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PabGouass mporpamma yudeOHO#N nucuuriuinHbl «®Pusnka» paspaboTaHa Ha
ocHOBe DeiepabHOTO TOCYIapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
oOmiero oOpa3oBaHMsI B COOTBETCTBUU C PEKOMEHIAIMSMHU IO peatu3aliu
cpeaHero ooOmiero oOpa3oBaHMUsT B TpeAeiaX OCBOCHHS 00pa3oBaTeIbHOU
IpOrpaMMbl  CpeHEro npogeccuoHaNIbHOr0 o0pa3oBaHUs Ha ©0a3e OCHOBHOIO
obmiero obpazoBanus (IluceMo Munnpocsemenuss Poccun ot 01.03.2023 Ne 05-
592) ¢ y4€ToM COBpPEMEHHBIX MHPOBBIX TpPEOOBaHUMN, TMPEABIBIACMBIX K
MaTEeMaTUYECKOMY 00pa30BaHUI0, U TPAJAUIIMA POCCUICKOTO 00pa30BaHMs.

Peanuzammst  mporpammbl  oOecreuMBaeT — OBJIAQJCHHE  KIFOUEBBIMU
KOMIETEHIIUSMH, COCTaBIISIOIIMMU OCHOBY JUIsl CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0Opa3oBaHMsl, 1IETOCTHOCTh OOIIEKYIBTYPHOTO, JHYHOCTHOTO U TO3HABATEIHHOTO
Pa3BUTHS JTUYHOCTU O0YJAIOIIIUXCS.

Paspadoruuk: ['AIIOY MO «KaHganakuckuii HHIyCTPUATIBHBIN KOJUIEIN.



OJIOBPEHA

MpeAMETHON (IIMKIJIOBOM) KOMUCCHEH
Mpeno/iaBaTesieil eCTeCTBEHHO-
MaTEMAaTUYECKUX U CIIELHATBHBIX
JTUCITUTIAH TEXHUYECKOTO MPOQHIIs

ITporoxon Ne 10 ot «20» nronst 2023 r.

IIpencenarens /M.B.Hemuena /

Pazpabotana Ha ocHoBe DeepaabHOro
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaH/IaPTa
CpeaHero o0mero 0opa3oBaHusi B COOTBETCTBUU C
PEKOMEHIAIIUSIMHE T10 PEATU3AIIH CPETHETO
o01ero oopazoBaHus B pe/iesiaX OCBOCHHS
0o0pa30BaTeNbHOM MPOrpaMMBbI CPEIHETO
npodeccnoHanTbHOTr0 00pa3oBaHus Ha O6aze
OoCHOBHOTO 0611ero oopazoBanus (ITucemo
Munnpocsemenus Poccun ot 01.03.2023 Ne 05-
592).

3amecturens qupekTopa no YIIP

/10.B.Canomaxus/
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1. MACIIOPT PABOYEM NPOT'PAMMBbI YYEFHOU JUCHUTLJIAHBI

1.1. ObaacTs npuMeHeHus1 padoyeil MPorpaMMbl

PabGouass mporpamma ydeOHON auciuIUIMHB «®DuU3WKa» TpeaHa3HAYeHA IS H3yYCHHS
MaTeMaTHUKd B TpodeccHoHaIbHBIX oOpa3oBaTenbHbix opranuzanusx CIIO, peanusyromux
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeaHero oliiero oOpa3zoBaHHs B IMpeaesaXx OCBOCHHSI OCHOBHOM
npodeccuonanbHoil  oOpazoBarensHO mporpammbl  CIIO Ha ©6a3e OCHOBHOrO OOIIETO
o0Opa3oBaHMs MPU MOATOTOBKE KBaNU(UIIMPOBAHHBIX pabounx, coykammx. Hacrosieit paboueit
MPOrpaMMOi TIpeTyCMaTPUBAETCS U3yUYCHHE YIeOHOM MUCIUTUTHHEI «DU3HKay, HATPaBICHHON Ha
(hopMUpOBaHHE ECTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOYYaIOIMIUXCS TPH OCBOCHUU WMH
yueOHo# mucrumnabl «Pu3nka» Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIHHOCTHOTO
oAXO0Ma.

1.2. MecTto y4eOHOH [JAUCUMIUIMHBI B CTPYKType OCHOBHOW mnpodecCHOHAJIbHOI
o0pa3oBaTe/IbHON NPOrpaMMbl

VYyebnas qucturummHa « DU3MKa» OTHOCUTCS K UKITY «O01eoopa3oBaTeabHas MOATOTOBKaY.
1.3. Heau u 3a1a4u y4eOHOH TMCHUNIMHBI
[IpuoputeTHBIME HeJaSIMU 00yUeHHUsI MaTeMaTUKe Ha 6a30BOM YPOBHE SIBJISIOTCS:

- (hopMupoBaHMe MHTEpECa U CTPEMIICHUS O0YYarOIUXCA K HAYYHOMY U3YUEHUIO IPUPO/IbI,
pa3BUTHE UX UHTEIUIEKTYyalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TPEACTABICHMH O HAYYHOM MeETOAe TO3HaHUuS U  (popMupoBaHUE
HCCIIEA0BATEIIBCKOTO OTHOMIEHUS K OKPYKAIOLIUM SIBJICHUSM;

- opMHUpOBAHHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa W3Y4YeHHsS OCHOB CTPOCHHS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

- popmupoBaHuE YMEHUN OOBACHATH SIBICHUS C UCIOJIb30BaHUEM (U3NYECKUX 3HAHUH U
Hay4YHBIX JOKa3aTeNbCTB;

- q)OpMI/IpOBaHI/Ie Hpe)lCTaBJ'IeHI/Iﬁ 0 poJi (1)I/I3I/IKI/I IJIg pa3sBUTUA JAPYIUX CCTCCTBCHHBIX
HayK, TCXHUKHU U TCXHOJIOT Hi.

JlocTiokeHne 3THX IleNeil obecreurBaeTcsl pelleHHeM CIEeAYIOIUX 3ajad B Ipolecce
M3y4eHHS Kypca QU3UKH HA YPOBHE CPETHEr0 00IIero 00pa3oBaHHUs:

- IPHOOPETEHNE CUCTEMBbI 3HAHWH 00 OOMmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUSX, BKIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U
AJIEMEHTHI aCTPOPHUBHKH;

- popMupoBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUSA NIl 00BACHEHUS (PU3NUECKIX
SIBIICHU B IPUPOJIE U JIJISl IPUHSATHUS IPAKTUUECKUX PEIICHUI B MOBCEAHEBHOMN KU3HMU;

- OCBOCHHE CIIOCOO0B peUiCHUs PAa3JIMIHBIX 3a4a4 C AIBHO 3aJlaHHOH (I)I/I3I/IHCCKOI‘/’I MOACJIBIO,
3aaa4, MnoApadyMCeBarOmIUuX CaMOCTOATCIBHOC CO30aHHC (bI/ISI/I‘{eCKOfI MOACIIH, aJIecKBaTHOM
YCJIOBUSAM 3a/1avuu;

- MOHUMaHNe (PU3MUECKUX OCHOB W TPUHIMIIOB JCUCTBUS TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY’KAIOILIYIO CPEy;



- OBJIAJICHUE METOJAaMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS (UIUUECKUX
SKCHEPUMEHTOB, aHalM3a M UWHTEpHpeTanud HH()OpMAIK, OIpEaeIeHUs] JOCTOBEPHOCTH
IIOJIyYEHHOT' O PE3yJIbTATA;

- CO3JJaHHE YCJIOBUU JJISI PA3BUTHS YMEHUH MNPOEKTHO-UCCIEAOBATEIbCKOM, TBOPUYECKOM
JIEATEIIbHOCTH.

1.4. Pe3yabTaThbl 0CBOEHHSI Y4€OHOW AMCUUNIMHBI

OcBoenue y4eOHOW mUCHMIUIMHBI «®PH3UKa» o00ecrneunBaTh AOCTIDKEHHE Ha YpOBHE
CpCaHCTO O6H.[CFO O6p330BaHI/I51 JIMYHOCTHBIX, MCTAIMMPECAMCETHBIX u MNpEAMCTHBIX
o0pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHMS NPOTPaMMbl ydeOHOTo mpeamera «DU3UKam»
XapaKTePU3YIOTCS:

['paxkpaHCKO€ BOCIUTAHHE:

- chOpPMHUPOBAHHOCTh TPAXTAHCKOW TIMO3MIMK OOydYaromerocss Kak aKTHBHOTO W
OTBETCTBEHHOT'O YJeHA POCCHICKOTO OOIIECTRA;

- MPUHATHE TPAJAUIMOHHBIX OOINEYETOBEYCCKHX TYMAHHUCTHUECKUX U JIEMOKPATUYCCKUX
LIEHHOCTE;

- TOTOBHOCTb BECTH COBMECTHYIO JICATCIILHOCTh B MHTEpPECaX TPaXKITAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJICHHUH B IIIKOJIC U IETCKO-IOHOIIECKMX OpPTraHU3allHsX;

- yYMEHHE B3aMMOJCHUCTBOBATh C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIHMSIMHA ¥ Ha3HAUYCHUEM,

- FOTOBHOCTh K TYMaHHTAPHOU W BOJIOHTEPCKOH JIEATEIHHOCTH.

[laTproTHYeckoe BOCIIMTAHKE:

- ¢cpOPMHUPOBAHHOCTH POCCUHCKOM IPaskIaHCKOM HICHTHYHOCTH, TAaTPUOTH3MA;

- [ICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM; JIOCTHIKCHHUSAM POCCHUCKUX
yu€HBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

- ¢(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHS,;

- CITOCOOHOCTH OICHMBATH CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHECHTUPYSICH
Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B ICATEIILHOCTH YIEHOTO;

- OCO3HAHHUE JJMYHOTO BKJIA/Ia B TOCTPOCHUE YCTOWYMBOTO OYIyIIETO.

DCTeTHnYecKoe BOCIIUTAHUE:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIOYasi 3CTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil Hayke.

TpynoBoe BocivTanue:

- HHTepeC K pa3nIu4dHbiM cdepaMm NpoPecCHOHANBHON JESITeTbHOCTH, B TOM YHUCIIC
CBS3aHHBIM C (U3WKOW W TEXHUKOH, yMCHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OymyIIeH
poeCCUu U Pean30BBIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

- TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMUIO W CaMOOOpa30BaHUIO B 001acTH (HU3UKH Ha
MPOTSHKEHUH BCEH )KU3HU.

OKOJIOTHYECKOE BOCIMTAHUE:

- cOpMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, OCO3HAHHE TJIOOATBFHOTO XapakTepa

9KOJIOTUYECKUX MPOOIIeM;



- IUNIJAHUPOBAHUE U OCYIIECCTBJICHUE IEHCTBUM B OKPYJKAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;

- paclIMpeHUE OMmbITa JAESITEIbHOCTH 3KOJOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
HUMEIOIUXCS 3HAHUN 110 (PU3UKe.

[[eHHOCTH HAYYHOTO MTO3HAHUS:

- c(hOpMUPOBAaHHOCTb MHMPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

- OCO3HAaHUE LIEHHOCTH HAay4YHOH JIeSTeNbHOCTH, TOTOBHOCTh B MPOLIECCEe U3yUEHUs (PU3UKH
OCYILIECTBJIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTh UHANBUYAJIBHO U B IPYIIIE.

B mpouecce nocTHKEHUS JUYHOCTHBIX pE3YJNbTaTOB OCBOEHMS IPOTPAMMBI CPEAHETO
obmiero obpa3oBanus Mo y4eOHOU aucuuruimHe «Pu3nka» y oOydarouIuxcsi COBEPIIECHCTBYETCS
HMOIMOHAIBHBIA WHTEIUIEKT, IPEATIONATraloiii cOPMHUPOBAHHOCTB:

- CAMOCO3HaHMs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIIBHOE COCTOSIHUE,
BHJICTh HAINPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

- CaMOpeTyJIMPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIIOBEJCHUE, CIIOCOOHOCTb aJalTHPOBATBCS K HSMOLMOHAIBHBIM
W3MEHEHMSIM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHBAlLlMU, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTH)KEHUIO LEJIM M YCIEXY,
ONTHMHU3M, UHUIIMATUBHOCTb, YMEHUE AEUCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

- OMIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHHMMATh SMOLMOHAIBHOE COCTOSIHHE JPYTHX,
YUUTBIBATh €T0 MPH OCYILECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

- COLMAJIbHBIX HaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTpAauBaTh OTHOILIEHUS C APYTUMU
JFO/IbMU, 3a00TUTBCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

METAITPEJJMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3ybTaThl OCBOSHHS MPOrpaMMbl y4eOHOW IUCHUIUIMHBI «Du3nkay
XapaKTepU3YIOTCSI  OBJIAJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHbIMU — OeliCmEUsIMU,
VHUBEPCANHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU, — YHUBEPCANbHbIMU — Pe2yTIsIMUBHBIMU
Oelcmeusimu.

1)Yuusepcanvuvie noznasamenwvhnuie oeticmesus, obecneuugarom Gopmuposanue 6a308viXx,
KOCHUMUBHBIX NPOYECco8 00yualoumuxcs (0c6oeHue Memooo8 NO3HAHUSL OKPYICAIOUe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008AmMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueti).
ba3oBble JIornyecKue AeCcTBUs:

- CaMOCTOATENHFHO (OPMYJIMPOBATh W aAKTyaJU3UpPOBaTh MPOOIEMy, paccMaTpwBaTh €&
BCECTOPOHHE;

- OTIPECIISITh LETU AEATEIbHOCTH, 3aJ1aBaTh apaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,

- BBIIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3MUECKUX SBICHUSIX;

- pa3pabaTbIBaTh IJIaH pelieHus: mpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINXCS MaTepHUAIbHBIX
Y HEMATEpHUaAJIbHBIX PECYPCOB;

- BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTb, OLEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISAM,
OLICHUBATh PUCKHU MOCIEACTBUI NESITEIBHOCTH;

- KOOpJUHUPOBATh M BBHINIOJHATH pPa0OTy B YCIOBHUSAX pPEAJIBHOTO, BHUPTYaIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIeM.
ba3oBbie nccnenopaTenbckue A1eMCTBUS:

- BJIaACTh Hay‘-IHOI\/'I TepMHHOHOFHeﬁ, KIIOUYCBBIMH IIOHATHAMHU W MCTOAAMHU (I)PI3I/I‘ICCKOI>’I
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HAYyKHU;

- BIIJIETh HAaBBIKAMHU Y4eOHO-HCCIEeI0BATEIbCKON M MPOEKTHOU AEATENbHOCTH B OOJIACTH
(Gu3MKH; CIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHHs 3a/1au
(hbU3MYECKOT0 CoAepKaHUs, IPUMEHEHHUIO Pa3InYHbIX METO/I0B TO3HAHMS;

- BIaJIeTh BUJAMH JAESITEIBHOCTU IO MOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEepIpEeTalUH,
MpeoOpa30BaHUIO M IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSX, B TOM YUCIIE MPU CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKHU;

- BBIABIIATh TIPUUYMHHO-CJICJICTBEHHBIE CBS3W U aKTyalM3UpOBaTh 3a/ady, BBIABUTaTh
TUIIOTE3Y €€ pelIeHNs, HaXOAUTh apTyMEHTHI Ul JOKa3aTeIbCTBa CBOMX YTBEP)KJICHHI, 3a1aBaTh
napaMeTpsl U KPUTEPUHU PELICHHUS;

- AHAJIM3UPOBATh IIOJIyYEHHbIE B XOJAE pELICHHs 3aJauyd  pe3yJbTaTbl, KPUTHUYECKU
OLICHHUBATb UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSAX;

- CTaBUTh W (HOPMYJIHUPOBATH COOCTBEHHBIE 33/7aud B OOpa30BATEIBHOM ACSITEIBHOCTH, B
TOM YUCJIE IPU U3YUCHUH (PU3UKU;

- 1aBaTh OLICHKY HOBBIM CUTYalIUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

- YMETh MEePEHOCHUTDH 3HAHUA 110 (PU3UKE B MPAKTHUECKYIO0 00JIACTh KU3HEIEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IACTEH;

- BBIIBUTATh HOBBIE HJIEH, NpeuiaraTh OPUTHHAIBHBIC MOAXOJbI U PEIICHUS;, CTAaBUTh
poOJIeMBI U 33[1a4H, IOIYCKAIOIINE alIbTepHATHUBHbIC PEILICHHS.

