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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ydeOHOMY mnpeameTy «®Pu3MKa» Ha YpPOBHE OCHOBHOTO
oOmiero o0pa3oBaHUs COCTABJICHA HA OCHOBE IMOJOXKEHUW M TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHsI 00pa30OBaTENbHOM MPOrpaMMbl C Y4E€TOM (eaepaabHOM
paboueil mnporpamMmbl BocnuTaHusd u KoHuenuuu mnpenogaBaHus y4eOHOTrO
npeamera «Ou3nkay, a Takxe:

- ®enepanbHoro 3akona oT 29 nexadbpst 2012 r. Ne 273-03 «O6 obpazoBaHuu
B Poccuiickoii @enepanuny» (C ”BMEHEHUSIMU U JOTIOJTHEHUSIMU );

- perepanbHOrO TOCYIAPCTBEHHOIO 00Pa30BaTENbHOIO CTAaHAAPTAa OCHOBHOTO
oOmiero oOpa3oBaHusi, YTBEpKACHHOrO mpuka3oM Munnpocsemenuss Poccun ot
31 mas 2021 r. Ne 287 (B pen. npukazoB Munnpocemenust Poccun ot 18.07.2022
Ne 568, o1 08.11.2022 Ne 955, ot 27.12.2023 Ne 1028, ot 22.01.2024 Ne 31),

- (QenepanpHOil  00pa3oBaTENbHON  MPOrpaMMbl  OCHOBHOTO  OOILETO
oOpa3oBaHus, yTBEpKIECHHOM mpukazoMm Munnpocsemenus Poccun ot 18 mas
2023 1. Ne 370 (B pen. mpukazoB Munnpocsemenus Poccun ot 01.02.2024 No 62,
ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

- npukaza Munnpocsemenus Poccun ot 5 Hoa0ps 2024 r. Ne 769 «O6
yTBepKJIeHUU  (denepalibHOro  HepeuHs  y4eOHUKOB,  JIONYIIEHHBIX K
UCIIOJIb30BAHUIO TPU pean3allii HUMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIIMIO
o0Opa3oBaTeIbHBIX MPOTrpaMM HayaJIbHOTO OOIEro, OCHOBHOTO OOINET0, CPETHEro
oOmiero o0Opa3oBaHUS OpPraHU3ALMIMH, OCYIIECTBISIIONIUMU 00pa30BaTEIbHYIO
NEeSTENbHOCTh, W  YCTAHOBJICHHHM  TMPENENbHOIO  CpOKa  HCIOJIb30BaHUSA
UCKJTIOYEHHBIX Y4Y€OHHUKOB M pa3paOOTaHHBIX B KOMIUIEKTE C HUMH Yy4eOHBIX
11ocoouii»;

- npuka3za Munnpocsemnienusi Poccuu ot 18 wurona 2024 r. Ne 499 «O06
yTBEpKJIEeHUHU (eepaIbHOTO TIEPEUHs JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JIOTYIICHHBIX K HKCIIOJIb30BAHUIO TPH peaU3alliil MMEIOIIUX TOCYJapCTBEHHYIO
aKKpeIuTanuio o0pa30BaTeIbHBIX MPOTPAMM HAYaJIbHOTO OOIIETr0, OCHOBHOTO
00I11ero, CpeTHero 00IIero 00pa3oBaHUNY;

- mpukaza Munmnpocsemenus Poccun ot 7 oktadps 2022 1. Ne 888 «O
BHeceHMM u3MeHeHnit B Ilopsgok  opraHu3alii ¥ OCYIIECTBIICHUS
o0pa3oBaTeabHON  JAEATEIBHOCTH IO  OCHOBHBIM  0OOIIE00pa30BaTEIbHBIM
mporpaMmamM — 00pa3oBaTeIbHBIM MPOTPAMMaM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO
o0mero W cpemHero o0mero o0pa3oBaHMs, YTBEPKICHHOTO IPUKA30M
MunucrepcrBa npocenienns Poccuiickonn ®@enepannn ot 22 mapra 2021 r. Ne
115»;

- Ycrapa I'BOY «CII Ne 5 I'.O. MAPUVIIOJIb» (HoBast penakuus),
YTBEPXKIECHHOrO MpuKa3oM MuHucTepcTBa 00pa3zoBaHusi W Hayku JloHelkoun
Hapoanoit Pectiyonuku ot 1 uronst 2024 r. Ne 969;
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- YyebOHoro mnana cpennero oomero oopazosanus 'bOY «CII Ne 5 T'.0.
MAPUVYIIOJIb» na 2025-2026 y4eOHbBIi TO/I.

[Iporpamma no ¢gusuke onpeaenseT 00s3aTenbHOE NPEIMETHOE COAEPKAHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3feiioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro mpolecca, BO3pPacTHBIX OCOOEHHOCTEW  OO0y4aroluxcs.
[Iporpamma mo ¢usuke Aa€T NpeACTaBICHHE O LENAX, COJepkKaHUHU, oOuIeH
CTpaTeruu OOy4YeHHs, BOCHUTAHUS U PA3BUTUA OOYUYAIOIIMXCS CpeCTBaAaMU
yueOHoro npeameta «dusuka» Ha YriyOJEHHOM YPOBHE.

N3yuenne kypca ¢Gu3uku yriiyOJIEHHOTO YpPOBHSI TO3BOJISET peaiu30BaTh
3a1auu TPoeCCUOHATLHON OpPUEHTAIIMM, HAMPaBICHO Ha CO3/JaHUE YCIOBUU IS
MPOSIBJICHUSI CBOUX HWHTEJUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIIbIM
o0ydJaromumcsi, KOTOpble HEOOXOIUMBI JIJIi MPOJOJDKEHHs 00pa3oBaHUsl B
opraHuzanusax MpodeCcCUOHATBHOTO O00pa3oBaHUsl 10 Pa3IUYHBIM  (PU3HUKO-
TEXHUYECKUM U WHKEHEPHBIM CIEIUAIBHOCTSIM.

B mporpamme mo ¢uzuke OnpeAessiOTCA IIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3UKU Ha YPOBHE CpeaHEro olIero 0opa3oBaHus: JUIHOCTHBIC,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrryOnéHHom  ypoBHe).  Hayuno-
METOJIOJIOTUYECKON OCHOBOW 1Jisi pa3pabOTKHM TpeOOBaHWM K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4arolMuXCcs, OCBOUBIIHNX
nporpaMMmy To (u3MKe Ha YpoOBHE cpefaHero oOmero oOpa3oBaHus Ha
yriayOiaEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/I€SITEIbHOCTHBIN MOAXO/.

[Iporpamma no ¢u3MKe BKIIOYAECT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOCHUS Kypca (GU3MKKA Ha yriayOonéHHOM
ypOBHE, B TOM YHMCJI€ MPEIMETHBIE Pe3yIbTaThI M0 ToJaM 00y4eHHUS;

conepxkanue yueoHoro npeamera «Pu3nkay 1o rogam o0ydeHusl.

[Iporpamma mo ¢Gu3MKe HMEET NPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUYUTEISIMU (DU3HUKH JJI COCTABICHHUS CBOUX PA0OUYUX MPOTPAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
MPEAOCTABISIET BO3MOXXHOCTH IS pEANM3ALUU  PA3IUYHBIX METOJUYECKHX
MOAXOJIOB K TpernojaBaHuio (pu3uku Ha yriayOiaEHHOM YpOBHE MPH YCIOBUU
COXpaHEeHUs 003aTEIHHON YaCTH COJEPIKAHUSI KypcCa.

duzrka Kak Hayka O HaumOoyiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMAs B
KadyecTBe y4eOHOro mpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHU 00 oKkpykaromeMm mupe. [IIkonpHbIN Kypc Pu3ukn — cucTeMooOpa3yronuit
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NUYECKHUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB M SBJICHUM, HM3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbusnueckoit reorpadueir u actpoHomuen. Vcmonp3oBaHWE W AKTHBHOE
MpUMEHEHUE (PU3NUYECKUX 3HAHUU OMNpEAEeIWIO XapakTep U OypHOE pa3BUTHE
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pa3HOOOpa3HbIX TEXHOJOIMH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCA, IOJIyYEHUs HOBBIX MAaTe€pUaJiOB C 3aJaHHbIMU CBOMCTBaMH. M3yueHune
(U3MKM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuaromierocsi, B GOpMHUPOBAHHE YMEHHUHA NMPUMEHSTh Hay4YHBIH
METO/1 IO3HAHMSI PY BBITIOJTHEHUH UMHU Y4E€OHBIX UCCIEA0OBAHMIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEro 0011Iero 00pa3oBaHusl MOJIOKEH
PAI UaeH, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHLMUIIBI €TI0 IOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypeC SBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B coOTBETCTBUMM C HeW Marepual Kypca (HU3MKU
o0beMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTcs
(opMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NpEeAIoaraeT HCMOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3NYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMeM oOIecTBa, a TakKXke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoin nanpasnennocmu. Kypc dbuzuku yroyOonéHHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTMYECKUX
NPWIOKEHUM W3YYEHHBIX TEOpHil M 3aKoHOB. lIpu 3TOM paccmaTpuBaroTCs Ha
ypOBHE OOIIMX MPEACTABICHUM M COBPEMEHHbIE TEXHHUYECKHE YCTPONCTBA, U
TEXHOJIOTHH.

Hoea 3Kkonozuzayuu peannsyerTcss IMOCPEIACTBOM BBEACHUSA SJIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJIOTHM, a Takke OOCYXICHUS
po0OJIeM palliOHAIBHOTO MPUPOOTIOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

OcBoeHnue cofepkanus MporpaMMsbl 1Mo (GU3HKE JOHKHO OBITH TOCTPOCHO Ha
INPUHLUIIAX CUCTEMHO-JIEATEIbHOCTHOrO noaxona. [ns ¢usuku peannsanus 3TuUX
NPUHLUIIOB 0a3upyeTcss Ha UCMHOIb30BaHUU CaMOCTOSITEIIbHOTO SKCIIEPUMEHTA KaK
MMOCTOSTHHO JIeHCTBYyrOIIero ¢akropa ydeOHoro mporecca. Jus yrmyO6a€HHOro
YPOBHA — 3TO CHCTEMA CaMOCTOSATEIBHOIO YYEHHYECKOIO JKCIIEPUMEHTA,
BKJIIOYAIONIETO (DPOHTAJIbHBIE YYEHHUUYECKHE OIBITHl IPU H3YyYEHHUH HOBOIO
MaTepuania, J1abopaTopHble paboThl U paboThl MpakTHUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crmocoba peanu3anuu (QU3MYECKOro TpakThkyma. B mepBoM ciydae
MPaKTUKYM TpoBoauTcs arb0 B koHie 10 u 11 ximaccos, mubo mocie mepBoro u
BTOPOrO TOJIYTOJUM B KaXXJOM U3 JTUX KiaccoB. Bropoil cmocod — 3To
uHTerpanusi paboT MNpakTUKymMa B CHUCTEMY JIaDOpaTOpHBIX paboOT, KOTOpPbIE
MPOBOJSITCSL B Mpolecce u3ydeHus: pasnena (temsl). [lpu 3Tom mon paboramu
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MpaKkTUKyMa TOHUMAETCS CaMOCTOSTENIbHOE UCCIE0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BUa O€3 MOIIaroBoi MHCTPYKIIMH.

B mporpamme 1o (QusMke cucreMa YYEHHUYECKOrO HSKCIEPUMEHTA,
na0opaTopHBIX pabOT M MpaKTUKyMa NpeiCTaBieHa €AUHBIM IepeuHeM. Buioop
TEMaTUKU JIJI1 3TUX BUJOB YUYEHHYECKUX MPAKTHUYECKUX Pa0OT OCYIECTBIISIETCS
y4aCTHHKaMu 00pa30oBaTEIbHOrO Mpolecca UCXO0d U3 OCOOCHHOCTEN MOYypOYHOI0
IUTAHUPOBAHUS W OCHalleHusi kabuHeta ¢usuku. [Ipm 3tom obecneunBaeTcs
OBJIaJICHUE OOYYaONIMMUCS YMEHHSIMU TIPOBOJIUTH TIPSMbIE U KOCBEHHBIC
WU3MEPEHUs, UCCICIOBAHUS 3aBUCUMOCTEH (U3UYECKUX BEIUYMH M TIOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHME yIENAETCS PEHNICHUIO PACYETHBIX M KaYeCTBEHHBIX
3amad. [Ipu sToM i pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESBHO 3aJIaHHOM (DU3UYECKON MOJIEIIbI0, TTO3BOJISIONINE MPUMEHSThH
U3Y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjielia Kypca, TaK H
UHTETPUPYs MPUMEHEHUE 3HAHUHN U3 pa3HBIX pa3aenoB. JlJisi KaueCTBEHHBIX 3a/1ad
MPUOPUTETOM SBJISIFOTCS 3aJlaHusi Ha OOBACHEHHUE/TIpEJCKa3aHue MPOTEKAHUS
bU3UYECKUX SIBJICHUN M MPOIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolre BrIOOpa
(br3UYeCKON MOJIEIH IS CUTYallM IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanuamu DPIOC COO k MarepuajgbHO-
TEXHUYECKOMY OOECIEUYeHHIO y4eOHOro Impolecca Kypc (pu3uku yriyOonEHHOro
YPOBHSI Ha YPOBHE CpPEHET0 0011ero 00pa3oBaHus JOJIKEH U3YYaThCs B YCIOBUSIX
npeaMeTHOTo KabwHeTa. B kabuHeTe GU3MKM JOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYyJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMme II0
br3MKe YYEeHHYECKUX OIBITOB, JA0OPAaTOPHBIX PabOT M pabOT MpaKTUKyMa, a
Tak)Ke JEMOHCTPAIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHoe o0opynoBaHue (OPMUPYETCS B COOTBETCTBHU  C
NPUHIIMIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH U  OOECMEYMBAET IOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTPALMA IS
WCCJICIOBAaHUS  HW3Y4YaeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(dbyHIaMEeHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHHUI.

JlabGopatopHoe 000OpymOBaHWE I YYEHUYECKUX TMPAKTHUECKHX pPabOT
dbopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeUrMBaeTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydammwuxcs. TeMaTH4YeCKue KOMIUICKTHI
1abopaTOpHOTO O00OPYMOBAaHUS JOJKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUM AaHAJIOTOBBIX U IU(GPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJIE TU(DPOBBIX TaOOpaTOPHUH.

OCHOBHBIMH TIETISIMU M3Yy4eHHS (DU3UKH B OOIIEM OOpa30BaHUU SIBISIFOTCS:

dbopMHUpOBaHKE UWHTEpPECa W CTPEMIJICHUS OOydYalolUXci K HaydYHOMY
W3YYCHHUIO TPUPOABI, Pa3BUTHE WX HWHTCJUICKTYAIBHBIX W TBOPUYECKUX
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CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUNW O HAYYHOM METOJIe¢ MO3HaHUS U (HOPMUPOBAHUE
HCCIIEIOBATEIHLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HU3y4eHHUsS OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKY;

dbopmupoBaHue YMEHUN OOBSICHATH SIBIICHUS C UCIIOJIb30BaHUEM (PU3MUECKUX
3HaHUMW U HAyYHBIX JOKA3aTEILCTB;

dbopmMupoBaHue TpEACTaBICHUM O poiu (U3UKH IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpeCTaBICHUN 0 BO3MOJKHBIX chepax Oynymieit
npodeccuoHaIbHON JeATEIbHOCTH, CBSI3aHHBIX C (PU3HMKOHM, TOATOTOBKA K
nanbHeneMy oOy4eHHUIO B ’TOM HaIlpaBJICHUH.

JlocTimkeHue STUX Iejed oOecreunBaeTCsl pelieHueM CIICAYIONIUX 3ajiad B
npolecce u3ydeHus Kypca QU3MKM Ha YPOBHE CpeIHEro 00111ero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUN 00 OO0HUX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHIX, BKJIIOYasE  MEXaHHUKY, MOJICKYJSIDHYIO  (DUBHKY,
ANIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPOPU3UKH;

dbopMupoBaHue yMEHUN MPUMEHSITh TEOPETUUECKHUE 3HAHUS JIJIsi OOBSICHEHUS
buznueckux SBICHUN B MPUPOAEC W Uil TPUHITHS TPAKTUYECKUX DEIICHUN B
MOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOM
¢dusznuecko Mozenplo, 3a/ay, MOAPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3JaHue
duznuecko Mojenu, aJeKBaTHOW YCIOBHUSIM 3aJadyd, B TOM 4YHCJE 3ajad
UHXEHEPHOTO XapaKTepa;

NOHUMaHWEe (PU3NYECKUX OCHOB M TMPHUHIUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOWCTB ¥ TEXHOJOTMUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJIQJICHUE METOJIaMH CAMOCTOATEJIPHOTO IUIAHUPOBAHHUS W TPOBEACHUS
¢u3nuecknxX OSKCIEPUMEHTOB, aHAlW3a W HUHTEpHpeTanud  HHPOPMAIINH,
ONpeIeNICHNs] JOCTOBEPHOCTH MOIYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTUA YMEHHUU NIPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPYECKOM JEITETbHOCTH;

pasBuTHE MHTEpEca K chepaM podhecCHOHANTBHON eI TebHOCTH, CBI3aHHOMN
¢ GU3HUKOA.

B cootBerctBun ¢ tpedoBanusmu DI'OC COO yriyOn€HHBIN YpOBEHb
u3yueHus yudeOHoro mnpeaMera «®Pu3MKa» Ha YpPOBHE CPEAHEro OOUIEro
oOpa3oBaHus BBIOMpAETCS OOYYAIONIUMUCS, IUIAHUPYIOMUMU TPOJOKCHHE
00pa30BaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue ¢uzuku (yrinyOn€HHbIM ypOBEHb) HA YPOBHE CPEIHETO OOILETro
oOpazoBanus orBoautcsa 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HElE0),
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B 11 xnacce — 170 gacoB (5 4acoB B HECITIO).

[Ipennaraempiii B mporpaMme Mo (QU3HMKE IMepeyeHb Ja0OpaTOpPHBIX M
MPAaKTUYECKUX paboOT SBISIETCS PEKOMEHJOBAHHBIM, YUYUTENb JelacT BLIOOP
MpOBEJICHUs J1a0OpPAaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUIYAIbHBIX
OCOOEHHOCTEH 00yUYaroIINXCs.

COJEPKXAHUE OBYYEHUS
10 KITIACC

Pa3nen 1. Hayunblii MeTOJ O3HAHUS IPUPO/bI.

®uszrka — pyHAaMeHTalIbHAs HayKa O npupoze. HayuHblil MeTon no3HaHus u
METO/bI UCCIICIOBAHUS (DU3NUECKUX SBICHUM.

DKCIEpUMEHT M TEOpHUsl B Mpolecce IMO3HaHusl mpupojbl. Habmionenue u
AKCTIIEPUMEHT B (Pu3MKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJOTOBBIE M IU(POBBIC
U3MEPUTEIIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIC CHCTEMBI).

[TorpemnocT  u3MepeHuid  Qusnueckux  BeauuyuH  (abColoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (pU3NUECKUX SBJICHUN U MPOIECCOB (MaTepuajibHas TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIKOCTb, HCATbHBIM Ta3, TOUYCYHBIH
3apsn). 'unore3a. @U3NUECKUil 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTH. Pu3ndecKast
TEOPUSL.

Ponb m mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie pabomoit, nPAKMUKyMm.

N3mepenue cuiibl TOKa M HaNpsOKEHHs] B LENU IMOCTOSHHOIO TOKa MpH
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1U(ppoBoil maboparopueii nmo ¢usuke. [Ipumepsl u3MepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBHXKCHUS.
Cucrema orcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHUKU.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTopus.

ITepemernienne, CKOpoCTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MAaTEpPHAIBHOM TOYKH, UX MPOCKIMH HAa OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIleHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTh
KOOPJANHAT, CKOPOCTH, YCKOPEHHUS U TyTH MaTepUalibHOW TOUKU OT BPEMEHU U UX
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rpadukmu.

CBoOonHOe maneHue. YCKOpeHHEe CBOOOAHOTO mMajaeHus. [[BikeHue Tena,
OpOIIEHHOIO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJAWHAT, CKOPOCTH U
YCKOPEHHMsI MaTepUajIbHON TOYKHU OT BPEMEHU U UX I'paduKu.

KpuBonnHeitHoe  nBukeHue. J[BMKEHHE  MATEpUAIIBHOW  TOYKUM  IIO
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. Ilepumonm u yacrora oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHT€HIMAIBHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
JIBUKEHUE CHApsIOB, LEMHbIe, IIecTepéHYaTble W peMEHHbIE TMepeaayd,
CKOPOCTHBIE JTU(DTHI.

Jlemoncmpayuu.

Mopaenb cucTeMbl OTCUETa, WIUTIOCTPALMS KUHEMATHUYECKUX XapaKTePUCTUK
JIBUKEHUSL.

CrocoObl uccie0BaHUs IBUKEHUN.

WnnrocTpanus npenenbHoro nepexo/ia i i3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaGmionenue nBukeHus Tena, OPOIIEHHOT'O TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCTH NpU ABUKEHUH IO OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe nNyTeH, TPAeKTOPHM, CKOPOCTEW IBUIKEHHSI OJHOTO U TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomuit, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUSA C LEIbIO ONMPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTM IIyTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
JBUKECHUH.

HN3mepenne YCKOPEHMUS CBOOOIHOTO MaJICHUS (pexOoMEeH0BaHO
UCITOJIb30BaHUE IUGPOBOIA TabOpaTOPUN).

WN3yuenue [BMXKEHMsI Tena, OpOIIEHHOro Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMONW NPONOPLHMOHAIBHON 3aBUCUMOCTH MEXKIY JaJTbHOCTBHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3yueHue JBUKEHUS Tejla MO OKPY)KHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH MeproAa OOpalleHus KOHMYECKOro MasTHHUKA
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OT €ro NapaMeTpPOB.

Tema 2. lunamuxa.

IlepBeiii 3akoH HeroroHa. MHepumanbHble cucteMsl otcu€ra. IlpuHiun
oTHOcuTeNbHOCTU ['anmunes. HemHepuuanbHble cUCTEMBbl OTCUETA (ONpeAesieHue,
IPUMEPBI).

Macca tena. Cuna. [lpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HeroTOHA 111 MaTepruanbHOM TOYKHU.

Tperuii 3akoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUs. OKBHUBAJIEHTHOCTh T'PABUTALIMOHHOM H
UHEPTHOU MacCCBHI.

Cuna tsxecTd. 3aBUCMMOCTh YCKOPEHHUS! CBOOOJHOIO MaJCHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT Treorpapuueckod IMHUPOTHL. JIBUkeHue
HeOECHBIX TeJ M UX CIIYTHUKOB. 3akoHbl Keriepa. [lepBasi kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUU Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOIO JIBHKEHUSI.

Hasnenue. ['unpocratuueckoe nasieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: IMOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBu>keHUs Te1 B MHEPIUATBHBIX U HEMHEPLUAJIbHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX UMIMHAPOB WIM LIAPOB PA3HOM MAacChl ¢ OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHHME  PaBHOJICUCTBYIOIIEHM  NPUIOXKEHHBIX K TeIy CWI  C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLIUAIBHON CUCTEME OTCYETA.

PaBeHCTBO CWII, BO3HUKAIOLIUX B PE3YJITATE B3AUMOICUCTBUSA TEI.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NMOABEME U ITAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUII TPEHMSI ITOKOS, KAYEHUS U CKOJIBKECHHU.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomoit, NpaKmuKym.

N3mepenue paBHOAECHCTBYIOMIEH CUII ITPU IBUKEHUH OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHU JABUKEHUS Opycka IO
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HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacCCHhI.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMalum.

N3ydenue nBUXEHUSI CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepes
nErkuii OJIOK.

N3mepenue kordduimentTa TpeHUs 1Mo BEIUYMHE YIIIOBOTO KoddduineHTa
3aBucUMOCTH Frp(N).

UccnenoBanue nBmxeHUs: Opycka Mo HaKJIOHHOU TJIOCKOCTH C IIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenune nBH>KEHUsI Tpy3a HAa Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Teno. IlocTymaTenbHOE M BpalllaTelbHOE JABMXKECHUE
TBEpAOro Teina. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpalleHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpIOMY Tenty. LIeHTp TsxecTH Tena.

Y cioBuUs paBHOBECHS TBEPIOTO TEJIA.

YcroitunBoe, HeycToMUMBOE, 0€3pa3IMuHOE PAaBHOBECHUE.

TexHuueckue yCTpPONCTBA MU TEXHOJOTUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, RPAKMUKYM.

UccnenoBanue yclioBHl paBHOBECHsS TBEPIAOTO Tejla, HMMEIOLIETO OCh
BpalICHUS.

KoHcTpynpoBanue KpOHIITEMHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYUBOCTH TBEPIOTO TENIA, UMEIOIIETO IUIONIaAb ONIOPHI.

Tema 4. 3akonsl coxXpanenus 8 Mexanuke.

Nmiynibc maTepuanbHOM TOYKH, CHCTEMBI MaTEpPHUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o IBMKEHUU LIEHTPa Macc.

NMiynbe cuibl M KI3MEHEHHE UMITYJIbCA TEella.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BUXEHHUE.

MomMmeHT umnynbsca MarepuanbHOM TOUkHU. [IpencraBieHne 0 cOXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PabGora cunel Ha MajOM M Ha KOHEYHOM TmiepemenieHud. I padudeckoe
MpeACTaBIE€HUE PaOOThI CUIIBI.

MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus MarepuaibHOi TOuku. TeopemMa 00 M3MEHEHHUU
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.
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[ToreHnmanbHble W HEMOTEHIMANbHbIE CUJbl. [loTeHIIManbHAs SHEpPrus.
[loTeHumanbHast 3HEprust ynpyro ne@opMupoBaHHOW NpykuHbl. lloTeHunanbHas
SHEprusg Tena B OJHOPOJHOM TpaBUTALMOHHOM moje. [loTeHimanbHas sHeprud
TeJa B TPABUTAIIMOHHOM TI0JIE€ OJTHOPOJHOIO Iiapa (BHYTpH U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  paOOThl HEMOTCHIMAIBHBIX CHUJ C W3MEHEHHEM MEXaHUYECKOM
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM s HUACATbHOM XKUJIKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue yCTpoMCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKEHHUE PAKET,
BOJAOMET, KOMEpP, MPYXKUHHBIM MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHWe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMsI UMITyJIbCa.

PeakTrBHOE NBUKEHUE.

N3Mepenmne MOITHOCTH CHUJIBI.

N3meneHue sHepruu Teia mpyu COBEPIICHUU PabOTHI.

B3anmMHble npeBpanieHuss KUHETUYECKOM M MOTEHUHUAIBbHOW YHEPTHM TIpH
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHepruy Ipu CBOOOTHOM A ICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomoit, npaKMUKyMm.

N3mepenue ummyibca Tena mo TOpMO3HOMY MYTH.

N3mepenne cuiibl TSITHU, CKOPOCTH MOJEIH DJIECKTPOMOOWISI U MOILTHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA [IPU YIIPYTOM B3aUMOJECHCTBHH.

N3mepeHrne KNHETUYECKOW YHEPTUH TEJA IO TOPMO3HOMY MYTH.

CpaBHeHHE U3MEHEHUS TIOTEHIIMATLHON SHEPTUH MPYKUHBI C paOOTON CHIIBI
TPEHUSL.

Onpenenenue pabOTbl CHIIBI TPEHUS MPHU ABUKEHUU Tella MO HAKIOHHON
IJIOCKOCTH.

Pa3nen 3. MouiekyasipHas pu3uka U TepMOIMHAMMKA.

Tema 1. OcHo6bl MONEKYIAAPHO-KUHEMUYECKOIL MEOPUU.

OcHOBHbBIE TOJOXEHUST MOJEKyIsipHO-KHuHeTHueckor Teopun (MKT), ux
ombITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe mABMKEeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJCHCTBUS 4YacTHI] BewiecrBa. Mopaenum CTpoeHus Ta30B,
KUJKOCTEH W TBEPABIX TeA M OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneil. Macca u pasmepbl Mosiekyn (aromoB). KonmuecTBo BemecTsa.
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[ToctostnHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl €€ usmepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOCoOIIOTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3akon JlanbToHa. M3omporieccs B
WJeaqbHOM Tra3e C [IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MIpe/ICTaBIEHNE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM H  CPEJAHEW  KUHETHYECKOW  dHeprueu
MOCTYMATENHHOTO TEIJIOBOTO JBHXKCHHUS MOJIEKYJI HJEaTbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON dHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudeckne yCTPOMCTBA M TEXHOJOTHYECKHE TIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHUEe HAHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu IBUKEHUS YaCTHUI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Bunieoponnk ¢ 3anmchio peasbHOro OpOyHOBCKOTO IBUKEHHUS.

Huddy3us xuakocTei.

Mogens onbita LlTepHa.

[IpuTsrkeHne MOJIEKYI.

Mogenu KpucTaquin4ecKuX peeToK.

HaGmronenue u ucciaeoBanmne N30MpoIeccoB.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomuit, npaKmuKym.

HccnenoBanue nmporecca YCTAHOBICHHSI TEIUIOBOIO PABHOBECUS  IIPU
TEIJI000MEHE MEXIy TOpsiYeil M X0JI0JHOW BOJIOH.

N3yueHne wu30TEpMHUECKOr0 Ipolecca (PEeKOMEHIOBAHO HCIOIb30BAHUE
udpoBoii TabopaTopun).

N3yuenue n30xXopHOro mpouecca.

N3ydenne nzobapHOTO Ipoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbi.

Tepmonunamuyeckass (T]J[) cucrema. 3agaHue BHEUIHUX YCJIOBUU Jid
TEPMOJUHAMHAYECKONW CHUCTEMBI. BHemHNe U BHyTpeHHUE napaMmeTpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMBbl KaK CpEIHHE 3HAYEHUsI BEJIUYMH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoaumHamuku. (CaMONpou3BOJIbHAS — pejakcaius

12



TEPMOANHAMUYECKON CUCTEMBI K TENJIOBOMY PABHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMHUKE — CHCTEMA YpPaBHEHMI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa W BbIpaK€HHE 711 BHYTPEHHEH SHEPIUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENH: HHU3KAsl KOHUEHTpAUUs YacCTHULl, BBICOKHE
TEMIIEpaTypbl. BelpakeHUe 1Uisi BHYTPEHHEN YHEPTUHM OJTHOATOMHOI'O HMJIEAIBHOTO
rasa.

KBaszucratnueckue u HECTATUYECKUE MPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beruncnenue paboTel o rpaduky
rporecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHHMs]  BHYTPEHHEH  sHEpruu
TEPMOJMHAMUYECKOM  cUCTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TemnoTel. Tenno€MKOCTh Tena. YAelbHas W MOJISIpHAs
TEIJIOEMKOCTH BeEIeCTBA. YpaBHEHHEe Maliepa. YjaenbHas TEIJIOTa CropaHus
ToriuBa. Pacu€r KkommyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1  3ak0OH TepMoAMHAMUKU. BHyTpeHHsss oHeprus. KommuectBo
TEIUIOTBI W paboTra Kak Mepbl HW3MEHEHHS  BHYTPEHHEH  DHepruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAWHAMHMKH [JIi PABHOBECHBIX IIPOLIECCOB: 4YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIUT
eAMHCTBeHHAas aanadara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akoH TEepMOAWHAMHKH [JJ HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmreHcaruu (Knaysuyc). HeoGpaTuMocTh MPUPOIHBIX TTPOIECCOB.

[TpuHumner nectBus TertoBbix mamuH. KIT/I.

MaxkcumanesHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTEKThl MCIOJIb30BAaHMS TEIUIOBBIX ABUrareneil. TermoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/Ib.

TexHudyeckne yCTpOHWCTBA M TEXHOJIOTMYECKHME IPOLIECCHI: XOJIOAUIIBHUK,
KOHJIULIMOHEp, AU3ENIbHBIM M KapOHOpaTOpHBIA JBHUraTtend, NnapoBas TypOuHa,
IIOJIyYEHNUE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUSA «TEIJIOBBIX» OTXOIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, YTUIN3alus OMOOPTraHNYeCKOTro TOTUINBA JJIs
BBIPAOOTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpayuu.

M3Menenue TemnepaTypsl Ipu aauadaTi4ecKoM paciIupeHuH.

Bo3aymiaoe orauso.

CpaBHEHME YIETbHBIX TETUIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHMSI BHYTPEHHEN SHEPTUU.
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Hccnenosanue annabaTHOro mpouecca.

KomrmbroTepHbie MOAENN TETIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nabopamopmnwie pabomoi, npaKmuKym.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue npouecca OCThIBAHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEXMOJIEKYJISIPHOTO B3aMMOJICHCTBUS U
TEMIEPaTypbl KAUTICHUS KUIKOCTE.

Tema 3. Aepezammuvie cocmoanusa eeutecmea. Pazoewvie nepexoobwi.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJeinbHas
TEIUI0Ta NapooOpa3oBaHUs.

Hacepiiiennble ¥ HeHachllleHHbIE mnapbl. KadecTBeHHass 3aBHUCUMOCTD
IJIOTHOCTU W JABJICHUS! HACBIIMIEHHOIO Mapa OT TEMIIEPATYyphl, UX HE3aBUCUMOCTD
0T 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TeMIIEPaTyphl KUTIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo31yxa. AGCONIOTHAS M OTHOCUTEIbHAS BIAYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarusi.

Hedbopmanuu TBEpIOTO Tena. Pactskenue u cxarue. Casur. Moayss FOHra.
[Ipenen ynpyrux nedopmanui.

TemoBoe pacuupeHue XUAKOCTeH U TBEPABIX Ted, 00bEMHOE U JIMHEHHOE
pacipenre. AHFapMOHU3M TEIUIOBBIX KOJeOaHMIi YaCTHUI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B ha30BBIX MEpeXogax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHoctHOoe HaTskeHne. KoapuimeHT NOBEpXHOCTHOTO HATSKEHUS.
Kamumnspusie siBiienusd. JlaBiieHrue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI:  KUJIKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBL.

Jemoncmpayuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHIIIEHHBIX [1APOB.

Kunenne. Kunenue npu moHMKEHHOM 1aBIICHUU.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMnBITHL C MBUTBHBIMU TUIEHKAMH.

CmauuBanue.

KanunnspHele aBieHusI.
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Moaenu HEHbPIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpPEeHUS BIAXKHOCTH.

NccenenoBanne HarpeBaHusl U IUIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Buner negopmanuii.

Ha6monenne manbix qedopmarnuid.

Yuenuueckuii sxkcnepumenm, nabopamopmnwie pabomoi, npaKkmuKym.

N3ydyeHne 3aKkOHOMEPHOCTEN UCITAPEHUS JKUIKOCTEM.

N3Mmepenne yaenpHON TEIUIOTHI IUIABICHUS JIbIA.

N3y4eHue CBOWCTB HACBIIEHHBIX 1apPOB.

N3mepenre abCOMIOTHOM BIIKHOCTH BO3/yXa M OLIEHKA MAacchl MapoB B
MOMEILICHHH.

N3mepenue koaduiimenTa noBepXHOCTHOT'O HATSXKCHHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucumMocTH  aedopmaiud  pe3nuHoBoro olpasma ot
MPUII0)KEHHOU K HEMY CHUJIBI.

Pasjien 4. DiiekTpoAMHAMUKA.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3auus Tell U €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. /JlBa Buna
ANEKTPUYECKUX 3apsaoB. [IpoBOAHMKM, HOHMAJIEKTPUKA U  IOJYIPOBOIHHKH.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUsI SJIEKTPUYECKOIO
3apsna.

B3aumonenctBue  3apsaos. Toueunble  3apsypbl. 3akon  Kymona.

Onekrtpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiist.  [IpoOHeid  3apsn. JIuawwm
HAIPSKEHHOCTHU AJIEKTpUUECKOro noiist. OZHOPOAHOE SIIEKTPHUUECKOE MOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOTO TMOJisl. Pa3HOCTh MOTEHUHANOB U
HanpsbkeHue. lloreHnmanbHas SHEprus 3apsiga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMAJIOB [IJIi 3JIEKTPOCTAaTHYECKOTO MOoJs (Kak OJHOPOAHOTO, TaK U
HEOITHOPOJIHOTO).

[IpyrHIMI CynIEpNIO3ULIMU JIEKTPUUYECKUX TTOJIEH.

[lone Toweunoro 3apsina. [lome paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshKEHHOro mo o0béMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEUYHON TUIOCKOCTH. KapTwHbl JHHWA HanpsKEHHOCTH OSTHUX TMOJEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpoBOTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexrpudeckas
MPOHUILIAEMOCTH BEUIECTBA.

Kongencarop. DneKTpOEMKOCT KOHAEHCATOPA. DIEKTPOEMKOCTD IIOCKOTO

15



KOHJICHCATOpA.

[TapannenbHOE coequHeHNE KOHIEHCATOPOB. [locienoBaTenbHOE COEIUHEHUE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOT 0 KOHIEHCATOopa.

JIBrKeHue 3apsyKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyecKkue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHL: 3JIEKTPOCKOIL,
AIEKTPOMETP, AJIEKTPOCTATUYECKasl —3allluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpOoNCTBO ¥ IPUHLIMI JAEUCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE MOJIE JIBYX 3aPSIKCHHBIX IUIACTHH.

Mogens anektpoctaTudeckoro reueparopa (Ban ge I'paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alllUTA.

Y CTpOUCTBO U JEUCTBUE KOHAECHCATOPA TOCTOSIHHOW U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT  IUIOIIAIU
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJI 3apsS)KEHHOT0 KOHIEHCATOopa.

3apsiika v pa3psaka KOHJIEHCcATopa 4Yepe3 pe3UcCTop.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, RPAKMUKYM.

OneHka cy1 B3aMMOIEVCTBUA 3apsIKEHHBIX TeEIl.

HaGmronenue npeBpalieHus YHepruu 3apsbkeHHOT0 KOHASHCaTopa B SHEPTUIO
U3JIy4EHUsI CBETOIHO/IA.

N3yueHne nmpoTekaHus TOKa B LIENH, COAEPKAILEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINAJIOB (HaTpsIKEHUSI) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA YEPES PE3UCTOP.

Tema 2. IlocmosanHblil I1eKMPULECKUTL HOK.

Cuia Toka. [locTossHHBIH TOK.

VYcioBus CylIeCcTBOBaHUS MOCTOSHHOIO JIEKTPUUECKOrO TOKa. McTouHMKM
toka. Hanpsixxkenue U u DJ1C é.

3akon Oma 1151 yyacTKa LeTH.

DIEeKTpUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI W IUIOIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MAPALIEIBHOE, CMEIIAHHOE COECITMHEHNE TPOBOJHUKOB.
Pacuér pa3BeTBi€HHBIX 25ekTprueckux nenei. [Ipasuna Kupxroda.

Pabota snekTpudeckoro Toka. 3akoH [[xoyns—Jlenia.

16



MOIIHOCTh 3JIEKTPUYECKOTO0 TOKA. TerioBas MOIIHOCTb, BbIAEIsAEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COIPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJHOW  (3aMKHYTOM) DSJIEKTPUYECKOM 1enu. MOIIHOCT, HUCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonpaeHcaTop B 11enu MoCTOSHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUIECKOU SHEPTUM.

Jlemoncmpayuu.

N3Mepenune cuibl TOKa U HANPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HaNpPsKEHUS I PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COTMPOTUBIICHUS MIIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COMTPOTUBIICHUS MTPU MOCTOSHHOM
HaTPSHKCHUU.

[Tpsamoe uzmepenue IJIC. KopoTkoe 3amblkaHHE TaIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0sI coeiuHeHUsI UICTOYHUKOB Toka, DJ[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHUIMAIOB MEXAY MOTOCAMU MCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie pabomuit, npaKMUKym.

NccnenoBanne CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeinbHOro COnpoTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTM CHJIBI TOKAa OT HANpSOKEHUS Ul  JIaMIIbl
HaKaJIMBaHMSL.

VYBenuueHue npenesia U3MepeHus aMrepMerpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHyTpEeHHETO CONPOTUBJIEHUS UCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctu J/]C raibBaHMUECKOTO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY MOJTOCAMU MCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH TMOJIE3HON MOITHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu ¢ paznuunwlx cpeoax.

DOneKTpuyeckass MPOBOAMMOCTh  PA3IMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJIMMOCTh TBEPJIBIX METAINIOB. 3aBUCUMOCTbh CONPOTHUBIICHUS METAJUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.
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[lonynpoBoaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOIUMOCTh
oJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPUOOPHI.

OJEKTPUYECKUHA TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS ITUCCOLMALNS.
Onektponus. 3akoHbl Dapanes A JIEKTPOIU3a.

DIIEKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOSTENbHBII U HECAMOCTOSITEIbHBII
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: Ia3opaspsiIHbIC
JaMIIbl, AJIEKTPOHHO-JIyueBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOpP, (OTOAUON, CBETONMOM, TallbBaHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jlemoncmpayuu.

3aBUCHMOCTb CONIPOTHUBIIEHUS METAJNIOB OT TEMIIEPATYPBI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbl anekTponn3a Dapanes.

HckpoBoli pa3psa 1 IpOBOAUMOCTB BO3yXa.

CpaBHEHUE MPOBOAUMOCTH METAIJIOB U MOJIYIIPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomoit, npaKmuKym.

HaGmronenue snekrponusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOIO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS ~ TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphI.

CHsTHE BOJIBT-aMIIEPHON XapAaKTEPUCTUKH THOJA.

Du3nYeCKUuil MPAKTUKYM.

CniocoObl n3MepeHus PU3NYECKUX BEJIMYUH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTENIbHBIEC TOTPEIIHOCTH U3MEPEHUN (HU3MUYECKUX BEIUYUH.
OruieHka rpaHull OrPEITHOCTEMN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
(¢u3nyecKux BEIWYMH, MPOBEpKa MNPEIIOKEHHBIX THIOTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUCHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

Me:xnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrinyOnénHoro ypoBHs B 10 kjacce
OCYILIECTBIIAETCS ¢ YYETOM CONEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcamMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Mescnpeomemnvie noHAMUA, CEAZAHHbBIE C USYUCHUEM MEMOO08 HAYUHO20
no3nanuA: SABJICHUE, HaydyHbIM ¢akT, rumnore3a, (uanyeckas BeIMYMHA, 3aKOH,
TEeOpHUs, HAOJIIOIECHHE, HKCIIEPUMEHT, MOJIETUPOBAHHUE, MOJIENb, H3MEpPEHHE,
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MOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIBHBIE TPUOOPHL, IIUPPOBast 1a00PaATOPHIL.

Mamemamuxka: penieHUe CUCTEMbl YypaBHeHUH. JluHelHas QyHKuIMS,
napaboia, runepoosa, ux rpauku U CBOMCTBA. TPUrOHOMETPUUYECKHE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIMU HA OCU KOOPJWHAT, CIIOKEHNE BEKTOPOB.

buonozua: mexannueckoe IBH)XKEHHE B KUBOW mpupoze, Auddysusa, ocMoc,
TEIUIOOOMEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaloUIeH Cpenbl,
yTUIM3alusl OHOOPraHMYECKOro TOIJIMBA JJis  BBIPAOOTKH «TEIJIOBOM» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHNE U KAITWJIJISIPHBIE SIBIICHUS B IPUPOJE,
ANEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumun: IUCKPETHOE CTPOCHHME BELIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEIECTBA, MOJSPHAs Macca, IOJMy4YeHHE HAHOMAaTepHaJIOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEHU U Ta30B, KUIAKUE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, YJIEKTPOJIUTHYECKAS AUCCOLMALINS, TAIbBAHUKA, JJIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpagpus: BnaxxHOCTb BO3/TyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozcusa: npeobpa3oBaHuE ABMKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOro M IKUIAKOIO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUHUHU
(KpOHIUTENH, peméryarble KOHCTPYKLHMHU), HUCIOJb30BAaHUE 3aKOHOB COXpPAaHEHHUS
MEXaHMKU B TEXHUKE (TMPOCKOI, BOJOMET M IPYIHE), ABUTATE]Ib BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
IIOJIyYEHHsI COBPEMEHHBIX MAaTEpHAIOB, B TOM 4YHCJIE HAHOMAaTepUaJOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pasznen 4. DiiekTpoAMHAMUKA.

Tema 4. Maznummnoe none.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bexkrtop MarmuTHOM wuWHAyKunuu. [IpuHuun cyneprno3uuuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHIYKIIHUH.

MarauTtHoe 1oJie TPOBOJAHMKA C TOKOM (MPSAMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amrepa, e€ HanpaBIEHUE U MOJTYJTb.

Cuna Jlopenna, e€ HanpaBiIeHUE U MOJYJb. JIBUKEHHE 3apsSKEHHOW YaCTUIIbI
B OJTHOPOJHOM MarHuTHOM I1ojie. PaboTa cunbl JlopeHma.

MarnutHoe mone B BemiecTBe. DeppOMarHeTUKH, Mapa- U JTHAMArHETHKH.

TexHnueckne YCTpOWCTBA W TEXHOJOTMYECKUE ITPOLECCHl: NPUMEHEHUE
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MOCTOSIHHBIX MAarHMuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIN SJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna  nuHMI  MHOYKOMM ~ MAarHUTHOTO  TOJS  MOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHnil MarHuTHOM MHIYKIMHU TIOJISL JJIMHHOTO MPSAMOTO MPOBOJHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopericteue AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

HaGmronenue qBrKeHMs My4yKa 2JIEKTPOHOB B MATHUTHOM T10JI€.

[TpuHUIMI JIEUCTBUS DIIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTOSJIEKTPUUYECKON CHUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomoit, npaKmuKym.

HccnenoBanrie MarHUTHOTO TIOJISI IOCTOSIHHBIX MATHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue neiicTBUS TOCTOSSHHOTO MAarHUTa Ha paMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpPA OT CHJIBI TOKA.

Ornpenenenne MarHuTHOM MHIYKIIMM HA OCHOBE U3MEPEHHMSI CHIIBI AMIIEpa.

Tema 5. dnekmpomazHumHnan uHOYKYUsL.

SIBieHne dJEeKTpOMarHUTHOM MHAYKUMU. [loTOK BekTOpa MAarHuTHOU
uHaykunu. OJIC wHAyKOuMu. 3aKOH SJIeKTpOMarHUTHOW wuHAykunu Dapanes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJC mHAYKUMHU B MPOBOAHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika WHAYKTMBHOCTM B LIENM IOCTOSHHOIO TOKA.
SABnenue camounaykuuu. IJ{C caMOMHIYKIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHUYECKHE MPOLECCHI: WHIYKIIMOHHAS
[1€4b, COJICHOU/, 3aLUATA OT JIECKTPU3ALMH TEJ IPU JIBUKECHUU B MATHUTHOM I1OJIE
3emiu.

Jemoncmpayuu.

HaGmronenne ssBIeHMsI SJEKTPOMAarHUTHON WHIYKITHH.

UccnenoBanue 3aBucumoctd IJ[C UHAYKUMU OT CKOPOCTH HW3MEHEHUs
MAarHUTHOTO MOTOKA.

[TpaBuno Jlenua.
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[TaneHne marauTa B allFOMUHUEBOM (MeHOI) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd DJIC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHMS
CHJIBI TOKA B IICIIH.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padoomot, RPAKMUKYM.

UccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOW UHAYKIIVH.

Ornpenenenne MHAYKIIMU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MozeNIH AIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie6anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koeoanus.

Konebarensuasa cucrema. CBoOO HEIE KOI€OaHU.

IMapmonundeckue kosieOanus. KuHematnueckoe M JMHAMUYECKOE OIMCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUsS MEXaHWMYECKOUl sHepruu). BoiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUM M3 MX IHEPreTHYECKOTO U
KHHEMAaTHUYECKOTO OITMCAHMS.

Amvmntryna u ¢asza kosebanuii. CBsI3b aMIUIMTYIbI KOJICOAHWH HCXOHOMN
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uwactora koneOanuit. Ilepwon ManmbiX CBOOOJHBIX KOJieOaHUM
MaTeMaTH4YeCKOTo MasTHUKa. [lepumon CcBOOOMHBIX KojeOaHUN MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux Kosedbanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onaHc.
Pe3zonancHas kpuBasi. BinusiHMe 3aTyXxaHusi Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJI€0aHHS.

TexHuueckue yCTpOMCTBa U TEXHOJIOTUUYECKHUE MPOILECChl: METPOHOM, YacChl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpayuu.

3amnuch KoJie0aTeILHOIO BHIKCHHUS.

Ha6mroneHne He3aBUCUMOCTH TIEpHO/Ia MaIbIX KoJIeOaHHH Tpy3a Ha HUTH OT
aAMIUTATY/IBI.

HccnenoBanue  3aryxaromux  KoJIeOaHMM W 3aBUCHMOCTH  TIEpHOAA
CBOOOJIHBIX KOJI€OaHUN OT COMPOTHUBIICHHUS.

UccnenoBanue kosebaHUil Tpy3a Ha MACCHUBHOM TMPYKHUHE C IENbIO
dbopMupoOBaHUS MPEACTABICHUH 00 WIeaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUs DHEPTUH MPH KOJIEOaHUSIX Tpy3a Ha NPY>KUHE.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHU.

Ha6monenue pe3onanca.

Yuenuueckuii axcnepumenm, nabopamopnuie padomuol, nPAKMUKYM.

N3mepenue mnepuoga CBOOOJHBIX KOJIEOAHUM HUTSHOTO U MPYKUHHOTO
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MAasITHUKOB.
N3yuyenue 3ak0HOB JBUKEHHUS T€Ja B X0/1€ KOJIeOaHUI Ha yIPyroM MOJIBECE.
N3yueHne nBUKEHHS HUTSHOTO MasATHUKA.

[IpeoGpa3zoBaHue SHEPTUU B IPY>KMHHOM MAasITHHKE.

HccnenoBanue yObIBaHUS aMIUTATY/AbI 3aTyXaOMIUX KOJICOAHU.

HccnenoBanne BbIHYK/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomaznummsle Konedanus.

Konebarenbubiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHbIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KoHType. Popmyna Tomcona. CBA3b aMIUTUTY[IbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTHH B UJI€aJIbHOM K0J1e0aTeTbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHBIE KoJieOaHus. BoiHyxk1eHHBIC

ANIEKTPOMArHUTHbIE KOJIeOaHusl.

IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIUTYIHOE H
JCUCTBYIOIIEE 3HAYEHHE CUJIbI TOKAa W HANpsOKEHUS MPU  pa3inyHOM  (popme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHblli TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTOp M KaTyllka
WHIYKTUBHOCTH B LIETIHM CUHYCOWJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbubiii  Tpanchopmatop. IlpomsBoacTBo, mepemada u moTpebieHHe
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JeKTposHepruu. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM )KU3HH.

TeXHUYeCcKHe yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: AIEKTPUUECCKUHI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpayuu.

CBoOOHBIC AJICKTPOMArHUTHBIC KOJICOaHUSI.

3aBHUCUMOCTH YaCTOTHI CBOOOHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXaIOIMKX AIEKTPOMATHUTHBIX KOJIEOaHU.

Mojenpb 3JIeKTPOMarHuTHOTO T€HEepaTopa.

BrIHyKIeHHBIE CHHYCOUIATBHBIE KOJICOAHMS.

Pe3ucTop, karymka MHAYKTHBHOCTH M KOHJEHCATOP B LIENU MEPEMEHHOIO
TOKA.

Pesonanc mnpum mocieqoBaTENbHOM — COCAMHEHUM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHAEHCATOPA.

VY eTpoiicTBO M MPUHITUIT IEUCTBUS TpaHCPopMaTopa.

Mojesnb JIMHUY 3IEKTPOIIepeaadu.
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Yuenuueckuii sxcnepumenm, nadopamopnsie padomoit, npaKmuKym.

Nzyuenune Tpanchopmaropa.

HccnenoBanue mepeMEHHOr0 TOKa 4epe3 IMOCIEI0BAaTENbHO COETUHEHHbIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue »1eKTpoMarHuTHOTO pe3oHaHca.

Hccnenosanue paboThl MICTOYHUKOB CBETA B LIEIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60IHbL.

MexaHnueckue BOJIHBI, YCJIOBUSL MX pacnpoctpaHenus. [lomepeunsie u
MpOJOJIbHBIE BOJHBL. lleproa, CKOpPOCTh pacnpOCTpaHEHHs M JAJMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakiys.

3Byk. CxopocTh 3ByKa. 'poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHUE OKpPYKAIOUIEH Cpeibl.

DNEeKTPOMArHUTHBIC BOJHBI. Y CJIOBUS M3JIYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmMHas opueHTalusi BEKTOPOB B 3JIEKTPOMATrHUTHOM BOJTHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX ~ BOJH:  OTPaXKEHHUE,  MPeJIOMIICHUE,
noJisipu3anus, HHTepPepeHIrs u TudpaKius.

[IIxana >1eKTPOMAarHUTHBIX BOJIH. [IppuMeHEeHNE JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIUOCBSI3U U TENEBUICHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoWcTBAa M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, pajiap, paJuonpuEéMHUK, TEIEBU30p, aHTeHHA, TejaedoH, CBYU-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE TOTIEPEYHBIX U TTPOOJIbHBIX BOJIH.

Konebmomeecs Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTbH JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne narepdepeHuy 1 1udpakiiii MEXaHHIESCKUX BOJIH.

AKyCTHYECKHUU PE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHUE.

HabGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOH H
4acTOTOU KoJieOaHMI.

UccnenoBanue CBOMCTB  DJIEKTPOMArHUTHBIX BOJIH: OTpa’KEeHHUE,
MpeIOMJICHUE, TTOIpU3aIus, TUdpaKius, HHTEPPEPECHITHS.

Oo6napyxeHune nHGPaKpPacHOTO U YIbTPa()UOIECTOBOTO H3TYyUSCHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomot, nPAKMUKYM.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.
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N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpsAMosMHEHHOE pacpOCTPAHEHHUE CBETA B OLHOPOAHOM cpene. JIyu csera.
To4eyHbIld HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxkeHus cBeta. [locTpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeTa. 3aKOHBI MIPEJIOMIICHHS CBeTa. AOCOIOTHBIN MOKa3aTeb
npenomieHusi. OTHOCUTENIBHBIN MOKa3aTelb NpeaoMiieHus. [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOIICHUE JUJIMH BOJH IMPH MEPEX0Je MOHOXPOMATUYECKOTO CBETa
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nydeit B mpusme. [ucnepcus cBeta. CioxHBIM cocTaB 0eoro cera.
[Ber.

[Tonnoe BHyTpeHHEe oTpaxeHue. lIpeaenbHblii yrojl MOJIHOTO BHYTPEHHETO
OTpaKEHUSI.

CobOuparome u pacceuBaroniye JuH3bl. ToHkas nuH3a. DOKycHOE
paccTosiHUE W OINTHYEeCKass CWia TOHKOW JIMH3BL. 3aBUCUMOCTHh (DOKYCHOTO
pacCTOsSIHUSI TOHKOM cepruyecKor JUH3BI OT €€ T€OMETPUH M OTHOCHUTEIHLHOIO
NIOKAa3aTesl IPEJIOMIICHHUS.

dopmya TOHKOH JIMH3BL. Y BEIIMYEHUE, 1aBAEMOE JIMH30M.

Xop Jy4a, MPOMIEANIETrO JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakKeHUH TOYKM U OTpe3ka MpsSMOH B
coOMpAarOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromas crioco6HocTh. [11a3 kak onTudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WuaTepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIHOHHOM
KapTUHE OT JBYX KOIE€pEHTHBIX MCTOYHHMKOB. IIpuMepbl KiaccHUYecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakinumonHas peméTka. YCIoBHE HAOIIOACHHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanue npesoMIICHHs CBETA.
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Ha6mroeHre noJIHoro BHyTPEHHEr 0 OTpakeHus. Moienb CBETOBO/A.

HccnenoBanne Xxola CBETOBBIX IYYKOB Yepe3  IUIOCKONMAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B TMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIA.

HaGmonenue nnrepdepeHIy cBeTa.

HaGmronenue iBeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nudppakunoHHON perETKY.

Ha6monenne nu@pakiiMOHHOTO CTIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmronenue nonsipusanuu CBeTa.

[IpumeHeHue MOISIPOUIOB IS U3YUCHUS MEXaHUUECKUX HAIPSHKSHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

N3mepenue nokazaress NpeJoMICHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BemiecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HokycHOro pacCTOsHUS pacCEUBAIOIINX JIHH3.

[Tony4yenue n3o0pakeHus: B CUCTEME U3 INIOCKOTO 3epKajia v JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHIINN U MOJIIPU3AIINH CBETA.

N3yueHne nossipu3alny CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH AUAIIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IydyeHUs Ha IBYX HIEIsX.

Hab6monenue qucnepcum.

HaGmonenue u uccienoBanue qudpakIimoOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3IY4eHHS] CBETOAMOJA MPU MOMOIIHM AUPPAKITMOHHON
PELIETKH.

Pa3nen 6. OcHOBBI crIeNHAIBHOI TEOPUHM OTHOCUTEIHLHOCTH.

'pannnpl  NPpUMEHMMOCTH  KJAcCHMYECKOM  mexaHuku.  Ilocrymnartel
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHue
BPEMEHH U COKpAIICHUE JTUHBI.

DHeprus U UMIYJbC PEISITABUCTCKON YaCTULIBI.

CBsi3b Macchl ¢ SHEPrUed U UMIYJIbCOM PEJSITUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOSI.

TexHuueckre yCTpPONUCTBA M TEXHOJOTHYECKHE MPOIECChl: CIyTHUKOBBIE
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MPUEMHUKH, YCKOPUTEIHU 3aPSKEHHBIX YaCTHII.

VY4eHnueckuid IKCIIEPUMEHT, 1a00paTOPHbIE PaOOThI, MTPAKTUKYM.

OmpeznenieHre UMITyJbCa U DSHEPIHUM  PEISATUBUCTCKUX  YacTull (1o
(doTorpadusiM TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM II0JIE).

Pa3nen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-601H06011 0yaausm.

PaBHOBecHOE TemioBoe U3MydeHHe (M3TydeHHuEe abCOIOTHO YEPHOTO Tea).
3akoH cMenieHusa Buna. ['unoresa [11anka o kBaHTax.

®DOoTOHBI. DHEPrusl U UMITYJIbC (OTOHA.

dotorpdekt. Onbitel A. I'. CroneroBa. 3akonsl Gotodrddekra. YpaBHEeHHE
OiinmreitHa st hotodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W a0COJIOTHO OTpaXkawIlyr moBepxHocTh). Omnwitel I1. H.
JleOenena.

BonnoBsie cBolicTBa yactull. Bonusl ne bpoins. [nuna BoaHbI Ae bpoiins u
pasmepsl 00JacTH JIOKIM3AlMKM  JBWKYIIEHCS dacTuiel. KopryckymnspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka nzmepenuii B Mukpomupe. COOTHOIICHUS HEOIpeAeTEéHHOCTEN
I'eiizenOepra.

TexHuueckne yCTpPOCTBA M TEXHOJOTMYECKHUE MPOILECCHI: CHEKTPOMETP,
dotornemMeHT, GOTOAATUYMK, TYHHEIbHBIH MHMKPOCKOI, COJIHEUHas Oartapes,
CBETOAMO/I.

Jemoncmpayuu.

®dotor(dekT Ha yCTaHOBKE C IMHKOBOH IJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnegoBanue  3aBUCMMOCTM  COINPOTHUBIICHHS  IMOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToano/.

Conneunas 6aTapesi.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomoi, NpaKmuKym.

Hccnenoanue poropesucropa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe nccnenoBanus Gororddekra.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO/I OT HAIPSKEHUS.

Tema 2. @usuxka amoma.

OnbITEl IO KCCIIEIOBAaHUIO CTpOeHUs aToma. I[lnanerapHas Monenbs atoma
Pezepdopna.

[Toctynatetr bopa. M3nyuenue u moriomieHrne GOTOHOB MPHU MEPEX0JIe aToMa
C OHOTO YPOBHSI HEPTUU HA JAPYTOi.

Bunel ciektpoB. CrieKTp YpOBHEHN 3HEPTHU ATOMA BOJAOPOAA.
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CnoHTaHHOE M BBIHYXJAEHHOE U3IydyeHHUE cBeTa. Jlazep.

TexHUYEeCKHEe YyCTPOUCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPAIBHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmronenne nuHedyaTbiX CIEKTPOB.

Y CTpONCTBO U ACUCTBUE CYETYMKA MOHUZUPYIOLINX YACTHULL.

Onpenenenue IIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padbomaol, npaKmuKym.

HaGmronenue muHeyaToro crexkTpa.

HccnenoBanue crnekTpa pa3peke€HHOTO aTOMAPHOTO BOJOPOAA M M3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. usuka amomnozo a0pa u INeMeHmMapHvIX YAcmuy.

Hyxknonnas Monens sapa I'eitzenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucno sigapa. M30Tomsl.

PannoaktTuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnaj. 'amMa-uznydeHue.

3aKOH paJMOAKTUBHOIO pacnaja. PaamoakTUBHBIE HM30TOINBI B MPUPOJIE.
CBoiiCTBa MOHU3UPYIOUIETO H3JIYy4YeHHUs. BiusHuE paguoaKTUBHOCTH Ha KUBBIC
opranu3Mebl. EcrecTBennbit hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3U HYKJIOHOB B sjipe. Saepubie cunbl. [ledekt macchl sapa.

Snepubie peakiuu. [enenue u cuntes snep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTMYECKHUE ACHEKThl Pa3BUTHUSA
SIAEPHOU SHEPTETUKH.

Meroasl  perucTpalMd W HWCCIEOOBAaHUS  DJIEMEHTapHBIX  YacTHL.

DyHIaMEHTaJIbHBIE B3aUMOACUCTBUSA. bapuoOHBI, ME30HBI M JICOTOHBI.
IIpencraBnenue o CtanaapTHOM Moenu. KBapK-TriitooHHAst MOJIEJb aJIpOHOB.

®usuka 3a npeaenamu CtaHaapTHoM Mojenu. TéMHas matepust U TEMHas
SHEPrusl.

EnuncTBO mznueckoi KapTHHBI MUDPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUUECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSJACPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomut, npaKmMuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pannoakTUBHOTO (hOHA C UCTIOIH30BAHUEM JI03UMETPA.

N3ydenne norioiieHus: OeTa-4acTULl aTFOMUHUEM.

Pa3nen 8. DjieMeHTHI ACTPOHOMHUM U ACTPOPUZMKH.

Dransl pa3BUTHS aCTPOHOMHUM. [ [puKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
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acTpoHoMud. IIpyMEeHUMOCTh 3aKOHOB (QU3HKK IS OOBIACHEHHS TMPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonpl acTpoHOMHYECKHX ucciaeqoBaHuil. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, UX BHIAMMOE
JBH>KEHUE.

Conneunas cucrema.

Connue. ConHeunast akTUBHOCTb. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpamMmma «CHeKTpajJbHbIN KJ1acc —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] TJIABHOM IMOCIIEIOBATENILHOCTU. BHYyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOIoIMK CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii [Tyts — Hama T'anmaktuka. [lonmoxenue m aswxkeHue ConHIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa006ma. Paz0eranue rajakTuk.
Teopus bonbiioro B3peiBa. PennkroBoe nsinydeHue.

Macmradnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iieMbl aCTPOHOMUHU.

Yuenuueckue naoniooenua.

HaGmronenus 38€31HO0r0 HeOa HEBOOPY)KEHHBIM IJ1a30M C HCIOIB30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JIJIsT OTpeIeIeHUs TOJI0KEHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO J1aTy: OCHOBHbIE c03Be3aus (CEeBEpHOTrO NOIylIapusi U SIPKUe
3BE3/IbI.

HaGmonenuss B Temeckonm JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIUICHUM.

Du3nYeCKUl MPAKTUKYM.

Crioco6b1 m3Mepenns (pU3NIeCKUX BEIHMYUH C UCTIOIH30BAHUEM aHAJOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE 1 OTHOCUTEINIbHBIE TIOTPEITHOCTA U3MEpPEHNN (HU3UYECKUX BEITUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopatopHbie padOThl, MPAKTUKYM).

O0o0maruee NOBTOPEeHHME.

O0600111eHrEe U cCUCTEMATHU3alUs COJIEPKAHUS Pa3AeioB Kypca «MexaHuKay,
«MonekynsapHas pu3uka U TepMOJUHAMUKAY, «DNEKTpoAuHAMUKay, «Konebanus
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U BOJHBDY, «OCHOBBI CIEUUAIBHON TEOPUU OTHOCHUTENbHOCTH», «KBaHTOBas
duznka», «3I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢usuku u acTpoHOMUHM B HKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeTbHOCTH YEI0BEKa, pOJib U MECTO (DHU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAYyYHOW KapTUHE MUpa, 3HAUCHUE OIKUCATEIIbHOM,
CUCTEMATU3UPYIOIEH,  OOBSICHUTENIBHOM M  MPOTHOCTUYECKOW  (pyHKIMI
¢uznueckoit Teopuu, poiib GU3NUECKOU TEOpUr B (POPMUPOBAHUU MPEACTABICHUIMA
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABIECHUN O IPUPOJIE.

MesknpeamMeTHble CBA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHsa B 11 kiacce
OCYHIECTBIISIETCSI C YYETOM COJIEpKATENIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mejicnpeomemmuvle nonamus, c6A3aHHbIE C UZYUEHUEM MEN 0006 HAYUHO20
no3HanuA: SABIICHWE, HAay4yHbIH (akT, rumoresa, (umyeckas BeIWYMHA, 3aKOH,
TEOpHus, HaOJIOJEHUE, DSKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTEIbHBIE TPUOOPHI, IMPpoBas 1ab0paTOpHs.

Mamemamuka: pemwieHUE CHUCTEMBI YpPaBHEHUU. TpUTrOHOMETpUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE
TOKJECTBO. BEKTOpPBI M MX MPOEKIMHM Ha OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanble 31eMeHTapHBIX (yHKUMN. [Ipu3Haku mnoaO0MS TPEYroJbHUKOB,
oIpesiesICHUE MIIOWAIH MIIOCKUX GUTYp U 00bEMA Tell.

Buonozua: >nextpuueckue SIBICHUS B JKUBOW IpUpPOAE, KoyieOaTelbHbIE
IBVKEHUS B JKMBOW IPUPOJE, DOKOJIOTMYECKUE PHUCKH IIpU IIPOU3BOJACTBE
NEKTPO’HEPTUH,  JJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTpa3ByKOBasi JIMarHOCTHKa B MEJIULUHE, OINTHYECKHE SBICHUS B JKUBOU
IPUPOJIE.

Xumusn: CTpPOCHHE aTOMOB ¥ MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYypa TBEPABIX
TEJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAJUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHAJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoABUTaTENlb SKOOH, reHepaTop MEPEMEHHOI0 TOKA, MHAYKLIMOHHAS IIEYb,
JMHUM 3JIEKTpOoNepead, MEKTPOABUraTeNb, pajap, paluoONpUEMHHK, TEIEBU30p,
anTteHHa, TteiepoH, CBY-meub, ynpTpa3BykoBash [IUArHOCTHKAa B TEXHUKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIlyTHUKOBbIE
NPUEMHUKY, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IPOI'PAMMBLI IO
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®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHUA
JINYHOCTHBIE PE3YJIbTATBI
JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSA YyuyeOHOro mnpenmera «Duszukar

JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TMO3UIMEN JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHECHHOTO
ONbITa U OMbITA ACATEIBHOCTU B MPOLECCE PEATU3ALUNA OCHOBHBIX HAINPABICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YUCIIE B YACTH:

IPAKAAHCKOr0 BOCIIMTAHMS:

e CPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MO3UIMKU  OOydYaromerocs:  Kak
AKTUBHOI'O U OTBETCTBEHHOT'O WJIEHA POCCUMCKOr0o OOLIECTRA;

e TMPUHITHE TPAJUIUOHHBIX OOIIEUETIOBEUECKUX T'yMAaHUCTUUYECKUX U
JIIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESTEIIBHOCTh B HHTEPECAX IPAKIAHCKOTO
oOmecTBa, yd4acTBOBaTh B CAMOYIpaBJICHHMM B 00pa3oBaTelbHOMN
OpraHu3allNH;

e VYMEHHME B3aUMOJICMCTBOBAaTH C  COUMAJIbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM IEATEIBLHOCTH.

