MMHUCTEPCTBO OEPA30BAHUS 1 HAVKH MYPMAHCKOI OBJIACTU

TOCYJJAPCTBEHHOE ABTOHOMHOE ITPO®ECCUOHAJILHOE OBPA30OBATEJIBHOE
YUPEXJIEHME MYPMAHCKO OBJIACTU
«KAHJIAJTAKILICKHN MHIYCTPUAJIBHBIN KOJIIEIXK»

(TAITOY MO «KHK»)

OOKYMEHT MNOAMUCAH
BNEKTPOHHOWM NOANMUCHIO

CepTudmkat:
00815DAAB2AF7E1B6BEGAGEEFC235DC35B
[ Ed

: Yanas b
[evicteutenen: ¢ 10.05.2023 o 02.08.2024

YT1Bepxaaro

Mupexrop 'AIIOY MO «KHUK»
E.E.Yanas

«31» aBrycra 2023 r.

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIMITJIMHBI

DOU3UKA
no npodeccuu cpeaHero npodhecCuoHaIbLHOTO 00pa30BaHUS

13.01.07 «2a€KTpOMOHTEP IO PEMOHTY AJIECKTPOCETEI

2023 1.



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
TEXHUYECKOMY 00pa30BaHUIO, U TPAJAULIUNA POCCUICKOTO 00Opa30BaHUI.

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.
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MpeAMETHON (IIMKIJIOBOM) KOMUCCHEH
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JTUCITUTIAH TEXHUYECKOTO MPOQHIIs
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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).
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1. MACIIOPT PABOYEM NPOT'PAMMBbI YYEFHOU JUCHUTLJIAHBI

1.1. Ob6aacTs npuMeHeHus1 pado4eil NPorpaMMbl

PabGouass mporpamma ydeOHON auciuIUIMHB «®DuU3WKa» TpeaHa3HAYeHA IS H3yYCHHS
MaTeMaTHUKd B TMpodeccHoHalIbHBIX oOpa3oBaTenbHbiXx opranuzanusx CIIO, peanusyromux
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeaHEro oliiero oOpa3zoBaHHs B IMpeaeax OCBOCHHS OCHOBHOM
npodeccuonanbHoil  oOpazoBarensHOi mporpammbl  CIIO Ha ©6a3e OCHOBHOrO OOIIETO
o0Opa3oBaHMs MPU MOATOTOBKE KBaNU(UIIMPOBAHHBIX pabouux, coykammx. Hacrosieit paboueit
MPOrpaMMOi TIPeyCMaTPUBAETCS U3yUYCHHE YIeOHOM MUCIUTUTHHEI «DU3HKay, HAIPaBICHHON Ha
(hopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOYYaIOIIUXCS TPH OCBOCHUU WMH
yueOHo# muctumnabl «Pu3nka» Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO
oAXO0Ma.

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

VYyebnas qucuurummHa « DU3HKa» OTHOCUTCS K UKITY «O01eoopa3oBaTeabHas MOATOTOBKaY.
1.3. LHeau u 3a1a4u y4eOHOH TMCHUNIMHBI
[IpuoputeTHBIMU HeASIMU O0yUeHUsI MaTeMaTUKe Ha 6a30BOM YpOBHE SIBJISIOTCS:

- (hopMupoBaHMe MHTEpECa U CTPEMIICHUS O0YYaroIUXCsA K HAyYHOMY W3Y4EHUIO IPUPO/IbI,
pa3BUTHE UX UHTEIUIEKTYyalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TPEACTABICHMH O HAYYHOM METOAEe TO3HaHUS U  (popMupoBaHUE
HCCIIEA0BATEILCKOTO OTHOLIEHUS K OKPYKAIOLIUM SIBJICHUSM;

- opMHUpOBAHHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa W3Y4YeHHsS OCHOB CTPOCHHS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

- popmupoBaHuE YMEHUN OOBACHATH SIBICHUS C UCIOJIb30BaHUEM (U3NYECKUX 3HAHUM U
Hay4YHBIX JOKa3aTelbCTB;

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

JlocTikeHne 3THX Iieneil obecreunBaeTcsl pelleHHeM CIEeAyIOIUX 3ajad B Ipolecce
M3Yy4eHHS Kypca (QU3UKH HA YPOBHE CPETHEr0 00IIero 00pa3oBaHHUS:

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

- popMupoBaHUE YMEHHM MPUMEHSATh TEOPETUUECKUE 3HAHUSA NIl 00BACHEHUS (PU3NUECKHIX
SIBIICHU B TIPUPOJIE U JIJISl IPUHSATHUS PAKTUUECKUX PEIICHUI B MOBCEAHEBHOMN KU3HMU;

- OCBOCHHE CIIOCOO0B peHiCHUs PAa3JIMIHBIX 3a4a4 C AIBHO 3aJlaHHOM (I)I/I3I/IHCCKOI‘/’I MOACJIBIO,
3aaa4, MnoApadyMCeBarOUIUuX CaMOCTOATCIBHOC CO30aHHC (bI/ISI/I‘{eCKOfI MOACIIH, aJIecKBaTHOM
YCJIOBUSAM 3a/1a4u;

- MOHUMaHNe (PU3MUECKUX OCHOB W TPUHIMIIOB JCUCTBUS TEXHHUYECKUX YCTPOHCTB H
TEXHOJIOTMUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOILIYIO CPEy;



- OBJIAJICHUE METOJAaMU CaMOCTOSATENBHOTO IUIAHUPOBAHUS W TPOBEACHUS (UIUUECKUX
SKCHEPUMEHTOB, aHallM3a M UWHTEpHpeTanud HH()OPMAIMK, OIpEaeIeHUs] JOCTOBEPHOCTH
IIOJIyYEHHOT' O PE3yJIbTATa;

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

1.4. Pe3yabTaThbl 0CBOEHHSI Y4€OHOM AMCUUNIMHBI

OcBoenune y4eOHOW mUCHMIUIMHBI «®PHU3UKa» o00ecrednBaTh AOCTIKEHHE Ha YpOBHE
CpCaHCTO O6H.[CFO O6p330BaHI/I51 JJMYHOCTHBIX, MCTAINMPECAMCTHBIX u MNpEAMCTHBIX
o0pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHMS NPOTPaMMbl ydeOHOTOo 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 OKPYJXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;

- paclIMpeHUE OMmbITa JAESITEIbHOCTH 3KOJOTHYECKOW HANpaBIEHHOCTH Ha OCHOBE
HUMEIOIUXCS 3HAHUN 10 (PU3UKe.

[[eHHOCTH HAYYHOTO ITO3HAHUS:

- 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:

- BIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KJIIOUYEBBIMU TOHATUSMU U MeToAamu (pu3mdecKkon
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HAYyKHU;

- BIIJIETh HAaBBIKAMHU Y4eOHO-HCCIIEeI0BATEIbCKON M MPOEKTHOU AEATENbHOCTH B OOJIACTH
(Gu3MKH; CIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHs 3a/1ad
(hU3MYECKOTO CoAepKaHUs, IPUMEHEHHUIO Pa3InYHbIX METO/I0B TO3HAHMUS;

- BIaJIeTh BUJAMH JAESITEIbHOCTU IO MOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEepIpEeTalUH,
MpeoOpa30BaHUIO M IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUsX, B TOM YHCIIE MPU CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

- BBIABIIATh TIPUYMHHO-CJICJICTBEHHBIE CBS3W U aKTyalM3UpOBaTh 3a/ady, BBIABUTaTh
TUIIOTE3Y €€ pelIeHNs, HaXOAUTh apryMEHTHI Ul JOKa3aTeabCTBa CBOMX YTBEP)KJICHHM, 3a1aBaTh
napaMeTpsl U KPUTEPUHU PELICHHUS;

- AHAJIM3UPOBATh IIOJIyYEHHbIE B XOJAE pELICHHUsS 3aJaud  pe3yJbTaTbl, KPUTHUYECKU
OLIEHHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSAX;

- CTaBUTh W (HOPMYJIHUPOBATH COOCTBEHHBIE 33/7aud B OOpa30BATEIBHOU ACSITEIBHOCTH, B
TOM YUCJIE IPU U3YUCHUH (PU3UKU;

- 1aBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

- YMETh MEePEHOCHUTDH 3HAHUSA M0 (PU3UKE B MPAKTHUECKYIO0 00JIACTh KU3HEICATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IACTEIH;

- BBIIBUTATh HOBBIE HJIEH, TpeUiaraTh OPUTHHAIBHBIC MOAXOJbI U PEIICHUS;, CTAaBUTh
poOJIeMBI U 33[1a4H, IOIYCKAIOIINE allbTepHATHUBHbIEC 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;



- OIICHMBATh KaueCTBO CBOETO BKJIAJA M KAXJIOTO yYaCTHUKA KOMaH[bl B OOLIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

- IpeaJiaraTb HOBBIE MPOEKTHI, OLIEHUWBATh WMJIEU C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- OCYIIECTBJISTh IO3UTUBHOE CTPATETMUYECKOE TIOBEJCHHE B pPAa3IMYHBIX CHUTYyalHsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHNE, OBITh MHUIIUATUBHBIM.

3) Vuusepcanvuvie pecynamusnuie oeticmsus, obecneuusarom hopmuposanue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

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. KoinuecTBOo 4acoB Ha 0CBOeHHME IPOrPaMMbl Y4eOHOM TUCHUTIIUHBI
MakcuMasbHas ydaeOHas (00s13aTenbHas ayAUTOpHAs) Harpy3ka oOydaromierocs - 196 yacos, B Tom
qucie:
- JIEKIIMOHHBIE 3aHaTHs 132 yac.;
nabopaTopHble paboThl 22 yac.;
KOHTpOJIbHBIE paboThl 12 yac.;
WHJUBUTyJIbHBINA IPOEKT 14 vac.;
KoHcyJabpTanus 20 yac.;
UTOTOBBIA KOHTPOJIb (IPOMEXKYTOUHAs aTTecTanus) 6 yac.



