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Copnepkanue MpPOrpaMMbl Peau3yeTcs B IMPOIECCE OCBOEHHUS CTYACHTAaMH OCHOBHOW IPOrPaMMBbI
cpenHero mnpodecCHOHAaNBbHOTO O0pa30BaHMsI C TMOJIYYEHHEM CpEAHEro o0Iiero oo0pazoBaHUs,
paspabortanHoli B coorBeTcTBUH ¢ TpeboBanusiMu ®I'OC COO, a takxke ¢ yuérom tpedoBanuiit ®I'OC
CIIO 18.02.12 TexHos0rusi aHATUTUYECKOT'O KOHTPOJISI XUMUYECKUX COCTUHEHUI

PabGouas nporpamma yueOHoro mpenmera «®uszuMka» ANA  CIEUUAIBHOCTEH  CPEAHETO
npodeccuoHanpHOr0 00pa3oBaHusi pa3paboTaHa B COOTBETCTBMM C TPEOOBAHUAMU CIIEAYIOLIUX
JIOKYMEHTOB:

o  @enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccutickoii deneparumny
(c mocaeayOMKUMHI H3MEHEHUSIMHU );

e [IIpukaz Munnpocsemenus Poccun ot 24.08.2022 Ne762 «OO0 yrtBepxkaenuu Ilopsnka
OpraHu3alMi U OCYIIECTBIEHHUS O0O0pa30BaTEIbHON JIEATEIHHOCTH 10 00pa3oBaTeIbHBIM
mporpaMMaM  cpefHero  mnpodeccuoHalbHOrO  oOpasoBanus» (B pen. Ilpukasa
Munnpocseienus PO ot 20.12.2022 N 1152);

e [Ipuka3 Munucrepcta obpazoBanus u Hayku Poccuiickoit deneparuum ot 17.05.2012 Ne 413
«O06 yTBepxkeHun (henepaibHOrO0 roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPETHETO
obmrero oopazoBanus» (B pe. mpukasa ot 27.12.2023 N 1028);

e [Ipuka3 MunucrepcTBa obpa3zoBanusi u Hayku Poccutickoit @eneparnuu ot 09.12.2016 Nel1554
«O0 yTBepxkaeHuH (eAepanbHOr0 rocyAapCTBEHHOT0 00pa3oBaTEeNbHOTO CTaHIAPTa CPEIHETrO
npodeccuoHaibHOr0 o0pa3zoBanus 1o crenuanbHOcTH 18.02.12 TexHoyorHs aHATUTHYECKOTO
KOHTPOJISI XUMUYECKUX COETMHEHUIN

e [Ipukaz Munnpoceemenus Poccun ot 18.05.2023 N 371 "O6 yrBepkueHun ¢eaepanbHOi
o0pa3oBaTenbHON MPOTpaMMbI CpeHero 00mero oopazoBaHus";

e [Ipuka3 Munnpocsemenust Poccun ot 21.09.2022 Ne 858 «O6 yTBepxaeHuu ¢enepaabHOro
nepevyHss y4eOHWKOB, JOIMYIIEHHBIX K WCIONB30BAHUIO TIPU peau3alliil  WMEIOIINX
rOCYy/IapCTBEHHYIO aKKpEAUTAlUI0 OoOpa3oBaTeIbHBIX MPOrpaMM HayaJbHOTO OOIIEro,
OCHOBHOT'O OOIIEro, CPeJHEro oOIero oOpa3oBaHMs OpraHU3AlMSIMHU, OCYIIECTBISIONIMMU
00pa30BaTeNbHYI0 JEATEIBHOCTh M YCTAHOBIEHHS IPENENbHOTO0 CpPOKa HCIOIb30BAHUS
UCKJTIOYEHHBIX Y4eOHUKOB” (pea. ot 21.02.2024);

e Pacnopsukenne Munnpocsemienust Poccun ot 30.04.2021 1. NeP-98 «O6 yTtBepxaeHuu
Konnenmuu npenoaaBanust o01ieo0pa3oBaTeabHbIX AUCHUILINH C YY€TOM MpodheccuoHaIbHOM
HalpaBJIEHHOCTH MPOrpaMM CpEIHEro Mnpo(eCCHOHAIBHOIO 00pa3oBaHUs, PEATM3YEMBIX Ha
0a3e OCHOBHOTO O0IIEro 00pa30BaHU;

e Pacnopsbkenne Munnpocsemienust Poccun ot 25.08.2022 1. Ne P-198 «O06 yTtBepxaeHUH
Meronuk mpenonaBaHus 1O  0O0IIe0Opa3oBaTenbHBIM  (00s3aTeTBHBIM)  AWCIMILTHHAM
(«Pycckuit s3p1x», «JIuteparypa», «MHOCTpaHHBIN A3bIK», «Matematuka», «Mcropus» (nnm


https://normativ.kontur.ru/document?moduleId=1&documentId=439409#l0

«Poccust B mupe»), «@usudeckas KyabTypa», «OCHOBBI 0€30MaCHOCTH KH3HEIEATCILHOCTH,
«ACTpPOHOMHS») C y4eTOM TPO(ECCHOHANBHOW HANPABICHHOCTH MPOrPaMM  CPEIHETO
npoecCHOHATLHOTO 00pa30BaHUsl, peain3yeMbIX Ha 0a3e OCHOBHOTO O0IIero oOpa3oBaHUS,
npeaycMaTpuBaloIlie MHTEHCUBHYIO 00IIe00pa3oBaTeIbHYIO IMOATOTOBKY OOYYAIOMIMXCS C
BKITIOYCHUEM TPUKIIATHBIX MOJTyJICH, COOTBETCTBYIOIINX npoeCCHOHATBLHON
HAIPaBJICHHOCTH, B T.4. C YY4ETOM MPUMEHEHUS TEXHOJIOTHIA JUCTAHIIMOHHOTO U 3JICKTPOHHOTO
00y4eHUS»;

e Meroanyeckre peKOMEHJAMH 10 pealn3alii CpeaHero odmero odpa3oBaHusi B mpeaenax
OCBOCHHS 00pa30BaTeIbHON MPOrpaMMbl CpPEAHEro MpohecCHOHATLHOTO 00pa3oBaHus Ha Oaze
ocHOBHOro ob6miero oopazoanus (Ilmcekmo Munnpocsemenuss Poccun ot 01.03.2023 r. NeO5-
592);

e [lpumepnas pabouas mporpamma o01e00pa3oBaTENbHON Y4eOHOW NUCHUIUTHHBI « DU3UKa»
(6azoBbIii  ypoBeHb)  Is  MNPOPECCHOHAIBHBIX  00pa30BaTEJIbHBIX  OpraHH3allHii,
npeacrasiieHHas B peectpe CIIOLab (spo-lab.ru)d

® JlokanbHble HOpMaTUBHO-TIpaBoBbIie akThl [ BIIOY «UXTTy.


https://spo-lab.ru/soospo/4
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1. HOACHUMTEJBHASA 3AIINCKA

[lporpamMa ydeOHOTrO TIpeAMeTa OPHEHTUPOBAHA HA pealu3aiuio  QenepaibHOro
KOMIIOHEHTa TOCYJapCTBEHHOTO oOpa3oBaTenbHOTO craHgapra (mamee — DI'OC) cpemnero
obmiero oOpazoBanus «®du3uka Ha 0a30BOM YpOBHE B IpeAeinax OCBOCHHUS CTYACHTaAMH
OCHOBHOH TIpOTrpamMMbl CpelHero mnpodecCHOHATLHOTO OOpa30BaHMsl C YYEeTOM HPOQUIIST
MOJTy4aeMoro Mpo(eccHoHAILHOT0 00pa30BaHusl.

®dusmka Kak Hayka 0 HauboJiee 00IMX 3aKOHAX MPHUPOJIbl, BEICTYNAsl B KA4eCTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KalOIIEeM MHUDE.
[IkosnbHBIA Kypc (U3MKH - CHCTEMOOOpa3yloIUil s €CTECTBEHHO-HAay4YHBIX Y4eOHBIX
IPEMETOB, MTOCKOJBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XuMUen, Ouonoruel, ¢usnueckoir reorpadueit u acrpoHommuer. lcmonb3oBaHWe W aKTHBHOE
IPUMEHEHHE (PU3NYECKUMX 3HAHUN ONpeleNseT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCA, IOJYYEHHs] HOBBIX
MaTepHaJioB C 33JaHHBIMU CBOMCTBaMU U JpyruX. M3ydyeHne (Gu3NKu BHOCHT OCHOBHOW BKIJIA[ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa o0yyaromuxcs, B GopMupoBaHre yMeHUN
NPUMEHSTHh HAYYHBIH METO]I TIO3HAHUS MPH BHITIOJTHEHUN UMHU Y4EOHBIX HCCIICIOBAHMM.

B ocHOBY Kypca pu3MKH A1 ypOBHS CpeJHero od1ero oopa3oBaHus MOJIOKEH psii UIeH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Wnest nenocTHOCTH. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuajl U3 BCEX pa3zesioB (PU3MKHU, BKIIOYAET KaK BOINPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Wnes renepanuzanuu. B cooTBeTCTBHM ¢ HEW MaTepuall Kypca GU3UKH 0ObeAMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercs (GOpMHpPOBAHHE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Wnest rymanuTapuzannu. Peannsanys uaen npeanosaraeT uCrojab30BaHue T'yMaHUTapHOTO
noTeHuuana (PU3NUecKoil HayKu, OCMBICICHHE CBS3HM Pa3BUTHUS (PU3UKU C pa3BUTUEM OOIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKMMHU IpoOIeMaMHu.

Wnes npuknagHoi HanpasiaeHHocTU. Kype pusuku npeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Wnest sKonorusanuu peanusyerTcsl IMOCPEJICTBOM BBEICHHUS 3JEMEHTOB COJEpKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIeHHs MPoOIeM palliOHAIBLHOTO MPUPOOII0IB30BAHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha ypOBHE CpelHEero obIiero oOpa3zoBaHUs
ABJISIOTCS  (pu3uUeckue Teopuu ((GopMHpOBaHHE NPEACTABICHUNH O CTPYKType MOCTPOCHHS
¢uznueckoil Teopuu, poind (YHIAMEHTAIbHBIX 3aKOHOB M IPHUHIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O NPUPOJIE, TpaHUIAX NMPUMEHMMOCTH TEOPHi, IS ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOX0] B Kypce (PU3MKHU peamu3yercs MPexe BCEro 3a CYET
OpraHHu3aIH SKCIIEPUMEHTAIBHOMN 1eATEIbHOCTH 00yYarOIINXCS.

s 6a30BOoro ypoBHsS Kypca (HM3MKH - 3TO HCIOJIB30BAHHWE CHUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a0OpaTOPHBIX paboT, KOTOphIE B IporpaMmMme 1o (usmnke
00BbEeTMHEHB! B OOILIMI CHHCOK YUYEHHMUYECKUX MPAaKTUYEeCKUX paboT. Belnenenue B ykazaHHOM
nepeyHe J1abopaTopHBIX paboOT, MPOBOJUMBIX JJIi KOHTPOJISE U OLIEHKH, OCYLIECTBIISETCS
YYaCTHMKaMH 00pa30BaTeNbHOTO Tpollecca HCXOAS U3 OCOOCHHOCTEH IUIAHUPOBAHHS U
ocHalleHus: kaOuHeta ¢usuku. Ilpm sTOoM obOecrieunBaeTcsi oOBIaJeHUE OOYYaAIOIIUMUCS
YMEHUSMH TPOBOJUTH KOCBEHHbIE W3MEPEHMS, HCCIEIOBaHMUSA 3aBHCUMOCTEH (PHU3HMUECKUX
BEJIMYMH U MIOCTAHOBKY OMNBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Pemenne pacu€THBIX M KAayeCTBEHHBIX 3aJady C 3aJaHHOM (u3nyeckod MOMAETbIO,
MO3BOJIAOIEE IPUMEHATh N3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOIO paszeiia Kypcea,



TaK M HHTETPUPYS 3HAHMS M3 Pa3HbIX pas3fenoB. JUIg KadyeCTBEHHBIX 3aJad IMPHUOPUTETOM
SBIISIOTCS 3aJaHusg Ha OOBSICHEHHE MPOTEKaHWs (U3NYECKUX SBICHUA M TPOIECCOB B
OKpYyXarolie >Xu3Hu, TpeOyromue BbIOOpa (pU3MUecKOW MoJeNnu A CUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k MarepuaabHO- TEXHUYECKOMY
obecrieyeHnI0 y4eOHOTo Tmporecca 0a30BbI ypoBEeHb Kypca ()M3MKM Ha YpPOBHE CpPEIHETrO
o0miero o0pa3oBaHUs JTOJKEH M3y4daThCs B YCIOBHSX IMpPEeIMETHOro kabuHera (hM3UKU WK B
YCIIOBHUSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. Hamuune B
KaOuHeTe PU3UKHU He0OX0UMOT0 J1ab0oPaTOPHOro 000PYAOBAHUS ISl BHIIIOJHEHUS YKa3aHHBIX B
nporpaMMe 10 (U3MKE YYEHHMYECKUX IPAKTHUECKUX paboT ¥ JIEMOHCTPAIMOHHOTO
000pyT0BaHUs 0053aTEIIBHO.

JleMoHCTpanlmoHHOE 00OpyaoBaHue (opMUPYETCSI B COOTBETCTBUHM C HPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECleYrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe 1o
¢u3MKe KIIOYEBBIX JIEMOHCTpALUi A HCCIEIOBaHMSI HM3yYaeMbIX SIBJIEHUI M IPOLIECCOB,
SMIUPHUUECKUX U (PYHIAMEHTaIbHBIX 3aKOHOB, UX TEXHHUYECKUX IMPUMEHEHUH.

JlaGopaTtopHoe 00OpYyIOBaHWE U YYCHHYECKHX IMPAKTHYECKHX paboT ¢dopmupyercss B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOecreynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTuueckre KOMIUIEKThI 1a00paToOpHOTo

000pyA0BaHUS JOKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUHU aHAIOTOBBIX U
UQPPOBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHUJAE IH(PPOBBIX
1ab0paTOpHUiA.

OCHOBHBIMU TIETISIMU U3YYEHUS (GU3UKU B 00IIIEM 00pa30BAHUU SBIISIOTCS:

DopmMupoBaHUE UHTEPECA U CTPEMIICHUSI 00YYAIOIIUXCS K HAYYHOMY H3yUEHUIO MIPUPOJIbI,
pa3BUTHE WX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

PasBuTte nmpencTaBieHHI O HAay4yHOM ~METOAE I[O3HaHUS U (QOpMHUpPOBaHUE
HCCJIEIOBATEILCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBICHUSM;

@opMupoBaHNE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa M3yYEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHue YMEHUN OOBSCHATH SIBJICHUS C MCMOJIb30BAaHHEM (PU3NYECKHX 3HAHUN U
HAyYHBIX JI0Ka3aTeJbCTB;

dopMHUpOBaHUE TPEICTABICHUN O poau (PU3MKH Ui Pa3sBUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX ILejeid obecrednBaeTcsl pelIeHHueM CIEAYIONIMX 3ajjad B Ipolecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

[TpuoOperenue cucrembl 3HaHUH 00 OOMMX (PU3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPODU3HKH;

®opMupoBaHuE YMEHHUI NPUMEHSATh TEOPETUYECKUE 3HAHUS 111 00BACHEHUS (PU3NUECKUX
SABJICHUI B IPUPOJIE U JIsl HPUHITHUS MPAKTUYECKUX PEIIEHUN B MOBCETHEBHON KU3HU;

OcBoeHne CocO0OB PEIICHUsT PAa3IMYHBIX 337a4 C SIBHO 33JIaHHON (PU3MUECKOU MOJIETIBIO,
3aJa4, MOPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/1aHue (PU3MUECKOM MOJIENH, COOTBETCTBYIOLIEH
YCIIOBUSIM 3aJ1auu;

[Tonumanue (U3NYECKHMX OCHOB M MPUHIUIOB JCUCTBUS TEXHMUYECKHX YCTPOICTB MU
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOILIYIO CPEy;

OBnajeHne METOAaMU CAMOCTOSITENILHOTO IUIAHUPOBAHHUS W MPOBENEHUS (PU3HMUECKUX
HKCIIEPUMEHTOB, aHajllM3a W HUHTEpIpeTaluud HWHGOPMALUK, OINpEAeTIeHUs JI0CTOBEPHOCTU
MIOJIy4E€HHOT'O pe3yJIbTara;

Co3nanue yclIOBUH Ui pa3BUTHSI YMEHUH IMPOEKTHO-UCCIEA0BATEIbCKON, TBOPYECKOM
JESATEIIBHOCTH.



2. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O YYEBHOTI'O IPE/IMETA

® [Iporpamma 00me0Opa3oBaTeILHOTO Y4YeOHOrO TpeaMeTa (Jajiee — TpeaMeTa)
«Dusuka» orpaxkaer tpeboBanuss ®I'OC COO k pe3yibraTaM OCBOCHHUS 00pa30BaTeIbHON
nporpammel o npeaMery «@usukay. lIporpamma sBiIse€Tcs 4acTbl0 OCHOBHOM IIPOrPaMMBI
cpenuero npodeccuonansaoro oopazosanus (nanee — OIT CITO) B coorBerctBuu ¢ ®I'OC CITO
no cnenuanbHOCcTH 18.02.12 TexHoN0rrs aHATUTUYECKOTO KOHTPOJISE XUMUYECKUX COEIUHECHUH,
ocBamBaeTcs Ha 0a3oBoM ypoBHe. Ha m3ydenne yduebnoro npeamera «dusuka» orBoautcs 160
YacoB.
Kontponp kauectBa ocBoeHus mnpeamera «®dDusuka» MNPOBOJUTCA B MPOLECCE TEKYIIEro
KOHTPOJISI U IPOMEKYTOYHOH aTTeCTaIiy.
Texkymuii KOHTPOJIb IPOBOAUTCS B Mpezesiax ydeOHOro BpeMeHH, OTBEJICHHOTO Ha MPEAMET, KaK
TPaIUIIMOHHBIMHU, TaK U MHHOBAIIMOHHBIMU METOJAMH, BKIFOYAasi KOMITBIOTEPHOE TECTHPOBAHUE.
Pe3ynbTaThl KOHTPOJISI YYUTHIBAIOTCS MPU MOABEICHUU UTOTOB MO mpeamery. [IpomexyTounas
aTTectanus TpoBoauTcs B ¢dopMe muddepeHIMpPOBAaHHOIO 3adeTa IO HMTOraM HW3yYeHUs
npeaMera.
[TpomexyTouHas arTectanus B Bujae AUPHEPEHIMPOBAHHOTO 3a4eTa M0 MPeAMETY MPOBOAUTCS
3a CYeT BPEMEHH, OTBEJCHHOIO Ha €T0 OCBOCHUE.

2.1 Mecto yueboHoro npeamera B crpykrype OII CIIO:
OO0meoOpa3oBarebHblil  yueOHBbIH mpeamer «®du3nka» BXOJUT B COCTaB  00s3aTeIbHBIX
npeaMeToB obmeoodpaszoBarenbHoro ukia OIl CIIO mo crenmanpHOCTH 18.02.12 Texnomorust
AHAJUTHYECKOTO KOHTPOJISl XUMUYECKUX COEIMHEHHUIT, U3yYaeTCsl B TIGPBOM U BTOPOM CEMECTpax.