NAaTPHUOTHYECKOI0 BOCIIMTAHUSA:

e c(hopmMupoBaHHOCTH POCCHMCKOU IpaXXJaHCKOU UJECHTUYHOCTH,
NIaTPUOTU3MA;

e IICEHHOCTHOE OTHOIIECHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JTOCTHXKEHUSAM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PUBUKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS
e c(hopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TOBEICHHUS;

e CIIOCOOHOCTH OIEHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIe B ICATEIBHOCTH YUEHOTO;

e OCO3HAHME JIMYHOTO BKJIaJla B TOCTPOCHUE YCTONYUBOTO OYIyIIIETO.

3CTETUYECKOI0 BOCTIMTAHMS

e OCTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOUYAs JCTETHUKY HAy4YHOTO
TBOPYECTBA, MIPUCYIIETO (HU3NISCKON HAyKe.

TPY/A0BOI0 BOCIIUTAHMSI:

e HHTEpPEC K pa3IMUHbIM cepam mpodecCHOHATBLHON JIeATeIbHOCTH, B TOM
YUCJie CBSA3AHHBIM C (QU3UKOM W TEXHUKOW, YyMEHHUE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyayiien nmpodeccun U peaan3oBbIBaTH COOCTBEHHBIC
YKW3HECHHBIC TUIAHBI;

30



TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO U caMOOOpa30BaHUIO B
00yacTi (GU3UKHU Ha TPOTHKCHUU BCEH KU3HU.

IKOJOINYECKOIro BOCIIMTaHUA :

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYPhl, OCO3HaHHUE II100aIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUU B OKPYIKAIOLIEH Cpelle Ha
OCHOBE 3HAHMS LEJEH YCTOMUUBOTO Pa3BUTHUS YEIOBEUYECTBA;
paclIMpEHUE OMbITA IEATEIIBHOCTH HYKOJIOTHMYECKOM HAIPABICHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAHUH MO (pU3UKE.

IMEHHOCTN HAYYHOI'O MIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA (PU3HUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATH MPOCKTHYIO U HCCIEI0BATEIBCKYIO
NEATENbHOCTh UHANBUIYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1edcTBUA:

CaMOCTOSITEIGHO  (DOPMYJTUPOBATH M aKTyaJIH3UpOBaTh  MpoOiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPENIETISATh TeNI JIEeATEIBHOCTH, 3aJaBaTh MMapaMeTpbl U KPUTEPUH UX
TOCTH)KEHUS;

BBISIBIIATh  3aKOHOMEPHOCTH W TPOTHBOPEUYUS B  pacCMaTpPHUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaTeIBaTh IUIAH PEIICHHS MIPOOJIEMBI ¢ YU4ETOM aHAJIN3a UMEIOITIXCS
MaTepUAIBHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHUC
PEe3yabTaTOB IIEJISIM, OLIEHUBATH PUCKH MTOCJICICTBUI JIEATEITHHOCTH;
KOOPAMHUPOBATh M  BBINONHATH PabOTy B YCJIOBHSIX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KH3HEHHBIX IPOOIIEM.

Ba3oBbie ucciienoBaTebLCcKHe AeicTBUS.

BJIaJICTh HAYYHOW TEPMHUHOJIOTUCH, KITFOYCBHIMU MOHATUSIMUA W METOJIAMHU
bu3nuecKor HAYKH;

BIaJICTh  HABBIKAMH  Y4eOHO-HCCIICIOBATEIIbCKOH W MPOCKTHOM
JCATSILHOCTH B 00JaCTH (DU3WKH, CIHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITCILHOMY TIOMCKY METOJZIOB peIIeHHus 3a1ad  (hU3UIecKoro
COJICPIKaHUs, IPUMEHEHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHS,

BJIQJICTh BUIAMH JEATCIBHOCTH IO IOJYYCHHUIO HOBOTO 3HAHUS, €ro

31



MHTEPIpETalny, MPeoOPa30BaAHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYyallUsX, B TOM YHCJI€ MPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh NPUUYMHHO-CIEACTBEHHBIE CBA3M U aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelIeHHs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEP KIEHUM, 3aJlaBaTh MapaMeTpbl U KpPUTEPUU
pelieHus;

aHAJIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHYECKU OLIEHUBATH UX JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/Jayd B 00Opa30BATENBHOM
JeSTENbHOCTH, B TOM YUCJE MPU U3YUYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;
YMETh MEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTHUYECKYIO 00JIaCTh
KU3ZHEJCATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJIEH, TIPEIJIaraTh OPUTMHAIIBHBIE MOAXOAbI H PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIIHNE aJIbTePHATUBHBIC PEIICHUSL.

Pab6ora c nndopmanueii:

BJIJICTh HAaBBIKAMHU IOJIYYEHUS HHPOpMANUU (PU3NYECKOTO COACPIKAHUS
U3 HWCTOYHHMKOB PAa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIICCTBIISATH TOUCK,
aHaJKM3, CHCTEMATH3allui0 M HHTEPHpETalni0 HH(POpPMAIUU pPa3IMYHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

OIICHMBATh JJOCTOBEPHOCTH MH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJOTUH B  PEHNICHUW  KOTHUTUBHBIX, KOMMYHHMKATHUBHBIX H
OpraHMU3aIlMOHHBIX 3a7a4 ¢ COOJIFoJCHUEeM TpeOOBaHUN APrOHOMUKH,
TEXHUKH O€30MacCHOCTH, THTHEHBI, PEeCypcocOepeKCHHsS, IPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYECKOTO COJCP)KaHHUSA B Pa3IMUHBIX (opmaTax C
yaéTOM Ha3HaueHUs WHQPOPMAIMU W 1EJIeBOW ayJaUuTOPHUH, BBIOHpas
ONTUMAJIBHYI0 (OPMY MPEIACTABICHHS U BU3yaIU3aIIHH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe JelCTBUSI:

OCYIIECTBIIATh OOMIEHHEe Ha Yypokax (U3UKM W BO BHEYPOYHOU
JIESITENIEHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA KOH(QJIMKTHBIX CHUTyallMidi M CMATYaTh
KOH()JTMKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB;
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IIOHMMaTb U HCHOJIB30BAaTh  IPEUMYIIECTBA  KOMAHIHOW U
UHIUBUIYAIbHON paOOThI;

BbIOMpATh TEMATHKY U METOJbl COBMECTHBIX IEUCTBHUI ¢ Yy4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YIeHA KOJUICKTUBA,

II[PUHUMATh LE€IM COBMECTHOM JEITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS 110 €€ JOCTUXKCHUIO: COCTABIATH IUJIaH
NEUCTBUH, pacnpelesTh poJid ¢ YYETOM MHEHUHN y4aCTHUKOB, 00CYXK1aTh
pE3yJIbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJAa U KaXXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHMBATh HIAEU C IIO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallUsiX,  MPOSIBIATH  TBOPYECTBO M BOOOpakeHHe,  ObITh
VHUILIUATUBHBIM.

PeryisiTuBHBbIE YHUBeEpPCAJbHbIEe Y4eOHbIE eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IMO3HABATEIBHYIO JICATCIBHOCTH B
o0nmacTi (U3MKM M aCTPOHOMHH, BBISIBISATH MPOOJIEMBbI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABIISATH IUJIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON palboThl ¢ YYETOM HMEIOIIMXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOYTECHUIH;

JIaBaTh OIICHKY HOBBIM CUTYAI[UsIM;

pacmmpsiTh ~ paMKd ~ ydyeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHUIMH B 00IacTH
(GU3HUKHU, TOCTOSTHHO TOBBHINIATH CBOW 00pA30BAaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJ'lb, SMOLMOHAJIBHBIM MHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAIUIM, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIAJCTh HaBBIKAMH IIO3HABAaTCIBbHOW pediekcMu Kak  OCO3HAaHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIHTATOB U
OCHOBaHMI;

WCTOJIb30BaTh TpUEMBI peduekcuu s OICHKM CHUTyallud, BbIOOpa
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BEPHOTO PELIECHNS,

YMETh OLICHMBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PELICHUS MO UX
CHIDKEHUIO;

IIPUHUMATh MOTHMBBI U apTyMEHTBI APYIHMX NP aHAJIU3€ PE3YJIbTAaTOB
NEATENbHOCTH;

OPUHUMATH €051, MIOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI U ApPTyMEHTHI JIPYTUX IMPU AHAIU3E PE3YJIbTAaTOB
NEATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIMX HA OUTUOKHU.

B nporiecce nocTmkeHrss TUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBI IO
¢usznke Ui YpOBHS CcpeAHero oOumero oOpa3oBaHHs Yy OOydaromuxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTECIIJICKT, TIPEIITOJIar arO I
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHWS, BKITIOYAIOIIETO  CIOCOOHOCTh ~ TIOHMMAaTh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BU/IETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOMU
SMOIIMOHATBLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
SMOLIMOHAJIBHBIM M3MEHEHUSIM U HPOSBIATH I'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K JTOCTUKEHUIO LIETIH
U ycexy, ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE JEHCTBOBATh, UCXOMS U3
CBOMX BO3MOYKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh IMOHMMATh  3MOIMOHAIBHOE
COCTOSIHME JpPYTUX, YUWUTBIBaTh €ro IPU OCYILECTBICHUM OOIIEHUS,
CHOCOOHOCTb K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSABIATH HMHTEPEC U
paspeniaTb KOH(JIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 knacce mpenMeTHbIe pe3yJlbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOy HAIOIINXCS YMEHUM

MOHUMATh POJb (PU3HKA B  SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
OKOJIOTHYECKOM, COIMANIbHOW W OJTUYECKOHW cdepax AesITeIbHOCTH
YeJI0BeKa, POJb U MECTO (PM3MKH B COBPEMEHHON HAYYHOW KapTHHE MHPA,
3HAQYEHUE OMHCATENbHON, CHUCTEMATU3UPYIOIIEH, OOBACHUTENbHON U
NPOTHOCTHYECKOW  (YHKIMH  (QU3HUECKONH TEOpUHM —  MCEXaHUKH,
MOJIEKYISIPHON (PU3UKH U TEPMOJUHAMHUKH, POJib (PU3UYECKON TEOPUHU B
dbopMuUpOBaHUU MPECTABICHUN O PU3NUECKON KapTUHE MUDPA;
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pa3niuyath YCIOBUS MNPUMEHUMOCTH MoJeneld (Quanueckux Tel u
MPOLIECCOB (SIBJICHUI): HHEpUUaNbHasi CcUCTEMa OTCcU€ra, abCOJIFOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBUKECHMUE,
CBOOO/NHOE majeHue, al0comoTHO ynpyras jAedopmanus, aOCOTIOTHO
yrnpyroe u abCOJIIOTHO HEYNIPYTroe CTOJKHOBEHHUS, MOACIH Ta3a, >KUJIKOCTH
U TBEPJIOTro (KPUCTAUIMYECKOI0) Teja, UAcalbHbIM ra3, TOUCYHBIN 3apsi,
OJTHOPOJIHOE DJIEKTPUUYECKOE MOJIE;

paznuyath yCJIOBHUS (TpaHUIb, OOJACTH) MPUMEHUMOCTU (HUINUECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI XapakTtep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJM3UPOBATh U OOBACHATH MEXAaHUYECKHE TMPOIECChl U  SBICHUS,
UCIIOJIb3Ysl OCHOBHBIEC MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIbHOCTD
MEXaHUYECKOTO JBIKEHUS, (POPMyNIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIDKCHMsI, TpeoOpazoBanus [ammies Juisl CKOPOCTH M TepEeMEICHUs,
3akOHbl HpIOTOHA, TMpPUHOMO OTHOCUTENbHOCTH [amumies, 3aKkoH
BCEMHUPHOTO TATOTCHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOU
SHEPIruH, CBSA3b PAOOTHl CWIBl C U3MEHEHHEM MEXaHUYECKOW HHEPTHH,
YCJIOBUSI paBHOBECUS TBEPAOro Tena), NpPU ITOM  HCIOJIB30BAThH
MaTeMaTH4eCKOe BBIpa)KEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anues, BToporo
U TpeTbero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHHS HMIYJbCca U
MEXaHUYECKOW SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHUS, UCTIONB3YS
ocHoBHBIe TmoJokeHUsT MKT wu 3akoHBI MoJeKyasipHOH GU3UKH U
TEPMOJAVMHAMUKHU (CBSI3b JABJIEHUS MACAJTBHOTO Ta3a CoO CpeaHen
KMHETUYECKOW SHEPrueu TEIUIOBOrO JBWKECHUS M KOHUEHTpALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpaTypbl BELIECTBA CO CpPEOHEW KHUHETHYECKOMN
SHEPruey TEIIOBOTO ABMYKEHHS €rO YacTHll, CBSI3b JABJICHUS HUIEAIBHOIO
raza C KOHUEHTpaUMEHd MOJEKYJ M €ro TeMIEepaTypoul, ypaBHEHHE
MenpneneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpPaHEHHMs] SHEPrUU B TEIUIOBBIX IMPOIECCaX), MPU 3TOM HCIOJIb30BaTh
MaTeMaTH4YeCKOe BBIpA)KCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHEeHUsI MenaeneeBa—Knanenpona;

aHAJU3UPOBATh W OOBACHATH DJIEKTPUUECKUE SIBIICHUS, HCIOIb3Ys
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKHU (3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIUATBHOCTh
ANEKTPOCTATUYECKOTO TOJIA, MPUHLUI CYNEPIO3UIUU AIEKTPUUECKUX
MoJieil, Mpu 3TOM YyKa3biBas YyCIOBUSI MpUMeHHMOCTH 3akoHa Kyrnona, a
TaK)Ke MPAKTUYECKH Ba)KHBbIE COOTHOILECHMS: 3aKOHBI OMa JjIsi yyacTka
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Lenu W Ui 3aMKHYTOM JJIEKTpUYEeCKOW nemnu, 3akoH Jxoynsa—J/leHuna,
npasuia Kupxroda, 3akonsl dapanes 1is 371€KTpoan3a);

ONMKCHIBaTh (PU3NYECKUE MPOLECCHl U SBJIEHUS, HCIOJIb3YsS BEJIUYUHBI:
IIEpEMEILIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJE€HUE, I[IOTECHUUAJIbHASI DJHEPIUsl, KHUHETHYECKAas
SHEpPrus, MeXaHWudecKkas SHeprus, padoTa CWibl, HEHTPOCTPEMUTEIBHOE
YCKOPEHHUE, CHJIA TSKECTH, CHJIAa YIPYTrOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJEUCTBUA Tena ¢ 3eMiEd BOMM3M €€ MOBEPXHOCTH,
SHEprus yopyro nedopmanuu OPYXKUHBL, KOJMYECTBO  TEIUIOTHI,
abcomioTHas TeMIiepatypa Teja, padoTa B TEpMOAMHAMHUKE, BHYTPEHHSS
SHEPrus UACAIBHOIO OJHOATOMHOIO Tas3a, paboTa HJIeaJbHOr0 rasa,
OTHOCHUTENIbHAS BJAXHOCTh Bo3nyxa, KIIJ waeanpHOro TEmmoBoro
JBUTATENIS; DIIEKTPUUYECKOE TOJIE, HANPSKEHHOCTh 3JIEKTPUYECKOIO OIS,
HaIpsOKEHHOCTh MOJII TOYEYHOTO 3apsija WiW 3apsDKEHHOro Iapa B
BaKyyM€ W B JUAJEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO TOJI,
pa3HOCTh  MOTEHIMANOB,  DJJIEKTPOABMXKyIIas  CWJla, CHJa  TOKa,
HaIpSKEHWE, MOIIHOCTh TOKA, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHUE YYaCTKa LENH C IOCJIENOBATEIbHBIM U
[apaJyIeNIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPIUS JIEKTPUUYECKOTO OIS
KOHJICHCATOPA;

OOBSCHATH  OCOOEHHOCTH  NpPOTEKaHUA  (PU3MUECKUX  SIBICHUM:
MEXaHMYECKOE [JBHKEHUE, TEIUIOBOE JIBJKEHHE 4YacTHL[ BELIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBMKEHUE, AUPPY3Hsl, HcCIapeHHe,
KHAIIEHHE U KOHJIEHCAlus, IIJIaBJICHUE U KPUCTAJUIM3alusl, HAIIPABIEHHOCTh
TEIUIONEPEAAYH, DIIEKTPU3ALUSA TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsPKEHHOT 0 IPOBOJHUKA;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PU3NYECKOM BEIIMUYUHBI OT
IPYyroM €  HCIOJb30BAHHEM  MPSMBIX  M3MEPEHUM, TIPU  ITOM
KOHCTPYMpOBAaTh YCTaHOBKY, (UKCHUPOBATh pPe3yibTaThl IOJYYEHHON
3aBUCHUMOCTH (U3MYECKUX BEJIUYMH B BHUAE TIpapuKoB C Y4ETOM
a0COJIIOTHBIX MOTPEITHOCTEN U3MEPEHM, /1eaTh BBIBOABI 110 Pe3yIbTaTaM
UCCIIEI0BAaHNS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYHH, IMPH 3TOM
BBIOMpATh ONTUMAIbHBIA METOJ W3MEPEHHMsI, OLICHWBAaTh a0COJIOTHBIE U
OTHOCHUTEJIBHBIE MOTPEITHOCTH NPSMBIX U KOCBEHHBIX U3MEPECHUM;
IIPOBOJIUTH OIBITHI IO ITPOBEPKE MPEMIOKEHHON TMITOTE3BI: INIAHUPOBATH
JKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3HPOBATh
IIOJIyYEHHBIE pEe3yJbTaTbl M JEJIaTh BBIBOJ O CTaTyce NPEMJIOKEHHOU
THUIIOTE3HI;
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co0Jiro1aTh IpaBuiia 0€30MacHOro TpyJa MpU MPOBEICHUM HCCIEA0BaHUN
B paMKax Yy4eOHOro »HKCIEPUMEHTa, NpaKTUKyMa U  Yy4yeOHO-
HCCIIEIOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C UCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYI0BaHHS;

pelmarb pacy€THbIE 3aJayd C SBHO 3aJaHHOW U HEABHO 3aJaHHOU
(¢u3nyeckoi MOJIENbI0: HA OCHOBAHWM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (usMueckoil Mojenu, OTBedaroued TpeOOBaHUAM  3aJaud,
OpUMEHATh  (OpPMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIaThl
bU3UYECKUX TEOpUM TMPU HCMOJIB30BAaHUM MATEMAaTUYECKUX METOJ0B
pelieHus 3a/1a4, MPOBOAUTh PacuéThl HA OCHOBAaHWU UMEIOIINXCS JJAHHBIX,
aHAJM3UPOBATh PE3yJbTaThl W KOPPEKTHUPOBATH METOJBl PEIICHUS C
y4€TOM TIOJTYyYEHHBIX PE3YyJIbTaTOB;

pemath Ka4eCTBEHHBIC 3ajau, TpeOyrolue NPUMEHEHUs 3HAHUN U3
pPa3HBIX pa3JeyoB Kypca (PU3NKHU, a TAaK)Ke WHTErpalluy 3HaAHUN U3 JPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCy>kKJIeHUMN ¢ ONOPOil HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3nYeCKUe SIBJICHMUS;

UCIIOJIB30BaTh TEOPETHUYECKHWE 3HAHUS JUIi OOBSICHEHHUS OCHOBHBIX
PUHIIMIIOB paOOThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

NPUBOJUTh TPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyOeKHbIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKHU, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATH U OIEHUBATDH MOCIECACTBUS OBITOBOM M MPOU3BOICTBEHHOM
NESTETbHOCTH 4YEJIOBEKAa, CBSA3aHHOW C (PU3MYECKUMU TMpOIECCaMu, C
MO3UIIMKA PKOJIOTUYECKON 0€30MMacHOCTH, IPEACTaBICHUN O PallMOHAIBHOM
IPUPOJIOIIOIH30BAHUH, & TAKKE PasyMHOM HCIOJIb30BAHUU JTOCTHXKCHHIMA
HAyKd U TEXHOJOTUW JUIs JadbHEHIIero pa3BUTHS YEIOBEYECKOTO
o0I111ecTBa;

NPUMEHSTh Pa3u4Hble CIOCOObI paboThl ¢ MHbOpMaIe (HU3NIECKOTOo
COIepKaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX HWH(MOPMAIIMOHHBIX
TEXHOJIOTUW, TIPH STOM HCIOJIb30BaTh COBPEMEHHbBIE MH(GOPMAIIMOHHBIE
TEXHOJIOTUU IS TIOMCKA, TEpepadOTKH M TPEIbSBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(GOPMAIIHH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAIINU
uHpOpMAIINK, TIONYYCHHOW W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUYCCKHU
aHaJIM3HpPOBATH  MOJy4YaemMyr  HMH(GOpMAIMI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWI, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(POpMAIINY;

MPOSIBIISATH OpraHU3alMOHHbIE u MO3HAaBaTENbHbIC YMEHUS
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CaMOCTOSATEJILHOTO ~ NPHUOOPETEHHs  HOBBIX 3HAHMHM B Ipolecce
BBINIOJHEHUS IPOEKTHBIX U yU€OHO-UCCIEA0BATEILCKUX padoT;

paboTaTh B Tpynmne € MCHOJHEHUEM pa3IUYHbIX COLMAIBHBIX POJEH,
IJIaHUPOBATh PabOTy TPYIIbl, PALIMOHATBHO PACIpPENEATh AeATEIbHOCTD
B HECTaHIAPTHBIX CUTyalUsiX, aJI€KBaTHO OLICHMBATh BKJIAJ KaXXIOro M3
YYaCTHUKOB I'PYIIbI B PEIICHHE paCCMaTPUBAEMOMN IPOOIEMBI;

IPOSIBIIATh MOTHBALIMIO K Oynyliel npopecCuoHalbHON AESITeIbHOCTH 110
CIENUAIBHOCTAM (DU3UKO-TEXHUUYECKOTO TPOQuIs.

K koniy oOyuenuss B 11 knacce mpeiaMeTHBbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh Y OOYyHAIONTUXCS YMEHUI:

NOHUMATh podb (GU3UKK B DKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKON cepax NesTeIbHOCTH YEeIOBEKa, POJb U MECTO
(Gu3MKH B COBPEMEHHOW HAy4YHOW KapTHHE MHUpPa, pOJib ACTPOHOMHUHU B
NPaKTUYECKON  JIESATEIBbHOCTM YEJIOBEKA M JAJIbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHUE ONMHCATEIBHOM, CHCTEMATU3UPYIOIIEH,
OOBSCHUTEIBHON M MPOTHOCTUYECKOM (YHKIMHA (PU3NYECKON Teopuu —
ANEKTPOJAVHAMUKY, CIEHHAIBHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poab usmvyeckoil Teopun B (HOPMHUPOBAHUU MPEICTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3MUECKON KapTHHBI MHUpa B OOIIEM
psAlYy COBPEMEHHBIX €CTECTBEHHO-HAaYUHBIX IIPEICTABICHUN O IPUPOJIE;
paznuyaTth YCJIOBHS TNPUMEHHUMOCTA MoOJene (Qu3ndeckux Tenl u
IPOLIECCOB  (SIBJICHUI): OJHOPOAHOE DIEKTPUYECKOE U  OJHOPOJIHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHus, MaTeMaTUYECKU MasTHUK,
UJICATbHBIA TIPYXUHHBIM MasiTHUK, TAPMOHHUYECKUE BOJIHBI, HJICATbHBIN
Kosie0aTenbHbIN KOHTYp, TOHKAS JIMH3a, MOJIeNIel aToMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyatrh yclIOBUA (TpaHUIbl, OOJACTH) NPUMEHHUMOCTH (U3HUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCITOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TPOIECCHI U SBIICHUS,
UCIIOJIb3ySl OCHOBHBIC IIOJIOKEHUSI M 3aKOHBl JJIEKTPOAWHAMUKU U
CIIEHMAIBHOW  TEOPUHM  OTHOCHUTEIBHOCTH (3aKOH  COXpaHEHHUs
JJEKTPUYECKOro  3apsAna, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  wHAYyKuuMu, npaBwio Jlenma, cBsi3p  OJJIC
CAaMOMHIYKIIMM B DJEMEHTE OJJIEKTPUYECKOW ILENU CO CKOPOCTBHIO
U3MEHEHUS  CHJIBI  TOKa,  IOCTYJaTbl  CIENUAJIbHOM  TEOpHH
OTHOCHUTEJIIbHOCTH DUHIITEHHA);

aHAJM3UPOBATH U OOBSCHITH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCTIONB3YS
MOJIOKEHHUSI  KBAHTOBOW  (u3uku  (ypaBHeHHUE  ODUHINTEHHA 1A
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dororpdexra, mnepBblii u BTOpoil moctynatel bopa, mnpuHUIMD
COOTHOILIEHUs HeonpenenéHHoctel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAcCCOBOTO YHUCENT W SHEPTUU B SACPHBIX PEAKIMAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYCCKUE TPOILECCHl W SBJICHUS, WCIOIb3YS BEIUYHHBI:
HANPSDKEHHOCTD AJICKTPUYECKOTO TIOJIS, MOTCHIIHAI AJICKTPOCTATHYECKOTO
MOJISI, PAa3HOCTh IIOTEHIIMATIOB, OAJICKTPOJBIDKYINAS CHJIA, WHIYKIIHS
MarHUTHOTO TIOJIS, MAarHUTHBIA TOTOK, cuja AMrepa, WHIYKTHUBHOCTb,
ANEKTPOABIIKYINAS CHUJIa CAMOMHIYKIIMW, DHEPTUs MAarHUTHOTO ITOJIS
NIPOBOAHUKA C TOKOM, PCISTUBUCTCKHH WMITYJIbC, ITIOJIHAs SHEPTHs,
DHEPrUs TIOKOSI CBOOOJHOW 4YAaCTHUIbI, DHEPTrUs W HMMIYJIbC (OTOHA,
MacCOBOE YMCJIO U 3apsJl sJIpa, SHEPTHS CBSI3H SJIpa;

OOBSCHATH  OCOOCHHOCTH  MpOTCKaHWUs  (HU3UYECKUX  SBJICHHI:
AJICKTPOMArHUTHAsT WHIYKIIHUS, CAMOMHIYKIIHS, PE30HAHC, WHTEP(EpEHIIHS
BOJIH, Judpakius, JIUCIICPCHUs, IIOJHOC BHYTPEHHEE OTpa)KCHHE,
dbotoanektpuueckuii 3ddexr (hororddekr), ampda- u Oera-pacmajsl
syep, raMMa-u3JIy4eHHE sjiep, (U3HYECKHE MPUHIIUIBI CICKTPAIBHOTO
aHanm3a u paboTHI Jiazepa;

OTIpEIeNTh HAMpaBICHUE WHIYKIMU MAarHUTHOTO IOJIsI MPOBOJHUKA C
TOKOM, cuJibl AMrniepa u cuibl JlopeHna;

CTpOUTh M300pakeHne, Co31aBaeMoe MIOCKUM 3€pKaJioM, TOHKOM JTMH30M,
U PaCCUUTHIBAThH €T0 XapaKTEPUCTUKH;

IPUMEHSITh OCHOBOIIOJATaIOIINe ACTPOHOMHYECKHE MOHSITHS, TEOPUU U
3aKOHBI JJI1 aHalm3a W OOBSACHEHUS (DHU3NYECKUX IPOIECCOB,
NPOUCXOAIUX B 3BE37aX, B 3BE3NHBIX CHCTEMAaX, B MEKTraJIaKTHUECKOU
cpene; ABMKESHUsI HEOSCHBIX T, IBOJIFOIIUM 3BE3/] U BeeneHHo;
IPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKHUX BEIUYUH C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHUH, TPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBATh pE3yJabTaThl  MOJYYCHHOW 3aBUCUMOCTH
¢uznuecknx BEMMYUH B BHAEC TpadukoB ¢ yd€TOM aOCOIOTHBIX
MOTPEIIHOCTEN  M3MEpPEHWH, JenaTh  BBIBOJBI 1O  pe3yJibTaTaM
UCCIICIOBAHMS,;

POBOJANTh KOCBEHHBIE HW3MEPECHUS (PU3MUECKUX BEIUYUH, TPH ITOM
BBIOMpATh ONTHMAIBHBI METOJ W3MEPEHHs, OIEHUBATh aOCONIOTHBIC U
OTHOCHUTEIBHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPCHHUI;
IPOBOJUTH OTBITHI TIO MPOBEPKE MPEAJIOKEHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATH
MOJIYYCHHBIC PE3YNbTaThl W JI€TIaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUTIOTE3HI;
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OMUCHIBATh METO/IbI TIOJYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
co0Jiro1aTh IpaBuiia 0€30MacHOro TpyJa MpU MPOBEICHUM HCCIEA0BaHUN
B paMKax Yy4eOHOro »HKCIEPUMEHTa, NpaKTUKyMa U  Yy4yeOHO-
HCCIIEIOBATEIBCKOM U IPOEKTHOM JEATEIBHOCTH C UCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYAOBAHMUS;

pelmiarb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEIBHO 3aJaHHOU
¢u3nuecko MOJENbl0: HAa OCHOBAaHWM aHaliu3a YCIOBUS BBIOUpATh
dusznueckre MOJENH, OTBEYarollue TpeOOBaHUSAM 3a/layd, NPUMEHSTh
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJAaThl (PU3HUYECKUX TEOPUH
OpU  HUCIIOJIb30BAaHUM  MaTeMaTHYECKUX METOAOB pEIIeHHs  3ajad,
IPOBOJIUTH PAcU€Thl HA OCHOBAHUM UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS ¢ YYETOM TMOTYyUYEHHBIX
PE3yJIbTATOB;

pemiatb KadyecTBEHHBIE 3ajaud, TpeOyrolide MpUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JeyoB Kypca (PU3HNKHU, a TAaK)Ke WHTErpalluu 3HaHUN U3 JPYTrUX
NPEeIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY pacCy>KJIEHUM ¢ OMOpPOil Ha N3yUeHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUS IS OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB paOOThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOJIUTh TPUMEPHl BKJIAJAa POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATH U OIEHWBATH MOCIECTBUSL OBITOBOW M MPOU3BOJACTBEHHOM
JESTETbHOCTH 4YEJIOBEKAa, CBA3AHHOM C (PU3MYECKUMH TMPOIECCaMU, C
MO3UIIMKA PKOJOTUYECKON 0€30MMacHOCTH, MPEACTABICHUN O PallMOHAIBHOM
IPUPOJONOJIB30BAHUM, a TAKXKE PAa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN
HAyKd M TEXHOJOTW JUIsl JajJbHEWIIEro pa3BUTHUS YEJIOBEUYECKOTO
o0I111ecTBa;

NPUMEHSTh Pa3u4HbIe CIOCOOBI PaboThl ¢ MHpOpMaNUe (U3NIECKOTO
COollepKaHUsI C UCIOJIb30BAHMEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIB30BaTh COBPEMEHHBIE MH(OPMAIMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, TEPepadOTKU M TpPEAbSIBICHUS Y4eOHOUW U
HAYYHO-TIOMYJISIPHON MHGOPMAIMH, CTPYKTYPUPOBAHUS W WHTEPIPETAINH
uHGOpMAIINK, TOJYYCHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHAJTU3HPOBATH  MOJy4YaemMyrw  WH(OpMANMIO U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA MH(POpMAIINY;
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MPOSBIIATH OpraHu3alOHHbIE U NO3HABATEIbHBIC yYMEHUS
CaMOCTOATEJILHOTO  NPHOOPETEHHMs]  HOBBIX 3HAHMHM B Ipolecce
BBIMIOJTHEHUS IPOECKTHBIX U y4€OHO-UCCIEA0BATEILCKUX padoT;

paboTaTh B TIpylnIe € HMCHOJHEHUEM pa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYMIbl, PAIMOHATIBLHO PACTIPENEIATh AESITEIbHOCTh
B HECTaHJApTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBATh BKJIAJ] KaXXIOTro U3
YYaCTHUKOB I'PYIIbI B PEIICHHE paCCMaTpUBAEMOM IPOOIEMBIL;

