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Pabouast mporpaMma MHOUISKHT €KErOJHOH aKTyalM3allud B COCTaBe OCHOBHOM NPOQecCHOHANbHOH 00pa3oBaTeNbHOW MpPOrpaMMbl-
IIPOrpaMMBI MOATOTOBKH crienanuctoB cpeanero 3seHa (OIIOII-IITICC3). Crenenus 06 akryammsamuu OITOII-ITIICC3 BHOCSTCS B IHCT
akryammsaruu OITOII-TITICC3.
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1 MACHOPT PABOYEM MPOTPAMMbBI YUYEBHOTI'O ITPEJIMETA
OYIIL.13 BUOJIOI'Us

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4acThlO MPOTPaMMBI
cpennero ob6mero ooOpaszoBanus 1o crenuanbHoctd CIIO 11.02.06 TexHuueckas 3SKCIUTyaTalus
TPAHCIOPTHOTO PAJUODIICKTPOHHOTO 000pyI0BaHuMsI (TI0 BUIaM TPAHCIIOPTA).

[Tpu peanmuzanuu pabodell MporpaMmbl MOTYT HCHOJIB30BATHCS pPa3UYHbIE 00pa3zoBaTeibHbBIC
TEXHOJIOTUH, B TOM YHUCJIE€ JUCTAHIIMOHHBIE 00pa30BaTEIIbHBIE TEXHOJIOTUH, JIEKTPOHHOE 00yUYECHHE.

Pabouas mporpamma yue6HOoro mpemmera OVYIIL.13 buonorus Moker OBITh HCIOJIb30BaHa B
npoecCHOHATLHOW TOJATOTOBKE, MEPENOArOTOBKE U IOBBIIMICHUW KBaTH(PUKAUK pabodux II0
npodeccusim:

19876 DneKTpOMOHTEp 10 PEMOHTY M 00CITYKMBAHHUIO alllapaTypbl U YCTPOICTB CBA3H;

19827 DnexTpoMOHTEp TMHEHHBIX COOPYKEHUI Teae(OHHOM CBS3H M paauopUKAIIHH.

1.2 Mecto yueoHnoro npeamera B crpykrype OITIOII-IIIICC3:

B yuebnsix mnanax OIIOII-TIIICC3 yueOnbiii npeamer OVII.13 buonorus Bxoautr B cocTaB
o0IKX y4yeOHBIX MPEeAMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteit @I'OC cpennero
obmero obpaszoBanus, it crnenuansHocTeit CIIO. C yuérom mpodwmist ocBamBaeMOM CIEUATBHOCTH
JaHHas ydeOHasi TUCUMILIMHA (TIpeaMeT) peanusyercs Ha 1 Kypce.

1.3 Ilnanupyembie pe3yJabTAaThl 0CBOCHHS Y4e0HOI0 mpeaMeTa:

1.3.1 Iean yyeOHOro npeamera:

dopmupoBaHue y o0y4yaroluxcs NPeACTaBICHUs O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3anuu
KHMBBIX CUCTEM Pa3HOTO PaHTa KaK OCHOBBI IPUHSTHUS PEUICHUH B OTHOIICHUH O0BEKTOB KHUBOH MPUPO/IBI
U B IPOU3BOJICTBEHHBIX CUTYaIUIX.

1.3.2 B pe3yabTaTe 0CBOeHUsI y4eOHOT0 MpeIMeTa 00yqaroumiics 10/ KeH

yMeThb:

- OIIPCACIIATL KHBBIC OOBEKTHI B npupoac; NpoBOAUTH Ha6J'IIO[[€HI/I$I 3a 3KOCUCTEMaMHU OJIsd
BBISIBIICHHS €CTECTBEHHBIX M aHTPOIIOT€HHBIX W3MEHEHH, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN ;

— TMPOBOAMTH  MpocTeillue  OUOJOrMYEeCKHe  HKCIEpUMEHTANbHbIE  HCCIENIOBaHMUS  C
co0JroIeHHEM MTpaBHII GE30MACHOT0 00paIleHUsI C 00bEKTaMU U 000pPYI0BAaHUEM;

—  HCIIOJIBb30BaTh HHPOPMALIHIO OMOJIOTHYECKOT0 XapaKTepa U3 Pa3iIn4HbIX HCTOUHUKOB,

—  TNPOTHO3MPOBATh MOCIEACTBHS CBOCH NEATENPHOCTH MO OTHOIIEHHUIO K OKpY’Kalollen cpene,
COOCTBEHHOMY 3/10pPOBBI0; 00OCHOBBIBATh U COOIOIATh MEPHI MPO(UITAKTUKH 3a00JI€BaHUHA;

3HATh:

— cTpoeHHe, MHOrooOpasne W OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOIO YPOBHS OpraHU3allHH,
3aKOHOMEPHOCTH MPOTEKaHHsI OMOJIOTHYECKUX TPOLIECCOB U SIBIIEHUI B OKpY’KaIOLIeH cperie, EeNOCTHYIO
HAaY4YHYIO KapTUHY MHPA, B3AUMOCBA3U U B3aUMO3aBUCUMOCTH €CTCCTBCHHBIX HaYK,

— 3HAUYUMOCTh JOCTWXKEHMH OHMOJOrMYecKOM HayKd U TEXHOJOTHMH B INPaKTHYECKOU
JesTeTbHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOTHH.

1.3.3 Ilnanupyemble pe3yabTaThl OCBOCHHSI YUeOHOT0 NpeIMeTa:

BT R TS — l'[.nzannpyeMbIe pe3yJIbTaThl 00y4eHHUs ;
O0mme JAucuuniimHapHbie
OK 01. BeiOupats B 4acTH TPYAOBOro | CQOPMUPOBAHHOCTH 3HAHUI O MeCTe U
CIOCOOBI PEICHUs 3371a4 | BOCHUTAHMSA: ponu OUOJIOTUM B CHUCTEME HAay4YHOTO
po¢eCCHOHATBHON - TOTOBHOCTh K TPYJly, OCO3HAHHE | 3HAHUSI; (G YHKIIMOHATLHOM

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriaroibHoi Gopme, hopMupyemblie 0011e00pa3oBaTeIbHEIM YIEOHBIM ITPEAMETOM
3 JucnuiumHapHble pe3ynbTaThl YKa3blBAalOTCS B COOTBETCTBMM C MX HONHBIM nepedyHeM Bo PI'OC COO (B mocnexaneit
penaxiuu ot 12.08.2022)




JCATCIbHOCTH
MNPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

[ICHHOCTH MacTepCTBa,
TPYAOTIO0HE;
- TOTOBHOCTh K  aKTHBHOM

ACATCIIbHOCTH TEXHOJIOTMYECKOM
U COLMAJIBbHON HANpaBICHHOCTH,
CIOCOOHOCTh MHHUIUUPOBATH,
IUIAHUPOBATh U CAMOCTOSITEIHEHO
BBIIIOJIHATD TaKYI0 JCATCIBbHOCTD,
- MHTEpeC K pa3lM4yHbIM cdepam

npodeccroHabHOM
NeSITeNIbHOCTH,

OBnanenune YHUBEPCAIbHBIMU
y4eOHBIMU M03HABATEJIbHBIMU
JICACTBUSAMMU:

a) 0azoBble JIOTH4YecKHue
AeHCTBHSA:

- CaMOCTOSITENIbHO
(bopmynHupoBaTh u
aKTyaJlu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIMBATh CYIICCTBEHHBII
MpU3HAK WM OCHOBaHUS ISt
CpaBHEHHsI, KiIacCU(UKAIUU U
0000IIIEHHS;

- OTIPEACIISATH eI IeATeTbHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBIIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUUS B
paccMaTpUBAEMbIX SIBJICHUSIX;