2. CTPYKTYPA U COAEPX KAHUE YUYEBHOM JUCIHUATLIAHBI

2.1. O0beM y4eOHOI JMCHHUIIIMHBI M BUABI Y4e0HOi padoThI

Buna yueOHoii padoThI

O0BeM yacoB

MaxkcumanbHasi yueOHasi (00si3aTe/IbHASL AYIMNTOPHAS) HATPY3Ka 196
B TOM YHCJIE:

JIeKunoHHbIE 3aHATHS 132
JlabopatopHbie pabOTHI 22
KoHTponbHbIE pPabOTHI 12
BrimostHeHre 00y4YaronMMCs HHIUBHTYy ATbHOTO IMPOCKTA 14
Koncynpranumn 20
Hmoezoswiti koumpons (npomexcymounvie ammecmayuus): 6

- 6 nepsom cemecmpe 6 ghopme oughgeperyuposanHo2o 3avema

- 80 8MOpPOM cemecmpe 8 popme dK3amMeHa 4
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2.2. TemaTH4eCcKHUi IUIaH U coAepKaHUe Y4eOHO JMCHUILTHHBI «PU3uKa)

Ha3Banue pazaena OcHoBHOe coiep:kaHue pa3jaena (TeMbl) Oo6bem OcHoBHbBIE BU/IBI 1eTeJIbHOCTH 00y4aIOIIMXCH
(Tembl) 4acoB
PA3JEJ 1. PU3UKA U METO/J1bl HAYYHOI'O NIO3HAHUSA
Beenenue Coaep:xkaHue y4eOHOr0 MaTepHaJja 2 YcBoeHue U ganpHeiIiee codmoeHe TpedoBanuit
[TpaBmiia u OPSAAOK MPOBEACHUS 3aHITUM, TpaBUIa BHYTPEHHETO TEXHHUKHU 0€3011aCHOCTU IIPU MIPOBEICHUU 3aHATHI U
pacmopska ISl OOyYarommxcs, COOJIoJIeHne TpeOOBaHUU 1abopaTopHBIX PaboT Mo yueOHON AUCIIUTIIINHE
TEXHUKH  O€30MacHOCTM TMpU  TNPOBEACHUU  3aHIATHH U «®Du3ukay. Pabora B rpymne mo noaroToBKe KOPOTKUX
nabopaTopHbIX paboT Mo y4eOHoU aucuuruiHe «Dusnkay. COOOIIEHUH O PO U MECTe (PU3UKH B MPAKTUICCKON
OO6s3aHHOCTH W TIpaBa O0YyYArOMIMXCS, MOPSAOK OICHKU 3HAHUUN JIESITEIILHOCTH JIFOJIEH.
1o (hu3MKe. OcBoeHne OCHOBHBIX TPUEMOB paboTHI ¢ IUPPOBOH
®u3nka U METOIbI ®uszuka — Hayka o mnpupoae. HayuHble MeTOIbl MNO3HAHUSA naboparopueii mo Gpusuke.
HAYYHOT'O TIO3HAHUS | OKpYy’Karoulero Mupa. Poip sKcriepruMeHTa M TEOpUH B MpOLEcCe
MO3HAHUS MPUPOABL. DKCIEpUMEHT B (u3uke. MoaenupoBaHue
¢u3nueckux SBIEHUH U TmpoueccoB. Hay4Hble THUIOTE3BI.
@dusuueckre 3aKOHBI M TEOpUH. ['paHUIBl TPUMEHUMOCTH
¢usnueckux 3akoHOB. [lpuniun coorBercTBus. Pomb u mecto
¢buzuku B popMHpOBAaHMHN COBPEMEHHOM HAYyYHON KapTUHBI MHPA,
B IIPAKTUYECKOH JIeITEbHOCTH JIIOACH.
PA3JIEJ 2. MEXAHHUKA
Kunemaruka Conep:xanue yuedOHOIo MaTepuaJia 4 [TpoBeenue sKcrIepUMEHTa: U3yYEeHUE
HEPABHOMEPHOTO JBUKECHHUSI C LIEJIbIO ONpeIeTICHUS
MexaHudeckoe JBUKEHHE M €ro OTHOCHUTENbHOCTh. (Cucrema 1 MIHOBEHHOI CKOPOCTH; HCCIEI0BAHIE COOTHOLICHHUS
orcuéra. Tpaekropus. Ilyte. Ilepemenienne. CkopocTh (cpeaHsis MEXTY MyTAMH, IPOHIEHHBIMH TENIOM 32
MOCJIeIOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHH TIPU
CKOpOCTh, MT'HOBEHHAasi CKOPOCTb) M YCKOpPEHHME MaTepUabHOU PABHOYCKOPCHHOM JBUYKEHHH C HAYaIbHOM CKOPOCTBIO,
TOYKH, WX IMPOEKIMH HA OCH CHUCTEMbI KoopauHar. CIoKeHHe PaBHOH HYJIIO; H3yYCHUE JIBIKCHUS MAPUKA B BA3KOH
xuaKoctu. OObsCHEHUE OCHOBHBIX MPUHIUIIOB
MEpEMENICHU! M CIOKEHHE CKOpPOCTEM. PaBHomepHoe wu JEHCTBHS TEXHUUIECKUX YCTPOHCTB, TAKHX KAK:
PaBHOYCKOPEHHOE  MPSIMOJIMHENHOe  JIBWKeHHe. [ 'paduka CMIUJIOMETD, HEMHbIC U PEMEHHBIC NIEPe/Iadu JIBHKCHHS;
M YCJIOBHUH UX 0€30MacHOr0 UCTIONb30BaHUS B
3aBUCHUMOCTH  KOOpAWHAT, CKOPOCTH, YCKOpCHHUA, NOYyTH H MOBCEHEBHOM XU3HU. Perenue pacu€THbIX 3a71a4 ¢
HepeMeIIeHrss MaTepHadbHOW TOYKH OT BpemeHH. CBoOOIHOE SIBHO 3a/IAHHOM (PH3MYECKOM MOZIENBIO C
MCIOJIb30BaHNEM OCHOBHBIX ()OPMYIT KHHEMATHKU.
najieHue. Y CKOPEHHs CBOOOIHOTO TIa/ICHHUS. [Toctpoenue u aHaIu3 TPahUKOB 3aBUCHMOCTEN
Kpuponuneiinoe nBmxeHUE. JIBMKEHHE MAaTEepHANbHOW TOUKH IO 1 KHHEMATHHCCKUX BETIMYMH OT BpDCMCHH.

OKPY’KHOCTU C IIOCTOSIHHOM II0 MOIYJI CKOPOCTBIO. YIJIOBast

Pacnio3HaBanue pu3nuecKux sSBICHUHN B y4eOHBIX
OIIBITaX M OKPYIKAIOLIeH )KU3HU: PABHOMEPHOE U
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CKOPOCTbh, JIMHEHHAs ckopocTh. Ilepmom m wactora oOparmieHwus.

LleHTpOCTpEMUTENBFHOE YCKOPEHHE.

JlabopaTopnas paGora Ne 1 no teme «/M3ydenue HepaBHOMEp-
HOTO JIBUYKEHUS C LIETIbIO ONPEACIEHUS MTHOBEHHOM CKOPOCTHY.

(«Pacuet yckopeHus: mpu paBHOYCKOPEHHOM JIBUYKEHUI)

Kontpoabnas padora Ne 1 no teme «Kunemarnka.

PaBHOYCKOPEHHOE MPSMOJIMHENHOE BUKEHHE,
CBOOOJIHOE MaJICHHUE TeJl, IBUKEHUE 110 OKPYKHOCTH.
Onucanre MEXaHUYECKOIO ABMXKEHUS C
UCTOJIb30BaHUEM (PU3MUECKUX BEIUYHH: KOOPAUHATA,
yTh, IEPEMEIIEHUE, CKOPOCTh, YCKOpeHue. Pabora B
rpynnax npy IIaHupOBaHUM, TPOBEIECHUU U
MHTEPIIPETAllMU PE3YJITATOB OIBITOB, a TAK)KE aHAJIN3E
JIOTIOJTHUTEIBHBIX UCTOYHUKOB HH(DOPMAITUH.

Jlnnamuka

Conep:xanue y4eOHOro MaTepuasa

IIpunnun otHocurenbHOCTH ['anmunes. Ilepsbiil 3akoH HproTona.
WNHepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoi 3akoH
HeroTona myist maTtepruansHor TOUKH. Tpernit 3akoH HeroToHa ajist
MaTEepHAITBHBIX TOYEK.

3akoH BcemMpHOro TtaroreHud. Cuna Tspkectu. Bec  Tena.
Hesecomocts. [lepBast kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Tpenme. Bunel Tpenus (mokos,
CKOJbKeHHUs, kKaueHus1). Crna Tperus. Cyxoe Tpenue. Cuna TpeHus
CKOJIB)KEHUsSI M cuia TpeHus mokos. Koadduiment tperns. Cuna
CONPOTHUBIICHUSI ITPY ABUYKEHUH TeJla B )KUIKOCTH WIIU rase.

[TocTynarenbHOe U BpalaTeIbHOE IBHXKEHHE aOCOIIOTHO TBEPAOTO
Tesa. MOMEHT CHJIbI OTHOCHUTEJIBHO OCHU BpaileHus. Ilnedo cumsbl.
YcnoBusi paBHOBECHS TBEPJIOTO TeJa.

JlabopaTopHasi padora Ne 2 o teme «/3yueHune 1BM>XKeHUsS
Opycka Mo HakJIOHHOH miockocTn» («3yueHue aBmxenus opycka
1OJ1 ICHCTBUEM CHJIBI TPEHUS).

JladopaTopnasi padora Ne 3 o teme «VccrnenoBanue
3aBHCHMOCTH CHJI YIIPYTOCTH B MIPYKUHE, BOSHUKAIOIINX OT €€
nedopmarumy («Onpenenerane KodphUueHTa TPEPHUS ).

KonrpoabHast padora Ne 2 o Teme «JIluHaAMUKa.