IPOSIBIIATh MOTHBALIMIO K Oynylie npodeccuoHalbHON AESITEIbHOCTH 110
CIENUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TPOQuIs.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIIACC
KosmmuecTBo yacoB
Ne HaunmMeHoBaHMe pa3/ie/10B U TeM DuieKTpoHHbIe (U poBHIE)
Konrtponsusie | IIpakruyeckue
n/n MPOrpamMMblI Bcero o0pa3oBaTe/ibHbIe pecypchl
padoTbl padoThI
Pasznea 1. HAYUHBIA METO/I IIO3HAHWS TIPUPO/IbI
. bubnuoteka [IOK
11 Hay4HbIil MeTO1 TO3HAHHS TIPUPOIBI 6 0 0 httos://m.edsoo.ru/fL6b68d7
Hroro mo paznery 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiematitia 10 1 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 flemauica 10 0 0 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [JOK
23 (CTaTHKa TBEPAOIO Tela > 1 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aK0OHBI COXpAaHECHUS B MEXaHUKE 10 1 0 htts://m.edsoo.ru/fL6b68d7
Uroro no pazneny 35
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
. bubnmoreka [JOK
3.1 OCHOBBI MOJIEKYISIPHOKMHETUYECKOU TEOpUN 15 1 0 httos://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoaunamuka. TernnoBsle MaIMHbI 20 1 0 htts://m.edsoo.ru/fL6b68d7
3.3 ArperartHble cocTosHUs BelecTsa. dazoBble 14 1 0 bubnuoreka [IOK
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Iepexo bl https://m.edsoo.ru/f16b68d7
Wroro mo paznery 49
Paznen 4. 9JIEKTPOAUHAMMKA
bu6mmoreka [JOK
41 DUICKTpHHECKOe N0se 24 ! 0 https://m.edsoo.ru/f16b68d7
. . bubnuoteka [IOK
4.2 [ToCTOAHHBIN NTEKTPUUECKUI TOK 24 1 0 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [JOK
43 TOKH B pasiHHEIX Cpenax 6 0 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 54
Paznen 5. ®PU3UNUYECKUMN IPAKTUKYM
. bubmmoreka [JOK
>1 PusHHieCKui MpakTHiyM 16 0 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [JOK
Pesepsrioe bpems 10 0 0 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMMECTBO YACOB I1O 170 3 16
I[TPOTPAMME
11 KJIACC
KoandecTBo 9acoB
HaunmeHoBaHMe pa3/iesioB U TEM
Ne n/mn Konrpoabnbie | Ilpakruueckne | IJIEKTPOHHbIE (IHPOBDIE)
nporpaMmmabI Bcero
padoTbI paGoThI o0pa3oBaTe/ibHbIE PeCypPChl
Paznen 1. QJIEKTPOAUHAMMUKA
1.1 Mar»uTHoOE oJie 14 0 0 Bubmorexa HOK

https://m.edso0.ru/39859¢f1
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bu6mmoreka [JOK
12 DIICKTPOMArHHTHAS HH Y KLUHS 13 L 0 https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
bubmmoreka [JOK
2.1 MexaHn4yeckue KojaeOaHus 10 0 00 httos://m.edsoo.ru/398596f1
bubmmoreka [JOK
2.2 DneKTpOMarHUTHbIE KOJeOaH!s 15 0 httos://m.edsoo.ru/39859ef1
53 MexaHn4ecKne 1 3EeKTPOMArHUTHBIE 10 1 0 bubnnoreka [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
bubmmoreka [JOK
24 Onrika 25 1 0 https://m.edsoo.ru/39859ef1
Hroro no pazneny 60
Pasnen 3. OCHOBBI CIIELHIUAJIBHOM TEOPHHA OTHOCUTEJILHOCTH
bu6mmoreka [JOK
31 Octosst CTO ° 1 0 https://m.edsoo.ru/39859ef1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [IOK
4.1 KopmyckynsipHO-BOTHOBOM Ayaln3m 15 0 0 https://m.edsoo.ru/39859f1
bubmuoreka [IOK
42 dusua atoma ° 0 0 https://m.edsoo.ru/39859ef1
43 dwusuka aTOMHOTO S7Ipa U DJIEMEHTAPHBIX 5 0 0 bubnmoreka [JOK
' YaCTHII https://m.edsoo.ru/39859ef1
Hroro no pazneny 25
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Paznea 5. JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

bu6mmoreka [JOK
5.1 DJeMEeHTBI aCTPOHOMHUH M aCTPODU3UKU 12 0 htts://m.edsoo.ru/39859f1
Hroro no pazneny 12
Pa3aen 6. PUSHUYECKHM TIPAKTUKYM
. bubnuoteka [IOK
61 DusiHieckitii PAKTHKYM 16 16 https://m.edsoo.ru/39859ef1
Wroro mo paznery 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
MPEAMETHOTO COJIEPKaHUs U OIIbITa bubnnoreka [IOK
7.1 R 15 0
JESTEIIbHOCTH, TIPHOOPETEHHOTO MPH https://m.edsoo.ru/39859ef1
n3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmoreka [JOK
Pesepstioe bpems 10 0 https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOBTIIO 170 16
I[TPOT'PAMME
IMMOYPOUHOE IIVTAHUPOBAHHUE
10 KJIACC
KoanuecTBo yacos DJIEKTPOHHBIE
Ne Jara
Tema ypoka Kontposnbnbie | IlpakTuueckne uuppoBbIe
n/m Bcero H3Y4YeHUs
padoThl padoThI o0pa3oBare/ibHbIE
pecypcbl
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®dwusuka — QpyHIaMeHTaIbHAS HAyKa O 0 bubmmoreka LIOK
IIPUPOAE https://m.edsoo.ru/1beef346
Hay4Hnslii MeTO MO3HAHUSA U METObI 0 bubnuoreka [IOK
HCCIIeIOBAHUS (PU3UICCKHX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TEOPHUSL B IIPOIIECCE
HO3HaII-I)I/I$[ TIPUPOIBI pHa6mop eHHUE U 0 brommorexa [HOK
PHPOJIBL. A https://m.edsoo.ru/34c49931

9KCIIEPUMEHT B U3UKE
Crioco6b1 n3mMepeHus pU3NIECKUX 0 bubnuoreka [IOK
BEJIMYMH https://m.edsoo.ru/ca2def03
AOCOTFOTHASI ¥ OTHOCHTEIbHAS

OFDELIIHOC sMepenmii prsmec 0 bu6mmoreka [JOK
MTOTPENTHOCTH U3MEPSHHUN (PU3UICCKUX

p p https://m.edsoo.ru/7f18fda3
BEJTMYUH
MopenupoBanue B ¢pusuke. Ponb u
MecTo (GU3UKU B POPMUPOBAHUHT 0 bubnuoreka [IOK
COBPEMEHHOM Hay4YHO! KapTUHBI MHPA, https://m.edsoo.ru/eabbdedl
B IMPAKTUYECKOM JIEATEILHOCTH JIFO/ICH
Mexannueckoe aBmxenue. Cucrema
orcueTta. OTHOCUTEIIHLHOCTD 0 bubmuoreka [IOK
MEXaHU4eCKOro ABrxeHus. [Ipsimas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
Panuyc-BexTop MaTepuaibHONM TOYKH,
€ro MpOeKLHU Ha OCH KOOPAMHAT.
T P 0 P 0 bubmuoreka [IOK
aexropus. [lepememienue.

P P pEMET https://m.edsoo.ru/30a108a5
Cxkopoctb. X mpoekuuu Ha ocu
KOOpJMHAT
PaBHOMEpHOE NpAMONIMHENHOE 0 bubnuoreka [IOK

nswkenue. ['paguyeckoe onucanue

https://m.edsoo.ru/89ba7190
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PAaBHOMEPHOTO MPSAMOJIMHEWHOTO
JBHKEHUS

CrnosxeHune nepeMenieH1 1 CKOPOCTEM.

bu6mmoreka [JOK

10 Pewmrenne 3anau 0 https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHUE.

1 MrHoBeHHast CKOPOCTh. Y CKOpEHHE. 0 bubnuorexka [IOK
[IpssmonrHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
TTOCTOSTHHBIM YCKOPEHHUEM
I'paduueckoe onucanme

12 MIPSIMOJIMHEHHOTO JIBUKCHHS C 0 brommorexa [TOK
HOCTOSHHBIM YCKODEHHEM https://m.edsoo.ru/b7560bbf
CBoboaHoOe maieHne. Y CKOpeHue

13 CBOOOHOTO ITaJIEHNU. 3aBUCUMOCTD 0 bubmmoreka [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaduKu

1 JIBm>xeHue Tesna, OpoIeHHOTO MO/ 0 bubnuoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosuneitHoe nBukenue. J|Buxenue
110 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAs

15 ckopocTh. [lepuos u yacrora. 0 Bubmmorexa LIOK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMuTenbHOE U TOTHOE
YCKOpEHHE

16 KonTtponbHas pabora 1o reme 1 bubnnoreka [IOK
"KunemaTnka" https://m.edsoo.ru/1242f32e
IlepsrIif 3akoH HproTOHA.

17 WNHepuunanbHble CUCTEMBI OTCUETA. 0 bubnmoreka [JOK

HpI/IHHI/IH OTHOCHUTEIBHOCTH [ anmmies.
HeI/IHepI_[I/IaJ'ILHLIC CHCTEMBI OTCUETA

https://m.edsoo.ru/5a9e4a64
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Cuna. PaBHOI€iICTBYIOIIAS CHUTA.

bubmuoreka [IOK

18 0
Bropoii 3akon HeroToHa. Macca https://m.edsoo.ru/141d3837

19 B3aumoperictue ten. TpeTuii 3akoH 0 bubnuoteka [IOK
HerotoHa https://m.edsoo.ru/57dba505
[TpuHIMI Cynepno3uuu CUll.

20 Pepmelljne 3a};qua I II/IIMeHeHI/Ie 0 brbmmorexa HOK

P https://m.edsoo.ru/bdf997fb

3akoHOB HproTOHA
3aKOH BCEMUPHOTO TSATOTEHUSL.

21 DKBUBAJICHTHOCTh TPAaBUTAIIMOHHOMN U 0 bubmmorexa [OK

. P B https://m.edsoo.ru/9aba2b0a

WHEPTHOM MacChl

29 Cuia TSHKECTH U YCKOPEHHE 0 bubnuoteka [IOK
CBOOOIHOTO ITaCHU https://m.eds00.ru/22757f26
JIBukeHne HeOeCHBIX Tel U UX

23 HMCKYCCTBEHHBIX CIYTHUKOB. [lepBas 0 bubnnoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3AKOHBI https://m.edsoo.ru/11labfa0a
Kennepa

24 Cuina ynpyroctu. 3akoH ['yka. Bec 0 bubnuoreka [IOK
Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Tpupona v BUsbI cui bubnuoreka [JOK

25 TpeHHsl. J[BIKEHHUE B )KUIKOCTH M ras3e 0 https://m.edsoo.ru/1fa86499
C Y4ETOM CHJIBI CONTPOTUBIICHUS CPEIbI https://m.edso0.ru/2cb29676

26 Hasnenue. [ mapocrarnueckoe 0 bubnuoreka [IOK
nasienune. Cuia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPAOE TEJO. bubmuotexa [IOK

27 IloctynarenbHOE 1 BpalaTenbHOE 0 bu6nuoreka LIOK
JBUKEHUE TBEPAOIO TeNa https://m.edsoo.ru/2b95d57e

08 MOMEHT CHIIBI OTHOCUTEIIBEHO OCH 0 bu6nmoreka [JOK

BpalllCHUAA. IIneyo cuisl

https://m.edso0.ru/653d3459
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CrnosxeHune cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsukecTH Tena.

bubmuoreka [IOK

29 VYcnoBust paBHOBECHS TBEPIOTO TEA. 0 https://m.edsoo.ru/9aa79a7d
Bunel paBHOBECUS
bu6mmoreka [JOK
30 Pemterme sazat 0 https://m.edsoo.ru/dclcaacO
31 KonTponsnas pabora o teme 1 bubnuoreka [IOK
"Turamuka. CTaTHKa TBEpPIOTO Tea" https://m.edsoo.ru/9f5a574c
NMnynsc maTeprallbHOM TOYKH,
32 CHUCTEMBbI MaTepUATIbHBIX TOUEK. LIeHTp 0 bubnuoreka [IOK
MAaccC CUCTEMbI MaTEPUATBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUHU LIEHTPaA Macc
NMnynbC cuibl M1 ©3MEHEHUE UMITYJIbCA
33 Tena. 3aKOH COXPaHCHHS HMITYJIbCA. 0 brbmmorexa [OK
https://m.edsoo.ru/13f0a221
PeaktuBHOE IBMOKEHNE
MoMeHT uMnysibca MaTepuaIbHON
34 ToukH. [IpeacraBiieHne o CoXxpaHeHUU 0 bubnuoreka [IOK
MOMEHTA UMIYJIbCa B IIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bubnuoreka [IOK
3 Pemrerme sazas 0 https://m.edsoo.ru/f7706d63
PaGota cuinel Ha MaJIOM U Ha KOHEYHOM
36 nepemeneHuu. ['padguueckoe 0 bubnunoreka [IOK
MpeJCTaBICHUE PAOOTHI CHIIBIL. https://m.eds00.ru/913974c7
MOoOIIHOCTS CUJIBI
Kunernueckas sneprusi. Teopema 06
37 U3MEHEHUH KMHETUYECKOW SHEPTUU 0 bubmorexa [TOK

MaTepHaHLHOﬁ TOYKH

https://m.edsoo.ru/9a5e2e74
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HOTCHHI/IEUIBHBIC 1 HCIIOTCHL M AJIbHBIC

bubmuoreka IIOK

38 T . 0
CHIIBL LIOTCHIHATIBHAA SHEPTHA https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKOpocTb
Tpetbst KocMHuueckasi CKOpocTb. CBs3b
pabOThI HEMTOTCHIIHATBHBIX CHJI C
. bubnuoteka [IOK
39 M3MEHEHHEM MEXaHHMUECKOW YHEPTUU 0
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHUS
MEXaHUYECKON SHEPTUH
Yapyrue u He e CTOJIKHOBEHUS.
40 % zll)]zlll;eHI/Ie Beyn If }J,'IFJ'II/I IUTSL UACaIbHON 0 bubmorexa [IOK
p PHY https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KonTpomnbHas padota no teme "3akoHbI 1 bubnuoreka [IOK
COXpaHEHUA B MexaHuKe" https://m.edsoo.ru/474e7c4a
PasButHe npencTaBiIeHHH O IIPUPOJIE
pezt prpoX 0 bubnuoreka [IOK
42 TermnoThl. OcHOBHBIE ToaokeHuss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe nBrHKEeHNE
Ctpoenue razo00pa3HbIX, JKHJIKUX U
43 TBEPABIX TeJI. XapaKTep ABKEHUS U 0 bubmmorexa [IOK
P L P P https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHS YaCTHUI] BEIECTBA
Macca 1 pa3mepbl MOJIeKyI (AaTOMOB).
0 bubnuoreka [IOK
44 KomnuectBo Bemecrsa. [loctosHuas
https://m.edsoo.ru/c5b72ab7
ABorajipo
45 Temrmieparypa. TennoBoe paBHOBeCHE. 0 bubnnoreka [IOK
[lIxana [Henbcus https://m.edso0.ru/0070d493
0 bu6bmmorexa LIOK
46 P
CHICHHC Sanad https://m.edsoo.ru/1531aba5
47 W neanbuelii ras. I'a30BbIe 3aKOHEI 0 bubnnorexa [IOK

https://m.edsoo.ru/1deb2367
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48 VYpasuenune MeneneeBa-Knaneiipona. 0 bubnmoreka [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AOcoroTHas TeMIieparypa. 3aKoH 0 bubnuoteka [IOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B uACaIbHOM ra3e ¢ 0 bubnuoreka [IOK
HOCTOSHHEIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'pacdpmaeckoe npencraBieHe
51 1/131,)01(11) OLIECCOB: II/)ISOTG Ma, U30X0pa 0 bubmmorexa [OK
pott ’ pMa, pa, https://m.edso0.ru/1344327b
n3obapa
0 bu6mmnoreka LIOK
52 O MKT
CHOBHOE ypasHetHe https://m.eds00.ru/c8094721
0 bu6mmnoreka LIOK
53 P
CHICHHE 311 https://m.edso0.ru/10265a05
CBs13b a0COJIIOTHON TEMITEpaTyphl
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpeHEeW KMHETUYECKOW SHepruen 0 https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TETIOBOTO
IBIDKEHHUS €€ YaCTHI]
55 O06001IeHrEe U cucTEMAaTH3alAA 3HAHUI 0 bu6mmoreka [JOK
o teMe "OcHoBsl MKT" https://m.edsoo.ru/09d12fd8
56 KontponbHas padota o teme 1 bubnunoreka [IOK
"OcHoBel MKT" https://m.edsoo.ru/13adad59
TepmorHaMuYecKas CUCTEMa.
3ananue BHeMHUX ycnoBui uist T /1
57 cucteMbl. BHenHue U BHyTpeHHUE 0 bubnunoreka [JOK

napametpsl. [Tapamerpsl T/ cuctemsl
KaK CpPEeIHUE 3HAYCHUS BEIINYUH,
OIUCBIBAIOLIUX €€ HA

https://m.edsoo.ru/5f8d38a3
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MUKPOCKOIMMYCCKOM YPOBHC

HyneBoe Hauano TepMoIMHaAMUKY.

bu6mmoreka [JOK

58 T,
Camonpon3sonbHas penakcais T/1 https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenp ueanbHOro ra3a B
0 bu6anoreka LIOK
59 TEPMOJIMHAMUKE. Y CIIOBUS
N https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TON MOJIETH
YpaBuenue MeHnneneeBa-Kianelipona
60 1 BBIpaKCHHE JIJIS BHYTpEHHEH 0 bubmmorexa [OK
p yIp https://m.edsoo.ru/bal178d0
SHEPruu
BeIpaxeHne 11 BHyTpEHHEN SHEPTrUn
61 OJHOATOMHOTO HJeaJILHOIO Ia3a. 0 bu6mmoreka [JOK
KBa3ucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECChI
DneMeHTapHas padoTa B
62 TepMoIMHaMUKe. Berancienne paboTsl 0 bubnnoreka [IOK
1o rpaduky npoiecca Ha pV- https://m.edsoo.ru/741d5738
IrarpaMme
Temnonepenaua kak cnocod u3MeHeHus
63 BHyTpeHHe# 3Heprun T]] cuctemsr 6e3 0 bubmmorexa [IOK
Yt https://m.edsoo.ru/3d734561
COBEPIICHHS pabOTHI
64 KonBekius, TeraIonpoBOHOCTb, 0 bubnunoreka [IOK
U3JIy4eHue https://m.edsoo.ru/157b54cd
KonmnuectBo Temnotsl. TennoéMKocTh
65 Tena. Y ienabHas U MOJISIpHAst 0 bubnmoreka [JOK

TEIUIOEMKOCTH BelllecTBa. Y AejIbHas
TEIUIOTA CTOPAHUS TOILIMBA

https://m.edsoo.ru/7ba67355
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66 Pacuér kosnuecTBa TEIIOTHI IPU 0 bubnmoreka [JOK
TeIIonepeaade https://m.edsoo.ru/1db5ad4e

67 [TonsiTre 06 agrabaTHOM IpoIecce. 0 bubmmoreka [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/d8098824
KonmuectBo TernoTsl u paboTa Kak

68 Mepbl U3MEHEHHS BHYTPEHHEH SHEPTrUH 0 bubmorexa [IOK
1 cucTemsr https://m.edsoo.ru/b047alcd
Bropoii 3aK0H TepMOAMHAMUKY IS

69 PAaBHOBECHBIX M HEPABHOBECHBIX 0 bubnuoreka [IOK
npoueccoB. HeobpaTtumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TPOIIECCOB

70 [TpuHIMIIBI AEHCTBUS TETUIOBBIX 0 bubmmorexa [JOK
marurH. KIT/] https://m.edsoo.ru/2e945513

7 MaxkcumanbHoe 3Hauenne KITJI. Huki 0 bubmmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9

0 bu6mmoreka [JOK

2 Pemterne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCTIEKTHI

73 UCIIOJIb30BAHUS TEIJIOBBIX JIBUraTEIICH. 0 bubnuoreka [IOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edsoo.ru/9867aaa7
cpenpbl

0 bubnuoreka [IOK

74 Pemterite sazat https://m.edsoo.ru/c8c70432
O06o0011eHe U cucTeMaTH3alMsl 3HaHUH

75 o teme "Tepmoaunamuka. Tennossie 0 Bubmmorexa LIOK
I— https://m.edso0.ru/28d62b3f

76 KonTposneHas paboTa no teme 1 bubnuoreka [IOK

"Tepmoaunamuka. TemoBsie

https://m.edsoo.ru/1b6e26¢c5
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MaIIuHe!"

[TapooGpazoBaHue U KOHICHCAIHSL.

bu6mmoreka [JOK

77 Ucmnapenue u kunenue. Y aenpHas 0
Temfm 1apoo 6pa30BaHI/IIi[ https://m.eds00.ru/6f8e6777
Haceimennpie u HeHACHIIIIEHHBIE TTAPHI.
KauecrBennas 3aBUCUMOCTE INIOTHOCTH
Y JTaBJICHUS HACBIIIIEHHOTO 1Mapa OT Bu6 OK

78 TeMIIePaTyphl, UX HE3aBUCUMOCTb OT 0 nbmorexa I
06bEMa HACHIIEHHOTO Tapa https://m.edsoo.ru/f5¢c17d02
3aBUCUMOCTD TEMIIEPATYPhl KUTICHUS
OT JaBJIEHUSA B KUIKOCTHA

79 Brnaxxnocts Bo3yxa. AGCONIOTHAS U 0 bubnuoreka [IOK
OTHOCHUTEIbHAS BIAXKHOCTH https://m.edsoo.ru/30ebbb79

80 Pemenune 3amau 0 Bubmaotexa HOK

https://m.edso0o.ru/18e95ff3

TBépmoe teno. Kpucrammueckue u Eu6 OK

81 amop(dHbIe Tes1a. AHU30TPOTIHS 0 uomorexa Ll
CBOHCTB KPUCTATIIOB https://m.edsoo.ru/20a88a03
[naBneHue u KpucTAILIIU3aHUS. Bu6 OK

82 VaenpHasg TEINIOTA IIABJICHUA. 0 nbmroTexa I
Cy6mmamms https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEPAOTO TEA.

83 Pactsoxenue u cxatue. Capur. Moayinb 0 ]hStI;I6H/I;IOTedKa HO/I(? 1aab10

s://m.edsoo.ru/dalaa

IOwnra. Ilpenen ynpyrux nedopmaruii :
TennoBoe pacuIMpeHHe KUIKOCTEN U B OK

84 TBEPBIX TE. AHTAPMOHHU3M TEIJIOBBIX 0 ubmaorexa L

KoJIeOaHUI qacTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2
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[IpeoOpazoBanue s3HEpruu B (pazoBBIX 0 bubmuoreka [IOK
85
rnepexoaax https://m.edso0.ru/97a0672f
0 bu6anoreka LIOK
86 YpABHEHHE TEILIOBOTO basaiica https://m.edsoo.ru/ab1521fb
0 bu6anoreka LIOK
7 P

8 crietie safat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuele sBienus. JlaBnenue noxq 0 bubmmoreka [JOK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. ®opmyna Jlamnaca
O06o01enre u cucTeMaTH3aus 3HaHUM

89 1o TemMe "ArperaTHble COCTOSHHS 0 bubmorexa [TOK

https://m.edsoo.ru/0b52575¢
BeniecTBa. ®azoBbie nepexoap”
KonTtponsHas padoTa o tTeme
" bu6mmoreka [JOK
90 ArperaTHble COCTOSIHHS BEIIIECTBA. 1

" https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOIBI
DnexTpusaius Teq U e€ mposBICHUsL.

o1 DnekTpudeckuil 3apsa. /IBa Buaa 0 bubnuoreka [IOK
JNEKTpUYECKUX 3apsA10B. [IpoBogHUKNY, https://m.edsoo.ru/1aff445f
JTUDJIEKTPUKH U MOJTYIIPOBOIHUKH
DeMEeHTapHBbIN 3IEKTPUUECKUH 3apsil.

0 bubnuoreka [IOK
92 3aKOH COXpaHEHUS AIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsiia
Bsaumonelicteue 3apsaaoB. Toueunsie 0 bu6nuoreka LIOK

93
3apsaasbl. 3akoH Kynona https://m.edso0.ru/445b7746

bubnmoreka [JOK

94 Pemenue 3anau 0 https://m.edso0.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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95 Dnekrpuyeckoe nojue. Ero neiicteue Ha 0 bubnmoreka [JOK
JIIEKTPUYECKUE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUYECKOTrO

9% nostst. [TpoGHbIit 3apsia. Jlnaun 0 bubnuoteka [IOK
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIA. https://m.edsoo.ru/3dac6957
OHOPOIHOE AIEKTPUIECKOE TI0JIe
[ToreHuMaNIBEHOCTH

97 AIEKTPOCTATHUECKOTO ToJisl. PazHoCTh 0 brmmorexa [HOK

P ] https://m.eds00.ru/80021447
MOTEHIINAJIOB M HAMPSKEHUE
[TorenumansHas sHEpTUS 3apsiaa B
98 aNeKTpocTaTHdeckoM mosie. [loreHmman 0 Bubmaotexa HOK
’ https://m.edsoo.ru/af5fa389
ANEKTPOCTATUUECKOTO OIS
CBs13b HaNPSHKEHHOCTH MOJIS U

99 A3HOCTHU MMOTEHIUAJIOB [ 0 bubmorexa [OK
p 8 https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO MO

100 [TpuHLMn Cyneprno3uIn 0 bubnuoreka [IOK
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c

0 bubmuoreka [IOK
101 P
clierie sajat https://m.edsoo.ru/5a582263

102 [Tosie Toueuynoro 3apszaa. [lose 0 bubnunoreka [IOK
PaBHOMEPHO 3apsDKEHHOU Chepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apSKEHHOTO IO

103 00Bsémy mmapa. [lone paBHOMEpHO 0 bubmorera [OK

. N https://m.edsoo.ru/f7a665ee
3apsHKEHHOM OECKOHEUHOM TIOCKOCTH

104 [IpoBOTHUKH B JIEKTPOCTATUYECKOM 0 bubnunoreka [JOK
roJie. Y CI0BHUE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab

105 JIMnIeKTpUKY U TIOJTYTIPOBOJHUKH B 0 bubnmnoreka [JOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpencarop. DnekrpoéMkocTb

106 KOHJIEHCATOPA. DNEKTPOEMKOCTb 0 bubmmorexa LIOK
A pa. P https://m.edso0.ru/845b4f73
TUTOCKOTO KOH/IEHCATOPa
107 [TapaiensHOE coeMHEHNE 0 bubnuoreka [IOK
KOH/JICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 TlocenoBarenbHOE coeMHEHNE 0 bu6mmoreka [JOK
KOH/JICHCAaTOPOB https://m.edsoo.ru/1e992920
0 bubanoreka LIOK
1
09 DHeprus 3apsHKCHHOTO KOHJICHCATOpa htts://m.edsoo.ru/73a34f18
bubmmoreka [JOK
110 Pemenne 3amau 0 https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>KeHMe 3apsyKEHHOM YacTUIIbI B 0 bubmmoreka [JOK
OJHOPOTHOM BJIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenune 3amau 0
113 O6001eHre U cucTeMaTH3aus 3HaHU| 0 bubnuoreka LIOK
1o Teme "DnekTpuueckoe nosie" https://m.edsoo.ru/5752603f
KonTtponpHas pabora 1o reme bubnuoreka [IOK
114 1
"OnexkTpuueckoe moJje" https://m.edsoo.ru/cefe90e9
Cuna toka. [loctosiHHBIM TOK. Y ca0BuUs
115 CYILLECTBOBAHUS IOCTOSHHOTO 0 bubmorexa [OK
i https://m.edso0.ru/233311b5
AIEKTPUYECKOTO TOKa
0 bu6morexa LIOK
116 Hcrounuku Toka. Hanpspkenne u 9/1C httos://m.eds0o.ru/0839a115
117 3akoH OMa [uid ydacTKa [enu. 0 bubnunoreka [IOK
DIEeKTPUIECKOE COTPOTUBIICHHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTHUBIIEHUS 0 bubnuoreka [IOK
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OJHOPOJHOTO ITPOBOJHHUKA OT €TI0
JUIAHBI Y TUI0IAAW IMONIECpCUYHOro

https://m.edsoo.ru/95fcdf51

CeUYCHUS
119 VY ienpHO€E CONPOTUBIIEHUE BEIIECTBA. 0 bubnuoteka [IOK
Pemenue 3anau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapajuieIbHOE, 0 bu6mmoreka [JOK
CMEIIIAaHHOE COECIMHEHNE MPOBOHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IIEKTPUIECKUX 0 bubnuoreka [IOK
uenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
0 bu6mmnoreka LIOK
122 Pemerre 3a7a% https://m.edsoo.ru/3881b469
123 Pabota snexrprueckoro Toka. 3akoH 0 bubmmoreka LIOK
Hxoyna —Jlenua https://m.edsoo.ru/a3605c5c
0 bubnuoreka [IOK
124 Pemerre 3ana% https://m.edsoo.ru/6761bfof
MOTNTHOCTB AJIEKTPUUECKOTO TOKA.
125 TerumoBast MOIITHOCTb, BhIICIIIEMAast Ha 0 bubmorera [OK
’ https://m.eds00.ru/99750a6f
pesucrope
0 bu6mmoreka [JOK
126 P
CUHICHHE sajad https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpeHHEE CONPOTUBIICHUE 0 bubnunoreka [IOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon Oma 715t OJTHOM (3aMKHYTOH) 0 bubnunoreka [IOK
JJIEKTPUYECKOM LIETTU https://m.edsoo.ru/221f40fb
0 bu6mmorexa LIOK
129 P
CHICHHE a1t https://m.edsoo.ru/3580b679
130 MOITHOCTh UCTOYHUKA TOKA 0 bubmorexa [OK

https://m.edsoo.ru/a0ae51d8
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0 bubnuorexa [IOK
131 K
3 OPOTIOE SaNblicatie hitps://m. eds00.ru/54615632
132 KonzeHncarop B enu noCTOSHHOTO 0 bubnuorexka [IOK
TOKa https://m.edsoo.ru/35368f3e
0 bu6amnoreka LIOK
1 P
33 crietie safat https://m.edsoo.ru/4410cef0
134 Pemenne 3agau no reme "[locTossHHBIN 0 bubmoreka LIOK
AIEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "[locTostHHBII 0 bubnuoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemrenne 3ana4d no teme "l[locTossHHBIN 0 bubnuoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06001IeHNEe U cCUCTEMATH3AIAA 3HAHWI
137 o teme "[IoCTOSHHBIHN neKTpruUecKuit 0 bubmorexa [OK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o Teme 1 bubnuoreka [IOK
"ITocTosSIHHBIN JIEKTPUUECKHI TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyecKkas mpoBOJIUMOCTh
139 A3JIMYHBIX BEUIECTB. DNEKTPUIECCKHUI 0 bubmorexa [OK
P ' P https://m.edsoo.ru/da794295
TOK B MeTautax. CBepXIpoBOIUMOCTh
DIEeKTPUYECKUNA TOK B PaCTBOPAX U
140 paciuiaBax 3J€KTPOJIUTOB. 3aKOHBI 0 bubmorexa [OK
) https://m.eds00.ru/4b423491
®dapanes 115 SIEKTPOTU3a
Ny 0 bubnmoreka [JOK
141 OnexTpuueckuil TOk B razax. Ilnazma https://m.edsoo.ru/92d92f76
142 DIEKTPUUECKHI TOK B BAKyyME. 0 bubmuoreka [IOK

Bakyymubie npu6opsl

https://m.edsoo.ru/2E+160
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143

DNEKTPUYECKUM TOK B
MOJTYTIPOBOJHUKAX

bubmuoreka [IOK
https://m.edsoo.ru/ab61c660

144

[NomynpoBo HUKOBBIE TIPUOOPHI

bu6mmoreka [JOK
https://m.eds00.ru/83622200

145

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa M HalpsHKEHUS
B IIEMH MIOCTOSIHHOTO TOKA IPU MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ I POBOIL
naboparopueii o gusuke. [lpumepst
n3MepeHus: (U3NYECKUX BETUUYHH MIPH
ITOMOIIIM KOMITBIOTEPHBIX JTaTYUKOB"

bubmmoreka [JOK
https://m.edso0.ru/5643ea56

146

DU3NYECKUH PAKTUKYM T10 TEME
"M3y4yeHne HepaBHOMEPHOTO
JBUKEHHUS C LENIBIO ONPEeIeIeHUS
MI'HOBEHHOM cKkopocTh"

bu6mmoreka [JOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"H3mepenue ycKkopeHus Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBY>KEHUH TI0 HAKJIOHHOM TIJI0CKOCTH "
uinu "MccnenoBanue 3aBUCUMOCTH
MyTU OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBHKEHHUN"

bubnuoreka [IOK
https://m.edso0.ru/6960b6ef

148

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3MepeHne yCcKopeHus: CBOOOIHOTO
najgeHus" unu "M3yuenue ABMKEHUS
Tela, OPOIIEHHOTO TOPHU30HTAIBHO"

bubnmoreka [JOK
https://m.edsoo.ru/d1ea2402
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149

DuU3N4EeCKUN IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Tea 110
OKPY>KHOCTH C [TIOCTOSIHHOM 110 MOYJIO
ckopocThio" unu "HMcecnenoBanue
3aBUCHUMOCTH Iepro/ia oOpalleHus
KOHHUYECKOTO MasgTHHUKA OT €ro
rapameTpoB"

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

150

@uU3NYECKUH IPAKTUKYM I10 TEME
"N3mepeHne paBHOICHCTBYIOMIEH CHITBI
MIpH IBIKEHUU OpyCcKa M0 HAKIOHHOM
mmockocTu" nim "IIpoBepka runoressl
0 HE3aBUCUMOCTHU BPEMEHHU JBUKECHUS
Opycka 1Mo HaKJIOHHOM MIOCKOCTH Ha
3aJJaHHO€ PACCTOSIHUE OT €ro Macchl"

bu6mmoreka [JOK
https://m.edsoo0.ru/0b34db84

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTU CHIT
YIIPYrOCTH, BO3HUKAIOIINX B MPY>KUHE
U PE3NHOBOM 00pasIie, OT UX
nedopmaruu” wim "M3ydenne
JIBUKEHHS] CUCTEMBI T€J1, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKUil
0J10K"

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue koddduienTa TpeHust o
BEJIMYUHE YIII0BOro Ko puIreHTa
3asucumoctu Frp(N)" nnu
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOH IUIOCKOCTH € TIepEMEHHBIM
K03 UITMEHTOM TpeHUs" Win

bubnmoreka [JOK
https://m.edsoo.ru/b83b1607
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"N3yueHue nBMKEHUS Ipy3a Ha BaJTy C
TpeHuem"

