rocyaapcTBeHHOE O0/pKeTHOE 00IIe00pa3oBaTelibHOe yupekacHue CaMapckoi o0mactu
cpenHss o0rmeo0pa3oBaTeNbHAS ITKOIA
umenu 'epost CoBetckoro Coroza Hukonas CremanoBuua Jloposckoro c. [Togbensck
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3am. nupektopa o YBP npuka3zom Ne 135 ot «31» aBrycra 2023
Cyxopyxkosa T.B. Hupekrtop V3nses B.H.

«31» aBrycra 2023 r.
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PABOYAS ITPOI'PAMMA

[Ipenmer pusnka

Kimacc 10, 11

OO111€€ KOTMYECTBO YACOB MO YYEOHOMY IUIaHY:

340 4 3a gBa roja o0y4eHUs MO 5 4 B HEJIEIIO HAa TPOPUIHLHOM YPOBHE;
136 4 3a 1Ba roja oOy4eHus 10 2 4 B HEJIENIO Ha 0a30BOM YPOBHE.

CocraBnena B cootBercTBuM ¢ DenepanbHoii paboyeil mporpaMMon
1o u3nKe yuutenem Boiciiel kareropun [ymaesoit M. H.

YVueOHuKu:

o [.5. Msakumes, b.b. byxosues, H.H. Corckmii. ®usmka, 10 kmacc /
«ITpocsemenuey, 2023;

e ['J. Makumes, b.b. byxosnes, H.H. Corckuii. ®usuka, 11 kimacc /
«IIpocsemenue», 2023;

Paccmorpena Ha 3acenannn MO (PU3MKO-MAaTeMaTUYECKOTO [UKJIIA
[Tpotokoun Nel ot «31» aBrycra 2023 r.

PykoBonurens MO I'peuymikuna O.M.




MHNOACHUTEJBHASA 3AIINCKA

MogenpHasi CHUHXPOHM3MpPOBaHHas pabodas mnporpaMma 0a30BOTO M yIiIyOJIEHHOTO
n3yuenus npeamera «®Pusmka» B 10-11 kimacce paspaborana Ha ocHoBe PaGoumx mporpamm
cpeaHero obmero obpa3zoBanus 1O ¢u3uke (06a30BbI ypOBEHb, YIIYOJEHHBIH YPOBEHB),
0JIOOPEHHBIX pelIeHHEM (eIepaIbHOT0 YUYeOHOMETOUYECKOTO OOBEAMHEHHUS 110 00IeMy
oOpazoBanuto ot 29.02.2022r., mpoTokon 7/22.

JlanHasi mporpaMMa CIIy>KUT OCHOBaHHMEM ISl YYMTENs Mo pa3paboTke padoueit
nporpaMMbl 1o (U3HMKE B KJIaccax, IJIe PeaTu3yIOTCs MYJIbTUIPOQHIBHBINA y4eOHbIH miaH. B
pasznene «Temarmyeckoe MIaHUpOBaHUE» y4eOHOrO Kypca coJep)KaHue OOyueHus
CHHXPOHH3UPOBAHO JUIsI OCBOEHHs OOydalomIMMHCS TpeAMeTa Kak Ha 0a30BOM, Tak u
yIiay0JIeHHOM YpPOBHE.

JlaHHas mporpaMma OnpezesnseT 00s3aTeIbHOe PEIMETHOE COACPIKaHUE, YCTaHABINBACT
IpUMEpHOE paclipeliesieHue YyueOHBIX dYacoB IO TEMaTHUYeCKUM pasleiaMm Kypca U
PEKOMEHIyeMYIO MOCIIEeI0BAaTEIbHOCTh H3YUCHHS TEM U Pa3/IeioB yU4eOHOTO MpeMeTa ¢ y4ETOM
MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBs3€d, JIOTMKM Y4YeOHOro IMpolecca, BO3PACTHBIX
ocoOeHHOCTEH oOyuarommxcs. [Iporpamma na€r mpeacTaBieHUE O MEIX, co0epicanuu, oouel
CTpaTeru 0O0y4eHHs, BOCOUTAHMS U Pa3BUTHUSL O0YUaAIOUINXCS CPEICTBAMU y4eOHOTro MpeaMera
«®usukay Ha yriy0i€HHOM ypOBHE U 0a30BOM YpPOBHE.

Uszyuenue kypca ¢usuxu yenyonéHHO20 YpPOGHA NO360JSem  pPeanu308amv  3a0ayu
npogheccUoHanbHOl OpueHmayuu, HAnpPagieHo Ha CO30aHue YCa08Ull OJisl NPOSAGIEeHUs CEOUX
UHMEIEeKMYANbHbIX U MBOPYECKUX CHOCOOHOCMEN KANCObIM Y4aUuUMCcs, KOmopble HeodX00UMbl
011 NPOOONdNHCEeHUs 00pA308AHUSL 8 BLICUIUX YUYEOHLIX 3A6€0eHUAX NO PA3IUYHLIM (DUIUKO-
MEeXHUYeCKUM U UHHCEHEPHbIM CNeYUATbHOCTAM.

B mporpamme ompenensrorcs IIaHHpYEMbIe pPe3yJbTaTbhl OCBOCHHS Kypca (PH3MKH Ha
YpOBHE CpeaHEro oO0miero oOpa3oBaHMs: JTUYHOCTHBIC, METAlpeAMETHbBIE, NMpEeAMETHbIe (Ha
yray0inéHHOM W 0a30BOM ypoBHE). HaydHO-METOIOJIOTMYECKON OCHOBOW I pa3paboTku
TpeOOBaHUI K JTUYHOCTHBIM, METAaNpeIMETHbIM U MPEAMETHBIM pe3yJibTaTaM OO0YyYaroIIuxcs,
OCBOMBIIUX IIPOrpaMMy CpEIHEro olmiero odpa3oBaHUs Ha YIIIyOJIEHHOM YpOBHE, SBIISETCS
CUCTEMHO-/IeITeITbHOCTHBIIN MOIXO.

[IpenonaBanue yuebHoro mpeamera «Pusuka» B 2023-2024 yueOHOM TOay BEAETCS B
COOTBETCTBUH CO CJIETYIOIMMI HOPMAaTUBHBIMH U PACHIOPSIAUTEIbHBIMU IOKYMEHTaMHU:

1. Koucrutymus Poccuiickoit @eaepannn. URL:
https://base.garant.ru/10103000/

2. ®denepanbHblit 3akoH oT 29 nekabps 2012 1. Ne 273-03 «O06 obOpazoBaHuU B
Poccuiickoit ®enepanun». URL:
https://base.garant.ru/77706811/

3. Vka3 Ilpesugenta P® ot 21 urona 2020 r. Ne 474 «O HaMOHAJIBHBIX LEISAX
passutus Poccuiickoit ®enepanuu Ha nepuon 1o 2030 roga». URL:
http://publication.pravo.gov.ru/Document/View/0001202007210012

4. [TocranoBneHne ['MaBHOTrO rocyIapCTBEHHOI'O CaHUTAapHOro Bpayda Poccuiickoit
Oeneparun ot 28 suBaps 2021 roga Ne 2. «O06 yTBepkJI€HHMHM CAHUTAPHBIX MPAaBUI U HOPM
CanlluH 1.2.3685-21 «['urnennveckrie HOpMaTUBBI U TpeOOBaHUS K 0OecieueHUI0 0€3011acCHOCTH
U (n1m) 6e3BpeHOCTH 71 yesioBeka (pakTopoB cpeabl ooutanus». URL:
https://base.garant.ru/400289764/

S. Pacnopsoxenue [IpaBurensctBa PO ot 29 mas 2015 1. Ne 996-p «O06 yTBepxaeHUN
Crparerun  pa3Buthsi BocnuTanuss B P® wHa mepuony gmo 2025 r.». URL:
http://publication.pravo.gov.ru/Document/View/0001201506020017

6. ®enepalibHBIN roCy1apCTBEHHBIN 00pa30BaTENIbHbIN CTaHAAPT OCHOBHOT'O OOIIETO
oOpa3zoBaHus (yTBepkIEH Nprka3oM MuHuctepcTBa oOpazoBaHus U Hayku PD ot 17 nexabps
2010 r. Ne 1897). URL.: https://base.garant.ru/55170507/53f89421bbdaf741eb2d1lecc4ddb4c33/
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http://publication.pravo.gov.ru/Document/View/0001201506020017
https://base.garant.ru/55170507/53f89421bbdaf741eb2d1ecc4ddb4c33/

7. ®denepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTENbHBINA CTAaHIAPT CPEIHETO OOIIEero
oOpa3oBaHus (YTBEpKAEH MpHKa3oM MuHHCcTEepcTBa 00pa3zoBanus u Hayku PD ot 17 mas 2012 r.
Ne 413). URL:
https://base.garant.ru/70188902/8ef641d3b80ff01d34bel6ce9bafc6e0/

8. [Ipuka3z Munnpocsemenuss Poccun ot 21.09.2022 Ne 858 «OO6 yTBepkIeHUH
denepanbHOTo epedHs y9eOHUKOB, JOMYIICHHBIX K UCIIOIh30BAHUIO IPU PEATU3AMHA HMEIOIIIHX
rOCyapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHbIX MPOTrPaMM HAYaJIbHOTO 00IEro, OCHOBHOI'O
obmero, cpeanero  oOmero  o0pa3oBaHUS ~ OPraHM3ANMSIME,  OCYIICCTBIISIOIIUMU
00pa3oBaTeNbHyI0 JIEATEIbHOCTh W YCTAaHOBIIGHUS TMPEAENBHOTO CpOKa HCIOJIb30BaHUS
UCKITIOYCHHBIX YUeOHHKOBY (3apeructpupoBano B Muntocte Poccum 01.11.2022 Ne 70799). URL:
http://www.educaltai.ru/upload/iblock/205/prikazminprosveshch-rossii-ot-21.09.2022-n-858-
fpu.pdf

9.  Ilpuka3 MuHHCTEpCTBa HAYKH U BhICIIero oopazoBanus Poccuiickoit deneparmm,
MunucrepcrBa mnpocBemenuss Poccuiickoit ®epeparmmu ot 05.08.2020 Ne 882/391 «O06
OpraHM3allil U OCYIIECTBICHUH OOpa30BaTeIbHON JEATEIbHOCTH MpU ceTeBor ¢dopme
peanm3any 00pa3oBaTeNbHBIX MporpamMm» (3apeructpupoan 10.09.2020 Ne 59764). URL:
https://base.garant.ru/74626602/

10. ®denepanbHBIN rOCy1apCTBEHHBIA 00Pa30BaTENLHBINA CTAHAAPT OCHOBHOTO OOIIETO
oOpa3zoBanus (yrBepxaeH npukazom Munncrepctsa [IpocBemenust Poccuiickoit ®eneparuu No
287 ot 31 mas 2021 1. «O0 yTBep)KacHUH (eAepaTbHOI0 TOCYIapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHaapTa OCHOBHOrO o01iero oopazosanus». URL:
https://normativ.kontur.ru/document?moduleld=1&documentld=395813

11. TIlpuxa3 MunucrtepctBa npocsemenus Poccuiickoit denepanuu ot 16.11.2022 No
993 «O6 yrtBepxkaeHun (QemepanbHO 00pa30BaTEIBLHONW MPOTPAMMBI OCHOBHOTO OOIIETO
00pazoBaHU (3aperucTpupoBaH 22.12.2022 Ne 71764). URL:
https://edsoo.ru/Federalnaya_obrazovatelnaya programma_osnovnogo_obschego_obrazovaniya.
htm

12. TIpuxa3z Munucrepcta npocsemenus Poccuiickoit @eneparmm ot 23.11.2022 Neo
1014 «O6 ytBepxkaeHuu QenepanbHOil 00pa30oBaTENbHON MPOrpPaMMBI  CPETHETO OOIIEro
00pa3zoBaHU (3apeructpupoBaH 22.12.2022 Ne 71763). URL:
https://edsoo.ru/Federalnaya obrazovatelnaya programma_srednego_obschego_obrazovaniya.ht
m

13. IIpuka3 MunucrepctBa mnpocsemienuss Poccuiickoit ®enepaunu Ne 568 ot
18.07.2022 «O BHeceHMM H3MEHEHHH B (efepanbHbIi rOCyAapCTBEHHBI 00pa3oBaTeIbHBIN
CTaHJApT OCHOBHOro oOimero oOpaszoBaHus» (3apeructpuponan 17.08.2022 Ne 69675). URL:
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_ Federacii_568 ot _18_ 07_2022
O_vnesenii_izmenenij_v_federalnij_gosudarstvennij_obr.htm

14. Tlpuka3 MunucrepctBa npocsemienus Poccuiickoit ®enepaunn ot 12.08.2022 Ne
732 «O BHEceHHWU M3MEHEHMH B (eepalbHbI TOCYJapCTBEHHbIH 00pa3oBaTeIbHBIN CTaHIAPT
cpeaHero oomero o0pa3oBaHus, yTBEP KICHHBIN PpUKa3oM MuHHCTEpCTBAa 00pa30BaHUs H HAYKU
Poccuiickoit ®@eneparmn ot 17 mas 2012 1. No 413» (12.09.2022 Ne 70034). URL:
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_Federacii_ot 12 08_2022_732
O_vnesenii_izmenenij_v_FGOS_srednego_obschego_obra zovani.htm

15. IIucemo Munnpocsemnienusi Poccun ot 03.03.2023 n 03-327 «O HampaBieHHH
uHpopmanun» (BMecte ¢ «MeToIMYeCKUMU PEKOMEHJIAMAMU M0 BBEACHHIO 4 (enepanbHbIX
OCHOBHBIX 0011€00pazoBaTenbHbIX porpamm»). URL: https://docs.cntd.ru/document/728265281

Humepnem-pecypcul
1. https://edu.gov.ru/ — caiit Munmnpocseriexusi PO
2. https://edsoo.ru/ — caiit «kEnunoe conepxanue 001ero oopa3oBaHusD».
3. http://samregion.edu.ru — caiitr MunuctepctBa obpa3oBanuss U Hayku Camapckoit
o0nacTH.
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4. http://obrnadzor.gov.ru/ — ®enepanbHas ciykba 1Mo Hag30py B chepe 00pa3oBaHUs U
HayKH.

5. www.fipi.ru — ®enepanbHblii HHCTUTYT Ieaarormyeckux usmepenuii (OUIIN). 6.
https://edsoo.ru/constructor/ — Korctpykrop padounx mporpamm. 7. http:// Wwww.prosv.ru — cait
usarenbeTBa «IIpocBenieHuey.

IIporpaMmma BKJIIOYAET:
naanupyemvle pe3ynbmamsl OCBOCHUS Kypca (PU3UKH Ha YriyOnéHHOM 1 6a30BOM YPOBHE, B TOM
YlCIIe npedmMemHble pe3yibmamsl 1o rojaMm o0yueHus;
cooeparcarue yuebnozo npeomema « usukay no 2o0am obyueHus,
npumepHoe memamuieckoe niaHuposanue ¢ yKasaHueM KOJIU4eCTBa YaCOB Ha U3YUYECHHUE KaXKI0U
TEMBbl U TPUMEPHOM XapaKTEPUCTHKOW y4eOHOH NeATeNbHOCTH YYalluXcCs, pealin3yeMod Ipu
U3y4eHUM 3THX TeM. [Iporpamma MMeeT mpUMEpHbBIH XapakTep M MOXKET ObITh HCIOJIb30BaHA
YUUTEISAMHU (PU3UKH JUISI COCTABJICHHUS! CBOMX PA0OYUX MPOTPAMM.

Pabouas nporpaMMa He CKOBBIBAE€T TBOPUECKYIO HHUIIMATHUBY YUUTENEH U IPEJOCTaBIAET
BO3MOXXHOCTH JUIsl peaJIM3alluil Pa3InYHbIX METOJANYECKHUX MOAXO00B K MPENoJaBaHu0 (U3NKU
Ha yriay0s€HHOM 1 6a30BOM ypOBHE IIPU YCIOBUHU COXPAHEHUS 00s3aTeIbHOM YacTu COAEp KaHuUs
Kypca. KonnuecTBo 4acoB B TEMAaTHYECKOM INIAHUPOBAHUY HA U3YUYEHUE KaKJIOM TEMBI SIBISAETCS
OPUEHTHPOBOYHBIM U MOXKET OBITh U3MEHEHO KaK B CTOPOHY YMEHbBILEHHs, TaK M yBEJIUUYEHUS B
3aBUCUMOCTH OT pEaJu3yeMbIX METOJMYECKMX IIOAXOJ0B M YPOBHS ITOATOTOBJICHHOCTH
y4almxcs.

KypcuBoM B TekcTe mporpammel BbLACNEHBI d1eMeHThl Llenu m 3agaum, IIpenmernsix
pesyabTatoB U ConepxaHus y4eOHOro Marepuana, KOTOpbIEe MPEACTaBIEHbI Ul U3yYeHUs Ha
yIIyOJI€HHOM YPOBHE.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJMETA «®U3UKA»

du3nka Kak Hayka 0 Hanbosee 00IUX 3aKOHAX MIPUPO/IbI, BHICTYIAs B KAUeCTBE y4eOHOTro
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaloLleM MHpE.
IkonbHBI Kypc (U3MKH — CHCTEMOOOpa3ymoImuil /s €CTECTBEHHO-HAy4YHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJIEHUH, N3y4aeMbIX
XUMHEH, Ouosioruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
pUMeHEeHHEe (U3NYECKUX 3HAHWN OMPENeNIUIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJYyYeHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOMCTBAMHU W 1p. M3yueHue (U3MKUM BHOCHUT OCHOBHOM BKJaJa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTHHBI MHpa ydaluxcs, B (opMupoBaHHe yMEHUM
NPUMEHSTh HayUHbIM METO/1 TO3HAHUS MPU BHIMOJIHEHUH UMHU yUYE€OHBIX HCCIIEI0BaHUM.

B ocHoBy Kkypca ¢(u3Mku cpeaHed LIKONBI TOJIOKEH psi M, KOTOpble MOXKHO
paccMaTpuBaTh KaK MPUHIUIIBI €0 TOCTPOEHUS.

Hoen yenocmuocmu. B COOTBETCTBUY C HEH KyPC SBJIAETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEeX pas3AesioB (M3MKH, BKIIIOUAET KaK BOMPOCH! KIACCUUECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUM C HEN MaTepuai Kypca QU3NKHU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (GOpMHpPOBaHHE TPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoen cymanumapuzayuu. E€ peanuzanys npeanoaaracT UCIOJIb30BaHUE TYMaHUTAPHOTO
noTeHnuana Gu3nueckoi HaykKHu, OCMBICIIEHHE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoea npuxnaonou nanpasenennocmu. Kypc dusukum yrayOn€HHOTO  ypOBHSA
IIPEIoJIaracT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
M3YYEHHBIX T€OpHUil U 3akoHOB. [Ipu 3TOM paccMaTpHuBarOTCs HA ypOBHE OOIIUX MTPEICTAaBICHUM 1
COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA U TEXHOJIOTHH.



Hoea rxonocuzayuu peann3yercsi TOCPEICTBOM BBEACHUS DJIEMEHTOB COJACPIKaHUS,
MOCBSIIEHHBIX JKOJIIOTUYECKUM TMpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKIACHUS MPoOIIeM palliOHAIBHOTO MPUPOJIOTIOIE30BaHUS U
HKOJIOTHUECKOM Oe30MacCHOCTH.

OcBoeHme cofiep KaHus MPOrpaMMbl JOJKHO OBITh IIOCTPOCHO Ha MPUHIIMIIAX CHCTEMHO-
JIesTeNIbHOCTHOTO Tmoaxona. Jlmst ¢u3ukm peanusanus STHX NTPUHIUIIOB Oaswpyercs Ha
UCTIOJIb30BaHUU CaAMOCTOSITEIILHOTO JKCIIEPUMEHTa KaK IMOCTOSIHHO JCHCTBYOIEro (akropa
yueObHoro mporecca. /i yenyOnéHHo20 YpOGHSA — DMO CUCMeMA CAMOCMOAMENIbHO20
VUEHUUECKO20 IKCNEePUMEHMA, BKIIOUAIOWe20 PPOHMATbHbIE YYEeHUYECKUEe ONbIMbL NPU U3YYeHUU
HO0B8020 Mamepuana, 1abopamopusie pabomsl u pabomel npakmuxyma. Llpu smom 603modnchsi 06a
cnocoba peanuzayuu Quuyecko2o npakmuxyma. B nepeom ciyuae npaxmuxym npogooumcsi iubo
6 konye 10 u 11 knaccos, 160 nocie nepeoo u 8Mopo2o NOLY200Ull 8 KAHCOOM U3 IMUX KIACCOS.
Bmopoii cnocod — smo unmezpayusi pabom npakmuKkyma  cucmemy 1abopamopHuix pabom,
KOmopbvle NpoBoOsAMcs 8 npoyecce uzyuenus pasoeia (memsi). Ilpu s3mom noo pabomamu
NPAKMUKyMa NOHUMAEMC  CAMOCMOSIMENbHOe UCCIe008aHUe, KOMOpoe NpPOoBOOUMCs NO
PYKOBOOCMBY C8EPHYMO20, 0000WEHHO20 8UdA be3 NOULA20B80U UHCIMPYKYUU.

B nmporpamme cucTeMa YYEHHYECKOTO OKCIEPUMEHTa, J1a0OpaTOpHBIX padoT U
MPAKTUKyMa TPEJCTABICHA SIUHBIM IepeuHeM. BBIOOp TEMATHKH JUISl 3TUX BUJOB YUYCHUYCCKHIX
NPaKTUYECKUX Pa0OT OCYIIECTBISIETCS YYaCTHHKAMH OOpa30BaTENBHOTO IMpoIlecca MCXOIS M3
OCOOCHHOCTEH TMOYpPOYHOr0 TUIAHWPOBAHHMS M OCHAmeHWs KaOuHeta ¢usuku. [lpm 3TOM
o0ecrieyrBaeTcsl OBJAJICHUE OOYYAIOUIMMKCS YMEHUSMHU IPOBOAMUTH TPSMBbIE M KOCBEHHBIC
WU3MEPEHUS, UCCIICOBAHUS 3aBHCUMOCTEH (U3NYCCKUX BEIMYUH W IOCTAHOBKY OIIBITOB II0
MPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbpiioe BHUMaHWE yACNSETCS PEIICHUI0 PACYETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu aToM
JUI PacUYETHBIX 3a/iady MPHUOPHUTETOM SIBJISIFOTCS 33Jaud C SIBHO 3aJIaHHOU U HEsI8HO 3A0AHHOLL
(U3HYECKON MOIEIBIO, TIO3BOJISIONIUE IPUMEHSITh H3yUYEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pasliesia Kypca, TaK M MHTETpUpPYs NMPUMEHEHHE 3HAaHWUH W3 pa3HbIX pasnenoB. Jlis
KAueCTBCHHBIX 33Ja4 TPHOPUTETOM SIBISIOTCS 3aJaHWsl Ha OOBSICHEHWE / TIpeJCKa3aHue
NPOTEKaHUs (PU3UYECKUX SBICHUN U MPOLIECCOB B OKPYXKAMOIICH XKHU3HH, TpeOyrolue BhIOOpa
(GU3HYECKON MOICIH ISl CUTYaIlUHU TIPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanuamMu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
o0ecreyeHnIo yueOHOoro npoiecca Kype GU3nku yriryO0ia€HHOro U 6a30BOro ypoBHs B CpeHEH
IIKOJIE JIOJDKEH M3Y4aThCsl B YCJAOBUSX MPeIMeTHOro Kadunera. B xabunere (pU3MKH JOIKHO
ObITh HE0OX0AMMOE JTabopaTOpHOE 000PYI0BaHKE AJIS BBIIIOJHEHHS yKa3aHHbBIX B IPOTrpaMMe
YYEHUYECKUX ONBITOB, JAOOPATOPHBIX pabOT U pabOT MPAaKTUKYMa, a TAK)KE JEMOHCTPAaLlMOHHOE
o0opyaoBaHue.

JemoHCTpanroHHoe o0opyoBanue GOPMHUPYETCS B COOTBETCTBUU C TPUHITUTIOM
MUHHMMAaJIbHOM IOCTATOYHOCTH U 00€CIIeYnBaeT MOCTAaHOBKY MEPEUUCICHHBIX B IPOrpaMMme
KITFOYEBBIX JIEMOHCTPALIMH JIUTsl HCCIIEIOBAHUS M3YYaeMBbIX SIBIICHUH U TIPOIIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JIaGoparopHoe 060pyI0BaHUE sl YYeHUUYECKUX NMPAKTUYECKUX paboT popMHUpyeTcs B
BUJIC TEMATHYECKUX KOMIUIEKTOB M 00eCreunBaeTcs B pacyére OJHOI0 KOMILJIEKTa Ha JIByX
oOyuaromuxcs. TemaTrueckre KOMILIEKThI Ja00paTopHOTro 000py10BaHUS JTOKHBI ObITH
MOCTPOCHBI HA KOMIJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKe
KOMITHIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUE TU(PPOBBIX Ta0OPATOPHIA.

HEJIN U3YYEHUSA YYEBHOT O ITPE/IMETA «®U3UKA»

OCHOBHBIMU TIENIIMU U3Y4YECHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

* popMHUpOBaHUE UHTEPECA M CTPEMJICHUS 00YUAIOIMUXCSl K HAYYHOMY W3YUYEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;



* pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/Ie TIO3HaHUS B (HOpMUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

* (hopMupoOBaHKE HAYYHOIO MHUPOBO33PEHHSI KaK pe3yJIbTaTa N3yueHHsI OCHOB CTPOCHHSI
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

* (hopMupoBaHEe YMEHUI OOBSCHATH SBICHHS C UCIIOJIb30BaHHEM (DU3MUYCCKUX 3HAHHUNA U
HAYYHBIX JOKa3aTeIbCTB;

* (hopMupoOBaHKE MPEICTABICHUN O POTH (PU3UKHU JIJISl PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

paszsumue npeodcmasieHull 0 03MONACHBIX cghepax 6yOywel npogeccuoHaIbHOU
0esAmenbHOCMU, C8A3AHHBIX C PUBUKOU, NOO20MOBKA K OalbHeuueMy 00yueHuio 8 9mom
HAanpasieHuu.

* JlocTiokeHue THX 1eJieil 00ecrieynBaeTcsl pEelIeHUEM CIEYIOIINX 3a/1a4 B IpoIiecce
U3y4deHUs Kypca GU3MKH Ha YPOBHE CpeHero o0mero oopa3oBaHus:

* IPUOOPETEHNE CUCTEMBI 3HAaHUK 00 00IUX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOUAsT MEXaHHUKY, MOJICKYJSIPHYIO (DU3HKY, SJICKTPOIMHAMHKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

* (hopMupoBaHKE YMEHUI MPUMEHSATh TCOPETUUCCKUE 3HAHUS JJIs1 OOBSICHEHHSI
(Gu3nUeCKUX SBICHUHA B IPUPOAC U ISl IPUHATHUS MPAKTHYECKUX PEIICHHU B TIOBCEAHEBHOM
KHU3HH,

* OCBOEHHE CIIOCOOOB pEIIeHHs pa3IMYHbIX 33]1a4 C SBHO 3aJaHHON (PU3UIECKOM
MOJIEIIBIO, 33/1a4, MTOJIPa3yMEBAIOIIMX CAMOCTOSITEILHOE CO3JaHie (PU3NICCKOI MOJICIH,
a/ICKBaTHOM yCIIOBHSAM 3aJ[au¥, B TOM YHCIIE 33J]]a4 MH)KEHEPHOTO XapaKTepa,

* MOHUMaHKNe (PU3MYECKUX OCHOB U TIPUHIIMIIOB ICHCTBHUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPEy;

* OBJIAZICHUE METOJIaMHU CAMOCTOSITEIIbHOTO TUNIAHMPOBAHUS U MPOBEICHUS (U3NICCKUX
IKCIEPUMEHTOB, aHAJIN3a M HHTEPIIPETAIIH HHPOPMALIUH, ONIPEACTICHHUS JOCTOBEPHOCTH
MOJTYYSHHOTO Pe3yJIbTaTa; CO3JJaHHe YCIOBUM JIJIsl pa3BUTHS YMEHHUI TIPOCKTHO-
HCCIIEIOBATEIbCKON, TBOPUECKON JCATEIBHOCTH;

pazeumue unmepeca K cghpepam npopeccuoHanbHol OessmeIbHOCMU, CEA3AHHOU C
Qusuxo.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ PT'OC COO yrinyOnéHHbINH ypOBEHb U3yUEHHS YUEOHOTO IpeaMeTa
«®Du3nKa» Ha YpOBHE CpEIHEro 001ero oopa3oBaHus BEIOUpAeTCs: 00y4aroIUMHUCS,
IUTAHUPYIOIIMMU IPOJODKEHNE 00pa30BaHMsl 110 CIELHUATBHOCTAM (PU3HKO-TEXHUUECKOTO
npodus.

VY4eOHbIM MJIaHOM MPEeTyCMOTPEHO u3yueHue ¢pu3uku B 00béme 340 4 3a aBa rosaa
oOydenus: 5 1 B Hepento B 10 u 11 knmaccax, Ha 6a3oBoM ypoBHE B 00bEMe 136 1 3a 1Ba roga
oOyuenus no 2 4 B HeAento B 10 u 11 knaccax. B remarnyeckom mianupoBanuu it 10 u 11
KJIACCOB IPEAIIONIAraloTCs PE3EPB BPEMEHH, KOTOPBIM YUUTEIb MOXKET HCIIOJIB30BATh [10 CBOEMY
YCMOTPEHHIO, U TIOBTOPUTEITHHO-0000IIAI0NINE YPOKH.

IIpoMexyTouHas aTTecTanys IPOXOAUT B COOTBETCTBHH ¢ NoJIokeHNEM «Ilonoxenue o
dbopMax, MEPUOJUYHOCTH U MOPSAIKE TEKYIIEr0o KOHTPOJIS YCIIEBAEMOCTH U POMEKYTOUHON
aTTecTaluy o0yJaroImuxcs 0 OCHOBHBIM 00111e00pazoBaTeIbHbIM porpammam». Gopma
MIPOMEXKYTOUHOM aTTecTal[ii: UTOroBasi KOHTPOJIbHAs paboTa.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA
«®U3UKA» HA YPOBHE CPEJHEI'O OBLIET'O OBPA30OBAHUSA

OcBoenne yaeOHoTO TipeameTa « Du3uKa» Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHms
(yrmy6n€HHbIi 1 6a30BBIi YPOBEHB) JOKHO 00ECTIeUnBaTh JOCTHKEHHE CIIETYIOIINX
JIMYHOCTHBIX, MECTAITPECAMETHBIX U IPEAMETHBIX O6pa3OBaTeJ'H)HBIX PE3YJIbTAaTOB.



JIMYHOCTHBIE PE3YJIBTATBI

FpaJICdaHCKO@ socnumadue.

* ¢(hOpMUPOBAHHOCTb I'PAXKJAHCKON MO3ULUHN 00YyYaIOLIErocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

* IPUHATUE TPATULMOHHBIX O0IIEYETOBEYECKUX T'YMAaHUCTUYECKUX U JEMOKPATHYECKUX
IICHHOCTEH;

* TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPAXKIAHCKOr0 OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUH B IIKOJIE U AETCKO-FOHOIIECKUX OPTaHU3aLUAX;

* YMEHHE B3aUMOJICHCTBOBATh C COLIMAILHBIMA HHCTUTYTaMU B COOTBETCTBUH C UX
(GYHKUMSAMU ¥ Ha3HAYCHUEM;

* TOTOBHOCTb K TYMaHUTApHOW U BOJIOHTEPCKOH IEATEIBHOCTH.

Hampuomuqecme socnumaHue.

