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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMmbl BocniuTaHusi U Konuenuuu
npenoaBanus yaeOHoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AIINAIX
Poccuiickoii ~ denmepainuu,  peaqu3yIOMMX  OCHOBHBIE  0Opa3oBaTEIIbHBIC
IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEILHOCTh U3YUCHUSI TEM U PA3/eiiOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEKMPEIMETHBIX UM BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK  y4eOHOro MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUSA OOYHAIONIUXCS CpEJACTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEa30BaTh
3a7a4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHUE YCIOBHM NS
MPOSIBJICHHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
OOy4JaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B mporpamme mo (¢u3HKe ONpEAENsioTCs IJIaHUpPyeMble pPe3yabTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: IMYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHW K JUYHOCTHBIM,
METANpeAMETHBIM ¥ TIPEAMETHBIM pe3yJibTaTaM OOyYaroIIuXCs, OCBOMBIIIHX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€éHHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma no gpu3rke BKIFOYALT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYCHUS;

cozieprkanue yueoHoro npeamera «Dusnka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMeEEeT NPUMEPHBIN XapakTep U MOXKET OBITh
WCITOJIB30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHUITUATUBY YUHTEIICH U
NPEIOCTABIICT BO3MOXKHOCTH IS  peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/IOB K TpPENoJaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
coXpaHeHUs1 00s13aTEIHPHOM YaCTH COJIEp KaHus Kypca.



®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. HIkoabHBIN Kypc PU3NKU — cuCTeMOOOpasyroui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3Y9aeMBIX XHUMHEH, OMOJOTHEH,
dbusnyeckoir reorpaduer u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIoO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHS] HOBBIX MaTepUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKNM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI TIPU BBITIOJIHEHUH UMH YUEOHBIX MCCIIEIOBAHUN.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuail U3 BCEX pa3lesoB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
oObeaUMHEH BOKPYr (Qu3nueckux Teopui. BenymuMm B Kypce sBIsSIeTCS
(GopMUpOBaHKE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeANoNaracT HMCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BUTHEM OOIIECTBA, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTHUYECKUMHU MTPOOIEMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yrimyOoa€HHOTO ypOBHS
MPEANosaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUNA U COBPEMEHHBIE TEXHMUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX IACHHS
npo6JieM palMOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyoero (akropa ydeOHoro mporecca. s yriyO6iaéHHOrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOIO0 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuaia, 1abopaTopHble padOThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanuzaluy (QU3MYECKOro TpakTUKyMa. B mepBoMm ciiyuae
IPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpalnuss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboT, KOTOphIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mopg paboramu
MPAaKTUKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE HUCCIEIOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOLIArOBO HHCTPYKIIHH.

B nporpamme 1o ¢usMke CcHUCTeMa YYEHHUECKOTO HSKCIEpUMEHTa,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEICTaBICHAa €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHus kabuHera ¢usuku. [lpm 3TOM oOecneumBaercs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSMU TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHHWE YAENSETCS PEIMICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM nms1 pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MYECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSITh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pasenoB. [ KauecTBEHHBIX 3ajad
IPUOPUTETOM SIBIISIOTCSA 3aJaHWsi Ha OOBACHEHUE/NMPECKa3aHhe MPOTEKAHUS
(bu3nYecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu A CUTYalluu NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHabHO-
TEXHUUYECKOMY OOECIEUCHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3ydaThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere (U3NKK JOKHO OBITH HEOOXOIUMOE
JabopatopHoe OOOpYyIOBaHUE JIsi BBIMOJIHEHHS YKa3aHHBIX B MpOrpamme IO
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpauoHHOoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o00OpyIOBaHHE [JIi YYEHHMUYECKUX NPAKTUUYECKUX padoT
dopMupyeTcsi B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTBHI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX U LM(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU 1ETISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHUIO TPHUPOABI, PA3BUTHE HX HHTEIUIEKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0OBATELCKOTO OTHOIIECHHS K OKPYKAIOIIUM SIBIICHUSM;

(opMUpOBaHKME HAYYHOI'O MHUPOBO33PEHMSI KaK pe3yJbTaTa U3y4YE€HHUS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBIACHSATH SIBICHUS C UCTIOJIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynaymiei
npodeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPEIHEro 0011Iero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JIs1 OOBICHEHUS
¢u3nyecKuX SIBICHUNH B MPHUPOAE U JUIsl NMPUHATHS NPAKTHUECKUX pPEIIEeHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUsS] pPAa3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Monesblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
WHKEHEPHOIO XapaKTepa,

NOHMMaHuEe (U3HYECKUX OCHOB M MPUHLMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHpOpMaIu,
OTIpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AaHHOM
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydeHus: ydeOHoro mpeamera «®Du3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TIUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuxu (yrinyOna€HHBIH YpPOBEHB) Ha YPOBHE CPEIHEr0 0OIIero
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenmaraemeiii B mporpamMme T0 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOp
NpoBeleHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUYAIbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ IO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas HayKa o mpupoje. Hayunslii MeTos mo3HaHus u
METO/Ibl UCCIIEIOBAHUS (PUBUUYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3udyeckux BeduuuH (abcodtoTHas U
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NUYECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 IPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

W3mepeHne cuiibl TOKAa M HANOpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIPH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO C LH(ppoBoH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe naBmxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKECHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXAHHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLUUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CroxeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe aBuxeHue. JIBukeHue  MarepuasbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHTEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
NBIDKEHUE CHapsOB, LIEMHbIE, IIecTepéHYyaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CriocoObI UCClIeTOBaHUS IBIKECHUM.

Nnnroctpanus mpeiebHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmronenue aBwkeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpapienue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHI, CKOPOCTEW IBHXKEHUSI OJHOTO M TOTO K€
T€Jia B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3yueHre HEPaBHOMEPHOTO ABUMKEHUS C IETbIO ONpEJEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIOKCHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe U(PPOBOI 1Ta0OPATOPHH).

N3yuenne nBWXKEHUS TeJla, OpPOIIEHHOrO0 Tropu30oHTanbHO. IIpoBepka
TUIIOTE3bl O TIPSMOM MPOMOPIUOHATBHONW 3aBUCUMOCTH MEXKIY aJIbHOCTHIO
MoJIETa U HAaYaJIbHOUM CKOPOCTBIO TENA.

N3yueHne JBHKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Mepuojia oOpalieHus KOHMYECKOro MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHIUN
oTHocutenbHOCTH ["ammies. HeuneprmanabHble cUCTEMBI OTCUETa (OMpEACIICHUE,
IPUMEPHI).



Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoi 3axkoH HeroToHa 111 MaTepuanbHOM TOUYKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTALMOHHOM W
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckoil MmMUpOTHl. JIBHKeHUE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, OBMXKyllerocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TPEHHSI CKOJBXKEHHUSI M CUja TPEHUs
nokos. Koapdunment tpenus. Cuna cONpOTHBICHUS NpPHU JIBUKCHHH Tejla B
MKUIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAMINITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGmronenue nBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIUAIbHBIX CHCTEMax
OTCYETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

KaueHue JByX UMIMHAPOB WM IIAPOB PA3HOM Macchl € OJIMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOM CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Telly CHI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHE B MHEPLIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIMX B pE3yIbTaTe B3AUMOICHCTBUS TET.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOJIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHUE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMIKEHHUS Opycka TIo
HAKJIOHHOM IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanre 3aBUCUMOCTUA CHUJT YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
NErKuii OJIOK.



N3mepenue koddduiiieHTa TpeHUs MO0 BEJIWYHWHE YIJIOBOro KodhduimeHTta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM MIOCKOCTH 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 BpauleHus. [lnedo cuibl.
CnoxeHue Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcToitunBoe, HEyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME TIPOLECCHI: KPOHIUTENH,
CTPOUTENBHBIA KpaH, PEIIETYaThIe KOHCTPYKIUU.

Jemoncmpayuu.

VY cioBUst paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

HccenenoBanye ycilOBUM pPaBHOBECUS TBEPAOIO T, HMEIOLIEro0 OCh
BpAIlCHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PACUYET CHUJI YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

MMnynibe CHITBI M U3BMEHEHHUE UMITYJIBCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha MajqoM M Ha KOHEYHOM MepeMelleHud. ['paduueckoe
IPEACTABICHUE PAOOTHI CHIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTepHabHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.

[loTeHUMabHBIE W HENOTEHUMANbHbIE CuUibl. lloTeHumaneHas >Heprus.
[ToTenmanbHas 3Heprust ynpyro ne@opMupoBaHHOW MpykuHbI. [loTeHnnanbHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM Imone. IloTeHnumanbHas 3Heprus
TeJla B TPABUTAILIMOHHOM TI0JIE OJHOPOJHOTO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.



Cs3b pabOThl HEMOTEHIMATBHBIX CHJI C M3MEHEHHEM MEXaHUYEeCKOU
SHEPIUU CUCTEMBI T€JI. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTHUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymM s MACANbHOM JKUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckne yCcTpoMCTBa M TEXHOJIOTUYECKHUE MPOLECCHI: IBU)KEHUE PAKET,
BOJAOMET, KOMNEpP, MPYKUHHBIM MHCTOJET, THPOCKOM, (PUTYpHOE KaTaHWE Ha
KOHbKax.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

N3MeHeHne 3HEpTUn Telia MpU COBEPIICHUN PaOOTHI.

B3anmHbIe NpeBpallleHUs] KUHETHYECKONW W IMOTEHLIHAIbHOW SHEPrui mpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM.

N3mepeHre nMmmyJsibca Telia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU DJIEKTPOMOOWJISE M MOIIHOCTH
CUJIBI TSTH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanrie COXpaHEHUSI UMITYJIbCA TIPU YIIPYTOM B3aUMO/ICHCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON HEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Pazgea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TMOJIOXKEHUA MOJIEKYJIsApHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbiTHOe oOocHOBaHue. Juddysusa. bpoyHoBckoe aBmkeHue. Xapaxkrtep
JBW)KEHUSI W B3aMMOJICHCTBUSI YACTHUI] BellecTBa. MoJien CTpOEHHsI Ta3oB,
KUIKOCTEH W TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JITHX
Mozeneil. Macca u pa3mepbl Mojekyn (atomoB). KonuuecTBo BellecTBa.
[ToctostnHast ABorazpo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uaMmepenus. I[llkama
temneparyp Llenbcusi.

Mopenb uiealbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.



['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOGcomroTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon dansToHa. M3ompoiiecchl B
UJCAIBHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEpPMa, U30X0pa, h300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DSHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIFOTHOM TEMIIEpATypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOW SHEPrUuel MOCTyNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.

TexHuyecknue yCTpONCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MOTy4YeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YAaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us :kuIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpUCTaIUNIMYECKUX PELIETOK.

Habmroienue u ncciaenoBaHue U30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUSA IIPH
TEIJIO00MEHE MEXTy TOPSYEi U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO mpounecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzob6apHOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[[) cuctema. 3amaHue BHEIIHUX YCJIOBUN IS
TEPMOAMHAMHMYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHMS BEJMYHUH, OIUCBIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpPAaBHEHMI:
ypaBHeHHEe MenaeneeBa—KnanelpoHa U BhIpaXEHUE i1 BHYTPEHHEW >HEPIUU.
VY CII0BUS MPUMEHUMOCTH 3TOW MOJIENIM: HU3Kasi KOHUECHTPALUsl YACTHIL], BBICOKHE
TeMmIeparypsl. BolpaxkeHue 111 BHYTPEHHEN SHEPTUUA OJTHOATOMHOTO HJICATbHOIO
rasa.



KBazucrarnueckne U HECTaTUYECKUE MTPOLIECCHI.

OnemenrtapHas paboTa B TepMOAUHAMUKe. Brruucienue paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJUHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3IIy4YCHHE.

KomnuectBo Ttemnorel. Tenno€MKOCTh Tena. YaelnbHas W MOJISIpHas
TEINTIOEMKOCTH BelleCcTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
torymBa. Pacuér KonuuecTBa TemuoThl npu  Teruonepenade. I[lonstue 00
annabaTHOM IpoLECCe.

[lepBblli 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kosmuectso
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEPIrUH
TEPMOIMHAMHYECKOU CUCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLIECCOB: YEpe3
33JJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI IPOXOJIUT
€MHCTBEHHAs aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3aKkOH TEpPMOJMHAMMKM JUII  HEPABHOBECHBIX  IPOILIECCOB:
HEBO3MOKHO IIEpeaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tela K 0ojee HarpeToMy 0e3
xkomneHcanuu (Knaysuyc). HeobpatumocTs NpUpOAHBIX TPOLIECCOB.

[TpunIUIBL AeCTBUS TeroBbIX MamuH. KIT/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACIEKThI MCIIOIb30BaHUs TEIUIOBBIX ABHTareiier. Temmosoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEIBI.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MIOJIyYEHHE CBEPXHU3KUX TEMIIEPATYpP, YTWIM3aLUs «TEIUIOBBIX» OTXOIOB C
MCII0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOr0 TOTUTMBA JIJIS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUM.

Jemoncmpayuu.

H3meHeHue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.

Bo3nymiHoe orauso.

CpaBHEHHE yAEIBHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanne aaunabaTHOTO Iporiecca.

KomMmnbroTepHble MOJENN TEMIIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKyMm.

N3mepeHne yaenbHOoN TEMIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnabaTHOro nNpouecca.



N3ydeHne B3aMMOCBA3U DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUIIEHUS! KUJKOCTEM.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[lapooOpazoBanue u koHjaeHcauus. VcmapeHue u KureHue. Y JeiabHas
TEIJIOTa MapooOpa3zoBaHUs.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIICHHOTO I1apa OT TEMIIEPATypPbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbI KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTaium3auus. YJIEJIbHAs TEIIOTA IUIABJICHUS.
CyOnumarnusi.

Hedpopmanuu TBEpROTO Tena. Pactskenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacimimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00ObEMHOE M JIMHEHHOE
pacmpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK IPUYMHA
TEIUIOBOTO pacUIMpPEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEprUM B (Pa3oBbIX MEepexoax.

VYpaBHeHME TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(p(PUUUMEHT MOBEPXHOCTHOrO HATSHKEHHS.
Kanumisipasie siBnenus. J(aBineHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE  IIPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JI1aBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUs.

Mopaean HeHBIOTOHOBCKOM JKUIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Hab6monenne mansix aedopMarimid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIAKOCTEM.



M3mepenne yaenbHON TEIIOThI IUIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKAa MAacChl MapoB B
IIOMEIIICHNH.

N3mepenune ko3 puirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne monyis FOnra.

HccnenoBanre 3aBUCUMOCTH  AeopMallud pe3nHOBOro oOpasla ot
NPUWIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMMKA.

Tema 1. Inexmpuueckoe noJe.

OnexTpuzauus Tel U €€ NpOsBICHHs. DJIEKTpUYecKuil 3apsna. JlBa Buaa
ANEKTPUYECKUX 3apsanoB. IIpOBOOHUKH, JUANEKTPUKA U MHOJYNPOBOIHUKU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsifl. 3aKOH COXPAHECHUS JJIECKTPUUECKOTO
3apsiaa.

BsaumopaeiictBue 3apsaaoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

DIIeKTpUYECKOe mose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3aPsIbl.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOTro NoJsl. OHOPOIHOE MIEKTPUUECKOE TTOJIE.

[ToTeHIIMANBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHMAIOB U
HamnpspkeHue. [loreHuunaneHas SHEprus 3apsna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTeHIMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS M PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIUIT CYyNIEPIIO3ULIMU ATIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsOKEHHOCTH 3THUX TOJEH U
HKBUIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruueckas
IIPOHUIIAEMOCTh BELIECTBA.

KonnencaTop. DneKTpoEMKOCTE KOHIAEHCATOPA. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHeHNE KOHIeHCcaTopoB. [locnenoBarenbHOe cOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrKeHue 3apsyKEHHOM YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reHeparop Ban ne I'paada.



Jemoncmpayuu.

Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX TUIACTHH.

Mopnensb anekTpocratnyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUYECKOM MOJIE.

DnekTpocTaTuuecKas 3amuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro OIS 3apsHKEHHOTO0 KOHIEHCATOPa.

3apsKa 1 pa3psaka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIE KOHAECHCATOP.

Pacnpenenenne pa3HOCTH NOTEHI[MAJIOB (HampsHKEeHMS) npu
IIOCJIEIOBATEILHOM COEIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHAECHCATOpa Yepe3 PE3UCTOP.

Tema 2. Ilocmoannulit 31eKmpuyueckKuil mox.

Cuna Toka. [TocTOosSTHHBIN TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akoH Oma 11 yyacTka LEnu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBHUCUMOCTh CONPOTUBJICHUS
OJHOPOJHOTO TPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOTO CEUYCHHS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /[xoyns—JIenua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAENsieMas Ha
pe3ucTope.

OJC u BHyYTpEHHEEe CONPOTHBJIECHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) DJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEepMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUIECKOU IHEPTUU.

Hemoncmpauuu.



W3mepeHne CUilbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIIPOTHUBIICHHS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSHHOM
HaIpPsKEHUH.

[Tpsimoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0Osl coeTMHEHUST HICTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CWJIBI TOKA B IICIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanre CMEMAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUS.

YBenuueHue npeaena u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3IMYHBIX  BEIIECTB.  DJICKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temnepatrypbl. CBEpXIIPOBOANMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMe. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHast MPOBOJANUMOCTh
noJIynpoBoHUKOB. CBocTBa p—n-niepexoia. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJIMTAaX. DJIEKTPOJIUTHYECKAS JUCCOLUALIMS.
Onektponus. 3akonsl Dapajes s AIEKTPOIH3a.

DJIeKTpUUECKHl TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. PazmyuyHblie TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [Liazma.

TexHuyeckue yCTpOMCTBa M MNPAKTHUECKOE MPUMEHEHUE: Tra3opa3psiaHble
JaMIIbl, JJIEKTPOHHO-JTydeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (OTOAMOJN, CBETOAUOJ, TalbBaHWKA, papUHUPOBAHHE MEJH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHSI.



Jemoncmpayuu.

3aBUCHUMOCTh COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYyPBHI.

[IpoBOAMMOCTB AIEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

W ckpoBoii pa3psa U IpOBOJUMOCTb BO3yXa.

CpaBHEHHE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOIUMOCTH JAMO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

HabGmronenue snektposnusa.

N3mepeHune 3apsiaa OJTHOBAICHTHOTO MOHA.

HccnenoBanrie  3aBUCUMOCTHM  CONPOTHUBJICHUS  TEPMOPE3UCTOpPAa  OT
TeMIepaTyphbl.

CHsiTHE BOIBT-aMIEPHON XaPAKTEPUCTUKH THO/A.

Du3nYeCcKUil MPAKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX WM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, TNPOBEpPKA MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax  «YUYCHHUECKUH  HIKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS ¢ YUYETOM COJICPKATEIIBHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OUOJIOTUM, XUMUH, TeOrpauu U TEXHOJIOTHUH.

Mesicnpeomemmusvie nOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEM 0008 HAYUHO20
NnO3HAHUA: SBJICHWE, HAay4YHbIA (akT, rumoresa, (GuU3MYecKas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEINPOBaHUE, MOJENb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOPHs.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napabosa, rurep6ona, ux rpaduku U cBocTBa. TpUroHOMeTpruYecKre (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTophl 1 X MPOEKIINU HA OCH KOOPJIUHAT, CJIOKEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe ABUKEHUE B KUBOW npupone, auddysus, ocMoc,
TEIJIO0OMEH J>KMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEeH Cpeibl,
yTHIM3AIMsg OWOOPTraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAWJUISIPHBIC SIBJICHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIC.



