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INIOACHUTEJIBHASA 3AIIMCKA

HaCTOHH_[aH pa6oqaﬂ nporpamma 110 (bHBI/IKe AJIA 11 knacca CpE,Z[HEﬁ O6H.[€O6p&30B8TEJ'IbHOfI IIKOJIBI COCTdBJ/I€EHAd Hd OCHOBE:

1. ®enpepanbHOro 3akoHa «O0 oOpa3oBanuu B Poccuiickoii @epepariym» ot 29.12.2012 Ne 273-D3.

2. «O BHeceHnn n3meHeHUM B @esiepasbHbii 3aKoH «O6 obpa3zoBanuu B Poccuiickont ®enepaiyn» ot 24 ceHTs0ps 2022
r. Ne 371-®3.

3. Ilpuka3 MuHucTepcTBa oOpa3oBanus u Hayku Poccutickoit ®@epeparii Ne 413 ot 17 mast 2012 r. «O6 yTBep>KaeHUH
deaepanbHOTO rocyZlapCTBeHHOT0 0Opa3oBaTeIbHOTO CTaHjapTa CpejHero 0biijero oOpa3oBaHUs».

4. Tlpuka3z MunucrtepcTBa rnpocBelijeHuss Poccuiickori @epneparuu ot 12.08.2022 Ne 732 «O BHeceHWH U3MeHEHUH B
denepanbHbIi TOCYZApPCTBeHHBIM 00pa3oBaTe/bHBIM CTaHJApPT CpeaHero o0Iero 0b6pa3oBaHMs, YTBEpPIKIeHHBIM
rprvka3om MuHucTepcTBa rpocselenns Poccuiickon @egepauyu ot 17 mast 2012 . Ne 413».

5. Ilpuka3 MunucTtepctBa npocseleHus Poccuiickon @egepauuu oT 27.12.2023 Ne 1028 «O BHeceHMH WU3MEHEHUM B
HEKOTOpble TIpUKa3bl MuHHCTepcTBa obpa3oBaHusi M Hayku Poccuiickoit Defepaiiyuy, Kacaroiecs: (egepasbHbIX
roCyZlapCTBEHHBIX 00pa30BaTebHBIX CTAaHAAPTOB OCHOBHOrO 00miero o0pa3oBaHus W CPeAHero OOIIero
o0Opa3oBaHUsi», 3aperucTpupoBaHHOTro B MuHiocTe Poccuu 02.02.2024 1. Ne 77121.

6. [Ipuka3 MuHucrepcTBa TipocBeirieHuss Poccuiickoii ®egepany ot 18.05.2023 Ne 371 «O6 yTBepKaeHUU
deaepanbHOI 0O0pa3oBaTe/IbHOM MPOrpaMMbI CpeIHero 001Iero oopa3oBaHusT».

7. Tlpuka3 MunuctepctBa npocselenusi Poccuiickor ®enepanuu ot 09.10.2024 Ne 704 «O BHeceHWU U3MEHEHUM B
HEKOTOpble TIpHKa3bl MUHHCTEepCTBa MpocBelleHusi PP, kacaroiquecsi demepanbHbIX 00pa3oBaTe/bHBIX TPOTpaMM
HOO, OO0 u COO» (3apeructpupoBaH oT 11.02.2025 roga).

8. OcHoBHOI1 00pa3oBaTe/slbHOM MporpaMMmoli cpefiHero ob6iiero ob6pa3oBanus MAQOY KackapuHCKoi cpefHei
ob11ieobpa3oBaTe/TbHOM IIKOJIbI, YTBEP)KI€HHOM Ha refcoBeTe, MpOTokos Nel5 ot 11.07.2025 r., mpuka3oM Ne 491 ot
13.08.2025r., cornacoBaHHoOM YTipaB/stonuM CoeToMm 1Kokl 25.07.2025 1. (mpoTokos Nell).

9. YcraBom MAQOY Kackapurckor COIII, yTBep)KAeHHBIM IIPHMKA30M HauajbHUKA YIIpaB/ieHHs 00pa30BaHUs
ApvunHMcTpalyy TIOMEHCKOTr0 MyHULIMNANABHOTO parioHa oT 25.05.2016r. Nel138-0.

10.ITporpammont Bocniutannss MAO Kackapunckor COLL (nmprka3s ot 16.02.2021r Ne 94).

11.TTono>xeHneM 0 NpoMeKyTouHOU aTtTectaluu (rpukas Ne395 ot 12.10.2015r.)

12.Yuebnoro mana MAQOY Kackapuackoit COIIl, yTBep>xeHHOTO Ha refcoBeTe, MpoTokoa Nel3 ot 27.06.2025 r.,



ripuka3zoM Ne 458 ot 27.06.2025 r. u coryiacoBaHHOro Ynpas/stommm CoBeToM Kokl 27.06.2025 r. (mpotokos Ne
10).

13.TToso>keHust 0 pabounx TrporpaMmax yuuTesieli 1o oOpa3oBaTelbHBIM IpOrpaMMaM, YTBEpPKAeHHOTO TPUKa30M
MAOQOY Kackapunckor COIII ot 20.05.2022 r. Ne368.

[Tporpamma 1o ¢ur3vKe Ha ypOBHe cpefiHero o01ijero obpa3oBaHust pa3paboTaHa Ha OCHOBe TI0JI0XKeHU U TpeboBaHM K
pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00Opa3oBaTe/ibHOM MporpaMmebl, mpefcTtaBieHHbIX B PI'OC COO, a Takke C yUETOM
denepanbHOli paboueli mporpammbl BocmuTaHuss U KoHueniuu mnpernojaBaHusi yuebHoro rmipeiMera «®Pusnka» B
obpa3oBaTe/bHBIX OpraHu3auusax Poccuiickoit defeparviu, peamu3yroIMX 0CHOBHBIE 0Opa3oBaTe/bHbIe POrPaMMBbl.

[Mporpamma 10 (u3uKe ompezesnsieT 00s3aTeNlbHOE TpPeAMETHOe CoJepkaHue, YCTaHaB/IMBaeT PEeKOMEeHAYeMYIO
ToC/IeIoBaTeTbHOCTh W3YUYeHUss TeM U pa3jesioB yueOHOTO TipejMeTa C yUETOM MeXKIIPeJIMeTHBIX W BHYTPUIIPEIMETHBIX
CBsi3el, JIOTMKM YyuyeOHOTO Tmpollecca, BO3pPacTHbIX OcoOeHHOcCTel oOyudatoiuxcs. [IporpamMma 10 (usuke mAaét
Tipe/iCTaB/ieHue O LefsiX, CoJiepXKaHuu, obIreil cTpaterurt o0yueHUsl, BOCTIUTAHUSI U Pa3BUTHS 00ydaromMXcsi CpeJCTBaMU
yue6Horo rpeaMeta «Pu3nka» Ha yriy0/EHHOM ypOBHE.

V3ydyenne Kypca (pusuky yryiybgEHHOTO YPOBHS TI03BOJIIeT peasin30BaTh 3ajaud MpodeccoHaTbHONM OpUeHTal|H,
HampaB/ieHO Ha CO3ZaHUe YCJIOBUM [Jisi TIPOSIBJIEHWS] CBOUX WHTEJIEKTYalbHBIX U TBOPUECKUX CIOCOOHOCTeM KaXKbIM
00yuJarIrMCsi, KOTOpble HeoOXOIUMBI [I/1s TIPO/IOJDKeHUsI 00pa30BaHUs B OpraHU3alusx MpodecCcoHaILHOT0 00pa3oBaHMUS
IO Pa3/IMYHbIM (PHU3UKO-TeXHUUYECKUM U MH)KeHEPHBIM CITeLIUabHOCTSIM.

B nporpamme 1o ¢u3uKe omnpefe/sitoTCS MJIaHUPyeMble pe3y/bTaTbl OCBOEHUSI Kypca (M3UKKM Ha ypPOBHe CpeJHero
o011iero obpa3oBaHusi: TMUHOCTHBIE, MeTallpeJMeTHbIe, IpeJiMeTHbIe (Ha yriay6éHHOM ypoBHe). HayuHo-MeTo0/10rnyeckoi
OCHOBOU /711 pa3paboTKu TpeOOBaHWM K JMUHOCTHBIM, MeTalpeAMeTHbIM W TpeJMeTHbIM pe3ysibTaTaM O00yuaroImxcs,
OCBOMBILIMX TIpOrpaMMmy mo ¢u3uKe Ha ypoBHe cpefHero obiero oOpa3oBaHusi Ha YriyOJEHHOM YDOBHe, SIBJSIETCS
CHUCTEeMHO-/eATeJIbHOCTHBIN MOAXO[.

[Iporpamma no pu3uKe BKIHOUAET:

TJIaHMpyeMble pe3y/bTaTbl OCBOeHUs Kypca ¢GM3MKU Ha yriayO0/éHHOM YpOBHe, B TOM UHMC/ie MpeAMeTHbIe pe3y/bTaThl
10 ToiaM 00yueHUs;



cofepkaHue yuebHoro npeamera «Dusmka» 1o rogaM 06ydeHusl.

[TporpamMmMa 1o (u3uKe WMeeT TMPHUMEPHBIN XapakTep W MOKeT OBITh WCIIOMb30BaHAa YUUTENIIMU GU3NKKU IS
COCTaB/IeHUsI CBOMX pabouunX IPOrpaMMm.

[Tporpamma 1o ¢u3MKe He CKOBbIBAeT TBOPUECKYI0 WHMI[MATUBY yuuTe/leld W TIpelOCTaB/isieT BO3MOXXHOCTU [IJist
peasM3alliy pa3/MnyHbIX MeTOJWYECKHX TIO/IXOJOB K TMperojaBaHuio (M3UKKM Ha YrayOJIEéHHOM YpOBHe TIPU YC/IOBUM
coxpaHeHus1 00s13aTe/TbHON YaCTH CO/IepyKaHus Kypca.

dusmKa Kak HayKa 0 Haubosiee 0OIIMX 3aKOHAX MIPUPO/IbI, BHICTyTMasi B KauecTBe yyeOHOro TipejMeTa B LIIKOJIe, BHOCUT
CYIIIeCTBeHHBIN BK/IaJ] B CUCTEMY 3HaHHK 00 okpykaromeM mwupe. [IIKO/IbHBIM Kypc GHU3UKH — CHCTEMOOOpa3yroIHi fist
eCTeCTBEeHHO-HayYHbIX Y4eOHBIX IIPeIMETOB, IMOCKOJIbKY (pr3nueckre 3aKOHBI JIe’KaT B OCHOBe TIPOLIECCOB W SIBJIEHUH,
M3yJyaeMbIX XuUMHeM, Ouosiorved, ¢usnueckor reorpadueii M acTpoHOMHel. Vcronb3oBaHWe W aKTUBHOE TIPUMeHeHue
bu3Mueckux 3HAHUW OIpeZieInI0 XapakTep M OypHOe pa3BUTHE Ppa3HOOOpPA3HBIX TEXHOJIOTHM B cdepe 3HEPreTHKH,
TPaHCIIOPTa, OCBOEHUSI KOCMOCA, MO/yueHHss HOBBIX MaTepuasnoB C 3aZlaHHbIMU CBOMCTBaMU. V3yueHue (U3UKHA BHOCUT
OCHOBHOW BK/IaJ, B (OpMHPOBaHHE eCTeCTBeHHO-HayyHOW KapTWHbI Mupa obyuaroijerocs, B ¢GhopMHpOBaHHWE yMeHU
TIPUMEHSTb HayUHbIM MeTO/] TI03HaHUS TPY BBIMOTHEHUH UMH YUeOHbIX UCCIe/JOBaHHM.

B ocHoBy Kypca ¢u3MKM Ha ypoBHe cpeAHero ob6ilero obOpa3oBaHUsi TIOJIOKeH psJ HAeld, KOTOpble MO>KHO
paccMaTpyBaTh Kak MPUHIIUIILI €70 TTIOCTPOeHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C Hell KYPC sIBJ/ISIeTCS JIOTUUeCKU 3aBepIIEéHHbIM, OH COJIeP>KUT MaTepua U3 Bcex
pa3ziesioB (PU3MKU, BKIKOUYAET KaK BOMPOCHI K/IaCCUUECKOM, TaK U COBPeMEeHHOW (PU3MKU.

Hoes zeHepanuzayuu. B cooTBeTCTBUM C HeWl Marepuan Kypca GH3MKH O0BeAVMHEH BOKPYT (PU3UUECKUX TEOpHid.
Benyimm B Kypce siBisieTcsi hopMUpOBaHue TIpe/iCTaB/IeHH O CTPYKTYPHBIX YPOBHSIX MaTepUU, BelljeCTBe U TI0JIe.

Hoes zymanumapuszayuu. E€ peanuszanusi mpejrosiaraeT KCI0/b30BaHWe 'YMaHWTapHOIO TMOTeHLMana (pu3nyeckou
HayKH, OCMBIC/IeHWe CBSI3U pa3BUTHs (DU3WKHU C pa3BUTHEM OOIIeCcTBa, a TakKe C MUPOBO33peHUeCKUMU, HDABCTBEHHBIMHU U
9K0JIOTHYeCKUMU MpobieMamu.

Hoes npuknadHotli nanpaeneHHocmu. Kypc ¢busvku yriyb1éHHOTO ypoBHSI TIpeAriosiaraeT 3HaKOMCTBO C IIMPOKHM
KPYTrOM TeXHUUECKUX W TeXHOJOTHYeCKUX MPUIOKEeHUM U3yueHHbIX TeOpUM U 3akKOHOB. [IpyM 3TOM paccMaTpUBarOTCS Ha
ypOBHe OOIIUX Tpe/iCTaB/IeHN U COBpeMeHHbIe TeXHUUeCKHe YCTPONCTBA, U TeXHOIOTUH.



Hoes 3Kon02u3ayuu peanv3yeTcsi MOCPeACTBOM BBEJEHHUsI 3/IEMEHTOB COZep KaHUsl, MOCBALEHHBIX 3KO0JIOTUYECKUM
npobsieMaM COBPEMEHHOCTH, KOTOpbIe CBs3aHbl C Pa3BUTHEM TEeXHWKHM W TEXHOJIOTHUM, a Takxke 00CYXAeHHs TpobsieM
paLMOHa/ILHOTO MPHUPO/I0TI0Ib30BaHUS U SKOJIOTMUeCKoi 6e30macHOCTH.

OcBoeHue cojiep>XKaHusi TIPOrpaMMbl T10 (H3UKe AO0/DKHO OBITH MOCTPOEHO Ha MPUHIIUIAX CHCTeMHO-/IeSITe/IbHOCTHOTO
nogxoga. s hbU3vMKM peanv3aiiyis STUX MPUHIUTIOB 0a3vpyeTcsl Ha MUCTIO/b30BaHUH CaMOCTOSATeTbHOTO KCTIepUMeHTa Kak
TIOCTOSTHHO [IefCTBYyMoMIero (pakropa yuebHoro mporjecca. st yryiy6iéHHOTO YPOBHS — 3TO CHUCTEMa CaMOCTOSTeTHHOTO
yUeHHYeCKOro SKCIIepUMeHTa, BK/IIOUarolero (poHTa/lbHble ydeHUUeCKre OIbIThl TIPU H3yYeHWW HOBOIO Marepuara,
naboparopHble paboThI ¥ pabOTHI TIPaKTHKyMa. [Tpy 3TOM BO3MOXKHBI ZiBa criocoba peany3aiiyy GHU3MUeCKOro MpakTukyMma. B
TepBOM CJ/Tydae TIPAKTHKYM TPOBOAUTCS b0 B KoHile 10 u 11 kymaccoB, mb0 moc/e MepBOoro W BTOPOTO MOMYTOJui B
Ka)KZIOM U3 3TUX K/I1acCOB. BTopoii criocob — 310 nHTerpaiusi paboT MpakTUKyMa B CUCTeMY JlabopaTOpHBIX paboT, KOTOpbIe
TIPOBOASITCS B TIpoLiecce M3ydeHus pasgena (Tembl). [Ipu 3ToM moj paboTamMu MpakTUKyMa IMOHUMAeTCsl CaMOCTOSITe/TbHOe
MCC/ieloBaHUe, KOTOPOe TPOBO/IUTCS 110 PYKOBOZCTBY CBEPHYTOIr0, 0000IIEHHOTO BUia Oe3 MOIIaroBol WHCTPYKIIHH.

B nporpamme 110 ¢u3MKe cUCTeMa yUeHHYecKoro 3KCIiepuMeHTa, 1abopaTopHbIX paboT M MpakKTUKyMa Ipe/icTaB/eHa
eIMHbIM TiepeuHeM. BbIOOp TeMaTHKU [/1s1 3TUX BUIOB YUeHUUECKHX TPAKTUUeCKUX PabOT OCyIIeCTB/sSeTCS yuyaCTHUKaMHU
o0Opa3oBaTeibHOrO MpoLiecca UCXO0/s U3 0COOEHHOCTeM MOYPOYHOro IJIaHUPOBaHUSI M OCHallleHus1 KabuHeTa ¢u3uku. [pu
3TOM 00ecrieurBaeTCsl OBJlafieHre 00yuarolUMHUCT YMEHUSIMH ITPOBO/IUTH MPsIMble Y KOCBEHHbIE WU3MepeHHs], UCC/IeI0BaHus
3aBUCUMOCTeN (PU3nUeCcKUX BeJTMUUH U MOCTaHOBKY OMbITOB TI0 MPOBEPKe TIPe/IJI0KeHHbIX TUTIOTe3.

Bonbiiioe BHUMaHHWe y/e/sieTcs pelleHWI0 PAcuéTHBIX M KaueCTBEHHBIX 3ajad. [Ipyu 3TOM [/ pacuéTHBIX 3ajad
TIPUOPUTETOM SIB/ISIFOTCSI 33/laud C SIBHO 33/JaHHOW W HesIBHO 3aZlaHHOM (hM3MYecKON MOZebio, TI03BOJISIOIMEe NPUMEHSTh
M3yuyeHHbIe 3aKOHbI M 3aKOHOMEPHOCTU KaK U3 OJIHOTO pa3jiesia Kypca, Tak U UHTerpupys NMpUMeHeHue 3HaHWW U3 pa3HbIX
pa3zmesioB. [ljii KaueCTBeHHBIX 3aJjau TIPUOPUTETOM SIBJISTIOTCA 3aJaHUs Ha OO0bsICHeHUe/TIpeficka3aHHe ITPOTeKaHUS
bu3nuecKux sIBJIeHHWN W TIPOLIECCOB B OKpY’Karolljed >Ku3HH, TpeOyroiue BbiOOpa (H3MUECKOW MOZeNd Ajisd CUTyalud
MPaKTUKO-OPUEeHTHUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpeboBanusMu PI'OC COO K MaTepuaIbHO-TEXHUUECKOMY 00ecIieueHHI0 yueOHOro mporiecca Kypc
¢usuky yriyb1€HHOTO ypOBHS Ha YPOBHe CpefiHero o0iiero obpa3oBaHUs AO/DKEH M3ydaTbCsi B YCJIOBUSIX TPeAMETHOrO
KabuHeTa. B kabuHeTe (pu3mKU JO/DKHO OBITH He0OxoauMOe jlabopaTopHOoe 000pyAOBaHKe /Jisl BBITIOJHEHUSI YKa3aHHBIX B



nmporpaMMe 10 (r3vKe yUeHWUeCKUX OIBbITOB, JabOpaTOpPHbIX pPaboT M paboT MpakKTUKyMa, a TakKKe AeMOHCTPALMOHHOe
obopyioBaHUe.

HemoHCcTpaLMoHHOe 00opyoBaHue (POPMUPYeTCss B COOTBETCTBUM C TPUHLMIIOM MUHUMAJbHOM [JOCTaTOUHOCTU M
obecrieuriBaeT TOCTAHOBKY T€PEUYMC/IeHHbIX B TporpamMme Mo (GuU3MKe KIIHOUEBbIX [€eMOHCTpAL[U [jIsi UCC/e/0OBaHus
M3y4yaeMbIX SIBJIEHWI U TIPOLIECCOB, IMITUPUUECKUX U (DyHJaMeHTa/lbHbIX 3aKOHOB, UX TeXHUUECKUX TTPUMeHeHU.

JlaboparopHoe o6opygoBaHWe [/ yueHWYeCKMX T[IPaKTHUeCKUX paboT ¢opmupyeTcss B BHAe TeMaTUYeCKUX
KOMIUIEKTOB M obecrieunBaeTCsi B pacyéTe OJHOTO KOMILJIEKTa Ha [ByX oOyuaroiuxcs. TemaThuyeckue KOMILIEKThI
nabopaTopHOTO 000pYAOBaHUS [O/DKHBI OBITH IMOCTPOEHBI Ha KOMILJIEKCHOM HCIIO/b30BaHUM aHAJIOTOBLIX M LM(POBBIX
nprOOpOB, a TaK’Ke KOMIBIOTEPHBIX N3MepPHUTE/IbHBIX CUCTEM B BH/Ie 1[U(MPOBLIX 1ab0paTOpUi.

OCHOBHBIMH 11e/IIMU M3y4deHus (GU3UKHU B 0011ieM 06pa30BaHUM SIBISIFOTCS:

dbopMupoBaHWe WHTepeca U CTpeM/ieHUs OO0yuaroluxcs K HayuHOMY W3yueHUIO TIPUPOAbI, pa3BUTHE UX
WHTEe/UIeKTya/IbHBIX U TBOPUECKUX CITIOCOOHOCTEN;

pa3BUTHE TIpeJCTaBAeHUd O HAyYHOM MeToZe TO3HaHWSd M (OpMHUpOBaHWE MCC/Ie[0BATENbCKOTO OTHOLIEHUS K
OKPY>KaIOILM SIBJIEHUSIM;

¢bopMHpOBaHre HAayuHOTO MUPOBO33peHUsI Kak pe3y/bTaTa W3yueHUs OCHOB CTPOeHUsi MaTepuu U (yHAaMeHTa bHbIX
3aKOHOB (PU3MKY;

cdopmMupoBaHre yMeHU 00BSICHATE SIBJIEHUSI C UCTIO/Ib30BaHeM (hH3MUeCKUX 3HAHUN 1 HayUHBIX /10Ka3aTe/bCTB,;

cdbopMrpoBaHye TIpe/iCTaBIeHN 0 PoJiv (DU3UKU [I7Isl pa3BUTHS APYTUX eCTeCTBeHHBIX HayK, TEXHUKHU U TeXHOJIOTHH;

pa3BUTHE TIPe/ICTaBIeHU O BO3MOXKHBIX Cc(epax Oyayiieli npodeccroHambHOU AesiTeTbHOCTU, CBSA3aHHBIX C (PU3HKOM,
TOJrOTOBKA K Zla/ibHelilieMy 00yueHHUIO B 3TOM HarpaB/ieHUH.

HocTiwkeHue 3TUX Iiesiell o0ecrieunBaeTcsl pellleHHWeM CJleAyIOIIUX 3ajau B Tpoliecce W3yueHUs Kypca (pu3vku Ha
ypOBHe cpefiHero obiiiero o6pa3oBaHus:

nprobpeTeHre CHUCTeMbl 3HaHWUN 00 OOIMX (U3NYECKHX 3aKOHOMEDHOCTSIX, 3aKOHaX, TeOpUsiX, BK/IOUasi MeXaHUKY,
MOJIEKYJIIPHYIO (DU3UKY, 3/IEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U 3/IeMEHTbI aCTPO(MU3UKY;

dbopMUpOBaHre YMEHUM MMPUMEHSTh TeopeThuuecKre 3HaHUs [jIsi 00bsICHeHUsT (PU3NUeCKUX sIBJIEHWH B TIPUPOJie U IS
TIPUHSATYS TIPAKTUUECKUX PellieHUH B OBCeAHEBHOM XKU3HMY;



OCBOeHHe CrocOoOO0B pellleHrsl Pa3/IMUYHbIX 33/lau C SIBHO 3aZIAHHOM (U3UUeCKOW MOAesbio, 3a/iay, 1Mo/ipa3yMeBaroliuX
CaMOCTOSITeJTbHOe CO3/aHUe (PU3NUeCKOW MOJe/d, aZieKBaTHOM YC/IOBUSM 3aZlaud, B TOM 4YMC/e 3a/lau WHXXeHepPHOro
Xapakrepa;

MOHUMaHue (PU3MYEeCKUX OCHOB U MPUHLIMIIOB [|eMCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX IMPOLIeCCOB, UX
BJIMSIHYSL HA OKPY KalOLLYIO Cpefy;

OBJIa/leHHe MeTO/laMHd CaMOCTOSITe/TbHOTO TJIaHMPOBaHUs U TIPOBe/leHUs] (DU3MUEeCKHX SKCIepUMEHTOB, aHa/liu3a U
VHTeprpeTalyyi UH(opMaLyy, ornpeJeeHus J0CTOBEPHOCTH MOyYEeHHOT0 pe3yJ/IbTaTa;

CO3/laHHe YC/I0BUM /Il Pa3BUTHS YMEHUI MPOEKTHO-UCC/Ie[J0BaTeIbCKOU, TBOPUYECKOU [1eATe/TbHOCTH;

pa3BUTHE UHTepeca K cpepaM npodecCcuoHaIbHON JesiTe/IbHOCTH, CBSI3aHHOM C (PU3UKOIA.

B cootBercTtBuM ¢ TpeboBanusMu PI'OC COO yrayb6éHHBIM ypOBeHb HM3yueHHs yuebHoro mpeamMera «®Pu3mKa» Ha
ypoOBHe cpefiHero o0iijero obpa3oBaHMsI BbIOMpaeTCss 00yYarolUMUCS, TIJIAHUPYIOMIMMU TIPO/IO/DKeHre 00pa3oBaHUsS TI0
CHeLuaabHOCTAM (PU3UKO-TeXHUYECKOT0 NPOpUJISL.

Ha usyuenue ¢usvku (yriay0siéHHBIN ypOBeHb) Ha YPOBHe cpefHero o0ilero obpasoBanHus otBoguTcs 340 uacos: B 10
kacce — 170 vacoB (5 yacoB B Hefiento), B 11 knacce — 170 yacoB (5 yacoB B HeZlesit0).

[Mpennaraemblii B TmiporpamMme 1o ¢u3MKe TiepeueHb JiabopaTOpPHBIX U TIPAaKTUUeCKUX paboT siBsieTcs
pPeKOMeH/IOBaHHbIM, yUuuTe/b fleflaeT BbIOOD IMpoBeJeHUs 1ab0paTOPHBIX PAabOT W OMBITOB C YYETOM WHAWBU/YATbHBIX
ocobeHHOCTel 00yUaroImMxCcsl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pen 1. HayuHblid MeTO/, T03HAHUA MPUPO/BIL.

dusurka — GpyHjaMeHTa/IbHast HayKa o npupoje. HayuHbili MeTO/ TTI03HAHUS U
MeTO/Ibl MCC/Ie/IOBaHUsl (PU3NUYECKUX SIBJIEHUH.

OKCIiepUMeHT U Teopusi B Tpoliecce TO3HaHUs TIpUpoAbl. Habsrogmenue u
9KCIIePUMEHT B (hH3UKe.

Criocobnl  M3MepeHUsi (U3MUECKUX BeMUYWH (aHA/oroBble U I[M(POBLIE
M3MepuTe/IbHbIe IPUO0PHI, KOMITbIOTEPHBIE JaTUUKOBbIE CICTEMBI).

[TorpemiHocT  u3MepeHU  GuU3NUeCKUX BenuudH  (abcostoTHasi U
OTHOCHTe/IbHas).

MogenvpoBaHue (u3MUecKux siBJieHWN U MpoLeccoB (MaTepuasibHasi TOUKa,
abCcoMoTHO TBEpAOE Teso, WjeanbHas >KUJKOCThb, WeanbHbIA Ta3, TOUEUHBIM
3apsa). ['unoresa. Pr3nMyecKuil 3aK0H, FPaHULIbl €ero MpUMeHUMOCTH. Pr3nyeckast
Teopusl.

Ponb u MecTto ¢uU3UKKM B (JOPMHUPOBAHUM COBPEMEHHOW HAyUHOW KapTHHBI
MHPa, B MMPaKTUYECKOU JeATeIbHOCTHU JIFOIeN.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

W3mepeHure CWibl TOKa W HalpsDKeHWs B 1leMd TMOCTOSHHOTO ToOKa TIpU
TIOMOIITM aHAJIOTOBBIX U I[U(POBBIX U3MepPUTETbHBIX PUOOPOB.

3HaKOMCTBO C 1[udpoBoii ylabopaTopuei 1o (usuke. [IprMepsl U3MepeHUs
(r3UUeCKUX BeJIMUMH TTPU MOMOILM KOMITbIOTEPHBIX JaTUUKOB.

Pa3pgen 2. MexaHukKa.

Tema 1. Kunemamuka.

MexaHuueckoe [aBwkeHUe. OTHOCHUTETBHOCTh MEXaHWUeCKOTO [ABMXXKEeHUS.
Cucrema otcuéra.

[Tpsimasi 1 oOpaTHas 3alaul MeXaHUKH.

Paguyc-BeKTOp MaTepuanbHOM TOYKW, €ro TMpPOeKIMd Ha OCU CUCTEeMbI
KOOpAuHaT. Tpaekropus.

[TepemeliieHne, CKOpPOCThb (CpefiHsISi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOpeHWe MaTepUa/ibHON TOUKH, WX TIPOEKI[Md Ha OCU CUCTeMbl KOOp/JWHaT.
CroykeHue TiepeMelleHUM U C/I0KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ PaBHOYCKOpPEHHOe MPSIMOJIMHeHHOoe ABWKeHHe. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepyUaJbHON TOYKM OT BPEMEHU U UX
rpauku.

CBobosiHOe majeHue. YckopeHue CBOOOAHOro TmazeHus. [IBIKeHHe Teja,
OpollleHHOT0 TIOJ, YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpDAWHAT, CKOPOCTU H
YCKOPEeHUsI MaTepUaJbHOM TOUKU OT BDEMEHU U UX IPa(UKHU.



KpuBonuHeiiHoe  ABwKeHue. [IBW)KeHHWe  MaTepyUalbHOM  TOUKM  TIO
OKDY>KHOCTH. YTJIOBasi U JMHeWHass cKopocThb. [lepuoj v yacTtoTa obpaiijeHus.
LleHTpoCcTpeMuUTeIEHOE (HOPMaabHOE), KacaTelbHOe (TaHreHLUaabHOe) U TMOJIHOEe
yCKOpeHHe MaTepuabHON TOUKH.

TexHUUeCcKue yCTPOWCTBA M TEXHOJIOTUUeCKHe TIPOLIecChl: CIUAOMETP,
[BIJKEHHEe CHapsiioB, LlefHble, LIecTepéHYaTble W peMEHHble Tepejauw,
CKOPOCTHBIE JIU(PTHI.

demoncmpayuu.

Mogesnb cucTeMbl OTCYETA, WUIHOCTPALIUS KMHEMaTUUYeCKHUX XapaKTepUCTHK
JBKEHUSI.

Criocobbl uccieoBaHUs [IBUKEHHUM.

Wnnroctpaiys npeseibHOro rnepexosa v u3MepeHre MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHye ABW)KEHHH C UCITOb30BaHUEM MeXaHU3MOB.

[TageHue Tes B BO3Ayxe U B pa3pe)KeHHOM MPOCTPAHCTBeE.

HabnrofieHue [ABWKeHHUs1 Tesa, OpOILIEHHOTO TOJ, YI7IOM K TOPU30HTY U
TOPU30HTA/ILHO.

HaripaBneHue CKOpPOCTH TIPU [IBUYKEHUU T10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTU B PelyKTOpe.

CpaBHeHUe TyTel, TPAaeKTOpWUM, CKOPOCTeM [BWKEHHUSI OJHOTO U TOTO e
TeJsia B Pa3HbIX CUCTeMax OTCUéTa.

YueHuuecKuti 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

V3yueHre HepaBHOMEDHOTO [IBW)KEHUS C LieJIbl0 Orpefie/ieHdss MIHOBEHHOU
CKOPOCTH.

V3mepeHune ycKOpeHUsi MpH MPsIMOJIMHEHOM PaBHOYCKOPEHHOM [BW)XeHUU
10 HAKJIOHHOM TIJTIOCKOCTH.

WccnepoBaHWe 3aBUCUMOCTHA TyTH OT BPEMEHM IIPU PaBHOYCKODEHHOM
NBIDKEHUH.

V3mepeHve  yckopeHussi ~ CBOOOZHOTO  TafieHusi  (PeKOMEH[]0BAHO
HCTI0/Th30BaHue [U(POBOM jabopaTopun).

V3yyeHue [BWKeHHUsI Tesla, OpOIIEHHOTO TOpW30HTa/NbHO. [IpoBepka
TUMOTe3bl O TPSMOM TPOIMOPLIMOHATBHOM 3aBUCHMOCTU MEXYy Ja/lbHOCTHIO
Mo0J1éTa U HaYa/IbHOM CKOPOCTBIO Tera.

N3yueHue [BUW)KeHHs Tejla MO OKPY)>XHOCTU C TIOCTOSSHHOWM MO MOJYJIIO
CKOPOCTBHO.

VccnenoBaHve 3aBUCMMOCTU Tiepyofia oOpalljeHusi KOHUYeCcKoro MasiTHUKa
OT ero napamMeTpoB.

Tema 2. Junamuka.



[lepBbii 3akoH HbroToHa. VHeprmanbHble CUCTeMbl OTCYéTa. [IpuHLUI
oTHocUTenbHOCTU ['anmunes. HenHepriuanbeHble CUCTeMbl OTCYéTa (OIpezesieHue,
TIPUMEDBI).

Macca tena. Cua. IIpyHLMIT Cynieprio3syLiuu CUI.

Btopoi 3akoH Hel0TOHA /1719 MaTepuaibHOU TOUKH.

Tpetui 3aKkoH HbrOTOHA /17151 MaTepuaibHbIX TOYEK.

3aKOH BCEMHPHOIO TSTOTeHUs. OKBUBAJIEHTHOCTh TPaBUTALMOHHOW U
VHEPTHOW MacChl.

Cuna TsbKeCcTH. 3aBUCHMOCTh YCKODEeHUsI CBOOOJHOTO TMa/[eHUsI OT BBICOTHI
HaJi TOBEPXHOCTbIO TMUJIaHeTbl U OT reorpayUueckor MUPOTHL [IBrKeHUe
HeOeCHBIX Te/T U UX CIYTHUKOB. 3aKoHbI Kerisiepa. [TepBast KocMuueckasi CKOPOCTb.

Cuna ymnpyroctu. 3akoH I'yka. Bec Ttesma. Bec Tesa, ABUWXYyLerocss c
YCKOpPEeHUEeM.

Cuna tpenusi. Cyxoe TpeHue. Cujia TpeHHUs] CKOJIb)XEHUSI U CWJiIa TPEHUs
nokosi. Koadbduiment Tpenus. Cusa CONPOTUB/EHWS MPU [ABWKEHUU Tela B
JKUJKOCTU WU rase, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEJIBHOT'O IBVKEHUS.

Hasnenue. I'ngpocratnueckoe fasneHve. Cruia Apxumeza.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTWUUECKHe TMPOLeCChl: TOALIUITHUKH,
JIBUJKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsroieHue ABMOKeHUs Tesl B MHEPLMAIbHBIX U HeWHepPLUaIbHBIX CHCTeMaxX
OoTCUéTa.

IIpyvHIMIT OTHOCUTEILHOCTH.

Kauenue AByX LWIMHAPOB WIA 1IAPOB pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HeMHEPLIMaJIbHOU CUCTEeMBbI OTCUETa.

CpaBHeHVe  DaBHOJEMCTBYKOIEM TNPWIOKEHHbIX K Teay Cul C
Npou3BeJeHMeM MacChl TeJla Ha ero YCKOpeHHe B MHepLMaJbHOU CUCTEME OTCYETa.

PaBeHCTBO CWJI, BO3HMKAIOLMX B pe3y/ibTaTe B3auMOZEeNCTBUS TeJl.

N3mepeHre Macc no B3aUMOJEUCTBUIO.

HesecomocTs.

Bec Tesa npu yCKOpeHHOM MObEMe U MaJleHUH.

LieHTpOGEKHBIE MEXaHU3MBI.

CpaBHeHUe CUJT TPEHUS MTOKOS, KAUeHUsI U CKOJIbXKEeHUSI.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

W3mepeHue paBHO/eHCTBYIOIeN CHM TIPU JIBWDKEHUM OpycKa I0 HaK/IOHHOM
IIJIOCKOCTH.

[TpoBepka TruIioTe3bl O HE3aBUCHMOCTA BpeMeHU [BW)KeHHs Opycka IIo
HAaKJIOHHOU TIJIOCKOCTU Ha 3aJjJaHHOe PACCTOsTHHE OT ero MaccChl.



WccnenoBanne 3aBUCMMOCTA CUJI YIPYTOCTH, BO3HUKAKOIIUX B MPYXXKUHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

N3yueHne ABU)KEHUS] CUCTEMbI Tesl, CBSI3aHHbIX HUTHIO, MIEPEKWHYTOM uepe3
NETKUM OJIOK.

N3mepenre ko3¢ duiiieHTa TpeHHUs 0 BeJIMUKHe yIJI0BOro Kosdd@uijieHTa
3aBUCUMOCTU Frp(N).

VccnenoBanue qBrkeHUs: OpycKa M0 HaK/JIOHHOMW TIJIOCKOCTH C TepeMeHHbIM
KO3((PULIMEHTOM TPEHUSI.

N3yueHne nBW>KeHWs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépodozo mea.

Ab6comoTHO TBEpAOe Tesno. IlocTyrarenbHOe W BpalljaTelbHOE ABMXXKEHHE
TBEpLOro Tesa. MOMEHT Cu/Ibl OTHOCUTE/bHO OCU BpalleHus. Ilnedo cussbl.
CroxkeHue CWJl, IPUIOKEHHBIX K TBEpAoMY Teny. LleHTp TsbkecTu Tena.

YcnoBusi paBHOBeCUs1 TBEPZOrO TeJla.

YcroiturBoe, HeyCTOWUKBOe, Oe3pa3IMuHoe paBHOBECHe.

TexHUuyecKue YyCTPOWCTBA W TEXHOJOTUUECKHEe TMPOLeCChl: KPOHILUTEUH,
CTPOUTEJIbHBIA KPaH, peliéTuaTble KOHCTPYKLIUH.

Hdemoncmpayuu.

YcnoBus paBHOBecCHs.

Buje! paBHOBecus.

YueHuuecKuti 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

WccnenoBanve yc/ioBUM paBHOBECHUS TBEPAOrO Teja, MMEKLIEro 0Ch
BpalLleHUsI.

KoHcTpyrpoBaHye KPOHIITEMHOB U PACUET CUJT YIIPYTOCTH.

N3yueHne yCTOMUMBOCTHU TBEPAOTO TeJd, UMEIOLLEro MIoLab OMOPBI.

Tema 4. 3aKOHbI COXpAHEHUs1 8 MeXaHUKe.

NmMnysibc MaTepuaibHOM TOUKH, CUCTEMbI MaTepUabHbIX ToUueK. LleHTp Macc
CUCTeMbl MaTeprasibHbIX TOUeK. Teopema O JBWKEeHUU LjeHTpa Macc.

NMnysibC cuiibl ¥ M3MEHeHre UMITYJIbCa TeJla.

3aKOH COXpaHeHUsI UMITyJIbCa.

PeakTHBHOe [IB)KeHUe.

MomeHT uMIly/bCa MaTepyaabHOU TOUKW. [IpejcTaBneHue O COXpaHeHUH
MOMEHTAa UMITYJIbCa B LIEHTPAIbHbIX MOJISAX.

Pabora cunbl Ha MajoM W Ha KOHEUHOM IiepemelrieHuH. ['paduueckoe
npe/icTaBieHre pabOThl CUJIBI.

MONHOCTb CUJIBI.

KuHeTnyeckasi SHeprvsi MaTepuarbHOW TOUKd. TeopemMa 00 W3MeHEHUM
KMHETUYECKOU SHEPTUM MaTepualTbHOW TOUKHU.



[ToTeHIManbHble W HeTMOTeHIMa/lbHble CU/bl. [loTeHIMaNbHasE SHeprus.
[ToTeHIManbHasi SHeprusi yrnpyro geopMUpOBaHHOW MpPYKUHBI. [loTeHIManbHas
SHeprusi Tesia B OJHOPOJHOM TI'DaBUTAL[MOHHOM Iiosie. [loTeHI[ManbHas SHeprus
Tejla B TPaBUTAL[MOHHOM M0Jie OZHOPOJHOrO 11apa (BHYTpPU U BHe 111apa). Bropas
KOCMHYecCKasi CKOpOCThb. TpeTbsi KOCMUUeCKasi CKOPOCTb.

Ces3bp paboOThl HEMOTEHIMA/NbHBIX CUJI C UW3MeHEeHHWeM MeXaHW4YecKou
SHEepPrUU CUCTeMbI Tesl. 3aKOH COXPaHeHUsI MeXaHUUeCKON SHepruu.

Ynpyruve u Heyrpyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHymnu Ajs vjeanbHOW >XUAKOCTU KaK CJ/ie[ICTBHE 3aKOHA
COXpaHeHUs1 MeXaHUUeCKOU SHEepPIrUM.

TexHWyecKue yCTPOWMCTBA U TeXHOJIOTMUeCKHe MPOLeCChl: JBMKeHUe pakeT,
BOJIOMET, KOMEp, MPYKWHHBIM TMCTOJET, THUPOCKOM, (UrypHOe KaTaHue Ha
KOHBbKaXx.

Hdemoncmpayuu.

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTHBHOe /IBU)KeHUe.

V3mepeHue MOLLIHOCTU CHUJIBL.

Vi3meHeHre SHeprUU TeJa MpPU COBepIleHNUU paboThI.

B3avMHbIe TmipeBpallleHUs KMHEeTUUeCKOW W TIOTeHLMa/IbHOW SHepPruul Ipu
JIeMICTBUM Ha TeJIO CUJIbI TSDKECTU U CUJIbI YTIPYTOCTH.

CoxpaHeHHe SHepruu Npy CBOOOIHOM Ta/leHUH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHble padbombl, NPAKMUKYM.

V3mepeHue UMITyJ/ibCa Tejia 10 TOPMO3HOMY TYTH.

Vi3MepeHre CU/IbI TSTH, CKOPOCTU MOZETH 3/1eKTPOMOOUISS ¥ MOIIHOCTH
CUJIbI TSTHU.

CpaBHeHUe W3MeHEeHUs1 UMITyJ/IbCa TeJla C UMITYJ/IbCOM CHUJIbL.

