rocyaapcTBeHHOE O0/pKeTHOE 00IIe00pa3oBaTelibHOe yupekacHue CaMapckoi o0mactu
cpenHss o0rmeo0pa3oBaTeNbHAS ITKOIA
umenu 'epost CoBetckoro Coroza Hukonas CremanoBuua Jloposckoro c. [Togbensck
MyHUIHNaNbHOTO paiiona [ToxBuctHeBckuit Camapckoii obmactu
('bBOY COII um. H.C. loposckoro c. ITogdensck)

IIposepeno YTBepKIAEHO

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 IPOTPAMMA

[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 /
«IIpocBemienuey, 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
YUYEHBIX U UCTOPUHU HAYYHBIX OTKPBITHH U BKJIIOYAET B ceO:

— 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 M 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;

— YBaXXHUTEIbHOE OTHOLICHHE K UCTOPUYECKOMY TponuioMy PonuHbl, cBOero Hapoza, ero
0OBIYasiM U TPaJAULIUSAM;

— TYMaHHU3M, MIJIOCEpINE, 00IIeUeIOBEYeCKUE IIEHHOCTH.

B cootBerctBum ¢ [Iporpammoil pyHaaMeHTaIbHBIX HAYYHBIX UCCIIEIOBAaHHM B
Poccuiickoit @enepannu Ha gonrocpounslii mepuoa (2021-2030 roabr) yuuTento He0OX0IUMO
03HAKOMUTh CTapILIEKIACCHUKOB C OCHOBHBIMU HaYYHBIMM 3aJla4aMy U 0’KUIAEMbIMU
IpOpBIBHBIMU pe3ynbTratamu Ha 2021-2030 roer:

— aCTPOHOMHS U acTpO(U3HKA;

— ()yHIaMEHTAIbHBIE UCCIIEOBAaHMS B 00J1aCTH COBPEMEHHOM ONTHKH, (POTOHHUKH 15 1
Ja3epHON (PU3MKH, B TOM YHCIIE BOIIPOCH! CO3JaHMsI HOBBIX JIa3€pHBIX FEHEPATOPOB U
UCCIICIOBAaHMS B3aMMO/ICHCTBHS JIA3€PHOTO U3TYUYECHHUS C BEIIECTBOM;

— CO3JlaHM€ HOBBIX HCTOYHHUKOB SHEPIUH, B TOM YHCJIE HA OCHOBE YIIPABISIEMOI0
SIEPHOTO CUHTE3a, @ TAKXKe M0 Pa3padOTKe HOBBIX METOJIOB Ir'eHEPAIlMi HHTCHCUBHBIX IIOTOKOB
YCKOPEHHBIX YaCTHIL U 3JIEKTPOMArHUTHOT'O U3TYUYECHUS;

— KBaHTOBBIE TEXHOJIOTUH, UCCIICAOBAHUS (PH3MUECKUX U TEXHOIOTUIECKHX OCHOB
CO3JIaHU 3JIEMEHTOB KBAHTOBBIX CUMYJISITOPOB, KBAHTOBBIX KOMIIBIOTEPOB U KBAHTOBOM CBS3H;

— CO3JIaHME HOBBIX THUTOB ()YHKIIMOHAILHBIX MAaTEPUAIIOB H CTPYKTYP: TOIYIIPOBOIHUKOB
U HAHOTETEPOCTPYKTYP, BHICOKOTEMITEPATYPHBIX CBEPXITPOBOIHUKOB, KOHCTPYKIIMOHHBIX
MaTepHajoB U KOMIIO3UTOB;

— MeIuIUHCKas (pU3MKa B 4acTH NTyOOKUX (PyHIaMEHTaIbHBIX UCCIET0BAaHUM Ha CTHIKE
(GU3UKN, XUMHUH 1 OMOJIOTHH 1 B YaCTH Pa3padOTKH HOBBIX METO/IOB M HHCTPYMEHTOB
JIMarHOCTUKY U JICYSHUs Pa3InYHbIX 3200JI€BaHUN;

— ()yHIaMEHTAIbHBIE OCHOBBI TEXHOJIOTHIA, HIMEIOIINX BBICOKOE TPUKJIIAIHOE 3HAUCHHUE, B
TOM YMCJI€ SJIePHBIX, Ja3epHO-ONTUYECKUX ((DOTOHHBIX), KBAHTOBBIX, KOOPAUHATHO-
HaBUTAIIMOHHBIX U METPOJIOTHUECKUX, METUITTHCKHUX, TEXHOJIOTUH (PU3HIECKOTO
MaTepHaJIOBECHHUS.



COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

10 kiaace

bazoBslii ypoBeHs (2 yaca)

Yrny6neHHsIi ypoBeHb (5 4acoB)

OnexTpoHHEIE (IU(POBEIE) 00pa3oBaTENbHBIE PECYPCHI

Tewma 1. ®u3nKa U METOJIbl HAYYHOT0 MO3HAHUS (2 4)

Tema 1. ®u3uka U METO/IbI HAYYHOTrO TO3HAHMSI (5 1)

Bubnunoreka [IOK

Dusnka — Hayka 0 npupoze. HaydHbie METO/IbI TO3HAHHS OKPYIKAFOLIETO
mupa. Posb 3kcriepuMeHTa U TEOPHHU B HPOLECCE MO3HAHUS IIPUPOJIBL.
OkcnepuMeHT B pusnke. MozenupoBanue HH3UUECKUX SBICHHN U
npoueccos. Hayunsie runoressr. Gu3ndecKue 3aK0HbI U TEOPHUH. | paHUIBI
HPUMEHUMOCTH (pr3MuecKkux 3akoHoB. [IpuHiun cootBeTcTBUsA. Poib n
MecTo GU3MKK B YOPMUPOBAHUM COBPEMEHHON HAay4HON KapTHHBI MUPA, B
[PAKTHYECKON [ESITEIbHOCTH JIFOACH.

JlemoncTpaimu 1. AHanorossie U LE(pPOBbIE K3MEPHUTEIBHbIE IPHOOPHI,
KOMITbIOTEPHBIC JIaTUHK

Dusnka — (yHHAaMeHTaIbHas HayKa o npupose. HayuHsrit Metox
HO3HAHMA U METOJIbI HCCIICAOBAHUS (PU3MUECKHX SIBIICHHIA.
DKCHEPUMEHT U TEOPHs B IIPOLIECCE MO3HAHUS MPHPOIBL.
HabmoneHue 1 5KCIepUMEHT B (pU3HKE.

Cnocobbl usmepens pusuveckux enuyut (aHaI0208ble u
yugposvle usmepumenvbHvle npubOPsl, KOMILIOMEPHbIE
damuyuxosvle cucmembt). Iloepewtnocmu usmeperuil usuueckux
senuulH (AOCONOMHASA U OMHOCUMENbHAS).

MopenupoBanue GU3NYECKHX SBICHHI U IPOLIECCOB
(MaTepHanbHas TOUKa, aOCOIIOTHO TBEPJOE TEJNIO, HeaTbHAS
SKUJIKOCTb, MICAIbHBIN a3, TOYeUYHBIH 3apsin). ['unoresa.
DU3MYECKHii 3aKOH, TPAHHLIBI €ro IIpUMEeHUMOocTH. Dusnueckas
Teopus. Poib 1 MecTo $r3nKH B GOPMUPOBAHUH COBPEMEHHOIT
HayY4HOH KapTUHBI MUPA, B IPAKTUYECKOH JEATEIbHOCTH JIIOJICH.
Vuenuueckuil sxcnepumenm, nabopamopuwvie pabomsi,
npakmuxym

1. Usmepenue cunvl moka u HANPAXCEHUs 6 Yenu NOCMOSHHOZO
moxa

NnpU NOMOWU AHANO20BLIX U YUPDPOBLIX UIMEPUMETLHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yugposou nabopamopueil no ¢gusuxe. Ipumepol
UsMepeHUsl Pu3UIeCKUX BeNUYUH NPU NOMOWU KOMNBIOMEPHBIX
0amyuKos

https://m.edsoo.ru/7f41bf72

Tema 2. Mexanuka (16 u) Tema 2. Mexanuka (40 u) Bubmmoreka IJOK
2.1 Kunemaruka (4 9) 2.1 Kunemaruka (10 q) https://m.edso00.ru/7f41bf72
Mexannueckoe JprkeHne. OTHOCHTENBHOCT MEXaHHYIECKOT0 IBIKeHHS. | MexaHnueckoe JBrkeHne. OTHOCHTENbHOCTh MEXaHHIECKOTO Bubmmorexa [JOK

Cuctema orcuéra. Tpaektopus.

INepemerenue, CKOPOCTh (CPERHSST CKOPOCTh, MTHOBEHHAsI CKOPOCTH)
YCKOPEHHE MaTepHUaIIbHOM TOUKH, UX NMPOEKIIUH HA OCH CUCTEMBI
koopauHat. CloKeHHe MePeMEICHUI U CII0KEHUE CKOPOCTEH.
PaBHOMepHOE ¥ PaBHOYCKOPEHHOE NIPSIMOJIHEHHOE IBIKeHue. [ padukn
3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHHUS, ITyTH 1 TIEPEMELLIECHUS
MaTepUabHOW TOYKH OT BPEMEHH.

CBobonHoe nmajieHne. Y cKopeHne cBOOOTHOTO MaJeHHsI.

KpuposnmHeitHoe 1BuxeHUE. [IBIKEHNE MaTepHaIbHON TOYKH IO
OKPYXHOCTH C ITOCTOSHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTH,
JIMHEWHAst

ckopocTs. [Tepuon 1 yactora obpamenus. LienTpocTpemuTensHOe
yckopeHue. Texnuueckue ycmpoicmea u npaKmuieckoe npumMeHeHue:
CIIMJIOMETD, JIBMXKEHUE CHapSI0B, LIEMHbIE U peMEHHbIE TIEpe1aun.
[Memoncmpayuu

1. Moaenb cucTeMsl OTCUETA, MILTFOCTPAINS KHHEMAaTHYECKHX
XapaKTEePUCTHK JIBHKECHUS.

2. IlpeoOpa3zoBaHKe IBUKSHHUH C MCIIOJIb30BAHUEM IIPOCTHIX MEXaHH3MOB.

JBHKEHUSL.
Cucrema orcuéra.

ITpsimast 1 0OpaTHas 339N MEXaHHUKH.

Paouyc-eexmop mamepuanvioii mouxu, e2o npoeKyuu Ha ocu
cucmemvl koopounam. TpaeKTOpHUsL.

ITepemerenue, CKOPOCTH (CPERHSST CKOPOCTh, MTHOBEHHAsI
CKOPOCTb) ¥ YCKOPEHHE MaTepHaIbHOI TOUKH, UX IPOEKIUH Ha
ocHu cucteMbl koopAuHaT. CI0KEHUE NEPEMEILIEHUI U CII0KEHUE
cKopocTeil.

PaBHOMeEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKECHUE.
3aBHCHMOCTBL KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U Iy TH
MaTepHaIbHOI TOUKH OT BpEMEHH U X IpadyKu.

CBo0o/1HOE MazieHne. Y CKOpeHne CBOOOIHOTO MaICHUsL.
Jlsuoicenue mena,

OpowienHo20 noo yenom K 20pusonny. 3asucumocms KoopouHanm,
CKOpOCMU U YCKOPEHU MAMEPUATLHOU MOYKU O 6PEMEHU U UX
epaguxu. KpuBonunelinoe nBrkeHne. [[BIkeHHe MaTepHaIbHOM
TOYKH 10 OKPY>KHOCTH. YTJIOBas U JIMHEIHas ckopocTs. [lepron u

https://m.edsoo.ru/7f41bf72
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3. ITanenue Ten B BO3JyXe U B Pa3pe:KCHHOM IPOCTPAHCTBE.

4. HabmoieHue IBIDKEHHUS Tela, OPOLIEHHOTO 0] yIJIOM K TOPH30HTY U
TOPU30HTANIBHO.

5. V3mepenne yCKOpPEHHs! CBOOOIHOTO TaJACHHsL.

6. HampaBnieHrne CKOpOCTH IPH ABIDKEHHH 1O OKPYKHOCTH.
Vuenuueckuii sxcnepumenm, 1abopaTopHble pa60ThI?

1. M3yuyeHue HEpaBHOMEPHOI'O JIBUKEHUS C LIEIIbIO ONPE/ICIICHUS
MI'HOBEHHOW CKOPOCTH.

2. UccnenoBanue COOTHOLICHUS MEXTY IMyTSMH, IPOHIEHHBIMU TEIIOM
3a [OCJIe/JOBaTeIIbHbIC PABHbIC IPOMEXKYTKH BPEMEHHU HIPH
PaBHOYCKOPEHHOM JIBU)KEHHH C HAYaJIbHOM CKOPOCTBIO, PAaBHOM HYJIIO.
3. M3ydeHne ABIDKEHHS NIAPUKA B BS3KOH SKHKOCTH.

4. N3yyeHne IBUKCHUS Tela, OPOIICHHOIO FOPH30HTAIBHO

yactoTa oOpartenus. LleHTpocTpeMuTenbHOE (HOPMaIbHOE),
KacatebHOe (TaHreHIHAIBHOE) H ITOTHOE YCKOPEHUE
MaTepuaabHON TOUKH.

Texnuueckue ycmpoiicmea u mexHoI02U4ecKue nPOYeccyl:
cnudomemp, 08udICeHUe CHAPAO08, YenHble, uecmepéniamoie u
peménnble nepedaull, CKOpOCHIHbIE TUPMb.

JleMoOHCTpauuu

Mogeinb cucTeMsl 0TCUETa, MILTFOCTPALHMS KHHEMATHIECKHIX
XapaKTepPUCTUK

JIBHOKCHHUSL.

Cnocobvl uccnedosanus 08UICEHUL.

Hnniocmpayus npedenvozo nepexooa u usmeperie MeHO8EHHOU
cKopocmu.

Ipeobpa3oBaHue ABIKEHHUI C HCIIOIb30BAHHEM MEXaHH3MOB.
Tlanenue Texn B BO3IyXe U B Pa3pe:KEHHOM IIPOCTPAHCTBE.
Habmronenue nBrxeHus tena, OpoIIEHHOTO 10| YTIIOM K
TOPU30HTY U FOPH30HTAIBHO.

HanpasnieHne ckopoCTH NP ABHKCHUH 10 OKPY>KHOCTH.
IIpeobpasosanue yenosoui ckopocmu 6 pedykmope.

CpagHenue nymeil, mpaekmopuil, Ckopocmeii 08UNCEHUs 0OHO20 U
Mo20 dHce meia 8 pasHbIX CUCMEMAx OMCcHéma.

YyeHHYeCKHii IKCIIEPUMEHT, J1abopaTopHble padoThI,
npakTUKyM M3ydeHne HepaBHOMEPHOTO JBIXKEHHS C LEIIbIO
OIIpe/Ie/IeHNsI MTHOBEHHON CKOPOCTH.

Hsmepenue yckoperus npu npAMOIUHENHOM PABHOYCKOPEHHOM
08UdICEHUU NO HAKIOHHOU NIOCKOCHIU.

Hccnedosanue 3agucumocmu nymu om spemeHu npu
PABHOYCKOPEHHOM OBUNCEHUU.

H3mepenue yckoperust 606001020 nadenusi (PeKoMeHOO8AHO
ucnovb308anue Yyupposoil 1abopamopuis).

Usyuenue dsudicenuss mena, OpOUEHHO20 20PU3OHMATBHO.
IIposepxa cunomesst 0 NPAMOU NPONOPYUOHATLHOU 3AGUCUMOCTIU
MeXHCOY OANbHOCIBIO NOAEMA U HAYATLHOU CKOPOCbIO Med.
H3syuenue 08udicenuss mena no OKpy*CHOCHU ¢ ROCMOSHHOU HO
MOOYIIO CKOPOCTbIO.

Hccnedosanue 3asucumocmu nepuoda 06pauyeriiss KOHUHeCK020
MASMHUKA OM €20 Napamempos

351ech 1 Aasiee MPUBOAMTCS PACIIMPEHHBIH MepeyeHb 1a60paTOPHbLIX PaGOT M ONBLITOB, U3 KOTOPOTO y4YUTeb JeaeT BbIGOp 0 CBOeMy YCMOTPEHHUIO € y46ToM BeiGpanHoro YMK 1 uMetonierocs 060pyioBaHHs.

2.2 Nunamuka (7 4) 2.2 Nuuamuka (12 q) Bubmmorexa IJOK
https.//m.edsoo.ru/7f41bf72
IMpunnun otocutensHocTH ["anunes. Iepseii 3axon HeroToHa. Tlepaeii 3akon HeloToHa. IHEpLIHAaNbHEIE CHCTEMBI OTCUETA. bubmorexa IJOK

VHepryanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuiuu cui. Bropoit 3akon Herotona
JUIs MaTepuanbHOit Touku. Tpetunit 3akoH HeroToHa /11 MaTepualibHbIX
TOYEK.

3akoH BceMupHOro Tarorenus. Cumna TshxectH. [lepBas kocMuueckas
CKOpOCTB.

Cuna ynpyroctu. 3akon I'yka. Bec Tena.

Tpenue. Bunsl Tpenus (MoKosi, CKONbXEHUs, KaueHus1). Cua TpeHusl.
Cyxoe

IIpusimn otHocuTenbsHOCTH ["anmnest. HenHeprpaibHble CHCTEMBI
orcuéTa (onpezaeneHue, pUMepsI).

Macca tena. Cuna. IIpuHINT Cynepno3nuIuy CUL.

Bropoit 3akon HbloTOHA 17151 MaTepHaibHOM TOUKH.

Tpetnii 3akoH HeloToHA /1711 MaTepHalbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUsSI. DKGUBANEHMHOCIb
2pasumayuoHHO

U UHEPMHOL MACCHL.

https://m.edsoo.ru/7f41bf72
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Tperue. Cuna TPeHHs CKOJIBKEHUS U cuiia TpeHus mokosi. Koadourment
TpeHust. Cuna CONpOTUBIICHHUS IIPH ABIDKEHHUH Tela B KHKOCTH X rase.
INocTynarenbHoe U BpalliaTesibHOE IBHKEHUE a0COIOTHO TBEPOrO TEa.
MOMEHT CHJIbl OTHOCUTEINILHO OCHU BpalieHus. [linedo cuibl. YenoBus
PpaBHOBECHS TBEPJIOTO TeNa.

TexHuueckue ycmpoucmea u npakmuieckoe npumererue: TOAIUITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu

. SIBnieHre MHEepLMH.

. CpaBHeHHUE Macc, B3aUMO/ICHCTBYIOIIMX TEJI.

. Bropoii 3akon HeroToHa.

. 3mepenue cui.

. Cio)xeHue cuil.

. 3aBHCHMOCTb CHJIBI YIIPYTOCTH OT AepOpManiH.

. HeBecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaJAEHUU.

. CpaBHEHHUE CHJI TPEHHUS IOKOS, KAUSHUS U CKOJIbKEHHUSI.

. YcnoBust paBHOBecHst TBEPAOTO Tena. Buel paBHOBECHS.
Yuenuueckuii sxcnepumenm, pPaAmop D

1. Uzyuenue nuxeHus OpycKa 110 HaKJIOHHOW INIOCKOCTH.

2. UccnenoBanue 3aBUCHMOCTH CHII YIPYTOCTH, BO3HUKAIOIIUX B IPYKIHE
U PEe3MHOBOM 00pa3Le, OT UX AehopMalyu.

3. UccnepoBanue ycloBUi paBHOBECHS TBEPIOTO TeJla, UMEIOIETO OCh
BpAILCHUS

O 00O WL A WK —

Cuna TshkecTH. 3agucumocms yCKopenus c60600H020 nAdeHUst Om
6bICONBL HAO NOBEPXHOCTNLIO NIAHEMbL U O 2e02PaduUecKoll
wupomvt. [eusicenue nebecHbiX mein u ux CnymHuKo8. 3aKoHbl
Kennepa. IlepBas KoOCMUYECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec mena, 0guoicywezocs
€ YCKOpeHueM.

Cuia tpenus. Cyxoe tpenue. Cuila TpeHHs CKOJIBXXKEHUS U CHJIa
TpeHus nokost. Kodddunuent tperns. Cuna conpoTUBIICHHS IPU
JIBIOKCHHH TeJIa B JKMAKOCTH MIH ra3e, eé 3a8UcumMocG onm
CKOPOCHU OMHOCUMETbHO20 OBUNCEHIUS.

[aesnenue. I'uopocmamuyeckoe dasnerue. Cuna Apxumeoa.
Texnuueckue ycmpoiicmea u mexHoI02U4eCKUe NPOYeccyl:
NOOWUNHUKY, OB8UMCEHUE UCKYCCINBEHHBIX CHYMHUKOS.
Hemoncmpayuu

Habniooenue osudicenus mei 6 UHEPYUATLHBIX U HEUHEPYUATLHBIX
cucmemax omecyéma.

IIpunyun omnocumensrHocmu.

Kauenue 08yx yunuHopos unu wapos pasHou Maccel ¢
0OUHAKOBBIM YCKOPEHUEM OMHOCUMENbHO HEeUHEPYUATbHOU
cucmemsl omcuéma.

CpasHerue pasHoOeticmayroujell NPUlONHCeHHbIX K MeLy Cull ¢
npousseodeHuemM Macchl mejid Ha e20 YCKOpeHue 8 UHEPYUATbHOU
cucmeme omcyéma.

Pasencmeo cun, sosnukarowux 6 pesyiomame 63aumooeticmeatis
men. H3meperue macc no 63aumooeicmsuro.

Hegecomocmo.

Bec Tena npu yckopeHHOM NOABbEME U [TaACHUH.
Llenmpobesichbie Mexanusmbl.

CpaBHEHHE CIJT TPEHUS TIOKOS, KAUEHHUSI ¥ CKOJIbXKEHHUSI.
Yuenuueckuit sxcnepumenm, P )pHbLE P 3
npakmuxym V3mepenne paBHOJCHCTBYIONIECH CHIT IPH JBMXKEHUH
Opycka 110 HaKJIOHHO}! INIOCKOCTH.

Tlposepka eunomesui 0 He3a8UCUMOCTIU BDEMEHU OBUNCEHUS
bpycka no

HAKJIOHHOU NIOCKOCMU HA 3A0aHHOe PACCIMOsIHUE OM €20 MACCHL.
HccnenoBanne 3aBUCHMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B
MIPY>KHHE U PE3MHOBOM 00paslie, OT UX AedopMarum.

H3yuenue Osudicenis cucmemsl mei, C6A3aHHbIX HUMbIO,
nepexunymou yepes Aézkuil oK.

Hsmepenue kodpduyuenma mpenus no eenuyune y2io6020
xoapuyuenma 3asucumocmu Fmp(N).

Hccneoosanue dgudicenust 6pycka no HaKIOHHOU NAOCKOCHIU C
nepemMeHHbIM KO3 PUYUeHmom mpeHust.

Hsyuenue dsudicenus spysa Ha 6ay ¢ mpenuem.