- BHOCUTb  KOPPEKTHUBHI B
JIEATEIIbHOCT, OIICHUBATH
COOTBETCTBHE pe3yIbTaToOB
LeJIsM, OLICHUBATh PHUCKH
MOCJIEICTBUU NCATEIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIICHHE npu perieHun
KU3HEHHBIX TIpoOIieM

0) 0a30oBble HCCJIEI0BATEIbLCKHE
JNelCTBUA:

- BIAJCTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOW U MPOEKTHOM

JIEATEIIbHOCTH, HaBbIKAMH
paspereHus mpoodeM;

- BBISABJISITH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3H u
aKTyaJIN3UPOBATH 3a1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS,
HAaXOJUTh apryMEHTBI JUISt
JI0KA3aTeIIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh

napaMeTpbl U KPUTEPUHU PEIICHUS;

TPaMOTHOCTH 4YeJIOBEKA ISl PEIICHHS
KHU3HEHHBIX MPoOIeM;
c(OpPMHPOBAHHOCTh
pacKpbIBaTh coJepKaHue
OCHOBOITOJIATAIONINX ~ OHMOJIOTHYECKUX
TEPMHHOB W TIOHSTHIA: XKU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHWU3M,  BHI,
MOMYJISIIKS, JKOCHCTEMa, OHOIEHO3,
ouocdepa; MeTab0JIn3M (oOmenH
BEIIECTB W TPEBpAICHHE JSHEPrHH),
romMeocras (camoperynsmus),
OnocHHTE3 Oerxa, CTPYKTYpHast
OpraHu3aIus KHUBBIX CHCTEM,
JIMCKPETHOCTD, caMOoperyJsnus,
CaMOBOCIIPOU3BEICHHE (PETIPOLYKITHS),
HACJIe/ICTBEHHOCTD, U3MEHUYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

YMEHHUS

c(hOpPMHUPOBAHHOCTH YMCHHUS
pacKkpbIBaTh cojziep>KkaHue
OCHOBOIIOJIATalONUX  OUOJOTMYECKHUX
TEOpUM W  THUNOTE3:  KJIETOYHOW,
XPOMOCOMHO, MYTalMOHHOM,
SBOIIOIIUOHHOM, MPOUCXOXKICHUS
JKM3HHU U 4EJIOBEKA;

c(hOpMUPOBAHHOCTH yYMEHUS
pacKpbIBaTh OCHOBOMOJIAraroIue
OMoJIOrHYecKue 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprasa, H.N. Basunogna,

3. I'ekxenst, ®. Mromiepa, K. Bapa),
TPAHMIIBl UX TPUMEHUMOCTU K YKUBBIM
CHCTEMaM;

npuoOpeTeHNe OmbITa MPUMEHEHHUS
OCHOBHEIX METOI0B Hay4YHOTO
MO3HAHMS, UCTIONIb3YEMBIX B OMOIOTHH:
HAONIONEHUS H  OIMCAHHS O KUBBIX
CUCTEM, TIPOLIECCOB U  SIBICHMII;
OpraHu3aIu i MIPOBEICHHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIIBIDKCHHS  THIIOTE3,  BBISIBJICHUSA
3aBUCMMOCTH MEXJy HCCIEAyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUS TTOJTYYSHHBIX
pe3ynbTatoB  u  (opMyITHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAyYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIJIEIATH
CYILLIECTBEHHbIE TPU3HAKU BHUPYCOB,
KJIETOK  TPOKApUOT W  DYKAPUOT;
OJHOKJICTOYHBEIX M MHOTOKJICTOYHBIX
OpTraHWU3MOB, BUJIOB, OMOTEOIICHO30B
9KOCUCTEM; OCOOCHHOCTH IMPOIIECCOB




- AQHAJIM3UPpOBATH IIOJIYUYCHHEBIC B

xoJe petieHus 3a/1aun
pe3yNbTaThI, KPUTHYECKH
OIICHUBAaTh MX JOCTOBEPHOCTD,
MPOTHO3UPOBaTh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMeThb NEPEHOCHTHh 3HAHUSI B
MM03HABATEJIbHYIO "
MIPAKTUYECKYIO obrnactu
KU3HEIESTeIIbHOCTH;

- yMETh HHTETPUPOBATh 3HAHHS U3
pa3HBIX MMPEIMETHBIX 00JIaCTeH;

- BBIIBHIaTh  HOBBIE  HJCH,
npeaiararh OpPHUTHHAIBHBIC
HOAXOMbI U PELICHHS;

- CIIOCOOHOCTH MX HUCIOJIB30BAHUS
B N03HABATEJIBHON M COLMATIBHON
MPaKTUKE

oOMEHa BEIIECTB M MPEBpaIICHUS
SHEPruu B  KJIETKe, (OTOCUHTE3A,
IJIACTHYECKOTO W JSHEPreTHYECKOTO

oOMeHa, XeMOCHHTE3a, MUTO3a, Meii03a,

OILTOIOTBOPEHHS, pa3BUTHS u
Pa3SMHOXKCHUA, HHIUBUIYAJIBbHOI'O
pa3BUTHS opraHu3sMa (OHTOTeHe3a),
60pbOBI 3a CYIIIECTBOBAaHHUE,
€CTECTBEHHOTO otoopa,
BHI000pa30BaHUs,

IPUCIIOCOOJICHHOCTH  OPraHU3MOB K
cpene oburaHus, BIUSTHUS
KOMITOHEHTOB 9KOCHUCTEM,
AHTPOIIOTCHHBIX N3MEHECHUHU B
IKOCUCTEMAX cBOEIH MECTHOCTH,

KpYroBOpOTa BELIECTB M IPEBpAIlCHHE
sHeprum B onocdepe;
cOpPMUPOBAHHOCTh yMEHHS pelIaTh
OuMoJIOTHYEeCKHe 3a/laud, COCTaBIIAThH
TCHOTHIIMYECKUE CXEMbI CKPCIUBAHHS
JUISS  Pa3HBIX THIIOB HACJICTOBAHHMS
NPU3HAKOB y OPraHU3MOB, COCTaBIISATh
CXEMBI IepeHOoca BEIICCTB U YHEPTHH B
IKOCHCTEMaXx (IIeTH TUTAHUS, TUIICBHIC
CETH)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHAJIHM3a U
HUHTEPIpPETAINN
uHpOpMaLUU 1
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
JeSTeNbHOCTH

B obsiacTH HeHHOCTH HAY4YHOIO
MO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAaYKH u 00111eCTBEHHOM
NPAKTUKM,  OCHOBAaHHOIO  Ha
Jajore KYJIBTYP,
CIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEr0 MeCTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEpULICHCTBOBAHME SI3BIKOBOU
W YUTATEIBCKOW KYIBTYpHl Kak
CpeACTBa B3aMMO/ICHCTBUS MEXKIY
JOABMH U TIO3HAHUS MUPA;

- OCO3HAaHWE IEHHOCTH Hay4YHOH
NeSITeTbHOCTH, TOTOBHOCTh

OCYIIECTBJIATh  NPOEKTHYH U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh WHIAMBUIYAIbHO H
B IpyMmIe;

OBsnanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HABATEILHBEIMHU
JIEUCTBUSMU:

B) padora ¢ ungopmaumei:
- BJIQJIETh HABBIKAMH TMOJYYECHHS

c(hOpPMHUPOBAHHOCTH YMCHHIMA
KPUTHYECKH OLCHMBATh HMH(OpMAaNnio
OHOJIOTUYECKOT0 coJiepKaHus,
BKJTFOYAIOIIYIO TICEBJJOHAYYHBIC 3HAHMUS
U3 Pa3IMYHBIX HCTOYHUKOB (CpeicTBa