* ¢(hOpMUPOBAHHOCTb POCCUIMCKOM IPa)K1aHCKOW UACHTUYHOCTH, MATPUOTU3MA;

* [ICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM; IOCTHKeHUsAM Poccun B
¢du3uKe 1 TEXHUKE.

ﬂyxoeﬂo-HpaecmeeHHoe socnumadue.

* ¢(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOIO IOBEICHMS,;

* ciocOOHOCTH OLIEHMBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHOHPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AEATEIBHOCTU
Y4YEHOT0;

¢ OCO3HAaHHUC JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOﬁqHBOFO 6yz[ymero.
Ocmemuueckoe éocnumanue.

* 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA,
HpUCyLIEro (pu3nuecKoi HayKe.

Tpyooeoe éocnumanue:

* HHTEpeC K pa3IMyHbIM chepam npodeccuoHaTbHON AEATENIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayen
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIAHBI,

* TOTOBHOCTH U CITOCOOHOCTH K 00Pa30BaHMIO i CaMOOOPa30BAHUIO B 00JIACTH (PU3NKH Ha

MMPOTANKCHUUN BCEM KU3HMU.
Okonoeuueckoe socnumanue:

* c¢(hOpMUPOBAHHOCTDH HKOJIOTHUECKON KYJIBTYphI, OCO3HAHHE TI00ATFHOTO XapaKTepa
HKOJIOTHUECKUX MPobIIeM;

* [NIAHUPOBAHNE U OCYLIECTBICHUE ACUCTBUI B OKPYKAIOIIECH Cpelie HA OCHOBE 3HAHUS
1esell yCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA,

* pacuIMpeHHe OIbITA ACITETHPHOCTH YKOJIOTHYECKOW HAPABICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HAaHUH 10 (pu3HKe.

UeHHOCWlu HAY4YHO2O0 NO3HAHUA:

* ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKH;

* OCO3HAHME [IEHHOCTH HAYYHOH JIeATEIbHOCTH, TOTOBHOCTh B MIPOIIECCE H3YUCHHS
(U3UKN OCYIIECTBIATH MPOEKTHYIO U HCCIIEI0BATENbCKYIO AEATEIbHOCTh HHANBUIYAIbHO U B
TpyIIIIe.

B nporecce nocTrkeHNs TMYHOCTHBIX PE3YIbTaTOB OCBOEHHSI TPOrPaMMBbI CPETHET0
o01rero 00pa3oBaHus M0 GUHKE y 00YUAIOIIHUXCS COBEPIICHCTBYETCS AMOYUOHANbHBIU
unmeniexm, Tpeanoaaraonmi chopMHUPOBAHHOCTE!

CAMOCO3HAHUs, BKIIFOUAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAILHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

camopezyniupoeanus, BKIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHE TPUHUMATh
OTBETCTBEHHOCTD 32 CBOE MOBEJICHNE, CIIOCOOHOCTD a1alITUPOBATHCS K YMOI[MOHATBHBIM
HN3MCHCHUAM U IIPOABJIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,



6HYmMpeHHelu MOmueayuu, BKIFOYAtOIIEH CTPEMIICHHE K TOCTUKEHUIO LIETU U YCIIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE AEUCTBOBATh, UCXO/sl U3 CBOUX BO3MOXKHOCTEH;

amMnamuu, BKIOYAIOUIEH c1oCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €T0 MIPU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTD K COUYYBCTBUIO M COTNIEPEKUBAHUIO;

COYUANBHBIX HABLIKOS, BKIIOYAIOIINUX CIIOCOOHOCTH BHICTPAUBaTh OTHOIICHUS C APYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIBTATBI

YHuBepcaibHble MO3HABATEIbHbIE /1€liCTBUSA

Ba3oBble Jiornueckue aeiicTBUA:

* CaMOCTOSITEIFHO ()OPMYJIMPOBATH U AaKTYAJIM3UPOBATH MPOOJIEMy, pacCMaTPUBATh €€
BCECTOPOHHE;

* OIIPEACIIATH 1IN AEATEIHHOCTH, 33/1aBaTh MapaMETPhl U KPUTEPUU UX JOCTHKECHHUS;

* BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHNS B pACCMATPUBACMBIX SIBJICHUSX;

* pa3pabarbIBaTh IUIAH PEHICHHS MPOOIEMBI C YIETOM aHATM3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYpPCOB;

* BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIIBHOCTH;

* KOOPJAMHUPOBATH U BBHIMOIHATH PaOOTY B YCIOBUAX PEATILHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

* pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KM3HEHHBIX MTPOOIIEM.

Ba3oBrle ucciienoBaTeIbCKHe AeiCTBUA:

* BIIQJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUCBBIMU TIOHATHSMHU U METOJaMH (PH3UIeCKOn
HAYKH;

* BJIAJICTh HaBbIKAMU yU4€OHO-HCCIIEIOBATEIHCKON U TPOCKTHOM JIEATEILHOCTH B 00JIACTH
(bu3KKH; CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs 33124
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMUS;

* BIIQJICTh BUJIaMU JCITEIbHOCTHU MO MOJIYYESHHUIO HOBOTO 3HAHMS, €M0 HHTEPIIPETALINH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX yU€OHBIX CUTYAIUsIX, B TOM YUCJIE NPU
CO3aHMU YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

* BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 33]1a4y, BBIJIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOUTh apPTYMEHTHI JIs JJOKA3aTeNIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

* AHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PELIECHUS 3aa4d PE3YIbTaThl, KPUTUUECKU
OIICHUBAThH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

* CTaBUTH U (GOPMYIHUPOBATH COOCTBEHHBIE 33a/1a4H B 00pa30BaTEIbHOMN I€ATEILHOCTH, B
TOM YHCJIC TIPU U3YYCHUHN (PU3HKU;

* TaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

* YME€Tb MePEHOCUTH 3HAHUSI MO (PU3UKE B MPAKTHUECKYIO 00JACTh )KU3HEIEATEIbHOCTH;

* YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

* BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOX0/IbI U PEIICHUS; CTABUTD
po0OJIeMBl U 3a/1a4H, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanmueii:

* BIIJICTh HaBBIKAMU MOy4eHUs: HHPOpMaIuu GU3NUECKOTO COACPKAHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH MOUCK, aHATN3, CUCTEMATHU3AINIO U
MHTEPIIPETANIO HHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

* OLICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

* HCIIOJIB30BATh CPeICTBA MH(MOPMAIIMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTHIA B
pEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIIMOHHBIX 3a71a4 ¢ COOJII0ICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MMaCHOCTH, TUTUEHBI, pecypcocOepekeHu s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;



* CO3/1aBaTh TEKCThI (PU3MUYECKOT0 COACPKAHUS B Pa3IMUHBIX (popMaTax ¢ yuéToM
Ha3zHaueHUs UH(OPMAIINHK U 1IETICBON ayJUTOPUH, BEIOUpas ONTUMANIbHYIO (hopMy
IPEJCTaBICHUS U BU3YyaIU3alluU.

YHuBepcaibHble KOMMYHHKATHBHBIE 1eiiCTBUS

Oo0wmenue:

* OCYIIECTBJIATH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOH JEATEILHOCTH;

* pacro3HaBaTh IPEANOCHUIKN KOH(IMKTHBIX CUTyallui U CMATrYaTh KOHQUINKTHI,

* pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHasl 1eITeJIbHOCTh:

* IOHUMATh U UCMOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U MHIMBUAYAIbHON pabOTHI;

* BEIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JICHCTBHIA C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4ieHa KOJUIEKTUBA,;

* IPUHUMATH LIEJIM COBMECTHOH J1eATEIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JeMcTBUSA 110 €€ JOCTHXKEHUIO: COCTABIIATH IIJIaH JEHCTBUH, paclpeaeiaTh PO ¢ yUETOM
MHEHHUI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

* OLICHHUBATh Kau€CTBO CBOET0O BKJIAJla U KaXJ10I0 YUaCTHUKA KOMaH/bI B OOLIMiA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

* [IpeJyIaraTb HOBbIE TPOEKTHI, OLIEHUBATh UAEH C MO3UIMH HOBU3HbI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

* OCYILIECTBJIATh IO3UTUBHOE CTPATETUUECKOE MTOBEJICHHE B PA3JIMYHBIX CUTYalLlUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

YHuBepcanbHbIe peryJsiTUBHbIE 1eliCTBUS

Camoopranmszanus:

* CAMOCTOSITEIIEHO OCYIIECTBIISITh TO3HABATEIBHYIO IESTEIILHOCTh B 00JIaCTH (DU3HUKH U
ACTPOHOMMH, BBISABIATH IIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/IauH;

* CaMOCTOSITEIBHO COCTABIIATh IUIaH PELIEHUs pacUETHBIX U KaUYECTBEHHBIX 3a/1a4, IIJ1aH
BBINOJIHEHUS TPAKTUYECKON PabOThI C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

* 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

* paciIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTEHUH;

* IeNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32
pelieHue;

* OLICHUBATh NPUOOPETEHHBIH OMBIT;

* CII0COOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3pyIULIUU B 001aCTH
(u3uKH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

* 1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

* BJIaJIeTh HaBbIKAMH [TO3HABATEIbHOMN peduieKCuu KaKk 0OCO3HAHUS COBEPILAEMBIX
JEHCTBUI U MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIL; HCIIOJIB30BAaTh IPUEMBI
pedexcun Uit OLIEHKH CUTYallUH, BBIOOpa BEPHOT'O pEIIEeHUS;

* YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
IIPUHUMATHh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAINU3€E PE3yJIbTATOB ACATEIbHOCTH.

IIpunsiTue cedst M APyrux:

* IPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

* IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX [P aHAIN3€ Pe3yIbTaTOB ACSTEIbHOCTH;

* IPU3HABAThH CBOE MPABO U MPABO IPYTUX HA OUIHOKH.

NPEJMETHBIE PE3YJIBTATHI
10 xaacc



B nporecce nzydenus kypca ¢usznku yriayonéanoro u 6azoBoro yposHs B 10 kimacce
YYCHUK HAy4YHUTCS:

~[lonumatp (1€MOHCTPUPOBATH) POJIb (PU3MKU B IKOHOMUYECKOU, TEXHOJIOTUYECKOM,
IKOJIOTHUYECKOH, COITMAILHON U ATHYECKOH cdepax NesTeIbHOCTH YeTI0BEKa; POJIb U MECTO
(GuU3KUKN B COBPEMEHHON HayYHOU KapTHHE MUPA; 3HAUEeHUe ONUCANENbHOL,
cucmemamusupyrowetl, 00bACHUMeNbHOU U NPOCHOCMUYECKOU QYyHKYUll pusuieckol meopuu —
MEeXaHUKU, MONEKVIAPHOU U3UKU U MEPMOOUHAMUKU, POIb Pu3U1ecKou meopuu 8
@opmuposanuu npedcmagieHull 0 huuLecKoll Kapmure Mupa;

~pa3nuyaTh (YUYUTHIBATh) YCIOBUS MIPUMEHUMOCTH Moenell GU3nIecKux Tei U
MIPOLIECCOB (SIBJICHUI ): MHEPLIMATIbHAS CUCTEMa OTCUETA, aOCOJIFOTHO TBEPIOE TEJIO,
MaTepuaibHas TOYKa, PABHOYCKOPEHHOE JIBH)KEHUE, CBOOOIHOE MajJieHIe, a0COIIOTHO yIpyras
nedopmariusi, abCOIIOTHO YIIPYroe U abCONFOTHO HEYIIPYToe CTOJKHOBEHUS, MOJICIIY Ta3a,
KUAKOCTU U TBEPAOTO (KPUCTAIIMUECKOI0) Tella, UIealbHbIN T'a3, TOUSUHBIN 3apsijl, OTHOPOAHOE
AIIEKTPUYECKOE I10JIE;

~pa3nuyaTh yCaoBUs (TPaHUIlbl, 00JaCTH) IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB,
NOHUMATh BCEOOHINI XapakTep pyHAaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTH MCITOJIb30BaAHHS
YaCTHBIX 3aKOHOB;

~aHAITU3UPOBATh U OOBSICHATH MEXaHHMUECKUE MPOLECCHI U SBJICHUS, HCIIONIB3YS
OCHOBHBIE MOJIOKEHHSIH 3aKOHBI MEXaHUKH (OTHOCUTEILHOCTh MEXaHUYECKOTO JIBHXKEHUS,
(dopMyJibl KHHEMATUKU PaBHOYCKOPEHHOIO JABUXKEHUSI, npeobpasosanus I anunes s ckopocmu
u nepemeujenusi, 3akonvl Hotomona, npunyun omuocumenvrocmu I anunes, 3aKOH BCEMHUPHOTO
TATOTEHHS, 3aKOHBI COXPAHEHUS HMITYJIbCA U MEXaHHUUECKOW SHEPTHH, C853b PAOOMmbl CUTbL C
UsMeHeHUueM MexaHu4yeckou SHepeuLl, YClo8usi pagHo8ecUs meépoo2o meia), Ipu TOM
HCII0JIb30BaTh MaTEMATUYECKOE BbIPAKEHUE 3aKOHOB, YKA3bIBAMb YCA08US NPUMEHUMOCTU
Qusuueckux 3akonog: npeoopazosanuii I anunes, 6mopoco u mpemve2o 3axkono8 Horomona,
3aKOHO8 COXPAHEHUSI UMNYIbCA U MEXAHUYECKOU SHEP2UU, 3aKOHA 8CEMUPHO20 MAL0MEHUs,

~aHAIM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SBJICHUS, HCIIOIb3YsI OCHOBHBIE
nosioskeHnss MKT 1 3akoHBI MOJIEKYJISIPHON (PU3UKU U TEPMOJMHAMUKH (CBSA3b 1aBJICHUS
UJICAIbHOTO Ia3a co CPeHEN KNHETUYECKON SHEPTrUer TEIJIOBOr0 ABMKEHUS M KOHLEHTpaIei
€ro MOJIEKYJI, CBSI3b TEMIIEPATypPhl BEIIECTBA CO CPEAHEN KMHETUYECKOM SHEpruel TermIoBoro
JIBUKEHMSI €70 YaCTHIL, CBA3b JAaBJICHUS UIE€aJIbHOIO ra3a ¢ KOHLEHTPAUEH MOJIEKYJ U €ro
TEeMIIepaTypoH, ypaBHeHre MenneneeBa— KinanelpoHa, epBblil 3aKOH TEPMOJIUHAMUKH, 3aKOH
COXpaHEHMsI SHEPTUHU B TEIJIOBBIX Mpolleccax); MPH 3TOM UCIOIb30BaTh MaTEMAaTHYECKOE
BBIPAXXCHHE 3aKOHOB, YKA3b186AMb YC08UL NPUMEHUMOCMU YpasHeHus Menoeneesa—
Knaneiipona,

~aHAJIU3UPOBATh U OOBSICHATDH (ONMUCHIBATH) AIEKTPUUECKUE SIBICHUS, UCTIONIb3YS
OCHOBHBIE TTOJIO’KEHUS M 3aKOHBI HJIEKTPOANHAMUKY (3aKOH COXPAHEHUs 3JIEKTPUIECKOTO
3apsia, 3akoH KynoHa, nomenyuanonocms 31eKmpocmamuiecko2o nojis, NPUHyun
Cynepnosuyuy d1eKmpudecKux noiet, npu 3mom yYKazvleds YCi068us NPUMEHUMOCMU 3AKOHA
Kynona; a Takxe npakTHUECKU BayKHbIE COOTHOILLIEHUS: 3aKOHbI OMa Ui ydacTKa Henu 1 JUIs
3aMKHYTOH 3JIeKTpudecKoil nemnu, 3akoH Jxoyns—IJlenua, npasuna Kupxzoga, 3axonsi
Dapaodest 015 I1eKMpPOaU3Q);

~ONUCHIBAMd u3UYecKue NPoYeccvl U A61eHUs, UCNONb3YS BEUYUNBL nepemMeljeHue,
CKOpOCMb, YCKOpeHue, UMNYIbC med U CUCeMbl mell, CUILA, MOMeHm CUlbl, 0asileHue,
HOMEHYUANbHASA DHEPIUs, KUHEMUYeCcKas dHepeUusl, Mexanuueckas sHepeus, paboma cuivl,
YeHmpocmpemumenbHoe YCKOPEHUe, CUIA MANCeCmU, CULa Ynpy2ocmu, CUla mpeHus,
MOWHOCMb, dHEP2UA 83AUMOOeICEUs mela ¢ 3eMnéll 6ONU3U e€ NOBEPXHOCU, IHEPIUsL YAPY 20Tl
odegopmayuu nPYI*CUHbL, KOIUYECEO MeNiomyl, abCONOMHAA memnepamypa meia, paboma
MepMOOUHAMUKE, 6HYMPEHHS IHEPIUSL UOEATbHO20 0OHOAMOMHO20 2a3d, paboma udeanibHo20
2aza, omHocumenbHas e1axcHocms 6030yxa, KIIJ/[ udeansno2co mennogoeo ogucamerns,
9NeKMpUiecKoe noie, HanpANCEHHOCMb INEKMPUUECKO20 NOJA, HANPAICEHHOCHb NOJIA
MOYEUHO20 3apPA0a WU 3aPAHCEHHO20 WApa 68 8aKyyMe U 8 OUdIeKmpuKe, NOmMeHyuaul



INEKMPOCMAMULECKO20 NOJIsl, PA3HOCHb NOMEHYUATI08, INEeKMPOOBUNCYIYAS CUNLA, CULA MOKA,
Hanpssjicenue, MOWHOCMb MOKd, 21eKMpUiecKds EMKOCmyb NI10CKO20 KOHOeHcamopa,
conpomueienue yuacmKka yenu ¢ noc1e008amenbHblM U NAPAIIeIbHbIM COeOUHEeHUeM
Pe3uUcmopos, 3uepausi 31eKMmpudecko2o nojisi KOHOeHcamopa,

~00BACHATE 0OCOOEHHOCTH MPOTEKaHUsI (PU3NYECKUX SIBJICHUI: MEXaHUYECKOE JIBUKEHUE,
TEIUIOBOE JIBYKEHHE YaCTHI] BELIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JIBH)KEHUE,
I dy3us, ucrapeHne, KUIeHUue U KOHIeHCalus, IJIaBJIeHUe U KpUCTaIIIN3alys,
HAIPaBJIEHHOCTb TEIUIONEPEauH, MIEKTPU3ALIUS TEN, IKEUNOMEHYUATLHOCHb NOGEPXHOCTU
3apsAACEHHO20 NPOBOOHUKA,

~TIPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTH OAHOMN (pU3MUECKON BEIIMYMHBI OT JPYTOH ¢
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI: IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yJbTATHI MOJYYCHHOH 3aBUCUMOCTH (PU3UUECKUX BEIHUUH 8 8uUde 2pahuKos ¢ yuémom
abconomubIX no2pewHocmell usmepeHull, 1€71aTh BEIBOBI 10 pe3yJibTaTaM UCCIIeI0BaHMS;

~TIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYMH; IIPU 3TOM BBIOMpPATh
ONTUMAJIbHBIA METO/1 U3MEPEHUs, OLICHUBATh A0COIIOTHBIE U OTHOCUTENbHBIE IOIPEIIHOCTH
NPSAMBIX 1 KOCBEHHBIX U3MEPEHUI;

~NPoBOOUMb ONbIMbL NO NPOBEPKE NPEONONCEHHOU 2UNOme3bl: NAAHUPOBAMD
9KCnepuUMeHm, cooupams IKCNePUMEHMANTbHYIO YCMAHOBKY, AHAIUUPOBAMYb NOJYYEeHHbLE
pe3yibmamyl u 0e1ams 861600 0 CMAMYCce NPeON0NHCEHHOU 2UNOmMe3bl,

~co0JII01aTh MpaBwiia 0€30MacHOTO TPYAa IPU MPOBEICHUH UCCIICAOBAHUHA B paMKax
y4eOHOTr0 3KCIIepUMEHTa, IPAaKTUKyMa U y4eOHO-HUCCIIe0BATENbCKOM U POEKTHOI
NeSITETLHOCTH € MCIIOJIb30BAaHHEM U3MEPUTENILHBIX YCTPOUCTB B 1a00paTOPHOTO 000PYAOBAHHS;

~pewarh pacy€THhIE 3a7a4YM C IBHO 3aJJaHHOH U HesA6HO 3a0anHol GU3NUECKON MOJIEIIBIO:
HA OCHOBaHWH aHAIN3a yCIOBHS 0O0OOCHOBBIBATH BHIOOP PU3NICCKONM MOJICITH, OTBEYAOIICH
TpeOOBaHUAM 33/1a4H, IPUMEHSTH (HOPMYJIbl, 3aKOHbI, 3AKOHOMEPHOCTH U HOCMYIAMbl
@uzuueckux meoputi IpU UCIOJIB30BAHUN MAaTEMATUYECKUX METO/I0B PELLIEHUs 3a/a4,
IPOBOJUTH Pacy€Thl HA OCHOBAHUU UMEIOLIUXCS JaHHBIX, aHATU3UPOBATh PE3YJIbTAThI U
KOPPEKTHPOBATH METO/IbI PEIICHHS C YIETOM IMOJTyUYEeHHBIX PE3YIIbTATOB;

~pellaTh Ka4eCTBEHHbIE 33/1a4U, mpebyloujue npumMeHeHus SHaHUll U3 Pasnvlx pazoenos
WIKONILHO20 KYPCA (OU3UKU, a MaKdice uHmepayuu 3HaHuti u3 Opy2ux npeomemos ecmecmeenHo-
HAYYHO20 YUKIA: BBICTPAUBATh JIOTHUYECKYIO LIETIOUKY PacCy>KICHUH ¢ OOpPOH Ha U3y4YEeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH (PH3UUECKUE SBIICHHS,

~UCNONb3068AMb MeopemuiecKue 3HaHus 01 00bACHEHUs. OCHOBHBIX NPUHYUNOE PAOOMbL
U3MepUmMenbHuIX NPUOOPO8, MEXHUUECKUX YCMPOUCME U MEXHOJI02UYECKUX NPOYeCccos;

~HCIOJIb30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3UKE B TOBCETHEBHOM JKU3HU IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHMs 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

~TIPUBOJIUTH TIPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

~AHATUZUPOBAMb U OYEHUBAMb NOCIEOCMBUS ObIMOBOT U NPOU3BOOCNEEHHOU
0esAmenbHOCMU Yelo8eKd, C6A3aHHOI C PU3UYECKUMU NPOYeCccamul, ¢ NOZUYULL IKOJI02UYECKOL
bezonacnocmu, npeocmagneHull 0 payuoHaIbHOM NPUPOOONONILIOBAHUU, A MAKIHCE PAZYMHOM
UCNONL308AHUU OOCMUNICEHUU HAYKU U MEXHOI02U 01 OANbHeUue20 pa3eumusl 4ei08e4ecko2o
obwecmsa,

~IIPUMEHSATH Pa3InYHbIe CIOCOOBI paboThl ¢ MHPOpPMaLUel PU3NUECKOTO COAEPKAHUS C
UCTIOJIF30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA: TIPH 3TOM HCTIOIH30BaTh
COBpEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTHH [T IOUCKA, TepepaboTKH U MPEAbIBICHUS
y4eOHOI 1 HAayYHONOYJIIPHOW WH(OPMAIIHH, CTPYKTYPUPOBAHHS U HHTEPIIPETAIIUN
UH(pOPMaLINH, TTOJTyYeHHON U3 pa3IMYHbIX HCTOYHHUKOB; KPUTUYECKU aHATU3UPOBATh
HOJIYyYaeMY0 UHDOpMAayuio u OYyeHUu8ams e€ 00CMOBEPHOCHb KAK HA OCHOBE UMEIOWUXCS
3HAHUL, MAK U HA OCHOBE AHANU3A UCMOYHUKA UHGOPMAYUU,



~NPOABISAMb OP2AHUZAYUOHHBIE U NO3HABAMENbHbIE YMEHUSL CAMOCTMOAMENLHOZO
npuodpemenUs HO8bIX 3HAHUL 8 Npoyecce BbINOIHEHUS NPOEKMHBIX U Y4eOHO-
uccreoosamensbckux pabom, paboTaTh B IpyIIe C BBITOJHEHHEM Pa3IUYHBIX COIIMATBHBIX
poJieii, MIaHuPOBaTh PadOTy TPYIIIIEI, PAIIHOHATBHO PACIIPEACIATE ACITEILHOCTD B
HECTaHJIAPTHBIX CUTYAIIHsX, aJIcKBATHO OIEHUBAThH BKJIAJl KaXKIOTO U3 YYACTHUKOB TPYIIIHI B
peleHne paccMaTpUBaeMOU POOIIEMBI;

~NpOosBIAMb MOMUBAYUIO K 0)OyWell NPpopeccuoHaIbHOU 0esimeabHOCmU NO
CNeYUANbHOCMAM QUUKO-IMEXHUUECKO20 NPOPUIA.

11 knace

B npouecce n3ydenus kypca ¢puszuku yriyonéuHoro u 6azoBoro ypoBHs B 11 kiacce
YUEHHUK HAY4UTCS:

MMOHUMATH (JEMOHCTPUPOBATH) POJIb PUIUKU B SIKOHOMUYECKOM, TEXHOIOTMUECKOH,
COLIMAJIBHOM U 3TUYECKOH chepax IesTeIbHOCTH YeIOBEKA; POJIb M MECTO (PU3UKHU B
COBPEMEHHOM Hay4YHOH KapTHHE MUPA; POJIb ACTPOHOMHUU B IPAKTHUUECKOH 1eATEIbHOCTH
YeJI0BEKa U AbHEHIIeM HayYHO-TEXHUYECKOM Pa3BUTUU; 3HAUEHUE ONUCAMENbHOL,
cucmemamusupyrowetl, 00bACHUMENbHOU U NPOSHOCMUYECKOU QYHKYUl puzuieckol meopuu —
INEKMPOOUHAMUKU, CREYUATbHOL MeoPUY OMHOCUMENbHOCMU, KBAHMOBOU (OU3UKU, POIH
buznueckoil Teopur B GOpMUPOBAHUH MPEACTABICHUI O GU3NYECKON KapTUHE MHPa, MECTO
(du3nIecKoil KapTHHBI MUpa B OOIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEJICTABICHUI O IPUPOJE; pa3IudaTh (YUUTHIBATh) YCIOBHS IPUMEHUMOCTH MOJIETIeH
(U3NYECKUX TN U MPOLIECCOB (SIBJICHUI): OTHOPOIHOE IIEKTPUIECKOE U OJHOPOIHOE
MarHUTHOE IOJIsI, TApMOHUYECKHE KoJeOaHus, MaTeMaTHYeCKUI MasiTHUK, UI€aIbHbBIN
NpPY>XKUHHBIA MasTHUK, TAPMOHHYECKHIE BOJIHBI, UICATBHBINA KOJIeOATEIbHBIH KOHTYP, TOHKAs
JIMH3a; MOJIEJIel aToMa, aTOMHOTO Siipa M KBAHTOBOW MOJIEH CBETa; Pa3inyaTh YCIOBHUS
(rpaHuUIBl, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, HOHUMAMb 8Ce00uull Xapaxkmep
@yHOAMEHMANbHBIX 3aKOHO8 U 0O2PAHUYEHHOCHb UCHONb308AHUSL YACHHBIX 3AKOHO8;

* QHAJIM3UPOBATH U OOBSICHATH HIIEKTPOMATrHUTHBIE MTPOLECCHI U SBJICHUS, HCIIOIB3YS
OCHOBHBIE MOJIOKEHHSI U 3aKOHBI 3JIEKTPOJMHAMUKY U CTIEHUATbHON TEOPHUH OTHOCUTEIHHOCTH
(3aKOH COXpaHEHHS AIEKTPHUYECKOTO 3apsina, cuina Ammepa, cuia JlopeHia, 3akoH
3JIEKTPOMAarHUTHON MHAYKLMH, TpaBuiio Jlenua, cBsa3b D/1C caMOMHIyKIIMM B JIEMEHTE
AIIEKTPHUYECKOM IIETI CO CKOPOCTHIO U3MEHEHHUS CHITBI TOKA; TTOCTYJIATHI CIICIUAIEHON TEOPUN
OTHOCUTENbHOCTH DUHINTEIHA);

* aHAJIM3UPOBATH M OOBSICHATH KBAHTOBBIE MTPOIECCHI U SIBJICHUS, HCIIOB3YSI TOJIOKEHUS
KBaHTOBOM (QU3MKH (ypaBHeHHE DHHIITeHHA 115 poTo3ddekTa, nepBblil 1 BTOPOH MOCTYJIIAThI
Bbopa, npunimn cooTHomeHus HeotnpeaenéHHocTel [ eizendepra, 3aKoHbl COXpaHEHUS
3aps10BOTO U MACCOBOI'O YMCEI ¥ SHEPTHH B SJEPHBIX PEAKIUAX, 3aKOH PaHOaKTUBHOIO
pacriana);

* ONMMCHIBATh (PU3NYECKHE TPOLIECCHI U SIBICHUS, UCIIOIb3Ys BEIMYMHBI: HAPSKEHHOCTD
AIIEKTPHYECKOTO OIS, MOTEHITHAI SJIEKTPOCTATHYECKOTO TIOJIsl, Pa3HOCTH MMOTEHIIHAIIOB,
AIIEKTPOABIIKYILAS CUJIa, MHAYKIMS MArHUTHOTO TOJIsl, MAarHUTHBIN MOTOK, CUjla AMIlepa,
UHYKTUBHOCTb, JJIEKTPOJABIIKYIIAS CHIIA CAMOWHAYKIIMH, SHEPTHSI MATHUTHOTO TIOJISI
IPOBOJIHUKA C TOKOM, PENIATUBUCTCKUNA UMITYJIbC, TOJIHASI DHEPTUS, SHEPTHs TOKOS CBOOOTHOM
YaCTHUIIBI, SHEPTHUS M UMITYJIbC (POTOHA, MACCOBOE YHCIIO ¥ 3apsi spa, SHEPTHS CBSI3H SIPa;

* 00BSCHATH OCOOEHHOCTH NMPOTEKAHUS (PU3NUECKUX SBICHUN: IIEKTPOMarHUTHas
WHIYKIUS, CAMOWHAYKIIUS, pE30HAHC, HHTep(EPEHITUS BOIH, TU(PAKIIHS, AUCTIEPCHS, TIOTHOE
BHYTpEHHEE OTpaxkeHue, Gporoanekrpuueckuii apdext (poroaddexr), anbda- u Gera-pacnaibl
saep, raMMa- U3JIydeHue sep; Gu3ndeckue MpUHIUITBI CIIEKTPAILHOTO aHATTN3a 1 paboThI
nasepa;

* onpeoenamo HanpasieHue UHOYKYUU Ma2HUMHO20 NOJs NPOBOOHUKA C MOKOM, CUTbL
Amnepa u cunvt Jlopenya;



* cmpoums u300padicerue, co30a8aemoe NIOCKUM 3epKAIOM, MOHKOU JTUH3O0M, U
paccuumvléams €20 Xapakmepucmuku,

* NPUMEHAMb OCHOBONOIA2AIOWUE ACMPOHOMUYECKUE NOHAMUSL, MEOPUl U 3AKOHbL 0I5
aHanu3a u 00vbACHeHUs PU3UUECKUX NPOYECcos, NPOUCXOOAUUX 6 36E30aX, 8 36E30HbIX
cucmemax, 8 MedsHceaIaKmudeckol cpeoe; 0BUNCEHUSL HeDEeCHbIX meJl, 2801I0YUU 36€30 U
Bcenennoii;