2.3 Craruka tBeporo Tena (4 4) Bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72
AbcomtotHo TBEpHOE Teno. [TocTynarenbHOe U BpalareabHOe Bubmmoteka LIOK

JIBIDKEHHE TBEPOTO Tesida. MOMEHT CHIIBI OTHOCHTEIBEHO OCH
BpauteHust. [lnedo cumbl. C0XKeHHE CHIT, IPUIIOKEHHBIX K
TBEpHOMY Teny. LIeHTp TsKecTH Tena.

https://m.edsoo.ru/7f41bf72
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YcnoBus paBHOBecHs TBEPAOro Tea. Y cTroiunsoe,
HeycToi9nBoe, 6e3pa3IuiHOe PaBHOBECHE.
Texnuueckue ycmpoucmea u mexHoI02U4ecKue npoyeccyl.

KPOHIUTEH,

CTPOUTENIBHBIN KPaH, peHIETIaThle KOHCTPYKIHH.
JleMoOHCTpauuu

Ycnosus paBHOBecHs. Bujibl paBHOBECHSL.
Yuenuueckuii 3xcnepumenm, P P P A

npakmuxym VccienoBanue yclIoBHil paBHOBeCHUsI TBEPAOTO Tea,
HMEIOLIEro OCh BPAIIEHUS.

KoHcTpynpoBaHHe KPOHIITEHHOB U PacuéT CHI yIPYTOCTH.
M3zyyenune ycrounBocTH TBEPIOrO TeJla, MMEIOIIETO IIOA/b
OIOPBI

2.3 3aKoHBI COXpaHEHHS B MEXaHHKe (6 1) 2.4 3aKkoHBI coxpaHeHHs B MexaHuke (14 1) Bubmmoteka LIOK
https://m.eds00.ru/7f41bf72
ViMmynsc MaTepHanbHON TOUKH (Tella), CHCTeMBl MaTePHAIIBHBIX TOUEK. MMy nbc MaTepuaabHOH TOYKH, CHCTEMBl MATEPHAIBHBIX TOYEK. Bubmmoteka LIOK

VIMIybC CHIIBI M HI3MEHEHHE UMITYJIbca Tella.

3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE JIBMXKEHUE.

Pa6oTa critbl. MOIHOCTE CHIIBL.

Kunetnueckast sHeprust MaTepHaabHOM ToukH. Teopema 00 H3MeHEHHI
KMHETUYECKOH SHEPrUu.

IMoTtennuansHas sHeprus. [loTeHIaNbHAs SJHEPTHs YIIPYTo
nedopMupoBaHHO# NPpYXUHEL [ToTeHIMaNbHAS SHEPT U Tela BOIM3U
noBepxHocTH 3emin. [loTeHInaNbHbIe U HENOTEHIMAIbHbIE crilbl. CBs3b
PpabOTHI HEMOTEHINATBHBIX CHJI C U3MEHEHHEM MEeXaHWIeCKOH YHepTHn
CHCTEMBI TeJl. 3aKOH COXPaHCHNS MEXaHMYECKOH SHEeprHuL.

VYipyrue u Heynpyrue CTONKHOBEHHS.

Texnuyeckue ycmpoiicmea u npaxmuieckoe npumeHenue: BOIOMET, KOIEp,
NIPYKUHHBIHA TACTOJIET, ABIKCHHE PAKeT.

Hemoncmpayuu

1. 3aKOH COXpaHEeHMs HMITYJIbCA.

2. PeakTHBHOE JIBM)KEHHE.

3. Ilepexon HOTEHIHANBHON YHEPTUH B KHHETUUECKYIO U 0OpAaTHO.
Yuenuueckuii 3xcnepumenm, nabopamopnsie padomol

1. zy4enne abCOIIOTHO HEYIPYTOTO yaapa ¢ MOMOIIBIO IBYX
OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

2. UccnenoBanue cBsi3M pabOTHI CHITBI ¢ H3MEHEHHEM MEXaHHIeCKOH
9HEPTUH Tella Ha IPUMepe PacTsDKEHUS] PE3HHOBOTO JKI'yTa

Llenmp

Mace cucmemvl MamepuanbHovix moyex. Teopema o 0gudxcenuu
yenmpa

Mace.

VIMiyibe critbl M I3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHHS
HMITyJIbCA.

PeakTuBHOE [[BHXCHHE.

Momenm umnynvca mamepuanvroi mouxku. Ilpedcmasnenue o
COXpaHeHUU MOMEHMA UMNYbCA 6 YEeHMPATbHbIX NOJIAX.

Pabora criel Ha MalTOM U Ha KOHEYHOM IIepeMeIeHHN.
I'paguueckoe

npeocmasienue pabonmbi cuibl. MOIHOCTB CHIIBL.
Kunernueckas sneprus MaTepuansHoit Touku. Teopema 00
W3MCHEHUH KMHETHYECKOM SHEPrUM MaTePHAIBHON TOUKH.
TloTeHuMaNbEHbIE M HETIOTEHINAIBHEIE CHIBL [lomenyuanvhas
suepeus. Ilomenyuanvras snepeus ynpy2o 0epopmupoeanHo
npyorwcunsl. llomenyuanvhas snepeus meia 8 0OHOPOOHOM
epasumayuonrom none. Illomenyuanvnasn suepeus mena 6
2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmMpU U 6He wapa,).
Bmopas kocmuueckas ckopocms. Tpemvs kocmuyeckas
cKoOpoCHIb.

CBs13b pabOTHI HEOTEHIIHAIBHBIX CHJI ¢ H3MEHEHHEM
MEXaHHYECKOIl SHEPTHU CHCTEMBbI Tell. 3aKOH COXPAaHCHHUS
MEXaHHYECKOI SHEPTHU. Ynpyaue u Heynpyaue CmoakHOBEHUs..
Vpaesnenue Bepnyniu 015 udeanvnoii dcuokocmu Kax ciedcmeue
3aKOHA COXPAHEHUS MEXAHUYECKOU SHEePUL.

Texnuueckue ycmpoiicmea u mexHoIO2UYeCKUe NPOYeCcyl:
osudicenue paxkem, 000MEN, KONEP, NPYICUHHBLIL NUCTNOTIEN,
2UpocKkon, QueypHoe KamaHue Ha KOHbKAX.

Hemoncmpayuu

3aK0H COXpaHEHUs UMITyJbca. PeakTHBHOE ABYDKEHHME. M3mepenue
MOWHOCMU CUTTBL.

Usmenenue snepauu mena npu cogeputenuy pabomoi.

https://m.edsoo.ru/7f41bf72
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B3zanMHbIe peBpalleHNst KAHETUYECKON U MOTEHIHAIBHOM
SHepruil npy JeHCTBUU Ha TEJO CHIIBI TSDKECTH U CHIIBI YIPYTOCTH.
Coxpanenue snepeuu npu c600600HOM NAOEHUU.

Vuenuueckuil sxkcnepumenm, nabopamopuwvie pabomsi,
NPaAKMUKym

1. Usmepenue umnynsca mena no mopmosHOMy nymu.

2. H3mepenue cunbl mszu, CKOpoCmu Mooeau 31eKmpomMoouis u
MOWHOCU CUNbL MARU.

3. Cpasnenue usmeneHuss UMnYIbCA Med ¢ UMRYIbCOM CUTbL.

4. Hcecneoosanue coxpanenuss umMnynbea npu ynpyaom
63AUMOOETICMBUL.

5. H3mepenue Kunemuyeckou snepeuy mena no mopmMosHOMy
nymu.

6. CpagHerue usmeHerUs NOMEHYUANLHOU SHEPRULU NPYICUHBL C
pabomotii

CUTIbL MPEHUI.

7. Onpeoenerue pabomol CUibl MpeHust NPu 08U CEHUU med no
HAKJIOHHOU NJIOCKOCHU

Tema 3. MonekynspHast pu3MKa 1 TepMOJUHAMUKa (22 ) Tema 3. MonekynsipHas pu3MKa 1 TepMOHHaAMuKa (55 ) Bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOW Teopuu (8 1) 3.1 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOU Teopuu (20 u) Bubmmorexa [IOK
https://m.edsoo0.ru/7f41bf72

OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KHHETHIECKON TEOPHH U UX OCHOBHBIE ITOJIOXKEHHUS MOJIEKY IIPHO-KHHETHIECKON TEOPHU Bubmmoteka LIOK

ombITHOE 000cHOBaHKe. BpoyHoBckoe nBmxkenue. Huddysus. Xapakrep
JIBIDKEHHUS U B3aHMOJICHCTBHS YaCTHUIl BelecTBa. MoJenn cTpoeHHs ra3os,
KHUAKOCTEH U TBEPABIX TeJ M OOBSCHEHNE CBOICTB BEIIECTBA Ha OCHOBE
STHX MOJENIEH.

Macca u pazmeps! Mosieky1. Konmmuectso Bemectsa. [locrostHHas
ABorazpo.

TennoBoe paBHoBecue. Temnepartypa u e€ usMmepenue. [llkana
TeMIepaTyp

Ienscust. Mozens naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KUHETHYeCKOU TEOPHH UIealbHOr0 ra3a. AOCOMIOTHAs TeMIepaTypa Kak
Mepa cpefHell KHHeTHYEeCKOI SHEpTHHU TeIUIOBOTO JABIDKEHHS JaCTHIL ra3a.
[Ixana remnepatyp Kenseuna. I'azoBble 3aK0HEL. YpaBHEHHE
MenneneeBa—Kuanelipona. 3akoHn [lanbroHa. M3omnponeccsl B
H/IeabHOM Tra3e ¢ IIOCTOSTHHBIM KOJIMYecTBOM BelecTsa. I paduueckoe
TIPEJICTaBIICHNE U30TIPO-IIECCOB: H30TEpPMa, M30X0pa, n300apa.
Texnuuueckue ycmpoiicmea u npaxmuieckoe npumenenie; mepmomemp,
b6apomemp.

Memoncmpayuu

1. OmbITHI, TOKa3BIBAIOIIHE JUCKPETHOE CTPOCHHE BENIECTBA, (poTorpaduu
MOJIEKYJI OPTaHHYECKHX COCINHEHHUIT.

2. OmbITh 10 U DY3nH KHUAKOCTEH 1 Ta30B.

3. Mopnenb OpOyHOBCKOTO JIBHIKCHHUSL.

4. Mopens onbita LlTepHa.

5. OnBITHI, TOKa3bIBAIONINE CYLIECTBOBAHHE MEXMOJICKYIIIPHOTO
B3aUMOJIEHCTBHS.

6. Moielnb, MILTFOCTPHUPYIOIIAst IPUPO/TY TABIEHHUS ra3a Ha CTEHKH COCY/Ia.
7. OnBITHI, WUTIOCTPUPYIONIHE YPAaBHEHUE COCTOSIHHS HICaIbHOTO Ta3a,

(MKT), ux onbitaoe o6ocHoBanue. Hudbdysus. bpoynosckoe
IBIDKEHHE. XapaKTep ABIKEHHS U B3aHMOACHCTBYS YaCTHIT
BeIlecTBa. MOMeNH CTPOSHHUS Ta30B, JKHAKOCTEH U TBEPIBIX Tl U
00BsICHEHHE CBOICTB BEILIECTBA HA OCHOBE TUX MoJejeil. Macca
U pa3Mepbl MOJIeKyI (aToMoB). KonmuecTBo BemecTBa.
IToctosiHHast ABoraapo.

TemnoBoe paBHOBecue. TemmepaTypa u criocoObl €€ u3MepeHHs.
[kana

temnepaTyp Llenscus.

Monens uneansHoro raza B MKT: yacTuiibl raza IBHKyTCS
Xa0THYECKHHU He B3aUMOJEHCTBYIOT JPYT C IPYTOM.

T"azoBele 3akoHEl. YpaBHeHHe Menneneesa—Kianeiipona.
AbcomoTHast TeMreparypa (kaia remnepatyp Kensuna). 3akon
JlambTOHA.

H3omporieccs B HAEIBHOM T'a3e ¢ HOCTOSHHBIM KOJIHIECTBOM
BEIIECTBA.

I'padmyeckoe npeacTaBIeHe H30IPOLIECCOB: N30TEpPMa, H30X0pa,
n3obapa.

CBsI3b MEX]Ty IaBJICHUEM U CpeJIHel KHHETUYECKOM SHepruei
MIOCTYNATENFHOrO TEIUIOBOTO ABIKESHHS MOJICKYJI HACATEHOTO
rasa (ocHoBHoe ypaBHeHne MKT uneansHoro rasa).

Ces13b abCONOMHOU memnepamypvl mepmMoOUHAMUYECKOT
cucmemsl co cpeoHell KUHemuyeckou sHepaueti NOCHynamenbHo20
Meni06ozo 0sudicers eé yacmuy.

Texnuueckue ycmpoucmaa u mexHono2u4eckue npoyeccul.:
mepmomemp, 6apomemp, nonyuenue HaHOMamepuanos.
[Hemoncmpayuu

https://m.edsoo.ru/7f41bf72
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U30IIPOLIECCHI.
Yuenuueckuit s3xcnepumenm, nabopamopusie pabomot

1. Onpezenenne Macchbl BO3/lyXa B KJIACCHOW KOMHATe Ha OCHOBE
U3MepeHuit 00bEMa KOMHATBI, JABJIECHUS U TEMIIEPATYPhl BO3yXa B HEH.
2. UccnenoBanue 3aBUCUMOCTU MEXK]Ty ITapaMeTPaMH COCTOSIHUS
Ppa3peKEHHOro rasa.

Monenu IBHKEHHUsI YaCTHI] BELLIECTBA.

Moeinb GpOYHOBCKOTO JABHIKCHHSI.

Bueopouk ¢ 3a1uchio peabHOro OpOYHOBCKOTO JBHYKCHUS.
Jubdysus xuakocreit.

Mogensb onbita IlTepHa.

IIputsxeHue MoseKky1.

Mopenu KpUCTATNYECKHX PEIIETOK.

Hab:roqeHune 1 Mcclief0BaHie H30IPOLECCOB.

Yuenuueckuit 3xcnepumenm, )pamopnvle p 1,
npakmuxkym Hccnedosanue npoyecca ycmano6ieHusi meniogo2o
PpasHosecus npu menioooMeHe mMexncoy 2opsadeli U X0JI00HOU 60001.
H3yuenue uzomepmuuecrkozo npoyecca (PeKomeH008aHo
UCnoIb306aHUEe YUPPOBOT 1abDOpamopuiL).

Uzyyenue uzoxoprozo npoyecca. Hzyuenue uzobapnozo npoyecca.
Ilposepka ypasnenus cocmosnus

3.2 OCHOBBI TEPMOJMHAMUKH (8 1) 3.2 OcuoBsl TepmoauHamuk (20 ) Bubmmorexa [IOK
https://m.edso0.ru/7f41bf72
TepmonuHamuyeckas cucteMa. BHyTpeHHsIs SDHeprus Tepmoounamuyeckas (T/]) cucmema. 3adanue sHeutHux yciosui Bubmmorexa [IOK

TepMOHI/IHaMH‘IeCKOﬁ CHCTEMBI U CcItoco0bI € n3Menenus. KonmnuectBo

TEIUIOTHL M paboTa. BHYTpeHHSI SHEprist OTHOATOMHOT'O HIEAJILHOTO Ta3a.

Buzpl Teronepesaun: TeIONPOBOJHOCTb, KOHBEKLIUS, H3IIyYEHHE.

VY nenbHas TEIIOEMKOCTD BelecTBa. KonmmaecTBo TeIIoThI pu
temtonepenaye. [Tonsrue 06 annadaTHoM npornecce. IlepBolii 3akoH
TepMOJUHAMUKH. [IpMeHEeHNE EpBOro 3aKOHA TEPMOANHAMUKH K
n3onponeccaM. I'paduaeckast HHTepIpeTanus padoTsI rasa.

Bropoii 3akoH TepMoanHaMuKH. HeoOpaTuMOCTh MPOLIECCOB B IIPHPOJIE.
TensoBble MatuHbL. [IpUHIKIIBL ASHCTBHS TEIUIOBBIX MAIIMH.
TIpeoOpa3oBanus sHEpruy B TeIuioBbIx MamuHax. KITJ TeruoBoii
matusel. [ukn Kaprao u ero KITJI. Dkonorndeckue npooaeMsl
TEIUIOIHEPTETUKH.

Texuuyeckue ycmpoiicmea u npaKkmuieckoe npumMeHenue.; 08usamens
G6HYMPEHHE20 c2opanus, Obimogoll XON0OUILHUK, KOHOUYUOHED.
Hemoncmpayuu

1. I3meHeHNe BHYTpEHHEH SHEPTUH TeJla P COBEPIIEHIH PabOTHI:
BBUTET IPOOKH M3 OyTBUIKH IT0]] AEfICTBHEM C)KaTOTO BO3TyXa, HarpeBaHHe
a¢upa B TaTyHHOI TpyOKe MyTEM TpeHHs (BUIEO IEMOHCTPALIHS).

2. I3MeHeHne BHYTpEeHHEH SHEPTUH (TeMIIepaTypsl) Tena Ipu
TerIonepeaaye.

3. OmsIT 10 a1MabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM
OTHHBOM).

4. Mozenu napoBoii TypOHHEI, TBUTATEIIsI BHYTPEHHETO CTOPaHUs,
PEaKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomol

1. 3mepeHne ynenbHON TEIIOEMKOCTH.

ons T/ cucmemul. Buewinue u 6HympeHHue napamempeol.
IHapamempuor T/ cucmemoi

Kax cpeonue 3HaueHus GeNudlUH, ONUCbIBAIOWUX eé COCMOsAHUEe HA
MUKPOCKONUYECKOM YPOGHE.

Hynesoe nauano mepmoounamuku. CamonpouseonvHas
penaxcayus T/] cucmemvl K menyiogomy pagHosecuio.

Mopgens UeaIbHOTO Ta3a B TePMOUHAMUKE — CHCTEMa
ypaBHEHHUI: ypaBHeHHe MeHeneeBa—KianelipoHa 1 BeIpaskeHUE
U1l BHYTPEHHEH SHEPrUu.

YcnoBus PIMEHNMOCTH TOM MOJISIH: HU3Kasl KOHIIGHTPAIUsL
YaCTHII, BEICOKHE TeMIIepaTyphl. BeIpaskeHue JUIs BHyTpeHHeH
SHEPTUH OJHOATOMHOTO

nzeanbHoro rasa. Keasucmamuyeckue u necmamuyeckue
npoyeccul.

DnemeHTapHas paboTa B TepMOAMHAMUKe. BbruncieHue paboTs
10 rpaduKy mporecca Ha pV-auarpamme.

Temnonepenayua kak crocod n3MeHeHus BHyTpeHHei sueprun TJ]
CHCTEMBI

6e3 coBepIueHus padoTHl. KOHBEKIHNS, TEIIONPOBOIHOCTS,
nsnydenne. Kommaectso terotsl. TermmoémMkocTs Tena. Yoenvras
u MonApHas menioémxkocmu gewecmea. Ypasnenue Matiiepa.

VY enpHas TEmIoTa cropanys Tomausa. Pacyér konuuectsa
TEIUIOTHI IpH Teruonepenade. [lorstie 06 aguabaTHOM Iporiecce.
IlepBblit 3aKOH TepMOAMHAMHKH. BHYTpEHHSS dHEprus.
KonmdecTBo TennoTs! ¥ paboTa Kak Mepbl U3MEHEHHS BHYTPEHHeH
sHepruu T/] cucreMsl.

BTopoii 3akoH TepMOANHAMUKH AJIs1 pABHOBECHBIX IPOLIECCOB:
4yepes 3aJaHHOe PaBHOBECHOE cocTosiHue TJ] cHcTeMBbl IPOXOAUT
€IMHCTBEHHas aguabaTa. AGcomoTHas TeMnepartypa. Bropoit
3aKOH TePMOJMHAMUKH Il HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXKHO MEpeaaTh TEIUIOTY OT OoJiee XOJIOJHOTO Tena K Ooee
Harperomy 6e3 komneHcannu (Kmaysuyc). Heobparumocts

https://m.edsoo.ru/7f41bf72
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MIPUPOHBIX MTpoueccoB. [IpUHIMIBI JEUCTBUS TEIJIOBBIX MAILIUH.
KIIJ. Makcumansnoe 3Hauenue KIIJ. Luxn Kapno.
DKOJIOTMYECKHE acleKThl UCIIOIb30BAHMS TEIUIOBBIX JIBUIATENICH.
TemnoBoe 3arps;3HEHUE OKPYIKAIOIIEH Cpejibl.

Texuuueckue ycmpoucmea i mexHoI02U4ecKie npoyeccyl:
XONOOUNbHUK, KOHOUYUOHED, OU3ETbHbILL U KapOIOpAmopHblll
osueamenu, napoeasi MypouHa, NOIY4eHUe C8EPXHUIKUX
memnepamyp, Ymuau3ayis « Meniosbixy omxo008 ¢
UCNONb308AHUEM MENNO0B020 HACOCA, YIMUTU3AYUS
buoopeanutecko2o monauea 0Jisi 8bIpabOMKU «MENI0GOU» U
anekmposnepauu. [Jemoncmpayuu

1. I3MeHeHue TeMrepaTypbl IpH aiiadaTHYeCKOM pPaclIMPEHHH.
2. Bo3aylHoe OrHUBO.

3. CpaBHEHHE YACIBHBIX TEINIOEMKOCTEH BELIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEH HEpIuHu.

5. UccnenoBanue aauabaTHOTO Mpolecca.

6. KommbroTepHbie MOJIETH TEIUIOBBIX JABUTaTeNIeH.
Yuenuueckuii sxcnepumenm, )PaAmopHole p A
npaKmuxKym

1. Usmeperue yoenvHou menioémkocmu.

2. Hccnedosanue npoyecca ocmul8aHus euecmsd.

3. Uccnedosanue aduabamuozo npoyecca.

4. U3yuenue 63aumocesnsu 3Hep2u MelNCMONEKYIAPHO20
63aUMOOeUCMBUs. U MEeMRepamypol KUNEHUsL HCUOKOCEl.

3.3 ArperaTtHble cocTosiHMS BeltecTa. DazoBble nepexosl (6 4) 3.3 ArperaTHble cocTosiHus BeriectBa. ®azopble nepexosl (15 u) Bubmmorexa [JOK
https://m.edso0.ru/7f41bf72
IMapooOpa3zoBanue u koHaeHcauus. Mcnapenue u kunenue. AdbcomotHast 1 | ITapooOpazoBanue u KoHeHcalus. MicnapeHue 1 KurneHue. Bubmmorexa [JOK

OTHOCHUTeIIbHAS BIAXKHOCTH Bo3ayxa. HachImeHHsIi nap. Y nenbHast
TeIuIoTa napoobpa3oBaHus. 3aBUCHMOCTb TEMIIEPATyphl KUIICHHUSI OT
JIaBIICHHUSI.

Trépnoe Teno. Kpucrammaeckne u aMopdHbIe Tena. AHI30TPOIIHS
cBoifcTB KprcTawioB. XKunkne kpuctamisl. CoBpeMEHHBIE MaTePHAIIEL.
[InaBneHue U KpUCTaIIM3aLUs. Y IeTIbHas TEIIOTA IIaBICHHU.
CyO6mmarus.