MaccoBod  uH(pOpMalMM,  HAy4HO-
MOMYJISIPHbIE MaTepuabl);
UHTEPIPETUPOBATh ITUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
O6uosioruu, MeAULMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0aybHbIe
JKOJIOTUYECKHE poOIIEMbI
COBPEMEHHOCTH,  (OpMHpOBATH IO
OTHOIIEHHIO K HHM COOCTBEHHYIO
MIO3ULIHIO;

c(hOpMUPOBAHHOCTh YMEHHI CO3/aBaTh
COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE
COO0O0IIeHUsI Ha OCHOBE OMOJIOTHYECKOU
uH(pOopMaIu u3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmnapat OMOJIOTHH




uHpopMaMd U3  HUCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJILHO
OCYIIECTBIISITh IIOMCK, aHAaJM3,
CUCTEMATU3ALINIO u
HHTEpPIpETAIIIO uHbopMaIu
pa3snUYHBIX BHIOB H  (opm
MIpe/ICTaBIICHHUS;

- CO3/aBaTh TEKCThI B PA3TUYHBIX
dbopMaTax ¢ y4eToM Ha3HAYCHHS

uHpOpMaIu u () (S:10)71
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPE/ICTAaBICHUS U BU3YyalH3aLliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

JICTUTUMHOCTB I/IH(l)OpMaLII/II/I, €C

COOTBETCTBHUE IPaBOBBIM 5
MOPaJIbHO-3TUYECKHM HOPMaM;

- HCIIOJIb30BAaTh CpencTBa
WH(POPMAIIMOHHBIX u
KOMMYHUKAITUOHHBIX TEXHOJOTHIM
B pelIeHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
COOJIrOIeHUEM TpeOOBaHM
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHEHBI,

pecypcocOepekeHusi, IPaBOBbIX U
THYECKUX HOPM, HOPM
MH()OPMAIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKAMHU
pacro3HaBaHHs " 3aIUTHI
uHbopManMy, UHPOPMALUOHHOM
0€30MaCHOCTH JJUYHOCTH

OK 04. DOddextusHo
B3aMMO/IEHICTBOBATh U
paboTaTh B KOJIJIEKTHBE U
KOMaH e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSATEJIbHOCTHU u
CaMOOIIPEIEIIEHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U
COITMAJIBHOM ASSITEIBHOCTH;
OBjaseHne yHHMBEPCAIbHBIMH
KOMMYHUKATHUBHBIMU
AeCTBUAMU:

0) coBMeCTHas 1eSITeJIbHOCTD.

- TIOHMMaTh © HCHOJb30BATh
NMPEeUMYIIIECTBA KOMaHIHOW |
WHIUBUAYAIBHON paboOTHI;

- IPUHUMATh IEJIH COBMECTHOU
JeSATEIbHOCTH, OPTaHU30BbIBATh U
KOOPJAMHHUPOBATH JCHCTBUSA TIO €€
JOCTH>KEHHUIO: COCTaBJISATh IUIAH
JNEUCTBHM, pacupenessiTb poiid ¢
y4€TOM MHEHUW  YYaCTHHUKOB

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METOJ0B HAaY4YHOTO
MO3HAHMS, UCTIONIb3YEMBIX B OMOJIOTHH:
HAOJMIOMEHUS W  OIMCAaHUS  KHUBBIX
CHUCTEM, IIPOLECCOB U  SBJIICHUM;
OpraHu3aIu u MPOBEICHUS
OMOJIOTHYECKOTO DKCIIEPUMEHTA,
BBEIIBMOKEHHS  THUIIOTE3,  BBISIBJICHUS
3aBUCUMOCTU MEXIYy HCCIEeNYyEMbIMU
BEJIMYMHAMU, OOBSICHEHUS TTOJTYYCHHBIX
pe3ynbTatoB  u  (popMyIHpOBaHUS
BBIBOJIOB C MCITOJIb30BAaHUEM HAYYHBIX
TOHSTUHI, TEOPUI U 3aKOHOB




o0cyxnaTh

COBMECTHO paboThI;
- KOOPJMHUPOBATH W BBITOJIHATH
paboTy B YCIOBHSX pEaJbHOTO,

pe3yabTaThl

BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBISITh  MO3UTHUBHOE
CTpaTernyeckoe TIOBEJEHUE B
Pa3IMYHBIX CUTYaIusX,
MIPOSBIIATH TBOPUYECTBO u
BOoOOpakeHue, OBITh
MHUUATUBHBIM

OBiajgeHne yHUBEpPCAIbHBIMH

peryJATUBHBIMH JeHCTBUSIMU:
r) IpUHSTHE Cce0si M JPyrux
JIIONeNn:

- IpUHUMATh  MOTHBBl U
apryMEeHThl [JpYrux JIIOAEH IIpU
aHaiuse pE3yJIbTaTOB
JeSATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPaBO
JIPYTUX JIIOJIEH Ha OIIHOKY;

- pa3BUBaTh CIIOCOOHOCTD
MOHUMATb MHP C  TO3UIUHU
JPYroro 4eaoBeKa

OK 07. ConencTBOBaThH
COXPAHCHHUIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHuIo,
MPUMEHSITh 3HaHUS 00
W3MCHCHHU KIIUMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (eKTHBHO AecTBOBATH
B UpE3BBIYAITHBIX
CUTYaITUSX

B o0yacTH 3K0J0rHYE€CKOT0
BOCIIUTAHNA:

- c(hOpMUPOBAHHOCTH
3KOJIOTUYECKOMN KYJIBTYPBI,
MMOHUMAaHUE BJIWSHUS COLHAILHO-
SKOHOMHUYECKUX IPOIECCOB Ha
COCTOSIHUE MIPUPOIAHOU 51
COIMAJIbHOW CpeJlbl, OCO3HaHHE
r100aIbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJTAaHUPOBaHUE u
OCYIIIECTBJICHHE  JCHUCTBUM B
OKpY>Kalollle cpelie Ha OCHOBE
3HAHUS 1eyiel  yCTOMYMBOTO
pa3BUTHS YEJIOBEYECTBA;
AKTHBHOE HENPUATHE JEHUCTBUM,
MIPUHOCSIINX Bpel OKpYyKaroleh
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHhIC

JKOJIOTHYECKHUE MOCIICICTBUS
MPEINPUHUMAEMBIX JICUCTBUM,
Mpe0TBpaaTh HX;

- pacimpeHne OTIbITa
JIeSITeIbHOCTH AKOJIOTHYECKOM
HaIpaBJIE€HHOCTH;

c(hOpMHUPOBAHHOCTh yYMEHUS
NPUMEHSTh TIOJIY4YCHHBIC 3HAHUS IS
00BsACHEHUS OHOJIOIrHYECKUX
IPOIIECCOB U SIBJICHHUM, JUIS TPUHATHS
NPaKTUIECKUX peleHHi B
MOBCEIHEBHOM  JKW3HM C  IIEJIBIO
obecreyeHnss 0OE€30IMACHOCTH  CBOErO
3I0POBbSI M 3JIOPOBBS OKPYKAIOIINX
Jr07IeH, cOOI0IeHNs 3I0pOBOT0 00pasa
KU3HH, HOPM TPaMOTHOTO TIOBEJICHHUS B

OKpY)Kalollle  MPUPOAHOM  Cpele;
MOHUMaHUe HEOOXOIUMOCTH
HCTIOB30BaHUSA JIOCTHUKEHHI
COBPEMEHHOI ouonoruu u
OMOTEXHOJIOTHUN JUIsl  PallMOHAIBHOTO
IPUPOJONIOIB30BAHMS




