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CraThd 14 m. 5 ®3 «O0 00pa3oBaHHM

Conepianne 00pasoBaHys B KOHKPCTHOM QY omnpenensercs 06pa3oBaTeIbHOH IpOrpaMMOin
(oGpazoBaTeIbHBIMU IPOTPAMMAMH), yTBEPIKAAEMOH 1 peamuzyemoii 31uM OV caMOCTOATEIBHO.

OcHoBHasi 06pa3oBaTe/lbHas TpoOrpaMma B HAMEFOIIEM TOCYIapCTBEHHYHO aKKPCIUTAIHIO oy
paspa0aTpiBaeTCs Ha OCHOBE COOTBETCTBYIOIIMX IPUMEPHEIX OCHOBHBIX 00pa3oBaTEIBHBIX
mporpaMM  H  JIOJDKHA oGeciednBaTh  JOCTIKEHHE  00ydaroruMucs (BOCTTMTAHHHKAML)
pe3yIBTATOB  OCBOGHMS  OCHOBHBIX 00pasoBaTeNbHBIX  I[POTPaMM, yCTAHOBICHHBIX
cootrerctayromumi ®IOC.

Crarps 9 m. 6 ®3 «O06 o6pazosanun»

Ocuogble 001e00pa30BaTENbHEIC MPOrPaMMBbL HAYATHHOrO OBIIEro, OCHOBHOTO OOmEro H
cpemHero (MoHOro) obmero obpasoBaHus 00ECTICUNBAIOT peanuzario ®TOC ¢ yueToM TUTa 1
puga OV, 00pa3oBaTeIbHBIX noTpebHOCTEH M 3anpocoB 06ydaroIHXcsl, BOCIMTAHHHKOE
BKJTEOUAOT B ce6s yaeOHBIH TIIaH, paboune MPOrpaMMBbI yueGHBIX KyPCOB, TIPEIMETOB, JTUCTIHTIIINH
(Momyne#) ¥ JpYTHC MaTCpHAIBL, 0BeCIeuMBAIOIIHE  AyXOBHO-HPABCTBEHHOE ~ PAsBHTHC,
BOCITHTAHHE ¥ KA4CCTRO TIOATOTOBKH 00YUarOMUXCA,

Crarba 32 m. 2 ®3 «O0 odpazopannmn»

K xommerenman OY OTHOCHTCA paspaboTKa M yTBCPHKACHHE pabodux mporpamMMm y4eOHBIX

KyPCOB ¥ AMCIUILTHH (moyrnei)

duzuka. [oscHureabLHas 3anMucKa.

IIporpamma 1o Qu3KKe /s KNaccos cocrapnena B cootBercTBum ¢ DesiepanbHpIM 3aKOHOM
00 oOpazoBaHuK B Poceuiickoit @epeparmu (oT 29.12.2012 N 273-@3 (pen. ot 29.07.2017)),
tpeboBanuamu  DeaepalIbHOIO roCyapCTBEHHOrO 00OpasoBaTENbHOIO cTaHjapra CpeaHero
obmero obpazosanna (@I'OC COO0); TpeboBanusaMU K pe3yabTaTaM OCBOCHMS OCHOBHOM
06pa3oBaTeIbHON IIPOrPaMMBbI (TMYHOCTHBIM, METANPEAMCTHBIM, IPEAMETHbIM); OCHOBHBIMH
NOJXOAAMH K DAasBUTHIO W (OPMMPOBAHUIO YHHBEPCAITBHBIX yaeOHBIX JeHCTBAR (YY) s
cpezsero oowero obpazosaHus, C IPOrpamMMON A7 crapumei wxosst 10-11 xnace I MaxuIies.
CobniofieHa TPEEMCTBEHHOCTH  C denepaibHBEIM - TOCYJaPCTBEHHRIM 06pa3oBaTENbHEIM
CTAaHJAPTOM OCHOBHOTO o0iero 00pa3oBaHus; yYUTHIBAOTCH MEIKIPEAMETHBIC CBA3H, @ TAKKS

BO3PACTHEIC M TICHXONOTHIECKHE 0COOSHHOCTH IMIKOIHHUKOB.
Mzyuenue GUIMKH HA IAHHOM dTane uzMuecKoro 06pasoBaHms HANPABICHO HA NO0CTHIKEHUE

CAeTYIOLIHX HesTei:

oceoeHye 3Hanuii 0 METOIaX HaydHOTO NO3HAHMA TIPHPOJIBL; COBPEMEHHOH du3nygeckoil KapTHHE
Mppa: CBOHcTBaX BeIlCCTBA M [ons, TPOCTPAHCTBEHHO-BPEMCHHBIX 3aKOHOMEPHOCTAX,




JMHAMAYECKHX W CTATHCTHHECKHX 3aKOHAX TPUPOXEI, DJIEMEHTapHBIX gacTUlax H
yHIaMEHTAIBHBIX B3aMMOJIECTBHAX, CTPOSHIUH H DBOJIFOIIHNH BeenenHoil; 3HaKOMCTBO C OCHOBaMH
(pyHIaMEeHTaNBHBIX u3maeCcKuX TEOpHil: KITACCHIECKOH MEXAHHKH, MOIIEKY IAPHOKHAHETHIECKOH
TeopuH,  TCPMOJAMHAMHUKH, KIACCHIECKOM  2JIEKTPOAMHAMIKH, CIELIMANBHON  TCOPHH
OTHOCHTETLHOCTH, KBAHTOBOH TEOPHH;

ognadenlie VMeHUAMY TIPOBOIHUTH HaONIoNeHUs, IUIAHUPOBATH M BBHIOIHATH 9KCIICPUMEHTBI,

o6pabaTeIBaTh Pe3y/IbTaTHI W3MepeHHil, BEIIBAraTh THIIOTE3E H CTPOHUTE MOJIeNTH, YCTaHaBIMBaTh
TIPaHHIB] MX TIPHMEHAMOCTH;
npuMeneHue 3HaHUl o QU3NKE [T o6 BLICHEHW SBIeHHH PHPO/IBI, CBOHCTB BEIIECTEA, TIPWHIATIOB

paboThl TEXHAYECKAX YCTPOKCTB, peIieHus PusrgecKkux 3aad, CAMOCTOATEIHLHOTO nproOpeTeHns
Y OLCHKH [JOCTOBEDHOCTH HOBOH pHdopmaumy  QU3NIECKOTO COACPIMAHMA, HCTIONE30BAHAA
COBpEMEHHEIX HH(OPMAIMOHHBIX TeXHOJIOT il U IIOMCKA, IIepepaboTKi ¥ NPEIbABICHIA yueOHoH
¥ HAyJHO-TIOIYJIAPHOH padopManui 110 QU3NKE;

pazeumue _no3HaAsaimenbHulx UHMEPECOE, UHMENLEeKMYANbHbIX U MEOPYECKUX cnocoGHocmel B

mporecce penieHus (U3MHYECKuX 3anad H CaMOCTOSTENFHOr0 TPUOOPETeHH HOBBIX 3HaHWiA,
BBIMOTHEHUS KCTIEPUMEHTATIBHBIX HCCIEIOBAHNM, TIOJTOTOBKH JOKIAO0B, pedepaToB U APYTHAX
TROpUYECKHX PaboT;

goCnumanue IyXa COTPYIHNYECTBA B MPOIIECCe COBMECTHOTO BBLIMOJTHEHUS 337124, YBOKUTEIHHOTO
OTHOIICHHS K MHCHHIO OMITOHEHTa, 0OOCHOBAHHOCTH BBICKA3LIBAEMOM TO3WIMH, TOTOBHOCTH K

MOpATBHO-3THUECKOH OLCHKE HCIONB30BAHKA HaydHBIX JOCTHKCHUH, YBAXKCHUS K TBOPUAM HAYKH
¥ TEXHMKM, 00ECTIEMBAIOIIMM BEIYLIYO POIb (bu3MKH B CO31AHUH COBPEMCHHOTO MUpa TEXHUKM,

JCHONB30BAHIUE NPUOOPEMEHHbIX SHAHUT U vyl AT PEIICHHUs IPAKTHYECKHX, JKU3HCHHBIX 3a/a1,
PAIMOHAILHOTO IPUPOIOTIONIB30BARMS 1 3aIIMTH] OKPYKAIOIeH Cpeibl, 00ecTe eHus 6e3011acHOCTH

JKM3HEIEATENBHOCTH YEOBCKa i 00IIECTBA.
JlocTHoKeHUE ITHX 1e1eil ofecneunBaeTcs peneHneM Cae1youux 3a1at:
-obecrneueHne COOTBETCTBHUS OCHOBHOM obpasoBaTenbHOH  TPOrpamMMel
Tpe6oBanmaM DefepambHOTO roCyJapCTBEHHOTO  00pa3oBaTeNkHOrO cTaHjaprTa
oCHOBHOrO  00mero 06pasoBaHus;
_obecieuenne HPHEKTHBHONO COUeTaHUs yPOIHBIX BHEYPOUHbIX (HOPM OpraHM3aluH yaeOHBIX
3aHsATUI 10 QPU3MKE;
-OpraHU3alMI0 MHTEIICKTYalbHbIX COpeBHOBAHMH, TPOCKTHOH H yaeGHO-HCCIE10BATENbCKOM
NeSTENEHOCTH,
—CONMAaNBHOE ¥ yIeOHO-MUCCIe0BATCIBCKOC MpOSKTUPOBAHHKE, MPoQeccroHanbHas OpHEHTAIHA
00 y4JArOIIMXCA,
-COTpyNHMUECTBO ¢ 0a3OBBIMH NPEANPUATHIMY, — YIPSKACHHAMA npo(eccHoHaNBHOTO
06pa3oBanus, NCHTPAMU npodeccHoHaIbHOM paboTsl;
-COXpaHeHHE M YKPEIUICHHE (DH3MUECKOr0, MCHXOJNOTHHECKOro M COLMATIBHOTO 310POBBA
oGyuarouuxcs, 0decneeH1e ux Oe301acHOCTH.
TLiaHupyeMbie Pe3yIbTaThl 0CBOCHMUS yuefHOr0 mpeaMera.
JIM4HOCTHBIE Pe3yIbTAThI
e TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BHTHIO H caM000pa30BaHKIO, K OCO3ZHAHHOMY
BHIOOPY M TIOCTPOCHHUIO aTBHEHIIeH HHIABHIYalbHO TPACKTOPUH o6pasoBanus Ha 6ase
OpHMEHTHPOBKH B MHDPE npodeccuit ¥ TPOPECCHOHATBHEIX TpeNnoYTeHHH, ¢ YIETOM
YCTOMYMBEIX TIO3HABATENbHEIX HHTCPECOB.



+  CdopMHPOBAHHOCTb OTBETCTBEHHOTO OTHOLICHHA K YYEHHIO; YBAKUTENBHOTO OTHOMIECHHS

K TPYAY.

+  CdopMUPOBAHHOCTH LETOCTHOTO MHPOBO33PCHIAA.
e TOTOBHOCTH M CIOCOBGHOCTh BECTH AWANIOT C APYIMMH JHOABMH M JIOCTHTATE B HEeM

B3aMMOTIOHMMaAHUS

MeTanpeaMeTHbIe Pe3yIbTaThl

IIpu u3ydeHnH y1eGHOT0 IPEAMETa 00y4aronuecs: yCOBEPIICHCTBYIOT IpUOOpPETEHHBIC HA
[ICPBOM YPOBHE HaBLIKH DabOTHL C pagopmanmeii W mononHsT ux., OHE CMOTYT pabotats ¢
TEKCTAMI, TPEOOPA30BLIBATE H HHTEPIPETHPOBATE CONCPHAILYIOCH B HHX HHGOPMALHIO, B TOM
YHCIIe:

+  CHCTEMaTH3MPOBATH, COMOCTABIATH, AHAIM3MPOBATE, 06061aTE ¥ WHTEPNPETHPOBATH

MH(}OPMALHIO, COIEPKALIYIOCT B FOTOBBIX H(QOPMALHOHHEIX 00BEKTAX;

e BBINENATH TUIABHYIO W W3OBITOTHYI0 HHPOPMAIMIO, BEIIOTHATE CMBICIIOBOE CBEPTHIBAHHE

BBIICTCHHBIX (aKTOB, MBICIEH; IPEICTABIATE HH(bOPMALHIO B CHKATOH CIOBECHOH popme

(B BHE TUIAHA WA TE3WUCOB) U B HarJISIHO-CUMBONUYECKOit dopme (B BHIE Tabmui,

rpadUUYECKHX CXEM M THarpaMM, KapT MOHSTHI — KOHIIENTYAIBHBIX JHATPaMM, ONIOPHBIX

KOHCTIEKTOB);

e 3arOTHSTH ¥ JOMONTHATE TabJHUIE], CXEMbI, HATPaMMBl, TEKCTBI.