YpaBHeHHe TeIUIOBOTO OanaHca.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumeneHie: TATPOMeTp U
NICHXPOMETP, KAJIOPHMETP, TEXHOJIOTUH ITOyUeHHST COBPEMEHHBIX
MaTepHalioB, B TOM YHCIIe HAHOMATEePHAIOB, U HAHOTEXHOJIOT UH.
Hemoncmpayuu

1. CBolicTBa HaCBIICHHBIX MAPOB.

2. Kunenne npu OHIKEHHOM JaBJICHUH.

3. CnocoObl H3MEpEeHHs BIaKHOCTH.

4. HaOmioieHue HarpeBaHHs U IUIABICHUS KPUCTAJUTMIECKOTO BEIECTBA.
5. JIeMOHCTpaL|si KPUCTAIIIOB.

Yuenuueckuii 3xcnepumenm, P ]

r r
1. Mi3mMepeHne OTHOCUTENBHOI BIa)KHOCTH BO3IyXa

Y nenpHas TeIIIOTa NapooOpa3oBaHHs.

Hacelmennsle 1 HeHacHIIeHHbIE Tapbl. KauecTBeHHast
3aBHCHUMOCTb IIOTHOCTHU U JaBJICHUsI HACHIIIEHHOTO Tapa OT
TEMITepaTypPbl, X HE3aBICUMOCTh OT 00BbEMa HACHIIIIEHHOTO Mapa.
3aBHCHMOCTB TEMIIEpATyPhl KUIICHHS OT JABIICHAS B XKUKOCTH.
BrnaxzocTs Bo3gyxa. AGCOMIOTHAsI X OTHOCHTEIbHAS BIaXKHOCTb.
Teépnoe Teno. Kpucrammaeckne 1 aMopdHbIe Tena.
AHI30TpOTINS CBOWCTB KpHcTaiioB. [InaBnerne u
KpUCTa/UTH3alus. Y AelbHas TeroTa miaBieHus. CyOmuManus.
Jedopmarmu tBEpHOro Tena. Pactsoxenne u cxarue. CIBHT.
Monyns

IOHra. [penen ynpyrux aedopmanuii.

TemnoBoe paciIMpeHue KUAKOCTEW 1 TBEPIABIX Tel, 00bEMHOE U
JIMHEHHOE pacIIpene. AHIapMOHH3M TETUIOBBIX KoJieOaHui
YJaCcTHIl BEIECTBA KaK IPUUHHA TEIJIOBOTO PACIIHPEHuUs Tel (Ha
Ka4eCTBEHHOM YPOBHE).

TIpeoGpa3soBanue sHepruu B (ha30BBIX Iepexofax. YpaBHEHHE
TEIIOBOTO OanaHca.

TloBepxunoctHOe HaTsbkeHue. KoadduimeHT moBepxHOCTHOTO
HaTshkeHus. KanmmspHele seinenus. Jlainenue noj
HCKPUBIEHHOM MOBEPXHOCTHIO kKuakocT. dopmyna Jlamnaca.
TexHu4yeckue yCTpOHCTBA U TEXHOJIOTHYECKHE IIPOLIECCHL: KHIKHAE
KPHUCTAJLTBI, COBDEMEHHbIC MaTEpHAJIbI.

https://m.edsoo.ru/7f41bf72
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JleMoHCTpauuu

TemnoBoe pacumpeHue. CaoiicTBa HaCBIINICHHBIX MTapOB. Kunenwue.

Kunenue npu NoHMKEHHOM JaBJICHHUN.

Hsmepenue cunvt nosepxnocmmozo namsaxcenus. Onvimol ¢
MbLIbHBIMU

naénKamu.

Cmauusanue. Kanunnspnoie sienenus. Mooenu HenbiomoHo8cKotl
JHcuUOKOCHU.

Crnoco0bl U3MepeHHs BIaXXHOCTH. VccenoBane HarpeBaHus 1
IUIABJICHUS KPHCTAJUINYECKOrO BELIECTBA.

Buowt oepopmayuii. Habnooenue manvix oepopmayuii.
Yuenuueckuit

IKcnepumenm, )pamopHovie p o1, npakmuxym Hsyvenue
3aKOHOMepHOCmel UCNaPeHUsl HCUOKOCTEL].

Usmepenue yoenvrou meniomvl niagienus iboaq.

H3yuenue ceoticme HACILEHHBIX NAPOE

3mepenne abCOMIOTHOM BIIaXKHOCTH BO3/yXa U OLEHKA MacChl
apoB B

HOMEIICHHH.

Hsmepenue kodghuyuenma noeepxHocmmno2o HamsiceHus.
HUszmepenue mooynsa FOnea. Hccneoosanue 3asucumocmu
Oehopmayuu pesuros020 06pasya Om NPUIOHCEHHOU K HeMy CUTbL

Tema 4. DnextpoauHamuka (22 1) Tema 4. DnextpoauHamuka (55 1) Bubmmorexa [JOK
https://m.edso0.ru/7f41bf72

4.1 Dnekrpocraruka (10 1) 4.1 Dnekrpudeckoe nosne (25 9) Bubmnorexa [JOK
https://m.edsoo.ru/7f41bf72

DnekTpu3anus Tes. DIeKTpUUecKui 3apsi. J{Ba BUaa 3JeKTPUUECKUX DrekTpu3auus Tell U e€ NposBIIeHUs. DIIeKTpruYecKuii 3apsa. [Isa Bubmmorexa [JOK

3aps0B. [IpOBOIHNKH, AMINEKTPUKH U MOIYTIPOBOTHIKH. 3aKOH
COXPAHEHHU 3IEKTPHIECKOr0 3apsi/a.

Bsaumopeiictue 3apsnoB. 3akon Kynona. ToueuHslit aIeKTpHUIECKUi
3apsia. DnekTpuyeckoe nose. Hanpsok€HHOCTD AIIEKTPUYECKOro MmoJs.
IMpuHIMN cynepno3uIuy 3JIeKTPHIECKHX nojieil. JInann HanpskEHHOCTH
9NEKTPUYECKOTO MOJIA.

Pa6ora cui anextpocratraeckoro moms. [Torernuan. Pasaocts

TTOTCHI[HAJIOB. HpOBOI[HI/IKI/I 1 JTUBJICKTPUKH B SJICKTPOCTATUICCKOM I10JIC.

JlusneKkTpryeckas POHHI[AEMOCTb.

OnekrpoéMkocTb. KoHzencaTop. DneKTpoéMKOCTh MI0CKOTO
KOHJIEHCaTopa.

OHeprus 3apsHKeHHOT0 KOHAEHCATopa.

Texnuueckue ycmpoiicmea u npakmuueckoe npumeHeHue: 21eKmpocKon,
9NeKMPOMEmp, S1eKMPOCMAMULECKAs. 3aujUmd, 3a3eMieHue
2NEKMPOnpUOOPO8, KOHOEHCAMOp, KONUPOBATbHBILU ANNApam, CmpyuHbslll
npunmep.

[Memoncmpayuu

1. YeTpoHCTBO M IPUHLNUIT ACHCTBUS JIEKTPOMETpA.

2. B3anmozeiicTBre HadIEKTPU30BAHHBIX TEIL.

3. DneKTpHUECKOe 10JIe 3apsSKEHHBIX TeIl.

4. I[IpoBOTHUKH B DIIEKTPOCTATHYECKOM IOJIE.

5. DnekTpocTaTuyecKas 3amura.

6. JINDIIEKTPHKHU B 3JIEKTPOCTATHIECKOM IIOJIE.

BUJIA

3JIEKTPUUECKUX 3apsfoB. IIpOBOAHUKY, AUDIEKTPUKHI U
HOJTyIPOBOAHHKH.

OneMeHTapHBIH >IEeKTPUUECKUi 3aps. 3aKOH COXpaHEHHUs
3NEKTPUYECKOTO 3apsja.

B3aumoneiicteue 3apsnoB. Toueunsie 3apsbl. 3akoH Kynona.
OnexTpuueckoe nose. Ero felicTBie Ha SIEKTPHIECKHE 3apsI/Ibl.
HanpsoxérnocTts anexrpudeckoro mons. IIpoousrit 3apsa. Jlnanm
HAMpsDKEHHOCTH dMEKTpUIeckoro nost. OpHopoaHoe
3NEKTPUYECKOE TIOJIE.

TloTeHnManBEHOCTE 3EKTPOCTATHIECKOTO MoJisl. PazHoCTh
MOTEHLHANOB U HanpsbkeHue. [loTeHnuanpHas sHeprus 3apsijia B
3NEKTPOCTATUYECKOM MoJIE. IIoTeHIMa IIEKTPOCTATHIECKOTO
noJist. CBs3b HANPSHKEHHOCTH

TOJIS U PA3HOCTH TMOTEHINAJIOB AT 3MeKTPOCTATUIECKOTO OIS
(KaK OJTHOPOJTHOTO, TaK U HEOJHOPOIHOTO).

TIpuHIMN CYyNEepro3HLUH JEKTPUIECKHUX MOJIEH.

Tlone Toueunoro 3apsna. [lone paBHOMEPHO 3apsKEHHOU cephl.
Tlone paBHOMEpHO 3apsiKeHHOTO 10 00BEMY 11apa. [Tore
PpaBHOMEPHO 3apsDKEHHON 0ECKOHEYHO! IIOCKOCTH. KapTHHbI
JIMHUI HANPsYKEHHOCTH 3TUX TOJIEH ¥ SKBUIIOTEHIATBHBIX
MIOBEPXHOCTEH.

https://m.edsoo.ru/7f41bf72
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7. 3aBUCHMOCTb 3JIEKTPOEMKOCTH IIIOCKOTO KOHJEHCATOPa OT IUIOMIAIH
IUIACTHH, PACCTOSHUS MEXy HUMH H JHIEKTPUIECKOI IPOHUIIAEMOCTH.
8. DHeprus 3apspKEeHHOTr0 KOHJIEHCAaTopa.

Yuenuueckuii s3xcnepumenm, )pamopHwvie p

1. I3mMepeHue 351eKTpOEMKOCTH KOHEHCATOpa

[IpoBOJHKKH B 3JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBHE PABHOBECHS
3aps/IOB.

JIM3IIeKTPHKY B 3JIEKTPOCTATUYECKOM MoJie. J{uaieKTpuyeckast
[POHHULAEMOCTh BEIECTBA.

Konzaencarop. DeKTpoéMKOCTh KOHIECHCATOPa. DIEKTPOEMKOCTD
IIOCKOTO KOH/ICHCATOPA.

Tapannenvnoe coedunenue kondencamopos. Ilocredosamenvrhoe
CcoeOuHeHUe KOHOEHCamopos. DHep2Usl 3aPANCEHHO20
KOHOeHcamopa.

Meusicenue 3apsiicennotl yacmuysl 6 00HOPOOHOM SNEKMPULECKOM
none. TexHuyeckue yCmpoucmea u mexHoN0SUIeCKUe NPoYeccnL:
9JIEKTPOCKOII, 3JIEKTPOMETP, JIEKTPOCTATUYECKAS 3aLIUTa,
3a3eMIICHUE JIEKTPONIPHOOPOB,

4.2 INocTostHHEIHN dnekTpudeckuii ToK. Toku B pa3HbIX cpenax (12 u) 4.2 ITocTOSIHHBIHM dNEKTPHIECKHil TOK (24 1) Bubmmoteka LIOK
https://m.edsoo.ru/7f41bf72
DIIEKTPUYECKHI TOK. YCIIOBUS CYLIECTBOBAHHS DJICKTPUYECKOTO TOKA. Cua Toka. [ToCTOSHHBIN TOK. Y CIIOBUSI CYIIECTBOBAHHS Bubmmorexa [JOK

Hcrounnku Toka. Cuia Toka. [ToCTOSHHBIN TOK.

Hanpspxenue. 3akon OMa Juisd y4acTka LemH.

DeKTpHUYecKoe CONPOTUBIICHHE. Y IEILHOE CONPOTHBIICHUE BEIECTBA.
IMocnenoBaTensHOE, apaJUICIBHOE, CMEIIAHHOE COSNHEHNE
IIPOBOJHHUKOB.

Pa6ota anexrpudeckoro Toka. 3akoH J[xoyns—IIeHna. MomHocTs
NIEKTPUYECKOTO TOKA.

OJ1C u BHYTpEHHEE CONPOTUBIICHUE HCTOYHUKA TOKa. 3akoH OMa 11t
MIOJIHOM (3aMKHYTOI) 3JIeKTpHUeCcKoii enu. KopoTkoe 3aMbIkaHHe.
DJeKTpOHHAs IPOBOAUMOCTD TBEPABIX METAILIOB. 3aBUCHMOCTb
COIPOTUBIIEHHSI METAJLIOB OT TeMIepaTypbl. CBepXIPOBOAUMOCTS.
DOexTpuYecKkuii TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.
IMomynpoBoxHuky. CoOCTBeHHAs! M IPEMECHAs! IPOBOAMMOCTh
noTynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoAHUKOBBIE
TIPUOOPEI. DIIEKTPHUYECKHI TOK B pacTBOPaX H pacIuiaBax JIEKTPOJIUTOB.
DIeKTPOIUTHIECKAs IUCCOLHALIS. DIEKTPOIIH3.

DIeKTpUYecKuid TOK B razax. CaMOCTOSATENbHBINA U HECAMOCTOSTENIBHBIH
paspsaa. Momnnust. [Tnasma.

Texnuueckue ycmpouicmea u npakmuieckoe npumereHue: aMInepMerp,
BOJIbTMETP, PEOCTAT, UICTOYHHKHU TOKA, JIEKTPOHArpeBaTeIbHbIC IPUOOPEI,
3JIEKTPOOCBETHTEIEHbIE TPUOOPEI, TEPMOMETP CONPOTHBIICHHS,
BaKyyMHBIH IO, TEPMHCTOPHI U (OTOPE3UCTOPHI, TTOIYIIPOBOTHUKOBBIH
O], TalIbBaHUKA.

Hemoncmpayuu

1. I3mepeHne CHIIBI TOKA U HALIPSDKEHHS.

2. 3aBUCUMOCTDH CONPOTUBIICHHS HMIMHIPHIECKHX IPOBOJHUKOB OT
JUTHHBIL, TIONIA1 IONePEeYHOro CeUeHHs X MaTepHana.

3. CMenaHHOE COeIMHEHHE MTPOBOAHHKOB.

4. Tlpsimoe uzmepenue IJ]C. KopoTkoe 3aMblkaHKe rabBaHHYECKOTO
9JIEMEHTA U OIIEHKA BHYTPEHHETO CONPOTUBIICHHS.

5. 3aBHCHMOCTB COIPOTUBIICHHSI METAJUIOB OT TEMIIEPaTypEbIL.

6. I[IpOBOMMOCTB HIEKTPOIHTOB.

7. VickpoBoii pa3psi ¥ MPOBOJAUMOCTH BO3yXa.

8. OIHOCTOPOHHSISI MPOBOJIMMOCTD JTHOAA.

MIOCTOSTHHOTO
aJIeKTpHYecKoro Toka. Mcrounuku toka. Hanpsoxkenue U u 34C
E. 3akon OMma 1t y4acTka Ien.

DIeKTpHUIECcKOe CONPOTUBIICHHE. 3aBUCHMOCTD CONIPOTHBIICHUS
OJTHOPOJIHOT'O TIPOBOJIHUKA OT €0 JUIMHBI U IUIOLIA 1
MIOIIEPEYHOT0 CEUCHHSI.

Y ienpHOE CONPOTUBIIEHHE BELIECTBA.

ITocnenoBarenbHOE, NapalIeNbHOE, CMEIIAHHOE COSIMHEHUE
MIPOBOJIHUKOB. Pacu€r pa3BeTBIEHHBIX ANEKTPUIECKUX LIETICH.
Ipasuna Kupxeogha. PaboTa 31eKTpUUECKOro TOKa. 3aKOH
Jxoyns—Jlenua.

MOIIHOCTE MEKTPUIECKOT0 TOKA. Tennosas MowHoCHb,
svl0ensieMas Ha pesucmope.

OJ1C u BHYTpeHHEe CONPOTHBICHUE HCTOYHHUKA TOKa. 3akoH OMa
IS

TIOJTHOH (3aMKHYTOM) 3JIeKTpHIecKol reru. MOomHoCTh
UCTOYHHKA TOKA.

KopoTkoe 3ampbikanue.

Koundencamop 6 yenu nocmosannozo moxa.

TexHuueckue ycTpoiCcTBa U TEXHOJIOTMUECKHE MPOIIECCHI:
amIiepMerp,

BOJIETMETP, PEOCTAT, CUETUUK IIIEKTPHICCKOH SHEPTHHL.
Hemoncmpayuu

M3MepeHue cuitbl TOKa M HaIPsHKEHMSI.

Hccneoosanue 3a8ucumocmu cuiibl moka om Hanpaxcenus ons
pesucmopa, 1amnuvl HaKaIU8aHUs 1 C8emoouood.

3aBUCHMOCTD CONPOTUBIICHHS IIMIMHAPUYECKUX TIPOBOJHUKOB OT
JUTHHBI, TUIOLIAJIN MOIIEPEYHOr0 CEYSHHS U MaTepraa.
Hccnedosanue 3a8ucumocmu cuibl moKa 0m conpomueieHus npu
NOCMOSHHOM HANPSIHCEHUU.

IIpssmoe n3mepenne D/IC. KopoTkoe 3amblkaHne
TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
comnpotuBiieHust. Cnocobwl coedurenus ucmounukos moka, 34C
bamapeil.

https://m.edsoo.ru/7f41bf72
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Yuenuueckuii sxcnepumenm, )pamopHwie p 1

1. MI3y4eHne cMEIIaHHOTO COEAUHEHUS PE3UCTOPOB.

2. N3mepenue D/1C UCTOYHMKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUSI.
3. HaGutoieHue auiekTponu3sa

Hccnedosanue paznocmu nomenyuanos mexicoy nonocamu
UCMOYHUKA

MOKaA OMm CUbl MOKA 8 Yenu.

Vuenuueckuil sxkcnepumenm, nabopamopuwvie pabomsi,
npaKmuxym

Hccnedosanue cmeuannozo coeouHers pesucmopos.
Hsmepenue yoenvHozo conpomusienus nPO80OHUKOS.
Hccnedosanue 3a8ucumocmu CUbl MoKa om Hanpa’CceHus o
AMNbL HAKATUBAHUA.

Veenuuenue npedena usmepenus amnepmempa (6onommempa,.
Hsmepenue I/[C u 6Hympenne20 conpomueieHus UCMOYHUKA
moka. Hccneoosanue

sasucumocmu I/ C eanv6anuueckoeo 2nemMeHma om epemeHu npiu
KOPOMKOM 3aMbIKAHUU.

Hccnedosanue pazsnocmu nomeHyuanos mexicoy nonocamu
UCMOYHUKA

MoKa om cuibl MoKa 6 yeni.

Hccnedosanue 3a8ucumocmu noie3HoU MOWHOCIU UCHIOYHUKA
MoKa om cuibl MoKa.

Habmonenne anextponmza

4.3 Toku B pa3HbIX cpenax (6 1) Bubmmorexa [JOK
https://m.edso0.ru/7f41bf72
DeKTpruIecKast IPOBOAMMOCTh PA3INYHBIX BEIIECTB. Bubmmoteka LIOK

DOIeKTpoHHas IPOBOAUMOCTD TBEPIBIX METAILIOB. 3aBUCHMOCTD
CONPOTHUBIICHHS] METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOIMMOCTb.
DOnekTpruuecKuil TOK B BakyyMe. CBOMCTBA dJIEKTPOHHBIX ITy9KOB.
TTonynposoauuku. CoOCTBEHHAst ¥ IPUMECHAS IPOBOAUMOCTh
HIOJTyIPOBOAHHUKOB. CBOicTBa p—N-TIepexoa.
TlomynpoBOAHNKOBEIC IPHOOPHI. DIEKTPHIECKUI TOK B
ANEKTPOIUTAX. DIEKTPOIUTHYECKAS AUCCOLUALIUS. DIEKTPOIIU3.
3akonbl Dapajest UL HIEKTPOIIH3A.

OnekTpudeckuii Tok B razax. CaMoCTOATENbHBIN U
HECaMOCTOATEIbHBIN

pa3psia. PasmidHble THIIBI CAMOCTOSITENIBHOTO pa3psiaa. MoHus.
IInasma.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHenue:
ra3opaspsIHble

JIAMITBL, JIEKTPOHHO-JIy4eBasi TpyOKa, IOJIYIIPOBOJHUKOBEIE
pudOpsI:

O[], TPAaH3UCTOP, GOTOANO, CBETOUOI; TaIbBAaHUKA,
paduHIpOBaHIE

Me]IY, BBIIIaBKA alIOMHHHS, YJIEKTPOHHAS MUKPOCKOIIHSL.
Hemoncmpayuu

3aBHCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TeMIIEPATyPBbL.
TIpoBOAMMOCTB 3TEKTPOIIHTOB.

3akonwl snexkmpoauza Papades. Hckposoii paspso u
nPoBOOUMOCHTL 6030YXd.

Cpasnenie npogooumMocmu Memaios u noaynpoeoOHUKOS.
OIHOCTOPOHHSISI IPOBOIMMOCTh JHOJA.

https://m.edsoo.ru/7f41bf72
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Yuenuueckuit s3xcnepumenm, )pamopnvle p 1,
NPAKMUKYM

Ha6uonenue snextposusa. Mzmepenue 3apsoa 0OHOSANEHMHO20
uona. Hccnedosanue 3a8ucumocmu conpomueneHus.
mepmope3uUcnmopa om memnepantypul.

Crsimue 601bm-amnepHol Xapakmepucmuku 0uood.

OU3NUECKUN [IPAKTUKYM (6 4)

Bubmmrorexa [IOK
https://m.eds00.ru/7f41bf72

Cnocobvl usmepenust uaUUeckux 6eIUYUH ¢ UCNOIbI0BAHUEM
AHANIO208bIX U YUPDPOBLIX USMEPUMETLHBIX NPUOOPOS U
KOMNbIOMEPHBIX 0aMYUKO8bIX cucmem. Abconromuvie u
OMHOCUMETbHBIE NOSPEUWHOCTNU USMEPEHUT (PUBUYECKUX GETIUUUH.
Oyenra epanuy nozpewtHocmell.

IIposedenue KOCBEHHbIX UMePeHUll, UCCIeO08AHUL 3A8UCUMOCTET
usutecKUx GenUUUN, NPOBEPKA NPEONONCCHHBIX SUNOME3

(86100p U3 pabom, ONUCAHHBIX 6 MEMAMUYECKUX PA30eNaX
«Yuenuueckuii sxcnepumenm, r1abopamophvie pabomot,
NPAKMUKYMY).

IMToBTopenue (5 4)
HWroroBast KOHTpOJIbHAS paboTa

IloBTOpenue (4 1)
HToroBas KoHTposIbHAs paboTa

Peseps (1 yac)

Peseps (5 yacoB)

KP=8+NKP=9

KP=8+1KP=9
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TemaTuueckoe mianupoBanue kypca 10 kiace

BbazoBblii ypoBeHs (2 yaca) ‘ YrinyOneHHbIN ypoBEHb (5 4acoB)
Jlata | Ne mi/m Tema: du3nka 1 METOAbI HAYYHOTO TTO3HAHMS 2/ 5y Ne i/ Jlara
1/1 dusuka — Hayka o npupoje. Hayursie MeTo b1 1/1

[IO3HAHUS OKpY Karolero mupa. Poip
JKCIIEPUMEHTA U

TEOPUU B IIPOLIECCE [TO3HAHUS IIPUPOJIBL.
DKcrepuMeHT B (pu3uke. MoaenupoBaHue
(bu3nUecKUX SBICHUH U MPOLIECCOB.
HemoncTpanuu 1. AHajgoroBsie u UG POBHIC
U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC
JATUYUKH.