[IpoBenenune s3xcnEpUMEHTA: UCCIEA0BAHNE
3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIINX B
MPYXUHE U PE3NHOBOM 00pa3siie, OT X AedopMaIum;
M3y4YeHHE JBUKEHUS OpyCcKa M0 HaKJIIOHHOM IIOCKOCTH;
UCCIIEA0BAHUE YCIOBUN PABHOBECUS TBEPAOTO TEIIA,
HMMEIONIETO OCh BpamieHus. O0bsicHeHne 0COOCHHOCTEN
PAaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBUKEHHSI, CBOOOTHOTO MAaJICHUsI TeJ, IBUKEHHUS 110
OKpPY>KHOCTH Ha OCHOBE 3aKOHOB Hbl0TOHA, 3aK0Ha
BCEMUPHOTO TAroTeHusi. O0bsICHEHNE OCHOBHBIX
MIPUHIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB, TAKUX
Kak NoAUnHuKU. OObSICHEHUE ABUKEHUS
HCKYCCTBEHHBIX CITyTHUKOB. Pelienue pacuéTHbix 3a1a4
C SIBHO 3aJIaHHOM (hU3UYECKON MOJIEIBIO C
MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB M (POpPMYIT
nuHaMuKU. Pacnio3HaBaHue pU3nuecKux sIBJICHUI B
y4eOHBIX OIBITaX U OKPYKAIOIIEH )XKU3HU: HHEPIUS,
B3aUMOJICHCTBUE TeNI. AHATU3 (PU3NYECKHUX MTPOILIECCOB U
SIBJICHUH C UCTIOJIb30BAHNEM 3aKOHOB U MIPUHIUIIOB!
3aKOH BceMupHOro Tsrotenus, I, I1 u III 3akonbI
HeroToHa, npuHLKI CyNEPHO3UIUU CUIT, IPUHIIUIT
PaBHOMPABHOCTH UHEPIIUATBHBIX CUCTEM OTCUETA.

3aKOHBI COXpPaHEHHUS B
MEXaHUKe

Conep:kanue y4e0HOro MaTepuaa

Nmnyneec mMaTepuanibHOW TOYKH (Tena), CHUCTEMBI MaTepHATbHBIX
ToueK. IMMyJibC CUJIbI 1 U3MEHEHUE UMITYJIbCA Tela. YNpPYrue u
HEyNpYrue CTOJKHOBEHHS. 3aKOH COXPAaHEHUsS  HMITyJbCa.
PeaxTnBHOC ABMKEHUE.

[IpoBenenue s3xcepuMeHTa: U3yueHue abCoIOTHO
HEYMPYToro yJapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB; UCCIIEIOBaHUE CBSI3U PaOOTHI
CHWJIBI C I3MEHEHHEM MEXaHUYECKOM SHEepPTuu Telia Ha
MpUMepe PacTKEHUsI IPY>KUHBI U PE3UHOBOIO XKIyTa.
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Kunernueckass sHeprus wmartepuanbHOd TO4uku. Teopema 00
U3MCHEHUU KUHETHYeCKOW »HHepruu. lloreHuuanbHas dHeprus.
[ToreHunanbHas 3Heprus ynpyro AeGOpMHUPOBAHHOW MPYKUHBI.
[TorennuanbHas >HEprus Tena BOJU3U MOBEPXHOCTH 3eMIIU. 3aKOH
COXpaHCHUA MeXaHUIeCKOH OHCPIruu.

HOTeHI_II/IaJ'ILHBIC N  HCIOTCHHHAJIBHBIC CHIIBI. CBs3b paGOTLI
HECMOTCHIOHUAJIBHBIX CHJI C UBMCHCHHCM MEXaHUIEeCKOM OHEPIrun
cucTeMbl Ten. PaboTta CHIIBL MOH_IHOCTL CHJIBI.

JlaGoparopnas padora Ne 4 o teme «HccienoBanue cBsizu
pa60TbI CHJIBI C U3MEHEHUEM MeXaHUYEeCKOU OHCPIHUU TCJIa HA
MpUMepe PacTHKEHUS] METAJUIMYECKOM NPy KuHbD. («3ydueHne
3aKOHA COXPaHEHUs MEXaHUYECKON YHEPTrUr Ha IPUMEPE
KoJIeOaHHH Tpy3a Ha IPYIKHHE)

KontpoabHas padora Ne 3 o Teme «3aKoHbI OXpAaHEHHUS B
MEXaHUKE».

Pemenne pacu€THbIX 3a7a4 € IBHO 3aJaHHOU
¢bu3nuecKoil MO/IENbIO C UCTIOIB30BAHUEM OCHOBHBIX
3aKOHOB ¥ ()OPMYJI IMHAMUKH U 3aKOHOB COXPAHEHUSI.
PelreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOU HA U3YYEHHBIE
B paznene «MexaHnKay 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nyeckue sBIEHUS.

Onucanre MEXaHUYECKOIO ABHXKEHUS C
UCTOJIb30BaHUEM (PU3MUECKUX BEIUYMH: UMITYJIbC TENA,
KMHETUYECKasl YHEPTHsl, TIOTEHIMAIbHAS YHEPT U,
MeXaHu4eckas paboTa, MeXxaHu4ecKas MOLTHOCTb.
AHanu3 (pU3NYECKHUX MPOIIECCOB U SIBJICHUH C
HCIIOJIb30BAaHNEM 3aKOHA COXPAHEHUSI MEXAHUUYECKON
SHEPTHH, 3a4KOHA COXPAHEHUS UMITYJIbCA.

OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB 1EHCTBHS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK: BOAOMET, KOIIED,
IIPYXUHHBINA TUCTOJIET.

OOBsicHEeHHE IBIKEHHS PAKET C ONOPOH HAa N3yUEHHBIE
¢bu3nyeckre BEJIMYMHBI U 3aKOHBI MEXaHUKH.
Hcnonp30BaHue npy MOAr0TOBKE COOOIIEHUH O
IIPUMEHEHNUHN 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTHI IS TIOUCKA,
CTPYKTYPUPOBaHHUs, UHTEPIIPETALNN U IIPEICTABICHUS
MHPOPMALINHU, KPUTHUECKUH aHAIN3 MTOTydaeMOi
HH(POPMAIIUH.

PA3JIEJI 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMMUKA

OcHoBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

(MKT)

Coaep:xanue yueOHOro MaTepuasa

5

OCHOBHBIE  IIOJIOKEHHS MOHGKYJISIpHO-KI/IHeTHIICCKOfI TCOpHH.
bpoynoBckoe nBwkenue. Juddysus. Xapakrep IBHKEHUS U
B3aUMOJICHCTBUSI YACTHUI[ BelecTBa. Mojelu CTPOCHHS Ta30B,
KUAKOCTEH W TBEPHABIX Tel U OOBSICHEHHE CBOICTB BEIIECTBAa Ha
OCHOBE 3TUX Mojened. Macca monekyin. KosnuecTBo BemiecTsa.
[TocTostHHast ABoraapo.

1

IIpoBeneHue 3KCIepUMEHTA: OIIPEIETIEHUE MACChI
BO3/yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUI
00bEMa KOMHATHI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B
Hel; McclieZIoBaHNEe 3aBUCUMOCTH MEX/y MapamMeTpaMu
COCTOSIHUS pa3pekeHHOro raza. OObsICHEHHE OCHOBHBIX
MPUHIIMIOB JEUCTBUN TEXHUUYECKUX YCTPOMUCTB, TAKUX
KaK: TEepPMOMETP U 0apOMETp; U YCIOBUI HX
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TemmoBoe  paBHOBecwe. Temmeparypa ©W €€  H3MEpPEHHE.
AlcomotHas Temmepatypa Illkama temmneparyp Llenbcust u
KenpBruHa. AOcomoTHBIM HyJb. AOCONIOTHas TeMIleparypa Kak
Mepa CpeAHell KHHETHMYECKOM OJHEpruy TEeIJIOBOTO JBHUKECHUS
YacTHIl rasa.

Mopenb uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KHHETHYECKOW  TEOpUH HJICAITBHOTO rasa. VYpaBHeHne
MenneneeBa—Knaneipona. 3akod JlaibToHA.

I"azoBbIe 3akOHBI. M30IpOIIECCH] B WICATBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA. ['paduyeckoe MIPEICTABJICHHE
M30MPOIIECCOB: M30TepMa, H30X0pa, H3o00apa.

JladbopaTropnasi paGora Ne 5 no Tteme «OmpeneneHue Macchbl
BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHHH 00bEMa
KOMHATBI, IaBJICHUS M TEMIIEPATYPhl BO3yXa B HEM».

KonTpoasnas padora Ne 4 no teme «OcaHoBel MKT.

0€30macHOT0 UCTIOJIb30BAHUS B MIOBCETHEBHOW KU3HH.
Pacnio3naBanue pu3nyecKux sBICHUN B YUEOHBIX
OTIBITaX U OKpY>KaroIen xu3Hu: 1uddysus,
OpoyHOBCKOe JIBIKeHUe. OnrcaHue TeIIOBBIX SIBICHUN
C UCTOJIb30BaHUEM (DU3UYECKUX BEJIUYHH: 1aBJICHHE
rasa, TeMIepaTypa, CpeiHssl KHHeTUYEeCKasi SHeprus
Xa0TUYECKOTO JIBIXKCHHS MOJIEKYI,
CpeIHEKBapaTUYHAsI CKOPOCTh MOJIEKYJI. AHAIU3
(U3HYECKUX MPOIIECCOB U SIBJICHUN C HCIIOH30BAaHHEM
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH CTPOSHUS
BEIIIECTBA, FA30BbIX 3aKOHOB, CBS3U CPEIHEH
KMHETUYECKOM SHEPTUU TETJIOBOTO JBUKECHUS MOJIEKYTT
¢ abcomoTHOM TemniepaTypoil. Pemenne pacyéTHbIx
3a/1a4 ¢ SBHO 3aJaHHON (PU3UYECKOI MOJEINBIO C
HCIIOJIF30BaHUEM OCHOBHEIX moyoxxkeHuid MKT, 3akoHOB
u hopMyI MoneKysipHO# pusuku. PaboTa B rpymmax
MIPU TUTAHUPOBAHUHU, TIPOBEACHUHN M HHTEPIIPETAIIUN
PE3yJIbTATOB OMBITOB, M AHATN3€ JOMOIHUTEIbHBIX
HMCTOYHUKOB MH(POPMAITUH.