- OBJIAZICHHE HaBbIKAMU Yy4eOHO-
HCCIIEA0BATENIbCKOM, IPOCKTHOM U
COLIMAJIbHOU JESITEIbHOCTH

[IK 43. Beimoaasate
paboTel 1O yCTpaHEHHIO
MEXaHUUYECKUX u
ANEKTPUUYECKUX
HEUCIIPaBHOCTEN B
yCTpoicTBax
KEJIE3HOAOPOKHOU
3IEKTPOCBS3H

- c(hOpMHUPOBAHHOCTH YMCHHUS Ha OCHOBE benepanbHOTO
KJIacCU(UKALMOHHOTO KaTajlora OTXOJOB OINPEAENsATh KIACC OMacHOCTH
OTXOJIOB; arperarHoe COCTOSHHWE U (QHU3UUECKyl0 (OpMy OTXOJOB
MIPOU3BOJICTBA,;

- OBJIAJICHUE METOJAaMH  OIpEIECJEHUs] MOKa3aTeled  yYMCTBEHHOM
paboTocrnocoOHOCTH,  OOBACHEHHWE  MOJIyUEHHBIX  pEe3ylbTaTOB U
(dbopMynMpoBaHHe BBIBOAOB (IMMCHMEHHO) C HCIIOJIb30BAHHEM HAyYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHUS aHATU3UPOBATh MH(DOPMAIHMIO O HAYYHBIX
JOCTHKEHHUSIX B  O0JIaCTU  TEHETHMYECKHX  TEXHOJIOTUH, KJIETOYHOMH
WHXCHEPUH, MHUIIEBBIX OMOTEXHOIOTHA;

- copMHpPOBAHHOCTh YMEHHMsI aHATU3UPOBATh HMH(OPMALUIO O Pa3BUTUU
OMOTEXHOJNOTHIA C TPUMEHEHHEM TEXHUYECKUX cucteM (OMOMHKEeHEepHs,
OnonH(pOpMaTHKa, OMOHUKA) U X IPUMCHEHUH B )KU3HH YEJIOBEKA




2 CTPYKTYPA U COAEPKXAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM yueOHOro npeaMera U BUAbI yueOHO# padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOT0 NpeaMeTa 61
B T.U.
OcHoBHOe coJep:kaHue 43
B T.U.
Copep:xanue yueOHOro MaTepuana 33
MPAKTUYECKHUE 3aHATHS 8
J1a00paTOPHBIE 3aHATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 12
B T.4..
TeopeTudyeckoe olOyueHue 2
MPAKTUYECKHUE 3aHATHS 8
J1a00paTOPHBIE 3aHATHS 2
KonTtposabHas padora 4
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B popme 2
oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTnueckuii m1an u coaep:xkanue yyeonoro npeamera OYIL.13 BUOJIOI'UA

®opmupyemble
HaumenoBanue Conep:kaHue y4eOHOT0 MaTepHuaJia, MIpaKkTU4YecKue M JadopaTopHble 3aHATHS, Oo0bem
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst yacop | O LReTeHIMM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KileTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 16
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHBIE OTpaciau Ouosorudeckux 3HaHWd. CBs3p OMOJNOTUM C JAPYrUMH HAayKaMH: OMOXHMUS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u Jp. Poib 1 MecTo Ononoruu B GOpMHUPOBAHUN COBPEMEHHOM
KU3HU HAayyHOW KapTUHBI MHUpa. YPOBHHM OpraHu3alMu >KuBoil marepuu. OOuias XapakTepUCTHUKA >KU3HU,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIETOK

CamocrosiTeibHas padora odyuarommxcs Nel 1

1. 3anonHeHue TaOIUIBI C ONMCAHUEM METOJOB MHUKPOCKONHMPOBAHUS C HUX JOCTOMHCTBAMHU H

HeJ0CTaTKaMH.

2. 3anonHeHue Tabauibl «Bkiaax ydeHbIX B pa3BUTHE OUOIOTHI.

3. 3anonHeHrne CpaBHUTEIbHON TAOJIUIIBI CXOJCTBA U Pa3IMUUi )KMUBOT'O U HEKHBOTO.
Tema 1.2. 4 OK 01
CTpyKTypHO- Conep:xanue yueOHOro MaTepuaJia 1 OK 02
(pyHkunonanbHan Knerounas teopus (T. IIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIO)KEHHUS COBPEMEHHOMN OK 04
OpraHu3anus KJICTOYHOW TEOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M JYKapUOTHUYECKHM.
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpO€HHE NPOKapHOTHUECKON KieTku. CTpoeHue

yKapuoTHuecKoil kieTku. Heksierounble popmbl )kU3HU (BUpYCHI, OakTeprodarn)

IIpakTnyeckoe 3ansitue Nel 1

Bupycuble u OakrepuanbHble 3aboneBanHus. OOmMe NPUHLUIBI HCIOIb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHSI aHTUOMOTHKOB.

Ilpeocmaenenue ycmmuvix coobwenuil ¢ npesenmayuetl, NOO2OMOBIEHHbIX NO NePeuHI0 UCMOYHUKOS,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnasi paGora Nel 2

CrtpoeHue KIEeTKH (pacTeHHMsl, )KUBOTHbIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOU[BL,

XJIOPOTIJIACTHI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHass Tteopuss T. Moprana. CtpoeHue XpomMocoM. XpPOMOCOMHBIM HaOOp KIETOK,
(axTops! TOMOJIOTHYHBIE ¥ HErOMOJIOTHYHBIE XPOMOCOMBI, TalyIONHBIN U AUIUIOUAHBIN Habop. HykinenHosbie
HacjaeacrBeHHocTn | kuciotel: JIHK, PHK HaxoxneHue B KieTke, WX CTpoeHHe W (QyHKIMH. MaTpuyHbIE MPOIECCHI B

KJIETKE: peruiiKaius, onocunres Oenka, penapainus. I eHeTHyeckuii KoJi ¥ ero CBOMCTBA

IIpakTuyeckoe 3ansaTue Ne2 2

Pemenue 3a1au Ha onpeieneHne MOCIEA0BATEIbHOCTH HYKJIEOTHI0B, AaMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUs NOClIeIoBaTenbHOCTH HyKieoTuaoB JJHK
Tema 1.4. 2 OK 02
O0MeH BewecTB H Coaep:xanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsTne MeTaboMM3M. ACCHMWIISIAA M JUCCUMWIALUS - JIBE CTOPOHBI MeTabonmu3Ma. Tumbl oOMeHa
JHEPI'MH B KJIETKe BEIIECTB: aBTOTPOGHBIM U TeTepoTpodHbIN, a’dpoOHBI U aHadpoOHBIA. [lmactuyeckuii oOMeH.

