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Crarps 14 . S @3 «O0 o6paszoBaHum»

Conepixanue obpasopanus B konkpetHoM OV omnpezensercs 06pa3oBaTelLHON IpOrpaMMoit
(obpa3oBaTensHBIME IPOIPAMMAMH), YTBEPKIAEMOH H peann3yemoii stuM OV caMOCTOSTEILHO.

OcHoBHas obpasoBaTe/pHas MpoOrpaMMma B HMMEHOIIEM TOCYJApCTBEHHYIO akkpemutamyuio OV
paspabareiBaeTci HA OCHOBE COOTBCTCTBYIOI[MX IIPHMEPHBIX OCHOBHBIX 00pa3oBaTeNbHEIX
NporpaMM U JIOJKHA OOeCreunBaTh JOCTIDKEHHE 0OydaromuMucs (BOCTTHTAHHMKAMH)
pE3YIIbTATOB  OCBOEHHMS  OCHOBHBIX ~ OOpa30BaTENbHEIX  IPOTPaMM,  yCTAHOBIICHHBIX
cooTtBercTByrommMH OI'OC.

Crarbs 9 n. 6 ®3 «O06 obpazoBanuny»

OcunoBHEIE 00me00pa3oBaTesibHEIE IPOrPAMMEI HAYATEHOTO OOIIEro, OCHOBHOTO OOMmMEro u
cpennero (ToHoro) obuero obpasoBanus obecneurnBaroT peanusanuio OT'OC ¢ ydetom Tuma I
Buga OV, obpasoBaTembHEIX MOTPEOHOCTEH M 3amPOCOB 0OYYAIONIMXCS, BOCIIMTAHHHUKOB H
BKJIIOUAIOT B ce0s yueOHBIH MnaH, paboure MporpaMMe! YIeOHBIX KYPCOB, IIPEIMETOB, JUCIUILIHH
(Momyned) u JpyrHe Marepuanbl, oO0ecHedMBalOLHMe IyXOBHO-HPABCTBEHHOE pPA3BHUTHE,
BOCITUTAHHE U KAYECTBO MOJTOTOBKH 00YUAIOIIHXCA. |

Crarbs 32 n. 2 @3 «O06 odpazosanumn»

K xomnerenuuu OV oTHocuTcs pa3paboTKa M yTBepkaeuue pabouumx nporpamMm ydeGHBIX

KYPCORB M IMCHMIUIMH (MOIyTIEH)

®usuka. ITossicHuTeNbHAA 3aN1UCKA,

IIporpaMma o Gu3MKe A8 KJIaccOB COCTABIEHA B COOTBETCTBUU C: DenepalibHBIM 3aKOHOM
00 obpasosanunu B Poccumiickoit ®enepaimu (ot 29.12.2012 N 273-@3 (pea. ot 29.07.2017)),
tpeboBanuamMu DenepanbHOrO TOCYAAPCTBEHHOrO 00pPA30BATENBHOIO CTAHAAPTA CPEAHEro
obmero obpaszoBanus (OI'OC COO); TpeboBaHMSIMH K PE3YIETATAM OCBOEHHS OCHOBHOMH
00pa3oBaTeNbHONH MPOrpamMMbl (JIMUHOCTHBIM, METAIpPEAMETHBIM, NPEAMETHBIM); OCHOBHBIMH
HOIX0JJaMH K PasBUTHI0O W (QOPMUPOBAHWIO YHUBEPCANBHBRIX y4eOHBIX jaedictrui (VY]) mis
cpenuero 00uiero 00pasoBanusi, ¢ IPOrpamMmoit 1uist crapiuer wkonsr 10-11 knace I'. I Mskuies.
CobmoieHa  TpeeMCTBEHHOCTh, ¢ DefepambHBIM — TOCYIAapCTBEHHEIM — 00Pa30BaTEIBHEIM
CTAHAZPTOM OCHOBHOrO 00mero o0pa3oBaHMs; YUUTBHIBAKTCH MEXIPEJAMETHBIC CBSI3H, 2 TAKKE

BO3PACTHBIC U TICHXOJIOTHYECKHUE OCOﬁeHHOCTI/I MKOIBHHKOB.
W3yyenue pu3nKu HA JaHHOM dTane PH3MYECKOro 00pa30BaHHisl HANIPAB/IEHO HA NOCTHIKEHIE

CIeAYOIMUX [eaei:

0CB0EHUE 3HAHUL 0 METOHAaX HaY4HOI'0 IIO3HAaHHA IMPHPOABL; COBpCMCHHOﬁ q)I/I3H‘-IGCKOIU'i KapTHHE
MHUpa: CBOMCTBaX BEIIECTBA W  ITIOJ4, [IPOCTPaHCTBCHHO-BPEMEHHEIX  33aKOHOMEPHOCTHX,




IVHAMHYECKHX W CTATHCTHYECKWX  3aKOHAX MPUPOJEI,  DIEMEHTAPHBIX — HacTHIaX M
(hyHIaMEHTAIBHBIX B3aMMO/ISHCTBHSAX, CTPOSHHUH H DBOJIIOIHH BcenenHoli; 3HAKOMCTBO ¢ OCHOBaMH
(yHIaMEHTATBHBIX (pu3mUECKHX TEOPHIl; KIACCHYECKOH MCEXaHMKH, MOJIEKYIIAPHOKAHETHYECKOH
TEOpHH,  TEPMOAMHAMHUKH, KITACCHYECKOH  BJEKTPOJAMHAMMKH, CIEIMAIBHOH  TEOPHH
OTHOCHUTEILHOCTH, KBAHTOBOH TEOPHH,

ognadenie VMeHUusMY TIPOBOJHTD Ha6ioeHus, TUIAHAPOBaTh M BHIIONHATE IKCHCPHMEHTEL,

ofpabaTsIBaTh Pe3ysbTaThl W3MepEHWH, BBIIBATATh THIIOTE3E H CTPOUTE MOJEIH, yCTaHABIHBATH
IPaHuIbl WX TIPUMEHHMOCTH,

npuMenenue 3Hanuil o Gu3NKe I 00BIACHERHA ABJIEHHH TTPUPOIEL, CBOKCTB BEIECTBA, NPAHIIUIIOB
paGOTH! TEXHAUECKHX YCTPOHUCTB, PEIICHHA (usvHeckux 3a/1ad, CaMOCTOATEIEHOTO nprOOpeTeHHs

M OLEHKH JOCTOBEPHOCTH HOBOH HHpOpMAIMH (hM3MIECKOIO CONEPIKAHMSA, HCTIONE30BAHMA
COBpPEMEHHEIX HH(OPMAIHOHHBIX TeXHOJIOrHit IS TIOMCKA, NIepepabOoTKy ¥ NPSABABICHUA yaeOHOH
1 HAYIHO-TIONYJIAPHOH HHPOPMAIMH 11O uzuxe;

paszeUmMUe _NOSHABAMENLHbIX UNMEPECos, UNMENIeKMyanbHblX U meopueckux cnocobHocmeu B

mpolecce pemeHus QUIMIECKAX 3a1ad M CAMOCTOSITETBHOTO TIPHOBPETEHMs HOBBIX 3HAHWH,
BEITIOTHEHMS SKCIIEPUMEHTALHBIX MCCTIE/I0BAHMH, TO/ArOTOBKH /I0K/IA/0B, pedeparoB U APYrHX
TBOpYECKUX PaboT;

sochumanue Iyxa COTPYIHUYECTRA B MPOIIECCE COBMECTHOTO BEITIOTHEHHMST 3a/1a4, YBXKUTCILHOTO
OTHOIICHNA K MHEHHMIO OIMOHEHTa, 000CHOBAHHOCTH BBICKA3BIBACMOM ITO3MI[HH, TOTOBHOCTH K

MOPAJIbHO-ITHYCCKOH OLEHKE MCIONB30BAHMA HAYIHBIX JOCTMXKCHUHM, YBaXKeHUs K TBOPLAM HayKH
M TCXHUKH, 00ECIIeUHBAOIINM BEAYIILYIO POJIb DH3MKH B CO3IAHUU COBPEMEHHOTO MHPA TEXHHUKH,

UCHONb306aHIE NPUOBPEMeHHbLY SHAKUI U YMeHut [T PELICHHS NPAaKTUYECKUX, )KU3HCHHBIX 32121,
PALHOHAIBHOTO IIPUPOONONB30BAHMS 1 3ALIMTEL OKpYyKatoIei cpeibl, 0becredcHus 6e30MacHOCTH

JKH3HEIESTEITRHOCTH HEIOBEKA M 0ONIECTBA.
TlocTHKEHHE ITHX LeJiei oGecnieunBaeTcs penieHueM CIelyIomuXx 3a1a4:
-obecreycHme COOTBETCTBHSI OCHOBHOM 0bpa3oBaTenbHOl  TPOTPaMMBL
tpeboBannaM DeneparbHOro FOCYZJapCTBEHHOTO ~ 00pa3soBaTeNsHOTO  CTAH/APTA
OCHOBHOrO  00wIero odpasoBanus;
-obecrneuenne 3QHEKTUBHOrO COUETAHUS yPOTHBIX M BHEypOuHBIX (hOpM OpranMsaliu y4eOHBIX
3aHATUH 110 (QU3HKE,;
-OPTaHM3ALHUI0 MHTEILIEKTYalbHbIX COpEBHOBAHMH, IPOCKTHOH H yqe6ﬂo-ﬂccneﬂosaTenchoﬁ
NEATCIBHOCTH;
-colManbpHoe ¥ yueOHO-HCCIICI0BATCIECKOC IPOEKTHPOBAHNUE, MPOPECCHOHANBHAL OpHUCHTAL
00 yJaroIIUXCsl,
-COTpYJHAYECTBO C  0a3OBBIMH TPeNPUSTASIMY,  YIPESK/ICHIAMU npodeccHoHaTEHOI0
obpasoBanus, IEHTPAMH npo)ecCHOHANbHON paboTsl;
-COXpaHeHME H YKPCILICHHC (hU3MYECKOr0, IICHXOIOTHYECKOro H COLIMAJIBHOIO  310POBbA
o6ydarouuxcs, 00ecnedeHne ux 0e3011aCHOCTH.
ILiaHApyeMble pe3yJIbTaThl 0CBOCHN yueOHOro nmpeaMera.
JINYHOCTHBIE PE3YNBTATHI
e TOTOBHOCT: H CHOCOOHOCTH K CaMOPa3BUTHUIO H camM0006pa30BaHKI0, K OCO3HAaHHOMY
BEIOOPY ¥ IIOCTPOCHHIO nansHeHred MHIMBHTYaIbHON TPASKTOPHH obpazopanus Ha 6ase
OpHEHTHPOBKH B MHPE npodeccnit M NpodhecCHOHATBHEIX HpEANOYTeHHH, ¢ YIETOM
YCTOMYMBEIX TIO3HABATENBHEIX HHTEPECOB.



«  CthopMMpOBAHHOCTE OTBETCTBEHHOTO OTHOIIEHVS K YIESHUEO; YBAKHTEIBHOTO OTHOIICHHA

K TPYyAY.

+  CdopMHPOBAHHOCTH NEIOCTHOTO MEPOBO33PEHIA.
e TOTOBHOCTH M CMOCOBHOCTh BECTH AHMAJIOT C JAPYTHMH TIOABMHA W JOCTHTaTh B HEM

B3aMMOTIOHUMAHH

MertarnpeaMeTHbIe Pe3yabTaThl

IIpu u3ydeHun y1eOHOTO IpeaMeTa oBydaroluecs yCOBEPIICHCTBYIOT npHoOpeTeHHbIe Ha
IEePBOM YPOBHE HaBBIKH paboTel ¢ MH(OPMALMEH ¥ IOMOJHAT MX. Ouu cmoryr paborarek ¢
TeKCTaMH, TIPeoDpasoBLIBaTh M HHTEPIPETHPOBAT: CONEpYKAMIYIOCH B HUX MH(OPMAIHIO, B TOM
qucne:

e CHCTEMATH3MPOBaTh, COIMOCTABIATH, AHANMIUPOBATE, 0606maTe ¥ WHTEPIPETHPOBATH
pH(OPMALHIO, CONEPIKAIILYIOCS B TOTOBRIX A (bOPMAIHOHHEIX 00BEKTAX;
e  BBIIENATH [VIABHYIO M H30BITOYHYIO MH(OPMALIAIO, BBIIIONHATH CMBICIOBOE CBEPTHIBAHUC

BEIICIICHHEIX (DAKTOB, MBICICH; TPCACTABIIATE HH(pOPMALHMIO B CKATOH croBecHOH (hopme

(s BHIE TJIaHA MITH TE3WCOB) U B HarIAIHO-CAMBOTHYECKOH dopme (B BHAE TabIuIL,

rpadUUCCKIX CXEM W IMarpamm, KapT MOHSTHI — KOHIIENTYAIBHBIX JIHarPaMM, OTIOPHBIX

KOHCTIEKTOR);

e 3AMONHSTP ¥ JAOMONHATE TabIHIIE], CXEMBI, THATPAMMEI, TEKCTBI.

