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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpEAHEro oO0ero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3aLNIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M pPa3BUTHUA OOYYAIOUIMXCS CpeACTBaMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3alMsIX MPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ MPEAMETHBIE PE3YJIbTAThI 110 ro1aM 00yUeHHUS;

cojiepkanue yueOHoro npeaMera «@usukay 1o rojgam oOy4eHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTABISCT BO3MOXKHOCTH ISl peai3alldd  PA3JIMUYHBIX METOAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIO IpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKIaJ B (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €T0 IOCTPOEHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peanuzanus npearnonaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHHE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX JKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MMOCTPOEHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOTO 3SKCIEpPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM MpoBoAuTcs 160 B kKoHie 10 m 11 kmaccos, aubo mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCSl CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMaTUKH JJI 3THX BHJIOB YYCHHYCCKUX MPAKTUICCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHAE OOYYaAIOMUMHKCS YMCHHUSMH TPOBOJUTH TIPSIMbIE ¥ KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESBHO 3aJIaHHOM (DPU3WUYECKOM MOJIENbIO, TTO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeICcKa3aHhe IMPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO0 Y4eOHOTO IpoIiecca Kypc (PU3MKH YyriayOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX padOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydYalOIMXCA. TeMaTHYeCKhe KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 00111eM 00pa30BaAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UMKU IS Pa3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecreunBaeTCsl PelIeHUEM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS pPA3IUYHBIX 3a7a4d C SBHO 3aJlaHHOMN
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOECKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHusi BBIOMpaeTCs OOYyYarOUUMUCS, I[UIAHUPYIOIIMMH TPOJAODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpaszoBanus orBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 yacoB B HEEIIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIHUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT U TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAaHTCHLMAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUS KHHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue ABuKeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU30HTY M
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O TPSAMON MPOMOPLUUOHAIBHON 3aBUCHMOCTH MEXAY JaTbHOCTBIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehble cuctemsl oTcyéta. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CITyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuyeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMATbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M I3MEHEHHE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBICHUE paOOThI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALIMOHHOM I10JI€ OJHOPOJHOTO 1Iapa (BHYTpU U BHE Iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHyu Ui WACANBbHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOEHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIABIX Te U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnroaenue u nucciegoBaHue N30IpoOLEeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3y4yeHne n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CUCTEMBbl. BHelIHNE 1 BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHUECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnmnuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afauadbara. AOCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. lcmapeHne W KureHwe. Y AeibHAs
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEpOro Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie siBiaeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apan.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, reHepaTtop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CylneCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsoxenune U u DJIC £.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA IONEPEYHOIO CEYECHUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONTHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCH: aMIEepMETp,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIPOTUBIICHUS HMWIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUSI M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0Obl coenuHeHus1 UICTOYHUKOB Toka, DJ]C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanre CMEMIAaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenue yaenpHOro COMPOTURIIEHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  Pa3IMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIUSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SIBICHWE, Hay4yHbId (akT, rumoresa, (Guanmyeckas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKarolleW Cpemsl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTryaTble KOHCTPYKIIUK), UCTIOIB30BAaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MATHUTHOM TTOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/IC caMOMHAYKIUMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHME (3aKOH COXPAHEHHSI MEXaHUYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosnebanuid. Ilepmom ManbiX CBOOOJHBIX KoOJieOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHruecKkue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJCOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0J€ K0oeOaHUl Ha yIpyroM MOJBECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyX1I€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTHYECKHE PHUCKM IpU MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, Karyuika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbIE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anysi, uHTepdepeHnus u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIBHbBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparomrie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEMIIETO JUH3Y MHOJ ITPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKOU ONTUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakimoHHas pemérka. YclIoBUE HaOMOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TTOJSIPU3AIUN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IuHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. [IpeoOGpazoBanusi  JlopeHiia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MATHUTHOM TOJIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CtroneroBa. 3akonsl hoTodddekra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yacTull. Bonnel ae bpois. [{nuna BosHbL 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CHEKTPOMETP,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIMPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOIUO ] OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I aMmma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext macch sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUYECKHE IIPOLIECCHI: TO3UMETP, KaMmepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JO3UMETpA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHYyTpeHHEE CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU MPECTABICHUN
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M MX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTPalIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTpOJIBUTaTENb SIKOOM, reHepaTrop MEpeMEHHOro TOKa, MHAYKIMOHHASI TeUb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAst DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHoro mnpenMera «Dusuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCHUCTBOBaTh C  COLMAJIBbHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMSI B PaCCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSIMU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJu3UpPOBaTh 3aJauyy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATh U3BMEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJy4Ye€HUS HHPOpMALMHU (HU3HUUYECKOTO COJEpKaHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popmaTax ¢
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEUCTBHH C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO APYIUIIMU B 00IaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIHLHON pediekcHr Kak OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM M3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHHSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIe pe3ysbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3HKU B COBPEMEHHOM HAy4YHON KapTUHE MUpAa,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymopyras nedopmaius, abCOIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON YHEPrUr, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO JBMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUsl SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMHUKHU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM W JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJE€HUE, IOTCHUHUAJIbHAs] OJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopManuu NOPYKHUHBI, KOJUYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD JIEKTPUYECKOrO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THbBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3a/JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH HCHOJIB30BAaHUM MAaTEMaTHUYECKUX METOOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca (pU3MKH, a TaK)KE€ UHTErpalluy 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenuss BII knacce mipeaMETHBIE pe3yJbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYECHUE OINUCATEIBbHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3MYecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKUE KOIeOaHus, MATEMaTUYECKU MasTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiA0OBOTO M MACCOBOTO YHCEN U 3HEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBJIICHUMA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snaep, (pu3nyecKue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3UYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yJbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI 10 TMPOBEPKE MPETOKEHHON THIIOTE3bI: MIIAHUPOBATD
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEIACHUN UCCIIECIOBAaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJEIbI0: HAa OCHOBAaHMM aHAJM3a YCJOBUS BBIOMpPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
MPOBOANTH PAcU€Thl HA OCHOBAHUH MMEIOIIUXCS TaHHBIX, aHATU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATh JIOTHUYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
NESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCaMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMAaIHe (PU3UIECKOrO
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIPETAIIH
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " MO03HABaTENIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHMBATH BKJIAJ KaXXIOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchl
Pasznen 1.HAYUHBIA METO/I IO3HAHMS ITPUPOIbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Hroro o pasneny 6
Pa3zgen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10
Hroro no paszneny 35
Pa3znen 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl
Hroro no paszneny 49
Paznen 4.9JIEKTPOAUHAMHUKA
4.1 DNeKTpUYECKoe ToJie 24 1




4.2 IToCTOSHHBIN IEKTPUUYECKUIN TOK 24
4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Paznea 5.0PU3MYECKHNA MPAKTUKYM
51 duznUecKuil IPaKTUKYM 16 16
Hroro o pasneny 16
PezepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsbl
Paznea 1.2JIEKTPOAUHAMUKA
1.1 MarnutHoe nose 14
1.2 DNEeKTpOMarHuTHas MHIAYKIIHS 13 1
Htoro no paznemny 27
Paznen 2.KOJIEBAHUS 1 BOJIHbI
2.1 Mexannueckue KoyebaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
53 MexaHu4ecKre 1 AIeKTPOMarHUTHBIE 10 1
BOJTHBI
24 Ornrtuka 25 1
Hroro 1o pasneny 60

Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

3.1 OcunoBbel CTO 5 1
Wroro no pazueny 5
Pa3znen 4 KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duszrka aroma

4.3 ®du3nKa aTOMHOTO S7pa U JIEMEHTAPHBIX




YaCTHUIL

Hroro no pazaeny

25

Paznesa S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12
Wroro no pazueny 12
Paznen 6.OM3NYECKHUM MPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16
Htoro no pazneny 16
Paznen 7.0 BOBLIAIOLIEE IIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KaHUS U OTIbITa 15
' JEeSTENIbHOCTH, TPHOOPETEHHOTO TPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PeszepBHoe Bpems 10
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoububie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 ®duszuka — pyHaaMeHTaabHas HayKa o 1 bubnuoreka [IOK
IIPUPOJE https://m.edsoo.ru/ff0c32e2
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnuorexa [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/ff0c32e2
DKCIepUMEHT U TEOpHs B IIpoIecce
3 no3HaHus opupoasl. Habnronenue u 1 bubnmorexa LOK
PHPOIRL. https://m.edsoo.ru/ff0c33e6
AKCIIEPUMEHT B (hU3HKe
4 CrniocoOrl n3mMepeHus: GU3NYECKUX 1 bubnnoreka [JOK
BEJINYUH https://m.edsoo.ru/ff0c33e6
AOCOII0THAs M OTHOCUTENbHAS
5) MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
BEJIMYUH
MonenupoBanue B ¢pusuke. Posb u
6 MecTO (pU3UKU B GOPMUPOBAHUU 1
COBPEMEHHOM HAYYHOU KapTHHBI MUPA,
B [IPaKTUYECKON AESITETbHOCTH JIOeH
Mexannueckoe aBmkeHne. Cucrema
7 otcueta. OTHOCUTEIBHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro ABMeHus. [Ipsmas u https://m.edsoo.ru/ff0c3508
oOpaTHas 3a/1auu MEXaHUKH
8 Panuyc-BekTop MaTepualbHON TOUKH, 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

€ro MNPOEKLUU Ha OCU KOOP/IHHAT.
Tpaexropus. [lepemenienue.
CxopocTb. X mpoeKuu Ha OCH
KOOpJIUHAT

https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBkenue. I'paguueckoe onucanue

bubmuorexa [JOK

LleHTpOCTpEMUTENTHFHOE U TTOJTHOE
YCKOpEHHE

9 .
PaBHOMEPHOTO MPSAMOJIMHENHOTO https://m.edsoo.ru/ff0c3620
JBUKEHUS
10 CrnosxeHue nepeMeIieHnii 1 CKOpOCTE.
Pemenue 3agau
HepaBHoMepHOE 1BHKEHHE.

11 MrHaoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnorexa [HOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/ff0c372e
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MIPSIMOJTMHEHHOTO IBUKEHUS C bubmmorexa [JOK

P https://m.edsoo.ru/ff0c372e
MTOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOIHOTO Ta/IcHUs. 3aBUCMOCTh bubmuorexa [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/ff0c39cc
BPEMEHH U UX rpapuKu

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubnmnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe aBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

bu6mmoreka [JOK
15 ckopocTs. [lepuon u yacrora.

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

Konrponsnas pabora no reme

16
"KunemaTtuka"

IIepBb1if 3ak0H HproTOHA.

17 WNHepunanpHble CUCTEMBI OTCUETA. bubmumoreka [IOK
[Tpuniun otHocuTenbHOCTH [ anumes. https://m.edsoo.ru/ffOc3be8
HewunepunanbHbIe CUCTEMBI OTCUETA

18 Cuia. PaBHOIEHCTBYIOIIAS CHJIA. bubnnoreka [JOK
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/ff0c3be8

19 B3aumoneiictBue ten. Tperuii 3akoH bu6mmoreka [IOK
Hrrotona https://m.edsoo.ru/ffOc3be8
[TpuHIMI Cyneprno3uIuu CUJL.

20 Pemrenue 3a1au Ha mpuMeHEHNE
3akoHOB HrroToHa
3aKO0H BCEMUPHOTO TATOTEHUSI.

21 OKBHBAJICHTHOCTH 'PaBUTAIIMOHHON 1 bubmorexa HOK

N P B https://m.edsoo.ru/ff0c3d00
WHEPTHOI Macchl

99 Cuia TsSKeCTH U yCKOpEHUe bubnuoteka [JOK
CcBOOOIHOTO MaJeHU https://m.edsoo.ru/ff0c3d00
JIBroKeHrne HeOSCHBIX TEI M MX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnorexka [JOK

23
KOCMHUYECKasi CKOPOCTbh. 3aKOHBI https://m.edsoo.ru/ff0c3d00
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. [Ipupona u BUIBI CHI

25 T eHI/I;Ip Z[BI/I)KCIfI/Iep B JKMJIKOCTH U raze bubmorexa HOK

p o A https://m.edsoo.ru/ff0c3f76
C Y4€TOM CHJIBI COTIPOTUBIICHUS CPEIbI
26 HaBnenue. ['uapocraruueckoe



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

nasnenue. Cuna Apxumena

27

AOGCOIIOTHO TBEPOE TEIIO.
[MocTynarensHOe U BpaliaTeIbHOE
JIBMOKEHHUE TBEPJIOTO Telia

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

28

MOMEHT CuJIbl OTHOCUTEIBHO OCH
BpaieHus. [1nevo cuibl

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

29

CiioxeHue cuil, NPUJIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxkecTu Tena.
YcoBuUsl paBHOBECHS TBEPAOTO Tea.
Bunel paBHOBecHs

30

Pemenue 3agau. MoMeHT cuil.

31

KonTponbhas padbota no teme
"Munamuka. CtaTka TBEpIoTo Tena"

32

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTEpPUAIIbHBIX TOYEK. LleHTp
MacC CUCTEMBI MaTEPUAIBHBIX TOUYEK.
Teopema 0 IBM>KEHUH LIEHTPA Mace

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c43d6

33

Nmmynbe cuitbl U1 M13BMEHEHUE UMITYJbCa
Temna. 3aKOH COXPaHECHHS UMITYJIbCA.
PeaxkTnBHOE ABMKEHIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c43d6

34

MoMeHT uMITysIbca MaTe€pUAILHON
Touku. [IpencraBienne o coxpaHeHUN
MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX
TOJISIX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

35

Pemenue 3amad. 3akoH COXPAaHCHUA
HUMITyJIbCA.

36

Pa60Ta CHJIbI HA MaJIOM U Ha KOHECYHOM
nepemenieHuu. ['paduueckoe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MpEeJCTaBICHUE PAOOTHI CHIIBL.
MonHOCTh CHIIBLI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KMHETUYECKOW SHEPruu
MaTepUalbHOU TOYKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

38

HOTCHI_II/IaJIbHLIe 1 HCTIOTCHI UM AJIbHBIC
CHJIBI. HOTGHHI/IaJII)Haﬂ OHECPIUs.
Bropas xocMuueckast CKopocTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

39

Tperbs kocMuueckast ckopocTb. CBs3b
paboTHI HEMOTEHIHAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.
VYpaBHenue bepryiun s uieaibHOM
KUOAKOCTU

41

KonTtponbHast paboTta 1o Teme "3aKoHbI
COXpaHEHHUs B MEeXaHHKe"

42

PazButue Hpe,I[CTaBJ'IeHI/Iﬁ O IMpupoae

Ter10Tel. OcHOBHEIE TToT0XkeHnI MKT.

Huddysus. bpoyHoBckoe nBUKEHNE

43

CrpoeHue ra3000pa3HbIX, KUIKUX U
TBEPJBIX TeJ. XapakTep JBIKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA

44

Macca u pazmepbl MOJIEKYJT (aTOMOB).
KomngectBo BemectBa. [locTosiHHAs
ABoraapo

45

Temneparypa. TernnoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Ixkama Henscus

46 Pemenue 3agau. KonnuecTBo BemecTra
. bu6mmoreka [IOK
47 Wneanbuelii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/ff0cAfde
48 VYpaBaenue MenpeneeBa-Knaneripona.
Pemenue 3anau
49 AbGcomtoTHas TemnepaTypa. 3akoH bubnuorexa [JOK
JampTona https://m.edsoo.ru/ff0c511e
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.edsoo.ru/ff0c570e
I'paduueckoe npeacraBieHne
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa
52 OcnoBHoe ypaBaenne MKT
53 Pemenue 3anay. OCHOBHOE ypaBHEHHE
MKT
CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpEIHEN KMHETUYECKOHN dHEpruen
MOCTYHATEeNLHOTO TETJIOBOTO
JBUKESHHSI €€ 9acTHIl
55 O06001enre U cucTeMaTru3aIus 3HaHUIA
o teme "Ocnosl MKT"
56 KonTponbnas pabora no teme
"OcnoBbl MKT"
57 TepMonnHaMuyeckasi cucTemMa.