2/2 Hayunsle runore3pbl. @U3nUECcKue 3aKOHbI U 212
TEOPUH.

I'paHuIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[punuun cootBercTBus. Ponb 1 Mecto ¢usuku B
(OopMUPOBAHUN COBPEMEHHOM Hay4YHON KapTUHBI
MHpa, B IPAKTHYECKOH e TEILHOCTH JIFOJICH.

Cnocobwi uzmeperust puzuuecKux enudun 3/3
(ananozosvie u yughposvle uzmepumenvhvie NPUObOpuL,
KOMNbIOMepHble 0AMUUKOBbLEe CUCTNEMDbL).
Tozepewnocmu uzmeperutl hpusueckux 6eIuduH
(abcontomuas u OMHOCUMENbHAS).

Mooenuposanue guzuueckux saneHull U npoyeccos 4/4
(MamepuanvHas mouka, abCconOmMHoO meeépooe meio,
UOCANbHAS HCUOKOCHb, UOCANIbHBIU 243, MOYEUHbILL

3aps10).

Jlabopamopuas paboma: Hsmepenue cunvl moxa u 5/5
HAanpsXCeHUs 8 Yenu NoCMosSHHO20 MOKd npu
HOMOWU AHANO208bIX U YUDPOBBIX USMEPUMETLHBIX
npubopos

Tema: Mexanuka 18//40y

Kunemaruka 4/10u




3/1

Mexanunueckoe ABHUKCHHUC. OTHOCHUTENBLHOCTD
MEXaHUYEeCKOro BmxkeHus. Cucrtema oTcuéra.
Tpaexropus. [lepemerienue, CKOpoCTh (CpeaHss
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 KOOPJMHAT, CKOPOCTH, YCKOPEHUS,
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
MaTepUaIbHONU 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 na memy «Kunemamuxay

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 cynepno3uium 17/2
CHIL
Bropoi1 3akoH HeroToHa 1711 MaTepUaIbHON
TOYKH.
Tpernii 3akoH Hpr0TOHA [U1s1 MaTEpHAIIBHBIX
TOYEK
Heunepyuanvnvie cucmemovl omcuéma (onpedenenue, 18/3
npumepsl). Bec mena, 0sudicywe2ocs ¢ yckopeHuem
Cratuka (1 u3 4) Croowcerue cui, npuIO’CEHHbIX K 19/-/1
meépoomy meiy.
Cratuka (2 u3 4) Lenmp msiscecmu mena. 20/-12
9/3 3aKOH BCEMUPHOTO TATOTEHUS. CUITa TSAKECTH. 21/4
[TepBasi KocMHUYECKasi CKOPOCTh
10/4 Cua ynpyroctu. 3akon ['yka. Bec Tena. 22/5
DxeusaneHmnocms epasumayuOHHOU U UHePMHOU 23/6
Maccol. 3agucumocms ycKopeHus c60000H020
naoeuust Om 6biCOMbL 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/-13

be3paznuyHoe pasnogecue. Jlabopamophas paboma:
Hsmepenue kosgppuyuenma mpenusi no gerudune
2108020 K03 puyuenma 3asucumocmu Fmp(N).




11/5 Tpenue. Bupl TpeHus (IOKOs1, CKOJNbKEHHUS, 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 HAKIIOHHOU NJIOCKOCIUY
(Cmamuxka 4 uz 4) Jlabopamopnas paboma 30/-14
«H3yuenue ycmouuusocmu 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 (Tea), CUCTEMBI 32/1
MaTepuaibHBIX TOUEK. IMITyJIbC CHITBI U
M3MEHEHHE UMITYJIbCa Tela. 3aKOH COXpPaHEeHUS
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 «3axkon coxpanerus 35/4

umnyivcay




15/2 Pabota cuibl. MOIIHOCTH CHITBL. 36/5
16/3 Kunerndeckast sHEpTrUs MaTepruaaIbHON TOUKH. 3716
Teopema 00 M3MEHEHUH KHHETUYECKOH SHEPTHH.
Paboma cunvl na manom u na kKoHeuHom 3817
nepemewenuu. I paguueckoe 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 YHEPTHU CHCTEMBI TEIl
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.
Ypasnenue bepnynnu ons uoeanvHoti sHcuoxocmu Kax 44/13

creocmeue 3aKoHa COXpAHEeHUA MexaHuueckou
IHep2UU.




Jlabopamopnas paboma « Onpedenerue pabomsi
CUTIbL MPEHUsT NPU OBUNCEHUU MEA NO HAKTOHHOU
HIOCKOCTIUY

45/14

Tema: MonekynspHas pusuka u TepMoauHamMuka 24/49

OCHOBBI MOJICKYJISIpPHO-KHHETHYECKOi Teopuu 8/20

19/1

OCHOBHBIE HOJIOKEHUSI MOJICKYJISIPHO-
KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBaHKe. bpoyHOBCKOE JBHKEHHE.
Huddysus. Xapakrep ABHKESHUS U
B3aMMO/ICHCTBUS YaCTHII BeliecTBa. Moenu
CTPOCHHS T'a30B, XHKOCTECH U TBEPBIX T U
00BsICHEHHE CBOWCTB BELIECTBA HA OCHOBE 3THX
MOJIETIEH.

46/1

20/2

Macca u pazmepsl Moseky. KomnuectBo
BeulectBa. [locrosunas ABoraapo. Temnosoe
paBHOBecue. TemmepaTtypa u e€ u3MepeHue.
IlTxana remneparyp Llenbcus

47/2

Pewenue 3a0ay na memy «OcnogHble nonodicenus
MKT»

48/3

Pewenue 3a0au na memy «Macca u pazmepwi
monexkyny. Konuuecmeo sewecmeay

49/4

JlabopaTtopHas pabora: VMccnenoBanue mpoiecca
YCTaHOBJICHHsI TETIJIOBOTO PABHOBECHUS MIPH
TEMJI000MEHEe MEXIy ropsiueld U XOJIOAHOU

50/5

21/3

Mopenb naeanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH
MJICAJIHOTO Ia3a.

51/6

22/4

AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW YHEPTUH TEIJIOBOTIO ABUKECHHUS
yactuil rasa. [llkana temneparyp KenbBuHa.

52/7

Mooenv uoeanvrozo eaza 6 MKT: wacmuywl eaza
OBUINCYMCS XAOMUYECKU U HE 83AUMOOELUCEYIOm
opye ¢ Opy2om

53/8




Ce3b abconomuoll memnepamypul
MEPMOOUHAMUYECKOU CUCIEMbL CO CPEOHell
KUHemu4eckou sHepeuelt NoCmynameibHo20
MeNni08020 0BUIICEHUsL e€ Yacmuy

54/9

Pewenue 3a0au no meme « Ochognoe ypasHnenue 55/10
MONEKYISPHO-KUHEMUYECKOL
meopuuy
23/5 ["a30BbIC 3aKkOHBI. YpaBHeHHE MeHaeneeBa— 56/11
Knaneiipona. 3akon JlanbToHa
24/6 M3omporieccrl B H1€aIbHOM Ta3e C MOCTOSHHBIM 57/12
KOJIMYECTBOM BEIIIECTB
Ilpakmuxym «H3yuenue uzomepmuueckoco npoyecca 58/13
(PeKOMEeHO08aHO UCNONb306AHUE YUPPOBOU
aabopamopuu). »
Ipakmuxym «H3yuenue uzomepmuueckoeo npoyecca 59/14
(PEKOMEHO0BAHO UCNOIb308AHUE YUPDPOBOLL
nabopamopuu).
JlaboparopHas pabora «3ydenne n306apHOro 60/15
mporeccay
2517 I'paduueckoe npecTaBICHHE U30MPOIIECCOB: 61/16
M30TepMa, M30X0pa, n300apa.
26/8 JlaboparopHas pabota: OnpeneneHue MacChl 62/17
BO3/yXa B KJIACCHON KOMHATe Ha OCHOBE
U3MEpeHUI 00bEMa KOMHATHI, JTaBJICHUS U
TeMIIepaTypbl BO3lyXa B HEH.
Kontponbnas pabora Ne4 o teme «OCHOBBI
MOJICKYJISIPHO-KHHETHUECKON TEOPHH
Pewenue 3a0au no meme «Hzonpoyeccol 6 63/18
UOeanbHOM 2aze ¢ NOCMOSHHBIM KOIUYECBOM
sewgecmsa. I pagpuueckoe npedcmaenenue
U30npoyeccos: u3omepma, U3oxopd, uzobapa
Pewienue 3a0au no meme «Hzonpoyeccoi 6 64/19

UOCANIbHOM 2d3€e C NOCMOSIHHbIM KOAUYeCMEOM




sewecmsa. I pagpuueckoe npeocmasnenue
U30NpoYeCccos: U3omepmda, U3oxopa, uz0bapay

Obodowarowuii ypox no meme « OcHogwl 65/20
MONEKYISIPHO-KUHEMUYECKOU Meopuuy
OcHoBbl TepMoHaMuku 8/20
2711 Tepmonuuamuueckas cuctema. BHyTpeHHs s 66/1
SHEPTHUs TEPMOJUHAMUYECKON CUCTEMBI U
crocoObI e€ n3mMeHeHus. KonndecTBo TEIoTh 1
pabora
28/2 BHyTpeHHsIs SHEeprus 0THOATOMHOTO HI€aJTbHOTO 67/2
rasa.
3aoanue enewnux ycnosuti ona T/ cucmembl. 68/3
Buewnue u énympennue napamempol. Ilapamempuol
T][ cucmemsbl Kax cpeoHue 3HAYEHUsS ETUYUH,
ONUCHIBAIOWUX €€ COCMOSAHUE HA MUKDPOCKONUYECKOM
yposHe.
Hynesoe nauano mepmoounamuxu. 69/4
Camonpouseonvras penaxcayus TJ] cucmemol K
Meni080My PAGHOBECUIO.
Mopenb ueansHOTO Ta3a B TEPMOJIMHAMHUKE — 70/5
CUCTEeMa ypaBHEHUIi: ypaBHEHUE
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. Koau4yecTBo TeIoTsl pu
TEeIIonepeiaye.
30/4 [TonsiTre 06 aguadbaTHOM mporecce. [lepBorit 7217
3aKOH TEPMOJIUHAMUKHU
Ksazucmamuueckue u necmamuueckue npoyeccuwl. 73/8




Dnemenmaphas paboma 6 mepmoouHamuxe.
Buiyucaenue pabomer no epaguxy npoyecca na pV-
ouazpamme

Yoenvnas u monapuas mennoémkocmu sewjecmsaa. 74/9
Ypasnenue Maiiepa
Yoenvnas mennoma ceopanusi monausa. Pacuém 75/10
KOU4ecmea meniomol npu menionepeoaye
31/5 [IpumeHeHue mepBoro 3aKkoHa TEPMOIUHAMUKH K 76/11
usonporeccam. ['paduyeckas HHTEpIIpeTAIUS
paboTHI Ta3a
32/6 Bropoii 3akon TepMoanHaMukn. HeoOpatumMocTh 77/12
IIPOLIECCOB B MPUPOJE.
Pewenue 3a0au no meme «llpumenenue nepeoco 78/13
3AKOHA MePMOOUHAMUKU K UBONPOYECCaM»
Konuuecmeo mennomor u paboma xax mepol 79/14
usmenenus. enympennetl snepeuu T/[ cucmemoi
Bmopoii 3axon mepmoounamuku 0151 HePABHOBECHbBIX 80/15
npoyecco8: Hego3MOIHCHO Nepeoams meniony om
bonee x0100H020 mena K bonee Hazpemomy 6e3
komnencayuu (Knayzuyc).
33/7 Tennossle MamuHbl. [IpuHIMIBL AEHCTBUA 81/16
TETUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B
temioBbix MamnHax. KII/] TernmoBoi MammnHbI.
[{uxsn Kapuo u ero KIIJI.
34/8 DKoJIoruyeckre mpoodaeMbl TEIIOAHEPTETHKY. 82/17
JlaGopaTtopHast pabota «M3mepenue yaenpHOMu
TEIUIOEMKOCTID)
Kontponbnas padora Ne5 o teme «OCHOBBI
TEPMOIMHAMHKHY
JlaboparopHas pabota: MccnenoBanue mporecca 83/18
OCTBHIBaHMS BEIIECTBA.
Ipaxmuxym «Hccredosanue aduabamnoco 84/19

npoyecca»




Ipakmuxym «Hccredosanue aouabammoeo
npoyeccay

85/20

Arperartnbie coctosiHus BenecTBa. @azosbie nepexobl 6/15

35/1 [TapooGpa3oBanue u kKoHaeHcalus. Vcnapenue u 86/1
KurneHue. AOGCONIOTHAS U OTHOCUTEIIbHAS
BJI&KHOCTh BO3/lyXa. HackIleHHBbI nap
36/2 Y enbHas TEIIOTa Mapooopa3oBaHusl. 8712
3aBUCUMOCTh TEMIIEPATYPbl KUTICHHUS OT
JTABJICHMSI.
Hacviyenuvie u nenacviuyennvle napboi. 88/3
Kauecmesennas 3asucumocms niomnocmu u 0asnenus
HACLIWEHHO20 napa om memnepamypbul, ux
He3a8UCUMOCHb OM 00bEMA HACLIUWEHHO20 napa.
3asucumocms memnepamypul Kuneuus om 0asieHus
8 HCUOKOCHIU.
Pewenue 3a0au no meme «Abconomuasn u 89/4
OMHOCUMENbHASL 8IANCHOCHIbY
Jlabopamopnas paboma «H3yuenue ceoticme 90/5
HACLIWEHHBIX NAPO8.»
3713 Teépnoe teno. Kpucrammmueckue u amopdHbIe 91/6
Tesa. AHU30TPOIHS CBOWCTB KPHCTAILJIOB.
Kunkne kpuctayisl. CoBpeMEeHHBIC MaTEPHAIIBI.
38/4 [1naBneHue u Kpucramuuzanus. Y genbHast 92/7
teruioTa riasneHus. CyOnumanus. Y paBHeHHe
TEIUIOBOTO OaaHca.
Hegopmayuu meépooeo mena. Pacmscenue u 93/8
corcamue. Cosue. Mooyne FOnea. Ilpeden ynpyeux
depopmayuil.
Tennosoe pacuiuperue scuoxocmetl U meépovix mei, 94/9
00vEMHOE U TUHENHOE PacuupeHue.
AHeapmonu3M menioevix Koiedanutl yacmuy 95/10

geujecmea Kax nputiuHa meniogo2o pacluupenus mei
(Ha KauecmeeHHOM YpOsHe).




39/5 JlaboparopHas pabota «3mepenue Jlabopamopnas paboma «HMzmepenue mooyns FOunea» | 96/11
OTHOCHUTEJIbHOW BJIaXKHOCTH BO3YXa.»

40/6 KonTponpHas padora Ne6 o Teme « ArperarHoie 97/12
COCTOSIHHS BEIIIECTBAY

Ipeobpazosanue snepeuu 8 (hazoswvix nepexooax. 98/13
Vpasnenue mennosoeco banauca.

THosepxnocmuoe namsoicenue. Kosgpguyuenm 99/14
NOBEPXHOCMHO20 HamsiceHust. Kanuniapuole

A61eHUSL.

Jlasnenue noo uCKpuBEHHOU NOBEPXHOCHbIO 100/15

acuoxocmu. Popmyna Jlannaca.

Tema: Dnekmpoounamuxa 22/54

Onekrpocratuka 10/ dnekmpuueckoe none 25

41/1 DneKTpu3anus Tei. DIeKTpruIeckui 3apsa. JIsa 101/1
BUJIa JIEKTPUUECKUX 3apsiioB. [IpoBoHMKH,
TMRJICKTPUKHU H TTOJTyTIPOBOHUKH. 3aKOH
COXpaHECHHS AJIEKTPHUUECKOTO 3apsiia.
B3aumoneiictBue 3aps10B. 3aKoH

Kyiiona. ToueuHblil 2JIeKTPUYSCKUH 3apsil.

42/2 Dnexrpudeckoe moje. Hampsok€HHOCTH 102/2
anekTpudeckoro nosd. [IpuHnun cynepnosunyu
ANEKTPUYECKUX NoJIeH. JINHNKM HanpssKEHHOCTH
IEKTPUYECKOTO TOJISL.

Ilone moueunoeo 3apsoa. Ilone pasnomepho 103/3
sapsocenno chepwl. Ilone pasrnomepho
3apsAACEHHO20 N0 00BEMY wapa

Ilone pasnomepro 3apsdiceHHOlU OECKOHeUHOU 104/4
nI0CKOCmU
Pewenue 3a0ay na memy «nekmpuueckutl 3apso. 105/5
Bzaumooeticmeue 3aps1006»

43/3 Pabora cuit anekTpocTaTuYecKoro mods. 106/6

ITorennuain. PasHocTh TOTEHIIHAIOB




44/4 [IpoBOIHUKY ¥ TUDTIEKTPUKU B 10717
ANEKTPOCTATHYECKOM TI0J1e. JManeKkTprueckas
IPOHHUIIAEMOCTb
TlomenyuanvHocms 31eKMPOCMamuiecKo2o noJisi. 108/8
Ilomenyuanvhas suepeus 3apaoa 8
NEKMPOCMAMULECKOM NOJE.
Kapmunvl aunutl nanpsiicénnocmu smux nouei u 109/9
IKBUNOMEHYUATILHBIX NOBEPXHOCTIEL.
Oonopoonoe snekmpuueckoe noie. Césa3o 110/10
HANpsJjICEHHOCMU NOJISL U PASHOCIU NOMEHYUAL08 0I5l
INEKMPOCMAMUYECcK020 nojs (Kak 00HOPOOHO20, MAK
U HeOOHOPOOHO20).
45/5 DnekrpoémkocTh. Konmencarop. 111/11
46/6 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. 112/12
DHeprus 3apsyKEHHOr0 KOHJEHCcaTopa
Ilapannenvnoe coedunenue KOHOEHCamopos 113/13
Ilocnedosamenvroe coeounenue KOHOEHCamopos 114/14
Jlabopamopnas paboma: Pacnpedenenue paznocmu 115/15
HOMEHYUAN08 (HANPSIICEHUsL) NPU NOCIE008AMENbHOM
coeOuHeHUuU KOHOeHCamopos.
4717 JlabopartopHas pabora «3mepenne 116/16
AIIEKTPOEMKOCTH KOHJICHCATOPA.»
48/8 KontponbsHas padora Ne7 mo Teme Koumponvuas paboma Ne7 no meme 117/17
«DIEKTPOCTATHKAY «Dnekmpuueckoe nouey
Jeuoicenue 3apsiceHHol yacmuysbl 8 0OHOPOOHOM 118/18
INEKMPUYECKOM NOJle.
Jlabopamopnas paboma «Habnroodenue npespaujenus | 119/19
IHepaUU 3aPAHCEHHO20 KOHOEHCAMOPA 8 IHEPSUIO
U3Ny4eHUs cemoouooa.»
Pewenue 3a0au Ha coedunenuss KOHOeHCamopos 120/20
49/9 TexHUYEeCKUe YCTPOHCTBA U MPAKTUICCKOE 121/21

MMPUMCHCHHUC: 3JICKTPOCKOII, SJICKTPOMCTP,




AJIIEKTPOCTATUUYECKAs 3aUTa, 3a3EMIICHHE
AIEKTPOnpuOOpOB

50/10 | TexHuveckue ycTpOCTBA U PAKTHYECKOE TexHuueckue yCcTporucTBa U MPAKTUIECKOE 122/22
NpUMEHEHHE: KOHJICHCATOP, KOMTUPOBAILHBIN MIPUMEHEHHE: KOHJICHCATOP, KOITUPOBAIBHBIN
arnmapar, CTpyMHBIN IPUHTEP anmnapart, CTpyWHBII IPUHTED, 2cenepamop Ban e
I'paagha
Pewenue 3a0au no meme «nekmpuueckoe nouey 123/23
Pewenue 3a0au no meme «dnexmpuuecrkoe nouey 124/24
Obodwarowuti ypox no meme «nekmpuieckoe 125/25
noaey
[TocrostHHBIH 3eKkTpruecKuii TOK. TOKH B pa3Hbix cpeaax (Bcero 12) / [locmosinuwiil anekmpuyeckuti mox
24. Toxu 6 pasznuvlx cpedax 6 (6cezco 30)
51/1 DJIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBaHUS 126/1
AIEKTPUYECKOTO TOKa. MIcTOUHUK
52/2 Cuiia Toka. [locTosinHbli ToK. Hanpsixenue. 127/2
Hanpsiocenue U u JJ]C E 128/3
Ipakmuxym «Hccreoosanue 3asucumocmu cuibl 129/4
MOKA OM HANPAXHCEHUsL OJisL IAMNbl HAKATUBAHUS. »
Ipakmuxym «Hccreoosanue 3asucumocmu cuivl 130/5
MOKA OM HANPAXHCEHUsL OJisL 1AMNbl HAKATUBAHUS. »
53/3 3akon Oma 115 yJacTka IerH. 131/6
DJIEeKTpUIECKOe COMPOTUBIICHUE. Y AeTHhHOE
CONPOTHBIICHHUE BEIIECTBA
54/4 [TocnenoBarenbHOE, MapaieIbHOE COEAMHEHUE 132/7
MPOBOIHUKOB. CMEIIaHHOE COSTUHEHNE
POBOIHUKOB
Konoencamop 6 yenu nocmosinnoeo moxka 133/8
Pewenue 3a0au no meme «3axon Oma ons yuacmxka 134/9
yenuy
Pewenue 3a0au no meme «3axon Oma ons yyacmka 135/10
yenuy
55/5 Pabora anexrpuueckoro Toka. 3akoH Jxoyns— 136/11

Jlenia. MOIIHOCTB AJIEKTPUYECKOrO TOKA.