* IPOBOJIUTH MCCIICJIOBAHUE 3aBUCUMOCTEH (PM3UUECKUX BEITMYUH C UCIIOIB30BaHUEM
MPSIMBIX M3MEPEHUIN: TIPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI
TIOJTYYCHHOM 3aBHCUMOCTH (PM3UYECKUX BEITMYUH B BUC TPAPUKOB ¢ yUETOM aOCOTIOTHBIX
MOTPEITHOCTEH U3MEPEHUH, IENIaTh BEIBOJIBI 110 Pe3yIbTaTaM HUCCIICOBAHMUS;

* IPOBOJINTH KOCBEHHBIE H3MEPEHHS (PU3NYCCKUX BEITUYMH; TIPU 3TOM BBIOUPATH
ONTUMAJILHBIA METO]T U3MEPEHHUSI, OIICHHBATH A0COIIOTHBIC U OTHOCUTEIILHBIC MTOTPEITHOCTH
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

* IPOBOJIUTH OIBITHI 0 IPOBEPKE MPEJIOKEHHOHN TUIIOTE3bI: TUIAHUPOBATH SKCIICPUMEHT,
COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATH TIOJTYYCHHBIC PE3yJIbTAThl U JeNIaTh
BBIBOJI O CTaTyCe MPEIOKEHHOM THUITOTE3HI;

* OnucvIBamb Memoobl NOJYUEHUS HAYUHBIX ACMPOHOMUYECKUX 3HAHULL,

* coOo1aTh MpaBuiIa 0€30MaCHOTO TPY/a MPU MPOBEACHUH UCCIICIOBAHUN B paMKax
y4eOHOTO IKCIIEPUMEHTA, TPAKTUKyMa U y4eOHO-HUCCIICA0BATEILCKOM U TIPOCKTHOM
JESTSIIBHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIA0OPATOPHOTO 000PYIOBAHHUS,
pemarh pacy€THhIC 3a7a4M C SBHO 3aJaHHOU U HESI8HO 3a0aHHOU PU3UYECKOU MOOenblo. Ha
OCHOBaHWH aHAJIN3a yCIIOBUS BBIOUPATh (PH3UUECKIE MOCITH, OTBEYAIOIINE TPEOOBAHUSIM
3aj]1auu, IPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIaThl (PU3HMUYECKUX TEOPUH PU
UCIIOJIb30BAHUY MAaTEeMATUYCCKUX METOJIOB PEUICHUS 3aa4, IIPOBOIUTH PACYETH HA OCHOBAHHUH
UMCIOIINXCS JaHHBIX, aHAIU3UPOBATH PE3YJIbTAThl H KOPPEKTHUPOBATH METO/IbI PEIICHUS C
Y4ETOM IMOTYICHHBIX PE3yJIbTATOB;

pelaTh KaueCTBEHHBIC 3aJauu, TPEOYIOIUE MPUMEHEHHSI 3HAHUH U3 pa3HbIX pa3/iesioB
HIKOJILHOTO Kypca GU3NKH, a MaKice UHMe2payuu 3HAHUL U3 Opy2ux npeomemos eCmecmeeHHo-
HAYYHO20 YUKIA: BbICMPAUBAMb JLOSUYECKYIO YENOUKY PACCYHCOCHULL C ONOPOU HA U3VUEHHble
3aKOHbl, 3aKOHOMEPHOCMU U (hu3UdecKue A6/1eHUsl,

* UCNONB308aMb MeopemuiecKue 3Hanus 0711 00bACHEHUSI OCHOBHBIX NPUHYUNOE PAOONbL
UMEPUMENbHBIX NPUOOPOS, MEXHUUECKUX YCMPOUCME U MEXHOI02UYECKUX NPOYeCccos;

* IPUBOJUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

* AHANUBUPOBATD U OYEHUBAMb NOCAEOCMBUSL OBIMOBOU U NPOUZEOOCMEEHHOLL
0esmenbHOCIU Yello8eKd, C8A3aHHOU C PUUYECKUMU NPOYeccamil, ¢ NOZUYULL IKOJIO2UYECKOL
bezonacrocmu, npedCmagieHull 0 PayuOHAIbHOM NPUPOOONOIb30GAHUU, A MAKI’CE PAZYMHOM
UCNONB308AHUU OOCHUNCEHUU HAYKU U MEXHOI02UT 0151 OANlbHelule20 pa3eumus 4ei08e4ecKoco
obwecmsa,

* IPUMEHSATH Pa3IMUHbIE CIIOCOOBI pabOThI ¢ HHPOPMALUEH PU3NIECKOTO COEPKAHUS C
UCIIOJIb30BAaHNEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUNA: TTPH STOM UCIIOJIb30BATh
COBpEeMEHHBIC MH(DOPMAIIMOHHBIC TEXHOJIOTHH IS TTOWCKA, MIePEPadOTKH U IPEIbIBICHUS
y4eOHOM U HAYYHO-TIOMYJISIPHON HHPOPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETALINH
WH(GOPMAIINH, TIOTYYSHHON U3 PA3IMYHBIX HCTOYHHKOB; KPHTUYECKH aHATU3HPOBATh
MoJy4aeMyro HH(POPMAITUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJN3a UCTOYHHNKA HH(POPMAIIHH,

NpOAGIAMb OP2AHUZAYUOHHBIE U NO3HABAMNENbHbLE YMEHUSL CAMOCMOAMENbHO20
npuodpemenUs HOBbLX 3HAHUL 8 NPoYecce BbINOIHEHUS NPOEKMHBIX U Y4eOHO-
ucciredosamenvbckux pabom,; paboTaTh B TPYMIE ¢ UCTIOTHEHHUEM Pa3TUYHbBIX COIIMATBHBIX
poJIcH, MIIaHUPOBATH PA0OTy TPYIIIEI, PAIIHOHATBHO PACIIPEACIIATh ICATEIHHOCTD B
HECTaH/IAPTHBIX CUTYAIIHUSX, a/IEKBATHO OLIEHUBAThH BKIIA]] KKIOTO M3 YYACTHUKOB TPYIIIIHI B
pEelIeHNe paccMaTpUBaeMOU MPOOJIEMBI;



* NPOABIAMb MOMUBAYUIO K OVOyuel npogheccuoHaibHol 0essmeibHOCmu no
CNeYUANbHOCMAM QUUKO-IMEXHUUECKO20 NPOPDUIA.

BOCIIMTAHUE MIATPUOTU3MA HA YPOKAX ®U3UKH

[Tonatue marpuoTu3Ma Ha ypokax Gpu3uku GopMHUpPYeETCs IPU U3yueHUn ouorpaduii
YUEHBIX U UCTOPUHU HAYYHBIX OTKPBITHH U BKJIIOYAET B ceOs:

— YyBCTBO IPUBA3AaHHOCTU K TEM MECTaM, IJIe YeJIOBEK POIUIICS U BBIPOC;

— YBAKUTEJIbHOE OTHOLIEHHUE K SI3bIKY CBOEr0 HApO/a;

— 3a00Ty 00 unTepecax Poaunsl;

— OTBETCTBEHHOCTb 3a CyJib0y PoauHnbl, ocoznanue nosra nepeq PoauHoil, orcrauBanue
€€ YeCTH ¥ JIOCTOMHCTBA, CBOOOIbI M He3aBUCUMOCTH (3ammuTa OTedyecTBa);

— coxpaHeHue BepHocTu Ponune;

— TOPJOCTH 32 COLIMATILHBIE U KYJIbTypHBIC JIOCTUKECHHUSI CBOCH CTPaHBI;

— ropaocTh 3a cBoe OTeuecTBo, 32 CUMBOJIBI TOCYapCTBA, 3a CBOM HApOJ;

— YBa)XHUTEJIbHOE OTHOLIEHHE K HUCTOPUYECKOMY TpouuioMy PonnHbl, cBoero Hapoaa, ero
0OBIYasiM U TPaJAULIUSAM;

— rYMaHu3M, MUJIOCepine, O0IIeYeI0BEYECKUE [IEHHOCTH.

B cootBercTBum ¢ [Iporpammoil pyHaaMeHTaIbHBIX HAYYHBIX UCCIICOBAaHUI B
Poccuiickoit @enepanuu Ha noarocpounslid nepuon (2021-2030 roael) yuuTento HEOOX0AUMO
03HAKOMUTh CTapILIEKIACCHUKOB C OCHOBHBIMU HaYYHBIMM 3aJla4aMy U 0’KUIAEMbIMU
IpOpBIBHBIMU pe3ynbTratamu Ha 2021-2030 roer:

— aCTPOHOMHS U acTpO(U3HKA;

— ()yHIaMEHTAIbHBIC UCCIIEOBAHMS B 00IaCTH COBPEMEHHOM ONTHKH, (POTOHUKH 15 1
Ja3epHON (PU3UKHU, B TOM YHCIIE BOIPOCHI CO3/JaHUs HOBBIX JIa3epHBIX [€HEPATOPOB U
MCCJIEIOBaHMSI B3aUMOJICHCTBUS JIA3E€PHOT0 U3JIYUYEHHUS C BELIECTBOM;

— CO3J/I1aHM€ HOBBIX HCTOYHHUKOB SHEPTUH, B TOM YHUCJIE HA OCHOBE YIIPABIIEMOIO
AJIEPHOTO CUHTE3a, a TAKXKE 110 pa3padOTKe HOBBIX METOJOB '€HEPALIMH HUHTEHCUBHBIX IIOTOKOB
YCKOPEHHBIX YaCTHIL U 3JIEKTPOMArHUTHOT'O U3TYUYECHUS;

— KBaHTOBBIE TEXHOJIOTUH, UCCIICAOBAHUS (PH3MUECKUX U TEXHOIOTUIECKHX OCHOB
CO3JIaHUs 3JIEMEHTOB KBAHTOBBIX CUMYJISITOPOB, KBAHTOBBIX KOMIIBIOTEPOB U KBAHTOBOI CBS3H;

— CO3JIaHME HOBBIX THUIOB ()YHKIIMOHAIBHBIX MATEPHAIIOB U CTPYKTYP: MOIYIIPOBOTHUKOB
U HAHOTETEPOCTPYKTYP, BHICOKOTEMITEPATYPHBIX CBEPXITPOBOIHUKOB, KOHCTPYKIIMOHHBIX
MaTepHajoB U KOMIIO3UTOB;

— MeIuIUHCKas (pU3MKa B 4aCTH TIIyOOKHUX (PyHIAAMEHTAIbHBIX UCCIIEOBAHUM Ha CTHIKE
(GU3UKN, XUMHUH 1 OMOJIOTHH 1 B YaCTH Pa3padOTKH HOBBIX METOJIOB M HHCTPYMEHTOB
JIMarHOCTUKY U JICYSHUs Pa3InYHbIX 3200JI€BaHUN;

— ()yHIaMEHTAIbHBIE OCHOBBI TEXHOJIOTHIA, HIMEIOIINX BBICOKOE TPUKJIIAIHOE 3HAUCHHUE, B
TOM YHCJI€ JIePHBIX, Ja3epHO-ONTUYECKUX ((DOTOHHBIX), KBAHTOBBIX, KOOPAUHATHO-
HaBUTAIIMOHHBIX U METPOJIOTHUECKUX, METUIIMHCKUX, TEXHOJIOTHH (Pr3HIecKoro
MaTepHaJIOBECHHUS.



COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

10 kiaace

basoBblil ypoBeHb (2 yaca)

YriyOneHHsiii ypoBeHs (5 4acoB)

Tema 1. ®usuka 1 METOIbl HAYYHOT'O MO3HAHMS (2 1)

Tema 1. ®u3uka 1 MEeTOABI HAYYHOTO MO3HAHMS (5 )

®usuka — Hayka o npupoze. Hayunbie METOABI MO3HAHUS
OKpy’KaroIero Mupa. Posb skcriepumMeHTa 1 TEOpUH B IpoLiecce
MO3HAHUS TPUPOABL. DKCIIEpUMEHT B pusuke. MoaenupoBaHue
¢busnyeckux sBiaeHui u npoueccos. Hayunslie runoressl. duznyeckue
3aKOHBI ¥ TeOpUH. | paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
ITpunuun coorBercTBUA. Posib 1 MecTo pusuku B popMupoBaHuu
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, B IPAKTUYECKON JAEATEIBHOCTH
Jroaei.

Hemonctpauuu 1. AHanorosbie U I(POBBIE H3MEPUTEIBHBIE TPHOOPHI,
KOMIIBIOTEPHBIE JATUUK

®dusnka — ¢yHIamMeHTanbHas Hayka o nmpupoze. Hayunsiii metos
HO3HAHUSA U METOJIbl MCCIEeI0BAaHNS (PU3NYECKUX SABJICHUH. DKCIIEPUMEHT
U TEOpHs B Mpoliecce No3HaHus npuposl. HabmroneHue u skcriepuMeHT
B (pusmke.

Cnocobbl usmepenus ghusuueckux eenuyun (anano2oevie u yughpoesuie
usmepumeinbHule npuOOPsl, KOMNLIOMEPHbIE OAMUUKOBbIE CUCHEMDBL).
Tozepewnocmu usmepenuti puzuyeckux seaudun (abconomuasn u
OMHOCUMENbHAS).

MonenupoBanue QU3NYECKUX SBJIECHUHN U MIPOLIECCOB (MaTepUaIbHas
TOYKa, a0COIIOTHO TBEPAOE TENO0, UealbHasl XKUIAKOCTb, UCaIbHbIH ras,
TOueUHbIN 3apsn). I'unoresa. @uznueckuii 3aK0H, TPaHUILIbI €T0
npuMeHuMocTH. Pusnueckas Teopus. Posb u Mecto puzuku B
(OpMHUPOBAHUN COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B IPAKTUYECKOM
JEATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul, NpaKmMuKym

1. H3mepenue cunvl moxa u HanpsdceHus 6 yenu NOCMoAHHO20 MoKa
npU NOMOWU AHANIO208bIX U YUDPOBLIX USMEPUMENbHBIX NPUOOPOE.

2. 3naxkomcmeo ¢ yugposoii nabopamopueii no gusuxe. [lpumepsoi
U3MepeHus u3UUeCKUx 8eIUYUH NPU NOMOUU KOMNbIOEPHBIX
0amuuKos.

Tema 2. Mexanuka (16 1)

Tema 2. Mexanuka (40 u)

2.1 Kunemaruka (4 1)

2.1 Kunemaruxka (10 )

MexaHnnueckoe JABUXXCHUEC. OTHOCUTETBHOCTh MEXaHUYECKOTO
JBUKCHMUSL.
Cucrema orcuéra. TpaekTopusi.

MexaHqucxoe JOIBUXXCHHUC. OTHOCI/ITGJ’IBHOCTL MECXaHUYCCKOT O
JIBHKEHUS.

Cucrema oTcUéTa.

[Tpsimast u oOpaTHas 334U MEXaHUKH.




[Tepemenienue, CKOpOCTh (CpelIHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHHE MaTepuaibHON TOYKU, UX MIPOEKIIMU HA OCU CUCTEMBbI
koopauHat. CiiokeHue NepeMeIleHUN U CII0)KEHUE CKOPOCTEM.
PaBHOMeEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHUE.
I'padvku 3aBUCIMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYTH H
NepeMeIeHIs] MaTepHaIbHON TOYKU OT BPEMEHH.

CBobOogHOe nazieHne. Y CKopeHrne CBOOOHOTO TaICHUSI.
Kpuonuneiinoe npuxenue. [[BrmkeHne MaTtepualibHOM TOUKH 1O
OKPYKHOCTH C ITOCTOSIHHOW 110 MOJIYJII0 CKOPOCTBIO. YTJI0Bast CKOPOCTb,
JIMHEWHas

ckopoctb. [lepuoa u yactora obpamenus. Llenrpoctpemurensuoe
yckopeHue. Texunuyeckue ycmpoucmea u npakmuieckoe npumeHeHue:
CIUJIOMETP, ABUKEHUE CHAPSIOB, LIETTHBIC U PEMEHHBIC MTEPEIauH.
Hemoncmpayuu

1. Mogenb cucteMsl OTCUETA, MIUTFOCTPALMSA KNHEMATHYECKUX
XapaKTePUCTHK JBHKEHUS.

2. [IpeobpazoBanue ABUKCHHIA C UCTIOIH30BAHUEM ITPOCTHIX
MEXaHHU3MOB.

3. [lageHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

4. HabnroieHre ABMKEHUS Tesa, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY
"

TOPU30HTAJIBHO.

5. U3mepenue yckopeHust CBOOOHOTO MaICHHUS.

6. HanpaBneHnne ckopoCcTH NpU JBUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii yxcnepumenm, 1a6opaTopHble pa6oThbI?

1. 3ydyeHne HEpaBHOMEPHOTO ABUKEHUS C LEIbIO ONPEIeTIeHUs
MIHOBEHHOM CKOPOCTH.

2. MccnenoBanue COOTHOUIEHUSI MEXAY MyTSAMHU, TPOUIEHHBIMU TEJIOM
3a MOCJIE0BATEIbHBIC PABHBIC MPOMEKYTKH BPEMEHHU TIPH
PaBHOYCKOPEHHOM JIB>KEHHH C HAYaJIbHOM CKOPOCTBIO, PAaBHOM HYJIIO.
3. 3yuyeHue NBUKEHUS IIAPUKA B BA3KOM KUJKOCTH.

4. N3yuyeHne IBMKEHUS Tea, OPOIIIEHHOT'O TOPHU30HTAIBHO

Paouyc-eexmop mamepuanvroti moyxku, e2o npoekyuu Ha OCu CUCmembl
koopounam. TpaeKTopHsL.

[Tepemerienune, CKOpOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U
YCKOPEHHE MaTepPHaIbHON TOUKH, UX MIPOCKIIMH HA OCH CUCTEMBI
KoopauHaT. CloXeHne NepeMenIeHUN U CII0KEHHE CKOPOCTEH.
PaBHOMEpHOE 1 PABHOYCKOPEHHOE TPSMOJIMHEHHOE JBIKECHUE.
3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepHaTbHON
TOYKH OT BPEMEHU H UX TpapUKH.

CBoOonHOe majieHne. Y CKopeHne CBOOOHOTO aICHUs. J{eudicerue
mena,

OPOULEHHO20 NOO YelOM K 20PU3OHMY. 3A8UCUMOCHb KOOPOUHAM,
CKOPOCMU U YCKOPEHUSL MAMEPUATbHOU MOYKU O BPEMEHU U UX
epaguxu. KpuBonuHeitHoe IBIKeHUE. [[BIKEeHNE MaTepHaIbHON TOYKH
M0 OKPY>KHOCTU. YTJIOBas U JTUHEHHast ckopocTh. [lepuon u yactora
oOpaiuenus. LlenTpoctpemuTenbHOE (HOPMAJIbHOE), KacaTeJIbHOE
(TaHTEHIIMAIILHOE) M TIOJIHOE YCKOPEHUE MaTepUAIbHOW TOYKH.
Texnuueckue ycmpoucmea u mexHoi02uiecKue npoyeccvl. CRUOOMemp,
08udICeHUe CHAPAO008, YenHbvle, uecmepenyamole U pemMEenHble nepeoall,
CKOpOCMHbLE TUGMDL.

JdeMoHcTpanuu

Mozens cucTeMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTHUECKUX
XapaKTePUCTHK

JIBKCHUSI.

Cnocobwl uccnedo8anus O8UNCEHUI.

Hnnrocmpayus npedenbHozo nepexooa u uzmepenie MeHO8eHHOL
cKkopocmu.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.
[Tagenue Texn B BO3AyXe U B pa3pe:KEHHOM IPOCTPAHCTBE.
HaGnronenue nBruxeHus Tena, OpOIIEHHOT 0 MO YTI0OM K TOPU30HTY U
TOPH30HTAIIHHO.

Hanpapnenue ckopocTu MpH IBHKEHUH 110 OKPYKHOCTH.
IIpeobpazosanue yen060ti ckopocmu 6 pedyKkmope.




CpasHenue nymeiti, mpaeKmopuil, CKOpoOCmell 0BUNCEHUL 0OHO20 U MO20
JKce mena 8 pasHvlX CUCmemax omcyéma.

YueHU4eCKHUii IKCIEPUMEHT, JIaopaTopHbIe Pad0Thl, IPAKTHKYM
W3ydeHne HepaBHOMEPHOT'O IBXKCHHUS C IIEIIbI0 ONPEICIICHHS
MTHOBEHHOM CKOPOCTH.

Hzmepenue yckopenust npu npsamMOoauUHetiHoM PA6HOYCKOPEHHOM
08UdICEHUU NO HAKIOHHOU NJIOCKOCHU.

Hccnedosanue 3agucumocmu nymu om spemeHu npu paeHoyCKOPEeHHOM
0BUIICEHUU.

Hszmepenue yckopeHnust c60000H020 naoernust (PeKOMeHO08AHO
UCNOIbL3068aHUE YUDPOBOLU 1aDOpamopuL).

H3zyuenue osudicenus mena, opouteHHo2o 2opuzonmanvro. llposepka
2unomesvl 0 NPAMOU NPONOPYUOHATLHOU 3ABUCUMOCTIU MENHCOY
OAILHOCbBIO NOJIEMA U HAYAILHOU CKOPOCMbIO Med.

H3zyuenue osudicenus mena no OKPy*CHOCMU € HOCHMOSHHOU NO MOOYIIO
CKOPOCMBIO.

Hccnedosanue 3agucumocmu nepuooa oopawjeHusi KOHU4eckKo2o
MAAMHUKA OM €20 Napamempos

35ech 1 Aasiee MPUBOAMTCS PACIIMpPEHHBIH MepevyeHb 1a60paTOPHbIX PaGOT M ONBITOB, U3 KOTOPOTO y4YUTe/b JelaeT BbIGOP 110 CBOeMY YCMOTPEHHIO € y46ToM BeiGpanHoro YMK 1 uMetonierocs 060pyjoBaHHsl.

2.2 luaamuka (7 1)

2.2 lnnamuka (12 1)

[Ipunnun otHocurensHocTH ['anmunes. Ilepseiii 3akoH HeroToHA.
NHepuyanbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. [IpuHnun cynepno3unmu cui. Bropoii 3akoH
Herorona

JUIsL MaTepUaIIbHOM TOUKH. Tpetuit 3akoH HproToHa 111 MaTepralbHBIX
TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsbxectu. [lepBas kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl Tpenus (OKos, CKOJIbXeHUs, kKaueHus). Cuia TpeHus.
Cyxoe

Ilepssriit 3akoH Herorona. MHepunanbHbie cucteMsl orcyéra. [IpuHnmn
OTHOcHUTENBbHOCTH ['anunes. HemnepuuaibHble CUCTEMBI OTCYETA
(onpeneneHue, NpUMeEpHI).

Macca Tena. Cuna. [IpuHIunm cyneprno3uiuy Cuil.

Bropoii 3akoH HbroTOHA [U1s1 MaTe€pHUaIbHON TOYKH.

Tpernit 3akoH HproTOHA [171s1 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKEUBANEHMHOCb 2PASUMAYUOHHOU

U UHEPMHOU MACCHI.

Cuna TsoxecTu. 3asucumocms yckopeHusi c60600H020 NAOEHUs. OMm
8b1COMbL HAO NOBEPXHOCMBIO NIAHEMbL U OM 2€02PaAPUUECKOU UUPOMbL.
Heuoicenue nebecnvix men u ux cnymuuxos. 3axonvl Kennepa. IlepBas
KOCMHYECKAs] CKOPOCTb.




TpeHue. Cuila TpeHUs CKOJIBKEHUS U CHUJla TPEHUS MOKOS.
Koaddunument tpenus. Cuna conpoTUBICHUS IPU JBUKEHUU TEla B
KHUJIKOCTHU WU rase.

[ToctynaTenbHoe U BpamareabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO
Tena.

MoOMEHT Cuiibl OTHOCHUTENBHO OcH BpamieHus. [1nedo cumbl. Ycenous
paBHOBECHSI TBEPIOTO Tea.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue:
MOALIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.
Hemoncmpayuu

. SIBneHue uHepuuu.

. CpaBHeHHE Macc, B3aUMOJICHCTBYIOIINX TEL.

. Bropoii 3akon HeroToHa.

. U3mepenue cui.

. Cnoxxenue cuil.

. 3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(opMarium.

. HeBecomocTh. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

. CpaBHEeHUE CUII TPEHUS MTOKOSA, KAUEHUS U CKOJIbKEHUS.

. YciioBus paBHOBeCHS TBEpAOro Tena. Buabl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

1. U3yuyenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B
MIPYXKUHE U PE3NHOBOM 00paslie, OT ux AehopMaluu.

3. UccnenoBaHue yclIoOBUN pPaBHOBECUS TBEPIOTO TeJla, UMEIOILEr0 OCh
BpallleHUs

O 0 1O\ DN B W —

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec mena, osuscywezocs ¢
VCKOpeHueM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHHs CKOJIBKEHHS U CHIIa TPEHUS
nokosi. Koaddunuent tpenus. Cumna conpoTUBIICHUS TPU JIBUKCHUH
TeNa B )KUAKOCTU UJIM Ta3e, eé€ 3a8UcuMoCmyb Om CKOPOCMmU
OMHOCUMENbHO20 OBUINCEHUS.

Hasnenue. ['uopocmamuueckoe dagnenue. Cuna Apxumeoa.
Texuuueckue ycmpoticmea u mexHoa02udecKue npoyeccol: NOOUUNHUKU,
08uUdICEeHUe UCK)CCINEEHHBIX CYMHUKOE.

Hemoncmpauuu

Habniooenue osusicenus men 6 uHepyuanibHblX U HEUHEPYUATLHBIX
cucmemax omcuéma.

Ipunyun omnocumenvrocmu.

Kauenue 08yx yununopos unu wapos pazHou Maccvl ¢ 00UHAKOBbIM
VCKOpeHUueM OMHOCUMENbHO HeUHEPYUATLHOU CUCTEeMbl OMCYEMA.
CpasHenue pasrooelicmsyroujeti NPUNLOHCEHHBIX K MeLy CUIL C
npouzeedeHuemM MAaccovl meia Ha e20 YCKOpeHue 8 UHEPYUATbHOU cucmeme
omcuéma.

Pasencmeo cun, so3nuxarowux 6 peyromame 63aumooeicmeusi mel.
Hszmepenue macc no 83aumooeiucmasuio.

Hegecomocme.

Bec Tena npu yCKOpEHHOM NOABEME U MaICHUN.

Llenmpobesrcrvle mexanuzmul.

CpaBHeHUE CHUJT TPEHUS TOKOSI, KAUE€HUS U CKOJBKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmuxkym
W3mepeHne paBHOAEHCTBYIOUIEH CHJI TPU ABMXKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTH.

IIposepka cunomesvl 0 HE3A8UCUMOCU 8PEMEHU OBUNHCEHUSL OPYCKA NO
HAKIOHHOU NAOCKOCMU HA 3A0AHHOE PACCMOSAHUE OM €20 MACCHL.
HccnenoBanue 3aBUCMMOCTHU CHJI YIIPYTOCTH, BOZHUKAIOIINX B MPYKHUHE
U PE3UHOBOM 00pa3slie, OT uxX JeGopMaluu.

H3yuenue osudicenus cucmemul mej, C53aHHbIX HUMBIO, NEPEKUHYMOU
yepes né2kuil OJ10K.




Hzmepenue koa¢hghuyuenma mpenus no eenudune yeno8020
koaghuyuenma 3aeucumocmu Fmp(N).

Hccnedosanue 0gudicenuss bpycka no HaKIoHHOU NAOCKOCMU C
nepemenHbiM K03 huyuenmom mpeHus.

H3zyuenue osudicenus 2py3a Ha 8aiy ¢ mMpeHueMm.

2.3 Cratuka TBepaoro tena (4 1)

AbcomotHo TBEpoE Teno. [locTynaTensHoe U BpaliaTesibHOE ABMKEHUE
TBEPAOTro Tesna. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauleHus. [1nedo
cuibl. ClloKeHHe CUJl, IPUIIOKEHHBIX K TBEpOMY Teny. LIeHTp Tsokectu
Tena.

YcioBus paBHOBECHUS TBEPAOIO Teia. Y CTOMYMBOE, HEYCTOMYUBOE,
0e3pa3nuyHOe paBHOBECHE.

Texnuyeckue ycmpoticmea u mexHon02uiecKue npoyeccol: KpOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaThle KOHCTPYKIUH.

JleMoHCTpanun

YcnoBus paBHoBecusi. Bunibl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmuxkym
HccnenoBanue ycnoBuil paBHOBECUSI TBEPAOTO Tella, UMEIOILIETO OCh
BpallEHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CHII YIPYTOCTH.

N3ydeHne yCTOMYMBOCTH TBEPAOTO TEJIA, HMEIOIIETO MIONIaAb ONOPbI

2.3 3akoHBI cOXpaHEeHHsI B MexaHHKe (6 1)

2.4 3akoHbl coxpaHeHus B MexaHuke (14 u)

Nmnynbe MmaTepuanbHON TOUKH (Tea), CUCTEMbl MaTepUaIbHBIX TOUEK.

Nmnynbe cuiel 1 U3BMEHEHNE UMITYJIbCA TENA.

3aKkoH COXpaHEHUs UMITyJIbca. PeakTUBHOE MBIKEHHUE.

PaGora cunbl. MOIIHOCTH CHITBI.

Kunernueckast sHeprust MarepuaibHON ToukH. Teopema 00 M3BMEHEHUH
KUHETUYECKON DHEPIUMU.

[TorenmmansHas sueprus. [loTeHuManbHas 3HEPTUS YIPYTO
nedpopMUpOBaHHOM Npy>kuHBL. [loTeHIIMaTpHAs SHEPTUs Tena BOIU3U
noBepxHocTy 3emiid. [loTeHImanbHbIle 1 HEMOTEHIIMATIbHBIE CUJIBI.
CBsi3b pabOTHI HEMOTEHITMAIBHBIX CHJT C U3BMEHEHUEM MEXaHUYEeCKOU
SHEPTHUH CHCTEMBI Tell. 3aKOH COXpaHEHUS MEXaHUYECKOW YHEPTHH.

HNmnynbc MaTepuanbHONH TOYKH, CUCTEMbI MaT€pUANIbHBIX TOueK. [{enmp
macc cucmemvl mamepuanivhuvlx mouek. Teopema o 0sudxicenuu yenmpa
Mmace.

NMiynbc cuibl 1 M1BMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUS
UMITYyJIbCA.

PeakTuBHOE ABUKEHUE.

Momenm umnynvca mamepuanvroti mouxu. Ilpedcmasnenue o
COXpaHeHUuU MOMEHMA UMNYIbCA 8 YEHMPATbHBIX NOJIX.

PaGora cuiibl Ha MajOM U Ha KOHEYHOM IepeMeleHuu. I paguueckoe
npeocmasinenue pabomsi cuivl. MOIHOCTD CHIIBI.




VYupyrue u Heynpyrue CTOIKHOBEHMSL.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: BOJOMET,
KOIIEpP, IPYKUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Hemoncmpayuu

1. 3akoH coxpaHEHMsI UMITYJIbCA.

2. PeakTUBHOE OBM)XEHUE.

3. Ilepexon NOTEHIIMATIBHON SHEPTHUH B KHHETHYECKYIO U 00PaTHO.
Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot

1. 3yuenne abCcoOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX
OJIMHAKOBBIX HUTSHBIX MAsITHUKOB.

2. UccnenoBanue CBsI3U paObOTHI CHIIBI C N3MEHEHUEM MEXaHUYeCKOi
SHEPTUHU TeJla Ha IPUMEPE PACTSHKEHUSI PE3UHOBOIO KIyTa

Kunerndeckasi SHepTrusi MaTepHalbHOM TOUKH. TeopeMa 00 n3MEHEHUN
KMHETUYECKOW SHEPTUU MaTepHaIbHOM TOUKH.