153

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HccnenoBanue yclioBUil paBHOBECHS
TBEPAOIO Tela, UMEIOIIET0 OCh
Bpamenus" wim "KoHncrpyupoBanue
KPOHIUTENHOB U pacy€T CUII
ynpyrocta" uin "U3yuenue
YCTOMYMBOCTH TBEPJIOTO TEINA,
HMMEIOIIETO TUIONIab ONOpHI"

bubmmoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

®u3N4eCKUi IPAKTUKYM I10 TEME
"N3mepenune uMIryibca Tena mno
TopMo3HOMY IyTu" i "M3mepenue
CWJIBI TATH, CKOPOCTH MOJEIN
AIEKTPOMOOUIISI U MOILIHOCTH CHJIBI
Taru" wim "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMITYJIbCa IPU YIPYIOM
B3aumoaecTeun" uinu "M3mepenue
KMHETUYECKOM YHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

bubmmoreka [JOK
https://m.edsoo.ru/856fb28e

155

dusnyueckuil NpakTUKYM 10 TeEMe
"N3yueHne u30TepMHUECKOTO
npotecca (peKOMEHI0BaHO
UCIOJIb30BaHue U(PPOBOI
nabopatopun)" nin "M3ydyenue
n3oxopHoro npouecca" uinu "M3ydenue
nzobapHoro npouecca" nin "[Iposepka

bubnmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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ypaBHEHUS COCTOSTHUS"

156

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"U3mepenue yaenbHON TemoéMKocTh"
unu "VccnenoBanue mpoiecca
OCTBIBaHUS BEIIECTBA" WM
"UccnenoBanue aqnabaTHoro
niporiecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOIEHCTBUS
Y TEMIIEPATypbl KUIIEHUS )KUJIKOCTEN "

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l

157

®u3N4eCKUi IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapEHUs KUAKOCTEN" Wi
"N3mepeHue yaeabHON TEMIOThI
iaByieHus apaa" win "M3ydenue
CBOMCTB HACBHIIIEHHBIX MApPOB' WU
"N3mepenne abCcoMFOTHON BIKHOCTH
BO3/1yXa U OLIEHKa MaccChl [1apoB B
nomMenieHuu". smepenue

ko3 duimenTa moBEpXHOCTHOTO
HATSHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5

158

dusnueckuil MpakTUKYM 10 TeEMe
"HaGnroneHnue npeBpalieHus SHepruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTUI0
U3JIy4eHUs CBETOAMoAa" Uin
"N3y4yeHne NpoTeKaHNs TOKa B LIETH,
coJiepKalleil KoHaeHcarop" wim
"Pacnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAPSHKEHUS) IPU

bubnmoreka [JOK
https://m.edsoo.ru/ec424377

63



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

HOCJIEI0BATEIBHOM COCJUHEHUH
KOHJIEHCaTOpoB"

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HccnenoBanue CMEILIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU

159 "N3mepenue yaenpHOro 0 bubnuoreka [IOK
COTIPOTHUBIIEHUS TPOBOJAHUKOB" MIIH https://m.edsoo.ru/2b179d98
"MccnenoBanne 3aBUCUMOCTH CHITBI
TOKa OT HATIPSDKEHUS JJIs JIAMITBI
HaKaJuBaHHs"
®u3N4eCKUi IPAKTUKYM I10 TEME
"Habmnronenune anextponuza" uim
"U3mepenue 3apsiia OJHOBAICHTHOTO

160 noHa" win "HccnenoBanue 0 bubnuoreka LIOK
3aBUCUMOCTH COMTPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIIH
"CHATHE BOJBT-aMIIEPHOMN
XapaKTepUCTUKH roaa"

PesepBusblil ypok. O000IIIEHHE U

161 CI/ICTI;MaTI/ISZII;I/I}I 3HAHUHU 10 TEME 0 E;I@_I/I;Imedm HO/K 4017493
N ps://m.edsoo.ru/e
PesepBHrbiit ypok. O0o0mIeHne u

162 CHUCTEMATHU3alUA 3HAaHUH 110 TEME 0 Brbmoreia IJOK
" Tmanmka" https://m.edsoo.ru/3149956b
PesepBHslit ypok. O600mIeHEe U

163 CUCTEMATHU3aIUA 3HAHUI IO TEME 0 BH6J_IHOTeKa HOK
"Craika TBepOr0 TENA" https://m.edsoo.ru/0f9752ac

164 PezepBHblit ypok. O6001IeHNE U 0 bubnuoreka [IOK
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CUCTeMAaTH3aIHsl 3HAHWIA 110 TeMe
"3aKOHBI COXpPAHEHHUs B MEXaHUKE"

https://m.edsoo.ru/6c0df9cc

PesepBHeIii ypok. O600IICHNE 1

165 CHUCTEeMaTU3alusl 3HAHUI 110 TEME 1 0 0 bubnuoteka [IOK
"OCHOBBI MOJIEKYJISIPHOKUHETUYECKOM https://m.edsoo.ru/de148976
Teopun"
PesepBubiit ypok. O6001eHNE U
166 cUCTEeMaTH3allMs 3HAaHUM 110 TEME 1 0 0 bu6mmoreka [JOK
"TepmoauHamuka. TernaoBbie https://m.edsoo.ru/Obcc77cl
MAaIInHB!"
Peseprubrit ypok. O6001eHNE 1
167 CHUCTEMAaTH3alMsl 3HAaHUH 110 TEME 1 0 0 bubmuoreka LIOK
"ArperarHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexoap"
PesepBubiii ypok. O000IICHHE 1
168 CHC Ie) a 3zp 3Ha “m 0 TeMe 1 0 0 buomiorexa O
MCTCMATHSATHA SHAHMH TIO TEM https://m.edsoo.ru/f2381c0c
"Dnekrpuueckoe noie"
PesepsHbIil ypok. O000IIEHNE U
P P EH 0 0 bubmuoreka [IOK
169 CHCTEMATHU3aIHs 3HaHUH I10 TeEME 1
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH IEKTPUUECKUN TOK
PesepBHeIil ypok. O000IIEHE U
170 CI/ICTEM&TI/ISZP WSt 3HaHI/II;IH 10 TEME 1 0 0 bubmorexa [IOK
H https://m.edsoo.ru/cc7681d4
"Toku B pa3nuuHbIX cpenax”
OBLIEE KOJIMYECTBO YACOB I10 170 8 16

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
ara uu@ppoBbIe
Nen/m | Tema ypoka Konrpoabnsie | IIpakruyeckue A dp
Bcero u3yuyeHuss | oOpa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
B3anmonericTBre MOCTOSTHHBIX
1 MarHuTOB U TPOBOJIHUKOB C TOKOM 1 0 0 bubmmorexa [OK
poBOa ' https://m.edsoo.ru/487a8593
MarnutHoe nose. ['unoresa Ammepa
BekTop MarHuTHOM WH, 15078
2 [Tpun ppm CyIeprno3u I/JIIIZI;II;FHI/ITHBIX 1 0 0 brommorexa [TOK
P UH YHep B . https://m.edsoo.ru/4clabcch
nosieit. JImHuM MarHUTHOM MHTyKITUH
3 MarsauTHOE€ 1oJjie MPOBOJHUKA C 1 0 0 bubnuoreka [IOK
TokoM. OneIT Opcrena https://m.edsoo.ru/d35d5262
Cuna AMniepa, e€ HanpaBJI€HUE U 0 0 bubnuoreka [IOK
4 1
MOJTyJb https://m.edsoo.ru/26d9c5ha
0 0 bu6mmoreka [JOK
> Pemuterne sana: 1 https://m.edsoo.ru/a37a0c21
5 [IpumeHeHnue 3akoHa Amiepa. 1 0 0 bubnuoreka LIOK
DNeKTpOU3MEPUTENbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 0 0 bub6nuoreka LIOK
YACTHUIIbl B OJTHOPOIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
0 0 bubmuoreka [IOK
8 Pemere sanat 1 https://m.edsoo.ru/504e98c7
0 0 bubmuoreka [IOK
o Pabora cuer Jloperna 1 https://m.edsoo.ru/d518be4b
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0 bubnuorexa [IOK
10 Pettieze 3azat https://m.eds00.ru/93617bdg
MarHuTtHoO€ noJjie B BENECTBE.
11 deppoMarHeTuky, napa- u 0 bubmorexa [IOK
PP > 1ap https://m.edso0.ru/30ff9608
JMaMarHeTUKA
OCHOBHBIE CBOWCTBA Bu6 10K
0 nonmorexa
T
12 $eppomarneTikos. Tpuvererne https://m.edsoo.ru/0b58190a
(heppoMarHeTuKoOB
13 Pemenue 3agau o teme "MarautHoe 0 bubnuoreka [IOK
nose" https://m.edsoo.ru/5b55¢307
14 Pemrenne 3agad no reme "MaruutHoe 0 bubnuoreka [IOK
nosie" https://m.edsoo.ru/41c4ae8a
SIBrieHME HIIEKTPOMArHUTHOM
15 WH, nu. [ToTOk BeKTOpa MarHUTHOM 0 Bubmmorexa LIOK
AR, p https://m.edsoo.ru/b3efa0cl
WHITyKITAA
0 bu6mmoreka [JOK
16 IAC uunyKuEn https://m.edsoo.ru/48150bd8
17 3aKOH AIEKTPOMAarHUTHON UHIYKIIUHU 0 bubnuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anektpuueckoe nosue. Toku 0 bubnnoreka [IOK
®yko https://m.edsoo.ru/15abe140
19 OJ1C uHyKIMHU B ABMKYIIUXCSA 0 bubnuoreka [IOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
0 bu6mmorexa LIOK
20 Pemere sanat https://m.edsoo.ru/4dfda618
21 Tpasio Jerma 0 bu6nuoreka LIOK

https://m.edsoo.ru/bbc22726
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NunyktuBHOCTH. Karymka

22 WHIYKTUBHOCTH B I[E€IU IIOCTOSIHHOI'O 0 buGnnorexa [JOK
AyK 1 https://m.edsoo.ru/621eae9d
TOKa
23 SBnenue camounaykuuu. J/1C 0 bubnuoreka [IOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHEeprusi MAarHUTHOTO TOJIsI KATYIIKH C 0 bubnuoteka [IOK
TOKOM. DJIEKTPOMarHuTHOE TOJIe https://m.edsoo.ru/b3cOadll
0 bubanoreka LIOK
2 P
> CHICHHE Salad https://m.edso0.ru/88f69d2b
26 O0o001IeHNE U CUCTEMATU3AIHS 0 bubmuoreka LIOK
3HaHMUU 10 Teme "DnexkTpoauHamMuka' https://m.edso0.ru/76484025
97 KouTponbHas pabota o Teme 1 bubnuoreka [IOK
"OnexkTpoauHamuka" https://m.edso0.ru/8ae09b98
KoneobarensHast cucrema. CBoOOIHBIE
28 KoyieOanus. I 'apMoHNYeCKHe 0 bubmorexa [OK
-Lap https://m.edsoo.ru/7c1db385
Ko1e0aHus
29 Kunemarnyeckoe U JUHAMHYECKOE 0 bubnuoreka [IOK
OIMCaHUEe KOJIeOaTeIbHbIX IBYKECHUM https://m.edso0.ru/87ce9498
DHepreTudyeckoe onvcanue. BoiBoa
IMHAMHAYECKOr0 OIMUCAHUS
30 TapMOHHYECKUX KOJICOaHUN U3 UX 0 bubnnorexa [IOK
p https://m.edsoo.ru/e3c99692
SHEPreTUYECKOro U KHHEMATHYECKOTO
OIMCaHUS
. 0 bubmuoreka [IOK
31 AmmTyza u $asa KoneOarmii https://m.edsoo.ru/7a0c439a
Ilepunon u yactoTa KoJieOaHUIA.
PHOA 0 bubnunoreka [IOK
32 [Tepro MabIx CBOOOIHBIX

KoJIeOaHUI MaTeMaTUYECKOro

https://m.edsoo.ru/e0399319

68



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

MasiTHHKa. [leprnosr cBOOOJHBIX
KOJIEOaHMH PY)KMHHOTO MasTHUKA

3aryxaromue KojaeOaHusl.

bu6mmoreka [JOK

33
Boinyxennsle konebanus. Pesonanc https://m.edsoo.ru/72e93d09
0 bu6anoreka LIOK
4 AB
3 ToKonebaHHA https://m.edsoo.ru/6add2644
bubmmoreka [{OK
35 Pemenue 3amau 0 https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepeHus "MexaHndeckue
36 KOJIe0aHHS B MY3bIKAITBHBIX 0 bubmorexa [OK
. https://m.edsoo.ru/8ef587be
WHCTPYMEHTax
O00011eHrEe U cCUCTEMAaTU3 AU
37 3HaHWH 110 TeMe "MexaHnJdecKue 0 brommorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJ1e0aHUs
DNeKTpOMarHUTHBIE KOJIeOaHusI. 0 bubnuoreka LIOK
38 .
KonebarenbHbli KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b
39 aMIUTMTY/IbI 3apsija KOHAeHcaTopa ¢ 0 bubnuoreka [IOK
aMILIUTYJI0OM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
KoJie0aTeIbHOM KOHTYpE
3aKOH COXpaHEHUs YHEPTUU B 0 bubnunoreka [IOK
40
UJeaTbHOM KoJieOaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarouue 3JIeKTPOMAarHUTHbIE
41 KOJ'I}:éaHI];Sl[ Boin o CHHBIE 0 Bubmmorexa LIOK
] YA https://m.edso0.ru/5e668619
AIIEKTPOMAarHUTHbBIE KOJIeOaHUs
42 Ilepemennsiii Tok. Pe3ucrop n 0 bubnuoreka [IOK

KOHACHCATOP B LICTINM ICPEMECHHOT'O

https://m.edso0.ru/84836152
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TOKa

Karymika HHIyKTUBHOCTH B LIETIH 0 bubnuoreka [IOK
43
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
m 3axoH Oma AJ1s1 3IeKTPUYECKOM 1enH 0 bubnuoreka [IOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTB TEPEMEHHOTO TOKA.
45 AMIIIATYIHOE U JEeHCTBYIOIIEE 0 bubmorexa [JOK
Y M https://m.edsoo.ru/lcac6c4c
3HAYCHHUC CHUJIbI TOKA U HaprDKeHI/ISI
N 0 bubnuotexa [IOK
4 P
6 C3OHAHC B SIEKTPHHICCKOH HEtH https://m.edso0.ru/087506df
0 bu6mmnoreka LIOK
47 P
CHICHHE 311 https://m.edso0.ru/a16836a4
WUneansHeIid TpanchopMaTop.
48 HﬂomBo CTBE ne(be paqa I/Ip 0 bubmorexa [OK
p a » TTEpeAL . https://m.edsoo.ru/f97418ae
oTpeOIeHNE AIECKTPUICCKON SHEPTUH
DKOJIOTUYECKUE PUCKH TIPH
MIPOM3BO/JICTBE JICKTPOIHEPTUU.
49 Kynerypa ncnoin3oBaHust 0 bubnmorexa [JOK
YIARTYP . https://m.edsoo.ru/a6f74d93
AIEKTPOSHEPTHH B TTOBCETHEBHOM
JKH3HU
0 bubnuoreka [IOK
50 P
CHICHHE Salatd https://m.edsoo.ru/ee6677ed
0 bubmuoreka [IOK
51 P
CHICHHC Sanad https://m.edsoo0.ru/7cab59f8
O0001IeHNE U CUCTEMATU3 AN
. " 0 bu6mmoreka [JOK
52 3HAHMI 10 TeMe "DINEeKTPOMarHUTHBIE

KoJiebanus"

https://m.edsoo0.ru/401024a9
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53 MexaHu4ecKue BOJHBI. 0 bubnmoreka [JOK
XapaKTEpUCTUKN MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
N 0 bubnuoteka [IOK
4
> CBOHCTBA MEXAHHH{CCKHX BOIH https://m.edsoo.ru/d9ae1000
0 bu6anoreka LIOK
. X
> 3ByK. XapakTepuctiki 3syka https://m.edsoo.ru/138b6f09
56 Wudpassyk u ynerpaszsyk. lllymosoe 0 bubnuoreka [IOK
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl https://m.edsoo.ru/7380038f
0 bubamnoreka LIOK
7 P
> CHICHHE saiad https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIE BOJIHBI. 0 bubnuoteka [IOK
N3nydeHne aneKTpoMarHuTHbIX BOJH https://m.edsoo.ru/714e5dbl
59 DHeprus 3JIeKTPOMarHUTHBIX BOJIH. 0 bubnnoreka [IOK
CBolicTBa 3J€KTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[kana 371eKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHue 3eKTpoMarHUTHBIX 0 bubmmorexa LIOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI pagUOCBSI3U U
61 TeneBuaeHus. Paguonokanust. 0 bu6mmorexa LIOK
DIIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1{8
OKpY’KaroIen cpeipl
62 KonTponbHas pabota o Teme 1 bubnunoreka [IOK
"Konebanus u BoJHbI" https://m.edsoo.ru/4f7985a0
63 Caer. 3aKOH NPSMOJIIMHEWHOTO 0 bubnunoreka [JOK
paclpoCcTpaHeHus CBETa https://m.edsoo.ru/f9566406
Pemrenue 3a1au Ha npuMeHeHMe
N 0 bubmuoreka [IOK
64 3aKOHA MPSIMOJIMHEUHOTO

PacnipoCTpaHCHHA CBCTA

https://m.edsoo.ru/ea32d455
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Otpaxenue ceera. [L1mockoe 3epkao. 0 bubnmoreka [JOK
65
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOMIOTHBIN U
OTHOCHUTEJILHEIN ITI0KA3aTeIb
66 npeixowienus. [loaHoe BHyTpeHHEE 0 bubmmorexa LHOK
P ' . yip https://m.edsoo.ru/bc2e55cd
oTpakeHue. [IpenenbHbIi yron
MTOJTHOTO BHYTPEHHETO OTPKCHUS
Pemenue 3agau Ha mpuMEHEHHE
67 3aKOHOB OTPAXEHUS U IIPEJIOMIICHUS 0 bubmmorexa HOK
p p https://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
. 0 bubnmuoreka [IOK
68 cBeta. CII0)KHBIN cocTaB 0eJIoro CBETA.
https://m.edsoo.ru/d8elc3be
Lger
69 JInn3p1. DOKYCHOE pacCTOSIHUE U 0 bubnuoreka [IOK
onTHYecKas CHa JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenne n300pakeHNi B TUH3AX U 0 bubnuoreka [IOK
HUX CUCTEMAaX. YBEIUUEHUE JIUH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3a1au Ha mocTpoeHue
71 N300paKEeHUIA, HOIYIaEMBIX C 0 bubnmorexa [JOK
p ’ yi https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
0 bubnuoreka [IOK
72 T
143 Kaic oTTHHeckad cuereMa https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenens
73 MPUMEHUMOCTH F'€OMETPUIECKOH 0 Bubmorexa HOK
p P https://m.edsoo.ru/cd174a10
OITHUKHU
74 CkopocTb cBETa U METO/IbI €€ 0 bubnunoreka [JOK

HU3MCPCHUA

https://m.edsoo.ru/f32aab06
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0 bubnuorexa [IOK
& Jlucniepens caera https://m.edsoo.ru/lel6ccbe
0 bu6anoreka LIOK
76 Hurepgepenus crera https://m.edsoo.ru/5fc0c638
KorepenTHble HCTOUHUKH. Y CIOBUS Bufs OK
77 HaOIOACHUS MAKCUMYMOB H 0 nbnuorexa I
MHHHMYMOB https://m.edso00.ru/c6416d48
0 bu6mmoreka [JOK
8 Pewenne sazaq https://m.eds00.ru/3061de2b
0 bu6mmnoreka LIOK
& Tpuvenerme urrepdepertm https://m.edso0.ru/668edbc8
0 bu6mmnoreka LIOK
80 Jlupaiciust ceeta https://m.edsoo.ru/12ed04b5
81 Judpaximonnas pemeérka. Y cloBue 0 bubnuoreka [IOK
HaOIIOACHUS TJIABHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
0 bubmmoreka [JOK
82 Pewenne sanad https://m.edsoo.ru/d58c411a
83 [lonepeyHOCTh CBETOBBIX BOJIH. 0 bubnuoreka LIOK
[Tongpuzanus cBera https://m.edsoo.ru/e9890fe9
0 bubnuoreka [IOK
84 Pemenne sazaq https://m.edso0.ru/c56¢8158
0 bubnuoreka [IOK
85 (BCTOBbIC ABICHHS B IPUPO/C https://m.edso0.ru/0b36363d
86 O06001IeHHE ¥ cHUCTEMaTH3aIus 0 bubmuoreka [IOK
3HaHUH 110 Teme "Ontuka" https://m.edso00.ru/8a14748b
87 KonTtponpHas pabota 1o teme 1 bu6nuoreka LIOK

«OnTukay

https://m.edsoo.ru/82315dd4
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FpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOI MEXAHUKU. 3aKOHBI

bubmuoreka [IOK

88 BIEKTPOJIMHAMUKHU U TPUHLIUI https://m.edsoo.ru/c9bd77ch
OTHOCHUTEJILHOCTH

89 [locTynartsl cienManbHOU TEOPUHU 0 bubnuoreka [IOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [IpeoOpasoBanus Jlopenua.

9% YcnoBue MpUYMHHOCTH. 0 bubamnoreka LIOK
OTHOCHUTETHLHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpeMEHH B COKpaIlieHre
JUTHHBI

o1 DHEPrus U UMITYJIbC PEIATUBUCTCKON 0 bubnuoreka [IOK
YJaCTUIEI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTHEN U

92 HMITYJIbCOM peﬂﬂTHEHCTCKOﬁ 0 bubmmorexa LIOK

https://m.edsoo.ru/b6258ffa
YaCTULbI. DHEPTHUsl IOKOS
93 PaBHOBecHOE TeIIOBOE U3ITyYEHNE 0 bubmmorexa [IOK
https://m.edsoo.ru/f54035a5
0 bubnuoreka [IOK

%4 3aKoH cMellieHns BiiHa https://m.edsoo.ru/1c5ff752

95 I'unore3a M. I1nanka o kBaHTax. 0 bub6nuoreka LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218

0 bubnmoreka [JOK
% DHEPIHs H UMITYITEC POTOHA https://m.edsoo.ru/7fb307ec
97 ®otosddext. OnpiTel A. T 0 bu6nuoreka LIOK

Cronerosa. 3akoHbl poro3ddexra

https://m.edso0.ru/8c68e5b9
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VYpaBHeHnue DiHIITEWHA U1

" " 0 bubmmoreka [JOK
'K
%8 orosdexra. "Kpacnas rpanma https://m.edsoo.ru/01ef4556
dororddexra
99 Hasnenue csera. Oneitsl [1. H. 0 bubnuoreka [IOK
Jlebenena https://m.edsoo.ru/64b4f966
. 0 bubnuoteka [IOK
1 B
00 OJTHOBBIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec
Boausl ae bpoiins. JlavHa BOJIHEI Jie
101 bpoiinsg u aIZMe bl 2(;[6J'IaCTI/I ’ 0 brommorexa [HOK
p p p = https://m.edsoo.ru/5df8bafl
JIOKaJIM3all ABMKYIIECHUCA YaCTHIbI
) N 0 bubnuoreka [IOK
102 KopryckynpHo-BOHOBOH Ayainsm https://m.edsoo.ru/8ccab62a
103 Judpaxims 37eKTPOHOB Ha 0 bubnuoreka [IOK
KpHCTaJIJIaX https://m.edsoo.ru/30dbal8c
Cne a U3MEPECHUH 0 e.
N THOTICHHA HEONPEACICHHOCTEN https://m.edsoo0.ru/65783dec
['eitzenOepra
0 bu6mmoreka [JOK
105 Pemerme rpauccix saza https://m.edsoo.ru/e70195bd
N 0 bubnuoreka [IOK
106 Peterie pacuSTHBIX saza https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa o TemMam: Eu6 10K
nonroTeKa
HO CTOH HK -
107 CHOBHV ’ ,(,) PHYCKYAPHO 1 https://m.edsoo.ru/c3de891a
BOJIHOBOU Jyasin3M
OMBITHI IO UCCIEOBAHUIO CTPOCHUS
0 bubnmoreka [JOK
108 atoma. [ImanerapHas Moziens aToMa

Pesepdopna

https://m.edso0.ru/312b750a
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0 bubnuorexa [IOK
1 IT b
09 OCTyIathl bopd https://m.edsoo.ru/404dfa9a
110 Bunel ciekrpoB. CnekTp ypoBHER 0 bubnuorexka [IOK
SHEpPruU aTtoMa BoAopoaa https://m.edsoo.ru/cf74b11a
111 CrnoHTaHHOE U BBIHYX/IEHHOE 0 bubmmoreka LIOK
M3JIy4eHHE CBETA https://m.edsoo.ru/f945d85c
0 bubanoreka LIOK
112 J
aep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozaens sapa
113 I'eitzenOepra-MBanenxo. 3apsa u 0 bubnuoreka [IOK
MAaccoBO€ YUCIIo siapa. M30ToIBbL. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTH
3aKOH paInOaKTUBHOIO pacmnaja.
CBolicTBa HOHU3UPYIOIIETO
114 n3nydeHus. Bousiaue 0 bubmorexa [OK
https://m.edsoo.ru/aab98bef
PaaOAKTUBHOCTH Ha )KUBBIE
opraHusmsl. Jlo3umerpus
OHeprusi CBs31 HyKJIOHOB B si/Ipe.
SAnepubie cunsl. Jlepext maccrl spa.
Anepublie peakuuu. AnepHeie
115 AP pH Lé HeP 0 bubnnoreka [IOK
peakropsl. [IpoGnemsl yrpasisieMoro httos://m.eds0o.ru/f1758d0
TEPMOSIIEPHOTO CHHTE3A. T '
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHUSA
SIEPHOY DHEPTE€TUKHU
Mertompl perucTpaiuuu u
116 WCCIEeI0BAaHUS JIEMEHTAPHBIX YaCTHIL. 0 bubnunoreka [JOK

qDYH,[[aMeHTaJ'ILHHC B3aHUMOJCHCTBUSI.

EapI/IOHLI, MC30HBI U JICIITOHEI.

https://m.edsoo.ru/lac08a5h
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[IpencraBnenue o CtangapTHON
Mmojenu. KBapk-TiarooHHast MOJIeTb
aJlpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas

bu6mmoreka [JOK

117
sHeprus. EnuncTBO usnueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPa

118 DTarbl pa3BUTHS ACTPOHOMUH. 0 bubnuoteka [IOK
3HavYeHHEe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PM3UKH TSI

119 00BsACHEHUS MPUPOJIbI KOCMUYECKUX 0 bubnuoreka [IOK
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKIX https://m.edso0.ru/39c44028
HCCIeI0BaHNN
CoBpeMEHHbIE ONITUYECKUE BuG OK

120 TEJIECKOIIbI, PaIMOTEIIECKOTIBI, 0 nomorexa I
BHEATMOC(EpHA ACTPOHOMIS https://m.edso0.ru/4877aale
Bun 3Bé3nnoro Heda. Co3esus, Bu6 OK

121 SIPKHE 3BE3]1bI, IUIAHETHI, UX BUIUMOE 0 nomorexa I
J— https://m.edsoo.ru/aac588eb
Coinneuynas cuctema. CoJHIIE. Eu6 OK

122 CoiHeuHas aKTUBHOCTE. McTOYHMK 0 nbnnoteka I
steprim ComIa  35E3 https://m.edso0.ru/22748eb4
3BE3bI, X OCHOBHEBIE Eufs OK

123 XapaKTepUCTUKH. /narpamma 0 htI;I SJII/I;In(:T;I:);'[ru 142169944
"'CIIeKTpaIbHBIN KIaCC — CBETHMOCTB" —— '

124 3Be3/1bI TIaBHO ITOCIEI0BATENEHOCTH 0 bubnnorexa [JOK

https://m.edsoo.ru/b3ch766¢
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Bnyrpennee ctpoeHue 3BE3 .

CoBpeMeHHbIE NPEACTAaBICHUS O 0 bubmmoreka LIOK
125
MIPOUCXOXKAEHUU U 300U CoHIIa https://m.edsoo.ru/d09da494
1 3BE3/1. DTaIbl )KU3HU 3BE3N
Muneunsbiii [Tyte — Hama ["anakTtuka.
126 Tunel ranaktuk. Y€pHble ABIPHI B 0 bubmmorexa [IOK
https://m.edsoo.ru/7cd10a0a
sIIpax rajakTHK
Bcenennas. Pacmpenne BeeneHHoi. 0 BuGmiorexa LIOK
127 3akon Xa0b6mna. Teopust bosnbIioro httos://m.edsoo.ru/3dbdfod2
B3pbIBa. PenMKkTOBOE M3ITyueHHE
128 Macmrabuas ctpyktypa Beenennoii. 0 bubnuoteka [IOK
Meraranaktuka https://m.edsoo.ru/ce234633
N 0 bubmmoreka [JOK
129 Hepeménnsie npobaeMbl aCTpOHOMUHN httos://m.edsoo.ru/d37doffe
DU3NYECKUH TPAKTUKYM 10 TEME
"Hccneqosanye MarHUTHOTO II0JIA
MIOCTOSIHHBIX MarHuTOB" UK
130 "HccenenoBanue CBOMCTB 0 bu6mmorexa LIOK
(dbeppomMarHeTukoB" UIu https://m.edsoo.ru/67361aef
"UccneqoBanue OeHCTBUS
MTOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"
Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue cuiibl AMriepa ninm
131 "N3y4ueHne 3aBUCUMOCTH CHUJIBI 0 bu6nuoreka LIOK

Ammnepa oT cuiIbl TOKa" UK
"Onpenenenrie MarHUTHOM WHTyKITUU
Ha OCHOBE U3MEpPEHNUs cuiibl AMmepa”

https://m.edsoo.ru/fcae91e9
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Pu3N4EeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue IBICHUS

132 AIEKTPOMArHUTHOW MHIYKIIHH" WIIN https://m.edsoo.ru/c36658da
"OnpezaeneHue WHIYKITU BUXPEBOTO
MAarHUTHOTO TOJIs"
®uU3NYEeCKU IPAKTUKYM I10 TEME
133 "HccnenoBaHue sBICHUS 0 bubmoreka LIOK
camounaykuun" i "Coopka Moienu https://m.edsoo.ru/b8fh6391
AJIEKTPOMArHUTHOTO reHeparopa”
@u3N4eCcKUil IPAKTUKYM IO TEME
134 "U3mepenue neproia CBOOOTHBIX 0 bubmmoreka [JOK
KoJ1e0aHU HUTSHOTO U MPY>KHUHHOTO https://m.edso0.ru/5d159d35
MAasiTHUKOB"
DU3NYECKUH PAKTUKYM T10 TEME
135 "[IpeoOpa3oBaHue SHEPTUH B 0 bubmorexa [OK
" https://m.edsoo.ru/a28026bd
MPYXKUHHOM MasiTHUKE
DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOIO TOKa
yepes MOCIeI0BATEIbHO COeTMHEHHbIE
136 KOHJIEHCATOP, KaTylIIKy U pe3ucTop” 0 bubmorexa [OK
https://m.edsoo.ru/89dc2d90
nmu "HccnenoBanue paboThI
HMCTOYHUKOB CBETA B IICTH
MepEeMEHHOT0 ToKa"
DU3NYECKUH IPAKTUKYM I10 TEME
137 "N3yuenne HaplleeTpO}];M3BYKOBOI71 0 Bubmmorexa LIOK
" https://m.edsoo.ru/b100661a
BOJIHBI
138 DuU3NYECKUI IPAKTUKYM I10 TEME 0 bu6nuoreka LIOK

"N3mepenune nokaszaTesns

https://m.edsoo.ru/42569eal
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MpeIOMJIICHHUS CTeKJIa" UITN
"TTomy4yenne n300pakeHus B CHCTEME
13 IJIOCKOTO 3€pKajia U JUH3bI"

139

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKyCHOTO pacCcTOSIHUS OT BEILlECTBA
(Ha mpuMepe KHUJIKUX JINH3)" 1IN
"U3mepenne hoKyCHOTO pacCTOSTHUS
paccenBaroNINX JIMH3"

bu6mmoreka [JOK
https://m.edsoo0.ru/b879fh3f

140

®u3nyecKuil MPaKTUKyM II0 TEME
"Habmronenne nudpakuum,
UHTEpPEPEHIIUH U MOJISIpU3aLUN
cera"

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

141

DU3NYECKUH TPAKTUKYM 10 TEME
"OnpeneneHre UMITyJibca U SHEPTUU
PENATUBUCTCKUX YacTHUIl (110
(dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI[ B MArHUTHOM I10J1¢)"

bubmmoreka [JOK
https://m.edsoo0.ru/63756¢c47

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka na
ocHoBe uccienopanus Gorodaddexra"
uinu "ccnenosanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO OT
HanpsHKeHNA "

bubnuoreka [IOK
https://m.edsoo.ru/eb916f82

143

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
Pa3peKeHHOT0 aTOMAPHOTO BOJIOPOAA
Y U3MEpeHHe NocTosiHHOW Punbepra”

bu6nmoreka [JOK
https://m.edsoo.ru/ec651eb8
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144

Pu3N4EeCKUN IIPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO
(oHa ¢ UCTIOIB30BAHNEM JI03UMETpA"
niu "M3yuenune noriomienus oera-

YaCTHI] AJTIOMUHHEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

®uU3NYEeCKU IPAKTUKYM I10 TEME
"Habntonenus 38€3aH0T0 HEOA
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHNN JUISI OTIPEIEIICHUS
TTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usl CeBepHOIo NOTyIapus 1
sipkue 3BE3/161" nu "Habmonenus B
teneckon JIyHbl, IJIaHET,
TYMAHHOCTEH U 3BE3THBIX CKOTUICHHI"

bu6mmoreka [JOK
https://m.edso0.ru/1072021e

146

O06o01eHre U cucTeMaTru3aIus
3HaHu#. Posb pU3MKK ¥ aCTPOHOMUH B
YKOHOMMYECKOM, TEXHOJIOTHUSCKOM,
COITMAIbHOM M ATHYECKOH cdhepax
JeSITeIbHOCTH YeJI0BEKa

bu6mmoreka [JOK
https://m.edsoo.ru/adéddeed

147

O000I11IeHNE U CUCTEMATH3ALUSI
3HaHMi. Posib 1 MecTO pU3KKH U
aCTPOHOMHH B COBPEMEHHOM Hay4IHOU
KapTUHE MUpPa

bubnuoreka [IOK
https://m.edsoo.ru/18f19f7c

148

O06o0011eHNe U cucTeMaTu3aIus
3HaHu#. Posnb ¢pusnueckoii reopuu B
(opMUpPOBaHUU TPEACTABICHUN O
¢u3nvecKoil KapTUHE MUPA, MECTO

bubnmoreka [JOK
https://m.edsoo.ru/e7d400f4
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(bu3nvecKoil KapTHHBI MUpa B 00IIEM
PsiLy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX [TPEJICTABICHHUH O IPUPO/IE