®dorocuHTE3. XEMOCHHTE3

CamocrosiTeibHas padoTa odyuarommxcs: Ne2 1

3anojHeHne CPAaBHUTEILHOM TaOJIMIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
JKuznennptii unkia | Cogepkanue y4efHOro MaTepuaia 1 OK 04
KJ1eTKd. MuTto3s. Kiterounslii 1uki, ero mepuonasl. MUTO3, €ro CTaiuyd M NPOUCXOJALIME IMPOILECCHl. bronorndyeckoe
Meiio3 3HaueHue Muro3za. Meio3 u ero craguu. [loBenenue xpomocom B Mmeiose. Kpoccunrosep.

bronornyecknii cMbICI Meio3a

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3 1

Pa3paboTka 1€HTHI BpEMEHH KU3HEHHOTO 1IMKJIA KJIETKU
KonTpouabnas MonexyspHbI ypOBEHb OPTaHU3ALMH KUBOTO 1
pabora
Pa3nea 2. Ctpoenue u pyHKIMH oOpraiusma (Bcero) 18

(14+4)

Pa3nes 2. Ctpoenue u pynkuuu opranusma (1 cemecrtp) 14
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copaepxxanue y4yeOHOro MaTepuasa; 1 OK 04

MHOrokjaeTOYHbIE OpraHu3Mbl. B3auMOCBS3b OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusMme. ['oMeocTas opranusma U ero noJiiep>kaHue B Mpolecce )KU3HeAITeIbHOCTH
Tema 2.2. 3 OK 02
Dopmbl CoaepxxaHue y4yeOHOro MaTepuasa 2
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Pa3MHOKeHUsl @dopMbl pa3MHOXKEHHUS OpraHu3MoB. becronoe u mnonoBoe pa3MHOXeHHe. Buasl Oecriosnoro
OpPraHu3MoB pasMHOxkeHus. IlonoBoe pa3MHOxeHue. ['ameroreHe3 y >KMBOTHBIX. CriepMaToreHe3 M OOIEHE3.

Crpoenue noJjoBbIX K1eToK. Onaoq0TBOpeHHe

CamocrosiTeibHas paGora o0yuyarommxcs Ned 1

3arnosHeHHEe TaOIMLIbI ¢ KPATKOM XapaKTepUCTUKON U puMepaMu (JopM pa3MHOKEHHsI OpraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOro MaTepuaja 2 OK 04
pacreHmi, WNuauBryabHOE pa3BUTHE OPraHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOproHaNBHBINA TIEPUOI.
KUBOTHBIX U Craguu nocTasMOpPHOHAIBHOIO Pa3BUTUS Yy KMBOTHBIX M denoBeka. [IpsimMoe um HempsMoe pa3BHUTHE.
4eJ10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHU
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yuyeOHOro MaTepuasa 2 OK 02
HaCJIe0BaHUA OcHOBHBIE TOHSTHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHusi TameT. 3akoHbl [. Mennens OK 04

(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpeluBaHue). B3anmoaelicTBiue reHoB

IIpakTHyeckoe 3anaTHe Ne3 2

Pemenue 3aau Ha onpeziesieHre BEpOSTHOCTH BOZHUKHOBEHU S HACIEICTBEHHBIX IPU3HAKOB IIPU MOHO-,

-, TOJUTMOPUIHOM U AHAIM3HPYIOIIEM CKpEIIMBAHUM, COCTaBJICHHE T'€HOTUIHMYECKHX CXEM

CKpEeLMBaHUs
Tema 2.5. 4 OK 01
Cueniensnoe Copnepxanue yueOHOro Mmarepmuasa 2 OK 02
HacJle/l0BaHue 3akonbl T. Moprana. CuersieHHOe HacleOBaHME I'€HOB, HapyuleHue cueriaeHus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLEMIJIEHHBIX C [T0JIOM

IIpakTuyeckoe 3ansaTue Ned 1

Pemenne 3amau Ha oOIpeneicHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIIECACTBEHHBIX IIPU3HAKOB IIpU

CIETUIEHHOM HACJIEI0BaHUH, COCTaBICHUE TeHOTUIMYECKUX CXEM CKpEHIMBaHUs

CaMmocrosiTeibHasi padoTa o0yuarommxes Neb 1

Pa3paboTka rioccapus

2 cemecmp 42

Paszgea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3akoHOMepHOCTH Conep:kaHue y4eGHOr0 MaTepHuasa 2 OK 02
U3MEHYUBOCTH W3MeHYnBOCTh MpU3HAKOB. BuIbI M3MEHYMBOCTH: HACJIEICTBEHHAss W HEHACJEJICTBEHHass. 3aKOH OK 04

TOMOJIOTHUECKUX PSIOB B HacieiacTBeHHOW u3MmeHumBoctu (H.M. BaBuioB). MyranumoHHas Teopus
VW3MEHYMUBOCTH. Buabl MyTaiuii 1 npuunHbl UX BO3HUKHOBeHUs. Kapuotun yenoseka. Hacneacteennbie
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3a0oyieBanusg 4ejioBeka. ['eHHBIE U XPOMOCOMHBIC Oose3Hu 4yenoBeka. boiesnu ¢ HaCHeHCTBeHHOﬁ
npeaApacIioJIOKCHHOCTBIO. 3HaucHUE MEIUIIMHCKOM TE€HETUKU B npeaoTBpallicCHUU W JICUCHUU
FeHEeTUYECKHX 3a00JIeBaHUI YeI0BEKa

IIpakTH4yeckoe 3ansaTue NeS 1

Pemenne 3amau Ha omnpeaeneHUe TUNA MyTallMd NpU Tepegadye HaCJIEICTBEHHBIX IPU3HAKOB,

COCTaBIICHUE T€HOTUITMYECKUX CXEM CKPEITUBAHUS
KonTpoasnas Crtpoenue u GyHKIIMH OpraHu3Ma 1
padora
Pa3nen 3. Teopusi 3BoJ1Ionnu 9
Tema 3.1. UcTopus 3 OK 02
IBOJTOIHOHHOTO Copnepixanue y4eOHOTro MaTepuasa 2 OK 04
YUYEHHUS. [TepBbie »BomtonmonHble koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonuonHas TeopwHs
MukposBoouns Y. NapBuHa. CuHTETHYECKAs TEOPHs IBOJIOLUU U €€ OCHOBHBIE MOJOKEHUSI.

MukposBomtorus. Tlomynsmust Kak dJIeMEHTapHas CIWHWIA DBOJIONUU. | €HeTHYECKUE OCHOBBI

SBOJIIOIMH. DJeMeHTapHble (aKkToOpbl SBOMIONMH. EcTecTBeHHBI 0TOOp - HampaBisIOmMi (akTop

sBOIIFOIIMH. BU1000pa3oBaHue Kak pe3ysbTaT MHKPOIBOFOIHH

CamocTosiTeibHasi padoTa o0yuarommxcst Ne6 1

Pa3pabotka rioccapus

Pa3paboTka JeHThl BpeMEeHU Pa3BUTHS DBOJTIOIMOHHOTO YUCHUS
Tema 3.2. 3 OK 02
MaxkposBosonus. Conep:xaHue yuedOHOro MaTepuasa 2 OK 04
Bo3HukHOBeHUE H MakposBomorus. DopMbl ¥ ocHOBHBIE HampaBieHuss Makpossomonuu (A.H. Cesepuos). Ilytu
pa3BUTHE )KM3HU HA | JTOCTWIKEHHUS Omosiornueckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3eMIie.
3emure ['unoTe3sl U TeOpuM BO3HWKHOBEHUS >KU3HH Ha 3emiie. [losiBleHne mepBhIX KIETOK W MX IBOIIOIUA.

[TpokapuoTel # 3yKapuoOThL. [IpOMCXOXKIEHWE MHOTOKICTOYHBIX OpPraHW3MOB. BO3HHKHOBEHUE

OCHOBHBIX I[apCTB DYKapUOT

CamocrosiTeibHas padora o0yuyarommxcst Ne/ 1

Pa3paboTka neHTHI BpeMEHH BOSHUKHOBEHHS U PA3BUTHS JKU3HH Ha 3eMIie
Tema 3.3. 3 OK 02
IIponcxoxnenne Coaep:xanue yueOHOro MaTepuaJia 2 OK 04
YeJI0BCKA — AHTponosiorusi — Hayka o yenoBeke. CHcTeMaTHdecKkoe IMooKeHrne desnoBeka. CXOICTBO M OTIUYUS
AHTpoOIOI'¢HEe3 YeJIoBeKa C )KMBOTHHIMU. OCHOBHBIE CTaJMH aHTPONOTE€HE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKA.