Pabora ¢ nadopmanueii:

- BJIaJIETh HaBbIKAMU MOJIy4YeHHs] MHPOpMaluu (PU3UUECKOrO COJAEP’KAaHUS U3 HCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYUIECTBISATh IOUCK, aHalIM3, CHUCTEMATHU3alUI0 U
MHTEPIPETALNIO HHPOPMAIK PAa3IUYHbIX BUJOB U (POPM MpeacTaBICHUS;

- OLIEHUBATH JIOCTOBEPHOCTh MH()OPMAIINH;

- UCTIONb30BaTh CPEJICTBA HMH(DOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
pElIeHH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX M OPTaHM3AIMOHHBIX 3a/lad C COOIOJIEHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TMTHEHBI, peCypcocOepekeH s, PaBOBBIX H
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€301MacHOCTH;

- CO37aBaTh TEKCTHl (PU3MUYECKOTO COJAEpX)AaHWUSA B PA3TUYHBIX Qopmarax ¢ y4ETOM
Ha3HaYeHUs] THPOPMAIMH U LIeJIEBOM ayAUTOPUH, BEIOHpasi ONTUMANIbHYIO (POpMY IpeICTaBICHUS
Y BU3yaJIHU3allHH.

2) Vnusepcanvuvlie KommynukamueHwvle Oelicmsus, 00ecneuusaromcs @Gopmuposanuem
COYUANBHBIX HABBIKO8 00YYAIOUWUXCAL.

Obuienue:

- OCYUIECTBJIATH OOIIEHNE HAa ypOoKaxX (PU3UKU M BO BHEYPOUHOM JESITEIbHOCTH;

- pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMH U CMATYaTh KOH(DIUKTHI;

- pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBMecTHas 1eATE€IbHOCTD (COTPYAHUYECTBO):

- IOHUMAaTh U UCIIOJIb30BATh MIPEUMYIIECTBa KOMAaHIHOW U MHAWBUIyalIbHOM pabOThI;

- BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX NEUCTBHI, ¢ Y4ETOM OOILIUX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4IeHa KOJJIEKTHUBA;

- IPUHUMATh LEJIM COBMECTHOM JIEATENbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JEUCTBHUS 10 €€ TOCTHKEHUIO: COCTABIIATH ILJIaH JEHUCTBUN, PaCIPENEIATh POJIA ¢ Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHON paOOTHI;



- OIICHHMBATh KaueCTBO CBOETO BKJIAJA M KAXJAOTO yYaCTHMKA KOMAH[bl B OOLIMIA pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHUSM;

- IpejJiaraTb HOBBIE MPOEKTHI, OLIEHWBATh WMJIEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- OCYIIECTBJISATh IO3UTUBHOE CTPATETMUYECKOE TIOBEJCHHE B pPAa3IMYHBIX CHUTYyalHsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKeHHUE, OBITh HMHUIIUATHBHBIM.

3) Vuusepcanvuvie pecynamusnuie oeticmsus, obecneuusarom hopmuposanue cMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG NTUUHOCTU.

CamMoopranusanusi:

- CaMOCTOSITEIbHO OCYIIECTBISATh TO3HABATENBHYIO NEATEIBHOCTh B OOJIACTH (PU3UKH U
ACTPOHOMMH, BBISBIISTH MPOOJIEMBI, CTAaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a/Ia4H;

- CAMOCTOSATEIBHO COCTAaBJATh IUJIAH PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIIIOJTHEHUSI MPAKTUYECKOW pPabOThl € Yy4y€TOM HUMEIOUIUXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEINOYTEHUI;

- 1aBaTh OLICHKY HOBBIM CUTYalUsIM;

- pacuIMpsATH paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA;

- JIeJlaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

- OIICHHUBATh MPUOOPETEHHBIN OIIBIT;

- c1ocoOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO JSPYIUIUU B 00JacTu  (PU3UKH,
MIOCTOSIHHO IMOBBIIIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTpPOIIb:

- 1aBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCHTb KOPPEKTHBBI B JCSITEIBLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

- BJIaJIeTh HaBBIKAMU TIO3HABATENbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEWCTBUN
Y MBICTUTENBHBIX MPOIECCOB, UX PE3yIbTATOB U OCHOBAaHUM; MUCTOIH30BATh MPUEMBI PEQIICKCHH
JUTSL OTICHKH CUTYaIluH, BBIOOpAa BEPHOTO PEIICHHS;

- YMETh OILIEHUBATh PUCKHU M CBOEBPEMEHHO IPUHUMATE PEIICHUS 110 UX CHUKCHHIO;

- MPUHUMATh MOTUBBI H aPTYMEHTHI JIPYTUX MPU aHATTU3E PE3YJIbTATOB JIEATSIHBHOCTH.
IIpunsarue cedd U Apyrux:

- IPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;
- IPUHUMATh MOTHUBBI MU aPTYMEHTBI IPYT'HX IPU aHAIMU3€E PE3YJIbTATOB IEATEIBbHOCTH;
- IPU3HABaTh CBOE MPABO U MIPABO JIPYTUX HA OLIMOKH.

1.5. KoiuuecTBO 4acoB HA OCBOEHHE NMPOrpaMMbl Y4eOHOMH AU CHHITUHBI
MakcuMalibHas yueOHas (00s3aTenbHas ayIMTOpHast) Harpy3ka oOyuatomierocs - 138 yacos, B Tom
qHClIe:
) JIEKITMOHHEIC 3aHATH 96 yac.;
nabopaTopHbie paboThl 22 Yac.;
KOHTpOJIbHbIE paboThI 8 yac.;
WHJUBUTyalIbHBINA TPOEKT 0 4ac.;
KOHCyJpTanus 14 gac.;
UTOTOBBIN KOHTPOJIb (IIPOMEKYTOUHAs aTTecTanus) 6 yac.



2. CTPYKTYPA U COAEPX KAHUE YUEBHOM JUCIHUATLIMHBI

2.1. O0beM y4eOHOI JMCHUIIIMHBI M BUABI Y4e0HOi padoThI

Buna yueOHoii padoThI

O0BeM yacoB

MaxkcumanbHasi yueOHasi (00si3aTe/IbHASL AYIMNTOPHAS) HATPY3Ka 138
B TOM YHCJIE:

JlexuroHHBIE 3aHATUSA 96
JlaGopaTopHbie pabOThI 22
KoHTponbHbIE pPabOTHI 8
Koncynbranuu 14
Hmozoewiti konmpons (npomedcymounvle ammecmayuu): 6
- 6 nepsom cemecmpe 6 ghopme KOHMPOIbHOU pabombl 2
- 8 uemgepmom cemecmpe 8 popme KOHMPOIbHOU pabombl 2
- 8 nAMOM cemecmpe 8 (hopme KOHMPOAbHOU pabombl 2
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2.2. TemaTH4eCcKHUi IUIaH U coAepKaHUe Y4eOHO JMCHUILTHHBI «PU3uKa)

Ha3Banue pa3aena OcHoBHOe coep:kaHue pa3jea (TeMbl) O6bem OcHoBHbBIE BU/IBI 1eTeJIbHOCTH 00y4aIOIIMXCH
(TeMbI) 4acoB
PA3AEJ 1. PU3UKA U METOJbI HAYYHOI'O ITIO3HAHUSA
Coaep:xkaHue y4eOHOIr0 MaTepHaja 2 YcBoeHre U JalbHeiInee coOnoAeHue TpeOOBaHUN
Beenenue [IpaBuna u MOpsAAOK MPOBENEHHUS 3aHATUM, MPaBUIIa BHYTPEHHETO TEXHUKU O€30MacCHOCTH MpPH MPOBEACHUU 3aHITUNA U
pacropsiika At 00yJaromuxcsi, COOMI0IeHHe TPeOOBAaHUN TEXHUKH nabopaTtopHbIX paboT MO y4eOHOW  UCIUIUIMHE
0€30MacHOCTH TPH MPOBEJACHUY 3aHIATHI U TA0OPATOPHBIX pabOT MO «®uzukay. PaboTa B rpynmne mo moaroToBKe KOPOTKHX
yuebHoil nmuctmminHe «®Pusuka». OOsM3aHHOCTH U TIpaBa COOOIIEHUH O pod U MecTe (PU3MKH B NMPAKTHYECKON
00y4aromuxcs, MOpsaI0K OLIEHKH 3HAHUM M0 PU3UKE. JIEATEIbHOCTH JIFOJIEH.
OcBoeHHE OCHOBHBIX NPUEMOB pPAaOOTHI ¢ LUPPOBOH
Du3UKa 1 METObI ®dusznka — Hayka o npuponae. HayuHble MeTOabl MO3HAHUsA nabopatopheii o prsHKe
HAYYHOT'O NMO3HAHMS | OKpY’KaloIIero Mupa. Poib sKcrepuMeHTa W TEOpUM B TIpollecce
MO3HAHUS TPHUPOJBI. JKCIepuMeHT B (usuke. MoaenupoBaHue
bu3ndecKkux SABIEHUW W  TporeccoB. HayuHble TUIOTE3BI.
®u3znueckue 3aKOHbl W TE€OpUH. ['paHULIBl NPUMEHUMOCTHU
¢usndeckux 3akoHOB. [lpunmmn coorBercTBUd. Ponp u Mecto
¢buzuku B (HOpMUPOBAHUM COBPEMEHHON HAYyYHOUW KapTUHBI MHUpPA, B
MPaKTUYECKON JEATETHHOCTH JIFOIeH
PA3JAEJI 2. MEXAHHUKA
Kunematuka Conep:kaHue y4eOHOI0 MaTepuaa 4 ITposenenue SKCIICPUMCHTA. H3y4CHHC
MexaHnueckoe [BUKEHHE M €ro OTHOCUTENbHOCTh. CHcTeMma 2 HCPaBHOMCPHOTO  IBHKCHUS € HCJIBIO - OMPCICICHNA
i MTHOBEHHON CKOPOCTH; HCCIEJOBAaHUE COOTHOIICHUS
orcuéra. Tpaekropus. Ilyte. [lepememnienue. CkopocTh (cpeaHsis MEKITY My TSIMH, PO HHBIMHI TenoM 32
CKOpPOCTb, MTI'HOBCHHAasd CKOpOCTI)) H YCKOPCHHC MaTepHaHLHOfI IOCJIeJ0BATEILHBIC PAaBHBIC IIPOMEKYTKU BPEMCHU IIPHU
TOYKH, MX IPOEKIUM HAa OCH CHUCTEMbl KoopauHar. CioxkeHue PABHOYCKOPCHHOM IBIKCHHH C HavyaabHOU CKOPOCTEIO,
NEepeMENIeHU U  CIIOXKEHUE CKOPOCTEM. PaBHomepHoe wu PaBHOM HYJIO, USYHCHHC ABIDKCHIN IIAPHKA B BAIKON
5 KUAKOCTH.  OOBSCHEHHE  OCHOBHBIX  IPHUHIIUIIOB
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE JIBIDKEHHE. I'paduka JMeficTBHS  TEXHWUECKHX — YCTDOHCTB, TAaKMX  Kak:
3aBUCMMOCTH  KOOpAWHAT, CKOPOCTH, YCKOPCHHA, IYTH H COUAOMETD, LCIHBIC U peMéHHLIe nepeaaun IBUXCHUI,
NepeMelIeH!s] MaTepHalibHOM Touku OT BpemeHH. CBoOonHOE U yCIOBUH _ HX GesomacHoro HCIIONb30BAHUA B
maieHme. Y CKOPEHHS CBOGOTHOTO TTA/ICHHS. TIOBCEIHEBHOM KH3HH. Pewenne PAcYETHBIX 3a1a4 C
SIBHO 3aIaHHOU (busnueckoi MOJIEJIbIO c
KpuBonuHneniHoe nBuxeHHe. [IBH)KEHHE MaTEpUAJIbHOM TOYKHU I10 1 HICIIONb30BAHHEM OCHOBHBIX (hOPMYIT KHHEMATHKHL.
OKPY’KHOCTH C TIOCTOSHHOW II0 MOJYJIK CKOPOCTBbIO. YTJIOBas IToctpoeHre © aHaau3 TIpadUKOB 3aBHCHUMOCTECH
CKOPOCTh, JHHEWHAss CKOpOCTh. llepwomx u wacTora oOpalicHHs. KMHEMaTUYEeCKUX BEJIMUMH OT BpeMeHHU. Pacro3HaBaHue
HCHTpOCTpeMHTCHBHOC YCKOPECHHUE. (I)I/I3I/I‘-ICCKI/IXV SIBJICHUU B yLIe6HBIX OIbITax u
JIaGopaTopuas pagota No 1 1 OKpY>Karolen KU3HU: paBHOMEpHOE u
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE JIBIDKEHHE,
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«M3yueHne HEpaBHOMEPHOTO JABW)KEHUS C LEJIbI0 ONpPEeIICHUs
MI'HOBEHHOM CKOPOCTH. («Pacuer YCKOpPEHUs pu
PaBHOYCKOPEHHOM JIBH>KEHUI )

CBOOOJHOE TaJeHHe Tel, ABMKEHHE I0 OKPYKHOCTH.
Onucanue MEXaHUYECKOIO JBAYKEHUS c
UCTOJIb30BaHUEM (PU3MUECKUX BEIMYHH: KOOpIHMHATA,
nyTh, MEpPEMELICHNUEe, CKOPOCTh, ycKopeHnue. Pabora B
Ipynnax INpH  IUIAHUPOBAHMM,  IPOBEACHUUM U
MHTEPIPETALMHU PE3YyJIbTAaTOB OINBITOB, a TAKKE AHAIU3E
JIOTIOJTHUTEIbHBIX HICTOYHUKOB HH(OpPMAILIMU IO TEME