OGyuaroLuecss TPUOOPETYT ONLIT NPOEKTHON JEATENbHOCTH, Pa3sOBBIOT CrI0COOHOCTE K
[IOMCKY HECKOJBKHX BapHaHTOB pelucHuii, K NOHCKY HECTAHIAPTHBIX pelucHuH, MOMCKY H
OCYIIECTBIICHUIO HAUOOIEe MPUEMIEMOTO pemIeHus.

Peryasitusnbie YV]{

1. VMeHHE CAMOCTOATEIBHO OMpPECNATE LEIH 06yucHUs, CTAaBUTh W (OPMYyIHPOBATH
HOBEIC 3a71a4K B ydebc ¥ MO3HABATENLHOM JICATEIEHOCTH, pa3BUBATE MOTHBBI U HHTCPECEI CBOEH
[03HABATEIBHON AeATEIIBHOCTH. OByuaroIUKCs CMOKET:

e aHANM3MPOBATh CYIIECTBYIOLME M  IUIAHUPOBATE Gyaymue 00pasoBaTENbHEIC

PE3yIBTaThI;

e  ymeHTH(UIUPOBATH COOCTBCHHEIC npoGIeMEI ¥ OTIPEACTATE TIABHYIO npobnemy;
«  BHUIBMTATH BEPCHHM DEIICHHA MPOOTIEMSB, (hOpMyTHpOBATh THIOTE3BI, MPEABOCXMIIATE

KOHEYHbBIH Pe3yIbTaT,

e CTABMTH lelb JEATENbHOCTH HA OCHOBC OlIpe/eNIcHHOH MpofneMbl M CYLIECTBYIOUIHX

BO3MOMKHOCTEH;

e QopMynupoBaTh yd4cOHBIC 3ajaud Kak [Ard  MOCTYDKSHMA [IOCTABJICHHOM IENH

JESTEIbHOCTH,;

e 0BOCHOBBIBAT LIE/IEBBIC OPUCHTHUPB M IPUOPHTETHL CCRUIKAMIU HA IICHHOCTH, yKa3blBad U
0B OCHOBHIRAS JTOTHIECKYIO TIOCNIE/[OBATEIRHOCTE IIAT0B.

7. VMeHHe CaMOCTOATEIBHO TIIaHUPOBATH OyTH JOCTHKCHHSL meneif, B TOM YHCIE
aIbTEPHATHBHAIE, OCOZHAHHO pEGHpaTs Handomee dQHEKTHBHEIS criocoBbl peleHns y4eOHbIX 1
[103HABaTENbHbIX 33124, OOyJaroHiCs CMOKET:

e« ompeneniTh HEOOXONUMBIC neiicrBue(s) B COOTBETCTBUH C yueOHOH  H I03HABATEILHON
3aageil ¥ COCTABIIATh AITOPHTM MX BBIMONHCIHHA,

e OBOCHOBHIBATE M OCYLIECCTBIATE BEIOOD naubonee F3hHEKTHBHEIX CTIOCOOOB PEIICHA
yae6HBIX H MO3HABATENBHEIX 331181,

e OmpelensTh/HAXOAUTh, B TOM HHCIE H3 [PE/UIOKEHHBIX BApPUAHTOB, YCIOBHSA UL
BBINIONMHEHHs YIEOHOH H 03HABATEbHOHN 3a/1a9H,



«  pelcTpaWBaTh KU3HEHHBIE TUIAHBI HA KpaTKOCPO4HOe Oymymee (3asBNATH 1ICNIEBEIC
OpHEHTHPHI, CTABUTD 3ICKBATHRIC JIM 337299 W MpeIararh IeHCTBUA, YKasbiBasi 1 060CHOBBIBAS
JOTHYECKYEO HOCTIEI0BATENILHOCTE 111aT0B);

o ppbupars U3 OPENIOKCHHBIX BAPUAHTOB M CAMOCTOATENLHO HCKATH CpecTBa/PECypCHl Lt
peenus 3a1auy/JOCTIKEHNA TICIH;
e COCTABIISTH TUIAH PEIICHMsS POOIEMEL (BHITIONTHEHHS TPOEKTA, TIPOBE/IEHIA WCCNeIOBaHNUA);

«  OIpenenATh IOTEHIHAILHEIC 3aTpyIHEHHA IPH PCIICHHH yae0noit 1 II03HABATENILHOM
3a1@9¥ ¥ HAXOJMTH CPEJICTBA TS MX YCTpPaHEHNSL;

e  ONMCHIBATH CBOH OTBIT, OQOPMIAS €ro Ul nepeadn APYTMM IOJAM B BAIC
TeXHOJIOTHH PELICHHS PAKTAIECKHX 331t OIpeIEIEHHOr0 KIacea;

e  [aHHpOBarh W KOPPEKTHPOBATEH CBOIO MHMBHAYATbHYI0 00pasoBaTeIbHYIO
TPAECKTOPHIO.

3. YMeHHWe COOTHOCHTH CBOH JIGHCTBHS € TAHAPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIIATE
KOHTpOJ> CBOEH JIeATENLHOCTH B mporniecce AOCTIKEHWs pesynpTard, ompenensTh CrocoOs!
NefCTBUI B paMKaX MPE/UIOKEHHBIX yCIIOBUH U TpeboBaHui, KOPPEKTHPOBATE cBOU JEUCTBHS B
COOTBETCTBHH C M3MEHSIOIEHCS CUTYyalMEH. O6ygaromuics CMOKET:

+  onpejenATb COBMECTHO C [eJarorOM M CBEPCTHHKAMH KpPHICPHH TUIAHAP YEMBIX
pE3yAbTaTOB ¥ KPUTCPHH OLIEHKH CBOEH ydeOHON JeATETBHOCTH,

e CHCTEMATH3MpOBATh (B TOM HHCIIE BHIGUPATH IPUOPHTETHEIE) KPUTEPHH TUTAHUPYEMBIX
pe3yILTATOB ¥ OTIEHKH cBoeil IeATeNbHOCTH;

«  orTOupatb WHCTPYMCHTEHI JUIA OTEHWMBAHMS CBOCH [EATCIEHOCTH, OCYIIECTRIIATh
CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH B pAMKaXx MPEUI0KEHHBIX YCIOBHH U TpeGoBaHuMii;

¢  OLEHMBATh CBOK JCATCILHOCTD, apryMEHTHPYsl PUIHHEL AOCTKEHU HIIH
OTCYTCTBHS IUIAHWPYEMOTO pe3yIbTATa;

.  HAXOQUTh JOCTATOUHBIE CpENCTBA JUI BBHIIOJHEHMS  yIEOHBIX nelictBuit B
M3MEHSIONICHCS CUTYaLH W/1Id IPU OTCYTCTBHH ILIAHAPYEMOTO Pe3yIbTata,

»  pabotas 0 CBOCMY IL1aHY, BHOCHTR KOPPEKTUBBI B TEKYIIYIO AEATEIBLHOCTE Ha OCHOBC
aHaiM3a W3MEHEHHH  cuUTyalMd U [OMydeHuss  3aIUIAHWPOBAHHBIX XapaKTepPUCTHK
POLYKTa/pPe3ynbTaTa;

yCTAaHABIMBATH CBA3h MEM/LY [ONyYEHHBIMY  XapaKTEpUCTHKAMU MpofykTa X
XapaKTepPUCTHKaMH IPOLECCa JeSTENbHOCTH M IO 3aBCPIICHUH JEATeNbHOCTH Mpe/uiararb
Y3MEHEHHME XapaKTepPHCTUK nporecea Uil [IOTy4€HUs YIYIIIEHHBIX XApaKTEPUCTHK NPOLYKTa;

«  CBepAThH CBOM JICHCTBMA C HEJIBIO B, TpH HEOOXOAMMOCTH, MCIIPABMSTh ONMOKH
CaMOCTOATEBHO.

4. VMeHue OIEHHBATH MPaBIIBHOCTH BEITONHEHHs ydeOHOM 33/1auH, cOOCTBEHHBIC
BO3MOKHOCTH €€ PCLICHHA. O6yuaromuiics CMOXKET:

e OmpeaciATh KPUTCPUH IpaBUAbHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS yueOHOH 3a71a4H;

«  amanu3upoBaTh ¥ 0OOCHOBHIBATE IPUMEHCHHE COOTBCTCTBYIOMIETO HHCTPYMEHTAPHA
JUIS BEITIOTTHEHUA yueOHOM 3a]a1H;

+  cBOOOJHO IIOJB30BATHCA BEIPAGOTAHHBIMH KPHTCPHAMH OLIEHKH M CaMOOLICHKH,
WCX OIS U3 TIeTH ¥ MMEROIIUXCA CPE/ICTB, pasiuyas pe3ysnbpraT i cTI0cOOBI IeHCTBIH;

«  OlUeHHBATh TIPOLYKT CBOCH [eSTeNBHOCTH IO 3aJaHHbIM W/WIH CaMOCTOSTENBHO
OTIpeIeNCHHBIM KPUTEPHAM B COOTBETCTBHH C LIENBIO JIESTENBHOCTH,

+  0BOCHOBLIBATE JOCTHXHMOCTE LETH BLIGPAHHEIM CIIOCOOOM HA OCHOBE OLIEHKU CBOMX
BHYTPEHHUX PECypCOB H JOCTYTHBIX BHEIITHUX PECYPCOB;



. ¢ukcwpoBaTh M AHANM3MPOBATE JMHAMMKY coOcTReHHBIX  00pa30BaTENIEHBIX
PE3yIBTATOB.

5. BruajeHde OCHOBAMH CaMOKOHTPOIA, ~CaMOONCHKH, IIPUHSTHS ~PEIICHHA H
OCYIICCTBIICHUS OCO3HAHHOTO BBIOOpA B yuebHOM 1 ro3napaTebHoH. OOYdaoIIHACH CMOKET:

+ pabmopgath W AHAIM3UPOBATH cobcTBeHHYI0 ydeOHYI0 ¥ TIO3HABaTEIBHYHO
NeSTETLHOCTD U JEATENHHOCTD [IPyruX 06yqaroIHXCs B IPOLECCE B3aUMOTIPOBEPKH,

s COOTHOCHTb DEaIbHBIE " TUTAHUPYEMBIE pe3ynbTaThl

UHAMBHIYAILHOU
o6pasonaTeanoﬁ NeATEILHOCTH U JeNlaTh BEIBOLLL,

*  TIPUHHMATEH PEIICHHE B yaebHOM CHTYalllH i HECTH 3a HeTO OTBETCTBEHHOCTE;

¢ CAMOCTOSTENbHO OMpEAENsTh TPUUMHBI CBOErO ycrexa HiH Heycrexa ¥ HaXOJMTh
CI10cOBEI BEIXO/2 M3 CHTYAlHH HEYCIIeXa;

*  DETPOCIEKTHBHO ONpPCHCTATE, KAKAE JeifCTBHS 110 PEIICHUIO YIeOHOH 3a/a4n I
[apaMeTphl STHX JAeHCTBHH MPUBEIN K MONYUYEHHI0 MMEIOIIET0Cs TIPOTYKTa yueOHOH
NeATeEHOCTH;

»  JIEMOHCTPUPOBATh TPHEMBI PETYIALIH TICHXO(DU3MONOTHYECKHX/ IMOIMOHATBHBIX
cocTOSHMH s JocTiKeHms — d(@exTa  yCHOKOCHHA (ycTpaHeHHA SMOLIMOHAIBHOH
HAMPSOKEHHOCTH), dddeKTa BOCCTAHOBICHIA (ocrmabreHus IPOSBICHHH yromienus), addexra
aKTHBW3AINH (TTOBBIMICHNMA TcHX 0hU3HOTOTHIECKOH PEaKTHBHOCTH).

