXKHOM TpaHcnopTe : opunuanbHslii caiit. — URL : https://umczdt.ru/books/. —
PexxuMm noctymna: niis aBTOpuU3. MOJIb30BaATENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlanp : snekTpoHHas OubmmoreuHas cuctema. — URL : https://e.lanbook.com/. —
PexxuMm noctymna: 1 aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: snekrpoHHO-OMOMMoTeuHas cuctema : caiit / KHOPYC : uzgarenscTBO
yue6Hoit nmutepatypbl. — URL : https://book.ru/. — Pexxum noctyna: njs aBTopu3. oJib30BaTenei
- TeKcT : 3eKTPOHHBIMH.

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

http://elibrary.ru. — Pexum pgoctyma: st 3aperucTpup.. Mmojb3oBareneid. — TekcT
3JIEKTPOHHBIN.

10. MunucrepctBo Tpancnopta Poccuiickoit ®enepauun : oQUIMATBHBIA CalT. —
Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKcT : 371€KTpOHHBIN.

11. PXK/ : opunmanehsiii caitt. — URL : https://www.rzd.ru/. — TekcT : 31eKTpOHHBIH

12. denepanbHOE areHTCTBO KEJIE3HONOPOKHOTO TpaHCHoOpTa : OopUIMaIbHBIA CaWT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 31eKTpOHHBIH.

17


https://e.lanbook.com/book/472913
https://e.lanbook.com/book/472916
https://www.consultant.ru/
http://www.kodeks.ru/
https://umczdt.ru/books/
https://e.lanbook.com/
https://book.ru/
http://elibrary.ru/
https://mintrans.gov.ru/
https://www.rzd.ru/
https://rlw.gov.ru/

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM JUCIHUATLIMHBI

KonTposns wu

OILICHKAa PpE3yJIbTaTOB

(MIPEJMETA)

OCBOCHU

y4eOHOW  JAMCIUTLINHBI

(npenmera)

PaCKpBIBAIOTCSL Yepe3 NUCIUILTUHAPHBIC PE3yJIbTaThl, HANPaBJICHHbIC HA (OPMHUPOBAHUE OOIIMX U
npo(hecCHOHANLHBIX KOMIIETCHIIUN IO pa3jieliaM U TeMaM COJIep KaHus y9eOHOro MaTepuarna.
[IpomexxyTounas arrecramus B hopme oughgepenyuposannozo 3auema.

Oo6mas/npodeccuoHanbHast

Pa3nes/Tema THun oeHOYHBIX MEPONIPUATHIA
KOMIIeTeHIUsl
Paszgen 1. Kuaerka — | KonrposibHas pabora
CTPYKTYPHO- «MoutekynsIpHBIi YPOBEHD
(pyHKUIMOHAJIBHAS OpraHHu3aIH )KUBOI0»
eIMHULA )KUBOT0
OK 01 Tema 1.1. buonorus kax | @poHTaIBHBINA ONPOC
OK 02 HaykKa. Oo6ias | 3amoiHeHue TaOIULIBI C
XapaKTePUCTHKA JKU3HU ONMCAHUEM METO/I0B
MHUKPOCKOIIUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3anonHenne Tabauubl  «Bkian
YYEHBIX B pa3BUTUE OUOIOTUM»
3aroNHeHne CpaBHUTEIbHOMN
Ta0JIMLBI CXOJCTBA U pa3IU4MM
YKUBOT'O U HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OnieHuBaemMasi ~ JUCKyCCHSL IO
OK 02 byHKIIMOHATIbHAS BOIIPOCaM JICKIIUU
OK 04 OpraHu3aIMs KIETOK Brinonnenue u 3ammTa
nabopaTopHOil paboThI
[IpakTnueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  Mpe3eHTalUeH,
MIOATOTOBJIIEHHBIX II0 TIEPEYHIO
HUCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpenoaaBaTeieM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaNBHBINA ONPOC
OK 02 ¢dyHkunoHanbHble (akTopsl | [IpakTnueckoe 3aHaTHE
HACJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6MeH BemecTB U | PpOHTAIBHBIN OMpoC
MPEBPAILICHUE DSHEPrUM B | 3aNIOJTHEHUE CpPaBHUTEIBHON
KIIETKE TAOMUIBI 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. Crpoenne u | Kontponsnas pabora «Ctpoenue
(pYHKUIMH opraHuzma 1 GYHKIIMU OPTaHU3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCUs
OK 04 Ooprasmsma
OK 02 Tema 2.2. @opmbl | DpOHTAIBHBIN ONPOC

pa3MHOKEHUSI OPraHU3MOB

3anonHeHne TaOIUIBl ¢ KPaTKOM
XapaKTEPUCTHKON ¥ TpHMEpaMH
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(dhopM pa3MHOKEHUSI OPraHU3MOB