3agaHue BHEIHUX ycinoBui 1ist T/



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

cucteMbl. BHeniHue u BHyTpeHHUE
napameTtpsl. [TapameTpst T/ cuctemsl
KaK CpeJiHHe 3HAUCHUS BEJIMYUH,
OIMCHIBAIOUINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcarus T/
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

59

Moaens naeaibLHOro ra3a B
TepMOJIMHAMUKE. Y CIIOBUS
MIPUMEHHUMOCTH ATOU MOJCIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

60

VYpaBHenne MeHneneena-Kianelipona
U BBIPQKECHUE JUJIS1 BHYTPEHHEN
SHEPrUHU

61

BeIpaxxeHue i1 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO HJICAJIBHOTO Ta3a.
KBaszucrarnueckue 1 HECTaTUYECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTta B
TepMoauHaMuKe. Beruucienue paboTsl
o rpaduKy nporecca Ha pV-
rarpaMmme

63

Tennonepenada kak crmocod M3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepIIeHUs paboThI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

64

KoHnBeknysi, TernionpoBoAHOCTb,
U3ITy4YeHue

65

KomnuectBo Teruiorsl. TemmoéMKOCTE

bubmuoreka [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

Tena. Y IeIbpHas U MOJIsIpHast
TEIUIOEMKOCTH BeLIecTBa. Y Je/IbHas
TEIUIOTA CrOPaHus TOILUIMBA

https://m.edsoo.ru/ff0c5c36

66

Pacuér xonuyecTBa TEIUIOTHI IPH
TeIIonepesayde

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

67

[TonsTre 06 aquabaTHOM mporecce.
IIepBblil 3aKOH TEPMOAVMHAMUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

68

KomuyecTBo TemioTsl u paboTa Kak
Mepbl U3MEHEHUsI BHYTPEHHEH SHEepruu
T cuctemsl

69

Bropoii 3akoH TepMOAUHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. Heobpatumocts
MIPUPOTHBIX MTPOIIECCOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6230

70

[IpuHIMIIBI AENCTBUS TENIOBBIX
mamuH. KITJ]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

71

MaxkcumanbHoe 3Hauenue KITJI. I{ukn
Kapno

72

Pemenue 3agau. K11/ TennoBoro
JBUTATEHS

73

DKOJIOTUYECKHUE aCTIeKThI
HCIIOJB30BaHUs TCIIJIOBBIX }IBHFaTeHeﬁ.
TernmoBoe 3arpa3HeHUE OKPYKaroIlen
Cpenbl

74

Pemenue 3agad. TermioBble SSBICHUS

75

O0001IeHre 1 cucTeMaTh3aus 3HaHUH
no teme "Tepmonunamuka. Ternnosbie
MaIIuHb"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

76

Konrponsnas pabora no reme
"Tepmonunamuka. TernnoBbie
MAaIITUHEL"

77

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y nejbHas
TeIUI0Ta NapooOpa3oBaHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6

78

Hacellennpie 1 HEHACHIIIEHHBIE TTAPHI.
KauecTBeHHAas 3aBUCUMOCTD
IIOTHOCTH M JTaBJIICHUS HACBIIISHHOTO
rapa oT TeMIIepaTyphbl, UX
HE3aBHCHUMOCTH OT 00BhEMA
HACBIIIEHHOT0 Tlapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
JKUJIKOCTH

79

BrnaxxaocTts Bo3ayxa. AGCOTIOTHAS U
OTHOCUTEJIbHAS BIIAXKHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

80

Pemenue 3amau. BiaxxHocTs

81

Teépaoe Teno. Kpucramimueckue u
amopdHbIe TerIa. AHU3OTPOIHUS
CBOMCTB KpHUCTAJUIOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c65f0

82

[InaBneHue u KpucTamIn3anus.
VeapHas TEIIOTA IDIABICHUS.
CyOmmmartust

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

83

Hedopmariu TBEpAOTO TENA.
Pactsxkenne u cxxatue. Cnur. Monyinb
HOwnra. Ilpenen ynpyrux nedopmanuit

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

84

TemoBoe pacIMpeHne KUIKOCTEN U
TBEPABIX TEN1. AHFAPMOHM3M TEIIOBBIX



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

Koyie0aHuI YaCTUI BELIECTBA

85

ITpeoOpaszoBanue sHeprun B (ha30BBIX
nepexojax

86

YpaBHEHHE TEIIOBOTO OamaHca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

87

Pemenue 3agad. YpaBHeHHE TEMIOBOTO
OanaHca

88

[ToBepXHOCTHOE HATSIKEHHE.
Kanunnsipusie sBnenus. Jlapnenue mnog
I/ICKPHBJIGHHOIZ IMOBEPXHOCTHIO
xunkoctu. Popmyna Jlamaca

89

O060061eHre U cucTeMaTu3alus 3HaHu!
1o Teme "ArperaTHble COCTOSTHUS
BemiecTBa. MazoBbie epexo bl

90

KonTponbHas pabota mo Teme
"ArperatHble COCTOSIHUSI BEIIECTBA.
®da3zoBbIe nIEpexoab"

91

DnekTpu3anus Tel U €€ MpOosIBICHUS.
Dnekrpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKHUX 3apsaoB. [IpoBonHMKH,
JURJIEKTPUKH U MOJYIIPOBOAHUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

92

DIIeMEHTapHBIN SJIEKTPUYECKUN 3apsia.
3aKOH COXpaHEHMs DIEKTPUUECKOTO
3apsna

93

B3anmoneiictBue 3apsanoB. Toueunbie
3apsanbl. 3akoH Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6ced

94

Pemenue 3agau. 3akon Kymnona

95

Onexrpuueckoe noie. Ero aelicteue Ha



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

QJICKTPHUYCCKUC 3apsAabl

96

Hanpsisk€HHOCTB JIEKTPUYECKOTO
nonisi. [IpoGublit 3apsz. Jlunuu
HaIPsKEHHOCTH 3JIEKTPUYECKOIO MOJIS.
OnHOPOIHOE IEKTPUUYECKOE TI0TIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

97

IloTeHMaAILHOCTD
3JIEKTPOCTATUYECKOTO NoJid. PazHOCTh
MOTEHIMAIOB U HAINPSHKECHUE

98

ITorennuanbpHas OHCPIui 3aps/ia B
QJICKTPOCTATHUYCCKOM IT0JIC. IloTennman
QJICKTPOCTATUYCCKOI'O IOJIA

99

Css3b HaprDKéHHOCTI/I II0JIA "1
Pa3HOCTH IMOTCHUOMWAJIOB IJIA
QJICKTPOCTATUYCCKOI'O MOJIA

100

[TpuHuMn cynepnosunuu
ANEKTPUYECKUX MTOJIEH

101

Pemenne 3amau. [TpuHnun
CYIEPIO3ULIMH HIEKTPUUECKUX MTOJIEN

102

[Tone Toueunoro 3apsana. [Tome
PaBHOMEPHO 3apsHKEHHOM cepbl

103

[Tosie paBHOMEPHO 3apsKEHHOTO TIO
00béMy mrapa. [lose paBHOMEpHO
3apsOKEHHON OECKOHEYHOM TTIOCKOCTH

104

HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM
mnoue. YcioBue paBHOBECHUS 3apa10B