ArperaTtHoe
COCTOSIHUE BEILECTBA.
®da30BbIE IEPEXOIBI

Coaep:kaHue y4eOHOIr0 MaTepHuaja

[TapooOpazoBanue u KoHAcHcanus. VcnmapeHwe wu KHUICHHE.
AOcomoTHas 1 OTHOCUTENIbHAS BIIAXXHOCTh BO3yXa. HachieHHbIH
nap.

VY aenpHas TEII0Ta HapooOpa3oBaHus, IIABICHUS, TOPCHHUS.
3aBUCHMOCTb TEMITEPATYpPbl KUIIEHUS OT JABJICHMUS.

IIpOBeHeHHC 9KCIICPUMCHTA: HU3MCPCHUC
OTHOCHUTEIHLHOHN BIaKHOCTH BO31ayXa.
OObscHEHHUE OCHOBHBIX IIPUHIIHUIIOB JIeUCTBUS

TEXHUUYECKUX YCTPOMCTB, TaKMX Kak: THUTPOMETp U
MICUXPOMETp, KaJOPUMETP; U YCIOBUI uX 0€30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU.

JlabopaTtopnas paGora Ne 6 mo Teme «M3mepeHue
OTHOCHUTEJIBHOM BJIAXKHOCTHU BO3LYyXay.
OcHOBBI Conep:xanue yueOHOro MaTepuasa ITpoBeeHNE yUYEHUYECKOTO HKCHEPUMEHTA: U3MEPEHUE
tepmoguHamuku (T €JIBHOM TEINIOEMKOCTHU BELIECTBA.
p (T TepmonnHamuueckas cucrema. BnyTtpeHHss JHEprus YA Hl

TEPMOJUHAMHYECKONH CHCTEMbl H CHOCOObI €€ W3MEHEHHUS.
BHyTpeHHSIT ~ JHEprus  OJHOATOMHOTO  WJaJbHOro  rasa.
KonnuectBo Ttemnmotrel u pabora.  KommuecTBO TEMIOTHI MpHU
teronepenaye.  ['paduueckas uHTEprnperanus paboThl Tasa.
VY nenbHas TEMIIOEMKOCTh BEILIECTBA.

Bunsr TerIonepeiayn: TEIUIONPOBOAHOCTH,
U3JTyYeHHE.

KOHBCKI M,

OOBsicHEeHHE OCHOBHBIX PUHIIUIIOB ICHCTBHS
TEXHUYECKHUX YCTPOMCTB, TAKMX KaK: JIBUTaTEIIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAUIIHHHUK,
KOHJIMIIMOHEP; U YCIOBUI UX 0€30MacHOro
HCIIOJIb30BaHUs B [IOBCETHEBHOM JKU3HHU.
Onucanue U3y4eHHBIX CBOMCTB TEJ U TEIJIOBBIX
SIBJICHUI C MCIIOJIb30BaHUEM (PU3UUECKUX BEITHMUUH:
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IlepBbiii 3ak0H TepMoauHaMUKHU. [IpuMmeHeHme nepBoro 3akoHa
TEpMOJAVHAMUKHU K H30IporeccaM. BTopoi 3aKk0H TEpMOIUHAMUKHU.
Heob6patumocTs npornecco B npupoae. [lonsrue 06 agnadatHoM
mpolnecce.

TeroBble W XOJOAWJIbHBIE MalluHbL. [IpuHUOMNBI  AEHCTBUS
TEIJIOBBIX M XOJOAWJIBHBIX MamuH. [IpeoOpazoBaHus sHEpruu B
TEIUIOBBIX W  XOJOAWJbHbIX MamuHax. KIIJ TemmoBorr wu
xonoauabHoM MamuHbl. [{ukn Kapuo u ero KII/I. Dxonoruueckue
POOJIEMBI TETUIOYHEPTEeTHKH.

Kountpoabnas padora Ne 5 no teme «OcHoBbl TI».

1

JIaBJICHUE Ta3a, TEMIIePaTypa, KOJINYECTBO TEILIOTHI,
BHYTPEHHsIs S)HEprus, paboTa rasa.

Pemrenune pacu€THbBIX 33724 C SBHO 3a/laHHON
¢bu3nuecKkoil MO/IENbIO C UCTIOIB30BAHUEM OCHOBHBIX
3aKOHOB U (JOPMYJT TEPMOJIUHAMUKH.

Perienue kaueCTBEHHBIX 33124 C OMOPOIl HAa U3yUCHHbIE
B pazzene «MonekynsapHas GU3HKa U TEPMOTUHAMUKA
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS.
Pabota B rpymnmax mpu aHaJu3e TOTOTHATENBHBIX
MCTOYHHKOB MH(OpMALIUH.

PA3JIEJ 4. DJIEKTPOANHAMHUKA

DNEeKTpOCTaTHKA. Conep:kaHue y4ye0OHOI0 MaTepuaia 7 HPOBCH§HHG OKCIIEpUMEHTA.! U3MEpEHUe
DIIeKTPHUECKOE TI0TIE IEKTPOEMKOCTH KOH/ICHCATOPA. OOnbsicHeHnE
¥l €r0 XapaKTePHUCTUKH OnekTpuzanusi  Tel.  OJeKkTpuyeckuit  3apsa.  JBa  Buga 1 OCHOBHBIX  MNPHHLHIIOB  JCHCTBHS . TEXHUYCCKUX
SIEKTPUYECKHUX 3apsAN0B. TOYEUHBIN DIEKTPUUYECKUH 3aps. 3aKOH YCTPOUCTB M TCXHOJIOTHH, TaKMX KaK. SJCKTPOCKOII,
COXpaHEHHs 3JIEKTPUUYECKOTo 3apsiia B3aumoneicTBue 3apsiios. HIICKTPOMETD, HIICKTPOCTATHHCCKAA 3AIIHTA, 3a3CMIICHHS
) 3JIEKTPONPUOOPOB,  KOHJIEHCATOpP,  KONMHUPOBAJIbHBIHI
3akoH  Kymona. Onektpuueckoe mone.  Hanpsok€HHOCTB anmapar, CTpHHBI TIpHHTEp, W  YCIOBMH  HX
aneKkTpudeckoro mnojs. [IpuHIMI Ccynepno3uuuy 3JeKTPUUYECKHX 6E30IIACHOT0 IPUMEHEHHS B NPAKTHYECKOH SKH3HH.
noie. Jluanu HaprI)KéHHOCTI/I QJICKTPHUYCCKOI'O ITOJIA. Pemenue paC‘-IéTHLIX 3a1a4d C SIBHO SaHaHHOfI
ITorenmuan u IIOTEHIUAJIbHOCTh DJICKTPHUICCKOI'O IOJIA. 1 (I)I/I3I/I‘IGCKOI7I MOJCJIBIO C HCIOJB30BAHUEM OCHOBHBIX
XapakTepUCTUKH IEKTPUUECKOTO MOJIl. 3aKOHOB W (opmyi dNIeKTpoCTaTHKH.  Pemrenue
Pa3zHocTh moTeHIManoB. DIEKTpoABWXKYyIIas cuia. Pabora cun 1 KatICCTBCHHDIX 3a/1at C OTOPOM Ha M3YHCHHRIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3MYECKHE SBJICHUS 110 TEMe
JNCKTPOCTATHHUCCKOTO MOJIA. «dnmexTpocTaTHKa».  PacmosHaBaHHMe — (DM3MUECKHX
IIpoBOSHHUKH, IMIIEKTPUKH M TOMYHPOBOJHHMKH. IIpoBOAHMKH H 1 SBJICHUN B y4eOHBIX ONBITaX U OKPY’KAIOLIEH KU3HU:
JUBJIEKTPUKA B DJIEKTPOCTATHYECKOM Mouse. Jluanekrpuueckas ANIEKTpU3alMsg  Tel, B3aUMOAEHCTBHE 3apsloB; U
IIPOHUIIAEMOCTh OObsSICHEHME HUX Ha OCHOBE 3aKOHOB U (opmyi
DnekrpoéMkocth.  Konumencatop. DIIEKTPOEMKOCTh  IIFIOCKOIO 1 dIEKTpOCTaTHKM. ~ ONHCaHHe — W3YHCHHBIX  CBOHCTB
KOHJIEHCAaTOpa. JHEPrus 3apsHKEHHOT0 KOH/IEHCATOopa. BerecTsd 1 SNCKTPIHCCKUX ABIICHIH N
UCTOJb30BaHUEM  (U3UYECKUX  BEJIUYMH:  DJIEKT-
JlabopaTropnass paGora Ne 7 1no Teme «OmnpeneneHue 1 pHUCCKHIT  3apsi, HAMPSKEHHOCTb  SIEKTPHYECKOTO
SJICKTPOCMKOCTHU KOHACHCATOPAY. TOJIA, MOTEHIIMA, pa3HOCTh MOTEHIIUATIOB,
KonTposbHast pabora Ne 6 no teme «SJIEKTpUUECKOE TIOJIE U €TO 1 ANIEKTPOEMKOCTh. AHaNMNU3 (PU3NYECKHX TPOLECCOB U
XapaKTEPUCTHKI. SABJICHUNA C UCIOJb30BaHUEM (PU3HUECKUX 3aKOHOB:
3aKOH COXpaHEHMsI JJIEKTPUUECKOTO 3apsiia, 3aKOH
Kymona. PaGora B rpynmax Tmpu  aHaimse
JOTIOTHUTENBHBIX ~ HMCTOYHUKOB  HWH(popMamuu |
MOJTOTOBKE COOOUIEHHM O TMPOSIBIEHUU 3aKOHOB
AJIEKTPOCTATUKH B OKPYXAIOIIeH KU3HU U MPUMEHEHUU
UX B TEXHUKE.
ITocTostHHBIN Copaepxxanue yueOHOTro MaTepuaJia 13 | IlpoBeaeHue sKCIIEpUMEHTA: U3YUEHUE CMEIIAHHOTO
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BJIEKTPUYECKHUI TOK.
Toxk B pa3HbIX cpenax

DNEeKTpUYECKUH TOK. YCJIOBHUS CYIIECTBOBAHHS 3JIEKTPUYECKOTO 1
Toka. Crna Toka. [locTOsTHHBIN TOK
Hamnpsoxenune. 3akon Oma aj1a y4acTka Ieru.