YenoBeueckue pacel M HUX CIAUHCTBO. BpeMﬂ N OYTH PpacCCICHUA 4YCIOBCKAa IO IIIAaHCTE.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K PA3HBIM YCJIOBUSAM CPCJbI
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CamocrosiTe/ibHasi padoTa odyuarommuxcsi Ne
Pa3paboTka JIeHThl BpeMEHHU IPOUCXO0KICHUS YEI0OBEKa

Paszngea 4. Dxojiorus 17
Tema 4.1. 2 OK 01
JKOJIOTHYECKHE Cognepsxanue yueOHOr0 MaTepuaJa 2 OK 02
(axTops! M cpeasl Cpenbl 0o0MTaHHS OPraHM3MOB: BOJHAs, HA3€MHO-BO3/YIIHAas, I1OYBEHHAs, BHYTPHUOPTaHW3MEHHAs. OK 07
KU3HU OU3NKO-XMMUYECKHE OCOOEHHOCTH cpesll oOuTaHus opraHuszMmoB. IlpucnocoOseHus OpraHu3MoB K

XKHU3HH B pasHbix cpenax. Ilonstue skonormueckoro ¢axropa. Kiaccupukamus 5KOIOTHYECKUX

daktopos. [IpaBmno muaumyma FO. JInbuxa. 3akon TosepantHocty B. Hlendopna
Tema 4.2. 3 OK 01
Honmyasinusi, Copnepixanue y4eOHOro MaTepuasa 1 OK 02
cooduiecTBa, DKoJjoruyeckas XapakTepUCTUKAa BHMJA U MOMYJALMU. DKOJOTMYECKas HMILIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHCTEMBbI xapakTepucTuku nonyniauuu. CoobuecTBa U 3KocucTeMbl. bronenos u ero crpykrypa. Cs3u Mexzy

opranuzMamMu B OwuorieHo3e. CTpyKTypHbIE KOMIOHEHTHI SKOCHCTEMBI: MPOJYLEHTH, KOHCYMEHTHI,

penyueHTsl. KpyroBoport BenecTB u NOTOK 3HEpruu B skocucteme. Tpoduyeckue ypoBHU

IIpakTuyeckoe 3ansiTue Ne6 1

Pemenne mpakTHKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aJaHUi 10 TMEPEHOCY BEIIECTBA W JHEPIHHU B

9KOCHCTEMAX C COCTaBJICHHUEM TpOo(PHUUECKHX 1ienel U MupaMu O6MOMacchl U SHEPIUU

CamocTosiTeibHasi padoTa o0yuarommxcest Ne9 1

CocTaBieHue cXeM KpyroBopoTa BelIeCTB
Tema 4.3. buocdepa 2 OK 01
- T100anbHas Conep:kaHue y4e0HOT0 MaTepHuasa 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas obOonouka 3emnu. PasButne mnpezacraBieHudt o Ouocdepe B Tpymax B.W. OK 07
cucTemMa Bepnazackoro. O6nactu Ouocheps! 1 ee koMnoHeHThI. JKuBoe BelecTBo Onocheps! 1 ero GyHKIUH.

3aKoHOMEpPHOCTH cymiecTBOBaHUs Ouocheprl. OcodeHHOCTH Onochepsl Kak ri00ambHON IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB M OHOT€OXMMHUYECKHE IUKIIBI.

['o0OanbpHbIE IKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Conepsxanue yueGHOro MaTepuasa 2 OK 02
(paxkTopoB Ha AHTpONOreHHbIe BO3ACUCTBHS Ha OHOchepy. 3arps3HEHUS KaKk BUJ AHTPOIOI€HHOTO BO3ECHCTBUS. OK 04
ouocgepy AHTpoOIOTeHHble BO3aeicTBUS Ha aTMmochepy. BosneiictBuss Ha runpochepy. BosgeiictBus Ha OK 07

autocdepy. AHTPOIIOTeHHbIE BO3JICHCTBUS HA OMOTHYECKHE COOOIIECTBA. 11K 4.3

IIpakTnyeckoe 3ansiTue Ne7 (mpoeccuoHATIBLHO-OPUEHTHPOBAHHOE) 2

OTXO,Z[BI IMPOU3BOACTBA
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Tema 4.5. Bausinue 4 OK 02
COLMAIBHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 04
IKOJOrHYECKUX 310poBbE U ero cocrapisomue. GakToppl, NOJOKUTEIBHO U OTPULIATENIBHO BIIMSIONIME HA OPTaHU3M OK 07
(¢paxkTopos Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JCHCTBUII Ha 340pPOBbE YEJIOBEKa (AIEKTPOMArHUTHBIE MOJI, I1K 4.3
310pPOBbE YeJI0BEKA | ObITOBAasi XUMUS, U30BITOYHBIC IIYMbI, paualus 1 T.1.). AJanTamus opraHu3Ma 4ejoBeka K (akrtopam

okpyxatomierd cpeasl. [IpuHunnel hopMUpoBaHUs 370pOBbecOeperaronero nopeaeHus. dusnueckas

AaKTUBHOCTb U 3/10pOBbe. BHOXMMHYECKHE aCIeKThl pallMOHAJIbHOIO TUTAHUS

JlabopaTopnasi paGora Ne2 (mpo¢eccHOHAIBLHO-OPHEHTHPOBAHHOE) 2

YMcTBeHHas: pabOTOCIIOCOOHOCTH
KonTpoabnas TeopeTnueckre acieKThl SKOJIOTHH 2
pabora

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOT0 MOLYJIsl)

Pa3znen 5. buosorus B :KN3HHA 10 OK 01
Tema S.1. 5 OK 02
Buorexuoaornu B | Cojep:kaHue yueGHOro MaTepuaia 2 OK 04
JKH3HHM KaK10I0 buorexHonorus kak Hayka ¥ Ipou3BOJACTBO. OCHOBHBIE HAlpaBJIEHUS] COBPEMEHHOM OMOTEXHOJIOTHUU. 11K 4.3

Metoapl OunorexHonoruu. OOBEKTHl OMOTEXHOIOTHH. DTHKAa OMOTEXHOJIOTMYECKHX M TE€HETHYECKHX

skcnepuMeHToB. [IpaBuna noucka M aHamu3a OMOIKOJOTMYECKOM HHPOPMALUU U3  PA3IUUHBIX

UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpeICTBa MaccoBOW HHQOpMAIUH, CEThb

WuTepHer u 1pyrue)

IpakTuyeckoe 3ansaTue Ne 2

Keiicel Ha aHanu3 MHQOPMAIMM O HAYYHBIX JOCTIDXKEHUSX B 0O0JACTH T€HETHUYECKUX TEXHOJIOTHi,

KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

CamocrosiTeibHasi padota o0y4yarommuxcs Nel0 1

IloaroToBKa Nnpe3eHTanyu s 3alnThI Kenca
Tema 5.2. 5 OK 01
Buorexnosnoruun u IIpakTnyeckoe 3ansaTHe Ne9 4 OK 02
TeXHHYeCKHe Keificpl Ha aHaM3 HHGOPMALIUU O PA3BUTUU OMOTEXHOJIOTUH C IPUMEHEHHEM TEXHHUUYECKUX CUCTEM OK 04
CHCTEMBI 11K 4.3

CamocrosiTeibHas padora odyuarommxcs Nell 1

ITonroroBka mpe3eHTalMy I 3alllUThl Kelica
IIpoMeskyTOUHasi aTTecTAlUS N0 AUCHMILIMHE (MpeaMeTy): nuddepeHIInpOBaHHbIN 3aueT 2
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOM JUCIATLINHBI
(IIPEAMETA)

3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAIbHO-TEXHUYECKOMY 00ecedeHn 1o

VYuebHas aucHUIUIMHA (MIPEIMET) peanu3yercss B ydeOHOM KkaOuHeTe 0e30macHOCTH
YKU3HEIEATEIbHOCTU U OXPAHBI TPYAA.