105

HI/ISHeKTpI/IKI/I " ITOJYIIPOBOAHHKH B
QJICKTPOCTATUYCCKOM I10JIC

106

Konpaencarop. 21eKTpoEMKOCTh

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c6df2

KOHJICHCATOPa. DICKTPOEMKOCTD
TUIOCKOTO KOHJICHCATOPa

https://m.edsoo.ru/ff0c7126

[TapannensHOE coeqMHEHNE

107
KOH/JIEHCAaTOPOB

108 IlocnegoBarensHOE COEAUHEHNE
KOH/JIEHCAaTOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

110 Pemenue 3anau. Coequnenue
KOH/JIEHCAaTOPOB

111 JIBr>keHue 3apsKEHHOM YacTULIBI B
OJIHOPOJIHOM DJIEKTPUUECKOM I10JIe
Pemenue 3angad. JIBuxeHue

112 3apsOKCHHOW YaCTHIBI B OJTHOPOIHOM
AIEKTPUIECKOM T10JIe

113 O06o001eHre U cUCTeMaTH3allnsl 3HAHUI
1o Teme "DneKkTpuueckoe mnoie"

114 Kontponbnas pabota mo teme
"OnexTpuueckoe noiue"
Cuna toka. ITocTosHHBIN TOK. Y CIOBHS

115 CYIIIECTBOBAHUS MOCTOSHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrounukn Toka. Hanpsoxenue u 3/1C

117 3akoH OMa Uit yJacTKa LETH.
DNEeKTpUYECKOEe CONMPOTUBIICHUE
3aBHCHMOCTb COIIPOTUBIICHUS

118 OJIHOPOJTHOTO ITPOBOJIHUKA OT €r0

JJIMHBI U TIJIOIAaIU IMOIICPEYHOr 0O



https://m.edsoo.ru/ff0c7126

CCUCHUA

YaenpHoe COIIPOTUBJICHHUEC BCUICCTBA.

119
Pemenue 3agau
120 [TocnenoBarenbHOE, MapaJIEIBLHOE, bu6mmoreka [IOK
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/ff0c74f0
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
nerneid. [IpaBuna Kupxroga
122 Pemenue 3agau. Pacuér
Pa3BETBIEHHBIX JICKTPUUECKUX IICTICH.
123 Pabora anekTpudeckoro Toka. 3akoH
Jxoyna —Jlenua
124 Pewenue 3amau. 3akon [xoyns —
Jlenna
MOMHOCTD 3AEKTPUUYECKOTO TOKA.
125 TenmoBas MOIIHOCTH, BhIIEIsIEMas Ha
pe3ucrope
126 Pemenue 3aga4u. MomHoCTh
AIEKTPUYECKOTO TOKA.
127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE
HMCTOYHHKA TOKA
128 3axon OMa 715 TTOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/ff0c7ae0
Pemenue 3amau. 3akon Oma mis
129 MOJTHOM (3aMKHYTOM) AJIEKTPUUECKOM
(91078
130 MOIIHOCTh UCTOYHHKA TOKA
131 KopoTtkoe 3ambikanmne



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7ae0

KOHI[CHC&TOP B IICIIM ITIOCTOSAHHOI'O

132
TOKa
133 Pemenue 3amau mo teme «IlocTosHHBIN
BJIEKTPUYECKUAN TOK»
134 Pemrenue 3agaud mo treme "IlocTOSHHBIHN
AIEKTPUUYECKUN TOK"
135 Pertennie 3agau mo treMe "IlocTOSHHBIH
AJIEKTPUYECKUM TOK"
136 Pemenue 3ama4 no teme "llocTossHHBIN
AJIEKTPUYECKUM TOK"
O0001IeHrE U CHCTEMATH3AM SHAHUH
137 1o TeMe "[1oCTOSHHBII 27eKTpUUeCcCKuit
TOK"
138 Kontponbnas pabota mo teme
"TTocTOSIHHBIN 1eKTpUYECKUH TOK"
DnexTpuueckas MpoBOAUMOCTh
139 Pa3IMYHBIX BEUIECTB. DIEKTPUUECKUM
TOK B MeTayimaXx. CBEpXMpOBOANMOCTD
DNEeKTPUUECKUN TOK B pacTBOpaxX U
140 acIuIaBax dJIEKTPOIUTOB. 3aKOHEI bubmmorexa HOK
p p ' https://m.edsoo.ru/ff0c82ba
Ddapagest U1 SIEKTPOIN3a
N Bbubanoreka [IOK
141 DnexTpuuecKuii ToK B razax. [lmazma 1
https://m.edsoo.ru/ff0c84ae
142 DNEeKTPUUECKU TOK B BaKyyMe.
Bakyymubie mpubopbl
ONEeKTpUYECKHAI TOK B
143 P

MIOJIYITPOBOXHUKAX



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

144

[TonynpoBoIHUKOBBIE TPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

145

®u3NYECKU MPAKTUKYM 110 TEME
"M3MepeHue cuiibl TOKa U HapsKEHUS
B LIENU TIOCTOSIHHOT'O TOKAa MPHU
MIOMOIIIM aHAJIOTOBBIX M HU(POBBIX
M3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C IU(POBOIA
nabopatopueii o ¢pusuke. [Ipumeps
u3MepeHus: GU3NYECKUX BETUYUH MIPH
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKCHUS C LIENbIO ONPENETICHUS
MIHOBEHHOH CKOpOCTH"

147

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue ycKOpeHusl Ipu
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IJIIOCKOCTH"
niu "HMccrenoBanne 3aBUCUMOCTH
IIyTH OT BPEMEHU NIpU
PaBHOYCKOPEHHOM JIBH>KE€HUN"

148

Pu3NYECKU MPAKTUKYM 110 TEME
"M3MepeHune yCKOpeHHsi CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

149

Pu3nYECKUil IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJa Mo
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIO



https://m.edsoo.ru/ff0c84ae

ckopoctbio" uiu "MccnenoBanue
3aBHCHMOCTH Mepuo/ia o0paleHus
KOHHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"M3mepeHune paBHOJCUCTBYIOIIECH CUIIbI
IIpH IBHYKEHUH OpYyCKa M0 HaKJIIOHHOU
mwrockoctu" uin "IIpoBepka rUnoTe3bl
0 HE3aBUCHUMOCTU BPEMEHHU JIBUKEHUS
OpycKa 1o HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

151

du3nyecKkuil NPakTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE
U PE3MHOBOM 00pasIe, OT X
nepopmanuun” win "HU3ydenue
JBUKEHMSI CUCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUM
610K"

152

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ko3 puirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3aBucuMocTtd FTp(N)" miu
"HccnenoBanue qBUXKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
K03 HUIIMEHTOM TpeHHs" WIIn
"N3yuyeHue IBUKEHUS rpy3a Ha Baly C
TpeHueM"

153

@u3NYECKU IPAKTUKYM 110 TEME




"HccnenoBanue ycioBU paBHOBECHS
TBEPAOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHILTEHHOB U PacuéT CHII
ynpyroctu" unu "N3ydenue
YCTOWYUBOCTHU TBEPAOTO TEIIA,
HMMEIOIIETO IONIaAb Onops!"