DJIEKTPUYECKOE  COMPOTUBIICHHE. Y]IENIbHOE  CONPOTHUBIICHUE 1
BEUICCTBA

ITocnenoBarenpHOe, NapauieIbHOE, CMEIIAHHOE COCIMHEHUE 1
IIPOBOJHUKOB.

PaboTa snexkrpuueckoro Toka. 3akoH Jxoyns—IleHna. 1
MOIHOCTB 3JEKTPUIECKOTO TOKA. 1
Hctounuku Toka. 9J1C 1 BHyTpeHHEE COIIPOTUBIICHHUE 1

UCTOYHUKAa ToKa. 3akoH Oma Juid mNOJHOH  (3aMKHYTOM)
aneKTpudeckoi nenu. Koporkoe 3ambikaHue.

[TonmynpoBonuuku. CoOCTBEHHAass W NpPHUMECHAas MPOBOAMMOCTh 1
MTOJIYITPOBOJTHUKOB. CaoiicTBa p—n-nepexoaa.
ITomynpoBoIHUKOBBIE IPHUOOPHI.

OJNEeKTpOHHAsT MPOBOJUMOCTh TBEPIBIX METAIOB. 3aBHUCHUMOCTb 1

COINPOTHUBIICHUS METAJIJIOB OT TemIiepatrypbl. CBEpXIPOBOJUMOCTb.
DJIEKTPUYECKUI TOK B pacTBOpax M paciuiaBax dJIEKTPOJUTOB.
DJIEKTPOJUTHYECKAS] AUCCOIUALINS. DIESKTPOIIU3.
DNEeKTpUYECKUd TOK B raszax. OJEKTPUYECKUH TOK B BaKyyMe.
CBoiicTBa  DJIEKTPOHHBIX  ITYYKOB. CaMOCTOSTENBHBIN U
HECAMOCTOSTENBHBIN pa3pan. Monnus. [liaszma.

JlabopaTopnasi padora Ne 8 1o teme «OnpeneneHue yaeabHOTo 1
COIIPOTUBJICHUS ITPOBOJHUKA.

JladopaTopnasi padora Ne 9 1o teme «l3ydenue cmeniaHHoro, 1
MIOCJIEIOBATEIFHOTO M TMApaJUIEIbHOTO COCTUHEHUH MPOBOJHHUKOB
(pe3ucTopoB)»).

JlaGopatopuas padora Ne 10 no teme «M3mepenune DC u 1
BHYTPEHHETO COMPOTHUBIICHUS HICTOYHHUKA TOKay.
JlaGopatopnas padora Ne 11 mo Tteme «HaOmonenue 1

aneKkTposn3ay.(«V3ydeHne TemIoBOro JIEHCTBHS TOKAa M pacyer
KIIJI HarpeBaTenpHOTO IprOOpPaY).

Kontpoabsnass padora Ne 7 mno Tteme «llocTosiHHBIM 1
aneKTpuueckuil Tok. TOK B pa3HbIX cpeaaxy».

coeTMHEHMS pe3ucTopoB; u3mepenue IJ1C ncrounnka
TOKa ¥ €r0 BHYTPEHHETO COMPOTHBIICHUS; HAOIIOICHUE
anekTposinia. OObsICHEHNE OCHOBHBIX IPUHLIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHM,
TAKUX KaK: aMIepMETP, BOJIBTMETP, PEOCTAT, UCTOUYHUKHU
TOKa, dJIEKTpOHArpeBaTeIbHbIe TPUOOPHI,
AIEKTPOOCBETUTENLHBIE IPUOOPHI, TEPMOMETP
CONPOTUBJIEHUS, BAKYYMHBIN AUOJI, TEPMHUCTOPHI U
($OTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN THOI,
rajibBaHUKa; U yCIOBUHM MX 0€30MacHOTO MPUMEHEHUS B
MPAaKTUYECKOM kU3HH. Penienne pacu€THbIX 3a/1a4 ¢
SIBHO 33JJaHHOU (hU3MUYECKOI MOJIEINBIO C
WCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (DOPMYJT TEMBI
«IToCTOSTHHBIN 3JIEKTPUUYECKUN TOK». PacriozHaBaHne
(U3HYECKUX SIBJICHUN B yUCOHBIX OIBITAX H
OKPY’KaIOILIEeH KU3HU: JJIEKTpUUECKasi IPOBOJUMOCT,
TEIUIOBOE, CBETOBOC, XUMHUUECKOES, MAarHUTHOE ACHCTBUS
TOKa. AHaJIU3 AIIEKTPUYECKUX SIBIICHUH U MIPOIECCOB B
LCIISIX IIOCTOSHHOI'O TOKA C MCIIOJIH30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH MOCJIEI0BATEILHOTO U
MapaJJIEIbHOrO COEIMHEHUS IPOBOIHUKOB, 3aKOH
Jxoyns—IJlenna. Onucanue U3y4yeHHbIX CBOWCTB
BEUIECTB U BJIEKTPUUYECKUX SIBIICHUHN C UCIIOJIB30BAHUEM
(U3NYECKUX BEIUYUH: DJICKTPUUCCKUM 3aps, Chja
TOKA, JIEKTPUUYECKOE HANIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHBJICHUE, PA3HOCTh OoTeHIIUANOB, DJIC, pabota
TOKa, MOIIIHOCTH TOKa. Mcmoap30BaHmue
MH()OPMAITMOHHBIX TEXHOJIOTHUH IS TIOUCKA,
CTPYKTYPUPOBAHUSI, HHTEPIIPETALWH U MPEICTABICHUS
nH(OpMAIUK TP TIOJITOTOBKE COOOIICHHH O
MPUMEHEHUH 3aKOHOB MTOCTOSIHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSX.

PA3JIEJI 4. QJEKTPOANHAMMUKA
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MaruauTHO€ moJie Conep:kanue y4e0HOro MaTepuasa 8
(MII)

MarnutHoe 1osie. BekTop MarHMTHOM HMHIAYKIMH. JIMHMM 1
MarHuTHOM uWHAYKUMU.  [IpuHIMD Ccynepno3uuuyM MarHUTHBIX
nosiel. Buapl MarHUTHOTO TOJISE U OCHOBHBIE CIIOCOOBI CO3JAaHUS
MarHUTHOTO  TOJiA.  XapaKTepUCTUKHM  MArHUTHOTO  TOJS.
[ToBTOopenue nponenHoro marepuana. Mactpykrax no Th.
ITocTostHHBIE MarHUTHL. B3aumopeicTBUE MOCTOSIHHBIX MAarHUTOB. 1
Kaptuna nuHHMI MarHuTHOW MHAYKUWHM TOJA MHOCTOSIHHBIX
MarHuTOB
MarsuTHO€ 1noJie MPOBOJHUKA ¢ TOKOM. KapTrhHa TMHUN HHIYKIIMH 1
MAarHUTHOTO TOJSl JIJTMHHOTO MPSMOr0 MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O TPOBOJHMKA, KATyIIKH € TOKOM. OmbIT Opcrena.
B3anmoaeiicTBre NPOBOJHUKOB C TOKOM.
Cuna Amnepa, e€ Moaynb U HampasieHue. Paborta cuisl Amrepa, 1
€€ IPAKTUYECKOE NPUMEHEHUE
ITpaBuiia «OypaBunKay, IPaBUIIO «JIEBOM PYKW. 1
Cuna Jlopenua, e€ Moxynb U HanpasiieHue. Pabora cuisl Jlopenna, 1
€€ IPAKTUYECKOe MPUMEHEHNE. J[BI>KEHHUE 3apsKEHHON YaCTHLIbI B
OJIHOPOJAHOM MAarHUTHOM IIOJIE.
OCHOBHbIE BU/JIbI TEXHUUECKUX YCTPOMCTB, UCIOJB3YIOIIMX B COBEM 1
paboOTe MarHUTHBIC MOJIS.
JladopaTopnasi padora Ne 12 no teme «lccnenoBanue nercTBus 1
MAarHUTHOTO TOJII HA PAMKY C TOKOMY.

DnexkrpomarautHas | Coaep:kanue y4eOHOro Marepuajia 12

unaykus (OMUN)
SIBnenune osnekTpomarHuTHOW wuHAyKuuu (OMMN). 3aKkoH 4
JJIEKTPOMArHUTHOM MHAyKuuu PDapanes. ITorox BekrtOpa
MarautHo uHaykuun. DJ1C naayknuu. MactpykTrax mo Th
ITpaBuno Jlenna. MTHQyKTHBHOCTB. 1
OJIC MHAYKIUMU B MPOBOJHHUKE, ABWXKYIIEMCS IOCTYHAaTEIbHO B 3
OJIHOPOJIHOM MarHUTHOM MOJI€.
SBnenue camonnaykuuu. IC caMOUHAYKIMH. 1
OHeprusi MAarHUTHOTO TIOJsl KaTymlkd ¢ TOKOM. Buxpesoe 1
ANEKTPUYECKOE ToJIe. DJIEKTPOMarHuTHOE 1osie. Bunbl u criocoObl
CO3JaHMsI MArHUTHOT'O ¥ 3JIEKTPOMarHUTHOIO NOJIEH.
JlabopaTopnasi padora Ne 13 o teme «MccnenoBanue siBIeHUS 1
AIIEKTPOMATHUTHON MHIYKITUNY.
KonTpoasnast pabora Ne 8 no reme «MII u SMI». 1

[IpoBeaeHmne SKCrIEpUMEHTA: U3YYEHUE MAarHUTHOTO
TOJIsI KaTYIIKH C TOKOM; HCCIIEIOBaHUE ICHCTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM;
UCCIIeIOBaHHE SBJICHUS DJIEKTPOMArHUTHON UHAYKIIUU.
OOBbscHEHNE OCHOBHBIX IMPUHIUIIOB IEHCTBUS
TEXHHUUYECKUX YCTPOUCTB, TAKUX KaK: TOCTOSTHHBIE
MarHuThI, 3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPUTENH JI€MEHTAPHBIX YaCTHUI], UHTYKIIMOHHAS
MeYb; U yCIIOBUN UX 0€30MacHOTO MPUMEHEHHS B
MPAKTUYECKOH XU3HU. Pelenne pacu€THIX 3a1a4 Ha
npuMeHeHne (OpMyJT TeMbI « MarHuTHOE TIOJIE.
DneKTpOMarHuTHas UHAYKIMs. Penienue
KaueCTBEHHBIX 3aJ1a4 C ONMOPOW HA N3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SABJICHUS TEMBbI
«MarnutHoe noJie. DIEeKTpOMarHuTHasE HHAYKITUSD.
Omnpenenenve HanpaBleHUs] BEKTOpa UHAYKIIUU
MarHuTHOTO TOJIs POBOJIHUKA C TOKOM, CHITBI AMIIepa
u cuisl JlopeHna. PacrosHaBanue Gpu3ndecKux sSBICHUN
B YUEOHBIX OIBITAX U OKPY>KAIOIICH KU3HU:
B3aUMOJICHICTBHME MAarHUTOB, 3JIEKTPOMarHuTHas
WHAYKIHS, TEHCTBIE MATHUTHOTO TIOJISL HA TIPOBOIHUK C
TOKOM U JBWXKYIIMICS 3apsia. AHAINU3
AJIEKTPOMATrHUTHBIX SIBJICHUH C UCTIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHOM MHAYKIMH. OnucaHne u3y4yeHHbIX
CBOWCTB BEILIECTB U AJICKTPOMArHUTHBIX SIBJICHUH C
UCIOJIb30BaHNEM (U3UYECKUX BEIMYMH: MHIYKIUSI
MarHuTHOTO ToJisA, cuia Amnepa, cuia Jlopenua,
WHAYKTUBHOCTB KaTYIIKH, YHEPTHS JIEKTPHUUECKOTO U
MarHUTHOTO MOJISH.