2.2. Llesin ocBOeHUs1 Y4eOHOT0 NpeAMeTa:
Copneprkanue nporpammsl 0011e00pa3oBaTenbHOr0 yueoHoro npeamera «dusnka» HarnpaBiIeHO
Ha JOCTHKECHHE CIEAYIOIICH LIEeNIN:

e (opmupoBanue y o0ydarouuxcsi yBEpeHHOCTH B LIEHHOCTH 00pa30BaHusl, 3HAYMMOCTH
¢bu3nUecKrux 3HaHUH JIUIs1 COBPEMEHHOT0 KBATN(UIIMIPOBAHHOTO CIIEIMAINCTa U
OCYIIECTBJIEHUH €T0 NMPOPECCUOHAIBHOMN AEATEIbHOCTH;

e (opmHupoBaHUE €CTECTBEHHO-HAYYHON T'PaMOTHOCTH;

e OBJaJIeHUE CIEUPUUECKON CUCTEMON (GU3NYECKUX MTOHATHHI, TEPMUHOIOTHEN 1
CHMBOJIHKOM;

® OCBOCHME OCHOBHBIX (PM3NYECKHUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIAJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO ITO3HAHUS IIPUPOJIbl, UCIIOIB3YEMBIMU B
¢busuke (HaOMIOCHUE, ONTMCAHNUE, U3MEPEHHE, BHIJIBUYKEHNE TUIIOTE3, POBEICHUE
JKCIIEPUMEHTA);

® OBJIAJICHUE YMEHHUAMHU 00pabaThIBaTh JaHHBIE HIKCIIEPUMEHTA, OOBACHATH MTOJTyYSHHbIE
pe3yJIbTaThl, yCTAaHABIMBATH 3aBUCUMOCTH MEXAY (PU3NUYECKUMHU BETHUNHAMHU B
Ha0J110/1aeMOM SIBJIEHUH, JI€TIaTh BBIBObI;

e (opmupoBaHUE YyMEHUS peuiaTh PU3NYECKHUE 3a/1a4l Pa3HbIX YPOBHEH CII0)KHOCTH;

® pa3BUTHE NIO3HABATEJIbHBIX HHTEPECOB, UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
nporecce NpuoOPETEHHsI 3HaHUH ¢ UCTIOIb30BaHUEM PA3IMYHBIX HICTOUHUKOB MH(OpMAIK
Y COBpPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA; YMEHHUH (pOpMyIUpOBaTh U
000CHOBBIBAaTh COOCTBEHHYIO MO3MIIMIO IO OTHOLICHUIO K (pru3nyeckoit MH(popmMaru,
MOJIy4aeMO U3 pa3HbIX HCTOYHUKOB;

® BOCIUTaHHUE YyBCTBA FOPJOCTHU 32 POCCUHCKYIO (U3UUYECKYIO HAYKY.



2.3. IllianupyemMble pe3yJbTAThl 0CBOEHHUS] Y4eOHOI0 NpeiMeTa B COOTBETCTBUHM C
®I'OC CIIO u Ha ocHose ®I'OC COO

B pamkax mporpammbl yueOHOro mpenmera «®Pusnka» oO0ydarOIIUMUCS OCBaWBaIOTCA
JUYHOCTHBIC, METaIlPEIMETHBIC U MPEIMETHBIC PE3yJbTaThl B COOTBETCTBUU C TPeOOBaHUSIMU

OI'oC

cpenHero obmero oOpaszoBanus: JuuHOocTHBIC (JIP), Meranmpenmernsie (MP),

npeametneie (I1P): OOGpazoBaTenbHBbIE pe3yiabTaThl ONPENEICHb B TMPUMEPHBIX PadOUYMX
nporpammax, PI'OC COO.

Kon [Inanupyemslid pe3yiabTaT
JIn4HOCTHBIE PE3YIIbTATHI
JIP1
JIMYHOCTHBIE PE3YJIbTaThl TPAKIAHCKOTO BOCIIUTAHUSA:
JIP1.1 .
c(OPMHPOBAHHOCTh TPAKIAHCKON IMO3UIMHM OOYYaroIIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUKCKOI0 001IecTBa

JIP1.2 MPUHATHAE TPATULIUOHHBIX OOIICYETIOBEYECKUX TYMAaHHUCTUYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

JIP1.3 TOTOBHOCTb  BECTH COBMECTHYIO  JEATEIBHOCTH B  HMHTEpEcax
IpaXJaHCKOro  OOILIecTBa, yd4acTBOBAaTh B  CaMOYIIPaBJIEHHUH B
00pa3zoBaTeNbHON OpraHU3alMH;

JIP1.4 YMEHHE B3aUMOJICHCTBOBaTb C COLMAJIBHBIMU HHCTUTYTaMU B
COOTBETCTBHUH € MX (YHKIHMIMHU M Ha3HAYCHUEM;

JIP1.5 FOTOBHOCTb K T'yMaHUTAPHOM M BOJOHTEPCKOM JIEATEIbHOCTH;

JP2

JIMYHOCTHBIE PE3YJIbTaThl HATPUOTUYECKOTO BOCIIUTAHUS

JIP2.1 c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

JIP2.2 LIEHHOCTHOE  OTHOIIEHHWE K  TOCYJapCTBEHHBIM  CHMBOJIaM,
JOCTHKEHUSIM POCCUMCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

JIP 3

JIMYHOCTHBIE PE3YJIbTaThl JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS

JIP 3.1 c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 TIOBEACHNUS;

JIP 3.2 CIIOCOOHOCTh  OLIEHMBaTh CHUTYallUl0 W MPUHUMATh OCO3HAHHbBIE
pelIeHns, OpUEHTUPYSCh Ha MOpaIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

JP3.3 OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYyIIEro;

JIP 4 JIMYHOCTHBIE PE3YJIbTAThl ICTETUYECKOTO0 BOCIIUTAHUS

JIP 4.1 3CTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA,
IpUCyLIEro pu3nuecKoi HayKe;

JIP 5 JIMYHOCTHBIE PE3YNBTATHI TPYIOBOTO BOCIIUTAHUS:

JIP 5.1 MHTEpEC K Pa3NUYHBIM chepaM NpodecCHOHATBHON AEATENbHOCTH, B
TOM YHCJIE€ CBS3aHHBIM C (PM3MKOH M TEXHUKOH, yMEHHE COBepLIaTh
OCO3HAHHBIM BBIOOp Oynymiedl mnpodeccun U peaqTu30BBIBATh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

JIP 5.2 TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JIACTH
(bU3HMKYN HA MIPOTSKEHUH BCEU KUZHU

JIP 6 JUYHOCTHBIE PE3YJIbTaThl 3KOJOTHYECKOTO BOCIIUTAHMS !

JIP 6.1 c(OpMHPOBAHHOCTH JKOJIOTUYECKOU KYJIBTYPHI, OCO3HaHue




r7100aIbHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM;

JIP 6.2 IJIAHUPOBAHUE U OCYILECTBJIEHUE JCHUCTBUI B OKPYXKAlOILIEH Cpele Ha
OCHOBE 3HaHUS LIEJEN YCTOMUYMBOTO PA3BUTHSI YEJIOBEUECTBA;
JIP 6.3 Pacmmpenue onbiTa JeATeIbHOCTH YKOJIOTHUECKON HAMPaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUH MO (U3HKE;
.HP7 JIMYHOCTHBLIC PE3YyJbTAThl HECHHOCTH HAYYHOI'O ITO3HAHUA!
JIP 7.1 c(OPMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3MUECKON HAYKHY;
JIP 7.2 OCO3HAHWE IIEHHOCTU HAYYHOU JESTEIBHOCTH, TOTOBHOCTH B TPOIECCE
N3Yy4YCHUA (l)I/ISI/IKI/I OCYHICCTBJIATh IPOCKTHYHO W HUCCICAOBATCIIBCKYIO
ACATCIIBHOCTD MHANBUAYAJIBHO U B TPYIIIC.
MeTtanpeaMeTHbIE pe3yIbTaThl
IIYyn .
OBaseHne YHUBEPCATBHBIMU YICOHBIMH ITO3HABATCITLHBIMU JCHCTBHUSMHU:
[MYynal .
0a30BbIC JIOTUYECKHE ACUCTBUS

IVyal.1 CaMOCTOSITENIbHO (DOPMYyITUPOBaTh M aAKTYaJIM3HPOBATH MNpPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

IYyn 1.2 OTpeAeNATh LETN JAEATeIbHOCTH, 3aJaBaTh HapaMeTpbl U KPUTEPHUH HX
JOCTHKEHUS;

MYyn 1.3 BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMaTPHUBACMBIX
(UBHYECKUX SBJICHUSX;

[IYyn 1.4 pa3pabaTeiBaTh IJIaH PEIICHHS MPOOIEMBI C YIETOM aHATU3a UMEIOITUXCS
MaTepuaIbHBIX U HEMaTEepPUATbHBIX PECYpPCOB;

MVyn 1.5 BHOCUTh KOPPEKTHBBI B JI€ATEIHHOCTh, OICHMBAaTh COOTBETCTBHE
pE3yNbTATOB LEJSIM, OLIEHUBATh PUCKH MOCIEICTBUI 1eATETbHOCTH;

Yyn 1.6 KOOPJIMHHUPOBATh M BBINIOJNHATH pPadOTy B YCIOBHSX pPeaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aHUMO/ICHCTBHS,

yyn 1.7 pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPo0JIeM.

MVyn 2 0a30BbIe HCCIEA0BATENbCKUE NICUCTBUSA:

IYyn2.1. BIAJICTh HAYYHOM TEPMHMHOJIOTMEW, KIIOYEBBIMA NOHATHSIMH U
MeToIaMU (PU3UYECKON HAYKH;

Yyn 2.2 BIIQJIETh HABBIKAMH  y4eOHO-HCCIIEIOBATEILCKOM M MPOEKTHOU
JEeATETLHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB pEIICHUs 3a1ad (pU3muecKoro
COJIepKaHUsI, IPUMEHEHHUIO PA3IMYHBIX METOOB ITO3HAHUS;

MYyn2.3 OCYIIECTBIISATh PA3IMYHBIC BUBI JEATEILHOCTH 10 TIOTYYEHUIO HOBOTO
3HaHUSA, €r0 HHTEpIpeTaly, MpeoOpa3oBaHUI0 U MPHUMEHEHHUIO B
Pa3IMYHBIX yUeOHBIX CHUTYAIlUSIX, B TOM YUCIIE MIPH CO3JIaHUHN YUEOHBIX
IIPOEKTOB B 007acTH (HU3UKHY;

MYyn2.3 BBISIBJISITH IPUIMHHO-CIICJICTBCHHBIC CBSA3H U aKTyalIM3UPOBaTh 3a1a4y,
BBIIBUTATh THUIOTE3y €€ pelIeHHus, HaXOJWUTh apryMEHTBI JUIs
JIOKa3aTeIbCTBa CBOMX YTBEPXKICHHWW, 3aJaBaTh IapaMeTpbl W
KPUTEPUU PEIICHUS;

MYyn2.3 AHATM3UPOBATh TONyYEHHBIC B XOJIE PEIICHUS 3a7aud Pe3yJbTaThl,




KPpUTHYCCKU OLICHUBAThH Hux AOCTOBCPHOCTD, IMPOTrHO3UPOBATH
HN3MCHCHHUC B HOBLIX YCIIOBUSAX;

MYyn 2.3

CTaBUTh U (pOpMyIUpPOBaTH COOCTBEHHBIE 3a7audl B 00pa30BaTEIbHON
JIeATEILHOCTH, B TOM YHCIIC TIPH U3y4YeHUH (PU3nKy;

IYyn2.3

JaBaTb OLCHKY HOBLIM CUTyalluAM, OUCHUBATDH HpI/IO6peTéHHBII71 OIIBIT,

IYyn 2.

YMETh IMEPESHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHICCKYIO
001aCTh KU3HEICATCIFHOCTH,

MYyn 2.3

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;
BBIJIBUTaTh HOBBIE UJICH, IIPEJIaraTb OPUrMHAIbHBIC ITOAXOAbI U
pELICHHS; CTaBUTh MPOOJIEMBI U 331a4H, JOITYCKAIOIINe
aJIbTEPHATUBHBIC PELICHUS.

MYyn 3

pabota ¢ uHdopmarue:

Myyn 3.1

BJIaJICTh HAaBBIKAMHU MOJYUYCHUS HHPOPMALIUU (PU3UUECKOTO COJICPIKAHUS U3
HCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIICCTBIIATh IIOUCK, aHAJIH3,
CUCTCMATU3AlMI0O U UHTCPIIPETAI IO I/IH(l)OpMaLII/II/I Ppa3jIMUHbBIX BUIOB U
(dbop™m mpeacTaBIeHNUs;

MP 1.3.3

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

MP 1.3.4

UCIIOJIB30BAaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX H
OpPraHM3alMOHHBIX 33/1a4 C COOJIOAEHUEM TpeOOBaHMI IPrOHOMUKH,
TEXHUKH O€301acHOCTH, TUTHEHBI, PeCypcocOepeKeH s, MPABOBBIX U
ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOM 0€301acHOCTH;

MP 1.3.2

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEP’KaHUs B Pa3IMUHbIX GopmaTax
¢ yu€TOoM Ha3HaueHUs MHPOpMalMU U LeJeBO ayJUTOPHH, BbIOMpas
ONTUMAJILHYIO (OPMY IMPECTABICHUS U BU3YyaIU3aI1H.

KVyn

KOMMYHI/IKaTI/IBHBIe YHHUBCPCAJIbHBIC yqe6HHe JIeHCTBUSA

KVynl

oO1IeHue:

KVynl.l

OCYHICCTBJIATDH O6I.I.[CHI/IC Ha ypoKax (I)I/ISI/IKI/I n BO BHe-ypquoﬁ ACATCIIBHOCTH,
pacro3HaBaTh NPCANOCBIIKHU KOH(bJ'H/IKTHBIX CI/ITyaHI/Iﬁ U CMATYaTh KOH(i)J'II/IKTI)I;
paSBépHYTO 1 JIOTUYHO H3J1araTb CBOIO TOYKY 3pC€HUA C UCIIOJIb30BAHHUEM
SA3BIKOBBIX CPCACTB,

KVyn2

COBMCCTHAaA ACATCIBHOCTD.

KVyn2.1

IIOHUMAaTh U UCIIOJIb30BaTh PEUMYIIIECTBA KOMAaHIHOM U
WHAUBUAYAIBHON pabOThI; BBIOUPATh TEMATHKY U METOIBI COBMECTHBIX
JIENCTBHUH ¢ y4€TOM OOIINUX HHTEPECOB, U BO3MOKHOCTEH KaXKJOTO YieHa
KOJIJIEKTHBA,

KYyn2.2

MIPUHUMATH LI€JIA COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BbIBATh U
KOOPIAWHUPOBATH ACHUCTBHS MO €€ JOCTHKEHUIO: COCTABIIATH TJIaH
JIEUCTBUM, paCHIPEIETATh POIU C yUYETOM MHEHUM YYaCTHHKOB,
00CyXJIaTh pe3yJIbTaThl COBMECTHOU paboTHI;

KYyn2.3

OLICHMBATh KAayeCTBO CBOETO BKJIAJA M KaXKIOIO yYaCTHHMKAa KOMAaH]bI B
o0IIMi pe3ynbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

KYyn2.4

npeajiaratb HOBBIC IIPOCKTHI, OLCHUBATH HJACH C IMO3WIIMKM HOBHU3HBI,
OpUTrHHaJIbHOCTH, HpaKTH‘ICCKOﬁ 3HAYMUMOCTH,




KYyn2.5

OCYHICCTBJIATH MO3UTUBHOC  CTPATCTHYCCKOC TMOBCACHUC B  PA3JIMYHBIX
CUTyaluiax, MposBJIATL TBOPUCCTBO U Boo6pa>1<eHHe, OBITE WHHUIIMATUBHBIM.

PYyn .
PerynsaTuBHble yHUBEpCaIbHbIE yUE€OHbBIE NEHCTBUS

PVYyn 1 CaMOOpPraHU3aLUs:

PVyn 1 CaMOCTOSITEJIBHO OCYILECTBIISITh I103HABATEIBHYIO JESATCIBHOCTh B
oOnacti (pU3MKM M aCTPOHOMMH, BBISBIATH MPOOJIEMBI, CTaBUTh U
(bopMyIMpoBaTh COOCTBEHHBIE 33/1a4H;

PVYyn 1 CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEHUS PAacUETHBIX M KaueCTBEHHBIX
3aja4, IUIAH BBIIOJHEHUS MPAKTUYECKOH pabOThl C Y4ETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MTPENIIOUTEHUM;

PVYyn 1 J1aBaTh OLIEHKY HOBBIM CUTYAalUsIM;

PVyn 1 pacuMpsATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUIH;

PVyn 1 JieN1aTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

PYyn 1 OLICHUBATh MPHOOPETEHHBIN OIBIT;

PVYyn 1 CHOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO OPYAHLUU B
o0nacti (U3UKHU, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTEeNbHBIA U
KyJbTYPHBIN YPOBEHb;

PVyn2 CaMOKOHTPOJIb!

PYyn 2.1 JaBaTh OLIEHKY HOBBIM CHUTyalusiM, BHOCHUTb KOPPEKTUBHI B
JIeATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIAM;

PYyn 2.1 BJIAJICTh HABBIKAMH IIO3HABATEIBHOW pEe(IEKCHM KaK OCO3HAHUS
COBEpUIAEMBIX  JEHCTBUH W  MBICIUTEIBHBIX IPOLECCOB, HUX
pE3yJIbTaTOB U OCHOBAHMIA;

PVYyn 2.1 UCMOJIb30BaTh MPUEMBI pedaeKcHM Uil OLIEHKU CUTYyalllH, BbIOOpa
BEPHOTO PEILIEHUS;

OLICHMBAaThb PUCKH U CBOEBPEMEHHO NPUHHUMATh DELIEHUS IO HX
CHU)KEHHIO;

PYyn 2.1 NPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX MIPH aHAIIN3E PE3yJIbTaTOB
JIESATEIBHOCTH;

PVYyn 2.1 MPUHSITHE Ce0s U IPYTHX:

PYyn2.1 NPUHUMATD ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

PYyn 2.1 INPUHUMATh MOTHBBI M apryMEHThl JPYrHMX IIpH aHallu3e pe3yJbTaToB
JeSITEIIbHOCTH;

PVyn 2.1 IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKY.