154

®u3nuecKuil NPAKTUKYM IO TEME
"U3mepeHune umnyibca Tesa no
TopMo3Homy nyTu" win "M3mepenune
CHWJIBI TSTH, CKOPOCTU MOJIEH
3IEKTPOMOOUJISE U MOIIIHOCTH CHIIBI
Taru" win "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nmu "HccnenoBanue coxpaHeHus
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiictBun" wim "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY NTyTH"

155

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TeEpMUUECKOTO
nporecca (PeKOMEH/I0BaHO
WCIIOIb30BaHNEe IUPPOBOH
naboparopun)" unm "Uzyuenue
M30XOpHOro mnporecca” ninu "M3ydenne
n3obapHoro nporecca” uinun "llpoBepka
ypaBHEHUs cOCTOSHUA"

156

@u3NYECKU NIPAKTUKYM IO TEME
"M3mepenue yaenbHOM TEmI0EMKOCTH"




umu "HUccnenoBanue mpoiecca
OCTBIBaHHUS BeleCTBA" WU
"HccienoBanue agnabaTHOro
npouecca" unu "M3yuenue
B3aMMOCBS3HU SHEPTUU
MEXMOJICKYJISIPHOT'O B3aUMOJICHCTBUSA
U TEMIIEpaTypbl KUIIEHUS KUAKOCTEN"

157

Ou3nyecKkuii MPakTUKYM 0 TeMe
"N3yueHne 3akOHOMEPHOCTEN
UCHIapEeHUs KUAKOCTEN" Uin
"N3mepenue yaenbHON TEMI0ThI
raBieHus Japaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenune abCOTOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHuun". M3mepenue
Kkoa(dulreHTa MOBEPXHOCTHOTO
HaTSDKEHUS

158

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOPa B DHEPTHIO
W3JIyYEHHS CBETOaMOA" WIIN
"N3ydeHne NpoTeKaHus TOKA B LIETH,
coZIepIKalllel KOHJIeHcaTop' Wi
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MIOCJIE0BATEILHOM COEIUHEHUHN
KOHJIEHCATOpOB"

159

OU3NYECKUI TPAKTUKYM 10 TEME




"HccmenoBaHue CMEIIAHHOTO
COCAMHEHUS PE3UCTOPOB" MU
"U3mepenue yieabHoro
COMPOTHUBIICHHUS TPOBOTHUKOB" MITH
"WccnemoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HANPSKCHUS 1J1s1 JTaMITbI
HakanuBaHus"

160

Ou3nyecKkuii MPakTUKYM 0 TeMe
"Habmronenue anexTpoiaunsa" uim
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa" unn "HccienoBanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" WiIn
"CHATHE BOJIBT-aMIIEPHOU
XapaKTEePUCTUKHU quoaa”

161

PesepubIiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"Kunematuka"

162

Pesepubrit ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"Ilnnamuka"

163

PeseprubIil ypok. O60061eHIE 1
cCucreMarul3anuda 3HAHUI 10 TEME
"Crartuka TBEpI0ro Tena”

164

PesepBHrlit ypok. O6001IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

165

PesepBHelit ypok. O600ICHHE 1
CucreMarmu3anuia 3HAHUU 10 TeMe




"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN
Teopun"

166

PesepBHeIil ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHU 110 TeMe
"Tepmoaunamuka. TeroBbie
MaluuHb!"

167

Pesepubiil ypok. O600611eHIE 1
CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBble epexo b

168

Pesepubiil ypok. O600611eHIE 1
CUcreMarmul3anuia 3HAHUH 10 TeME
"DnexTpuueckoe mose"

169

Pesepubriil ypok. O6006111eHIE 1

cucreMaTrmusanua 3HAHUM 110 TEME

"TTocTOSIHHBIN 371eKTpUUECKU TOK"

170

PesepBHelIit ypok. O60011IeHNE 1
CUCTEMaTHU3alMs 3HAHUN 110 TEME
"TokH B pa3Nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
BzaumMoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM 1 bubmorexa LIOK
poBOA ' https://m.edsoo.ru/ff0c9778
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHOM MHIYKIIUH.
2 [TpuHIMI CyTepHO3UIIUN MAaTHUTHBIX 1
nosnei. JIMHuY MarHUTHOM MHIYKIHHU
3 MarauTHoe 11oJie POBOJIHHUKA C TOKOM. 1 bubnuorexa [JOK
OneIT OpcTena https://m.edsoo.ru/ffOc98fe
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnnorexka [JOK
MOZYJIb https://m.edsoo.ru/ff0c9ac0
5 Pemenue 3amau 1
6 [IpumeneHue 3akoHa Amrepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MOAYJb. JIBU2KEHHE 3apsKECHHOU 1 bubnnorexka [JOK
YaCTULBI B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/ff0c9df4
roJje
8 Pemenwue 3amau. Cuna Jlopernma 1
Pa6ota cunsl Jlopeniia 1
10 Pemenue 3amgau. Pabota cunsl Jlopenima 1
11 MarsuTHoOE 110JI€ B BEIIECTBE. 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DeppoMarHeTuKH, napa- u
JMaMarHeTUKH

OCHOBHBIE CBOWCTBA

12 deppomarnetukos. [Ipumenenne
dbeppoMarHeTUKOB

13 Pemenue 3agau mo reme "MarautHoe
nosie"

14 Penrenue 3amau mo teme "MarautHoe
nose"
SIBneHne ANeKTPOMarHUTHOM

15 uHAykuuu. [ToTok BekTopa MarHUTHON
UHIYKIUH

16 OC unayKmn

17 3aKOH AJIEKTPOMArHUTHOW WHIYKITHH
®dapanes

18 Buxpesoe anektpuueckoe nozie. Toku
dyko

19 O/J1C nHAYKIMH B IBHKYIIUXCS
MPOBOHHUKAX

20 Pemenne 3anau. 9J1C uHayKIIMuU B
JBIKYIITUXCS POBOTHIUKAX

21 [TpaBumno Jlenma
WunyktuBHOCTh. KaTymika

22 I/IHIIllnyi(TI/IBHOCTI/I B ueriln IIOCTOSIHHOTO bubmmorexa [TOK

https://m.edsoo.ru/ff0ca600

TOKa

23 SBnenne camonnaykiuu. 3/(C

CaMOUMHAYKIINU



https://m.edsoo.ru/ff0ca600

24

3H€pI‘ WA MAaroHuTHOT'O ITOJIA KaTYIIKH C
TOKOM. :‘)HCKTpOMaFHI/ITHOG I10JIE

25

Pemenue 3anau. SIBnenue
CaMOUIYKIIUN

26

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o Teme "DieKTpoaruHaMuKa"

27

KoHTpoinbHas pabora 1o Teme
"OnexkTpoaguHaMuka"

28

Komnebarensuas cucrema. CBOOOIHEIE
KosieOanus. "'apMoHnYecKue
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

29

Kunemarnyeckoe 1 f[HHaAMHUYECKOE
ONIMCaHMeE KOJIEOATEIbHBIX IBIKECHUM

30

DHepreTudeckoe onucanue. BeiBos
JTMHAMUYECKOT0 OMTMCAaHMS
rapMOHUYECKUX KOJICOAHUH U3 UX
SHEPreTUYECKOr0 U KHHEMATHYECKOTO
OnucaHus

31

Ammutyna u asza koiaebaHuit

32

[Tepuon u yacrota xonebanwmii. [Tepuog
MaJbIX CBOOOIHBIX KOJIEOAHUH
MaTeMaTHYeCKOTo MasTHHUKA. [lepro
CBOOOAHBIX KOJIEOAHUN MTPYKHUHHOTO
MasiTHHUKA

33

3aryxatomue KonebaHus.
Brinyxnennsie konebanus. Pezonanc

34

ABTOKOJICOaH U

35

Pemenue 3amay. KonebarensHoe



https://m.edsoo.ru/ff0caf06

JIBIDKECHHE

36

Ypok-koHpepenmus "MexaHudeckue
KOJIOAHNUS B MY3bIKAJIbHBIX
MHCTpyMeEHTax"

37

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o TeMe "Mexannueckue kojaedanusa"

38

OJEeKTpOMarHUTHbIE KOJICOaHusI.
KonebarenbHblil KOHTYp

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820

39

®opmyna Tomcona. CBsI3b aMIUIUTYABI
3apsifia KOHJEHCATOpa ¢ aMIUTUTYA0H
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

40

3aKOH COXpaHEHMsI SHEPTUU B
U/1ealIbHOM K0JIe0aTeIbHOM KOHTYpe

41

3aryxarolue 3JIeKTPOMarHUTHbIE
Kosie0aHusl. BeIHyX/1eHHBIE
SJICKTPOMArduTHBIC KoneOaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbb86