O6yuaromuecs TpUOOPETyT OMbIT [IPOEKTHOM JIeATENbHOCTH, PasOBRIOT CIOCOOHOCTh K
[OMCKY HECKOTBKMX BApPHAHTOB PelICHUH, K NOMCKY HECTaHAAPTHRIX peLIeHUi, MOMCKY H
OCYIIECTRIICHUIO HAH00/16e MPUEMIIEMOTO PEIICHHA.

Perynatusabie YY/{

1. VMeHHe CaMOCTOSTENbHO OMPEAEHATh LSIH oByueHus, CTaBUTb W (HOPMYJIMPOBATH
HOBEIE 3a71auU B yueOe U MO3HABATEIBHON NCATECBHOCTH, PA3BUBATE MOTHBEI ¥ HHTEPECH! CBOCH
[103HABATCIILHON AEATCIBHOCTH. O6y4arouMicsa CMOXKET:

¢  aHAIM3MPOBATL CYIIECTBYIOIMEC U IUIAHMPOBATH Oyayume 00pa3oBaTelbHBIC

PE3yIBTATHL

s WIEHTH(QHUIHUPOBATE COOCTBEHHEIC poOIeMEI M OTIPEENIATh IVIABHYHO npobieMy;
*  BLIIBWTATH BEPCHH PCUICHHA MpPOOIEMEL, hopMynMpOBaTh THIOTE3bI, MPEABOCXHUILATE

KOHEUHBIH pe3ylIb1aT;

e CraBuTh LENb JCATEIBHOCTH HAa OCHOBE OIpENe/ICHHOM MPOBIeMbl U CYWECTBYHOIIIX

BO3MOKHOCTEH;

+  (opMmynupoBaTh yueOHBIC 3a7auM Kak IIaTH JIOCTVOKEHMS TIOCTaBICHHOM IEIM

JIEATSIbHOCTH,;

e 0BOCHOBHIBATD LIEICBIE OPUEHTHPBI 1 IIPHOPUTETbL CCHLIKAMHU Ha LEHHOCTH, yKa3blBas
06OCHOBBIBAS JIOTHIECKYHO TIOCICI0BATEIBHOCTE HIATOB.

7 VmMeHHE CAMOCTOATENBHO IUIAHUPOBaTh MYTH MOCTHKCHHS meneii, B TOM 4YHCIC
aIbTEPHATHBHEIC, OCO3HAHHO pEI6HpaTh Haubonee dHPEKTHBHBIC criocobB1 perieHns yueOHbIX U
o3HaBATENbHBIX 3a1au. OOYyHarOUUHCs CMOXET!

«  ompenensTs HEOOXOAMMBIE neiicTBUE(s) B COOTBETCTBUH C y4eOHOH H [IO3HABATEILHOM
3ajaueil ¥ COCTABIATH AIIOPUTM HX BBIITOTHCHHA,

e 0BOCHOBLIBATH ¥ OCYIICCTBILITH BEIOOp Haubomee 3 EeKTHBHBIX CITOCOOOB PEIICHNUA
yueGHBIX U TIO3HABATENBHEIX 3a7a;

¢ OmpenelATh/HAXOAHTH, B TOM HYHCIC H3 TIpE/IOKEHHBIX BAPHAHTOB, YCIOBHA ML
BBIIONHEHYS yIeOHOH U MO3HABATEIBHON 3a/atH;



«  BBLICTpAaMBATH JXKMW3HEHHBIE TUIAHBI HA KPATKOCPOYHO® Oymymiee (3asBIATE LCTEBBIC
OPMEHTHPHI, CTABATH aJIEKBATHEIC MM 3a/1adH W TpejuUIaraTh AEHCTBHA, YKa3bIBad K 000CHOBBIBASA
JIOTHHYECKYTO IIOCIEI0BATEILHOCTD ILIATORB);

«  BHIOMpaTh W3 MPEIIIOKCHHBIX BapHAHTOB H CAMOCTOSTENHHO HCKATh CPEACTBA/PECypChl AIs
pereHns 3a1a91/A0CTHKEHNS e,
e COCTaBJIATH TUIAH pelTeHHs MpoOneMsl (BEITIOIHEHNS TPOSKTa, TPOBEIERUS HCCIIETIOBAHMNS);

OIpENeNiTh NOTEHIMAIBHBIC 3aTPYHEHI IIPH pemeHuH y4eOHoi 1 TIO3HABATEILHOM
3aJ1a9 ¥ HaXO/UTh CPENCTBA ANIA MX yCTPAHEHN,

e OnMCHIBATE CBOH OTBIT, OhOPMIIAS €ro A Tepefatn JPyriM MOASM B BHIE
TeXHOJIOTHH PEIIEHNs PAKTHICCKHX 32184 ONPE/CICHHOTO KJacca,

e  [UIAHHPOBaTk U KOPPEKTHPOBATE CBOKO MHIMBHAYAILHYI0 00pasoBaTelbHYIO
TPacKTOPHIO.

3. VMeHHe COOTHOCHTH CBOHM JAEHCTBHUS C TIAHMPYEMBIMH pesyiBTaTaMu, OCYIIeCTBISTh
KOHTPOJh CBOEH JIEATeNBHOCTH B MPONSCCe JIOCTHIKEHHs Pe3ybTaTa, ONpPEeNemiTh crocoOBI
nelicTBUil B paMKax MpPe/IoKECHHBIX yCIOBWI 1 TPEOOBAHHH, KOPPEKTHPORATE CBOU JEHCTBUS B
COOTBETCTBYM C M3MCHSIOIIEHCS CHTYyalHEH. O6y4aromuics CMOKET:

*  ompemeisArTh COBMECTHO C MEAaroroM H CBEPCTHMKAMH KDPHTCPHH IUIAHMPYCMBIX
PE3yAbTATOB M KPUTEPHH OLCHKH cBoel yueOHOH JeATCIbHOCTH;

. CHCTEMATH3MPORATH (B TOM YHCIIE BEIOWPATH MPYOPUTETHRIE) KDHTEPHH TUIAHUPYCMBIX
PE3yILTATOB M OIEHKH CBOCH ACATEIBHOCTH,

«  orbupaTh WHCTPYMEHTEI sl OLCHUBAHWS cBOEH IEeATEIRHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOEH [IeATeNbHOCTH B pAMKaX NPE/IOKEHHBIX YCIOBHH U TpeboBaHuMi;

e OLEHMBATH CBOIO JEATEIBHOCTb, APryMEHTHPYH [PHAHHEL JOCTHIKCHHMA KM
OTCYTCTRHUS TJTAHUPYEMOTO PE3yTIBTaTa,

«  HAXOJUTH JIOCTATOYHBIE CPEACTBA [JIs BBIMOTHEHWA yucOHBIX JelcTBHE B
M3MEHSIOLIEHCS CHTYALIHY /UM TIPU OTCYTCTBHH ILIAHMPYCMOro pe3yibIaTa;

. paboTas [10 CBOEMY ILIaHY, BHOCUTh KOPPEKTHBRL B TEKYIILYIO IEATEIbHOCTh Ha OCHOBC
aHANM3d W3MEHCHMI  CHTyallMud JUIs  TIOTydeHHA 3aITAHMPOBAHHBIX ~ XAPAKTEPUCTHK
NpOJLyKTa/pe3yIbTaTa,

yCTAaHABIMBATh CBA3H MEKJY MONYHCHHBEIMA XapaKTePUCTHKAMH TPOIyKTa H
XapaKTepUCTMKAMK [pOLecca ACATENHHOCTH H [0 3aBEpUICHHM JEATENbHOCTH TNpCAIararh
M3MEHEHUE XAPaKTEePUCTHK NPOLECCa AL MONyICHUA yIy4IIEHHBIX XapaKTePUCTHK NPOLYKIa,

¢  CBEpATH CBOM JCHCTBHA C LEIBIO H, IpH HEOGXOMMMOCTH, MCTIPABIATH OMMOKH
CaMOCTOATENBHO.

4. VaeHue OICHHBATH MPABUIBHOCTE BBINOTHCHUA yaebroil 3ajaum, COGCTBEHHBIC
BO3MOKHOCTH ee petrerms. ODyHaouUiiCs CMOXKET:

«  ompenenATh KPUTEPUM NPpaBUIbHOCTH (KOPPEKTHOCTH) BBINIONHEHHSA yueOHOI 3a/1a41;

«  aHanM3UpoBaTh ¥ 0OOCHOBEIBATE MPUMCHEHHC COOTBETCTBYIOIMIETO HHCTPYMEHTAPHS
IS BEITIOTTHEHUS y4ueOHOM 3a/1a4H,;

«  cBOGONHO [ONB30BAThCA BHIPAOOTAHHBIMH KPUTEPUAMH OLIEHKM M CaMOOLCHKH,
MCXOMISl M3 TeNH M HMEEOIIMXCS CPEICTB, pasnuHas pesyibTat crI0cOOBI eHCTBHI;

+  OIEHHMBATh TPONYKT CBOEH HEATEIBHOCTH IO 3aJaHHBIM W/WIM CaMOCTOATEIBHO
OTIPe/IeICHHBIM KPUTCPHAM B COOTBCTCTBAM C HENBIO JIESTEIBHOCTH;

©  0BOCHOBHIBATH LOCTHKUMOCTE IIENH BEIOPAHHBIM crnoco6oM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHMX PECYPCOB H JIOCTYITHBIX BHEIIHHX pecypCoB;



¢ (ukcupoBaTh W aHAIM3MPOBATE JAMHAMHKY cobcTBeHHBIX  00pa3oBaTeNbHBIX
pe3yIBTaTOB.

5. BiajgeHde OCHOBAMH CaMOKOHTDOIH, CaMOOLCHKH, NPHHATIA pemieHuii M
OCYILIECTBIEHHS OCO3HAHHOTO BbIGOpa B YUeOHOI H [103HABATCIHHOH. OO6y4aromuics CMOXKET:

e  pabniojaTh ¥ AHANM3APOBATh COOCTBEHHYIO yueOHyl0 M TO3HABATENBHYIO
JeSTeNLHOCTE U IESTENBHOCTD IPYTiX 00y4aroIXcs B POLECCE B3aWMONPOBEPKH;

e  COOTHOCHTb pealbHbIE " TTAHUPYEMBIE pe3yJbTaThl

HHMBUAYaIbHOM
0Gpa3oBaTeIbHOH NeSTEIPHOCTH 1 ACTATh BRIBOLB,

[PWHMMATE PEIIeHHe B y4eOHOH CUTYallnH 1 HECTH 33 HETO OTBETCTBEHHOCTh;

e CAMOCTOSTENHHO OMpE/eNsTh MPHUMHBI CBOSrO yCrexa MIM Heycrexa HaXOIUTh
croco6BI BEIX0/I@ B3 CUTYallHH HeYCTIeXa;

¢ DETPOCTIEKTHBHO OINPENCIIATh, KAKHE JEHCTBHA 110 PEILCHHI0 y4eOHOH 3aiaqv M
MapaMeTpEI ITHX AeHCTBIN TPUBENH K MOy EHHIO MMEIOIIerocs MpoayKTa yaeOHoH
IeSITeITEHOCTH;

*  JEMOHCTPHPOBATh TPHEMBI PETYISLITH TICHXOBU3UOTIOTHICCKUX/ IMOIMOHATBHBIX
cocrosmmii i mocTkenus  3(Qdexra  yCHIOKOSHHSA (ycTpaneHus AIMOLHOHATEHOR
HATPSOKEHHOCTH), dddeKra BOCCTAHOBICHUA (ociabrenus IPOSBICHUH yromnenus), dpdexra
AKTHBH3AIMH (TTOBEIIICHUA MCHXODU3HOTOTHIECKOH PEaKTHBHOCTH).