ITpenMeTHBIE PE3YyIbTATHI

ITP1 MOHUMATh POJb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOTHYECKOH,
HKOJIOTUYECKOM, COIMaJIbHOW M H3TUYECKOH cdepax AesaTeNnbHOCTH
YeJI0BEeKa, POJIb U MECTO (PU3MKH B COBPEMEHHOH HayuyHOW KapTHHE
MUpa, 3HaU€HUE ONMHCATEIbHON, CUCTEMATU3UPYIOIIEH, 00BICHUTEIBHOMN
U TpOorHocTUYecKor GyHKUMH (QU3MUecKOod Teopurn - MEXaHUKH,
MOJIEKYJISIPHON (PU3MKK M TEPMOAMHAMUKH, POJIb (PU3MUECKON TEOpUU B
(hopMHUPOBAHHUY MPECTABICHUN O (U3NUECKONU KapTUHE MHPA;

ITP1.1 pa3nuyath yCIOBHUS MPUMEHUMOCTH MoOJeNel (U3NYECKUX Tel U




MPOLIECCOB (SIBIICHWI): WHEpUHUaIbHas cHcTeMa OTcuéra, abCONOTHO
TBEPIOE TEJO, MaTepuaiabHas TOYKA, PABHOYCKOPCHHOE JBUKCHHE,
cBOOOMHOE TajeHHE, a0COMIOTHO yrpyras aedopmarus, abCOIOTHO
yOpyroe © a0COMIOTHO HEYNpPyroe CTOJKHOBEHHsS, MOJETH Trasa,
KHUJAKOCTH W TBEPAOro (KPUCTAIUIMYECKOIO) Tella, HWACATbHBIA ras,
TOYCYHBIN 3apsi, OJHOPOIHOE IIEKTPUIECKOE TOJIC;

I1P1.2

paznmuyatk yciuoBus (TpaHMIBI, 00JAacTH) MPUMEHUMOCTH
buznuecKux 3aKOHOB, MMOHUMATh BceoOmmit XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB W  OrPAHUYCHHOCTh HCIOJIh30BAHUS
YAaCTHBIX 3aKOHOB;

I1P1.3

aHAM3UPOBaTh U OOBACHATH MEXAaHWYECKHE NpPOIECChl U
SBJICHUS, WCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKCHMS U 3aKOHBl MEXaHUKH
(OTHOCUTETBHOCTh MEXAHUYECKOTO ABMIKEHHS, (OPMYJbl KMHEMaTHKH
PaBHOYCKOPEHHOTO JABMKEHMs, TpeodpazoBaHus [ anuies A1 CKOpocTu
U IepeMEIlICHMs, 3aKOHbl HbIOTOHA, NPHUHLMI OTHOCUTEIBHOCTU
lNasnies, 3aKOH BCEMHPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUS UMITYJIbCa
U MEXaHWYECKOM SHEpruu, CBsI3b pPAaOOTHI CHUJIIBI C HW3MEHEHUEM
MEXaHUYECKON 3HEpPIruu, YCJIOBHS pPaBHOBECUS TBEPIOro Teja), MpHU
9TOM MCHOJIB30BaTh MaTE€MaTUYECKOE BBIPA)KCHHE 3aKOHOB, YKa3bIBaTh
yCIOBUSA TNPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: IpeoOpazoBaHUM
INanuies, BTOpOro u Tperbero 3ak0HOB HBIOTOHA, 3aKOHOB COXpaHEHUs
HMITYJIbCa U MEXAaHUYECKOW DHEPIUH, 3aKOHA BCEMUPHOI'O TATOTCHMUS,;

[1P1.4

aHaJ'II/ISI/IpOBaTI) nu O6’I>${CH$ITB TCIIJIOBBIC HpOIIGCCI)I n sABJICHUA,
I/ICHOJ'IBSYSI OCHOBHBIC ITOJIOKCHUS MOJ'IGKy.]'ISIpHO-KPIHCTPI‘IGCKOfI TGOpI/II/I
U 3aKOHBI MOJIEKYJIIpHOW (M3HMKH U TEPMOJUHAMHUKHU (CBSI3b J1aBICHUS
WJICATBHOTO Tra3a CcO CpeAHEd KHHETUYECKOW SHEpPruerd TEerIoBOro
JNBUKEHUSL U KOHLUEHTPALIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPBI
BEILIECTBA CO CPEIHEW KMHETHUYECKOM JHEPTUEN TEIUIOBOI'O JIBUKEHUS
€ro 4YacTHull, CBS3b JABJEHUS MWJACAIBHOTO Ta3a C KOHILEHTpauueu
MOJIEKYJI U €ro Temmeparypoil, ypaBHeHue MenpaeneeBa-Knaneiipona,
nemeﬁ 3aKOH TepMOJII/IHaMI/IKI/I, 3aK0OH COXpaHeHI/ISI 3Hepr1/m B
TEIUIOBBIX TIpoIleccax), MPHU OTOM HCIOIB30BATh MAaTEMAaTHYECKOE
BBIpa)KeHI/Ie 3aKOHOB, YKa3I)IBaTB yCJ'IOBI/IH HpI/IMeHI/IMOCTI/I ypaBHeHI/ISI
MenneneeBa-Knanenpona;

ITP1.5

AQHAIM3UPOBATH U OOBSICHATD JEKTPUUECKUE SBJICHHUS, UCIIONIb3YS
OCHOBHBIE TIOJIO’KEHUSI M 3aKOHBI ANEKTPOJAMHAMUKH (3aKOH COXpaHEHUS
AJEKTPUYECKOTO  3apsAna, 3akoH  KynoHa,  NOTEHIMaJIbHOCTbH
3JEKTPOCTATUUECKOTO TMOJIsI, MPUHIMI CYNEPHO3ULIUUA DIIEKTPUUECKHUX
TOJICH, TIPU STOM YKa3bIBasi YCJIOBHUSI MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKH BaXKHBIE COOTHOIIEHHUS: 3aKoHBI OMa I ydJacTka
menu W JUIs 3aMKHYTOM 3JIEKTpUYECKOW 1enu, 3akoH Jlxoyms-JIeHna,
npasmia Kupxroda, 3axonsl dapazes 1uist 31€KTpoIn3a);

I1P1.6

OIINChIBATh (1)I/I3I/I‘-IGCKI/IG nponecCcol U ABJICHUA, HWCIOJb3YA




BEJIMYUHBI: TIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, HMIYJbC Tela U
CUCTEMBI T€Jl, CHjla, MOMEHT CUJIbI, IaBJICHUE, IOTEHLUAIbHAsl SHEPrus,
KUHETHYECKAasi OSHEprusi, MeXaHWYecKass »dSHeprusi, padoTra CHIIBIL,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUJIa TSDKECTH, CWJIa YIPYTOCTH,
CWJIa TPEHHUS, MOIIHOCTb, HHEPrUsi B3aUMOJACUCTBUA Tena ¢ 3eMiéit
BONMM3M €€ TMOBEPXHOCTH, SHEPrus YHPYyroi aegopmainuul MpY>KUHBL,
KOJMYECTBO TEIUIOTHI, a0COJIOTHAs TeMmIeparypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSIS SHEPTUs H1eaTbHOI0 OJHOATOMHOIO rasa,
paboTra wuaeanbHOTO Ta3a, OTHOCUTENIbHAS BIIAKHOCTb  BO3/yXa,
KOA(QPHUIHUEHT MOJIE3HOTO JCHCTBHS MJICAIbHOTO TEIUIOBOTO JBUTATEIs;
NEKTPUYECKOE  10JIe,  HANpPsDKEHHOCTb  AJIEKTPUYECKOTO  IOJIf,
HaNpspKEHHOCTh I10JII TOYEYHOIO 3apsja WM 3apsDKEHHOro Iiapa B
BaKyyMe€ M B JUAJIEKTPUKE, MOTEHIHMAT DJIEKTPOCTATHYECKOIro MO,
pa3HOCTh TMOTEHLHUANOB, OSJEKTPOJABMXKYIAs CUJla, CHJIA TOKa,
HampspKeHHWEe, MOIIHOCTh TOKa, DJJEKTpHYeckas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHUBIIEHUE Yy4acTKa IeH C MOCIeJ0BaTEIbHBIM U
napajuiebHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO
I10JI1 KOHAEHCATOPa;

I1P1.7

OOBSICHATh OCOOCHHOCTH NPOTEKaHUS (PUIUYECKUX SBICHHM:
MEXaHUYECKOE JBIKEHHE, TEIUIOBOE BM)KCHHE 4YaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBecHe, OpOyHOBCKOe IBMKeHHE, uddy3us, ncnapenue,
KUTICHUE U KOHJCHCAIIUS, TUIaBICHUE
U KPUCTAJUIM3AllKs, HAIIPABIEHHOCTh TEIUIONEpeiauH, IEKTPU3aLUsI
TeJI, KBUMOTEHIIUAIBHOCTh TOBEPXHOCTH 3apsKEHHOTO ITPOBO/IHUKA,;

[1P1.8

MIPOBOJNTH HCCIEAOBAaHUE 3aBUCHUMOCTH OJIHOM (u3nyecKoit
BEJIMYUHBI OT JIPYTOM C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUM, IIPH 3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATH pE3YyJbTaThl IOJIYYEHHOMN
3aBUCUMOCTH (U3WYECKUX BEIUYMH B BHUJE TpapUKOB C Y4ETOM
aOCONIIOTHBIX ~ TOTpPEIIHOCTeH  W3MEpPEeHUH, JenaTb BBIBOJABI IO
pe3yibTaTaM UCCIIEI0BaHHUS;

ITP1.9

MIPOBOJIUTh KOCBEHHBbIE HM3MEpeHHs] (PU3MUYECKUX BEIWYMH, HpU
9TOM BBIOMpATh ONTHUMAJbHBIM METOJ HW3MEPEHHs, OLEHUBATh
a0COIOTHBIE M OTHOCUTENbHBIE MOTPEHUIHOCTU NPSMBIX U KOCBEHHBIX
WU3MEPEHHUI;

I1P1.10

MIPOBOJIUTH ONBITHI 110 MPOBEPKE MPEIIOKEHHON THIIOTE3BI:
IUTAHUPOBATh HKCIEPUMEHT, COOUPATh HKCIEPUMEHTANBHYIO YCTaHOBKY,
AQHAJIM3UPOBATh IOJIyYCHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce
[IPEMIOKEHHOU TUITOTESBI;

I1P1.11

coOnrofaTh IMpaBwia O€30MacHOr0 TpyJda MpU MPOBEACHHUU
UCCIIEIOBaHUM B paMKax Y4eOHOTO OHKCIIEpHMEHTa, MpakTHKymMa U
y4eOHO-HCCIIENIOBATEIbCKO W TMPOEKTHOW  NESATENBHOCTH €
UCTIOIb30BaHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB H  Ja0OpaTOPHOTO
000pya0BaHNUS;

[1P1.12

pelaTh pacy€THbIE 3a/1a4d C SIBHO 3aJIaHHOM M HESIBHO 3aIaHHOM
(bU3MYECKON MOJENbI0: HA OCHOBAHUM aHAIH3a YCIOBHS 0OOCHOBBIBATH




BBIOOp (u3mUeckold MonenH, OTBEYarIIeld TpeOoBaHWSIM 3a7aud,
OPUMEHSTh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThl
(GUBHYECKUX TEOpUN TPU WCIOIH30BAHUM MAaTEMaTHYECKHX METOOB
pelieHuss 3ajad, MPOBOJUTH PACYETHl HA OCHOBAHUU HWMEIOIIMXCS
JAHHBIX, AHAJTU3UPOBATh PE3yJIbTaThl MW KOPPEKTHPOBATh METObI
peIIeHUs ¢ YYETOM HOJYyYEHHBIX Pe3ysIbTaTOB;

I1P1.13

pelaTh Ka4eCTBEHHbIE 3a7jauy, TPeOyIoIe NIPUMEHEHHs 3HaHUH
U3 pa3HBIX pa3lesoB Kypca (U3MKH, a TAKKe MHTETpallii 3HAHUN U3
Apyrux nIpcamMEToB CCTCCTBCHHO-HAYYHOI'0O  IUKJIA: BBICTPANBATb
JIOTUYECKYI0 LENOYKY PpACCYXKACHUN C HCIOJIb30BAHUEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH M (PU3MUECKUX SBICHUM;

[1P1.14

HCIIOJIB30BAaThb TEOPETUYECCKHUC 3HaHHUA JJIA 00BACHEHHUS
OCHOBHBIX IIPUHLUIIOB pa6OTBI HU3MCPUTCIIbHBIX HpI/I60pOB,
TCXHHUYCCKHUX YCTpOﬁCTB N TCXHOJIOTHYCCKHX ITPOLECCOB;

I1P1.15

NPUBOANTH TPHUMEPHl BKJIAJa POCCHHCKHX M 3apyOeHBIX
Y4EHBIX-QU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHWE NIPOIECCOB
OKpYKaIoIIEero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

I1P1.16

aHAJIM3UpPOBAaTh M  OICHUBATh TIOCIEJACTBUA OBITOBOM U
MIPOM3BOICTBEHHOMN eITEIbHOCTH YyeJI0OBEKa, CBSI3aHHOM c
(DU3UYECKUMHU TIPOLIECCAMM, C TIO3UIIUKA DKOJIOTHYECKON 0e30MacHOCTH,
MPEACTABICHUH O palMOHAIBHOM THPUPOJIOIOIB30BAHUM, a TaKKe
pa3yMHOM UCHOJB30BaHUU JIOCTHIKEHUH HAyKHM W TEXHOJOTUH s
JATBHENIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

I1P1.17

MPUMEHATh Ppa3JInyHble CMOCcOOBl paboThl ¢ uHpOpMaluen
(U3MYECKOTO  COJEp’KaHUs €  HUCIHOJb30BAaHHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbBIE
WH(OpPMALIMOHHBIE  TEXHOJOTMHM JUIsl  TOWCKa, TepepaboTku U
MpenbsSBIeHUS y4eOHOW W HAy4HO-TIONMYJSpHOW  MH(OpMAIHH,
CTPYKTYpUPOBAHUS M HWHTEPIIPETallMd HHPOPMAINH, TOTYYECHHOU H3
pa3IMYHBIX HCTOYHHMKOB, KPUTHUYECKH AaHAIM3UPOBATh MOJIYyYAEMYIO
nH(OPMALIMI0O M OLEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLUXCSd 3HaHMM, TaKk W HA OCHOBE aHalu3a HCTOYHUKA
nH(popMaLuu;

I1P1.18

MNPOABJIATH OPraHU3AlIMOHHBIC KW  IMO3HABATCJIIBHBIC YMCHUA
CaMOCTOATCIIBHOI'O HpHOGpCTCHI/IH HOBBIX 3HaHUM B mponecce
BBIITOJIHCHHS ITPOCKTHBIX U qu6H0- HNCCICO0BATCIIbCKUX pa60T;

I1P1.19

paboTaTh B TpYIIE C HCHOJHEHUEM pAa3JIMYHBIX COIMAIBHBIX
poJieli, IUTaHHPOBaTh pabOTy TPYyMIbl, PAMOHAIBHO pacHpenesiTh
NesITeNIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, OLIEHUBATh BKJIAJ KaXJI0Tr0O
U3 YYaCTHUKOB IPYMIIbl B pELIEHHE pacCMaTPUBAEMOM MPOOIIEMBI;

I1P1.20

OpOSIBJIATh ~ MOTHBAIMIO K Oyaymed  npodeccHoHaIbHOM
JESITeIbHOCTH MO CHEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

I1P1.21

MOHUMAaTh POJIb (PU3UKU B DKOHOMHUYECKOH, TEXHOJIOTHUECKOMH,
COLIMAJILHOW M JITHUYECKOW cdepax NeATeNbHOCTH YeJIOBeKa, POJb M
MecTo (HU3MKKM B COBPEMEHHOW HAydyHOW KapTUHE MHUpPa, POib




aCTPOHOMHUHU B IPAKTUYECKOM NEATEIBHOCTU YEJIOBEKA M JalbHEHIIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHHE OIIUCATENIbHOM,
CHCTEMaTU3HUPYIONIEH, OOBSICHUTEIBHOW U MPOTHOCTHYECKON (DYHKUIUI
¢u3nveckoil TeopHHM - DIEKTPOAMHAMHKH, CIECHUAIBHOM TEeopuu
OTHOCUTEJIBHOCTH, KBAHTOBOM (DU3MKH, POJIb (U3UYECKOM Teopuu B
(GbopMHpPOBaHUU MPEICTABICHUNA O (PU3NYECKOM KapTHHE MHUpPA, MECTO
¢u3nyeckoil KapTuHbl MHUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEICTaBICHUN O IPUPOJE;

I1P1.22

pa3nuyath yCIOBUS MPUMEHUMOCTH MOAENEH (QU3HUYECKUX Tel U
IIPOLIECCOB  (SIBJIEHUI): OJHOPOJHOE 3JIEKTPUUECKOE U OJHOPOAHOE
MarHuTHOE TMOJsl, TapMOHMYECKHME KOJeOaHMs, MaTeMaTHUYeCKUI
MasTHUK, UJCAIbHBIA TMPYXUHHBIA MasTHUK, TAPMOHMYECKHE BOJIHBI,
ujeanbHbl KoJeOaTenbHbIH KOHTYP, TOHKas JHMH3a, MOJENed aToMa,
aTOMHOTO Sipa U KBAHTOBOM MOJIEJIM CBETA;

I1P1.23

paznuyath  ycioBus  (TpaHHUIBl, 00JIacTH) NPUMEHHUMOCTH
bu3nIecKuxX 3aKOHOB, MMOHUMAaTh BCEOOIIMIA XapakTep
byHIaMEHTAIBHBIX 3aKOHOB W  OTPAHUYEHHOCTh  MCIOJIb30BAHUS
YACTHBIX 3aKOHOB;

I1P1.24

AQHAJIM3UPOBATh U OOBSCHITH AJIEKTPOMArHUTHBIE IMPOLIECCH U
SBJICHUS,  MCIIOJB3Yysl ~ OCHOBHBIE  IIOJIOKEHHSI M 3aKOHBI
JIEKTPOJUHAMUKHA U CIELUATbHOW TEOPHUH OTHOCUTEIBHOCTH (3aKOH
COXpaHEHMsl 3JIEKTPUYECKOro 3apsaa, cuwia Ammepa, cuia JlopeHna,
3aKOH QJIEKTPOMArHUTHOM WHAyKuuu, npaBwio Jlenma, cesazp O/IC
CaMOMHAYKIUM B DJEMEHTE OJIIEKTPUUECKONW LENH CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa, IIOCTYJaTbl  CIEUHUAJIbHOW  TEOpUU
OTHOCHUTENIbHOCTH DUHIITENHA);

ITP1.25

aHAJM3UPOBaTh U OOBSACHATH KBAaHTOBBIE HPOLIECCHl U SBICHHUS,
UCTIOJIb3Y$ MOJIOKEHUS KBAaHTOBOU (pM3MKH (YpaBHEHUE DUHINTEHHA 115
doroaddexra, mepBblii U BTOpoil mocTynarel bopa, mpuHIMD
COOTHOILIEHUSI HeompeaeneHHocTel ['eif3eHOepra, 3aKOHbI COXpaHEHMS
3apsI0BOr0 M MacCOBOT'O YKCEII U DHEPTUU B SACPHBIX PEAKLHUAX, 3aKOH
PaIuOaKTUBHOTO pacraja);

I1P1.26

OMHUCHIBaTh (U3UYECKHUE TIPOLIECCHl W  SBJICHHS, WCIOJIb3Ys
BEITMYUHBI:  HANPSDKEHHOCTh  DJIEKTPUYECKOTO  TOJSI,  TOTEHIIHAI
ANEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAS
CWJIa, MHAYKIMS MarHUTHOTO TIOJIS, MAarHUTHBIA TOTOK, cuia Amrepa,
WHAYKTUBHOCTb, OJJIEKTPOJBIDKYIIAS CHJIA CAMOWHIYKIIMH, DSHEPrus
MAarHUTHOTO TMOJsl MPOBOAHUKA C TOKOM, PEISTUBUCTCKUN HMIYJIbC,
MOJIHAsI DHEPrHs, SHEPIrHsl TMOKOs CBOOOJHOW YACTHIIBI, DHEPTUS U
UMIyJbC (POTOHA, MACCOBOE YHMCIIO U 3aps[l sApa, SHEPTUS CBS3H s/1pa;

I1P1.27

OOBSCHATHP OCOOEHHOCTH MPOTEKaHUS (U3NMUECKUX SIBICHMIA:
AJIEKTPOMAarHUTHAS WHTYKITHS, CaMOUWH/TyKITHS, pe30HaHC,
uHTEephepeHIMs BOJIH, IU(QPaKIMs, AUCIEPCUs, MOJHOE BHYTpPEHHEE
oTpakeHue, ¢GorosnexTpudeckuii 3¢pdext (porordpdexr), anpda- u
Oera-pacmansl sAep, raMma-usiaydeHue sjaep, (Hu3ndeckue MPUHIUIBI




CIICKTPAJIbHOT'O aHaJIn3a U pa60T1>1 Jla3cpa;

I1P1.28

ONpENEATh  HaIpaBlICHUE MHAYKIUMM  MarHUTHOIO  IIOJIA
IIPOBOJHMKA C TOKOM, CUiibl Amnepa u cuiibl JlopeHna;

I1P1.29

CTPOUTH I/I306pa}K€HI/Ie, Co3aaBacMoO€ IIJIOCKUM 3€pPKaJIoM, TOHKOH
J'IPIH3OI>1, N paCCUUTBIBATH €T'0 XapaKTCPUCTUKHU,

I1P1.30

MPUMEHATh OCHOBOIOJIATAIOIIME ACTPOHOMUYECKUE TOHSTHSA,
TEOPUU W 3aKOHBI JJIs aHanu3a U OOBSCHEHUS (DU3MUECKUX TPOIECCOB,
MPOUCXOJSIINX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKTaJaKTUUECKOU
cpelie; ABIKEeHUsT HeOSCHBIX TeJ, YBOJIIONNHU 3BE3/ U BeeneHHo;

I1P1.31

MIPOBOJUTH UCCIIEOBAHNUE 3aBUCUMOCTEH (PH3NIECKIX BEITUYHH C
UCIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH, MpPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJIbTaThl MOJIYYEHHOH 3aBUCUMOCTHU
buznyecKux BENIWYMH B BHUAE TIpadukoB ¢ y4ETOM abOCOMIOTHBIX
MOTPEIIHOCTe  W3MEpPEeHHH, JenaTh BBIBOJABI IO  pe3ylbTaTam
UCCJICIOBAHMS;

I1P1.32

MPOBOJIUTh KOCBEHHBIE U3MEpPEHUs] (U3MUECKUX BEJIMYUH, MPHU
9TOM BBIOMpPATh ONTHMAIBHBIA METOJ W3MEPCHHS, OICHUBATh
a0COIOTHBIE M OTHOCUTENbHBIE TMOTPEUTHOCTH NPSMBIX U KOCBEHHBIX
U3MEPEHU;