42

IlepemenHsIit TOK. Pesucrop u
KOH/JIEHCATOP B LIENH IEPEMEHHOI0
TOKa

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbd34

43

KaTYH_IKa HHAYKTUBHOCTH B IICTIN
MEPEMCHHOTO TOKa

44

3akoH OMa 11t eKTPUYECKON Lenu
MEPEMEHHOT0 TOKa

45

MOIHOCTh TEPEMEHHOT0 TOKA.
AMIUTTYIHOE U JEHCTBYIOIIEE
SHAYCHUC CUJIbI TOKA U HAIIPAXKCHHA

46

Pe3oHaHC B 2JIEKTpUUYECKOM 1enn



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Pemenne 3agau. 3axkod Oma i

47 AJICKTPUIECKOM IIENH TIEPEMEHHOTO
TOKa
Wneansublif TpaHcopmarop.
48 [IpousBojcTBO, Nepeaaya u
noTpebIeHNe ANEKTPUIECKOW YHEPTUU
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE JIECKTPOIHEPTHH.
49 Kynbsrypa ucnonab3oBanus
3IEKTPOIHEPTHH B MIOBCEAHEBHOU
KU3HU
50 Pemienue 3amau. DneKTpoMarHuTHbIC
KoJIeOaHus
51 Pemenue 3amau. DneKTpoMarHuTHbIC
Kose0aHus
O06o0011eHre U cucTeMaTH3alus 3HaHUN
52 10 TeMe "DJIEKTPOMAarHUTHBIE
KosneOaHus"
53 MexaHU4eCKUE BOJIHBI. bu6mmoreka [IOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/ff0cca54
54 CBoiicTBa MEXAaHMYECKUX BOJTH
55 3ByK. XapaKkTEepUCTUKH 3ByKa bubmmorexa [OK
https://m.edsoo.ru/ffOcccOc
56 Undpa3syk u yabTpassyk. lllymosoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
57 Pemienue 3agayu. 3ByKOBbIE BOJIHBI
58 DNIEKTPOMAarHUTHBIE BOJHBI. bubnnoreka [HOK

I/I3queHHe OJICKTPOMAroUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

59

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2IEKTPOMarHUTHBIX BOJIH
B TEXHHUKE U OBITY

61

HpI/IHLII/IHbI paI[I/IOCBSI?;I/I 158
TeneBuaeHus. Pagronokaus.
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE
OKPYKarOILEe cpebl

62

KonTponbHas padbora no teme
"Konebanus 1 BOJTHBI"

63

Caer. 3aKOH NPSMOJIMHENHOTO
pacrpocTpaHeHHs CBETa

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350

64

Pemienue 3aga4d Ha MPUMCHCHHUC 3dKOHA
HpHMOHHHCﬁHOFO pacipoCTpaHCHUA
CBCTa

65

Otpaxenue csera. [1nockoe 3epkaino.
Ccepuueckoe 3epkano

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEJIbHBIN ITOKa3aTellb
npesnomMienus. [lonHoe BHyTpeHHEe
oTtpaxkeHue. [IpenenbHblil yroiu
IIOJIHOI'O BHYTPEHHETO OTPAKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcd7f6

67

Pemenne 3a1a4 Ha npuMeHEHNE
3aKOHOB OTPa)XKEHUS U TPETOMIICHHS
CBeTa

68

Xon nydeit B mpusme. Jucnepcust
cBeta. CloXHBINA cocTaB 0eIoro ceera.



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

LBer

JInn3bl. @OKyCHOE pacCTOSIHUE U

bu6mmoreka [IOK

69 ONTHYECKas CUJa JINH3BI https://m.edsoo.ru/ffOcddle
70 [TocTpoenune n300pakeHH B JIMH3aX U
UX CUCTeMax. YBEJIMYEHUE JINH3bI
Pemmenue 3aa4 Ha mocTpoeHue
71 M300paXKEHH, MOJIy4aeMbIX C
MOMOIIBIO JINH3
72 ['na3 kak ontuyeckas cucrema
Pewmenue 3anau. IIpeneinst
73 NPUMEHUMOCTH T€OMETPHUECKON
OTITHKHU
74 CKopocThb cBeTa U METO/IbI €€
U3MEPEHUs
75 [ucnepcus cserta
bu6mmoreka [IOK
76 Hurepepeniua caera https://m.edsoo.ru/ffOced22
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
177 HAOII0/IEHUSI MAKCUMYMOB U
MHUHUMYMOB
78 Pemenue 3amau. UaTepdepennms crera
79 [Ipumenenue unTephepeHIn
80 Judpaxuus csera
81 JudpaxknuonHas pemeéTka. Y cioBue
HaOJFOICHUS TIIABHBIX MAKCHMYMOB
82 Pemenue 3amau
83 [Tonepe4HOCTb CBETOBBIX BOJIH. bubnmoreka [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

[Tonspuzanus ceera

https://m.edsoo.ru/ffOcf02e

84 Pemenue 3anau

85 CBETOBBIC SBJICHHS B IPUPOIE

86 O0o01IeHre U CHCTeMaTU3alus 3HAHUH
no teme "Onrtuka"

87 KonTtponpHas pabora o Teme
«OnTuka»

['paHuIBl TPUMEHUMOCTH

88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI
IEKTPOJIUHAMUKH Y TIPUHIIATT
OTHOCUTEIIEHOCTH

89 [TocTynatel cienanbHOU TEOPUHU bubmuorexa [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/ff0cf862
IIpocTpaHCTBEHHO-BPEMEHHOM
unTepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue NpUYUHHOCTH. bubnmnoreka [JOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/ff0cf862
3amesieHne BpEeMEHH U COKpaIlleHne
JUTHHBI

01 DHeprusi U UMITYJIbC PEISITUBUCTCKOM bubnmnoreka [JOK
YaCTUIIBI https://m.edsoo.ru/ffOcfc68
CBs13b MaccChl C DJHEPTHEH U UMITYTBCOM

92 PENATUBUCTCKON YaCTHUIIBI. DHEPTUS
MOKOSI

93 PaBHOBeCHOE TeIIIOBOE M3ITydeHHE

94 3akoH cmernieHus: Buna

95 I'mnoteza M. Ilnanka o kBaHTax. bubnmoreka [JOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfc68

DOTOHBI https://m.edsoo.ru/ff0cfel6
96 DHeprusi 1 UMITYJIbC POTOHA
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnmoreka [JOK
3akonsl pororddexra https://m.edsoo.ru/ffOcffc4
VYpaBHenue DiHIITEHA 17151
98 dotoaddekra. "KpacHas rpanuma" bubmmorexa [JOK
P rpatuh https://m.edsoo.ru/ff0d015e
dboTtoarpdekra
99 Hasnenue ceera. Onbith [1. H. bubnuorexa [JOK
Jlebenena https://m.edsoo.ru/ff0d04a6
100 BoiHOBBIE CBOIICTBA YaCTHIL
Bounnsel ne bpoiins. JlnuHa BOIHEI Jie
101 Bpoiins u pazmepsl obaacTu
JIOKAJIM3alUU JBUXKYIICHCS YaCTUIIBI
102 KopnyckynsspHO-BOIHOBOM AyaIn3m
103 Judpaxus 37eKTpOHOB Ha
KpHUCTAIIIaxX
Crnenuuduxa usmepeHuit B MUKPOMHUPE.
104 CooTHoIIIeHUs HEOTIpEAeIEHHOCTEN
I'eitzenbepra
105 Pemenue rpaduyeckux 3amaq
106 Pemenne pacu€THbIX 33124
KonTponbhas pabora no temam:
107 "OcuoBbel CTO", "KopmyckynsipHo-
BOJIHOBOM JTyain3m"
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
bu6nmoreka [JOK
108 aroma. [lnanerapHas Mojenb aroma

Pezepdopna

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d091a

109

ITocrynatel bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

110

Buapl ciektpoB. CiekTp ypoBHEH
SHEPruu aToMa BOJIOpOa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

111

CroHTaHHOC U BBIHYKACHHOC
HN3TYy4YCHUC CBCTA

112

Jlazep

113

Hyxnounnas moaens sapa ['eitzendepra-
NBaneHko. 3apsa U MacCoBOE YUCIIO
snpa. M3otonsl. PagnoakTMBHOCTD