TosuasaTenbubie YY ][

6. VMeHHE ONpENensTh MOHATHSA, CO3A3BaTh 06006IeHNs, yCTaHABIMBATL AHAIIOTHH,
KTaccuGUIAPOBATh, CAMOCTOATEIBHO BHIOMpATh OCHOBAHWS ¥ KPHUTEPHH LA KnaccH(pUKalnH,
yCTAHABIMBATE ~ TPUYMHHO-CIICAICTBCHARIC  CBASH, CTPOMTH  JIOTHYECKOE  PACCYKICHHE,
YMO3aK/II0UeHHE (MHAYKTHBHOE, ACAYKTHBHOC, [0 AHATOr'MK) U AENarh BHIBOJEL. O6yuaromuiics
CMOKET:

«  mox6upaTh CIOBA, CONOAYUHEHHBIE KIIOUCBOMY CIIOBY, OMpe/elIsIOIME ero MPU3HAKI
1 CBOVCTBA,

o ppiCTpamBaTh JOTMYECKYIO ICIOUKY, COCTOAMIYIO M3 KJIOYEBOTO ClIOBA H
COTIOMMHEHHBIX EMY CIIOB;

¢  BpuIEIATH OOWMH DNPU3HAK [BYX H/IH HCCKOJIBKHX JIPEAMETOB MM SBICHUH H
0OBACHATEL UX CXOJCTBO;

e OOBEAMHNTH NPEIMETHl M SBICHMA B IPYNOBL IO OTIPEJICTICHHBIM [[PU3HAKaM,
CpaBHMBATH, KIACCHPUIMPOBTE 1 060611aTh GaKThl U SBICHHA,

e BBIICIATH ABICHUE U3 0OLIETO PAJA APYTUX SIBJICHUH;

«  OmpenemsTh O0OCTOATENBCTBA, KOTOPHIC IPE/IIECTBOBAM BO3HMKHOBEHUIO CBA3N
MEKAy SIBICHMSMH, M3 OTHX 06CTOATENBCTB BBIACIATE ONPEASIIAIONIHC, criocoOHEIC OBITH
TIPUYKUHOM JAHHOTO SBICHHS, BEIABILITE OPUYHHEL ¥ CIICICTBUA SIBIICHWH;

s CTpPOMIb PACCYXACHHE OT OBLIMX 3aKOHOMEPHOCTEH K YacTHBIM ABICHWAM H OT
qACTHBIX SBJICHMIT K 00IIMM 3aKOHOMEPHOCTAM,

»  CTpPOMTBH PACCY)KJECHHE Ha OCHOBE CPABHEHIA IPeMETOB ¥ SBICHUH, BBIICILL TPH
sTOM ODIIHE MPU3HAKH,

+  panaraTh NONYdeHHYH HH(pOpMALHMIO, HHTEPIPETHPYA €© B KOHTEKCTE pelnaeMoi
3aIauH;

e CcAMOCTOSTENBHO VKA3EBaTh Ha HHGOPMAIHIO, HYXIAIOIIYocs B TPOBEPKE,
TpeyIaraTh i IPUMEHATE Cr0co6 MPOBEPKH I0CTOBEPHOCTH HHOPMAIIAK;



«  pepbann3oBarh SMOIMOHAIIEHOE RIIEYATIEHNE, OKA3AHHOE Ha HEero HCTOTHHKOM,

e OOBSCHATh SBIEHHS, TNPOIECCHl, CBA3M H  OTHOIMICHHA, BBIABIIAEMBIE B XOIE
[IO3HABATENBHON H MCCIENOBATENBCKOH JeATeTBHOCTH (IpHBO/MTE OOBACHEHHE C H3MCHCHUEM
(opMBbI TIPEICTABIICHHUS, 0GBICHSTS, ASTANU3UDPYs WK 00001Ias; OOBACHATE C 3aTaHHON TOYKH
3peHus);

. BLISRIATH ¥ HA3LIBATH TIPHYMHEl COOBITHSA, ABICHUA, B TOM yucie BO3MOXKHBIE /
Haub07IeC BEPOSTHBIC PUIHHEL, BOSMOKHRIC OCIIEACTBYUS 3aJaHHOA MPUIHHBL,

CaMOCTOSATEILHO OCYIECTBIISAA [[PHYMHHO-CIICICTBCHHBIA aHAIIHS3;

.  genaThb BHBOJA HA OCHOBE KPHTHHCCKOIO aHanM3a pasHbIX TOHCK 3PCHHA,
MOATBEPKAATh BBIBOJL coBCTBEHHOI apryMeHTalMed W CaMOCTOATENBHO MOTy4EHHBIMA
JTaHHBIMH.

7. VMeHue co31aBaTh, IPUMEHATE U npeobpa3oBEBATE 3HAKH U CHMBOJIIBI, MOAEIH 1 CXEMBI
JuIs penieHys yaeOHBIX H TTO3HABATCIBHBIX zayad. QOyUarOMMICs CMOKET:!

+  0003HAYATH CHMBOJIIOM M 3HAKOM IPEAMET H/WIIH SABIICHHE;

«  OMpeAensTh JOTHYECKHE CBI3H MEHKIY MpeaMeTaMu H/WITH SBJICHUAMH, 0003Ha49aTh
JaHHBIE TOTUHECKUE CBA3H C TOMOILIBIO 3HAKOB B CXEeMe;

«  co3gaBaTh aBCTPAKTHBLI HITH peanbHbIi 00pas npeamera W/WIIA SBJICHUSA;

*  CTPOMTb MOJCIb/CXEMY Ha OCHOBC yCIIOBHH 331a49H W/unu cnocoba ee PeLIeHU;

e  co3jaBarh BepOaTbHbIC, BEMECCTBCHHAIE 1 MHMOPMAIIMOHHBIE MOJIENH C BRIICTICHHCM
CYIIECTBEHHBIX XapAKTEPUCTHK ofbexTa Ui OIpEAeNeHus crocoba peleHus 3aaadn B
COOTBETCTBUH C CHTyaLUeH;

«  mpeobGpa3oBeIBaTE MOAENU C HCIBIO BLISBIICHHS OOLIMX 3aKOHOB, OIPCACIAIOUIMX
JAHHYIO TIPEIMETHYIO 0071aCTh;

+  TIEPEBOAWTH CIOKHYKO IO  COCTABY (MHOT0ACTIEKTHYIO) WHpOpMAIHMIO K3
rpaduuecKoro wik popMaIu30BatHoTo (CHMBOJILHOIO) MPECTABICHUSA B TEKCTOBOC, 1 HaobopoT;

¢ CTPOWTb CXEMY, ANTOPUTM NeiCTBMS, MCIIPABIIAT KITH BOCCTAHABIUBATE HEM3BECTHbIHN
paHee anrOpUTM Ha OCHOBC aMmetomerocst 3Hanus 06 oOBeKTe, K KOTOPOMY MPHUMEHSETCST
AJITOPUTM;

¢ CTPOMTS JIOKa3aTeIbCTBO: TIPAMOE, KOCBEHHOE, OT IPOTHBHOIO;

e« apanu3upoBarh/pedexcHpoBaTh OMbIT pa3paboTKu U peanu3alii yueOHOTO IIPOCKTA,
yccnenoBaHus (TEOPCTHUCCKOrO, SMIMPHYECKOr0) Ha OCHOBE MPEUIOKEHHOH npo01eMHO
CUTYAIUH, TIOCTABICHHOM e W/UIIA 3aJJaHHEIX KPHTEPHEB OICHKA TPOJYKTa/pe3ynbTaTa.

8. CmpicroBoe uTeHHEe, OOyJarouMics CMOKET:

«  HAXOMMTH B TEKCTE TPeOyeMyro wH(GOpManyi0 (B COOTBETCTBHM C IEIAMH CBOCH
[eSTEABHOCTH);

»  OPHMEHTHPOBATbCA B COACPIKAHUH TeKCTa, OHMMATh LEJIOCTHBIE CMBICI TEKCTd,
CTpYKTYPHPOBATh TEKCT;

. yCTaHABJMBATH B3aMMOCBA3b OMMCAHHAIX B TeKcTe CoBBITHIA, ABNeHHH, npoueccos; U
KPUTHYECKHU OLICHHBATH COACPKAHME H dopmy TEKCTA.

9, dOpMUPOBAHKME U Pa3BUTHC AKOJIOTHUECKOTO MBILUICHHA, YMCHUE NPUMCHATE €TI0 B
[103HABATETHHOMN, KOMMYHHKATHBHOH, COIMATbHON NPAKTHKE U npoheCCHOHANBHOM OPHEHTAIHH.
OO6y4aronMncs CMOKET:

»  ONpeneNATh CBOC OTHOUICHHUE K TIPUPOITHOH CPEAE;

¢ AHANM3MPOBATH BIMSHHE OKOJOTHICCKHX daxTopoB Ha Cpemy oOMTaHHA JKUBBIX
OpTaHK3MOB;



*  TPOBOJMUTH MPWUIWHHBIH U BEPOATHOCTHEIH aHAN3 DKONOTHYECKUX CHTYaIIHH;

*  [POrHO3HPOBATH M3MEHEHWS CHUTYyallMH IIPY CMEeHe NeHCTBHA OJHOro (akropa Ha
neiicTeue Apyroro (akropa,

*  PacmpOCTPaHATh HKOJOTHUECKHE 3HAHUS M y4aCTBOBATh B MPAKTHYECKUX JleNlax I10
3aMIMTE OKPYKAIOLIEH Cpe/ibl;

KommyHukaTuBHble YV /[

10. YMeHue opraHu30BBIBaTH y4eOHOE COTPYAHHYECTBO U COBMECTHYIO IESTEIBHOCTH C
YUUTENEM H CBEPCTHUKaMHM; paboTark MHIMBHIYAIBHO M B IPYINIE: HAXOAUTH oOIIee
pELIeHHE H pa3peraTs KOH(IMKTE Ha OCHOBE COINIACOBAHMS O3HUMH H y4€Ta HHTEPECOB;
(OpMyIHpOBATE, aPryMEHTHPOBATH U OTCTaNBaTh CBOE MHEHHE.

Obyyaromuiics CMOXKeT:
0 OIIpENeNsaTL BO3SMOKHEIE POJTH B COBMECTHOW JIeATETEHOCTH;
a UIPATh OMPEICIICHHYIO POJIb B COBMECTHOM JEATEIILHOCTH,;
a0 IPUHUMATE TIO3HIOMIO cobecelHWKa, TOHMMAs TMO3MIUEK APYroro,

PAa3UYATh B €T0 PEYH: MHEHHE (TOUKY 3pEHHMS ), 10Ka3aTeIbCTBO (apTyMEHTEI), (PaKThI;
THUIIOTE3BI, AKCHOMBI, TCOPHH;

0 ompejeNniTe CBOM JEHCTBUA M [JCHCTBMS NapTHEPA, KOTOPbIE
cocoOCTBOBAJIH MJTH NIPETIATCTBOBAIIM MTPOIYKTHBHON KOMMYHHUKALIWH,

a CTPOMTH TO3UTHBHEIE OTHONIEHHs B npolecce ydeOHOH H
I103HAaBATEbHOM

IeATENBHOCTH;

a KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaMBaTh CBOK TOYKY 3PCHMA, B
JIMCKYCCHH YMETh BBIIBMTAaTh KOHTPAapTyMEHThI, Mepe(pasHpoBaTh CBOK MEICITh
(BnageHHe MEXaHU3MOM 3KBUBATCHTHBIX 3aMCH);

a KPUTHYCCKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
NPU3HABATH OLIMOOYHOCTH CBOCTO MHEHHA (€CIH OHO TAKOBO) M KOPPEKTHPOBATH €rO0;

d IIpe/IaraTh aabTEPHATHBHOE PEIICHUE B KOH(IMKTHOM CHTYallHH,

d BBIJICJIATE 0OIIYI0 TOUKY 3PEHMS B IUCKYCCHH,

a JIOTOBApMBATECA O [PAaBMIAX W BoOmpocax [iui obCyxjacHHS B

COOTBETCTBHH C IIOCTARICHHOM Iepe]| TPYIIIoN 3a1a4ei;

O OpraHM30BHIBATE YueOHOC B3aUMOJEHCTBHME B Tpymme (OMpEeeIsTh
obIMe e, PACIIPEAENATh POIIH, JOTOBAPUBATHCH APYT C APYIOM H T. 1.);

d YCTpaHsATh B paMKax [Majnora paspbiBbl B KOMMYHHKallMH,
00yCNORIEHHBIE HEMOHUMAHHEM/HETIPUSTHEM CO CTOPOHBI CoOcceqHMKA 3aaadu,
(hopMBI WITH COAECPIKAHKS THATIOTa.