IT1P1.33

MPOBOJIUTH ONBITHl IO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI:
IUTAHUPOBATh SKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
AQHAJIM3UPOBATh MOJYYEHHBIE PE3yJbTaThl U JElaTh BBIBOJ O CTaTyce
MPEIJI0KEHHON TUIIOTE3bI;

I1P1.34

ONKUCBIBATH METOJbl TOJYYEHHUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM;

ITP1.35

coOnrofaTh TMpaBWia O€30MacHOrO TpyJda MpU TMPOBEACHUU
UCCIIEIOBAaHUM B paMKax Y4eOHOTO OKCIIEPHMEHTa, MpakTUKymMa |
y4e0HO-UCCIEeIOBATENIbCKOH M TMPOEKTHOW  AESITENbHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTENIbHBIX  YCTPOHCTB U  1a00paTOpHOTO
000py1I0BaHMUS;

I1P1.36

pelarh pacy€THbIE 33/1a4d C SIBHO 3aJIaHHOM M HESIBHO 3aIaHHOM
¢dbu3nuecKkoil MOJENbI0: Ha OCHOBAaHWM aHalW3a YCJIOBHUS BHIOHMPAThH
¢dbu3nueckue MoJenH, OTBeyarolue TPeOOBAHUAM 3a/ayH, MPUMEHSITh
(hopMyIIbI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJAThl PU3NIECKUX TEOPUit
IPY HKCMOJIb30BAHUM MATEMATHYECKHMX METOJOB pELICHUS 3ajaady,
NpPOBOJUTh  pacuy€Tbl HA  OCHOBAHMM  HWMEIOIIUXCA  JIAHHBIX,
AHAJIM3UPOBATh PE3yJIbTaThl W KOPPEKTUPOBATH METOJIbI PEHICHUS C
YUYETOM TMOJTYUYEHHBIX PE3YyJIbTaTOB;

I1P1.37

peliaTh KauecTBEHHbIE 3aJaui, TpeOyIole NPUMEHEHNs 3HaHUI
U3 pasHbIX pa3lesioB Kypca (U3MKM, a TaKKe MHTErpaly 3HAHUU M3
APYTUX IpEeAMETOB €CTECTBEHHO-HAYy4YHOIO LIMKJA: BBICTPAaUBATH
JIOTUYECKYIO LEMOYKY PACCYXKIACHUH C MCIOJb30BAHUEM M3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBICHUM;

I1P1.38

WCIIOJIb30BaTh  TEOPETHYECKHE 3HAHWUS U1l OOBSICHEHUS
OCHOBHBIX  MPHUHIMIIOB  pabOThl  M3MEPUTEIbHBIX  MPHUOOPOB,




TCXHHUYCCKHUX yCTpOfICTB 1 TCXHOJIOTHYCCKUX ITPOLCCCOB;

I1P1.39 NPUBOAMTH TPHUMEPHl BKIAJa POCCHUHCKUX U 3apyOeKHBIX
yu€HBIX-(OU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB
OKpYKaroIllero Mupa, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

I1P1.40 aHAJIM3UPOBAaTh M  OICHWUBATH IOCICJACTBHUSI  OBITOBOM |
MTPOM3BOJICTBEHHOH JEATEIHPHOCTH YEJIOBEKA, CBSI3aHHOM ¢ (PM3UYECKUMU
MpoIeccamMu, ¢ IMO3UITUI IKOJOTUYECKON O0€30IMacHOCTH, MPECTaBICHUN
0 palMOHAILHOM  TPUPOJONOIB30BAHUHM, a TaKKe pPasyMHOM
HCMOJIb30BAHUM JTOCTMKEHUN HAYKM M TEXHOJOTHM Uil JAJIbHEHIIEro
Pa3BUTHUS YEIIOBEYECKOTO OOIIECTBA;

I1P1.41 MPUMEHATh PAa3IMYHbIE CIOCOOBI pPaboThl ¢ uHpOpMaruen
(GU3NYECKOTO  COAEp)KaHUS C  KCIOJB30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHMA, TIPH 3TOM UCIIOJIb30BaTh COBPEMEHHbBIE
WHPOPMAIIMOHHBIC  TEXHOJIOTUM  JUIsl  TOMCKa, MepepadOTKh U
NpeabsABICHUS  y4eOHOM W HAY4YHO-TIOMYJSApHOH  mHpopmammu,
CTPYKTYpUPOBAHHSI W HMHTEPIpPETAUi WH(OPMALNU, TOTYYCHHOH W3
Pa3IMYHBIX HWCTOYHUKOB, KPHUTUYCCKH aHAIU3UPOBATH IOIYIaCMYIO
nH(OpPMALIMI0O ¥ OICHWBAaTh €€ JIOCTOBEPHOCTh Kak Ha OCHOBE
UMEIOIUXCS 3HAaHWK, TaKk ©W HAa OCHOBE aHajgn3a HWCTOYHHUKA
nHpopManuu;

I1P1.42 MPOSIBIIATH OpraHU3aIMOHHbBIC u [M03HAaBaTeIbHbIE YMEHHUS
CaMOCTOSITEIILHOTO

MIPHOOPETEHUST HOBBIX 3HAHHUI B MTPOIIECCE BBITOJIHCHUS TPOSKTHBIX U
y4eOHO-UCCIIeI0BATENLCKUX padoT;

I1P1.43 paboTath B TpymNIe C HUCHOJHEHHEM pPa3IUYHBIX COIHATbHBIX
poJiei, TUTaHUpPOBaTH PAOOTy TPYIIBI, PAIMOHAIBHO PpaCIPEACATh
JeATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, OLIEHUBATh BKJIAJ KaX10T0
U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIIEMBI;

[1P1.44 MpOSBIATh MOTHBallMI0O K Oyaymeidl  mpodeccnoHanbHOM

JESITEIbHOCTH 110 CIIEHHUATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOPUIISL.




Ocoboe 3HaveHHWE mJIs1 TOATOTOBKM OOydaromuxcs K Oyaymed mpodeccHoHaTbHON
JESTEIIbHOCTH UMEET U3ydeHue yueOHoro mpeamMera « Pusuka» npu GOpMUPOBAHUHU U PA3BUTHH
obmux (manee — OK) u npodeccnonanpabix (manee — [1K) komneTeHIMN MO CHEUAIBHOCTH
18.02.12 TexHoJIOrUsl aHAIUTUYECKOTO KOHTPOJISI XUMHUUECKUX COSMHEHUN |

Konx OK wu | HammenoBanue OK u IIK (B coorBerctBun ¢ ®I'OC CIIO mo crnenuaabHOCTH

[IK 18.02.12 TexHOI0THs aHATUTUYECKOTO KOHTPOJISI XUMHUYECKUX COETUHEHUI

OKO01 Bri0upats criocoOsl pernenHus 3a1a4 npoQecCHOHATEHON e TeTbHOCTH TPUMEHUTEIHHO
K Pa3JIMIHBIM KOHTEKCTaM;

0K 02 Hcnonb30BaTh COBpEeMEHHBIE CPE/ICTBA TOMCKA, aHAJIM3a U UHTEPIIpETALlUN

nH(pOpMaIuU 1 MHGOPMAIIMOHHBIC TEXHOJIOTUY JUTsI BRITIOJTHCHHMS 33144
po(eCcCHOHATBHON IS TEIIbHOCTH;

OK 03 [ImarupOoBaTh M PEATM30BBIBATh COOCTBEHHOE MPOYPECCHOHATLHOE W THTHOCTHOE
pa3BUTHE, IPEANPHHIMATENBCKYIO AeSITETFHOCTH B MPodecCnoHaIbHOU cdepe,
WCIIOJIb30BaTh 3HAHMS 10 (PUHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX

CUTYyauusx;

OK 04 D¢ deKkTuBHO B3anMOAEHCTBOBATh M padOTAaTh B KOJUICKTHUBE U KOMAH/IE;

OK 05 OcCymiecTBIATh YCTHYIO U MICbMEHHYIO KOMMYHHUKAITUIO HA TOCYIaPCTBEHHOM SI3bIKE
Poccuiickoii deaepannu ¢ yaeToMm 0cOOEHHOCTEH COIMAIBHOTO U KYJIBTYPHOT'O
KOHTEKCTa,

OK 06 [IposiBIATH rpak IaHCKO-NIATPUOTUYECKYIO MTO3ULIUIO, JEMOHCTPUPOBATH OCO3HAHHOE

MOBE/ICHNE Ha OCHOBE TPAJMIIMOHHBIX 00IICUEIOBEYCCKIX IICHHOCTEH, B TOM YHCIIE C
Y4E€TOM TapMOHH3AINH MEKHANMOHAIBFHBIX U MEXPEIUTHO3HBIX OTHOIIICHUH,
MIPUMEHATH CTAH/IAPThl AHTUKOPPYIIIIMOHHOTO TOBEACHUS;

OK 07 CoelicTBOBaTh COXPAHCHUIO OKPYIKAIOILEH CPeIbl, PECYPCOCOCPEIKEHUIO, IPUMEHSTh
3HaHMsI 00 U3MEHEHUH KIIMMaTa, IPUHIIMUITEI OEPEKIUBOTO POU3BOACTBA, YPPEKTHBHO
JIECTBOBATh B UPE3BbIUAHBIX CUTYALUsIX;

OK 08 Hcmonb30Bath cpencTBa pu3NUecKoil KyJIbTypbl JUISL COXPAHEHUS U YKPEIUICHHS
3I0pOBBS B IpOLECCe MPOGECCHOHATBHOI IS TENFHOCTH U MOAACPKAHUS
HE0OXOIMMOT0 YPOBHS (DM3UYECKOM MOrOTOBICHHOCTH;

OK 09 [Tonp3oBarTkcs npodeccnoHANbHON JOKYMEHTALMEH Ha FrOCY JapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

K 1.1. OreHnBaTh COOTBETCTBUE METOIUKH 3a/1auaM aHAJIM3a 10 JUANa30Hy U3MEPSIEMBIX
3HAYEHUH U TOUHOCTH.

IIK 1.2. Bri6upats onTuManibHBIC METOIBI aHAIHA3A.

IK 2.1. OO0cy)KUBaTh M SKCILTyaTUPOBATh Ja00opaTopHOE 000pYI0BaHKE, UCTIHITATEILHOS
000pYZOBaHHE U CPEJCTBA M3MEPCHHS XUMHUKO-aHAJMTUUYECKUX JTa00PATOPHH.

K 2.2. [IpoBOIWTH KaUEeCTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3 HEOPTaHUYECKUX U
OpPTraHMYECKHX BEIIECTB XUMHUUECKUMH U (PH3UKO-XUMHUYECKIMH METOJAMH.

IIK 2.3. [IpoBoauTE METPOIOTHYECKYIO 00pabOTKY Pe3yIbTaTOB aHAITU30B.

TIK 3.1. [1marnpoBaTh M OPraHU30BBIBATH PA0OTY B COOTBETCTBUH CO CTaHAAPTaAMHU
MPENPUSITHSL, MEXKTYHAPOJIHBIMU CTAHJIAPTAMHK U JIPYTUM TPEOOBAHUSIMH.

TIK 3.2. OpraHu3oBbIBaTh O€30MIACHBIE YCIOBHS IPOLIECCOB U IPOU3BOICTRA.

TIK 3.3. AHanu3upoBaTh NPOU3BOACTBEHHYIO AEATENLHOCTD J1a00OPaTOPUH U OLICHUBATD

9KOHOMHYECKYIO () (HEKTHBHOCTD PabOTHI.




3. CTPYKTYPA U COAEP KAHUE OBIHIEOBPA3OBATEJIBHOI'O YYHEBHOI'O
INPEAMETA

3.1. O0beM y4eOHOTr0 nmpeaMeTa U BUAbI y4eOHOH padoThI

Bup yueOHoii paboTbl O0bem B yacax
O0BbEéM y4yeOHBIX 4acoB 00pa3oBaTeIbHOM IPOrPaMMBbI 160
'Y4eOHbIe 3aHATHSI BO B3aMMO/IeiiCTBHH € IIpenojasBaresieM (Bcero) 160
B TOM 4HcCJIe:
TEOPETHUYECCKUE 3aHITHS 110
MPAKTUYECKHUE 3aHITHS 50

1. OcHoBHOe coep:KaHue

B TOM YHCJIC:

TEOPETUUECKHUE 3aAHATUS 82

MIPaKTUYECKHUE 3aHITUSI 32

2. IlpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COeP KAHNE
(coaep:kaHue MPUKJIATHOTO MOAYJISA)

B TOM YHCJIC:

TEOPETHUUECKUE 3aHITHUS 28

MPaKTUYECKHUE 3aHATH 18

IIpomexyTounas arrecTaums B popMme U PepeHInpOBAHHOTO 3a4eTa




3.2. TemaTuueckoe IJIAHUPOBAHUEC U COACPKAHUEC oﬁmeoﬁpasoBaTenbﬂoro yqeﬁﬂoro npeamMera «Puzukar»

CrniocoObl n3MepeHus: GU3NYECKUX BEIUYMH (aHAJIOTOBbIE UM IU(POBHIE MU3MEPUTEIbHBIE
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gpu3NYECKUX BETUUYHUH (aOCONIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (pU3NUECKUX SIBJICHUN U IMpolieccoB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPAOE TEJO, UJIANIbHAS )KUIKOCTh, NIEAJIBHBIN a3, TOUEUHbIN 3apsan). I unoresa. dusnveckuii
3aKOH, I'PaHUIIBl €r0 IPUMEHUMOCTH. PU3NUECKas TEOPUS.

Pore 1 MecTto GU3MKKM B (OPMHPOBAHUU COBPEMEHHOM Hay4YHOH KapTHHBI MHpa, B MPAKTUYECKOH
NESATENBHOCTH JIFOEH.

JlaGopaTtopHas padora Nel

HaumeHoBaHue c 6 06 ®opmupyembie
pa3gencs u Tem ofepxaHue yuebHoro matepuana (0CHoBHOE K I'IpOd)ECCVIOHaJIbHE)-OpMEHTMpOBaHHoe), BEM 4acoB KOMMETEHLUM
nabopartopHble U NpaKTMYeCKMe 3aHATUA, NPUKNASHON MOAYNb
1 4
2 3
OcHOBHOE coJiepKaHue
Paznen 1. Hay4yHblit MeTO TO3HAHUS TIPUPO/IBI.
Bsenenue
OcHOBHOe co/iep:KaHue OK 01
OK 03
Teopernueckoe copepxanue OK 04
Pu3zuka - (QyHIaMeHTAJIbHAasd Hayka o npupoae. HayyHblii MeTo] MNMO3HAHMA H 2 OK 05
METOAbI UCCJICI0BAHUA (PU3HYECKUX SABJICHUM. IIK 1.1-1.3
DKCIepUMEHT U TEOpUs B Mpollecce Mo3HaHUS MpupoAsl. HabmrogeHne u 3KCrepuMeHT B K 2.1-2.3
(1)I/I3I/IKC. HK 3. 1'3.3




HN3mepeHue cujibl TOKAa M HANPSKeHWs] B LeNU MOCTOSTHHOIO TOKAa NMPH MOMOLIM
AHAJIOTOBBIX U UHU(POBBIX H3MEPUTEJbHBLIX NPUOOPOB (BOJLTMETPA M aMIlepMeTpa)
IIpumepsbl n3MepeHus PU3UYECKUX BEJTUIHH.

Pa3zgesa 2 MexaHnuka

Tema 2.1.

Kunemaruka.

OcHoOBHOE coiep:KaHue

TeopeaneCKoe oﬁyqe}me

Mexanun4yeckoe aBuakeHne. OTHOCUTEIbHOCTh MeXaHMYeCKOro Au:keHus. Cucrema
orcuéra. [Ipsimasi u oOpaTHas 3a1a41 MEXaHHUKH.

Pannyc-BekTOp MaTepuaJIbHON TOYKH, €TI0 IIPOCKIMU HA OCH CUCTEMBI KOOPIUHAT.
Tpaexropus.

Ilepememenue, CKOPOCTh (CPeHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOPEHHe
MaTepHAJbHOH TOYKHM, HMX TMPOEKIUM HA OCH cHucTeMbl KoopauHat. CioxeHue
NnepeMeleHNH U CI0KeHNe CKOPOCTeil.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NMPSMOJIMHENHOE JBM)KEHUE. 3aBUCUMOCTb KOOPJIHHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUaTbHON TOYKU OT BPEMEHH U UX TPpadUKu.

CBoOognoe majeHue. YckopeHue cBOOOJHOro mnajaeHusi. JIBuikeHue Teia,
OpOILIEHHOr0 MO YIVIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH M YCKOpPEHUs
MaTepuaIbHOW TOUYKU OT BPEMEHH U UX TpapUKH.

KpuBonuneiiHoe nBuxkeHue. JIBHKeHHE MATEePHAJIbLHOW TOYKH 10 OKPYKHOCTH.
VYrnoBas u nuHelHass ckopocTh. Ilepuox u wacrora oOpamenus. LleHTpocTpemutensHoe
(HOpMaJIbHOE), KacaTesIbHOE (TaHMCHIIMAIBHOE) U MTOJIHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: CHUIAOMETP, JBUKEHUE
CHaps10B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepejaul, CKOPOCTHbIE TU(THI.

JdemoHcTpanmnu.

Mopenb cucteMsl OTCUETA, UILTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

Croco05bI McCaeI0BaHus IBUKEHUM.

NnnrocTpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue ABUKCHHM ¢ UCTIOTB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKECHHOM IPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpOmEeHHOT0 MO YTIOM K TOPU30HTY M TOPU30HTAIBHO.

Hamnpasinenue ckOpoCTH IpU JBUKEHUU 110 OKPYKHOCTH.

OK 01
OK 03
OK 04
OK 05
MK 1.1-1.3
K 2.1-2.3
MK 3.1-3.3




[IpeoOpazoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.
CpaBHeHue myTel, TpaeKTOpUH, CKOPOCTEN ABMXKEHUS OJHOTO M TOTO e Tejla B Pa3HbIX
CUCTEMax OTCYETA.

JlaGopaTopHas padora Ne2

HN3yyenue HepaBHOMEPHOIO /JABMIKEHHMS C LeJbI0 ONpeJdeJeHUs] MIHOBEHHOH CKOPOCTH.
HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBH)KCHHUH.

HccnenoBanue 3aBUCUMOCTH N€pHO/Ia 00palleHNs] KOHUYECKOT'0 MasTHUKA OT €ro IapaMeTpoB.
HN3mepenne yckopenusi cBOOOAHOrO nmajaeHusi. VMismepenue yCcKOpeHHs NP NPSAMOJUHEHHOM
PaBHOYCKOPEHHOM JIBHJKEHUU 110 HAKJIOHHOM INIOCKOCTH.

HN3yuyenne nBMKeHHMs Tesia, OPOLIEHHOI0 TOPU3OHTAJIBbHO. V3yueHue ABMXKEHUS Tena IIOo
oKkpykHOcTU. [IpoBepka rumore3sl O MPAMOM MPONOPLUHUOHAIBHOM 3aBUCUMOCTH MEXAY
JAJIBHOCTBIO IIOJIETA U HAYAJIbHOM CKOPOCTBIO TEJa.

Tema 2.2.
JmHaMuka

OcHoBHOE coacpkaHue

TeopeTrnyeckoe o0yueHue

IlepBbiii  3axkoH Hbrorona. HWHepumaabHble cucTeMbl orcuéra. [lpuHnmn
oTHOocuTenbHOCTH ["anunes. HennepuuanpHble cucteMbl 0TCUETA (ONIpeieNiEeHUE, IPUMEPHI).

Macca Tena. Cuua. [IpuHnun cynepno3sunyu cuil.

Bropoii 3akon HeoToHa /1711 MaTepUaJIbHOW TOYKHU.

Tpernii 3axkon HeroToHa 111 MaTepuaabHbIX TOYEK.

3aKOH BCEMHUPHOTI0 TATOTeHHUsI. DKBUBAJIEHTHOCTh IPABUTALlMOHHON U MHEPTHON MacCBhl.