56/6 O/1C u BHyTpeHHEE CONPOTUBICHUE NCTOYHUKA 137/12
ToKka. 3akoH OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckoi nenu. KopoTkoe 3aMbIKkaHue
Pacuém pazeemenénnvix anexkmpuueckux yeneu. 138/13
Ilpasuna Kupxeogha
Pacuém pazeemenénnvix snekmpuueckux yenei. 139/14
Ilpasuna Kupxeogha
Pacuém pazeemenénnvix snekmpuueckux yenei. 140/15
Ilpasuna Kupxeogha
5717 DJIeKTPOHHAS IPOBOAMMOCTD TBEPBIX METAILIOB. 141/16/1
3aBUCHMOCTh CONPOTHBIICHUSI METAJUIOB OT
temrneparypbl. CBepXIIPOBOJIUMOCTb.
58/8 DNeKTpUYecKHid TOK B Bakyyme. CBoicTBa 142/17/2
AJIEKTPOHHBIX MTYyYKOB.
Jlabopamopnas paboma «Yeenuuenue npedena 143/18
usMepeHus. aunepmempa (801bmmempa)»
Pewenue 3a0au na memy «3axon Oma 0na noanou 144/19
(3aMKHYmMOU) 21eKmpuyecKou yenu
Pewenue 3a0au na memy «Paboma snekmpuyeckoeo 145/20
moka. 3akon [coynsi—/lenya. Mownocmo
NEKMPUYECKO20 MOKAY
59/9 [TorynpoBotHrkH. COOCTBEHHAS U IPUMECHAs 146/21/3
IPOBOIUMOCTb MOJTYTIPOBOTHUKOB. CBOWCTBA
p—n-nepexoza. [1osynpoBoAHUKOBBIE TPUOOPHI.
60/10 | DrnekTpuuecKUil TOK B pacTBOpaxX M pacruiaBax 147/22/4
ANIEKTPOIUTOB. DIEKTPOTUTHICCKAS
JIMCCOIMAIIUS. DIEKTPOIIH3.
3axonvr @apades ons sanekmponusa. 148/23/5
Jlabopamopuas paboma: Hccredosanue 149/24
sasucumocmu 3/{C 2anveanuuecko2o snemenma om
8peMeHU npu KOPOMKOM 3AMbIKAHUU
Pewenue 3a0ay na memy «Pacuém pazeemenéHuvix 150/25

anekmpudeckux yeneu. I[lpasuna Kupxeoghay




61/11 | Dnekrpuyeckuit TOK B razax. CaMOCTOSTEIbHBIN 151/26/6
u
HECaMOCTOSTENbHBIN pa3psal. Monunus. [1nazma.
Kontposbnas padota Ne§ o temam
«lToCcTOSIHHBIN ANEKTPUYECKUH TOK.», «TOK B
pa3HBIX cpeax»
62/12 | JlaboparopHas padota: M3mepenue DJIC u Jlabopamopnas paboma: Hccredosanue pasnocmu 152/27
BHYTPCHHETO CONPOTHUBIICHHUS NCTOYHHUKA TOKA. NOMEHYUATI08 MeANCOY NOTIOCAMU UCTNIOYHUKA MOKA
OMm CUbl MOKA 8 Yenu
Paznuunvie munvl camocmosmenvbrHo2o paspsaoa 153/28
Ipakmuxym « CHamue 601bm-amnepro 154/29
Xapakmepucmuxu ouood.»
Ipakmuxym « CHamue 601bm-amnepro 155/30
Xapaxkmepucmuxu ouood.»
[ToBTOpEeHue 5 Iloemopenue 4. IIpakmukym 6 (scezo 10)
63/1 [ToBTOpenue TeMbl «MexaHuKay 156/1
64/2 [ToBTOpeHue TemMbl «MeXaHuKay Ipaxmuxym «HMzmepenue pasrnooeticmeyroweil cui 157/2/1
npu 0BUNCEHUU OPYCKA NO HAKJIOHHOU NAOCKOCHIUL. »
Ipaxmuxym «HM3mepenue koa¢hguyuenma 158/3/2
NOBEPXHOCIMHO20 HAMSNCEHUSLY
Ipakmuxym «Hsmepenue xodppuyuenma 159/4/3
NOBEPXHOCMHO20 HAMSANCEHUSLY
65/3 IToBTOpEHME TEMBI « ATpEraTHBIE COCTOSHHUS 160/5
BEIIIECTBA»
66/4 IToBTOpEHME TEMBI « ATpEraTHBIE COCTOSHHUS 161/6
BEIIIECTBA»
Ipakmuxym «Usmepenue kosppuyuenma 162/7/4
NOBEPXHOCMHO20 HamsiceHus M3mepenue
abCcoOMHOU 8IAHCHOCIU 8030VXA U OYEHKA MACCHl
napos 6 NOMeweHuu»
Ipaxmuxym «H3zmepenue koa¢uyuenma 163/8/5

NOBEPXHOCMIHO20 HAMANCEHUA)




Ipakmuxym «H3mepenue abconomuoul 61a#CHoCmu
8030yXA U OYEHKA MACCbl NAPO8 8 NOMEUJeHUUY

164/9/6

67/5 HToroBasi KOHTpOJIbHAs paboTa Hmoeosas konmponvnas paboma 165/10
68/1 Peseps 1/5 170
11 kyace

basoBblil ypoBeHb (2 yaca)

Yri1ybseHHbIH ypoBeHb (5 4acoB)

PA3JIEJI 4. DJIEKTPOJAMHAMUKA (12 u)

PA3JIEJT 4. DJIEKTPOJIMHAMMUKA (30 u)

Tema 4. MarautHoe nose (6 4). Tema 5. DIeKTpoMarHuTHAsE HHTYKIIHS

(6 )

Tema 4. MarautHoe nosie (15 u)

[TocTostHHBIE MarHUTHI. B3anmoielicTBE NOCTOSIHHBIX MATHUTOB.
MarnutHoe nosue. Bekrop marautHON HHAYKUIUA. [TpuHmn
CYNEpIIO3UIIMM MarHUTHBIX MOJeH. JINHMY MAarHUTHON MHIAYKIUU.
KapTuna nuHuii MAarHUTHOM MHYKIIUU

I10JISI IOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1nose npoBoAHMKa ¢ TOKOM. KapTuHa TuHuN HHAYKINUN
MarHUTHOTO NOJIA JJIMHHOTO NPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O
KOJIbIIEBOT'O IMPOBOJHUKA, KATYLIKU ¢ TOKOM. OnbIT Dpcresa.
B3anmopeiictBrue npoBoHUKOB ¢ TOKOM. Cuita Ammnepa, €€ Moayib U
Harnpasnenue. Cuina Jlopenna, e€ Moynb 1 HanpaBiieHue. [[Bruxenne
3apsHKEHHON YacTHIIBI B OIHOPOIHOM MarHuTHOM mnouie. PaGota cuibl
Jlopenna. fIBnenue 3mekTpoMarHuTHOM MHAYKIMK. [IoTOK BekTOpa
MarHuTHON MHAYKImu. DJ{C nHIyKIuu. 3aK0H 2JIE€KTPOMarHuTHON
unaykuuu @apanes. Buxpesoe anexrpuueckoe none. 3C nnaykuuu B
IIPOBOJHMKE, IBUKYILEMCS TIOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM
nosie. [paBuno Jlenna. UnaykTuBHOCTD. SIBNenne camonnaykuuu. 3/1C
CaMOMHIYKIUH. DHEPIUsl MATHUTHOTO IOJIS KATYIIKH C TOKOM.
DNeKTPOMarHuTHOE TOJIE.

Texnuueckue ycmpouicmea u npaxmuyeckoe npumeHenue: IOCTOSHHbIE
MarHMThl, 3JIEKTPOMArHUThI, 3JI€KTPOABUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHILl, UHAYKIIMOHHAS TEYb.

Hemoncmpayuu

1. OmbIT Dpcrena.

B3aumoeicTBUE OCTOSIHHBIX MAarHUTOB U IIPOBOJHUKOB C TOKOM.
MarnuTtHOoe nosue. Bekrop MmarauTHONM HHAYKIMH. [IpuHImn
CYNEpNO3ULMY MAarHUTHBIX NOJIEH. JINHUM MarHUTHOW MHIYKIVH.
MaruauTtHoe 1osie IpoBOAHMKA C TOKOM (IIPSIMOTO MTPOBOJHHUKA, KATYLIKU
u KkpyroBoro Butka). OnsIT Opcrena. Cuna Amnepa, e€ HanpaBieHHE U
Monyib. Cuna JlopeHua, e€ HanpaBjieHuEe U MOAYJIb.

JIBrKeHME 3apsyKEHHOW 4acTULIBI B OJHOPOJHOM MarHUTHOM IIOJIE.
PaGota cuiibl Jlopeniia. MaruuTHoe 1oJie B BEIIECTBE.
Deppomaznemuru, napa- u OUAMacHemuKu

Texnuueckue ycmpoucmea u mexHoaocuveckue npoyeccoyl: IPUMEHEHNE
IIOCTOSIHHBIX MarHUTOB, 3JIEKTPOMarHuTOB, TECTEP-MYJIbTUMETP,
ANIEKTpOABUraTelNb SIKoOU, yCKOPUTENIU 3JIEMEHTAPHBIX YaCTHUL.
Llemoncmpayuu

1. KapTrHa MuHANA HHIYKIUA MarHUTHOTO OJIS ITOJIOCOBOTO U
MOJIKOBOOOPA3HOTI'O MOCTOSSHHBIX MAarHUTOB.

2. KapTuHa MuHUN MarHuTHOW MHAYKIMHU I0JI JUIMHHOTO MPSMOT0
IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O TPOBOJAHUKA, KaTyIIKU

C TOKOM.

3. B3aumopeicTBue 1ByX POBOJHUKOB C TOKOM.

4. Cuna Awmrmepa.

5. denctBue cumsl JIopeH1a Ha HOHBI DIIEKTPOJIUTA.

6. HaGnronenne aBMKEHUS MyvKa JIEKTPOHOB B MArHUTHOM TIOJIC.

7. IlpuHimn aeicTBUS 3JIEKTPOU3MEPUTEIHLHOTO prubopa




2. OTKJIOHEHHE NIEKTPOHHOI'O ITyYKa MarHUTHBIM I10JIEM.

3. JIMHUY MHIYKIIMY MarHATHOTO TIOJISL.

4. Bzaumo/ielicTBUE IBYX IPOBOJJHUKOB C TOKOM.

5. Cuna Amnepa.

6. leiictBue cuibl JIopeH11a Ha MOHBI AJIEKTPOJIMTA.

7. SIBieHME NEKTPOMArHUTHOW UHAYKIWH.

8. IlpaBuno Jlenua.

9. 3aBucumoctb I/]C MHAYKINHU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO
IIOTOKA.

10. SBneHrEe cCaMOMHTYKIIUH.

Yuenuueckuii skcnepumenm, nabopamopusie padomot

1. 3ydyeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

2. VccnenoBanue AEHCTBUA MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
3. VccnenoBaHue sIBICHUS DJICKTPOMArHUTHOW MHIYKIIWH.

MarHMTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomot, npakmuxkym
1. UccnenoBaHre MarHUTHOTO MOJIsE HOCTOSTHHBIX MAarHUTOB.

2. UccnenoBanue CBOMCTB (peppOMarHeTHKOB.

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

5. M3y4eHune 3aBUCUMOCTH CHUJIbI AMIIEpa OT CUJIbI TOKA.

6. Onpenenenre MarHUTHON MHIYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI
Awmrnepa

Tema 5. DnexkrpomarautHas uHAyKuud (15 1)

SIBneHune 3neKTpoOMarHuTHOM MHAYKIUU. [10TOK BekTOpa MarHUTHOM
uHaykuud. DJ]C uHAyKIuM. 3aKOH 3IEeKTPOMArHUTHOW UHIYKITUU
®apanes. Buxpesoe anexrpuueckoe nosue. Toku @yko. D/1C nnaykummn
B [IPOBOJIHUKE, ABMKYIIEMCS MTOCTYMATEeIbHO B OAHOPOIHOM MarHUTHOM
nosie. [IpaBuno Jlenua. UuayktuBHOCTh. KaTyiika HHIyKTUBHOCTH B
IETH TTOCTOSTHHOTO ToKa. SIBnenue camounaykiuu. IJC
CaMOMHAYKIMU. DHEPrUsi MArHUTHOTO MOJISl KATYIIKUA C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

Texnuueckue ycmpoucmea u mexHon02u4eckKue npoyeccyi:
WHIYKIIMOHHAS T1€4Yb, COJICHOW/I, 3aIlIUTa OT DJIEKTPU3AINH Tell TIPU
JBIKCHUH B MATHUTHOM T0JI€ 3EMIJIH.

Hemoncmpayuu

1. HabmroieHue siBI€HUS SIEKTPOMArHUTHOM WHTYKITHH.

2. Uccnenoanue 3aBucuMocTtd J/]C HHAYKIIMHM OT CKOPOCTH U3MEHEHNUS
MarHuTHOTO ITOTOKA.

3. IlpaBuno Jlenna.

4. ITanenne MarHuTa B aFOMUHUEBOH (MEIHOI) TpyoOe.

5. SIBieHMEe CaMOMHIYKIIUH.




6. Uccnenosanue 3aBucumoctd I1C caMOMHIYKIIMHM OT CKOPOCTH
M3MEHEHHUS CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxKym
1. UccnenoBanue SBJIEHUS JIEKTPOMArHUTHOW MHAYKIIUH.

2. Onpenenenre MHIAYKIMA BUXPEBOTO MAarHUTHOT'O TTOJIA.

3. UccnenoBanue sBIEHUSI CAMOUHIYKITHH.

4. Coopka MOJIENH AIEKTPOMArHUTHOTO TeHEpaTopa.

PA3JIEJI 5. KOJIEBAHUA 11 BOJIHBI (24 4)

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI (60 u)

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

Tema 1. Mexanunueckue konebanus (10 u)

KonebarenbHas cuctema. CBOOOAHBIE MEXaHUYECKHE KOJICOAHMUS.
I"apmonnueckue konedanus. [lepuon, yacrora, ammiuTyaa u ¢gasza
kosneOanuil. [IpyxuHHbIM MagsTHUK. MaTemMaTuyecKuii MasTHUK.
VYpaBHeHHe rapMOHUYecKUX KoneOanuil. [IpeBpaienue snepruu npu
rapMOHHYECKUX KOJIEOaHUSX.

Koneb6arenbHblil KOHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHbIE KOJeOaHMs B
UJeaIbHOM KO0JIeOaTeIbHOM KOHTYpe. AHAIOTUs MEX/ly MEXaHUYECKUMHU
U 3JIEKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna ToMmcoHa. 3akoH
COXPAHEHUS PHEPTUH B UJI€ATBHOM K0JI€0aTeIbHOM KOHTYPE.
[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeIHyk1eHHBIE
MexaHuuyeckue konebanus. Pesonanc. BoiHykaeHHbIE
3JIeKTpOMarHuTHbIe KojeOanus. [lepemennslii Tok. CHHYycOUIambHBIN
MIEPEMEHHBII TOK. MOIITHOCTh NEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JeiicTBYIOIee 3HAUCHHE CHIIBI TOKA U HanpsbkeHus. TpaHncdopmarop.
[IpousBocTBO, Nepenaya U MOTpedIIeHNE EKTPUIECKON IHEPTHH.
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJCTBE IeKTposHepruu. Kynprypa
MCIIOJIb30BAaHUs JIEKTPOIHEPTUU B TOBCEITHEBHOM JKHU3HU
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue:
ANEKTPUYECKUI 3BOHOK, F€HEpaTOp NEPEMEHHOT0 TOKa, JIMHUU
AJIeKTponepeaay.

Hemoncmpayuu

1. UccnenoBanue napaMeTpoB KoseOaTeIbHON CUCTEMBI (TTPYKUHHBIN
WM MaTeMaTH4YEeCKH MasTHUK).

Konebarenpnas cucrema. CBOOOHBIE KOJIEOAHMS.

["apmonnueckue konebanusi. Kunemarnueckoe 1 TuHAMUYECKOE
ONMCaHNUE. DHEPreTHUECKOe ONKUCaHueE (3aKOH COXPaHEHUS
MEXaHUYECKOM sHeprun). BeIBoA TMHAMUYECKOTO OMUCAHUS
rapMOHUYECKUX KOJIEOaHH U3 UX DPHEPTETHUECKOTO U KHHEMAaTHIECKOTO
OTHCaHUA.

Awmrimutyna u asza xonedanuii. CBsI3b aMIUTATY Bl KOJICOAHHIA
MCXOJHOU BEJIMYMHBI C aMIUIUTYAaMH KoJieOaHu e€ CKOpOCTH U
YCKOPEHUS.

[Tepuon u yacrora kosnedanuit. [leproa ManbIx cBOOOTHBIX KOIeOaHUH
MaTeMaTU4ecKoro MasTHuKa. [lepuon cBOOOAHBIX KOJIeOaHUM
IIPYKUHHOT'O MasiTHUKA.

[TonsiTue o 3aTyxaromux KonedaHusX. BoIHyKIeHHbIE KOJIeOaHMsI.
Pe3onanc. PesonancHas kpuBas. BivsiHue 3aTyxaHus Ha BUJ
PE30HaHCHOM KpUBOWU. ABTOKOJIEOaHUS

Texnuueckue ycmpoticmea u mexHoaio2uyecKue npoyeccsbl: METPOHOM,
yachl, Kayellu, My3blKaJIbHbIE HHCTPYMEHTHI, ceilicMorpad.
Hemoncmpayuu

1. 3amuch Kone0aTeabHOr0 ABUKEHUS.

2. HaGnroienue He3aBUCUMOCTH TTEPHOa MaJIbIX KoJieOaHuil rpy3a Ha
HUTH OT aMIUTUTYIbI.

3. UccaenoBaHue 3aTyXaoMuUX KoJeOaHU| U 3aBUCUMOCTH TIEPHOIa
CBOOOJIHBIX KOJICOAHUW OT CONTPOTHBIICHHUS.




2. HaGnroeHue 3aTyXaronmx Koiebanui.

3. UccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUM.

4. HaGmroneHue pe3oHaHca.

5. CBOOOIHBIE NEKTPOMATHUTHBIE KOJIEOaHUS.

6. OcuwmorpaMMsbl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSIKEHUS OT
BPEMEHH ) JUIS SJIEKTPOMArHUTHBIX KOJIeOaHUH.

7. Pe30HaHC npy NOCIEN0BATEIILHOM COEAMHEHUH PE3UCTOPA, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

8. Mozenb TMHUM 3J1EKTpoNepeaayn.

Yuenuueckuii 3xcnepumenm, nabopamopmusvie padomot

1. UccnenoBanue 3aBUCUMOCTH MIEPHUO/Ia MAJIBIX KOJIeOaHM rpy3a Ha
HUTH OT JJIUHBI HUTH U MaccChl Tpy3a.

2. UccnenoBanue nepeMeHHOro TOKa B LIEMH U3 MOCJIEI0BATEIbHO
COCTMHEHHBIX KOHJIEHCATOPA, KAaTYIIKU U PE3UCTOPA.

4. UccnenoBanue KonebaHUii Tpy3a Ha MACCUBHOU NPY>KUHE C LEIBIO
(bopMHpoBaHus NpeACTaBICHUN 00 UeaTbHONW MOJIENU NPY>KUHHOTO
MasiTHUKA.

5. 3aKOH COXpaHEHUs SHEPIUM IIPU KOJICOAHUAX I'py3a Ha IPYyKUHE.
6. MccnenoBanue BBIHYKICHHBIX KOJICOAHUA.

7. Habnronenue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxKym
1. U3mepenue neproa CBOOOIHBIX KOJIeOaHUN HUTSHOTO

U IIPY>KMHHOT'O MasiTHUKOB.

2. MI3yueHue 3aKOHOB JBM)KEHUS Teja B X0/€ KOJIeOaHU Ha ypyrom
0JIBECE.

3. VI3yueHue ABMIKEHHs HUTSIHOT'O MAasTHHUKA.

4. IIpeoOpa3oBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

5. UccaenoBanue yObIBaHUS aMIUIMTY/ bl 3aTyXarOIIUX KojieOaHUH

6. McciienoBanne BbIHYKICHHbBIX KOJEOAHUH.

Tema 2. DnektpomarHuTHbie KosneOanus (15 1)

Konebarenbubiit KOHTYP. CBOOOIHBIC AIEKTPOMArHUTHBIC KOIeOaHuUs

B U/I€aIbHOM KoJsiebaTenbHoM KoHType. Popmyrna Tomcona. CBs3b
aMIUIMTYAbI 3apsiia KOHJEHCATOpa C aMILUIMTY 101 CUJIbI TOKA B
KoJIe0aTeIbHOM KOHTYpe. 3aKOH COXpaHEHUs SHEPTUU B UJI€ATbHOM
KOJIeOaTeIbHOM KOHTYpE. 3aTyXaroIlIie dJIEKTPOMarHUTHBIE KoJIeOaHusl.
BbIHYX/IeHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUsI.

[TepemenHbIi TOK. MOIIIHOCTH TEPEMEHHOI0 TOKA. AMIUIMTYAHOE

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

Cunycoudanvnuviii nepemennulii mox. Pezucmop, konoencamop u
Kamyuwxa uHOYKMUHOCMu 8 Yenu CUHyCcouodaibHo20 NepemMeHH020 MoKd.
Pezonanc mokog. Pesonanc nHanpsaicenui.

WneanwvHbiil Tpancgopmatop. [IpousBoactso, nepenava u norpediieHne
AIIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKU IIPU MTPOU3BOJICTBE deKTposHepruu. KynpTypa
MICII0JIb30BaHUs QJIEKTPOIHEPTUHU B TOBCEIHEBHOM JKU3HH.




Texnuueckue ycmpoticmea u mexHoi02u4ecKue npoyeccywl.
ANEKTPUYECKUI 3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JINHUU
AJIeKTponepeay.

Hemoncmpayuu

1. CBoOoIHBIE 2TIEKTPOMAarHUTHBIE KOJIEOaHNUSI.

2. 3aBUCHUMOCTb 4aCTOThI CBOOOJHBIX KOJI€OaHUN OT HHAYKTUBHOCTH
1 EMKOCTH KOHTYpa.

3. OcuWIIorpaMMBbI 3JIEKTPOMArHUTHBIX KOJICOaHUIH.

4. I'enepaTtop He3aTyXaIOUIUX AIEKTPOMATHUTHBIX KOJICOAHHH.

5. Mopeinb 31eKTpOMarHuTHOTO reHepaTopa.

6. BoiHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

7. Pe3ucrop, Karyuika MHAYKTUBHOCTU U KOHJEHCATOP B LIETIH
IIEPEMEHHOT0 TOKA.

8. Pe3oHaHC npu nmocie10BaTeIbHOM COEMHEHUH PE3UCTOPA, KATyIIKU
MHAYKTUBHOCTH M KOHJIEHCAaTOpa.

9. YCTpoiicTBO M MpUHIUT AeWCTBUA TpaHCcPopMmaropa.

10. Mogenp TMHUU 3JIEKTpONIepeaaYn.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomol, npaKmuKym
1. H3yuenue mpancgpopmamopa.

2. Hccnedosanue nepemeHH020 MOKA Yepe3 Nocie008amebHO
COeOUHEHHbIE KOHOCHCAMOp, KAMYWKY U pe3ucmop.

3. Habnooenue 21eKkmpomMacHumtuo20 pe3oHaHca.

4. Hccnedosanue pabomul UCMOYHUKOS C8eMA 8 Yenu NepemMenHo20
MoKa.

Tewma 3. MexaHU4ecKH€e U JJIEKTPOMarHuTHbIE BOJIHBI (4 1)

Tema 3. MexaHnueckue U 3JIeKTpoMarHuTHbIe BOJIHBI (10 v)

MexaHn4deckre BOJIHBI, YCJIOBUS PACTIPOCTPAHCHUA. HepI/IOI[. CKOpOCTL

pacrnpoCTpaHCHUA U JJIMHA BOJIHBI. HOHepCLIHBIC " MPOAOJIbHBIC BOJHBIL.