Xumuna: HUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHUE AaTOMOB U MOJIEKYI,
MOJb BEIIECTBA, MOJSpHAs Macca, IOJyYeHUE HaHOMATEPHUAJIOB, TEIJIOBbBIC
CBOMCTBA TBEPIBIX TN, KUIKOCTEU U ra30B, )KUAKUE KPUCTAIUIbI, IICKTPUUECKUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIMTHYECKAs JUCCOLMAIINS, TAIbBAaHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eocpagpua: Bna>xxHoCcTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHre ABMKCHUN C HCIONb30BAHHEM MEXaHH3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHILTEHH, peméTyarbie KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHUE), ABUTATENIb BHYTPEHHETO
CropaHusi, mapopasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIUOHEP, TEXHOJIOTHUHI
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YKCJI€ HaHOMAaTEpHaJoOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB,
ra3opas3psiiHbIE JTAMIIbI, TTOJIYIIPOBOHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KVIACC

Pa3znen 4. JiaekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

B3auMonencTBUEe TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe moJsie. BekTop MarHUTHOW WHAYKUUHW. [IpyHOMI Cyneprno3uuuu
MAarHUTHBIX TOJIEN. JINHUYM MarHUTHOW MHIYKIIUH.

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

Cuiia Amnepa, €€ HanpaBJIE€HHUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBjiaeHUE U MOYJb. JIBH>KeHHE 3apsiKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B BeuiectBe. DeppoMarHeTUKM, apa- U TUaAMarHeTHUKH.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHMYECKUE IMPOLECChl: MPUMEHEHUE

MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATETH SIKOOHM, YCKOPHUTEIH dJIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptnna 7uHMA  MHAYKOMM ~ MarHATHOTO — IOJISL  IOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa mMHMN MarHUTHOW MHAYKIHUU TOJISL JUTMHHOTO IIPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJBLEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

BzaumopernicTre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HevictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIC.



[TpuHIMn NENCTBUSA IIEKTPOU3MEPUTEIILHOTO npubopa
MarHUTO3JEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

HccnenoBanre MarHUTHOTO OJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBaHue cBOMCTB (eppOMarHeTUKOB.

HccnenoBanue NeHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Omnpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBeHne ANEeKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
uHaykmuu. OJIC uHaykuuu. 3akoH 3JIEKTpOMarHuTHOM wuHaykuuu Oapanes.
Buxpesoe anmektpuueckoe nose. Toku Pyko.

O/1C mHAOyKUMHM B IPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENH IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. J{C caMOMHIYKIIMH.

DHeprusi MarHUTHOT'O ITOJISI KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHHUYecKue yCTpPOMCTBA M TEXHOJIOTMUECKHE MPOLECChl: MHAYKIIMOHHAS
1e4b, COJICHOU/, 3aIUTa OT 3JEKTPU3ALUU TeJl PU JIBH>)KCHUH B MATHUTHOM I10JI€
3eMIIH.

Jemoncmpayuu.

HabGnronenue siBjeHUs 3JIEKTPOMAarHUTHOW UHYKIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHMS
MarHMTHOTO MOTOKA.

[IpaBuo Jlenua.

[Tamenre MarHuTa B aTFOMUHHUEBOM (MEIHON) TpyOe.

SIBneHue caMOMHIYKIIHMH.

Hccnenosanne 3aBucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIBI TOKA B LIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHIYKLIHH.

Onpenenenne UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanue sIBICHUS] CAMOMHIYKIIUH.

CO6opka MosIeIH 3JIEKTPOMAarHUTHOTO T€HEPATOPA.

Paspnen 5. KosieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHasg cucrema. CBo0OO0aHEIE KOIcOaHMS.



["apMonnyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHEpreTUYecKoe ONMHUCAHHUE (3aKOH COXPAaHEHUsI MEXaHUYECKOW 3Hepruu). BeiBoa
JTUHAMHYECKOTO OMHMCAaHUS FApMOHUYECKHX KOJIeOaHUN M3 UX SHEPreTUYEeCKOro u
KMHEMAaTHUYECKOTO ONTMCAHUS.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHUM HCXOJIHON
BEJIMYMHBI C aMILTUTYJIaMU KoJieOaHU €€ CKOPOCTU U YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiX CBOOOIHBIX KoOJieOaHMI
MaTeMaTHYeCKOro MasTHuKa. Ilepros CBOOOTHBIX KOJNEOAHUN TPY>KHMHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKonedbanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHHUYecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KayeJn, My3blKaJIbHble UHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKCHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJeOaHUIl rpy3a Ha HUTU OT
aAMIUIUTYIbI.

HccnenoBaHue 3aTyXaromux KojieOaHU U 3aBUCUMOCTH NEPHOJia CBOOOIHBIX
KoJ1Ie0aHUM OT CONPOTUBIICHUS.

HccnenoBanre koyiieb0aHMM Tpy3a Ha MACCUBHOM TNPYXXUHE C IIEJIbIO
(bopmHpoBaHUs NPEACTaBICHUI 00 UACATbHON MOJIEIU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoJeOaHUIX Ipy3a Ha MpYKUHE.

HccnenoBanrie BIHYKICHHBIX KOJIEOaHUIA.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMuUKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBIKEHUS TeJa B X0/I€ KoJIeOaHH Ha yIIpyroMm IMojBece.

N3yyeHnue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMIMX KOJIeOaHU.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUH.

Tema 2. InekmpomacHummnbsle KOA€OAHUA.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJ€OAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. Popmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHJEHCcaTopa ¢ aMIUIMTYA0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B HI€aTbHOM KOJIe0aTEIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.



[lepemenHbII TOK. MOIIHOCTh TMEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUYEHHWE CHJIBI TOKAa W HAMNpSOHKEHHUS MpH pa3iudHoi (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulalbHbIE TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMH CUHYCOWJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Wneanvueiii  Tpanchopmarop. IlpousBonacTBo, mepegadya u moTpeOieHHE
ANEKTPUYECKOUN SHEPTUH.

DKOJIOTUYECKUE PHUCKU TpU NPOU3BOACTBE IIIEKTpo3HEepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Hemoncmpauuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopens 3JIeKTpOMarHuTHOTO T€HEPaTopa.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUSL.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu 1MOCIENOBATEIIBHOM COCAUHEHUU PE3UCTOpa, KaTyLIKU
WHIYKTUBHOCTH Y KOHJIEHCATOpA.

Y cTpoicTBO U PUHIIMI ACUCTBUS TpaHChopMaTopa.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanyue IMEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOP, KATYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HX pacnpocTtpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. [lepuon, cKoOpocTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)kKeHHeE, MpeoMJIeHUE, MHTepdepeHIus U
nudpakxims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBL.



DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opreHTanys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [[puMEHEHNE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TejaedoH, CBYU-neusn,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabGnronenue oTpaxeHus: U MpeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HaGmroneHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOaHUIA.

HccnmenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX — BOJIH: OTpAXKECHHUE,
pesioMJICHUE, MOJsIpu3alus, udpaKius, uHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTo U yIbTPaPrOIETOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3yyeHue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssiMosIMHEHOE pacnpoCTpaHEHUE CBETA B OJHOPOJIHOM cpene. JIyd cBera.
To4yeuHbIli HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHui B
iockoM 3epkane. Cdepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIIEHHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npesoMieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. IIocToSHCTBO YaCTOThI
CBE€Ta M COOTHOUIIEHHE IJMH BOJH MpPU MEPEeXo]€ MOHOXPOMATHYECKOTO CBETa
4yepe3 rpaHully pas3zena IByX ONTUYECKUX CPEl.

Xon mydeit B mpusme. [ucnepcusi cBera. CloXHBIA cOCTaB O€JIOro CBETa.
[IBeT.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblid yroi MOJIHOIO0 BHYTPEHHETO
OTpaXKEHUSI.



CobOuparoniie W pacceuBarouiie JuH3bl. ToHkas JsuH3a. DoKycHOe
pacCTOsIHME ¥ ONTHYeCKas Cujla TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON cepudeckoi JHUH3BI OT €€ TE€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTes MPETOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa sy4a, MPOMIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuyeckoir ocu. IlocTpoeHne wu3zo0pakeHU TOYKM M OTpe3Ka MPSAMON B
cOOMpAaroIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTuyeckue nmpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. IIpumepsl Kiaccumyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpU  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECChl: OYKH, JyIa,
nepuckorn, Qoroanmapar, MUKPOCKOI, MPOEKIMOHHBIN armapar, MPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIeHUs CBETA.

HabGnrogenue noJHoOro BHyTPEHHEro OTpakeHus. Mozenb CBETOBOA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4YEpe3 IUIOCKOMApaIeIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

Hab6mronenue BeTOB TOHKUX TJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

HaOmonenne nudpakiimiOHHOTO CIIEKTpa.

HaOGmronenue nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3mepenune nokaszaTesns MpeaoMIICHUs CTEKIIA.



HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO paccTOsSiHUSL OT BeliecTBa (Ha
PUMEPE KUJKHUX JIHH3).

H3mepenne pOKyCHOTO pacCTOSHUS PACCENBAOIINX JIUH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKalia U JIMH3BI.

[Tonydyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpeHIINN U TOISPU3AIIH CBETA.

N3yyeHue noyisipu3aiyy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPUKA.

N3yyenue nHTEpPEpEeHIINU JIA3EPHOTO U3ITyUYCHUS HA IBYX IIEISAX.

HabGmronenue nucnepcumu.

Habmonenue u uccienoBanue 1udpakiimoOHHOTO CIEKTpa.

N3mMepenune I1HbI CBETOBOUM BOJIHBI.

[lonmydyenue cnekTpa U3Iy4eHUs] CBETOAMOMA MPU MOMOUIM AU(PPaKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTynarsl
CHeUalbHOU TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAIICHUE JJINHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
MIOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOUECCH: CIHYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHndeckuil IKCIIEpUMEHT, J1a00paTOPHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca W JHEPIUM  PEISTUBUCTCKUX 4YacTul (IO
dboTorpadusiM TPEKOB 3apsHXKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckynaphno-60n060ii oyaausm.

PaBHOBeCHOE TeIIOBOE M3JIydeHUE (M3JIydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'nnore3a [1nanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. OnpiTel A. I'. CroneroBa. 3akonsl poTodddekra. YpaBHeHHE
Outamreitna 11 potodddexra. «KpacHas rpanuiay gotodrddekra.

JlaBnenre cBera (B YAacCTHOCTHM, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlrytro moBepxHOcTh). Ombiter I1. H.
JleGenena.



BomnHoBbeie cBolicTBa yactull. Bosusl ne bpoins. nuHa BoiHbl ne bpoisis u
pasMepbl 00JacTH JIOKAIW3AaIuu ABWXKYIIeHcs dactuibl.  KopmyckymspHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 351eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzenbepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTOMATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJIUO/I.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

HUccnenoBanne  3aBUCHUMOCTHM  CONPOTHUBIICHUS  IMOJIYNPOBOAHUKOB  OT
OCBELIEHHOCTH.

Ceeroguon.

Conneunas Oarapesi.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

UccnenoBanue poTope3ucTopa.

N3mepenune nocrosiHHoi [Inanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTHY CHJTBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. Quzuka amoma.

OnbITHl MO KCCIEAOBAaHMUIO CTPOCHUS aroma. llnaHerapHas Monenb aToma
Pezepdopaa.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MPHU MEPEX0Jie aToMa
C OAHOTO YPOBHSI JHEPIUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEN SJHEPTUHA ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHue cBera. Jlazep.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OrnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npaKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanne crnekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOA U U3MEPEHUE
nocTossHHOW Punbepra.

Tema 3. Qu3uka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnass moaens snpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3otonsl.



PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacran. ' amma-n3nyyeHue.

3aKkoH paJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMBI B MPHUPOJE.
CBoiICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusHUE pafMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext macch sapa.

SAnepusie peakiuu. Jlenenue u cunrtes saep. Saepusie peaktopsl. [Ipodaemsr
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AJIEPHON SHEPrETUKH.

Metozasl perucTpalvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIBHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrannapTHO Mozenu. KBapK-TiItoOHHAs MOJENb aIpOHOB.

®usuka 3a npeaenamu CrtaHmaptHol Mojenu. TéMHas marepust U TEMHas
DHEprusl.

EnuncTBO Qusnueckoi KapTUHBI MHPA.

TexHn4eCcKkre yCTpOMCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHask ToMorpadusl.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanrie TpeKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue painoakTUBHOTO ()OHA C UCIIOIB30BaHUEM JIO3UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUH. [IpuMEHUMOCTh 3aKOHOB (U3MKUA Uit OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKHX HCchaenoBaHUNA. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJAHOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CrnieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE31l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHUE
3BE37. COBpEMEHHBIC MPEJACTABJICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B sApax
rajakTHK.



Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3/H0r0 HeOa HEBOOPYXKEHHBIM TJA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/usd (CeBEepHOro MOJIyIIApUs U SIPKUE
3BE3ILI.

HaGmiogenuss B Teneckon JlyHbI, TUJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Pu3nyecKuil NPaKTUKYM.

CnocoObl n3mMepenust (U3NYECKUX BEIUYUH C UCIIOIh30BAaHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OueHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHHM, HCCIEHOBAHWWA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX THIOTE3 (BBIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3lenax «YUYEHHYECKUH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maroiee MOBTOPEHUE.

O06o0uieHne U cucTeMaTu3aluus CoJep KaHUsl pas3iesioB Kypca «MexaHukay,
«MonexynsipHasi pu3nMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTHY», «KBaHTOBas
buzukay, « IeMEHThl ACTPOHOMUU U aCTPODUIUKIY.

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeIOBEKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIBbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
(bu3nyeckoil Teopuu, posib GU3MIECKON TeOpUH B (POPMHUPOBAHUU MPEICTABICHUI
0 (u3HUYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHUI O IPUPOJE.

MesknpeaMeTHbIe CBS3H.

Nzyuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTE€MaTHUKH, OMOJIOTHH, XUMHUU, T€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UIYUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBJICHWE, HAy4YHBIA (DaKT, rumotesa, (uU3MYecKas BETUUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAENb, H3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paToOpHsl.



Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHHU. TpUTrOHOMETpUYECKHE
(GYHKIIMHM: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHI M WX MPOEKUUU HAa OCH KOOPJWHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKUIUNA. [Ipu3Haku mNOMOOUST TPEYroJILHUKOB,
OTpeJIeNIeHHE TUIONIAIU TIIOCKUX PUryp u 00bEma Tel.

Bbuonocun: »>nektpuyeckue SIBICHUS B JKUBOW MpUpOnE, KoJieOaTeIbHbIC
JBWKEHUS B JKMBOM TIPUPOJE, SKOJOTMYECKHE PUCKHM NpPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  cpensbl,
yJIbTPa3ByKOBasi JMArHOCTUKAa B MEJIUIIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
npupoe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

I'eocpagpua: mMarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX  PYA,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOJABUTaTENb AKOOH, reHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAsS IEYb,
JIMHUY 3JIEKTPONEpeay, 3JIEKTPOBUraTelb, paaap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, TteiepoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTUKa B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Du3nKa»
JIOJKHBI OTPaXaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPacCHIMpEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3aLMU OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENIBHOU ESITENBbHOCTH, B TOM YHCIIE B YACTH:

IrPa’kKIAHCKOT0 BOCTIMTAHMSA:

e c(oOpMUPOBAHHOCTh TpaXKIAHCKOW  MO3ZHUIMH  OOydYarolierocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 00IECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Y4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 00Opa3oBaTEIbLHOMN
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIBHBIMHU  HUHCTUTYTaMU B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM NESITENBHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIaJIa B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAsA OCTETUKY HAYy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.
TPYA0BOI0 BOCIIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITETFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOW ¥ TEXHWKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oymymiel nmpodeccun u peaan30BbIBATh COOCTBECHHBIE
KU3HCHHBIC TIIaHBL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUI0O W CaMOOOPA30BaHHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPBI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JIECTBUM B OKPYXKAKOIIECH Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 1O (PU3HUKeE.

IHEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTh B IIPOILIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATH MPOEKTHYI0 U HCCIEI0BATEIBCKYIO
JEATEeIbHOCTh UHANBUIYATLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
Bba3oBnle JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpoOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS,

BBISIBJISAITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
(bu3NYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEICHHS MPOOJIEMBbI ¢ YIETOM aHAIN3a UMEIOLIUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX PEaJIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIEM.