Cuna TskecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO TMAaJeHHs OT BBICOTHI HaJ
MOBEPXHOCThIO IUIAHETHl W OT Teorpaduyeckoid MUPOTHL. [IBukKeHHEe HEOECHBIX Tell U HUX
cinyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akon I'yka. Bec Tesia. Bec Tena, IBIKYIIETOCs ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuiia TpeHHMsI CKOJIbKEHUSI M CWJIA TPEHHUS IOKOS.
Koa¢gduument tpenus. Cuna conpoTUBIECHUS NPU JBHKEHUU Teja B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEILHOTO ABUKCHUS.

JaBnenue. 'mapocratnueckoe nasinenue. Cuia Apxumena.




TexHuuyeckue yCTpPOWCTBA W  TEXHOJOTMYECKHUE TMPOIECChl:  MOMALIUITHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JdemMoHcTpaumu.

Habmtoienue 1BH>KEHUs Tell B MHEPLHUAIBHBIX M HEMHEPIHAIBHBIX CUCTEMax OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenue nByXx HHJIMHIIPOB WK MIAPOB PA3HOU MACCHI C OJJMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO
HEMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHuE paBHOACHUCTBYIOLIECH MPUIOKEHHBIX K TE€IY CUJI C IPOU3BEIEHUEM MacChl Tela Ha €ro
YCKOpEHUE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3yJIbTATE B3aUMOACHCTBUSA TE.

W3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MaJICHUU.

[lenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS TTOKOS, KaUE€HUS U CKOJIBKCHUSI.

JlabopaTopnasi pabora Ne3

HN3mepenne paBHoAeiicTBYIONIEH CHJI PH IBHKEHUH OPYyCKAa 10 HAKJIOHHOM IJIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpYyCKa MO0 HAKJIOHHOH MJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT ero Macchl. MccnenoBanue IBUKEHNs OpycKa M0 HaKJIOHHOM IIIOCKOCTH €
NepPEMEHHBIM KO3 (UIIEHTOM TPEHUS.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHUX B NPYKHHE U
pe3rnHOBOM 00pa3iue, 0T uX aedopMainuu.

W3ydeHue BUKEHHS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepes JIErkuit
OJIOK.

N3mepenne kodduitnerTa TpeHus 1o BEJIMYMHE yriIoBoro koddduinenta 3asucumoctu F,p(N).
N3y4yenne qBUKEHNS Ipy3a HA BaJLy C TPEHUEM.

Tema 2.3. OCHOBHOE coiep/KaHne

Craruka TBEpIOTO
rena Teoperudeckoe o0yueHue




A0cooTHO TBEpaoe Teno. IlocTynareqbHOe M BpamarTe/ibHOE JBHKEHHEe TBEPAOIro
Tes1a. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaiieHus. [lnedo cumbl. Cioxenue cui, TpuiIoKEeHHBIX
K TBEpaoMy Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECUsI TBEPAOTO Tea.

YcroitunBoe, HEyCTOMYHMBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peméryaTble KOHCTPYKIUH.

JdemoHcTpaumnu.

VYcioBus paBHOBECHS.

Buns! paBHOBecHs.

Y4eHnuecKkui IKCIIEPUMEHT, J1a0opaTOpHbIE PabOThHI, MPAKTUKYM.

HccnenoBanue ycnoBuii paBHOBECUS TBEPJOTO TEJA, UMEIOIIETO OCh BPALEHHUS.

KoHctpynpoBanye KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHue ycTOMUMBOCTH TBEPAOTO TeJa, UMEIOILETO IUIOMIA/lb OMOPHI.

JlabopaTopHas padora Ned

HccaenoBanue yca0Buii paBHOBECHS] TBEPAOIO TeJia, HMEKIIEro 0Ch BPAILLlEHUS.
KoHctpynpoBanye KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.
N3yueHne ycTOMUMBOCTH TBEPAOTO TeJa, UMEIOIIETO IUIOMIA/lb OMOPHI.

Tema 2.4.

3aKoHBI
COXpaHEHUs B
MEXaHUKE.

OcHoBHOE€ coacpkaHue

Teoperuyeckoe o0yueHue

HNMnyiabc MarepuadbHOM TOYKH, CHCTeMbl MaTepHMaJbHbIX TO4YeK. [leHTp Macc
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. TeopeMa 0 ABHKEHUU LIEHTPa Macc.

HMnyibe cuiibl 1 H3MEHEHHE HMITYJIbCa TeJla.

3aKOH cOXpaHeHHs MMITYJIbCA.

PeakTuBHOE ABHKEHHE.

MomeHT ummynbca MaTrepuanbHONM TOUYkM. IlpencraBieHuMe O COXpaHEHHMM MOMEHTA
MMITYJIbCA B LICHTPAIbHBIX ITOJISX.

Pabora cunbel Ha MajaoOM M Ha KOHEYHOM IepeMelleHuu. I'paduyeckoe npencraBieHue

pabOTHI CHITHI.




MOIHOCTH CHIIBL.
Kunetndeckass sHepruss MaTepuaibHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYCCKOM
SHEPruy MaTepUaIbHON TOYKH.
IloreHnuanbHbIe W  HeNOTeHUHMAJbHble CWiIbl. [loTeHUMAJbHAsE  JHEPIUs.
[ToTentmanpHas SHEPTUS yIpyro neopMupoBaHHOM MpyXUHBL. [loTeHIMANBHAS YHEPTUS
T€Jla B OAHOPOJHOM I'PaBUTALlMOHHOM Toiie. IloTeHnnanbHas 3HEPrus Teja B TPaBUTALIMOHHOM
1oJie OJHOPOJHOrO Inapa (BHYTpM W BHE Iapa). Bropas kocMuyeckas CKOpPOCTb. TpeThs
KOCMHUYECKasi CKOPOCTb.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHJT C U3MEHEHUEM MEXaHUYECKOW YHEPTHUH CHCTEMBI TEJ.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.
Ynpyrue u Heynpyrue CTOJKHOBEHUS.
VpaBuenue bepHyum 1715 uAacaIbHON KUIKOCTH KaK CJIEICTBUE 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTHUH.
TexHuuecKkue yCcTpoiCTBa U TEXHOJOTUUECKHUE MPOLECCHL: IBU)KEHUE PAKET, BOJOMET, KONED,
MPY>KUHHBIA TTUCTOJIET, TUPOCKOII, (PUTypHOE KaTaHHE Ha KOHbKaX.
JdemMoHCcTpaumu.
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTnBHOE JIBIDKEHUE.
N3Mepenne MOIHOCTHU CUIIBL.
H3MeHeHne 2Heprun Tea MPH COBEPIIEHUU padOTHI.
B3anmHble npeBpaleHnss KHHETUYECKOW U IOTEHIMAJIBbHON SHEPTUI IIPU JEUCTBUU HA
TEJIO CUJIbI TSIKECTU U CUIIBI YIIPYTOCTH.
CoxpaHeHHe YHEPTUU TIPU CBOOOTHOM Ia/ICHHUMU.

JlaGoparopHasi padora Ne5

N3mepenne ummysibca Teaa no TOpMO3HOMY Iy TH.

W3mepeHune CUibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIITHOCTH CUJIBI TSTH.
CpaBHEeHME U3MEHEHUSI UMITYJIbCA T€Ia C UMITYJIbCOM CHUIIBIL.

HccenenoBanue COXpaHeHUs UMITYJIbCa IIPUA YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHne KHHETUYECKOM 3HEPTUH Tejla 0 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHSI TIOTCHIIMAIBHON YHEPTUHN TIPY>KUHBI C paOOTOM CHITBI TPEHUS.
Omnpenenenue pabOThI CHIIBI TPEHUS MPU JBUKEHUU TEJa M0 HAKIIOHHOW MJIOCKOCTH.




Tema 3. 1 OcHoBEI
MOJIEKYIISIPHO-
KHHETHYCCKOHU
TEOpHH.

Paznen 3. MonexymsipHast Gpu3nka 1 TEpMOJUHAMUKA.

OcHoBHoOe coepkaHue

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IpOBaHHOC coaecpkanue

TeopeaneCKoe oﬁyqelme

OcHoBHbIE 110J10KeHUs MOJIeKyasipHO-kKnHeTH4Yeckoi Teopun (MKT), nx onbiTHOEe 000CHOBaHMe.
JAu¢pdy3usa. bpoyHoBckoe aBHKeHHe. XapaKTep ABMKEHHMS H B3aUMOJCHCTBUS YaCTHI
BemlecTBa. MoJesu cTpOeHHsI Ta30B, KUJIKOCTEN U TBEPIBIX TNl U OObACHEHHE CBOMCTB BEILECTBA]
Ha OCHOBE JTHUX Mojenei. Macca u pasmepbl Monekyn (atromoB). KomuuecTBo BeriecTsa.
[TocrosinHas ABorazapo.

TensioBoe paBHoBecue. Temmepatrypa u cmocoObl eé m3mepenusi. Illkana rtemmepartyp
Heabcus.

Mopenp naeanbHOro rasa B MOJIEKYJSIPHO-KMHETHYECKOM TEOPHM: YaCTHULBI ra3a JBHKYTCS
XAO0THYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MeHnneneeBa-Knamneiipona. AOconroTHas Temmeparypa (IIkaia
temneparyp KenbBuna). 3akon JlansToHa. M30omponeccsl B HIEaIbHOM ra3e ¢ NOCTOSTHHBIM
KOJINYECTBOM BelecTBa. ['paduueckoe mpencraBieHHe M30MPOLECCOB: M30TEpPMa, U30X0pa,
u3obapa.

CBsi3p MeXAy [aBICHHMEM M CpPEOHEN KHHETMYECKOM SHEprueil MoCTyHaTeIbHOro TEIIOBOTO
JIBUKEHHUSI MOJIEKYJl HJEaIbHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJIEKYISIPHOKMHETHYECKOU
TEOpUU UAEATBLHOTO ra3a).

CBs13p aOCOTIOTHOM TeMIlepaTypbl TEPMOIWHAMUYECKONW CHUCTEMBI CO CpeIHEW KHHETHYECKOM
JHEpruel MOCTYNaTeIbHOrO TEIUIOBOTO IBHKEHUS €€ YaCTHII.

TexHuueckue yCTpOHCTBA W TEXHOJOTWYECKHE TIPOLIECCH: TEPMOMETp, Oapomerp, MOJy4YeHHE
HaHOMAaTEPHUAJIOB.

JdemMoHcTpanuu.

OK 01
OK 03
OK 04
OK 05
MK 1.1-1.3
K 2.1-2.3
MK 3.1-3.3




Monenu 1BUKEHUS 4aCTULl BEIIECTBA.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.
Hudbdysus KuaKoCcTe.

Mogaens onbiTa llTepHa.

[IpuTsirkeHre MOJIEKYIL.

Mopenu KpUCTAIIMYECKUX PEIIETOK.

Habnronenune u ncciieoBaHne H30IPOIIECCOB.

Hpmbeccnonanbﬂo-opneHTnpOBannoe CoI€piKaHue

JlaGopaTopHas padora Ne6

HccaenoBanue npouecca yCTAaHOBJIEHHS TEIUIOBOI0 PABHOBECHS TEIJIOOOMEHAa MeK1y ropsiuei u
X0JI0HOH BOJOM.

H3ydyeHne W30TEPMUYECKOTO TMporecca (PeKOMEHIOBAHO HCIONb30BaHue LU(POBOH
nabopaTopun).

N3ydenue n30XopHOTO mnpouecca.

N3ydenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 3.2
TepmonrHaMuka.
TemmoBele
MaIIIMHEL.

OcHoBHOE conepxkaHue

IIpodeccHOHAIBHO-0PHEHTHPOBAHHOE COACPKAHUE

Teopernueckoe o0yueHue

TepmoauHaMuyeckasi (TO) cucrema. 3agaHne BHEIIHUX yCJIOBHI
sl TePMOAMHAMMYECKON cucrteMbl. BHemHue u BHyTpeHHHE mapameTpbl. Ilapametpsl
TEPMOJIMHAMUYECKOIN CUCTEMBI KaK CPEIHUE 3HAUEHHUS BEJIMUMH, OMUCHIBAIOLIUX €€ COCTOSTHUE Ha
MHKPOCKOITUYECKOM YPOBHE.

HyneBoe nauano TEPMOAMHAMUKH. CamMonpou3sBosbHas pelnakcanus
TEPMOJMHAMHYECKON CHCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mopenb ugeanbHOro raza B TepMOAUHAMHUKE - CHCTeMa ypPaBHeHMii: ypaBHeHHe

MenneseeBa-Kinaneiipona 1 BbIpaX€HUE JUIsl BHYTPEHHEH 3HEPruu. Y CIOBHsI MPUMEHMMOCTH




TOM MOJIEJN: HHU3Kas KOHIIGHTpALUs YacTHUIl, BBICOKHME TeMIlepaTypbl. Beipaxkenue st
BHYTPEHHEH SHEPTrUU OJHOATOMHOI'O UACAIIBHOTO rasa.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMoArHaMuKe. Beruncienue paboTsl no rpaduky mpoiecca Ha
pV-nuarpamme.

Temtonepenauya kKak crnoco0 H3MEHEHHsS BHYTPEHHEH OHHEPrMM TEPMOJMHAMUYECKON
CHCTeMBI Oe3 coBeplIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KomnuectBo TemnoTel. TemoéMKOCTh Tena. YIenpHas W MOJSpPHAsA TEIIOEMKOCTH
BellleCTBA. YpaBHeHUE Maliepa. YaenbHasg TEIUIOTAa CropaHusl TOIUiMBa. Pacyér konmyecTBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 annadaTHOM Iporiecce.

IlepBblii 3aK0H TepMOAMHAMUKHU. BHyTpeHHsis 3Heprusi. KosmuecTBo Temjaiorsl M
padoTa Kak Mepbl H3MEHEHHsI BHYTPEHHEH S3HePIruyd TEPMOJIMHAMUYECKON CHCTEMBbl.

Bropoii 3aKOH TepMOAMHAMMKM /Ui PABHOBECHBIX IPOLECCOB: Yepe3 3a/JlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMUYECKONW CHUCTEMbl NPOXOAUT EIUHCTBEHHas ajauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKkoH TepMOAMHAMHUKH JUIA HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaarh TEIIoTy OT OoJiee X0JIOAHOTo Tena K Oosee HarperoMy 0e3 kommneHcaruu (Kmaysuyc).
HeoOpaTtrmocTs IpUpOIHBIX IPOIECCOB.

[Ipunnune! aeiictBus Temnosbix MammH. KITI.

MakcumansHoe 3Hauenune KII1/1. Lukn Kapho.

DKOJIOTMYECKUE aCMEKThl UCIOIb30BaHUs TEIUIOBBIX JBUrareneil. TernoBoe 3arps3HeHue
OKPYXaroIIeH Cpeabl.

TexHu4eckue yCTpoMCTBA M TEXHOJOTHYECKUE MPOIECCHI: XOJOAMIBHUK, KOHIUITUOHED,
MU3CIIbHBIA M KapOIOPAaTOpPHBIM JBUTATENHM, TapoBas TypOWHA, TOJYYEHHE CBEPXHU3KHUX
TEMIEpaTyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJOB C MCIOJIb30BaHUEM TEIJIOBOIO Hacoca,
YTUIN3aUs OMOOPTaHUIECKOTO TOTUIUBA JIJISt BEIPAOOTKH «TEIJIOBOW» U DJIEKTPOIHEPTUH.

JleMoHCTpanum.

H3meHeHne TemMrepaTypsl IPH aInadaTHUeCKOM PacIIMpEHUH.

BosgyuHoe oruuso.

CpaBHeHuE yJENIbHBIX TEIUIOEMKOCTEH BEILLIECTB.

CriocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOTo mpoiiecca.




KomnberoTepHbie MOIENIH TETUIOBBIX JBUTATEIICH.

JlaGopaTopHas padora Ne7

HN3mepenue yaeabHON TENI0EMKOCTH.

HccaegoBanue npouecca OCTbIBAHUS BELECTBA.

HccnenoBanue aanabaTHoro mporecca.

N3y4yeHne B3aMMOCBSA3U 3HEPTHU MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS M TEMIIEpaTyphbl
KHIIEHUS KUJIKOCTEN.

Tema 3.3 OCHOBHOE cOflepKaHHue

Arperartselie

COCTOSIHUS IpodeccHoHATLHO-OPHEHTHPOBAHHOE COACPKAHNE
BEIIECTRA.

da3oBbIe TeopeTnueckoe oGyueHne

MEepexXOabI.

ITapooOpa3zoBanne M kKoHaeHcanusi. Mcnapenue M KumeHue. YeiabHas TeIIoTa
napooOpa3oBanusi. HacelllleHHble 1 HEHachbllleHHble napbl. KayecTBeHHass 3aBHCHUMOCTD
IUIOTHOCTH U JIaBJIEHUS HACBHIIIEHHOTO Mapa OT TEMIEPATYPhl, UX HE3aBUCUMOCTh OT 00bEMa

HACBIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KMUIIEHHS OT aBJICHUS B )KUIKOCTH. BiaxxHOCTB

BO3yXa. AOCOJIIOTHASI M OTHOCHTEJIbHAS BJIAKHOCTD.

Teépaoe Teno. Kpucramueckne u amopdHble Teaa. AHH30TPONHNS CBOWMCTB
Kkpuctayios. [InaBnenne u kpucraummsanys. Y aejJbHasi TemioTa miasaeHus. Cyoaumanmus.

Hedopmanun TBépaoro reaa. Pacrsixenue u cikarue. Casur. Moayas FOura. Ilpenen
ynpyrux aegopmanuii.

TennoBoe pacmMpeHne KUIKOCTENH U TBEPABIX Tell, O0BEMHOE M JIMHEWHOE pacIIUpEeHHe.
AHTrapMOHHM3M TEIUIOBBIX KOJEOAaHWH YacTHIl BElleCTBAa KaK IMPUYMHA TEIUIOBOTO pPACHIMpPEHUs
tei. [IpeoOpazoBaHue sHEPTUU B (Pa30BBIX EPEX0aax.

YpaBHeHHUE TEII0BOro OajaHca.

IToBepxHocTHOe  HaTskeHHe. Kod(p@puUUEHT NOBEpPXHOCTHOIO  HATSKEHHUS.
Kanunnsipuele sBiaenus. /[aBieHue 1moa MCKPUBIEHHON MOBEPXHOCTBIO KUAKOCTH. Popmyna
Jlamaca.

TexHHYecKkne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL: JKUAKUAE KPHUCTAJLIBI,

COBpEMEHHbIE MaTepUabl.




JleMoHCTpaLum.

TennoBoe pacimpeHue.

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenune. Kunenue npu NoHM>XEHHOM JIaBJICHUH.
N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.
OMBITEL ¢ MBUIBHBIMUA IUIEHKAMH.

CMayuBaHue.

Kanumisipasie ssBIeHUS.

Moien HEeHbIOTOHOBCKOM JKHIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHMs M TUIABJICHUS KPUCTALTHYSCKOTO BEIIECTBA.
Bupl nedopmarnmii.

Hab6nronenue manpix aedopMarnuii

Hpmbeccnonanbﬂo-opneHTnpOBannoe CoI€piKaHue

JlabopaTopnasi padora Ne8

HN3yyeHue 3aKOHOMEPHOCTEH UCIIAPEHUS KHAKOCTEi.

HN3mepenue yaeabHOM TENIOTHI IJIABJIEHHS Jb/A.

N3yueHne cBOMCTB HACBIIEHHBIX MTAPOB.

W3mepenue abCoMIOTHOM BIQXKHOCTH BO3/1yXa M OLICHKAa MacChl MapoOB B MOMEILEHUH.

N3mepenue ko3¢ uimenTa NoBepXHOCTHOT'O HATSKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH J1ehopMalMi pe3MHOBOT0 00pasiia OT MPUI0KEHHONW K HEMY
CHUIBL.

Tema 4.1
OnexTpuyeckoe
oJe.

Paznen 4. DnekTpoanHaMuUKa.

OcHoOBHOe coiep:KaHue

Teopernueckoe o0yueHue

IIpodeccnoHATBHO-0PHEHTHPOBAHHOE COACPKAHUE

OK 01
OK 03
OK 04
OK 05
K 1.1-1.3
K 2.1-2.3
I1K 3.1-3.3




JJIeKTpU3anusa TeJd M eé TnposiBJeHHs. JJeKTpuuyeckuid 3apsaa. JlBa Buza
JNEKTpUYECKUX 3apsanoB. IIpOBONHUKH, AUIJIEKTPUKH M MOJYNPOBOAHHUKHU. DJIEMEHTApPHBIN
JNEKTPUYECKUH 3apsi/l. 3AKOH COXPaHEHMsI DJIEKTPUUECKOTO 3apsija.