JInnamuka Coaep:kaHue y4eOHOI0 MaTepuaJja 7 [IpoBenenue AKCIIEPUMEHTA! HCCJIE0OBaHNE
[Tpuauun otHocurenbHOoCTH [anmunes. Ilepseiii 3akoH HproToHa. 2 3aBUCHUMOCTA CHJI  yOPYIOCTH, BO3HUKAKOIIUX B
WNHepuuanbHble CUCTEMBI OTCUETA. MPY>XUHE U PE3WHOBOM 00pasiie, oT Ux aedopManuy;
Macca Tena. Cuna. Ilpunnun cynepno3unuu cuia. Bropoil 3akoH W3YyYCHHE JBIKEHUsS OpycKa M0 HAKJIOHHOM IMJIOCKOCTH;
Hprotona st matepuanbHoi TOukM. Tpetuid 3akoH HproToHa niis WCCIICIOBAHUE YCJIOBUU PABHOBECHS TBEPAOro TeEa,
MaTepualbHBIX TOYEK. 3aKOH BCEMHUpPHOro Tarorenus. Cuna uMeroIero och BpamieHus. OObsiCHEHHe 0COOEHHOCTEH
tskectu. Bec tena. HeBecomocTs. IlepBasi kocMuyeckast CKOPOCTb. PAaBHOMEPHOTO M PaBHOYCKOPEHHOI'O MPSAMOJUHEHHOTO
Cuna ynpyroctu. 3akoH ['yka. Tpenue. Bunbl Ttpenust (mokos, 3 IBWKEHMS, CBOOOJHOIO TAJCHHs TeJ, ABHKCHHS IO
CKoJbXkeHus, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus OKpPY>KHOCTM Ha OCHOBE 3aKOHOB HpIOTOHaA, 3aKoHa
CKOJIbKEHUS M cuia TpeHus nokos. Koapounuent tpenus. Cuna BCEMHMPHOro  TAroreHus. OOBACHEHME  OCHOBHBIX
COIIPOTHUBJIEHUSI MpPU JABIDKCHUHU Tejla B JKUAKOCTU UM Trase. IPUHIIAIIOB JICUCTBHUSI TEXHUYECKUX YCTPOWCTB, TAKUX
HOCTyHaTeJIBHOG M BpallaTeJabHOC ABMKCHUEC a0COIIOTHO TBépIIOFO Kak MNOANUIUITHUKH. OOmbsicHeHne ABHIKCHUS
Tesa. MOMEHT CWJIbl OTHOCUTENIBHO OCU BpaiieHus. [lmeuo cuibl. UCKYCCTBEHHBIX CIIyTHHKOB. Pelienne pac4€THbIX 3a1a4
YcnoBus paBHOBECHS TBEPAOIO Tela. C SBHO 3aJaHHOM  (U3MYECKOH  MOIENbI0  C
JladopaTopHasi pa6ora Ne 2 1 UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U  (QopMmyn
«M3yuenue nBuKeHuUs OpycKa Mo HAKJIOHHOM IIIOCKOCTH» nuHaMuKM. PacniosHaBanme (GM3MYECKMX SBICHHH B
(«M3yuenune aBwkeHHsI Opycka MOJ JIEHCTBHEM CHJIbI TPEHHD, Y4eOHBIX OMBITAX M OKPYKAIOWEH KU3HU: HHEPLH,
«Ormpenenenne K03 UIMEHTA TPSHUSY). B3anMOJIeiicTBHUE Tel. AHAMU3 (PU3HUUECKHUX MPOIECCOB U
JlaGopaTropHas pa6ora Ne 3 1 SIBJIEHUM C UCIIOJb30BAaHUEM 3aKOHOB M MPHUHIIMIIOB:
«UccnenoBanue 3aBUCUMOCTH CWJI  YIPYrOCTH B  IIPYXKHHE, 3akoH BcemupHoro Tsarotenus, I, II m III 3akoHbI
BO3HUKAIOIIKX OT €€ Ae(opMarumny». HproroHa, npuHUMI CynepHno3WUMH CWJI, MPUHLIMI
(Onpenenenne k03hdUIMEHTa YIPYTOCTH OPYKUHBDY) PaBHOIIPABHOCTH MHEPIUAIIBHBIX CUCTEM OTCUETA
3akonbl coxpanenusi | Cogepxanue yueOHOro Marepuaa 5 [IpoBenieHre SKCHEPUMEHTA: H3yYeHHE aOCOJIOTHO
B MeXaHHKe HNmnynbsec MaTepuaabHOM TOYKHM (Tena), CUCTEMbl MaTepUaJIbHBIX 1 HEyNpyroro yzaapa C IIOMOLIbIO IBYX OJIMHAKOBBIX
TO4eK. VIMITyJIbC CUJIBI M M3MEHEHHE MMITYIbCa Tea. YIpPyrue u HUTSHBIX MAATHUKOB; MCCIEJOBAHHE CBA3H paboThl
HEYNPYrHe CTOJKHOBEHHS. 3aKOH COXPAaHCHHS  HMMITyJIbCa. CUJIBL € M3MCHCHHCM MCXaHUHYCCKOM IHCPriM TCla Ha
PeaKTHBHOE JIBIKEHIC. NPUMEPE PACTSIKEHUS TIPYKUHBI U PE3UHOBOTO JKIyTa.
Pemienne pacy€THpIX 3amady  C  SIBHO  3aJaHHOM
Kunernueckass »Heprust marepuasibHON TOuku. Teopema 00 1

U3MECHEHUU KHHETUYECKOW »Hepruu. IloTeHnumanbHas sHeEprus.
[ToreHuuanbHast 3HEpPrust ynpyro AeGOpMHUPOBAHHOW MPYKUHBI.
[TorennuanbHas SHEPrus Teja BOIU3U MOBEPXHOCTH 3eMJIH. 3aKOH
COXpaHEHHUsI MEXaHUYECKOW YHEPTHUH

(Gbu3n4ecKoil MOJENbI0 € MCIOJIB30BAHMEM OCHOBHBIX
3aKOHOB U ()OPMYJT JTUHAMUKHU U 3aKOHOB COXPAHEHHUSI.

PemeHne kayecTBEHHBIX 3a/1a4 C ONIOPOM HA U3YUYEHHBIE
B pazgene «MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnueckue sBiaeHuA. OnucaHue MEXaHUUYECKOIO
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[loTenmmanpHbie ¥ HE MOTEHUIUANbHBIE CWIbL. CBS3b pabOTHI HE 1
MOTEHIIMAIBHBIX CHJI C U3MEHEHHMEM MEXaHUYECKOW HHEpruu
cucTeMbl Tel. Pabora cuiabl. MOITHOCTE CHJIEL.

JlaboparopHasi pa6ora Ne 4 1
«HccnenoBanne cBA3U pabOTHI CHIIBI ¢ K3BMEHEHHEM MEXaHUYECKOU
SHEPrUM Tella Ha TNPUMEpPE PACTHKEHHUS  METaIMYeCKOu
npyKuHb.(«M3ydyeHne  3akoHa  COXpaHEHUS  MEXaHMYECKOU
SHEPrUm» Ha MPUMEpe KoJIeOaHUH Ipy3a Ha IPYIKHHEY)

KontpoanHnas padora Ne 1 o Pazgeny «Mexanukay» 1

JBIDKEHUSI C MCIIOJIb30BaHHEM (U3UYECKUX BEIMUYMH:
VMITYJIbC TEJa, KHHETUYECKash SHEPrusl, NOTCHIMAIbHAsS
SHEprus, MexXaHuueckas  pabora, MexXaHHWYecKas
MOIITHOCTh. AHaAJIN3 (PU3NYECKUX MPOLIECCOB U SIBICHUI
C HCIIOJIb30BAHMEM 3aKOHA COXPAHEHHs MEXaHMYECKON
SHEpPruM, 3aKOHAa COXpaHeHus ummyibca. OObsCHEHUE
OCHOBHBIX  TNPUHIUIOB  JEHCTBUS  TEXHUYECKHX
YCTPOUCTB, TAKUX Kak: BOIAOMET, KONEp, MPY>KUHHBIN
nucroner. OOBsCHEHHE JIBIKEHUS pPaKeT ¢ OMOpOd Ha

HN3YYCHHBIC (1)I/ISI/I‘~I€CKI/IC BCIIMYHUHBI u 3aKOHBbI
MECXAaHUKH. Hcnonns3oBanue npu IOATOTOBKE
COO6IHCHHﬁ (6] IIPUMCHCHUUN 3aKOHOB MCXaHHKHU

COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH IS
MOMCKA,  CTPYKTYpUPOBaHUS,  HUHTEpPIpETALUU U
NpeACTaBIeHUs HH()OpPMaIUK, KPUTUUYECKUN aHAIN3
noJrydaeMoil uHopmanmu

PA3JIEJI 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOAUHAMMUKA

OcHOBBI

MOJIEKYJISIPHO-
KHHETHYEeCKOM
Teopuu (MKT)

Coaep:kaHue y4eOHOIr0 MaTepHaja 7
OCHOBHBIE  TIOJOKEHUS  MOJICKYJISIPHO-KUHETUYECKOW  TEOPHH. 2
BpoyHnosckoe aBwxkenue. Huddysus. Xapakrep IBHKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.

Mogenu CTpoeHHUs ra30B, KUIKOCTEH U TBEPABIX TeT U 00bICHEHHE
CBOICTB BEIIIECTBAa HAa OCHOBE A3THX MoJejed. Macca MOJIeKyII.
KoaunuectBo Bemecrna. IlocTossHHas ABoraapo.

TemmoBoe  paBHOBecue. Temmeparypa ©W €€  U3MEpEHHUE. 2
AOcomoTHas TemMrepaTypa

[lIxana Temmepatyp llenbcuss m KenbBuHa. AOCONIOTHBIM HYJIb.
AOcomoTHasT TeMmmeparypa Kak Mepa CpelaHeld KHHETHUYECKOU
SHEPI'MH TEIUIOBOTO ABUKEHUS YaCTHL] Ta3a.

Mopenp nueanbHOro rasa.

OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-KUHETUYECKOW  TEOpHUHU
UJeanbHOro rasa.

YpaBaenue MenaeneeBa—Kianeripona. 3akoH JlaipToHa.

I"a30BbIe 3aK0HBI. M30mpoueccsl B UIE€aTbHOM T'a3e C NOCTOSHHBIM 2
KOJIMYECTBOM BEILECTBA. I'paduueckoe IIPEICTABIICHHE
M30IIPOLIECCOB: U30TEPMa, M30X0pa, n300apa

JlaboparopHasi pabora Ne S 1

«Omnpenenenrne Macchl BO3[yXa B KJIACCHOM KOMHATe€ Ha OCHOBE
U3MEpEeHH 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3IyXa B
HE»

[IpoBenenne SKcrEepUMEHTa: OMNPEACTICHUE  MacChl
BO3/JyXa B KJACCHOM KOMHAaTe Ha OCHOBE H3MEpEHHil
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPAaTyphl BO3AyXa B
HEl; WccIeoBaHne 3aBUCUMOCTH MEXKAY MapaMeTpamu
COCTOSIHUS pa3pekeHHOro ra3za. O0bsICHEHHE OCHOBHBIX
NPUHIUIOB JEHCTBUN TEXHUYECKUX YCTPOMCTB, TaKUX
Kak: TepMOMeTp U Oapomerp; M YCIOBUH UX
0€30MacHOTO MCIOJB30BAHMS B IOBCEHEBHOM KU3HHU.
PacnosnaBanme (u3MYECKUX SABICHWA B Y4EeOHBIX
ONMBITaX W  OKpyXamIed  Ku3Hu:  Juddysus,
OpoyHOBCKoOe ABHKeHHe. OnucaHue TEIUIOBbIX SABICHUN
C WCTOJNB30BaHUEM (U3NYECKUX BEIWYWH: JIaBIICHHE
rasa, TEMIlepaTypa, CpeaHss KWHETHYecKas SHEPTrHs
Xa0THYECKOTO JIBYDKEHUS MOJIEKY,
CPEAHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYJ. AHauu3
(GU3NIECKUX TMPOIECCOB U SBICHHH C MCIIOJIb30BAaHHEM
MOJIEKYJISIPHO-KHHETHYECKOM TEOPHH CTPOCHUS
BEIIECTBA, Ta30BBIX  3aKOHOB, CBS3M  CpeJHEi
KUHETHUYECKOW SHEPrMH TEIUIOBOI'O JBMKEHUSI MOJIEKYI
c aOcoyoTHOM TemmepaTypoil. Pemnenune pacuérHbix
3aJjad C SBHO 3aJaHHOM (U3UYECKON MOJEIBIO C
MCIOJIb30BaHUEM OCHOBHBIX nosioskeHnit MKT, 3akoHoB
u popmyn monekysspHou ¢uszuku. Pabora B rpymmax
NpU TUTAHUPOBAHHWH, TPOBEACHUU M HMHTEPIIPETAIIH
pe3yJabTaTOB OIBITOB, M AaHAJIM3€ JIOTOJHUTEIBHBIX
MCTOYHHUKOB MH(OPMALIUH 110 TEME
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ArperaTtHoe Copaepxxanue yueGHOIr0 MaTepuaJia 4 [IpoBenenue AKCIIEPUMEHTA: n3MepeHue
COCTOSIHHE [TapooOpazoBanne u KoHAeHcanus. cmapenue wu KHUIEHHE. 3 OTHOCHTENBHOM BIAKHOCTH BO3IYXA.
BelllecTBA. AOCOmI0THAs U OTHOCHUTENbHAS BJIAXHOCTh BO3ayxa. HachlmeHHbIi
®aszoBble nepexoabl | map. YienpHas TeIioTa MapooOpa3oBaHUs, IUIABJICHUS, TOPEHHUS. OObsICHEHHE ~ OCHOBHBIX — NPUHIMIOB  JEHCTBUSA
3aBHCHMOCTD TEMIIEPATYPbl KUMICHHUS OT JIABICHHSL. TEXHUYECKUX YCTPOMCTB, TAKUX Kak: TUTPOMETP U
JlaGopaTopnas paGora Ne 6 1 .
» MICUXPOMETp, KAJIOPUMETP; U YCIOBUN UX O€30IacHOro
«3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa»
HCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HH.
OcHOBBI Coaep:xxaHue y4eOHOro MaTepuaJa 4 [IpoBeneHne y4eHMYECKOrO 3KCIEPUMEHTA: U3MEPECHUE
TePMOJAMHAMHMKH TepMO,Z[I/IHaMI/I‘leCKafI cucTema. BHYTpeHHﬂ"}I JHEPrus 1 YEBHO TEIIOEMKOCTH BEIECTBA.
(TH) TEPMOJIMHAMUYECKON CHUCTEMBI W  CIOCOOBI €€ W3MEHEHHS. 06 .
BSACHEHUE  OCHOBHBIX  IIPUHIUIIOB efcTBUA
BHyTpeHHssT ~ PHepruss  OJHOAaTOMHOIO  HJACAIBHOTO  rasa. pHHH A
KomuuectBo Temnorsl um pabora.  KomuuecTBo TemnoTel mpu TCXHUYCCKUX  yCTPOUCTB, TAKMX Kak: JBUTaTeiib
TCILIonepeaayce. Fpa(I)I/I‘{eCKaﬂ HHTCpIIpCTaAlluA paGOTLI rasa. BHYTPEHHETO CropaHus, OBITOBOI XOJIOIUJILHHUK,
VYnenpHas TEII0EMKOCTE BEIIECTBA. . o
= KOHIWIMOHEp; M yCIoBHA  uX  0e30macHoro
IlepBblil 3akOH TepMoAuMHAMUKH. lIpumeHeHue IepBOro 3akoHa 1
TEPMOJUHAMMKHU K M30IIPOIieccaM. BTOpoil 3aKOH TepMOIUHAMMKH. UCIOJIb30BAHM B TIOBCCAHCBHON JKU3HU.
HeoGpatumocts npoueccoB B npupoae. Ilonstue o6 anguabatHOM Onucanve W3y4YEHHBIX CBOWCTB Tell M TEIJIOBBIX
npouecce. Bunpl Temnonepenayun: TEIONPOBOJHOCTb, KOHBEKIUS, SBIEHHMI C HCIONB30BAHMEM (GH3MUECKUX BETHIMH:
U3JIyYEHHUE.
= BIICHUE T TeMIepar KOJIMYECTBO TEILIOTHI
TermmoBble W XOJOAWJIbHBIE MAalIWHBL. [IpUHIMOBI  J1EUCTBUS 1 AABJICHHUC Ta3d, TCMICPATypd, KOIMHCCIBO TCIUIOTEL
TEIUIOBBIX M XOJOAMJBHBIX MamuH. [IpeoOpa3oBaHust sHepruu B BHYTPEHHsIs 9HEpIHsi, paboTa rasa.
TEIJIOBBIX W XxoJoAawibHbIXx MammHax. KIIJ[ TtemoBoii wu PemieHme pacuSTHBIX 3amad  C  SBHO  3aJaHHOM
xonoawibHOU MammHbl. [k Kapuao u ero KII. Dxonoruueckue .
(bu3N4ecKoil MOJENBI0 C WCIOJIIb30BAHHEM OCHOBHBIX
po0JIeMbl TEIJIOIHEPTreTUKU
KonTpoabnasi padora Ne 2 no pazaeny «OcHoBel MO u TI». 1 3aKOHOB H (POPMyYII TCPMOIAUHAMUKH.
Pelrenne kauecTBEHHBIX 33/1a4 C ONMOPOW Ha U3yUYEHHBIE
B pazzaene «MomnekysipHas ¢Gu3uKa U TePMOAMHAMUKAY
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS.
PaGota B rpynmax npu aHajgM3e JOMOJHUTEIbHBIX
UCTOYHUKOB MH(POPMAIUH 110 TEME
PA3JEJ 4. QJEKTPOAMHAMUKA
DJIeKTPOCTATHKA. Copaepxxanue y4eOHOI0 MaTepuaJia 7 IIpoBeseuue 9KCIIEpUMCHTA: U3MEPEHNE
DJIeKTpuYecKoe DOnekTpu3amus  Tel.  DneKkTpuueckwid  3apsn.  JlBa  Buaa 2 SJIEKTPOCMKOCTH KOHJACHCATODA. O6bscHenne
[0J1e M €ro SIEKTPHUYECKHX 3apSIOB OCHOBHBIX  NPUHIUIOB  JEHCTBUS  TEXHUYECKHX
Ny . YCTPOWCTB M TEXHOJIOTMM, TaKMX KakK: 3JIEKTPOCKOII
XapaKTePUCTHKH Toueunptit snexTpueckuii apsn, o JIIEKTPOMETP BHQKTpOCTaTI’/I‘{eCKaﬂ 3alluTa 3a3eMJICHN6
3aKOH COXpaHEHMs JJIEKTpUYECKOro 3apsna. BsaumopeiictBue ’ ’