Ba3oBnle ucciienoBarejnLcKue JeHCTBUA:

BJIa/ICTh HAy4YHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
bu3nUecKoil HayKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
JeSITEIbHOCTH B 007acTu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
CoJep>KaHusl, MIPUMEHEHHUIO Pa3INYHBIX METOI0B TO3HAHMS,;

BJAQ/IeTh BUAAMH JCSATEIBHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/aauy,
BBIIBUTATh THUMNOTE3y €€ peIIeHUs, HaxOJuTh apryMEHThl MAJis
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TMONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYJIHPOBATh COOCTBEHHBIE 3ajaud B 0O0pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS 10 (U3HKE B TMPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HaBBIKAMHU MOJIyuyeHUs MH(POpManuu (U3HMUECKOTO COEp KaHUSA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHQOpPMALMU Pa3THYHBIX
BUJIOB U (DOPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEp)KaHUs B Pa3IMUHbIX (hopmarax c
y4€TOM Ha3HaueHus HUHGOpMaIMM U UEJNeBOM ayAUTOpUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM MU BO BHEYPOYHOH
NEATEIbHOCTH;

pacrno3HaBaTh MPEINOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJb30BaTh  IpEUMyIleCTBA  KOMaHIHOM MU
WHINBUIYAIBHON paboThI;

BBIOMpaTh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHI C yu€TOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr'0 YICHA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
PE3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBIISITh TO3UTHBHOE CTPATErMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  HpPOSBIATH  TBOPYECTBO M  BOOOpa)keHHE,  OBbITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe IeliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYILECTBIIATh IMO3HABATENIbHYIO JAESTENbHOCTh B
obOnacti (U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U
dbopmMyIHMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IJIAaH PEHICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOM padOThl C YYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacliupsTh ~paMKU ~ ydyeOHOro IMpeiMera Ha  OCHOBE  JIMYHBIX
PEANOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00J1acTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduiekcuM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MNPUEMBI pedIIeKCUU JIJIi OIEHKH CHUTyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTAaTOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESITCIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTUX HA OIMIUOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbu3uke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHsS y O0O0YyYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIOUMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUs, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE NEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOMEH CHOCOOHOCTh MOHMMATh  3MOLUOHAIBHOE
COCTOSIHME JpPYTUX, YYWUTHIBATh €ro MpPH OCYLIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3YJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AeATeIbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
NPOTHOCTHYECKOW  (PyHKIUH  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK ¥ TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpHH B
(dbopMUpOBaHNY TIPEICTABICHHUM O PU3NUECKOM KapTUHE MHPA;

pa3nuuaTh YCJIOBUA NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MpoLIecCOB (SIBJICHUM): WHEpIHMAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepUalibHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJHOE mMajJeHue, aOCONIOTHO ympyras jaedopmaius, aOCOTIOTHO
yIpyroe u adCONOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHULbl, 00JIACTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh HCTIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M IEepeMeleHus,
3akOoHbl HplOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHMYECKOW HSHEprum,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Tela), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpPEThero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSA WMIyJbca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble TmOJOKeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TePMOJUMHAMHUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW JHEPIUEd TEIUIOBOTO JBHXEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABMKEHHS €T0 YacCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIECcax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSACHATH DJEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUII CYNEPHO3ULINHU DIEKTPUUYECKUX
MoJIeil, TpU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

ONMKCHIBATH (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HMCMIOJb3YsS BEITUUYUHBI:
nepeMeIeHHe, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJ, CUIIa,
MOMEHT CWJIbI, JaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTETHLHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
a0CcoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJUWHAMHKE, BHYTPEHHSIS
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACAJIbHOTO rasa,
OTHOCHUTENIbHAsL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMIoBOTO
JIBUTATEJIS; AJICKTPUUECKOE T0JIe, HANIPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaMpspKEHHOCTh TOJISI TOYEYHOTO 3apsifa WIM 3apsOKeHHOro Imapa B
BaKyyM€ M B JUAJICKTPUKE, MOTEHIHAT HJICKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHLMAJNOB, AJEKTPOABWKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C TMOCIeN0BaTEeIbHBIM U
napasuiesIbHbIM COEUHEHUEM PE3UCTOPOB, DHEPTHUSI AIEKTPUUECKOTO MOJIs
KOH/JIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUMA:
MEXaHMYECKOE JBUKEHHE, TEIJIOBOE JBMIKCHHE YaCTHI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXKeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPpUCTAILIN3allsl, HaPaBICHHOCTh
TeIUIonepeaayu, JIEKTpU3alns TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKO BEIMUUHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIpPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl MOJIYYEHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYUH B BUJE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BEIBOBI 10 PE3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHs (U3MYECKUX BEIMYMUH, IPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEAJIOKEHHON THIOTE3bI: MIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyia IpU MPOBEICHUH HCCIIeI0BaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpPAKTUKyMa U  Yy4eOHO-
UCCIIEOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJeIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKON MoOJeNu, OTBEYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYJNbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMAaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, TPOBOJUTh PACYEThl HA OCHOBAHUM UMEIOLIUXCS JaHHBIX,
aHAJM3UPOBATh PE3YyJIbTaThl U KOPPEKTHUPOBATh METOAbl PEMIECHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN W3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETrpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TPOLIECCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTIOIB30BAHUN, & TAKXKE Pa3yMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKA W TEXHOJIOTUM JJI JAJbHEUILEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;



MPUMEHSTh pa3lInuHble CIOCOOBI padoThl ¢ MHpopManmen GU3NIECKOro
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHhoOpMaIUKU, TOJIYYEHHON U3 pPa3IUYHbIX HCTOYHHKOB, KPUTHUYECKH
aHANIM3UPOBaTh  MOJIy4aemMylo  UWHGOpMalMi0O U OIEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA WH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO  NPUOOpPETeHHs HOBBIX 3HAHUW B  Mpoliecce
BBITIOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJl€KBaTHO OIICHMBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBIATH MOTUBALUIO K Oyayiien npohecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHMMATh POJIb  (PU3UKA B  AKOHOMHMYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEeIbHOCTH YEJIOBEKa, POJb U MECTO
GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb aCTPOHOMHUHU B
IPAKTUYECKOM  JICSITEJIbHOCTH YEJIOBEKAa U JAJBbHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, pois puzudyeckoil Teopurd B (GOPMHUPOBAHUHU TMPEACTABICHHUN O
bu3ndecKoil KapTUHE MHUpa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPO/IE;
pazinyath YCJIOBUS TMPUMEHUMOCTH Mojened (U3MYeckux Tel U
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TIOJISI, TApMOHUYECKHE KOeOaHusl, MAaTEMAaTHICCKUNA MasTHUK,
UJeaJbHbIA TMPYXUHHBIA MasTHUK, TAPMOHUYECKHUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa 1
KBAHTOBOM MOJICJIN CBETA;

paznuyaTth yclioBUs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (DU3NIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHBI JJIEKTPOJMHAMUKU U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
NEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMArHUTHOM  WHAYyKUMH, TpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaThl  CHEUUAJIBbHOM  TEOpuu
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHaJM3UPOBATh U OOBSACHITH KBAHTOBBIC MIPOIIECCHI U SBJICHUS, UCTIOJIb3YsI
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHME  OWHINTEHHA  AJA
dboTorpdexra, mepBpli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIIEHMsI HeomnpenenéHHocTedt ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO U MAaCCOBOT'O YMCEJI U DHEPTUU B SIJAEPHBIX PEAKIMAIX, 3aKOH
PaAMOaKTUBHOTO pacnania);

OMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3Yys BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IMOTEHUUAJIOB, HJICKTPOJBWXKYILAs CHUJA, WHIYKIUSA
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMIKYIAS CHUJAa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrus TOKOS CBOOOJHOW 4YacCTHUIIbI, DHEPrus M HUMIYJIbC (OTOHA,
MacCOBO€ UHMCJIIO U 3aps[l Alipa, SHEPTHUSI CBA3U SA/IPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUS, pE30HAHC, HHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCTIEPCHUS, TIOJHOE BHYTPEHHEE OTpa)KeHHE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmanbi
sayiep, ramMMma-usiiydeHue snuep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

OTpEJeNSTh HAIpaBiICHUE WHIYKIIMA MArHUTHOTO TOJISi MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTpOUTH U300paKeHUE, CO3/JaBaeMOe INIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalONIMe ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI I aHajiu3a ©  OOBSACHEHHS  (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKTAIAKTUUYECKOU
cpeje; ABMKEHUSI HEOSCHBIX TeJl, IBOIOLNUHM 3BE31] U BCelleHHOI;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (DU3WUYECKUX BEJIMYMH C
HCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOW 3aBUCUMOCTH



(¢u3nyecKux BEIMYMH B BHJAE TIpapuUKOB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMM, JeNlaTb  BBIBOABI 110  PE3yJIbTaTaM
VICCJIEIOBAHNS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (DU3HUECKUX BEIHYMH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIBbHBIE ITIOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHNUN;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3bI;

OIMCBIBATH METOBI ITOJTYYEHHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh mpaBuiia 0€30MacHOro Tpy/la IpU MPOBEAECHUHN UCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATENbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOPaTOPHOTO 000PYAOBAHMS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAaHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJEeNH, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPU
P HUCIIOJIB30BAHWM MaTEMaTUYECKUX METOJOB pEIICHMs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOMBl PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN H3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TaKKE WHTErpalud 3HAaHUM U3 IPYTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

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

OPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAYKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLICHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPE/ICTABICHUN O palliOHAILHOM
MPUPOAOTIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM



HAayKM M TEXHOJOIMM JUIsl JaJbHEWIIEro pa3BUTHUA YEJIOBEYECKOTO
00IIIeCTBA;

IPUMEHATh pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHMCKA, NepepabOTKU M NPEIbSIBICHUS Y4eOHOU H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYUYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHaIM3UpOBaTh  MOJy4aeMmMylro  HH(pOpMalMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3IMYHbIX COIMAJIbHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAMOHAIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXkJIOro U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PAaCCMATPUBAEMON TPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.
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M
2.3 CXQHHHICCIHE 1 SICKTPOMATTHTHBIC 10 1 https://m.edsoo.ru/RYENOQOYIC5
BOJIHEI
24 Onruka 25 1 https://m.edsoo.ru/OBLIJ6N69R
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOM Ayannu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusnka aToma 5 https://m.edsoo.ru/ZLJ435GQC
43 usitia ATOMHOr0 57pa i JEMEHTAPHBIX 5 https://m.eds0o0.ru/Q4WLMHSOT

YACTHIL




Hroro no pazgeny 25

Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 ‘ ‘ https://m.edsoo.ru/RPXWEWN4N

Hroro no pazneny 12

Pazgen 6. PU3HUECKHI MIPAKTUKYM

6.1 Du3nYeCKui MPaKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9A1AJIF

Htoro no paznemny 16

Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE

Cucremaruzanus U 00001IeHne
7.1 HPEAMETHOTO coﬂeP}KaHHfI 1 OTblTd 15 https://m.edsoo.ru/PSCGRX7TW

JESTSIIBHOCTH, IPHOOPETEHHOTO TTPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos

Hroro no pazneny 15

PeszepBHoe Bpems 10 https://m.edsoo.ru/E65RY9XI.B

OBIIEE KOJIMYECTBO HACOB I10 170 4 16

ITPOIT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®usznka — pyHIaMeHTalbHas
HayKa o MpUpojie

HayuHsblii MeTOZI TO3HAHUS U
METO/1bl UCCIIEI0BAHUS
buznyecKuX sIBICHUN

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/4GD12L71X

https://m.edsoo.ru/47JULOI1Y

OKCHEpUMEHT U TEOpus B
nporiecce MO3HAHUS TPUPO/IBL.
Habumonenne u 3kCiepuMeHT B
busuke

https://m.edsoo.ru/RV2VFEZL6

Crioco6b1 m3mMepeHns HU3NIECKUX
BCJIMYHUH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ
(I)I/I3I/I‘IGCKI/IX BCINYHMH

MonenupoBanue B ¢puzuke. Poab u
MecTo (pU3MKH B POpMUPOBAHUH
COBPEMEHHON HAyYHOU KapTUHBI
MUDA, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

Mexanudeckoe ABMKEHHE.,
Cucrema orcuyera.
OTHOCHTEIHLHOCTh MEXAHUUECKOTO
neuxkenus. [Ipsimas u oOpaTHas

https://m.edsoo.ru/BKMS7EYO5

https://m.edso0.ru/K3LQI3CFT

https://m.edsoo.ru/85PJ5YR4H

https://m.edsoo.ru/QUQYCWDZP




3aJa4Yu MEXaHHUKHU

Pannyc-BekTop maTepuanbHOU
TOYKH, €r0 IPOEKIUHU HA OCH
KoopauHar. Tpaekropus.
ITepememienue. Cxkopocts. Ux
MIPOEKLUU HA OCH KOOpANHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['papuyeckoe
ONKCaHNE PABHOMEPHOTO
IPSIMOJIMHEHHOTO JBUKCHUS

https://m.edsoo.ru/PEUG6JZ2QE

https://m.edsoo.ru/ZNKXPS8MEF

10

CroxxeHue nepeMenieHuii u
ckopocreii. Perienue 3amaq

11

HepaBHoMepHOE 1BUKEHUE.
MrHoBEHHasi CKOPOCTb.
VYckopenue. IIpsamonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

13

14

15

I'paduueckoe onucanme
Hp;[MOJIHHGfIHOFO JABHUKCHUSA C
MMOCTOAHHBIM YCKOPCHHUEM

CBobosHoe nmajieHue. Y CKopeHue
CBOOOHOTO Ta/ICHUS.
3aBUCUMOCTh KOOP/AMHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHHU
U UX rpaduku

JIBr>keHue Tena, OpoIIeHHOro MO
YIJIOM K TOPU30HTY
KpuBonuneliHoe 1BUKEHHE.
JIBuKEeHME 110 OKPYKHOCTH.

https://m.edsoo.ru/N321FH2L.1

https://m.edsoo0.ru/UYVYXCS8JD

https://m.edsoo.ru/W6BS8TSPKM

https://m.edsoo.ru/SGZQQF5H2




16

17

18

VYrnoBas v IUHEHHAS CKOPOCTb.
IIepuon u yacrora.
LenTpocTpeMUTENBHOE U MOJTHOE
yCKOpEeHue

KoHTponbHas pabora 1o teme
"Kunemaruka"

ITepBbrIif 3akoH HproTOHA.
NuepumanbHble CUCTEMBI OTCUETA.
[IpyuHIIMTT OTHOCUTEIBLHOCTH
lNanunes. HennepunanbHbie
CHCTEMBI OTCUYETa

Cwiia. PaBHOJIEHCTBYIOIIAS CUJIA.
Bropoii 3akon HetoTona. Macca

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/SFO42H11.2

https://m.edsoo.ru/2QC075VDL

19

20

21

22

B3anmopencrteue ten. Tperuit
3akoH HeroToHa

[IpuHUMI Cyneprno3uiuu CUIL.
Pemenue 3agau Ha npuMeHeHUe
3akoHOB HeroTOHA

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBaJECHTHOCTD
TPaBUTALMOHHON U MHEPTHOU
MaccChl

Cuna TSHKECTH M YCKOPECHHUE
¢BOOOIHOTO IMaEHUS

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB

https://m.edsoo.ru/36LBC470Q)J

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHKOB.
IlepBasg kocMHUeCKasi CKOPOCTb.
3axonb! Kenuepa

https://m.edsoo.ru/F756CAPFB

24

Cuna ynpyroctu. 3akoH ['yka. Bec

https://m.edsoo.ru/RV3SSWO081




TCJ1a

25

Cuna tpenus. [lpupona u Buabl
cui TpeHus. J[Brxenue B
KHUJKOCTH U Ta3e ¢ y4ETOM CHIIBI
CONPOTHUBIICHUS CPEIbI

https://m.edsoo.ru/UP3KXCTQU

26

Hasnenue. I'uapocraruueckoe
nasienue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

28

29

AOGCOTIOTHO TBEPAOE TEIO.
[MocTynarenbHOe U BpalaTelibHOS
ABVKCHUC TBCPAOT'O TCIIa

MoMeHT CUJIbl OTHOCUTEIBLHO OCH
BpalllCHUs. IInedo cunbl

CrnosxeHue cuil, IPUI0KEHHBIX K
TBepAoMYy Teny. LIeHTp TsbkecTn
Tesa. Y CI0BUs paBHOBECHS
TBEpAOTO Tena. Buabl paBHOBecus

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFO9EBAS878

30

31

32

33

34

Pemenue 3agau

KonTponbHas pabota mo Teme
"unamuka. CTaTuKa TBEPOTO
Tena”

HMitynbsc MaTepUalbHON TOUYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
LleHTp Macc CUCTEMBI
MaTepualbHbIX TO4eK. Teopema o
JIBUJKEHHUH LIEHTPA Macc

I/IMHy.TIBC CHUJIBI U U3BMCHCHUEC
HUMITYJIbCA TCJIA. 3aKkoH COXPAaHCHUA
HUMITYJIbCA. PeakTtuBHOE ABHKEHHE

MoMeHT nMItynbca MaTepUAIbHON

https://m.edsoo.ru/Q3QEPZXMR

https://m.edsoo.ru/4IHS90LZD

https://m.edsoo.ru/3PBMZ3HII

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBR4I




35

touku. [IpencraBnenue o
COXpaHeHI/II/I MOMCHTA I/IMHyJIbca B
HeHTpaJIBHLIX ITOJISAX

Penrtenue 3amau

https://m.edsoo0.ru/22402576M

36

Pabora cuibl Ha MaJIoM U Ha
KOHCYHOM HepeMeH_[eHI/II/I.
I'padmyeckoe mpecTaBiICHIE
paboThI CHITBI. MOIITHOCTH CHJIBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus. Teopema
00 U3MEHEHNN KUHETHUECKON
SHEPTrUun MaTepHaanoﬁ TOYKHN

https://m.edsoo.ru/NSQCCIEIM

38

39

[loTeHumanbHbIE U
HETOTEHIMAJIbHbBIC CUJIBI.
ITorenuumaneHas 3Heprus. Bropas
KOCMHYECKAasi CKOPOCTh

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX
CHJI C N'3MEHCHHEM MEXaHHMISCKOMN
SHEPrUH CUCTEMBI TeJ. 3aKOH
COXPAHEHHUSI MEXaHUYECKOUN
SHEPTUU

https://m.edsoo.ru/BHTO9W4CQ

https://m.edso00.ru/66P2WGW S4

40

41

42

VYipyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

beprynnu muis uaeanbHOM
KUJKOCTH

KonTtponbHas pabora o Teme
"3aKOHBI COXpaHEHUs B MEXAHUKE"

Pa3Butue npencrasienuit o
npupoje TermnoTbl. OCHOBHbIE

https://m.eds00.ru/OIC610GS5F

https://m.edsoo.ru/SO90PC322

https://m.edsoo.ru/0ZTXY71SW




nosnoxenus MKT. Tuddyzus.
bpoyHoBckoe nBuxkeHue

CtpoeHue ra3000pa3HbIX, KHUIKIX
U TBEPJBIX TeJ. XapakTep

43 . https://m.edsoo.ru/UX8FMV2CU
JIBYDKCHUS M B3aUMOCHCTBUS
YaCTHII BEIISCTBa
Macca u pazMepsl MOJIEKYIT

44 (aromoB). KonnaecTBo BemecTsa. https://m.edsoo.ru/SECL7ZUUQO
ITocrosinHast ABorazipo

45 Teunepatypa. Temosoe https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [lkana Llenscus

46 Perenue 3agau https://m.edsoo.ru/EGRV58D9F

47 WneanbHblii Ta3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/01MOXOV4B

43~ pasnenie Menxereena- https:/m.eds00.ru/TRAZS0OM4
Knaneiipona. Pemenue 3amau

49 AbcomoTHas Temrieparypa. 3akox https://m.edsoo.ru/27RGL3VIG
JlanbTOoHa
N3ormporieccsl B UacaIbHOM rase ¢

50 IMOCTOSTHHBIM KOJIMYECTBOM https://m.edsoo0.ru/UQ9SUVODW
BEIIIECTBA
I'paduueckoe npencrapnenue

51 H30IIPOLIECCOB: U30TEPMA, https://m.edsoo.ru/W1HC88PJ4
n30xopa, n3odapa

52 OcHoBHoe ypaBHenne MKT https://m.edsoo.ru/E65TLSWXG

53 Penrenne 3amau https://m.edsoo.ru/8U427HIYJ
CBs13b a0COTIOTHOI TemnepaTypbl

54 ~ TCPMOMMHAMIIECKO! CHCTEMBI CO https:/m.edso0.r/N6ETZOLDZ

CpeaHel KHHETHYECKON SHEpruen
MOCTYNATEIbHOTO TEMIOBOTO




JIBYOKEHUS €€ YaCTHIL

55

O00011IeHNE U CUCTEMATHU3ALUS
sgaguii o teMe "OcuoBsl MKT"

https://m.edsoo.ru/EDM5SZTZCY

56

57

KonTtponbHas pabora o Teme
"OcunoBbl MKT"

TepMoauHamMuyecKkasi CUCTEMA.
3ajaHre BHEIIHUX YCIOBUM TS
T/ cucrtemsl. BHeninue u
BHYTPEHHHUE TTapaMETpPHI.
ITapametpsl T/ cuctemsbl Kak
CpelHHe 3HAYCHUS BEJTUYHH,
ONKMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/LTSZA1JQ7

https://m.edsoo0.ru/4L636LXVZ

58

Hynesoe Hauano TepMOJMHAMUKH.
CamMonpou3BoJbHas penaKcaius
TJ1 cuctemsl K TENIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLJRP

59

60

61

62

Monens niearsHOTro Ta3a B
TEPMOJIMHAMUKE. Y CJIOBUSA
MIPUMEHUMOCTH 3TON MOJEITHN

YpaBHenue Menneneena-
Knaneiipona u BeIpaykeHUE U1
BHYTPEHHEHN HEPrUun

Beipaxenue i1 BHyTpeHHEN
SHEPIrUH OJHOATOMHOI'O
UJEAIBHOIO rasa.
KBazucratnueckue n
HECTAaTHYECKUE TIPOLECCHI

OnemeHTapHas paboTa B

https://m.eds0o0.ru/FOQVOQKQS

https://m.edsoo.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A 1




63

64

TepMOJAMHAMUKe. Brraucienue
paboTsI 1o rpaduKy Mmpoiecca Ha
pV-nuarpamme

Tennonepenava kak croco6
W3MEHEHUS BHYTPCHHEH SHEPTUU
TJI cuctembl 6€3 COBEpIICHUS
paboThl

KOHBCKHI/IH, TEIJIOIIPOBOJHOCTD,
HN3TYy4CHUC

https://m.edsoo.ru/BDNSGEKP7

https://m.edsoo.ru/QM4TIETS8

65

KonmaecTBO TENI0OTHI.
TenmoéMKoCTh Tela. Y IenbHas U
MOJISIpHASI TETTIOEMKOCTH
BellecTBa. Y AeabHas TEIIoTa
CropaHus TOTUIMBA

https://m.edsoo.ru/RQASBF90Q5

66

Pacuér konmyecTBa TEIUIOTHI IIPH
TEIIoneperaye

https://m.edsoo.ru/B4NQ2B026

67

68

69

70

[Toustie 06 aguabaTtHOM
npouecce. [lepBriil 3aK0H
TEPMOIUHAMUKHU

KonngectBo Temnors! u pabora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN
sHepruu T/] cucreMbl

Bropoii 3ak0H TEpMOAMHAMUKH
JUISl PAaBHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
HeoGpaTtumocTs NpUpoOIHBIX
IPOLIECCOB

[IpuHOUITBI AERCTBUS TEMIIOBBIX
MamuH. KITJ]

https://m.edso0.ru/SOXBMXFYN

https://m.edsoo.ru/S9W3F1X49

https://m.edsoo.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU




71

72

MaxkcumansHoe 3Hadenue KIIJI.
Hukn Kapno

Penrtenue 3amau

https://m.edsoo.ru/QATEFSEOKO

https://m.eds0o.ru/0QIVD6XJT

73

DKOIOrHYECKHE aCIIEKTHI
HUCIIOJIB30BAHUS TCIIJIOBBIX
nsurareiei. TemioBoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

Pemenue 3amau

O000I11IeHNE U CUCTEMATU3AIUS

3HaHui no Teme "TepMoauHaMUKa.