ViccnenoBaHue coxpaHeHUsI UMITYJIbCa TIPU YIIPYTOM B3aUMO/eCTBUM.

V3mMepeHre KUHETUUECKOM SHEPTyH TeJla TI0 TOPMO3HOMY Ty TH.

CpaBHeHMe W3MeHeHHs TIOTeHI[MaIbHON SHePTUr TIPY>KUHbBI C PabOTON CHJIBI
TPeHwUs.

Onpegenenve pabOTbl CWIbI TPeHUs] TIPU ABWXKEHUU Tesa MO0 HaK/IOHHOM
TIJIOCKOCTH.

Pa3pen 3. Mosieky/isipHas (pu3nKa U TepMOAMHAMHUKA.

Tema 1. OcHO6bI MO/1€eKy/ISIPHO-KUHemu4eCcKoll meopuu.

OCHOBHBIE TIOIOKEHUSI MOJIeKYJIIpHO-KMHeTHYeckor Teopur (MKT), wux
orbiTHOe obocHoBaHue. [uddysusi. BpoyHOBCckoe aABWKeHHWe. XapakTep
JBIDKEHUsST U B3aUMO/IeCTBUS 4YaCTUL] BeljecTBa. Mofe/nid CTPOeHUs] Ta30B,
KUAKOCTeH U TBEPABIX Tel U OObsSCHEeHHe CBOMCTB BellleCTBAa Ha OCHOBE 3THX



Mogener. Macca u pasmepbl Mosekyn (atomoB). KoauuecTBO —BelrecTBa.
[TocTosiHHas ABorazpo.

TemnnoBoe paBHOBecwe. TemriepaTypa M criocobbl eé u3mepenus. Illkana
TeMmneparyp Llenscus.

Mopenb WeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUUYECKOW TEeOPUM: YaCTULIbI
rasa JJBUKYTCS XaOTAUYeCKH U He B3aUMOJeHMCTBYIOT APYT C APYTOM.

[a3oBble 3aKOHBL. YpaBHeHWe MeHjeneeBa—KaneiipoHa. AOcostoTHas
TemriepaTypa (1kasna temrepaTyp KeneBrHa). 3akoH [lanpToHa. M3omporeccs B
ujealbHOM Tra3e C TIOCTOSHHbIM KOJMYEeCTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/IeHe U30TPOLIeCCOB: U30TepMa, M30X0pa, n3obapa.

CBsi3b  MeXJy [aBAeHWeM U Cpe/lHeM KWUHEeTUYeCcKOW SHeprueu
MOCTYIAaTe/IbHOTO TeIJIOBOTO [JBWKEHHSI MOJIEKY/l WJiealbHOro rasa (OCHOBHOE
ypaBHEHHe MOJIeKY/IIPHO-KUHETUYECKOW TeOPUU W/eaTbHOrO rasa).

CBsi3b a0CO/TFOTHOM TeMITepaTyphbl TEPMOJUHAMHUYECKON CUCTEMBI CO CPeIHeM
KUHETUUeCKOW SHepruei rMocTynare/bHOro TeII0BOr0 [IBU)KEHHUS €€ YaCTHL].

TexHUUeCKre yCTPOMCTBA M TEXHOJIOTMUECKHE T[IPOLIecChl: TepMOMeTP,
b6apomeTp, MoTyyeHrie HAHOMATePHAJIOB.

Hdemoncmpayuu.

Mopenv ABYXKeHUST YaCTUL] BellleCTBa.

Mogens 6pOYHOBCKOTO [IBUKEHUSI.

Buieopo/ivK ¢ 3arichbio peasibHOrO OPOYHOBCKOTO JIBHKEHHUS.

Huddysus >kuakocTen.

Mogens ornbita LlTepHa.

IIputskeHre MOJIeKY.I.

Mopenu KpucTaqimmyecKux peréTok.

HabsroieHue v vcciejoBaHue U30TIPOLIECCOB.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

VccnepmoBaHne mporecca yCTAaHOB/IEHWS TEIUIOBOIO paBHOBECHUS TIPU
TETIJI000MeHe MeXKIy TOPSTUe ¥ XOJIOAHOM BOZOM.

N3yueHue wu30TepMHUUECKOrO mpolecca (PeKOMEHZOBAaHO WCIOJb30BaHUe
111dpoBoI labopaTopun).

V3yueHune n30XOpHOTrO MpoLjecca.

V3yueHue n306apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSTHUS.

Tema 2. TepmoduHamuka. Tensio0eble MawuHbl.

TepmoguHamuueckas (T[]) cucrema. 3asaHuve BHEIIHUX YC/IOBUM JJiA
TePMOJAWUHAMHUUeCKOU CUCTeMbl. BHelllHMe u BHyTpeHHUe napameTpbl. [lapameTpel
TePMOJWHAMUUECKOW CUCTeMbl KaK CpeJiHMe 3HauYeHWsl BeJIMUWH, OIKCHIBAFOLIUX
eé COCTOsIHMe Ha MUKPOCKOMTMYECKOM YPOBHE.



HyneBoe Hauamo TepmoauHamuku. (CamMonpoW3BO/bHAs — peJlakcalys
TePMOJMHAMUUECKOU CUCTeMBI K TeIJIOBOMY PaBHOBECHIO.

Mopens wuJeaqbHOrO Tra3a B TepMOJWHAaMUKe — CHUCTeMa YpaBHEHWM:
ypaBHeHWe MeHeneeBa—KiarelpoHa M BbIpa)KeHUWE [Ji1 BHYTPEHHEU >Hepruu.
YcnoBusi IpUMEHUMOCTUA 3TOM MOJe/U: HU3Kasi KOHLIEHTPaLUsl YaCTUL], BEICOKUE
TeMIieparypsl. BelpakeHue 111 BHyTPeHHEeM SHepPruM OJHOATOMHOIO WealbHOr0
rasa.

KBasucraTuueckue 1 HecTaTUueCKUe MpoLecChl.

OnemeHTapHasi paboTa B TepMoiiHaMuKe. Beruricsienre paboTel Mo rpaduKy
TrpoLiecca Ha pV-guarpaMmme.

Temnnoriepefiaua  Kak  Croco® — WM3MeHeHWsI  BHYTPeHHel  3Hepruu
TePMOAMHAMUYECKOM  cucTeMbl 6e3  coBepiiieHWss paboTel.  KoHBekIus,
TeI/JIONPOBOJHOCTb, U3/TyUeHHe.

KomuuectBo Teruiotel. TermioéMKOCTb Tesla. YAenpHasd W MOJIIpHast
TerJIOEMKOCTU BellleCTBa. YpaBHeHWe Matiepa. Y/e/bHasi TemnsioTa CropaHusi
TOoITMBa. Pacuér KomMuecTBa TETUIOTBI TpH Teriorepeaade. IloHatve 00
anrabaTHOM TIpoliecce.

[TepBbIM 3akKOH TepMoAWHAMUKM. BHyTpeHHsia 53Heprus. KosmyecTBo
TeN0TbI W paboTa Kak Mepbl M3MeHeHWs  BHYTpeHHel  SHepruu
TePMOJAVUHAMUUECKOU CUCTEMBI.

BTtopor 3akKOH TepMOAWHAMUKM [Ji1 PaBHOBECHBIX IIPOLIECCOB: uYepe3
3a/laHHOEe PaBHOBECHOE COCTOSSHWE TepMOJWHAMUYECKOW CHUCTEeMbl TIPOXOJUT
eIMHCTBeHHas1 afitabara. A6Gco/ir0THas TeMreparypa.

BTtopori 3akKOH TepMOJWHAMMUKMU [I/I1  HEPaBHOBECHBIX  MPOL|ECCOB:
HEBO3MOYKHO TIepe/laTh TeIUIOTY OT 0oJiee XO/IOAHOTO Tesla K 0oiee HarpeToMmy 6e3
kKomrteHcaumu (Kmaysuyc). HeoGpaTMOCTb ITPHUPO/IHBIX TTPOLIECCOB.

[TpyHLMNBI 1eWCTBUSA Terly1oBbIX MaluH. KIT/I.

MakcumanbsHoe 3HaueHue KII/I. vk KapHo.

OKOJIOTUYeCKHe acCIeKThl WCMOJIb30BaHUS TEIVIOBBIX JBUraresieu. TerioBoe
3arpsisHeHre OKPY Karolllen Cpe/ibl.

TexHUUyecKre yCTPOWCTBA U TEXHOJIOTMYECKHWe TMPOLeCChl: XOJOAWIbHUK,
KOHAWLIMOHED, [IW3e/bHbIM W KapOIOpaTOpHBLIM ABUTaTeNH, TapoBasi TypOuHa,
TOJIlyyeHre CBEePXHU3KUX TeMIlepaTyp, YTWIM3alusl «TelIOBbIX» OTXO[O0B C
MCTI0/Tb30BaHKEM TerJIOBOr0 Hacoca, yTHUIU3alus 610opraHnyeckoro TOTIUBa /IS
BbIDAOOTKU «TETIOBO» U 3/IEKTPOIHEPIUH.

demoncmpayuu.

Vi3meHeHue TeMriepaTyphbl ITpU afuabaTryeckoM paciliipeHUH.

BosayiiHoe orumso.

CpaBHeHUe yZieNIbHbIX TeIJIOEMKOCTeM Bell|eCTB.



Crioco0rI 3MeHeHHsI BHyTPeHHel SHepTyu.

VccnenoBanue aguabatHOTO mpoiiecca.

KomnbroTepHbie MO/ie/Tv TeTJIOBBIX /IBUTaTeJIei.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

N3mepeHnue yaienbHOM TEMI0EMKOCTH.

WccnenoBanue nporecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabaTtHOro mpotiecca.

N3ydeHne B3aUMMOCBSI3M SHEPTUU MEXMOJIEKYJIIPHOTO B3aUMOJEUCTBUSA U
TeMIlepaTypbl KATIEHUS KUJKOCTEN.

Tema 3. AzpezamHbie cocmosiHus eeujecmea. Pazoebie nepexoobl.

[Tapoobpa3oBanre | KOHjeHcalus. VcrapeHue U KureHue. Yie/ibHas
TeryioTa mapoobpa3oBaHUsl.

HacebijeHHble ¥ HeHachblllleHHble Tapbl. KauecTBeHHasi 3aBUCHMMOCTb
IUIOTHOCTHU U [@BJIEHHs HACBILLIEHHOTO Tlapa OT TeMIlepaTypbl, UX He3aBUCUMOCThb
0T 00bEéMa HaChIII[€EHHOTO Tlapa. 3aBUCMMOCTb TeMriepaTypbl KUIIeHUs OT JlaB/IeHUSI
B KUJKOCTH.

BiiaxxHOCTE Bo3yxa. AGCOMIOTHAS M OTHOCHTETbHAST BJIaXKHOCTb.

TBépgoe Teno. Kpucraninueckue U amop(Hbie Tesia. AHU30TPOIMSI CBOMCTB
KpUcTta/yioB. IlynaBneHne W KpucTammM3anus. YJenbHas TeIulOTa IlIaBJIeHUS.
Cy0bsumarysi.

Hedopmariuu TBEépAoro Tena. Pactsokenue u oxatue. Casur. Mogayss FOnra.
[Ipegen ynpyrux gedopmariuii.

TersioBoe paciiiipeHue »XKUAKOCTeN U TBEPABIX Tesl, 00bEMHOE U JTMHEeNHOe
paciiMpeHre. AHTapMOHHM3M TeT/IOBbIX KojiebaHuii 4acTuI] BelllecTBa KakK MpUYMHA
TeIJIOBOTO pacClIvMpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHuie 3Hepruu B (Pa3oBbIX Mepexofax.

YpaBHeHHe TerioBoro HanaHca.

[ToBepxHOCTHOE HaTsbkeHWe. Ko3(h@uieHT MOBEepXHOCTHOIO HAaTSHKEHUS.
Kanunnspheie siBnenus. [laBneHue noj UCKPUBAEHHOM MOBEPXHOCTBIO XKUAKOCTH.
®opmyJia Jlaruiaca.

TexHuueckre yCTPOWCTBA U TEXHOJIOTMUECKHWe TMPOLIeCChl:  >KUAKHE
KPUCTaJ/I/Ibl, COBDEMEeHHbIe MaTepuasbl.

demoncmpayuu.

TenioBOe pacuvpenue.

CBoWCTBa HaCBII[eHHbIX MAapOB.

Kurienue. KurieHue 1ipy NOHWKEHHOM [1aB/I€HUH.

N3mepeHue Crsibl TOBEPXHOCTHOTO HATSKEHUS.

OnBbIThI C MBUIbHBIMU TJIEHKAMU.

CMmauuBanue.



KanunnspHelie siBneHusI.

Mopenu HeHbFOTOHOBCKOMW JKUJKOCTH.

Crioco6bl U3MepeHus BJIaXKHOCTH.

WccenoBaHye HarpeBaHus U IJ1aB/IeHUs] KPUCTA/I/IMYECKOro BelecTsa.

Bunpl gedopmarimii.

HabsrojeHue MasbIix gedopmariuii.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

V3yueHure 3aKkOHOMEPHOCTeU UCIIapeHust KUJKOCTEM.

N3mepeHue yzielbHOM TEMJIOTHI T/1aB/I€HUS JIb/IA.

W3yueHne CBOMCTB HACBILL[EHHBIX M1apPOB.

V3mepeHure abCOMIOTHOM B/IaKHOCTH BO3/lyXa U OLIEHKA MacChbl TMapoB B
TIOMeLL[eHHUH.

N3mepeHuie Ko3pduieHTa MOBEPXHOCTHOTO HATSPKEHUSI.

N3mepenune moaysis FOHra.

VccnenoBanve  3aBUCMMOCTU  AiepopmaliuM  pe3uMHOBOro obpasiia  oT
TIPU/IO’KEHHOU K HEMY CHJIBI.

Pa3pgen 4. JneKTpoguHaMHUKa.

Tema 1. Dnekmpuueckoe nove.

OnekTpu3alys Te/l W e€ MpOosiBIeHUs. OJIeKTpU4ecKud 3apsii. [IBa Buja
JIEKTPUYECKUX 3apsAfoB. [IpOBOJHUKM, [AUIIEKTPUKA U TIOTYTIPOBOJHUKMU.
O/eMeHTapHbIA 37IeKTPUYECKUM 3apsi[l. 3aKOH COXPaHEHUs! >SJIEKTPUYECKOro
3apsza.

BsaumopeiictBue 3apsizioB. TodeuHsble 3apsiibl. 3aK0H KysioHa.

OnekTpuyeckoe nose. Ero fericTere Ha 37eKTpUUeCKre 3apsi/bl.

HamnpspkéHHOCTD ~ 3/1eKTpUUecKoro  mosiss.  [IpoOHbIA  3apsn.  JIuHuu
HarpspKEHHOCTH 3JIEKTPUUeCKOoro 1ossi. OJHOPOgHOe 371eKTPUYeCcKoe IoJie.

[ToTeHLMANBHOCTL 3JIEKTPOCTATUUECKOIO T10/isl. Pa3HOCTH IMOTEHLUaoB U
HarnpsbkeHue. IloTeHuuanbHass SHeprusi 3apsfia B 3JIeKTPOCTAaTUYECKOM I10JIe.
[ToTeHuMan 3neKTpocTaTiueckoro nosisg. CBsA3b HaNpsUKEHHOCTU TOJIST M PA3HOCTU
MOTEHLWA/IOB U1  3JIEKTPOCTAaTUUeCKOro mMoJig (Kak OJHOPOJHOrO, TakK M
HeOZJHOPO/JHOT0).

[TpyHLMN Cynepno3uLMU 3/IeKTPUUECKUX TT0JIe.

[Tone ToueuHoro 3apsiza. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lone
PaBHOMEPHO 3apsbKeHHOTO T0 00béMy Iapa. [lose paBHOMEpPHO 3apsbKeHHOM
OeckoHeyHOM TM/IOCKOCTA. KapTWHBI NMHUNA HamNpsyKEHHOCTH STHUX ToJield U
9KBUIOTEHI[MA/IbHBIX TOBEPXHOCTEM.

[IpOBOAHMKH B 3/7IEKTPOCTAaTUUYECKOM I10J1€. Y C/IOBHE PABHOBECHS 3aps/IOB.

OvsnekTpyku B 3/IeKTPOCTaTUYECKOM  TOJIe. [NvsnekTpruueckas
TIPOHUL[AeMOCTh BellecTBa.



KonpeHcaTop. D/1eKTPOEMKOCTb KOHZEHCATopa. DJeKTPOEMKOCTh TIJIOCKOTO
KOH/IeHCaTopa.

[TapannensHoe coejuHeHMe KOHAeHCAaTOPOB. [loc/iejoBaTeibHOE COeMHEHHE
KOH/IEHCaTOPOB.

OHeprus 3apsuKeHHOT0 KOHZeHcaTopa.

[ Br>KeHMe 3apsyKeHHOU YaCTULIbl B OJHOPOJHOM 3J/IEKTPUUECKOM TI0JIe.

TexHUUyeCcKre YCTPOWCTBA M TEeXHOJIOTMYECKHWe TMPOLIeCChl: 3eKTPOCKOI,
3JIEKTPOMETpP, 3JIeKTPOCTaThyecKasl 3alluTa, 3a3em/ieHue 3/IeKTPOnpruOopoB,
KOH/leHCcaTophbl, reHepaTop Bau e I'paada.

Hdemoncmpayuu.

Y CTpOUCTBO M MIPUHIIMIT [IeMCTBUS 3/1eKTPOMeTpa.

DeKTpUUeCKoe MoJie 3apsKeHHBIX 1IapUKOB.

DeKTpUUeCcKoe 1oJie JBYX 3apsUKeHHBIX T/IaCTHH.

Mopensb a/eKTpocTaTudyeckoro redeparopa (Ban ge ['paada).

IIpoBOAHUKU B 3/1€KTPUYECKOM I10JI€.

DneKTpocTaThyecKkas 3allura.

Y CTpOUCTBO U AeCTBYUe KOHAEHCAaTOPa MOCTOSHHOU U MePeMeHHOM MKOCTH.

3aBUCMMOCTb  3JIEKTPOBMKOCTH TJIOCKOTO KOHJeHcaTopa OT IUIoLajuv
TJIaCTHH, PACCTOSTHUSI MEXXY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

DHeprus 371eKTPUUeCKOro T0JIs 3apsUKeHHOr0 KOHZeHcaTopa.

3apsika ¥ pa3psijka KOHZieHCcaTopa yepe3 pe3nucTop.

YueHuuecKutl 3KcnepumeHm, 1adopamopHble padbombl, NPAKMUKYM.

OLieHKa Cy/1 B3aUMO/IeHCTBUS 3apsPKEHHBIX TeJl.

HabtroieHue nipeBpaliieHyst SHEPryUH 3apsPKeHHOTO KOH/IeHCAaTopa B SHEPTHI0
V3JIy4YeHHUs1 CBETOAUO/A.

W3yueHne npoTeKaHus TOKA B LU, COAepKalliel KOHJeHCaTop.

Pacnipenienenve pa3HOCTHU TIOTEHLMa/I0B (HampsKeHus) rpu
10CJIeJ0BaTe/IbHOM COeJMHEHUY KOH/IeHCAaTOPOB.

WccnenoBanue paspsifia KOHJEHCATOpa Yepe3 Pe3ncTop.

Tema 2. IIocmosiHHbIll 3/1eKMpu4ecKutl mok.

Cwua Toka. [TocTossHHBIN TOK.

YcnoBusi CylleCTBOBaHUSI MOCTOSIHHOTO 3/IEKTPUUECKOTO TOKa. VICTOUHUKU
Toka. Hanpspkenue U u 3/1C €.

3akoH Oma /jj11 yyacTKa LielHu.

OneKTpruYecKoe COMNPOTHUBJ/IEHUE. 3aBHCHUMOCTD COMNPOTHB/IEHUS
O/IHOPOJHOTO TMPOBOJHMKA OT €ro [JWHbI U TUIOLIQIA TIOMEepPeYHOro CeueHwUs.
Y nenpHOE CONPOTHBIIEHUE BeLeCTBa.

[TocnepoBaTenpHOE, Napayie/ibHOe, CMeLIaHHOe COeJUHEHHEe TPOBOJHUKOB.
PacuéT pa3BeTB/IEHHBIX 3/IeKTpUUecKux lierneut. [IpaBuna Kupxroda.



Pabora asekTpuueckoro Toka. 3akoH [xoyns—JleHiia.

MONHOCTE 3/IEKTPUYECKOro TOKAa. TeryioBag MOLHOCTb, BbIZessieMas Ha
pesucTope.

OC u BHyTpeHHee COMNPOTUBJ/IEHWE MCTOYHMKA TOKa. 3akoH Oma s
MOHOU  (3aMKHYTOM) 3JIEKTPUYECKOW 1erud. MOIJHOCTE MCTOUHMKA TOKa.
KopoTtkoe 3ambikaHue.

KonzeHcaTop B 1jernu nNoCTOsTHHOTO TOKa.

TexHUUyeckue yCTPOMCTBA M TeXHOJOTUUECKHe TMPOLIeCChl: aMIlepMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUYECKOU SHEPIUN.

Hdemoncmpayuu.

N3MepeHue CUJIbI TOKA M HalPsSKEHUS.

NccnenoBanre 3aBUCMMOCTU CWIbl TOKA OT HAlpsUKeHUs [Jis Pe3rcTopa,
JIaMITbl HAKaJIMBaHUS U CBETOAMOA.

3aBUCHMMOCTb COTIPOTUBJ/IEHWS LIWIMHAPUYECKUX TPOBOJAHUKOB OT [JIVHBI,
TI/IOLLIA/IN TTOTIePeYHOr0 CeueHus U MaTepuarna.

NccnenoBanue 3aBUCMMOCTU CUJIBI TOKA OT COTIPOTHBIIEHUS TIPU TOCTOSTHHOM
HarpsUKeHUH.

[Tpsimoe usmepenue 3/]C. KopoTKoe 3amMbIKaHUe rajJibBAHUUECKOTO 3JIeMeHTa
Y OLIeHKa BHYTPEHHEr0 COTMPOTUBJ/IEHHS.

CriocobbI coefiHeHUs ICTOYHUKOB ToKa, I/1C baTapeii.

WccnenoBanre pasHOCTH TMOTEHLMATIOB MEXAY IMO0CAMU MCTOYHUKA TOKa
OT CWJIbI TOKA B LIETIN.

YueHuuecKuli 3KkcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

WccenoBaHye CMeIIaHHOIO COeJMHeHUs Pe31CTOPOB.

N3mepenue yZielbHOTO COMPOTUB/IEHNS IPOBOJHUKOB.

WccnenoBaHre 3aBMCMMOCTA CWIbl TOKA OT HaNpsDKEHUs [JI  JIaMITbl
HaKa/IMBaHUs.

YBenuueHue rpejiesnia u3mMepeHus: amrnepMerpa (BoJIbTMeTpa).

N3mepenure D/1C 1 BHYTPEHHEr0 COMPOTUB/IEHUSI UCTOYHMKA TOKa.

Nccneposanne 3aBucumoctd 3/JC raibBaHMUeCKOro 3jieMeHTa OT BpeMeHU
TIPY KOPOTKOM 3aMbIKaHWH.

WccnenoBaHve pasHOCTY IOTEHLIMATIOB MeXAY I10/H0CaMU MCTOYHUKA TOKa
OT CWIbI TOKA B LIETIN.

WccnenoBanne 3aBUCUMOCTH M0JIE3HOW MOLLIHOCTA MCTOYHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku @ paznuuHbix cpeoax.

OneKTpuueckass TPOBOJAUMOCTb  pa3/MYHBIX  BeL[eCTB.  JDJIEKTPOHHAas
NPOBOUMOCTb TBEPABIX MeTa//IOB. 3aBUCHMOCTb COIPOTUBJIEHUS] METAas/uIOB OT
TemnepaTypbl. CBepXIpOBOAUMOCTb.



OIeKTpUUeCKU TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonynpoBoJHUKWY. CobcTBeHHast M [OpUuMecHasg  IPOBOAUMOCTb
MoJIynpoBOfHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrnpoBoHUKOBBIE TIPUOOPHI.

ONeKTpUYeCKU TOK B 3JIEKTPOIMUTAX. OJEKTPOJUTHYECKas AUCCOLMAaLs.
OsiekTposin3. 3akoHbl Papajes /i 3/1eKTPo/Ir3a.

DJIeKTpUUYeCKUd TOK B ra3ax. CamoCTOSITe/IbHbIM W HEeCaMOCTOSITe/IbHBIN
pa3psz. Pa3smyuHbie TUIIBI CAMOCTOSATE/BHOIO pa3psga. Momnnus. [1na3sma.

TexHUUeCKHe YCTPOMCTBA W MpPaKTUUeCKOe IpHMEHeHHe: rasopaspsijHble
JlaMIibl, 3JIEKTPOHHO-/ydeBasi TpPyOKa, TIOMYTIPOBOJHUKOBBIE TMPHOOPHBI: U0/,
TPaH3UCTOpP, (OTOAMOJ, CBETOAMO/, TrajdbBaHWKA, pa(pUHUPOBaHUE MeHu,
BbITJIaBKA aTFOMUHUS, 3/IEKTPOHHAs! MUKPOCKOMHUSI.

demoncmpayuu.

3aBUCHMMOCTb COTIPOTUBJIEHUS] METAJ/VIOB OT TeMIIepaTyphl.

[1poBOAMMOCTB 371EKTPOJIUTOB.

3aKOHbI 371eKTposin3a Papazes.

VickpoBoM paspsj ¥ IPOBOJYMMOCTb BO3JyXa.

CpaBHeHue NMPOBOAMMOCTH METaJIJIOB Y TTOTYTIPOBOJHUKOB.

OJHOCTOPOHHSAS TPOBOAUMOCTE JUO/A.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

HabnromeHue a1ekTposii3a.

N3mepeHue 3apsizia OTHOBAJIEHTHOT'O MOHa.

WccnenoBaHne  3aBUCMMOCTM  COTNIPOTHBJIEHMSI ~ Te€PMOpPe3WCTOpa  OT
TeMIiepaTyphl.

CHATHe BOJIbT-aMIIePHOW XapaKTEePUCTUKU JUO/A.

dusnvyecKum NpPakTUKYyM.

Crioco6bl n3MepeHus: PU3NUeCKUX BeTMUMH C MCIIO/b30BaHUEM aHAI0rOBbIX
1 IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMITbIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
AGCOMOTHBIE M OTHOCUTE/bHBIE TIOTPEITHOCTH W3MepeHr (PU3nuecKruX BeJUUUH.
OLueHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHWUU, WCCAeJOBAaHUM  3aBUCUMOCTEU
bu3nuecKux BeJIMUWH, TIPOBepKa TMpe/oyKeHHbIX TuroTte3 (BbIOOp u3 pabor,
OMMMCAHHBIX B  TeMaTUYeCKWX  pasfenax «YUeHWYeCKUWd  SKCIIePUMEHT,
nabopaTopHbIe pabOThI, IPAKTHKYM» ).

MexnpeaMeTHbIe CBSI3H.

N3yuyenne Kypca ¢usuku yriaybnénHoro ypoBHs B 10  kiacce
OCYLLIECTBJISIETCSI C YUETOM COJeprKaTe/IbHbIX MeKIIpeJIMETHBIX CBSI3ed C KypcaMu
MaTeMaTUKH, OM0J/IOTHH, XUMIUH, reorpaduu U TeXHOIOTHH.

MesicnpedomemHble noHsiMus1, C8513AHHbIE C U3yYeHUeM Memoo08 HaAyyH020
NO3HAHUSA: sIBJIeHWe, Hay4HbId (DaKT, ruroTesa, (r3uueckass BeIWUYMHA, 3aKOH,



Teopusi, HaO/MO/ieHHe, SKCIIepUMEHT, MOJleJTMpOBaHue, MOJe/b, W3MepeHue,
TIOTPELIHOCTY W3MepeHU, W3MepuTeibHbIe MPUO0PHI, LIUPpoBasi 1abopaTopusi.

Mamemamuxka: pelieHde cucTeMbl ypaBHeHWM. JIuHeWHasi (QyHKLuS,
napabosna, rurep6osia, Uux rpaduku U cBolcTBa. TpUroHoMeTpuueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOe TOXAECTBO.
BekTopbl 1 KX TIPOEKIMK Ha OCHA KOOP/IMHAT, CI0)KeHNEe BeKTOPOB.

Buosozusa: MexaHWueckoe JIBW)KEHHEe B XKMBOU Mpupoge, auddysus, ocMoc,
TeryIo0OMeH >KUBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HeHHe OKDPYXKAloLel Cpefpbl,
yTUIM3alisi OMOOpraHMUeCKOTO TOIIMBA /i1 BBIPAOOTKU  «TEIUIOBOW» U
3JIeKTPO3HEPTHH, TIOBEPXHOCTHOE HATsPKeHUe U KalU/UISIpHbIe SIBJIEHUS B TIPUPOJE,
3JIEKTPAYECKUE SIBIEHUS B JKUBOU MPUPO/IE.

Xumus: [UCKpeTHOe CTpPOeHHe BellecTBa, CTPOEHHWe aTOMOB M MOJIEKYJ,
MOJIb BeIlleCTBa, MOJIIpHasi Macca, IoJlydeHHMe HaHOMAaTepuasioB, TerJiOBbIe
CBOMCTBA TBEPABIX TeJl, XUAKOCTEN U ra3oB, XUAKHE KPHUCTasUIbl, 3/IeKTPUUYECKHEe
CBOMCTBA MeTaJIJIOB, 3JIEKTPOJIUTAYECKAsS AUCCOLMALINS, raJibBaHUKa, 3JIeKTPOHHAs
MUKPOCKOITHSI.

TI'eozpagpus: Bna>xHOCTb BO3/1yXa, BeTPbl, 6apoMeTp, TepMOMETP.

TexHonoz2us: tipeobpa3oBaHve ABWKEHHM C UCIIO/b30BaHUEM MeXaHU3MOB,
YU4ET CyXOrO M JKMAKOTO TpPEeHUs] B TeXHUKe, CTaTUYeCKHMe KOHCTPYKLIUU
(KpOHLUTENH, peliéryaTble KOHCTPYKL[MHM), MCII0/Ib30BaHUE 3aKOHOB COXPaHEHHUs
MeXaHUKU B TeXHUKe (TMPOCKOI, BOJOMET U Apyrue), ABUTaTe/lb BHYTPEHHEro
CropaHusi, TlapoBasi TypOuHa, ObITOBOM XOJOJU/IbHUK, KOHAULIMOHED, TeXHOJIOTUU
MOJIyYeHUs] COBPEMEHHBbIX MaTephajioB, B TOM UHMC/JI€ HaHOMaTepuajioB, W
HAHOTEXHOJIOTUH, 37IeKTPOCTaTUUecKasi 3allluTa, 3a3eM/IeHHe 3JIeKTpPOnpruOOpOB,
ra3opa3spsiiHble JIaMITbl, TI0/TyTIPOBOJHUKOBBIE TPUOOPHI, ralbBaHUKa.

11 KJTACC

Pa3pen 4. JnekTpoaguHaMHKa.

Tema 4. MazHumHoe novie.

B3avmogelicTBMe TOCTOSIHHBIX MArHUTOB M TPOBOJAHUKOB C  TOKOM.
MarauTtHoe T1i071e. BeKTOp MarHMTHOM HWHAYKUMW. [IpyHUMO Cymneprio3uyyu
MarHUTHBIX M0Jield. JIMHUM MarHUTHOW UHAYKLIWU.

MarHuTHOe 1oJie TIPOBOJAHMKA C TOKOM (MPSIMOrO MPOBOJHUKA, KaTyLIKU U
KPYroBOro BUTKa). OmnbIT Jpcresa.

Cuna Amriepa, eé HaripaB/ieHUEe U MOJY/Ib.

Cuna JlopeHlija, eé HarpaB/ieHUe U MOAY/ib. [IBr>KeHre 3apsKeHHOM YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM I1o/1e. PaboTa cuibl JIopeHria.

MaruuTHoe 110J1e B BelljecTBe. @DeppoOMarHeTHKH, rapa- v JramMarHeTUKU.



TexHUueckue yCTPOWCTBA W TeXHOJOTMUYeCKHWe TpOLeCChl: MpHUMeHeHUe

TTOCTOSTHHBIX MarH1TOB, 5J1eKTPOMarHuTOB, TeCTep-MyJIbTUMETP,
3/IeKTPOZIBUTaTe/b SIKOOU, YCKOPUTEIU 3/ieMeHTapHbIX YaCTHII.
demoncmpayuu.

KaptuHa  /WMHWMW  WMHAYKOWMM ~ MarHATHOTO MO/ TIOJIOCOBOTO U
TI0/IKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTuHa MHUI MarHUTHOW UH/IYKLIMM M0JIs IJTMHHOTO MPSIMOTO TIPOBO/IHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O MIPOBO/JHMKA, KATYILIKHA C TOKOM.

B3anmogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI JIEKTPO/IUTA.

HabroieHue IBWKEHUS TTyUKa 3/IeKTPOHOB B MarHUTHOM TIOJIe.

[TpuHLMNO JeUCTBUS 3/1eKTPOU3MEDPUTETBHOTO nipubopa
MarHUTO3/1eEKTPUYECKOU CUCTEMBI.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

NccnepoBanre MarHUTHOTO T10J151 [TOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOWMCTB (peppOMarHeTUKOB.

WccnenoBanne 1eUCTBYS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Amrepa.

N3yueHure 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKaA.

OrnpefienieHe MarHUTHOW UHAYKLMY Ha OCHOBE MU3MepeHHs CUIbl AMrepa.

Tema 5. D1eKmpomazHUMHASA UHOYKYUSL.

SIBeHre 5/IeKTPOMarHUTHOW WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
vHayKimu. OJC MHAYKUMM. 3aKOH 3/7eKTPOMarHMTHOM WHAyKUuu Papajesi.
Buxpesoe ssiektpudeckoe rosie. Toku @yko.

OAC UHAYKUMM B NPOBOJHUKE, ABWXKYILEMCA B OJHOPOJHOM MAarHWUTHOM
Tosie.

ITpaBusio Jlenua.

NupyktuBHOCTh. KaTyllka WHAYKTUBHOCTA B LIeMM TMOCTOSHHOTO TOKA.
Asnenve camouHaykuuu. 31C caMOMHAYKLIUU.

OHeprusi MarHUTHOTO TOJI KaTYLLIKK C TOKOM.

OJ1eKTPOMarHyuTHOe I10J1e.

TexHUuyecKre yCTPOMCTBA Y TEXHOJIOTMYECKHe TIPOLIeCChl: WUHAYKLMOHHAs
1eyb, COJIEHOM/, 3allUTa OT 3/IeKTPU3aLMX TeJl TIPU JBWKEHUM B MAarHUTHOM I10J1e
3eM/iu.

demoncmpayuu.

HabsroieHue siB/ieHUsT 37IeKTPOMarHATHOW UHAYKITUH.

NccnepoBanne 3aBucumoctd IOJC MHAYKUMM OT CKOPOCTHM W3MEHEeHUs
MAarHMTHOT'O MOTOKa.



IIpaBusno Jlenua.

[TageHre MarHUTa B a/IFOMUHHEBOM (MeIHOI) TpyOe.

SIBneHre CaMOUHIYKIIUM.

NccnenoBanue 3aBucumMocty D/JC caMOWHAYKI[MKA OT CKOPOCTH U3MeHEeHUs
CUJIbI TOKA B 1[eTTH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue siBfieHUs 3/IeKTPOMarHUTHOW WH/YKIIWU.

OrnpeiesieHrie UHAYKI[UW BUXPEBOTO MarHUTHOT'O TIOJIS.

WccnenoBaHue siB/ieHUs] CAMOUHAYKLIUU.

C6opka Mo/iesi1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kosie0anusi ¥ BOJIHBIL.

Tema 1. Mexanuueckue Kos1e0aHusl.

KonebarenbHast cructema. CBoOO/HBIE KOJIe0aHUS.

['apmonuueckre kosiebaHus. KuHemaTuueckoe U JUHaAMHUeCKOe OIMMCaHue.
OHepreTUyeckKoe OrvcaHue (3aKOH COXpaHeHHUsI MeXaHWueCKOW 3Hepruu). BriBoj
JUHAMHUECKOTO OIMMCaHHsI TapMOHMUECKUX KOJIe0aHWM U3 X YHEPreTUUecKoro H
KUHEeMaTUUeCKOro OTMCaHUSI.

Amvruiityzna U dasa Kosebanuii. CBsI3b aMIUIMTYAbl KOeOaHUA HCXOJHOM
BeJIMUMHBI C aMITTUTYJaMU Kojie0aHHWM eé CKOPOCTH U YCKOPEeHHUSI.

[Tepviogx, u uactota Kojiebanuii. Ilepwof; MasbIx CBOOOJHBIX KOJieOaHMM
MaTeMaTUueCKOro MasiTHUKa. Ilepuos CBOOOAHBIX KojebaHUN MPY>KUHHOTO
MasiTHUKaA.

[ToHsiTHe 0 3aTyxarolux Konebanusx. BeiHyXZieHHbIe KoiebaHus1. Pe3oHaHC.
Pe3oHaHcHass KpuBas. BivsHMe 3aTyxaHusi Ha BUJI Pe30HAHCHOW KPUBOIA.
ABTOKO/E0aHUS.

TexHUUeCcKue yCTPOMCTBA U TeXHOJOrMYecKue TMpoLiecChl: METPOHOM, Yachl,
Kauesu, My3blKa/JbHble MTHCTPYMEHTHI, cercmorpadg.

demoncmpayuu.

3anuch KosiebaTeTbHOTO [IBYKEHUS.

Habsro/ieHre He3aBUCMMOCTH Mepro/ia MasibIX KosiebaHWi Tpy3a Ha HUTH OT
aMTIITUTYIbI.

ViccnemoBaHue 3aTyXaroMmUX KoyieOaHW ¥ 3aBUCHUMOCTH TTePHo/ja CBOOOTHBIX
KosiebaHUt OT COTIPOTHB/IEHUS.

WccnemoBanne KosiebaHWM Tpy3a Ha MAaCCUBHOW TIPY)KWHE C  1IeJIbIO
dbopmupoBaHus TpeZicTaBIeHU 00 uieanbHON MO/Ie/Ti TIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHeHUs1 JHePTUH TP KoJieOaHUSIX TPy3a Ha MPYKUHe.

ViccnemoBaHye BBIHYK€HHBIX KOJIeOaHUM.

Habmtomenne pe3oHaHca.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



V3mepeHue meproja CBOOOAHBIX KoO/ieOAaHWM HUTSHOTO W TIPY>KUHHOTO
MasiTHUKOB.

V3yyeHure 3aKOHOB /IBU)KEHHSI Tesla B X0/ie KojiebaHui Ha YTIpyroM Io/iBece.

N3yueHne ABMKEHUSI HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHre YHePTUU B TIPYKUHHOM MasiTHUKE.

VccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTYXarOIINX KoieOaHMiA.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DnekmpomazHumHbie Ko1e0aHusl.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 23/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uiealbHOM KosiebaTenbHOM KOHType. ®opmyna TomcoHa. CBsi3b aMIUIUTY/IbI
3apsifia KOHJeHcaTopa C aMIUIMTY /10 CU/IbI TOKa B KosiebaTe/IbHOM KOHTYPE.

3aKOH COXpaHeHUs SHEePTUH B HZieabHOM KoJiebaTeslbHOM KOHTYPe.

3aryxaroiue 3J1eKTPOMarHUTHbIE KosebaHusl. BoeiHy)X]eHHbIE
3/IeKTPOMAarHuTHbIe KoJjieOaHwUs.

[lepemeHHBIM TOK. MOILJHOCTh TII€PEMEHHOTO TOKAa. AMIUVIMTYJHOE U
JIeMCTBYIOL[ee 3HAayeHWe CWIbl TOKA W HaNpsyKeHWs TPU pas3/InuyHOu (opme
3aBMCHAMOCTU MePEMEHHOr0 TOKA OT BPEMEeHH.

CuHycoWJanbHbId TIepeMeHHbIM TOK. Pe3ucTop, KOHJEHCAaTop U KaTyllKa
VIHIYKTUBHOCTU B LlelIM CUHYCOUJA/IILHOIO MepeMeHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpspkeHWH.

WpeanvHblii  TpaHcdopMmaTtop. IIpon3BoACTBO, Tepefaua W TOTpebsieHue
37IeKTPUYECKOU SHEPTUM.

OKOJIOTUYeCKWe PUCKA TIpU TPOM3BOJACTBEe 3JIeKTpo3Hepruu. KynbTypa
VICTI0JIb30BaHUS 3JIEKTPOIHEPTHHU B ITOBCEJHEBHOM YKU3HHU.

TexHUUyeCcKre yCTPOWCTBA W TEXHOJIOTUUECKHe MPOLeCChl: 3JIeKTPUUeCKUN
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, JIMHUY 37IeKTporepesay.

demoncmpayuu.

CB000/IHBIE 3/IEKTPOMAarHUTHbBIE KOiebaHUs.

3aBUCHMOCTb YaCTOThI CBOOOIHBIX KOieOaHUi OT MHAYKTUBHOCTH M EMKOCTU
KOHTYpa.

OcLu/iorpaMMBbl 3/1eKTPOMarHUTHBIX KosiebaHui.

['eHepaTop He3aTyXaroIUX 3/IEKTPOMAarHUTHBIX KOjieOaHHUH.

Mopgenb 3/1eKTPOMarHUTHOTO TeHepaTopa.

BbIHyXZIeHHble CUHYCOU/aTbHble KoyieOaHUs.

Pe3ucrop, Karyllika MHIYKTUBHOCTM U KOHJEHCATOp B LielM IepeMeHHOro
TOKa.

Pe3onHanc mnpu mnociefoBaTelbHOM COEIUHEHWH pe3UCTOpPa, KaTyLIKU
VIHIYKTUBHOCTHY Y KOHJIEHCATOpa.

Y CTpOUCTBO M MIPUHIIMII [IelCTBUSI TpaHC(opMaTtopa.



Moienb TUHUM 3/1eKTPOTIepejaum.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

N3yuenune TpaHchopmaTopa.

ViccnenoBaHve mepeMeHHOIO TOKAa uepe3 I0C/Ie[0BaTe/NbHO COeAUHEHHBIE
KOH/IEHCaTOop, KaTyIKy ¥ Pe3UCTOp.

HabsroieHue 3/1eKTPOMarHUTHOTO Pe30HaHCa.