[ToreHnuanbHbIe U HEMOTEHIUANBHbIE CUIIBL. [lomenyuanbHas dHepeusl.
llomenyuanvhas snepaus ynpy2o 0egopmupo8aHHoOU NPYHCUHDL.
Tlomenyuanvhas suepeus mena 6 00HOPOOHOM 2PABUMAYUOHHOM NOJLe.
Ilomenyuanvnas sHepaus mena 8 2pagumMayuOHHOM nojie 0OHOPOOHO20
wapa (enympu u éne wapa). Bmopas xocmuueckas ckopocmo. Tpemws
KOCMUYECKas CKOPOCHb.

CBs13b pabOTHI HETTOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM
SHEPrUH CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH.
Ynpyaue u neynpyaue cmonknosenus.

Ypasuenue bBepuynnu 0ns udeanvhoii HcuoKocmu Kaxk ciedcmsue 3aKkoHa
COXpaHeHUs MEXAHUYECKOU IHEPIUU.

Texnuueckue ycmpoticmea u mexHoni02uyecKue npoyeccol: 08UICEeHUe
pakem, 000MEM, KONEP, NPYIHCUHHBIU NUCTNOJIEM, UPOCKON, hucypHoe
Kamawuue Ha KOHbKAX.

Hemoncmpayuu

3aKoH cOXpaHEeHHs UMITyJIbca. PeakTuBHOE IBIKEHUE. M3mepenue
MOWHOCMU CUTLbL.

Hszmenenue snepeuu mena npu cosepuieHuu pabomol.

B3anMHbIe TpeBpallleHNs] KHHETUYECKON U OTEHIMAIBHON YHEPTUN NpU
JENCTBUY HA TEJIO CHIIBI TSHXKECTH U CUJIbl yripyroctu. CoxpaHenue
9Hepeuu npu c8600600HOM NAOEHUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomsi, NPAKMUKYM

1. U3mepenue umnynoca mena no mopmo3HOMy Hymu.

2. HU3mepenue cunvl mseu, CKOpoCmu MoOenu 21eKmpomoouns u
MOWHOCMU CUTL MAU.

3. CpasneHue usmeHneHus UMNYIbCa mead ¢ UMNRYIbCOM CUJLbL.

4. Hccneoosanue coxpanenus umnyibca npu Yyapy2om 63aumooeticmeuu.
5. U3mepenue kunemuueckot snepeuy meaa no mopmMo3HOMy HYMmu.

6. CpasHenue uzmereHus: NOMEHYUATLHOU SHEPSUL NPYAHCUHBL C pAOOMOT
CUTIbL MPeHUsl.




7. Onpedenenue pabomul cuibl mpeHus NPu 08UNHCEHUU Mead No
HAKJIOHHOU NIOCKOCU

Tewma 3. MonekynsipHas ¢u3uka u TepMoanHaMuka (22 1)

Tema 3. MonekynspHast ¢pusnka u TepmoauHaMuka (55 u)

3.1 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOM TeopuH (8 u)

3.1 OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopuu (20 )

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX
omnbITHOEe 00ocHOBaHUE. bpoyHoBckoe aBmxenue. Auddysus. Xapakrep
JBH>KEHUS U B3AUMOJECHCTBUS YaCTHULL BEUIECTBA. MoJiesn CTpOeHUst
ra3oB, JKUAKOCTEW U TBEPIBIX TNl U OOBSICHEHHE CBOICTB BEllleCTBA Ha
OCHOBE 3THUX MOJIEIIEH.

Macca u pazmepsl Mmosekya. KomnuectBo Beniectsa. [locrosnnas
ABoraapo.

TenoBoe paBHOBecue. TeMmneparypa u e€ usmepenue. llkana
TeMIeparyp

Henbscusa. Moaenb naeanbHOro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAJIbHOTO raza. AOCONIOTHAs
TeMIlepaTypa Kak Mepa CpeIHe KHHETUYECKON S3HEPTUHU TEIIOBOrO
JBKEHUS YaCTHII Ta3a.

[lIxana remneparyp KenpBuna. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa—Kunaneiipona. 3akon JlansToHa. M3onpouecch B
UJeallbHOM rase ¢ MOCTOSIHHBIM KOJTMUECTBOM BelecTBa. [ paduueckoe
IIpe/ICTaBIeHNE N30IPO-1IECCOB: U30TEPMa, U30X0pa, u306apa.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeneHue: mepmomemp,
bapomemp.

Hemoncmpayuu

1. OnbITHI, TOKa3bIBAIOLINE TUCKPETHOE CTPOCHHUE BEILIECTBA,
dotorpaduu MoNeKyI OpraHUYeCKUX COSTUHEHHIA.

2. OnbITl 0 UG GY3UH KUIKOCTEN U ra30B.

3. Monenb OpOyHOBCKOTO JTBUKEHHUSI.

4. Mopens onsita [lITepHa.

5. OnbITHI, TOKa3bIBAIOIIUE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/JICVCTBUS.

6. Mopenb, WITIOCTpUpYIOLLas MPUPOJy AABJICHUS ra3a Ha CTEHKU
cocyJa.

OcHOBHBIE TIOJI0KEHUS MOJIEKYJIIpHO-KMHEeTHYecKoi Teopun (MKT), nux
onbiTHOE 060ocHOBanue. Juddysus. bpoyHoBckoe npmwxkenue. Xapakrep
JIBUKEHMS M B3aUMOJIEHCTBUS YacTuUll BemecTsa. Mojenu crpoeHus
ra3oB, KUAKOCTEH U TBEP/BIX TN U OOBSICHEHHUE CBOMCTB BEIIECTBA HA
OCHOBE 3THX Mojelield. Macca u pazMepsl MOJIEKYI (aTOMOB).
KonunuectBo BemectBa. [locrosinnas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ uzmepenust. [llkana
temnepatyp Llenbcus.

Mopnenp naeansHoro raza B MKT: yacTunbl ra3a 1BUXKyTCsS XaOTUYECKUU
HE B3aUMOJICUCTBYIOT JAPYT C APYIOM.

I"a3oBbIe 3akOHBI. YpaBHeHUE Menaeneesa—Kitanelipona.

AOcomoTHas Temnepatypa (ukaia temieparyp Kenbpuna). 3akon
JlanbToHa.

N3omponeccsl B U1€adbHOM T'a3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduyeckoe mpecraBieHUe U30IIPOLIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

CBs13b MeX/ly 1aBJIEHUEM U CpeIHEH KMHETUYECKOW IHEeprueit
MOCTYNIaTEIBHOTO TEMJIOBOTIO ABMXKEHHSI MOJIEKYJI MI€AIbHOTO Ta3a
(ocnoBHoe ypaBHeHne MKT uaeanbHOro rasa).

Cea3b abcontomuol memnepamypsbt mepmMoOUHAMULECKOU CUCEMbL CO
cpeoHell KUHeMUYecKol dHepaueli NOCMynamenbHo20 menjio8o20
08udICenUs. e€ uacmuy.

Texnuueckue ycmpoucmea u mexHoa02udecKue npoyeccyl. mepmomemp,
bapomemp, nonyuenue HAHOMaAMepPUuaos.

Hemoncmpayuu

Monenu 1BUKEHHUS YacTUll BEIIECTBA.

Mopenb GpOyHOBCKOTO JIBHXKEHUS.

Buneoponuk ¢ 3anichio peaabHOro OpOyHOBCKOTO JBHXKEHUSI.
Juddy3us xuakocrei.




7. OUBITHI, HJUTFOCTPUPYIOIIUE YPABHEHUE COCTOSHUS UACATLHOTO rasa,
M30TIPOIIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopmusie padomot

1. Onpenenenre Macchl BO3yxXa B KIIACCHON KOMHATE Ha OCHOBE

u3MepeHuit 00béMa KOMHATHI, JaBJICHUS U TEMIIEPATypPbl BO3yXa B HEH.

2. UccnenoBaHue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3a.

Mopneins onsbita IlITepna.

[TputsbxkeHue MOJIEKYII.

Mopnenu KpUCTaJUIMYECKUX PELIETOK.

Habmroienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM
Hccnedosanue npoyecca ycmanosieHus meniogo2o pasHo8ecus npu
menioooMene Meducoy 20psiuell U X0a100HOU 80OOLL.

H3yuenue uzomepmuueckoeo npoyecca (peKoMeHO008aHO UCNONIb30BAHUE
yugposoii 1abopamopuu).

H3yuenue uzoxoproeo npoyecca. M3zyuenue uzobaprnozo npoyecca.
lIposepka ypagnenus cocmosiHusi.

3.2 OcHoBbI TepMoauHamMuKH (8 )

3.2 OcHoBbI TepMoauHamMuKu (20 1)

TepmoauHamMuueckas cuctema. BHyTpeHH:s sHEPrus
TEPMOJUHAMHYECKON CUCTEMBI U CTIOCOOBI €€ n3MeHnenus. KonuuectBo
TEIUIOTHI U paboTa. BHyTpeHHSIs1 SHEPTUs OAHOATOMHOTO UACAIIBHOTO
ra3za. Buzbl Teruonepegadn: TemIonpoBOIHOCTb, KOHBEKIIHS,
W3JIy4YCHHE. Y AeNbHas TEIUIOEMKOCTD BelecTBa. KoimuecTBo TEnnoThl
npu terionepenaye. [lonstue 06 aquadbarnom npouecce. [leporit
3aKOH TepMOJIMHAMUKU. [ [puMeHeHune epBoro 3aKkoHa TEPMOAMHAMUKH
K u3ornporueccam. ['paduueckas naTepnpeTanys paboTsl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh npoIieccoB B
MIPUPOJE.

TermoBble MamuHbL. [[pUHIMIIBI JEHCTBUS TEIUIOBBIX MAIIMH.
[Ipeobpa3zoBanus sHepruu B TerioBbix MamuHax. K11/ TennoBoi
MamuHbl. [ukn Kapuo u ero KII. Dxonornueckue npoodieMbl
TEIUIOOHEPTETUKHU.

Texuuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: 08usames
BHYMPEHHe20 C20paHrus, ObIMOBOL X0L00UTbHUK, KOHOUYUOHED.
Hemoncmpayuu

1. I3sMeHeHue BHYTpEHHEH SHEPTUHU Tea MPH COBEPILICHUU padOTHI:
BBUIET MPOOKHU M3 OYTHUIKH ITOJ] IEUCTBUEM CHKATOTO BO3AYXa,
HarpeBaHue 3Qupa B JTaTyHHOU TpyOKe MyTEM TpeHus (BUAEO
JEMOHCTPAIIHS).

Tepmoounamuuecxas (T/]) cucmema. 3a0anue enewnux ycaoguti ons T/
cucmemsl. Bnewnue u enympennue napamempul. llapamempuor T/
cucmemul

KaK cpeOHUe 3HaA4eHUsl 8elUYUH, ONUCHIBAIOWUX €€ COCIOSHUE Ha
MUKDOCKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpoussonvras penaxcayus T/
cucmemul K menio8oMy pagHOBECUIO.

Mopenb ueaabHOro ra3a B TEPMOJMHAMUKE — CUCTEMA YPABHEHUM:
ypaBHeHue MeHnneneeBa—KianeiipoHa 1 BEIpaK€HHE 11 BHYTPEHHEN
DHEPIrUH.

VYca0BUs MPUMEHUMOCTH 3TON MOJIENIN: HU3Kasi KOHIIEHTpAIMsl YacTHII,
BBICOKHE TeMIIepaTypbl. BeipaskeHue 1uisi BHyTPEHHEN SHEprUu
OJIHOATOMHOTO

uaeanbHOro raza. Keasucmamuueckue u necmamuueckue npoyeccuwl.
DneMeHTapHas paboTa B TepMoAMHAMUKe. Brruucienue paboTs 1o
rpaduKy mporecca Ha pV-auarpamme.

Temonepenaya kak croco0 n3MeHeHus: BHyTpeHHel snepruu T/]
CUCTEMBI

0e3 coBepieHus padoThl. KoHBEKIUS, TETIIONPOBOIHOCTD, U3ITyUEHHE.
KonmuecTBo Termnotel. TemnoéMKocTh Tena. Yoervras u moaapuas
mennoémkocmu sewjecmsa. Ypasnenue Maiiepa. Y nenbHas TEIIOTa




2. I3MeHeHMe BHYTPEHHEH SHEpruH (TeMIIepaTyphbl) Teja Mpu
Terulonepenaye.

3. OmbIT 0 agrabaTHOMY PACHIMPEHUIO BO3AYyXa (OIBIT C BO3AYLTHBIM
OTHHUBOM).

4. Mozenu mapoBoil TypOHMHBI, ABUraTelNsi BHYTPEHHETO CrOpaHus,
PEAKTUBHOT'O JIBUTATEIIS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomot

1. U3mepenue yaenbHON TEMI0EMKOCTH.

cropanus TormBa. Pacuér konmvecTBa TEIUIOTH! P TeIJIoNepeaaye.
[Tonstue 06 aguadbatHom npouecce. [lepBblil 3aKOH TEPMOIUMHAMUKH.
Buytpennss sHeprus. KonmuecTBo TemaoTsl U paboTa Kak Mepbl
W3MEHEHUs BHYTpeHHel sHepruun T]I cucremsl.

BTopoli 3aKk0H TEpMOJIMHAMUKH JJIsI PABHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE paBHOBECHOE cocTosiHue T/l cucTeMbl MPOXOIUT €IMHCTBEHHAS
annabata. AGCoOTHAs TeMIepaTypa. BTopoii 3aKk0H TepMOIUHAMUIKI
JUTsl HEPaBHOBECHBIX MTPOLIECCOB: HEBO3MOXKHO IEpelaTh TEIIOTY OT
OoJiee X0JI0THOTO Tela K OoJiee HarpeToMy 0e3 KOMITeHCAalluu
(Knaysuyc). HeoOpatuMocTh npupoJHbIX mporeccoB. [IpuHIums
nevicteus temnoBbix MamuH. KITJI. MakcumansHoe 3nauenue KIT/I.
[ukn KapHo. Dkonoruueckue aceKThl UCIIOJIb30BAHUS TEIIOBBIX
nBurareneil. TennoBoe 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

Texnuyeckue ycmpoticmea u mexHoi02uyecKue npoyeccol: Xol00UNbHUK,
KOHOUYUOHED, OU3EIbHBIL U KapOIopamopHbiii 0gueamenu, naposas
MypOUHa, noydenue C8ePXHUSKUX MeMNepamyp, Ymuiu3ayus
«Menlo8blIX» 0OMX0008 C UCNONb308AHUEM MENI08020 HACOCA,
VmMunuzayus 6uUoop2aHu4ecKo2o0 Monausa 0Jjis 8blpaboOmKU «Menio8ol» u
anekmposnepeuu. /Jemoncmpayuu

1. I3MeHeHue TemmepaTypsl IPH aInadaTHuECKOM PacIIMpEHUH.

2. Bo3nymiHoe oramao.

3. CpaBHeHUE yA€IbHBIX TEMJIOEMKOCTEHN BEIIECTB.

4. CriocoObl U3MEHEHHS BHYTPEHHEW SHEPTUH.

5. UccnenoBanue aquabaTHOTO MpoIiecca.

6. KomnproTepHble MOJIENN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmuxkym

1. Usmepenue yoenvHou menioémkocmu.

2. Hccnedosanue npoyecca ocmvl8anus 6euecmaa.

3. Uccnedosarnue aouabamuozo npoyecca.

4. H3yuenue 63aumocesa3u IHep2UuL MeHCMONEKYIAPHO20 83AUMOOEUCBUSL
U memnepamypbl KUNEeHUs HCUOKOCMeEU.

3.3 ArperaTtHbie cocTosiHUS BeniecTBa. Da3oBbie epexo sl (6 1)

3.3 Arperatubie coctosiHus BenecTBa. @a3oBbie nepexos! (15 u)




[TapooOpazoBanue u KoHAeHcays. VicnapeHue u KuleHue.

AOCOJIIOTHASA M OTHOCUTEIIbHAS BIAXKHOCTE BO3ayXa. Hacrpimennbri mnap.

VY nenpHas TemioTa napoodpa3oBaHusl. 3aBUCHMOCTb TEMIIEPATYPHI
KHUIIEHUS OT JIaBJICHUA.

Tsépnoe teno. Kpucrammmueckue u amopdHbie Tesna. AHU30TPONHUS
CBOMCTB KpucTayuioB. JKuakue kpucrtamibl. COBpeMEHHbIE MATEpUAJIbI.
[InaBneHne u KpucTauM3anus. Y qesbHas TEIUloTa IJIaBJICHMSL.
CyOnumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue: TArpoMeTp u
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOTYUEHHUS] COBPEMEHHBIX
MarepuaioB, B TOM YMCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.
Hemoncmpayuu

1. CBoiicTBa HACBHIILICHHBIX MTAPOB.

2. Kunenue npu noHM>KEHHOM J1aBJICHUH.

3. CriocoObl U3MepeHus BIKHOCTH.

4. HaGnroeHne HarpeBaHUs | TUIABJICHUS KPHCTALUTUNIECKOTO
BEILIECTBA.

5. JleMOHCTpanus KpUCTaJLIOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

1. I3MepeHne OTHOCHUTEIBHOMN BIaXKHOCTH BO3/1yXA.

[TapooOpa3oBanue u koHAeHcanus. VicnapeHue u KuneHue. Y qesbHas
TEIUI0Ta MapooOpa30BaHUS.

Hacepiiennsie 1 HeHackIeHHbIE NTapbl. KauecTBeHHAs 3aBUCUMOCTh
IJIOTHOCTHU U JaBJEHUS HACBIILEHHOT'O ITapa OT TeMIIepaTypbl, UX
HE3aBHCUMOCTh OT 00BhEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JABJIEHUS B )KUJIKOCTH.

BrnaxaocTh Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIBHAS BIIAYKHOCTb.
TBépnoe teno. Kpucraminueckue u amopdHsbie Tena. AHU30TPOIHS
CBOMCTB KpHUCTAJJIOB. [l11aBiieHne U Kpuctauin3anus. Y qeinbHast TerioTa
riasnenus. Cyonumarusi.

Hedopmanuu tBEpHOTrO Tena. Pactskenue u cxarue. Casur. Moynb
FOwnra. IIpenen ynpyrux nedhopmanuii.

TennoBoe pacmMpeHne KUIKOCTeH U TBEPABIX Tes, 00bEMHOE U
JTUHEHOe pacuipenrne. AHrapMOHHU3M TEIJIOBBIX KOJeOaHUN 4acTHIl
BEIIIECTBA KaK MPUYNHA TETVIOBOTO PACIIMPEHUs TeJl (Ha KaYeCTBEHHOM
YpOBHE).

[IpeoOpazoBanue sHepruu B (ha30BbIX NEepexogax. Y paBHEHUE TEIIIOBOTO
OanaHca.

[ToBepxHocTHOE HaTsmKeHHE. Koadduiment noBepxHOCTHOTO
HaTspkeHus. Kanwspaeie siBinenus. J{aBieHue noj MCKpUBIEHHOM
MOBEPXHOCTHIO *KuJKocTH. Dopmyna Jlannaca.

TexHn4ecKkue yCTpoiCTBa U TEXHOJIOTHUECKHUE MPOLECCHI: KUIKUE
KPUCTAJUIBI, COBPEMEHHBIE MaTEpHAJIBI.

JdeMoHcTpanuu

TennoBoe pacmmpenue. CBONCTBA HACKHIIIICHHBIX TapoB. Kunenue.
Kunenue npu moHW>KEHHOM JTaBJICHUH.

Hsmepenue cunvit nogepxnocmnozo Hamsicenust. Onvlmol ¢ MbLIbHbIMU
NAEHKAMU.

Cmauusanue. Kanunnaphule aenenus. Mooenu HeHbIOmMOHOBCKOU
HCUOKOCTU.

Crioco0bl U3MepeHus BIaxKHOCTH. VccenoBanre HarpeBaHus U
TJIaBJICHUST KPUCTAJUIMUECKOTO BEIIECTBA.

Buowl dechopmayuii. Habnrodenue manvix depopmayuti. Yuenuueckuii




IKcnepumenm, 1adopamopusle pabomol, nPaKmukym Hzyuenue
3aKOHOMEPHOCHEN UCNAPEHUS HCUOKOCTE.

Hzmepenue yoenbHou meniomol niasieHus ibod.

H3yuenue c8olicms HACLIWYEHHBIX NAPOS

N3mepenne abCoI0THOM BIIaXKHOCTH BO3/yXa U OLIEHKA Macchl IapoB B
MIOMEIICHUH.

Hzmepenue koa¢hghuyuenma noeepxnocmmo20 HAmaHCeHus.
Hsmepenue mooyns FOuea. Hccnedosanue 3asucumocmu oegopmayuu
Pe3uUn08020 06paA3ya OM NPULONCEHHOU K HeMY CUTbL

Tewma 4. DnekrpoauHamuka (22 4)

Tewma 4. DnekTpoauHamuka (55 q)

4.1 Dnekrpocrtatuka (10 u)

4.1 DnexTpuueckoe noie (25 u)

OnexTpuszanus Tei. JIEKTpUIeCKuil 3aps. J[Ba BUIa JIEKTPUUIECKUX
3apsanoB. [IpoBOAHMKY, TUAIEKTPUKU U OTYIPOBOJHUKU. 3aKOH
COXPAHEHUs NIEKTPUUYECKOTO 3apsAa.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. TouedHbli 351eKTpUUECKU
3apsj. DieKTpudeckoe noje. Hanpsk€HHOCTh 3JIEKTPUYECKOro MOJIs.
[IpuHIUI Cynepno3uiuy 3JIeKTPUIECKUX ronen. Jlnnun
HaNPsHKEHHOCTH AIEKTPUYECKOTO TTOJISL.

PaGora cwi anekTpoctarudeckoro nois. [Torennuan. PazHocts
OTeHUHanoB. [IpOBOAHNKY U TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM
noste. Jlunnexrpudeckasl IpOHUIIAEMOCTb.

OnexrpoémkocTs. Konaencarop. D1eKTpo€MKOCTh TIOCKOTO
KOHJIEHCATOopA.

OHeprus 3apsHKEHHOI0 KOHAECHCATOPA.

Texnuueckue ycmpoucmea u npaKxmuyeckoe npumerenue: 31eKmpocKon,
9NEeKMPOMEmp, 21eKMpOoCmMamuiecKas 3auuma, 3a3emieHue
NEKMPONnpudOOPO8, KOHOEHCAMOop, KONUPOBAbHbLILL annapam,
CMPYUHbLI npUHmep.

Hemoncmpayuu

1. YcTpoicTBO M MPUHLIKI AEUCTBUSI DJIEKTPOMETPA.

2. B3aumo1eiicTBME HA3JIEKTPU30BAaHHBIX TEII.

3. DIEKTpUUECKOE MOJIE 3apsyKEHHBIX TEI.

4. IIpoBOAHUKH B 2JIEKTPOCTATHYECKOM IOJIE.

DnexTpu3anus Tel U €€ NposBIeHUs. DIEKTpudYecKuil 3apsa. JBa Bua
ANEKTPUUECKUX 3apsaa0B. [[pOBOAHUKHY, JUIIEKTPUKU U
IIOJIyTIPOBOIHUKH.

DneMEHTApHBIN ANEKTPUUECKUH 3apsil. 3aKOH COXPAHEHHUS
IIEKTPUYECKOTO 3apsa.

B3aumogpeiictBue 3apsanoB. Toueunsie 3apsanbl. 3akon Kyiona.
Onexrpuueckoe none. Ero nelicTBrue Ha 3JEKTPUUECKUE 3apsbl.
Hanpsoxkéanoctsb anextpuyeckoro noss. [IpoOusiii 3apsn. Jlunuu
HANPsKEHHOCTH AIEKTPUYECKOT0 1oJist. OJHOPOIHOE dIEKTPUUECKOE
oJIe.

IToTeH1ManbHOCTB 3JIEKTPOCTATUYECKOTO 110JIA. Pa3HOCTh OTEHIIMAIIOB U
Hanpsbkenue. [loTeHnuanbHas 3Heprus 3apsa B JIEKTPOCTATHYECKOM
nosie. [Torennuan anekTpocrarnyeckoro noss. Cs3b HAPSHKEHHOCTH
0JIS1 ¥ Pa3HOCTH MOTEHIMAJIOB JJISl 3JIEKTPOCTaTUYECKOIO MOoJIs (Kak
OJTHOPOJTHOT'0, TaK U HEOJHOPOJIHOTO).

[IpuHIUIT CynepnO3UIIMH JIEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsaa. Ilone paBHOMepHO 3apsbkeHHON cdepsl. [Tone
PaBHOMEPHO 3apsHKEHHOTO 10 00bEMY 11apa. [lone paBHOMEpHO
3apspKeHHON OeCKOHeYHOH MITocKoCTH. KapTuHbI TMHUHN HANPsDKEHHOCTH
ATHUX MOJIEN U SKBUIOTEHIIUAIBHBIX IOBEPXHOCTEH.

IIpOBOIHUKY B DJIIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECUS
3apsI0B.




5. DIeKTpocTaThyecKast 3amuTa.

6. JIMRJIEKTPHUKH B AJIEKTPOCTATUYECKOM TI0JIE.

7. 3aBUCUMOCTb 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IO N
TUTACTHH, PACCTOSHUS MEXKIYy HUMHU M TUJICKTPUICCKOM
MIPOHUIIAEMOCTH.

8. DHeprus 3apspKeHHOT0 KOHJIEHCATOopa.

Yuenuueckuii 3xcnepumenm, nabopamopmusie padomot

1. 3mepeHue 21eKTpOEMKOCTH KOHIEHCATOpa

JIMdIIEKTPUKH B 2JIEKTPOCTATUYECKOM IoJIe. J(ManeKTpuuecKas
IPOHMIIAEMOCTh BEILECTBA.

Konzgencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. DIIEKTPOEMKOCTD
IUIOCKOT'O KOHJIEHCATOpa.

Iapannenvnoe coedunenue konoencamopos. Ilocniedosamenvroe
coeouHenue KOHOeHCamopos. IHepeus 3apANCeHH020 KOHOeHCamopa.
Hsuodicenue 3apsicennoni yacmuysl 8 00HOPOOHOM NEKMPUIECKOM noie.
Texnuueckue ycmpoiicmea u mexHoai02uiecKue npoyeccul. INEKTPOCKOII,
3IIEKTPOMETP, HNEKTPOCTATHYECKAS 3ALUTA, 3a3EMIICHUE
3JIEKTPOIPUOOPOB,

4.2 IlocrostHHbIN AniekTpudeckuil Tok. Toku B pa3HbIX cpenax (12 u)

4.2 TTocTOSTHHBIN 2IEKTPUIECKUN TOK (24 1)

DNEeKTPpUYECKUM TOK. Y CIOBHS CYIIECTBOBAHMS SJIEKTPUUECKOIO TOKA.
Ucrounnku Toka. Cuia Toka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Henu.

DNEKTPUUECKOE COIPOTUBIIEHHE. Y IEIbHOE COIPOTUBIIEHNUE BELIECTBA.
[TocnenoBarenpHOE, MapajielibHOE, CMEIIAHHOE COEUHEHNE
MIPOBOIHUKOB.

Pa6ora snekrpuyeckoro Toka. 3akoH J[xoyns—IJlenna. MourHocTh
ANEKTPUYECKOTO TOKA.

O/IC 1 BHyTpeHHEe CONPOTUBIIEHUE NCTOYHHMKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoit menu. KopoTkoe 3amMbIkaHHeE.
DNEeKTpOHHAs MPOBOJIUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh
COIPOTHBIIEHUSI METAJJIOB OT TeMIepatypbl. CBEpXIIPOBOIUMOCTb.
DneKkTpruyeckuil TOk B Bakyyme. CBOMCTBA 3J1E€KTPOHHBIX ITyYKOB.
[TonynpoBonnuku. CoOCTBEHHAsI U TPUMECHAs TPOBOJUMOCTh
noynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [loaynpoBogHUKOBEIE
puOOPHI. DIEKTPUUECKHUI TOK B pacTBOpax M paciuiaBax
AIEKTPOJIUTOB. DIEKTPOIUTUUECKAS] TUCCOUUALINS. DIEKTPOIU3.
DJIEKTPUYECKUH TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATEIbHBII
pa3psa. Monnus. [1nazma.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue: aMIepMerp,
BOJIbTMETP, PEOCTAT, UICTOYHUKU TOKA, FJIEKTPOHATrPEBATEIbHBIE
pUOOPBHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP

Cuita Toka. [1ocTosIHHBIN TOK. Y CIOBHS CYILIECTBOBAHMS IOCTOSIHHOTO
anekTpuueckoro Toka. Mcrounuku Toka. Hanpsokenne U u 3//C E. 3akoH
OmMa 111 yyacTKa LIETIH.

DNEKTPUUECKOE COIIPOTUBIIEHHE. 3aBUCUMOCTh COITPOTUBIICHUS
OJIHOPOJIHOTO ITPOBOJIHUKA OT €r0 JUIMHBI U IIOIIAI1 TOIEPEUHOTO
CEYEHHUS.

VY nenbHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, NapalieIbHOE, CMEILIAHHOE COETUHEHNE
IIPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JNEKTPUYECKUX Lenel. [Ipasuna
Kupxeogha. Pabota snextpudeckoro Toka. 3akoH Jxoyns—IJIenia.
MoIITHOCTD MEKTPUUYECKOTO TOKA. Tennosas MouHocmy, bloensiemMdas Ha
pesucmope.

OJ1C u BHYyTpEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA. 3aKOH OMa ai1s
MOJTHOM (3aMKHYTOMW) AJIEKTPUUECKOM 11eru. MOIIHOCTh HCTOYHUKA TOKA.
KopoTkoe 3ambIkaHHeE.

Komnoencamop 6 yenu nocmosinno2o moka.

TexHnuyeckue ycTpoHCTBa U TEXHOJIOTUYECKHUE NIPOLIECCHI: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, CYETUHK JIEKTPUUECKOI SHEPTUH.
Hemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

Hccnedosanue 3a8ucumocmu cuibl moka om HanpsxiceHus OJisl
pe3ucmopa, 1amMnvl HAKATUBAHUSL U C8eMOOU00d.




COIIPOTUBIICHUS, BAKYYMHBIH THOJI, TEPMUCTOPBI U (HOTOPE3UCTOPHI,
MOJIyIIPOBOIHUKOBBIN IMO/I, TaJIbBaHUKA.

Jemoncmpayuu

1. U3mepeHue cuiibl TOKa U HaMpPsHKEHUS.

2. 3aBUCHUMOCTb COMTPOTUBIICHUS! [IMIMHIPUIECKUX TIPOBOJHUKOB OT
JUIMHBI, IJIOLIA/IM MTONEPEYHOr0 CEYCHUS U MaTepuaa.

3. CMelaHHOE COEIMHEHUE IPOBOIHUKOB.

4. ITpssmoe n3mepenue IJ[C. KopoTkoe 3ambIKaHKE TaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUS.

5. 3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

6. [IpoBOAMMOCTB 3JIEKTPOJIUTOB.

7. UckpoBoii pa3psig ¥ IPOBOAUMOCTb BO3AyXa.

8. OIHOCTOPOHHSISI TPOBOJAUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot

1. 3y4yeHue cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

2. N3mepenue D/IC nctoyHuka TOKa U €ro BHyTPEHHETO
COIPOTHBIICHUS.

3. Habmronenue snexTpoimsa

3aBUCUMOCTb CONPOTUBIICHUS HWINHAPUIECKUX ITPOBOIHUKOB OT JUIUHBI,
TUTOIIAM MTOTIEPEYHOT0 CCUSHHSI U MaTepHara.

Hccneodosanue 3a8ucumocmu cuibl moka om cOnpomueieHusi npu
NOCMOSIHHOM HANPAICEHUU.