TenmoBbie MaIuHbB"

https://m.edsoo.ru/UYVVIT878

https://m.edsoo.ru/AGUQLW 1EB

76

KonTtponpHast pabora o Teme
"Tepmoaunamuka. TernoBbie
MaluHbl"

https://m.edsoo.ru/X4AG7PIV]

77

78

[TapooOpazoBanue u KOHICHCAIIHS.

Hcnapenue u kurieHue. Y aenbHas
TEIUI0Ta NapooOpa30BaHUs

Hacepimennsie 1 HeHACHIIIEHHBIE
Mapel. KauecTBeHHas 3aBUCUMOCTD
IIJIOTHOCTHU U JaBJICHU S
HACBIIIEHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD
0T 00bEMa HaCKIIIEHHOTO Tapa.
3aBUCHMOCTh TEMITEPATYPHI
KUTICHUS OT JaBJICHUS B )KUJIKOCTH

https://m.edsoo.ru/W4505S1GQ

https://m.edsoo.ru/8I0XNZKD1

79

BnaxxnocTs Bo3yxa. AGCOMIOTHAS
1 OTHOCHUTCJIbHAA BJIAKHOCTDH

https://m.edsoo.ru/QRONGWOZS

80
81

Pemenue 3amau

TBépnoe Teno. Kpucrammueckue

https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ




82

1 amopdHbIC TeIa. AHU3OTPOIHUS
CBOMCTB KPHUCTAJLIOB

[InaBnenne n KpucTaJuii3anusi.

VnenpHas TEIUIOTA [UIABICHUS.
CyOnumarus

https://m.edsoo.ru/ WYH1C81KN

83

Jedopmaruu TBEpIOTO TENA.
Pactsoxenue u cxatue. COBur.
Monynb FOura. IIpenen ynpyrux
nehopmarui

https://m.edsoo.ru/96IUIDFRU

84

TennoBoe pacmMpeHne KUIKOCTEN
U TBEPIBIX TeJl. AHTApMOHU3M
TEIUIOBBIX KOJI€OaHUH YaCTHIL
BEIIIECTBA

https://m.edsoo.ru/1RI1740Q0N

85

86

[Ipeobpa3zoBanue >HEpruu B
(a30BBIX Mepexoaax

YPaBHeHI/Ie TEII0BOro OangaHca

https://m.edsoo.ru/UUJQYTXYF

https://m.edsoo.ru/5CV1KKTMW

87

88

89

90

91

Pemenue 3agau

IToBEpXHOCTHOE HATSKEHUE.
Kanwmiapuele snenus. JlaBnenue
I10/1 UICKPUBJIEHHOM ITOBEPXHOCTHIO
)kunkoctu. @opmyna Jlammaca

O06o0011eHNEe U cUCTeMaTU3aIHs
3HaHMUN 10 TeMe "ArperaTHble
COCTOSIHUS BemecTBa. Pa3oBbie
nepexonl”

KonTtponbHas pabora o Teme
"ArperaTHble COCTOSHUSA
BeniecTBa. Pa3zoBble epexoab!”

DneKTpu3anus Ten u eé

https://m.edsoo.ru/2L7THENBQ2

https://m.edsoo.ru/Z9FYJINI4U

https://m.edsoo.ru/V3TS29GT9

https://m.edsoo.ru/BTES7DDIP

https://m.edsoo.ru/ESVIQRBVX




92

93

MPOSIBIICHUS. DJICKTPUIECKHI
3apsia. JIBa BUJIa DIEKTPUIECKUX
3apsnoB. IIpoBoHUKY,
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIeMEHTapHbIN JIEKTPUUECKUM
3apsij. 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsaa
B3aumoneiicTBre 3apsioB.
Toueunsie 3apsapl. 3akoH Kynona

https://m.edsoo.ru/QJTV6HK7Q

https://m.edsoo.ru/HM8AKQY47

94

95

96

97

98

Pemenue 3amau

Onektpuueckoe nose. Ero
JIECTBHUE HA JIEKTPUUYECKUE
3apssl

Hanps>kEHHOCTB 3IIEKTPUUECKOTO
nostst. [IpoOubIi 3aps. JInaum
HaIpPSKEHHOCTH SJIEKTPUUECKOTO
noJis1. OMHOPOJHOE DIIEKTPUIECKOE
oJie

IToTeHuIMaIbHOCTH
QJICKTPOCTATUYCCKOT'O ITOJIA.
Pa3HOCTh moTeHIIMATIOB U
HAIIPsSIP>KCHUEC

IToTenunanbHas OHEPIu:d 3apsaa B
OJICKTPOCTATUYCCKOM IIOJIC.
IloTenuman QJICKTPOCTATUICCKOTI'O
I1OJIA

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

https://m.edsoo.ru/9KBCOFP9X

https://m.edsoo.ru/QJ4HEF4TR

https://m.edsoo.ru/YODNX8NO9Z

99

CBs13b HaANPSHKEHHOCTH TTOJISL U
Pa3HOCTU MTOTEHIUAJIOB IS
AJIEKTPOCTATUYECKOIO OIS

https://m.edsoo.ru/3WNQFLP9Y




[IpuHIMO Cynepno3uiu

100 . https://m.edsoo.ru/WS1GYR4I3
ANEKTPUUECKUX MOJIeH

101 Penrtenue 3amau https://m.edso00.ru/2630Y5063
ITone Toueunoro 3apsima. Ilone

102 P . https://m.edsoo.ru/BGX3JCTAQ
PaBHOMEPHO 3apsKEHHOU cepsr
[Tone paBHOMEPHO 3apsHKEHHOTO
o o0séMy mapa. [lose

103 . https://m.edsoo.ru/L4L5W448T
PaBHOMEPHO 3apsiKEHHOM
OECKOHEYHOH INIOCKOCTH
[IpoBogHuKY B

104 3JIEKTPOCTATUYECKOM II0JIE. https://m.edsoo.ru/6GVP71B38
VYcnoBue paBHOBECHS 3apsJIOB

WDJIEKTPUKU U IIOJIYIIPOBOIHUKHA

105 A p YHPOBOA https://m.eds00.ru/3G6DWKG21
B 2JICKTPOCTATHYECKOM I10JI€
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD https://m.edsoo.ru/GHLGD83X7
MJIOCKOTO KOHAEHcaTopa
ITapamnensHOE cCOeTMHEHHE

107 p a https://m.edsoo.ru/60WN2ZDHS8
KOH/IEHCATOPOB
ITocnenoBaTenbHOE COEAUHEHUE

108 a a https://m.eds0o0.ru/OZ9EPI4LY
KOHJIEHCAaTOPOB
DHeprus 3apsyKeHHOTO

109 prits 3ap hitps://m.edsoo.ru/SW376XS21
KOHJIEHCATOpa

110 Pemienue 3agaa https://m.edsoo.ru/NLHAFISYY
JIBrkeHne 3apsyKeHHOW YacTHIbI B

111 https://m.eds00.ru/9PGVSYOWG
OJIHOPOJIHOM 3JIEKTPUUECKOM T10JIe

112 Pemenne 3amau https://m.edsoo.ru/UXI1TUSMXW
O000IIIeHNE U CUCTEMATU3ALHS

113 t 8 https://m.edsoo.ru/QCIRPYCGA

3HaHUM 1O TeMe "DIeKTpUIecKoe




rnoJie"

KonTtponbHast pabora o Teme

114 " " https://m.edsoo.ru/WRQGZBRF7
DJIEKTPUUYECKOE MOJIe

Cwuina Toka. ITocTosIHHBIN TOK.
VYcioBus CylecTBOBaHUS

115 https://m.edsoo.ru/LSLE4KUV5
MOCTOSIHHOT'O JIEKTPUYECKOTO
TOKa
Hcrounuku Toka. Hanpsbxenue u

116 https://m.edsoo.ru/RUFC4YTDO
6)1(®
3axon OMa 1 yJacTka IElu.

117 AL YE H https://m.eds00.ru/64VZXZ2GP
DIIEKTPUYECKOE CONIPOTHUBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS
OJIHOPOJIHOTO IMPOBOJIHUKA OT €r0

118 AHOPOL POBOL https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TIJIOIIA N TTOTIEPEYHOTO
CceuyeHus
VY nenpHO€E CONPOTUBIICHUE

119 https://m.edsoo.1u/Y4ZTZRZAI
BemiecTBa. Pemenne 3amau
ITocnenmoBarensHOE,

120 napajuiebHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 ajeKTpudeckux uenei. Ilpasuna https://m.edsoo.ru/OQH1PIPRF
Kupxroga

122 Pemenue 3agau https://m.edsoo.ru/LXRB618PO
Pabora snexTpuyeckoro Toka.

123 https://m.edsoo.ru/PLTTBZGPC
3akon JIxxoyns —Jlenia

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY6
MOITHOCTP IEKTPUIECKOTO TOKA.

125 https://m.edsoo.ru/CONEPSITH

TemmoBas MOIIHOCTbD, BBIACTISIEMAA




Ha pe3ucTope

126 Pemenue 3agau https://m.edsoo.ru/90KODG7HY
127 SAC n BHyTpence https://m.edsoo.ru/MGCEWIVUL
CONPOTHUBIICHUE UCTOYHHKA TOKA
3axoH Oma i1 OJIHOU
128 . . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTO¥) 3JIEKTPUUYECKOMN 11ETTH
129 Pemenue 3agau https://m.edsoo.ru/XDAVLS3JL
130 MoIHOCTh HCTOYHHKA TOKA https://m.edsoo.ru/OWH2Q5JOS
131 Kopotkoe 3ambixkanne https://m.edsoo.ru/9WFHKYNVF
132 Konzgencarop B 11enu NOCTOSITHHOTO
TOKa
133 Pemenue 3agau https://m.edsoo.ru/52KZZJPDT
Pemenue 3agau no reme
134 "TToCTOSIHHBIN TEKTPUUECKUN https://m.edsoo0.ru/5175121DC
TOK"
Pemienue 3agau o reme
135 "TTocTOSTHHBIN ANEKTPUUYECKUI https://m.edsoo.ru/DX6SFSQS5I
TOK"
Pemienue 3agau o reme
136 "IToCTOSTHHBIN NEKTPUYECKUI https://m.edsoo.ru/K83SESINT
TOK"
O00011eHNEe U CUCTEMATU3ALIS
137 3HaHu# 1o Teme "llocTosHHBIH https://m.edsoo.ru/WXUI1RUCS
ANEKTPUYECKUI TOK"
KonTponbhas pabota no teme
138 "TToCTOSITHHBIN EKTPUUECKUN https://m.edsoo.ru/7S4PGOQHP
TOK"
139 DneKTpuyeckas MpoBOAUMOCTh https://m.edsoo.ru/DV219CC72




140

141

pa3IMYHBIX BEIIECTB.
DJIEKTPUUYECKHUI TOK B METaJLIax.
CBepXInpoBOAUMOCTh
DJIEKTPUUYECKUI TOK B paCTBOpaxX U
paciuiaBax 3JeKTPOJIUTOB. 3aKOHBI
®Dapajes 1715 SIEKTPOIU3a

DJIEKTPUUYECKUI TOK B Ta3ax.
[Tnazma

https://m.edsoo.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

142

143

144

DNEKTPUUECKUM TOK B BaKyyMe.
Baxyymubie mpr0Oopbl

DIIEKTPUUECKUI TOK B
MOJTYTIPOBOTHUKAX

[HonynpoBoaHKUKOBBIE TPUOOPHI

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/5S6KAVJECB

https://m.edsoo.ru/EKLROQTDAX

145

146

147

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKa U
HAIPSDKEHUS B LENH MOCTOSHHOTO
TOKa MpY MOMOIIM aHAJIOTOBbIX U
1M (POBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢

1 dpoBoii 1aboparopueil no
¢usuke. [Ipumepsl n3MepeHust
(GU3NYECKUX BETUYUH MPH
MOMOIIN KOMITbIOTEPHBIX
JaTYUKOB"

Pu3nYeCcKUui IPAKTUKYM 110 TEME
"N3y4ueHne HepaBHOMEPHOIO
JBUKEHMS C LIENBIO ONPENETICHMS

MI'HOBEHHOM ckopocTh"

Pu3nUeCKu IPAKTUKYM 110 TEME

1 https://m.edso0.ru/Y15A50SQV

1 https://m.edsoo.ru/CN3FHCY&3

1 https://m.edsoo.ru/70Y40Y 610




"U3mepenune yCKkopeHus mpu
IPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBH>KEHHH T10
HAKJIOHHOM MIOCKOCTU" WIIH
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH NpHU
PaBHOYCKOPEHHOM JBUKEHUU"

148

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHus
CBOOOIHOTO MAJACHUS" WIIN
"N3yueHune nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

https://m.edsoo.ru/87JADYSZ2

149

150

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOAYJIIO CKOPOCTBIO" WIIH
"NccneqoBanue 3aBUCUMOCTH
nepuojia oopaleHusi KOHH4eCKOro
MasiTHUKa OT €ro napamerpos"”

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHune paBHOAECHCTBYIOLIEH
CHJIBI ITPU JIBMDKEHUH OpycKa 1o
HAKJIOHHOM INIOCKOCTH'" WJIN
"ITpoBepka runoTe3bl 0
HE3aBHCUMOCTH BPEMEHU
JBUKEHHS OpyCcKa MO0 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT €ro Macchl"

https://m.edsoo.ru/DY 1D4C16]

https://m.edsoo.ru/ZTOFG6J4U

151

Pu3nUecKuil IPAKTUKYM 110 TEME
"HccnenoBanne 3aBUCUMOCTH CHUIT

https://m.edsoo.ru/UL391C40QD




YIPYTOCTH, BOSHUKAIOIIUX B
HpYXKUHE U PE3HHOBOM 00pasiie,
oT ux nedopmanuu" uiu
"N3yueHre NBUKEHUS CUCTEMBbI
TEJ, CBSI3aHHBIX HUTHIO,
MePEKUHYTOM uepe3 JErKui 010K"

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3zmepenue kodpdurnrenra
TPEHUS TI0 BEJIMYMHE YTIIOBOTO
Kod(uUIIMeHTa 3aBUCUMOCTH
Frp(N)" unmu "UccnenoBanue
JBUKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM
Kod(purmeHToM TpeHus" UIn
"N3yuenue nBUKEHUS rpy3a HA
Bajly ¢ TpeHuem"

dusnueckuil NpaKTUKYM 10 TEMe
"UccnenoBanue ycnoBui
paBHOBECHsI TBEPAOIO TENA,
HMMEIOIIETO OCh BpallleHus" WK
"KoHcTpynpoBaHue KpOHIITEHHOB
U pacy€T CUJ1 yOpyrocTu'" Win
"N3ydyeHue ycTOH4MBOCTU
TBEPAOTO TeJIa, UMEIOIIETO
MJI0IAb OTIOPHI"

https://m.edsoo.ru/78PENYOAZ

https://m.edsoo0.ru/MIOQT27R6

154

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne ummnyibca Tena 1no
TOPMO3HOMY ITyTH" WU
"M3MepeHue CUIIbl TATH, CKOPOCTH
MOJIENIN DIIEKTPOMOOUIIS U

https://m.edsoo.ru/FZ0CNRGTA




155

MOIITHOCTY CHUJIBI TIATH" WIN

"CpaBHEHUE U3MEHEHUS UMITYJIbCa

TeJa C UMITYJIbCOM CHJIBI" WK
"UccnenoBanue coxpaHeHus
UMITYJIbCa MPU YIPYTOM
B3auMOJICUCTBUN" WU
"U3MepeHne KUHETUYECKOM
SHEPTUU Tejia 0 TOPMO3HOMY

IyTH
Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3yueHne n30TepMUYECKOTO
npoiiecca (PeKOMEH/10BaHO
UCIOJIb30BaHUE LU(POBOI
naboparopun)" unu "Uzydenue
M30XOPHOTO Tpoiiecca" uin

"U3y4yenne n3obapHoro mporecca’

i "lIpoBepka ypaBHEHUS
cocrostHus"

https://m.edso00.ru/T66K4CKZG

156

157

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepeHue yaeabHou
TEIIOEMKOCTH" FITH
"UccnenoBanue nmporecca
OCTBLIBaHUS BelecTna" MM
"UccnenoBanue annadbaTHOTO
npouecca" win "M3yuenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBUS U TEMIIEPATYPHI
KUMEHUS KUIKOCTEH"

Pu3nUeCKul IPAKTUKYM 110 TEME

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZASPMDQ7




158

"N3ydyeHne 3akOHOMEPHOCTEI
UCTIapeHUs KUIKOCTEH" Uin
"N3MepeHue yaeabHOM TEeMaoThl
riaBiaeHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX IApOB" WU
"N3mepenune abcomroTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B MOMeNIEHUN".
N3mepenne koddduiirenrta
MMOBEPXHOCTHOTO HATSKEHUS

Ou3nyecKuil MPakTUKYM IO TEME
"Habnronenue npeBpaiieHus
SHEPTUU 3aPSHKEHHOTO
KOHJIEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMOA" UITN
"N3y4yeHue npoTeKkaHus ToKa B
LeMy, CoIepkKaIie Konaencarop"
M "Pacnpenenenue pasHOCTH
MNOTEHIMAJIOB (HAMPSLKEHUS ) IpU
NIOCJIEZI0BATEILHOM COEINHEHUN
KOHJEHCAaTOpoB"

https://m.edsoo.ru/SBPTN1YZU

159

160

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIN
"N3MepeHue yaeapHOro
CONPOTHUBIICHUS TPOBOJHUKOB"
i "HccaenoBanye 3aBUCHMOCTH
CHJIBI TOKA OT HANPSDKCHUS JIJIS
JIAaMITBI HaKaTUBaHUs"