To3uasarenannbie YY/I

6. YMeHWe ONpeJeaTh NOHATUSA, CO3]aBaTh 0600meHns], YCTAHABIMBATE AHATIOTHH,
KITacCH(UIIMPOBATE, CAMOCTOATCIEHO BEIOMpATh OCHOBAHMS M KPHTEPHH A KnaccuUKaLnH,
yCTAHABIMBATE  MPHIMHHO-CICICTBCHHBIC CBSI3W, CTPOMTh  JIOTMYECKOE  PACCYXCHHE,
yMO3aKII0YCHHE (MHAYKTUBHO®, ACAKTHBHOC, [10 aHATIOTHH) H JeNaTh BbIBOJbL. OOy4aroUMHCs
CMOXET:

e moubuparh CIOBA, CONOIYMHCHHBIC KIIOUCBOMY CIIOBY, OnpeneIsIoME ero NPU3HAKH
M CBOMCTBA;

o pLICTpaMBaTh JIOTHUECKYIO ICMOUKY, COCTOANLYIO M3 KJIKUEBOTO ClIoBa H
CONOAYMHEHHBIX EMY CIIOB;

«  ppyiensTe OOUIME NPH3HAK JABYX HIM HECKOJIbKHX [[PEIMETOB HITH SBJICHUH H
OOBACHATE UX CXOACTRO;

«  ofbequEAT TPEAMETHl ¥ SBICHMS B TPYIIEL IO OTIPE/IeICHHBIM PU3HAKAM,
CpaBHHMBATH, KiIaccuPUIMPOBATh U 06061maTs HaKThl U ABNCHH,

+  BpLIC/NATH ABJIEHHE U3 00LIET0 pAna Apyrux ABJICHHUI,

»  ompeneniTh OOCTOATENHCTBA, KOTOPHIC NPCINIECTBOBANM BOSHUKHOBEHMIO CBA3H
MEKy SBICHHSAMM, M3 OTHX 0OCTOATENBCTE BHIIENATh ONPENEIITIOMHIC, criocobHBIE OBITH
[IPHYMHON JAHHOTO SBICHUA, BEIABIIATE NPHSHHE] U CIIE/ICTBAS BICHHH;

e  CTPOUTH PACCYXICHHC OT oGUIMX 32KOHOMEPHOCTEHl K YACTHBIM ABICHUMAM M OT
YACTHBIX ABJICHHMI K 00LIUM 3aKOHOMEPHOCTAM,

»  CTpOMTH PAacCyX/ICHMC Ha OCHOBC CPaBHCHHA IPEMETOB M SBICHAN, BRIICILLL NIPH
5TOM 00IIHE TPHU3IHAKH;

e p3naraTh TOAYUCHHYR HHOOpPMALMIO, MHTCPIPETHPYI S B KOHTEKCTE peIIaeMoi
3aIaqH;

e  caMoCTOSTENBHO YKa3hiBaTh Ha HH(OpPMAlHMIo, HYKJAIOILYIocs B TPOBEPKE,
npevIaraTth ¥ IPUMEHATE ¢roco6 MPOBEPKH [I0CTOBEPHOCTH HHQOpPMALIUWL;



+  pepbain30BaTh SMOLUOHATLHOC BTIeUATIICHIE, OKa3aHHOE Ha HEro NCTOTHHUKOM;

e oOBscHATHL SBIEHHS, MPOIECCHL, CBA3M H OTHOILICHFS, BBEUBIAEMBEIC B XOIC
[103HABATENILHOM 1 HCC/IeI0OBATENBCKOM NeATENBHOCTH (MPUBOMUTH OOBACHEHHE C H3MCHEHHEM
(popMBI TPEZICTABIICHU, 06 BACHATH, ACTANM3UPYA WIH 0606mas; 0GBACHSTE C 3a/@HHON TOIKH
3peHus);

+  BLIABJIATH W HA3BBATH NPHIWHBI cOOBITHS, SABICHMS, B TOM HHCIE BO3MOJKHBIE /
maubonee BEpOATHBIC IPHIHHEL, BO3MOKHBIE TIOCIIEACTBHA 3a/(@HHOM IPHIHHDI,

CaMOCTOSTENBHO OCYIECTBIIAL HPK‘IH}H{O‘CHGJ_ICTBEHHLII‘;I aHaJIus;

«  jenaTh BHIBOJ HA OCHOBC KpUTHYECKOTO aHANK3a PasHbIX TOUEK 3PEHNI,
O/ITBEPKAATh  BBIBOX cOBCTBEHHOM apryMeHTalyeil Wi CaMOCTOATENBHO NOTy4eHHBIMA
JTaHHBIMH.

7. VMeHHe CO3/1aBaTh, IPUMEHATE U 1peo6pa3zoBBIBATH 3HAKH U CHMBOIIE, MOJEIH H CXEMBI
IUIs peleHns y9eOHBIX 1 o3HaBaTenbHbIX 3aad., OOyIalomHHCs CMOKET:

e 0BO3HAYATH CHMBOIIOM M 3HAKOM IPCAMET W/WIH SBICHHE]

«  OmpeeNsATh JOTHYECKUE CBI3M MEKIY TIpe/METaMU H/HITH ABICHUAMH, 06o3Ha4aTh
JIAHHBIE TOTHUECKUE CBA3U C IIOMOLIBIO 3HAKOB B CXEME;

«  co3naBarh aOCTPAKTHBIA MK peanpHbIi 00pa3 mpenmMera W/WITH SIBICHUA,

e CTpOMTH MOJIEIL/CXEMY Ha OCHOBE yCIIOBMiA 3aa4K 1/iIH criocoba ee perieHHs;

. co37aBaTh BepOAIBHEIE, BEIICCTBCHHBIC I yrhOPMAITMOHHBIC MOJIENH C BEIICICHHCM
CYIIECTBEHHBIX XapaKICPUCTHK obbexTa I ONpeneneHHs cnocoba peleHds 3aAaud B
COOTBETCTBHHU C CHTYALIUCH;

mpeobpa3oBpIBAT MOAEIH C HETBIO BLISBJICHHS 00X 3aKOHOB, ONPEACIAIOLIAX
JAaHHYIO TTPEIMETHYIO o0nacTs;

e  mepeBOJMTH  CIOXHYH IO COCTaBy (MHOTOACTIEKTHYO) nH(pOpMALIHIO 13
rpadUyecKOro Win dopMan130BAHHOTO (CHMBOIBHOTO) IPEICTABICHUA B TEKCTOBOE, U HA0060POT;

¢ CTpOMTb CXEMY, AITOPHTM JeHCTRIS, HCTIPABIATH MM BOCCTAHABIMBATE HEM3BCCTHBIH
pamee aJTOPUTM Ha OCHOBE AMeromerocs 3Hasus 06 00BbEKTe, K KOTOPOMY NpAMEHSCTCS
aIroOpUTM;

CTPOWMTH IOKA3aTENLCTBO: IPAMOC, KOCBEHHOE, OT IIPOTHBHOTO;

¢ aHANW3HPOBaTh/PedIIEKCHPOBATE OLBIT pa3paboTKu U peali3alin yueGHOTO NPOCKTa,
pccenopanms (TEOPETHIECKOI O, SMIIAPUYECKOTO) HA OCHOBE TIPEIIOKEHHOH npobIeMHOH
CHTyaI[H, TIOCTARJICHHOH 1ed /WM 33TAaHHEIX KPUTCPHEB OLCHKH TpOYKTa/pe3yIpTara.

8. CMBICTIOBOE YTEHHC. OG6yJaromuics CMOXCT:

«  HAXODUTH B TEKCTE TpeOyeMyro urdopmanuio (B COOTBSTCTBUM C LEeNsAMH CBOEH
JleSTeNbHOCTH);

+  OpHMEHTMPOBATHCS B COACPNAHWH TexeTa, TIOHAMATh LEIOCTHBIH CMBICH TCKCTA,
CTPYKTYPHpPOBATh TEKCT;

¢ yCTaHABIMBATh B3aHMOCBA3D OIACAHHBIX B TEKCTE COOBITHH, sBrenuii, npoueccos; O
KPHTHYECKH OLEHUBATH COACPIKAHHC u opmy TEKCTA.

9. dopMUPOBAHKUEC M PASBUTUC SKOIOTMUECKOr0 MBILUICHHA, YMEHUE TIPUMEHATE ero B
[103HABATEITbHON, KOMMYHHKATHBHOH, COIMaIbHOM MIPAKTUKE H mpo(heccHOHaNBHOM OpUeHTAINH.
O6yqaronmics CMOKET:

+  ONpEneNsTh CBOS OTHOIICHHUE K TIPUPOJTHOHN CPEIE;

. ayanW3EpOBaTh BIFAHME SKOIOTHICCKIX (bakTOpOB HA CPERY oOuTaHus KHUBBIX

OpraHH3MOB;



e TIPOBOJUTH NPUIHHHBIA 1 BEpOATHOCTHBIH aHAIA3 JKOIOTAIECKHX CHUTYAalIHH,

«  IPOTHO3MPOBATL W3MCHEHHA CHTYalHH Ipu CMEHE AEHCTBUs OXHOTO takropa Ha
JeficTBHe APYroro (GakTopa;

e pACTPOCTPAHATH OKOMOTHIECKHC SHAHAA 1 yd9acTBOBaTh B TMPAKTHUECKAX JACNax MO
3amUTe OKPYKAIOMEN CPeIbl;

KommynukaTtupHbie Y'Y/

10. YMeHHE OpraHM30BBIBATH yaebHoe COTPYAHHYECTBO H COBMECTHYIO JEATENBHOCTE C
yuHTENEM H CBEPCTHHKAMIL paGoTaTh HHIMBHIYaTbHO M B TPYIIC: HAXOIWTHL 00IIEe
peleHue U paspemarb KOHMIMKTH HA OCHOBE COTIACOBAIMA [O3UITHIA K y4eTa HHTEPECOB;
hOpMyIMPOBATH, APryMEHTHPOBATE 1 OTCTaMBaTh CBOE MHEHHE.

O6yJaromMiCs CMOKET:

O OTIpeneNsTh BO3MOKHBIC POIH B COBMECTHOM JIeATENTFHOCTH,
g HIPaTh ONPEACICHHYIO POJIb B COBMECTHOM AeATeITBHOCTH,
a MPUHAMATE TO3UIHIO cobecenHMKa, TIOHWMAs TO3HIIMIO Jpyroro,

pasnugaTh B €r0 peun: MHCHHE (TOYKy 3peHus), A0Ka3aTEMbCTBO (apryMeHThI), (aKThl;
IUIIOTE36], AaKCHOMBI, TCOPHH,

g OnpenensiTs CBOU jeficTBus M JCHCTBHA [ApTHEPA, KOTOpBIC
CrIocoBCTBOBAIH WITH MPETIATCTBOBAIH NPOYKTHBHOH KOMMYHHKALMH;

a CTPOWTH  TO3UTHBHEBIC ~OTHOMICHMI B mponecce  y4eOHOH  H
[103HABATEIIbHOH

IeATSIBHOCTH;

g KOPPEKTHO M apTyMCHTHPOBAHHO OTCTAMBATL CBOIO TOYKY 3PCHHUIA, B
JCKYCCHMH YMETH BBIIBATATh KOHTPApTYMEHTHI, TiepedpasupoBath CBOIO MBIC/B
(BraileHHE MEXaHH3MOM JKBWBAJICHTHBIX 3aMEH);

O KPHTUIECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHMIO, C JIOCTOUHCTBOM
[PU3HABATH OMHOOUHOCTS CBOCTO MHCHHA (ccn OHO TAKOBO) U KOPPEKTUPOBATE CIO;

O IpeJiyiaraTh albTePHATUBHOC PEIICHNC B KOHQIMKTHOH CHTYaIlHH;

a BEIIEIATE OO0 TOUKY 3PEHHUA B TUCKYCCHH;

ad [OrOBapHBaTBCA O MNpaBuIax H Borpocax ns OOcyxaeHus B

COOTBETCTBUHM C TIOCTABIEHHOM IEPE rpyImoit 3a/1a4eH;

a OpraHH30BbIBATE YIEOHOS B3aHMOJICHCTBHE B TpYIme (Ompenensirh
o6 LIKE LMK, PACTIPEACHATD POIIH, IOTOBAPHBATECA APy C APyroM H T. n.);

d yCTpaHsTh B pamKax —Auaiora paspeiBel B KOMMYHHKAIlUH,
00yCIIOBIECHHEIE HeMoHUMAHAEM/HENPUATHEM CO  CTOPOHE! cobece/HMKA 3a/auH,
hOPMBI MITH CONEPIKAHIS THATIOTa.