VccnenoBanue paboThl MCTOUHMKOB CBETA B LieNY IlePeMEeHHOT0 TOKa.

Tema 3. MexaHuueckue u 3/1eKmpoMazHUIMHble 60/IHbl.

MexaHruecKrue BOJIHBI, YC/IOBUS WX PpacrpocTpaHeHus. [lomepeuHbie u
NIpOZI0/IbHBbIe BOJIHBL. [lepuof, CKOpPOCTb pacrpoCTpaHeHHsi W [/IMHAa BOJIHBI.
CBolicTBa MexaHWUeCKHWX BOJIH: OTpa)keHWe, TIpesioMjieHue, WHTepdhepeHIus U
Av(pakuys.

3ByK. CKOpoCTb 3ByKa. ['(pOMKOCTb 3ByKa. BricoTa ToHa. Tembp 3ByKa.

[ITymoBoe 3arpsi3HeHHe OKpY Katolleil cpeibl.

ONeKTPOMarHUTHbLIE BOHBI. Y CJIOBUSI U3MyUeHUsI 3/IeKTPOMarHUTHBIX BOJIH.
B3auMHast opveHTalisi BEKTOPOB B 3/IeKTPOMarHUTHOM BOJTHE.

CeoiicTBa  2/IEKTDOMarHUTHBIX ~ BOJH:  OTpa)KeHHe,  TpeioMJIeHue,
rosisipy3anys, uHTepdepeHLys U AU paKLys.

[ITkama 3/71eKTPOMarHUTHBIX BOJIH. [IpriMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[TpUHLIATIBI paZIMOCBS3U U TeleBUIeHHs. PaironoKariysl.

DeKTpPOMarHWTHOe 3arpsisHeHre OKpY Karollel cpefpbl.

TexHUUecKue YCTPOWCTBA U TMpaKTHMUeCcKoe TMpUMeHeHHe: MYy3bIKalbHbIe
WHCTPYMEHTbI, pajiap, paZJuoNpUéMHUK, TeJIeBU30p, aHTeHHa, TesieoH, CBY-reus,
yJ/IbTPA3ByKOBAasi IMarHOCTHKA B TEXHUKe U MeINLIVHE.

Hdemoncmpayuu.

Obpa3oBaHue U paclpoCTpaHeHue MoIepeyHbIX U MPO/0/IbHBIX BOJIH.

Kosebtolrieecst Tesio Kak UCTOYHUK 3BYKa.

3aBUCHMOCTD [I/TUHBI BOJTHBI OT YaCTOThI Ko/iebaHuH.

HabsroieHre oTpaykeHus U MpeioM/IeHUsI MeXxaHUUeCKUX BOJTH.

Habmtopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

AKyCTHUYeCKUU pe30HaHC.

CBoiicTBa yabTpa3ByKa U ero IIpyuMeHeHue.

HabsnrofieHre CBs3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAON U
YacTOTOM KoiebaHuM.

VccnenoBanve  CBOWCTB — 9/€KTPOMarHUTHBIX  BOJIH:  OTpakeHHe,
TipesioMJIeHHe, TTo/Ispr3aLivs, Audpakiys, nHTepdepeHIys.

OO6Hapy>keHre UHPPAKpaCHOTO U y/IbTPaprOIeTOBOTO U3MTyUeHHiA.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



N3yueHne napameTpoB 3BYKOBOM BOJTHBI.

N3yueHne pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMosiHelHOe pacripoCTpaHeHue CBeTa B OJHOPOJHOM cpefe. JIyu cBeTa.
ToueuHbIl UCTOYHHUK CBeTA.

OTpakeHre cBeTa. 3aKOHBbI OTpakeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
M710CKOM 3epkase. Cepuueckue 3epKasa.

[TpenomeHuve cBeta. 3aKOHbBI TIpe/IoMIeHUs cBeTa. AOCOJIIOTHBIN TTOKa3aTeb
ripesiomsieHUs1. OTHOCUTE/IBHBIU TTOKAa3aTe b npeyioM/ieHrs. [T0CTOsTHCTBO 4acTOThI
CBeTa U COOTHOLIEHWE [JIMH BOJIH TpPU Iepexo/ie MOHOXPOMAaTHUYeCKOro CBeTa
yepes rpaHuL]y pasziesa IByX ONTUYeCKUX CpeJ.

Xop nyueit B mpusMe. [Jucnepcusi cBeta. ClIOXKHBIM cocTaB 0esioro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpefieNlbHBIM YroJl TOJHOTO BHYTPEHHErO
OTpa’KeHUsl.

Cobuparoiifue ¥ paccedBarolijie JiMH3bl. ToHKas JmH3a. POKyCHOe
paccTosiHWe U OIThYecKass Cwia TOHKOW JIMH3bl. 3aBUCUMOCTb (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(epuuecKOol JMH3bl OT €€ reoMeTpUU U OTHOCUTETBHOTO
TI0Ka3areJisi [peIoOM/IeHUSI.

@dopMysia TOHKOM JIMH3bI. YBe/IMUeHue, 1aBaeMoe JIMH30U.

Xog Jsyya, MpOIIEALIero JIWH3Y I0J NPOWU3BOJBHBIM YIJIOM K €€ Tr1aBHOU
orntuuecko ocu. [locTpoeHune W300pa)KeHMM TOYKKM W OTpe3Ka TMpsSMOM B
coOuparolKX ¥ pacCerBaOIIMX JIMH3aX U UX CUCTeMax.

Ontuueckue mipubopsl. Pa3pematoiiiasi criocobHocTh. ['/1a3 Kak onTrhyeckas
cucrema.

[Ipepensl NpUMEHUMOCTH FeOMEeTPUYECKOH OITHKH.

BonHoBass onTtuka. WHTepdepeHimsi cBeTa. KorepeHTHble HCTOYHUKM.
YcioBusi HabmofieHUss MaKCHMyMOB W MWHUMYMOB B HWHTep(depeHI[MOHHOM
KapTUHE OT [BYX KOTepeHTHbIX WCTOYHUKOB. [Ipvmepsl K/1acCMYeCcKHUx
MHTep(epEeHLIMOHHBIX CXEM.

Oudpakiys cBeta. [IudpakiMoHHas pemiéTka. YCaoBUe HabmozeHus
[JIaBHBIX ~MakKCMMyMOB TIpU [aZleHWd MOHOXPOMAaTHUYeCKOro CBeTa Ha
IU(PaKIMOHHYIO PEIETKY.

[Tonsipyzauus ceera.

TexHUUYecKre yCTPOMCTBA M TEXHOJOTUUeCKHe TMpOoLeCcChl: OYKH, JIYIa,
repuckor, (oroarnmnapatr, MUKPOCKOI, MNPOEKI[MOHHBIM arrmapaT, NpOCBeTIeHue
OITUKH, BOJIOKOHHAsI ONTUKA, AU(PPAKI[MOHHAs PellfTKa.

Hdemoncmpayuu.

3aKOHbI OTpakKeHUs CBeTa.



WccnenoBanue npesioMsieHrs CBeTa.

Habro/jeHue Mo/THOTo BHYTPeHHEeT0 OTpaykeHHsl. Mo/iesib CBeTOBO/Ia.

NccnepoBanne Xoja CBETOBBIX IYYKOB uepe3 IJIOCKOIMAapaie/ibHYHO
TJIaCTHUHY U TIPU3MY.

ViccnenoBanue CBONCTB n300paykeHUH B JTMH3aX.

Mopgenu MUKPOCKOTIIa, TeJieCKora.

Habmtonenue naTepdepeHiivy cBeTa.

Habmro/jeHue [IBETOB TOHKUX TI/IEHOK.

Habmonenne audpakiyu ceeTa.

N3yueHue 1uppakLMOHHOW PEIIETKY.

Habmtonenue audpakijmoHHOTO CITeKTpa.

HabsrojeHue gucrepcuu CBeTa.

HabsrojeHue monsipyu3aiiiy CBeTa.

[IprMeHeHMe TTOSIPOUIOB [I/11 U3YUEeHUS] MeXaHUYeCKUX HalpsKeHUH.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

N3mepenue riokasaressi rpeioM/IeHUs CTeK/1a.

WccnepnoBaHue 3aBUCMMOCTU (OKYCHOTO pacCTOSIHUSI OT BelljecTBa (Ha
TIpUMepe XKUJKUX JIUH3).

N3mepeHre (POKYCHOTO pPacCTOSTHHS paCCeUBAIOIIUX JIMH3.

[Tonyuenvie n306pa>keHrsI B CUCTEMe U3 IJIOCKOTO 3epKasia v JIMH3BbI.

[Tonyuenvie n306pa>keHust B CUCTEMe U3 [IBYX JTUH3.

KoHcTpyrpoBaHue TeieCKOMMYeCcKnux CUCTEM.

Habmonenue audpakiuy, nHTepdepeHIvy 1 TIO/IsIpyU3aljuu CBeTa.

N3yueHure nossipusanyy CBeTa, OTPa)KEHHOTO OT ITOBEPXHOCTH AW3/IeKTPHUKA.

N3yueHune uHTep@epeHLIUU Jla3epHOTO U3/TyueHUs Ha JBYX LessiX.

Habntopenne aucriepcu.

Habmtonenue u ucciiefoBanue AUGPaKI[MOHHOTO CIIEKTpa.

N3mepeHure JMHBI CBETOBOW BOJTHBI.

[TonyyeHue crieKTpa U3My4yeHUs CBETOAMO/A MPU MOMOIIM AU PaKLMOHHOM
PeLIETKH.

Pa3zgen 6. OcHOBBI cieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH.

['paHuibl  TIPUMEHUMOCTM  KJIaCCMYECKOM  MexaHuku.  [locTynatsl
CreLrabHOW TeOPUY OTHOCUTETBHOCTH.

[TpocTpaHCTBEHHO-BpEMEHHOM  WHTepBaj. [IpeoOpa3oBanusi  JlopeHria.
YcnoBue TIpUUUHHOCTHU. OTHOCUTE/NIBHOCTH OJHOBPEMEHHOCTU. 3aMejjieHue
BPeMEeHU U COKpallleHue J/IUHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CB$13b MacChl C SHePTUeN U UMITYJIbCOM PeIITUBUCTCKOW YaCTULIbl. DHEpPrus
TIOKOS.



TexHUuyeckre YCTPOMCTBA U TEXHOJIOTUUECKHe TIPOLIeCChl: CITyTHUKOBbIE
TIPUEMHUKH, YCKOPUTE/N 3apsPKeHHbIX YaCTHL.

YueHnyecKuil 3KCIiepuMeHT, lJabopaTopHbie paboThI, TPAKTUKYM.

OrnpeziesieHe UMIyJbCAa W SHEPIUMM  PESTUBUCTCKUX 4YacTul, (1o
dboTorpadusiM TPeKOB 3apsHKEHHBIX YaCTUL] B MarHUTHOM T10J1€).

Pa3gen 7. KanToBasi pusuka.

Tema 1. KopnycKy/15pH0-80/1H0601 Oya/1U3M.

PaBHOBecHOe TeryioBoe u3jiyueHue (U3nydeHue abCOMIOTHO UEPHOTO Tesia).
3akoH cMmenjeHus Buna. ['urnioresa [Ianka o KBaHTax.

@®OoTOHBI. DHEpPrus U UMIyIbC (OTOHa.

dotoapdekt. OnbiTel A. I'. CtosieToBa. 3akoHbl (hoTo3(deKkTa. YpaBHeHHE
OuHITeHa 11 poTos3ddekra. «KpacHas rpaHuLia» GoTo3ddexra.

HNaBnenve cBeta (B UYaCTHOCTW, [aBjieHWe CBeTa Ha abCOMIOTHO
TIOTJ/IOIIAONIYI0 ¥ abCO/IIOTHO OTPaXKaroI[yro IOBepXHOCTh). OmbiTel I1. H.
JleGenena.

BonHoBele cBoiicTBa yactul. BosHel e Bporins. [InivHa BosHbl e Bponns u
pa3Mepbl 00/acTH JIOKAaJW3aliy [ABWXKYINENWCs dYacTUllbl. Koprycky/isipHo-
BOJTHOBOM Ayanu3Mm. [Jrdpakius 3/71eKTpPOHOB Ha KpUCTaslIax.

Cnenuduvka nsmMepeHud B MUKpomupe. COOTHOIIIEHUSI Heollpe/enéHHOCTen
[eiizeHbepra.

TexHUyeckre YCTPOMCTBA W TEXHOJIOTMYECKHE TMPOLIECChI: CIEKTPOMETD,
dorosieMeHT, ¢GOTOAATUMK, TYHHEJIbHBIM MUKDOCKOIN, COJIHeuHasi Oartapes,
CBETOAUO/.

demoncmpayuu.

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOW IJTaCTUHOM.

WccnenoBaHue 3akoHOB BHelllHero ¢hoTo3¢deKTa.

WccnepoBaHve  3aBUCMMOCTHA  COMPOTHMBJIEHHSI  MOJYNPOBOJHUKOB — OT
OCBeIL[éHHOCTH.

Caetoauof.

ConHeuHast Gatapest.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue oropesucTopa.

N3mepenue nocrosiHHOM [11aHKa Ha 0CcHOBe uccieioBaHus (hoToaddekra.

WccnenoBanre 3aBUCMMOCTH CHJTBI TOKA Yepe3 CBeTOAUO/, OT HaMpPsKeHUSI.

Tema 2. Du3uka amoma.

OneITEl IO KCCAE[0OBAaHUIO CTpOeHWs1 aToma. [lyiaHeTapHasi mozenb aToMa
Pesepdopaa.

[Toctynatel bopa. M3nyueHue u nor/oiieHue (GOTOHOB IpU Tepexo/ie aToMa
C OJJHOTO YPOBHS$I SHEPTHHU Ha JPYTOW.



Buppl criektpoB. CrieKTp YpOBHeM 3HEpPruu atoMa BOJ0poa.

CrioHTaHHOe U BBIHYXK/€HHOe 13/lyueHue cBeta. Jlasep.

TexHUUeCKre yCTpPOWCTBA U TEXHOJIOTMUECKHe TMPOLIeCChl: CIeKTPaJbHbIU
aHa/m3 (CreKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITbIOTEP.

demoHncmpayuu.

Mopens onbita Pesepdopza.

Habsro/jeHue iHevaThIX CrIeKTPOB.

Y CTpONCTBO U elCTBUE CUETUYMKA MOHU3UPYIOLUX YaCTHL.

OrnpefienieHye AJIMHBI BOJIHBI JIa3€PHOTO U3/TyUeHUS.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

HabsroieHue iMHeiYaToro crexkTpa.

VccnepnoBaHue crieKTpa pa3pekXeHHOI0 aTOMapHOI'O BOJOPOJA Y U3MepeHHe
roctositHHOU Prabepra.

Tema 3. @u3uka amomHO20 A0pa u 31eMeHMapHbIX Yacmuy,.

HyxknonHas mopens siipa ['eiizenOepra—lBaHeHko. 3apsij sjpa. MaccoBoe
yuio sapa. Y3otomel.

PagrioakTBHOCTE. Asbda-pacmniazi. OJIeKTPOHHBI U TTO3UTPOHHBIM OeTa-
pacnaj. ['amma-usyuenue.

3aKOH paJIMOaKTUBHOrO pacraja. PajuvoakThBHBIE W30TOMNBI B MPUPOJE.
CBOWCTBa WOHU3UPYIOLEro W3/lydyeHUs. BiusHue pajy0akTMBHOCTM Ha >KUBBIE
opraHusMmbl. EcTecTBeHHbIN (POH H3nydyeHus. [Jo3uMeTpusi.

OHeprus CBsi3U HYKJIOHOB B sifipe. nepHble cubl. [edeKT Macchl sijjpa.

SlnepHbie peakiuu. [eneHue U cuHTe3 sifiep. fepHbie peakTophbl. [1po6ieMbl
yIpaB/sieMOro TEePMOSIZIEPHOIO CHHTe3a. OJKOJOrMYecKye acrieKTbl pPa3BUTHSA
sIIePHOM SHEPreTUKU.

MeTtopp! perucTpanyy U UCC/IeJOBaHUS 371eMeHTapHbIX YaCTHLI.

dyH/aMeHTa/IbHble  B3aMMOJEUCTBUS. bapuoOHbI, Me30HbI U JIENTOHBI.
[IpencraBnenne o CtaHngapTHOM Moziend. KBapK-T/it0OHHas MOZieJlb a/|pOHOB.

®du3uka 3a npegenamu CrtaHzapTHOU Mozenu. TéMHas Marepus M TEMHast
SHeprus.

EnuHCTBO m3ruecKor KapTUHBI MUPa.

TexHUUeCcKre yCTPOMCTBA M TeXHOJIOTUUeCKHe TIPOLeCChl: T03UMeTp, Kamepa
BuibcoHa, SZiepHBI  PeakTop, TEePMOsIepHLIM peakTop, aToMHas 6omO0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKuti 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.

VccnenoBaHue TpeKOB yacTHL] (110 TOTOBBIM (pOoTOrpadusim).

WccnenoBaHue pajuoakTUBHOTO (DOHA C UCTI0J/Ib30BaHUEM /I03UMETPa.

V3yyenue miorsoieHus 6eTa-uacTHL] a/TFOMAHKEM.

Pa3pen 8. DieMeHTHI aCTPOHOMMH U aCTPO(U3NKH.



OTarbl pa3BUTHS aCTPOHOMUM. [IpuK/ajHOe U MUPOBO33peHUeCKOe 3HaUeHue
acTpoHoMuU. [IpUMEHMMOCTh 3aKOHOB GU3UKU [Ji OOBSICHEHUs TIPUPOJIBI
KOCMUYECKUX 00bEeKTOB.

MeToabpl aCTPOHOMUUECKUX UcCCIeqoBaHUM. (CoOBpeMeHHble ONTUYeCKHe
TesIeCKOMbl, PaI0TeIeCKOTbI, BHeaTMOC(hepHasi aCTPOHOMUSL.

Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE37bl, TJIAHETbI, UX BUAUMOE
JIBU>KEHUe.

CoJsiHeuHasi cucrema.

Counnue. CosiHeyHasi akTUBHOCTb. VIcTOuHMK 5Hepruu CoJiHLa U 3BE3,.

3BE3/1bl, UX OCHOBHbIE XapaKTepPUCTHKU. JlnarpaMma «CrieKTpaibHbIA K1acc —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM I10C/e[0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jis 3BE3/l TJIaBHOW MOCJ/Ie/IOBAaTe/IbHOCTU. BHyTpeHHee CTpOeHUe
3B6371. CoBpeMeHHbIe TIpe/iCTaB/IeHHs O MPOMCXOXKIEeHUU U 3BoyoLud ComHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsii [lyte — Hamia Iamaktvka. IlosnoxkeHnve u aBvkeHue CosHIlA B
lNanaktuke. Turmel ranakTuk. PaguoranakTikyi U KBa3apbl. UépHbIe [IbIPbI B fi/Ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoii. 3akon Xa00s1a. Pa3beranue ranakTHK.
Teopus bonblioro B3psiBa. PelMKTOBOE U3jlyueHue.

MaciitabHasi cTtpyktypa BeeneHHoili. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab/1100eHUs1.

Habmtozenusi 3Bé3HOr0 Heba HEBOOPY)XEHHBIM T'71a30M C UCIO/Ib30BaHUEM
KOMITBIOTEPHBIX TMPUIOXKEHWH [I7Isl oTipe/ie/ieHHsl TOI0KeHUs] HebOeCHbIX 00BEKTOB
Ha KOHKDETHYHO [aTy: OCHOBHble C03Be3/iusd CeBepHOro TMOyllapyus U SIPKUe
3BE3/IbI.

Habmtopenusi B Teseckorn JIyHbI, TIaHeT, TyMaHHOCTe U 3BE&3/HBIX
CKOTLJIEHUU.

dusnvyecKum NpPakTUKYyM.

Crioco6pl n3MepeHus: PU3NUECKUX BETMUMH C MCIO/b30BaHUEM aHAI0rOBbIX
1 IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMITbIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
AGCOIOTHBIE ¥ OTHOCHTE/bHBIE TTOTPEITHOCTH U3MepeHu (pU3NUecKuX BeTMUlH.
OLueHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBefneHre  KOCBEHHBIX U3MEPEHWUU, WCCAeJOBaHUM  3aBUCUMOCTEU
bu3nueckux BeIMYMH, TIPOBEpPKa TIPe/IO’KeHHbIX Turore3 (BbIOOp 13 pabor,
OMMCaHHbIX B  TeMaTMUYeCKUX  paszfeflax «YUeHUUeCKUHd  SKCIIepUMEHT,
nabopaTopHble pabOThI, IPAKTHKYM» ).

O0o0miaroiiee MOBTOPEeHHUE.



O06o011ieHre 1 cUCTeMaTH3al[|sl COZlep>KaHUsl pa3fiesioB Kypca «MexaHUKa»,
«MornekynsipHasi (pv3UKa U TepMOJUHAMUKa», «eKTpoAnHaMuKay», «Konebanus
U BOMHbI», «OCHOBBI CIlELMaJbHOM TEOpUU OTHOCUTETBbHOCTH», «KBaHTOBas
¢du3rKa», «D/1eMeHTbl aCTPOHOMUU U aCTPO(PUIUKI».

Ponb u3Mku W acCTpOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYeCKOM,
COLIMA/IbHOM U 3TMYeCKoU cdepax JesiTelbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
Y aCTPOHOMMM B COBPEMEHHOW HAay4YHOW KapTHMHE MUPA, 3HauUeHHe OMUCATe/IbHOM,
CUCTeMaTU3UpYHoLel,  OOBSCHUTETPHOW W TIPOTHOCTUYECKOM  (pyHKUUN
dbu3rueckoi Teopuu, poJib hU3NUeCcKoi Teopuu B (hOPMHUPOBAHUU TIpe/iCTaB/IeHUM
0 (u3mueckol KapTUHe MHpa, MecTo (hu3nuecKoi KapTUHBI MUpa B OOIIeM psay
COBpEMEHHBIX eCTeCTBEHHO-HayYHbIX MPe/ICTaB/IeHUH O PUPO/JIE.

MexnipesMeTHbIe CBSA3M.

N3yuenne Kypca ¢usuku yrayonéaHoro ypoBHss B 11 Kiacce
OCYLLECTBJISIETCSI C YUETOM COJeprKaTe/bHbIX MeXIIpeJIMETHBIX CBSI3el C KypcaMu
MaTeMaTUKH, OM0J/IOTHH, XUMHUH, reorpaduu U TeXHOJIOTUH.

MesicnpeomemHble noHsAMuUs1, C8513aHHbIE C U3yYeHUeM Memo008 HaAy4HO020
NO3HAaHUs1: siBieHWe, Hay4Hbil (DakT, rurnoTesa, ¢ur3uueckasi BeJMUMHA, 3aKOH,
Teopusi, Hab/rO/ieHHe, SKCIIepUMEHT, MOJeUpOBaHue, MOJeb, W3MepeHue,
TIOTPEITHOCTY W3MepPeHU, U3MepUTe/ibHbIe TpUbopsI, b poBasi 1abopaTtopusi.

Mamemamuka: pelieHre CHUCTeMbl YpaBHeHWW. TpUroHOMeTpuUYecKre
GyHKUMU: CUHYC, KOCUHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUeCKOoe
TOXX/]eCTBO. BeKTOpbl M MX MPOEKLMU Ha OCA KOOPAUHAT, C/IO)KeHUe BEKTODOB.
[Tpou3BogHble 37emMeHTapHbIX (yHKUWM. [Ipu3Haku MOA00UsI TPeyroJbHUKOB,
oripe/iesieHue TIIOMIA U TVIOCKUX GUryp u o6béma TeJt.

Buoaozus: >neKTpuueckue SBJeHUs B >KMBOW TMpHUPOJe, KosiebaTesbHbIe
JBIKEHHSI B JKUBOW TMpHUPOJe, SKOJOTMYECKHWe PUCKU TMpUA TPOU3BOJCTBE
3JIEKTPOSHEPTHH,  SJIEKTPOMarHUTHOE  3arpsi3HeHWe  OKpYJKarollled  Cpefibl,
y/IbTPa3ByKOBasi [MarHOCTUKa B MeJULMHEe, ONTHYeCKue SBJIeHUS B >KUBOU
TIpupoze.

Xumus: cTpoeHre aTOMOB U MOJIEKYJI, KpUCTa//TMUYeCcKasi CTPYKTypa TBEP/bIX
TeJ, MeXaHU3Mbl 00pa30BaHHsI KpPUCTA/VIMUeCKOW peIIeéTKH, CIreKTpaabHbIN
aHaJIn3.

T'eoepacpusi: MarHuTHbBIE TIO/MOCA 3€M/M, 3a/ie)Kd MarHUTHBIX P/,
dhoToChEMKA 3eMHOM ITOBEPXHOCTH, celicMorpad.

TexHon02us: TIpUMEHEHWE TIOCTOSSHHBIX MAarHWTOB, 5JIEKTPOMarHUTOB,
3/IeKTpO/iIBUraTe/ib SIKoOU, reHepaTop MepeMeHHOr0 TOKa, WHAYKIMOHHas Tieub,
JIMHUM 3JIeKTporepe/iay, 37eKTPo/IBUraTe/lb, pafiap, paJuoONpUEéMHUK, TeleBU30p,
aHteHHa, TenedoH, CBY-reub, yAbTpa3ByKOBasi [UarHOCTMKA B TeXHUKe,



TIPOEKIIMOHHBIN arrapaT, BOJIOKOHHAs ONTHKA, CO/THeuHasi 6aTapesi, CITyTHUKOBBIE
TIPUEMHUKY, si/lepHasi SHEpreTHUKa U 9KOJIOTMYeCKre acTieKThl e€ pa3BUTHSI.



IINTAHAPYEMBIE PE3YJIbTATBI OCBOEHHMSA [TPOI'PAMMEI I10 ®U3UKE
HA YPOBHE CPEIHEI'O OBHIIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3YJIbTATHI

JINMHHOCTHBIE PE3YJ/IbTATHI

JIMYHOCTHBIE Ppe3yJIbTaTbl OCBOeHUs ydeOHOro ripeaMera «Du3mKa»
JOJDKHBI OTPa)kaTb TOTOBHOCTb U CIIOCOOHOCTh 00yYaroIIMXCsl pYKOBO/ICTBOBAThCS
c(hOpMHUPDOBaHHOM BHYTPEHHeM TMO3UI[Med JIUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHEeHTALUM, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJAeHWN, COOTBETCTBYIOIIUX
TPAJUI[MOHHBIM IIeHHOCTSIM DPOCCHHCKOTO OOIIlecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JeATe/JIbHOCTH B MpOLieCCe peasr3aljii OCHOBHBIX HarpaB/eHUM
BOCITUTaTeTbHOU JIesiTeTbHOCTU, B TOM YMCJIe B YaCTH:

rPakJJaHCKOr0 BOCITUTAHUSA:

e cOpMHpPOBAHHOCTbL TpPaXKAAHCKOW mo3uluu  obydaroijerocs  Kak
aKTUBHOTO U OTBETCTBEHHOT'0 WjieHa POCCUIMCKOr0 00I1[eCTBa;

e TMPUHATHE TPAJMIMOHHBLIX OOIjeue/loBeUeCKUX TyMaHUCTUUECKUX M
JIeMOKpaTUUeCKUX 1leHHOCTel;

e TOTOBHOCTb BECTH COBMECTHYIO [leATeJIbHOCTh B UHTepecax IpaXkKJaHCKOI0
obImjecTBa, y4yacTBOBaTb B CaMOYIIpaBJAeHWHM B 00Opa3oBaTe/lbHOMU
opraHu3aliuu;

e YyMeHMe B3aUMO/JIeHiCTBOBAaTb C  COLMAJbHBIMM  WHCTUTYTaMU B
COOTBETCTBUM C UX QYHKLIUSIMU U Ha3HaAUeHUEM;

e TOTOBHOCTb K T'YMaHWTapHOW U BOJIOHTEPCKOM JeSITeTbHOCTH.

MaTPUOTHUYECKOT'0 BOCTIMTAHMS:

e Cc(OpMHUPOBAHHOCTD POCCHUUCKOU rpakZjJaHCKOH WUJIEHTUYHOCTY,
NaTpUOTH3Ma;

e [IEHHOCTHOE OTHOIIeHWe K TOCy/JapCTBEHHbIM CUMBOJIAM, JOCTMXKEHUSIM
POCCHUICKHX YUEHBIX B 00/1aCTH PU3UKN U TEXHUKE.

AyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHMUS;

e CIOCOOHOCTb OLIeHWBAaTh CUTYal[MI0 W TIPUHMMATh OCO3HAHHBIE pelleHwUs,
OpHEHTHPYSICh Ha MOpajbHO-HPaBCTBEHHbIe HOPMbI M 1[€HHOCTH, B TOM
yucsie B JleATe/TbHOCTU YUEHOTO;

e 0OCO3HaHWe JIMYHOTO BK/IaZia B IOCTPOEHNe YCTOMUMBOTO OyyIIiero.

3CTeTUYeCKOro BOCIIUTAHUSA:

e OSCTeTUUECKOe OTHOIIleHWe K MHUPY, BK/IOUas 3CTeTUKY HayuHOTO
TBOPUECTBa, MPUCYIiero (PU3nueckoil Hayke.

TPY/A0BOI'0 BOCTIMTAHUS:



WHTEpeC K pa3nuHbIiM cepam mpodeccoHaIbHON AeATebHOCTH, B TOM
yuice CBSI3aHHBIM C (U3UKOM MW TEXHUKOM, YMEeHHe COBEepIlaTh
OCO3HAHHLIM BRIOOp Oyayieii nmpodeccry ¥ pealru30BbIBATL COOCTBEHHBIE
JKU3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B
obstacT¥ PU3MKKM Ha MIPOTSHKEHUU BCEH YKU3HHU.

3KO0/IOr'N4YeCKOoro BoClinTalnus:

c(OPMUPOBAHHOCTb JKOJIOTUYECKOM KYJ/bTYPbl, 0CO3HaHUE T106aTbHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

TJIaHUPOBaHWe W OCYILeCTB/IEHWE [EeUCTBUM B OKpY’Karollel cpeje Ha
OCHOBe 3HaHWUs 1]e/lel yCTOMYMBOIO pPa3BUTHS Ue/l0BeueCTBa;

pacliMpeHue OmbITa [eITebHOCTH SKOJI0THYeCKOW HampaB/Ie€HHOCTH Ha
OCHOBe UMeIIIUXCs 3HaHUM 10 (PU3MKe.

EHHOCTH HAYYHOI'0 MMO3HAHUA:

c(hOpMHUPOBAaHHOCTb MMPOBO33PEHUSsI, COOTBETCTBYIOILIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKOM HayKU;

OCO3HaHWe 1[eHHOCTU HAyUHOU JesiTelbHOCTH, FOTOBHOCTh B Tpoljecce
V3yuyeHUs] (PU3MKM OCYLIECTB/SATh MPOEKTHYID U MCC/el0BaTeIbCKYyI0
JlesATe/IbHOCTh UHAUBH/Iya/lbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Ba3oBble jioruvyeckue iefCcTBUS:

CaMOCTOATe/IbHO (D OPMY/IMpOBaTh U aKTyaJU3upoBaTh Ipo0semy,
paccmaTpuBaTh e€é BCeCTOPOHHE;

ornpejensTh LieJd AesiTebHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUM UX
JOCTV)KEHUSI;

BLISIBJIAITb  3aKOHOMEPHOCTHM M TPOTHUBOpeuUrss B pacCMaTpUBaeMbIX
(bur3UUeCcKuX sIBIeHUSIX;

pa3pabaThiBaTh MJIaH pelleHust pob/ieMbl C YUETOM aHa/IrM3a UMEFOIXCS
MaTepHuabHbIX U HeMaTepUabHbIX PECYPCOB;

BHOCUTb KODDEKTHBBI B [leSiTeJIbHOCTb, OI[eHWBaTb COOTBETCTBUE
pe3y/bTaToB 1ie/isiM, OLleHUBaTh PUCKU TIOC/Ie[ICTBUN JiesiTeTbHOCTH;
KOODAWHUPOBaTh U BBIMOJMHATH paboTy B  YCAOBUSX peabHOrO,
BHUPTYabHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZENCTBUS;

pa3BUBaTh KpeaTUBHOE MbIIIIJIeHUe MPY PellleHUU )KU3HeHHbBIX TTPo0ieM.

Ba3oBble HCC/Iei0BaTe/IbCKHeE JeHCTBHS:

B/Ia/IeTh HayUYHOW TepMHHOJIOTHEH, K/TFOUEBbIMU TMOHSATHUSIMH U MeTO/[aMHt
(dbu3rUyecKol HayKu;



BJa/ileTh ~ HaBbIKaMM  y4yeOHO-MCC/IeIOBaTe/IbCKOM U TIPOEKTHOM
JesTenbHOCTU B 007acTé (U3MKM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY TIOMCKY MeTOZOB pelleHusl 3ajay (PU3nUecKoro
coZilep>KaHusl, NIPUMEHEeHUI0 Pa3/IMYHbIX MeTOJ0B MO3HAHUS;

B/3/leTb BUJAMU [eSITeJbHOCTA MO TIOJYyUEHUI0 HOBOTO 3HAaHMS, €ro
MHTeprpeTaLyy, mpeobpa3oBaHUI0 U IPUMEHEHUIO B Pa3/IMUHbIX YueOHbIX
CUTyalusiX, B TOM UHCJ/ie TPU CO3/[aHMM y4yeOHBIX NMPOEKTOB B obsiacTu
((NZEIZIS

BbISIB/ISITh TIPUYMHHO-C/IE[CTBEHHbIe CBSI3W W aKTyaJu3upoBaTh 3ajauy,
BbI/IBUTaTb TMIOTe3y €& pelleHus, HaxO4uTb apryMeHTbl ISl
Jl0Ka3are/ibCTBa CBOUX yTBEP)K[EHWH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

aHa/IM3UpOBaTh I[IOJIyYeHHble B XOJ/e peLleHusl 3aZiaud pe3y/IbTaThl,
KPUTHYECKU OL[eHUBAaTh UX J0CTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX yCJIOBUSAX;

CcTaBUTh M (OPMYIMpOBaTh COOCTBeHHbIe 3ajaud B 00Opa3oBaTebHOM
JesITe/IbHOCTU, B TOM UMCJIe TIPU U3YYeHUU (PU3UKY;

[laBaTh OLIEHKY HOBBbIM CUTYaLUsIM, OLIeHUBaTh IPUOOPETEHHBIN OIIbIT;
yMeTb TIepeHOCUTh 3HaHus TI0 ¢u3MKe B TIPaKTUUeCKyr 00/acTb
JKU3HeleATe/IbHOCTH;

yMeTb UHTeTPUPOBaTh 3HaHKS U3 Pa3HbIX MpeJMeTHBIX 0bsacTel;
BbI/IBUTaTh HOBbIE U/leH, Mpe/jlaraTb OPUTrMHA/IbHBIE TOAXO0/bI U PelleHus;
CTaBUTH MPOO/IEMBI U 3a/lauy, [JOMYCKAaoll1e albTepHaTUBHbIE PelleHMUs .

Pabora c undopmanmeii:

B/a/leTh HaBbIKaMU I0JlyuyeHUs1 MH(pOpMaLyy (U3UUeCKOro COoJlep>KaHus
V3 VCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSIT€/IbHO OCYILeCTBJISATb TOWCK,
aHa/Jn3, CACTeMAaTH3alMi0 U WHTepnpeTalyi0 HWH(OpMaLyy pa3/dyHbIX
BU/IOB M ()OPM Tpe/iCTaB/IeHHUs;

OLIeHMBATh JJOCTOBEPHOCTh UH(OPMaLUY;

VCTIO/Ib30BaTh  CpefCcTBa HH(OPMALMOHHBIX M KOMMYHMKALJMOHHBIX
TEXHOJIOTUA B  PpELIeHWHM KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U
OpraHu3al[MOHHBIX 3aZiau ¢ coO/oieHneM TpebOBaHUM 3PrOHOMUKH,
TeXHUKU 0e30MacHOCTH, TUTHeHbl, pecypcocOepe)keHUsl, TPAaBOBbIX U
3TUYeCKUX HOPM, HOPM HMH(OpMaLMOHHOM 6e30MacHOCTY;

CO3/iaBaTh TEKCTbI (PU3UUECKOr0 COZiepKaHWsl B pas/iMyHbIX (hopmarax C
yuéTOM Ha3HaueHUsi WHGOpPMAMM U 1ieJieBOM ayAWTOpPUM, BbIOMpast
OINTHMMaJbHYIO (POPMY TIpe/CTaBIeHUs U BU3yaIU3aliy.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



OCyIIecTB/SATh OOIIleHre Ha ypokax GU3MKM U BO BHEYPOUHOM
JesiTeNTIbHOCTY;

pacrio3HaBaThb TPeAINOChUIKM KOH(WIMKTHBIX CUTYyalluki MW CMsr4aTh
KOH(JIVKTBI;

Pa3BEpPHYTO U JIOTUUHO M3/laraTh CBOK TOUKY 3pPEHMs C WCII0/Ib30BaHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMaTb W WCIO/Jb30BaTh  MpPEUMMyIlecTBa  KOMaHAHOU W
WHAVBHU/IyabHON paboThI;

BbIOMpaTh TeMAaTUKy M METO/[bl COBMECTHBIX AeWCTBUN C YUETOM OOIIMX
VHTEPEeCOB U BO3MOKHOCTEHN Ka)KJ0ro ujieHa KOJIJIEKTHUBaA;

NPUHUMAaTh LeJIM COBMECTHOW JeiTe/lbHOCTH, OpraHyW30BbIBATH U
KOODJMHHPOBAaTb JEWCTBUSI MO €& [OCTWKEHHUIO: COCTaB/ATh IUIaH
JeHCTBUM, pacTipeie/isiTb POJIA C YYETOM MHEHHH y4aCTHUKOB, 00CY>K/1aTh
pe3yJibTaTbl COBMECTHOM paboThI;

OLIeHMBaThb KaueCTBO CBOEro BK/aJa W KaK[Oro ydyaCTHHMKA KOMaHJbl B
0011t pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

ripejijlaraTh HOBbIE TIPOEKTHI, OLIEHWBaTh WAEeU C TO3ULMU HOBU3HBI,
OpUIMHAIbHOCTH, TTPAKTUYECKON 3HAUMMOCTH;

OCYLLECTB/ISITh MO3UTUBHOE CTpaTerMueckoe IIOBeZileHWe B pa3/InYHbIX
CUTyallUsiX, TIPOSIBASATH  TBOPUECTBO U  BooOpakeHue,  ObITh
VHULIMAaTUBHBIM.

Pery/isaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILeCTBJ/IATb ~ [103HABATE/IbHYIO  J1eSiTe/IbHOCTb B
obnmacti ¢GU3NKKM U aCTPOHOMUMU, BBISBSATH TPOOTEMbI, CTaBUTh U
dbopMypoBaTh COGCTBEHHBIE 3a/1aul;

CaMOCTOSITe/TbHO COCTaBJIATh TJIaH PellleHus] paCUETHBIX M KaueCTBeHHbIX
3ajlay, TUIaH BBITTOJTHEHUSI TIPAKTUUECKOW pabOThl C YUETOM MMEROIIUXCS
PecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPe/IIOUTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyaL[UsIM;

paclMpsiTb ~paMKM  yueOHOro TmpejMeTa Ha OCHOBe  JIMUHBIX
TIpeiNIOYTeHNH;

JleflaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTb ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pelleHue;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

crocoO6cTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBJIEHHIO SPYAULIMM B 00s1aCcTH
(bU3MKH, TIOCTOSIHHO TOBBIIIATHE CBOM 00pa30BaTe/bHBIA W KYJ/IbTYPHBINA
YPOBEHb.

CaMOKOHTPO/Ib, SMOLMIOHA/IbHBIM UHTE//IeKT:



[laBaTh OLIeHKY HOBBbIM CUTYaL[1sIM, BHOCUTb KOPPEKTUBBI B [1€SITE/IbHOCTD,
OLIeHMBAaTb COOTBETCTBUE Pe3y/bTaTOB LeJIsIM;

B/aZIeTh HaBbIKAMU T[0O3HABaTelbHOU pedieKCMA KaK OCO3HaHUS
COBepLIAeMbIX JI€MCTBUM M MBIC/IUTE/BHBIX MMPOLIECCOB, UX Pe3y/bTaTOB U
OCHOBAHUI;

WCMO/Mb30BaTh MpUéMbI pedieKCUd s OLeHKM CUTyaluM, BblOOpa
BEPHOT0 pPeLLeHHs;

yMEThb OL€eHMBAaThb DUCKA M CBOEBPEMEHHO MNPUHUMAaTh pelleHusl M0 X
CHWKEHHUIO;

NIPUHMMAaTh MOTHBBI U apryMeHTbl JpPYrMX IpU aHaau3e pe3y/bTaToB
JesiTeNIbHOCTY;

TIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

NPUHMMAaTh MOTHBBI U apryMeHTbl JPYTMX IPU aHaau3e pe3y/bTaToB
[esITeJIbHOCTY;

TpU3HaBaTh CBOE TIPABO Y MPaBO /IPYTUX Ha OLLIMOKHU.

B mporjecce moCTWKeHHsI JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHHWs TPOTPaMMbI TI0
bu3MKe [ YpOBHSA CpeAHero oOmero o0pa3oBaHUsA Y  O0yYaroI[uXCs

COBepIIIeHCTBYeTCS 9MOL[MOHATbHBIN VHTEeJI/IeKT, TIpe/IToJIararoIuii
c(hOpMHPOBAaHHOCTb:
e (CaMOCO3HaHWs,  BK/IOUAIOIIEr0  CIIOCOOHOCTb ~ TIOHUMAaTb  CBO@

IMOLIMOHA/ILHOE COCTOSTHUE, BUJIETh HallpaB/IeHUs Pa3BUTHSI COOCTBEeHHOMN
9MOLIMOHAILHOM cepbl, ObITH YBEPEHHBIM B cebe;

camopery/MpoBaHUsl, BK/IIOUAIOIEro CaMOKOHTPOJIb, yMeHUe MPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHWe, CIIOCOOHOCTh a/lalTUPOBAThCSA K
IMOLIMOHA/ILHBIM U3MEHEHUSIM U TIPOSIB/ISATh TUOKOCTh, ObITh OTKPBITHIM
HOBOMY;

BHYTPEHHe MOTMBAaLMW, BK/IIOUAIOLLel CTPeMJIEHHE K OCTYIKEHUIO LeN
U yCIiexy, ONTUMHU3M, UHULIMAaTUBHOCTb, YMeHUe /1eliCTBOBaTh, UCXO/s U3
CBOUX BO3MOXXHOCTEH;

IMIATUM, BK/IIOUAKOL[el CMOCOOHOCTh TIOHMMAaTh  SMOILMOHATbHOE
COCTOSIHWE [pYTUX, YUWUThIBaTh €ro TIpU OCYIeCTB/IeHUM 0O0lieHus,
CIOCOOHOCTE K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMANbHBIX  HABBIKOB, BK/IIOUAIOIIMX CIOCOOHOCTH  BBICTpaWBaTh
OTHOILIEHHSI C JPYTUMHU JIFOAbMH, 3a00TUTBHCS, TIPOSIB/IATE WHTEpPeC |
pa3speliaTb KOHQIUKTBHI.