114

3aKOH paJlnOaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO U3TyYEHHUS.
BnusHMe paguoakTUBHOCTH Ha KUBBIE
opranusmsl. /lozumerpus

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

115

OHeprus CBA3U HYKJIOHOB B SIIpE.
Snepusie cunbl. Jledpekt maccsl spa.
Snepusle peakuuu. AnepHsie
peaktopsl. [IpobieMb! yrpaBiseMoro
TEPMOSIAEPHOIO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
AJIEPHOMN SHEPreTUKH

116

MeTtonbl perucTpauu U UCCIIeI0BaHUs
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOICHCTBUA.
baproHbl, ME30HBI U JIENTOHBI.
IIpencraBnenne o CtanmapTHOMN
Mozenu. KBapk-TiitooHHast MOJIENb
aJpOHOB



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2

117

®usuka 3a npeaenamu CtannapTHON
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHcTBo huzndeckoit
KapTHUHBI MUpa

118

Oransl pa3BUTHS ACTPOHOMHUHU.
3HaueHUe aCTPOHOMUU

119

[IpuMeHnMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIbI KOCMUYECKHUX
00BbeKTOB. METO/IbI aCTPOHOMUYECKHUX
HUCCIEe0BaHUN

120

CoBpeMeHHbIE ONITUYECKUE TEJIECKOIIbI,
paznoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMHUS

121

Bun 38é31H0T0 HeOa. Co3Be3nus, ApKue
3BE3/1bl, INIAHETHI, UX BUANMOE
JBH)KCHUEC

122

Conueunas cucrema. CoJHILe.
CoJHeYHasT aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIA U 3BE3]T

123

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Jnarpamma "cnieKTpajbHBIN Kj1acc —
CBETUMOCTB"

124

3Be3,Z[BI TJIaBHOM MOCIEI0BAaTEILHOCTH

125

BryTpeHHee cTpoeHune 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXO0KICHUH U 3BoIonnn ConHia
¥ 3BE3]1. DTaIlbl )KU3HU 3BE3]]

126

Mineunsiii [1yte — Hama ["anakTuka.




Tunbl ranaktuk. YEpHbIE IBIPBI B IApaX
raJaKkTUK

127

Bcenennas. Paciupenue BeeneHHOM.
3akon Xab6mna. Teopus bonbimoro
B3pbIBa. PenukroBoe n3iyueHue

128

Macmrabnas ctpykTypa BeeneHnnoil.
Meraranaktuka

129

Hepeménnsie npo6ieMbl aCTPOHOMHH

130

Pu3n4ecKuil IPaKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOT'O MOJIA
IMOCTOSIHHBIX MarHUTOB'" WJIN
"NccneqoBaHue CBOMCTB
dbeppoMarHeTuKoB" UiIu
"UccnenoBanue ASHCTBHS ITOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue cuisl AMiepa” wim
"N3y4yeHne 3aBUCUMOCTH CUJIbI AMIiepa
oT cwibl Toka" unu "OnpeneneHue
MarHMTHON MHIYKIIMM Ha OCHOBE
MU3MepeHus cuibl Amriepa'

132

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBIICHUS
3JIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MardHUTHOTO TOJIA"

133

®u3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue ABJICHU




camounaykuu" win "COoopka Moaeu
3JIEKTPOMarHUTHOTO TeHeparopa”

134

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue mepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasATHHUKOB"

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue FSHEPTUU B
IPYXKUHHOM MasiTHUKE"

136

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CJIeJ0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3uctop"”
wim "HccnenoBanue paboTh
HMCTOYHHKOB CBETA B LIETIH
MEepEMEHHOT0 ToKa"

137

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

138

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3Mepenne nokazaresns NpeaoMIeHUs
crexna" win "l[lonydyenue
n300pa’keHHs B CUCTEME U3 TIIOCKOTO
3epKajia v JMH3bI"

139

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe KUJKHX JIUH3)" Win
"N3mepenne pOKyCHOTO pacCTOSTHUS




pacceuBarOMIMX JUH3"

140

Pu3N4eCKui IPAKTUKYM 110 TEME
"Habmonenue nudpakmmu,
UHTEpEPEHINH U TTOIIpU3alu cBeTa"

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMIyJIbCa U SHEPTUU
PENATUBUCTCKHUX YACTHIL (T10
dororpadusm TpeKkoB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 10J1e)"

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

143

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue painoakTHBHOTO (OHA
C UCIOJIb30BAaHUEM JJ03UMeETpa" Uin
"3y4eHue morioneHus 6eTa-4acTuil
aJIFOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C
MCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
IPWIOKEHUN AJIs OTIpEACICHUs




MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIyMapus U
spkue 38E3a61" win "HabmroneHus B
teneckon JIyHbl, IJIaHET, TYMAHHOCTEH
1 3BE3IHBIX CKOILJICHUH"

146

O00011eHrEe U cCUCTEMATU3 AL
3HaHUU. PoJib GU3KMKHM U aCTPOHOMHUH B
SKOHOMHUYECKOM, TEXHOJIOTHUECKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEATEIbHOCTHU YEJIOBEKA

147

O00011IeHNE U CUCTEMATH3AIUS
3HaHUU. Poiib 1 MecTO PU3UKH U
aCTPOHOMHUH B COBPEMEHHON Hay4YHOH
KapTHUHE MHpa

148

O0001meHne 1 cucreMaTu3anys
3HaHuil. Pose ¢pusndeckoil Teopun B
(GbopMUPOBaHUHU NIPEJICTABICHUN O
(du3nyecKoil KapTuHE MHpa, MECTO
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
PSIY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

149

O0001IeHne 1 cucTEMaTU3AINS 3HAHUI
o teme "Kunemartnka"

150

O00011eHUE U CUCTEMATU3ALINS 3HAHUM
o teme "Kuuemaruka"

151

O00011eHHE U CUCTEMATU3ALINS 3HAHUI
no teme "Jlunamuka"




152

O00011IEHNE U cCUCTEMATU3AIMs 3HAHUI
no Teme "CraTtuka TBEpaoro tena'"

153

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
10 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

154

O0o01IeHre U CHCTeMaTU3alus 3HAHUH
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun"

155

O06o01IeHre u cucTeMaTu3alus 3HaHu|
no teme "Tepmonunamuka. TernoBbie
MaIuHbI"

156

O06o011eHre U cucTeMaTu3alus 3HaHu|
1o TeMe "ArperaTHble COCTOSTHUS
BeniecTBa. Pa3zoBble Mepexoabl”

157

O00011IeHNE U CUCTEMATU3AIUS 3HAHUT
1o Teme "DneKkTpuueckoe mnoie"

158

O00011eHNe U cCUCTEMAaTU3AINS 3HAHUH
1o TeMe "[10CTOSHHBIN 2IEKTpUUECKUI

TOK

159

O00011eHNe U CUCTEMAaTU3ALNS 3HAHUH
o reme "ToKHM B pa3nnyHbIX cpepax”

160

O00011eHne U cUCTEMaTU3AINS 3HAHUI
no teme "MarautHoe noje"

161

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATH3alMs 3HAHUH 110 TEME
"DneKTpoMarHuTHas MHIyKus"

162

PesepBHsiit ypok. O6001ICHHE U
cucreMaru3anus 3HAHUH 110 TEME




"Mexanudeckue koinedbanus"

163

PesepBHeiit ypok. O600IICHHE 1
CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"DNIEeKTPOMAarHUTHBIE KOJIeOaH s "

164

PesepBHbIil ypok. O0001ICHNE U
cUCTEeMaTH3alus 3HAaHUH 110 TeMe
"MexaHu4yecKue 1 3J€KTPOMarHuTHbIE
BOJIHBI"

165

PesepBHblii ypok. O60011eHNE U
CUCTEMAaTH3aIMsI 3HAHWH 110 TeMe
"Onruka"