O000ILEHUE U CUCTEMATU3ALIUS

bu6mmoreka [JOK

149
3gaHui o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06006111eHEe U cUCTEMaTH3alUs 0 bubnuoreka [IOK
3gaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0011eHre 1 cucTeMaTH3aIus 0 bubnuoteka [IOK
3HaHu# 1o Teme "JluHamuka" https://m.edsoo.ru/2dfbafcs
O00011IeH1E U CUCTEMATHU3ALIUS o OK
152 3HaHu# 1o Teme "CraTtuka TBepI0ro 0 nbnnotexa I1
Tea" https://m.edsoo.ru/3cca482e
O00011eHrEe U cCUCTEMAaTU3 AU Eu6 10K
HOIHOTEKA
153 3HaHM 0 TeMe ""3aKOHBI COXpaHe 0
! ZH:I " eT" . KOHRI coxpariemtt https://m.edsoo.ru/32a4d1a0
B MEXaHHUK
O00011IeHIE U CUCTEMATHU3ALIUS
bubmuoreka LIOK
154 3HaHMH 110 Teme "OCHOB! ° https://m edsoc{_[ru/ed4400a8
MOJIEKYJISPHO-KHHETUYECKOH Teopuu” T '
O0001IeHrEe U cUCTEMAaTH3 AU Eu6 10K
HOIHnOoTEKA
155 3HaHM 1o TeMe "TepMoaHaMuKa. 0
T I,? A https://m.edsoo.ru/c63f7c10
€IUIOBBIE MAIITUHEI
O000111IeHNE U CUCTEMATH3AIUS
156 3HaHMU 110 TeMe "ArperaTHbie 0 bub6nuoreka LIOK
cocTossHUs BeliecTBa. Ma3oBbIe https://m.edsoo.ru/1d36b5b1
nepexop!"”
O00011eHrEe U cUCTEMATH3AINS BuG OK
157 3HAHMMU 110 TeMe "DNEKTPUIECKOE 0 pommotera

noJe"

https://m.edsoo.ru/3bf0def9
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O00011IeHHE U cUCTEMATU3 AU

bubmuoreka IIOK

158 3HaHu# 1o TeMe "TIoCTOSTHHBIH

S1eKTPUUECKH TOK" https://m.edsoo.ru/71453ee6
JIEKTPUYCCKUNA TOK

O06o001IeHre U CHCTeMAaTH3aIus Bt oK

159 3HaHu# 110 Teme "TOKH B pa3IMyHbIX 0 nbmmotexa I
cpenax” https://m.edsoo.ru/3d40077a

160 O06o01eHre U cucTeMaTu3arus 0 bubnuoteka [IOK
3HaHu# 1o Teme "MarauTtHoe noJse" https://m.edsoo.ru/3b4c06ae
PeszepBubIit ypok. O60011eHNE U

161 cHUCTeMAaTHU3aIMA 3HAaHUU 110 TEME 0 brbmiorexa LIOK
" IeKTPOMATHHTHAS HHIYKIHs" https://m.edso0.ru/053e2248
Peseprubiit ypok. O6001meHne 1

. bu6 OK

162 CUCTEMaTH3aI[|s 3HAHHIH 110 TEME 0 nomorexa I
"MexaHTIecKIe Kone6ams” https://m.edsoo.ru/d6310bfd
Peseprubrit ypok. O6001eHNE 1

. bub OK

163 CHCTEMaTHU3allHsl 3HAHHUH 10 TEME 0 ht?sz'I/I;In(:TeedI;ioHru/SebeSC’sd
"DJIeKTPOMArHUTHEIE KoJeOanus" T '
PesepBubIit ypok. O6001eHNE 1

164 CHUCTEeMaTH3allMsl 3HAHUH 10 TEME 0 bubnuoreka [IOK
"MexaHr4ecKHe U 3JIEKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBusiit ypok. O6001IeHE U

165 crcTeMaTu3alys 3HaHU| 110 TeMe 0 Bubmorexa HOK
"0 " https://m.edsoo.ru/52ad1603

NITHUKA

PesepBHeiit ypok. O6006meHre u

166 cuUcTeMaTHh3allus 3HaHUH 10 TeME 0 Bubmorexa HOK

"OcHoBr1 CTO"

https://m.edsoo.ru/5beclc65
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PesepBHeiit ypok. O6001IeHNE 1
167 CHCTEMAaTH3aIMsI 3HaHUH 110 TeME 1 0 0 Bubmorexa HOK
" . " https://m.edsoo.ru/f7c59d38
KoprryckysipHO-BOJTHOBOM JTyaii3M
PesepBubiii ypok. O000IIEHHE U
P P . 0 0 bubnuoteka [IOK
168 CHCTEMATH3alIHM 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/1f511654
®du3uka atoMma
PesepBubiit ypok. O60011eHNE 1
169 CUCTEMaTHU3alUs 3HAaHNH 110 TeEME 1 0 0 bubnuoreka [IOK
"®u3uka aTOMHOTO sijipa U https://m.edso0.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHILL"
PesepBurrii ypok. O000111€HIE U
P P N 0 0 bubmmoreka [JOK
170 cucTeMaTH3aIys 3HaHUH 110 TEME 1
https://m.edsoo.ru/2bffb94c
"SnemeHTH! acTpopuzuku"
OBHIEE KOJIMYECTBO YACOB I10 170 4 16
ITPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI10 KJIACC

Kon
MPoBEPSIEMOro
pe3yJjbTara

HpOBepﬂeMBIe NnpeaMeTHbIC PE3YyJIbTAaThI OCBOCHUA OCHOBHOI1
06pa30BaTeJ’[LHOﬁ NnmporpaMmsbl CPpEAHETO o0mIero 06pa30Bal—[l/lﬂ

10.1

JleMOHCTpHpOBATh HA MPUMEpPaxX PoOJb U MECTO (U3MKH B (POPMUPOBAHUH
COBPEMEHHOM HAy4HOW KapTHHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTHUH, B IPAKTHUYECKON NEATEIBbHOCTH JIFOIEH

10.2

Y4YuTHIBaTh TPAaHUIBl MPUMEHEHHS H3YYEHHBIX (U3MYECKHX MOJIeNCH:
MaTepuaibHas TOYKa, MHEpLHaIbHas CUCTeMa OTCUETa, a0COJIIOTHO TBEPIOE
TEJI0, UJICATBHBIN I'a3; MOJEIN CTPOEHUS I'a30B, )KUIKOCTEW U TBEPBIX TE,
TOYEYHBIN SJIEKTPUUECKUN 3apsil — [IPU pellIeHUuH (PU3HUECKUX 3a]1a4

10.3

Pacnio3znaBate pusnueckue siBieHus (IpoLecchl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUYECKOM TEOpHUH CTPOCHHS
BEIIECTBA U DJEKTPOJMHAMHMKH: pPaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TaJeHue Tel, JBHKEHHE IO
OKPY)KHOCTH, WHEpLHs, B3aumojeiictBue Ten; nuddy3us, OpOoyHOBCKOE
JBIDKEHUE, CTPOCHUE KHUIAKOCTEH M TBEPIBIX TENl, N3MEHEHHE 00BbEMa Tem
MpU HarpeBaHuu (OXJIAXKICHHM), TEIJOBOE paBHOBECHE, HCIapeHHe,
KOHJICHCALlMs, TUIABJICHUE, KPUCTAIIN3ALMs, KUIICHHE, BIAKHOCTh BO3AYXa,
MIOBBIIIECHUE JABJICHUA Ia3a IIPU €ro HarpeBaHNUU B 3aKPBITOM COCYZE, CBS3b
MEXAY IIapaMeTpaMM COCTOSIHUA ra3a B U30IIPOLIECcCax; NEKTpU3aLus Tell,
B3aMMO/ICHICTBHE 3aps/I0B

10.4

OnuceiBaTh MEXaHMYECKOE JIBU)KEHUE, UCTOJb3Ys (PU3HUECKUE BETMYHHBI:
KOOpJMHATA, IyTh, IEPEMEIICHIE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUIIa,
UMIyJIbC TeNa, KUHETHYeCKas DSHEprus, IMOTEeHIMaJIbHAas DHEPrus,
MexaHuyeckass paboTa, MeXaHHWYecKash MOUIHOCTb, NpU  OMNHUCAHUU
IPaBWIBHO TPAKTOBAaTh (DU3MYECKUN CMBICI UCHOJIB3YEMbIX BEIMYMH, HX
0003HaYeHHs] U €AUHUILIBI, HAXOIUTh (POPMYIbI, CBSI3bIBAIOLINE JTAHHYIO
(bu3HYECKYIO BEIMYUHY C JPYTUMU BETUYHMHAMU

10.5

OnuceiBaTh U3y4EHHbIE TEIUIOBbIE CBOWCTBA TE€J M TEIUIOBHIC SIBJICHHS,
UCTOJB3Ys (U3MYECKUE BETUUMHBIL: JaBJICHUE ra3a, TeMrepaTypa, CpeaHsis
KUHETHYecKas SHEprus Xa0THUYECKOTO JIBUKCHHUSI MOJIEKYIL,
CpeIHEKBagpaTU4YHasi  CKOPOCTh  MOJIEKYJd,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHSSl 2Heprus, paboTa raza, kod3(puIMEHT NOJNe3HOro eHCTBUS
TEIJIOBOTO JIBUraTelsl; MPU ONUCAaHWU MPAaBUIBHO TPAKTOBATH (PU3UUECKUI
CMBICJI MCIIOJIb3YEMBIX BEJIWYHMH, UX O0O03HAYEHUS U €AWHUIIbI, HAXOJUTh
(GopMynbl, CBA3BIBAIOIIME JAHHYI (DU3MUYECKYI0 BEIMYUHY C JIPYTUMHU
BEJINYMHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUUICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SBJICHUA (HpOI_ICCCBI), HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IG BCJIIMYHHBI:
BHCKTpI/I‘-ICCKI/Iﬁ 3apsad, OSJICKTPHUYCCKOC IIOJIC, HaHp}I)KéHHOCTB I10JIA,
NOTCHIHAJI, pa3HOCTb MMOTCHIUAJIOB; ITPU OIMMCAHUHN NTPABUIIBHO TPAKTOBATbH
(I)I/I3I/I‘-ICCKHI>'I CMBICJI UCIIOJIb3YEMBIX BCIIMYUH, UX 0003HaUCHUS U CIUHUIIBI,




yKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME AAHHYIO (PH3UYECKYIO BEIHYHHY C
JPYIMMU BEJIMYUHAMU

10.7

aHATM3UPOBATh (PU3UYECKHE TPOIIECCH U SBIICHHS, UCITIONB3YS (PU3NYECKHE
3aKOHBl M NPUHUHUIBL 3aKOH BcemupHoro taroteHus, [, II m I 3axkoHbI
HeloToHa, 3aKOH COXpaHEHHS MEXaHWYECKOM SHEpruM, 3aKOH COXpaHEHUs
UMIyJbCa, MPUHLUI CYNEPHO3ULUM CHJ, NPUHLUII PaBHONpPABUS
UHEPLUATIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUUYECKYIO TEOPHUIO
CTPOCHMS BEILECTBA, Ia30BbIE 3aKOHBI, CBS3b CpPEIHEH KHHETHYECKOU
SHEPruu TEIJIOBOIO JBI)KEHUS MOJIEKYJ C a0COJIIOTHOM Temmeparypoil,
MEpBBIM 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAaHEHHUS AIIEKTPUYECKOTO
3apsna, 3akoH KyioHa; mpu 3TOM pa3iudarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAXKEHNE U YCIOBHS (TpaHUIbl, 00J1acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh  yCIOBUS HMX  0€30MacHOro
WCIIOJIb30BAHHUS B TOBCEIHEBHOM JKU3HU

10.9

Brimomaare OKCIICPUMCHTEI IO HCCICAO0OBAHUIO (1)I/I3I/II-IGCKI/IX SIBJIEHUU U
IpOUECCOB C UCIOJIB30BAHUEM IIPAMBIX U KOCBEHHBIX I/ISMepeHHfl; IIpH 3TOM
dhopmynupoBaTh pobaemMy (3a7a4y) U TUMIOTE3Y yU4eOHOTO SKCIIEpPUMEHTA,
COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT
1 GOPMYITUPOBATH BBIBOIBI

10.10

OcymiecTBiATh MpsIMbIE U KOCBEHHbIE HM3MepeHUs (PU3MYECKUX BETUYHH;
IpU 3TOM BBIOMPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUsS U HCIOJIb30BATh
WU3BECTHBIE METOIbI OLIEHKU MOTPENTHOCTEN U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIy (U3WYECKUMH  BEIHMYMHAMHU C
UCIIOJIb30BAHUEM TPSAMBIX M3MEPEHUH; MpH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBaTb  pPE3ylbTaThl  IOJYYECHHOM  3aBUCHMOCTHU
(u3nuecKux BENIMYUH B BUJE TaOMUI] U rpaduKoB, AeiaTh BBIBOJBI IO
pe3ylbTaTaM UCCIIeOBaHU

10.12

Cobnronath paBmiia 0€30MaCHOTO TPY/a MPH MPOBEICHUH HCCICIOBAHUHN B
paMKax  y4eOHOro  JKCIIEPUMEHTa,  Y4eOHO-HCCICIOBATEIbCKOH |
IPOEKTHOM JIEATSILHOCTH C UCTIOIb30BAHUEM U3MEPUTEIIBHBIX YCTPOMCTB U
1a00pPaTOPHOTO 00OPYAOBAHUS

10.13

Pemate pacu€THbpic 3a7auM ¢ SBHO 3aJlaHHON (DU3UYECKON MOJEIBIO,
UCTIOJIB3YS (PU3UYECKHE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHaIHM3a YCIOBUS
3a/1au BBIOMpaTh (PU3NYECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE BEIUMYUHBI
u GopMmynbl, HEOOXOAUMBIE ISl €€ pelIeHHs], MPOBOJAUTH PacUEThl U
OIICHUBATh PEaJTbHOCTh MOTYYCHHOTO 3HAUCHUS (PU3UYECKOM BETMUNHBI

10.14

Pemare Ka4yCCTBCHHBIC 3aga4u: BBICTPpAUBATh JJOTNMYCCKHU
HCIIPOTHUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C 0H0p0ﬁ Ha HU3YYCHHLIC
3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/IBI/I‘{eCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh Inpun peuIcHnn y‘{C6HHX 3aga4 COBPCMCHHBIC
I/IH(I)OpMaL[I/IOHHLIe TCXHOJIOT'MH JJIL IIOUCKa, CTPYKTYpHUPOBAHUA,
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UHTEpIpETalMd ¥ TPEACTAaBICHUS Y4eOHOM U  HayYHO-TIOMYJISPHOU
uH(pOpMAaIHH,
aHAIM3UPOBATH MOJTy4aeMyI0 HH(POPMAIHIO

HOJIy‘-IGHHOﬁ N3 pPas3sjiMdYHbIX HWCTOYHHUKOB; KPUTHYCCKU

10.16

[TpuBoAMTH MPUMEPHI BKJIA1a POCCHICKUX U 3apyOSIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIOUIETO MHpaA, B
pa3BUTHE TEXHUKU U TEXHOJOTHU

10.17

Hcnonb30BaTh TEOpETUYECKHE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st o0ecriedeHus: 0€30MacHOCTH TpH  oOpamieHHMH ¢ npubopamu U
TEXHUYECKUMH YCTPONCTBAMHM, JUISl COXPAHCHHUS 3JI0POBbS M COOJIOJICHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHHUS B OKpYXKaloIIei cpeze

10.18

PabGorate B rpymnme C BBIIOJHEHHWEM pa3IMYHbIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBATh pabOTy IPYMIbI, PallMOHAIBHO PACIpPENENITh 005S3aHHOCTU U
IJIAHUPOBATh JCATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBATHO
OLICHMBATh BKJIAJ KaXJ0ro W3

YY4aCTHHKOB TpPYIIBl B PEIICHUE

paccMaTpuBaeMoi mMpoOIEMBbI

11 KJIACC

Kon
MPOBEPSIEMOI0
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha MpPUMEpax PoJib U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJIOTHUM, B MPAKTUYECKON NESITEIBbHOCTH JIOJEH, LETOCTHOCTh U
€IMHCTBO (PU3MUECKON KapTUHBI MUPA

11.2

V4auTeIBaTh IrpaHUlbl TNPUMCHCHHA H3YUYCHHBIX (bPI3I/I‘IeCKI/IX MOI[CJ'IGFI:
TOYCYHBIN 3HeKTqueCKHﬁ 3apsad, sda€pHad MOACIb aromMa, HYKIIOHHasA
MOJEJIb aTOMHOTI'O A4pa IIPU PCHICHUN (bHSI/I‘lCCKI/IX 3aJa4

11.3

Pacnio3naBate ¢usznueckue sBiIEeHUS (MPOIECCHI) U OOBSICHATHh MX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHMKH W KBAHTOBOH (HM3UKHU: DJICKTpUYECKas
IPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATrHUTHOC JICHCTBHS
TOKA, B3aHMMOJICHCTBHE MarHUTOB, DJICKTPOMArHUTHAs WHIYKIIHS, ICHCTBUE
MArHUTHOTO TIOJIi HA TPOBOJHHK C TOKOM W JBIKYIIMHCS 3aps,
AJIEKTPOMArHUTHbBIE KOJIeOaHUs u BOJIHBI, PSIMOJIMHEHHOE
pacipoCcTpaHEHHE CBETa, UHTEpPEpPEeHIIHS,
nudpakus U TOJSIPU3AIKsl CBETa, TUCTIEPCHsI CBETa, (POTOAICKTPHUSCKHIMA
addekt (dboTtorddekT), cBeTOBOE AaBlieHHWE, BOSHUKHOBEHUE JIMHEHYaTOro

CIICKTpa aToMa €CTCCTBCHHAsA u HCKYCCTBCHHAs

OTpaXCHUC, IPCIOMIICHHUC,

BOAOpOJA,
pPaaAruOaKTUBHOCTDb

11.4

OnuceIBaTh HU3YUYCHHBIC CBOIMCTBaA BEIIIECTBA (SJ'ICKTpI/I‘leCKI/Ie, MAarduMTHBIC,
ONTHYCCKHUEC, DJICKTPUYCCKYHO IIPOBOAUMOCTDL  PA3JIUYHBIX cpen) n
OJICKTPOMArHUTHBIC SABJICHUS (HpOLICCCBI), HCIIOJIb3Ys (1)I/I3I/IquKI/Ie
BCIIMYHWHBI: BHGKTpI/I‘-IeCKI/Iﬁ 3apsd, CUjia TOKa, SJICKTPUYCCKOC HAIIPSIKCHUC,
QJICKTPUYCCKOC COIPOTUBJICHHUE, PA3HOCTH IOTCHIUAJIOB, 3I[C, pa60Ta
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TOKa, MHIYKIMsS MarHUTHOro 1nojs, cuia Awmmepa, cuna JlopeHua,
WHJYKTUBHOCTb KaTYILKH, 3HEPTUsl 3JIEKTPUUECKOIO U MAarHUTHOTO MOJEH,
MEepUoa U YacToTa KojiebaHui B KojeOaTeIbHOM KOHTYpE, 3apsl U CHiia
TOKa B Tpollecce TapMOHMYECKUX JJIEKTPOMAarHUTHBIX KOJICOaHUH,
(OKyCHOE pacCTOSHHE U ONTHYECKas CHJIA JIMH3BI, TPH OIHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIB3YEMBIX BEIWYHH, MX
0003Ha4YeHMs] U €AMHHULIBI; YKa3bIBaTh (POPMYJIbl, CBSA3BIBAIOIINE JAHHYIO
(U3NIECKYIO BETUYMHY C APYTUMH BEIMYNHAMUA

11.5

OnuceiBaTh M3y4EHHbIE KBAHTOBBIE SBJICHHUSI M IIPOILECCHI, HCIOIb3YA
(u3nyecKkre BEIMUUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JUTMHA BOJIHBI
U yacToTa CBEeTa, PHEpPrus M MMIYJIbC (POTOHA, MEpPHOJ] MoJypacnana,
SHEpPrusi CBS3M aTOMHBIX S7ep; MPU ONHMCAHWU MPaBUJIBHO TPAaKTOBATh
(u3MUecKuil CMBICI UCTOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €AUHHULIBI;
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHUHY C
JIPYTMMHU BEIMUYMHAMU, BBIYUCIIATE 3HaU€HUE (PU3HMUECKOI BETMUUHBI

11.6

AHanu3upoBath PU3NUYECKHE TMPOIECCH U SIBIICHUS, UCIOJIB3Ys (PU3HUECKUe
3aKOHBI W TPHUHIMNBL: 3akoH Owma, 3aKOHBI IOCIIEOBATEILHOTO |
MapajyieIbHOTO COSTUHEHUST TIPOBOJHUKOB, 3aKoH J[xoyist — JleHna, 3akoH
JJIEKTPOMArHUTHOW MHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacnpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS CBETA, YpaBHECHUE
OitamreitHa 111 GoTodpdexrra, 3aKOH COXpPAHEHHUS DHEPTUH, 3aKOH
COXpaHECHHS MMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHsST MacCOBOTO YHCIIA, MOCTYIaThl bopa, 3aKOH paauoaKTUBHOTO
pacriaga; TpU 3TOM pasiyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe  BBIpAKEHHE W yCJIOBHS  (TpaHUIBI, OOJAcTH)
IPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HaIpaBJICHUE BCKTOpa HMHAYKIOHUH MarduTHOI'O I10JIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CtpouTh M OMHUCHIBaTh M300paKEHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKajioM,
TOHKOU JTUH30H

11.9

BBINONHATE AKCIEPUMEHTHI O WUCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
IPOIIECCOB C MCIOJIB30BAaHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUIL; IPH 3TOM
¢dbopmynupoBath npobaemy (3agady) ¥ THIIOTE3y Y4eOHOTO IKCIEPHUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI0BaHHUs, IPOBOIUTH OTIBIT
¥ GOPMYIUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL psAMBbIC U KOCBCHHBIC HN3MCPCHUSA (I)I/ISI/ILIGCKI/IX BCJIIMYHWH,
IIpu 5TOM BH6I/IpaTB ONTHMAJIbHEIN CII0CO0 U3MCPCHUA U HUCIIOJIB30BATb
HN3BCCTHBIC MCTOAbI OLICHKHU HOFpeH_IHOCTeI\/’I I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCHUMOCTH (DM3MYECKUX BEJIMYUMH C HCHOJIb30BAHUEM
OpSMBIX U3MEPEHUi; PU ITOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3NYECKUX BEIMYUH B BHUJE
TaOau1l ¥ rpaMKOB, JETIaTh BBIBOBI 110 PE3yIbTaTaM HCCIIEIOBAHUS

11.12

CO6J'IIO,I[aTL ImpaBHjia 0e30I1acHOro TpyHda npu IMpoBECACHUU HCCIIeI0OBaHUM B
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paMKax  y4eOHOro  OSKCHEpHMEHTa,  Y4eOHO-UCCIIENOBATEIbCKOW |
HpOCKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHUECM U3MCEPUTCIIBHBIX yCTpOfICTB u
71a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacu€rHbple 3amaun ¢ SBHO 3aJaHHON (PU3MUYECKOW MOJENBIO,
HCII0JIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 NPUHIOUIILI; HA OCHOBC aHalin3a YCJIIOBUA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘-ICCKYIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BCIINYHHBI
u (opmynbl, HeoOXoAMMbIE sl €€ pelIeHHs, MPOBOAUTH PACUETHl U
OLCHUBATH PCAJIBbHOCTD MOJTYUYCHHOT'O 3HAYCHU A (1)H3HqCCKOfI BCJIMYMHBI

11.14

Pemarp KA4ECTBEHHBIC 3a/1a4u: BBICTPanuBaTh JIOTUYECKU
HENIPOTUBOPEUNBYIO LIENIOYKY PACCYKACHHUI C ONOPONM HAa MU3Y4YECHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pemieHMd  yd4eOHBIX  3a7ad  COBpPEMEHHbIE
HH(OpPMALlMOHHBIE  TEXHOJOTMM  JUIsl  TOMCKA, CTPYKTYpUPOBAHMS,
UHTEpIpeTalyl M MPEACTAaBICHUS Y4eOHOW M HAY4YHO-TIOMYJISIPHOMN
nHpopMaluy, MOJYYEHHOM W3 Ppa3IUYHBIX MCTOYHUKOB; KPUTHYECKH
aHAIIM3UPOBATh MOIy4aeMyI0 HH(pOpMaLUIO

11.16

OOBSACHATH TIPUHIIMIBI JCWCTBHS MAaIIWH, NPUOOPOB W TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh yCIOBUS MX OE30MacHOTO WCIIOJBb30BAaHUS B
MOBCEIHEBHOMN KU3HU

11.17

[IpuBoAMTE MpUMeEpPHI BKIIaAa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKd, B OOBSCHEHHE IPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TeOpETHYECKHE 3HAHUS MO (H3UKE B MOBCETHEBHOMN >KM3HU
st obOecriedyeHuss O€30MAaCHOCTH TPH  OOpalieHuu ¢ TpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JJIsI COXPAaHEHHs 3JI0POBbSI M COOJIOICHUS
HOPM 9KOJIOTHYECKOTO IMOBEACHUS B OKPY)KAIOIICH cperie

11.19

PaGorate B rpymnime C BBINOJIHEHUEM pPA3JIMYHBIX COIHUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYIIBI, PAllMOHAIBHO PaCIpeleisTh 00S3aHHOCTU U
IUIAHUPOBATh JEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYalUAX, aJIeKBaTHO
OIICHMBATh BKJIAQJ KaXJOr0 M3 YYaCTHUKOB TpPYNIbl B pELICHUE
paccMaTpuBaeMoii mpoOaeMbl

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon Koa npoBepsiemoro
IIpoBepsiemble 3J1eMEHTHI CO/IePKAHNS
pasaesa | dJeMeHTa
OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHUA
®usuka — Hayka O npupojne. Hayunele metonbl
11 MO3HAHUs OKpy»Karolero Mmupa. Poips akciepumenra
1 ' U TEOpUH B MPOLECCE MO3HAHUA MPHUPOIBL.
DKCTIEpUMEHT B (PU3HKE
12 Mo enupoBanue buznyecKux SIBIICHUN u
npoueccoB. Hayunble runore3pl.  dusnueckue
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3aKOHBI W TEOpHH. ['paHMIBI MPUMEHUMOCTH
¢u3uueckux 3aKOHOB. [IpUHIMII COOTBETCTBUSI.
Pomp w wmecto ¢usuku B PopMHUpOBAHUH
COBPEMEHHOM  HAy4yHOM  KapTUHBI MHpa, B
NPaKTUYECKOH JEATEITbHOCTH JIFO/IeH

MEXAHUKA

2.1

KMHEMATUKA

211

Mexannyeckoe  aBwkeHue.  OTHOCHTEIbHOCTb
MexaHudeckoro JBmxkeHus. Cucrema oTcuéra.
Tpaextopus

212

Ilepememienne, ckopocTb (CpenHssi  CKOPOCTD,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOMN
TOYKH, UX HNPOCKIOHUHU Ha OCU CUCTEMBI KOOpAWHAT.
CrnosxeHune nepemMeIieHni 1 cIoKeHue CKopocTen

2.1.3

PaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE
IBUKEHHe. ['pa@uku  3aBUCHMOCTH  KOOPAMHAT,
CKOpPOCTH, YCKOPEHHMs, IyTH W TNEepEeMEIICHU
MaTepualbHON TOYKU OT BPEMEHU

2.14

CBoOoHOE TazieHne. Y CKOpeHne CBOOOJHOTO
MaIeHUs

2.1.5

KpuBonuuerinoe JIBH)KEHUE. PaBHOMepHOE
NBUKEHHE MaTepuaibHONM TOYKH IO OKPYKHOCTH.
VYrnoBasi CKOpOCTb, JIMHEITHAsg CKOpocTh. [leprona u
yactoTa. LleHTpocTpemMuTensHoe yCKOpeHne

2.16

TexHuyeckue ycTpoWcCTBa: CIIHUIOMETP, ABMKEHUE
CHapJIOB, LIETIHbIE U PEMEHHBIE Mepeaayu

2.1.7

[IpakTnueckue paboTel. M3mepeHHe MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOLIEGHUS MEXAY
MyTSMH, PO ACHHBIMU TEJIOM 3a
MOCIIeZIOBAaTEIbHbIE PAaBHBIE MPOMEKYTKH BpPEMEHU
OpU PaBHOYCKOPEHHOM JBIKEHUU C HAYaJIbHOU
CKOPOCTBIO, paBHOUM Hymto. lM3yueHue IBUKEHUS
nrapuka B BSI3KOHM kuAKoCTU. V3ydeHue NBHXKEHUS
Tena, OPOIIEHHOTO TOPU3OHTATBHO

2.2

JTIMHAMMKA

221

IIpuanun  otHocurenmpbHOoCcTH  ['aymunes.  Ilepswii
3akoH HeroToHa. lHepuuanbHbie CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpyHImn cyneprno3unmuy cuil

2.2.3

Bropoii 3akoH HbroTOHA [U1s1 MaTepraIbHOW TOUKH B
uHepuuanbHOil cucteme orcuéra (MCO). Tperuit
3aK0H HbIOTOHA J/1s1 MaTepUANIbHBIX TOYEK

224

3akoH BCCMHUPHOI'0 TATOTCHUA. Cuma TsDKECTH.
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ITepBast KocMu4eckast ckopocTb. Bec Tena

2.2.5

Cua ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUs
CKOJIbXKEHHUsI U cuia TpeHus mokos. Koaddumuent
Tpenus. Cuiia CONpOTUBIICHUS NIPU ABIKEHUH TEJIa
B )KMJIKOCTH HJIH Ta3e

2.2.7

[MocrymarenpHOE W BpamaTeabHOE  JIBHOKCHHE
a0COJIIOTHO TBEPJOTO TeElia

2.2.8

MoOMEHT CHUJIbI OTHOCUTEIBHO OCH BpalleHUS.
[lnevo cuiibl. YcinoBust paBHOBECHS TBEPJOTO Teya B
nco

2.2.9

TexHn4ecKkue yCTporucTBa: MOAMNUITHAKY, BUKEHUE
HCKYCCTBEHHBIX CIIyTHHKOB

2.2.10

[Ipaktuueckne pabGoTel. W3yueHue JBUMIKEHUS
Opycka Mo HAKJIOHHOM IUJIOCKOCTH MOJ JIEHCTBHEM
HECKOJIbKMX cHil. MccnenoBaHue 3aBUCUMOCTH CHII
YOPYrOCTH, BO3HHKAKOIUX B JaedopmMupyeMoi
MPY)KWHE W PE3MHOBOM OOpasiie, OT BETUYUHBI HX
nepopmanuu. MccnenoBanue ycioBUil paBHOBeCHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILICHUS

2.3

3AKOHbI COXPAHEHU B MEXAHUKE

23.1

Nmnynec  MaTepuanbHOW  TOYKH, CHUCTEMBI
MaTepUaIbHBIX ToueK. IMIynbc CUIIBI U U3MEHEHHE
uMIyJbca Teja

2.3.2

3akoH coxpanenus umnyisca B MCO. PeaktuBHoe
JBUOKEHUE

2.3.3

Pabora crisl

234

MOITHOCTD CHIIBI

2.3.5

Kunernueckass 5sHeprusi MarepualbHOM  TOYKH.
TeopeMao KHHETUUECKON SHEPTUN

2.3.6

[MoTennmaneHas 3ueprus. IloTeHnMaabHAs SHEPrUs
YIPYro ne(OPMHPOBAHHOM TIPY>KUHBI.
[ToTeHManpHas SHEPrUs Tejaa BOJM3HM MOBEPXHOCTH
3emnn

2.3.7

IloTeHumanbHble U HEMOTEHIIHAIbHBIE CHUJIBL CBs3b
pa6OTI:>I HCMIOTCHOUAJIbHBIX CHJI C HW3MCHCHHUCM
MEXaHUYeCKOM OHEpPTUHU CUCTEMbI TCII. 3akoH
COXpPAaHCHUA MEXaHHUYECKOM OHEPTrun

2.3.8

anyrne N HCYIIPYTUEC CTOJIKHOBCHUA

2.3.9

TexHuueckne  yCTpOMCTBAa:  JBW)KEHUE  PAKET,
BOJIOMET, KOTIEp, IPYXUHHBIA MUCTOJIET

2.3.10

[Ipaktuyeckue pabotel. M3ydeHue cBs3M CKOpOCTei
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TeN Mpu Heynpyrom ypape. MccinenoBanue cBs3u
paboThl CcUJIBl € UW3MEHEHHEM MEXaHUYECKOU

SHEpPIruM Teia

MOJIEKVYJIAPHASA ®U3UKA 1 TEPMOJANHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUU

3.11

OcHoOBHEIE TIOJIOXKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. DBpOyHOBCKOE NBUKEHHE.
Huddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS
YacTHI] BEIIECTBA

3.1.2

Mogenu CTpOE€HHSI ra3oB, XKUJIKOCTEH M TBEPIBIX
TEI U OOBSICHEHUE CBOWCTB BEI[ECTBA HA OCHOBE
3THUX MOJEIIEN

3.13

Macca MOJIEKYIL. KommuectBo BEILIECTBA.
IToctostnaas ABoraapo

3.14

TenmoBoe  paBHOBecwe. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.15

Mognens uaeanbHOTO raza. OCHOBHOE ypaBHEHHE
MOHeKyHHpHO-KHHeTquCKOﬁ TeOpI/II/I naACaJIbHOIO
rasa