11. YMCHME OCO3HAHHO HCTIONB30BaTh PEHCBRIC cpeicTBa B COOTBETCTBMH C 3ajiauei
KOMMYHHKALME UL BBIDDKCHUA CBOHMX YYBCTB, MbICICH U notrpebHOCTEH 1A
[UTAHAPOBAHMA M PEryLiLUK cBOEll HeATeNbHOCTH; BIIAICHUC YCTHOH H IMChMEHHOH
pedbIo, MOHOTOrHIecKOi KOHTEKCTHOH PEUBI0. O6yuaromIUHCs CMOAKET:

. ompemelsTh 3anady KOMMYHHKAIHH H B COOTBETCTBMH ¢ Heil or0upaTh pEHCBBIC
CpescTBa;

«  OTOHpATh ¥ UCTIONB30BATE PEUCBBIC CpE/ICTBA B [POIECCe KOMMYHHUKATIHH C APYTHMH
TFOIBMH (Haor B ape, B MaJIOH TpyTIme U T. 11.);



«  MpeCTaBNSTh B yCTHOW I HCEMEHHOI (hopMe Pa3BEPHYTHIH TUIaH coGCTBEHHOM
JAESITENLHOCTH;

e cobnonaTh HOpPMBI ITyOTHYHOH pPEdYH, PErIAMCHT B MOHOJIOT€ ¥ AHCKYCCHH B
COOTBETCTBHU C KOMMYHHKATUBHOH 3a/1auei;

«  BHICKA3bIBaTh ¥ 0OOCHOBBIBATE MHEHHC (cy’KIeHHe) U 3aNpaniBaTe MHEHHC napTHepa
B pamMKax JHaora,

*  [PUHMMATH PEIIEHHE B XO/AC AMaora i COTJIACOBLIBATH €T0 ¢ COOECEIHHUKOM;

¢ co31aBaTh THMCHMEHHBIE — (KITHIIMPOBAHHBIC) W OpWIMHAIBHBIE TEKCTBI €
MCTIOTE30BAHHEM HEOOXOIMMBIX PEIEBBIX CPEICTB,

e WHCIOIB30BaTh BepOaNnbpHEIE CPE/CTBA (cpeicTBa JIOTHIECKOH CBSI3M) NS BBLIETCHUA
CMBICTIOBEIX BIOKOB CBOETO BEICTYIIICHMS,

«  pcmonn3oBaTh  HepepOambHpe  CpencTea MM HATTSAOHBIE  MarepHallbl,
[O/ITOTOBIEHHBIE/0TOOPAHHEIE TI0L PYKOBOJICTBOM YUHMTEIS;

«  jenmarh OI[GHOUHBI BEIBOJ O MOCTHAKEHUH LETH KOMMYHHKAIHH HEMOCPENICTBEHHO
IOCIIE 3aBEPIICHHA KOMMYHHKATHBHOTO KOHTAKTa 1 0OOCHOBBIBATH €T0.

12. dopmupoBaHHE H PasBUTAC KOMIICTCHTHOCTH B 007MacT HCIOJB30BAHIA
yiH(OPMAIHORHO-KOMMYHHKAMOHHBIX texuonoruit (nanee — AKT). OGyuaronuics CMOXKET:

«  [[eJICHATIPABICHHO  MCKaTh M JCTIONB30BaTh  MH(OPMAIMOHHEIE — PECYPCRL,
HeoGXOTMMEIE AN PelIeHHs yICOHbIX 1 MpaKkTHYECKUX 3a/ad ¢ TIOMOIIRIO cpencte UKT;

«  BeIOMpaTb, CTPOUTb M HCIIO/IB30BATH a[eKBATHYI0 MHQOPMALMOHHYIO MOJCIb AT
nepesiadd CBOMX MbICIEH CpeACTBAMH CCTECTBEHHBIX ¥ (POPMAIBHBIX A3bIKOB B COOTBETCTBHA €
YCIOBHAMU KOMMYHHKAITHH;

«  BBIIENSTH HHOOPMATIMOHHEIH ACTICKT 3a/1a49H, ONepUpPOBATE JAHHBEIMH, UCTIONE30BATE
MOJIE/Th PEIICHHS 3a/1a19H;

e MCIOJBb30BATH KOMIILIOTEPHBIE TEXHOIOTHH (Bxmouas BHIOOp afICKBATHBIX 3alaHC
UHCTPYMEHTAJIbHBIX [IPOrpPaMMHO-aINAPaTHBIX  CPE/ICTE W CEpPBMCOB) i1  PELICHHA
yHGOPMAIMOHHEIX ¥ KOMMYHHKAIHOHHBIX yaeGHBIX 3a71a4, B TOM YHCIE: BBIYHCIICHUE, HATTUCAHUC
mAceM, COUMHEHHMH, TOKTA/I0B, pebepaToB, CO3AHUC npesem‘aunﬁ M Jp.;

e JCIONB30BATH HH(DOPMAIIMIO C YICTOM ITHIECKHX 1 IPABOBEIX HOPM;

e co3maarh MH(QOPMALHMOHHBIE PECYpChl PA3HOTO TMOAa ¥ VIS Pa3HBIX ay[IHTOPHH,
cobmonars HMHGOPMALMOHHYK) THUICHEHY H npaBuia uH(OPMALMOHHOK  6e30MaCHOCTH.
TIpenmeTHbIe Pe3y1bTAThI

VyenuK HA 0230B0M YPOBHE HAYUHTCSL:

- IEMOHCTpMPOBATh Ha IpUMEpax poik H MecTo u3MKH B (HOPMMPOBAHUA COBPEMEHHOM
HaydHOl KapTMHBL MHPA, B PasBATHH COBPEMCHHOM TCXHUKH U TEXHOTIOTHH, B MPAKTHIECKOH
JEATENBHOCTH JHOACH;

. JeMOHCTPHMPOBATh HA IPUMEPaX B3AUMOCBSSH Mesxy GU3MKOM H APYIMMH ESCTCCTBCHHBIMH
HayKaMH;

-yCTaHABIMBATh B3aMMOCBA3D eCTECTBEHHO-HAYUHBIX SABJCHHH M NPHMEHATH OCHOBHBIC
hu3MIECKHE MOJICIIH JIA HX ONUCAHITA Y OOBIACHEHH]S,

_JMCIONB30BATE MH(pOpMAIHI  (H3NIECKOro cojicpKaHMs TIPH  PEMICHUH y4aeOHBIX,
PAKTHYECKMX, TPOSKTHBIX H HCCIIEOBATENBCKAX  3a/1a4, WHTCTPUpY nHdopMamoo 13
pA3TMYHBIX MCTOUHMKOB M KPHTHHECKH €& OLIEHWBAS;

_MCIONB20BAT COBpeMeHHBIE IT-TeXHOMOTHH jIs  ToMcka, 0OpaloTKM M XPaHCHUA
pH(OpMAITHH (H3HIECKOTO cofiep/KaHys B XO/I€ PeIICHHUS PA3IAIHBX 06pa30BaTENBHBIX 32/,



-pasnMUaTh W yMETh HCMOIb3OBATE B y‘-I66HO-HCCJI6)IOBaTe.TIBCKOI7I [IEATEIEHOCTH METOJIB!
HAyYHOTO MO3HAHMS (rabIoaieHHe, OTIMCAHNE, H3MEPEHHE, IKCTIEPUMEHT, BEIIBIDKEHHE THITOTE3BI,
MOZIEIMPOBAHKE U P.) H dopMBI HAYHIHOTO MO3HAHMS ((axThl, 32KOHEI, TEOpPHH), AEMOHCTPHPYA
Ha IpUMepax MX PONb A MECTO B HAYYHOM ITO3HAHUN;

-TIPOBOJMTE ~MPAMBIC H KOCBEHHEIE W3MeHeHus —(DU3HHCCKHMX — BCIMHMH, BHIOHpasL
M3MEpPUTEIbHEIE TIPHOOPSI ¢ YICTOM HeoBXOMMMOH TOTHOCTH M3MCPEHHI, INIAHMPOBATH X011
W3MepeHwii, TOomy4arh 3HAYCHHE u3MepsIeMOll  BENMUMHBI M OUCHUBATE OTHOCHTENBHYIO
[IOTPEIHOCTh 10 3a/IaHHBIM dopmynam;

-TIPOBOJNTH HCCIIENOBAHNA 2aRHCHMOCTEH MELy (GU3MIECKUMHA BETHIHHAMMU: TPOBOANTH
U3MEpEHHs M ONPENeNATh Ha OCHOBS JCCIeNOBaHUs 3HaUEeHNE TTapaMeTpoB, XapaKTepU3yFOTIAX
J@HHYIO 3aBHCHMOCTE MEHKILY peMUMHAMH, H IeNaTh BEIBOX C yHETOM [OrPEMHOCTH H3MEPCHHH,

_ HCHOME30BATH U OTFCAHHA XapaKiepa HpOTCKAHIA (pH3UIECKUX TTPOLECCOB (u3HIECcKIe
BeIIMIHHE ¥ IEMOHCTPHPOBATH B3AHMOCBS3b MEHKIY HUMH,

- HCIIOTB30BATh Ulsl ONHMCAHKA XapaKIepa nmpoTeKanuA (QHU3MIECKUX MPOLCCCOB przHIEeCKHEe
3aKOHBI C YIETOM TPaHUL| UX MPUMCHUMOCTH,

_ucrions3oBaTh  IT-cpeicTsa JUIS  HATIAAHOTO NpeiCTABICHUs  PE3yJLTAaTOB coei
oGpasoBaTebHON NEATCIEHOCTH B BHJe TIPE3EHTALH, DNEKTPOHHBIX OTHETOB H TBOPYCCKHX
paborT;

-pelnaTh KauecTBCHHBIC 3aladH (B TOM YHCTIE ¥ MEKTPEAMETHOTO XapakTepa): MCromb3ys
MoeIH, (U3UUECKHE BEJIMYHHbI M 33KOHDL, 2 TaKKe CPelcTBa HHQOPMAIMOHHEIX TEXHOJIOTHH,
BBICTPAMBATH JIOTHYECKH BCPHYIO enouky 00BACHEHHA (10Ka3aTebCTBA) HPEIOKCHHOTO B
3amayge npoiecca (ABJIEHHA); .

-peluarh PacyeTHbIE 3a/1aUu C 4BHO 3a7aHHOMN (PU3NUECKOH MOIENbIO: Ha OCHOBC aHanu3a
YCIOBHA 33/[@u¥ BBIICIATE huzMgecKy0 MOJIENb, HAXOMUTE usruecKne BETMIMUHBI M 3AKOHEL,
HeoGXOMMMELE ¥ JIOCTATOUHBIC JIJIsl €C PCIICHHA, [IPOBOAMTH PACHCTHl U MPOBEPATE TTOTy4eHHBIH
pe3ynLTaT;

-YYWTHIBATE TPAHMIEI IPUMEHCHUsS HU3YIEHHEIX (H3MUECKUX MOZIENEH TpH PpelIeHUN
(DH3MUECKIX U MEXKIPEAMETHBIX 341135,

- jCIOB30BaTh MHDOPMALUMIO W HPAMEHATH sHAHMA O IPUHLEANAX DPAbOThl M OCHOBHBIX
XapaKTEePUCTHKAX H3Y4CHHBIX MALIHUH, pr6OpOB 1 JPYrHX TEXHUHCCKUX YCTPOMCTB [J1si PEILCHHUA
IIPAaKTHYECKHX, yueBHO-HCCISA0BATENBCKIX 1 MpPOEKTHBIX 3313,

_JICIIOIB30BATh 3HAHUS 0 (HU3MICCKHX ofbexTax ¥ Iporeccax B TIOBCEHEBHON KW3HU UL
obecrieuyeHus 6e30MacHOCTH IIPH obpamenun ¢ mpudopamu U TeXHMYECKUMM YCTPOHCTBAMH, I
COXpaHCHHs 3/I0POBBI K COGIIOIEHAs HOPM 3KOTOrMYECKOro TOBEEHIA B OKpY/KaIolIeH CPENC,
IUIS TIPUHATHS pelIeHui B [IORCEIHCBHOM XKU3HH.