Wutepdepennys u audpaxiyss MexaHn4eckux BoJH. 3ByK. CKOpocTh
3ByKa. [ pomkocTs 3ByKa. Beicotra Tona. TemOp 3ByKa.
DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3TYUYEHHS dJIEKTPOMArHUTHBIX
BOJIH. B3anmuas opueHrtanus Bektopos E, B, v B aieKTpoMarauTHon
BosIHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIIOMIICHHE,
noJispu3anus, rudpakuus, THTepdepeHIusl.

MexaHudeckue BOIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie
Y IIPOJIOJIbHBIE BOJIHBIL. [1epno, CKOpOCTh paclpOCTPAHEHHUs U JUTMHA
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPAKEHUE, IIPEJIOMIICHHE,
uHTepdepeHus 1 TudpaKus.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
[ITymoBo€ 3arpsi3HEHHE OKpYyKaroLEeN Cpelibl. DIEKTPOMarHUTHBIE
BOJIHBL. Y CJIOBUS U3JIy4EHHUs DJIEKTPOMarHUTHBIX BOJIH. B3anMuas




CKOpOCTb 3JIeKTPOMarHuTHBIX BOJH. L1Ikana 37eKTpOMarHUTHBIX BOJIH.
[IpumeHeHue MeKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIMIIBI
paanoCBA3U U TeneBUieHus. Paanonokanys. DIeKTpOMarHuTHOE
3arpsi3HEHUE OKPYIKaIOLIEH Cpebl.

Texnuueckue ycmpoucmea u npaKxmuyeckoe npumeHenue: My3bIKalbHble
MHCTPYMEHTHI, YIBTPa3BYKOBas IUarHOCTUKA B TEXHUKE U MEAUIIMHE,
panap, paIHonpUEMHHIK, TeICBU30p, aHTeHHA, TenedoH, CBY-meys.
Hemoncmpayuu

1. O6pa3zoBaHue U pacPOCTPAHCHUE TIOTIEPEYHBIX U IPOAOTHHBIX
BOJIH.

2. KoneoOmromieecst T€10 Kak HICTOYHUK 3BYKa.

3. Habntoienue oTpaskeHus: U MpeoMIICHHS] MEXaHUYECKUX BOJIH.

4. Habmronenue natepdepeHunu u qudpakiinyn MEXaHHIeCKUX BOJIH.
5. 3ByKOBOH pPE30HAHC.

6. HaGmroienue cBS3H rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTY IOH
Y 4aCTOTOM KOJIeOaHUIA.

7. UccnenoBanue CBOMCTB MJIEKTPOMATHUTHBIX BOJIH: OTPAaKEHUE,
MpesioMIIeHUE, MOsIpU3anus, JUpakius, uHTepepeHIus.

OpHUEHTAIM BEKTOPOB B 3JIEKTPOMarHUTHOM BoJiHE. CBOiCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIIOMIICHHE, TOJISIpU3aLHs,
unTepdepeniyst u audpaxmus. [lkana 31eKTpOMarHUTHBIX BOJIH.
[TprMeHeHHe 371eKTPOMArHUTHBIX BOJIH B TeXHUKE U ObITy. [TpuHIums
pasuoCBs3U U TeleBUIeHUs. Paanonokanus. DneKTpoOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH cpebl

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: My3blKaJabHble
MHCTPYMEHTBHI, pajiap, paJuonpuéMHUK, TEIEBU30D, aHTEHHA, TeJIe(OH,
CBUY neusb, yapTpa3ByKoBasi IUarHOCTUKA B TEXHUKE U MEULIMHE.
Hemoncmpayuu

. OOpa3oBaHue U pacIpoCTpaHEHUE MTONEPEUHBIX U MPOJAOIBHBIX BOJH.
. Konebromieecs Teno kKak HCTOYHMK 3BYKA.

. 3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

. HaGnroneHnue otpaxeHus U NpeoMICHUSI MEXaHUYECKUX BOJIH.

. Habmonenue nnrepdepeHimu u Auppakiniy MEXaHUIeCKUX BOJIH.

. AKyCTUYECKUI PE30HAHC.

. CBolicTBa yJIbTpa3ByKa U €ro IpUMEHEHHE.

. HaGnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTY A0
¥ YaCTOTOM KOJICOaHUIA.

9. UccrenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPAKEHUE,
IpesoMJIEHUE, TOJSIpU3anus, AMPpakiusi, HHTEpPepeHIus.

10. O6Hapyx)eHne HHPPAKPaCHOTO U YIbTPaUOIETOBOIO U3TYUESHUH.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmuxkym
1. 3y4yeHue napaMeTpoB 3ByKOBOW BOJIHBI.

2. V3yuyenue pacnpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM
IIPOCTPAHCTBE.

0N DN W —

Tema 4. Ontuka (10 1)

Tema 4. Onrtuka (25 4)

I'eomerpuueckas ontuka. [IpamMonuHeliHOE pacpoOCTpaHEHHE CBETA B
onHopoaHou cpene. Toueunblid HICTOYHHK cBeTa. JIyd cBera.
OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus ceera. [locTpoeHue
M300paXe€HU B MJIOCKOM 3epKaJe.

ITpsimonuHEIHOE pacpocTpaHEHHE CBETa B OJHOPOAHOM cpene. JIyy
cBera. TodeuHblil HICTOYHUK cBeTa. OTpa)keHUe CBETa. 3aKOHBI
oTpakeHus cBeta. [locTpoeHne n300pakeHuit B INIOCKOM 3epKaJie.
Codepuueckue 3epkaina. [Ipenomienue cBera. 3aKOHBI MPETOMIICHUS
cBeTa. AOCOIOTHBIN MOKa3aTens npejaoMiaeHus. OmuocumenbHublil
nokaszamenv npenomaenus. Ilocmosncmeo uacmomol ceema u




[Tpenomienue cBera. 3aKOHBI IPEITOMIICHHS CBeTa. AOCOIOTHBIN
II0Ka3aresb npenomieHus. [loiHoe BHyTpeHHEe OTpakeHHUE.
IIpenenbHbll yroi MOJHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CinoxxHbll cocTaB O6enmoro ceera. L[Ber. Cobuparomiue
U paccenBaromye auH3bl. ToHkas nuH3a. POKYyCHOE PaCCTOSIHUE U
OINTHYECKasl cuijia TOHKOM JinH3bl. [locTpoenue nzo0paxkeHuii B
COOMpAIOIINX U PACCEHBAIOIIUX JHH3aX. DOpMysIa TOHKOH JIMH3BIL.
VYBenuuenue, nasaeMoe auH301. [Ipenensl npumennmMocTu
r€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. Untepdepenuns cera. KorepeHTHbIE HCTOUHUKY.
VYcnoBus Ha0IIOIeHNE MAKCUMYMOB I MUHUMYMOB B
UHTEep(PEPEHIMOHHON KapTUHE OT JBYX CHUH(A3HBIX KOT€pPEHTHBIX
ncTouHuKOB. udpakuus ceera. {udpakirionnas peneTka.
VYcnoBue HabIIOACHUS TTIaBHBIX MAKCUMYMOB IIPU [1a1I€HUU
MOHOXPOMAaTHYECKOI'0 CBETa Ha JU(PPAKIUOHHYIO PELIETKY.
[Tonapuzanus ceera

Texnuueckue ycmpoucmea u npaxmudeckoe npumererue: 04Ky, JIyna,
¢doroanmnapar, NPOEKLUOHHBIN anmapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAS ONITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOU.
Hemoncmpayuu

1. IIpssMonMHENHOE pacpOCTPaHEHNUE, OTPAKEHHUE U ITPEIIOMIICHUE
csera. OnrTuyeckue NpudOpBHI.

. [lonHoe BHyTpeHHee oTpakeHne. Mozenps cBeToBoa.

. UccnenoBanue cBOWCTB M300paKEHU B JIMH3AX.

. Moaenu MEUKpOCKOIIa, TeJIECKONa.

. HaGnronenue untepdepeHinm crera.

. HaGmronenue nudpakuuu ceera.

. HaGmronenue aucnepcuu ceta.

. IlommydeHune ciekTpa ¢ TOMOIIbIO IPU3MBI.

. [Tomyuyenune cnekTpa ¢ TOMOIIBI0 TU(PPAKITNOHHON PEIIETKH.

10. HabmroieHre nossipu3aiy cBeTa.

Yuenuueckuir sxcnepumenm, nabopamopuuie pabomoi

1. I3mMepeHue nokasaresns NpeaoMIIEHHUs CTEKIIA.

OO0 JN n B WhN

coomHouleHue OIUH 0JIH NPU Nepexooe MOHOXPOMAMUYECKO20 ceema
yepes epanuyy pazoeida 08yxX ONMU4ecKux cpeo.

Xoo nyueii 6 npuzme. Jlucnepcus csera. ClI0KHBIN cocTaB O€JI0T0 CBETA.
[[BeT. [TonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHblil yroa noJHoro
BHYTpeHHero otpaxenus. Cobuparowjue u pacceugaroujue IuH3bl.
Tonkas nuH3a. POKYCHOE pacCTOSTHUE U ONTHYECKAsi CUJIa TOHKOU
JMH3BL. 3a8UcUMOCMb POKYCHO20 pacCmMOsHUS MOHKOU cheputeckou
JIUH3bL OM €€ 2eoMempuu U OMHOCUMENTbHO20 NOKA3AMens NPEeIOMIEeHUSL.
@opMyia TOHKOU JIMH3bIL. Y BEIIMYECHHE, 1aBAEMOE JIMH30M.

Xoo nyua, npoweduie2o 1uH3y N0O NPOUZBOTILHBIM V2IIOM K €€ 21A8HO
onmuueckou ocu. [locmpoenue uzoopasxceHuti moyku u Ompe3Ka npamou
8 CODUPAOWUX U PACCEeUBAIOUUX IUH3AX U UX CUCTNEMAX.

Onmuyeckue npubopul. Pazpewarowas cnocobnocms. 1naz kax
onmuueckas cucmema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

Bonnosas ontuka. UnTepdepenius cBera. KorepeHTHbIE HCTOUYHUKH.
VYcioBus HaOMIOICHUS MAKCUMYMOB 1 MUHUMYMOB B
UHTEp(PEPEHITMOHHOM KapTUHE OT ABYX KOT€PEHTHBIX HCTOUYHUKOB.
[TpuMepbl KITaCCHYECKUX MHTEPPEPEHIIMOHHBIX CXEM.

Judpakuus csera. J[udpakunonnas pemeérka. Y ciaoBue HaOI0IeHUS
[JIaBHBIX MAaKCUMYMOB IpY NaJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha
TU(PPAKLUOHHYIO PEIETKY.

ITonsipusanus ceera

Texnuueckue ycmpoucmea u mexHonao2uieckue npoyeccyl: 04Ky, JIyIa,
nepuckor, ¢poroannapar, MUKpOCKOI, MPOEKIIMOHHBIN ammnapar,
IIPOCBETJIEHUE ONTHUKH, BOJOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.
Hemoncmpayuu

1. 3aKOHBI OTpa’ke€HUs CBETA.

2. UccnenoBanue NpenoMiIeHHsI CBETA.

3. HaGnronenne motHOro BHYTPEHHET0 OTpaskeHus. Mojiennb CBETOBOIA.
4. UccnenoBaHue X0/1a CBETOBBIX IIYYKOB Y€pE3 IUIOCKONApaIEIbHYO
IUTACTUHY U MIPU3MY.

5. VccaenoBanue CBOMCTB M300paKeHUH B JIMH3AX.




2. UccnenoBanue CBOWCTB M300paKEHU B JIMH3AX.
3. HaGmronenue qucnepcuu cBeTa.

6. Mopenu MUKPOCKOIIA, TEIECKOMa.

7. Habmronenne natepdepeHIuu cBeTa.

8. HabOmroieHe IBETOB TOHKUX IJIEHOK.

9. HaGmronenue audpakium cBeTa.

10. U3yuenue nuppakiMOHHON pEmIETKY.

11. Habmronenue nudpakiinoOHHOTO CIIEKTpa.

12. HabnrogeHue AUCTIEpCUU CBETA.

13. HaGnroneHue nossipyu3aiiy CBeTa.

14. ITpumeHeHre noISIpOUA0B 7Sl U3YUYEHUSI MEXaHUYECKUX
HanpsHKeHUH

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmuxkym
1. 3mepenue nokaszarens IpeJoMICHHUS CTEKIIa.

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

3. Usmepenne poKyCHOTO pacCTOSTHUS PACCEUBAIOIINX JIMH3.

4. ITony4yenue n300pakeHUs B CHCTEME U3 TUIOCKOTO 3€pKaia U JIMH3BIL.
5. IMomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

6. KoncTpynpoBanue TeeCKOMMUECKUX CHCTEM.

7. Habmronenune nudpakunu, nHTepGEpeHIINN U TOISIPU3aIIH CBETA.
8. M3yueHue nossipusaiiu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTH
JIUJIEKTPUKA.

9. U3zyuenue unTepdepeHIinm 1a3epHoro U3yuyeHus Ha IByX LIEIsX.
10. Habmonenue aucrnepcuu.

11. Habnroaenwue u uccienoBanue TuGPakIuOHHOTO CIIEKTPa.

12. VI3amepeHue JIMHbBI CBETOBOI BOJIHBI.

13. Tlony4yeHue criekTpa U3y4eHHs] CBETOIMOA TPU MTOMOIIIH
JU(PPaKIMOHHON PEIIETKH.

PA3JIEJT 6. OCHOBBI CIIELIUAJIBHOM TEOPUU
OTHOCHUTEJIBHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CITELIMAJIBHOW TEOPUU
OTHOCUTEJIBHOCTH
(10 9)

Tema 1. OcuoBsl CTO (4 1)

Tema 1. OcroBer CTO (10 u)

rpaHI/II_U:I MMPUMCHUMOCTHU KJIaCCUYECKOM MEXaHHUKH. HOCTYJ'IaTLI

rpaHI/II_IBI MNPUMCHUMOCTU KJIaCCUYECKON MEXaHUKH. HOCTyJ'IaTBI
CHCHI/IaIII)HOI\/II TCOPHUU OTHOCUTCIIBHOCTH.




CHeUaIbHON TEOPUU OTHOCUTEILHOCTH: HHBAPUAHTHOCTH MOTYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DIHIITEHHA
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHH U
COKpaIIeHHE JIMHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTHUIIBI.

CBsi3b Macchl C 3HEPTUEN U UMITYJILCOM PENIITUBUCTCKOM YaCTHIIbI.
DHeprust MoKos

[TpocTtpancTBeHHO-BpeMeHHOU nHTepBall. [IpeobpazoBanus JlopeHua.
VYcnosue npuunHHOCTUH. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH.
3aMme]yIeHHe BpEMEHU U COKPAILEHUE JAJIUHBL.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTHUILIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PENSATUBUCTCKOMN YaCTHIIBI.
DHeprus MoKost

Texnuueckue ycmpoiicmea u mexHoio2uieckKue npoyeccyl: CIlyTHUKOBBIE
IIPUEMHHKH, YCKOPUTENH 3aPSKCHHBIX YACTHII.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, nPAKmMuKym
OnpezneneHye UMITyJIbca U SHEPTUM PEIATUBUCTCKUX YacTUll (110
¢dotorpadusM TPEKOB 3apsyKEHHBIX YACTUIL] B MATHUTHOM I10JI€).

PA3JIEJI 7. KBAHTOBAS ®U3MKA (16 u)

PA3JIEJI 7. KBAHTOBAS ®MU3UKA (40 1)

Tema 1. DyieMeHThI KBAaHTOBOM ONTHUKH (6 9)

Tema 1. KopnyckysisipHo — BoagHOBOM ayanusM (15 9)

®oronsl. opmyna [1nanka cBs3u sHEepruu GOTOHA C €ro YaCTOTOM.
DHeprus U UMIyJIbC POTOHA

OTtkpsiTue u uccnenoBanue poroaddexra. Onbitel A. I'. CTonerona.
3akonbl porodddekra. YpaBHenue DiHmTeHa 11 GoTodrddekra.
«Kpacnas rpanuna» portosddexra. laBnenue cera. Onbitsl [1. H.
JleGeneBa. XuMuyeckoe ICHCTBHE CBETA.

Texuuueckue ycmpoticmea u npakmuyeckoe npumerenue: GoTodIeMeHT,
¢dboTonaTuuk, coHeyHas 6aTapesi, CBETOJUO/I.

Hemoncmpayuu

1. ®oTodddeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

2. UccnenoBaHue 3aKOHOB BHeIIHEro GpoTtoadexra.

3. CBeTOIHNO/I.

4. ConneuHnas Oarapes.

PaBHOBecHOE TerioBoe U3ny4eHue (M3IyYeHre abCOMOTHO YEPHOTO
tena). 3akoH cMenienus Buna. ['unoreza M. [1nanka o kBaHTax.
®otonbl. JHEprus U uMityibe porona. Poroaddext. OnbiTe A. T
CroneroBa. 3akoHbl poTodddekra. YpaBHeHHE DUHIITEHHA [
dotoarddekra. «kKpacHas rpanuna» pororddexra. JlaBnenue ceera (B
YaCTHOCTH, JJaBJICHUE CBETa Ha a0COIIOTHO MOTJIOMIAIONIYIO U
abCoIIIOTHO OTpaskarollyto noBepxHocTh). OnbiThl I1. H. JleOenena.
BosiHOoBBIE cBOicTBA yacTull. Bonub! Ae bpoitns. JlyinHa BOIHBI 1€
Bpoiins u pazmepsl 06J1aCTH JTOKAIU3AINH JBUKYIIEHCS YaCTHIIBL.
KopnyckynsipHo-BoaHOBOM ayanusm. {udpakius 31eKTpOHOB Ha
kpuctamax. Crnenuduka nsmepeHuit B MuKpoMupe. COOTHOIICHUS
HeonpeaenénHocrel ['elizenbepra
Texnuyeckue ycmpoticmea u mexHono2uyecKue npoyeccol: ClIeKTPOMETP,
¢doTosnemMeHT, poToIaATUHK, TYHHEIBHBIH MUKPOCKOTI, COJTHEYHAS
Oarapesi, CBETOAUO.
Hemoncmpayuu

1. ®otosddekT Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

2. HWccnenoBanue 3akoHOB BHeITHETro (GoTodddekra.

3. HccnenoBaHue 3aBUCUMOCTH COMTPOTUBIICHHSI MTOTYTPOBOAHUKOB

OT OCBEIIEHHOCTH.




4. Cseromuon.
5. Conneunas Garapesi.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuxkym

1. UccnenoBanue oTope3ucropa.
2. U3mepenue nocrossuHoi [1nmanka Ha OCHOBE UCCIIEIOBAHUS
dboTtorddekra.
3. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOUO]L OT
HaIPsKEHUSL.

Tewma 2. Ctpoenue atoma (4 4)

Tema 2. ®usuka aroma (10 u)

Mopenb aroma Tomcona. OnbiTel Pezepdop/ia mo paccessHuio o-9acTHIl.
[TInmanerapnas mogens aroma. [locrynater bopa.

N3nyuenue u nornoiieHue GoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO
YPOBHS SHEPruM Ha Apyroi. Buasl cnextpoB. CriekTp ypOBHEN SHEPrUn
aToma BOJIOpO/Ja.

BousiHoBbI€ cBOMcTBa yacTull. Bomubl ae bpoinsa. Kopryckyisipao-
BOJIHOBOM JTyaJIM3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeneHue: CrieKTpalbHbIN
aHaJIu3 (COEKTPOCKOIN), JIa3ep, KBAHTOBbII KOMIIbIOTED.
Hemoncmpayuu

1. Monens omnbita Pezepdopna.

2. OnpenesneHne IIMHBI BOJIHBI Ja3epa.

3. HabmroieHue TuHeRvaTbiX CIEKTPOB U3ITy4EHHUSI.

4. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot

1. HaOxiroieHue TMHEHYaToro CuekTpa.

OnBbITHI 110 UCCIEIOBAHMIO CTpOeHU aroMa. [lnanerapuas moaens
atoma Pesepdopna.

[Toctynatel bopa. M3nydyenue u nornomienne GOTOHOB MpU MEPEX0Ie
aToMa C OJHOTO YPOBHS SHEPIrUH HA APYTOM.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma BOJI0pOJa.
CrnoHTaHHOE W BBIHYKJIEHHOE M3TyueHue ceera. Jlazep

Texnuueckue ycmpoucmea u mexHona02uieckue npoyeccyi:
CIIEKTPAJIbHBIN aHaIHU3 (CIIEKTPOCKO), J1a3ep, KBAHTOBBIA KOMITHIOTED.
Hemoncmpayuu

1. Mogens omnbiTa Pezepdopaa.

2. Habmroienue nuHeHYaThIX CIEKTPOB.

3. YcTpoicTBO U eHCTBUE CUETUNKA HOHUZUPYIOIINX YACTHII.

4. OnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3TyUEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomst, npakmuxkym
1. HabmroieHne NMMHeRYaToro CeKTpa.

2. UccnenoBaHue criekTpa pa3peKeHHOr0 aTOMapHOTo BOJOPO/ia

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)

DKCIIEPUMEHTBHI, TOKa3bIBAIOIINE CIIOKHOCTh CTPOeHUS sipa. OTKphITHE
pamroakTuBHOCTH. OTBITE Pezepdopaa mo onpeeneHuo cocrtasa
pannoakTUBHOTO U3nydyenus. CBoiicTBa anbda-, bera-, raMMa-
U3JTyYCHHUS.

Hyxnonnas mozens siipa ['elizen6epra—IUlBanenko. 3apsia sapa.
MaccoBoe uncino sapa. M3otonsl.

PagnoaktuBHOCTH. Anbda-pacnan. DIeKTPOHHBINA U MO3UTPOHHBIHN OeTa-
pacnan.