3JCKTPONPUOOPOB,  KOHIEHCATOpP,  KOIMPOBAIbHBII
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3apsz0B.
3akon Kymona.

DNEKTpUUECKOE MOJIE.

Harnpsx€HHOCTB 3JIEKTPUYECKOTO IOJI.
[TpuHIMT Cynepno3UIINU AIEKTPUUECKUX TTOJICH.
JIuHuK HanpsHKEHHOCTH 3JICKTPUYECKOTO TOJISI.

IToreniman Hu

anmapar, CTPyHHBI TpPHUHTEp; U  YCIOBUH  UX
0€30MacHOr0 MPUMEHEHUS B MPAKTUYECKON IKU3HU.

Pemenne pacuéTHbIX 3amady ¢ SBHO  3aJaHHOM
(U3UYECKON MOJIETTBI0 C HCIOJIB30BAHMEM OCHOBHBIX
3aKOHOB W (OpMysnT  DSJIEKTPOCTaTHKH. PerieHue

Ka4uC€CTBCHHBIX 3aJa4 C OHOpOfI Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTU U (I)I/I3I/I‘-ICCKI/IC SABJICHHUA II0 TEMC

TMOTCHIMATLHOCTE - SJICKTPHACCKOTO  TOJIAL. «INEKTPOCTATHKA. Pacno3naBanue (buznueckux
XapaKkTepUCTUKH NEKTPHICCKOT0 HOJISL. SIBJICHUH B Y4YEOHBIX ONBITaAX M OKPYKAIOUIEH >KU3HU:
PasHoCTh MOTEHIIMATIOB. JNEKTpU3alus Tell, B3aUMOJEWUCTBUE 3apsloB; U
DONEKTPOABMKYLIAs CUJIA DJIEKTPUUECKOTO MOJIS. OOBSICHEHHE WX Ha OCHOBE 3aKOHOB M  (Qopmys
Pa6oTa CHII IEKTPOCTATHYECKOTO OIS anekTpocTatuku. OmnucaHne  U3yYEHHBIX C?Of/iCTB
[IpoBOIHUKYN, TUAIEKTPUKA W MOJYyNPOBOAHUKH. [IpoBOogHMKHM U 1 BCTICCTRA 1 SIICKTPUHICCKUX ’IBHG_HHH N
UCTIONIb30BaHWEM  (DM3UYECKMX  BEIWYUH:  DJICKT-
AUIJICKTPUKH B STCKTPOCTATHHCCKOM I10JIC. PUYECKUH  3apsJ, HANPHKEHHOCTH  BJIEKTPHYECKOTO
JmdaeKTpuiecKas IPOHUIAEMOCTD HOJIA, OOTEHIMAM, pa3HOCTh MMOTECHIIHNAJIOB,
DIIEKTPOEMKOCTb. 1 ANEKTPOEMKOCTh. AHanmu3 (QU3NYECKUX MPOLECCOB U
KoHzuencarop. SBJIGHUH C HCIOJb30BaHWEM (PU3MUECKHX 3aKOHOB:
DIEKTPOEMKOCTE MITOCKOTO KOHIEHCATOPA. 3aKOH COXPaHEHUs JJIEKTPUYECKOTO 3apsna, 3aKOH
Kynona. PabGora B Trpymmax TpH  aHaIu3e
JHEpIHs 3apKEHHOr0 KOH/CHCATOpa. JOTIOTHATEIBHBIX ~ WCTOYHUKOB  WHPOpMAIUM U
Jlaboparopuas padora Ne 7 1 MOJATOTOBKE COOOLICHWH O TPOSBICHUM 3aKOHOB
«OmnpezeneHne HIEKTPOCMKOCTH KOHACHCATOPay JJIEKTPOCTATUKU B OKPYXKAIOLIEH KU3HU U IIPUMECHECHUU
UX B TEXHHUKE
IHocTossHHBIH Conep:kanne y1eGHOro MaTepualia 13 [IpoBeneHne »HKCIEpUMEHTA: HM3y4YEHHE CMELIaHHOTO
JIEKTPHUYECKHH TOK. | DJICKTPUUYECKUN TOK. YCIIOBHs CYIIECTBOBAHHUS 3JICKTPUYECKOTO 2 coeuHeHMs pe3uctopo; uzmepenue IJ[C ucTouHuKa
Toxk B pasHbIX toka. Cuna Toka. [locTostHHblM TOK Hampsixenue. 3akon Oma ans TOKAa M €r0 BHYTPEHHEr0 COMPOTHUBJICHUS; HAOIIOICHNE
cpeaax ydacTKa Lenu. OJIEKTPUYECKOE CONPOTHBIICHUE. Y JENbHOE anekTponusza. OObsICHEHHWE OCHOBHBIX IPHHIIHMIIOB
COIIPOTHUBJICHHE BELLIECTBA, JICUCTBUS TEXHUYECKUX YCTPOMCTB W TEXHOJIOTHH,
[TocnenoBarenbHOE, MapauieIbHOE M CMEIIEHHOE COCIUHEHUE 2 TaKHX Kak: amIIepMETpP, BOJBTMETP, peOCTaT, HCTOYHHUKHN
MPOBOJHUKOB M MCTOYHUKOB TOKa. PaboTa 3IeKTpUYEecKOro TOKa. TOKa, SJICKTPOHArpCBaTC/IbHbIC puOOPEI,
3akoH Jxoyns-JleHna. MoIIHOCTh 3JIEKTPUYECKOr0 TOKa 3JIEKTPOOCBETUTEIIbHBIC puOOPEI, TEPMOMETP
Ucrounuka Ttoka. 3/IC 1 BHyTpeHHEE CONPOTHBICHUE HUCTOYHUKA 2 CONPOTHUBJICHUS, BAaKYyMHBIA IHOJ, TEPMHUCTOPHI H
Toka. 3akoH OMa I TIOJIHOM (3aMKHYTOM) SJIEKTPUYECKOM IIETIH. ¢oropesucropsl, HOJTyPOBOAHMKOBBIN auon,
KODOTKOC 3aMbIKaHUE rajJbBaHUKa, U yCJ'IOBI/Iﬁ nx 0e30MacHOro IMPUMCHCHUSA B
[TonynpoBomauku. CoOCTBEHHass W TMPUMECHAs MPOBOJIUMOCTH 2 NPaKTHYCCKON JKU3HM. PemieHne pacdy€THBIX 3amad ¢
MOJTYTIPOBOIHUKOB. CBoiicTBa p—n-niepexona. SIBHO 3aJaHHOM usmueckoi MOJCJIBIO c
[ToaynpOBOIHUKOBBIE TIPUOOPHL. UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (POpPMYJT TeMbl
DJIeKTPOHHAsE TMPOBOJAUMOCTh TBEPIBIX METAUIOB. 3aBUCHUMOCTH 1 «ITocTosiHHBIN SICKTPUYECKHH TOK». PacrosHaBanue

COIMPOTUBIICHUSI METAJJIOB OT TeMiiepaTtypbl. CBEpXIpOBOIUMOCTb.
ONEKTpUYECKUH TOK B pacTBOpax M pacIIaBaX 3JIEKTPOJUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALUSA. DIEKTPOJIN3. DJIEKTPUUECKHIM

¢u3nyeckux  SABIEHUH B y4eOHBIX ONBITAX U
OKpY’ Kalollled >KU3HU: 3JIEKTPUUECKas IMPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE J1EHCTBHS
TOKA. AHAIM3 3IEKTPUUECKHUX SIBICHUNA M IPOLECCOB B
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TOK B Trasax. DnekTpuueckuii Tok B Bakyyme. CBoiicTBa
AMEKTPOHHBIX My4KoB. CaMOCTOATENbHBIH M HECAMOCTOSTENbHBIHI

OenAax IMOCTOAHHOI'O TOKa C HMCIIOJIb30BaHHMEM 3aKOHOB!:
3aKOH OMa, 3aKOHOMCPHOCTHU IIOCJICAOBATCIBHOIO U

paspsna. Monuus. Ilnazma MapajuieIbHOTO  COCJMHEHUS TMPOBOJHUKOB, 3aKOH
JlabopaTopnas paGora Ne 8 «OmnpeneneHue yAeIbHOrO 1 HMxoyns—Jlenna. Onucanue HM3YYCHHBIX — CBOWCTB
COIPOTHBIICHHS [IPOBOHIKAY. BEIIIECTB U DJIEKTPUUECKUX SBJICHUHN C UCIIOIb30BAHUEM
JlabopaTopuas paGora Ne 9 «lM3ydeHHe CMENIaHHOTO, 1 (pusmueckux  BeMMUMH: ONEKTPHYECKUH 3aps, cHia
MOCIIEA0BATEIBHOIO M MapauIeIbHOTO COCIUHEHU MPOBOJIHHUKOB TOKa,  SJCKTPUICCKOC  HAMPHKCHHC,  SMCKTPHICCKOC
(PE3HCTOPOR)») COMPOTHUBJIEHUE, pa3HOCTh MoTeHIuanos, J/1C, pabora
- TOKa, MOIITHOCTb TOKA. HcnonwszoBanue
JlaGopatopuas padora Ne 10 «M3mepenne D/IC u BHYTpEeHHETO 1 N
MH(GOPMALIMOHHBIX TEXHOJIOTH TUISE MIOKCKa,
CONPOTHUBIICHUS UCTOYHUKA TOKAY.
a6 c N 1 dia6 1 CTPYKTYPUPOBaHUS, MHTEPIPETAIMA U TIPEICTABICHUS
[] 19}
adopatopHasi padora Ne _ «HaOmntonenue 3ieKTposnza» WHGOPMAIMH  TPH  TOJFOTOBKE  COODMIEHHH O
(«Mzyqenme  Teruiosoro  jieiictua  Toka M pacuer  KIIJL NPUMEHEHNH 3aKOHOB IIOCTOSHHOTO TOKA B TEXHHWKE W
HArpeBaTEIbHOTO IPUOOPay). S
MarauTHoe moJie CoaepxxaHue yueGHOIr0 MaTepuaJia 11 [IpoBeneHne HKCIEpUMEHTA: M3Y4EHHUE MAarHUTHOTO
(MII) MarautHoe mnone. BekTtop MarHuTHOM UMHAYKUUU. JluHuUM 1 MO KATYIIKH C TOKOM; WHCCICAOBAHHE JCHCTBHS
MarHuTHOM WHAyKUMH.  [IpUHIMO Cyneprno3ulud MarHUTHBIX
. MOCTOSIHHOTO ~ MarHuTa Ha  paMKy C  TOKOM;
nosieii. Buapl MarHUTHOTO TOJISE M OCHOBHBIE CIIOCOOBI CO3TAHHMS
MAarHUTHOTO MOJis. XapaKTepUCTUKNA MarHUTHOTO TOJISI HCCJICAOBAHUC ABJICHUS SJICKTPOMAariMTHOU MHIYKIUN.
[TocrossHHbIe MarHUThl. B3anMoneicTBUE MOCTOSHHBIX MAarHUTOB. 3 OObsicHEHWE  OCHOBHBIX  TPHUHILMUIIOB  JOEHCTBUS
Kaptuna 1nuHWI MarHUTHOW WHIYKIMH TIONS  TOCTOSHHBIX TEXHWYECKHX yCTPOMCTB, TAKHX KaK: MOCTOSHHBIC
MarauToB. [loBrop marepuana. Muctpykrax o Th.
MarnuTHOe 1oJjie TPOBOJHUKA ¢ TOKOM. KapTuHa TUHUN UHIYKIIUH 2 MArHuTeL, SMCKTPOMATHHTEL, SMCKTPOABHTATEID,
MarHuTHOTO IIOJIS JUTMHHOTO IIPSIMOT0 MPOBOJHMKA M 3aMKHYTOTO YCKOPHUTECIIM  BJIEMCHTAPHBIX YaCTHIL, WHIYKIHMOHHAA
KOJIBIIEBOTO TPOBOJHUKA, KAaTyIIKH C TOokoM. OmbIT DOpcrena. IeYb; M YCIOBHil HX OE30MACHOTO IPHMCHEHHS B
BzaumoeiicTBue MpOBOAHUKOB C TOKOM. o ..
- MpaKTUYeCKOU KU3HU. PernieHne pacu€THhIX 3a1ad Ha
Cuiia Amniepa, e€ Moaysb U HampaBieHue. [IpaBuna «OypaBunkay, 2
HpaBMIIO «JIEBOM pyku». Pabora cuiabl AmIepa, €€ MPaKTUUECKOEe npumeHerue  popmyn  Tembr  «MarsuTHOE - MOJIE.
pUMEHEHHUE DneKTpoMarHuTHas WHIYKUASD. Pewrenue
Cuna Jlopenua, e€ moayib u HanpasiieHue. Pabora CHIIbI Jlopenna, 1 Ka4eCTBEHHBIX 3a/a4 C OIOPOil Ha M3yYeHHbIE 3aKOHBL
€€ MPaKTHUeCKoe NpUMeHeHue. J[BMKeHHe 3apsyKeHHOM YacTHULbl B
3aKOHOMEPHOCTH U  (u3nueckue SBICHHUS  TEMbI
OJIHOPOJIHOM MAarHUTHOM I10JIe
JlabopaTopHasi pa6ora Ne 12 «MccnemoBanme meiicTBUS 1 «MaruutHoe mose. DIeKTPOMarHUTHAS HHITY KIS .
MarHUTHOTO TI0JII HA PAMKY C TOKOMY.. OmpeneneHue  HAmMpaBJICHHWs]  BEKTOpa  MHIYKIMH
KonTpoabnasi pabdora Ne 3 mno pasgeny «OneKTpocTaTHKa, 1 MarHHTHOTO O/ IPOBOHHMKA C TOKOM, CHIIBI AMIlepa
AIIEKTPUYECKOE TI0JIE», « 3aKOHbI MOCTOSHHOTO AJIEKTPUYECKOTO .
TOKay u cuibl Jlopenna. PacnosnaBanne Gu3NIecKuX sIBICHUN
OuexkTpomaruutHasi | CoaepxxaHue yueOHOIro MmaTepuaJia 10 B y4eOHBIX ONBITAX M  OKPYXAIOUICH  KH3HU:
u”aykuus (MHN) SlBnenne  snmektpomarHuTHOM — wHAYKiuu  (OMU).  3akon 2 B3aUMOJICVICTBUE MAarHMTOB, 3JIEKTPOMArHUTHAS
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SJIEKTPOMArHUTHON  uHAyKIuu  Dapajaes. TToTox