11. YMeHHE OCO3HAHHO MCIIONB30BATh PEUEBEIC CPEICTBA B COOTBETCTBMM C 3ajadc
KOMMYHMKALIMM IS BBIPAXCHHs CBOMX 4YBCTB, MbICIEH H noTpeOHOCTEH I
ITAHHPOBAHMA M PEryJIAUUH CBOSH IEATENbHOCTH; BIAJAEHME YCIHOH W IMCbMEHHOH
PEUbI0, MOHOJIOTHIECKOH KOHTEKCTHOH pedbro. OOyJaromuics: CMOKET:

*  ONpejeNATh 33ady KOMMYHUKAIIWM H B COOTBETCTBHH C Hell OTOMpAaTe pedeBbIe
CPE/ICTBA;

»  OTOMpaTh M UCHOIE30BATh PEYEBBIC CPEACTBA B NPOLIECCE KOMMYHHKALIUY C IPYTUMH
JTIO/IbMH (IUAIIOT B TIAPE, B MAJIOH TPYIIE U T. [I.);



*  MpejCTaB]sTh B YCTHOH MITM NUCEMEHHON (hopme pasBepHYTHIN TUIaH COOCTBEHHOM
NeSTeIIbHOCTH,

s cobmogaTs HOPMBI IIYOJHYHOW pE4YM, PETJIaMEHT B MOHOJIOrE W IHCKYCCHH B
COOTBETCTBHMH C KOMMYHMKATHBHOMN 3a/1aueid;

e BBICKA3bIBATh M OO0CHOBBIBATE MHEHWE (CYKIEHHE) U 3alpalIMBaTh MHEHHE NTAPTHEPA
B paMKax JMAaJora,

*  OPMHUMATDH PEIIEHUE B XO/€ JHANIOTA H COTJIACOBBIBATE €I0 € coOecCeIHUKOM;

s CO037aBaTh THCHMEHHBIE (KIWIIMPOBAHHEIE» W  OPHWIMHANIbHBIE TEKCTBI  C
HCTOJIb30BaHNEM HeOOXOJUMBIX PEYEBBIX CPEICTB,

*  WMCTIONB30BaTH BepOAILHLIC CPEACTBA (CPENCTBA JIOTHICCKOH CBS3H) JJIS BBIIEIICHUA
CMBICTIOBBIX OJIOKOB CBOEIO BEICTYIUICHHNA,

e  HCHONB3OBaTH  HeBepOaTBHEBIC — CPEACTBAa MM HAanDIAHBIE  MAaTCpHallbl,
IOIrOTOBIEHHEIE/0TOOPAHHEIE TIOJ PYKOBOJCTBOM YUHTEIS,

e Jle7aTh OIEHOYHEIH BEIBOJ O IOCTHXKEHWH LETH KOMMYHHKAIWH HEMOCPEACTBEHHO
HOCTIC 3aBEPIICHIA KOMMYHHKATHBHOIO KOHTAKTA 1 00OCHOBBIBATH €T0.

12. @®opMHpOBaHHE M DPAa3BHTHE KOMIICTCHTHOCTH B obnacTH HCUOJIL30BAHUA
MH}OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHH (nanee — UKT). O6y4arommrHcsi CMOXKET:

s  [CNCHANMpaBICHHO HCKATh W  MCHOJB30BATH uH(pOPMAIMOHHEIE  PECYPCHI,
HEeOoBXOMUMBIE IS pelieHus yIeOHRBIX ¥ MPAKTHYECKHUX 3a/1a9 C TIOMOIIBIO CPE/ICTB WKT;

*  ppiOupaTh, CTPOUTH M HCIIONB30BATH AJCKBATHYIO HH(QOPMALIMOHHYIO MOJENb A
Hepenadd CBOHX MbIC/IEH CPEACTBAMM E€CTECTBEHHBIX H (opManbHEIX A3bIKOB B COOTBCTCTBHH C
YCIIOBMAMU KOMMYHHKAIIUH;

«  BHIIETATH WH(DOPMAIMOHHBIH ACTIEKT 3a/1a4H, OIEPUPOBATE AAHHBIMU, UCTIONE30BATE
MOJICITL PEIEHUS 3aaYH;

*  HCIIONB30BATH KOMIIBIOTGPHBIE TEXHOJOIMH (BKIIOYAs BBHIOOP a/ICKBATHEIX 33/aue
MHCTPYMEHTAIBHBIX ~ IPOrPAMMHO-ANNApaTHRIX  CPEACTB M CEpBHCOB) I  PELICHUA
uH(GOPMALHOHHBIX X KOMMYHHKAIIMOHHBIX yueOHBIX 3a/1a4, B TOM YHCIIC: BBIYUCIICHHE, HATHCAHNES
IHCceM, COUMHEHWH, IOKIA/I0B, pe(epaToB, CO3IAHUE TIpe3eHTALHH | JIP.;

*  HCIONB30BaTh MH(MOPMALHKIO C YUETOM STHIECKHX U MPABOBBIX HOPM,

»  co3zaBaTh MH(GOPMALMOHHBIC PECYPCHl PA3HOr0 TUNA M IS PasHbIX ayAUTOPUIA,
cobmogate MHOOPMALMOHHYK) TIMTHCHY M [paBHId uHpOPMALMOHHOH  6E30M1aCHOCTH.
IpeameTnbIe pe3y/IbTATHI

Vuyeuuk Ha 6a30B0M YPOBHE HAY4YUTCS:

- IEMOHCTPUPOBAaTh HA MPUMEPax POlb MU MECTO dbusuku B HOPMUPOBAHUM COBPEMEHHOM
HAYYHOH KapTHHBI MHpPa, B PA3BHTHH COBPEMEHHO} TEXHMKH U TEXHOJIOTHH, B MPaKTHIECKOH
NedaTeIbHOCTH JTHOACH;

- JEMOHCTPHpPOBATb Ha IPUMEPAX B3AUMOCBIA3L MEKIY (GH3MKOH H APYrMMH ECTECTBCHHBIMH
HayKaMH;

-yCTAHABJIMBATh B3aUMOCBSA3b CCTECTBEHHO-HAY4HBIX SBJICHHHA M IIPUMEHATH OCHOBHBIC
(pusMHecKUe MONEIH JULS HX ONUCAHHS U 00BACHEHHS;

-HCHOIB30BaTh HMHGOPMAIHMI0 (QHU3MYIECKOro COACPKAHMA I[PH  PEHICHUMA y4eOHBIX,
[IPAaKTHYECKUX, NPOCKTHBIX M MCCICIOBATCIBCKUX 3a1a¥, WHTETPHPYA uHbopManum© |3
Pa3NUYHBIX HCTOYHMKOB M KPHTHYECKH €€ OLCHUBAS,

-HCIoNb30BaTh cospeMeHHble IT-TexHONOTHH JIA TIOHCKA, o0paboTkM W XpaHEHUA
HH(QOpPMALUH GHIHIECKOTO CONEPIKAHNUA B XO/€ PEIICHHS pasiTIHEX 00pa3oBaTeNnbHEIX 33139,



-pasnn4ath M YMeTh HCMOJIB30BATE B y4eOHO-MCCIIEHOBATENLCKONW [EATENLHOCTH METOMIBI
Hay4YHOTO Mo3HaHKs (HaOmoieHre, ONMCaHne, H3MEpPEHHE, IKCIIEPUMEHT, BRIIBHKESHHUE THITOTE3bI,
MOJENTHPOBAHKE | /IpP.) H (OPMBI HAY4HOTO TO3HaHMUA ((aKThI, 3aKOHEI, TEOPHHU), AEMOHCTPHPYS
Ha [IPEMEPAx MX POk H MECTO B HAYYHOM ITO3HAHHM;

-TIPOBOJUTE TIPAMBLIC M KOCBEHHBIE HM3MEHEHMA (HM3MYECKHX BENHYMH, BHIOHpas
U3MEPHTENBHEIE TIPHOOPEl ¢ ydeTOM HEeOOXOAMMOI TOYHOCTH H3MEPCHWH, IIAHHPOBATH XOJ
U3MEPEHUH, T0JTydaTh 3HAUEHHE W3MEpSeMON BEITWYWHBI W OLEHHBATH OTHOCHTENLHYIO
TIOTPEITHOCTE TI0 3aJaHHBEIM hopMyIam;

-TIPOBOJIMTE HCCIIENOBAHHA 3aBUCHMOCTEH MEXTy (M3NUECKHMMH BETHYMHAMH: TTPOBOJUTH
H3MEPEHHs M ONpPEJIENATh HA OCHOBE MCCIIE/IOBAHNS 3HAUYCHHE MapaMeTPOB, XapaKTePU3YHOUIAX
JaHHYIO 3aBHCHMOCTE MEKTY BEJIMYMHAMH, H JEJaTh BEIBOJ C Y4ETOM IIOTPEIIHOCTH H3MEPCHHMIA;

- MCIIONB30BaTh /1 ONHCAHMS XapaKTepa MPOTeKaHus QH3MUECKUX MMPOLECCOB (U3MUECKUE
BEIMYWHBI H JEMOHCTPUPOBATh B3aMMOCBS3b MEKAY HUMH;

- HCII0JIb30BATh UL ONMCAHMA XapaKrepa MPOTeKaHus (PH3HUECKHX ITPOLECCOB (DH3HUECKHE
3aKOHEI C YIETOM TPAHHI] HX IPUMEHUMOCTH;

-ucnone3oBaTk IT-cpeacrBa Ui HArdsAHOrO TNPEACTABISHHWsS PE3yIbTATOB  CBOCH
00pa3oBaTeNbHON JEATENEHOCTH B BHAE NPE3EHTAIHH, SNEKTPOHHBIX OTYCTOB W TBOPYECKHX
pabor;

-pemarh Ka4eCTBEHHBIE 337]aud (B TOM YHCJIEC M MEXKIIPEAMETHOTO XapaKTepa): UCIIONb3YS
MozeaH, GU3MYECKUE BEIMYMHbBI U 3aKOHBL, 8 TAKXKE CPeACTBA MHGOOPMALMOHHBEIX TEXHOIOTHI,
BBICTPauBaTh JIOTMYECKH BEPHYIO LIENOYKY OObACHEHMS ([JOKA3aTeNbCTBA) MNPENIOKCHHOTO B
3a/iauc rnpouecca (SBacHMs);

-pelarh pacuyeTHble 3a4ayd C SBHO 3aJaHHON (PU3MYECKOM MOJENBIO: HA OCHOBE aHAIM3A
YCIIOBMS 3aJ1a4M BEIJICTATE (DHIUUSCKYIO MOJCNTE, HAXOAWTh (M3MYCCKHE BEIUYMHBI M 3aKOHEI,
HeoOXOUMEIE W IOCTATOYHBIE ISl €€ PEleHMs], MPOBOIUTE PacYeThl M IPOBEPSATH MOTYUEHHEIH
pe3yasTar;

-YYUTBIBATE TPAHMIBl TPUMCHCHHA HU3YYCHHBIX (U3UYECKUX MOJENeH TpH pelleHHH
(U3MUCCKUX U MEKIIPEAMETHBIX 331aY;

-HMCIONb30BaTh MHOOPMALMIO M INPUMEHATh 3HAHUA O NPHHUMIAX PabOTBI M OCHOBHBIX
XapaKIEPUCTUKAX M3YUEHHBIX MAIIUH, IPUOOPOB U IPYTUX TEXHUUECKUX YCTPOHCTB I PEILICHUS
IPAKTUYCCKUX, y4eOHO-HCCIICA0BATEILCKUX U [IPOCKTHBIX 33/1ay;

-HCIIOJIB30BATh 3HAHUS O (PU3HYCCKUX OOBEKTaX M IIPOLECCaX B MOBCEJHEBHOW JKU3HHU IS
obecriedenus Oe300aCHOCTH NPy 00paIeHUH ¢ IPUOOPAMH U TEXHUYECKHMH YCTPOMCTBAMHM, s
COXPaHEHH 3/I0POBbA M COOMIOJIEHU HOPM JKOJIOTHUECKOTO TOBEICHHS B OKPYIKaloIeH cperne,
JUTS TIPUHSATHS PEIICHUH B IIOBCEHEBHOM KU3HU.