Pa3zgea 5. KOJIEBAHUSA U BOJIHbBI
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Mexanuyeckue Coaepxxanue yueOHOTr0o MaTepuaJia 8
kosebanus (MK)

Konebarenbnass  cuctema. CBOOOAHBIE ¥ BBIHYXKICHHBIC 1
MeXaHHYEeCKHe KoyeOaHusl.
[Tepuon, yactoTa, aMmIuTyAa 1 Ga3za MEXaHUIECKUX KOJIeOaHMil. 1
BrinykeHHbIE MEXaHUYEeCKUE KOJIeOaHUs. 1
ABToOKOJIe0aHMsI, 3aTyXaromue Konedbanus. Pesonanc. 1
[Tpy>XUHHBINA 1 HUTEBON MasTHUK. MaTeMaTU4YeCKUI MasSTHUK. 1
['apmoHMueckre  MeXaHUYeCKHe  KoyieOaHUs. VYpaBHeHue 1
TapMOHHYECKUX MEXaHUYECKUX KojeOaHui.
[IpeBpaiieHe 3HEpruM MpU TAPMOHUYECKUX MEXaHHMYECKHX 1
KOJIeOaHUsIX.
JladbopaTtopnass padora Ne 14 mno Tteme «HccnenoBanue 1
3aBHCHMOCTH IIEpUO/Ia MAJBIX KOJeOaHul Ipy3a Ha HUTH OT JIMHbI
HUTHU U MAcCChl Ipy3a».

Onexkrpomarautaeie | Conepikanue yueOHOro Marepualia 18

xonebanus (OMK) | Konebarenphbiii  koHTYp.  CBOOOIHBIE — 3JEKTPOMArHUTHBIC 1
Kosie0aHus B UA€aTbHOM KoJjiebaTeIbHOM KOHTYPE.
AHaJOTHsT MEXIYy MEXaHHUYECKUMU U DJIEKTPOMAarHUTHBIMHU
kosie0anmsMu. @opmyna Tomcona.
3aKOH COXpaHEHMsI SHEPIUHU B U1€aJIbHOM K0Je0aTeIbHOM 1
ABTOKOJI€0aHMs, 3aTyXarollue 3JIEKTPOMAarHUTHBIE KOJeOaHus. 1
Pe3oHaHC 371eKTPOMarHUTHBIX KOJIEOaHMIA.
BheIHY)KIeHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMSI. 1
IIepeMeHHBIN TOK, KaK BeIHYKIeHHBIe DMK, 1
CuHycoUJanbHBI  NEPEMEHHBIH  TOK. AMIIIUTYHOE U 1
JIeHCTBYIOIIEE 3HAYCHHE CUJIbl TOKA U HAIPSDKEHUSL.
PaboTa 1 MOIIHOCTh IEPEMEHHOI0 TOKA. 1
[Tpou3BoACTBO, Nepeaya U NoTpedIeHUE IIESKTPHUUECKON SHEPTUH. 1
['eHepaTop mepeMeHHOr0 TOKa, YCTPOUCTBO M paboTa. 1
Tpancpopmarop. IlpenHazHaueHue, yCTpOWCTBO U paboTa. 1
Koaddbumment tpanchopmarum.
BbICOKOBOIBTHBIE M HU3KOBOJIBTHBIE  JIMHUKM  TE€peJadyu 1
AIIEKTPUYECKOTO TOKA.
OCHOBHBIE TIPUHIUIBI YCTPOICTBAa U pabOTHI PEICHHOM 3alIUThI U 1
ABTOMATHUKH B OBITY M MPOMBIIIIEHHOCTH.
OKOJIOTMYECKUE PUCKU IIPU ITPOU3BOJICTBE AJIEKTPOIHEPIUU. 1
Kynbrypa u  TpeOoBaHMS  TeXHUKH  OE30MACHOCTH  TMpHU 1

HCIIOJB30BaHMA SJICKTPOSHCPIUH B HOBCCI[H@BHOﬁ KHU3HHU

[TpoBenenue IKCIIEPUMECHTA: HCCIIEIOBAHUE
3aBHCHMOCTH TI€pHOJIa MallbIX KOJIeOaHWi Tpy3a Ha
HUTH OT JUIMHBI HUTH M MAacChl Tpy3a; HCCIeOBaHUE
HepeMCHHOFO TOKAa B LCIIKM HU3 II0OCICA0OBATCIBHO
COCTMHEHHBIX KOHJIEHCATOPA, KATYIIKU B PE3UCTOPA.

OO0bsicHEHME EWCTBUS

OCHOBHBIX IIPUHIIMIIOB

TCXHUYCCKUX YCTpOﬁCTB, TaKHUX Kak: BHCKTpI/I‘IeCKI/Iﬁ

3BOHOK, TE€HepaTop IMEPEeMEHHOr0 TOKa, JHUHUHU
JJIeKTponepenay; M yCIOBUH  HUX  0€30IacHOro
NPUMEHEHUsS B NPAKTHYECKOW JKU3HH. PelieHue

pacy€THBIX 3ama4 ¢ SBHO 3aJaHHON (u3nueckoun
MOJCIBI0 C HCHOJB30BAHUEM OCHOBHBIX 3aKOHOB H

OIMIKCBIBAIOIINX MEXaHUYCCKUEC u

opmyu,
JIEKTPOMAarHuTHbIe KojeOaHus. OnucaHue U3y4eHHbIX
MEXaHUYECKUX M 3JIEKTPOMArHUTHBIX KoJebaHuil ¢
UCTOJIb30BaHUEM (U3NYECKUX BEJIMYUH: MEPUOJ H
yacrtora KojebaHuii, amrumTyga u ¢asza KoiebaHUi,
3apa] M CWiIa TOKAa B TPOLECCe TapMOHHUYECKHX
3JIEKTPOMAarHUTHBIX KoJIeOaHuH. Pemenne
KayeCTBEHHBIX 33/1a4 C ONOPON Ha M3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH, OIHKCHIBAIOIINE MEXaHHYECKHE |
AJIEKTpOMarHuTHeIe Kojebanusa. Pabora B rpymnmax npu
IUITAHUPOBAHMUH,