IMTPEAMETHBIE PE3YJIBTATHI



K konily obyuenuss B 10 k1acce TipeMeTHBbIe pe3yJ/bTaThl Ha yI/iybaéHHOM
yYPOBHE /I0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUarOIIUXCSl YMEHHUM:

MOHMMAaTh pPOJib  (U3UKA B  SKOHOMUUECKOH, TeXHOJIOTMYEeCKOU,
5KOJIOTUYECKOW, COLMaJbHOM W 3THUYEeCKOW cdepax JesTeJbHOCTH
yesioBeKa, POJIb U MeCTO ()M3UKK B COBPEMEHHOU HayuHOUM KapTUHe MUDa,
3HaueHWe OIMCaTebHOM, CHUCTEeMaTHU3UPYIOIel, OOBICHUTE/NLHON U
MPOTHOCTUYECKOW  (PYHKIMM  (U3MYECKOM TeOopuM —  MeXaHHUKH,
MOJIEKYJIIPHOU (PM3WKM U TePMOJWHAMHKH, PO/b (PU3UUECKOW TeOpHH B
dhopMHpOBaHUH Tpe/ICTaBleHUH 0 pHU3MUeCcKol KapThHe MUPa;

pa3MyaTth yCJAOBUS TPHUMEHHMMOCTHM Mojeserd (U3Nueckux Ten U
TIpolleccoB (sIBJIeHWI): WHepIManbHas CHUCTeMa OTCYéTa, abCOIOTHO
TBEpZIOE TeN0, MaTepyajbHasi TOYKa, DPABHOYCKODEHHOE [BWXXEHHe,
cBOOOAHOE TMajeHue, abCOMIOTHO ympyras aedopmaiys, abCOJIOTHO
yrpyroe v abCOJ/IFOTHO HEYTIPYroe CTOJIKHOBEHHs, MO/Ie/TH Ta3a, KUAKOCTU
Y TBEPAOro (KpUCTa/J/IMYecKOro) Tesa, UeaabHbIM Ta3, TOUEUYHbIA 3aps/,
OZIHOPOJHOE 3/IeKTPUYECKOe M0JIe;

pa3muuaTh yC/I0BUS (TpaHUIlbl, 00/1aCTH) MPUMEHHUMOCTHA (PU3NUECKUX
3aKOHOB, TIOHMMaTh BCeoOIluii xapakTep (yHAaMeHTalbHBIX 3aKOHOB U
OrpaHUYeHHOCTh MCII0/Ib30BaHMs YAaCTHBIX 3aKOHOB;

aHa/M3UpOBaTh U OOBSICHATH MeXaHWUeCKrWe TIpOLlecChl U SIBJIEHUS,
WCTI0/1b3YysI OCHOBHbIE TI0JIOXKEHUSI ¥ 3aKOHbI MeXaHUKU (OTHOCUTEbHOCTh
MeXaHUYeCcKoro ABWXeHUs, (GOpMy/bl KMHEMaTUKU PaBHOYCKOPEHHOIO
JBWDKeHUs], TipeoOpa3oBaHusi ['anusiesi AJii CKOPOCTU U TepeMellleHus],
3akOHbl HBIOTOHA, TIpUHLMIT OTHOCUTe/JBbHOCTUM ['anunes, 3aKOH
BCEMUPHOT'0 TATOTEeHUs], 3aKOHbI COXPaHEeHUs] UMITy/IbCa U MeXaHUUeCKOu
SHEepPrUH, CBs3b PAabOTHI CWIbI C MU3MeHEeHHWeM MeXaHW4eCKOW SHepruw,
yCJIOBUSL paBHOBECHs TBEpPAOro Teja), NPU STOM HCIOIb30BaTh
MaTeMaTh4yeckKoe  BbIpaKeHHe 3aKOHOB, yKas3bIBaTh yCJIOBUS
TIPUMEHUMOCTH (PU3NUYeCKUX 3aKOHOB: TIpeoOpa3oBaHuii ['anmuies, BTOporo
U TpeTbero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUs WMITYyJbCa U
MeXaHWYeCKOW SHepruM, 3aKOHa BCEMUPHOTO TSATOTEHUS;

aHaJIM3UPOBaTh U OOBSICHATH TEIIOBbIE MPOLIECCHI U SIBJIEHUS, UCTIOJb3YS
ocHoBHbIe TmI0/I0KeHUsT MKT u 3akoHbI MOJEKY/ISpHOW (U3UKU U
TePMO/JIMHaMUKK (CBsA3b [laB/ieHUsI W/eaJbHOTO ras3a Co CpejHeH
KWHETUYeCKOW SHepruer TeryIoBOTO [BW)KEHUSI M KOHILIeHTpallell ero
MOJIeKYJI, CBSI3b TeMIlepaTypbl BellleCTBa CO CpeJHel KWUHeTUUeCKOU
JHepruel TeryioBOro ABW)KEHUSI ero YaCTUll, CBSI3b JaBJeHUsT U/leaIbHOTO
raza C KOHL[eHTpalMel MOJIEKYJl W €ero TeMIlepaTypoH, YypaBHEHHe
MenpeneeBa—KnaneiipoHa, mnepBbld 3aKOH TEPMOJWHAaMHKH, 3aKOH



COXpaHeHUs] SHePruM B TEIUIOBBIX MpOLeccax), MPU 3TOM MCIIOIb30BaTh
MareMaTuyeckoe BbIpa)KeHue 3aKOHOB, YKa3bIBaThb yCJIOBUSA
TIPUMEHUMOCTH YpaBHeHUsI MeHzeneeBa—KiianenpoHa;

aHA/IM3UPOBaTh U OOBSCHATH 3JIEKTPUUECKHe SIBJIEHHUS, WCIOb3ys
OCHOBHBIE TIOJIO’KEHUS] M 3aKOHBI 3JIEKTPOJWHAMUKM (3aKOH COXPaHEHUs!
3JIeKTPUYECKOro 3aps/a, 3aKOH KynoHa, MOTeHLMa/IbHOCTh
3/IeKTPOCTaTUUYECKOr0 TI0Ji, TIPUHLUII CYIepro3UL[UU JIeKTPUUeCKUX
roJsieu, TIpU 3TOM yKa3bIBasi YCJOBUS MPUMEHUMOCTU 3akoHa KyJsioHa, a
TakKe IPaKTUUeCKW Ba)KHble COOTHOLUIEHWs: 3aKOHbl Oma /i ydacTKa
Lend M JJI1 3aMKHYTOM SJIeKTPUUeCKOM Lenu, 3akoH [Dxoyns—/leHua,
nipaBuia Kupxrodga, 3akonsl @apajest A1 3/1eKTp0oJIn3a);

ONUCHIBaTh (PU3MUeCKre TIPOLIeCChl U SIBJIEHHUS, WCMOJIb3ysl BeTUYUHBI:
riepemelljeHle, CKOPOCTb, YCKOpeHUe, UMITYJIbC Tejla U CUCTeMbI TeJl, CUJIa,
MOMEHT CW/bl, JaBjieHue, TIIOTeHL|MajJibHasl »>Heprus, KUHeThuecKas
JHeprusi, MexaHuueckasi SHeprus, paboTa CHUbl, 1[eHTPOCTPEMHUTEeIbHOEe
YCKOpeHUue, Cujla TsSKeCTH, Cula YIPYrocTH, Cula TPeHUs, MOILLHOCTS,
Heprusi B3aUMOJENUCTBUsA Tefma C 3emiéli BOMM3M €€ TIOBEPXHOCTH,
SHeprusi ynpyrod JgedopMaliiv TPY>XWHbI, KOJWUECTBO TeIUIOTHI,
abcosroTHasE TeMmIiepaTypa Tesa, paboTta B TepMOAWHAMHKe, BHYTPeHHSIS
SHeprusi WufiealbHOTO OJHOATOMHOrO rasa, paboTa W/eajbHOTO rasa,
OTHOCHUTE/IbHAs BJIa)XHOCTb Bo3Ayxa, KII[ wugeanbHOro TersioBOroO
JIBUTaTeJIs; 71eKTpUYecKoe Iojie, HanpsyKEHHOCTD 3/IeKTPUUYeCKOro 10U,
HAarpsUKEHHOCTh MOJIA TOYEYHOIr'o 3apsfa WA 3apsUKeHHOro liapa B
BaKyyme W B [U3JIeKTpUKe, MOTeHLMaa 3JIeKTPOCTaTUUEeCKOro MOJs,
pa3sHOCTb  TIOTEeHL[MAaJIOB,  SJIGKTPOABWXKYLLAss  CWla, CWla  TOKa,
HarpspkeHwe, MOLIHOCTb TOKa, 3JIeKTpUYeckass EMKOCTb IIJIOCKOro
KOH/IeHcaTopa, COIpPOTHBJ/IeHMEe ydyacTKa Liery C [0C/Ie[0BaTe/IbHbIM U
Trapasiie/ibHbIM COeIMHeHWeM pe3UCTOpPOB, SHeprus 3/1eKTPUYeCcKoro rnosis
KOH/IeHCAaTopa;

OOBSICHSITH ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3WYECKUX  sIBJIEHUL:
MexXaHUYeCckKoe [BWKeHue, TeIvioBOe [BWKeHHWe YacCTUL| BeleCcTBa,
TEeryioBoe paBHOBecue, OPOYHOBCKOe [BWKeHue, auddysusi, vcrapeHue,
KUIIeHUe U KOHJIeHCallys, TI/laB/ieHre U KpUCTa/yin3aLys, HarlpaBJIeHHOCTh
Tervionepesayy, 3/JeKTpU3aLys TeJl, SKBUIIOTeHL[Ma/JIbHOCTb MTOBEPXHOCTU
3apsKeHHOr0 TIPOBOJHUKA;

MPOBO/IUTH UCCJIeIOBAHUE 3aBUCUMOCTH OZHOU (DU3NUECKOU BEJIMUMHBI OT
Jpyroul C  WUCMO/Jb30BaHUEM  TIPSIMBIX  H3MepeHuM, TIpUu  3TOM
KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHMPOBaTh pe3y/bTaTbl [OTyYEHHOU
3aBUCMMOCTA (U3MUYECKUX BeIWYMH B BUJle TpapUKOB C YYETOM



abCOMIOTHBIX MOTPEITHOCTEe U3MepPeHUH, [ie/laTh BHIBO/IbI TIO pe3yJibTaTaM
YCCrieIOBaHUS;

MIPOBOIUTL KOCBEHHble u3MepeHus1 (M3UUeCKUX BeJIUYMH, TMPU ITOM
BbIOMpATh ONTHUMA/bHBIM MeTO/ U3MepeHUs], OlLeHUBAaThb a0COIOTHBIE U
OTHOCHTE/IbHbIe MOTPeLIHOCTU MPSMbIX U KOCBEHHBIX M3MepeHUl;
TIPOBO/IUTh OMBITHI TI0 MPOBEPKe Mpe/JyI0XKEeHHOW TUIoTe3bl: TJIaHUPOBAaTh
9KCTMepUMEeHT, COOUpaTh SKCIepUMeHTaIbHYI0 YCTaHOBKY, aHa/IM3MPOBaTh
MOJIyueHHble pe3y/bTaThl W Jie/laTh BBIBOJ, O CTaTyCe Ipei0)KeHHOU
TUNOTe3bl;

cobmoaTh TipaBuia 6e301acHOTO Tpy/ia MpU TIPOBeJIeHUH UCC/Iel0BaHuN
B paMKax yueOHOro 9SKCIepuMeHTa, TIpakKTMKymMa U  yueOHO-
WCC/Ie[J0BaTe/IbCKOM UM TIPOEKTHOM [1eATeNlbHOCTM C HWCI0J/Ib30BaHUEM
M3MEepUTe/IbHBIX YCTPONCTB 1 1ab0paTOpHOro 000py0BaHUS;

pellaTb pacyéTHbIE 3a@4M C $SIBHO 33/laHHOM M HESBHO 3aJaHHOU
¢dbu3nuecko Mojieslbl0: Ha OCHOBAaHUM aHa/v3a YCI0BUsS 00OCHOBBLIBAThH
BbIOOp (u3nueckold Mopenuw, OTBedarolel TpeOOBaHUSAM 3ajiauw,
NpUMEHSITb  (DOPMYJIbI, 3aKOHBbI, 3aKOHOMEPDHOCTM U  TIOCTY/aThbl
(Gr3nUecKuX TeOopyud NpU MCI0JIb30BaHUM MaTeMaTUueCKuX MeTO/I0B
pelilieHust 3a/ja4, MPOBOJUThL PACUEThl HA OCHOBAHWHY MMEIOLUXCS JaHHBIX,
aHa/M3UpOBaTh pe3y/bTaTbl U KOPPEKTHPOBATb METO/bl PpeLIeHUs C
YyU6TOM T10/Iy4eHHbIX pe3yJIbTaTOB;

pelllaTh KadeCTBeHHble 3ajaud, TpeOyroIlye TIPUMeHeHHsI 3HaHUN U3
pa3HbIX pa3ziesioB Kypca (hU3MKM, a TaKKe UHTerpalii 3HaHUW U3 JAPYrux
MpeJMEeTOB eCTeCTBEHHO-HAYYHOr'0 I1[MK/a: BbICTPAWBaTh JIOTMUECKYHO
1[eTI0UKY pacCy>k/IeHHU C OTIOPOM Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEePHOCTH
Y (busrueckue siBJIeHUs;

WCTOJIb30BaTh TeopeThuYeckrWe 3HaHUsl [/ OObSICHEeHWs OCHOBHBIX
TIPUHILUIIOB PabOThI U3MepUTe/bHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TeXHOJIOTUYECKUX MPOL[eCCOB;

TIPUBOJUTL TIpMMepbl BK/IaZla POCCUMCKMX U 3apyOeXHbIX YUEHbIX-
¢U3MKOB B pa3BUTHe HayKd, B 00BsSICHEHME TMPOLIeCCOB OKPY’Karollero
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJ/IM3UPOBaTh U OLIEHWBATh MTOC/Ie/[CTBHUSI OBITOBOM W TIPOM3BOZCTBEHHOMN
JesiTeTbHOCTU UesioBeKa, CBSI3aHHOW C (DU3MUYECKMMHU TIpoLieccamu, C
TIO3ULIUN 3KOJIOTUYeCKON 6e301acHOCTH, MpeCTaBAeH!H O paljioHaTbHOM
MIPUPO/IONIOIb30BaHMM, a TaKKe Pa3yMHOM HCIOJIb30BaHUU JOCTMXKEHUN
HayKd W TEeXHOJOTUU [jid [Ja’bHeuIlero pa3BUTHS UeJ0BeueCcKoro
o0I111eCTBa;



TIPUMEHSTb pa3/MuHble CrocoObl paboThl ¢ nHMopManmel (HU3rUeCcKoro
CoJiep)KaHusi C  HCI0JIb30BaHWEM COBPEMEHHbIX HMH(OPMAaIMOHHBIX
TeXHOJIOTHM, TIPU 3TOM MWCI0/Ib30BaThb COBpPeMeHHble MH(OpMal[OHHbIE
TEeXHOJIOTUM [IJI1 TIOWCKa, IepepabOTKu U TpeAbsiBlIeHHsT yueOHOU U
HayYHO-TIONY/ISIPHOM MH(OPMAaLU, CTPYKTYPUPOBAHUSI U UHTEpIIpeTalun
vHbOpMaliy, TIOJIyUeHHOWM U3 pa3/JWYHbIX HCTOYHUKOB, KPUTUUECKU
aHa/IM3MpoBaTh  TIOJiydyaeMyro  UWHMOpMaI[Mi0 MW OlleHWBaTh  eé
JIOCTOBEPHOCTh KaK Ha OCHOBEe WMMEIOIIUXCS 3HaHWM, TaK U Ha OCHOBE
aHa/lM3a UCTOYHWKA WHGOpMAI[UH;

TIPOSIBJISITh OpraHM3alOHHbIe u T03HaBaTe/IbHbIE yMeHUsI
CaMOCTOSITeJTLHOTO ~ TIPUOOpeTeHWs HOBBIX 3HAaHWW B TIpoliecce
BBITIO/THEHUSI TIPOEKTHBIX U yueOHO-HCC/IejoBaTe/TbCKUX pador;

paboTatb B TpyIllie C HCIOJHEHHWEM Ppa3/IMYHBIX COLMATbHBIX pOJIeH,
TJIAaHUPOBaTh paboTy TpyMiibl, pal[MOHAIBLHO pacrpefesisiTh AesTebHOCTb
B HeCTaH/J|aPTHBIX CUTYallUsiX, aZleKBaTHO OILIeHWBAaTh BKJAJ] Ka)KJOTO W3
YUaCTHUKOB TPYIIIbI B peIlleHre pacCMaTPUBaeMoi TTpoOIeMbl;

TIPOSIBJIITE MOTHBALMIO K OyayIrei mpodecCHoHaIbHON AeITeTbHOCTH 110
CrieLia/ibHOCTSIM (hHU3UKO-TeXHUUeCKOTo POoQuIs.

K koHily obyuenuss B 11 kaacce TipeMeTHbIe pe3yJ/bTaThl Ha yriybaéHHOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyYarOIIUXCSl YMEHHUM:

NMOHUMaTb pOAb (U3UKA B  SKOHOMHYECKOM, TEXHOJIOTMYeCcKOou,
COLIMA/IbHOM U 3TUYECKOM cepax AesTeJbHOCTH YesIoBeKa, POJib U MeCTO
(¢U3MKM B COBPEMEHHOM Hay4yHOM KapTHMHe MHpa, pPO/jb aCTPOHOMHUU B
NPAaKTUUeCKOM  [lesiTe/IbHOCTU  YesioBeKa U Jla/IbHelIleM Hay4YHO-
TeXHUYECKOM Da3BUTHH, 3HAYEHUE OMUCcaTeIbHOW, CUCTEeMaTU3HPYIOLLen,
OOBSICHUTE/ILHOW M TIPOTHOCTUYECKOW (GYHKLUUN (PU3NUeCKON Teopuu —
5/IeKTPOJJMHAMUKH, CleLyaJbHOW TeOPUM OTHOCHUTEeTbHOCTH, KBAaHTOBOM
Gbu3MKy, poab (Pu3NUeckor Teopuu B (POPMMPOBAHUU Tpe/|CTaB/IeHUM O
¢bu3nueckoi KapThHe MUpa, MecTo (hU3MUeCcKol KapTUHbI MUpa B 001ijeM
PSIly COBPEMEHHBIX eCTeCTBeHHO-HAYUHBbIX Npe/ICTaBJIeHUN O TIPUPOJE;
pa3nuuaTh YCJIOBUSI TPUMEHUMOCTH MoJeneld (U3NUecKux Ten U
NIPOLIECCOB  (sIBJIEHMI): OJHOPOJHOE 3JIeKTPUYeCKOoe U  OJHOPOJHOe
MarHUTHOe T0Jisl, TapMOHHWYecKue KojebaHusl, MaTeMaTH4eCKUM MasiTHUK,
V/lealbHbIA TIPY>KWHHBIA MasTHUK, TapMOHWYeCKVe BOJIHbI, W/eabHbIN
KosiebaTebHBIN KOHTYP, TOHKas JIMH3a, MoJiesieli aToMa, aTOMHOTO sifipa U
KBaHTOBOMW MO/Ie/IN CBeTa;

pa3nuuaTh yc/ioBuUsl (TpaHullbl, 00/1aCTH) MPUMEHUMOCTHA (PU3NYECKUX
3aKOHOB, TIOHMMaTh BCeoOIuii XapakTep (yHJaMeHTalbHbIX 3aKOHOB U
OrpPaHUYEHHOCTb MCMO/Ib30BaHUs YaCTHBIX 3aKOHOB;



aHa/IM3UPOBaTh M OOBSCHATH 37IeKTPOMAarHWTHBIE TIPOLIECCHI U SIBJIEHUS,
WCTIO/Ib3ysl OCHOBHbIE TIOJIOXKEHUSI W 3aKOHbI 3JIEKTPOAUHAMMKA U
crieLuasbHOW ~ TEOPUM  OTHOCUTE/NLHOCTM  (3aKOH  COXpaHeHus
3JIEKTPUUYECKOro 3apsza, cuna Awmmepa, cwia JlopeHua, 3akoH
3/IeKTPOMarHUTHOM ~ WHAYKUMM, TpaBuio  JleHua, cBssp  J3C
CAaMOMHJYKLIMM B 3JIeMeHTe SJ/IeKTPUYECKOM LeMid CO CKOPOCThIO
V3MEeHeHus1  CUJbl  TOKa,  IMOCTYyJaTbl  CHELUaJbHOM  TeOopUH
OTHOCUTEIbHOCTU JWHILITENHA);

aHa/IM3UPOBaTh U OOBSCHATH KBAHTOBBIE TIPOLIECCHI U SIBJIEHUS, UCTIONb3YS
TO/IO’KeHUs1  KBAaHTOBOM  (Pu3uWKu  (ypaBHeHHMe  OWHILNTeWMHa /sl
doToaddekra, mepBbIM W BTOPOM TOCTyJaThl bopa, NpUHLMI
COOTHOILLIEHUs] Heoripe/jeniéHHOCTel ['elizeHOepra, 3akOHbI COXpaHEHUS
3apsiJOBOT0 YU MaCCOBOT'O UMCE/ W SHEePIuM B si[IePHbIX peaKlUsiX, 3aKOH
pPaJM0aKTUBHOIO pacnaja);

OMNMCHIBaTh (PU3nMUecKre TIPOLIeCChl U SIBJIEHHUS, WCMOJIb3ys BeTUYWHBI:
HarpsKEHHOCTD 3/IEKTPUYECKOr0 T0JIsA, TTIOTeHLUa 3/1eKTPOCTaTUYeCKOro
MoJisl, pa3HOCTb TIOTEHLUA/IOB, 3/JeKTPOJBWKYIAs CUla, WHAYKLMS
MarHuUTHOTO TIOJil, MarHUTHbIA TMOTOK, CWia Amrepa, UHAYKTUBHOCTb,
3JIEKTPOJBIWDKYILAasi CUAa CaMOMHAYKLMM, SHEPrusi MarHWTHOTO MOJst
MPOBOJHUKA C TOKOM, PpEeJATUBUCTCKUN WMITYJIbC, TIO/Hasi SHEeprus,
9Heprusi TIOKOs CBOOOJHOM YaCTHIbl, SHEPTHUs W UMMY/IbC (OTOHa,
MacCOBO€e UMCJIO U 3apsij s/ipa, SHEePIUsi CBSI3U S/1Pa;

OOBSICHSITL ~ OCOOEHHOCTM  TIPOTeKaHusi  (U3WYECKUX  sIBJIeHUA:
3/1eKTPOMarHUTHast UHAYKLYsI, CAMOUHAYKI[YS, pe30HaHC, UHTep(hepeHLIUs
BOMH, Judpakuus, JUCTepcusi, TI0/HOe BHYTpPeHHee OTpakeHUe,
doTo3nektpuueckuii 3dhdekT (porosddekT), ambda- u Oera-pacmazbi
slep, ramma-usjiyueHve sifep, (pusuyeckyve NPUHLUMBI CHeKTPaabHOro
aHasm3a v paboThI J1a3epa;

orpejensTh HarpaB/ieHUWe WHAYKIWA MarHATHOTO MOJsi TPOBOJHUKA C
TOKOM, CUJ/Ibl AMIiepa v Cusibl JIopeH1ia;

CTpouTh U300pakeHre, CO3ZlaBaeMoe MJIOCKUM 3epKasioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATh €r0 XapaKTePUCTUKY;

TIPUMEHSITh OCHOBOTIO/Iaratolle aCTPOHOMUYECKHe TIOHSTHUSI, TeOpUU U
3aKOHBI /I/Ii  aHanu3a W O0bsCHeHUsT (PU3NYEeCKUX IIPOLIeCCOB,
MIPOUCXOJAIIMX B 3BE3JaX, B 3BE3/IHbIX CUCTEMAaX, B MeXXrajaKTHUueCKOu
cpezie; ABWKeHUs1 HeOeCHBIX TeJl, SBOJIIOLIMY 3B&3/] U BceneHHO;
MPOBO/JIUTh UCC/Ie[JOBaHMEe 3aBHUCHMOCTEN (PU3NUYECKUX BeJUUYUH C
WCIO/Ib30BaHWEM TIPSIMbIX M3MepeHWM, NpU 3TOM KOHCTPYUPOBAaTh
YCTaHOBKY, (PUKCHMpOBaTh pe3y/bTaTbl IOJIyYEHHOW 3aBUCUMOCTH



bu3nUecKux BeMUMH B BUJe TpadUKOoB C YYETOM abOCOMFOTHBIX
TOTPeIIHOCTe  W3MepeHui, [leflaTb  BBIBOABI 10  pe3ysbTaTaM
WCCITe/JOBaHMS;

TIPOBOINTh KOCBEHHbIe u3MepeHus1 (U3NUeCKUX BEeIUYWH, TMPH ITOM
BbIOMpaTh ONTUMAJBLHBIA METOJ, W3MepeHUs], OLleHWBaTh abCOMIOTHBIE U
OTHOCHTeJTbHbIE TTOTPEIIHOCTH TIPSIMBIX U KOCBEHHBIX W3MepeHUi;
TIPOBO/IUTD OTIBITHI 110 TIPOBEPKE TIPe/IOKEHHON TUITOTe3bI: IJIaHUPOBATh
9KCTIEPUMEHT, COOUpaTh SKCIIePUMEHTATbHYI0 YCTaHOBKY, aHAaTM3UPOBaTh
To/lyueHHble pe3yJ/bTaThl W JieJlaTh BBIBOJ, O CTaTyCe TIpeI0yKeHHOU
TUTIOTe3bI;

OIMMCBHIBAaTh METO/IbI TIOJTyUeHHUS HAYYHBIX aCTPOHOMHUECKUX 3HAHHUM;
cobmoaTh TIpaBWIa 6e301MacHOTO TPYy/la TIPU TIPOBEIeHUM UCC/IeI0BaHUH
B paMKax yuyeOHOro 9SKCIIepUMEHTa, TMpakKTMKymMa U  ydeOHO-
WCC/IeJOBaTe/IbCKOM U TIPOEKTHOM [leATeNTbHOCTH C HCII0J/Ib30BaHUEM
M3MepUTe/IbHBIX YCTPOWCTB U labopaTOpHOT0 000py/I0BaHNS;

pelllaTh pacuéTHble 3aJaud C $BHO 3a/laHHOM U HesSBHO 3aflaHHOMN
bu3MuecKOM MOie/ibl0: Ha OCHOBAaHWM aHalu3a YCIOBUS BbIOMpATh
dbusnueckre Mofe/id, OTBedawllyde TpeOOBaHUSAM 3aJaud, MPUMEHSITh
dopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJ/IaThl (PU3NUECKUX TEOpHI
IIPU  WCIIOMBb30BAaHUM MaTeMaTUYeCKUX METOZIOB pellleHus  3ajad,
TIPOBO/IUTH PACUéThl HA OCHOBAHUM MMEIOIIUXCS JaHHBIX, aHATM3UPOBATh
pe3yJibTaTbl U KOPPEKTHPOBATb METO/IbI PellleHUs] C YUETOM T0/TyUeHHBIX
pe3y/IbTaToB;

pelllaTh KadyeCTBEeHHbIe 3a/aud, TpeOyromue TIPUMEHeHHs 3HaHUN W3
pa3HBIX pa3/iesioB Kypca (PU3MKH, a TakKe WHTerpaliiy 3HaHUHN U3 APYTUX
TIpeIMEeTOB eCTeCTBeHHO-HAyYHOr'0 I[MK/a: BbICTPAWBATh JIOTUUECKYHO
I[ETIOUKY PacCy>KJeHUM C OTIOPOM Ha W3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
U u3MUecKre siBJIeHUS;

WCTIO/Tb30BaTh TeopeTUYecKrWe 3HaHUS [ OObSICHeHWs OCHOBHBIX
TIPUHLIUTIOB PabOoThl M3MepUTe/bHBIX MPHUOOPOB, TeXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKHX TTPOLIeCCOB;

TIPUBOJUTh TIPUMEPhI BK/IaZila POCCUMCKMX U 3apyOeXHBIX YUYEHBIX-
GU3MKOB B pa3BUTHe HayKd, B OOBsSICHEHHE TIPOIIeCCOB OKPY’KaroI[ero
MUpa, B Pa3BUTHE TeXHUKU U TEXHOJIOTH;

aHaJ/IM3UPOBATh W OLIEHUBATD ITOC/Ie/[CTBHUSI OBITOBOM M TIPOM3BOZCTBEHHOM
JesiTe/IbHOCTU  4esioBeKa, CBSI3aHHOM C (M3MUeCKUMHU TIPOI[eCCaMH, C
TIO3ULIUN SKOJIOTUUECKO 0e301acHOCTH, MPeCTaBAeHHH O paliOHaIbHOM
TIPUPO/IOTIOIb30BaHNM, a TAaKKe Pa3yMHOM HCIO/Ib30BaHUU AOCTHXKeHUN



HayKu W TEeXHOJOTWWA [y [a/bHeHlIlero pasBUTHSI 4Ye/I0BeuUeCKOro
o0111eCTBa;

TIPUMEHSITb pa3/MuHble Crocobbl paboTel ¢ MHpOpMaLuel (GrU3rUecKoro
COZilep)KaHusi C  WCI0J/Ib30BaHWEM COBPEMEHHBIX UH(OPMALMOHHBIX
TeXHOJIOTUW, TIPU 3TOM MCIO/Ib30BaThb COBPEMeHHble HWH(OPMAalOHHbIe
TEXHOJIOTUM JIJIsl TIOMCKA, IepepaboTKu U TpeJbsiBleHus yueOHOM U
HayYHO-TIOMNY/ISIPHOM MH(OPMaLUY, CTPYKTYPUPOBaHUSI U MHTepIIpeTaLyn
vHbOpMaLMy, TI0JlyUeHHOWM U3 pas3/MYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/lM3UpOBaTh  MOAy4yaemMyr MH(OpPMALMI0O M  OLleHMBaTh  eé
[IOCTOBEDHOCTh KaK Ha OCHOBe UMEIOLIMXCS 3HaHWM, TaKk M Ha OCHOBe
aHa/iM3a UCTOUYHMKA UH(POPMaLIUH;

TIPOSIBJISITh OpraHu3alOHHbIe " M03HaBaTe/bHbIE yMeHUs
CaMOCTOSITE/ILHOTO ~ TPUOOpeTeHWsT HOBbIX 3HAHMN B  Mpoliecce
BBITOJIHEHUSI IPOEKTHBIX U yueOHO-KCCrejoBaTebCKUX paboT;

paboTaTb B TpyIilie C HCIOJHEHWEM Ppa3/MyHbIX COLMAaIbHBIX pOJIeH,
TJIaHUPOBaTh PabOTy TPyMIibl, PaliMOHATBLHO PACIIPeJesisiTh [esiTe/IbHOCTh
B HECTaHJApTHbIX CUTyallUsX, a/leKBaTHO OLIEHMBATh BKJAaJ, KaXKJOro U3
YUaCTHHKOB TPYIIIbI B pPellieHre paccMaTpuBaeMoii Mpo0ieMsl;

TIPOSIBJISITH MOTHBALMIO K OyAyiiieil mpodeccuoHaabHON AeaTeTbHOCTH 110
CHeLMaTIbHOCTAM (PU3UKO-TeXHUUeCKOT0 Mpogus.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIe
No HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KoHnTpo/bHble | IIpakTHyecku
n/n NporpamMMsbI Bcero oOpa3oBare/IbHBIE
paboTbI e paboThbI
pecypchl
Pa3aen 1. HAYUYHBIN METO/] IIO3HAHUS ITIPUPO/IBI
1.1 HayuHbili MeTOZ, MO3HAHUS TIPUPOBI 6 Bubmaotexa OK
' y A PHPOA https://m.edsoo.ru/f16b68d7
Wtoro no pasgeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 Bubmiorexa OK
https://m.edsoo.ru/f16b68d7
Bbubmmoreka IIOK
2.2 furamika 10 https://m.edsoo.ru/f16b68d7
, bubmoreka LIOK
23 (Cratuka TBEpAOTO Tesa > 1 https://m.edsoo.ru/f16b68d7
bubmoreka IIOK
24 3aKOHbI COXpaHeHH!sl B MeXaHUKe 10 1 hits:/m.edsoo.ru/f16b68d7
Wroro nio pasgeny 35

Paszpen 3. MOJIEKYJ/IAPHASA ®3UKA 1 TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKY/IIPHOKUHETUUECKOUN TeOpUH 15 1 Bubmaorexa [JOK
’ y/ip p https://m.edsoo.ru/f16b68d7
b K
3.2 TepmogrHamuka. TernioBbie MalllMHbI 20 1 nbmotexa LO

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

AFPEFHTHbIe COCTOsAHMA BeleCcTBd. ®a30BbIe

bubmoreka IIOK

33 Tepexo/bl 14 https://m.edsoo.ru/f16b68d7
Wtoro no paspeny 49
Pazpgen 4. JJIEKTPOJUHAMUKA
bubmoreka IIOK
4.1 OTIeKTPHHIeCKoe rorle 24 https://m.edso0.ru/f16b68d7
. . bubmoteka LIOK
4.2 IToCTOAHHBIN 3/IEKTPUYECKUU TOK 24 https://m.edsoo.ru/f16b68d7
bubnmoreka IIOK
4.3 TOKH B pasTHUHbIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Wroro nio pasgeny 54
Pasgen 5. DU3NUYECKU ITIPAKTUKYM
. bubmoreka LIOK
>1 PUIIECKHH NIPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Wtoro no pa3peny 16
bubnmoreka IIOK
Pesepaiioe Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 K/TACC

KonuuyecTBo yacos J/IeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontponbHsble | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI paboTsI
pecypchbl
Pazpen 1. JJIEKTPOAUHAMUKA
1.1 MaruuTtHoe noJie 14 Bubmiorexa OK
https://m.edsoo.ru/39859ef1
bubmmoreka IIOK
1.2 DMEKTPOMArHHTHAS HHAY KIS 13 1 https://m.edsoo.ru/39859ef1
Wtoro no paspeny 27
Pa3pen 2. KOJIEBAHUS 1 BOJ/THBI
bubmmoreka LIOK
21 Mexanuueckuie KosiebaHust 10 https://m.edsoo.r/39859ef1
bubmmoreka IIOK
2.2 1
OIEKTPOMArHHTHLIE KoJebanus > https://m.edsoo.ru/39859ef1
23 MexaHuueckue U 3/1eKTpOMarHUTHbIe 10 1 Bubmioreka IIOK
' BOJIHBI https://m.edsoo.ru/39859ef1
bubmmoreka IIOK
24 2 1
Onriika > https://m.edsoo.ru/39859ef1
Wtoro no paspeny 60

Pa3gen 3. OCHOBBI CIIEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

3.1

OcHoBel CTO

5

1

bubmmoreka LIOK
https://m.edsoo.ru/39859ef1

Wtoro no pasgeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Paszpen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM ya/ini3m 15 Bubmiorexa [JOK
’ priyCKy/IAp M https://m.edsoo.ru/39859ef1
bubmioTeka LIOK
4.2 o 5
H3HKa aToMa https://m.edsoo.ru/39859ef1
43 ®du3MKa aTOMHOI0 fi/ipa ¥ 3/1eMeHTapHbIX 5 bubmmoreka IIOK
' YacTHL] https://m.edsoo.ru/39859ef1
Wroro nio pasgeny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHN 1 ACTPODPU3UKH

Bbubmmoreka IIOK
5.1 DneMeHTbI aCTPOHOMUM U aCTPO(U3UKU 12 https://m.edsoo0.ru/39859ef1
Wtoro no pa3peny 12
Pasaen 6. ®DU3NUYECKUMN ITIPAKTUKYM
. bubmmoreka IIOK
6.1 PusHHecKiit MPaKTHKYM 16 16 https://m.eds00.ru/39859ef1
Wtoro no pasgeny 16
Paszpen 7. OBOBIIAROIIEE ITOBTOPEHHE
CucremaTH3als ¥ 0000IIIeHMe
71 TpeMeTHOr'0 COZlepyKaHus U OIlbITa 15 Bbubmoteka IIOK
’ JesITe/TbHOCTH, TIPUOOPEeTEHHOTO MPU https://m.edsoo.ru/39859ef1
r3yyeHuu Kypca ¢usuku 10 — 11 kaccos
Wtoro no paspeny 15
PesepBHOe Bpems 10 Bubmiorexa OK

https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

170

16




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KommuecTBo yacos JJIeKTPOHHBIE
No Jdata nudpoBbIe
Tema ypoka KonTponbubie | IIpakTnuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
1 ®dusuka — pyHAaMeHTaIbHas HayKa O 1 bubmoteka LIOK
rpupoze https://m.edsoo.ru/1beef346
) HayuHbIli MeTOZ, MO3HaHUSI U METO/IbI 1 bubmoTeka LJOK
vcce[oBaHusT PU3NUeCKUX SB/IeHUMN https://m.edsoo.ru/3a7fde29
OKCITep¥MeHT U Teopus B Ipoljecce
3 HOBH&IIEI/IH TIPUPOABI pHa6nH§) ;{He U 1 bubmiorexa IOK
PHPOZEL. A https://m.edso0.ru/34c49931
9KCITIepUMEHT B (pU3LKe
4 Criocobb1 u3MepeHust HrU3UYeCKUX 1 bubnuoreka IIOK
BeJIMYUH https://m.edsoo.ru/ca2def03
AOGCoJTFOTHast U OTHOCHUTE/TbHAs
5 TMOTPELHOCTU U3MepeHu (PU3nYeCcKrx 1 Bubmiorexa [JOK
p p https://m.edsoo.ru/7f18fda3
BeJTMYMH
MopgenupoBanue B ¢pusuke. Posib u
6 MecTo (pu3uKu B HOpMHUPOBAHUN 1 bubmoreka LIOK
COBPEMEHHOU Hay4YHOM KapTHHbI MUPa, https://m.edsoo.ru/eabbded1
B [IPAaKTUYECKOH JIeSITeJIbHOCTH JTI0Zen
Mexannueckoe gsrxenue. Cucrema
7 otcyeTta. OTHOCHUTE/IbHOCTh 1 bubmoreka LIOK
MexXaHUuyecKoro gsuwxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
obpaTHas 3a/1aui MeXaHUKU
8 Paguyc-BeKTOp MaTepyasbHOM TOUKH, 1 bubmoreka LIOK



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346

€ro NMpoeKLurn Ha OCY KOOpAWHAT.

Tpaekropusi. [Tepemettienue. CKOPOCTb.

VX npoekuu Ha 0CU KOOpAMUHAT

https://m.edsoo.ru/30a108a5

PaBHOMepHOe NpsIMO/IMHEeHHOoe
IBrkenue. ['padrueckoe onucanue

bubmoreka IIOK

9 .

PaBHOMEPHOI'0 TIPIMOJIMHEHHOT O https://m.edsoo.ru/89ba7190
JIBUDKeHUsT

10 CroxxeHue nepeMelLleHA U CKOPOCTE. bubmoreka LIOK
Peluenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOe JBUKeHUe.