[Tpsimoe nzmepenue IJ1C. KopoTkoe 3aMbIkaHuE raibBaHUUYECKOIO
DJIEMEHTA ¥ OIICHKA BHYTPEHHETO CONPOTHBIICHUS. Crnocobbl coeounerus
ucmounuxos moka, 3/]{C bamapeii.

Hccnedosanue paznocmu NOMEHYUAI08 MeNcOy NOTOCAMU UCTIOYHUKA
MOKa OM CUibl MOKA 8 Yenu.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomuvl, NPAKMuKym
Hccnedosanue cmeuannozo coeourenus pe3ucmopos.

Hzmepenue yoenbHo2o conpomueieHust npO8OOHUKOB.

Hccnedosanue 3a8ucumocmu cuibl moka om Hanpaxicenus OJis 1aMnvl
HAKAUBAHUSL.

YVeenuuenue npedena uzmepenus amnepmempa (801mmempa,).
Hszmepenue I/[C u 6Hympenne2o conpomusienusi UCMOYHUKa moxda.
Hccneoosanue

3asucumocmu I/C canveanuuecko2o s1emeHma om epemenu npu
KOPOMKOM 3AMbIKAHUU.

Hccnedosanue paznocmu nOMEHYUAI08 Mexcoy noaocamu UCMOYHUKA
MOKa OM CUibl MOKA 8 Yenu.

Hccneodosanue 3a8ucumocmu noie3Hot MOWHOCMU UCMOYHUKA MOKA OM
CUbL MOKA.

HabGnroeHue s1ekTpounsa

4.3 Toxu B pa3HbIX cpenax (6 1)

DJeKTpUUYeCcKas IPOBOAUMOCTD Pa3INYHBIX BEIECTB. JJIEKTPOHHAS
MIPOBOAMMOCTD TBEPIBIX METAJIOB. 3aBUCUMOCTh COITPOTHUBIIEHUS
METAJIJIOB OT TeMIiepaTrypsl. CBEpXIpOBOIUMOCTb.

OnexkTpruueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonnuku. CoOCTBEHHAs U TPUMECHAst TPOBOIUMOCTh
MOJIyITpOBOTHUKOB. CBolicTBa p—N-niepexoaa. [1onynpoBogHMKOBEIE
npUOOPBI. DIEKTPUUYECKHI TOK B AIEKTPOIUTAX. DIEKTPOIUTHYECKAS
JUCCOIMAITUs. DIIeKTpon3. 3aKoHbl Dapajest J1s HIEKTPOIU3a.




DJIeKTpUUECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSATEIbHbII
paspsa. PaznnuHble TUIIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npaKkmuyeckoe npumeHenue: razopaspsiHble
JIaMIIbl, DJIEKTPOHHO-ITy4eBask TpyOKa, MOIYIPOBOJHIUKOBBIE TPUOOPHI:
JIMOJI, TPAH3UCTOP, (POTOANO/, CBETOINO; TaJbBaHNUKA, pPaQUHUPOBAHNE
ME/¥, BBIIUIABKA AJTFOMUHMS, JIEKTPOHHAS MUKPOCKOIIHSL.
Hemoncmpayuu

3aBUCHUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTE 3IEKTPOIUTOB.

3axonvl snexmponuza @apades. Hckposotl pa3psao u nposoouMocnv
6030yxa.

CpasHenue npogoouUMocmu Memaios U NOAYNPOBOOHUKOS.
OaHOCTOPOHHSIS MPOBOUMOCTD TUO/1A.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomol, npaKmuKym
Habmtonenue snexrponusa. Msmepenue 3apsoa 00HO8AIEHMHO20 UOHA.
Hccnedosanue 3asucumocmu conpomugiieniss mepmopeucmopa om
memnepamypeoi.

CHamue 801bm-amMnepHoU Xapakxmepucmuku ouood.

OU3NUECKUN TTIPAKTUKYM (6 u)

Cnocobul uzmepenus husuieckux 6eauyul ¢ UCNOIb308aHUEM
AHAN0208bIX U YUDPOBLIX USMEPUMENbHBIX NPUOOPOE U KOMNLIOMEPHBIX
0amuyuKo8wix cucmem. Abconrommule u OMHOCUMENTbHBLE NOSPEUHOCU
usmepenuu gusuveckux geauyun. Oyenxa epanuy nozpeunHocmell.
IIposedenue KocgeHHbIX UBMEPEHUT, UCCIEO08AHUL 3A8UCUMOCTIEl
Qusuueckux 8erUtUH, NPOBEPKA NPEONONCEHHBIX 2UNOMe3

(8b100p U3 pabom, ONUCAHHBIX 6 MeMamu4eckux pazoenax « Yuenuueckui
9KCnepuMeHm, 1abopamopibvle pabomyl, NPAKMUKYMY).

ITosTopenue (5 u)
HToroBasi KOHTpoJIbHAs paboTa

[TosTopenue (4 1)
HToroBasi KOHTpoJIbHAs paboTa

Peseps (1 gac)

Pe3seps (5 yacon)

KP=8+1KP=9

KP=8+1MKP=9




TemaTnueckoe niiannposanue kypca 10 kiace

ba3oBsIii ypoBeHs (2 yaca) YryOneHHbIH YPOBEHb (5 4acoB)
Jara | Nen/m Tema: @u3nKa U METOABI HAYYHOTO MO3HAHUS 2/5y Ne o/t Jara
1/1 ®dusnka — Hayka o npupoje. Haydnsie MeTob 1/1

[IO3HAHMS OKpY’Karolero mupa. Poip
JKCIIEPUMEHTA U

TEOPUU B IIPOLIECCE [TO3HAHUS TIPUPOJIBL.
DKcrnepuMeHT B ¢pusuke. MoaenupoBanue
(u3nUeCKUX SABICHUI U MPOLIECCOB.
HemoncTpanuu 1. AHajgoroBsie u UQGPOBHIC
U3MEPUTEIIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JTATUYUKH.

2/2 Hayunsle runore3sl. @u3nuecKue 3aKOHbI U 212
TEOPUH.

['paHuIbl TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB.
[punuun coorBercTBus. Ponb 1 Mecto ¢usuku B
(OopMUPOBAHUN COBPEMEHHOM Hay4YHON KapTUHBI
MHpa, B IPAKTHYECKOH e TEILHOCTH JIFOJICH.

Cnocobwi uzmeperust puzuuecKux enudun 3/3
(ananozosvie u yugposvle uzmepumenvhvie NPUbOpuL,
KOMNbIOMepHble 0amuUKo8ble CUCEMDbL).
Toepewnocmu uzmeperutl hpusueckux 6eIudun
(abcontomuas u OMHOCUMENbHAS).

Mooenuposanue guzuueckux aenenuii u NPoYeccos 4/4
(MamepuanvHas mouxa, abcortomHo meépooe mejo,
UOCANbHASA HCUOKOCHb, UOCANIbHBIU 243, MOYEUHbIL

3aps10).

Jlabopamopuas paboma: H3zmepenue cunvl moxa u 5/5
HAanpAajceHus 8 yenu NoCMoAHHO20 MOKa Npu
NOMOWU AHANO208bIX U YUDPOBIX USMEPUMETbHBIX
npubopos

Tema: Mexanuxka 18//40y

Kunemaruxka 4/10y




3/1

Mexanunueckoe ABHUKCHHUC. OTHOCHUTENBLHOCTD
MEXaHUYEeCKOro BmxkeHus. Cucrtema oTcuéra.
Tpaexropus. [lepemerienue, CKOpoCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepUaIbHOU TOYKHU, UX MPOEKIIMK HA OCU
CUCTEMbI KOOPAMHAT.

6/1

4/2

CroxxeHue nepeMeIeHuil U CI0KEeHNUE
CKOpPOCTEH.

PaBHOMEpPHOE U PaBHOYCKOPEHHOE
npsSMOJIMHEHOE JBIbKeHue. [ paduku
3aBHCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS,
MyTH U TIEPEMEIICHHS] MaTePHATIbHON TOUKH OT
BpemeHu. CBOOOIHOE MajieHue. Y CKOpeHHe
CBOOOJHOTO MAJACHHSL.

712

esuoicenue mena, Opouienno2o noo yeiom K
20pU30Hmy.

8/3

3asucumocms KOOpOUHaAM, CKOPOCMU U YCKOPEHUS
MAmepuaibHoU MOYKU Om 8pemMenU U ux epaguxu

9/4

Pewenue 3a0au no meme «/[eudicenue mena,
Opoulenno2o noo yenom K 20pu3oHmy»

10/5

5/3

KpuBonuneliHoe nBuxeHue. /[Brxenne
MaTepUaIbHONW TOUKH IO OKPY’KHOCTH C
ITOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTB, IMHENHAas ckopocTh. [lepuon u
yacToTa obpamieHus. LleHTpocTpemMuTensHoe
YCKOpEHUe

11/6

6/4

JlaGopaTtopHas pabota: 3ydenue
HEPABHOMEPHOT'O ABMKECHHUS C LENBIO
orpezieNieHuss MTHOBEHHOM CKOPOCTH.
KontponbHas padora Nel no reme KunemaTrka»

12/7

Llenmpocmpemumenvhoe (HopmanbHoe),
KacamenvHoe (man2eHYuaibHoe) U NOIHoe YCKOpeHue
MamepuanrbHoU Mo4Ku

13/8




Pewenue 3a0au

14/9

Jlabopamopuas paboma: Hccnedosanue 15/10
3a8UCUMOCU NEPUOOA 0OPaUeHUs KOHUYECKO20
MASTMHUKA OM._e20 Napamempos
Jwunamuika 7//Junamura 12, Cmamuxa 4
7/1 [Tpunnun otHOcHTenbHOCTH [ anuies. [lepBrrii 16/1
3akoH HproToHa. IHEepIMaIbHBIE CHCTEMBI
oTcyéra
8/2 Macca tena. Cuia. [IpuHIUI cynepno3unun 17/2
CHIL
Bropoi1 3akoH HeroToHa 1711 MaTepUaIbHON
TOYKH.
Tperunii 3akoH Hpr0TOHA [1s1 MaTEpUAIIBHBIX
TOYEK
Heunepyuanvnvie cucmemovl omcuéma (onpedenenue, 18/3
npumepsl). Bec mena, 0sudicywe2ocs ¢ yckopeHuem
Craruka (1 u3 4) Cnoowcenue cun, npuLOHNCeHHbIX K 19/1
meépoomy meiy.
Craruka (2 u3 4) Llenmp masxcecmu mena. 20/2
9/3 3aKOH BCEMUPHOTO TATOTEHUS. CUITa TSAKECTH. 21/4
[TepBasi KocMHUYECKasi CKOPOCTh
10/4 Cua ynpyroctu. 3akon ['yka. Bec Tena. 22/5
IJKeusaneHmHocms epasumayuOHHOU U UHEPMHOU 23/6
Maccol. 3agucumocms ycKopeHus c60000H020
naoeuust Om 6biCONMbL HA) NOBEPXHOCMbIO NIAHEMbL U
om 2eocpaguyeckoti wupomsi. /lgudiceHue HebecHbIX
men u ux cnymuuxos. 3axonst Kennepa.
Jaenenue. I'uopocmamuueckoe dasnenue. Cuna 2417
Apxumeoa
(Cmamuxa 3 u3z 4) Ycmotiuusoe, neycmotuiuugoe, 25/3

be3paznuyHoe pasnogecue. Jlabopamophas paboma:
Hsmepenue kosgppuyuenma mpenusi no gerudune
21108020 K03 puyuenma 3asucumocmu Fmp(N).




11/5 Tpenue. Buapl TpeHus (IOKOs1, CKOJIBXKEHUS, 26/8
kauenus ). Cuiia tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJILKCHUS U CUJIA TPCHHUS TTOKOSI.
Koaddunument tpenuns. Cuiia COnpoTHBICHHS
IIPH IBMKCHHH TEJA B KUIAKOCTH WJIH Trase.
12/6 [TocTymarenbHOE U BpaliaTeIbHOE JBUKEHUE 27/9
a0COJIFOTHO TBEPIOTO Tea.
MOMEHT CHIIBI OTHOCUTEIBHO OCH BpAIICHUSI.
ILiieuo cunel. YciioBUs paBHOBECUS TBEPAOTO
Tea.
Ipaxmuxym «H3mepenue pasnodeticmayioweli Cu 28/10
npu 08UINCEHUU OPYCKA NO HAKIOHHOU NJIOCKOCUY
Ipakmuxym « 3mepenue pasrnooeticmayroujeti Cul 29/11
npu 08UNCEHUU OPYCKA NO HAKIOHHOU NIIOCKOCUY
(Cmamuxa 4 uz 4) Jlabopamopnas paboma 30/4
«H3yuenue ycmotiuugocmu meépoo2o meia,
umerowe2o niouadb ONoOpbl»
13/7 JlaboparopHas pabota «VccnenoBanue ycnosuit | Jlabopamophas paboma «Hccnedosarnue ycnosuii 31/12
paBHOBECHS TBEPIOTO TeJa, HMEIOIIETO OCh pasHosecusi meépooco mena, UmMerue2o ocb
BpaIlleHUs» BPAWECHULY
Kontponbnas padota Ne2 o reme «{lunamukay | Kowmponvuas paboma Ne2 no meme «/{unamuxay,
«Cmamuxay
3aKoHBI cOXpaHeHHs B MexaHuke 5/14
14/1 Nmnynbsc MaTepuaibHOM TOYKH (TelNa), CUCTEMBI 32/1
MaTepuaibHBIX TOUEK. IMITyJIbC CHITBI U
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEeHUS
uMnynbca. PeakTHBHOE TBUKEHHE
Momenm umnyibca mamepuarbHoU MoyKuU. 33/2
IIpeocmasnenue o coxpaneHuu MOMEeHMAa UMRYIbCA 8
YEeHMPAIbHbIX NOJIAX.
Llenmp macc. Teopema o 0sudiceHuu yeHmpa macc. 34/3
Pewenue 3a0au no meme «3axown coxpanemnust 35/4

umnyivcay




15/2 Pabota cuibl. MOIIHOCTH CHITBL. 36/5
16/3 Kunerndeckast sHEpTrUs MaTepruaaIbHON TOUKH. 3716
Teopema 00 U3MEHEHUH KHHETUYECKOH SHEPTHH.
Paboma cunvl na manom u na kKoHeuHom 3817
nepemewenuu. I paguyeckoe npedcmasnenue
pabomul cuvl
Ipaxmuxym «HM3mepenue umnyivca meia no 39/8
MOPMOZHOMY RYMUY
Ipakmuxym «HM3mepenue umnyivca mena no 40/9
MOPMOZHOMY RYMUY
17/4 [NorentmansHas sueprus. [loreHnmansHas 41/10
SHEprus ynpyro aeGopMupoBaHHOMN MPYIKUHBI.
[TorennmansHast SHEPTHs Tesla BOIU3U
noBepxHocTd 3emitd. [loTeHIInaNbHbBIC U
HETOTeHIUANbHbIE CHITbL. CBS3b paboThHI
HETOTCHIIMAIBHBIX CHJI C U3MEHCHHEM
MEXaHHUUECKOW YHEPTUU CHCTEMBI TEI
18/5 3aKOH COXpaHCHHSI MEXaHUYECKON YHEPTHH. 42/11
Yupyrue v Heynpyrue CTOJIKHOBEHHS.
JlaGopaTtopHast pabora «M3yuenne abCoMOTHO
HEYNPYToro yaapa ¢ MOMOIIBIO0 TBYX
OJIMHAKOBBIX HUTSHBIX MAsITHHKOBY
KonrtponbHas padora Ne3 1o reme «3akoHbI
COXpaHECHHS B MEXaHUKE»
Ilomenyuanvnas snepeus mena 8 0OHOPOOHOM 43/12
epasumayuonHom noie. Ilomenyuanonas snepeus
mena 8 2pasumayuOHHOM Nojie 0OHOPOOHO20 UAPA
(6nympu u ene wapa). Bmopas kocmuueckas
ckopocmb. Tpemusl KocmMuieckas CKOpocmo.
VYpasnenue bepnynnu ons uoeanvHot dcudkocmu Kaxk 44/13

creocmeue 3aKoHa COXpAHEeHUA MexaHuueckou
IHep2UuU.




Jlabopamopnas paboma « Onpedenerue pabomsi

CUJIbl MpeHUs npu osudiceHUl meja no HAKJIOHHOU

njiockocmu)

45/14

Tema: MonexynspHas pusuka u TepMoauHamMuka 24/49

OCHOBBI MOJICKYJISIpPHO-KHHETHYECKOi Teopuu 8/20

19/1 OCHOBHBIE TI0JI0KEHUS MOJICKY/ISPHO- 46/1
KHHETUYECKOU TEOPUHU U MX OIBITHOE
o0ocHOBaHMe. BpoyHOBCKOE JIBIIKEHHE.
Huddysus. Xapakrep ABHKESHUS U
B3aMMO/ICHCTBHS YacTHI] BenecTBa. Moenu
CTPOCHHUS Ta30B, KHUJIKOCTEH U TBEPABIX TEI U
00BSICHEHUE CBOIMCTB BEIIECTBA HA OCHOBE 3TUX
MOJCIICH.
20/2 Macca u pazmepsl MoJeky. KonnuectBo 47/2
BeulectBa. [locrosunas ABoraapo. Temnosoe
paBHOBecue. Temrieparypa u e€ u3MepeHue.
IlTxana remneparyp Llenbcus
Pewenue 3a0au 48/3
Pewenue 3a0au 49/4
JlabopaTtopHas pabora: VccnenoBanue mpoiecca 50/5
YCTaHOBJICHHsI TETIJIOBOTO PAaBHOBECHUS MIPH
TEMJI000MEHEe MEXy ropsiueld U XOJIOAHOU
21/3 Mopenb naeanbHoro raza. OCHOBHOE ypaBHEHUE 51/6
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
UJCabHOTO rasa.
22/4 AOcooTHas TeMIlepaTypa Kak Mepa CpeHe 5217
KMHETUYECKOW YHEPTUH TETIJIOBOTO JBUKCHHUS
yactul rasa. [llkana temneparyp KenbBuHna.
Mooenv uoeanvrozo eaza 6 MKT: wacmuywl eaza 53/8
OBUIICYMCSL XAOMUYECKU U He 83aUMOOeLCEYIoN
opye ¢ Opy2om
Ce53b abcontomHotl memnepamypul 54/9

MepMOOUHAMUYECKOU CUCIEMbL CO CPeOHell




KUHEMUYeCcKou 3Hep2ueﬁ nocmynanejlbHoco
Menioeo2o 08UNCeHUs eé uacmuy

Pewenue 3a0au no meme « Ocnognoe ypasHnenue 55/10
MONEKYISIPHO-KUHEMUYECKOL
meopuuy
23/5 ["a3oBbIC 3akOHBI. YpaBHeHUE MeHaeneeBa— 56/11
Knaneiipona. 3akon JlanbToHa
24/6 M3omporieccrl B H1€aIbHOM Ta3e C MOCTOSHHBIM 57/12
KOJIMYECTBOM BEIIIECTB
Ipaxmuxym « 3yuenue uzomepmuueckoco npoyecca 58/13
(peKoMeHO008aHO UCNONb306AHUE YUPPOBOLU
aabopamopuu). »
Ipaxmuxym «H3yuenue uzomepmuueckoeo npoyecca 59/14
(PEKOMEHO0BAHO UCNOIb308AHUE YUPDPOBOLL
nabopamopuu).
JlaboparopHast pabora «3ydenue nzod6apHOro 60/15
mporeccay
2517 ['paduueckoe npecTaBICHHE U3OMPOIIECCOB: 61/16
n30TepMa, U30X0pa, u300apa.
26/8 JlaboparopHas pabota: OnpeneneHue MacChl 62/17
BO3/yXa B KJIACCHON KOMHATe Ha OCHOBE
U3MEpeHUI 00bEMa KOMHATHI, JTaBJICHUS U
TEMIEpaTyphl BO3AyXa B HEH.
Kontponbnas padora Ne4 o teme «OCHOBBI
MOJICKYJISIPHO-KUHETHYECKON TeOpHUm»
Pewenue 3a0au no meme «Hzonpoyeccwi 6 63/18
UOEANbHOM 2a3e ¢ NOCMOSIHHIM KOIUYECTBOM
sewecmsa. I pagpuueckoe npedcmasnenue
U30npoyeccos: U3omepma, U3oxopd, uzobapa
Pewenue 3a0au no meme «H3zonpoyeccoi 6 64/19

UOeanbHOM 2aze ¢ NOCMOSHHBIM KOIUYECBOM
sewecmsa. I paguueckoe npedcmaegnenue
U30npoyeccos: u3omepma, u3oxopd, uzobapay




Oboowarowuii ypox no meme « OcHogwl
MONEKVISPHO-KUHEMUUECKOU Meopuuy

65/20

OcHoBbl TepmorHaMuku 8/20

2711 Tepmonuuamuueckas cucteMa. BHyTpeHHs s 66/1
SHEPTHUsl TEPMOJUHAMUYECKON CUCTEMBI U
crocoObI e€ n3mMeHeHus. KonndectBo TEIIIOTH 1
pabora
28/2 BHyTpeHHsIs SHEeprus 0THOATOMHOTO HI€aTbHOTO 67/2
rasa.
3aoanue enewnux ycnosuit ons T/ cucmemol. 68/3
Buewnue u énympennue napamempol. Ilapamempuol
T][ cucmemsbl Kax cpeoHue 3HAYEHUS ETUUUH,
ONUCHIBAIOWUX €€ COCMOSAHUE HA MUKDPOCKONUYECKOM
yposHe.
Hynesoe nauano mepmoounamuxu. 69/4
Camonpouseonvras penaxcayus TJ] cucmemol K
Meni08oMy pasHo8ecuro.
Mozenb ueanbHOro raza B TEpMOJIMHAMUKE — 70/5
crcTeMa ypaBHEHUI: ypaBHEHHE
MenaeneeBa—KianeiipoHa v BeIpaKeHUE IS
BHYTPEHHEHN DHEPTUU. Y CIIOBUS
MPUMEHUMOCTH STOW MOJEIH: HU3Kasi KOHIICHTPAIUs
YaCTHUII, BEICOKHE TEMIEPATYPhI
29/3 Bub! Termionepenaun: TEIIONPOBOIHOCTD, 71/6
KOHBEKIIMS, U3NTyueHue. Y IeNbHas TeI0EMKOCTh
BelecTsa. KoaudyecTBo TEmIoTsl pu
TerIonepeiaye.
30/4 [Torsitre 06 agmadbatHoM mporecce. [TepBrbrii 7217
3aKOH TePMOJIUHAMUKHU
Ksazucmamuueckue u necmamuueckue npoyeccul. 73/8

Dnemenmaphas paboma 6 mepmoOUHaMuKe.
Buviuucnenue pabomvi no epaghuxy npoyecca na pV-
ouazpamme




Yoenvuasn u monapras menioémrocmu eewecmea.
Ypaenuenue Matiepa

7419

Yoenvnas mennoma ceopanus monausa. Pacuém 75/10
KOU4ecmea meniomsl npu menionepeoaye
31/5 [TpumeneHne nepBoOro 3aK0Ha TEPMOIMHAMUKHI K 76/11
uzomnporueccam. I'paduueckast HHTEpIIpeTaIUs
paboThI raza
32/6 Brtopoii 3akon TepmoaunamMuku. HeoOpaTuMocTh 77112
IPOIIECCOB B IPUPOJIE.
Pewenue 3a0au no meme «llpumenenue nepeoco 78/13
3AKOHA MEePMOOUHAMUKU K U3ONPOYECCaAM»
Konuuecmeo mennomor u paboma xax mepol 79/14
usmenenus. enympennetl snepeuu T/[ cucmemoi
Bmopoii 3axon mepmoounamuku 0151 HepaA8HOBECHbBIX 80/15
npoOYeccos: He8O3MOICHO nepedanms meniomy om
bonee x0n100H020 mena K bonee nazpemomy oe3
xomnencayuu (Knayzuyc).
33/7 TennoBbie MammHbL. [IpUHIUIBL TEHCTBHS 81/16
TEIUIOBBIX MaluH. [IpeoOpazoBaHus YHEPTUU B
temioBbix MamHax. KII/] TermoBoi MalnHsI.
[Tukn Kapno u ero KITJI.
34/8 DKOJOTHYECKHE MPOOIEMBI TCILIOIHEPTCTUKH. 82/17
JlaGopatopHas pabota «3mepenue yaeabHOR
TETIIIOEMKOCTH
Konrtponsnas padora NeS o reme «OCHOBBI
TEPMOJIMHAMHKID)
JlaboparopHas pabdota: MccnenoBanue mpoiecca 83/18
OCTBIBAaHUSI BEIIECTBA.
IHpaxmuxym «Hccnedosanue aouabamuozo 84/19
npoyeccay
Ipaxmuxym «Hccnedosanue aouabamuozo 85/20

npoyecca»

ArperaTtHble cocTosiHUs BenecTBa. DazoBbie nepexonl 6/15




35/1 [TapoobpazoBanue u koHaeHcanws. Vcnapenue u 86/1
kurieHre. AOCOIOTHASI U OTHOCUTEIIbHAS
BIIQXKHOCTh BO31yXa. HacelleHHsli ap
36/2 VY nenpHas TEIIoTa Napooopa3oBaHUsI. 8712
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT
JIABJICHHUSI.
Hacviwyennvie u nenacviuyennvie napol. 88/3
Kauecmeennas sasucumocms niomnocmu u 0asnenus
HACLIWEeHHO20 napa om memnepamypbul, ux
He3a8UCUMOCTb OM 00bEMA HACLIUWEHHO20 napd.
3asucumocmv memnepamypul Kunenus om 0asieHus
8 JHCUOKOCTIL.
Pewenue 3a0au no meme «Abconomnas u 89/4
OMHOCUMENbHASL 8LANCHOCHIbY
Jlabopamopnas paboma «H3yuenue ceoticme 90/5
HACHIWEHHBIX NAPO8.»
3713 Teépnoe teno. Kpucrammmueckue u amopdHbie 91/6
Tesa. AHU30TPOIHS CBOMCTB KPHCTAILJIOB.
Kunkue kpucramibl. COBpeMEHHBIC MATEPHAIIBI.
38/4 [TnaBneHne u KpucCTaIUTH3AIUS. Y IeTbHAS 9217
TeruioTa tiasieHus. Cyonumarius. Y paBHEHHE
TEIUIOBOTO OajaHca.
Hegopmayuu meépoozo mena. Pacmsocenue u 93/8
cocamue. Cosue. Mooynv FOnea. Ilpeden ynpyeux
oegopmayuil.
Tennosoe pacuwiupenue sxcuokocmetl U meepovlx mei, 94/9
00vbEMHOE U TUHEUHOE PACUUpPeHUE.
AHeapMOHU3M Meniosulx KoJIeOaHull yacmuy 95/10
geuyecmea KaxK NPU4UHA menio8o20 pacuiuperus mei
(Ha KauecmeeHHOM YPOBHe).
39/5 JlaboparopHas pabota «3mepenue Jlabopamopnas paboma «HMzmepenue mooyns FOunea» | 96/11

OTHOCHTEIBHOU BIAXKHOCTH BO3ayXa.»




40/6 KontponbHas padora Ne6 mo reme «ArperaTHbie 97/12
COCTOSIHUSI BEIIECTBA»
Ilpeobpazosanue snepeuu 8 (hazoswvix nepexooax. 98/13
Vpasnenue mennosoco bananca.
Tosepxnocmuoe namsoicenue. Kosgpguyuenm 99/14
nO8epXHOCMHO20 HamsiceHust. Kanuniapuole
A61eHUS.
Jlasnenue noo uCKpuBIEHHOU NOBEPXHOCMBIO 100/15
acuoxocmu. @opmyna Jlannaca.
Tema: Dnexkmpoounamuxa 22/54
Onekrpocratuka 10/ Dnexkmpuueckoe none 25
41/1 DrneKTpu3anus Tei. DIeKTpruIeckui 3apsa. JIsa 101/1
BUJIa JIEKTPUUECKUX 3apsiioB. [IpoBoHMKH,
JIMAJICKTPUKU M TTOJTYIPOBOJIHUKH. 3aKOH
COXPaHECHHS AJIEKTPHUUECKOTO 3apsijia.
B3aumoneiicTBue 3aps10B. 3aK0H
Kynona. TodeuHbli 2JIEKTPUUYECKUH 3apsil.
4212 Dnexrpudeckoe noje. Hanpsok€HHOCTD 102/2
AJIeKTpHUecKoro moisi. [I[puHIMI cyneprno3uuuu
ANEKTPUYECKUX MoJIeH. JINHNKM HaNpsyKEHHOCTH
DIIEKTPUYECKOTO TTOJISI.
Ilone moueunoeo 3apsoa. Ilone pasnomepho 103/3
sapsiscennotl cghepol. Ilone pagnomepro
3apANCEHHO20 N0 00BEMY wapa
Ilone pasnomepro 3apsdiceHHOlU OECKOHeUHOU 104/4
nI0CKOCmU
Pewenue 3a0au 105/5
43/3 Pabota cui 31eKTpOCTaTHYECKOTO TIOJISL. 106/6
[Torennuman. Pa3HoOCTh NOTEHIIMATIOB
44/4 [TpOBOTHUKY U JUIIEKTPUKHU B 10717

SJICKTPOCTATUYCCKOM IT0JIC. I[I/ISJICKTpI/I‘-ICCKaSI
IMPOHUITACMOCTH




Ilomenyuanvnocmo s1eKmMpoCmMamuiecko20 noJis.
llomenyuanvnas snepeus 3apaoa 6
9AEKMPOCMAMULECKOM NOJe.