YyeHUK HA TPOPUILHOM YPOBHE HAYYUTCH:

*  cobmopars mpaBuiia 0E30I1aCHOCTM M OXpaHbl Tpyda npu pabore ¢ y4eOHbIM U
nabopaTopHEIM 000pPYI0BAHHEM;

*  TNOHHMAaTh CMBICI OCHOBHEIX (PU3HYECKHX TEPMHHOB: (DH3MYECKOE TENO0, (PHU3HUECKOES
sBNeHHe, (PU3HYeCcKas BeTMYMHA, SIUHHUIBI H3MEPeHUS;

*  pacro3HaBaTh MpOONEeMBI, KOTOPHIC MOXKHO PEUIHTH IPH TIOMOUM (H3HYECKHX
METOMIOB; AHATM3HPOBATE OTACTIBHBIC JTAaNlbl IIPOBEACHHS HCCICIOBAHHH M MHTEPIPETHPOBATEH
pe3ynbTaThl HAOMIONEHHH U OIIBITOB;



«  CTABWTBH ONBITHL TIO WCCIEIOBAHMIO puznIECKUX spreHnit Wi QU3NISCKUX CBOMCTE
ten 0€3 HCIOIB30BAHMA TPAMBIX W3MEpEHuH; MpH JTOM GopMyIHPOBATE npoGemy/3aady
y4eGHOTO IKCICPUMEHTA, cobupaTh YCTAHOBKY U3 NPEII0KCHHOTO o6GopynoBaHus; TPOBOIATE
omBIT ¥ GOPMYIHPOBATH BEIBOBL.

e [OHWMATH POJIb JKCIIEPHMEHTA B MTONyICHIH payqHOi MHbOpMAIIUH;

OPOBOAWTE MPSMBIE M3MEPEHIA hM3MUECKUX BEMUMH: BPEMI, paccTosiHue, Macca
Tena, 00beM, chia, TeMIEPaTypd, aTMOC(EpHOE JABICHHC, BIAKIOCTE BO3yXa, HAIPSKCHHC,
cEIa TOKA; TIPU 9TOM BHIOHPATh OIITMMAIBLHEIH CII0c00 H3MEPCHHA H MCIIOTB30BATE IPOCTEHIIHE
METOJIBI OTIEHKH TIOTPEITHOCTEH H3MEPEHAH.

¢ NPOBOAWTH MCCIENOBAHHE 3aBHCHMOCTEH (DU3MUECKUX BENHIHH C HCITONB30BAHUEM
IpSAMBIX M3MEpeHWH: TpH  STOM KOHCTPYHPOBATh YCTaHOBKY, (hMKCHPOBATH  PE3YIBTATRI
MOIy4eHHOH 3aBUCAMOCTH (PU3MUECKUX BETMTUH B BHC TaBIMIl ¥ FPAhUKOB, J€NaTh BEBOALL 11O
pe3yIBTATAM HCCTIE/I0BAHHA,

¢  JIPOBOJUTH KOCBCHHBIC p3MepeHHs  (H3MYECKUX  BEMHHMIL Opy  BBIIOTHEHUH
u3Mepenui coOHpaTh SKCTIEPUMEHTATBHYIO YCTaHOBKY, crexys TPEfJIOKEHHOH HHCTPYKIMH,
BELITHCIISIT 3HAUCHUE BEIMUMHEL U aHATM3MPOBATE TOyYEHHBIE PE3YIBTATEI C yICTOM 3a/[AaHHON
TOYHOCTH W3MEPEHHH;

e  aHATM3WPOBATH CHTYalMH TIPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HUX
NPOSIBICHUE M3YUECHHBIX (u3MHECKUX SRNEHHil MY 3aKOHOMEPHOCTEH M NPHMEHATE AMEIOLIHECS
3HApus JUIS MX O0BACHEHH,

. [lOHAMATh TPWHLWIIE ACHCTBHMA MAIINH, npuGopoB U TEXHMYCCKAX yCTPOHCTB,
ycrnoBwsA MX 6€301acHOro HCTIOMB30BAHNSA B TIOBCCIHEBHOM JKHI3HH;

e MCIOJB30BATh MY BHITIOTHEHHUH yaeOHbIX 3a/1a4 HAYYHO-TIOMYIAPHYIO JMTEPATYPY O
(pu3MUCCKUX ABNCHUAX, CLpaBOUble MATEPUATIbL, PECYPCEL VutepHET.

VyeHHK MOJYYAT BO3MOKHOCT HAYIHTECH:

«  OCO3HABATH ICHHOCThH HAYTIHBIX JcCrenoBanuil, pomb (QU3MKA B PACIIMPEHHH
npescTaBneruit 00 OKpyKAIOUmEM MIpE ¥ &€ BKJIa] B yIyqmeH!e KauecTBa KH3HH;

e HCIONB30BATH IPHEMBbI IIOCTPOCHHUA HUBMYECKIX MOJCIICH, IOHCKA K hopMyIHPOBKU
J(OKA3aTe/IbCTB BBIBUHYTBIX [HIOTE3 H TEOPETHYECKHX BBIBO/IOB Ha OCHOBC IMIMPHYCCKH
yCTaHOBJICHHBIX daxToB;

«  CpaBHHBAaTH TOYHOCTD p3MepeHus  QUIMUCCKUX  BEIMIH [0 BEJHMUMHC HX
OTHOCHTEIBHOM MOrPSIHOCTH TIPH NpORCAEHAN MTPAMBIX M3MEPEHHUN;

e CAMOCTOSITEIBHO I[POBOAHTL KOCBEHHBIC M3MEpeHHs B UCCIEN0BaHMS dusnyecKux
BeMYMH C UCTIOJB30BAHMEM PA3IHIHbIX criocoBoB uaMeperys GU3MICCKUX BCIIMHHH, BBIOHPATD
cpesicTBa M3MEPEHU C Y4ETOM HeoOXoAMMOM TOYHOCTH p3MepeHiii, 0O0CHOBBIBATh BEIOOD
cmocoba W3MEpeHus, aJIeKBaTHOTO OCTABIICHHOM 3a7ade, TPOBOJUTE OLCHKY JIOCTOBEPHOCTH
[ONYdEHHBIX PE3yIBTaTOR;

«  BOCHPUHMMATH HMH(POPMAIHIO (DU3MYECKOTO COAEPINAHMA B HAYYHO-TIOMYIAPHOK
n@Teparype M CPEACTBAX MaccoBoil MH(OpMALKH, KPUTHHCCKH OlEHUBATH TOJIYICHHYIO
uH(OpMALHMIO, AHATU3UPY CC COepIKaHNe U JIAHHBIC 06 ucrouHuke HHGOPMALMH;

.« co371aBaTh COOCTBEHHBIC THCHMCHHDBIC M YCTHEIC coobmenus 0 GU3NIECKUX ABICHUAX
4 OCHOBE HECKOIBKMX MCTOYHHKOB yH(OpMAIHE, COMPOBOXNAATE BBICTYIITICHHE Ipe3eHTAaIHeH,
yaUTEIBAS OCOOCHHOCTH AyUTOPUH CBEPCTHUKOB.

MexanndecKHe SBIeHHs Y UeHHK HAYHTCs:



*  pacro3HaBaTh MEXAHWICCKUE ABICHHUS 1 06BACHATH HA OCHOBE UMEIOIMXCS 3HAHMH
OCHOBHBIC CBOHMCTBA HIM YCIOBHA [POTSKAHHS 3THX SABICHHH: PaBHOMEPHOC M HEPaBHOMCEPHOC
[BWKCHHME, PABHOMEPHOE U PABHOYCKOPEHHOC NPAMONUHCHHOE [BFXEHUE, OTHOCHTCILHOCTE
MeXaHHUECKOTO IBHKCHMS, CBOOOIHOE [TaleHHE TEJl, PABHOMEPHOC IBI/KCHHC II0 OKPYXKHOCTH,
WHEpLs, B3AMMOJIEHCTBYE Tell, PEaKTHBHOS JIBIOKEHNE, Nepe/ada NaBIeHHs TBEPIBIMH TeJIaMH,
JKIIKOCTAMHM ¥ Ta3aMi, atMocepHOe MaBleHNe, IUIABAHWE TeJl, PABHOBECHE TBEP/IBIX e,
MMEIONMX 3aKPEIIEHHYI0 OCh BpalleHHs, KonmebaTembHOe MBIKEHHE, PE3OHAHC, BOJIHOBOE
nBMKEHKE (3BYK);

ONMCHIBATE M3YUCHHBIE CBOHCTBA Tel M MEXaHWUECKHE SBICHHA, HCHOIBSYA
(H3MTECKUE BETHIMHEL TyTh, ICPEMEIICHAE, CKOPOCTE, YCKOPEHHC, mepuox oOpanicHus, Macca
Teja, TUIOTHOCTh BELIECTBA, CHia (CHIA TSOKECTH, CHIA YIPYrOCTH, CHia TpeHHs), AaBIEHHE,
MMIIYIBC Tea, KWHETHYECKAs OHEPrHsA, TOTeHUHMAmbHAs SHEPTHS, MexaHuueckas pabora,
Mexammdeckas mommHocts, KIIJ[ mpu coBepiieHud pabOTH ¢ WMCMONB30BAHHEM MPOCTOrO
MeXaHW3Ma, CHJIa TPEHHs, aMIUTMTY/1a, TIEPHO/ ¥ JacToTa KoyieOanuii, JITWHA BOJTHEI B CKOPOCTH €8
pacTpoCTpaHeH!s; MpH ONMCAHHWM TIPABHJIBHO TPAKTOBATE (M3MYECKHH CMBIC] MCIMONB3YEMBIX
BEIMYHH, X 0003HAUCHUS H SIMHUIBI H3MCPEHHS, HAXOMUTE dopMyItBl, CBA3BIBAIOLINC TaHHYIO
(DM3MYECKYIO BEIMUYHHY C IPYTHMH BE/IMIHHAMHY, BEITHCIATE SHAUCHIC (pHU3HIESCKON BEIMYMHBIL;

AHAIM3MPOBATH CBOMCTBA TEN, MEXAHHUYECKME ABICHUA M IPOLECCE, HCIIOJIb3Ys
(pr3MUECKHE 3aKOHBI! 3aKOH COXPAHCHHA OHCPIHH, 3aKOH BCEMHPHOTO TATOTEHWSA, MPHHIKT
CYMEPIIO3UIIAH CHJT (HAXOMK/ICHHE paBHoOeHcTBYOMmEH cuisl), I, IT IT1 3akons! HeI0TOHA, 3aKOH
COXpaHEHWS MMITyIkCa, 3aKoH I'yKa, 3aKoH [Tackans, 3aKOH ApXuMesna, TPH 9TOM PasIndaTh
CITOBECHYIO (DOPMYSTHPOBKY 3aKOHA M €TO MATEMATH4ECKOC BRIPAKCHHE,

pa3NMYaTh OCHOBHBIC HPU3HAKM M3YYCHHBIX (u3MUECKHX MOJIENEH: MaTepualbHas
TOYKA, MHEPLMAIbHAS CHCTCMA OTCUCTA;

pemrath 3aja4H, HCTIONB3Ys PUIHICCKHUE 3AKOHEI (3aKOH COXPAHEHHMS IHEPTHH, 3aKOH
BCEMMPHOrO TATOTCHMSA, NPUHIMIT CYNEPTIOSHIMH CHI, I, II u Il 3axonsel HewroHa, 3aKOH
COXpaHeHHst HMMIyibca, 3akonm I'yka, 3aKOH Tlackans, 3akoH Apxumena) M (GOpMyIsl,
CBA3BIBAIONIAE (DM3MUECKUE BEMMUUHBI (IIyTh, CKOPOCTb, YCKOPCHUE, Maccd Tena, MIOTHOCTH
BEIIECTBA, CHJIA, JIABIEHHE, MMILYJIbC TENd, KMHCTHUCCKAd SHCPIHi, NOTEHLIMANBHAS JHEPTHA,
MexaHugeckas pabora, MexaHWuecKas MOIIHOCT, KIIJI mpocToro MexaHusma, CHIa TPEHHA
CKOMBKCHS, K0I(QQUIMEHT TPEHNS, aMILTUTY/(3, TICPHOJ ¥ 1acToTa KonebaHuil, TMHa BOJTHE! X
CKOPOCTh €€ DACIPOCTPAHEHHS): HAa OCHOBE aHANM3a YCIOBHA 3aJa4y 3aMuChIBaTh KPaTKOE
YCIIOBME, BELICATE (DU3HICCKUC BEITMIUHBI, 3aKOHRL K hopMmylIEl, HEOOXOIMMBIE JIsl €€ PEIICHNUA,
IPOBO/IUTE PACUCTHL U OLCHUBATE PEAEHOCTH [IOTyYeHHOTO 3HaUCHUs (PU3MYCCKON BCTMIHHEL