1 MrHoBeHHasi CKOPOCTb. Y CKOpeHue. bubmoreka LIOK
[TpssMonuHeliHOe IBUKeHue C https://m.edsoo.ru/a99549a7
TOCTOSIHHBIM YCKOpeHueM
I'padmueckoe onvcaHve

12 MPSIMOJTMHENHOTO IBMXKEHUSI C Bubmotexa OK

P A https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEeM
CBobo/Hoe T1azieHHe. Y CKopeHre

13 cBOOOAHOTO TazieHHsl. 3aBUCUMOCTh bubmiorteka LJOK
KOOp/JUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpeMeHU U UX rpapuKu

14 [Br>keHue Tesa, OPOIIEHHOTO TIO/, bubmioreka LJOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosnmHeliHoe BW>XeHUe. [IBI>KeHMe
10 OKPY’>KHOCTH. YTJ/IOBasi ¥ JIMHeWHast

15 ckopocTs. [leprog v yactora Bubmiorexa [IOK

P - HEPHOA ' https://m.eds00.ru/33196fbe
LleHTpOCTpEMHUTE/ILHOE U [10JTHOE
yCKOpeHue
16 KoHTposbHast paboTa 1o Teme bubnuoreka LIOK



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/a99549a7
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"KunemaTtuka"

https://m.edsoo.ru/1242{32e

I[TepBbiii 3ak0H HbroTOHA.
VHepuianbHble CUCTEMBI OTCUYETA.

bubmoteka LIOK

17
[IpuHLMIT OTHOCHUTE/IBHOCTH ["anuiies. https://m.edsoo.ru/5a9e4a64
HeuHepriyanbHble CUCTEMBI OTCYETa
18 Cuna. PaBHOgelCTBYOLast CUa. bubmoreka LIOK
Bropoii 3akoH HetoToHa. Macca https://m.edsoo.ru/141d3837
19 Bsaumopeiicteue Ten. TpeTuil 3aKoH bubmoreka LIOK
HeroToHa https://m.edsoo.ru/57dba505
[IpyHIMD cyneprio3yuLiuu cui. PelrieHue
20 3ap aqLIIHa 1y }II/IMEIE)HGHI/I;I 3aKOHOB bubmiorexa IOK
é P https://m.edsoo.ru/bdf997fb
HeroToHa
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBa/JIEHTHOCTb FPaBUTALIMOHHOW U bubmiorexa LIOK
. P 1 https://m.edsoo.ru/9aba2b0a
WHEepPTHOU MacChl
0 Cwuia TsKeCTy U yCKOpeHue bubmoreka IIOK
CBOOO/THOTO TIAZIeHUS https://m.edso0.ru/22757£26
JBkeHre HeOeCHBIX Te U UX
73 HCKYCCTBEHHBIX CIyTHUKOB. [lepBas bubmoteka LIOK
KOCMHYeCKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kernnepa
bubmoreka IIOK
24 Cuiia ynpyroctu. 3akoH I'yka. Bec tena
YIpY y https://m.edsoo.ru/0ae2cd84
Cuia Tpenus. IIpuposa v BUABI CUIT bubnuoreka LIOK
25 TpeHus. [IByKeHue B JKUAKOCTU U rase C https://m.edsoo.ru/1fa86499
YUETOM CHJ/IBI COIIPOTUB/IEHUS Cpe/ibl https://m.edsoo.ru/2cb29676
26 Hasnenue. I'ngpocratnueckoe bubmoteka LIOK

Jasnenuve. Cuna Apxumeja

https://m.edsoo.ru/a28aa7ad
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ABCOMOTHO TBEP/0€ TeJo. bubnuoreka IIOK
27 ITocTynaresibHOe U BpalljaTeibHOe bubnuoreka IIOK
JBUKeHUe TBeporo Teja https://m.edsoo.1ru/2b95d57e
)8 MoOMeHT CuJibl OTHOCHUTEJ/IBHO OCH bubmoreka IIOK
BpaueHus. [1neuo cusel https://m.edsoo.ru/653d3459
CrioxeHue Cul, IPUI0KEHHBIX K
79 TBepAOMY TeJsly. LleHTp TsKeCTH Tesa. bubmoreka LIOK
YcoBus paBHOBeCUs TBepJOro Tesia. https://m.edsoo.ru/9aa79a7d
Buabl paBHOBecust
bubmoreka IIOK
30 Peurervie 3a7au https://m.edsoo.ru/dc1caacQ
31 KoHTposbHast paboTa 1o teme Bbubmoteka LIOK
"[MrHamuka. CTaThKa TBepzAoro resa" https://m.edsoo.ru/9f5a574c
VMnynibC MaTepuanibHOM TOUKH,
19 CHCTeMbl MaTepua/bHbIX TOUeK. LleHTp bubmoreka LIOK
MacC CUCTeMbI MaTepUabHbIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABVKeHUU L[eHTPa MacC
VIMIynibC CUIIBI M U3MEHEeHKe UMITYJ/IbCa
33 Tes1a. 3aKOH COXpaHeHUs UMITYJ/IbCa. Bubmmoreka LIOK
https://m.edsoo.ru/13f0a221
PeakTrBHOE JIBU>KEHUE
MomMeHT umMyJ/ibca MaTepuaabHON
4 ToukU. [IpescraBieHre o coxpaHeHUH bubmiorteka LJOK
MOMEHTA MMILYyJIbCa B LIeHTPaIbHbIX https://m.edsoo.ru/d6532eb9
TOJISIX
bubmioTteka LJOK
35 Peurerie 3a7a https://m.edsoo.ru/f7706d63
36 Pabora cuibl Ha MasioM ¥ Ha KOHEUHOM bubmoteka LIOK

nepeMeiiieHuu. I'pacduueckoe

https://m.eds00.ru/913974c7
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ripeJicTaB/ieHre PabOThI CUIIBI.
MOLLHOCTB CUJIBI

KuneTtnueckas sHeprusi. TeopeMa 00

bubmoreka IIOK

37 U3MEHEeHUU KUHeTUUeCKOH SHepruu
- p https://m.edsoo.ru/9a5e2e74
MaTtepuaabHOU TOUKH
[ToTeHIManbHBIE U HEMIOTeHIUabHbIe
38 cuiel. [ToTeHinanbHas sHeprus. Bropas Bubmiorexa LIOK
) 1 pri. p https://m.edsoo.ru/554bafcc
KOCMUUEeCKasi CKOPOCTb
TpeTbst KOCMUUeCKast CKOpOCThb. CBs3b
pabOThI HETIOTEHIMATBHBIX CHJI C
39 U3MeHeHreM MeXaHWUUueCKOH SHepruu Bubmaorexa OK
p https://m.edsoo.ru/f57b4e01
CUCTeMBI TeJl. 3aKOH COXPaHeHUs!
MeXaHWUYeCKON SHepruv
Y1pyrue v HeyIpyrue CTOJIKHOBEeHUSI.
40 Y EZHEHI/IE Bey HPB;I]II/I JI1 U1eabHOMN BuGnorexa [IOK
p PHY A A https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTtponbHast paboTa o TeMe "3aKOHBI bubmioreka LJOK
COXpaHeHus B MexaHHKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe TIpe/iCTaB/IeHUM O TIPUPOJEe
bubmioreka LJOK
42 Ter1oTbl. OcHOBHEIE 1To1oykKeHuss MKT.
https://m.edsoo.ru/b0a4445f
Ouddy3usi. BpoyHOBCKOe JBUKeHHe
CrpoeHue ra3000pa3HbIX, XKUJKUX U
43 TBEpPIbIX TeJ. XapakTep ABUKeHUSI U Bubmorexa LIOK
PA L P PA https://m.edsoo.ru/c44d02e2
B3aMMO/IEMICTBUS YaCTUL] BelljeCcTBa
Macca v pa3mepsl MOJIeKy1 (aTOMOB).
44 KomuuectBo BeliectBa. [TocTosiHHas Bubmiorexa HOK
M ) https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temmeparypa. TeroBoe paBHOBecHe. bubmoreka IIOK
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[Tkana Lenbcus

https://m.edsoo0.ru/0070d493

46 Pemenne 3amau Bubmiorexa [IOK
A https://m.edsoo.ru/1531aba5
. bubmiorteka LJOK
47 N eanbHblv ra3. ['a3oBble 3aKOHBI
b https://m.edsoo.ru/1deb2367
48 YpaBHeHnne MeHieneeBa-KnanelipoHa. bubmioreka LJOK
Pertienue 3azau https://m.edsoo.ru/8d12¢328
49 Ab6comoTHast TeMriepaTtypa. 3aKoH bubmoreka IIOK
HanbToHa https://m.edsoo.ru/14e02d1f
50 M3ormporeccs! B WjealbHOM rase C Bbubmoteka LIOK
IIOCTOSIHHBIM KOJ/IMUECTBOM BelljeCTBa https://m.edsoo.ru/68878d51
['padurueckoe npescras/eHye
51 1/1501? OLIeCCOB: EBf)LTe Ma, U30X0pa Bubmorexa [JOK
POLECCOB: H30TEpMA, pa, https:/m.eds00.ru/1344327b
n3obapa
bubmoteka LIOK
2 CHOBHOe ypaBHeHre MKT
> OcroBHOe ypasHetit https:/m.eds00.ru/c8094721
bubmoreka IIOK
53 Peruienue 3azmau
A https://m.eds00.ru/10265a05
CBs13b abCOMIOTHOYM TeMIiepaTyphbl
TepMOIMHAMUUECKOU CUCTEMBI CO
54 CpeJHel KUHEeTUUeCKOM SHepruen https://m.edsoo.ru/c38af875
MOCTYNAaTe/IbHOTO TeIJIOBOTO ABMXKeHUS
€€ yacTull
ec O0o006111eHMe ¥ CHCTeMaTH3alys 3HaHUH bubmoteka LIOK
no teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8
e6 KonTtponbHas pabora o teme "OCHOBBI bubmoteka LIOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmogrHamMuyecKasi cuctema. 3alaHue bubmoTeka LJOK
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BHeILHUX ycyioBui Ajist T/ cucTeMbl.
BHelllH1e ¥ BHYTpeHHUe napaMeTphl.
[Tapametpsl T/l cucTemMbl Kak cpefHue
3HaueHHs BeJINUMH, OMUCHIBAIOIUX eé
Ha MHUKPOCKOITUUYeCKOM YPOBHe

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

HyneBoe Hauamo TepMOAMHAMUKH.

bubnuoreka IIOK
58 Camorpou3sBoJibHas penakcarus T
P P H A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mogenb njeanbHOro rasa B
59 TepMOJHMHaMUKe. Y CJIOBUS Bubmorexa [IOK
PMOA 7S https://m.eds00.1u/29355001
MPUMEHHUMOCTH 3TOW MOJeU
60 YpaBHeHnue MeHjeneeBa-KanerpoHa u bubmoreka LIOK
BbID&KEHMe /151 BHYTPeHHel SHepruun https://m.edsoo.ru/bal178d0
BripakeHue /7151 BHyTpeHHel SHepruu
61 OZJHOATOMHOI'0 UZieajbHOro rasa. bubmmoreka LIOK
KBa3ucratrueckve v HeCcTaTUYeCKue https://m.edsoo.ru/ac5cac15
TIPOLIeCCHI
OnemeHTapHas paboTa B
62 TepMOJWHAMHUKe. BorurciieHre paboThbl bubnuoreka LIOK
o rpa¢uKy rporecca Ha pV- https://m.edsoo.ru/741d5738
Jiarpamme
Terutornepeaua Kak crioco6 u3MeHeHUst
63 BHyTpeHHell s3Heprun T/l cucreMbl 6e3 Bubmmorexa [JOK
TP P https://m.edsoo.ru/3d734561
COBepIIieHHs pabOThI
64 KoHBek1jusi, TerjiornpoBOAHOCTb, bubmuoreka IIOK
U3JlyuyeHue https://m.edsoo.ru/157b54cd
65 KonnyectBo TeruioTsl. TernsioéMKoCTb Bbubmoteka LIOK

Tesia. Y ie/ibHas U MOJIsIpHast

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/5f8d38a3

TeIVI0éMKOCTH BelleCTBd. YAEJ'II:HEIH
TEeIl/IOTa CrOpdHHA TOILIMBA

66 Pacuét KosmmuecTBa TeIvioThl IIpU bubmoteka LIOK
Teruionepezaue https://m.edsoo.ru/1db5ad4e
67 [MoHsiTHe 06 asrabaTHOM TIpOIieCce. bubmoreka LIOK
[TepBbIi1 3aKOH TePMOJAUHAMUKHA https://m.edsoo.ru/d8098824
KosmuecTBO TemioThl ¥ paboTa Kak
N bubmoteka LIOK
68 Mepbl M3MeHeHUs] BHYTPeHHel SHepruu
https://m.edsoo.ru/b047alcd
T[] cuctembl
BTopoii 3aK0H TepMOIMHAMUKU /151
69 PaBHOBECHBIX ¥ HEPABHOBECHBIX bubmiorteka LJOK
ripoiieccoB. HeobpaTtumocThb https://m.edsoo.ru/c6{4f464
TPUPO/JHBIX MPOLIECCOB
70 [TpUHIUTIBI 1€MCTBUS TETITIOBBIX bubmioreka LJOK
MatuuH. KIT/1 https://m.edsoo.ru/2e945513
7 MakcumainbHoe 3Hauenure KIT. Hukn bubmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuoreka IIOK
72 Pelienue 3azau
A https://m.edsoo.ru/b3efal8b
OKOJIOTUYeCKUe aCleKThbl
7 WCII0/Tb30BaHUS TEIJIOBBIX JBUTaTesei. bubmoreka IIOK
TenioBoe 3arpsi3HeHre OKpY KatoIlen https://m.edsoo.ru/9867aaa7
cpezibl
bubnuoreka IIOK
74 Peiienue 3azau
A https://m.edsoo.ru/c8c70432
O06o00111eHMe U CHCTeMAaTH3alUs 3HaHUH
. bubnuoreka IIOK
75 o teMe "TepmoguHamuka. TerioBele

MaIIUHbI"

https://m.edsoo.ru/28d62b3f
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KoHTposnbHast paboTa 1o tTeme

bubnuoreka IIOK

76
"TepmogrHamMuKa. TersioBbie MallliHbI" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue U KOHZEHCAIHS.
77 I/Icia eII{)He Y KUTIeHHe Sv’q EJIbI-]jaH Bubmiotexa [IOK
p A https://m.edsoo.ru/6f8e6777
TeryI0Ta mapoobpa3oBaHus
HacelljeHHbIe ¥ HeHaChIIeHHbIE T1aphbl.
KauecTBeHHasi 3aBUCUMOCTD TIJIOTHOCTH
Y [laBJIeHUs1 HAaCBILLEHHOr0 T1apa OT
78 Teime aTypsbl I/IXUI-I-Ie3aBI/ICI/IMOpCTb OT Bubmmorexa [JOK
. PATYPEL https://m.edsoo.ru/f5c17d02
00BEMa HACBIILEHHOTO Mapa.
3aBUCUMOCTb TeMIlepaTypbl KUTIEHUSI OT
JlaBJIeHUs B )KUJKOCTH
79 BrnaxHocTs Bo3ayxa. AGcomoTHast U bubmoteka LIOK
OTHOCHUTE/IbHAs BJIQXKHOCTH https://m.edsoo.ru/30ebbb79
bubmoreka LIOK
80 Peluienue 3azmau
A https://m.edsoo.ru/18e95ff3
TBéppnoe Teso. Kpucranivueckue v
81 amop@Hble Tena. AHU30TPOMNUSI CBOWCTB Bubmiorexa [IOK
P ) P https://m.edsoo.ru/20a88a03
KPUCTA/IOB
[1naBneHue ¥ KpUCTaIA3aLUsl.
bubmoteka LIOK
82 Y penvHad TenuioTa riaBieHus.
https://m.edsoo.ru/6ee91e9f
Cybnmariust
edopMaLiM TBEPAOIO Tesa.
Aedopmary PA bubmoreka LJOK
83 Pactskenue u oxkarue. Casur. Moaynb
. https://m.edsoo.ru/dalaab10
FOHra. Ilpeznen ynpyrux geopmaruii
TenioBoe paciivpeHue XUAKOCTel 1
; bubnuoreka LIOK
84 TBEPABIX Te/l. AHTaDMOHU3M TeTLJIOBbIX

KojebaHui YacTHI] BellecTBa

https://m.edsoo.ru/7ba5edf?2
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a5 [Tpeobpa3oBaHue 3Hepruu B $a3oBbIX bubnuoreka IIOK
riepexozax https://m.edso00.ru/97a0672f

bubmioreka LJOK

86 YpaBHeHUe TeryioBoro banaHca

P https://m.edsoo.ru/ab1521fb
bubmiorteka LJOK

87 Perenve 3az1a

HICHEE SaAdH https://m.edsoo.ru/8ab7f40d
IToBepxXHOCTHOE HaTSKEHUeE.

a8 KanvnisipHele sByieHus. [laBieHuve 1o bubmioreka LJOK
HMCKPUBJIEHHOMW TTIOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)xupkocty. Popmya Jlamiaca
O600111eHMe U cHCTeMaTH3alus 3HaHU !

. bubmioteka LJOK
89 1o TeMe "ArperaTHble COCTOSTHUS
https://m.edsoo0.ru/0b52575c¢
BeljectBa. ®a3oBbie riepexob”
KoHTposibHast paboTa 1o Teme
90 "ArperaTHble COCTOSTHHS BeLeCTBa Bubmiorexa IOK
P | B ' https://m.edsoo.ruw/7dc2a739
®da3oBble nepexo/bl
OeKTpuU3aLys TeJl U eé TPOsIB/IeHMUS.

91 OnekTpuueckui 3apsz. JBa Buja bubmoreka LIOK
37IeKTpUYeCKUX 3apsAaoB. [IpoBoAHUKY, https://m.edsoo.ru/1aff445f
JIA3NIeKTPUKU U TIOTYTIPOBOIHUKHU
O/neMeHTapHbIN 3/1eKTPUYEeCKUH 3apsif.

92 3aK0oH coxp aHeHUs SHEKT I/II-IECKOFEHA Bubmiorexa IOK

P P https://m.edsoo.ru/f49afd24
3apsza

93 Bsaumopeiictue 3apsgoB. ToueuHble bubnmoreka LIOK
3apsafbl. 3akoH Kysona https://m.edsoo.ru/445b7746

bubmoteka LJOK

94 Permmenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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SJ'IEKTPI/I‘-IGCKOE riosie. Ero IAEIt/iCTBI/Ie Ha

bubnuoreka IIOK

95
3JIeKTpUYeCKue 3apabl https://m.edsoo.ru/05c6bfal
Harnpsok€HHOCTB 3/1eKTPAYeCKOTro TOoJIsl.

96 [Tpo6HebIii 3apsiz. JInHUM bubmoteka LIOK
HAaIpsHKEHHOCTU 37IeKTPUYEeCKOro I10JId. https://m.edsoo.ru/3dac6957
OpHopopHOe 371eKTpruYecKoe roJjie
[ToTeHI[MaNBHOCTD

97 3/1eKTPOCTaTUUeCKOro 1oJisl. Pa3HoCThb Bubmotexa IOK

P ) https://m.edso0.ru/80021447
MOTEeHL[Ma/IOB U HalMpsDKeHre
[ToTeHLManbHast 3HEPrys 3apsjia B
98 371eKT L(I)CTaTI/I‘-IECKOI\fI) rosie Il)_[gTEH van Bubmmorexa [IOK
P ) u https://m.edsoo.ru/af5fa389
3/1eKTPOCTaTHUeCKOrO IO/
CB$13b HANPSPKEHHOCTH TI0JIS U

99 a3HOCTH TTOTEHLUAIOB [JIsl Bubmotexa IOK
P o & https://m.edsoo.ru/df7a6838
3/1eKTPOCTaTAYEeCKOro MOJIst

100 [TpuHUMD CyTieprio3vuLium bubmioreka LJOK
3/7IeKTPUUeCKUX Tosei https://m.edsoo.ru/Ocfe4a6c

bubmiorteka LJOK

101 Perenvie 3aau

A https://m.edsoo.ru/5a582263

102 [Tone ToueuHoro 3apsza. [lose bubmioreka LJOK
paBHOMEPHO 3apsbKeHHOU cepbl https://m.edsoo.ru/b297b5¢3
[Tone paBHOMEPHO 3apsi’KEHHOTO 110

103 00BéMmy 111apa. [Tosie paBHOMEPHO Bubmiotexa IOK

y E ) p . p https://m.edsoo.ru/f7a665ee
3apskeHHOM 0eCKOHeYHOM MI0CKOCTH

104 [IpoBOJHUKM B 3/1eKTPOCTaTUYECKOM bubmoteka LIOK
roJjie. Y C/10BMe paBHOBeCHS 3apsi/iOB https://m.edsoo.ru/32405eab

105 [IV3/1eKTpUKY U T0JIyIIPOBOJHUKU B bubmoteka LIOK

3JIEKTPOCTaTUUYE€CKOM I10J/1€

https://m.edsoo.ru/060ebab5
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KonyeHcaTop. D/1eKTPOEMKOCTh

bubmioreka LJOK

106 .0 é
KOH/IEHCATOPA. J/IEKTPOEMKOCTL https://m.edsoo.ru/845b4£73
TIJIOCKOT 0 KOH/ZIeHcaTopa
107 [TapasienpHOe coefiHeHHe bubmoteka LIOK
KOH/IeHCaTOpOB https://m.edsoo.ru/d11e8ce?
108 ITocnemoBarenbHOE COeIMHEHWE bubmoreka LIOK
KOH/IeHCAaTOpOB https://m.edsoo.ru/1e992920
109 OHeprus 3apsKeHHOro KOHZleHcaTopa Bubmorexa LIOK
P P A P https://m.edsoo.ru/73a34{18
bubmoreka IIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
11 [IBr>KeHMe 3apsHKeHHOM YaCTHL{bI B bubmoteka LIOK
OZHOPOJHOM 3JIEKTPUUECKOM T10J1e https://m.edsoo.ru/8341d6ac
112 Pemmenue 3amau
113 O0o0061eH1e ¥ CHCTeMaTH3alys 3HaHUH bubnuoreka LIOK
10 TeMe "DJIeKTpruyeckoe mnosie" https://m.edsoo.ru/5752603f
114 KoHTposnbHast paboTa 1o tTeme bubmioreka LJOK
"DnekTprueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuia Toka. ITocTosiHHBIN TOK. Y C/IOBUSI
115 CYLL[eCTBOBAHHS TTIOCTOSHHOT'O Bubmiorexa LIOK
ym https://m.eds00.ru/233311b5
3/1eKTPUUECKOr0 TOKa
bubnuoreka IIOK
116 Nctounvku Toka. Hanpsbkenve u 31C
P A https://m.eds00.ru/0839a115
117 3akoH Oma /171 yyacTKa Lielu. bubmoreka IIOK
DJIEKTPUYECKOe COTIPOTHBJIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIPOTUBJ/IEHUS Bubmoteka LIOK

OJHOPOJAHOTIO MPOBOJHHWKA OT €r0

https://m.edsoo.ru/95fcdf51
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[AJIMHBI U TVIOIIaAW TIOTIepevyHOoro
CceueHusd

119 Y jenbHOe CONpOTUB/IEHKE BelleCTBa. bubmoreka IIOK
Permmenue 3amau https://m.edsoo.ru/437f8300
120 [TocnegoBaresibHOe, MapasiebHoe, bubmoreka LIOK
CMelLlIaHHOe CoeAMHeHUe IIPOBOJHUKOB https://m.edsoo.ru/236£7e07
11 Pacuét pa3sBeTBIEHHBIX 3/IEKTPUYECKUX Bbubmoteka LIOK
yeneil. [TpaBuna Kupxrocga https://m.edsoo.ru/1794cf37
bubmoteka LJOK
122 Peluienue 3azmau
A https://m.edsoo.ru/3881b469
193 PaboTa 371eKTpUYecKOro Toka. 3aKoH bubmoteka LIOK
xoynsa —JleHua https://m.edsoo.ru/a3605c5c¢
bubmoteka LJOK
124 Peiienue 3aza
HHEHHE SaRdd https://m.edsoo.ru/6761bf0f
MOIIHOCTB 3/71eKTPUYECKOro TOKa.
bubmoteka LJOK
125 TenioBasi MOIIIHOCTB, BbiZle/isieMasi Ha
https://m.edsoo0.ru/99750a6f
pesucrope
bub6 OK
126 Pemmenwue 3amau nomorexa I
https://m.edsoo.ru/eb72fc24
127 O/ C v BHyTpeHHee CONPOTUB/IEHYE bubnuoreka LIOK
WCTOYHUKA TOKa https://m.edsoo.ru/72d453af
128 3akoH OMa /17151 TO/THOM (3aMKHYTOM) bubmioreka LJOK
3/71eKTPUUeCKOMU LIeru https://m.edsoo.ru/221f40fb
bubmioreka LJOK
129 Perenvie 3aza
HICHEE 3R https://m.edsoo0.ru/3580b679
bubmioTteka LJOK
130 Mo1HOCTb UCTO a TOKa
HIHOCTD MCTORHHIKA TOR https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMmbikaHue bubmoteka LIOK



https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/437f8300

https://m.edsoo.ru/546f5632

132 KoHgeHcaTop B Lieru MOCTOSTHHOTO TOKa bubmmorexa LOK
7 pEN https://m.edsoo.ru/35368f3e
bubmoteka LJOK
133 Peiienue 3aza
HHEHHE SaRdd https://m.edsoo.ru/4410cef0
134 Pertienue 3a/1au 1o TeMe "TIOCTOSIHHBIN bubnuoreka LIOK
3/71eKTPUYeCKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemmenue 3azau 1o teme "TlocTOsTHHBIN bubmioreka LJOK
3/71eKTpUUecKuii Tok" https://m.edsoo.ru/744261b8
136 Pemmenue 3azau 1o teme "IlocTOsIHHBIN Bbubmioteka LIOK
3/1IeKTPAUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o0111eHMe U CUCTeMAaTH3als 3HAHUH
137 1o Teme "[TOCTOSTHHBIN 3/1IeKTPUUYECKUN Bubmotexa IOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KoHTposbHas paboTa 1o reme bubmoteka LIOK
"TTOCTOSIHHBIN 3/1eKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
OnekTpuueckasi TpOBOAUMOCTh
. bubmoTeka LJOK
139 pas/IMuHbIX BellleCTB. DJIeKTPUYECKUN
https://m.edsoo.ru/da794295
TOK B MeTassiaXx. CBepXIpoOBOJUMOCTb
OneKTpUUYeCcKuii TOK B pacTBOpax 1
140 acriaBax 3J/IeKTPOJIUTOB. 3aKOHBI bubmmorexa LIOK
P P ) https://m.edso0.ru/4b423491
®dapages 47151 3/1eKTPO/IM3a
. bubmioreka LJOK
141 ONeKTpUYeCKHH TOK B rasax. [lnasma
P https://m.eds00.ru/92d92£76
140 OneKTpUUYeCcKrii TOK B BaKyyMe. bubmioreka LJOK
BakyymHbIe TIpUOOPEI https://m.edsoo.ru/2E+160
143 ONeKTpUYeCcKri TOK B Bbubmioteka LIOK

T0JIyIPOBO/IHHKAX

https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/ab61c660
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https://m.edsoo.ru/4b423491
https://m.edsoo.ru/da794295
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/546f5632

144

[TonyripoBOfHUKOBBIE PHUOOPEI

bubmiorteka LJOK
https://m.eds00.1ru/83622200

145

®u3nyecKuii MPpakTUKyM T10 TeMe
"3MepeHure CUIbI TOKA U HATIPSDKEHUS
B Lle[X [TOCTOSTHHOT'O TOKa TMPU MOMOILU
aHaJIOrOBBIX U LIU(PPOBBIX
M3MepUTebHBIX MPUOOPOB" WiIn
"3HaKOMCTBO C LIUPPOBOI
nabopatopueti o ¢gusuke. [Tprmepbl
v3MepeHusi pU3NUeCKUX BeJTMUMH TIPU
TOMOLL[A KOMITBIOT@PHBIX JaTUUKOB"

bubmoteka LJOK
https://m.edsoo.ru/5643ea56

146

®u3nyecKuii MpakTUKyM T10 TeMe
"3yueHrie HepaBHOMEPHOI'O [IBUKeHHUs
C Le/IbI0 Ompe/ie/IeHUsI MTHOBEHHOU
CKopocCTH"

bubmiorteka LJOK
https://m.edsoo.ru/f6292f5f

147

®u3nyecKuil MPakTUKyM I10 TeMe
"3MepeHure yCKOPEHUS TIpU
MPSIMOJIMHEMTHOM PaBHOYCKOPEHHOM
JIBIDKEHUU 110 HAK/TIOHHOM TIJTIOCKOCTH"
wuny "VccriejoBaHue 3aBUCUMOCTU yTU
OT BPeMeHHU MPY PaBHOYCKOPEHHOM
JBYKEHUN"

bubmioTteka LJOK
https://m.edso0.ru/6960b6ef

148

®u3nyecKuii MpakTUKyM I10 TeMe
"V3mMepeHye YCKOPeHHsI CBOOOTHOTO
nageHust”" wim "Vi3yueHue qBUKEHUS
Tesa, OpOIIIeHHOT0 TOPHU30HTAIBHO"

bubmioreka LJOK
https://m.edsoo.ru/d1ea2402

149

®dusnyecKuii MpakTUKyM I10 TeMe
"3yyeHre IBUKEHUS Tesa Io
OKDPY>KHOCTH C MOCTOSIHHOM 110 MOJYJTHO

bubmiorteka LJOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/f6292f5f
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https://m.edsoo.ru/83622200

ckopocTeio" v "Uccnenosanuve
3aBHCUMOCTH Tepuo/ia obpaltieHust
KOHWUYeCKOr0 MasiTHUKA OT ero
rapaMmeTpoB"

150

®dusnyecKuii NpakTUKyM I10 TeMe
"VI3MepeHne paBHO/IENCTBYIOLEN CUJIbI
MIpU JIBV>KeHUM OpyCKa 10 HaK/IOHHOM
riockocTu" unu "lIpoBepka rumnoressbl 0
He3aBHCHMOCTU BpeMEeHH [IBKeHUsI
OpycKa 1o HaKJIOHHOM TJIOCKOCTH Ha
3aZlaHHOe PacCTOsiHKE OT ero Macchl"

bubmioreka LJOK
https://m.edsoo.ru/0b34db84
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®u3nUeCcKuil NpakTUKYM T10 TeMe
"NccenoBanue 3aBUCUMOCTU CHJT
YIIPYTOCTU, BO3HUKAIOIUX B TIPY>KUHE U
pe3nuHOBOM 00pa3iie, OT UX
nedopmaruu" win "M3yueHue
JIBIDKEHUs] CUCTeMBbI TeJl, CBSI3aHHbIX
HUTBIO, IEPeKUHYTOM yepe3 JIErKUM
610K"

bubnuoreka IIOK
https://m.edsoo.ru/b55b81al
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®u3UeCcKuil MPaKTUKYM TI0 TeMe
"V3MepeHue Ko3(uliieHTa TpeHus 110
BeJIMUMHE YTJI0BOT0 KO3 pULeHTa
3apucuMocTu Frp(N)" wiu
"NccnemoBanue IBWKeHHUSI OpycKa 1o
HaKJIOHHOM MJIOCKOCTHU C TIepeMeHHBIM
Ko3(puieHTOM TpeHus" UIu
"3yueHue [BUKeHYs IPy3a Ha Bay C
TpeHueMm"

bubmioreka LJOK
https://m.edsoo.ru/b83b1607

153

du3nuecKuil MPakTUKyM 110 TeMe

bubmiorteka LJOK



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84

"WccnenoBaHue yC/10BUM paBHOBeCHS
TBEpZOro TeJla, UMeoLLlero 0Chb
BpaujeHus" win "KoHcTpyupoBanue
KPOHIITEHHOB U PacuéT CUJ/ yIIpyrocTu"
uau "V3yueHue yCTOMUUBOCTU
TBEpZO0ro TeJla, UMeoLLero nioajib
OropsI"

https://m.edsoo.ru/4a04f4{7
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®dusnyecKuii MpakTUKyM I10 TeMe
"3MepeHue UMITy/IbCa Tesa o
TOPMO3HOMY nyTH" Wiu "M3mMepeHue
CUJIbI TATH, CKOPOCTH MOZeNN
3JIEKTPOMOOU/ISI U MOILIHOCTH CUJTBI
Taru'" wnn "CpaBHeHHe U3MeHeHUs
HMMILYJIbCA Tejla C UMITYJIbCOM CHJIbI"
win "VccrienoBaHre COXpaHeHUs
HMMITYJ/IbCa TIPU YIIPYTOM
B3auMoziencTBun" win "Vi3mepeHue
KUHETUYeCKOU SHepruu Tesa rno
TOPMO3HOMY ITyTH"

bubmiorteka LJOK
https://m.edsoo.ru/856fb28e
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du3nuecKuil NPakKTUKYM 10 TeMe
"3yueHre ©U30TepMUUYECKOT0 TIpoLiecca
(peKOMeH/I0BaHO UCII0/Ib30BaHKe
ubpoBoii 1abopaTropun)" wiu
"M3yuyeHurie M30XOPHOIO IpoLjecca" Uiu
"M3yueHue n306apHOTO mpolecca’ Wiu
"[IpoBepka ypaBHeHUs] COCTOSTHUSA"

bubmoreka LJOK
https://m.edsoo.ru/e0fe7e07

156

du3nuecKuil NPakKTUKYM 10 TeMe
"N3mepeHue yJenbHOM TerioéMKoCTH"
v "VccrieoBadue mipoljecca

bubmoteka LIOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/4a04f4f7

OCTBIBAHMs BelllecTBa'" Wiu
"UccnegoBanye aauabaTHOrO
nporecca"” nin "M3yueHue
B3aWMOCBSI3Y SHEePruu
MeKMOJIEKY/IIPHOTO B3aUMO/IENCTBUS U
TeMIlepaTypbl KATIEHUSI )KUJKOCTel"

157

®u3nuecKuil NpakTUKYM T10 TeMe
"M3yueHue 3aKOHOMepPHOCTel
WCIIapeHust KUAKoCTel" uin
"VI3MepeHue y/ie/TbHOM TeryioThl
TiaBjieHus jbaa" uin "M3yuenuve
CBOMCTB HaChIII|eHHBIX TTapoB" WU
"3mepenuie abCOMIOTHOM BIayKHOCTH
BO3/lyXa U OLIeHKa MacCChl [1apoB B
nomeleHun". Iamepenue
Ko3¢duLeHTa MOBePXHOCTHOTO
HaTsDKeHUs

bubmioreka LJOK
https://m.edsoo.ru/6bla23b5
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®u3nyecKuii MpakTUKyM I10 TeMe
"HabntoieHrie mipeBpaltieHust SHEPrUr
3apsUKeHHOI'0 KOH/IeHCaTopa B SHePIrUi0
W3/IyuyeHUs cBeToguoja" Win
"3yueHure MpOTeKaHWs TOKa B LieH,
cozlep>Kallier KOHAeHcaTop" Win
"PacripeiesieHre pasHOCTU
MOTEHL[Ma/I0B (HaMpsUKeHWs) TIpU
MOC/1e/I0BaTe/IbHOM COeIMHEHUHN
KOH/IeHCaTopoB"

bubmiorteka LJOK
https://m.edsoo.ru/ec424377

159

®u3nyecKuii MpakTUKyM T10 TeMe
"ccnenoBaHre CMeIIaHHOIO

bubmoteka LIOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5

COeIMHEeHUS Pe3UCTOPOB" UK
"3MepeHue ye/IbHOTO COTIPOTUBJIEHUS
MpoBOAHUKOB" nin "MccimenoBaHue
3aBMCUMOCTH CUJIBI TOKA OT
HaTIpsKeHUs [1J1s1 JlaMITbl HaKaJTuBaHus "

®u3nuecKuil NpakTUKYM TI0 TeMe
"HabsrojeHue 3/1eKTposm3a” uim
"3MepeHue 3apsila OJHOBAJIEHTHOT O
voHa" unu "UccnenoBaHue

bubnuoreka IIOK

160
3aBMCUMOCTHU COTIPOTUBJICHUS https://m.edsoo.ru/64b6e901
TepMOpPe3UCTOpa OT TemIlepaTypsl' Win
"CHsiTHe BOMbT-aMIepHON
XapaKTepUCTHUKHU Auoaa"
Pe3epBHbIH ypok. O0O00OIIIeHHUe U
161 CI/ICTEMaTI/leI pHﬂ :«;HaHI/H;Iu 10 TeMe Bubmorexa [JOK
H https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepBHbiil ypok. O600II[eHNe U
162 CI/ICTIe)MaTI/leI pI/I;I 3HaHI/II;u 110 TeEMe Bubmiorexa OK
H https://m.eds00.ru/3149956b
"JuHamuka"
PesepBHbIil ypok. O000IIIeHIe U
163 CI/ICTle)MaTI/IBz pI/IH 3HaHPII>’IU-I 10 Teme Bubmaorexa HOK
| B | https://m.edsoo.ru/0f3752ac
CraTuka TBepZoro tesna
PesepBHbIN ypok. OO00OLIIEHUE U
P P EH bubmoteka LIOK
164 CHCTeMaTH3aLus 3HaHUU I10 TeMe
i " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPaHeHHUs B MeXaHUKe
Pe3sepBHbiil ypok. O60611eH1e 1
165 CHCTeMaTH3al[ysl 3HaHUM 110 TemMe bubnuoreka LIOK

"OCHOBBI MOJIEKY/IIPHOKMHETHYECKON
Teopuun”

https://m.edsoo.ru/de148976



https://m.edsoo.ru/de148976
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901

Pe3epBHbIii ypok. O6001IeHE U

. bubmioreka LJOK
166 cHUCcTeMaTH3allys 3HaHUM T10 TeMe 1
https://m.edsoo.ru/Obcc77cl
"TepmogrHamMuKa. TerioBbie MallliHbI"
Pe3epBHbIi ypok. O60011IeHHe 1
167 crcTeMaTr3alys 3HaHUM 110 Teme 1 bubmoreka IIOK
"ArperatHble COCTOSIHUS BellleCTBa. https://m.edsoo.ru/59ca5c91
®da3oBsble nepexos!"”
Pe3epBHbIi ypok. O60011IeHHEe 1
168 CI/ICTIe)MaTI/IBE}II pI/IH 3HaH1/11;1u 10 TemMe 1 Bubmorexa [JOK
| i | https://m.edsoo.ru/f2381c0c
OJeKTpruuecKoe 1oJie
Pe3sepBHbIil ypok. O6061IeHHE U
169 CI/ICTEMaTI/IBE}: PI/IH 3HaHI/117L1LI 10 TeMe 1 Bubmmorexa [JOK
]j . https://m.edsoo.ru/3cae6dal
"TIoCTOSTHHBIN 3/1IeKTPUYECKUN TOK"
Pe3epBHbIi ypoK. O0001IIeHEe 1
P P ill " bubmoteka LIOK
170 cUCTeMaTH3aLs 3HaHu1 1o Teme ""Toku 1
R https://m.edsoo.ru/cc7681d4
B pas/IMYHbIX Cpejax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOI'PAMME



https://m.edsoo.ru/cc7681d4
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11 K/TACC

KoiuuyecTBo yacoB JJ/IeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka KonTponbubie | IIpakTnuecku A bp
n/n Bcero H3ydeHHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
B3aumopeiicTBUe MOCTOSTHHBIX
1 MarHuTOB U IPOBOJHUKOB C TOKOM 1 Bubmiorexa IOK
poBOA ) https://m.edsoo.ru/487a8593
MarunutHoe nosie. ['uniore3a Amriepa
BekTop MarHUTHOW UHAYKILHU.
2 ITpun pI/Il'I CyTieprnosu SIZ l\jI-IaFHI/ITHLIX 1 Bubmorexa [JOK
P VH ynep 1 . https://m.edsoo.ru/4clabccb
riosieid. JIMHUYM MarHUTHOU UHAYKLIUA
3 MaruuTtHoe 1oJie IMPOBOJHUKA C 1 bubmiorteka LJOK
TOKOM. OTIBIT DpcTea https://m.edsoo.ru/d35d5262
4 Cuia Amriepa, eé HarnpaB/ieHUe U 1 bubnuoreka IIOK
MOZYJ/1b https://m.edsoo.ru/26d9c5ba
bubmioreka LJOK
5 Perienue 3azmau 1
a https://m.edsoo.ru/a37a0c21
6 [IprmeHeHre 3akoHa Amriepa. 1 bubmuoreka IIOK
OneKTpou3MepUTe/IbHbIe TIPUOOPHI https://m.edsoo.ru/ad7718d7
Cuia JlopeHija, eé HanpaB/ieHUe U
- MoZy/b. [IBI>KeHHe 3apshKeHHON 1 bubmoTeka LIOK
YacTULBI B OAHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rose
bubmoreka IIOK
8 Perienue 3azau 1
o https://m.edsoo.ru/504e98c7
bubmioreka LJOK
9 Pabora cusbl JIopeHija 1
Pert https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/487a8593

bubmiorteka LJOK

10 P
CLieHue 3afad https://m.edso0.ru/93617bd9
MarnuTtHoe 1oJie B Bell[eCTBe.
11 ®eppoMarHeTyky, napa- u Bubmorexa [JOK
bp » 11ap https://m.edsoo.ru/30ff9608
MaMarHeTHUKU
OcHOBHBIE CBOWCTBA
12 dheppoMarHeTukoB. [IpuMeHeHue bubmmorexa [JOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTHKOB
13 Perienue 3azmau no teme "MaruuTtHoe bubmoreka IIOK
roJie" https://m.edsoo.ru/5b55¢307
14 Perienue 3azau o teme "MarsHuTtHoe bubmoteka LIOK
rose" https://m.edsoo.ru/41c4ae8a
SIBneHue 371eKTPOMarHUTHOM
15 MHAYKIUU. [T0OTOK BeKTOpa MarHUTHOM Bubmorexa [JOK
AYRHHH. P https://m.edsoo.ru/b3efalcl
VHAYKLUU
bubmoteka LIOK
16 SAC urpyKiym https://m.eds00.ru/48150bd8
17 3aKOH 3/IeKTPOMarHUTHOW UHYKLIAU bubmuoreka LIOK
Dapazes https://m.edsoo.ru/a6dec188
18 Buxpesoe snektpruueckoe nosie. Toku bubmioreka LJOK
dyko https://m.edsoo.ru/15abe140
19 S/1C MHAYKLWU B BUXKYIIUXCS bubnuoreka IIOK
MPOBOJHUKAX https://m.edsoo0.ru/0235cc02
bubmiorteka LJOK
20 Pernerine sanau https://m.edsoo.ru/4dfda618
bubmiorteka LJOK
21 Hpaswo Jlertia https://m.edsoo.ru/bbc22726
22 NupykTuBHOCTH. Kartyiiika bubmoTeka LJOK



https://m.edsoo.ru/bbc22726
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https://m.edsoo.ru/15abe140
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https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/0b58190a
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WHAYKTHBHOCTHU B LI€IH MMOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

73 Asnenne camonHaykuuu. J/1C bubmoreka IIOK
CaMOWHIYKLAU https://m.edsoo.ru/7ee60ca8
24 OHepryvsi MarHUTHOTO T10J151 KaTYLLKY C bubmoreka LIOK
TOKOM. DJIeKTPOMarHUTHOE T10J1e https://m.edsoo.ru/b3cOad11
bubmoreka LIOK
25 Peruienue 3azau
s https://m.edsoo.ru/88f69d2b
26 O06o00611eH1e ¥ CHCTeMaTH3alI[s bubmoteka LIOK
3HaHWU 10 TeMe "DJIeKTpoHaMMKa" https://m.edso0.ru/76484025
57 KonTtposnbHast pabora o Teme bubmoteka LIOK
"OnekTpogvHaMHuKa" https://m.edsoo.ru/8ae09b98
KonebatenbHas cuctema. CBoOOAHbIE
bubmioreka LJOK
28 KonebaHusi. 'apMoHHUUeckue
https://m.edsoo.ru/7c1db385
KosiebaHus
79 KunemaTtuueckoe 1 JMHaMHU4yeCKoe bubmuoreka IIOK
OMnMCcaHue KoiebaTe/TbHbIX JBYKEeHUH https://m.edsoo.ru/87ce9498
OHepreThueckoe onucaHue. BeiBoz
JVMHaMUUEeCKOT0 OTHCaHUs
30 rapMOHUUECKUX KoJjieOaHUM U3 UX Bubnmorexa [JOK
P https://m.edsoo.ru/e3c99692
SHepreTUUeCKOro U KWUHeMaTHUYeCKoro
OMUCaHUs
bubmuoreka IIOK
31 Awmrutya u dasa KoebaHui
ypau ¢ https://m.edsoo.ru/7a0c439a
32 [Tepuog 1 yacToTa KoJyieOaHMA. bubmioreka LJOK

[Tepro MasbIx CBOOOAHBIX
KOJieOaHUI MaTeMaTUuyeCcKoro
MasiTHUKA. ITepro/; cBOOOAHbBIX

https://m.edsoo.ru/e0399319
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KosiebaHUM MPY>KUHHOTO MasiTHUKA