IMPOBCACHUN n HHTCPIIPCTAINH

PE3YyJIbTAaTOB OIIBITOB, W AaHAJIN3C JOINOJIHUTCIBbHBIX

MCTOYHHUKOB HH(OpMAITUH.
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JladbopaTtopnass padora Ne 15 mno Tteme «UccnenoBanue 1
NIEPEMEHHOTO TOKAa B LENM W3 IOCIEJOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOPay.
Jlaboparopnass pabdora Ne 16 no teme «MHccnenoBanue 1
YCTPOWCTBA M MPUHIIKIIA PAOOTHI TpaHCHOpMaTOpPaY.
Jlaboparopnass padora Ne 17 no teme «OrmnpeneneHue 1
ko3¢ durueHTa Tpanchopmalu TpanchopMaTopay.
Kontpoabnas patoora Ne 9 mo reme «MK u IMK». 1
Mexanunueckue BosiHbI | Coaep:kaHue y4eOHOIro MaTepuasa 6 OObsicCHEHHE  OCHOBHBIX  TNPUHIMIIOB  JEHCTBUSA
(MB) . .
TEXHUY :
MexaHn4ecKkue BOJIHbBI, YCIOBUS PACpOCTPAHECHHUS. 1 c CCKUX yCTPOHCTIB M TCXHOJIOTHH, Takux Kak
MY3bIKAJIbHbIE UHCTPYMEHTBI, yJIbTpa3ByKOBasi
[Tepuoa. CkopocTh pacpOCTpaHEHUs U JUTMHA BOJIHBI. 1
ITonepednble ¥ POJI0JILHBIE BOJIHBI. 1 AUArHOCTHKA B TCXHUKC M MCIMIMHE,  pajap,
Uurepdepenuns u mudpakiys MEXaHMIECKHX BOJIH. 1 | panuonpuémHuK, Tenesusop, aHTeHHa, Tenedon, CBU-
3Byk. CkopocTh 3ByKa. ['poMKkocTh 3Byka. Bricora ToHa. TemOp 1 .
3ByKa neyb; M YCIOBUH MX O€30MacHOro NPUMEHEHUs B
YapTpa3ByK M €ro MCIOJIb30BAHUE B IPOMBIIICHHOCTH. 1 [IPAKTUYECKOW  ku3HM. PemeHne  pacy€THbIX U
Dnekrpomarauthbie | Colep:kanue y4eOHOro MaTepuaia 12 .
KaueCTBEHHBIX 3a]1a4 C OMOPOIl Ha U3yUEHHBIE 3aKOHBI U
BOJIHBI (OMB) DJIEKTPOMarHUTHBIE BOJIHBI. YcnoBust W3JTYyYEHUS 2 A P y
SJICKTPOMATHUTHBIX BOJIH. 3aKOHOMEPHOCTH, ONHUCHIBAIOIINE PACTIPOCTPAHCHUE
B3anmHuas opueHrtanusa BektopoB E, B, v B 3JI€KTpOMarHuTHOU 1
BOJIHE. MEXaHUYECKUX u 3JE€KTPOMAarHUTHBIX BOJIH.
BOMCTBA 3JEKTPOMArHUTHBIX BOJIH: "
C P OTP@KCHHUE,  HPCIOMICHUC, 1 Hcnonb3oBanne WHGOPMAIMOHHBIX TEXHOJIOTUN JUIS
noJsipu3anys, audpaxnus, HTHTEphepeHITHS.
CkopocTh  DJIEKTPOMAarHuTHBIX  BOJMH.  OCOOEHHOCTH  HX 1 MOUCKA,  CTPYKTYPUPOBAHMs,  UHTEPHpPETAlUA U
pacnpoCTpaHEHUs B Pa3JIMYHbIX CPEaAX.
ITIKaa S1eKTPOMATHATHBIX BOJIH. 1 npenctaBieHuss  MHGOpManMM  OpU  TOJATOTOBKE
3aBUCUMOCTh TepeHocuMoil »Hepru OMB 0T uX 4YacTOThI 1 COOOMIEHHH 06 HCIONB30BAHMH  AIEKTPOMATHUTHBIX
Binsinue DMB Ha opranu3m 4esioBeka.
[TpriMeHeHHE IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY. 1 BOJIH B TEXHHKE. YdYacTHe B JHCKYCCHH 00
OTKpBITBII  KONEOaTeNbHbI KOHTYp. [IpUHIMNBI paguocBs3u H 1 o
N —— AIIEKTPOMAarHUTHOM 3arps3HEHUM OKpY KAroIIeW Cpebl.
Panpnonokarus. COBpeMEHHbIC CPEICTBA PaAHOCBSI3H. 1 PaGora B rpynmax mpu IUIaHUPOBAHWUM, TPOBEICHUH U
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl. 1
Kontpoasnas padora Ne 10 no teme «OMK u OMB» 1 HHTCPIIPETAllNK ~ PC3YJIbTaTOB  OIIBITOB,  aHA/IM3C
JIOTIOTHATEIHBIX HCTOYHUKOB HMH(OPMAIIUH.
OnTHka Coaepxxanue yueGHOIr0 MaTepuaJia 17 | [IpoBenenue skcnepuMeHTa: HaOJIIOJEHHE IUCIEPCUU
I"'eomeTpuueckas OITHKA. ITpenenst PUMEHUMOCTH 1 CBETAa; M3MEPEHME I0Ka3aTelsl IPEJIOMIICHUs CTEKJa;
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T€OMETPHUUECKON ONTHKH.

[IpsiMonuHeitHOE paclpOCTpaHEHHE CBETa B OJAHOPOJHOM Cpee. 1
Toueunslii HCTOYHMK cBeTa. JIyd cBera.

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUsI CBETA 1
ITocTpoeHne n300pakeHUH B INIOCKOM 3epKaJie. 1
[Tpemomiienne cBeTa. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCONIOTHBIN 1
MIOKa3aTellb PEJIOMIICHHUS

[TonHoe BHyTpeHHee oTpaxkeHue. I[IpenenpHbli yroa MOJHOIO 1
BHYTPEHHETO OTPAKEHHUS.

Jucnepcus cBera. ClIoHBIM cocTaB 0eoro ceeta. LIBer. 1
Cobuparoliue ¥ paccerBarONINe JTUH3bI. 1
Tonkast nuH3a. @OKYCHOE PACCTOSHHE M ONTHUYECKash CUJIa TOHKOU 1
nuH3b1. DopMyJia TOHKOM JIMH3BI. Y BEJIMYEHHE, JABAEMOE JIMH30M.
[TocTtpoeHne wu300paKeHWI B COOMPAIOIIMX W PACCEHBAIOLIUX 1
JIMH3AX.

Bonnosas ontrka. KorepenTHsie nctounuku. Ilojsspuzanus cBeTa 1
Wutepdepentus cBeta. YcCiaoBHS HAONIONEHUS MaKCUMyMOB U 1
MUHUMYMOB B UHTEP(EPEHIIMOHHON Kap-THHE OT JIBYX CHH(Aa3HBIX
KOTE€PEHTHBIX HICTOUYHUKOB

Hudpakmus  cBera. [Judpakuuonnas  pemeérka.  YcioBue 1
HaOIIOeHUS TJIaBHBIX MaKCUMYyMOB npu najeHun
MOHOXPOMAaTHUYECKOT0 CBETa Ha TUGPAKIIMOHHYIO PEHIETKY.
JladopaTopnasi pa6ora Ne 18 mno teme «M3mepenue mokazarens 1
MIPEJIOMJIEHUS CTEKIIAY.

JladopaTopnasi pa6ora Ne 19 mno teme «lccienoBanue CBOMCTB 1
M300paKCHHI B TMH3AX.

JladopaTopnasi padora Ne 20 no teme «Habmronenue nucniepcuu 1
CBETa.

KontpoabHnast padora Ne 11 o teme «OMK u DOMB»y. 1

MCCTIEI0BAaHUE CBOMCTB N300PKEHHM B JIMH3AX.
OObscHEHHUE OCHOBHBIX  IIPUHLIMIIOB JIeUCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMM, TaKMX Kak:
OukH, INyma, ¢oToammapar, MNPOEKIMOHHBIM amnmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS OIITHKA,
TudpakMOHHAs PemETKa, MOSIPOUI; U YCIOBUH HX
0€30IMacHOTO MPUMEHEHUS B MPAKTUISCKON KU3HU.
Pemienne pacy€THpIX 3amady € SIBHO  3aJaHHOM
(GU3HYECKON MOJEIBI0 C HWCIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYJ TEOMETPUUECKON ONTHKHU.
[Toctpoenne W onmcaHue M300pakKeHUS, CO31aBACMOTO
IJIOCKUM 3€pKajioM, TOHKOW JIMH30M.

Pacrio3naBanne (QU3NYCCKUX SBICHUH B ONBITaX U
OKpY>Karolen JKU3HU: MPSAMOJIMHEITHOE
pacnpoCTpaHEHUE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTephepeHIus, audpakous W IOJIApH3alvs CBETa,
JIUCTIEPCUS CBETA.

AHanu3 ONTHYECKHX SBJIEHHM C MCIOJL30BaHHEM
3aKOHOB: 3aKOH NPSIMOJMHEWHOrO PacnpOCTPaHEHUS
CBETa, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI MPEITOMIICHUS
CBeTA.

Onucanue ONTHYSCKHX SBJIIEHHM C HWCIIOJb30BaHUEM
¢usnveckux BeIMUYUH: (OKyCHOE pacCTOsSHUE U
OITHYECKas CUJIa JIMH3EI.

PA3EJ 6. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

Ocuosel CTO

Coaep:kaHue y4eOHOI0 MaTepHuaja

3

['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU MexaHuKH. [locTynars
CIIELUATIbLHON TEOPUU OTHOCUTEILHOCTU: HHBAPUAHTHOCTh MOTYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH
OWHIITEHHA.

1

OTHOCHTENBHOCTD OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpAILEHUE UTMHBI. DHEPIrHsl U UMITYJIbC PENSATUBUCTCKON
YaCTHUIBL.

CBs13b MacCCHI C BHCDTHCﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIBI.

Pemenne kauecTBEHHBIX 3aJ1a4 C OTMIOPOM HA N3YUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH M (PU3UYECKHE SIBICHUS TIO
TeMe «OcHOBEI CTO.

Hcnonb3oBanne MHGOPMAITMOHHBIX TEXHOIOTHH TS
MMOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN U
npeIcTaBICHUS] HH()OPMAIIMK TTPH MTOATOTOBKE
COOOIICHUH O TPaHHIAX MPUMEHUMOCTH KJIACCUYECKON
MexaHuku 1 ocHoBax CTO.
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| DHeprus nokos.

PA3JIEJ 7. KBAHTOBAS ®U3UKA

DiemenTsl KBauToBoii | Co/lep:kaHue y4eOHOTO MaTepHaJia 5 OO0OBscHEHNE OCHOBHBIX MIPUHITUTIOB IEUCTBUS
OITHUKU KBanTel. ®oTonsl. ®opmya. 2 TEXHUYECKUX YCTPOMNCTB, TaKUX Kak: (OTODIEMEHT,
[lnanka cBsi3u »Hepruu (GoTroHa ¢ ero yactorod. TerioBoe dortomatumk, cojHeuHas Oarapesi, CBETOIWON; U
U3ITyYeHHeE. yCIIOBUHM UX 0€30IacHOr0 NPUMEHEHUS B MPaKTUYECKOU
DHeprusi 1 UMIyJIbC POTOHA. 1 KU3HU. PelieHne pacuy€THBIX 3a7ad C SIBHO 3aJaHHOMN
dotoadexr. 1 ¢bu3nueckoil MOJENIbI0 € HCHONB30BAaHUEM OCHOBHBIX
OtkpbiTHE U HccaenoBanue horodddexra. 3aKOHOB # (OpMyJl KBAaHTOBOW oONTUKH. Pemienue
OmeiTe A. I'. CToneToBa. Ka4eCTBEHHBIX 3aJlay C OMOpPOM Ha M3YyUYECHHBIE 3aKOHHBI,
3akoHsl poTodddekra. YpapHenue DiHmMTEHHA 11 PoTodddekTa. 3aKOHOMEPHOCTH KBaHTOBOW ONTHKH. Pacro3xaBaHue
«Kpacnas rpaaunay dhorodddexra. buznyecKux SIBJICHU B Y4eOHBIX OIIBITax:
Jasnenue cera. OnbiTel I1. H. JleOeneBa. Xumuueckoe aeiicTBue 1 doroonekrpuueckuii  3PPEKT, CBETOBOE  IaBIEHHUE.
CBeTa. Omucanne  W3YYCHHBIX  KBAHTOBBIX  SIBICHUH |
MPOIIECCOB C HCIOJIb30BaHUEM (U3UUECKUX BEITUYHH:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI U
4acToTa CBETa, YHEPTHsl M UMITYJIbC (DOTOHA.