MarauTHOW uHaykiuu. 3J1C uHAyKIMu

BCKTOpa

[TpaBuiio Jlenuna. MaayktuBHOCTH. SIBNeHue camouHaykuuu. DJ1C 2
CAMOUHIYKITHH.

OJIC uHAYKIMU B TPOBOJHHUKE, ABUKYIIEMCS MOCTYINATEIbLHO B 2
OJHOPOJHOM MAarHHTHOM II0JIE

DOHeprus MarHUTHOTO TMOJs KaTymIkKu C TOKOM. Buxpesoe 1
3JICKTPUYECKOE M0JIC. DJICKTPOMArHUTHOE IOJIC.

OCHOBHBIE BHABI W CHOCOOBI  CO3JaHUS MAarHUTHOTO U 1
3JIEKTPOMArHUTHOTO ITOJICH.

JlabopaTopHass paGora Ne 13 «MccaemoBanue  SBIICHUS 1
AIIEKTPOMATHUTHON UHIYKITUW..

KonTpoasnas padora Ne 4 no pazgeny «MIT u OMIID». 1

HUHAYKIOUS, HeﬁCTBHe MAaramMTHOIO I1OJid Ha MPOBOAHUK C
3apsiz.
SJICKTPOMArHUTHBIX SIBJIEHUU C UCIIOJb30BaHUEM 3aKOHA

TOKOM 51 JBYKYIIAICS AHanu3
ANIEKTPOMAarHUTHOW MHIyKUuU. OnucaHue H3yYEeHHBIX
CBOMCTB BEILECTB M DJIEKTPOMAarHUTHBIX SIBJICHUHA C
UCMOJIb30BaHUEM (DU3MYECKUX BEJIWYMH: HHIYKIHS

MarHUuTHOro Tmonsi, cuina Awmmnepa, cuia Jlopenia,
HHAYKTHBHOCTb KaTYIIKH, SHEPrus SJICKTPHUYCCKOI0 H

MAarHAUTHOTO MOJIeH

Paszpnen 5. KOJIEBAHUA U BOJIHBI

Mexannueckue Conep:xanue yueOHOro MaTepuaJa 5

koJie0anus (MK) KonebarensHass ~ cuctema.  CBOOGOAHBIE ¥ BBIHYKICHHBIE 1
MexaHudeckue kosnebanus. Ilepwon, vacrora, amrmutyna u (asza
MEXaHMUYECKUX KOJIeOaHUI.
ABTOKOJI€0aHus, 3aTyXxaronue Konebanus. Pezonanc 1
IIpy>KMHHBIN 1 HUTEBOM MasTHUK. MareMaTU4eCKUi MasiTHUK. 1
[apmMoHMUYecKkre  MEXaHWYEeCKHue  KONeOaHMs. VYpaBHeHue 1
TapMOHHMYECKNX MEXaHUYeCKuX Kojiebanuii. [IpeBparnienue sHeprun
IPU TAPMOHUYECKIX MEXaHUYECKUX KOJICOAHUSIX
JlabopaTopHass pab6ora Ne 14 «MccnemoBanne 3aBHCHUMOCTH 1
Mepro/ia MajibIX KoJeOaHui Tpy3a Ha HUTH OT IJUHBI HUTH U MacChl
rpy3an».

dunexkTpomarauTHble | Coaepxxanne yueOHOro MaTepuaJjia 16

kosiebanust (AMK) | KoneGarenbupiii  koHTyp.  CBOOOIHBIE  3JIEKTPOMArHUTHBIE 2

KoieOaHusi B HJEaTbHOM KOJeOaTeIbHOM KOHTYpE. 3aKoH
COXpaHEHUS HHEPruu B UACATBHOM KojeOaTelbHOM. AHAIOTHs
MEXIYy MEXaHMYECKUMU M DJIEKTPOMATHUTHBIMU KOJICOAHUSIMH.
Dopmyna ToMmcona
ABTOKOIE0aHUs, 3aTyXarollue 3JIEKTPOMarHUTHbIE KoyieOaHUs. 2
Pe3oHaHC 2JIeKTPOMAarHUTHBIX KOJieOaHu
BreIHyKIeHHBIE IeKTpOMarHuTHele Konebanus. llepeMeHHBIH TOK, 2
kak BbeIHYkJAeHHble DOMK. CuHyconnaabHbli MEPEMEHHBIN TOK.
AMIUIUTYAHOE U JICWCTBYIOIIEE 3HAYEHHUE CHWJIBI TOKa U
HaNpPSDKEHUSL.
PaGoTta 1 MOIIIHOCTH MEPEMEHHOTO TOKA 2
[Tpou3BOACTBO, Mepeiada U MOTpedIeHUE IEKTPHUECKON YSHEPTHH 1

[TpoBenenue AKCICPUMCHTA! HCCIIEIOBAHUE
3aBUCHMOCTH IIE€PHOJa MajbIX KoJieOaHWi Tpy3a Ha
HUTH OT JUIMHBI HUTH M MacChl Ipy3a; HCCIICAOBaHHUE
IEPEMEHHOI0 TOKa B IEMH U3 IOCJIEI0BATEIHHO
COCMHEHHBIX KOH/ICHCATOPA, KATYIIKH U PE3UCTOpa.

OObsicHenue IefCTBUA

OCHOBHBIX IIPUHIIMUIIOB

TEeXHUYECKUX YCTPOMCTB, TaKUX KakK: JJIEKTPUUYECKUU

3BOHOK, T€HEpaTop IEPEMEHHOr0 TOKa, JIMHHUHU
aJIEKTponepeaay; W ycluoBUH uX  0e30macHOro
IIPUMEHEHUs B IIPAaKTUYECKOW JKWU3HM. PemieHue

pacy€THBIX 3ama4 C SBHO 3aJaHHOM (u3nueckon
MOJIENBI0 C HCHOJB30BAaHHEM OCHOBHBIX 3aKOHOB H

OITMCBIBAIOIINX MCXaHHYCCKHEC u

bopmya,
AJIEKTPOMAarHuTHBIE KoJjeOaHus. Onucanue MU3y4eHHBIX
MEXaHMYECKUX U JJIEKTPOMArHWTHBIX KojeOaHui ¢

HCIIOJBb30BaHHECM (1)I/I3I/ILIGCKI/IX BCIIMYHH: IICpHUOA H
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I'eHepaTop mepeMeHHOr0 TOKa, YCTPOMCTBO M paboTa 1 yacToTa KoyieOaHWM, amruTyna u (asa KojebaHUH,
Tpanchopmarop. IlpenHasznauenue, ycTpoiicTBO U paboTa. 1
3apsil M cuja TOKa B TIpollecce TapMOHHMYECKHX
Koaddurment tpanchopmanmm
OKOJIOTUYECKME PHUCKU TIPU IPOU3BOACTBE  IJIEKTPOIHEPIHM. 1 DJIEKTPOMArHUTHBIX KoJIe0aHui. Pemenne
TpeGoBanusi TEeXHWKHM  OE€30MACHOCTH TIPH  HUCIOJIB30BAHUSA .
. KaueCTBEHHBIX 3a/1au C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
AJIEKTPOIHEPIHH B IOBCEHEBHOM JKU3HU
JlaGopaTtopHas padora Ne 15 «lccnenoBanre NepeMEHHOT0 TOKa 1 3aKOHOMEPHOCTH, ONHUCHIBAIOIINE MEXAHUYECCKUE U
B N1 U3 MOCJIEA0BATEILH WHEHHBIX KOHJEHCAT
1e 3 TOCHCAOBATCIEHO  COCAMHE OHJICHCATOPA, AJIEKTPOMArHUTHBIE Kojiebanus. PaGoTa B rpymmax mpu
KaTYIIKH U PE3UCTOpa.
JlabopaTopnas padora Ne 16 «MccnemoBaHue ycTpolcTBa M 1 [JJaHUPOBAHWH,  NPOBEACHHM WU HHTECPIPCTALUH
HpuHLMIa paboTE! TpatchopmaTopay. pe3yJbTaTOB OMNBITOB, M aHalW3€ JOMOJHUTEIbHBIX
JlaGopatopnasa pagora Ne 17 «Ompenenenue koddduimenrta 1
TpaHchopMaIiK TpaHCHOPMATOPAY). MCTOYHMKOB HH(OPMALMH [10 TEME
Konrpoasnas padora Ne 5 no pazgeny «MK u SMK». 1
Mexannueckue Coaep:xanue yueOHOro MaTepuaJia 5 OObsicHEHHE  OCHOBHBIX  NPHUHLMUIIOB  JEHCTBUS
BosiHbI (MB) MexaHn4YeCKUE BOJIHBI, YCIIOBHSA PACTIPOCTPAHEHUS 1 TEXHMYECKUX YCTPOMCTB M TEXHOIOTHH, TAKUX Kak:
[lepuon. ~ CkopocTh  pacnpoCTpaHEHMs M JUIMHA  BOIHBI. 1 MY3bIKaJIbHBIE UHCTPYMEHTBI, yJIbTpa3ByKOBast
1lonepeuHEIE K NPOLONEHEIC BOTHEL. JIMarHOCTHKAa B TEXHMKE MW MEIWIIMHE, pajaap,
WHuTtepdepenis u audpakius MEXaHHYSCKUX BOJIH. 1 N
paguonpuéMHHK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-
3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. BreicoTa ToHa. TemOp 1 .
3ByKa nmeyb;, W YCIOBUUA WX O0€30MacHOr0 TNPUMEHEHHS B
3Byk. CkopocTh 3Byka. ['pomkocTh 3ByKa. Bbicota ToHa. TemOp 1 HPAKTHICCKOU KU3HHU.
3BYKa. YJIbTPAa3BYK U €r0 UCIOJIb30BAHUE B POMBIILIEHHOCTH Pemenne pacu€THBIX M Ka4eCTBEHHBIX 33714 C OIMOPOH
JnexrpomarautHbie | Coaep:xkaHue yueOHOro MaTepuaJia 3 Ha  M3y4YEeHHbIE  3aKOHBl M  3aKOHOMEpPHOCTH,
BoJIHBI (OMB) ONEeKTpOMarHUTHbIE BOJIHBI. Ycnosus U3IIy4EeHUs 1 OIMHUCHIBAIOINIME PACPOCTPAHEHHE MEXaHHUECKHX U
SJICKTPOMATHUTHBIX BOJTH ANEKTPOMATHUTHBIX BOJTH. Hcnons3zoBanue
Bzaumnas opuentanusi BektopoB E, B B KTPOMarHUTHOMN .
3a as OpuheHTan CKTOpO » BV SleKTpoMa 0 WH(OPMAITMOHHBIX TEXHOJIOTHMU Ine| ITOMCKa,
BOJIHE
. CTPYKTYPUPOBAHUS, MHTEPIPETAIMA U TIPEICTABICHUS
CBoOiiCTBa AJCKTPOMATHUTHBIX BOJIH: OTpPa)K€HUE, MPEIOMIICHHUE, PYKTYpHPp ’ plipeTal pel 5
HonApU3AIKS, JIUGPAKIHS, MHTEphEpEHIHs nHpopManMM TpPU  TOATOTOBKE  COOOMICHHWH 00
CKOpPOCTB I€KTPOMATHUTHBIX BOJIH. 1 UCIOJIb30BAaHUHU 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE.
Oco0eHHOCTH UX PaCIPOCTPaHEHUS B PA3IMYHBIX Cpeax. Yyactue B JOUCKyCCMM 00  3JIEKTPOMAarHUTHOM
[ITxana 5J1€eKTPOMarHUTHBIX BOJIH. 3arpsi3HEHUH OKpyKaromiei cpeasl. Pabora B rpymmax
3aBUCHUMOCTD NIepeHOCUMOM SHeprur DMB OT UX 4acTOTHI. IpY IUIAHUPOBAHHMH, IPOBENCHHH H HHTEPIPETALUH
Bnusinue DMB Ha opranusm uenoBeka 1

[TprMeHeHre IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
OTkpbIThI KOneOaTenbHbI KOHTYp. IIpuHIMIBI panuocBs3u U
TEJIEBUICHUS