VyeHUK M0JIyYHT BO3MOKHOCTh HAYUHTHCS:

s  WCIONB30BATH 3HAHWA O MEXAHMYECKMX SABICHHAX B [IOBCEJHEBHOM >KM3HH UL
oBecreucHis Ge30MaCHOCTH NpH 00palieHuy ¢ TPUdOPaMu | TEXHHICCKUMH YCTPOHCTBAMH, VISt
COXPAHEHMS 3/J0POBbA U COOIIONEHHS HOPM OKONIOTHIECKOTO IOBE/ICHUSA B OKPYKAIOIIEH cpefie;
IPUBOIUTL [IPUMEPE! TPAKTHIECKOTO HCIIOMB3OBAHMA (bu3HUECKNX 3HAHWA O MEXaHWYCCKHX
SBIEHHSX ¥ (DH3MYECKMX 3aKOHAX; MPUMCPBL HCIOIB30BAHNA BO300HOBIISIEMBIX HCTOYHHKOB
SHEPIHH; YKOTOTHYECKUX TIOCTIE/ICTBHIH HCCIICIOBAHMST KOCMMYECKOTO IIPOCTPAHCTB;

e pa3nU4aTh IPAHHLBI IPHMEHHMOCTH (U3NIECKUX 3aKOHOB, IOHAMATh BceoOmuHi
xapaktep (yHIAMEHTAIPHBIX 32KOHOB (3aKOH COXPAHCHHMA MEXaHMYECKOH OSHEPTHH, 3aKOH
COXpAHEHHs HMITYTbCa, 3aKOH BCEMHMPHOTO TArOTEHMs) H OTrPAHWYEHHOCTH HCTIOJIE30BAHMUA
YACTHBIX 3aKOHOB (3axoH ['yka, ApxuMesia u ap.);



e HAXOMWTh AJEKBATHYIO TIPEUIOKEHHOH 3a/iaue (PU3NTIECKYI0 MOJENb, pa3peliaTh
npofieMy Kak Ha OCHOBE HMEFOIIUXCA SHANMH 110 MEXAaHHKE ¢ HCIIONb30BAHMEM MaTEMATHIECKOIO
anmnapara, TaK ¥ IIPH IOMOIIH METOI0B OLCHKH.

TennoBble ABJICHUA YYEHHK HAYUHTCH:

*  pacro3HaBaTh TEIUIOBBIC SBICHHST U 0OBSCHATE Ha 0a3e MMEFOILINXCS 3HAHUH
OCHOBHEIE CBOMCTBA MM YCIIOBHS TIPOTEKAHMS 3THX SIBIIEHHH: IMQy3us, N3MEHEHNE obwrema Ten
MY HarpeBaHuy (OXJaK/IeHHH ), 60NbIIAs CKUMAEMOCTE Ta308, Marasi CKAMAEMOCTE JKHIKOCTEN
¥ TBEPIBIX TeJ; TEIIOBOE PABHOBECHE, MCIAPEHHE, KOHICHCAIMS, ITABIICHHE, KpHCTAJUIH3ALHA,
KATICHUE, BIIAKHOCTH BO3JyXa, DPasIHIIbIC crocobBl  Temnonepeaads  (TerIonpoBOAHOCTS,
KOHBEKIIMSl, H3ITydeHIe), ATPEraTHBIE COCTOSHHU BEIIECCTRA, MOTTIOIEHNE SHEPIHH K HCTIaPCHIH
JIIKOCTH M BLUGICHHE €€ NpH KOHIGHCAIMH I1apa, 3aBMCUMOCTb TEMIICPaTyphl KHMICHI OT
IaBIECHUS,

«  OMHCHIBATH M3yYEHHBIE CBOFCTBA TEN M TETIOBBIE ABICHHA, HCTIONb3YA busnueckne
BeIMIUHBI KOJTHYECTBO TEINIOTHI, BHYTPCHHAS SHCPIHs, TeMIICPATypa, YACIbHAA TCIIOEMKOCTR
BEIIECTBA, YAENbHAs TCIUIOTA IUIABICHHMSA, YHEIbHAL TEIUIOTa 1apoo0pa3oBanus, y/elbHasd
TeIUIOTa CrOpaHWs TOIUIMBA, KOIQOUIIMEHT MOIE3HOTO nelCTBUS TEIIOBOTO JBHraTesd; IMpH
OTMCAHNH TIPABHIHHO TPAKTOBATH (PU3MECKAH CMBICIT UCIIONB3yCMBIX BEIMTHH, HX 0003HauCHHA
W eIMHWIE M3MEPEHNS, HAXOINUTE (QOPMYITHI, CBA3BIBAIOIIHE TaHHYIO (hM3HUIECKYI0 BETUIUHY C
APYT¥MH BETHYHHAMM, BEITHCIIATE SHAUEHHC (u3ugecKoil BEIINIHHEI,

aHANW3MPOBATH CBOMCTBA TEJI, TETLIOBBIE SBICHHA U MPOIECCHI, HCTIONB3YS OCHOBHEIC
[10JI0KEHUS ATOMHO-MOIIEKY/IPHOTO yUCHHs O CTPOSHHH BELIECTBA U 3aKOH COXPaHCHHS SHEPTHHL,

*  pasin4aTh OCHOBHBIE MPHU3HAKM H3YYCHHBIX u3MUCCKUX MOJEICH CTPOCHHA Ia30B,
FKUMKOCTEI U TBEPIBIX T,

*  [OPWBOAMTH MPUMEPHl TPAKTHIECKOrO WCIONB30BAHHA (GU3HIECKNX 3HAHWH O
TEIUIOBBIX SABICHHAX;

°  pelaTh 3ajaul, MCMIOJIB3Ys 33KOH COXPAHEHH: SHEPIHH B TELIIOBRIX npoueccax u
OpMYJIBL, CBA3BIBAIOIINC HH3HUCCKHE BEIHIHHEL (KO/TMYECTBO TEILIOTh], TEMIICPATYPA, yACIIbHAS
TerI0eMKOCTE BEIIecTBa, y/eIbHas TEIUIOTa IUIABICHHA, YICIbHAd TCIUIOTA napoobpa3oBaHus,
y/ieabHAs TEII0Ta CropaHus TOTIIHBA, K03(Q PULHEHT MOJIE3HOTO ACHCTBUSA TEIIOBOIO IBUTATENA):
HA OCHOBE AHANM3A YCIOBWA 3aJ[auil 3alMCHIBATE KPaTKOC YCIOBHC, BRIIACIHITR puznueckue
BE/IMUMHEL, 3aKOHBEI ¥ (POPMYJIBI, HEOOXOXUMBEIC JUIsL €€ PEILICHUS, TPOBOHTE pacUeThl M OLIEHUBATH
PEATBHOCTD IIOTY4EHHOIO 3HAUCHUS (hu3UUECKON BEITUUNHBL.

VuyeHHMK NOJYYHT BO3SMOKHOCTE HAYUHThCH:

e WCIIONB30BATh 3HAHWUA O TEMIOBBIX ABJICHUAX B NOBCEHEBHOM JKM3HH JULL
o6ecredcHus 6e30MACHOCTH PU 00pAIIEHHH ¢ IPUOOPAMK ¥ TEXHUUECKIMH yCTpOHCTBAMH, UL
COXPAHEHWs 3/I0POBbs U COOIIO/ICHHS HOPM SKOIOTHHECKOTO [IOBEJCHHUSA B OKPYIKAIOIIEH CPENC;
MPHBO/IUTE IPUMEPBL IKOTOIHYECKUX OCHENCTBAH paboThl JBUATATENCH BHYTPEHHETO CropaHus,
TeIIOBBIX M THAPOANEKTPOCTAHIIMH;

*  pasn{yaTh IPaHMLBl MPHMEHUMOCTH (U3MYCCKUX 3aKOHOB, IOHHMATh BCe0OIMiH
xapakrep (yHHaMEHTAIBHBIX (pU3HUECKHX 3aKOHOB (33KOH COXPAHEHUS SHEPTUM B TEITOBBIX
[poIEccax) U OTPAaHHYCHHOCT MCTIONB30BAHM JACTHRIX 3aKOHOB;

*  HAXO[WTH AJeKBATHYHO IIPEJIOKEHHOH 3asa4e (M3MEECKYI0 MOMIENb, pPa3pertaTk
npobreMy Kak Ha OCHOBE HMEIOIIHXCA 3HAHWHM O TEIIOBBIX SBICHHUAX C HCIONB30BAHHEM
MATeMaTHIeCKOTO anmapara, Tak ¥ IIpH MOMOIIH METOI0B OLCHKH.

DJieKTpU4ecKue H MATHUTHBIE ABJICHHS VyeHnK HAY4YHTCH:



*  pAacrio3HABATH DIEKTPOMATHWTHEIE ABIEHHA W ODBACHATE HA OCHOBE WMEOLIHXCH
3HAHUH OCHOBHBIE CBOWMCTBA KM YCJIOBUS TNPOTCKAHMA 3THX SABICHMA: JIIEKTPHU3ALMA Tell,
B3aMMOJICHCTBHE 3apsjoB, DJICKTPHICCKHH TOK M €ro HEHCTBHA (TCIUIOBOE, XHMHICCKOE,
MATHHTHOE), B3aHMOJIEHCTBHE MArHWTOB, 3TIEKTPOMATHUTHAS MHIYKIWSA, ACHCTBHC MAarHHTHOTO
110715 Ha TIPOBOJIHHK C TOKOM H Ha JIBWKYILYIOCS 3apAKeHHYI0 YacTHILY, IEHCTBHE 3JIEKTPHUECKOTO
T0Ms Ha 3apHKEHHYH0 YACTHLY, 2TIEKTPOMArHUTHEIE BOIHEI, IPAMOJIHHENHOE PacpOCTpaHEHNE
CBETa, OTPAXKEHUE W MPETIOMIICHUE CBETA, JIMCIIEPCHS CBETA.

*  COCTaBJIATH CXEMBI DIIEKTPHUECKHX IIEMed ¢ MOCNe0BAaTeNbHEIM M MapallieTbHbIM
COCIMHCHHEM 3]IEMEHTOB, Pa3nyas yCIOBHEIE 0003HAYEHHS 3IEMEHTOB BIEKTPHUYECKHX LCICH
(MCTOYHHMK TOK2, KJIKOY, PESUCTOP, PEOCTAT, TaMIIOYKa, aMIICPMETP, BOIBTMETD).

*  KCIIOJIBL30BATH ONTHUECKHE CXEMEI U [TOCTPOCHUS H300paKeHHH B INIOCKOM 3€PKale
U cobuparorei auH3e.

*  ONWCHIBATE M3YYEHHBIE CBOMCTBA TEN W JIIEKTPOMATHHTHBIC SBICHHS, UCIIOIbL3YS
(u3MYecKUEe BENHYMHBEI: 3ICKTPHUECKHH 3apsji, CHiIa TOKa, OIEKTPHYECKOe HaNpIKCHHE,
3IIEKTPHUYECKOE COLPOTUBICHHE, YIENbHOE COMPOTHBIEHHE BEIIECTBA, PabOTa SIEKTPHYECKOTO
MOs, MOI[HOCTE TOK4, (OKYCHOE pACCTOSHME W ONTWUECKas CHIAa JIMH3BI, CKOPOCTh
SIEKTPOMATHUTHBIX BOJH, JANWHA BOJHBEI M HacTOTa CBETA; MPH OIMMCAHWH BCPHO TPAKTOBATh
(pH3MUECKH T CMBICI HCTIOJIB3ySMBIX BETHUHH, MX 0003HAYEHHUS U C/IMHHALIBI H3MEPEHNU; HAXOIUTE
GopMyITEl, CBA3BIBAFOIINE AAHHYIO (QU3HYECKYIO BENMYMHY C APYTHMHU BETMIHHAMH.

*  aHAIM3MpPOBaTh CBOMCTBA TEN, DJICKTPOMArHUTHEBIE ABJICHHUS W TPOIECCHI, HCTIOIB3YsT
(H3MYECKUE 3aKOHbI: 3aKOH COXPAHEHHUA JJICKTPHUECKOrO 3apsiia, 3akoH OMa 11 y4acTka LellH,
3akoH J[xoyns-JIeHua, 3aK0oH IPAMOIMHERHOI0 PACIIPOCTPAHEH s CBETA, 3aKOH OTPaXXCHUA CBETA,
3aKOH TIPETIOMJIEHHs CBETa; MPH 3TOM PA3NMYaTh CIOBECHYH (GOPMYIMPOBKY 3aKOHA H €ro
MaATEMAaTHUCCKOE BhIPAXKEHHE.