OK 01 Tema  2.3. Ownrorenes | TectupoBanue
OK 02 pacTeHHUH, IHKUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DPOHTANBHBIN ONPOC
OK 02 HacJaeqoBaHUsI TectupoBanue
OK 04 [IpakTrueckoe 3aHsATHE
OK 01 Tema 2.5. Cuemiennoe | TectupoBaHue
OK 02 HACJICIOBAHUE TTPU3HAKOB Pa3paboTka rioccapus
[TpakTHyeckoe 3aHsTHE
OK 01 Tema 2.6. 3akonomepHoctu | TectupoBanue
OK 02 W3MEHUYUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopus | @poHTaNIBHBIN 0nIpoc
OK 04 HBOJIIOLIMOHHOTO  yueHus. | PazpaboTka rmoccapus
MHUKpPO3BOITIOIHS PazpaboTka  JI€HTBI ~ BpEeMEHH
pa3BUTHS HBOJIFOLIMOHHOTO
yUeHHUSI
OK 02 Tema 3.2. MakposBomtonusd. | OrieHuBaeMast IMCKyCCHs
OK 04 Bo3nukHoBeHue u pa3Butue | PazpaboTka  JIEHTBI ~ BpeMEHU
KU3HU Ha 3emiie BO3HUKHOBEHUST U Pa3BUTHSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxnenue | @poHTAIBHBINA OIIPOC
OK 04 YeJI0BEKa — aHTPOIIOTE€HE3 Pa3paboTrka  n€HTBI  BpEMEHHU
IIPOUCXOXKICHHUS YEJIOBEKA
Paznea 4. DxoJorus KonTponbHas pabora
«Teopernueckue aCIIEKTBI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl KU3HU
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE CXE€M KpPyroBOpOTa
OK 02 COO0O0IIIECTBA, DKOCUCTEMBI BEILIECTB
OK 07 [TpakTHueckoe 3aHATHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKYCCUS
OK 02 riobanpHas skosornyeckas | TecrupoBanue
OK 07 cucrema
OK 01 Tema 4.4. Binsuaue | TectupoBanue
OK 02 aHTpororeHHslx (¢akropos | [IpakTrueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
IK 2.2
ITK2.3 1IK 6.1
OK 02 Tema 4.5. Bnusinue | OueHuBaemasi JUCKyCCUS
OK 04 COIIMAIbHO-IKOJIOTUYECKUX | BrimonHeHne nmabopaTtopHOit
OK 07 (dakTOpOoB  Ha  37I0pOBbE | PabOTHI
[IK 2.2 YyesoBeKa
IT1K2.3 TIK 6.1

Paznen 5. buosgorus B
JKU3HH

3amuTa Keiica: MpeICTaBICHUE
pe3yJIbTaTOB  PELICHUS  KEHCOB
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(BBICTYILJIEHUE C NIPE3ECHTALMEN )

OK 01 Tewma 5.1. buorexHonoruu B | BeimonHeHue kelica Ha aHaIu3
OK 02 JKU3HU KaXI0r0 uHpopMauu 0 Hay4HbIX
OK 04 JOCTHKEHUSIX B o0Jractu
IIK 2.2 TeHETHYCCKUX TEXHOJIOTHH,
[IK2.3 TIK 6.1 KJIETOYHOU WH)XEHEPUH,
MHUIIEBBIX OMOTEXHOJIOTHH,
MIPE/ICTABIICHHE pe3yabTaTOB
pEeLIEHHUs KEWCOB
OK 01 Tema 5.2. buorexHonoruu B | BeinmosiHeHne keiica Ha aHanu3
OK 02 IIPOMBILIEHHOCTH uHpopMauu 0 pa3BUTUU
OK 04 MIPOMBIIIICHHBIX OMOTEXHOJIOTHH,
K 2.2 MPEJCTaBICHUE pe3yJIbTaTOB
I1K2.3 TIK 6.1 pelIeHUs KeMCOB
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYYEHMUSA

5.1 ITaccuBHBbIE:

- JIGKIIUM TPATUIIMOHHBIC 0€3 NMPUMEHCHHSI MYJbTUMEIMMHBIX CPEACTB U 0€3 pa3IaTOYHOTrO
Marepuaa,;

- IeMOHCTpanus yu4eOHbIX (PUIEMOB;

- pacckas;

- CEMHHAPBI, IPEUMYIIICCTBEHHO B BUJIC OOCYKICHUS JTOKJIAIOB CTYJICHTOB 110 TEM WJIM HHBIM
BOIIPOCaM;

- CAaMOCTOSTEJIbHBIE U KOHTPOJIbHBIE PA0OTHI;

- TECTHI,

- YTEHHUE U OTIPOC.

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

5.2 AKTHBHBIC M1 HHTEPAKTHBHbIE:

- aKTHBHbBIC U UIHTEPAKTUBHBIC JIEKLIUU;

- paboTa B rpynmax;

- yueOHasi IUCKYCCHs;

- JICTIOBBIE U POJIEBBIC UTPHI;

- UTPOBBIE YIPAKHEHUS;

- TBOPYECKHE 3aTaHUS;

- KpyTriible CToJbl (KOH(GEPEHIINN) C UCIIOJIb30BAHUEM CPEJICTB MYJIbTUMEINA;

- penieHre IpoOIEMHBIX 3a71a9;

- aHaJIM3 KOHKPETHBIX CUTYAaIINA;

- METOJl MOJYJIbHOTO OOYUYCHHUS;

- 00y4eHHe ¢ UCTIOJIB30BAaHUEM KOMITBIOTEPHBIX 00yYaIOIIUX MPOTPaMM;

(83aumooeticmseue npenooasamens Kak cyovekma ¢ 00y4aWUMC KAk CYObeKmom
NO3HABAMENLHOU 0esIMENbHOCU).
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