["amma-uznyuenue. 3aKoH paJuoaKTUBHOIO pacnaja. PaqnoakTuBHble
n30Tonkl B mpupoae. CBoiCTBa MOHU3UPYIOLIETO U3ydYeHHs. BinusHue




Biusinue pagnoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKPBITHE MPOTOHA
u HerTpoHa. HykimonHnast Mmojens snpa [ elizenOepra—ILlBanenko. 3apsin
snpa. MaccoBoe uncio siapa. M3oronbl. Anbha-pacnan. DIeKTpOHHBINA 1
MO3UTPOHHBIN OeTa-pacna. ['amma-u3nydenue. 3aKOH paOaKTUBHOTO
pacmana. DHEprus CBs3H HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt
Macchl sapa. SAaepHsie peakuuu. Jlenenue u cuntes saep. SaepHbii
peaxtop. Tepmosinepusiii cuaTe3. [IpodaemMbl U IEPCIIEKTUBHI SICPHOM
SHEPreTHKHU. JKOJIOTMUYECKUE aCTIEKThI SACPHON SHEPTreTHKH.
DnemMeHTapHbIe YacTUIBl. OTKPBITHE TO3UTPOHA. METO bl HAOIOICHUS
U PETUCTpALU dJIeMEHTapHbIX YacTull. DyHIaMeHTaIbHbIe
B3auMOJIeHCTBHS. ENMHCTBO (U3MUECKOi KapTHHBI MUPa

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: 103uMeTp,
KaMmepa Bunbcona, sinepHbli peakTop, aroMHasi Oomoa.
Hemoncmpayuu

1. C4€TUrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot

1. MccnenoBanue TpeKOB YacTHIl (10 TOTOBBIM (oTorpadusm).

pPaIMOaKTUBHOCTH Ha )KHMBBIE OPraHu3Mbl. EcTecTBeHHBIN (oH
uziydeHus. Jlosumerpus. DHEprus CBsI3U HYKIIOHOB B sifpe. SnepHbie
cwibl. Jledekt Macce siapa. SnepHsie peakuun. JleneHue u CUHTE3 sep.
Snepubie peakTopsl. [Ipo6aemMbl yrpaBiasieMoro TepMOsIEPHOTO
CHUHTE3a. DKOJOTUYECKHE aCIIEKThl PA3BUTHS SIJCPHON SHEPTETUKHU.
MeTopl perucTpaiuy 1 UCCIeI0BaHUs dJIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOAECHCTBUSA. baprOHbBI, ME30HBI U JIETOHBI.
[IpencraBnenue o CranaaptHoit moaenu. KBapk-TiirooHHas MOJIEIb
anpoHoB. @uzuka 3a npeaenamu CranaaptHoi mojaenu. TémHas
Martepus u TéMHas sHeprus. EquHCTBO (hM3HMYEeCKO KapTHHBI MHUpA.
Texnuueckue ycmpoticmea u mexHoa02uieckKue npoyeccyl: T03UMETP,
kamepa BuiibCoHa, siiepHBIA peakTop, TEPMOSACPHBINA PEaKTOp, aTOMHAs
O6oM0a, MarHUTHO-PE30HAHCHAs! TOMOTrpadusi.

Yuenuueckuii sxcnepumenm, naéopamopusie pabomot, npaKmuKym

1. UccnenoBanne TPEKOB YacTHUIl (TI0 TOTOBBIM (oTorpadusim).

2. UccnenoBanue paMoakKTUBHOTO (hOHA C UCIIOJIb30BAaHUEM JO3UMETpa.
3. M3y4enue norionieHus 0eTa-4acTUI] ATFOMHHHACM.

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUWU 11 ACTPODPU3UKHU (8 1)

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMMUWU N ACTPODPU3UKHU (14 1)

Tema 1. DnemenTs! actpodusuku (8 1)

Tema 1. DnemenTsl actpodusuku (14 1)

Ortanbl pa3BUTUs acTpoHOMHHU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE
3HaueHue actpoHomun. Bup 3B€3aH0T0 HEOa. Co3Be3 s, IpKUe 3BE3BI,
IUTAaHETHI, UX BuAuMoe ABmkeHue. ComHedynas cucrema. ColHIe.
Conneunas akTuBHOCTb. MicTounuk sHeprun ComHIa U 3BE3/1. 3BE3HI,
X OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMma «CreKTpaJbHbIN KJlacC —
CBETHUMOCTEY. 3BE3 MBI ITIaBHOM MOCJIEAOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETHUMOCTBY IS 3BE3] INIaBHOM MOCIE€I0BATEIbHOCTH.
Bnytpennee ctpoenue 38E31. COBpeMEHHBIE TTPEICTABICHUS O
MPOUCXOKACHUH U 3BoJrOLMK COJIHIIA U 3BE3]1. DTallbl )KU3HU 3BE3 L.
Muneunsiii [1yte — nama [Manaktuka. [Tonoxxenue u nerxenue ColHia
B ['anaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHbIe
JBIPBI B siAApax rajlakTvk. Beenennas. Pacmmpenue Beenennoit. 3akoH
Xab0ma. Paz6eranue ragaktuk. Teopusi bosibmoro B3priBa. PenukroBoe

Ortarnbl pa3BUTUs acTpoHOMHH. [IpUKiIaiHOE 1 MUPOBO33pPEHUECKOE
3Ha4YeHHE acTpoHOMHH. [[pUMEHUMOCTh 3aKOHOB (DU3UKHU TSI
00BsICHEHUS TPUPOJIBI KOCMUYECKHX O0OBEKTOB.

MeToapl aCTpOHOMUYECKUX Ucciaen0Banil. COBpeMEHHbIE ONITHYECKHE
TEJIECKOIIbI, PaJAHOTENECKOIbI, BHEATMOC(EepHast aCTPOHOMHS.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, INIAHETHI, UX BUIUMOE
JIBIJKECHHE.

ConHeyHas cuctema.

Connue. Conneunast akTuBHOCTh. McTounuk sHepruu ComHIa U 3BE3/1.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CeKTpaIbHBIN
KJIaCC —CBETUMOCTbY. 3BE3/1bI TJIABHOM MOCJIEI0BATEILHOCTH.
3aBHUCHMOCTH «Macca —CBETUMOCTbY I 3BE3]T TIIaBHOM
1ocJieI0BaTeaIbHOCTH. BHyTpeHHee crpoenue 38€31. CoBpeMEeHHbIE




u3ny4yenue. MacirabHast cTpykrypa Beenennoil. MeraranakTuka.
Hepewménnsie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue naoniooenun

1. HabmroieHust HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN IS ONIPEACIICHUS MTOT0KEHUS
HeOEeCHBIX 00BEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIE CO3BE3IUs
CeBepHoro nosymapus 1 sipkue 3BE3/bl.

2. Habmronenus B Teneckon JlyHsl, mianet, Miuednoro Ilytu.

IIPEJICTABICHUSI O IPOMCXO0XKIEHUH U 3BooK CoHIa U 3BE3]. DTalbl
JKU3HU 3BE3I.

Mneunslii [lyts — Hama I"anaktuka. [lonoxenue u auxenne ConHua
B ['anakTtuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHbIe
JBIPBI B iApax rajnakTuk. Beenennas. Pacimmpenue Beenennoil. 3akoH
Xab6ma. Paz6eranne ranaktuk. Teopust bonbimoro B3peiBa. PenukroBoe
u3nydenue. Macmrabnast ctpykrypa Beenennoil. MeraranakTuka.
Hepeménnsie npo6ieMbl aCTPOHOMHH

Yuenuueckue naoniooenusa:

1. Habmoienus 3B€31HOr0 HeOa HEBOOPYKEHHBIM TT1a30M

C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX IPUIIOKEHUH JIJIs OIIpEIEICHUS
MOJIO’KEHUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3iusi CeBepHOro Moyymapus 1 sipkue 3BE3/bI.

2. Habmronenus B Teneckorn JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUH.

OU3NYECKUM ITPAKTUKYM (? yacos)

Cnocobbl usmeperus pusuuecKux 6enuyUH ¢ UCNOIb308AHUEM
AHAN0208bIX U YUPDPOBLIX USMEPUMENbHBIX NPUOOPOE U KOMIBIOMEPHBIX
0amMYUKOBbIX CUCHEM.

Abconommusie u omHocumenvHvle NOSPEULHOCIU USMEPEHUL PUIUYECKUX
BENUYUH.

Oyenxa epanuy nocpewtHocmetl.

IIposedenue Koceenubix uzmepenuil, Uccied08aHull 3a8UCUMOCTEl
Qusuyeckux 6eudUH, NPOBEPKA NPEeON0NHCEHHbIX 2unomes (8b100p u3
pabom, ONUCAHHBIX 8 MEMAMUYECKUX pazoenax « Yuenuueckuii
9KCHepumeHnm, 1abopamopusie padbomvl, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHME (3 u)

OBOBHIAIOIIEE ITOBTOPEHME (11 u)

Poinb ¢pu3uKN 1 aCTPOHOMHH B SKOHOMHUYECKON, TEXHOIOTUYECKOH,
COLIMAJIBHOW U 3TUYECKOM cepax NesTeIbHOCTH YeIOBEKa; poib U
MeCTO (PU3UKU U ACTPOHOMHH B COBPEMEHHOW HAyYHOH KapTUHE MUDA;
poiib ¢puznyecKoil Teopur B GOpMHUPOBAHUHM MIPEICTABICHUM O
¢du3nveckoil kKapTUHE MUPA, MECTO (PU3UYECKON KapTUHBI MHpa B 001I1eM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHHUI 0 IpUpoJIe

O060011eHNEe U CUCTEMATU3aLUs COIeP)KaHuUs pa3/ieNioB Kypca
«Mexanukay, «MonexynspHas pU3uKa U TEpMOJINHAMUKAY,
«QnexTpoanHamukay, «Konebanus u BoaHb, «OCHOBBI CIIEIIMATbHON
TEOpUHU OTHOCUTENbHOCTIY, «KBaHTOBas pu3ukay, « IeMeHTh
ACTPOHOMMH U aCTPODUIUKI.

Posp dhu3nky 1 acCTpOHOMHUHY B SKOHOMHUYECKOH, TEXHOJIOTHIECKOMH,




COLIMAJIHOM M 3TUYECKO chepax IesTeNbHOCTH YeIOBEKa; pOJb U
MecTO (PU3MKHU U ACTPOHOMMHU B COBPEMEHHOW HayYHON KapTUHE MUDA;
3HAYEHHUE ONUCATENbHOM, CUCTEMATU3UPYIOUIEH, O0BACHUTEIBHON U
MIPOTHOCTUYECKON QyHKIMHA (PU3NIECKON TEOpUHU; poJib (pr3nyuecKoin
TEOpHH B (HOPMUPOBAHHUU NIPECTABICHUN O (PU3NUECKOI KapTHHE MUDA,
MeCTO (pU3MUECKOM KapTUHBI MUPA B OOILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NIPEICTABICHUI 0 IpUpoJIe

HroroBasi KOHTpoJIbHAs paboTa

HToroBasi KOHTpoJIbHAs paboTa

Peseps (1 v)

Peseps (0 u)

KP=6+UKP=7

KP=7+1KP=8

Tematuueckoe IJIAHUPOBAHUEC KypCa

11 knacc
Hata Neni/mt | basoBblii ypoBeHb (2 aca) ‘ YriyOneHHbINH YpOBEHB (5 9acoB) Neri/mt Hata
DnekrpoanHaMuka(mpogonkenue) 11/27
Marnutaoe noine 6/15
1/1 BsaumoeiicTBre ITOCTOSHHBIX MATHUTOB U 1/1
POBOJHUKOB ¢ TOKOM. MarHutHoe mose. Bekrop
MarHuTHON MHAYKIUU. [IpuHIMI cynepno3uiuu
MAarHUTHBIX NoJed. JIMHUKM MarHUTHON MHIYKIIHH.
2/2 | MarHuTHOE Moje IPOBOJHUKA C TOKOM (TIPSIMOTO 2/2
MIPOBOIHHKA, KATYIIKU ¥ KPYTOBOTO BUTKA). OIBIT
Opcrena. Kaptuna nuHWI MarHUTHON MHIYKIIUU OIS
MTOCTOSTHHBIX MarHUTOB.
Onpedenenue ycio8uii NPUMEHUMOCIU MOOENU 3/3
0OHOPOOHO020 MA2CHUMHO20 NOJIAL.
Onpedenenue nanpagnenus UHOYKYUu 4/4
MA2HUMHO20 NOJISL NPOBOOHUKA C MOKOM
Maenummnoe none 6 sewyecmee. eppomaznemuxu, 5/5
napa- u -0uamacHemuKu
3/3 | Cuna Amrepa, eé HampaBJIeHUE H MOJTYJIb. 6/6
4/4 | Cuna Jlopenna, e€ HarpaBiIeHUE U MOAIYJIb. 717
JIBr>KeHue 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJHOM




MarHuTHOM noJje. Pabora cuibl JlopeHia

IIposedenue koceenuvix uzmepenuii cuivt Amnepa, 8/8
npogedenue UCCIe008aAHUS 3ABUCUMOCTEN MENHCOY
QuzuUeCKUMU BETUUUHAMU U ONBIIOG NO
npoeepKe NpedNoNHCEeHHOU 2Unome3vl npu
U3yueHUU OeliCmaus NOCMOSHHO20 MACHUMA HA
PAMKY € MOKOM
ObvscHenue 0CHOBHBIX NPUHYUNOB OeliCMBUSL 9/9
MEeXHUYeCKUx yCmpoucms
Ipumepwl pewenus 3a0ay no meme «Cuna 10/10
Amnepay
5/5 | TexHu4ecKHe yCTPOUCTBA U TEXHOJOTHUYECCKUE 11/11
MPOIIECCHI: TPUMEHEHHE TIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIbTHUMETD,
AIIEKTPOABHUTraTeNb SIK0OU, YyCKOpUTETH
AJIEMEHTAPHBIX YaCTHUIL
6/6 | JlaboparopHnas pabota Nel «HabmoaeHue aeicTBus 12/12
MarHUTHOTO TIOJISI HA TOK»
Kontponbnas padora Nel mo reme «MarautTHoe 1OJIe»
Ipumepwl pewenus 3a0ay no meme «Cuna 13/13
Jlopenya»
Pewenue pacuémmuwvix 3a0au c 5610 3a0aHHOU U 14/14
Hes18HO 3A0AHHOU U3UUECKOU MOOENbIO C
UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hOPMYTL NO
meme «Maenumnoe noney.
Pewenue kauecmeennvix 3aoau, mpedyrowux 15/15
npumenenust 3Hanutl no meme «Macnummoe
nouey.
DneKTpoOMarHuTHast MHAYKIMs 5/15
7/1 | SIBneHue >EKTPOMArHUTHOW UHIYKIUH. [10TOK 16/1
BeKTOpa MarHUTHON MHAYKIKU. D 1C MHAYKIHY.
8/2 | 3akoH 3;meKTpOMArHUTHOM HHAYKIUU Dapases. 17/2

Buxpesoe anekrpudeckoe nosue. Toku Dyko.




IJ[C uHoykyuu 8 npoBOOHUKE, OBUNCYUEMCSL

nocmynameilibHo 6 0()H0p00HOM MACHUIMHOM noJjie.

18/3

Ipumepuol pewenus 3a0au no meme «3aKou 19/4
NEKMPOMASHUMHOU UHOVKYULLY
Pewenue pacuémmuwvix 3a0au c s6H0 3a0anHOU U 20/5
HEesA8HO 3A0AHHOU (hU3UUEeCKOU MOOeNbIO C
UCNONb308AHUEM OCHOBHLIX 3AKOHO8 U (hOPMYL NO
meme « NeKmpOMASHUMHAS UHOYKYUSY.

9/3 | IpaBuno Jlenna. MuaykruBHocTh. Katyiika 21/6

WHJYKTUBHOCTH B IIEIIH TOCTOSTHHOTO TOKA.

10/4 | SIBnenue camounaykuuu. DJIC caMOMHIYKITHH. 2217
Pewenue kauecmsennvix 3a0au, mpedyrowux 23/8
npUMeHeHUs 3HAHULL N0 meme
«DNeKMPOMASHUMHASL UHOVKYUSLY.

Aneopumm ucnonvzosanus npasuna Jlenya ons 24/9
onpeoeneHus HanPasieHus MoKa 6 KOHmype npu

aHanuze epapuueckux u IKCNePUMeHmMAIbHbIX

3a0ay

Cbopra moodenu 21eKmpoMasHUMHO20 25/10
2enepamopa

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

DJIEKTPOMArHUTHOE TOJIe

12/6 | JlaboparopHasi pabota Ne2 27/12

«V3yueHue SIBICHHS DJICKTPOMArHUTHON MHTYKITHI
ObvsacHeHue 0CHOBHBIX NPUHYUNOS OeLiCBUs. 28/13
MEXHUYECKUX YCMPOUCME U MEXHON0SUEeCKUX
npoyeccos, maxkux Kak: UHOYKYUOHHASL Neyb,
CONEHOUO, 3aWuma om 21eKmpu3ayuu mei npu
OBUIHCEHUU 8 MACHUMHOM noJje 3emu.
Obobwarowe-nosmopumenvroe 3auamue no 29/14
meme «NeKmpoOMASHUMHASL UHOYKYUA»
Koumponvnas paboma Ne2 no meme 30/15

«OnekmpomazHUmMHAs UHOVKYUS




Komneb6auus u Bonnb 24/60
Mexannueckue konebanns 4/10

13/1 | KonebatenbHas cuctema. CBOOOTHBIC KOJICOAHMSL. 31/1
14/2 | Tapmonnueckue Konebanus. Kunematuueckoe u 32/2
JUHAMUYECKOE OMUCAaHNe. DHEPreTHUECKOe
onucaHue (3aKOH COXPAaHEHHSI MEXaHUYECKOM
SHEPIUH).
Bv1600 ounamuueckoco onucanus eapmoHuuecKux 33/3
KOIeOaHULL U3 UX IHEP2emuyecKoeo U
KUHEeMAMUYecKo20 ONUCAHUSL.
Buinyorcoennvie konebanus. Pezonanc. 34/4
Pesonancnas kpueas. Bausnue samyxanus Ha U0
PE30HAHCHOU KpUgoU. Aemokonebanusl.
Pewenue pacuémuvix 3a0au ¢ 1610 3a0aHHOU U 35/5
HEsI8HO 3A0AHHOU PU3UUECKOU MOOETbIO C
UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hOPMYTL NO
meme «Mexanuueckue Ko1eOaHusay.
15/3 | Ammurtyna u ¢asa kosnedanuii. CBS3b aMILUTUTY/IbI 36/6
KOJICOAHUH UCXOTHOW BEIMYHMHBI C aMILIUTYIaMHU
Kosie0aHuM e€ CKOPOCTH M YCKOPEHHSL.
16/4 | Tlepuon u yactora konebanuii. [Teproa Mabx Ilepuoo u wacmoma xonebanui. Ilepuoo manvix 3717
CBOOOJTHBIX KOJIEOaHHI MATEMAaTHUECKOTO MAsITHUKA. | CBOOOOHBIX KOJIeOAHUL MAMEMAmMU4ecko2o
[Tepuos cBOGOIHBIX KOI€OaHUN TIPY>KUHHOTO maamuuka. Ilepuoo c60600HbIX KONEOaANUT
MasITHUKA. NPYHCUHHO20 MASIMHUKA.
Konrtponbnas padora Ne2 o reme «MexaHuueckue Konmponvnasa paboma Ne3 no meme
KOJICOAHUS U DJICKTPOMArHUTHBIE KOJICOaHUS «Mexanuueckue konebanus u
NEKMPOMACHUMHBLE KOJIeOAHUS)
Pewenue xauecmeennvix 3a0au, mpedyowux 38/8
npumeneHus 3Hanul no meme «Mexanuueckue
KOneOaHus .
ObvsicHeHue 0CHOBHBIX NPUHYUNOS OeliCEUs 39/9

MEeXHUYEeCKUX ycmpoﬁcme, mAaKkux Kak.




MEMPOHOM, YACHL, Kadenu, My3blKalbHble
uHCcmpymenmsl, ceticmozpadg.

Jlabopamopnas paboma Ne3 « Onpedenenue 40/10
VCKOpeHUsl c60O00H020 NAOeHUsI NPU NOMOUU
MAAMHUKA
DJeKTpOMarHuTHbIE Kosebanus 6/15
17/1 | KonebatenbHbiii KOHTYp. CBOOOIHBIE 41/1
AJIEKTPOMArHUTHBIE KOJICOaHUS B HICATbHOM
K0J1e0aTeIbHOM KOHTYPE.
18/2 | ®opmyna TomcoHa. 42/2
Ce53b amnaumyowl 3aps0a KOHOeHCamopa ¢ 43/3
AMARAUMYOOU CUNBL MOKA 8 KOJIeOamenbHOM
KOHmype
Pewenue pacuémmuwvix 3a0au c 51610 3a0aHHOU U 44/4
HEesA6HO 3A0AHHOU (hU3UUEeCKOU MOOeNbIO C
UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hOPMYTL NO
meme « NeKmpoMacHUmHvle KOJ1eOanusLy
Pewenue kauecmeennwix 3aoau, mpebyrowux 45/5
NpUMEHEHUs 3HAHUTL N0 meme
«DnekmpomazHumuvie Ko1eOaHusy
19/3 | 3akoH COXpaHEHUsI YHEPTUH B UICATBHOM 46/6
K0J1e0aTeIbHOM KOHTY]E.
20/4 | 3aryxaromiue JIeKTPOMAarHUTHBIE KOJICOaHUSI. 4717
BrIHYKIEHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHUsI.
IlepeMEHHBIN TOK.
Cpasnenue MexaHuieckux u d1eKmpoMacHUMHbIX 48/8
Konebanuil
ObvscHenue 0CHOBHBIX NPUHYUNOE OeliCMBUSL 49/9
MEeXHUYECKUX YCMpOoUcmas, maxKux Kax:
NEKMPUYECKUL 360HOK, 2eHepamop nepemeHH020
MOKa, TUHUU DTIeKmponepeoay
Onpedenenue ycio8uti NPUMEHUMOCIU MOOeU 50/10

UOeAIbHO20 KOJIeOAmMeNIbHO20 KOHmypa




21/5 | MoImHOCTb IEPEMEHHOTO TOKa. AMILUTHTYTHOE U 51/11
JeCTBYIOIIeE 3HAaYCHHUE CUIIbI TOKA U HANPSKEHUS
IpY Pa3IUIHON (hopMe 3aBUCUMOCTH TIEPEMEHHOTO
TOKa OoT BpeMeHU. CUHYCOUJaIbHbIN TePEMEHHBII
TOK.
22/6 | UnpeanbHsiii Tpanchopmarop. IIpou3BoacTso, 52/12
nepeaaya v NoTpedIeHUe SIEKTPUIECKON SHEPTHH.
KynbTypa ncnosnb30BaHus 3I€KTPOIHEPTHH B
IIOBCEJHEBHOM KU3HU. TeXHUYECKUE YCTPOMCTBA U
TEXHOJOTMYECKHE MPOLIECCHI: ANEKTPUUYECKUI 3BOHOK,
TeHepaTop NePEMEHHOT0 TOKA, JJMHUHU MIIEKTpoIepeiad
Pesucmop, konoencamop u kamyuwka 53/13
UHOYKMUBHOCMU 8 YeNnU CUHYCOUOATbHO2O
nepemenHno2o moka. Pezonanc mokos. Pesonanc
HANpAXCeHull.
Jlemoncmpayus akmusHoeo, eMKOCMHO20 U 54/14
UHOYKMUBHO20 CONPOMUBIEHULL
Pewenue kauecmsennvix 3adau, mpedyrouwux 55/15
npuMeHenUs 3HaAHUU no meme
«DnexmpomazHumHvle Ko1e0anUsLy.
MexaHHU4ecKHe U 3JIeKTPOMarHuTHbIe BOJIHBI 4/10
23/1 | MexaHuYecKUe BOJIHBI, YCIOBUS HX PACIPOCTPAaHCHUSI. 56/1
[Tonepeunsle 1 poosIbHBIE BOJHBL. [lepuon,
CKOpPOCTB PacCIpOCTPAHEHUS M JUTMHA BOJIHEI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPaKEHHE,
npesroMiIeHue, nHTephepeHIys U AudpaKIysl.
24/2 | 3Byk. CropocTb 3ByKa. [ poMKOCTB 3ByKa. Beicota 57/2
ToHa. TemOp 3ByKa. lllymoBoe 3arps3HeHue
OKpY’KaloIIen cpebl
U3zyuenue pacnpocmpaneHus 36yK08biX GOJIH 8 58/3
3AMKHYMOM NPOCMPAHCMEe
ObvscHenue 0CHOBHBIX NPUHYUNOB OetiCMBUSL 59/4

MEXHUYECKUX ycmpoﬁcme U MexXHOoJlocUYeCKUx




npoyeccos, MaKux Kaxk: My3blKaibHble
UHCmMpyMeHnmsl, paoap, paouonpuéMHux,
menesusop, aumenna, meiegon, CBY-neyn,
VIbMPA38yK08as OUASHOCMUKA 8 MeXHUKe U
Meouyune.