Pu3nUeCKul IPAKTUKYM 110 TEME

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72JJ3YC6L




"HaGnronenue anmekTponusa’ wim
"U3mepenue 3apsga
OJHOBAJICHTHOTO MOHA' WU
"UccnenoBaHue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA
oT Temreparypsl" unu "CHsitue
BOJIT-aMIIEPHON XapaKTEPUCTHKH
nuoxna'

161

PesepBHeiit ypok. O600ICHHE U
CUCTEMATH3aIMs 3HAaHUH 110 TEME
"Kunemaruka"

https://m.edsoo.ru/LQO93IMS5SQ

162

163

164

165

166

PesepBHeIil ypok. O000IICHHE 1
CcHCTeMaTH3alMsl 3HAHUH 110 TEME
"Iuaamuka"

PesepBuslit ypok. O60011eHNE U
CHCTeMaTH3alKsl 3HAHUH 110 TEME
"Cratuka TBEpa0TO Tena"

PesepBHriit ypok. O60011IeHNE U
cUCTeMaTH3aIlHs 3HAaHUH 10 TeMe

"3aKOHBI COXpaHEHUs B MEXaHUKE"

PeseprubIil ypok. O60011eHIE U
CUCTEeMaTH3allksl 3HAaHHUH 10 TeMe
"OCHOBBI
MOJIEKYJISIPHOKWHETUYECKOU
Teopun"

Peseprubriit ypok. O6001eHIE 1
CHCTEMAaTH3alus 3HaHUH 110 TeMe
"Tepmonunamuka. TennoBbie
MalnHb!"

https://m.edso00.ru/S7CS1UFMI

https://m.edsoo.ru/XVUMKRX6N

https://m.eds00.ru/C37WXULT?2

https://m.edsoo.ru/3PBKBKI6D

https://m.edsoo.ru/IZZC67VF1




167

168

169

170

PesepBHbIil ypok. O0001ICHNE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"ArperatHbl€ COCTOSIHUS
BeuiecTBa. Pa3zoBble nepexoabl”

PesepBHbIil ypok. O0001ICHHE U
cUCTEeMaTH3aIHs 3HAHUH 110 TEME
"DnexkTpuueckoe mnoie"

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMaTH3alMsl 3HaHHH 110 TeMe
"[TocTOAHHBIN JIEKTPUUECKUN

TOK

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"Toku B pa3iuuHbIX cpeaax"

https://m.edsoo.ru/1YSH3LOLN

https://m.edsoo.ru/URWBSCULE

https://m.edsoo0.ru/4ANCOULLOV

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yueHusi oOpa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI

BzanmopeiicTBHE TOCTOSHHBIX
MarHuTOB ¥ IIPOBOTHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarHuTHoe IoJIe.
I'unore3za Amrepa
BexTop MarHuTHOM MHAYKIUU.
ITpuHIun cynepno3unuu

2 PHHI yrep . H 1 https://m.eds00.ru/0OYNNES57SO
MAarHuTHRIX nonei. JInauu
MarHUTHON MHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C

3 1 https://m.edsoo.ru/F10ASACBX
TokoM. OnbIT Dpcrena
Cuita Amrepa, e€ HampaBiIeHHE U

4 P p 1 https://m.edsoo.ru/1JJEDFSHEN
MOYJTb

5 Pemenne 3agau 1 https://m.edsoo.ru/R§OPKEZP4
[Ipumenenue 3akoHa Amnepa.

6 DNeKTPOU3MEpPUTETHHBIE 1 https://m.edsoo.ru/SA2ACKSRB
prOOpbI
Cuna Jlopenua, e€ HanpaBiieHUE
H MOAYJIb. JIBIOKEHHE

7 Y J} 1 https://m.edsoo.ru/6MB8YZSTN
3apsOKEHHON YaCTHITHI B
OJTHOPOJTHOM MarHUTHOM IT10JI€

8 Pemenue 3amaq 1 https://m.edsoo.ru/FWURORSOE

9 Pa6ota cuel Jlopeniia 1 https://m.edsoo.ru/MTHD23745

10 Pemenne 3amau 1 https://m.edsoo.ru/GH8JAPHBQ




MarsauTHoOeE 110JI€ B BC€IICCTBE.

11 deppoMarHeTuky, napa- u https://m.edsoo.ru/W7THGQBK70
JIIMaMarHETUKHA
OCHOBHEBIE CBOMCTBA

12 dheppomarnerukoB. [Ipumenenune https://m.edsoo.ru/960J4E47D
(heppoMarHeTUKoOB
Pemenue 3amau mo teme

13 " | https://m.eds00.ru/Q8JGTYNHT

MarauTHOE moJje

Pemenue 3amau mo reme

14 . https://m.edsoo.ru/MPCUALFIM
"MaruautHoe nomue"
SIBiIeHME IEKTPOMArHUTHOM

15 nHaykuuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHuTHON MHIYKIIMH

16 OJC unnykunu https://m.edsoo.ru/STLELGTIZ
3aKOH 3J1EKTPOMArHUTHOU

17 https://m.edsoo.ru/7JEOPOGAR3
naaykunn Papanes
BuxpeBoe aiekTpuyueckoe moijie.

18 p p https://m.edsoo.ru/IONVHO1NK
Toxku dyko
O/1C uHAYKIMU B IBUKYLIUXCS

19 https://m.edsoo.ru/X00I3RAA
MIPOBOTHUKAX

20 Pemtenne 3amau https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karymka

22 AHAYKTUBHOCTH B I[ETIH https://m.edsoo.ru/37WBAJCTF
MMOCTOSIHHOTO TOKa
SIBIIEHUE CaMOMH, nu. OJ1C

23 AYKIL A https://m.edsoo.ru/99CECGMBH
CaMOWHAYKITUU

24 DHeprust MarHUTHOTO MOJIst https://m.edsoo.ru/PS4XRHOGS




25

KATYIIKH C TOKOM.
DNEeKTPOMArHuTHOE TOJIe

Pemrenue 3amau

https://m.edsoo.ru/MAWTH1ZS0

26

27

28

O0001IeHNE U CHCTEMATH3AIUSA
3HAHUH T10 TEME
"DnexkTpoauHaMuka"
KontponbHas paboTa mo teme
"OnexkTpoauHaMuka"
KonebarenpHas cucrema.

CB00OOHbBIE KOJIEOAHUS.
I'apMonnueckue KoneOaHus

https://m.edsoo.ru/WZCM1SBLO

https://m.edsoo.ru/N9QLKI45Y

https://m.edsoo.ru/R7D8EWGSTQ

29

Kunematuueckoe u
TMHAMHUYECKOE OIMMCAHUE
KOJIEOaTEIbHBIX IBUKEHUI

https://m.edsoo.ru/GIUGM9ASP

30

DHepreTuyeckoe ONUCaHUE.
BrBo AuHAMHYECKOTO
OTHMCAaHUs TAPMOHUYECKHUX
KoJIcOaHMI U3 UX
SHEPTreTUYECKOTro U
KMHEMAaTHYECKOTO OIMMCAHMS

https://m.edsoo.ru/3A83V2VLE

31

32

33

Awmiuntyzaa u ¢aza konedaHuit

[lepuron u yactoTa KONeOAHMIA.
[Tepuroa manbeix cBOOOIHBIX
KOJIeOaHU MaTEMaTHIECKOTO
MasTHHKA. [lepro cBoOOTHBIX
KoJ1e0aHui NPyKUHHOTO
MasTHHKA

3aryxaromue KoneOaHusl.

https://m.edsoo.ru/IRUHIPMT1

https://m.edsoo.ru/BUSUSUF04

https://m.edsoo.ru/TGTITWAUOQO




34

BrinyX1eHHBIE KOJICOaHUSI.
Pe3onanc

ABTOKOJIEOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

36

37

Pemenue 3amaq
Ypok-koH(pepeHIus
"MexaHnyecKre Kojae0aHus B
MY3bIKaJbHbIX HHCTpYMEHTaX"
O000111eHrE U CHCTEMATHU3ALIHS
3HAHW# 110 TeMe "MeXxaHnYecKHe
Konebanus"

https://m.edsoo.ru/XPWCJ9CPJ

https://m.edsoo.ru/DAYGBRUY]J

https://m.edsoo.ru/SVIMHCH10

38

39

40

41

42

DNeKTpOMarHuTHBIE KOJIeOaHusI.
KonebartenbHblil KOHTYD

®opmyna Tomcona. Casi3b
aMIUIATYZbI 3apsa
KOH/JIEHCATOpa C aMIUIATY 101
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpe

3aKOH COXpaHEHUsl SHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

3aTYXElIOH_II/IC QJICKTPOMArHUTHBIC
KoJIeOaHMsI. BLIHY)KHCHHBIG
QJICKTPOMArHUTHBIC KOJIeOaHUS

[IepemenHsbIi TOK. Pezucrop u
KOH/JIEHCATOD B LIETIH
IIEPEMEHHOI0 TOKa

https://m.edsoo.ru/HSB2WE8APN

https://m.edsoo.ru/RHGLVVKQS5

https://m.edsoo.ru/MMO1P2WQN

https://m.edsoo.ru/4VHII3 UMW

https://m.edsoo.ru/OG6JQHTOD

43

KaTYIHKa WHAYKTHBHOCTHU B ICTIN
MEPEMEHHOTO TOKA

https://m.edsoo.ru/6P4EKQ1H7




3akoH OMa Jy1st SJIEKTPUUECKOI

44 https://m.edsoo.ru/P1FZDISQV
[[EeMU TIEPEMEHHOTO TOKa
Mo1HOCTb IepEeMEHHOr0 TOKA.
45 AMITHTYHOE I ACHCTEYHOMEe https://m.edsoo.ru/6PACXH152
3HAYEHUE CUJIbI TOKA U
HaNpPsSHKEHUs
46 Pe3onanc B asiekTpryuecKoi 1enu https://m.edsoo.rt/AYQWXESRA
47 Pemenue 3amau https://m.eds0o0.ru/OCVLSMIOS
Wneanbublif Tpancdopmatop.
48 llponssozctso, nepexatia u " https://m.edsoo.ru/F142U7UQR
noTpebieHne dNEKTPUIECKON
SHEPTUHU
DKOJIOrM4eCKUe PUCKU IpU
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 KynbTypa ncnonb3oBanus https://m.edsoo.ru/UYDMIDXZW
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU
50 Pemrenue 3amau https://m.edsoo.ru/IRS4QM6F2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06o00611eHre U cucTeMaTH3alus
52 3HAHUMU 110 TeME https://m.edsoo.ru/I6YYY79EQ
"DneKTpoMarHuTHbIe Kosebanus"
MexaHu4eCKHe BOJIHBI.
53 XapaKTEepUCTUKNA MEXAHUYECKHUX https://m.edsoo.ru/OP6YANBXC
BOJIH
54 CBoiicTBa MEXaHMYECKUX BOJTH https://m.edso00.ru/4S5QXKBUX
55 3ByK. XapaKTEpUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 Wndpa3Byk u yabTpa3BykK. https://m.edsoo.ru/24XDNL 1 P1




57

[IlymoBoOe€ 3arpsisHEHUE
OKpY>Karollen cpeibl

Pemrenue 3amau

https://m.edsoo.ru/SWQQHEYAJ

58

59

60

61

ONEeKTPOMarHUTHHIE BOJIHBI.
N3nydenue 351eKTpOMarHuTHBIX
BOJIH

DHeprus 3MeKTPOMarHUTHBIX
Boira. CBoiicTBa
3HeKTpOMaFHI/ITHI>IX BOJIH

[IIkana 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 31eKTpOMarHuTHBIX
BOJIH B TEXHHKE U OBITY
[TpuHIIMIIBI paIKOCBS3U U
TeneBusieHus. Panuonokarusi.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V S

https://m.edsoo.ru/RZSBKEKVL

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

62

KonTponbhas pabota no teme
"Konebanus 1 BoIHBI"

https://m.edsoo.ru/NJTI6HVEI

63

64

65

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

Pemenue 3aga4d Ha IMPUMCHCHUC
3aKOHa HpHMOHHHeﬁHOFO
pacnpoCTpaHCHUs CBETa

Otpaxenue cBera. [lnockoe
3epkaino. Cepuueckoe 3epkano

https://m.edsoo.ru/KSRDTMZWV

https://m.edsoo.ru/3H2YL4R41

https://m.edsoo0.ru/TIX9ZBOSG

66

[Ipenomnenue cBera.
AOCOIIOTHBIN 1 OTHOCUTEIBHBIN
MOKa3aTeib MPEeJIOMIICHHS.

https://m.edsoo.ru/LNCHJ3MOR




IlosiHOE BHYTpEHHEE OTpaKEHHUE.
IIpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPaKECHUA

Pemenne 3aaa4 Ha IPUMEHCHUC

67 3aKOHOB OTPAXEHUS U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMJICHUS CBETA
Xon nydeit B npusMe. lucniepeust

68 cBera. CIIOKHBINA COCTaB OEJIOT0 https://m.edsoo.ru/HYZWS63L.2
cBera. LlBer
JInH3bl. @OKYCHOE pacCTOsIHUE U

69 https://m.edsoo.r/SXWYEXTXM
ONTUYECKAs CUJIA JIUH3BI
[Toctpoenue n3odpaxeHuii B

70 JIMH3aX U UX CHCTeMaXx. https://m.edsoo.ru/6SRTDG4V7
VYBenuueHue JTuH3bI
Pewenue 3a1au Ha noctpoeHue

71 1300pakeHU, TOTy4aeMBbIX C https://m.edsoo.ru/YAGCQPWZX
TIOMOLIBIO JIMH3

72 ['ma3 kak ontuyeckasi cucteMa https://m.edsoo.ru/OVMKI19EZ
Pewmenune 3anau. IIpenenst

73 MIPUMEHNMOCTH T€OMETPUUECKOMN https://m.edsoo.ru/OENIDYBRZ
OTITUKU

74 (CKopocTb CBETA H METO/IBI e https://m.edsoo.ru/UCGBDSEVT
WU3MEPEHUS

75 Jucnepcus ceera https://m.edsoo.ru/1 VIJZOF05

76 WuTepdepenius creta https://m.edsoo.ru/ZQB6756KE
KorepeHTHBIE HCTOYHUKH.

77 YcnoBus HaOMOIeHUS https://m.edsoo.ru/HIXX3PSWN

MakKCUMyYMOB U MUHUMYMOB




78

Pemrenue 3amau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTepPepeHITUN https://m.edsoo.ru/1TISQL6DM

80 Judpakuus cBeTa https://m.edsoo.ru/KPOD2N63D
JudpakuronHas pemeTka.

81 VcioBue HaOMIOAEHNS TJIaBHBIX https://m.edsoo.ru/V7S3Y95TQ
MaKCUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE
[TonepedHOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.rut/ TWKIJKW3NH
[Tonspusanus cBera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBbI€ ABJICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O0001IeHrE U cUCTEMAaTU3 AU

86 Hul " " B https://m.edsoo.ru/ZQ1JZ7MYC
3HaHuii mo reMe "OnTuka
KonTponbhas padota no teme

87 https://m.edsoo. . u/WNMVMIARQU
«OrmrTuka
['paHuIBl TPUMEHUMOCTH
KJIACCHYECKOI MEXaHUKH.

88 https://m.edsoo.ru/GT085PL4Q
3aKOHBI JIEKTPOIUHAMUKHU U
MIPUHIIAIT OTHOCUTEIIEHOCTH
IlocTynatel cienuaabHOU TEOPUU

89 Y H p https://m.eds00.ru/SSVLSW7WK
OTHOCUTEIBLHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM
untepsal. [IpeobpazoBanus
JlopeHna. YcioBue

90 PeHI https://m.edsoo.ru/7ZFTXIX84
npUYUHHOCTU. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHH U COKPAICHUE JITTHHBI

91 OHeprus U UMITYJIbC https://m.edsoo.ru/GPUPD6117




peHﬂTI/IBI/ICTCKOﬁ qaCTUIIbI

CBs13b Macchl € 3HEpruen u

92 HMITYJIbCOM PEISTUBUCTCKOU https://m.edsoo.ru/UOC7TGTEMG
YaCTHIIbl. DHEPTHUS MTOKOS
PaBHOBEcHOE TENI0BOE
93 https://m.edsoo.ru/YWVZA9QOH
W3IIy4eHUE
94 3akoH cMemennsa BuHa https://m.edsoo.ru/R1JD6DWAM
T'unoresza M. Ilimanka o xBaHTax.
95 https://m.edsoo.1u/RW82CYU89
DoTOHBI
96 DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/14SLLOJ97
®oroaddext. OnbiTor A. T
97 CroneroBa. 3aKOHEI https://m.edsoo.ru/NM4VEIDIM
dhoTodrddekra
VYpaBHeHue DHIITEeHA 15
98 dororddekra. "Kpachas https://m.edsoo.ru/DOQYSU4GM
rpanuna” gotorddexra
aBienue ceeta. OnbiTe! 11. H.
99 A https://m.edsoo.ru/I746VP412
JleOeneBa
100 BoiHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/UMEW9AOCE
Bonnsl e bpoins. [[nuHa BoIHBI
e bpoiins u pazMepnl 001acTH
101 0P PasMeEpa! 0 hitps://m.cdsoo.r/MVA3A30ZQ
JIOKAJIM3AIMH JBUKYIIeHCS
YaCTHUL[BI
KopnyckynapHo-BOIHOBOI
102 PHyCKYIp https://m.edsoo.ru/2XMBTMSAQ
TTyalii3M
ndpakus 2JIEKTPOHOB Ha
103 Jupascu p https://m.edsoo.ru/XH242PNOK
KpHcTaJax
104 Crenuduka n3mMepeHuit B https://m.edsoo.ru/BMLQCWU6S




Mukpomupe. COOTHOIICHUS

HEOIPEIETEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3amau https://m.edsoo.ru/D207BTWDIJ

106 Pemrenue pacuétHbix 3a1au https://m.edsoo.ru/ZUBH25VIV
KonTponbhas pabota no remam:

o7 | Ocnossr CTOY, § https://m.edsoo.ru/USHQ8CZ90

KopnyckynsipHO-BOITHOBOM

nyanuzm"
OnBITHI 1O UCCIIEIOBAHUIO

108 cTpoeHus aroma. [manerapuas https://m.edsoo.ru/SMMRTGFK 1
Mozenb atoma Pesepdopaa

109 [Toctynater bopa https://m.edsoo.ru/SWVSSUNS8J
Buner criektpoB. CriekTp

110 YPOBHEM 3HEPruu aTomMa https://m.edsoo.ru/T6T3FTQ6Y
BOZOpOJA

111 (TIOHTAHHOC H BBIHYACHHOC https://m.edsoo.ru/WI9SLAOOP
U3ITy4YeHUE CBEeTa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas monens siipa