13 3aTyxaroiue KojaebaHus. bubmoreka IIOK
BeiHyX/1eHHbIe KosiebaHus1. Pe3oHaHC https://m.edsoo.ru/72e93d09

bubmoreka IIOK

34 ABTOKOIEOaHUSA

https://m.edsoo.ru/6add2644
bubnuoreka IIOK

35 Perienue 3azau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
Ypok-kKoH(pepeHLua "MexaHuueckue
36 K(f)ﬂeﬁaHI/I;Ib BpM :)IKEIJII:HI:IX Bubmmorexa [JOK
?f https://m.edsoo.ru/8ef587be
VHCTpYMeHTax
O06o006111eHMe ¥ cUCTeMaTH3al[Us
37 3HaHW Mo TeMe "MexaHUUeCcKue Bubmiorexa [IOK
https://m.edsoo.ru/eb84182f
KosiebaHus"

18 DJIeKTPOMarHUTHBIE Kojie0aHusl. bubmoteka LIOK
KosnebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmysa TomcoHa. CBSI3b aMIUTUTYbI

39 3a i E}l] KOH/IeHCaTopa C aMIlIUT oy; Bubmiorexa [IOK

PAA A P A https://m.edsoo.ru/093f9af1
CHJTBI TOKA B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHeHus SHepruu B Bbubmoteka LIOK
u/leasibHOM KosiebaTeibHOM KOHType https://m.edsoo.ru/d1e2d543
3aryxaroljye 371eKTpOMarHuTHhIe

41 KOJIZﬁaHI/IIJjI BeiH pEHHbIe bubmorexa IOK

) YA https://m.eds00.ru/5e668619
3/IeKTPOMarHUTHbIE KojieOaHUs
[TepemMeHHbIM TOK. Pe3ncTop u
42 KOH/IeHCAaTop B LielU epeMeHHOro bubmorexa LIOK
& PER P https:/m.eds00.ru/84836152
TOKa
43 KaTty1ka MHAYKTUBHOCTH B LeMH bubmioreka LJOK



https://m.edsoo.ru/84836152
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09

rnepeMeHHOro ToOKda

https://m.edsoo.ru/cfa307af

3akoH OMa /17151 5/1eKTpUUeCKOM Liernu

bubmoreka IIOK

44
TepeMeHHOT 0 TOKa https://m.edsoo.ru/8bae38e6
MOoILHOCTb IepeMeHHOr0 TOKa.
45 AMIIUTYTHOE U TeUCTBYIOIlee Bubmorexa LIOK
YA A yrom https://m.edsoo.ru/lcac6c4c
3HaueHue CUJIbI TOKA U HalpsDKeHUsI
46 Pe3oHaHC B 3/IEKTpUUECKOH Lelu Bubmorexa LIOK
p I https://m.edsoo.ru/087506df
bubmoreka IIOK
47 Pemnienuie 3amau
aA https://m.edsoo.ru/al16836a4
W neanbHb TpaHCchopMaTop.
48 HAOI/BBO CTBE ne(be paqa I/Ip Bubmiorexa LIOK
p a » TIEPEA » https://m.edsoo.ru/f97418ae
notpebieHre 37IeKTPUUECKOUN SHEPTUU
OKOJIoThYeCcKre pucKy rpu
IIPOU3BO/ICTBE 3JIeKTPOSHEPrUU.
49 KP JIbT f’; I/ICHOJILBO]SaHI/IHP Brbmiorexa LIOK
Y/BTYP . https://m.edsoo.ru/a6f74d93
3/1eKTPO3HEPTUM B TOBCEHEBHOM
SKU3HU
bubmoreka IIOK
50 Pemienuie 3amau
an https://m.edsoo.ru/ee6677ed
bubmoreka IIOK
51 Pemnienuie 3amau
aA https://m.edsoo.ru/7cab59f8
OG6o011ieHNEe ¥ CUCTeMAaTH3alUst
52 3HaHUM 110 TeMe "' DIeKTPOMAaTrHUTHEIe Bubmorexa LIOK
! P https:/m.eds00.ru/401024a9
KoJ1e0aHus
53 MexaHuyecKkye BOJIHBI. bubmoteka LIOK
XapakTepuCTUKU MeXaHUUeCKUX BOTH https://m.edsoo.ru/a58e109f
54 CBoliCTBa MeEXaHUUECKUX BOJIH bubmoreka LIOK



https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/401024a9
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa Bubmmorexa [JOK
yK. APaKTep y https://m.edso0.ru/138b6£09
56 WudpasByk u yapTpassyk. LllymoBoe bubmioreka LJOK
3arpsi3HeHue OKpYy Katollel cpe/ibl https://m.edsoo.ru/7380038f
bubmiorteka LJOK
57 Pewenue 3azma
HICHHE 3831 https://m.edsoo.ru/cfd918bf
=g OJ/IeKTPOMarHUTHbIE BOJTHBI. bubmiorteka LJOK
N3nyueHne 3/1eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 3/IeKTPOMarHUTHBIX BOJIH. bubmoreka IIOK
CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[ITkana 3/1eKTpOMarHUTHBIX BOJIH.
60 IIpyMeHeHe 3/1eKTPOMarHUTHBIX Bubmuorexa [IOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHLMIIBI paiOCBA3U U
61 TesieBUZieHYs. Paaguoiokanys. bubmoreka LIOK
ONeKTPOMarHUTHOe 3arpsi3HeHue https://m.edsoo.ru/9f96£1£8
OKpY’Karolller cpefibl
62 KonTtposnrHast pabora o Teme Bbubmoteka LIOK
"Kosebanust 1 BOTHBI" https://m.edsoo.ru/4£f7985a0
63 CBeT. 3aKOH NIPSIMOJIMHEMHOT O bubmioreka LJOK
pacrnpocTpaHeHus1 CBeTa https://m.edsoo.ru/f9566406
PelieHue 3a/1au Ha MpUMeHeHHe
64 3aKOHa MPSIMOJIMHEMHOT O bubmotexa LIOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue cBeta. [110ckoe 3epkario. bubmoreka IIOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpenomnenue cBeta. AGCOMIOTHBIN U Bbubmoteka LIOK



https://m.edsoo.ru/a005d2bb
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OTHOCUTEJIbHBIN MTOKa3aTesb
nipesiomsieHus1. [loiHOe BHyTpeHHee
oTpaxeHue. I[IpefiebHbIN yron
TM0JIHOTO BHYTPEHHEr0 OTPayKeHUsI

https://m.edsoo.ru/bc2e55cd

Perienue 3a444 Ha [IDUMEHEHNE

bubnuoreka IIOK

67 3aKOHOB OTPA’KeHUs U IPeIOMJIEHUST
p P https://m.edsoo.ru/49d830a9
cBeTa
Xop nyuel B npusMme. /lucriepcus
68 cBeta. ClIOXKHBIN cocTaB Oesioro ceeta Bubmaorexa HOK
) ) https://m.edsoo.ru/d8elc3be
et
69 JIvH3b1. DOKYCHOE pacCTOosIHUe U bubmoreka LIOK
OITUYeCKasi CUJa JIMH3bI https://m.edso0.ru/60441359
70 [MocTpoeHne n300paykeHNI B IMH3aX U bubmoteka LIOK
UX CUCTeMax. YBeJIM4eHUe JIMH3bI https://m.edsoo.ru/bb53b1d5
Pelienue 3a1au Ha MocTpoeHue
71 U300paykeHUH, MoIyyaeMbIX C Bubmmorexa [JOK
p ’ y https://m.edsoo.ru/5a868f09
MOMOLBIO JTUH3
bubmiorteka LJOK
72 I'na3 Kak onTuueckass CUCTeMa
https://m.edsoo.ru/ecd480a2
Pernenue 3agau. Ilpenenbl
73 I I/IMEHI/IM(?I(:?LTI/I recP))M’Ee[T NueCcKoi Bubmmorexa [JOK
p p https://m.edsoo.ru/cd174a10
ONTUKU
74 CKOpOCTb CBeTa ¥ MeTO/Ibl ee bubmoteka LIOK
H“3MepeHus https://m.edsoo.ru/f32aab06
bubnuoreka IIOK
75 WCIIepCUsi CBeTa
A p https://m.edsoo.ru/lel6cc6e
Bubnuoreka IJOK
76 NurepdepeHiys cBeTa 4

https://m.edsoo.ru/5fc0c638
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KOFGPEHTHBIE HWCTOYHUKU. Y C/TIOBUS

bubmioreka LJOK

77 HAOIOAHHS MAKCHMYMOB https://m.edso0.ru/c6416d48
MHUHUMYMOB
bubmioreka LJOK
78 Peitteriie sazas httDs://m.edsocI)_Fru/BOG1de2b
79| Mnweriere wepepesy s et
bubmmoreka LIOK
80 flnppaxus csera httDs://m.edSO(])_.lru/ 12ed04b5
81 IudpakijyoHHas peléTka. Y c10Bue bubmoteka LIOK
HabJTF0/IeHUs T/IaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubmuoreka LIOK
82 Peuerie 3a7ad httDs://m.edSO(])_.lru/d58c411a
83 ITonepeyHOCTHL CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonspu3sarys ceeta https://m.edsoo.ru/e9890fe9
bubnuoreka LIOK
84 Peueriie 3a7ad httDs://m.edsoc])_.lru/c56c8158
85 CaeToBbIe sIB/IeHUS B IPUPOJe Bubmiotexa OK
https://m.edsoo.ru/0b36363d
86 O0o00611IeH1e ¥ CUCTeMaTH3al[s bubmoreka LIOK
3HaHuM No Teme "OnTHKa" https://m.edsoo.ru/8a14748b
87 KonTtposnrHast pabora no Teme bubmiorteka LJOK
«Ornrtuka» https://m.edsoo.ru/82315dd4
['paHuLIBbI TPUMEHUMOCTH
a8 K/IaCCUYeCKON MeXaHWKH. 3aKOHbI Bbubmoteka LIOK
3JIEKTPOAMHAMUKHN U TIPUHLIUTI https://m.edsoo.ru/c9bd77cb
OTHOCHUTE/IbHOCTH
89 [TocTynatel cieljuaabHOW TeOPUMN bubmioreka LJOK



https://m.edsoo.ru/c9bd77cb
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OTHOCHTE/IBHOCTH

https://m.edsoo.ru/c56f05cb

[TpocTpaHCTBEHHO-BpPEMEHHOU
uHTepBasl. [Ipeobpa3oBanus JlopeHiia.
YcnoBue NpUYMHHOCTH.

bubmoreka IIOK

90
OTHOCUTE/IBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/i/ieHre BpeMeHHU 1 COKpallleHue
JUTUHBI
91 OHeprusi U UMNyJibC PeJISTUBUCTCKON bubmoreka LIOK
YaCcTULIbI https://m.edsoo.ru/853a64fc
CBs13b MaCChI C S3HEpruen u
92 VIMITY/TbCOM Pe/ISITUBUCTCKOU UaCTHULbI Bubmorexa OK
y P HpL https://m.edsoo.ru/b6258ffa
OHeprus MoKost
93 PaBHOBeCHOe TeIyioBOe U3/yueHue Bubmmorexa [IOK
y https://m.edsoo.ru/f54035a5
bubmoreka IIOK
94 3akoH cMelreHus1 BuHa
B https://m.edsoo.ru/1c5ff752
o5 I'mnoresa M. IIiiaHka 0 KBaHTax. Bbubmoteka LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmoreka IIOK
96 OHeprus U UMITyJ/IbC (POTOHA
P yme § https://m.edsoo.ru/7fb307ec
97 ®oto3ddexT. OnbiTe A. T'. bubmoteka LIOK
CroneroBa. 3akoHbl (hoTO3PdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHHe DUHIITeWHA [/151
" " bubmoteka LIOK
98 ¢doroaddekra. "KpacHas rpaHuLa
https://m.edsoo.ru/01ef4556
dotosddekra
99 Hasnenue csera. OnbiTel I1. H. bubmioreka LJOK
JlebeneBa https://m.edsoo.ru/64b4f966
100 BoJstHOBBIE CBOMCTBA YaCTHI] bubmioTteka LJOK



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
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https://m.edsoo.ru/f59cfcec

Bosnsl e bpoiins. [JnvHa BoJHBI fie

bubmoreka LJOK

101 bpotiist 1 pasmep! 06HE}JCTH https://m.edsoo.ru/5df8baf1l
JIOKa/M3aLyy JBUXYILeNCs YaCTULIbI
102 K Ny bubmioreka LJOK
OPTYCKYIAPHO-BOMHOBOU Ay a/I3M https://m.edsoo.ru/8ccab62a
103 [Judpakius 3/1eKTPOHOB Ha bubmoteka LIOK
KpHUCTa/ly1ax https://m.edsoo.ru/30dbal8c
Crneldurka u3sMepeHui B MUKpOMHUPE.
104 C L P S P T ﬁp bubmoreka IIOK
O?THomeHHH HEOTpeAS/IEHHOCTE https://m.edsoo.ru/65783dec
[eiizeHbepra
bubmoreka IIOK
105 Pemterme rpaguieciix sazay https://m.edsoo.ru/e70195bd
, Bbubmoteka LIOK
106 Pernerine pacueTHbix 3aaau https://m.edsoo.ru/ee9b3182
KonTponbHast paboTa 1o TemMam:
107 "0 P CTOI?' K OBV CKVISDH bubnuoreka IIOK
CHOBB{, » (OPHyCKYJIAPHO- https://m.edsoo.ru/c3de891a
BOJIHOBOM JAyanusm"
OnBITHI TIO UCCJIEJOBAHUIO CTPOEHUS
108 i T i am LPT " bubmoreka IIOK
aTOMA. [ UIAHETAPHAT MOASTL aTOMa https://m.edso0.ru/312b750a
Peszepdopga
bubmoreka IIOK
109 Mocrynatsi bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CrieKTp ypoBHeu bubmoreka IIOK
SHepruu aToMa BoJopoza https://m.edsoo.ru/cf74b11a
11 CrioHTaHHOe U BBIHYKeHHOe bubmoteka LIOK
W3JIyUYeHue CcBeTa https://m.edsoo.ru/f945d85c
112 Jlazep bubmoreka LIOK
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https://m.edsoo.ru/2288a0c4

113

HykoHnHast Moziens sijpa
[eiizenbepra-MiBaHeHKo. 3apsi 1
MaccoBoe YuciIo szapa. Mi3oTonsl.
PagnoakTHBHOCTD

bubnuoreka IIOK
https://m.edsoo.ru/34ada5de

114

3aKOH paju0aKTHMBHOIO pacraza.
CBoliCTBa MOHU3UPYIOLLIETO
u3nyyeHus. Bnusiaue
PaZiIM0aKTUBHOCTH Ha >KUBbIE
opraHusMmsl. Jlosumerpus

bubnuoreka IIOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBsI3U HYKJIOHOB B sifipe.
SfnepHbie cubl. [dedeKT Macchl sifpa.
ApepHble peakuyu. HAaepHelie
peakTopsl. [IpobeMbl yripaB/isieMoro
TepMOsIZIEePHOIO CUHTe3a.
OKO0JIOTMYECKUE acCTleKThbl pa3BUTUS
s11lePHOM SHepPreTHKU

bubmuoreka IIOK
https://m.edsoo.ru/ff1758d0

116

MeTtopbl peructpaluu 1

nccieg0oBaHus 3JIEMEHTAPHBIX UdCTHL.

dyH/1aMeHTa/IbHbIe B3aUMO/IeCTBUSI.
baproHbl, Me30HBI 1 JIENTOHBI.
[MpencraBnenue o CTaHAapTHOM
Mozienu. KBapk-ritooHHast Mojie/b
a/IpOHOB

bubmuoreka IIOK
https://m.edsoo.ru/1ac08a5b

117

dusuka 3a nipefesnamMu CTaHAApTHOM
Mozieny. TémMHass MaTepusi U TEMHast
sHeprus. EquHCTBO (hr3ndeckomt
KapTHHBI MUpa

bubmoreka IIOK
https://m.edsoo.ru/c026fd37

118

OTarbl Pa3BUTHUA aCTPOHOMUH.

bubmoreka IIOK



https://m.edsoo.ru/c026fd37
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3HaueHHe dCTPOHOMHHU

https://m.edsoo.ru/ad73e145

HPI/IMeHI/IMOCTb 3dKOHOB Cl)I/IBI/IKI/I AJid
00BICHEHUS MMprupoAbl KOCMHUYECKHUX

bubmoreka IIOK

119
00beKTOB. MeTo/jbl aCTPOHOMUYECKUX https://m.edsoo.ru/39c44028
HCCileIoBaHUM
CoBpemeHHbIe OIITUYeCKue
120 TeJIeCKOIIbl, PaIiOTe/IeCKOIIbI Bubmorexa [IOK
» DAz ’ https://m.edsoo.ru/4877aale
BHeaTMoC(epHasi aCTpPOHOMHUSI
Bup 3Bé3gHoro Heba. Co3Be3qus,
121 sIpKUe 3Bé3/bl, IJIaHeThl, UX BUAUMOEe Bubmorexa [JOK
P ABL ’ a https://m.edsoo.ru/aac588eb
JIBIDKeHHe
ComnHeuyHas cructema. CoJHIIe.
bubmoteka LJOK
122 CosiHeyHasi akTUBHOCTb. VICTOUHUK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHLIa U 3BE3],
3BE3/bl, KX OCHOBHbIE
123 XapaKTepUCTUKU. [Inarpamma Bubmmorexa [JOK
., P P o P .\ https://m.edsoo.ru/42169944
CIeKTpa/bHbIM K/1aCC — CBETUMOCTD
124 3Be3/Ibl IJIaBHOM T0C/IeJ0BaTeTbHOCTU Bubmmorexa [JOK
a A https://m.edsoo.ru/b3cb766¢
BHyTpeHHee cTpoeHue 3BE3.
15 CoBpeMeHHbIe TIpe/ICTaB/IeHUs O bubmioreka LJOK
MPOUCXOXAEHUU U 3BoIIoLMU CosHIa https://m.edsoo.ru/d09da494
Y 3BE3/]. JTambl JKU3HHU 3BE3]
Mneunsbiii [Tyt — Haia ["anakTuka.
126 Turbl ranakTvk. YépHbie JbIPHI B bubmmorexa [JOK
- eP AP https://m.edsoo.ru/7cd10a0a
siipax rajaakTUK
127 Bcenennas. Paciumpenve BeenenHon. bubnuoreka LIOK

3akoH Xab66ma. Teopust Bosbiioro

https://m.edsoo.ru/3dbdf0d?2
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B3DbIBd. PenvkToBOE H3/1y4yeHue

128 MaciurabHasi cTpykTypa BcesieHHOM. bubmoreka IIOK
MertaranakTuka https://m.edsoo.ru/ce234633
bubmoreka IIOK
129 Hepernéxtbie mpobieMbl aCTPOHOMHUM
P P P https://m.edsoo.ru/d37d9ffe
dusnyecKui MpakTUKyM 10 TeMe
130 "M3mepeHue repro/ia CBOOOJHbBIX bubmoteka LIOK
KosieOaHWM HUTSIHOTO Y TIPY>KUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
du3nyeCcKui pakTUKyM 10 TeMe
131 "TIpeobpa3oBaHue YHEPIUU B Bubmiorexa [IOK
peobp I')' https://m.edsoo.ru/a28026bd
MIPY>KUHHOM MasiTHUKe
®u3nUeCKUN NPaKTUKYM T10 TeMe
"M3MepeHue moKasareJisi pesioM/IeHUs
| " bubmoteka LIOK
132 crekaa" wiu "I[lonyuenue
https://m.edsoo.ru/42569eal
M300pa>KeHHsI B CCTeMe M3 TI/IOCKOT0
3epKaJsia v JIMH3bI"
@u3nUeCKU NPaKTUKYM T10 TeMe
"WccnenoBanue 3aBUCUMOCTH
133 (hOKyCHOro pacCTOsIHUS OT BellleCcTBa Bbubmoteka LIOK
(Ha mpyMepe >XUAKUX JIUH3)" U https://m.edsoo.ru/b879fb3f
"VI3MepeHue (POKYCHOTO pacCTOSIHUS
pacceuBaroLIUX JIMH3"
duU3nyecKuil MpakTUKyM 10 TeMe
"UccnenoBanve pajyioakKTUBHOIO
" bubmoteka LJOK
134 ¢doHa ¢ ucnoab30BaHUEM [103UMeTpa

unu "V3ydeHue norJioieHys 6era-
YacTul] aJIIOMUHHEM "

https://m.edsoo.ru/c3dabe6e
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https://m.edsoo.ru/ce234633

O06o06111eHre ¥ CCTeMaTH3aLs
135 3HaHuM. Posib ¥ MecTo pU3NKK U
aCTPOHOMUH B COBPEMEHHOM HayuHOM

KapTUHe MHpa

bubnuoreka IIOK
https://m.edsoo.ru/18f19f7c

OG6o011ieHNEe ¥ CHCTeMAaTH3alUst
3HaHUM. Posb pm3nueckoil Teopuy B
(hopMUpOBaHUM Mpe/CTaB/eHUN O
136 (hr3uUecKoi KapTUHe MUpPa, MeCTO
bur3MUecKoM KapTUHBI MUpPa B 0011[eM
psily COBpEMEHHBIX eCTeCTBEHHO-

HayUHbIX NpeJiCTaB/JIeHHI O NIPUPO/ie

bubmioreka LJOK
https://m.edsoo.ru/e7d400f4

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OFPA30BATEJ/IbHOM ITPOI'PAMMBI10 K/TACC

Kopg,
MpoBepPsieMoro
pe3yJibTara

10.1

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHsSI OCHOBHOW
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMepax poJjib U MeCTO (PU3UKU B (POPMHUPOBaHUU
COBPEMEHHOU Hay4YHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TeXHUKU
Y TeXHOJIOTUM, B MPAaKTUUECKOU JeITeTbHOCTH JIF0/ler

10.2

YuuTeiBaTh TpaHULbl MPUMEHEHUs] H3Y4YeHHbIX (U3NUYECKUX MO/ieNeid:
MaTepHaJibHasi TOUKa, HHepIMabHasi CUCTeMa OTCYETa, abCOMIOTHO TBEPOe
Tes0, UZieabHbIA ra3; MoJe/u CTPOeHUsI Ta30B, )KUJKOCTeM U TBEPABIX Ter,
TOUEYHbIN 3/1IeKTPUUECKU 3apsij] — TIPU pellieHrur Gu3nYecKux 3a/1a4y

10.3

Pacrio3HaBath (hr3nuecKye siBjieHUs (MPOLeCChl) U 00BACHATH X Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIeKY/ISIPHO-KUHETUUECKOM TEOpUM CTPOEHUs
BellleCTBA M 3/MeKTPOJWHAMHKU: paBHOMEDHOE U paBHOYCKODEHHOe
TIpSIMOJIMHEMHOe /IBIKeHHWe, CBOOOJHOe TiafileHWe Tesl, [ABV)KEeHHWe TI0
OKDY’>KHOCTH, WHepLUsi, B3aumojeictue Tesn; auddysusi, OGpoyHOBCKOe
JIBIDKEHUE, CTPOeHHe XKUJKOCTeH U TBEPABbIX Tes, u3MeHeHHe 00BEMa Tes
MpU HarpeBaHuM (OX/IaXKZeHWU), TeIUIOBOe paBHOBecHe, HCIapeHue,
KOH/IeHcalysl, TylaB/ieHue, KpUCTa/UIh3alius, KureHue, BAaXKHOCTh BO3/yXa,
TMOBBIILIIEHNE /IaB/IeHUs ra3a MPU ero HarpeBaHUM B 3aKPLITOM COCY/ie, CBSI3b
MeXX/ly TlapaMeTpaMU COCTOSIHUSI ra3a B M30Ipolieccax; 3/eKTpU3alusi Tell,
B3aMMO/IEUCTBYE 3apsi/j0B

10.4

OnuckiBaTh MexaHUUeCKoe ABW)KeHUe, UCI0Jb3ysl (U3nyeckre BeTUUUHbI:
KOOpJMHaTa, MyTh, NlepeMellieHre, CKOPOCTb, YCKOPeHHe, Macca Tea, CUja,
WMITy/IbC ~Tejla, KWHeTHYeCcKasi »SHeprus, TIOoTeHLualbHas SHeprus,
MexaHuueckass paboTa, MexaHWYeCcKas MOIIHOCTb, TIPU OMMCAHUH
MPaBWIbHO TPAaKTOBaTh (M3UUECKWN CMBIC/I UCTIOb3yeMbIX BeIUUWH, WX
o003HaueHUss W e[VHUIIbI, HAaXOAWUTh (HOPMYJIbI, CBS3BIBAIOIIME [JaHHYIO
(bur3UUeCcKyro BeJIMUMHY C APYTUMH BeJTMUMHaAMU

10.5

OnuceiBaTh HU3yuyeHHble TeIJIOBble CBOMCTBA Te/l W TeIUIOBble SIBJIEHMS,
WCronb3ysl (pr3ryecKre BeJIMUMHBL: JlaB/ieHNe rasa, Temreparypa, CpefHsis
KUHeTHuecKas SHeprus Xa0TUUEeCKOro JBYDKEHUS MOJIEKY I,
CpefHeKBaJpaTUYyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYeCTBO  TeIUIOThI,
BHYTPeHHsIsI SHeprusi, pabora rasa, K03((UIMEHT T0JIe3HOTO [elCTBUS
TEIJIOBOT'O /IBUraTe/isi; MPU OMMCAHMU MPaBWIBHO TPAKTOBaTh (PU3MUECKU
CMBIC/T UCTIO/b3YeMbIX BeJIMUMH, WX 0003HAaYeHUs W eAWHUIIbI, HaXOJUThb
¢dopmy/bl, CBsi3bIBalOLME [AaHHYIO (DM3UYECKYI0 BeJMUMHY C JpPYTMMHU
Be/IMYMHaM

10.6

OrnuceiBaTh HN3y4yeHHbIe J3JIEKTpUYECKHE CBOMCTBa BelecTBa nu




3/1IeKTpUYeCcKUe siBJieHUs (TPOLIeCChl), UCIMOb3ys (PU3NYECKUe BeTUUMHBI:
3/IeKTPUYECKUM  3apsifi, 3/IeKTpUYecKoe T1oje, HafnpshKEHHOCTb OIS,
MOTeHLMas, pa3HOCTh MMOTEHLMAJIOB; MPU OMKUCAHWY MPaBUIbHO TPAKTOBaTh
¢bu3nYeCcKnii CMBICT UCIIO/Ib3YEMbIX BeJIMUMH, UX 0003HAaUeHUs U e[IUHULIbI;
yKasbiBaTb ()OpPMyJibl, CBSI3bIBAIOLMe [AHHYI0 (PU3NYECKYI0 BeIUUUHY C
JIPyTUMU BeJIMYMHAMU

10.7

aHa/MM3UpOoBaTh (r3uUecKre NpPOoLeCChl U sIBIeHUs], UCIOb3ys (hu3ndecKre
3aKOHBbl U TIPUHLMIIBL: 3aKOH BCceMupHOro Ttsarotenus, I, II u III 3akoHBI
HrbloTOHa, 3aKOH COXpaHeHHs1 MeXaHW4YeCKOW 3HepruM, 3aKOH COXpaHEeHMs
VMMITy/IbCa, TIPUHLMIT  CYINEepHo3uLUyd CWI, TIPUHLUII  paBHOIIPAaBUs
VHepLanbHbIX CUCTeM OTCUfTa; MOJIeKY/IIPHO-KUHETUYECKYH) TeOpUI0
CTPOEHMsI BelleCTBa, ra3oBble 3aKOHbI, CBfI3b CpeJHEeN KUHeTHYecKou
JHEPTryUu TETIOBOTO [BIDKEHHUSI MOJIEKY/l C abCONIOTHOM TemrepaTypou,
MepBbld 3aKOH TepPMOJWHAMMKH; 3aKOH COXpaHeHWsI 3eKTPUYecKoro
3apsifia, 3akoH KysioHa; mpu 3TOM pas3iniyaTh C/I0BeCHYH (OpPMYJIHUPOBKY
3aKOHa, ero MareMaTHUeckoe BBIpDa)KEHWe W YCI0BHUs (TpaHUIbI, 00/1aCTH)
MIPUMEHHUMOCTH

10.8

OOBSICHATL OCHOBHBbIE TIDUHLUMBI  AEWCTBUSI MallWH, TPUOOPOB W
TEXHUUECKWX  YCTPOWCTB; pa3idyaTh ycjJoBUs UX  0e30macHOro
WCII0/Ib30BaHKs1 B TIOBCE/IHEBHOM >KHU3HU

10.9

BBITIONIHATE 9KCTIEPUMEHTBI TI0 UCCIe/IoBaHUI0 (U3UUECKUX SIBJIEHUU U
TIPOLIECCOB C MCIIO/Ib30BAHKEM TPSIMBIX U KOCBEHHBIX M3MepPeHUit; PU 3TOM
dbopmynupoBathk TipobaeMy (3aauy) U TMIOTe3y yueOHOTO KCIiepUMeHTa,
cobupaTh YCTAaHOBKY W3 TIPeZJI0OKeHHOTO 000pY/J0BaHUs], MPOBOAUTE OTIBIT
1 (GOpMyMPOBaTh BHIBO/IBI

10.10

OCYLLIGCTBJIHTB npsAMbie XU KOCBEHHbIE HM3MeEDEHHUA CI)I/IBI/I‘—IECKI/IX BeJIM4YHMH,
IMMprU 3TOM BBIGI/IpaTb ONTHUMAJILHBIM CII0C00 HN3MepeHrsa KW HCII0J/Ib30BaTh
HN3BeCTHBIe METO/ibl OLI€eHKH HOFpeLHHOCTEﬁ I/I3Mep6HI/Iﬁ

10.11

UccnemoBaTh  3aBUCMMOCTU  MeXAy  (PU3NUECKUMH  BeJUUMHAMH  C
WCIO/Ib30BaHeM TIPSMbIX W3MepeHHu#; TMph 3TOM KOHCTPYyMPOBaTh
YCTaHOBKY, (UKCUpPOBAaTh  pe3y/lbTaThbl  TOAYYeHHOW  3aBUCUMOCTH
bu3MuecKUx BeJIMUMH B BUZe Tab/Mi U rpadukoB, [enaTb BBIBOABI TI0
pe3yJibTaTaM UCC/1e/l0BaHus

10.12

CobsrozaTh mipaBuia 6€30MacHOro Tpy/ia MpU MPOBeIEHUH UCC/IeJOBAHUH B
paMKax yueOHOro 3KCIepuUMeHTa, yueOHO-UCCIeI0BaTeIbCKOW M TIPOEKTHOM
JeITeIbHOCTH C  MCIIO/Ib30BaHHMEM  H3MEpPUTENbHBIX  YCTPOMCTB U
nabopaTopHOro 060py10BaHuUs

10.13

Pemmate pacuéTHble 3aaud C $IBHO 3aJaHHOW (DH3UUeCKON MOJesblo,
WCII0/1b3ys (hM3nUecKre 3aKOHbI U TPUHLIUIBI; HA OCHOBE aHa/v3a yC/I0BUS
3a/jaud BbIOMpaTh (DU3UUECKYIO MOJIe/Tb, BBIZEISATh (QU3NUECKHEe BEJTUAUUHEI
U (opMysibl, HeoOXOAWMbIE /i1 €€ peIleHus, TPOBOJAUTb PaCyeThl U
OLIeHMBAaTh PeasibHOCTh TOJIyYeHHOT0 3HaueHUsl (PU3nuecKol Be/TMUKHbI




10.14

Pemiath KaueCTBeHHbIe 3a7lauu: BBICTPAUBaTh JIOTUUeCKU
HEeNPOTHBOPEUMBYIO 1[ETIOYKY pPAacCy>KJeHWH C Oropoil Ha U3yueHHbIe
3aKOHbI, 3aKOHOMePHOCTH U (U3nuUecKre siBJeHUs

10.15

Wcnonb3oBaTe  TMpU  pellleHUM  yuyeOHBIX  3aZjau  COBpeMeHHbIe
WHPOpPMALIMOHHbIe  TEeXHOJOTMH  JJii  TIOWCKa, CTPYKTYPUPOBaHUS,
VHTeprnpeTalyd U Tpe/CTaBieHus y4yeOHOW UM  HayuHO-TIOMYJISIPHOM
vHpOpMaLMK, TIOJYYeHHOM U3 pa3/MyHbIX WCTOUHUKOB; KPUTUYECKU
aHa/IM3UPOBAaTh MOTy4YaeMyto MH(OPMaLMIO

10.16

[TpuBOAWTE TIPUMEPHI BK/IaZia POCCUHACKUX U 3apy0eKHbIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HayKu, OOBSICHEHWE TIPOL[eCCOB OKPYJKAIOILIero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Vcrosnb30BaTh TeOPeTHUYECKUE 3HAHUS MO (PU3UKe B MOBCEJHEBHOM YKM3HU
st obecrieyeHust Oe3omacHOCTM TpW  obOpaijeHWd ¢ TipubopamMul |
TeXHUUECKUMH YCTPOWCTBaMH, [JIs1 COXPAHEHUs 3[[0POBbsSI U COOJIFO/IEHUST
HOPM 3KO0JIOTHUECKOTO MOBe/IeHVsI B OKPY>Kalollel cpezie

10.18

PabotaTb B TpyIlie C BBIMOJHEHHWEM pa3WUHBIX COI[HAJBHBIX pOJIeH,
TJIaHKUPOBaTh PabOTy TPYMIIbI, paljMOHAIbHO PaCpeieiATh 0053aHHOCTH U
TIaHUPOBaTh JIeITe/IbHOCTb B HECTAHJAPTHBIX CHUTYalWsX, afleKBaTHO
OlLIEHWBAaTh BK/IQJ, Ka&KIOr0 W3 YYaCTHUKOB TPYIILI B  pelleHHe
paccMaTpuUBaeMoi MpoOIeMbI

11 KJTACC

Kop
NpoBepsieMoro
pe3y/ibTara

11.1

IIpoBepsieMbie MpeJMeTHbIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM NMPOrpaMMBbI Cpe/JHero o001ero 00pa3oBaHus

[leMOHCTPUpPOBATb Ha MpUMepax poJib U MeCcTo (GU3MKU B (OPMHUPOBAHUU
COBpPeMeHHOW HayyHOW KapTHUHBI MUPA, B Pa3BUTUM COBPEMEHHON TeXHUKHU
U TeXHOJIOTUM, B TPaKTUUeCKOW [esTe/IbHOCTH JItOJel, 11eJIOCTHOCTb U
eZIMHCTBO (hM31UeCKOo KapTUHbI MUpa

11.2

YuuTeIBaTh TpaHULbl TPUMEHEHUs] H3Y4YeHHbIX (U3NYECKUX MO/JeNei:
TOUEYHBbIN SJIEKTPUUECKUW 3apsifi, sifilepHasi MOJe/lb aToMa, HYKJ/IOHHas
MO/le/Tb aTOMHOT0 si/ipa MpU pelleHnH (pr3nuecKux 3azau

11.3

Pacro3HaBaTh u3nueckue siBjieHUs (MpoLiecchbl) ¥ 0OBACHATh UX Ha OCHOBE
3aKOHOB  3/7IeKTPOJIMHAMUKM W  KBaHTOBOW (DU3MKHU: 3JIeKTpHUUecKas
MPOBOAMMOCTh, TETUIOBOe, CBETOBOe, XMMHUeCKoe, MarHUTHOEe JeNCTBUS
TOKQ, B3aUMO/IeMCTBHe MarHUTOB, JIeKTPOMarHuTHasi MHAYKIYS, JAelCTBHe
MarHUTHOTO TIO/ST HAa TPOBOJAHMK C TOKOM U [JBWXKYILWNCS 3aps,
3/IEKTPOMarHUTHbIE KosieGaHUs u BOJIHBI, TIPSIMOJIMHEHOe
pacripocTpaHeHHWe CBeTa, OTpakeHWe, TIIpesioMJieHre, WHTepdepeHLys,
Jvdpakiys ¥ moJisspy3alius CBeTa, AMCepCcUsi cBeta, hOTO31eKTPUUeCKU




3¢ dekT (hoTo3ddeKT), cBeTOBOe AaBneHHe, BO3HUKHOBeHUEe JIMHeMUaToro
CrleKTpa  aToMa  BOJOpOJA,  ecTeCTBeHHass UM UCKYCCTBeHHas
Pa/IM0aKTUBHOCTh

11.4

OnuchiBaTh M3yueHHbIe CBOWMCTBA BelljeCTBa (3/7eKTpUUeCKUe, MarHUTHBIE,
OITHMUeCKWe, 3IeKTPUUeCKyl0 TIPOBOJUMOCTb pa3/IMYHbIX Cpefl) U
3/IeKTPOMarHuTHble — siBjieHUs  (TIpOLieCChbl),  UCIOJb3ys  (pusnueckue
Be/TMUMHBI: IeKTPUUECKUM 3apsi]], CHla TOKa, 3/IeKTpUUecKoe HarpsbKeHue,
3/IeKTpUYEeCKOe COTPOTHB/IeHHWe, Pa3HOCTh ToTeHIManoB, I/C, paborta
TOKa, WHAYKLMUS MarHUTHOrO mojsi, cuna Awmmepa, cuia JlopeHua,
VHJYKTUBHOCTb KaTyIIKH, SHEePrus 3/JeKTPUUeCKOro U MarHUTHOTO TOJieH,
Mepyo/; U YacTora KosiebaHul B KosiebaTellbHOM KOHTYpe, 3apsifi U Cuja
TOKA B TIpollecce TapMOHHUYECKUX 3eKTPOMarHMTHBIX —KosieOaHuWH,
(GoKyCcHOe pacCTossHWe U OINTHYecKas CWaa JIMH3bI; [PU  OMUCAHUU
MPaBWIbHO TPAaKTOBaTh (M3UUECKWN CMBICJI UCTO/b3yeMbIX BeIUUWH, KX
o003HaueHUss U eJUHMULIbI; yKa3biBaTb (OPMYJbI, CBS3bIBAIOIIME JIaHHYIO
(br3MUeCcKyro BeJIMUMHY C APYTMMH BeJTMUMHaAMU

11.5

OnuceiBaTh H3ydeHHble KBaHTOBble S$BJIEHUS U IIPOLIECChI, HCIO/b3Ys
(u3nyeckre BeJIMYUHBL: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBeTa, SHepPrusi U WMIIyJbC (POTOHA, MepuoJ, Iosypacrnaja,
SHeprusl CBSI3W aTOMHBIX sJiep; NpPU OMNHWCAaHUM IIPaBWIBHO TPaKTOBAThb
¢bu3rUecKuii CMbBIC/T UCTIO/Ib3yeMBIX BeJIMUMH, UX 0003HAUEHHUs U eIUHULIBI;
yKa3plBaTb ()OpMyJIbl, CBSI3bIBAlOLMe [AaHHYIO (PU3HUECKYH0 BEeJMUYMHY C
JPYTYMMH BeJIMUMHAMMU, BBIUMC/IATh 3HaUeHWe (pU3MUYeCKOi BeJTMUKHbI

11.6

AHanu3vpoBaTh pU3MUeCcKre TIPOLeCChl U sIBJIeHUs], UCTIONb3Ys (u3nueckKue
3aKOHbl W TIPUHLOMIIBL: 3akKoH OMa, 3aKOHBI TI0C/e/[0BaTe/bHOTO WU
Trapasie/IbHOTO COeAIMHeHUs TPOBOTHUKOB, 3aKOH JI>koynst — JleHIla, 3aKOH
3/IEKTPOMAarHUTHOM WHAYKIMH, 3aKOH TIPSIMOJIMHEMHOTO pacrpoCTpaHeHUs
CBeTa, 3aKOHBI OTPA’KeHUsI CBETa, 3aKOHbBI TPeJIOM/IeHHsI CBeTa, YpaBHEHHe
OuiHiTeliHa Ay porosddekTa, 3aKOH COXpaHEHHsI SHEPrUu, 3aKOH
COXpaHeHUs UMITYJIbCa, 3aKOH COXPaHEHUsI 37IeKTPUUeCKOTO 3apsijia, 3aKOH
COXpaHeHUsT MaCCOBOTO YHCJ/a, MOCTy/aThl bopa, 3aKOH pafin0aKTUBHOTO
pacrazia; MpU 3TOM pa3/idyaTh CAOBECHYI0 (GOPMYIHMPOBKY 3aKOHa, €ro
MaTeMaTHUeCKoe  BbIpaKeHWe W yCIoBUS  (TpaHUIbI,  00JacTy)
TIPUMEHUMOCTH

11.7

OrnpeseniATb  HampaB/eHWEe BeKTOpa MWHAYKLUM MAarHWTHOTO MO/
MPOBOJHUKA C TOKOM, CU/Ibl AMriepa 1 Ciibl JIopeHiia

11.8

CTpouTh ¥ ONMHUCHIBaTH HU300pakeHHe, CO3/aBaeMoe TUIOCKHM 3epKajioM,
TOHKOU JINH30U

11.9

BBITIONHATE 9KCTIEPUMEHTBI TI0 WCCIe/IoBaHUI0 (U3UUECKUX SIBJIEHUU U
TIPOLIeCCOB C UCII0/Ib30BAHUEM TIPSIMBIX M KOCBEeHHBIX U3MepeHUH; TIpU 3TOM
dbopMynupoBath npobnemy (3agauy) v rUNoTe3y yueOHOro 3KCIieprMeHTa,
cobupaTh yCTaHOBKY U3 TIPe//I0KEHHOT0 000pY/J0BaHMsI, TIPOBOJUTE OTTBIT
1 (GOpMy/IMPOBaTh BHIBO/IBI




11.10

Ocy11ecTBAATh TpsiMble U KOCBEHHbIe M3MepeHUst (U3NUeCKUX BeJUUMH;
TpU 3TOM BBIOMpATh ONTHUMAaJIbHBIA CTIOCO0 M3MepeHUs W MCII0J/Ib30BaTh
M3BeCTHbIe MeTO/Ibl OL|eHKU MOrPelHOoCTel U3MepeHUui

11.11

WccnenoBate 3aBUCMMOCTA  (DU3MUECKUX BeMUUMH C MCIO/Ib30BaHUEM
MPSIMBIX M3MEepeHUI; NP 3TOM KOHCTPYHMPOBAThb YCTaHOBKY, (PUKCHMPOBAaTh
pe3y/bTaThl TMOMYYEHHOM 3aBUCUMOCTH (PU3MUeCKUX BeJWYMH B BU/JE
TabmLl ¥ rpadUKoB, enaTh BBIBOALI 110 pe3y/ibTaTaM UCC/e/[OBaHus