*  NPUBOAWTL TPUMEPHI MPAKTHYECKOTO WCTONB30BAHAA (QU3MYECKAX 3HAHUH O
JIIEKTPOMATHUTHBIX ABICHUAX

*  pelarh 3a/a4M, KCMOJb3Ys (DHIMUCCKUE 3aKOHBI (3aKoH OMa JUls y4acTKa LeIH, 3aK0H
Txoynsa-JIeHra, 3aK0H MPSMOIHMHEHHOIO PACIPOCTPAHCHHS CBETA, 3aKOH OTPAKEHUA CBETA, 3aKOH
MpENOMIEHHS CcBEeTa) M (OPMYIEL, CBA3HIBAIOIIME (DU3HYECKHE BEITUUHHBI (cuna TOKa,
SIEKTPUYECKOE HANPDKEHHWE, 9NEKTPUUECKOE CONPOTHBICHHE, YAGABHOE COMPOTHUBICHHE
BEIECTRA, PAb0Ta DIEKTPHIECKOrO MO, MOIHOCTh TOKA, (DOKYCHOE PacCTOSHUE M ONTHYECKA
CHJTA JMH3BI, CKOPOCTB 3ICKTPOMATHMTHBIX BOJH, JUIMHA BONHBI M 4acTOTa CBETA, (OPMyIbl
pacyeTa 3IEKTPUYECKOro COIPOTHBICHMUS IIPH MOCISA0BATEIEHOM H MAPAJIIEIbHOM COCAUHCHHH
POBOJIHMKOB): Ha OCHOBE aHAIM3a YCIOBUs 3a[@4M 3alMChIBATL KPATKOE YCIOBHE, BBUICIATH
(pU3MUECKUE BENUYMHBL, 3aKOHBI M (QOPMYJIBI, HEOOXOAUMBIC UL €€ PELICHH S, IPOBOLUTE PACUCTHL
¥ OIICHHBATh PEATLHOCTH IIOTYyIEHHOrO 3HAUEHUS (U3UICCKOM BEMUUMHBL.

V4yeHHK N0Jy4UT BO3MOKHOCTL HAYYHUTHCH:

s HCIIOJIB30BATH 3HAHHUS 00 PIEKTPOMATHUTHEIX ABJICHUAX B MOBCEJHCBHOM JKU3HM JUIL
obecrieueHns 6e30macHoCTH Py 06palcH!HH ¢ IPUOOPaMH H TEXHUYECKAMH yCTPOMCTBAMH, AJIs
COXpaHEHHs 3[0POBbI H COOMIOAEHM HOPM SKOIOIHYECKOT0 NOBCACHHS B OKpYJKaroIIEH cpeje;
TIPHBOJMTH IIPHMCPHI BITHAHUS 3MEKTPOMAarHUTHBIX H3IYYCHUH Ha XHBBIE OPTAHH3MBI;

*  pa3NMYaTh TPAHHUIEI NPHMEHHMOCTH (QU3HYCCKUX 3aKOHOB, IIOHHMATH BCCOOIIMH
xapakTep (yHJaMEHTANbHEIX 3aKOHOB (3aKOH COXPaHEHHMA OJICKTPAYECKOTO 3apsama) M
OrpaHHUIEHHOCTh WCIIOMB30BAHAS HYACTHBIX 3aKOHOB (3akoH Oma Juis ydacTka IeNH, 3aKOH

Jxoyna-JIenna 1 Jip.);



*  WCIONE30BAThH IPHEMEI TIOCTPOSHHSA (DU3MYECKUX MOZENEH, TOUCKa H (hOPMYTHPOBKH
JOKa3aTeJIbCTB BBIJIBHHYTEIX THIIOTE3 H TCOPETHYCCKHX BBIBOLOB HA OCHOBE SMIMPHYECKH
YCTaHOBIICHHBIX (PaKTOB;

*  HaxOAUThL aNCKBATHYIO IIPEIUIOKEHHOM 3a71a4e (DU3MUECKYI0 MOIENb, paspellaTh
npobaeMy Kak Ha OCHOBE WMEHNUXCS 3HAHMH 00 OSJIEKTPOMATHHMTHBEIX SBJIEHHSAX C
MCTIONTB30BAHHEM MAaTEMATHYECKOr0 aIMapaTa, Tak U IIPH MOMOLIM METO/I0B OLEHKH.

KpanrToBbie aBJIeHHS YYeHHK HAYUUTCH:

*  pAacllO3HaBaTh KBAHTOBHIE ABIEHWA W OOBACHATH HA OCHOBE HMMECIOIIMXCS 3HAHUH
OCHOBHBIE CBOWMCTBA MIIM YCIOBHA MPOTEKAHWSA 3THX SIBICHUM: €CTECTBEHHAs M MCKYCCTBEHHAS
PaIoaKTUBHOCTb, O-, B- ¥ Y-H3TydeHUs, BO3HUKHOBEHHE TMHEHYATOr0 CIIEKTPa U3IyYEeH s aTOMa,

*  ONHKCHIBAThH U3y4EHHEIE KBAHTOBEIE SIBJIIEHUS, UCTIONB3YS ODH3NUECKHE BEITHIMHEL:
MaccOBOE HHCIIO, 3apsAZ0BOE HHCIO, IEPHOI MOiypaclana, 3Heprust HOTOHOB; TPH ONMCAHHK
IIPaBHJIBHO TPAKTOBATH (PU3HYECKHII CMBICT HCIIOIb3YEMBIX BETHIHH, MX 0003HATCHUS U ¢ IHHHIBI
HU3MEPEHHS; HAXOIUTH (DOPMYIIBI, CBA3EIBAIONINE AAHHYIO (DH3UYECKYIO BEIMYHHY C
IOPYTrHMH BEIIMYHUHAMH, BBIYUCIATH 3HAYCHHE (DU3NHECKOH BEITHYHHBL,

*  aHAJM3UPOBATh KBAHTORBIC SBICHUSA, HCIONB3Ys QUINUECKUE 3aKOHEI H TIOCTYIATHI:
3aKOH COXPaHEHHs] DHCPIUM, 3aKOH COXPAHCHHUS JJIEKTPHYECKOro 3apsja, 3aKOH COXpaHEHHS
MacCOBOTO YHCNId, 3aKOHOMEPHOCTH W3IIYUEHHS W I[IOTJIONICHUA CBETa aTOMOM, MPH 3TOM
pas3iiv4aTh CIOBECHYHO (POPMYIIMPOBKY 3aKOHA M €0 MaTeMaTHYECKOE BEIPAKCHHUE;

*  PAa3iMyYaTh OCHOBHbIE IPU3HAKM IUIAHETAPHOW MOJENM aTOMa, HYKJIOHHOH MOACTH
aTOMHOTO 51/1pa;

*  MPUBOJUTH TNpPUMEPhl MPOSBIEHHUS B TMPHPOJAEC W TMPAKTHUECKOTO HCITOTb30BAHUS
PAIMOAKTHUBHOCTH, AJIEPHBIX W TEPMOAIEPHEIX PEAKIMi, CIEKTPaNLHOrO aHaIn3a.

Y4YeHUK NOJTY4YHT BO3MOKHOCTL HAYUHThCH:

*  HCIONb30BATh IOIYYCHHBIE 3HAHWUA B IIOBCEIHEBHOM JKU3HM Ipu OOpallleHUM C
nprbopaMH ¥ TEXHHYECKHMHU YCTPOHCTBAMH (CUCTUMK MOHM3HPYIOIMX YacTHI, DO3UMETP), I
COXpaHEHUs 37I0POBbA H COONMIOAECHH HOPM DKOTIOTHYECKOTO TIOBEICHNA B OKpYKalOIIEH cpene;

*  COOTHOCHTb 3HEPTHIO CBA3M ATOMHBIX SAZED C Ae(HEKTOM MACCHI;

*  [PUBOIUTH IPUMEPH! BIUSHUS PAaOHOAKTHBHBIX H3IYyYCHMH HA JKUBBIC OPraHU3MBI;
MOHMMATh IIPHHLMI JACHCTBUA JIO3MMETPA M PA3JIMYATE YCIOBHS €r0 UCIIOIb30BaHUA;

*  TOHUMAaTh DKOJIOTHYECKHE MPOOIEMBl, BOZHHKAIOIIME MPH UCTIONE30BAaHUH aTOMHEIX
DIIEKTPOCTAHIIMN, ¥ TIYTH PEIIEHUs 3TUX MpodiIeM, NEPCIEKTHREL UCIIONB30BAHUS YIPaBIsSEMOTO
TEPMOAAEPHOTO CHHTE3A.

Copgep:xanne nporpaMMbl BHEYPOUHON XeATEILHOCTH
no pasaeaam ¢puzuku no Touke Pocra

Beenenne(s 1)
-  Owu3uka KaKk Hayka M OCHOBAa ECTECTBO3HAHMS. OKCIEPHMEHTAIBHBIM XapakTep

¢u3uku. dOuznueckue BeMMUIUHBI U MX H3MepeHHe. CBA3M Mexay (DH3MYECKUMM BEIHYMHAMU.
HayuHbiid Me€TOJ TO3HAHUA OKPYXKAIOIICTO MHpA: 3KCIEPHMEHT — THIOTE3a — MOJEIL —
(BBIBOBICPABHEHUA C YUETOM I'paHUIl MOMEIH) — KPUTCPHAIBHBIH JKCICPHMCHT. Pu3udeckas
teopus. [TpnOmkEHHbIH XapakTep QH3HMYCCKUX 3aKOHOB. MozemipoBaHue ABIeHHH H 00BEKTOB
npuponsl. Poms mMatematuku B (usuke. Hayunoe mmpososspenme. Ilomsarue o dusuycckoi

KapTHHE MHpa.



Mexauunka(65 1)

- Kiaccuueckas MEXaHHKa kak  (yHmIaMeHTanbHas  (u3KHECKasd
TEOPHSL. I'panuie! €€ MPUMEHHUMOCTH.
Kunemaruka.

- Mexannueckoe qBikenie. MatepuanbHas Touka. OTHOCHTENBHOCTE MEXaHHHECKOT0
mewkenns. Cructema orcuéra. Koopaunats!. IIpocTpancTBO 1 BPEMA B KIIACCHICCKOH MEXaHHKC.
PamuyceekTop. BexTop mepeMeneHus. CxopocTth. Yckopenwe. I[IpamonuHeiHOe IBIKCHHE C
nocrosHEEIM yokoperueM. CBo6oHOE 1Majlenne Tell. J[BrKeHHE Tena MO OKPYKHOCTH. YTIOBAs

CKOPOCTE. [[eHTPOCTPEMHUTENBHOE YCKOPEHHE.

Kunemaruka TBEpAOro Tema.
- TlocrymatensHoe ABHAKEHHE. Bpamiate/bHOE ABIKCHHE TBEPIOTO Tena. YTIoBas

JMHEHHas CKOPOCTH BpaIlCHH.

JInnamMuKa.
- OCHOBHOE YTBEP/ICHHE MCXaHHKH. Ilepsoiit 3akoH HetoTona, Minepunaibube

cucTembl otcuéTa. Cruna. CBA3b MEKAY CHIOH U YCKOPEHHEM. Bropoii 3akon Herorona. Macea.
IpuHUUn Cynepno3ULKK CHIL Tpetuit 3akon Herotona. IIpunnun oTHOCHTEIBHOCTH Tanunes.

Cuuisl B IpHpoOJIeE.
- Cuna TAroTcHMs. 3akoH BceMupHOro TsrotcHus. IlepBas xocmm4eckas CKOPOCTE.

Cuuisl TsokecTH 1 Bec. Heecomocts. Criia yIpyrocTH. 3aKoH I'yka. Cuibl TpeHU.

3axoHBI COXpaHeHHs B MeXaHHKe.
- Wmnymec. 3aKOH COXpaHCHHA MMITYIIbCA. PeaxriBHOE [BVIKcHHE. Pabora CHIIBL

Kyneruaeckas duepris. [IoTeHIMaTbAAs SHEPTHA. 3aKOH COXPaHEHHSA MEXaHHICCKOHW JHEPTHH.
MCroMb30BAHME 3aKOHOB MEXAHUKU A7 OOBACHEHHU JBIKCHHA HeOEeCHBIX TEN U UL PAa3BUTHA
KOCMHYECKHX MCCIIEOBAHNH.