Crpoenue aToma Coaep:kaHue y4eOHOI0 MaTepuaja 5 [IpoBeaeHue 3KcrIiepuMeHTa: HaOIIOCHUE JIMHEHYAaTOTO
Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro 1 crekTpa. OObsICHEHNE OCHOBHBIX IPUHIIUIIOB AEUCTBUSA
anb(a-yactuil. [limanerapHas Mozenb aroma. [loctynarel bopa. TEXHUYECKUX YCTPOMCTB, TAKUX KAK: CIIEKTPOCKOIL,
W3nyuenue u nornoiieHrue (OTOHOB MPHU MEPEXo/ie aToMa C OTHOTO 1 J1a3ep, KBAHTOBBIN KOMIIBIOTEP U YCIIOBUH MX
ypoBHs SHepruu Ha aApyroil. CHOHTaHHOE U BBIHYKIECHHOE 0€30MacHOr0 MPUMEHEHUS B MPAKTUYECKOM KU3HU.
W3IIyYCHUE Perrenre kauecTBEHHBIX 3aJ1a4 C ONMOPOM HA U3YUYEHHBIE
Buabl cnexktpoB. CrieKTp ypOBHEH SHEPTHUHU aTOMa BOJOPO/A. 1 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UYECKHE SIBICHUS TI0
BounHoBble cBoiicTBa yacTul. Bomnsl ne bpoitna. KopmyckynspHo- 1 Teme «CtpoeHne aToMay. PacniosHaBanne QU3NIECKHX
BOJIHOBOH OyaJIu3M. SIBJICHUU B y‘Ie6HI)IX OIIbITaX: BOBHUKHOBCHUC
JlaGopatopHas paGora Ne 21 no Teme «HabmoneHue 1 JMHEHYATOr0 CeKTpa. AHAJIM3 KBAaHTOBBIX MPOLIECCOB U
nuHenyaToro crnekTpay.(«/3ydenne m ycTpOWCTBO W TpPHHIIMIA SIBIICHUH C UCIIOJIb30BaHUEM MOCTyatoB bopa.
pabOTHI J1a3epa)

ATOMHOE A1pO Conep:xkaHue y4yeOHOTro MaTepuaa 9 [IpoBenenue YYEHUYECKOTO JKCIIEpUMEHTA:!
OKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXXKHOCTb CTPOCHHUS  fJIpa. 1 MCCIIE/IOBAaHHE ~ TPEKOB  4acTull  (II0  TOTOBBIM
OtkpeiTie  pamumoakTuBHOCTH.  OmbiTel  Pesepdpopma  mo (bOvTOFPa(bPMM)- OOBsICHEHNE OCHOBHBIX IIPHHLIUIOB
ONPEACICHUIO COCTaBA PATUOAKTUBHOTO M3TyICHUS. ACHUCTBHUSL ~ TEXHHYCCKMX  YCTPOHUCTB, TaKux — Kak.
CpoiictBa  anmbda-, Oera-, TaMMa-u3ydeHUs.  BiusHue 2 AO3UMCTD, KaMeEpa BHHBCOHaau ANCPHBIM  PCAKTOP,
pPaJIMOaKTUBHOCTH HA JKMBBIE OpraHW3MBL. 3apsn sapa. MaccoBoe aTomHass  OomOa; m YCIOBHH  MX 06e30macHoOro
yuciao saapa.  M3zoromsl.  Anbda-pacnman.  DIEKTPOHHBIH U HIPUMEHCHUA B IPAKTHICCKON  JKU3HH. Pemienne
TTO3UTPOHHBIH Gera-paca. ['aMMa-H3ITyYeHue. 3aKOH KaueCTBEHHBIX 3a/1a4 C ONMOPOW Ha M3YYEHHBIE 3aKOHBI,
DPAIMOAKTHBHOTO PAaCIIajia. 3aKOHOMEPHOCTH H (PU3MYECKHe SBICHUS IO TeMe
OtkpbiTHE TpOTOHA M HeWTpoHa. HykioHHas Mojens sjpa 1 «AToMHOE  s/po».  PacnosnaBamne  u3MuECKUX
Teitzen6epra—MBanenko. OTKPBITHE O3UTPOHA. SIBJICHUH B y4E€OHBIX OIBITAX M B OKPY’KAIOIIEH JKU3HU:
DjleMEHTapHbIE YaCTHIBl. DyHIAMEHTAIbHBIE B3aMMOJIEHCTBHS. 1 CCTCCTBCHHAA W MCKyCCTBCHHAA  PAZIMOAKTUBHOCTD.

EnuncTBO (m3myeckoit kapTuHbI MuUpa MeToabl HAOMIOJIEHUS H
pel"I/ICTpaHI/H/I BHeMeHTapHI)IX qacTHUuI.

Onucanue N3YUCHHBIX KBaHTOBBIX SIBJICHUMN u
MpouccCcoB C HCIOJb30BAHUCM (bHSI/I‘leCKI/IX BCJINYHH.
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DHeprusi CBsI3W HYKJIOHOB B sifpe. Snepubie cuibl. [ledekT macce
anpa. SAnepHsle peakuuu. JleneHue u cuHTE3 saep.

Anepuelnii  peaktop. TepmosaepHblii cuHre3. I[IpoGnemsr u
NIEPCIIEKTUBBl SIIEPHONM DHEPTeTUKH. OKOJIOTMYECKHE ACIIEKThI
SIACPHOM DHEPTETHKHU.

CnocoOBI 3alIUTHI OT PATHOAKTUBHOTO M3TYICHUS.

JladopaTopnasi pab6ora Ne 22 no teme «lVcciemoBanue TPEeKOB
gacTuiy. («M3ydyeHue ycrpoicTBa U npuHIKNa padotel ADCy»)

KonTpoasnas padora Ne 12 no teme «KBantoBas ¢puzukay.

1

MepUO/I TTOJTypaciaia, SHEPTus CBA3U aTOMHBIX SIIEP.

AHanu3 mnpoueccoB W SBJIEHUMW C HCMHOJb30BAHUEM
3aKOHOB u MOCTYJIaTOB: 3aKOH COXpaHEHUS
AJIEKTPUUECKOTO 3apsiia, 3aKOH COXPAaHEHUS MacCOBOIO

quciaa, TOCTynatel bopa, 3akoH paJnOaKTHBHOTO
pacnaza. Hcnons3zoBanue MH(OPMALIMOHHBIX
TEXHOJIOTUI JIniE: IIOKCKa, CTPYKTYpPHUpPOBaHUS,

MHTEpHpeTallud W MpeACTaBIeHUs HH(GOPMAILMU IPH
MOJArOTOBKE COOOIIEHUMH O TPUMEHEHHU 3aKOHOB
KBaHTOBON (PM3UKU B TEXHHUKE M TEXHOJIOTHSIX.

PA3JIEJ 8. 9JIEMEHTBI ACTPOHOMHUU U ACTPOPUIUKHU

Jj1eMeHTbI Copaepxxanue yueOHOIro MaTepuaJia 4 [ToaroToBka cooOIIEHUN O METOAAX MOITYUYEHUS
acTpodusuku Ortarnbl pa3BUTUa acTpoHOMHUH. [IpuKIIaHOE 1 MUPOBO33PEHUECKOE 2 HAy4YHBIX aCTPOHOMUYECKUX 3HAHUM, OTKPBITHSIX B

3Ha4yeHue acrpoHoMuu. Bup 38é3nnoro Heba. Co3pesnus, apkue COBPEMEHHOM aCTPOHOMMHU. BrInonHeHue 3a1aHni,
3BE37bl, INIAHETHI, UX BUAUMOE IBUKeHHE. ColHEeYHas cucTeMa. MIPOBEPSIIOLIUX BJIAJICHUE OCHOBOIOJIAraloUMHU
Connue. Conneunas akTuBHOCTb. MicTounuk sHepruu CosHIa U aCTPOHOMUYECKUMHU MOHATUSAMU, O3BOJISAIOIUMHI
3BE31. 3BE3/Ib], UX OCHOBHBIE XapaKTEpUCTUKHU. J(narpamMma XapaKTepU30BaTh MPOLIECCHI, IPOUCXOIAIIUE B 3BE3/1AX,
«CIIEKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE31bI INIABHOU B 3BE3HBIX CHUCTEMAX, B MEXTaJaKTUUECKOU Cpelie;
MOCJIEZI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) IS JIBUKEHHE HEOECHBIX TEJI, SBOJIIOINIO 3BE3]1 U
3BE3]1 INIABHOM I1OCJIEA0BATEIBHOCTU. BHyTpeHHEE CTpOeHuE 3BE3 . Bcenennoii. [Iposenenue HabmoaeHuit
CoBpeMeHHbIE IPEACTABJICHUS O IPOUCXOKICHUH U DBOJIIOLIUN HEBOOPYKEHHBIM IJIa30M C UCIOJIb30BaHUEM
CouHIta ¥ 386311, DTamkbl )KU3HU 3BE3. KOMIBIOTEPHBIX MPUJIOKEHUN I ONPEAETICHUS
Muteunsiit [Tyts — nHama [anakruka. [Tog0KeHHE U ABIKEHNE 2 | moNoXeHHs HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy:
Connua B IN'anaktuke. Tunsl ranaktuk. Paguoranaktuku u OCHOBHBIE c03Be3/11s1 CeBEpHOro Momyniapus 1 sipkue
kBa3apbl. YEpHBIE IBIPEI B Apax rajJakTUK. BceneHHas. 3B&371b1. [IpoBeneHne Habmoaennii B Teneckon JIyHsl,
Pacmmpenue Beenennoit. 3akon Xa06:ma. Pazoeranue rajakTuk. ianet, Mieunoro Ilytu.
Teopus bonbuioro B3psiBa. PenukroBoe uznydenue. MacirabHast
cTpykTypa Beenennoii. Meraranaktrka. Hepeménnbie mpo0iaembl
ACTPOHOMHH.

KoncyabpTanumu 20

NuanBuayaabHbIi POEKT 14

IIpome:xyTOUHAS aTTeCTALMSA 6

Bcero: 196
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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,
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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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