Bzaumopeiictue 3apsanoB. Toueunsie 3apsapl. 3akoH KyioHa.

duekTpUYeckoe noJjie. Ero geiicreue Ha djieKTpUYecKUe 3apsi/ibl.

HanpskénHocTh 3j1eKTpHYeckoro moJjs. [IpoOueiid 3apsn. Jluaumm HanpskEHHOCTH
ANIeKTpUYecKoro nosst. OQHOPOIHOE IINEKTPUUYECKOE ITOJIE.

[ToTeHIManbHOCTh AMEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHIMATIOB U HAIPSKEHUE.
IToTenumanbpHas SHEPIHs 3apsaaa B JIEKTPOCTATUYECKOM noJie. [loTeHman 3J1eKTpocTaTu4ecKoro
noJisi. CBsi3p HaNPsDKEHHOCTU TOJIL M PA3HOCTU MOTEHUMANOB Ul 3JEKTPOCTATUYECKOTO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOJHOTI0).

[TpyHIMI Cynepro3UIUM dJIEKTPUUECKUX MOJIEH.

ITone ToweuHoro 3apsaa. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apspkeHHOro no oOwbéMy 1mapa. Ilone paBHOMEpHO 3apsKEHHOM OECKOHEYHOH IJIOCKOCTH.
KaprrHbl mMHMN HANPS/KEHHOCTU ATUX MOJIEN M SKBUIIOTEHIIMATIBHBIX ITOBEPXHOCTEN.

[IpoBOHMKY B 2IEKTPOCTATUUECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJIe. [[uanexkTpudeckas IpOHULAeMOCTh
BEILIECTBA.

Konpaencarop. JieKTpoéMKOCTbL KOHAEHCATOPAa. DJIEKTPOEMKOCTh  IJIOCKOIO
KOH/JeHcaTopa.

IHapanneabHoe coeauHenne koHaeHcaropoB. IlocienoBarenbHoe coexMHeHHE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOopA.

JIBM>KeHUE 3apsyKEHHON YaCTULIBI B OJHOPOAHOM JJIEKTPUYECKOM II0JIE.

TexHu4ecKkue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
ANEKTPOCTaTUYECKas 3alINTa, 3a3eMJICHHE AJIEKTPONprUOOpOB, KOHACHCATOPHI, reHepaTop Ban ne
I'paada.

JdemoHcTpaumu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPHKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopenb anekTpocTaTuieckoro reueparopa (Ban ne I'paada).




[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DneKTpocTaTHuecKast 3alluTa.

YceTpoicTBO U IeCTBUE KOHAEHCATOPA MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH ILJIOCKOTO KOHAEHCAaTopa OT IUIOIIAgu  IUIACTHH,
paccTOosSHUS MEXTYy HUMH U JUAJIEKTPHUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

JlabGopaTopHas padora Ne9, 10

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

OueHnka cuJ1 B3aUMOJCHCTBHSA 3aPS2KEHHBIX TeJl.
HaOnronenue npeBpalieHust Heprum 3apsKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 M3ITy4EHUS
CBETOJUO/A.
H3y4yenue nporekaHus TOKa B LelH, COAEPKALLEH KOHIEHCATOP.
Pacnipenesienne pasHOCTH NOTEHUHMAJOB (HANPSIKEHHs])) NPH MOCJIeJ0BATeIbHOM
COeJUHEHHH KOH/IEeHCATOPOB.
HccnenoBanue paspsiia KOHIEHCATOPA Yepe3 pe3ucrop.

Tema 4.2
[TocTostHHBIN
3IEKTPUUECKUI
TOK.

OcHoBHOE coacpkaHue

TeopeTrnyeckoe o0yueHue

Cuna toka. [locTosiIHHBIH TOK.

YcaoBusi cymecTBOBaHHMS MOCTOSIHHOTO JJIEKTPHU4YeCKOro Toka. McrouyHmkm Toka.
Hanpsioxenne U u DJIC £.

3akon Oma 17191 y4acTKa Lenu.

DJIeKTpHYecKOe CONPOTHBJICHHE. 3aBHCHMMOCTb CONPOTHBJICHHSI OJHOPOJAHOIO
NPOBOJHUKA OT €ro /UVIMHbI U IUIOIIAAH TONePeYHOro ceyeHHusl. YIeJIbHOE CONMPOTHBIICHUE
BElIEeCTBA.

IHocaenoBaTenbHOe, Mapa/uleJibHOE, CMELIAHHOE COeJUHEHHEe NMPOBOAHUKOB. Pacuér
pa3BeTBJEHHBIX dJIeKTpUYecKuXx Henei. [Ipasuiaa Kupxroga.

Pabora r1ekTpudeckoro Toka. 3akon /[xkoyas-Jlenna.

MouHOCTh 3JIEKTPHYECKOr0 TOKA. TernnoBas MOIHOCTh, BbIACNAeMas Ha pe3UCTOpE.




OJIC u BHYTpeHHEE CONPOTHUBJIICHHE HCTOYHMKA ToKa. 3akoH Owma i MOJHOM
(3aMKHYTOM) 3JeKTprU4ecKoil nenu. MolHocTh UCTOYHMKA ToKa. KopoTkoe 3amMblkaHue.

KonzeHcarop B 1ienu NOCTOSHHOTO TOKA.

TexHuueckue yCTpoOWCTBA M TEXHOJOIMUECKHE IIPOLECCHI: aMIEpMeTp, BOJIBTMETD,
peocTar, CUETUUK IEKTPUUECKON SHEPTUU.

JleMoHCTpaLum.

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMO/A.

3aBUCHUMOCTb CONPOTUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JUJIMHBL, IUIOLIAIU
MIOTIEPEYHOI0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBICHHUA MPH IOCTOSHHOM
HanpsKEHUH.

[Tpsamoe u3zmepenue DJIC. KopoTkoe 3amMblkaHUE rajlbBAaHUYECKOTO 3JIEMEHTAa U OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coenMHEHNs UCTOYHUKOB Toka, D/]C Garapei.
TOKA B IIETH.

JlabopaTopnasi padora Ne 11,12

HpO(l)eCCI/IOHa.TIbHO-OpI/IeHTI/IpOBaHHOC coaepkanue

HccnenoBanue cMEIIaHHOTO COCJHHEHHS PE3HCTOPOB.

N3mepenue yeJbHOI0 CONPOTHBJICHUS! IPOBOIHNKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HANPSZKEHUSs /ISl JIAMIIbI HAKAJTUBAHMS.

YBenuueHue npesenna u3MepeHus amrnepmeTpa (BoJbTMETpa).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIIEHNSI HCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd OJ[C raapBaHMYECKOrO JJEMEHTa OT BpPEMEHH IIpH
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH NOTEHIMANIOB MEXY TOJOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LIEMH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIBI TOKA.




Tema 4.3.

Toku B pa3muyHbIX

cpenax.

OcHoBHoOe coepkaHue

TeopeTI/meCKoe oﬁyqe}me

DJIeKTpUYecKasi NPOBOANMOCTD PA3JIMYHBIX BelleCTB. JJIeKTPOHHAsI IPOBOIUMOCTh
TBEPABIX  MeTANIOB. 3aBUCUMOCTH  CONPOTUBICHUS  METalIOB  OT  TEeMIIEepaTyphl.
CBepXnpoBOJIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

MoaynpoBonnuku. Co0cTBeHHAsi U NMPUMeCHAsi NMPOBOJAMMOCTH MOJIYNPOBOIHHKOB.
CpoiicTBa p-n-nepexoaa. IloaynpoBoannkoBbie NpudopsbI.

DJIEKTPUYECKHIi TOK B JJIEKTPOJIUTAX. JJIEeKTPOJIUTHYECKAS JHCCOLMALUS.
DuiekTpoJm3. 3akoHbl Papajes 115 3JIeKTPOJIM3A.

iiekTpuYeckuii TOK B razax. CaMocTosiTeJIbHbIIi M HECAMOCTOSATEJbHBIN pa3psil.
Pa3nu4yHble THIIBI CAMOCTOATEILHOIO pa3psaaa. Mouanus. [lnazma.

Texnuyeckue yCTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: Ta30pa3psiiHble JaMIIbL,
3JIEKTPOHHO-JIyueBasi TpyOKa, MOJyHPOBOJHUKOBBIE MPUOOPHI: AMOMA, TPAH3UCTOP, (HOTOAMON,
CBETOJIMOJ, TalbBaHWKa, papUHUPOBAHWE MEIW, BBHIIUIABKA ATIOMUHUS, JJICKTPOHHAs
MHUKPOCKOIIHS.

JdemoHcTpaumnu.

3aBUCUMOCTh COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB

3axoHbl 25ekTpoauza Dapazes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHME MPOBOAUMOCTH METAJIJIOB M MOJTYIPOBOJHUKOB.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

JlaGoparopHasi padora Nel3

IIpodeccHOHATBHO-0PHEHTHPOBAHHOE COACPKAHUE

Hao0aronenne 3JjieKTpoJin3a.

W3mepenue 3apsia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHBJIEHHS TEPMOPE3UCTOPA OT TeMIepaTyphbl.
CHATHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU JUOJA.




Tema 4.4
MarauTHoOE I10JIE

OcHoBHoOe coepkaHue

TeopeTI/meCKoe oﬁyqe}me

B3aumoneiicTBie NMOCTOAHHBIX MATHMTOB M NPOBOJIHHUKOB € TOKOM. MarHumTHOe
noJsie. Bekrop MarHuTHOW MHAYKUMHU. [IpUHIUIT Cyneprno3WIMM MarHUTHBIX ToJyie. JInHum
MAarHMTHON MHAYKIUH.

MarnutHoe moje TPOBOJHHKA C TOKOM (IPSMOrO MPOBOJHHMKA, KATyIIKH M KPYTOBOI'O
BUTKa). OmbIT Dpcrena.

Cuia Amnepa, eé HanpaBjeHHe U MOAYJIb.

Cuna JlopeHua, eé HampaBjieHHe M MOAYJb. J[BIDKEHHME 3apsHKEHHOM YacTHIBI B
OJIHOPOJHOM MarHuTHoM nosie. Pabora cuiibl Jlopenna.

MaruutHoe nose B BeuecTse. eppomMarHeTuky, napa- U 1MaMarHeTUKH.

TexHuyeckue ycTpoicTBa M TEXHOJIOIMUECKHUE IPOLIECCHl: NMPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JEKTPOMArHUTOB, TECTEP-MYyJIbTUMETp, OJJIEKTPOJBUTATENb SIKOOH, YyCKOpUTEIH
3JIEMEHTApHBIX YACTULI.

JdemoncTpanuu.

Kaptuna nuHMI WHAYKOMM MarHUTHOTO TIOJI TIOJIOCOBOTO M TOJKOBOOOPA3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMIA MarHUTHOW WHAYKIMH TOJS JJIMHHOTO TIPSMOTO IPOBOJHHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O IIPOBO/IHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmtoienue ABMKEHUS MydYKa IEKTPOHOB B MATHUTHOM TIOJIE.

[MpuHIMI OEHCTBUS IEKTPOU3ZMEPUTENHHOTO TPUOOPA MATHUTOITIEKTPHUECKON CHCTEMBI.

JlaGoparopuas padora Ne 14

IIpodeccHOHAIBHO-OPHEHTHPOBAHHOE COACPKAHUE

HccnenoBanne MArHUTHOTO MOJIS MOCTOSTHHBIX MATHUTOB.
HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue 1eiCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenue cunsl Amnepa.




N3y4eHue 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.
Onpenenenre MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 4.5
DJNIeKTpOMarHUTHAS
WHTYKITHS.

OcHoBHoOe coepkaHue

TeopeTI/meCKoe oﬁyqe}me

SiBieHne 3JIEKTPOMATHUTHOW MHAYKUMHU. [IoTOK BeKTOpa MAarHUTHOM HMHAYKUHMH.
IAC umHAyKHUM. 33aKOH 3JeKTpoMarHuTHOM uHaykuumn Papanes. BuxpeBoe snexTpuueckoe
nosne. Toku Dyko.
O/J1C uHayKIMHY B IPOBOJHUKE, IBUKYIIIEMCS B OTHOPOJIHOM MarHUTHOM IIOJI€.
IIpaBuio Jlenua.
NuaykrtuBHOCTh. KaTylmika MHAYKTHBHOCTH B LeNM NMOCTOSSHHOrO TOKa. fIBjieHue
camouHaykuuu. DJ1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.
TexHu4eckue yCTpONWCTBA U TEXHOJIOTHYECKHE TIPOIECCHl: WHIYKIIMOHHAS TI€Yb,
COJICHOW/I, 3aIIUTa OT JIEKTPU3ALNHU TEJI IIPH JIBUKEHUH B MATHUTHOM T10JI€ 3€MIIH.
JleMoHCTpaL UK.
Habmtoienue siBieHUs 31eKTPOMArHUTHOM WHIYKITHH.
UccnenoBanue 3aBucumoctd OJIC MHAYKIUU OT CKOPOCTH HM3MEHEHHS MarHUTHOTO
MOTOKA.
ITpaBuio Jlenna.
[Tanenne MarauTa B aIIOMUHUEBOU (MEIHOM) TpyOe.
SIBneHre caMOMHIYKITUH.
Uccnenosanue 3aBucumoctu IJ[C caMOMHAYKIMHA OT CKOPOCTA U3MEHEHUS CHIIBI TOKA B
LEnH.
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HccnenoBanue siBjeHNsl 3JIEKTPOMATHUTHONH MHAYKIMH.
Omnpenenenne HHIYKIIMA BUXPEBOIO MArHUTHOT'O TIOJISI.
HccnenoBanue sBJI€HUS CAMOUHTYKIUH.

COopka Moje/IM 3JIEKTPOMATHUTHOI'O TeHepaTopa.

Tema 5.1
MexaHu4ueckue
KoJe0aHus.

Pasznen 5. Konebauus v BOJIHEL.

OcCHOBHOe coJiepKaHue

Teoperuueckoe o0yueHue

KoaebaTeapnas cucrema. CBOOOAHBIE KOJICOAHNSA.

I'apmonnyeckne kojedanusa. Kunemarnueckoe W JUHAMUYECKOE  OIMCAHHE.
DHepreTuyeckoe ONUCAaHHWE (3aKOH  COXpaHEHHs  MEXaHUMYecKoW »Hepruu). BriBojg
JUHAMHYECKOTO  ONHMCAHMSI TapMOHMYECKUX KoJe0aHMM M3 HX DHEPreTHUYecKoro U
KMHEMAaTU4YECKOTO OITUCaHUSI.

AvMiuinTyaa u ¢asza kosedanuii. CBa3b aMIUIUTY 16l KOJIEOAHUNM MCXOJHOW BETUYMHBI C
aMIUIUTYy1aMU Kosie0aHui €€ CKOPOCTH M YCKOPEHHS.

Ilepuon m uacrora Kojedanumii. [lepuox Manblx CBOOOJHBIX — KoseOaHUH
MaTeMaTH4ecKoro MasiTHuKa. [leprosa cBOOOIHBIX KoIeOaHH PY>KUHHOTO MasiTHUKA.

Ilonsitne o 3aryxammx KojedaHusix. BoiHyXneHHble Konebanus. Pe3oHaHc.
Pe3zonancHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOM KpUBOM. ABTOKOIE€0aHMUS.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: METPOHOM, 4Yachl, Kaudelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

JdemoHcTpaumu.

3anuch K0aedaTeIbHOro ABMKEHHUS.

Habmoienue He3aBUCUMOCTH NepUoa MajbIX KoJIeOaHU rpy3a Ha HUTU OT aMIUIUTYbIL.

HccnenoBanue 3aTyXaomux KojaeOaHuil U 3aBUCUMOCTH NeproJia CBOOOIHBIX KoleOaHuH
OT COIIPOTHUBIICHHUS.

HccnenoBanue KonebaHMH Tpy3a Ha MAacCHBHOM MpPYXHHE C IETIbl0 (OPMHPOBAHUS
npecTaBiIeHu 00 HaeanTbHONU MOJIENU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MpHU KoeOaHUsIX Irpy3a Ha MpYyKUHE.

OK 01
OK 03
OK 04
OK 05
MK 1.1-1.3
K 2.1-2.3
MK 3.1-3.3




HccnenoBanue BEIHYXKICHHBIX KOJICOAHUH.
HaGnronenue pezoHanca.
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HN3mepenue nepuoaa cBOOOIHBIX KOJTeOAHUIT HUTSIHOTO M NPY’KMHHOT0 MASITHUKOB.
N3yuenue 3aKk0OHOB JIBMXKEHHS Tella B X0J1€ KOJIeOaHUM Ha YIIPyTroM MOABECE.

N3yuenue ABUKEHUS HUTIHOTO MasITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIHA.

Tema 5.2.
DJIEKTPOMarHUTHbI
€ KoJIeOaHusI.

OcHoBHOE coiep:KaHue

TeopeaneCKoe oﬁyqelme

KonebdareabHblii KoHTYp. CB00OOIHBIE 3J1eKTPOMATHUTHBIE KOJIeOaHUSI B H1€aJIbHOM
KosedaTeJlbHOM KOHType. @opmysa Tomcona. CBs3p aMIUIMTYABl 3apsiia KOHAEHCATOpa C
aMIUIUTY0M CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJie0aTelIbHOM KOHTYpE.

3aryxaromue HJIEeKTPOMarHUTHblEe KojeOaHWs. BbIHYyXIEHHbIE 3JIeKTPOMarHUTHBIE
KoJIeOaHusl.

ITepemennbIii TOK. MOIHOCTE NMEPEMEHHOr0 TOKA. AMIUIMTY/IHOE M [JeHCTBYIOLIEe
3HAYeHHe CHJIbl TOKA M HANPSIAKeHUsl TIPU Pa3IndHoON (HopMe 3aBUCUMOCTH MEPEMEHHOT0 TOKa
OT BPEMEHH.

CuHyconanbHbId NEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KAaTyIIKa WHAYKTUBHOCTH

B LIETIM CHHYCOUJAIIBHOIO ITIEPEMEHHOT0 TOKa. Pe30HaHC TokoB. Pe3oHaHC HanpsKeHH.

HUneanbubiii Tpancgopmarop. Ilponssoacrso, nepenaya u norpedJeHue

JJIEKTPUYECKOM IHEPIrUM.
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJCTBE anekTposHepruu. Kynsrypa
UCIIOJIB30BaHUs DJIEKTPO3HEPIUU B ITIOBCEIHEBHOM KU3HHU.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IMPOLIECCHI: DIEKTPUYECKUM 3BOHOK,

reHepaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTpOoIIepeaay.

JdemoHcTpanmnu.




CB00OIHBIC JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OciiorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroMIMX AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Mopaeinp 37eKTpOMarHuTHOro0 reHeparopa.

BriHyXIeHHBIE CHHYCOHMIAIbHBIE KOJICOaHNsI.

Pe3ucrop, karyika MHIyKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopA.

VY CTpoiCTBO U MPUHITUIT ACHCTBUA TpaHchopmaTopa.

Mopenb TUHUU 3IEKTPoIepeaayuH.
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HN3y4yenue Tpancopmaropa.

HcciaenoBanue 1nepeMeHHOI0 TOKAa 4Yepe3 IOCJIEI0BATENbHO COCAUHEHHbIE
KOH/IEHCATOP, KATYLIKY H Pe3ucTop.

Habuntoienne 351eKTpOMarHuTHOrO pe30HaHca.

HccaenoBanue padoThl MCTOYHMKOB CBETA B LIeNU MEPEMEHHOI0 TOKA.

Mexanuueckue u
3JIEKTPOMATHUTHBIE

BOJIHEI.

Tema 5.3

OcHoBHOE conepxkaHue

Teopernueckoe o0yueHue

Mexannuyeckue BOJIHbI, YCJI0BHS UX pacnpocrpaHenus. [lonepeynsie u npoao/bHbIe
BOJIHBL. Ilepuoa, ckOpoCTH pacnpocTpaHeHus U AJMHA BOJIHBI. CBOIICTBA MEXaHUYECKUX BOJIH:
OTpa)keHue, mpejoMieHue, nHTepdepeHIus u TudpaKius.