Craruka.
- Moment cuiibl. YCIIOBUS PABHOBECHS TBEPAOro TCIA.
- JlaGoparopHubi¢ padoThI
- Wzyuenwe JBWKEHHS Tel MO OKPYXHOCTH ION OeHCTBUCM CUIIBI TSDKECTH H

yIPYyroCTH.
- CoxpaHeHME MEXAHHYECKOH OHCPIUH IpH ABIKCHUM TeNd L0 [EHCTBHEM CHII

TSIKECTH U YIPYTOCTH.
MoaekyasipHas pu3uka. Tepmonunamuka(30 1)
OCHOBBI MOJIEKY/ISIpHOH QU3HKH.

- BO3UMKHOBGHME ATOMHCTHYECKOH THIIOTE3bl ~CTPOCHMA  BellecTBa H - CC
JKCTIEPUMEHTAIIBHBIE JI0KA3aTEIBCTRA. Macca # pa3sMephl MOIEKYJL. KOmH9IecTBO BEMICCTRA. Mons.
TMoctosuas Asoraapo. BpoyHosckoe asrkerne. CHibl p3aumoeiicTBusa Monekyl. CTpoeHHe
ra3000pa3HBIX, JKMIKKX ¥ TBEP/IBIX TEIL. Termmoroe ABH/KSHHE MOJIEKy . Mojiens HISaTbHOro Tasa.
['paHMIlbl TPHMEHHMOCTH MOZCTH. OCHOBHOE ypaBHCHHE MONEKYJIpHO-KHHETHIECKOH TEOPHH

rasa.



TemnepaTypa. JHePIHs TENJ0BOro IBHAKEHUS MOJIEKYL.
- Temnoroe pasHoBecHe. OmpereneHHe TEMIEPATYPRIL. AGcommoTHas TeMmmeparypa.

TemmepaTypa - Mepa CpeHeH KUHETAYECKOM SHSPriy MONEKyIL. M3MeHnenue CKOPOCTEH ABIKESHU
MOJIEKYJ I'a3a.

YpasHeHHe COCTOSHAS HICATLHOr0 ra3a.
- Ypaeuenue Menpeneepa-Knaneipona. I"'a30BLIE 3aKOHEL.

TepmoauHaMMKa.
- DBayrpenmss oHeprus. PaGora B TEPMOJMHAMHKE. KonuuecTBO  TEIUIOTHL.

TemnoémkocTh. [1epBbli 3aKOH TEPMOAWHAMUKH. Wsonpomeccel. M3oTepmsr Ban-nep-Baansca.
AmuabaTHBI  Tporecc. BTOpoH 3aKOH TEPMOJMHAMUKH. CTATHCTUYECKOE HCTOIKOBAHME
HeoOPaTMMOCTH TIPOIECCOB B TPHPOIEL. [Topsagok # xaoc. TemyoBble JBUTATENIW: IBHTaTElb
BHYTPEHHCTO CTOPamus, Au3elb. XOIOMMIBHAK. YCTPONHCTBO M TPHHLMI ICHCTBHA. KILA
JIBUTATENEH.

- IIpoGneMsl S3HCPTETUKH M OXpaHa OKPY/KaroIEeH CPe/Ibl.
B3auMHOE IpeBpalIeHHe JRUIKOCTeH 1 ra3os. Teépaspie Tena.
- Mogens cTpoenus xuakocTed. [[oBEPXHOCTHOE HATAKCHHE. WcmapeHne W KMITCHHE.

Hacsimenusiii nap. Bnaxiocts Bo3ayxa. KpucTaumiuecKue 1 amopduble Tena. Moaemny CTpoeHMs
TBEpABIX TeNl. MeXaHHueCKHE CBOHCTBA TBEPHIBIX TCT. [I1aBIeHHE U OTBEPCBAHHC.
- VpapHeHue TemI0BOro bamaHca.

JlaGopaTopnbie padoOThI
- Onsrraas nposepka 3akona I'eii-Jlioccaka.
- OmeITHas poBepka 3akoHa boins-MapuorTa.
- M3mepenue MOAYIIA YIPYTOCTH PE3SHHBL

DIEeKTPOAUHAMMKA. JeKTpocTaTHKA. (45 1)
- DIeKTpWYECKMH 3apsjil M DJIEMEHTApHBIC  HACTHILBL 3akoH  COXpaHEHUS

3IEKTPHYECKOTO 3apsana. 3akoH KymoHa. DnexTpraeckoe mose. HampsukeHHOCTb SIEKTPHIECKOTO
nosist. TIpHHITAN CYNEPTIO3ULMH TTOCH. IIpOBOJHHMKH B 3JEKTPOCTATHIECKOM IOIIE. JM3neKTpUKH
B DIEKTPOCTaTUYECKOM  TOJC. Momspuzanus  AMOICKTPUKOB.  1IOTCHIMANBLHOCTE
3IeKTpoCTaTHIecKoro mojis. [ToTeHnuan sMeKTpUIECkOro MoiL. PasgocTh NOTEHIHUATIOB.

- DnextpoéMKocTh. KOHIEHCATOPEL. DHeprus HMEKTPUIECKOro T0/s KOHACHCATOPA.
IocTOSTHHBIHA eKTPHYECKHH TOK.
- Cuna Toka. 3akon Oma mns ydacTka nemu. COnpoTUBICHHE. DIEKTpHUYECKUE LECIH.

TTocnenoBaTEIBEHOC H IIapaJ'IJ'ICJ'[BHOC coeMHEHME IIPOBOAHHUKOB. PaboTra H MOIIHOCTh TOKA.

- DIeKTpoABHIKYIIAs CHTIA (31C). 3axon Oma st TIOJTHOM IETTH.
DIeKTPHYECKHIl TOK B Pa3IHYHBIX Cpefax.
- DIeKTpHYECKHH TOK B METaLIax. 3aBHCUMOCTE COIPOTHBIEHHS OT TEMIEPATYpBL.

CBEpXIpOBOAMMOCTE.  IT0IYTPOBOHHKH. CobcTeeHHass M IpUMECHas  IIPOBOJUMOCTH
[IOAYIPOBO/IHHKOB, P-N-TIEPEXOI. T10/TyTIPOBOAHHKOBEIH [HOA. TpaH3HCTOD. DIEeKTPHIECKUH TOK

B JKUIKOCTAX. DICKTPUYCCKHM TOK B BAKYYME. DnexTpiHeckuit TOK B rasax. Ilmasma.



JlaGopaTopHbIe padoThl

HSY‘IGHHE TIOCIeJOBATENBHOTO H HapaJTHeJ'[BHOI‘O COEOWHCHHUS TIPOBO/IHUKOB

Namepenre DJIC 1 BHYTPCHHETO COMPOTHBIICHHA NCTOIHAKA TOKA.

Orpee/IcHuE 3apa/ia JCKTPOHa.

Hcnoas30BanHE pETHOHaJ'lLHDFO KOMIIOHEHTA B H3y4eHHH Kypca

bu3uKH

Tema ypoka

CpobomHoe  majgeHwe  TeIL. JlprokeHne  Tema,
GpOIIEHHOT0 TOX YIIoM K TOpM30HTY. PelieHue
3a/1ad.

PeruoHaibHOE COePKAHUE
H3y4aeMblX BONPOCOB

T'paBuMeTpHUECKas Pa3BEKa MOTESHBIX
rickomaeMslx B Pecir. bamkopTocTaH

Cuna TpeHHA Hu conpomanemm. I[BI-‘[}KGHHG TE€na 1104

JeficTRIEM CHIIBL TpeHus. BperHoe BO3ICHUCTBHE
CHJIBI TPEHHUA HA MEXAHU3MBI IpeAnpUATHI B
r.Y4ansl

Bpe/oe BO3ICHCTBHE CHIIB! TPEHIA Ha
MeXAHM3MBI IPEITPHATHA B I.Y4allbl

(QcHOBHBIE TTOJIOKEHHA MKT # uX OIBITHEIE

ey

TO/ITBEPYKICHHA, XapaKTEPUCTHKH MOIICKYII.
Pemenue 3a1ad. 3aBHCUMOCTB CTETICHA 3arps3HEHHs
BO3JyXa OT BbICOTHI B T. Yyaibl

3aBMCHMOCTH CTETIEHH 3arpA3HCHHA
BO3JyXa OT BHICOTHI B T. Vwuansl

ypaBHGHPIC COCTOSHUA HAcanbHOTO rasa.

TTpuMEHEHHE OCHOBHBIX 3aKOHOB MKT na

HPOHSBOIICTBEX ropoad VYuyaibl

TeroBbIE IBUTATENH ¥ OXPaHa OKpyIKAIOMIEH CPETBL.

TeruIoBbIC ABUIATENH H SKONOIHA
Pecny6iuku bamkopTocTal

PaboTa B TepMOAHHAMAKE. BHYTPCHHAL
HHEpTHs UEATBHOTO Ia3a. Konu4ecTBO TEIIOTHL.

Wcnoms30BaHUE KPUCTAIIIOB W amopdHBIX TEI B
MPOMBILIJICHHOCTA Pecry6imku bamkopTocTaH

WUcnons30BaHHAC "

KPUCTAIIOB
aMOpdHEIX Ten B TPOMBIIICHHOCTH
Pecrry6nuky bamrkopTocTaH

KpucTaniniecKue CBOMCTBA TBEP/IBIX TEIL.
3acoperue OKpYKaiomIeh cpespl oTpaboTaHHEIMU
MaTCpUATAME C 3alaHHBIMH CBOUCTBAMH.

DnexTpy4cCcKuil 3apAa. 3aK0OHbl COXPAHCHHA
AIEKTPUUYECKOTO 3apA/a. Pemenue 3a1a4.
CTaTHYeCKOE ICKTPHUESCTBO 1 IpaBHiia Tb Ha

TIpeIpUATHAX T0POaa
mone. HarpsoKeHHOCTb

DIeKTpPHICCKOE

BJICKTPH‘IGCKOI'O oI,

3acopeHue OKpYIKAKOIIEH CPEIBI
oTpaboTaHHRIMY MaTEpHATIaMHu C
3aMaHHBIMH CBOHCTBAMU.

CTariueckoe 3ICKTPHYECTBO H MpaBuia
TB Ha NpeAnpHATHAX TOPOAA

TeKTPHYECKHAE MOJIS B T. Y Jalbl

3akox Oma niid [IOJTHOH LEIH,

IIpumMeHEHUE pasTUYHBIX BUJIOB
KOHIEHCATOPOB Ha [IPOM3BOACTBAX Pb

DneKTPUIECKUH TOK B PACTROPaX U pacmiaBax

NPUMEHEHIS Ha IPOU3BO/ICTES B r. Yuamsl
DIeKTPHICCKUH TOK B ra3ax. Wonuzanms
aTMOC(epHOTO BO3AyXa. DnexkTpoGHIBTPEI HA
NpeAnpHATHAX Pecny6nuky bamKkopTOCTal

HIEKTPOIHTOR. DIeKTpOIm3, €ro 3aK0H U TCXHUICCKHC

DIIeKTpoId3, €Tro 3aK0H M TEXBHUYCCKHC

IPUMECHCHUA Ha HpOPI?»BO,H,CTBe B T. Ydalsl

DnexTpoQUIBTPEI Ha TIPEATPUATIAX

PecnyOnuku bankopTocTaH



TemaTn4ueckoe MJIAHHPOBAHAC

[ No

Tema paszena Kon-Bo Kosn-Bo
YacoB naGop.pabd

Bgrenenue 5

MexaHuKa 65 6+2¢.1.
-KWHEeMaTHKa
-[AHAMMKA
-CHJIBI B IPUPO/IE

-3aKOHBI COXPaHEHHUA
-CTAaTHKA

Mounekynspras puswka. TepMOAHHAMAKA. -OCHOBBI MONIEKYJISIPHOM 30 1+1¢.m
(pU3MKH, TEMIIEPATYPa, SHEPTHA TEMIIOBOTO JBWXKEHNA MOJIEKYJT -
ypaBHEHHe COCTOSHIA WICAIFHOTO rasa -TEpPMOJIMHAMHKA -
peabHBIC Ta3bL.

KupkocTH U TBEP/BIC TN

DeKTpoArHAMUKA 45 2+1d.m.

-3]IEKTPHUYECKOE 110JIE -[IOCTOSHHBIN HIEKTPUYCCKUH TOK -
SIEKTPHUYECKUH TOK B

pas/MUHBIX CPEaax
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