Pewenue 3adau 60/5

25/3 | DaeKTpOMarHUTHBIC BOJIHBL. Y CIIOBHS U3ITyUCHHUS 61/6
AJIEKTPOMArHUTHBIX BOJIH. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIIOMIICHHE,
noJsipu3anus, uatepdepeHus u audpaxius.

B3aUMHasi OPUCHTAIMSI BEKTOPOB B AJICKTPOMArHUTHOM
BOJTHE.

26/4 | llIkana 3meKTpOMarHuTHBIX BOJH. [IprMeHeHue LUlxana sanexkmpomacnummslx 60au. Ilpumenenue 62/7
AJIEKTPOMATrHUTHBIX BOJIH B TEXHHUKE U OBITY. NEKMPOMACHUMHBIX 80IH 8 MEXHUKe U Oblmy.
TexHHUECKue yCTPOUCTBA U TPAKTUIECKOE Texnuueckue ycmpoiicmea u npaKkmuyeckoe
NPUMEHEHHE: MY3bIKAIbHBIC HHCTPYMEHTHI, pajiap, npUMeHeHUe: MY3bIKAIbHbIEe UHCTPYMEHMbl,
panuonpuéMHUK, TENEBU30p, aHTeHHa, TenedoH, CBY- | padap, paduonpuémnuk, menesusop, anmenna,
1IeYb, YIBTPA3BYKOBas IUATHOCTHKA B TEXHUKE U menegon, CBY-neuw, yrompassyrkosas
MeuiuHe. [IpuHIMIBL panOCBsA3U U TEICBHICHUSI. OouazHocmuKa 8 mexmuxe u meouyune. Ilpunyunsvi
Panuomokanus. paouocsazu u menesudenus. Paouonoxayus
Kontponbnas padota Ne3 o teme «MexaHuveckue u
DIICKTPOMAarHUTHBIC BOJHBD»

Pewenue xauecmsennvix 3a0ay, mpedyowux 63/8
npumenenust 3Hanull no meme «Mexanuueckue u
INEKMPOMASHUMHbBLE BOIHbLY
Yempoticmeo u npunyun pabomsr npocmetiuie2o 64/9
PAOUONPUEMHUKA
Konmponvnas paboma Ne4 no meme 65/10
«Mexanuueckue u 21eKMPOMASHUMHbIE BOTHBLY
OnTuka 10/25
27/1 | IIpsmonuHEHOE pacpoCcTpaHeHNE CBETa B 66/1

oaHopoHoM cpene. JIydu cBeta. TodyeuHblid HCTOUHHK
CBETa.




28/2 | OtpaxeHue cBeTa. 3aKOHBI OTPAKCHHUS CBETA. 67/2
[ToctpoeHne N300paKEHHH B TNIOCKOM 3€pKaJle.
Habniooenue onmuyeckux senenutl, npogederue 68/3
KOCBEHHbIX USMEPEHU, UCCIe008aHUs
3asucumocmell PU3UYECKUX 8eIUYUH U ONBIMOE NO
npoeepKe NpedoN’CeHHOU 2UNOme3vl npu
U3yueHuU sA61eHUll NPeoMIeHUs C8ema Ha
epanuye pazoena 08yx cpeo, NpelomieHus ceema
8 cobuparowell u pacceusaroujeli TUH3aAXx,
BOJIHOBLIX CEOUCIE CBeMmd.
Ilocmpoenue u pacuém uzobpadicenutl, 69/4
€030A6aeMbIX NIOCKUM 3ePKALOM
Cohepuueckue 3eprana 70/5
29/3 | IpenomieHue cBeTa. 3aKOHBI MTPETIOMJICHHUS CBETA. 71/6
AOCOIOTHBIN [10KA3aTeNb PEIOMIICHHUS.
30/4 | Ducnepcust cBeta. CIIOXKHBIH cOCTaB OEI0r0 CBETA. 7217
I(Bet. IlonHOE BHYTpeHHEee oTpakeHue. [Ipenenbubii
YTOJI TIOJTHOTO BHYTPEHHETO OTPasKEHHUSI.
Jlabopamopuas paboma Ne4 «H3zmepenue 73/8
noKasamensi NPeIOMIeHUs CMeKaad»
OmmnocumenvHblli nOKazamenb NPeLOMIEHUSA. 74/9
Ilocmosincmeo uacmomsi céema u cOOmHouleHue
OIUH BOJIH NPU NEPEX00e MOHOXPOMAMUYECKO2O0
ceema uepes epaHuyy pazoend 08yX OnmudecKux
cpeo.
Xo0 nyuetl 6 npuzme. 75/10
31/5 | Cobuparorire u paccenBaroine JUH3bl. ToHKast 76/11
mrH3a. @OKYyCHOE pacCTOsIHUE M ONTHYECKAasl CHITa
TOHKOM JINH3BL.
32/6 | ®opmyia TOHKO# JTHH3BL. Y BeJIHUCHHE, 1aBaAEMOE 77112

JIMH301




Jlabopamopuas paboma Ne5 « Onpedenenue
ONMUYECKOU CULbL U POKYCHO20 PACCMOSIHUSL
cobupaowell TUH3bLY

78/13

3asucumocms GhoKycHO20 paccmosHus MoHKOU 79/14
chepuueckoil TUH3bL OM eé ceomempuu u
OMHOCUMENbHO20 NOKA3AMEIsL NPEeNOMICHUS
Xo0 nyya, npoweduwe2o uH3y NOO NPOU3BOTbHLIM 80/15
VeNOM K €€ 2IABHOU ONMUYECKOU OCU.
Ilocmpoenue uzobpasxicenuti mouku u ompesxa
nPAMOTUL 8 COOUPAIOUUX U PACCEUBAIOUSUX TUH3ZAX
U UX cucmemax.
33/7 | OnTrueckue npubopsl. Pasperiaroriias crmocoOHOCTb. 81/16
I'ma3 xak onruueckas cucrema.
[Tpenensl IPUMEHUMOCTH T€OMETPHYSCKOM ONTHUKH.
34/8 | TexHuuecKHe YCTPOUCTBA U TEXHOJIOTHYCCKUX 82/17
NPOIIECChI: OUKH, JIyTa, IEPUCKOII, (OTOAITIapaT,
MHKPOCKOII, TIPOCKIIMOHHBIH amapar, MpOCBETICHHE
OIITUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS
pemeéTKa.
IIpoceemnenue onmuxu 83/18
Ilocmpoenue u pacuém uzobpasicenutl, 84/19
€030A8aeMblX NJIOCKUM 3ePKANIOM, MOHKOU JUH3OU.
Pewenue xauecmsennvix 3a0au, mpedyrowjux 85/20
npumeneHus 3Hanuti no meme «Onmuxay
35/9 | BonuoBas ontrka. HTepdepenius cBera. 86/21
KorepenTHbie uCTOYHUKHU. Y CITOBUS HAOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B HHTEeP(EPEHIUOHHOM
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHUKOB.
[Tpumepsl KIacCHYECKUX HHTEPPEPESHIIMOHHBIX CXEM.
36/10 | dudpakuus ceeta. JudpakironHas peméerka. Jugpaxyus ceema. JJupparxyuonnas pewémxa. 87/22

VYcnoBue HabMIOACHUS TTIABHBIX MAaKCUMYMOB ITPH
MaJIeHU MOHOXPOMATHUECKOIO CBETa Ha
JdpakunoHHyo peméTky. Ioasipusanus ceera

YVcnosue nabnooenus 2nagHvlx MaKcumMymos npu
nadeHuu MOHOXpOMAMUYECKO20 cema Ha
ougpaxyuonnyro pewémxy. Honapuzayus ceema




KonTponpHas padora Ne4 mo Teme «OnTrkay

Jlabopamopuas paboma Ne6 «Hzmepenue onunwvl 88/23
C8emoBolU BOIHbBLY
ObvscHenue ocobenHocmeti NPOMeKaHus. 89/24
onmu4eckux aeleHull. uHmepgepeHyuu,
ougpaxyuu, oucnepcuu, noJIHO20
BHYMPEHHE20 OMPAHNCEHUS.
Pewenue pacuémuvix 3a0au ¢ 2610 3a0aHHOU U 90/25
Hes18HO 3A0AHHOU PU3UUECKOU MOOENbIO C
UCNONB308AHUEM OCHOBHBIX 3AKOHO8 U (YOPMYIL NO
meme «Onmuxay
Koumponvnas paboma Ne5 no meme « Onmuxay
OcHOBBI cienHaIBbHON TeopuH oTHOCHTEIbHOCTH 4/10
37/1 | I'paHMIIbI IPUMEHUMOCTH KIACCHYECKON MEXAHHKH. 91/1
ITocTynaTel cnenuaibHOM TEOPHUH OTHOCHUTEIIBHOCTH.
38/2 | OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE 92/2
BPEMEHU M COKPAIICHUE JUTHHBI.
Ilpocmpancmeenno-epemeHHOU UHMePSAll. 93/3
IIpeobpazosanus Jlopenya. Yciosue
NPUYUHHOCTU.
Ipaxkmukym 94/4
Ipakmukym 95/5
39/3 | DHeprus ¥ UMITYJIbC PEISTUBUCTCKOI YacTuIipl. CBs3b 96/6
MAaccChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON
YacTULIbI. DHEPrHsl MOKOs
40/4 | TexHUYECKUE YCTPOUCTBA M TEXHOJOTHUECKUE 9717
MPOIIECCHI: CTyTHUKOBBIE MPUEMHUKHU, YCKOPUTEIU
3apsHKESHHBIX YaCTHI]
Ipaxmuxym 98/8
Ipaxmuxym 99/9
Jlabopamopnas paboma 100/10

KBanroBas ¢uzuka 15/25
DneMeHThI KBaHTOBOW oNTHKU 6/ KopnyckyasipHo- 6onnosou oyanusm 15




41/1 | PaBHOBECHOE TEIJIOBOE U3ITy4CHHE (M3ITydCHUEC 101/1
abcomoTHO u€pHoro Tena). ['unoreza M. Ilnanka o
KBaHTaXx.
42/2 | ®oToHBI. DHEPrHUs U UMITYJILC (OTOHA. 102/2
3axon cmewenus Buna. 103/3
ObvscHenue 0CHOBHBIX NPUHYUNOB OetiCMBUSL 104/4
MEeXHUYECKUX YCMpPOUCms, maKux Kax:
cnekmpomemp, homoanemenm, pomooamuux,
MYHHENbHBII MUKPOCKON, CONHeUHas bamapes,
€8emoouoo.
Pewenue pacuémmuwvix 3a0au c 51610 3a0aHHOU U 105/5
HEesA8HO 3A0AHHOU (hU3UUECKOU MOOeNbIO C
UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hOPMYL NO
meme «Keanmosvle signenusy.
43/3 | ®orordpdexr. Onpitol A. I'. CroneroBa. 3aKOHbBI 106/6
dboTtorddekra.
44/4 | Ypasuenue DitHnrreitna uis porodpdexra. «KpacHast 107/7
rpanuna» gorodddexra.
Onpeoenenue ycnosuti NPUMEHUMOCMU 108/8
K8AHMOBOU MOOe c8emd.
AHanuz KaHmMoBbIX NPOYECco8 ¢ UCNONb308AHUEM 109/9
ypasHenus JuHwmetiHa 051 pomoaghghexkma,
NPUHYUNA COOMHOULEHUL HEONPEOeNEHHOCMU
Letizenbepea.
Pewenue xauecmsennvix 3a0ay, mpedyrowux 110/10
npumenenus 3Hanuti no meme «Keanmoeswie
SAGIEHUSLY.
45/5 | JlaBinenue cBeta (B 4aCTHOCTH, JaBIIEHHE CBETA HA 111/11
a0COJIIOTHO MOTJIOIIAONIYIO U a0COIIOTHO
oTpaxaroiyio nopepxHocts). OnbiThl 1. H. JleOenena.
46/6 | TexHUUECKUE YCTPOUCTBA M TEXHOJOTHUCCKUE Texuuueckue ycmpouicmea u mexHojaio2uiecKue 112/12

HPOIIECCHI: CIEKTPOMETP, (OTOIIEMEHT, (POTOAATUHK,
TYHHEJIBHBIF MUKPOCKOTI, COJTHEUHasl OaTapes,

npoyeccol: cnekmpomemp, homosnemeHnm,




Cseroanon
Kontpoinbnas padota N5 o reme «D11eMeHThI
KBAaHTOBOW ONTHKI

Gpomooamuux, myHHeIbHbIU MUKPOCKON,
conneynas bamapest,
Ceemoouoo

Boanosuvie ceoticmea yvacmuy. Boanwt oe bpotiis. 113/13
Jnuna onnvl 0e bpoiina u pazmepuvl obracmu
JIOKAMU3AYUU OBUINCYULETICS YACTNUYDL.
Kopnyckynapno-eonnosou dyanusm.
Jlugparxyus sn1exmponoe Ha KpUcmaiax. 114/14
Cneyugura uzmepenuti 8 MuKpomupe.
Coommnowenus Heonpedenénnocmeti I etizenboepea
Pewenue kauecmeennwix 3adau, mpebyrowux 115/15
npumeHenus 3HaHull no meme «Keanmosovie
SABNEHUAN.
Koumponvnas paboma Ne6 no meme
«Kopnyckynapno-60110601 Oyanusmy
Crtpoenue atoma 4/ Quzuxa amoma 10
47/1 | OnbITHI IO UCCIICOBAHHUIO CTPOCHHS aTOMA. 116/1
[Tnanerapnast mogens atoma Pesepdopaa.
48/2 | Tloctynarel bopa. U3nyuenue u morioiieHue (GOTOHOB 117/2
IIPY TIEpeXo/ie aToMa C OJTHOTO YPOBHS SHEPTHU Ha
JPYTOu.
Ananusz K6aHMOBLIX NPOYECCO8 HA OCHOBE NEPBOCO 118/3
u emopozo nocmynamos bopa
Ipakmuxym 119/4
Ipaxkmukym 120/5
49/3 | Buasl ciektpoB. CIieKTp ypOBHEH SHEPTUU aToMa 121/6
B0J10poJ1a. CIIOHTaHHOE U BBIHYKACHHOE U3Ty4YeHUE
CBETA.
50/4 | TexHuyeckue yCTPOHCTBA M TEXHOIOTUYECKUE 12217
MPOLIECCHI: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOI),
Ja3ep, KBAHTOBBIA KOMIIBIOTEP
Ipakmukym 123/8
Ipakmuxym 124/9




| Jla6opamopras paboma

125/10

du3rKa aTOMHOTO Ipa U 3JeMEeHTapHbIX yacTull 6/15

51/1 | HyknonHnas mozensb siipa I'elizenOepra—lBaHeHko. 126/1
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
52/2 | PagnoaktuBHOCTB. Anb(a-pacmaj. IINeKTPOHHBIH U 12772
NO3UTPOHHBIN OeTa-pacnaj. ["amMmma-u3nyueHue.
Ipakmukym 128/3
Ipakmuxym 129/4
Pewenue 3adau 130/5
53/3 | DHeprust CBS3HM HYKJIOHOB B siipe. SIepHBIC CHJIBI. 131/6
HedexT maccel sanpa. Sneprsie peakuuu. Jlenenue u
CHHTE3 JIep
54/4 | SInepubie peaktopsl. [IpobiaeMbl yripaBasieMoro 132/7
TEPMOSIIEPHOTO CHHTE3a. DKOJIOTMYECKHE ACTIEKTHI
pa3BUTHUS SIEPHOMN SHEPreTUKU
Ipakmukym 133/8
Ipaxmuxym 134/9
Pewenue 3adau 135/10
55/5 | MeToibl perucTpaliy U UCCIICI0BaHUS 136/11
3JIEMEHTapHbIX YacTHll. DyHAaMeHTaIbHbIE
B3aUMO/ICUCTBUS. baprnOHBI, ME30HBI U JIENITOHBI.
[Tpencrasienue o CrannaptHoit Mojenu. KBapk-
TIIFOOHHAS MOJIENb aipoHOB. DH3MKa 3a MpeeaMu
CranpaptHoil Moaenu. TéMHas maTepus U TEMHas
sHeprusi. EnmuHCcTBO (hr3nueckoil KapTUHbBI MHUpa.
56/6 | TexHHUYEeCKHE YCTPONCTBA U TEXHOJIOTHUECKUE Texnuueckue ycmpoucmea u mexHoaio2udecKue 137/12
NPOIIECCHI: JO3UMETp, Kamepa Buiibcona, simepHsbIit npoyeccul: 0o3umemp, kamepa Bunvconua,
peakTop, TEPMOsIZIEpHBIN peakTop, aToMHas 6bomoOa, SA0EpHbIU peaKxmop, mepmosI0epHblll peakmop,
MarHUTHO-pE30HaHCHAas ToMorpadus amommuas 6omoa,
KonTtponbHas padora Ne6 no remam «CtpoeHue MACHUMHO-PE30HAHCHAS MOMO2PAPUs
aTomay, «DH3uKa aTOMHOTO SIZIpa U SJIEMEHTapHBIX
YJaCTHUID
Ipaxmuxym 138/13




Ipaxmuxym 139/14
Konmponvnas paboma Nel no memam 140/15
«Cmpoenue amomay, « Pusuxka amomnozo a0pa u
INEMEHMAPHBIX YACTIUY »
DJeMeHThl acTpoHOMHUH U acTpodusuku 8. O0o0Iaromee moBropenue 3/ Dnemenmor acmponomuu u
acmpodguzuxu 14. Obobwarowee nosmopenue 11
57/1 | Meroibl aCTPOHOMHYECKUX HUCCIICTOBAHHIA. 141/1
CoBpeMeHHbBIE ONTHYECKUE TEICCKOIIBI,
paIMOTENIECKOIBI, BHEaTMOC(hepHasi aCTPOHOMHUSL.
58/2 | Bun 3Bé3an0ro Heba. Co3Be3aus, SpKUe 3BE3/IbI, 142/2
TUTAHETHI, UX BUJIMMOE JIBIDKCHUE.
Omanwl pazeumus acmponomuu. Ilpuxiadnoe u 143/3
MUPOBO33PEHUECKOE 3HAYEHUE ACTNPOHOMUU.
Ipumenumocms 3aK0H08 Pu3uKu 015 00BACHEHUS.
NpUPOObL KOCMUYECKUX 00BEKMO8.
OcHosnvie cozgez0us Cegeprozo noayulapus u 144/4
sApKue 36e30vl
Ponv acmponomuu 6 coepemennoti kapmume 145/5
MUPA, 8 RPAKMUYECKOU 0esimelbHOCMU Yel06eKd
U OanbHeluem HAy4HO-MeXHU4eCKOM pa3eumuu.
59/3 | Conneunast cucrema. 146/6
Connue. ConHeyHasi akTUBHOCTb. MICTOUHMK 3HEprun
ConHua u 3B€31.
60/4 | 3BE31bI, X OCHOBHBIC XapaKTEpUCTUKU. [Irnarpamma 14717
«CTIEKTPaJbHBIN KJIACC —CBETUMOCTEY. 3BE3IBI
TJIABHOH TIOCJICIOBATEIIBHOCTH. 3aBUCIMOCTh «Macca —
CBETUMOCTB) U1l 3BE3]1 ITIaBHOU
MI0CJIEIOBATENBHOCTH. BHYTpEeHHEe CTpOeHHE 3BE3 L.
IIpakmuxym 148/8
Ipakmukym 149/9
ObobweHue u cucmemamu3ayusi COOEPHCaHus 150/-/1

paszoenos Kypca « Mexanuka,




61/5 | CoBpeMeHHbIC TPEICTABICHHS O MPOUCXOKICHUN U 151/10
sBorrorK CoJTHITA U 3BE3/. DTaIlbl )KU3HH 3BE3 L.
62/6 | Mueunsiii [TyTs — Hama ["anaktuka. [Tonoxenue u 152/11
nemwxenne Comnana B ['amaktuke. THUIIBI TATAKTHK.
Pannoranaktuku u kBazapsl. YEpHbIE ABIPHI B s1pax
raJIaKTHK.
Ob0dwenue u cucmemamu3ayusi COOEPHCaHUsl 153/-/2
paszoenos kypca « Mexanuxay
Ob0Owenue u cucmemamu3ayusi COOEPHCaHUs 154/-/3
paszoenos kypca « Mexanurkay
OboOwenue u cucmemamu3ayusi COOEPIHCaAHUsL 155/-14
pazoenos Kypca «Monexynapnas ¢usuxa u
MepmMoOUHAMUKAY
63/7 | Beenennas. Pacmmpenue Beenennoii. 3akon Xa60:ma. 156/12
Pasberanue ranaktuk. Teopus bonbiioro B3peiBa.
PerkToBOE M3ITydeHUE
64/8 | MacmrabHas ctpykTypa Beenennoii. MeraraiakTuka. 157/13
Hepeménnbie mpoOieMbl aCTPOHOMUU
Ilpumenenue ocnosononazarouux 158/14
ACMPOHOMUYECKUX NOHAMULL, 3AKOHO8 U Meopull
0J1s1 aHanu3a u 00vACHeHUSA PU3ULeCKUx
npoyeccos, NPOUCX00AWUX 8 36E30aX, 8 36€30HbIX
CUCMEMAX, 8 MENCCAIAKMUYECKOU cpeoe,
08UdICeHUs HeDeCHbIX meil, I80IIOUUU 36630 U
Bcenennoti
Obobwenue u cucmemamusayusi COOEPHCaHus 159/-/5
pasoenos kypca «Monexynsipuas puzurxa u
MepmMoOUHAMUKAY
Ob60OwWenue u cucmemamu3ayusi COOEPHCaHUsl 160/-/6
pasoenos Kypca « Monexynapuas ¢usuxa u
MepmMoOUHAMUKAY
65/1 | UroroBast KOHTpoOsBbHas paboTa 161/-17




162/-/8

66/2 | O6o0OIICHNE U CHCTEMATU3AIS COIEPKAHKS pa3ziesa

Kypca «MexaHuka»
Obobwenue u cucmemamu3ayust COOEPHCAHUsL 163/-/9
pazoenos Kypca « InNeKmpoouHamuKa
Obobwenue u cucmemamusayust COOEPHCAHUsL 164/-/10
pazoenos Kypca « InNeKmpoouHamuKay
165/-/11

67/3 | Ob6oOIICHNE U CHCTEMATU3AIHS COIEPKAHKS pa3iesa

Kypca «MosekyssipHasi pu3MKa U TEPMOTMHAMUKA

68
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