3.1.6

AOcoJiIoTHasE Temmeparypa Kak Mepa CpemHei
KUHETHYECKOM  SHEPruM  TEIJIOBOTO  JBIKEHHS
yactuil rasza. [llkana temneparyp KenbBuna

3.1.7

VpaBuenue Knanelipona — MengeneeBa. 3akoH
JameToHa

3.1.8

["a3oBble 3ak0HBI. M30MpoLiecchl B UCAIbHOM Tase C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,
n30X0pa, nzodapa

3.1.9

Texuuyeckue ycTpoiicTBa: TepMOMETP, GapoMeTp

3.1.10

[IpakTuueckue pabotsl. Mi3MepeHne Maccel BO3yxa
B KJIacCHOM koMHaTe. MccnenoBaHue 3aBHCUMOCTH
MEXy IapamMeTpaMu COCTOSHUSI Pa3peKeHHOTO
raza

3.2

oC

HOBbI TEPMOJMHAMUMKA

3.2.1

TepmoanHamuueckas cucTeMA. Buytpennsis
SHEPTUsl TEPMOIUMHAMUYECKON CHCTEMBI U CTIOCOOBI
€€ N3MEHEHU

3.2.2

KomnuectBo Temnorel u  pabora. BHyTpeHHss
SHEPrusl OJTHOATOMHOTO HJEAIHOTO ra3a

3.2.3

Bunpl TEIUIONIEpEIavun: TEIUIONPOBOHOCTb,
KOHBEKLUs, HU3JIydeHue. TemIoéMKOCTh  Tena.
ViaenoHasg  TeniaoEMKOCTh  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI PH TEIUIONIEpe1aye
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3.24

IlepBeiii  3akoH TepMmoauHamMuKu. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJUHAMHUKYU K U30IIPOLECCAM.
I'paduueckas uaTeprperanus paboThI raza

3.25

Tenmosrnie MAaIIIUHbI. [TpuHIMIBI JNEUCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3oBaHust SHEpPruu B
TEIUIOBBIX MammHax. KodpGuIueHT mojie3Horo
nevictBus (nanee — KIT) rermoBoit mammabl. [k

Kapno u ero KII/{

3.2.6

Bropoit 3akon TtepmoauHamuku. HeoOpaTtumocTthb
IIPOLIECCOB B TpHUpoje. TersoBble JBUTATEINH.
DKOJIOTHYECKHUE TTPOOIIEMBI TETIIOHEPT€THKU

3.2.7

TexHu4eckue ycTpouCTBa: JBUTaTEIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIMOHED

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOM
TEMI0EMKOCTH

AT'PETATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapoobOpazoBanne u koHneHcanus. Vcnapenue u

331 KATICHUE. YJenbHas TeIuioTa MapooOpa3oBaHusl.
3aBHCUMOCTB TEMITEPATYPHI KUTICHUS OT JaBIICHUS
332 AOCOITIOTHAS 1 OTHOCHTENIbHAS BIIXKHOCTD BO3IyXa.
e HacepImmenuslii map
TBépmoe Ttemo. Kpucrammuyeckue u amopdHbie
3.3.3 Tena. AHMU3O0TPOINHS CBOMCTB KPUCTALIOB. JKuakue
33 kpuctauibl. CoBpeMEHHbBIE MaTepHaITbI
' 334 [InaBneHne W KpUCTAIUIM3ANMS. Y IEIbHAs TEIUIOTa
e iasienust. CyoauMarnust
3.3.5 YpaBHeHHE TEIIOBOTO Oalanca
TexHuueckue yCTpOMCTBA: THUTPOMETP "
336 NICUXPOMETP, KAJIIOPUMETP, TEXHOJIOTHUH ITOTYYCHHSI
s COBPEMECHHBIX  MaTepuajioB, B TOM  YHUCIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTHU
337 [Ipaktudeckue paboTel. M3MepeHHe BIKHOCTH
e BO3/IyXa
4 DJIEKTPOJUHAMUKA
DJIEKTPOCTATUKA
411 OnexTpuzanus Ten. DieKTpuueckuil 3apsa. J(Ba
o BUJIA DJIEKTPUYCCKHUX 3aPSIOB
41 412 [IpoBOIHUKH, TUANEKTPUKH U MOJIYITPOBOAHUKA
4.1.3 3aKOH COXpaHEHUs JIEKTPUUECKOT0 3apsiia
414 Bsaumopnelicteue 3apsnoB. 3akoH Kynona
415 DnexTpudeckoe TOJIE. Hanpsoxénnocts
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NIEKTPUYECKOro moJis. [IpuHIun cynepno3uuuy.
JInHny HanpsHKEHHOCTH HJIEKTPUYECKOTO OIS

4.1.6

Pabora cull ANEKTPOCTATHYECKOTO HOJISL.
ITorennuan. Pa3HoCcTh IOTEHIINATIOB

4.1.7

HpOBOI[HI/IKI/I n JUDJICKTPUKU B IIOCTOAHHOM
EKTPUICCKOM noie. Judrexrpudeckast
IPOHUIIAEMOCTh

418

OnekrpoéMkoctb. KoHnnmencarop. DIeKTpoEMKOCTh
IUIOCKOTO KOHJEHCATOpa. OHEpPrus 3apspKEHHOTO
KOHJIEHCATOpa

419

Texanueckne YCTPOUCTBA: DIIEKTPOCKOIL,
JIEKTPOMETP, DIIEKTPOCTAaTUYECKAS 3aIUTA,
3a3eMJICHHE  JIEKTPOIPUOOPOB,  KOHJEHCATOP,
KCEpPOKC, CTPYHHBII IIPUHTED

4.1.10

[IpakTnyeckue paboThI. N3mepenne
AIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

OCTOSIHHBIN DJIEKTPUYECKHIM TOK. TOKU B PA3JIMYHBIX CPEJAX

YcnoBus CYIIIECTBOBAHHMS MOCTOSTHHOTO
421 3NeKTpudecKkoro Toka. Mcrounuku Toka. Cuia Toka.
[TocTosTHHBIN TOK
4.2.2 Hampsixenne. 3akon Oma Jy1st ygacTka 1enu
423 DJIEKTPUIECKOE COTIPOTHUBIICHHUE. VY nensHoe
o COIIPOTHBJIEHUE BEIIECTBA
424 [TocnenoBarenpHOE, TapajUIeIbHOE, CMEIIAHHOE
o COEIMHEHNE ITPOBOAHUKOB
425 PaboTa snexkrpuueckoro toka. 3akoH J[xoyms —
o Jlenna
4.2.6 MOUIHOCTB AJIEKTPUUECKOTO TOKA
anektpoaBmkymas cuna (manee — OJHC) wu
427 BHYTPEHHEEC CONPOTUBJICHUE KCTOYHHKA TOKA.
o Bakon Oma g 1onHOHW  (3aMKHYTOM)
anekTpuueckoii e, KopoTkoe 3ambikaHue
DJIEKTPOHHAsT MPOBOJUMOCTh TBEPIBIX METAILIOB.
4.2.8 3aBUCUMOCTb  CONPOTHUBJIEHUS ~ METAUIOB  OT
temneparypbl. CBepXIpOBOAUMOCTh
429 Onexkrpuyeckuif Tok B Bakyyme. CBolicTBa
- SIIEKTPOHHBIX MYYKOB
[HonynpoBoguuku. CoOcTBeHHass U IpUMECHas
4.2.10 IPOBOAMMOCTD TOJYNPOBOAHMKOB. CBoicTBa P-N
nepexoa. [ToaynpoBoHIUKOBBIE TPUOOPHI
4211 DneKTpUYecKuit TOK B AIIEKTPOJIUTAX.

SJ'ICKTpO.HI/ITI/I‘-IeCKaSI JUucconuanusi. 3JICKTpOJ'IH3
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4.2.12

DneKkTpuyeckuii Tok B ra3zax. CaMOCTOSTENIbHBIA U
HECaMOCTOSITENIbHBIN  pas3psl. Pasnuunble  THIIBI
CaMOCTOSITENBHOTO pa3psaa. Moisnus. [1lnazma

4.2.13

TexHu4ecKkue yCTpOMCTBA: aMIIEPMETP, BOJBTMETP,
peocTaT, UCTOYHHUKHU TOKA, JIEKTPOHATPEBATEIbHbIE
puOOpHI, 3IIEKTPOOCBETUTEIILHbBIC puOOPHI,
TEPMOMETP COINPOTUBJICHMS, BAKYyMHBIH JHOJ,
TEPMUCTOPBI 51 (boTOpE3UCTOPHI,
IOJIYTIPOBOIHUKOBBIH IO/, TalbBaHUKA

4.2.14

[Ipaktrueckue pabotbl. V3yueHune cMeIIaHHOTO
COCIMHEHUS PE3UCTOPOB.

W3mepenne OJIC wucTouHMKAa TOKa M €ro
BHYTPEHHETO CONPOTHBJICHUSI. Hab6monenue
JNIEKTPOIN3a

11 KJIACC

Kon
pasaena

Koanposepsiemoro
3JIEMEHTA

IIpoBepsieMble 3JIeMEHTbI COACPKAHUSA

4

SJIEKTPOJUHAMUKA

4.3

MAT'HUTHOE ITIOJIE. OJIEKTPOMATI'HUTHA A MHAY KA

431

ITocTosHHRIe MarHUTHl. B3auMonencTBre MOCTOSHHBIX
MarHuToB

4.3.2

MarnutHoe mosne. BexkTop MarHMTHOM HWHIYKUIHH.
[TpuHnun CyNEPHO3ULHUH. Jlunun MAarHuTHOM
uHaykuuu. KaptuHa JIMHUNA MarHiTHOM MHIYKIWAH TOJIS
MOCTOSTHHBIX MarHMTOB

4.3.3

MarnutHoe noJie IpoBOJHUKA C TOKOM. KapTuHa nuHuit
MOJIsl JUTMHHOTO TMPSMOTO TPOBOJHHMKA W 3aMKHYTOTO
KOJIBIIEBOTO TIPOBOJHUKA, KAaTYyIIKH C TOKOM. OIBIT
Opcrena. B3aumoaeiicTere npoBOIHUKOB ¢ TOKOM

434

Cuna Amriepa, e€ MOJyJIb U HallpaBJiCHHUE

435

Cuna Jlopenua, e€ Moaynb U HarpaBjieHue. J[BuxeHue
3apsKEHHOM YacTHUIIbl B OJTHOPOJHOM MarHUTHOM TIOJIE.
Pa6ota cunbl Jlopenna

4.3.6

SIBnenue BHGKTpOMaFHHTHOﬁ HHAYKIUA

4.3.7

ITotok BCKTOpA MarHuTHOM HHAYKIUA

4.3.8

O/J1C nHayKuyMu. 3aKOH JIEKTPOMArHUTHOW MHIYKIMH
®Dapanes

4.3.9

BuxpeBoe nsnektpuueckoe mnosie. DJC uHAyKIMH B
MIPOBOTHUKE, JBKYILIEMCS MOCTYNATEIbHO B
OJHOPOJIHOM MarHUTHOM TOJie

4.3.10

IIpaBuno Jlenua
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WunpyktuBHoctb.  SIBnenue  camomnaykiuu.  IJIC

4311
CaMOUHIYKLIUU
4.3.12 OHeprust MarHUTHOTO T0JISI KATYIIKU C TOKOM
4.3.13 DIEeKTPOMArHUTHOE T0JIe
TexHnueckne YCTpOMCTBA: IOCTOSHHBIE MAarHWTHI,
4.3.14 AJIEKTPOMArHUThI,  JJIEKTPOJBUTATENb,  YCKOPHUTEIH
3JIEMEHTAPHBIX YACTHL], UHAYKLIMOHHAs [I€Yb
[IpakTnueckue paboThl. M3yueHue MarHUTHOrO MOJIA
4315 KaTymiku ¢  Tokom. MccienoBanue — JI€WCTBUS

MOCTOSIHHOTO ~ MarHuTa Ha  pPaMKy C  TOKOM.
HccnenoBanue sABiIeHUS JIEKTPOMAarHUTHOM MHAYKIIUN

KOJIEBAHUW A 1 BOJIHBI

5.1

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

511

KonebOarenpuass cucrema. CsoOonnple KojaeOaHHS.
['apmonnueckne  koseOanms.  Ilepwox,  gactoTa,
aMITuTyna u ¢dasa Kkojaebanui

5.12

[IpyxvHHBIN MassTHUK. MaTeMaTH4eCKUI MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KOJICOaHU .
KunemaTtnueckoen JTMHAMHUYECKOE OTHCaHHe
K0J1€0aTEeIbHOTO IBUKEHHUS

5.14

[IpeBpamenue SHEPrun pu TrapMOHUYECKHIX
KoJseOanusaX. CBs3b aMIUIMTYIBl KOJIeOaHUN HCXOIHOM
BEJIMYMHBI C aMIUIMTYJAaMHU KoJieOaHui €€ CKOPOCTH U
YCKOpEHUs

5.1.5

KosnebarensHbii KOHTYD. CBoOOIHBIE
AJICKTPOMAarHUTHBIE KOJIEOaHUS B HJIeaJIbBHOM
KOJIEOATENHLHOM KOHTYpE. Amnajorus MEXTY
MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMHM KOJICOAHUSIMHU.
®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA OHCPIrun B nacaalbHOM
KoJie0aTeIbHOM KOHTYpPC

5.1.7

BBIHY)KHGHHLIG MeXaHU4YeCcKue KojaeOanus. Pe3oHanc.
Pe3onancHas KpuBas. BBIHY)K,HGHHBIG
QJICKTPOMArHUuTHBIC KoJIeOaHUsI.

5.1.8

ITepemenHbIl TOK. CHHYCOMIANBHBIN IEPEMEHHBIN TOK.

5.1.9

MouiHoCTh NEPpEMCHHOTO  TOKa. AMHJ’II/ITy,I[HOC u
HeﬁCTBYIOIHCC 3HAYCHHUEC CUJIbI TOKAa U HAIIPS?KCHUS

5.1.10

Tpaucdopmarop. IIpousBoacrso, repegaya u
NOTpeOIeHNE ANEKTPUIECKON SHEPTUU. DKOJIOTHUECKUE
PUCKM TPHU IPOU3BOJCTBE DJIEKTPUUYECKOW DHEPTHUU.
KynbTypa KCIIOJIb30BaHUS AIEKTPOIHEPTUU B
MMOBCEIHECBHOM KU3HU

96




Texuuueckne ycTpoiicTBa: cericmorpad,

>111 5JIEKTPHYECKHI 3BOHOK, IMHUHU JJIEKTPOIIEpe1ad
[Ipaktuyeckue paboTel. MccnenoBanue 3aBUCHMOCTH
nepuosia Majiblx KojeOaHWi Ipy3a Ha HUTU OT JJIHHBI

5.1.12 HUTHU U Maccel rpy3a. MccnenoBanue epeMeHHOro Toka

B J8(S004 nus3 noCiaca0BaTCIbHO COCIMHEHHBIX
KOHACHCATOpAa, KATYHIKU U pE3UCTOpa

MEXAHUYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHU4YeCcKHE BOJIHBI, YCIOBHS PaclpOCTPAHCHHUS.

521 [Tepuoa. CkopoCTh pacrpoCTpaHEHUS U JUIMHA BOJIHBI.
[Tonepeynsie 1 IPOIOTHHBIC BOJTHBI
522 WNuTtepdepennus u qudpakumst MEXaHUYECKUX BOJH
593 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa.
o TemOp 3ByKa
DJIEKTPOMArHUTHBIE  BOJIHBI.  YCJIOBHSl  W3IIy4€HUS
594 JJICKTPOMArHUTHBIX ~ BOJIH. B3amMHas  opHeHTaIws
o BeKTOpoB E, B ¥ U B 3JeKTpOMAarHuTHO# BOJIHE B
BaKyyMe
5.2 CBOiiCTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTPaXKEHUE,
5.2.5 MIPEIOMIICHHE, TOJISIPU3ALTHSA, nudpakus,
unTepdepeniusa. CKOpoCTh AIEKTPOMArHUTHBIX BOJTH
596 [llxkana  2J€KTPOMAarHWTHBIX  BOJH.  [IpumeHeHue
o 9JIEKTPOMArHUTHBIX BOJIH B TEXHHKE U OBITY
[TpuHIUIBI PaaMOCBS3H H TEJICBUICHHUS.
5.2.7 Panuomokarus. DIIeKTPOMarHUTHOE 3arpsi3HEHUE
OKpY>Kalolleu cpe bl
Texunueckue YCTpOICTRA: MY3bIKaTbHBIC
508 WHCTPYMEHTHI, YAbTPa3ByKOBas JUArHOCTHUKA B TEXHUKE
o U MEIWIMHEe, paaap, paauonpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun
OIITUKA
531 [IpssmonnHeliHOE pacnpocTpaHeHue CBeTa B
e OJIHOPOIHOM cpejte. JIyy ceta
532 OTpaxkeHHe CBeTa. 3aKOHBI  OTPAKCHUS  CBETa.
o [MTocTpoeHne N300paKEHHH B IIIOCKOM 3€PKaJIe
53 533 [Ipenomnenne cBeta. 3akOHBI MPEIOMIICHUS CBETA.
' e AOCOJTIOTHBIN MOKa3aTesb MPEIOMIICHHS
534 ITonmnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIN yrou
A TIOJIHOTO BHYTPEHHETO OTPAXKEHUSI
535 Hucnepcust cBera. CroxHBI cocTaB Oeoro cBera.
o Iser
5.3.6 Cobuparomue u paccenBaroye JuH3bl. ToHKas JIMH3a.
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@DOKYyCHOE pacCTOSIHUE M OITHUYECKas CHJIa TOHKOMU
nuH3bl. [locTpoeHure M300paKeHUN B COOUPAOIMIUX H
pacceuBaronux JuH3ax. dopmyna TOHKOW JUH3HL.
VYBennueHue, 1aBaeMoe JIMH30M

5.3.7

[Ipenensl npUMEHUMOCTH F€OMETPUYECKOMN ONTUKH

5.3.8

WNurepdepentius  cBera. KorepeHTHBIE WCTOYHHKH.
VYcnoBus HaOMIOACHUS MAaKCUMyMOB M MHUHHMYMOB B
UHTEP()EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpaxuus ceera. IudpakiuronHas pemeérka. Y caoBue
HAOJIOJCHHUS] TJABHBIX MAaKCHMYMOB TIpU MaJE€HUU
MOHOXpOMAaTHYECKOI0 CBeTa Ha JAUQPPAKIHOHHYIO
peleETKy

5.3.10

[Tonsipu3zanus cBera

5.3.11

TexHudeckne ycTpoiCTBa: OYKH, Jiyma, (oToammapar,
MPOEKIIMOHHBIA  amlmapar, MHUKPOCKOM,  TEJIECKOT,
BOJIOKOHHAs ONTHKA, Jau(pakmuoHHas pemérka,
TIOJISIPOU T

5.3.12

[Ipaktnueckue paboTsl. M3mepeHue  mokaszarens
npenomieHus. VMccnenoBanue CBOMCTB M300pakeHU B
nuH3ax. Habmonenue nucnepcun cBera

DJIEMEHTBI CHELIMAJILHOM TEOPUU OTHOCUTEJILHOCTHU

I'panunbl TPUMEHUMOCTH KIIACCMYECKOW MEXAHUKH.
[TocTynaTel TEOpUU OTHOCUTEIHLHOCTH: UHBAPUAHTHOCTh

01 MOIyJlIsl CKOpPOCTM CBE€Ta B BaKkyyme, [PHHIMII
OTHOCHUTEJIbHOCTH DUHIITEHHA
° 6.2 OTHOCHUTENIBHOCTh  OJJHOBPEMEHHOCTH.  3aMeJyIeHue
BPEMEHU U COKpAIlEHUE JUTHHBI
6.3 DHEprus ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl ¢ PHEpPTUEl M UMIIYJIbCOM CBOOOJHOM
YacTUILbl. DHEPIHsl HOKOsI CBOOOHOM YaCTULIBI
7 KBAHTOBAS ®U3NKA
RJIEMEHTBI KBAHTOBOM OITTUKA
711 ®otonbl. ®opmyna [lnanka cBs3u sHEeprun poTtoHa C
€ro 4acToToi. DHeprus ¥ UMIynbc (GOoToOHA
712 OTkpeiTHE U HccaenoBanue Gotordpdexra. OnbiTol A.TL
7.1 CronetoBa. 3akoHbl poTod(hDeKTa
713 VYpaBuenue DitHmTeHa g GoTorddexra. «KpacHas
rpanuna» Goroapdexra
7.1.4 JaBnenue cera. Onwitel I1.H. JleGeneBa
7.15 XHMMHYECKOE NENCTBUE CBETA
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7.1.6

TexHuueckue ycTpoucTBa: POTOINEMEHT, (POTOIATIHUK,
coJiHeYHast OaTapesi, CBETOINO]T

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OmbiThl Pesepdopaa mo
UCCJIEIOBaHMIO cTpoeHus atoMa. [InanerapHas Mozienb
aToMa

7.2.2

[Tocrynatel bopa. U3nydyenue u normoiieHue GOTOHOB
IpU IEpexoJie aroMa C OJHOTO YPOBHSI 3HEPIrUU Ha
npyroi. Buapl cnektpoB. CHekTp ypOBHEH 3Hepruu

aToMa BOJIOpoJaa

7.2.3

BonnHoBeie cBoiicTBa wactuil. Bonuel ge  bBpoids.
KopnyckynspHo-BonHoBoM — ayanusm.  Jludpakuus
JJIEKTPOHOB HA KpPHUCTAJIIAX

724

CroHTaHHOE U BBIHYKJICHHOE M3JIy4eHHE. Y CTPOHUCTBO
Y IPUHLUI paboThI Jia3epa

7.2.5

TexHnueckne yCTPOWCTBA:  CHEKTPAIBHBIM  aHAIM3
(cmeKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[Ipaktrueckue pabotsl. HabmroneHue muHeiyaroro
CIEKTpa

7.3

ATOMHOE S1PO

7.3.1

MeToapl HAOMIOAEHUS M PETUCTPALIUU DJIEMEHTAPHBIX
YaCTHII

7.3.2

OtkpeiTe pamumoaktuBHOCTH. OmbiThl Pesepdopna mo
OTIPEJICNIEHUI0 COCTaBa PAAUOAKTUBHOTO H3ITyUYCHHUSI.
CeoiicTBa anbda-, O6era-, ramMma-u3nydcHus. BrusHue
pPaZlMOaKTUBHOCTH Ha )KMBbIE OPraHU3MBbI

7.3.3

OTkpeITHE TIPOTOHA W HeWTpoHa. HykiioHHas monenb
snpa ['elizenOepra — MBanenko. 3apsin sapa. MaccoBoe
yucio sapa. M3otonst

7.3.4

Anbda-pacniaa. DNEKTPOHHBIH U TO3UTPOHHBIN OeTa-
pacnaa. ['amma-uznydenuwe. 3akOH pPaJdOAKTUBHOTO
pacrajna

7.3.5

DHeprusi CBSI3U HYKJIOHOB B sifipe. SlaepHbIe CHIIBIL.
JedexT maccol siapa

7.3.6

SInepHble peaknuu. JleneHue U CUHTES e

7.3.7

Snepusiii peakrop. TepmosinepHslii cuntes. [Ipobaembl
U TIEPCIEKTUBBI SAECPHON SHEPreTHUKU. DKOJIOTMUYECKUE
aCIEKTHI SIEPHOU DHEPTETUKHU

7.3.8

SHCMCHTapHBIe YaCTHUIIBI. OTI(pBITI/IC MMO3UTpPOHA.
(I)YHILaMeHTaHBHLIC B3aUMOJCUCTBUS

7.3.9

TexHuueckne  ycTpoilcTBa:  JO3UMETpP,  Kamepa
Bunscona, saepHbii peakTop, atoMHas bom0a
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7.3.10

[IpakTuyeckue paboTel. MccnenoBanue TPEKOB YacTHUIL
(o roToBBIM (poTOrpadusm)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3gHoro uHeba. Cos3Be3aus, spKUE 3BE3MIBI,
IIJIaHETHhI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cuctema. [lmaHeTsl 3eMHON  TpyHIbL.
[InaneTel-TUraHTBl W WX CIYTHHUKH, KapJIUKOBBIC
wiageTsl. Masbie Terna COTHEYHOH CHCTEMBI

8.3

Comnne, d¢orochepa u armochepa. ConHeyHas
AKTUBHOCTH

8.4

Wcrounuk sHeprumn CosHia u 3831

8.5

3BE3/bI, WX OCHOBHBIE XapaKTEPUCTHUKHU: Macca,
CBETUMOCTb, PaAJNYC, TEMIIepaTypa, HX B3aWMOCBS3b.
JnarpaMma «CHEKTPAJIbHBIM KJIACC — CBETHUMOCTBY.
3BE3abI TJIaBHOM ITOCIIEIOBATEILHOCTH. 3aBUCHUMOCTE
«Macca — CBETHMOCTB»  JII  3BE3N  TJIABHOM
MOCIIE0BATEILHOCTH

8.6

Buyrpennee ~ cTpoeHme  3BE3. CoBpemeHHbIe
MMpEaACTaBICHUA 0 IMPOUCXOKIACHUN " 3BOJIFOLITNHU
CouHIia ¥ 386311, DTalkl )KU3HU 3BE3]

8.7

Mneunsii Ilyte — Hama Ianaktuka. ChnupanbHas
cTpyktypa [anmaktuku, pacrpeneneHue 3BE3Z, raza H
neuti. [Tonosxenue u nmwxkedne ConHia B [ alakTHKe.

[Tnockas u ceprdeckas moACHCTEMBI [ alakKTUKH

8.8

Twurme! rajgakTHk. Pa,I[I/IOI‘aJ'IaKTI/IKI/I M KBa3aphbl. qépHBIe
JABbIPHI B AApaX I'aJIaKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0O0:a.
Paz6eranue ramaktuxk. Bospact u pamuyc Bcenennoi,
teopust bosbmioro  B3peiBa. Mojenb  «ropsiuei
Bcenennoit». PenukroBoe usnyueHue

8.10

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.
Hepeménnbie mpobaemMbl acTpOHOMUHU

INPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEGOBAHMUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJBHOM
INPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeGOBaHNS K PeAMETHBIM Pe3yJIbTATaAM OCBOEHUSI
NpPOBEPSIEMOr0 OCHOBHOI1 00pa30oBaTe/IbHOIi MPOrpamMMBbI CpeHero 0o11ero
TpeOOBAHUA o0pa3oBaHus

1 ChopMupoBaHHOCT, YMEHUW pacro3HaBaTh (DUIUYECKUE SBICHUS
(Tporiecchl) U OOBSICHITH UX HA OCHOBE U3YUYEHHBIX 3aKOHOB
) Brnagenue ocHoBomonmararommMu  (PU3MYECKUMH  TOHATHSAMH U

BCIIMYHMHAMU, XapaKTCPHU3YIOIIIUMU (I)I/ISI/I"ICCKI/IG PO CCChI
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ChopmMupoBaHHOCTh YMEHHM TPUMEHATh 3aKOHBI KJIACCHUYECKOM
MEXaHUKH, MOJIEKYJISIPHOM ¢buzukn u TEPMOIMHAMUKH,
ANEKTPOANHAMUKY, KBAHTOBOW (DM3MKM Ui aHAlM3a U OOBSICHEHUS
SIBJICHUH MUKpPOMMpA, MAaKpOMHUpa U MeEramupa, paziudarb yCIOBUS
(rpanuel, 067aCTH) TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, TIOHUMATh
BceoOmuii xapaktep (yHIaMEHTAIBHBIX 3aKOHOB W OTPAaHUYCHHOCTH
UCTIOJIb30BAHUSI YACTHBIX 3aKOHOB;, aHAJTU3UPOBATh  (U3UUECKUE
IPOLECCHl,  HUCHOJb3ysl  OCHOBHBIE  IOJIOKEHHUS, 3aKOHBl U

3aKOHOMEPHOCTH

CpopMUPOBaHHOCTh YMEHMsI pa3iuyarTh YCIOBUS TMPUMEHHUMOCTH

Moeneil pU3NUEeCKUX TeJ U MPOLECCOB (SIBIECHUI)

CpopMHpPOBAHHOCT, YMEHMsI peliaTh pacu€THhIE 3aJa4dl C SBHO
3a/IaHHOM M HESBHO 3a/JIaHHOW (DU3MYECKON MOJIEbI0: Ha OCHOBAaHUU
aHaJM3a YCIIOBHS BBIOMpAaTh (PU3MUECKHE MOJIENH, OTBEUYAOIINE
TpeOOBaHUSAM 3a/1a4H, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTyJdaThl  (PU3WYECKUX  TEOpHM  NPU  HUCIOJIH30BAHUU
MaTeMaTHYEeCKUX METOJIOB peIIeHUs 3ajad, MPOBOJWTH PACUETHI Ha
OCHOBAaHMU HMEIOIIMXCS JaHHBIX, AaHAJIW3UPOBATh pPE3YIbTAThl H
KOPPEKTUPOBAaTh METOAbl pElIeHUus ¢ Y4ETOM  IMOJIYYEHHBIX

pe3yabTaToB

PemaTth kayecTBeHHBIE 3a/lauM, TPEOYyIOIIME MPUMEHEHUs 3HAHUHU W3
pa3HbIX pa3feNoB IIKOJBHOTO Kypca (PU3MKH, a TaKKe WHTErpanuu
3HAHMM U3 JIpYyrUX TMPEeAMETOB E€CTECTBEHHOHAYYHOIO  IUKJIA:
BBICTpAauMBaTh JIOTMUYECKYIO IEMOYKY pAacCyKIEHUN C Omopoil Ha

HN3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH 1 (bHSH‘IGCKHe SIBJICHUA

Bnanenue OCHOBHBIMHU METOJaMHU HAY4YHOTO HIO3HaHUS,
UCNOJb3YyeMbIMU B (DM3UKE: MPOBOAUTH MpsIMbIE U KOCBEHHBIE
u3MepeHuss (U3NYECKUX BEJIMYMH, BbIOMpAs ONTUMAJbHBIA CHOCOO
U3MEPEHHUsI U HCIMOJIb3Ysl U3BECTHBIE METO/bl OLEHKH MOIpelIHoCTel
U3MEPEHUH, MPOBOAUTH MCCIEIOBAHUE 3aBUCHUMOCTEH (usnyeckux
BEIMYMH C HCIHOJb30BAHUEM MPAMBIX U3MEPEHUH, OOBICHATH
HOJIy4eHHBIE PE3YNIbTaThl, UCIOJB3Ys (PU3NYECKUE TEOPHUH, 3aKOHBI U
HOHATHS, U JIeNaTh BBIBOJBI; COONIIOATh MpaBuiia 0€30MacHOro Tpya
IpU MPOBEACHUH HCCIEIOBAHUN B paMKax y4eOHOro SKCHEpUMEHTa U
y4eOHO-HMCCIEIOBATENbCKOM  JICATENBHOCTH  C  HCIHOJIb30BaHUEM
IUPPOBBIX ~ HM3MEPHUTEIBHBIX  YCTPOHCTB W J1abOpaToOpHOTrO

o0opynoBaHuUs

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ AHAIIM3HUPOBATH u OLICHUBATH

MMOCICACTBUA OBITOBOM U HpOHSBOHCTBeHHOﬁ JACATCIBbHOCTHU YCIIOBCKA,
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CBSI3aHHON ¢ (PM3MYECKMMH MPOIECCaMU, C TMO3UIMKA 3KOJOTHYECKOM
0€30I1aCHOCTH; MPEACTABICHUI o palrOHATBHOM
MPUPOAONOJIb30BAHUHM, @  TakK€  Pa3yMHOM  HCIIOJb30BaHUU
JOCTMKEHUM HAYKHM W TEXHOJIOTMH ISl JTaJbHEWILEro pa3BUTHS

4eJI0BEYECKOr0 00IIeCTBa

OBnageHne pa3IU4YHBIME  CIIOCOOaMU  PabOTBI ¢  HWHQPOpPMALUEH

(1)I/I3I/I‘~IGCKOFO COJCpIKaHusd C HCIIOJIB30BaHUEM COBPCMCHHBIX

? WH(POPMAITMOHHBIX TEXHOJIOTHIA;, PAa3BUTUE YMCHHH KPUTHYECCKOTO
aHaJIn3a v OIIEHKU JOCTOBEPHOCTH MOJTydaeMoi HHPOpMAITUN
CpopMHpPOBAaHHOCT, ~ YMEHHH  TPHUMEHSATH  OCHOBOTIOJIATaroIINe
ACTPOHOMUYECKHE TIOHSTHS, TEOPUU M 3aKOHBI JJIs aHalu3a W

10 00bsICHEHUST (PU3HYECKUX MPOIIECCOB, MPOUCXOIIMMNX Ha 3BE37aX, B

3BE3IHBIX cucremMax, B MEXKTrallaKTHIECKOI cpeac; JABUKCHUA

HEOECHBIX TeJI, PBOJIIOLIMY 3BE3]1 U Beenennoi

HEPEYEHD 3JIEMEHTOB COAEPXAHUS, TPOBEPAEMBbIX HA EI'D

11O ®U3UKE

Kon

pasnaena/TemMbl

Kon

3JJE€MEHTA

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

1

MEXAHUKA

11

KMHEMATHKA

111

MexaHnu4deckoe JABHXKCHUC. OTHOCHTEIIFHOCTh MEXaHUUECKOI'O
JABHKXCHUA. Cucrema otcuéra

l l 2 HEpeMENlICHIIE: /
X

MaTepI/IaﬂbHaﬂ TOYKa.

TPacKTOpHa

Eé& pammyc-eexrop:
F(r)=(xlr) plr ) =(2)),

TpaeKTopIs,

=

AT =7 (ty))-T(t) =1, -1, =
= (Ar, Ay, Az),

IyTb.