Vyenuk Ha NpoQHILHOM YPOBHE HAYYMTCS:

e  cobmoiaTh mpaBuna 0E30MACHOCTH M OXPAHBI Tpyna upu padote ¢ yaeOHbIM H
nabopaTopHEIM 000PY/IOBAHHEM,

+  [JOHMMATh CMBICI OCHOBHBIX (PHIHICCKUX TepMHUHOB: (H3UIECKOE TEJIO, duzngecKoe
aBeHue, PU3HIECKas BEIHIMHA, CAUHHALE] HU3MEPEHHUS,;

»  pacmo3HaBaTh npo6IeMEl, KOTOPHIE MOXHO peIMTs TIpH TIOMOLIH (r3HICCKIX
METOJIOB, AHATM3UPOBATE OTIENBHBIC STAIEL NpOBEACHHS HCCIeMOBAHUI M HHTCPHPETHPOBATE
Pe3yIBTAThI paGIroeHUi ¥ OIIBITOB;



e  CTABUTH OTBITHI N0 MCCIIENOBAHHIO (u3FgecKuX qRIIEHWH WM (U3AISCKUX CBOHCTB
ren 6e3 HMCIONB30BAHAA MPAMBIX M3MEPEHHH; [PH 3TOM opMynupoBaTh npobiieMy/3anaTy
yaeOHOTO SKCIICPHMEHTA; cobupars yCTAHOBKY M3 IIPEIUIOKEHHOT0 060pynOBAHUA; TIPOBOAATE
OINBIT ¥ GOPMYIHPOBATE BEIBOIBI.

e  MOHMMATH PONb IKCTIEPHUMEHTA B [OTy4eHUN HAYTHOU ur(opManuy;

e  MPOBOMMTEL MPSIMEIC p3Meperns QU3EIECKUX BETUTAH: BpeMsi, PACCTOsAHHUE, Macca
tena, 00bEM, CHIA, TEMIICPAaTypPd, aTMoc(hepHOe JABICHUE, BIAKHOCTD BO3/lyX4, HANPTKCHHUC,
cuJIa TOKA, TIPH TOM BHIOHpPATH ONITHMANBHBIHA CII0c00 H3MEPEHHA U MCIIONB30BATh IPOCTEHIINC
METO/LI OICHKH [IOTPELIHOCTEH WU3MEPEHHH.

¢ TPOBOJWTH MCCIETOBAHNE 3aBECHMOCTEH (HU3MUECKUX BETHINH € HCTIOTE30BaHHEM
TIPSIMBIX M3MepeHnH: TpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, huKCHpOBaTh PE3YNBTATE!
[0y qeHHOH 3aBUCHMOCTH r3MHECKUX BETUIUH B BIC ra@mm ¥ rpahuKoB, AeTaTh BEBOEL 110
pe3yIIbTATaM HCCTIEOBAMI,

»  [pOBOIUTH KOCBEHHBIC p3MepeHns  (PU3UICCKUX BeJMUMH, TpPH BHIIOIHEHHH
n3Mepenuit cobupath JKCTIEPMMEHTaJIBHYIO YCTaHOBKY, Crefys Tpe/IoKEeHHOH AHCTPYKIH,
REIIMCIISTH 3HAUCHUE BENMINHBL ¥ AHATM3HPOBATH TIOMYYCHHBIE PE3yNIBTATE! ¢ y9eTOM 3aIaHHOH
TOYHOCTH M3MEPEHHIT;

o aHANM3UPOBATH CUTYaIlMH [IPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, y3HaBaThk B HUX
[POSIBICHUC H3YIEHHBIX uznuECKHX qBICHUI WM 3aKOHOMEPHOCTCH ¥ NPUMEHSTE MMEIOLIMECH
3HaHK VISl BX 00BACHEHHS,

«  [OHWMATH TPHHIWIEl JCHCTBHSI MAIIIH, npubopoB W TEXHUHCCKHX yCTPOMCTB,
yCIoBis X 6€30MacHOro HCTIONTB30BAHNS B TIOBCE/THEBHON JKH3HH;

e  JCIOB30BaTh TMPH BBHITIOTHCHAN yaeOHBIX 331849 HAYYHO-TIOMYNAPHYIO JINTEPATYPY 0
(pu3MIECKUX ABICHIAX, ClLIpaBOYHbIE MaTCpUalbl, PECYPCbl WnTepHeT.

VyeHHK MOIY4YHT BO3MOKHOCTE HAY4YHThLCH:

e OCO3HABATh I1[CHHOCTh HAYYHBIX HccienoBanui, poih (HIUKH B pacmHpeHuH
TpeacTaBNeHHH 06 OKpYIKAIOIIEM MHIpE ¥ &€ BRI B yydmeHNE KaqecTBa KH3HH,

e HCIIONB30BATH IPUEMBL IOCTPOCHIS huzHuecKux MOJI€JIeH, IOKCKA ¥ POPMYIHPOBKH
JIOKA3aTeNbCTB BBIBHHYTHIX PMIOTE3 W TEOPETHYCCKUX BbIBOJOB HA OCHOBE AMIMPHUECKH
yCTaHOBJICHHbIX (axToB,

+  CpaBHHBAaTE TOYHOCTEH u3MepeHust  (PU3HICCKUX RelUMH 10 BENWYMHE HX
OTHOCHTEIIFHOM ITOTPEITHOCTH IPH OPOBE/ICHUH TIPAMBIX M3MEPEHNH,

e CAMOCTOSTENBHO NPOBOAMTEH KOCBCHHEIC M3MEpPEHHs W HCCIeAoBaHHA (pu3HUECKHX
BelMUYMH C UCTIONB30BAHUEM Pas/IHIHBIX cr10c060B H3MEpeHHsA GU3UICCKIX BeMYHH, BEIOUPAT
cpesicTBa M3MEPCHUT C y4ETOM HeoOXoaMMON TOUHOCTH p3MepeHui, 0OOCHOBBIBATE BHIOOD
criocoba M3MEpPEHHs, aJ[EKBaTHOTO [OCTABICHHON 3a/1aue, MPOBOJHUTE OIIGHKY JIOCTOBEPHOCTH
[IOTydEHHBIX PE3yJBTaTOB;

.  BocHpMEMMATh HH(POPMAIHMIO (M3MIECKOTO COACPKARIL B Hay4HO-TIONYTIAPHOH
nureparype W CpeACTBax vaccoBoi MHGOPMalUK, KpUTHIECKH OlICHHBATH HONYICHHYIO
yH(OPMALIHIO, AHATU3UPYA €O COJIEpIKAHKE U NAHHBIC 06 ucTouHMKE HH(OPMAIHK;

«  cO3MaBaTh COOCTBCHHDIC THCHMCHHEIC H yCTHBIE COOOMEHMSA O (u3MIecKUX ABICHUAX
HA4 OCHOBE HECKOTBKMX HMCTOIHHMKOR WH(pOPMAIMH, COMPOBOAIATE BEICTYIUICHHC TPE3eHTAIHCH,
yuuTHIBAs OCODECHHOCTH ayJUTOPHH CBEPCTHHKOB.

MexannaecKkne BICHUs Y ICHHK HAYYHTCH!



+  pACIO3HABATh MEXAHWIECKUE ABICHIA H OGBSICHATE HA OCHOBE MMEIOIIMXCA 3HAHWN
OCHOBHEIE CBOMCTBA I YCIOBHS [POTEKAHMS 3THX SABICHHMH: PaBHOMCPHOE H HEPaBHOMEPHOC
IBIOKCHKE, PABHOMEPHOE M DPaBHOYCKOPCHHOC IPAMOIMHEHHOE JIBHKCHHE, OTHOCHTEILHOCTE
MEXAHMUECKOr0 JIBHIKCHAT, CBOOOIHOC IAJICHIE TEJl, PABHOMEPHOE NBIKCHHE I10 OKPY/KHOCTH,
MHEpIVS, B3auMoJIeiCTBIe Tell, PEAKTUBHOE ABHKEHHE, niepesiaya JaBIeHUs TBEPABIMA TENAMH,
JUIKOCTAMH M Tasamu, arMocdepHoe JaBleHue, riaBan1e Tei, paBHOBECHE TBEPABIX Tell,
UMEIOIMX 3aKpeIvieHHyl0 OCk BpalleHNd, KonebaTempHOE BIDKEHME, DPE30HAHC, BOIHOBOE
JBIDKeHHE (3BYK),

¢  ONMHCHIBATE M3YJCHHBIC CBOHCTBA TEI M MCXAHHYICCKHE ABICHUA, HCIIONB3YSA
DH3MYECKHE BEIMHMHEL: 11yTh, MEPEMCIIEHHE, CKOPOCTE, yCKOpEHHE, IepHOo 00palleHus, Macca
Tena, [UIOTHOCTh BELICCTBA, CHiia (CHIA TSKECTH, CHIA YNPYTOCTH, cuia TPEHHM:A), NABIEHHE,
MMITYIbC TeNa, KMASTMYECKas OJHEpTHs, TOTeHIMATbHAS SHEPTHs, MeXaHWHueckKas paboTa,
Mexanmueckas MomHocTe, KILJI mpu CcOBEpIIEHHH paboThl ¢ WCHOJTBE30BAHAEM MPOCTOrO
MEXaHH3Ma, CHJIa TPEHHS, aMIUTHTY/a, IEPUOL ¥ HacTOTa xoneGaHuil, IIHHA BOJTHEI U CKOPOCTh €€
PaCTIpOCTpaHEHH s, NPH ONMHUCAHHK TPABMIIEHO TPAKTOBATE (pu3HUecKHi CMBICT HCTIONB3YEMBIX
BEJIMUMH, X 0003HAYCHHUS U CIMHUIIBI H3MEPCHHA, HAXOMUTD dopmyIsl, CBA3BIBAIOLINE (AHHYTO
(H3MMECKYIO BEIHIHHY C APYTHMH BENHINHAMHE, BHITHCILITE 3HaucHUe (PU3NIECKON BE/IMUUHBI;

¢ AHANM3MPOBaTh CBOMCTBA TEJI, MEXAHWYCCKHE ABICHAA H IIPOLICCCHI, MCIOIB3YS
(u3MuecKme 3aKOHBI 3aKOH COXPAHCHWS IHCPIHH, SaKOH BCEMMPHOTO TATOTEHWs, TPWHIIAI
CYIEPIO3UIINH CHIT (HaxoXKJIeHHE paBHonei&CTByrom,eﬁ cunbl), I, IT u TII 3aK0HEI HeroTOHA, 3aK0H
COXpaHeHWs MMITYJIbCa, 3aKOH I'yka, 3akoH [lackans, 3akoH ApXMMENA; MPH OTOM pasivyarh
cloBecHYI0 hOPMYITHPOBKY 3aKOHA W €r0 MaTeMaTHIECKOe BBIPAKEHHUC;

*  pasnuyaTh OCHOBHbIC NPU3HAKH H3YHCHHBIX (u3MYecKUX MOJEINCH: MaTcpuaibHas
TOYKA, HHEPLUAIbHAA CUCTEMA OTCULTA,

e  pemath 3aa4d, UCTIONB3YA hu3MYecKue 3aKOHBI (3aKOH COXPAHEHHUs SHEPriH, 3aKO0H
BCEMHPHOTO TATOTEHHS, MPUHIUI cymeprosuua cui, [, IT u III 3akomsl HploTOHA, 3aKOH
COXpaHEHMUS MMIIYIbCa, 3aKOH I'yka, 3axon Ilackans, 3aKOH Apxumena) 1 opmynsl,
CBS3bIBAIOIIME (DH3MUECKME BEIHYMHBI (IIyTb, CKOPOCTh, YCKOPCHHC, macca Tena, IIOTHOCTh
BEIICCTBA, CWUIA, JABIEHUE, MMILY/IbC TeNa, KMHETHUEeCKas SHEPTHd, [IOTEHLMAIILHAS IHEPTUA,
Mexanupueckas paboTa, MEXaHWYECKas MOIIHOCTS, KII] npocroro MexaHm3ma, Cuia TPeHHA
CKONByKeHus], K0I(QOHUIMEHT TPeHuUsI, aMILTUTY /A, TIEPHO 1 yacToTa KonebaHuH, JUIMHA BOIHEL H
CKOpPOCTh €€ PACIpOCTpAHEHHA): HA OCHOBE aHaIH3a YCIOBHA 3a/Mavd 3arnuchIBaTk KpaTKOe
yCIIOBHE, BEIICIAT PUIMTECKUC BEITTUHEL, 3aKOHHI ¥ (POpMyJIbl, HEOOXOUMBIE [T C¢ PEIICHI,
IPOBOIMTE PACYCTHI ¥ OIICHUBATE PealbHOCTE TIOJyIEHHOTO 3HAYCHHSA (pr3uHecKON BETHUHMHEL