108/8

Kapmunwt aunuti nanpsoicénnocmu smux noze u 109/9
IKBUNOMEHYUATIbHBIX NOBEPXHOCTEL.
Oonopoonoe snekmpuueckoe noie. Césa3o 110/10
HAanpA3CEHHOCMU NOSL U PAZHOCIU NOMEHYUATL08 OIS
INEKMPOCMAMUYECK020 Nojs (Kak 00HOPOOHO20, MAK
U HeOOHOPOOHO20).
45/5 DnexTpoéMkocTh. Kongencarop. 111/11
46/6 DIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA. 112/12
DHeprus 3apsHKEHHOT0 KOHICHCATOPa
Ilapannenvroe coedunenue KOHOEHCamopos 113/13
Ilocnedosamenvroe coedunenue KOHOEHCaAmopos 114/14
Jlabopamopuas paboma: Pacnpedenenue paznocmu 115/15
NOMEHYUAN08 (HANPANHCEHUS) NPU NOCNe008AMENbHOM
COCOUHEHUU KOHOEHCAMOPO8.
A717 JlabopaTtopHas paborta «M3mepenue 116/16
MEKTPOEMKOCTH KOHJICHCATOPA.»
48/8 Kontponbnas padota No7 o teme Konmponvnas paboma Ne7 no meme 117/17
«ONEKTPOCTATUKA» «Idnexmpuueckoe noey
Jlsusicenue 3apsaxcenHol yacmuyvl 8 0OHOPOOHOM 118/18
INEKMPUYECKOM NOJIe.
Jlabopamopnas paboma «Habnrooenue npespawenusi | 119/19
SHepaUU 3aPSAHCEHHO20 KOHOEHCAMOPA 8 IHEPSUIO
U3IY4eHUsi c6emoouooa. »
Pewenue 3a0au 120/20
49/9 TexHUYeCKne yCTpONHCTBA U MPAKTUYECKOE 121/21

pPUMEHEHHE: IIEKTPOCKOII, SJIEKTPOMETD,
DIIEKTPOCTATUYECKAs 3alINTa, 3a3eMIICHUE
AJIEKTPOPUOOPOB




50/10 | TexHuveckue ycTpoICTBA U MPAKTHYECKOE TexHu4yeckue ycTpoicTBa U MPAKTUIECKOE 122/22
HNpUMEHEHHE: KOHICHCATOP, KOIMPOBAIBHBIN IPUMEHEHHE: KOHJICHCATOP, KOMMPOBAIbHBIN
anmapar, CTpyMHBIM IPUHTEP anmnapart, CTpyWHBII IPUHTED, 2cenepamop Ban e
I'paagha
Pewenue 3a0au no meme «nekmpuueckoe nouey 123/23
Pewenue 3a0au no meme «dnexmpuueckoe noyey 124/24
Obodwarowuti ypox no meme «nekmpuieckoe 125/25
noney
[MocTosiHHBI AnekTpudeckuii TOK. Toku B pasHbIX cpepax (Bcero 12) / [locmosinubiil snekmpuyeckuii mox
24. Toxu 6 pasznuvlx cpedax 6 (sceeco 30)
51/1 DIIEKTPUUECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS 126/1
JIEKTPUYECKOro ToKa. MicTouHnK
52/2 Cuiia Toka. [locTosiHHbli ToK. Hanpsixenue. 127/2
Hanpsiocenue U u JJ]C E 128/3
Ipakmuxym «Hccredosanue 3asucumocmu cuibl 129/4
MOKA 0OM HANPANCEHUS OJisL AAMNbL HAKANUBAHUSL. »
IIpakmuxym «Hccreoosanue 3asucumocmu cuivl 130/5
MOKA 0OM HANPAAHCEHUS OJisl AAMNbL HAKANUBAHUSL. »
53/3 3akon Oma 15 yJacTka IerH. 131/6
DJIEeKTpUIECKOe COMPOTUBIICHUE. Y AeThHOE
COIIPOTHUBIICHUE BEILIECTBA
54/4 [TocnenoBarensHOE, MapaIeIbHOE COSTMHEHUE 132/7
npoBOJHUKOB. CMEIIaHHOE COeAMHEHUE
IPOBOJTHUKOB
Konoencamop 6 yenu nocmosinHoeo moxa 133/8
Pewenue 3a0au no meme «3axon Oma ons yuacmxka 134/9
yenuy
Pewenue 3a0au no meme «3axon Oma ons yuacmxka 135/10
yenuy
55/5 Pabora anexrpuueckoro Toka. 3akoH Jxoymi— 136/11
JleHma. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
56/6 O/1C u BHyTpEHHEE CONPOTUBICHUE HCTOUYHUKA 137/12




ToKa. 3akoH OMa JJ1sl MOJTHOM (3aMKHYTOI)
anexkTpuyeckoil nenu. Kopotkoe 3amMblkaHue

Pacuém pazeemenénnvix snexmpuueckux yene. 138/13
IIpasuna Kupxeogha
Pacuém pazeemenénnvix snekmpuueckux yenei. 139/14
IIpasuna Kupxeogha
Pacuém pazeemenénnvix snekmpuieckux yenei. 140/15
IIpasuna Kupxeogha
5717 DNEeKTpOHHAS TPOBOAUMOCTH TBEPIBIX METAIIIOB. 141/16/1
3aBUCUMOCTh COIPOTUBIICHUS METAIOB OT
TemiepaTypbl. CBEpXIPOBOJIUMOCTb.
58/8 DnekTpudeckuil Tk B Bakyyme. CBOWCTBa 142/17/2
DJIEKTPOHHBIX MTyYKOB.
Jlabopamopnas paboma « Yeenuuenue npedena 143/18
usMepeHus. amnepmempa (801mmempa)»
Pewenue 3a0au 144/19
Pewenue 3a0au 145/20
59/9 [ToynpoBoaauku. COOCTBEHHAS M IPUMECHAS 146/21/3
IPOBOJIUMOCTb MOJTYIIPOBOJHUKOB. CBOWCTBA
p—n-nepexoza. [losynpoBoAHUKOBBIE TPUOOPHI.
60/10 | DrnekTpuuecKUil TOK B pacTBOpaX M pacruiaBax 147/22/4
AIIEKTPOIUTOB. DIEKTPOTUTHICCKAS
JHccoLManus. DIeKTPOIIH3.
3axonvr Dapades ons sanekmponusa. 148/23/5
Jlabopamopuas paboma: Hccredosanue 149/24
sasucumocmu /[C eanveanuueckoeo siemenma om
BPEMEHU NPU KOPOMKOM 3AMbIKAHUU
Pewenue 3a0au 150/25
61/11 | Dnekrpuyeckuii TOK B razax. CaMOCTOSTEIbHBIN 151/26/6

51
HECAMOCTOSITENbHBIN pa3psan. Monnus. [lnazma.




KontponpsHas padora Ne§ mo remam
«IToCcTOSTHHBIN IEKTPUIECKUM TOK.», « TOK B
pa3HbBIX Cpeax»

62/12 | JlJaboparopHas pabora: U3mepenune DJIC u Jlabopamopuas paboma: Hccnedosanue paznocmu 152/27
BHYTPEHHETO COMPOTHBIICHHUS UCTOYHHKA TOKA. NOMEHYUATI08 MeNCOY NOTIOCAMU UCTNIOYHUKA MOKA
OM CUbL MOKA 8 Yenu
Paznuunvie munvi camocmosmenvbHo20 paspsioa 153/28
Ipakmuxym « CHamue 6016m-amnepuot 154/29
Xapakmepucmuku 0uood.»
Ipakmuxym « CHamue 601bm-amnepuot 155/30
Xapakmepucmuxu ouooa.»
IToBTOpEeHME 5 Iloemopenue 4. IIpakmukxym 6 (scezo 10)
63/1 IToBTOpeHue TeMbl «MeXaHuKa 156/1
64/2 [ToBTOpenue Tembr «MexaHuKa» Ipakmuxym « U3mepenue pasrnooeticmayroujeli Cull 157/2/1
npu 08UNCEHUU OPYCKA NO HAKIIOHHOU NJLOCKOCHIUL. »
Ipaxmuxym «H3mepenue koa¢huyuenma 158/3/2
NOBEPXHOCMHO20 HAMSIICEHUSLY
Ipaxmuxym «HM3mepenue koa¢hpuyuenma 159/4/3
NOBEPXHOCMHO20 HAMSIICEHUSLY
65/3 [ToBTOpEeHUE TeMBI «ATperaTHbie COCTOSHUS 160/5
BEILIECTBAY
66/4 [ToBTOpEHUE TEMBI « ATpEraTHBIE COCTOSTHHUS 161/6
BEILIECTBAY
Ipakmuxym «Usmepenue xodppuyuenma 162/7/4
NOBEPXHOCMHO20 Hamsicenus M3mepenue
abCoONOMHOU BNAHCHOCIU 8030VXA U OYEHKA MACCHl
napos 6 NOMeweHUUuy
Ipakmuxym «Usmepenue kodgppuyuenma 163/8/5
NOBEPXHOCMHO20 HAMSANCEHUSLY
IHpaxmuxym «H3meperue abconomuoul 81a4CHOCMU 164/9/6
8030YXa U OYEHKA MACCbL NAPOG 8 NOMEUJeHULY
67/5 WTorosasi KOHTpoJIbHAS paboTa Hmozosas konmpoavHas paboma 165/10
68/1 Peseps 1/5 170




11 xnacc

basoBblil ypoBeHb (2 yaca)

Yri1yOseHHbI ypoBeHb (5 4acoB)

PA3JIEJT 4. QJIEKTPOAMHAMUMKA (12 u)

PA3JIEJT 4. DJIEKTPOIMHAMMKA (30 u)

Tema 4. Marautnoe noze (6 4). Tema 5. DneKTpoMarHuTHasE UHIYKIUS
(6 )

Tema 4. MaruutHoe nose (15 u)

ITocTosiHHBIE MarHUTHI. B3auMo1eficTBUE MTOCTOSIHHBIX MarHUTOB.
MaruutHoe nosie. Bektop MaruutHo uHAyKuuK. [IpruHumn
CyNEpHO3UIIMM MarHUTHBIX NOJIEN. JINHUM MarHUTHOW UHIAYKLIHH.
KapTuna nuHuii MarHuTHON MHYKITUU

TIOJIS1 TIOCTOSIHHBIX MarHUTOB.

MarsuTHO€ noJje IpOBOJHUKA ¢ TOKOM. KapTuHa JTMHUI UHAYKIIUK
MarHUTHOTO TOJISA JTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IPOBOJAHMKA, KaTylIKU ¢ TOKOM. OnbIT Dpcrena.
B3aumoneiictBue npoBoJHUKOB ¢ TOKOM. Cuina AMmiiepa, €€ MoIyJib U
HarnpasieHue. Cuina Jlopenua, e€ Mmoynb 1 HanpasiieHue. [[BuxeHue
3apsUKEHHON YacTHIBI B OJHOPOAHOM MAarHUTHOM ToJie. PaGoTa cuiib
Jlopenua. fIBnenue 35eKTpOMarHuTHOM MHAYyKIUU. [10TOK BEkTOpa
MarHuTHON UHIYKUIuU. DJ{C uHIyKIuu. 3aKOH 3JE€KTPOMarHUTHON
unaykuun @apazes. Buxpepoe snexrtpuueckoe nose. 3JC nHAyKIINN B
MIPOBOJIHUKE, IBIDKYIIEMCS TTOCTYMATEIbHO B OJTHOPOTHOM MarHUTHOM
noste. [IpaBuno Jlenna. MHaykTMBHOCTE. SIBeHne camonnaykuuu. 3/1C
CaMOMHAYKITUU. DHEPTrHUsi MArHUTHOTO TOJIST KATYIIKU C TOKOM.
DNeKTpOMarHuTHOE MoJIe.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: MoCTOSTHHbIE
MarHuThl, 3JIEKTPOMArHHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUII, UHIYKIIMOHHAS T1€Yb.

Hemoncmpayuu

1. OneIT Opcrena.

2. OTKJIOHEHHE JEKTPOHHOTO MMyYKa MAarHUTHBIM MOJIEM.

3. JIMHUY MHIYKIIMA MarHATHOTO TOJISL.

4. BzaumojielicTBHE IBYX IPOBOJJHUKOB C TOKOM.

5. Cua Ammepa.

B3auMoeiicTBre MOCTOSIHHBIX MAarHUTOB U MPOBOJAHUKOB C TOKOM.
MaruutHoe nosie. Bekrop MaruutHoi uHaykuuu. [Ipunmun
CYIEPIIO3UIMM MATHUTHBIX IOJEN. JIMHUKM MArHUTHON MHYKLIHH.
MarsuTHoe 1moJjie MpPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOHUKA, KATYIITKH
U Kpyrosoro Butka). OnsIT Opcrena. Cuiia Amnepa, e€ HarpaBjieHHe U
Moayib. Cuina JlopeHua, e€ HanpaBIeHUE U MOYJIb.

JIBr>keHUe 3apsyKeHHON YaCTHIIBI B OJHOPOAHOM MarHUTHOM TIOJIE.
Pa6ota cwitbl JIopeHiia. MarHuTHOE 110JI€ B BEIIECTBE.
DeppomacHemuxu, napa- u OUaAMaHemuKy

Texnuueckue ycmpoucmea u mexHoaro2uieckue npoyeccyl: IpUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOABHUTraTeNb SIKOOU, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu

1. KaptuHa MTMHUNA UHIYKIWA MarHUTHOTO MOJISI IOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

2. KapTtuHa 1MHHMIA MAarHUTHON MHAYKIUHU TOJI JUIMHHOTO MPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHHUKA, KaTYIIKA

C TOKOM.

3. BzaumopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

4. Cuna Amrmepa.

5. dencrtBue cuisl JIopeHa Ha HOHBI JIEKTPOJIMTA.

6. Habmroenue NBM>KEHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

7. IlpuHUUIT IEHCTBUS SICKTPOU3MEPUTEIHLHOTO pudopa
MarHUTOXJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomeol, npAKMUKYM
1. UccnenoBanne MarHiTHOTO IOJISI IOCTOSHHBIX MAarHUTOB.

2. UccnenoBanue cBOMCTB (heppOMarHeTHKOB.




6. JleiictBue cuibl JIopeHIIa Ha MOHBI AJIEKTPOJIMTA.

7. SIBieHUME NEKTPOMAarHUTHOW UHAYKIWH.

8. IlpaBuno Jlenua.

9. 3aBucumoctb I/]C MHAYKIMHU OT CKOPOCTH M3MEHEHUSI MArHUTHOTO
IIOTOKA.

10. SBneHrEe CaMOMHTYKIIUH.

Yuenuueckuii skcnepumenm, nabopamopusie padomot

1. U3yueHre MarauTHOTO MOJIsl KaTYIIKHA C TOKOM.

2. VccnenoBanue AEHCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
3. VccnenoBaHue sIBICHUS SJICKTPOMArHUTHOW MHAYKIWH.

3. UccnenoBanue AeiCTBUS NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
4. 3mepenue cuiibl AMrepa.

5. M3yueHune 3aBUCUMOCTH CHUJIBI AMIIEpa OT CHUJIbI TOKA.

6. Onpenenenye MarHUTHON MHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI
Awmrnepa

Tema 5. DnexkrpomarautHas uHAYKuud (15 1)

SIBieHMe AMEKTPOMArHuTHOM UHAYKIMH. [I0TOK BEeKTOpa MarHUTHOU
uaaykuud. DJ]C uHayKIuU. 3aKOH 3IEKTPOMArHUTHOW UHIYKITUU
@apanes. Buxpesoe snexrpuueckoe nojue. Toku @yko. 3/1C nnaykumumn
B [IPOBOJIHUKE, ABMKYIIEMCS MTOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM
none. [IpaBuno Jlenna. UuayktuBHOCTh. KaTylika MHAYKTUBHOCTH B
L[ETH TOCTOSIHHOTO TOKa. SIBnenue camonnaykiuu. I1C
CaMOMHIYKIIUU. DHEPrUsi MATHUTHOTO TOJIS KaTYIIKU C TOKOM.
DIIeKTPOMarHUTHOE T0JIe

Texnuueckue ycmpoticmea u mexHoi02uyecKue npoyeccywl.
WHIYKIIMOHHAS T1€Yb, COJICHOW/I, 3allIUTa OT DJIEKTPU3AIH Tell IPU
JIBUJKEHUHM B MarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu

1. HabmroieHue siBI€HUS SIEKTPOMArHUTHOM WHTYKITHH.

2. Uccnenosanue 3aBucumoctu J/]C HHAYKIMH OT CKOPOCTH U3MEHEHUS
MarHUTHOTO TIOTOKA.

3. [IpaBuno Jlenna.

4. [Tanenne MarHuTa B allFOMUHUEBOH (METHOI) TpyoOe.

5. SIBieHMEe CaMOMHIYKIIUH.

6. Uccnenosanue 3aBucumoctd 3{C caMOMHIAYKIIMHM OT CKOPOCTH
W3MEHEHUS CHJIBI TOKA B IICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomot, npaKmMuKym
1. UccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHIYKIHH.




2. OHpeIICHCHI/Ie WHAYKIOWHN BUXPEBOI'O MaronuTHOI'O IOJIA.
3. UccnenoBaHue SIBICHUS] CAMOMHTYKITHH.
4. Coopka MOJIENH AIEKTPOMArHUTHOTO TeHEpaTopa.

PA3JIEJI 5. KOJIEBAHUA 11 BOJIHBI (24 u)

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI (60 u)

Tema 1. Mexanuueckue koneOanus (4 4). Tema 2. DiieKTpoMarHuTHbIE
KoJieOaHus (6 4)

Tema 1. Mexannueckue konebanus (10 u)

Konebarenbnas cucrema. CBOOOJHBIE MEXaHUYECKHE KOJICOAHNUS.
I"apmonnueckue konedanus. [lepuon, yacrora, ammiuTya u ¢dasza
kosnebanuid. [IpyKuHHBIA MasTHUK. MaTeMaTHUECKUIl MasTHHK.
VYpaBHeHHe rapMoHnYecKkux koneOanuil. [IpeBpaienue snepruu npu
rapMOHHYECKHUX KOJIEOaHUSX.

KonebarenbHblil KOHTYp. CBOOOAHBIE 2JIEKTPOMArHuTHbIE KOJeOaHus B
UJeaIbHOM K0JIeOaTeIbHOM KOHTYpe. AHAIOTUs MEX/ly MEXaHUYECKUMHU
U 3JICKTPOMAarHUTHBIMU KosiebanusimMu. @opmyna ToMcoHa. 3akoH
COXPAHEHUS PHEPTUH B UJICATBHOM K0JIe0aTeIbHOM KOHTYPE.
[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeiHyk1eHHbIE
MexaHuuyeckue kosnebanus. Pesonanc. BoiHykaeHHbIE
3JIeKTpOMarHuTHbIe KojeOanus. [lepemennslii Tok. CHHyCOUIaTbHBIN
[IEPEMEHHBII TOK. MOILIHOCTh NEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JeCTBYIOIEe 3HAUCHHE CHIIBI TOKA U HanpspkeHus. Tpancdopmarop.
[Ipoun3BocTBO, Nepeada U MOTpedIIeHNE EKTPUIECKON IHEPTHH.
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJCTBE IEKTpodHepruu. KynpTypa
MCIIOJIb30BAaHUs JIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue:
ANEKTPUYECKUI 3BOHOK, F€HEPAaTOp NEPEMEHHOT0 TOKa, JIMHUU
JJIEKTponepeaay.

Hemoncmpayuu

1. UccnenoBanue napaMeTpoB KosieOaTeabHON CUCTEMBI (ITPYKUHHBIH
WM MaTeMaTU4YeCKUI MasTHUK).

2. HaGnroeHue 3aTyXaronmx Koiebanui.

3. UccnenoBaHuie CBONCTB BBIHYK/IEHHBIX KOJIeOaHUH.

4. HabmroieHue pe3oHaHca.

5. CBOOOIHBIC SJIEKTPOMArHUTHBIE KOJICOaHUsI.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMS.

["apmonnueckue konebanusi. Kunemarnueckoe 1 TuHaAMUUECKOE
onucaHue. JHEPreTHUecKoe onucanre (3aKoH COXpaHEeHUs
MEXaHUYECKOM sHeprun). BeIBoA TMHAMUYECKOTO OMUCAHUS
TAPMOHHYECKUX KOJICOAHWH U3 X YHEPTETUUYCCKOTO U KHHEMATHIECKOTO
OTHMCaHUA.

Ammuntyna u ¢aza konedanuii. CBsi3b aMIUIMTY 1Bl KOJICOaHUN
MCXOJHOW BEJIMYMHBI C aMIUIUTYAaMH KoJieOaHui e€ CKOpOCTH U
YCKOPEHUSI.

[Tepuon u yacrota xonebanwmii. [lepro Mansix cBOOOAHBIX KOeOaHU
MaTeMaTHYECKOTo MasTHHUKA. [leprno cBOOOAHBIX KoJeOaHui
MPYXKUHHOTO MasiTHUKA.

[TonsiTre 0 3aTyXaroNMX KoyeOaHUsIX. BEIHYKICHHBIC KOJICOaHMSI.
Pe3onanc. PesonancHas kpuBasi. BiusiHue 3aTyxaHus Ha BU
PE30HAaHCHOM KPUBOW. ABTOKOICOaHMS

Texnuueckue ycmpoticmea u mexHoaio2uyecKue npoyeccsbl: METPOHOM,
4achl, Ka4ell, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.
Hemoncmpayuu

1. 3amuch KonedaTeabHOI0 ABUKEHUS.

2. Habnmroienne He3aBUCUMOCTH TIEPHOIa MaJIbIX KOJIeOaHHii rpy3a Ha
HUTH OT aMILUTATYTbI.

3. UccnenoBanue 3aTyXamIux KoIeOaHWi U 3aBUCUMOCTH MepHoja
CBOOOJTHBIX KOJICOAHUW OT COMTPOTHBIICHHUS.

4. UccnenoBanue KoyiebaHmii rpy3a Ha MAaCCHBHOU MIPYKUHE C LETHIO
(GhopMUPOBAHHUS MTPEICTABICHUH 00 UICATEHON MOJICITN TIPYKHUHHOTO
MasiTHUKA.

5. 3aKOH COXpaHEHHUsI SHEPTUU MpU KoseOaHUsIX rpy3a Ha Mpy>KUHE.




6. OcunsorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT
BPEMEHHU) JUIs JIEKTPOMArHUTHBIX KOJICOAHUH.

7. Pe3oHaHC IpH MOCIEN0BATEILHOM COCIMHEHUH PE3UCTOPA, KaTyIIKU
MHAYKTUBHOCTH U KOHJICHCATOpA.

8. Mozenb TMHUM 3J1EKTpoIepeaayn.

Yuenuueckuii 3xcnepumenm, nabopamopmusvie padomot

1. UccnenoBanue 3aBUCUMOCTH MEPHUO/Ia MAJIBIX KoJieOaHHi rpy3a Ha
HUTH OT JUIMHBI HUTU M MAacchl rpy3a.

2. UccnenoBanue nepeMeHHOro TOKa B LIEMH U3 MOCJIEI0BATEIBHO
COEMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpa.

6. MccnenoBaHue BBIHYKICHHBIX KOJICOAHUIA.

7. HabGnronenune pe3oHaHca.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, nPAKMUKym
1. U3mepenue neproa CBOOOIHBIX KOJIeOaHUH HUTSHOTO

U TIPY>KHHHOTO MasiTHUKOB.

2. V3ydeHne 3aKOHOB JABHKEHUS Teja B XO/€ KOJIeOaHUN HA yIIPYroM
ToJIBECE.

3. 3yuenune nBMKEHUS HUTSHOTO MasTHUKA.

4. IlpeoOpa3oBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

5. UccnenoBanue yObIBaHUS aMIUTATYABI 3aTyXaONIUX KOJIeOaHU

6. McciienoBanue BbIHYKICHHbBIX KOJCOAHUH.

Tema 2. DnektpomarHuTHbie KosneOanus (15 1)

Konebatenbubiit KOHTYP. CBOOOIHBIC AIIEKTPOMArHUTHBIC KOIeOaHUs

B UIeaIbHOM KoJsiebaTenbHoM KoHType. Popmyna Tomcona. CBs3b
aMIUIMTYAbI 3apsiia KOHJEHCATOpa C aMILUIUTY 101 CUJIbI TOKA B
K0JIe0aTeIbHOM KOHTYpE. 3aKOH COXPaHEHUs SHEPTUU B UJI€AJIbHOM
K0JIe0aTeIbHOM KOHTYpE. 3aTyXaloIne 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.
BbIHyX1eHHBIE 3]IEKTPOMAarHUTHbIE KOJICOaHUsI.

ITepemenHbIi TOK. MOIIIHOCTH IEPEMEHHOI0 TOKA. AMIUIMTYAHOE

U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSDKEHUS NPU PA3INYHON
(dbopMe 3aBUCHMOCTH NTEPEMEHHOIO TOKA OT BPEMEHH.

Cunycoudanvnuviii nepemennulii mok. Pezucmop, konoencamop u
Kamywxa uHOYKMUGHOCMU 8 Yenu CUHYCOUOAIbHO20 NePeMeHH020 MOKA.
Pezonanc mokog. Pesonanc nHanpsasicenui.

WneanpHbiil Tpancgopmatop. [IpousBoactso, nepenada u norpediieHne
AIIEKTPUYECKON IHEPTUH.

DKOJIOTUYECKUE PUCKU IIPU MTPOU3BOJICTBE deKTposHepruu. KynpTypa
WCII0JIb30BaHUs IEKTPOIHEPTUU B ITOBCEIHEBHOM JKU3HH.

Texnuueckue ycmpoucmea u mexHoi02u4ecKue npoyeccyi:
IIEKTPUYECKUI 3BOHOK, FEHEPATOP IIEPEMEHHOr0 TOKA, JINHUU
AJIEKTpoIIepesay.

Hemoncmpayuu

1. CBo6oHbBIE AJIEKTPOMATHUTHBIE KOJIEOaHUsI.




2. 3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTH
1 EMKOCTH KOHTYpa.

3. OcunanorpaMMsl JIEKTPOMArHUTHBIX KOJICOAHUH.

4. I'enepaTtop He3aTyXaIOUIUX ANEKTPOMArHUTHBIX KOJICOaHH.

5. Mojenp 31eKTpOMarHuTHOTO reHepaTopa.

6. BeiHyKieHHbIEe CHHYCOMIaTbHbIE KOJIeOaHUsI.

7. Pe3ucrop, Karymka HHAYKTUBHOCTU U KOHJIEHCATOP B LIENIH
MEPEMEHHOT0 TOKA.

8. Pe3oHaHC 1pH Mocie10BaTeIbHOM COEIMHEHNN PE3UCTOPA, KAaTYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

9. YcTpoiicTBO M NpUHIUN A€HCTBUA TpaHcpopmaropa.

10. Moaenb TUHUM JICKTPONIEPEIaUuH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmuxkym
1. U3yuenue mpancghopmamopa.

2. Hccnedosanue nepemenHo20 moka uepes nocied08amenbHo
COeOUHEHHbIE KOHOEHCamop, KAmywKy U pe3ucmop.

3. Habnrooenue 31eKmpomMacHumuo20 pe3oHancd.

4. Hccnedosanue pabomul UCMOYHUKOS8 C8eMA 8 Yenu NepemMerHo20
MoKa.

Tema 3. Mexanuueckue U 3JIeKTPOMarHUTHBIE BOJHEI (4 1)

Tema 3. MexaHnnueckue U JIeKTpoMarHuTHbIE BOJIHEI (10 )

MexaHnnueckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. Cxkopoctsb
pacrpocTpaHeHus U JUIMHA BOJIHEL. [lonepeynsie U POAOIbHBIE BOJIHBI.
WuTtepdepennus u nudpaxius MexaHndeckux BoiH. 3ByK. CKOpOCTh
3ByKa. [ pomkocTh 3ByKa. Boicota Tona. TemOp 3ByKa.
DNeKTPOMarHUTHHIE BOJHBI. Y CIIOBUS U3TYUYEHHS 3JIEKTPOMAarHUTHBIX
BOJIH. B3anmuas opueHTtanus BeKkTopos E, B, v B 3JIeKTpOMarHuTHon
BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HUE, MPEIOMIICHHE,
noJsipusanus, Tudpakuus, uHTepdepeHus.

CKOpOCTB AJIEKTPOMATrHUTHBIX BOJH. [IIKkasia 371eKTpOMAarHUTHBIX BOJIH.
[TpuMeHeHHe >IeKTPOMAarHUTHBIX BOJIH B TeXHUKE U ObITY. IIpuHIHMIBI
pPaguoCBs3M U TeNeBUICHU. Patnonokanus. DIeKTpOMarHuTHOE
3arpsAAI3HEHUE OKPYXKAIOLEH CPEIbI.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: My3blKaJIbHbIe

MexaHnnyeckue BOJIHBI, yCIOBHS UX pacripocTpaHeHus. [lonepeunsie
Y TIPOAOJIbHBIE BOJIHEL. [lepros, ckopocTs pacipocTpaHEHMsI U JUIMHA
BoJIHBI. CBOMCTBA MEXaHUUECKUX BOJIH: OTPaKEHUE, IPEIOMIICHHE,
uHTephepeHIMs U AUudpaKIys.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
[ITymoBOe 3arpsA3HEHNE OKPYIKAIOLIEH cpebl. DNEKTPOMarHUTHbIE
BOJIHBI. Y CJIOBHSI U3JIy4€HUS JIEKTPOMAarHUTHBIX BOJH. B3anMuas
OpHUEHTAIMs BEKTOPOB B 2JIEKTPOMarHUTHOM BoJsiHE. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IPETIOMIIEHHUE, MOJISIPU3aLIUs,
uHTepdepeniys u audpaxmus. [llkana 3eKTpoOMarHUTHBIX BOJIH.
[TprMeHeHne JIeKTPOMAarHuTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIHIIBI
panuoCBA3M U TeNeBUIeHUA. Pagnonokanys. DIeKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOLIEH CpeJIbl




HHCTPYMCHTBI, YJIBTPAa3BYKOBAad JUArHOCTHKA B TCXHUKC U MCIUIIUHC,
panap, paaIuonpuéMHHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neusb.
Jemoncmpayuu

1. OOpa3oBaHKe U pacpoOCTpaHEHUE MTONEPEUHBIX B MPOAOIbHBIX
BOJIH.

2. KoneGuromeecs Ten0 Kak HCTOYHHUK 3BYKa.

3. HabmroieHue oTpaskeHus ¥ MPEJIOMIICHHSI MEXaHUYECKIX BOJIH.

4. Habmonenune uarepdepeHinu v qudpakiini MEXaHUYECKUX BOJIH.
5. 3ByKOBOI pe30HAHC.

6. HaGmroienne cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M
M 9aCTOTOH KOJICOAHM.

7. UccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPayKEHUE,
MpeJIOMIICHHUE, TONIpU3anus, TM(HpaKIys, HTHTEPPEPEHIIHS.

Texnuueckue ycmpoticmea u npaxkmuyeckoe npumeHenue: My3blKaJbHble
WHCTPYMEHTHI, pajiap, paJuonpuéMHIK, TEIEBU30pP, aHTCHHA, Tee]oH,
CBUY neub, yibTpa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEIUIIUHE.
Hemoncmpayuu

. O6pa3zoBaHue U PACIPOCTPAHCHUE TTOTIEPEYHBIX U TPOJOIBHBIX BOJIH.
. Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

. 3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

. Habmroienue otpaskeHus U IpeaoMIIeHUs] MEXaHUYECKIX BOJIH.

. Habmonenue naTepdepeHnnu u Audpakinn MEXaHHIECKUX BOJTH.

. AKyCTHYECKHIA pe30HaHC.

. CBoiicTBa yJIbTpa3ByKa U €ro MPUMEHEHHUE.

. Habnroienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILITUTY/I0M
¥ YaCTOTOM KOJICOaHUIA.

9. UccnenoBaHue CBONCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpasKEHUE,
IpeIOMIICHUE, TTOJSIpU3aNns, TUPpaKIusi, THTEp(epeHITs.

10. OGHapyxeHne UHPPAKPaCHOTO U YyIbTPAPHOIETOBOTO U3TYUCHHI.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmuxkym
1. 3y4yeHue nmapamMeTpoB 3ByKOBOW BOJIHBI.

2. V3ydenue pacpocTpaHEHUs 3ByKOBBIX BOJIH B 3aMKHYTOM
IIPOCTPAHCTBE.

0N DNk WN—

Tema 4. Ontuka (10 1)

Tema 4. Onrtuka (25 4)

I'eomerprueckas onruka. [IpsmonuHeitHOe paclipocTpaHeHHE CBETa B
oaHopoaHoM cpene. Toueunslid HICTOYHHK cBeTa. JIyd cBera.
Otpaxenue cBera. 3aKOHbI OTpaykeHus cseta. [loctpoenue
N300paXe€HUH B MJIOCKOM 3€pKaJe.

ITpenomienue cBera. 3aKOHbI IPETOMIICHHS CBeTa. AOCOIOTHBIN
noKasareib npenomienus. [lonHoe BHyTpeHHEe OTpakeHHUE.
[IpenenbHbIi Yol HOJHOTO BHYTPEHHETO OTPAXKECHMUSL.

Hucnepcus ceera. Cnoxxubli cocTaB 6emoro ceera. [[Ber. Cobuparomue
U pacceuBarolue JuH3bl. ToHkas nuH3a. POKYyCHOE pacCTOSHUE U
ONTHUYECKasi chiia TOHKOU JTuH3bL. [locTpoeHne nzobpaxenuii B
COOMpAIOIIMX U PacCeHBAIOIUX JHH3aX. PopMysa TOHKOH JIMH3BI.