3Byk. CkopocTth 3ByKa. 'pomkocTh 3Byka. Boicora Tona. TemoOp 3ByKa.
IIlymoBoOe 3arpsi3HeHHe OKpYKaouieil cpeabl.
DJIEKTPOMArHUTHBIEC BOJIHBIL. Y CJIOBUS U3TyYEHUS SJIEKTPOMArHUTHBIX BOJIH.
—» —»
B3anMHas opueHnTanus BeKkTopoB E, B,V B 3J1€eKTpOMarHuTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXE€HUE, MPEIOMIICHHE, MOJIsipU3aIus,

uHTephepeHus U AudpaKIus.
[Ikana 37eKTpOMarHUTHBIX BOJH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHKE U

OBITY.




IIpuHIMIIBI pagnuoCBA3U U TeaeBuaeHUs. Pagnonokanus.

DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE NMPUMEHEHHME: MY3bIKaJIbHbIE MHCTPYMEHTHI,
panap, paaMONpUEMHMK, TEJIEeBU30p, aHTeHHa, TenegoH, CBY-meub, yiabTpa3ByKoBas
JMAarHOCTHKA B TEXHUKE U MEJUIIMHE.

JleMoHCTpaLum.

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUI.

Habumonenne otpaxkeHus U IpeaoMIICHUS! MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKYyCTHYECKUI PE30HAHC.

CBoiicTBa ynbpTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenue CBsI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYIOM M 4acTOTOM
KoJIeOaHuH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
nosispu3anus, Audpakuus, THTepGepeHIus.

O6napyxenne nHPpPaKpacHOTo U yJIbTPa(hUOIETOBOTO U3ITyUECHUN
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N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.
H3yuyenne pacnpocTpaHeHHs1 3BYKOBBIX BOJIH B 3AMKHYTOM NPOCTPAHCTBE.

Ornrtuka

Tema 5.4

OcHoBHOe cofepxkaHue

Teoperuyeckoe o0yueHue

IIpsimosiuHeliHOe pacnpocTpaHeHHe cBeTa B OJAHOpoaHOW cpexe. Jlyu cBera.
To4ye4yHbIH HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKkOHbl OTpakeHUs cBera. llocTpoeHne M300pakeHU B IMIIOCKOM
3epkasie. Chepudeckue 3epkana.

IIpenomiienne cBera. 3aKOHbI NpeJOMJICHHS CcBeTa. AOCOJIOTHBIA MOKa3aTeb
npesgomiaeHusa. OTHOCHUTEJBHBIN MOKa3aTeJb NpeJoMieHus. [[ocTOSHCTBO 4acTOThI CBETa U
COOTHOLIEHHUE JUIMH BOJH IIPU NEPEXOAE MOHOXPOMATHUECKOIO CBETA YEpe3 IPaHMIly pasjeia




JIBYX ONITUYECKUX CPEN.

Xon ydeit B mpu3Mme. Jucnepeus ceeta. CloxHbIN cocTtaB Oenoro cBera. L[Ber.

ITostHOE BHYTpeHHEE OoTpakeHUe. IIpenenbHbIN yros MOIHOrO0 BHYTPEHHETO OTPAKEHUS.

CoOuparomiue M pacceuBarolye JuH3bl. ToHKasg JuH3a. DoKycHoe paccrosiHME U
ONITUYECKasl CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTb (POKYCHOT'O PACCTOSHUS TOHKOW cepudeckoi
JIMH3bI OT €€ FEOMETPUM U OTHOCUTENILHOTO I10KA3aTeNs IPEIOMIICHUS.

dopMysa TOHKOM JIMH3BL. Y BEIUYCHUE, 1aBAEMOE JIMH30M.

Xoa myya, NpOIIEIIIEro JUH3Y M0/ IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHON ONTUYECKOH OCH.
[TocTpoenne n300pakeHUil TOUKH U OTPE3Ka MPSIMOH B COOMPAIOIINX U PACCEMBAIOIINX JIMH3AX U
UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomnias cnocoOHOCTh. [71a3 Kak onTUYecKasi CUCTEMA.

ITpenensl IPUMEHUMOCTH F€OMETPUYECKON ONTHUKH.

BonnoBast ontuka. UuHrepdepenuus cBera. KorepeHTHble HUCTOYHUKU. Y CIOBHUSA
HaOJI0ACHNsI MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHLIMOHHOM KapTHHE OT ABYX KOI'€pEHTHBIX
UCTOYHUKOB. [IprMeps! kmaccuueckux MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxkus ceera. JludpaxiuoHHas pemérka. YciaoBuUe HAOMIOJEHHUS TIJIaBHBIX
MaKCHMYMOB IIpH TaJIeHUH MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

JdemoncTpanuu.

3aKOHBI OTPa)KEHHUs CBETA.

HccnenoBanue NpenoMIeHNs CBETA.

HabmroeHue moinHoro BHyTpEeHHETo oTpaskeHus. Mojiens CBeTOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IMyYKOB Y€pe3 MIIOCKOMAPAIIIENBbHYIO IIIACTUHY U IIPU3MY.

WccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

HaGmronenue narepdepeHimu ceera.

HaGnronenue 1BeTOB TOHKUX TUIEHOK.

Habmonenue nugpakuuu cera.

W3zydenune qudpakinOHHON PEIIETKH.

Habmtonenue nupakiiMOHHOTO CIIEKTpA.

HaGmonenue aucnepcuu cBera.

HabntoneHue nonsipuzanuu cBeTa.




IIpuMeHeHne MosIpOUI0B I U3YUYEHU MEXaHUYECKUX HAIIPSKCHUI
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I/I3Mepe1me MmoxKasaTejd NpeJoMJICHUSA CTEKJIA.

HccnenoBanue 3aBHCMMOCTH (POKYCHOTO PacCTOSIHMSI OT BelecTBa (Ha IIpHUMeEpe
KUJKHUX JIMH3).

N3mepenne GpoKycHOTO pacCTOSIHUS PaCCEHBAIOIINX JTHH3.
[Tonmyuyenne n300pakeHHs B CUCTEME M3 IJIOCKOTO 3epKajia U JIMH3HI.
[Tonmyuyenne n300paKeHHUS B CUCTEME U3 IBYX JINH3.
KoHcTpynpoBanue TeIeCKOMMYECKUX CHCTEM.
Habmronenune nudpaknuu, nHTEpYEPeHINN 1 MOISAPU3ALUHU CBETA.
W3yyeHune nonspusaiuy cBeTa, OTpaXEHHOTO OT MOBEPXHOCTH AMAIIEKTpUKa. V3yuenne
uHTep(EpeHINHN JTa3ePHOT0 U3ITyYSHHUS Ha IBYX ILEISX.
Habmtonenue nucnepcuu.
HaGnronenue u uccnenoBanue AUPppakIuOHHOTO CIEKTpa.
W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[TosrydeHue ciekTpa U3IydeHus: CBETOMO 1A TIPU MOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cieHAJILHOMH TEOPUU OTHOCHTEIbHOCTH.

Tema 6.1
OCHOBBI
crnernuaibHOM
TEOPHUH
OTHOCUTEIBHOCTH

Teopernueckoe o0yueHue

I'panuubl nmpUMEHHMOCTH KJjaccudecko MexaHuku. Ilocrynarsl cnenuajabHOR
TEOPUH OTHOCUTEJIBbHOCTH.
IIpocTpaHcTBeHHO-BpeMeHHOli uHTepBaJ. IlpeoOpasoBanus Jlopenma. VYciosue

OpUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHHE BpPEMEHH M COKpaIleHUE
JUIAHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

OK 01
OK 03
OK 04
OK 05
K 1.1-1.3
K 2.1-2.3
I1K 3.1-3.3




CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PENITUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

YCKOPUTCIIN 3apAKCHHBIX YaCTHUII.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIyTHUKOBBIE NPUEMHHUKH,
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Onpenenenre UMIyNIbCa U SHEPTUU PEISITHUBUCTCKUX YacTUll (M0 ¢ororpadusiMm TpeKoB
3apsKCHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBas pusuka.

Tema 7.1
KopmyckynapHo-
BOJIHOBOW JyaJIU3M

Teoperuueckoe o0yueHue

PaBHOBecHOe TemioBoe u3jydeHHMe (M3/1y4eHHe a0COJIOTHO YE€PHOro Tena). 3aKOH
cMmemienust Buna. I'mnore3a Illnianka o kBaHTAax.

@®OTOHBI. DHEPrus U UMILYJIbC POTOHA.

®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHbl poToddpdexra. YpaBHeHHe DHHIITEIHA
st poroaddexra. «Kpacnast rpanunia» porosdexra.

JlaBnenue cBeta (B YAacCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO MOIVIOILAOLIYI0 H
abCoII0THO OTpaskarollyto noBepxHocTh). OnbiThl [1.H. JIebenena.

BoisHoBbIE cBolicTBa yactull. BomHbl ne bpoisd. [InuHa BoiHBI e bpoinsg u pasmepsl
00J1aCTH JIOKaIM3alMK JBUOKYIIEHCs yacTHIlbl. KopmycKynsipHO-BOJIHOBOM Aayanu3Mm. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneunduka n3mepenuit B MuKkpomupe. COOTHOLIEHHS] HEONpeesIeHHOCTeN
I'eitzenbepra.

JdemoHcTpaumnu.

®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETro GpoTodddekra.

Conneunas 6artapes.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTU. CBETOAMO/.

OK 01
OK 03
OK 04
OK 05
MK 1.1-1.3
MK 2.1-2.3
MK 3.1-3.3
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Hccaenosanue gporopesucropa.
N3mepenne nocrosinaol [1nanka Ha ocHOBe uccnenoBanus Gorodddexra. UccnenoBanme
3aBHCHMMOCTH CHJIbI TOKA Yepe3 CBeTOAMO/ OT HANIPSIKEHU .

Tema 7.2 ®usuka
aTOMA.

TeopeTnyeckoe o0yueHue

OnbITHI 10 HCCIEA0BAHUIO cTpoeHus aToma. IliianerapHas moaeas atoma Pesepgopaa.

Moctyaarsl bopa. M3nyuenue u nornomeHne (OTOHOB IIPU TEPEXO/IE aTOMa C OJJHOTO
YPOBHS SJHEPTUU Ha APYTOH.

Bunel criektpoB. CIIEKTp ypOBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYKJIEHHOE M3yueHue cera. Jlasep.

JdeMoHcTpanum.

Mopaenb onbiTa Pesepdopra.

Habumtoienue nuHedyaTbIX CeKTPOB.

YCTpoUCTBO U IEHCTBUE CYETUMKA HOHUZUPYIOIIUX YACTHULL.

Onpenenenre AJIMHBI BOJIHBI JIA3EPHOTO U3JIYYECHHUS.
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Ha0aronenune JIMHEHYATOr0 ClEKTPA.
HccnenoBanue cnekTpa pa3peskeHHOI0 aTOMAapPHOI0 BOJ0PO/Aa M M3MepeHHe IOCTOSIHHOM
Punodepra

Tema 7.3 ®usuka
ATOMHOI'O siIpa U
DIIEMEHTAPHBIX
YaCTHL.

Teopernueckoe o0yueHue

Hyxnonnas moxens smpa ['elizenOepra-lBanenko. 3apsay siapa. MaccoBoe ducio sipa.
N3oTomnsl.

PagnoakTuBHOCTBL. AJibda-pacnag. JJIeKTPOHHBIN W MO3UMTPOHHBIH Oera-pacnan. I'
aMMa-Hu3JIy4YeHue.

3aKkoH pagMoaKTHBHOro pacmnana. PaamoakTuBHble U30TONBLI B npupoae. CpoiicTBa
MOHM3UPYIOUIETO U3IyueHUs. BausHue paquoakTUBHOCTU Ha KUBbIE OpraHnu3Mbl. ECTeCTBEHHBIN
¢bon uznyuenus. Jlozumerpus.

DOHeprusi cBS3HM HYKJIOHOB B sizipe. S nepHble cuitbl. JledekT Macchl spa.




Anepuple peakuuu. Jlenenue u cuHTe3 saep. SnepHblie peaktopsl. I[IpoGiembl

YVOPaBIsEMOT0 TEPMOSJIEPHOTO CHUHTE3a. OKOJIOTUYECKHE AaCMeKThl pPa3BUTHS  sIepHOU
SHEPTeTUKHU.

MGTOI[BI pEerucTpau U UCCICAOBAHUA JICMCHTAPHBIX YaCTHII.

DyHIaMEHTaIbHbBIE B3aUMOAECHCTBUA. baproHbl, Me30HbI U JienToHbl. [IpencraBienue o
CrangaptHoit Moaenu. KBapk-TJit0OHHAsi MOJIEIIb aIpOHOB.

®usuka 3a npeaenamu CtannapTHoi Mojenu. TEMHast MaTepust U TEMHas SHEPIUsL.
EnuncTBO n3nueckoil KapTUHBI MUpA.

TexHn4eckue yCTpOﬁCTBa H TEXHOJOIHYE€CKHE MpoHeCChbl: JT03UMCTP, KaMeEpa

Buiibcona, siaepHbIi peakTop, TEPMOSIEPHBIN peakTop, aTOMHast 60MOa, MarHUTHO-PE30HAHCHAsI
Tomorpadus.
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HccaenoBanue TpekoB YyacTul (10 roToBbiM (pororpadusim).

actrponomum. IlpumMennMocTh 3aK0HOB (PU3UKHU /151 00bSICHEHHS] MPHPOAbI KOCMHYECKHX
00bEKTOB.

MeToabl ACTPOHOMHUYECKUX HcciaeaoBaHuil. CoBpeMeHHbIe ONITHYECKHE TeJeCKOIbI,
paauoTesiecKoONbl, BHeaTMOC(epHast aCTPOHOMHUSI.

Bun 3Bé31H0r0 Heba. Co3Be3nusi, ipKkue 3BE3/Ibl, VIAHETHI, UX BUIUMOE IBUKEHHE.
CoytHeYHAas1 cUCTEeMA.

Coanne. CotHeyHasi akTUBHOCTh. M cTouHuK 3Heprun CostHIIA M 3BE3]1.

2
UccnenoBanue paanoakTHBHOTO (JOHA C HCIIOIb30BaHUEM J03UMETPA.
N3y4yeHue noryomenus 0eTa-4acTul AaTIOMUHHEM.
Pasjen 8. Di1ieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.
Tema 8.1 Teoperuyeckoe o0yueHue OK 01
DIIEMEHTHI OK 03
ACTPOHOMUU U OK 04
acTpO(U3HKH. OK 05
MK 1.1-1.3
K 2.1-2.3
IK 3.1-3.3
Jranbl pa3BuTusi actpoHomuu. [IpukiaagHoe W MHPOBO33peHUYECKOe 3HAYEHHE 10




3BE31pl, MX OCHOBHBIE XapaKTEPUCTUKH. JluarpaMma «CIEKTpalbHBIM Kilacc -
CBETUMOCTb». 3BE3/Ibl ITIaBHOW MOCJIEI0BATENIBHOCTH. 3aBUCUMOCTh «MAacca - CBETUMOCTbY JJIs
3BE3]l [JIaBHOM  IOCJIENOBATENbHOCTUH. BHyTpeHHee crpoeHue 3BE3a. (CoBpeMeHHbIE
IIPEACTABIICHUS O IPOUCXOXKACHUH U 3BOroLMH COJIHIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muaeunblii IlyTs - Hama I'anakruka. Ionoxenue u apukenue Counna B I'anakruxke.
Tunsl rajakTuk. Paguoranaktuku u kazapbl. YépHble AbIPbI B AIPAX rajJaKTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon XaO6na. Paz6eranmwe ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe uznyuyeHue.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

JlaGopaTopHas padora Ne25

HaGmionenust 3Bé3qHOTO HeOa HEBOOPYKEHHBIM TIJIA30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX 2
HpI/IJ'IO)KCHI/Iﬁ e OoNpCAC/ICHUS ITOJIOKCHUSA HC6CCHLIX O6’beKTOB Ha KOHKPETHYIO OaTy: OCHOBHBLIC
co3Be3nusi CeBepHOTO monymapus u sipkue 38€3761. AnddepeHmpoBanHbiii 3a4er.
Teop. 110
JlabopaTopHbIie pabOTHI 50
Bcero 160




4. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI OBIIIEOBPA30OBATEJBHOI'O
YYEBHOTI'O IPEIMETA

4.1. Tpe6oBaHHMSI K MUHUMAJILHOMY MaTepUAJIbHO-TEXHHYECKOMY 00ecrnedeHHI0

Jlist peanu3anuu mporpaMMbl TUCITUTUTHHBI HIMEETCsl yUeOHbBINH KaOMHET (PU3UKH.

O6opynoBanue yueOHOro KabuHeTa!

Harnsimaeie mocoOust (KOMIUIEKTBI YYeOHBIX TaONUI], CTEHIOB, CXEM, IIAKaToB, IOPTPETOB
BBIIAIOIINXCS YICHBIX B (PU3UKOB U JIp.);

JlemoHCTpanroHHoe 000opyI0BaHue (0OIIEro Ha3HAUYCHUS K TeMAaTHYECKUE HAOOPHI);

HarJIsIHBIC TOCOOMS (KOMIUIEKTHI YYeOHBIX TaONmuI, IIakatel: «DU3WYecKue BEIUYUHBI U

(dyHIaMEeHTaIbHbIE KOHCTAaHTBDy, «MexayHaponHas cucrtema enuaun CHy», «llepuomudeckas

cucrema xummuueckux 3nemMeHToB .M. MenneneeBay, MOPTPETHl BELIAOIIUXCS YICHBIX — (DU3HKOB

1 aCTPOHOMOB);

KommuiekT naboparoproro o0opyaoBaHus 1Jist 1a00paTOPHOTO MPAKTUKYMa TI0 OTITHKE;

KomrmuiekT mabopaTopHOro 000pya0BaHus Uit 71a00paTOPHOTO MPAKTHKYMa 110 MEXaHHKCE;

KommutekT nmabGoparopHOro oOOpymoOBaHUS sl JTAOOPATOPHOTO MPAKTHKYMa IO MOJICKYJISPHOM
(bu3MKe U TEPMOJAMHAMUKHY;

KommuiexT naboparoproro o0opyaoBanus i 1a00paTOPHOro MPAKTUKyMa IO AJIEKTPUUYECTBY;

O6opynoBanue naboparopun u pabouux mMect JadbopaTopuun

- IUIaKTHYECKHUE MaTepuaibl (3alaHus Il KOHTPOJBHBIX pa0oT, IS Pa3HBIX BUIOB OICHOYHBIX
CpEJICTB, 3K3aMEHa U JIp.);

- TEXHUYECKUE CpelIcTBa 00ydeHUs (IIePCOHATBHBIA KOMITBIOTEP C JIMIICH3MOHHBIM MPOrPAMMHBIM
o0ecriedeHneM; MyJIbTUMEIMHHBINA TIPOCKTOP; HHTEPAKTHBHAS JOCKA, BHIXOJI B JIOKAIBHYIO CETh);

4.2. YueOHO-uHpOpPMaIIHOHHOE 00ecnieueHne 00ydeHu st

DJIeKTpOHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE PeCypPChI:
MuHHCTEPCTBO HAYKH U BhIcIIero oopazoBanus Poccuiickoit @enepanuu (https://minobrnauki.gov.ru)
®enepanpublil mopran «Poccuiickoe oopazoanue» (http://www.edu.ru/);
Wudopmannonnas  cucrema  «EaumHoe  OkHO  jocTyma K 0Opa3oBaTelbHBIM  pecypcamy»
(http://window.edu.ru/);
Enunas komtekius unpoBbix obpasoBarenbHbix pecypcos (http://school-collection.edu.ru/);
®denepanpHbIi 1IEHTP UHPOpPMaAIIMOHHO-00pa3zoBaTenbHbIX pecypcoB (http:/fcior.edu.ru/);
O6pasoBarenbHbliil mopTan «Yueba» (http://www.ucheba.com/).