113 [leiiscibepra-Manciko. 3apix https://m.edso0.ru/JGIMALCVV

114

MAacCOBO€ YHCIIO Anpa. M30Tomsl.
PagnoakTHBHOCTE

3aKoH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO
n3iydyeHus. Biausxue
PaaNOAKTUBHOCTH Ha KUBBIE
opranu3msl. [lozumerpus

https://m.edsoo.ru/8QM2PG4J1




115

OHeprust cBA3M HyKJIOHOB B siJIpe.
Snepubie cunbl. Jledekt maccol
sanpa. SlnepHsie peakuuu.
Snepubie peakropsl. [Ipodaembr
YIIPaBISIEMOT0 TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKUE
aCIIEKThbl Pa3BUTHS AEPHON
SHEpPIreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

117

118

Merto/bl perucTpaiuu u
HCCIIEIOBAHUS DJIEMEHTAPHBIX
yactul. OyHgameHTanbHble
B3aUMOJIEUCTBUSI. bapuoHsl,
ME30HBI U JICIITOHEI.
[IpencraBnenue o CrangapTHOM
Mojenu. KBapk-ritooHHas
MO/ICJIb aJIPOHOB

dusuka 3a npeaenaMu

CranpaptHoit monenu. Témuas

Marepus ¥ TEMHas YHEPIusl. 1
EnuncTBO DM3MvecKkoit KapTHHBI
MHpaA

Dtanbl pa3BUTHS ACTPOHOMHUH.
3HavYeHHE aCTPOHOMUU

https://m.edsoo.ru/1EJHULHDS

https://m.edsoo.ru/A6IWSWE4Z

https://m.edsoo.ru/KG802NR9U

119

[TprMeHUMOCTh 3aKOHOB (PH3UKH
U1 00BACHEHUS IPUPO/IBI

KOCMHMYECKHX 00BEKTOB. MeTo bl
aCTPOHOMMYECKHX UCCIIeI0BaHUN

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,

https://m.edsoo.ru/KOWWMA4JIE




121

BHeaTMoc(epHasi aCTpOHOMHUS

Bun 38é3nnoro ne6a. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, UX
BHJIUMOE JBYKEHUE

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cucrema. CoJHIE.
ConHeyHast aAKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, UX OCHOBHBIE
XapakTEepUCTUKHU. [luarpamma
"creKTpaJibHbIH Ki1acc —
CBETHUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

125

126

127

3Be3 bl TIIaBHOM
I10CJIE0BATENBHOCTH

Bnytpennee crpoenue 3BE31.
CoBpeMeHHBIE PEACTABIIEHUS O
IIPOUCXOXKACHUU U DBOJIOLIUU
CoHIa u 3B€31. DTalbl )KU3HU
3BE3]

Muneunsiii I1yte — Hamma
lNanaktuka. THUIbI ranakTUK.
UYEpHble AbIPHI B sipax rajJakTUK

Bcenennas. Paciumpenne
Bceenennoii. 3akon Xab66a.
Teopus bospioro B3pbiBa.
PennkroBoe nznyuenue

https://m.edsoo.ru/IF3TMPIO1

https://m.edso0.ru/Y3IMJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHast CTpyKTypa
Bcenennoii. Meraraiaktuka

https://m.edsoo.ru/XTCIKQGX4




129

130

Hepewménnsie npobiembl
aCTPOHOMUU

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanue MarHUTHOT'O
ITOJIST TOCTOSIHHBIX MAarHUTOB"
nind "UccienoBanue CBOUCTB
(dbeppomMarHeTUKoB" UITu
"WUccnenoBanue qEHCTBHS
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

https://m.edsoo.ru/WCAIUBA2Q

https://m.edsoo.ru/OJIEYJBSH

131

du3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue cuiibl Amriepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI

Amriepa oT cuibl ToKa" WK 1
"OnpeneneHne MarHUTHOU

MHAYKIMM Ha OCHOBE U3MEPEHUS

cuibl Ammnepa”

https://m.edsoo.ru/S67ERZSQT

132

@uU3NYECKU IPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
ANEKTPOMAarHuTHOM MHIAYKIMH" 1
iy "OnpeneneHne HHAYKIUU

BHXPEBOI'0 MarHUTHOTO NoJiA"

https://m.edsoo.ru/6041UIS0OD

133

Pu3HYECKUl IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
camounaykiun" wim "Coopka 1
MOJIETH JIEKTPOMAarHUTHOTO
reseparopa"

https://m.edsoo.ru/FNW63917S

134

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOAHBIX

https://m.edsoo.ru/GAXGU69KA




135

KoJe0aHUN HUTSIHOTO U
IIPYXUHHOTO MassTHUKOB"
DU3NYECKUI TPAKTUKYM I10 TEME

"[IpeoOpazoBaHue YHEPTUHU B 1
MPY>KUHHOM MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

137

138

139

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa yepe3 MOocie10BaTeIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyUIKy ¥ pe3ucTop’ Win
"UccnenoBanue pabOThI
HCTOYHUKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3yueHue napameTpoB 1
3BYKOBOM BOJIHBI"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune nokaszaTeis
IIPEIOMJIEHUS CTEKIA" WIN
"TTonyuenue n300pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH

(hOKYCHOTO PacCTOSTHUS OT

BelecTBa (Ha IpUMepe KUTKUX 1
muH3)" nin "U3mepenue

(hOKYCHOTO PaCCTOSTHHS

paccenBaronIuX JUH3"

https://m.edsoo.ru/LNOY8MGT9

https://m.edsoo0.ru/7TER2Y2WQ

https://m.edsoo.ru/PSFJZF82U

https://m.eds00.ru/Q0Q2UZ8N9




140

141

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEPPEPEHITUH U MTOJISIPU3ALIN
cBeta"

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHUe UMITYJIbCA U
SHEPTUU PEIATUBUCTCKUX YACTHUIL
(mo ¢ororpadusmM TpeKos
3apsOKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

https://m.edsoo.ru/RIEYWY7CM

https://m.edsoo.ru/OTLRWY3PW

142

du3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue nocrostHHoM [ nanka
Ha OCHOBE HCCIIE0BAHUS
dotordpdexra" wim
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMO OT
HanpspkeHns"

https://m.edsoo.ru/Y34AXONLN

143

@uU3NYECKU IPAKTUKYM II0 TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOZOPOJAa U U3MEPEHUE
noctosiHHoM Punbepra"

https://m.edsoo.ru/SPYJEZYBO

144

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue paliOaKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
nosumerpa" ninmn "U3ydyenue
MOTJIOIIEHUS OeTa-4acTuIy
ATIOMUHUEM"

https://m.edsoo.ru/C3HISS5E4

145

@u3nYECKUil NPAKTUKYM IO TEME

https://m.edsoo.ru/PR4K00VZY
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147

148

"Habaronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN JIJISL ONIPEAEIICHUS
IT0JI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro
MOJYIIAPUS U SIPKUE 3BE3NBI" WIIN
"Habmonenus B Teneckorn JIyHbl,
IJIaHeT, TYMaHHOCTEH 1
3BE3IHBIX CKOILICHUI"

O00011IeHIE U CUCTEMATU3AIUS
3HaHu#. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYCCKOM, COIMAIbHON 1
ITUYECKOHN cdepax AesaTeTbHOCTH
yejaoBeKa

O06o011eHne U cucTeMaTU3alus
3HaHuil. Pone 1 MecTo Gpu3uKU U
ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

O06o011eHne U cucTeMaTU3aIus
3HaHuil. Pone pusnyueckoit
TeopuH B (HOPMUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYeCcKOn
KapTUHE MHpa, MECTO
¢bu3nuecKoil KapTUHBI MHUpa B
o01eM psiay COBpEMEHHBIX
€CTECTBEHHO-HAY4YHBIX

https://m.edsoo.ru/XABKPSEJ3

https://m.edsoo.ru/G145HQT3W

https://m.edsoo.ru/AOX66XKGX




149

MPEACTABICHUI O IPUPOJIE
O00011IeHIE U CUCTEMATHU3ALIS
3gagui o reMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

150

151

152

O00011IeHNE U CUCTEMATU3ALIS
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3ALU
3HaHu# 1Mo teme "Jlunamuka"
O000111eH1E U CUCTEMATHU3ALIMS

3gaHui o reMe "CraTuka
TBEpAoro Tema"

https://m.edsoo.ru/EOD18QXGW

https://m.edsoo.ru/VTQF4UOXU

https://m.edsoo.ru/ASCPSEJHX

153

O000111eH1E U CUCTEMATHU3ALIS
3HAHUHU 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

155

156

157

O00011IeHIE U CUCTEMATU3AIUS
3HaHui 1mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH T10 TeME
"TepmoauHamuka. TemnnoBbie
MaIIrHb"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUU 10 TeMe "ArperaTHble
cocrtosinus Beniectsa. ®a3oBbie
nepexoanr”

O0o001IeHNE U CHCTEMATHU3ALIHS

3HaHUH MO TeMe "DIEeKTpUIecKoe
none"

https://m.edsoo.ru/JRCSWNXDH

https://m.edsoo.ru/10P456WOS8

https://m.edsoo.ru/VOTG69RUR

https://m.edsoo.ru/76PSKZV5A
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159

160

O0001IeHrEe U cUCTEMaTU3 AU
3ganui mo reMe "TlocTosHHBII
AJEKTpUYECKUI TOK"

O0001IeHrEe B CUCTEMATH3aIUs
3HaHui 1Mo TeMe "Toku B
pa3IM4HbIX cpenax”
O0o0011IeHNE U CHCTEMATHU3ALIHS
3HaHW# 110 TeMe "MarauTHoe
nose"

https://m.edsoo.ru/86VR2HMR]J

https://m.edsoo.ru/ESIK18H3F

https://m.edsoo.ru/30X0JJYUH

161

PesepBHeIil ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

https://m.edsoo.ru/LUNKZILUR7

162

163

164

165

PesepBHeIil ypok. O000IICHHE 1
cUcTeEMaTU3alus 3HaHUH 110 TEME
"Mexanunyeckue koneoanus"

PesepBHelit ypok. O60011IeHNE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe
"JJIeKTpOMarHuTHbIE KosieOaHus"

PesepBHelit ypok. O6001IeHNE 1
CHCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHHMYeCKHE U
3J€KTPOMarHUTHHIE BOJIHBI"

PesepubIiil ypok. O6006111eHIE 1

CUCTEMATHU3AlN 3HAHUN T10 TEME
"Onruka"

https://m.edsoo.ru/3FO7TMLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/ WILMATIT6

166

PeseprubIil ypok. O600611eHIE 1
cCUcreMaru3anuda 3HAHWUH 10 TEME
"OcnoBsl CTO"

https://m.edsoo.ru/NB6V3ZB81
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168

169

170

PeszepBHbIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanu3m"

PeszepBubIil ypok. O60011IeHIE 1
cCUCTEeMaTu3alusl 3HaHUH 110 TeMe
"®u3uka aroma"

PesepBHbIil ypok. O60011IcHIE 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"®du3nuka aTOMHOTO si7Ipa U
3JIEMEHTAPHBIX YACTHUIL"

PesepBHeIi ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"DnemMeHTHI acTpodu3uKu"

https://m.edsoo.ru/3G6FI3FFN

https://m.edsoo.ru/HGF8GQ8AS

https://m.edsoo.ru/3RSUU1P8G

https://m.eds00.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPAHUIBI TPUMEHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJICIICH:
MaTepHaibHasi TOUKa, HHEPIHaJIbHas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEJIO0, UJICAIBHBIN ra3; MOJEIN CTPOCHHUS ra30B, )KUJIKOCTEN U TBEPABIX TEI,
TOYCUHBIN DJICKTPUUCCKHUI 3apsij] — IPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJAWHAMUKHM: pPABHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBM)KEHHE, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHUEe 00bEMa Tel
OpY HarpeBaHUM (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApEHHUE,
KOHJIeHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
NOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY[IE, CBA3b
MEXy apaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; dJIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE JBIDKEHHUE, UCIIONb3YsI (U3UUYECKUE BEIUYHHBIL:
KOOPJIMHATA, IIyTh, IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTb; TIpU  OINHUCAHUU
IPAaBWIBHO TPAKTOBAaTh (M3UYECKUN CMBICI HCIHOJB3YEMBIX BEJIUYMH, MX
0003HAa4YeHHs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3MUECKyIO BETUUMHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHOJNB3YS (M3MUECKHUE BEITMYMHBIL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYecKast SHEprus Xa0THUYECKOTO JBUKECHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIs JHeprusi, pabora raza, KO3(QQHUIHUEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOIUThH
(dopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh N3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA )51
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YH (I)I/ISI/I‘-ICCKI/IC BCJIMYHUHBI:



10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHLIMAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKuil CMBICI UCTIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JMAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMH BeTMYMHAMHU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PU3NIECKUE
3aKOHbl M TMPUHIMUIBL: 3aK0H BceMupHoro tsrotenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHMUsI MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUS
UMITYJIbCA, TPHHIMI  CYNEPIO3UIIMU  CHUJI, TPUHIUII  PaBHOIPABUS
WHEPIUAIBHBIX CHCTEM OTCUETa; MOJEKYIIPHO-KHHETHUYECKYIO TEOPHIO
CTPOCHHUS BEILECTBA, Ta30BbIC€ 3aKOHBI, CBS3b CpPEJHEH KHHETUYECKOU
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypowu,
MEpPBbIi 3aKOH TEPMOJIMHAMUKHU; 3aKOH COXPAHEHUSI DBJIEKTPUUYECKOIrO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh  yCJIOBUS UX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopmynupoBarh npodieMy (3a1ady) U TUIIOTE3y YY4EOHOrO SKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 IMPEIJI0KEHHOTO 000pYyI0BaHUS, TIPOBOJUTE OIIBIT
U GOPMYJIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MepeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUS U HCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (PU3UYECKHUMH  BEIMYHMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3ylbTaThl  MOMYyYEHHOM  3aBUCUMOCTHU
bu3NYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCIeI0BaHUs

CobmtoiaTh mpaBmiia 6€30MacHOro TpyAa MNPy MPOBEIECHUU UCCIETOBAHHHN B
pamMkKax  y4eOHOTrO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTH C MCIOIb30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHHMS

Pemats pacué€rHble 3aaud C SBHO 3aJaHHON (U3WYECKOW MOEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJIEINb, BBIACIATh (PU3UUECKUE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAYCHUS (PU3MUECKOU BEITMYHUHBI

Pemate Ka4C€CTBCHHBIC 3aga4u: BBICTPAanBATb JJOTHYCCKH
HCIIPOTUBOPCUUBYIO IICIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOfI Ha H3Y4YCHHBIC



3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBath  Hpu  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOHMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIPETAllUM U TIPEACTABICHUS Y4YyeOHOM U HAy4yHO-NIONYJSpPHOU
uHPOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBAThH MOJTy4aeMyro HH(pOpMAIUio

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€301ACHOCTH TIPH  OOpallleHHH C MpUuOOpaMH |
TEXHUYECKUMHU YCTPOMCTBaMU, IUISI COXPAHEHUS 3J0POBBS M COOJIOJICHUS
HOPM 5KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIbI, PAMOHATIBHO PACIPEACTATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBATHO
OLICHUBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KITACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOM MPOrPaMMBbI CpeIHEro 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

YuuThiBaTh TpaHUILIBl MPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOJEIIEH:
TOYEYHBIN JJIEKTPUYECKUHN 3apsj, sJepHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPU pelIeHNH (PU3NIECKUX 3a]a4

11.3

PacnioznaBate (usznueckue sBieHus (IpoIecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB 9JICKTPOJMHAMUKMA M KBAaHTOBOH (DM3MKHU: 3JEKTpUYecKas
POBOUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE EHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3apsn,
AIIEKTPOMarHUTHBIE KoJIeOaHus u BOJIHBI, NpSIMOJIMHEHHOE
pacnpoCTpaHEHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHIHs,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUYECCKUN
addekt (PporodddexT), cBeTOBOE AaBICHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtomMa  BOJOPOJAa,  ©CTECTBEHHas M HMCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb Ppa3IMYHBIX Cpel) U
AIIEKTPOMAarHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: AJICKTPUICCKUI 3apsif], CHJIa TOKA, SJEKTPHUUECKOE HANPsKEHUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WUHIYKTHBHOCTh KATYIIKH, SHEPTHs SJICKTPUUYECKOTO ¥ MAarHUTHOTO ITOJICH,
NEpUOJl U YacToTa KOJICOAaHWH B KoyieOaTeIbHOM KOHTYpE, 3aps U CHIla
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOssHHE U ONTHYeCKas Cujia JIMH3bI, [PU ONUCAHHUH
MMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIOJIb3YCMbBIX BCIIMYHUH, HUX
0003HAUCHHSI W EIUHMIIbI, YKa3blBaTh (hOPMYJBI, CBA3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUNHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOIb3YS
bu3nYecKrue BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IOoJIypacrajia,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHWUU MPABUIBLHO TPAKTOBAThH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYJIBI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU, BBIUYUCIISITH 3HAU€HUE (PU3NYECKOM BETUYMHBI

11.6

11.7

11.8

AHanm3upoBath (HU3NYECKHUE MPOLECCH U SIBIICHUS, HCIIONB3Ys (PH3NUECKUe
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIENO0BAaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
IIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, YPAaBHEHUE
OiHmretHa an8  QoTorddexTa, 3aKOH COXpAaHEHHsS DHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacnaja; IpU 3TOM pa3iavyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXEHHWE M ycjaoBHs  (TpaHMIbI,  oO01acTH)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MArHUTHOTO  TOJIsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

Ctpouth U OMUCHIBaTH H300pakeHHE, CO37aBacMoOe IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMpoNHeCcCOB C UCIIOJB30BAHUEM ITPAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmynupoBath IpobieMy (3a1ady) U THIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, MPOBOJIUTE OIMBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcyiecTBIsITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIB30BAaHUEM
OPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJIYYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TpaUKOB, AETATh BHIBOABI 110 pPe3yJIbTaTaM HUCCIIeI0BAHMS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a IPH MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )41
71ab0paToOpHOTO 00OPYIOBAHUS

Pemate pacuérHble 3aauM C SIBHO 3aJaHHON (DU3UYECKON MOJIEIBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1auu BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3NUECKHE BEITUYHHBI
U QopMynbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITMUHHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha H3Y4YCHHBIC
3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM M TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYJISPHOU
uH(pOpMallMK, TONYYEHHON W3 pa3jIMYHbIX HCTOYHHKOB; KPUTUYECKU
AHATM3UPOBATH MOTYyIaeMYI0 HH()OPMAIIHIO

OOBSCHATh TPUHIMUIBI JIEWCTBHS MAIIWH, NPHOOPOB M TEXHHYECKHUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBonnTh MpUMeEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUA MO (PU3HUKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIMOJHEHHEM pA3TUYHBIX COIMATIBHBIX PpOIIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAlMOHAIBHO PACIIPEACIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTb B HCECTAHJAAPTHBIX CHUTYyallMAX, aJACKBATHO
OLCHMBATh BKJIaJ KaXJ0ro W3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonaml
MO3HAHU OKpYKarouero mupa. Poib skcriepumenTa
U TEOpUM B IIpoOlLleCC€ TMO3HAHUA IPHUPOABIL.
DKCHepuMEHT B (pU3HKE

1.2

MonenupoBanue ¢u3uueckux  SABICHUH |
nporieccoB. Haywnple rumote3sl. Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porp m wmecro ¢usuku B QopMUpOBaHUH
COBPEMEHHOW  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH IEeSITeNbHOCTH JIIOeH

MEXAHUKA

2.1.1

KMHEMATHUKA

Mexanuyeckoe  aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpedHsisi CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HAa OCH CHCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeIeHuN U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku  3aBUCHMOCTH  KOOpPAMHAT,
CKOpPOCTH, YCKOPEHMS, INYyTH W IepeMelleHUs
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.1.5