ITpsimonuHEIHOE pacpocTpaHEHHE CBETa B OJHOPOAHOM cpene. JIyy
cBeta. TouyeuHblli UCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI
oTpakeHus cBeta. [locTpoeHne n300pakeHuit B INIOCKOM 3epKalie.
Codepuueckue 3epkana. [Ipenomienue cBera. 3aKOHBI MPETOMIICHUS
cBeTa. AOCOMIOTHBIN TIOKa3aTeNb npeaoMieHus. OmuocumenbHulii
nokasamenv npenomaenus. Ilocmosncmeo wacmomvl ceema u
coomHoulenue OIUH 8OJIH NpU nepexooe MOHOXPOMAMULECKo20 ceema
yepes epanuyy pazoeia 08yX ONMU4ecKuUx cpeo.

Xoo nyueti 6 npuzme. lucnepcus ceta. CIoKHBIN cocTaB 0€70ro CBeTa.
I{Ber. [lonHOe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroma noiHoro
BHYTpeHHero otpaxxkeHus. Codbuparowjue u pacceugarowjue IuH3bl.
Tonkas nuH3a. POKYCHOE pacCTOSIHUE M ONTHYECKAsi CUJIA TOHKOU




YBenuuenue, naacmoe JMH30U. [Ipenenst npuMeHuMoCcTi
TrE€OMETPUUYECKOHN ONTUKH.

BonnoBas ontuka. MHTepdepenius cBeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HaOMIOEHU MAaKCUMYMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
UCTOYHUKOB. Jludpakuus ceera. JudppakunonHas pemerka.
YcnoBue HaOMIOACHNUS TTIABHBIX MAaKCUMYMOB IPH MaICHUU
MOHOXPOMAaTHYECKOI'O CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: 04Ky, JIyTa,
¢doroamnmapar, MPOSKIMOHHBINA anmapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAs ONTHKA, JU(PPaKIMOHHAS PEIIETKA, OJIIPOU.
Hemoncmpayuu

1. IIpssmonuHEtHOE pacpoCTpaHEHHUE, OTPAKEHUE U NIPETIOMIICHHE
cBeTa. Onrudyeckue npudopkl.

. IlomHOE BHyTpeHHEE oTpaxkeHue. MoJienb cBeToBoa.

. UccrnienoBanue cBOMCTB N300pakKeHUN B JIMH3AX.

. Monenu MUKpoCKoIa, TEIECKOIa.

. HaGnronenue nnTepdepeHum ceta.

. HaOmronenue nudpakuuu ceera.

. HaGnronenue aucnepcuu certa.

. IlommydeHune ciekTpa ¢ TOMOLIbIO IIPU3MBI.

. [Tonyuyenue cnexkTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

10. HabnroieHre nossipu3aiy cBeTa.

Yuenuueckuit sxcnepumenm, nabopamopuuie pabomoi

1. I3mepenue nokasaresis NpeaoMIICHHs CTEKIIA.

2. UccnenoBaHue CBOWCTB M300paKeHUH B JIMH3AX.

3. Habmroienue nucnepcuu cBera.

O 03N N B~ W

JMH3BL. 3asucumocms QOKYCHO20 pacCmosHUs MOHKOU chepuieckol
JIUH3bL OM €€ 2eoMempuu U OMHOCUMENTbHO20 NOKA3AMens NPEeIOMIEeHUSL.
@opMyia TOHKOU JIMH3bI. Y BEIIMYECHHE, 1aBAEMOE JTMH30M.

Xoo nyua, npoweduie2o n1uH3y N0O NPOUZBOTILHBIM V2IIOM K €€ 2l1A8HO
onmuueckou ocu. [locmpoenue uzobpasxceHuti moyku u Ompe3Ka npamou
8 CODUpaWUX U pacceu8arujux JTUH3ax U UX CUCMeMax.

Onmuyeckue npubopwl. Pazpewarowas cnocobnocms. 1naz kax
onmuueckas cucmemd.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Untepdepenius cBera. KorepeHTHbIE HCTOUYHUKH.
YcnoBus HaOJIIOICHUSI MAKCHMYMOB 1 MUHUMYMOB B
UHTEp(PEPEHIIMOHHOM KapTHHE OT ABYX KOT€PEHTHBIX HCTOUYHUKOB.
[TpuMepbl KITaCCHUECKUX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxus ceeta. AudpakiuronHas pemérka. Y caoBre HaOI01eHUs
IJIABHBIX MAaKCHMYMOB IIpH a/IeHUM MOHOXPOMATUYECKOT0 CBETA Ha
TUGPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera

Texnuueckue ycmpoucmea u mexHonro2uieckue npoyeccyl: 04Ky, JIyna,
nepuckor, (GoToanmapar, MUKPOCKOI, TPOEKIIMOHHBIN arnmapar,
MPOCBETJICHUE ONTHUKH, BOJOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.
Hemoncmpayuu

1. 3aKoHBI OTpakeHUs CBETA.

2. UccnenoBanue npenoMieHHsl CBETa.

3. HaGmroieHue MoJHOro BHYTPEHHET 0 OTpaXeHus. Moieb CBETOBOA.
4. UccnenoBaHue X0/1a CBETOBBIX IMYYKOB UYepe3 MIOCKONapaiieIbHYIO
IUIACTUHY U MIPU3MY.

5. UccrnenoBanue CBOMCTB N300pakeHU B JTMH3aX.

6. Moaenu MUKpOCKOMa, TEJIECKOIa.

7. HaGmroienue nHTepepeHIuy CBeTa.

8. HaOmroqeHne 11BETOB TOHKUX INIEHOK.

9. HaGmroienue qudpakiuy cBera.

10. M3yuenue nudpakiinOHHON PEIIETKH.

11. Habmronenue audpakiimOHHOTO CIIEKTpA.




12. HabnroneHne qUCTiepCHu CBETA.

13. HaGnroaeHue noysipyu3aiiy CBeTa.

14. [IpumeHeHre MOISPOHUIOB JUTS U3YUYEHUS MEXaHUYECKIX
HanpsHKeHUH

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym
1. 3mepenue nokaszaresns IpeJoMIICHHUs CTEKIIa.

2. UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS OT BEIIECTBA
(Ha mpUMepe KUIKUX JIHH3).

3. 3mepenue (hOKYyCHOTO PacCTOSIHUSL PACCEHBAIOIIUX JIMH3.

4. ITony4yenue n300paxxeHs! B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BIL.
5. [Momyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

6. KoncTpynpoBanue TenecCKOMMUECKUX CHCTEM.

7. HabGmronenune nudpakunu, nHTepGEpeHIIuN U TOISPU3aIliH CBETA.
8. M3yuenue noasipusaly CBeTa, OTPaAKEHHOTO OT TOBEPXHOCTH
JUDJIEKTPUKA.

9. U3zyuenue unTepdepeHInm 1a3epHoro u3IyuyeHus Ha IByX LIEIsX.
10. HabGnronenue qucnepeuu.

11. Habnronenue u uccienoBanue qudpakiuOHHOTO CIIEKTPa.

12. VI3mepeHue JIMHbI CBETOBOI BOJIHBI.

13. [TomyueHue crekTpa U3JIy4E€HUs] CBETOIMO/IA TP MTOMOIIN
JUGPaKIMOHHON PEeHIETKH.

PA3JIEJ 6. OCHOBBI CITELIAJILHON TEOPUU
OTHOCUTEJILHOCTH (4 1)

PA3/IEJI 6. OCHOBBI CITELIMAJILHOM TEOPUU
OTHOCHUTEJILHOCTH
(10 )

Tewma 1. OcuoBbl CTO (4 1)

Tema 1. Ocroer CTO (10 )

I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel
CIELMAaTIbHON TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOLYJIS
CKOPOCTH CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DHHIITEHHA
OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU 1
COKpAILICHUE JIJIUHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PENSATUBUCTCKON YaCTHUIIBI.
DHeprus nokost

I'paHHLIBI TPUMEHUMOCTH KIACCUYECKOM MeXaHUKU. [TocTynaTel
CIIEUAJILHON TEOPUU OTHOCHUTEIILHOCTH.
[TpocTtpancTBeHHO-BpeMeHHOM nHTepBall. [IpeobpazoBanus JlopeHua.
VYcenosue npuanHHOCTA. OTHOCUTENBHOCTD OHOBPEMEHHOCTH.
3ameyIeHHe BpEMEHH U COKPAILEHUE JAJIUHBL.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENSATUBUCTCKOMN YaCTHIIBI.
OHeprus nokost




Texnuueckue ycmpoiicmea u mexHoi02uuecKue npoyeccyl: CIyTHUKOBBIE
NPUEMHUKY, YCKOPUTEIH 3aPSDKEHHBIX YacTHII.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM
OnpezeneHre UMITYJIbCa U SHEPTHH PEISATHBUCTCKUX YacTHIL (110
dororpadusM TpPEeKOB 3apsHKEHHBIX YACTHUIl B MATHUTHOM I10JIE).

PA3JIEJI 7. KBAHTOBAS ®U3UKA (16 u)

PA3JIEJI 7. KBAHTOBAS ®U3UKA (40 1)

Tema 1. DyieMeHThI KBAaHTOBOM ONTUKH (6 1)

Tema 1. KopnyckysisipHo — BoaaHOBOM ayanusM (15 9)

®dotonbl. opmyna [Tnanka cBsi3u SHEpruM GOTOHA C €TI0 YaCTOTOM.
DHeprust 1 UMITyJIbC GOTOHA

OtkpeiTue u uccnenoBanue Gorodddekra. OnbiTel A. I'. CTonerosa.
3akonbl porodddekra. YpaBHenue DiHmTeHa 11 hoTodrddekra.
«Kpacnas rpanuna» portosrddexra. laBnenue cera. Onbitol [1. H.
JleGeneBa. XuMu4eckoe ICHCTBHE CBETA.

Texuuueckue ycmpoticmea u npakmuyeckoe npumerenue: GOTodIeMeHT,
¢doronaTunK, CoTHEYHAs OaTtapesi, CBETOAUO/I.

emoncmpayuu

1. ®otoaddekT Ha yCTaHOBKE C IIMHKOBOM TUTACTHHOM.

2. UccnenoBanue 3aKk0HOB BHEIIHETO (hoTod(PdeKTa.

3. Ceeroauos.

4. ConneuHnas Oarapes.

PaBHOBecHOE TeIIOBOE U3IIyYeHHE (M3TyUeHHE aOCOIOTHO YEPHOTO
tena). 3akoH cMmenieHus Buna. ['unore3a M. I1nanka o kBaHTax.
dotonbl. DHEprus u ummyiasc hotora. Dotodrddexrt. OnpiTe A. I
CroneroBa. 3akoHbl poTodddekra. YpaBHeHHEe DUHIITESHHA [
dotoarddekra. «KpacHas rpanuna» pororddexra. JlaBnenue ceera (B
Y4aCTHOCTH, JJaBJICHUE CBETa Ha a0COIIOTHO MOTJIOMIAIOIIYIO U
a0CoMIOTHO OoTpaxarollyto nmoBepxHoctsb). OnbiTel [1. H. JIeOenena.
BousiHoBbIE cBOicTBA yacTull. Bonuel ae bpoitns. JlyinHa BoIHBI 1€
Bpoiins u pazmepsl 00J1aCTH JTOKAIU3AIMH JBUKYIICHCS YaCTHIIBL.
KoprmyckymsipHo-BosTHOBO# yanu3m. [udpakius 3JeKTpOHOB Ha
kpuctaimax. Crnenuduka n3mepenuit B MUKpoMupe. COOTHOIICHUS
HeonpeaenénHocrel ['elizenbepra
Texnuueckue ycmpoticmea u mexHonio2uyecKue npoyeccyl: ClIeKTPOMETP,
¢doTosnemMeHT, poToIaATUHK, TYHHEIBHBIH MUKPOCKOTI, COJTHEYHAS
Oarapesi, CBETOAUO.
Hemoncmpayuu
1. ®otosddekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.
2. HWccnenoBanue 3akoHOB BHeIIHETro0 (GoTodddekra.
3. HccnenoBaHue 3aBUCUMOCTH COMTPOTUBIICHHS MTOTYTPOBOAHUKOB
OT OCBEILIEHHOCTH.
4. Caeroauon.
5. Conneunas Garapesi.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuKkym
1. UccnenoBanue hoTopesucropa.
2. Usmepenue nocrostHHoM [11anka Ha OCHOBE UCCIIEIOBAHHUS
doTtorddekra.




3. I/ICCJIGIIOBaHI/Ie 3aBUCHUMOCTHU CUJIBI TOKA YCPE3 CBCTOAUOL OT
HaIpsoKCHUS.

Tewma 2. Ctpoenue atoma (4 4)

Tema 2. ®usuka aroma (10 u)

Mopenb aroma Tomcona. OnbiTel Pezepdopia mo paccessHuiO o-9acTHIl.
[TImanerapnas mogens aroma. [locrynater bopa.

Wznyuenue u nornoiieHue GoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO
YPOBHS SHEPruM Ha Apyroi. Buasl cnextpoB. CriekTp ypOBHEN SHEPrUU
aToma BOJIOPOJa.

BousiHoBbI€ cBoOMicTBa yacTull. Bonubl ne bpoinsa. KopryckyiisipHo-
BOJIHOBOM JTyaJIM3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyUYeHUE

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeneHue: CrieKTpaibHbIN
aHaJIn3 (COEKTPOCKOIN), JIa3ep, KBAHTOBbII KOMIIbIOTEP.
emoncmpayuu

1. Monens onbita Pesepdopna.

2. Onpenenenue JUIMHBI BOJHBI J1a3epa.

3. HaGmroieHue TMHEWYAThIX CIIEKTPOB U3ITYUYCHUSI.

4. Jlazep.

Yuenuueckuii sxcnepumenm, nadbopamopnsvie padomot

1. HaOxiroieHue TMHEHYaToro CuekTpa.

OnBITHI 110 UCCIEIOBAHNIO CTpOeHUd aroMa. [ lnanerapuas moaens
atoma Pesepdopna.

[Tocrynatel bopa. M3nydyenue u nornomienne GOTOHOB MpU MEPEXoie
aToOMa C OJJTHOTO YPOBHS SHEPTUU HA JPYIOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0OpOJa.
CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue ceera. Jlazep

Texnuueckue ycmpoucmea u mexHoa02u4eckKue npoyeccyi:
CHEKTpaJIbHBIN aHaIu3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIM KOMITIBIOTED.
Hemoncmpayuu

1. Mogenb onbiTa Pezepdopaa.

2. Habnroienue uHeHYaTbIX CEeKTPOB.

3. YcTpoiicTBO U AelicTBHE CUETUYMKA HOHU3UPYIOIIMX YaCTHULL.

4. OnpeneneHue JJIMHBI BOJIHBI J1a3€PHOTO U3IYyUEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomut, npakmuxkym
1. HaGmroenre TuHEeRYaToro CreKTpa.

2. UccnenoBaHue crieKTpa pa3peKeHHOro aTOMapHOTo BOJOPOia

U U3MepeHue nocTosiHHoi Punbepra.

Tewma 3. ®u3nKa aTOMHOTO SJIpa U 3JIeMEHTapHBIX YacTull (6 1)

Tema 3. ®u3nka aTOMHOTO si/ipa ¥ 3J€eMeHTapHbIX yacTull (15 9)

DKCIEPUMEHTHI, JOKA3BIBAIOIINE CIOKHOCTb CTPOCHUS sSApa. OTKpbITHE
pagnoaktTuBHOCTU. OMBITH Pe3epdopaa o onpeaeneHno cocraBa
paanoakTuBHOTO M3My4yeHus. CBolicTBa anbda-, 6era-, raMmma-
U3ITy4EHUSI.

Biustnue pagnoakTHBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA
u HerTpoHa. Hykmonnast Mmosens snpa [ elizenoepra—ILlBanenko. 3apsn
anpa. MaccoBoe uucio sapa. Mzotomnsl. Anbha-pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. 'amma-u3nydeHue. 3aKoH paiiOaKTUBHOTO
pacmana. JHeprus CBSA3H HYKJIOHOB B sifipe. SnepHbie cuibl. Jedekt
Macchl sapa. SAaepHsie peakuuu. Jlesenue u cuates saep. SaepHbii
peaktop. Tepmosinepusiii cuaTe3. [IpodaemMbl U IEPCIEKTUBHI SAEPHOM
SHEPreTHKU. DKOJIOTHYECKUE aCTIeKThl SAEPHON SHEPreTHKH.

Hyxnonnas mozens siipa ['eiizen6epra—IUlBanenko. 3apsia sapa.
Maccosoe uncio sapa. M3oronsl.

PagnoakTuBHOCTH. Anbda-pacnan. DIeKTPOHHBINA U TO3UTPOHHBIH OeTa-
pacnan.

["amma-uznyuenue. 3aKOH paJuoaKTUBHOIO pacnaja. PaxnoakTuBHble
M30TOIbI B pupoje. CBoWMCTBa HOHU3UPYIOLIETO U3TydeHus. BiusHue
PaMOoaKTHBHOCTHU Ha *HBbIE OpraHu3Mbl. EcTecTBeHHBIN (OH
n3iydeHus. Jlozumerpus. DHeprus CBsI3U HYKIIOHOB B siipe. SnepHble
cuibl. Jleekt maccol aapa. SnepHsle peakiuu. JleeHne U CUHTE3 siIep.
Snepusbie peaktopsl. [IpobieMbl ynpaBisieMoro TepMosIEpHOTO
CUHTE3a. DKOJIOTMUECKNE aCIEKThl Pa3BUTHUS SAEPHON SHEPTETUKH.




OneMeHTapHbIe YacTHIIbl. OTKPBITHE MO3UTPOHA. MeTO bl HAOII0IeHUS
U PerucTpaluy 31eMeHTapHbIX yacTull. OyHJaMeHTalIbHbIE
B3auMoJIeiicTBH. ENMHCTBO (U3MUECKOi KapTHHBI MUPa

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHnerue: 103UMeTp,
kaMmepa BunbcoHa, sinepHblil peakTop, aroMHast Oomoa.
Hemoncmpayuu

1. CuéTuMK MOHU3HUPYIOIIMX YaCTHULL.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot

1. UccnenoBanue TpeKoB YacTHIl (10 TOTOBBIM oTorpadusm).

MeToapl perucTpaluy U UCCIEA0BaHNS AIEMEHTAPHBIX YACTHII.
@yH/1aMEHTAJIbHBIE B3aUMOICUCTBUS. bapruOHbBI, ME30HBI U JIEITOHBI.
[TpencraBnenue o CrtannapTHoil Mojenu. KBapk-rimtooHHas Mozienb
anpoHoB. Pu3uka 3a npeaenamu CtangapTHor Mojenu. TéMHas
Mmatepus U TéMHas sHeprus. EquacTBO prisnyeckoit KapTHHBI MHpa.
Texnuueckue ycmpoucmea u mexHoao2udeckue npoyeccyl: 103UMeTp,
Kamepa BuiibCoHa, siiepHBIA peakTop, TEPMOSACPHBINA PEAKTOP, AaTOMHAs
O6omM0Oa, MarHUTHO-PE30HAaHCHAs TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym

1. UccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (GoTorpadusim).

2. UccnenoBanue paauoakTUBHOIO (POHA C UCIIOJIB30BAaHUEM JI03UMETPA.
3. Mzyuenue norsiouieHus 0eTa-uyacTUI] aAIFOMUHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUWHU 11 ACTPODPU3UKU (8 1)

PA3JIEJI 8. QJIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU (14 1)

Tema 1. DnemenTsl actpodusuku (8 u )

Tema 1. DOnements! actpodusuku (14 1)

Oransl pa3BuTus acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHUECKOE
3HaueHue actpoHoMun. Bun 38é3aHoro neba. Co3pe3ausi, spKue 3BE3bI,
IUTAHETHI, UX BUAUMOE JiBHkeHue. ConHeuHas cuctema. ConHie.
Conneunas aktuBHOCTb. MicTounuk sHeprun CosHua U 3BE€311. 3BE3/bI,
MX OCHOBHBIE XapaKTEPUCTHUKU. J[Marpamma «CeKTpalbHbIA KJIacc —
CBETUMOCTb». 3BE3/IbI INIABHOM IOCIIEN0BATENIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JUIS 3BE3]T TJIABHOU ITOCJIEI0BATEIbHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHBIE IPEICTABICHUS O
MPOUCXOKACHUH U 3BoJforrK COJIHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3]I.
Mneunsiii [1yTe — Hama ['anaktuka. [lonoxenue u npmxenue CosHia
B ['anakTtuke. Tunel ranaktuk. Paguoraiaktuku u kBazapsl. YEpHbIE
IBIPBI B i7pax ranakTuk. Beenennas. Pacmmpenune Beenennoit. 3akoH
Xab06mna. Pa3zderanue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe
usny4yeHue. MacmrabHast cTpykrypa BeenenHoil. MeraranakTuka.
Hepewménnsie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue naoniooenun

1. HabGmroienrst HEBOOPY>KEHHBIM TJIa30M C UCTIOIB30BAHHEM
KOMIIBIOTEPHBIX MPUIIOKEHUM JIUIs1 ONIPEIETICHUS TT0JI0KEHUS

HeOeCHbIX 00bEKTOB HAa KOHKPETHYIO AAaTy: OCHOBHBIE CO3BE3/IUs

Ortanbl pa3BUTUs acTpoHoMUH. [IpukinagHoe 1 MUPOBO33pEHUYECKOE
3Ha4YeHue acTpoHOMuUH. [IpuMEeHUMOCTb 3aKOHOB (PU3MKH JIs
00BsICHEHUS IPUPO/Ibl KOCMUYECKUX O0OBEKTOB.

MeToapl aCTpOHOMHUYECKUX HccaenoBaHni. COBPEMEHHBIE OIITUYECKHE
TEJIECKOIIBI, PaIMOTEIECKOIBI, BHEATMOC(HEpHAs aCTPOHOMHSL.

Bup 3Bé3aH0r0 HebGa. Co3Be3aus, spKue 3BE3/bI, IUTAHETHI, UX BUIUMOE
JBUKECHHE.

ConneuHas cucrema.

Connue. Conneynas aktTuBHOCTb. MicTounuk sneprun CosHIa U 3BE37.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMMa «CIIeKTpaibHbIN
KJIACC —CBETUMOCTB». 3BE3/IbI INIABHOM MOCIE10BATEILHOCTH.
3aBHCHMOCTB «Macca —CBETUMOCTb) JJIs 3BE3]1 INIABHOM
nocieaoBarenbHOCTH. BHyTpeHHee cTpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOXKIEHUH U 3BoonK CoHIa U 3BE3. DTalbl
JKU3HU 3BE3]I.

Mneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u npmxenne CoyHLa
B ['anakTtuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHbIE
JBIPBI B iApax rajnakTuk. Beenennas. Pacmmpenue Beenennoit. 3akoH
Xabb6sa. Pazberanue ranaktuk. Teopust bosabioro B3pbiBa. PenukroBoe




CeBepHOro noxymapus u sipkue 3BE3/IbI.
2. Habmonenus B Teneckon JlyHsl, manet, Miegnoro Ilytu.

u3nydeHue. MacmrabHast ctpykrypa Beenennoil. MeraranakTuka.
Hepeménnsie mpo0aeMbl aCTpOHOMHUHT

Yuenuueckue naonrooenusn:

1. HaGmonenus 38E€31HOTO HeOa HEBOOPYKEHHBIM TJ1a30M

C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX MPHIIOKEHUH I OIIpeieNICHUs
MTOJIOXKEHUST HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOro MOMYLIAPHUS U IPKUE 3BE3/IBI.

2. Habmronenus B Teneckorn JIyHbI, TIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOILICHHUH.

OU3NYECKUM TTIPAKTUKYM (? uacos)

Cnocobul uzmepenus huzuieckux 8eauyul ¢ UCNOIb308aHUEM
AHANI0208bIX U YUPDPOBLIX USMEPUMENbHBIX NPUOOPOS U KOMNBIOMEPHBIX
0amuUKO8bIX CUCTEM.

Abconomusie u omHocumenbHbvle NOSPeUHOCMU UsMepeHUll (PuuULecKux
BENIUYUH.

Oyenka epanuy nocpeutHocmell.

lIposedenue Koceenublix uzmepenuil, Uccied08anHull 3a8UCUMOCmel
Qusuueckux senuyUn, NPOBEPKaA NPeOI0NCEHHbIX 2unomes (8b100p U3
pabom, ONUCAHHBIX 8 MEMAMUYECKUX pazoenax « Yuenuveckui
9KCNnepuMenm, 1ab0pamopHvle pabomol, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHME (3 u)

OBOBHIAIOIIEE ITOBTOPEHME (11 u)

Poinb ¢pu3MKN 1 aCTPOHOMHH B SKOHOMHUYECKON, TEXHOIOTUYECKOH,
COL[MAJIBHOW U 3TUYECKOM c(hepax NesTeIbHOCTH YEI0BEKa; poib U
MECTO (PU3UKU U ACTPOHOMHMH B COBPEMEHHOW HAyYHOH KapTUHE MUDA;
poiib ¢pu3znyecKoil Teopur B GOpMHUPOBAHHUHM MIPEICTABICHUM O
¢du3nyeckoil kapTUHE MUPA, MECTO (PU3UYECKON KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTABICHUI O IpUpoIe

O060011eHNEe U CUCTEMATU3aLUs COIeP)KaHUs pa3/ieNioB Kypca
«Mexanukay, «MonekynspHas pU3uKa U TEPMOJIUHAMUKAY,
«QnexTpoanHamukay, «Konebanus u BoaHbD, « OCHOBBI CIIEIIMATbHON
TEOpUHU OTHOCUTENbHOCTNY, «KBaHTOBas (u3ukay, « IeMeHThI
ACTPOHOMMH U aCTPODUIUKI.

Ponb ¢pusnku u acTpOHOMUYN B SKOHOMUYECKOH, TEXHOJIOTUYECKOH,
COLIMAJIBHOM U 3THYECKOH chepax IesTeNbHOCTH YeJIOBEeKa; poiib U
MeCTO (PU3UKHU ¥ ACTPOHOMHH B COBPEMEHHON HayYHOW KapTUHE MHPA;
3HA4YEeHUE OMHUCATENbHOM, CUCTeMaTU3UPYIOIeH, 00BICHUTENbHOMN 1
porHoctTudeckoi GyHKuui Gpu3nyecKkoil Teopun; poib GU3NIECKOM
TeOpHH B (GOPMUPOBAHUU NIPECTABICHUN O (PU3NUYECKOI KapTHHE MUDA,




MecTO (PU3MUECKON KapTUHBI MUpPA B OOILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI 0 PUPO/Ie

HTorosasi KOHTpOJIbHASA paboTa

HToroBasi KOHTpOJIbHAs paboTa

Pesepn (1 9)

Peseps (0 )

KP=6+1KP=7 KP=7+NKP=8
TemaTtudeckoe IIaHUPOBaHUE Kypca
11 xnacc
Jata Neri/m | bazoBblii ypoBeHb (2 daca) ‘ YryOneHHbIi YPOBEHb (5 4acoB) Neni/mt Jata
DnekrpoauHamuka(npoaokenue) 11/27
MarnutHoe none 6/15
1/1 | B3aumopeicTBrE TOCTOSHHBIX MATHUTOB U 1/1
POBOJTHUKOB ¢ TOKOM. MaruutHoe mnoie. Bekrop
MarHUTHON HHIYKIWU. [IpUHIMI Cynepno3uiiuu
MarHUTHBIX 10JIeH. JINHUM MarHUTHOW MHTYKIIHH.
2/2 | MarauTHO€ 10JIe TIPOBOJIHUKA C TOKOM (IIPSIMOTO 212
NPOBOJTHUKA, KATYIIKUA ¥ KPyroBoro BUTKa). OmbIT
Opcrena. KapTuna TMHUI MAarHUTHOW WHIYKITAW TIOJIS
MOCTOSIHHBIX MarHHUTOB.
OnpedeneHnue ycio8uti NPUMEHUMOCIU MOOeU 3/3
0OHOPOOH020 MACHUMHO20 NOJIAL.
Onpedenenue HanpasieHust UHOYKYUU 4/4
MASHUMHO20 NOJISL RPOBOOHUKA C MOKOM
Maenumnoe none 6 sewecmee. eppomachemuxu, 5/5
napa- u -0uamacHemuKu
3/3 | Cuna Ammepa, e€ HaITpaBJICHUE U MOJTYJIb. 6/6
4/4 | Cuna Jlopenna, € HampaBIeHHE U MOTYJIb. 77
JIBukeHue 3apsHyKEHHOW YacTUIIBI B OJHOPOTHOM
MarHuTHOM noJie. Pabota cumsl Jlopeniia
IIposedenue koceenHbIx uzmepeHull cuivl Amnepa, 8/8
nposedeHue UCCIe008aAHUSA 3A8UCUMOCTEN MEHCOY
QuzuyecKkuMy 8eIULUHAMU U ONBIMNOE HO
npogepKe NpedoNHCEeHHOU 2UNome3vl npu




U3yueHuu Oelicmaus NOCMoAHHO20 MASHUMA HA
PAMKY ¢ MOKOM

ObvsicHenue 0CHOBHBIX NPUHYUNOS OeliCEUs 9/9
MEXHUYECKUX YCMPOUCms
Ipumepol pewrenus 3a0au no meme «Cuna 10/10
Amnepay
5/5 | TexHuveckue yCTpOMCTBA U TEXHOJIOTUYCCKHE 11/11
NPOIIECCHI: TPUMEHEHHE TIOCTOSIHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYyILTUMETD,
ANIEKTPOIBUTATEINb SIKOOU, YCKOpUTEITH
DJIEMEHTAPHBIX YaCTHII
6/6 | JJaboparopHas pabota Nel «Habmronenue aeicTBus 12/12
MarHUTHOTO TIOJIS Ha TOK»
Kontposabhas padora Nel mo teme «MarHuTHOE TOJIe)»
Ipumepwl pewenus 3a0ay no meme «Cuna 13/13
Jlopenya»
Pewenue pacuémuvix 3a0au ¢ 1610 3a0aHHOU U 14/14
HEsI8HO 3A0AHHOU PU3UUECKOU MOOETbIO C
UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hOPMYTL NO
meme «Macnummnoe nozney.
Pewenue xauecmeennvix 3a0ay, mpedyowux 15/15
npumeneHus 3Hanuti no meme «Maenummoe
nozey.
DneKkTpoMarHuTHast MHAYKIus 5/15
7/1 | SIBneHue 3IEKTPOMArHUTHOW UHIYKIIKH. [T0TOK 16/1
BEeKTOpa MarHUTHOM MHAYKIKU. DC MHAYKIHH.
8/2 3aKOH 3JIEKTpOMarHuTHON uHaykiuu dapanes. 17/2
Buxpesoe anekrpuueckoe nozue. Toku Dyko.
OJIC unoyxkyuu 6 npo8oOHUKe, OBUNCYULEMCSL 18/3
NOCMYNAmMenbHO 8 0OHOPOOHOM MASHUMHOM HOJLe.
Ipumepuol pewenus 3a0au no meme «3aKou 19/4

NEKMPOMASHUMHOU UHOVKYUUY




Pewenue pacuémmnuix 3a0au ¢ s61H0 3a0aHHOU U
HEesA8HO 3A0AHHOU (DU3UUECKOU MOOeNbIO C
UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hOPMYL NO
meme « NeKmpOMASHUMHAS UHOYKYUSY.

20/5

9/3 | IpaBuno Jlenna. MuaykruBHocTh. Katyiika 21/6
WHJYKTUBHOCTH B IIETIH IOCTOSIHHOTO TOKA.

10/4 | SIBnenue camounaykuuu. DJIC caMOMHAYKIIUH. 2217
Pewenue kauecmeennwix 3adau, mpedyrowux 23/8
npUMeHeHUs 3HAHUL NO meme
«DNeKMPOMACHUMHASL UHOVKYUSLY.