11.12

Cobsrogats ipaBusia 6€30MacHOTO TPy/ia TPH MPOBe/IeHUH UCC/IeJOBaHHI B
paMKax yueOHOTO KCTieprMeHTa, yueOHO-HUCC/ieJoBaTeTbCKOM U TIPOEKTHOM
JeITeTbHOCTH € WCIIOJb30BAaHUEM  W3MEPHUTENbHBIX ~ YCTPOMCTB U
nmabopaTopHOro 060pyAOBaHMS

11.13

Pemmath pacuéTHble 3a/jauM C sIBHO 3aJjaHHOW (DH3UUeCKOW MOoJesbio,
WCI0/b3ys1 M3nuecKre 3aKOHbI U TPUHLIUIbBI; HA OCHOBE aHa/v3a yC/IOBUS
3aJjaud BbIOMpaTh (U3UUECKYIO MOJIe/Tb, BBIZEISATh (QU3UUECKUE BETAUUHBI
U (opMysibl, HeOOXOAWMBbIE /i1 €€ peIleHus, TPOBOJUTb PaCyeThl U
OLIeHHMBATh PeaibHOCTh MOTyYeHHOTO 3HaueHUsl (Pr3nuecKoi Be/TMUHHBI

11.14

Pemathb KaueCTBeHHbIe 3a/jauu: BBICTPaMBaTh JIOTUYeCKU
HEeMNpOTHBOPEUMBYIO 1IeTIOYKY pPacCyX[EeHHWN C OIMopod Ha U3yueHHbIe
3aKOHbl, 3aKOHOMEPHOCTH U (U3nUecKre sIBJIeHUs

11.15

Wcronp30BaTe  TpU  pelleHWM — y4eOHbIX  33lad  COBpEMeHHbIe
MHPOpPMAalLIMOHHblE  TEeXHOJOTMU  JJI1  TIOWCKa, CTPYKTYpPUPOBaHUS,
WHTEpIIpeTallid U TIpe/ICTaB/AeHHs] yueOHOW ¥  HAYYHO-TIOMY/ISIPHOM
vHpOpMalLMY, TIOJyYeHHOM U3 pas/MUuyHbIX MCTOUHUKOB; KPUTUUYECKU
aHaJIM3UPOBAaTh 0J/IyyaeMyto MHPOPMaL1Io

11.16

OOBSICHATh TIPUHLUIBI AeWCTBUSI MaIllMH, TPUOOPOB W TeXHUUECKUX
YCTPOUWCTB; pas3nvuaTh YCJIOBUS MX 0€30MacHOTO WCIIO/Ib30BaHUS B
MOBCEeJHEBHOW »KU3HU

11.17

[TpuBOAUTE TIPUMEPHI BK/Ia[ja POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHe HayK, B OOBsICHEHHE TIPOLIeCCOB OKPY)KAKOLLeTo MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Vcronb30BaTh TeOpeTUUeCKHe 3HAHUS TI0 (U3MKe B MOBCEAHEBHOMN >KU3HU
ansi obecriedeHust Ge3ormacHOCTH Tpu  obpamieHWd C mpubopamud U
TeXHUUYECKHMH YCTPOMCTBaMH, /Il COXpaHEHMsl 3[J0POBbsi U COOJIHOZIeHUS
HOPM 5KOJIOTHYeCcKOro ToBe/ileH!sl B OKpYy»Katollleli cpefie

11.19

PaboraTh B TpyIilie C BBITIOJIHEHWEM pa3UUHbIX COLIMAIBHBIX pOJIei,
TJIaHUPOBaTh PabOTy TPyMIbI, PallMOHAIBHO pacrpefiesTh 003aHHOCTH U
MJIAHUPOBATh [JesiTe/IbHOCTh B HECTaHAAPTHBIX CUTYalUsX, aJeKBaTHO
OLleHMBATh BK/IaZl Ka)XAOTO W3 YUaCTHUKOB TPYIILI B  pellleHHe
paccMaTpuBaeMoii TpoOieMbl




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 K/TACC

Kop Kop nnpoBepsiemoro

pa3jesia 3J/IEMEHTA

HPOBEPHGMBIE 3J/IEMEHTHBI COi€PKAHUSA

OU3NKA 1 METO/JbI HAYUYHOI'O [IO3HAHNA

1.1

®dusrka — Hayka 0 mpupoge. HayuHble meTOnbl
M03HaHUA OKpYyKarolero Mupa. Posb skcriepumeHTa
M Teopud B IIpollecce TI03HAHUS TMPUPOJBIL.
OKCrepuMeHT B Gpu3uKe

1.2

MopenupoBaHve  (U3MUeCKUX  SIBJEHUH U
npouieccoB. Hayunble runoressl. ®usnueckue
3aKOHbl W Teopud. ['paHuLBl NPUMEHUMOCTU
¢u3nyeckux 3aKoHOB. [IpMHLIMII COOTBETCTBUSI.
Porb u Mectro ¢usuku B (HOpMUPOBaHUU
COBpPEMEHHOW  HayyHOM KapTHMHBI MHpa, B
MIPaKTUYeCKOH /1esiTe/IbHOCTH JIFoZiei

MEXAHUKA

2.1

KNMHEMATHKA

2.1.1

Mexanuueckoe  ABWKeHue.  OTHOCHUTE/ILHOCTh
MexaHu4eckKoro awkeHus. Cucrema OTCY€Ta.
Tpaexktopus

2.1.2

[Tepemerrienne, CKOpPOCTb (CpefHSII  CKOPOCTb,
MT'HOBEHHasi CKOPOCTh) U YCKOPEeHHEe MaTeprabHOU
TOUKH, WX TMPOEKIIMH Ha OCH CUCTEMbI KOOP/WHAT.
CrnokeHre TiepeMeILeHui 1 CJI0’KeHHe CKOPOCTel

2.1.3

PaBHOMepHOe M paBHOYCKOpPEHHOe IPSIMOJIMHEeNHOe
nBwkeHue. ['padmky 3aBUCMMOCTU  KOOpJWHAT,
CKOPOCTH, YCKOpeHMus, IyTU U IepeMelleHus
MaTepuaJbHOW TOUKU OT BpeMeHU

2.1.4

CBobosiHOe TIazieHue. Y cKopeHue CBOOOJHOTO
TajIeHUst

2.1.5

KpuBosvHetliHoe JBUKEHHE. PaBHOMepHOE
[IBIDKeHHe MaTepuasbHOM TOUKU I10 OKPY>KHOCTH.
YroBas CKOpOCTb, JIMHEWHass CKOpOCTh. Ilepuosn u
yacToTa. LleHTpocTpeMuTe/IbHOe yCKOpeHue

2.1.6

TexHUueckre YCTPOMNCTBA: CHUJOMETp, [BIKEHHUE
CHAp#/I0B, LIeTIHbIe Y PeMeHHbIe repeiauun

2.1.7

[Mpaktuueckre paboTbl. V3MepeHHWe MrHOBEHHOU




ckopoctd. MccnefoBaHue COOTHOLIEHUSI MEXIY
My TAMU, MpOMeHHBIMHU TeJI0M 3a
roc/ie/ioBaTe/lbHble paBHblEe MPOMEXYTKU BpeMeHU
MpU PaBHOYCKOPEHHOM [IBJKEHWM C HayalbHOMN
CKOpPOCTbIO, paBHOW Hy/t0. V3yueHWe [ABWKeHHUS
11apyKa B BSI3KOW >XUAKOCTH. V3yueHHe ABM>KEHUs
Tesia, OpPOIIeHHOT0 TOPHU30HTATBEHO

2.2

MVHAMUKA

221

[MpuHuun otHocuTensHOCTU [anunesi.  [lepBbid
3akoH HeroToHa. MHepijyaibHble CUCTEMBI OTCUETa

2.2.2

Macca tena. Cuna. [IpyHLUI Cyneprio3uLiuu CUiI

2.2.3

BTtopoii 3akoH HbloTOHa /17151 MaTepUa/ibHON TOUKU B
vHepuuanpbHOU cucreme orcuéra (MCO). Tperun
3akoH Hbl0TOHa [i/1s1 MaTepuabHbIX TOUeK

224

3aKOH BCeMHUPHOro TiaroteHusi. Cuia TSDKeCTH.
ITepBast KocMHuecKkast CKOPOCTb. Bec Tena

2.2.5

Cwuna ynipyroctu. 3akoH I'yka

2.2.6

Cuna T1penus. Cyxoe Ttpenue. Cuia TpeHUs
CKOJIB)KeHUs1 U cuia TpeHus Tokosi. Kosddurment
TpeHus. Cuia CONpPOTUBI/IEHUS NPU JBWKEHUU Tesla
B )KM/IKOCTH WU rasze

2.2.7

[MocTynartensHoe W BpalllaTe/ibHOE  JIBI)KEHHUE
abCoJTIOTHO TBEPZOTO Tesla

2.2.8

MoOMeHT Cu/bl OTHOCUTEJIbHO OCH  BpalljeHUs.
[Tneyo cumbl. YcoBUs paBHOBeCUs TBEPZAOIO Tesla B
NCO

2.2.9

TexHUuecKre yCTPOUMCTBA: MOAIINITHUKHY, [JBIKEHUE
WCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[MpakTuueckre paboThl. M3yueHue  JIBMKEHUS
Opycka 10 HaKJIOHHOM TIIOCKOCTH TOJ, JefCTBUeM
HEeCKOJIbKUX Cwil. VccnenoBaHye 3aBUCUMOCTU CHJT
yOpYyroCTH, BO3HUKAWIUX B JedopMupyeMoi
MIPY>KWHE W Pe3WHOBOM 00pasiie, OT BeJHUUMHBI WX
nedopmaiuu. MccnenoBaHue yC/IOBUM paBHOBeCHS
TBEP/OTO TeJla, UMEFOIIero 0Ch BpallleHust

2.3

3AKOHbI COXPAHEHVA B MEXAHUKE

2.3.1

Wmnynec ~ MarepuasibHONW — TOYKHM,  CHCTEMBI
MaTepuabHBIX ToueK. VIMITy/TbC CU/IBI U U3MeHeHHe
MMITy/IbCa Tesla

2.3.2

3akoH coxpaHeHus umnynbca B MICO. PeakTuBHOE
[IBIKeHUe




2.3.3 Pabota cubl
2.3.4 MOIHOCTB CHJIBI
535 KuHeTnueckasi »SHeprusi MaTepuaJbHOW TOUKH.
o Teopemao KMHETHUECKOH IHepruu
IToreHtmanbHas 3Heprus. IloTeHI[UaNbHAs SHEPIUs
236 yrpyro nehopMHpPOBaHHOM TIPY KUHBI.
o [MoTeHIMabHAsT SHEPTHS Tesla BOM3U MTOBEPXHOCTH
3emu
[ToTeHLManbHBIE U HeMOTeHLMaMbHble CUTbl. CBSI3b
537 paboThl HeMNoTeHLMaNbHbIX CUT C W3MeHeHHeM
o MEXaHUUECKOM DHEPrMd CUCTeMbI Te/l. 3aKOH
COXPaHeHHsl MeXaHUUeCKOM SHepruu
2.3.8 Yrpyrue v Heymnpyrve CTOJIKHOBEHHUS
3.9 TexHWueckue  yCTPOWCTBa: [BWXKEHHe  paker,
o BOZIOMET, KOTiep, NPY’>KUHHBIA MUCTOJIET
[TpakTrueckue paboTel. V3yueHne CBs3M CKOPOCTei
5310 Te/l TpYA Heynpyrom ygape. VccnemoBaHve CBA3M

paboTel CUBI  C UW3MEeHeHHWeM MeXaHWYeCKOu
SHepruy Tena

MO/JIEKYJIAPHASA ®U3NKA 1 TEPMOJVNHAMUKA

3.1

OCHOBEI MOJIEKYJIAPHO-KUHETUUECKOM TEOPUU

3.1.1

OcHoBHbIE TI0JIO>KEHUSI MOJIEKY/ISIPHO-
KWHeTUUecKol TeopuH. BpoyHOBCKOe [BW)KeHHe.
Ouddysus. Xapakrep ABMKeHUSI U B3aUMOJENCTBUS
YaCTUI] BelljecTBa

3.1.2

Mopenu cTpoeHHsi Ta30B, XUJAKOCTEHW U TBEPABIX
TeJl U OObsSCHEHHe CBOMCTB BellleCTBAa Ha OCHOBe
3TUX MOJesen

3.1.3

Macca MOJIeKYJI. Konmuectso BellleCTBa.
[TocTrosiHHass ABorazpo

3.1.4

TenoBoe  paBHOBecue. TemmepaTypa U eé
usmepenue. Illkana remneparyp Llenbcus

3.1.5

Mogens upeanbHoro rasa. OCHOBHOe ypaBHeHHe
MOJIEKY/ISIPHO-KUHETUUeCKOM Teopuu W/eanbHOTOo
rasa

3.1.6

AbGcomoTHasi Temriepatypa Kak Mepa CpeJHeid
KUHETUYECKOW HSHEepruu  TeIyIOBOrOo  JBHIKEHUS
yactul] rasa. [lIkana temneparyp KenbBrHa

3.1.7

YpaBHenue KamnelipoHa — MeHjeneeBa. 3akoH
HanbToHa

3.1.8

I'a30BbIe 3aKOHBI. MBOHpOL{ECCbI B Mea/IbHOM ra3se C




TOCTOSIHHBIM KOJIMYeCTBOM Bell[eCTBa: H30TepMma,
n30xopa, u3obapa

3.1.9

TexHHUUECKHe YCTPOKMCTBA: TepMOMETp, GapomeTp

3.1.10

[TpakTrueckue paboTel. V3mMepeHre Macchl BO3ayxa
B K/IACCHOW KOMHare. VccnenoBaHue 3aBUCUMOCTU
MeXJy [apaMeTpaMy COCTOSIHUSI —pa3pekeHHOro
rasa

3.2

OCHOBbI TEPMOJNMHAMUKUA

3.2.1

TepmoavHamuueckast cucTeMa. BHyTpenHsis
JHEPrusi TePMOIUHAMUYECKON CHUCTEMBI M CITIOCOOBI
€€ U3MeHeHUs

3.2.2

KonvuectBo TerioTbl M paboTa. BHyTpeHHss
SHeprusi 0JHOATOMHOI'0 H/leasbHOTO ra3a

3.2.3

Bugpi Terionepejauu: TeTJIONPOBO/HOCTb,
KOHBeKIUs, u3aydyeHHe. TerioéMKOCTb — Tefa.
YnenbHasi — TeryjioBMKOCTb  BelllecTBa.  Pacuér
KOJIMYeCTBa TeT/IOThI TIPH Terjionepesaye

3.2.4

[lepBelli 3aKOH TepMoAuHAaMUKHU. [lpyumeHeHue
NepBOro 3aKOHa TePMOJMHAMMKHM K H30IMpOLIeCCaM.
I'padmueckast unTeprpeTarysi paboTHI rasa

3.2.5

TennoBele  MawmwHbl.  [IpuUHLUNBI  AEUCTBUSA
TETUIOBBIX MailuH. [IpeoOpa3oBaHusi 3HEPrUM B
TeIUIOBbIX MallliHaX. Ko3duieHT moae3Horo
nerictBus (panee — KI1/1) TeryioBoit MaivHbl. Lk
Kapho u ero KI1/]

3.2.6

BTopoii 3akoH TepmoguHamuku. HeobpatumocTtb
npouieccos B mpupoge. TemioBble ABUraTeNn.
OKojoruyeckye 1pobeMsl TEIJIO3HePreTHKN

3.2.7

TexHUuecKre yCTPOMCTBA: [BUraTe/lb BHYTPEHHEro
CropaHusi, ObITOBOM XOJIOJUIbHUK, KOHJUI[OHED

3.2.8

ITpakTHueckre paboTbl. l3MepeHMWe yaenbHOMN
TEeII0EMKOCTU

3.3

ATPEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

[Tapoobpa3oBanve ¥ KoHAeHcanus. VcrapeHue u

3.3.1 KWTIeHre. YZienbHasi TeryioTa IapooOpa3oBaHMs.
3aBUCHMOCTb TeMIlepaTypbl KAIIeHUS OT JaBJIeHUs
339 AGcosroTHast M OTHOCHTE/TbHASI BIKHOCTb BO3/IyXa.
o HacpIIeHHbIH map
3.3.3 TBépaoe Teno. Kpucrammmueckue U amopdHbIe

Tena. AHU30TPOIMs CBOWMCTB KpUCTa/LIOB. JKuakue
KpucTasbl. CoBpeMeHHbIe MaTepUasbl




IInaBnenue u KPUCTA/IJIN3alHs. Y,ELEJ'IBHEISI TeIJjoTa

3.3.4
ninaBneHust. Cybmmariust
3.3.5 YpaBHeHHe TeryioBoro banaHca
TexHnueckue yCTpOUCTBA: TUTPOMETP 51
336 TICUXPOMeTp, KaJOpUMeTp, TeXHOJIOTHUM TOIyYeHUs
COBpEMEHHBIX  MaTepuajoB, B TOM  UHC/Ie
HaHOMAaTepHuasoB, U HAHOTEXHOJIOTUU
337 [TpakTueckre paboTel. VI3MepeHue BIaKHOCTH
o BO3yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpu3alus Tea. ODJIeKTpUuecKuil 3apsn. [lBa
BH/Ia 3JIEKTPUUECKUX 3apsiioB
4.1.2 IIpoBOAHUKY, AUS/IEKTPUKU U MOIYTIPOBOAHUKU
4.1.3 3aKOH COXpaHeHUsl 3JIEKTPUUEeCKOro 3apsija
4.1.4 BsaumogeiicTBre 3apsoB. 3akoH KysoHa
OneKTprUyeckKoe roJie. HanpspkéHHOCTD
4.1.5 3JIeKTpUUecKoro Iosig. IIpuHOuMN cyneprnosuiuu.
JIMHUM HaNPSPKEHHOCTU 371eKTPUYECKOro oIS
416 Pabora (§70)| 3JIEKTPOCTaTUYeCKOro TOJIS.
[ToreHyman. Pa3HOCTh NOTEHLIKA/IOB
4.1 [IpoBOJHMKM ¥ [AWS/IEKTPUKM B  TIOCTOSTHHOM
4.1.7 3/IEKTPAUECKOM roJe. [usiekTpuyeckas
MPOHULIAEMOCTh
DJIeKTPOEMKOCTb. KoHZeHcaTop. OJIEKTPOEMKOCTh
4.1.8 TUVIOCKOTO KOHZIeHCAaTOpa. JHEeprusi 3apssKeHHOro
KOH/leHcaTopa
TexHuyeckue YCTPOMCTBaA: 3J1eKTPOCKOII,
4.1.9 3J1eKTPOMeTp, 3J1IeKTpOCTaThyecKast 3alluTa,
o 3a3eM/IeHHe  3/IeKTPONpUOOPOB,  KOH/EHCATop,
KCEepOKC, CTPYUHBIN TIPUHTED
4.1.10 [IpakTHyeckue paboThI. W3mepenue
o 5JIeKTPOEMKOCTH KOH/[eHCaTopa
4.2 [TOCTOSHHBIN 3JIEKTPUUECKNU TOK. TOKU B PA3JIMUHBIX CPEJIAX

Ycnosus CyllleCTBOBaHUS TOCTOSIHHOTO
4.2.1 3/IeKTpUUecKoro Toka. Mcrounuku toka. Cua Toka.
[TocTostHHBIN TOK
4.2.2 Hanpsokenuve. 3akoH Oma /151 ydacTKa Liernu
4.2.3 DJIeKTpUYecKoe COTIPOTUBJ/IEHHE. Y penvHoe

COTIPOTHBJIEHUE BellleCTBa




4.2.4

HOCJ’IE,ELOB&TGJ'H:HOE, Mapa/jiejibHOE, CMeEIIdHHOe
coeqriHeHH e ITPOBOJHHUKOB

4.2.5

Pabora snekTpuueckoro Toka. 3akoH [Dxoyns —
JleHuia

4.2.6

MOIHOCTB 3/1eKTPUYECKOro TOKa

4.2.7

/1eKTpoJBWKyljass cuna (manee — OSOC) wu
BHYTpEHHee COTMpOTHB/eHWe HWCTOUHUKA TOKa.
3aKoH Oma Jil b TOTHOM (3amMKHYTOI)
y/ieKTpryeckoi 1jenu. KopoTkoe 3aMblkaHue

4.2.8

OneKTpOHHasi TIPOBOAMMOCTb TBEPABIX METasIOoB.
3aBUCUMOCTb ~ COTIPOTUB/EHUS  MeTa/uUIoB  OT
TemrnepaTtypbl. CBepXIIPOBOAUMOCTb

4.2.9

OnekTpuueckuii TOK B  Bakyyme. CBolicTBa
3/IEKTPOHHBIX TTYUYKOB

4.2.10

[MonyripoBosHuKK. CobOcTBeHHass M TIpUMecHas
MPOBOJAUMOCTb TOIYNPOBOAHUKOB. CBOWCTBAa p-n
niepexozia. [TonynpoBoJHUKOBbIE TPUOOPHI

4.2.11

BJIQKTPI/II—IECKI/Iﬁ TOK B 3JIEKTPOJINTAax.
BJ'IQKTPOJ'II/ITI/I‘JECKaH Aruccouranms. SJ'IEKTPOIII/IB

4.2.12

OnekTpuuyecku TOK B rasax. CamoCTOSITe/IbHBIA U
HeCaMOCTOSITe/IbHBIM ~ pa3psif. PasnuuHble  THIIBI
CaMOCTOATe/IbHOT 0 paspszga. Mosuus. [1nasma

4.2.13

TexHUUECKHe yCTPOWCTBA: aMIlepMeTp, BOJIBTMETP,
peocTar, UCTOUHHKHU TOKA, 3JIeKTpPOHAarpeBaTe/bHbIe
npuOOopEI, 3/IEKTPOOCBETUTE/IbHbIE  TIPUOOPHI,
TEePMOMETD COTIPOTHBJIEHUs, BaKyyMHBIH WO/,
TePMHUCTOPbI u doTOope3ucTopsl,
TIO/TyTIPOBO/IHUKOBBIN MO/, TallbBaHUKA

4.2.14

[TpakThueckrie paboTel. V3yuyeHue CMeIIaHHOTO
COe/IMHeHUs! Pe3UCTOPOB.

Nsmepenne DOIC WCTOYHMKA TOKA U €ro
BHYTpPeHHero COIIPOTUBJIEHUS. Habnronenue
3J1IeKTPO/IM3a

11 KJIACC

Kopg,
pa3jena

4

KojnpoBepsiemoro

3JIeMEeHTa

IIpoBepsiemMble 3/1eMeHTBI CO/iep>KaHUA

SJIEKTPOAMHAMMUKA




4.3

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA NHAYKLIWA

43.1

ITocTosiHHBIE MArHUTHI. BBEII/IMO,Z[EI\/’ICTBI/IQ
ITOCTOAHHBIX MdIrHUTOB

4.3.2

MarnuTHoe 1iosie. BeKTOp MarHUTHOM WHAYKLIUH.
[Mpynimn cynepno3uuyy. JIMHUM  MarHUTHOU
WHAYKUMW. KapTuHa TMHWUNA MarHUTHOW UHAYKLUA
T10J151 TIOCTOSIHHBIX MarHUTOB

4.3.3

MarnuTHoe roJjie IIPpOBOJHKUKA C TOKOM. KapTuHa
JIMHUM TI0JI1 [JIMHHOTO IIPSIMOrO TPOBOJHUKA U
3aMKHYTOI'O KOJIbLIEBOIO NPOBOJHMKA, KaTYLIKU C
TokOM. OmnelT  Opcrega.  BsaumogelictBue
TIPOBOZJHUKOB C TOKOM

4.3.4

Cuna Amriepa, eé MOZyJIb U HarlpaB/ieHUe

4.3.5

Cuna JlopeHua, eé MoAyab UM HarpasieHHe.
[IBr>keHWe 3apspKeHHOM 4acTULbl B OJHOPOJHOM
MarHuTHOM moJe. Pabora cuibl JIopeHija

4.3.6

fIBneHue 371eKTPOMarHUTHOW UHAYKLIUN

4.3.7

IToTok BEKTOD4d MarHATHOM WHAYKIUN

4.3.8

OAC wuHAyKIMHA. 3aKOH  3/1eKTPOMarHUTHOMU
vHAyKuuY Papajes

4.3.9

Buxpesoe snektpruueckoe tiose. 3JC UHIYKIAA B
MPOBOJIHUKE, [BIWKYLIEMCSI TIOCTYIaTe/IbHO B
OZJHOPO/JJHOM MarHUTHOM I10J1e

4.3.10

IIpaBusno JleHa

4.3.11

NupykTuBHOCTL. ABjeHne camounaykuuu. D1C
CaMOUHAYKLUU

4.3.12

SHEPFI/IH MArHMTHOTIO I10J1d KaTYIIKH C TOKOM

4.3.13

OJIeKTPOMarHUTHOe T10J1e

4.3.14

TexHUUyecKre yCTPOWCTBA: MOCTOSIHHbIE MarHUTHI,
3/IeKTPOMAarHuThl, 3/1eKTPOJIBUraTe b, YCKOPUTEIN
3/IeMeHTapHbIX YaCTHULl, UHAYKLMOHHAS [eYb

4.3.15

[Mpakthyeckre paboTbl. V3yueHWe MarHHWTHOTO
T0Jisl KaTylKu ¢ ToKoM. VccneoBaHue [eliCTBUS
IIOCTOSIHHOTO MarHhra Ha paMKy C TOKOM.
WccnepoBanve — siBJleHWsT  371eKTPOMAarHUTHOMW
VH/IYKLUU

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHNUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHasi cuctema. CBoOo/iHBIE KOeOaHMS.
'apmonnueckue Kosiebanus. Ilepuogn, dvacrora,




aMIUIATy1a ¥ da3a KonebaHuit

5.1.2

[Ipy>KUHHBINA MasTHUK. MaTreMaThyeCKUi MasiTHUK

5.1.3

YpaBHeHue rapMOHHUUYECKUX KosieOaHuH.
Kunematnueckoen  AuHaMuUueckoe — OIMCaHUe
Kosie0aTeIbHOTO [IBKEHUST

5.1.4

[IpeBpaijenue 53HepruM @IpUY TapMOHHUYECKUX
KonebaHusax. CBsi3b  aMIUIUTYAbl  KosiebaHMi
WCXO/THOW BEJIMUMHBI C aMIUIATYlaMH KosieOaHuH
€6 CKOpOCTH U YCKOpeHUs

5.1.5

KonebaTenbHbIi KOHTYP. CBobo/1HBIE
3/IEKTDOMAarHUTHbIe KOJiebaHWss B H/eabHOM
Ko/ie0aTeslbHOM ~ KOHType. AHA/lOTHSl  MEeX[Y
MeXaHUYeCKUMHU u 3/IEKTPOMarHUTHBIMHU
Kosebanussmu. ®opmysa TomcoHa

5.1.6

3aKOH COXpaHEHWs JSHEPruM B  U/leaJbHOM
KosebaTeslbHOM KOHTYpe

5.1.7

BoeiHyXeHHbIe MexaHuyecKre KoJiebaHusl.
Pesonanc. Pe3oHaHcHas KpuBas. BbIHyXeHHbIe
5/IeKTPOMarHUTHbIe Koje6aHusl.

5.1.8

[TepemenHbIi TOK. CHHYCOWJANbHBIN [IepeMeHHbIN
TOK.

5.1.9

MOIIHOCTb MepeMeHHOr0 TOKa. AMIUIUTYJHOE U
JleHMCTBYHOLLlee 3HaUeHUe CUJIbI TOKA U HalpsDKeHUs

5.1.10

Tpancpopmarop. IlpousBojcTBo, mnepejaya U
notpebsieHue 3JIeKTPUYeCKOU SHEepruu.
OKOJIOTUUeCKWe  PUCKU TIpU  TPOU3BOJCTBE
3/IeKTPUYECKON SHEepruu. KyneTypa
VICII0/Ib30BaHUS 3/IeEKTPOIHEPIMH B MOBCEJHEBHOU
JKU3HU

5.1.11

TexHuyeckue YCTPOICTBaA: ceticmorpad,
3/IEKTPUYECKHUI 3BOHOK, JITMHUY 37IeKTpoIiepesau

5.1.12

IIpakTrueckue paboThl. Uccnenosanue
3aBHCUMOCTH T1epUO0/ia MasbIx KojiebaHuii rpy3a Ha
HATA OT JUIMHBI HWATA M MacCbl Trpy3a.
WccnenoBanue nepeMeHHOro TOKa B Lield U3
MOC/IelOBaTe/IbHO COeIUHEHHBIX KOHJEHCaTopa,
KaTYLLIKU U pe3ncTopa

5.2

MEXAHUWYECKUE N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHHUeCKHe BOJIHBI, YCJIOBHS
pacrnpocTpaHeHusl. [Tepuog. CkopoCTh
pacIpoCTpaHeHus U JyIMHA BOJIHBL [Torepeunbie 1




MpoaoJ/ibHbIE BO/THBI

5.2.2

Wnutepdepeniss U gudpakuys MeXaHUYeCKUX
BOJH

5.2.3

3ByK. CKOpOCTh 3ByKa. ['pomMKOCTH 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

5.2.4

ONIeKTPOMAarHUTHbIE BOJIHBL. YC/IOBUS U3/Ty4YeHUs
3JIKTPOMAarHUTHBIX BO/IH. B3avMHas opueHTalus
BeKTOpPOB E, B ¥ v B 3/1eKTPOMarHuTHOW BOJIHE B
BaKyyMme

5.2.5

CBolicTBa 3/1EKTPOMarHUTHBIX BOJIH: OTpakeHUe,
Tipe/ioMJIeHue, ToJisipy3aLus, Iudpakuus,
uHTepdepeHiusi. CKOPOCTb 3/1€KTPOMarHUTHBIX
BOJH

5.2.6

[MTkana »>/ieKTpOMarHUTHBIX BOJH. [IpuMeHeHue
3/IEKTPOMAarHUTHBIX BOJIH B Te€XHUKE U OBbITY

5.2.7

[IpyHLMIIBI ~ paguOCBSI3W W TeJIeBUEHUS.
Paguonokaiyst. OneKTpoOMarHWTHOe 3arpsi3HeHue
OKpYKarolllei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MYy3bIKa/IbHbIe
WHCTPYMEHTBbI, Y/IbTpPa3ByKOBasi [JWarHOCTHUKa B
TeXHWKe W MeAulMHe, pazap, paJuOINpUEMHUK,
TeneBU30p, aHTeHHa, TesiehoH, CBY-neun

5.3

OIITUKA

5.3.1

[IpssMosvHeliHOe  pacripocTpaHeHWe CBeTa B
ofHOpoAHOM cpezie. JIyu cBeTta

5.3.2

OtpaxkeHuve cBeTa. 3aKOHbI OTpPa)KeHUsI CBeTa.
[MTocTpoeHue n306pakeHNiA B TVIOCKOM 3epKasie

5.3.3

I[TpesomieHre cBeTa. 3aKOHBI ITPeIOM/IEHUs CBeTa.
AGCcomoTHBIH TIOKa3aTesib MpeioMIeHHs

5.3.4

[TonHoe BHyTpeHHee oTpakeHue. IIpenenbHBIN
yTOJ1 IOJTHOTO BHYTPEHHEr0 OTpaXkeHUst

5.3.5

Hucnepcus cBeta. Crio)KHBIM cocTaB 0esioro cBera.

[Ber

5.3.6

CoOwuparoriiie W paccerBarolye JUH3bL. TOHKast
yvH3a. POKyCHOe pacCTOsIHMe Y ONTUYeCKasl Cuia
TOHKOW JiMH3bL. [locTpoeHue w300pakeHuil B
coOMparoIyX U pacCeMBarIIUX MH3ax. dopmysia
TOHKOM JINH3bI. YBe/IMUeHre, JaBaeMoe JIMH30U

5.3.7

[penensi TIPUMEHUMOCTH reoMeTpUuecKoi
OITHKHU

5.3.8

Wutepdepeniys cBeTa. KorepeHTHbIe HCTOYHUKH.




YcioBus HabJsroieHust MaKCUMYMOB U
MUHUMYMOB B WHTepQepeHIIMOHHON KapTHHe OT
JIBYX CUH(a3HBIX KOrepeHTHBIX UCTOYHHUKOB

Oudpakuus ceeta. IudpakuyoHHas peliéTka.
YcnoBue Hab/MOJeHUS TIaBHBIX MAaKCUMYMOB TIPH

>-3.9 MajieHud  MOHOXPOMAaTMYeCKOro  CBeTa  Ha
IM(GPAKIMOHHYIO PELIETKY
5.3.10 [Tonspusanus ceeta
TexHUuecKue yCTpOMCTBA: OUKH, nyTa,
£ 311 doToarmapar, TIPOEKIMOHHBIH arapar,
o MHUKDOCKOT, TeJIeCKOI, BOJIOKOHHAsl — OITHKa,
I paKIMOHHAsK PeIETKa, MOJISIPOr
[TpakTnueckre paboTel. V3mepeHue T1oKa3aresns
c 319 TIPEJIOMJIEHHSL. VccnenoBanue CBOUCTB

n3o0paxeHuii B MH3ax. Habsozenne avcnepcun
CBeTa

BJIEMEHTEI CIIEITUAJIBHOM TEOPYY OTHOCUTEJIBHOCTH

I'paHuLBI TIPUMEHUMOCTH KJ/IaCCUYeCKOH
6.1 MexaHUKH. [locTyaTel TeOpUY OTHOCUTE/ILHOCTHU:
VHBapUaHTHOCTb MO/ CKOPOCTH CBeTa B
BaKyyMe, TIPUHIMIT OTHOCUTE/TbHOCTH DUHIIITelHa
6 6.2 OTHOCUTE/TBHOCTD O/IHOBPEMEHHOCTH.
' 3ame/iyieHie BpeMeHU U COKpallleHue JI/TUHBI
6.3 OHeprust ¥ UMITYJIbC CBOOOHOM YaCTHUI[bI
CBsi3b Macchl C SHeprued W  HMITY/IbCOM
6.4 CBOOOJHOMN yacTUIbl. JHEpPrusi TOKOsi CBOOOZHOM
YaCTULIbI
7 KBAHTOBAS{ ®U3NKA
BJIEMEHTHI KBAHTOBOW OITTUKA
®otoHbl. ®opmyna I[lnaHka CBSI3M SHEPruu
7.1.1 doToHa C ero yacTOTON. OHeprus U UMITYJIbC
doToHa
712 OTkpbITHe U UccnefoBaHre ¢poto3ddexra. ONbIThI
o A.T'. CronetoBa. 3akoHsI (hoTo3(hderTa
71 713 YpaBHeHue OuHmTelHa s (doTo3ddekTa.
o «KpacHast rpanuiia» potosddekra
7.14 Hasnenue cBeta. OnbiTel [1.H. JlebeneBa
7.1.5 XUMHUecKoe /IeMCcTBYe CBeTa
716 TexHuueckre yCTpOICTBa: ¢boTo371€MeHT,

doToaaTuMK, conHeuHas OaTapesi, CBeTOAMO]




7.2

CTPOEHME ATOMA

7.2.1

Mogens aroma Tomcona. OnbiTel Pe3epdopa mo
VICC/Ie[JOBaHUIO CTpoeHus atoMa. [1nanetapHas
Mo/le/lb aToMa

7.2.2

[Toctynater bopa. WM3nyueHue U mor/olleHue
¢$oTOHOB TpY Tepexojie aToMa C OJHOTO YPOBHS
S5Heprud Ha JApyrou. Bupbl cnektpoB. CrieKTp
YPOBHEM 5Hepruy aToMa Bolopoja

7.2.3

BosHoBele cBoiicTBa yactul. Bomnbel ge bpouns.
KoprnyckynsipHo-Bo/IHOBOM Ayanu3M. [Judpakuus
3/IEKTPOHOB Ha KpUCTasuI1ax

7.2.4

CrioHTaHHOe U BBIHY)XK/IEHHOE  H3/ydeHHe.
Y CTpoiCTBO M MPUHIMIT paboThI 1a3epa

7.2.5

TexHUYeCcKre yCTpPOMCTBA: CIeKTpaabHbIM aHa/Iu3
(cekTpoCKOM), /1a3ep, KBAHTOBbIM KOMITbIOTED

7.2.6

[TpakTHueckue paboThI. Habsrogenue
JIMHeWYaToro CrieKTpa

7.3

ATOMHOE A0PO

7.3.1

MeTo/ibI HabJroieHust u pervcrTpauyu
3/IeMeHTapHbIX YaCTHL]

7.3.2

OTKpbITHE pagroaKTUBHOCTU. OnbIThI Pesepdopaa
10  OIpeJie/IeHH0  COCTaBa  PaJiM0aKTHUBHOIO
usnyuyenusi. ColicTBa anbda-, OeTa-, ramma-
n3nyJyenus. BivsiHre paju0aKTUBHOCTU Ha >KUBbIE
OpraHu3Mbl

7.3.3

OTkpbiTHEe NpPOTOHA U HeWTpoHa. Hyk/oHHas
Mozienb siipa ['efizeHOepra — ViBaHeHKO. 3apsij
sapa. MaccoBoe unciio sapa. M30Torbl

7.3.4

Anba-pacniaZi. OEKTPOHHBIM M TO3UTPOHHBIN
Oera-pacnag,. I"amMma-u3nyueHue. 3aKoH
pa/iIM0aKTUBHOIO pacrnaza

7.3.5

OHeprusi CBsi3u HYKJIOHOB B sifipe. SliepHble CUJIbI.
[Hedext maccel sifpa

7.3.6

AnepHble peakiuu. [lejieHue U CUHTe3 s/iep

7.3.7

Apepueli  peakTop. TepmosiiepHbI  CHUHTe3.
[TpobnemMbl ¥ TIepCIIEKTUBBI SI€PHOM SHEPTeTHKH.
OK0JI0OTUYeCKHe acIleKThl /lepHOW SHepreTUKU

7.3.8

JJileMeHTapHble 4acTUlbl. OTKpbITHE TO3UTPOHA.
dyHJameHTa/IbHble B3aUMO/eNCTBUS

7.3.9

TexHuueckrWe yCTpPOWCTBa: [03UMeTp, Kamepa
BunbcoHa, siiepHbIiii peakTop, aToMHasi bomba




7.3.10

[Mpaktuueckue pabotel. KcciefoBaHue TpPeKOB
yacTul] (Mo roToBbIM (hoTorpadusm)

SJIEMEHTBEI ACTPO®U3NKN

8.1

Bup 3Bé3gHOrO HebGa. Co3Be3aus, sipKue 3BE3[bl,
TJIaHeThbl, UX BUIUMOE JIBH)KEeHUe

8.2

Conneunass cucrema. IlnaHeTb! 3eMHOW TIPYIIIBIL.
[InaHeTbI-rTUraHTbl U UX CIIyTHHUKH, Kap/MKOBBIE
riaHeTel. Masbie Tesia COMHEUHOM CUCTeMBbI

8.3

Connuie, ¢orocdhepa u armochepa. CosHeuHast
aKTUBHOCTD

8.4

Nctounuk sHeprun CoJiHLIA U 3BE3]

8.5

3BE3/Ibl, UX OCHOBHbIE XapaKTEPUCTUKHU: Macca,
CBETHUMOCTb, pasnyc, TeMIiepaTypa, Ux
B3aMMOCBs3b. JluarpaMmma «CreKTpaabHbIM Kaacc —
CBETUMOCTb». 3BE3bI TJIaBHOM
1oC/ie/loBaTe/TbHOCTU. 3aBUCUMOCTb  «Macca —
CBETUMOCTb» IS 3B€3]] TJIaBHOM
1ocJieZloBaTeIbHOCTH

8.6

BuyTpeHnHee cTpoeHue 3BE3q. CoBpemMeHHbIe
rpe/iCTaB/eHUs] O TPOUCXOXKAEHUM W SBOJIIOLIUMU
ConHija ¥ 3BE3]1. JTarbl XKU3HU 3BE3]]

8.7

Mneunsni Ilyte — Hawa I'anaktvka. CripanbHas
cTpykrypa ['anaktuku, pacrnpezenenue 3B€3[, rasa
u neum. Ilonoxenwe u pBwkenue CosHLA B
lanakTuike. [1nockas U cdepryeckas oJCUCTEMbI
INanakTuku

8.8

Tunbl ramakTuK. PaguorasiakTMkKd W KBasapsbl.
YépHble AbIPbI B Ipax ralakTUK

8.9

Bcenennas. Paciivpenue BceneHHoW.  3akoH
Xab6sa. Pa3beranue ramakTuk. Bo3pact u paguyc
Bcenennou, Teopust bBosbmioro B3peiBa. Mogens
«ropsiuer BceneHHol». PeMKTOBOE U3MyueHue

8.10

MacirabHast CTPYKTypa BceneHHot.
MertaraakTyka. Hepewiéunnie TIpo0OIEMBI
aCTPOHOMUU




TIIPOBEPSIEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kopg
MpOBepseMOro
TpeOoBaHUSsA

IIpoBepsieMble TPe0OBAHUS K MPEAMETHBIM pPe3y/IbTaTaM 0CBOeHHUS
OCHOBHO# 00pa30BaTe/ILHON MPOrpaMMbI CpPeJJHero o01ero
o0pa3oBaHusi

1

CchopMHUpOBaHHOCT, yMEHWM pacrio3HaBaTh (hU3UUeCKue sIBJIeHUS

(TIporjecchl) U 0OBSCHSATH UX Ha OCHOBE M3YUeHHBIX 3aKOHOB

Bﬂa,quI/Ie OCHOBOIMOJIaralOIUMHN (1)I/I3I/I‘-IECKI/IMI/I MNOHATHUAMHU U

Be/IMUMHAMU, XapaKTepU3YIOLMMU (pr3ryecKre TIPOLiecChl

CchopMHUpPOBaHHOCTL yMEHUW TIPUMEHSITh 3aKOHbI K/laCCUUeCKOn
MeXaHUKH, MOJIEKY/ISIPHOM bu3MKH U TePMOAVNHAMUKH,
3JIEKTPOAVMHAMHUKY, KBAaHTOBOW (DM3MKU [ aHa/M3a U OObICHEHHUS
sIBJIeHMA MMKDOMMpa, MakKpoMupa M Meramvpa, pa3jiuuaTh YCJIOBUS
(rpaHuIbl, 06/1ACTH) TIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TIOHUMATh
BceoOImMii xapakTep (hyHAaMeHTabHbIX 3aKOHOB M OrPaHUUEHHOCTH
WCI0/Ib30BaHMsI YaCTHBIX 3aKOHOB; aHa/JM3UPOBaTh (puU3MUecKue
MPOLIeCChl,  WCIIO/Ib3ySl ~ OCHOBHBIE  TIOJIOKEHWs,  3aKOHbI |

3dKOHOMEPHOCTHU

CchopMUpPOBaHHOCTh YMEHHUSI pa3/idyaTh YyCJOBUSI TPUMEHUMOCTH

Mozesel (pU3nUecKUx Tesl U MPoLieccoB (SIBIeHUM)

CdopMHpPOBaHHOCTh YMEHHUs pelllaTb pacuéTHble 3afaud C SIBHO
3a/laHHOM M HesBHO 3alaHHOM (PU3MUecKol Mo/ie/ibl0: Ha OCHOBaHUU
aHa/mm3a yCJIOBUS BbIOMpaTh (Qu3MuecKkue MojieNd, OTBeuaroliue
TpeOOBaHUAM 3a/1auM, IPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH
M T[OCTyJaTbl  (U3MYECKUX  TeOpuid TNpPH  UCIOIb30BAaHUU
MaTeMaTUueCKUX MeTOJOB pelleHUs 3aJay, MNPOBOAUTL PAacuéTbl Ha
OCHOBaHMU HMEIOLUXCS [JaHHbIX, AaHaJM3MpOBaTh pe3y/abTaThl U
KODPEeKTHUpOBaThb  MeTOAbl  pelleHUsi C y4éTOM TI0JIyYeHHbIX

pe3yJibTaToB

Pemiate KauecTBeHHbIe 3a/lauM, TpeOyrolve NMpPUMeHeHUs 3HaHWUW U3
pa3HbIX pa3/iesioB IIKOJAbHOTO Kypca (DM3WKW, a TakkKe WHTerpaluu
3HaHWW W3 [JpPYrUx T[peJMeTOB eCTeCTBeHHOHAayUHOro LIMK/a:
BbICTpauBaTh JIOTUUECKYHO L|e[IOYKY pacCy>X[JeHUM C Onopod Ha

H3yUyeHHbIe€ 3dKOHbI, 3dKOHOMEDHOCTH U CbI/IBI/ILIECKI/Ie sBJIeHUA




Bnagenue OCHOBHBIMU MeTOoZaMu HAy4YHOI' O TI03HaHus,
WCMOMb3yeMbIMA B  (U3MKe: TIPOBOJUTHb TMIpPsIMble U KOCBEHHbIE
v3MepeHus: (U3MUECKUX BeIMYMH, BbIOWpas ONTUMa/bHBINA Cr10CO0
V3MepeHusl U UCIOJIb3ysl M3BECTHble METOZbl OLeHKW IOTpelHOCTen
V3MepeHHH, TpPOBOJAWUTL MCC/e[0OBaHMe 3aBUCUMOCTel (U3NYeCKUX
Be/IMYMH C UCIO/Mb30BaHWEM TIPSIMbIX H3MepeHHH, OOBSCHSTDH
T0JIyueHHbIe pe3y/bTaThl, UCIO/b3Ys (PHM3MUYeCcKre TeOprH, 3aKOHbl U
TIOHSITHSL, U JieslaTh BBIBO/IBI; COOJIIOZAThH MpaBuia 6e30macHOro Tpyza
TIpY TIPOBEZIEHUM WCCJIe/JOBaHUI B paMKaX y4eOHOTO JKCTieprMeHTa U
yueOHO-HMCCeloBaTeNIbCKOM  /1esITe/IbHOCTH € MCIIOJIb30BaHUEM
UUPPOBbIX  W3MEpPUTEe/NIbHBIX  YCTPOMCTB W JIabOpaTOpHOTO

obopyjoBaHus

ChopMHUpOBaHHOCThL ~ yMEHWM  aHa/U3UMpoBaTh W OLIEHUBaTh
MOC/Ie/ICTBUS OBITOBOM M TPOW3BO/ICTBEHHON /1eSTE/IbHOCTH UeIOBeKa,
CBSI3aHHOM C (PU3MUECKUMM TIpOLleCCaMU, C MO3UIMH 3KOI0THUYeCcKon
Ge3omacHoCTY; ripeJiCcTaB/IeHuH ) parroHaTbHOM
MPUPO/IOTIONIb30BAaHUM, A  TAaKKe  pa3syMHOM  HCIOJb30BaHUU
JOCTID)KeHUM HaykKu W TeXHOJOTMM [Jis JajbHeUllero pa3BUTUS

YyesI0BeueCcKoro obiecTsa

OBnaeHye Ppa3MUUHBIMUA  CriocobamMu  paboTel ¢  uHbOpMalei
(U3MUeCKOro  CoJiep)KaHUs C  MCIIO/Ib30BaHHMEM  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUH KPUTHUECKOTO

dHaJ/li3a U OLI€EHKH JOCTOBEPHOCTHU HOJIy‘-I&EMOﬁ I/IH(I)OPMEILII/II/I

10

CchopMUpOBaHHOCT, ~ YMEHUW  TPUMEHSTh  OCHOBOIIOJIArarolye
aCTPOHOMUYECKHEe TIOHSTUS, TEOPUM M 3aKOHbl JJil aHaau3a |
00BbsicHeHUs1 (PU3UUECKUX TPOLIECCOB, MPOUCXOAAIMX Ha 3BE3/AX, B
3BE3[HBIX CHUCTEMax, B MeXrajakKTUUecKoW cpefie; [BU)KeHUs

HeOeCHBIX TeJl, IBOJIIOLIUY 3BE37 U BeemeHHOM




INEPEYEHD 3JIEMEHTOB COAEPXXAHUA, IIPOBEPSAEMbBIX HA EI'D 110 ®U3UKE

Kop
pasjesa/TemM
bl

Koj 3nemenTa

IIpoBepsieMblii 371eMeHT CO/ieP)KaHUA

1 MEXAHUKA
1.1 KNMHEMATUKA
111 Mexanuueckoe gBwkeHHe. OTHOCHUTE/BHOCTb MeXaHWYeCKOro [BVDKEHUSI.
Cucrema orcuéra
1.1.2 MarepuasnbHasi TOUKa.