PE3YyJIbTaTOB OIIBITOB, aHaJIn3¢€ JOITOJIHUTCIIbHBIX

MCTOYHHUKOB MH(OPMALIUH 110 TEME
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Onruka Coaep:xxanue yueOHOIro MaTepuaJia 8 [IpoBeneHue sKcriepuMEHTa: HAOIIOJEHUE TUCTIEPCUHU
I'eomerpuyeckas — onTHKa. vCBeT sro  OMB.  Ipexens 1 CBETAa; HM3MEpPEHME II0Ka3aTellsl MPEIOMIIEHUS CTEKIIa;
MPUMEHUMOCTH ICOMETPUICCKO ONTHKH. . HCCIeIOBaHUE CBOMCTB N300PaKEHHM B JIMH3AX.
[IpsiMonuHeitHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOU cCpeje. 06 . ]
Toueunsiif neTowmmg caera. Jy caera. LSICHGHI/I? OCHOBHBIX an/IHLvH/mOB JIEUCTBUSI TEXHUYE
OTpakeHHE CBETA. 3aKOHBI OTPAKEHNUS CBETa CKHMX YCTPOMCTB M TEXHOJIOTHH, TAKUX KaK: OYKH, JIyNa,
[TocTpoenue n300pakeHUi B TUIOCKOM 3€pKaJe. doToanmapar, NPOCKIIMOHHBIN armapar, MHKPOCKOII,
[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCONIOTHBIN 1 TEJICCKOI, BOJIOKOHHAs OINTHKA, IU(paKknuOHHAS pe-
110Ka3aTClIb MPEIOMIICHHA IéTKa, TMOJIAPOMI; U YCIOBHM MX 0€30I1aCHOTO IpUMe-
IlomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroyi MOJHOIO o
BHYTPCHHET OTPAsKEHIIA. HEHUS B HpaKTI/.I"IGCKOI/I KU3HH. )
Jucnepcus cBera. ClIoHBIM cocTaB 0enoro ceeta. IIBerT. 1 Pemenne pacuETHBIX 3az1a1 ¢ SBHO 3a71aHHOH (usiie-
COOHpAIOIIHE H PACCCHBAIOIIHE THH3I. 1 CKOM MOJIEJIBIO C UCIIOI30BAHUEM OCHOBHBIX 3aKOHOB H
Tonkas nuH3a. @OKYCHOE PACCTOSTHUE W ONTHUYECKAs CHJIa TOHKOU (hopMyJI TECOMETPHUYECKOMN ONITUKH.
muH3bl. DopMysla TOHKOU JIHH3BL. VYBenuueHue, 1aBaeMoe JIMH30M. [TocTpoeHHe M ONMCaHWE M300pPAKEHUS, CO31aBAEMOTO
J?I:;:;))E)CHI/IG M300paXeHU B COOMpAIOIIUX W PACCEHBAOIINX IUTOCKHM 3€PKATTOM, TOHKOIH JTHH3OA.

BonnoBas ontuka. KorepentHsle ncrounuku. [lomspuzanms ceera 1 Pacriosnapanue - gusmieckux  ABICHMI B ONbITAX M
Wurtepdepenuust cBeta. YCIIOBUS HAOMIOACHHS MAaKCHMYMOB H OKPYXAIOIIECH XU3HU: MPAMONMHEHHOE PacTpOCTpaHe-
MHUHUMYMOB B WHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(]A3HBIX HUE CBETA, OTPAXKCHHE, MPEIOMIICHUE, HHTePEPCHIINS,
KOTCPCHTHBIX HCTOYHHUKOB JUGPaKIus ¥ MOJSIPU3AIHS CBETa, IUCIISPCHSI CBETA.
Audpaxuus  csera.  Jlndpaxuuonnas — pemérka.  Venosue AHali3 ONTUYECKUX SBJICHUN C MCIOJIB30BAHUEM 3aKO-
HAOIIOICHUS TJIaBHBIX MaKCUMYyMOB npu NaJeHUuU .
MOHOXDOMATHUECKOTO CBETA Ha AM(PaKIHOHHYH0 PEIIETKY. HOB: 3aKOH MPSIMOJIMHEMHOT'O paclpOCTPAaHEHUs CBETA,
JIaGopatopnas padora Ne 18 « U3Mepenue mokasatens 1 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI IIPEJIOMJICHHS CBETA.
IPEJIOMJICHUS CTEKJIay. OnucaHue ONTHUYECKUX SBJICGHUUW C HCIOJIH30BAHUEM
JlabopaTtopnas padora Ne 19 «lccinenoBanue CBOICTB 1 bu3nyecKrX BeIMYUH: (POKYCHOE PACCTOSIHUE W ONTHYC-
n3o0pakeHunit B muH3ax». («[lomyuenne n300pakeHus C MTOMOIIBIO CKA CHIIA JHH3EL
TOHKOM JIMH3BI»)
JlaGopaTopHas paGora Ne 20 «HabaroneHne iucnepcun CBeTay. 1

PA3JIEJI 6. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH

OcnoBnl CTO Coaep:kaHue y4eOHOI0 MaTepHaja 1 Pemienue kauecTBEHHBIX 3a7a4 ¢ ONIOPOM HA U3YyYEHHBIE
['paHuIpl NPUMEHUMOCTH KJacCHUecKoW MexaHHku. llocTynate 1 3aKOHBI, 3aKOHOMEPHOCTH M (pU3MUECKHE SBJICHUS IO

CIIENUATILHON TEOPUH OTHOCUTEIHHOCTH: MHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CB€Ta B BaKyyMme, TMPUHIUN OTHOCUTEIHHOCTU
DHHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIJICHUE BPEMEHU U
COKpalieHue JJIHHBI. OHeprusi W WMIYJIbC PEIITUBUCTCKOMN
YaCTHUI[BI

TeMe «OcHoBsl CTOw.

Hcnonws3oBanne WHPOPMAIMOHHBIX TEXHOJOTHHA IS
MOWCKa, CTPYKTYpUPOBaHUSA, HMHTEpPHpETallud U
npeAcTaBIeHus  MH(QOpMamuu  TpU  MOJATOTOBKE
COOOIIEHUH O TpaHUIAX MPUMEHUMOCTH KJIaCCHUECKON
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CB43b MacCChl C DHEPIUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHIIBI.
DHeprus MoKos

mexanuku 1 ocaoBax CTO

PA3JIEJI 7. KBAHTOBAS ®U3UKA

DJ1eMeHTBbI Conep:kaHue yueOHOIro MaTepuaia 2 OObsicHeHHE ~ OCHOBHBIX — TIPUHLMIIOB  JEHCTBHS
KBaHTOBOIi onTUKH | KBaHTHI 1 nx Qusndeckuii cMpica. TemIoBoe u3rydeHne 1 TEXHHUECKAX yCTPOHCTB, TAaKMX KaK: (OTOIEMEHT,
. doronaTunk, coyHeyHas Oarapes, CBETOAMON; U
®otonsl. Popmyina [Tnanka cBs3u sHEprun (HOTOHA C €r0 YaCTOTOM. . o
9 YCIOBUH UX 0€30M1aCHOI0 MPUMEHEHUS B MPAKTUYECKOI
HEprHs 1 UMIYIbe (oToHa J)KU3HU. PemieHue pacy€THBIX 3aay C SIBHO 3aJaHHOM
®otosdpdexr. OTkpbITHE H HCCEAO0BaHHE (OTOdDPeKTa. 1 ¢u3nUecKoil MOJENbI0 C HCIOJIb30BAHMEM OCHOBHBIX
Onbitel A. TI'. CroneroBa. 3akonsl ¢orodddekra. YpaBHeHUE 3aKOHOB M (OpMyJ KBaHTOBOH onTuKU. Pemenue
Oitamreiina as porosddexra. «Kpachas rpanuna» pororddexra. Ka4eCTBEHHBIX 3a/[a4 C OMNOPOH HA M3YYCHHBIC 3aKOHHI,
Japnenue ceera. OnwiTel I1. H. JleOeneBa. Xumudeckoe aeicTBHE 3aKOHOMCPHOCTH KBAHTOBOH ONTHKH. PacnioznaBanue
cBeTA ¢u3nveckux ~ SBICHMH B y4EOHBIX  ONBITAaxX:
dbotoanektpuyeckuii  3PGEeKT, CBETOBOEC JaBJICHUE.
Onucanve  W3y4yeHHBIX  KBAHTOBBIX  SBJIEHUH U
IPOLIECCOB C MCIIOJIb30BaHUEM (DPU3MUYECKHX BEIMYMH:
CKOPOCTb DJJICKTPOMAarHMTHBIX BOJIH, JJIWHA BOJHBI U
4acTOTa CBETA, SHEPrUsi U UMIYJIbC (POTOHA.

Crpoenue aTtoma Copaep:xanue y4e0HOro MaTepuaJia 3 [TpoBenenune skcnepuMeHTa: HaOIIOIEHUE JTHHEHYAaTOro
Mogens aroma Tomcona. OmnsiTel Pesepdopna mo paccesHuro 1 criekTpa. OGBICHEHE OCHOBHBIX MPUHITIOR ICHCTRHS
anba-vactuu. Ilnanerapuas monens atoma. Ilocrynatsl bopa. TEXHHYECKUX YCTPOHCTB, TAKHX KaK: CIEKTPOCKOIL,
H3queHHe " IO JIOIICHUC q)OTOHOB Impu nepexoac aroma ¢ OJHOIrO jasep, KBAHTOBBIU KOMIIBIOTED " YCHOBI/Iﬁ ux
YPOBHA OSHeprud Ha JApyrod.  CIOHTaHHOE | BBIHYKICHHOE 0€30IaCHOr0 MPUMEHEHHUS B IIPAKTHIECKOM KU3HU.
U3IIy4eHUe Pemenne kauyeCTBEHHBIX 3aJa4 C ONIOPOM HAa U3yUYEHHBIE
Bunel ciektpoB. CnekTp ypoBHEN SHEPIHM aToMa BOJOPO/a. 1 3aKOHbI, 3aKOHOMEPHOCTH W (DU3HYCCKUE SBICHUS IO
BonHoBbIe cBoiicTBa wactuil. Bomusr e Bpoitns. KopryckysipHo- Teme «CTpoeHHe aToMay.

BOJTHOBOR TyATH3M. Pacnio3HaBanue (Qu3MUECKuX SBICHHUHA B YUEOHBIX OIIbBI-
= Tax: BO3HUKHOBEHME JIMHENYATOrO CIIEKTpa.
JlaGopaTtopuasa padora Ne 21 «HaGmiopenue nuHeiuaToro 1 p
. AHanu3 KBAaHTOBBIX IIPOLIECCOB M SIBJIEHUH C
cnekTpay. («3yueHne ycTpoicTBa U IpUHIIMIIA PabOTHI J1a3epar)
HCII0JIb30BaHUEM TIOCTYJIaTOB bopa

ATOMHOE PO Copaepxxanue yuyeOHOTro MaTepuaJia 4 IIpoBenenune Y4EHHUYECKOTO JKCIIEPUMEHTA:
OKCHEpUMEHTHI, J0Ka3bIBAIOIINE CIIOKHOCTh CTPOEHMS sJipa. 1 MCCNIC/IOBAHNE  TPEKOB ~ 4acThll (MO TOTOBBIM
OtkpeiTe  pagumoaktuBHOCcTH.  OmbiThl  Pesepdopna  mo ororpausam). OOBACHEHHE OCHOBHBIX NPHHIIMIIOB

ONPENIETICHUIO COCTaBa PAANOAKTUBHOIO U3IIyUCHHUS.
OtkpbiTHE TIpOTOHA U HeWTpoHa. HyknoHHas Mozens sjapa
I'eitzen6epra—IlBanenko. OTKpBITHE MO3UTPOHA

JICUCTBHUSI ~ TEXHMYECKUX  YCTPOMCTB, TaKHX  Kak:
JIO3UMETp, Kamepa BuibcoHa, sIepHBIA pPeEakTop,
aToMHass Oom0a; ¥  ycinoBUH HMX  0€30MacHOro
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3apsn aapa. MaccoBoe uucino siapa. M3otomsl. 1
PannoaktuBHOCTh. Ajb(a-pacnag. DIEKTPOHHBIM U MO3UTPOHHBIN
Oeta-pacman. ['amma-uznmydenue. CoiicTBa anbda-, 6era-, raMma-
U3Ty4YeHus. 3aKOH paJloaKTUBHOIO pacraja.

OneMeHTapHble 4YacTullbl. DyHAaMEeHTalbHbIE B3aUMOJICHCTBUA. 1
EnunctBo ¢usmueckoit kapTuHb MUpa MeToabl HaOMIOACHUSA H
PEruCTpaLvK SJIEMEHTAPHBIX YaCTHLI.

DHeprusi CBsI3M HYKJIOHOB B siape. SnepHbie cuibl. JledekT macch
anapa. SAnepHsle peakuuu. JleneHue u cuHTE3 saep.

SAnepuwnii  peakrop. TepmosimepHblii  cuHTe3. IIpobieMb U
MEPCHEKTUBBl  SJIEPHON DHEPreTUKHU. IKOJIOTHYECKHUE aACIEKThI
AIEPHOM SHEPIETUKH.

BnustHue paguMoakTUBHOCTM Ha KUBble OpraHu3Mbl. (OCHOBHBIE
CIIOCOOBI 3aIUTHI OT PAJAUOAKTUBHOTO U3ITyUECHHUS.