O6opynoBanue yaeOHOTo KabUHeTA!

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUaIOUINXCs;

— pabodee MecTO MpenojaBaTes;

— METOJIMYECKHE MAaTepUabl MO JUCHUIUIMHE (TIPEIMETY).

Texnuueckue cpenacrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTeis: KOMIBIOTEPHOE
000py/s0BaHUE, COOTBETCTBYIOIEE COBPEMEHHBIM TpeOOBaHHUSAM O€30MacCHOCTH U HaAEXKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJNB30BaHUS KaOMHETa C LENbIO
W3y4deHUs: Y4eOHOW IUCHUIUIMHBI (TIpenMeTra), MYJIbTUMEIUHHOE O000pynoBaHHE (MPOEKTOp U
NPOCKIIMOHHBIN SKpaH WIM HHTEPAKTUBHAS JOCKA), JOKaJIbHAS CETh C BBIXOZOM B Internet.

HaumenoBanue crenuanbHOro TOMELIEHUS: YydyeOHas ayAuTopus [Uisi TPOBEICHUs
NPAaKTUYECKUX 3aHSATHUH, TPYNIOBBIX KOHCYJIbTAMN, WHIMBHIYaJIbHBIX KOHCYJIBTAIMHA, TEKYIIETO
KOHTPOJIS, TMPOMEXKYTOYHOM aTTeCTallud, OCHAIleHHas OO0OpYyJOBaHMEM H TEXHUYECKUMHU
CpeACTBaMU OOYYEHHUs, a TaK)K€ YHUTAIBHBIA 3al, TOMEIIEHUE Ui CaMOCTOSITeNbHOW pPaboThI, ¢
noctynoM k cetu «MHrepHer» n DUOC. OcHallleHHOCTh: KOMIUIEKT y4eOHOW MebenH, HOYTOYK,
IPOEKIIMOHHOE 000py0BaHNE (MYIbTUMEIUNHBIN IPOEKTOP U IKPaH).

Hepe'{eﬂb JJUIECH3UOHHOI'0 u CBO0OIHO pPacnpocTrpaHsieMoro nmporpaMmmHoOro

o0ecrneyeHus:
CucremHuoe u npukiaaasoe I10

3‘;'; HaumenoBanue No muneH3uu
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopobounas (pa3ubrii Ne Ha Kax 1o
KOpOoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109

IIporpammuoe ob6ecneuenne mno GNU General Public License (cBo6oaH0 pacnipocTpansiemoe)

Ne Ilepeyens
1 | Open Office

2 | Moii Oduc

3 | Gimp

IIpu n3yyeHun npeamera B popmate 3JIeKTPOHHOr0 00yyeHUusl ¢ ucnoJib3oBanuem 10T
[Tporpammel mis BuneokoHdepenimii: Zoom Cloud Meetings, SIuaekc Tenemocr.
Dnexrponnas mwardopma Moodle.

3.2. UndopmanuonHoe odecrieyeHne peaau3aluu NporpaMmbl

Jlnia peanuzanuy mporpaMMbl OMOIHOTEUHBINH (HOHI 00pa30BaTENBbHON OpraHu3alvu JOKEH
UMETh T[eYaTHbIE W/WIM DBJEKTPOHHbIE oOpa3oBaTelbHble W HH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEHIyeMble JJIsl UCTIONF30BaHUs B 00pa30oBaTeIbHOM MpoIiecce.
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Ilepedyenn y4eOHBIX U3IaHN, JONOJHUTENbHOM JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
AAHHBIX 0M0JMOTEYHOTO0 (poHIA:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. buonorus: 10-ii kmacc: 0a3zoBelii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.] ; mox penakuueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHbId // Jlanp :
snekTponHo ] 6ubaroTeunas cuctema.- URL: https://e.lanbook.com/book/334994 - Peskum mocTyna:
st apropu3. [lonb3oBaTeneii/

2. buonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : ydyeOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. PyomoB [u ap.]. - 6-e usn., crep. - Mocksa : [IpocBemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekcr : anexTpoHHbIN // JlaHb : IEKTPOHHO-OMOIMOTEYHas cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum foctymna: 1jist aBTOPU3. TOJIb30BATEICH.

3.2.2 Ilepevens npodeccHOHANBHBIX 0a3 JAHHBIX H HH(OPMAIMOHHBIX CIHPABOYHBIX
CHCTEM:

3. Koncynprantlluroc : cipaBoYHO-TIOMCKOBasi cuctema : opurmansHbii caiit. — URL
. https://www.consultant.ru/. - TekcT : 3J1IeKTPOHHBII

4. Tapant : uapopManuoHHo - npaBoBoi nmopran. — URL : https://www.garant.ru/ . —
TeKcT : AJICKTPOHHBIN.

5. Kogmekc : mpodeccuonanbHas cnpaBounas cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : AICKTPOHHBIN

6. DOnekrpoHHas OubmuoTeka Y4YeOHO-METOAMYECKOrOo IIEHTpa IO OoOpa3oBaHUIO Ha
JKEJIE3HOAOPOKHOM TpaHcmopre : odummanbubeiii caiit. — URL @ https://umczdt.ru/books/. —
Pexxum noctymna: ajis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlamw : simekTpoHHas Oubnumoreunas cuctema. — URL : https://e.lanbook.com/. —
Pexxum noctyna: njig aBTOpuU3. MOJIb30BaATENEH. - TEKCT : 3JIEKTPOHHBIH.

8. BOOK.ru: snextponHo-0mbanoTeunass cucrema : cait / KHOPYC : uznarenbcTBO
yueOHoii nmutepatypsl. — URL : https://book.ru/. — Pexxum nocryna: nist aBTopu3. 10JIb30BaTENCH
- TekcT : 3NIEKTPOHHBII.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubimoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum gocTyma: mias 3aperdcTpup.. TMojb3oBaTeneid. — Tekcr
AJIEKTPOHHBIN.

10. MunuctepcrBo TpaHcnopta Poccuiickoit ®enepanuu : oQpuUIMATBHBIN calT. —
Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3J1eKTPOHHBIH.

11. PX/ : opunmanehsrii caiir. — URL : https://www.rzd.ru/. — Tekct : 31neKTpOHHBII

12. ®denepanbHOE areHTCTBO JKEIE3HOJOPOKHOTO TPAHCIOPTa : ODUIIMATBHBIA CAWT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 37eKTPOHHBIIA.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOM JUCIIUILINHBI

KOHTpOHB H OLCHKa

pE3yNbTaToOB

(IIPEAMETA)

OCBOCHHUA

y4eOHOM  JTHCIUILTAHBI

(mpenmerta)

PacCKpBIBAIOTCS Yepe3 JUCIHUILUIMHAPHBIC PE3yJbTaThl, HAIPABJICHHbIC HA (OPMHUPOBAHUE OOLIMX MU
npodecCHOHaIbHBIX KOMIIETEHIINH 10 pa3/ie/iaM U TeMaM COZepIKaHus y4eOHOro MaTepHara.
[Tpomexyrounas atrectanus B popme ouppepenyuposannozo 3auema.