CroxeHIe HEPGMEI.IIEHIITIZ

Ay =0, + 4

1.1.3 CKopocCTh MaTepuaNbHON TOUKH:

102




~ AF .,

u=— =r =[LJE_.U1_.U_].
At |0 T
Ax , . .
Yy “Ar =x,. aHANOINYHO v, =Y, L. =Z/.
: !

CrojkeHIHe cKopocTeil: 6, =0, + 0, -

Brluncnenue nepeMerenys 1 Iyt MaTepruabHOM TOUKH ITPU
NPSIMOJIMHEITHOM JIBUKEHUH BJIOJIb OCH X TI0 TpauKy
3aBHCUMOCTH Vx(t)

. _ _AD _,
VexopeHHe MaTepHaIbHOI Togx: d = —L =0/=(a,.a,.a_).
t—=0

At
1.14
Au C .
a,=—=| =(u,). ', aHAMOIM4HO a, =(v, )", a.=(v.)".
X m X it L, &0y - i 4
Ar—s0
PaBHOMEpPHOE NPSIMOJIMHENHOE IBUKEHUE:!
1.1.5 x(t) = xO + ngt
vx(t) — Vox = const
PaBHOYCKOpEHHOE NPSIMOIMHENHOE JBUKECHHE:
x(t)=x,+u,t +%
v (t)=uv, +at
116 a, = const
vy~ v, =2a,(x, - x,)
TIpII IBIDKEHIII B OHOM HAIIPaBIeHNH IyTh §= 17 Y2 ¢
CBoboaHOE mazieHue. Y CKOpeHue CBOOOJHOTO TTaJICHHUSL.
¥ Jll ~ UO
r=3
Yo o
0 Xo ;
JIBukeHue Tena, OpolIeHHOTO MO/ YIJIOM O K TOPH30HTY:
M) =1, + U, f=x, + L, cosa-f
1.1.7 [ O =% +0ut=% +4
g1 . *
1,1'{?} =y Uyt +=— =y, + Uysina - — £
’ 2 2
v (t)=u, =uv,cosu
v.(t)=v,, +g1f=v,sina— gt
g£.=0
g =—g= const
KpuBonuneiinoe nBuxenue. JBrkeHre MaTeprualbHOU TOUKU
10 OKPY>KHOCTH.
1.1.8 Py

YrnoBas v TMHENHAs CKOPOCTb TOUKHU:
v = wR
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LlenTpocTpeEMUTENBHOE YCKOPEHUE TOUKH:
2
aue =— = w?R
uc R

Teépnoe teno. [loctynarenbHOE U BpallaTEIbHOE IBUKEHUE

1.1.9 A
TBEPJIOTO Tea
1.2 JNHAMUKA
191 HNuepumansubie cucremsl otcuéra. [lepBroiil 3akoH HproToHa.
- [IpuHnun otHOCUTENBHOCTH ["annnes
Macca tena. [I1oTHOCTH BelecTBa:
1.2.2 _m
Py
1.2.3
Bropoii 3akon Herotona: g marepuanbpaoi Touku B UCO
Fi=ma
1.2.4 Ap = FAt
pu
F = const
8
£y Fy
1.2.5 Tpernii 3akon HproToHa U1 MaTEpHAIbHBIX TOUEK:
F =-F
12 21
3aKOH BCEMHUPHOTO TATOTEHUS: CWIBl HPUTSDKEHHUS MEXIY
TOYEYHBIMU MaCCaMH PaBHBI
F=¢mM
R2
1.2.6 Cuna tsxkectu. LleHTp TskecTH Tena. 3aBUCHUMOCTb  CHIIBI
TSOKECTH OT BBICOTHI h Ha/J MOBEPXHOCTHIO IUIAHETHI PAJAUYCOM
RO:
GMm
mg=___
(Ro + h)2
Cuna ynpyroctu. 3akoH ['yka:
1.2.7
Fx = _kx
Cuna tpenus. Cyxoe TpeHHe.
Cuiia TpeHUsl CKOJIbKEHUS:
1.2.8 Frp =N
Cuiia TpeHus MOKOSI:
Frp <uN
KosdduuneHt tpenus
JlaBnenue:
1.2.9 p="t
S
1.3 CTATHUKA
.
13.1
F
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MOMEHT CHJIBI OTHOCHTEIBHO OCH BPAIICHHUS:
IM| = FI, tne | — me4o cuubr

LenTp macc Tena. LleHTp Macc cuctemMbl MaTEpUATIbHBIX TOYEK:

- -

- _ murit+mera+...
r .M. ~ .
1.3.2 m
B oxHOpoaHOM TI01TE TSKECTH
(g = const)
IEHTP Macc TeJla COBMAAAET C €ro LEHTPOM TSHKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
133 [M,+M,+...=0
|E+F,+...=0
1.3.4 3akon Ilackans
135 JaBnenue B xuakocTu, nokosmeiics B UCO:
" p =po+ pgh
3akoH Apxumena:
FApx = _PBBITeCH
136 €CJIH TEeJIO0 U KUIKOCTh nokosarcsa B MCO, To
FApx = ngBbITeCH
YcaoBue niaBaHus Tel
14 3AKOHBI COXPAHEHUA B MEXAHUKE
141 Nmiynbe MatepuanbHOM TOUKA:
o p=mv
NmMnynbc cucTemsl Te:
1.4.2 T ?
p=p1+p2t..
3aKOH U3MEHEHHUS U COXPaHEHUS] UMITYJIbCa:
B UCO i i
Ap = A(pl + p2+ . ) = FipuemnAt + Fo2puemuAt+. ..
B UCO , eciu i i i
14.3 ) Ap = A(p1 + p2t.. ) =0
CCJIIN F].BHe].UH + FZBHe].HH+' — 0
PeaktuBHOE NBIKEHHE
F
1.4.4 4
Ar X

PaGora cuibl Ha MalTloM NEpEMCIICHUN

;1:|1f'|-|.-iﬁ.f|-c05 a=F, Ax
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o F

D
1.4.5 MOIIIHOCTH CHJIBI:
AA
P=— =F-v-cosa
Aty o
Kunerndeckast s3Heprus MaTepruaIbHON TOYKU:
va pZ
E = = -
146 KHH 2 2m
3aK0H U3MEHEHUS KUHETHYECKON SHEPTHUH CUCTEMBI
MaTtepruanbHbIX Touek: B MICO AEkuH = Al + A2 + ...
[TorenumansHas 3HEprus:
JIUISI TOTEHIIMAJIBHEIX CHII
AlZ = E1n0TeHu - EZHOTeHu_= AEl‘[OTeHH
147 [TorenumanbHas SHEPrUsi MaTEPUATBLHON TOYKH B OJTHOPOJHOM
o MOJIE TSHKECTH: Enoreny = mgh
[TorennmansHas sHEprus ynpyro aeopMHPOBAHHOTO TeJa:
kx?
EHOTeHu = T
3aKOH U3MEHEHUS U COXPAaHEHNsI MEXaHUYECKON YHEPIUU:
Euex = Exm = Enorerm,
148 B IICD .."lEMex = ABC,EX HE[IOTEHL. CHIIs
B IICO AEyex = 0, eCII Agcex penorerm, czr = 0
1.5 MEXAHWYECKHE KOJIEBAHUA 1 BOJIHBI
["apMoHnUeckne KojeOaHusl MaTepruaIbHON TOUKH. AMIUTUTY/Ia
u (aza xonebanuii. KuaemaTtnyeckoe onrcanue:
x(7) = Asin( @t +0, ).
v(f=x'.
a(f=(v,),=—a'x)=a +0'x=0,
TJIE X - CMEIIECHHUE U3 PABHOBECHSI.
JIMHAMHYECKOE ONHCAHUE:
ma, = —kx,
rae
k=mw?
151
DTO 3HAYUT, YTO
Fx = _k.x.

DHEpreTnyecKoe ONMMCAHNE (3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPIun):
.

JJH+£_M{M_M B

2 2 2 2

CBs13b aMILTUTYIBI KOJIEOAHHH CMEIICHHSI MaTepUAIBHON TOUKH
C aMIUTUTYJaMH KOJIeOaHHH €€ CKOPOCTH M YCKOPEHUSI:

Upe =04, @ =04
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[lepuon u yactora kKosedaHuil:
2n 1
T = =
(ORY
[lepmon Manbix CBOOOAHBIX KOJIEOAHMH MAaTEMaTUYECKOTO
MasiTHUKA:

1.5.2 7
r=12 I\/:
g
[lepuron cBOOOAHBIX KOJIEOAHUH TPYKMHHOTO MasTHUKA!
m
T=2n|—
k
153 Boinyxknennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie u MIPOJIOJTBHEIC BOJTHBI. CxopocThb
pacipoCTpaHEHUS U JTTUHA BOJTHBI:
v
1.5.4 1=vT ="
v
WNuTtepdepennus u qudpakius BOJIH
1.55 3ByK. CKOpOCTH 3BYKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISIPHAS ®U3UKA
Mogenu CTpoeHusl ra3oB, KUAKOCTEH W TBEpIbIX Ten. [lycth
TepMOJAMHAMHUYECKass cuctemMa (Termo) coctout U3 N
2.1.1 OJIMHAKOBBIX MOJIEKyJ. Torma KﬁJ‘H/I‘IeCTBO BelecTBa
m
v=__=_
N A 124
2.1.2 TennoBoe ABMKEHUE aTOMOB M MOJICKYJI BEIIIECTBA
2.1.3 BsanmonelicTBre yacTull BemecTsa
2.1.4 Huddysus. bpoyHOBCKOE ABMKEHUE
2.15 Monenps uneanpaoro rasa 8 MKT
CBsA3b MEXK/y JABJICHHUEM U CPEIHEH KMHETHYECKOW IHEprueut
MOCTYNATEIbHOTO TEIJIOBOTO ABIKEHUS MOJIEKYJ HUJCAIbHOTO
rasa (ocHoBHoe ypaBHeHue MKT):
216 p—lm,}lu:—zn{.m“ul —2pz
- 307 300 2 300
rae rIUO —Macca 0JIHOH MOJIEKYIIbI,
n=_
v
2.1.7 AbcomoTtHas Temmeparypa: T =t+273K
CBs13b TEMIIEpATYpPhI Ta3a CO CpeiHEN KHHETHYECKOH dHEprueit
MOCTYMATEeILHOTO TETJIOBOTO JBM)KEHHSI €70 MOJICKYIT:
218 TR
— [(m° 3
g _=|— |=2kT
L 2
2.19 VYpasuenue p = nKT
2.1.10 Mogenb uieanbHOro ra3a B TEpMOJMHAMHUKE:
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lY[:ﬂBHEH}E Menmeneera — KianeHpoHa
| BelpazkeHHe 1T BHYTPSHHEH SHePIHH

VpasHeHHe MeHzaeneeBa — KiameiipoHa (IpHMeHHMEBIE (OPMEI
3allHCII):

pV=%RT = RT = NkT, p=t=

BrlpaxeHHe 171 BHyTpeHHell 3Hepri 0JHOATOMHOTO HIeaTbHOI0
ra3a (IpIMeHNMEIe (OPMET 3aIIIICH ):

U=3vRT =3 Mer =32 RT —ve 7= 3 p¥
2 2 2u 2

2111

BaKOH I[aﬂI)TOHa AT JaBJICHHUA CMECH Pa3pCKCHHBIX I'a30B!:
p=p1+p2+t..

2.1.12

N3omporieccyl B pa3peXeHHOM Ta3e C MOCTOSHHBIM YHCIOM
Mos1eKkyn N (C TOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA V):
m3otepMma (T = const): pV = const ,

uzoxopa (V = const):

= const

n3obapa (p = const):

< =

_ =const

['paduueckoe npeacraBieHue nzomnporeccoB Ha pV-, pT-u VT-
JarpamMMax.

OO0BEeIMHEHHBII Ta30BbIA 3aKOH:
pV
___=const
T

JJI1 TIOCTOSIHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Hacpiiennsie  u HeHachllieHHble mapbl.  KauecTBeHHas
3aBUCHUMOCTbH IUIOTHOCTH W JIaBJICHUS HACBIIIEHHOTO Mapa OT
TEMIIEPAaTypbl, UX HE3aBUCUMOCTb OT O00BbEMa HACHIIIEHHOTO
napa

2.1.14

BnaxxHocTb BO3ayXa.

OTHOCHUTEIbHAS BIAXKHOCTD:
¢ = Prapa(T)  _ Prnapa(T)

pHacmLunapa(T) pHacmLur[apa(T)

2.1.15

N3menenue arperaTHbix COCTOSTHAM BCHICCTBA: UCIIAPCHUC U
KOHACHCal s, KMIICHUC )XUAKOCTHU

2.1.16

N3Mmenenue arperaTHbIX COCTOSIHUM BEIEeCTBA: ILJIaBJICHHUE U
KpUCTAJUIM3alusd

2.1.17

[IpeoOpazoBanue sHEPTUH B (Pa30BbIX MEPEX01ax

2.2

TEPMO/MHAMUNKA

221

TenmoBoe paBHOBECUC U TEMIICpATYpa

222

BuyTpenHss sHeprus

2.2.3

Temonepenaua kak crnoco® M3MEHEHUS! BHYTPEHHEW SHEPruu
6e3 coBepuieHuss paboTel. KoOHBeKIHs, TEMJIONPOBOJHOCTS,
U3IIy4YEeHUE
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224

KonnuecTBo TEMIOTEL.

VYnenrHad TENII0EMKOCTH BEILIECTBA C:
Q = cmAT

2.2.5

YaenwHas Terota mapooopaszoBanus L: Q = Lm.
VY nenbHas TemorTa miasieHus A Q = Am.
VY aenbHas TemoTa cropanus Torwmaa g: Q = gm

2.2.6

DneMeHTapHas paboTa B TEpMOIMHAMUKE:
A = pAV
Berancnenue paboTsl 1o rpaduky npomecca Ha PV-auarpamme

2.2.7

[IepBblii 3aKOH TEPMOJUHAMUKU:

Quz=AUn2+ 412 =(U2 —Uy) + A1z
Anunabara:

Qu=0=>A41,=U1—-Uz) =AU

2.2.8

Bropoii 3akoH TepmoauHamuku. HeobpaTumble porecchbl

2.2.9

[Tpunnumne! geiictBus TemnoBbix MmamuH. KT/

W@ IUHET _ SHATP
Q

) o

Harp = Harp XEarp

'r]:

2.2.10

MakcumanbHoe 3Hadenne KIT/I. [ukn KapHo:
A T

max N =" == =]-=

HATQ HATp

2211

YpaBHeHHE TEMI0BOro GanaHca:
Q1+ Q2+ 0Q3+...=0

SJIEKTPOJJUHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DJNeKTpu3anusa Tea U €€ MPOSABJICHUSA. DJIECKTPUUECCKUN 3apsi.
JIBa Buza 3apsiga. DIeMEHTAPHbBINA JIEKTPUUYECKUM 3apsl. 3aKOH
COXPaHEHHUS ANEKTPUYECKOTO 3apsia

3.1.2

BzaumonerictBue 3apsaoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJJTHOPOJTHOM BEIIIECTBE C JTUAICKTPHUUCCKOM
MIPOHUIIAEMOCTBIO

F=Fk |{?1| E}J — !
&1 4meg, 17

1 _|"_i""1|""_5II1

3.1.3

:‘)J'IGKTpI/I‘leCKoe noe. Ero HeﬁCTBHe Ha JSJICKTPHUYCCKUC 3apsIbl

3.14

HaprDKéHHO CTb JJICKTPHUUYCCKOTI'O I10JIA:
’ F

ql‘lp06Hbll7l
ITone ToueuHnoro 3apsjaa:

4
E‘r = k T'Z
OJJHOPOJHOC TIOJIC:

>

E = const.
KapTtuns! 1uHM HanpsHKEHHOCTYU 3TUX NOJIEH

3.1.5

IToTeHManbHOCTH SJICKTPOCTATUYCCKOIO IMOJI.
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PazHocTh IMOTCHIMAJIOB 1 HAITPSKCHUC!

A1z = q(¢1 — ¢2) = —qA¢p = qU.
HOTGHL{I/IaHBHaH SHEPrusd 3apsaa B SJICKTPOCTATUUCCKOM I10JIC:

W =q¢
A=—AW
HOTGHIII/IaJI SJICKTPOCTATUYCCKOI'O ITOJIA:
w
b=_—
q

CBs13p HaNPSDKEHHOCTU MOJIE M PA3HOCTU NMOTEHLMAIOB JUIs
OJTHOPOJHOTO 3MeKkTpocTarudeckoro moiist: U = Ed

[IpuHIHN Cynepno3unuy JIEKTPUYECKUX MTOJICH:

3.1.6
E=E +E2+...,¢ = ¢1 + ¢2+...
[IpoBogHMKHM B 2JIEKTPOCTATHIECKOM TIOJIE.
317 VYcnoBue paBHOBECHs 3apsI0B: BHYTPH ITPOBOTHUKA
o Et=0
, BHYTPY U HA IIOBEPXHOCTH IIPOBOIHUKA ( = CONSt
318 JMPNEKTpUKY B AIEKTPOCTATUUECKOM MoJie. [[uanexkrprudueckas
o MPOHUIIAEMOCTE BEMIECTBA €
Konpnencarop. 91eKTpo€MKOCTh KOHJIEHCATOPA:
q
C=_
U
3.1.9 9 . .
JEKTPOEMKOCTD TJIOCKOTO KOHJIEHCATOPa:
egoS
[TapannenbHO€ COEIMHEHNE KOHEHCATOPOB:
q=q1+q:+..., U1 =U; =...,Cnapam —C1+ Ca+...
3.1.10 [TocnenoBarenbHOE COETMHEHUE KOHICHCATOPOB:
1 1 1
U=Ui+Us..qu=q2=..., 7=+ +++..
! ? . 12 Crocn C1 C2
DHeprus 3apssKeHHOT0 KOHAeHcaTopa:
3.1.11 qu CcU2 @
We 2 2 2C
3.2 3AKOHBI IIOCTOAHHOI'O TOKA
Cuina Toka:
=%
3.2.1 At {40
[ToctostaubIi TOK: I = const
Jlns mocTostHHOTO TOKA ( = It
399 VYcnoBus cyliecTBOBaHUS 3JIEKTPUYECKOTO TOKA.
- Hanpsokenne U u OJIC E
3akoH Oma Ji1s yJacTKa Lemu:
3.2.3 [ u
"R
DIIEKTPUYECKOE COMPOTUBIIEHHE. 3aBUCUMOCTh COIPOTUBIICHUS
OJHOPOJIHOTO MPOBOJAHUKA OT €r0 JUIMHBI U CEUYECHHUS. Y AeNbHOE
3.24 CONPOTHBJIEHHUE BELIECTBA. ,
R = pg
3.2.5 Hctounuku Toka. 3J[C nucTouHMKa TOKa:
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A
E =

CTOPOHHHUXCHJT

q
BHyTpeHHee conpoTuBIIEHNE HICTOYHHUKA TOKA

3.2.6

3axon Oma Ji1s TOJTHOM (3aMKHYTOM) 3JIEKTpUYecKou enu: E =
IR + Ir, oTkynna

E.r
= R

3.2.7

Hapannenbﬂoe COCIMHCHUEC ITPOBOAHUKOB:
I=11+12+...,Ul=U2=..,
1 1 1

= _+_+
Rnapaml Rl RZ

HOCHG)IOB&TCHI)HOG COCAMHCHHNEC IMTPOBOJJHHUKOB:

U=Ul+U2+..,11=12=.,,

Ruoecn = R1+ Ra+.......

3.2.8

Pabota snextpudeckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenna:
Q = 2Rt
Ha pesucrope
U2
RQ=A=DPRt=1Ut=__t
R

3.29

Mo1HOCTh OJICKTPHUYCCKOT'O TOKa:

A4
p=""| =mU

At Ar—dl
TeroBasi MOIIHOCTb, BhIJICIISIEMAs Ha PE3UCTOPE:

. UF
P=I'R=—=IU
R

MOH_[HOCTB HCTOYHUKA TOKA:

Mcrm:r[
PE:—' :EI
At Ars0

3.2.10

CB00OOHBIC HOCUTEIN DJICKTPUIYECCKUX 3apSA0B B IPOBOIHUKAX.
MexaHu3Mbl MTPOBOJUMOCTH TBEPIBIX METAIOB, PACTBOPOB U
pacIuiaBoB AJIEKTPOJIUTOB, rasos. [TomrynpoBOTHUKH.
[ToynpoBOAHUKOBBIN AUOA

3.3

MAT'HUTHOE IIOJIE

3.3.1

MexaHnueckoe B3aUMOJIEHCTBUE MAarHUTOB. MarHuTHoe moje.
Bekrop wmarnutHON uHAykuuu. IlpuHnMn cynepno3uuuu
MarHUTHBIX TOJIEH:

B=B:+ By+...
JIuaun WHAYKOUU  MArduTHOIO  IIOJIA. KapTI/IHa JIMHUN
WHAYKIIMU MArHUTHOT'O TI0JIA IIOJIOCOBOI'O U HOIIKOBOO6pa3HOF0
INOCTOAHHBIX MAarHuToOB

3.3.2

OnpiT SpCTCI[a. MarsutHoe IoJe MNpOBOJHUKA C TOKOM.
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KapTI/IHa JIMHUAM WHAYKIIMKA MArdvuTHOro moJjii JJIMHHOTI'O
MpAMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLICBOI'O ITPOBOAHHUKA,
KaTyIIKHu ¢ TOKOM

3.3.3

Cuna Amriepa, €€ HalpaBJIEHUE U BEIINYUHA:
F4 =IBlsin

3.34

Cuna HopeHHa, eé HaIpaBJICHUEC U BEJINYWHA:

FJ]op =| q | vBsina
I[BI/I)KGHI/IG 3apﬂ)I<eHHOf/i JaCTulbl B OAHOPOJHOM MArHvuTHOM
I10JIC

3.4

OJIEKTPOMATHUTHASA MHAYKIUA

34.1

[ToTok BEeKTOpa MarHUTHOW WHIYKLIMH:
® = B,S = BScosa

B

i
%
G Y3

3.4.2

SBnenue anekrpomarHuTHOM MHAYKIMU. DJC nHAyKIMH

3.4.3

3aKOH AJIEKTPOMarHuTHOM nHIykunu dapases:

AD
E = =@

A

3.4.4

(3 111’

\

F——2

3/1C uHAYKIHMK B IPSIMOM IPOBOIHHUKE JUTHHOT |,

JABYXKYHIEMCS CO CKOPOCTBIO v

-

vlil

B OJTHOPOJTHOM MarHUTHOM T1oJie B:
| E; |= Blvcosa
K IUVIOCKOCTH, B KOTOPOM JIE’KAaT BEKTOPHI

>

luv
| E; |I= Blv

3.4.5

IIpaBuno Jlenna

3.4.6

I/IHHYKTI/IB HOCThL:

L=_
I
Camounnaykuus. 3/1C caMOMHIYKIINH:

A
@:{—L =-1r,
Aty

3.4.7

9Hepr1/151 MAar"auTHOTO IOJIS KATYIIKU C TOKOM:
LIz

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHIMA 1 BOJIHBI
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3.5.1

— C 5L
|

Konebarenbubiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbBIE
KoJIeOaHMS B MJICaJIbHOM KOJIeOAaTeTbHOM KOHTYpE:

[0(1) =Gumain( o1+ )

11[' t)=q,=wq__cos(wt+qg,)=I__cos(wt+q,)
®opmyna TomcoHa:

T =2nVLC

2n 1
w = =___
T LC
CBA3b aMIUTATYABI 3apsiia KOHAEHCATOpPA C aMIUIATYI0M CHIIbI
TOKa TIPU CBOOOJHBIX JJIEKTPOMArHUTHBIX KOJICOAHUAX B

nacajibHOM KoJIe0aTEIEHOM KOHTYpEC:

, OTKyJIa

Doz = —

m

3.5.2

3aKOH COXpaHEHHUs SHEPrUU B HUJCAIBHOM KoJIeOaTeIbHOM
KOHTYpeE:

3.5.3

BoinyxieHHbBIE 3JIeKTpOMarHUTHbIE KojeOanus. Pezonanc

3.5.4

[Tepemennsbrit Tok. [IponsBoacTBO, Mepenaya U NOTpeOICHHE
3JIEKTPUYECKON SHEPTUU

cU* . L’ cu’_ L'
2 2 2 2

= const.

3.5.5

CpolicTBa OJICKTPOMAardHMuTHBIX BOJIH. Bzanmnuas OpueHTaluA
BCKTOPOB B 3J'ICKTpOM31"HHTHOI>i BOJIHEC B BAKYyM€:

ElBlc

3.5.6

[Ixana 3IIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpsimonuHeliHOE paclpocTpaHEeHHE CBeTa B OIHOPOJHOMN
cpene. Toyeunslii uctounuk. JIyu cera

3.6.2

3aKOHBI OTpa’>XCHHA CBCTA.

a=p
alB

ST

3.6.3

[TocTpoenne n300pakeHuit B INIOCKOM 3epKaJie

3.6.4

3aKOHBI MPCIIOMIICHH CBCTA.
HpCHOMHeHI/Ie CBCTa:
AOCOIIIOTHBIH MMOKa3aTeNb MMPCIIOMIICHUS
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c

Nagc = ;
OTHOCHTENBHBIN ITOKA3ATENb IIPEITOMIIEHHUS:
n. wn

1 Y

Nora =

XO0J JIydeH B IPU3ME.
\"1 = \'2 - .”'1}.1 = .”'2}.2

CooTHOIIIEHHE YacTOT M COOTHOIICHHWE JJIMH BOJH TIpH
HepexoJie MOHOXPOMATUYECKOT0 CBETA Yepe3 IpaHully paszesa
JIBYX ONTUYECKHUX CPEJI:

ny,<n, n,
n
3.6.5 Op !
[TonHOE BHYTpEHHEE OTpAXKEHHE.
[IpenenbHBIN yroi MOJIHOTO BHYTPEHHETO OTPAKEHUS:
n;
Sinanp - =
NotH ni
ColOuparomue ¥ pacceMBalpIIyde JMH3BL. TOHKas JIMH3a.
36.6 DOKYCHOE pacCTOSIHUE U ONTUYECKAsi CHUJIa TOHKOM JIMH3BI:
V. 1
D ==
F
dopmysia TOHKOH JIMH3BI:
1 1 1
—t_=_
d f F
VBenuueHue, qaBaeMoe JUH30M:
_h IS
J T H d
3.6.7 1
H
F
L
PN ™
R o
B cnyuae paccenBarolen JIUH3bIL:
Xop myya, MPOUIEAIEro JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€
36.8 r1aBHOU ontuyeckoit ocu. [locTpoeHne n300pakeHUI TOUKH U
e OTpe3Ka MPsAMOIl B COOMPAIOIINX M PaCCEUBAIOLIUX TUH3aX U UX
cucTemax
36.9 doroanmnapaT Kak onTuuecKuit mpubop. ['1a3 kak onTryeckas
e cucrema
3.6. WNurepdepeniust cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUSA
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HaOIIOIeHUS MaKCHUMYMOB " MUHUMYMOB B
uHTEp(PEepPEHIIMOHHON  KapTUHE  OT  JABYX  CHH(A3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB:

I+

7.
MaKCIIMYMEBI — A=2m—, m=0,+1,£2,

£l

3,

I+

v
MIHIMYMEI — .-J.={2m+l_]?, m=0,£1.+2 +3

Y

3.6.11

Hudpakmus  cBera. [udpakmuonnas peméTrka. YCIOBHUE
HaOIIOIEHNSI TTIAaBHBIX MAKCUMYMOB IIPH HOPMAaJIbHOM a/ICHUH
MOHOXPOMATHUYECKOTO CBETA C JJIMHON BOJHBI A Ha PEMIETKY C
nepuojom d:

dsinpm =mi,m=0,+/-1,+/-2,+/-3,..

3.6.12

Hucnepcus cseta

KBAHTOBAS ®U3UKA

41

KOPITYCKVYJISIPHO-BOJIHOBOI 1Y AJIN3M

411

I'mmote3a M. [Tnanka o kBantax. @opmyna [lnanka: E = hy

412

®oTtoHbl. DHeprus GoToHa:

E=h hc
T p

Nmnynsc poToHa:
Y ¢ E hv h

413

dotorpdext. OnbiTel A.I'. CroneroBa. 3akoHbl GoTodrddexTa

414

VYpasuenue DitHmreitHa s Gotorddexra:

E(bOTOHa = ABbixoJa + Exunmax
hc
E¢0T0Ha = hv = P
Ahc

ABbIXO/‘.‘La = hvl{p )
2 Kp
mv

max

EKHHmax - T = eUsar{

415

JlaBneHwue cBera.
JlaBneHue cBeTa Ha MOJTHOCTHIO OTPAKAIOIIYIO TIOBEPXHOCTD U
Ha TMOJHOCTHIO MOTJIOUIAIOIIYI0 TOBEPXHOCTh

4.2

OU3NKA ATOMA

421

HnaHeTapHaﬂ MOACIb aTOMa

4.2.2

[Moctynatel bopa. U3nyuenue u mornomenue GOTOHOB Mpu
Mepexo/Jie aTOMa C OJJTHOTO YPOBHS DHEPTHH Ha JPYTroil:

" I, -E

mn

hv

™m
“mn

4.2.3

JIuHeiyaTblie CIEKTPBI.
CrnexTp ypoBHEH 3HEPrUU aTOMa BOJIOPOAA:

—13,63B
p _ 13638

" , n=123 ..

“

1

4.3

®U3UKA ATOMHOTO SIJIPA

431

Hyknonnas moznens sinpa I'eiizenGepra — MBanenko. 3apsn
saapa. Maccosoe uncio sapa. M3zoromnst
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PannoakTuBHOCTE.
Anbda-pacna;

A A4 4
bera-pacnan.

DNeKTpOHHBIN B-pacna;
4.3.2

A A 0. —
7 Xz Y + _je+v,

[To3utponnsrii B-pacnan;
X A7+ Je 4y,

lNamma-uznyyenue

3aKOH paIMOAKTUBHOIO pacnaja:

=t
N(t) =No*2T
4.3.3 [Iycte M — Mmacca pagnoakTUBHOIO BemiecTBa. Toraa

=t
m(t) =mox*2T

434 SnepHbie peaknuu. JleneHne U CUHTE3 S€Ep

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. I".4. Mskumes, b. b. byxosues, H.H. Corckuii ®uznka 10 ki1. ®uznka 10
kiacc. ba3oBelit u yriyOneHHbIN ypoBeHb. YueOHUK. MockBa. [IpocBemienue,
2023 r.

2. I'.5l. Mskumes, b.b. byxosuies, B.M. Uapyrun ®usuka 11 kiacc. bazoBbiii u
yriayOiaeHHbI ypoBeHb. Y4ueOuuk. Mocksa. [IpocBemenue. 2023 r.

3. A.Il. PermkeBuu. COopHUK 3aaa4 110 ¢uszuke. Mocksa, Jpoda, 2005 - 2019 r.
4. Coopnuk 3amad no dusuke mis 9 — 11 knmaccos. CocraButens I'.H. Ctenanoga.
M.: «IIpocsemieHue», 1996 r.

5. 3amanus obpazoBarenbHOTro nmoprana Pemry EI'D

METOINUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1. CoopHuk 3amau no ¢pusuke s 9 — 11 knaccos. CocraButens [.H. Ctenanosa.
M.: «lIpocBemenue», 1996 r.

2. 1O.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 kiacc. [Tocobue mist
obmeoOpa3oBarenbHBIX opranusanuii. Mocksa. IIpocsemienue. 2015

3. IO.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 kimacc. [Tocobue mis
o0mreoOpazoBaTebHBIX OpraHu3anuii. bazoBwlil U yriyOJeHHBIN YPOBEHB.
Mockga. IIpocsemenue. 2017 r.

4. COOpHUK TECTOBBIX 3aIaHHUM I TEMATHIECKOTO M UTOTOBOTO KOHTPOJISL.
®usuka 10 xknace. M.: «MuTennext-Lentp», 2004 r.

5. C.M. Auapromieukut, A.C. CnyxaeBckuil. ®uznka. «KoHCTpyKTOp»
CaMOCTOSITEJIbHBIX U1 KOHTPOJbHBIX paboT. 10 — 11 kmacchl.

6. [Tocobue nns yuuteneii. M.: [Ipocsemenue, 2010
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MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnuoteka — Bc€ no npeamety «dusukay. http://www.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pexum mocryma: http:/fizika-class.narod.ru

3. NHTepecHbIe MaTepHalibl K ypOKaM (DU3UKHU TIO0 TEMaM; TECThI TI0 TEMaM;
HarJsIIHbIC Toco0Ous K ypokaM. — Pexum nocryna: http://class-fizika.narod.ru

4,  TludpoBbie  oOpa3oBarenbHblE  pecypchl. — Pexum  gocryma:
http://www.openclass.ru
5. DnexkTpoHHble  yuyeOHMKM 10  ¢u3uke. — Pexum  gocryna:

http://www.fizika.ru

6. JIucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/

7. OtkpeiTbiii  knmacc.  CeteBoe o0pa3oBaTellbHOE  COOOIIECTBO.
http://www.openclass.ru/node/109715

8. ®epepanbHbli UEHTP HHPOPMALMOHHO-00PA30BATENBHBIX  PECYPCOB
http://www.fcior.edu.ru/

9. UnrepueT ypok. http://interneturok.ru/ru/school/physics /

10. l'azeta «1 CEHTSOPS» MaTepUalibl 1o busuke.
http://archive.1lseptember.ru/fizww.openclass.ru

11. Anumanuu pusudeckux oobekToB. http://physics.nad.ru/

12.  JKuas  ¢wusuka:  oOyuaromias  mporpamma.  http://www.int-
edu.ru/soft/fiz.html

13. ®wuzuka.ru . http://www.fizika.ru/

14. Poccwiickas siekTpoHHas nkosa https://resh.edu.ru/

15. IIOK Mos mikomna https://myschool.edu.ru/

16. Pemry EI'D, OI'D https://phys-ege.sdamgia.ru/
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