Y4eHHK HOJIy4HT BO3MOXKHOCTh HAYHHTHCH:

s HCIIONB30BATh 3HAHMA O MEXAHUYECKMX ABICHMAX B MOBCEJHEBHON >KHU3HH JUIA
obecrieycHns 6E30MacHOCTH IPK 00paIleHuHt C 1pubopaMy ¥ TEXHUYECKUMH yCTpOHCTBAMH, UL
COXPAaHEHHS 3/[0POBbs H COOIMONEHIT HOPM AKOJIOTMHECKOTO [OBEIEHHS B OKPY/KarOIIeH Cpesie;
IPUBOJMTE TIPUMEPBI MPAKTHICCKOTO MCIONR30BaHMs (DM3MYCCKUX 3HAHHMH O MEXaHWHECKMX
SBJCHMSX ¥ (M3MUECKHX 3aKOHAaX; MPUMEPBL HCTIOTE3OBAHMA BO300HOBJIIEMBIX HCTOYHUKOB
SHEPrHH; dKOTOTHIECKHX [OCIECTBHI HCCIEI0BAHMAA KOCMIIECKOT0 NPOCTPAHCTB;

e  pasnuyaTh TPAHHLBI NMPUMCHHMOCTH (pU3HIECKUX 3aKOHOB, IOHAMAaTh BCeOOIITHH
xapakTep (YHIaMEHTAIbHBIX 3aKOHOB (3akoH COXpaHEHHs MeXaHUYIECKOH JIHEPTHH, 3aKOH
COXPAHEHHS] MMITy/bCa, 3aKOH BCEMHPHOTO TSTOTCHHs) W OrPAHWYCHHOCTh WCIOMB30BAHNA
qaCTHEIX 3aKOHOB (3axkoH I'yka, ApXuMe/Ia 1 ap.);



«  HAXOOWTH AaJICKBATHYIO TIpe/UIOKEHHON 3ajiade hu3MgECKyr0 MOJENb, paspellaTh
npobieMy KaK Ha OCHOBE AMEIOIMXCS 3HAHUH 110 MEXAHHKE C HCIIOTH30BAHMEM MAaTEMATHIECKOI0
ammapara, TaK | I[Py IIOMOIIH METOZIOR OLICHKH.

TeroBbie BICHAS YIeHAK HAYTATCH:

«  pacIio3HaBaTh TETUIOBRIC gpieHMs ¥ OOBSACHATH Ha 06ase HMEFOLIMXCS  3HAHAM
OCHOBHEIE CBOMCTBA MITH YCTIOBHS MPOTEKAHUA yrUX aBneHwit: auddy3ns, H3MEHCHUC obbema Ten
NpH HarpeBaHAU (OXM@KIEHHH), GombIIIas CKAMaeMOCTh Ta308B, Majad CHKIMAEMOCTh XKH(KOCTEH
| TBEPABIX TEIN; TEIIOBOC PAaBHOBECHE, HCTIAPCHHC, KOHIEHCALHS, [IABICHHE, KPUACTAIIH3ALILL,
KHTeHne, BIaKHOCTH BO3MYXd, pazAYHbIe cmocofpl Termonepefadn  (TEmIONpPOBOAHOCTE,
KOHBEKIHS, H3TyIEHHE), ArPEraTHBIC COCTOSHHA BelEeCTBA, TIOTIOMICHHE 3HCPTHU ITPH HCTIIapeHui
JKHAKOCTH W BBIAENEHHE ©¢ IIpH KOH[CHCAIIMH TIapa, 3aBHCHMOCTD TeMIIEPAryphl KALCHHS OT
JTaBIIEHNS;

o OMMCHLIBATH M3yUEHHBIE CBOWCTBA TNl H TeIIOREIE SBJICHNA, WCITONMB3Ys PUIUIECKHIE
BCITHEMHBI: KOTHYCCTBO TEIUIOTHI, BHYTPEHILA SHEprHs, TEMICPATypa, YACIbHAL TEIUIOEMKOCTB
BelecTBa, YHENbHAS TCIUIOTA ILTABJICHIA, ylenpHas TCIUIOTA apooOpa3zoBanus, YACIBHAs
TeruIoTa CropaHus TOIUIHMBA, K02 HHUIMEHT TOIE3HOIO JeficTBHs TEIIOBOTO JBUTATEILL, TIPH
OIMICAHUM TIPABHIIBHO TPAKTOBATE (hu3HUECKHI CMBICI HCIIONB3YSMBIX BETHYHH, HX 0003HaUEHHA
W eMHWIE A3MCPEHNS, HAXOAHTh hOpMyIIE, CBS3BIBAIOIINC JIAHHYIO prE3HUECKyI0 BETMINHY C
[PYTHMHA BETMYUHAMH, BETIHCIATE 3paueHne QU3HIECKOH BETTMIMHEL

. aHAIM3MPOBATh CBOHCTBA TEIL, TEIUIOBBIC SBJTEHHSA ¥ TPOIIECCHI, HCTIONB3Ys OCHOBHBIC
ONOKEHHS ATOMHO-MOJIEKYJIAPHOTO yIEHUS O CTpOEHUH BELIECTBA U 3aKOH COXpaHEHHUs SHCPIUH;

e pa3IMyaTh OCHOBHBIC NPU3HAKH M3y4eHHBIX (HHU3UICCKIX MOJIeNeii CTPOEHHs ras30B,
SKUTKOCTEH 1 TBEP/BIX TEIL,

+  TPWBOJAWTH TNPUMEPE TIPAKTAYECKOTO HCTIONH30BAHNA (GU3TIECKUX 3HAHUU O
TEIIOBBIX SBICHHUAX;

«  pewarh 3a/(@ud, MCIOJBL3YA 34KOH COXPAHEHHs DHEPrHM B TEIIOBBIX nporeccax u
hopMyIBl, CBA3BIBAIOLIMC duzruCCKUE BEIHIUHbL (KOIMYECTBO TEIUIOTHI, TCMICPATYPd, yZAeIbHAas
TeNIO0EMKOCTh BEIIECTBA, Y/IeNbHAT TEIIOTa [IaBlieHusd, yAenpHas TEIUioTa napoobpa3oBaHus,
yebHas TEII0Ta CropaHis TominBa, Kod(hHUIMEHT MONEe3HOTO NeiCTBHS TEMIOBOIO JBUTaTeIs):
HA OCHOBE aHAIW3a YyCIOBHA 3a1atH AIMCHIBATH KPAaTKOE YCIOBHE, BBRUICIATE uzHUecKue
ReTMUMHEL, 3aKOHBL 1 GPOPMYIIBL, HeoGX0MUMBIE TS €C PEIICHN, IPOBOIUTE pacucThI 4 OLCHMBATE
PeabHOCTh IOMy4EHHOr0 3paueHns (QU3HUECKOH BETHYHHEL.

VyeHHK MOJYYHT BO3MOKHOCTE HAYIUTHCS:

e JCHONB30BaTh 3HAHMA O TCIUIOBBIX qBIeHHAX B TIOBCEJHEBHOHM HKMSHH LA
obecnieuecnus 6e30NaCHOCTH IIPH obparieHuu ¢ mpubopaMy ¥ TEXHUICCKAMH ycTpoicTBaMH, U
COXpaHCHHs 3[I0POBbA U OGO IEHUS HOPM SKOTOTMHECKOT0 MOBSACHHA B OKpY/Katome# cpene;
IPUBOAUTE IPUMEPEL YKONIOTHIECKIX TOCICICTBIH paboThl JBRUraTenei BHYTPEHHErO Cropatu,
TEIUIOBBIX U TH[POATEKTPOCTAHLIMH;

»  pa3nMyarh IPaHALBI [PUMEHUMOCTH  (PU3UIECKHX 3aKOHOB, TIOHUMaTh BCEOOLIMH
xapakrep (yHIaMEHTanbHBIX (U3UICCKUX 3aKOHOB (3aKOH COXpaHeHHs SHEprut B TEINOBBIX
Iporieccax) ¥ OTPaHUICHHOCTR HCIIOIB30BAHMS 9aCTHBIX 3aKOHOB,

+  HAXOJHUTH aJICKBATHYIO Ipe/yIoKEeHHOH  3azade (pU3HHECKYI0 MOJICTE, paspeliaTh
npobaeMy Kak Ha OCHOBS AMEIOLIFXCS 3HAHMH O TEIUIOBRIX SBICHHAX ¢ HCIONb30BAHAEM
MATEMATHIECKOTO almapara, Tak 1 TPy TIOMOLIA METOJIOB OLEHKH.

JjIeKTPHUECKHE B MATHUTHEIE gBJIeHHs YUeHHK Hay4dTCs:



*  pACTIO3HABATH OJEKTPOMATHHTHBIE SBIEHWS W OOBACHAT HA OCHOBE WMEIOIIMXCA
3HAHWH OCHOBHBIE CBOMCTBA WM YCIOBHS NPOTEKAHHS OTHX SBICHHUH: SICKTPH3AUMA TCI,
B3AMMOJICHCTBHE 3apsA/0B, SICKTPHYECKH TOK M €r0 MeHCTBHS (TCILIOBOE, XHUMHTECKOE,
MAarH{THOE), B3aMMOJCHCTBME MAarHMTOB, 3JICKTPOMArHUTHAS MHIYKIHL, IeHCTBAE MAarHUTHOTO
T10J151 Ha TIPOBOJIHHK C TOKOM H Ha JBMKYIIYIOCS 3aPKEHHYHO YacTHIY, JIeCTBHE DIIEKTPHYECKOTO
TI0J1S Ha 3apSHKEHHYI0 JacTHIY, SIEKTPOMArHHTHBIE BOJHEL, MPSIMONTAHEHHOE PACIpOCTPaHeHHe
CBETa, OTPaKEHWE W [PEIIOMIIEHHE CBETa, JAUCTIEPCHS CBETA.

e COCTABNATH CXEMBI DIEKTPUUYECKHX IENeil ¢ MocnenoBaTeNnbHbiM W TapajieibHBIM
COEJMHCHAEM JIIEMEHTOB, Pasinyas YCIOBHBIE 0003HAYCHHS 3ICMEHTOB SNCKTPHICCKHX ene
(MCTOYHHMK TOK4, KITIOY, PE3UCTOP, PEOCtaT, IaMIIOUKa, aMIEPMETD, BOJIBTMETP).

¢ HCIIOTB30BATh ONTHUECKHE CXEMBI U [IOCTPOSHIA N300paKEHHE B IUIOCKOM 3€PKaIIC
U cobuparolleH THH3E.

*  ONWCHIBATE M3YUEHHEIE CBOICTBA TeNl W JJIEKTPOMArHWTHBIE SBICHUS, HCIOJIB3YS
U3MYECKHE BENWIHHBL OICKTPHUECKMH 3apsi, CHIA TOKA, SICKTPHHCCKOC HAMPDKCHHE,
3IIEKTPUYECKOE CONPOTHBICHHE, YACIBPHOE COMPOTHBICHHC BEIIECTBA, paboTa 3IEKTPHUIECKOTO
MO, MOIHOCTh TOKa, (OKYCHOEG pACCTOSHWE W ONTHYCCKAs CHid JIMH3BL,  CKOPOCTH
SMEKTPOMATHUTHBIX BOIH, JUIMHA BONHBEI M 4acTOTa CBETA; MPH OMHCAHMM BEPHO TPAKTOBATH
(bu3MUCCKAit CMBICIT HCTIOTB3YEMBIX BEIHUIH, HX 0003HAUEHHS 1 SIMHUIIBI H3MCPEHHUS, HaXOAUTh
(hOpMYITEL, CBA3BIBAOLINE JAHHYI0 QH3UIECKYIO BCIMIHHY C APYTHMH BETMIHHAMH.

«  aHANM3MPOBATh CBOMCTBA TEll, JIEKTPOMATHUTHBIC ABICHUS U TIPOLECCRI, UCTIONBIY
u3MUecKHe 3aKOHBI: 32KOH COXPAHEHMUS JIEKTPHICCKOro 3apsaa, 3aKoH Oma 151 yJacTKa Lely,
3axo J[xoyisi-JICHIT2, 33KOH IPSMOJMHEHHOrO PacIpOCTPAEHHA CBETA, 3aKOH OTPAKCHH CBCT4,
3aKOH TPENOMJICHHS CBETa; MPH 3TOM DA3MyaTh CIOBECHYIO GopMyTHPOBKY 3aKOHa U €ro
MaTeMaTHYECKOE BRIPAXKEHHE.