Jla6opaTopnas padora Ne 22 «MccienoBanue TPEeKOB 4acTHIl (IO 1

IIPUMEHEHHs B IPAaKTUYECKOW KU3HU. PemieHue
KAaueCTBEHHBIX 3aJa4 C ONOPOM Ha MU3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3MYECKHE SBJICHUS 10 TeMe
«AtomMHOEe  sapo». Pacno3naBanue — (u3MUECKHX
SBJICHUI B y4EOHBIX OIBITaX U B OKPY)KAIOUICH KU3HH:
€CTECTBEHHAs U UCKYCCTBEHHAs paAMOAKTUBHOCTb.
Onucanve  W3y4yEHHBIX  KBAHTOBBIX  SIBJIEHUH U
IPOLIECCOB C HCIOJIb30BAaHUEM (DU3MYECKUX BEIMYUH:
IIEPHUOJ, NOTypacaa, SJHEPTUs CBA3U aTOMHBIX SEp.
AHanu3 IpoLEcCOB M SABJICHUU C HCIOJIB30BAHUEM
3aKOHOB M TIOCTYJIaTOB:  3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsifa, 3aKOH COXPaHEHHs] MacCOBOIO

qyciaa, MOCTynartel bopa, 3akoH paanOaKTHBHOIO
pacmaza. Hcnonb3oBanue MH(POPMALIMOHHBIX
TEXHOJOTMM  AJd  TOUCKa,  CTPYKTypHpOBaHWS,

UHTEpIIPETallMd W TPECTaBICHUs HHYOpPMAIMH TpU

rotoBeiM (oTorpadusm)» («3yueHue ycTpoiicTBa W MpUHIUIIA MOJATOTOBKE COOOIIEHWH O TMPUMEHEHHUH 3aKOHOB
pa6oTer ADCy) KBAaHTOBOM (DM3UKH B TEXHUKE U TEXHOJOTHSIX
PA3JAEJ 8. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3SUKHA

DJIeMeHTBbI Coaep:xxanue yueOHOro Marepuasa 1 [Toaroroska cooOmiennid 0 MeTOo/ax  MOJy4CHHS

acTpopu3uKH Dranbl pa3BUTHS aCTPOHOMUH. IIPUKIIAHOE U MUPOBO33PEHUECKOE 1 | Hay"HBIX ~aCTPOHOMMHUCCKHX 3HAHHH, OTKPBITHAX B
3HaueHue acTpoHoMuu. Mlctounuk sHeprun CoJiHLA U 3BE3I. COBPCMCHHOM aCTPOHOMEH. Tposenenne nadmoncHuii

N HEBOOPYKEHHBIM IJ1a30M c HCIIOJIb30BaHUEM

3BE31bI, UX OCHOBHBIE XaPaKTEPHCTHKI. I[g?rpaMMa } KOMITBIOTEPHBIX  MPHIOKEHHH /18 OMpeIeieHus
«CHEKTPalIbHBIA KJIACC — CBETUMOCTBY. 3BE3/1bI INIABHOU MOJIOKEHNs HeGECHBIX 0OBEKTOB Ha KOHKPETHYIO [aTy:
MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «MacCa — CBETHUMOCTbY ISl OCHOBHBIC CO3Be3usi CEBEPHOTrO MONYLIAPHS H SPKHE
3BE3]1 TJIaBHOMU IOCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3 . 3BE3bl. [IpoBenenue HaOmoneHuit B teneckon JIyHBI,
CoBpeMeHHbIE TTPEACTABICHUS O MIPOUCXOKIACHUHN U SBOJIOLINH maHeT, Mieunoro Iyt
ConnHua u 3B€371. DTansl )ku3HU 3BE31. [lonoxeHne u 1BUKeHNE
Connna B [Nanaktuke. Y€pHbIe ABIPHI B A/Ipax rajJakTUK.
Bcenennas Meraranaktuka. Hepeménnpie mpo0iemMbl aCTPOHOMHH

IIpome:xyTounas HToroBas KOHTpONbHAs paboTa MO BCeMy Kypcy 0OydeHHs 2

arrecTaums

Koncyiabranuu 14

IIpomexyTouHasi aTTeCTAIASA 6

Bcero: 138
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3. YCJIOBUS PEAJIM3ALIMU YYEBHOMU JUCHUILJIUHBI

3.1. TpeﬁDBaHI/Iﬂ K MUHUMAJBbHOMY MAaTCPHAJIBHO-TCXHUYCCKOMY odecnevYeHuIo

Peanmmzanms y4eOHOW AMCUUIUIMHBI TpeOyeT HaimM4usg ydeOHOro KaOuHeTa (U3UKU W
nabopatopun «Puznkar»

Obopyoosanue yuebnoco kabunema:
- 10Ca/1I04YHbIE MeCTa 00yYarOINXCS;
- pabouee MecTo TpernoiaBaTels;
- pabouas MenoBas JOCKa;
- HarJsIIHBIe TTOCOOMS (Y4eOHUKH, OTIOPHBIC KOHCIIEKTHI-IUTAKATHI, CTEHIbI, KAPTOYKH, pa3IaTOYHbIH
MaTepuai, KOMIDICKTHI 1a00paTOpHBIX paboT).

TexHuueckue cpencTBa 00ydeHuUs:

[TepcoHaNbHBIN KOMITBIOTED;

WHTEepakTUBHBIN KOMIUIEKC C BBIYHCIUTEIBHBIM 010KOM 1 M00O.kpen. SMART MX275-V2;
HoyTtOyk nenarora Lenovo C340-14IML14"FHD;

HoyTtoyk mo6mnsHoro kimacca ICL RAbook Bi014 — 17 mTyk;

- OYMK «Dusuka», «Acrponomusi» 28.02.20-27.02.25

Jlabopamoprnoe obopyoosarue yuebHo2o kaburema:
Y4eOHblIil Habop THPH

bapometp BP 52

JuHamomeTp bakymuHCKoro

MaHOMETp OTKPBITHIA TEMOHCTPALIMOHHBII
[Tpubop 1 JeMOHCTpauy 3aKOHOB MEXaHUKH
['eneparop 3BykoBOM

I'py3 HabopHbIif Ha 1 KT.

TpyOxa amns AeMOHCTpallMU KOHBEKLIUHU KUJIKOCTH
[ITap ¢ konbLOM

Habop tennoBslie siBIeHUS

Habop «u3oTepmay

Ha6op «uzobapa»

MunaMnepMeTp J1adopaTopHbIi
TpanchopmaTop yHHBEPCATbHBIN

VcTouHMK MUTaHus A5 PPOHTAIBHBIX paboT
DJEKTPOMETp € IPUHAUICKHOCTIMU

[lITatuB n3onupyromun

MasTHUK 3JIEKTPOCTATUYECKUI

CynraH 371eKTpUYeCKUi

DNeKTpOMAarHuT pa300PHBIN ¢ JeTaIsIMU
[Tpubop Jlenua

Karymika npoccenbHas

Ha6op xonneHcaropon

Ha6op momynpoBoiHUKOB

Maruur noJsiocCoOBOM JEMOHCTPALIMOHHBIN
MarsuT noJI0COBO# J1TaO0paTOPHBIN

Marnut U nabopatopHbiii

Ha6op «JlemoHCTpanimoHHast ONITHKA»
JlaGopaTopHbIif HabOp reoMeTprUEecKast ONTHKA
[Tpubop Ay u3mMepeHus JJIMHBI CBETOBOM BOJIHBI
Kaptsl 3Be31H0TO HEba

oo ooUoOoOoooUuagooa
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O [optpets! puzuKOB
O KoMIUIeKkT kapTodek «DIeKTpUIECTBay
O Kowmmekt kaprouek OnTuka.

Obopyoosarnue 1abopamopuu u pabodux mecm 1abopamopuu.

Ha6op naboparophslii «OnTuka»

Ha6op nabopaTtopHbliit «DIEKTPUIECTBOY

JlaGopaTopHslif Habop «MccnenoBanne U30MPOIIECCOB B ra3ax»
[taTuB ans GpoHTANIBHBIX padbOT

HaGop no snextponusy 1abopaTopHbIi

Peocrart nabopatopHslii

KommiekT 111 u3y4eHus moIynpOBOJHUKOB (JIMOJIbI)
KoMIuiexT 17151 u3yueHust noaynpoBOJHUKOB (TPAH3UCTOPHI)
HaGop npy>xuH ¢ pa3inuyHOi )KeCTKOCThIO

Habop pe3ucropoB aist npakTUKyMa

CrakaH OTJIIMBHOM J1a00OpaTOPHBIN

Habop xoHieHcaTOpoB 1l MpaKTUKyMa

TpubomeTtp 1abopaTopHbIit

HaGop pe3unsl mosocoBoit

Cexynnomep

Monens paguonprueMHuka (coopHas)

I'eneparop 3ByKOBOH (pyHKIIMOHAIBHBIN (IIKOIbHBIIH)
[Tpubop 11 n3MepeHus AIUHbI AKyCTHUECKON BOJIHBI
I'eneparop HU3KOYACTOTHBIN

b0k nmuTaHus BBICOKOBOJIBTHBIN

HaGop xuMudeckoit mocypl 1 MpUHAIJIEKHOCTEN 17151 KaOuHeTa (GU3NKU
CrakaH OTJIMBHOH 1I€MOHCTPALIMOHHBII

Onexrpoyvaitauk 1500 Bt

[TpuGop 11t M3MEpEeHus IITMHBI CBETOBOM BOJHBI C TOMOIIBIO AU(PPAKITHOHHON PEIIETKH.
CrekisiHHas IUIACTUHKA CO CKOLIEHHBIMU T'PaHAMU
[IITanreHIMpKyIH

Jlenta uamepurenbHas 1,5 m

bropeTrka ¢ kpaHOM €MKOCTBIO 25 Ml

['urpometp BosOCHOMU

I'urpometp Metamnnyeckuil (rurpomerp Jlambpexra)
Peoxopn ¢ IBOMHBIM KIIIOUOM

Becol rexunueckue BT2-200

ITunerka rinaszHas

codogdoddooodogogoodoUooUoooU0ooogoUOoooaa

3.2. Undopmannonnoe obdecneyenne oO0yuyeHuu. I[lepeuenb y4deOHbIX wu3nanmii, HWHTepHer-
pecypcoB, 10NO0JTHUTEIbHOMN JUTePaTyphbI

Ocnoenbie ucmoyHuKu:

1. Camoiinenko [1.1. ®usnka. YueOHUK A CTYJIEHTOB YUPEXKICHHN CPEIHEro npodeccHOHaIBHOTO
oOpazoBanms. — M.: U3znarensckuii neHTp «Akamemus», 2018.

2. @upcoB A.B.®uznka ansg npodeccuil U crienuaibHOCTEH TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO
npodwmiiell. YUeOHUK IJI CTYJIEHTOB YUPEXICHUNH CpeHero npodeccuoHalbHOro oopazoBaHus. — M.:
W3narenbckuit neHTp «Akagemusi», 2018.

Jlonoanumenshole ucCmoYHuKu:
1. I'pomoB C.B. ®usnka: Mexanuka. Teopusi OTHOCUTEIHHOCTH. DJIEKTpOAUMHAMUKA: YueOHuk s 10
KJI. 00111€00pa3oBaTeNbHBIX Yupexaenuidi. — M., 2001.
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2. I'pomoB C.B. ®usnka: Ontuka. Temiobie sBinerus. CTpoeHHE W CBOMCTBA BEIIECTBA: YUEOHUK IS
11 k1. 061meoOpa3oBaTeNbHBIX yupexxaeHuid. — M., 2001.

3. Omutpuesa B.®. 3agauu no ¢usuke: yued. mocodue. — M., 2003.

Jmutpuesa B.®. Ousuka: yueonuk. — M., 2003.

PeivmkeBuy A.M. CoopHuk 3a1a4 no pusuke A 10-11 xknaccos. — 2000.

KacpsnoB B.A. ®uzuka. 10 ki1.: YueOHuk as o6meo0pa3oBaT. yueOHbIX 3aBefeHuil. — M., 2005.
KacesinoB B.A. ®usnka. 11 ki.: Yuebnuk 11t o6meo0pa3oBar. yueOHbIX 3aBeaeHuit. — M., 2003.
Camoiinenko I1.U., Ceprees A.B. COopHuUK 3a/1a4 ¥ BOIIPOCHI 110 Pu3nke: yued. moco0.. — M., 2003.
9. Camoiinenko I1.1., Ceprees A.B. ®uzuka (11 He TEXHUY. ClIeUAIbHOCTEN): yueOHuK. — M., 2003
10. Msxkummes I'.S1. ®usuka 11 kmacc. yueb. mis oOiieoOpa3oBar. opraHu3anuii: 60a30BbId U MPOQHUIL.
ypoBuu / I'.5l. Makuwes, b.b. byxosues, H.H. Corckuil. — 19-e usn. — M. — Ilocemenue, 2014, -
336c¢. : mi. — (Knaccuueckuii Kypc).

11. Msakumes I'.5l. ®usuka. 10 kiace : yueb. ns obmeo0pa3zoBat. opranu3anuii : 6a3oBbIil U yriayO0.
ypouu / I'. SI. Mskumes, b. b. byxosueB, H. H. Corckuii ; mon pen. H. A. IlapdentbeBoit. —
6-¢ uzn., nmepepad. u gon. — M. : [Ipocsemenue, 2019. — 432 c.: w1, — (Knaccuueckuii Kypc)
(a1exTpoHHas popma yueOHHKA).

12. Msxkumes I'. Sl.®@usuka. 11 kmacc : yuel. ais o0ieoOpa3oBar. opranu3aiuii : 0a30BeId U yriayOII.
ypoBuu / I'. SI. Msakumes, b. b. byxosues, B. M. Hapyrun ; nox pen. H. A. IlapdentreBoit. — 7-e
u3n., nepe-pad. — M. : Ilpocsemenue, 2019. — 432 c. : [4] n. win. — (Knaccuueckuit Kypc)
(a1exTpoHHas popma yueOHHKA).

NN

Hudgposvie oopazoeamenvrvie pecypcovt (Oubauomexa 31eKMPOHHBIX HANAOHBIX ROCOOUIL):

— Ypoku ¢usuku (8kmacc, 10kmacc, 1lkmacc)- tpu nucka CD-ROM for Windoms; BupTyanbHast
mkona «Kupunmn u Medoauit». Pa3zpaboTanbsl B cOOTBETCTBUM C ['OCYyJapCTBEHHBIM CTaHIApPTOM
oOpazoBanus PD;

- JlaGopaTopHbIii MpakTHKyM HOBOro mokojieHus. [Ipenmer «®usuka». CoOTBETCTBYET

lNocynapctBeHHOMY cTaHmapTy oopa3oBanus PD;

— Teopernueckuii MaTepuai u noaAroroBka k EI'D;

— «Mcropus uzobperenunit» (bonplas aerckas SHUMKIONEANS);

— «Actporomusi» (bombIas geTckas SHIUKIONEIN );

— «Taitnbl 1 3araaxkw» (bonblias neTckast SHIMKIONEIU);

— «HJIO» (bonpmiast neTckast SHIUMKIONEANS).

Hnmepnem-pecypcot:

1. UnTtepuer-pecype «1 Centabps» (https://urok.1sept.ru/physics)

2. Ilpe3eHTanmu  ypOKOB ~ —  MEXaHWKA,  MOJICKyJsipHas  (u3Mka W TEPMOJUHAMHKA.
(http://www.myshared.ru/slide/339596/).

. Unrepuer-pecypc Fizmat.by — @usuka (http://fizmat.by/kursy).

4. Nurepuer-pecypc Multiring.ru — Otkpbitas @usnka (4acts 1 1 gactp 2).
(https:/multiring.ru/course/physicspart1/content/index.html)

. MaTepner — pecypce «Knaccuas ¢puznka» Ha Rutube (http://class-fizika.ru/)

6. Unarepuer—pecypc «PJIduzukan(https://www.youtube.com/channel/UCSdDgsIYOvSUEWTNdal YBw)

[98)

9]
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YUEFHOM JUCIIUILINHBI

KoHTposib M omeHka pe3yilbTaTOB OCBOCHHUS YUYE€OHOW AUCITUIUITMHBI OCYIICCTBIISETCS B
MPOILIECCE MPOBEICHUS MPAKTUUECKUX 3aHSATUI, TECTUPOBAHMUS, @ TAK)KE BBITTOTHEHUS 00YYArOIIMMHUCS
VHIUBUYaTbHBIX 33JJaHUI, IPOEKTOB, UCCICTOBAHMIA.