Aneopumm ucnonvzosanus npasuna Jlenya ons 24/9
onpeoeneHusi HanpasieHust MoKd 6 KOHmype npu

aHanuse epapuueckux u IKCNePUMeHMmMAaIbHbIX

3a0au

Coopra moodenu 21eKmpoMacHUMHO20 25/10
2enepamopa

11/5 | DHeprusi MArHUTHOTO TOJISI KATYIIKH C TOKOM. 26/11

DJIEKTPOMArHUTHOE TOJIe
12/6 | JlabopaTtopHuas pabora Ne2 27/12
«M3ydeHue sIBICHUS SJCKTPOMArHUTHOW WHTYKITHI))
ObvsacHeHue 0CHOBHBIX NPUHYUNOS OeLiCBUs. 28/13
MEXHUYECKUX YCMPOUCME U MEXHON0SUEeCKUX
npoyeccos, maxkux Kak: UHOYKYUOHHASL Neyb,
CONEHOUO, 3aWuma om 21eKmpu3ayuu mei npu
OBUIICEHUU 8 MAZHUMHOM noje 3emu.
Obobwarowe-nosmopumenvroe 3auamue no 29/14
meme « DNeKMmpOMACHUMHAS UHOYKYUS»
Koumponvnas paboma Ne2 no meme 30/15
«OnekmpomazHUmMHAA UHOVKYUSL
Konebanus u Bosub 24/60
Mexanunueckue kosebanus 4/10
13/1 | KonebarensHas cuctema. CBOGOIHBIE KOJIEOAHNUS. 31/1
14/2 | T'apmonunueckue Kosebanus. Kunematndyeckoe u 32/2




JMHAMHYECKOE ONHCAaHUE. DHEPreTUUECKOE
onucaHue (3aKOH COXPAHEHHs] MEXaHUYECKON
SHEPIrUH).

Bo1600 ounamuueckoeo onucanus CaAPMOHUHUECKUX
KONeOaHU U3 ux IHepzcemu4ecKozco u
KUHeMamu4ecKko2o ONUCAHUA.

33/3

Buinyoicoennvie konebanus. Pezonanc.
Pesonancnas kpueas. Bausnue 3amyxanus Ha U0
PEe30HAHCHOU Kpusou. Aemoxoniebanusl.

34/4

Pewenue pacuémuuix 3a0au ¢ 516HO 3a0aHHOU U
HEsI8HO 3A0AHHOU PU3UUECKOU MOOETbIO C
UCNONL308AHUEM OCHOBHBIX 3AKOHO8 U (hOPMYTL RO
meme «Mexanuueckue Ko1eOaHusny.

35/5

15/3

Awmiutyna u asza konedanuii. CBsi3b aMIUIUTY AbI
KoJIeOaHUH MCXOIHOM BEIMYMHBI C AMILTUTYIaMHU
KoJIeOaHui €€ CKOPOCTH U YCKOPCHHSI.

36/6

16/4

[lepuon u yacrora konebanuid. [leproa ManbIx

CBO60,I[HI>IX KoJieOaHuil MaTEMaTHYECKOI'0 MasgTHHKA.

[Tepron cBOOOMHBIX KOIEOAHUH TIPYKHHHOTO
MasiTHUKA.

KonTponbnas pabora Ne2 no teme «Mexannyeckue
K0JIeOaHUs ¥ 3JIEKTPOMArHUTHbIE KOJICOaHUs»

Ilepuoo u uacmoma xonebanuil. llepuoo manvix
CB0000HBIX KOJCOAHU MAMEMAMUYECKO20
masmuuxa. Ilepuoo c60600HbIX KOCOAHUL
NPYHCUHHO20 MAAMHUKA.

Koumponvnas paboma Ne3 no meme
«Mexanuueckue xonebanus u
NEeKMPOMASHUMHbIE KOJIeOAHUsL)

3717

Pewenue xauecmsennvix 3a0ay, mpedyowux
npumeHenus 3HaHul no meme «Mexanuueckue
KONIeOAHUAY.

38/8

ObvscHenue 0CHOBHBIX NPUHYUNOE OeliCEUs.
MeXHU4ecKux yCmpoucmes, maxkux Kax:
MEmMpPOHOM, YACHL, Kayenu, My3blKalbHble
uHCcmpymenmsl, cercmozpad.

39/9

Jlabopamopuas paboma Ne3 « Onpedenenue
VCKOpeHUsl c60O00H020 NAOeHUs: NPU NOMOUU
MAasmMHUKA

40/10




DJIeKTpOMarHuTHbIC KoJiebanus 6/15

17/1 | Konebatenpubiii KOHTYp. CBOOOIHBIE 41/1
3IIEKTPOMAarHUTHBIE KOJIEOaHHs B UACATHBHOM
K0JIeOATEIbHOM KOHTYDE.
18/2 | ®opmyna TomcoHa. 42/2
Ce53b amnaumyowl 3aps0a KOHOeHCamopa ¢ 43/3
AMAIAUMYOOU CUNbL MOKA 8 KOJlebamenbHOM
KOHmype
Pewenue pacuémmuwvix 3a0au c s6H0 3a0anHOU U 44/4
HEesA8HO 3A0AHHOU (hU3UUEeCKOU MOOeNbIo C
UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hOPMYL NO
meme « NeKmpoMacHUmMHbvle KONeOaHUsLy
Pewenue kauecmeennwix 3adau, mpebyrowux 45/5
NpUMEHEHUsL 3HAHUTL N0 meme
«DnekmpomazHumuvie Ko1eOaHUsy
19/3 | 3akoH COXpaHEHUs SHEPTUH B UICATLHOM 46/6
K0JIeOATEIIbHOM KOHTY]E.
20/4 | 3aryxarolue 3JeKTPOMarHUTHBIC KOJICOaHuUs. 4717
BBIHY X IEHHBIE 2JICKTPOMArHUTHBIC KOJICOaHUSI.
[IepeMeHHBIH TOK.
Cpashenue MexanHuieckux u d1eKmpoMacHUMHbLX 48/8
KoneOaHull
ObvsacHeHue 0CHOBHBIX NPUHYUNOSB OeLiCBUs. 49/9
MEeXHUYECKUX YCMPOUCMS, MAKUX KaK:
INEKMPUYECKULL 360HOK, 2EHEPAMOp NePeMeHHO20
MOKA, TUHUU DJIeKMponepeoay
Onpedenenue ycio8uii NPUMEHUMOCIU MOOENU 50/10
UOeanibH020 KoebamenbHo20 KOHMYpa
21/5 | MOIIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYIHOE U 51/11

JIEHCTBYIOIIIEE 3HAYEHHUE CHJIbI TOKA M HANPSKECHUS
IpU Pa3TUYHON (hopMe 3aBUCUMOCTH TIEPEMEHHOTO
TOKa OT BpeMeHU. CHHYCOUIANIbHBIN IEPEMEHHBIN
TOK.




22/6 | UneanbHblit TpancopmaTop. [IponsBonctso, 52/12
nepeaya v NoTpeOIeHUE FICKTPUICCKON SHEPTHH.
Kynbrypa ucrnons30BaHus JIEKTPOIHEPTUU B
MIOBCEHEBHOM KU3HU. TeXHUUECKUE YCTPOICTBA U
TEXHOJIOTUYECKUE TMPOLIECCHI: IEKTPUIECKUNA 3BOHOK,
TeHepaTop NEPEMEHHOTO TOKA, JIMHUHU DIISKTpoIepeiad
Pezucmop, konoencamop u kamywxka 53/13
UHOYKMUBHOCMU 8 YeNnU CUHYCOUOATbHO2O
nepemenHoz2o moka. Pezonanc mokoe. Pezonanc
HANpsICeHul.
Jlemoncmpayus akmusHo2o, eMKOCMHO20 U 54/14
UHOVKMUBHO20 CONPOMUGIEHULL
Pewenue xauecmeennwix 3adau, mpebyrowux 55/15
NpUMEHEeHUsL 3HAHUTL NO meme
«DnekmpomazHumuvie Ko1eOAHUAY.
MeXaHHYECKUE M DIIEKTPOMArHuTHBIC BOIHbI 4/10
23/1 | MexaHUYeCKUE BOJIHBI, YCIOBUS UX PACIPOCTPAHCHUSI. 56/1
[Toriepeunblie U POI0JIbHBIC BOJHBI. [lepuo,
CKOpPOCTB PaCIpOCTPAHEHUS U JUIMHA BOJHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPaKEHHE,
npesoMiieHue, UHTephepeHLns U AUPpaKLusL.
24/2 | 3Byk. CxopocTb 3ByKa. [ poMKOCTbh 3ByKa. BeicoTa 5712
toHa. TemOp 3ByKa. lllymoBoe 3arpsi3HeHuE
OKPYXAaIOIIEeH Cpeabl
U3yuenue pacnpocmpanernus 36yK08biX 80IH 8 58/3
3AMKHYMOM NPOCMPAHCMEe
ObvsacHeHue 0CHOBHBIX NPUHYUNOS OeLiCBUs. 59/4

MEXHUYECKUX YCMPOUCME U MEXHOLOSUUECKUX
npoyeccos, Maxkux Kak: My3blKalbHble
uHCmpymMenmol, paoap, paouonpuéMHuUK,
menesusop, anmenna, mene@orn, CBU-neus,
VIbMPA38YKOBAsL OUACHOCTIUKA 8 MEeXHUKE U
Meouyume.




Pewenue 3a0au

60/5

25/3 | DieKTpOMAarHUTHBIC BOJIHBI. Y CIIOBHUS H3ITyUYCHHS 61/6
AJIEKTPOMArHUTHBIX BOJH. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPa)KeHHE, IPeOMIICHUE,
noJsipu3anus, uaTephepeHus u Audpaxius.

B3alMHAasi OPUEHTAIUSI BEKTOPOB B AJIEKTPOMArHUTHOM
BOJIHE.

26/4 | IlIkana s1eKTpOMarHuTHBIX BOJH. [IprMeHeHue Llxana snexmpomacnumuvix 60oaH. [Ipumenenue 62/7
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY. INEKMPOMASHUMHDBIX B0IH 8 MEXHUKe U Oblmy.
TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE Texuuueckue ycmpoticmea u npaKkmuyeckoe
MIPUMCHEHHE: MYy3bIKAJIbHBIC HHCTPYMEHTBI, pajiap, npuUMeHeHuUe: MY3bIKAbHble UHCTNPYMEeHmbl,
paauonpuéMHHEK, TEJIEBU30p, aHTeHHa, Tenedod, CBU- | padap, paouonpuémnuk, menesusop, anmenna,
1eYb, yIbTPa3ByKOBAs JUArHOCTUKA B TEXHHUKE H meneghon, CBY-neus, yrompassykosas
MeaunuHe. [IpuHIUIBI paAMOCBA3H U TEICBUICHUS. ouazHocmuxa 6 mexuuxe u meouyure. lIpunyunsvi
Panuonokarusi. paouocsazu u menesudenus. Paouonoxayus
Kontponbnas padota Ne3 no teme «MexaHU4eCcKHe U
DJICKTPOMATrHUTHBIC BOJIHED)

Pewenue kauecmsennvix 3a0au, mpedyrowux 63/8
npumenenus 3Hanuti no meme «Mexanuueckue u
INEKMPOMASHUMHBIE BOTIHbLY
Yempoticmeo u npunyun pabomul npocmetiuie2o 64/9
paouonpuemMHuKa
Koumponvnas paboma Ne4 no meme 65/10
«Mexanuueckue u 31eKmMpoMaAcHUMHbLE B0IHbLY

OnTuka 10/25

27/1 | IIpsmonuHEHHOE pacpoCTpaHCHUE CBETA B 66/1
oxHopoHou cpene. JIyu ceera. ToueuHblld HCTOUHUK
CBETA.

28/2 | OtpaxeHue cBera. 3aKOHBI OTPAKEHHUS CBETA. 67/2
[TocTpoenne n300paKeHUH B TNIOCKOM 3epKajle.

Habniooenue onmuyeckux aenenutl, npogederue 68/3

KOCBEHHbIX usmepeHud, uccneo0o8anus
3a8ucumocmeil ¢u3ult€Clelx 6eJIUYUH U ONnblimoe no




npoeepKe NpedNoNHCeHHOU 2unome3vl npu
U3yUeHUU s18IeHUL NPETIOMIEHUsL C8emd Ha
2panuye pazoena 08yx cpeo, npeloMieHuUsi ceema
8 cobuparoujetl u pacceusaroujell TUH3Ax,
BOJIHOBYLIX CBOUCME C8eMmd.

Ilocmpoenue u pacuém uzobpasxicenutl, 69/4
€030A8aeMbIX NJIOCKUM 3ePKANOM
Cohepuueckue 3eprana 70/5
29/3 | IlpenomiieHue cBeTa. 3aKOHBI MTPEJIOMIICHHUS CBETA. 71/6
AOGCOJIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS.
30/4 | MIucnepcus cBera. CIIOKHBIM cocTaB O€I0ro CBeTa. 7217
I{Bet. ITonmHoe BHyTpeHHEe oTpaxenue. [IpenenbHblii
YT'OJI TIOJTHOTO BHYTPEHHETO OTPaKEHHUSI.
Jlabopamopuas paboma Ne4 «H3zmepenue 73/8
noKasamesi NPeIOMIeHUS CIeKaa»
OmHocumenvublil nOKazamesb NPEIOMIEHU. 74/9
Ilocmosincmeo uacmomsl ceema u cOOMHOULIEHUE
OIUH BOJIH NPU NepPexo0e MOHOXPOMAMUYECKO20
ceema uepes epanuyy pasoena 08yxX ONMuYecKux
cpeo.
Xo0 nyuetl 6 npusme. 75/10
31/5 | Cobuparoriue 1 paccerBaronne JUH3bl. ToHKas 76/11
auH3a. POKyCHOE paccTOsIHME U ONTHYECKast Cuila
TOHKOM JINH3BI.
32/6 | dopmyna TOHKOH JUH3BI. YBEIMYCHHE, JaBACMOE 77/12
JIMH30M1
Jlabopamopnas paboma Ne5 «Onpedenenue 78/13
onmu4eckoll cuibl U hOKYCHO20 paAcCmoaHUs
cobuparoweu TUH3b1»
3asucumocms GhoKyCcHO20 paccmosHus MOHKOU 79/14

cghepuueckoll TUH3bL OM eé ceomempuu u
OMHOCUMENIbHO20 NOKA3AMeNs NPeloMIeHUs.




Xo0 nyua, npoweduie2o 1uH3y OO NPOU3BONIbHLIM
VeNOM K €€ 2IABHOU ONMUYECKOU OCU.
Ilocmpoenue uzobpasicenuti mouxku u ompesxa
NpPAMOLL 8 COOUPAIOWUX U PACCEUBAIOUJUX IUH3AX
U UX cucmemax.

80/15

33/7 | Onrrueckue mpubopsl. Pasperraromiast CiocOOHOCTb. 81/16
I'ma3 xak onruyeckas cucrema.
[Tpenensl IPUMEHUMOCTH T€OMETPHYECKOM ONTHKH.
34/8 | TexHuueckue yCTPOUCTBA U TEXHOJIOTHYCCKUX 82/17
NPOIIECCHI: OUKH, JIyTa, IEPUCKOII, (OTOAITIapaT,
MHKPOCKOII, TIPOCKIIMOHHBIH amapar, MpOCBETICHHE
OITUKH, BOJIOKOHHAS ONITUKA, TU(DPAKIIMOHHAS
pemeéTKa.
IIpoceemnenue onmuxu 83/18
Ilocmpoenue u pacuém uzobpadicenutl, 84/19
€030A8aeMbIX NIOCKUM 3ePKANIOM, MOHKOU JUH3O0U.
Pewenue xauecmsennvix 3a0ay, mpedyouux 85/20
npumenenus 3Hanutl no meme «Onmuxay
35/9 | Bonnosas ontuka. Matepdepenus caera. 86/21
KorepenTHbie uCTOYHUKHU. Y CIIOBUS HAOIIOACHUS
MaKCUMYMOB U MHHHUMYMOB B HHTEP(EPEHIIMOHHOM
KapTHUHE OT JIBYX KOT€PEHTHBIX HCTOYHHUKOB.
[TpuMepbl KJIACCHUYECKUX UHTEPHEPEHITMOHHBIX CXEM.
36/10 | dudpakuus ceeta. JudpakironHas pemerka. Jugpaxyus ceema. JJupparxyuonnas pewémxa. 87/22
VYcoBue HaOMOACHNS TTIABHBIX MAaKCUMYMOB ITPH YVenosue nabnoodenus 2nagnvlx MaKcumymos npu
NaJeHUM MOHOXPOMATHYECKOTO CBETa Ha naoenuy MOHOXpOMAMU4ecKo2o ceema Ha
TudpakunoHnyto peméTky. Ioaspuzanus ceera ougpaxyuonuyro pewémxy. Honapusayus ceema
KontponbHas padota Ne4 o reme «Ontukay
Jlabopamopuas paboma No6 « U3meperue OnuHbvl 88/23
C8EeMmMOoBOU BOIHbBLY
Obvschenue ocobeHnocmeli NPomeKaHus 89/24

ONMUYECKUX A6NIeHUL: UHmMep@epenyuu,
oughpakyuu, oucnepcuu, noIHO20




GHYMPEHHE2O OMPAadNCEHUSL.

Pewenue pacuémmuwvix 3a0au ¢ 2610 3a0aHHOU U 90/25
Hes18HO 3A0AHHOU U3UUECKOU MOOENbIO C
UCNONB308AHUEM OCHOBHBIX 3AKOHO8 U (YOPMYIL NO
meme «Onmuxay
Konmponvnas paboma Ne5 no meme « Onmuxay
OcHOBBI cienMaIbHON TeopuH oTHOCHTENbHOCTH 4/10
37/1 | I'paHMIIbI IPUMEHUMOCTH KJIACCHYECKON MEXAHHKH. 91/1
[TocTynaTel cneuuabHOW TEOPUH OTHOCHUTEIIBHOCTH.
38/2 | OTHOCHTETBHOCTH OJHOBPEMCHHOCTH. 3aMe/IJICHHE 92/2
BPEMEHH M COKpAIICHUE JUTHHEL.
Ilpocmpancmeenno-epemerHol uHmMepea. 93/3
Ilpeobpazosanus Jlopenya. Ycnosue
NPUYUHHOCTU.
Ipaxmuxym 94/4
Ipakmukym 95/5
39/3 | DHeprust 1 UMIYJIbC PEIATUBUCTCKON YacTuIlbl. CBS3b 96/6
MAaccChl C SHEPIUEN U UMITYJIbCOM PEJIATUBUCTCKON
YacTULIbl. DHEPrusl MOKOs
40/4 | TexHUYECKUE YCTPOUCTBA M TEXHOJOTHUECKUE 9717
MPOLIECCHI: CTyTHUKOBBIE MPUEMHUKHU, YCKOPUTEIU
3apsHKESHHBIX YaCTHI]
Ipaxkmukym 98/8
Ipakmukym 99/9
Jlabopamopnas paboma 100/10
KBanroBas ¢uzuka 15/25
DneMeHThI KBaHTOBOM onTukU 6/ Kopnyckyasipno- eonnosou oyanusm 15
41/1 | PaBHOBECHOE TEINIOBOE M3Iy4eHHE (U3ITyUCHHE 1011
abcomoTHO u€pHoro Tena). ['unoreza M. Ilnanka o
KBaHTaX.
42/2 | ®oToHbl. DHEPrHsi U MMITYJIbC (HOTOHA. 102/2
3akon cmewenus Buna. 103/3




ObvsicHeHue 0CHOBHBIX NPUHYUNOS OCLLCBUsL
MEeXHUYECKUX YCMPOUCME, MAKUX KAK:
cnekmpomemp, homosemenm, homooamuux,
MYHHENbHbII MUKPOCKON, CONHedYHas bamapes,
€6emoouoo0.

104/4

Pewenue pacuémuwvix 3a0au ¢ 2610 3a0aHHOU U 105/5
Hes18HO 3A0AHHOU PU3UUECKOU MOOENbIO C
UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hOPMYTL NO
meme «Keanmosvie s61eHusny.
43/3 | ®orordpdexr. Onpitel A. I'. CroneroBa. 3aKOHBI 106/6
dororddekra.
44/4 | Ypasuenue DitHnrreitna mis porodpdexra. «KpacHast 107/7
rpanuna» gorodpdexra.
Onpeoenenue ycnosuti NPUMEHUMOCMU 108/8
K8AHMOBOU MOOenU ceema.
AHanuz K8aHMOBLIX NPOYECCOB C UCNOIL30BAHUEM 109/9
ypasnenusi Dunwmenina ois pomosgpgexma,
NPUHYUNA COOMHOULEHULL HEONPEOeNEHHOCIU
[etizenbepea.
Pewenue kauecmsennwix 3adau, mpedyrowux 110/10
npumenenust 3Hanull no meme «Keanmoswie
ABNIEHUAY.
45/5 | JlaBnenue cBeTa (B YaCTHOCTH, JaBJICHHE CBETA HA 111/11
a0COJIFOTHO TOTJIOMIAIONTYI0 M a0COTIOTHO
oTpakaroyto noepxHocts). OnbiThl I1. H. Jlebenena.
46/6 | TexHHUYECKUE YCTPOWCTBA M TEXHOJOTHUECKUE TexHuueckue ycmpoucmea u mexHoao2uieckKue 112/12
IPOLIECCHI: CHEKTPOMETP, (POTOIEMEHT, POTOJIATUUK, | NpOYeccyl. CNeKmpomemp, (homornemeHm,
TYHHEIIbHBI MUKPOCKOII, COJTHEUHAsI OaTapes, Gomoodamuux, myHHeIbHbIN MUKPOCKON,
Ceerouon conHeunas bamapes,
KonTponbhas padota Ne5 o Teme «31eMeHTbI Ceemoouoo
KBAHTOBOU ONTHKN
Bonnosvie ceoticmea wacmuy. Boanwt 0e bpotuins. 113/13

Jnuna 6onnvl 0e bpoiina u pazmepuvl obracmu




JIOKAAU3AYUU OBUINCYUJETICS YACTNUYDL.
Kopnyckynapro-6onnosoui Oyanusm.

Jlughpaxyus 21ekmpono8 Ha KpUCmaiiax. 114/14
Cneyughuxa usmepenutl 6 Mukpomupe.
Coomnowenus neonpedenénnocmeti I eizendepea
Pewenue kauecmeennwix 3adau, mpedyrowux 115/15
npumenenus 3Hanuti no meme «Keanmosguie
A6/IEHUAN.
Koumponvnas paboma Ne6 no meme
«Kopnyckynapro-60110601 0yanuzmy
Crpoenune atoma 4/ Quzuxa amoma 10
47/1 | OnbITHI IO UCCIICIOBAHUIO CTPOCHHS aTOMA. 116/1
[Inanerapuas moxesns aroma Pesepdopra.
48/2 | Tloctynarel bopa. U3nyuenue u morioiieHue (GOTOHOB 117/2
IIPU TIEpEeX0/ie aToMa C OJTHOTO YPOBHS SHEPTHU Ha
JIPYTOH.
AHanuz K6aHMOoOBLIX NPOYECCOB8 HA OCHOBE NEPBO2O 118/3
u smopozo nocmynamog bopa
Ipaxmuxym 119/4
Ipakmukym 120/5
49/3 | Bunsl criekTpoB. CHEKTp YpOBHEH SHEpPruu aroma 121/6
Bos1opo/ia. CIIOHTaHHOE U BBIHYKICHHOE U3Ty4YCHUE
CBETA.
50/4 | TexHuuecKue yCTPOUCTBA M TEXHOJOTHUECKUE 122/7
IPOIIECCHl: CHEKTPAIbHbIN aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAHTOBBIN KOMITBIOTED
Ipaxkmukym 123/8
Ipakmuxym 124/9
Jlabopamopnas paboma 125/10
du3nka aTOMHOTO 51/Ipa ¥ YIEeMEeHTapHbIX yacTull 6/15
51/1 | Hyknonnas mozens siapa I elizenOepra—lBaneHko. 126/1

3apsn sapa. MaccoBoe yucino siapa. M30tomsl.




52/2 | PagnoaktuBHOCTB. Anb(a-pacmaj. IINeKTPOHHBIH U 127/2
NO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3iydeHue.
Ipakmukym 128/3
Ipaxmuxym 129/4
Pewenue 3a0au 130/5
53/3 | DHeprus CBsI3U HYKJIOHOB B siipe. SIIepHbIE CHITBI. 131/6
Jedext maccsl siapa. SnepHeie peakiuu. Jlenenne u
CHHTE3 sJIep
54/4 | Slnepubie peakTopsl. [IpoGiieMsl yripaBiseMoro 132/7
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKHIE ACTICKThI
Pa3BHUTHS SJICPHON YHEPTCTUKH
Ipakmukym 133/8
Ipaxmuxym 134/9
Pewenue 3adau 135/10
55/5 | MeToabl perucTpaliy U KCCiIeI0BaHUs 136/11
3IIEMEHTAPHBIX YacTHil. OyHIaMeHTaIbHbIE
B3aUMO/ICHCTBUS. bapuOHbBI, ME30HBI U JICTITOHBI.
[IpencraBnenue o CtanpaptHoi Moaenu. KBapk-
TIIFOOHHAS MOJIEITb aipoHOB. DH3KKa 3a MpeeiaMmu
CranpaprtHoit moaenu. TéMHas maTepust U TEMHAS
sHeprusi. EmuHCcTBO (hr3mueckoil KapTUHBI MHpa.
56/6 | TexHWuYeCKUE YCTPOUCTBA M TEXHOJOTHUECKUE TexHuueckue ycmpoucmea u mexHoao2uieckKue 137/12
MIPOLIECCHI: JJO3UMETP, Kamepa Bunbcona, saepHbIii npoyeccol: 0o3umemp, kamepa Bunvcona,
peaxkTop, TEpMOSIEPHBINA PeaKkTop, aToMHast bomoa, AOEPHbLIL peakmop, mepmosidepHblll peaKmop,
MarHUTHO-pE30HaHCHas ToMorpadus amomuas 6omoa,
Kontponbnas padota Ne6 mo temam «CtpoeHue MACHUMHO-PE30HAHCHASE moMocpaghus
aToMay, «OU3MKa aTOMHOTO SApa U DJIEMEHTAPHBIX
YaCTHIDY
IIpakmuxym 138/13
Ipaxmuxym 139/14
Konmponvnas paboma Nel no memam 140/15

«CmpoeHue amomay, « Dusuka amomHo20 ﬂ()pa u
JJIEMEHMAPHLIX Yacmuyy




DeMeHThI acTpoHOMHH U acTpodusuku 8. Obodmatoniee mosropeHue 3/ Dremenmol acmporHomuu u
acmpodguzuxu 14. Obobwarowee nosmopenue 11

57/1 | Mero/ibl aCTPOHOMHYECKUX HUCCIICTOBAHHIA. 141/1
CoBpeMeHHbBIE ONTHYECKUE TEICCKOIIBI,
paIMOTENeCKOIbl, BHEATMOC(hEpHAsi aCTPOHOMHUSI.
58/2 | Bun 3Bé3an0ro Heba. Co3Be3aus, SpKUe 3BE3/IbI, 142/2
TUTAHETHI, UX BUJIMMOE JIBIDKEHUE.
Omanvwl pazeumusi acmpornomuu. Ilpuxiaounoe u 143/3
MUPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMUU.
Ipumenumocms 3aK0H08 Pu3uUKU 0151 00BACHEHUS
NpUPOObL KOCMUYECKUX 00BEKMO8.
Ocnognbie coszse3ous CegepHozo nonyuapus u 144/4
ApKue 36e30vl
Ponv acmponomuu 6 coepemennoti kapmure 145/5
MUpA, 6 NPAKMu4ecKoll 0esimeIbHOCMU 4el06eKd
U OabHeluemM HAyYHO-MeXHUYeCKOM Pa3eumuu.
59/3 | Conueunast cucrema. 146/6
Connue. ConHeyHasi akTUBHOCTb. ICTOUHUMK 3HEprun
CoJHia ¥ 3BE31.
60/4 | 3BE31bI, X OCHOBHBIC XapaKTepUCTUKU. [Irnarpamma 14717
«CTIEKTPaJIbHBIN KJIACC —CBETUMOCTEY. 3BE3IBI
TJIABHOW MOCJIEIOBATEIBHOCTH. 3aBUCIMOCTh «Macca —
CBETUMOCTB) U1l 3BE3]1 ITIaBHOU
MI0CJIE/IOBATENbHOCTH. BHYTpEeHHEE CTpOeHHE 3BE3 L.
Ipaxkmukym 148/8
Ipakmukym 149/9
Obobwenue u cucmemamu3ayusi COOEPHCaHus 150/-/1
pazoenos Kypca «Mexanuxay,
61/5 | CoBpeMeHHBIE NIPEICTABICHUS O IPOUCXOXKICHUU U 151/10
sposronny CoJIHIA U 3BE3. DTambl )KU3HHU 3BE3/T.
62/6 | Mueunsrii [TyTe — Hama ["anaktuka. [Tonoxenue u 152/11

nemkenne Comnna B ['anaktuke. THITBI ralakTHK.




Pannoranaktuku u kBazapsl. UEpHbIE ABIPHI B sApax
TaJIAKTHK.

Ob0dwenue u cucmemamu3ayusi COOEPHCaHUs 153/-/2
paszoenos kypca « Mexanuxay
Obodwenue u cucmemamu3ayusi COOEPHCaHUs 154/-/3
paszoenos kypca « Mexanuxay
Ob0dwenue u cucmemamu3ayusi COOEPHCaHUs 155/-14
pasoenos kypca «Monexynsipuas puzuxa u
MepmMoOUHAMUKAY
63/7 | Bcenennas. Pacmupenue Beenennoii. 3akon Xa66ia. 156/12
Pasberanue ranaktuk. Teopus bonbiioro B3peiBa.
PesrkToBOE M3ITydeHUE
64/8 | Macirabnas cTpykTypa Beenennoii. MerarajiakTuka. 157/13
Hepeménusie npo0ieMbl aCTPOHOMHH
Ilpumenenue ocnosononazarouux 158/14
ACMPOHOMUYECKUX NOHAMUL, 3AKOHO8 U Meopull
OJ151 AHANU3A U 0OBLACHEHUS DU3UUECKUX
npoyeccos, NPOUCX00AWUX 8 36€30aX, 8 36E€30HbIX
CUCeMAX, 8 MeNC2ANAKMUYECKOU cpede,
08UdICeHUsl HeDeCHbIX meil, I80IIOUUU 36630 U
Bcenennoti
Obobwenue u cucmemamusayusi COOEPHCaHus 159/-/5
pasoenos kypca «Monexynsipuas puzurxa u
MepmMoOUHAMUKAY
Ob60OWeHue u cucmemamu3ayusi COOEPHCaAHUsl 160/-/6
pazoenos Kypca «Monexynapnas ¢usuxa u
MepmMoOUHAMUKAY
65/1 | UtoroBast KOHTpoOsbHas paboTa 161/-17
66/2 | O0oOIICHNE 1 CUCTEMAaTU3aIHS COICPIKaHMs pa3jiera 162/-/8

Kypca «MexaHuKa»




163/-/9

ObobweHue u cucmemamu3ayusi COOEPHCaHusl

Ppazoenos Kypca « JNeKkmpoOuHamuray
Ob0dwenue u cucmemamu3ayusi COOEPHCaHUs 164/-/10
Ppazoenos Kypca « JNeKkmpoouHamuray

165/-/11

67/3 | O0oOIICHNE ¥ CUCTEMATU3AIHS COICPIKAHK pa3jiesa

Kypca «MosnekyisipHas GU3nuKa U TEPMOJAMHAMUKA

68

Peseps 1/0
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