*  TPUBOAWTE MPHUMEPHI TIPAKTHYECKOTO HCTIONE30BAHNA (pU3MICCKNX 3HAHUH O
3IEKTPOMATHUTHBIX ABJICHHUAX

*  pellaTh 3a/1a4i, UCHIOJIb3Ys (PU3UICCKIE 3aKOHEI (3akon OMa 1715 y4acTKa LSy, 3aK0H
Tlkoyns-JIeHa, 3aK0H MPSMOTUHEHHOTO PACTIPOCTPAHCHIS CBCTA, 3AKOH OTPAKCHILA CBETA, 3aK0H
MPENOMJICHAS CBETa) M (DOPMYIBI, CBS3EIBAIOLIMC dusnueckre BENMYMHBI (CHIIA TOKA,
JICKTPHYECKOS HANPDKCHME, OJNEKTPUICCKOE COTPOTHBIICHHMC, YACIBHOC COIIPOTHBIICHHE
BEICCTBA, PaboTa AIMEKTPHIECKOrO MO, MOIIHOCTE TOKA, (oKycHOE PacCTOSHUE ¥ ONTHYECKAs
CHJIA JIMH3BI, CKOPOCTb 3JICKTPOMATHMTHBIX BONH, JUIMHA BOJIHLL M HaCTOTA CBOTA, hopmynbl
pacyeTa 3J1eKTPUICCKOr0 COMPOTUBIEHHUS NPH TIOC/IE0BATEILHOM 1 [aPAILICIbHOM COSOUHEHUH
IPOBOHMKOB): HA OCHOBE AHAIN3a YCIOBMS 3ala4H 3amUChIBATL KPaTKOC YCIIOBUE, BBIACIATH
(bH3HYECKHE BEIUYMHBL, 3aKOHBL H QOPMYIIBL, He0OX0IMMBIE 7151 €€ PEeLIEHHs, IPOBO/IMTH PacyCThl
U OLICHHUBATH PEATEHOCTS IOyYSHHOI0 3HAYEHHSL (U3UIECKOM BEIIUIHHEL

VyeHuK NOJdy4HuT BO3MOKHOCTE HAYUUThCH:

e HCHONB3OBATH 3HAHKSA 00 HIEKTPOMATHUTHEIX SBJICHHAX B TOBCEAHCBHOM XU3HHA JULA
obecreueHus OE30MaCHOCTH IPH 06pAILEeHUH C IIpubopaMy U TEXHUYCCKUMH yCTPOMCTBAMH, UL
COXpAHEHHs 3710POBbs H COOIIONCHMs HOPM 9KOJIOTHISCKOro NOBEACHHA B OKpY’KarOILEH Cpere;
TIPHBOMTE IPHMEPBI BIASHEL JNEKTPOMArHUTHBIX H3TydeHUil Ha KUBbIE OPTAHU3MBI,

+  pa3nH4aTh TPAHWIEI MPHMEHMMOCTH (pU3HUSCKUX 3aKOHOB, IIOHMMATh BeeoOmuMH
xapakTep (yH/JAMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHMS 3NIEKTPHIECKOTO 3apsga) H
OrpaHMYEHHOCTh HCIOMB30BAHMS YACTHRIX 3aKOHOB (3axon Oma mnis ydacTka LenH, 3aKOoH
Ixoyna-JIeHna u ap.);



«  HCIOITB30BATh TPHEMBI TIOCTPOCHHA u3ITIecKnX Mojesielt, ToucKka 1 (hopMyJTHPOBKA
JIOKA3aTeNbCTB BBIIBHHYTHIX [MNOTE3 W TEOPETHHIESCKUX BHIBO/OB HAa OCHOBE OSMIIMPUYECKH
yCTaHOBJICHHBIX axToB;

e  HAXOIUTh AJCKBAaTHYIO npemloxcem{oﬁ zajaue (PU3UUECKYIO MOICIDb, paspemars
npobnemMy Kak Ha OCHOBE WMEHOIINXCA smapuii 06 JMEKTPOMAarHWTHBIX ABIEHHAX C
JCHOTTB30BAHNEM MaTEMATHIECKOTO anraparta, TaK U TpH TIOMOTIH METOJIOB OLIEHKH.

KganToBbIe SIBJICHHS VyenuK HAYYUTCH:

s pacmo3HaBATH KBAHTOBLIE SBIICHUA H 0B BsICHATE HAa OCHOBE HMEFOIIAXCA 3HAHUN
OCHOBHBIE CBOJCTBA MM YCIOBHA [POTEKAHUS THX SRIICHMI; €CTECTBCHHAA W WUCKYCCTBCHHAS
PaIMOaKTHBHOCTD, O, B- 1 y-M3MydEHU, BO3HMKHOBEHHUE JIMHEHYATOrO CIIEKTPa W3NTyUIeHus aToMa,

«  ONWCHIBATH H3YYEHHBIE KBAHTOBBIC SBJICHHS, UCTIONB3YsA QU3HICCKHE BEJIAUWHBI:
MACCOBOE HHCIO, 3apsAa0BOe HHCIO, TieproyL MOIypacaza, saeprusi GOTOHOB; TPH OIMMCAHUH
[IPaBIIBHO TPAKTOBATE hu3HHCCKII CMBICT HCITONB3YEMBIX BEJTHHHH, HX 0603HAIEHMS ¥ CAUHHIIBI
M3MEPEeHHs; HAXOHTh (hopMyIIEL, CBA3BIBAIONIME JAHHYIO (DHU3UIECKYIO BEMMINHY ©
IPYTMMH BEITIMHAMA, BBIYUCIATE 3HAUCHHE u3MUECKON BENMTHHEL,

¢  AHANM3UPOBATH KBAHTOBBIC JBJIGHWSI, HCTIONE3Ys (QU3AICCKAC 3aKOHbI ¥ TIOCTYNATHL
3aKOH COXPAHEHWs SHEPTHH, 3aKOH COXPaHEHUS 3IIEKTPUIECKOTO 3apsa, 3aK0H COXPaHCHUSA
MACCOBOTO UHCIIA, 3aKOHOMEPHOCTH W3NydeHHs W TIOTJIOmCHNS cBeTa AaTOMOM, TIpH 3TOM
pasnuuaTh CIOBECHYIO dopMyIUPOBKY 32KO0HA 1 ero MaTeMaTHYECKOe BRIPAKCHHUC,

e  pa3uyarb OCHOBHBIC MpU3HAKY [aHeTapHOH MOJenH aTOMa, HYK/JIOHHOH MOJCIH
aTOMHOTO AApa;

s MPHUBOJMTL HPHUMEPHI IPOSIBJICHUs B TIPHPOAS M TPAKTHUECKOTO MCTIONTB30BAHMS
paMOaKTUBHOCTH, AACPHBIX ¥ TEPMOAICPHBIX peaxiui, CTIEKTPAIBHOTO aHaIIN3a.

VyeHNK M0AYYNT BO3MOKHOCTD HAY4YHTbCH:

e JCIIONL30BaTh IOJNyYeHHbIE SHAHWA B IOBCCIAHEBHOH JXKM3HHU IIPH obpameHuy €
nmpubopamMu | TeXHIYECKAMH YCTPOUCTBAMH (caeTanK MOHM3MPYIOUIHX qacTHIL, NO3UMETD), AN
COXpaHeHHs 37I0POBLT 1 CcOGIIOIEHIA HOPM SKOJIOTHHEECKOTO MTOBEJICHHS B OKpYKaKOMeH CPEne;

«  COOTHOCWHTH DHEPTHIO CBSI3M aTOMHBIX sep ¢ Ae(eKTOM MAcChL;

¢  TIPUBOJMTH NPHUMEPEL BIIMSTHUSL PAJHOAKTUBHBIX p3IyueHuil Ha XKUBBIC OpraHU3MBI;
[OHMMATH TIPUHLII JACHCTBIL [03MMETpa 1 Pasiidars yCloBHi ero MCIOIBL30BaHMA,

s  OHMMATH YKOIOTHHECKHE npo6ieMel, BOSHUKAIONIIE TIpH KCIIOB30BAHMH ATOMHBIX
3EKTPOCTAHIINIA, ¥ TTYTH peLICHuUs ITHX mpo6ieM, IepCTeKTHBEL ACIIONL30BAHMS YIIPABISIEMOTO
TEPMOSIEPHOTO CUHIC3a.

Copep/xaHue NporpamMmbl BHEYPOUHOH AeATeILHOCTH
o pasaenaM (u3uKH Mo Touke PocTa

Beeaenue(S 4)
. (u3pka Kak Hayka M OCHOBA eCTECTBO3HAHUA. JKCIEPUMEHTAIBHEIA  XapaKTcp

usury. PHUIMIECKUE pelIM4YMHBl M MX M3MEPCHHC. Cpsizu Mexay Pu3HueCKUMU BeNMYMHAMU.
Hayubiii METOJ TO3HAHMA OKPYKAIOMIETO MHpa: SKCIIEPMMCHT — THIOTE3A — MOIENb —
(BBIBOIBICPABHCHUA C yuéToM IpaHHIl MOJENH) — KpI/I‘IepP[aIIbHI:Iﬁ skcIepuMeHT. PHU3IecKad
TEOpHI. [Ipu6mKEHHBIH XapaKTep (pu3MUECKUX 3aKOHOB. Mo/iepoBaHie ABICHHAH 1 00BEKTOB
npupofEl. Pomb MaTeMaTHku B (DU3HKE. HayuyHoe MHpPOBO33PEHAC. [omsTtie 0 (QU3MIECKOH

KapTHHE MUPA.



Mexanuka(65 1)

- Knaccuveckas MEXaHHMKa kak  (yHIaMCHTAlbHAA uznuecKas
TEeopHsi. I'panuIbl eé TPUMEHUMOCTH.
KunemaTuka.

. Mexanudeckoe IpuwkeHue. MatepuanbHas TOHKa. OTHOCHTETEHOCTE MEXAHWYECKOTO
ewxenys. CucTeMa OTCuETa. Koopmnartsl. ITpoCTPaHCTBO M BPEMA B KJIACCHIECKOM MEXaHHUKC.
PayiycBEKTOp. BEKTOp MEpeMCIEHUA. CKOpOCTb. Y CKOPEHHUE. TpamoMHEHOe JBIKSHHE C
HOCTOSHHEBIM yokoperuem. CBOOOIHOE MALCHHIC ten. J[BIOKeHHE TeNa 110 OKPYHKHOCTH. Vrnosas

ckopocTh. LIeHTPOCTPEMATEIBHOE YCKOPEHHE.

KunemaTuka TBEPIOTO TeJa.
- TlocrymarenbHoe JIBHKCHHE. BpanarensHoe JBAKCHUE TBEPOTO TeNa. YTIoBai W

JUHEeHHas CKOPOCTH BpaICHHA.

JuHamMuKa.
- OcuHOBHOE yTBEP)KICHHE MEXaHNKH. TlepBbiit 3aK0H HpIOTOHA. HueprmansHbIC

cucTembl orcuéTa, Cuna. CBsisb MEKAY CHJION M YCKOPEHHEM. Bropoii 3akod HproTOHA. Macca.
TIpHHLHAI CYHEPIO3UIMH CHIL. Tperuit 3axoH HproToHa. [TpuyHIAI OTHOCHTENLHOCTH Tanunes.

CuJsl B IpHpOJIE.
- Cua TATOTEHMsSI. 3aKOH BCEMHPHOTO tsrorenus. IlepBas KOCMHUYCCKad CKOPOCTE.

CrIbl TAXKECTH H Bec, HeBECOMOCTb. Cuuta ynpyrocTu. 3aKoH T'yka. Cuiibl TPCHHUS.

3aKoHbI COXPAHEHHs B MeXaHHKE.
- Vmmoymec. 3aKOH COXPaHEHMs MMITYJIBCA. PeakTyBHOE HBHXeHHE. Pabora CUIbL

KugeTHueckas dHEPTHA. [MoTeHUaTbHas YHEPTHA. 3aK0H COXpaHCHUA MEXaHWYECKOW DHEPruu.
VCHonb30BaHMe 3aKOHOB MEXAaHUKH T 0OBSICHEHUS [BMKCHHUA HebecHbIX TE U Ul pa3BHTHA
KOCMHYECKHX MCCIIE/IOBAHNUI.