166

PesepBHblit ypok. O600111€HNE U
CHCTEMaTH3aIHs 3HAHUH 110 TEME
"OcuHossl CTO"

167

PesepBHbIit ypok. O600111€HNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"KopnyckynsipHO-BOJIHOBOM AyaIn3m"

168

PesepBHbIit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"®dusznka aroma"

169

PesepBHbIil ypok. O0001ICHNE H
CHCTEMAaTH3alus 3HaHUH 110 TeEME
"®u3nKa aTOMHOTO siApa U
3JIeMEHTapHbIX YyacTul”

170

PesepBHbIil ypok. O0001IeHNE H
cHCTEeMaTH3alHs 3HAaHUH 110 TEME
"JneMeHTh! acTpoduzuku”




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka. 10 kimace: yued. gy 061eoopa3oBaT. opraHu3anuii: 6a30BbId U yriayoJ.
yposuu / I'.S.byxoBues, H.H.Cotckuii; mon pea.H.A. [TapdentreBoit. —M.:
IIpocsemenue, 2022

O®wusuka. 11 xmacc: yue. st o0eo0pa3oBar. opraHu3aimii: 0a30BbIi U yTITyOll.
yposuu / I'.Sl.byxoBues, H.H.Cotckuii; mon pea.H.A. [TapdentreBoit. —M.:
IIpocsemenue, 2022

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1.

2.

10.

KonTtponsHble 1 mpoBepouHbIe padoThl 10 ¢usnke. 7-11 kir.: Merox. [Tocobue / O. ©.
KaGapnun, C. U. Kabapauna, B. A. Opnos. — M.: [Ipoda, 2021.- 192c.

Jlynnos I'.JI. OnopHble KOHCIIEKTHI M TECTOBBIC 3aAaHus 10 ¢pusuke: 11 kir.: Ku.mis
yuurens.-M.:Ilpocsemenne: AO «Yue6.1ut.»,2020.-288c.

Munskosa P. J1. , Ceupunenxo JI. K. IlpoBepounsie 3amanus no ¢usuke B 7,8 u 10
knaccax cpenueit mkosbl: Ku. s yuutens. — M.: [Ipocsemenne,2020. — 112c.
Kupuxk JI. A. CaMocCTOsTENBHBIE M KOHTPOJIBHBIC PA0OTHI IO (hn3uKe. Pa3HOYypOBHEBEIC
aunaktuyeckue marepuaisl. 10-11 knacesl. DnekTpuuecTtBo U MarueTusM.- M.: Mnekca,
XapokoB: ['mmuasus, 2022.- 128c.

Kupuxk JI.A. CamocTosTeIbHBIE M KOHTPOJIbHBIE Pab0THI N0 (husmke. PazHoypoBHEBbIE
nunakTudeckre Mmarepuansl.8, 11 kiaccel. 'eomerpudeckas ontuka. BoiaHoBas ontuka.-
M.: Unekca, XappkoB: 'umnazus.2021.-64c.

Kupuk JI.A., bonnapenko K.I1. CamocrosiTenpHast 1 KOHTpOJIbHAs padboTa 1o Gpusuke.
PaznoypoBHeBBIE AuAaKTHUECKHUE MaTepuanbl. 11 kimacc. DIeMeHTHl TeOpUn
oTHocuTenbHOCTH. KBaHTOBast pusnka. ATomHas ¢pusuka. Puznka aTOMHOTO sIpa.-
M.:Unekca, XappkoB: ['numHazus,1998.-64c.

Ousuka. 11 kmace: quaaktuyeckue marepuanst / A. E. Mapown, E. A. Mapon.- M.:
Hpoda,2020.- 143c.

OpioB B. A. TemaTtnueckue tecTsl 1o pusuke, 11kmacc.- M.:Bepoym-M, 2000. — 128c.
U.M.I'ensdrart,]I.0.I'ennenmreitn, JI.A.Kupuk. 1001 3anada no ¢pusuke ¢ oTBETaMH,
yKa3aHWsIMH, pereHusmMu.-«Mnekcay, «'nmHa3us», Mocksa-Xaprskos, 2016,-351c.
C6opnuk 3anau o ¢uzuke: 1 10-11 k. ¢ yriny6n. nzyd. @uzuku/J1.I1.bakanuna,
B.A .benonyukun, C.M.Ko3zer; [Tox pen. C.M.Ko3zena.-M.:IIpocsemenne,2020.-264c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/

https://class-fizika.narod.ru/



https://resh.edu.ru/
https://class-fizika.narod.ru/

http://school-collection.edu.ru/

https://www.ukazka.ru/catalog-metodicheskie-materialy-dlya-7-classa-8204.html



http://school-collection.edu.ru/
https://www.ukazka.ru/catalog-metodicheskie-materialy-dlya-7-classa-8204.html

[Tpunoxenue Nel

Hepeqenb OCHOBHBIX I'OCYAapPCTBCHHBIX U HAPDOAHBIX MPa3AHUKOB, NIAMATHBIX
AaT B KaJCHAAPHOM IIJIaHE BOCIIUTATEJILHOM paﬁ()Tbl.

Ilepeuensv oononusemcs u akmyanu3upyemcs exice200Ho 8 COOMEEeMCcmeuU ¢
NAMAMHBIMU 0amMamil, IOUIeAMU 00UEPOCCUTICKO20, PECUOHATILHO20, MECIHO20 3HAYEHUS,
NAMAMHBIMU 0amamu 00ueobpazosamenvHoll opeanuzayuu, ooxymenmamu Ilpezuoenma
Poccuiickoii @eoepayuu, [Ipasumenvcmea Poccutickou Dedepayuu, nepeynsmu
PeKoMeHOYeMblX 6ocnumamenvhulx coovimuii Munucmepcmea npoceewernus Poccutickoii
Dedepayuu, MemoOUeCKUMU PEKOMEHOAYUAMU UCTIOTIHUMENbHBIX OP2aAHO8 81acmu 8 cjhepe
00paz0B8aHuUsL.

CeHTsa0pb:

1. 1 cents6ps: [lenb 3HaHMI;

OxkTa0pb:

1. 1 okta6ps: MexayHapOIHBINA ASHD TOXKHIIBIX JTIOICH;

2. 4 okTs0ps: JIeHb 3aIIUThl )KUBOTHBIX

3. 5 okrs0ps: Jlenp Yunrens;

4. 30 okTsa0ps: JleHb maMATH 5KepTB MOJTUTHUYECKUX PEPECCH.

Hos6ps:

1. 4 Hos6ps: [leHb HAPOJHOTO €TMHCTBA.

HexaOpsn:

3 nexadps: MexayHapOaHbIN 1€Hb HHBAIH/IOB;

6 nexabps: [lennr Anekcannpa HeBckoro;

9 nexabps: ens ['epoeB OTeuecTBa;

12 nexabps: Jens Koncturynun Poccuiickoii @eneparim;
27 nexabps: JleHb criacaTerns.

agbrwnE

SlHBaps:

1. 25 suBaps: «TaTbsiHUH AeHB)» (PA3HUK CTYICHTOB);
2. 27 saBaps: Jlenb cHsATHs Onokaabl JIeHWHTpasa.

®deBpatib:

1. 2 peBpans: Jlenp BomHCKO# ciiaBbl Poccuu;



2. 8 ¢eBpans: [lenp pycckoil HayKw;

3. 23 despans: Jlens 3anutHuka OTeuecTna.

Mapr:

1. 8 mapra: MexxayHapOIHBIN )KEHCKUH JCHB;

2. 18 mapra: Jlenp Boccoenunenus Kpeima ¢ Poccueid.
Aripenb:

1. 12 anpenst: JleHb KOCMOHABTHKH.

Maii:

1. 9 mas: Jleus IToGempr,
2. 24 mas: JleHb CIaBSIHCKOW MUCHMEHHOCTH H KYJIBTYPBHI.
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