7 TPacKETopHA
E& panmnyc-BeKTop:
F(r)=(xle) (2 ) 2(2)),

TPaeKTOPIIA,

epeMelleHIe: ol
AF =7 (t,)—F(t,) =7 -7 = |
= (Ax, Ay, Az),

Y Tb.

CrnoxeHIe NepeMelle I

i'”';’71 :ﬂ:‘?_f"”ﬂ




1.1.3

CKOpoCTb MaTepyaaTbHOM TOUKHU:

=r5'= (Ux.ur.u: )

L, = —L =X, aHAIOINYHO v, =Y/, U.=Z/.

CrnozKeHHe CKopocTell: o, =0, + 0, -
BeluncieHre nepeMeltieHus U MyTH MaTepUaabHOM TOUKU NIPU

MIPSIMOJTMHEMHOM ABW>KEHUH BJ0JIb OCH X T10 TpaduKy 3aBUCUMOCTH Vx(t)

1.14

o . _Av
VekopeHHe MaTepHalbHOI TOUKIL: d = ﬂ_\_\ =0/=(a,.a,.a_).
Pl :

Au, Y r -
a =—2> =(u,)'. agamormHO a, = (v, ). a.=(v.)"

X r = =0y

Ar—)

1.1.5

PaBHOMepHOe NpsIMO/IMHEeHOe [IB)KeHNe:

x(t)=x,+v,t

v, (t)—v,,=const

1.1.6

PaBHOYCKOpeHHOQ HPHMOHHHQI‘;IHOE ABH)KeHHe:




x(t)=x,+uv r+—a‘*'r
- B ] 0x 9

v (t)=vu, +at
a,. = const

-

U;I - L'I.ll.'r = zﬂx ['TJ _'T]]

b+
] ] -1 2
HPII JBITAECHIIII B OIHOM H-':’IIIPH.BHEHIIII I[};TE F=_X <.t

ol

1.1.7

CBobosiHOe TIazieHue. Y cKopeHre CBOOOTHOTO TIa/[eHHUS.

Vi U
g
1 (i)
(0] Xo {-

JBkeHue Tesa, OPOIIIEHHOTO MO/, YI/IOM O K TOPU30HTY:

[.ﬁ.‘(f} =X, t Uyt =2 tUycosa-f

-

gt ,
vy =y, tu, f+ 1T =1, +U,sina-f—

ot
2

v.(t)=v,, +g1f=v,5mna— gt

=0

(=
X
g =—g=const

{ux(rj = U, =U,CoS0




KpuBonuHeliHoe ABWKeHUe. [IBI)KeHre MaTeprUalTbHOM TOUKU 110 OKPY>KHOCTH.
YroBasi U TMHeNHas: CKOPOCTb TOUKU:

v=wR

HpI/I PAdBHOMEPDHOM ABHWXE€HHUU TOUYKH 110 OKPY>KHOCTHU

w=2—n=2m)
T

1.1.8
. LleHTpOCTpEeMUTE/IbHOE YCKOPEHUE TOUKMU:
v2
2
a=——=wR
e R
. [TonHOe ycKOpeHWe MaTepHrarbHOM TOUKU
1.1.9 TBéppoe Teso. ITocTynaTensHOe ¥ BpalllaTe/ibHOe ABUKeHHe TBEPAOro Teja
1.2 OVUHAMUKA
121 WHepiipanbHble cUCTeMbl OTcuéTa. I[lepBbii 3akoH HbroToHa. [IpuHIun
OTHOCUTEIbHOCTHU [ anues
1.2.2 Macca tena. IT10THOCTE BelllecTBa:

<3

p:




Cuna. [IpyHIMO Cyneprio3yLuy CUII:

FpaBHo,qeﬁCTB:F1+F2+" .
1.2.3
Bropoii 3akoH HertoToHa: g5t MmaTepuanibHOM Touku B ICO
F,=ma,
1.24
Ap=F At
o —t=
Fiy Fy
1.2.5 TpeTuii 3akoH HblOTOHA /17151 MaTepuaibHBIX TOUEK:
F,==F,
3aKOH BCEMHUPHOrO TATCOTEHMWS: CU/bl TIPUTSDKEHUSI MeXAY TOUYeYHbIMU
MacCaMH paBHbI
ml m2
F=G—;
R
1.2.6

. Cuna tspkectu. LIeHTp TsKecTH Tesa. 3aBUCUMOCTh CHJTbI TSDKECTU OT BBICOTHI h
HaJl TOBePXHOCTHIO T/IaHeThl paguycom RO:
GMm

mg=———
9= Ry+h)




Cwuna ynipyroctu. 3akoH ['yka:

1.2.7 F =—kx
Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbXKEeHHUS:
F.,=uN
1.2.8
Cwuiia TpeHUs TIOKOS:
F . ,<puN
KosdduipenT TpeHus
Hasnenue:
F 1
pP=—
1.29 S
1.3 CTATUKA




—

F
L3.1 MoMeHT Cu/Ibl OTHOCUTE/IBHO OCH BpallleHHUs:
M| = Fl, rae | — myiedo cusibl
OTHOCHTEJ/ILHO OCH, IPOXoslLel yepe3 TouKy O nepreHVUKY/ISIPHO PUCYHKY
Llentp macc Tesa. LieHTp Macc CUCTeMbl MaTepyabHbIX TOYeK:
;H.M‘: m,r+m,r,+...
m;+m,+...
1.3.2
B ogHOpOAHOM M0JIe TSHKeCTH
(g=const)
LIeHTP Macc TeJla COBIIaJaeT C ero LieHTPOM TsKeCTH
YcnoBus paBHoBecust TBEpAoro tena B MCO:
(M, +M, +...=0
1.3.3 1= =
|F,+F+...=0
1.34 3akoH Ilackans
1.3.5 [aBnenue B xxuzakocTty, nokosueiica B 1CO:




P=py+pgh

3aKoH ApxuMmesa:
F,.=—P

Apx BBITECH

1.3.6 eCJ/Tv TeJI0 U XXUAKOCTb Mnokositcsa B UCO, To
FApx = pg VBLITGCH
YcoBue miaBaHus Tesl
1.4 3AKOHbBI COXPAHEHNUA B MEXAHUKE
VMnynibC MaTepyranibHOM TOUKHU:
=myv
1.4.1 P
VIMnyJibC CUCTeMBI Tes:
1.4.2 p=p;+p,+...
1.4.3 3aKOH U3MEeHeHUs U COXpaHeHUs UMITy/IbCa:

B 11ICO

Ap=A(p,+p,+..)=F At+F

~ + 1BaewH

2 BHelIH

At+...




B ICO, ecnu

Ap=A(p+p,+..)=0

, eCIu

1BH€1L[H+F2BHEHJH+"'

PeakTuBHOE ABH)KeHHe

=0

—

Ar -
X
1.4.4
PaboTa CH/IbI Ha MajiOM [epeMeIleHNH:
A =|P:| |.-'l'-.f|-+:|:us a=F_-Ax
1.4.5

<<\0;~/;~
)

MOLHOCTb CUJIBL:




€CJIU 3a BpeMsi

At
At
paboTa CHJIbl K3MEHSIeTCSI Ha , TO MOIIIHOCTD CHJIbI
AA
P =F-vu-cosu
At|,
I —3il)

Kunetnueckas SHeprus MaTepI/IaﬂBHOﬁ TOUKH:

mv? pz
EKHH: 2 = 2m
1.4.6
3aKOH U3MeHeH!sI KWUHEeTUUYEeCKOM SHEPruy CUCTeMbl MaTepUaibHbIX TOUEK: B
NCO AEkuH = A1+ A2 + ...
1.4.7 [ToTeHuManbHast SHEPTUS:

AJId TIOTeHLMa/IbHBIX CHJI
A,=E LAE

2 110TeHL| - MOTeH1|

E

1 norenry -

HOTEHL[I/IEU'ILH&H SHeprus MaTepHaﬂbHOﬁ TOYKHU B OJAHOPOAHOM I10JI€ TS XKEeCTHU:




E =mgh

TMOTeHI]|

[ToTreHuManbHast SHEprus ynpyro e opMUPOBAHHOIO Tea:

2
_kx
MoTeHy; )

E

3aKOH M3MeHEeHUsI U COXpaHeHUs] MeXaHW4YeCKOW SHepruu:

Erex = Exum T Ermrem.t-

148 B II[:D i\'E:]‘.:l’_'}i = *'ﬂ-LBEEK HETIOTEHIL. CHIIY
B ITCO AEex = 0, €CII Agcex menoresm. cux = 0
1.5 MEXAHWYECKUME KOJIEBAHUA 11 BOJIHBI
1.5.1 'apMoHuueckre KojebaHHsT MaTepha/ibHOM TOUuKd. AMIMTyZa W ¢asa

Konebanuii. KuHemMaTHuecKoe omnvcaHue:
x(f) = Asin( of +o, ).
v () =x'.
a(=(v,), =o' =a +0'x=0,

r/le X - CMeLleHHe U3 PABHOBECHSI.

,HI/IHEIMI/I‘-IECKOE OIMHCadHHUe:

. OTO 3HAUUT, UTO




OHepreTUyeckoe orMcaHue (3aKOH COXPaHeHUs] MeXaHUUeCKOW SHepIrun):

2 2 2 2

CBs3p aMIUIATYAbl KOme0aHWIl  CMelLeHHs] MaTephHaJbHOM  TOUKH

aMITUTUTYJaM1 Kojie0aHUH eé CKOPOCTH U YCKOPEeHUST:

Upe =04, @ =04

C

[Mepuof 1 yacToTa KosiebaHuii:

HepI/IO'E[ MaJIbIX CB060,E[HBIX KoJie0aHuii MaTeMaTHUYeCKOI0 MassTHHUKA:

/
1.5.2 T=2nm |—
g
[Tepuo/, cBOOOAHBIX KO/leOaHUM MPYKUHHOTO MasiTHUKA:
m
T=2m, |—
k
1.5.3 BriHyX/1eHHbIe KosiebaHus1. Pe3oHaHc. Pe3oHaHCHast KpuBast
1.5.4 [Tonepeunble ¥ TPOLOJbHBIE BOJHBL. CKOPOCTH pacrpoOCTpaHeHUs U [JIMHa

BOJIHBI:




~
I
<
>§]
Il
< |c

Wntepdepentys 1 AudpakLiyist BOIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJIAPHAA ®N3NKA. TEPMOVHAMUKA

2.1

MOJIEKYJIAPHASA ®MU3NKA

2.1.1

Mogenu cTpoeHusi Tras3oB, JKUAKOCTed W  TBEpAbIX Ted. Ilycthb
TepMOAUHaMUUecKass cucTema (Tesio) COCTOUT U3 N OAMHAKOBBIX MOJIEKYJI.

Torja KOM4ecTBO BelljecTBa

N m
vV=—=—

Ny, p

N,

— yr10 ABOrazipo, m — mMacca CUCTeMsl (Tena),
U

U
— MOJISIpHasi Macca BelljecTBa

2.1.2

TerioBoe BI)KEHME aTOMOB U MOJIEKYJI Bell[eCTBa

2.1.3

B3anMo/elicTBHe YacTHI] BelljeCcTBa




2.1.4 Ouddysus. BpoyHOBCKOe ABWKeHMe

2.1.5 Mopens ugeansHoro raza 8 MKT

Cesi3b  MeXAy /[iaBjeHueM U CpeJHel  KUHETMYeCKOW  sHepruen

MOCTYIIaTe/IbHOT'O TEIVIOBOI'O ABW)KEHKA MOJIEKYJ/T WA€d/IbHOT'O I'd3a (OCHOBHOE

g

ypaBHeHre MKT):
—Llmpoi=2n "m.:v:}_ln g
Pt =3 7y )73 o
2.1.6
re m0 — Macca OZJHON MOJIEKY/IbI,
N
n=—
Vv
- KOHLIEHTPAL[UsT MOJIEKY/T
2.1.7 AbcommoTHas Temnieparypa: T =t +273K
CesA3b  TeMmmepaTypbl Trasa CO CpejHeldl KWHETHUeCKOW  3Hepruei
MOCTYIaTeIbHOT0 TEIVIOBOTO JJBMKEHUSI er0 MOJIeKYJI:
— (mp*) 3
2.1.8 g _=|— |=2kT
=l 2 ) 2

2.1.9 YpaBHenue p = nkT




Mogesnb ueanbHOTO ra3a B TepMOJMHaMUKe:

| Vpaprerse Merrereesa — Krareipora
| BEIpeUKEHHE U1 BHYTPSHHEH SHEpPIHH

VpaBHeHHe MeHueneeBa — KrnaneiipoHa (mpHMeHIMBIE (OPMEI

3aIIICI):
m RT
2.1.10 pV="RT =vRT =NkT, p=P"2
H H
BripakeH1le 1114 BHYTpeHHeil 3Hepriil 0JHOATOMHOIO IJIealbHOIo
raza ([IprIMeHIIMEle (OPMEI 3aIlIcH):
U=3vRT =3 NkT =2 RT =ve T =2 pv
2 2 2 2
2.1.11 3akoH [lanpTOHA /715 [laB/IeHUs: CMeCU pa3pe)KeHHbIX ra30B:

P=pitDpyt...




2.1.12

W3ompoliecckl B pa3pekeHHOM Ta3e C TOCTOSHHBIM 4ucioM Momekyn N (c
MOCTOSIHHBIM KOJTMUeCTBOM BellleCcTBa V):
uszorepmMa (T = const): pV = const ,

n3oxopa (V = const):

P — const
T

n3obapa (p = const):

y_ const
T

I'pacprueckoe mpesicTaB/ieHre U30MpoLIeCCOB Ha pV-, pT- u VT- quarpammax.
OObeMHEeHHBIN Ta30BbIM 3aK0OH:

pV

“———=const
T

AJI51 TIOCTOSTHHOT'O KOJIMYeCTBa BeIeCTBd V.

2.1.13

HaCbIH_IEHHI:Ie M HEHACBIeHHbIE€ IIdpbl. KauecTBeHHasi 3aBUCUMOCTb
IVIOTHOCTKU W  [dBJIeHWS  HACBIIIEHHOro Ilapa OT TeMIlepaTyphbl, HX

HEe3aBHCHUMOCTb OT 00bEMa HACKIIIIEHHOT0 Mapa

2.1.14

BnaxHOCTB BO34yXd.

OTHOCUTe/IbLHAs BAa)KHOCTh:




pnapa(T) — pnapa(T>
p HacbILIapa ( T ) p HachlIIInapa ( T )

d):

N3meHeHne dI'PETATHBIX COCTOSIHUM BelleCTBa: UCIldpeHre MW KOHJAeHCalusd,

2.1.15
KUIEeHUe )XUJKOCTU
2.1.16 M3mMeHeHMe arperaTHbIX COCTOSIHUM BellleCTBa: T/IaBeHUe U KPUCTa/ITU3aliust
2.1.17 [TpeoOpa3oBaHue sHepruu B (ha30BBIX ITepexo1ax
2.2 TEPMOJVUHAMUKA
221 TersioBoe paBHOBecHe U TeMIlepaTypa
2.2.2 BHyTpeHHss 3Heprus
553 Terntornepeaua Kak criocob u3MeHeHUs BHyTpeHHelH 3Hepruu 6e3 CoBepIeHus
o paboTel. KoHBeKIMsl, TeIIoNpOBOJHOCTh, U3/TyueHe
KoyuecTBo TemnioTsl.
224 Y nenbHasi TEMI0EMKOCTD BellleCTBa C:
Q=cmAT
Y nenbHas TerioTa mapoobpasoBanusi L: Q = Lm.
2.2.5 Y nenbHasi TersioTa raaBneHus A: Q = Am.
Y penvHas Teriota cropanuvs Torivea q: Q = gm
OnemMeHTapHast paboTa B TepMOJMHAMUKE:
2.2.6 A=pAV.
BorurciieHre paboTh 110 rpaduKy Ipoiiecca Ha pV-AuarpaMMe
2.2.7 [TepBbIit 3aKOH TePMOJAVUHAMUKU:




Q12=AU12+A12:( UZ_U1)+A12

Apuabara:
Q12=0=A12:( UI_U2)=AU12

2.2.8 BTopoii 3aK0H TepMoarHaMUKU. HeoOpaTrMbIe TIPOLeCChI
[TpyHLMIIBI JelicTBUSA TeryoBbIX MatvH. KIT/1:
2.2.9 r] — AEE ITHET — ..._op[a_r-p - |d-.oxﬂ]'[| —_ 1_ |Qxﬂ:r[|
Qua.rp Qua.rp Qua.rp
MakcumansHoe 3HaueHue KIIT/. vk KapHo:
T.. T, T
2.2.10 MM = Mgy = — = 1 — =
; Tarp Ty
YpaBHeHMe TerioBoro banaHca:
2.2.11

Q,+Q,+Q;+...=0

SJIEKTPOAMHAMUMKA




3.1

SJIEKTPUYECKOE I10JIE

OneKTpHU3alus Tesl U eé MposiB/ieHus. DJIeKTpUUeCcKuit 3apsizi. [IBa Buza 3apsja.

3.1.1 OneMeHTapHbIM 37eKTPUYECKUM 3apsf. 3aKOH COXpaHeHWs 3JIeKTPUYeCKOIo

3apsja

B3auMogeiictBue 3apsijoB. ToueuHble 3apsbl. 3akoH KysoHa:

B O/IHOPOZIHOM BeleCTBe C U3/IeKTPUUeCKON POHULIAeMOCTbIO

€
3.1.2
F:k{?l '|?’: _ 1 4 'ﬁfj':
g 4mes, -

3.1.3 OnekTprueckoe rnose. Ero felicTBue Ha 37eKTpUYecKye 3apsizibl
3.1.4

HaHpH)KéHHOCTb JJIEKTPHUYECKOT'O I10JIA:
.__F
E=———
qnpoGHmﬁ

ITosie ToueuHoro 3apsija:

OOHOPOJAHOE T10J1€:

E=const.




KapTyHbI IMHUM HaMPsHKEHHOCTH 3TUX T10/1er

3.1.5

HOTEHL[I/IEU'IBHOCTI) 3JIEKTPOCTAaTHUYeCKOI'O I10JIA.

Pa3HOCTB HOTEHLH/IaHOB n HaHpH)KEHI/Ie:
A12:CI(¢1_¢2):_C[A¢:CIU-

HOTEHL[I/IaIIbHaH BHEPFI/IH 3ap;1,qa B BJIEKTPOCTaTI/ILIECKOM T1071€.
W=q¢
A=—AW
HOTEHL[I/I(:UI 3JIEKTPOCTATHYECKOI'O I10JIA:

_w
= q

CBsi3b HaMpsHKEHHOCTU TOJS U PA3HOCTH TOTEHIMA/NoB /s OAHOPOJHOTO

snekTpocratuueckoro rnoss: U = Ed

3.1.6

[TpUHLMIT CyTIepIIO3ULIMM 3/IeKTPUUYECKUX TI0JIeN:
E=E +E,+...,¢0=¢,+¢,+...

3.1.7

[TpOBOJHUKM B 3/1eKTPOCTAaTUYECKOM TI0JIE.
YcioBre paBHOBeCHst 3apsilOB: BHYTPH MPOBOJHUKA

E* =0, BHyTPH U Ha TTOBEPXHOCTH MPOBOJHUKA () = Const




3.1.8

dus1eKTpuKku B 3/1eKTPOCTaTUYeCKOM rnose.

MPOHMI]a€MOCTE BeIleCTBa €

Huanekrpuyeckas

3.1.9

KonpeHncaTop. D1eKTpoéMKOCTb KOHIeHcaTopa:

c=-1L
U

ONeKTPOEMKOCTE TJIOCKOI0 KOH/|eHcaTopa:
£€,S
d

C= =eC,

3.1.10

HapaﬂJ]EJ'H:HOE coeqiHeHre KOHAeHCaTOPOB:

q:ql+q2+'--;U1:U2:-- C _C1+C2+...:C

* > ™~ napainn

riapasut

HOCJIE,Z[OB&TE]ILHOE coeqriHeHe KOHAEeHCaTOPOB:

U=U+tU,..,q;=qy=....——




OHeprus 3apsbKeHHOT0 KOH/jeHcaTopa:

W .= qu = cu’ = q_z
2 2 2C
3.1.11
3.2 3AKOHBI [TOCTOAHHOI'O TOKA
Cuia Toka:
-G
3.2.1 AT x50
[TocTosiHHbIN TOK: I = const
151 moCcTOsIHHOT O TOKa q = It
390 Yc1oBus CylecTBOBaHUS 371eKTPUYECKOr0 TOKa.
Hanpsokenve U u OIC E
3akoH Oma /11 yyacTKa LeTu:
I= E
3.2.3 R
394 OneKTpUUYecKoe COMPOTHBIIEHHE. 3aBUCUMOCTb COTMPOTHB/IEHUS] OJHOPOJHOIO

MIPOBO/THUKA OT €ro JJIUHBI M CeUeHUs1. Y ieJIbHOe COTIPOTHUB/IEHHE BellleCTBa.




3.2.5

Vcrounuku Toka. 3/JC UCTOYHUKA TOKA:
A

E= CTOPOHHUXCHJI

q

BHyTpeHHee CONpOTHB/IEHNE UCTOUYHMKA TOKa

3.2.6

3akoH Oma fn1s nonHoW (3aMKHyTOM) syekTpuueckor nerm: E = IR + Ir,

OTKyZa

E.r




HapannenLHoe coegrHeHre IpOBOJAHMKOB:

[I=11+12+.,U1=02=.,

R R, R,

Triapasun

3.2.7
[IcnemoBartenibHOE coelMHEHUE MPOBOJHUKOB:
U=U01+02+.,11=12=_,
nocn:R1+R2+" R
3.2.8 Pabora anekTpuueckoro Toka: A = [Ut.

3akoH [IxoyJist — JleHua:

Q=I’Rt

Ha pe3ucrope

R:Q:A:IZRt:IUt:%t

2




MOIIHOCTD 3/1IeKTPUYECKOT0 TOKa:

Ad .
Az Ar—(
TerioBasi MOIIJHOCTb, BblJe/sieMasi Ha Pe3UCTOpe:
2
2 U -
P=I'R=—=IU
3.2.9 R
MOILIHOCTb UCTOYHHUKA TOKA:
AA
_ oT. CHIT -
e
Ar—0
CB00OO/IHbIE HOCHUTEIU 3/IEKTPUUECKHUX 3aps/IOB B TIPOBOAHUKAX. MeXaHU3MbI
3.2.10 MPOBOJAUMOCTU TBEPABIX METa/l/IOB, PaCTBOPOB U PAaCIL/IaBOB 3JIeKTPOJIUTOB,
ra3oB. [TonyripoBogHuku. [1o/ynpOBOAHUKOBBIN AMO[,
3.3 MATHUTHOE IIOJIE
MexaHuyeckoe B3aWMOJeHCTBUe MarHWTOB. MarHutHoe Tmosie. BekTop
MarHUTHOM UHAYKLUUU. [I[pUHLIUN Cyrieprno3uLd MarHUTHBIX TI0JIeN:
B=B,+B,+...
3.3.1
JIuHWY VHAYKUMKA MarHUTHOTrO moJid. KapTvHa JIMHUKA WHIYKUWA MarHATHOTO
T10JIs1 TI0JIOCOBOT'O M TIOZIKOBOOOPA3HOT0 TIOCTOSTHHBIX MarHUTOB
3.3.2 OneiT Opcresa. MarHuTHOe TMosie MPOBOJHMKA C TOKOM. KapTuHa nvHUM




WHAYKLIKWW MArHUTHOI'O I10Jid OJIMHHOI'O IIPpAMOI'O IIPOBOJHHWKA M 3dMKHYTOI'O

KOJIbLIEBOT'O TIPOBO/IHHKA, KaTYIIKH C TOKOM

Cuia AMriepa, eé Harpas/leHWe U BeJIMUMHa:

F ,=IBlsina
3.3.3
, TJle 0 — yro/ MeXX/ly HarpaBJeHrueM NPOBOJHUKA U BEKTOPOM
Cwuna JlopeHiia, eé HarpaB/ieHHe U BeJIMUMHA:
F,= 1| q | vBsina
3.3.4
r7le of — yroJj Mexxiy BeKTopaMu
. [IB>KeHWe 3apsyKeHHOW YaCTULIbl B OJHOPOAHOM MarHWTHOM T10Jie
3.4 SJIEKTPOMATHUTHAA MHAOAYKONA
[ToTOK BeKTOpa MarHUTHOW MUHJYKLIAU:
®=B, S=BScosa
3.4.1 7] B
4
G2
3.4.2 SIBneHuve 3/1eKTpOMarHUTHOM MHAYKUMU. S1C uHAyKUUA
3.4.3 3aKOH 3/IeKTPOMarHUTHOM UHAYKUMY Dapages:




3/1C uHAYKUMY B TIPSIMOM TIPOBO/IHMKE JIJTMHOM 1, IBIXKYIIEMCST CO CKOPOCThIO

B OZJHOPO/JHOM MarHMUTHOM TioJjie B:
| E; | =Blvcosa

3.4.4
, TJle o — yros1 Mexx2ly BeKTopoM B 1 Hopmarbto
n
K IIJIOCKOCTH, B KOTOPOM JieXKaT BEKTOPbI
Inv
3.4.5 [IpaBusio Jlenua
3.4.6 VHyKTUBHOCTB:




L=—
I
, umu @ = LI.
CamouHgykums. 3JC caMOMHAYKLMUA:
AT
E; :_L_.L =—LI
At o
OHeprysi MarHUTHOT'O MOJIst KaTyILIKU C TOKOM:
2
3.4.7
3.5 SJIEKTPOMATHUTHEBIE KOJIEBAHMA N BOJIHBI
3.5.1

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 37€KTPOMarHUTHbIE KoJjiebaHus

u/leaslbHOM KosebaTeslbHOM KOHTYpe:




i P . P ._
|G| T) =, S| €O+ @y |
| J J
1

|1(1) =g, =g, cos( ot +@,) =1, cos(ct +g,)

®opmysa TomcoHa:

T=2nvLC

, OTKyZla

.CBsI3b aMIUIUTY/bl 3apsjia KOHJeHcaTopa C aMIUIMTYJOM Cu/bl TOKa TIpU
CBOOOIHBIX 37EKTPOMAarHUTHBIX KOJIe0aHWSIX B HeaJbHOM KojebaTenbHOM
KOHTYDe:

3aKOH COXpaHeHUsi SHEPTUU B UlealbHOM KojiebaTeTbHOM KOHTYpe:

3.5.2
3.5.3 BrIHYK/IeHHbIe 3/1IeKTPOMarHUTHbIe KojiebaHusi. Pe3oHaHC
3.5.4 [TepemenHbii TOK. [Ipon3BoACTBO, Tiepesaua U MOTpebIeHHe 3/eKTPHUUeCKOi

SHepruu




cut L1t cu? LI’
+ = R = TR = const.
2 2 2 2

CBoiiCTBa 3/1eKTPOMAarHMTHBIX BOJMH. B3aWMHas opueHTalss BEeKTOPOB B

BHEKTPOMaFHHTHOﬁ BOJ/IHE B BAKyyMe:

3.5.5 E1Blc
356 [ITkana 3/1€KTPOMarHUTHBIX BOJIH. [IpMMeHeHWe 3/71eKTPOMAarHWTHBIX BOJIH B
o TeXHHKe U ObITY
3.6 OIITUKA
361 [IpsiMosiuHeliHOe pacrpocTpaHeHHWe CBeTa B OJHOPOAHOM cpefe. ToueuHbli
o WCTOYHUK. JIyu cBeTa
3.6.2 3aKOHbI OTpakeHus CBeTa.

alp

S




3.6.3

[MTocTpoeHue n300pa)keHUH B TJIOCKOM 3epKaJie

3.6.4

3aKOHbI pejioMJ/IeHHUs CBeTa.

HPEJ'IOMJIEHI/IG cBeTa:

n, sina=n,sinf.

AOGcComoTHBIN 10Ka3aTe/b peIOMJIeHHS:

- c
6
oy

OTHOCHTeNBHBIN TTOKa3aTesTb IPeIOMJIeHHSI:

n, v,
n ——=—

Xog iyyeil B mpu3sMe.

Vi =V3, by =M,

CooTHOIIIeHWe YacTOT M COOTHOIIIeHHe AJIMH  BOJIH TIIpU  IIepexoje

MOHOXPOMaTUUEeCKOTr0 CBeTa Yepe3 rpaHuLly pasziesna JBYX ONTUUECKUX CPef:

3.6.5




n,<n; n,

O

[TonHOe BHyTpeHHee OTpa’keHUe.
[penenbHbIA Yro/ MOMHOTO BHYTPEHHEr O OTPayKeHUS:

sina,_ = 1 _m
" n n,

OTH

3.6.6

Cobwupatolie 1 paccerBaroliye JUH3bL. ToHKas mMH3a. POKyCHOe pacCTosiHYe
Y OTNITHYEeCKasi CUjla TOHKOU JINH3BI:

D==
F

3.6.7

®opMyia TOHKOW JTUH3BI:

Q|
=
T

YBenuueHue, JaBaeMoe JIMH30M:

sl

h
I'=—
H d




F\ h
f

e

B ciyyae pacceuBaroliieid TMH3bI:

DO=>F:iO,
D

3.6.8 r=h_1fl,
H d

Xop Jyda, TIPOIIEAIIero JWH3Y TOJ, TPOW3BOIBHBIM YIJIOM K €€ TrjaBHOU
onTuueckor ocH. ITocTpoeHue u300pakeHUM TOUKA W OTpe3Ka MpsSIMOM B

CO6Hpa}OLHHX " paCCerBaIOIHNX JIMH3dX U UX CUCTEMaAX

3.6.9 doToarnmapaT Kak ontrueckuid mprbop. ['71a3 Kak onrrueckast cucTemMa

3.6. Wutepdepenist cBeTa. KorepeHTHble WMCTOYHWKH. YCJIOBHS HaO/FOZEHUsS
MakCHMyMOB UM MHWHHMYMOB B UHTep(hepeHLIMOHHOW KapTHHe OT [BYyX

CI/IHClJaBHLIX KOrepeHTHbIX KCTOYHHKOB!




MAKCIIMYMBT — A=2m

MITHIMYMBET — A=(2m+1)—, m=0,£1,£2.+3

Nudpakuus cBeta. [IudpakiuyonHas peliéTka. Y cjioBrue Hab/FOeHNs T/IaBHbIX
MakKCMMyMOB IIpU HOPMajbHOM IIaJIlecHUM MOHOXPOMaTUUecKoro cBeTa C

JVTMHOM BOJIHBI A Ha PeLléTKY C repuogom d:

36.11 dsing, =mA,m=0,+6—1,+(—2,46—3,...
3.6.12 Hucmiepcust ceeta
4 KBAHTOBAS{ ®U3NKA
4.1 KOPITYCKYJISPHO-BOJTHOBOU IYAJII3M
4.1.1 ['uriote3a M. [Tnanka o kBaHTax. ®opmysna [Tnanka: E = hv
4.1.2 ®oToHbI. JHeprus (HoToHa:

E=hv




Nwmrynbe ¢poToHa:

4.1.3

®oto3ddext. OnbiThl A.I'. CToseToBa. 3akoHbl (hoTO3(PdeKTa

4.1.4

YpaBHeHue DWiHIITelHa 7151 hoTo3hdeKTa:
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4.1.5

[aBieHue cseta.




[laBneHre cBeTa Ha MOJIHOCTbIO OTPA’KarOLLyH0 MIOBEPXHOCTh U Ha TMOJHOCTBIO

MOTJIOIar0ITyT0 ITOBEPXHOCTD

4.2

OU3NKA ATOMA

4.2.1

H]'IaHETapHaH MO/JeJ/ib aTOMa

4.2.2

[Mocrynatsl bopa. V3nyueHue u norJoieHye (OTOHOB NpH Mepexojie aToMa C
O/THOT'O YPOBHSI 3HEPTUH Ha JPYyTOM:
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4.2.3

JIuHeliuaThle CITEKTPBI.

CrieKTp ypOBHeH 3Hepruu aToma BoAopoJa:
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4.3

OU3NKA ATOMHOI'O APA

43.1

Hyknonnast mozens siipa eiisenbepra — VBaHeHko. 3apsifi siipa. MaccoBoe

YUCIo gapa. M30Torsl

4.3.2

Pa,E[I/IoaKTI/IBHOCTB.

Anbda-pacnaz:
SX—>53Y+ JHe

bera-pacnaz,.




OneKTpOHHBIHN [3-pacma:

A A 0 —_—
zX—=2z Y+ je+v,

[To3uTpoHHbIN B-pacnaz;
XA Y+ e+ v,

I'amMmma-u3znyyeHuve

3aKOH pa/IMOAKTUBHOTO pacriazia:

—t
N(t)=N,*2"

4.3.3
[IycTh m — Macca pajMOakKTUBHOIO BelllecTBa. Torga

—t
m(t)=myx2"

4.3.4 AnepHble peakuu. [lesieHue U CUHTe3 sziep




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» dusuka, 11 knacc/ Msikuies I'.41., byxoBues b.b., Corckuit H.H. nozx

penakiueii [TapdentbeBoii H.A., AKiioHepHOe 0011jecTBO «VI31aTeNbCTBO

«[Ipocserenue»

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

1) MeTouueckre peKOMeH/al[uu o Borpocam (hopMUPOBaHUs
byHKIMOHaIBLHOU rPaMOTHOCTH — MocCKBa, 2022
(https://apkpro.ru/fmc/#novosti-fmc-

2) ®I'bBHY UCPO PAO bauk 3aganuii (http://skiv.instrao.ru/bank-zadaniy/)

3) HemoHcTpanmoHHbie MaTepuasl (http://skiv.instrao.ru/support/demon-
stratsionnye-materialya/)

4) MeTtoauuecKre peKOMeH/IAIMH 110 UCII0/Ib30BaHHIO B yueOHOM Tipoliecce
KIWM, chopmrpoBaHHBIX Ha 6a3e OaHKa 3a/[HUM /1T OL[€HKH
eCTeCTBeHHOHay4YHOM IPaMOTHOCTH - MockBa, 2021
(https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti/metodicheskiye-rekomendatsii.pdf

IMINP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

1)https://lecta.ru/ - Lludposasi obpa3oBaTtesbHasi TiathopMma,

2) https://Ibz.ru/ - 3/1eKTpOHHBIE peCcypchl Mo (pusuke,

3)https://fizika.ru/ - caitT ans mpeno/jaBaresnieii hbU3MKY,

4)https://college.ru/ — maTepuansl asis noaroroBky K EI'S ¢ 2002r.,
5)https://elementy.ru/ - «ITyTb B HayKy» - 3/IeKTPOHHbBIN >KypPHas /ISl

IIKOJIbHUKOB, CTPEMSIILIUXCSI Pa3BUTh CBOUW KPYTro30p W YJIyULLKTh 3HAHUS 110


https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/metodicheskiye-rekomendatsii.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/metodicheskiye-rekomendatsii.pdf
http://skiv.instrao.ru/support/demon-stratsionnye-materialya/
http://skiv.instrao.ru/support/demon-stratsionnye-materialya/
http://skiv.instrao.ru/bank-zadaniy/
https://apkpro.ru/fmc/#novosti-fmc-

busukKe,

6) https://fiz.1sept.ru/ — 3/eKTpoHHast TI0[00PKa >KYPHAJIOB 10 (hH3UKe OT
u3aTenbckoro goma «IlepBoe ceHTsIOPs»,

7) https://teach-shzz.jimdofree.com/ — ndopmatrika v ¢u3vka, yHUKaIbHbIN
pecypc, Cojiep Kallivii 3/1IeKTpPOHHbIe OMOIMOTeKU MaTepUasIoB 10 3TUM ABYM
ripeMeTam;

8) http://school-collection.edu.ru/— EviHas Kosinekuys HU(pOBbIX
oOpa3oBaTe/IbHBIX PECYPCOB,

9) https://lesson.edu.ru/ - ®enepanbHbiii optan «Poccuiickoe o6pa3oBaHue»,

10) https://m.edsoo.ru/ - EquHoe cozieprkaHue obiijero o6pa3oBaHusl.

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOTI'O ITPOLECCA YYEBHOE ObOPYJOBAHHWE

CripaBouHbIe TabJ/IULIbI

OBOPYJJOBAHUE JIA ITPOBEJEHUA JIABOPATOPHBIX,
[IPAKTUYECKUX PABOT, IEMOHCTPAIII

MyibTUMe IUMHBIN TTPOEKTOP, 000pyZ0BaHUe AJis JeMOHCTPALIUM, TIPOBeieHUsI
71ab0paTOpPHBIX paboT