Obuwas/npogeccuonannuas Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHI
KOMIIeTeHIHS
Paznen 1. Kuaerka - | KonrponbhHas pabora
CTPYKTYpPHO- «MouteKynsipHbII YpOBEHb
(pyHKUIHMOHAJIBHAS OpraHU3aIH KUBOT0»
eIMHHIIA JKHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. Oo6mmas | 3anonHeHHE Ta0IUIIBI c
XapaKTePUCTHKA JKU3HH OMHCaHUEM METO/IOB
MUKPOCKOIIUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMU
3anonuenue Tabmmubel  «Brman
YUEHBIX B Pa3BUTHE OUOIOTHID)
3arnonHeHue CPaBHUTEIbHOU
TaOJIMIBI CXOJCTBA W Pa3TU4MA
JKUBOTO M HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKyCCHSL IO
OK 02 (GyHKIMOHATBHAS BOIIPOCAM JIEKIUH
OK 04 OpraHu3aIys KJIETOK Brimonnenue u 3almra
nabopaTopHOi paboThI
[IpakTuueckoe 3aHSTHE.
IIpencraBnenue YCTHBIX
COOOIIeHUH C  Tpe3eHTalueH,
MOJFOTOBJIEHHBIX IO TEPEYHIO
HCTOYHUKOB, PEKOMEHJOBAaHHBIX
npenoaaBaTeiemM
OK 01 Tema 1.3. CrpykrypHo- | @pOHTAIBHBINA ONPOC
OK 02 ¢byHkoHanbHble (QakTopsl | [IpakTHyeckoe 3aHsTHE
HaCJIECTBEHHOCTHU
OK 02 Tema 1.4. O6meH BetiecTB ¥ | OpOHTATBHBINA ONPOC
IIPEBpalllCHUE DJHEPIHMM B | 3allOJIHEHUE CPaBHUTEIbHOU
KJIETKE Ta0JIMLBl XapaKTEPUCTHUK THUIIOB
oOMeHa BelIeCcTB
OK 02 Tema 1.5. JKusnennsii | OOcyxneHnue o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | nekuun
Meiio3 Pa3pabGoTrka  neHTBI ~ BpeMeHH
YKU3HEHHOT'O IIMKJIA KJIETKU
Paznen 2. Ctpoenne wu | KontponbHas pabora «CrtpoeHue
(GYHKIMH OpraHu3ma U QYHKIIUU OPraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyCCuUs
OK 04 OpraHnsma
OK 02 Tema 2.2. ®opmsbl | ODpOHTAIBHBIN OIPOC
Pa3MHOKEHUS OPTAaHU3MOB | 3aroHEeHUEe TaOJIUIBI C KPAaTKOM
XapaKTEPUCTUKON M MpUMEpaMH
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($hopM pa3sMHOKEHHSI OPTAaHN3MOB

OK 01 Tema  2.3.  Ownrorenes | TectrupoBanue
OK 02 pacTeHuil, JKUBOTHBIX H
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHoMepHOCTH | DPOHTAIBHBINA OIIPOC
OK 02 HaCJIEJOBAHMUSI TectupoBanue
OK 04 [IpakTrueckoe 3aHsTHE
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB PazpaboTtka rioccapus
ITpakTueckoe 3aHsaTHe
OK 01 Tema 2.6. 3akoHoMmepHocTH | TecTupoBaHue
OK 02 U3MEHYUBOCTH IIpakTrueckoe 3aHsaTHE
OK 04
Paznen 3. Teopust
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaIBHBIN OIIPOC
OK 04 ABOJIIOIIMOHHOTO  yueHusd. | Pazpabotka rioccapus
Mukpo3BOIIOIHS Pa3paboTrka  7eHTBI  BpEeMEHHU
pa3BUTHUA 3BOJIIOLIMOHHOTO
yUeHus
OK 02 Tema 3.2. Makpospomtonus. | OnieHruBaemast IUCKyCCHS
OK 04 Bo3nukHoBeHHe U pa3Butue | PazpaboTka  JIGHTBI ~ BpeMEHHU
JKU3HU Ha 3emiie BO3HUKHOBEHHS M  pa3BUTUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | OpoHTAIBHBINA ONPOC
OK 04 YyeJIoBeKa — aHTPOIOreHe3 Pa3paboTka  JIGHTBI  BpeMeHHU
IIPOUCXOXKICHUS YEJIOBEKa
Pa3nen 4. JxoJiorus Kontponbnas pabora
«Teopetnueckue ACIIEKThI
SKOJIOTHH)
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBI U CpeJibl KU3HU
OK 07
OK 01 Tema 4.2. Ilomynsauus, | CocTaBiieHHe cXeM KpyroBopoTa
OK 02 coo0111ecTBa, YKOCUCTEMBI BEIECTB
OK 07 IIpakTHueckoe 3aHsTHE
OK 01 Tema 4.3. buochepa - | OueHuBaeMas TUCKyCCUS
OK 02 rinobaybHas sKosnorudeckas | TectupoBaHue
OK 07 cucTema
OK 01 Tema 4.4. Biusanue | TectupoBanue
OK 02 aHTponoreHHesIx (QakTopoB | IIpakTHueckoe 3aHsTHE
OK 04 Ha Ouochepy
OK 07
11K 4.3
OK 02 Tema 4.5. Bnustnue | OueHuBaemasi JUCKyCCHUS
OK 04 COLMAIIBHO-?KOJIOTUYECKUX | BoimomHenune nabopaTopHOMH
OK 07 (dakTOpOoB  Ha  37I0pOBbE | PabOTHI
I1IK 4.3 4YeJI0BEKa
Paznen 5. buosoruss B | 3ammra Kelica: IpeACTaBICHUE
JKH3HHU pe3yNbTaTOB  pPEILIEHUs] KeicoB
(BBICTYIIJIEHUE C NTPE3ECHTALNEN )
OK 01 Tewma 5.1. buorexHosmornu B | BeimonHeHne kelica Ha aHauu3
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OK 02 KU3HU KaXKJI0r0 uHpopmaruu 0 Hay4YHBIX
OK 04 JIOCTHXKEHUSIX B obnactu
IIK 4.3 FeHETHYCCKHUX TEXHOJIOTHH,
KJIETOYHOU UHXXECHEPUH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MIPE/ICTABJICHUE pe3yabTaToOB
pelIeHus KecoB
OK 01 Tema 5.2. buorexnonoruu u | Beimonnenue keiica Ha aHaIU3
OK 02 TEXHUYECKUE CUCTEMBI uHpopmarun 0 pa3BUTHS
OK 04 OMOTEXHOJIOTUH C TPUMEHEHHUEM
IIK 4.3 TEXHHYSCKHUX CHCTEM,
MIPE/ICTABJICHHE pe3yabTaToOB

pelIeHus KecoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUM TPaJULMOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEIUNHBIX CPEACTB U 0€3 pa3aaToOuHOro
MaTepuana;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYK/ICHHUS JTOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOTIPOCaM;

- CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

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

5.2 AKTHBHBIE H HHTEPAKTUBHbIE:

- aKTHBHBIC U HHTCPAKTUBHEIC JICKIINU;

- pabora B rpymmax;

- yueOHasi IUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPBI;

- HTPOBBIC YIIPAKHCHHUS;

- TBOPYECKHE 3a/IaHUS;

- KpyTJIble CTOJIBI (KOH(EPEHIUH) C UCIIOIB30BAaHUEM CPEJICTB MYJIBTUMEINA;

- peleHne MpoOJIEeMHBIX 3a7ay;

- aHaJIM3 KOHKPETHBIX CUTYaIINN;

- METOJ] MOJIYJILHOTO O0yUCHMUS,

- 0OyueHHe ¢ MCIOJIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIIUX MPOrpamm;

(83aumooeticmeue npenodasamens Kak cyovekma ¢ 0OYUAIOWUMCS KAK CYOBEKMoM
NO3HABAMENLHOU 0esIMelbHOCIU).
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