2.1.6

CBobomHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHOKCHHE. PaBHoMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTENbHOE YCKOPEHUE

TexHuueckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaAaIn

[Ipaktuueckue paboTel. M3mepenne MrHOBEHHOU
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY



2.2

2.3

IIyTSIMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJIeIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
IIapUKa B BSI3KOW KHIKOCTU. V3ydeHne ABHIKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

222

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3uiuuy Cuil

223

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJOTO Telia

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpAaIllCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEJa B
nCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAKJIOHHOM IJIOCKOCTH TMOJ ACHCTBHEM
HECKOJBKUX CHil. MccnenoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaedhopMupyeMoit
NpYXUHE W PE3UHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX ToueK. IMIybC cuibl U U3MEHEHUe
UMITyJIbCa Tea

3akoH coxpaHenust umiyiasca B MMCO. PeaktuBHoe
JBUKECHHE

Pa6Gora cunel



234

MOoOIIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONM TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorennmanpHas 3Heprus. [loTeHManpHas >HEPrus
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3eman

HOTCHHI/I&HBHHC N HCIIOTCHUMWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEPIrun CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUIA MEXaHUYeCKOH OHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. M3yueHue cBA3M CKOpOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETHYECKON Teopuu. BpoyHOBCKOE JBUIKEHHE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBHS
YacTHI] BEUIECTBA
Mopenu cTpoeHus Ta30B, XUIKOCTEH M TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. lllkana remneparyp Llenbcus
Monens upeanpHOoro rasza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HJI€ATbHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruu  TEIJIOBOTO  JABWIKEHUS
yactull raza. [llkana temnepatyp KenbBuna

317 VpaBuenue Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLieccsl B HAEAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,



u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cHUcTeEMA. BuyTtpennss
SHEPTUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorel U pabota. BHyTpeHHss
SHEPrusl OJJHOATOMHOIO UEabHOTO rasa

323

Bunsr TEIUIONEePEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VYnenpHass  TEIUIOEMKOCTb  BeliecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['paduueckast uHTEpIIpETaIys pabOTHI ra3a

3.2.5

Tenmosnie MAaIlIUHBI. [TpunIUIIBI JNIEUCTBUS
TeIyIoBbIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nerctBus (nanee — KI1J1) termmoBoit Mamuubl. [ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpupoAe. TeloBble JBUTATEINH.
DKOJIOTHYECKUE TTPOOTIEMBbI TEIIJIOIHEPTETHKH

TexHHuecKue yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

332

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHI/Ie n
KUIEHUEe. YIenbHas TeIlIoTa nap006pa30BaHH;1.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3JIyXa.
Haceiennsiii nmap

3.33

334

TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTayioB. Kuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauim3anus. VYaenpHas TEIIoTa



riaBieHus. Cydomumanus

3.35 VYpaBHeHHE TEIIOBOTO OagaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Tpaktuyeckue paboTel. M3mepeHue BIIAXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anusl Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsaaoB. 3akon Kynona
DnexTpuueckoe noJie. HarmnpsoxénnocTs
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepnosuuuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabota CUII AIEKTPOCTATUUECKOTO TOJISL.
o IMTorenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKU B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM nore. Jusnekrpuyeckas
MIPOHUIIAEMOCTD
OnextpoéMkocTs. KoHaeHcartop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrusl 3apsKEHHOTO
KOH/JIEHCATOpa
Texauueckue YCTpOMCTBA: AJIEKTPOCKOII,
419 AIIEKTPOMETP, ANEKTPOCTaTUUECKAs 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 IIpakTrnueckue paboTHL. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 ITocTosIHHBIM TOK
4.2.2 Hanpspokenue. 3akon Oma u1st ydacTka nenu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, napalIeNIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOIHUKORB

4.2.5

4.2.6

PabGoTta »nextpuyeckoro Toka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYECKOI'O TOKa

4.2.7

anekTpojBkymas cwia (manee — OJC) wm
BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKA.
3akoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMpIkaHue

4.2.8

429

4.2.10

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS  METaUIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh
OJeKTpuueckuid TOK B  Bakyyme. (CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass W IpPUMECHas

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

DJneKTpuyeckuil TOK B ra3zax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psn. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHuueCcKue yCTpONCTBa: amMIIEpMETpP, BOJIBTMETP,
peocraT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEBaTEIIbHbIE
npudopsl, JIEKTPOOCBETUTENbHbBIE  NPHOOPHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH JHOI,
TEPMUCTOPbI u (bOoTOpE3UCTOPHI,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTuyeckue paboThl. HM3ydeHue CcMeIaHHOTro
COEZIMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucTrouHMKAa TOKa U €ro
BHYTPEHHETO COIPOTHUBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KUIACC

Kon Koanposepsiemoro

pasaejia 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

4 SJIEKTPOJUHAMUKA
13 MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA UHAYKIWA
' 43.1 ITocTossHHEIE MAarHHUTBHI. BzaumoerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW WHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM MarHUTHOU

4.32 uHIyKIud. KapTuHa JTHHWI MAarHATHOM MHIYKIMN
I10JIs1 IOCTOSIHHBIX MarHUTOB
MarnuTtHoe moJie mpoBOJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO HPSIMOTO TMPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KAaTYIIKH C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
IIPOBOJHUKOB C TOKOM
434 Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE
Cuna JlopeHua, €€ MOAyJdb U HaIpaBJICHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBieHME 31EKTPOMAarHUTHON UHTYKIIUU
437 [ToTok BeKTOpa MarHUTHOW MHIYKLIIUU
4338 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
e uHayknuu Papajest
Buxpeoe snexrpuueckoe none. 3C uHayKIINHN B
4.3.9 IIPOBOJAHMKE, JABWKYIIEMCS IOCTYyHaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. SIBNenue camounaykuuu. D/C
o CaMOMHIYKIIUU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUuecKue ycTponCcTBa: IMOCTOSHHBIE MarHUTHI,
4.3.14 AIIEKTPOMATHUTHI, JIEKTPOJBUTATENb, YCKOPUTEIN
AIIEMEHTApHBIX YaCTHIl, UHAYKIIMOHHAS MeUb
[TpakTuyeckue pabGoThl. I3ydeHne MarHUTHOTO
I0JIs KaTyIIKu ¢ TokoM. MccnenoBanue nencTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBJICHUS 3JIEKTPOMArHUTHON
WHIYKITAW

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBoOOIHBIE KOJIEOaHMUS.
51 5.1.1 ['apmonmnueckue koinebanus. Ilepuon, wacroTa,
' aMIIuTya v (haza KoneOaHuit
5.1.2 IIpy>xvHHBINA MasgsTHUK. MaTeMaTU4eCKUN MassTHUK
5.13 VYpaBHeHue rapMOHHYECKHUX Koje0aHuil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC
K0JIe0aTeJIbHOTO JABWXKCHU A

IIpeBpamieHue dSHepruv IpU TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUUH

>-1.4 UCXOJHOM BEJIMYMHBI C aMIUTUTYIaMH KoJjicOaHmi
€€ CKOPOCTU U YCKOPEHMUS
KonebaTenpHbIii KOHTYP. CBoOopanbIe
AIIEKTPOMArHUTHBIE KOJNe0aHHA B  HJCATBHOM
5.1.5 KoJIe0AaTeIbHOM ~ KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMU u AIIEKTPOMarHUTHBIMU
konebanusamu. @opmyna Tomcona
516 3aKOH COXpaHEHHUs DHEPrUM B  MJCAIbHOM
o KOJIcOATETLHOM KOHTYpPE
BreinyxncHHbBIE MEXaHUYECKHE KoJIeOaHusl.
5.1.7 Pe3onanc. Pe3onancHass kpuBas. BbBIHYXIEHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
519 Mo1HOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE U
o JeACTBYIONIEE 3HAYEHHUE CHIIBI TOKA U HAMPSKEHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaua u
norpedieHue INEKTPUYECKON SHEPIHUH.
5.1.10 DKOJIOTMYECKHE  PUCKM  IIPU  IPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. Kynerypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUI 3BOHOK, IMHUM 2JIEKTpOIEepe1ad
IIpakTHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
5.1.12 HUTH OT JUIMHBI HUTM W Maccel TIpy3a.

HccrnenoBanne nEepeMEHHOr0 TOKa B LENHU U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIK{ U PE3UCTOPA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuveckue BOJTHBI, yCIIOBUS

501 pacrpoCTpaHEeHHS. [Tepuog. CkopocTb

o pacrpocTpaHeHus W JUIMHA BOJIHLL [lonepeynsie u
TPOJIOJIbHBIC BOJTHBI

590 WNuTtepdepenus u TG paKIus
o MEXaHUYIECKUX BOJH

523 3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTa



toHa. TemOp 3ByKa

524

525

5.2.6

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS H3JIy4CHHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3auMMmHas opuUeHTanus
BeKTOpOB E, B 1 v B 271€KTpOMarHuTHON BOJIHE B
BaKyyMe

CBoiICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE,
MIPEJIOMJIEHUE, MOJISIpU3aLus, nudpaxius,
uHTepdepeniys. CKOPOCTh  3IIEKTPOMArHUTHBIX
BOJIH

[IIxama »aeKTpOMarHUTHBIX BOJH. [IpuMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI paauocBszu u TEJIEBUACHUSL.
Panuonokamnus. DIEKTPOMarHUTHOE 3arps3HEHUE
OKPYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTpONCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JMArHOCTUKA B
TEXHUKE W MEIMIMHE, pPanap, paauolpUEMHUK,
TEJIEeBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

OIITUKA

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBera

532

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
[TocTpoenne n300pa’keHHiA B TUIOCKOM 3epKajie

533

5.34

[Tpenomnenue cBera. 3aKOHBI IPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHYTPCHHEC OTpPAXKCHUC. HpeneanHﬁ
YT'OJI IMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

5.3.8

5.39

Hucnepcus cBeta. CioXHBIN cOcTaB O€JIOro CBETa.

[BeT

CoOuparomue M paccerBarollye JUH3bL. ToHKas
nuH3a. POKYCHOE pacCTOsSHUE U ONTHYECKask CUia
ToHKOM muH3bl. [locTpoeHue wu300paxkeHUl B
coOuparoIux U pacceuBarolux JuH3ax. Popmyina
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMO€e JTHH30M

Hp CACIIbI MNPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKH

Wntepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIIOACHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UICTOUHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.



VYcrnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJCHUH  MOHOXPOMAaTHMYECKOrO  CBETa  Ha
JU(PPAaKLUOHHYIO PEIIETKY

5.3.10 [Tonspuzanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MPOEKIIMOHHBIN amnmapar,
MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHasl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[IpakTuueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. HaOmronenue mucriepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. [locTynaTsl TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DWHIITEITHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
’ 3aMme]yIeHHe BpEMEHHU U COKpAaILlEHUE JTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI

CBsi3b  MacChl C DHEPrUedl ©  HUMITYJIbCOM
6.4 CBOOOJHON YacTULbl. DHEPIUs MOKOsI CBOOOJIHOM
JaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonsl. ®opmyna Ilnanka cBgA3M dHEpruu
7.1.1 ¢oToHAa € €ro 4acToTOM. DHEpruss U HMITYJIbC
¢doroHa
OtkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThH
A.T'. CtoneroBa. 3akoHbl (hoTOdIPdeKTa

VpaBHenue OifHmTeiiHa s QoToaddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

Texanueckue YCTpOMCTBA: (dhoTodEeMeHT,
dboTomaTuuK, CoOTHEUHast 0aTapesi, CBETOIHO]T

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopnaa o
7.2.1 WCCIIEIOBAHUIO CTpoeHus aToma. [Inmanerapuas
MoJeJb aToMa

7.2.2 [Toctrynatet bopa. N3nydeHwe © MOrJIOMICHUE




(GOTOHOB TIpU TMEpexo/ie aToMa C OJHOTO YPOBHS
sHepruuM Ha npyrou. Buaer cnektpoB. Cnektp
YpOBHEHN HEPrUU aToOMa BOAOPOIa

7.2.3

BosiHoBBIE CcBOMcTBa yactuil. BonHbl ne bporns.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpHUCTAILIaX

7.2.4

7.2.5

CHoOHTaHHOE W BBIHYXJCHHOE  H3JIyYCHHE.
YCTpoHCTBO U IPUHIIKIT PAOOTHI Jiazepa

TexHuueckrne yCTpOMCTBA: CIEKTPAJbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaToro CIeKTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
[0  ONPEACNCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnydenusi. CBoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paquoakTHBHOCTH Ha YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHa M HeWTpoHa. HyknoHHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsa
saapa. MaccoBoe unciio sjapa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIA W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
pPaInoaKTUBHOTO pacraia

DHeprus CBsA3M HYKJIOHOB B sape. SIIepHbIC CHIIBL.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenve u CUHTE3 sEp

Snepusiii  peakrop. TepMOsIepHBIM  CHUHTES.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTEeTUKU

aﬂeMeHTapHLIe HYaCTHUIIBI. OTKpLITI/Ie MMO3UTpPOHA.
cDyHI[ElMeHTaJ'IIJHI:.Ie B3aUMOICHUCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunscona, siaepHblif peakTop, aToMHas 6omba

7.3.10

[Tpaktuyeckue pabotTel. MccnenoBanue TpekoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHOr0 HeOa. Co3Besnmus, sipkue 3BE3NBI,
IJIAHETHI, UX BUIUMOC IBUKCHUC




8.2

Conneunas cucrema. IlnaHeTsl 3eMHOI TpyIIBIL.
[ImaHeThI-TUTaHTBl U UX CIYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa um armocdepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paaunyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlparpaMmMa «CreKTpaabHbIN KIacc —
CBETUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTEY IS 3BE3 ] IJ1aBHOM
IOCJICIOBATCIIBHOCTH

Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE
MIPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUN
CoJHia ¥ 3B€31. DTallbl JKU3HU 3BE3]

8.7

8.8

Mneunslii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["aakTuku, pacnpenencHue 3B€37, raza
n neum. Ilonoxkenune u nwxenue CosHna B
[Nanaktuke. Ilnockas u chepuyeckas MoJCUCTEMBI
INaytakTuku

Tunbl ranakTuk. PaguoralakTUKd W KBa3apsbl.
YeEpHble IBIPHI B Spax TalaKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer BeenenHol». PenukroBoe nsinydeHue

8.10

MacuirabHas CTPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0OIIEMbI
aCTPOHOMHUH




IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH X HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMPpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOW (DM3HWKHU I aHamW3a U OOBICHCHHS
SIBJICHU MUKPOMHpPA, MaKpOMHpa W MEraMupa, pa3inyaTh YCIOBHS
3 (rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHHYEHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHON (M3MUYECKON MOJAENbI0: HA OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, AaHAJIU3UPOBATh peE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETpaIuu
6 3HAHUMW M3 JPYTUX NPEeIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUA



Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3MKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HUCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3YSd (HU3UUECKHE TEOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  UCIOJb30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o paloOHAIIbBHOM
[PUPOJIONOIB30BaHUM, A  TakKe  Pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3MTUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIue
(U3NYECKOTO  COJACpXAaHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN3a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BSACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JABUKECHHS

HEOECHBIX TEJI, DBOIOLUHY 3BE€311 M Beenennon




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IO ®PU3UKE

Kon Kon
pasjaena/re JjiIeMe
MBI HTAa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

Mexanndeckoe JABHKCHHC. OTHOCUTENILHOCTh MEXaHHMYECKOTO

nBrmkenna. Cucrema orcyéra

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

_—y

— @l =
=7'=(v,.u,.0, ).

-t

U, =—L =x,. aHaIOIMYHO v, =Y/, U.=Z/
=0

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

Brruncnenue nepemenieHus U NyTd MaTepuaibHON TOYKU IPU
NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCH X O IpaduKy

3aBHCHMOCTH Vx(t)




- . AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

xX(t) = xg + Vpyt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.1.5
Uy (t) — vg, = const
PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE:
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpu QBIDKEHIIN B OHOM HaIpaBIeHHIH IIyTh S =1 2
CBoboaHoe nageHue. Y ckopeHrne cBOOOTHOTO MaieHus.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBu>keHue Tena, OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

Kpuonuneiinoe nsuxkenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOUKHU:

v = wR

1.1.8 [Ipyu paBHOMEPHOM JABUKEHUU TOUKHU 10 OKPYKHOCTH
21 2
w=—=2mv
T
. LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKH:
v? 5
aye = ? = w“R
. [lomHOE yCKOpeHHe MaTepuaIbHOU TOYKU
119 Teépnoe Teno. [locTynarensHoe U BpallaTelIbHOE IBUKEHNE
TBEPAOIO Tena
1.2 JANHAMUKA
121 WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.
[IpuHiun otHOCUTENBHOCTH ["anumnes
Macca tena. IInoTHOCTE BellecTBa:
m
1.2.2 ==
P=y
Cuna. [TpuHIIUT CyNepro3ULIMK CUJT:
1.2.3 ? > N

FpaBHOAeﬁCTB =F +F+..




1.2.4

1.2.5

1.2.6

Bropoii 3akon HetoTona: st matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt

npu

F = const

-—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpPpHUAJIbHBIX TOYCK!

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHUJIBI MNPUTSIKCHUA MCKIAY

TOUYEYHBIMU MacCaMU PaBHBI
mim;

F=6—p

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI
TS’KECTU OT BBICOTHI h Ha/Jl MOBEPXHOCTHIO MJIAHETHI PAJANYCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIbKEHUS:

FTp = uN

Cwuita TpeHust TTOKOSI:



Koadduument tpenuns

[aBiienue:
in
1.2.9 =
P=%
1.3 CTATHUKA
L
F
MOMEHT CuIIbl OTHOCUTEIBHO OCH BPALICHMUS:
1.3.1
[M| = Fl, rae | — mie4o cuisl
F
OTHOCUTENIbHO  OcH,  mIpoxojsmed  uepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
IlenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOYEK:
myr, + myry+...
rL[.M. =
m; + my+...
1.3.2
B ogHOpOgHOM MOJIE TAKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon [Tackains
JlaBiienue B )uIKoCTH, Tokosmeics B MCO:

p =Dpo+pgh

3akoH Apxumena:

>
>

FApx = —Byurrecn




€CJIM TEJIO U KUAKOCTh mokoaTcs B MCO, To

F, Apx — pg VBbITeCH

Ycnosue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynbsc MaTepuabHOM TOUKHU:

p =mv

NMmnynec cuctemsl Tei:

- - -

p=p +tp2t..

3aKOH M3MECHCHUS U COXpPAaHCHUSA UMITYJIbCA:

B UCO

Ap = A(pl + D2 +.. ) = FlBHe].LIHAt + FZBHELHHAt+' .

B CO , ecitm
Ap = A(p1 +po+...) =0

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHUE

F
ﬁi;i{

Pabora cuibl Ha MajTloM MNEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTD CHUJIBI:

€CJIK 3a BpEM4

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

Ad
P=— =F-v-coso
ﬂf Ar—

Kunernueckast sHeprust MaTepruagbHON TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0H U3MEHEHUS KHHETHYECKOH OHCPIrur CUCTCMbI

MatepuanbHbX Touek: B MCO AEkun = A1 + A2 + ...

ITorennmanpHas OHCPI'UA:

JJIA ITIOTCHIIUAJIBHBIX CHUJI

A12 = ElrmTeHu - E2n0TeHu_= AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTHUA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKCECTHU !

En()TeHu =mg h

[ToTennmansHas sHEPTUs ynpyro n1e(opMupoBaHHOTO Tela:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHHUS U COXPAHECHHSI MEXaHUYECKON YHEPTUU:
Enex = B + Emmm-.
B IICO AE,ex = Agcex HEMIOTRHIL CEIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0



1.5

MEXAHWYECKUE KOJIEFAHUMA 1 BOJIHBI

1.5.1

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepUalbHOU TOYKH.
Ammntyna u dasza konedanuii. Kunemarndeckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEIIEHHE U3 PABHOBECHSI.

JInHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, 4YTO
E, = —kx.

DHEPreTUYECKOe ONMMCAHKUE (3aKOH COXPAHCHUSI MEXaHUYECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIUIUTYAbL KoJIeOaHU I CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTyJIaMU KOJieOaHUH €€ CKOPOCTH U YyCKOPEHHUS:

Upe =04, @ =04

[Tepron u yacToTa KoneOaHMii:

Hepnoz[ MaJbIX CBO60,[[HBIX KOJICOAHMH MaTeMaTHYEeCKOIO

MasTHHKA:

T=ZIJI
g

[lepron cBOOOIHBIX KOeOaHUM NPYKUHHOTO MasiTHUKA!

m
T =2m |—

k



1.5.3 Brinyxaennsie koneOanus. Pezonanc. Pesonanchas kpusast
[Tonepeunsie u IPOAOJIbHBIE BOJIHBI. CxopocTb
pacnpocTpaHeHUs U JIJTMHA BOJIHBIL:

A=vT = v

1.5.4 v
HNutepdepennus u qudpakius BOJIH

1.5.5 3ByK. CKOpPOCTb 3ByKa

2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mopenn cTpoeHMs ra3oB, KUAKOCTEHM W TBEpABIX Ten. IlycTh
TepMOAMHAMHUECKass cucrema (temo) coctoutr u3 N
OJIMHAKOBBIX MOJIeKYJl. Toraa KoJM4ecTBO BEIIECTBA
N m
CTN T w
2.1.1
rae
Ny
— 4rciio ABOTaJIpo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAsi Macca BeIlecTBa

2.1.2 TernnoBoe IBUKEHUE AaTOMOB U MOJIEKYJT BEIIECTBA

2.1.3 BzanMmoneiicTBue UacTHIl BelllecTBa

2.14 Huddysus. BpoyHoBckoe ABMKEHNE

2.1.5 Monens uneansHoro rasa 8 MKT
CBsi3b MEXly IABICHUEM M CPEIHEN KMHETHYECKON 3Heprueit
MOCTYNATENbHOTO TEIJIOBOIO JBUKEHHSI MOJIEKYJ UAECaIbHOTO
raza (ocHoBHoe ypaBHeHUE MKT):

= 2 (mp*) 2 —
216 P=gmdw =g Ty T3 e

rae m0 — macca OTHOM MOJIEKYJIBI,

Tl=?



- KOHLICHTPALUS MOJIEKYJ

2.1.7 AoGcomoTHas Temmieparypa: T =t +273K
CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUYECKON dHEepruen
MMOCTYHATCJIbHOI'O TCIIJIOBOI'O ABWIKCHUS €0 MOJICKYJI:
{ 2
2.1.8 P R Y
oL 2 2
2.19 VYpasuenue p = nkT
MO,I[GJ'IB HACaJIbHOI'0O rasa B TCpMOJUHAMUKCE:
| Vpasrerre MerreTeesa — Kaneipona
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH
VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeHI)
3AIINCI ):
m RT
oV ="RT =vRT =NkT, p=P"2
2.1.10 H H
BripakeH1le 1114 BHYTpeHHell 3Hepri 0JHOATOMHOIO
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
-3 3 Im 3
U==-VRT =—NkT ==—RT =v¢ , T==pV
2 2 2 2
3akoH Z[aJ'ILTOHa AJId JaBJICHUS CMCCH PA3PCIKCHHBIX I'a30B:
2.1.11 p=ps+Dr+..
H3omporieccbl B pa3peKE€HHOM ra3e ¢ MOCTOSHHBIM YHCIOM
21.12 MOJICKYII N (C IIOCTOSAHHBIM KOJIMYECTBOM BEIICCTBA V):

m3orepMma (T = const): pV = const

uzoxopa (V = const):




p
== t
T cons

n3obapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonpoueccos Ha pV-, pT-u VT-
JarpaMMax.

OO0BEeIMHEHHBIH Ta30BbIA 3aK0H:

pvV ;
T = cons

JJI1 IIOCTOSIHHOI'O KOJIMYCCTBA BCILICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBenHnas

3aBUCUMOCTD IINIOTHOCTU W JAaBJICHHA HACBIMICHHOI'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT O00BEMa HACBIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTHOCUTENbHAS BIAXKHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[l'[apa (T) pHaCbILLll'[apa (T)
5115 MN3MeHeHne arperatHbIX COCTOSIHMU BEIIECTBA: HCIAPEHUE U
o KOH/JIEHCALIUsl, KUTIEHUE KUJIKOCTH
5116 W3meHeHne arperaTHbIX COCTOSSHUU BEIIECTBA: IUIABICHHE U
o KpUCTAJLTU3ALIHS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aaxX
2.2 TEPMOINHAMUKA
2.2.1 TernmoBoe paBHOBECHE U TEeMIIEpaTypa
222 BnyTtpennss sneprus
Tenmonepenaua kak cnocod M3MEHEHUs] BHYTPEHHEH YHEPTUH
223 0e3 comepmieHust paboThl. KOHBEKIHSA, TEIIOMPOBOIHOCTb,
W3IIy4eHUe
2.2.4 KonuuecTBO TEMIOTHI.




VY eapHas TEIOEMKOCTh BEIIECTBA C:
Q = cmAT

225

22.6

227

VY nenpHas Temiora napoodbpazoanus L: Q = Lm.
VY aenbHas TEII0Ta IIaBiacHus A: Q = Am.

VY aenbHas TEmoTa cropaHus TorwuBa q: Q = gm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:

A =pAV

Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamme

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy + A1z = (Uz — Uy) + Aq,

Annabara:
Q12 =0= Ay, = (U — Uy) =AUy,

2.2.8

229

2.2.10

2.2.11

Bropoii 3akon TepMoanHamuku. HeoOpatumele nmporiecchbl

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/IC TEILIOBOro OallaHca:

Ql+Q2+Q3+:0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.1.1

OnexTpuzanus Teld U €€ MPOsBIEHUSA. DJIEKTPUUECKUN 3apsi.

JBa Buma 3apsga. OJEMEHTApHBIM AJIEKTPUYECKUM 3apsj.

3aKkoH COXPAHCHUSA SJICKTPUUICCKOI'O 3apdaaa

B3aumogeiictBue 3apsnoB. Toueunsie 3apsiibl. 3akoH Kyona:

B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPOHUIACMOCTBIO

'

F:k|{?1|-|?: _ 1 _|'f.ii'1|'1
&r- 4meg, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsabl

QJICKTPHYCCKUC

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

N F

qnpoGHbIﬁ

ITone ToueuHoro 3apsjia:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HANPsHKEHHOCTH ATUX MOJIEH

IloTeH1IMaIbHOCTD SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHoCTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
Az = q(p1 — P2) = —qAp = qU.

IloTenumnanpHas OHEPTU: 3apsaa B 3JICKTPOCTATUYCCKOM II0JIC:

W =q¢



IToTennman OJICKTPOCTATUYCCKOI'O I1OJIA:

¢_ﬂ
T q

CBs13b HaHpﬁ)KéHHOCTI/I moJiA U PasHOCTU TMOTCHLUUAJIOB JJIA

OJIHOPOJHOTIO 3JeKTpocTarndeckoro noJs: U = Ed

[IpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MOJICH:

E :E1+E2+...,¢ :¢1+¢2+.--

[IpoBOIHUKY B 3JE€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOJHHUKA
Et=0

,» BHYTPHU U HAa TIOBECPXHOCTHU MTPOBOAHUKA P = const

JIMBIIeKTPUKHY B AJIEKTPOCTaTUYECKOM ToJie. [luanekTpuueckas

IIPpOHUIOACMOCTDh BCIICCTBA €

Kongencarop. DneKkTpoéMKOCTh KOHIEHCATOPA:

DNeKTpoEMKOCTh TIOCKOTO KOHJICHCATopa:

£gyS

d

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapann_Cl+CZ+-"

IlocnenoBarenbHOE COEIUHEHUE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Uit Uz @y =Gz = — =t e
nocu




DHeprus 3apsKEHHOr0 KOHEHCaTopa:
qu CU? ¢*

3.1.11 W= ==

3AKOHBI ITIOCTOAHHOI'O TOKA

Cwuia Toka:
7=2q
3.2.1 Aty 0

ITocTosuuemi TOK: I = const

Jns mocrosiHHOrO TOKA q = It

Ycaopus CYHICCTBOBAHUA BJICKTPUUICCKOT'O TOKA.

322
Hanpsixxenune U u O/IC E
3akoH OMa aJid y4acTKa LeMu:
323 I v
. . - R
DneKTpruyeckoe CONPOTUBIICHUE. 3aBUCUMOCTh
COINPOTHUBIIEHUSI OJHOPOJHOTO IMPOBOAHMKA OT €ro JJIMHBI U
324 Ce4eHHMs. Y IeJIbHOE CONPOTUBIIEHUE BELIECTRA.
R l
Ucrounuku Toka. JIC uctouHnka TokKa:
ACTO OHHHXCHUJT
E = _CropoHHmxcur
3.2.5 q
BuyTpeHHee conpoTuBieHUE HCTOYHHUKA TOKA
3akoH OMa JuIst OJHOM (3aMKHYTOI) anekTpuyecko nenu: E
= IR + Ir, oTkyzna
3.2.6 » TR




3.2.7

3.2.8

329

3.2.10

HapannenLHoe COCINMHCHHUEC ITPOBOJHUKOB:

I=11+12+...,U01=02=...,

1 1 4 1 4
Rnapann Rl RZ

HOCJ’IGI[OB&TGJ'IBHOG COCAMHEHUEC ITPOBOAHUKOB:
U=U1+02+..,11=12=..,
RHOCJI - Rl + R2+ .

Pabota anekTpuueckoro Toka: A = IULt.
3akon Jxxoynsa — Jlenma:
Q =1I°Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

AA R
P=— =1L
AT {50
TernmoBast MOIIHOCTB, BBIACISIEMAs HA PE3UCTOPE:
. U
P=PR=—=IU
R
MomHoCTh UICTOYHHKA TOKA!
AA
©T. CHIT _
B, = =EI
At

CBO60IIHLIC HOCUTCIIN QJICKTPUYICCKUX 3apsaa0B B
IIPOBOAHHKAX. Mexaanu3Mbl IIPOBOANMOCTHU TB ép)ILIX

MCTAJUIOB, pPaCTBOPOB H pacCilylaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBonuuku. I[101ynIpOBOXHUKOBBIN 11O

33 MAT'HUTHOE IIOJIE
MexaHn4eckoe B3aMMOJSHCTBHE MAarHUTOB. MarHuTHOE 10Je.
Bexkrop maramuTHOM uHAYKIuU. [IpuHIUN Cynepno3uuuu
MarduTHBIX TTOJICH:
331 B =By + By+...
Jluann wHAYKOMM MarHUTHOTO 1nons. KaptuHa nuHMM
UHIYKIUU MardHuTHOTO TOJIS II0JIOCOBOTO u
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrena. MarHuTHOE I10JI€ MPOBOJHUKA C TOKOM.
330 Kapruna nuHMII WHIYKOMM MAarHATHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA,
KaTyLIKH C TOKOM
Cuna Amrnepa, e€ HanpaBJIEeHHUE U BEIUYMHA:
F, = IBlsina
3.3.3 ,rzae o — yroj MexAy HalpapJIE€HUEM ITPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUNHA:
Fnop =l q | vBsina
I7I€ 0L — YIoJl MeXAY BEKTOpaMHU
v
3.34
B
. JIBW>KeHHME 3apsHKEHHOM YacTHIBI B OJHOPOAHOM MarHHUTHOM
mnose
34 OJIEKTPOMATHUTHAA NHAYKIA
[ToTok BekTOpa MarHUTHON MHAYKIIMH:
34.1 ® = B,S = BScosa




342

SABnenue anexkrpomMarnutHON HAYKIMU. IC nnaykuu

343

3aKoH 31eKTpoMaruuTHol nuaykuu dapanes:

AD
E :—E :—t:I:lir
Af—i0

34.4

O/1C uHAYKIMU B IPSIMOM IIPOBOJAHMKE JJIUHOM |,

ABUIXKYHIEMCSL CO CKOPOCTBIO

(vLiD
B OJTHOPOJHOM MAarHMTHOM I1oje B:
| E; |I= Blvcosa

, TJIe 0. — YyTOJI MeX1y BEeKTOpoM B u Hopmaiibio

n

K IJIOCKOCTH, B KOTOPOH JIeKaT BEKTOPHI

-
-

lnv

; €CIIN

4
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34.6

3.4.7

TO
| E; |= Blv

[IpaBuio Jlenna

NHAYKTUBHOCT:

,umu @ = LI
Camounnykuus. 9/1C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/1;1 MAarauMTHOI'O ITOJIAI KaTyHIKU € TOKOM:

W_LI2
ETo2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

3.5.1

Konebatenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOJ'IC6aTeJ'H:>HOM KOHTypeZ
[ q(t) =g, sin( ot +@,)

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBs13p aMIUIUTYIbI 3apsAa KOHJIEHCATOpa ¢ aMIUIMTY/I0M CHJIBI
TOKa IpH CBOOOJIHBIX JJIEKTPOMAarHUTHBIX KOJIEOAaHUAX B
UeaIbHOM KOJIe0aTeIbHOM KOHTYpE:
Qe = —

)

3aKoH COXpPAaHCHUA OHEPTUHU B HACATIBHOM KoJIeOaTeIbHOM

KOHTYpE:
35.2
3.5.3 BriHyX/1I€HHBIC 2JICKTPOMAarHUTHBIC KoJieOaHus. PesoHnaHc
[lepemennniii Tok. IIpon3BoacTBO, mepenada U moTpedieHUE
JJIEKTPUYECKON IHEPTUU
o cut LI* cut LI’
+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B JICKTPOMAarHUTHON BOJHE B BaKyyMe:
355 - -
E1lBlc
156 [lIxana AIEKTPOMATrHUTHBIX BOJIH. IIpumenenune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36,1 [IpsimoninHENHOE pacIpOCTpaHEHHE CBETa B  OJHOPOIHOMN
cpene. Toueunslil ucToyHUK. JIyd cBera
3aKOHBI OTPAXKEHUSI CBETA.
a=f
3.6.2
olp
77777/ 77777
3.6.3 [TocTpoenue n3obOpaxeHni B MIIOCKOM 3epKaje
3aKOHBI IPETTOMIICHHUS] CBETA.
3.64

[Ipenomnenue ceera:

nysina = n,sinf.



AOGCONIOTHBIN TTOKA3aTeNb MPETOMIICHUS:

Cc
Nagc = ;

OTHOCHTENLHBIN ITOKA3aTellh IMpECIOMIICHUA:

np 1
nOTH = =
1 V2

Xon Jiydel B pU3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT W COOTHOIIEHHWE JUIMH BOJH IIpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

ABYX OIITHYCCKUX CPCI:

ny<n, n,
0 E
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBIN yroi MOJHOTO BHYTPEHHETO OTPAKEHUS:
, 1 ny
Sinay, = =—
Noru nq
Coluparoriiue W paccewBarolue JWH3BL. TOHKas JIMH3A.
DOKYCHOE PACCTOSHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI:
3.6.6 D !
. . - F
®opmyiia TOHKOH JIMH3bL:
3.6.7 1 1 1
— 4 —=—=
d f F




3.6.8

VBenuuenue, gaBacMoe JIMH30M:

h 1f1

F:—:—

H d

F\ h
f

3

B cilIydac pacceI/IBanmeﬁ JIMH3BI:

1
DO0=F =—=0,
D

[=—=

h |fl
—=—1
H d

Xon nyda, IpOIIEIIET0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u300paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

®doroanmnapaT Kak onTuueckuil mpubop. I'ma3 kak onTuueckas

cucreMma

Wntepdepenus cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBUS
HaOII0ACHUS MaKCHMYyMOB u MUHHMYMOB B
UHTEp(EPEHIIMOHHOW  KapTUHE OT  JBYX  CHUH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakuus cBera. [udpakunonHas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I rIaBHBIX MAaKCHUMYMOB IIpU  HOpPMaJIbHOM
MaaACHUHU MOHOXPOMATHUYCCKOI'O CBCTA C l[JIHHOfI BOJIHBI A Ha

pewmeéTKky ¢ nepuoom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 JHucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
4.1.1 I'unote3a M. [1nanka o kBantax. ®opmyna [Inanka: E = hv
®otoHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynbse ¢poToHa:
_E _hw h
P=e™ ™2
4.1.3 ®otorddext. Onbitel A.I'. CToneroBa. 3akoHbl (poTodddexTa
VYpasuenue DitHmreitHa 115 hoTodrPdexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rac,
hc
Ecl)OTOHa =hv = 7'
4.14

ABbIXO,C[a = thp =

2
mv max

Exm-xmax - 2 eUsan




JlaBieHwne cBeTa.

4.1.5 JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO0 MOBEPXHOCTh U
Ha MOJIHOCTHIO MOIJIOMIAIOIIYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [LnanerapHas MoJieIb aToMa
[Toctynarel bopa. M3nydenue u mornomnieHne (HOTOHOB IPH
repexo/ie aToMa ¢ OJHOTO YPOBHS YHEPTUU HA JIPYTOM:
he
422 Ji'r”"rm'u'r = = |‘En _Em|
Ymn
JIuHeiyaThie CIEKTPHI.
CrexTp ypoBHEH 3HEpruu aToma BOJI0pOJa:
4.2.3 13.6
—13,63B
E =—— n=1273 ..
n*
4.3 OU3NKA ATOMHOI'O APA
431 Hyxnonnas moxpens sigpa ['eitzenOepra — MBanenko. 3apsn
o sapa. MaccoBoe uncio sapa. M3otonst
PangmoakTHBHOCTE.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacnag.
DNeKTpOHHBIN B-pacnai:
4.3.2 N N 0
FX—= Y+ je+v,
ITo3utponuslii B-pacnan:
A A O | .,
sX—=20Y + e+ v,
I'amma-usnydenue
3aKkoH paIMOAKTUBHOTO pacraja:
-t
4.3.3 N(t) = Ny *2T




Ilycth m — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =my* 2T

434

Snepusle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka; 10 knacc. yrnybnennoe odyuenne KacesnoB B.A. OOmiecTBo €
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

» ®usuka; 11 knace. yrinyonennoe ooyuenue KacosinoB B.A. ObmecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 00IIECTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
®uszuka A.Il. PeimkeBny 3agaunuk 10-11 kimace OOO "poda" CoopHuk
3aaa4 no ¢usuke 10-11 xknace /I'.H. Crenanosa, AO "N3aaTenbcTBO

"IIpoceemenue"

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
Poccuiickas anextponnas mikoia https://resh.edu.ru/ , [IOK Mos mikona

https://myschool.edu.ru/, Pemy EI'D, OI'D https://phys-ege.sdamgia.ru/
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