OcHOBHBIE HCTOYHUKH

1. ®dusuka (0a3zoBbli U yrmyOneHHbld ypoBeHb) 10-11 kmacc. Mskumes I'.5., Byxosue b.b.,
Yapyrun B.M./Ilox penakuueii [lapdentreBoit H.A. M3narensctBo «IIpocBenienuey; 2020

2. ®uzuka (yrayonennsiii yposenb) 10-11 kmace. Kabapaun O.®., I'mazyno A.T., Opnos B.A. u
np./ Iox penakuueii: [Tunckoro A.A., Kabapauna O.®. U3znatensctBo «IIpocemenue»; 2021

3. ®usuka (0a3oBbId U yryOneHHbId ypoBenb) 10-11 kmace. Iypeimea H.C., Baxeesckas H.E.,
Ucaes [I.A., Yapyrun B.M. UznarensctBo OO0 «[PODAY; 2022

4. ImutpueBa B.®. ®usnka ans npodeccuil v crnenuaibHOCTeN TEXHUUECKOTo Npoduiist: y4eOHUK
JUTst 00pa3oBaTeIbHBIX YUpexAeHUH cpel. mpod. oopazoanus. — M., 2020

5. Amutpuena B.®. @usuka 11 npodeccuii u cnenuanbHoCcTed TeXHUYecKoro npoduiis. COop- HUK
3aja4: yueO. mocobue /i 00pa30BaTeNbHBIX YUpPEKICHUN cpea. mpod. odbpasosanus. — M., 2018.

6. Ocenenuuk 10.C., Camoiinenko. ®uznka. MoaynbHslii kKype. YueOHoe ocodue s CI1O., 2018r.
7. Tpodumona T.U. PykoBoacTBoO Kk penieHuto 3aaad no ¢usuke 3-¢,2018 ron



JlonoTHUTEIbHBbIE HCTOYHUKH
1. ®wusuka B TabauIax YHUBEPCATHLHOE CIIPABOYHOE TOCOOHME JJIs MKOJLHUKOB U a0UTYPHUEHTOB.

Uepnoyuan A. . ®usuka 3agauu ¢ OTBeTaMu U perieHussMu. M. KHUKHBIN oM «Y HUBEPCUTET
3. T.. Tpodumona. CrnpaBounuk 1o ¢Pusuke. YueOHOe mocobue i 001meodpa3oBaTeIbHBIX
YUpEKICHUN HAYaJIBHOTO U CpeaHero npodeccruonansHoro oopasopanus. M. Akagemus, 2022r

N

4. ®wusuka: Dunuknonenus. / [lox pex. FO.B.IIpoxoposa. — M.: bonbias Poccuiickas
sHumkionenus, 2020. — 944c.
5. SnueBckas O.B. pusuka B Tabnunax u cxemax. — CI16.: U3garensckuii oM «JIutepan,202021. —
96 ¢.50

HNuTepHeT-pecypceb:

DJIEKTPOHHBIC YPOKH U TECTHI.

®usnka 7 — 11 kiacc. UHTepakTUBHBIE JEKIIUU

http://fcior.edu..ru

http://ru.wikipedia.org

http://www.curator.ru

www. fcior. edu. ru (®enepanbHbIi EHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB).

wwww. dic. academic. ru (Axkagemuk. CaoBapy U SHIUKIONEINN ).

www.booksgid.com (BooksGid. DnektpoHHast 6ubimoTexa).

www.globalteka.ru (I'mobGanreka. ['mobanpHas 6uOIMOTEKa HAYYHBIX PECYPCOB).

0. www.window.edu.ru (EquHOE OKHO H0OCTyIIa K 00pa30BaTEIBLHBIM pecypcam).

1. www. st-books.ru (JIyumnas yyeOnast nurepatypa).

12. www. school.edu.ru (Poccuiickuii oOpa3oBarenbHbIid moprai. JJocTymHOCTh, KauecTBO, dhdek-
TUBHOCTb).

13. www.ru/book (DnexTpoHHass OMOTUOTEIHASI CHCTEMA).

14. www.alleng.ru/edu/phys.htm (O6pa3oBarenbHbie pecypcebl MHTepHeTa — Dusnka).

15. www. school-collection.edu.ru (Equnast kosuiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB).

16. https//fiz.1september.ru (yueOHO-MeTOqMUECKas razeTa « DU3MKaY).

17. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o pusuke).

18. www.nuclphys. sinp.msu.ru (SInepnas ¢usuka B UuTepuere).

19. www.college.ru/fizika (ITogroroka k EI'3).

20. www.kvant.mccme.ru (Hay4yHO-TIONYJISIPHBIN (pr3MKO-MaTeMaTHuecKuil xKypHai « KBaHT»).

21. www.yos. ru/natural-sciences/html (ectecTBeHHO-HAY4HBII KypHaI Tt Motoaexku «I1yTh B

HayKy»).

RRoOoo~NoO~wNE

4.3  Hcnoub3dyemble cOBpeMeHHble 00pa3oBaTe/lbHble TEXHOJOTMH B peaju3anuud padouei
nporpamMmMsbl 0011e00pa30BaTeJIbHOM JUCIUIIIMHBI

B peamuzanuu pabodeil mporpaMMbl Ha YUEOHBIX 3aHATHUAX WCIOIB3YIOTCSI COBPEMEHHBIS
o0pa3oBaTeNbHbIE TEXHOJIOTHH:

L4 I/IH(bOpMaI_[I/IOHHO-pEBBI/IBaIOH_II/IC TCXHOJIOTHUH, B TOM qHuCJIC I/IH(I)OpMaI_II/IOHHO-
KOMMYHHKAIIUOHHEIC,

L4 ACATCIIBHOCTHBIC TCXHOJIOTNH, BKIIIOYAOIUE PCHICHUC CUTYAIIMOHHBIX 3a1a4,

L4 JIMYHOCTHO-OPUCHTUPOBAHHLBIC TCXHOJIOTHUH, ITPECACTABIICHHBIC CaMOCTOSTEIbHON pa60T0ﬁ Ha

oTeperKaromeld OCHOBE, TMPOEKTHOW NESTENbHOCThIO, TPYIIOBOM pabOTOM, OCYIIECTBIEHHEM CaMoO- H
B3aMMOOIICHKH, pealu3alfeil IMpaBa BBIOOpAa YPOBHS CIOKHOCTH U crmoco0a BBHIMOTHEHHs 3a/laHuUM,
nmapTHepa B y4eOHOU JesATeTbHOCTH, HCTOYHUKA HH(POpPMAIINH;

o pPa3BUBAIONINE TEXHOJOTHUH, XapaKTEePU3YIOIMIMECS BKIIOUYCHHEM  OOyYaronuxcs B
npoOJeMHbIE JIEKIIMM W CEeMHUHAphl, Y4eOHBIC IUCKYCCHHU, NETOBBIE W POJIEBBIE HWIPHI, KOJJIEKTUBHYIO
MBICITUTENIBHYIO U YU4€OHO-UCCIEA0BATENbCKYIO I€ITEIbHOCTb.

[Tpu ucnonab30BaHUM JAHHBIX 00pa30BaTEIbHBIX TEXHOJOTUMN JOMYCKAETCsl COUYeTaHHEe OCHOBHBIX UX
BH/JIOB.

[Ipu  uHTeHCHMUKanuu  00IIe00pa30BaTENIbHON  MOATOTOBKM  NPUMEHSIETCS  TE€XHOJIOTHS
WHTEHCUBHOTO OOYYEHUs, KOTOpasi MPEIoiaraeT MepeHoC ¢ aKTUBHOCTU MPEIoIaBaTessi Ha aKTUBHOCTH
camMux oOyvaroumxcs, Y4€r oOUIeIUJaKTUYECKUX MPHUHILHUIIOB TMPUPOAOCOOOPAa3HOCTH, BO3PACTHBIX



0COOEHHOCTEH, JIMYHYI0 3aMHTEPECOBAHHOCTh M MOTHBAIMIO oOOyuarommxcs. JlaHHas TEeXHOJIOTHS
HalpaBj€Ha Ha JOCTHKCHHE 3aIUIAaHUPOBAHHBIX pE3YyJbTaTOB W BKIKOYAET HWHTEHCUBHBIE METOJBI,
aKTUBU3UPYIOIINE KOTHUTUBHBIE CIIOCOOHOCTH 00YYaIOIIMXCS.

ANTOpPUTM BHEJIPEHUS TEXHOJIOTUU UHTEHCUBHOI'O O0YYEHUS BKIIOYAET OILICHKY CPOPMUPOBAHHOCTU

TE€X WIA WHBIX KOMIIOHEHTOB Y CTYJACHTOB, aJalTaldi0 COACPKAHHUS JUCHUILUIMHBI K HOBBIM
00pa30BaTEIbHBIM YCIOBUSIM, KOHTPOJIb M OLIEHKY MOJyYCHHBIX PE3YJIbTATOB.

[lpu opraHu3alMyd TUCTAHIIMOHHOTO OOyYEHHS HCIOJb3YIOTCS IU(PPOBBIE HHCTPYMEHTHI
TEXHOJIOTUI TUCTAaHIIMOHHOTO 00yueHus: oOpazoBarenbHas mwiargopma Moodle, PowerPoint, anexTponnas
1o4Ta, BUACODUIHMBI.



5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA

KoHTposib M OLEHKa pacKphIBalOTCA YeEpe3 JIUCLMUIUIMHAPHBIE pPE3YyJIbTaThl, YCBOEHHBIC 3HAaHHUS U
MpUOOpETEHHBIC CTYICHTAMH yYMEHUS, HalpaBJieHHbIE HAa (OpMHUpPOBAHHE OOIMIMX M MPOQPECCHOHAIBHBIX
KOMIICTECHITHM.

OOyueHue TO TpEeAMETY 3aBepliacTcs MPOMEXKYTOYHOW aTTecTanued B (opme 3K3aMeHa, BOIMPOCHI K

KOTOpPOMY paccMaTpUBAIOTCS Ha 3acelaHMM IUKIOBOW KOMHCCHUM U YTBEPXKIAIOTCS JTUPEKTOPOM
TexHukyma.
@DopMBbI U METOBI MPOMEKYTOYHON aTTECTALIMK M TEKYILIEr0 KOHTPOJIS M0 yueOHOMY IMPEIMETY JTOBOASTCS

J0 CBCIACHHUA 06yqafonmxc;1 Ha IICPBOM 3aHATHUH.

Obémas/npodeccuoHanbHa Pa3znen/Tema Tun oeHoYHbIX

sl KOMIIEeTEeHIIHs MepONnpHUsITHSI
OK1 Beibupath criocoOsr P2, Tema2.1,2.2,2.3,2.4 YcTHBIM onpoc
penieHus 3a1a4y P3, Tema 3.1,3.2,3.3 TectupoBanue
pohecCHOHATTLHOM P4, Tema 4.1,4.2,4.3,4.4,4.5 @poHTAIBHBIN OIIPOC
JIeSITEILHOCTH, P.5 Tema 5.1,5.2,5.3,54 Pa3noypoBHEBbIE
MIPUMEHUTEIBHO K P.6 Tema 6.1 3aJaHusg
Pa3IMYHBIM KOHTEKCTaM. P7Tema7.1,7.2,7.3

P.8 Tema 8.1

OK 2 OcymiecTBisiTh

P2, Tema2.1,2.2,2.3,2.4

KoHnTponbHble paboThl

ITOMCK, aHAJIN3 U P3, Tema 3.1,3.2,3.3 Pa3noypoBHEBbIE
MHTEPIPETALHIO P4, Tema 4.1,4.2,4.3,4.4,4.5 3aJaHus
uHpopmanuu, P.5 Tema 5.1,5.2,5.3,5.4 OpoHTaTBHBIN OIIPOC
HEOOXOIMMOM ISt P.6 Tema 6.1

BBITIOJTHEHMS 327124 P.7Tema 7.1,7.2,7.3

npodeccuoHanbHOM P.8 Tema 8.1

JIeSITeIIbHOCTH.

OK 3 IlnanupoBath u P1 Tema 1.1 Pa3noypoBHEBEIE
peanu30BbIBAThH P.3 Tema 3.1,3.2,3.3 3aJlaHus
coOCTBEHHOE P.4 Tema4.2,4.3,4.4,4.5 ®poHTaTBHBIN OMPOC

npodeccruoHaIbHOE U
JIMYHOCTHOC pa3sBUTHC,
HpeANPUHUMATEIBCKYIO
JACATCIIBHOCTD B
npodeccuoHaabHOI chepe,
UCIIOJIb30BAThH 3HAHUSI 10
(rHAHCOBOW IPaMOTHOCTH
B Pa3JIMYHBIX ) KU3HCHHBIX
CHUTYaIUSIX;

OK 4 PaGorats B P2, Tema2.1,2.2,2.3,2.4 JlaboparopHbie
KOJUUISKTHBE U KOMaH/IE, P3, Tema 3.1,3.2,3.3 paboTsI
3 pexTuBHO P4, Tema4.1,4.2,4.3,4.4,4.5 [IpakTnueckue
B3aUMOICHCTBOBATh C P.5 Tema 5.1,5.2,5.3,5.4 3aHATHUSA
KoJuleramu, pykoBojactsoM, | P.6 Tema 6.1
KJIMEHTaMH. P.7Tema 7.1,7.2,7.3

P.8 Tema 8.1
OK 5 OcymiecTBasTh P1 Tema 1.1 JlaGopatopHsbie
YCTHYIO M TUCbMEHHYIO P2, Tema 2.1,2.2,2.3,2.4 paboThI
KOMMYHUKAIUIO Ha P3, Tema 3.1,3.2,3.3 [IpakTnueckue
rOCYIapCTBEHHOM SI3bIKE P4, Tema4.1,4.2,4.3,4.4,4.5 3aHATHUSA

Poccuiickoii @enepanuu ¢

P.5 Tema 5.1,5.2,5.3,54

@pOHTAIBHBIN OIIPOC




y4eToM 0COOEHHOCTEH
COIMAIBHOTO U
KyJBTYPHOT'O KOHTEKCTA;

P.6 Tema 6.1
P.7Tema7.1,7.2,7.3
P.8 Tema 8.1

OK 7 ConeiicTBOBaTh

P2, Tema2.1,2.2,2.3,2.4

YcrHblii onpoc

COXPAHEHHUIO OKPYIKaIOLIEH P3, Tema 3.1,3.2,3.3 TectupoBanue
cpebl, P4, Tema4.1,4.2,4.3,4.4,4.5 JlaGopaTtopHbie
pecypcocOepereHuIo, P.5 Tema 5.1,5.2,5.3,5.4 paboThI
¢ dextuBHO nerictBoBath B | P.6 Tema 6.1 [IpakTnueckue
YPE3BBIYANHBIX CUTYALMX. P.7 Tema7.1,7.2,7.3 3aHATUA
P.8 Tema 8.1
OK 9 Hcnons3oBaTh P1 Tema 1.1 KoHTposibHBIE pPabOTHI
nH(GOpPMaIMOHHBIE P2, Tema2.1,2.2,2.3,2.4 Pa3zHoypoBHeBbIE
TEXHOJIOTHH B P3, Tema 3.1,3.2,3.3 3aJIaHus
po(hecCHOHATTLHOM P4, Tema 4.1,4.2,4.3,4.4,4.5 OpoHTAIBHBIN OIIPOC
JIeSITEILHOCTH. P.5 Tema 5.1,5.2,5.3,54 JlaGopaTopHbie
P.6 Tema 6.1 paboThI
P.7Tema7.1,7.2,7.3 [IpakTnueckue
P.8 Tema 8.1 3aHATHS
IIK 1.1. OuenuBathb P 1, Tema 1.1, JlaboparopHbie
COOTBETCTBHE METOTUKI P2 Tema2.1,2.2,2.3,2.4 paboThI
3ajavam aHaimsa 1o AMaiasoty | p 3 Tema 3.1,3.2,3.3 [IpakTuueckue
M3MCPACMBIX SHAICHUH 1 P.4 Tema 4.1,4.2,4.3,4.4,4.5 3aHATUA
TOTHOCTH. P.5 Tema 5.1,5.2,5.3,5.4
P.6 Tema 6.1
P.7 Tema7.1,7.2,7.3
1K 1.2. Beibupars P 1, Tema 1.1, JlaboparopHbie
ONTHMAaJIbHBIC METOABI aHanmu3a. | P.2 Tema 2.1,2.2,2.3,2.4 paboThI
P.3 Tema 3.1,3.2,3.3 IIpakTnueckue
P.4 Tema4.1,4.2,4.3,4.4,4.5 3aHATHS
P.5 Tema 5.1,5.2,5.3,5.4
P.6 Tema 6.1
P.7Tema7.1,7.2,7.3
K 2.1. O6cnyxuBath U P 1, Tema 1.1, JlaGopaTtopHbie
9KCIUTyaTUpOBaTh P.2 Tema2.1,2.2,2.3,2.4 paboTsI
napoparoproe obopynosanue, | P 3 Tema 3.1,3.2,3.3 TpakTHUeCcKHe
MCTILITATENbHOE 000PY/IOBAHKE | P 4 Tema 4.1,4.2,4.3,4.4,4.5 3aHATUA
" CpeACTBA UBMEPCHUA XUMUHKO- PS TeMa 51 52 53 54
AHAIMTUYECKUX J1a00PATOPUIA. P.6 Tema 6.1, T
P.7 Tema7.1,7.2,7.3
K 2.2. ITpoBoanTH P2 Tema2.1,2.2,2.3,2.4, JlaGopaTopHsbie
Ka4eCTBEHHbIN U P.3 Tema3.1,3.2,3.3, padoThI
KOIMYECTBEHHBIN aHATH3 P.4Tema4d.1,4.2,4.3,44,4.5 [IpakTuueckue
HEOPTaHUYECKHX U P.5 Tema 5.1,5.2,5.3,5.4 3aHATHUSA
OpraHUYCCKUX BCHICCTB P6 TeMa 61
XUMHUYECCKNUMHU U (I)I/ISI/IKO' P7 TeMa 71, 72’ 73
XUMHWYECKHUMHU METOJaMU.
1K 2.3. ITpoBoauTh P2Tema2.1,222.3.24, JlaGopaTtopHubie
METPOJIOTHYECKYH0 00paboTKy P.3 Tema3.1,3.2,3.3, paboThI
pE€3yIIbTATOB aHAIIN30B. P4 Temad.1,4.2,4.3,4.4,4.5 [TpakTuueckue
P.5 Tema 5.1,5.2,5.3,54 3aHSTHA

P.6 Tema 6.1
P.7Tema 7.1,7.2,7.3




1K 3.1. [TnanupoBats u P2 Tema2.1,2.2,2.3.24, JlaboparopHbie
OpraHH30BbIBATH PAOOTY B P.3 Tema3.1,3.2,3.3, paboThI
COOTBETCTBHH CO CTAHAApTaMH | P 4 Tema 4.1, 4.2,4.3,4.4,4.5 [TpakTudeckue
[peANpUATHA, P.5 Tema 5.1,5.2,5.3,5.4 3aHATUSA
MEXIAYHAaPpOAHBIMHU P6 TeMa 61
CTalAAPTaMIL 1 APYTHM P.7 Tema7.1,7.2,7.3
TpeOOBAHMSIMHU. >
I1K 3.2. Opranu3oBEIBaTh P2 Tema2.1,2.2,2.3,2.4, JlaGopaTopHbie
Ge30macHbIC yCIOBHS P.3 Tema3.1,3.2,3.3, paboThI
TPOTICCCOB 1 IPOU3BOJCTBA. P4 Tema4d.1,4.2,4.3,4.4,4.5 [IpakTruueckue

P.5 Tema 5.1,5.2,5.3,54 3aHSTHA

P.6 Tema 6.1

P.7Tema7.1,7.2,7.3
1K 3.3. AHanu3upoBarth P2 Tema2.1,2.2,2.3,2.4, JlaboparopHbie
MPOU3BOACTBEHHYIO P.3 Tema3.1,3.2,3.3, paboThI
JIeATENBHOCTD 1a60paTopuu 1 P4 Tema4d.1,4.2,4.3,4.4,4.5 [IpakTuueckue
OLCHUBATE SKOHOMIICCKYIO P.5 Tema 5.1,5.2,5.3,5.4 3AHATHS

3(hekTUBHOCTH PabOTHI.

P.6 Tema 6.1
P.7Tema 7.1,7.2,7.3
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