DopMbI U METOBI
KOHTPOJISI M OLlEHKHU
pe3yJabTaToOB 00yUeHHsI

Pe3yabTaThbl 0CBOEHUS
yueOHOM TUCHMILINHBI

B pesynbrare uzydenust yueOHoi nucuuruinabl «Dusukay 1. UnaTepnperanus
o0yyaroImuecs TOMHKHbI JOCTUYb CIIEAYIOLINX Pe3yIbTaToB: pe3yJbTaTOB HAOIIOCHUN 32
* JIUYHOCMHDbIE: JESITEIIbHOCTBIO

- c(OPMHPOBAHHOCTh I'PAXKAAHCKOM MO3ULMHU 00yUaIOMIerocs Kak | o0yJaromuxcs B Iporecce

AKTHBHOTO M OTBETCTBEHHOTO 4JIeHA POCCHHCKOro 06IiecTBa, | OCBOCHHS 00pa30BaTE/IbHOI

IPEJICTABICHAE O MaTEMATUIECKUX OCHOBaX (yHKIMOHMpoBaHus | [IPOTPAMMBL

A3IMYHBIX  CTPYKT SBJICHUM, TPOLIE IPaXIaHCKOTO
P PYKIYP, > TP P 1P 2. CrapToBast AUATHOCTUKA

HOATOTOBKHU 06yqa10mnxcs[
C ConMaJIbHbIMHU MHCTUTYyTaMHU B COOTBETCTBUHU C UX (bYHKHI/IﬂMI/I T0 IKOJILHOMY KYpPCY

obmecTBa (BBIOOPHI, OIIPOCHI | TIP.), YMEHHUE B3aUMOJICHUCTBOBATh

Y Ha3HAYCHUEM; MaTEeMAaTHUKH; BBISIBJICHUE
- ¢(hopMHPOBAHHOCTh POCCHMCKOW TPakIaHCKON HMIEHTHYHOCTH, | MOTHBAIIUH K U3yYEHUIO
YBOXCHHE K MPOIUIOMY U HACTOSAIIEMY POCCHIICKOM MaTematukwu, | HOBOTO MaTepuaa.

LIECHHOCTHBIM ~ OTHOUIEHHWEM K JIOCTHXKEHUSIM  POCCHUICKUX

o o N 3. Texyuuii KOHTPOJb B
MaTeMaTUKOB W  POCCHUMCKOM  MaTEeMaTUYeCKOW  IIKOJbI,

. dopme:
WCNONBL30BAHNE  OTHX  JOCTWKCHMA B JPYTHX  HAYKAX, | _ onrnompHbIX paboT mo
TEXHOJIOTUSX, c(hepax IKOHOMUKH; TeMaM pa3JIenoB

- OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCHUHCKOrO HApOAA; | JUCIUIIIHNHEL,
c(OpPMUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHUS, ATHYECKOro | - TECTUPOBAHHUS;

MOBEJCHHsS, CBA3aHHOTO C MPAKTHYCCKUM  [pUMeHeHueM | - AOMAIIHCH paboTeI;
- 0T4€Ta 10 MPOJIEJIAHHOM

BHEAYIUTOPHOMN
CaMOCTOATENILHON paboTe
COTJIaCHO MHCTPYKIIUU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad4, PCILICHUH, | (mpeacTaBIeHHE TTOCOOHS,
paccyXAeHU; BOCIPUUMYHMBOCT, K MaTEMaTHYECKUM aclleKTaM | Mpe3eHTaluu /OykieTa,
pa3IMYHBIX BUAOB UCKYCCTBA; MH(pOPMALOHHOE
coobmenue, UII);

- (hpOHTAIILHOTO OIIPOCa;
- YCTHOI'O 3a4eTa;

- INCBMEHHOT0 3a4€Ta;

JOCTHKEHUM HAyKM M JEATEIbHOCTBIO YYEHOIO; OCO3HaHHE
JMYHOTO BKJIa/la B IOCTPOCHUE YCTOMYHUBOTO Oy IyIIEero;
- OCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUYas JCTETHUKY

- c(OPpMHPOBAHHOCTb YMEHHUS IPUMEHATh MaTeMaTHYECKUe
3HaHUS B MHTEpecax 370pOBOro M 0Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3J0POBBIO (310pOBOE
NUTaHue, COAJAaHCHUPOBAHHBIA pPEXHUM 3aHATUH M OTIbIXA,

peryispHas dusnueckas aKTHUBHOCTb); ¢usnueckoe | 4. [IpomexyTOUHBIE
COBEPILICHCTBOBAHHE NP 3aHITHSIX CHOPTHBHO-03/I0POBUTEIBHOM | aTTecTalumu B opme
JEATEIbHOCTBIO; au(pGepeHIMPOBAHHOTO

- TOTOBHOCTH K TPYyIy, OCO3HAHHME IEHHOCTH TpyJomrobms; | 2 16Ta i 9K3aMCeHa.

WHTEpEC K  pa3audHbiM  chepam  mpodeccHoHaTbHON
JEATeIbHOCTH, CBSI3aHHBIA C MAaTEeMaTHKON M €€ NMPHII0KEHUSIMH,
yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiel mpodeccuu u
peaTn30BBIBaTh COOCTBEHHBIC KM3HEHHBIC IUIAHBI, TOTOBHOCTh U
CIOCOOHOCTP K MaTeMaTHM4YecKoMy  0Opa3oBaHHIO U

caM000pa30BaHUI0 HAa TPOTSHKCHHH BCEH KXU3HU; TOTOBHOCTHh K
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AKTUBHOMY y4YaCTHUI0O B DpEUICHMM IPAKTUYECKUX  3a1ad
MaTeMaTU4eCKON HAalpaBICHHOCTH;

- c(OpPMHUPOBAHHOCTh HKOJOTHUYECKOM KYJIbTYpbl, MOHUMAaHUE
BIIMAHMS COLMAIIbHO-DKOHOMUYECKHUX IIPOLECCOB HAa COCTOSHUE
NPUPOJHOM M COLMAJIBHOM CpeAbl, OCO3HAHUE TII00AIHLHOTIO
XapakTepa 3KOJOTMYECKUX [TPO0IJIEM; OpUEHTAUs Ha IPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM I pemeHus 3agad B o0jactu
OKPY’KaOIIeW Cpenbl, IJIaHUPOBAHME ITOCTYNKOB M OILIEHKA HX
BO3MOJKHBIX IMOCJIEACTBUM JJI OKPYKAKOLIEH CPEeJIbl;

- c(pOPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HayKM M OOIIECTBEHHOMH
NPAaKTUKM, [OHMMAaHHE MaTeMaTHMYecKOW Hayku Kak cdepbl
YEJI0BEUYECKOU JEATEIbHOCTH, DTAllOB €€ Pa3sBUTHUs U 3HAYUMOCTHU
JUIsL pa3sBUTHUS LIUBWIN3ALUU; OBJIAJICHUE SA3BIKOM MAaTEMaTUKU U
MaT€MAaTHYECKOW KYyJIbTYpPOM KaK CpPEIACTBOM IIO3HAHMS MUPA;
TOTOBHOCTb OCYIIECTBJIATh IPOEKTHYK) U HCCIEI0BATEIBCKYIO
NEeATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

MemanpeomenHole:

- BBIABIAAT W XapaKTePU30BaTh CYIICCTBEHHBIC IPU3HAKH
MaTeMaTHYeCKHX OOBEKTOB, TIOHATHH, OTHOMICHUH MEXKIY
MOHATHSIMH, (dbopMynupoBarthb oTpeieNICHUs MOHSITU;
YCTaHABIMBaTh  CYIIECTBEHHBIM MpHU3HAK  KilaccuUKaIH,
OCHOBaHUS JUisi  00OOILIEHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJMMOTO aHAIH3A;

- BOCIPHHHMMATh, (OPMYJIMPOBATH U  NPeoOpPa30OBBIBATH
CYXKICHHSI: YTBEpPAWUTEIbHBICE W OTPHUIATCIbHBIC, CAWHUYHBIC,
YJaCTHBIC M OOIIUE; YCIOBHEIE;

- BBISBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M
npoTuBOopeunss B (akTax, JaHHBIX, HAOMIOJCHHIX U
YTBEPXKACHUSIX;  MpenjaraTb  KPUTEpUU  JJI  BBISBJICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUUI;

- JlenaTb BBIBOJBI C HCIOJIB30BAaHHEM 3aKOHOB JIOTHKH,
JETYKTUBHBIX U UHIYKTHBHBIX YMO3aKIIOUEHUHN, YMO3aKIIOUCHHHA
110 aHAJIOTHUH;

- TMPOBOAMUTH CAMOCTOSITENIFHO JI0KA3aTeIhCTBA MATEMAaTUYECKUX
YTBEpXKACHUA (TpSMbIE W OT TPOTHBHOIO), BBICTPAMBATH
apryMEHTallMl0, TPUBOAWTH TPHMEPhl W  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

- BbBIOMpaTh crmocod pemeHus y4eOHOW 3adauuM (CpaBHHUBATh
HECKOJIbKO  BAapUaHTOB  pelIeHHs, BBIOMpaTh  Haumbojee
MOAXOMAIIMM ¢ y4é€TOM  CaMOCTOSITENTFHO  BBIJIEICHHBIX
KpUTEPUEB);

- WCTIOJIb30BaTh BOMPOCH KAaK HCCIIEAOBATENBCKUH WHCTPYMEHT
TTO3HAHWUS; bopmynHrpoBaTh BOTIPOCHI, duKcupyromue
MPOTHBOpEUYHE, MPOOJIeMy, yCTaHABIMBAaTh MCKOMOE W JaHHOE,
¢bopMupOBaTh THUIOTE3Y, AapPryMEHTHPOBATH CBOIO IO3UIHIO,

26



MHEHHUE;
- MPOBOAMUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN HSKCIEPUMEHT,
WCCIIeIOBaHKe o YCTaHOBJICHHUIO 0COOEHHOCTEH
MaTeMaTH4YeCKOr0 OOBEeKTa, SIBJICHMSA, IPOLIECCa, BBISBICHUIO
3aBUCUMOCTEH MEX/1yOObEeKTaMu, IBJICHUSAMH, IIPOLIECCAMU;

- CaMOCTOSTENLHO (OPMYJIUPOBATH OOOOIICHHUS M BBIBOJBI TIO
pe3yiabTataM  MPOBEAEHHOTO  HAONIONCHHS,  HCCIEIOBaHHMA,
OLIEHUBAThH JIOCTOBEPHOCTH MOJYYSHHBIX PE3yJIbTATOB, BBIBOJIOB U
000011IEeHN;

- TMPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKke
BBIJIBUTATh MPENOI0KEHUS O €ro Pa3BUTUHU B HOBBIX YCIIOBUSX;

- BBIIBIIATH 1e(UIMTHI MHPOPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
OTBETa Ha BOIIPOC U JUI PELICHUS 3a]]auu;

- BbIOMpaTh WHGOPMALMIO M3 HCTOYHMKOB PA3IMYHBIX THIIOB,
aHaNM3UpOBaTh, CHUCTEMAaTU3UPOBAaTh M  HHTEPIPETHPOBATH
MHGOPMAIMIOPA3THYHBIX BUIOB U (OPM MIPEICTABICHHS;

- CTPYKTYpHPOBATEUH(OPMAIIHIO, TIPEICTABIATh €€ B Pa3IHIHBIX
(dhopmax, WIUTFOCTPUPOBATH TPAPUIECKU;

- OIICHMBAaTh HAAEKHOCTh WHGOPMALMU 10 CaMOCTOSATEIHHO
c(hOpMyJIUPOBAHHBIM KPUTEPUSIM;

- BOCIPUHHUMATh U (POPMYJIUPOBATH CYXJIEHHUS B COOTBETCTBHHU C
YCIOBUAMU U UEJIAMH OOIICHUS; SCHO, TOYHO, T'PAaMOTHO
BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHHsS MO0 XOJy PEIICHHs 3aJaud, KOMMEHTHPOBATh
MOJTyYSHHBIH Pe3yJIbTaT;

- B Xo0Ae OOCyXIeHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY
oOcyxJaeMoil  Tembl,  MpoOJIeMbl,  pelaeMol  3ajgauu,
BBICKA3bIBaTh WM, HAIlCJICHHbIE HAa TMOWCK  PEIICHUS;
COINOCTABJATh CBOM  CYXJAEHUS C CYXKACHUSAMH  JIPYTHX
YYaCTHUKOB JMalora, OOHAapYXHUBaTh pa3M4ue€ M CXOJCTBO
MO3UIMK; B KOPPEKTHOH (opme (opMyIHpoBaTh pa3HOTIACHS,
CBOU BO3PAXKCHUS;

- TPEICTaBIATh PE3yJbTAThl PEIICHHS 3a7add, SKCIEPUMEHTa,
WCCIIeIOBaHMs, MPOEKTa; CaMOCTOSITeNbHO BbIOUpaTh (opmar
BBICTYIUICHHSI ¢ y4€TOM 3aJad NpPe3eHTallud U OCOOEHHOCTEM
ayJIMTOPUH;

- _TOHMMAaTh M MCIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOH U
WHAUBUIYaTbHOM pabOThl MNpH pelleHuH Y4YeOHbIX 3ajad;
NPUHUMATh IIeJIb COBMECTHOM JEATENbHOCTH, IJIAHUPOBATH
OpTraHU3aIMI0 COBMECTHOM pPabOTHI, paclpenensiT BUABI PadorT,
JIOTOBapuBaThcs, OOCYKIaThb MpoLecC U pe3yiabTaT paboThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJICH;

- y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CyxacHHUS,
00MEeH MHEHUH, «MO3TOBBIC IITYPMbI» U WHBIE); BBHIIOIHATH CBOIO
4acTb PabOThl U KOOPAMHUPOBATH CBOM ACHCTBHUS C IPYTHMH
YJIeHaMHM KOMaH/1bl; OLIEHUBATh KaYe€CTBO CBOETO BKJIaJa B OOIIUI
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MPOAYKT MO KpUTEpHUsM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU
B3aUMOACHCTBUS;

- COCTaBJISITh ILJIaH, aJITOPUTM PEILIeHUs 33a]]a4H, BEIOUpATh c1oco0
pemieHust ¢ y4€TOM MMEIOLIUXCS PECYypCcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHUPOBATH BapHAHTbI
pelieHuii ¢ y4éToM HOBOH HH(pOpMaIumy;

- BJIaJICTh HABBIKAMU MO3HABATEIBHON pe(ICKCHH KaK OCO3HAHUS
COBEpUIAEMbIX JIEUCTBUH M MBICIUTEIbHBIX MPOIECCOB, HX
Pe3yNbTaToB; BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
rpolriecca 1 pe3yjbpTaTa peleHus MaTeMaTHIeCKOM 3a1a4y;

- TNpeABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPH
peUIeHUN 3a/aud, BHOCHUTh KOPPEKTHBBI B JI€ATEIbHOCTh Ha
OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAWJECHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

- OLIGHMBAaTh COOTBETCTBME pe3yjibTaTa LEIU U YCIOBHUAM,
OOBACHITH  NPUYUHBI  JOCTIDKEHUS  WIM  HEJOCTHXKCHUS
Pe3yNbTaToOB JESATENIbHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.
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