Craruka.
. MomeHT cuibl. YCIOBHUA PABHOBECHS TBEPAOTO Tena.
- JlaGopaTopubie padoThl
- Vsydenue [BWXKCHUA TEI IO OKPY/KHOCTH TIOA JCHCTBHCM  CHIIBI TSOKSCTH |

YIPYTOCTH.
- CoxpaHeHue MEXAHUUCCKOH JHEPrUy [PH ABIKSHUH Teld IOA feficTBHEM CHIL

TSKECTH U yIPYTOCTH.
MoaexysipHasi QH3HKA. Tepmopunamuka(30 1)
OCHOBBI MOJIEKYJISIDHON (PH3HKH.

-  B03HUKHOBEHHC ATOMHUCTHYECKOM ~ TMIOTE3pl  CTPOCHHMA BeuiecTea Mo €€
KCTIEPUMEHTATBHBIE JI0Ka3aTehCTRA. Macca u pasmepsl MoreKyll. KomnaecTBo pemecTsa. MoIe.
Ioctosuuas Asoraapo. bpoyHOBCKOE neuxerne. CHITBI pzapMoeiicTBus Monexyn. CTpoeHHe
ra3000pa3HBIX, KUANKAX K TBEpABIX Tenl. TenmoBoe ABYKEHNC MorneKkyln. Mozierns HjieanbHoro rasa.
['paHHIBEl IPHUMEHAMOCTH mozenn. OCHOBHOE ypaBHCHHE MoneKynpoo—KHHeTmecmﬁ TEOpHH

rasa.



Temnepatypa. JHeprusi TeNJ10BOro0 ABHKCHHI MOJIERYII.
- Temnoroe papHoBecue. OTpefieneHUe TEMMEPATYPHI. AGcomoTHAs TEMIEPATypa.

Temreparypa - Mepa CPEHCH KHMHETAIeCKOM SHepruy MoIeKyL. M3MCHEHHE CKOPOCTEH IBHKCHHA
MOJIEKYJI Ta3a.

Vpasnenne cOCTOSIHUA HIEATHHOTO rasa.
- VYpaBuecHue Menneneesa-Kianeipona. ['a30BEI€ 3aKOHEL.

TepmoaHHAMHKA.
- BuyTpeHHAS OHEPrHi. PaGora B TepmonuHamuke. KomMuecTBO - TEIUIOTHL

TerioémMKkocTs. 11epBbIil 3aKOH TEPMOAUHAMHAKH. Usonpoueccrl. VI30TepMbl Ban-iep-Baanbca.
AnmnabaTHBI MPOLECC. Bropo# 3aKkoH TEPMOIMHAMUKA: CTATUCTMUECKOE WCTOIKOBAaHHE
HEOOpPaTHMOCTH TIPOLECCOB B TIPUPOAS. Tlopsmok # xaoc. TeroBble JBUTaTENH: IBUTATEID
BHYTPCHHEIO CTOpaHHs, HH3CIb. X ONOMUIBHHK: YCTPOHCTBO M IPHHITHIL meictms.  KITJL
IBUTATENEH.

- TIpo6nemsl SHEPTETUKH ¥ OXpana OKpPYXKAIOUIEH CPEIBL.
BiauMHoe NpeBpalieHue KuaKocTeii u razos. TBépasie TeaA.
- Mojens CTPOSHNUS XKMIKOCTCH. [ToBepXHOCTHOE HATAKEHHUE. Wcnapenue # KUIIEHHUC.

HacpiieHHbli nap. BnaxHuocrs BO3AYXa. Kpuctaummyeck1e u amMopGHbIC TENA. Mopenu cTpOeHUsS
TBEP/IBIX TEI. MexaHnuecKre CBOMCTBA TBEPHBIX TEIL [TrapneHre ¥ OTBEPICBAHHE.
- YpaBHEHHE TEIIOBOTO fananca.

JIaGoparopHbie padoTel
- OmstHas npoBepKa 3akona 'ei-Jloccaka.
- OrmbITHAs TPOBCPKA 3aKOHA Boiins-MapuoTTa.
- H3mepeHue MOYIIsl yIPYTrOCTH PE3UHBI.

DAEeKTPOANHAMHKA. JeKTPOCTATHKA. (45 1)
- DjexTpuduYecKud  3apil  H JJIEMEHTAPHBIE ~ YACTHUILBL. 3aKOoH  COXpaHeHHA

SIEKTPUYECKOrO 3apsfa. 3akoH Kyrnona. DleKTpuyecKkoe moJe. HanpsokeHHOCTB JNEKTPUYIECKOT0
10715, TIPHHIMI CYNEPIO3HLIKMH noteit. ITJPOBOIHUKH B 3JIEKTPOCTATHICCKOM IOTIC. JIu3JIeKTPUKH
B DJEKTpOCTaTHYEeCKOM  TIOJC. [Momapuzauus  JAUBICKTPHKOB. TIoTEHIHAILHOCTE
HIEKTPOCTATHIECKOTO IO Tlorermuman SIeKTPHIECKOT0 MOJLA. Pa3nocTh TOTEHITHATIOB.

- DnexTpoéMKOCTh. KOHJIEHCATOPEL. DHeprus dNEKTPUIESCKOro NoJid KOHJIEHCATOPa.
TlocToSIHHBII IeKTPHYIECKHH TOK.
- (Cuna Toka. 3axoH Oma jis y4acTKa LICIH. ComporusieHue, DNEKTPHYECKUS LCIH.

TlocnemoBaTeIbHOE B napannem:noe COeTUHCHNC IIPOBOHHKOB. Pabora ¥ MOIIHOCTE TOKA.

- DIeKTpOJBHKYIIAL CHNIa (DJ1C). 3axon Oma s TIONTHOM 1IeTIH.
JIeKTPHUECKHUIl TOK B PA3IUIHBIX CPe/ax.
- DIeKTpHUYECKHH TOK B MeTalllax. 3aBHCHMOCTE COTPOTHBICHHS OT TEMIEPaTypbl.

CRepXIpoBOXAMOCTE.  110MyIPOBO/HIAKH. CobcrReHHas M TPUMECHas —MPOBOJMMOCTH
[10IIyIIPOBOIXHHKOB, P-N-TIEPEXOL. TToMyIPOBOAHMKOBBIH [0, TPaH3UCTOP. DNIEKTPUUSCKHH TOK

B JKIIKOCTSAX. DIEKTPHUCCKHUI TOK B BAKyyMC. DeKTpHYECKHH TOK B Tasax. ITna3ma.



JlaGopaTopHbIe padoThl

I/Isyqemfe ocnenoBaTeIbHOT0 H riapannenmoro COEMUHECHH

b HpOBOIIHIfIKOB

Hsmepenne D/1C 1 BEYTPCHHETO CONPOTHBIEHMS HCTOTHUKA TOKA.

OH}]G,JI@IIGHI’IG 3apAna JEKTPOHA.

Tema ypoka

HMcmoib30BAHAE pemonanbﬂoro KOMIIOIEHTA B M3y4eHHH Kypca

(pU3HKH

PernoHajibHOE COiePIKAHME
n3y4yaeMbIX BONPOCOB

CpobomgHoe  TajgeHue  TelL. JIBWKeHHe

3amad.

IefCTBUEM CHIIBI TPCHHUA. BpemHoe BO3ACHCTBHC
CHITBI TPEHHA Ha MEXaHUIMBI IpeApHATHI B
r.Yuansl

Telna,
GpOIEHHOr0 MOX YIIoM K TOpHU30HTY. PemeHne

Cwna TpeHus M COMPOTHBICHIT. JIsuoxeHue Tela noa

I'paBiMeTpHYecKas pasBe/ika MOJTE3HBIX
HckomaeMpix B Pectt. banikopTocTaH

Bpemioe BO3ICHCTBHE CHIIBL TPEHHA Ha
MeXAHW3MBI IPE/IIPASTHHA B I'.YHaIbl

OCHOBHEIE TOIOKEHHA MEKT 1 BX OTBITHBIC
ro/ITBEPKACHHAA. XapaKTCPHCTHKH MOIEKYIL.
Penrenue 3a7ad. 3aBHCHMOCTh CTCIICHH 3arpsA3HEHUA
BO37yXa OT BbICOTHI B I Yuaisl

ypa‘BHeHHC COCTOSHHAS UIeaJIBHOTO rasa.

3aBHCAMOCTD CTEIICHH 3arpA3HCHUA
BO3/lyXa OT BHICOTEI B T. Vyanel

TIpuMeHEHHE OCHOBHBIX 3aKOHOB MKT na
IpOM3BO/ICTBAX TOpOaa Yuaibl

TemioBble IBUraTeH U OXpaHa OKpyUKatomieH cpeapl.

PaboTa B TepMOAMHAMHUKE. BHYTPEHHAL

SHEpPTHs HJeaTBPHOrO Ta3a. KonugecTBO TETIOTHI.
Wcnomp30BaHUE KPUCTATIIOB 1 amMOp(HEIX TEII B
TPOMBITIICHHOCTH Pecry6imku banrkopTocTaH

KpucTaniniecKue CROICTBA TBEPABIX TEIL.
3acopeHue OKpYKaIOMIEH CPETBI oTpaboTaHHBIMA
MaTepHaIaMy C 3aJaHHBIMH CBOMCTBAMH.

DeKTPUYECKUi 3apias. 3aKOHbI COXPaHCHHS
3JIeKTPHYECKOro 3aps/ia. PemeHue 3anad.
CraTHuecKoe dIeKTPHICCTBO 1 MpaBhila Th na
IpeAIpUATHIX T0POAa

DNEKTPHUIECKOE none. HanpsKESHHOCT

BJ'ICKTPH‘:IECKOI‘O TIOJIA.

TeIUIOBbIE ABUIATENH U KOJIOTHA
Pecny6inuku bamkopTocTa

McTIone30BaHNC bt

amopdHBIX TGN B TPOMBIILICHHOCTH

KPUCTaJITIOR

Pecny6nuiky BamkopTocTaH

3acopeHue OKpYKalOLIEH CPEIBI
oTpaGoTaHHBIMK MaTEpHanaMu ¢
3a/[aHHBIME CBOMCTBAMHU.

CraTH4ecKoe 3JIEKTPUUECTBO A IpaBuia
TH Ha npeanpuATHAX ropoaa

DJeKTPUYECKHE TONS B T. Y HalIbl

3axon OMa Jiisi OIHOH LIeTH.

DeKTPUECKUH TOK B pacTBOpax U pacmiaBax
TIPUMEHCHHUS Ha IPOM3BOACTBE B I Vaansl

BHBKTqueCKHﬁ Tok B razax. MoHmM3anusl
aTMOC(EpPHOTO BO3MYXa. InekTpoGUIBTPEI HA

IpENPHATHIX PeciryGiiky baukopToCTaH

JNEKTPONHUTOB. BHCKTPOJ'IPIS, ero 3aK0oH ¥ TEXHUICCKHC

[TprmMeHEeHHE pazIHIHBIX BUZIOB
KOHIEHCATOPOB Ha MPOH3BOACTBAX Pb

SJ'IE',KTPOJII’IB, ero 3aKoH H TEXHHUIECKHC
HpHMSHGHH_H Ha IT[JOI/I3BO,IICTBG BT. YUasl

DrexTpoQUIBTPE Ha IPEIPHATHAX
Pecriy6nmky BaukopToCTal




TemaruuecKoe MJIAHHPOBAHUE

Tema pazfena

Kon-8o
YacoB

Kon-Bo
na6op.pab

Bremenue

MexaHuKa
-KMHeMaTHKa
-IWHaAMWKa

-CHJTBI B TIPUPOJIE
-3aKOHBI COXPaHeHUs
-CTATHKA

65
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MorexynsapHas Gu3nKa. TepMOMHAMHKA. ~OCHOBEI MOJIEKYISPHOH
(hu3MKH, TEMITEPaTypa, JHEPTHA TENIOBOTO JBWMKEHHUA MOJIEKYI -
ypaBHEHME COCTOSHMSA HCATBHOTO rasa -TepMOJMHAMHUKA -
pEAITbHBIC Ta3bl.

YKMaKOCTH M TBEPABIE TCIIA

30

e
1+1d.on

4

-

DneKTpoAHHAMHKE

-3JIEKTPUUECKOE T10J1E -[OCTOSHHBIH SIEKTPUUECKHH TOK -
3IEKTPHYECKHH TOK B

pasIMUHBIX CPEAAX

45
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